MM lfél(?TEP‘C'l‘l?hil NPOCBEINEHUA POCCUMCKOM CEJTEPAIINU
Mumnucreperso o6pazoBanus # M0I0IENKHO] MOJTHTHKH
Cuepanosckoii 06actu
AIMUHHCTPAUHSA FOPOACKOTO OKPYra ropoja
MAOY - Teiramicxas COIII

Or1aHOBHY

PACCMOTPEHO COI''TACOBA

: YTBEPXJIEH
Ha 3acenangu JIATT 3aM. J(U arno YB 3

Ipaxazom mmpexropa

RELL  of i Tl = {££ - MAQY-THirxuickoit
) " Hectepenko H.B., E.C. Jluxavena \/i]\j /LKOH —
ITpoTokon Ne 1 o1 0T 28» aprycra 2024 . LA ji_ﬁe—p:@mﬂa

«26»anrycra 2024 a3
IR LU T 01-05/506 ot 30 aBrycra 2024 .

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

(mpunoxenne K AJanTHPOBaHHOW OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMe OCHOBHOT'O OOIIETO
oOpa3oBaHus JJis AeTeH C 3aepKkKoi nicuxudeckoro pa3putus MAQY -Teirumckoit COII Ha 2023 —
2028 rr)

Yposenn o0yueHus (kiacc) 7-9 ocHoBHOe o0111ee 00pa3oBaHue
KomnuectBo yacoB 238 yacoB VYpoBeHb 0a30BbIi

CocraButens:

Hecrepenko Hatanbs BacunbeBHa, BBICIIas KBATH(PUKAIIAS KaTETOPHS
Cpok peanuzanun: 2024-2028

¢. Teirnm 2024



MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH U TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

ConmepxaHue mnporpamMmbl 10 (DU3MKE HANPaBIEHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYEHHs
¢u3MKN Ha AEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uke yUWUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOTOo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3ysibTaTaM 00y4eHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam oOydeHus (10 Kjaccam), NpejaraeT NpuMEpHYI0 MOCIeq0BaTEIbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[IporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKON
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueil MporpaMMBbI 10 Y4eOHOMY MTPEIMETY.

®dusuka sABISETCI  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpEeNoCTaBsieT HauOoJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4dHOTOo METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe Y 00yJaronnxcs.

Wzyuenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoyiaracT OBJIAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHMS;

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenogaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit @Dexpepauuu, peanmu3yOLUX
OCHOBHBIE  00111€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne TTIK-4BH).
Hean usyuyeHus pusuku:

npHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIICAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUH  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB DEIICHUS MPOCTEUINUX pacUYE€THBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh MIPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(poOpMaIMell PU3NUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATIBHON JIeATEILHOCTH, CBA3aHHBIMU
C (GUBUKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEIMETA,
KOPPEKIIMOHHOI'O KYPCA

OO6mrast xapakTepucTHKa yueOHOro npeameTta «Dusukay s 00ydarommxcs

C 3aJIepKKOU rncuxudeckoro pazsutus (3I1P):



. [IpeameTr sABiISIETCS CHUCTEMOOOPA3YIOIINUM JUJISl €CTECTBEHHOHAYYHBIX
MPEAMETOB, TMOCKOJbKY (DU3UYECKHME 3aKOHbl MHUPO3JIaHUS SIBISIOTCS OCHOBOM
coJiep KaHusl KypCOB XUMHUU, OMOJIOTUH, Teorpapuu U aCTPOHOMMUH.

. ®duzrka BOOPYKAaeT OOYYAIOIIMXCS HAYYHBIM METOAOM TO3HAHMS,
MO3BOJISIONIMM TOJIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIEM MHUPE.
. [Ipeamer HampasieH Ha GOpPMHpPOBAHUME HMHTEpPECa K MPUPOJAHOMY U

COLIMAIIBHOMY  MHpY, COBEPIICHCTBOBAHME IIO3HABATEIBHOW  JIE€ATEIBHOCTH
obOyuatomuxcs ¢ 3I[IP 3a cuér oBmageHUs MBICIUTETBLHBIMUA OTEPAIUSIMHU
CpaBHEHHUs, 0000IIEHUS, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBaTh CBOE MHEHUE,
dbopMHpOBaHNE BO3MOKHOCTEH COBMECTHOU JEATEIHLHOCTH.

. N3ydenne (u3MKU CIIOCOOCTBYET pa3BUTHIO y oOydarommxcsi ¢ 3I1P
IPOCTPAHCTBEHHOTO BOOOpakeHUs, (PYHKIIMOHATBHOW TIPaMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTHUUYECKU aHATU3UPOBATHh MHGOPMAIUIO, MIPEACTABICHHYIO B
pa3IuyuHbIX (opMax.

. 3HaYMMOCTh NIpPEeAMETa JUIsl Pa3BUTUSA >KU3HEHHONM KOMIETEHIUU
oOyJaroluxcs 3aK/II04aeTcss B YCBOGHHMM OCHOBBI  (PM3WYECKUX  3HAHUH,
HEOOXOMMBIX JIJIsl IOBCEIHEBHOM JKU3HM; HABBIKOB 3/I0POBOT0 M 0€30M1aCHOTO ISl
YyeloBeKa U OKpYyXKawlled ero cpeasl odOpaza Ku3HU; (HOPMUPOBAHUU
DKOJIOTUYECKOMN KYJIBTYPBI

OIIUCAHUE MECTA YYEBHOT O IIPE/IMETA,
KOPPEKIIMOHHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3yuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO
oOpazoBanus orBoauTcs 238 4acoB: B 7 kjacce — 68 yacoB (2 yaca B He/ieN0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HE/IEIIO).

HEHHOCTHBIE OPUEHTHUPBI COAEP KAHUSA YYHEBHOI'O
HPEIMETA

[leHHOCTHBIE OPUEHTUPHI COJACpKaHUS ydeOHOTo mpeamera «Duszukay s
oOyyarommxcs ¢ 3a7ep>kKoi ncuxuyeckoro pazputus (311P) BxitouaroT:

o [To3HaBarenbHbIe LIEHHOCTH. [IpU3HAaHME IIEHHOCTH HAYYHOTO 3HAHUS, €ro
MPAKTUYECKON 3HAYUMOCTH M JTOCTOBEPHOCTH, IIEHHOCTU (PU3UYECKUX METOJI0B
MCCIIEIOBAHUS IPUPOJIbI, IOHUMAHUE CII0KHOCTH U MPOTHUBOPEUYUBOCTH Ipoliecca
MO3HAHUS.

o [lenHocTn Tpyma u ObITa. YBaXXHUTEIbHOE OTHOIIECHUE K CO3WIATEIHHOM,
TBOPYECKOW JIEATENLHOCTH, TOHMMaHUE HeoOXoauMocTh J(OPEKTUBHOTO U
0€30MacHOr0 UCIOJIB30BAHUS PA3JIMUHBIX TEXHUUECKUX YCTPOUCTB, MOTPEOHOCTH B
0€3yCJIOBHOM BBINOJHEHUHM TIpaBUJl 0E30MACHOTO HCIOJIL30BaHUS BEIIECTB B
MOBCEHEBHON JKU3HM, CO3HATEIBHBIM BHIOOp Oynymied mnpodeccuoHanbHON
JEATEIIbHOCTH.



. KOMMYHI/IKEITI/IBHBIG OCHHOCTH. HpaBI/IJ'IBHOC HCIIOJIb30BAHUC TCPMHUHOJIOTMA
N CUMBOJIMKH, Pa3BHUTHC CITOCOOHOCTH OTKPBITO BBIPAXKAaTh M apryMCHTHPOBAHHO
OTCTauBaTh CBOIO TOYKY 3PCHU.

. HpaBCTBeHHLIe OCHHOCTH. HpI/ISHaHI/IG OCHHOCTH JKHM3HHM BO BCCX eé
IMPOsABIICHUAX, BKJIIO4asa ITIOHUMAaHHUC CaMOIICHHOCTH, YHUKAJIBHOCTH )41
HCTIOBTOPUMOCTHU BCCX JKHUBBIX 06T)CKTOB, B TOM 4YHUCJIC 1 YCJIOBCKA.



JIMUYHOCTHBIE, METAITPEJIMETHBIE U ITPEJIMETHBIE
PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA,
KOPPEKIIMOHHOTI'O KYPCA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pe3yibTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpOBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

— IIPOSIBJICHHE MHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— [IEHHOCTHOE OTHOUIEHHE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKHX MNpoOJieM, CBSA3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM
JTOCTH)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATUE 3CTETUUYECKUX KAYeCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MUpPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLICH
KYJbTYPBIL;

— pa3BUTHE HAy4yHOH JI0003HATENBHOCTH, MHTEpEca K MCCIIEeI0BaTENbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBUi OE30MacHOrO IOBEIEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C 3JIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hOpPMUPOBAHHOCTh HAaBBIKA peQUIEKCHH, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



e — AKTHBHOE Yy4YaCcTHE€ B PCIICHUM NPAKTUYECKUX 3aad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHu3aldM, TopojJia, Kpas) TEXHOJIOTUYECKOW U
COITMAJILHON HAIpPaBIICHHOCTH, TPEOYIOMMX B TOM YHCIE U (DU3NUYECKHUX
3HaHWM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO MPOdECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMSl HA MPUMEHEHHE (PU3MUECKUX 3HAHWM I pElIeHUs 3a/ad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOLIEH CPEbI;

e — OCO3HaHHWE IJI00AJILHOIO XapakTepa JKOJOTHYECKHX MIpoOjeM M IMyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJIOBHSAAM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e — IOTPEOHOCTh BO B3aWMOJICMCTBUM TIPH BBHITIOJIHECHUU HCCICIOBAHUN U
POEKTOB (M3UYCCKOW HAIMpPaBICHHOCTHU, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX,

e — TIOBBIIICHME YPOBHS CBOCH KOMIIETEHTHOCTH YEpe3 IMPAKTUUECKYIO
JESATEIbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIIE (OPMYIHPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNe(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00JaCTH
busuKy;

e — IUTAHUPOBAHWE CBOETO PAa3BUTHUS B NPUOOPETCHHH HOBBIX (HU3UUYCCKHUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISITH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OILICHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXKAOIIYI0 CpENy,
BO3MOJKHBIX TJIO0AIBHBIX TIOCIICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesyabTaTe OCBOCHHS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUS,  PETYJSTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBble JJornueckue JelicTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB (SIBJICHUIA);
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PHUKAIMU, OCHOBAHUS IS
0000IIIeHUS U CpaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYMS] B paccMaTpUBaeMBIX (hakTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;

BBISIBJISITH MPUYMHHO--CJICICTBEHHBIE CBSI3M TPHU HU3YYCHUU (PUBNUECKUX
SBJICHUI M TPOIIECCOB, JINaTh BBIBOJBI C MCIOIb30BAHUEM ACTYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIIBUTaTh THIOTE3bl O B3aUMOCBA3SX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIFHO BBIOMPATh CHOCOO pelieHus yueOHoW (usmueckoi 3amadu
(cpaBHEHHE  HECKOJBKMX  BapHMaHTOB  pelIeHHs, BbIOOp  Hambosee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCITIOJIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH O CaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI  SKCIEPUMEHT, HEOOJbIIOE HCCIEAOBAHHE  (DUIUUECKOTO
SIBJICHUSI,
OLIEHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIHIO, ITOTYYECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU HKCIIEPUMEHTA;
CaMOCTOSITeNIbHO (popMynupoBaTh OOOOIIEHHMS W BBIBOJBI IO pe3yjbTaTaMm
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBAaTh  BO3MOXKHOE  JlajibHelmiee  pa3BUTHE  (U3HUECKUX

IMpOoHCCCOB, a4 TAKKC BbIABUIATH IIPCAIIOJIOKCHUSA 00 ux pPa3BUTHH B HOBBIX
YCIIOBUAX U KOHTCKCTAaX.

Pabora ¢ undpopmaunmeii:

e TMPUMEHATH PA3JIUYHBIE METOJIbI, HHCTPYMEHTBI U 3aIPOCHI TP MOUCKE U
orOope WHGOPMAIMKM WIA JNAHHBIX C YYETOM TMPEUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

e AHAM3WPOBATH, CUCTEMATHU3UPOBATH U MHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CaMOCTOSITEJIBHO BBIOMpATh ONTHUMAIbHYIO (OpMy TMpEeACTaBICHHS
uHpopMaIUl W WUTIOCTPUPOBATH peIIaeMble 3a7aydl  HECJIOKHBIMU
CXeMaMH, TharpaMmMmaMu, HTHOU rpauKoi U MX KOMOWHAIIHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

e B XOJ¢ OOCYXJEHHs y4yeOHOTO Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh WJCH, HAIICJIICHHbIE Ha PEIICHHE 3aJadyd W TOJJIEep KaHHe
OaroxeaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHHSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IUMYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3YIbTAThl BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JECUCTBUS
no €€ JMOCTIKEHUIO: paclpeiesaTh poiH, OOCYKIaThb IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH NIPOOJIEMBI B JKU3HEHHBIX M YYE€OHBIX CUTYalMsIX, TPEOYIOIIUX
JUIs pelieHus (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaTbHOE, NPHUHSITHE PELICHUs B TPYyIIE, MPUHATHE PEIICHUN
TpynIon);

CaMOCTOSITEJIFHO COCTaBJIATh AJITOPUTM peleHus! (PU3NMUecKOl 3aauu Win
IJlaHa MCCIEOBaHUS C Y4ETOM HMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHS],
OOBSACHATH NPHUYMHBI  JOCTHXKEHUS  (HEIOCTHKEHHUS]) PE3yJIbTaTOB
NEesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NYeCKOro HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyallUld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LeJId U YCIOBUSAM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHUKY JIPYroro;



e TMpHU3HABATh CBOE MPaBO Ha OIMOKY MpPU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy o0yueHus B 7 KJacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHUI:
e ICTIOJI30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HaOJI0ICHUE,
OKCIIEPUMEHT, MOJIENb, THUIIOTE3a, CIWHUIBI (DU3HMUECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperatHbleé COCTOSIHUSL ~ BemiecTBa  (TBEPAOE,  KHMIKOE,
razoo0pa3Hoe), MeXaHU4eCKOe IBUKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAEeKTOpUs, pPaBHOJACWUCTBYIOIIAs cuia, Jedopmarius
(ynpyrasi, miacTu4eckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCYbI;
e paznuuaTh sBieHUS (AUQPQy3Us, TEIUIOBOE [BUKEHHWE YaCTHUIl BEIIECTBA,
paBHOMEpPHOE  JIBIJKEHHE,  HEPAaBHOMEPHOE  JIBDKEHHE,  HWHEpUus,
B3aUMOJICHCTBUE TE€J, PABHOBECHE TBEPABIX TEI C 3AKPEIUIEHHONM OCBIO
BpalllCHUs], Tepe/iadya JaBJICHUS TBEPABIMHU TEJIAMH, JKHIKOCTIMU U ra3amu,
aTMOC(pepHOE [IaBJICHHWE, IUIABAHHE TeJl, MPEBpPALICHUS MEXaHUYECKOU
HHEPrur) MO ONHUCAHMIO MX XapaKTEpPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;
e paCIlO3HABATh  MPOSBJICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUM B
OKpY’KaloIlleM MUPE, B TOM 4HciIe (U3NYECKUE SIBJICHUS B IPUPOJE: IPUMEPHI
JIBUKEHUSA C pa3IMYHBIMU CKOPOCTSIMH B JKMBOM M HEXKUBOM NPUPOJE,
JNEUCTBUE CUJIBI TPEHUS B MPUPOJE M TEXHHUKE, BIUSHUE aTMOC(PEPHOro
JIABJICHUS HA )KUBOW OpPTaHU3M, TJIaBaHUE PBIO, phIYard B TEJE YeIOBeKa, Mpu
3TOM MEpPEeBOAMTHh TNPAKTHUYECKYI 3a7adyy B Yy4yeOHYIO, BBIICIATDH
CYILIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (DU3UUECKUX SIBJICHUM;
e ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHUS, UCIONb3YS
¢u3nueckue BeIMYMHBI (Macca, 00bEM, TIIOTHOCTh BELIECTBA, BPEMs, IMYTh,
CKOPOCTb, CPEAHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSYKECTH, BEC TEJla, CUila
TpeHUs, AaBjieHHe (TBEPIOTO Tela, KUIAKOCTH, ra3a), BHITAIKUBAIOINIAS CHIIA,
MexaHuveckas paboTa, MOIIHOCTb, IIJIEYO CHJIbl, MOMEHT  CHJIbI,
KO3 (PUIIMEHT TOJIE3HOTO0  JACMCTBUSI MEXaHW3MOB, KHHETHYECKas U
NOTEHIUAJIbHAST ~ DHEpPrusl), MpU ONUCAHWU TMPABWIBHO  TPaKTOBaTh
(bu3NYECKU CMBICT HMCTIONb3YyEMbIX BEJIMYHMH, UX OOO3HAYEHUS U €IUHULIBI
bU3MYEeCKUX BEIMYMH, HAxXOIUTh (OPMYIbI, CBS3BIBAIOIINE JaHHYIO
GU3MUECKyl0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;
e XapaKTepU30BaTh CBOMCTBA Ted, (U3UUYECKUE SBICHUS U MPOLECCHI,
UCIIOJNB3Yys MpaBUjia CIOXKEHUS cui (BIOJIb OJHOW MpsiMoil), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumesa, MpaBWJIO paBHOBecHs phiyara (0sioka),
«30JI0TOE€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHCHHS MEXaHMYECKOW SHEPIHUH,
Py STOM J1aBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3allUCHIBATH €T0
MaTeMaTUYECKOE BBIPAKEHHUE;

e O0BSCHATH (PU3UUYECKHE SIBJICHUS, MPOIIECChl U CBOMCTBA TEJl, B TOM YHUCJIE U
B KOHTEKCTE CUTyallMd MPAKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
MPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYEeCcCKHUX
miaroB ¢ onopod Ha |-2 U3Y4EHHBIX CBOWCTBA (PU3UYECKHUX SBJICHUA,
bu3MYecKuX 3aKOHA WM 3aKOHOMEPHOCTH;

e pelIaTh pacuy€THbIC 3a/1a4u B 1—2 NeHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIHI,
CBsI3BIBAIONTNE (DM3MYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJ1a4u
3alMChIBATh KPATKOE YCJIOBHUE, TOJCTABIATH (PU3NYECKUE BEIMYMHBI B
dbopMyabl W MPOBOAUTH PAacuU€Thl, HAXOAUTH CIPABOYHBIC JIAHHBIEC,
HEO0OXOUMBbIE JIJIsl pEIICHUS 3a/1a4, OIEHUBATh PEATMCTUYHOCTD MOJTyYeHHON
(bU3MYECKON BEIMYMHBI;

e pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEHIUTh TMPU OMOIIHU
(bU3NYECKX METOJOB, B OMUCAHUM MCCIICIOBAHUS BBIACISTH MPOBEPSIEMOE
MpeAnojoxkeHue (TUnoTe3y), pa3inyaTh U UHTEPIPETUPOBATH IMOTYUCHHBIH
pe3ynbTaT, HAaXOJIUTh OIIMUOKH B XOJI€ OIbITa, JeiaTh BBIBOALI IO €ro
pe3yJlibTaTam;

e IPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (PU3UUECKUX SIBICHUM WIH (HPU3NUECKUX
CBOMCTB Tei: (POpMYyIHUpPOBATH MPOBEPSEMbIC MPEIIOIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TPEIJI0KEHHOTO O0OpYJOBaHMS, 3alHUCHIBATh XOJ| OMNBITA H
(bopMyIMpOBaTh BHIBOIHI,

e BBITIOJIHSITH MIPSIMbIE U3MEPEHUS PACCTOSIHUS, BpDEMEHHU, MAaCChI TeJla, 00bEMa,
CUJIbl U TEMIIEPATyphl C WCIOJb30BAHUEM AHAJIOTOBBIX U IU(POBBIX
npuOOpOB, 3alMChIBATh TIOKa3aHUs MPUOOPOB ¢ Y4ETOM  3aJlaHHOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OAHON (PM3MYECKON BEJIUUYUHBI OT
JPYyrol C HCMOJb30BAHUEM TMPSAMBIX M3MEPEHHU (3aBUCUMOCTH IYTH
PaBHOMEPHO JBWXKYIIETOCA TEJIa OT BPEMEHU JIBUKCHUS TeJa, CUJIbl TPEHUS
CKOJIKEHHSI OT Beca Tella, KauecTBa OOpaOOTKM TOBEPXHOCTEH Ten u
HE3aBUCHUMOCTH CHWJIbl TPEHUS OT IUIOIIAJN CONPUKOCHOBEHUS TEJ, CHJIIbI
YOPYTrOCTH OT YJJUHEHHS TPY>KUHBI, BBITAJIKUBAIOIIEH CHUJIBI OT 00BEMa
MOTPYKEHHOW YACTH TEJA U OT IJIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJa, OT TIyOWHBI, HA KOTOPYIO TOTPYKEHO TEeJOo, YCJIOBHI
TJIaBaHUs TeJ, YCJIOBHM paBHOBECHS pblyara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM YYEOHOTO HCCIEAOBaHUS, COOMPAaTh YCTAHOBKY U BBITIOHSITH
U3MEPEHUs, Clieysl MPeIoKeHHOMY IUIaHy, (QUKCUPOBATh pPe3yJIbTaThl



HOJIy‘-IGHHOﬁ 3aBUCHUMOCTHU (I)I/ISI/I‘-ICCKI/IX BCIIMYMH B BHJAC MPCIIOKCHHBIX
Ta6JII/II_[ u Fpa(i)I/IKOB, ACJIaTb BbIBO/JIbI 11O PE3YyJIbTaTaM HCCIICAOBAHUS

IPOBOJAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHJIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs CWIA, JCHCTByIOmas  Ha
NOTPYKEHHOE B JKHJIKOCTh TeNo, KOI()PHUIMEHT MoNe3HOro AenCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJTHCHHH HW3MEPEHUN CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAYCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30IMaCHOCTH MPHU padoTe ¢ T1abopaTopHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTh;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS WM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OmMHCaHUsA (B TOM YHUCIE:
MNOJIIUITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPhl  (HAXOAuTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH 711 oOecrieueHnsi 6€30MacHOCTU MPpU OOpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOCHUSA
HOPM DKOJIOTUYECKOTO TMOBEJICHHS B OKPY’KaIOIIEH Cpe/Ie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHPOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYUBONW WM MOXET OBIThH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUi HAy4YHO--TIOMYJISIPHYIO
JIUTEPATYpy (PU3MUECKOTO COJIEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BajeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpPAaTKHe COOOILIEHHUs O pe3yjbTaTax NMPOEKTOB
WM y4eOHBIX MCCIENOBAHWN, MPU OSTOM TPAMOTHO HCIOIL30BaTh



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BHINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICIUTH 34 BBIIIOJIHCHWEM IUIAHA JEWCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeNa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIUIOBOM JBHUIaTEllb,
AIIEMEHTAPHBIN AIEKTPUUYECKUI 3apsll, FIEKTPUUECKOE IOJIE, TPOBOIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIaBJIEHHWe, KpUCTaJUIM3alus (OTBEpIEBaHUE), KHUIICHHE,
Terionepeaaya (TerI0NPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS MHITYKIIHS)
0 OINUCAHUI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX SIBJICHUUA B
OKpY’)KalolleM MHUpe, B TOM 4YHucie (U3UYECKHUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUISIPHbIE SIBIICHHST B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoroCOoB, pOJdb MAarHUTHOTO MOJIA Ui KU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHUU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndeckue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSISI DHEPTHUs, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUioTa
TUIaBJICHUS, yJelbHAas TeIioTa NapooOpa3oBaHMs, YJeidbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAS BIIAXKHOCTb BO31yXa, JJIEKTPUYECKUHN 3apsih,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUil CMBICH MCHOJIb3YeMbIX BEIUYMH, 0003HAUYEHUSI U EIUHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO--KNHETHUYECKONM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alMChIBaTh €r0 MAaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAaKTHUKO-OPUEHTHPOBAHHOTO XapAKTEPa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
IIaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemar pacu€THhle 3aJadyd B 2—3 JCWUCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCJIOBHUS 3a/la4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HEeoOXoauMble ISl €€ penieHus, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pEIIMTh MPH [OMOIIU
($u3NYECKUX METO/OB, MCIOJIb3Yysl OMUCAHME HCCIIEJOBAHMS, BbIACIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh TMOpPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, I€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
(du3nyeCcKuX CBOWCTB Te (KANMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTh JAAaBJICHUS
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUAKOCTU U
IUIOIAAA €€ TIOBEPXHOCTH, DJJIEKTpHU3alWs TEel W B3aWMOJEUCTBUE
DNIEKTPUYECKUX  3apsAI0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
poBepsieMbIe MPEANOI0KEHHs, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHaJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAM TONEPEeYHOro
CEYEHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAys NPEIJOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTUBICHUE NPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATh M3MEPEHUs, COOUpPAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETpP, CUETUYMK 3JIEKTPUUYECKOM 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIE
NpUOOPHI, HArPEBATENIbHBIE IEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPUTENIbHbIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mocinea0BaTeNIbHbBIM U MapajljIeIbHbIM COCTUHEHHEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIETel;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHMYECKUMHU YyCTPOMCTBAMH, COXPAHCHHS 3JI0POBbS U COOIIOACHHS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HNUECKOTO COICpPKAaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWUM ©W TYyTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HWHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUi HAy4IHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetu MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAILIMU U3 OJHONM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
colepKaHWsA, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATH PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATeTLHOCTH, MMPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINECH;

IIPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MPOIIECCOB pacHlpeienaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMHM, CJICAUTH 32 BBIMIOJHEHUEM IJIaHA JIEUCTBUI U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBaTh COOCTBEHHBIA BKJIaa B
NeSTEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy o0yueHnus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aedopmarius
(ympyrasi, mjacThuyeckasi), TpeHUe, ILEHTPOCTPEMHTEIHHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, MH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCT,
CIEKTPbI UCITYCKaHUs U TMOIJIOLIECHUs, alibda-, OeTa- U raMma-u3IydeHus,
W30TOIIbI, SIIEPHAsl SHEPTETHKA;

pazniuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE [BIDKEHHE, CBOOOHOE
najJiecHue TeJl, pABHOMEPHOE JBUXKEHHUE MO0 OKPYKHOCTU, B3aUMOJICUCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pasiiokeHHe Oesloro CBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3HUECKOE SBJICHHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBBI M OTIIUBEI, ABMKEHHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
NBIDKEHUWE JKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBeTa Tel,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEUCTBHE BUIAMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
pPaMOAKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYCHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lauy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEHSSI W MTHOBEHHAs CKOPOCTh Teja TpH
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIIIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSKECTH, YCKOPEHHUE
CBOOOTHOTO TIQNEHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPIHs Tela,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUST CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHWuecKas >SHEeprus,
MIEPUOJT M YacTOTa KoJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeNIb MPEIOMIICHHS CPEIbl), TP OMHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJTUYHH,
0003HAaYEHUsI W EIUHUIIBI (PU3MUYECKUX BEJIUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPHKN U3YICHHBIX 3aBUCIMOCTEH (PHM3NUCCKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUS HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHS 3apSIOBOTO M MACCOBOTO YHUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBIAThH
NPUYUHHO--CIIC/ICTBEHHbIE ~ CBA3U, CTPOUTh OOBsSCHEHHE U3 2-3
JIOTHYECKHX IIIaroB C OMOPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhle 3adaud (omMparoIIMecss Ha cucremMy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (HU3nuecKon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($uU3MYECKUX METO/OB, HCIONB3ysS OMHCAHWE WCCIICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIIEOBaHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(bu3NYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHA
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NPy KHMHHOIO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JIMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO cOOMpaTh YCTAaHOBKY U3 HW30BITOUHOrO Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHUE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pPacCTOSHUE
coOuparoieii JTUH3bI), OOOCHOBBIBAaTH BBIOOp crocoba M3MepeHus
(M3MepUTENILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIKEHUHU 0€3 HayaJlbHON CKOPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ylbTaThl MOJYyYEHHOM 3aBHUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOJHOTO MaJieHUs, KECTKOCTh MPYKUHBI, KOIPPUIMESHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTATbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIE TIPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIUIBI JCWCTBUS U3YYCHHBIX MNPHOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUIOMETP, NATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOpPMALMIO O  IpUMeEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3IO0POBbS U COOJIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlel cpee;

OCYIIECTBJIATh TOUCK WHPOpMau (U3HNUECKOTO COJIEpKaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OMpEeNIeHUs] JOCTOBEPHOCTH MOJYYEHHON MH(POpPMAIMIU HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

MCITOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--NOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEpXaHHs, CIPAaBOYHbIE MAaTEepHaJIbI,
pecypcebl cetu MIHTepHeT, BiiaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE
UHpOpPMaIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPHU 3TOM T'PAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHSATUWHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

dusnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DPuUznyeckue
npuoopsl. [lorpentHocts n3mepeHunit. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT MPUPOIY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObSICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SIBICHHUN C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTO MPHOOpa.
2. H3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMA KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl HNpH MOMOIIM KHIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATypBl.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BeliecTBa: aTOMbl M MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne uactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkeHue, nuddysus. B3aumonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.

2. Habmonenne nuddysum.

3. HaOmionenue ~ siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM PSAOB (C  HCIONIb30BaHHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nea 3. JIBuskeHue 1 B3aUMOJAECTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpelHsAsi CKOpPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUUH. B3anmoaencTBue Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBHXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTU TeJa.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCcTBa.
Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. MI3Mepenune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJIICHHE TSITOTEHUSI U CUJIa
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. HeBecomocts. Crioxkenune
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsI.
TpeHune CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HabnroneHue MexaHUYECKOTO ABUXKECHHUS Tela.
2. M3mepeHune CKOpOCTH NPSAMOIUMHENHOTO IBHKEHUSI.
3. HaOmronenue siBneHus HHEPIUH.
4. HabmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TEJI.
5. CpaBHEHHME Macc IO B3aUMOJICHCTBUIO TEI.
6. Cno)xeHue CuJjl, HapaBJIEHHBIX M0 OJHON MPSIMOM.
Jlabopamopusie pabomul u onvimel.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOrO ABUXKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IVIOCKOCTH.
OrnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.



5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECA TEJIa U XapaKTepa COMPUKACAIOLINXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenne. CriocoObl YMEHBIIIEHUSI U yBEJIWYEHUS JaBlieHus. JlaBiieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00bEMma, TemmepaTypbl. [lepemaua naBieHus
TBEPABIMU TEJIAMU, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalllUHbl. 3aBUCHUMOCTh JABJICHUS JKUJIKOCTH OT TIyOWHBI. ['mapocratnueckuid
napajgokc. Coolraromuecs: cocyibl. [ napaBiniecKkie MeXaHU3MBbl.

Atmocdepa 3emnau u armocdepHoe AaBiaeHue. [IpuunMHBI CyIIeCTBOBAaHUS
Bo3aymHONH o0onouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOTo
JABJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 115 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha NMOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH JABJICHUS ra3a OT TEMIEPATYPhI.

[Iepenava naBIeHUsS KUJIKOCTHIO U Fa30M.

CooOmaromyecs coCy/bl.

['mapaBauyeckuu mpecc.

[IposiBrieHne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YclOBHE IUIaBaHUA TeJN: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJAE OT 00bEMA MOTPYKEHHOU B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, AEMCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MACChI TeJa.

4. OnpIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJKUBAIOMICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrPYKEHHOM B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpELEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3zgea 5. PaGoTra u MOIIHOCTB. JHeprus.

Mexanuueckasi pabota. MOIIHOCTS.
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[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pblyara. lIpumeHeHue npaBuiaa paBHOBECUS pblyara K OJOKY.
«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass odHeprus. KuHernueckas W TNOTEHUHAIbHAs HSHEPIHUS.
[IpeBpalieHrie 0OJTHOTO BH/Ia MEXAaHUYECKOW HEPIHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUH Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
3. Hamepenue KIIJI HakTOHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Pasznes 6. TeruioBble iBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BemecTBa. Macca um pa3mepsl aTOMOB M MOJIEKYJ. OINBITHI, NOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUNA BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBONCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJII HA OCHOBE TIOJIOKEHHW MOJEKYJISPHO--KUHETUYECKOW TEOPHH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl HM3MEHEHMsS] BHYTPEHHEH DHEPTUU:
TeIIonepeaaya 17} COBEpLICHNE paboTHI. Bunsl TEIIONEPENAYH:
TEIUIONTPOBOAHOCTb, KOHBEKIIUS, U3TyUYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJCBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAs TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcnapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATyphl KHUIIEHUA OT aTMOC(HEpHOro
JTaBJICHUSL.

BrnaxHocTth BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CrOPaHUs.

[IpuHuunel pabotsl TermnoBbix aBurarenei KIIJ[ TemoBoro asuratesns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.



Jemoncmpayuu.

1.

2
3
4.
5
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Hab6mronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOmnroieHue sIBJICHUI CMayMBaHUs M KAIWUIAPHBIX SBJICHUM.
HaOmroieHre TerI0BOro paciiupeHust TeJl.

V3MeHeHre JaBJICHUS Tra3a NPH M3MCHCHHH 00BbEMa W HArpeBaHUM WU
OXJIQXKICHHH.

[IpaBua U3MEpPEHUS TEMIIEPATYPHI.

Bupl Temionepeaayu.

OxnakieHue Tpy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIicHHH paObOTHI BHEIITHUMHE CHJIaAMH.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmoienne kunenus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PH TIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue gaBleHUs BO3IyXa B OAJTOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS W OXJIKICHHS.

[IpoBepka rUnmoOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEepaTyphl.

HaOnronenne wu3MEHEHHsT BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTaTe
Teruonepeaayr U paboThl BHEITHUX CHJI.

HccnenoBanne SBIEHUS TEIUIOOOMEHA TP CMEIIMBAaHWK XOJIOJHON M
ropsiuer BOJIBI.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HAarpeThiM METATUITMUYECKUM LIMJITHHAPOM.

OrnpeneneHue yaeabHOU TENI0EMKOCTH BEIIECTRA.

HccnenoBanue nporecca ucrapeHusl.

OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TENIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUUYecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJTUYMHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH ).



Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKUX 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onekrpudeckass uenb. Cuwia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
o ydactka nend.  llocnenoBarenbHoe W mapayuiebHOE  COCAMHEHHE
ITPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpudecKre 1enu U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctrostHHBIE ~ MarHUTHL.  B3anMoOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHuTHoe moJie 3eMJIM M €r0 3HAYEHUE ISl AKU3HU Ha 3eMIIE.
Omeir  Opcrena. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHWE 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa poaa 3JIEKTpUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS IEKTPUUECKUX 3aPsJIOB.
[IpoBOAHUKY U TUDIICKTPUKH.
MoaenupoBanue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJIKOCTH.

. I'a30BbIN pasps.

. U3mepenune cuibl TOKa aMIEpMETPOM.
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. I3MepeHne 2I1eKTpUIeCKOTO HANPS)KEHUS BOJIBTMETPOM.
. Peocrar n MarazuH COpOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenrpoBaHrue HEBO3MOKHOCTH PA3ACICHUS MTOJIOCOB MArHUTA.
MoaennpoBaHue MarHUTHBIX TOJIEW MOCTOSIHHBIX MAarHUTOB.
OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OmnpITel MO HAOIMIOACHUIO DJJICKTPU3AIMHU TeN HWHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO MOJISI HA TPOBOJHUKH H
JIARJICKTPUKHU.

COopka u mpoBepka pabOThI JIEKTPUICCKON 1T MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Ye€pe3 pPEe3UCTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILINE 3aBUCHUMOCTbD 3JIEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAJA MONEPEYHOIO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAMNPSHKEHUM MpU  TOCIIEI0BATEIHHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJjisi CWUJIbl TOKa MPU TAPAJICIBHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO YePe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pPE3UCTOpE.

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

Omnpenenenue K111 narpeBarens.

HccneqoBanne MarHiTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHne MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TpPU  UX
00BEIMHEHUH U Pa3JICIICHUH.

HccnenoBanue AeMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znea 8. Mexannueckue siBJIeHHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMmonnHeENHOE ABWKEeHUE. CpellHsasl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. CBoOoHOE
najgenue. OnbiThl ['anumes.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HprotoHa. Bropou 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus:: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUSI.

Cusia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHUE CBOOOJHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mmmynbsca. UMmynbe cuibl. 3aKOH COXpaHEHUs
MMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YIPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [oTeHIInanbpHast SJHeprus CxKaTtou npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHue MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyT€ W TPACKTOPU JBUKEHUS OJHOTO M TOrO XKE Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTENIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBUU TEJL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP JABUKEHUH TEJIA M0 IEUCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaIbHEUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA VI TETIEHKKH.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBMKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS NP PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU3OHTAIBHOU MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. I[IpomonbHble U
nonepeyHbie BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByKk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSOKECTU U CHIIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npo0ibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve dYacTOThl W Mepuojia KoJeOaHMH MaTeMaTUYeCKOTo
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHUI MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoOJa KoieOaHUW TIpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl rpys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJAHOIO MaJICHUS.

I L

Paznen 10. D1eKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmoib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomarHuTHas npupoaa ceera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHSA.

JlyueBas  moxmenp  cBera.  HMcrounuku — cBera.  I[IpsMosmHerHOoe
pactnipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. llonHoe BHyTpeHHee
OTpaxeHHEe cBeTa. Vcronb30BaHME TOJHOTO BHYTPEHHETO OTPAKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeioTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssMONMHEIHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xon ydei B coOuparoriei JInHse.

XoJ JIy4er B paCcCEUBAIOIICH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaXKEHHUs CBETOBOrO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyIJIa IMPCJIOMJIICHUA CBCTOBOI'O Jiyda OT YyTJia
NNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Ilonmydenue n300paxeHHii ¢ TOMOIIBIO COOUPAIOILIEH JIUH3BI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OnbITBI O BOCHPHUSATHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUM uYepe3
[[BETOBBIC (DPUIIBTPHI.

Pa3znen 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zeppopaa u mmanerapHas mojaens aroma. Mogens aroma bopa.
HcnyckaHue 1 NMOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThble CIIEKTPBI.

PagnoaktuBHocTh. Anb(a-, 6eta- U raMma-uznyyeHusi. CTpoeHHUE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX H3IYyYECHHM HA IKUBBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. Cnektp BOAoOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENBHO--00001IAOIIMI MOAYJIb TPEAHA3HAYEH AJI1 CUCTEMATU3AUU
U 000OuIeHHs]  MPEAMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIMX ATOT y4EOHBII MpeIMeET.

[Ipy M3y4eHUN JAHHOTO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEIOBaHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO paszelsa peaau3yercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIEOBaHMS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJE€Ee BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HanmeHnoBaHue pa3ae/ioB U TeM KoanuectBo yacos DJIeKTPOHHbIE
n/m nporpamMmsbl Bcero Kontposabubie Ilpaktuueckne (UMQpoBbIe)
pPadoThI PadoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3nen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
1.1 ®dusuka - HayKa o pUpoae 2 bubnnorexa [JOK
https://m.edsoo.ru/7f416194
1.2 DOU3NYECKUE BEITUYHNHBI 2 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 CrpoeHue BeniecTsa 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194
2.2 JIBr>KeHUe U B3aUMOJICMCTBUE YaCTHI] 2 1 bubmuoreka [JOK
BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubnnoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
3.1 MexaHndeckoe JBHKEHUE 3 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IIOTHOCTh 4 1 bubnmoreka [JOK

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




bu6mmoreka [IOK

3.3 Cuia. B 14 2
. B et https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
) TEJIaMU, ) KUIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlapitetine KIAKOCTA > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe HaBIeHIe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
5.1 Pabota u MomHOCTh 3 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 1 bubnnoreka [JOK
https://m.edsoo.ru/7f416194
5.3 Mexanuyeckasi 3HEPTUS 4 1 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

Ne ni/m HanmenoBaHue pa3jiesioB U TeM KoanuecTBo yacos DIeKTPOHHBIE
NporpamMmMsbl Bcero Konrposnbubie Ilpakrnueckne  (uuppoBbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHue u cBOWCTBA BELIECTBA 7 bubnnorexa [HOK
https://m.edsoo.ru/7f4181ce
1.2 TenuioBbIe MpoLIECCHI 71 1 5 bubnnorexa [HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
2.1 DneKkTpuuecKue 3apsaabl. 3apsHDKeHHbIE Tela 7 | bubnnoreka [JOK
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
2.2 ITocTOSIHHBIN ANEKTPUUECKUN TOK 20 1 7 bubnuoteka [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBIICHUS 6 1 15 bubnuotexa [JOK
' https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHasE UHYKITUS 4 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KUIIACC

Ne i/l HanmenoBaHue pa3jiesioB U TeM KoaudecTBo 4acoB DJIeKTPOHHbIE
nporpamMmsl Bcero Kontpoabusie IIpakTnuyeckue (undposbie)
PadoThI pPadoThI o0pa3oBaTe/ibHbIE
pecypcbl
Pa3zgen 1. Mexann4deckue siBJICHHUSA
1.1 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
OIMCaHUs https://m.edsoo.ru/7f41a4a6
1.2 BsaumonelicTBue Ten 20 1 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 3 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckne KoJ1e0aHUA U BOJIHBI
2.1 Mexaaudeckue KojaeOaHust 7 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
22 MexaHnueckre BOJIHBI. 3BYK 3 | 3 bubnnorexka [JOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 ) bubnuorexa [JOK
’ JJIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOoHBI pacCpOCTPAaHEHHUS CBETA 6 ) bubnmoreka [JOK

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




4.2 JIuH3bl U onTHYecKUe TPUOOPHI 6 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 ) bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€E SIBJIeHUSA
bu6mmoreka [IOK
1 n 4 1
5 CITYCKaHHUE U TIOTJIOIICHHE CBETa aTOMOM hitps/m.cdsoo.ru/741ada6
bu6mmoreka [IOK
32 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpeHue U 006001IeHUE COAePKAHUS 9 ’ bubnuotexa [JOK
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®du3uka — Hayka o npupone. ABneHus
IIPUPOJIBI

Bcero

KoauuecTBO 4acoB

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

dusznueckue sBICHUS

du3nyeckre BETUYUHBI U UX
HU3MCPCHHUC

Vpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IIPHU MTOMOIIH
JKUJKOCTHOTO TEPMOMETpA U AaTUHKa
TeMneparypol"

Metoabl Hay4HOTO MMO3HAHMUSL.
Ornucanne PU3NYECKUX SBJICHUMN C
MIOMOILBIO MOJEIIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIOTE3bl: JAIHOCTD MOJIETA IIApHKa,
MYIEHHOTO TOPU30HTAJIBHO, TEM
OoJbIie, yeM OoJIbIIe BhICOTA ITycKa"
Ctpoenue BemecTBa. OMbITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE
BEIIeCTBA

JIBMKeHHE YacTHIl BEIIEeCTBA

VYpok-uccnenoBanue «OMnbITH IO
HAOJIOIEHUIO TETIOBOTO PACIIIUPEHIS
ra3oB»

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

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




10 ArperatHbie COCTOSIHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI bubmmoreka [JOK
11 Bo161. O00O0IIEHHE 110 pa3ieny https://m.edsoo.ru/ff0a0378
«IlepBoHauanbHBIEC CBEACHHUS O
CTPOCHUHU BEIIECTBAY
MexaHudeckoe JBUKEHHUE. bubmuorexa [JOK
12 PaBHOMEPHOE U HEPABHOMEPHOE https://m.edsoo.ru/ff0a05¢c6
JIBI>KEHUE
13 Cxkopoctb. Enununel ckopoctu bubnuoreka [IOK
https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmytu ¥ BpeMeHU IBUKECHUSA bubnuoreka [IOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — Mepa HHEPTHOCTH bubnuorexa [JOK
TEA https://m.edsoo.ru/ff0a0c10
[LnotHOCTH BemecTBa. Pacuetr macchl u bu6mmoreka [IOK
16
o0beMa Tena 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa$'1. pabota «Onpenenenue
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenne 3agau mo teme "I1oTHOCTH bubmuorexa [JOK
BemecTna” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMozeicTBus Ten. Cuila ypyrocTy.
3akoH ['yka
JlaGopaTtopHnast pabora «3yuenue
20 3aBUCUMOCTH PACTSKEHUS
(tedopmaniun) Npy>KUHBI OT
MPUJIOKEHHON CUIIBI»
21 SBnenne Tarorenns. Cuia TSHKECTH
2 CBsi3b MEX1y CHIJION TSKECTH U bubnnorexka [HOK

maccoii Tena. Bec tena. Pemenne

https://m.edsoo.ru/ff0al778




3agay o treMme "Cuna Ttsokectu"”

73 Cuiia TSKeCTH Ha ApYIruX IJIaHeTax. bubmmoreka [JOK
Du3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
4 Hsmepenue cuit. lunamomerp bubnunoreka [HOK
https://m.edsoo.ru/ff0al8cc
75 Bec tena. HeBecomocTb bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778
CrnosxeHue ByX CUJI, HallpaBJIEHHbIX bubnuoreka [IOK
26 10 OJIHO#M TpsiMoii. PaBHOIEHCTBYIOIIASN https://m.edsoo.ru/ff0ala70
cui
27 Pewenne 3anad o reme
"PaBHonelicTByromas cui"
Cuia TpeHus u e€ Buapl. TpeHue B bubnuorexa [JOK
28
HPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9¢c
JlaGopatopHas pabora «3yueHue bubnnorexka [JOK
3aBUCUMOCTH CUJIbI TPEHUS https://m.edsoo.ru/ff0alcc8
29 CKOJIbXKEHUS OT CHJIbI JABJICHUS U
XapaxkTepa COMPUKACAOIINXCSI
ITIOBEPXHOCTEMN
30 PemeHI/IeV 3a7a' Ha OMpe/ieNeHue
PaBHOJIEHCTBYIOMIEH CUITBI
Pemenne 3amag mo Temam: «Bec Tenay, bubmuorexa [JOK
31 «['padmueckoe n3obpaxxeHue cuim, https://m.edsoo.ru/ff0alde0
«Cuiibl», «PaBHOZICMCTBYIOIIAS CHIT»
KonTponbhas pabota no temam:
«Mexannueckoe JBUKEHUE», «Macca,
32 IJIOTHOCTBY, «Bec Tenay,
«I'padrueckoe n300pakeHue CUI»,
«Cuib»
3 Hasnenune. CriocoObl yMEHBIIEHUS U bu6mmoreka [IOK

YBCIUMUYCHUA NABJICHUA

https://m.edsoo.ru/ff0a20a6




JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS

bu6mmoreka [IOK

34 rasza oT o0béma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus: TBEPABIMU 5 Bu6miorexa [OK
TeJaMU, )KHJIKOCTSIMU U Ta3aMu. 3aKOH https://m.edsoo.ru/f0a25b0
[Tackains
36 JlaBiieHUE B )KUJIKOCTH U rase, bubnnoreka [HOK
BBI3BAHHOE JIEHCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3anay o teme «JlapneHue B bu6mmoreka [IOK
JKUJKOCTH U Taze. 3akoH [Tackamsi» https://m.edsoo.ru/ff0a2826
33 CooOmraronuecs cocysl bubnuorexa [JOK
https://m.edsoo.ru/ff0a2970
39 I'mapaBanyeckuit mpecc bubnuorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
SKUJKOCTHBIM HAcoC
A1 ATtMocdepa 3emMiu 1 IPUUYMHBI €€ bubnuoreka [IOK
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATMochepHOe 1aBieHue bubnnorexka [JOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMmoc(hepHOro aBjieHuUs. bubnnoreka [JOK
Omnert Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(EPHOTO J1aBICHUS bubnnorexka [JOK
44
OT BBICOTBI HaJl YPOBHEM MODA https://m.edsoo.ru/ff0a2fc4
bapomerp-anepous. AtmocgepHoe bubmuorexa [IOK
45
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agay mo reme "
46 "
ATMocdepHOe TaBICHHE
JleicTBUE )KUAKOCTH U Ta3a Ha bubmunorexa [JOK
47 HOrPY>KEHHOE B HUX TEJI0. ApXHUMEN0Ba https://m.edsoo.ru/ff0a3276

cuJia




48 JlaboparopHas pabota «Onpenenenue bubmuorexa [JOK
BBITAJIKUBAIOIIEH CUJIbI, ICHCTBYIOIICH 1 https://m.edsoo.ru/ff0a33fc
Ha TeJIO, MOTPY>KEHHOE B KUJKOCTbH)»

49 JlaboparopHast paboTa 1o Teme bubmuorexa [JOK
«MccnenoBanne 3aBUCHMOCTH Beca 1 https://m.edsoo.ru/ff0a3514
TeJa B BOJE OT 00BbEMaA MOTPYKEHHOH B
KUJKOCTb YacCTH Tela»

50 [LraBanue Ten bu6mmoreka [IOK

https://m.edsoo.ru/ff0a3a96

51 JlaGopaTopHnas pabora
"KoHcTpynpoBaHue apeomeTpa uiu 1
KOHCTPYHPOBAHUE JIOJKH U
omnpeneneHue e€ rpy30noabEMHOCTH"

52 Pemienue 3anau o remam: «lInapanue bubmuorexa [JOK
cynoB. Bo3nyxonnasanuey, «/laBienue https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTEH U Ta30B»

53 KonTpomabnas pabora no teme
«/laBrieHne TBEpIBIX TEN, )KUJIKOCTEN U
ra3oB»

54 Mexanuueckas pabota bubnuoreka [IOK

https://m.edsoo.ru/ff0a3{82

55 bubmuorexa [JOK
MomHOCTE. EAMHANE MOIHOCTA https://m.edsoo.ru/ff0a3f82

56 VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI MpH MOAbEME 1
o jectHuie"

57 IIpocTeie MexaHu3Mbl. Ppryar.

PaBHOBecue cun Ha peluare

58 Prryaru B TexHuke, OBITY U IPUPO/IE. bubmuorexa [JOK

JlaGopaTtopHnas pabora «McciaenoBanue 0.5 https://m.edsoo.ru/ff0a478e

YCJIOBUW paBHOBECHSI pblUara




59

Pemenue 3amau o temMe «Y CJIOBUSA
pPaBHOBECHUS pbIUara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

61

62

63

64

Koaddumuent nonesHoro nercTBus
Mexanu3ma. Jlaboparopuas pabota
«3mepenue KII/ HakinoHHOM
TIOCKOCTHY

Pemenue 3agau no teme "Pabora,
MortHocTh, KIT/"

MexaHnyeckas SHEeprusi.
Kunerndeckas v NoTeHIMAIbHAS
JHEPIHUs

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

YPpOK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAIIBHOE OIIPEIEIICHNAE
M3MEHEHHUS KUHETUYECKON U
NOTEHLNAIBHON PHEPTUH ITPH
CKaThIBaHHUHM TeJIa MO0 HAKIIOHHON
MJI0CKOCTH"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

65

66

67

68

KonrponsHas pabora no reme «Pabota
Y MOIIHOCTb. DHEPTUs»

PesepBHslIit ypok. Pabora ¢ Tekctamu
o TeMe "Mexanmueckoe aBHKeHHE"

Peseprubriit ypok. PabGota ¢ Tekctamu
1o teMe "JlaBineHue TBEPABIX TE,
JKUJKOCTEN U ra3oB"

Peseprubrit ypok. PabGora ¢ Tekctamu

o TeMe "PabGora. MOIIHOCTS.
Oneprus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adffe

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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8 KUIACC

Ne Tema ypoka KosnyecTBo yacos Hara DJIeKTPOHHbIE
n/n Bcero KonTpoabubie IlpakTuueckue  HM3y1CHUHA uugpospie
pPadoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO- bubnuorexa [JOK
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEPAOro, JKUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPAOTO,
4 AKHJIKOTO M ra3000pa3HOro COCTOSHUM 1
BEII[ECTBA Ha OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH
5 Kpucrannuueckue u amopgHbIe Tena 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KanWIISIPHOCTD. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HaTsKEHNE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaThe | bubmuoreka [IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs13b TEeMIEpaTypsl CO
8 CKOPOCTBIO TEIJIOBOT'O IBUKECHUS 1
YaCTHII
9 Buyrpennss sueprusi. Crioco0bl | bubmuoreka [IOK
U3MEHEHUS BHYTPEHHEW DHEPruu https://m.edsoo.ru/ff0a5c60
10 Buael Teronepenaun 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a6412
11 Vpok-koupepennus "[Ipakruueckoe 1 1 butGmoreka [IOK




HUCIIOJIB30BAaHUE TEIUIOBLIX CBOMCTB
BEILIECTB U MAaTEPUAJIOB B LIEIAX

https://m.edsoo.ru/ff0a65c0

sHeprocoepexeHus"

12 KonuuectBo Temnorel. Y aeabHas bu6mmoreka [IOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OaaHca. bubmuorexa [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccrnenoanue bubnuorexa [JOK

14 SIBJICHHSI TETNIOOOMEHA NP https://m.edsoo.ru/ff0a6a98
CMEUIMBAHUU XOJIOJHOM U ropsuen
BOJIBI"
Pacuer konnuecTBa TEIIOTHI,

15 HEOOXOUMOTO JJIsl HArPEBAaHUSA TeNa U
BBIJICJIIEMOT0 UM MPU OXJIAXKICHUU

16 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [JOK
yIEIbHON TEMJI0OEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y IeJbHas TEII0Ta bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue n oTBEpAEBaHUE bubnuoreka [IOK

18 KPUCTAIITMYECKUX TeNl. Y IeIbHas https:/m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS

19 JlaGopatopHas pabota "Onpeznenenue bubmuorexa [IOK
YAECIBHOM TEIJIOTHI TUIaBIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanre U KOHIEHCAITHS. bubnmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y aenpHas Temiora bubmuorexa [JOK

21 napooOpa3oBaHUs U KOHJCHCAIUH. https://m.edsoo.ru/ff0a786¢
3aBUCHMOCTH TEMIIEPATyPhl KATICHUSI
0T aTMOC(epHOTO TaBICHUS

29 Brnaxxnocts Bo3ayxa. JlabopaTopHas bubnnorexka [HOK

pabora "OnpeneneHrne OTHOCUTEIbHON

https://m.edsoo.ru/ff0a7628




23

BIIQYKHOCTH BO3ayxa"

Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

24

[MpuHIUIBL paOOTHI TEIIIOBBIX
neurareneif. [lapoBas TypOuHa.
JlBuraresib BHYTPEHHET'O CTOPaHHsI

25

KIIJI rennoBoro auraress. TemnaoBeie
JIBUTATENIH U 3aIUATA OKPYKAOIIEH
cpebl

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

26

27

3aKoH COXpPAaHCHHA U ITPCBPAIICHUA
SHCPTIHU B TCIJIOBBIX ITPpOLCCCax

[ToaroToBKa K KOHTPOJIBHOM paboOTE MO
teme "TemnoBeie gBieHus. Ml3menenne
arperaTHbIX COCTOSIHMI BemiecTna'

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

28

KonTponbhas pabota mo Teme
"TerutoBble ABIcHUA. I3MeHeHNE
arperaTHbIX COCTOSIHMI BemiecTa'

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

29

30

31

32

33

3HeKTpH3aHI/I$I TCII. I[Ba poaa
SJICKTPHUYCCKUX 3apsa10B

VYpok-uccienoBanue "InekTpu3anus
TeJl UHAYKIUEH U pu
COTMIPUKOCHOBEHUU"

B3anmopeiicTBre 3apsyKEHHBIX TEll.
3akon Kynona

OnexTpudeckoe nose. HanpskeHHOCTH
aneKkTpudeckoro noss. [Ipuanmn
CYTIEPIO3UIINH JEKTPUUECKUX MOJIeH
Hocurenu snexTpuueckux 3apsiioB.
OnemeHTapHbIN 3apsan. CTpoeHue
aToma

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

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

34

[IpoBOIHUKY M JUAIEKTPUKU. 3aKOH
COXpaHEHHsI AIIEKTPHUUECKOTO 3apsijia

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6




Pewenne 3a1a4 Ha npuMeHeHUe bubnunoreka [HOK

35 .
CBOVICTB JJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHS €r0 bubnmoreka [JOK

36 cymiectBoBaHus. VIcTOUHUKH https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA

37 JIefiCTBHS DIIEKTPUYECKOTO TOKA bubnuoreka [IOK

https://m.edsoo.ru/ff0a96b2

Vpok-uccienoanue "JlelicTBue

38 5JIEKTPHYECKOTO TIOJIS Ha TIPOBOHUKI 1
U TADJICKTPUKH"

39 DJIEKTPUUYECKHI TOK B METaJLJIaX, bubnuorexa [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838

40 DJeKTpUyecKas 1elb U €€ COCTaBHbIE
4acTH
Cwuiia Toka. JlabopaTopHas pabora bubnunoreka [JOK

41 "N3mepeHue 1 peryaupoBaHuE CUIIbI 0.5 https://m.edsoo.ru/ff0a8bd6
ToKa"
DNEKTPUYECKOE HANPSIKEHHE. bubnnoreka [JOK

4 Bonsr™etp. JITaboparopHas pabota 0.5 https://m.edsoo.ru/ff0a9%e 14
"M3MepeHune U peryJinpoBaHue
HanpspbkeHus"

43 ComnpoTHuBiIeHNE TPOBOJHUKA. bubmuorexa [IOK
VY 1enpHOE CONMPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa "3aBUCUMOCTb bubnnoreka [JOK

44 JJIEKTPUUECKOTO COIPOTUBIIEHUS 1 https://m.edsoo.ru/ff0aa738
MPOBOJIHUKA OT €0 JUTMHBI, TIJIOIATN
MIONIEPEYHOI 0 CEYeHUs U MaTepraa”
3aBUCUMOCTb CHUJIBI TOKA OT bu6mmorexa [IOK

45 HanpspkeHus. 3akoH OMa [T ygacTka https://m.edsoo.ru/ff0aad4a
Lenu

46 JlaGopaTtophast padora "HcciaenoBanue 1 bubmuorexa [JOK




3aBUCHUMOCTH CHUJIBI TOKA, UAYIIETO
yepes pe3nucTop, OT COMPOTUBICHUS
pe3ucTopa 1 HanpsHKeHUs Ha
pesucrope”

https://m.edsoo.ru/ff0aa04e

HOCJ’Ie,I[OBaTeJ'IBHOG " IIapaljICIbHOC

47
COEJIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka bubnuorexa [JOK
48 MpaBUJIa CIOKEHUS HAMIPSYKEHUN TTPU https://m.edsoo.ru/ff0aaaS8
MOCJIEI0BATEIbHOM COEIMHEHUH JIBYX
pe3ucTopoB”
JlaboparopHas pabdota "IIpoBepka bubnuorexa [JOK
49 IpaBUJIa UL CUJIBI TOKA IIpU https://m.edsoo.ru/ff0aadle
napauieIbHOM COEIMHEHUN
pe3ucropon”
Pewrenne 3a1a4 Ha IpUMEHEHNE 3aKOHA bubnuoreka [IOK
50 Owma i pa3IuIHOTO COCTUMHEHHUS https://m.edsoo.ru/ff0aaf8a
IIPOBOJHHUKOB
5 PaboTa 1 MOLITHOCTB 3JIEKTPHYECKOTO bubnmorexa [IOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTtopHast pabota "Onpeznenenue bubnmnoreka [JOK
52 pabOoTHI ¥ MOIIIHOCTH AJIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DJeKTpuYecKre eny 1 MoTpeduTenn bubnnoreka [JOK
53 9JIEKTPHUYUECKOM SHEPTHHU B OBITY. https://m.edsoo.ru/ff0ab660
Kopotkoe 3aMbIkanue
[ToxroroBka kK KOHTPOJILHOU paboTe 1Mo bubnnoreka [JOK
TeMe "DNEKTpUUECKUE 3apsibl. https://m.edsoo.ru/ff0abd2c
54 3apsKEHHBIE TeNla U UX
B3auMoencTBUs. I10CTOSHHBIHN
ANEKTPUUECKUH TOK"
55 KonTtponbHas pabora o Teme bubnnorexa [HOK

"DneKkTpuuecKue 3apsabl. 3apsSKEHHbIC

https://m.edsoo.ru/ff0abea8




TeJla U UX B3aUMOJICUCTBUA.
ITocTOsHHBIN 3JIEKTPUYECKHUI TOK"

56

57

58

59

60

ITocTosTHHBIC MarHUTHI, HX
B3aUMOJIENCTBUE

VYpok-uccinenosanue "M3ydenue nouei
MOCTOSIHHBIX MAarHUTOB"

MaruutHoe nojie. MarauuTHoe noJie
3eMiId U €ro 3HaYeHue IS )KU3HU Ha
3emiie

OmneiT OpcTena. MaruutHoe nose
3JIEKTPUUECKOro Toka MarHuTHoe 1nose
KaTylIKHu C TOKOM

[IpumeHeHHE AIEKTPOMArHuTOB B
texHuke. JJabopaTropnas padora
"N3yuenue neicTBUS MATHUTHOTO TTOJISI
Ha MPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

62

ONEeKTpOABUTATEb IIOCTOSIHHOTO TOKA.
Hcnonb3oBanue anexkTpoaBuraTeneil B
TEXHUYECKUX YCTPOICTBAX U HA
Tpancnopre. JlabopaTopHas pabora
"KoHCTpynpoBaHue 1 U3y4EHHE
paboTHI AIeKTpoABUraTes"

Onbitel @apazes. 3akoH
3JIEKTPOMArHUTHON MHyKIUH.
IIpaBuno Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

64

Onextporeneparop. CriocoOsl
TIOJTYYCHUS DIIEKTPHUECKON YHEPTUH.
DJEKTPOCTAaHIIMK Ha BO30OOHOBIIIEMBIX
MCTOYHUKAX SYHEPTHH

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "DIEeKTPUUYECKUE U MarHUTHBIE
SABJICHUS"




KonTtponsnast pabora o Teme

65 " | bubnunoreka [HOK
HeKTp,I:IquKHe 1 MarHTHbIC https://m.edsoo.ru/ff0acb14
SIBIICHUS
PesepBHblit ypok. Paborta ¢ Tekctamu bubnunoreka [HOK
66 1
1o teme "TernsoBble sABICHUS" https://m.edsoo.ru/ffO0accSe
. Pe3epBHI:1;/II YPOK. Pa69Ta C TEKCTaMH | Bu6uorexa LIOK
o T"eMe OCTOSIHHBIW 3JIEKTPUYECKUI hittps.//m.edsoo.ru/ff0acdes
TOK
63 PeseprHblit ypok. Pabora ¢ Tekctamu 1
1o reme "MarHuTHseie sBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 63 14.5

[NPOT'PAMME




9 KUIIACC

Ne Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero Konrtpoabubie IIpakTnueckue ~ HM3YyICHUHA uudpospie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl

1 MexaHnunueckoe IBHKEHUE. 1
MarepuanbHasi TOUKa

2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubnuoreka [{OK
MEXAHHUYECKOI'0 JBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsMoOJIMHEIHOE 1 bubmmoreka [JOK
JBW)KCHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsAMOIuHENHHOE

4 nerkenne. CpeaHsist i MTHOBEHHAS 1
CKOPOCTh

5 [IpsiMmonMHeHOE PaBHOYCKOPEHHOE 1 bubnmorexa [IOK
JIBUKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JBMXEHHS. ['paduk 1
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue bubnmnoreka HOK

7 YCKOPEHHs TeJia MPH PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/ff0adb18
JIBUKEHUHU 110 HAKJIOHHOM MIIOCKOCTH"

8 CBoboanoe nagenue tei. OnbIThl 1
lanunes
PaBHOMEpHOE ABMXKEHUE TTIO bubmuorexa [JOK

9 oKpy>kHOCTH. Ilepron u yacrora 1 https://m.edsoo.ru/ff0ae176
oOpartuenus. JIuneitHas u yrimonas
CKOPOCTH

10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1

11 IIepsbiit 3ax0oH HprotoHa. BekTop cuisl 1 bu6muoreka [IOK




https://m.edsoo.ru/ff0ae612

Bropoii 3akon HeroTona.

bu6nmoreka [IOK

12 .
PaBHopelicTByOIIAsA cHila https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akon HproToHa. bubmmoreka [JOK
Cynepnio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ay Ha npuUMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyrocru. 3akoH ['yka Bu6moteka [JOK
https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anau no teme «Cuna
YIPYTOCTH
17 JlaboparopHas padota «Onpenenenue bubnuoreka [IOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
13 Cuna tpenus bubnmnoreka HOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau no reme «Cuiia TpeHusD» bubmmoreka IIOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmmnoreka HOK
KO3 duLIMeHTa TPEHUS CKOJIbXKEHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3agad mo reme "3aK0HBI bubnuoreka [{OK
21 Herotona. Cuna ynpyroctu. Criia https://m.edsoo.ru/ff0afb8e
TpeHus"
Cuna TsKeCTH M 3aKOH BCEMUPHOTO bubmuoreka [JOK
22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO https://m.edsoo.ru/ff0af044
MaJCHUS
VYpok-koHdpepenuus "/IBmxenue ten
23 BOKPYT IPaBUTAILIMOHHOTO LIEHTpa
(Conmueunas cuctema). ['anmaktuku"
24 Pemenue 3agau mo teme "Cuna TsHKECTH but6mmoreka [IOK

Y 3aKOH BCEMUPHOIO TATOTCHUS"

https://m.edsoo.ru/ff0af5f8




[IepBas kocMHu4eckasi CKOpOCTb.

bu6nmmoreka [IOK

25 HeBecomMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOM TOUKH. bubnmoreka [JOK

26 A(?COJIIOTHO TBEPAOE TeJto. Pa]iHOBeCI/Ie https://m.edsoo.ru/ff0afe36
TBEP/IOrO Tella C 3aKPETUIEHHON OChIO
BpaIeHUs

27 MowmenT cuisbl. LieHTp Tsbxectn

73 Pemenue 3amau mo reme "MoMeHT bu6nmorexa LIOK
cunel. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOMU paboTe Mo bubmmoreka [JOK

29 teme "MeXaHH4eCKO€ JIBHKEHHE. https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten"
KonTponbhas pabota no teme bubmmoreka [JOK

30 "MexaHu4ecKoe ABUKEHHUE. https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue Ten"
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH bubmuoreka [IOK

31 COXPAaHEHUS UMITYJIbCA. YIIPYroe u https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMOJCHCTBIE

0 Pemenne 3aa4 mmo teme "3akoH bu6nmorexa LIOK
COXpaHEHHUs uMIyinca' https://m.edsoo.ru/ff0b096c

33 VYpok-koHpepenuus "PeakTuBHOe
JBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexanuueckasi paboTa U MOUTHOCTb bubmuoreka [JOK

https://m.edsoo.ru/ff0b0a84

35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH bubmuorexa [IOK
Y CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0Odb8
JlaGopaTtopHnas pabota «OnpeneneHue

36 paboThI CHITBI TPEHUS TIPU
PaBHOMEPHOM JIBUYKEHUU TeJa 10
TOPU30HTAILHON TOBEPXHOCTU»

37 CBsi3b 3HEPTUH U PaOOTHI.




[ToreHunanbHas sHeprus
Kunernueckas sneprus. Teopema o

bu6nmoreka [IOK

38 KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
JlaGopatopHnas pabora «3yueHue bu6mmoreka [JOK
40
3aKOHA COXPaHEHUS YHEPTUN https://m.edsoo.ru/ffOb12fe
A1 KonebaTenpbHoE IBHIKCHHUE U €r0 bubnuoreka [IOK
XapaKTEepUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoueoaHusl. bubnuoreka [IOK
Boinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil U NPy >KUHHBINA
MasITHUKU
VYpok-uccienoBanue «3aBUCUMOCTh bubnunoreka LIOK
44 nepuo/ia KoJaeOaHUi OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl rpy3a»
45 ITpeBpanienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUAX
JlaGopaTtopHas pabota «OrnpeneneHue bubnmnorexa [JOK
46 YaCTOTHI M TIEPUOA KOJICOaH https://m.edsoo.ru/ffOblaec
NPYKUHHOT'O MasiTHUKa»
JlabopaTtopHas pabota «IIpoBepka bubnmnorexa [JOK
47 HE3aBUCHMOCTH NeproJia KojaeOaHHii https://m.edsoo.ru/ff0b197a
rpy3a, MOJBEHIEHHOT0 K HUTH, OT MacChl
rpy3a»
Mexanudeckue BoHEI. CBOMCTBA bubnunorexa LIOK
48 MEXaHU4eCKUX BOJIH. [IpogosibHbIE 1 https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJHBI
VYpok-koHpepennus "MexaHnnueckue
49 BOJIHBI B TBEpAOM Teie. CelicMudeckue
BOJIHBI"
50 3Byk. PacnipocTpanenue u OTpaxeHue




51

52

3BYyKa

Ypok-uccnenoranue "Hadmonenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT
4acTOThHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKU PE30HAHC

53

Ypok-koHpepeHius "YIbTpa3ByK U
UHQPa3BYK B IPUPOJIC U TEXHHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHON pabOTE MO
TeMe "3aKOHBI COXPaHEHHUS.
MexaHnuveckue KojieOaHusi ¥ BOJHBI"

bubnunoreka LIOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota no teme "3aKoHBI
coxpaHeHHs. MexaHn4ecKue KoeOaHus
Y BOJIHBI"

56

DIIeKTPOMarHuTHOE TOJIE.
DNIEKTPOMarHUTHbIE BOJHBI

bubmmoreka IIOK
https://m.edsoo.ru/ffOb2abe

57

58

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

VYpoxk-koupepennus "lkana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnons3oBaHme 37IEKTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "M3yuenne
CBOWCTB JIEKTPOMAarHUTHBIX BOJH C
HOMOIIBI0 MOOWIIBHOTO TenedoHa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemienne 3ala4 Ha OIIPCACIICHUC
HaCTOTHhI U JJIMHBI BHeKT‘pOMaFHPITHOﬁ
BOJIHBI

61

DJIEeKTpOMarHuTHas Ipupoja CBETa.
CxopocTtb cBeTa. BonHoBBIE cBOICTBa
CBETa

bubnunorexa LIOK
https://m.edsoo.ru/ff0b31d0

62

Ucrounuku cBeta. [IpsMonuneitHoe
pacrpocTpaHeHHUEe CBeTa. 3aTMEHUS

but6mmoreka [IOK




Connua u Jlynst https://m.edsoo.ru/ff0b3658
6 ﬁaKOH OTpaXKeHUs CBETA. 3epKaa. Bu6miorexa LIOK
elIeHHE 3a]]a4 Ha IPUMEHEHHUE 3aKOHa hitps://m.cdsoo.ru/f0b38c4
OTpPaKCHHSI CBETA
[Ipenomiienue cera. 3akoH bubnuorexa [JOK
64
MPEIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
s gonHoe BHYTPEHHEE OTPAKEHUE CBETA. Bu6muorexa LOK
CIIOJIb30BaHKE TTOTHOTO BHYTPEHHETO hitps://m.cdsoo.ru/fi0b3c5e
OTPAKCHHS B ONTHYCCKUX CBETOBOAAX
JlaGopaTtopnast pabora "HcciaenoBanue
66 3aBUCHUMOCTH yTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJIcHUs Ha
rpasuile "Bo3ayx-crekio""
Ypok-koHpepennus "Vcnonb3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
68 T 0 bubmmoreka IIOK
VTSP ATTHHACCIAT CHIa JHHIb! https://m.edsoo.ru/ff0b32c
69 n 5 . bu6mmoteka IIOK
OCTPOCHHE HI0DPMICHITH B JIH3AX https://m.edsoo.ru/ff0bd44a
o JlaboparopHas paboTa OnpeﬂeneHI/Ieu Bu6morexa LIOK
(OKYCHOIO pacCTOMHIA H ONTHIECKON https://m.edsoo.ru/ff0b4206
CHWJIBI COOMPAIOTIIEH JIMH3BI
71 Ypok-koHpepenmus "OnTudeckue bubnuoteka [JOK
JIUH30BBIC TTPHOOPHI" https://m.edsoo.ru/ffOcOa7e
7 r 3 bubmuorexa [{OK
7a3 KaK ONTHYECKasi CUCTeMa. 3peHHe hitps://m.cdsoo.ru/f0b4684
73 VYpoxk-koupepennus "JledekTol 3peHus.
Kaxk coxpanuts 3peHue"
74 Pasnosxenue 6enoro ceera B CHEKTP. bu6muoreka [IOK

Onpitel Hetorona. Cnoxenue

https://m.edsoo.ru/ff0cOf4c




CIIEKTpaJbHBIX I[BETOB. /ucnepcus
cBeTa

JlaGopaTtopHnas pabota "OmbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETA B CIIEKTP H

bubnunoreka LIOK
https://m.edsoo.ru/ff0cOe2a

75 BOCITPUSATHUIO LIBETA MPEIMETOB IIPU UX
HaOJII0IEHNH Yepe3 [IBETOBbIC
buabTpH"
VYpok-npaktukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: IUcCIepcHsi, UHTepPepeHus U
nudpakmys"”
77 OmnwiTel Pesepdopaa u uranerapHas bubmmoreka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarter bopa. Moaens aroma bopa
- I/ICHyCKaII{<I/I€ 5 HorJJIIOInevHI/Ie CBETa Bu6muorexa LIOK
ATOMOM. RBAFTI. JHIHCHHEATHIC https://m.edsoo.ru/ffOc144c
CIIEKTPBI
30 VYpoxk-npaktukyMm "Habmronenue bubnmnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
31 p . bubnuoreka [{OK
AHHOAKTHBHOCTE 1 €€ BHIBI https://m.edsoo.ru/ff0c1672
) Crtpoenue atomHoro siapa. Hykinonnas bubmmnoreka HOK
MOJENb https://m.edsoo.ru/ffOc18ac
33 PannoakTuBHBIE IPEBpAICHUS. bu6muoreka [JOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
Pemenue 3agau no reme: bubnuotexa [JOK
84 " n
PaanoakTrBHBIE TPEBpALLICHUS https://m.edsoo.ru/ffOc1b4a
85 [Tepuon momypacnana
o6 VYpok-koHpepenius "PaguoakTiuBHbIE Bu6mmorexa [OK

W3JIYYEHUS B IPUPOJIE, METULIMHE,
TeXHuke"

https://m.edsoo.ru/ff0c2126




Snepuble peakiuu. 3aKOHbI COXPAHECHUS

bu6nmmoreka [IOK

87
3apsII0BOTO ¥ MacCOBOI'O YHCEN https://m.edsoo.ru/ff0c1c58

38 DHeprusi CBSI3u aTOMHBIX siiep. CBsi3b bubnunoreka LIOK
MacChl U DHEPIrUU https://m.edsoo.ru/ffO0c1d7a

89 Pemenue 3amaud no treme "AnepHnie
peakiuun"

90 Peakiuu cuHTe3a u aeiaeHus saep. bu6nmorexa LIOK
Ucrounuku sueprun CosHia U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "SAnepuas

91 SHepreTuka. JIelcTBUs paJuoaKTHBHBIX
U3JTy4YEHUH Ha )KUBbIE OPraHU3Mbl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O bubnuoreka [IOK

92 TeMe "DIEeKTPOMarHuTHOE I0JIE. https://m.edsoo.ru/ff0c223e
DNeKTpOMAarHUTHBIE BOJHBI. KBaHTOBEIC
ABJICHUS"

KonTponbhas pabota mo Teme
93 "DIeKTPOMarHuTHOE TOJIE.
DneKTpOMarHuTHbBIE BOTHBL. KBaHTOBBIE
sBICHUS"
[ToBTOpenue, o6o0IIEHHE. bu6mmoteka [IOK

94 JlabopatopHbie paboThI IO KypCy https://m.edsoo.ru/ff0c245a
"B3zaumMonencTBue Tea"

[ToBTropenue, 00o01meHue. Perenne bub6muorexa [IOK

95 pacYeTHBIX U Ka4eCTBEHHBIX 3314 10 https://m.edsoo.ru/ff0c2572
teMme "TennoBble npouecchl”

[ToBTropenue, 06o0meHue. Perenne bub6muorexa [IOK

96 pacUYETHBIX M KaYECTBEHHBIX 3a/1a4 I10 https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermioBeIx gBurarenci"

[ToBTropenue, 06o0meHue. Perenne bub6muorexa [IOK
97 pacUeTHBIX U KAYeCTBEHHBIX 337124 10 https://m.edsoo.ru/ff0c2b30

teme "KIIJI anekTpoycTaHOBOK"




98

99

100

101

102

[ToBTOpenue, o6oOIIeHNKE.
JlaGopaTopHbie pabOTHI 11O KypCy
"CBeToBbIC sIBJICHUS"

[ToBTopenue, 0600menue. Padora ¢
TEKCTaMHM 10 TeMe "3aKOHbI COXPaHCHUS
B MexaHuke"

[ToBTopenue, 0600mmenue. Padora ¢
tekctamu 110 teme "Konedanus u
BOJIHBI"

[ToBTOpenue, 0600meHne. Pabora ¢
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUS"

[ToBTropenue, 0600menune. Padora ¢
TekcTaMu 1o TeMe "KBanTosasa u
anepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c2c52

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bubmuoreka [IOK
https://m.edsoo.ru/ff0c3044
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