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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOTPaMMBbl, NPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYaroIIMXCsl U OpPraHU3aIUI0 H3YYCHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEAOCTAaBIICT Hauboliee SCHBIC
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTU U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPHPETUPOBATH  JIAHHBIE W  KCIOJb30BaTh  HAyYHBIC
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit ®Denepauuu, pealn3yromMX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepanunu (IpoToKoi OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

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

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HMKH, aHAIA3 H
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

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

Ha wuzyuenue ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOUIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeiii B mporpaMMe no (u3MKe MepedyeHb JadbopaTopHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT M OMBITOB C YYE€TOM WHIAWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COJEPKXAHUE OBYUYEHUA

7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [lorpenHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBEeHHOHAy4YHbII METOJl MO3HaHUA: HAOIIOJEHUE, TOCTAHOBKA HAYyYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HabOmoaemMoro aByieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.
2. @uznyeckue npuOOPHl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
U(POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpeneneHne LEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJibllIe, yeM OOJIbIle BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wuactul BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTUIl C
temnepatypoil. bpoyHoBckoe nBmwxkeHue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpucTayIMyecKknx) Tesl. B3anMOCBsI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX



arperaTHBIX COCTOSIHUSIX M WX aTOMHOMOJEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnroneHnue OpOoyHOBCKOTO JABMKECHHUS.

2. HabGmonenue nuddyzum.

3. HabGmonenue ~ sBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOIIOJICHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIAKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SlBnenve wuHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Tesl. Cuina ynpyrocTé M 3aKoH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHUS U CHJIA
TsokecTd. CHUila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOnronenue siBneHus HHEPIUU.
4. HalOnroneHue U3MEHEHUsI CKOPOCTHU MIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJji, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.

3. Omnpexenenue MIOTHOCTH TBEPAOTO TeEA.



4. ONBITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCThH pacTsiKeHHs (fgedopMarium)
MPY>KUHBI OT MPUII0KEHHOUW CHUIIBL.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI M YBEIWYEHUS NaBieHUs. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. [ MapaBnnyeckue MeXaHUu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
Bo3aAymHOM oOonouku 3emud. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TABJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.

3aBHUCHUMOCTD BBITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tea

Y TJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIioBUE TUIaBaHus Tell: IJIaBaHUE WK IOTPYKEHHE TE B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
MKUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAIKUBAIOLICH CHUJIbI, JCHUCTBYIOIIEHM HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B KHUJKOCTH, OT MacChl Teja.

4. OnbIThl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUIAKOCTH, OT 00hEMA MOTPYKEHHOMN B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Pasznen 5. PaGoTa 1 MOIIHOCTB. JHEpPrus.

Mexanunueckasi pabota. MOIIHOCTS.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHs pbyara. [I[pumeHeHne npaBuia paBHOBECHS pblyara K 0J10Ky. «30510To€
npaswiio» Mexanuku. KITJI nmpocteix Mexanu3MoB. IIpocTeie MexaHU3MBbI B OBITY U
TEXHHKE.

Mexannyeckass sHeprus. KuHeTnueckas U TMOTEHIMANbHAS JHEPTUS.
[TpeBpaleHre 0JHOTO BUIa MEXAaHUUECKOW SHEPIUU B Ipyroi. 3aKOH COXpAHEHUs
HHEPrUH B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThl CUIIbI TPEHUS P PABHOMEPHOM JIBUYKEHUH TeJa 10

TOPU30HTAJIBHON MTOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHS pblyara.
3. H3zmepenue KII/l HaK1IOHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKON DHEPTUH.
8 KUIACC

Pa3zgeua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUS MOJEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE T10JIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucramnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl M3MEHEHMsS BHYTPEHHEW HHEPruu:
TerIonepeaaya u coBepiieHre padoTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lmaBinenune u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHSI.

BrnaxHocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



[Tpunuunsr pabotel TemnoBbix aAurareneit KIIJ[ TtemmoBoro npsuratesns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

L ® N o

HaGmronenre 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenue nuddysun.

HaOnroienue siBeHnii cMauMBaHUs U KalWIISIPHBIX SIBJICHUN.
HaOmroieHue TenioBoro pacuimpeHus Ted.

N3meHeHne naBieHUs ra3a MpyU U3MEHEHHH 00bEMa W HAarpeBaHUU HWJIU
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayn.

OxyakIeHUE TIPU COBEPIIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHuH paboThl BHCIIHUMH CHUJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabGnrogenue noctosiHCTBA TeMIIEpaTyphl P MJIaBJIECHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/sIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MeHEHHs BHYTPEHHEH OSHEpPruu Tejla B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM [UITUHIPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelabHON TEIUIOTHI TIaBJIEHUS JIbJIA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.



Onextpuzanus Ted. J[Ba poxa 3JIeKTpUYECKHX 3apsioB. BzaumoneilictBue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onekrpudeckoe noJie. Hanpsxk€HHOCTh 3iieKTpudeckoro mnoiist. IlpuHnmn
CYIEPIIO3ULIUU IEKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHS DIIEKTPUYECKOIO TOKAa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKECHHE.
ConpoTHBIIEHHE MPOBOJHUKA. Y IEJIBHOE CONPOTHBJIEHUE BewlecTBa. 3akoH Oma
JU1s yyacTka nen. [locinenosarensHoe U apauiesibHOE COEUHEHNUE ITPOBOAHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[TocTostHHBIE MarHUTHI. B3anMOA€CTBUE TIOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. MarautHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarauTHOE 1OJIE IEKTPUUIECKOTO TOKA. [IpuMeneHne 3J1IeKTpOMarauToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA POBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSTHHOIO  TOKa. lcmosib30BaHME — DIIEKTPOJABUIATENIEM B  TEXHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHAYKIHS.

3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[TpOoBOJHUKH W TUDJICKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. ['a30BbIii pa3ps.

12. I3MepeHne CUIIbl TOKA aMIIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepeHne 3eKTpUYECKOro HAMPSKEHHUsI BOJIBTMETPOM.

Peocrar n MmarasuH CONpOTUBIICHUN.

B3anmoencTBre MOCTOSHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOXKXHOCTH pa3IeICHUs IIOJI0OCOB MarHNTA.
MonenupoBaHuE€ MarHUTHBIX I1OJIEM MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JIeficTBHE€ MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
DJIEKTPOABUIATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW MHTYKLIHH.

OneiTel @apajes.

3aBUCUMOCTh HAIlpaBJICHUS MHIYKIMOHHOTO TOKa OT YCIOBHHA €ro
BO3HHKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomel u onvimol.

1.
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10.
11.

12.

13.
14.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTURJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUUECKON LIETIH MTOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbl TOKA.

N3mepeHne U peryJupoBaHNE HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJAHUKA OT €ro JJIMHBI, IUIOHMAAU MONEPEYHOTO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKa, BBIAEIIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.



15. VI3ydeHue MarHuTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB IIPU UX 00bEAMHEHUN
Y Pa3JICJICHNH.

16. MccrmenoBanue 1€MCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KaTYIIKHU C TOKOM U MarHuTa OT CHJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31E€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBI 1O UCCIECAOBAHUIO SIBJICHUS JIIEKTPOMArHUTHOM WHIYKIUU:
UCCIICOBAHUE W3MEHEHUM 3HAYEHHWS W HAIpPaBJICHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHoe mpsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPYU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOycKOpeHHOE HpsMOJMHENHHOEe JBUKeHue. CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepwon u yacrota oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HproToHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUSI MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIYyJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cWil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
MMOBEPXHOCTHIO 3eMIH. [loTeHIManbHas SHEprUs CKaTou NpyXuHbl. Knunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIHUH.

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

Habnrogenne MexaHM4eCcKOro JBUKEHUS TENa OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

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

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHHS TeJla IO OKPY>KHOCTH.

Hab6nronenne MexaHMueCKUX SIBJICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JICUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysbca py B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabioieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTrUU MTPU CBOOOAHOM IaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM MTPU JIBUKECHHUU TEJIa MOJT IEUCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUXKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIHEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. Ompenenenue pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM JBIKEHUH TeJIa TI0
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenrie  pabOTHl CWIBl  YIOPYrOCTHM TIpU  MOABEME Tpy3a C
UCITIOJIb30BAaHUEM HEMOABMKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. CBoWcTBa MeXaHWYeCKuX BOJIH. [IpoposibHbie U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGOmrogenue konebaHuM Ten MOJA ACHCTBUEM CUJIBI TSXKECTH U CHUJIBI
YIOPYTOCTH.

Hab6mronenue xosnebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

HabGnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJICOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaIeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONEeKTpOMarHuTHOE  MoJie.  DJIEKTpOMarHuTHele  BoiHbL.  CBoMCTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znea 11. CBeroBble siBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue cseta. 3atmenuss Connua u JIynel. Otpaxkenue csera. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OoTpakeHue cBeTa. lcronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaXEHUS B
ONITHUYECKUX CBETOBOAAX.

JIunza. Xop myyedt B tuH3ze. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontryeckas cucrema. bam3opykoCcTh U JadbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CIIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIMH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXeHUsI CBETOBOrO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTepUCTHK U300paKeHUS NMPEAMETA B IUIOCKOM 3epKaje.
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3. HccrnenoBanne 3aBUCHMOCTH YyTila MPEIIOMIIEHUS CBETOBOIO JIyya OT yrJjia
MaJICHUS Ha TPAHULIE «BO3LyX—CTEKIION.

4. IlomydeHnue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIVH3BI.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETAa B CIEKTP.

7. ONBITHI TI0O BOCHPHSATHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpO€HHE aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npepaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHple peaknuu. 3aKOHBI COXPaHEHHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3pb MacChl W 3HEprum. Peakuum cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

SAnepnas sHeprervka. JleWCTBUS pagUOAKTUBHBIX HW3JIYYEHUN HA >KUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnromeHue CrUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HMccnepoBaHue TpPEKOB: M3MEPEHHME DHEPIMM YACTULBI 110 TOPMO3HOMY

nytH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIuu
1 00001IIeHUS TPEIMETHOTO COJIEP KaHUs U OTBbITA JIEATEIIbHOCTH, IPUOOPETEHHOTO
NPy HU3YyUYCHUH BCETO Kypca (U3UKH, a TaKXKe JJIs MOJATOTOBKU K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HMKEe NIl 00ydJarolmuxcs, BHIOPABIINX ITOT
y4eOHBIN MpeIMeET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CeurBaeTCs AOCTHKEHUE MPEIMETHBIX U



METANpeAMETHBIX  IUIAHUPYEMBIX  pe3ybTaTOB  00yueHus, GOpMHUpPYETCS
€CTECTBEHHOHAYy4YHass IPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (DU3mdeckue
ABJICHUS, TPUMEHSS TIIOJyYEHHBbIE 3HAHWS, pelmaTh 3aJa4d, B TOM YHCIE
KA4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHATBHO IEITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaau3yeTcs 3a
CYET TOTO, UTO OOYUAIOIIMECS BBITIOIHSIOT 33JJaHUsI, B KOTOPBIX UM TMpeIaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3nUecKkue SBIEHUS B OKPYKaIOIIEeH NMPUPO/Ie U TOBCEAHEBHOM JKU3HU;
UCII0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIE OCHOBBI HAMO0OJIE€ BAXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCIIOIB30BaHUS PA3IMYHbBIX UCTOUYHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

I/I3yquHe (I)I/IBI/IKI/I Ha YpPOBHC OCHOBHOI'O O6I[I€FO O6p330BaHI/IH HaIlpaBJICHO Ha JOCTHKCHHC JIMYHOCTHBIX,

MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pe3ynbraTe nzyuenus (pu3NKU Ha ypOBHE OCHOBHOTO 00I11er0 00pazoBaHusl y o0yyarolerocs Oy1yT copMHUpOBaHBI

CICAYOIHreC JUNIYHOCTHBIC pE3YIbTAaThl B HaCTH:

1) maTpMoTH4YECKOr0 BOCIIMTAHUA:

— MPOSIBIICHUE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOMN (PU3NYECKON HAYKU;

— [IEHHOCTHOE OTHOUIEHHE K TOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYAaCTHIO B OOCYXJEHUM OOIIECTBEHHO 3HAYMMBIX M ATHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUM (PU3UKHU;

— OCO3HAHUE BaXXHOCTH MOPAJIbHO-3TUYECKUX IMPUHIIUIIOB B IEATEIbHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATHE ACTETUYECKUX KauecTB (PU3MUECKOM HayKu: €€ TapMOHHYHOTO MOCTPOEHUS, CTPOTrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HAHME HEHHOCTH (PU3NUECKOIN HAyKH KaK MOIITHOTO HMHCTPYMEHTA O3HAHUSI MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHA,
BAKHEMIIEN COCTABIIOIIEN KYIbTYPBIL;

— pa3BUTHE HAYYHOU JTI0003HATEIBLHOCTH, HUHTEPECA K UCCIIEA0BATENBCKON e TEIbHOCTH;

5) gopmupoBaHus KyJbTYPbI 310POBbSI M IMOIIUOHAJIBHOT0 0JIATONOIy YU

— OCO3HaHHUE ILIEHHOCTH 0€30MacHOro o0pa3a *KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, Ba)KHOCTHU IPABUII
0€30MMacHOr0 MOBEACHUS Ha TPAHCIOPTE, HA JOPOTax, C AJNEKTPUUECKUM U TEIJIOBHIM OOOPYJOBaHHEM B JOMAIIHUX
YCIIOBHSIX;

— chopMUpPOBAaHHOCTH HaBbIKA pedIIeKCHH, MPU3HAHUE CBOETO MPaBa Ha OMMOKY 1 TAKOTO K€ IIpaBa y APYTroro 4eJ0BeKa;



e 6) TPy10BOr0 BOCIIUTAHUSA

e — AaKTUBHOE YYacTHE B PEIICHUH MPAKTUICCKUX 3a/1ad (B paMKaX CEMbH, 00pa30BaTeIbHON OpraHU3aINH, TOPOa, Kpas)
TEXHOJIOTHYECKOHN M COIMAIbEHOM HAIIPaBICHHOCTH, TPEOYIOIIHUX B TOM YHCIE U PU3NISCKIX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY M3YUYCHHIO TIPO(eccHii, CBSI3aHHBIX ¢ (PU3UKOI;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIIWS HAa MPUMEHEHNE PU3MUECKUX 3HAHUH [T pEeIICHUS 3a/1a4 B 00JIACTH OKPYKAFOIICH Cpeibl, IITAHUPOBAHHSI
MIOCTYTIKOB M OIICHKH MX BO3MOXKHBIX MTOCIICICTBHH JIJIsl OKPY>KAIOIIEH CPEeIbl;

e — OCO3HAHHUE MIOOAIBHOIO XapaKTepa IKOJOTUYECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

e 8) aganTanmum K U3MEHSIIOIIMMCS YCJIOBHSIM COIUAJILHOI U MPUPOTHOM Cpeabl:

e — TOTPEOHOCTH BO B3aWMOJCHCTBUU TIPU BBHITIOJIHCHUH HWCCJICIOBAHWA W TPOEKTOB (DU3UYCCKON HAMPABICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSAM JAPYTHX;

e — MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO e TEIHHOCTD;

e —TOTPeOHOCTH B GOPMHUPOBAHNY HOBBIX 3HAHHM, B TOM UHCIIe (POPMYIUPOBATH UIIEH, IOHATHS, TUITOTE3HI O (PU3UICCKUX
00BEKTaX M SIBICHUIX;

e — OCO3HaHUE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acT PU3uKH;

e — IUTAHUPOBAHUE CBOCTO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DH3UUCCKUX 3HAHUA;

e — CTpEMJICHHWE aHaM3UPOBATh U BBISBISTH B3aMMOCBSI3M TMPUPOJBI, OOIIECTBA U JKOHOMUKH, B TOM YHCIE C
MCITOJTh30BaHNEM (DU3UICCKUX 3HAHU;

e — OIICHKA CBOMX JCHCTBUH C YUETOM BIHMSHUS HA OKPYXKAIOIIYIO CPEITY, BO3MOYKHBIX TJI00TBHBIX MTOCIICICTBHM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbrare ocBoeHUs MPOrpaMMbl Mo (PU3KMKe Ha YPOBHE OCHOBHOI'O OOIIETo 00pa3oBaHus y 00ydaroIierocs 0yayT
chOpMHpPOBaHb MeTAaNpeAMeTHbIE Pe3yJbTaThl, BKIFOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC JIEHCTBHSI,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHbIE IEHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YU€OHbIE TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS



Ba3oBnle JJornueckue 1eiicTBUA:

BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH O0BEKTOB (SIBJICHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMU, OCHOBAHUSA JJIsl 0000IIEHHUs U CPaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHSI B paCCMaTPUBAEMbIX (DaKTaX, JTAHHBIX W HAOTIOACHUSIX, OTHOCSIIIUXCS
K (U3UYECKUM SIBJICHUSIM;

BBISIBJIATh IPUYMHHO-CJICJACTBEHHBIE CBS3U MPU U3YYCHUHM (PU3NYECKUX SIBJICHUU W MPOLIECCOB, JENIaTh BBHIBOBI C
WCIIOJIb30BAaHUEM JICNYKTUBHBIX W HMHAYKTUBHBIX YMO3AKJIIOUCHHI, BBIJBUTaTh TUIOTE3bl O B3aUMOCBS3SIX
(bU3HYECKUX BEJIUYUH;

CaMOCTOSITEJIbHO BBIOMpATH CIOCO0O perieHus: yueOHoU (u3nudecKkor 3a1ayu (CpaBHEHUE HECKOJIbKUX BapHUAaHTOB
peleHusi, BRBIOOp HanboJiee MOIXOASIIETO ¢ YUETOM CaMOCTOSITEILHO BBIICJICHHBIX KPUTEPUER).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEIHCKUN HHCTPYMEHT TTO3HAHHS;

MIPOBOJIUTH IO CAMOCTOSATEILHO COCTABIICHHOMY TUTAHY OTIBIT, HECIIOKHBIN (PU3HUECKHI SKCIIEPUMEHT, HEOOIBIIIOE
UCCIIe0OBaHnEe (PU3NIECKOTO SIBIICHUS,

OIICHWBATh Ha TMPHUMEHHMOCTb W JOCTOBEPHOCTh HMH(OpPMAIIHIO, TONYYCHHYI0 B XOJIE WCCICIOBAHUS WM
AKCTICPUMEHTA;

CaMOCTOSITeTILHO (hOPMYJIMPOBATh OOOOIICHUS W BBIBOJBI MO Pe3yibTaTaM IMPOBEIEHHOTO HAOJIOACHUS, OTBITA,
WCCJICIOBAHNS,

MIPOTHO3WPOBATh BO3MOXKHOE JaIbHEHIIIee pa3BUTHE (PU3NICCKUX MPOIECCOB, a TAKIKE BBIABUTATH TPEIITOJIOKCHUS
00 UX Pa3BUTHHU B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

Pabora c nunpopmanueii:

MPUMEHSTh PA3JTUYHbIE METOJbI, MHCTPYMEHTHI M 3alpOCHI MPU MOUCKE M OTOOpE MH(POPMAIMK WM JAHHBIX C
y4ETOM MpeIIoKEHHON yueOHOoU Ppu3nueckoi 3a1auu;

aHaJU3UpPOBaTh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HWH(OpPMAIMIO pa3IMYHBIX BHAOB U  (popMm
MPECTABIICHHUS;



CaMOCTOSITENIbHO BbIOMpATh ONTHUMANIbHYIO (POpMY MpeACTaBieHUs HHPOPMAIUN U WIUTIOCTPUPOBATH pEIIaeMble
3aJ]a4M HECJIOXKHBIMU CXEMaMH, AUarpaMMaMH, HHOU rpaduKkoi U MX KOMOMHALIUSAMHU.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

B X0/ie 00CYyXJIeHUsI yueOHOTo MaTepuasa, pe3yjbTaToB Ja00paTOpHbIX pabOT U MPOEKTOB 3a/1aBaTh BOMPOCHI 110
CYLIECTBY OOCYXJaeMONW TE€Mbl U BBICKA3bIBaTh MWJIEH, HALCJICHHbIE Ha pELICHUE 3aJaud M MOJJEeprKaHUe
01arokenaTeaIbHOCTH OOIICHUS;

COIMOCTABIISATh CBOM CYXACHUS C CYKACHHUSAMU JPYIMX YYACTHUKOB JIMAjora, 0OHapy>KMBaTh Pa3IUUUe U CXOJCTBO
MMO3UIIHH;

BBIPAKATh CBOXO TOUYKY 3PEHUS B YCTHBIX U IMCBMEHHBIX TEKCTAaX;

nyOJIMYHO MPEACTaBIATh PE3YJbTaThl BBHIMOJIHEHHOTO (PU3WYECKOTO ONbITa (IKCHEPUMEHTa, HCCIEI0BaHus,
IIPOEKTA);

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHJMBHIYyaJIbHOW paOOThl IPHU PEIICHHMH KOHKPETHOMN
¢duznyeckoil npoOIeMsbl;

IIPUHUMATh L€ COBMECTHOM JESTEIBHOCTH, OPraHU30BbIBATh ACHCTBUS 110 €€ JOCTHKEHUIO: PACIIPEACIIATH POJIH,
00CYyX/1aTh MPOIIECCHI U PE3YJITATHI COBMECTHOM pabOThl, 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

BBINIOJIHATH CBOIO YacTh pa0bOTHI, IOCTUTAsi KAYECTBEHHOT'O pe3yJjIbTaTa 10 CBOEMY HAIPABICHUIO U KOOPAUHUPYS
CBOM JIEUCTBUS C IPYTMMHU YICHAMHU KOMaHbL;

OLIEHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT MO KPUTEPUSAM, CAMOCTOSTEIBLHO CPOPMYIUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUsAX, TPEOYIOMUX SISl peiieHus] (U3NIeCKuX 3HaHUM;
OPUEHTUPOBATHCSA B PA3JIMYHBIX MOJAX0JIaX MPUHATUS PEUICHUN (MHAUBUIYAIbHOE, IPUHATUE PEIICHUS B TPYIIIIE,
MPUHATHE PELICHUN Tpynmnoin);



CaMOCTOSITENIbHO COCTABJIATH QJITOPUTM pelIeHus (U3MUECKON 3aJaud WM IJIaHa HCCIeIOBaHUSA C y4ETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH MPEJIaraéMble BapUaHThl PEILICHHIA;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTENJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IIpeAJIaraTh IUIaH €€ U3MECHEHUS;

OOBSICHATH IPUYUHBI JOCTHKEHUS (HEIOCTHXKEHUS) Pe3yIbTaTOB JEATEIbHOCTH, 1aBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY;

BHOCHUTb KOPPEKTUBBI B I€ATEIBHOCTD (B TOM YHCJIE B X0/ BBINOJIHEHUS (PU3NUECKOTI0 UCCIIEOBAHUS WU ITPOEKTA)
Ha OCHOBE HOBBIX 00CTOSITENIbCTB, U3MEHUBLINXCS CUTYallM, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;
OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM;

CTaBUThH c€0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIOpa WM JIMCKYCCHUHM Ha HAYYHYIO TEMY, TOHUMAaTh MOTHBBI,
HaMEpPEHMS U JIOTUKY IPYTOro;

pU3HaBaTh CBOE MPaBO Ha OMIMOKY NP PEIICHUH (PU3NYECKUX 3a]a4 WIM B YTBEPKICHUSAX HA HAyYHbIE TEMBI U
TaKo€ JK€ IPaBO IPYyroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHily 00y4yeHust B 7 Kjiacce MpeIMETHbIE PE3YJIbTAThl HA 0A30BOM YPOBHE JAOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD
y 00y4armuxcs YMEHUM:

UCIIOJI30BATh TOHATHUS: (PU3NUYECKHE M XMUMHUYECKHUE SIBIICHUS, HAOJIOJEHUE, HKCIIEPUMEHT, MOJEIb, TUIIOTE3a,
eAUHUIBI (U3MUYECKMX BEIUYHMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHS BellecTBa (TBEPHOE, KHUIIKOE,
ra3oo0pa3Hoe), MEXaHMYeCKOe JBIDKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSMOJIMHEWHOE), TpPaeKTOpHs,
paBHOJICHCTBYIOIIAs cuiia, Ieopmanus (yrnpyras, IacTUYecKas ), HEBECOMOCTb, COOOIIAIOITUECS COCY/IbI;

pasnuyaTh SBiacHUS (Muddy3us, TEIUIOBOS ABUKEHUE YaCTHII BEIIECTBA, PABHOMEPHOE ABMKECHUE, HEPABHOMEPHOE
JIBIDKEHWE, MHEPITUS, B3aUMOICCTBUE TEJ, PABHOBECHE TBEPABIX TEJI C 3aKPEIIEHHON OChIO BpallleHus, Iepeaayda
JaBJICHUST TBEPABIMU TEIAMH, XUIKOCTSIMU W Ta3aMu, aTMoc(hepHOe NnaBiieHHWEe, TUTaBaHUE TeJN, MPEBpPAIICHUS



MEXaHUYECKOM SHEPTHUH ) [10 ONTMCAHUIO X XaPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX TaHHOE
duznyeckoe sBICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DM3MUYECKUX SBICHUN B OKPYXKAlOIIEM MHUpPE, B TOM 4HuCie (U3NUECKUE
ABJICHUA B IIPUPOJE: IPUMEPHI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMU B KMBOW M HEKUBOW IIPUPOJE, NECHUCTBUE
CHWJIbI TPEHUS B IPUPOJIE U TEXHUKE, BIIUSHUE aTMOC(EPHOTO AABJICHUS HA JKUBOW OPraHU3M, IJIaBaHUE PbIO, phluaru
B TEJIE YEJIOBEKA, IPU ITOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4e€OHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GU3NUECKUX SIBICHU;

OIKCHIBaTh M3YYECHHbBIE CBOMCTBA T€J U (PU3UUECKHE SBJICHUS, UCIIONB3YS (PU3MUECKHE BEIUUMHBI (Macca, 00BEM,
IJIOTHOCTH BEILIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHAA CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TElla, CHIIA
TpeHHUsl, JaBjeHHe (TBEPAOrO Tena, KUAKOCTH, ra3a), BhITAJIKMBAIONIAs CUJIa, MEXaHUYeCKas padoTa, MOIIHOCTb,
IJIEYO CUJIbI, MOMEHT CHJIbI, KOA()(DHUIIMEHT MOJIE3HOTO JAEUCTBUS MEXAHU3MOB, KHHETUYECKAs] U MOTEHIMATbHAs
SHEPIrHUs), IPU ONMHUCAHUU NMPABUIILHO TPAKTOBATH (PU3UUECKUIN CMBICI UCIIOIb3YEMBIX BEIMYMH, UX 0003HAUECHUS U
€IMHULBI (U3UYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEJIUUUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJIECHUS M MPOLIECCHI, MCIOJb3ysl MPAaBUIIA CIOXKEHUS CUJ (BIOJb
OJIHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumezna, IpaBUJIO paBHOBECHUS pbryara (0J0Ka), «30J10TO€e
NPaBUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXAHMYECKOW SHEPIHH, MPU 3TOM JaBaTh CIOBECHYIO (hOPMYIHUPOBKY
3aKOHA U 3aIIMChIBATh €I0 MaTEMATUYECKOE BBIPAKEHNUE;

OOBSCHATh (U3NYECKUE SBJICHUS, NPOLECChl U CBOWCTBA TN, B TOM 4YHCIE€ U B KOHTEKCTE CHUTYyallUil
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1—2
JIOTUYECKUX IIIaroB C OMOpod Ha 1—2 HW3y4eHHBIX CBOMCTBA (PU3UYECKHUX SIBICHUU, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiaTth pacu€THbIC 33/1a4u B 1—2 IeHCTBUS, UCIIOJIB3YsI 3aKOHBI U (HOPMYJIbI, CBSA3BIBAIONINE (DU3HMUECKHUE BEINYNHBI:
Ha OCHOBE aHajM3a YCJIOBHS 3aJaud 3alHUChIBaTh KPAaTKOE YCIOBHUE, MOJCTABIATH (PU3NUYECKHE BEIMYMHBI B
(bopMyIIbl M TPOBOJIUTH PACYETHI, HAXOJUTH CIIPABOYHbBIE TaHHbIE, HEOOXOAUMBIE JJIs PEIleHUs 3a]a4, OLICHUBATh
PeaTMCTUYHOCTD MOJTYYeHHOU (PU3HYECKON BETUUYUHBI;



pacrmo3HaBaTh MPOOIEMBbI, KOTOPHIC MOYKHO PEIIUTH MPH MTOMOITH (HU3NIECKUX METOAO0B, B OITUCAHNUN UCCIICOBAHUS
BBIJICTISITh MIPOBEPSIEMOE MPEAINONIOKEHUE (TUIIOTE3Y), pa3inudaTh U UHTEPHPETUPOBATH MOJYYCHHBIN pe3yJbTar,
HaXOJUTh OIMMOKHU B XOJI€ OIbITA, JeaTh BEIBOJIBI O €0 pe3yJibTaTaM;

MPOBOJUTH ONBITHl 1O HAOMIOJIEHUIO (DU3MYECKUX SIBICHUW WM (PU3NYECKHX CBOMCTB Tel: (hopmyaupoBaTh
pOBEpsSEeMbIe MPEIONIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOT0 000pYI0BaHUs, 3alIUChIBATh X0/ OMbITa
1 (OPMYIUPOBATH BHIBOIBI,

BBITIOJTHATh TMPSIMBIE HW3MEPEHUS PACCTOSIHUSA, BPEMEHHM, MacChl Tella, O0bEMa, CUJIbI U TEMIEPATyphl C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMKCHIBATH MOKAa3aHUSA MPUOOPOB C YUETOM 3aJaHHOU
a0COJIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DPM3MYECKOW BEIMYUHBI OT JIPYro¥l ¢ MCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUN (3aBUCUMOCTH MYTH PABHOMEPHO JBIKYIIETOCS Tejia OT BPEMEHU ABWKCHHS Tejla, CUJIbI TPEHUS
CKOJIbXKEHUSI OT Beca TeJla, KauecTBa 0OpadOTKU MOBEPXHOCTEN TEI U HE3aBUCUMOCTHU CHUJIbI TPEHUS OT IUIOLIAIN
CONPUKOCHOBEHUS TE€J, CUJIBI YIOPYTOCTH OT Y/UIMHEHHS TMPYKUHBI, BBITAIKUBAIOIICH CHJIBI OT 00BbEMa
MOTPYKEHHON YacTH TeJla U OT IUIOTHOCTH KHUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Teja, OT TIIyOWHbI, Ha
KOTOPYIO MOTPYKEHO TeNO, YCIOBHUM IJIaBaHUSI TeJ, YCJIOBHI paBHOBECHs pbluara U OJIOKOB), y4acTBOBAaTh B
MJIAHUPOBAHUM Y4E€OHOTO UCCIICIOBaHUS, COOMPATh YCTAHOBKY UM BBITIOJIHITH U3MEPEHUS, CIICIYs MPEII0KEHHOMY
1J1aHy, PUKCUPOBATh pe3yJIbTAThl MOTYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEJTMYUH B BUJIC MTPEIOKEHHBIX TaOJIUIL
U TpaduKOB, 1eTaTh BEIBOBI IO pe3yJIbTaTaM UCCIIeI0BaHNUS,

MPOBOJIUTH KOCBEHHBIC U3MEPEHUST (PU3NUECKUX BETUYHH (TUIOTHOCTH BEIIECTBA KUAKOCTH U TBEPAOTO Tela, CUjia
TPEHUSI CKOJIbKECHHUS, TABJICHUE BO3/yXa, BEITAJIKUBAIOIIIAS CUJIA, ICUCTBYIOIIAsI HA IOTPYKEHHOE B )KUJIKOCTh TEJIO,
KO2(PULIMEHT MOJIE3HOTO IEUCTBUSI TPOCTHIX MEXAHU3MOB), CJIETYS MPETI0KEHHON MHCTPYKIIMU: TIPU BHITIOJHEHUH
U3MEPEHUI COOMPATh IKCTIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUYUCIISTH 3HAYEHNE NCKOMOM BETTUYHHBL;

COOJTI0IaTh TIPaBUJIa TEXHUKH 0€30MaCHOCTH TpH paboTe ¢ 1ab0paTopHbIM 000PYI0BAHHUEM;

yKa3bIBaTh TPHUHIUIBI JACUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, IUHAMOMETD,
COOOIIAOIIMECS COCY IbI, OAPOMETP, phIUar, MOJABMKHBIN U HETTOJABWKHBINA OJI0K, HAKJIIOHHAS TUIOCKOCTh;
XapaKTepru30BaTh MIPUHIIUIIBI IEUCTBUS U3YUEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM Ha MX OMTUCAHUS
(B TOM u4mcie: MNOJAUIMIHUKYA, YCTPOMCTBO BOJOINPOBOAA, TUIPABIUYECKUN MPECC, MAHOMETP, BBICOTOMED,



MOPIITHEBOU HACOC, ApEOMET ), UCTIOJIb3YS 3HAHHS O CBOMCTBaX (M3MUECKUX SBJICHUHN U HEOOXO0IUMBbIE (Pr3nYecKre
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOIUTH MPUMEPHI (HAXOAUTHh HH(POPMALIMIO O IPUMEPAX) MPAKTUYECKOTO HCTIONb30BaHUS (PU3NUECKUX 3HAHUIM
B TIOBCETHEBHOW KHM3HU JUIsi oOecredeHHsi OE30MacHOCTH TpH OOpalleHWH ¢ TpUOOpaMu U TEXHUICCKUMHU
YCTPOMCTBAMH, COXPAHECHHUS 3I0POBbs U COOTIOICHUS HOPM SKOJIOTHYECKOTO TOBEJICHHUS B OKPY KaIOIIEeH cpejie;
OCYILIECTBIATh OTOOP UCTOYHUKOB HH(popmaru B UHTEpHETE B COOTBETCTBUH C 3a/IaHHBIM ITOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOIMXCS 3HAHUM M MyTEM CPAaBHEHUS PA3TUYHBIX MCTOYHUKOB BBIACIATH MHPOPMAIUIO, KOTOpas
SIBJIIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBINOJIHEHUH YUEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JTUTEPATypy (PU3NYECKOTO COJIEpIKaHus,
CIpaBOYHbIE MaTepuaibl, pecypchl ceth MHTepHeT, BiaaeTh MNpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKUE MUCHMEHHBIE U YCTHBIE COOOILICHHUS Ha OCHOBE 2—3 MCTOYHHKOB MHGPOpMAIIUU
(Gu3NYECKOro coaepKaHMsl, B TOM 4YHCIIE MyOJUYHO JeJaTh KpaTKUE COOOILEHHUS O pe3ysbTaTax MPOEKTOB HIIU
y4eOHBIX HCCIENOBAaHUM, IPU ATOM IPaMOTHO MCIOJB30BaTh M3yYEHHBIM NMOHATUHHBIM anmapar Kypca (pusukwy,
COIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

IIPU BBITIOJIHEHUU yUEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeaessaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33/1a4aMHU, CJICIUTH 32 BBIMOJHEHUEM TJIaHa IEHCTBUI, aIeKBATHO OLIEHUBATh COOCTBEHHBIHN BKIIa]]
B JCSITENILHOCTh IPYIIIbI, BEICTpPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOIEHCTBUE, YUUTHIBAs MHEHUE OKPYKaIOLIUX.

K koHIly 00ydyenus B 8 kjiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpa)kaTh c(hOPMUPOBAHHOCTh
y 00y4aromuxcs YMEHUM:

WCMOJIb30BaTh TMOHATHUS: Macca M pa3MeEpbl MOJIEKYJ, TEIUIOBOE [IBMKEHUE aTOMOB M MOJIEKYJ, arperaTHbIC
COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE W amMOp(dHBIE Tela, HACHIIEHHBIM M HEHACHIIIEHHBIN Tap, BJIaKHOCTh
BO31yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrUsi, TEIUIOBOM JBUTaTEllb, 3JIEMEHTAPHBIA JJIEKTPUYECKUM 3apsi,
AIEKTPUYECKOE MOJIE, IPOBOAHUKHU U TUDJICKTPUKH, IIOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;

pasznuyaTh SIBJICHUs (TEIJIOBOE pacCUIMPEHHE M CKaTue, Terulonepenayda, TEMJOBOE€ pPaBHOBECHE, CMAuMBaHUE,
KalWUISIpDHBIC SIBJICHUS, HMCHApeHue, KOHJEHCAIMs, IUIaBJICHUE, KpUCTauIM3anus (OTBEp/eBaHUE), KHUIICHHE,
Terionepeaaya (TemIONPOBOAHOCTh, KOHBEKIHUS, WU3IYYEHHE), AJIEKTpU3alus TeJl, B3aUMOACHCTBHE 3apsoB,



JIEVCTBHUS SIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3AMMOJICMICTBUE MATHUTOB, JICUCTBUE MATHUTHOTO MOJISI HA
MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHASI MHAYKIIUS ) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacno3HaBaTh MPOSIBICHUE HU3YUYEHHBIX (DU3UYECKUX SBJICHUA B OKPYXKAIOIIEM MHpE, B TOM uuciie PU3NUECKHE
SBJICHUS B IPUPOJE: MOBEPXHOCTHOE HATSHKCHUE U KANWJUIAPHBIC SBJICHUS B IIPUPOAEC, KPUCTAUIbl B IIPUPOJE,
uznyyenue CoinHia, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE pOCHl, TyMaHa, WHeEs, CHera,
AJIEKTPUUECKUE SBICHUS B aTMocdepe, dJIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE IOJie 3eMiH, Jpeid
MOJIKOCOB, POJIb MATHUTHOTO TOJS JIJISl )KU3HU Ha 3eMJIE, MTOJISIPHOE CUSIHHE, TIPU ATOM MEPEBOJIUTH MPAKTHUECKYIO
3a/1a4y B y4e€OHYI0, BBIJICTISITh CYIIECTBEHHbIC CBOMCTBA (ITPU3HAKK) (PU3NYECKUX SBIICHUN;

ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TeJ U (PU3UUECKUE SBICHUS, UCIOJB3Yys (PU3NUYECKUe BEIMYUHBI (TEMIlepaTypa,
BHYTPEHHSSI DHEPIUs, KOJIUYECTBO TEIUIOTHI, YAEIbHAA TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAS TEIUIOTA IUIABJICHUS,
yJelibHas TEIJIoTa MapooOpa3zoBaHus, yAelIbHas TEIIOTa CTOPAHUS TOIUIMBA, KO3(PPULIUEHT MOJIE3HOTO JEHCTBHS
TEIUIOBOM MAalIVHbI, OTHOCUTEJIbHAS BIJIAXXHOCTh BO3JYXa, JJIEKTPUUYECKUM 3aps], CUJIa TOKA, DJIEKTPUYECKOE
HaIpsHKEHUE, COIMPOTHUBIICHUE TMPOBOJHUKA, YJEIHHOE CONPOTHBIIEHHWE BEIIECTBAa, paboOTa U MOIIHOCTh
AIEKTPUUYECKOTO TOKA), MPU OMHCAHWU MPABUIBLHO TPAKTOBATh (DPU3UYECKHUI CMBICT MCIOJIb3YEMbIX BEIUYHH,
0003HaYeHUsI W €AUHUIBI (PUBMYECKUX BEIUYUH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JTAaHHYIO (PU3HYECKYIO
BEJIMUMHY C APYTUMHU BEJIMUMHAMU, CTPOUTH TpaPUKHU U3YYEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBIEHUS M TPOIECCHI, HCIOJb3YsS OCHOBHBIE TMOJIOXKEHUS
MOJIEKYISIPHO-KUHETHUYECKON TEOPUHM CTPOEHUS BEIIECTBA, MPUHIUI CYNEPHO3ULMU TOJe (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa aiis yyacTka uenu, 3akoH Jxoyns—JleHna, 3aKkoH coxpaHeHuUs
SHEPI'UH, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aITUCHIBATh €T0 MaTEMaTHUYECKOE BHIPAKECHHUE;
OOBSACHATh (U3MYECKHUE TPOIECChI M CBOWCTBA TN, B TOM UYHCIE W B KOHTEKCTE CHUTyalui
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUIMHHOCIEACTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE U3 1-2
JIOTUYECKUX IAaroB C OMOpOW Ha 1—2 HW3y4eHHBIX CBONCTBA (PU3MUYECKHUX SIBICHHM, (PU3MUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

pelaTth pacu€THbBIC 3a]1a4u B 2—3 IEUCTBUS, UCII0JIb3Ys 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIONINE (PU3UUECKHUE BETNYNHBI:
Ha OCHOBE aHAJIN3a YCJIOBHUS 3aJaYU 3alMChIBATh KPATKOE YCIIOBUE, BBIABIATH HENOCTATOK JAHHBIX JUIS PELICHUS



3aJa4M, BBIOMpATh 3aKOHBI U (OPMYJIBI, HEOOXOAUMBIC ISl €€ pelieHHs, TPOBOAUTh PACUEThl U CPABHUBATDH
MOJTy4YEeHHOE 3HaUCHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JTaHHBIMH;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIM (PU3MUYECKUX METOJOB, MCIOJB3YS ONUCAHUE
UCCIIEIOBaHMsI, BBIACNATH IPOBEPSIEMOE IPEAINOJIOKEHNE, OLIEHUBATh MPABUIBHOCTb MOpSIKAa MPOBEIACHMUS
UCCIIEJOBAHMsI, IENATh BBIBOJIBI;

MIPOBOJIUTD OMBITHI 110 HAOIIOACHUIO (PU3UUYECKUX SIBICHUN WIH (GU3UUECKUX CBOUCTB TeJN (KAMUJUISIPHBIC SBIICHUS,
3aBHCHMOCTb JIaBJICHUS BO3yXa OT €ro 00bhEMa, TeMIIEpaTyphl, CKOPOCTH MPOLIECCa OCTHIBAHMS U HarPEeBaHUS MIPH
U3JYyYEHUH OT LBETA M3JTydarolei (MOrJomaronieii) NTOBEpXHOCTH, CKOPOCTh UCIIAPEHMs BOJIbI OT TEMIEPATyphl
KUJAKOCTH M IUIOWAAX €€ TOBEPXHOCTH, JJIEKTpU3ALUA Tl M B3aUMOJEHUCTBUE DSJEKTPUUYECKHUX 3apsiioB,
B3aMMOJICHCTBHE TOCTOSIHHBIX MAarHUTOB, BU3yalM3al[Msl MAarHUTHBIX MOJE€H MOCTOSHHBIX MAarHUTOB, JAEHCTBUS
MarHUTHOTO TOJIA Ha TIPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOIBUTATEINS TTOCTOSITHHOTO
TOKa): (hopMynHpoBaTh MPOBEPSEMbIE MPEIIOIOKEHNS, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO 000pyI0BaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

BBINOJIHATH MPSAMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTENIbHOM BIaKHOCTH BO3/lyXa, CHJIbl TOKA, HAMPSIKEHUS C
UCTIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U TATYMKOB (PU3NIECKUX BEITMUMH, CPABHUBATH PE3YJIbTAThl H3MEPEHUH C
y4€TOM 3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

IPOBONTH MCCIIEJIOBAHME 3aBHCUMOCTH OJHOHN (PU3MYECKOW BENIUYUHBI OT APYTOM C MCIONIH30BAHUEM MPSIMBIX
U3MEpPEHUI (3aBHCUMOCTH COIPOTUBJICHHS NMPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJM TIONEPEYHOTO0 CEYEHUs U
yI€IBHOTO CONMPOTUBIICHHS BEIIECTBA NMPOBOJHUKA, CHJIBI TOKA, MIYILIErO Yepe3 MPOBOJHUK, OT HAIPSKEHUS Ha
POBOJHHUKE, MCCIIEOBAHUE MOCIENIOBATEIbHOIO U MapalljieIbHOTO COEAMHEHUH MPOBOJHUKOB): IMJIAHUPOBATH
UCCIIEIOBaHNE, COOMpaTh YCTAHOBKY W BBHITIOJHITH M3MEPEHHS, CIEAys MPEAIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3yIbTaThl MOJTYYEHHOM 3aBUCUMOCTH B BUJI€ TAOJIUI] U T'pa()MKOB, IEJI1aTh BHIBOIBI IO PE3yJIbTaTaM UCCIIeI0BaHUS;
IPOBOAUTH KOCBEHHbIE M3MEpeHUs (PU3MUECKUX BeIMUYUH (yIeNbHasl TEIJIOEMKOCTh BEIIECTBA, COMPOTHBIICHUE
OpOBOJIHMKA, paboTa W  MOIIHOCTh DJEKTPUYECKOrO0 TOKAa): IUIAHUPOBAaThb HM3MEPEHHUs, CcoOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIYS MPEAT0KEHHOW NHCTPYKIIUU, U BBIYUCIIATH 3HAYCHUE BETNINHBI;
coOJII01aTh MIPaBUiIa TEXHUKHU 0€30MaCHOCTH NIpH padboTe ¢ 1abopaTOpHbIM 000PYI0BAHHUEM;



XapaKTEepU30BaTh IPUHLIMIIBI JEHCTBHS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB € OMOPOU HAa UX OITUCAHUS
(B TOM 4Hcne: cucTeMa OTOIUIEHUS JOMOB, TMTPOMETpP, MapoBas TypOHWHA, aMIEpMETP, BOJBTMETP, CUETUMK
AIIEKTPUYECKON JHEPrHH, 3IIEKTPOOCBETUTENbHbIE MPHOOpPHI, HarpeBaTelbHBIE 3JICKTPONPHOOPHI (MIPUMEpPHI),
JIIEKTPUYECKUE MPETOXPAHUTENH, HNEKTPOMArHUT, IEKTPOABUraTENb MOCTOSSHHOIO TOKA), UCIIOJIb3Ysl 3HAHUS O
CBOMCTBAX (PU3NYECKUX SBJICHUN U HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPONCTBA M H3MEPUTENbHBIE MPHOOPHI MO CXeMaM M CXEMaTHYHBIM
pUCyHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETpP, TMTPOMETP, ABUTATENIb BHYTPEHHEIO CrOpaHUs,
DJIEKTPOCKOII, PEOCTAT), COCTABIISITH CXEMBI JJIEKTPUUYECKUX ILENEH C IOCIECA0BAaTEIbHBIM M NapaJUIeIbHBIM
COEIMHEHHEM 3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AIEKTPUUECKUX LIETIEH;

IPUBOJIUTH IPUMEpPHI (HAXOAUTh UH(POPMALIMIO O IPUMEPAX) MPAKTUYECKOTO UCIOIb30BaHUS (PU3NYECKUX 3HAHUM
B TOBCEAHEBHOM >KM3HM ISl oOecrieueHHs Oe30MacHOCTH NpH OOpalleHuu C MpUOOpaMu M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOITIOJEHUSI HOPM SKOJIOTUYECKOTO MTOBEJAEHUS B OKPY KAIOILIEH CPEJIE;
OCYILECTBIATh MOUCK MH(pOpManuu (pusndeckoro cogepxanus B VHTepHeTe, Ha OCHOBE UMEIOIIMXCS 3HAHUN U
yTEM CpaBHEHUS JOMOJIHUTEIbHBIX ICTOYHUKOB BBIIEIATH MHPOPMALUIO, KOTOpAs SBJSETCS IPOTUBOPEUNBON UITU
MOKET ObITh HEIOCTOBEPHOM;

MCITIOJIB30BaTh MPHU BBIMOJTHEHUH Y4€OHBIX 3aJaHUI HAYYHO-TIONMYJIAPHYIO JIUTEPATypy (PU3UUECKOTO COAECpKaHNUs,
CIOpaBOYHbIE MaTepuaibl, pecypcbl ceTu VHTepHeT, BiaxeTb NpuéMaMyU KOHCHEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIE COOOIICHMs, 00001as nHPOpMaIi0 U3 HECKOIbKUX
MCTOYHHUKOB (DU3UUECKOT0 COJEpkKaHUs, B TOM 4YHUCJIE MyOJIMYHO MPEACTABISATH PE3yJbTAaThl MPOEKTHOW WU
MCCIIE0BATENbCKON AEATEIBHOCTH, IIPA 3TOM I'PaMOTHO MCITOJIb30BATh U3YYEHHBIN MMOHATUMHBIN aIapar Kypca
(Gu3MKH, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAIlUEH;

IpU BBIOJHEHUN YYEOHBIX MPOEKTOB M HCCIIEAOBAaHUM (PU3MUECKUX IMPOLECCOB pacHpelesTh 005S3aHHOCTH B
IpyIIe B COOTBETCTBHMM C TIOCTABJICHHBIMU 33aJadyaMH, CJIEAUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, IPOSBIISASI TOTOBHOCTH pa3periaTh KOHQIUKTHI.



K koHIly 00y4yeHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH
y 00y4arommxcs yMEHUM:

UCIIOJIB30BaTh MOHATHS: CUCTEMa OTCUETa, MaTepualabHasl TOUKa, TPACKTOPHUS, OTHOCUTEILHOCTh MEXAHUYECKOTO
IBIOKEeHUS, Aedopmanus (yrnpyras, miacTudeckas), TpeHHe, IEHTPOCTPEMUTEILHOE YCKOPEHHEe, HEBECOMOCTh U
neperpy3Ku, IEHTP THKECTH, aOCOIIOTHO TBEPOE TEJI0, IIEHTP THKECTH TBEPIOTO TElla, pABHOBECHUE, MEXaHUYECKHE
KOJIcOaHWSs 1 BOJIHBI, 3BYK, MH(PPA3BYK U YJIBTPA3BYK, JICKTPOMArHUTHBIE BOJHBI, IIIKAIa 3JICKTPOMArHUTHBIX BOJTH,
CBET, OJM30PYKOCTh U TaTbHO30PKOCTh, CIIEKTPhI MCITYCKAHUSI U TIOTJIOMIEHUS, alb(a, OeTa- U raMmmMa-u3IydeHus,
M30TOIIbI, sIACpHAS SHEPTETHKA;

pa3nmuyarh sBJIEHUS (PaBHOMEPHOEC W HEPAaBHOMEPHOE IMPSMOJMHEHMHOE JIBIDKCHHE, PaBHOYCKOPEHHOE
PSIMOJIMHEHHOE JBHMKEHHUE, CBOOOHOE TAJIeHHE TEJ, PABHOMEPHOE JIBH)KCHHUE 10 OKPYKHOCTH, B3aUMOJICHCTBHE
TeJ, pEaKTUBHOE JIBUKEHHUE, KojebaTeabHOe JABMKECHHUE (3aTyXarollue U BBIHYXKJICHHBbIC KOJieOaHUs), pE30HAHC,
BOJIHOBOE JIBIDKEHUE, OTpaKE€HUE 3BYKa, MPSMOJUHEMHOE PACIPOCTPAHEHUE, OTPAKEHUE U MPETOMIICHUE CBETA,
MOJTHOE€ BHYTPEHHEE OTPAKCHHUE CBETA, Pa3JIOKEHHE OEJIOr0 CBETa B CIIEKTP M CJIOXKEHHE CIEKTPaJIbHBIX I[BETOB,
JMCTIEPCUsI CBETA, C€CTECTBEHHAs PaJMOAKTHBHOCTh, BO3HUKHOBCHHE JIMHEMYATOrO0 CHEKTpa H3IIYYCHHUS) IIO
OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (DU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHUE M3YUYCHHBIX (PM3UYECKHUX SIBJICHUM B OKpyXkaroliemM Mupe (B ToM uuciie Guandeckue
SBJICHUS B IPUPO/IC: MPWINBKI U OTJIMBBI, ABMKEeHUE TUIaHET COJIHEUHON CUCTEMBI, PEAaKTUBHOE ABMYKEHUE KUBBIX
OPTraHU3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3€MJICTPSACEHUE, CEHCMUYECKUE BOJIHBI, IlyHAMHM, 9XO0, I[BE€Ta Tell,
ONTHYCCKHUE SBICHUS B MPUPOJIE, OMOJIOTHYECKOE ASHCTBUE BUIUMOIO, YIBTPA(pHOICTOBOTO M PEHTTEHOBCKOIO
U3JIyYEHUN, €CTECTBEHHBIM PAJMOAKTUBHBIN (DOH, KOCMUYECKHE JTy4H, PAJUOAKTUBHOE HU3IYyUYCHHE MPUPOIHBIX
MUHEPAJIOB, EUCTBUE PAAUOAKTUBHBIX U3TyUYCHHUN HA OpraHu3M 4YeJI0BeKa), MPU 3TOM MEPEBOJAUTH MTPAKTUUECKYIO
3a/1auy B Y4eOHYI0, BBIJICIISTH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (DU3UIECKUX SIBJICHUI;

OMKCHIBATh M3YYCHHBIC CBOWCTBA TN W (PU3MUECKHUE SBJICHUS, WCTIONB3Ys (PU3NUECKHE BEIMYHMHBI (CPEIHSIS U
MTHOBEHHAsi CKOPOCTb T€Jla PU HEPABHOMEPHOM JBUKEHUH, YCKOPEHUE, NTIEPEMEILICHHE, TYTh, YII0Basi CKOPOCTbh,
cujia TPEeHUs, CUjla YIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOTHOTO Ma/ICHHs, BEC Tejla, UMITYJIbC TeJla, UMITYJIbC
CHUJIbI, MEXaHU4YecKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTUSI TeJa, TOJAHATOTO HaJ MOBEPXHOCTHIO 3€MJIH,
MOTEHIUAJIbHASL SHEPTUs CKATOM MPYKUHBI, KNHETUYECKAsl SHEPrus, MOJIHAsI MEXaHUYECKasi SHEPIusi, MepUoJ



4acToTa KOJeOaHUH, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTEb MPEIOMIICHUS
Cpelbl), IPU OMUCAHUHM TPABHIBHO TPAKTOBATh (DPU3MUECKHUI CMBICT HCIOIb3yEMbIX BEIMYUH, 0003HAUYCHUS H
eIUHULBI (U3UYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIUE JAaHHYIO (PU3UYECKYIO BEJTMUUHY C IPYTHMH
BEJIMYMHAMU, CTPOUTH I'papUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3NUECKUE ABJICHUS U IPOLECCHI, UCTOIb3YsI 3aKOH COXPAHEHUS SHEPTUH, 3aKOH
BCEMHPHOT'O TATOTEHUS, MPUHUMUI CYNEPHO3UIUN CUJI, TPUHIMI OTHOCUTENbHOCTH ['anunes, 3akoHbl HploTOHA,
3aKOH COXPAHEHUs HMMIIYJbCa, 3aKOHBl OTPAXKEHUS M NPEIOMJICHHS CBETA, 3aKOHBI COXpPAaHEHHUs 3aps0BOr0 U
MacCOBOI'0 YHCEJ IPU AAEPHBIX PEAKIHIX, IPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMChIBATh €T0
MaTEMaTU4YECKOE BbIPAKECHHUE;

OOBSCHATH (U3NYECKHE TMPOLEcChl M CBOWMCTBAa TeJl, B TOM 4YHMCI€ W B KOHTEKCTE CHUTYyallUi
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIBIATh IPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHUE U3 2—3
JIOTUYECKUX IIAroB C OMOpPOM Ha 2—3 HM3yYEHHBIX CBOMCTBAa (PU3NYECKHUX SIBICHHM, (PU3HMUECKUMX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

pematy pacu€rHble 3a7auu (ONUparoIIMecs Ha CUCTeMYy M3 2—3 ypaBHEHHM), MCIOJb3Yys 3aKOHBI U (OPMYJIBL,
CBs3bIBAIOLIME (DU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHaIM3a YCIOBHS 3aJlayd 3alKiChiBaThb KpPAaTKOE YCJIOBHE,
BBISIBJISITh HEJOCTAIOIIME WIIM U30BITOUHBIE TAHHBIE, BEIOMPATh 3aKOHBI U POPMYJIIbI, HEOOXOIUMBIE ISl PELICHNUS,
MPOBOJUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTD MOJTYYEHHOr0 3HaYeHUs (PU3NUECKOUN BEIIMUUHBI;
pacrno3HaBaTh NMPOOJIEMbl, KOTOPbIE MOXHO PELINTh NpPU MOMOIIM (PU3MUYECKHX METOJO0B, MCIOJIB3YSl ONHUCAHUE
VICCJIEIOBAHMSI, BBLIEIATH IPOBEPSEMOE IPEANOJI0KEHUE, OLEHUBATh IPAaBWIBHOCTh MOPSAAKAa MPOBEICHUS
UCCJIEI0BAHMUS, JIEJaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOAEHHUI U OIBITOB;

MPOBOJUTH OMNBITHI MO HAOMIOACHHUIO (DU3UUYECKUX SIBICHUU WU (PU3UYECKUX CBOMCTB Tel (M3y4E€HHE BTOPOTO
3akoHa HploTOHa, 3aKOHA COXpaHEHUsS! PHEPIUH, 3aBUCHUMOCTh NEpHUOAA KOJEOAHUN MPYKUHHOIO MasTHUKA OT
Macchl Tpy3a M KECTKOCTU MPYKUHBI M HE3aBUCHUMOCTh OT aMIUIUTYJbl MaJbIX KOJIOaHWM, MPSIMOIMHEHHOE
pacnpocTpaHeHHEe CBETa, pa3joxKeHHe OeJIOT0 CBETa B CIIEKTP, U3YUEHHE CBOMCTB M300paXKeHUs B IUIOCKOM 3epKalie
U CBOWCTB M300pakeHHUs MpeaMera B coOuparolled JMH3e, HAOMI0/IeHUEe CIUIOMIHBIX U JIMHEHYaThlX CHEKTPOB
U3ITyYEHHUs ): CAMOCTOATENIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOIO HAOOpa 000py10BaHMUs, ONKUCHIBATH X0/ ONbITa
U €T0 pe3yNbTaThl, ((OPMYIUPOBATH BHIBOBL;



IPOBOAUTH MPU HEOOXOTUMOCTH CEPUIO MPSIMBIX U3MEPEHUI, OIIpeIesis CpeHee 3HAaUCHHE U3MEPSIEMON BETMUHUHBI
(poxycHOE paccTossHME COOHMparomiel JMH3bI), 000CHOBBIBATH BBIOOP croco0a u3MepeHus (M3MEPUTEITHLHOTO
npudopa);

NPOBOJNUTH WCCIICIOBAHWE 3aBHUCHMOCTEH (PH3MYECKHX BEIMYMH C HCIOJIB30BaHUEM TIPSMBIX HM3MEpPEHUH
(3aBUCUMOCTD ITyTH OT BPEMEHH TPU PABHOYCKOPEHHOM JIBHKEHHUH 0€3 Ha4aJIbHOW CKOPOCTH, Meproia KoJIeOaHi
MaTEeMaTHYeCKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPaKEHHUs CBETa OT yria MaJeHHs U yria
OpeOMJICHUSI OT yIjla TMajeHus): IUIAHUPOBaTh MCCIEAOBaHUE, CaMOCTOSITENIbHO COOUpPATh YCTaHOBKY,
(bUKCUpPOBATH PE3yIbTAThI MOTYYECHHON 3aBUCUMOCTU (PU3NYECKUX BETUYUH B BUJE TaOuUIl U rpaduKoB, 1e1aTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICI0BAHMUS;

IPOBOJUTh KOCBEHHbIE H3MEpPEHUS (U3MUECKUX BEIUMYMH (CpPEelHss CKOpOCTb M YCKOpPEHHE Tejla IpHu
PaBHOYCKOPEHHOM JBWXEHHH, YCKOPEHHE CBOOOJHOTO MaJeHHs, KECTKOCTh MPYKUHBI, KOIPPHUIMEHT TpeHUs
CKOJIb)KEHUSI, MeXaHN4ecKasi paboTa ¥ MOIIIHOCTh, YaCTOTa M MEPHO/] KOJICOaHH MaTeMaTHIECKOTO U MPY>KUHHOTO
MasTHUKOB, ONITHYECKasi CUJia COOMpAIONICH JTMH3bI, PaIMOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHUS, COOUPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIMOJHSATH M3MEPEHUs, CIeAysd NPENJIOKEeHHOW HHCTPYKIUU, BBIYUCISATH
3Ha4YCHHE BEJIMYMHBI  aHAJTM3UPOBATh MOMyUYEHHBIC PE3yIbTaThl C YIETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUIA;
coOJII01aTh MTPpaBUiIa TEXHUKHU 0€30MacCHOCTH NpH padoTe ¢ 1abopaTopHbIM 000PYI0BAHHUEM;

pasnuyaTh OCHOBHBIE MPHU3HAKM M3YYCHHBIX (PU3UYECKHX MOJEJeH: MaTephalibHas TOUYKa, aOCOJIOTHO TBEPAOE
TEeJI0, TOYCHYHBI UCTOYHUK CBETA, Jy4, TOHKAas JIMH3A, IJIAHETApHAs MOJENIb aTOMa, HYKJIOHHAs MOJIeNTb aTOMHOTO
AIpa;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBHUS N3YYSHHBIX TPUOOPOB M TEXHUUECKHUX YCTPOMCTB C OTIOPOIA Ha UX ONHMCAHUS
(B TOM 4HCIE: COHIOMETP, AATYUKU TOJIOKEHUS, PACCTOSIHHUSI MU YCKOPEHUs, paKeTa, dXOJOT, OYKH, MEPUCKOII,
¢doToanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, TO03UMETpP, Kamepa BunbcoHa), MCHOIB3ys 3HAHUSA O
CBOMCTBax (PM3MUECKUX SBJIICHUN U HEOOXOAUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

WCITOJIb30BATh CXEMBI M CXEeMAaTUYHBIC PUCYHKU U3YYCHHBIX TEXHUUECKUX YCTPONCTB, H3MEPUTEIHHBIX IPUOOPOB U
TEXHOJOTHYECKHUX TMPOILIECCOB MPH PEUICHUH Y4eOHO-TIPAKTHUECKUX 3a]1ad, ONTHYECKHE CXEMBI IS TIOCTPOSHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoieH JIMH3E,



MPUBOIUTH MPUMEPHI (HAXOAUTHh HH(POPMAIIHIO O MPUMEPAX ) MPAKTUYECKOTO UCTIOIB30BaHUS (PU3NUECKUX 3HAHUMI
B TOBCETHEBHOW KHM3HU JUIsi oOecriedeHusi Oe30MacHOCTH TpH OOpalieHud ¢ mpudopaMud M TEXHUYECKUMHU
YCTPONCTBaAMM, COXPAaHEHHMS 3J0POBbsI U COOJIIOJIEHHSI HOPM 3KOJIOIMUYECKOT0 MOBEIEHHS B OKpY-Katollel cpere;
OCYILECTBIATh MOUCK HMHOpManMu (U3MUECKOTO coaepkaHus B VIHTepHETe, caMOCTOSTENBbHO (HOPMYIHUpYs
IIOMCKOBBIM 3allpoC, HAXOAWUTh IYTH ONPEIEICHHUS JTOCTOBEPHOCTH MOJIYYEHHOM HH(POpMaluud Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 33JaHUI HAYYHO-TIOMYJISIPHYIO JTUTEPATypy PU3NYECKOTO COJIEPIKaHus,
CIPABOYHBIE MaTepuasbl, pecypcsl ceTu VHTepHeT, BiaxeTb MNpUEMAMU KOHCIEKTHPOBAaHUSA TEKCTA,
npeobpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE TMCHbMEHHBIE U YCTHBIE COOOLIECHHS HA OCHOBE MH(POPMAIIUU U3 HECKOJIBKUX UCTOUHHUKOB
(U3UYECKOro COAEp)KaHMsl, MyOJIMYHO TMPEACTABIATh pPE3yJbTaTbl MPOECKTHOW WM HCCIEI0BATEIbCKON
JEeSATEIbHOCTH, ITPU 3TOM TPAMOTHO KCIIOIb30BATh U3YUEHHBIN MOHATUIWHBIN anmnapar u3y4aemMoro pasjaeia Gu3suku
U COIIPOBOX/IaTh BBICTYIUIEHHUE MIPE3EHTALMEN ¢ YYETOM OCOOCHHOCTEHN ayAUTOPUU CBEPCTHUKOB.
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N3mepeHune Ppnsmyeckmx 1 .
ubject/28/
BE/INYMH
EI/IOJ'IOI‘I/ISI, XUMUSA (BI)I‘-II/ICJ'IGHI/ISI
TOYHOCTb M NOrpeLHoOCTb
. 1 OOJIBIIIMX W MAJIBIX MAcC BEIECTB,
N3MepPeHUN. N
pacTeHuit)
NabopaTtopHas paboTta No 1 TexHooTHs, OTIPE/ICICHIE IICHBI
bu6mmoreka [IOK
«OnpegeneHve LeHbl nieneHus (BeChl, COCYIbl, MEpHBIC
AeneHna n3mepuTenbHoro 1 1 hilps://m.edso0.u/7 KPYKKH)
416194
npubopa».
®ur3mKa 1 TeEXHUKA. 1
CtpoeHue BelyecTsa. 1
NabopaTtopHas paboTta Ne 2 bubmuoreka [IOK
«OnpeaeneHne pasmepos 1 1 https://m.edsoo.ru/7
MasbIx Ten». 416194
Monekysnbl. BpoyHoBCKOE I'eorpadus, GopmupoBanue
nswskeHne. Anddysna. L https://resh.edu.ru/s 3EMHOI KODBI.
dopmnpoBaHme 3eMHOM ubject/28/
KOpbl.
Bsanmogaerictere MosieKkys. 1
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ArperaTHble COCTOSIHUA bubmmorexa [JOK Pycckwmit si3p1k  (OmpeneneHus
10, BeuwecTtBa. CBOICTBA rasos, 1 https://m.edsoo.ru/7 CJIOBA «COCTOSTHUEY)
XKUAKOCTEN U TBEPAbIX TEN. 416194
KoHTponbHan paboTa Nel
11, «MNepBoOHavanbHble cBeAEHMSA 1 1
O CTPOEHMM BelecTBa»
AHanus K/p. MexaHunyeckoe bu6mmoreka [JOK MareMaTtrka (BEIYHCICHUS
12,  pBuxeHune. CKOpOCTb. 1 https://m.edsoo.ru/7 =~ CKOpOCTH)
EanHMLbI cKopoCTH. 1416194
PacueT nyTn 1 BpemeH#u
13 1
ABUXKEHUA.
ABTOpCKHE 337241
TpynoBoe BocnuTaHue:
14 lpaduK gBuxeHus. Fpadmk 1 https://fg.resh.edu.r =~ ycTaHOBKO# Ha aKTUBHOE y4acTHE
CKopocTU. PelleHune 3agau. u/ B PELLICHUU NIPAKTUYECKUX 3a/1a4
(bu3nYeCcKOil HaNPaBICHHOCTH
15 PelweHue 3asa4 Ha cpegHiolo 1
CKOpPOCTb.
16, Macca Tena. EguHMUbI Macchl. 1 MaremaTuka
17 PelweHue 3a83a4 Ha 1 https://fg.resh.edu.r
B3aMmoaencTeme Ten. u/
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Tema ypoka

N3mepeHune macchl Tena Ha
Becax.

NabopaTtopHana paboTta Ne 3
«M3mepeHne macchl Tena Ha
PbIYaXKHbIX BECaX».

KoanuecTBo yacoB

Bcero

[3XY

KoHTposbHbIe

padoThI

IIpakTu4eckue

padoThI

Jara uzyyenust

o0pa3oBaTesbHbIE

DJIeKTPOHHbIE
pecypcsl

undposbie

https://resh.edu.ru/s
ubject/28/

Mopyas «IIkoabHbIH
YPOK» ((pYyHKUHOHANBHAS
rPaMOTHOCTD,
npodopuenTanus,
MeKIpeIMeTHbIE CBSI3H,
MepONpPHUSATAS
NMPOrpaMMbI BOCIIMTAHHS)

Texnonorns

MnoTHOCTb BewecTsa.

NabopaTtopHas pabota Ne 4.
«OnpepeneHve obbema Tena c
NMOMOLLIO U3MEPUTESIBHOTO
uMAnHApPa».

NabopaTtopHas paboTta Ne 5
«OnpeaeneHne NAOTHOCTH
TBEPAOro Tenax.

bubmuoreka [JOK
https://m.edsoo.ru/7
1416194

23

24

25

NabopaTtopHas paboTta Ne 6
«OnpepeneHne NNOTHOCTH
XKUAKOCTUY.,

PacueT maccbl M obbema Tena
Mo ero N10THOCTU.
PeweHwue 3aga4 no Temam:

MexaHunyeckoe aBuKeHue,
Macca, N1I0THOCTb BeELWECTBA.

https://fg.resh.edu.r
u/

https://resh.edu.ru/s
ubject/28/

DCTETUYECKOE BOCITUTAHUE:
CIIOCOOHOCTBIO K
AMOIMOHAITBHOMY 1
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MoAroToBKa K KOHTPOJIbHOW 3CTETUYECKOMY BOCIIPUATHUIO
pabore. (U3UYECKUX SBJICHUHN U TEI
KoHTponbHana paboTa Ne2
26, «MexaHu4yeckoe ABuKeHue, 1 1
MnoTHOCTb BewecTBar.
27,  AHanus Kk/p. Cuna. 1
fiBneHue tTaroteHma. Cuna
28 1
TAXKECTU.
29, Cwnaynpyroctu. 3akoH lNyka. 1
Bec Tena. EguHuubl cUnbL. Bubnuoreka HOK
30/ CBA3b MeXAay CUI0M TAXKECTH 1 https://m.edsoo.ru/7
M Maccoii Tena. 416194
OunHamomeTp. JlabopaTopHas
31 pabota Ne 7 «[pagynpoBsaHue 1 1 https://resh.edu.ru/s
NPYUHbI N U3MEPEHNE CUN ubject/28/
AVHAMOMETPOMY.
CnoxeHune gByx cun,
o bubnuorexa [JOK
Hanpas/eHHbIX MO OAHOM
32 . 1 https://m.edso0.ru/7
’ 1416194
cun.
33. Cwna TpeHusa. TpeHune noKos. 1
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TpeHue B NpUpoae 1 TEXHUKE. [{eHHOCTH Hay4HOrO NTO3HAHUA:
NabopaTtopHas paboTta Ne 8 IIOHHUMAaHHuE (I)HSHHCCKOIZ HayKH
«McecnepoBaHue 3aBUCMMOCTH httos://resh.edu.ru/ KaK C(hepbl YENOBEIECKOH
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nAoWaam ConpuKocHoBeHUA
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OABNEeHUn».
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35, «M3mepeHune KoadoduumeHTa 1 1
TPEHUA CKONbXKEHUAY.
ABTOpCKHE 337241
«CUAbIn TpynoBoe BocnuTaHue:
" https://fg.resh.edu.r = ycTaHOBKOM Ha aKTUBHOE y4acTHE
36, «PaBHOZelcCTBYIOLLAA CUNY, 1
Pewwenye 3anau u/ B PEIIEHUH MTPAKTUYECKHUX 3a/1a4
(bu3nYeCcKOil HaNPaBICHHOCTH
KoHTponbHan paboTa Ne3
37 1 1
«Buapl cun».
AHanus k/p. JasneHne.
38 EanHunubl gasneHunsa. Cnocobol 1 https://resh.edu.ru/s

YMeHbleHNA N ysennvyeHuna
AaBJ/1eHUA.
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[Hasnenue rasa. Nepepava bu6mmoreka [JOK
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MposBaeHna atmocdpepHoro .
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AasneHua. PeweHune 3a4a4 Ha
aTmocdepHoe JaBneHue.
MaHomeTpbl. MopLHeBoi
44, WMAKOCTHbIN Hacoc 1
MmapaBanyeckuii npecc.
45 PelweHune 3aaay Ha 1 https://fg.resh.edu.r
rMAapaBAMUYEeCcKuin npecc. u/
KoHTponbHana paboTa Ne4
46 1 1
«[lasneHuer.
AHanus k/p. feictene
47 XUAKOCTU M rasa Ha 1 https://resh.edu.ru/s
NOrpy<eHHoe B HUX TeNO. ubject/28/
3aKkoH Apxumepa.
NabopatopHas paboTta Ne 10 [{eHHOCTH Hay4HOrO NTO3HAHUA:
«OnpegeneHune 5 MoOHUMaHue (PU3NIECKON HAYyKH
. bu6anoreka LIOK o
BbITA/IKUBAIOLLEN CUbI, 1 KaK cephl 4enoBeY€eCcKOi
48 . . 1 1 https://m.eds00.ru/7  pegrenprOCTH
elicTBytoLwen Ha
ACVICTEYIOL £416194
NorpysKeHHoe B KUOKOCTb
Teno»
MNnasaHue Ten. Apxumenosa ABTOpCKI/Ie 3aJa4n
https://resh.edu.ru/s
49, cwuna, ycnoBua naaBaHuA Ten. 1 Tpynosoe BocuTaHue:

PeweHune 3apay

ubject/28/

YCTaHOBKOI\/’I Ha aKTUBHOC Yy4aCTUC



https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

KoanvectBo 9acos " =
g £ E
2 = 4 2 3
Z 2 3 -
@ < = o 3 2 g9 E
Ne 2 Z = 2z : S E _E2 _¢8
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B PELLEHUU MPAKTUUECKUX 33124
(M3UYECKON HANPABICHHOCTH
NabopatopHana pabota Ne 11
50, «BblicHeHMe ycnosuii 1 1
naaBaHWe Tena B KUAKOCTUY.
MNnasaHue cynos.
51 1
BosayxonnasaHue.
KoHTponbHan paboTa Ne5
52. «Cwna Apxumega, nnaBaHue 1 1
Ten».
53 AHanus K/p. MexaHuueckas 1
paboTa. EgmMHuubl paboTbl.
MowHocTb. EAnHMLbI
https://resh.edu.ru/s
54, mouwHocTU. 3agaum Ha 1 .
ubject/28/
BbIYMC/IEHMNE MOLLHOCTU.
55 MpocTbie mexaHn3mbl. Pblyar. 1
PaBHOBecKe cu Ha pblyare.
[{eHHOCTH Hay4HOrO NTO3HAHUA:
56 MomeHT cunbl. Pbivarv 8 1 MOHUMaHue QU3MIECKON HAYKU

TexHUKe, 6bITY U NpUpose.

KaK c(hepbl YeII0BEUECKOM
JIeSITEIIbHOCTH
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KoanuecTBo yacoB
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NabopaTtopHas pabota Ne 12
« BblAcHeHMe ycnoBui 1
paBHOBECUSA pblyaray .
Bnoku. «3onotoe npasuao» 1
MeXaHUKMU.
ABTOpCKHE 3a/1a41
TpynoBoe BociuTaHueE:
PaBHOBecKe pbluara, MOMeHT 1 https://fg.resh.edu.r =~ ycTaHoBKO# Ha aKTUBHOE y4acTHE
cunbl. PeweHne 3agau u/ B PELICHUH MPAKTHYECKUX 3a1a4
(bu3nYeCcKoil HarpaBIEHHOCTH
LleHTp TAxecTn Tena. Ycnosuma 1
paBHOBecusA Te.
KoadpdpuumneHT nonesHoro 1
OEeNCTBUS MEXaHU3MOB.
NabopaTtopHas pabota Ne 13
«OnpeaeneHne KNA npu 1 1 https://resh.edu.ru/s

nogveme Tena no HaKNOHHOM
NIOCKOCTU».

ubject/28/
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n/n

63

64

65

Tema ypoka

UTorosasa rogosas
KOHTpOAbHaA paboTa no
¢du3nKe 7 Knacc.

KoanuecTBo yacoB

Bcero
KoHTposbHbIe
padoThI
IIpakTu4eckue

padoThI

Jara uzyyenust

o0pa3oBaTesbHbIE

DJIeKTPOHHbIE
pecypcsl

undposbie

Mopyas «IIkoabHbIH
YPOK» ((pYyHKUHOHANBHAS
rPaMOTHOCTD,
npodopuenTanus,
MeKIpeIMeTHbIE CBSI3H,
MepONpPHUSATAS
NMPOrpaMMbI BOCIIMTAHHS)

3Hepl'l/l‘r'|. NoTeHuwWanbHaa n
KUHEeTn4YeCKaAa sHeprma.

NHamBuayanbHble paboTbl
yyawmxca. MNpespaweHue
OZHOTO BUAA MeXaHN4YeCKoM
3Hepruu B Apyrom.

https://fg.resh.edu.r
u/

66

NHansmayanbHble paboTbl
yyawmxca. Heprua.
MoTeHuunanbHas u
KMHETUYEeCKaAa sHeprma.

bu6mmoreka [JOK
https://m.edsoo.ru/7
416194

IleHHOCTH HAyYHOTO MTO3HAHUSA:
MOHMMaHUe (HU3NUECKON HAYKU
Kak c(hepbl 4eI0BEUECKOM
JIeSITEIIbHOCTH

67

68

NHanBmayanbHble paboThbl
yyauwmxcs. NpespalleHme
0[HOro BUAA MeXaHNYeCKoM
3Hepruu B Apyrou.

NHanBuayansHole paboTbl
yyauwmxca. MNpespatieHne
OAHOrO BMAA MEXaHUYeCKoM
3HEepruun B Apyrou.
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OCHOBHBIE OJIOKEHMIS
MOJICKYJISIPHO-KUHETHUECKOM

bubnunorexa LIOK

1 TEOPUHU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3mep aToOMOB U MOJIEKYII
Monenu TBEPAOTO, )KUIKOTO U
3 F33§06p8.3H011)"i[) COCTOﬂII{[HfI bubmorexa LOK
https://m.edsoo.ru/ff0a540e
BELIECTBA
OOBsicHEeHHE CBOWCTB TBEPIOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSTHUH BEIIeCTBa HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannnueckue u amopgHsbie bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. bubmuoreka [IOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CKaTUE bubmmorexa [JOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpaTypbl
8 CO CKOPOCTBIO TEIUIOBOTO JIBFKCHUS
YaCTHIL
9 Buytpennsis sneprus. CriocoOsl bubmuoteka [IOK
U3MEHEHUS BHYTPEHHEW DHEPruu https://m.edsoo.ru/ff0a5c60
bubnunorexa LIOK
10 Bupst rerionepesau https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepenus "[IpakTudeckoe bubnuotexa [JOK

HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a65c0
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BEIIICCTB U MAaTEPHUAJIOB B IEIISAX
sHeprocoepekeHus"

KonnuectBo Temiorel. Y aenpHas

bu6nmmorexa [IOK

12
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHue TeII0Boro 6agaHca.
13 Temnmoo0MeH U TEMI0BOE bubnnorexa LIOK
https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlaGopaTtopHnas pabota
"UccnenoBanue ABICHUS bubnunoreka LIOK
14
TEIJI000MEHa ITPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U ropsiyeit BobI"
Pacuer konndecTBa TEIIOTHI,
15 HEO0OXOMMOT0 JIJIsI HarpeBaHUs
TeJa ¥ BBIICISIEMOTO UM TIPH
OXJIAKIECHUU
JlaGopaTtopHnast pabota
16 "Omnpenenene yaeabHO bubmorexa HOK
P Y " https://m.edsoo.ru/ff0a6bb0
TEMI0EMKOCTH BEILIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnnorexa [JOK
TEIJIOTa CTOPAHMS https://m.edsoo.ru/ff0a7b5a
[InaBrneHue U OTBEpACBaHHE
18 KPUCTAIIMYECKUX TeJI. Y IenbHas bubnuorexa [JOK
p thde https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIABIIEHUS
JIaGoparopHasg pabora
19 "On E eJ'IIC)HI/Iep €JILHOH TEIIOTHI bubmmorexa TIOK
ped yfl https://m.edsoo.ru/ff0a72fe
[LIABIIEHUS JIbA
20 [TapooOpa3oBaHue U KOHIEHCALIUS. bu6muoreka [JOK

Hcnapenne

https://m.edsoo.ru/ff0a740c
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21

22

Kunenue. Y nenbHas temiora
napooOpa3oBaHus U KOHJCHCAIIUH.
3aBUCHUMOCTB TEMITEPATyPhI
KHUIIEHUS OT aTMOC(EPHOTO
JIaBJICHUS

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIBHOM BJIAXXHOCTHU
BO3/1yXa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a786¢

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BII&YKHOCTH BO3/yXa

24

25

26

[TpuHIUIIBI paOOTHI TEIIJIOBBIX
nsurateneit. [lapoBas TypOuna.
JlBuraTenb BHYTPEHHETO CTOPAHMS
KIIJI renioBoro ABurares.
TenoBrle ABUTATEIN U 3alllUTa
OKPY’KaroIle cpebl

3aKOH COXpaHEHUs U MPEBPALLICHUS
SHEPIHH B TEIUIOBBIX MpOIEccax

bubnuoreka [{OK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TeMe "TennoBble SIBICHUS.
W3MeHeHne arperaTHbIX COCTOSTHUM
BerecTa"”

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a83f2

28

29

KonTponbhas pabota no teme
"TeruioBEle ABIcHNA. I3MeHeHNe
arperaTHbIX COCTOSIHUM BemecTna'

SJ'ICI(TpI/IBaI_[I/ISI TCII. I[Ba poaa
SJICKTPUYCCKUX 3apsa10B

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86ae
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Ypok-uccnenoBaHue

30 "DekTpu3anus TeJd HHAYKIUESH 1
MIpU COMTPUKOCHOBEHUM"
31 BzaumopeiicTBue 3apsyKeHHBIX TEIL. bubnmnoreka HOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.
32 HanpsikeHHOCTh 3JIEKTPUYECKOTO bubnmnoreka HOK
nons. [IpuHIMn cynepno3uuuun https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJEN
Hocurenu snexTpuueckux 3apsioB.
33 OneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOHUKY W TUAIEKTPUKHU. 3aKOH bubnunoreka LIOK
COXpaHEHUsI DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha npUMEHEHUE bubnnorexa [JOK
CBOWCTB AJIEKTPUUECKUX 3apsiA0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKHI TOK, YCIOBHS €TI0
36 cymectBoBanus. MlctouHnkmn bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUECKOTO TOKA
37 JleiicTBHS 2IEKTPUUECKOT0 TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 3JIEKTPUYECKOTO OIS Ha
MIPOBOJIHUKH U TUDJIEKTPUKH"
DNEKTPUYECKUH TOK B METAIUIAX, bu6muoreka [JOK
39
JKUJIKOCTSIX M Tra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruuecKas memb 1 e€

COCTaBHBIC HaCTH



https://m.edsoo.ru/ff0a87e4
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Cuna toka. JlabopatopHas pabora

bubnunorexa LIOK

41 "3MepeHne U peryaiupoBaHue CUIIbI 0.5
" P PeryiHp https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HAMPSKEHUE.

42 BoasTMmerp. JTaboparoprast pabota 05 bubmmoreka [JOK
"M3MepeHue U peryJimpoBaHue ' https://m.edsoo.ru/ff0a9el14
HanpspKkeHus"

ComnpoTuBIEHHE IPOBOJIHUKA.
43 v eibﬁoe CoII OTI/II)BJIGHI/IG bubmorexa LOK
A p https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopaTtopHnas pabota
"3aBUCUMOCTD 3EKTPUUECKOTO
44 COIIPOTHUBJICHHS ITPOBOJHUKA OT €ro 1 bubmorexa LOK
p poBOA https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPEYHOTO
cedeHus u marepuana”
3aBHCHMOCTDb CHJIBI TOKA OT
45 HanpspkeHus. 3akon Oma st bubnmorexa [JOK
p ’ a https://m.edsoo.ru/ff0aa44a
ydacTKa [enu
JlaGoparopHas paboTa
"UccmenoBaHue 3aBUCUMOCTH CHIBI
46 TOKa, UIYIIETO Yepe3 pe3nCTop, OT 1 bubmorexa LOK
> YL pe3p P, https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsHKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COETMHEHUS IPOBOTHUKOB
JlaGopaTtopnas padora "IIpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSKECHUN 1 bu6muoreka [JOK

IIPU [10CJIEJOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

https://m.edsoo.ru/ff0aaa58
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JlabopaTtopHas pabora "I[IpoBepka
npaBuJiIa ISl CHIIBI TOKA TIPH

bubnunorexa LIOK

49
napasuieIbHOM COEIUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pewenne 3a1ad Ha npuMeHeHUe
50 3axoHa OMa 1 pa3IndHOro Bubmorexa HOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHMS TIPOBOTHUKOB
PabGora 1 MomHOCTH
51 DJIEKTPUUYECKOI'0 TOKA. 3aKOH Bubmiorexa OK
p ' https://m.edsoo.ru/ff0ab124
[xoynsg-Jlenna
JlaGopaTtopHnas pabota
52 "Onpenenenne padOThl U MOITHOCTH Bubmrorexa IIOK
P P " https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DIIEKTPUYECKHE IICTTH U
53 MOTPEOUTEITN IIICKTPUISCKON bubnnoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe
0 TeMe "DIEeKTPUUECKHE 3apsIIbl.
54 3apsoKeHHBIE TCJI'I)a 1 UX ’ bubmiorexa LOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoOAeHCcTBHA. [10CTOSTHHBINI
ANEKTPUIECKUIN TOK"
KonTponbHas pabota mo Teme
"DNeKTpUUECKUE 3apsabl.
55 3a ;DKeII){HLIe Tela I/IpI/IX bubmorexa LIOK
p . . https://m.edsoo.ru/ff0abea8
B3auMOAeHCTBHA. [10CTOSIHHBINI
AIIEKTPUYECKUM TOK"
56 ITocTossHHBIE MATHUTHI, HX

B3aUMOCHCTBHUE
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57

VYpok-uccnenosanue "M3yuenue
MOJIEH ITOCTOSHHBIX MarHUTOB"

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac3d0

58

59

60

61

62

63

MaruutHoe nosie. MarauuTHoe noJie
3eMIIH U €ro 3HaUEHUE IS JKA3HU
Ha 3emiie

OnbIT OpcTeaa. MarauTHoe nose
AJIEKTPUUYECKOTO TOKa MarauTHoe
M0JI€ KaTYIIKH C TOKOM

[IpuMeHeHue FIeKTPOMArHuTOB B
texHuke. Jlaboparopnas padora
"N3yueHune neicTBUS MATHUTHOTO
T10JIs1 Ha MMPOBOJHUK C TOKOM"

DJEeKTpOIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
3JIEKTpOJBUTaTENIeH B TEXHUYECKUX
YCTpPOMCTBaxX M Ha TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHcTpynpoBaHue 1 u3y4eHue
paboThl AyeKTpoaBUTaTENS "

Omneiter @apanes. 3akoH
3IIEKTPOMarHUTHON MHIyKIUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOs
MOJTYYCHUS DIIEKTPUICCKON
SHEPruu. DIIEKTPOCTAHIINU HA
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPIUU

0.5

bub6nmoreka [IOK
https://m.edsoo.ru/ff0acOba

bub6nmoreka [IOK
https://m.edsoo.ru/ff0acld?

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac74a

bubnuoreka [{OK
https://m.edsoo.ru/ff0ac86c
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64

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIJIEKTpUYECKue u 1
MAarHuTHBIC SIBJICHUS "

65

KonTtponbHast pabora o Teme
"DJIeKTpUUECKUE U MATHUTHbIE 1
SABJICHUS"

bubnunorexa LIOK
https://m.edsoo.ru/ff0acb14

66

67

68

PesepBHbIii ypok. Pabota ¢
TexcTamu 110 TeMme "TernnoBrlie 1
saBieHus"

Peseprurlit ypok. Pabora ¢

TekcTaMu 110 TeMe "I1ocTOSHHBIH 1
AJIEKTPUYECKUM TOK"

PeseprHrlit ypok. Pabora ¢

TEKCTaMH 110 TeMe "MarauTHeie 1
siBjIeHus"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0acc5e

bubnuoreka [{OK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB I1O0

68

[TPOT'PAMME

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

M JIBHKCHHWU 110

KonunuectBo 4yacos DJIeKTPOHHbIE
Ne Jlara
Kourpoar = IlpakTuue uudposbie
n/  Tema ypoka Bce HU3Yy4eH
HBIE CKHue oﬁpasoBaTeanm
" ro padoThI padoThI o € pecypchl
Mexanunueckoe
1 JIBUKCHHE. 1
MarepuanbHas
TOYKa
Cucrema
OoTCUeTa. bu6nmoreka [IOK
2 OTHOCHTENBHOCT 1 https://m.edsoo.ru/ff
b MEXaHUYIECKOTO 0ad474
JIBUKCHHSI
PaBHOMepHOE bubnmoreka [JOK
3 PSIMOJIMHEIHOE 1 https://m.edsoo.ru/ff
JBUYKEHUE 0ad19a
HepaBHomepHoe
MPAMOJIMHEHHOE
4 JBUKCHHE. 1
Cpennsis u
MT'HOBEHHAsI
CKOpPOCTh
IIpssMonuneiHOe
bubmmoreka IIOK
) PABHOYCIKOPEHHO 1 https://m.edsoo.ru/ff
€ JIBUKCHHE. 0ad8da
Yckopenue -
CkopocTb
MIPSAMOIMHENHOT
0
6 PaBHOYCKOPEHHO 1
TO JIBUKCHHSI.
I'padux
CKOpPOCTH
JlaGoparopHas
paborta
"Onpenenenue bubnmnoreka [JOK
7 YCKOpEHUS Teja 1 1 https://m.edsoo.ru/ff
npu 0Oadb18
PaBHOYCKOPEHHO


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

HaKJIOHHOU

IJI0CKOCTH"
CBoOomHOEe
8 MaJICHUE TEII.
Onpitel I'anmunes
PaBHOMepHOE
JIBIKEHUE T10
OKPY>KHOCTH.
ITepron u bubmoreka LIOK
9 9acToTa https://m.edsoo.ru/ff
oOparteHusl. 0ael76
JIuneitnas u
yriIoBas
CKOPOCTH
10 lenTpocTpemure
JIbHOE YCKOPEHUE
[IepBblit 3ak0H bubnmoreka [JOK
11 Herotona. https://m.edsoo.ru/ff
Bexrop cuisl 0ae612
Bropoii 3akoH
HEI0ToHA. bubnuorexa [IOK
12 PasHozeiCTBYIO https://m.edsoo.ru/ff
Oae72a
mas cuia
Tpetuii 3akoH
HbRoTOHa. bubmmoreka IIOK
13 Cyneprosmmus https://m.edsoo.ru/ff
0ae982
CHII
Pemenue 3agau
Ha TIpHMCHCHHE bubmuoteka [IOK
14 https://m.edsoo.ru/ff
3aKOHOB Oaeb6e
HrroTona
Cina ynpyrocru. bubmmoreka [IOK
15 3axon I'ya https://m.edsoo.ru/ff
Oaeca?
Pemenue 3agau
16 o Teme «Cuma
YIOPYTOCTH
JlaGopatopHas
pabota bu6muoreka [JOK
17 «Omnpenenenue https://m.edsoo.ru/ff
JKECTKOCTH 0aee28

MPYKAHBDY



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28

bubnunoreka LIOK

18 Cuna TpeHus https://m.edsoo.ru/ff
0af738

Pemenue 3agau bu6nmoreka [IOK
19 o Teme «Cuna https://m.edsoo.ru/ff

TPEHUSD» Oafa26

JlaGopaTopHas

paborta

"Onpesenene bubnmoreka [JOK
20 -, https://m.edsoo.ru/ff

Oaf8be

TPEHUS

CKOJIb)KeHUS"

Pemrenue 3amau

o Teme "3aKOoHEBI bu6nmorexa LIOK
21 Hprorona. Cuna https://m.edsoo.ru/ff

ynpyroctu. Cuna Oafb8e

TpeHus"

Cuna TsHKeCcTH U

3aKOH

BCEMUPHOI'O bubnuoreka [IOK
22 TSTOTCHHUS. https://m.edsoo.ru/ff

Yckopenue 0af044

CBOOOIHOTO

aJICHUS

Ypok-

KOH(epeHIUs

"JIBu>KEeHUE TeT

BOKpYT
23 I'PaBUTALMOHHOT

0 LIEHTpa

(Conneunas

cucrTema).

lamaktuxn"

Pemenune 3ama4

no teme "Cuna bubmmoteka IIOK
24 TSKECTH U 3aKOH https://m.edsoo.ru/ff

BCEMUPHOTO 0af5f8

TATOTCHUS"

IlepBas bu6muoreka [JOK
25 KOCMHYECKAs https://m.edsoo.ru/ff

CKOpPOCTh.

0af33c



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c

HeBecomocTs 1
neperpy3ku

26

PaBHOBecue
MaTepuaabHON
TOYKH.
AOCOIIIOTHO
TBEPIOE TEJIO.
PaBHOBecue
TBEPJIOTO TENA C
3aKpETUIEHHOI
OCBIO BpalleHUsI

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Oafe36

27

MOMEHT CUJIBL.
LenTp TsxecTn

28

Pemenne 3amaqa
10 TEME
"MOMEHT CHIIBI.
Hentp TsixecTn"

bubmuoreka [{OK
https://m.edsoo.ru/ff
0b02b4

29

IloxroroBska k
KOHTPOJIBHOU
pabote mo Teme
"MexaHu4ecKoe
NBIKEHHE.
BsaumogeiicTBue

TCI

bubnuoreka [IOK
https://m.edsoo.ru/ff
0b0408

30

KoHntponbnas
pabora 1o Teme
"MexaHn4ecKkoe
JBHKCHHE.
BzaumopeiictBue

TCI

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0b06ec

31

32

Nmnynsc Tena.
NmMmnynbc cuisl.
3akoH
COXpaHEHUs
HMITYJIbCA.
Yupyroe u
HEYTpyroe
B3aHMOJICHCTBHE
Pemenue 3amau
mo Teme "3aKoH
COXpaHEHUs
uMmIyinbsca"

bubmmoteka IIOK
https://m.edsoo.ru/ff
0b07fa

but6mmorexa [IOK
https://m.edsoo.ru/ff
0b096¢



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

33

Ypok-
KOH(epeHIHs
"PeakTUBHOE
JIBHKEHHE B
MpUpoJIe U
TexXHHuKe"

34

Mexannueckas
paborta u
MOIITHOCTB

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b0a84

35

PaGora cuiibl
TAXKECTU, CUIIBL

YIPYTOCTH H
CUJIBI TPEHUSA

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0b0db8

36

37

38

39

40

JlaGopaTopnas
pabora
«Onpenenenue
paboThI CHITBI
TPEHUS IPU
pPaBHOMEPHOM
JIBYDKEHUH TeJla
o
FOPHU30HTAIBHOU
MIOBEPXHOCTH

CBs13b 3HEPIUM U
paloTHI.
[TorennmanpHas
SHEPTUs

Kunernueckas
SHEPTHUsl.
Teopema o
KHMHETUYECKOMN
SHEPTUH

3akoH
COXpaHEHHUS
SHEPTUU B
MEXaHUKE

JlaGoparopHas
pabota
«3yuenue
3aKOHa
COXpaHEHHUS
SHEPTHI»

bubmmoreka IIOK
https://m.edsoo.ru/ff
0b0c32

but6mmorekxa [IOK
https://m.edsoo.ru/ff
Ob12fe



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe

41

KoneobarensHoe
JIBIDKEHUE U €0
XapaKTEePUCTHKH

but6mmoreka [IOK
https://m.edsoo.ru/ff
0b1858

42

3aTyxaroiue
KOJICOaHHS.
BriHyX/1cHHBIE
KOJICOaHHS.
Pe3onanc

bubnuoreka [IOK
https://m.edsoo.ru/ff
0b20f0

43

44

MarteMaTH4eCKu
W U IPY>KUHHBIN
MasATHUKH
Ypok-
HCCIIeIOBaHNE
«3aBHCUMOCTH
nepuoaa
KoJIcOaHH# OT
JKECTKOCTHU
MPYKUHBI U
Macchl Tpy3a»

bubmuoreka [{OK
https://m.edsoo.ru/ff
0b197a

45

[IpeBpaienue
SHEPTUH MPU
MEXaHHYECKHX
KoIe0aHuAX

46

47

JlaGopaTopnas
paborta
«Omnpenenenue
qaCTOThI U
nepuojaa
KoJieOaHU I
MPY>KUHHOTO
MasITHUKA

JlaGoparopHas
pabota
«IIpoBepka
HE3aBHUCUMOCTH
nepuoaa
KoseOaHui
Ipysa,
MOJIBEILIEHHOTO K
HUTH, OT MaccChl
rpy3a»

bu6nmorexa LIOK
https://m.edsoo.ru/ff
Oblaec

bubmmoreka IIOK
https://m.edsoo.ru/ff
0b197a



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

48

49

50

51

52

53

MexaHnuecKue
BOJIHEL.
CBoiicTBa
MeXaHHYECKHX
BOJIH.
[IpononbHBIE N
MOTNIEPEYHBIE
BOJIHBI

Ypok-
KOH(EepeHIIHS
"MexaHn4ecKne
BOJIHEI B
TBEPIIOM TeEJIE.
CelicMUu4YecKHe
BOJHBI"

3BYK.
PacnipocTpanenu
€ ¥ OTpakKeHUe
3ByKa

Ypok-
HCCIEI0BAHUE
"HaOmronenue
3aBUCHMOCTU
BBICOTHI 3ByKa OT
4acTOTHI"

I'poMKoOCTB 3ByKa
1 BbICOTA TOHA.
AKyCTHYECKUI
pe30HaHC

Ypok-
KOH(epeHIHs

"V bpTpa3zByk u
nH(ppa3ByK B
MIpUpOJE U
TexHHUKe"

bubnunorexa LIOK
https://m.edsoo.ru/ff
Ob21fe

bubmmoteka IIOK
https://m.edsoo.ru/ff
0b23ca

54

IToaroroBska k
KOHTPOJIBHON
pabote 1o Teme
"3aKOHBI
COXpaHEHUS.
MexaHuuecKue

bubnunorexa LIOK
https://m.edsoo.ru/ff
0b25f0



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0

KoJe0auus u
BOJTHEI"

55

KonTposnbnas
pabota mo Teme
"3aKOHBI
COXpaHEHHUS.
MexaHndecKue
KoeOaHus U
BOJIHBI"

56

DNeKTpOMarHuTH
oe moJe.
DNeKTpOMarHuTH
bIC BOJIHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Ob2abe

57

58

CBoiicTBa
AJIEKTPOMArHUTH
BIX BOJIH

Ypok-
KOH(EpEeHIIHS
"[IIkana
AJIEKTPOMArHUTH
BIX BOJIH.
Hcnonn3oBanue
AJICKTPOMArHUTH
BIX BOJIH JJIS
COTOBOM cBs3H"

bubnuoreka [IOK
https://m.edsoo.ru/ff
0b2fe6

59

60

Ypok-
HCCIIeI0BaHNE
"N3y4yenue
CBOWCTB
3JE€KTPOMAarHuTH
BIX BOJIH C
TTOMOIIIBIO
MOOWJIHLHOTO
tenedona"

Pemenue 3amau
Ha OompeieTIeHue
YacTOTHI U
JUINHBI
AJIEKTPOMArHUTH
OH BOJTHBI

bubmmoreka IIOK
https://m.edsoo.ru/ff
0b2c6c¢



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

61

DNeKTpOMaruHuTH
ast mpupojaa
cBeTta. CKOpoCTh
cBeta. BonHoBrie
CBOICTBa CBETa

but6mmoreka [IOK
https://m.edsoo.ru/ff
0b31d0

62

63

64

65

HUctounukn
CBETA.
[Ipsmonuneiinoe
pacrnpocTpaHeH!
€ CBeTa.
3aTMeHHS
ComHia u JIyHsl

3akoH
OTpaKEHUS
cBeTa. 3epKaia.
Pemenue 3agau
Ha MPUMEHEHUE
3aKOHa
OTpa)KEHUs CBETA

IIpenomnenne
cBeTa. 3aKOH
MPETOMIIEHUS
cBeTa

ITonnoe
BHYTpEHHEE
OTpa)keHue
CBeTa.
Hcnonn3oBanne
IIOJIHOTO
BHYTPEHHETO
OTpa)KE€HUS B
OINTHYECKUX
CBETOBOJIaX

bubnunorexa LIOK
https://m.edsoo.ru/ff
0b3658

bubnunoreka LIOK
https://m.edsoo.ru/ff
0b38c4

bubnunoreka LIOK
https://m.edsoo.ru/ff
Ob3aea

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0b3c5c¢

66

JlaGoparopHas
paborta
"UccnenoBanue
3aBUCHMOCTHU
yria
MIPEIOMIICHUS
CBETOBOTO JTy4a
OT yTJjIa MajeHus
Ha TpaHUIe



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

"BO3TyX-

CTCKJIO

67

Ypok-
KOH(epeHIHs

"W cnoap30BaHue
IIOJIHOT'O
BHYTPEHHETO
OTPaKEHUS:
CBETOBOJIBI,
OIITHKOBOJIOKOHH
ast CBsI3bp"

68

JINH3EL.
OnrTuyeckas
CHWJIa JIMH3EI

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0Ob3f2c

69

[TocTpoenne
M300paXCHUI B
JIMH3aX

bubmuoreka [{OK
https://m.edsoo.ru/ff
0b444a

70

71

72

JlaGopaTopHas
pabora
"Onpenenenue
(hoKyCcHOTO
paccTosHUS U
ONTHYECKOU
CHJIBI
coOuparoren
JUH3BI"

Ypok-
KOH(epeHIHs
"Onruueckue
JTUH30BBIC
npubops"
I'ma3 xak
ONTUYECKas
cucTeMa. 3peHue

bubmuoreka [{OK
https://m.edsoo.ru/ff
0b4206

bubmmoreka IIOK
https://m.edsoo.ru/ff
OcOa7e

bubnmorexa LIOK
https://m.edsoo.ru/ff
0b4684

73

Ypok-
KOH(EpeHIIHs
"JlegexTsl
3penust. Kak
COXpaHUTh
3penue"”



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684

74

75

Paznoxenue
Oenoro ceera B
cnektp. OnbITh
Hrrorona.
Crnoxxenue
CHEKTPaIbHBIX
LIBETOB.
Jucnepcus ceera

JlaGopaTopHas
pabota "OnsIThl
0 Pa3JIOKEHUIO
OeJoro cBera B
CHEKTp U
BOCTIPUSTHIO
I[BETa IIPEIMETOB
IpH UX
HaOJIIOAeHUU
4yepe3 [BETOBBIC
¢bunbTph"

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c0f4c

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0cOe2a

76

77

YPOoK-IpaKTUKyM
"BonHoBbie
CBOICTBa CBeTa:
aucrepcus,
uHTEephepeHIus
u qudpakmus”
OnbITH
Pesepdopna u
TJIaHeTapHas
MOJIeTIb aToMa

bubmmoreka IIOK
https://m.edsoo.ru/ff
0cl2a8

78

[Toctynater
bopa. Moznens
aroma bopa

79

Hcnyckanue n
MOTJIOIICHHUE
CBETa aTOMOM.
KBaHTEI.
JIuneituaTeie
CIIEKTPBI

bu6nmorexa LIOK
https://m.edsoo.ru/ff
Ocl44c

80

Ypok-nipakTuKyM
"HabmroneHnue
CIIEKTPOB
UCIycKaHus'"

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c1550



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550

bubnunoreka LIOK

81 Paﬂn?aKTHBHOCT https://m.edsoo.ru/ff
b U € BUJbI 0c1672
Crpoenue
ATOMHOTO 51pa. bubnuorexa [IOK
82 - https://m.edsoo.ru/ff
YITOHHaA Ocl8ac
MOJICIIb
PanmoaxkTuBHEIE bubnunoreka LIOK
83 MIpEeBpAaILCHHS. https://m.edsoo.ru/ff
M3oTtonsl Oclal4d
Pemrenue 3amau
10 TeMe: bubnunoreka LIOK
84 P HOAKTHBHBIC https://m.edsoo.ru/ff
Oclbda
npespanieHus"
85 Ilepuon
noJtypacrnaza
Ypok-
KOH(epeHIIHs
"PagroakTUBHBIE bu6nmorexa LIOK
86 U3ITy4YeHUs B https://m.edsoo.ru/ff
npUpoe, 0c2126
MeIUIINHE,
TexXHHuKe"
SAnepHbie
peaxiuu.
3aKOHbI bubmmoreka IIOK
87 https://m.edsoo.ru/ff
COXpaHEHHUS 0c1e58
3aps/10BOTO U -
MAacCOBOI'0 YHCeI
DHeprus CBs3U
ATOMHBIX S1Ep. bubmmoreka IIOK
88 https://m.edsoo.ru/ff
CBs13b MaccChl U 0cld7a
SHEPTUU
Pemenune 3ama4
89 10 TEME
" nepHble
peaxkuun"
Peaxnun cuaTesa
U JIeNICHUS SEp. bubnuotexa [JOK
90 Hcrounuku https://m.edsoo.ru/ff

sHeprun ColHa
U 3BE3]

0cle88



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

91

92

Ypok-
KOH(epeHIHs
"SAnepuas
SHEPreTHKA.
HeiicTBus
PalOaKTUBHBIX
W3JIy4YCHHUH Ha
KUBBIC
opraHu3mbl"

IToaroroBka x
KOHTPOJIbHOM
pabote 1o Teme
"DJIeKTpOMarHuT
HOE TI0JIE.
DNeKTpOMaraHuTH
bI€ BOJIHBI.
KBantoBbIie
siBJIeHUs "

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0c223e

93

94

95

KoHntposbHas
pabota 1o Teme
"DJIeKTPOMarHuT
HOE T0JIE.
DNEeKTPOMarHuTH
bI€ BOJIHBI.
KBantoBbIie
sIBJICHUS "

[ToBTOpEHME,
obo01ieHue.
JIaGopatopHble
paboThI 1O KypCy
"BzanMoaencTsu
e ren"

[ToBTOpEHME,
00001IeHHE.
Pemenue
pacyYeTHBIX U
Ka4yeCTBEHHEIX
3aJ1a4 110 TEME
"TenmoBbIe
npoiiecch”

bubmmoreka IIOK
https://m.edsoo.ru/ff
0c245a

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0c2572



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572

96

97

IToBTOpEHME,
o0o01eHue.
Pemienue
pacyeTHBIX U
Ka4eCTBEHHBIX
3a/1a4 10 TeMe
"KIIJI TerioBbix
JBHUTaTENCH"

[ToBTOpEHUE,
00o01IeHNE.
Pemenne
pacyYeTHBIX U
Ka4eCTBEHHBIX
3aJ1a4 I10 TEME
"KIT,
3JIEKTPOYCTAaHOB

OK

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c2a22

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c2b30

98

IToBTOpEHue,
000011IEeHHE.
JlaGopaTopHsbie
paboTHI 1O KypCy
"CBeTOBBIE
SABJICHHA"

bubnuoreka [IOK
https://m.edsoo.ru/ff
0c2c52

99

100

101

IToBTOpEHME,
0000IICHHE.
PabGoTa ¢
TEKCTaMH 110
TeMe "3aKOHBI
COXpaHEHUs B
MexaHuke"

IToBTOpEHME,
00001IeHHE.
Pab6oTa ¢
TEKCTAMH 110
TeME
"Konebanusa u
BOJIHEI"

IToBTOpEHME,
00001IeHHE.
Pabora ¢
TEKCTaMU I10

bubnmorexa LIOK
https://m.edsoo.ru/ff
Oc2d6a

bubmmoreka IIOK
https://m.edsoo.ru/ff
0c2e82

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0c3044



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

TeMe "CBeTOBEIE
SIBJIEHUS"

[ToBTOpEHUE,
0000111IeHHE.
Pabora ¢

102 | Tekcramu 10
TeMe "KBanToBas
U siiepHas
¢dbuszuka"

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102

27




YYEBHO-METO/JANYECKOE OBECIEUEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHUKA

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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