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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€tom deaepaibHOi pabouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATeTbHOCTHOW OcHOBe. B mporpamme mo (usuke y4HTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30oBaHMUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpeuiaraeT NPUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpaMmma mo ¢Qu3uke paszpaboTaHa ¢ UEIBIO OKa3aHUS METOIUYECKON
MIOMOIIIH YYUTEIIO B CO3/IaHNHU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusuka SABISETCI  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAayYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIbKY (PU3MUECKHUE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB
W SBIICHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUUIECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
WHTEepeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4yHBIE
JI0Ka3aTeNIbCTBA JUIsl TOTYYECHHS BHIBOJIOB.

[lenn wusyuenus GU3MKA HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAMMBbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepersa npocseienust Poccuiickoit denepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (POPMHpPOBAHUE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(bopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHIA;

pa3BUTHEC  MPEICTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHANILHOMN ACATEIPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHHSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHATH (U3UYECKUE SBJICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUI;

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

pa3BUTHE YMEHUW HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C
WCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAEepKaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATLHON e TeIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 vacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHMUS



7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHIAMBHIYAIBHBIX OCOOCHHOCTEU
OOyJaroIMXxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fBiaeHus npupoibl. PUNYECKHE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBIL. M3MmepeHue @uanyueckux BelWyuH. DuU3NyuecKue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aroT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TNO3HAHMSA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPoLeypa MPIMbIX U3MEPEHU aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue UEHbI AJIEHUS MIKAJIbl U3MEPUTEIBHOT0 TpUOopa.
2. HM3mepeHnue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypbl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JlaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIlIe BbICOTA
IyCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenue yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YacTHLl C
temrnepaTrypoil. bpoyHoBckoe nBmwxkenue, auddys3us. BzanmomelicTBue YacTuil
BEIIECTBA: MTPUTSHKEHNE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue ~ siBmeHuWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnsie padbomul u onvimel.

1. OueHka JuaMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHUSI CKOPOCTH JBI)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULE
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TshkecTy. Cuila TsbKecTH Ha Ipyrux mianerax. Bec rena. Hesecomocts. CnoxxeHnue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHH4eCKOro JBUKEHHUS Teja.
2. U3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEI.
6. CrnoxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JBMXKEHUS (IIApUKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jaliee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJbKEHHUs OpycKa WIM IIapHKa I0
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTH pacTsbKeHHUs (medopmanuu)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBIIICHUS ¥ YBEIUYCHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmraroniyecs: cocysl. ['mapapiuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOC(HEPHOTO J1aBJICHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IJIaBaHUs TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeN B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa NOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIOIIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEeUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpY>KEHHOM B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanundeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue TmpaBuia pPABHOBECHS phluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaliieHre OTHOTO BUJIa MEXAaHWUUYECKOW HEPTUH B IPYroil. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue yClnoBUM paBHOBECHS pblUara.

3. H3zmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJd. ONbITHI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU.

Mopgenu TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOKEHUW MOJIEKYJISPHO--KUHETUYECKON TEOPHUHU.
CmaunBaHNe U KalWUISIPHBIE SIBJICHUS. TEmIoBOe paclIupeHne U CKaTHeE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIuIonepesaya " COBEpLIEHUE paboThI. Bunsl TEIUIONIEpEAAYH:
TEILIONIPOBOJIHOCTb, KOHBEKIUS, U3IyYEHHUE.

KonuvectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BeUIECTBA. TeminooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kunenume. YnenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAOUIEN CPEIBL.

3aKOH COXPAaHEHUS U MPEBPAILEHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUSL.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs ra3a Mpu U3MEHEHHH O00bEMa U HArpeBaHUM WA
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 10 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH M
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runmoTe3bl JUHCHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue sBAEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIJIOTHI, TMOJYYEHHOTO BOAOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIMJITMHIPOM.

Onpenenenue yaeaIbHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHOW TEIUIOTHI TJIaBICHUS JIbJIA.

Paznen 7. JiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. BszaummopeicTehe
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsAI0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. [lpuHimn
CYIEPHO3ULIMU AEKTPUIECKUX IT0JIEN (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJNEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKkTpuYecKre Henu U MOTpeOUTENN dIEKTPUIECKoil s3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DJIEKTPOTreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH Ha BO30OHOBISIEMBIX HICTOUHHUKAX SHEPTHH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 IEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKass MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPHUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJIKOCTH.
. I'a30BbIi pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJII0OCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBre MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU Tl HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

Hccnenoanne JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne u peryanpoBaHue HANPSIKEHUSL.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4YE€pE3 pPE3UCTOpP, OT
COTNPOTUBJICHUSI PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AJIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IIOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia i CHJIBl TOKa MPU MapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB  TPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nerkeHue. HepaBHoMmepHoe npsimonnHeNHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBMKCHUMU.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTENbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH HeroTona. Tpetuii 3akon HeroToHa.
[IpuHIMII CYyTIEPHO3ULINU CHJL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHOM TOUkKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TeJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPrUs CxKATOW NMpy)UHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HalnrogeHue MexaHM4eCcKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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

HabGnronenue paBeHCcTBa CHII IIPU B3aMMOJICHCTBHH TET.

M3meHeHue Beca Tenna Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TE.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JabHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA I TETIEKKH.

OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKSHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMsI Teja IMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIW TIPU PABHOYCKOPECHHOM JIBMXKEHHHU 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIEHTa TPEHUST CKOJIBXEHUSI.

OnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOU MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — koieOaHus.  BbpHyxzaeHHble — KojeOaHusa.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnrogenue koneOaHWil Ted MO NEWCTBHEM CHIbI TSHDKECTH M CHJIbI
YIOPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpaneHune npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W Mepuojia KoJeOaHW MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOIeOaHUH MPY>KUHHOTO MAaATHHKA.

3. HccnepoBanue 3aBUCUMOCTH TEpHOia KOJIEOAHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJia KojeOaHul Ipy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBHUCHUMOCTh  TepuoAa  KoJjebaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUsI.
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Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMArHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounukm — cBera.  I[IpsMosmnHerHOe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaXeHHE cBeTa. lIcronbp30BaHUME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Onrtuyeckuii CBETOBO/I.

Xon ydei B coOuparoreit JIMH3e.

XoJ JIy4ed B pacCErBArOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBust ¢poToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaKEHHUs CBETOBOrO Jyda OT yria
MaJICHUs.

2. M3yueHue xapakTEepPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. HCCJ’IGI{OB&HI/IC 3aBUCUMOCTH YyTJia IMPCJIOMJIICHHUA CBCTOBOIO Jiyda OT YyIJid
NnaacHusA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n306paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue U NorioieHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnxpa. Msorombsl.  PannoakTuBHBIE
npespamenus. [lepron nmomypacnana aTOMHBIX S1€Ep.

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

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3IYyYECHHU HA IKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHHs: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepoBanue TPEKOB: MU3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpPHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--0000IAOIIMN MOAYJIh TPEAHA3HAYEH JI CUCTEMATU3auU
u  0000mIeHWS TPEIMETHOTO  COACpXKAHWSA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIMX ATOT y4EOHBIN MpeIMeT.

[Ipy M3y4eHUN TAHHOTO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0yuyeHus, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOHOB MCCIEIOBAHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

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

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

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

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBJIICHHE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
bu3nuecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOUIECTBEHHO 3HAYUMBIX
U OTHUYECKUX IMpoOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKHUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE 3CTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryuust:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KU3HK B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPaHCIIOPTE, HA JIOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYy/IOBaHHEM B
JOMAIIHUX YCIIOBUSAX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, MpPU3HAHUE CBOETr0 IpaBa Ha
OIIMOKY U TAKOI'o e MpaBa y APYyroro 4ejJoBeKa;

6) Tpy10BOTr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a71ad (B paMKaX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYEeCKOW U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPOdECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYMKOB U OLIEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K U3MEHSIIIMMCS YCJOBHUSAM COLMAJBLHOM U NPHPOIHOM
cpeiasbl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TIPU BBITIOJTHEHUU WCCIICIOBAaHUN U
MPOEKTOB (PU3NYECKON HAIMpPaABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYyTrux;

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHWM, B TOM YHCIIe (POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OcO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 00JacTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBS3H IIPUPO/IbI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e — OLEHKA CBOMX JEWCTBUH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUHA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMmbl MO0 (HU3MKE HA YPOBHE OCHOBHOIO
oO1mero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAIbHbIC yUeOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

Bba3oBble JJornueckue JelicTBUA:



BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pacCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh T'MIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYecKOou
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEUIeHUs, BbIOOp Haunbosee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MCITIOJI30BaTh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOIrO
SIBJICHUSI,

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTb HH(OpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPENOI0KEHUS 00 X pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METObl, UHCTPYMEHTHI U 3apOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHUPOBATH HHPOPMAIIHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaIlUl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUS:

B XO7e OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHWE 3a/Jadyd U TOJJCp KaHHe
0J1aroxenaTeIbHOCTH OOIICHHUS;



COMOCTAaBIISATh CBOM CYXIEHUS C CYXKACHUSMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W  HWCIOJb30BaThb  INPEUMYyIIECTBA  KOMaHIHOHM U
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ JMOCTIKEHUIO: paclpeiesaTh poiH, OOCYKIaThb IpPOLECCHl U
pE3yNbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS HECKOJIBKUX JIFOJIEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO C(OPMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIs pelieHns (pU3NUeCcKUx 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pELICHUN
(MHIMBUAYaATbHOE, TPHUHATHE PEIICHUs B TPYyIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM PeleHus! (PU3NUECcKOl 3aauu HIn
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTE, apryMEeHTUPOBATh MIpeaiaraéMble BAPUAHTHI PELICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjiaH €€ U3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTH)KEHHS]) Pe3yJIbTaToOB
NesATEIbHOCTH, JaBaTh OIIEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3nyecKoro HMCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJIECHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSAM,;

CTaBUTb ce0s1 Ha MECTO IPYroro 4eJOBEKa B XOJAE CIIOPA WU JTUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYIroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy o0yueHus B 7 KJacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh  MOHATHSA:  (PU3MUECKHME M XUMHUYECKHUE  SIBJICHMS,
HaOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHUIBI (PU3NUIECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOIIAs
cuna, aedopmanua  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath siBieHus (auddysus, TEMIOBOE ABUXKEHHUE YaCTUIl BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHus, Nepenaya JaBiCHUS TBEPABIMU TelaMH, >XHUIKOCTAMH H
razamM, arMoc(epHOe€ JaBJICHHWE, IUIaBaHUE TeJl, MPEBpaALICHUS
MEXaHUYECKOM SHEPruH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (PU3HMUECKOE SBJICHHUE;
pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUE SBICHUS B MPUPOJE:
IpPUMEPBI JIBMKEHHUS C Pa3IMYHBIMH CKOPOCTSIMU B JKUBOW M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJICHUs Ha >KMUBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a/1ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEIHSS CKOPOCTh, CUJIa YNPYTOCTH, CHIIA TSDKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()()UIMEHT TOJE3HOTO [EHUCTBUS MEXaHU3MOB,
KMHETHYECKass M NOTEHIMAIbHAS SHEPIUs), NPHU ONHMCAHUM IPABUIIBHO
TPaKTOBaThb  (PU3WYECKUII  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYUHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA W
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIAITh MPUYUHHO--CJICJCTBEHHBIE CBA3HU, CTPOUTh OOBsICHEHUE U3 1-2
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 32aKOHOMEPHOCTH;

pemar) pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YSd 3aKOHBI U
dbopMyIbl, CBs3BIBAIONINE (PU3WYECKUE BEJIMYMHBI: HAa OCHOBE aHaM3a
YCIJIOBUS 33/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (GU3UUECKUE
BEJIMUMHBI B (DOPMyJbl UM MPOBOAUTH PACUEThl, HaXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXHO PEHIUTh TpPH MOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkeHue  (Tumoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMbBITHI 1O HAOMIONCHUIO (PU3NYECKUX SIBICHUM WU
bu3nuecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
MPEANOoJIOKEHNs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUCBhIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MaccChl Tena,
o0BéMa, CHUIBI W TEMIEpaTypbl C UCIHOJb30BAHUEM aHAJOTOBBIX H
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUHHBI OT
JIpPYyrol ¢ HCHOJb30BAHUEM NPSMBIX HM3MEPEHU (3aBUCUMOCTU IIyTH
PAaBHOMEPHO JBWXKYIIETOCSd Tejda OT BPEMEHHM JBUKCHUS Tella, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTA OT YUIMHEHHS TPY>KUHBI, BBHITAIKUBAIONICH CUIIBI OT 00BEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TEJI0, YCIOBUM
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUpaThb YCTaHOBKY U
BBITIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl TMOTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJE
MPEJIOKEHHBIX TaOMUIl U TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

NPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOrO TeJa, CUJIa TPEHHUS CKOJBKECHHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWUJa, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNOo, KOAD(UIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY H
BBIUUCIISTH 3HAYCHNE UCKOMOW BETTUYHHBI,

cO0JII0/1aTh MPpaBUJIa TEXHUKU OE30MaCHOCTH MU padoTe ¢ 1abOPaTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOILAIOIIMECS COCYAbL, OapoMeTp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmNHUCaHUsA (B TOM YHUCIE:
MOJIINITHAKN, yCTPOWCTBO  BOJAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, ApEOMETP), UCTIOIB3YsI 3HAHUS
O CBOMCTBaX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU 11 obecreueHns: 6€30MacHOCTH MPH OOpaIleHNH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0pPOBbS U COOIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloIlEel Cpejie;

OCYUIECTBJISATh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS NPOTHUBOPEYUBONM WM MOXET OBITH
HEJ0CTOBEPHOM;

UCTIOJTb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUi HAy4IHO--TIOMYJISPHYIO
auTepatypy  (pu3MYecKkoro - coaepXKaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcbl ceti VIHTepHeT, BiaJeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAITUU U3 OJHON 3HAKOBOU CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(MOpPMAIMU (PUIUUECKOTO COACPIKAHUS, B TOM



YHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWW, MpPU 3TOM TPaMOTHO HCIOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALUEH;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB U HCCIEIOBAHUI paclpenessarh
OOSI3aHHOCTH B TPYIINIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIEIUTh 3a BBINOJHEHUEM IUIAHA JEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBaTh
KOMMYHUKATUBHOE B3aHMOJCICTBUE, YUUTHIBAS MHEHNE OKPYIKAIOIIUX.

K xoHIy o0yueHus B 8 kiiacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJI30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBH)KEHHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUIMYECKUE U
amop(HbIe TeNa, HACBHIICHHBIH M HEHACBIIIEHHBIM Map, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI SHEPrus, TEIIOBOM JBUraTelb,
AIIEMEHTAPHBIN 3JIEKTPUYECKUI 3apsijl, JIEKTPUUECKOE T0JIEe, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpeHHe U CXKaTue, TeIJionepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTauiM3auus (OTBEpIeBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIOnpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
NIEKTPU3aLUs TeJl, B3AUMOJEHCTBHE 3apsA0B, NEHUCTBUS IEKTPHUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs UHAYKLIKSA)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SABIICHHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKHX  SBJICHUH B
OKpY’>KaollleM MHUpe, B TOM u4ucie (U3HUECKUE SIBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIIpHBIE SBIEHUS B NPUPOJE,
KpUCTaUlbl B Tmipupoie, usnydenue ConHIla, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKUE
SBJIEHUSI B aTMocgepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoyitocoB, posiib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emuiie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBA (TpU3HAKH) (DU3NUYECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA Te€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3Ys
duznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOThI, yJelbHAasl TEIJIOEMKOCTh BELIECTBA, yJAEIbHAs TEILIOTA



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEJIBHAs BIIAXXHOCTH BO31yXad, JJICKTPUYECKHU 3apsl,
cuja TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE MPOBOJIHUKA,
yAeIbHOE  CONpPOTUBIECHHWE  BellecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
¢u3nYECKUit CMBICT MCIOJIB3YEMBIX BEITUYMH, 0003HAYEHUS U €OMHHIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTMMH BEIWYUHAMH, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3Yysd OCHOBHBIE IOJIOKEHUS MOJEKYIAPHO--KHHETUYECKOU TEOPHUH
CTpPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMHN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma AJis ydacTKa LEeu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB ¢ Omnopol Ha 1-2 W3y4YEeHHBIX CBOWCTBA (PUBMYECKHUX SIBICHHI,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3aJadyd B 2-3 JEHCTBUSA, MCHOJB3YS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCJIOBHUSL 3a/la4yd 3alMCBhIBATh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3ajJadyd, BbHIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEoOXOoJuMble il €€ pelleHUs, NPOBOAMTH pPAcu€Thl U CpPABHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh TpPH MOMOUIU
(bU3MYECKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBAaHUS, BBIIEIATH
MIPOBEPSEMOE  MPEANOJIOKEHNE, OLEHUBATh IMPABWIBHOCTh MOPSJIKA
IIPOBENICHUSI HCCIIEIOBAHUS, JEJIaTh BHIBOJBI,

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KamWJLISpHBIC SIBJICHUS], 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3ITYYEHHH OT I[BETa U3JIydarolled (IMOTJIONIAOIIEi)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
mIomaau €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEel W B3aUMOJICHCTBHE
AIEKTPUYECKUX 3apsA0B, B3aWMOJICUCTBUE IOCTOSHHBIX MAarHUTOB,



BU3yalM3alsi MAarHUTHBIX TIOJI€ TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJAHON (PU3MUECKON BETUUYMHBI OT
Ipyrol C WCHOJB30BAaHMEM TMPSAMBIX H3MEpPEHUil  (3aBUCUMOCTH
COMPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJA MOMEPEIHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOAHMK, OT HANpsKEHUS Ha  IPOBOJHMKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHUH
IPOBOJHMUKOB): TUTAHUPOBATh HCCIEOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJHATh W3MEpPEHUs, CJIenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

POBOJANTH KOCBEHHBIC HW3MEpPEHHUS (PU3NYECKUX BEIWYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBICHHE TPOBOJHMKA, pabota u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAaHHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIOKEHHON MHCTPYKUUH, U
BBIUMCIISATh 3HAUECHNE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
CHCTeMa OTOIUICHHUsS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK DJICKTPUUYECKOW IHEPTHH, SIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEIOXPAHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMSI O CBOWCTBax (DPM3MUECKUX SIBIICHUI U HEOOXOIUMBIE
busznyecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaT), COCTaBISATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocneI0BaTebHbBIM U MapajljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BAHMS (U3MYECKUX 3HAHUNA B TOBCEAHEBHOM
JKU3HU I obecrieueHrs 6€30MacHOCTH MpY OOpallieHuu ¢ npudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPY’KAIOILIEH CPEE;

OCYUIECTBJIATh TMOUCK HHPOpMalUK (U3HUECKOTO COJACpkKAHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  HHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTUBOPEYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUl HAy4YHO--TIOMYJISIPHYIO
JAUTepaTypy  (puU3MYEecKoro coiepikaHus, CIPaBOYHbIE MaTepHalbl,
pecypcnl cetu HTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOOpPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3NUECKOTO
COJEpKaHus, B TOM 4YHuCi€ MyOJMYHO TMPEACTABIATH pPE3YIbTaThl
IPOEKTHON WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

OpU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEIOBaHUNA (PU3MUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TpYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 3@ BBIMOJIHEHUEM IUIaHA JACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JIeSITEIbHOCTD TPYIIIBI, BRICTPAUBaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHSTHUS: CHUCTeMa OTcuéTa, MarTepuajibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KOojeOaTelnbHOE IBMKEHHME (3aTyXarollue U
BBIHY/ICHHbIE KOJICOAHMsI), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKEHUE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE OEJIOr0 CBETa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3ZHMKHOBEHUE JINHEHYATOTO CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpy’XalieM Mupe (B TOM uuciae (PU3NUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOIETOBOIO M PEHTIEHOBCKOIO M3JIY4YEHHMM, €CTECTBEHHBIH
pPaZAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JIEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKK) (PU3NYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nueckue BeNWYUHBbI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh TeJja IpuU
HEPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTOCTH, CHJIA TSKECTU, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Telld, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tea,
MOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKash SHEprusi, NOoJHAsg MEXaHW4YecKas D>Heprus,
NEPUOJ U YacTOTa KojeOaHul, YIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb IMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3NYECKHX BEJIUYHMH, HAXOIUTh (HOpMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs! PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLUI CYNMEPHO3UIMH CWJI, NPUHIUN OTHOCUTENbHOCTU [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
IPEJIIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
IOpU SJAEPHBIX PEAKUMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTUUECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHWE U3 2-3
JOTHYECKHX IIaroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THble 3ajadd  (omMparolmuecs Ha cucteMy u3 23
YpaBHEHUI), UCIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 33Jaud 3alHUChIBATh KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINME WIM U30BITOUHBIE NaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHHsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
(¢uU3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yIbTaThl HAOJIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢uznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsI HPHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHHWsl MpeaMera B coOuparomiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30bITOUHOro Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ  OMNbITAa W €ro  pe3yJbTaThl,
(dbopMyIupoBaTh BHIBOJIBI;

POBOANTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpellHee 3HAaYeHUEe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBAaTH BBIOOp crocoba HW3MepeHus
(M3MepuTENHHOTO MPUOOopPa);

IPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPAMBIX HU3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYEeCKOTO MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTPpaKEHUS CBETa OT yIJia MAaJeHUS W yIJia MPEeIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOupaTh
YCTaHOBKY, (PUKCUpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH
bU3MYeCKUX BEIWMYHH B BUAC TaONHIl UM TPAPUKOB, NEJIaTh BBHIBOIBI IO
pe3ynbTaTaM HCCIICIOBAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUs], >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KojeOaHWid MaTeMaTHYeCKOr0 W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroniel JIMH3bL, PAJANOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CIICTys MPEIIOKECHHON WHCTPYKITUU, BBIYUCISTH
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATH MOJIYICHHBIC PE3yIbTAThI C yIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepuanbHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOUYHHK
CBETa, JIy4, TOHKas JMH3a, TUIAHETapHas MOJElb aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPA;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, MATYMKH TIOJOKCHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HCHONMB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (HU3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHMUECKHX IPOIECCOB
IpU PEIICHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKUE CXEMBI JIJIs
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M cCOOMparoLIei JINH3E;
NPUBOAUTh  MpUMEphl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIOIB30BaHMS (DM3UYECKUX 3HAHWNM B TOBCEIHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTH MPpU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTUYECKOT0 MOBEJCHUS B OKPY>KaIOILIEH Cpesie;



OCYIIECTBJIATh TOUCK wHPoOpMamu (U3HUECKOTO COACpPNKAHUS B
HuTepHeTe, caMOCTOATENHHO (HOPMYIUPYSI IIOUCKOBBINA 3aMpOC, HAXOAHUTH
MyTH ONPEACIICHUS TOCTOBEPHOCTH TOJYICHHOW WH(OpPMAIIUK HA OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTEILHBIX NICTOYHHUKOB,

WCTIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUi HaydIHO--TIOMYJISPHYIO
JUTEPATYPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetu MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMECHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpMAIIMU W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMUSA,
MyOJUIHO TPEICTABIIATE PE3YyIbTaThl MPOSKTHON W UCCIIEA0BATEIIbCKOM
NEATeTbHOCTH, TIPU O3TOM TPAaMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
NOHATUUHBIM amnmapaT W3y4aeMoro paszfiena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalueil ¢ y4€ToM OCOOEHHOCTEH ayIuTOpHUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorera LHOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1
i A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIE CBeACHHS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ’ | bu6mmoreka [IOK
’ BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmoreka [IOK
3.1 MexaHu4ecKoe JBHKEHHE 3
g https://m.edsoo.ru/7f416194
3.2 Huepius, macca, IOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbBIMU 3 bubnunoreka [HOK
' TEJIaMU, )KUIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenJioBble sIBJIEHUA
1.1 CTpoeHue U CBOICTBA BEIISCTBA 7 bubmorexa HOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DneKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i i 2 1
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 9 4
HICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 | bu6mmoreka [IOK
) ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 BzaumoneiicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJHDI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 3
RARIHCCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 8 1 3
yE https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/7f4 1 ada6
bu6mmoreka [IOK
32 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I ! https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabusbie IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

| ®u3nka — Hayka o npupoje. SIBienus |
IIPUPOJIBI

2 ®u3nyecKue sBICHUs 1
Du3nyecKue BEINYUHBI U UX U3MEPEHHE 1
VYpok-uccnenosanue "M3mepenne

4 TEMIIEPaTyphl IPU OMOIIH KHIKOCTHOI'O 1 1
TEPMOMETpA U AaTYUKa TeMIepaTyphl"

5 Metoapl HaydHOro no3Hanusa. Onucanue | bubnuoreka [IOK
(hbU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTessl:

6 JAJIBHOCTB MOJIETA IIAPUKA, ITYLHIEHHOTO |
TOPU30HTAIIBHO, TEM OoJIblIe, YeM Oouiblie
BBICOTA ITycKa"

Crpoenue BemecTBa. ONbITHI,
7 JOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1 bubnmorexa LOK
P P https://m.edsoo.ru/ff09fe0a
BElIECTBA
8 JIBH>KEHME YacTHUIl BEIleCTBa 1 bubmmorera [TOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbITH IO
9 HaOJIIOACHUIO TETIJIOBOTO PaCIIUPEHUs 1 1

ra3oB»




10

AFpCFaTHBIe COCTOsIHHA BCIIICCTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

11 O6006menue no pazaeny «llepBonadabHbIC ngj;;fiigﬁif 020378
CBEJICHUS O CTPOEHUU BEILLIECTBA»
12 Mexanunueckoe aBrKeHuEe. PaBHOMepHOE 1 bubnnoreka [HOK
HEPaBHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CropocTs. EMHHLEL CKOpoCTH https://m.edsogru/ff0a079c
14 Pacuer nytu 1 BpeMeHM IBUKEHUS bubmmorexa [OK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN Etlffj;l;f;siggifoaocw
16 IInotHoOCTh BeliecTBa. PacueT Macchl u bu6mmoreka [IOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paTopHa;.1' pabota «OnpeneneHue
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenue 3amgad nmo teme "[lnoTHOCTH bu6mmorexa [IOK
BergecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBUCHUMOCTH pacTshKeHUs (AegopMariim)
MPY>KUHBI OT MPUITIOKEHHON CHITBD)
21 SABnenue Tarorenus. Cuna TsHKECTU
22| mons Do cra, Pemene g o T BGmiorera LIOK
"Crta TokecTi” https://m.edsoo.ru/ff0al778
23 Cuna TsKeCTH Ha IPYTrUX IUIaHeTax. bubmuoreka [JOK




dusnyeckue XapaKTCPUCTHUKHU IIJIAHET

https://m.edsoo.ru/ff0al1502

bubmuoreka [JOK
24 Msmepenne cuit. Jlnamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778
26 Ciio)eHue IByX CUJI, HAlPABJIEHHBIX MO bubnunoreka [HOK
OJIHOM mpsiMoi. PaBHOAECHCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3agau nmo reme
"PaBHonelicTByrO1mas cui”
)3 Cuia Tpenus u e€ BuAbl. TpeHue B mpupoe bubnnoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yueHue
29 3aBUCUMOCTH CUJIbI TPEHHS CKOJIbKEHHS OT bubnnoreka [HOK
CHJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
Pemienue 3a1au Ha onpeneneHue
30 PaBHOICHCTBYIOLIEN CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «I"paduueckoe nzobpakenne cuin», «CHIIb, bubmmorexa [OK
https://m.edsoo.ru/ff0alde0
«PaBHOZENUCTBYIOIIAS CUID»
KontponbHas paboTa mo Temam:
1 «MexaHnueckoe aBKeHuey, «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0pakeHue crny, «CHb»
JaBnenue. CriocoObl yMEHbBIIICHUS U bubnmoreka [JOK
33
YBEJIMYEHUS NABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubnmuotexa [JOK

0T 00bEMa, TeMIepaTypsl

https://m.edsoo.ru/ff0a2376




[Tepenava naBneHust TBEPABIMU TEIAMH,

bu6mmoreka [IOK

33 JKUIKOCTSIMU U razamu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B JKHMAKOCTH U ra3e, BhI3BaHHOE bubmuorexa [JOK
JNIEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBiieHue B bubmuorexa [JOK
KUJKOCTH U raze. 3akoH [lackasy https://m.edsoo.ru/ff0a2826
bubnnoreka [JOK
38 Coobmaromutecs cocy b https://m.edsogru/ff0a2970
. bubnuorexa [JOK
39 Pnapagmieckuit npece https://m.edsogru/fans 136
40 Manomertpsl. I[1opiiHeBOM KUIKOCTHBIN
Hacoc
41 ATtMocdepa 3eMu ¥ IPUIUHBI €€ bubnnoreka [HOK
CYLLIECTBOBAHMUA https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATMochepHOe 1aBieHne ngﬁ;;f;igﬁ/ﬁoaz bSa
43 N3mepenue armochepHoro napieHus. Onpit bubnnorexka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(HEPHOTO TABJICHHS OT bubnuotexa [JOK
BBICOTBI HAJT YpPOBHEM MODs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe qaBieHHe bubnmoreka [JOK
Ha pa3JInYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amay mo Teme " AtmochepHoe
nasieHue"
47 JlelicTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE bubnuotexa [JOK
B HUX TeJ0. ApXHMeI0Ba Cujia https://m.edsoo.ru/ff0a3276
43 JlaGopatopHnas pabota «OnpezneneHue bubnuorexa [IOK

BBITAJIKUBAIOILECH CHIIBI, IEHCTBYIOIIEH HA

https://m.edsoo.ru/ff0a33fc




TEJI0, IIOTPYKECHHOC B ) KUJKOCTb»

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMMOCTH Beca Tella B

bubmuorexa [JOK

49 N N 1
BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TEJIa»
bubmuorexa [JOK
50 IImaBanme Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopnas padota "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBaHUE JOIAKU U
ornpezeneHue e€ rpy30noabEMHoOCTH"
Pemtenue 3amau mo remaMm: «IlnaBanne
52 cynoB. BosnmyxomnaBanuey, «JlaBienue bubmorera [JOK
YAOB. BOAYX > hitps://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
53 KontponbHas pabota no teme «/laBnenue
TBEPJBIX T, )KUJIKOCTEH U Ta30B»
bu6nmoreka [JOK
54 Mexannueckas padorta
p https://m.edsoo.ru/ff0a3{f82
bu6nmoreka [JOK
55 MomHocTs. EqUHUIBI MOIIIHOCTH
m A 1 m https://m.edsoo.ru/ff0a3{f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBAaEMOM IIPHU MOIBEME 1O JIecTHULE"
57 [Ipocteie Mexanu3msl. Peruar. PaBHoBecue
CHWJI Ha phluare
Prryaru B TexHuke, OBITY U IPUPOJIE.
58 JIaGoparopnas padora «MceinenoBanne 0.5 bubmorexa LOK
P . pHAAD ' https://m.edsoo.ru/ff0a478e
YCIIOBUM PAaBHOBECHSI pblUara
59 Pemrenue 3amay mo teme «Y CII0BUS bu6mmoreka [JOK

paBHOBECHSI phluara»

https://m.edsoo.ru/ff0a48a6




Koaddumnuent nonesnoro necTpust

60 Mexanmu3ma. Jlaboparopuas padota 1
«M3mepenue KIIJI HaKIOHHOM IIIOCKOCTHY
61 Pemenue 3agau mo teme "Padora, | bubmuorexa [JOK
motHocTh, KITI" https://m.edsoo.ru/ff0a4c48
2 Mexannueckas sHeprus. Kunernueckas u | bubmmoreka [IOK
IIOTEHIMAJIbHAs SJHEPT U https://m.edsoo.ru/ff0a4252
. bubnuorexa [JOK
63 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU 1
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTalIbHOE OIpeIeTICHHE
64 W3MEHEHUS KHHETUYECKON U MOTEHIMAIbHOMN 1 1
SHEPTUU MPHU CKATHIBAHUU TEJA IO
HaKJIOHHOM muiockocTu"
65 KonTponbnas padora no teme «Pabora u |
MOIIHOCTh. DHEPTHUS»
66 PezepHblil ypok. Pabora ¢ TekcTamu mo | bubnuoreka [IOK
Teme "MexaHnueckoe JIBHKeHHe" https://m.edsoo.ru/ff0adee6
Pesepaubiit ypok. Pabora ¢ Tekcramu mo
67 Teme "JlaBineHue TBEPABIX TeIl, KUAKOCTEN 1 1 bubmmorera [TOK
\ https://m.edsoo.ru/ff0adffe
ra3oB
63 PesepBHblit ypok. Pabora ¢ TekcTamu 1o 1
teme "Pabota. MomtHocts. DHeprus”
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 7.5




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPIOTO, )KUAKOTO U | bubnunoreka LIOK
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha |
OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKON TeOpUu
5 Kpucrannunueckue u amop¢Hble Tena 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KallWJUSIPHOCTb. | bubmuorexa [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacmupeHne u cxaTue 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3b TeMIIepaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBH)KCHHSI YaCTHII
9 Buytpennss sHeprus. CriocoObl H3MEHEHUs | bubmuorexa [IOK
BHYTPEHHEHN SHEPrUuu https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Buns! Teruonepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koudepennus "IIpakTuueckoe

bu6nmoreka [IOK

11 HCIOJIb30BAHKE TEIJIOBBIX CBOMCTB BEIIECTB
o " https://m.edsoo.ru/ff0a65c0
Y MaTepUaJoB B IIEISAX YHEProcOEpEeIKECHHS
12 KonnuectBo Temnorsl. Y aenpHas bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OaaHca. Bbu6mmotexa [JOK
TemmooOMeH 1 TEIII0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padota "HccienoBanne
14 SIBJICHHSI TETUIOOOMEHA TIPU CMEIIMBAHUT bubmmorexa [IOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topsiueit BO/IbI
Pacuer konmuecTBa TEMIOTH, HEOOXOAUMOTO
15 JUIS HarpeBaHUs TeJa U BbIIEISIEMOr0 UM
MIPU OXJIAXKICHUH
16 JlaGopatopHnas pabota "Onpeznenenue bubnmnoreka HOK
yIEeIbHON TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepIeBaHNE
18 KPUCTAJUTMYECKUX TeJl. Y eNIbHAsI TEeIIoTa bubmmorexa [TOK
p ' https://m.edsoo.ru/ff0a71d2
IUIaBJICHUS
19 JlaGopatopHnas pabota "Onpexnenenue bu6muoreka [JOK
yEeIbHOM TEIUIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bu6muoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
21 napooOpa3zoBaHUs U KOHJEHCAIIUH. bubmuorexa [IOK

3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EepHOTO TaBJICHUS

https://m.edsoo.ru/ff0a786¢




22

23

Brnaxxnocts Bo3nyxa. JlabopaTopHas padora
"OnpeneneHne OTHOCUTEIHHOM BIaKHOCTH
Bo3yXxa"

Penrenue 3aa4 Ha onpe/esieHHe BIaKHOCTH
BO3/yXa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIHIB pabOTHI TETJIOBBIX JBUTATENCH.
[TapoBas TypOuHa. [IBurareias BHyTPSCHHETO
CropaHus

25

26

27

KII/ TermoBoro aeurarens. TennoBeie
JIBUTATEIIN U 3a1IUTa OKPYKAIOIIEH CpeIbl
3aKOH COXpaHEHUs U MPEBPAICHUS SHEPTUU
B TEIUIOBBIX Ipoleccax

[loaroroBka Kk KOHTPOJIBLHOU paboTeE 1O TEME
"TerioBble aBiaeHUA. U3MeHeHHE
arperaTHbIX COCTOSIHMI BemiecTa"

bubmuoreka [{OK
https://m.edsoo.ru/ff0a7c7¢c

bubnunoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas padota nmo teme "TermnoBbie
siBJIeHUs. MI3MeHeHne arperaTHbIX COCTOSTHUN
BemecTsa"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpusauus tein. /[Ba pona
ANEKTPUYECKUX 3apsI0B
Ypok-uccnenoBanue "IaeKTpU3aLMS TET
UHIYKIMENW U IPU CONPUKOCHOBEHUH"

31

B3anmogeiicTBre 3apsoKeHHBIX TEl. 3aKOH
Kynona

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a87e4

32

33

OnexTpuueckoe nojie. HanpsskeHHOCTD
aneKTpru4eckoro nois. [IpuHnmn
CYNEPHO3UIINU INEKTPUUECKUX TTOJICH

Hocurenu QJICKTPHUYCCKUX 3apA10B.

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8a0a




DneMeHTapHbI 3apsia. CTpoeHue aToMa

IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH

bubnunorexa LIOK

34
COXPAaHEHUs BJIEKTPUUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOKCTB bubnmnoreka HOK
DIIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUUYECKUI TOK, YCIOBUS €ro
bu6nmoreka [IOK
36 cyuiecTBoBaHus. McTouHukmu
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. bubnuoreka [{OK
37 JIeCTBUS SIIEKTPUYECKOTO TOKa
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKU U 1
JADTICKTPUKH"
39 DNEeKTPUUECKUN TOK B METAJUIAX, JKUJKOCTSIX bubnmnoreka HOK
U Traszax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas ernb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlaGopaTopHas pabora 0.5 bubmuoreka [IOK
"N3mepeHue u perylIupoBaHUe CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKkTpuyeckoe HanpsukeHue. BonbTmerp.
42 Jlaboparopnas pabota "U3mepenue u 0.5 brbmmorexa [TOK
PaTOpHai p P ' https://m.edsoo.ru/ff0a% 14
peryaupoBaHue HapsHKEHUS
43 ConpoTHBIICHHE POBOAHKUKA. Y ACIBHOE bubnmnoreka [JOK
COIIPOTHUBJICHNE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHnast pabora "3aBUCUMOCTh
44 AIEKTPUUYECKOTO COMPOTUBIICHUS | bubnmnoreka [JOK
MPOBOJHUKA OT €TO JIHWHBI, IJIOI[aau https://m.edsoo.ru/ff0aa738
MOTEPEYHOro CeueHus: U marepuana”
45 3aBUCHUMOCTb CUJIbI TOKA OT HAIPSKCHHUS. bubnmoreka [JOK




3akon OMa Jy1s ydacTKa 1enu

Jlaboparopuas padota "Hccienoanue
3aBUCHMOCTH CHJIbI TOKA, HAYILETO Yepes3

https://m.edsoo.ru/ff0aa44a

bubnunorexa LIOK

46 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 ITocnenoBarenbHOE U NapajlieIbHOE
CO€JIMHEHUS TIPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka npaBmiia
43 CJI0KECHUS HANPSHKEHUH TTPU bubnnorexa [JOK
II0CJIEAOBATEIIbBHOM COCAUHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
Jlaboparopnas padota "IIpoBepka npasuia
49 JUIsL cfmm I’;OKa ipn HapaJIJP;eJII)iOM ' bubmmorexa [IOK
" https://m.edsoo.ru/ffOaadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3anay Ha npuMeHeHKe 3akoHa OMa bubmmnoreka HOK
JUTSL Pa3iIn4YHOI0 COEIUHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubmuoreka [IOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopatopHnas pabota "Onpexnenenue bubmuoreka [IOK
paboOTHI U MOIIHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpuUecKue Ien U MOTPEeOnTenn
53 3J'ICI(TppI/I“IeCKOﬁ SHEPTrUH B 61:31Ty. Kopotkoe bubnmorera LHOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
54 "DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tea bubmuoreka [IOK
U UX B3aumouencTBus. IlocTostHHbIN https://m.edsoo.ru/ff0abd2¢c
AIEKTPUUYECKUN TOK"
55 Kontponbnas pabora mo teme bubnuotexa [JOK




"DnexkTpuuecKue 3apaabl. 3apsIKEHHBIC Tella
" uXx B3aumoacucTsus. I1ocToOSHHBIN
AIEKTPUUYECKUN TOK"

https://m.edsoo.ru/ff0abea8

56 IlocTosTHHBIE MarHUTEI, KX B3aMMOJICHCTBHE
57 VYpok-uccinenosanue "M3yuenue nonei | bubnmnoreka HOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruauTHoe nojie. MarHuTHOE 1oJie 3eMJid U bubnuoreka [IOK
€ro 3Ha4YCHUE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaroHutHoe mose
bubnunoreka LIOK
59 3JEKTPUYECKOT0 ToKa MaruuTHoe nose
https://m.edsoo.ru/ff0ac1d2
KaTYLIKHU C TOKOM
[IpuMeHeHne P7IEKTPOMArHuTOB B TEXHHUKE.
" o bubnunoreka LIOK
60 Jlaboparopuas padota "M3ydeHue neiicTBUS 0.5
" https://m.edsoo.ru/ffO0ac74a
MarHUTHOTO TOJIS Ha MPOBOJIHUK C TOKOM
DNEKTPOJIBUTATENh MOCTOTHHOTO TOKA.
Hcnonb3oBanue anekTpoaBUTareneii B
61 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE brbmmorexa [TOK
Y . i https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas padota "KoHcTpyrpoBaHue u
u3ydeHue paboThl NIeKTpoIBUTaTENS"
2 OnpiTel Dapajnes. 3aKOH AIEKTPOMarHUTHOM
naaykuuu. [Ipasuno Jlenna
OnexTporeneparop. CriocoOsl MoydeHus
63 IEKTPUYECKON SJHEPTUH. DIEKTPOCTAHIIUN
Ha BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUN
64 [ToaroroBka Kk KOHTPOJIBHOU paboTeE MO TeMe
"DneKTpuuecKre U MarHUTHBIE ABJICHUA"
65 KonTponbnas pabora no teme bubmuoteka [IOK

"DNeKTpUuUeCcKre U MarHUTHHIE SIBJICHUS"

https://m.edsoo.ru/ff0acb14




66 PesepBHbIit ypok. PaboTa ¢ TekcTamu mo | bubnmnoreka HOK
teme "TeroBblie siBICHUS" https://m.edsoo.ru/ff0accSe
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o | bubmmoreka [JOK
teme "[loCTOsTHHBIN 3eKTpUYEeCKUd TOK" https://m.edsoo.ru/ff0acdc6
63 PesepBHblil ypok. Pabora ¢ TekcTamu 1o |
Teme "MaruuTHeie siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12.5




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourposbnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Mexannueckoe aBuxeHnue. MarepuanbHas |
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHHUYCCKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
. bubmuorexa [JOK
3 PaBHOMEpHOE NMpAMOIMHEITHOE ABUKEHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE NPSAMOIUHEHMHOE IBUKEHUE. |
CpenHsis 1 MTHOBEHHAs1 CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubnnorexka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO ABMKeHUA. ['paduk 1
CKOpOCTH
JlaGopaTopHnas padora "OnpeaeneHue
7 CKO peHI/Ii{TJ Tenf npu aBHOpCI(O €HHOM 1 1 bubmorexa HOK
yerop pap . yeKop https://m.edsoo.ru/ff0adb18
JIIBMYKEHUH 110 HAKJIOHHOM IIOCKOCTH"
8 CBoOonHoe manenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 ITepuo E gacToTa oopa eHHﬂpJ};)ItI(HefIHaH u 1 bubmorexa HOK
pHOd patll ) https://m.edsoo.ru/ff0ac176
yTJI0Basi CKOPOCTH
10 LenTpocTpeMHuTeNbHOE YCKOPEHHE 1
11 ITepBsiii 3ak0H HptoTOHA. BEKTOP CHITBI 1 bubmuorexa [JOK




https://m.edsoo.ru/ff0ac612

12 Bropoii 3akon HerotoHa. bubnunoreka HOK
PaBHOelicTBYIOIIAsA cHila https://m.edsoo.ru/ff0ae72a
. bubnunorexka [HOK
13 Tpetuii 3akon Herotona. Cynepno3uius cui hitps-//m.c dsogru 086982
14 Pemienue 3a1a4 Ha NPUMEHEHUE 3aKOHOB bubnnoreka [HOK
HeroTona https://m.edsoo.ru/ff0aebbc
5 Cunaympyrocmn. Sacon [yxa o edsooriies2
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaGopaTtopHas pabora «OrnpeneneHue bubnnoreka [JOK
JKECTKOCTH IPYKUHBI» https://m.edsoo.ru/ff0ace28
bubnnoreka [JOK
18 Crna Tpenms https://m.edsogru/fanﬂ 38
bubnnoreka [JOK
19 Pemenue 3amau o reme «Cuiia TpeHUsD https://m.edsogru/fanfaZ6
20 JlaGopaTtopHast pabora "Onpeznenenue bubnnoreka [JOK
Kod(puimenTa TpeHUs CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3agau no teme "3akonsl HetoTOHA. bu6mmoreka [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO TaACHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHnEe TET BOKPYT
23 rpaBUTalOHHOrO 1eHTpa (ConHevHast
cucrema). ["amaktuxu"
24 Pemenue 3agau no reme "Cuiia Ts>KecTu U bubnmoreka [JOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ffO0af5f8
25 [TepBas kocMU4eCcKasi CKOPOCTb. bubmuorexa [JOK




HesecomocTs 1 neperpysku

PaBHOBecue MaTepuaibHOW TOYKH.
AbcomoTHO TBEpIOE Tenno. PaBHOBecHe

https://m.edsoo.ru/ffO0af33c

bubmuorexa [JOK

26
TBEPZIOTO TeJIa € 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cuibl. LeHTp TsKECTH
73 Pemienne 3agau mo teme "MOMEHT CHIIBL. bubmuorexa [JOK
HenTp tsxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe
29 "MexaHn4yecKkoe ABUKEHUE bubmorexa LHOK
. g " ’ https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTtponpsHast pabora o Teme
30 "MexaHHYEeCKOe IBIDKEHUE bubmmorexa LHOK
. | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten
Nmnynbe Tena. Umnynbe cuiibl. 3aKoH
31 COXpPAaHEHUS UMITYJIbCa. YTIPYTroe U bubmmorexa [TOK
P yaibea. JTpyT https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOICHCTBHE
3 Pemenue 3anau no reme "3akoH COXpaHEHUS bubnmnorexa [JOK
uMITynbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenius "PeakTuBHOE ABUKEHHE
B IIPUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 Mexannyeckasi paboTa U MOIITHOCTh
P B https://m.edsoo.ru/ff0b0a84
35 PaboTta cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubnuorexa [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUJIBI TPEHUS TPU PABHOMEPHOM

JABMXKCHHUU TEJIa 11O FOpI/I3OHTa.TII>HOI\/’I




IIOBEPXHOCTU»

Cas3b dHepruu u padoTsl. [loTeHnanpHas

37
SHEPrus
18 Kunernueckas sneprus. Teopema o bubnunoreka [HOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas paborta «3ydeHue 3akoHa bubnuorexa [JOK
COXpaHEHUS DHEPTUU» https://m.edsoo.ru/ffOb12fe
41 KoiebarenbHoe IBUKEHHUE H €TO bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxatomue kojaebanus. BeiHyX/1eHHbIE bubnnorexa [JOK
KojeOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuil U Ipy>KMHHbBINA MasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTb MTEPUOIA
44 KoJIe0aHUH OT )KECTKOCTHU MPY>KUHBI U MaCChI bubmmorexa [TOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaienue 3Hepruu Npu MEXaHUYECKHUX
KOJIe0aHUsIX
JIaGopartopnas padora «Onpeaenenne
46 qacroim Hpne I/II)OJIa Kone6a}zmﬁ i HHHOTO bubmorexa LHOK
P 24 https://m.edsoo.ru/ffOblaec
MasITHHKa»
JlaboparopHas padota «IIpoBepka
PaTOpHai p POBEP . bubnmoreka [JOK
47 HE3aBUCUMOCTH TIEpHO/ia KoeOaHuii rpy3a,
https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl TPy3a»
Mexanunueckue BoJHbI. CBOMCTBa
bubmuorexa [JOK
48 MexaHu4ecKux BoJH. [IpononbHbie U
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koH(pepenmus "MexaHn4ecKnue BOTHBI




B TBEPAOM Teiie. CeiCMUYECKHE BOTHBI"

50 3Byk. PacmipocTpanenue u oTpakeHue 3ByKa

51 Ypok-uccinenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI"

57 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC

53 Ypok-koHpepenmus "YapTpa3Byk u bubnuorexa [JOK
UH(PaA3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU pabOTE MO TeMe

54 "3aKoHbI cOXpaHeHusl. MexaHuueckue bubmmorexa LHOK

https://m.edsoo.ru/ff0b25f0

KoJie0aHUs U BOJHBI"
KonTponbhas pabota no teme "3aKOHBI

55 coxpaHeHus. MexaHndeckue KoyuebaHus u
BOJIHBI"

56 DNEKTPOMAarHuTHOE IOJIE. bubnnoreka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-konpepentus "[lkana

53 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30Banue bubnmnorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOU https://m.edsoo.ru/ff0b2fe6
cBas3u"
VYpok-uccnenosanue "M3yueHne cBONCTB

59 AJIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO bubmmorexa [OK

https://m.edsoo.ru/ff0b2c6¢

MOOWIBHOTO TenedoHa"

60 Pemenue 3a1ay Ha onpeeneHyne 4acToTsl U
JUTMHBI SJIEKTPOMArHUTHOW BOJTHBI

61 DeKTpoMarHuTHas IPUpoa CBETa. bubnmnoreka [JOK

CxopocTth cBeTa. BoimHOBBIE CBOWCTBA CBETa

https://m.edsoo.ru/ff0b31d0




Ucrounuku ceeta. [Ipsmonuneiitnoe

62 acrpocrpanenue csera. 3armenus CoiHia u bubmmnorera [IOK
pactipoctp ' H https://m.edso0o.ru/ff0b3658
Jlynsl
3aKOH OTpa)keHHs CBeTa. 3epkaiia. Pemenue
63 3aJ1a4 Ha IPUMEHEHNE 3aKOHA OTPaKEHUS bubmmnorera [IOK
P P https://m.edso0o.ru/ff0b38c4
cBeTa
64 [Ipenomienue cBera. 3aKOH NPEIOMIICHUS bubmumoreka [IOK
CcBeTa https://m.edsoo.ru/ffOb3aea
TTostHOE BHYTpPEHHEE OTPAKEHNE CBETA.
65 I/IcnonbsoBZEI)de HonHono BHYTPEHHETO bubnnorexa LIOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPa)KEHHUS B ONITUYECKUX CBETOBOAX
JlaGopaTtopHnas padora "HcciaenoBanue
66 3aBUCHUMOCTH yTJia MPEeTOMIICHHUS] CBETOBOTO
Jqy4a OT yIJla NaJieHHs Ha TpaHule "BO3ayX-
crexino""
VYpok-koHdpepenuus "HcnonapzoBanne
67 MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [JOK
68 JIna3el. OnTudeckast Cuiia TUH3EI
https://m.edsoo.ru/ffOb3{2c
bubmuorexa [JOK
69 ITocTpoenue n300pakeHnii B TMH3AX
P P https://m.edsoo.ru/ff0b444a
JIaGoparopHas pabora "Onpenenenue
70 dox Ic)Hor(P; aCSTOSIHI/ISI u ol;mqecxoﬁ CHUIIBI bubnnorexa LIOK
Y 1?, " https://m.edsoo.ru/ff0b4206
coOMparoIIe TUH3BI
71 Ypok-koHpepentus "OnTuyeckue THH30BbIE bubnuorexa [JOK
npubops"” https://m.edsoo.ru/ff0cOa7e
72 I'1a3 kak ontuyeckas cuctemMa. 3peHue bubmuorexa [JOK




https://m.edsoo.ru/ff0b4684

Ypok-koudepennus "Jlepexto 3penus. Kak

73 "
COXPaHUTb 3PEHUE
Pasnosxenue 6enoro ceera B ciekTp. ONBITHI
74 Hprotona. CioxkeHue CrieKTpaibHbIX IIBETOB. buGnnorexa LIOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBera
JlaGopaTtopHnas padota "ONbITHI 11O
75 Pa3IOKEHUIO OCIIOTO CBETA B CIIEKTP H bubnuorexa [JOK
BOCIIPUATHUIO LIBETA IIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/ICHUU Yepe3 1IBETOBbIE (GUIBTPHI"
Ypoxk-npaktukyMm "BoiHOBBIE CBOMCTBA
76 CBeTa: IUcCIepcHsi, UHTepPepeHus U
nudpakmms"
77 OmnbiTel Pesepdopna v mianeTapHasi MOJIEb bubnnoreka [JOK
aroma https://m.edsoo.ru/ffOc12a8
78 IToctynatel bopa. Moneins aroma bopa
79 Hcnyckanue v moryionieHue CBeTa aTOMOM. bu6nmmoreka [JOK
KBanTsl. JInHeituaTbie CIEKTPbI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "HabntoneHne cCieKTpoB bubnnoreka [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI Eubmorexa IIOK
https://m.edsoo.ru/ff0c1672
22 Crpoenue atomHoro siapa. Hyknonnas bubnuorexa [JOK
MOJIENIb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIie npeBpanieHus. M30Tomns brbmorexa HOK
https://m.edsoo.ru/ffOclal4
24 Pemenue 3agau no teme: "PagnoakTuBHbBIC bu6mmorexa [IOK

npeBpauieHus "

https://m.edsoo.ru/ffOc1b4a




85

[Tepuon momypacnana

26 Ypok-koHpepenmus "PagnoakTuBHBIC bubmmoreka [JOK
W3JIyYEHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

27 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3apsiI0BOT0 U MacCOBOI'0 YHCEI https://m.edsoo.ru/ffOc1c58

28 DOHeprus CBsI3U aTOMHBIX sAjiep. CBA3b MACChI bubnnoreka [HOK
U YHEPIrUuun https://m.edsoo.ru/ffOcld7a

89 Pemenue 3anau no teme "SAnepusie peakuun”

90 Peakunu cuHTE3a M JIETICHUS SIAEP. bubmuorexa [JOK
Ucrounuku sueprun CosHia U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenus "SnepHast sSHepreTuka.

91 JeficTBUS paquOaKTUBHBIX U3y4YE€HUN Ha
’KUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeEMe

90 "DNEeKTpPOMarHuTHOE MOJIE. bubnnoreka [JOK
DJeKTpOMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbnas pabora no teme

93 "DIeKTPOMarHuTHOE TOJIE.
DJNeKTpOMarHuTHbIe BOJHbI. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenwue, o600mIeHNE. JlabopaTopHbIe bubnmnoreka [JOK
paboTsl o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTropenue, 00o0meHue. Perenne

95 pacyeTHBIX M KaYECTBEHHBIX 3a/a4 110 TEME bubmmorexa [JOK
" " https://m.edsoo.ru/ff0c2572

Tennossle mporeccsl
96 [ToBropenue, 00001menue. Pemenune bu6mmoreka [IOK

PaCUYCTHBIX U KaUCCTBCHHBIX 3a1a4 110 TEMC

https://m.edsoo.ru/ff0c2a22




"KIIJI TermoBsIX aBurarenci'”

[ToBTopenue, 0600mmenue. Pemenne

97 aCUETHBIX M Ka4eCTBCHHBIX 3aJ1a4 I10 TEME 1 bubmmorexa LOK
P g hitps://m.eds00.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"

98 [ToBTOpenue, o606meHue. JlabopatopHbie | | bubnnoreka [HOK
paboTel 1o kypcy "CBeToBbI€ sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHne. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXPAHEHUS B 1 bubnnorexa LIOK

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

100 [ToBTOpenue, 06o6menue. Padora ¢ | bubnuorexa [JOK
Texkctamu 1o TeMe "Koiebanus u BoiHb" https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, 0600menune. Padora ¢ | bubmmoreka [IOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o0mmenue. Padora ¢

102 TekcTamu 1o Teme "KBaHTOBas u sijiepHast 1
¢uzuka"

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27
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