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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 001Iiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom ¢eaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpPraHu3alyi0 H3y4eHUs
¢bu3MKN Ha AEATETPHOCTHOM OCHOBEe. B mporpamMme mo (u3HKe yUUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanmzanuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM OOy4eHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), MmpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YI€OHOMY IPEIMETY.

®dusuka sABISETCI  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOLIECCOB
W SBIICHWM, M3y4YaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuyHYI0 KapTHUHYy MHpa,
IpeIoCTaBlIsieT HanOoyiee SCHBbIE OOpas3lbl NPUMEHEHUS HAyYHOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEeHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHUE
CIIEIYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJb30BaTh  HAyYHbIC
JIOKA3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenmn wusyuenus ¢GU3NMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Koumenmuu mnpemnomaBaHusi ydeOHoro mpeamera «Dusmka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON pELICHUEM



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

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYydYalomuXcsd K HaydHOMY
U3YYCHUIO TPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (POPMHpPOBAHUE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIINM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3UKH ISl Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU ¥ TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHI0 B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBACHITH (PU3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUW HAOIIOAaTh IPUPOIHBIC SBIICHUS U BBHITIOJHSATH OTIBITHI,
nabopatopHble  pabOTBl M DIKCIICPUMEHTAJIbHBIC HCCICIOBAHHS C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEd (PU3HMUECKOTO COAEpPKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JIeATeILHOCTH, CBI3aHHBIMU
Cc U3UKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHHSIX (DU3UICCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

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

[Ipennaraemeplii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeJIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOy4Jaronuxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3alaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KIIACC

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

®dusnka — Hayka O npupone. SIBineHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd HU3YYalOT TMPUPOLY.
EcTecTBeHHO-HAay4YHbI METOJ| TO3HAHMA: HAOIIOACHHWE, NMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SIBJICHHUSI.

2. @uznyeckue npuOOpPhl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI ASJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.

2. M3MepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIAOTO TEA.

4. OrmpeneneHue pa3MepoOB MalbIX TEN.

5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJIbl, HX pa3smepbl. OmbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrm>kenne dactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelictBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHUSL.



2. Habmonenue nuddysumn.
3. HaOmionenue ~ siBIeHUN,  OOBSCHSIOUIUMXCA  MPUTSHDKEHUEM WM
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJB30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe H B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SIBnenne uHEpUUM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHe TeNl KaKk NpUYHHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIICHHE TATOTEHHSI U CUJIA
TshkecTu. Cuila TsKecTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomencTByromas cui. Cuina TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHme MexaHMUeCKOTro JIBHKEHUS TeNa.
2. N3mepeHune cCKOpoCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmronenue siBeHus: MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CrnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuwie pabomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM ITUIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT 00BEMma, Temmeparyphl. llepemada maBieHUsS
TBEPABIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBienue. [IpuuuHBI CyIIeCTBOBAaHUSA
BO3MyImIHONW 000y0uku 3emiu. OmbiT Toppuuenmu. M3mepenue atMmochepHOTO
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BEITCCHEHHOW JKHIKOCTH.

8. YcloBHE IUIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
IOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHUIIbL, JEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTpyKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpeIeNIEHUE €€ TPYy30MOABEMHOCTH.

Pa3zgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanundeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phlyara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIMAIbHAs SHEPIHUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycioBuid paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM IIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KVIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJEKYISPHO--KUHETUHYECKOW TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH DJHEpruu:
TeIuIonepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEepEaauH:
TEILIONPOBOJIHOCTD, KOHBEKIIUS, U3IyUYCHHUE.

KonuuecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TeriooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemoBoro Oamanca. IlnaBinenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CrOPaHusl.

[Tpununer pabotel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble IBUTATENN U 3aIIUTa OKPYKAKOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaOmonenne OpOyHOBCKOTO JTBUKECHHUSL.
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Hab6mronenune nuddysun.

HabGnronenue siBjeHNi cMaunBaHUs U KallWJUISIPHBIX SIBJICHH.
HabnrogeHue TemioBoro paciupeHus Teul.

M3MeHeHue AaBieHUs ra3a IpU W3MEHEHUU OoObEMa M HArpeBaHUM WU
OXJIaXKICHUH.

[IpaBuita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/iIeHue Ipu COBEPUIEHUH PaOOTHI.

HarpeBanue npu coBepiieHnH paObOThl BHEIIHUMU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosiHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSXKECHHUS.
OMNBITHI O BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIONIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruM Tella B PE3yJIbTare
Terionepeaayn U padboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThiM METATUIMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaelIbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPIO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W  JMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
HcTOYHMKN MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimengoBaTenbHOE W MApauIeNIbHOE  COCIUHEHHE
IIPOBOJTHUKOB.

PaGora u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarautHoe T1oJe  BJIEKTpU4Yeckoro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. Vcronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJeKTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B M B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLIMS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.
[TpOBOJTHUKM U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JlelicTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune Cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIEeCKOTr0 HAPsHKEHUST BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3I€JIECHUs MOJOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHre MArHUTHBIX MOJIENH TOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb OCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKIWU.

OmneiTel @apajes.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHUIO DJCKTPU3ANMH TEl WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenune u peryJupoBaHue CUIIbI TOKA.

N3mepeHune u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CWJIBI TOKA, MAYILIETO 4epe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ HarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJSi  TIOCTOSIHHBIX ~ MAarHUTOB  TIPU  UX
OOBeIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIKME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUSA
KAaTyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENIS.

20. U3mepenue KIIJI anmekTpoaBUrareslbHOl yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHWM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABMKEHUE. CpellHssl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEWHOe JBrkeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKPY>KHOCTH. llepron um yacrtota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTtona. Bropoi 3axkonH Herorona. Tperuit 3akoH HeroToHa.
[IpuHIMII CyNEPHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynbec tena. M3menenne mmmyinbea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE IBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHJI TSKECTH, YNPYTOCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEPrUs CxKAToW NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGmrogeHune MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIIKEHUS OJHOTO M TOTO Xe Tela
OTHOCHUTEJILHO Pa3HBIX TEJl OTCUETA.

W3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaOmronenue aBuKeHUsl Teia Mo OKPYKHOCTH.

HabnroneHnne MexaHnIeCKuX SBICHHUMA, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Teja M JICUCTBYIOIIECH Ha HETro
CHUIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JBUKCHUH.

[Tepenaua uMITyabca pu B3aUMOJECHCTBUH TEII.

[IpeoOpazoBaHus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUMU.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPH CBOOOTHOM TaICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUH TIPH ABIKCHUH Teja MO/ ICHCTBUEM
TPY>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIDKEHUS [IAPUKA I TETIEHKKU.

OnpeneneHue CpeaHEe CKOPOCTH CKOJIBKCHHS Opycka WM JIBMKSHHUS
HIapUKa [0 HaKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMsI Tejda TMPU PABHOYCKOPEHHOM JIBUKEHUM TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCSTCS KakK psij HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGUIeHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOoCTH TIPU MOABEME Tpy3a C
WCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHO/I,
4acToTa, aMIUINTy1a. MaTeMaTnyecKui U NpYKUHHBIM MasATHUKH. [IpeBpanienue
SHEPIUM MPU KOJIeOATEIHLHOM JABUKEHUM.

3aryxatomue  koneOanus.  BwiHyxkaeHnesle — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONepeyHble BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pPacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. ' poMKOCTh 3ByKa W BbicOTa ToHA. OTpakenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Habnronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHYKISHHBIX KOJIeOaHU U PE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIN).
Halmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
JIaﬁopamopnbw pabomul u onvimeol.
1. OmpezgeneHne dYacTOThl M Tepuojia KojJeOaHMM MaTeMaTHu4ecKoro
MasiTHUKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOIeOaHUH MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIa KOJIeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJia KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  Mepuoja  KoJjeOaHwuii
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOHOTO MaeHUS.

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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OnexkTpomMarHuTHas npupoaa cBera. CKopocTh cBeTa. BONHOBBIE CBOWMCTBA
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHUS.

JlyueBas  momenp  cBera.  Mcrounuku ~— cBera.  I[IpsMonmHEerHOE
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHnue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. lcronb30BaHWME TOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydeir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhuyeckass cucteMa. bIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpeioToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceTa.

Jlemoncmpayuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop ydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moxens ria3a.

11. Pa3noxenue 6enoro cBera B CIEKTP.

12. [Tonyuyenue 6em0r0 CBETA IPH CIOKEHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPaXKeHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3ydeHue xapakTEpPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCHGI[OBaHI/Ie 3dBUCUMOCTH yIJia IPCJIOMJIICHUA CBCTOBOIO Jiyda OT YyTJid
MNaacHWA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Ilomydyenue n3o6paxeHHil ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHJIBI COOMparouiei
JIMH3BI.

6. OIBITBI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. ONIBITBI O BOCIPHUSTHIO LIBETA NPEAMETOB NPH UX HAOIIOACHUM uYepe3
[[BETOBBIC (DPUIIBTPHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 NOriomeHne ceeta atoMoM. KBaHThl. JIMHeWYaThle CIIEKTPBI.

PagnoaktuBHocTh. Anb(a-, 6eta- U raMma-uziaydeHus. CTpoeHrue aTOMHOIO
anpa. HyxionHas wmopens aromHoro sxpa. HWszoromsl. PaanoaxTrBHBIE
npespamenus. [lepuon nomypacnana aTOMHBIX 1€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. CnekTtp BOAoOpoaa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus: NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HalnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHE HHEPTUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENBHO--00001IAOIIMI MOAYJIb TPEAHA3HAYEH JI CUCTEMATHU3a[u1
U 000OuIeHHs]  MPEAMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢Gu3uke I 0O0yyaromuxcs,
BBIOPABIIIMX ATOT yUEOHBIN MpeMeT.

[Ipy M3y4eHUN HAHHOIO MOJIYJIA PEATU3yIOTCS U CUCTEMATHU3UPYIOTCS BUJBI
JIeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunuBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  oOyueHus, (opMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
ABJICHUSI, TPUMEHSSI TOJy4YeHHbIE 3HAHHUS, penaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIIMTIHANBHO ACSTENBHOCTHBIN XapakTep JaHHOTO pasjena pean3yeTcs
32 CY€T TOro, 4YTO OOydYarlIMecs BBIMONHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTbh W HAyYHO OOBICHSTH
bu3nuecKkue SBICHUS B OKPYKAIOIIEH MPUPOJIEe U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl IPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSCHATh HAyYHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTIDKCHHH COBPEMECHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAILICHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue UMK HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTH)KEHUSM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAYMMBIX
M OTUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTH)KEHUM (PU3UKH;

— OCO3HAaHME BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBHOCTHU, MHTEpeEca K HCCIIEeI0BATEIbCKON
NEeSATEeNbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS MU  JIMOLUMOHAJIBHOIO
0J1aromoJIy4us:

— OCO3HaHHE IIEHHOCTU O0€e30MacHoro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTU TMPaBWJI 0OE30IaCHOTO TIOBEJIECHUS Ha
TPAaHCIIOPTE, HA JOpPOrax, C JIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAITHUX YCIIOBHUSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedieKCUH, MpPU3HAHUE CBOETr0 IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APyroro 4ejIoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



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

e — HHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdeCcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JlacTH OKpYy>Kalollel cpeabl, IUIAaHUPOBAHUS TMOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX TTOCIICJICTBUMN JIJI1 OKPY KAIOIIEH CPEeIbl;

e — OCO3HaHHWE TJI00ATLHOrO XapakTepa JKOJIOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJIOBUSAIM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPH BBITIOJHCHUH WCCICIOBAHUN U
MPOEKTOB (HPU3UYECKON HAIMPaABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€Pe3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POpMYTUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNe(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00JaCcTH
du3uKy;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBHHA C Y4YETOM BIMSHHS Ha OKPYXAWOLIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS TporpamMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  Y4YCOHBIC  JCHCTBUS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue JelicTBUA:



BBISIBIIATH W XapaKTEePU30BaTh CYIIECTBEHHBIC NPHU3HAKH OOBEKTOB
(s1BNIEHU );

yCTaHABIMBATh CYIIECTBECHHBIA MPHU3HAK KJIaCCU(PUKAIIUNA, OCHOBAHHMSI JIS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOTFOACHUSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;
BBISIBIIATH TIPUYMHHO--CJICJICTBEHHBIC CBSI3W TIPH H3YyYCHUH (DHU3NUECKUX
SBJICHUN W TIPOIECCOB, JeJaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JI€TyKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUCHHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIIMYHH;

CaMOCTOATEIILHO BBIOMPATh CHOCOO pernieHus y4eOHOW (u3nIecKon
3amaun (CpaBHEHHWE HECKOJIBKMX BAapHUAHTOB PEIICHHS, BHIOOp Hambosee
MOAXOIAIIETO C YYETOM CAMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENBHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIM
(GU3MYECKUN JKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOIrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METObl, THCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA JIaHHBIX C Y4ETOM MPEIIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHopMaIlMl W WUIIOCTPUPOBATH pellaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIC 1eHCTBHUS:

B XO7e OOCYXIEeHUs y4eOHOro Marepuaia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa pEIIeHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeILHOCTH OOIICHUS;



COMOCTAaBIIAATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKUBaTh pa3IUUUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJIMYHO NMPEACTABIATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIIbHOM pa0OThl MpU PEIIEHUHM KOHKPETHOW (PHU3MUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHSI
no €€ JOCTIKEHUIO: paclpelesiTb poiH, OOCYKIaThb IpPOLECCHl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIe yHUBeEpCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalUsX, TPEOYIOIIMX
JUIsL pelieHus (U3NYECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaJbHOE, NPHUHITHE PEIICHHs B TPYIE, NMPUHATHE PEIICHUN
TpyHIon);

CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM pellieHus! (PU3NUecKol 3aauu Win
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHThI pELICHUM;
nienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHHUS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS]))  PE3yJIbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
¢u3NyecKoro HMCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, M3MEHUBILIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa 1IeJIU U YCIIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTHUKY IPYTroro;



npuU3HaBaTh CBOE MPABO Ha OIMIMOKY MpU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K xonIy o0ydeHus B 7 KkJacce rnpeaMeETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SIBJICHUS,
HaAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BewlecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUsS, pPaBHOACUCTBYIOIIAS
cuna, jaedopmanua  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEmIoBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE  JBWXKECHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMeperaya JaBJICHUS TBEPABIMU TeElaMH, >KUJIKOCTAMH H
razamM, arMoc(epHOe€ JaBJiCHHWE, IUIABaHUE TeJl, [PEBpALICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacro3HaBaThb NPOSBICHUE HU3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHl ABWKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHs B NPHUPOJE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJCHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJIe 4YeJI0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJICJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
dbu3nYecKkre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpPEMS,
IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()()HUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYECKas UM TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHUU IPABUIBHO
TPAKTOBaTh  (PU3WYECKUII  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIUMYHMHY C JAPYTHMMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ysl MpaBUiia CJIOKEHUSI CUII (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUIIO paBHOBecHUs pbryara (0Joka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OObsiICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3NYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YsS 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
yCIJIOBUS 33Ja4y 3aIMCBIBATh KPaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YE€HHON (PU3UUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nUecKux CBOMCTB Tel: dbopMyIrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aMMChIBATH XOJ ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol C HCIOJIb30BAHUEM MPSIMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH
PaBHOMEPHO JBWXKYLIErocs TeJla OT BPEMEHW JIBHJKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TeJIO, YCIOBUM
IJIaBaHus TeJl, YCIOBUW paBHOBECHS pblyara U OJOKOB), y4aCTBOBaTh B



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUA, CcOOUpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHUCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJE
NPEJIOKEHHBIX TaOMUIl U TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CUJIA TPEHHUS CKOJBKCHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWUJa, JIWCTByIOIlas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOAD(PUIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAysl TMPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMYNHBI,

cOOJII0/1aTh MPaBUIJIa TEXHUKU OE30MIaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIUECS COCY/bI, OapoMeTp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJI0K, HAKJIOHHASI TNTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBL  JCHCTBUS HU3YUYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOpOHM Ha HX OmNHUCcaHusi (B TOM YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP ), UCTIONB3Ys 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIMI0O O  MpPUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 11 obecriedeHus: 6€30MacHOCTU TP OOpallleHuH ¢ MpUOopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY KalolleH cCpejie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMM W TyTEM CpPaBHEGHHUS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYUBON WIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCTIOJTb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUI HAyYHO--TIOMYJISIPHYIO
JUTepaTypy  (QHU3MYECKOTO  COACpX aHWs, CIPABOYHBIE MaTepHAIIbI,
pecypchl cetu MHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO CONIEPIKaHUs, B TOM



qHclie MyOJWYHO JeNaTh KpaTKHe COOOIIEHHUs O pe3ysbTaTaxX MPOEKTOB
WIHM Y4YeOHBIX HCCIEJIOBaHMH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMpPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALUEH;

IPU BBIIOJHEHUN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpeneniarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 3a BBINOJHEHUEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMNIbI,  BbICTPAUBATh
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUNTHIBASI MHCHHE OKPYKAFOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUYaIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIE TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pPACIIMPEHUE U CKaTHe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTauiM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apSAIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TIOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 OINUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacmo3HaBaTh TPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBIICHUNH B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIC SIBJICGHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CojiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBJICHUM;

OIMKCHIBATh U3yUCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJeJbHAs TEIJIOEMKOCTh BEIECTBA, VJAelbHAs TEIUIoTa



IUTaBJICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CrOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JEHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUUYECKHI 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YyAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0 TOKAa), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
¢u3HYECKUi CMBICT WCIOJIb3YEMbIX BEITUYMH, 0003HAYEHUS U EIMHHIIBI
(Gu3NYECKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIWYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJEKYJSIPHO--KHHETUYECKONW TEOPUHU
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3ULMH TMOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa JJis ydacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3allMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyallui IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
IaroB C ONnopod Ha 1—2 W3y4YEeHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCJIOBHS 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelIeHHs 3aJauyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJIy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(GU3MYECKUX METOOB, HCIOJb3yS OMNHCAHUE HCCIEHOBAaHUS, BBIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh TOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
(bu3MYecKuX CBOMCTB Tell (KanWJISpHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIy4arolle (Morjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yaJM3al[sl MAarHUTHBIX TOJE€H TMOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTa,
CBOMCTBAa DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IpOBEPsiEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 IPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3JyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHOM MOrPEUTHOCTH;
IPOBONUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C UCHOJb30BAaHHUEM MPSAMBIX H3MEpEHUN  (3aBUCUMOCTD
COIMPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOL[AJAM MOIMEPEYHOTO
CEUEHUs U YAEIBHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCIENOBAaTEIbBHOTO U IApaUIEIbHOTO  COCAMHEHHUH
IPOBOJHUKOB): TUIAHUPOBATh WCCIEIOBAHUE, COOUpPATH YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenys MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTarhl NOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIIECTBa, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIeNysl MPEAO)KEHHOU MHCTPYKLUH, U
BBIUMCIISATh 3HAUCHHUE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JICKTPUUYECKON IHEPTHH, DIECKTPOOCBETUTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpEeIOXPaHUTEH, YJIEKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIOJNIb3YSl 3HAHMUS O CBOWMCTBax (DPM3MUECKUX SIBICHUI U HEOOXOIUMBIE
duznyecKkre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHCTBA M HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTelb BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI JJIEKTPUUYECKUX



Heneil ¢ mocnea0BaTeNbHBIM U MapaljIeIbHBIM COSTUHEHHEM 3JIEMEHTOB,
pasznunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU JJIs oOecneueHrss 6€30IacHOCTH MpU o0palleHuu ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY KAIOILEH Cpee;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUI HAyUYHO--TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOTOo COAEpXaHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcesl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHUCIE€ MyOJUYHO MPEACTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COIPOBOXAATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBIOJHEHUN YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMM, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHIily oOyuenus B 9 kJjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHSITUS: CHUCTEMa OTcuéra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBHOCTh MEXaHWYECKOTO JBIXKCHUS, aedopmalius
(ympyras, mjacTU4ecKkas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPy3KH, HEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK W YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE [BH)KEHHE, CBOOOJIHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUJKEHUE 110 OKPY>KHOCTH, B3aUMOJECHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KoJjeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHUE M NPETIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJIOXEHHE CIEKTPAJbHBIX LIBETOB, JUCIEPCUSl CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIyYEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

pacrmo3HaBaTh MPOSIBICHHE HM3YyYEHHBIX (DU3MUECKUX SBJICHUN B
OKpy’XarolleM Mupe (B TOM uuciae (PU3MYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yJIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIyYEHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YeHHUE
OPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH ATOM MEPEBOJAMUTH MPAKTUYECKYIO 3ajlayy B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Teja IpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSAKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, HWMITYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KUHETHYECKas SHEprus, IMOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KosieOaHul, JUIMHA BOJIHBI, IPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENbl), IPU OMHCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHHS,



OPUHLUI CYNEPHO3UINH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsS0BOr0 U MacCOBOTO YHCEIl
NP SIIEPHBIX PEaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA ¥ 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIIE/ICTBEHHbIE ~ CBA3U, CTPOUTh OOBsSCHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOMl Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacyu€THble 3aJaud  (ONMUpAIoIIMecss Ha CHUCTeMy U3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3alHUChIBATh KPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIINE WJIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHsI, TPOBOAUTH PACUEThHI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANONIOKEHUE, OIICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproTOHa, 3akoHa
COXpaHEHHUsl HPHEPrHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJoro CBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie W CBOWCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOUHOrOo Habopa
o0Opy/noBaHUs, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJsbTaThl,
(GbopMyJIHpOBaTh BHIBOJIBI;

MPOBOANUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOl BeNIHYUHBI ((OKYCHOE pacCTOsSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO PUOOpa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCTIOJb30BaHUEM TPSMBIX H3MEpPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM [IBIDKCHMH O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHWI MaTeMaTHYeCKOT0 MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIila OTPaKEHUS CBETa OT yIJia MaJeHUs W yIia MPEIoOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl IOJIYYEHHOM 3aBUCHMOCTH
bU3MYeCKUX BEIWYMH B BHUAC TaONHIl ¥ TPaPUKOB, J1€JaTh BBIBOIBI IO
pe3yibTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOPEHHE Tella TMpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUs], KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWIa COOMpAroNiel JIMH3bI, PAJAHOAKTUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BEITIOJTHATh U3MEPCHUS, CICTys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATh MOJTYYCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKA W3YUYEHHBIX (HU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJelb aTroMa, HYKJIOHHas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, JATYMKH TOJOKCHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (oToamnmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHIHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX IPOIECCOB
IpU PEIIeHUH Yy4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3epKajie M COOMparoIel JIMH3E;
NPUBOJUTh  MpUMEpPhl  (HAXOAUTh  WHGOPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH NI oOecriedeHnsi 6€30MacHOCTH MpU oOpaIreHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;



OCYIIECTBJISATh TMOUCK WHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HNuTepHeTe, caMoCTOSTENBHO (HOPMYIUPYSI IIOMCKOBBINA 3aMpOC, HAXOAUTH
MyTH OINPEACIICHUS TOCTOBEPHOCTH TOJyYCHHONW WH(OpPMAIUK HA OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEILHBIX NICTOYHHUKOB,

UCTIOJIb30BaTh MPH BHITIOJHEHUH YUCOHBIX 33JJaHUi HAyYHO--TIOMYJISIPHYIO
JUTEPATYpy  (U3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMECHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMK W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOJUYIHO TPEICTABIIATh PE3yIbTaThl MPOSKTHON WK UCCIIEA0BATEIIbCKOM
NEATeTLHOCTH, TPU O3TOM TPAaMOTHO  HCIIONBH30BaTh  HM3yYCHHBIN
MOHSATUUHBIM amnmapaT W3y4yaeMoro paszjena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHUE TMpe3eHTaluel ¢ y4EToOM OCOOCHHOCTEH ayJauTOopuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pa3nes 1. ®dusuka u e€ posib B NO3HAHUM OKPY KAIOLIEro MHUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa o one 2
H3Hia - Hayka o HpHpoa https://m.edsoo.ru/7f416194
b K
1.2 du3znyecKkne BeININHBI 2 1 nomorexa LO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAY4HBIM METOM IIO3HAHUS 2 1 bubmorexa [JOK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBM>XeHME U B3aUMOJICHICTBUE YaCTHI] ) 1 bu6mmoreka [IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 nommorexa O
https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Paznen 3. /IBuskeHue U B3aUMo/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXATITICCKOT ABIIICHHE https://m.edsoo.ru/7f416194
3.2 WNuepius, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

. .B 14 2
33 Cuna. Buet cnn https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laBiienne TBEPABIX TeJl, dKMIKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 3 bubnnoreka [JOK
' TEIaMH, )KUJIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIICHHE HKHIKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 T™MOChEpHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nesa 5. PaGora nu MoHOCTDH. JHeprus
bu6nmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
52 I1 5 1
POCTLIE MEXAHHSMBI https://m.edsoo.ru/7f416194
53 MexaHuueckasi SHeprust 4 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 12




8 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/m P Konrpoabnble IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paznen 1. TerioBble siBieHUs
bubmuorexa [JOK
1.1 C i 7
TPOCHHUE 1 CBOMCTBA BeMliecTha https://m.edsoo.ru/7f4181ce
1.2 TerutoBbie pouEecChl 21 1 5 bubnnorexa [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JiieKkTpHYecKHe H MATHUTHBIC SIBJICHUSA
21 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 1 7
OCTOAHHBIH STCKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTtHbIe SBICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.4 DIIEKTpOMarHuTHasl MHIYKIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnble IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3jnen 1. Mexanuyeckue siBJIeHUS
11 MexaHuueckoe TBUKEHUE U CIIOCOOBI €ro 10 1 bubnnoreka [JOK
’ OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bub6 OK
1.2 B3aumoneiictsue e 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
Pa3jnen 2. Mexanuyeckue KoJjie0aHUS U BOJHBI
bu6mmoreka [JOK
2.1 Mexannueckue kKosneba 7 3
NAIHCCIHE Rofebartt https://m.edsoo.ru/7f41a4a6
b K
22 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ AAIBJICHUS
4.1 3aKOHBI pacCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 a3MOEHNE OEN0r0 CBETA B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 Crpoenue aTomnoro npa 6 I https://m.edsoo.ru/7f41a4a6
5.3 SlnepHblie peakiuu 7 1 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3neu 6. IloBTopuTte1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmoreka [IOK
) Kypca Gu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 3 27




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo 4yacoB DJleKTPOHHBbIE HU(PPOBLIE
Nen/m = Tema ypoka Konrpoabnsie IIpakTuueckue  00pazoBareiibHbIE
Beero padoThbI padoThI pecypcbl

| ®dusuka — HayKa o0 npupoze. SBieHus |
PUPOIBI

2 Du3nYeCcKue ABICHUS 1

3 ®u3nuecKue BeIMUYUHbI U UX U3MEPEHUE 1
VYpok-uccnenosanue "M3mepenne

4 TEMIIepaTypbl IIPU MOMOIIH KUJIKOCTHOT'O 1 1
TEPMOMETPA U JAaTUMKA TeMIIepaTyphl"

5 Mertoasl Hay4yHOTO 1O3HaHUs. Onucanue | bu6nuoreka [IOK
(bU3UYECKUX SIBJICHUHN C ITOMOIIBIO0 MOJIEIIEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessr:

6 JATBHOCTH MOJETA IIapUKa, MyIIEHHOTO | |
TOPU30HTANILHO, TEM O0JIbllIEe, UeM OoJblle
BBICOTA ITycKa"

Crpoenue BemectBa. ONbITHI,
7 JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE 1 bubmorexa [TOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBM>KEHHE YaCTHII BEIllECTBa 1 bubnnorexa LHOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMNbITHI 110

9 HaOJII0IEHUIO TETIJIOBOTO PaCIIMPEHUs 1 1
ra3oB»

10 ArperaTHbl€ COCTOSTHHS BEIIECTBA 1




OcobeHHoCcTH arperaTHbIX COCTOSTHUM BOJBI.

bu6nmoreka [IOK
11 O6o0meHnue 1o pazzaeny «llepBoHayanbHbIC
H pasieiy p https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILIECTBA»
12 Mexanuueckoe 1BrxeHue. PaBHomepHoe n bubnmoreka [JOK
HEPABHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bu6nuoreka [IOK
13 Ckopoctb. EquHuIbI CKOPOCTH
p A I P https://m.edsoo.ru/ff0a079c
bubnnoreka IIOK
14 Pacuer nyTu 1 BpeMeHU ABUKEHUS
https://m.edsoo.ru/ff0a0ae4
bu6nmoreka [IOK
15 Nuepuusi. Macca — Mepa HHEPTHOCTH Tl H
https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTE BemiecTBa. Pacuet Macchl u bubmmorexa [JOK
o0beMa Teja 10 €ro IIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OrnpeneneHue
MJIOTHOCTU TBEPAOTO TENa»
18 Pemenue 3amau nmo teme "I1moTHOCTE bu6nuoreka [IOK
BerniecTna" https://m.edsoo.ru/ff0al23¢c
19 Cuita Kak XxapakTepUCTHKA B3aUMOICHCTBUS
ten. Cuina ynpyroctu. 3akoH I'yka
JlaGopaTtopHnas pabota «3yuenue
20 3aBHCUMOCTH pacTskeHHs (edopmariun)
MPYKUHBI OT MPUIIOKEHHON CUIIB»
21 SIBnenme TaroreHus. Cuiia TSKECTH
CBsi3b MEX]1y CUJION TSYKECTH U MacCou
bu6nuoreka [IOK
22 tena. Bec Tena. Pemenue 3agad mo teme
" " https://m.edsoo.ru/ff0al778
Cuna TsbKecTH
3 Cuiia TSKeCTH Ha JpYTruX IJIaHeTax. bu6muoreka [IOK

Pu3nyecKue XapaKTEPUCTUKHU IIIIaHET

https://m.edsoo.ru/ff0al1502




bu6nmmoreka [IOK

24 Hsmepenue cuit. lunamomerp
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubmorexa [IOK
https://m.edsoo.ru/ff0al778
26 CroxxeHue AByX CHUJI, HAIPABIECHHBIX 110 bubnnoreka HOK
oAHOM npsMoi. PaBHOaEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
7 Pewienue 3agau o reme
"PaBHonelicTBytOmas cui"
73 Cwiia TpeHus u e€ Buapl. TpeHue B npupoze bubnuorexa [HOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue
79 3aBHCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT bubnuorexa [HOK
CHJIBI TaBJICHUSA U XapakKrepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINUXCS TOBEPXHOCTEN»
30 PemeHHeV 3a/1a4 Ha ?HpC}lGJ‘IGHI/IC
PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3anau no remam: «Bec Tenay,
31 «I"paduueckoe n300pakeHne Cu, bubmorexa [TOK
. https://m.edsoo.ru/ff0alde0
«Cunpl», «PaBHOAEHCTBYIOIIAS CUID»
KonTponpHas paboTta o Temam:
3 «Mexannueckoe qBUKeHUEe», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
nu3zo0paxeHue cumy, «CHUIIbD
13 Hasnenune. CiocoObl yMEHBIIEHUS U bubnuotexa [JOK
YBEIIMYECHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBiienue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bu6nuorexa [IOK
0T 00BEMa, TEeMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 Ilepenauya naBneHus TBEPABIMU TEIAMMU, bubnmoreka [JOK




JKAIKOCTSIMHU U razaMu. 3akoH Ilackana

I[aBHeHI/Ie B XXUJKOCTH M Ia3€, BbI3BAHHOC

https://m.edsoo.ru/ff0a25b0
bu6nuoreka [IOK

36 JIEHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau 1o reme «/lapneHue B bubmorexa [JOK
SKUIKOCTH U Trase. 3axoH ITackamsay https://m.edsoo.ru/ff0a2826
33 Coob bu6nmoreka [IOK
1
OCODIIATOMHECA COCyIE https://m.edsoo.ru/ff0a2970
39 r . bubnuorexa [JOK
HAPABIIHCECKHH Tipece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiIHEBON KUIKOCTHBIN
Hacoc
41 ATMocdepa 3emiu 1 IPUIHUHBI €€ bubmuorexa [HOK
CYILIECTBOBAHUA https://m.edsoo.ru/ff0a2b5a
bubmmoreka [IOK
42 Bec Bo3nyxa. ATMochepHOe aBieHue hitps://m.cdsoo.ru/ff0a2bSa
N3mepenue armochepHoro nasienus. Onpit bubnmnorexka HOK
43
Toppuuenun https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHS OT bubnmnoreka [JOK
BBICOTEI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Bapomertp-anepouns. AtmochepHoe bubmuoreka [JOK
45
JIaBJICHHE Ha Pa3IUYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo teme " AtmochepHoe
nasieHue"
€HCTBHE KUJKOCTHU U ra3a Ha
47 . e oel1 €J710. ApXxumenoBa bubmmorexa LHOK
YKEHHOE B HUX TEJIO.
rorpy T p a https://m.edsoo.ru/ff0a3276
cuiia
43 JlaGopatopHas pabota «OnpezneneHue bubmuorteka [JOK

BBITAJIKUBAIOLIEH CHJIbI, ACHCTBYIOIIEN HA

https://m.edsoo.ru/ff0a33fc




TEJI0, IIOTPYKCHHOC B X KUIKOCTb)

JIabopatopHas pabora 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tella B

bu6nuoreka [IOK

49 . " 1
BOJIE OT 00bEMA MOTPYKEHHOHN B KUIAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TEIA»
Bubnunoreka [IOK
50 IInaBanue Tea H
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHast paborta "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U 1
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenne 3amau no remam: «llnaBanue
52 cynoB. Bo3ayxomnnaBanuey, «/laBinenue bubmorera OK
y ) Y L https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTCH U ra30B)»
53 KontponbHas padota o teme «JlaBnenue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6nuoreka [IOK
54 Mexann4deckas padora
P https://m.edsoo.ru/ff0a3f82
bu6nuoreka [IOK
55 MouHocTts. EQUHUIBI MOIIHOCTH
B JUTHIBE MOTH https://m.edsoo.ru/ff0a382
56 VYpok-uccnenosanue "Pacuér MolHOCTH, 1
pa3BHBaEMOM MPHU MOIBEME MO JTEeCTHHIIE"
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecue
CHUJI Ha pblyare
Prruaru B TexHuKe, OBITY U IPUPO/IE.
but6mmoreka [IOK
58 JlaGopaTtopHas pabora «HcciaenoBanme 0.5
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara»
59 Pemenue 3amad no treme «Y ClIOBUS bubmuorexa [{OK

paBHOBECHS pbluara

https://m.edsoo.ru/ff0a48a6




Koaddumuent nosesnoro neicTpust

60 Mexanu3ma. JlaboparopHas pabota 1 0.5
«3mepenne KIIJl HaKIIOHHOM IIJIOCKOCTHY
61 Pemrenue 3amad mo teme "Pabora, | bu6nuoreka [IOK
MoutHocTh, KIT/" https://m.edsoo.ru/ff0ad4c48
2 Mexannueckas sHeprus. Kunernueckas u | bubmmoreka [IOK
[HOTECHIMAJIbHAS JHEPIUs https://m.edsoo.ru/ff0a4252
. bu6mmoteka [IOK
63 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU 1
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"DKcnepuMEeHTalIbHOE OIpeIETICHHUE
64 M3MEHEHUSI KUHETUYECKON 1 1 1
MOTEHIIUAIbHON YHEPTHH MPU CKATHIBAHUU
TeJa 10 HAKJIOHHOM MIOCKOCTH"
65 KonTponsHas pabora o teme «Pabora u |
MOIIIHOCTb. DHEPTHUS»
66 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o | bubmuoreka [JOK
TeMe "MexaHndeckoe JIBIKeHHe" https://m.edsoo.ru/ff0adee6
Pesepaublit ypok. Paborta ¢ Tekctamu mo
67 teMe "JlaBieHue TBEPABIX TeN, )KUAKOCTEH U 1 brbmmorexa [TOK
\ pA » HHA https://m.edsoo.ru/ff0adffe
ra3oB
Peseprubriii ypok. Pabora ¢ Tekctamu mo
68 n n 1
teme "Pabora. MoiHocTh. DHeprus
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoauuecTBO 9acoB

DJIeKTpOHHbIe U pPOBbIE

Nen/m  Tema ypoka Kontpoabubie IIpakTuuyeckue
Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThbI padoThI
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
. bubnmoreka [JOK
1 KMHETUYECKON TEOPUHU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monaenu TBEPAOTO, KUAKOTO U 1 bubnunoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUM BEIIeCTBa Ha 1
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KMHETHYECKON TEOpUHu
bu6mmoreka [IOK
5 Kpucrannmueckue u amopdusie Tena 1
P Pk https:/m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KaWUISIPHOCTbD. 1 bubnnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TernnoBoe paclIMpeEHUE U CKATHE 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBsi3b TeMIiepaTypsl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKEHUSI YaCTHUIL
9 BuyTtpennss sneprusi. Cnocodbl H3MEHEHUs 1 bubmuorexa [IOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 Buasl Tenonepenaun 1
A peit https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[Ipakrnyeckoe 1 1 bubnuorexa [IOK




UCII0JIb30BAHUE TEIUIOBBIX CBOMCTB BEIICCTB
Y MaTepUaloB B IIEJAX dHEprocoepexenus"”

https://m.edsoo.ru/ff0a65c0

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIJIOBOTO OanaHca. bubnnoreka [JOK
TemmooOMeH 1 TEIII0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccrnenoBanue
14 SIBJICHHSI TETUIOOOMEHA TIPU CMEIIMBAHUT Bubmmorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U Tropsiueid BO/bl
Pacuer xonuuecTBa TEMIOTHI,
15 HE00XOIUMOr0 JIJIsl HArPeBaHUS Tea U
BBIJIEJISIEMOT0 UM MPU OXJIAKICHUU
16 Jlaboparopuas pabota "Onpenencaue bubmmoreka [JOK
yAEIbHON TEMJI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bu6mmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepIeBaHUE
18 KPUCTAJUTMYECKUX Tell. Y AeNIbHAs TeIIoTa bubmmorexa [TOK
https://m.edsoo.ru/ff0a71d2
MIJIaBJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubnnoreka [JOK
yAEJIbHON TEIIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubmuorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temnora
o1 napooOpazoBaHMsl U KOHICHCALIUH. bubmuorexa [IOK
3aBHCUMOCTb TEMIEPATypPbl KUTICHHS OT https://m.edsoo.ru/ff0a786¢
aTMoCc(EepHOTO TaBJICHHS
22 Brnaxxnocts Bo3nyxa. JlabopaTopnas padora bubmuorexa [IOK




23

"OnpeneneHne OTHOCUTEIbHOU BIAXKHOCTH
BO3yXxa"

Pemenue 3amau Ha onpeeneHue BIaKHOCTH
BO3/IyXxa

https://m.edsoo.ru/ff0a7628

24

[TpuHIUTIBI paOOTHI TETJIOBBIX ABUTATENICH.
[TapoBast TypOuHa. J|Burarenb BHyTPEHHETO
Cropanus

25

26

KII/ TermoBoro nurarens. Tenmnosbie
JIBUTATEIIM U 3aIUTA OKPYKAIOIIEH CPEbI

3akoH COXpPaHCHHA U IIPCBpPALLICHUSA SHCPIrun
B TCIIOBLIX ITPpOLECCax

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

27

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TerutoBele ssBieHuA. I3MeHeHnE
arperaTHbIX COCTOSIHMI BemecTa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

29

30

KonTponbnas padora no teme "Temnossie
sBiaeHUS. I3MeHeHnme arperaTHbIX
COCTOsIHUH BemecTBa"

Onexrpusanus tein. /[sa pona
NEKTPUYECKUX 3apsI0B
Ypok-uccnenoBanue "IneKTpU3aLus T
MHIYKIUEW U IPU CONPUKOCHOBEHHUH"

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

31

32

33

B3anmopeiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona

Dnektpuueckoe nose. HanpsxeHHOCTh
aneKkTpudeckoro nois. [Ipuaimn
CYNEPIIO3ULINH JIEKTPUUECKHUX MTOJIEH

Hocutenu snekrpuyueckux 3apsjios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma

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

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




34 [IpoBOIHUKY W TUAIAEKTPUKU. 3aKOH bubnunorexa [JOK
COXpaHEHUs IEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubnmoreka [JOK
JJIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKU TOK, YCIIOBUS €T0
bubmuoreka [JOK
36 cymiectBoBanus. MicTounuku
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
. bubmmoreka [JOK
37 JIeNCTBUA DIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO MOJIs1 HA TPOBOAHUKY U 1
TUBJIEKTpUKN"
39 DIEeKTPUYECKHI TOK B METaJLJIaX, bubnunoreka [JOK
JKHJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas ielb U €€ COCTaBHbIE YaCTH
41 Cuna Toxka. JlabopatopHast pabora 05 bubnunoreka [JOK
"N3mepenue u peryirpoBaHue CUJIbl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpspkeHue. BonbTmerp.
" bubnmnoreka [JOK
42 JlaGopatopHas pabota "HU3mepenue u 0.5
" https://m.edsoo.ru/ff0a9%14
peryaupoBaHue HaPsHKCHUS
43 CornpoTuBieHre MPOBOAHUKA. Y A€IbHOE bubnmuorexa [JOK
COIIPOTHUBIIEHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 AJIEKTPUYECKOTO COMPOTUBIICHUS | bubnuorexa [JOK
MPOBOJIHUKA OT €ro AJIUHBI, IUIOLaaN https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeYeHus: U Matepuana”
45 3aBUCHMOCTb CUJIbI TOKA OT HAIPSHKCHMUS. bubnmoreka [JOK

3akon OMa Jy1s ydyacTKa 1enu

https://m.edsoo.ru/ff0aa44a




JlabopaTtopHas pabora "HccienoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3

bu6mmoreka [JOK

46 pe3UCTOp, OT COIPOTUBIIEHUS pE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnengoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka npaBmiia
43 CJIOYKEHUS HAINPSKEHUN MTPU bubnuorexa [JOK
IOCJIENOBATEIIBHOM COEIUHEHUHN IBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon”
Jlaboparopuas padota "IIpoBepka npaBmiia BuGmorexa LIOK
49 JUISL CWJIBI TOKA IIPY I1ApajuIeIbHOM
" https://m.edsoo.ru/ffOaadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3ana4y Ha npuMeHeHue 3akoHa OMa bu6nuorexa [IOK
JUTSL PA3IMYHOTO COEIMHEHUS ITPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubnmnoreka [JOK
3akoH Jlxoyns-Jlenua https://m.edsoo.ru/ff0ab124
57 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
paboThI U MOLITHOCTH 3JIEKTPHUUECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
BHGKTpI/I'—IeCKI/IVe LeNu ¥ MoTpeduTeNnu BuGmiorexa LIOK
53 aNeKTpuyeckoil sHepruu B ObiTy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
54 "DeKTpudecKue 3apsaanl. 3apsoKCHHBIS Tema bubnmnoreka [JOK
U UX B3auMoaencTBus. I10CcTOSHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUN TOK"
55 KonrponsHas pabora no Teme bubnuorexa [IOK

"DnexkTpudeckue 3apsaapl. 3apsHKEHHbIE Tea

https://m.edsoo.ru/ff0abea8




56

U UX B3auMoaencTus. I10CTOSHHBIN
AIEKTPUUYECKUN TOK"

IlocTossHHEIE MarHuThbl, UX B3aHMOﬂCﬁCTBHe

57

58

59

VYpok-uccnenosanue "M3yuenue nonei
MOCTOSIHHBIX MarHuToB"

MarautHOe 110ojie. MarautHoe noie 3emMiau 1
€ro 3HaueHHe I JKU3HHU Ha 3eMIIe

OmneIT OpcTena. MarHuTHoe nose

QJICKTPHUUYCCKOI'O TOKa MarnuTHoe mosne
KaTyliKu ¢ TOKOM

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

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

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

60

[IpuMeHEeHHE IEKTPOMArHUTOB B TEXHUKE.
Jlaboparopuas padota "M3ydeHue qeicTBHs
MarHMTHOTO TOJISI HAa MMPOBOJIHUK C TOKOM"

bubmuoreka [JOK

0.5
https://m.edsoo.ru/ff0ac74a

61

OneKTpoABUTaTEb IIOCTOSTHHOTO TOKA.
Hcnonb3oBanue aniekTpoBUraTeneii B
TEXHUUYECKUX YCTPOMCTBAX U Ha
Tpaucmopre. JlabopaTopHas pabota
"KoHcTpynpoBaHnue u u3yueHue padoThl
JNEKTpOABUraTENs"

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

62

63

64

Omnbitel @apanest. 3aKOH IEKTPOMArHUTHON
nHaykunu. [Ipasumno Jlenna

OnexTporerepatop. CriocoOb! MoTy4YeHUS
ANEKTPUUYECKON SHEPTUU. DIIEKTPOCTAHIIUN
Ha BO300HOBIIEMBIX NCTOYHUKAX OHEPIrun

[ToaroroBka Kk KOHTPOIBHOU paboTE MO TeEMe
"DEeKTpUYECKUE U MAaTHUTHBIC SIBIICHUS"

65

KontponbHas paboTa mo teme
"DNeKTpUYECKUE U MarHUTHBIE SIBJICHUSA"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14




PeseprHbIii ypok. Pabota ¢ TekcTamu mo

bu6mmoreka [JOK

06 teme "TeruioBblie siBieHUS" ! https://m.edsoo.ru/ff0accSe
67 PesepBHblit ypok. Pabota ¢ Tekcramu 1o 1 bubnmoreka [JOK
teme "[loCTOsITHHBIN 3JIEeKTpUYECKUM TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblil ypok. Paborta ¢ TekcTamu 1o |
Teme "MaruuTHeie siBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 2 14.5




9 KVIACC

KoauuecTBO 9acoB

Ne DJIeKTpPOHHbIe U (poBbIE
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThbI padoThI
| Mexanundeckoe qBrxkeHue. MarepuaibHas 1
TOYKa
) Cucrema orcuera. OTHOCUTEILHOCTh 1 bubmnoreka IIOK
MEXaHHUYECKOTrO ABUKCHUS https://m.edsoo.ru/ff0ad474
. bubmuorexa [JOK
3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIUHENHOE IBUKECHUE. |
Cpenusis 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnorexka [HOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JABIKEHUs. ['paduk 1
CKOPOCTH
JIaGoparopnas padora "Onpenenenne
paTopHaz b P bubmmorexa [IOK
7 YCKOpPEHHU Tejla IIPU PaBHOYCKOPEHHOM 1 1
. " https://m.edsoo.ru/ff0adb18
JBMOKCHUH 110 HAKJIOHHOM TUIOCKOCTH
8 CBoOoanoe majgenue tea. OneIThl [amunes 1
PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH.
9 Ilepuon u yactora obpatenus. JInnenas u 1 bubnmorexa LOK
p P ' https://m.edsoo.ru/ff0ael176
yIJI0Basi CKOPOCTH
10 [{eHTpOCTpEMUTENIBEHOE YCKOPEHHE 1
. bubmuorexa [{OK
11 [TepBriii 3akoH HptoTOHA. BEKTOp CHITBI 1 1

https://m.edsoo.ru/ff0ae612




Bropoii 3akon HeroToHa.

bu6nmmoreka [IOK

12 PaBHOpelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herorona. Cynepno3uiius Cui bubmorexa HOK
https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npUMEHEHUE 3aKOHOB bubnmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6e
bubnmnorexka HOK
15 Crna ynpyroctu. axon I'yka https://m.edsogru/fanecaZ
16 Pemenue 3ana4 no teme «Cuia ynpyroctu»
17 Jlaboparopuas pabota «OnpeneneHue bubnmnoreka HOK
JKECTKOCTH NPYKUHBI https://m.edsoo.ru/ff0aee28
bubnmnoreka [HOK
18 Citna Tpeis https://m.edsogru/fanﬂ?i8
19 Pemenue 3amau mo reme «Cuiia TpeHUs» bubmorexa [TOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubnmnoreka [JOK
Kod(purmenTa TpeHUs: CKOIbKEHUs" https://m.edsoo.ru/ff0af8be
71 Pemenue 3aiau no teme "3akonsl HetoToHA. bubmmoteka [IOK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
2 Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuoteka [JOK
TATOTEHUs. Y CKOPEHUE CBOOOTHOTO TaJCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBmkeHne TeI BOKPYT
23 rpaBuTalinoHHoro neHTpa (ConHeuHas
cuctema). ["amaktuxu"
24 Pemenue 3agau nmo reme "Cuina TSHKECTH U bubmuorexa [JOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
)5 [TepBast kocMu4eckasi CKOPOCTb. bu6muoreka [JOK

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c




PaBHOBecHe MaTepuabHOM TOUKH.
AoGcomotHO TBEpAOE Teno. PaBHOBecHe

bu6nmoreka [IOK

26
TBEPAOIO TeNA C 3aKPETVIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpalieHus
27 MowmeHnT cuibl. LleHTp TsoxecTn
73 Pemenue 3agad mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
Hentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
29 "MexaHn4eCcKOe IBIKEHNE bubnnorexa LIOK
. | ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbhas pabota no teme
" bubnmnoreka HOK
30 Mexaunueckoe OBUXKEHUE.
. | https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
Nmnynbse Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHUsS UMITYJIbCA. YIIPYTOe U brbmmorexa [TOK
p y o py https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJEHCTBUE
0 Pemrenue 3amau mo reme "3akoH coxpaHeHUs bubmuotexa [JOK
uMmmyibsca' https://m.edsoo.ru/ff0b096c
13 Ypok-koH(pepeHus "PeakTuBHOE IBIKEHUE
B IIPUPOJIE U TEXHUKE"
bu6nuoreka [IOK
34 Mexanuyeckasi paboTa U MOIITHOCTb
P - https://m.edsoo.ru/ff0b0a84
35 PaGota cuIibl TSKECTH, CUITBI YIPYTOCTH U bubnmoreka [JOK
CHJIBL TPEHUA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUITBI TPEHUS TIPU PABHOMEPHOM

JABMOXCHUHU TCJIa I10 FOpI/ISOHTaHLHOﬁ
IOBCPXHOCTU»




Cas3b sHepruu U padotsl. [loTeHmanpHas

37
SHEPTUst
18 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KUHETUYECKON SHEPrUu https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 JlaGopaTopHas pabora «l3y4yeHue 3akoHa bubnnoreka HOK
COXpaHEHUs SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHUKEHHE U €TO bubnnoreka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue Konebanus. BeiHy K IeHHBIC bubnmnoreka [HOK
KoseOaHus. Pezonanc https://m.edsoo.ru/ff0b20£0
43 MareMatuueckuil 1 Npy>KUHHBIA MasITHUKA
VYpok-uccrienoBanue «3aBUCUMOCTh TIEPHOJIA
. bubmuotexa [JOK
44 KoJ1e0aHui OT )KECTKOCTHU MPY>KHHBI U MaCChI
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnienue >HEPTrUU IPU MEXAHUUECKHUX
KOJICOaHUX
Jlaboparopnas pabota «Onpenenenue
46 qaCTOI’)TLI Hpne IfO a Kone6ai1/n71 MPY>KMHHOTO buomorexa [TOK
proA 24 https://m.edsoo.ru/ffOblaec
MasTHUKa»
JlaGoparopHas padota «IIpoBepka
47 HeBaBl:/ICI/Il\I/:OCTI/IpHe noaa Ifoneé)aHI/Iﬁ rpysa Bubmmorexa [IOK
pHroa py3d, https://m.edsoo.ru/ff0b197a
MOABEIIEHHOTO K HUTHU, OT MacChl Tpy3a»
Mexanundeckue BoiHbI. CBOWCTBA
but6mmoreka [IOK
48 MeXaHW4eCKUX BOJIH. [IponoiabHbIe U
https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJTHBI
49 Ypok-koHpepenius "MexaHndecKrue BOJHBI

B TBEpAOM Tene. CelicMuYecKue BOJTHBI"




50

3Byk. Pacnipoctpanenue u oTpaxeHue 3Byka

Ypok-uccnenoanue "Habmonenue

51
3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI"
57 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHUI pe30HaHC
53 Ypok-koHpepeHus "YnpTpa3ByK u bubnnoreka HOK
nH(}pa3ByK B MPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME
" bubnuorexa [JOK
54 3aKOoHBI COXpaHEHHs. MeXxaHnyecKue
" https://m.edsoo.ru/ff0b25{0
KoJeOaHus U BOJIHBI
Kontponbnas pabota mo teme "3akoHbI
55 coxpaHeHus. MexaHn4yeckue KojaeOaHus u
BOJIHBI"
56 DNeKTpOMarHuTHOE MoJIe. bubnmnoreka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpok-konpepenuus "Llkana
53 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHue bubnmnorexka HOK
3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3H"
Ypoxk-uccienopanue "M3ydyeHne CBOMCTB
59 TEKTPOMA R — bubmuorexa [JOK
JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIb
P " https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TenedoHa
60 Pemrenue 3a1au Ha onpeeneHue 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJIHBI
61 DJIEKTpOMAarHuTHAas MPUPOJia CBETA. bubnuotexa [JOK
CxopocTth cBeTa. BomHOBBIE CBOMCTBa CBETA https://m.edsoo.ru/ff0b31d0
62 Ucrounuku cBera. [IpsmonuneitHoe bubnuotexa [JOK




pacnpoctpanenue csera. 3armenus ConHila

https://m.edsoo.ru/ff0b3658

u JIynsl
3aKOH OTpakeHHs cBeTa. 3epkana. Pemenue
bu6nuoreka [IOK
63 3a/la4 Ha MPUMEHEHHE 3aKOHA OTPAKEHUS
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [IpenomiieHue cBeTa. 3aKOH MPEIOMIICHUS bubmmoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonbs3oBanue nMoaHOro BHYTPEHHETO bubmmorexa [TOK
TP https://m.edsoo.ru/ff0b3cSc
OTPaXXEHUS B ONTUYECKUX CBETOBOIAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBHCHMOCTH YTIJIa IPEOMIICHHUSI CBETOBOTO
Jy4a OT yIJia NaJieHus Ha FpaHuLe "BO31yX-
crexio""
Ypok-koHpepennus "Vcnons3oBaHue
67 MOJIHOTO BHYTPEHHETO OTPaKEHMUSI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuotexa [JOK
68 JInn3el. OnTryeckas cuiia JMH3bI 1
https://m.edsoo.ru/ffOb3f2c
bu6nuoreka [IOK
69 [TocTpoenue n300pakeHU B TUH3AX
P P https://m_.edsoo.ru/ff0bd44a
Jlaboparopnas pabota "Onpenencuue
70 dox EHOFI()) aCfTOHHI/IH u orl)ITquCKoﬁ CHJIBI bubmorexa [TOK
yeHoro p ! https://m.edsoo.ru/ff0b4206
coOMparoIIel JTHH3BI
71 Ypok-koHpepeHmus "OnTudeckre TMH30BbIC bubnuoteka [JOK
npubops" https://m.edsoo.ru/ff0cOa7e
bu6muoreka [JOK
72 I'ma3 kak ontudeckas cucteMa. 3peHue 1

https://m.edsoo.ru/ff0b4684




Ypok-koudepennus "Jledextsl 3penus. Kak

73 "
COXPaHUTh 3PEHUE
Pasnoxxenue 6enoro csera B criekTp. OMbITHI
74 Hprorona. CnoxkeHue CreKTpajibHbIX IIBETOB. bubmorexa [IOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBera
Jlaboparopnas padota "OnbITHI 11O
75 Pa3IoKEHHUIO OEJIOT0 CBETA B CIIEKTP U bubnuotexa [JOK
BOCIIPUATHUIO LIBETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-nipaktukyMm "BoJHOBBIE CBOMCTBA
76 CBeTa: AMcIepcusi, HHTepdepeHnrs u
nudpaxus’”
77 Omnsitel Pe3epdopaa u ruianerapHas MoIeib bubnmnoreka HOK
aroma https://m.edsoo.ru/ffOc12a8
78 IToctynatel bopa. Monens aroma bopa
79 Hcnyckanue 1 norjouieHne cBeTa aTOMOM. bubnuoreka [JOK
KBanTe1. JInHEHuaThIe CIIEKTPHI https://m.edsoo.ru/ffOc144c
20 VYpok-nipaktukym "HabnroneHre criekTpoB bubnmnoreka [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIIBI bubnnorexa LHOK
https://m.edsoo.ru/ffO0c1672
20 Crpoenue atomHoro siapa. Hyknonnas bubnuoteka [JOK
MOJENb https://m.edsoo.ru/ff0c18ac
83 PanuoaktuBHbIe npeBpanieHus. Mzoromnsl Bubnmorexa [IOK
https://m.edsoo.ru/ffOclal4
24 Pemenue 3agad mo treMe: "PaguoakTUBHEBIE but6mmoreka [IOK
npespamieHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuon monypacnana




26 Ypok-koHpepeHnius "PagnoakTHBHBIE bubnnoreka HOK
W3JIy4YEHUs B IPUPO/JIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 AnepHble peakuny. 3aKOHbI COXPaHEHHS bubnmoreka [JOK
3apsiI0BOTO U MacCOBOI'0O YHCET https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBSA3U aTOMHBIX sifiep. CBsI3b MaccChl bubnnoreka HOK
Y DHEPruu https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3agau no teme "SaepHeie
peakuun"

90 Peakuuu cuHTE3a M JEeneHUS SIAEP. bubnnoreka IIOK
Hctounuku sHeprun CosiHIla U 3BE31T https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepenuus "SnepHas sHepreTUKa.

91 JIercTBUSA paguOAKTUBHBIX U3JIy4YECHUN Ha
KUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOILHOU paboTe MO TeMe

90 "DeKTPOMAarHUTHOE TIOJIE. bubnmnoreka [JOK
DneKkTpoMarHuTHbIE BOJHBEL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonTponbHas pabota mo Teme

93 "DNIeKTpOMarHUTHOE TOJIE.
DneKTpoMarHuTHhIE BOJHBEI. KBaHTOBBIE
SIBJICHUS "

94 [ToBTOpenue, o6o6menue. Jlaboparopusie bubnmoreka [JOK
pabotsl o kypcy "B3aumoneiicteue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0menue. Pemenue

95 pacyeTHBIX U KaYECTBEHHBIX 3aJ1a4 110 TEME Bubnmorexa [IOK
" R https://m.edsoo.ru/ff0c2572

TenoBsle poLeccsl
96 [ToBTOpenue, 06o61eHue. Pemmenue bubnmoreka [JOK

PACUCTHBIX U KaUCCTBCHHBIX 3a1a4 I10 TEMC

https://m.edsoo.ru/ff0c2a22




"KIIJI TeroBsIX aBurarencii”
[ToBTropenue, o6o0menue. Pemenne

97 aCUETHBIX U KaueCTBEHHBIX 3aJ1a4 10 TeMe 1 bubmorexa LOK
P A https://m.edsoo.ru/ff0c2b30
"KII/I snexkTpoycTanoBOK"

08 [ToBTOpenue, 0606menue. JJaboparopusie 1 | bubnnoreka HOK
pabotsl o Kypcy "CBeToBbIe sIBIEHUS" https://m.edsoo.ru/ff0c2c¢52
[ToBTOpenue, o600meHne. Pabora ¢

99 TEKCTaMH I10 TeMe "3aKOHBI COXPaHEHUS B 1 bubnnorexa LHOK

" p https://m.edsoo.ru/ff0c2d6a
MEXaHHKE

100 [ToBTOpenue, 0600meHne. Pabora ¢ 1 bubnnoreka IIOK
Tekcramu 110 TeMe "KonebaHust 1 BOIHbBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o0menue. Pabora ¢ | bubnnoreka IIOK
TekcTamu 110 Teme "CBeTOBEIE ABICHUA" https://m.edsoo.ru/ff0c3044
IToBTrOopenue, o6o0menue. Pabora ¢

102 TekcTamu 1o Teme "KBaHToBas u simepHas 1
¢uzuka"

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27
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