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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 10 (QU3MKE Ha YpOBHE OCHOBHOTO OOIIEro 00pa30BaHUSA
COCTaBJicHA Ha OCHOBE MOJIOKCHUW M TpeOOBaHUU K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MNpPOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON paboudel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

ConmepxaHne mporpaMmbl MO (DM3WKE HAMpPaBIeHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIHUXCS M OpPTaHHW3aIUI0 H3ydeHUs
¢u3MKN Ha JAESITENbHOCTHON OCHOBe. B mporpamme mo ¢Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pE3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKTPEIMETHBIE CBS3M €CTECTBCHHOHAYYHBIX YUYEOHBIX TPEIMETOB HAa YPOBHE
OCHOBHOTO 00TIET0 00pa30BaHUAI.

[TporpamMMma o ¢u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT NpUMEpHYIO MOCJIe0BaTENbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIXCsl.

[IporpamMma mo Qusuke paszpaboTaHa C LETbI0 OKA3aHUS METOIUYECKOU
MOMOUIH YYUTEIIO B CO3/1aHUU pabouell mporpaMMBbl 10 y4eOHOMY MPEIMETY.

dusuka SIBISETCS CHCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (U3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB H
SABJICHUH, HW3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U  (PuU3UUECKOM
reorpaduell, BHOCMUT BKJaJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpas3lbl MPUMEHEHHWS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0Cc00a MOTYYCHHS TOCTOBEPHBIX 3HAHUIA O MHpE.

OnHa w3 TJIaBHBIX 3a7ad (PU3UYECKOro OOpa3oBaHHS B CTPYKType OOIIEro
o0pa3zoBaHHsl COCTOMT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
UHTEepeca K HayKe y 00y4Jarouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TPEAIoiaraeT OBJIAJCHUE
CIIEIYIOIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS;

¢ OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e THTEPIIPETUPOBATH JJAHHBIC U MCIIOJIH30BaTh HAYYHBIE I0KA3aTeIhCTBA
JUTS TIOJTy9€HUS BEIBOJIOB.

[lemn wu3ydeHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoii ®exepanuu, peamu3yrOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIEHHOW pEIICHHEM



Komnernn Munucrepersa npocsemienust Poccutickoii @enepanuu (poToKoJ oT 3
nexadpst 2019 r. Ne [1K4BH).

Hean usyyeHus pusuku:

e IpUOOPETEHUE MHTEPECAa M CTPEMJICHUS OOydYarolMXCs K HAyYHOMY
U3YYEHUIO NPUPOJbI, PA3BUTUE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTE;

e Pa3BUTHE NPEJCTABICHUNA O HAyYHOM METOJE MO3HAHUS U (PopMHpOBaHHE
UCCJIEJOBATEIBLCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSIM;

e popMHUpOBaHNE HAYYHOI'O MUPOBO33PEHUS KaK pPe3yJbTaTa N3yYEHHUs] OCHOB
CTPOEHUS MaTepuu U (PyHAaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e popMHupOBaHUE TPEACTABICHUNA O pONMM (PUIUKUA ISl Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

epa3BUTHE  TMPEACTABICHUI O  BO3MOXKHBIX  cepax  Oyaymien
1po(heCCUOHATIBHOM J1eATENbHOCTH, CBSI3aHHOM C (PU3MKOM, OArOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTmxeHne 3TUX Iiesed MmporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO

o01m1ero o0pa3oBaHusa 00€CIIEUNBACTCS PEIICHUEM CIIEIYIOMNX 3a4aY:

e IpUOOPETEHUE 3HAHUH O  JIUCKPETHOM  CTPOEHUMM  BEILIECTBA, O
MEXAHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX
SBIICHUSX;

o IPUOOPETEHNE YMEHUU OMHCHIBATH M OOBACHATH (DU3HUECKUE SIBICHUS C
UCIIOJIb30BaHUEM TOJTYUYEHHBIX 3HAHU;

¢ OCBOGHME METOJIOB PpELICHUS MPOCTEHIIMX PACUETHBIX 3a4ad C
UCIIOJIb30BaHUEM puznyeckux MoJienel, TBOPYECKUX U
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHMI HAONIONAaTh MPHUPOJHBIC SIBICHUS W BBINOJIHITH OIBITHI,
1a0opaTtopHble  pabOThl M SKCIEPUMEHTAIBHBIE HCCIEIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

e OCBOCHHE MNPUEMOB PabOTHl ¢ HMH(pOpManuend (GpU3NIECKOro CoAepKaHus,
BKJItOUasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIEHWBaHNE WH(POpMaLUY;

 3HAKOMCTBO CO cpepaMu NpoPeCCUOHATIBHON AEATEIbHOCTH, CBSI3aHHBIMU C
(u3MKON, W COBPEMEHHBIMM TEXHOJOTMSIMHM, OCHOBaHHBIMU  Ha
JOCTUKEHUIX (PU3HUECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHust OTBOAUTCS 238 yacoB: B 7 Ki1acce — 68 yacoB (2 vaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heaenmo), B 9 kiacce — 102 yaca (3 yaca B Henelto).

[Ipennaraemslii B mporpamMmMe mno (usmuke nepeueHsb 1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKkTep, YUUTeNb eJaeT BbIOOp MPOBEICHUS



7abopaTopHbIX PabOT W OMBITOB C YYETOM WHIMBHIYATBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCKa JKCIEPUMEHTAIBHBIX 3aJaHuil, TpeiaraéMplx B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka v e€ poJib B IO3HAHUHU OKPYIKAKIIEro MUpa.

@usnka — Hayka o mnpupone. fABneHus npuponbl. OU3NUYECKUE SBICHUA:
MEXaHUUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeMMUMHBL. M3MmepeHue @u3anueckux BelWyuH. Duznyueckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapogHasi CHCTeMa €MHHII.

Kak ¢wusuka u papyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOY.
EcTecTBeHHOHAyUHbI METOJ TMO3HAHMS: HAOJIOJIEHUE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmromaemoro siieHus. Onucanne GU3NIEeCKUX SBICHHUMA C TIOMOIIBIO MOJICTICH.

Hemoncmpauyuu.

1. MexaHn4eckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®usnueckue MpuOOPHI U MPOoLEIypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
UG POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI ACJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepeHune pacCTOAHUN.
3. Hszmepenue oO0bEéMa KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MabIX TE.
5. M3mepenue temmeparypbl IIPU MHOMOIIM KHUJIKOCTHOTO TEPMOMETpaA U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO NMPOBEPKE TMIOTE3bI: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
ITyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS O CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yactull BemiecTBa. CBsI3b CKOPOCTH JABMXKEHHS YacTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW M TBEPABIX
(KpUCcTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

JHemoncmpauuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysumn.
3. HaGmonenue  siBneHud,  OOBACHAIOIIMXCS  MNPUTSDKCHHEM — HWIIK
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbIThI IO HAOIIOEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBusKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBneHne uMHEpUMHU. 3aKOH HMHEPLUHU. B3amMoaencTBHE Tell KAk NpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHoCcTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHUILIE
o0BEMa BelecTna.
Cuna Kak XxapakTepHCTHKa B3auMoJedcTBUs Ted. Cuila ynpyroctd U 3aKOH
['yka. MI3MepeHne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux Iianerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE NTOKOsA. TpeHne B IpUpOJE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHHMUECKOTo JIBHXKEHHS Tela.
2. HM3mepeHune CKOPOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBJI€HUS WHEPLIHH.
4. HabmroneHve u3aMeHeHus: CKOPOCTH MPHU B3aUMOICHCTBUHU TEIL.
5. CpaBHEHHME Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHure CpeHEN CKOPOCTH CKOJBXKEHUS Opycka WM IapuKa o
HAKJIOHHOMW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTh pacTsDKEHUA (AeopMaliim)
NPY>KUHBI OT MIPUII0KEHHOMN CUIIBI.

5. OnbITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECAa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIAKOCTEH 1 ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS J1aBiicHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0BbEMma, TemmepaTypsl. llepemaua naBneHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU MU Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TIIyOWHBI. [ 'mMapocraTnyeckuii
napajaokc. Coobuiaroniuecs: cocysl. ['uapaBnmyeckue MeXaHu3MBbl.

Atmocdepa 3emuin u atmocdepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
BO3aymHOW o6osouku 3emiu. Onbit Toppuuermnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 u13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlelicTBre XKUAKOCTU U ra3a Ha MNOTPYKEHHOE B HUX TEJO. BrITamkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€Ja U IJIOTHOCTH )KUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEN: IUIABAHHWE WIIM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MUIOTHOCTEN TEJIA U AKUJKOCTH.

Jlabopamopnsie padomul u onvimel.

1. HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBMCUMOCTHU BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
NEHCTBYIOIIEH Ha TEJIO0 B JKHUAKOCTH, OT O0BbEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT INIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM  KOHCTPYMPOBAaHHUE JIOOKH U
OIIpENIETIEHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTa. MoOIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBumio

paBHOBecusi pbryara. I[IpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas dHeprusa. KuHernueckas W IOTEHIMalbHAs JHEPIUS.
[IpeBpailieHre OTHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompegenenue pabOThl CUIIbI TPEHHUS NPU PABHOMEPHOM JBUXKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUW MOJEKYJISIPHO-KUHETUUECKOW TEOPUH.
CmaurBaHUE U KaNWUISIPHBIE ABJIEHUS. TEnIoBoe paclinpeHue U CkaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKECHHUS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH DHEPTUU:
Temionepeaaya u COBEpIIICHUE padoTHI. Buapr TeIUIoNEepeadu:
TEIJIONPOBOJHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KomnyectBo TemnotTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eII000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro Oamadca. IlmaBrmeHuwe w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. VYnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEepHOTo
JTaBJICHUS.

BnaxuocTts BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermmoBbix asurarenei KIIJ[ TemmoBoro auraresns.
TerioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Hab6monenue nuddyszun.

Habmonenue siBjeHuii cMauynBaHUs U KaWUTSIPHBIX SBICHUI.
Habumronenune TemioBoro pacimpeHus Tell.

W3meHenue paBieHUs ra3a NpU M3MEHEHMHM O0bEMA UM HArpeBaHUM WA
OXJIAXKJICHUH.

[TpaBuna n3aMepeHust TeMIiepaTyphl.

Bune! Teruionepenauu.

OxJtaXkJieHue Ipu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
Habmonenue kumnexus.

Habmronenne noctostHCTBa TeMITEpaTyphbl Py MIIABJICHUH.
Mopenu Ter1oBBIX JBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJBIX TEJI.

OmnpeneneHue JaBJIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00BbEMa 1 HArPEeBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHST BHYTPEHHEH DSHEprud Tejla B pe3ysbTaTe
TEIJIoNepeay U padOThl BHEITHUX CHUJI.

HccnenoBanne SBJICHHS TEIUIOOOMEHAa TMPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpenesieHue  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OrnpeneneHue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpeneneHne OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pasznen 7. diaekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWIJIBI  B3aMMOJAEWUCTBHUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIaMH).

Onextpuyeckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. I[IpuHnun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DJIEMEHTapHBIA JICKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpOBOOHMKM W AMDIIEKTPUKU. 3AaKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
W cTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia  Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIbHOE COMPOTUBJIIEHUE BEHIECTBA. 3akoH OMa
o ydactka uenu. llocnemoBarenbHOe W mapajuleIbHOE — COSOUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUe LIeTH U MOTPEeOUTENN dIEKTpruUecKoi sHepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHOe nosie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MAarHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. VCronb30BaHME S3IEKTPOJBUIATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Oneitel @apajnes. SABieHHe 3MEKTPOMArHuTHON HHAyKuuu. [IpaBuno Jlenna.
DnexTporeHeparop. CriocoObl  MONy4eHHSI ~ DJICKTPUUECKOH  DHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3a1us TEJl.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JEHUCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKY U JUBJIEKTPUKHU.
MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psa.
. I3MepeHne Cuitbl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar 1 marazuH COIpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKXHOCTH Pa3I€JICHUs MOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJe TOKa. DIEKTPOMArHuT.

JleiicTBrE MarHUTHOIO MOJISL HA IIPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apajes.

3aBUCUMOCTh HAIpPABJICHUS HHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHWIO DJEKTPU3ANMHM TEI WHIYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanre AEMCTBUSL SJEKTPUUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JARJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOM IIENMH TOCTOSTHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

H3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
COIIPOTHUBJIEHUS PE3UCTOPA U HAMPSKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMEPEYHOIrO
CEUYEeHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU  TOCIEI0BATEIIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MPU MHapaJUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, WAYIIETO YEpe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/] nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHUTHOIO TMOJs TOCTOSIHHBIX ~MAarHUTOB TMPU  HUX
00bEIMHEHNH U PA3CICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITHL, J€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KATyILKE.

18. MI3yueHune AeUCTBUS MarHUTHOTO TI0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PaOOThI AJIEKTPOIBUTATEIS.

20. U3mepenue KIIJl 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJICIOBAHUE W3MCHECHMI 3HAYEHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJEHHUS.

Mexannueckoe JnBHkKeHME. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCHUTEJIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMepHoe npsMonuHeiHoe aBuwxkeHue. CpeaHss U MTHOBEHHAS
CKOpOCTB TeJla TP HEPAaBHOMEPHOM JIBUKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMOsiMHEHOe aBmxkeHue. CBoOogHOE
najgenue. OnbiThl [ anuies.

PaBHomepHoe nBmkeHue mo okpyxHoctu. Ilepuog m vacrota oGpaieHus.
JIunenHas u yriioBasi CKOpOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HbetoToHa. BTopo#t 3akon HeroTtoHa. Tpetuid 3akon HeroToHa.
[IpyHLIMT CynepnO3ULUN CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujla TPEHUSI CKOJIbKEHHUS, CHUIIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianeT BOKpyr Connua. IlepBas kocmuueckasi CKOpPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynbe tena. IsmMeHeHne uMmitynbca. MImysabC cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTMBHOE ABUKEHHE.

Mexanuyeckas paboTa W MOIIHOCTh. PaboTa CHJI TSXKECTH, YHPYTroCTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas SHEprus Teaa, NOJHATOTO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas dHeprus c:kaTtou npykuHel. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaGmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJIHOIO M TOrO € Tela
OTHOCHUTEJBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne Npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Habiro1eHue 1BUKEHUS Tella IO OKPYKHOCTH.

Habmronenne MmexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM W  YCKOPEHHOM JBHYKEHUU
OTHOCUTENLHO KaOuHEeTa QU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl TE€Ja U ACUCTBYIOIIEH HAa HEro
CUJIBL.

HaGmronenne paBeHcTBa CUJI IPU B3aWMOACHCTBUHU TEJL.

N3meHeHune Beca Tenna Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMO/ICHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH ITPU CBOOOIHOM IaJICHUHU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTta Juisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IIAPUKA WITU TEIICHKKH.

OmnpeneneHrue cpeAHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAJ HEYETHBIX UYHCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne koddduIreHTa TPEHNUS CKOIBKEHUS.

Omnpenenenue KECTKOCTU NPy KUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU3OHTAIEHOM MOBEPXHOCTH.



10. OmpenenieHne  pabOThl  CHIIBI  yIPYTOCTH TMPU  TMOABEME Tpy3a ¢
WCITOJIb30BAHUEM HEIOABUKHOTO H TTOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKoHa COXPaHEHUSI SHEPTUH.

Pa3znen 9. Mexannueckune KoJ1e0aHus U BOJIHBI.

KonebarenbHoe nuxenune. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHUO/I,
4acToTa, aMIUINTYJa. MaTeMaTHudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
DHEPTUU TP KOJIeOATETHHOM JIBIKCHHH.

3aryxatomue — koieOaHus.  BwiHyxkaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckne BOJHBIL. (CBOMCTBAa MeEXaHMYECKMX BOJH. [IpomonbHble W
NONEepEYHble BOJHBL. [[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHnuecKkre BOJHBI B TBEPJIOM TeJ€, CEHCMUYECKHE BOJHBI.

3Byk. ['pomKkocTh 3Byka W BbicoTa ToHA. OTpaxeHue 3Byka. MHppasByk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenuwe koieOaHWN TEN MOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Hab6mronenue xonebanumii rpy3a Ha HUTH U Ha TIPY)KUHE.

Habnrofgenue BoIHYKIEHHBIX KOJEOaHUI 1 pe30HaHca.

PacnipocTpanenuie npoaoabHbIX U ONEPEYHBIX BOJIH (Ha MOJCIIN).

HaGronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.

1. OmpegeneHre 4YacTOThl M IEepUoAa KOJEOAHMI MaTeMaTH4ecKoro
MasiTHUKA.

2. Ompenenenrie 4acTOTHl U IEPHO/ia KOJIeOaHMid MPY>KMHHOTO MAasTHHUKA.

3. HccnenoBanue 3aBHCHMOCTH TIEpHO/Ia KOJICOAHMI MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOIeOaHUN NPy KUHHOTO MasSTHUKA
OT MAacChI Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH IEpHOaa KOJICOAHWI Tpy3a, MOABEIICHHOTO K
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HUTH, OT MacChl Ipys3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
MPY>KUHHOTO MAasATHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaeHHUS.
Pasznen 10. DnekTpoMarauTHoOE 1oJie M 3JIEKTPOMATHUTHbBIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJyie.  DJIEKTpOMarHuTHbie  BOJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3H.



OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BoJgHOBBIE CBOICTBA
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJIE€HHUS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~— cBera.  [IpsmonmHeinHoe
pactipoctpanenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IMpeaomMieHus1 cBera. [lonHoe BHYTpEHHee
OTpaKEHUE CBeTa. lCrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B JmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckomna. [7a3 kak onTtuyeckas cHUCcTeMa. BIM30pyKOCTh U
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /ncriepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyyenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xop nyuyer B coOuparole JIMH3e.

XoJ JIyder B paCCEUBAIONIEH JIMH3E.

[Tomryuenue n300pakxeHNid ¢ TOMOIIBIO JIUH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.
10. Mopmens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.
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Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrja OTpPa)KE€HUs CBETOBOrO Jiydya OT yrJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jyya OT yria
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».



4. IlomydeHnue n300paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.

5. Ompenenenne (HOKyCHOTO PacCTOSHUS U ONTHUYECKOW CHIIBI COOMparoIen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnbIThl IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAONIOJACHUH 4Yepes
[[BETOBBIE (DUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

Onwitel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue v noriouieHre cBera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hykmnonnas wMogens aromHoro sapa. HMszoromsl. PaauoaxtrBHBIE
npespaienus. [lepuon nomypacnaaa aTOMHBIX s1€p.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSI0BOIO M MAacCOBOIO YHCEIL
DHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U dHepruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHsS pPaaMOAKTUBHBIX H3IIYYEHHW HaA IKUBbIC
OpPraHU3MBl.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHS U TOTJIOIICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BOIOpOJA.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrpanus n3nydeHus: NpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIMM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-00001IAI0MIMI MOTYJIb MIPEIHA3HAUEH JJIsi CUCTEeMaTH3al|H
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWsT W OMbiTa  JAESATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3HMKH, a TAKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy 1O (u3nuke s 00ydJarommxcs,
BBIOpABIINX ATOT Y4EOHBII MpEaMET.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUXKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS



SABJICHUN TIPUPOABl U TEXHUKH, OBJAJIEHUE YMEHUSIMHU OOBSACHATH (PU3NUECKHE
SBJICHUS, IPUMEHSA INOJIyYCHHbIC 3HAaHMs, peElIaTh 3aJadyd, B TOM YHUCIE
KAuECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO JEATEIIBHOCTHBIM XapaKTep NAHHOTO pas3zesa peaau3yercs
328 CY€T TOro, 4YTO OOYy4YalONIMECs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
peJaraeTcs:

HAa OCHOBE IIOJIyUCHHBIX 3HAHMW pacro3HaBaTh M HAYYHO OOBICHATH
bu3nuecKkue BJICHUS B OKPY>KaIOIIEH MPUPO/Ie U TTOBCEAHEBHOM JKU3HMU;

UCITI0JIb30BaTh HAYYHBIE METO/Ibl HCCIIEOBAaHUS (PU3HUECKUX SIBICHUH, B TOM
YHUCJIE IJIA IPOBEPKU TUIIOTES U MOIYUYEHHS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATH HAy4YHbIE OCHOBBI HamOoJiee Ba)XXHBIX JOCTH)KCHHUH COBPEMEHHBIX
TEXHOJIOTHIA, HAIPUMEP, NPAKTUYECKOIO HCIOIb30BAHMS PA3IMYHBIX UICTOUHHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IMPEBPAILICHHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKU Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HANpPaBIEHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyueHus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEIYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(bu3nYeCcKoi HAYKH;

— [IEHHOCTHOE OTHOULICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX-(U3HUKOB,

2) rpa;KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYXJI€HUU OOLIECTBEHHO 3HAUMMBbIX
U OTUYECKHX IMpoOJeM, CBSI3aHHBIX C [PAKTUYECKUM IPUMEHEHHEM
JTOCTUKEHUM (PU3UKH;

— OCO3HAHME BAXKHOCTU MOPAIbHO-ITUYECKUX IPUHLHUIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIHPUATUE 3CTETUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HAaHUE ILIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHWH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJIbTYDBI,

— pa3BUTHE HAy4HOH JII0003HATENLHOCTH, MHTEpEca K HCCIEA0BaTEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJBLHOIO
0J1aronoJIyyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AEKTPUYECKUM U TEIJIOBBIM OOOPYIAOBAHHUEM B
JOMAIlHUX yCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQIEKCHH, MPHU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE€ B PEIICHUM MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBJIEHHOCTH, TPEOYIOIHUX B TOM YHCIE M (PUIUUECKHX
3HAHUM;

e — MHTEpEC K IPAKTUUYECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTALUs Ha NPUMEHEHHE (PU3MUYECKUX 3HAHMM JJI1 peuleHMs 3a1ad B
o0JacTh OKpY’Kalollel Ccpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUUIs1 OKPY KAIOILLEH CPEIbI;

e — OCO3HaHHWE TJ00aTbHOIO XapaKTepa SKOJOTHMYECKHX MpoOJieM M MyTel ux
peleHns;

e 8) amanTranum K M3MEHAIOIMMCH YCJIOBMAM COLUMAJTBHON U NPHUPOIHOH
cpeabl:

e — TMOTPEeOHOCTH, BO B3aWMOJCWCTBUU IIPH BBINOJIHEHUU HCCIECIOBAHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
IPYTUX;

e — TIIOBBIIICHWE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTHYECKYIO
NEATEIIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie (OpMYJIMPOBATh
UJI€U, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHE AeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH
buzukwy;

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHHWU HOBBIX (UINYECKUX
3HaHUM;

e — CTPEMJICHHE aHAJU3UPOBATH U BBISBIISITH B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBHM C Y4YETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ABHBIX OCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOEHUS TporpamMmbl MO (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero oopazoBanus y oOyyaroiierocs: 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEILHBIC YHUBEPCATIbHBIC yUeOHbBIC TCHCTBHUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble JJoruueckue 1eiicTBUA:



*BBISBIISITh U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BNIEHU );

 YyCTAHABJIMBATH CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS IS
000011IeHUs ¥ CPaBHEHUS;

¢ BBISIBIISITH 3aKOHOMEPHOCTH WU TIPOTHBOPEYHSI B pacCMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALIUXCA K (PU3NUECKUM SIBICHUSM;

¢ BBISIBJISITh [IPUYMHHO-CJICACTBEHHbBIE CBSI3M TMPU H3YYCHHH (PU3NUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIH30BAHUEM JIETYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THUIOTE3bl O B3aUMOCBS3SIX
(bu3NYECKUX BEINYNH;

¢ CAMOCTOATEIBHO BBHIOMpATH CIOCO0 pelieHrs yueOHOM pu3nueckon 3anadu
(cpaBHEHHE HECKOJBKHX BApUAHTOB pEIICHHsA, BBIOOp Haubosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBbIe HccieaoBaTe/ILCKHE JeCTBUA:

e HICTI0JIB30BATh BOMPOCHI KaK UCCIIEAOBATEIbCKUI HHCTPYMEHT MTO3HAHUS;

¢ IPOBOJUTH 10 CAMOCTOSITEILHO COCTABJICHHOMY IJIaHY OIBIT, HECIIOKHBIM
¢uznyecKuil IKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DHU3MUECKOTO
SIBIICHUS;

¢ OIICHMBATh HAa TPUMEHHMOCTh M  JIOCTOBEPHOCTH  HH(OpMAIHIO,
MOJIyYEHHYIO B X0/I€ MCCIIEIOBAHUS MM HKCIIEPUMEHTA;

e CAMOCTOSITETIFHO (hOPMYIIMPOBATH OOOOIIEHUS U BBIBOJBLI 10 pe3yjIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

¢ IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBNUCCKUX
IIPOIIECCOB, a TAaK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

o IPUMEHSTH PA3INYHBIC METOJbI, HHCTPYMEHTHI M 3alPOCHI MPHU TIOUCKE U
orOope WH(GOPMAIMK WM JAHHBIX C Y4ETOM MPEIIOKEHHOW ydeOHOM
bu3ndecKoi 3a1a4u;

e AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(DOPMALIHIO
pa3IMUYHBIX BUAOB U (POPM IPE/ICTABICHHUS,

¢ CAMOCTOATEIHLHO  BBIOMpATh ONTHMAIBHYIO  (QOpMYy  MpeICTaBICHUS
uHPOpMAIlMU W WUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIOXHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpaukoi U MX KOMOMHAIIMSIMH.

KoMMyHHKAaTHBHBIE YHHBepPcaIbHbIe yueOHbIe 1elCTBHUS:

eB Xx0/¢ OOCYXJeHHUs Y4eOHOro MmaTepuaina, pe3yJlbTaToB JaOOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CY)AaeMOH TEMBI U
BBICKA3bIBaTh WJICU, HAIlCJIEHHBIC Ha pEIICHUE 3aJaud W TOIACpPKaHHE
0J1aroxeaTeILHOCTH OOIICHUS,



e CONIOCTABIISIT CBOU CYXKJEHUS C CY)KJICHUSIMHU JIPYTHX YYaCTHUKOB JHAJIOTa,
0oOHapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIUH;

e BBIPA)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUChMEHHBIX TEKCTAX;

o IyOJIMYHO TMPEACTABIATH PE3YJIbTAThl BBINOJHEHHOTO (PU3UYECKOTO OIBITa
(9KCIIepUMEHTa, UCCIIC0BAHUS, IPOEKTA);

e IOHUMATh M HMCIOJb30BATh MPEUMYIIECTBA KOMAHAHON U MHIWBUIYaTbHOM
paboTHI IPH PEIIEHUU KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

o IPUHUMATh 1IeJI1 COBMECTHOM JIeSITeTbHOCTH, OPTaHU30BbIBATH IEHCTBHS 110
e€ JOCTM)KGHHUIO: pAaCIpeleNarTh poJd, OOCyXJaTh TPOLECChl U
pe3yabTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIIOCH;

¢ BBITIOJIHATH CBOIO 4acTh pPabOThl, JOCTUTas KaueCTBEHHOTO pe3ysbTara Io
CBOEMY HANpaBJICHUIO M KOOPIMHUPYS CBOM JEHCTBUS C JPYTHMH
4JIeHAMU KOMAaH/Ibl;

¢ OIICHMBATh KAayeCTBO CBOET0 BKJaJa B OOIIMH MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE NeiCTBUSA

Camoopranusanus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUAX, TPEOYIOIIUX JIJIs
peuieHust GU3NYECKUX 3HAHUM;

e ODUEHTUPOBATHCS B PA3JIMYHBIX  MOAXOAAX  NPHUHATHUS  peLIeHUH
(MHIMBUAYyaJIbHOE, TPUHSATHE PEIICHUS B TPYINE, NPUHATHE PEIICHUN
rpynIon);

e CAMOCTOSITEILHO COCTaBJISATh QJITOPUTM pEIICHUs] (PU3NYECKOM 3aJauu WU
IJlaHa HCCIEOBaHUsl C Y4ETOM HUMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPEIJIaracMbie BAPUAHTHI PEIICHUN;

e ICTIATH BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJIb, SMOIUOHAJIBLHBIN HHTEJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYallUU U MpeAJiaraTh TUIaH €€ U3MEHEHUS;

¢ O0BSCHATh  NPUYMHBI  JOCTHOKEHHMS  (HEJOCTHXKEHHUS)  pe3yJbTaToOB
NeSATEeILHOCTH, JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY;

¢ BHOCHUTh KOPPEKTUBBI B JIEATEIHLHOCTh (B TOM YHCJE€ B XOJ[ BBIMOJHEHUS
bu3MYEeCKOro HMCCIAEAOBAHUS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BO3ZHUKIINX TPYIHOCTEM;

e OIICHUBATh COOTBETCTBUE PE3YNIbTATA IIEJIA U YCIOBHUSM;

e CTaBUTH ce0s HAa MECTO JAPYroro 4YeJoBeKa B XOJ€ CIopa Wi JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHUBbBI, HAMEPEHUS U JIOTHKY JIPYroro;



e IPU3HABATh CBOE MPaBO Ha OLIMOKY MpH pelieHnr (PU3NUEeCKHX 3a/1a4 WA B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSl YMEHUMN:

e ICTI0JIH30BATh MOHATHS: (PU3UYECKUE U XUMHUYECKUE SBJICHUS, HAOIIOICHUE,
AKCIIEPUMEHT, MOJIEb, TUIOTE3a, SAUHUIII (DU3UIECKUX BEIIMYUH, aTOM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE, IKHUJIKOE,
razoo0pa3Hoe), MexaHuuecKoe JIBUKeHHEe (PaBHOMEPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOPHS, PABHOJICUCTBYIOIIAs CHUJa, Jedopmarius
(ympyrasi, TiacTH4ecKas ), HeBECOMOCTbh, COOOIIAIONINECS COCY/IbI;

e paznuuaTh siBACHUS (AU dy3usi, TEIIOBOE NBIKCHHE YaCTHI[ BEIIECTBA,
PaBHOMEpPHOE  JIBMKCHHE, HEPABHOMEPHOE  JBWKCHUE, HHEPLUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpalllCHUA, IIepejada AaBJICHUS TBEPABIMUA TEIaMU, KUIAKOCTIMHU U
razamm, arMoc(epHOe [aBJICHWE, IUIaBaHWE TeJ, MPEBpaIICHUs
MEXaHUYECKOI SHEpPruu) MO ONHCAHUIO UX XAPaKTEPHBIX CBOWMCTB M Ha
OCHOBE OIIBITOB, ICMOHCTPHUPYIOIINX JAHHOE (PU3HUECKOE SBJICHHE;

epacro3HaBaTh MPOSBJICHUE  M3YYCHHBIX  (U3WUYECKUX  SBJICHUH B
OKpYy’XXalollleM MHUpE, B TOM uYuclie (PU3MUecKue SIBJICHUS B IIPUPOJIE:
IIPUMEPHI JIBUKECHUSI C PA3JIMYHBIMUA CKOPOCTSIMH B KHWBOM M HEXKHUBOU
MPUPOAE, NECUCTBUE CUJIbI TPEHUS B MPUPOJEC U TEXHUKE, BIIUSIHUE
aTMOC(EpHOro JaBJEHUS Ha XUBOM OpraHu3M, IJIaBaHUE PbIO, pblyarv B
TeJie YeJIOBEKa, IIPU 3TOM MEePEBOUTh MPAKTUYECKYIO 3a7a4y B yUeOHYIO,
BBIJICIIATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKN) (DM3UUECKUX SBICHHM;

e ONIMCHIBATh M3yYCHHBIE CBOMCTBA TEN W (PU3MUECKHE SIBJICHUS, WCIIONB3YS
bu3ndeckue BETWYUHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YNIPYTOCTH, CUJIA TSXKECTH, BEC
Tela, CuUJla TPEHWs, JAaBieHue (TBEPAOro Teia, >KUIAKOCTH, Trasa),
BBITAJIKMBAOIIAs] CHJIa, MEXaHW4YeCKass paboTa, MOIIHOCTh, TUIEYO CHUIHI,
MOMEHT CWJIbl, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KMHETHYEeCKass M TOTEHIMalbHas SHEPrus), MPU OMHUCAHUU IPABHIIHHO
TpakToBaTh  (U3UYECKHM  CMBICI  HUCIIOJIB3YEeMbBIX  BEJIUYUH, HX
0003HAaYEHUS U €IWHUIBI (PU3NUYECKUX BEIMYMH, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIINE JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEIUYNHAMH,
CTPOUTH TPaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;

e XapaKTEpPU30BaTh CBOWCTBA TeJ, (HU3UYECKHE SBICHHUS U MPOIECCHI,
UCIIOJIB3Ys TIpaBUJIa CJIOKEHHS CWJI (BAOJIb OJHOM IpsiMO), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbiyara (0y10ka),
«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPruH, NpPU O3TOM [aBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIMCBIBaTh €70 MATEMATUYECKOE BBIPAKEHUE;

¢ 00BSCHATH (PU3NYECKUE SABJICHUS, IIPOLIECCHI U CBOMCTBA TEJl, B TOM UHUCIE U
B KOHTEKCT€ CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OObACHEHUE u3 1-2
JIOTMYECKHX ILIaroB C ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a/1a4 B 12 1elCTBUSA, UCIIOJIBb3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBAIOIIME (DU3UYECKUE BEIMYMHBI: Ha OCHOBE AaHalIMW3a YCIOBUSA
3aJa4d  3alMChIBaTh KPaTKOE YCIIOBUE, TMOJCTABIATh (DU3HUECKHE
BEJIMYMHBl B (OPMYJIBI U IIPOBOAMTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLIEHUBATh PEAIMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BEJIMYMHBI,

e pacmo3HaBaTh MpPOOJIEMBbI, KOTOPHIE MOXHO pEIIUTh MpPH MOMOIUIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUIoTe3y),  pasnuyaTb U MHTEPIPETHPOBATH
IOJIyYEHHBIM pe3y/nbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBO/IBI 10 €0 Pe3yJIbTaTaM;

e IPOBOJIUTH OTIBITHI 110 HAOIOICHUIO (PU3NUECKHUX ABICHUN WIH (PU3NUECKUX
CBOMCTB Ten: (pOpMYJIMPOBATH IPOBEPSIEMBIE MPEIIIOJIOKEHUS, COOUPATH
YCTaHOBKY U3 MPEUIOKEHHOTO 000pyAOBaHNUs, 3alUChIBATh XOJ| OIbITa U
(opMyJIMpOBaTh BHIBOIBI;

* BBITIOJIHATH MIPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHU, MacChl Tesa, 00bEMa,
CHWJIBI W TEMIIEpaTypbl C HCIOJIb30BAaHUEM aHAJIOTOBBIX M IU(MPOBBIX
npuOOpoOB, 3alMChIBaTh IIOKa3aHUS MPUOOPOB € YYETOM 3aJJaHHOU
a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHU;

* IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKOW BEIMYMHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU IIyTH
PaBHOMEPHO JBWXXYIIErocs Tela OT BPEMEHU [IBHXKEHMS Teia, CHUJIbI
TPEHMSI CKOJILKEHUS OT BECa Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN Te
Y HE3aBUCHUMOCTH CUJIBbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEN, CUJIbI
YIOPYTrOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKMBAIONIEH CHJIBI OT 00BEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU >KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU Te€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUU
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOTO MCCIEAOBaHUA, coOHMpaThb YCTaHOBKY H
BBITMIOJHATh M3MEpPEHUs, CJenysl MPEeANoKEHHOMY IUIaHy, (PUKCHPOBATH



pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DU3MUECKUX BEJIMYUH B BUJC
NPEJIOKEHHBIX Ta0nuil U TpadUKOB, AeNaTh BBIBOJBI MO pPe3yibTaTaM
UCCIIEIOBAHMUS;

¢ [IPOBOJIUTh KOCBEHHbIE M3MEpeHUs (U3NYECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOrO TeNa, CHJIA TPEHHSI CKOJIBKCHHS,
JaBJICHUE  BO3/AyXa, BbITAIKUBAIOLIAs  CWJIa, JICHCTBYyIOIIas  Ha
HOrpyEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro ACHCTBUA
IOPOCTBIX MEXaHU3MOB), CIEeAysl TMPEAJIOKEHHON MHCTPYKIUH: IpU
BBITOJIHEHUH HW3MEPEHUN coOMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHUE HCKOMOM BEJINYHHBI,

e COOJTIO/IATh MpaBWJIa TEXHUKU 0€30IaCHOCTH IMpH padoTe C J1ab0paTOPHBIM
obopynoBaHuEM;

e YKa3bIBaTh MPHUHLMUIIBI JEHCTBUS NPHOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOLINECS COCylbl, OapoMmerp,
phIYar, HOJABMKHBIA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS! TNTIOCKOCTB;

e XapaKTepU30BaTh MPUHIUIBI  JEHCTBUS  M3YyYEHHBIX MNPHUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHud (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKHIA Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 cBOMCTBax (U3UYECKUX SIBICHUNM U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

o IPUBOMTD MIPUMEPHI (HAXOAUTH HHPOPMALIHIO O TIPUMEPaAX) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHON IKU3HU JUIf
obecrieyeHuss 0O€30MACHOCTU TIpU  OOpalieHuu ¢ OpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

¢ OCYIIECTBJISITH OTOOpP HMCTOYHHMKOB HH(popManuu B HMHTepHeTe B
COOTBETCTBUU C 33JaHHBIM [TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUW M TYTEM CpPAaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIJCIATDH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM HIM MOMKET OBIThH
HEJIOCTOBEPHOM;

* ICIIOJIb30BaTh MpPHU BBIMOJIHEHUN YYE€OHBIX 3a/laHUIl HAayYHO-IOMYJSPHYIO
auTeparypy  (pU3MuUecKoro - coaepikaHus, CIPaBOYHbIE MaTepUabl,
pecypcbl ceti VIHTepHET, BIafeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

¢ CO3/aBaTh COOCTBEHHBbIE KPAaTKHUE NMHUCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(MOpMAIK (PU3NIECKOTO COAEPKAHUSA, B TOM
quciae MyOJMYHO JAeNaTh KpaTKue COOOLIEHHsS O pe3yibTarax MpPOEKTOB
WK Y4eOHBIX HCCIEJAOBaHUM, MPH H3TOM TPaMOTHO HCIIOJIB30BATh



U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COINPOBOXAAThH
BBICTYIUUICHUE ITPE3CHTALIUEH;

e[IPH BBINIOJHEHUH YYEOHBIX MPOEKTOB M UCCIECIOBAHUM pacrpenessiTh
00s13aHHOCTH B TpPyNIl€ B COOTBETCTBUU C IOCTABICHHBIMU 3aJlayaMH,
CIeIUTh 3a BBINOJIHEHUEM IIJlaHA JEHCTBUMN, aJl€KBATHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYMNbl,  BBICTPAUBATH
KOMMYHHUKATHUBHOE B3aHMMO/ICICTBHIE, YUUTHIBAS MHEHHE OKPYKAIOLTHUX.

K koHIy 00yueHus B 8 kiacce rpeMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIN:

e ICTIOJIb30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTALIMUECKHE U
amop(HbIe Tela, HACBHIIIEHHBIH W HEHACHIIICHHBIM Map, BIIAXXHOCTb
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPIUsi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOJIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUUYECKUN TOK, MArHUTHOE TOJIE;

e paznuyaTh SBJIEHUS (TEIJIOBOE pAaCUIMpEHUE M CKaTue, Tervlonepenaya,
TEIUIOBOE PaBHOBECHE, CMAuMBAaHUE, KAWUISPHBIC SIBICHUA, HCIIApEHUE,
KOHJIEHCAIMs1, IUIABJIEHUEe, KpHUCTaJUIM3auus (OTBEpJEeBaHKE), KHUIICHUE,
TerJionepeaaya (TEeTIOPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHE),
AIIEKTpHU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA0B, ACUCTBUS AIIEKTPUUECKOTO
TOKA, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MAarHUTHOTO TOJISl Ha MTPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIUS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

epacmo3HaBaTh  MPOSBICHHE  M3yYEHHBIX  (U3NYECKUX  SBICHUA B
OKpY)XaloIlleM MHpE, B TOM YHCIC (PU3NYECKUE SIBICHUS B IMPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SBJICHUS B MPUPOJE,
KpUCTaUIbl B TMpupojae, usinydenue CoiHua, 3amMep3aHue BOJIOEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPHUUECKUE
ABJIEHUSI B aTMoc(epe, FIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiH, Aapeld MooCcOB, poidb MAarHUTHOTO TOJS AJS JKU3HH Ha
3emuie, MOJISIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

* ONIUCHIBATh M3YYCHHBIC CBOMCTBA TEN M (PU3UUYECKUE SIBJICHUS, HCIONb3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJleJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, yJelbHasg TeIIoTa NapooOpa3oBaHUsl, ylelbHas TerioTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOU



MalllMHbl, OTHOCUTENbHASl BIIAXKHOCTb BO3J/lyXa, AJIEKTPUUYECKUU 3apsij,
CUJIa TOKa, JJICKTPUYECKOE HAIpPSIKEHHE, COMPOTUBIECHUE MPOBOJAHUKA,
yIeIbHOE  CONPOTUBIEHWE  BeEmIecTBa, paboTa W MOIIHOCTh
ANIEKTPUYECKOT0  TOKa), TIPH  ONHUCAHWUU MPABUIBLHO  TPAKTOBATh
(bU3UYECKUIT CMBICIT MCIOJIb3YEMbIX BEJIUYMH, O003HAYCHUS M €IUHUIIBI
GU3MYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMHU, CTPOUTH TIpaduKu
W3YUYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEJIUYUH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3UYECKHE SBICHHUS U IPOIECCHI,
UCIIOJIB3YsSl OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETHUYECKONH TEeopuu
CTPOCHUSI BEIIECTBA, MPUHIIMI CYNEPHO3UIIMHU TOJIel (HA KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsja, 3akoH Oma JiJ1sl ydacTKa 1€, 3aKOH
Jlxoyns—JleHiia, 3aKOH COXpaHEHHsI DJHEPrHHM, TMPU OTOM JaBaTh
CJIOBECHYIO0 (DOPMYJIIMPOBKY 3aKOHA M 3alMChIBATh €0 MaTeMaTHYECKOe
BBIPAXKEHUE;

¢ O0BACHATH (PU3WYECKHE TPOIECChl W CBOWMCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCJICACTBEHHBIEC CBSI3H, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKHUX
IaroB ¢ onopol Ha 1-2 W3y4YeHHBIX CBOMCTBA (HUBUYECKHUX SIBICHHM,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e peIIaTh PACUETHBIE 3a/1a4u B 2—3 NEHCTBHSI, HCTIONB3YS 3aKOHBI 1 (hOPMYJIBI,
CBsI3bIBalONME (PU3MUECKHME BEIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS
3a/1a4M 3aIMChIBaTh KPaTKOE YCIOBUE, BBISABIISITH HEJOCTATOK JAHHBIX JJISI
pelieHusl 3a1a4uu, BeIOMpaTh 3aKOHBI U (POPMYJIbI, HECOOXOAUMBIE IS €€
pelieHus, MPOBOJAUTh PaCU€Thl W CPAaBHHUBATH IOJYYEHHOE 3HAYCHHE
(bU3UYECKOM BEIMUNHBI C U3BECTHBIMU JTaHHBIMH,

e pacrmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh TMPU ITOMOIIH
(GbU3NYECKUX METOJIOB, HCIMOJIb3ysl OMHCAHUE HCCIICIOBAHUS, BBIJCIATH
MPOBEPSIEMOE  MPEIINOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJICHUSI UCCIIEI0BAHUS, J€1aTh BBIBO/IbI;

e IPOBOJUTH OTIBITHI 110 HAOIOICHUIO (PU3NUECKUX SABICHUN WIH (PU3NIECKUX
CBOMCTB TeN (KanWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJIEHUS BO3yXa OT
ero o0bEMa, TeMrepaTrypbl, CKOPOCTH MPOIIECCa OCThIBAaHUS U HarpeBaHUs
NpU U3Jy4EHUU OT IBETa M3Tydarouied (MOorjoliaroeid) ToOBEPXHOCTH,
CKOpPOCTb HCIIApEHHUsI BOJIbI OT TEMIIEPATYPhl KUJKOCTU U IUIOIIAAN €€
MOBEPXHOCTH, DJICKTPU3ALMSA TeI U B3aUMOJCHUCTBUE JJICKTPUUYECKHUX
3aps70B, B3aUMOJICWCTBHE TIOCTOSIHHBIX MAarHUTOB, BU3YyalW3allus
MAarHUTHBIX ITOJICH TOCTOSHHBIX MArHUTOB, ICHCTBHS MAarHUTHOTO TT0JIS Ha
MPOBOJJHUK C  TOKOM, CBOWCTBA  JJIEKTPOMAarHuTa,  CBOKCTBA



AIIEKTPOJIBUTATEN TMOCTOSHHOTO TOKa): (OpMYJIMpOBaTH MPOBEPSEMBIC
IPEINOJIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYy10BaHMS,
OIHCHIBATh XO/1 OMbITA U OPMYITUPOBATH BHIBOIBI,

e BBITIOJIHATH NPAMbBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIIBHOW BIAXKHOCTHU
BO3/1yXa, CHJIbI TOKAa, HANPSHDKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JAaTUYMKOB (PU3UYECKUX BEIMYHH, CPABHUBATH PE3yJbTaThl
WU3MEPCHUN ¢ YIETOM 3aJIaHHON aOCOIOTHON MOTPEITHOCTH;

e IPOBOIUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEJIMYHUHBI OT
IpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONIPOTHUBJIEHUSI TPOBOJHUWKA OT €ro JUJIMHBI, IUIOLIAANA IIONEPEYHOIO
CEYEHHUs U YAECIBHOTO COIPOTUBIICHMS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPSIKEHUS Ha IPOBOJHUKE,
UCCIICOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOIO  COEAUHEHUN
IIPOBOJHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOMpaTh YCTAHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadHKOB,
JIe€JaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHMS;

e IPOBOJIUTH KOCBEHHBbIE U3MEpeHUs (U3MYecKux BeNUUMH (yIenbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIECHUE MPOBOJAHMKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys NPEMIOKEHHOW MHCTPYKLHH, U
BBIYUCJIISITh 3HAYEHUE BEJINYNHBIL;

e COONIOAATH MpaBUja TEXHUKU 0€30MacHOCTU MpU paboTe ¢ J1abopaTOPHBIM
000py/TI0BaHUEM;

e XapaKTepU30BaTh MPUHIUIBl  JEHCTBUS  M3YyYEHHBIX MHPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONUcaHud (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW IHEPTUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKHE
IPENOXPAHUTEIH, HNEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

e pacmo3HaBaThb MPOCTHIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTEIbHBIE
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMI'POMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEINEN C MOCIEA0BATEIbHBIM U MAPAJUIEIbHBIM COCJUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX 1IeTIEH;



e IPUBOJIUTH MIPUMEPHI (HAXOIUTh HHPOPMAIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCIIONIb30BaHUsl (U3WYECKUX 3HAHUA B TIOBCEIHEBHON >KM3HU MJiA
oOecrieueHuss Oe30macHOCTH Tpu  obOpamieHMd ¢ npubopamu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOLIeH Cpe/ie;

¢ OCYLIECTBIISITh  MOUCK HWHPOpManuu  (PU3NYECKOTO  COACpNKAHHUS B
WNuTepHere, Ha OCHOBE HMEIOIIUMXCS 3HAHUW M MYyTEM CpPaBHEHUS
JOTOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpManuio, KoTopas
SBJISIETCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM;

* ICIIOJIb30BaTh MpPU BBIMOJIHEHUN YYE€OHBIX 3a/laHUil HAayYHO-IOMYJSPHYIO
auTepaTypy  (pU3MYECKOro CoAepXKaHHs, CIPaBOYHbIE MaTEepHAaIbI,
pecypcsl ceti IHTepHET, BIafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HTHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B JIPYTYIO;

¢CO3/aBaTh COOCTBEHHbIC IUCHMEHHbIE W KpaTKHE YCTHBIE COOOILICHMS,
0000mmasi wHpOpPMAIMIO W3 HECKOJbKHX WMCTOYHUKOB (DU3UIECKOTO
COJIEp)KaHUs, B TOM YHCIE MYyOJUYHO NPEACTABISATh PE3yJIbTaThl
IPOEKTHOM WJIM KCCIEN0BATENbCKON JEATEIbHOCTH, MPU 3TOM I'PAMOTHO
UCMOJIb30BaTh M3YYCHHBI TMOHATHHHBIA ammapaT Kypca (DU3HKH,
COIIPOBOXKJATh BBICTYIUICHHUE MTPE3CHTALIUEH;

e[IPM BBHINIOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUNA (PUINUECKUX
IPOLIECCOB pacHpeeiaiTh OOS3aHHOCTH B TPYyMNINE€ B COOTBETCTBUU C
MOCTaBJICHHBIMU 337ja4yaMHU, CJIEIUTh 3a BBIMOJHEHUEM IIJIaHa JACUCTBUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIM BKJIAJ B
JesITeIbHOCTh TPYIIbI, BBICTPauBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peiiaTb KOH(IUKTHI.

K xonIty 00yueHus B 9 kjacce rpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE

JOJKHBL OTPaXkaTh CPOPMHUPOBAHHOCTD Yy 00YUAIOMIMXCS YMEHUIA:

¢ CIIONIb30BaTh ~ IOHATHS: CHUCTeMa OTcuéra, MaTepualbHas  TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHS, Ae(opmarius
(ympyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, HEHTP TSKECTH, aOCOTIOTHO TBEPAOE TEIO,
LEHTP THKECTH TBEPIAOTO Tesa, paBHOBECHE, MEXaHUYECKUE KoJeOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK U YJIbTPA3BYK, DJEKTPOMArHUTHbHIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPHl UCITyCKAHUS U TOTJIOIIEHUs, ajbda, 6eTa- U raMMa-u3IydeHHUs,
U30TOIBI, SIIEPHAsE DHEPTETUKA;

epa3nuyaTh SIBIEHUS (pPaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOIMHEHHOe
IBIDKEHUE, PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE MABIKEHHE, CBOOOIHOE
naJicHue TeJ, PABHOMEPHOE JIBHKEHHE MO OKPYKHOCTH, B3aUMOJCHCTBUE



T€J, PEAKTUBHOE IBIDKCHHE, KOJIeOaTeIhbHOE ABMKEHHUE (3aTyXaronue u
BBIHYKJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEHMHOE PACIpPOCTPAHCHUE, OTPAKECHHE W IMPEIOMIICHUE
CBETa, [OJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIoKEHUE OEJIoro cBeTa B
CHEKTp M CIOKEHHE CIHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTPA
U3ITyYeHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

e paCllO3HABaTh  MPOSBICHHE  U3YYEHHBIX  (PU3MYECKUX  SABJICHUU B
OKpy»KaromeM Mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJIE:
MPWINBBI M OTJIWBBI, ABIKeHNE TiaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTraHU3MOB, BOCHIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHHUE, CEHCMUYECKHE BOJHBI, IlyHAaMH, 3XO, IBETa Tell,
ONTUYECKHUE SIBJIEHUS B MPUPOJE, OMOJOTHYECKOE ACHCTBUE BUIUMOTO,
yIBTPA(PHOIETOBOTO ¥ PEHTTEHOBCKOTO W3JIYYCHHWH, €CTeCTBEHHBIN
paaNoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOIAHBIX MHHEPAJIOB, JEUCTBHE PAJAMOAKTHUBHBIX W3IydYeHUW Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEeBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUM;

e ONIMCHIBATh M3yYCHHBIE CBOMCTBA TEN W (PU3MUECKHE SIBJICHUS, HCIIOIB3YS
dbu3nyeckue BeNUYUHBI (CpelHSsI MU MTHOBEHHAs CKOPOCTb Teja MpH
HEPaBHOMEPHOM JIBU)KEHUHU, YCKOPEHHE, NEpeMElIeHHe, MyTh, YyrioBas
CKOpOCTb, CHJIa TPEHHUS, CHUJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TaJICHUS, BEC TeJa, HWMITYJIbC Tejla, WMITYJIbC CHIIBI,
MexaHu4eckass paboTa W MOIIHOCTh, MOTCHIIMAIbHAS DSHEPTHs Tea,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MIJIU, MOTEHIMAIbHASI SHEPTUs CHKATOU
NPY>KUHBI, KUHETHYECKash SHEprus, IOJIHAs MeXaHU4ecKas >SHeprus,
MIEPUOJT U YacTOTa KOJIEOAHWH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEeNIh MPEIOMIICHUS CPEbl), TP OMUCAHUU
MPaBUJIBLHO TPAKTOBAaTh (M3UYECKUN CMBICT WCIOJIb3YEMbBIX BEIIMYHH,
0003HauUeHUS W EAUHMIIBI (PU3UYECKUX BEIUYMH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMHU,
CTPOUTH TPaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;

e XapaKTEPU30BaTh CBOWCTBA TeN, (U3MYECKHUE SBICHUS W TPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPNO3UIMK CWJI, NPUHIUI OTHOCUTeNbHOCTH [anunes,
3aK0Hbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MaCCOBOTO YHCET



P SIICPHBIX PEaKIUiX, MPHU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

¢ O0BACHATH (PU3WYECKHE TMPOIECChl W CBOWMCTBA TEJI, B TOM YHUCIE W B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacyETHHIE 3a/a4n (OMUPAIOIINECs Ha CUCTeMY U3 2—3 ypaBHEHHUH),
UCTIONB3YSl 3aKOHBI M ()OPMYIIbI, CBSI3BIBAIOIINE (PU3NUCCKUEC BEITHMUWHBI:
Ha OCHOBE aHalM3a YCIOBHS 3a7add 3alliChIBaTh KpPaTKOE YCJIOBHE,
BBISIBIISITh HEIOCTAIONINE WM M30BITOYHBIC JAHHBIC, BEIOMPATh 3aKOHBI U
dbopMyIIbl, HEOOXOIUMBIC JJISI PEUICHUS, TPOBOUTH PACUETHI U OIICHUBATH
PEATUCTUYHOCTD TIOTYYCHHOTO 3HAUCHUST (PU3NIECKON BETNINHBI;

e pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pEIIUTh TMpPH OMOIIH
(GU3UYECKUX METOJ0OB, WCIIONB3YS OMHCAHUE WCCIICIOBAHUS, BBHIACISATH
IpOBEPSIEMOE TPEIINOJNOKEHUE, OICHUBATh MPABHWJIBHOCTh IOPSJIKA
MPOBEICHUS]  WCCJICMIOBAHMs, JEJaThb BBIBOJBI, HWHTEPIPETUPOBATH
PE3yNIbTaThl HAOIOICHUH U OTBITOB;

¢ IPOBOJIUTH OTIBITHI IO HAOIIOICHUIO (PHU3UYECKUX SBICHUN WM (PU3NIECKUX
CBOWCTB TeNl (M3ydyeHHEe BTOporo 3akoHa HblOoTOHA, 3akOoHA COXpaHEHUS
DHEPTUHU, 3aBUCUMOCTh IMEpUOaa KOJICOAaHWUN NPYKUHHOTO MasTHUKA OT
MaccChl Tpy3a M KECTKOCTU TMPYKUHBI M HE3aBUCUMOCTHh OT aAMILTUTY/IbI
ManbIX  KoysieOaHWH,  TPSAMOJIMHEWHOE  pPAacIpOCTpaHCHHWE  CBETa,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHUsI TpeaMera B coOuparomieit
JWH3e, HAOTIOIEHWE CIUIONIHBIX W JIMHEHYATHIX CIEKTPOB H3ITyUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUs, OINUCHIBATH XOJ ONBITa H  €ro  pe3yibTaThl,
(GbOopMyIHpPOBATH BHIBOIHI,

o POBOJINTH TPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX H3MEPEHUM, OTpeaesss
CpelHee 3Ha4YeHHE U3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEHUs
(M3MEpUTEBHOTO TTPUOOpPA);

 IPOBOJUTH  HMCCIEAOBAHUE 3aBUCHUMOCTEH (U3NYECKUX BEJIUYUH C
WCITOJIb30BAHUEM TMPSIMBIX HM3MEPEHUH (3aBHCHMOCTH IYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 Ha4dalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTH4YeCKOrO0 MasTHUKA OT JIJMHBI HUTH, 3aBUCHMOCTH
yria OTpaKeHUs CBETa OT yria MaJCeHUs W yria MPeIoMJICHHs OT yria
NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh



YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOW  3aBUCHMOCTH
bu3NYeCKuX BETWYMH B BHUJEC TaONHIl U TpaduKOB, JIEJIaTh BBIBOIBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

e IPOBOJIUTH KOCBEHHBIE H3MEPEHHUS (PU3MYECKUX BEIWYUH (CpeaHss
CKOPOCTb M YCKOpPEHHE Tejla TpU PAaBHOYCKOPEHHOM JBUKEHUH,
YCKOpEHHE CBOOOJHOTO MajeHus, *KECTKOCTh MNPYXKHUHBI, KOAIPQPUIIUEHT
TPEHUSI CKOJBKEHMs, MEXaHHueckas paboTa M MOIIHOCTb, YacTOTa H
nepuoJl KojeOaHWii MaTeMaTH4yecKoro U MPYKUHHOTO MAasSTHHUKOB,
onTHYecKass cuja coOuparoumed JMH3bl, pPaJUOaKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITMIOJIHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIIUH, BBIYUCIATD
3HA4YCHHE BEJIMYMHBI U aHAJIM3UPOBATH MOJYUYECHHBIE PE3yNIbTaThl C YYETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHUM;

e COONIIOAATH MpaBUjIa TEXHUKU 0€30MacHOCTU MpU paboTe ¢ JTabopaTOPHBIM
obopynoBaHuEM;

epa3nMyYaTh OCHOBHBIC TPU3HAKM HU3YYEHHBIX (PU3NYECKUX MOJEICH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJeNb aToma, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

e XapaKTepU30BaTh MPUHIUIBI  JEHCTBUS  M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONUCaHud (B TOM YHUCIE:
CIIUJOMETp, JaTYUKU TIOJIOKEHHS, PACCTOSIHUSI M YCKOPEHHsS, DPAKeTa,
9XOJIOT, OYKH, Mepuckor, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HMCHOJIb3YSd 3HAHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

¢ ICTIOJIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH W3YYEHHBIX TEXHUUYECKHX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUECKUX IMPOILECCOB
OpU pPELICHUH Y4eOHO-MIPAKTHYECKUX 3a/]ad, ONTHUYECKHE CXEMBbI IS
MOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie U COOMPAIOLIEH JTNH3E;

e IPUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEHEBHOW KU3HHU IS
obecnieyeHuss 0O€30MacHOCTH TIpU  OOpaleHuu ¢ TOpudopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

¢ OCYIIECTBJIATh MOUCK HWHPOpMaMK  (U3HUECKOTO  COJAEpKAHHUS B
HuTepHeTe, caMocTOsATENBHO (POPMYIIHUPYST MOUCKOBBIM 3ampOC, HAXOIUTh
NyTH ONPEAEIICHUs IOCTOBEPHOCTH MOJTYYEHHON MH(POpPMAIIUK Ha OCHOBE
UMEIOUINXCS 3HAHUN U TONIOJTHUTENIbHBIX UCTOYHUKOB,;



* ICTIOJIB30BAaTh IPHU BBINOJIHEHUU YYEOHBIX 3aJaHU HAay4YHO-TOMYJSPHYIO
JAUTepaTypy  (PHU3MYECKOro  COAEpX aHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcbl cet IHTEpHET, BilaleTh NPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIEHHUS HA OCHOBE
uHPOpMaIlMKM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COACpkKaHMUS,
myOJIMYHO NMPEICTABIATh PE3yIbTaThl IPOEKTHON MM MCCIIEA0BATEIbCKOM
JNEATEIbBHOCTH, IIPU  3TOM TPaMOTHO  MCIIOJIb30BATh  HM3YyYEHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasjaena (U3UKA U CONPOBOXKIAThH
BBICTYIUICHUE Mpe3eHTalMell ¢ Y4€ToM OCOOEHHOCTEH ayAauTOpUU
CBEpPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTuueckue
n/n MPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®usnka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MHUpa
bu6mmoreka [IOK
1.1 () - 2
M3HKa - HayKa O npHpone https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
1.2 () 2 1
HBIHCCKHC BETIHIHIb! https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYUHBIN METOM ITO3HAHUS 2 1 bubmorexa [IOK
' v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHayanbHbIe CBeJeHUs 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
Crpoeine peliecTsa https://m.edsoo.ru/7f416194
29 JIBH>KEHME U B3aMMOJICCTBUE YaCTHI] ) 1 bubanorexa HOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETaTHbIC COCTOANIA BEIeCTBa https://m.edsoo.ru/7f416194
Hroro o pasneny 5
Pa3nen 3. /IBu:xeHMe ¥ B3aUMo/IelicTBHE TeJl
Bbubnmuoreka [JOK
3.1 M 3
CXAHMHICCROE ABHACHHE https://m.edsoo.ru/7f416194




bu6mmoreka [IOK

3.2 Muepuus, macea, IIOTHOCTE 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Crna. Bupst cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTE U ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPIIMU 3 bubmmoreka [JOK
' TeJIaMH, )KUJAKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
4.2
JlaBIICHHE HKIKOCTH > https://m.edsoo.ru/7f416194
Bbubnuoreka [JOK
4.3 ATmoC(hepHOe aBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3zgen S. Pabora u MOIIHOCTB. JHEpPIUst
bu6mmoreka [IOK
> PaoTa # MowHOCTS 3 ! https://m.eds00.ru/7f416194
bubmmoreka [IOK
52 Hpocrsre MexamH3MbI > ! https://m.edso0.ru/7f416194
Bbu6nuoreka [JOK
. M 4 1
53 CAMHECRAT SHepnit https://m.edsoo.ru/7f416194
Hroro no pasneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12




8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HauMmeHoBaHHe pa3iesioB U TeM (uudposbie)
Ne n/m P Konrpoabnsie | IlpakTuueckne p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
Pa3znen 1. TenioBbIe ABJIEHUS
1.1 CTtpoeHune U CBOMCTBA BEIeCTBa 7 bubmorexa LHOK
’ p = https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CIITOBLIC HPOHECeht > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pazgen 2. DiiekTpuyecKkue 1 MArHUTHBIE SIBJICHUS
)1 DneKTpuYecKue 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubmmoreka [JOK
’ W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
Bbubnmuoreka [JOK
2.2 IT I I 20 1 7
OCTOAHHBIM STCKTPHHCCKHH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHHATHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 4
DTIEKTPOMATHHUTHA MHIYKIKL https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie | IlpakTuueckne
NMPOorpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4yecKkoe ABUKEHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
’ OIUCAHUS https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
1.2 B i 20 1 3
sanmMoencTBie Tei https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1. 1
3 3aKOHbI COXpaHEHHA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2. Mexannueckune Ko0J1e0aHUS M BOJHBI
Bbubnmuoreka [JOK
2.1 Mexannyeckue koseda 7 3
RARHACCKHC ROMChArA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXQHITICCKHE BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DiieKTpOMArHUTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJIHbBI
DJIEKTPOMArHuTHOE TOJIE U bubanorexa [HOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€E ABJIEHUS




4.1 3aKoHBI pacIpPOCTPaHCHHUS CBETA 6 2 bubmorexa [TOK
’ pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/741ada6
Bbubnuoreka [JOK
4, P 2
3 a3j0keHue 0eoro cBera B CIIEKTP 3 https://m.cdsoo.r/7f4 lada6
Hroro no pasneny 15
Pa3zgen 5. KBanToBbIe IBJICHUS
bu6mmoreka [IOK
5.1 Hcnyckanne u morionieHue cBeTa aroMoM 4 1 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
32 CTpoeHue aTOMHOTO Apa 6 ! https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [JOK
. s 1
53 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pasznen 6. [loBTOpUTEILHO-0000 1AM MOYJIb
6.1 [ToBTOpeHmne u 06001IeHUE COAePIKAHUS 9 ) bubmmoreka [JOK
’ Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pasneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 27







IHHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoThI

JlaTa
U3yYeHH s

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcebl

®dusuka — HayKa O PUPOJE.
SIBneHus npupoabl

dusnyeckue gBiaeHUI

Ouznyueckue BETUINHBI U HX
U3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIEPATypPhI IPU TOMOIIH
KUJKOCTHOTO TEPMOMETpA U TaTUUKa
TeMnepaTrypsl"”

MCTO,Z[BI HAay4YHOI'O IMO3HAHUA.
Onucanne pU3NUECKHUX SIBJICHUMN C
IIOMOIILIO MOJIEIer

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "IIposepka
THUITOTEC3BI: JAJIbHOCTH nonéra rapuka,
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJtbirie, yeM OoJIbIle BRICOTA MycKa'

Crpoenue BemiectBa. ONbITHI,
JTOKA3bIBAIOIIHNE TUCKPETHOE
CTPOCHUE BEIECTBA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff09fe0a

ﬂBI/I}KeHI/Ie YJacCcTHIl BEIICCTBa

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




VYpok-uccnenoBanue «OMnbITH 11O

9 HaOJIOZICHUIO TEIIJIOBOTO PAaCITUPEHUS
ra3oBy»
10 ArperarHble COCTOSIHUSI BEIIECTBA
OCOOEHHOCTH arperaTHbIX COCTOSTHUI
1 Bo/ibI. O000IIeHHE 110 pa3ieny bubanorexka [HOK
«lIepBoHauanbHbIE CBEAEHHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEILIECTBAY
MexaHudeckoe JBMKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOC bubmorexa [TOK
p P P https://m.edsoo.ru/ff0a05¢c6
JIBIJKECHHE
Bbubnmuoreka [JOK
13 CkopocTtb. EnMHHIIBEI CKOpOCTH
p a 1t P https://m.edsoo.ru/ff0a079c
14 PacueT mmyTu 1 BpeMeHH JIBIKCHUS bubmorexa [IOK
T P A https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubmmoreka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmuorexa [JOK
1 00beMa TejIa IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «Onpeznenenue
IIJIOTHOCTH TBEPAOTO TEIIA»
13 Pemenwne 3agau mo teme "I1m0THOCTD bubmuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23¢
Cuna Kak XxapakTepucTHKa
19 B3aumMoencTus Tei. Cuia
ynpyroctu. 3akoH ['yka
20 JlaGopaTtopHnas pabora «3yuenue

3aBUCUMOCTH PACTAXKCHUA




(medopmanum) Mpy>KUHBI OT
MPUIIOKEHHOMN CHITBI»

21 SIBnenue tarorennsa. Cuia TSKECTH
CBA3b MEXKY CUJION TSKECTH U

22 Maccoii tena. Bec tema. Pemenue bubmmorexa [IOK

L ’ | https://m.edsoo.ru/ff0al778
3aga4 no reMe "Cuiaa TKeCcTH

” Cuna TsKeCTH Ha IPYTUX IUIaHEeTax. bubanorexa [HOK
du3nyecKue XapaKTePUCTUKU IIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 HN3mepenne cui. JIlnHaMOMeET

P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tema. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnokeHne IByX CHUJI, HallpaBJIEHHBIX
26 10 OJHOM II ;Iﬁi)ﬁ ’ buGnnorexa LIOK
o P ) https://m.edsoo.ru/ff0ala70
PaBHozelicTByrOIAst CUII

7 Pemrenue 3agad mo teme
"PaBHonelicTBytOMmAast cui”

)3 Cuna tpenus u e€ Buanl. Tpenue B bubmuorexa [JOK
HPHUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas padota «3yuenue
3aBUCHUMOCTH CUJIbI TPEHUS

29 CKOJIB)KEHUS OT CHIIBI TaBJIEHUS U bubmmorexa [IOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONMpPUKACAIOIINXCS
ITIOBEPXHOCTEMN

30 Pemenue 3aga4 Ha onpeneneHue
PaBHOACHCTBYIONIEH CUIIBI

31 Pemenue 3agau no remam: «Bec bubmuorexa [JOK

tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0




cuiy, «Cunely, «PaBHOAEHCTBYIOIIAS
CHUI»

KonTtponsHast pabota no Temam:
«MexaHnueckoe ABIKeHHUE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300pakeHUE CHID,
«Cuaen»

13 JHasnenne. CriocoObl yMEHBIIICHUS U bubmmoreka [JOK
YBEJTUYCHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3za. 3aBUCUMOCTD

34 aBJICHUS ra3a OT 00bEMa bubmorexa HOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBieHus TBEPABIMHU

35 TenI;MH JKUIAKOCTSAMU U Ir)a3aM1/1 bubmorexa [TOK

> A ' https://m.edsoo.ru/ff0a25b0
3akon [lackans

36 JlaBiieHUE B )KUJIKOCTH U rase, bubanorexa [HOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSDKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenne 3agad o teme «JlapineHue B bubmuorexa [JOK
JKHIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 CooOmaronmecs coc

raronmeet yAH https://m.edsoo0.ru/ff0a2970
39 TI'unpaBnvueckuii mpecc bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136

40 Manomertpsl. IlopuiHeBoi
SKMIAKOCTHBIN HacocC

A1 Atmocdepa 3emin ¥ MPUYUHEI €€ bubanoreka [JOK
CYILIECTBOBAHUA https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3nyxa. ATMochepHoe bubmuorexa [JOK




aBlIEHHE

https://m.edsoo.ru/ff0a2b5a

N3mepenune atMochepHOTO JaBICHHUS.

bu6mmoreka [IOK

43 Omnbrt Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 JIaBJICHUS OT BBICOTHI HaJl YDPOBHEM bubnmnorexa [IOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapometp-anepoua. Armocdeproe bubanorexa HOK
JIaBJICHHE Ha Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agay mo reme "
AtmocdepHoe naBnenue"
JleicTBUE )KUAKOCTH U raza Ha
47 MOTPYKEHHOE B HUX TEJO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «OnpeneneHnue
43 BBITAJIKMBAIOIICH CHIIBL, Bbu6nuoreka [JOK
JICUCTBYIOIIEH Ha TEJO, OTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHJIKOCTb)»
JlaGopatopHasi paboTa 1o Teme
49 «ccnegoBanye 3aBUCHMOCTH Beca Bbu6nmuoreka [JOK
Tea B BOJIE OT 00bEMa MOTrpyKEHHOMN https://m.edsoo.ru/ff0a3514
B )KHJIKOCTb YaCTH TeJIa»
Bbu6nmuoreka [JOK
50 Hnapate Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
51 "KoncTpynpoBanue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
omnpeneneHue e€ rpy3onoabEMHoCTU"
52 Pemenue 3agay nmo remam: «IlmaBanue bu6mmoreka [IOK




cynoB. Bo3ayxomiaBanuey,
«/laBneHue TBEpABIX TEN, KUIKOCTEH
U ra3oBy

https://m.edsoo.ru/ff0a3654

KonTtponbHas pabora o Teme

53 «/laBneHue TBEpABIX TEN, KUIKOCTEH
Y Ta30B»
Bbu6nmuoreka [JOK
54 Mexanunueckas pabota
p https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK

55 MoHocTh. EnUHUIBEI MOIIIHOCTH

Hl A i Hl https://m.edsoo.ru/ff0a3f82
VYpok-uccnenopanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOM NpU 1
noabEME 10 JecTHurle"

57 [IpocTeie MexaHu3Mbl. Peryar.

PaBHOBecue cuit Ha ppryare
Prruaru B TexHUKE, OBITY U IPUPO/IC.

58 JlaboparopHas paboTa 0.5 bubmmoreka [JOK
«HccnenoBanue yclioBUil paBHOBECHS ' https://m.edsoo.ru/ff0a478e
pbIaara

59 Pemenue 3agau no teme «Y cinoBus bubmuorexa [JOK
PaBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«3mepenue KII/] HaknoHHOM
TIJIOCKOCTH

61 Pemenue 3agau no reme "Paborta, Bbu6nmmoreka [JOK
MoimHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckasi SHEpPIusl. bubmmoreka [JOK




Kunernyeckas v noTeHIMagbHas
SHeprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPIrUu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEPUMEHT 110 TEME
"JKCepUMEHTAILHOE OIPE/IETICHHE
W3MECHEHUSI KHHETUUECKON U
NOTEHIIUATBHON SHEPTUU MPU
CKATBIBAHMM TeJIa [0 HAKJIOHHOU
IJIOCKOCTH"

65

KonTtponsHas pabora no Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUSD)

66

PesepBHrIit ypok. Pabora ¢ Tekctamu
no teme "MexaHuyeckoe ABUxKeHue"

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

67

PeseprubIit ypok. PabGora ¢ Tekctamu
no teme "JlaBiaeHue TBEPABIX TeIl,
SKUIKOCTEN U ra3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe

68

PeseprubrIit ypok. PabGora ¢ Tekctamu
no Teme "Pabota. MomHOCTb.
Ouneprug"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

12




8 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTeiibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TCOPUU U UX OINBITHBIE 1 bubmorexa HOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, JKUAKOTO U | Bbu6nuoreka [JOK
ra3000pa3HOr0 COCTOSTHUIN BEIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHEeHHE CBOWCTB TBEPAOTO,
4 KUJKOTO U ra3000pa3HOro COCTOSTHUM 1
BEIIECTBA HA OCHOBE ITOJIOKEHUN
MOJIEKYJISIPHO-KMHETUYECKOI Teopun
5 Kpucrannmaeckue u amopdHsbie Tena 1 bubmorexa [IOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWJUISIPHOCTb. | bubmmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacliupeHue U coxaTue 1 bubmmorexa [IOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TeMIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YaCTHII
9 Baytpennss sueprusi. CriocoOb1 | bubmmoreka [JOK
W3MEHEHUSI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bubmmoreka [IOK




https://m.edsoo.ru/ff0a6412

VYpok-koupepennus "Tlpaktuueckoe
UCTIOJIh30BaHUE TEIUIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLIECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenbHast bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEeHHE TEIJIOBOTO OaaHca. bubmmoreka [JOK
TennooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas paboTa

14 "UccnenoBaHue IBIEHUS Bbubnmuoreka [JOK
TEIJI000MEHa MTPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOIHOW U ropsiyeit BOAbI"
Pacuer konuyecTBa TEMIOTHI,

15 HE00XO0AMMOTO JJIsl HarpeBaHus Teja
U BBIJICISIEMOTO UM TPU OXJIAXKIEHUU

16 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
yeJIbHOU TEMJI0EMKOCTH BenlecTBa" https://m.edsoo.ru/ff0a6bb0

17 DOHeprus TOIMBa. Y IeJIbHas TemaoTa bubanorexa [HOK
CropaHust https://m.edsoo.ru/ff0a7b5a
II;maBneHue 1 oTBEpAEBaHUE

18 KPUCTALIINYECKUX "P;en VY nenpHasg bubmorexa LOK

P ’ https://m.edsoo.ru/ff0a71d2

TEIUI0TA TIaBJICHUS

19 JlaboparopHas paboTta "Onpenenenue bubmmoreka [JOK
YAEIBHOM TEIJIOTHI TUIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIUS. bubmmoreka [IOK

Ucnapenue

https://m.edsoo.ru/ff0a740c




21

Kunenue. Y nennHas Temiora
napooOpa3oBaHUs U KOHJICHCAIIUH.
3aBUCHMOCTH TEMITEPATypPhl KUTICHHS
OT aTMOC(EepHOTO JaBICHUS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

JIAKHOCTE BO3AyXa. TOpHAast
Baxxuoc o3ayxa. JJabopaTropHa
pabora "Onpenenenne
OTHOCUTEIHOW BIQXKHOCTH BO3ayxa'

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

24

[IpuHIMIBEL PAOOTHI TETLTOBBIX
neurareneif. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHUs

25

KIIJI TerioBoro agBUraTess.
TennoBble ABUTATENH U 3alUTA
OKpYKarollei cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
SHEPTUU B TEIUIOBBIX MPOLIECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
o TeMe ""TennoBbie SIBICHUS.
W3meneHune arperaTHbIX COCTOSTHUI
BeriecTa"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

28

KoHnTtponbhas paborta mo Teme
"TerioBrle ABiIcHNA. I3MeHeHNE
arperaTtHbIX COCTOSTHUM BelecTBa'

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

29

OnekTpusanusd tein. /[Ba poaa
AJIEKTPUUECKUX 3aPSI0B

30

VYpok-uccienoBanue "IaeKTpuzanus
TeJl UHAYKIUEH U PU




CONIPUKOCHOBEHUH"

B3anmopnencTere 3apsyKeHHBIX TEIL.

bu6mmoreka [IOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.
1 Hanpsi>keHHOCTB JIEKTPUYECKOTO bubnmoreka [IOK
nosist. [IpuHnun cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
IEKTPUYECKUX MOJIEH
Hocurenu snekTpuueckux 3apsiioB.
33 OnemeHTapHbIN 3apsag. CTpoeHue
aToma
34 [IpoBOIHUKY M TUAIEKTPUKU. 3aKOH bubanorexa [HOK
COXpaHEHUS BIEKTPUYECKOr0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npUMEHEHUE Bbubnuoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0
36 cymecTBoBaHusl. MicTouHnku buommorexa HOK
ym i https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JlercTBUS DIIEKTPUIECKOTO TOKa bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 3JIEKTPUYECKOTO MOJII Ha MPOBOIHUKH 1
U TUDJIEKTPUKH"
19 DIIEKTPUYECKUH TOK B MeTajuiax, Bbubnmuoreka [JOK
JKUIIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas 1ernb U €€ COCTaBHbIE
YacTH
bubmmoreka [JOK
41 Cuna Toka. JIaboparopHnas pabota 0.5 i

https://m.edsoo.ru/ff0a8bd6




"U3Mepenne u peryaupoBaHUe CUIIbI
ToKa"

DJeKTpUUecKoe HapsHKEHHE.
Bonbr™merp. JIabopaTopHas pabora

Bbu6nuoreka [JOK

42 0.5
"NU3Mepenne u peryampoBaHue https://m.edsoo.ru/ff0a9%¢14
HanpspKeHus"
13 CormnpoTuBieHUE TPOBOJHUKA. bubmmoreka [JOK
VY 1enpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh
44 ANEKTPUYECKOTO COMTPOTUBIICHUS 1 bubanorexa [HOK
MPOBOJHUKA OT €ro JJIMUHBI, IUIOMAAN https://m.edsoo.ru/ff0aa738
NIOTIEPEYHOr0 CEUeHUs U Marepuana”
3aBUCUMOCTD CUJIBI TOKA OT
45 HanpspkeHust. 3akon Oma g ydacTka bubmmorexa [IOK
P ' T https://m.edsoo.ru/ff0aad4a
Henu
JlaboparopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH CUJIBI
46 TOKa, UIYILEro Yepe3 pe3ucTop, OT 1 bubmmorexa [OK
> AT pes p P> https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUSI pE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U apalIeIbHOE
COEIMHEHUS TPOBOTHUKOB
JlaGopaTtopHas padora "IIpoBepka
43 MPABUJIA CJIOKEHHUS HAIIPSYKEHUN TPU 1 bubanorexa [HOK
IIOCJIENOBATEILHOM COCIUHEHUHN IBYX https://m.edsoo.ru/ff0aaas58
pe3ucTopos"
49 JlaGopaTtopHnas pabora "IIpoBepka ] bubanoreka [JOK

ImpaBujia JJis1 CUJIbI TOKA IIpU

https://m.edsoo.ru/ff0aadle




napayuieIbHOM COeIMHEHUU
pe3ucropon"

Pemenue 3aga4u Ha npuMeHEHUE

Bbubnmuoreka [JOK

50 3akoHa OMa 1Sl pa3IuyHOIO
p https://m.edsoo.ru/ff0aaf8a
COCTMHECHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIMEKTPUYECKOTO bubanorexka [HOK
Toka. 3akoH Jlxxoyns-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTopHas padora "OnpezaeieHue
52 a6011*)1>1 u Ilz/IOHHfOCTI/I BJIGKTpI/I‘-IeCKOFO bubmorexa HOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTPUUECKHE IIETTH U IIOTPEONTENH
53 3JICKTPUYCCKOM IHEPTUU B OBIT bubmorexa HOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIEKTPUUYECKUE 3aPSIIbl.
54 3apsKeHHBIC Tela U UX bubmorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUs. [locTOSTHHBIN
3JIEKTPUUYECKUNA TOK"
KoHnTtponbhas pabora mmo Teme
"DnexTpuueckue 3apsabl.
55 3apsKeHHBIC Tela U UX bubmorexa [TOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoiecTBUs. [locTOSTHHBIN
AJIEKTPUUYECKUNA TOK"
56 [TocTosiHHBIE MAarHUTHI, KX
B3aMMO/ICUCTBHUE
57 VYpok-uccnenoBanue "M3yuenue bubanorexa HOK
MOJIEH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnurtHoe 1oje. MarauTHoe 1moJje bu6mmoreka [IOK




3eMJIM ¥ €ro 3HaueHue U JKU3HU Ha
3emiie

https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena. MaruuTtHoe 1nosie
AJIEKTPUYECKOr0 ToKa MaruutHoe
0JI€ KaTyIIKH C TOKOM

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

60

[IpuMeHeHue 31eKTPOMarHuToB B
texHuke. JJaboparopnas pabora
"N3yuenue neicTBUS MATHUTHOTO
0JIs1 Ha MPOBOJHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb MIOCTOSIHHOTO
ToKa. Mcrons3oBaHue
AJIEKTPOJIBUraTeeil B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue U U3ydeHue
paboThI AyeKTpoaBUTATENS "

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel Papajes. 3aKoH
AJICKTPOMArHUTHOW WHTYKIIHH.
[TpaBuio Jlenna

63

Dnektporereparop. CrocoOs
MOJTyYEHUS JIEKTPUIECKOW SHEPTUH.
DJIEKTPOCTAaHIIUK Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTUU

64

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPUUYECKUe 1
MAarHuTHBIE SIBJICHUS"

65

KoHnTtponbHas paborta 1mo Teme

bu6mmoreka [IOK




"DNeKTpUYECKUEe U MAarHUTHBIE
sABICHUS"

https://m.edsoo.ru/ff0acb14

PesepBHeIit ypok. Pabora ¢ Tekctamu

Bbu6nuoreka [JOK

66 1
o TeMe "TerioBble aBieHus" https://m.edsoo.ru/ff0acc5e
PesepBHsIit ypok. Pabora ¢ Tekctamu

67 1o TeMe "IlocTosSHHLIH 1 Brbmuotexa [IOK

N " https://m.edsoo.ru/ff0acdc6

3JIEKTPUUYECKUN TOK

68 PesepBHeIit ypok. Pabora ¢ Tekctamu 1
o teme "MarautHele gBiaeHusd"

OBIIEE KOJIMYECTBO YACOB I10 68 14.5

ITPOTPAMME




9 KVIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxa Konrtpoasnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoTbI padoThI
pecypcsl

] MexaHn4eckoe IBUKEHUE. 1
MarepuanbHas TO4Ka

) Cucrema orcueta. OTHOCUTEIBLHOCTh 1 bubnuoteka [JOK
MEXaHHUYECKOro ABMKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsAMONIMHEIHOE | bubmmoreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIUHENHOE

4 nBrxeHne. CpeaHsis 1 MTHOBEHHAs! 1
CKOPOCTb

5 [IpsimonuHETHOE PAaBHOYCKOPEHHOE | bubmuotexa [JOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb MPSMOJIMHEIHOTO

6 PaBHOYCKOPEHHOI'O ABM)KEHUS. 1
I'padux ckopoctu
JlaGopaTtopHas pabota "Onpenenenue

7 YCKOpEHHS Tena npu 1 1 bu6nuoreka [JOK
PaBHOYCKOPEHHOM JABHXEHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM 11ockocTh"

2 CBoOoguoe magenne teir. OIbITH |
lanunes

9 PaBHOMEpHOE NBUKEHUE 10 1 bubnuoreka [JOK

okpyxHocTH. [lepuoa u yactora

https://m.edsoo.ru/ff0ael76




obparmenus. JInHeitHas U yrioBas
CKOPOCTH

10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE
1 ITepsoiii 3akoH HetoTOHA. BexkTop bubnuotexa [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6nuoreka [JOK
PaBHOelicTBYIOIIAs cria https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akon HeroToHa. bubmmoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3anau Ha IpUMEHEHME bubmuotexa [JOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aebbe
bubmunoreka LIOK
1 . r
> Cua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no reme «Cuiia
YIPYTOCTH
17 JlaGopartopHas pabota «Onpeznenenue bu6nuorexa [IOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0ace28
but6mmoreka [IOK
18 C
11 TpeHii https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuina bubnuotexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHast pabota "Onpeznenenue bu6nuoreka [JOK
20
Kod(UITMEeHTa TPEHUS CKOJbKCHUS " https://m.edsoo.ru/ff0af8be
Pemmenne 3agay mo reMe "3aKOHBI
21 Herotona. Cuna octu. Cuna Bubmmorexa [IOK
. yrpyr ’ https://m.edsoo.ru/ff0afb8e
TpeHus
22 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuoteka [JOK




TATOTCHUS. Y CKOPEHHE CBOOOHOTO
mageHust

https://m.edsoo.ru/ff0af044

VYpok-koHpepenuus "/[Bmkenue ten

23 BOKPYT I'PABUTALMOHHOTO LICHTPA
(Conneunas cucrema). ["amakTuku"
Pemenue 3agau mo teme "Cuna
24 Kec 3aKOH BCE oro bubmorexa [IOK
TSDKECTH U H BCEMHPHOT"
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS
IIepBas kocMHu4ecKasi CKOPOCTb. bu6nuorexa [IOK
25
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUaIbHOIT TOUKH.
AOGCOmIOTHO TBEPAOE TEIO. bu6nuoreka [JOK
26 ;
PaBHOBecue TBEpIOTO TEIIA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBIO BPAILLICHUS
27 MowmenT cunsl. LlenTp TsxecTu
)3 Pemenue 3agau no reme "MomeHT bubnuoreka [{OK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
TToxaroroBka Kk KOHTPOJILHOHN padoTe 110
29 eme "Mexa eCK(I:e >I<ep e Bubmmorexa HOK
TeM XaHUY BIKEHUE.
. "H https://m.edsoo.ru/ff0b0408
BsanMmonelicTBue Ten
KonTtponbHas paboTa o Teme
30 "Me I; ecx(l))e KEHUE bubmorexa [IOK
XaHUY BIDKEHHE.
. A " https://m.edsoo.ru/ff0b06ec
BsanMmonelicTBue Ten
Nmnynbe Tena. UMmymnbe cuibl. 3aKoH
31 o Z . Za y oc bu6mmoreka [IOK
COXpaHEHHUs UMITyJIbca. Y1 u
P 7 . byt https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMoJeicTBIE
1 Pemenue 3aga4 no reme "3akoH bubnuoteka [JOK

COXpaHEHHUs uMITyJbca'

https://m.edsoo.ru/ff0b096¢




VYpok-koHpepenuus "PeakTuBHOE

33
JIBU>KEHUE B IPUPOJIE U TEXHUKE"
bubmunoreka LIOK
34 Mexanunueckas paboTa U MOIIIHOCTb
p B https://m.edsoo.ru/ff0b0a84
35 PaboTta cuitbl TSKECTH, CHITBI bubmuoreka [{OK
YIIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
16 paboThI CHITBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTU»
37 CBsI3b 3HEPTUH U PaOOTHI.
[ToTeHmanpHas SHEPTUst
18 Kunernueckas sueprus. Teopema o bu6nuoreka [IOK
KUHETUYECKON dHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS YHEPTHUH B
MEXaHUKe
40 JlaboparopHas padota «3yuenue bubmmoreka [JOK
3aKOHA COXPaHEHUs YHEPTUM» https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe IBUKEHHE U €T0 bubmuoreka [IOK
XapPAKTEPUCTUKA https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieoaHus. bubmmoreka [JOK
Breinyxxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20{0
43 MareMaTH4ecKuil U Py KUHHBII
MasiTHUKU
VYpok-uccienoBanue «3aBUCUMOCTb
. but6mmoreka [IOK
44 nepuoia KojebaHui OT KECTKOCTH

IIPY’KUHBI U MacChl Ipy3a»

https://m.edsoo.ru/ff0b197a




45

[IpeBpaiienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUAX

46

JlaGopatopHas pabota «OnpezneneHue
Y4acTOThI U IEproJia KojeOaHuit
NPYXKHHHOTO MasTHUKa»

bubmunorexa LIOK
https://m.edsoo.ru/ff0blaec

47

JlaGopatopHas pabota «IIpoBepka
HE3aBUCHMOCTH NeproJia KojaeOaHMi
rpy3a, HOJBEIIEHHOT0 K HUTH, OT
Macchl Tpy3a»

bubmunorexa LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOIIEPEYHBIE BOJHBI

bubmuoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPJIOM TeEJIE.
CelicMnueckue BOJIHBI"

50

3Byk. Pacnipoctpanenue u orpaxeHnue
3ByKa

51

VYpok-uccnenosanue "Habnronenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4aCcTOTH"

52

['poMKOCTb 3ByKa U BbICOTA TOHA.
AKYCTHYECKUI PE30HAHC

53

VYpoxk-koHpepenuus "YapTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHUKE"

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

54

[ToaroroBka Kk KOHTPOILHOU paboTE MO

TeMe "3aKOHBI COXPAHEHHSI.
MexaHudeckue KojieOauusi U BOJIHBI"

bubnuoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KonTtponbHas pabora o Teme




"3aKkoHbI coxpaHeHHs. MexaHnyeckue
KoJieOaHus ¥ BOJIHBI"

DNEKTPOMarHuTHOE MOJE.

bubmunoreka LIOK

56
DNEeKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypoxk-koupepennus "[kana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnuoreka [JOK
Hcnonp30BaHue 3JIEKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpok-uccnenopanue "M3yuenue
. bu6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIIBI0 MOOMIJIBHOTO Tene(oHa
Pewenne 3anau Ha onpeneneHue
60 YaCTOTHI ¥ JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DIIeKTpOMarHuTHasl Ipupoja CBETa.
61 Cko OI()DTB cBeTa BOJ‘III;)OII:I)IG CBOMICTBA bubmmorexa LIOK
P ' https://m.edsoo.ru/f0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonuneninoe
62 aCIpOCTpaHEHUE CBETA. 3aTMEHUS bubmmorexa LIOK
pacnpoctp ’ https://m.edsoo.ru/ff0b3658
Counnia u JIyHsl
3aKoH OTpa)K€HUs CBeTa. 3epKaa.
63 Pemenue 3agaq Ha nprUMEHEHNE buGnnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaXKEHUs CBETa
64 [Ipenomiienne cBeta. 3akoH Bu6muotexa [JOK
MIPEJIOMIIEHUsI CBETA https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpEHHEE OTpaKEHUE CBETA. bu6nuorexa [IOK

Hcnonb3oBaHue MOIHOTO BHYTPEHHETO

https://m.edsoo.ru/ff0b3c5c




OTpaXCHUSA B OIITUYECCKUX CBETOBOJAaX

JlaGoparopHas pabota "HccnenoBanue
3aBHCUMOCTH YTJIa MPETOMIICHHS

66
CBETOBOT'O JTy4a OT yIJIa MaJeHUs Ha
rpanuiie "Bo3gyx-crekiao""

VYpok-koudpepenuus "McnonabzoBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CB3L"
bubmunoreka LIOK
68 JIunzel. OnTHyueckas cuiia JTUH3bI
https://m.edsoo.ru/ff0b3{2¢c
bubmunoreka LIOK

69 [TocTpoenue n3o0pakxeHU B TMH3AX

P P https://m.edsoo.ru/ff0b4d4a
JlaGopaTtopHas pabota "Onpenenenue
. bubmuoreka [IOK

70 (OKYCHOTO PacCTOSIHHSI M OTITUYECKON ' H
N s p— https://m.edsoo.ru/ff0b4206

71 Ypoxk-koH(pepennus "OnTuueckue bubmmoreka [JOK
JIMH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0c0a7e

bubmuoreka [JOK

72 ['a3 kak ontuyeckas cucteMa. 3peHue s

https://m.edsoo.ru/ff0b4684

73 VYpoxk-konpepenuus "JledekTs
3penusi. Kak coxpanuts 3peHue"

Paznoxxenne 6enoro cBeTa B CIIEKTP.

74 OnbiTel HetoTOHA. CriokeHne bubmuoreka [{OK
CIIEKTpalbHBIX 1[BETOB. /lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopHas pabota "OnbITH IO Eub 10K

nOIMOTEeKA

75 pa3lIoKEHUIO OEJI0T0 CBETa B CIIEKTP U

BOCTIPUATHIO LIBETA IPEIMETOB MPHU UX

https://m.edsoo.ru/ff0cOe2a




HaOJIFOICHUY Yepe3 1BETOBEIC
bunbTpH"

Ypok-npaktukym "BoaHoBble

76 CBOICTBa cBETa: AUCIEpPCHS,
uHTepdepeHius u qudpaxuus"
77 OmnsiTel Pe3epdopaa v mranerapHast bubnuoreka [JOK
MoOJeIb aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynarter bopa. Moaens aroma bopa
Hcnyckanue u MorJIonieHue cBeTa
79 aroMoM. KBaHTEbl. JIMHeuaTeIe bubmorexa LIOK
' ’ https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 VYpok-npaktukym "Habmronenue bubmmoreka [JOK
CIIEKTPOB UCITYyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTnBHOCTE M €€ BUIEI bugmorexa LIOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro sapa. Hyknonnas bubmmoreka [JOK
82
MOJIeJIb https://m.edsoo.ru/ff0c18ac
23 PaguoakTuBHBIE IPEBpALLICHMUSL. Bbubmuotexa [JOK
H3oTonbl https://m.edsoo.ru/ff0clal4
%4 Pemienue 3ajau o teme: bubmuotexa [JOK
"PanuoakTuBHBIE peBpaieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nmonypacnana
Vpok-koH(pepennus "PagnoakTHBHEIE
86 1/13131 eHI/If(Il) Bpl'I I/IIl oJie Mﬂe HAIHHE bubmorexa LIOK
YACHIULB TPHPOAE, MEAMIIIHE, https://m.edsoo.ru/f0c2126
TEXHHUKE
27 Snepuble peakuu. 3aKOHBI bubmunoreka LIOK

COXpPAaHCHHUA 3apa10BOIr0 U MaCCOBOT'O

https://m.edsoo.ru/ff0c1c58




YHUCCII

88

DHeprusi CBSI31 aTOMHBIX sifiep. CBsi3b
MaccChl U SHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

&9

Pemenue 3agau no teme "SnepHeie
peakiuu"

90

Peakniuu cuHTE3a M IETIEHUS sA1IEP.
Nctounuku sHeprun CosiHIa U 3BE311

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHpepennus "AnepHas
sHepreTuka. JlencTus
PaAMOAKTUBHBIX U3JIyU€HUN Ha JKUBbBIE
OpraHu3MbI"

92

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPOMArHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBIL.
KBanTtoBbI€ siBIEHUS"

bubmunoreka LIOK
https://m.edsoo.ru/ff0c223e

93

KoHnTtponbhas pabota mo Teme
"DEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBIL.
KBanTtoBbI€ siBIEHUS"

94

[ToBTOpEeHmE, 000OIICHUE.
JlaGopaTopHbie pabOTHI 1O KypCy
"Bzaumonencrtaue tea"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 0600mIeHNE. Permenune
pacyeTHBIX U KaUeCTBEHHBIX 3aJa4 110
teme "TemnoBsie mpouecco”

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2572

96

[ToBTopenue, 06o01eHue. Pemenne
pacyYeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110
teme "KIIJ] TenioBeIx aBurareici'”

bubmunoreka LIOK
https://m.edsoo.ru/ff0c2a22




[ToBTOpenue, 0600IeHNE. Permenune

97 ACUETHBIX M Ka4EeCTBEHHEIX 3a/1a4 110 1 bubmmorexa [IOK
p A https://m.edsoo.ru/ff0c2b30
teme "KII/] snexkTpoycTanoBok"
[ToBTOpenue, 06001IeHNE.
98 JlaGopaTopubIe pabOTEI IO KYPC 1 1 bubmorexa LOK
| patop p " ypey https://m.edsoo.ru/ff0c2¢52
CBETOBLIE SIBJICHUS
[ToBTopenue, 0600menue. Padora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 bubmorexa LIOK
. https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXAHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 tekctamu 1o teme "Konebanus u 1 bubmorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, 0600menue. Padora ¢
101 TekcTaMu 110 TeMe "CBeETOBBIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUSA
[ToBTopenue, 0600menue. Padora ¢
102 TekcTaMu 110 TeMe "KBanToBas u 1

saaepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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