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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HA YpPOBHE OCHOBHOTO OOIEro o0pa3oBaHUs
COCTaBJIEHA HAa OCHOBE IOJIO)KEHUH M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa3oBaTENIbHOM MpOrpaMMbl, IPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétom deaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Ousznkay.

ConmepxaHue mnporpaMmbl 10 (DU3MKE HAIpPaBJIEHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH OOYYaroIMXCS U OpraHU3alMI0 H3ydeHUs
(U3MKK Ha JAEATEIbHOCTHOM OCHOBE. B mporpamme mno (pusuke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalPeIMETHBIM pe3yJibTaTaM OO0YUYEeHHs, a TAKXKE
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHus.

[Tporpamma no (u3MKe ycTaHaBIUBAET paclpeiesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
U3y4EHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOIO COACpPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEN 00yUarOLINXCS.

ITporpamMMa 1o ¢usuke paszpaboTaHa € LEIbI0 OKa3aHUS METOJIUYECKOU
MOMOIIH YYUTENIO B CO3/IaHNU paboue MporpaMMBbl 10 y4eOHOMY IIpEIMETY.

duszuka ABISETCA  CHCTEMOOOPA3ylOIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX IIPEIMETOB, IIOCKOJIbKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
W SBJIICHWM, M3y4YaeMbIX XUMHUEH, Ouosoruei, acrpoHomued u GU3UYECKOU
reorpadueli, BHOCUT BKJAJ B €CTECTBEHHO-HAyuYHYK KapTHHY MHUDA,
npenocTaBisieT HauOosiee sCHble OOpa3lbl MPUMEHEHHUS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0CO0a MOIyYeHUS JOCTOBEPHBIX 3HAHUM O MHpE.

OnHa W3 IIaBHBIX 337ad (PU3MYECKOro OOpa3oBaHMS B CTPYKType OOIIEro
o0pa3oBaHUsl COCTOUT B ()OPMUPOBAHUU ECTECTBEHHO-HAYYHOW I'PAMOTHOCTH U
UHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIPEAIoiaraeT OBJIAJECHUE
CIIEYIOIIUMHA KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOIMIMMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTB:

HAy4YHO OOBACHATD SIBJICHUS;

OLICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
UHTEPIPETUPOBATh JIaHHBIE M HCIIOJIBb30BATh HAy4YHbIE JIOKA3aTeIbCTBA IS
IIOJIyYEHUs BBIBOJIOB.

Ilenn wu3yueHuss (QU3MKM Ha YPOBHE OCHOBHOIO 0O0ILIEro o0pa3oBaHUsA
onpezneneHsl B KoHuenuuum mnpenogaBaHusi ydyeOHoro mnpenmera «@Pusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoii ®exepanuu, peanru3yOIINX
OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOrPAMMBbI, YTBEPKIAEHHOW peIICHHEM



Komnernn Munucrepersa npocsemienust Poccutickoid @enepanuu (IpoTOKoJ OT 3
nekadps 2019 r. Ne [1K-4BH).

Hean usyyeHus pusuku:
npuoOpeTeHNEe MHTEpeca U CTpEeMJICHUs OOyYaroluxcsi K HaAy4YHOMY H3YYEHUIO
IPUPObI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJ€ NO3HaHus U (OPMUPOBAHHE
UCCJIEIOBATENILCKOIO OTHOIICHHUS K OKPYKAIOLIUM SIBJICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS Kak pe3yJibTaTa H3Yy4YEeHHs OCHOB
CTpPOEHHUS MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMHpOBaHUE MPEACTABIECHUH O pOIM (PU3MKK JUIsl  Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;
pa3BUTHE TPEJCTABICHUNH O BO3MOXKHBIX cepax Oymymied mpodeccunoHambHOMI
NeSATEIbHOCTH, CBS3aHHOU C (DU3MKOM, MOATOTOBKA K JaibHEHIIeMy O0y4YeHUIO B
TOM HAIpPaBJICHUHU.

JlocTmxeHne 3TUX Iesield MmporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01m1ero o0pa3oBaHus 00€CIIEUNBACTCS PEIICHUEM CIIEIYIOMNX 3a1aY:
npuoOpeTeHne 3HaHWM O JMCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXAaHUYECKUX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpEeTEHUE YMEHHUM ONUCHIBAaTh U OOBICHATH (DU3MYECKUE SIBJICHUA C
UCIOJIb30BaHUEM TOJTYUCHHBIX 3HAHU;

OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PacYETHBIX 3a/lad C HCIOJIb30BAHUEM
bu3HUeCcKUX MOJIEIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHMI HaO0JI0NaTh MPUPOJHBIC SBJIECHUS U BBINOIHATH OIBITHI,
nJabopaTopHble pabOThl U SKCIEPUMEHTAIbHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPHUTENbHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB paboThl ¢ UH(POopMaren GU3NUECKOTO COACPIKAHMS, BKIIIOUYas
UH(OPMAIMI0O O COBPEMEHHBIX JOCTHXKEHMSIX (U3HKH, aHAIU3 U KPUTUYECKOE
OlleHMBaHUE MH(pOpMauu;

3HAKOMCTBO CO cdepamu MpodeCcCHOHATBHONW MESITEIBHOCTH, CBSI3aHHBIMU C
(¢u3MKONW, U COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha JOCTHKECHHSIX
buznyecKoil HayKu.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B HefIeN0), B 8
Kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HeZel0).

[Ipennaraemeiii B mporpamMme no ¢Gu3Mke rnepedeHb JadopaTOpHbIX padOT U
OTBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JieJiaeT BbIOOp MPOBEICHUS
7a00paTOpHbIX PabOT M ONBITOB C YYETOM HHIUMBUIYAIbHBIX OCOOCHHOCTEU
00ydJaronmxcsi, CUCcKa SKCIEPUMEHTAIBHBIX 3aJaHui, TpejiaraéMbplx B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.



COJEPKXAHUME OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUHU OKPY:KAK0IIEro MUpa.

@usuka — Hayka o mnpupoxe. fABnenHus npuponbl. DHU3UYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JJIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeNMUMHBL. M3MepeHue @u3anyueckux BelWyuH. Puznyeckue
npubopsl. [lorpemHocts u3mepenuit. MexxaynapoaHasi CUCTEMa €IMHMII.

Kak ¢wusuka wu papyrue ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOY.
EcTtecTBeHHO-HAY4YHBI METOJ MO3HAHMs: HAOJIOJEHHE, MMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBIYKCHHUE TUIIOTE3, SKCIICPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHCHHE
HaOmogaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHHUM C TOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

MexaHunueckue, TeIIOBbIE, JIIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE SIBJICHHUS.
®duznueckre NPUOOPHI M TpoIeaypa MPSMBIX HM3MEPEHUN aHAJIOTOBBIM U
U(PPOBBIM MPUOOPOM.

Jlabopamopnsie padomul u onsimel.

OnpeneneHue UEHbI IeJICHUs IIKaJIbl U3MEPUTEILHOTO TpUbdopa.

W3mepenne pacCTOSHUMN.

N3mepenne 00bEMa KUAKOCTU U TBEPIOTO TeA.

Ornpenenenue pa3MepPOB MajbIX TEI.

N3mepenne temnepaTypbl MPU MOMOIIU KHIKOCTHOTO TEPMOMETPA W AATUUKA
TeMIepaTyphbl.

[IpoBenenne nccaeaoBaHUs MO MPOBEPKE TMIOTE3bL: JAIBHOCTh MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIe, YeM OOJIBIIIE BHICOTA ITyCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBeJACHUS 0 CTPOCHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactull BemiecTBa. CBSI3b CKOPOCTH JABMIKEHHMSI YacTHI[ C
temrnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneicTBue uactuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEHW U TBEPABIX
(kpuctammieckux) Tell. B3auMocBs3b MEXy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHMSIX M X aTOMHO-MOJIEKYJSIpHBIM cTpoeHHueM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO ABUKCHUSI.
Hab6monenue nuddysun.



HabGmonenue sBrneHuil, OOBACHSIOUMXCA TNPUTSHKEHUEM WM OTTAJKUBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIOB (C UCIIOJIb30BaHUEM (hoTorpaduit).
OneIThl IO HAOJIOJIEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.
OmnbITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHHUSL.

Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe IBUXKEHUME. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpellHAsl CKOPOCTh NPU HEPABHOMEPHOM IBUKEHHHM. Pacuér nmyTtu u
BPEMEHU JBUKECHHUS.

SBneHue uHEpUMH. 3aKOH WHEpUUU. B3aumojnelcTBHe Tea Kak NPUYHUHA
U3MEHEHUSI CKOPOCTM JBWXXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InoTHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cuna Kak XapakTepHCTHKa B3auMoJedcTBUs Ted. Cuila ynpyroctd M 3aKOH
['yka. M3mMepenune cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TsokecTy. Cuila TsbKecTH Ha qpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HaIMPABJEHHBIX MO OJHOMN mpsiMol. PaBHOneicTBytomas cwi. Cuiia TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MTOKOA. TpeHne B IPUPOIE U TEXHUKE.

Hemoncmpauyuu.

Habumronenne MexaHn4eckoro JBUKEHHS Tea.

N3mepeHne cKopoCTH NMPSMOJIMHENHOTO JBUKEHUS.
HabGntonenue siBjeHUST HHEPLIMH.

Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOCHCTBUU TEJL.
CpaBHEHHE Macc 110 B3aMMOJICHCTBHIO TEIL.

CrnoxeHue CHJl, HalpaBJICHHBIX 110 OJTHOM IPSIMOA.

Jlabopamopnsie padomul u onsimel.

OmnpeneneHrue CKOPOCTU PAaBHOMEPHOIO JIBMKEHUs (IIapuKa B JKUJKOCTU, MOJIEIU
3JIEKTPUYECKOTO aBTOMOOWIISI U TaK Jaliee).

Omnpenenenue cpeaHen CKOPOCTU CKOJIBKEHUS OpyCcKa WM IIapuKa M0 HaKIOHHON
IIJIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

OnbIThI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTD pacTshkeHus (Iedopmanuun) npy>KUHbI
OT IIPUJIOKEHHOW CUJIBI.

OnebITHI, AEMOHCTPUPYIOIIHNE 32aBUCUMOCTD CHJIbI TPEHHSI CKOJIBKEHHUS OT BEca TeJa
Y XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTEH M ra3oB.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYEHUS J1aBiieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJICHHUA raza oT oOb&ma, TemmepaTyphl. [lepemaua maBnenus



TBEPBIMU TEJIAMU, KUIAKOCTSIMU MU Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MaITuHbBI. 3aBUCUMOCTh JABICHUS JKHIKOCTH OT TIyOwHbI. [ mapocraTudeckuit
napagokc. Coobmiaromnirecs: Cocyanl. [ mapaBInyeckue MeXaHu3MBbl.

Atmocdepa 3emnu u atrmocdepHoe naBiieHHe. [IpudyuHBI CyIIECTBOBAHUS
BO3aymHONH o0oiouku 3emu. OnbiT Toppudenu. M3mepeHue atmochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSL.
[TpuGops! 17151 U3MEPEHNU aTMOC(PEPHOTO J1aBICHUSI.

JlencTBre KUIKOCTU M ra3a Ha MOTrPyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTh JAAaBJIEHUS ra3a OT TeMIEepaTyphl.

[Iepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coobmiaromuecst COCyIbl.

['mapaBnuueckuu mpecc.

[IposiBneHune neicTBrs aTMOCPEPHOTO JABICHUS.

3aBUCHMOCTD BBITAJIKUBAIONICH CHUIBI OT O0OBEMA MOTPYXKEHHOW YaCTH Tela W
IUIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CHIIbI BECY BBITECHEHHOM KUIKOCTH.

VYciioBue IUIaBaHUWsSl TEJI: IUJIABAaHUWE WJIM TIOTPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOIILICHMS IIJIOTHOCTEH TeJia U KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJe OT oObEéMa MOrpY>KEHHOU B
JKUJIKOCTh YaCTH TeEJa.

OrnpenesieHUE BBHITAIKMBAIOMIEH CHUJIbI, JCHCTBYIOLIEH Ha TEJNO, MOTPYKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJKUBAOIIECH CHJIBI, JEUCTBYIOLICH HA TEIO B
JKUJIKOCTH, OT MAacChI TeJa.

OnbIThl, JEMOHCTPUPYIOLINAE 3aBUCUMOCTD BBITAIKWBAIOIIEH CUJIbI, I€HCTBYIOIIEH
Ha TEJI0 B XHUAKOCTH, OT 00bEMa MOTPYKEHHOW B JKHJIKOCTh YacTH Tejla U OT
IUIOTHOCTH JKUJKOCTH.

KoncTpynpoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOJKU U OIPEICICHUE €€
rpy30M0ABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIUs.

Mexannueckas padbota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmiio
paBHOBecusi pbluara. IlpuMeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3omoroe mpaBwio» MexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHHUKE.



Mexannueckas dHeprusa. KuHernueckas W IOTEHIMalbHAs DJHEPIUS.
[IpeBpalleHre 0JTHOTO BU/Ia MEXAHUYECKOW SHEPTUU B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHUKE.

Jlemoncmpayuu.

[IpuMepbl TPOCTBHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenrue pabOThl CHIJIBI TPEHHUS NPU PABHOMEPHOM JBUKCHHH Tejla IO
TOPU30HTATBHON TOBEPXHOCTH.
HccenenoBanue ycioBUl paBHOBECHS pblyara.
N3mepenue KIIJ[ HaKJIOHHOM MJIOCKOCTH.
M3ydeHne 3aKk0Ha COXPAHEHMS] MEXaHUYECKOW DHEPTUN.
8 KUIACC

Pa3nena 6. TenjioBbIe AIBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOro, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUM BEILECTBA.
Kpucrammueckue u amopdubie Tesna. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHM MOJIEKYJIIPHO--KUHETUYECKOW TEOPHH.
CMaurBaHMe U KaNWUIIPHBIE sIBIEHUS. TeoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuytpenHsst sHeprus. CrnocoObl H3MEHEHMsS BHYTPEHHEH HHEPruu:
Terionepeaaya U COBEpUICHUE paboTHI. Bunpr TEIIONEPENAUH:
TEILIONPOBOIHOCTb, KOHBEKIUS, U3IyYEHHUE.

KonudecTBo TemioTel. YenapHas TEIIOEMKOCTh BEIIECTBA. TeMI000MEH U
TEIJIOBOE paBHOBECcHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue u
OTBEpPAEBAHUE KPUCTAJUIMYECKUX BELIECTB. YJEJbHAsl TEIUIOTAa IUIABJIEHUS.
[TapooOpazoBanue u kouzaeHcamus. Mcmapenme. Kunenuwe. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTypbhl KHIIEHHS OT aTMoc(hepHOro
JTABJICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIUIMBa. Y IeJIbHAs TEMJI0Ta CTOPAHUS.

[Mpunuuner pabotsl TemnoBbix aBurareneit KIIJ| temmoBoro asuraresns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPALLCHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.
Hab6monenue nuddysun.
Habmronenue siBjaeHnii cMauynBaHUs U KaMWUTSIPHBIX SBICHUI.



HaGmronenue TermnoBoro pacmmpeHust Tedl.
V3meHeHne maBieHHWs ra3a MpU HU3MEHEHWHM O0BEMa W HArPEeBaHWHM WIIU
OXJIQXKJICHUH.
[IpaBuiia u3MepeHUs TEMITEPATYPBI.
Bune! Temionepenaumn.
OxJaxieHue Ipu COBEPIICHUHN PadOTHI.
Harpesanue npu coBepiiieHUM paOOThl BHEIITHUMHU CHJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
HaOmronenue xuneuus.
Habnrogenue nocTosHCTBA TeMITEpaTyphl MPU MJIaBJICHUU.
Moenu TeIIOBBIX JIBUTATEIICH.
Jlabopamopuvie pabomul u onvimol.
OnbITHl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHUS.
OMnbIThI IO BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WJIM caxapa.
OneITEl IO HAOMIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH M TBEPIBIX
TeJL.
Omnpenenenue gaBiICHUS BO3yXa B 0a/UIOHE IIMPUIIA.
OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUSI BO3AyXa OT €ro oobéma u
HarpeBaHus WIN OXJIaXKICHUS.
[IpoBepka TrUIOTE3bl JTWHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJOWKA J>KHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HabGmronenue n3MeHeHus BHYTpEHHEH SHEPIUM Tejla B pe3yJsibTaTe TeIulonepeaadu
¥ paOOThl BHEIIIHUX CHJI.
HccnenoBanue sBjIEHUS TEIJIOOOMEHA MPHU CMEIIMBAHUM XOJIOJHOM M ropsiuen
BO/IBL.
Omnpenenenre KOJWYECTBA TEIJIOTHI, MOJYYCHHOTO BOJIOW MPH TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIMJIMHAPOM.
Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.
HccnenoBanne mponecca UCIapeHUsL.
OrnpeneneHue OTHOCUTEILHOM BIIAXKHOCTH BO3AYXa.
OmnpeneneHue yAenbHON TEMIOTHI IIJIABJICHHUS JIbJA.

Paznen 7. DdjekTpruyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poaa 3JIEKTpUYECKUX 3apsiaoB. BzaummopeicTeue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICMCTBUSA
3apSHKEHHBIX TEJT OT BEJIMYUHBI 3aPsJI0B U PACCTOSIHUSI MEXKY TE€JIaMM ).

OnekTpuueckoe noJie. Hanpsoxk€HHOCTh 3iiekTpuueckoro noiist. IlpuHnmn
CYNEPIIO3ULINH STEKTPUUECKUX T0oJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA 3JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpOBOOHMKM W AMDIIEKTPUKU. 3AaKOH  COXPAHEHUs
IIEKTPUYECKOTO0 3apsija.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOTO TOKa. JIEHCTBUS 3IIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia  Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ConpoTuBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIIEHUE BewlecTBa. 3akoH Oma
Uit ydactka unenu. [locimegoBaTenbHOE M MAapajuIeNIbBHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEeKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUE LIeTH U MOTPEeOUTENN dIEKTpruUecKo sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTosiHHBIE ~ MarHUThl.  B3auMOACHCTBHME  IIOCTOSIHHBIX ~ MAarHUTOB.
MarnuTHOe nosie. MarauTHoe noJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
OJIIEKTPOABUIaTENIb IOCTOSHHOTO TOKA. [crmosib30BaHME JJIEKTPOJBHUraTeic B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OneiTel @apajnes. SABieHne 3MeKTPOMarHuTHON nHAyKuuu. [IpaBuno Jlenna.

DnexTporeHeparop. CriocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEKTPOCTAaHIMU Ha BO30OHOBIISIEMBIX HICTOUHUKAX SHEPTUHU.
Jlemoncmpayuu.

DJIeKTpU3aLUs TEJL.

JIBa poJ1a 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVICTBHUE 3APSIKEHHBIX TEJL.
Y CTpONCTBO 1 JEUCTBUE MIEKTPOCKOIIA.

DJIEKTPOCTAaTUYECKAs UHAYKIIUSL.

3aKOH COXpPAHEHHUS ICKTPUUECKUX 3aPsJI0B.

[IpOBOIHUKY U JUBJIEKTPUKHU.

MopenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
McTOYHUKH TTIOCTOSIHHOTO TOKA.

JlencTBUS SIEKTPUUECKOTO TOKA.

DJIEKTPUUECKHUI TOK B 5KUIKOCTH.

["a30BbI1 pa3psia.

N3mepeHue CHitbl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTPUYECKOTO HAPSKEHUST BOJIbTMETPOM.

Peocrar 1 MarasuH COnpoOTHUBIICHUM.

BzaumoielicTBrE NOCTOSHHBIX MAarHUTOB.

MonennpoBaHre HEBO3MOXHOCTH PA3ICJICHUS MTOJFOCOB MarHuTa.



MoaenupoBaHue MAarHUTHBIX MOJIEN MOCTOSSHHBIX MArHUTOB.
OmneiT Opcrena.
MaruuTtHoe noje Toka. DJIeKTPOMarHur.
JlelicTBME MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOIBUTATENb OCTOSTHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.
OneiTel @apajes.
3aBUCHUMOCTh  HAIlPaBJICHHS  MHAYKIMOHHOTO TOKa OT  YCIOBHH  €ro
BO3HUKHOBEHUS.
DJIEKTPOTrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.
OnbITHl IO HAOTIOICHUIO SJICKTPU3AINH TEJT MHAYKITUEH U TIPU CONTPUKOCHOBEHUH.
HccnenoBanne NeMCTBUS SJIEKTPUYECKOTO MOJIS Ha POBOJHUKHU U TUIJIEKTPUKH.
COopka 1 npoBepka padbOThI JIEKTPUUYECKON LIENU TOCTOSHHOTO TOKA.
N3mepenure u peryJupoBaHue CUJIbI TOKA.
N3mepenure U peryJiupoBaHUe HAIIPSIKEHUS.
HccenenoBanne 3aBUCHMOCTM  CHJIBI  TOKA, MAYLIErO 4Yepe3 pPe3ucTop, OT
COIIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.
OnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JJIEKTPUYECKOTO CONPOTHUBIICHUS
IIPOBOJIHHUKA OT €r0 JUIMHBI, IJIOUIA ITONEPEYHOT0 CEUCHUSI U MaTEepralIa.
[IpoBepka npaBuiia CIOKEHUS HANPSKEHUN MPU MOCIEI0OBATEIIBHOM COEAMHEHUN
JBYX PE3UCTOPOB.
[IpoBepka npaBuia i CHIbI TOKA MPU MAPAIIIETBHOM COEAMHEHNN PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pE3UCTOP.
OmnpeneneHne MOIHOCTY AIEKTPHUUECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTM  CUJIBI  TOKA, HMIOYLIETO 4Yepe3 JaMIIO4Ky, OT
HANPSDKEHUS HA HEW.
Onpenenenue KII/] HarpeBares.
HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TIOJIS TIOCTOSIHHBIX MAarHUTOB TPU HUX OOBEAMHCHUH U
pa3ieiICHUH.
HccnenoBanne NeMCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, NEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIbl B3aUMOJAECHCTBHUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA U HAMPABJICHUS TOKA B KaTyIIKE.
N3yueHnue neicTBUsI MArHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u uzyueHue paboTbl AIEKTPOJBUTATENS.
N3mepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.
OMNBITHI IO UCCIIEOBAHUIO SIBJICHUS JIEKTPOMAarHUTHOM MHAYKIMU: UCCIEA0BAHUE
M3MEHEHUM 3HaYEHHUS U HAIIPaBJIECHUS UHAYKIIMOHHOTO TOKA.



9 KJIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTEIIBHOCTh MEXAHWYECKOTO JBIKEHUsA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHue. HepaBHomepHoe npsMonuHeiHoe aBuwxeHue. CpeaHsas U MTHOBEHHAS
CKOpOCTb TeJla TP HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckOopeHHOE mNpsMOJIMHENHHOE JABM)KeHHe. CBOOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBMkKEHME 1O OKpyx)HocTu. Ileprog m vacrora obGpaieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetunt 3akon HeroToHa.
[TpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH 'yka. Cuna TpeHHs: CHla TPEHUS CKOJIBKEHUs, CHJIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nafgeHus. JlBwxenue ruiaHer Bokpyr ConHua. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysKu.

PaBHoBecue martepuanbHOM TOYKH. AOCOIIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne uMmitynbca. IMImysabe cuiibl. 3aKOH COXpPaHEHUs
uMIysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckass pabora W MOIIHOCTh. Pabora cui TsKECTH, YHpPYTroOCTH,
TpeHust. CBs3b d3Hepruu U padotsl. [loTeHnnanbHas SHEPrus Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus c:kaTtou npyxuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPIrUH. 3aKOH COXPAHEHHS] MEXaHWYECKOU
DHEPIHUU.

Jlemoncmpayuu.

Habmonenne MexaHn4ecKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
CpaBHEHHE MyTEl U TPAEKTOPUI ABUKEHUS OJHOTO M TOTO K€ TeJIa OTHOCUTEIIBHO
pa3HbBIX TEJ OTCYETA.

M3mepenne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanne Npu3HaKoOB PaBHOYCKOPEHHOTO JBUKEHUS.

Habmronenue ABMKEHUS Tesa MO OKPY>KHOCTH.

HabGmonenne MexaHMUYECKHUX SIBICHUM, NPOUCXOMAIIMX B CHCTEME OTCYETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM [JBH)KEHHH OTHOCHUTEIIBHO
KabuHeTa QU3UKH.

3aBUCUMOCTb YCKOPEHHs Tejla OT MaCChl TeJla U JEHUCTBYIOLIEH Ha HETO CUIIBI.
Habmonenne paBeHcTBa CUJI IPU B3aUMOICHCTBUHU TEJL.

M3meHenue Beca Tesna Mpyu yCKOPEHHOM JIBHKECHUH.



[Iepenaua uMiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHre UMIyJIbCca MPU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHne UMITyJIbca IPU a0COIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

HabGnronenue peakTUBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKON PHEPTUU TTPU CBOOOTHOM I1a/ICHUMU.

CoxpaHeHHEe MEXaHMYECKOW HSHEprud IMpu JABUKEHUM Tella TMOoJa JEHCTBUEM
MPY>KUHBI.

Jlabopamopnsie padomul u onvimel.

KoHcTpynpoBaHue TpakTa Jjisl pa3roHa U JaJdbHEUIIEr0o PAaBHOMEPHOTO JIBUKEHUS
IapuKa Win TEIEKKH.

Omnpenenenne CpeaHe CKOPOCTH CKOJIBKEHUS OpyCKa WM JABMKCHUS IIapuKa 1o
HAKJIOHHOU IIOCKOCTH.

OnpeneneHue yCKOpEeHUs Tejla MPU PaBHOYCKOPEHHOM JIBUKEHHUM IO HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IIyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HayaIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €clii NPU PaBHOYCKOPEHHOM JBW)XEHHHM 0€3 HadalibHOU
CKOPOCTM MYTH OTHOCSATCA KAaK psJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOLIUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHUSI OT CHJIbI HOPMAaJbHOI'O
JABJICHHUS.

Onpenenenue ko3 UIeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOTHl CWJIBI TPEHUS NPU PABHOMEPHOM JBMKCHUHM TeJa I10
TOPU30HTAIBLHON TOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTH MpPU MOABEME Ipy3a C MCIOJIb30BAHUEM
HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpAaHEHUSI SHEPTHM.

Paznen 9. Mexanuveckue Kojae0aHus U BOJTHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/T,
4acToTa, aMIUIUTyHa. MaremaTuyeckuil U NpyKUHHbIM MadaTHUKU. [IpeBpamienue
SHEPTUU MPH KOJIeOATEILHOM JIBHXKCHHH.

3aryxaomue — konebanus.  BeiHykaenHole — konebanus.  Pe3zonanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHuueckux BoJH. [IpojonbHbiE H
NONEPEYHbIE BOJIHBL. [[TMHA BOJHBI M CKOpPOCTh €€ pacnpoCTpPaHEHUs.
MexaHn4yecKHe BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKkocTh 3Byka M BbicoTa TOoHA. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.



Jemoncmpauyuu.

Ha6monenue xonebanuii Te moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIBI YIIPYTOCTH.
Ha6monenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HaGnrofgenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpanenuie npoaoabHbIX U ONEPEYHBIX BOJIH (Ha MOJEIIN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pE30HaHC.

Jlabopamopnsie padomul u onsimel.

OmnpeneneHre 4acToThl U Mepruoa KojieOaHUH MaTEMaTUYECKOr0 MasgTHHUKA.
OmnpeneneHre 4acToThl U Meproia KojieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEpUOJia KoJeOaHU MOIBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TEpUOJa KOJIEOAHUNM NPYKUHHOTO MAasiTHUKA OT
Macchl Ipy3a.

[TpoBepka HE3aBUCHMOCTH TEpHOJa KoJeOaHul Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.

OmnbITEI, JEMOHCTPUPYIOIIME 3aBUCHMOCTb IEpHOJa KoJeOaHUil MpPYyKMHHOTO
MasTHUKA OT MAcChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO NafeHUSI.

Paznes 10. D1eKTPOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHUTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AIEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DIleKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpauyuu.

CBOICTBA JIEKTPOMATHUTHBIX BOJIH.
BonHoBbIe cBOiCTBaA CBETA.

Jlabopamopuvie pabomul u onvimol.

W3ydeHne cBOMCTB 3JEKTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIBHOTO TenedoHa.

Pa3gen 11. CBeToBLI€E SIBJICHHS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~— cBera.  [IpsmonmHeinHoe
pacnpoctpanenue cera. 3atMeHus ConHua u JIynel. Otpaxkenne cera. [lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHUs cBeta. lloiHOE BHyTpeHHEe
OTpaKEHUE CBeTa. lICNOnap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.



Jlmaza. Xom myweir B JsmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpPOCKOIIa M Teyneckona. ['J1la3 kak onTuyeckas cucTema. bim3opykocTs u
JAJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTpaJIbHBIX IBETOB. J(MUcniepcus cBeTa.

Hemoncmpauyuu.

[IpssMOnMHEHOE pacIpOCTPAHEHHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyyenue n300paxkeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTruyecKkuil CBETOBO/I.

Xona aydeil B cobuparoliiei JInH3e.

XoJ yder B paCCEUBAIOIEH JIMH3E.

[Tonyuenue n300paxxeHUi ¢ TOMOLIBIO JTUH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.
Mopens rina3sa.

Pa3noxxenue 6eoro cBeTa B CIIEKTP.

[Tonmyyenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onsimel.

HccenenoBanne 3aBUCMMOCTH yIJIa OTPAXKEHUsI CBETOBOTO JIy4da OT yTJIa MaJICHMUS.
N3ydeHne xapakTepuUCTUK H300pakeHUs IPeIMETa B IJIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTJila MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTIJla MaJcHus
Ha FPaHULE «BO3IYX—CTEKIIO».

[TonyueHnne n300pakeHUN C TOMOIIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenre (HOKYCHOTO PACCTOSIHHSI K ONTUYECKOMN CHIIBI COOMPAIOIIEH JTMH3BI.
OMNBITHI 110 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OneITHl IO BOCOPUITHIO 1IBETA MPEIMETOB MPU UX HAOIIOJIEHUU Yepe3 1IBETOBbHIE
(UIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OmnbiTel Pezepdpopaa u mmanerapHas mojenb aroma. Mojenb aroma bopa.
Hcnyckanue u norniouenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. HyxionHas wmopens artomHoro szapa. HW3zortonsl. PaanoaxTrBHBIE
npespaiuenus. [lepuoa noiaypacnaga aTOMHBIX sIIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOT'O YHUCEIN.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHepreruka. JleMCTBHS pPAaUOAKTUBHBIX M3IIYYCHUW Ha KUBBIC
OpraHU3MBl.



Jemoncmpauyuu.
CrexTpbl U3ITy4YCHHSI U TTOTJIONICHUSI.
CrexTpsl pa3InyHbIX a30B.
CnekTp Bogopoa.
HaGmronenue tpekoB B kamepe Busbcona.
PaboTa cuéTunka HOHU3UPYIOMUX U3TyUEHUH.
Perucrparus uznmydeHnust mpupoTHBIX MHHEPAJIOB M TIPOTYKTOB.

Jlabopamopnsie padomul u onsimel.

Habnrogenue CruioniHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

HccnenoBanue TPEKOB: U3MEPEHUE SHEPIMU YACTULBI MO0 TOPMO3HOMY IYyTH (1O
dotorpadusam).

H3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpPHUTEIHLHO-00001IAOIIUI MOYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIb TPEAHA3HAYEH JJI CUCTEeMAaTH3alu1
U 0000meHWs TPEIMETHOTO  COACPKaHWST W OMbITa  JCATEIHHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca MU3HKH, a TAKKE IS MOATOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 1O (u3nuke i 0oO0ydJarommxcs,
BBIOPABIIUX ITOT YYCOHBIN MpPEIMET.

[Tpu u3yyeHUM AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
NeSATETLHOCTH, HA OCHOBE KOTOPBIX OOECTICUMBACTCS JOCTIKCHUE MPEIMETHBIX H
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOyudeHus, GopMHupyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB HCCIEAOBaHUS
SBJICHUA TPUPOABI M TEXHUKH, OBJIAJEHUE YMEHUAMH OOBACHATH (PU3MYecKue
SBJICHUS, TPUMEHSS TOJyYeHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAUYE€CTBEHHbIC U AKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO ACATEIBHOCTHBIA XapaKTep JaHHOTO pas/iesia peain3yeTcs
32 CYy€T TOro, 4YTo OOYy4YaloNIMeCs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
npeajiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHITH
bu3ndecKue SBICHUS B OKPY>KAIOIICH MPUPO/IE U TTOBCETHEBHOM KU3HU;

WCITOJI30BaTh HAYYHBIC METOJIBI UCCIICOBAHUS (PU3HUCCKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIIOTE3 U MOJyUYEeHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAyYHbIE OCHOBBI HAmMOOJEE BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCIO0JIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IMPEBPAILICHUS U COXPAHECHHS BCEX M3BECTHBIX BUJIOB
HHEPTHUHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANpPaBICHO
Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIBTATOB.

B pesynbrare u3ydenust GpU3NKA HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus
y oOyuatonierocs OyayT cpopMUpOBaHbI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTHu:
1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:
— NPOSIBICHUE HHTEpEca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHICKOMN
(bu3nYeCcKO HAYKH;
— [IEHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;
2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJI€HUU OOLIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHYECKUM TNPUMEHEHHUEM JOCTUKEHUN
busukwy;
— OCO3HAaHHME BAXHOCTU MOPAIBHO--3TUYECKUX IMPUHIUIOB B AEATEIbHOCTH
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMS
— BOCIPUSATHE O3CTETUYECKUX KadecTB (PU3MUECKON HayKu: €€ TapMOHHYHOIO
IOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:
— OCO3HaHHE IIEHHOCTH (PU3MUECKON HayKH KaK MOIIHOTO HMHCTPYMEHTA MO3HaHUs
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABIISAIOMIEH KYJIbTYPHI;
— pa3BUTUE HAy4YHOM J10003HATEIBLHOCTH, HWHTEpeca K UCCIeI0BATENbCKON
NEATEIIbHOCTH;
5) popMmupoBaHusA KyJIbTYPHI 310POBbSl H SMOLHMOHAJIBHOIO 0JIATONIOJIYYHS:
— OCO3HAaHHME I1IEHHOCTH Oe3omacHoro oOpa3a JKU3HHU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWil O€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOporax, C OJJEKTPUUYECKUM M TEIUIOBBIM OO0OpYJIOBAHHEM B
JIOMAIIIHUX yCIIOBHUSIX;
— c(popMupOBaHHOCTH HaBbIKa pedIeKCUH, IPU3HAHUE CBOETO MpaBa Ha OLIMOKY U
TaKOTO e IpaBa y APyroro 4eJoBeKa;
6) TPy10BOI0 BOCIIMTAHMSI:
— AKTMBHOE YYacTH€ B pEIICHUM IMPaKTUYECKUX 3agady (B paMKax CEMbH,
00pa3oBaresbHOM OpraHu3aldy, TOpoJia, Kpasi) TEXHOJIOTMYECKOW U COIMaIbHOU
HaIpaBJIECHHOCTH, TPEOYIOIIMX B TOM YUCIIEe U PU3NYECKUX 3HAHMI;
— UHTEpEC K MPAKTUUECKOMY M3YUCHHIO MPOQECCHil, CBI3aHHBIX ¢ (DU3UKOIL;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpUEHTalUsI Ha TpUMEHeHHe (U3NYECKUX 3HAHUU JIJIs1 pEIIeHuUs 3a1a4 B 00J1acTh
OKpYXalUEel Cpepl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKHM HX BO3MOMXKHBIX
MOCJIEACTBUU UISI OKPYIKAIOIIENU CPELBI;

— OCO3HaHUE TJIOOATHHOTO XapaKTepa SKOJOTMYECKUX MpoOIeM M IyTed HX
pelieHus;

8) amanTauuMu K HU3MEHSAIIMMCH YCJIOBUSM COLMAJBHON M TPHUPOIHOM
cpeabl:

— MOTPEOHOCTHh BO B3aUMOJICUCTBUU TIPU BBHITIOJIHEHUW UCCJICIOBAHUNA U TTPOCKTOB
(bU3UYECKOI HAMPABIEHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JIPYTHUX;

— TIOBBIIICEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MNPaKTHYECKYIO
JIeSITCIIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCIIe (POpMYIUpPOBATH
U], TIOHSTHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

— Ooco3HaHHE NePUITMTOB COOCTBEHHBIX 3HAHUN W KOMIIETCHTHOCTEW B 00JacTH
buzukwy;

— IJTAHUPOBAHKME CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUM;

— CTPEMJICHHE aHAJM3WPOBATH W BBISBIATH B3aUMOCBSI3U TPHUPOABI, 00IIEeCTBa U
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUECKIX 3HAHUM;

— OIICHKa CBOMX JCWUCTBHM C YYETOM BIMAHUS Ha OKPYXKAIOIUIYIO Cpemy,
BO3MOKHBIX TJI00QJIBHBIX TTOCICACTBHUI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymprare ocBOEHUsS MporpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOIO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIIUE IO3HABATEIILHBIC YHUBEPCAIbHBIE YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHBIE  Y4eOHBIC  JCHCTBUS,  PETYJISATHBHBIC
YHUBEpCAIbHBIC YUeOHBIC JCHCTBHSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHUA:
BBISIBJISITH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB (SIBIICHHM);
yCTaHABIMBATh CYIICCTBEHHBI TIPU3HAK KJIacCU(UKAIIMU, OCHOBAHHS IS
0000111eHs ¥ CpPaBHEHUS;
BBISIBIIAITH  3aKOHOMEPHOCTH ¥ TIPOTUBOPEYMsST B pacCMaTpUBaeMbIX (DaKTax,
JAHHBIX ¥ HAOJIOJICHUSIX, OTHOCSIIUXCS K (PU3MUYECKUM SIBJICHUSIM;



BBISIBIISITh PUIMHHO--CJICICTBEHHBIC CBSI3U MPHU W3YUEHUN (DU3UICCKUX SBICHUN U
MPOIIECCOB, JENIaTh BBIBOJABI C HCIOJIH30BAHUEM JEAYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEJINYNH;
CaMOCTOSITEJILHO BBIOMpaTh CIOCOO pelieHus ydeOHoW Qu3nueckod 3amaudu
(cpaBHEHHE HECKOJBKUX BApUAHTOB PEIICHUs, BHIOOp Hamboyiee MOIXOISIIETO C
y4E€TOM CaMOCTOSITEIIbHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaen0BaTe1bCKUE NEHCTBUA:
UCTIOJIb30BaTh BOMPOCH! KaK HCCIIENOBATEIbCKIII HHCTPYMEHT TIO3HAHWS,
IPOBOJAUTH TIO CAMOCTOSTEIHHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIN
bu3nYECKUi IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBICHUS;
OIICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIHIO, MOJYyYECHHYIO B
XO0J1€ UCCJICTOBAHMSI HITA YKCTIEPUMEHTA;
CaMOCTOSITENILHO  (POPMYTUpPOBaTh OOOOIICHUS M BBIBOJABI 10 pe3yibTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,
IPOrHO3UPOBATh BO3MOXKHOE JalIbHEHIee pa3BUTHE (UINYECKUX IPOILIECCOB, a
TaK)K€ BBIJIBUTATh TMPEANOJOXKECHUSI 00 WX pa3BUTUU B HOBBIX YCJIOBHSX H
KOHTEKCTax.

Pa6ora ¢ undpopmanmeii:
IPUMEHSTh PA3TUYHBIE METOJbI, MHCTPYMEHTHI U 3alpOChl MIPH TMOUCKE U OTOOpE
uHbOpMallMl WIM JAHHBIX C YYETOM NpPEJIOKEHHOW ydeOHOW (u3mueckon
3a]a4H;
aHAIIM3UPOBaTh, CHUCTEMATHU3UPOBATh W  WHTEPIPETHPOBATH  HHPOPMAIHIO
Pa3IUYHBIX BUJOB U (DOPM MPEACTABICHUS;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO GOpMY TpeCTaBICHUS HHPOPMAIIUU U
WJUTIOCTPUPOBATH PEIaeMbIe 3a]1a4l HECJIOKHBIMU CXEMaMHU, TuarpaMMaMiu, HHOU
rpauKoi M MX KOMOWHAITUSMH.

KoMMyHHKATHBHBIE YHHBePCAIbHbIE YieOHbI€ 1eiiCTBHUS:
B Xoje oOcyxJeHus: ydeOHOTO MaTepHuana, pe3yibTaToB JIaOOpaTOPHBIX paboT u
MIPOCKTOB 3a7[aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3hIBATH
WJICH, HAICJIICHHBIC HAa DEIICHUE 3a/Jadd W TO/IepKaHue OJaroKeIaTebHOCTH
OOIIIEeHHS;
COTIOCTABJISITH CBOM CYXACHHUS C CYXKICHUSIMH APYTUX YYaCTHUKOB JUANIOTra,
0oOHapyXUBATh Pa3INYNe U CXOJCTBO MO3UIIUH;
BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTaX;
nyOJUYHO TPEACTABISITh PE3yJAbTAaThl  BBIMOTHEHHOTO (PU3WYECKOTO OTMBITA
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, TPOCKTA);
MOHMMAaTh MW HWCIOJB30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHIWUBUIYaJbHOU
paboThI MPU pelIeHUHU KOHKPETHON (DU3NUECKOr MpoOIeMBblI;



NPUHUMATH 1€ COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH JIEWUCTBUA MO €€
JOCTHKEHHUIO: PACIPEACNATh POJH, OOCYXIaTh TMPOLECChl U Pe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO YacTh PabOThI, JOCTHrasi KAUeCTBEHHOTO pPe3yJbTaTa M0 CBOEMY
HAMpaBJICHUIO U KOOPJAMHUPYS CBOU ACHCTBUS C IPYTUMH YJI€HAMU KOMAaH/IbI;
OLICHMBATh KAaueCTBO CBOErO0 BKJIaJa B OOMMA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCTBUSA

Camoopranusanmus:
BBISIBIIAITH TIPOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CHUTYaIUAX, TPEOYIOMHX IS
peuieHust GU3NYECKUX 3HAHUH;
OPUEHTHUPOBATHCS B PA3IMYHBIX MOJX0JAX MPUHATHUS pelieHuH (MHIMBUIyalIbHOE,
MPUHATHE PEILICHUS B TPYIIE, IPUHITUE PEIICHUN TPYIIION );
CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelieHus] GU3NIEeCKON 3a7a4r WIIA TUIaHA
UCCJIEIOBAHUS C YUYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJjiaraeéMble BapUaHThl PEIICHHUI;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, S3MOUMOHAJIbHbIN HHTEJJIEKT:
JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMu U peAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATh NMPUUYUHBI JTOCTUXKEHUS (HEIOCTHIKEHHS) PE3yJIbTaTOB AESATEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OMBITY;
BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIIOJTHEHUS
(bU3UYECKOTO HCCIEAOBAaHUSI WM TPOCKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
W3MECHUBIITNXCSI CUTYaIlUN, YCTAHOBIICHHBIX OMMOOK, BOSHUKIIUX TPYIHOCTEH;
OIICHMBATh COOTBETCTBUE PE3YJIbTATA L[EJIN U YCIOBUSIM;
CTaBUThb ce0s Ha MECTO JPYroro 4esjoBeKa B XOJE CIOpa WU JUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
PU3HABaTh CBOE MPABO HA OMMOKY TpPH pemieHud (PU3NYECKHX 3aJad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IMPEAMETHBIE PE3YJ/IbTATDBI

K xonIy 00yuenus B 7 KJjiacce mpeaMeTHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:
UCIIONIb30BaTh TMOHATHSA: (PU3NYCCKUE W XHUMUYECKUE SIBIICHUS, HAOJIIOICHHE,
OKCIIEPUMEHT, MOJIe]b, THUIIOTE3a, CAWHUIBI (U3UIECKUX BEIIMYUH, AaTOM,
MOJIEKYJIa, arperaTHble COCTOSHUS BeulecTBa (TBEPAOE, KHUIKOE, Ta3000pa3zHoe),
MEXaHUYECKOE JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE),



TpPaeKTOpHsi, PaBHOJACHCTBYIOMAs cuia, aedopmanus (ynpyras, IUacTHUeckas),
HEBECOMOCTbH, COOOIIAIOIINECS COCY/IBL;

paznuyath sBiIeHus (qudQys3us, TEMIOBOE [BIKCHHWE YaCTUI[ BEIIECTBA,
PaBHOMEPHOE IBH)KEHHUE, HEPABHOMEPHOE JBHXKEHUE, UHEPLUS, B3AUMOACHCTBHE
T€Jl, PAaBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOW OCBIO BpAIllCHUS, Nepeaada
JaBICHUST TBEPABIMU TEIaMH, JKUIKOCTAMH W Ta3aMd, aTMOC(EpHOE IaBJICHHE,
IJIaBaHUE TEJ, NPEBpalleHUs MEXaHWYECKOM HSHEPruM) IO OMNHUCAHUI0 UX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMBITOB, JAEMOHCTPUPYIOUIUX JITAHHOE
buznyecKkoe SBICHUE;

pacno3HaBaTh MPOSIBJICHUE HM3YYEHHBIX (PU3MUYECKHUX SIBICHUW B OKPY’KaIOIIEM
MUpE, B TOM Yucjie (U3UYECKUE SBICHHUS B TMPUPOJIC: MPUMEPHI IBUKEHUS C
Pa3JIMYHBIMUA CKOPOCTSIMU B )KMBOM U HEKMBOM IIPUPOJIE, NEUCTBUE CHIIBI TPEHUS B
OpUPOAE W TEXHUKE, BIMSHUE aTMOC(HEpPHOro IaBJICHUS HA >KUBOM OpraHU3M,
IJlaBaHuE pbIO, phlUard B TEJ€ YeJIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO
3a/auy B y4eOHYIO, BBIJICIATH CYIIECTBCHHBIE CBOWCTBA (TPU3HAKH) (PU3HUECKHUX
SIBJICHUM;

OTHMCHIBAaTh HW3YYCHHBIC CBOWCTBA TeN U (U3MUECKHUE SBICHUS, WCIOIb3YS
busnueckue BenUUHMHBI (Macca, O00BEM, IUJIOTHOCTh BEIECTBA, BpPEMs, IIyTh,
CKOpPOCTb, CPEIHSISA CKOPOCTbh, CUJAa YNPYIOCTH, CHJIA TSXKECTH, BEC Tela, CHIIA
TpeHUsl, AaBieHUE (TBEPAOrO Tea, MXKUJKOCTH, Ta3a), BBITAIKUBAIOLIASA CHUIIA,
MexXaHW4ecKas paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(HUIIHCHT
MOJIE3HOTO ICUCTBUS MEXaHU3MOB, KHHETHYECKasl U TOTEHIMAIbHAS SHEPTUsl), IpU
OMMCAaHUMU TPABWIBHO TPAKTOBATH (PU3MYECKUI CMBICT MCIOJb3YEMbIX BEIMYMH,
ux O0OO3HAUEHUS U E€IUHULBI (U3NYECKUX BEJIUYUH, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BETUYMHY C APYTHMHU BEJIMUYUHAMH, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEHN (PM3MUECKUX BEITUIMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBICHHUS M MPOLIECCHI, MCIOJb3Ys
npaBWiia CIOXKEHUs cuil (BIOJH OJHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackais,
3aKOH Apxumesa, MPaBUIIO paBHOBecHs phiuara (0J0Ka), «30JI0TOEC IMPABHUIION
MEXAHUKH, 3aKOH COXPAHEHHSI MEXAaHMYECKOW JSHEPIHM, NOpU 3TOM J1aBaTh
CIOBECHYIO (OpMYJNIHMpPOBKY 3aKOHAa W 3alHChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBACHATH (PU3MYECKUE SIBJICHUSI, MPOLECChl M CBOMCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallud NPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATH
MPUYUHHO--CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 JIOTHYECKUX IIaroB
¢ onopoii Ha 1-2 U3y4YeHHBIX CBOWCTBA (PM3MUECKUX SIBJICHUH, (PU3HMUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7aud B 1—2 JEHCTBUA, MCMOJB3Ys 3aKOHBI U (DOpMYIIbI,
CBs3BIBatONIME (PU3MUECKHE BEJIIMYMHBI: HA OCHOBE aHAM3a YCIOBUS 3aJadu



3allMChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHE BEIUUUHBI B (DOPMYIIBI U
IPOBOANUTDH PACUEThl, HAXOAUTDH CIIPABOYHBIC TaHHBIE, HEOOXOAUMBIE JJIsl PEIICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYCHHON (PU3NYECKON BETUUHHBI;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PEHIMTh IMPHU IMOMOLIU (PU3NYECKUX
METOJIOB, B ONMCAHUM HCCIENOBAHMS BBIACIAATH IPOBEPSAEMOE IPEANOIOKEHHE
(rumotesy), pa3nuyaTh U MHTEPIPETUPOBATH NOJYYEHHBIA pE3yibTaT, HAXOAUTh
OLIMOKH B XOJ€ ONbITA, JIeJaTh BHIBOJBI 10 €TI0 Pe3yIbTaTaM;

IPOBOANUTH OIIBITHI 1O HAOMIOAEHHIO (PU3MUECKUX SIBICHUM WIN (PU3NYECKUX
CBOMCTB Tel: (OpMYIMpPOBaTh IPOBEPSEMbIE MPEAINOJIOKEHUS, CcoOUparTh
YCTaHOBKY H3 MPENJIOKEHHOr0 OOOpylOBaHUs, 3alMChIBaTh XOJ ONbITa H
(dbopMynupOBaTh BHIBOBI;

BBITMIOJIHATH MPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MAacChl Tella, 00bEMa, CUJIbI
U TEMIEpPaTypbl C UCHOJb30BAHUEM aAHAJOIOBBIX M IU(PPOBBIX NPUOOPOB,
3aMKChIBATh [T0OKA3aHUs PUOOPOB C yUETOM 3aJJaHHON a0COJIFOTHOM NOTPEIIHOCTH
U3MEPEHUN;

IPOBOJNUTDH MCCIIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NYECKON BEIUYUHBI OT JPYTron
C HCIOJb30BAaHUEM MPSAMBIX HW3MEPEHHH (3aBUCHUMOCTU IIyTH PaBHOMEPHO
JBIKYILIETOCS Tela OT BPEMEHM JBM)KCHMS TENA, CHIIbI TPEHHS CKOJIBKECHHS OT
BEca Tella, KauecTBa 00paOdOTKH IMOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CUJIbI TPEHUS
OT IUIOIIAAM COIPUKOCHOBEHUS TEJl, CUJbl YIPYTOCTH OT yMJIMHEHUS IPY>KUHBI,
BBITAJIKUBAIOIIECH CHJIBI OT 00bEMa MOTpYyKEHHOM 4YacTU Tela U OT IUIOTHOCTHU
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT IIyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUMN IUIaBaHMsI TEJI, YCIIOBUN paBHOBECHS pblyara u 0JOKOB),
y4acTBOBaTh B IUIAHMPOBAHUM Y4€OHOTO MCCIEAOBAaHHUSA, COOUpaTh YCTAaHOBKY U
BBIMIOJHATh ~ M3MEPEHHUSA, CIEAys MPEeAIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynapTaThl  MOJYYCHHOW  3aBUCUMOCTH  (PU3MYECKMX BEJIWYUH B  BHUJE
OpEUIOKEHHBIX Ta0MML M TpaduKOB, JejaTh BbIBOJABI II0 pe3ysbTaTaM
VICCJICIOBAHNS,

IPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIUYMH (IJIOTHOCTH BEIIECTBA
KAJKOCTM M TBEPIOIrO Teja, CWJIA TPEHUS CKOJIBKEHMS, NaBJICHUE BO31yXa,
BBITAJIKMBAIOIIAs CWIa, JECUCTBYIOIIAas Ha MOTPYKEHHOE B JKUAKOCTH TEJIO,
KOA(Q(QUIMEHT  IOJIE3HOIO  JEHWCTBUA  MPOCTBIX  MEXaHM3MOB),  CleAys
OPEUIOKEHHOW  MHCTPYKUMHU: TPHU  BBIIOJHEHUM  M3MEPEHUM  coOuparthb
DKCIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAUYEHUE NCKOMOM BEJIUYUHBI;
coOirofaTh MpaBuUiia TEXHUKH O€30MAaCHOCTH NpuU padore ¢ JabopaTOpHBIM
000py/1I0BaHUEM;

yKa3bIBaTh INPUHUUIBI JAEUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOILIAIOLIMECS  COCyAbl, OapoMmeTp, pblyar,
MOJIBUYKHBIN U HEMOABUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;



XapaKTepU30BaTh MPUHIUIBI JCHCTBHUS H3YYCHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOIl HAa MUX OMUCaHUs (B TOM YHCJE: MOJIIUITHUKUA, YCTPOUCTBO
BOJONIPOBO/IA, THIPABINYECKUH ITPECC, MAHOMETP, BBICOTOMED, IIOPLIHEBON HACOC,
apeoMETp), UCIIONIb3Ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX SBJICHUN U HEOOXOAUMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOJUTH TMPUMEPHI (HAXOAUTh HH(OPMALMIO O TMPUMEPAX) MPAKTUIECKOrO
UCIOJB30BaHus (DU3MUECKUX 3HAHUU B MOBCEJHEBHOW >KM3HU ISl OOecreueHus
Oe3onacHoCcTH Ipu oOpallleHuu ¢ NpuOopaMu M TEXHMUYECKUMHU YCTPOWCTBaMH,
COXpaHEHHs 3J0pOBbSl U COOJIIOJIEHHUS HOPM SKOJIOIMUYECKOIO TIIOBEIACHUS B
OKPYKaroUIEH Cpee;
OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpOpManuu B MHTepHETE B COOTBETCTBUU C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIMXCS 3HAHMM W IIyTEM
CPAaBHEHMsI PA3IMYHBIX MCTOYHUKOB BBIIENIATH MH(OpPMALMIO, KOTOpPAs SIBISIETCA
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOIL;
UCIIONIb30BaTh NPU BBIMOJHEHHM YYE€OHBIX 3aJaHUi  HAYyYHO--TIOMYJISIPHYIO
AuTepaTypy (pU3MUecKoro coaepiKaHus, CIpaBOYHBIE MaTepHajbl, PECYpPChl CETH
WuTepuer, BnaneTs npuéMaMd KOHCIEKTUPOBAHUSA TEKCTa, MIPeoOpa3oBaHus
MH(pOpPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3aBaTb COOCTBEHHBIE KpPaTKUE MHUCbMEHHBIE U YCTHBIE COOOIIEHMSI HA OCHOBE
2-3 ucToYHUKOB HHPOpMaLMU (HU3HUUECKOTO COACPKAHUS, B TOM YUCIE MyOIUIHO
Jenath KpaTKue COOOIIeHHMsT O pe3ylibTaTaX MPOEKTOB MM  Y4YEOHBIX
UCCJIEIOBAHMUM, IIPU 3TOM TIPAMOTHO MCIOJb30BATh HM3YYEHHBIM IOHITUMHBINA
annapar Kypca (GU3HKH, CONPOBOKIAATh BHICTYIIJICHUE ITPE3ECHTALIUEH;
IOpPU  BBIIOJHEHUM YYEOHBIX IPOEKTOB U  UCCIEJOBAaHMM  paclpenesiaTh
00s13aHHOCTH B TPYIINIE B COOTBETCTBUHU C MOCTABJICHHBIMU 3aJla4aMHM, CIECIUTH 3a
BBIMIOJTHEHUEM IUIaHA JEHCTBUM, aJ€KBATHO OILEHMBAaTh COOCTBEHHBIM BKIIAJ B
JEATEIbHOCTh TPYIIBI, BBICTPaWBaTh KOMMYHUKAaTUBHOE B3aUMOJCHUCTBHUE,
YYHUTHIBAsE MHEHUE OKPYXKaIOLIUX.

K xonIy o0yuenus B 8 kijiacce nmpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:
UCITIOJIB30BATh MOHATHS: Macca U pa3MePbl MOJIEKYJI, TEIUIOBOE JABUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHMS BEILECTBA, KPUCTAUIMUECKUE U aMOp(QHBbIE
TeJa, HACBIIICHHBIA M HEHACBIIIEHHBIN Iap, BIAXHOCTh BO3]yXa, TEMIIEPATypa,
BHYTPEHHSIS SHEPIUs, TEIUIOBOM JIBUIATEINb, JJIEMEHTAPHBIN AIEKTPUUECKUM 3apsi,
IIEKTPUYECKOE TI0JIE, MPOBOJHUKU U JUDJIEKTPUKH, TIOCTOSHHBIN 3JEKTPUUYECKUI
TOK, MarHUTHOE I10JI€;
pasnuyath SABICHUS (TEIUIOBOE PAaCUIMPEHUE M CXKATHE, TEIUlonepeaaya, TEIIOBOe
paBHOBECHE, CMAYMBAaHME, KalWUIAPHBIC SBJICHUSA, HCIApPEHUE, KOHJICHCALMS,
IUIaBJICHUE, KpUCTauM3alus  (OTBEpJEBAHME), KHUIEHWE, TeIulolepeaayda



(TemIonpOBOJHOCT, KOHBEKIIUS, U3IIy4YEHHE), AIEKTPU3ALUSA Tel,
B3aMMO/JICHCTBHUE 3aPA0B, IEUCTBUS IIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHHE,
B3aMMOJICHCTBUE MATrHUTOB, JIEMCTBUE MArHUTHOTIO IOJIS HA MPOBOJHHUK C TOKOM,
AJIEKTPOMAarHUTHAasi MHAYKIMS) IO ONHUCAHUIO MX XapaKTEpHbIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JTAHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX (DU3MUECKHUX SBICHUNA B OKpYKAIOIIEM
MUpE, B TOM YHucIie (PU3HUeCcKUe SBJICHUS B MPUPO/JIE: TOBEPXHOCTHOE HATSKEHHUE U
KaWUISPHBIC SBJIICHUS B NPUPOJE, KPUCTALIBI B Ipupoae, usinydenue CosHna,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHKUE pPOCHI, TyMaHa, UHEs, CHETa,
AJIEKTPUYECKUE SIBJIEHUS B aTtMoc(epe, 3IEKTPUUYECTBO JKHUBBIX OPIaHU3MOB,
MarHuTHOE 1MoJje 3eMid, Apeid MoiocoB, pojab MATHUTHOTO TOJS [ JKU3HHU Ha
3emiie, MOJSPHOE CHUSHHUE, MNPU 3TOM IEPEBOAMTH NPAKTUYECKYIO 3a/ady B
yueOHY0, BBIACIIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBJICHUM;
ONMCHIBATh H3YYECHHBIE CBOMCTBAa Tel W (PU3MUECKHE SIBICHUS, HCIIOJIb3Ys
¢usznyeckue BENUYMHBI (TeMIeparypa, BHYTPEHHSS DSHEPIUs, KOJUYECTBO
TEIUIOTHI, yAEJbHAs TEIJIOEMKOCTh BEIIECTBA, YJEJIbHAs TEIUIOTA IJIABIICHUS,
ylenabHas TeIjaoTa NapooOpa3oBaHMs, yHeJdbHas TEIJIOTa CropaHus TOIUIMBA,
KO3(Q(QUIMEHT TMOJIE3HOr0 JEHCTBUS TEIUIOBOM MAallMHBI, OTHOCUTEJIbHAA
BIQXXHOCTh BO3YyXa, DJJIEKTPUYECKMM 3apsj, CHJIA TOKa, JIJIEKTPHUYECKOE
HaIIpSKEHUE, COITPOTUBIICHNUE ITPOBOJHMKA, YJIEJIBHOE CONPOTHUBIICHUE BEIIECTBA,
paboTa W MOUIHOCTh DJJEKTPUUYECKOTO TOKa), MpPH OMNHCAHWU MPABUIBHO
TPAKTOBAaTh (HU3MYECKUA CMBICI HCHOJIb3YEMBIX BEJIMYMH, OOO3HAYEHUS U
€IUHULBl (PU3UYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C APYTMMHU BEIUYMHAMHU, CTPOUTH I'paUKH H3yUEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HUCIOJb3YS
OCHOBHBIE TI0JIOKCHHSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUM CTPOCHHMSI BEILIECTBA,
IPUHLIMII CYNEPIO3ULUU ToJIeH (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXPAHEHHUS
3apsaa, 3akoH Oma Juid ydacTka 1enu, 3akoH J[xoymns—JIeHna, 3aKoH COXpaHeHus
SHEPruH, MPHU 3TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMUCHIBATH €TI0
MaTeMaTH4YECKOE BBIPAKEHHUE,

OOBACHATh (PU3NYECKHUE IMPOLIECCHl U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE
CUTyalun [IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB
c omopoil Ha 1-2 HU3yYEHHBIX CBOWCTBA (PU3UUECKUX SIBICHUN, (PUIUUECKHX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarbs pacy€THble 3adaud B 2—3 JEHCTBUS, UCIOJb3YS 3aKOHbI U (OPMYJIBI,
CBA3BIBAIOIME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUSA 3aJaud
3aIIMChIBATh KPATKOE YCJIOBHE, BBIABILITH HEAOCTATOK JAHHBIX JUIA PELICHUS



3aa4M, BBIOMpATh 3aKOHBI U (POpMyJbl, HEOOXOauUMbIE ISl €€ peIICHHUs,
IPOBOANUTH PACUETHl U CPABHUBATH MOJYUCHHOE 3HAUYCHUE (PU3NUECKON BEIUYUHBI
C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PEHIMTh IMPHU IMOMOLIM (PU3NYECKUX
METOJIOB, MCHOJb3ysl ONHMCAHWE HCCIENOBAaHUS, BBIIEIATh IPOBEPSEMOE
IPENOJIOKEHNE, OLICHUBATh MPABUIBLHOCTD MOPSIIKA MPOBEACHHS MCCIICOBAHMUS,
JIeJIaTh BBIBOIBI;

IPOBOANUTH OIIBITHI 1O HAOMIOAEHHIO (PU3MUECKUX SIBICHUM WIN (PU3NYECKUX
CBOMCTB Ten (KanWJUIIpHBIEC SIBJICHUS, 3aBUCHMOCTb JaBJICHUS BO3JyXa OT €ro
0o0béMa, TemIepaTypbl, CKOPOCTH IIpOLEcCa OCTbIBAaHUS W HarpeBaHUs IIpU
U3JIy4YEHUHU OT I[B€Ta H3JIy4arolleil (Moriomamnieii) moOBEPXHOCTH, CKOPOCTh
UCIApEHUsi BOJBI OT TEMIEpaTyphl >KMIKOCTH U IUIOMAAN €€ TOBEPXHOCTH,
AJIEKTpU3ALUs TeJl U B3aUMOJECHCTBUE EKTPUUYECKUX 3apsAI0B, B3aUMOJAEHCTBHE
IOCTOSIHHBIX MarHUTOB, BU3YyaJIN3allisl MATHUTHBIX NOJIEH MOCTOSSHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO TOJISI HA MPOBOJAHHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHUTa,
CBOICTBA 3JIEKTPOABHUTATENsS MOCTOSHHOTO TOKa): (OPMYyIHUPOBATH MPOBEPSEMBIC
IOPEINOJIOKEHUs, CcOOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYIOBaHUA,
OIMCHIBATh X0/ ONbITA U (OPMYJIUPOBATH BBIBOJIBI;

BBINIOJHATh MpPSMbIE HU3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHON BIIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HAMPSHKEHHUS C HMCIIOJIb30BAHMEM aHAJOrOBBIX NMPUOOPOB U
JAaTYNKOB (PU3UUYECKUX BEJIMYHH, CPAaBHUBATH PE3yJbTaThl MU3MEPEHUHN C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH;

IPOBOJANUTDH UCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMUUHBI OT IPYrou
C MHCIOJb30BAaHUEM IMPSMBIX HM3MEPEHMH  (3aBUCHMOCTb  COIPOTHBIICHHUSA
IPOBOJHMKA OT €ro JAJUHBI, IUIOMIAJIM TIOTIEPEYHOTI0 CEUYEHUS U YJIEIbHOIO
COTPOTUBIICHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA, HIYIIETO Yepe3 MPOBOJIHUK,
OT HamnpsHKEHUs] Ha IPOBOJHHUKE, HCCIECJOBAaHME IIOCJIEN0BATENIBHOIO U
[apajuleJIbHOTO  COEIMHEHUM IMPOBOJHUKOB): IUIAHUPOBATH  HUCCIIEIOBAHMUE,
coOupaTh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIEAys MPEIOKECHHOMY IUIaHY,
¢ukcupoBaTh pe3yabTaThl MOJTYYCHHON 3aBUCMMOCTH B BUE TaOIUI] U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3y/IbTaTaM MCCIIECIOBaHUS;

IPOBOJAUTH  KOCBEHHBIE  HU3MEpPEHMs]  (U3NYECKUX  BeNIUYMH  (yZAesbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJIEHHE NPOBOAHMKA, paboTa M MOIIHOCTH
AIIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTATIbHYIO
YCTaHOBKY, CJenysl TMpeAIO)KEHHONM WHCTPYKUMU, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

coOirofarh NpaBUila TEXHUKM O€30MACHOCTHM NpHU pabore ¢ J1abopaTOPHBIM
000py/1I0BaHUEM;



XapaKTEePU30BaTh MPHUHITUIBI JIEHCTBUSI M3yYEHHBIX NMPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB € OMOPOM Ha UX OMUCAHUA (B TOM YHCJE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETP, BOJIBTMETP, CUETUUK DICKTPUICCKOU
DHEPIUH, JJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelIbHbIE SJIEKTPONPUOOPHI
(mpUMepHI), NIEKTPUUECKHUE MPEIOXPAHUTENN, JIEKTPOMArHUT, 3JIEKTPOIBUTATEIh
MOCTOSTHHOTO TOKA), WCIIOJIB3ysl 3HAHUS O CBOMCTBaX (DU3WYECKUX SBICHUN U
HE00X0MMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMUCTBA U U3MEPUTENbHBIE TPUOOPHI O
CXeMaM M CXEMAaTUYHbIM pUCYHKAM (KHUIKOCTHBIM TEPMOMETpP, TEPMOC,
IICUXPOMETP, THUTPOMETP, JABUTATEIb BHYTPEHHETO CrOpaHus, dJIEKTPOCKOI,
peocTaT), COCTaBIISITh CXEMbl JJIEKTPUUYECKUX IEMEeW ¢ MOCIeN0BaTENbHBIM U
napaieIbHBIM COSAMHEHUEM D3JIEMEHTOB, pa3jinyas YyCIOBHBIE O0O3HAYCHUS
AJIIEMEHTOB AJIEKTPUUECKUX LEIEH;
OPUBOAUTH TMPUMEPHl (HAXOAUTHh HWHGOPMAIMIO O MPUMEpax) MPAKTUYECKOIrO
WCITIOJIB30BaHUS (PM3NYECKUX 3HAHUU B MOBCEIHECBHOW JKU3HU ISl 00ECIICUEHUS
Oe3omacHOCTH TpU OOpalleHuu ¢ MpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUs 37I0POBbSI W COOJIONECHUS HOPM JKOJIOTHYECKOTO TIOBE/ICHUS B
OKPYKaroUIEH Cpee;
OCYULIECTBIISITh MOUCK MH(pOpManuu ¢uzndeckoro cojaepxxkanus B MHTepHere, Ha
OCHOBE MMEIOIIUXCSl 3HAHUN U MyTEM CPaBHEHUS JOMOJHUTEIbHBIX MCTOYHUKOB
BBIICIIATh WH(OPMAIUIO, KOTOpasi SBISICTCS MPOTHBOPEYMBON WM MOXKET OBITH
HE0CTOBEPHOMU;
UCIIOJIb30BaTh TMPHU BBIMOJHEHUU YUE€OHBIX 33JaHUN HAYyYHO--TIONYJISIPHYIO
JIUTEPATypy (PU3NYECKOro CoAeprKaHus, CIPAaBOUYHbIE MaTE€pUAbl, PECYPChl CETU
WUuTepHeT, BiameTh mnpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
uH(OpMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M KPATKHE YCTHBIE COOOIIeHHs, 00001as
uH(MOpPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUYECKOTO COJEP)KaHUS, B TOM
yucie myOJuYHO TPENCTaBIATh PE3yJbTaThl MPOCKTHOW WJIM MCCIEA0BATEIbCKOM
JNEATENPHOCTH, IMPU 3TOM TPAMOTHO HCHOJIB30BaTh W3YUYECHHBIM MNOHATHUHBIN
anmapar Kypca (GU3UKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIINECH;
IPU BBINOJIHEHUHU YYEOHBIX MPOEKTOB U HCCIEAOBaHUHN (DU3UUYECKUX IPOLIECCOB
pacnpeienarb OOA3aHHOCTH B TpYINE B COOTBETCTBHUM C IOCTaBIECHHBIMU
3a/lauaMy, CJICIUTHh 32 BBINIOJHEHUEM IUIaHA JCUCTBUM M KOPPEKTUPOBATH €ro,
aJICKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B JICSITEIILHOCTh TPYIIIIBI, BRICTPANBATh
KOMMYHUKATUBHOE  B3aMMOJCWCTBUE, MPOSBISASL TOTOBHOCTh  pa3peluarh
KOH(JIUKTHI.

K kxoHIy 00yueHus B 9 kJiacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:



WCIIOJB30BaTh IOHATHUS: CHCTEMA OTCYETA, MAaTEpUANIbHAs TOYKA, TPACKTOPWS,
OTHOCUTEIIbHOCTh ~ MEXaHMYECKOTO  JBWXKEHUs,  Aedopmanus  (yopyras,
IUIACTHUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, HEHTP TAKECTH, aOCOTIOTHO TBEPOE TEJO, HEHTP TAKECTU TBEPAOTO
Tela, paBHOBECHE, MEXaHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HH(Pa3ByK U
YIIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH, CBET,
OMU30PYKOCTh U JTATbHO30PKOCTb, CIIEKTPHI UCIYCKAHUS M MOTJIOLICHHUs, albda-,
OeTa- U raMMa-u3JIy4yeHuUs, U30TOMbI, IEPHAS DHEPIETHKA;

pasnuyaTh siBI€HUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEMHOE JABUKEHUE,
PAaBHOYCKOPEHHOE MPSIMOJUMHEHHOE JBUXKEHHUE, CBOOOJAHOE TaJeHUe Tel,
PAaBHOMEPHOE [BHM)KEHUE II0 OKPYKHOCTH, B3aWMMOJEUCTBUE TE€J, PEAKTHUBHOE
JBUKEHHE, KojeOaTeNnbHOe ABIKEHUE (3aTyXalolie U BBIHYKICHHbIE KojeOaHus),
pPE30HAHC, BOJIHOBOE  JIBDKEHUE, OTPaXXECHHE  3BYyKa, IPSIMOJIMHENHOE
pacrnpocTpaHEHHUE, OTPAXKEHHE U NPEJIOMIICHHE CBETAa, IIOJHOE BHYTPEHHEE
OTpaXCHHE CBETA, PA3JIOKEHHE OEJIOro CBETa B CIEKTP U CIIOKEHUE CIEKTPAIbHBIX
LBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs pPAAUOAKTHUBHOCTb, BO3HUKHOBEHHE
JMHENYaTOro CHEKTpa M3JIy4eHHs) MO OMMCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JIaHHOE (PU3UUECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HM3YYEHHBIX (PU3MUYECKHUX SIBJICHUW B OKPYKaIOIIEM
mMupe (B TOM uucie (pU3MUecKue SIBICHUA B MPUPOAE: MPWIMBHI U OTIHUBBI,
nBrkeHne IuiaHeT CoOJIHEYHOM CHUCTEMBI, PEAaKTUBHOE JBUKEHUE IKUBBIX
OPraHu3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSCEHUE, CEHCMHYECKHE
BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJ, ONTUYECKHUE SIBJICHUS B MIPUPOJIE, OMOJIOTHUECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(QHUOJIETOBOTO U PEHTTEHOBCKOTO HW3IIy4YECHHH,
€CTECTBCHHBII pPaJUOAKTHBHBIA (OH, KOCMHYECKHE JY4Yd, pPaIUOaKTHUBHOE
U3JIy4eHHE MPUPOJHBIX MUHEPAJOB, ICHCTBUE DPAJMOAKTHBHBIX W3JIyYCHH Ha
OpraHu3M 4YeJOBEKa), MPU ATOM IMEPEBOAUTH MPAKTUYECKYIO 3a7auy B yueOHYIO,
BBIICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SBJICHHM;

ONHCHIBATh HM3YYCHHBIE CBOMCTBA Tel W (PU3MUECKHE SIBICHHSA, HCIIONIb3YS
¢usznyeckue BeNMUYMHBI (CpeAHSII W MTHOBEHHAs CKOpOCTh Tella Mpu
HEPAaBHOMEPHOM JIBMKECHHUH, YCKOPEHHUE, IEPEMEILECHNE, TYTh, YIJI0Bas CKOPOCTb,
cuja TpEeHUs, CUJia YIPYroCTH, CUJia TSHKECTH, YCKOPEHUE CBOOOIHOrO MaJeHus,
BEC Tejla, UMITYJIbC TeJla, UMIIYJbC CHJIbI, MEXaHH4YecKas paboTa U MOIIHOCTb,
NOTEHIMAIbHAS DHEPrus Teja, MOJHATOrO0 HaJ IOBEPXHOCTBIO  3EMIIH,
NOTEHIMAIbHAS JHEPrusl CXKATOW MPYKHUHbI, KUHETUYECKAs SHEpPrus, MOJHas
MEeXaHU4ecKas SHEprus, NEepHoJl U YacToTa KojeOaHui, JJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEJOMIICHUS CpEeJibl), Npu
OMMCAaHUMU TPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICT MCIOJB3YEMbIX BEIMYMH,
0003HAYeHUsT W €IWHUIBl (DU3MYECKUX BEJIUYUH, HAXOJUTh (HOPMYIIHI,



CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BETUYUHY C APYTHMHU BEJIMUYUHAMH, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEHN (PM3NUECKUX BEITUINH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HUCIOJb3YS
3aKOH COXpPAHEHUsI OSHEPruHM, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLHUI
CYNEpNO3ULIMK CUJI, TPUHIUN OTHocuTenbHOCTH ['anmnes, 3akoHbl HproToHA,
3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHHS CBETa, 3aKOHBI
COXpaHEHHUS 3apsiI0BOTO U MACCOBOTO UMCEN IPU SACPHBIX PEAKLHUAX, MPU ITOM
JlaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBACHATh (PU3NYECKHUE TMPOIIECCHl U CBOWCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyalii TMPaKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh MPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMUECKUX IIaroB ¢ OMOPOMH
Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3UYECKUX SIBJICHUM, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemaTh pacy€THble 3ajaud (ONMUPAIONIMECSs Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE (PU3NUECKUE BEJIMYMHBI: HA OCHOBE
aHaJlM3a yCJIOBUS 3aj[aud 3allMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOIINE
WM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE IS
peuieHusi, MpPOBOAUTH PAcCUY€Thl U OIEHUBATH PEATUCTUYHOCTH MOJYYEHHOTO
3HauYeHUs (PU3NIECKON BETUINHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU (U3NUYECKUX
METO/IOB, HCIOJIb3Yys OINKHCAaHUE HWCCIEAOBAHUS, BBIACIATh IPOBEPSIEMOE
MPEANOJIOKEHNEe, OLEHNBATh MPABUIBHOCTD MOPSIKA MPOBEIEHUS MCCIEIOBAHNUS,
JieNaTh BbIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U ONBITOB;
IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (U3MUECKUX SIBICHUM WM (PU3UUECKUX
CBOICTB Tel (M3ydeHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHHs YHEPIHH,
3aBUCUMOCTh TE€pUOo/a KOJeOaHWIl MPYKUHHOIO MasTHHKA OT MAacChl rpys3a U
KECTKOCTU TMPY>KUHbBl W HE3aBUCHMOCTh OT aMIUIUTYJIbl MajbIX KoJeOaHHi,
OpSIMOJIMHEMHOE PachpOCTpaHEHUE CBETa, Pa3jiokKeHHe OeNoro cBeTa B CIEKTD,
U3y4EHHE CBOMCTB M300pa)K€HHsI B IJIOCKOM 3€pKajie M CBONCTB HM300paskeHUs
npeaMera B coOMparomied JuH3e, HAOMIOJACHHE CIUIOUIHBIX M JIMHEHYaThIX
CHEKTPOB H3IIY4YEHHS): CaMOCTOSITEIbHO COOMpPAaTh YCTAaHOBKY M3 H30BITOYHOIO
Habopa 000pyI0BaHMs, ONUCHIBAThH X0/l OMbITA U €T0 PE3yJIbTaThl, POPMYIUPOBATH
BEIBOJIBL;

IPOBOAUTH MPHU HEOOXOJMMOCTH CEPHUIO MPAMBIX U3MEPEHUM, ONpeessis cpeaHee
3HAYEHUE H3MepsieMON BeJMYMHBI ((DOKYCHOE PACCTOSHUE COOMpPAIOIICH JIMH3BI),
000CHOBBIBATh BBIOOD crioco0a u3mepeHus (M3MepUTEILHOTO Mprudopa);
IPOBOJUTh  HMCCJIENOBAHME  3aBUCUMOCTEH  (DU3MYECKUX  BEIMYMH  C
WCITOJIb30BAaHUEM TMPSMBIX HM3MEPEHHUH (3aBUCHUMOCTH IyTH OT BPEMEHH TP



PaBHOYCKOPEHHOM JIBIDKEHHM 0€3 HadyalbHOM CKOpPOCTH, MEpHoAa KOoJeOaHMit
MaTEMaTUYECKOro0 MAsiITHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPAKEHUS CBETA
OT yIjla NaJeHUus M YyIJIa MpeJIoOMJIEHUs OT YyIJla NaJeHus): IUIAaHUpPOBATh
UCCJIEIOBAHKUE, CAMOCTOSTEIIbHO COOMpPAaTh YCTAHOBKY, (DUKCUPOBATh PE3yIbTaThl
MOJIy4YeHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJAE TaOIUIl U TpaduKOB,
Jie1aTh BBIBOJIBI 10 PE3YJITATAM HCCIIEOBAHUS;

IPOBOJNTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIUYMUH (CPEAHSsI CKOPOCTh U
YCKOpPEHHE Tejla MpPU PABHOYCKOPEHHOM JIBM)KEHHH, YCKOpPEHHE CBOOOJHOIO
najieHusi, KECTKOCTh  MPYXKHUHBI, KOIPPUIMEHT  TpPEHUsI  CKOJIbKEHUS,
MexaHuveckas paboTa M MOIIHOCTb, YacToTa M NEpUoJ  KosieOaHU
MaTEeMaTHYeCKOT0 U TMPYKMHHOTO MAasTHUKOB, ONTHYECKass CUiIa coOuparomen
JWH3BI,  PAJAMOAKTUBHBIN  (OH):  IIAHUPOBATH  U3MEpPEHUs,  CcoOuparThb
DKCHEPUMEHTAIIbHYIO YCTAHOBKY U BBINOJHATh U3MEPEHUS, CIEAYS IPEIIOKEHHON
WHCTPYKLIMM, BBIYUCIATh 3HAYEHUE BEIMYMHBI M AHAJU3UPOBATh IIOJTYYEHHBIC
pEe3yabTaThl ¢ YYETOM 3aJaHHOM ITOTPEIIHOCTA H3MEPEHNN;

coOirofaTh MpaBuUiia TEXHUKH O€30MACHOCTH NpuU padbore ¢ JabopaTOpHBIM
obopynoBaHuEM;

pasinyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3UUYECKUX MOJEIICH: MaTeprallbHas
TOYKa, a0COIIOTHO TBEPJOE TEJIO0, TOUCUHBIM MCTOUHUK CBETA, Jy4, TOHKAs JIMH3A,
IIJJAHETapHasi MOJIEIIb aTOMA, HYKJIOHHAsI MOJIENIb ATOMHOTO S1pa;
XapaKTepU30BaTh MPUHIUIBI JCHCTBHUS H3YYCHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C ONOpPOM HAa HMX ONUCaHUA (B TOM YHCIE: CIOUJIOMETp, NaTYUKU
MOJIOKEHUS, PACCTOAHUS M YCKOPEHMS, pAKETa, HXOJOT, OYKH, IEPUCKOII,
doToamnmapar, ONTHYECKUE CBETOBOJbI, CIEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), wucnonb3ys 3HaHUS O CBOMCTBaX (PU3MYECKUX SIBICHUA W
HE0O0X0MbIe (PU3MUECKHUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHbIE PHCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUYECKHX MPOLECCOB MpHU
pelieHnr Y4eOHO--TIPAaKTUYECKUX 3a/lad, ONTHYECKHE CXEMbl AJI1 MOCTPOCHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U coOOMparomel TMH3e;

OPUBOJUTH TMPUMEPHI (HAXOAUTh HH(OPMALMIO O TMPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU sl oOecrieueHus
0e30mMacHOCTH TMpU OOpallleHud ¢ NpudOpaMu U TEXHUYECKHUMHU YCTpPOMCTBaMH,
COXpaHEHUS 370POBbS U COONIONCHHS HOPM SKOJOTMYECKOTO TOBEACHHUS B
OKpYXaroLen cpeae;

OCYLIECTBJISATh MOUCK HHPOpManuu ¢uznueckoro coaepxkanus B MHTepHere,
CaMOCTOSITENIbHO (POPMYJIUPYs MOMCKOBBIN 3aMpoC, HAXOAUTH MYTH ONpPeneseHUs
JIOCTOBEPHOCTH TMOJYy4YE€HHON HH(GOpMAIMM Ha OCHOBE HUMEIOLIMXCS 3HAHUA U
JOTOJHUTENBHBIX UCTOYHUKOB;



UCIIONIb30BaTh NPU BBHIMOJHEHHH YYEOHBIX 3aJaHUi  HAyYHO--TIOMYJISIPHYIO
auTepaTypy (pU3MUecKoro coaepiKaHus, CIpaBOYHBIE MaTEpHalbl, PECYpPChl CETH
WuTepuer, BianeTrs npuéMaMd KOHCIEKTUPOBAHUSA TEKCTa, IpPeoOpa3oBaHuUs
UH(pOpPMAaLIUY U3 OJJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIC IHCHMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
uHGOpPMaIlU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEP KAHUA, MyOIUYHO
IPEJCTaBISITh PE3yJIbTaThl MPOEKTHOW WM HMCCIEAOBATEIBCKON IEsTENbHOCTH,
IpY 3TOM IPaMOTHO UCMOJIb30BATh U3YYECHHBIN MOHATUWHBIN aImapar u3y4aeMoro
pa3gena (U3UKM U CONPOBOXKAATH BBICTYIUIEHHE TMpE3eHTaluedl ¢ y4éTom
0c0oOeHHOCTEH ayIUTOPUHN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsanuecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM K o (undposbie)
n/n MPOrpamMmbl Bceero OﬁﬂTp 0JILHBIC pﬁaKanecxne o0pa3oBaTte/ibHbIE
padoTsI padoThI pecypesi
Paznen 1. ®u3nka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
bu6mmoreka [IOK
- 2
L1 PusHKa - HayKa 0 pupoze 0 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2
1.2 PUSHHCCKUC BETMIHMHEI 0 0 https://m.edsoo.ru/7f416194
. bu6mmoreka [IOK
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHHSI 2 0 1 hitps://m.cdsoo.rw/7 416194
Hroro no pasaerny 6
Pa3znea 2. IllepBoHayasibHble CBeJIEHUS 0 CTPOEHUH BelleCcTBa
Bbubnmuoreka [JOK
2.1 Crpoenme semectsa ! 0 ! https://m.edsoo.ru/7f416194
29 JBr>KEHME U B3aMMOJICICTBUE YaCTHI] 2 0 1 bubnnorexka [HOK
) BEIECTBA https://m.edsoo.ru/7f416194
Bbubnuoreka [JOK
2 1 1
2.3 ArperarHble COCTOSIHUSI BEIIECTBA hitps://m.edsoo.rw/7f416194
HUroro 1o pazaeny 5
Paznen 3. /IBu:keHune u B3auMojieiicTBue Te
Bbubnuoreka [JOK
3 0 1
3.1 Mexanmaeckoe aBmxeHHE https://m.edsoo.ru/7f416194
Bbubnuoreka [JOK
3.2 Mnepups, macca, mioTHoCTs 4 0 ! https://m.edsoo.ru/7f416194
Bbubnuoreka [JOK
3.3 Cuna. Buper cnn 14 ! 2 https://m.edsoo.ru/7f416194
Hroro mo paszaeny 21




Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB

41 [asnenue. Ilepenaya nasieHus: TBEpIAbIMU 3 1 bubanorexa [HOK
) TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
4.2 Jlanenue xuaKocTn > 0 https://m.edsoo.ru/7f416194
Bbubnuoreka [JOK
4.3 ATMocepHoe naBeHHe 6 ! https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bubanorexa [HJOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nes 5. PaGoTra 1 MOIIHOCTD. JHEpPrus
Bbubnmuoreka [JOK
>-1 Pabota u momHoCTS 3 ! https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
>-2 Hpocrbie mexanu3MEL > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanmeckas sueprus 4 0 https://m.edsoo.ru/7f416194
Hroro mo paszaeny 12
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 15




8 KVIACC

KoJsanuecTBo 4acon JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m — Beero KOﬁHTpO.]IbeIe HpﬁaKTI/I'IECKI/Ie 06PA30BATEILHBIE
padoTsI padoThI pecypesi
Paznen 1. TenioBbIe ABJIEHUS
. bu6mmoreka [IOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 0 0 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
1.2 Tenuosere mponeccht 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pasaerny 28
Pa3zgea 2. DiiekTpuyecKkne ¥ MAarHUTHbIE SIBJICHUS
21 DneKkTpuyecKue 3apsiibl. 3apsHKEHHBIE Tella U 7 0 1 bubmmoreka [JOK
) HUX B3aMOJEHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TOCTOSIHHBIH IEKTPUICCKHIA TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2.3 MarsuTHEIC ABICHHA 6 ! L5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 DneKTpoMarHuTHast UHIYKIUS 4 0 0 hitps://m.cdsoo.ru/ 74181 ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 3 14.5




9 KVIACC

KoJsanuecTBo 4acon JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ — Beero KOﬁHTpOJIbeIe l'IpﬁaKaneCKne 06PA30BATEILHBIE
padoTsI padoThI pecypesi
Pa3znen 1. Mexanuveckue siBJeHUs
11 MexaHnueckoe OBUKEHHUE U CITOCOOLI €ro 10 0 | Bbu6nuoreka [JOK
’ OIUCAHUS https://m.edsoo.ru/7f41a4a6
N bubmuorexa [JOK
2 1
1.2 Bsaumoneiictsue e 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1
1.3 3aKOHEI COXpaHeHM 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro o paszaeny 40
Pa3zgen 2. Mexannueckue KoJjJe0aHUs ¥ BOJHBI
bu6mmoreka [IOK
2.1 Mexanuueckre KoneOaHus 7 0 3 hitps-//m.edsoo.ru/7f4 1a4a6
bu6mmoreka [IOK
1
2.2 Mexammeckue BOJHL. 3ByK 8 3 https://m.edsoo.ru/7f41a4a6
HUroro no pasaerny 15
Pa3zgen 3. DiieKTPOMATHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbI
31 DNEeKTPOMarHuTHOE TMOJIe U 6 0 ) bubanorexa [HOK
) 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
HWroro 1o pazaeny 6
Pa3nen 4. CBeToBbIe IBJICHUS
Bbu6nuoreka [JOK
6 0 2
4.1 3aKOHBI pacpOCTPAHECHUS CBETA https://m.edsoo.ru/7f41a4a6
Bbubnmuoreka [JOK
6 0 3
4.2 JIMH3BI 1 oNTHYECKHE TPHUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 PasjiokeHue 0€I0ro CBETa B CIIEKTP 3 0 2 buGnnorexa LIOK

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




Hroro no pazneny

15

Pa3gen 5. KBaHTOBLIE fIBJICHUSA

5.1 Hcnyckanue u morjioneHue cBeTa aroMOM 4 1 bubanorexa [IOK
https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHre aTOMHOTO sijipa 6 1 ngg;;t;;gg}gfmﬂaé
53 Alnepibie peakiuin ! ! Eﬁﬁgggggg}gmm@é
Hroro mo pazaeny 17
Pa3nea 6. IloBTOpUTEIbHO-0000 IIAIOIIM I MOTYJIb
6.1 [ToBTOpEeHmne u 006001IeHUE COAEPHKAHMS 9 ) bubmmoreka [JOK
Kypca ¢husuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




INOYPOYHOE IVNIAHUPOBAHUE 7 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Tema vboKa K I uudgposbie
n/n yp Bcero OHTpﬁo‘HbH p aK;"quK o0pa3oBaTe/ibHbIE
ble padoThI He padoThl pecypes
®usuka — Hayka o npupoje. SBieHus Ipupoasl 1

2 Du3nYeECKUe SIBICHUS 1
dusnyecKkre BEITMYUHBI U UX H3MEPCHUE 1
VYpok-uccnenosanue "M3mepeHue reMeparypbl

4 IIPY TIOMOIIH KUAKOCTHOIO TEPMOMETpA M JIaTUYNKa 1 1
TeMIepaTypbl"”

5 MeTtopl HaydyHOTr0 no3HaHus. Onucanue 1 bubnmoreka [IOK
(UBUYECKUX SIBJICHUH C TTOMOIIBI0 MOJIEICH https://m.edsoo.ru/ff09f72a
Ypoxk-uccienoanue "[IpoBepka runoTesbl:

6 JNANbHOCTh MOJIETA IIapUKa, MYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM OOJIbIIE, YeM OOJIBIIE BBICOTA
mycka"

7 Crpoenue BeniecTBa. ONBITHI, TOKA3bIBAIOLINE 1 bubnuoreka [IOK
JTIACKPETHOE CTPOCHUE BENIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>xeHune 4acTHIl BEIIEeCTBA 1 Bubmorexa HOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoBanue «ONbITH IO HAOIIOIECHUIO 1 1
TETIOBOTO PACIIUPEHUS Ta30B)

10 ArperaTHble COCTOSIHHS BEILIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSHUI BOIBI.

11 O06006111EH1E IO parmen «IlepBoHAUaILHBIE 1 Bubmorexa HOK

p y p https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUH BEIIECTBAY

12 Mexanuueckoe ABuxeHue. PaBHoMepHoe u 1 bubmmoreka [JOK

HEPAaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6




Bbu6nuoreka [JOK

13 Cropocts. Eaumuipt ckopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer iyt 1 BpeMeHU IBMKEHUA Bubmioreka LIOK
Y P https://m.edsoo.ru/ff0a0ac4
bu6mmoreka [IOK
15 Nuepuusa. Macca — Mepa HUHEPTHOCTH Te htps://m.edsoo.ru/f0a0c10
16 ITnotHOCTE BeriecTBa. Pacuer maccel 1 00beMa Tena Bbu6nuoreka [JOK
IO €r0 TNIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopHas pabdora «OnpeneseHue
IUVIOTHOCTH TBEPAOro Tesiay
18 Pemrenne 3agad mo treMme "InoTHOCTE BelecTna" Bubnorexa [IOK
https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepUCTHKA B3aUMOJICHCTBHS TEN.
Cuia ynpyrocrtu. 3akoH ['yka
JlabopaTopHasi pabora «3yueHune 3aBHCHUMOCTH
20 pactsixenus (nepopManuu) NPyKMHBI OT
NPUJIOKEHHOM CUJIBD)
21 SBnenne Tarorenud. Cuma TSKECTH
2 CBsi3b MEX]1y CHIION TSIKECTH U Maccoil Tena. Bec bubanorexa [HOK
Tena. Pemenue 3agad mo teMme "Cuna tsoxkectn"” https://m.edsoo.ru/ff0al778
3 Cuta TskecTH Ha Apyrux maHetax. Gusndeckue bubmmoreka [JOK
XapaKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 Msuepenue cni. Jlusamonmerp https://m.edsoo.ru/ff0al8cc
Bbubnuoreka [JOK
25 Bec ena. Hesecomocts https://m.edsoo.ru/ff0al778
2% CnoxxeHue AByX CHUJI, HalPaBJIEHHBIX 110 OJHOU bubmmoreka [JOK
npsMoii. PaBHoieicTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme "PaBHonelicTBytomas cui'
28 Cuna Tpenus u e€ BuAbl. TpeHue B IpUpoje u bubnmnorexka [JOK

TCXHUKE

https://m.edsoo.ru/ff0alb9c




JlabopaTopHasi paGora «3yueHune 3aBHCHUMOCTH

Bbubnuoreka [JOK

29 CHJIBI TPEHHS CKOJIbKEHHS OT CHJIBI IaBJICHUSA U
P A - https://m.edsoo.ru/ff0alcc8
XapakKTepa CONPUKACAIIIMNXCH MOBEPXHOCTEN»

30 Pemrenue 3amau Ha onpeneneHue
PaBHOJICHCTBYIONIEH CHUIIBI
Pemenue 3ama4d mo Temam: «Bec Tenay,

31 « aq)nqecxﬂoe n300pakeHue crn, «CHIbD»y bubnnorexa LIOK

P N p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOZIEHMCTBYIOIIAS CUI»
KonTposbHas padora mo remam:
32 «MexaHH4YecKoOe IBHKeHHe», «Macca,
IUIOTHOCTBHY, «Bec Teay, «I'padpuueckoe
u3o0pakeHue cu», «CHiab»

33 Hasnenne. CriocoObl yMEHBIIICHUS U YBEITHUCHUS bubnnorexa [HOK
JTaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a OT bubanorexka [HOK

34 .
00BbéMa, TeMIiepaTyphl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, Bbu6nuoreka [JOK
JKUIKOCTSIMHU U razaMu. 3axkoH Ilackans https://m.edsoo.ru/ff0a25b0

36 JlaBiieHUE B KUJKOCTH U T'a3e, BBI3BAHHOE bubanorexka [JOK
JICCTBHEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agad nmo teme «J/laBineHue B )KUIAKOCTH U bubmuorexa [JOK
raze. 3axon Ilackamsay https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 CooOmiarornuecs cocyanl

Aot ya https://m.edsoo.ru/ff0a2970

39 I'unpaBiudueckuil mpecce Bubmorexa HOK

p p https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopiiHeBOM )KUAKOCTHBINA HACOC
41 ATtMocdepa 3emiu U IPUIHHBI €€ CYIIeCTBOBAHUS Bubmioreka LIOK
P p Y https://m.edsoo.ru/ff0a2b5a
bubmanoreka [JOK
42 Bec Boznyxa. ATmocdepHoe gaBiieHne 1

https://m.edsoo.ru/ff0a2b5a




43 N3mepenue armochepHoro nasieHus. OnpIt bubmmoreka [IOK
Toppuuesnnu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO AABJICHUS OT BBICOTHI bubanorexka HOK
HaJ YPOBHEM MOPA https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBiieHHEe Ha bubanorexka HOK
pa3JIAYHBIX BBICOTaxX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo Teme " AtmocdepHoe gaBrieHue"
47 JlelicTBuE ®KUIKOCTH M T'a3a HA MOTPYKEHHOE B HUX bubanorexka HOK
TeJ0. ApXuMeI0Ba CHJia https://m.edsoo.ru/ff0a3276
JlaGoparopHas pabdora «OnpeneseHue
48 BbITAJIKHBAIOLIEH CHJIbI, 1efiCTBYIOLIEH Ha TeJIo, Bubmiorexa LIOK
HOTPYKEHHOE B KHIKOCTbY https://m.edsoo.ru/ff0a33fc
JlaGopatopHnas pabora o teme «lccrnenoBanue
49 3aBHCHUMOCTH BEca Tejla B BOJIE OT 00BEMA Bubmorexa HOK
N https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTb YaCTH TEJIa»
bu6nuoreka [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTopHas padora ""KoncrpyupoBanue
51 apeoMeTpa WM KOHCTPYHPOBaHUeE JIOAKH U
onpenesieHue eé rpyzonoabeéMHocTu'
Pewmrenne 3amau no remam: «IlmaBanue cynos.
52 BosnyxoruiaBanuey, «/laBnenue TBEpAbIX TEIL, Bubmorexa HOK
JHIKOCTEH 1 T230B https://m.edsoo.ru/ff0a3654
53 KonTtpoabHnas pa6ora no teme «/laBienne
TBEPABIX TeJ, }KUIKOCTell U ra30B)
bu6mmoreka [IOK
54 Mexannueckasi pabota
P https://m.edsoo.ru/ff0a3{82
Bbu6nuoreka [JOK
55 MomnocTts. Equnuiel MomHocTi
m AHHHIL m https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacyér MOIIHOCTH,

pa3BUBaEMOM MpHU MOIBEME MO JIeCTHHIIE"




IIpoctele Mexanu3msl. Peruar. PaBHoBecue cuil Ha

57 1
pbIyare
P o )

| s e | b5 | Bromoras oK

parop p A y ' https://m.edsoo.ru/ff0a478e
PaBHOBeECHSI pblYyara»

59 Pemenue 3agad no teme «Y cloBUSI paBHOBECHUS | Bbu6nuoreka [JOK
pblyara https://m.edsoo.ru/ff0a48a6
Koaddurment mosne3noro neicTBusi MEXaHU3Ma.

60 Jlaboparopnas padota «M3mepenne KI1J] 1 0.5
HaAKJIOHHOM MIOCKOCTH)

bu6mmoreka [IOK
" " 1

61 Pemenue 3amad o reme "Pabdora, momtHocTs, KIT/] hitps-//m.cdsoo.ru/f0adcds

62 Mexannueckas sHeprus. Kunernueckas u | bubmmoreka [JOK
MOTEHUHAIbHAS SHEPT U https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHCHHS MEXaHUYECKON dHEPTUU 1 bubmorexa LIOK

P P https://m.edsoo.ru/ff0a4360
Ypok-3KCriepuMeHT 1o Teme ""IKCIepUMEHTAIbHOE

64 orpejeNieHue N3MEHEHUSI KWHETHYECKON 1 1 1
MMOTEHITNATBLHON SHEPTUH TIPHU CKAThIBAHUU TeJIa 110
HaAKJIOHHOM mIockocTH"

65 KonTposbHas padora nmo treme «Padora u |
MOILIHOCTb. JHEPIrHUs»

66 PezepBHblii ypok. PaboTta ¢ Tekctamu 1o Teme 1 bubnuoreka [IOK
"MexaHnuyeckoe IBHKeHue" https://m.edsoo.ru/ff0a4ee6

67 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o teme | bubmmoreka [JOK
"JlaBneHnue TBEPABIX TEJ, KUIKOCTEN U Ta30B" https://m.edsoo.ru/ff0a4ffe
PezepBHblil ypok. PaboTta ¢ Tekctamu 1o Teme

68 : » 1

PaboTa. MoutHocTs. JHEprHst
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

KoanuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne
w/n Tema ypoka Beero Kontpoabnsie, IlpakTtuuyeckue, 00pasoBaTejbHbIE
padoThbI padoThbI pecypchl
OCHOBHBIE TIOJIOKEHHST MOJICKYJISIPHO-
1 KMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 Bubmorexa [JOK
e~ https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopnenu TBEPOTO, KHUAKOTO U Ta3000pa3HOTO | Bbu6nuoreka [JOK
COCTOSIHHH BEIIeCTBa https://m.edsoo.ru/ff0a540e
OO0BsicHeHHEe CBOMCTB TBEPOTO, JKUIKOTO 1
4 ra3000pa3HOro COCTOSTHUH BEIIECTBAa HA OCHOBE 1
MOJI0KEHUN MOJIEKYJIIPHO-KMHETUYECKON
TEOpUHU
5 Kpucrannuueckue u amopdHbie Tena 1 Bubmorexa [JOK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWJUISIPHOCTb. | bubmmoreka [JOK
IloBEpXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
bubnuorek K
7 TermoBoe paciupeHue U coxaTue 1 Gmzotexa O
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TEMIEpaTyphl CO 1
CKOPOCTBHIO TEIJIOBOTO JIBH)KCHHSI YaCTHII
9 Buyrpennss sueprusi. CnocoObl U3MEHEHUs | bubmmoreka [JOK
BHYTPECHHEHN SHEPrUuu https://m.edsoo.ru/ff0a5c60
bubnuorek K
10 Buzsl Termtonepepaun 1 Gmzotexa O
https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[IpakTuueckoe
N bubnuorek K
11 UCIIOIB30BaHUE TEMIOBBLIX CBOMCTB BEMIECTB U 1 1 http65' ) /;)1 ee d::)gg IE0a65¢0
MaTepuasoB B LEJIX dHeprocOepexeHus" T ]
12 KoauuecTBo TemnoTsl. Y AeabHAS TEMIOEMKOCTD 1 Bbu6nuoreka [JOK




https://m.edsoo.ru/ff0a6976

VYpaBHeHue TermioBoro 6ananca. TemioooMeH u

bu6mmoreka [IOK

13
TETIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JladopaTopHas padora ""UccienoBanue
14 HBJIe:I)I/Iﬂ TIZ:IIJIO(I))ﬁMeHa npu CMSIIIP[BZIHP[P[ bubmioreka LJOK
. ., P " https://m.edsoo.ru/ff0a6a98
X0JIOHOM U ropsiueii BOabl
Pacuer kKoamMuecTBa TEMIOTHI, HEOOXOIUMOIO
15 JUUISl HATPEBAHMS TEJa U BBIJIECISAEMOT0 UM MPHU
OXJIAKICHUN
16 JlabopaTopnas paGora "Onpenesienue bubnuoreka [IOK
YAeJbHOM TenJ0eMKOCTH BenlecTna' https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIuIuBa. Y IeabHas TEIUIOTa CrOpaHus Bubmioreka LIOK
P ' p https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue U OTBEPIEBAHNE KPUCTAIUNIMYECKUX bubmmoreka [JOK
Tell. Y aenbHas TeIUIOTa IUIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopatopHas pabota "OnpezneneHue bubnunoreka [IOK
YACIbHON TEIJIOTHI TUIaBJIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
20 ITapooOpa3oBanune u koHaeHcanus. Mcnapenue
Pooop a 1t P https://m.edsoo.ru/ff0a740c
Kunenue. Y genpHast Temiora mapoodpa3oBaHus
21 u KOHI[eHcaIfI/II/I 3aBUCUMOCTH TSMHepaT BI Bubmioreka LIOK
' patyp https://m.edsoo.ru/ff0a786¢
KHUIICHUSI OT aTMOC(EPHOTO JaBICHUS
BuaasxknocTh Bo3ayxa. JlaboparopHas padora
22 "OnpenejieHue I(I)ZHOCIzITemI:H01711:3.3mlcll)iocnzl Brbmaorexa [IOK
P H" https://m.edsoo.ru/ff0a7628
BO3yXa
23 Pemenue 3amau Ha onpeeneHUe BIAKHOCTH
BO3/lyXa
[TpuHUIMTIBI PaOOTHI TETIOBBIX ABUTATENCH.
24 [TapoBas TypOuHa. J[BUTaTeb BHYTPEHHETO
CropaHus
25 KIIJI rennoBoro asurarens. TemnaoBeie bu6mmoreka [IOK




JIBUTATENH U 3aIIUTa OKpYyKarouel cpeibl

https://m.edsoo.ru/ff0a7c7¢c

3aKOH COXpaHEHMsI U IIPEBPALCHHS] SHEPTUHU B

26
TEIUIOBBIX IMpolieccax
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe

27 "TGII['IJIOBBIG SIB.HGHI/ISII) I/I3MeH£me arperaTHbIX Bubmioreka LIOK

. o p https://m.edsoo.ru/ff0a832
COCTOSTHUH BeIlecTBa
KonTtpoabsHnas padora no treme "Tennossbie
28 S[B.]Ielfl/lﬂ I/I3MepHeHne arperaTHbIX bubmorexa [TOK
"L " p https://m.edsoo.ru/ff0a86ae
COCTOSIHUI BellecTBa

29 DnekTpusanusd Tei. [[Ba poaa 3IeKTpuYecKux
3apsi/ioB

30 Ypok-uccrnenoBanue "IneKTpusanus Tel
WHIYKIIMEN U PU COTPUKOCHOBEHHUM "

31 BzaumopeiicTBue 3apssKeHHBIX TeNl. 3aKOH Bbubnuoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpuueckoe nose. HanpsskeHHOCTh

32 JJIEKT pnqecxoro moxg. IT I/II:)HI_II/IH Bubmioreka LIOK

P P . https://m.edsoo.ru/ff0a8a0a
CYTNEPHO3UINH IJEKTPUUECKUX MOJIeH
33 Hocurenu snexTpuueckux 3apsiioB.
OnemeHTapHbIN 3apsag. CTpoeHne aToma

34 [IpoBOAHMKY U INUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXPAaHEHUs BJIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3a1a4 Ha npUMEHEHUE CBOMCTB bubmmoreka [JOK
JJIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHUS €T0

36 c eC"Pi“BOBaHI/ISI I/IC”}(})]‘IHI/IKI/I 3IEKTPUYECKOTO bubmorexa LIOK

ym ' p https://m.edsoo.ru/ff0a95a4
TOKA
37 JleficTBHS 2NIEKTPUYECKOIO TOKA bubmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
33 VYpok-uccnenosanue "Jlelicteue

OJICKTPHUYCCKOI'0 IIOJI Ha TPOBOJHUKHU U




JUDJIEKTPUKH"

DIIEKTPUUYECKUI TOK B METaJJIaX, JKUJIKOCTAX U

bu6mmoreka [IOK

39
razax https://m.edsoo.ru/ff0a9838

40 DJneKTpuyecKas 1ernb U €€ COCTaBHbIEC YacTH

41 Cuna Toka. JlabopaTtopHas pa6ora 05 bubmmoreka [JOK
"U3MepeHne U peryJiupoBaHue CHIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
JyleKkTpUYecKoe HanpsikeHue. BoabT™merp.

42 JIabo lz:To Hasi aﬁoIT)a "Usmepenue u b 0.5 bubmorexa [TOK

paTophast p ,? ' https://m.edsoo.ru/ff0a9¢14

peryJupoBaHue HANpsKeHHUs

43 CornpoTuBieHNE NPOBOJHUKA. Y IEITBHOE bubmmoreka [JOK
COIPOTUBIICHUE BENECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh

44 3JIEKTPUUYECKOTO COMPOTUBIICHUS IPOBOIHUKA 1 bubmmoreka [JOK
OT €r0 JUIUHBI, TUIOMIAJN TTOTIEPEYHOTO CEUEHUS https://m.edsoo.ru/ff0aa738
U Marepuana”
3aBUCHUMOCTD CUJIbI TOKA OT HANPSHKEHHUS. bubnnorexka [HOK

45
3akon Oma Jyisl y4acTKa enu https://m.edsoo.ru/ff0aa44a
JlaGopaTtopHas pabota "HcciaenoBanue

46 3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3 1 bubanorexa [JOK
PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pesucrope”

47 [TocnenoBarenbHOE U apalIeIbHOE
COEJIMHEHUS IPOBOIHHUKOB
Jlaboparopnas padora "IIpoBepka npaBuJia

48 CJIOJKeHM S HATIPSKEHU NP 1 bubanorexa [HOK
MOCJIeI0OBATEJIbHOM COCITUHCHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB"
Jlaboparopnas padora "IIpoBepka npaBujia

49 Jast cﬂnbll")rOKalr)l u na aJIIJ)IeJILI:mM b 1 bubmorexa LIOK
A P P " https://m.edsoo.ru/ff0aadle
COeIMHEHUN Pe3UCTOPOB

50 Pemenue 3aga4 Ha npuMeHeHue 3akoHa Oma bu6mmoreka [IOK




AJId pa3]IMdYHOro COCAMHCHUS ITPOBOJHUKOB

https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOIITHOCTH AMEKTPUYECKOTO TOKA. bubanorexa HOK
3akoH /[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
5> JlabopaTopnas paGora "Onpenesienue 1 bubnuoreka [IOK
padoThbl 1 MOIIHOCTH YJIEKTPUYECKOro TOKa'" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYECKUE IIETTH U IOTPEONTENH
53 JJIEKT pnqecxoﬁ SHEPIruu B GIE)JT Kopotkoe bubmorexa LIOK
P p y- Rop https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroToBKa K KOHTPOJILHOM paboTe MO TeMe
54 "DnexTpuueckue 3apsaasl. 3apsHLKEHHBIE Tena U bubnuoreka [IOK
X B3auMoaeucTBUs. I10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
3JIEKTPUUYECKUN TOK"
KonTpoasHasi padora no reme
55 "JueKkTpuYecKHe 3apsabl. 3apsiKeHHbIE bubnumoreka [IOK
TeJ1a U uX B3auMopaeiicteus. [locTossHHLIN https://m.edsoo.ru/ff0abeal
JIEKTPUYeCcKHil TOK"
56 ITocTossHABIE MAarHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "M3yuenue noneu | bubmmoreka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruauTHoe nosie. MarHuTHOE 11oJ1e 3eMIIH 1 bubmuorexa [JOK
€ro 3HauYCHHE ISl )KM3HHU Ha 3emiie https://m.edsoo.ru/ff0acOba
OnrwIT Opcrena. MarautHoe noJjie
59 3JIEKT Hﬂecxoro ToKa MaruuTHoe mnojue bubmnorexa [TOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
IIpuMeHeHMe DJIeKTPOMATrHUTOB B TEXHHUKE.
60 .JIzl:ﬁo aropHas aﬁ(I))Ta "U3yyeHune necTBUA 0.5 Brbmaorexa [IOK
paTophas p M " ’ https://m.edsoo.ru/ff0ac74a
MAarHMTHOTO MOJIS HA MPOBOJIHUK C TOKOM
DJIeKTPOABUTATE/ b NMOCTOSIHHOTO TOKA.
Hcnosib30BaHue 3J1eKTPOABUTaTE e B
rp bu6mmoreka [IOK
61 TeXHHYECKHX YCTPOHCTBAaX U HA TPAHCHOPTe.

JlabopaTopnasi paGora "KoncrpynpoBanue
U U3y4eHue padoThl dJeKTpoaBurares'

https://m.edsoo.ru/ff0ac86¢




Oneitel @apanes. 3aKOH 3IEKTPOMArHUTHOM

62 uHaykiuu. [Ipasuio Jlenna !
Onektporereparop. CrocoObl MOTydeHUs
63 IEKTPUYECKON dHEPIUu. DIEKTPOCTAHLIUN Ha 1
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTUU
64 [ToaroroBka Kk KOHTPOIBHOU PabOTE MO TEME 1
"DeKTpUYECKHNE U MAarHUTHBIE SIBJICHUS"
65 KonTtpoabnas pabora no reme 1 bubmmoreka [IOK
"JIeKTpUYEeCKHEe U MATHUTHbBIE siBJIeHus" https://m.edsoo.ru/ff0acb14
66 PesepBHslit ypok. Pabota ¢ TekcTamu 1o teme | bubmmoreka [JOK
"TeruioBbie ABICHUA" https://m.edsoo.ru/ff0accSe
67 PesepBHblil ypok. Pabota ¢ TekcTamu 1o teme | bubmmoreka [JOK
"TTocTOSIHHBIN NEKTPUUYECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PeseprubrIit ypok. PaboTta ¢ TekcTamu 1o Teme |
"MaruuTHbIC SBJICHUS"
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KVIACC

KoJanuecTBo 4acoB JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka
/o yp Beero KOﬁHTpOJIbeIe I'IpﬁaKaneCKne 06pazOBATETbHBIE
padoTsI padoThI pecypesi
1 Mexanunyeckoe JBH>XeHUue. MarepruaiibHasi TOUKa 1
) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmnorexa [JOK
MEXaHNYECKOI'0 JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPAMOIUHENHOE NBUKEHUE 1 Bubmorexa HOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSMOIUHENHOE IBUKCHUE. 1
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHETHOE PAaBHOYCKOPEHHOE IBUKECHHUE. | bubmmoreka [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MPSMOJIMHENHOTO PaBHOYCKOPEHHOTO |
nBrokeHus. ['paduk ckopocTu
JlabopaTtopHas pa6ora "OnpenejieHne
7 CKO pel-llflill) Ten;) npu anﬂopcfclo €HHOM 1 1 bubmorexa [TOK
yewop Pi paBHOYCiop " https://m.edsoo.ru/ff0adb18
JABHKEHUHU M0 HAKJIOHHOM MJI0CKOCTH
8 CBoOoanoe majgenue tea. OneITh [amuies 1
PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH. Ilepro
9 51 ‘-IaCTOTE 00 gII.IGHI/IH HHHep”IHI;};’IX;I JI0Bas . 1 Bubmorexa HOK
p ’ yr https://m.edsoo.ru/ff0ael176
CKOPOCTH
10 [lenTpocTpeMUTENBLHOE YCKOPEHHUE 1
. Bbubnmuoreka [JOK
11 Ilepseiii 3axon HeroToHa. BekTop cuitbl 1
p p https://m.edsoo.ru/ff0ae612
Bropoii 3akoH Herorona. PaBHozelicTByromas bubnumoreka [IOK
12 1
cHIa https://m.edsoo.ru/ff0ac72a
13 Tpernii 3akoH Hetorona. Cynepno3unust cui 1 bubmiorexa LJOK

https://m.edsoo.ru/ff0ae982




Pemenue 3aa4 Ha MPUMCHCHUC 3aKOHOB

bu6mmoreka [IOK

14 Hprorona https://m.edsoo.ru/ff0aeb6e
bu6mmoreka [IOK
15 Cua ynpyrocru. 3axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cumna ynpyroctu»
JlabopaTopHas padora «Onpenenenune bubmmoreka [JOK
17
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cra Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cuiia TpeHus» Bubmioreka LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTopHas padora "OnpenesieHue bubmmoreka [JOK
K03(ppuumeHTa TPeHUs CKOJIbKeHUus" https://m.edsoo.ru/ff0af8be
1 Pemenne 3amau mo teme "3akonsl Herotona. Cuita Bbubnuoreka [JOK
ynpyroct. Cuia Tpenus” https://m.edsoo.ru/ff0afb8e
2 Cuiia TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUSI. bubanorexa [HOK
YckopeHnre cBOOOTHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "[IBMKeHHE TET BOKPYT
23 rpaBuTarmoHHoro neHTpa (ConHedHas cucrema).
lanaktuku"
24 Pemenne 3amau mo teme "Cuna TSHKECTH M 3aKOH Bbubnuoreka [JOK
BCEMHPHOIO TATOTeHUs" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHuueckast CKOpocTb. HeBecomocTs 1 bubnumoreka [IOK
IEpErpy3Ku https://m.edsoo.ru/ff0af33c
ss | Do mpmaek o Mconome Busmorea 101
PALOE TEJIO. P https://m.edsoo.ru/ff0afe36
3aKpETUIEHHONW OChIO BpAIllCHUS
27 MowmenT cunsl. LlenTp TsxecTu
78 Pemenue 3agau no reme "MomeHT cuiibl. L{eHTp bubmuorexa [JOK
TsDKeCTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroToBKa K KOHTPOJILHOM paboTe MO TeEME bubmuorexa [JOK




"MexaHndeckoe ABIKeEHME. B3aumMoaeiicTBue

TCJI

https://m.edsoo.ru/ff0b0408

30 KourpoJsbHas pa6ora no teme '""MexaHuveckoe bubmmoreka [JOK
IBICKeHHe. BzanmopeiicTeue Tea" https://m.edsoo.ru/ff0b06ec
14 c rena. U cc . 3aKo
31 COI\)/I(H?I;I;HI:HHHMH 1\;II?CIZLYHI/UH)IOe I/IKHEI;I TIpyroe bubmorexa [TOK
P . Y - Y Tpyr ynpyr https://m.edsoo.ru/ff0b07fa
B3aNMO/ICIICTBUE
3 Pewrenne 3amad no reme "3akoH coOXpaHEHUs bubmmoreka [JOK
uMmiyibca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTUBHOE TBUKECHUE B
IIPUPOJIE U TEXHUKE"
Bbu6nuoreka [JOK
34 Mexanunyeckas paboTa U MOIITHOCTh hittps-//m.edsoo.ruw/f0b0as4
35 PaboTa critbl TSKECTH, CHIIBI YIIPYTOCTH M CHITBI bubanorexa [HOK
TpeHUs https://m.edsoo.ru/ff0b0db8
JlabopaTopHas padora «Onpenenenne padoThl
36 CIWJIbI TPEHHUS TPU PABHOMEPHOM JIBHKEHUH
TeJia M0 FOPU30HTAIBHOI MOBEPXHOCTI))
37 CBs13b 2HEpruu U padoThl. [loTeHManpHasM
SHEPTHUs
33 Kunernueckas sneprus. Teopema o bubanorexa [HOK
KUHETHUYECKON SHEPTUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUS YHEPTUHN B MEXAHHUKE
Jladoparopnasi padora «3yuyeHue 3aKoHa bubmmoreka [JOK
40
COXPaHEeHHs IHEPrumu» https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHoe NBUKEHUE U €T0 XapaKTEPUCTUKU bubmorexa LIOK
8 P p https://m.edsoo.ru/ff0b1858
42 3aryxarommue KonebaHus. BelHyKIeHHBIC bubnnorexka [HOK
Kosebanus. Pezonanc https://m.edsoo.ru/ff0b20£0
43 MaremaTuueckuii U Ipy>KMHHbBIN MasiTHUKU
44 VYpok-uccienoBanue «3aBUCUMOCTb MEPUOIA bu6mmoreka [IOK




KOJICOAHUH OT JKECTKOCTH MPYXKHHBI U MacChI
rpy3a»

https://m.edsoo.ru/ff0b197a

[IpeBpateHne sHeprun Npyu MEXaHUUECKUX

45
KoJe0aHUsIX
Jlaboparopnasi padora «Onpenenenne
46 qaCToprI If ne Ifona KOJIeﬁagﬂﬁ NPYKUHHOTO bubmorexa [TOK
P py https://m.edsoo.ru/ff0blaec
MasITHHUKA)
JlaboparopHas padora «IIpoBepka
47 He3aBl:/ICI/II\I/l)0CTI/IpIIe noaa Kl:meﬁlz)mnifl rpys3a Bubmioreka LIOK
P py3a, https://m.edsoo.ru/ff0b197a
MO/IBEIIIEHHOT0 K HUTH, OT MAaCChI TPy3a»
48 Mexanndeckue BoTHbI. CBOHCTBA MEXAHUYECKUX bubmuorexa [JOK
BOJIH. [Ipof0IBbHEIE U ONIEpEYHBIE BOIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepeHnus "MexaHn4ecKue BOJTHBI B
TBEPAOM Tese. CeicMUYEeCKUe BOJTHBI"
50 3ByK. PacripocTpaneHnue u oTpakeHHe 3ByKa
51 Ypoxk-uccnenoanue "HabmoneHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"
57 ['poMKOCTB 3ByKa M BbICOTA TOHA. AKYCTHYECKUI
pe30HaHC
53 VYpok-koHpepennus "YnpTpa3Byk U HHGPa3ByK B bubmmoreka [JOK
MPUPO/JIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
IToaroroBka K KOHTPOJILHOM padOTE 10 TEME
54 "3aKOHBI COX aHeHI/II)SI MexalfnquKHe Kose0aHus bubmorexa LIOK
" p ’ https://m.edsoo.ru/ff0b25f0
1 BOJIHBI
KonTposbHas padora nmo teme '"3aKoHbBI
55 coxpaHeHusi. MexaHuveckue KoJjeO0aHus U
BOJIHbI"
DNEKTPOMarHuTHOE MoJie. DIEKTPOMarHUTHbIE bubnuoreka [JOK
56
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
58 Ypok-koHpepenmus "[kana 3MeKTpOMarHUTHBIX bubmmoreka [JOK




BOJIH. I/ICHOHB3OBaHI/I€ BHGKTpOMaI‘HI/ITHBIX BOJIH
JUIA COTOBOM CcBsI3U"

https://m.edsoo.ru/ff0b2fe6

Ypoxk-uccienoanue "M3yuyeHne CBOMCTB

59 DIIEKTPOMATHUTHBIX BOJH C IIOMOIIBIO Bubmorexa HOK
P " https://m.edsoo.ru/ff0b2c6¢
MOOWIBHOTO TenedoHa
60 Pemrenue 3a1au Ha onpeeneHue 4acTOTh U
JUTHHBI AJICKTPOMArHUTHON BOJTHBI
61 DnekTpoMarauTHas npupoja ceera. CKOpocThb bubmmoreka [JOK
cBeTa. BomHOBEIE CBOIICTBA CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku ceeta. [Ipssmonuneiinoe
62 acIIpoCTpaHEHHE CBETa 3atMmenus CoJHIa 1 Bubmorexa HOK
pactipoctp ’ https://m.edsoo.ru/ff0b3658
JlyHb1
63 3aKkoH oTpakeHus cBeTa. 3epkana. Pemenue 3agau bubanorexa [HOK
Ha TPUMEHCHUE 3aKOHA OTPAXKEHUS CBETA https://m.edsoo.ru/ff0b38c4
64 IIpenomiienue cBera. 3aKOH IIPEIOMIICHUS CBETA Bubmnorexa HOK
p : p https://m.edsoo.ru/ff0b3aea
[ToHOE BHYTPEHHEE OTPAKEHNE CBETA.
65 I/ICHOHB3OBZ;F{II)4€ nonHorpo BHYTPEHHETO Bubmorexa HOK
YIP https://m.edsoo.ru/ff0b3c5c
OTPaKEHHUS B ONITUYECKUX CBETOBOAX
JlabopaTopnasi padora "HUcciaenosanmne
66 3aBHCHMOCTH YIJIa NMPeJIOMJIEHUS CBETOBOI0
JIy4ya OT yIJia IaJeHus Ha TpaHuue ""Bo3ayX-
cTrexkjo"
Ypoxk-koHpepennus "Vcrnonb30BaHNE MTOTHOTO
67 BHYTPEHHETO OTPAXKEHUS: CBETOBO/IbI,
ONTHKOBOJIOKOHHAS CBA3L"
bu6mmoreka [IOK
68 JInasel. Onrudeckas cuiia IUH3EI
https://m.edsoo.ru/ff0b3{2¢
69 [Toctpoenune n300pakeHNl B TUH3AX Bubmorexa HOK
p p https://m.edsoo.ru/ff0b444a
70 JlabopaTopnas paGora "Onpenesienue bubnumoreka [IOK

(oKyCHOr0 paccTosTHUSI M ONTHYECKON CHJIbI

https://m.edsoo.ru/ff0b4206




coOuparuieii JUH3b1'"

71 Ypok-koHpepenmus "OnTuaeckue THH30BbIC bubanorexa [HOK
puOops!" https://m.edsoo.ru/ff0c0a7e
72 ['na3 xak onruueckas cucrema. 3peHue bubmorexa LIOK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-konpepenmus "JledexTsl 3penus. Kak
COXpPAaHUTH 3peHue"
Pasnoxxenue 6enoro csera B criekTp. OMNbITHI
74 Hrrotona. CnoxeHue crekr aJIBHBII)X BETOB buGmnorexa LIOK
) p H ’ https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceeta
JlabopaTopHasi pa6ora "OnbIThI 1O
75 Pa3iokeHnI0 0€JI0r0 CBeTa B CIEKTP U bubmmoreka [JOK
BOCIPUATHIO IBETA NPEeAMETOB IPH X https://m.edsoo.ru/ff0cOe2a
Ha0JII0JIeHUH Yepe3 HBeTOBbIe PUIbTPHI"
76 VYpok-nipakTukym "BoHOBBIE CBOMCTBA CBETA!
nucriepcust, uaTepdepeHIms u gudpaxuus’"
77 OmnsiTel Pesepdopaa u miianerapHas Moseib bubmmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcnyckanue U MOrJIonieHue CBETa aTOMOM. bubmmoreka [JOK
KBanTsl. JInHeNH4aTbie CIEKTPHI https://m.edsoo.ru/ff0c144c
R0 Ypoxk-tipaktukym "HabmroieHne CieKTpoB bubanorexka [HOK
ncnyckanus'" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTH U €€ BUABI bubnnorexa LIOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnast Mmojenb bubmorexa [TOK
p Jpa. Hyidt s https://m.edsoo.ru/ff0c18ac
83 PanunoaktuBHbIe npeBpamieHus. M30Tomnsl bubmorexa [TOK
8 peBpatll ' https://m.edsoo.ru/ff0clal4
34 Pemenue 3agau nmo teme: "PagnoakTUBHbBIC bubmuorexa [JOK

npeBpaiieHus"”

https://m.edsoo.ru/ff0c1b4a
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Ilepuon nonypacnana

36 Ypok-koHpepeHnus "PagnoakTHBHBIC U3TyICHUS bubmmoreka [JOK
B MPUPOJIE, METUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
R7 AnepHble peakny. 3aKOHbI COXPAHEHUS bubmmoreka [JOK
3apsI0BOTO U MacCCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
OHeprus CBA3M aTOMHBIX siaep. CBsA3b MacChl U bubmmoreka [JOK
88
SHEPTUU https://m.edsoo.ru/ff0c1d7a
&9 Pemenue 3agau no reme "Snepueie peakiun"
Peakuuu cunrtesa u nenenus saep. MIcTounuku bu6mmoreka [IOK
90 N
sHepruu CoJHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-koH(pepenuus "SnepHas sHepreTUKa.
91 JlelicTBUA paliOaKTUBHBIX U3TyYECHHI HA KUBbBIC
opraHu3msl"
[ToaroroBka K KOHTPOJILHOM pabOTeE MO TEMe
92 "9JIHGKT OMaFHI/ITHOE rnoJje SIJ)IeKT OMarHuTHBIC bubmorexa LIOK
P s p https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIE SIBJICHUS
KonTpoabHasi padora no reme
93 "JJIeKTPOMATHUTHOE M0JIe. DIEKTPOMarHUTHbIE
BOJIHBI. KBaHTOBBIE SIBJICHUS"
94 [ToBTOpenue, 0606menHue. Jlaboparopasie paboThI bubanorexa [HOK
1o Kypcy "Bzaumonericrsue Ten" https://m.edsoo.ru/ff0c245a
IToBTOopenue, 06001IeHNE. Pelene pacueTHRIX U
95 KaquTIJ)aeHHHx 38.,2[:‘11 10 TEME "Tel'IJ'I(I))BBIe Bubmorexa HOK
" https://m.edsoo.ru/ff0c2572
MPOIIECCHI
IToBTOpenue, 06061eHNEe. Pemenne pacYeTHBIX U
96 Ka‘IeCTI])SeHHBIX SaH;J‘II o teme "KII1J] I")rennmsmx Bubmorexa HOK
< https://m.edsoo.ru/ff0c2a22
JBUTATENEeH
IToBTOpenue, 06061IeHNEe. Pemenne pacYeTHBIX U
97 Ka‘IeCTI])SeHHBIX SaH;J‘II 10 TEME "KHI[p Bubnorexa [IOK
" https://m.edsoo.ru/ff0c2b30
AJIEKTPOYCTAaHOBOK
98 [ToBTOpenue, o600mIeHne. JlabopaTopHbie pabOTHI bubmuorexa [JOK




1o Kypcy "CBeroBble siBIeHUs" https://m.edsoo.ru/ff0c2¢52
99 HOBT(:peHI/Ie, o0o0mienue. Pabora ¢ TeKHCTaMH o 1 bubnuoreka [IOK

Teme "3aKOHbI COXPAHEHUSI B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o0menue. Pabora ¢ TekcTamu 1o 1 bubmmoreka [IOK

teme "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no | bubmmoreka [JOK

teme "CBeToBbIC ABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o600menue. Pabora ¢ TekcTamu 1o 1

teme "KBaHTOBas U siiepHas ¢puzuka
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YYEBHO-METOAUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYHEHUKA
» Gusuka, 7 knacc/ [epeimkua A.B., OG11eCcTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «31aTeNbCTBO «DK3aMEH»

» dusuka, 8 knacc/ [eppimkuna A.B., OGIIeCTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «/[PODAY»; AxnimonepHoe o61mecTBo «3maTeascTBo
«IIpocsemenue»

» ®usuka, 9 knacc/ [lepeimkud A.B., ['ytauk E.M., O611ecTBO ¢ OrpaHMuYeHHOM

OTBETCTBEHHOCTHIO «JI[PODAY»; AkinonepHoe odiectBo «M3aaTenbcTBO

«IIpocsemieHue»

METOAUYECKUE MATEPUAJIBI 1JI51 YYUTEJISA

7 KIIACC

1.Paboyast mporpamma.

2. IIporpamMmbl OCHOBHOTO 00111eT0 00pa3zoBanus. @usnka. 7 — 9 Kinaccel
(aBTopsi:A.B.Ilepeiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cooTBeTCTBUU C BEIOPAaHHBIM yUYEOHHKOM:

4. Ilepoiikun A.B. ®uzuka. 7 kinace. Y4eOHUK 7151 00111e00pa3oBaTeIbHbIX
yapexaeHuit . M.:/Ipoda. 2011

5. Jlykammk B.W. CoopHUK BONpOCoB U 3aja4 1o ¢usuke. 7-9 xi1. — M.:



[Tpocsemenne, 2010. —192c.

8 KIIACC

1. Pabouas nporpamma. dusuka. 7 — 9kacchl: yueOHO-METOANYECKOTO TTOCOOUS
/coct. TuxonoBaE.H. — 2-e u3z.,crepeorun. —M.: [poda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 00pa3oBanus. Pusuka. 7 — 9 Kiaccel
(aBTopsi:A.B.ITepbiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 xknace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHH C

BbIOpaHHBIM yUCOHUKOM:

4. lepoimkun A.B. ®usnka. 7 knacc. Y4ueOHUK it 0011eo0pa3zoBaTeIbHBIX
yapexaeHuit . M.:/Ipoda. 2011

5. Jlykamuk B.W. Co0opHHK BOIIPOCOB U 3aja4 1o ¢usuke. 7-9 ki. — M.:
[Ipoceenienue, 2010. —192c¢.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITEIIbHBIE U KOHTPOJIbHBIE
pabotsl. —5-¢ u3manmne,- M.UJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. JlabopaTopusie pabotsl. KoHTpOoNbHBIE
3amanus. —Caparos:Jluieii, 2014.

8. «KoHTposbHO-U3MepuTeNbHbIe MaTepuaibl. dusnka. 7 kinacc/Coct. H.W.
3opuH. — 2-¢ u3z.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedbHo-meroaudeckoe mocooue/ A.E. Mapos.-

M.: Ipoda, 2011.- 123c.:



10.A.B. [Tepwimkun ®uzuka-8xi 2017 M. Ipoda

11.H.B. ®unonorudy Metoanueckoe nocodue 2015 M. poda

12.A.E. Mapon, E.A. Mapon CaMocTOATENIbHBIE U KOHTPOJIbHBIE PA0OTHI-8
kiacc 2017 M. Hpoda

13.B.B. lllaxmaToBa ,O.P. llledpep JAnarnoctuaeckue padoTsl -8 kitacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. [1o3oiickuit Coopark Bonpocos u 3agau

2015 M. Jlpoda

9 KJIACC

1. Pabouas mporpamma. @usnka. 7 — 9ximaccel: yueOHO-METOIUIECKOTO TTOCOOUS
/coct.TuxonoBaE.H. — 2-e uza.,crepeorumn. —M.: JIpoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. Puznka. 7 — 9 Kiaccel
(aBTopsi:A.B.Ileprimkun, H.B. ®unonoruy, E.M. ['yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinacce/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cooTBeTCTBUU C BEIOPAaHHBIM yUYEOHHUKOM:

4. lepoimkun A.B. ®usnka. 7 knacc. YueOHuUK it 0011eo0pa3zoBaTeIbHBIX
yapexaeHuit . M.:/Ipoda. 2011

5. Jlykamuk B.W. CO0opHHK BONIPOCOB U 3aja4 1o ¢puszuke. 7-9 ki. — M.:
[Ipoceenienue, 2010. —192c¢.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIbHBIE U KOHTPOJIbHBIE

pabotsl. —5-¢ u3manme,- M.UJIEKCA, 2013.



7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie pabotsl. KoHTposbHBIE
3aganus. —Caparos:Jlunei, 2014.

8. «KoHTposbHO-U3MepuTeNbHbIe MaTepuaibl. dusnka. 7 kinacc/Coct. H.W.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeOHo-meToaudeckoe nocooue/ A.E. Mapos.-

M.: Ipoda, 2011.- 123c.:

KoHTpoJibHBIE U caMOCTOsATEIbHBIE PA0OTHI MO (PU3MKe. 9 Kacc: K yueOHUKY
A.B. Ilepbimikuna, E.M. I'ytauk «®usuka 9 kiace» / O.W. I'pomuesa. — M.:
M3 narenncTBO «OK3amen», 2014.

Tector o ¢usuke. 9 knace: k yueOuuky A.B. Ileppimkuna, E.M. I'yTark
«Du3uka

9 knace» / O.M. I'pomueBa. — M.: U3znarenscTBo «OK3ameny, 2010.

dusuka. 9 kinacc. TemaTuueckue TECTOBBIE 3a0aHus U1 moarorosku Kk ' A. /
aBT.- cocT.: M.B. bolinenko, O.H. Mupomkuna. — fpocnasis: OO0 «Axkanemus
pasButHs», 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChHI CETU
HNHTEPHET

7 KIIACC

. bubnunoreka — Bcé o npeamery «duszukay. — Pexxum gocrymna:
http://www.proshkolu.ru

2. BuneoornbiTsl Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru



3. Enunas komiekuust nudpoBbix 00pa3oBaTeIbHBIX pecypcoB. — Pexxum

noctymna: http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokam (PU3UKH [0 TeMaM; TECTHI IO TEMaM;
HarJsAHbIe TocoOus K ypokam. — Pexxum focrtyma: http://class-fizika.narod.ru

5. udpossie oOpazoBaTenbHbIE pecypchl. — Pexxum gocrtyrma:
http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKH 110 ¢usuke. — Pexxum nocryna: http://www.fizika.ru
8 KIIACC

1. bubnnoreka — Bc€ o npeamery «Puzuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoomnbiTsl Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru

3. Enunas komiekuus nudpoBbix 00pa3oBaTeIbHBIX pecypcoB. — Pexxum

nocrtyna: http://school- collection.edu.ru

4. lutepecHble MaTepUalibl K ypoKaM (PU3UKH 110 TEMaM; TECThI 110 TEMaM;

HarJIsAHbIC TOCOOUS K ypokaM. — PesxxuMm noctymna: http://class-fizika.narod.ru

5. [ludpossie 0OpazoBaTenbHBIC peCypChl. — Pexum goctyna:

http://www.openclass.ru



6. DnexTpoHHbIe yueOHUKHU 1o (pusmke. — Pexxum nocryna: http://www.fizika.ru

9 KIIACC

1. BuneoonsiThl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

2. Equnast koyuekius nudpoBbIX 00pa3oBaTeIbHBIX PeCypcoB. — Pexum

noctymna: http://school- collection.edu.ru

3. MnTepecHble MaTepHalibl K ypokaM (PU3UKHU IO TEMaM; TECTHI 110 TeMaw;

HarJsAHbIe TocoOus K ypokam. — Pexxum gocrtymna: http://class-fizika.narod.ru

4. lludpossie 0OpazoBarenbHbIE pecypchl. — Pexxum noctymna:

http://www.openclass.ru

5. DnexkTpoHHbIe yueOHUKH 110 dusuke. — Pexxum nocryna: http://www.fizika.ru

6./Iucrannmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpwITHII KI1acc.



CeteBoe oOpaszoBatenbHOE cooOIecTBO. http://www.openclass.ru/node/109715

7. Enunas xosutekmus udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi LIEHTP UH(OOPMAIMOHHO-00PA30BATEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. UnaTepHeT ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs0ps» maTepuansl o gusuke. http://archive.1september.ru/fiz

11. Aaumanuu puszndeckux o0bekToB. http://physics.nad.ru/

12. XKusas pusuka: oOydaromias mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/






		2023-11-23T15:02:48+0300
	Светлана Солнцева
	Я являюсь автором этого документа




