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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 10 (U3MKE Ha YpPOBHE OCHOBHOIO OO0IIEro 00Opa3oBaHUSA
COCTaBJICHA HAa OCHOBE MOJOXEHHH M TpeOOBAaHUU K pe3ylbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW HPOrpaMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroMm (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuun npenopaBanus yaeoHoro npeamera «Dusmkay.

Copepxanue mnporpamMmbl MO (U3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYalOIIMXCS W OPraHU3alUi0 H3Yy4eHUs
Gu3MKM Ha JEeATEeNbHOCTHOM OCHOBe. B mporpamme mo (usMke y4uTHIBAIOTCSA
BO3MOXXHOCTH y4eOHOro mpeamera B peanmsanuu TpeboBannit ®I'OC OO0 «
IUTAHUPYEMBIM JINYHOCTHBIM M METANPeIMETHBIM pe3yibTaTaM 0Oy4eHHs, a TAKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYUYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 001I1ero 00pa3oBaHwMsl.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeeieHne yueOHoro marepurana
1o rojam o0ydeHwus (Mo KjiaccaM), MpeajgaraeT IpUMEpPHYIO MOCIeI0BaTeIbHOCTD
U3YYCHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUS MPEAMETHOTO COACpKAHUS U
y4€Te BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Iporpamma mo @u3uke paszpaboTaHa C LEIbIO OKa3aHUS METOJAMYECKON
MIOMOIIIM YYUTEINIO B CO3JaHUH pabovell mporpaMmMbl IO y4eOHOMY MPEAMETY.

®du3zrka ABIAETCA CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
OPEIMETOB, TOCKOJbKY (PU3MUECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U
SBICHUH, HW3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U  (pu3MUeCcKOM
reorpauei, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MHpa,
OpeOCTaBsieT HauOojee sCHble 00paslbl MNPUMEHEHHs] HaydHOTO METOoja
MO3HAHUs, TO €CTh CIIOCO0a MOJMY4EHHMSI TOCTOBEPHBIX 3HAHUN O MUDE.

OpnHa w3 TAaBHBIX 3a7a4 (U3HYECKOro 00pa3oBaHMsI B CTPYKTYpe OOIIETOo
o0pa3oBaHUsl COCTOMT B (DOPMUPOBAHMHM E€CTECTBEHHOHAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe Y 00 y4aroImmnXcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE MpEAIOJaraeT OBJaJICHUE
CIEYIONIMMU KOMIETEHTHOCTAMHM, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAaY4YHO OOBSCHSTH SIBJICHUS;

e OILICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI' O UCCIIC0OBAHUS;

e HHTEPIPETUPOBAaTH  JAHHbIE W  HCIOJb30BATh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JJIsl TIOJyYEHUS BBIBOJOB.

lenu wu3ydyeHus ¢(U3MKKM HaA YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs
ompeneneHsl B Konuenmuu mnpenoaaBaHus ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTelbHBIX oOpranuzanusx Poccuiickoit deneparuu, peamu3yronmux
OCHOBHBIE  00I111€00pa30BaTelIbHbIE MPOrPaMMBbl, YTBEPKIEHHOM  pEIICHHEM



Konnernn MunucrepctBa npocenienus Poccuiickoit denepanuu (mpoTokost oT 3
nekadbps 2019 r. Ne I1K4BH).
Hesan uzyyenus pusuku:

NpUOOpPETeHHEe WHTEpeca M CTPEMJICHHS OOYYaromMXCi K HaydYHOMY
VM3YUYCHUIO TPUPOJBI, PA3BUTHUE HX HHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEICTABIICHUN O HAYYHOM METOJIE MO3HaHUsI U (HOPMUPOBAHUE
HCCIIEIOBATENBCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHUpOBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yjabTaTa HW3ydeHUs
OCHOB CTPOEHHUS MaTepuu U (HYHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMuUpoBaHUE TPEACTABICHUNW O POIM (PU3MKHU NI Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TPEACTABICHMM O  BO3MOXHBIX  cdepax  Oyayiuen
npohecCHOHATBHOU NEITEIIbHOCTH, CBA3aHHOW C (DM3HMKOM, MOJTOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTikeHne 3THX IeJiel MporpaMMbl 1o (U3MKE Ha YPOBHE OCHOBHOTO

o011ero oOpa3oBaHusl 00ECIIEYMBACTCS PEIICHUEM CIEAYIONMINX 3a1a4:

NpuoOpeTeHre 3HAHUW O JIUCKPETHOM CTPOCHUHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKHX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

MpuoOpEeTeHNEe YMEHHI OINUCHIBATH U OOBSCHITh (U3UYECKUE SIBJICHUS C
MCIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHU;

OCBOCHHE METOJIOB pEUICHUs TMPOCTEHINX PpacUYE€THBIX 3aJad  C
UCTIOJIb30BaHUEM buznIecKux MOJIETIeH, TBOPYECKUX "
MPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HaAOJII01aTh MPUPOIHBIC SBJICHUS W BBIMOJIHATH OIIBITHI,
nabopaTopHbie pabOThl W  OKCIEPUMEHTAIBHBIE HCCICIOBAHUS C
WCIOJIb30BAaHUEM U3MEPUTENHHBIX TIPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMALMEH (PU3NYECKOrO COAepKaHUs,
BKJIFOYasi HTHPOPMAITUIO O COBPEMEHHBIX JTOCTIKCHUSIX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OlIEHUBaHUE NHPOPMALINH;

3HaKOMCTBO €O chepamu mpodhecCHOHATBHON ACITEIIBHOCTH, CBI3aHHBIMHU
C (U3NKOW, W COBPEMCHHBIMU TEXHOJOTHUSIMHU, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (PU3NUECKON HAYKH.

Ha u3yuyenue ¢usuku (06a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIEro

oOpa3oBanus oTBoAUTCS 238 yacoB: B 7 kiacce — 68 "yacoB (2 yaca B HeJeNi0), B 8
Kiacce — 68 yacoB (2 yaca B HeAenro), B 9 kimacce — 102 yaca (3 yaca B HEJEIHO).

[Ipennaraemsiii B nmporpamme 1no (pusuke nepedeHb 1ad0paTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHAATEILHBIN XapakTep, YIUTEb JASIaeT BEIOOP MPOBEACHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHAMBUIYATbHBIX OCOOCHHOCTEH
o0y4Jaromuxcs, CIucKa HKCIEPUMEHTAIBHBIX 3a/JaHHM, MpeyiaraéMbix B pamKax
OCHOBHOI'O TOCYAapCTBEHHOI'0 3K3aM€EHa MO (PU3HKE.



COJEPXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOLIEr0 MUPA.

®usuka — Hayka o npupone. SBinenus npuponsl. OU3NUECKUE SIBICHUS:
MEXaHUYECKUE, TEIUIOBBIC, JICKTPUUECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

®uznueckre BeMMUUHBL. M3MepeHue @u3nyueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocTs u3Mepenuii. MexayHapoiHas CucTeMa eIuHUII.

Kak d¢usmka u Jpyrue ecTeCTBEHHbIE HAyKHM H3y4alT MPUPOAY.
EcrecTBeHHOHAYYHBIM METOJ] TO3HAHUS: HAOJIOJCHUE, TOCTAaHOBKA HAY4YHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUINOTE3, OOBICHEHUE
HaOmogaemoro sieHus. Onucanne GU3NIECKUX SIBJICHUI C IIOMOIIBIO0 MOJIEIICH.

Hemoncmpayuu.

1. MexaHH4YecKue, TEIUIOBBIC, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. Dusmnyeckue NMpuOOPHI U Mpoleaypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpenencHuUe IEHBI JEICHUS KAl HU3MEPUTEIHLHOTO MpUdopa.
2. M3mepeHune paccTosHUM.
3. MBmepenne o0bEMa KUIKOCTH U TBEPAOTO TETA.
4. OmnpeneneHne pasMepoB MajbIX TEIL.
5. M3mepeHne TeMnepaTypbl HNPU TMOMOIIM XKUJIKOCTHOIO TEPMOMETPA M
JlaTYMKa TEMIIEPATYPHI.

6. IIpoBeneHue wmccienoBaHUs MO MPOBEPKE TMIIOTE3bI: JANBHOCTH MOJETA
apvKa, MyIMeHHOTO TOPU30HTAILHO, TeM OOoJbIle, YeM OOJbIle BHICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIE CBE/IeHUSI O CTPOCHHUH BelecTBa.

CrpoeHue BellecTBa: aToOMbl H  MOJEKYJbI, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBmwxenue wyactuil BemiectBa. CBsi3b CKOPOCTH JABMIKEHHSI YacTHUI[ C
Temrieparypoil. bpoyHoBckoe nBrkenue, nuddysus. BzaumoneicTBue dacTuil
BEILIECTBA: MPUTKEHNUE U OTTAIKMBAHUE.

ArperatHble COCTOSHUS BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(KpUCcTaJUTMUECKNX) Tel. B3auMoCBsI3b MEXIYy CBONCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HalGmronenune OpoyHOBCKOTO IBUKEHUS.



2. Habmonenue muddys3umn.
3. HaOmonenue — saBneHuil,  OOBACHAIOIIMXCS  NPUTSHKEHUEM WU
OTTaJKMBAHHEM YACTHUI] BEILIECTBA.

Jlabopamopuuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOAOM pPAlOB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnpIThI O HAOJIIOJEHUIO TEIJIOBOI'O PACIIMPEHUS Ta30B.
3. OnbIThl 1O OOHAPYKEHUIO NEUCTBHS CHII MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
Pa3nen 3. /IBu:keHHe U B3auUMojeilicTBHE TeJl.
Mexannueckoe ABMXKEHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBH)KEHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHUU. Pacu€r mytu u
BPEMEHU JIBHXKECHMUSL.
SBnenue wHepuuu. 3aKOH HMHEpUMHM. B3anmoneicTBue Ten Kak INPUYMHA
M3MEHEHUS CKOPOCTH JIBJKEHHsI Teln. Macca kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B E€IUHUILIC
0o0BEMa BelIECTBA.
Cuna Kak xapakTepucTuKa B3auMojaeucTBus Tenl. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHne cuibl C MOMOIIBI AMHAMOMETpA. SIBIECHUE TATOTEHUS M CHJIA
TskecTH. Criia TSKECTH Ha Apyrux miaHerax. Bec rena. Hesecomocts. Cnoxxenue
CWJI, HaIIPAaBJICHHBIX 10 OAHOW mIpsMoil. PaBHonelcTByromas cui. Cuiia TpeHHs.
TpeHue ckobKEHUSI U TPEHHE MOKOs. TpeHue B MPUPOJE U TEXHUKE.
Hemoncmpayuu.
1. HaGmrogeHne MexaHMYECKOTO IBUYKEHUS Tela.
2. H3MmepeHne CKOPOCTH NPSIMOJIMHENHOTO JBHKECHUSI.
3. HaOmronenue siBlNeHUS WHEPLUH.
4. HalmioneHnne u3aMeHeHUs! CKOPOCTH MIPU B3aUMOECHCTBUU TEIL.
5. CpaBHEHHME MaccC M0 B3aUMOJICUCTBHIO TEIL.
6. Cl0XEHHE CHUJI, HAIIPABJICHHBIX O OJHOM IPSIMOM.
Jlabopamopusie padbomul u onvimel.
1. OnpeneneHue CKOPOCTU PABHOMEPHOI'O JBMKEHUS (IIapuKa B KHJIKOCTH,
MOJIEJIU AJIEKTPUUYECKOI0 aBTOMOOUIISL U TaK Jiajee).

2. OmpezeneHne CpelHEW CKOPOCTH CKOJIBKEHHsS OpycKa WM LIapuKa I10
HAKJIOHHOM IIJIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO TeENA.

4. OmnbITHI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsKeHus (nedopmanuu)
IPYXUHBI OT IPWJIOKEHHON CUJIBIL.

5. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJIbKEHHUS OT
BEca TeJa U XapaKTepa COMPUKACAIOLINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB.



Hasnenune. CiocoObl yMEHbBIIICHUS U yBEJIMYEHUA AaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJCHHsS Ta3a OT 00béMa, Temmeparypbl. [lepemaua naBieHus
TBEPABIMU TEJIAMH, XKHAKOCTAMU M rasamu. 3akoH I[lackans. [IlHeBMaTmueckue
MaIuHbBl. 3aBUCUMOCTb JABJICHHS >KUJIKOCTH OT IIyOuHBI. ['HapocTtatuyeckuii
napajiokc. CooOuaromuecs cocyabl. [ 'upaBindecKkue MEXaHu3Mbl.

Atmocdepa 3emimn u atmocdepHoe gamieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3AymHON 06omouku 3emiu. Omnbit Toppuuermu. U3mepenue aTtmMocepHOro
JaBjieHMs. 3aBUCUMOCTh aTMOC(EpPHOro JIaBIE€HUs OT BBICOTHI HAJl YPOBHEM MOpPSI.
[Tpubops! 11t ©3MEpEeHUsT aTMOCPEPHOTO TABJICHUS.

JlelicTBHE )XKUIAKOCTU U Tra3a Ha MOrpyKEHHOE B HUX TeJo0. BelTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxomniaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBL.

Ilepenaua naBneHUs )KUIKOCTBIO U Ta30M.

CooOmaroiuecs: COCy/bl.

['mpapaBnrueckuii mpecc.

[IposiBenne nercTBrsS aTMOC(HEPHOTO TaBJICHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHUIIBI OT 00BEMa MOTPYXKEHHOM YaCTU

T€Ja U IJIOTHOCTU KUJIKOCTH.

PaBeHCTBO BBITAJKUBAIONICH CUIIBI BECY BBITECHEHHOMN KUIKOCTH.

YcnoBue miaBaHus TeN: IUIABAHUE WJIM MOTPYKEHHE TEN B 3aBUCHMOCTH

OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopmuwvie pabomul u onvimol.

1. HccnenoBaHnue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpy>KEHHOMN B
JKUJIKOCTh YacTH TeJa.

2. OmnpeneneHue  BBITAIKMBAIOMIEH  CHJIbL, JCHCTBYIOIIEM Ha  TeEIo,
IIOIPY>KEHHOE B JKUIKOCTD.
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3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI, JEUCTBYIOIIEN Ha TEIO
B JKUJIKOCTH, OT MacChl T€Ja.

4. ONbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIKMBAIOUIECH  CHJIBI,
JNEUCTBYIOIICH Ha TeNO0 B JKUJIKOCTH, OT O00BEMa TMOTPYKEHHOU B
JKAJIKOCTb YaCTH TeNA U OT INIOTHOCTH JKUIKOCTH.

5. KoncTtpynpoBanue apeomerpa WIM KOHCTPYMPOBAHME JIOAKH U
OIpeLIEIICHUE €€ IPY30I10IbEMHOCTH.

Paszgea S. PaGora u MmomiHoOCTh. JHEpPrus.

Mexanudeckasi padbota. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs IIOCKOCTh. [IpaBuio

paBHOBecusi pbluara. [lpumeHeHuMe mpaBuiIa paBHOBECHS pblyara K OJIOKY.



«3omotoe mpaBwio» wmexaHukd. KIIJ[ npocteix MexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY ¥ TEXHHKE.

Mexannueckass »Heprus. KuHeTudeckass ¢ MNOTCHIMAJIbHAs DHEPrusl.
IIpeBpalieHre 0JHOTO BH/Ia MEXaHUYECKOW YHEPTUM B APYroi. 3aKOH COXpaHEHUS
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopmuuvie pabomul u onvimel.

1. OmnpenencHue pabOTHl CHJIBI TPEHUS MPU PAaBHOMEPHOM JIBHDKCHHHU Teia

10 TOPU30HTAJILHON MOBEPXHOCTH.
2. HccnenoBanue yciioBUM PaBHOBECHS pblUyara.
3. Hsmepenne KIIJ] HaKIOHHON IIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXAaHUYECKON SHEPIUM.
8 KUIIACC

Pa3zaeu 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJOXKEHUS MOJIEKYJSIPHO-KUHETUUYECKOM TEOpUU  CTPOCHUS
BemiecTBa. Macca M pa3Mepbl aTOMOB U MoJieKyJd. ONBITBI, NOATBEPKAAIOIINE
OCHOBHBIE TIOJIO’KEHUST MOJIEKYJIIPHOKHHETHYECKON TEOPUH.

Mopnenu TBEPAOro, >KUIKOIO M Ta3000pa3HOTO COCTOSHUN BEILECTBA.
Kpucrammueckue n amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, KUJKOCTEH H
TBEPIABIX TEJA HA OCHOBE TMOJOXKEHUH MOJEKYJISIPHO-KMHETUUECKON TEOpHH.
CMauuBaHue ¥ KanWUISIpHbIE siBiIeHUs. TeraoBoe paciMpeHue U ckaTue.

Temneparypa. CBsi3b TeMmeparypbl CO CKOPOCTBbIO TEIJIOBOIO JBUKEHUS
yactull. BHyTpeHHssi sHeprus. CrnocoObl HM3MEHEHHs] BHYTPEHHEW HHEPrHH:
Terjonepeaadya coBepiieHue  paboThI. Bunbt TeIIoNepeayun:
TEIUIONPOBOJHOCTb, KOHBEKIIHS, U3ITyYEHHE.

KonnuectBo TemnoTel. YenbHas TEMIOEMKOCTh BellecTBa. TemiaooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TemuoBoro OanaHca. IlmaBieHue
OTBEP/ICBAHME KPUCTAUIMYECKUX BEIIECTB. YeJbHas TEIUIOTa IUIaBICHUS.
IlapooOpazoBanue u koHjeHcanus. Mcnapenue. Kunenue. YnenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpHOro
JaBJICHUSI.

BrnaxuocTes Bo3myxa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CrOPAHMUS.

[Tpunuuner pabGotsl TernoBbix aurarene KIIJ TtemnoBoro nBurarens.
TemioBble IBUraTeny U 3allUuTa OKPYKAIOLIEH Cpeibl.

3aKOH COXpaHEHHUS U MPEBPAILICHUS SHEPTUU B TEIIOBBIX MPOLIECCaX.

Hemoncmpayuu.

1. HalGmronenue OpoyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenune nuddysun.

HabGmronenue siBjeHUY cMaurBaHUs M KaIMMILISIPHBIX SBICHUH.
HabmtoieHre TemioBoro paciuiupeHus Tell.

N3Mmenenre naBieHUs ra3a NpH U3MEHEHUHM O0BEMAa M HArpeBaHUM WIIH
OXJIAXKJICHUU.

IIpaBuia nu3MepeHus: TeMIepaTyphl.

Bunbl Termonepenaumn.

OxJaxk1IeHHe MpU COBEPILIEHUU PAOOTHI.

HarpeBanue npu coBepiieHuH pabOThl BHSIITHUMH CHIJIAMH.
CpaBHeHUE TEIIOEMKOCTEH pa3IMUHBIX BEIIECTB.
Habnronenne xumenus.

Habronenre mocTosTHCTBA TEMITEPATyPhI PH TUTABJICHUH.
Moenu TeIrIOBBIX IBUTaTEIEH.

Jlabopamopmuuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MIPUTSIKEHUS.
OnpITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WIIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, KUJIKOCTEH U
TBEPABIX TEIL

Omnpenenenue AaBjaeHUs BO3AyXa B OAJIJIOHE IIMpHUIIA.

OnbITEI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh JABJICHHUS BO3AyXa OT €ro
00BbEMa M HArPEBAHUS WU OXJIAXKICHUS.

[TpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUYECKOIN TPyOKEe OT TeMIepaTyphl.

Ha6mtonenre w3MeHEeHHs BHYTPEHHEM »JHEpruu Tejla B pe3yibTare
TerIonepeaadn U padoThl BHEITHUX CHIIL.

UccnenoBanue sBJCHUS TeIJIOOOMEHAa TPU CMENIMBAHUU XOJOAHOU U
ropsiuei BOJBbI.

Onpenenenre  KOJMYECTBA  TEIJIOTHI, IMOJYYEHHOIO BOJOM  MOpH
TEMJI000MEHE C HArPEThIM METAUTMUECKUM LUIUHAPOM.

Omnpenenenue yaelbHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nponecca ncnapeHusl.

OrnpezeneHrie OTHOCUTENIbHOM BIQKHOCTH BO3/yXa.

Ornpenenenue yeIbHONW TEIUIOTHI MIABICHUS JIbJIA.

Pazgen 7. Jiekrpuyeckre 1 MAarHUTHBIE SIBJICHHS.

Onektpuszanusa Ten. [[Ba ponma 3nekTpuyeckux 3apsanoB. BiammonencrBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTh CHUJIBI  B3aUMOJAEHCTBHS
3apSOKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0B U PACCTOSIHUS MEXKTY T€JIaMHM ).

Onektpuueckoe mone. Hanpsyk€HHOCTh 3ieKkTpudeckoro mnosd. [IpuHoun
CYIEPIIO3ULINU IEKTPUUECKUX MOoJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBOIHMKM W AMPIEKTPUKHA. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUI TOK. YCIOBHUS CYHIECTBOBAaHUS JJIEKTPUYECKOTO TOKA.
HcTtounnku mnocTossHHOro Toka. JIeHWCTBUSI SJEKTPUUECKOTO ToKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUIN TOK B JKUAKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpshKEHUE.
ComnpoTtuBiieHrE NMPOBOAHUKA. Y JEIBHOE CONPOTHBIIEHUE BellecTBa. 3akoH Oma
i ydactka uenu. [locmegoBarenpHOE M IapajuieslbHOE  COEIMHEHUE
IIPOBOJIHUKOB.

PaGora u MomHOCTH 3yeKkTpuueckoro Toka. 3akoH Jlxoyms—Jlenna.
DNEeKTpUYECKUE LIETIH U MOTPEOUTENH AIEeKTpUUYecKoi 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

ITocrossHHblE ~ MarHuThl.  B3auMOOENWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnutsHoe nosie. MarHuTHoe noJie 3eMJId U €ro 3HaY€HUe IS )KU3HU Ha 3eMJIe.
Oneir  Opcrega. MarHuTHoe TONIE  3JIEKTPUYECKOro Toka. Ilpumenenwue
AJIEKTPOMArHuTOB B TEXHUKE. JIeCTBHE MAarHUTHOTO IT0JIS HA POBOJAHUK C TOKOM.
ONeKTpoJBUraTeIb IOCTOSIHHOIO TOKa. VCIonb30BaHUE SJIEKTPOJIBHUraTeicii B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omnebitel @apanes. SABnenue snekTpoMarHuTHOM MHAYyKUuK. [IpaBumno Jlenua.
DIIEKTpOreHepaTop. Cnioco0b1 MOJIYYEHUS DIEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIINY Ha BO30OHOBJISIEMBIX HCTOUHUKAX SHEPTUH.

Hemoncmpayuu.

DJIeKTpuU3anus TeN.

JIBa poza 3JIEeKTPUYECKUX 3apsiI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U IEUCTBUE JJIEKTPOCKOIIA.

DJNeKTpocTaTuuecKasi UHIYKIIHS.

3aKOH COXpaHEHHMs JIEKTPUYECKUX 3apsI0B.

[IpOBOIHUKH U AUDJIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIUHUN 3JIEKTPUYECKOT O TTOJIA.

HcTOYHMKYN TOCTOSITHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.
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. DNEKTPUYECKUI TOK B KUJKOCTH.

. I'a30BbIi pa3ps.

. IBMepeHue Chitbl TOKa aMIIepMETPOM.

. I3MepeHue a1eKTpuYeCcKoro HapsiKeHUs: BOJIbTMETPOM.
. Peocrar n Mara3us conpoTUBIEHUI.

[ S O SIS Y
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. BzauMoelicTBre NOCTOSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3ECICHUS MOJKOCOB MarHuTa.

[
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17.
18.
19.
20.
21.
22.
23.
24,

25,

MoenvpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTHoOe MoJje TOKa. JIEKTPOMAarHuT.

JlerncTBMEe MarHMTHOTO TI0JI Ha MPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENH TOCTOSSTHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIPaBJICHUSI WHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHHUSI.

DJIEKTPOreHePaTOp MOCTOSHHOTO TOKA.

Jlabopamopmuuvie pabomul u onvimel.

1.

o v A~ W

10.
11.

12.

13.

14.

15.

16.

OnbITel TO HAOMIOACHUIO DJJIEKTPU3ALMU TEd UHAYKIMEHW | Tpu
COIPUKOCHOBEHUHU.

HccrnenoBanue JEHCTBUSL AJIEKTPUYECKOTO TMOJS HA MNPOBOJHUKU H
JTUDJIEKTPUKH.

COopka 1 npoBepka padOThI IEKTPUUECKOM 1IEMU MOCTOSTHHOIO TOKA.
W3MepeHre 1 peryiaupoBaHue CUIIbI TOKA.

W3mepenue 1 peryiupoBaHue HapsyKEHUsI.

HccnenoBanrue 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO YEpEe3 PE3UCTOp, OT
COIIPOTHUBJICHUSI PE3UCTOPA U HAMPSKEHUS Ha PE3UCTOPE.

OmnbITHI, JIEMOHCTPUPYIOIIINE 3aBHCHUMOCTb ANEKTPUYECKOTO
COIIPOTUBJICHUS] MPOBOAHMKA OT €ro JJIMHBI, IUIOIAJU IONEPEYHOro
CEUEHUs U MaTepuaa.

[IpoBepka mpaBuia CIOKEHHS HANPSHKEHUH TMPU  MOCIEA0BATEIHLHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia A CUJBI TOKAa NpHU NapajuIeIbHOM COEAMHEHUU
PE3UCTOPOB.

Omnpeznenenue padoThI TEKTPUUECKOTO TOKA, UAYIIETO YePe3 PEe3UCTOP.
OnpeneneHrue MOIIHOCTH 3JIEKTPUYECKOrO TOKa, BBIIEIsIEMOW Ha
pe3ucTope.

HccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, WYIIETO Y€pe3 JIaMIIOYKY, OT
HaIIpSDKEHUS Ha HEW.

Omnpenenenne KIIJ[ narpesarens.

HccnenoBanne MarHUTHOTO B3aUMOJIEUCTBUS ITOCTOSIHHBIX MarHUTOB.
M3ydyeHne MarHMTHOTO TIONS TOCTOSHHBIX ~MarHUTOB TPH  UX
00BEIMHEHUU U Pa3JICIICHUN.

HccnenoBanne NEUCTBUS DJIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJIECHCTBHS
KaTyIIKd C TOKOM KM MAarHuTa OT CHJIBI TOKa W HAIpaBJICHHUS TOKA B
KaTYILKE.

18. M3yueHne AeNCTBUS MAarHUTHOIO IT0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue v uzydeHue padoThl 3JEKTPOABUTATEIS.

20. U3mepenne KII/I anekTpoaBUraTteapHOM yCTAHOBKH.

21. OnbpITBI IO HUCCIAEAOBAHUIO SIBICHUS DJJIEKTPOMArHUTHONM WMHAYKIUU:
WCCIICIOBAHWE W3MEHEHWW 3HAYEHHWS W HANpaBJICHUS WHIYKIHMOHHOTO

TOKA.
9 KIIACC

Paznen 8. Mexanuveckue siBJICHUSI.

Mexannueckoe aBwxkeHue. MarepuanbHag Touka. (Cucrema oOTcuéra.
OTHOCHUTENBHOCTh MEXaHWYECKOI'O JIBM)KEHMs. PaBHOMEpHOE MNpsSMOIMHEIHOE
nBxeHue. HepaBHOMepHOE NpsAMoiiMHEHOE nBUkeHue. CpeaHsis 1 MTHOBEHHAs
CKOPOCTB TeNa PU HEPABHOMEPHOM JBHUKECHUH.

VYckopenue. PaBHOyckopeHHOe TpsiMoiimHeHHoe JBukeHue. CBoOOgHOE
nagenue. Onbitel ["anuies.

PaBHOMEpHOE NBHXKEHHE N0 OKpYXHOCTH. llepron m wactora oOpalleHus.
JluneriHas v yrioBasi CKOpOCTH. LIEHTpOCTpEMUTEIILHOE YCKOPEHHUE.

IlepBbiit 3akoH Hprorona. Bropon 3akon Herorona. Tperunii 3akoH HerotoHa.
[IpuHIUD CYNIEPIIO3ULINU CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHUs CKOJIbKEHUS, CUJla
TPEHUS TTOKOSI, APYTUE BUIbI TPCHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
nafgeHus. JlBwxenue mianer BOKpyr Connna. IlepBas kocMuueckas CKOpPOCTb.
HesecomocTts 1 nieperpysku.

PaBHoBecue MarepualibHOM TOYKH. AOCOMOTHO TBEpAOE Teso. PaBHoBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpamieHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynee Tena. M3meHeHne umnyinabsca. MMnyiabe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakKTUBHOE IBUKEHUE.

Mexanndeckass pabota u MoUIHOCTb. PaboTa cuil TSXKECTH, YIPYTroCTH,
Tpenusi. CBsi3b dHEpruu U padbothl. [loTeHIManbHas SHeprus Tena, MOAHITOro Haj
IOBEPXHOCTHIO 3eMJIN. [loTeHIIMaIbHAS SJHEPTUS CKATOM NPpYXUHBbI. KnHeTnueckast
sHeprus. TeopeMa 0O KMHETHYECKOM DHEPIHMHU. 3aAKOH COXPAHEHHS MEXaHUYECKOU
JHEPI'UMu.

Hemoncmpauyuu.

1. HaGmrogeHne MeXaHUYECKOro JBUKEHHS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCU€Ta.
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8.
9.

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

CpaBHEHHE MyTE€ U TPACKTOPUN NBUKEHUS OJHOTO M TOTO KE Tela
OTHOCHUTEJILHO Pa3HbIX TEJ OTCUETA.

N3mepenne CKoOpoCTH U YCKOPEHHUS MPSIMOITMHEWMHOTO JIBU>KEHUS.
HccnenoBanne Npu3HaKOB pABHOYCKOPEHHOIO JIBUKECHMUS.

Hab6mtoieHre nBUKEHUS Tella M0 OKPY>KHOCTH.

Habmronenre MexaHn4ecKuX sSIBIICHUH, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JIBUXKCHUHU
OTHOCHUTENIBHO KaOWHETa (PU3UKH.

3aBUCHMOCTh YCKOPEHHS Tella OT MAacCChl Tejla U JCHCTBYIOIIEH Ha HEro
CHJIBI.

Habronenrie paBeHCTBa CUJT TIPU B3aUMOJICHCTBUU TEIL.

N3meHeHue Beca Teia npu yCKOPEHHOM JBUKCHUH.

[lepenaua umItynbca Ipy B3aMMOJIECHCTBUM TEIL

[Ipeobpa3oBaHus SHEPTUH MTPU B3AMMOICHCTBUN TEJI.

CoxpaHeHue UMIyJbca MPU HEYIPYTrOM B3aMOJICHCTBUMU.

CoxpaHeHre UMITYJIbca ITPU aOCOTIOTHO YIIPYTrOM B3aMOICHCTBHH.
Hab6ntoieHre peakTUBHOTO IBUKEHUS.

CoxpaHeHre MEXaHU4YECKOW SHEPTUH MPU CBOOOTHOM MaJCHHH.
CoxpaHeHrEe MEXAaHUYECKON SHEPTrUH MPHU JBHKEHUU TENa MO JCUCTBUEM

MPYXUHBI.

Jlabopamopmuuvie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajsl pa3roHa W JAIBHEHIIEro PaBHOMEPHOTO
JIBH>KCHUS IIAPUKA WA TEIEHKKH.

Ornpenenenne cpeHe CKOPOCTH CKOJBXEHUsS OpycKa WM JBUXKEHUS
[IapyvKa M0 HaKJIOHHOM IMJIOCKOCTH.

OrnpezieieHre YCKOPEHHUs Tejla MPU PAaBHOYCKOPEHHOM JIBHXKEHUU TIO
HAKJIOHHOM TIJIOCKOCTH.

HccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHHM NHPHU PaBHOYCKOPEHHOM
JBKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka THMOTE3bI: €CIW TPU PABHOYCKOPECHHOM JBIIKEHHH 0e€3
HAYaJIbHOM CKOPOCTHU MYTH OTHOCSTCS KaK psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnegoBaHue 3aBUCMMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIBI
HOPMAaJIbHOTO JAaBJICHUS.

Omnpenenennie Ko3HPUIIMEHTA TPEHUS CKOJIbKEHUS.

Ornpenenenne )KECTKOCTU MPYKUHBI.

Omnpenenennie pabOThl CWJIBI TPEHUS MPU PABHOMEPHOM JBMIKCHHM Tella
10 TOPU30HTAJILHON MMOBEPXHOCTH.



10. OnpenenieHue pabOThl  CUJIBI  YIPYrOCTH TIpU  TOABEME TIpy3a ¢
MCIOJIb30BAaHUEM HEMOJIBHXKHOTO U MTOJABMYKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpaHEHUS DHEPTUH.

Pazgen 9. Mexannueckue Kojae0aHUs U BOJHBL.

KonebarenpHnoe neuxenre. OCHOBHbBIC XapaKTEPUCTUKH KOJIEOaHU: epro,
4acToTa, aMILUIMTyJa. MaremaTudyeckuil U MpyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATEITHPHOM JIBUKECHUMU.

3aryxawmue  kojeOaHusa.  BeiHyxIeHHble — KoneOaHus.  Pe3onanc.
Mexannyeckue BoJiHBl. (CBoWMCTBa MeXaHMYeCKMX BOJH. IIpomonbHble U
MOMEPEeYHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPacHpOCTpaHCHHS.
MexaHuuecKkue BOJIHBI B TBEPAOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbeicOoTa ToHA. OTpaxkenue 3Byka. MHbpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HabGmonenue koneOaHuil TeNl MOJ JEUCTBUEM CHIIBI TSDKECTH M CHJIBI
YIIPYTOCTH.

HaOmonenmne xonebanuii rpy3a Ha HUTU U Ha MPYXUHE.

HaGroienrie BIHYXICHHBIX KOJIEOAHUN U PE30HAHCA.

PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (HA MOJACIIHN ).

HaGmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCcTOTHI.

. AKycTHYEeCKul PE30HAHC.

./Iaﬁopamopubte pabomul u onvimol.

1. OmpeneneHue YacTOThl W Tepuofa KojeOaHUW MaTEeMaTUYECKOTO
MasiITHUKA.

2. OmpepeneHnre 4aCTOTHI U TIEPHUOA KOJICOAaHUHN TPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH MEepUOa KOJeOaHUN MOABEIIEHHOIO K HUTH
rpy3a OT JJIMHbI HUTH.
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4. HccnenoBaHue 3aBUCMMOCTHU NepUOJia KOJIEOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpUOJa KOJICOaHUH Tpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmpITBI, JACMOHCTPUPYIONIWE  3aBUCMMOCTh  Tepuoaa  KoseOaHui
MPYXUHHOTO MasiTHUKA OT Macchl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOTHOTO MaJICHUsI.
Paszgea 10. dinekTpoMarHuTHOE 110JI€ ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DONEKTPOMArHUTHOE  MOJIe.  JJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMAarHUTHeIX BOJH. [llkana 3ieKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.



DnekTpoMarHuTHas npupona ceera. CkopocTh cBeTa. BonHOBBIE CBOKCTBA
CBETA.

Hemoncmpayuu.

1. CBOICTBA PIEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopuwvie pabomul u onvimol.

1. M3ydeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHUIBEHOTO

Tenedona.
Pa3nen 11. CBeroBble siBJICHHUS.
JlyueBas MOJIEJIb CBeTa. Hctounuku CBeETa. [IpsamonuHenHoe

pacnpoctpaneHue cBera. 3atMenusi Connina u Jlynsl. Otpaxkenue ceera. [lnockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH mperomiieHHs cBeTa. llomHoe BHyTpeHHee
oTpaxxeHue cBeTa. lcmonb30BaHWE MOJHOTO BHYTPEHHETO OTPaXEHUS B
ONTUYECKUX CBETOBOJAX.

Jlmaza. Xom mydedr B gwmH3e. Onrmueckas cucrema (oroammapara,
MHKpPOCKONIAa W TeJlecKoma. [7a3 kak onThdeckas cucreMa. bian3opykocTe H
NabHO30PKOCTb.

Paznoxenune Oemoro cBera B croekrp. OnbiTel HeioTona. CroxeHue
CIEKTPAIIbHBIX I[BETOB. JMcnepcus cBera.

Hemoncmpauyuu.

[IpssmMonrHENHOE pacIpPOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300pa’keHHil B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue cera.

OnTUYecKnui CBETOBO/I.

Xon nydei B coOuparoriei JuH3e.

Xox ny4yen B pacCEenBarOILIEH JIMH3E.

[Tonyuenue n300pa>keHHI C TOMOIIBIO JIUH3.

[Tpunuun neiicTBust GoToarmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mojens riasa.

11. PaznoxxeHnue 6enoro cBeTa B CIIEKTP.
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12. [lonydyenue 6enoro cBeTa MpM CI0KEHUU CBETa Pa3HbIX I[BETOB.

Jlabopamopuuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yIyla OTPaKEHHUS CBETOBOIO Jiyda OT yIJia
MaJICHUs.

2. MBydyeHue xapaKTepuCTUK U300paKeHUs MPEeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJia MPEJIOMIIEHUSI CBETOBOTO Jiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO31YX—CTEKJIO».



4. TlomyueHue n300pakeHUI C MTOMOIIbIO COOMPAIONICH JIMH3BI.
Omnpenenenue GOKYCHOTO pacCTOSHUSA U ONTUYECKOM CUJIbI cOOMparolIeil
JIMH3BIL.

6. ONBITHI IO PA3JI0KEHNIO OEJIOT0 CBETA B CIIEKTP.

OnpITHl 0 BOCHPUATHIO IIBETA MPEAMETOB NPH UX HAOJIOJECHUHU Yepes3
I[BETOBBIE (DUIIHTPHI.

Pa3nen 12. KBanToBble iBJICHHUA.

Oneitel Pe3epdopaa u nnanerapHas moxenb aroma. Mogens atoma bopa.
Hcnyckanue u nornomeHue ceera atomoM. KBaHTel. JInHeyaTeie CIEKTPBL.

PanunoaktuBHOCTh. Anb(a, Oera- U ramma-uzinydeHus. CTpoeHHE aTOMHOIO
aapa. HykioHHas woxenb aroMHoOro sapa. HW3oromsl. PannoaxthBHBIE
npespanenus. llepron monypacnana aTOMHBIX SAED.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apSJOBOTO M MAacCOBOIO YHCEI.
DOHeprus CBsI3M aTOMHBIX saep. CBsA3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku saeprun CosHIa U 3BE31.

Snepnas sHepreruka. JleMCTBHS paJuOAKTHBHBIX W3JIyYCHUM HaA KUBBIE
OpraHU3MBI.

JHemoncmpayuu.

1. CHekTpbl U3IIy4EHUS U MTOTJIONICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp Bomopoza.

4. HaGmionenue TpekoB B kamepe Buibcona.

5. PabGota cuéTurka HOHU3UPYIOMINX U3ITYYCHUH.

6. Perucrpanus nsnydeHust IpupOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaOumroneHue CIUIONMIHBIX U IMHEHYAThIX CIIEKTPOB U31y4EHHUS.

2. HccnenoBanue TpEeKOB: M3MEpPEHHE JHEPIHMM YacCTULBI 110 TOPMO3HOMY

nyTtu (1o ¢otorpadusiam).

3. M3mepeHue paaAnoakTUBHOTO (OHA.

IToBTOpHUTEILHO-00001IAIOIIIHIT MOTYJIb.

[ToBTOpUTENHHO-0000IIAIONTUN MOAYJIh MIPEIHA3HAUEH JIJISi CUCTEMAaTU3AINH
U 0000mIeHHs  TMPEeIMETHOTO  COACpXaHWs W ONbITa  JCSTEeNbHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PM3UKH, a TakKe JJIs1 MOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHy Mo ¢u3uKe I 00ydaroluxcs,
BBIOpABIINX 3TOT Y4EOHBIN MpeaMeT.

[Ipy M3ydeHHH JAHHOIO MOAYJS PEANU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIBI
NeSTENbHOCTH, Ha OCHOBE KOTOPBIX 00ECNEYMBAETCS JTOCTUKEHUE MPEIMETHBIX U
METanpeIMETHBIX  [JJAHUPYEMBIX  PE3ylbTaToB  oOydeHus, (¢opMuUpyercs
€CTECTBEHHOHAYYHATPAMOTHOCTb: OCBOCHHE HAYYHBIX METOIOB HCCIEHOBAHUS



ABJICHUII TPUPOJBl M TEXHUKH, OBJAJCHHE YMEHUSMU OOBSICHATH (PU3UUYECKHUE
ABJICHUSA, IPUMEHss IIOJy4CHHBIE 3HAHUA, pellarb 3aJadyd, B TOM UMHCIIE
Ka4EeCTBEHHBIE Y DKCIIEPUMEHTAJIbHBIE.
IIpuHIMIINAIBHO AEATEIBHOCTHBIA XapaKTep NaHHOIO paslelia pealn3yeTcs
32 Cc4€T TOro, 4YTO OOy4aroluecs BBIIOJHAIOT 3aJaHusi, B KOTOPBIX WM
IIpELJIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAaHUM pACIO3HABATh M HAYYHO OOBACHATH
(du3nyueckue sIBICHHs B OKpYKaIOLEel TPUPO/IE U MMOBCETHEBHOMN KU3HH;
UCIOJIb30BaTh HayYHbIE METOJIb UCCIICAOBAHUS (DU3UUYECKUX SBICHUI, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBbI HanOojiee Ba)KHBIX JOCTHKEHHI COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, IPAKTUYECKOT0 UCIIOIb30BaHU PA3INYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IPEBPALICHUSA U COXPAHEHUs BCEX U3BECTHBIX BUIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

I/I3yquHe (bHSI/IKI/I Ha YPOBHC OCHOBHOI'O 06H16F0 06p330BaHI/ISI HaIIPaBJICHO

Ha JOCTHXCHHC JIMYHOCTHBIX, MCTAIIPCAMCTHLIX U ITPCAMETHBIX O6pa3OBaTCHBHBIX

pe3yJIbTaTOB.

B pe3ynbTaTte nzyuenusi GU3MKU Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUS

y oOyuaroierocsi OyayT copMHUpPOBaHbBI CIEAYIOIIUE JTUYHOCTHBIC Pe3ybTaThl B
YacTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

- TIPOSIBJICHHE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
bu3MYECKON HayKH;

- IEGHHOCTHOE OTHOILIEHUE K IOCTHXKEHHSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 U yXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B OOCYXIEHUU OOIIECTBEHHO3HAYNMBIXH
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYCCKUM IMPUMEHEHUEM TOCTHKCHUI
bu3uKHY;

- OCO3HAHME BAXKHOCTH MOPAIBHO-3TUYECKUX MPUHIHUIIOB B JIEITEIBHOCTH
y4€HOIO0;

3) 3CTETHYeCKOro BOCIIUTAHUSA:

- BOCHPUSITHE ICTETUYECKUX KAayeCTB (PU3NUYECKOW HAYKU: €€ TapMOHUYHOIO
MOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

- OCO3HAHUE IIEHHOCTH (PUBMYECKON HAyKH KaK MOIIHOIO HWHCTPYMEHTa
MIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSA TEXHOJIOTHMM, BaXXHEHMIIEH COCTABJISIOLICH
KYJIbTYPHI;

- pa3BUTHE HAy4YHOW JHO003HATEIHHOCTHU, HWHTEpPECa K HCCIeA0BATEIhCKON
NEATEIbHOCTH;

5) ¢opMupoBaHusi  KYJbTYPbl 3A0POBb W  3MOIHMOHAJIBLHOIO
0JIaronosyums:

- OCO3HAHHME IIEHHOCTH Oe30macHoro oOpa3a »KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTH MPaBWI O€30MacHOrO TOBEJACHUS Ha
TPAHCIIOPTE, Ha JOPOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM O0OPYIOBaHUEM B
JOMAalTHUX YCIOBUSAX;

- chOpMUPOBAHHOCTh HaBblKa pedJIeKCUHU, MpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TaKOTO € MpaBa y APYTroro 4eaoBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

- AaKTMBHOE Yy4YacTH€ B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHOM  OpraHu3allKi, TOpojaa, Kpas) TEXHOJOTHYECKONM U



COLIMAJILHOM HAaNpaBIICHHOCTH, TPeOYIOUUX B TOM 4YHUCIE U (U3HUECKUX
3HAHUU;

- HIHTEpEC K MPAKTUUECKOMY U3yUEHHUIO NPOPEeCCuid, CBA3aHHBIX C (PU3UKOI;

7) 3K0JI0rH4€eCKOr0 BOCIIUTAHUSA:

- OpUEHTAalMsl HAa NMpPUMEHEHUE (PU3MYECKUX 3HAHUU JUId peuieHus 3anad B
o0acTu OKpy’Karoulel cpeapl, MJIAHUPOBAHUS IOCTYIKOB M OLEHKH HX
BO3MOXHBIX MOCJEACTBUM JJIs1 OKPYKAOIIEN CPEBI;

- OCO3HAaHHME IIO0AIBHOIO XapaKTepa IKOJIOTMYECKUX MpOOJeM U IMyTel ux
peuieHus;

8) aganTanum K M3MEHAIOIUMCH YCJIOBMAM CONMAJIBHON W NPUPOAHOI
cpeabl:

- TOTPeOHOCTh BO B3aMMOJEUCTBUU TMPH BBHIMOJHEHUH HCCICAOBAHUNA H
POEKTOB (PU3UYECKOW HAMPABIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHUX,

- TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTHM 4YEpe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

- IOTPeOHOCTH B JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie GOPMYIUPOBATH
UJICU, IOHSTHS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBJICHUSIX;

- OCO3HaHME JNe(DUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIacTH
busuky;

- TJJAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHHH HOBBIX (U3HUECKUX
3HAHUU;

- CTpEMJICHUE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIB30BAHUEM (PU3HUECKUX 3HAHUIA;

- OLICHKA CBOMUX JEUCTBUU C YYETOM BIMAHHS Ha OKPYXKAIOLLYI Cpexdy,
BO3MOXKHBIX TJI00ATTBHBIX MOCIEICTBHIA.

METAIIPEJMETHBIE PE3YJ/IBTATDBI

B pesynpTaTe OCBOEGHMsS MpOrpaMMbl MO (U3UKE HA YPOBHE OCHOBHOTO

o01ero oopazoBanus y o0ydaromierocst 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKJIIOYAOIINE TO3HABATEIILHBIE YHUBEPCAIbHBIC yUeOHbBIE TCHCTBUS,
KOMMYHUKATUBHBIC  yHHBEpPCAIbHBIE  y4eOHBIC  JEHCTBUS, PETYJISATUBHBIC
YHHUBEPCATbHBIC YIeOHBIC IEHCTBHUS.

IlosHaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

Bba3oBble Jornueckue aeMcTBUA:

e BBIABISITh W XapaKTePU30BaTh CYIICCTBCHHBbIC TMPH3HAKH OOBEKTOB
(s1BICHMI);



yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KilacCU(DHUKAIINN, OCHOBAHUS IS
000011IeHNs U CPaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pacCMaTpUBaeMbIX (hakTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;
BBISBJISITh TIPUYUHHO-CIICICTBCHHBIE CBSI3M TMPU HM3Y4CHUH (DU3UICCKUX
SIBJIIGHUW W TIPOIIECCOB, JENIaTh BBIBOJBI C UCIIOJIH30BAHUEM JIETYKTUBHBIX
Y MUHIYKTUBHBIX YMO3aKJIIOYEHUH, BBIBUTATh TUIIOTE3bI O B3aMMOCBSI3AX
(U3UYECKUX BEJINYKH,

CaMOCTOSITEJIbHO BBIOMPATh CMOCO0 pemieHus y4eOHOW (pu3ndeckoit
3a1a4u (CpaBHEHUE HECKOJBKMX BapHAHTOB PEIICHHs, BBIOOpP Hambolee
MOJIXOJIAIIETO C YUETOM CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBble ucciaenoBare/bCKue JeiCTBHUA:

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
MPOBOJIUTH MO CAMOCTOATENILHO COCTABIICHHOMY IUIAHY OMbBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE UCCIeIoBaHne (PU3UYECKOro
SIBJICHUSL;

OLICHWBATh HAa TPUMEHUMOCTh H  JOCTOBEPHOCTh HWH(MOPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEI0BAaHUS WIIA SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (POpMYJIMPOBaTh 00OOIIEHUS U BBIBOJIBI IO pe3yjibTaTaM
MPOBEIEHHOT O HAOJIIOICHHUSI, OIIbITA, UCCIIEAOBAHMUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JajbHEWIee pa3BUTUE  (PU3HUECKUX
MPOIIECCOB, a TAK)KE BBIJBUTATH MIPEITIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSATH Pa3IM4YHbIE METO/ABI, NHCTPYMEHTBI U 3alPOCHI IPU IOUCKE H
orOope MH(pOpPMALMK WU JAHHBIX C Y4YETOM MPEJIOKEHHON ydueOHOMH
dbu3uYecKol 3a/1a4u;

aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MHPOPMALIHIO
pa3IMYHBIX BUIOB U (OPM IPEICTABICHUS;

CaMOCTOATENIbHO BBIOMpAaTh ONTUMAJIBHYIO (OpMY MpEACTaBICHUS
uHboOpMaMu U WUIOCTPUPOBATH pEIIaeMble 33Jauld HECI0KHBIMU
cXeMaMHu, IuarpaMMaMiu, HTHOU TpaduKoil 1 UX KOMOUHAIUSMU.

KOMMyHl/IKaTHBHble YHUBEPCAJIBLHBIC y‘leﬁﬂble I[eﬁCTBHH:

B XOJi¢ OOCYXIeHHS y4eOHOro MaTepuaiia, pe3yibTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYMIECTBY 00CYX)AAaeMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIleJICHHBbIC Ha pEIICHHE 3aJayd W IOAJepKaHue
0aro’keaaTenbHOCTH OOIICHUS;

COTIOCTAaBJIATh CBOM CYXACHHS C CYXKICHHSIMH JIPYTHX YYaCTHUKOB
Jiajiora, 00OHapYXKHMBaTh Pa3Inure U CXOJICTBO IMO3HUIIHM;



BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
myOJINYHO MPEACTABIIATh PE3YJILTAThl BHITOJIHEHHOTO (PU3UUYECKOTO OIbITa
(3KCnIeprMEHTa, UCCIIEA0BAHMUS, IPOCKTA);

NOHMMAaTh W HCIOJB30BaTh  IPEUMYIIECTBA  KOMAaHIHOW  H
WHJUBUIYaTbHOM pabOThl MpU pEHIeHWH KOHKPETHOM (PU3HUECKOU
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM NI€ATEIILHOCTH, OPraHW30BbIBATH JEHCTBUS
no e€ JOCTHKEHHUIO: paclpeiesaTh poJid, OOCYXAaTh MPOLECCH U
PE3yJIbTaThl COBMECTHOM paboThI, 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh paOOThI, IOCTUTasl KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAaIIpaBJICHUI0O W KOOPAWHHUPYS CBOM JECHUCTBHUA C JPYIrUMHU
YJIEHaMH KOMAaH/Ibl;

OLICHMBAaTh KAaueCTBO CBOET0 BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPUSIM,
CaMOCTOATEIHHO C(HOPMYIHPOBAHHBIM YYACTHUKAMHU B3aUMOJICH CTBUS.

PeI‘yJISITl/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranmzanmus:

BBISIBJIISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalHUsX, TPEOYIOIIUX
JUIs pelieHust (U3NYECKUX 3HaAHUM;

OPUEHTHPOBATBCA B  PANIMYHBIX IMOAXOAAX HPUHATHS  PELICHUMN
(MHIMBUYyalbHOE, MPHUHATHE PEHICHUS B TpYIIEe, MPUHITHE PELICHUM
rpyNNoi);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM PELIEHUs (PU3UUECKON 3a]1a4H WU
IUTaHa MCCIEAOBaHUS C Y4ETOM HMEIOLIUXCA PECypCOB U COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTUPOBATH IIpeyiaracéMble BApUAHThI PELLICHUN;
JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEIJIEKT:

JIaBaTh aJICKBATHYIO OLEHKY CUTYallMU U IPeUIaraTh Iiad €€ N3MEHEHNUS,
OOBSICHATH MPUYUHBI  JOCTHKEHHS]  (HEJOCTHMKEHHs) Ppe3yJbTaToB
NESTENIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIECATEILHOCTh (B TOM YHCJE B XOJ BBINOJHEHUS
(¢u3NYeCKOro HCCIEAOBAHUSA WM IPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYyalluid, YCTAHOBJICHHBIX OIIMOOK,
BO3HMKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEJI U YCIIOBUAM,;

CTaBUTH ce0s1 HA MECTO APYIOro 4eJIOBEKa B XOJ€ CIIOpa WIM JTHCKYCCUU
Ha Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIroro;
MPU3HABaTh CBOE MPABO HA OLIMOKY MPH PEIICHUH (PU3NYECKHUX 3a7a4d WIN
B YTBEPXKICHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ MIPABO APYTOroO.



INPEAMETHBIE PE3YJIbTATBI

K koHiy o0yueHus B 7 kjacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh C(hOPMUPOBAHHOCTD Y OOYUYAIOIIUXCS YMEHUM:

UCIOJb30BaTh  MOHATHUS:  (U3NYECKHEe U  XUMHUYECKHUE  SIBIICHUS,
HaOJI0/ICHNE, JKCIEPUMEHT, MOJENb, TUIOTEe3a, €AMHUIIBI (PU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOsIHUSI BellecTBa (TBEpPIOE,
KUAKOE, Ta3000pa3HOe), MEXaHWYECKOE [BUXKEHHE (paBHOMEPHOE,
HEpPAaBHOMEPHOE, MPIMOJIUHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOLIAS
CuJIa, nedopManus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
cooOuIaroImecs CoCcysbl;

pasnuyath siBieHus (aud¢ysus, TEMIOBOE ABMKEHUE YaCTHUIl BEIIECTBA,
pPaBHOMEPHOE  JIBIDKCHHE, HEPAaBHOMEPHOE  JIBI)KEHHE,  HHEpLuS,
B3aMMOJICUCTBUE TEJI, pAaBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOM OChIO
BpalllcHUsI, Mepefadya JaBJICHUS TBEPABIMU TEJIaMH, >KUIKOCTAMH H
ra3amMi, arMoc(pepHOoe JaBlIEHHWE, IUIABAaHUE TeEJ, IPEBPALLECHUS
MEXaHUYECKOW IHEPruu) IO OMHMCAHUIO MX XapaKTEpPHBIX CBOMCTB U Ha
OCHOBE OINBITOB, IEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacrio3HaBaTh IpOSIBJICHWE H3YyYEHHBIX (U3MUYECKUX SBICHUI B
OKpYKarolieM MHpe, B TOM uucie (U3HUECKUE SIBICHUS B IPUPOIE:
IPUMEPBI JBHKEHHUS C PA3IUYHBIMM CKOPOCTSMH B >KMBOW W HEXHUBOU
NpUpose, NEWCTBHE CHJIBI TPEHUS B MPHUPOJIE M TEXHUKE, BIUSHUE
aTMOCc(epHOro JaBJEHUs HA KUBOW OpPraHu3M, IJIaBaHUE PbIO, phluard B
TeJe YeJI0BeKa, MPHU ITOM MEPEBOIUThH MPAKTUUYECKYIO 3a/1a4y B yUeOHYIO,
BBIJICIISATh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHU) (PU3NUYECKUX SBJICHU;
OIKCHIBATh M3yYEHHBIE CBOMCTBA Te M (PU3NUYECKUE SIBICHUS, UCIOIb3YS
¢usnyeckue BeNMUYUHBI (Macca, 00BEM, IUIOTHOCTh BEILECTBA, BpEMS,
IyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIA YIPYIOCTH, CHJIA TSKECTH, BEC
Tena, Cuja TpeHUs, JAaBieHue (TBEPAOro Tela, >KHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CUJla, MEXaHU4YecKas paboTa, MOUIHOCTh, IJIEUO CHJIB,
MOMEHT CHJIbI, KO3((UIMEHT TMOJEe3HOr0 JCHCTBUS MEXaHU3MOB,
KUHETUYECKas W IOTEHLIMAJbHAs SHEprusl), IpU ONUCAHUU IPABHIBHO
TPaKTOBaTh  (PU3NYECKHM  CMBICI  HMCHOJb3YyEMBIX  BEIMYUH, HX
0003HaYEHUs M €IUHMIBI (PU3HMYECKUX BEIUYMH, HAXOAUTh (POPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU BEJIUYMHAMH,
CTPOUTH TpahMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIIUYNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SIBICHHUS M MPOLECCHI,
UCIIONB3Ys MpaBUjia CIOXKEHUs Cui (BI0Jb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MPaBUJIO paBHOBECHs phiuara (OJioKa),



«30JI0TOE TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPruM, NpPU DTOM JlaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aMHUChIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (PU3MUECKUE SIBJICHUS, TIPOLIECCHI U CBOMCTBA TEN, B TOM YHCIIE
M B KOHTEKCT€ CHUTyallMil MNPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATH NIPUUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsiICHEHUE u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3Y4EHHBIX CBOMCTBA (DU3NUECKUX
ABJICHUH, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacyéTHele 3aJaud B 1—2 JEHCTBHS, HCHOIb3YS 3aKOHBI M
dbopmyIibl, CBsI3BIBaIOIIME (PU3MUECKHE BEIUYUHBI: HAa OCHOBE aHalM3a
YCIIOBHS 33/1a4¥ 3alMChIBaTh KPaTKOE yCJIOBHE, MOJCTABIATh (HU3HUECKUE
BEJIMYMHBI B (POPMYINIBI M MPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOAMMBIE JIJIsl PEIleHUsl 3a]1a4, OLIEHUBATh PEATMCTUYHOCTD
NOJy4eHHOU (PU3MYECKOM BEINYUHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh MpU OMOUIU
(bu3NYECKUX METO/IOB, B OMMCAHUN UCCIIEIOBAHUS BBIJCIATH IPOBEPIEMOE
Npeanonokenue  (TUIOTE3y),  pas3inyaTb U MHTEPIPETUPOBATH
NOJyYEHHBI pe3ysbTaT, HAXOAUTh OIIMOKM B XOJAE OIBITA, [eNaTh
BBIBOJIBI 10 €r0 pe3yJIbTaTaMm;

IPOBOJIUTH OMBITHl 10 HAOMIOACHUIO (U3UYECKUX SBICHUM WU
buznYecKux CBONCTB TElL: dbopMyIUpoBaThH MIPOBEPAECMBIE
IPEANONI0KEHHUS, COOUPATh YCTAaHOBKY U3 MPEIJIOKEHHOT0 000PYA0BaHMUS,
3aIlMCBIBATh X0/l OMbITa U (POPMYIIMPOBATH BHIBOBI;

BBINIOJIHATh MPSMbIE W3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Telna,
00béMa, CHUJIBI U TEMIIEpaTypbl C HCIOIb30BAHHUEM AaHAJOTOBBIX U
nu(dpoBBIX TPUOOPOB, 3aMUCHIBATh TMOKa3aHUs NPUOOPOB € YUETOM
3aJJaHHOM a0COMIOTHOM MOTPEITHOCTH U3MEPEHU;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PHU3UUECKON BEJIMUYUHBI OT
JIpYrod C HCIOJIb30BAHUEM TNPSIMBIX H3MEPEHUU (3aBUCUMOCTH TYTU
PaBHOMEPHO JBHIKYILIEroCs Tejla OT BPEMEHM JABWKEHUS TEJa, CHUJIbI
TPEHUS CKOJIbKEHHSI OT Beca Tejla, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHSI OT IUIOIIAJH COPUKOCHOBEHUS TEJl, CUJIbI
VIIPYTOCTU OT YMJIMHEHUS MPYKUHBI, BBITAJIKUBAIOLIEH CHJIBI OT 00BbEMaA
NOTPYKEHHOM YacCTU Tejaa U OT IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH T€Ja, OT TJIYOUHBI, HA KOTOPYIO MOI'PYKEHO TEJO, YCIOBUN
IUTaBaHUs TeJ, YCIOBUN paBHOBECHUS pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM Y4eOHOro HCCIEAOBaHUS, COOMpaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHUs, Clenys MNPeJIoKEHHOMY IIaHy, (UKCHUPOBATH
pe3yabTaThl IMOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEJIUYMH B BUJE



IPEUIOKEHHBIX Ta0IUIl U TpaUKOB, J€JaThb BBIBOABI IO pE3yJbTaTaM
UCCIICIOBAHMUSI;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3MUECKUX BETUYHH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOrO TeNa, CUJIa TPEHUS CKOJIBbXKECHMUS,
JABJICHUE  BO3/lyXa, BBITAIKMBAKOIIAS  CHUJa, JACHCTByrolas  Ha
NOTPY)KEHHOE B IKUIKOCTh TeNo, KOA(DOUIIMEHT TOJIE3HOTO JCHCTBUS
IOPOCTBIX MEXaHU3MOB), Cienys NPEAJIOKEHHON HMHCTPYKIUU: TIpU
BBIMIOJTHEHUN HM3MEPEHH CcOoOMpaTh HKCIEPHUMEHTAIbHYIO YCTAaHOBKY U
BBIUUCIISTH 3HAUEHNE UCKOMOW BEIMYUHBI,

co0iroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH MU padoTe C J1abopaTopHBIM
000py/IOBaHKEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUS MPHOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChbl, TEPMOMETP, IAMHAMOMETP, COOOLIAIOUIMECS COCYIbl, OapoMeTp,
pblyar, HOJBMKHBIA U HEMOJABUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTh;
XapaKkTEepU30BaTh NPUHLMUIBI JEHCTBUS M3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha MX OMUcaHus (B TOM YHCIE:
NOJIINITHUKY, YCTPOHCTBO BOJOMPOBOJAA, THAPABIMYECKHI Mpecc,
MaHOMETp, BBICOTOMEP, IMOPILIHEBOM HACOC, apEOMETP), UCIIONb3Yys 3HAHUS
O CBOWCTBAaX (PU3UYECKUX SIBJICHUU U HEOOXOAUMBIE (PU3MUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAWTH  TMpHUMEpPhl  (HAXOAWTh  WHGPOPMAIMI0O O  TpPUMEpax)
IPAKTUYECKOT0 HCHOJIb30BaHUS (PU3MUECKUX 3HAHUN B IOBCEAHEBHOM
KU3HU JIJ1s1 obecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 370pPOBBbS M COOIIOICHUS
HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPYXKAIOILEH CPEIE;

OCYIIECTBJIATh OTOOpP MUCTOYHUKOB uHGpopmanuu B HHTepHere B
COOTBETCTBUHU C 33/IaHHBIM MTOWCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHHKOB BBIACIATH
uH(pOpMAIUIO, KOTOpasi SBJISAETCA NPOTUBOPEUMBOM WIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MIPU BBINOJIHEHUU YYEOHBIX 3aJJaHUil HAyYHO-IIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIEp)KaHHsA, CIPaBOYHBIE MaTepuasbl,
pecypchl cetu MIHTepHeT, BIasieTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHGOPMAILIUU U3 OJJTHOM 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKWE MUCHMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(POpPMAIMKN (PU3NYECKOTO0 COAECPKAaHUSA, B TOM
yycie MyOJMYHO JeiaTh KpaTKHe COOOIIEHHS O pe3yibTarax MpPOEKTOB
WM Y4eOHBIX HCCJIENOBAaHUM, MPH JTOM TPaMOTHO HCIIOJIB30BaTh



U3YYEHHBbI NOHATUMHBIN anmapaT Kypca (HU3UMKH, COINPOBOXKIATh
BBICTYIIJICHUE IIPE3CHTALUEH;

IpPU BBIMOJIHEHUH YYEOHBIX MNPOEKTOB W HCCIEIOBAHUMA pacCIpenessiTh
0053aHHOCTH B TpPYNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJavyaMu,
CIIEIUTh 3a BBHINOJHEHUWEM IUIaHA JEWCTBHM, aJeKBATHO OLEHUBATH
COOCTBEHHBI  BKJaJ B  JACITEIbHOCTh  TPYIIbl,  BBICTpaUBATh
KOMMYHHUKAaTHBHOE B3aUMOJIEUCTBHE, YUIUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoHI1y 00yueHusi B 8 kiiacce rnpeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Yy 00 yJAIOLIUXCS YMEHHIH:

WCTIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSIHUS BEILIECTBA, KPUCTATUINYECKUE U
amMop(HBIE TeNa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTh
BO3/1yXa, TEMIEparypa, BHYTPEHHSII JHEpPrusi, TEIJIOBOM JBUTaTElb,
AJIEMEHTAPHBIN JIEKTPUUECKUN 3apsifl, HNEKTPUUECKOE OJI€, MPOBOJHUKHU
Y TUDJICKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasznuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHHE U CXKaTue, Teriomnepenaya,
TEIUIOBOE PABHOBECHUE, CMAuMBaHUE, KANWUIAPHbBIC SBICHUS, UCHApEHHUE,
KOHJICHCAIWs, TUIABJIICHUE, KpHCTAUIM3aIus (OTBEpACBaHUE), KHUIIEHUE,
TemIonepeaaya (TErI0MpPOBOHOCT, KOHBEKIIHS, U3JIy4eHHE),
AJIEKTPU3ALIMS TEJI, B3aUMOJICUCTBUE 3apsI0B, ACUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aUMOJCHCTBUE MACrHUTOB, JICHCTBHUE
MarHUTHOIO TOJIsl Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHuTHas WHIYKIIHS)
10 OINHMCAaHUID MX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh MPOSIBIICHWE HM3YYCHHBIX  (PU3NYECKUX  SBJICHHN B
OKpYXKaroIleM MHUpe, B TOM 4ucie (GU3HMYECKUE SBJICHUS B TPUPOJE:
TOBEPXHOCTHOE HATSHKEHHME M KallWUISIPHBIE SBJICHUS B MPUPOJIE,
KpUCTAJUIBI B Tmpupone, uznydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpPCKHE Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, UHEsI, CHETa, JJIEKTPUUIECKUE
SBIICHUS B atMocepe, AIEKTPUIECTBO JKUBBIX OPraHW3MOB, MarHUTHOE
nosie 3eMiid, Jpeid MOII0COB, POJb MAarHUTHOTO IOJS JJIS KU3HU Ha
3emiie, MOJISIPHOE CUSHUE, PU ITOM MEPEBOJUTH MPAKTUUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICISATH CYIICCTBEHHBIC CBOWCTBA (MpU3HAKU) (HU3UIECKUX
SIBIICHU;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (PU3UYECKUE SBJICHUS, UCIIOJIb3YS
(dbu3nYecKre BEIUYUHBI (TeMIIepaTypa, BHYTPECHHSS SHEPTHUs, KOJIUUECTBO
TEIUIOTHI, yJelbHAs TEIIOEMKOCTh BEIIECTBa, YAEIbHAs  TEIUIOTa
MJIaBJICHUSA, yJeJbHAs TeIioTa MapooOpa3oBaHus, yJeldbHas TeIioTa
CropaHus TOIUIMBa, KO3(PQHUIIMEHT IOJE3HOr0 JECHCTBUS TEIUIOBOU



MAILIUHBI, OTHOCHUTEJIbHAS BIIAXXHOCTb BO31yXa, DJJIEKTPUUYECKUU 3apsf,
CHJIa TOKA, JJIEKTPUYECKOE HAINPSIKEHUE, CONPOTUBIECHUE IPOBOJHUKA,
VIEIbHOE  CONpPOTUBJIEHUE  BeUlecTBa, paboTa W MOIIHOCTb
AIEKTPUYECKOTO0  TOKa), TMpU ONUCAHWU TMPABWIBHO TPaKTOBATh
(U3HYECKUI CMBICI MCHOJb3yEMbIX BEIUYWH, 0003HAYEHUS U E€AUHUIBI
buU3MYEeCKUX BEJIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEIMYUHY C JPYTMMH BeJIMYMHAMH, CTPOUTH Tpaduxu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHHUS M TPOLIECCHI,
UCIIONb3Ysl OCHOBHBIE TOJOKEHUS MOJIEKYIIIPHO-KMHETHUYECKONW TEOPUHU
CTPOEHMS BEILLECTBA, MPUHUMUIT CYNEPIO3ULIHNH MOJEH (HAa Ka4YEeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsaa, 3akoH Oma JUIsl ydacTKa LEeNH, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHHs DHEpPruyM, M[pU ITOM JaBarhb
CIIOBECHYIO (OPMYIHUPOBKY 3aKOHA M 3aMUCBHIBATh €r0 MaTEeMaTHYECKOE
BBIPAKCHUE;

OOBICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallUd MPAaKTUKOOPUEHTHPOBAHHOI'O XAPAKTEPA: BBIABIISTH
IPUYMHHOCIIEICTBEHHBIE CBSI3H, CTPOUTh OOBACHEHUE U3 1—2 JOrnyecKux
1aroB ¢ onopoil Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3NYECKHUX SIBICHUM,
(uU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3agauyd B 2—3 JIEUCTBHS, HCIOJNB3Yd 3aKOHBI U
dopmyIibl, cBs3bIBatONIMe (DU3MUECKUE BEJIMYUHBL: Ha OCHOBE aHaiIM3a
YCJIOBHMS 3aJa4d 3allMChIBATH KPATKOE YCJIOBHUE, BBIABIIATH HEIOCTATOK
JAHHBIX JUIsl pelIeHUs 3aJaud, BbIOMpATh 3aKOHBI U (OpPMYIIbI,
HEOOXoMMMbIE i €€ peIIeHUs, MPOBOAUTH pacuy€éThl M CpPaBHUBATH
MOJIYYEHHOE 3HaYeHue (PU3MYEeCKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPU OMOUIH
(bu3nYeCKuX METOJOB, HCIOJIb3Yys ONHCAHUE HCCIEAOBAaHUSA, BBIIEIATH
[IPOBEPAEMOE  IIPEAINOI0KEHUE, OLEHUBATh IPABUJIBHOCTH IOPSAKA
IIPOBENCHUS UCCIIEIOBAHNS, 1€JIaTh BbIBOJBL;

MPOBOAUTH OMBITBI MO HAOMIOJEHUIO (DU3UYECKUX SBICHUNA WM
(bu3nyecKuX CBOMCTB Tel (KalWJUIIpHBIC SBJICHUS, 3aBUCUMOCTbD JaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHusl NpU M3JIYYEHUU OT IIBETa M3IIydarolled (MOriIouaroIiei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOABI OT TEMIEPATYPHI KUIKOCTH U
IJIOIAaM €€ IIOBEPXHOCTH, OJJIEKTpU3alus Tel U B3aUMOJEUCTBUE
DNEKTPUYECKUX  3apSAA0B, B3aUMOAECHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3YAIIM3allAsl MAarHWTHBIX IIOJIEM TIOCTOSIHHBIX MAarHuTOB, JEHCTBHS
MAarHUTHOTO MOJI Ha INPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHMTa,



CBOMCTBA dJEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMyIUpOBATH
MpoBEpsieMble MPEATNOI0KEHUSI, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHMs, OMMMCHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOHI,
BBIIIOJIHATh ~ MPAMBIE  U3MEPEHHUS  TEMIEPATypbl,  OTHOCUTEIbHOMN
BJIAJKHOCTH BO3JyXa, CHJIbl TOKa, HANPSIKEHUd C HCMIOJb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DM3MUECKUX BEJIMYWH, CPAaBHUBATH
pPe3yJIbTAaThl U3MEPEHUH ¢ yU4ETOM 3aJaHHOM a0CONMIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTU OJTHOM (PU3UYECKON BEJIUYHUHBI OT
JpYyrol ¢ WCHOJb30BAHUEM MPSIMBIX U3MEPEHUN  (3aBUCHUMOCTh
CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JJUHBI, IUIOAAA TOMEPEYHOTO
CEUEHUS U yJIeIbHOTO COMPOTUBIICHUS BEIIECTBA TPOBOIHUKA, CUJIbI TOKA,
WIYIIEr0 4Yepe3 IMPOBOJHUK, OT HANpsHKEHUS Ha  MPOBOJIHUKE,
HCCIEAOBAHNUE TIOCJIENOBATENBHOTO W NApaJUIeIbHOTO  COECIMHEHUU
MPOBOAHUKOB): TUJIAHUPOBATH WCCJIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIONTHATh W3MEPEHUs, CIeNys MNPeIOKEHHOMY IIaHy, (UKCHUPOBATH
pe3yNIbTAaThl TMOJYYEHHON 3aBUCHUMOCTH B BHUJAC Ta0Omui W TpaduKoB,
JIeNIaTh BBIBOBI MO PE3YIbTATAM HCCIICIOBAHUS;

MPOBOAUTH KOCBEHHBIE H3MepeHUs (U3NUYECKUX BeIUYUH (ylelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBJICHUWE TMIPOBOJIHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh HM3MEPEHUs, COOMpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAYS MPEIIOKEHHOW WHCTPYKIWH, U
BBIYUCIIATh 3HAUEHUE BEJIMUUHBIL;

coOroaTh MpaBuiia TEXHUKU 0€30MacHOCTH IPpU padoTe ¢ TaOOpaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI JCUCTBUS HM3YYCHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX ONUCaHUs (B TOM YHUCIE:
CHUCTeMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETD,
BOJITMETP, CUETUMK DSIJICKTPUUECKOM HHEPruHU, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbI, HArpeBaTENbHBIE JIEKTPONPUOOPHI (TPUMEPHI), IIIEKTPUUECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJABUTATEIb MOCTOSSHHOTO TOKA),
UCIOJIb3yd 3HAaHUSI O CBOMCTBax (DM3MYECKUX SIBIICHUW M HEOOXOIUMbIE
bu3ngecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTHIE TEXHUYECKHWE YCTPOMCTBA W H3MEPUTEIbHBIC
npuOoOpel MO CXeMaM ¢ CXeMaTHYHBbIM pPHUCYHKaM  (KUJAKOCTHBIN
TEPMOMETP, TEPMOC, TNCUXPOMETP, THTPOMETP, JABUTATENIb BHYTPEHHETO
CropaHusi, JJIEKTPOCKOIN, PEOCTaT), COCTABIATb CXEMbI 3JIEKTPUUYECKUX
LETEN C MOCIEA0BATEIbHBIM U MapaJUICIbHBIM COCIMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYEHUS DJIEMEHTOB DJIEKTPUUECKUX ITIETICH;



NPUBOJIUTH  MpUMEPhl  (HAXOAUTh  WH(OpMAIMIO O  IpUMepax)
MPAKTUYECKOTO HCIIONb30BaHUSI (PU3NYECKUX 3HAHUN B TOBCEIHEBHOMU
JKU3HH JIJTs oOecriedeHrst 0€301MacHOCTH TIPHU OOpAIEeHUH ¢ MpUOopaMu U
TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHHUS 3J0POBbI U COOJIOACHUS
HOPM JKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBJIATh TOWCK HWH(pOpMaNuu (PU3NUYECKOTO COJCPKAHHUS B
NuTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHUHW W IYTEM CpPaBHEHUS
JOTIOJTHUTEIIbHBIX ~ MCTOYHUKOB  BBIACIATH HH(pOpMammio, KoTopas
SIBIIICTCS POTUBOPEUNBOM WIIM MOXKET OBITh HEJIOCTOBEPHOW;
WCITIOJIb30BaTh MPH BBITIOJHEHWN YYCOHBIX 3aJIaHUK HAYIHO-TIOMYJISPHYIO
TuTepaTypy (u3mdeckoro copep)kaHus, CIOPAaBOYHBIE MaTEpUATIBI,
pecypcel cetn MHTEpHET, BIajeTh npuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HHPOPMAIUU U3 OAHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMHUCHMEHHBIC W KPATKHWE YCTHBIE COOOIICHUS,
0006mas uHOOpPMAIIMI0 M3 HECKOJbKHX MCTOYHUKOB (HU3UUECKOTO
CONEP)KaHMUs, B TOM YHCIE€ IYOJMYHO TPEIACTABIATh PE3YIbTAThI
MPOSKTHON WJIM WCCIEAOBATEIBCKON NEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TOHATHIHBIA anmapaT Kypca (QU3UKH,
COIIPOBOYKJATh BHICTYIUICHUE TTPE3CHTAIINCH;

IpU BBIMOJHEHUH YYE€OHBIX TPOEKTOB W HCCICAOBAHMM (U3MUECKUX
MIPOIIECCOB  PACTIPEACIISITh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
MOCTABJICHHBIMU 3aJladyaMU, CJICIUTh 32 BBIOJTHEHUEM TUTaHA JEHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBAThb COOCTBEHHBIN BKJIAJ B
NeATENbHOCTD TPYIIIbI, BRICTPAUBATh KOMMYHHKATHBHOE B3aMMOICHCTBHE,
MPOSIBIISISI TOTOBHOCTD pa3periarh KOHGIUKTHI.

K xoHIy 00yueHust B 9 kjiacce rpeiMeTHbIC pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh IMOHSTHUSA: CHCTEMa OTCYETa, MaTepHaJIbHAs TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXAHUYECKOI'O JIBMIKEHUS, JedopManus
(ynpyrasi, miacTH4ecKasi), TPEHHE, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTb U IEPErpy3KH, LEHTP TSHKECTH, a0COJIIOTHO TBEPIOE TEINO,
HEHTP TSHKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUUYECKUE KoneOaHus U
BOJIHBI, 3BYK, WH(Pa3ByK U YIbTPa3BYyK, SJEKTPOMArHUTHHIC BOJHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJbHO30PKOCTb,
CHEKTPbl UCIYCKaHUSI U MOTJIOLIEHUs, alib(pa, OeTa- 1 raMMa-u3IIydeHHs,
W30TOIIBI, SIZIEPHAsT SHEPIeTHKA,;

pa3nuyarh SBJCHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEHHOE
JIBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBH)KEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JBMKEHUE 10 OKPYXHOCTH, B3aWUMOJICHCTBHE



TE€J, PeaKTUBHOE ABUKEHHUE, KOoJeOaTellbHOe JBIKEHUE (3aTyXarollue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBJKEHUE, OTPAKEHUE
3ByKa, MPAMOJMHEHMHOE DPacCHpOCTpAHEHUE, OTPAKEHUE W MPEIOMIICHHUE
CBETa, OJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3jIokKeHue 0enoro cBera B
CIEKTp U CJIOKEHHME CIEKTPaJbHBIX IIBETOB, JUCIEPCUS CBETa,
€CTECTBEHHas1 PaJMOAKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOrO CIEKTpa
U3JTYYEHHUS ) TIO OMTUCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOMIUX JaHHOE (U3UYECKOE SBJICHUE;

pacrmo3HaBaTh MPOSIBIICHWE HM3YYCHHBIX  (PU3NYECKUX  SBJICHUN B
OKpyXarlieM Mupe (B ToM 4yucjiie (u3nyecKue SBJICHHUS B MPUPOJIE:
MIPUJINBBI U OTJIUBBI, JIBH>KEHUE IU1aHeT COJTHEYHON CHCTEMBbI, PEAKTUBHOE
JBU)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMU,
3EMIIETPSACEHUE, CEHCMHYECKHE BOJIHBI, I[YHAMH, D5XO, LIBETa TeJ,
ONTUYECKHE SIBICHUSI B MPUPOJE, OMOJIOTUYECKOE IEHCTBHE BHJIMMOTO,
yIbTpaduoNIeTOBOIO U  PEHTICHOBCKOTO M3TYyYEHUM, €CTECTBEHHBIM
PaIMOAKTUBHBIA (POH, KOCMHYECKHE JIY9H, PATUOAKTUBHOE H3ITyUCHUE
NPUPOJHBIX MHUHEPAJOB, JEUCTBUE PAJUOAKTUBHBIX H3JIy4CHUN Ha
OpraHW3M YeJIOBEKa), MPU ATOM MEPEBOJIUTH MPAKTUUYECKYIO 3ajady B
yueOHYI0, BBIICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3HMUECKUX
SIBIICHUU;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (PUBMUECKHUE SIBJICHUS, UCTIOIb3YS
busznueckue BEIWYUHBI (CpeHsiE M MTHOBEHHAs CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JBWKEHHH, YCKOpPEHHE, TNEepeMelleHue, MyTh, YIrJoBas
CKOpPOCThb, CHJIa TPEHHUS, CUJia YIOPYTrOCTH, CHUJIa TSHKECTH, YCKOpPEHHUE
CBOOOMHOTO TAJICHUSI, BEC Tela, HMIYJAbC Tela, HWMITYIbC CHJIBI,
MexaHuueckass paboTa W MOIIHOCTh, IOTEHIHAIbHAS OJHEPrus Tea,
MOAHSATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, NOTEHIMAJIbHAS YHEPTUsl CKATON
NPYKUHbI, KUHETUYECKAs DSHEpPrusi, MOoJIHAasg MEXaHW4YecKas »HEeprus,
MEepPUOJ] M YacToTa KojJeOaHuH, AJIMHA BOJHBI, TPOMKOCTh 3BYyKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeldb MPEIOMJIEHUS CPElibl), MPU ONMKHCAHUU
MPaBWIBHO TPAKTOBaTh (PU3NYECKUM CMBICH HCIOJIb3YEeMbIX BEJIUYUH,
0003HAYCHUSI M EIUHHIBI (U3MYECKUX BEIUYHH, HAXOIUTH (OPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEIIMUMHY C IPYTUMU BEITMYHHAMH,
CTPOUTH TpadKN N3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M MPOIECCHI,
UCIIONb3Yysl 3aKOH COXPAHEHUs JHEPruU, 3aKOH BCEMHUPHOrO TATOTEHUS,
NPUHLUN CYNEPIO3UIIMU CWUJI, TPUHLIMI OTHOCUTENbHOCTH [ammes,
3aKk0OHbl HBIOTOHA, 3aKOH COXpaHEHHSI UMITYJIbCA, 3aKOHBI OTPaXKEHUS U
MIPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCCOBOTO YHCET



IpU SJAEPHBIX PEaKLUAX, NP 3TOM J1aBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMCBIBATh €r0 MAaTEMaTUYECKOE BBIPAXKECHMUE;

OOBSCHATH (PU3UYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYallUd MPaKTUKOOPHUEHTUPOBAHHOI'O XapaKTEpa: BBIABIATH
MPUYUHHO-CIIEICTBEHHbBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTUYECKUX
IaroB ¢ Omopoil Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUM,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3anayd  (omuparouecs Ha cucteMy U3 2-3
YpaBHEHUI), UCTIONb3ys 3aKOHBI U (OPMYJIbl, CBA3BIBAIOIINE (DU3HUECKHE
BEJIMYMHBI: HAa OCHOBE aHall3a YCJOBMS 3aJaud 3alMChIBaTh KpPaTKOE
YCIIOBHE, BBISBJISTh HEAOCTAIOLIUE WM M30BITOUHBIE JaHHbBIE, BHIOMPATH
3aKOHBI U ()OPMYIIbI, HEOOXOUMBIE IS PEIICHUs, TIPOBOAUTHh PACUETHI U
OLIEHUBAaTh PEAJUCTUYHOCTh IIOJYYEHHOIO 3HayeHUs  (PU3MUECKOM
BEJIMYUHBI,

pacrio3HaBaTb IPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpU IOMOILU
(bu3nYeCKuX METOJOB, HCIOJIb3Yys OINHMCAHWUE HCCIEAOBAaHUSA, BBIICIATH
MPOBEPSAEMOE  MPEIIOIOKEHUE, OLEHUBATh MPABUIBLHOCTh MOPSAIKA
NPOBEACHUS  MCCIEAOBaHUSA, JelaTh  BBIBOJbL, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUI U ONBITOB;

IPOBOJIUTH OMBITHl 10 HAOMIOACHUIO (U3UYECKUX SBICHUM WU
(bu3MYecKuX CBOWCTB TeNl (M3ydeHUE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEpPruH, 3aBHUCUMOCTb IMepHoJa KoyeOaHUl MNpYyKHUHHOIO
MasiTHUKa OT Macchl rpy3a U KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYIbl MaJIbIX KOJICOaHUH, IPSIMOJIMHENHOE pacpOCTPaHEHHUE CBETA,
pas3iioKeHne Oenoro cBeTa B CIEKTP, M3YUYEHHE CBOWCTB M300pakKeHUS B
IJIOCKOM 3€pKalie M CBOMCTB H300paKE€HUsI IMpeAMeTa B COOuparouen
JWH3€, HAOMIOJCHUE CIUIONIHBIX M JIMHEWYaTBIX CIEKTPOB H3IIy4eHUSs):
CaMOCTOATENILHO cOOMpaTh yCTAaHOBKY M3 HW30BITOYHOro Habopa
0o0OpynOBaHMs, ONWCHIBaTh  XOJI OIBITAa W  €ro  pe3yibTarsbl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOJIUTH MPU HEOOXOJIUMOCTU CEPUIO MPSAMBIX U3MEPEHUM, OIperelsis
CpeAHee 3HAUYCHHE U3MepsieMoil BeMMYUHBI ((POKycHOE paccTosHue
coOuparonieil JIuH3bI), OOOCHOBBIBaTH BBIOOpP cloco0a H3MEpEeHUs
(M3MEpUTENLHOTO MTPUOOpa);

NPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3UYECKHUX BEJIUYHUH C
UCIOJIb30BAaHUEM MPSMBIX HW3MEPEHUH (3aBUCUMOCTh IYTH OT BPEMEHHU
Py PABHOYCKOPEHHOM JBMKEHMU O€3 HadalbHOW CKOpPOCTH, IEpUona
Koje0aHWil MaTeMaTUYeCcKOro MasTHHUKA OT JJUHBI HUTH, 3aBHCHUMOCTHU
yria OTpaK€HUs CBETa OT yrja MaJeHus U yrja MpeJIOMJICHUs OT yria



najieHus1): IUIAHUPOBATh HMCCJEJAOBAHUE, CaMOCTOATEIBHO COOMpATh
YCTaHOBKY, (UKCHpOBaTh pe3yjbTaThl TMOJYYCHHOW 3aBUCUMOCTH
($u3UYECKUX BEIUYUH B BHJE TaOJUI[ U T'PaPUKOB, JelaTh BBIBOJABI MO
pe3yJibTaTaM UCCIEI0BAHUS;

MPOBOANTh KOCBEHHBIE W3MEpEHUS (PU3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpEHHE Tella TIPH PaBHOYCKOPEHHOM JIBU)KCHUH,
YCKOPEHHE CBOOOJHOTO TMajeHUs, >KECTKOCTb MPYXKHUHBI, KO3(DPHUIIMEHT
TPEHUS CKOJBKCHHS, MEXaHWYeckas padoTa W MOIIMHOCTh, YacToTa H
neproj; KoJieOaHW MAaTeMaTUYeCKOro W TPYKHHHOTO MAasiTHUKOB,
ONTHYECKass Cuja COOWpArOIIeH  JIMH3bI, PATUOAKTUBHBIA  (OH):
MJIAHUPOBATh M3MEPEHHs, COOMpaTh SKCIEPUMEHTAIBLHYIO YCTAaHOBKY U
BBITIONTHATh U3MEPEHUS, CIeAys MPEIIOKCHHON MHCTPYKIIUH, BHIYHCIISATH
3HAYEHHE BEJIMYMHBI U aHAJIM3UPOBATH MOJYYEHHbBIE PE3YNIBTATHI C YUETOM
3aJJaHHOM TOTPENTHOCTH U3MEPEHUM;

co0rofaTh MmpaBuiia TEXHUKU 0€30MacCHOCTH IpU paboTe ¢ J1abopaTopHbIM
000pyJI0BaHHEM;

pa3nuyaTh OCHOBHBIC TPU3HAKKM W3YYCHHBIX (U3HUECKUX MOJIEIICH:
MarepualibHasi TOYKa, a0CONIOTHO TBEPAOE TEJO, TOYCUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHAas MOJACIb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh TMPUHIUIBI  JACHCTBUS HW3YYCHHBIX TPHOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA WX OMUCaHUs (B TOM YHUCIE:
CIUIOMETP, NAaTYUKU TIOJOKEHUS, PACCTOSHUSA U YCKOPEHUS, paKera,
DXOJOT, OYKH, TEpUCKON, ¢oToammapar, ONTHYSCKUE CBETOBOJBI,
CIIEKTPOCKOI, JIO3UMETpP, Kamepa BuibcoHa), HUCMONB3YysSd 3HAHUS O
CBOMCTBaX (PU3MUECKUX SBICHMM UM  HeoOXxoaumblie (U3UUYECKUE
3aKOHOMEPHOCTH;

MCIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU W3YYCHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOIOTMYECKUX IPOILIECCOB
pU PEIICHHH YYeOHO-TIPAKTUYCCKUX 3a]ad, ONTHYECKHUE CXEMBI IS
MOCTPOECHUS N300paKEHUH B IJIOCKOM 3€pKajie U COOMPAIOIIEH JTNH3E;
NPUBOIUTH  MpPUMEpPhl  (HAXoauTh  WHOpMaIUMI0O 0  TIpuMepax)
MPAKTUYECKOTO HCITOJIb30BaHUS (PU3NYECKUX 3HAHWN B TOBCEIHEBHOU
KU3HU N1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ Mpudopamu U
TEXHUYCCKUMH YCTPOHUCTBAMH, COXPAHCHUS 3J0POBbSI W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBECHUS B OKPYXKAIOIIEH Cpelie;

OCYIIECTBJIATh TOWCK WH(pOpManuu (PU3NYECKOTO COACPKAHHS B
HNuTepHeTe, caMOCTOSITENTbHO (OPMYIUPYS MTOMCKOBBIN 3alpoc, HaXOINUTh



MyTU ONpeJleNIeHUs] JOCTOBEPHOCTH MOJy4eHHOW MH(OpMAIMK HA OCHOBE
VMMEIOIIMNXCS 3HAHUU U JONIOJIHUTEIIbHBIX UCTOYHUKOB;

MCIOJIb30BaTh MPHU BHINOJHEHUN YYEOHBIX 33JlaHUid HAYYHO-HOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJEp)KaHHs, CIpaBOYHbIE MaTepuasbl,
pecypebl cetn MIHTEpHET, BiaaeTh NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLICHHUS Ha OCHOBE
uH(popMalM W3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO COAEpKaHUS,
MyOJIMYHO MPEACTABIIATh PE3YJIbTAThl MPOSKTHOW WU UCCIIEI0BATEIbCKON
JNEATEIbHOCTH, TPU 3TOM TPaMOTHO  HCMOJIb30BAaTh  W3Y4YEHHBIN
NOHATUMHBIN amnmapar W3y4aeMoro paszzaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTalue ¢ Y4€ToM OCOOCHHOCTEH ayauTOpUHU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoasbnsie | Ilpakrnueckue
n/n NMporpaMMmel Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Pa3znen 1.@u3nka u eé poJib B IO3HAHUM OKPY:KAOIIEr0 MUPa
bub6muorexa IIOK
1.1 ®dusurka - HayKa o one 2
H3Hia - fayka o Hprpoa https:/m.edsoo.ru/7f416194
1.2 du3nYecKre BETUYNHbI 2 1 budmorexa [IOK
https://m.edsoo.ru/7f416194
bu6morexa IIOK
1.3 E 5 2 1
CTECTBEHHOHAYYHBIM METO/ TO3HAHUS hitps://m.cdsoo.rw/7416 194
Hroro no pasaeiy 6
Pa3nen 2.1lepBoHayajibHbIe CBEICHUS O CTPOCHHMH BellecTBa
bub6muorexa IIOK
2.1 C 1
TPOCHHE BEIECTRA https://m.edsoo.ru/7f416194
29 JIBM>KE€HME U B3aUMOAEUCTBUE YaCTHI] ) 1 bubmmoreka [IOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
b K
23 ArperaTHble COCTOSIHUS BEILIECTBA 2 nomorexa O
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3./{Bu:keHUe U B3aUMOAeiicTBUE TeJl
3.1 MexanndecKkoe IBMKCHHU E 3 bubmorexa HOK
https://m.edsoo.ru/7f416194
3.2 Wuepius, macca, IJI0THOCTh 4 1 bubmmoreka [IOK



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

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

bub6morexa IIOK

33 Cuna. Buasl cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4./1aBjienne TBEPABIX TeJ, JKHAKOCTEH 1 ra3os
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 bubmmoreka [IOK
’ TEJIaMH, )KUIKOCTSIMHU 1 Ta3aMU https://m.edsoo.ru/7f416194
bubmoreka [IOK
4.2
Hlaprenie xiaKocTH > https:/m.edsoo.ru/7f416194
but6mmoreka [JOK
4.3 ATMOChEpHOE AaieHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBUE )KUAKOCTH U Ta3a Ha MOrPYyKEHHOE 7 3 bubmumoreka [IOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 5.PaGotra u MOIIHOCTB. DHeprus
bubmorexa [IOK
A P 1
3 abora 1 moIIHOCTS 3 https://m.edsoo.ru/7t416194
5.2 [IpocTeie MexaHU3MBbI 5 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
b K
5.3 MexaHuueckas HEprust 4 1 namorera 11O
https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PezepBHOE Bpems 3
OBHIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 68 12



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

8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM uuppoBbIie
Ne n/mm P Konrpoasbnsbie | IlpakTuyeckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paszpnesn 1. TermioBble siBJIeHUSA
bubmorexa [IOK
1.1 C i 7
TPOCHHE H CBOMCTBA BelllecTna https://m.edsoo.ru/7f4181ce
bu6 OK
1.2 TeroBbie TPOLIECCHI 21 1 5 ubsmorexa Il
https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3znesn 2.J5ekTpryeckne U MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKre 3apsibl. 3apsHKEHHBIC Tea 7 | bu6motexa [IOK
’ U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 i i 2 2 7
OCTOTHHBII HCKIPITCCIIIL TOK 0 https://m.edsoo.ru/7f4181ce
2.3 MarauTHbIC SIBJICHUS 6 1 1.5 buomorexa [TOK
https://m.edsoo.ru/7f4181ce
2.4 DJIeKTPOMAarHUTHAs UHIAYKIIUS 4 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KoanuyecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne n/mm P Konrpoasbnsbie | IlpakTuyeckue (1upp )
NnporpamMmabl Bceero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Paznen 1.Mexanuueckue siBJI€HUSA
11 MexaHu4decKkoe JBUKECHHE U CIIOCOOBI €ro 10 1 bubmorexa [IOK
' OIHCaHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue ten 20 1 3 Eubmorexa IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 budmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3znen 2.Mexannueckue Koj1e0aHUs U BOJTHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHICCKHE KOJCOaRHA https://m.edsoo.ru/7f41a4a6
2.2 MexaHndeckue BOJHBI. 3BYK 8 1 3 Bubmmorera [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3znen 3.9/ekTpOoMAarHuTHOE MOJI€ M 3JIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMAarHUTHOE MOJIE U 6 ’ bu6motexa [IOK
’ 3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
Pa3znen 4.CBeToBbBIE ABJIEHUS
4.1 3aKOHBI pacIpoOCTpaHEHUs CBETa 6 2 bu6motexa [IOK



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

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

4.2 JIuH3BI ¥ onTHYECKHE TPHUOOPHI 6 3 Bubmmorera [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK

4. P 2

3 a3NoKeHue 0eoro cBeTa B CIEKTP 3 httos://m.edsoo.ra/ 7641 ada6
Uroro no pazneny 15
Pa3zpnen S.KBanToBbI€ sIBJICHUSA

bubmoreka [IOK

5.1 Ucnyckanue u noriaomeHnue cBeta aToMoM 4 1 hitps://m.cdsoo.rw/7f4 ] adab
bubmoreka [IOK

5.2 C 6 1

TPOCHIE GTOMHOTO spa https://m.edsoo.ru/7f41a4a6
5.3 SlnepHbie peakiuu 7 1 budmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6.IloBTOpUTEIbHO-0000 A0 M MOYJIB
6.1 [ToBTOpeHME M 00600IIEHNE COAEPKAHUS 9 ) bubmmoreka LIOK
) Kypca dusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KonTpoJibHbIe
padoThI

IIpakTnueckue
padoThI

Jlara
H3Y4YeHUA

JIEKTPOHHBIE
nupposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®u3nka — HayKa 0 IPUPOJIE.
SBnenus npupoasl. Pusnveckue
SIBJICHUS

MexaHn4decKue, TCIIOBEIC,
3JEKTPUY ECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

du3nveckre BETUYUHbI U UX
HU3MepeHue

VYpok-uccinenosanue "M3mepenne
TeMIepaTyphbl Py MOMOIIHU
XKUJKOCTHOTO TEPMOMETPA U JaTYMKA
TemmnepaTypbl”

Kaxk ¢usuka u npyrue ecTeCTBEHHbIE
HAaYKH U3Yy4aroT IPUPOAY.
EcrecTBEeHHOHAaY4YHBIN METOL
no3Hanus. Onucanue PU3NIeCKux
SIBJIGHUU C ITOMOIIBIO MOJeNIeH

bubmioreka [IOK
https://m.edsoo.ru/ff09{72a

VYpok-uccinenosanue "[IpoBepka
TUIOTE3bI: TAJTBbHOCTH IMOJIETA MApUKa,
IMyIICHHOI'O0 TOPpU30HTAJIbHO, TEM
0oJbIIe, yeM 0OJIbIe BhICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BeniectBa. ONbITHI,

7 OKa3bIBAIOIINE TUCKPETHOE CTPOCHHE bu6mmorexa [IOK
bIB ue nu THOE CTPOEHU
A HIHE HCRp P https://m.edsoo.ru/ff09fe0a
BEIIECTBa
bu6mmoreka [JOK
8 JIBr>KeHue 4acTHUIl BEeIIeCTBa
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «ONBITHI 1O
9 HaO0JII0IEHUIO TETJIOBOT'O PaCIIvpEHUs
ra3oB»
10 ArperaTtHble COCTOSHUSI BEIECTBA
B3anmocBA3b MEXy CBOMCTBAMU
BEII[ECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSX U X bu6moreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIbI
Mexanndeckoe JIBUKCHHE.
bu6mmoreka [JOK
12 PaBHOMEpHOE U HEpaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBHDKCHUE
bu6moreka [JOK
13 Ckopocts. Equnuis! ckopoctu H
https://m.edsoo.ru/ff0a079¢
14 Pacte ere . bu6mmoreka [JOK
YeT IYTHU U BpEeMEHU JIBIKCHUS
Y P A https://m.edsoo.ru/ff0a0aed
WNuepuus. 3aKkoH HHEPLIMH.
P N P bu6mmnoreka [JOK
15 B3aumoneiicTBue Ten Kak npUuunHa
https://m.edsoo.ru/ff0a0c10
W3MEHEHHSI CKOPOCTHU JABUKEHUS Tell
16 IInotHOCTS BemecTBa. Pacuer macchl bu6mmoreka [JOK
1 o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIabopaTtopHas paborta «OmnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

ILIOTHOCTHU TBEPAOIO TEJIA»

Pentenue 3amau mo teme "IlioTHOCTD

bubmoteka IJOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cwta kak XxapaKTepuCcTHKa
19 B3aumojiericTBus ten. Cuna
ynpyrocTu. 3akoH 'yka
JlabopatopHas pabota «M3ydenue
20 3aBUCUMOCTH PACTSIKEHUS
(medopmaruu) TPy KUHBI OT
MPUIIOKEHHOM CHITBD»Y
21 SBnenue Tsarotenus. Cumia TSHKECTH
CBsI3b M@Ky CUJION TSKECTH U
N bubmoteka [JOK
22 Maccoii Tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuia TshDKeCcTH
3 Cunia TsDKECTH Ha JPYrux IJIaHeTax. bubmotexa [JOK
duznyeckre XapakTepUCTUKHU IIJIaHET https://m.edsoo.ru/ff0a1502
bubmioreka [IOK
24 141 .
3Mepente e JluHamomeTp https://m.edsoo.ru/ff0al8cc
b K
25 Bec tena. HeBecomocThb nommorexa O
https://m.edsoo.ru/ff0al778
CroxeHue JByX CUJI, HallpaBJICHHBIX
N N bu6moreka [JOK
26 110 OJTHOM MPSAMO.
. https://m.edsoo.ru/ff0ala70
PaBHozeicTBYIOIIAs CUIT
7 Pewenne 3amau no reme
"PaBHogelicTByrOmAas cui"
)3 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSL. bubmmorexa [IOK
TpeHue B npupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIabopaTtopHas pabora «3yueHue bubmoteka IJOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCHUMOCTH CHJIbI TPEHHUS
CKOJIb)KEHHUS OT CHJIBI JJABJICHUS U
XapakTepa COMPUKACAOIIUXCS
TIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenne 3anayd Ha onpeneneHue

30 PaBHOJEHCTBYIOIIEN CHJIBI
Pemenue 3agau o temam: «Bec

31 Tenay, «I'papuueckoe n300paxeHue bubmmoreka LIOK
cy, «Cunbsl», « PaBHonelicTBytOIIast https://m.edsoo.ru/ff0alde0
CUID)

KonTponpHas pabora 1o Temam:
«MexaHuueckoe JIBUxkeHue», «Macca,

32 IUIOTHOCTRY, «Bec Temay,
«"paduueckoe n300pakeHUE CUIT»,
«Cunp»

13 JHasnenune. CiocoObl YMEHBIIICHUS U bubmotexa [JOK
YBEIUYEHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JaBnenue raza. 3aBUCUMOCTh

34 JaBJIEHHUS raza ot o0béma, bubmorexa OK

https://m.edsoo.ru/ff0a2376
TEMIIEPATYpPhI
Ilepenaua naBneHust TBEPABIMU
35 TGJ‘IF;MI/I, JKUAKOCTSMH U II")aSaMI/I. 3aKoH bubmorera TIOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlieHHE B )KMJIKOCTH U rase, bubmoteka [JOK
BbI3BAaHHOE JICUCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenune 3amad o Teme «/laBnenne B bu6mmoreka [JOK
JKMJKOCTU M ra3e. 3akoH [lackasy https://m.edsoo.ru/ff0a2826

38 CooOmaromuecs cocyabl bubmmorexa [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bu6mmoreka [JOK

39 Pnapagmireciiit npece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [TopiiHeBoi
KUJKOCTHBIA HACcOC
Atmocdepa 3emmu. [Ipuunnel
TBOBAHUS B TITHOM
41 ?6,?;(():111(3 ;eMnH.(;S;IB};ICHSIOCTL bubmmorexa [IOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOT0 JaBIEHUS OT BBICOTHI
HaJl ypOBHEM MODS
bu6mmnoreka [JOK
42 Bec Bo3nyxa. ATMocdepHoe 1aBiIeHne hitps://m.cdsoo.r/ff0a2bsa
43 N3mepenne atmocdepHOro naBiaeHuUS. bubmotexa [JOK
Omneit Toppruemm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOro
44 JaBJICHUSA OT BLICOTL(II)HZI[ YPOBHEM buGmrorexa IIOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepous. AtmocdepHoe bubmmorexa [IOK
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay o teme
"AtmocdepHoe naBieHue"
eiiCTBHE )KUIKOCTH U ra3a Ha
47 fOFPY)KGHHOGHB HHUX TEJIO. Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumMenosa cuia
JIabopaTtopHas paborta «OmnpeneneHue
48 BBITAJIKMBAIOIIEH CHJIBL, bubmoteka IJOK

JEHCTBYIOLIEH Ha TEJIO, OTPYKEHHOE
B JKUIKOCTBY

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlabopaTopHas pabota o Teme
«MccienoBanue 3aBUCMMOCTH Beca
TEJa B BOJIC OT 00BhEMa MOrpyKeHHOH
B JKUJKOCTbh YacTH TeJla»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3514

50

[ImaBanue Ten

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JIaGopaTtopHas pabora
"KoHcTpyHnpoBaHue apeoMeTpa Uiu
KOHCTPYHPOBAHHE JIOIKU U
orpezenenne e€ rpy30noabEMHOCTH "

52

Pemrenue 3agau no temam: «IlnaBanme
cynoB. BoznyxomiaBanuey,
«/laBneHue TBEPIbIX TEN, )KUIKOCTEN
M Ta30B»

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckas padbora

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a3{82

54

MomnocTts. ExuHUIEI MOIIIHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

Ypok-uccinenoanue "Pacuér
MOIIIHOCTH, pa3BUBAEMOM TIPU
noasbEMe 1o jectauie"

56

IIpocteie MexaHu3MBbI. Phruar.
PaBHOBecue cun Ha peryare

57

KonTponpHas pabora 1o Teme
«JlaBieHrEe TBEPBIX TEN, XKUJKOCTEU
u ra3oB» / Beepoccuiickas
MpoBEpoYHas paboTa

58

PesepBHbIii ypok. PaboTa ¢ Tekctamu
1o TeMe «JlaBineHue TBEPIBIX Tel,

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0a4 ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUIKOCTEN 1 ra3oBy» / Beepoccuiickas
MpoBepoYHas paboTa

59

Prruaru B TexHuke, OBITY ¥ IPUPOJIE.
JlabopaTopHas pabora
«HccrnenoBanue ycnoBUuil paBHOBECHS
pbryara»

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3agay no teMe «Y ClIOBUS
paBHOBECHUS pblyara

bubmioreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddummenT monesnoro neiictBus
MexaHu3Mma. JlabopatopHas pabora
«3mepenne KIIJI HakioHHON
IIOCKOCTH»

0.5

62

Pemrenue 3agau mo teme "PaboTa,
momHocTh, KIT"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuueckasi SHEeprusl.
Kunernueckast 1 moTeHI[MAIbHAS
SHEPrus

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YpOK-3KCIIEpUMEHT 10 TeMe
"DKcneprUMEeHTalIbHOE OIpee/ieHu e
U3MEHEHUS] KHHETHYECKOH U
HOTEHINAIBHOW SHEPrUuu Mpu
CKaThIBAHHMH TeJIa TI0 HAKJIOHHOMN
mockocTu"

66

KontposnpHas paborta o reme
«Pabota 1 MOLITHOCTE. DHEPrus»

67

PesepBHbIii ypok. Pabota ¢ Tekctamu

bu6moreka [JOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

no teMe "MexaHndeckoe aBrxedue"

https://m.edsoo.ru/ff0adeeb

PesepBHbIii ypok. PaboTa ¢ Tekctamu

68 o teme "Pabdota. MoOIIHOCTE. 1
Ouneprus"
OBIIEE KOJIMYECTBO HACOB I10 63 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuecrBo yacos DJIeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Konrpoasbnsie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBI€ MOJIOKEHHUSI MOJIEKYJISIPHO-
N bu6moreka [JOK
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
HOJTBEPKACHUS
2 Macca u pazMmep aTOMOB M MOJIEKYJI 1
3 Mogaenu TBEPAOTO, KUJKOTO U | bubmuorexa [IOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPOTO,
4 MKHUJIKOTO ¥ Ta3000pa3HOro COCTOSHUN |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KHHETUYECKON TEOPUH
bu6mmoreka [JOK
5 Kpucrammueckue u amopdHsbie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KalUJUIIPHOCTb. | bubmuotexa [JOK
IToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TermnoBoe paclIMpeHne U CKaTUE 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3p TeMepaTypsl O
8 CKOPOCTBIO TEIJIOBOI'O ABUKEHUS 1
YaCTHUII
9 Buytpennsis sneprus. Crioco0bl | bubmuoreka LIOK
M3MEHEHUS BHYTPEHHEHN SHEpruun https://m.edsoo.ru/ff0a5c60
10 Bunsl Tennonepenauun 1 bubmoteka IJOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

VYpok-korpepenmus "lIpakTudyeckoe
HCITOIL30BAaHNE TEMJIOBBIX CBOHMCTB

bu6mmoreka [JOK

11
BEIIECTB U MAaTEPHAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonunuectBo TenyioTel. Y ienbHas bu6moreka [JOK
TEMJIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHEHHUE TEIIOBOr0 OajaHca. bubmmorexa [IOK
TennooOMeH U TEMJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopnas pabora
14 "UccnemoBaHue SIBIICHUS bubmioreka [IOK
TETJI000MeHa MPU CMEIIMBAaHUN https://m.edsoo.ru/ff0a6a98
XOJIOZTHOM U Topsuer Bojibl"
Pacuer xonmuecTBa TEMIOTHI,
15 HEOOXOMMOTO JIJIsl HAarpEBaHUS TeJia
Y BBIICJIIEMOTO UM TIPU OXJIQXKICHUH
16 JlaGopaTtopHas pabota "Onpenenenue bubmmoteka LIOK
yIeIbHOM TEMI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprug ToIMBa. Y AenbHas TEeIioTa bubmotexa [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAEBaAHUE
P bubmioreka [IOK
18 KPUCTAJUIMYECKHUX Tel. Y IelIbHas
https://m.edsoo.ru/ff0a71d2
TENJIOTA MJIaBJICHUS
19 JlabopatopHas pabora "OmnpenenecHue bubmmorexa [IOK
YACIbHOM TEMIOTHI IJIABJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHJIEH CaLUs. bubmuoreka LIOK
Hcnapenune https://m.edsoo.ru/ff0a740c
21 Kunenue. YaenpHas TemioTa bu6moreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

mapooOpa3oBaHus U KOHJICHCAIUH.
3aBUCHMOCTH TEMIIEPATYPbI KUTICHUS
oT aTMoc(epHOTo JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpenenecHue
OTHOCHUTEIBHOM BJIAYKHOCTH BO3ayXa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aa4 Ha OIIpEACIICHUC
BJIAJKHOCTH BO3yXa

24

[TpuHnMIIBI pabOTHI TETIOBBIX
neurareneii. [lapoBas TypOuHa.
JIBurarenb BHyTPEHHETO CropaHus

25

KIIJI TeruioBOro ABUTaTENs .
TennoBble JBUTATEN U 3aIINATA
OKPYKaIoIEH CpeIbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHHMs U MPEeBpaLICHUs
SHEPrUHu B TEIJIOBBIX IIpoLieccax

27

[ToaroToBKa K KOHTPOJIBHON padboTe
o TeMme ""TenJioBbIe ABJICHU.
N3meHeHune arperaTHbelx COCTOSHUM
Bemiecrna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83{2

28

KonTponpHas pabora 1o Teme
"Ter1oBEIe ABJICHUA. V3MeHeHne
arperaTHbIX COCTOSIHUM BelnecTBa"

bu6moreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpu3auus ten. JBa pona
ANEKTPUUECKUX 3apsI0B

30

Ypok-uccienopanue "IaeKTpu3anus
TEJ UHIYKLIUEH U IIpU
COIPUKOCHOBEHUU "



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anMopneiicTBue 3apsKE€HHBIX TE.

bu6mmoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TTOJIE.

1 HanpsbkeHHOCTh 31eKTpUYecKoro bu6mmoreka LIOK
nosist. [IpuHnun cyneprno3unun https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TTOJIEN
Hocurenu snexTpuueckux 3apsiaos.

33 OnemeHTapHblil 3apsaa. CTpoeHue
aToMa

34 [IpoBOAHUKHN U AUDIEKTPUKHU. 3aKOH bubmmorexa [IOK
COXpaHEHUs IEKTPUUECKOr0 3apsaaa https://m.edsoo.ru/ff0a8ef6

35 Pewenne 3a1au Ha npuMeHeHU e bubmotexa [JOK
CBOMCTB JIEKTPUYECKHUX 3aps/10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUN TOK, YCIIOBUS €r0

36 cyliecTBoBaHMs. MIcTOUHUKI bubmrorexa 0K

https://m.edsoo.ru/ff0a95a4

AIEKTPUUECKOT O TOKA

37 JleCcTBUS DIEKTPUIECKOr0 TOKA bubmmorexa [OK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "JleiictBue

38 BJIEKTPUY ECKOTO TOJIsl Ha MPOBOAHUKHU 1
U JUAJIEKTPUKH"

39 DJIEKTPUYECKUN TOK B METAJLIAX, bubmotexa [JOK
JKHUJKOCTAX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DnexkTpudeckas Lelb U € COCTaBHbIE
YacTH
Cuna Toka. Jlabopatopnas padota

41 "N3mepeHne U peryJmpoBaHue CHIIbI 0.5 butmmorexa [IOK

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEeKTpUYECKOE HAIPSIKEHHUE.
BoabsT™merp. JlabopaTopHas paborta

bu6mmoreka [JOK

42 0.5
"N3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a9e14
HanpsokeHus"
43 ConpoTuBIIeHHE TPOBOITHHUKA. bubmotexa [JOK
VY ienpHOE CONMPOTHUBIICHHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
JIaGopaTtopHas pabora "3aBUCUMOCTb
44 3IEKTPUYECKOTO CONPOTUBIICHUS | bubmuotexa [JOK
IIPOBOJHUKA OT €r0 JUIMHBI, IUTOIIA N https://m.edsoo.ru/ff0aa738
MOMEPEYHOr0 CeYeHHs U MaTepuana'
3aBUCUMOCTb CHJIBI TOKA OT
bu6moreka [JOK
45 HanpsbkeHusi. 3akoH OMa i1 yyacTka
https://m.edsoo.ru/ff0aa44a
Lenu
JlabopaTopHas pabora
"HccnenoBanue 3aBUCUMOCTH CUJIBI
bu6mmoreka [JOK
46 TOKa, UIYLIEr0 Yepe3 pe3nucTop, OT 1
https://m.edsoo.ru/ff0aa04e
COIIPOTHBJICHUS PE3UCTOPA U
HaIpspKeHUs Ha pesucrope”
47 [locnenoBarenbHOE U MapajuiebHOE
COEJIMHEHHUSI IPOBOJHUKOB
JlaGopaTtopHas pabora "[IpoBepka
43 IIpaBUJIa CJIIOKEHUS HAIIPSDKEHUH IpU | bubmuorexa LIOK
IIOCJIEA0BATEIbHOM COCAUHCHUU ABYX https://m.edsoo.ru/ff0aaaS8
pe3ucTopoB”
JlabopaTopnas padora "[IpoBepka
49 MpaBuiia JIJs CUJIbI TOKA IMTPU 1 bubmoteka [JOK

nmapauiCJbHOM COCAUHCHUHU
pe3uctopoB”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pewienne 3a1au Ha npuMeHeHU e

50 3akoHa OMa a3 oro bubmorexa OK
Ha OMa 111 pa3IndHor
AP https://m.edsoo.ru/ff0aaf8a
COCIMHEHUSI ITPOBOIHUKOB
51 PaGoTa 1 MOIITHOCTP JIEKTPUIECKOTO bubmmorexa [IOK
Toka. 3akoH [[xoyns-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "Onpenenenue
52 a00TBI 1 MOIIHOCTH DJIIEKTPUUECKOTO bubmorexa OK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUYECKUE [T U TOTPEOUTEH
N bu6mmoreka [JOK
53 ANIEKTPUYECKOW SHEPTHH B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikanue
54 ITocTossHHBIE MATHUTHI, UX
B3aMMOJICHCTBHE
55 VYpok-uccrnenoranue "M3yuenue bubmmorexa [IOK
MoJIed MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTHOe 110)1e. MarauTHOE MojIe
bu6mmoreka [JOK
56 3eMJIM U ero 3HaueHue JJId >KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emire
[ToaroToBka Kk KOHTPOJIBHOW paboTe
o TeMe "DIEKTPUUYECKUE 3aPSIIbI.
P s bu6moreka [JOK
57 3apspKeHHBIE Tena U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMogeiicTBus. [locTOSHHBIN
SIEKTPUYECKU TOK"
Kontponphas pabora o reme
"DnekTpudecKue 3apsabl.
P P Bumotexa IJOK
58 3apspKEeHHBIE Tella U UX

B3auMoeicTBUs. I1oCcTOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8
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poBepoyHas pabora

59

PesepBHbIii ypok. PaboTa ¢ Tekctamu
o Teme "llocTossHHbIN
anekTpuueckuii Tok" / Beepoccuiickas
poBepoyHas paborta

bu6moreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Dpcrena. MarautHoe nose
ANEKTPUUECKOr0 TOKa MaruutHoe
T10JI€ KaTYLIKHA C TOKOM

bubmioreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumMeHeHne 2IeKTPOMarHuTOB B
texHuke. JlaboparopHas pabora
"U3ydyeHue nercTBUsS MarHUTHOT O
0JI Ha TTPOBOJIHUK C TOKOM"

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOABUTaTENb TOCTOSTHHOTO
Toka. Mcronp30Banue
AIIEKTPOABUTATENIEH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTopHas pabora
"KoHCcTpynpoBaHue 1 U3y4eHHE
paboThl AnekTpoaBUraTens”

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

63

OnbiTel apanes. 3aKkoH
3JIEKTPOMAarHUTHOM MHIYKIUH.
IIpaBuio Jlenna

64

Dnektporeneparop . CriocoObl
ITOJIy4EHUS NEKTPUYECKON SHEPTUH .
DJIEKTPOCTAHIIMU HA
BO300HOBJISIEMBIX MCTOUHHUKAX
SHEPrUU

65

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DIIEeKTpUYeCcKue u



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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MAarHUTHBIE IBJIeHUA"

KonTponpHas pabora 1o Teme

66 "DIEeKTpUYECKIE U MAarHUTHBIE 1 bubmnorexa I1OK
Tp" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblii ypok. Pabota ¢ TekcTamu | bubmotexa [JOK
o teme "TemnoBrle aBiaeHns" https://m.edsoo.ru/ffO0acc5e
63 Pe3epBHblii ypok. Pabota ¢ Tekctamu |
o TeMe "MarduTHele ABiieHus"
OBIIEE KOJIMYECTBO YACOB I10 63 145

ITPOTPAMME



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

9 KUIIACC

KoanuectBo yacos DJIeKTPOHHBIE
[
‘:;H Tema ypoka Beero Konrtpoasbnbie | IlpakTudeckue fa[:;;ennﬂ :)lgl()bal:();;eenbﬂme
padoThI padoThI pecypen

: MexaHr4ecKoe IBHKCHHUE. 1
MatepuanbHas TOuKa

) Cucrema orcuera. OTHOCHTEIHHOCTD | bu6mmoreka [JOK
MEXAHUYECKOTO IBU>KCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsSIMOTTMHENHOE | bubmuoreka LIOK
JIBUXKEHHUEC https://m.edsoo.ru/ff0ad19a
HepaBHOMEpPHOE TPAMOIMHEHHOE

4 nBwxeHue. CpeaHsas 1 MrHOBEHHAs 1
CKOPOCTH

5 [TpsMonuHeliHOe paBHOYCKOPEHHOE | bu6mmoreka LIOK
JIBIDKEHHUE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPAMOIMHENHOT O

6 PaBHOYCKOPEHHOT'O JIBUKEHUSI. 1
I'padux ckopocTu
JlabGopaTopHas pabora "Onpenenenue

. YCKOPEHHUS TeJa Mpu | | bubmuorexa [IOK
PaBHOYCKOPEHHOM JIBUKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"

g CBoOonnoe nageHue tei. OnbIThI !
lanunes

9 PaBHOMEpHOE JIBH>KEHUE 10 ] bubmmorexa [IOK

okpyxHocTH. [lepuosa u yactora

https://m.edsoo.ru/ff0ae176
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oOpaienus. JIuneitnas u yriioas

CKOPOCTH
10 L{eHTpOCTpEMUTENBHOE YCKOPEHUE
1 Ilepssiii 3akoH HeroTOHA. BekTop bubmotexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akoH HeroToHa. bubmmorexa [IOK
PaBHoxelicTByIOIIAs cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmmoreka LIOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha npUMEeHEHUE bubmuorexa [IOK
3aK0HOB Hpr0TOHA https://m.edsoo.ru/ff0aebbe
bubmuorexa LIOK
15 Cuua ynpyrocri. 3akoit Lyka https://m.edsogru/fanecaZ
16 Pemenne 3aga4 mo teme «Cuia
YIOPYTOCTH»
17 JlabopartopHas pabora «Onpenenenue bubmotexa [JOK
JKECTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
bubmotexa [JOK
18 Crna Tperi https://m.edsogru/fanﬂ?aS
19 Pemenne 3amau mo Teme «Crita bubmioreka [IOK
TPEHUD? https://m.edsoo.ru/ff0afa26
20 JlabGopaTopHas padora "OnpeneneHue bubmuorexa LIOK
Kod(h(ULIMEHTA TPEHUS CKOJIbXKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3ana4 no treme "3aKkoHbI
21 Herorona. Cuia ynpyroctu. Cuiia butmmorexa [IOK
" https://m.edsoo.ru/ff0afb8e
TpEHUS
2 Cuta TsHKeCTH U 3aKOH BCEMUPHOTO bubmoteka IJOK

TATOTEHHS. Y CKOPEHHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0ae982
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naacHus

Ypok-koHpepenuus "JBrkeHue Ten

23 BOKPYTI T'PaBUTALlHOHHOIO L[EHTpa
(Conneunas cucrema). 'anaktuku"
Pemenne 3aga4a mo teme "Cuna
bubmioreka [IOK
24 TSYKECTH M 3aKOH BCEMUPHOT' O
" https://m.edsoo.ru/ff0af5{8
TATOTCHUS
75 [TepBast kocMH4€ecKasi CKOPOCTb. bubmmoreka [IOK
HeBecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHAIBHON TOYKH .
AOGCOTIOTHO TBEPIOE TEIIO .
N bu6mmoreka [JOK
26 PaBHOBecue TBEpOro TENA C
i o https://m.edsoo.ru/ff0afe36
3aKpeNIEHHON OCBIO BPAILICHUS .
MowmenT cuitbl. LleHTp TsxecTn
PaBHOBecne MarepruaibHON TOUKH .
AOGCOMOTHO TBEPAOE TENO .
27 PaBHOBecue TBEpIOroO TENA C©
3aKpETIEHHON OCBIO BPAIIICHUS .
MowmenT cunbl. LleHTp TshkecTn
)3 Pemenne 3amad mo reme "MoMeEHT bubmotexa [JOK
cwibl. Llentp Tsoxectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIbHOI paboTe Mo
" bubmoteka [JOK
29 TeMe "MexaHndeckoe JBHKEHHE.
. " https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
KonrtposnpHas pabota o reme
" bubmotexa [JOK
30 Mexannyeckoe IBHKEHHE.
. " https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten
31 Nmnynsc Tena. UMnynse cuibl. 3aK0H bu6mmoreka LIOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITyJbCca. YIIPYroe u
HEYIIPYro€ B3auMO/IE1CTBUE

https://m.edsoo.ru/ffOb07fa

Pewienue 3amay mo teme "3aKkoH

bu6moreka [JOK

32 COXpaHEHMs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
13 Ypoxk-koHpepennus "PeakTuBHOE
JBUYKEHHE B IPUPOJIE U TEXHUKE"
34 Mexanndeckasi paboTa ¥ MOIIIHOCTh bubmorexa [OK
https://m.edsoo.ru/ff0b0ag4
35 PaGoTa CHIIBI TSDKECTH, CHIIBI bubmioreka [IOK
YIPYTOCTU U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHas pabota «Onpenenenue
36 paboTHI CHIIBI TPEHHUSI IPU
pPaBHOMEPHOM JBUKEHUHU TENA 11O
FOPU30HTATIBLHON TOBEPXHOCTH
37 CBs13b DHEPrUH U PabOTHI.
IToTeHunanbHas SHEpPrus
13 Kunernueckas sueprus. Teopema o bubmmorexa LIOK
KUHETUYECKOU DHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPIUH B
MEXaHUKe
40 JlabopaTopHas pabora «M3yueHue bubmmoreka [IOK
3aKOHA COXPAHEHUS JHEPTUU» https://m.edsoo.ru/ffOb12fe
41 KonebaTempHoe IBHXKCHUE B €TI0 bubmioreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxaroiue KoneOaHusl. bubmmorexa [IOK
Brinyxnennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MatemaTu4ecKuii 1 NPpYyKUHHBIN

MAasaTHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccinenoBanue «3aBUCUMOCTb
nepuoia KoineOaHui OT )KeCTKOCTH
HpY>KUHBI K MacChl Ipy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0b197a

45

IIpeBpalienne s3HEeprumn npu
MEXaHUYECKUX KOIEeOaHUIX

46

JlabopatopHas pabota «Omnpenenenne
Y4acTOTHI ¥ TEPUO/a KoeOaHui
NPY>KUHHOT O MassTHUKA

bubmioreka [IOK
https://m.edsoo.ru/ffObl aec

47

JlabopaTopnas pabora «IIpoBepka
HE3aBUCUMOCTH MEPHOa KOJIeOaHUH
rpy3a, MOABEIICHHOTO K HUTH, OT
MaccChl Ipy3a»

bu6moreka [JOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoaHbl. CBOMCTBaA
MEXaHM4eCKUX BOJH. [IpomosibHbIE U
MONEPEYHbIE BOIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2 1fe

49

Ypok-koHpepennus "MexaHuIecKHe
BOJIHBI B TBEPIIOM TEJIE.
CeiicMuueckue BOJHBI"

50

3Byk. PacnpocTpanenue u oTpakeHue
3ByKa

51

VYpok-uccrnenosanue "Habmonenne
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pEe30HaHC

53

Ypok-koHpepenuus "YIbTpa3ByK U
uH(Pa3BYK B MPUPOJIE U TEXHHUKE"

bubmoteka [JOK
https://m.edsoo.ru/ffOb23ca

54

[TonroToBKa K KOHTPOJILHON padboTe 1O

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHBI COXpaHEHUS.
Mexannyeckue Koje0auus U BOJIHbI"

https://m.edsoo.ru/ff0b25f0

KonrtponeHas paborta o teme

55 "3aKoHbI cOXpaHeHUs. MexaHnuecKue
KosieOaHUs U BOJIHBI"
56 DNEeKTPOMarHuTHOE TOJIe. bubmuotexa [JOK
ONEeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpok-koHpepennus "lkana
53 AJIEKTPOMArHUTHBIX BOJIH. bubmotexa [JOK
Hcnonb30BaHue 2IEKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH J1JIs1 COTOBOM CBSI3U"
Vpok-uccinenoanue "M3yuenue
N bubmoteka [JOK
59 CBOMCTB JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MOMOIIBIO MOOHMIIBHOTO TenedoHa
Pemienue 3a1au Ha onpeaeneHue
60 YacTOThI U JJIMHBI 3JIEKTPOMATHUTHON
BOJTHBI
DNeKTpoMarHuTHasi MpUpo/ia CBeTa.
61 C B N bu6moreka [JOK
KOpOCTb cBeTa. BoHOBBIE CBOMCTBA
P https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku cera. [IpsmonnHelinoe
bubmioreka [IOK
62 pacmpocTpaHeHUe CBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connna u Jlynsl
3aKOH OTpa)KEHHs CBETa. 3epKaia.
bubmoteka [JOK
63 Pemienue 3a1au Ha MpuMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPa’KEHUSI CBETa
64 [Ipenomnenne cBera. 3akoH bubmotexa [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMPEJIOMJICHHS CBCTa

https://m.edsoo.ru/ffOb3aea

[TonHOE BHyTpEHHEE OTPaKEHUE CBETA.

bubmoteka IJOK

65 Hcnonp30BaHue MOJTHOTO BHYTPEHHET O hitps:/m.ed FOb3CS
ps://m.edsoo.r cSc
OTPaXXEHUS B ONTHYECKUX CBETOBOJIAX
JlabopartopHas pabota "VccnenoBanue
66 3aBUCUMOCTH yTJIa MPEIOMIICHUS
CBETOBOTO JIy4a OT yTIJia maJeHus Ha
rpaHuue "Bo3ayx-cTexsno""
VYpok-koHpepenius "Mcnonp3oBanue
67 MIOJIHOI'O BHYTPEHHET O OTPaKEHUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHAs CBS3b"
bubmuorexa LIOK
68 Jlunzel. OnTHYeckast cuja JIMH3BI 1
https://m.edsoo.ru/ff0b3f2¢
. bubmotexa [JOK
69 [Toctpoenue n3o00pakeHui B IMH3aX &
https://m.edsoo.ru/ff0b444a
JlabopartopHas pabota "Omnpenenenue
. bubmmorexa [IOK
70 (OKYCHOTO pACCTOSIHUS U ONITUYIECKON H
CHTBI CoBuparomeit mHzH" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTuueckue bubmotexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubmuotexa [JOK
72 ['ma3 kak onTuveckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "JledexTs
3penus. Kak coxpanuts 3penue”
Paznoxenue 0esnoro cBera B CIEKTP.
74 Omnbitel HetoToHa. CrioxxeHue bubmmorexa [IOK

CIEKTpaAJIbHBIX LBETOB. [{ucnepcus
CBETa

https://m.edsoo.ru/ff0c0fdc
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JlabopaTopHas pabora "OnbITH TIO
Pa3ioKEHHIO OEJIOro CBETa B CIEKTP U

bu6mmoreka [JOK

7
5 BOCIHPUSATHIO I[BETA MPEAMETOB MPU UX hitps://m.cdsoo./ff0c0e2a
HAOIIIO/ICHUH Yepe3 [IBETOBbIE
bunbTpH"
VYpok-npaktukym "BonHOBbIE
76 CBOMCTBA CBETA: AUCIIEPCHS,
uHTepdepeHus u nudpaxus”
77 OmnbiTel Pe3epdopaa u miianerapHas bubmuotexa [JOK
MOJIeJIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Tocrynatel bopa. Monens atoma bopa
HcnyckaHue v IOTJIOIEHNE CBETA
. bubmotexa [JOK
79 aromoM. KBauTsl. JInHelyaTbie
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypok-npaktukym "HabmogeHne bubmoteka IJOK
CHEKTPOB UCHyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PainoakTMBHOCTB U €€ BUJIBI bubmioreia LTOK
s A https://m.edsoo.ru/ff0c1672
20 Ctpoenue atomHoro sigpa. Hykionnas bubmotexa [JOK
MO/ EJIb https://m.edsoo.ru/ffOc18ac
23 PaguoakTuBHBIE IPEBPALLICHHUS. bubmmoreka LIOK
H3oTonbl https://m.edsoo.ru/ffOclal4
84 Pemienue 3agay mo TeMe: bubmoteka [JOK
"PanroakTuBHBIE MpeBpalieHus " https://m.edsoo.ru/ff0c 1b4a
85 Ilepuoxa nonypacnana
Vpok-koHpepeHnus "PagnoakTHBHbBIC
P Geperu A bubmoteka IJOK
86 U3IIy4€HUs B IPUPOJIE, MEAUIUHE,

TeXHUKE"

https://m.edsoo.ru/ff0c2126
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SnepHbie peakuyn. 3aKOHBI

87 coxpaHe 3apsI0BOrO M MaccoBOr0 bubmioreia LIOK
XPaHEHHUs 3apsiI0BOro U M BOT
P Pl https://m.edsoo.ru/ff0c1c58
qucen

28 DHeprus CBs3M aTOMHBIX siiep. CBs3b bubmmorexa [IOK
MAacChl U JHEPIrUuu https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no teme "Snepuoie
peaxun"

90 Peakuuu cunTesa u neneHus saep. bubmotexa [JOK
Ncrounuku sneprun CosiHIA U 3BE3]] https://m.edsoo.ru/ffOc1e88
VYpok-kondepennus "Anepuas

01 sHepreTuka. JleicTBus
PaOAKTUBHBIX U3JIYYCHHUH HA KUBBIC
OpraHu3Mbl"

[TonroToBKa K KOHTPOJILHOW padoTe 1o

9 Teme "DIeKTPOMarHuTHOE TOJIE. bubmmorexa [IOK
DNIEeKTpOMarHuTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBbie sBiaeHus"

KonrtponwsHas pabota o teme
93 "JneKTpOMarHuTHOE MOJIE.
DNeKTpOMarHuTHbIE BOJHHBI.
KsanToBbie ssBieHus"
[ToBTOpEHUE, 0000IICHME.
bu6mmnoreka [JOK
94 JlabopaTopHblie pabOThI IO KypCy
" . " https://m.edsoo.ru/ff0c245a
B3aumopneiictBue ten
[ToBTOpenue, o6o0uieHue. Penenne
bu6mmoreka [JOK
95 pacyeTHbhIX U Ka4E€CTBEHHBIX 33/]1a4 11O
" " https://m.edsoo.1u/ff0c2572
TeMe "TernioBbie Mpoecchl
96 [ToBTOpeHue, 0000IICHNE. PenieHne bubmoteka IJOK



https://m.edsoo.ru/ff0c1c58
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pacueTHBIX M KAYECTBEHHBIX 3a]1a4 110
teme "KIIJI TemnoBbIx aBurareiaci”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o600IeHNE. Pemenue

bu6moreka [JOK
97 pacyeTHbBIX U Ka4€CTBEHHBIX 3a/71a4 1O 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycranoBok"
[ToBTOpenme, 0600ImEHHE.
98 JlabopaTopHbie paboOTHI IO KYpC 1 1 bubmorera TIOK
" patop P " pey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIC SIBJICHUS
[ToBTOpenue, o6o6menune. Pabora ¢
" bubmotexa [JOK
99 TEKCTaMH 10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUS B MEXaHUKE
[ToBTOpenue, o600uieHue. Pabora ¢
" bubmotexa [JOK
100 tekctamu 1o Teme "Konebanus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600menne. Pabora ¢
101 TekcTamu 1o teme "CBeToBbIe 1 bubmmorexa [IOK
" https://m.edsoo.1ru/ff0c3044
SIBIICHUSI
[ToBTOpenue, o600uieHne. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBas u 1
anepHas ¢uzuxa"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME
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IMPOBEPSEMBIE IIPEJMETHBIE PE3YJBTATBI OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN ITIPOT'PAMMbBI OCHOBHOI'O
OBILIETO OBPA3OBAHUSI

7 KIIACC

Kon
NPoBepsIeMOro
pe3yabrara

HpOBepﬂeMble NMpeaAMETHBIC Pe3yJIbTaThbl 0CBOCHUA OCHOBHOM
06pa3OBaTeJILHOﬁ mporpammsbl OCHOBHOTI'O oﬁmero 05pa30BaHHﬂ

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pa3jinyaThb SABJICHUA 110 OINHUCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘IGCKO€ SABJICHUC

1.3

pacno3HaBaTh IPOSBICHUE H3YYEHHBIX (U3MUYECKUX SBJICHUH B
OKpYXaloIlleM MHUpE, B TOM uucie (pu3nyeckue SBICHUS B NPUPOIE,
IIpU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBLACIATH

CYILIECTBEHHBIE CBOICTBA (TPU3HAKH) (PU3NUECKUX SBICHUN

1.4

ONUCHIBATh M3Y4YCHHbIE CBOHCTBa Tel M (U3MYECKUE SBICHUSA,
UCTOJNBb3ysl (U3NYECKHE BEJIMYHMHBI, NPU OMNHCAHUM TPaBUIBHO
TPaKTOBaTh (PU3UUECKUI CMBICH HCIOJIB3YEMBIX BEIWYHMH, WX
0003HAauEHUS U €AUHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYK (U3MUECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMH, CTPOUTh TIpaUKH  HU3YYEHHBIX  3aBUCHMOCTEH

(U3NYIECKUX BEITMYUH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3NYECKUE SBJIEHHUS U IPOLECCHI,
UCIOJIb3Ysl M3YyYECHHBIE 3aKOHBI, IIPU O3TOM JaBaTb CIOBECHYIO
GOpMyNIUpOBKY 3aKOHAa M  3allUChIBaTh €ro  MaTeMaTUYecKoe

BBIPAKCHUEC

1.6

OOBSICHATD (PU3WUYECKUE SBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM
9yyclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISBISATh MPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne M3 | — 2 JIOTMYEeCKUX ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBONCTBA (PM3MUECKUX SBIICHUN, (PU3HMUECKUX 3aKOHA WJIN

3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a1auynd B 1 — 2 nelcTBUSA, UCMONb3Ys 3aKOHBI U




(dhopMyIIBI, CBSI3BIBAIONINE (DU3UUECKUE BEIMUUHBI: HA OCHOBE aHaIM3a
yCJIoBUA 3aJadd  3allMCbIBATb KpPATKOE YCJIOBHUEC, IIOACTABJIATH
¢uznyeckne BETUYMHBI B (OPMYJIBI M MPOBOAUTH PACcUEThl, HAXOUTh
CIPaBOYHBIC JIAHHBIC, HEOOXOMUMBIC ISl PEIICHHS 3a7ad, OllCHUBATh

PEATMCTUYHOCTD MOTYYEHHON (PU3NUECKOI BETMUNHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXXHO PEIIMTh TMPH TTOMOIIU
(GU3NYECKNX METOJ0OB, B ONUCAHUU HCCICNOBAHHS  BBIACIATH
MpOBEpsSIeMOE  MpenanojokeHue  (TUMOTE3Y), pasiuyarb u
WHTEPNPETUPOBATh TOJYUYEHHBIH pE3yJIbTaT, HAXOAUTh OLIMOKU B

X0 € OIbITa, A€JAaTh BBIBOJLI 11O €T'0 PE3yJibTaTaM

1.9

IPOBOAUTL ONBITHI MO HAOMIOAEHUI0 (U3UYECKUX SIBJICHUM WiIn
¢usnyeckux  cBOMCTB  Teln:  (opMynaMpoBaTb — IpOBEpsiEMble
IpPeANOIIOKEHUs,  COOMpaTh  YCTAaHOBKY U3  IPEUIOKEHHOIO

O60py,Z[OBaHI/I$I, 3aIIMChIBATh X0/ OIIbITA U q)OpMy.]'II/IPOBaTb BBIBOABI

1.10

BEITIOJNHATH TPSMBIC M3MEPEHUS C HUCIOJB30BAHUEM aHAJIOTOBBIX W
nu(ppoBBIX TPUOOPOB, 3aNUCHIBATh IOKa3aHHS MPUOOPOB C y4EéTOM

3aJIaHHOW a0COJIFOTHOM MOTPEIIHOCTH U3MEPCHHIM

1.11

MPOBOJIUTh  HMCCIICIOBAHME  3aBUCUMOCTH  OJHOM  (PU3WYECKOMH
BEJIMYMHBI OT JPYro C HCIOJIb30BAHUEM TIPSMBIX H3MEPEHU,
y4acTBOBaTh B IIJIAHMPOBAHUHM YYEOHOTO WCCIICAOBAaHHS, COOMpAThH
YCTAHOBKY U BBITIOJHATh U3MEPEHUs, CIEAYS MPEAJI0KEHHOMY TIJIaHy,
(UKCUpPOBaTh PE3yJNbTATHl TOJYYCHHOW 3aBUCHMOCTH (PU3UUYECKUX
BEJIMYHMH B BUJIC TIPEJIOKCHHBIX TAaOJUI U TPpa(UKOB, AEIaTh BBIBOJIBI

0o pC3yJjibTaTaM UCCICAOBAHUA

1.12

MPOBOAUTH KOCBEHHbIE H3MEpeHHs (PU3MUECKUX BEIUYMH, CIEeays
MPEI0KEHHON MHCTPYKIMU: MIPU BBITOJIHEHUU U3MEPEHUN coOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYHCIATH 3HAUYEHHWE HCKOMOM

BCIIMYHHBI

1.13

CO6J'IIO,Z[3TB npaBujia TCEXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOpHBIM 000PYJOBAHUEM

1.14

yKa3plBaTb MPHUHLHUIBI JACHCTBUA INPUOOPOB U  TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIBI JEHCTBUS HU3YyYEHHBIX
npuOOpOB M TEXHUYECKHX YCTPOWCTB C TOMOIIBIO HMX ONHCAHUS,
UCTONB3ysl 3HaHUS O CBOWCTBAX  (U3MYECKUX SBICHUH U

HeoOXoauMble (PU3NIECKHE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

IPUBOAUTH IMpPUMEPbl (HAXOAUTh HHPOPMALMIO O IpUMEpax)
MIPAKTUYECKOT0 MCIOJIb30BaHUS (PU3NUYECKUX 3HAHUI B IIOBCEAHEBHOMN
XKU3HH 11 o0OecriedeHus O€30MAaCHOCTH TpU  OOpalieHuu ¢
MpuOOpaMu U TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U

COOJTIOIEHUST HOPM DKOJIOTUYECKOTO MTOBEICHUS B OKPYKAIOIIEH cperie

1.16

OCYIIECTBJIATh OTOOP MCTOYHUKOB MHGopManuu B cetu MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM M MyTEM CPAaBHEHMSI PA3NIMYHBIX HCTOYHHKOB
BBIJICJIATE MH(OPMAIMIO, KOTOpasi SBJSIETCS NPOTHBOPEUMBOW WM

MOKET OBITH HEIOCTOBCPH ol

1.17

UCIOJIb30BaTh npu BBITIOJTHEHU U y4eOHBIX 3a1aHUI
HAay4YHOINOMYJSPHYIO  JUTEpaTypy  (usuueckoro  conepskaHus,
CIpaBOYHBIE MaTepualibl, pecypcel ceTtu VHTepHer, BlaaeTh
npuéMaMu KOHCHEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus WH(GOpMAIIUU

U3 OJTHOI 3HAKOBOW CHUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE MHCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HHPOpMAUUH (PHU3NIECKOTO
CoiepXaHus, B TOM YHUCJe MyOIUYHO JeNaTh KpaTKue COOOMIEeHHUS O
pe3ynbTaTax NPOEKTOB WM YYEOHBIX HCCIIEAOBAHUN, TMPH ITOM
rPAaMOTHO MCHOJb30BaTh M3YyYEHHBIM MOHSATUWHBIA ammapar Kypca

(U3MKH, CONPOBOXKATH BBICTYIIJICHHE TPE3CHTAINEN

1.19

IIpH BBIIOJHCHUH y‘le6HBIX IMPOCKTOB U I/ICCJ'Ie)IOBaHI/Iﬁ pacnpeaciisaTh
00513aHHOCTH B Ipynni€e B COOTBETCTBHUHU C IMOCTABJICHHBIMU 3adJ/la4aMU,
CICAUTh 3a BBIIIOJJHCHUCM IlJIaHa I[CflCTBHfI, aZICKBAaTHO OLCHUBATH
CcOOCTBEHHBIN BKJIIaA B  JACATCIBHOCTL  I'pPYIIbl, BBbICTPAWBATH
KOMMYHUKATUBHOC B33HMOI[CI>1CTBPI€, YUYUThIBAA MHCHHEC

OKPY’KaIOIIUX

8 KVIACC

Kon
NpoBePsIeMOro
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJIbTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATh ITOHATHUA

1.2

pa3jn4aTh ABJICHUA IO OMMCAHWUIO HMX XapaKTCPHBIX CBOMCTB M Ha




OCHOBC OIBITOB, ACMOHCTPUPYIOIUX JAHHOC (1)I/ISI/I‘IGCKO€ SABJICHUC

1.3

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (U3NYECKUX SIBICHUI B
OKpY’KaloIllleM MHpE, B TOM 4YHclie (U3NYEeCKUe sSBICHHUS B MPUPOIE,
IIpU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBILACIATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

ONUCHIBATh M3yYCHHbIE CBOHCTBa Tel M (U3MYECKUE SBICHUSA,
UCHONB3ysl (U3NYECKHE BEIUYHMHBI, NP OMNHCAHUM MPABHILHO
TPaKTOBaTb  (U3UYECKHH  CMBICT  MCIOJBb3YEMBIX  BEJIMYHH,
0003HauEHUS U eAUHULIBI (PU3NYECKUX BEIMUUH, HAXOAUTh (HOPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C JIPYrUMHU
BEJIMYMHAMH, CTPOUTh  TIpauKM  M3YyYEHHBIX  3aBUCUMOCTEN

(U3HYECKNX BEJINYUH

1.5

XapaKTepru30BaTh CBOWCTBA TeJ, (PM3MYECKUE SIBICHHS W TPOIECCHI,
WCIIONb3Yysl W3YYEHHBIE 3aKOHBI, HPU OSTOM J1aBaTh CIOBECHYIO
(GbOpMyIHpOBKY 3aKOHAa W 3alUCHIBAaTh €0  MaTEeMaTHYECKOe

BBIpAXKCHUE

1.6

OO0BSICHATH (PU3MUECKHE TPOIECCH U CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluii IMPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISBIISATh TTPHYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHUE H3 |
— 2 JIOTMYECKHUX IIIaroB ¢ MOMOIIbI0 1 — 2 M3y4YEeHHBIX CBOMCTBA

¢bu3nyecKux sBJIEHUH, PU3NUECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3a1auyu B 2 — 3 1eWCTBUA, UCIONb3Ys 3aKOHBI U
(bopMyIbl, cBsi3bIBaIONIME (U3NISCKUE BETMYUHBI: HA OCHOBE aHaJH3a
YCJIOBHUSA 33/1a4M 3alIMChIBATh KPATKOE YCIOBUE, BBISBISATh HEJOCTATOK
JaHHBIX JJIs1 pelleHus 3aJayd, BbIOMpaTh 3aKOHBI U (QOPMYIIBI,
HeoOXoAuMble g e€ pelieHusi, IPOBOAUTh pacuéThl U CPaBHUBATH
MOJIy4YeHHOE 3Ha4YeHHe (PU3NYECKOW BEIMYUHBI C HW3BECTHBIMU

JaHHBbIMH

1.8

paciio3HaBaThb HpO6J’I€MbI, KOTOpPBIC MOKHO pPCHIUTL IIPU IIOMOIIA
(1)I/I3I/I‘-IGCKI/IX MCTOH OB, UCITOJIB3Yys OIMMMCAHUC UCCIICAOBAHNS, BIACIIATH
MMPOBEPACMOC MPCAIIOJIOKCHNUEC, OUCHHUBATH IPABHUIIBHOCTH IIOPAJAKA

MPOBEACHUSA UCCIICAOBAHUA, NCJIaTh BBIBO/ABI

1.9

MPOBOJUTL OMBITHI IO HAOMIOACHUIO (DU3UYECKUX SBICHUN WU
¢u3nueckux  CBOMCTB  Ten:  (opMmymuMpoBaTh  MpOBEpsieMbIe

NPEANONOXKEHUs,, CcOOMpaTh  YCTAaHOBKY U3  IMPEIOKEHHOIO




000py10BaHMs, OMMCBIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOIbI

1.10

BBIIIOJHATH IPAMBIE H3MEPEHUS C MCIOJIB30BAHUEM AHAJIOTOBBIX
npuOOPOB M TATYNKOB (PU3UUYECKUX BEIUYUH, CPABHUBATH PE3YIIbTATHI

MU3MEPEHUH ¢ y4E€TOM 3aJaHHOM a0COIIOTHOM MOTPENTHOCTH

1.11

MPOBOJUTh  WMCCIICIOBAHKE 3aBUCUMOCTH  OJHOM  (PU3WUYECKOM
BEJIMYMHBI OT JPYrol C MCIOJb30BAHUEM TMIPSMBIX HM3MEPEHMUIA:
MJIAaHUPOBATh HCCIENOBAaHWE, COOMpATh YCTAaHOBKY U BBIMOJHSTH
U3MEpPEHUs, Cleays TPeAIoOKEHHOMY TIUIaHy, (QHUKCHpPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIC TaOJUIl U TPadUKOB,

ACIAaTh BBIBOJBI ITO PE3YJIbTaTaM UCCICAOBAHUSA

1.12

MMpOBOJAUTH KOCBCHHBIC HN3MCPCHUA (I)I/ISI/I‘IGCKI/IX BCIIMYHH:
IIaHUPOBATh U3MEPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYKO YCTAHOBKY,
ciaenysd HpeI[HO)I(eHHOﬁ HHCTPYKIIMK, W BbBIYUCIATL 3HAYCHHC

BCIIMYHHBI

1.13

coOyolaTh IpaBUJia TEXHUKM 0O€30MacHOCTH Ipu pabore ¢

1a00paTOpHBIM 000PYJOBAHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHMCTB C OMNOPOM HAa HMX ONUCAHUS, HCHOIb3YS
3HaHUSI O CBOWMCTBax (U3MYECKUX SBICHUA © HEOOXOIUMBIS

¢u3nyeckre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb HPOCTBIC TCXHUYCCKUC YCTPOﬁCTBa U HU3MCPUTCIBHBIC
l'IpI/I60pI)I Mo CXeMaM U CXCMATUYHBIM PHUCYHKAM, COCTABJISITbH CXCMBbI
QJICKTPUICCKHX ueneﬁ C TOCJICAOBATCIbHBIM U IAapaJIJICJIbHBIM
COCOMHCHHUEM QJICMCHTOB, pas3ianvas YCJIIOBHBIC 0003HaYECHHS

SJICMCHTOB 3JICKTPUYICCKUX HCHCﬁ

1.16

NPUBOJIUTh TNpUMEpbl (HAXOOUTh HWHOOPMAIMIO O TPHUMEpPax)
MIPaKTUYECKOT0 MCIO0JIb30BAHMS (GU3NYECKUX 3HAHUN B OBCEAHEBHON
XKU3HH s oOecriedyeHus O€30MACHOCTH TP OOpalieHuu ¢
npubopaMu U TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHUS 370POBbS U

COOJIIOIEHNUSI HOPM IKOJIOTUYECKOTO MTOBEICHUS B OKPYKAIOIIEH cperie

1.17

OCYIIECTBIATh MOUCK MH(MOPMALUU PU3NUECKOTO COIEpKAHUS B CETU
WHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUW M IYTEM CpaBHEHUS
JOMOJHUTENIBHBIX HCTOYHHKOB BBIJCIATh HH(pOpMAIHMIO, KOTOpas

SIBIISIETCS IPOTHBOPEUNBOI MM MOKET OBITh HETOCTOBEPHOM

1.18

HUCIIOJIBb30BaTh IIPU  BBIIIOJHCHUHU y‘-IG6HLIX Ba,Z[aHI/II\/JI HAaYy4YHO-




MOMYJISIPHYIO JIMUTEpaTypy (PU3MUECKOro COAEp)KaHUs, CIpPaBOYHBIE
Marepuaibl, pecypcbl cetu VHTepHer; Biagers IpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHus MHPOpPMAIUK U3 OTHON

3HAKOBOW CHCTEMBI B JIPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHbBIE U KPATKUE YCTHBIE COOOIIEHMS,
0000mas mHpOpMaIMI0O U3 HECKOJBKUX HMCTOYHUKOB (DHU3HUECKOTO
ColiepXaHUsi, B TOM YHCIE MyOJIMYHO TPEACTABIATh pPE3YIbTAThI
MPOEKTHOM WJIM HCCJENOBATEIbCKOW JIESITEIBHOCTH, IPH OTOM
IrPaMOTHO MCIIOJIb30BaTh W3Y4YEHHBIM MOHATHMHBIA ammapar Kypca

(I)I/ISI/IKI/I, COIIPOBOXAATH BBICTYIIJICHHUC HPCSGHTaHI/Ieﬁ

1.20

IIpU BBINOJHEHUM Y4€OHBIX MPOEKTOB M HMCCIEAOBAaHUM (pru3nueckux
IIPOLIECCOB pacCHpeneiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
[IOCTaBJICHHBIMUA  3aJa4yaMH, CIECIUTh 33 BBIIOJHEHHEM IlJIaHa
NEUCTBUH M KOPPEKTUPOBATh  €ro,  aJEeKBAaTHO  OLICHMBATH
COOCTBEHHBIM BKJIaA B JIEITEIbHOCTb TIpYHIBI, BBICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBUE,  NPOSABJIASL  TOTOBHOCTH

paspemniaTh KOHMIUKTHI

9 KUIIACC

Kon
NMPoOBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1.1

HCIIOJIb30BATb U3YUYCHHBIC ITOHATUSA

1.2

pa3jm4aTh ABJICHUA IO OIMMUCAHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX TAaHHOC (bHSI/I‘IeCKOG SABJICHUC

1.3

pacrio3HaBaTh IPOSIBICHME HW3YYEHHBIX (HU3NYECKUX SBIECHUI B
OKpY’KalollleM MHpE, B TOM 4ducie (U3HUECKUE SIBICHUS B MPHUPOJE,
IpU 3TOM MEPEBOIUTh MPAKTUYECKYIO 33a]ady B Y4e€OHYIO, BBIIENATH

CYILECTBCHHBIC CBOMCTBA (ITPU3HAKK) (PU3NYECKUX SBJICHUI

1.4

ONMCHIBAaTh M3YYCHHBIC CBOWCTBA Tl W (U3NYCCKUE SIBIICHHUS,
UCMONB3Ysl (U3UYECKUE BEIUYMHBI, MPU OMNUCAHUHM TPABHIBHO
TPaKTOBaThb  (PU3UYECKHA  CMBICT  HCIOJB3YEMBIX  BEIMYHH,
0003HAaUEHUS U eAUHUIIBI (PU3NUYECKUX BEIHUUH, HAXOAUTH (HOPMYIIHI,

CBSI3bIBAIOLIME JAHHYIO (PU3MYECKYI0 BEIUYHMHY C JIpYTUMHU




BEJIMYMHAMHU, CTPOUTh  TIpauKu  M3YyYEHHBIX  3aBUCUMOCTEN

(U3HYECKUX BEJIMYNH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (pU3HUECKUE SIBICHUS M IPOILIECCHI,
WCIONb3Yysl HW3YYEHHbIE 3aKOHBI, HPU OTOM JlaBaTh CIOBECHYIO
(GOpMYIHpPOBKY 3aKOHa U 3alUCBIBAaTh €0  MaTEeMaTHYECKOe

BBIPAJKEHUE

1.6

OOBSICHATH (U3NYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE CHTyallull IPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITh TPUUHUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKMX IIAaroB C MOMOILIBI0 2 — 3 M3y4YEHHBIX CBOICTBa

¢u3nyecKux sABJIECHUH, PU3NUECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH

1.7

pemath pacyéTHple 3ajadyu (OmHUparommecss Ha cuctemy u3 2 — 3
YpaBHEHUH), WCIONB3YysS 3aKOHBI W  (OPMYJIbI, CBSI3BIBAIOIINC
¢u3nUecKkue BENMYMHBI: Ha OCHOBE aHalM3a YCIOBUS 3aJadu
3alHChIBAaTh KPATKOE YCIOBHE, BBIBIATH HEJOCTAIOIIUE WA
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIC
JUISL PEIleHUs], MPOBOAUTh PACYEThl U OICHUBATh PEATMCTHYHOCTH

MOJyYEHHOT0 3HaUEHUS (PU3NYECKON BETMIUHbI

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MPH TMOMOILIN
(U3NYECKUX METOJIOB, MCIIONB3YS OMHCAHUE WCCIENOBAHUS, BBIICIAThH
MPOBEPSIEMOE TPEANOJIOKEHNUE, OIEHUBATh IPAaBHIBHOCTh MOPSAIKA
MPOBEACHUST HCCICNOBAHMS, JelaTh BBIBOJAbI, HHTEPIPETUPOBATH

pe3yabTaThl HAOJIFOICHHI 1 OITBITOB

1.9

MNpOBOAWUTL OIIBITHI IIO Ha6J’IIO,2]eHI/IIO (I)I/ISI/I‘IGCKI/IX SIBJICHUN WU
q)HSI/I‘IeCKI/IX CBOMCTB TeJI. CAaMOCTOSTEIIbHO CO6I/IpaTB YCTaHOBKY H3
HU30BITOYHOIO Ha60pa 060py,I[OBaHI/I${, OIIMCBIBATH XOJ OIIbITa M €Io

pe3yJsibTaThl, (POPMYJIMPOBATH BBIBOJIbI

1.10

NPOBOJUTh IpPU HEOOXOAMMOCTH CEPUI0 TMPSIMBIX H3MEPEHU,
ompezieNnsis CpelHee 3HAa4YeHHWE H3MEepseMod BelMuYuHBI ((POKYyCHOE
paccTostHuEe COOMparomieil JMH3bI), 00OCHOBBIBATH BHIOOpP crocoda

u3MepeHus (M3MEpPUTEILHOTrO MprUoopa)

1.11

IPOBOJUTh HCCIEIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIUYHMH C
UCMOJb30BaHUEM MPSIMBIX U3MEpPEHMI: IJIaHMPOBATh HCCIIEIOBAaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHpOBAaTh pPE3yJIbTaThl

HOJ'Iy‘ICHHOfI 3aBUCUMOCTHU q)HSI/I‘IeCKI/IX BCJIMYHUH B BHJIC Ta6J'II/IIII/I




Fpa(i)I/IKOB, ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJUTH  KOCBEHHBIE  HM3MEpeHHs  (PU3MYECKMX  BEJIMYMH:
IUIAaHUPOBATh MU3MEPEHHUS, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATh W3MEPEHUs, CIEAys MPEAJIOKEHHOW HWHCTPYKLUH,
BBIYUCIISITh 3HAYCHHE BEIMYMHBI W AHAJIW3UPOBATH IOJIY4YEHHBIE

pe3yJIbTaThl C YYETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHHI

1.13

coOiolaTh TpaBHJia TEXHUKH 0O€30MacHOCTH TMpu pabore ¢

1abopaTopHbIM 000PYIOBAHUEM

1.14

pa3MyaTh OCHOBHBIC IMPHU3HAKM H3YYEHHBIX (DU3NUECKUX MOJEICH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPJOE TENO, TOYCUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, ILUIAaHETapHas MOJE/Ib aTOMa, HYKJIOHHas

MO/JICJIb aTOMHOT' O sAApa

1.15

XapaKTepu30BaTh MPHHIMIBI ACHCTBUS HW3YYEHHBIX TNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA MX OMNHCAHUS, HCIOJIb3Ys
3HAHUSI O CBOMCTBAaxX (DM3MYECKUX SIBICHUA © HEOOXOIUMBIE

¢u3nyeckre 3aKOHOMEPHOCTU

1.16

UCIIOJI30BaTh CXEMbl M CXEMAaTUYHBIC PUCYHKH HM3y4CHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIIBHBIX npudopoB u
TEXHOJIOIMYECKUX IPOIECCOB MPU PEHICHUH Y4eOHO-NPAaKTUYECKUX
3a/1a4, ONTUYECKHE CXEMBbI JIJISl MOCTPOCHUS N300paKeHHil B MIOCKOM

3epkalie U coOuparolen JMH3e

1.17

MPUBOAUTHL TMPUMEpPhl  (HaXOAUTh HWHOOPMAIIMIO O TpUMEpax)
MPAKTUYECKOTO MCIOJIB30BaHUS (PU3NYECKUX 3HAHUN B MTOBCEIHEBHOM
KU3HU Js  oOecriedyeHUs: O€30MacHOCTH TIpH  OOpalleHHH ¢
npudOpamMu U TEXHUYECKUMH YCTPONCTBAMH, COXPaHEHUS 3J0POBbS U

COOJIIOZIEHUSI HOPM KOJIOTMYECKOT0 IMOBEJICHUS B OKPYXKAIOIIEH cperie

1.18

OCYIIECTBIIATH MOUCK HH(OpMAIUK PU3NUECKOTO CONECPKAHUS B CETH
WNutepHer, camocToATenbHO (QOpPMYyIHpys TOMCKOBBIA  3ampoc,
HAaXOJWTh NYTH  ONPEAECICHUS  JOCTOBEPHOCTH  IOJYYEHHOH
uH(pOpMAIMM Ha OCHOBE HMMEIOIIMXCS 3HAHUW M JOMOJHUTEIHHBIX

HCTOYHUKOB

1.19

WCIOJIb30BaTh TMPU  BBHIMOJHEHUH Y4YEOHBIX 3aJaHUN  HAYIHO-
MOMYJISIPHYIO JIUTEPaTypy (PU3HUECKOro Ccolep)KaHus, CIPaBOYHBIC
Marepuaibl, pecypcbl ceth MHTepHeTr; BiIaaere  NpuéMamu

KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3oBaHus MHPOPMAIMH U3 OTHON




3HAKOBOW CHCTEMBI B JPYTYIO

1.20

co3aBaTh COOCTBCHHBIC IHCHbMEHHBIC W YCTHBIC COOOINEHHS Ha
OCHOBE HH(OpPMAIMU W3 HECKOJIbKUX MCTOYHHUKOB (U3HUECKOTO
cojiepXaHusl, MyOJMYHO MPEACTaBIATh PE3YJIbTAThl MPOSKTHON HITN
UCCIICZIOBATEIILCKOM  JIEATEIBHOCTH, MPH  3TOM  TI'PaMOTHO
WCIIOJb30BaTh U3YYEHHBIN MOHITUHHBIN annapaT U3y4aeMoro pasaeina
GU3MKH W COMPOBOXIATh BBICTYIUICHHWE IpPE3EHTAIUe ¢ y4EToM

0COOEHHOCTEN ayTUTOPUHN CBEPCTHUKOB

1.21

MIpU BBHIMIOJHEHUH Y4EeOHBIX MPOEKTOB U HCCIENOBaHUI (PU3NUEeCcKUX
MIPOLIECCOB pacHpeneNaTh 00SI3aHHOCTU B IPYyNIE B COOTBETCTBUU C
IIOCTABJICHHBIMU  3aJladyaMH, CIECOUTb 34 BBIIOJHEHUEM IUIaHa
NEUCTBUH M KOPPEKTUPOBATh  €ro,  aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIII BKJIaJ B JEATEIbHOCTb TIPYIIBI, BbICTpaUBaTh
KOMMYHHUKaTUBHOE  B3aUMOACWUCTBHE,  IPOSABIAS  TOTOBHOCTH

pa3pemaTh KOHQIUKTHI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pa3aena

Kon

JJEMCEHTA

IIpoBepsiemMble 3jIeMEHTHI CO/IEPKAHUSA

®U3UKA U EE POJIb B TIO3HAHNM OKPYXXAIOIIEIO MUPA

1.1

®dusuka — Hayka O IIpuUupozxae. SIBnenus IMpUpOAbI.
dusznyeckue SABJICHUA . MECXaHHUYCCKHUC, TCIIJIOBBIC,

QJICKTPUYICCKHUEC, MAIHUTHBLIC, CBETOBBLIC, 3BYKOBLIC

1.2

dusnueckne BEMUYMHBL.  V3MepeHue  (U3HYECKUX
BenmuuuH.  @usmueckue  npubopel.  [lorpemHocTs

u3MepeHui. MexayHapoiHasi CHCTeMa €TUHUII

1.3

EcTecTBeHHOHAYYHBIE METOJ MO3HAHUS: HAOIIO/EHUE,
MMOCTAaHOBKA HAYyYHOT'O BOIPOCA, BBIABM)KEHHE THIIOTES,
OKCHEPUMEHT TI0 TPOBEpPKE THUIOTE3, OOBICHEHUE

HAOJFOIaEMOT O ABJICHUS

1.4

Onucanne GU3NUECKUX SIBICHUHN C TOMOIIBIO MOIeNei

1.5

[Ipaktuyeckue paboTHI:

###Par#H#113Mepenne pacCTOSIHUM.
###Par##H#13mepenne o0bEMa KUIKOCTH M TBEPAOIO
Tena.

###Par###Onpenenenre pa3sMepoB MaJIbIX TEJ.
###Par###lI3mepenre TeMmepaTypbl TpU  [TOMOIIA

KUJKOCTHOIO TEPMOMETPA U JaTYUKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHMIM BEHIECTBA

2.1

###Par###CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmbIThI,  JOKa3bIBAIOIIME  JHUCKPETHOE

CTPOCHHUC BCIICCTBA

22

###Par###]IBrokeHne  4acTUI]  BEIIECTBA. Cas13b
CKOPOCTM  JBMDKEHHMSI  4YacTUI[ C  TeMIepaTypou.

BpoyHoBckoe aBuxenue, nuddysus

2.3

B3aHMOHeﬁCTBHe JacTul BCUICCTBA: IPUTAKCHUEC U

OTTAaJIKUBaAHUC




###ParfH## Arperatuble COCTOSHHsSI BEIECTBA: CTPOCHUE

ra3oB, JKUJKOCTEH U TBEPABIX (KpUCTAUNIMYECKHX) TeEl.

2.4 B3anMocBsA3p MEXIy CBOWCTBAMH BELIECTB B pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX ATOMHO-MOJEKYJISPHBIM
CTPOECHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[IpakTueckue paboTHI:
###Par#H##OneHka quaMeTrpa aToMa METOJOM PSZIOB (C
ucrnosib3oBanueM (ororpaduii).

2.6 ###Par###OnpITl MO0 HAOJIOJEHUIO  TEIJIOBOTO

paciIupeHus ra3os.
###Part##OnbITl 110 O0HApY)KEHMIO JEWCTBUS CHII

MOJICKYJIAPHOI'O IIPUTXKCHU A

JIBIDKEHUE U B3BAUMOJEMCTBUE TEJI

31 MexaHnueckoe JIBUKECHHUE. PaBHOMepHOE 51
' HEpaBHOMEPHOE JIBUKEHUE
HH##Par##H#CKopOCTb. Cpenuss CKOpPOCTb pu
3.2 HEPABHOMEPHOM JBWKEHUU. Pacduér nmytm M BpemeHH
JIBIKEHUS
SBnenne mHepHuu. 3aKOH HMHepuuu. BzaumopeiictBue
33 TeJ KaK IPUYMHA U3MEHEHMS! CKOPOCTH JIBUXKECHMS Tell.
Macca kak Mepa HHEpTHOCTH TeJa
34 ###Par#H##] notHocte BemecTBa. CBsI3p MJIOTHOCTH C
. KOJIMYECTBOM MOJIEKYJI B €TUHUIIE 00bEMa BellecTBa
35 Cuna Kak XapakTepucTUKa B3aUMOZEHCTBUS Tel
16 Cuna ynpyroctn u 3akoH ['yka. M3mepenue cuibl c
' MIOMOIIBIO TUHAMOMETpa
37 ###Par##SIBnenue Tarorenus u cuna Tsxkectu. Cuna
' TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTth
18 Cuna tpenusi. TpeHue CKOJNBXKEHUS U TPEHUE IIOKOS.
' TpeHue B Ipupojie U TEXHUKE
3.9 ###Par###CnokeHrue CuJI, HampaBJIEHHBIX 110 OJHOM
' npssMoid. PaBHoael cTByrO1Iast CUII
3.10 [IpakTueckue paboTHI:




Onpenenenne CKOPOCTH PAaBHOMEPHOIO  JIBHKCHMSI
(mapuka B KUJAKOCTH, MOJEIH  3JIEKTPUUYECKOro
aBToMoOMisi u Tak jganee). OmnpeneneHue CpeaHen
CKOPOCTH CKOJBXEHHMs Opycka MJIM IIapuka 1o
HAaKJIOHHOW Miockoctu. OmpezneneHne  IUIOTHOCTH
TBEPAOTO Tena. OnpbITHI, JEMOH CTPUPYIOIINE
3aBUCUMOCTb pacTshkeHHs (aedopmanuu) Npy>KUHbBI OT
NpUio)KeHHOW  cuiibl.  OMBITBL,  JEMOHCTPUPYIOIINE
3aBUCHUMOCTb CHUJIBI TPEHHS CKOJIbKEHHs OT Beca Tena U

XapaKkTepa COMPUKACAIOIINXCS IOBEPXHOCTEN

duznueckue sSBICHUS B IIpupoJec: NpuMepbl IBUKCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B KUBOM U HEXHMBOW HPHUPOIE,
JIEICTBHUE CUJIBI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTporcTBa: AMHAMOMETP, NOJIUIUITHUKHI
JIABJIEHME TBEPJIbIX TEJI, )KMJKOCTE U TA30B
i1 HaBnenue T1BEpAoro tena. CrnocoObl YMEHBIIEHHUS U
. YBEJIMYCHUS JTaBJICHUS
12 JlaBnenue ra3za. 3aBUCHMOCTb JaBJICHUS Ta3a OT 00bEMa,
' TEeMIIepaTyphl
43 [lepenaua naBneHus TBEPABIMU TEJIaMU, KUJIKOCTAMU U
' razamu. 3akoH [lackans. [IlHeBMaTHYEeCKHE MAIlIMHbBI
3aBUCUMOCTh  JaBJIE€HUS JKUJKOCTH OT TJIyOWHBI.
4.4 Iunpocratnueckuii mapagokc. CooOIAIOIIUECs COCY/IBI.
lMuapaBnuyeckrue MeXaHU3MbI
Atmocdepa 3emin u atMmocpepHoe naBiaeHue. [IpuanHb
45 CYILLIECTBOBAHUS BO3AYIIHOW 000s104KK 3emiu. OIbIT
. Toppuueniu. 3aBUCUMOCTh aTMOC(EPHOTO ABICHUS OT
BBICOTHI HaJl YPOBHEM MOps
46 W3mepenne atmocdepHoro nasienus. [Ipubopsr mis
' MU3MEepeHHst aTMOC(HEPHOTO TaBIICHUS
JleiicTBME JKMIKOCTM M Tra3a Ha IOIPYKEHHOE B HUX
4.7 Teno. BelTankuBaronias (apxuMmenoBa) cuiid. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3gyxonnaBanue




4.9

[IpakTueckue paboThI:

UccnenoBanue 3aBUCHUMOCTH Beca Tela B BOJE OT
00béMa MOrpyxEHHOM B KHUJAKOCTh YacTH Tela.
Ornpenenenre BHITAIKUBAIONICH CHIIBI, ICUCTBYIOIIEH HA
TEN0, TOrpyxkEHHOE B  XKUAKOCTb.  [IpoBepka
HE3aBHCHUMOCTH BBITAJKHUBAIOIIEN CHIIBI, AEHCTBYIOLIEN
Ha Tel0 B JKUAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJIKMBAIOLICH
CHJIBI, JICUCTBYIOIICH Ha TEJIO B YKUIKOCTH, OT 00BbEéMa
MOrPYyKEHHOW B KUJKOCTh YacCTH Te€la U OT MJIOTHOCTH
KUJIKOCTH. KouncrpyupoBanue  apeomerpa  Win
KOHCTPYMpPOBAHUE  JIOAKM W ONpenelieHue  eé

Ipy30MoAbEMHOCTH

4.10

®usnyeckue  ABJIEHUA B NPUPOAE: BJIMSIHUE
aTMOC(EPHOT0 J1aBJICHUS HA )KUBOW OpraHW3M, TJIABaHUE

pBIO

4.11

Texnuueckue ycTpoiicTBa: cooOuaronmecs CoCyasl,
YCTPOMCTBO BOJONPOBOAA, THIPABIMUECKUA IIpecc,
MaHOMeTp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTb, DHEPI'A

5.1 Mexanunueckast pabora
5.2 MexaHnueckast MOIIHOCTb
s3 [IpocTbie MeXaHWU3MBI:  pblYar, OJIOK, HaKJIOHHAs
' mockocTh. [IpaBuiio paBHOBeCHS pbryara
54 [IpumeHeHue MpaBuia paBHOBECHS pbluara K OJIOKY
«3omoroe  mpaBwio»  MexaHuku.  Koadduuuent
5.5 MOJIE3HOI0 JEeNCTBUS MEXaHU3MOB. [Ipoctsie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [TorenumanbHas SHEPTUU TeJa, MOAHATOrO Haa 3eMJIEH
5.7 Kunernueckas sneprus
53 [Tonnass MexaHwdeckas SHEPrus. 3aKOH W3MEHEHHUS U
. COXpaHEHHSI MEXaHUYECKON SJHEPruun
5.9 [Ipaktuyeckue padboTHI:




###Par##H#Onpenenenrie  paboTbl CUJIBI TPEHUS IpU
PaBHOMEPHOM JBMKEHUM TeJla II0 TOPU30HTAJIBHON
nopepxHoctd. MccienoBaHue yCiIOBUH — paBHOBECHS
peruara. HMamepenne KIIJ[ HakIOHHOW TIJIOCKOCTH.

N3ydeHne 3aKk0Ha COXpaHEHUsI MEXaHUYECKOU SHEPTUU

dusnyeckne SBICHUS B nmpupoaec: pblyaru B TCIIC

5.10
4eNoBeKa
TexHuyeckrue yCTpOWCTBA: pblyar, IOABWXXHBIA U
5.11 HEMOJBMKHBIA OJIOKH, HaKJIOHHAS MJIOCKOCTb, IIPOCTHIE
MEXaHMU3MBI B OBITY
8 KUIIACC
Koxn Kon
IIpoBepsieMble 31€eMEHTHI COAEPKAHUS
paszaena 3J1eMeHTa
TEITJIOBBIE SABJIEHUA
OCHOBHBIE TOJIOKEHUS  MOJIEKYJISIPHO-KUHETHUUECKON
61 TEOpUH CTPOEHMS BemiectBa. Macca U pasMmepsl
. MoOJIeKyJl.  OmNBITBL,  MOATBEPXKIAIOUIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKMHETUY€CKOM Teopun
Mogenun  TBEpAOro, KHAKOrO U  Ta3000pa3HOro
6.2 cocTtosiHMM BemecTBa. Kpucrammueckue n amopdHbie
Tena
OObscHEHNE CBOWCTB ra3oB, KUJIKOCTEH M TBEPIBIX Tel
6 6.3 Ha OCHOBE IIOJIOKCHHH MOJIEKYJIIPHOKHHETUYECKOU
TEOpUHU
6.4 CMmauMBaHUeE U KallWJUBIPHBIE SIBJICHUS
6.5 TennoBoe pacmmpeHue u cxaTue
66 Temnepatypa. CBs3pb TeMIEpaTypbl €O CKOPOCTBIO
. TEMNJIOBOr'O IBM>KEHHSI YaCTHUIL
6.7 BuyTtpennsis sHeprus. CriocoObl U3MEHEHUsS! BHYTPEHHEH
. SHEPruM: TEIIonepeaya u CoBepiieHne padoTsl
6.8 Buael Tennonepenayuun: TEMIONPOBOAHOCTh, KOHBEKIUS,




U3Iy4eHUe

KomnuectBo  TemioThl.  YaenbHas  TEIIOEMKOCTH

6.9
BEIIECTBA
TennooOMeH ¥ TEIJIOBOE paBHOBECHE. YpaBHEHHUE
6.10
TErJIoBoro OanxaHca
611 [1naBieHue u oTBEpAEBaHNE KPUCTAIIIMUECKUX BEIIECTB.
. VYaenbHas TEIIOTA TUIABJICHUS
[TapooOpa3oBanne u  KoHAeHcauusa. Vcmapenwue.
612 Kunenwe. VYnenpHas  TemioTa  mapooOpa3oBaHMsL.
‘ 3aBUCHMOCTbh TEMIIEpaTypbl KUIIEHHUsSI OT aTMOc(epHOro
JaBJICHUS
6.13 Bnaxxnocts Bo3iyxa
6.14 DHeprus ToIJMBa. Y ielibHas TEIJIOTa CropaHus
[TpuHuner  pabotbl  TemnoBbix — naBurareneit  KITJ]
6.15 TEILJIOBOr0 ABUrareisl. TersioBble ABUTATEId M 3aluTa
OKpY’KarOIEen CpeJibl
3aKOH COXpaHEHHs U MPEBPAIICHHS YHEPTUU B TEIIJIOBBIX
6.16
mporeccax
[TpakTryeckue pabOTHI:
###Par###OnbITel M0 OOHApYXEHUIO JIeHCTBUS  CUI
MOJIEKYJIIPHOTO TIPUTSKCHHUSI.
###Par###OnbITel 0 BBIPAIIMBAHUIO  KPUCTAJIOB
IIOBAPEHHOMU COJIM MJIU caxapa.
#H#Par#t##ONLITE o HaOJIFO IEHUTO TEMJIOBOTO
617 pacIIMpeHus ra3oB, )KUAKOCTEN U TBEPIABIX TE.

###Par###OnpeneneHye naBieHus BO3Ayxa B OalioHe
LINPULA.

#H##HParfH##ONbITEl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTD
JIaBJICHUsI BO3AyXa OT ero o0béMa M HarpeBaHus WIN
OXJIAXKICHHUSL.

###Par###1poBepka TUNOTE3bl JTMHEWHON 3aBUCUMOCTH

JUIMHBI ~ CTOJIOMKA JKHUJIKOCTH B TEPMOMETPHYCCKOM




TpyOKe OT TeMIEpaTypHl.

###Par#H#Habmonenue W3MEHEHUS BHYTPEHHEN
DHEPruu TeJila B pe3yjbTaTe TEILIoNepenadyd u padoThI
BHEIHUX CHIJL

###PartHt#lccnenoBanue SIBJICHUS TEIIOOOMEHA TIPH
CMEILMBAHUH XOJOJHOW U TOPSIYEil BOIBI.
###HPar###Onpenenenre KOJINUECTBA TEIIOTHI,
MOJIY4EHHOTO BOJIOM MpH TEMJIOOOMEHE C HarpeTbiM
METAJUTMYECKUM ITHIIUHIPOM.

###Par###Onpenenenue yAEIbHON TEIJI0EMKOCTHU
BCIIICCTBA.

###Par#Ht#lccnenoBanue npoiecca ucrnapeHusl.
###Par###OnpeneneHie OTHOCUTEIBHOW  BIIAXKHOCTU
BO3/IyXa.

#H##Par###OnpenencHue yaelnbHON TEIJIOThI IUIABICHUS

Jpaa.

6.18

dusndeckne SBICHUS B TPUPOJEC: IOBEPXHOCTHOE
HATSDKEHUE W KamWwUIpHBIC SIBJICHUS B IPUPOJE,
KpUCTaJUTBI B TIpupoje, uanydenue CosHIla, 3aMep3aHue
BOJI0EMOB, MOPCKHUE OpU3bI; 00pa3oBaHUE POCH, TYMaHa,

HWHes, CHera.

6.19

TexHudecknue  yCTPOWCTBA:  KaWJULAPBI, IPUMEpPHI
WCIIOJIb30BaHUsl KPUCTAJJIOB, XUAKOCTHBIM TEpPMOMETD,
JaTYNK TEMIIEPATypbl, TEPMOC, CHCTEMa OTOILICHHS
JIOMOB, TUIPOMETpbI, ICUXpPOMETp, NapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCT O CrOPaHUsA.

SJIEKTPUYECKHUE 1 MAT'THUTHBIE ABJIEHN A

7.1 Onextpuzauus Tei. J[Ba poaa 3JeKTpUYECKUX 3apsAa0B
B3aumoneiictBue 3apsokeHHbIX Ten. 3akoH Kynona

7.2 (3aBUCHMOCTb CUJIbI B3AaUMOJICHCTBUS 3apSKEHHBIX TEJ OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTY TETIaAMH )

73 OnekTpuyeckoe nose. HanpsEHHOCTh 3IEKTPUUECKOTO

nosist. [IpuHnun cynepnosuuuy 37€KTPUYECKUX MOoJIer




(Ha KAYECTBEHHOM YPOBHE)

Hocurenun »snekTpuueckux 3apsioB. JIeMEHTapHbIN

7.4 ekTprueckuil 3apsa. Ctpoenue aroma. [IpoBogHUKHN U
JIADTIEKTPUKHU
7.5 3aKOH COXpaHEHUs AJIEKTPUUECKOT 0 3aps/ia
oy ONeKTpUYecKuid  TOK.  YCIIOBUS  CYIIECTBOBAHUS
. AIEKTPUYECKOr O TOKA. MICTOUHMKHN MOCTOSSHHOTO TOKa
JlewcTBus 3JIEKTPUUECKOrO TOKa (TenoBoe,
7.7 XMMHYECKOE, MAarHUTHOE). OJIEKTPUYECKH TOK B
AKUIKOCTSIX U razax
. Onektpudeckast 1enb. Cuia Toka. JIEKTPUYECKOE
‘ HaIpsHKeHUe
9 ConpotuBneHnue MIPOBOJIHUKA. VYnensbHoe
' COIPOTHUBJICHUE BEUIECTBA
7.10 3akon Oma 1Jis yyacTKa e
[locnenoBarenbHOE UM MapajulelibHOE  COEIUHEHUE
7.11
MIPOBOJTHUKOB
PaGota ¥ MOIIHOCTH DIEKTPUYECKOrO0 TOKA. 3aKOH
7.12
xoyisa — Jlenna
713 ONeKTpUUYECKUEe LEeNH U TOTPEOUTENH AIIEKTPUYECKON
. sHepruu B ObiTy. KopoTkoe 3aMbIkaHue
ITocrossHHBIE MarHuThl. B3anMoaelCTBUE IMOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe moje. MarautHoe moje 3eMiIM H  €ro
7.15
3HAYEHUE JJIs1 )KU3HU Ha 3emIie
16 OnbiT Opcrena. MarHuTHOE 1OJIE MIEKTPUYECKOrO TOKA.
. [IpuMeHeHu e PEKTPOMAarHUTOB B TEXHUKE
JelicTBUE MarHUTHOIO TMOJII HA IMPOBOJHHK C TOKOM.
17 DJIEKTPOABUTATEND MOCTOSHHOIO TOKa. Mcrons3oBaHue
. ANIEKTPOABUTATENIE B TEXHUUYECKUX YCTPOMCTBAaX M Ha
TpaHCIopTe
7.18 Onbrtel  @apaned.  SIBieHHe  3JIEKTPOMArHUTHOU




nHayknuu. [Ipaswiio Jlenna

DneKTporeHepaTop. Crnoco0nl IIOJIyY CHUS
7.19 ANEKTPUYECKOU SHEPruu. DJIEKTPOCTAaHLIMH Ha

BO300HOBJIIEMBIX UCTOUHHKAX SHEPrUU

[TpakTyeckue paboTHI:

OnbIThl IO HAOIOICHUIO DJICKTPU3AIMH TEJI WHIYKIIUEH

Y TIPU CONPUKOCHOBEHUHU.

UccnenoBanue neWCTBUS DJIEKTPUYECKOTO TOJS  Ha

MIPOBOJTHUKH U JTUDJICKTPHKH.

COopka u mpoBepka pabOTHI AIEKTPUUYECKOW IIenu

MOCTOSIHHOT'O TOKA.

W3mepenne u peryaupoBaHHe CUJIbI TOKA.

W3mepenue u peryarupoBaHue HaNpsyKEHUS.

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO Yyepes

PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAMPSIKECHUS

Ha PEe3UCTOPE.

OnbIThI, J€EMOHCTPUPYIOLIUE 3aBUCUMOCTh

AJIEKTPUUYECKOT O COIMPOTUBIICHUS TMPOBOAHUKA OT €ro
7.20 JUTMHBI, TUIOMIAM MTOMEPEYHOr0 CEUEHUS U MaTepraa.

[IpoBepka mpaBwia CIHOXKEHUST HANPSHKEHUH  MpU
MOCJENOBATEIBHOM COEIMHEHUHU JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Uisi CUJIBI TOKA MPU NapaijIeIbHOM
coeMMHEHHH  pe3uctopoB.  OmpeneneHue  pabOTHI
ANEKTPUYECKOTrO TOKa, MAYIIEr0o 4Yepe3 PEe3UCTop.
OmpenesnieHne  MOIIHOCTH  BJEKTPUYECKOTO  TOKa,
BBIJIETISIEMOM Ha pe3ucTtope. MccnenoBanre 3aBUCUMOCTH
CUJIbI TOKA, UIYLIEro 4Yepe3 JaMIOUKy, OT HaNpsKEHUs
Ha Heil. Onpenenenune KIIJI narpeBarens. McciaenoBanue
MarduTHOTO B3aMMOJCHCTBHSA ITOCTOSHHBIX MAarHHUTOB.
N3yyeHne MarHuTHOr O MOJISt MTOCTOSHHBIX MAarHUTOB MPU
ux oObemquHEHWHM W pasnesieHuu. VcciemoBaHue
JIEUCTBUS DJIEKTPUUECKOr0 TOKa HA MAaTHUTHYIO CTPEJIKY.

OneITEl,  JEMOHCTPUPYIOLIUME  3aBUCUMOCTb  CHJIBI




B33HMOI[GI>1CTBPI$I KaTyllKyu ¢ TOKOM WM MarHuvTta OT CHJIbI
TOKa W HaIIpaBJICHHMA TOKa B KaTylIKE. I/I3y‘~IeHI/I€

,[[eI‘/JICTBI/ISI MAarduMTHOro I1oJjii Ha MOPOBOJHHMK C TOKOM.

KoncrpyupoBanue U U3y4EHUE paboThI
JJIEKTPOABUTATEIIA. N3mepenue KITJ
IEKTPOJBUTATEIBHON YCTaHOBKHU. OmnebITeI 1o

HCCIICAOBAaHNIO SBJICHUA BJIGKT'pOMaFHI/ITHOﬁ HWHAYKIHUU:
HUCCICOOBaAHUC M3MEHEHUN 3HAUYCHHSA WU HampaBJICHUS

HHAYKOUOHHOI'O TOKa

7.21

duznueckue SBICHUSA B TPUPOAE: DIEKTPHUUECKUE
ABIIEHUsI B aTMocdepe, DJIEKTPHUECTBO  KUBBIX
OpPraHW3MOB, MarHUTHOE MoJje 3eMJH, Apeld MoIoCcoB,
POJIb MAarHUTHOI'O TOJIS JUIS )KU3HU Ha 3emiie, MOJsIpHOe

CUAHHUC

7.22

TexHuueckne yCTpOMCTBA: 3JIEKTPOCKOI, aMIIEpMETP,
BOJILTMETP, PEOCTAT, CUETUMK AIEKTPUUECKON IHEPIrHH,
DIIEKTPOOCBETUTENbHBIE ~ MPUOOPHI,  HArpeBaTENbHBIE
AIEKTPONPUOOPHI (mpumepsr), AJIEKTPUYECKHUE
NPEAOXPAHUTEIH, DJIEKTPOMArHUT, JJIEKTPOJBHUIaTENb

MMOCTOAHHOI'O TOKA, TCHEPATOP MOCTOAHHOI'O TOKa

9 KIIACC
Kog
Kox snemenra [IpoBepsiemble 371€MEHThI COAEPKAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
g1 Mexannueckoe JABWXKeHHE. MarepualbHas — TOYKA.
' Cucrema orcuéra
g 8.2 OTHOCHUTENHLHOCTh MEXAHUYECKOI'0 JBIKEHHUS
8.3 PaBHOMEpHOE NIPSIMOJMHEHHOE IBUKEHHE
###Par###HepaBHOMEpHOE NPAMOJIMHENHOE JIBUKECHHUE.
8.4 CpenHsis W MIHOBEHHass CKOPOCTb  Tena  IpU

HCPaBHOMCPHOM ABUKCHUU




Yckopenue. PaBHOYyCKOpEeHHOE IPSAMOJIMHENHOE

8.5
JBIDKEHUE
8.6 ###Par#t##CBoOoauoe nageune. OnblTel [ anuiaes
###Par###PaBHOMEpHOE JBWKEHUE IO OKPY>KHOCTH.
8.7 [lepuon u wactota oOpamieHusi. JluneiHass M yrioBas
ckopoctu. LlenTpocTpemuTtenbHoe yCKOpeHue
8.8 [IepBbriit 3akon HetoTOHA
8.9 Bropoii 3akon HeroToHA
8.10 Tperunii 3akoH HproToHa
8.11 H##Par#H#1 [puHIMT CyTIepHIO3ULIMH CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
###Par###Cuna TpeHus: cuja TPEHHUS CKOJIbXKEHUS,
513 CHJIa TPEHUS MOKOs, IPYyTrUe BUAbI TPEHUS
###Par###Cnuna  TSHKECTH U 3aKOH  BCEMHUPHOTO
814 TATOTEHHS. Y CKOpeHHe CBOOOAHOrO MaJeHus
JBwxenue  nmaHer  Bokpyr  Cousnma.  IlepBas
8.15 KOCMHUYECKasi CKOpocTh. HeBecoMOCTh 1 meperpys3ku
PaBHOBecue MaTepraibHOM TOUKU. AOCOIOTHO TBEPOE
8.16 oo
###Par###PaBHoBecre TBEPAOro Tejla C 3aKPEIJIEHHOU
817 OCbI0 BpamieHusi. MoMeHT cuitbl. L{eHTp TskxecTn
8.18 Nmnynsc tena. U3menenue umnynbsca. IMITynsc Cuitbt
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 #H##HPar###PeakTUBHOE OBIKEHIE
8.21 Mexanudeckasi paboTa ¥ MOIIIHOCTh
PaGota cumn Ttsxkectu, ympyroctH, TpeHus. CBs3b
822 SHEPruu U paboThI
[loTennmanpHass dHEpPrus Tena, MOAHITOTO  HAJ
823 MOBEPXHOCTBIO 3EMJIU
8.24 [TorenunanbHas SHEPrUs CKATOU MPY>KUHBI
###Par###Kunernueckas  sHeprusa.  Teopema o
525 KUHETUYECKOW YHEPTUH
8.26 ###Par###3aKoH cOXpaHEHUs] MEXaHUUECKON YHEPT UM




8.27

[IpakTueckue paboTHI:

Ompenenenre cpemHed CKOPOCTH CKOJBXEHHsSI Opycka
WIM JIBWKEHHs IapHKa II0 HAKJIOHHOW IJIOCKOCTH.
OmnpezneneHne ycKOpeHUs Tena NpPU PaBHOYCKOPEHHOM
JBUKEHUU 110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH NYTM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HayaJIbHOW CKOPOCTH.
[IpoBepka THUMOTE3Bl: €CIM TpPU PABHOYCKOPEHHOM
JIBUKEHUM Oe3 HavyallbHOW CKOPOCTH ITYyTH OTHOCSTCS
KaK psJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOLIME
MIPOMEXYTKU BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT CHUJIbl HOPMAJIBHOIO JaBieHusa. OmnpenencHue
ko3(dumnenta TpeHus ckoiamkeHus. OrmnpeneneHue
KECTKOCTH NpyKuHbL. OmnpeneneHue padOThl  CUIIBI
TPEHUsT TpH PABHOMEPHOM JBIKEHMM Tejla IO
TFOpPU30HTAIBHOM MNOBepXHOCTU. OmpeneneHue padoThl
CUIBl  YHNpyroctd  mpu  nogbéMe  Ipy3a €
UCIOJb30BAHUEM  HENOABMKHOTO U IOJBUXKHOIO

OJIOKOB

8.28

dusnueckne SIBICHUS B nmpupoac: NpujIMBbl U OTIIMBEI,
JABMXXCHUC IIJIaHCT CoJiHeYHOM CUCTCMbI, PCAKTUBHOC

ABWIKCHUC )XUBBIX OPraHU3MOB

8.29

TexHuueckue YCTpOﬁCTBaZ CIILIOMETD, JaTYUKHU

IIOJIOXKCHUS, paCCTOAHUA U YCKOPCHUS, PAKCTHI

MEXAHWYECKHUE KOJIEBAHNM A 1 BOJIHBI

KonebartensHoe JBHKCHUC. OcHOBHBIE XapaKTCPpHUCTUKHU

> KOJIeOaHMIA: TepHoJ], YaCTOTa, AMILIUTYa
9 MaremaTudeckuii U IIPYKUHHBIN MasITHUKHU.
' [IpeBparenue sHEPruu Mpu KoJieOATEILHOM JBUKCHUH
93 3aryxatomue KosneOaHus. BpIHyXIeHHble KoseOaHUs.
' Pe3onanc
Mexannueckue BoJIHbL. CBOMCTBA MEXaHMYECKUX BOJIH.
94 [IpononbHbie W mOnepedyHbie BOJMHBI. J[JIMHA BOJHBI U

CKOpOCTb €€ pacnpocTpaHeHus. MexaHnuecKkue BOJTHbI B




TBEPIIOM TeJI€, CENCMUYECKHE BOIHBI

9.5 3Byk. ['poMKOCTb U BhIcOTa 3ByKa. OTpa)keHue 3ByKa
9.6 Nudpa3Byk u ynbTpa3Byk
[IpakTueckue paboThI:
Onpenenenne 4acTOoThl W Mepuoja  KoJiebaHMi
MaTeMaTUYeCKOr0 MasiTHUKA.
Onpenenenne 4YacTOThl W TepHojga  KoJieOaHMIA
MPYXUHHOT O MasiTHUKA
07 UccnenoBanme 3aBUCHUMOCTM Tepuoja  KosieOaHUM
. MOJABEIICHHOT0 K HUTUH Tpy3a OT [UJIMHBI HHTH.
HccnenoBanue 3aBHCHMOCTH —Iepuoja  KoJIeOaHH
OPY)KMHHOTO MasiTHUKAa OT Maccel TIpy3a. IIpoBepka
HE3aBUCUMOCTH nepuoaa KonebaHuit rpy3a,
MO/IBEIIEHHOTO0 K HUTH, OT MAacChl Tpy3a H KECTKOCTHU
NpYXUHBI. MI3MepeHue yckopeHusi CBOOOAHOTO MaIeHHs
duznueckue SBJICHUS B MPHUPOJE: BOCHPHUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJIETPSICEHHE, CEUCMUYECKHE BOJIHBI,
LlyHaMH, 3X0
0.9 TexHuueckne yCTpOWCTBA: DXOJOT, HCIOJIb30BAHUE

yIbTPa3ByKa B OBITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE N QJIEKTPOMAT'HUTHBIE BOJIHbI

DNEKTPOMArHUTHOE MoJie. DJIEKTPOMarHUTHbIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIkaJyia 371€KTPOMAarHUTHBIX BOJIH

103 OnexkTpomMarHuTHas npupoga cera. CKOpPOCTb CBeTa.

' BouiHOBBIE CBOMICTBA CBETa

[IpakTueckue padoTHI:

10.4 N3ydeHne CBOWMCTB  DJIEKTPOMArHUTHBIX BOJH C
MTOMOIIIEI0 MOOUITLHOTO TesedoHa
Odwusnueckne SBJICHUS B MPHUPOIE: OUOIOTHYECKOE

10.5 JeriCcTBUE BHUJIMMOTO, yIbTPa(HOJIETOBOrO u
PEHTI€HOBCKOI' O U3JIy4EHHU

10.6 TexHnueckue YCTpOMCTBA: UCIIOJIb30BAHHUE

QJICKTPOMAarudMTHBIX BOJIH IJIA COTOBOI1 CBSI3H




11

CBETOBBIE ABJIEHWA

11.1 JlyueBas Mmonenb cBeTa. Mcrounuku cBeta
11.2 [IpsimonnHeHOE pacnpoCcTpaHEHUE CBETA
113 Otpaxenue cera. [1nockoe 3epkano. 3akKOH OTpaKeHUs
. CBeTa
114 [Ipenomnenne cBeTa. 3aKOH MPETOMJEHHUS CBETA.
. [TonHOE BHYTpEHHEE OTpaskEHUE CBETA
11.5 JIun3za. Xon ny4el B IMH3E
116 OnTrueckass cucreMa Qoroarnmapata, MHKPOCKONA U
. TeJlecKona
117 I'ma3 kak onruueckas cucrema. biaumzopykocTs u
' JaJIbHO30PKOCTh
118 Pasnoxxenue Genoro cBeta B cnekTp. OnbiTel HploTOHA.
' CrnoxxeHue crieKTpaJbHbIX LIBETOB. J(ucnepcus ceeta
[IpakTueckue paboTHI:
###Par#HccnenoBanue 3aBUCHMOCTH yria
OTpa)KE€HUsl CBETOBOI'O JIy4a OT yIJia NaJeHUs.
###Par##H#13yuene  XapaKTepUCTUK  HU300pa’keHus
IpeaMeTa B IIIOCKOM 3epKaje.
###HPar###ccnenoBanue 3aBUCHUMOCTH yria
MPEJIOMJICHUSI CBETOBOI'O Jyda OT yrja MaJeHus Ha
119 TPaHUIIE «BO3YX — CTEKJIION.
. ###Par##H#lonyuenne  n300pakeHUl C  TOMOIIBIO
cobuparomeil JIMH3bI.
###Par###Onpenencarne (QOKYCHOTO PACCTOSHUS U
OINTUYECKON CHJIbI COOMpAIOIEH JINH3HI.
###Par###OnbITEl 0 pa3ioKeHHIo Oeloro cmera B
CIIEKTD.
##HPar###OnbITEl 110 BOCHPUSTHIO LIBETa MPEIMETOB
IIPH MX HAOJIFOJCHUH Yepe3 IBETOBBIC (DUIILTPHI
dusnueckue sABICHUS B npupoze: 3atMenus ConHua u
11.10 JIyHbl, 1IBETa TEJ, ONTHYCCKUE SIBJICHUS B arMocdepe
(uBet HeOa, pedpakius, pagyra, MHPaxK)
11.11 TexHnueckue YCTpOICTBA: OUKH, MIEPUCKOIL,




(doToamnmapar, ONTUYECKHE CBETOBOIbI

12

KBAHTOBBGIE ABJIEHUA
121 Oneitel Pedepdopna u rmiaHeTapHas MOJIENb aTOMa.
' Mopens atoma bopa
122 Hcnyckanne u moryomeHue cBeta aromom. KBaHTEIL
. JIuHeiyaTeie CIEKTPHI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- U raMma-u3ITydeHHs
124 Crpoenne aromHoro sapa. HykionHas Mozgenb
. aToMHOro sapa. 3oromsl
128 PannoaktuBnble mpespameHud. Ilepuon momypacnana
' aTOMHBIX SAEp
126 SnepHble peakuuu. 3aKOHBI COXpaHEHHs 3apsA0BOr0 U
' MacCOBOI'0 YK CE
12.7 DHeprus CBsi3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUHU
128 Peakuuu cunresa u penenus saep. ICTOUHUKH 3HEpruu
' CoJHIia ¥ 3BE31
12.9 Snepnass sHepretuka. JlelicTBUE  paguOaKTUBHBIX
' U3ITy4€HHUI Ha )KUBBIE OPraHU3MBbI
[IpakTueckue paboTHI:
HaOnroneHue CIUIONIHBIX M JIMHEHYAThIX CHEKTPOB
1210 U3ITy4YEHUs.
HccnenoBanue TPEeKOB: M3MEPEHUE SHEPIUM YacCTHUIIBI
10 TOPMO3HOMY MyTH (110 oTorpadusam).
W3mepenne paanoakTMBHOTO GoHa
@dusnueckue SBICHHUS B IPUPOJAE: €CTECTBCHHBIN
paanoaKTUBHBII ¢oH, KOCMHUYECKHE Jy4H,
12.11 paauoaKTUBHOE W3JYyYEHUE MPUPOIHBIX MHUHEPAJIOB,
JCICTBUE pAJUOAKTUBHBIX H3JIyYE€HUH Ha OpraHu3M
YeJloBeKa
1212 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHMBUIyaJIbHbBIA I03UMETP, Kamepa BunbcoHa




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI OCHOBHOI'O OBILIET'O OBPA3OBAHMUSI

Kon
NPoBepPsIeMOro
TpeOoBaHMs

IIpoBepsiemMble TpeGOBaHUsI K PEAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHsI 0CHOBHOI 00pa3oBaTebHOM
NPOrpaMMbl OCHOBHOTO 0011ero oopasosanus Ha ocHose ®I'OC

ITonnmanne pomu  pu3MKM B HayyHOM  KapTUHE  MHpa;
copMUPOBAHHOCTb OA30BBIX MPEICTABICHUI O 3aKOHOMEPHOW CBS3U
U TI03HABAa€MOCTH SBJIEHUN MpPUPOIABI, O POJIM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromell poau GU3MKK B Pa3sBUTUU
€CTECTBEHHBIX HAayK, TEXHUKHM M TEXHOJOruid, 00 3BOIIOLUU
¢bu3NUecKuX 3HAHUH M MX POJIM B IEIOCTHOW €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJ€ POCCHUMCKUX U 3apyOeXHbIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IIPOL[ECCOB OKPYXKAIOLIETO

MHpa, pa3BUTUC TCXHUKHU U TEXHOIOTHI

3HaHUS O BHJAaX MaTepuu (BELIECTBO M I0JE), O IBMKEHHM Kak
crnoco0e CyIIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TEOpUu
CTPOEHHUSI BEUIeCTBAa, O (PU3UUYECKOW CYIIHOCTH SIBICHUN NPHUPOABI
(MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX W KBAHTOBBIX);
YMEHME pa3anyaTh SIBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OITBITOB, JIEMOHCTPHUPYIOLINX TaHHOE (PH3UUECKOE SIBICHHE;
YMEHHE paclio3HaBaTh MPOSBIECHHE N3YYCHHBIX (U3NUECKUX SBICHHM
B OKpYXalolleM MHpE, BBIIEISIsI HMX CyIIeCTBEHHBIE CBOMCTBA

(Tpu3HaKHU)

Bianenne ocHOBamMM IOHATHMHOIO ammnapara U CHMBOJIUYECKOIO
A3bIKa (PU3MKU M UCIOJB30BaHUE MX Ui pelleHus y4eOHBIX 3a7ady;
YMEHUE XapaKTepu30BaThb CBOWCTBA TeJ, (PU3MUYECKHE SBICHUS U

MPOLIECCHI, UCTTONB3YS (PyHIaMEHTATbHbBIE U SMITMPUIECKUE 3aKOHBI

VYMeHue onuckiBaTh HU3YUYCHHBIC CBOMCTBA TEI U (1)I/I3I/I‘IGCKI/IC SBJICHUA,

UCIOJIB3Ys PU3UUECKHUE BEIMINHBI

Bnagenue ocHOBaMH METONOB HAyYHOTO TIO3HAHHS C Y4ETOM
coOIrOIeHnsT TIpaBUIl 0e30MacHOr0 TpyAa: HAOMOJAeHHE (PHU3UIECKUX
SIBJICHUM:

YMEHHE CaMOCTOATEIbHO COOMpaTh IKCHEPUMEHTAJIbHYIO YCTaHOBKY




W3 JaHHOTO Habopa 00OpYyIOBaHUS MO WHCTPYKIIMU, OMUCHIBATH X0
OIbITA U 3aMIUCHIBATh €r0 PE3YJIbTaThl, POPMYJIUPOBATH BHIBOIbI;
MIPOBEICHNUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEIMUHH:
YMEHHE IUIAHUPOBATh H3MEPEHHUS, CaMOCTOSTENBHO COOMpaTh
OKCHEPUMEHTAIbHYI0 YCTAHOBKY 110 MHCTPYKIMM, BBIYHMCIATH
3Hau€HHE BEJIMYMHBI U AHAJIN3UPOBATh IOJIYUYEHHBIE DPE3YJIbTaThl C
y4€TOM 3aJJaHHOM MOTPEIIHOCTH PE3YJIBTATOB U3MEPEHUN;
MPOBEICHUE  HECIOXKHBIX  OKCIIEPHUMEHTAIbHBIX  HCCIEJOBAHMIA;
CaMOCTOSITENTBHO ~ COOMpaTh AKCIEPUMEHTAJIbHYIO YCTAaHOBKY U
IPOBOANUTh  HCCIENOBAaHME IO  MHCTPYKIMM,  IPEACTABIATH
MIOJyYEHHbIE 3aBUCUMOCTH (PU3MYECKUX BEIWYMH B BUAE TaOIML U
rpauKoB, yYUTHIBATh NOTPEIIHOCTH, AEJIATh BBIBOJBI 10 pe3yjbTaTaM

HUCCIICAOBAaHUA

[loHumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoJesel
(MaTepuasibHasi TOYKa, aOCOMIOTHO TBEPAOE TENO, MOJEIH CTPOCHHUS
ra3oB, XHMJIKOCT€Hl M TBEPABIX TeJ, IUIAHETapHas MOJAEIb aToMa,
HYKJIOHHasi MOJI€Jb aTOMHOIO f1pa) U YMEHHME NPUMEHATh HUX s

00BsICHEHUS PU3NYECKUX MTPOIIECCOB

YMeHne OOBACHATH (PM3UUYECKHE TMPOLIECCHl U CBOWMCTBA TEN, B TOM
yyuciae W B KOHTEKCTE CUTYyallM MPAaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABJIATH IPUUMHHO-CIEACTBEHHBIE CBS3U U
CTPOUTH OOBSICHEHHE C OMOPON HAa M3yYECHHBIE CBOMCTBA (PU3UUIECKUX

HBJ'ICHI/II7[, (1)I/ISI/I‘ICCKI/IC 3daKOHBbI, 3aKOHOMCEPHOCTHU U MOACIIN

YMmeHue pemarbh pacuéTHble 3anaud (Ha Oa3ze 2 — 3 ypaBHEHUi),
UCMONB3Yysl 3aKOHBl U (OpMyJbl, CBA3bIBaoLMe (uznyeckue
BEIIMYMHBI, B YAaCTHOCTH, 3allMChIBATh KPAaTKOE YCJIOBUE 3a/auH,
BBISBJISITh HENOCTAIOIIME JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIBI,
HeoOXoAuMble 11 €€ pelIeHUs, UCIO0Jb30BaTh CIIPABOYHBIE JJAHHBIE,
IPOBOAUTh PACUETHl M OLEHUBATh PEATUCTUYHOCTH IOJIYYEHHOI'O
3Ha4yeHus (PU3NYECKOIl BEIUYMHBI, YMEHHUE ONpenelsiTh pa3MepHOCTh

(bU3NYECKO BETMYHHEI, TOJIYYCHHOH MPU PELICHUH 32141

YMeHne xapakTepu3oBaTb NPUHUUIBI JEUCTBUA TEXHUYECKHX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBILIICHHBIX
TEXHOJOTMYECKUX MPOLIECCOB MO UX ONMCAHUIO, UCIOJIb3YSl 3HAHUS O

CBOMCTBaXx (HU3MYECKUX SBIEHUH H HEOOXOoAMMble (U3NUYECKUE




3aKOHOMEPHOCTHU

10

YMeHHe HCIONb30BaTh 3HAHUS O (U3UYECKUX SBJICHUSAX B
MOBCEAHEBHOM O KM3HM JUIg obOecriedeHuss OE€30MacCHOCTH  IpU
oOpameHu ¢ OBITOBBIMH  NIpubOpaMM U TEXHUYECKUMH
YCTpOWCTBAMM, COXPaHEHHs 370pOBbS U  COOJIOACHHUS HOPM
HKOJIOTHYECKOT0 TOBEACHUS B OKpYXalollel cpeae; MOHHMaHUE
HEOOXOTUMOCTH TPUMEHEHHS JOCTH)KEHUH (U3MKM U TEXHOJOTMiH

JUISL PALIMOHATIBHOTO MPUPOIOIOJIb30BaHUS

11

OneIT TOMCKa, TpeoOpa3oBaHUsI M TPEACTABICHUS HHGOPMAIHH
(GU3NYECKOr0o COIEepKaHUs C WCIOJIb30BaHHEM WH(OOPMAIMOHHO -
KOMMYHUKATUBHBIX TE€XHOJIOTMH; YMEHHE OLIEHHWBATh JOCTOBEPHOCTH
MOJIy4eHHOW MWH(GOpPMAIMM HAa OCHOBE WMEIOLIUXCS 3HAHUN U
JOTIOJIHUTENIbHBIX ~ MCTOYHMKOB;  yYMEHUE  HCHOJb30BaTh  IpU
BBIMIOJIHEHUH YYEeOHBIX 3a/laHUil HAYYHO-NOMYJISIPHYIO JIHTEpaTypy
(GU3NYECKOro CoNep)KaHus, CIPaBOYHBIE MAaTEepUANbl, PECYPChl CETH
WNnrtepner; BiageHue 0a30BBIMM  HaBBIKAMU  MPEOOpa3oOBaHU S
uHpopManMu W3 OJHOM 3HAKOBOM CHCTEMBI B JAPYTYyH0; yMEHHE
CO3/aBaTh COOCTBEHHBIE IMCHMEHHBIC W YCTHBIC COOOIIECHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HECKOJIBKUX HCTOYHHUKOB




HNEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKMUE ABJIEHUA
| Mexannueckoe nBMkKeHHMe. MarepuanpHasg Touka. (Cucrema  OTCuéra.
1.
OTHOCHUTENIBHOCTD ABUKEHUS
PaBHOMepHOE M HepaBHOMepHOe aABukeHHe. CpenHsas ckopoctb. Dopmyna ais
1.2 BBIYMCIIEHUS CpeHE ckopocTu: v = S/t
PaBHOMepHOE NpsAMOIMHENHOE JBUXKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT
BPEMEHH B CIIy4a€ pABHOMEPHOI'O MPSAMOJIMHEHHOI O JBUKCHHUS :
13 (1) =x, +ut
I'papuku 3aBUCUMOCTH OT BpPEMEHHM [yl MPOEKIUU CKOPOCTH, IPOEKLMU
[IEPEMEIIECHNS, IYTH, KOOPAMHATBI IIPU PAaBHOMEPHOM NPSIMOIMHEHHOM
JBUKEHUU
3aBUCHMOCTh KOOPAMHATHI Tella OT BPEMEHU B CIydae pPaBHOYCKOPEHHOIO
MPSIMOJIMHEUHOT O JIBUKEHUS:
2
-Sx(f} =1'.|;|: * f_lﬂx * e
i
@opMmysbl I MPOEKLUU MEPEMELICHUs], IPOEKIUU CKOPOCTU U IPOCKLIUH
YCKOPEHHMS IIPU PAaBHOYCKOPEHHOM MPSIMOIMHEHHOM JIBUKCHUM:
1.4 H=u,, -t L
: -S.\.()—b‘g_\. +dy E
U.T('f) =Up, +a, 1,
a,.(f) =canst,
U,y — Uy, =2as,
I'papuku 3aBUCUMOCTH OT BpPEMEHHU JUISl HPOEKLUHUU YCKOPEHMsI, MPOEKLUU
CKOPOCTH, MPOEKIHH IEPEMEIICHNs, KOOPAMHATHI IPU PAaBHOYCKOPEHHOM
MIPSIMOJINHEWHOM JABUKEHUN
CBobonnoe nagenue. @opmyIibl, ONMCHIBAIOLINE CBOOOJIHOE IMaJeHHE Tea IO
1.5 BEpPTUKAIM (JBMKEHHE Tela BHU3 WM BBEPX OTHOCHTEILHO MOBEPXHOCTHU

3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUIsI TPOEKIMH YCKOPEHHS,




MNPpOCKIOMUHU CKOPOCTU U KOOPAHMHATHI IIPU CBO6OI[HOM nmaaCHUM TCjaa II0

BEPTUKAIIN

CKOpOCTh paBHOMEPHOTO [BIDKEHHS Teia MO OKpyxkHocTu. Hampasienue
CKOpOCTH.

®opmysia Ui BBIYMCIEHUS CKOPOCTH Ye€pe3 paauyc OKPY>KHOCTH U TEpUOJ

oOparieHus:
2nR
L=
T

LenTpoctpemutensHoe yckopeHue. HampaBieHue I1eHTPOCTPEMUTEIHLHOTO

1.6 yckopenus. @opmyiia Ui BBIYUCIECHUS YCKOPEHHUS:
2
a. — v
"R
dopmyia, cBsI3bIBaIOIIAs IEPUOJ] U YACTOTY OOpalleHHUs:
V= 1
T
Macca. [notaocts BeniecrBa. opmyna Jiisi BBIYUCIEHUS IIOTHOCTHU
_m
1.7 V
1.8 Cuna — BekTopHas puzndeckas BenmnuuHa. CIoXKeHne CHil
1.9 SBnenue nuepuuu. Ilepsoit 3akoH HeroToHa
Bropoii 3akon HetoTOHA:
F=m.d
1.10
CoHanpaBi€HHOCTb BEKTOpa YCKOPEHHS TeJla U BEKTOpa CUJIbL, 1M CTBYIOLIEH Ha
TEJI0
B3aumoneiictue ten. Tperuit 3akon HeroToHa:
1.11 F. 21 _FI.—:~2
1o Tpenue nokost U TpeHue ckoJibxkeHusa. Gopmyiia 11 BBIYUCICHUS MOAYJIS CHIIbI

TPCHHA CKOJIb)KCHHUA:




F_=u-N

Hedpopmanus Tena. Ymopyrue u Heymnpyrue aepopmanuu. 3aKOH YHIpyrou

nedopmaruu (3akoH ['yka):

1.13 F=k-Al
BcemupHoe Tsarotenue. 3aKk0OH BCEMUPHOTO TSATOTEHUS:
My -
F=G. 1 _2
R
1.14 Cuna TspKecTH. Y CKOpEHHE CBOOOIHOTO MaICHUS.
dopmyiia 17151 BEIYUCISHUS CUIIBI TSDKECTH BOIM3K oBepxHOCcTH 3emun: F = mg.
JBuxenue naner Bokpyr Counnia. [lepBas kocMuueckas CKOpOCTb.
HesecomocTs u neperpysku
NmMrynbc Tenia — BeKTOpHAs pU3HUYecKas BeIMYHHA.
1.15 P=m0
Nmnynsc cuctemsl Ten. 3smMeHeHne ummynsca. MIynbc cuiibl
3aKOH COXpaHEHHUsI UMITYJIbCa JJIsl 3aMKHYTON CHCTEMBI TEIL:
1.16 P=myUy +in, Uy =const
PeakTHBHOE IBMKEHHE
Mexanndeckast pabora. @opmyina st BEIYUCIEHUS paOOThI CHUIIBI:
A=Fsoosa
Mexannyeckass MOIITHOCTD:
1.17
vod
B &
Kunernueckas u noreHunanbHas sueprus. opmysia 11 BBIYUCICHUS
KMHETUYECKOW SHEPTUH:
1.18 2
nwr
Br= T

Teopema 0 knHeTHYECKOHM 3HEprun. Popmysa s BBIUUCIECHNS NOTEHIIMAIbHON




OHEPruu TCia, NOAHATOrO

Hajg 3eMIIEH:

E,=mgh

1.19

MexaHuueckasi SHEpPrusi:

E=E,+E,

3aKkoH COXpaHCHUA MEXaHUYEeCKOMN OHCPIruu. (DOpMy.]'Ia JJIA 3aKOHA COXPAHCHUSA

MEXaHUYECKOW SHEpruu B OTCYTCTBUE CUJI TpeHMs: E = const.

IIpeBpalieHne MEXaHUYECKOM SHEPTUH NTPU HAJTMYHUK CUJIBI TPEHHUS.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE PABUIIO» MEXAHUKH.
Prruar. MomenTt cunbel:M - Fl.

YcnoBue paBHOBECHUS pblyara:
M +M, +..=0
[TonByxHBIN U HenoABYXKHBINM 010kH. KIT/I mpocThIX MeXaHHU3MOB,

n= Anonesnan
AS&TI:E‘IEEE&H

1.21

JaBnenue TBEpAOro Tena.

CDOpMYJIa JJI1 BBIYMCIJICHUSA JaBJICHUA TBépI[OFO TCHIa:

_E
p_S'

JaBnenue raza. ATMocdepHoe JaBiIeHHE.

FI/I,Z[pOCTaTI/I‘IGCKOC JAaBJICHHUC BHYTPHU KUIAKOCTH.

®opmyiia 111 BBIYUCICHUS JaBIECHUS BHYTPH KHJKOCTHU:

p=pgh+p_,

1.22

3akoH [Tackais. ['mapaBmuueckuil mpece

1.23

3akon Apxumena. dopmyna g ompeneseHUs BBITAJIKUBAOIICH

JICHCTBYIOIIEH Ha TEJO, IOrPYKEHHOE B )KUIKOCTh WJIU Ta3:
Fag =PEV

VYcnosue nminaBanus Tena. IlnaBanne CyJO0B U BO3AYXOIIJIaBAaHUC

CUJIBI,




1.24

Mexanndeckue KoneOaHus. AMIUIMTYAA, TMEPHOJ M YacToTa KoJieOaHUH.

dopmyiia, CBA3BIBAIOIIAS YACTOTY U MEPHOJ] KOJIEOaHUH:

1.25

MaremaTuueckuii M TpYXUHHBIA MasTHUKHU. [IpeBpaimenue »sHeprum npu

KOJIE0ATEIHbHOM ABUKEHUU

1.26

3aryxaromue Koiebanus. BeiHykneHHbIe KosieOanus. Pesonanc

1.27

Mexannueckue BOHBL [IpononbHbIe M monepedyHble BOJHBL. J[JIMHA BOJHBI U

CKOpPOCTh paclpoCTpaHEHHs BOJHBI:

L=v-T

1.28

3Byk. ['pomKkocTh M BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOI BOJIHBI Ha T'paHULE

IByx cpel. UH(ppa3ByK 1 yIbTpa3ByK

1.29

IIpakmuueckue pabomul

N3smepenne cpeaHeld MIJIOTHOCTM BEIIECTBA; apXUMEAOBOM CHIIBI, XKECTKOCTH
MPYXUHBI; KOYPUIIMEHTa TPEHHUSI CKOJBKEHUS; PabOThl CHJIBI TPEHUS, CHIIBI
VIOPYTrOCTH; CPEOHEH CKOPOCTH JABIKEHUS OpycKa MO HAKJIOHHOW IUTOCKOCTH;
YCKOpeHUsi Opycka MNpH JBUKEHUHM IO HAKIOHHOW MJIOCKOCTH, YacTOThl H
nepuosa KoleOaHWi MaTeMaTUYecKOro MAasTHUKA; YacTOThl W Iepuoja
Kosie0aHuil MPYKUHHOTO MasTHUKA; MOMEHTA CUJIbI, JICMCTBYIOIErO HA phIYar;
paboOTBl CHJIBI YOPYTOCTH MpH TMOABEME Ipy3a C MOMOUIBIO HEMOJBUIKHOIO
6510Kka; pabOThI CUJIBI YIPYTOCTH MPH MOABEME Tpy3a C MOMOIIBIO MOABHKHOTO
0J0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMENOBOH CHIIBI OT 00BbEMa NOrpyKEHHON
YacTU TeJla U OT INIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI
OT MaccChl TeJa; CUJIbI TPEHHUSI CKOJIbKEHHUSI OT CUJIbl HOPMAJIBHOT O JaBJIE€HUS U OT
poJia MOBEPXHOCTU; CHJIBI YNPYTrOCTH, BO3HUKAIOLIEH B NPYXHHE, OT CTEIEHU
nedopmaluu IpyKUHBL, YCKOPEHUsI OpycKka OT yrijla HaKJIOHA HAaIpaBIIIOIICH;
nepuoja (4acToThl) KoJICOAHWN HUTSHOTO MAasTHHUKA OT JJMHBI HUTH; MEPHOIA
Kosie0aHUM NpPYKMHHOI'O MasTHUKA OT MAaccChl Ipy3a U KECTKOCTH IPYKUHBL
UCCIIEZIOBAHNE HE3aBUCHMOCTU TEpHO/a KOJeOaHUN HHUTSAHOTO MAasiTHHKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pblyara

1.30

Qusuueckue As6leHuss 6 npupode. TPUMEPHl IBUKEHUS C Pa3IUYHBIMU
CKOPOCTSIMU B )KHUBOW U HEKHUBOW NPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIE U

TEXHUKC, IIPUJIMBBI KW OTIHMBBI, ABHXXCHHUC IIJIAHCT CoaHeyHon CUCTCMBI,




PEAKTUBHOE JABUKEHUE KMBBIX OPraHU3MOB, PbIYArd B TEJIE YEIOBEKA, BIUSHHE
aTMOC(EpHOro JaBJeHHUs Ha JKUBOM OpraHu3M, IUIaBaHUE pbIO, BOCIpUATHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, CeCMMYECKHE BOJIHBI, YHaMH, 5XO

Texnuueckue yCI’I’lpOﬁC‘I’I’l@(l.’ CIIMAOMETP, AATUUKH IIOJIOXKCHHA, PaCCTOAHUA H
YCKOpPCHUA, OHUHAMOMECTpP, MNOAHNIMIIHWUKH, PAKCThI, pbiyar, HOI[BI/I)KHBIﬁ n

HCHOZ[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHas ITIJIOCKOCTb, HPOCTHIC MEXaHU3MBI B 6I)ITy,

131 COOOMIAIONIMECsT COCYIbI, YCTPOMCTBO BOJONMPOBOJA, THIAPABIMYECKUI Tpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
MCIOJIb30BaHUE yIbTPa3ByKa B OBITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  MOJIOKEHUSI  MOJIEKYJSIPHO-KMHETUYECKOM  TEOPUM  CTPOCHUS

2.1 BeniecTBa. Mogenu TBEPIOro, )KUIKOTO U Ta3000pa3HOro COCTOSHUN BEIIECTBa.
Kpucrammueckue u amopdHbie Tena

- JBmwxenue wyactun BemiectBa. CBsS3b CKOPOCTH JIBMOKEHHSI 4acTULl C

' TemnepaTtypoil. bpoynoBckoe nBmwxkenue, nuddy3us

2.3 CMauuBaHue ¥ KanWUISIPHBIE SIBICHUS

2.4 TennoBoe pacmMpeHue u cxaTue

2.5 TennoBoe paBHOBecHE

Yy Buytpennsiss sHeprus. Pabora u Temonepenada Kak CIOCOObI W3MEHEHUs

' BHYTPEHHEN dHEPrun

2.7 Buns! renionepenayun: TEMIONpOBOIHOCTh, KOHBEKIIUS, U3ITyUCHHE
HarpeBanme wu oxmaxaeHue Ten. KommdecTBo — TEmmoThl.  YaelbHas
TEMIO0EMKOCTD:

2.8
O=cm(t,—1)
3aKkOH COXpaHEHHUs SHEPruM B TEIJIOBBIX Ipoleccax. YpaBHEHHE TEMJIOBOrO
OayaHca:

2.9
O +0,+..=0
Ucnapenne u konaeHcauus. V3MeHeHHME BHYTPEHHEH SHEPrUM B IIPOLIECCE

510 WCIIApEHHs] M KOHJeHcaluu. KumneHue IKHAKOCTU. YJlelbHas TemioTa

' napooOpa3zoBanus: L = Q/m

2.11 BnaxxHocTs BO3tyxa




IInaBnenne u xpucraumsauusa. V3meHeHue BHYTpPEHHEH OHEPruuM IpHU

IJIABJICHUHA Y KPUCTAJIJIM3alluN. VnenpHas TEI0Ta IJIaBICHUS:

2.12 5 0
_}H
BuyTpeHnHsst sHEprus cropanus TOIUIMBA. Y AeIbHAs TEIIOTa CrOPaHUs TOIIUBA!
2.13 q=0/m
2.14 [Tpunnumns! padots! TemnoBbix asurareneit. KI1/1 TernmoBoro nuratesns
IIpakmuueckue pabomul
N3mepenne yaenbHON TENIOEMKOCTH METAIIMYECKOro IWIMHAPA; KOJIMYECTBA
TEMJIOTHl, MOJYYEHHOIO0 BOAOW KOMHATHOM TemImepaTypsl (DUKCHPOBaHHOM
Macchl, B KOTOPYIO ONYIIEH HarpeTblii LMIMHAP; KOJIWYECTBA TEIUIOTHI,
2.15 OTIAHHOIO HATPETBHIM ILWIMHIPOM, IIOCJIE OIyCKaHUSA €ro B BOAY KOMHATHOU
TEMIIEPaTypbl; OTHOCUTEJIHOM BIQXKHOCTH BO3[yXa; YACJIbHOM TEMJIOTHI
miaBieHuss Jnpaa. McciaenoBaHue M3MEHEHMS TEMIEPAaTypbl BOABL  IPU
Pa3IUYHBIX YCIOBHUSAX; SBICHUS TEMJIOO0OMEHA MPH CMEIIMBAHWH XOJOAHOWU H
ropsiueil BoJibl; poliecca UCIapeHust
Qusuyeckue s61eHUs 6 npupoode. TOBEPXHOCTHOE HATSKEHUE U KaNUJUIIPHBIE
2.16 SBJIGHUS B NPUPOJE, KPUCTALIbI B Mpupojae, unydyenue CoHIA, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHME POCHI, TYMaHa, HHEs, CHera
Texnuueckue ycmpoticmea: KalWUISPbl, IPUMEPbI UCIIOIb30BaHUs KPHUCTAJUIOB,
517 JKUAKOCTHBIH TEPMOMETp, JaTYUK TEMIIEpAaTypbl, TEPMOC, CHUCTEMa OTOILIEHUS
' JIOMOB, TUT'POMETPHI, IICUXPOMETpP, NapoBas TypOWHA, ABUIaTelb BHYTPEHHETrO
CrOpaHUs
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexrpusanus Tell. J[Ba BUJa JIIEKTPUYECKUAX 3aPsiioB
3.2 B3aumoneiicTBue 3apsikeHHbIX Tel. 3akoH Kyona
33 3aKOH COXPaHEHMS JIEKTPUYECKOr0 3apsiia
34 Onextpudeckoe nosie. Hanpsoxk€HHOCTh 3nekTpudeckoro mnosst. IIpuHnun
' CYIEpIIO3ULIUHU JIEKTPUUECKHUX M0JIeH (Ha KaueCTBEHHOM YpPOBHE)
3.5 Hocutenu »snektpuueckux 3apsjoB. JlelicTBUE BIEKTPUUECKOrO TIOJs Ha
' alIeKTprueckue 3apsabl. [I[pOBOIHUKY U AMAITIEKTPUKU
3.6 [TocTosHHBIN 3nMekTpUueckuil Tok. JleiicTBus anexTpuueckoro Toka. Cuiia Toka.




Hanpsoxenue.
I=q/t,U=A/N

3JI€KTpI/I‘-IeCKO€ COIMPOTHUBJICHUC. yI[GJILHOG QJICKTPUYCCKOC COIIPOTHUBJIICHUC!

3.7 R = pl/S

3.8 3akoH Oma i ydacTka ssektpudeckoi nenu: I = U/R
ITocnenoBarenbHOE COEAMHEHNE TPOBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,

3.9 [TapannenbHOE COEIMHEHHE IPOBOJHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=1+1; Rzﬁ.

2 2 2

CMenIaHHblE COEIMHEHNUS TPOBOIHUKOB
PaboTa u MomHOCTb 3nekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akoH [[xoyins — Jlenua:

3.11 2

: Q=I"-R-t

310 OnbiT Opcrena. MarnutHoe moje HPSAMOro MPOBOJHUKA € TOKOM. JIMHMHM
MarHUTHOM MHIYKIUH

313 MaruutHoe T1OJ€ IIOCTOSHHOIO MarHura. B3auMonelcTBhHEe IOCTOSHHBIX
MarHuToB

3.14 JlelicTBME MarHMTHOTO MOJIsI HA TPOBOJHUK C TOKOM

3.15 Omneitel @apanes. SIBneHue snekTpoMaratuTHON nHAyKuuu. I1pasuno Jlenna
IIpakmuyeckue pabomul
W3mepeHune  3MEKTPUYECKOTO  CONPOTUBJICHMSI  pPE3UCTOpa;  MOLIHOCTU
AJIEKTPUYECKOI0 TOKA; pabOThI 3JIEKTPUYECKOr O TOKA.

3.16 HccnenoBanue 3aBUCHMOCTM  CHJIBI  TOKA, BO3HUKAKOLIETO B IPOBOJHHKE

(pe3ucTopsl, IaMIIOYKa), OT HAMPsDKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBHCUMOCTH
COIPOTHUBJICHHS OT JJIMHBI MPOBOJIHUKA, TUIOMIAIA €r0 MONEePEYHOro CEUYECHUS U

YAEIBHOTO CONPOTUBIICHHUS.




HpOBepKa npaBujia Jisd JJICKTPUICCKOI0 HAIPAKCHHA IIPU IMOCICAOBATCIBHOM
COCAMHCHUMU MPOBOAHHKOB, IIpaBUJia IJId CHJIBI 3JICKTPUYCECKOIO TOKa IIpU

napajuieJIbHOM COETUHEHUH MPOBOJHUKOB (PE3UCTOPHI U JTAMIIOYKA)

Qusuueckue s61eHUA 6 npupode: SIEKTPUUECKUE SBJIEHUS B aTMocdepe,

3.17 ANEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TI0JIe 3eMJIH, pei(d MmoaroCcoB,
POJIb MArHUTHOTO TTOJISL IS )KU3HU Ha 3eMJie, MOJIIPHOE CHsTHUE
Texnuueckue ycmpoticmea: OHIEKTPOCKON, aMIIepMETp, BOJBLTMETP, PEeocTarT,
CUCTYMK  DJIGKTPUYECKOHW  DHEPruH,  DJIEKTPOOCBETHUTEIbHBIC  MPUOOPHI,
3.18 HarpeBaTellbHbIe 3JEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHUE
MPEOXPAHUTENM, SJICKTPOMArHUT, O3JIEKTPOABUTATENb IOCTOSHHOTO TOKa,
TE€HEePaTop MOCTOSTHHOTO TOKA
3.19 DOnexTpoMarHuTHbIE BOJIHBI. [1Ikana 371eKTpOMAarHUTHBIX BOJIH
3.20 JlyueBas monenb cBeta. [IpsMonuHeliHoe pacnpocTpaHeHHE CBEeTa
3.21 3akoH oTpaxkeHus cBera. Ilnockoe 3epkano
3.22 IIpenomnenue cera. 3aK0OH NPEIOMIICHHS CBETA
3.23 Hucnepcus cBera
324 JInnza. Xon nydeil B nmH3e. POKYCHOE pAacCTOsSHUE JIMH3BL. OnTHYecKas Cuiia
' muH3bl: D = 1/F
3.25 I'ma3 kak ontuueckas cucrema. OnTudeckue mprudopsl
IIpakxmuueckue pabomul
###Par#Ht#lI3MepeHre ONMTHYECKOW CHIJIBI COOMpArOIIeH JHMH3bI; (POKYCHOTO
paccTostHUST cOOMparomel JHH3bI (10 CBOMCTBY PaBEHCTBA Pa3MEpOB IMPEIMeETa U
M300pakeHHs, KOrJa MpeaMeT pacIoiioKeH B JABOWHOM (OKyce), MmoKa3aTels
3.26 MIPEJIOMJICHHS CTEKJIA.
###Par#Ht#lccnenoBanue cBoiicTBa M300paKEHHsI, MOTYUYEHHOTO C IMOMOIIBIO
cobuparomeil JUH3bI; U3MEHEHHs (POKYCHOTO pacCTOSHUS JIBYX CIIO’KEHHBIX
JIMH3; 3aBHCUMOCTH YIJja MPEJOMJICHHs] CBETOBOTO Jyda OT yrjia MaJeHus Ha
IPaHUIE «BO3AYX — CTEKIIO»
397 Qusuueckue sereHus 6 npupooe: 3atMmeHuss Connma u JIyHbl, 1BeTa Tel,
' OINTUYECKUE SIBJICHUS B aTMOc(epe (BeT HeOa, pedpakius, paayra, MUPaK)
308 Texnuueckue ycmpouicmea: OUYKH, TIEPUCKON, ¢oToammapar, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
4.1 PagmoaktuBHOCT. Anb(a-, O6eta-, raMma-u3nyueHus. Peakuun anbda-u Oera-




pacmazia

4.2 Omnsitel Pezephopaa mo paccesHuro anbga-yactull. [lnanerapuas Monenb atoma

43 Cocras atomHOrO0 sapa. M3oronst

4.4 [lepuon monypacnaia aTOMHBIX sJIEp

4.5 SnepHble peakiru. 3aKOHBI COXpaHEHUs 3apsI0BOr0 U MacCOBOT'O YHUCEN
Qu3uueckue A6N1eHUs 8 npupode: €CTECTBEHHBIH paJAHMOAaKTUBHBIN  (OH,

4.6 KOCMHMYECKHE JIy4d, paAMOAaKTUBHOE M3JIy4EHHE TMPUPOIAHBIX MHHEPAJOB,
JIEHCTBUE PAIMOAKTUBHBIX U3JIy4€HUN HA OPraHU3M 4eJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIMBUIYaIbHBIA JO3UMETP, KaMepa

Bwibcona, sipepHas dsHepreTuka




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






