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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOIO OOLIEro o0O0pa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOW MNpOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toMm ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopepxaHue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (opMupoBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAlOIUMXCS W OPraHU3alMI0 U3YYEHUS
¢u3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo ¢Qusuke y4dMTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu Tpedoanuiit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TAKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETOB HAa YpPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHoro Marepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCJIe0BaTEIbHOCTD
U3Y4YeHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroUXCsl.

[IporpaMma mo ¢Qusuke paszpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU paboueil MporpaMMBl 10 y4eOHOMY IIPEeIMETY.

®duzuka SBISETCS CHUCTEMOOOPA3yIOIIMM  [JIi  €CTECTBEHHO-HAay4HbBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB
W SBJICHWM, M3y4YaeMbIX XUMHUEH, Ouosoruei, acrpoHomued u GU3UYECKOU
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpa3lpl MPUMEHEHHUS HAyYHOTO METOoHa
MO3HAHUS, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa W3 TJaBHBIX 3aJlay (PU3NYECKOro OO0pa3oBaHUsI B CTPYKType OOIIero
o0pa3zoBaHusl COCTOMT B ()OPMHPOBAHUU ECTECTBCHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe y 00yJaronuxcs.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TIPENAINojiaraeT OBJIAJEHUE
CIENYIOIMMUA KOMIETEHTHOCTSIMHU, XapaKTePU3YIOIIUMH E€CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPHOPETHPOBATH  JAaHHbBIE M  HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl OJIYYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs
onpeznenensl B KoHuemnuuu mnpenogaBaHusi yueOHOro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranum3zanuax Poccuiickoii ®@exepanuu, peamu3yOIIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrpPaMMbl, YTBEPKAEHHOW pelICHHUEM



Konnernn MunucrepcrBa npocsenienus Poccuniickoit @eaepaunn (IpoToKoII OT 3
nexadps 2019 r. Ne [1K-4BH).
Henan usyyeHus PpU3UKHU:

IpHOOpETEHUE HHTEpeca W CTPEMJICHHS OOYYaloOIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTC/UICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMHpOBaHHE
HCCIIEIOBATEIBLCKOIO OTHOIICHHUS K OKPYKAIOIUM SIBJICHUSIM;
dbopMUpOBaHHE HAy4YHOIO MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu M (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(dbopMUpOBaHHE TPEICTABICHHA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TECXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEACTaBICHHH O  BO3MOXHBIX  chepax  Oyaymiei
po(heCCHOHANILHOM JIeATEIBbHOCTH, CBA3aHHON ¢ (PU3MUKOM, IMOArOTOBKA K
JaJbHeHIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3THUX IIeJIed MPOorpaMMbl MO (U3HKE Ha YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHne 3HAaHUH O JHUCKPETHOM CTPOCHHUU  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MATHUTHBIX W KBaHTOBBIX
SIBIICHUSIX;

npUOOpETEHNUE YMEHUN OMHCHIBATh U OOBSCHATH (PU3NUYECKUE SBICHUS C
UCTIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHU;,

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINUX pacd€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM buznyecKux MoJieTieH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOAATh MPUPOJIHBIC SIBICHUS W BBIIOIHITH OIBITHI,
nabopaTtopHble pabOTHI M AKCIEPUMEHTAIBHBIE HCCICIOBAaHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMalueld (HU3NIECKOTO CONEpKaAHUS,
BKJIFOYAsi HTHPOPMAIIMIO O COBPEMEHHBIX JOCTIKECHUAX (DU3UKHU, aHAIH3 U
KPUTHUYECKOE OIICHUBAaHUE H(OPMAITUH;

3HaKOMCTBO cO c(hepamu nmpodeccruoHaNbHON IeSTEIbHOCTH, CBI3aHHBIMU
C (u3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

o0Opa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HeZIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heaenmo), B 9 kinacce — 102 ygaca (3 yaca B HeJeto).
[Ipensiaraempiii B mporpamMme 1o (U3MKE MepeyeHb JIabopaTOpHbIX padboT u
OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEIb JelIaeT BIOOpP MPOBEICHUS



7ab0opaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHui, TpejiaraéMplx B pamMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (husmke.

COJEPXKXAHME OBYUYEHUA
7 KIIACC

Pasznen 1. ®usuka U e€ poib B IO3HAHUM OKPYKAIOLIEr0 MUPA.

duznka — Hayka O npupojne. fABneHus npuponbl. PUNYECKUE SBICHUS:
MEXaHHUYECKHUE, TEIJIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3mepenue ¢usnyeckux BenuuuH. Dusnueckue
npudopsl. [lorpemnocts u3mepenuit. MexxayHapoHasi CHCTEMa €IMHHII.

Kak ¢usuka u Jpyrue ecTeCTBEHHBIE HayKd HW3Y4arOT MPUPOIY.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAYy4YHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
Habmogaemoro sBieHus. Onucanne GU3NUECKUX SBJICHUM ¢ TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, JJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SBJICHUSL.
2. Dusnueckue MpuOOPHl U MpoLEeIypa NPSIMbIX U3MEPEHUI aHAJIIOTOBBIM U
U (GPOBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepeHnune pacCcTOAHUN.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OmnpeneneHue pasMepoB MaJbIX TeJl.
5. M3mepenue temmeparypsl HpU NOMOIIM >KUAKOCTHOIO TEPMOMETPA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHusi MO NMPOBEPKE THIOTE3bI: NAJbHOCTh MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIbllle, 4YeM OOJbIIe BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIE CBeJeHUS 0 CTPOEHUH BellleCTBA.

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

JIBrxkenue uactul BemecTBa. CBA3b CKOPOCTHM JABWKEHUS YACTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxeHue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.



ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpuctaminyeckux) Teil. B3auMocBsi3b MEXK]y CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX M WX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpauuu.

1. HaGmionenne OpOyHOBCKOTO JBUKEHHUS.

2. Habmonenue nuddysum.

3. HaOmionenue — siBneHuid,  OOBACHAIOMIMXCA  MPUTSKEHUEM  WIH

OTTAJIKNBAaHUEM YaCTHUIL] BEUIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OneHka JuMaMeTpa aroMa METOJOM psiioB  (C  UCIOJIb30BAHUEM

dboTorpadmuii).

2. OmnbITH IO HAOIOACHUIO TEIIOBOIO PACHIMPEHHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.

Mexanudeckoe JBUKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JBHIKEHHE.
Ckopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM BUKEHHHU. Pacuér myTtu u
BPEMEHU JBUKEHHUS.

SBneHne uHEpUMU. 3aKOH HMHEPLUHU. B3auMoaencTBHE Tell KAaK NpPUYMHA
U3MEHEHUSI CKOPOCTM JBWXXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IWHHULIE
00BéMa BellecTBa.

Cuita kak XapakTepucThKa B3auMozeucTBHs Ten. Cuia ynpyroctd M 3aKoH
['yka. MI3mMepenne cuiibl ¢ MOMOILIBIO JUHAMOMETpPA. SIBIEHUE TIATOTEHHUS U CHJIA
TsokecTu. Cuila TshKecTH Ha qpyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HallpaBJIEHHBIX MO OJHOM mpsmoil. PaBHoaeicTByromas cwi. Cuja TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHne B IPUPOJE U TEXHUKE.

Jlemoncmpayuu.

HalGmonenne MexaHM4ecKoro ABMKCHUS Tela.
N3mepeHre cKopoCTH MPSIMOJIMHEIHOTO JBUKECHMUS.
HaGmronenue siBneHus WHEPIUN.

CpaBHEeHHE Macc MO B3aUMOJIEVCTBUIO TE.
CrnoxeHue ChJl, HalpaBJIEHHBIX 110 OJTHOM MPSIMO.

Jlabopamopuvie pabomul u onvimol.

1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMS! (LIApUKa B KUIAKOCTH,
MOJIEJIM AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbXKEHHUS Opycka WIIM IapuKa Mo
HAKJIOHHOU IIOCKOCTH.

1
2
3
4. HabGmroneHue u3MEHEHHUsI CKOPOCTH TIPU B3aUMOJICHCTBUU TeE.
5
6



3. Omnpenenenue MIOTHOCTH TBEPAOro Tela.

4. OmbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSLKEHUS (IedopMarium)
NPYKUHBI OT IPUIOKEHHON CHIIBI.

5. OnbIThl, JEMOHCTPUPYIOIIHAE 3aBUCUMOCTb CUJIBI TPEHHUS CKOJIBKECHUS OT
BECa Teja U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEH.

Pasnen 4. laBinenne TBEPABIX TeJl, }KMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIICHHS U YBETTUUCHUS AaBieHus. JlaBneHue rasa.
3aBUCHMOCTh JaBJIEHHUs raza oT oObéma, TemmepaTypsl. [lepemaua naBneHus
TBEPABIMU TEJIAMH, JKUIKOCTAMH M Tasamu. 3akoH Ilackama. IImeBmatmueckue
MAaIIMHbl. 3aBUCUMOCTh JABJICHUS XHUJAKOCTU OT INIyOMHBI. ['mapocraTuueckuii
napajokc. Coobmaroiuecs: cocynsl. ['uapaBinueckne MEXaHU3MBI.

Atmocdepa 3emuin u atmocdepHoe naBieHue. [IpUuMHBI CylIECTBOBaHMS
BO3QylIHOW o6osoukn 3emau. OnbiTr Toppuuemnu. M3mepenune armocepHOro
JaBJIeHNs. 3aBUCUMOCTbh aTMOC(EPHOrO AABJIEHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[TpuGops! a5t U3MEpeHust aTMOCPEPHOTO TaBICHUSI.

JlericTBue KUIAKOCTH M ra3a Ha IOIPYKEHHOE B HUX TeslO. BelTamkuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD JABJICHMS Ira3a OT TEMIIEPATyphI.

[lepenaya naBiaeHUs KUAKOCTBHIO U Ta30M.

CooOmaroruecs COCy/Ibl.

['mapaBnuyueckuu mpecc.

[TposiBnenue neicTBus aTMOC(HEPHOTO TaBIECHMUS.

3aBUCHUMOCTh BBITAIKHBAIONIEH CHUJIBI OT O0BEMA MOTPYXKEHHOW YacTH

Tena U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BRITAIKMBAIOLIEH CHJIBI BECY BHITECHEHHOU JKUJIKOCTH.

8. YcioBue IUIaBaHMs TEN: IUIABAaHWUE WJIM MOTPYKEHHUE TEJ B 3aBUCHMOCTH
OT COOTHOILEHUS IIJIOTHOCTEH TENa U KUIKOCTH.

o vk W N

N

Jlabopamopuwie pabomul u onvimol.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHON B
JKUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAJIKUBAIOLICH  CUJIbI, JCHCTBYIOIIEHM Ha  TEJo,
MOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBL, JEUCTBYIOIIEH HA TEJIO
B ’KMJIKOCTH, OT MacCChI TeJa.

4. OnpITbl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAIKHWBAIOIIEH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OOBEéMa NOTpYyKEHHOU B
J)KUJKOCTh YaCTH Tejla U OT MJIOTHOCTH KUJKOCTH.



5. KoHCcTpyupoBaHue apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU W
OIIpeNIEIEHUE €€ IPY30II0ABEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckasi pabota. MOIIHOCTb.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecHsi peiuara. lIpuMeHeHHe TMpaBWiIa paBHOBECHs pbluara K OJIOKY.
«3omnoroe mpaBwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpoctbie
MEXaHU3MbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W NOTEHUUAJIbHAS DHEPTHS.
[IpeBpalieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
SHEPrUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompenenenne pabOTHI CHIBI TPEHUS TPH PABHOMEPHOM JBIDKCHHUH Teia

110 TOPU3OHTAIBHOW ITOBEPXHOCTH.
2. HccrnenoBanue yCclIIOBUM PaBHOBECHS pblyara.
3. Wsmepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON JHEPIUMU.
8 KUIACC

Pa3nea 6. TenioBbIe ABJICHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISPHO--KUHETUYECKOM TEOPUM CTPOECHUS
BemiecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mogenu TBEPAOro, >KUIKOTO MW Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUN MOJEKYIIPHO--KHHETUYECKON TEOPUHU.
CMmaunBaHN€ U KallWUISIPHBIE sIBJICHUSI. TemIoBoe pacliupeHue U C:KaThe.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
gactull. BuyTtpenHsiss sHeprus. CnocoObl HW3MEHEHMs] BHYTPEHHEW SHEpIruu:
Terionepeaaya u COBEpILICHUE padoTHI. Buasl TeIUIoNEepeAauu:
TEIUIONPOBOJHOCTb, KOHBEKLIMS, U3ITyUYCHHE.

KomnuecTBo TemnoThl. YIenbHas TEINIOEMKOCTH BellecTBa. TemIiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TersioBoro OanaHca. IlmaBiaenue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECCTB. YJENbHAs TEIUIOTA ILIABJICHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcnmapenue. Kunenue. VYnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KHIICHHS OT aTMoc(epHOro
JIaBJICHUS.

BrnaxkHocTh BO311yXa.



OHeprus TOIIMBa. Y AelbHAS TEIIOTa CTOPAHUS.

[Mpunuumner pabotsl TemnoBbix aBurareneit KIIJ| temmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLEHUs] SHEPTUH B TEILIOBBIX IIPOLIECCAX.

Jemoncmpauuu.

1.

2
3
4.
5

© ©® N o

10.
11.
12.
13.

Hab6mronenne 6poyHOBCKOTO ABUKECHHUSI.

Hab6monenue nuddyszun.

HabGnrofeHue sSBJICHUN cCMaYMBaHUs U KaIMWJUIIPHBIX SBJICHUH.
HabmroeHue TemioBoro pacimupeHus Tel.

V3MeHeHne naBiCHHUS Ta3a NMPU M3MEHEHHH O00bEMa M HArpeBaHWM HIIH
OXJIAXKJICHUH.

[TpaBuna n3MepeHus: TeMIepaTyphbl.

Buael Terutonepenayn.

OxJakJIcHUE TIPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHUN paOOThl BHEITHUMH CHJIAMHU.
CpaBHEHHE TETITIOEMKOCTEHN Pa3IMYHbBIX BEIIECTB.
Habaronenue kumenus.

HabnroeHue mocTosHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
Moaenu TeIIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHUS Ta30B, KUAKOCTEH U
TBEPJBIX TEJI.

Omnpenenenue AaBiIeHUS BO3yXa B Oa/IOHE IIMPHUIIA.

OnbIThl, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUSA BO3JyXa OT €ro
00bEMa M HArPEBAHUS WA OXJIKICHHUS.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmionenne w3MeHeHWsT BHYTPEHHEW OHEPrUM Tela B PE3ysbTaTe
TEeTJIonepeaur U padOThl BHEITHUX CHUJI.

HccnenoBanue sBAEHUS TEIUIOOOMEHa IPH CMEIIMBAHUU XOJIOTHOW U
rops4eu BOJBI.

OnpeneneHue  KOAMYECTBA  TEIJIOTHI, MOJYYEHHOrO  BOJAOW  Mpu
TEII00OMEHE C HArPETHIM METATUIMUYECKUM LIHIIHHAPOM.

Onpenenenue yaeabHOU TENI0EMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpenesieHue OTHOCUTEIBLHOM BIaXKHOCTH BO3/1yXa.

OmnpeneneHue yAeabHON TEMIOTHI MIJIABJICHHUS JIbJA.



Pa3znen 7. diekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonericTBue
3apsOKEHHbIX Ten. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]TY TEIAMM).

Onexrpuyeckoe mnone. Hanpspk€HHOCTH anexrtpuyeckoro mnons. IIpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn smeKTpuyecKkux 3apsaoB. DJIEMEHTAPHBIA 3JEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W AMDJIEKTPUKU. 3aKOH  COXPaHEHUSA
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIOBHSA CyIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HctouHukn mMOCTOAHHOTO TOKA. JIeMCTBUSI 3IEKTPUUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTSIX U ra3ax.

Onextpuyeckass nenb. Cuima  Toka.  DIJIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTuBIIeHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBIIEHUE BewlecTBa. 3akoH Oma
I ydactka nenu. llocnemoBarenbHOe M mapajuleIbHOE  COSOUHEHHE
IIPOBOIHUKOB.

PaGora u MOIIHOCTH dNEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKTpUUecKHe LENH U MOTPeOUTENN AIeKTpUUecKoi 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumMomeucTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnuTtHOe nosie. MarauTHOe 1oJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
Oneir  Opcrega. MarautHoe 1oJie  DJIEKTPpUYECKOro Toka. IIpumenenue
JIEKTPOMArHUTOB B TEXHUKE. J[€MCTBME MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
ONEeKTpOABUIaTENb IOCTOSHHOTO TOKA. VCrmosib30BaHME JIIEKTPOJBHUraTeiac B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OneiTel @apajnes. SABieHne 31eKTpOMarHuTHON nHaAyKuuu. [IpaBuno Jlenna.

DIIEKTPOreHepaTop. Crnoco0bl HOJIyYEHUS AIEKTPUYECKOU SHEPIUHu.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HCTOYHUKAX SHEPTHUU.
Hemoncmpayuu.

DnekTpu3aius Tel.

JIBa poz1a 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVICTBHUE 3APSIKEHHBIX TEIL.
YCTpONCTBO U AEHUCTBUE DIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIHUS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.

[IpOBOIHUKY U JUBJIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKHN IOCTOSIHHOTO TOKA.

JlencTBUsI ANEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbIi1 pa3psia.

N3mMepeHue CHitbl TOKa aMIIEPMETPOM.

N3mepeHure 3IeKTpUUeCKOT0 HaMPSKEHUS! BOJIBTMETPOM.

Peocrar u Mara3uH COnpoOTHBIICHUMN.

B3aumoielicTBrE MOCTOSHHBIX MarHUTOB.

MoaennpoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
MoaenupoBaHue MArHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB.
OnbIT IpcTena.

MarauTHoe 1noJjie Toka. DJIEKTPOMArHuT.

JleiicTBME MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DNEeKTPOIBUTATEIb IOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHAYKIIUH.

OnbiTel Dapanes.

3aBUCMMOCTh HAIpaBJICHUS HHAYKIMOHHOTO TOKAa OT YCIOBUW €ro
BO3HUKHOBEHHS.

DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimul.

1.
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10.
11.

12.

13

OnpITbl MO HAONIOACHUIO DJIEKTPU3ALMM Tel MHAYKUMEH W 1pu
COIIPUKOCHOBEHUMU.

HccnenoBanne [EUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKU H
JADJICKTPUKHU.

COopka u npoBepka padbOThI JIEKTPUUYECKON LIENMU TOCTOSHHOIO TOKA.
W3mepeHne u peryJmpoBaHUE CUIIbI TOKA.

W3mepeHne u peryJnpoBaHUe HANIPSKEHUS.

HccnenoBanne 3aBUCHUMOCTHA CHJIBI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT
COIIPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTD ANEKTPUYECKOTO
CONIPOTHBJIEHUS MPOBOJHUKA OT €ro [JWHBI, IUIOLIAAU IONEPEYHOTO
CEUCHMS U MaTepurala.

[IpoBepka mpaBuia CIHOXKEHHUS HANPSKECHUA IMPU IOCIEI0BATEIbHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i1 CWIBl TOKa MNpPU MNApAILIEIBHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI SAEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO YEPE3 JIAMIIOYKY, OT
HANPSDKCHUS HA HEW.

. Onpenenenne KIIJ[ HarpeBaTens.



14. MccnenoBanue MarHUTHOTO B3aMMOJECHCTBHS TOCTOSIHHBIX MAarHUTOB.

15. I3yyeHue MarHUTHOTO TOJII MOCTOSHHBIX ~MArHMUTOB MOpH  HX
00BEAMHEHUH U Pa3/ICTICHUH.

16. MccnenoBanue NENUCTBUS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aWMOJICUCTBUS
KaTyIIKH C TOKOM KW MarHuTa OT CHJIbI TOKa W HAIpaBJIICHUS TOKA B
KATYILKE.

18. I3ydueHue AeiCTBUS MArHUTHOIO MOJISL HA MPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 u3ydeHue padoThl AIEKTPOIBUTATENS.

20. smepenue KII/] anekTpoaBurareibHON yCTAHOBKH.

21. OnBITBl TIO HUCCIEIOBAHUIO SIBJICHUS AJIIEKTPOMArHUTHONM WMHAYKIUU:
WCCIIEIOBAHUE W3MEHEHHUM 3HAYEHHS W HANPAaBICHUS WHIYKIIMOHHOIO
TOKA.

9 KNIACC

Pasznen 8. MexaHuyeckue siBJ1eHUsI.

Mexanuueckoe aBmxkeHue. MarepuanpHasg Toyka. Cucrema OTCUETa.
OTHOCHUTEIIBHOCTE MEXAHWYECKOr0 JBMKEHUSA. PaBHOMEpHOE NPSIMOJIMHEHHOE
neukeHue. HepaBHoMepHoe npsMonuHeiHoe aBuxkeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTB TeJla TP HEPABHOMEPHOM JIBHKECHUH.

VYckopenne. PaBHOyckopeHHOe mNpsMOJIMHENHHOe aABMKeHHe. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHOMEpHOE ABMXKEHUE O OKpyXHOCTH. llepuon u yvacrora obOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHUE.

[lepBbiii 3ak0H Herotona. Bropoii 3akon Herotona. Tperunt 3akon HeroTona.
[TpyHIMI CyNIEpIIO3ULIAA CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHHs: CHla TPEHUs CKOJIBKEHUs, CHJIa
TPEHUs MOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSATOTEHHS. YCKOpEHHE CBOOOIAHOTO
nageHus. JlBwxenue ruianer Bokpyr Comnna. IlepBas kocMuueckass CKOpOCTb.
HesecoMocCTh U nieperpyskKu.

PaBHoBecue matepuanbHOM TOUkKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHuss. MoOMeHT cuiibl. LleHTp TsxecTH.

Nmnynbe tena. IsMeHeHne uMmiynbca. UMmysabc cuiibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTuBHOE JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TSKECTH, YHPYTOCTH,
TpeHus. CBA3b dHepruu U padotsl. [loTeHnnanbHas SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHnManbHas sHeprus cxxarou npyxuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPTHH. 3aKOH COXPAaHEHHSI MEXaHWYECKOU
DHEPIHUU.



Hemoncmpayuu.

1.

o v bk~ w

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

Habmronenne MexaHu4eckoro JBUKEHHsSI T€la OTHOCUTEIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHHE TyTe U TPAEKTOPUI JBUXKEHUS OJIHOTO M TOTO K€ Tela
OTHOCUTEJILHO Pa3HbIX TeJl OTCUETA.

W3mepeHne cKopocTy U YCKOPEHHSI IPSMOIMHEHHOTO TBUKECHHUSL.
HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUYKEHUSI.

HabGnronenue nBM>XKeHUS Tella MO0 OKPYKHOCTH.

Hab6nronenne MexaHM4eCcKuX sIBJICHHUM, MPOUCXOASIINX B CHCTEME OTCUETA
«Tenexxka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHXKEHUU
OTHOCHUTEINIbHO KabuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHMSI Tela OT MAacChl Tejla M JCHCTBYIOIIEH HAa HEro
CUJIBL.

Hab6ntonenue paBeHCTBa CUIT IPU B3aUMOICUCTBUM TEJL.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUKECHHH.

[Iepenaua uMiysnbca npu B3aUMOJACHCTBUU TEIL.

[TpeoOpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHue UMITyJIbca MPU HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITyJIbca P a0COIOTHO YIPYTOM B3aUMOJIEHCTBUU.
HalGmronenue peakTHBHOTO JIBMIKEHUS.

CoxpaHeHHe MEXaHUUECKON SHEPTHH MTPU CBOOOTHOM IMaCHUH.
CoxpaHeHHne MEXaHUYECKON SHEPTUHU NPHU JBUKEHUU Teja MoJl JeHCTBUEM
PY>KUHBI.

Jlabopamopnsie padomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa JUisi pa3roHa W JAJIbHEWIEro paBHOMEPHOIO
JBUKCHUSI IIAPUKA UITU TEIEKKH.

Omnpenenenrue cpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WIHM JIBHYKEHUS
IIapUKa [0 HAKJIIOHHOW MJIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela NHpPU PABHOYCKOPEHHOM JIBHOKEHHH I10
HAKJIOHHOU IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HAa4aJIbHOM CKOPOCTH.

ITpoBepka rumoTessl: €ciu IpPU PaBHOYCKOPEHHOM JBHKEHUM O€3
HAa4YaJIbHOW CKOPOCTH IIyTH OTHOCATCS KakK psAJd HEYETHBIX YHCEN, TO
COOTBETCTBYIOILIHME MPOMEXKYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIbl TPEHMSI CKOJIBKEHHS OT CHJIbI
HOpPMAaJIbHOT'O JAaBJICHUS.

Omnpenenenre KodpUIUEHTA TPEHUS CKOJIbKEHMUSL.

Onpenenenne KECTKOCTH IPYKUHBI.



9. OmpeneneHue pabOTHl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBIDKCHHUH TeJia
10 TOPU30HTAIIBHOM MTOBEPXHOCTH.

10. Ompenenenne pabOThl  CHIIBI  yIPYTOCTH TPU  TMOABEME Tpy3a ¢
UCIIOJIb30BAHUEM HEIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXpaHEHUS! SHEPTHUH.

Paznen 9. Mexanuveckue Kojae0aHus U BOJTHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremaTuyeckuil U NpyKUHHbIM MasATHUKU. lIpeBpanieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue  koineOanus.  BwiHyxkzaeHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHWueckux BoJH. [IpojonbHbie H
nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnuecKre BOJIHBI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJHBI.

3Byk. I'poMKoCTh 3Byka W BbicoTa ToHA. OTpaxeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenwe koneOaHWi Te IMOA AEHCTBHEM CHIIBI TSHKECTH U CHJIBI
YIPYTOCTH.

Hab6nronenue konedanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGmronenue BeIHYKIEHHBIX KOJICOaHMI 1 pe30HaHCca.

Pacnpoctpanenue npo10AbHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIN).

Habnrogenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTHYECKUI PE30OHAHC.

Jlabopamopnsie padomul u onvimel.

1. OmpeneneHne dYacTOTBI H  TEepUOAa KOJEOAHWI MaTeMaTH4ecKOro
MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEPHOJIa KoJIeOaHU MPy>KMHHOTO MasiTHUKA.

3. HccnegoBanue 3aBUCMMOCTH MEpHOJia KOJIEOAHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCHMOCTH MEpHOIa KOIeOaHU MPYKUHHOTO MasTHUKA
OT MacChlI Ipy3a.

5. [IpoBepka HE3aBUCHUMOCTH IEpUO/a KOJEOAHUM rpy3a, MOABEIHIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIME 3aBUCHMOCTh mepuoja  KoJjeOaHwii
MPY>KUHHOTO MasiTHUKA OT MACChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaieHUS.

Paznen 10. DiaeKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.
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ONEeKTpOMarHuTHOE  MoJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
ANEeKTpoMarHuTHeIX BOJH. Illkama snekTtpomarHuTHBIX BOAH. lcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJeKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padomul u onvimel.

1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3gen 11. CBeToBLI€E SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  [IpsamonuHeitHoe
pacnpoctpanenue cBera. 3atMenust ConHua u Jlynel. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHUs cBera. llosHOe BHyTpeHHEe
OTpakeHHe cBeTa. VICmonp30BaHME IIOJHOTO BHYTPEHHETO OTPAXKCHUS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xonx gyueir B JsmH3e. OnrTuueckas cucrema ¢oToanmnapara,
MHUKpOCKONIa M Teneckona. ['ma3 kxak onrnueckas cucreMa. biam3opykocts u
JAJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. Croxenue
CIIEKTpaJIbHBIX BETOB. J{ucniepcus ceera.

Jlemoncmpayuu.

[IpssMOnMHEHOE pacIpOCTPAaHEHNUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xon mydeil B coOuparoiieii InH3e.

XO0J ny4yelr B pacCeuBarOIIEeH JIMH3E.

[TonyueHnne n300pakeHUN C TOMOIIBIO JIUH3.

[TpuHun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopmens rnasa.

11. PaznosxeHnue 6e10ro cBeTa B CHEKTP.

12. [lomy4yenue 6e50ro cBeTa Npu CII0KEHUU CBETa Pa3HBIX I[BETOB.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPa)KEHUs CBETOBOrO Jiydya OT yrJia
TaJICHUSL.
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2. M3yueHwne xapakTEPUCTHK U300PAKECHUS MPEAMETA B TIIOCKOM 3epKaje.

3. HccrnenoBanne 3aBUCHMOCTH yTJIa MPEIIOMIICHUS CBETOBOTO JIyda OT yria

aJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.
4. lTlomyyeHue n300pa’keHUI C TOMOIIBIO COOUPAIOIICH JIMH3BI.
5. Ompenenenrie POKYCHOTO PACCTOSTHUSL U ONTUYECKOW CUJIBI COOMparoNiei
JIVMH3BI.

6. OMBITHI 1O PA3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB MpPHU UX HAONIOJACHHH 4Yepes
[BETOBbIE (DUIIBTPBI.

Pa3znea 12. KBanToBble AIBJIeHHUS.

OmnbiTel Pe3depdopaa u mianerapnas mojenb aroma. Mojenb aroma bopa.
Hcnyckanue u noryomenue ceeta aroMoM. KBaHThl. JInHe4yaTeie CIIEKTPHI.

PanunoaktuBHOCTh. ANb(a-, 6eTa- U ramma-usnydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro sapa. HW3ortonsl. PaanoaxkTuBHBIE
npeBpanieHus. [lepuon monypacnaaa aTOMHBIX SAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUs 3apsiOBOIO U MacCOBOTO YHCEIL.
DHeprus CBsi3M aTOMHBIX sjaep. CBs3p Macchl W 3Hepruu. Peakuuu cUHTE3a U
nenenus saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHepreruka. JleMCTBHUS pPAgUOAKTUBHBIX M3JIIYYCHUW HA KUBBIC
OPTaHU3MBI.

Hemoncmpayuu.

1. CHekTpsl U3IYyYEHHS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOoAopoa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.

6. Perucrpanus nsnydeHus: NpUpOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaGnroneHue CruTONIHBIX U JIMHEHYATHIX CIIEKTPOB U3IIYYCHHUS.

2. HccienoBaHne TPEKOB: U3MEPEHHUE SHEPTHM YacTULBI [0 TOPMO3HOMY

nyTtu (o poTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPHUTEIHLHO-00001IAIOIIIUI MOLYJIb.

[ToBTOpUTENHEHO--0000IIAIONTUH MOYJIh IPEAHAZHAYCH /I CUCTEMATH3AIUN
U 0000meHWS TPEIMETHOTO  COACPKaHWS ¥ OMbITa  JCSTEIHHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »3K3aMeHY 10 (u3uke g OoO0ydarommxcs,
BBIOPABIIUX ITOT YYCOHBIN MpPEIMET.



[Ipy n3ydyeHUn JAHHOTO MOXYJSA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJbI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIEeYnBAETCS JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAYYHAsi I'PAMOTHOCTb: OCBOECHHUE HAy4YHBIX METOJOB MCCIICIOBAHUSA
SIBJICHUN HPUPOJABI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBICHATH (DU3NUECKUE
SBJICHUSA, IPUMEHsS TOJIyYEHHbIE 3HAHMs, peIaTh 3aJa4d, B TOM YMHCIIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATBHO IEATEIBHOCTHBIM XapakTep NAHHOIO paszesa peaausyercs
32 Cc4€T TOro, 4To OOydYarIIMecs BBINOJHAIOT 3aJaHus, B KOTOPBIX WM
npejaraercs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHMW pacro3HaBaTh M HAYYHO OOBICHATH
duznyeckue IBJICHHS B OKPY>KAIOIIEH MPUPOJIE U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIEN0OBaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCIIe 1)1 IPOBEPKU TUIIOTE3 U MOIYYEHUS] TCOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAy4YHbIE OCHOBBI HamOoJee Ba)XHBIX JOCTH)KCHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO MCIOJIb30BAHMS PA3JINYHBIX HUCTOYHUKOB
DHEPIUM HAa OCHOBE 3aKOHA ITPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.

IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nkyu Ha ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs HAMPABICHO

Ha JIOCTHKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX

PE3yIIbTATOB.

B pesynbrare nzydenusi GU3NKH Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUS

y obydarorerocs OyayT chopMUpOBaHBI CICIYIONINE JTUIHOCTHBIE PE3YJIBTATHI B

YacTu:

e 1) IATPHOTHYECKOT0 BOCITUTAHMA:

e — NPOSABJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
buznueckoil HayKu;

e — IIEHHOCTHOE OTHOIICHHE K IOCTHKEHUSIM POCCUICKUX YIEHBIX--(DU3UKOB;

e 2) rpaskIaHCKOIrO U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

e — FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYUMBIX
U OTHYECKHX TMPOOJieM, CBSI3aHHBIX C MPAKTHYECKUM TPUMEHEHUEM
JTOCTUKEHUH (PU3NKY;

e — OCO3HAaHHE BAXHOCTH MOPAIBHO--3TUYECKHX MPHUHIMIIOB B JESTEIHLHOCTH
YYEHOrO;



3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUYECKUX KadyeCcTB (PU3MUECKOW HayKd: €€ rapMOHUYHOTO
OCTPOEHMUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HaHUE UEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTa
II03HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEN
KYJbTYpPBI;

— pa3BUTHUE HAY4YHOU JHO003HATEIIBHOCTH, MHTEpEca K HCCIIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHus  KYyJAbTYPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIyyus:

— OCO3HAHME IIEHHOCTH Oe30macHoro oOpas3a JKH3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUA Ha
TPaHCIIOPTE, HA JOPOrax, ¢ 3JEKTPUYECKUM M TEIUIOBBIM OOOpPYJOBAHHEM B
JOMAlIHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPHU3HAHUE CBOErO IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE€ B PEIICHUM MPAKTHYECKUX 3a1ad (B paMKax CEMBH,
oOpa3oBaTenbHON  OpraHW3allid, Topoja, Kpas) TEXHOJIOTHYECKOW U
COLIMAJIbHONW HANpPAaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIE M (PUIUUECKHUX
3HaHUM;

— UHTEpEeC K MPAKTHUECKOMY U3YUYEHHIO PO eccuil, CBI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpHUEHTallMs Ha NpUMEHEHHEe (PU3NYECKUX 3HAHUU JJId pelleHHs 3a7ad B
00JIaCTH OKpY’KaloIIeW cpenbl, IJIAaHUPOBAHMS MOCTYNKOB W OLEHKH HUX
BO3MO>KHBIX MOCIEACTBUN JIJIs1 OKPYKAIOIIEH CPEJIbI;

— OCO3HaHME TN00ATBLHOTO XapakTepa HKOJOTHYECKUX MpoOJeM U MyTed HX
peleHns;

8) ajanTanum K M3MEHSIOMUMCH YCJIOBUSM COUHUAJIBHOW M NPHPOLHOI
cpeabl:

— MOTpPeOHOCTh BO B3aUMOJCHCTBUU MpPHU BBINOJHEHUU HCCIEAOBAaHUN U
OPOEKTOB (DM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTb OMNBITY M 3HAHUSAM
IPYTUX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YEpPE3 MPAKTUYECKYIO
NEeSATENBHOCTD;

— nOTpeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOpMyIUpOBaTh
UJIeH, TOHITHSI, TUIIOTE3bI O (PU3HUECKUX 00BEKTaX U SBICHUSIX;



e — OCO3HAHHUC I[C(I)I/IHI/ITOB COOCTBEHHBIX 3HAHWM M KOMIIETESHTHOCTEH B 00JIacTh

buzukwy;

e — IUIAHUPOBAHHUE CBOETO PA3BUTUS B MPHOOPETEHUWH HOBBIX (UINYECKUX

3HaHUM;

e — CTPEMIICHUC aHAJIM3WPOBATh U BLISABIIATH B3aMMOCBA3U ITPHUPOEL, 06H_I€CTB3. 141
O9KOHOMMKH, B TOM YHCJIC C UCIIOJIB30BAHUEM (I)I/ISI/I‘ICCKI/IX 3HaHHﬁ;

e — OLEHKA CBOMX JEWCTBUM C YYETOM BIMSHMS Ha OKPYXAIOLIYIO Cpeny,
BO3MOKHBIX INI00aIbHBIX OCJIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesymbraTe OCBOEHHS TpOTpaMMBbI MO (U3UKE Ha ypPOBHE OCHOBHOTO
ob11ero oopa3zoBanust y oOy4aromerocs: 0yayT chopmMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCATIbHBIC YUCOHBIC CHCTBUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEpCaAIbHbIC YUeOHbIE TCUCTBUSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeiicTBUA:

BBISIBISITh M XapaKTEpU30BaThb CYIIECTBEHHbIE NPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALNN, OCHOBAHUS IS
000011IeHUs ¥ CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOICHUAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITh NIPUYUHHO--CJIEICTBEHHBIE CBSI3M MPU H3YyUYEHUU (PU3NYECKUX
SBJIGHUN U MPOIIECCOB, JI€JaTh BBIBOJbI C UCIOJIb30BAHUEM JI€TYKTHUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SIX
(u3nYECKUX BENYMH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus: ydeOHOW (Qu3ndyeckon
3aauM (CpaBHEHUE HECKOJIbKMX BapHUaHTOB pEILICHUs, BHIOOp Haumbosee
HOJXOJAIIETO ¢ YUETOM CAMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBhIe uccieaoBaTe/IbCKHeE 1eCTBUA:

UCTIOJIb30BATh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH 110 CAMOCTOSITEIbHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
¢uznyecKuit SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3HUUECKOTO
SIBJICHUS;

OLICHMBaTh HAa MNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMAIHIO,
HOJYYEHHYIO B X0JI€ UCCIIEI0OBaHNS WM SKCIIEPUMEHTA;



CaMOCTOSITENTbHO (hOPMYJTHPOBATH 0OOOIIEHHS U BBIBOBI IO PE3YJIhTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

MPOTHO3UPOBATh  BO3MOXXHOE JaJIbHEWIee pa3BUTHE (DUINIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPEANION0KEHUSI 00 X pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Padora ¢ nndopmanmeii:

OPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI IPH MOUCKE U
otOope MHGOPMAIMK WM JaHHBIX C YYETOM MPEIJIOKEHHOM ydeOHOMU
busnyeckoii 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIIKIO
pa3IMYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYI0 (QOpMYy MpPEICTaBICHUS
uHQopMalUu W WUIIOCTPUPOBATH pEIIAEMble 3aJayl  HECIOKHBIMU
CcXeMaMu, IuarpaMmmaMu, HHOU rpaduKoi U uX KOMOMHAIIUSIMHU.

KoMMmyHHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1eiCTBHA:

B X0/€ OOCYXAeHHs] y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMON TEMBI U
BBICKA3bIBaTh WJIEH, HAIICJICHHBbIE HA DPELICHUE 33Jaud U MOIJAEpKaHHE
OJ1aroXes1aTebHOCTH OOIIEHNUS;

COTMOCTABJISATh CBOU CYXIEHUS C CYXICHHSIMH JPYTHX YYaCTHHUKOB
Juanora, oOHapyXKMBaTh Pa3IU4HUE U CXOACTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOIO (PU3NYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, IPOEKTA);

NOHMMAaTh W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON pabOThl TNPU PEIICHUH KOHKPETHOW (PU3NYEeCcKOn
poOJIeMBI;

NPUHUMATh LIEJIM COBMECTHOW JIE€ATEIbHOCTH, OPraHU30BbIBATH JE€HCTBUSA
no e€ MOCTIKEHHUIO: paclpeleniaTh poiH, OOCYXIaTh TMPOLECCHl U
pe3yabTaThl COBMECTHON pabOTHI, 0000I11aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIpPaBJICHUIO M KOOPIMHUPYS CBOM JCHCTBUS C JAPYTUMH
YJIEHaMU KOMaH/1bl;

OLICHMBATh KAa4eCTBO CBOErO BKJaJa B OOMIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHHBeEpCcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:



BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYyAIUSAX, TPEOYIOMNX
TUTsl perieHust (GPU3NIECKUX 3HAHUM;

OPUCHTHUPOBATHCA B  PA3NUYHBIX TOJIXOJAX TPUHATHS  PEHICHUHN
(MHIUBUIYyadbHOE, TPUHSATHE PEIICHUS B TPYyNIe, NPUHATHE PEHICHUA
TPYIIION);

CaMOCTOSITEITbHO COCTAaBJISITh aJITOPUTM PEIIeHUs (PU3NIECKON 3a1aun UIiTn
IUTaHAa HMCCIEOBAHUA C YYETOM HMMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MPEJIaraéMble BApUaHThI PEIICHUN;
Jienath BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTE/JIEKT:

J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYalluu ¥ IPEAJIaraTh IUIaH €€ N3MECHEHUS;
OOBSACHATH TPUYMHBI  JIOCTIDKEHUS  (HEIOCTHIKEHHUsI) Pe3yJbTaTOB
NESTENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
($U3MYECKOr0  HMCCIEJOBAaHMS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHUBIIUXCA CUTYyallMil, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIrOro;
npu3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEHICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

UCIONB30BaTh  MOHATHS:  (PU3MYECKHME U  XUMHYECKHE  SIBJICHMUS,
HaOI0IeHNE, HKCIIEPUMEHT, MOJENb, TUIOTE3a, CIUHHIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOE), MEXAHWYECKOE JIBUKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaCKTOpHUs, PaBHOAECHCTBYIOIIAS
cwia,  paedopmanus  (ympyras, — IUIaCTH4YeCKas),  HEBECOMOCTb,
COOOILAOIINECS COCYAbI;

paznuyath sBiaeHUS (aupdy3us, TEMIOBOE IBUKEHHE YACTHI] BEILECTBA,
PAaBHOMEpPHOE  JBWKEHWE, HEPAaBHOMEPHOE  JBIIKEHUE, HHEPLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPIBIX TEN C 3aKPEIUVIEHHOM OCBIO
BpalllCHUs], Nepeaada AaBiICHUS TBEPABIMM TENAMH, XKUIAKOCTAMU U
rasamy, arMocepHoe JaBi€HME, IUIABaHWE TeJl, IPEBpallCHUs



MEXaHUYECKON SHEPruu) MO ONUCAHUIO UX XApaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PU3NUECKOE SBIICHUE;
pacrmo3HaBaTh TMPOSIBJICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpY)KaloIlleM MHpE, B TOM YUCIE (PUINYECKUE SIBICHUS B IPHUPOAE:
IIPUMEPBI JIBUKCHUS C PA3JIMYHBIMU CKOPOCTSIMU B KMBOM M HEXUBON
IpUPOJE, NEUCTBHE CHUJIBI TPEHUS B IPUPOAE W TEXHHUKE, BIIMSHUE
aTMOoc(epHOro JaBJICHHs Ha >KUBOW OpraHH3M, IUIaBaHHUE PBIO, pblYaru B
TEJe YeJIOBEKA, IIPU 3TOM NEPEBOJUTH MPAKTUUYECKYIO 33aJady B y4eOHYIO,
BBIJIEJISATh CYLIIECTBEHHbBIE CBOWCTBA (IIPU3HAKHN) (PU3NUECKUX SBICHU;
ONMCHIBATh U3yUYEHHBIE CBOMCTBA TENl U (PU3NUYECKUE SIBJICHMS, UCIIOJIb3YS
¢usznueckue BenMYMHBI (Macca, 00BEM, IUIOTHOCTH BEILIECTBA, BPEM,
IIyTh, CKOPOCTb, CPENHSASA CKOPOCTh, CUJIA YIPYTOCTH, CHJIA TSKECTH, BEC
TeNa, Cuila TPEeHWs, JaBieHHe (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAJIKUBAIOIIAsl CUJIa, MEXaHUYECKas padoTa, MOIIHOCTb, IJIEUO CHJIBI,
MOMEHT CHJbl, KO3()QUIMEHT TOJE3HOTO JACWCTBUS MEXaHH3MOB,
KMHETHYECKas M NOTEHIMAIbHAS SHEPIUs), NPHU OMNHCAHUM MPABUIIBHO
TPaKTOBAaThb  (PU3WYECKUIl  CMBICA  HUCHOJB3YEeMBIX  BEJIMYWH, UX
0003HAaYEHNUsI W €IUHULBl (U3NYECKUX BEIUYMH, HAXOAUTh (POPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIUYMHY C JPYTMMM BEIUYMHAMM,
CTPOUTH TPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA TeN, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCIOJIB3YS IIpaBUJIa CJI0KEHHUs CUJI (BJOJb OJHOM IpsiMOIi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbluara (0J10Ka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOU
SHEPruM, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIUCBHIBATh €70 MaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3MUECKUE SBJIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBIISITh IIPUYUHHO--CJIEACTBEHHBIE CBSA3HM, CTPOUTH OO0BsICHEHUE U3 12
JIOTHYECKHX IIAaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
ABJICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacy€THbIE 3amadyd B 1-2 [EHCTBHs, MCHOJB3Yys 3aKOHBl H
(opMyiibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHaIM3a
YCIIOBUS 33/1a4 3aIIUCHIBATh KPATKOE yCIOBHUE, MOJACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYNIBI U MPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKON BETUYUHBI;

pacrno3HaBaTb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IMpU HOMOUIU
($u3NYECKUX METOAOB, B OTUCAHUH MCCIIEIOBAaHUS BBICTATH IPOBEPSIEMOE



OpEeAnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBO/JIBI 110 €T0 PE3YJIbTaTaMm;

IPOBOJAMUTH OMNBITHl 1O HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
duznyeckux CBOMCTB TeN: (dopMynupoBaTh IpOBEpsIEMbIE
MPEIOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEANIOKEHHOTO0 000pYy/10BaHMS,
3aIlMChIBaTh XOJ1 OMbITa U (POPMYIHUPOBATH BHIBOJIBL;

BBINOJHATh MpPSMbIE HM3MEPEHHUs pPACCTOSHUS, BPEMEHM, MAacChl Telna,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
U(pPOBBIX MPUOOPOB, 3aNUCHIBaTh IIOKAa3aHHUS MPUOOPOB C YUYETOM
3aJJaHHOW a0COJIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETUYHMHBI OT
JIPYrofl C HCIOJB30BAHMEM IMPSAMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PaBHOMEPHO JBIKYIIETOCS Tella OT BPEMEHM JABM)KEHUS Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCHMOCTH CHJIbI TPEHUS OT IUIOMIAAN CONIPUKOCHOBEHUS TEJ, CUJIbI
yIPYrOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00BEMa
NOrpyXEHHON YacTU Tejla U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUN
IUTAaBaHUS TEJl, YCIOBHMM paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM ~ Y4eOHOTO HCCIEAOBaHUSA, CcOOUpaTh YCTaHOBKY W
BBITNOJHATh WU3MEPEHUS, CieNysl IMPEAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOH 3aBUCUMOCTH (DU3MYECKMX BEIUYHMH B BUJE
NpEJIOKEHHBIX TaONUIl U TIpadUKOB, JENaTh BBIBOJBI 10 pe3yibTaTaM
UCCIIEIOBaHMS;

IPOBOJANTHh KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPAOrO Teja, CuUjla TPEHUS CKOJIBXKEHMUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIAs CWIa, JICHCTBYyIOIIas Ha
NOrpykEHHOE B KHUAKOCTh TENO, KO3(PPUIMEHT MOJe3HOro ACHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIUNCIISTh 3HAUEHNE UCKOMOW BEJTMYHHBI;

co0JIro1aTh MpaBuiia TEXHUKH 0€30IaCHOCTH MpU padoTe ¢ J1abopaTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOILAIOIIUECS COCyAbl, OapoMerp,
phlyar, NOJBUKHBIM U HEMOJBUAKHBIN OJIOK, HAKIIOHHAS! INIOCKOCTB;
XapaKTepu30BaTh [PUHIUIBl JACUCTBUA H3YYEHHbIX NpPUOOPOB MU
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX OMHCAHHUA (B TOM YHUCIHE:



MOAIIWITHUKY, YCTPOMCTBO BOAOMNPOBOJAA, THAPABIWYECKHAN TIPECC,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), UCTIOb3Ysl 3HAHUS
0 CBOMCTBaxX (M3MUECKUX SIBJICHUN U HEOOXOAMMbIC (PU3NUECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTHU;

NPUBOJIUTL  MOpUMEpPhl  (HaXOAuTh  HUHPOPMAIMIO O  MOpUMEpax)
MPAKTUYECKOTO HCIOIB30BaHMS (DM3UYECKUX 3HAHUA B TOBCEIHEBHOU
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU OOpaIieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHHUS 3J0pPOBbs U COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPYKAIOIIEH Cpeie;

OCYILIECTBJIATh OTOOpP HCTOYHUKOB wuHGopmanuu B HHTepHere B
COOTBETCTBHHU C 3aJIaHHBIM IIOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM W MYTEM CPAaBHEHHS PA3JIMYHBIX HMCTOYHUKOB BBIICISTH
uHpopMaInio, KOTOpas SIBIASETCS MPOTUBOPEYMBON MM MOXKET OBITh
HEI0CTOBEPHOM;

WCIIOJIB30BATh MPHU BHITIOJHEHUN YUEOHBIX 3aJaHUI HAYYHO--TIOMYJISIPHYIO
JUTEPATypy (PU3MUECKOTO COJIEpKaHUsS, CIPAaBOYHBIC MaTepUabI,
pecypcbl cetu UIHTEpHET, BIageTh NpuéMamMy KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHus THGOPMALIUK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIE KpaTKUE MUChbMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WH(MOpMAIUU (PU3NIECKOTO COAEPKAHUSI, B TOM
yucie myOJWYHO JeNiaTh KpaTKHhe COOOIICHHsI O PE3yJIbTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHHWM, MpPH ITOM TPaMOTHO HCIIOJIb30BaTh
W3YYEHHBIM TIOHATUMHBIM anmapar Kypca (HU3MKH, COMPOBOXKIATH
BBICTYIUICHUE MPE3CHTAIIUEH;

IPU BBIMOJTHEHUU YUYEOHBIX MPOCKTOB M HCCICIOBAHUN paCTIpENesiTh
00s13aHHOCTH B TPYyNIl€ B COOTBETCTBHUU C ITOCTABICHHBIMHU 33Jla4aMH,
CJIICINTh 3a BBIMOJHECHHEM TIIJJaHAa JASUCTBHM, aJIeKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIbHOCTb  TPYNIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICVICTBHUE, YUUTHIBAsE MHCHUE OKPYKAIOLIUX.

K koniy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYaIOIINXCSl YMEHUM:

UCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUXEHUE
aTOMOB U MOJICKYJI, arperaTHbIe COCTOSIHUS BEIIECCTBA, KPUCTAIUINYECKUE U
amMop(HBIC Tela, HACBIIEHHBIH U HEHACHIIICHHBIM Map, BIIAXXHOCTb
BO3/yXa, TeMIEpaTypa, BHYTPEHHsS DOJHEpPrus, TEIJIOBOM [BUTATElb,
HJIEMEHTAPHBIN JIEKTPUYECKUMN 3apsll, HIEKTPUYECKOE I10J1€, IIPOBOIHUKU
U JUDJIEKTPUKH, TIOCTOSIHHBIN JJIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

pasnuyath SIBICHUS (TEIJIOBOE pACIIMPEHUE U CXKaTHe, Telllonepesaya,
TEIIOBOE PABHOBECHUE, CMAYMBAaHWE, KAlIMJULIPHBIE SIBJICHUS, UCIIAPEHHUE,



KOHJIEHCAlUs, IUIABJIEHNWE, KpHCTAJUIM3aluus (OTBEpIAEBAHHE), KHUIIEHUE,
TerJionepeaaya (TEerIONpPOBOJHOCTb, KOHBEKIINA, U3Ty4YECHHE),
IIEKTPHU3aLUs TEJ, B3AUMOJEHCTBHUE 3apsA0B, JEHCTBUS AIEKTPUUYECKOrO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEHCTBUE
MAarHUTHOTO TOJSl Ha IPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS MHAYKITHUS)
0 OMNUCAaHUI0 UX XapaKTEpHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUNA B
OKpY’>KalollleM MHpe, B TOM 4HCle (PU3NYecKUe SIBICHHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIApHBIE SBJICHUS B MPUPOJIE,
KpUCTaUIbl B Mpupoae, usiydeHue CoaHua, 3amep3aHue BOJIOEMOB,
Mopckue 6pu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeild MOJIFOCOB, POJIb MATHUTHOTO TOJISA JUISl JKU3HU Ha
3emuie, NOJSPHOE CUSIHUE, IPU 3TOM NEPEBOJUTH NPAKTUYECKYIO 3a7a4y B
yueOHYI0, BBLICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBIICHUI;

OMKCHIBaTh U3YUYCHHBIC CBOMCTBA TeN U (U3UYECKHUE SBJICHUS, UCIIONb3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOTHI, yJedbHas TEIUIOEMKOCTh BEIIECTBA, YJAEJbHAs TEIUIoTa
IUTaBIICHUS, yJeNbHAs TEIJIoTa MapooOpa3oBaHUsl, yJeNbHAs TEIJIoTa
CropaHusi TOIUIMBA, KO3(PPUIMEHT TOJIE3HOTO JEWCTBUS TEMJIOBON
MalIuHbI, OTHOCUTENIbHASI BIAXXHOCTb BO3/yXa, AJIEKTPUUECKUN 3aps,
cuja TOKa, DJIEKTPUYECKOE HANpsHKEHHE, COMPOTUBJICHUE IMPOBOJIHMKA,
yIeIbHOE  CONpPOTHBIEHHWE  BemlecTBa, paboTa U MOIIHOCTb
AIIEKTPUYECKOTO  TOKa), TpU OMNHCAHUM TMPaBWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCIOJIb3yeMbIX BEJIWYUH, 0003HAUEHUS U EIUHUIIBI
bu3MYecKuX BEIMYMUH, HAXOAUTH (OPMYJbI, CBS3BIBAIOIIME JIAHHYIO
(GU3MYECKYI0 BEIWYMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKIX BEITUYUH;

XapaKTepu30BaTh CBOMCTBA TeNl, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUS MOJEKYISPHO--KUHETUYECKOU TEOpUHU
CTPOCHHUS BEIIECTBA, MPUHIIMI CYNEPHNO3ULIUU TMOJeH (Ha Ka4yeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJ1sl yyacTKa 1enu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS JHEPIWM, IIPU OTOM JaBaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA M 3alKChIBaTh €r0 MaTEMaTUYECKOE
BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE MPOLIECCHl W CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH



IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
IaroB C OMOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
$u3nUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacuy€THbIE 3anadyd B 2—3 JEUCTBUS, HCHOJIb3YS 3aKOHBI H
dbopmyIbl, CBs3bIBaOUIME (PU3NYECKHE BEIMYHMHBI: HAa OCHOBE aHAlM3a
YCIIOBHS 3a/lauyd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJs peleHus 3a7aud, BbIOMpaTh 3aKOHBI W (HOPMYIIBI,
HEeoOXoauMble JUIsi €€ peuieHus, MPOBOJUTh PACUEThl M CpPABHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYHHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
($u3NYECKUX METO/MOB, HCIOJb3Ysl OMUCAHHE HCCIIEIOBAaHUS, BBIICIATH
IPOBEPAEMOE NPEAINOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTh MOPsJIKa
IIPOBEJICHUSI UCCIIEI0BaHUs, J€JaTh BHIBOJIBI;

IPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3MYECKUX SBJICHUM WU
buznyeCKUX CBOWCTB TN (KAMWUISPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPBI, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusl MPU M3IYYCHUH OT LBETAa H3Iy4aromiedl (MOrIonaroleil)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI U B3aUMOJEHCTBUE
IIEKTPUYECKUX  3aps/ioB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3YyaJM3allMsl MarHUTHBIX TIOJIEW IOCTOSIHHBIX MAarHUTOB, JIE€UCTBUS
MAarHuTHOTO TOJII Ha NPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTAa,
CBOMCTBa DJIEKTPOABUTATENISI TOCTOSHHOIO TOKa): (opMyJIupoBaTh
poBepseMble MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIAJIONKEHHOTO
000py/10BaHus, OMUCHIBATH XO/1 OTbITA U (POPMYITHUPOBATH BHIBOIBL;
BBIIOJIHATh ~ NPAMbIE  W3MEPEHHS  TEMIEPATYpbl,  OTHOCHTEIHbHOMN
BJI&JKHOCTHM BO3JyXa, CHJIbl TOKA, HANpSIKEHHS C UCIOJIb30BaHUEM
aHaAJOrOBBIX MPUOOPOB U JATYMKOB (DU3MUECKUX BEIMYMUH, CPaBHUBATDH
PE3yNIbTAThl U3MEPEHUI C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHMHBI OT
IpPYyroi C  UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONIPOTHBJIEHUS TPOBOJHUKA OT €ro [JIMHBI, IUIOIIAAX IIONEPEYHOTO
CEYEHUS U YAEIbHOTO CONPOTUBIICHUS BEIIECTBA MPOBOIHNUKA, CHIIBI TOKA,
UAYIIEro 4epe3 MNpPOBOAHUK, OT HANpsDKEHUS Ha  I[POBOJHHKE,
UCCJIEIOBAHUE TOCIENOBATENIbHOTO M  MapajuIeJbHOTO  COEAMHEHUI
IIPOBOJIHUKOB): IJIAHUPOBATh MCCIIEOBAaHUE, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (puKcHpoBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJIE TaOMUIl U TIpauKOB,
JIeNaTh BBIBOJIBI 10 PE3YJIBTATAM UCCIEIOBAHUS;



IPOBOJNTh KOCBEHHBIC HW3MEpPEHHUS (PU3NYCCKUX BeIWYMH (yAelbHAs
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBIEHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPHUYECKOr0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPAThH
IKCMIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEATIOKEHHON WHCTPYKIIUHU, U
BBIYUCIISATH 3HAYCHNE BEJIMYMHBI,

coOroAaTh nMpaBuiia TEXHUKUA 0€30MacHOCTH IpU paboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUA HW3YYCHHBIX NPHOOPOB W
TEXHHUUYECKUX YCTPOWCTB C OMOPOH Ha WX OMHCAHHUA (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JOMOB, THTPOMETp, TMapoBasi TypOWHA, aMIEpMETp,
BOJIETMETP, CUETYMK DICKTPUYCCKOW HHEPIHH, AIEKTPOOCBETUTEIILHBIC
npuOOpPBI, HArPEBATEILHBIC MIEKTPOIIPUOOPHI (TIPUMEPHI), IEKTPUICCKHE
IPEIOXPAHUTEIH, YJICKTPOMArHUT, SIEKTPOABUTATENh IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWCTBax (M3MUECKUX SIBIICHUH U HEOOXOIUMBIC
duznyeckre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M HU3MEPUTENIbHBIC
npuOOpbl 1O CXeMaM ¢ CXEMAaTUYHBIM PUCYHKaM  (KHJIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CTOpaHHs, SJCKTPOCKON, PEOCTaT), COCTABIATh CXEMbBl JJIEKTPUUYCCKUX
Heneil ¢ mocnea0BaTeNbHbBIM U MapaJlIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasznuyasi ycIoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX IETei;
NPUBOIUTH  MPUMEPHl  (HAXOAWTh WHGOPMALMIO O  MpPUMEpax)
NPAKTHYECKOTO HWCIOJb30BaHUs (PU3MYECKHX 3HAHWW B IOBCEIHEBHOU
KU3HU Il oOecreueHrsi 6€30IacHOCTU MpU OOpallieHuu ¢ IpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOIIEH Cpee;

OCYIIECTBIISATh TMOWCK WHPOpManuu (U3HUECKOTO CONEpKaHUS B
WHuTepHeTe, Ha OCHOBE WMEIONIUXCS 3HAHUH ©W TYyTEM CpaBHEHUS
JOTIOJTHATEIPHBIX ~ MCTOYHUKOB  BBIJCIATH WHQPOPMAIIUIO, KOTOpPAsS
SIBIISICTCSI TPOTUBOPEUNBON MIIH MOKET OBITH HEIOCTOBEPHOIA;
UCIIOJIb30BaTh MPH BBITIOJHEHUN YICOHBIX 3aIaHUi HAYIHO--ITIOMYJISIPHYIO
auTepatypy  (pHU3MYecKkoro - coAepaHWs, CIpPaBOYHBIE MaTepHAIIbI,
pecypcsl cetu MHTEepHET, BIageTh MpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaTh COOCTBEHHBIE NMUCHMEHHBIE M KpaTKHUE YCTHBIE COOOIICHHUS,
00001mass uHOpPMALMIO U3 HECKOJbKMX HCTOYHUKOB (DU3UYECKOTO
CONlEp)KaHWs, B TOM HYHCIE MYyOJWYHO TIPEIACTABIATh PE3yIbTaThl
NIPOEKTHOW WJIM HCCIEeIOBATEIbCKON JEATeIbHOCTH, MPH 3TOM T'PAMOTHO



UCIIONB30BAaTh HW3YYCHHBIM TMOHATUWHBIA ammapar Kypca (U3HKH,
COIIPOBOKJIATh BBICTYIUICHUE NIPE3CHTALIUEN;

IpU BBITIOJIHEHUU YYEOHBIX TPOEKTOB U HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpeesaiTh OOA3aHHOCTH B TIpPYyNIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 33J1a4aMH, CJIECAUTH 3a BBIIIOJHECHUEM ILJIaHA ACUCTBUN U
KOPpPEKTHPOBATh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEATEIBHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJAECHCTBHE,
IPOSIBIISAS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K koHIy 00yueHus B 9 KJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

UCIIOJIB30BaTh IOHATHSA: CHCTEMA OTCU€ra, MarTepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHS, Aedopmarius
(ympyrasi, mjgacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSKECTH, aO0COIIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHUs U
BOJIHBI, 3BYK, HMH(pPa3ByK M yIbTPa3ByK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTD,
CHEKTPbI UCITYCKaHUsI U MOTJIOLIEHus, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAs DHEPTETUKA;

pasznuyarh SBIEHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BI)KEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYXHOCTHU, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBUJKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJIEHHbIE KOJIeOaHUsI), pE30HAHC, BOJHOBOE JBUKEHHUE, OTPAXKEHUE
3ByKa, NPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PAa3IOKEHHE OEJI0ro CBEeTa B
CIIEKTP M CIIO)KEHUE CIEKTPAJIbHBIX LIBETOB, JHCIEPCHUS  CBETA,
€CTECTBEHHAsl PAJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEMYATOrO CHEKTpa
U3JTyYEHHs) 0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh TMPOSIBJICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUN B
OKpyKaromeM Mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJIE:
IIPUJIMBBI U OTJIUBBI, IBUXKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMH,
36eMIIETPSICEHNE, CEUCMUYECKHE BOJHBI, IIyHaMHM, 3XO, LBeTa Tel,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(HUOJIETOBOTO W PEHTTEHOBCKOIO HM3JIYYEHHH, €CTEeCTBEHHbIN
PaAMOAKTUBHBIN (DOH, KOCMUYECKHUE Iy4d, PAAUOAKTUBHOE H3ITyYEHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTUBHBIX W3JIyYEHUA Ha



OpraHM3M 4YeJIOBEKa), MPU STOM NEPEBOIAUTH MPAKTHUYECKYIO 3a7ady B
yueOHYI0, BBIICNATh CYLIECTBEHHBIE CBOMCTBAa (NMPHU3HAKU) (PU3NUECKUX
SIBIICHUI;

OTMCHIBATh U3yYEHHBIE CBOMCTBA Tel U (PU3UYECKHE SBICHHS, UCTIOIb3YS
¢u3nveckue BeTMUYMHBI (CpEIHsSsI M MTHOBEHHas CKOPOCTb Teja INpu
HEPaBHOMEPHOM JIBIKEHUH, YCKOpPEHHE, MepeMelleHue, MyThb, YTrioBas
CKOPOCTb, CHJIa TPEHHMs, CUja YIPYrOCTH, CHJIA TKECTH, YCKOPEHHE
CBOOOJHOTO TMAACHHUS, BEC Tela, WMITyJbC Tela, HMITYJIbC CHIIBL,
MeXxaHu4eckas paboTa M MOIIHOCTh, NOTEHIMAJIbHAS DJHEPrusl Tea,
HOJTHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLUAIbHAS JHEPTUs CHKATOU
OPYXKUHBI, KUHETUYECKash SHEprus, IMOJIHAs MEXaHUYecKas JHeprus,
NEPUOJ U YacTOTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEebl), IPH OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (DU3UYECKHH CMBICH HCIIOJIb3YEMbIX BEIHYHH,
0003HAYEeHHUSI W €IUHUIBI (U3NYECKUX BEIUYMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO0 BETUYHMHY C IPYTMMH BEIMYUHAMH,
CTPOUTH TPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKHUE SBICHHS M TPOLECCHI,
UCTONb3Ysl 3aKOH COXPAaHEHUS SHEPruH, 3aKOH BCEMUPHOTO TATOTEHHS,
OPUHLUI CYNEpPHNO3UIUN CHJI, TPUHLIUI OTHOCUTeNnbHOCTH [anues,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
NpEeJOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAA0BOT0 M MacCOBOTO YHCEI
OpU SIIEPHBIX pPEAKLUsAX, MPU 3TOM AaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M 3aIllMCBIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MYECKUE MPOLECChl U CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYHHHO--CJIEZICTBEHHBIE  CBSI3U, CTPOUTH OOBSICHEHHE U3 2-3
JOTMYECKUX ILAroB C OMOpoil Ha 2—3 M3yueHHBIX CBOWCTBA (PU3MUECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anadd  (OmMparolmuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3a/a4Ml 3allUCBhIBaTh KPaTKOE
yCJIOBHE, BBISBIATH HEAOCTAIONINE WM M30BITOYHBIC JaHHBIC, BHIOUPATDH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PEUICHHs], TPOBOAUTH PACUEThI U
OLICHWBATh PEATUCTUYHOCTH TMOJYYEHHOTO 3HAYCHHUS (PU3NUECKOU
BEJIMYUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TPU T[TOMOIIH
(¢U3nUEeCKUX METOJO0B, HCIIONb3Ysl OIMCAHHME HCCIEIOBaHMS, BBIJCIATH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABHWIBHOCTh MOPSIKA



NPOBEJCHUSI  HCCIEAOBAHMSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUI U OTIBITOB,;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
dbu3nueckux CBOMCTB Ten (M3yuyeHHe BTOpOro 3akoHa HerloToHa, 3akoHa
COXpAHEHUsl SHEPIrHH, 3aBUCHMOCTH MEpPHOJla KOJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MAJIBIX KOJICOAHUH, TPSIMOJIMHEHOE PaCIpOCTPAHEHNE CBETA,
pasyiokeHre 0enoro cBeTra B CHEKTP, U3yUYEHHUE CBOMCTB M300pa’KeHHUS B
IJIOCKOM 3€pKajie W CBOMCTB M300pa)ke€Husi NpeaMera B coOuparoien
JUH3€, HAOIOJIEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUYECHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTAaHOBKY U3 HM30bITOUHOro Habopa
o0Opy/sOBaHUs, OMNUCBIBATH XOJ] ONbITa M  €ro  Pe3yibTaThl,
(bopMyIMpOBATH BHIBOIBI,

IPOBOJUTH MPU HEOOXOAMMOCTU CEPUIO MPSMBIX U3MEPEHUM, Ompeaenss
CpenHee 3Ha4YeHHE U3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomield JTUH3bI), OOOCHOBBIBaTH BBIOOpP CHOCO0Aa H3MEPEHUS
(M3MepUTENHHOTO MPUOOpPA);

IPOBOJUTH HCCIIEIOBAHWE 3aBUCUMOCTEH (U3MUECKMX BEIUYHH C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUOAa
KOJIe0aHUN MaTeMaTH4YEeCKOr0 MasTHUKA OT IJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJIeHUs W YIJia MPeJoOMIIeHHs OT yria
najieHus): IUIAHUPOBATh HCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bu3NYecKuX BETWYMH B BUJEC TaONHIl U TpaduUKOB, JEJIaTh BBIBOILI IO
pe3yJbTaTaM HCCIeA0BaAHNUS;

IPOBOJUTh KOCBEHHbIE H3MEPEHUS (U3MYECKUX BEIMYUH (CpEeaHss
CKOPOCTb M YCKOpPEHHE Tejla TMpU PaBHOYCKOPEHHOM JABUKEHUH,
YCKOpEHHE CBOOOJHOrO MaJeHus, XKECTKOCTh MHPYXKHUHBI, KOAIPPUIIUEHT
TPEHUSI CKOJBKEHMs, MeXaHHuecKas pabdoTa M MOIIHOCTb, YacToTa H
nepuoa KojeOaHWH MaTeMaTUYeCKOro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas cuja coOuparomer JUH3bI, PaguOaKTHUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh U3MEPCHHUS, CIENYS MPEIOKEHHON WHCTPYKIIUU, BBIYUCIISATH
3HAaYCHHUE BEJIMYUHBI U aHAJIU3UPOBATH MOJYUYECHHBIE PE3yNbTaThl C YUYETOM
3aJIaHHOW MOTPEIIHOCTH U3MEPEHUM;

coOJro1aTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MPpHU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;



pa3nuuaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (QU3NUECKUX MOJIEIeH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBI HCTOYHUK
CBeTa, JydY, TOHKas JMH3a, IUIAHETapHass MOJENb aToMa, HYKJIOHHAS
MOJIeJIb ATOMHOTO S/IpPa;

XapaKTepu30BaTh MPHUHIMIBI JCHCTBUS M3YYEHHBIX TNPUOOPOB U
TEXHMYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHUA (B TOM YHCIHE:
COUJOMETp, NaTYMKH TMOJIOKEHHUS, PACCTOSHUA M YCKOPEHUs, pPaKeTa,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOI, JO3WMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHS O
CBOMCTBaX (U3MYECKUX SBICHHUHM W HEoOXomumble (hU3HUECKHE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI M CXEMAaTHYHbIE PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUYECKHX MPOIECCOB
NpU pEIIeHUH Yy4eOHO--TIPAKTUYSCKUX 3a/1ad, ONTHYECKHE CXEMBI IJIs
MOCTPOCHHUS N300paXEHHH B IJIOCKOM 3€pKajie U cOOUparouiei TuH3e;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU Il oOecrieueHrsi 6€30IacHOCTU MpU OOpallieHuyd ¢ IpudopaMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO TMOBEJICHHS B OKPY’KaIOIIEH CpeIe;

OCYIIECTBIISATh MOHWCK HWHPopManuu (U3MUECKOTO COJEpKaHUs B
HuTepHeTe, cCaMOCTOATEIHHO (OPMYIIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh
MyTH OTPEJENICHUs] JOCTOBEPHOCTH IMOJYYCHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U IOTIOJTHUTEIIBHBIX UCTOYHUKOB,;

UCIIOJIb30BAaTh MPH BHIMIOJHEHUN YU€OHBIX 3a/laHUi HAYYHO--TIOMYJISPHYIO
auTepaTypy  (pu3MYecKoro - coAepXaHHs, CIpPaBOYHbIE MaTepHAalIbI,
pecypcol cetu MHTEpHET, BIageTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaThb COOCTBEHHbIE MUCHMEHHBIC U YCTHBIE COOOILEHUS HA OCHOBE
uH(pOpMaAIlMKM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COACpKaHMUS,
nyOIMYHO TMPEACTABIATh PE3yIbTaThl IPOSKTHOM WM HCCIEI0BATENbCKON
JESATENBHOCTH, TPH 3TOM TPAaMOTHO  HCIOJB30BaTh  W3YYCHHBIH
NOHATUWHBIN ammapar u3y4aemMoro pasaena (U3MKH U COMPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4yéToM OcoOEHHOCTEeH ayAuTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (uudposbie)
Koutpoabnbie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bubmuoreka [IOK
1.1 o - 2
HISHKA = HAYKA O HpHpOIe https://m.edsoo.ru/7€416194
but6mmorekxa [JOK
1.2 o 2 1
HBHHACCKHE BEIHAHMHbL https://m.edsoo.ru/7f416194
1.3 EcrecTtBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1 buomorera [JOK
' v A https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pa3nen 2. [lepBoHayaibHbIe CBeJeHHS 0 CTPOCHUH BelleCTBA
but6mmoreka [JOK
2.1 1
Crpoenne pemectsa https://m.edsoo0.ru/7f416194
29 JIBr>keHue M B3aUMOJICVCTBHAE YaCTHI] 5 1 bubnuorexa [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
but6mmorekxa [JOK
2.3 A 2
TPCTATHRIC COCTORHMA BEECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE Tel
but6mmorekxa [IOK
A M
3 CXAHITICCROC ABIDKCEHHC 3 https://m.edsoo.ru/7f416194
3.2 Wuepus, Mmacca, IIIOTHOCTh 4 1




bubmuoreka [IOK

33 Cuma. Bugst cut 14 2 https:/m.edsoo.ru/7416194
Uroro no pazgeny 21
Paznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JaBnenue. llepenaya naBineHus: TBEPAbIMU 3 bubmmoreka [JOK
) TeJlaMHM, )KUJKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.2
JlaBIICHHE KHIKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.3 ATmochepHoe rasnenue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUJKOCTHU U Ta3a Ha OTPY>KEHHOE 7 3 bubmmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paszgea 5. Pabora u MOIIHOCTH. JHEPrust
bubmuoreka [IOK
.1 P 1
> aGoTa 1 MOIHOCTS 3 https://m.edsoo.ru/7f416194
bubmuoreka [IOK
32 Hpocteie Mexanu3Mb! > ! https://m.edsoo.ru/7f416194
bubmuoreka [IOK
33 Mexanirieckas oHeprits 4 ! https:/m.edsoo.ru/7416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12




TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (upp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypchl
Paspnen 1. TenuioBble siB1eHUS
1.1 CrpoeHnue u CBOMCTBA BELIECTBA 7 bubmmorexa LHOK
’ P - https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 Teruossie mporecce! 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nes 2. JiekTpuyecKkue M MATHUTHbBIC SIBJICHHSA
)1 DJIEKTpUYECKHE 3apsiabl. 3apsyKEHHBIE TEJa 7 1 bubnmoreka [JOK
’ Y WX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnmoreka [JOK
2.2 IToCTOSAHHBIN JIEKTPUUECKUN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
but6mmoreka [JOK
2.3 MarHuTHbIE SIBICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
but6mmoreka [JOK
24 C) 4
FICKTPOMATHHTHA HHAYIKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 14.5




TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHBbIE
HaumMmeHoBaHHe pa3aeiioB H TeM uudposbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexanuueckue siBJIeHUSA
L1 MexaHU4YecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [IOK
' ONUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.2 B 7| 20 1 3
SaUMONCHCTBIC Te https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.3 3 10 3
AKOHBI COXpAHCHUA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexanun4deckue K0Je0aHUA M BOJHBI
bubmuoreka [IOK
2.1 M §) 7 3
CXAHMICCKUE KOMICOAHHIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
2.2 Mexa €CKHE BO .3 8 1 3
XAHIHACCIUE BOIHBL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJIHBI
11 DJIEKTPOMAarHuTHOE MOJE U 6 ) bubnmoreka [JOK
’ 3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbIe IBJICHUS




4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2
but6mmoreka [JOK
4.2 JIMH3BI 1 ONTUYECKHE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4 1ada6
bubmuoreka [IOK
4.3 Paznoxxenue 6ernoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.r/7f4 1adat
Hroro no pazneny 15
Pa3pnen 5. KBanToBbIC SIBJICHUA
bubmuoreka [IOK
5.1 Hcnyckanue v mOrJonieHrue CBeTa aToMOM 4 1 hitps://m.cdsoo.ru/741ada6
bubmuoreka [IOK
32 CTpoetiie aToMHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
33 FlaepHsie peaxii ! ! https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IM I MOYJIb
6.1 [ToBTOpeHue u 06001IeHNE COAepKAHUST 9 ) bubnmnoreka [JOK
’ Kypca Gusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




IHHOYPOYHOE IINTAHUPOBAHHUE

7 kaacc

Tema ypoka

KoanuecTBO 4acoB

JaTa nzydyenus

Bce
ero

Kontpoanb
HbIE
padoThI

IIpakTHyec
KHe
padoThI

IIo
IUIAHY

ITo
dakry

JJIeKTPOHHbIE
uugposeie
o0pa3zoBaTte/ibHbIE

pecypcebl

Bronnblii nacTpykTax mo Th B kabuHeTe GU3HKH.
UYro nzydaer Gpusmka.

duznyeckue TepMUHbL. HaOMI0IeHNS 1 OTIBITHI.

®u3nYecKre BEIMYMHbBI U UX U3MepeHue. TOYHOCTh
U IIOTPELIHOCTh U3MEPEHUN.

®usuka u Texuuka. MHactpyktax no Th npu
BBINOJIHEHUH J1a00paTopHbIX paboT. JlaGopaTopHas
padora Nel «M3MepeHue pu3ndecKUX BeJTUYHMH C
Y4eTOM a0COJIIOTHOM MOTPelIHOCTH

Crpoenue BeuiectBa. Monekynsbl. [lposepounas
paboma no meme « Dusuyeckue 8eIUUUHBL»

but6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

HNucrpykrax o Th. Jlaboparopuasi padora Ne2
«/3mepeHne pa3MepoB MaJIbIX TeD»

Juddy3us B razax, )KUIKOCTIX U TBEPABIX TEJAX.

bubmuoreka [IOK
https://m.edsoo.ru/ff09fe0a

Bzaumuoe MPUTSXKCHUC U OTTAJIKUBAHUC MOJICKYIIL.

Tpu cocTosinus BemecTa. Paznuune B
MOJIEKYJIIPHOM CTPOEHUH I'a30B, KUIKOCTEN U
TBEPABIX TEJ

10

Mexanunyeckoe JBrxeHue. PaBHoMepHoe u
HEpaBHOMEpHOE ABWXEHUS. [Iposepounas paboma
no meme « Cmpoenue geuyecmea

11

CxopocTb.

https://m.edsoo.ru/ff0a0378




12

Pacyer myTu ¥ BpeMeHH IBUKEHUSI.

https://m.edsoo.ru/ff0a05¢c6

13 Pemenue 3anau no teme «CTpoeHue BellecTBay, bubnuorexa [JOK
«MexaHn4YeCcKoe IBUKECHUEY https://m.edsoo.ru/ff0a079¢c
14 KonTpoabHnas padora Nel mo reme «CtpoeHue bubnmoreka [JOK
BellecTBay, «MexaHn4YecKoe JBUKEHH e https://m.edsoo.ru/ff0a0ae4
15 | Uneprus
16 | BzaumopeictBue Ten. Macca ted. https://m.edsoo.ru/ff0a0fee
N3mepenne maccol Tena Ha Becax. JlaGoparopHas
17 pa6ora Ne3 «M3mepeHue Macchl TeJ1a HA
PBIYAKHBIX BECax».
18 [Tonstue o6bema. JlabopaTopHasi padora Ned bubnmoreka [JOK
«H3mepenne odbema Tesnay. https://m.edsoo.ru/ff0al23c
19 [InoTHOCTH BenecTBa. JlaboparopHasi padora NeS
«OmnpenesieHHe NJIOTHOCTH TBEPAOIO TeJIay.
20 | Pacuer macchl 1 06beMa Tela Mo ero MIOTHOCTH.
1 Cuna. Camocmoamenvuas paboma no meme
«llnomnocmo»
22  SBnenme TaroteHus. Cuia TSKECTH. https://m.edsoo.ru/ff0al778
73 Cuna ynpyroctu. 3akoH ['yka. Bec tena bubnmoreka [JOK
https://m.edsoo.ru/ff0al1502
24 Envnuiet cuiibl. CBA3b MEXKTY CHUIION TSKECTH U bubmuoreka [IOK
Maccou Tena. https://m.edsoo.ru/ff0al8cc
s I[FI/IHaMOMeTp. JlabopaTopnasi paGora Ne6 Bu6maorexa LIOK
«['pagynpoBaHue NPYKUHbI U U3MEpPEeHUE CHJIbI https-//m.cdsoo.rw/f0al 778
AUHAMOMETPOM»
26 | Cnoxenue IByx cui. PaBHoaecTByIOMIas cuia. https://m.edsoo.ru/ff0ala70
27 | Cwuna tpenus. TpeHue nokos
73 Tpenue B npupoje u TexHuke. Pemenue 3aqa4 1o bu6nuoreka [IOK

TeMe «B3anMopelicTBue TEI)

https://m.edsoo.ru/ff0alb9c




KonTpoabHas padora Ne2 mo teme

bubmuoreka [IOK

29 «B3aumopeicTBue TeI». https://m.edsoo.ru/ff0alcc8

30 Hasnenne. CriocoObl yBeTMYEHUSI M YMEHBIICHHUS
JABJICHUSI.

JlabopaTopnasi padora Ne7 «Onpenesienue Bu6norexa [IOK

31 i i i
BbITAJIKHBAIOLIEH CHIIbI, JeHCTBYIOIEH HA https://m.edsoo.ru/f0al de0
NMOTPYKEHHOE B KUJIKOCTh TEJI0».

) Hasnenue raza. CamocmoamenvHas paboma no
meme «/{asnenuey

33 [lepenaua naBieHuUs )KUIKOCTIMH U ra3aMi. 3aKOH bubmuoreka [IOK
ITackamns. https://m.edsoo.ru/ff0a20a6

34 JlaBineHue B )KMAKOCTH U B ra3e. Pacuer maBieHus Ha bubmuoreka [IOK
JTHO ¥ CTEHKH cocy/a. https://m.edsoo.ru/ff0a2376

35 Coobmmaromuecs cocyapl. CamocTosiTenbHas paboTa bubnurorexa [JOK
mo Teme «JlaBneHue >KuIKOCTeH» https://m.edsoo.ru/ff0a25b0

36 Pemenue 3agau no reme «/laBinenue rasos, bubmuoreka [JOK
YKUJIKOCTEN 1 TBEPJIBIX TEI» https://m.edsoo.ru/ff0a2718

37 KonTtpoabHnas padora Ne3 no teme «/laBienue bu6nuoreka [IOK
ra3oB, )KUJAKOCTell U TBEPAbIX TeJ» https://m.edsoo.ru/ff0a2826

38 | Bec Bozayxa. ATMocdepHOe AaBlieHueE. https://m.edsoo.ru/ff0a2970

39 W3mepenue armocheproro nasienus. OnbIT bu6nuorexa [JOK
Toppuuennu. bapomerp-anepoun. https://m.edsoo.ru/ff0a3136

40 ATMocdepHOe TaBlieHNe Ha Pa3IMYHbIX BHICOTaX.

MaHoMeTpBblI.

41 [TopuiHeBoO# M KUAKOCTHBIN Hacoc. ['napaBnuyeckuii bubmmoreka [JOK
pecc. https://m.edsoo.ru/ff0a2b5a
JlelicTBuE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE B HUX Bubmorexa [[OK

42 | temo. Camocmosmenvras paboma no meme

https://m.edsoo.ru/ff0a2b5a
«Ammoceproe oasnenuer
43 | Apxumenosa cuiia




HNuctpykrax o Th. Jlaboparopnasi padora Ne§

bubmuoreka [IOK

44 | «BbIsicHeHHE YCJIOBHI IUIABAHUS TeJIA B
y https://m.edsoo.ru/ff0a2fc4
KUIKOCTH.
45 [InaBanue ten. [naBanue cynos. Camocmosmenvuas bubnmoreka [JOK
paboma no meme «Apxumedosa cunay https://m.edsoo.ru/ff0a2fc4
46 JlaGoparopHnasi padora Ne9 «BbisicHeHHe yCJI0BH A
PaBHOBeCHSI pblYyara»
47 BosnyxonnaBanue. Tecm no meme «Apxumedosa bu6nuorexa [JOK
cuna, naasavue meuiy https://m.edsoo.ru/ff0a3276
48 Pemenue 3agau no reme «ApXxumeaoBa cuia, bubmnoreka [IOK
IUIABaHUE TEID) https://m.edsoo.ru/ff0a33fc
49 KonTpoabHnas padora Ne4 nmo teme «/laBieHue bubnmoreka [JOK
ra3oB, JKUAKOCTell U TBePAbIX TeJ» https://m.edsoo.ru/ff0a3514
50 | Mexanuueckas padoTa. bubnmoreka [JOK
51 | MomHOCTS.
5 HpOCTHeCMexaHmMH. Pbryar. P21613H013ecne TeJ Ha Bu6nmoreka [[OK
bruare. Camocmoamenvnasn paboma no meme
p P https://m.edsoo.ru/ff0a3654
«Paboma u mownocmu»
53 | MowmeHT cuibl. Peiyaru B mpupoe, TeEXHUKE, ObITY.
54 JlabopaTopnas padora Nel0 «Onpenenenne KII/{
NpH NoJbeMe TeJIa 10 HAKJIOHHOMH IJI0CKOCTH.
55 [IpumeHneHue 3aKoHa paBHOBECHS pblyara K 0JIOKY.
«30JI0TO€ MPABUIIO» MEXAHUKHU)»
56 | Llentp TsxecTu Tena.
57 | Pemenwne 3amau.
53 Oueprusi. Kunernueckasi ¥ mOTEHLIUAIbHASI SHEPTHSL. bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e
59 [IpeBpaiieHue 0JTHOrO BU1a MEXaHUYECKON YHEPIUU bu6nuorexa [JOK

B IpyTOid. DHEPrusi peK U BETpa.

https://m.edsoo.ru/ff0a48a6




60

Pemenue 3agau mo teme «PadoTa, MOIIHOCTD,
sHeprus». Tecm.

61 KonTtpouabHas pa6ora NeS no reme «Padora, 1 bu6nuoreka [IOK
MOIIHOCTD, IHEPI U https://m.edsoo.ru/ff0a4c48
62 IToBTOpenue marepuaina o reme «B3aumonencreue 1 bu6nuorexa [JOK
TEI» https://m.edsoo.ru/ff0a4252
63 HOBTOpeHEIe Marepuana rno teMe «/laBienue razos, 1 bubnmoreka [JOK
JKUIAKOCTEU U TBEPIBIX TEID) https://m.edsoo.ru/ff0a4360
64 | IloBTopenue no teme «PaboTta, MOIIHOCTh, SHEPTUS. 1
65 IToBTOpeHune marepuana no reMe «CTpoeHHE 1
BEILIECTBA»
66 | IloaroroBka Kk KOHTPOJBHOU paboTe. 1
67 Hrorosasi koHTpoOJILHast padoTa Ne6 1 bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4360
68 | OO6oOrmaromuii ypoxK. 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 10




IHHOYPOYHOE IINTAHUPOBAHHUE

8 kiacce
JJIeKTPOHHbIE
Ne KoanuecTBo 4acoB Jdara nzyyeHus p
uudgposbie
n/ Tema ypoka
KoHTpo Mpakrn o o o0Opa3oBarTe/bHbIE
n Bcero eCYDChI
JIbHbIE yeckue | miaaHy  ¢akry pecyp
padoThI padoThI
1 Boansiit unctpykrax no Th B kabunere 1 bubnuoreka [IOK
¢busuku. TemnoBoe nBmwkeHue. TemmepaTypa https://m.edsoo.ru/ff0a5256
2 BHyTpeHHsIs SHEPTHs ¥ CTIOCOOBI €€ U3MEHEHUS 1
TermonpoBOAHOCTS. 1 https://m.edsoo.ru/ff0a540e
Kounsekuus. M3nyuenue. 1
5 KonnuecTBO TEeI1OTEI Y AebHASA TEIUIOEMKOCTE 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5800
Pacuyer konruecTBa TEMIOTHl HEOOXOJUMOTO IS
6 HarpeBaHus TeJa WU BBIAEISIEMOTO UM NPH 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5530
OXJIQXKACHHH.
JlaGoparopHas padora Nel « CpaBHeHue
7 KO pec \ e p0 cMme y a 0 1 1 buGmmorexa [IOK
JIMYECTB TeNJIOTHI IPH CMEIIMBAHUHU BO/IbI
. P 8 https://m.edsoo.ru/ff0a5a26
pa3Hoii TeMnepaTypsbl ».
3 JlabopaTopnasi padora Ne 2 «M3mepenne 1 1
yeJbHOM TeMJI0eMKOCTH TBEPAOro TeJiay.
9 OHeprus ToIMBa. Y IeJbHasl TEMJI0Ta CTOPaHHUSL. 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0a5c60
3aKOH COXpaHEHMsI U ITPEBPALLICHUS
10 MEXaHUYECKOM dHepruu. Pemenue 3anay no 1

Teme «KonmuecTBo TEIUIOTEDY..




11

Pemenne 3a1aa4 110 TEMC «TernoBnIe IBICHUS)

https://m.edsoo.ru/ff0a65c0

12 KonrtpoabHasi padora Nel o teme « TermmoBbie bubmuorexa [JOK
SIBJICHUSA ». https://m.edsoo.ru/ff0a6976

13 ArperatHble COCTOsIHUS BemiecTBa. [inaBienne u bubmmoreka [JOK
OTBEPAEBAHNE KPUCTATUTMYECKNX TEII. https://m.edsoo.ru/ff0a7088
I'paduk nnaBneHus u oTBEpACBaHUS

14 Kpng)TananeCKHx Tell V;[:nbﬂaﬁ TeIJIoTa buGnnorexa LIOK

p ' https://m.edsoo.ru/ff0a6a98
TUTaBJICHUS.

15 Pemenue 3anay o reme «IlnaBnenue u
KPUCTAJUTU3ALIUS.

16 Ucnapenue n konaeHcauus. HaceimeHHbIi u Bbu6muoreka [IOK
HCHACBILICHHbIN Iap. https://m.edsoo.ru/ff0a6bb0

17 Kunienune Y aenpHast Temiora napoodpa3zoBaHus bubnuoreka [JOK
U KOHJEHCAluU https://m.edsoo.ru/ff0a7b5a
Pemienue 3agau Ha pacueT yAeIbHON TEIIOThI

18 apooOpa3oBaHusl, KOJUIECTBA TETUIOTHI, bubmmoreka [JOK
OTJAHHOTO (MTOJIY4YEHHOT0) TEJIOM MpH https://m.edsoo.ru/ff0a71d2
KOHJIeHcauu (mapooOpa3oBaHuN).

19 Bnaxxnocts Boznyxa. Jlaboparopuasi padora bubmmoreka [JOK
Ne 3 «3MepeHuHe BJIAKHOCTH BO31YyXa» https://m.edsoo.ru/ff0a72fe

20 PaGora raza u nmapa npu pacumpeHuu. bubmmoreka [JOK
JIBuraresb BHYTPEHHETO CTOPaHUS https://m.edsoo.ru/ff0a740c

) g[aPOBaﬂ TypOuHa. K6H,Z[ TEIUIOBOTO IBUTATENS. Bu6mmorexa LIOK

KOJIOTUYECKHE MPOOJIEMbI UCTIOJIb30BaHUS
p https://m.edsoo.ru/ff0a786¢
TEIUJIOBBIX MalHH.

2 Pemenne 3amad no teme «M3MeHeHne Bbu6muoreka [IOK
arperaTHbIX COCTOSIHUM BEILIECTBAY» https://m.edsoo.ru/ff0a7628
KonrpoabHasi padora Ne 2 1o Teme

23 «M3MeHeHHeE arperaTHbIX COCTOSTHHIA

BEIIECTBA»




24

DnexTpu3anus Tejl IpU CONPUKOCHOBEHHH.
BzaumopeiicTBue 3apsokeHHBIX Teul. [[Ba pona
3apsIoB

25

Onexrpockorll. IIpoBoiHNKH, TOTYIPOBOIHUKH U
HEIPOBOJHUKH 3JIEKTPUUECTBA. DIIEKTPUUIECKOE
noJe.

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

JlenuMOoCTh 3JIEKTPUYECKOro 3apsiia. IJIEKTPOH.
CtpoeHue aTOMOB.

27

OO0BsicHEHUE IIEKTPUICCKUX
sBNeHHul. [Iposepounas paboma no meme
«Dnekmpuzayus meny

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

Onekrpuueckuil Tok. ctounuku
AIEKTPUYECKOTO TOKa

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DneKTpuYecKas 1eMb U €€ COCTABHBIE
yactu. [Iposepounas paboma no meme
«Dnekmpuyeckuti moxy»

30

DJIEKTPUUYECKUH TOK B METaJIax,
MOJIyIIPOBOJIHUKAX, ra3ax U SJIEKTPOJIUTAX.
JIefCTBHS DIIEKTPUYECKOIO TOKA

31

Hanpasnenue snektpudeckoro Toka. Cuiia Toka

https://m.edsoo.ru/ff0a87¢e4

32

W3mepenue cuiel Toka. JlaboparopHas padora
Ne4 «COopka 2JIeKTpUYecKO nenu u
H3MepeHHue CHJIbI TOKA B ee Pa3JInYHbIX
ydyacTkax»

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

3JI€‘I(TpI/I‘I€CKO€ HaIps>KCHUC

34

N3mepenne Hanpsbxkenns. JlaboparopHast
padora NeS «M3mMepeHue HANPSIKEHUS HA
Pa3JIMYHBIX YYACTKAX IEKTPUUYECKON Lenu»

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6




35 3aBUCHUMOCTD CHJIBI TOKA OT HAIPSKEHHUS. https://m.edsoo.ru/ff0a90cc
36 DJIEKTPUUYECKOE conpoTUBiieHue. [Iposepounas bubmuorexa [JOK
paboma no meme « Cuna moka u HanpsxHceHue» https://m.edsoo.ru/ff0a95a4
37 3akon Oma 15 ydacTKa Lenu https://m.edsoo.ru/ff0a96b2
33 Pacuer conpoTuBiieHHs IPOBOJAHUKA. Y ACIIBHOE
CONPOTHUBIICHHUE.
19 Peocratsl. JIabopaTtopHasi padora Ne6 bubnnorexa HOK
PeryJupoBanue cujibl TOKA peocTaTOM» https://m.edsoo.ru/ff0a9838
40 JlabopaTopnasi pabora Ne7 «M3mepenne
CONPOTHUBJICHHUS NPOBOAHUKA»
41 Pemienue 3agau no reme «DJIEKTPUUECKUE bubnnorexa HOK
SIBJICHUS https://m.edsoo.ru/ff0a8bd6
47 KonTpoasHas padora Ne3 no reme bubnnorexka HOK
«DJeKTpUYeCKUe SABJICHM D) https://m.edsoo.ru/ff0a%14
43 [omyrpoBoAHUKOBBIE IPUOOPHI. bubmumoreka [IOK
[TocnenoBarenbHOE COETMHEHNUE MPOBOIHUKOB. https://m.edsoo.ru/ff0aa738
44 [TapamiensHOE COeIMHEHNE IPOBOAHUKOB bubmuoreka [IOK
https://m.edsoo.ru/ff0aa738
45 Pabora anekTpudeckoro Toka https://m.edsoo.ru/ff0aa44a
p ITJ/IIOI;_[HOCTB BHeKTpI/I;eCKOJI;‘OsTOII:Ia. Bu6mrorexa LOK
a0oparopHas padora Ne8 «M3mepenue
paﬁoTEI " nI:omHECTn TOKA B naMneI:» hutps..m.cdsoo.ru Huadde
47 HarpeBanue npoBOJTHUKOB 3JIEKTPUYECKUM
ToKOM. 3akoH J[xoyns-JleHnma
43 Jlamna HakanBanus. HarpeBarenbHbie bubnnorexka HOK
npubopsl. KopoTkoe 3aMbikanue. https://m.edsoo.ru/ff0aaa58
49 Pemenne 3agad mo teMme «I10CTOSTHHBIN TOK» https://m.edsoo.ru/ff0aadle




KonTposbnas padora Ne4 no reme

Bbu6muoreka [IOK

50
«ITocTOSIHHBIH TOK» https://m.edsoo.ru/ff0aaf8a

51 MarnauTHoe nosie. MarHUTHBIE JIMHUY. bubmuorexa [JOK
MarauTHO€ 1oJie KaTyIIKH C TOKOM. https://m.edsoo.ru/ff0ab124
DJIEKTPOMArHuThl U UX IPUMEHEHUE.

59 JlaboparopHas pabora Ne 9 «Coopka bu6mmoreka [IOK
3JIEKTPOMATHUTA U HCNILITAHUE €r0 https://m.edsoo.ru/ff0ab3e0
JIEACTBUSI».

53 ITocTOosiHHBIE MAarHUTHI. l\l\/flarHHTﬂoe roJie Bubmorexa [TOK
MOCTOSIHHBIX MAarHUTOB. MarHuTHoE 1MoJje

https://m.edsoo.ru/ff0ab660
3emin.

o I[eHCTBge MarHUTHOTO TI0JIS1 HA TIPOBOIHUK C Bu6mmorexa LIOK
TOKOM. DJIEKTPOJIBUTaTENb. JIMHAMUK U

po a https://m.edsoo.ru/ff0abd2c
MHUKPO(hOH

s JlabopaTopHasi padora Ne 10 « M3yuenne Bu6miorexa 1OK

JIEKTPUYECKOT0 IBUTATE/ISI MOCTOSTHHOIO
p o https://m.edsoo.ru/ff0abea8
TOKa»

56 KonTpoJubnas padora Ne 5 o reme
«JIeKTPOMArHUTHBbIE SIBJICHUS

57 Ucrounuku cBeta. PacnipocTpaneHue cBera. https://m.edsoo.ru/ff0ac3d0
3akoHbI OTpakeHus cBeta. JlaboparopHas

58 adora Nell «moJrydyeHue n3oopaie buommorexa HOK

Ta Nell «mmosrydyeHue u HUS IPH
P y p p https://m.edsoo.ru/ff0acOba
MOMOIIHU JTUH3BD»

59 [Ipenomnenue cBera https://m.edsoo.ru/ff0ac1d2

60 JIunzel. OnTryeckas cuiia JUH3bI. https://m.edsoo.ru/ff0ac74a

61 N300pakenusi, 1aBaeMble THH30M. Bbu6muoreka [IOK
CamocTtosTenpHas padora. https://m.edsoo.ru/ff0ac86c

62 I'na3 u 3penue. Onruyeckue NpUOOpPHI.

63 Pemenue 3agay mo reme «CBETOBBIE




ABICHUSNY. Tecm.

KonTpoasHasi padora Ne6 no reme

64 1
«CBeToBbBIE SIBJICHUS
65 [ToBTOpeHne marepuana no reme «Temnossie | bubmmoreka [JOK
aBiaeHus» Tecm. https://m.edsoo.ru/ff0acb14
66 [ToBTOpEHUE MaTepuaa 1o TeMe ) bubmuoreka [IOK
«DneKTpudecKue aBiIeHus» Tecm. https://m.edsoo.ru/ff0accSe
67 HUTorosasi KOHTpoJIbHas1 padoTa Ne7 1 https://m.edsoo.ru/ff0acdc6
68 AHann3 KOHTPOJIbHOH paboThl. O00O0IIArOIIHIA 1
YPOK.
OBIIEE KOJIMYECTBO YACOB I10 68 1

[NPOTPAMME




IHHOYPOYHOE IINTAHUPOBAHHUE

9 Kiacce

Ne
n/n

Tema ypoka

KosanuyecTBO 4acoB

Jdara nzyyenus

Be
ero

Kountpo
JIbHbIE
padoThI

pakTuy
ecKue
padoThbI

ITo
ILUIaAHY

ITo
dakry

JJIeKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTte/ibHbIE

pecypcsbl

BBonnblit uacTpykTak mo Th B kabuHeTe
¢u3uku. Marepuanbhas Touka. Cucrema
oTcyeTa

Ilepemenienue

https://m.edsoo.ru/ff0ad474

Ornpenenenne KOOPANUHATBI JBUKYILETOCS
tena. [lepemenienre npu npsMOIMHEHHOM
PaBHOMEPHOM JIBM>KEHUHU

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

[IpsamonnHeliHOE PaBHOYCKOPEHHOE
IBHKEHUE. Y cKopeHue. [lposepounas
paboma no meme «Mexanuueckoe
ogudicenuey

CkopocThb MPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO IBIKeHHSL. I "paduk
CKOPOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

[epemerienue mpu NPSIMOTMHEHHOM
PaBHOYCKOPEHHOM

newkennn Camocmosimenvhas paboma
«IIpsimonuneiinoe pasnoyckopenHoe
osudicenuey

Nuctpykrax no Th. JlaboparopHas padora

Nel «MccnenoBanne paBHOYCKOPEHHOI0
ABHMKeHMsI 0€e3 HAYAJbHON CKOPOCTI

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

Pemrenne 3agad mo reMe «OCHOBEI
KuHeMaTukn» Tecm no meme « Ocrogwl
KUHEeMAMUKU»




KonTpoabHas padora Nel mo teme

Bbu6mmoreka [IOK

9 1
«OCHOBbI KHHEMATHKI) https://m.edsoo.ru/ff0ael76
10 BBoaHBbIIT KOHTPOJIb 1
11 OTHOCHTENHEHOCTD IBHIKEHHUS. 1 Bbu6mmoreka [IOK
NHepranpHble CUCTEMBI OTCYETA. https://m.edsoo.ru/ff0ae612
12 [Tepssiii 3akoH HproTOHA. 1
13 Bropoii 3akon HeroTona 1
14 Tpernii 3akoH HeroToHa 1
15 CBobOogHOE TTaZieHue Tel 1
CamocmosmenvHas paboma no meme
16 1
«3axonvt Hetomonay
17 JIBr>keHue Tena, OpoIIeHHOTO BEPTUKAIBLHO 1 bubnnorexa HOK
BBepX. HeBecoMocCTh. https://m.edsoo.ru/ff0ace28
18 Nuctpykrax no Th. JlaboparopHas padora 1 bubnnorexa HOK
Ne2 «MccnenoBanue cBOOOAHOIO NMAACHUA» https://m.edsoo.ru/ff0af738
19 3aKOH BCEMHUPHOTO TATOTEHUS 1 https://m.edsoo.ru/ff0afa26
20 YckopeHnue cBOOOAHOTO TaJICHUS Ha 3eMJIe | 1 bubnuoreka [JOK
JIPYTUX HEOECHBIX Tell https://m.edsoo.ru/ff0af8be
71 [IpssMONMHENHOE U KPUBOJIMHEUHOE 1 bubnuoreka [IOK
JABHKECHHE. https://m.edsoo.ru/ff0atb8e
9 JIBr>KeHue Tena 10 OKpYKHOCTH C 1 bubnuoreka [IOK
MOCTOSSHHOM MO MOJIYJIIO CKOPOCTBIO. https://m.edsoo.ru/ff0at044
23 HckyccTBeHHBIE CITYTHUKHM 3€MJITN 1
24 Nmmnynbe Tena. 3aKkoH COXpaHEHUs UMITYJIbCa 1 https://m.edsoo.ru/ff0af5f8
s C;MOCI’I’ZOﬂM?JZbHaaﬂ paboma e | Bu6muorexa LIOK
(BpUBOIUNEUNOE O6UNCENLLE, “ https://m.edsoo.ru/ff0af33c
PeaktuBHOEe nBuXeHUE. PakeThl
26 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTrun 1 bubmmoreka [JOK




Pemrenne 3agad mo reMe «OCHOBEI

27
JTUHAMUKI
o KonTtpouabHnas padora Ne2 no reme bubnuoreka [IOK
«OCHOBBI ITMHAMMKI) https://m.edsoo.ru/ff0b02b4
29 O6o06uraromuit ypok no teme «OCHOBBI bubnnorexka HOK
KAHEMATUKU U JTUHAMUKW. https://m.edsoo.ru/ff0b0408
30 Komnebarensuoe asmxkenue. KonedareabHbie Bbu6mmoreka [IOK
CHUCTEMBI. https://m.edsoo.ru/ff0b06ec
31 BennuuHel, Xapakrepusyromue bubmmoreka [JOK
Kose0aTebHOE IBIKECHUE. https://m.edsoo.ru/ff0b07fa
HNucrpykrax no Th. Jlaboparopuas padora
. Ne3 «I/Iccne;[m;anneu 3aBHMCHUMOCTH Bu6miorexa LOK
MIEPHOAA KOTEOARMM HPYIRUHHOTO https://m.edsoo.ru/ff0b096c
MAasiTHHKA OT MACChI I'Py3a M KeCTKOCTH
NPYKUHBD)
MaremaTnueckuii MasiTHUK. MTHCTpyKTax Mo
Tb. JIabopatopHas padota Ned
33 «HccenenoBanue 3aBUCHMOCTH IIEPUOAA U
4acTOThl CBOOOIHBIX KOJI€OAHNH HUTSIHOTO
MAasiITHUKA OT AJMHBI HUTH»
[IpeBpatenus sHeprun Mpu KojiedareaIbHOM
34 JBHKEHHU. 3aTYXAIOIIHE U BBIHYKICHHbIC
KOJIeOaHUsI.
35 Mexanunyeckue BoiHbI. [IpogonbHbIE U Bbu6mmoreka [IOK
[IOIIEPEYHBIE BOIHBI. https://m.edsoo.ru/ff0b0db8
36 JInvHa ¥ CKOPOCTh PaCHpPOCTPAHEHUS BOJIHBI.
37 HcTounuku 3ByKa. 3ByKOBBIE KOJIEOaHMS.
13 [TpoBepounas pabora o reme bubmmoreka [JOK
«MexaHu4ecKrue BOJTHBD) https://m.edsoo.ru/ff0b0c32
39 Pacnpoctpanenue 3Byka. CKOpoOCTh 3ByKa.

OTtpaxeHue 3ByKa.




KonTpoabHas padora Ne3 mo teme

Bbu6mmoreka [IOK

40 «MexaHnyeckue KoJ1e0aHUS U 3BYK» https://m.edsoo.ru/ff0bl12fe
41 O6o06maromuii ypok mo teme «3ByKOBbBIE bubmuoreka [JOK
SIBIICHUSY. https://m.edsoo.ru/ff0b1858
47 Marnautsoe none. OgHOPOJHOE U bubnuoreka [IOK
HEOJHOPOJHOE MATHUTHOE MOJIE https://m.edsoo.ru/ff0b20{0
43 Hamnpasnenue Toka 1 HarpaBiIeHUE JIMHUI
€ro MarHUTHOTO TIOJISL.
44 OO6Hapy»eHrne MarHUTHOTO TIOJIS 110 €0 bubmmoreka [JOK
JEUCTBUIO HA JIEKTPUUYECKUH TOK. https://m.edsoo.ru/ff0b197a
45 Nuaykiuysa MarHuTHOTO 1oJjist. MarHUTHBIN
MOTOK
46 SIBieHUE PNEKTPOMATHUTHON UHIYKLIUH. https://m.edsoo.ru/ff0blaec
47 [TpaBuio Jlenna. bubmuorexa [JOK
48 CamocmosmenvHas paboma no meme bubnuorexa [JOK
«Maenumnoe noney https://m.edsoo.ru/ff0b21fe
49 SIBrieHNE CAaMOMHTYKIINH.
Nuctpykrax no Th. JlaboparopHas padora
50 NeS «MzyueHue siBJIeHUS
3JIEKTPOMATHUTHON MHAYKIHNID)
51 [Tonydenue u nepegaya NepeMeHHOTO
AIEKTPUUYECKOTO TOKA.
52 Tpanchopmarop.
53 Tecm «OnekmpomacHumMHas UHOYKYUSL. https://m.edsoo.ru/ff0b23ca
54 DNEeKTPOMarHuTHOE MoJIe. bubnnorexa HOK
DIEeKTPOMAarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0b25{0
55 Konnencarop
56 IIposepounas paboma no meme bubnnorexa HOK

((aﬂQKMPOMCIZHMMHble 60OJIHbL))

https://m.edsoo.ru/ff0b2abe




Koneb6arenpusiii kouTyp. [lomyuenue

57 :
ANEKTPOMArHUTHBIX KOJIeOaHUI
53 IIpuHLHUIIBL PaIUOCBA3YU U TEIICBUICHUS bubnnorexa HOK
https://m.edsoo.ru/ff0b2fe6
59 DneKTpoMarHuTHasi Ipupoja CBeTa. bubnnorexka HOK
https://m.edsoo.ru/ff0b2c6e
60 Tecm no meme «InekmpomazHumnule
BOJIHbLY
61 [Ipenomnenue cBera. https://m.edsoo.ru/ff0b31d0
62 Jucnepcus caera. https://m.edsoo.ru/ff0b3658
63 I/IcnySKaHI/Ie Y IIOTJIOILIEHUE CBETA ATOMaMH. bubnuoreka [IOK
JIuneityaTpie CIEKTPHI. https://m.edsoo.ru/ff0b38c4
o | e T5 Taboparipuss pabor BuGonera 10K
JINHEYaToro CeKTpoB» https://m.edsoo.ru/ff0b3aca
65 Pemenue 3anau o teme bubnuoreka [JOK
«NEKTPOMArHUTHBIE SIBIICHUS https://m.edsoo.ru/ff0b3cS5c
66 KonTtpouabsHnas pabora Ned o reme
«DJIEKTPOMArHUTHOE T0JIe»
67 O06o00maromuii ypok 1mo Teme
«DNEeKTPOMArHUTHBIE SIBJICHUS
63 PannoakTMBHOCTH KaK CBUAETEILCTBO
CJIOKHOTO CTPOEHHUsI aTOMOB
69 Mopnenu aromoB. OnbiT Pesepdopna
70 PannoakTuBHBIE NIpEBpaLCHUS ATOMHBIX bubnnorexa HOK
AAEp https://m.edsoo.ru/ff0b4206
71 DKCnepUMEHTAIbHBIE METObI UCCIEAOBAHUS bubnmuorexa [JOK
JaCTHII. https://m.edsoo.ru/ff0cOa7e
7 OTtkpeITHE IPOTOHA U HeTpoHa. CocTaB

aTOMHOTO sijIpa




73

S nepHble cuibl. DHEPrUs CBS3H.

74 Hedexr macc. https://m.edsoo.ru/ff0c0f4c

75 Jenenue saep ypana. Llennas peaknusi. https://m.edsoo.ru/ff0cOe2a
JlabGoparopunas padora Ne7 «M3yuenue

76 AeJIeHUd siipa ypaHa no ¢gororpadpuu
TPEKOB»

77 SnepHblil peakTop. ATOMHas SHEPreTHKa https://m.edsoo.ru/ff0c12a8

78 IIposepounas paboma no meme « CmpoeHnue
AMOMHO20 50Pay.

JlabopaTopHasi padora Ne8 «M3yuenue

79 TPEKOB 3aPS’KEHHBIX YACTHIL M0 TOTOBBIM https://m.edsoo.ru/ff0c144c
(pororpapuam»

80 buosiornueckoe neicTBre pagualuu. https://m.edsoo.ru/ff0c1550

81 3aKOH paJIMOAKTUBHOTO pacnaja.

. JlabopaTopnas pabora Ne9 «M3mepenue Bu6miorexa LOK
€CTeCTBEHHOI'0 PaAMALlHOHHOIO0 (hoHA htps://m.edsoo.ru/f0c 1 8ac
AO3UMETPOM»

’3 CamocmosmenvHas paboma no meme bubnuoreka [JOK
«AloepHule cunbly. https://m.edsoo.ru/ff0clal4

34 TepmosinepHas peakuus. Pemenue 3agad no bubnnorexka HOK
TeMe «SlnepHast pusnka» https://m.edsoo.ru/ff0c1bda

85 KonTpoabHas padora NeS mo teme
«SnepHas ¢puzuka»

86 YpOK 110 TeMe «SlnepHas puznka» https://m.edsoo.ru/ff0c2126

37 IToBTOpeHne marepuaa no reMe «OCHOBBI bubnnorexa HOK
KUHEMAaTUKU U JUHAMUKHY. https://m.edsoo.ru/ff0c1c58

88 Tecm no meme « Kunemamuka u Ounamuxay. https://m.edsoo.ru/ff0c1d7a

89 Cua ynmpyrocTs Ha ciy»0e y 4eloBeka.

Ypok-myTeniecTBue.




[ToBTOpEeHME MaTepuaia o TeMe

Bbu6mmoreka [IOK

20 «MexaHn4eckne KojaeOaHus U BOJIHBD. ! https://m.edsoo.ru/ff0c1e88
91 Tecm no meme «Mexanuueckue Konebanus u |
BOJIHBLY.
92 CnyX y pa3HbIX )KUBOTHBIX. 1 https://m.edsoo.ru/ff0c223e
93 IToBTOpEeHME MaTepuaa 1o TeMe 1
«DIIEKTPOMArHUTHBIE SIBJICHUSI.
94 Tecm no meme «nekmpomacHumHvle 1 bubnnorexa HOK
SAGNICHUSY. https://m.edsoo.ru/ff0c245a
95 Kto u3o6pen panno? 1 https://m.edsoo.ru/ff0c2572
9% IToBTOpeHne marepuana no reMe «CTpoeHHe 1 bubnnorexa HOK
aroMa M aTOMHOTO SIIpay. https://m.edsoo.ru/ff0c2a22
T «C
ecm no meme «Cmpoenue amoma u BuGnorexa LIOK
97 AMoOMHO20 A0Pa». 1
https://m.edsoo.ru/ff0c2b30
08 [ToaroToBka K UTOrOBOM KOHTPOJIBHOM 1 Bbu6mmoreka [IOK
pabore. https://m.edsoo.ru/ff0c2c52
99 HTorosasi KOHTpPoOJIbHaAs padoTa. 1 https://m.edsoo.ru/ff0c2d6a
100 AHann3 UTOroBOM KOHTPOJIBHON paObOTEHI. 1 https://m.edsoo.ru/ff0c2e82
101 O6o0maromuii ypox. 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c3044
102 Peseps. 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka, 9 knacc/ [lepeimkun A.B., I'yrauk E.M., O6miecTBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEPHOE OOIIECTBO
«M3parenscTBO «IIpocBemienne»

» ®uzuka: 7-i knacc: 6a30BbIl ypoBeHb: YueOHUK, 7 kiacc/ [leppimkun .M.,
NBanoB A.H., Akunoneproe ooduiectBo «M3narensctBo «lIpocBemenne»

» ®usuka: 8-if kmacc: 6a30BbIN ypOBEHB: yueOHUK, 8 kiacc/ [leppimkun U.

M., UBanoB A. 1., AkitnonepHoe o61iectBo «M3narensctBo «IIpocBerienne»

METOIUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



