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MNOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 0O0mIero oOpas3oBaHUs
COCTaBJICHA HA OCHOBE MOJOKEHUW U TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS Ha
0a30BOM YpPOBHE OCHOBHOUM 00pa30BaTE€NbHOW MNPOrPaAMMBbI, MPEICTABICHHBIX B
®dI'OC 000, a Takxke ¢ yuéToM dheaepaibHON padbodeil mporpaMMbl BOCIIUTAHUS U
Konuneniuu npenogaBanus yueOHoro npeamera « Dusukay.

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 0O0mIero oOpas3oBaHUs
COCTaBJICHA HA OCHOBE MOJOKEHUW U TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS Ha
0a30BOM YpPOBHE OCHOBHOUM 00pa30BaTE€NbHOW MNPOrPaAMMBbI, MPEICTABICHHBIX B
®dI'OC 000, a Takxke ¢ yueToM deaepaibHON padodeil mporpaMMbl BOCIIUTAHUS U
KOHIIETIIUH TIpenogaBanus yueOHoro npeamera «Duzukay.

Conep:kanue mnporpammbl 1o (U3UKE HampaBieHO Ha (GOPMUPOBAHUE
€CTECTBEHHOHAYYHONU TPAMOTHOCTH OOYYAIOUIUXCA WU OPraHU3alUI0 H3YUYCHHUS
bu3uku Ha JEATeNbHOCTHOM OcHOBe. B mporpamme mo ¢u3nke y4YUTHIBAIOTCA
BO3MOYKHOCTH y4eOHOTro mpeamera B peanusamuu TpedoBanuii GI'OC OO0 x
TJIAHUPYEMBIM TUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00yueHHUs, a TAKKe
MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUe€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00I1IeTO 00pa3oBaHMUsL.

[Iporpamma no u3uke ycTaHaBIMBAET pacupeiesieHne yueOHOro Matepuaia
Mo rojgaM o0ydeHus (Mo Kjiaaccam), MmpeiaraeT MpUMEPHYIO MOCIEA0BATENbLHOCTh
W3YUYCHUSI TeM, OCHOBAHHYIO HA JIOTUKE Pa3BUTUS MPEIMETHOTO COACPKAHUSA U
ydeTe BO3PACTHBIX OCOOEHHOCTEN 00yUarOIUXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LENbI OKAa3aHUS METOAUYECKOU
MOMOIIHN YUUTEIIO B CO3/JaHUU paboydeit mporpaMMebl 10 yueOHOMY TIPEAMETY.

dusnka ABIAETCS CUCTEMOOOPA3YIOIINM /11 €CTECTBEHHOHAYUHBIX YUEOHBIX
MPEAMETOB, MOCKOJIbKY (U3MUeCKHue 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U
SABJICHUM, W3YyYaeMbIX XUMHEH, OWOJIOTHEH, acTpOHOMUEH U (UIUUECKOU
reorpadueii, BHOCUT BKJIaJ B ECTECTBEHHOHAYUHYIO KapTUHY  MHpa,
MpEeAOCTaBIsieT HauboJee sCHbIe O00pa3lbl NPUMEHEHUS HAy4yHOTO MeToja
MO3HAHUS, TO €CTh CIOCO0A MOMYyUYeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 rnaBHBIX 3afa4 (GU3MYECKOrO O0pa30BaHHSI B CTPYKType OOIIero
00pa3oBaHUsl COCTOMT B (POpMHUPOBAHUU ECTECTBEHHOHAYYHOMW TPAMOTHOCTH U
HMHTEpeca K HayKe y 00y4arommxcs.

N3yuenne ¢usuku Ha 0a30BOM YpPOBHE IMPEANONaraeT OBIAJCHUE
CIAEAYIOIMMUA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBIICHHUS,

e OIICHUBATh U NOHUMATh OCOOECHHOCTH HAYYHOTO UCCIEIOBAHUS;



HHTCPIIPCTHPOBATE HAHHBIC WM HCIIOJIL30BATH HAYYHBIC MOKA34TCIILCTBA
HJTS TIOJTYUCHHSA BBEIBOJOBY.

[enu wu3ydyenus (u3MKu HA YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUsA
ompe/ieNieHbl B KOHIEMIMM TpenojaBaHus ydebHoro mnpeamera «Dusuxa» B
obpaszoBaTenbHbIX opranusanusax Poccuiickoit  ®@epeparnuu, pean3yOIIUX
OCHOBHBIE 00111e00pa30BaTeNbHbIE MPOTPAMMEBI.

Henu uzyuenust Gpu3uku:

MPUOOpPETeHUE HWHTEepeca M CTPEMJICHUS OOy4YaroUUXCsd K HaydHOMY
W3YYCHHUIO TPUPOJBI, Pa3BUTHE HMX MHTEIUICKTYAIbHBIX U TBOPYECKHUX
COCOOHOCTEI;

pa3BUTHE MPEICTABICHUN 0 HAYYHOM METOJE MO3HAHUSA U (POPMUPOBAHKE
HCCIICIOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHUSIM;
dbopMUpOBaHWE HAYYHOTO MHPOBO33PCHHMS KaK pe3yJbTara H3y4CHUs
OCHOB CTPOCHHS MaTepuu U (PyHTaMEHTAIbHBIX 3aKOHOB (DU3UKH,
dbopMupoBaHUE TIPEACTABICHUM O PO (DU3UKHU JJI PA3BUTHUS JPYTHX
CCTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  TPEACTABICHUM O  BO3MOXKHBIX  cdepax  Oyayuieu
poeCCUOHATILHON JISATEIbHOCTH, CBA3aHHOM C (DU3UKOM, MOATOTOBKA K
JanbHEHIeMy 0OYYEHHIO B 9TOM HaIlpaBJICHHUH.

JlocTuxkeHnue JITHX 1ened MmporpaMmbl 1Mo (Pu3MKe HA YpPOBHE OCHOBHOTO
0011ero oOpa3oBaHus 00ECIIEUNBAECTCS PEHICHUEM CIICTYIONINUX 3a/1ay:

npuodpeTeHne 3HAHUW O JUCKPETHOM CTPOCHHUM BEIIECTBA, O
MEXAHUYECKUX, TEIUIOBBIX, JNEKTPUYECKMX, MATHUTHBIX U KBAHTOBBIX
SABJICHUSIX;

MPUOOpETeHNE YMEHHUI OMUCHIBATH U OOBACHATH (U3HMYECKUE SBICHUS C
KCTOJIb30BAHUEM MOJIYUYECHHBIX 3HAHUN;

OCBOCHME METOJOB PELICHUS MPOCTEHIIUX PaCyeTHbIX 3a4a4 ¢
HCIOJIb30BAHUEM busnyeckKnx MOJIETIEH, TBOPUYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUIN HAOMIOAATh MPUPOIHBIE SIBJCHUS U BBINOJIHSITE OIbITHI,
nabopaTtopHbeie  pabOTBI M DIKCIEPUMEHTATIbHBIE HUCCIENOBAHUS C
HCIIOIB30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE TPUEMOB paboThl ¢ mHbOpManue (u3nueckoro coaepiKaHus,
BKJTIOYAsi MH(POPMAILIMIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKU, aHAIIU3 U
KPUTHUYECKOE OlleHUBaHuE uHbopManuu;

3HAKOMCTBO CcO chepaMu TPOoPECCUOHATILHON eI TENbHOCTH, CBSI3aHHBIMU
¢ (u3ukoil, M COBPEMEHHBIMU TEXHOJOTUSIMU, OCHOBAaHHBIMU Ha
TOCTHKEHUAX (PU3NIECKOU HAYKHU.



OO0111ee YMCI0 YacoB, pEKOMEH/I0BAaHHBIX /I W3ydeHUs Gu3nku Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 wacoB (2 yaca B Heieno), B 8 kimacce — 68
yacoB (2 waca B Heaemwo), B 9 kmacce — 102 waca (3 waca B HeIeNmo).

[Ipennaraemsiii B mporpamme no (u3uke mnepeyeHs J1abopaTOpHbIX padoT U
OMBITOB SIBJISIETCS PEKOMEH/IATENIbHBIM, YUUTENb JI€JIaeT BHIOOp MPHU MPOBEICHUU
7a00paTOpHBIX PAbOT U OMBITOB C YYETOM HHAUBUIYAIbHBIX OCOOCHHOCTEH
00yJaromuxcs, COUCKa HKCIEPUMEHTAIBHBIX 3a/laHUl, TpeaaraéMblX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOTO JK3aMeHa 1o pusuke.



COIAEPKAHUE OBYUEHUSA

7 KIIACC
Du3uKa 4 e€ poJib B IO3HAHUU OKPYIKAKOILEr0 MUPA.

®dusuka — Hayka O mpupone. SABnenus npupoabl. PuU3UUECKUE SBICHUS:
MEXAHUYECKUE, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeauuuHbl. M3mepenue Qusnueckux BenuuuH. Dusznueckue
npuOopsl. [lorpemHocts udmepenuit MexayHapoaHasi CucTemMa eIuHUIIL.

Kak ¢usuka wu Jgpyrue ecTeCTBEHHbIE HAyKH U3Y4yalOT MPUPOIY.
EcrecTBeHHOHAyuHBIH METOJ TMO3HAHUA: HAONIOJAEHHE, TMOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBUKEHUE TUMOTE3, DKCIIEPUMEHT [0 MPOBEPKE TUMOTE3, OOBACHEHHE
HaOmro1aemoro sisnenust. Onucanue GuU3NUECKUX SBICHUHN C TOMOIIBIO MOJENeH

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SBJICHUSL.
2. Ousnyeckue npuOOPHI U MpoLeypa MPSAMbBIX U3MEPEHUN aHATOTOBBIM U
UG pPOBLIM MMPUOOPOM.

Jlabopamopnwvie padomot u onvimel.

1. OmnpeneneHue EeHbl eJIeHUs KaIbl U3MEPUTEIBLHOTO MPUdopa.
H3mepenune paccTosiHum.

N3mepenune 00bEMa )KUAKOCTH U TBEPAOTO TEA.
Onpenenenue pa3MepoB MajbIX TEN.

LA

N3mepenue temmepaTypbl MpU MOMOIIM KUIKOCTHOTO TEPMOMETpa U
JaT4YMKa TeMIEepaTyphl.
6. [IpoBeneHne uccieq0BaHUs IO MPOBEPKE TUIOTE3bI: JAIBHOCTH MOJNETA
Iapuka, MymnieHHOTO TOPU30HTAIBHO, TeM OOJbIIe, YeM OOIbIIe BHICOTA
MmycKa.
[lepBoHayaibHbIE CBeIeHHs O CTPOEHUHU BellecTBA.

CrpoeHue BellecTBa: AaTOMbl M MOJEKYIbI, HX pa3Mepbl. OMNbITHI,
JOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmwxkenue dacTtuiy BemiectBa. CBs3b CKOPOCTH JBUKEHUS YACTHUI[ C
teMreparypoil. bpoyHoBckoe nBwkenue, nuddysus. BzaumonelcTBHe 4HaCTHUIL
BEIIIECTBA: MPUTSIKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUIKOCTEH U TBEPIbIX
(KpUCTAUIMUECKUX) Tel. B3auMOCBsS3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U UX ATOMHOMOJIEKYISIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUU BOJIBI.

Hemoncmpayuu.

1. HaGnronenue 6pOoyHOBCKOTO ABUKEHHUS.

2. Habmonenue nuddysumn.



3. HabGnronenne  siBneHuil,  OOBACHSIOMIUXCA  OPUTSIKEHUEM  WIIH
OTTAJIKMBAHUEM YACTHUL] BELIECTBA.

Jlabopamopnwvie padomot u onvimel.

1. OueHka pguaMeTrpa aroMa METOAOM PSA0B (C  HCMOIb30BaHUEM

dbororpadmuii).

2. OnbIThl O HAOIIOAEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl IO OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISPHOTO MPUTSKEHHUS.

JIBHKeHHEe U B3aUMO/JIeHCTBHE TeJl.

Mexannueckoe aBukeHHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUIKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JBMKEHUM. Pacuer myTtu u
BPEMEHHU JIBUKECHHUSI.

SBnenue umHepuuu. 3aKOH HHepuuu. B3aumonelcTBue Ten Kak MPUYKHA
W3MEHEHUsT CKOPOCTHU JIBWKEHMS Teln. Macca Kak Mepa HMHEPTHOCTU Tela.
[InotHOCTH BemiecTBa. CBSI3b TUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €IUHUIIE
00beMa BeIecTBa.

Cuna kak XapakTepucTuka B3aumopeicTBusi ten. Cuiia ynpyrocTd M 3aKOH
I'yka. 3mMepenue cumbl ¢ NOMONIBIO JMHAMOMETpPA. SIBI€HUE TATOTEHUS U CUJIA
Tskect. Cuna TshKkecTH Ha Apyrux mnaHetax. Bec tena. HeBecomocts. Cnoxkenue
CHUJI, HAMPABJIEHHBIX MO OJHOU mpsiMoi. PaBHOmelicTBytomas cun. Cuia TpeHUs.
TpeHune CKONbKEHUs U TPEHUE NMOKOs. TPEeHHE B IPUPOJE U TEXHUKE.

Hemoncmpayuu.

HaGnionenne MmexaHu4eckoro ABUKEHHUS Tela.

N3mepenune cKkopoCcTH NMPSAMOIMHEUNHOTO JBUKEHHUS.
HaGnronenue siBneHust UHEPIIUU.

HaGnionenne n3aMeHeHus CKOPOCTU MPU B3aUMOJICUCTBUU TEN.
CpaBHeHHe Macc N0 B3aUMO/ICHCTBUIO TEI.

o U e W

CroxeHue Cull, HalpaBJICHHBIX 10 OJTHOW MPSAMOH.
Jlabopamopnwvie padomot u onvimel.
1. OmnpeneneHue CKOPOCTU PABHOMEPHOTO JIBUKEHUs (IIapUKa B JKUIKOCTH,
MOJIENH IEKTPUIECKOTO0 AaBTOMOOUIISI M TAK Jajee).
2. OmnpeneneHnue CpeAHEN CKOPOCTH CKOJILKEHUs Opycka WM HIapHKa MO
HAKJIOHHOM TJIOCKOCTH.
3. OmnpeneneHue MIOTHOCTU TBEPIOTO TENA.
4. OmbITHl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTH pacTsbkeHus (aedopmariun)
MPYKUHBI OT IPUIOKEHHOU CHUIIBIL.
5. OnbIThI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTh CUJIbI TPEHUS CKOJBKEHUS OT
Beca Tella U XapaKTepa COMPUKACAIONINXCSI TOBEPXHOCTEM.
JlaBjieHHe TBEPABIX TeJl, sKUAKOCTEH U ra3o0B.



ﬂaBHeHHe. CnocoOsb1 YMCHBUICHHUS H YBCIIMYUCHUA HABJICHHA. ﬂaBHeHHe rasa.

3aBUCHUMOCTh JaBJICHHUA TIa3d OT 06’BGMEI, TCMIICPATYPHIL. Hepenaqa JaBJICHHA

TBCPABIMH TCJIAMH, XKHUIKOCTIAMH M TI'a3aMH. 3akon Ilackang. IlHeBmaTtuueckue

MaliuHbL. 3aBUCUMOCTh JABJICHHS JKUIKOCTH OT TIyOuHBL. ['mMapocrarmyeckuii
napaaokc. Coobmarommuecs cocyapl. [ mapaBIudecKkue MeXaHU3MBbI.
Atmocdepa 3emnn u armochepHoe napineHue. [IpuduHbBI CylieCcTBOBaHUSA

Bo3ayurHoM oOonouku 3emiau. Oneit Toppuuennu. Msmepenue armocdepHOro

JaBJICHHA. 3aBUCHMOCTD ElTMDCd)epHOl"D HdaBJICHHUA OT BBICOTBI HAd YPOBHCM MOPA.

[Tpubopsl 11st u3MepeHus: aTMOCHEepHOTO TABICHUS.
JlelicTBHUE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telo. BriTankuparomas

(apxumenoBa) cwia. 3akoH Apxumena. [LnaBanue Ten. Bo3gyxommaBanue.

Hemoncmpayuu.

o U e W
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3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBneHus KUJIKOCTBIO U Fa30M.

CooOmaromuecs CoCy/bl.

['mppaBnuueckuii mpecc.

[IposiBnenue neiicTBusi aTMOCHEPHOTO AABICHUS.

3aBHCUMOCTD BBITATKUBAIONIEH CHJIBI OT 00BEMA MOTPYNKEHHOW YACTH
T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIONIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.
YcnoBue nnaBaHus TEJ: MJIABAHUE WIM MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOIIEHHUSI TIJIOTHOCTEH Tela U KUJKOCTH.

Jlabopamopnwvie padomot u onvimel.

1.

NccnenoBanne 3aBUCMMOCTH Beca Tejia B BOJAE OT 00bEéMa MOTpyKEHHOHU B
JKUJIKOCTh YaCTH Tea.

OmnpeneneHue  BBITAJIKUBAIONIEH  CUJIBI, JICUCTBYIONIEH HA  TeJo,
MOTrPYKEHHOE B )KUIAKOCTD.

[IpoBepka HE3aBUCUMOCTHU BBITATKUBAIOLIEH CUIIBL, JEUCTBYIONIEH HA TEJO
B JKMJIKOCTH, OT MAacCCHhI TeJa.

OmnbIThl, JOEMOHCTPUPYIOUIAE 3aBUCUMOCTb BBITAJTKUBAIONIICH  CHIIBI,
JEUCTBYIONIEH HAa TEI0 B JKUAKOCTH, OT OOBEMA MOTPYXKEHHOU B
JKUJIKOCTb YaCTH Tela U OT IJIOTHOCTHU JKUIAKOCTH.

KonctpyupoBanue apeomerpa WM KOHCTPYMPOBAHHE JIOJKH U
OnpeaeneHue e€ rpy30n0abEMHOCTH.

Padora u MOIIIHOCTH. DHEpPrusi.
Mexanndeckas padbota. MOIIHOCTD.
[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAKIOHHAs TJIOCKOCTh. [IpaBuno

paBHOBecusi pbiuara. [IpumeneHue mnpaBuia paBHOBECUs pblyara kK OJIOKY.



«3o0motoe mpaBuiao» MexaHuku. KosddwumueHt monesHoro aencTBus (manee —
KTIJT) mpocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.
Mexannueckass dJHeprusi. KuHeTnyeckas W TIOTCHIMAbHAS —JHEPTHS.

[IpeBpaiiienre 0IHOTO BHUIa MEXAHUYECKOWU DHEPTUU B IPYTON. 3aKOH COXpAHEHUSs
YHEPIrUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepbl NPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie padomot u onvimel.

1. Onpenenenue padOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JIBHKEHUU Teja

M0 TOPU30HTAJILHOM MTOBEPXHOCTH.
2. HccnenoBanue yCcnoBHI paBHOBECHSI pblUara.
3. Usmepenue KIIJI HakTOHHO#M TIJIOCKOCTH.

4. V3yyeHue 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTUH.
8 KIIACC

TenioBble IBJICHHUA.

OcCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJIAPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BemiecTBa. Macca u pa3Mmepbl aTOMOB M MOJIEKyJd. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHOKMHETUYECKOU TEOPHHU.

Mopenu TBEPAOro, KUAKOTO M Ta3000pa3HOrO COCTOSHUM BEINIECTBA.
Kpucrannuueckue u amopdusie tena. OObACHEHUE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEA HA OCHOBE IIOJOKEHHUN MOJICKYISIPHO-KUHETUUECKOU TEOPHUH.
CmaunBaHMe ¥ KaMWUISIPHBIC siBIICHUs. TemioBoe pacuiupeHue u CKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBHIO TEIUIOBOTO JIBHKEHUS
yactull. Buytpennsiss sueprusi. CnocoObl U3MEHEHUS BHYTPEHHEH HHEPIrUu:
TeIUIonepeada u COBEpILICHHUE paboTHhL. Bunwr TEIUIONEPEeAadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JIyUYEHHUE.

KonuyecTBO TemnoTel. YAenbHas TEMIOEMKOCTh BellecTBa. TemioodmeH u
TEIJIOBOE paBHOBecHE. YpaBHeHUe TemioBoro Oamanca. [lnaBnenue wu
OTBEpP/ICBAHHE KPUCTALUIMYECKUX BEIIECTB. YIEIbHAs TEIJIOTA IIJIABJICHUS.
[TapooOpa3zoBanue u konaeHcanusa. Mcmapenue. Kunenue. YnenpHas Termiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEPATypbl KUIEHUS OT aTMOC(epHOTo
JABJICHUSL.

Bnaxxnocts Bo3ayxa.

DHeprus TOIIUBA. Y IeJIbHasI TEMIOTa CTOPAHHUSL.

[Ipunmuner padotel TemnoBeix auratenei KIIJ[ TemmoBoro asuraresns.
TerioBble ABUTATENIN U 3aLUTA OKPYKAIOUIEH CPEJIbIL.

3aKOH COXpaHEHUS U MPEBPAIEHUS YJHEPTUHU B TETUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HaGnronenue 6pOoyHOBCKOTO ABUKEHHUS.
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Habnmonenune nuddysun.

Habnronenue siBineHni cMaunBaHUS U KaMWJUTSIPHBIX SIBJICHUH.
Habnronenne TemioBoro paciumupeHus Tel.

N3meHenune maBieHus ra3a Mpu U3MEHEHHMH O0BbEMA M HATPEBAHUU WU
OXJTAXKICHUH.

[TpaBuna u3MepeHus: TeMIepaTyphl.

Buner renmnonepenayn.

OxnakieHue Ipyu COBEPIICHUH PadOTHI.

HarpeBanue npu coBepiieHnr paboThl BHSITHUMU CUIAMH.

10.CpaBHEHHE TEIIOEMKOCTEH Pa3IUYHBIX BEIIECTB.
11.HabOnroaeHne KUIeHus.

12.HabOnroieHue mocTOSHCTBA TEMIIEPATYPhI MPH TUTABJICHHH.
13.Mojenu TeMmIoBbLIX IBUTaTEIICH.

Jlabopamopnwvie padomot u onvimel.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISSPHOTO MPUTSIKEHHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM UJIU caxapa.
OnbITel 0 HAOMIOAEHUIO TEIUIOBOTO PACIHIMPEHUSI Ta30B, JKUIKOCTEH U
TBEPJIBIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OasIOHE HITPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBHCUMOCTH [IaBJICHUS BO3JlyXa OT €ro
00bEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl TUHEUHOM 3aBUCUMOCTH JUIMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGnionenne wu3MeHeHHs BHYTPEHHEW OHEpPruum Tela B pe3yJibTare
TerIonepeaauu U padboThl BHEITHUX CHUIL.

UccnenoBanue siBaeHUsS TEIIOOOMEHA IMPU CMEIIMBAHUU XOJOTHOU H
ropsiuen BOJIBI.

OmnpeneneHue  KOMUYECTBA  TEIJIOTHI, MOJY4YEHHOTO BOJOW  MpH
TEMI000MEHE C HATPETHIM METAUTUYECKUM HUIIUH]IPOM.

10.OmnpeneneHue yaeabHOM TEMIOEMKOCTH BEIIECTBA.

11.MccnenoBanue npouecca ucrnapeHus.

12.0OmnpeneneHrue OTHOCUTEILHON BIAXKHOCTU BO3/AyXa.

13.0OmnpeneneHue yaeabHOM TEIIOTHI IJIaBJICHHUS JIb/IA.

JJIeKTpUYeCKHe U MATHUTHDIE SIBJICHUS.

OnekTtpuzauus Ten. J[Ba poaa anexkTpuueckux 3apsiioB. B3aumoneiictBue
3apsokeHHBIX  Ten. 3akoH Kymona (3aBUCHMOCTH  CHJIBI  B3aUMOJCHCTBHUS
3apsSKEHHBIX TEJT OT BEJTUYMHBI 3aPSAI0B U PACCTOSHUSI MEXKIAY TEIIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTh snexkTpuueckoro nons. [lpuniun
CYyNEPHO3UILIMU HTEKTPUUECKUX TOJeH (Ha KaueCTBEHHOM YPOBHE).



Hocutenu anexTpuyeckux 3apsaoB. DIEMEHTAPHBIN AIEKTPUUYECKUM 3apsil.
Ctpoenne aroma. IIpoBOJHMKM W  JOUANEKTPUKU. 3aKOH  COXPAHEHHS
INEKTPUYECKOTO 3apsija.

DNEeKTPUUECKUM TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HNcroynuku mOCTOSIHHOTO TOKa. JIeWCTBUSL DIIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKUI TOK B KUJKOCTSIX U ra3ax.

OnekTtpuueckas 1enb. Cuiga  Toka.  DIEKTPUYECKOE  HANpPSKEHUE.
ComnpoTuBlieHHEe TPOBOJHUKA. YEIbHOE CONMPOTHUBICHUE BemiecTBa. 3akoH Oma
nns ydactka uenu. [locnenoBarenbHOe U mapajuieNIbHOE  COEOUHEHUE
MPOBO/IHUKOB.

PaGota u MoOmHOCTh JJeKTpuueckoro Toka. 3akoH JDhxoyns—Jlenna.
DNEeKTpUYECKUe 1eNu U NOTpeOUTeNu eKTpUdecKon sHeprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[loctossnubie  MarHuTel.  B3aumopaeicTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MaruuTtHoe nosie. MarHutHoe nosie 3eMJId U €ro 3HaueHHe JJIs )KU3HU Ha 3eMIe.
OnbiT  Opcrena. MarautHoe 1oje  dJeKTpudeckoro Toka. [Ipumenenue
INEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOTO MOJISI HA IPOBOIHUK C TOKOM.
DNEeKTpOABUTATENh TOCTOSIHHOTO ToKa. Mcmonb3oBaHue DIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIOPTE.

OnpiTel Papajes. SIBneHne 3aeKTpoMarHuTHOW uHAYKIuU. [IpaBuno Jlena.
DNeKTporeHepaTop. Cnoco6mt NOJy4YEeHUs IEKTPUUECKOU YHEPIUHN.
DNEKTPOCTAHIIMKU HA BO3OOHOBISIEMBIX UCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DnekTpuszanus Tel.

JIBa pojia 3NEKTPUYECKUX 3apsiIOB U B3AUMOJACHCTBUE 3aPSIKEHHBIX TEI.
YCTpPOUCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DNEKTPOCTATUYECKAST UHIYKIIHSI.

3aKO0H COXpPAHEHHUS MIEKTPUUECKUX 3apsIIOB.

[IpoBOAHMKH ¥ AUINEKTPUKH.

MoaenupoBanue CHIOBBIX JIMHUU 3JIEKTPUYECKOTO TMOJIA.

HcTounnku nOCTOSSHHOTO TOKA.

WL N L AWNRE

JlencTBUS DIIEKTPUIECKOTO TOKA.

10.D7eKTpUIECKUN TOK B KUJIKOCTH.

11.1"a30BbIM pa3psa.

12.M3MepeHne CUIIbl TOKA aMIIEPMETPOM.

13.M3MepeHne MEKTPUUECKOTO HANIPSKEHUS BOJIbTMETPOM.
14.PeocTaTr ¥ Mara3svH COIPOTUBIICHUN.

15.B3anMo01eiCTBUE NOCTOSAHHBIX MAarHUTOB.

16.MoaenupoBaHue HEBO3MOKHOCTH Pa3JAeeHUs IMOJII0COB MarHuTa.



17.MoaenupoBaHuE MAaTHUTHBIX TMOJIEH MOCTOSTHHBIX MATHUTOB.

18.0msIT Dpcrena.

19.MarHuTHOE MoJe TOKa. DIEKTPOMATHUT.

20. [leficTBHE MAarHUTHOTO TOJIS1 HA IPOBOJAHUK C TOKOM.

21.D51eKTPOIBUTATENh MOCTOSSHHOTO TOKA.

22.UccnenoBanue sSiBICHUS DJIEKTPOMATHUTHON UHIYKIIUH.

23.0mbiTel Dapajes.

24.3aBUCUMOCTh HAMNPABICHUS HWHAYKIUOHHOTO TOKAa OT YCIOBHH €ro
BO3HUKHOBEHUSI.

25.D5IeKTpOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwvie padomot u onvimel.

1. OnbiTel MO HAOMIOACHUIO JJIEKTPU3AIUMU Tel HHAYKIUEH U 1OpH
CONPUKOCHOBEHUHU.

2. UccnenoBanue JeHCTBUS DIEKTPUUYECKOTO TOJISE HA TMPOBOJHUKU H

TUDIEKTPUKH.

Co6opka u mpoBepka paboThI AEKTPUIECKON 1IeTH TOCTOSIHHOTO TOKA.

N3mepenue u perynupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HATIPSIKEHUS.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 PEe3UCTOp, OT

o Uu kAW

COTMPOTHUBJIEHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

7. OmbITHI, JTEMOHCTPUPYIOIIHIE 3aBUCUMOCTD ANMEKTPUYECKOTO
COTMPOTHUBJIEHUSI TPOBOAHUKA OT €ro JUIMHBI, TUIOMIAJA MOTEPEYHOTO
CEUYCHHS U MaTepuaa.

8. IlpoBepka mpaBuja CIOKEHHUS HAMPSHKEHUH TPU IOCIEI0BATEILHOM
COETMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuna sl CWIbl TOKa MPU MAPALICTLHOM COEIUHEHUU
PE3UCTOPOB.

10.0Ompenenenue paboOThI TEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOp.

11.0mpeneneHue MOIMHOCTH  JJEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pesucrope.

12.WccnenoBanne 3aBUCHUMOCTU CHJIBI TOKA, WAYIIETO 4Yepe3 JaMIIOYKY, OT
HaIMPsHKCHUS HA HEl.

13.0Omnpenenenne KIIJI narpesarens.

14.WccnenoBanre MArHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MarHUTOB.

15./3yyeHne MarHUTHOTO TIOJIE TOCTOSSHHBIX MAarHUTOB TIPH  UX
00BETMHEHUN U PA3/ICIICHUN.

16.WccnenoBanue neiCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENKY.



17.00bITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTyIIKM C TOKOM M MarHuta OT CHJIbl TOKAa WU HAIMpPAaBJICHUS TOKA B
KaTyIIIKE.

18.M3yueHne AeHCTBUS MAarHUTHOTO TOJIs1 HA TPOBOAHUK C TOKOM.

19.KoncTpyupoBanue u u3ydeHue padoThl dJEKTPOBUTATEIS.

20.Usmepenue KIIJI anexTpoaBurateibHON YCTAHOBKH.

21.00bITBI  TI0 MCCEAOBAHUIO SIBICHHUS HSJIEKTPOMATHUTHOW WHIYKIIMH:
HCCIIEIOBAHUE W3MEHEHUUM 3HAYEHUs] U HANPABICHUS HUHAYKIMOHHOTO
TOKA.

9 KUJIACC

Mexanuyeckue siBJICHHS.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO [BWKEHHs. PaBHOMepHOe mnpsiMOIMHENHHOE
nBwkenue. HepaBHoMepHoe npsimoniuHeitHoe ABuxkeHue. CpeqHsis 1 MTHOBEHHAS
CKOpPOCTBb Te€Ja MPU HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHOyckopeHHOE TMpsMONMHEWHOe aBwkeHue. CBoOoaHOE
nagenue. OnwiTel ["anumnes.

PaBHOMepHOE ABMMKEHHE TO OKpYXHOCTH. [lepmoa m uacrora oOpaineHus.
JIuneiinas u yrinoBasi CKOpOCTH. LleHTpocTpeMuTENbHOE YCKOPEHHUE.

[1epBsint 3akoH HbhroTona. Bropou 3akon Herotona. Tperuint 3akon HproToHa.
[Ipunun cynepno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuia TpeHUsl CKOJIbKEeHUs, CUila
TPEHUSI TIOKOSI, IPYTUE BUABI TPEHUS.

Cuna TsSKECTH M 3aKOH BCEMUPHOIO TATOTEHHS. Y CKOpEHUE CBOOOIHOTO
najgeHus. JIBmxenue mianer BOkpyr Comuna. [lepBasi kocmuyeckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue matepuanbHOM TOukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TENA C 3aKPEIUIEHHOM OCBhIO BpaieHuss. MomeHT cunbl. LieHTp TskecTw.

Nmnynese Tena. M3mMenenue ummynbca. MUMmynbsc cunbl. 3aKOH COXpaHEHUS
UMIIyJibca. PeakTUBHOE IBUIKEHHUE.

Mexanuueckass pabora u MomiHOCcTh. Pabora cun TsikecTH, yHnpyroctw,
tpeHus. CBsa3b dHepruu U padoTsl. [loTeHnanbHas sHeprus Tena, MOAHATOTO Hal
MOBEPXHOCTHIO 3eMiiu. [loTeHManbpHas sHeprus cxaToil npykunbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETHYECKON IHEPTUM. 3aKOH COXPAHEHUS] MEXAHHUYECKOU
JYHEPIUH.

Hemoncmpayuu.

1. HaOnronenne MeXaHUYECKOTO JIBHKEHUS T€la OTHOCUTENIBHO Pa3HBIX Tel

OTCU€Ta.
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8.
9.

CpaBHeHHe TyTell W TPAaeKTOPUM ABMIKCHHMS OJHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HBIX TEIl OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUSI TIPSIMOJIMHEHHOTO JBUIKCHHUS.
HccenenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO JIBHIKCHHUS.

HaGmonenune nBMKEHHUS Tela 10 OKPYKHOCTH.

HaGmonenne MexaHU4eCKUX SIBICHUN, TPOUCXOISAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W  YCKOPEHHOM JIBHOKECHUU
OTHOCHUTEIIbHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMsI Te€lla OT MacChl Tella U JACHCTBYIOIICH Ha HEro
CHIIBL.

HaGmromenne paBeHCTBa CHIT MPU B3aUMOJICHCTBUU TEJI.

N3meHeHne Beca Tea Mpu YCKOPSHHOM JBHIKCHHH.

10.Ilepenaya nmnysbca npu B3aMMOACHCTBUM TEN.

11.1IpeobpazoBanust IHEPTUH NPU B3AUMOJICUCTBUU TEIL.

12.CoxpaHeHHE UMITYJIbCa IPU HEYNPYTOM B3aUMOJIEHCTBUM.
13.CoxpaHeHHne UMITYJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUMU.
14.HabnroneHue peakTUBHOTO JBUKECHUSI.

15.CoxpaHeHne MEXaHUYECKOU YHEPTUU TIPU CBOOOTHOM MAaJACHUU.
16.CoxpaHeHHe MEXaHUYECKOU JHEPTUH NP BIKEHUU Teja MO/ IeCTBUEM

MPYKUHBI.

Jlabopamopnwvie padomot u onvimel.

1.

KoHncTpyupoBanue TpakTa uisi pa3roHa W JalbHEUIIEr0 PaBHOMEPHOTO
TBUKEHUS TTAPUKA VITH TEJICKKU.

OmpeneneHre cpeaHell CKOPOCTH CKOJBKEHUS OpycKa WIH JIBUKCHUS
HIapyKa Mo HAKJIOHHOH TUIOCKOCTH.

OmpeneneHre yCKOPEHHUsS Tela TNpPU PAaBHOYCKOPEHHOM JIBIDKCHHUH T10
HAKJIOHHOM TJTIOCKOCTH.

WccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
IBUKEHUU 0€3 HAa4aJIbHON CKOPOCTH.

[IpoBepka TrHUMOTE3bI: €CIW TNPHU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAYQJIBHOW CKOPOCTH IYTH OTHOCATCA KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME MPOMEXYTKH BPEMEHU OTHHAKOBBHI.

WccnenoBanne 3aBUCHMOCTA CHWJIBI TPEHHUS CKOJBXKEHHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenne k03 PUMEHTA TPEHUS CKOJTBKEHHUS.

Omnpenenenue KECTKOCTU MPYIKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHS TPU PABHOMEPHOM JBMKCHUH Tela
M0 TOPU30HTAILHON TTOBEPXHOCTH.



10.0mpenenenne padOTHl  CHJILI  YIOPYTOCTH TPU  MOJABEME Tpy3a C
HCIIOIB30BAHUEM HEIOABUKHOTO U MOABIXKHOTO OJIOKOB.
11.M3y4yeHue 3aKOHA COXPAHEHUS SHEPTUU.
Mexanuueckue Kojie0aHHusl H BOJIHbBI.

KonebarenpHoe npmxenne. OCHOBHBIC XapaKTePUCTUKHU KOJICOAHUM: TIEPUOI,
4acToTa, aMIUIUTyAa. MareMaTuyecKuii U NpyKuHHbIN MasTHUKU. [IpeBpamnieHue
YHEPTUHU MPH KOJIEOATETLHOM JBIKEHUM.

3aryxarommue  kosnebanus.  BwiHykjaeHHble — koneOanus.  Pe3onamc.
Mexanuveckue BoJIHBL. (CBOMCTBA MEXaHMYECKHMX BOJH. [lpomonbHbIE U
MOMEPEYHble BOJIHBI. JlMMHA BOJMHBI M CKOPOCTH €€ pacnpoOCTpPaHEHHS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJl€, CEUCMUYECKUE BOJTHBI.

3Byk. 'poMKOCTh 3Byka u BbICOTa TOHA. OTpakeHue 3Byka. MH(Dpa3Byk u
yIbTPA3BYK.

Hemoncmpayuu.

1. HaOmromenue koneOaHMM Ten MO ACHCTBHEM CHIIBI TSDKSCTH M CHIIBI
YIIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U HA TIPYKUHE.
Habntonenue BeIHYKISHHBIX KOJIEOAaHUHM B pe30HAHCa.
PacmpocTpanenue mpogoibHBIX M MOTIEPEUHBIX BOJH (HA MOJICITH).
Habntoaenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk whN

AKYCTHUYECKHUM PE30HAHC.

Jlabopamopnwvie padomot u onvimel.

1. OnpeneneHue 4YacTOThl M MepuUoja KojleOaHUW MAaTeMaTUYECKOTO
MAasITHHKA.

2. OmnpeneneHue 4acTOTHI U IEPUO/IA KOJIeOaHUI MPYKUHHOTO MasTHUKA.
NccnenoBanne 3aBUCUMOCTH NIEPUOIA KOJIeOAHUM MOJABENIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. VccnepoBaHue 3aBUCUMOCTH MEPHO/ia KOeOaHU MPYKUHHOTO MasTHUKA
OT MAacChI Ipy3a.

5. [IpoBepka HE3aBUCUMOCTU TepuoAa KoiebaHui rpysa, MOABEIICHHOTO K
HUTH, OT MAcCChl Ipy3a.

6. OnbITbl, JIEMOHCTPUPYIOLIHE  3aBUCUMOCTh  Iepuofa  KolieOaHHit
MPY>KUHHOTO MASITHUKA OT MACCHI Tpy3a U KECTKOCTU MPYIKUHBI.

7. U3mepeHue ycKopeHHsi CBOOOIHOTO MaICHUSI.

DJIEKTPOMATHUTHOE 10JIe H YJIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  TOJie.  DJEKTpOMarHuTHele  BOJHBL.  (CBoiicTBa
neKTpoMarHuTHbeIX BOJH. Illkanma »snexkrpomarHuTHbIX BOJIH. Mcmonb3oBanue
INEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBeTa.

Hemoncmpayuu.

1. CoiicTBa 2JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padomot u onvimel.

1. U3ydeHue CBOMCTB AIEKTPOMATHUTHBIX BOJH C MOMOINBK) MOOWUIIBHOTO

Tenedona.
CeeToBbIE SIBJICHUS.

JlydeBass ~ MOJEIb CBETA. HUctounuku CBETA. [IpssmonunenHoe
pacnpoctpanenue cBera. 3atmenus Comnuua u Jlynsl. Otpakenue csera. [lnockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenne cBeta. 3akoH TmpenomiieHusi cBeta. llonHoe BHyTpeHHee
OoTpakeHHe cBera. Vcrnonp30BaHME TOMHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xon nayueir B numH3e. OnTuueckass cucrema QoToamnmapara,
MHUKpOCKONa M Teneckona. ['nma3 kak onrTuueckass cucrema. biam3opykocte u
NATbHO30PKOCTb.

Paznoxenne Oenoro cBera B cnekrp. Omnbitel Hetorona. Crnoxenue
CIIEKTpaJIbHBIX IBETOB. Jlucniepcus cBeTa.

Hemoncmpayuu.

[IpsamonuueiiHoe paclipOCTpaHEHUE CBETA.

OtpakeHue cBeTa.

[Tonyuenne n300pakeHuit B MIOCKOM, BOTHYTOM U BBIIYKJIOM 3e€pKaiax.
[Ipenomnenue cBera.

OntuyecKui CBETOBO/I.

Xoj nydeit B coOuparoien JIMH3E.

Xon ny4yeu B pacCEUBAIONIEH JIMH3E.

[Tonyuenne n300pakeHi ¢ TOMOIIBIO JTUH3.

[Ipunuun peiictBus ¢otoanmnapara, MUKPOCKOIA U TEJIECKONA.
10.Mopaensb rinasa.

11.Pa3noxxenue 6e10ro cBETa B CIEKTP.

12.[Tonyudenue 6enoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX IBETOB.
Jlabopamopnwvie padomot u onvimel.

1. HMccnenoBanue 3aBUCHUMOCTH yTJIa OTPAKEHUsSl CBETOBOTO Jiyya OT yrjia

o NOULAEWN

MaJICHUs.

2. M3ydenue xapakTepuCTUK N300paKeHUs MPEIMETa B IIIOCKOM 3epKalie.
HccnenoBanne 3aBUCUMOCTH yTIJia MPEJIOMIICHUSI CBETOBOIO Jy4ya OT yrja
MAa/ICHUS1 Ha TPAHULIE «BO3QYyX—CTEKIION.



4. Tlonyuyenue n3o0paxeHuil ¢ MOMOIIBI0 COOUPAONIEH JTUH3HI.
5. Onpenenenue POKYCHOTO PACCTOSHUS M ONTHYECKON CUJIbI COOUpAIOIIEH
JUH3BIL.
6. OmnbITHI IO PA3I0KEHUIO OEIOr0 CBETA B CHEKTP.
7. OnbIThl MO BOCOPHUATHIO IBETA MPEIMETOB MPH UX HAOIIOJEHUU uepes
IBETOBBIEC (PUIILTPHIL.
KBaHTOBbIE sIBJICHUS.

OneiTel Pesepdopna u mnanerapHas moaenb aromMa. Monens atoma bopa.
Hcnyckanue u nornoieHue cBeta atomoM. KBauTel. JIuHeituaTbie CIEKTPHI.

PamnoaktuBHOCTh. Anb(a, OeTa- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
aapa. Hyxmonnas woxens aromHoro sigpa. M3orombl.  PamuoakTuBHBIE
npeBpanienus. [lepuo nmomypacmnaaa aTOMHBIX SIED.

Snepubie peakiuu. 3aKOHBI COXPAHEHHUs 3apsiIOBOTO M MACCOBOTO YHCEIN.
DOHeprusi CBsi3u aTOMHBIX simep. CBsi3b Macchl U JHepruu. Peakuuu cuHTe3a H
nenenus sanep. Ucrounuku snepruu CoHIIA U 3BE3].

SAnepnas fHepreTuka. JleWCTBUSA DPAAMOAKTUBHBIX U3JIYyYECHUU HA IKUBBIC
OpTraHU3MBbI.

Hemoncmpayuu.

CnexTpbl U3Ty4eHUs U MOTJIONICHUS.
CnekTpbl pa3aIuyHbIX Ta30B.

Cnexktp BOIOpO/A.

HabGnionenue tpekoB B kamepe Bunbcona.
Pabota cuéTunka HOHU3UPYIOMINX HU3TYUCHUM.

o U e WwWhNPE

Perucrpanus nznmydeHuss IpupoIHbIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnwvie padomot u onvimel.

1. HaOnronenue COUIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyYCHUSI.

2. UccnenoBanue TPEKOB: M3MEPEHHUE DHEPTUM HYACTHUIBI MO TOPMO3ZHOMY

iyt (1o Gotorpadusm).

3. U3mepenue paguoaktuBHOTO (PoHAa.

I[ToBTOPUTEILHO-0000 A0 IIHI MOYJIb.

[ToBTOpHUTENHLHO-0000IAIOINUN MO/TYJIb TIPEAHA3HAUCH /IJI1 CUCTEMATU3aIlluU
u  00001IeHHsT TMPEAMETHOrO0  COAEpKAHUS M ONbITA  JACSATEIbLHOCTH,
MPUOOPETEHHOTO MPU U3YUEHHUH BCEro Kypca (hU3UKH, a TAaKKe ISl MOATOTOBKH K
OCHOBHOMY TOCY/IapCTBEHHOMY OJK3aMeHy 1o (Qu3uke s 0o0ydaronmxcs,
BBIOPABIIUX ITOT YUCOHBIN MpPEeIMET.

[Ipu u3yueHun MAHHOTO MOMAYJIS PEANU3YIOTCS U CUCTEMATHU3UPYIOTCS BU/IbI
NEeSATETbHOCTU, HA OCHOBE KOTOPBIX OOECIEUMUBAETCS JNOCTUKEHHE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaroB  oOydeHusi, (dopmupyercs
€CTECTBEHHOHAYYHAs] TPAMOTHOCThL: OCBOCHHE HAYUHBIX METOJ/IOB HCCIEIOBAHUS



SIBJICHU M Inpupoabl MU TCXHHKH, OBJIAACHHUC YMCHHAMH 0OBSACHATH q)H3quCKHe
SABJICHHA, IIPUMCHAA TIOJNYYCHHBIC 3HAHHA, PCIIATL 3adda4d, B TOM YHCIIC
KaQUCCTBCHHLIC H SKCIICPUMCHTAJIBHBIC,

HpHHL[HHHEU]BHO NeSITEJILHOCTHBIN XapaKTep AAHHOTO pas3aciia pcalnu3ycTCsa
32 CUET TOrO, 4YTO D6yanOH1HGCH BBIITOJIHAKOT 3aJdHWA, B KOTOPBIX HM
npecanaracTc:a:

Ha OCHOBC IIOJIYYCHHBIX 3HAHUU pacCIioO3HdABATE H HAYYHO OOBSICHATH
dJHBH‘leCKHe ABJICHHA B Opr}KaIOH_leﬁ nmpupoac u IMOBCETHEBHOM AKHN3HH,

HCIIOJIB30BATh HAYUYHBIC MCTOAbLI HCCIICOOBAHUA (1)H3HLIGCKHX HBHGHHﬁ, B TOM
YHUCIIC IJIA IMMPOBCPKH T'MIIOTE3 U MMOJIYUCHHUA TCOPCTUHUYCCKHUX BbIBOO OB,

OOBSICHATH HaY4YHbBIC OCHOBBI HanOoJee BaXKHBIX JOCTUKECHUH COBPCMCHHBIX
TCXHOHOFHﬁ, HAITpyuMEep, MPAKTUYCCKOTI0 HUCIOJIb30BAHHA PA3JIMYHBIX HCTOYHHKOB
OHCPIrUHU Ha OCHOBC 3dKOHA IPCBPAIICHHA W COXPAaHCHHA BCCX M3BCCTHBLIX BHIOB
OHCPIHUH.

KEDKI[E[H U3 TEM HAdHHOI0O MOOYJIA  BKIHOYACT 3KCIICPHUMCHTAJIBHOC
HCCICO0BAaHHC 06061_]_[8}01_]_[81"0 XapakTepa. MD,[[yJ'IB 3dBCpHIACTCA IIPOBCIACHHUCM
JIMArHOCTUYECKOHN M OLICHOYHOM pElGDTBI 34 KypC OCHOBHOTO 06]]161"0 OGpEBDB‘dHHH.



ININIAHUPYEMBIE PE3VYJIbBTATbBI OCBOEHHS IPOI'PAMMBI 1O
®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OGPA30BAHUA

N3yueHue Gu3nku Ha ypOBHE OCHOBHOTO OOmIEro oOpa3zoBaHUs HAINIPABICHO

Ha JIOCTHXKEHHUE JTUYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX

pE3ynbTaTOB.

B pe3ynbrate usyuenust GU3MKU Ha YPOBHE OCHOBHOTO 00I11€TO 00pa3zoBaHUs

y oOyuaromierocsi OyayT chopMUpOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YyJIbTAThl B

YacTH:

e 1) naTpHOTHYECKOT0 BOCIIMTAHMSI:

* - IPOSIBIIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUNCKOM
(bu3nyeckoi HaAyKu;

e - [IEHHOCTHOE OTHOIICHHUE K TOCTUKEHUAM POCCUUCKUX YUEHBIX-(DU3UKOB,;

e 2) rpaxJaHCKOro 1 JyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMS:

* - TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B OOCYKIEHUU OOIIECTBEHHO 3HAUUMBIX U
ITUYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uku;

e - OCO3HAHHME BAXXHOCTU MOPATLHO-ITUYECKUX TMPHUHIIMIIOB B JIEATEIBHOCTH
YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHMS:

* - BOCHOPUSTHE ICTETUUECKUX KAYECTB (PU3MUECKON HAYKHU: €€ TapMOHHYHOTO
MOCTPOEHHUS, CTPOTOCTH, TOUHOCTHU, TAKOHUYHOCTH;

* 4) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

e - OCO3HAaHHWE IIEHHOCTH (U3MYECKOM HAYyKM KaK MOIIHOTO WHCTPYMEHTA
MO3HAHUS MHUpPA, OCHOBBI Pa3BUTHUSI TEXHOJOTUN, BAXKHEUIIEH COCTaBIISIOMICH
KYJIbTYPBI;

e - pa3BUTHE HAYYHOU IOOO3HATEILHOCTH, WHTEpPEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

e 5) (¢opmupoBaHusi  KYJLTYPbl 30POBbS M  3MOIHMOHAJIbLHOIO
0J1aronoIyuusi:

e - OCO3HaHUE IIEHHOCTH Oe30macHOro oOpa3a J>KU3HH B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAKHOCTH TPABWI O€30MacHOr0 TMOBEJICHUS Ha
TPaHCTIOPTE, HA JIOpPOTraxX, C DJIEKTPUYECKUM U TEIUIOBBIM 00OPYyIOBaHUEM B
JIOMAIITHUX yCIIOBUSX;

e - chOpMHPOBAaHHOCTh HaBBIKA pedJIEKCHUU, TMPU3HAHUE CBOETO IpaBa Ha
omuOKy ¥ TAKOTO JKE MpaBa y APYroro YeIOBeKa,;

e 6) TPYA0BOI0 BOCIIUTAHUSA:

* - AKTUBHOE y4YacTHE B PENICHWU NPAKTUYECKUX 3a71ad (B paMKax CEMbH,
oOpa3oBaTenbHOM  OpraHM3aui, Tropoja, Kpas) TEXHOJOTUYECKOW W



COIMAJIBHON HAMpPaBJICHHOCTH, TPEOYIOIMUX B TOM 4YHCIEe M (HU3MUECKUX
3HAHUM;

* - UHTEPEC K MPAKTHYECKOMY U3YUCHHUIO PO eCcCHii, CBA3aHHBIX C (PU3UKOM;

e 7) 3KOJIOTHYECKOT0 BOCTIUTAHUS:

e - OpHUCHTAIUS HA MPUMEHEHUE (PU3MYECKUX 3HAHUM JJIsI pEeIIeHUs 3aJa4 B
00JIacTH OKpYyKaloWIeH Cpebl, IIAHUPOBAHHS TIOCTYNIKOB M OICHKH WX
BO3MOJKHBIX TTOCIIEICTBUI JIJI1 OKPYKAIOIIEH CPE/Ibl;

e - OCO3HaHUE TJIO0ATBHOTO XapaKTepa JKOJIOTUYECKUX MpodiieM U MyTed uX
pellIeHus;

e 8) ajanTauuu K M3MEHSIIOUIUMCH YCJIOBHUSIM COLUMAIBHON U NMPUPOIHOM
cpeabl:

e - MOTPeOHOCTh BO B3aUMOJCUCTBUM TIPU BBHIMOJIHEHUH MCCIECIOBAHUN WU
MPOEKTOB (U3UYECKON HANMPABICHHOCTU, OTKPBHITOCTH OMBITY U 3HAHUSAM
ApPYTHX;

* - TIOBBIIIEHUWE YPOBHS CBOEM KOMIETEHTHOCTH 4YE€pe3 MPAKTHYECKYIO
JIESITENbHOCTD;

e - mOTPeOHOCTH B (OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucClie (HOPMYIUPOBATH
WJICU, TIOHATHUS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTAX U SABICHUSX,

e - OCO3HaHUE Ne(PUIIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JIACTH
bu3uku;

e - IUIAHUPOBAHHE CBOETO PA3BUTUS B MPUOOPETEHHH HOBBIX (U3UUECKUX
3HAHUM;

* - CTPEMJICHHE aHAIM3UPOBATH M BBISIBIIATH B3aUMOCBSI3H MIPUPOILI, OOIIECTBA U
YKOHOMHKH, B TOM YHCII€ C UCTIOJIB30BaHHEM (PU3UYECKUX 3HAHUM,

e - OIICHKAa CBOUX JACHUCTBUM C YYETOM BIMSAHUA HAa OKPYKAIOIIYIO Cpeny,
BO3MOJKHBIX TJI00ATbHBIX MOCISACTBUM.

METANPEIMETHBIE PE3YJIbTATHBI

B pesynbTate OCBOGHHs MpOrpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO
ob1ero odopazoBanus y oOydarorierocs 0yayT copMHUpOBaHbEI MeTanpeIMeTHbIE
pe3yJbTaThl, BKIIOYAIOININAE MO3HABATEIIbHBIE YHUBEPCAIbHbBIE YUeOHbIC IEHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHbIE  Yy4eOHBIC  JICUCTBHS,  PETYISTHUBHEIC
YHUBEPCAIbHbBIE yUeOHBIC ICHCTBHUS.

[lo3HaBaTe/ibHbIe YHHBEpPCAJIbHbIE Y4eOHble 1eHCTBUS

ba3oBbie Jjornueckue 1ecTBUA:
e BBISBIIAITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKA OOBEKTOB
(sBICHUIA);



YCTaHABIMBAThH CYIIECTBEHHBIH NMPHU3HAK KJIaCCU(PUKAIIUYA, OCHOBAHUS IS
000011IeHNUsT U CPABHECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMbIX (hakTax,
JTAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBIICHUSIM;
BBISIBJISITh TIPUYUHHO-CIICJICTBEHHBIE CBS3U TPU H3YYEHUU (U3HUECKHUX
SIBIICHUW U TIPOIIECCOB, JIENaTh BBIBOJIBI C MCIOIL30BAHUEM JI€TyKTUBHBIX
Y WHIYKTUBHBIX YMO3AaKIIOUEHUH, BBIJBUTATh TUTIOTE3bI O B3aMMOCBSI3IX
(bU3HYECKUX BETUYNH;

CaMOCTOSITEILHO BBIOUpPATH CHOCOO pemieHus y4yeOHOM (u3ndecKou
3ama4i (CpaBHEHUE HECKOJIBKUX BAapHAHTOB DEIICHHs, BBHIOOp Hambolee
MOJIXOIAIIETO C YYETOM CaMOCTOSITENIbHO BBIICJIEHHBIX KPUTEPUEB).

Bba3oBrble ucciiegoBare/ibCKue JJeUCTBUA;

UCIIOJIb30BATh BOIPOCHI KAK UCCIEA0BATEILCKUI HHCTPYMEHT MMO3HAHUS,
IPOBOJUTH 10 CAMOCTOATENILHO COCTABICHHOMY ILJIAHY OMBIT, HECIIOKHbBIN
bu3nYecKuil HIKCIEPUMEHT, HEOONBIIOE HCCIeI0OBaAHNE (DUZUUECKOTO
SIBJICHUS;

OLIEHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HMH(OpMALHIO,
NOJIYY€HHYIO B X0/1€ MCCIEIOBAHUS WA DKCIIEPUMEHTA;

CaMOCTOSITENBHO (OPMYIUPOBATH 00OOIIEHHUS U BBIBOABI MO pe3yJibTaTaM
IPOBEAEHHOTO HAOTIOICHHS, OMBITA, UCCIICTIOBAHMUS;

OPOTHO3UPOBATH  BO3MOXKHOE  JajbHEWIlee pa3BUTHE  (PU3HUECKUX
IPOILIECCOB, a TAK)KE BBIJABUTATH MPENON0KEHHUS 00 UX Pa3BUTUH B HOBBIX
YCIIOBUSIX M KOHTEKCTAaX.

Pabdora ¢ ungopmanmeii:

NPUMEHSATHh Pa3JIMUHbIE METO/Ibl, HHCTPYMEHTHI U 3aMpPOChI MPU MOUCKE U
orbope uHpOpMAIUU WU AAHHBIX C Y4ETOM NPEAJIOKEHHOW YyuyeOHOU
dbusnyeckou 3agauu;

aHATU3UPOBATH, CUCTEMATU3UPOBATh U MUHTEPIPETHUPOBATH MH(OOPMAIIUIO
pa3IUYHbIX BUIOB U (DOPM MpEACTABICHHUS;

CaMOCTOSITEJILHO ~ BBIOMpaTh ONTUMANIbHYIO (GOpMYy Mpe/ICTaBICHUS
uHhopMalM W WUTIOCTPUPOBATH PEHIAEMBbIE 3a7a4M  HECJIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpadukoi U uX KOMOUHAIUSIMH.

KoMMyHUKATHBHbIE YHUBeEPCAJIbHbIE YUueOHbIe 1eiiCTBUS:

B XOJ¢ OOCYXJeHHUs y4eOHOro Marepuana, pe3yjabTaToOB J1adOpaTOPHBIX
paboT U MPOEKTOB 3a/7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKA3bIBATh WJCH, HAIICJCHHBIC HA PCIICHHUE 3aJa4d U TOJACPKAHUC
OnaroxeaaTeabHOCTH OOIICHMS,

COTIOCTABJIATH CBOU CYXJCHUS C CYXICHUSAMH JPYTHX YYaCTHUKOB
JMajora, 00HAPYKUBATh PA3IMUNE U CXOACTBO MO3UIIMIA;



BBIPA)KATh CBOIO TOYKY 3PEHHS B YCTHBIX M MMUChbMEHHBIX TEKCTAX;
myOJUYHO MPECTABIATh PE3YIbTAThl BBIMOTHEHHOTO (PU3UYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEOBAHUS, TIPOEKTA);

MOHMMAaTh W WUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW |
UHIUBUAYATLHONH paboOThl MpU pENICHUH KOHKPETHOW (DU3HYECKOM
poOJIEMBI;

NPUHUMATH eI COBMECTHOHN NESATebHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ OCTIKEHHIO: PpaCIpeneNsTh PO, OOCYXIaTh TMPOIECChl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YAacTh PabOTHI, TIOCTUTASI KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAMpPABICHUIO WU KOOPJAUHHUPYS CBOM JEUCTBHUS C JIPYTUMU
YJICHAMH KOMaH]Ibl;

OIICHMBATh KA4eCTBO CBOETO BKJIA[a B OOMIMA TPOIYKT IO KPUTEPHUSIM,
CaMOCTOATETHLHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryasitTuBHbIE YHUBepPcAIbHbIE Y4eOHbIE el cTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M yYE€OHBIX CHUTYaIHsX, TPEOYIOIINX
TS penieHust (PU3NIeCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PA3NHYHBIX TOAXOAAX TMPHUHATUS  PEIICHUMA
(MHIUBUAYATBHOE, TIPUHSITHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUM
rpynmoi);

CaMOCTOSATEIIFHO COCTABIISITh AJITOPUTM PellieHUs GU3MUECKON 3aqa9U HIIH
TUTaHa WCCJIEOBAHUS C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MPe/IIaraéMble BAPUAHTHI PEIICHUI;
JenaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMﬂKOl—lTpOJ’I b, SOMOLIHOHAJIBH bl MHTEJLJIEKT:

JlaBaTh 4/ICKBAaTHYIO OLIEHKY CUTYyalluH U MpejiaraTh IUIaH €€ U3MEHEHUS,
OOBACHATh OPUYUHBI  JOCTHKEHUS  (HEOOCTHKEHUS) PE3yIbTaTOB
NEeATEIbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JICSITEIHHOCTH (B TOM YHCIE B XOJ BBITOJIHECHHS
(GU3UYECKOT0  HCCIENOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX
00CTOATENbCTB, M3MEHHUBIIUXCS CHUTYyallud, YCTAHOBIIEHHBIX OIIUOOK,
BO3HUKIIUX TPYJIHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh C€0si HA MECTO APYTOro 4YeIoBEKa B XOJE CIOpa WU JUCKYCCUHU
HA HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYTOro;
IPU3HABATh CBOE MPABO HA OLIMOKY MPU pelieHud PU3nIecKux 3a/1a4u uiu
B YTBEPXKJICHHUSAX HA HAYYHBIE TEMbI M TAKOE K€ MPABO APYTOro.



INPEJMETHBIE PE3YJIBTATHBI

K xoniy oOyuenust B 7 Kjacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIMINXCS YMEHU:

UCIOJIb30BATh  MOHATHA:  (PU3MUEeCKUe U XUMUYECKHE  SIBJICHHUS,
HAOMI0/IeHHEe, SKCIEPUMEHT, MOJENb, TUIOTE3a, €IUHUIL (PU3MUYECKUX
BEIIUYUH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSIHHUS BemiecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUUECKOE [BI)KEHUE (paBHOMEPHOE,
HEPAaBHOMEpPHOE, TMPSAMOJIUHEMHOE), TPACKTOPHUS, PABHOACHCTBYIONIIAS
cuna,  jaedpopmaius (ympyras, IIaCTUYECKast), HEBECOMOCTb,
COOOMIAIOIINECS COCYbL;

paznuuath siBineHus (auddysus, TEMIOBOE ABUKEHHUE YACTHUIl BEIIECTBA,
PAaBHOMEpPHOE  JIBUKEHHE, HEPAaBHOMEPHOE  JIBUKEHHE, HWHEpLUs,
B3aMMOJICMICTBUE TEJ, PABHOBECHUE TBEPIBIX TEN C 3aKPEIUIEHHON OCBIO
BpalllCHUsl, MepeAaya [IaBI€HUS TBEPABIMU TEJAMH, XKUJIKOCTAMU H
razamu, arMocepHoe [aBieHUE, TUIAaBaHHE TN, NpeBpalicHus
MEXAHUYECKOW HHEPruM) MO OMNUCAHUI0 MX XApAaKTEPHBIX CBOWCTB U HA
OCHOBE OTBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3UYECKOE SIBICHUE;
pacro3HaBaTh IPOSIBIICHHE M3YYEHHBIX (DU3UYECKUX  SBICHUU B
OKpY’KAIOIIEM MHpe, B TOM uucie (U3N4YecCKUe SBICHUS B TPHUPOJIE:
NPUMEPBI JBHKEHUSI C PA3JIMUYHBIMU CKOPOCTSIMH B JKMBOW U HEXKUBOU
OpUpOAE, NCUCTBUE CWIbl TPEHUS B MPUPOJE M TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JaBJIEHUs HA KUBOW OpPraHU3M, IUIaBaHHE PBIO, phIUaru B
TeJe YeJIOBEeKa, MPU ITOM NEPEBOAUTH MPAKTUUECKYIO 3a/1auy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBJICHUN;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA Tell U (PU3UUYECKUE SIBICHUS, UCTIOJIb3YS
¢busnyeckre BeNUUUHBI (Macca, 00bEM, IJIOTHOCTh BENIECTBA, BpPEMS,
NyTh, CKOPOCTb, CPEAHASI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSIKECTH, BEC
Tena, Cujla TpEeHus, AaBieHue (TBEPAOro Tena, JKHUAKOCTH, Ta3a),
BBITAJIKUBAIOIAS] CUJIA, MEXaHUYecKas pabdoTa, MOIIHOCTb, IUIEUO CHIIBI,
MOMEHT CHJIbI, KOY(POUIMEHT TOJEe3HOr0 JEUCTBUS MEXaHU3MOB,
KUHETUYECKasi U TOTEHIMAIbHAS DHEPTUs), MPU ONHCAHUU TPABUIBLHO
TPAakTOBaTh  (DU3UYECKUN  CMBICI  UCIONB3YEeMbIX  BEIWMYHMH, HX
o0o3HaueHUs1 U €AUHULIBI (U3UYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C APYTUMH BEJIUYMHAMH,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIIMYUH;
XapakTepu3oBaTh CBOWCTBA Tel, (PU3UYECKHE SIBICHUS U MPOIECCHI,
UCIIONIBb3Ysl MpaBUiia CIOXKEHUs Cui (BI0JIb OAHOM mpsiMoOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxume/a, MpaBWIO paBHOBecUs pbryara (Omoka),



«30JI0TO€ TIPAaBWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOU
PHEPTUM, TPU HTOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U
3aMUCHIBATh €M0 MATEMATUUECKOE BBIPAKEHHUE;

OOBACHATH (PU3UYECKHUE ABICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIE
U B KOHTEKCTE CHUTyalluii MPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBIIATh MPUYUHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH OOBACHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoM Ha 1-2 M3yd4eHHBIX CBOWCTBA (PU3UYECKHUX
ABJICHUH, (PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacuéTHbie 3a7auyd B 1-2 AEUCTBUS, HCMOIB3Yys 3aKOHBI U
dbopmynbl, cBsA3bIBaOlMEe (PuU3NuecKue BEIWYMHBI: HAa OCHOBE aHalW3a
YCJIOBUSL 33/1aUd 3aMUCHIBATh KPATKOE YCIOBUE, MOACTABIATH (PU3nUecKue
BENUYUHBI B (OPMYJIBI U TPOBOAUTH PACUYETHI, HAXOJUTh CIPABOYHBIE
JAHHbIE, HEOOXOIUMbIE /JIs PELICHUs 3aJ]lay, OIEHUBATh PEATUCTUYHOCTh
NOJIy4eHHOM (DU3NUECKON BETUUUHBI;

pacro3HaBaTb MOPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU TMOMOIIU
(U3UYECKUX METO/IOB, B OMUCAHUU UCCIIEIOBAHUS BBIJIENATH IPOBEPSIEMOE
npeanoyiokeHue  (TUMOTE3y),  pa3iuyaTb W UHTEPIPETUPOBATH
NOJIy4YEHHBIH pe3ylbTaT, HAXOAWTh OLIMOKKM B XOJ€ OIBITa, Je1aTh
BBIBO/IbI 110 €T0 PE3YJIbTaTaM;

OPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBJICHUU WU
busnyecKnx CBOWCTB TeIl: dbopmynupoBath IPOBEPSEMBIE
PEeANnONIOKEHUs, COOMPaATh YCTAHOBKY U3 MPEUI0KEHHOTO 000py10BaHUS,
3aMKMCBIBATh X0/ ONbITa U (HOPMYIHPOBATH BHIBOJIbI;

BBITIOJIHATL TPSIMBIE HM3MEPEHUS] PACCTOSHUS, BPEMEHH, MAaCChl Tela,
00béMa, CHIBI W TEMIOEPATypbl C MCHOJB30BAHHEM AHAJIOTOBBIX U
udpoBbIX TPUOOPOB, 3aNMUCHIBATH TOKA3aHUSI NPUOOPOB € YUYETOM
3aIaHHON a0COIOTHOM MOTPEITHOCTA U3MEPEHHU;

IPOBOIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3UYECKOU BETUYUHBI OT
IPYro ¢ HCMOJb30BAHUEM MPSIMBIX H3MEPEHHH (3aBUCUMOCTH IYTH
PAaBHOMEPHO [ABWIKYIIETOCS Tella OT BPEMEHU [ABWKECHUS TENa, CHJIIbI
TPEHUS CKOJILKEHUS OT Beca Tela, KauecTBa 00pabOoTKM MOBEPXHOCTEH Te
Y HE3aBUCUMOCTHU CUJIbI TPEHUSI OT IJIOMIAAN COPUKOCHOBEHHUS TEJI, CUJIbI
YIOPYTOCTU OT YJUTMHEHHUS MPYKUHBI, BBITAIKUBAIONIEH CUIIBI OT 00BbEMaA
NOTrpYKEHHON YacCTH TeJla U OT TUIOTHOCTHU KUJKOCTHU, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Teja, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUI
MJIaBaHUsI TEJ, YCJIOBHUIl PaBHOBECHSI pbluara v OJIOKOB), y4acTBOBATh B
MUIAHUPOBAHUU yuyeOHOTO UCCIENOBAHUS, COOMpATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUSs, Cleays MPeI0oKeHHOMY IIIaHy, (UKCHUpOBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BHJIE



NPEJIOKEHHBIX TaOaUI] U TpadUKOB, JAeNaTh BBIBOABI MO pe3yJbTaTaM
MCCIICTOBAHUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS] (U3MYECKUX BEIUYHH (IIOTHOCTH
BEHIECTBA JKUAKOCTH M TBEPAOTO Tela, CHJIA TPEHHS CKOJIBKCHHUS,
TABICHUE  BO3/AyXa, BBITAJIKUBAIOIIAS  CWJa, JCHCTByIONIas  Ha
MOTPY)KEHHOE B KHUAKOCTh TeI0, KOIPOUIIMEHT TOJE3HOTO ACHCTBUS
NPOCTBIX MEXAaHU3MOB), CHEAysd TMPEUIOKEHHON WHCTPYKIUHA: TIPU
BBITIOJTHEHUU W3MEPEHUM COOMpaTh HKCIIEPUMEHTATBHYI0 YCTAHOBKY H
BBIYUCIISATH 3HAUCHUE UCKOMOW BEJTMYUHBI,

COOMI0IaTh MpaBUiIa TEXHUKN O€30MaCHOCTH NpH paboTe ¢ 1abopaTOpPHBIM
00OpyIOBaHUEM;

YKa3bIBaTh TPUHIIUIBI ACHCTBUS TMPHOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, IUHAMOMETp, COOOIIAIIIHUECS COCYAbl, OapomeTp,
pBIYar, MOABUKHBIM U HETIOABUKHBINA 010K, HAKIIOHHAS TJIOCKOCTH;
XapaKTepU30BaTh TNPHUHIUIBI  JEHCTBUS HW3YYEHHBIX TMPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOM HA WX OMUCAaHUSA (B TOM YHCIE:
MOJIITUITHUKHA, YCTPOMCTBO BOJOMPOBOAA, THAPABIWYECKUNA TIpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, APEOMET]), UCTIOIb3YS 3HAHUS
O CBOMCTBaX (pM3UYECKHUX SBICHUA M HEOOXOIUMBbIE (HU3UIECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJUTHL  TPUMEPHl  (HAXOAUTh  WHGOOPMAIMIO O  MPUMEpax)
MPAKTUYECKOTO HCIONb30BaHUs (PU3MYECKUX 3HAHWUU B TOBCEIHEBHOU
JKU3HU 151 oOecrieueHus: 0€30MacHOCTH MpU OOpaIleHuu ¢ IpudopaMu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHECHHS 370POBbS M COOJIOICHUS
HOPM JKOJIOTUYECKOTO TIOBEICHHS B OKPYXKAIOIIEH cpeie;

OCYIIECTBIATH OTOOpP HCTOYHMKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUA W TYTEM CpaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAINIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEI0CTOBEPHOI;

MCIOJIb30BaTh MIPH BHITIOJHEHUH YYEOHBIX 33/IaHUA HAYYHO-TIOMYJISIPHYIO
TUTEPaTypy  (GU3MYECKOTO  CONEPIKAHHs, CHOPABOYHBIE MaTEpPHAIIbI,
pecypcel cetn MHaTepHeT, BnageTs mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HHOOPMAIIUU U3 OJHON 3HAKOBOUM CHCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHBIE KPATKUE MHUCHMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHUKOB WH(OpMaruu (GU3NIECKOr0 COJACpPIKAHUA, B TOM
yucie MyOJuYHO JenaTh KpaTKue COOOUIEHUS O pe3yjbTaTaX MpPOEKTOB
WK Yy4eOHBIX WCCIEIOBAaHUN, TMPU OSTOM TPAMOTHO HCIOIH30BATh



U3YUYEHHbI TOHSATUWHBIA ammapar Kypca (U3UKH, COMPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALIUEN;

OpU BBIMOJHEHUH Y4EeOHBIX MPOEKTOB M HCCIEIOBAHUN pPaCHpPENeisiTh
00sI3aHHOCTU B TPYINIE€ B COOTBETCTBUM C MOCTABICHHBIMU 3a/1aUaMH,
CIeOUTh 3a BBINOJHEHUEM IUIAHA JCUCTBUM, AaJACKBAaTHO OLCHHUBATH
COOCTBEHHBI  BKJaJ B  JACATEABHOCTh  TPYMINbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJEHUCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOIIHUX.

K xoHIy oOyueHns B 8 Kjacce mpeIMeTHBIE PE3yJIbTaThl Ha 0a30BOM yPOBHE

JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIMINXCS YMEHU:

MCIOJIL30BATh MOHATUS: MAcca U pa3MePbl MOJICKYJ, TEIUIOBOE IBUIKECHUE
aTOMOB U MOJIEKYJI, arPEraTHBIE COCTOSIHUS BENIECTBA, KPUCTAJUIUUECKUE U
amMop(dHBIC Tena, HACHIIEHHBIM W HEHACHIIEHHBIN T1ap, BIAXHOCTH
BO31yXa, TeMIlepaTypa, BHYTPEHHSISI JHEpPrus, TEIUIOBOM JBUTaTEllb,
IIEMEHTAPHBIN AJICKTPUYECKUN 3apsifl, IIEKTPUUECKOE TOJIe, TPOBOJHUKU
U TUDJIEKTPUKH, TIOCTOSHHBIN AJIEKTPUUYECKUN TOK, MATHUTHOE T0JIE;
pa3nuyaTh SABJCHUS (TEIUIOBOE pACIIMPEHWE M CXKATHE, TeIulonepeaaya,
TETJIOBOE PABHOBECHUE, CMAauyMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCTIAPEHMUE,
KOHJICHCAIIMS, TUIABJICHHE, KPUCTAIM3anus (OTBEpAEBaHUE), KHUIICHUE,
Termonepeaaya (TETIOMPOBOHOCTb, KOHBEKIIMS, H3ITyUYCHHE),
IIEKTPU3ALMS TEJl, B3aMMOJICUCTBUE 3apsA0B, JCUCTBUSA JICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aMMOJICHCTBUE MATHUTOB, JCHCTBUE
MArHUTHOTO TIOJIS HA TIPOBOJHHUK C TOKOM, JIEKTPOMArHUTHAS WHIYKITHSI)
0 ONUCAHUID HUX XAPAKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIMINX TaHHOE (PU3UUECKOE SBJICHHUE,

pacro3HaBaTh MPOSIBICHHE HW3YUYCHHBIX (U3WYECKUX  SABJICHUM B
OKPYXKaIOIIeM MHPE, B TOM 4Yucle (U3UYECKHEe SBICHHUS B TIPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUISIPHbIC SBJICHUA B NOPHUPOJE,
KpUCTAUTBl B Tmpupoae, uznydyeHue CojHIa, 3aMep3aHUe BOIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCH], TYMaHa, HHES, CHETa, DJIEKTPUUECKUE
ABJAEHUS B atMoc(depe, IJIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE
none 3emMid, Jpeld IOICOB, POJIb MAarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISIPHOE CHSHUE, MPU ATOM MEPEBOJIUTH MPAKTHIECKYIO 3a1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOWCTBA (MpU3HAKU) (PU3UUECKUX
SIBJICHHUH;

OTIMCHIBATh U3y4YEHHBIC CBOMCTBA TeNl M (PU3UYECKUE SIBICHUS, UCTIOIB3YSI
(dbu3nuecKre BENIUMYUHBI (TEMIEpaTypa, BHYTPEHHSSI YHEPIHUs, KOJIUYIECTBO
TEIJIOTHI, yJElbHAsi TEIUIOEMKOCTh BEIIECTBA, VJACHAbHAs TEIUIOTa
MJIABIICHUS, yJElbHAs TEIUIOTa MapooOpa3oBaHUs, yAeHbHAs TEIIOTa
CrOpaHus TOIUIMBA, KOA(PPUIIMEHT TOJIE3HOTO JEUCTBUS TEIIOBOM



MAalllMHbI, OTHOCUTEIIbHASA BIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUU 3apsif,
CUJla TOKA, DJIEKTPUUECKOE HAIMPSHKEHUE, COMPOTUBIIEHUE IPOBOJIHUKA,
yAEIbHOE  CONMPOTHBJIEHUE  BeIecTBa, pabora W MOIIHOCTh
JNIEKTPUYECKOTO0  TOKA), TNPH  ONUCAHUM MPABWILHO  TPAaKTOBATh
(U3UYECKHI CMBICT HUCTOJb3yEeMbIX BEIUYUH, 0003HAYEHUS U €IUHUIIBI
(Gbu3nYeCKUX BEIUYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIUE TAHHYIO
bU3NYeCKyl0 BEIUYMHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITUYUH;

XapakTepu3oBaTh CBOWCTBA Tel, (PU3UYECKHE SIBICHUS U MPOIECCHI,
UCIIONIb3ysl OCHOBHBIEC IOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOPUHU
CTPOCHHS BEIeCTBA, MPUHIIUI CYNEPHO3ULIUUA TOJIeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH Oma Jij1sl yyacTka 1enu, 3aKOH
Jlxoyns—JleHna, 3akoH COXpaHEHHMSI DHEPruM, TMPHU ITOM [JaBaATh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3aMUCHIBATh €r0 MAaTEMaTHYECKOE
BBIPAKECHHUE;

OOBACHATh (PU3HUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTyallMil MPAKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBISABIATDH
OPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—2 JTOTHYEeCKUX
IaroB ¢ Omopoi Ha 1-2 u3y4eHHBIX CBOWCTBA (DUBMYECKUX SIBIICHUM,
(U3NYECKUX 3aKOHOB W 3aKOHOMEPHOCTEN;

pemiath pacu€THbie 3ajJauyd B 2-3 JCUCTBUS, HCMOIB3Yys 3aKOHBI U
dbopmynbl, cBsA3bIBaOlMEe (PuU3NuecKue BEIWYMHBI: HAa OCHOBE aHalW3a
YCIIOBUSI 3aJlaud 3aIlUChIBaTh KPAaTKOE YCIOBUE, BBISBIATH HEJOCTATOK
JAHHBIX JUISl pEelieHus 3aJayd, BbIOMpATh 3aKOHBI U (HOpMyIIbI,
HEeoOXomuMble Il €€ pelieHusi, MPOBOAUTH pPAcdy€Thl M CpPABHUBATH
MOJIy4YEeHHOE 3HaUeHHe (PU3NYECKON BETMUYUHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTb MOPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU TMOMOIIU
(U3UYECKHX METO/IOB, HCIOJb3Yysl OMHCAHUE HCCIETOBAHUS, BBIACISITH
IPOBEPAEMOE  TMPEANOJIOKEHUE, OLECHHBATHL MPABWIBHOCTh MOPSAKA
IPOBE/ICHUS UCCIENOBAHUS, N€TATh BHIBOBI;

OPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBJICHUU WU
(bU3nYECKUX CBOMCTB Tel (KaNWUISIPHbIC SIBJIEHUS, 3aBUCUMOCTh JTaBIICHUS
BO3/lyXa OT ero 00bEMa, TEeMIEPATYPhl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HArpeBaHUs TPU HU3JIYYEHUHU OT I[BEeTa H3Iydarouiei (MOrIOMaroIeit)
NOBEPXHOCTH, CKOPOCTh MCIAPEHHSI BOJBI OT TEMIIEPATYpPbl KUAKOCTU U
momaau €€ TMOBEPXHOCTH, DJIEKTPU3ALUS TEI U B3aUMOJCHCTBUE
IEKTPUUECKUX  3apsA0B, B3aUMOACHUCTBUE TNOCTOSIHHBIX MAarHUTOB,
BU3yalu3aldsi MATrHUTHBIX TMOJEH NOCTOSHHBIX MAarHUTOB, JCHCTBUS
MAarHUTHOTO MOJIsI Ha MPOBOJHHK C TOKOM, CBOWMCTBA JJIEKTPOMArHUTA,



CBOMCTBA DJIEKTPOJBUTATENss IOCTOSHHOTO TOKa): (HopMynupoBaTh
IPOBEPSIEMBIE MPEIOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000py10BaHUS, OMUCKHIBATH XOJ OTbITA U (POPMYITHUPOBATH BHIBOIBI;
BBITIOJIHATL ~ NOPSIMbIE  U3MEPEHHUS  TEMIIEPATypbl,  OTHOCUTEJIbHOM
BIQXKHOCTH BO3AyXa, CHUJbl TOKA, HANPSKEHUS C UCIOJIb30BAHUEM
AQHAJIOTOBBIX NPHUOOPOB U JTaTYUKOB (DU3UYECKUX BEIMYHH, CPABHUBATH
pEe3yNbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COMIOTHON MOTPEIIHOCTH;
IPOBOIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3UYECKOU BETUYUHBI OT
IPYyrol ¢  HUCMOOJIB30BAHUEM  NPSAMBIX  H3MEpPEHUUM  (3aBHCUMOCTH
CONPOTUBIICHUS MNPOBOAHUKA OT €ro JJWHBbI, IUIOIIAJA MONEPEYHOrO
CEUYEHHUS U YJIEIbHOTO CONMPOTUBIICHUS BEILIECTBA TPOBOJHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHUK, OT HANpsOKEHUs HAa  [POBOJHUKE,
UCCIIC/IOBAHUE  TMOCIENOBATEIBHOTO M MapauleIbHOTO  COEIMHEHHUMU
IPOBOJHUKOB): IUJIAHUPOBATH MCCIEJAOBAHUE, COOUpPATH YCTAHOBKY U
BBITIOJIHATh U3MEPEHUSs, Cleays MPeI0oKeHHOMY IIIaHy, (UKCHUpOBaTh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHje TaOmull u Tpadukos,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIEIOBAHUS,

OPOBOJUTH KOCBEHHBIE H3MEpeHUs: (u3znueckux BenuyuH (yaenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBJIEHUE TMPOBOAHUKA, padota u
MOIIIHOCTh DJJIEKTPUUECKOTO TOKA): MUIAHUPOBATh HM3MEpPEHHs, COOUpaTh
YKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAYys NMPEIIOKEHHOW MHCTPYKLHH, U
BBIYUCIIATH 3HAYEHUE BEJINUUHBI,

coOIII01aTh MTPaBUIa TEXHUKU 0€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

XapakTepu3oBaTh MPUHIUIBI  JACHUCTBUS  U3YYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW HA MX ONHCaHUsA (B TOM YHCIHE:
CHUCTE€Ma OTOIUICHHSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmOepMmeTp,
BOJIBTMETpP, CUETUYMK DICKTPUYECKON DHEPIUH, JJIEKTPOOCBETUTEIIBHBIC
npuOOpkI, HATrPEBATENBHBIE ATEKTPONPUOOPHI (IPUMEPHI), ITEKTPUUECKUE
OpeIOXPaHUTENH, IIEKTPOMATHUT, YJIEKTPOJBUTATENb MOCTOSHHOTO TOKA),
UCIIONIb3Ysl 3HAHUSL O CBOMCTBAX (DPU3UYECKHX SIBICHUN U HEOOXOIUMBIE
dbusnyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIIbHBIE
opubOpbl MO CXeMaM M CXEMATHYHBIM PUCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUraTEllb BHYTPEHHETO
CrOpaHusi, AJNEKTPOCKOI, PEOCTaT), COCTABJISTH CXEMbl JJIEKTPUUYECKUX
LEMel ¢ MOCNEA0BATEIbHBIM U MAPAIUICIbHBIM COSIMHEHUEM JJIEMEHTOB,
pasnuuas yCIOBHbIE 0003HAYEHUS YJIEMEHTOB IEKTPUUECKUX TETEH;



NPUBOJUTHL  TPUMEPHl  (HAXOAUTh  WHGOOPMAIMIO O  MPUMEpax)
MPAKTUYECKOTO HCIONb30BaHUs (PU3MYECKUX 3HAHWUU B TOBCEIHEBHOU
JKU3HU 151 oOecrieueHus: 0€30MacHOCTH MpU OOpaIleHuu ¢ IpudopaMu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHECHHS 370POBbS M COOJIOICHUS
HOPM JKOJIOTUYECKOTO TIOBEICHHS B OKPYXKAIOIIEH cpeie;

OCYIIECTBIATh TMOUCK wuHPpOpManuu (GU3HYECKOTO COJACPKAHHUS B
WuTepHere, Ha OCHOBE UWMEIONIUXCS 3HAHUW U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIACHATh HMH(pOpMANUIO, KOTOpas
SIBIISIETCS MPOTUBOPEUYNBOI WITH MOXKET OBITh HEJOCTOBEPHOM;
MCIOJIb30BaTh MIPH BHITIOJHEHUH YYEOHBIX 33/IaHUA HAYYHO-TIOMYJISIPHYIO
TUTEPaTypy  (GU3MYECKOTO  CONEPIKAHHs, CHOPABOYHBIE MaTEpPHAIIbI,
pecypcel cetn MHaTepHeT, BnageTs mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HHOOPMAIIUU U3 OJHON 3HAKOBOUM CHCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHBIE MHCHbMEHHBIE U KPATKUE YCTHBIE COOOIICHHUS,
0000mas wHpOpMaNUIO W3 HECKOJbKUX HCTOYHHUKOB (DU3UUECKOTO
CONEpKaHWs, B TOM 4YHCJIE TMYOIMYHO TPEACTABIATh PE3YyIbTaThI
MPOEKTHOW WJIM HCCIEAOBATEIBCKOW MEATEIBHOCTH, TIPU 3TOM TPAMOTHO
UCMOJIb30BaTh W3YYEHHBIM TOHATHWHBIA ammapaT Kypca (usukw,
COTIPOBOJK/IaTh BBHICTYTICHHUE TIPE3CHTAIINCIH;

NpU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB W WCCIAEAOBAHUM (HU3MUECKHUX
MPOIECCOB PACTIPENENATh OOS3aHHOCTA B TPYNIE B COOTBETCTBHH C
MOCTABIICHHBIMU 33/1a4aMU, CJIC/IUTh 3a BBIMOJTHECHUEM TUTAHA JIEHCTBUN U
KOPPEKTHUPOBAaTh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBI BKJIAl B
NEeSITENHHOCTD TPYMITBI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE,
MPOSIBIISISI TOTOBHOCTh pa3periarh KOHQIUKTHI.

K xoHIy oOyueHns B 9 Kjacce mpeIMeTHBIE PE3yJIbTaThl Ha 0a30BOM yPOBHE

JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIMINXCS YMEHU:

UCIIONb30BAaTh MOHSATHUS: CUCTEMa OTCYE€Ta, MaTepuaibHas TOYKa,
TPAEKTOpHUsl, OTHOCUTEIHLHOCTh MEXAHUYECKOTO JIBHKEHUs, Aedopmaius
(ympyrasi, miacThuyeckasi), TPEHHEe, IEHTPOCTPEMHUTEIHHOE YCKOPEHUE,
HEBECOMOCTh M TMEPETPY3KHU, LIEHTP TSIKECTH, a0COMIOTHO TBEPAOE TEIO,
LEHTP TSKECTU TBEPAOTO Teja, pAaBHOBECHUE, MEXAHMUECKUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(QPa3ByK U YJIbTPA3BYK, AJIEKTPOMATHUTHHIE BOJIHBI,
IIIKajia JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AAIBHO30PKOCTb,
CHEKTPbl UCMYCKAaHUSI U TOTJONIeHus, anbda, 0eTa- U raMMa-u3IyyeHus,
U30TOIIbL, sIAEPHAsi DHEPTETUKA,;

pa3nuuath SBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIUHEHHOE
JIBIKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE [BWIKEHHE, CBOOOIHOE
NaJeHUE TEJl, PABHOMEPHOE JBMIKEHHUE MO OKPYKHOCTH, B3aUMOJCHCTBUE



T€JI, pEaKTUBHOE JBI)KEHUE, KOoJieOAaTeIbHOE ABWIKCHHUE (3aTyXalolue u
BBIHYK/ICHHBIE KOJICOAaHHS), PE30HAHC, BOJHOBOE JBHKECHHE, OTPaKECHUE
3ByKa, MPSMOJIMHEMHOE PAaCOpPOCTPAHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3/IOKeHUE 0eIoro CBeTa B
CIIEKTP M CIIO)KEHUE CIEKTPAJIbHBIX IIBETOB, JUCIEPCUS  CBETA,
€CTECTBEHHAsA PAJUOAKTUBHOCTh, BO3ZHUKHOBCHHE JIMHEWYATOTO CIEKTpa
W3JIYYCHHUS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIMINX TaHHOE (PU3UUECKOE SBJICHHUE,

pacro3HaBaTh MPOSIBICHHE HW3YUYCHHBIX (U3WYECKUX  SABJICHUM B
OKpyXarIeM mupe (B TOM 4Yuciae (Pu3nMdecKue SBIACHUS B MPUPOJIC:
NPUJIMBBI U OTJIWBEI, ABMKEHUE TaHeT COTHEYHOU CUCTEMBI, PEaKTHBHOE
JIBUKCHUE JKMBBIX OPraHU3MOB, BOCIPUSTUE 3BYKOB JKHBOTHBIMHU,
3eMJICTPSICEHUE, CEUCMMYECKHUE BOJIHBI, IIYHAMH, 09XO0, I[BETa TEIl,
ONTHUYECKHE SBIICHUS B TPUPOJAE, OMOJOTUYECKOE ACUCTBUE BHIUMOTO,
yIabTpapuOIETOBOTO M PEHTTEHOBCKOTO HW3JIYUYCHHH, €CTECTBEHHBIN
paTUOAKTUBHBIN (OH, KOCMHUYECKHUE JYy4YMd, PAJUOAKTUBHOE W3ITYUYCHHUE
OPUPOJIHBIX MUHEPAJIOB, JCHCTBUE PAJUOAKTUBHBIX M3IYy4YECHUU Ha
OpraHu3M 4YelIOBEKa), MPU ITOM IMEPEBOIUTH MPAKTUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOWCTBA (MpU3HAKU) (PU3UUECKUX
SIBJICHHUH;

OTIMCHIBATh U3y4YEHHBIC CBOMCTBA TeNl M (PU3UYECKUE SIBICHUS, UCTIOIB3YSI
(¢u3nuecKue BEIWYUHBI (CpedHssi U MTHOBEHHAS CKOpPOCTh Tella MpH
HEPABHOMEPHOM JIBWKEHHMHU, YCKOPEHUE, MEPEMEILCHUE, MyTh, YTJIOBas
CKOPOCTb, CHJIa TPEHUS, CUIa YOPYTOCTH, CUJIA TSKECTH, YCKOPEHHUE
CBOOOHOTO TMAJCHHUS, BEC Teja, HUMIYJbC Tella, HMIYJIbC CHUJIIBI,
MEXaHu4eckass paboTa U MOIIHOCTh, TOTCHIMAIbHAS JHEpPrus Tela,
MOJHATOr0 HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS DYHEPTHUS CHKATOU
NPYKUHBI, KUHETHUYECKAs OHHEpPrusi, IMOJHAsA MEXaHUYECKas OdHEPrusl,
MEePUOJT ¥ 9acTOoTa KoyieOaHu, IJTMHA BOJHBI, TPOMKOCTB 3ByKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMJICHUS CPEAbl), IPU OMMHMCAHUH
NPaBWIHLHO TPaKTOBaTh (U3UYECKUU CMBICT MCIOIB3YEMBIX BEJIUYHH,
0003HAUCHUS U CAUHHUIBI (DU3NYECKUX BEIUYUH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIOIIHNE JTAHHYI0 (DU3MYECKYIO BEIUYUHY C JPYTHMU BEIUYUMHAMH,
CTPOUTH rpaKi U3YUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIUYHH;
XapaKTepU30BaTh CBOMCTBA T, (U3WUECKHE SBJICHUS ¥ TPOIECCHI,
UCTOJIB3YSl 3aKOH COXPAHEHUSI DHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHMS,
OPUHIUN CYNEPIO3ULMU CHUJI, TPUHIIMI OTHOCUTENIBHOCTH [‘anuies,
3akOHbl HBIOTOHA, 3aKOH COXpPAHEHUS UMMYJbCA, 3aKOHBI OTPAKECHUSA U
PEIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOTO U MACCOBOTO YHUCEN



NpHU SIEPHBIX PEAKIUAX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYITHPOBKY
3aKOHA U 3aMMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHUE,

OOBSCHATH (PU3MYECKHE TPOIECCHl M CBOMCTBA TEJlI, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIluii MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 TOTHYECKHUX
IIaroOB C OMOpPOW Ha 2—3 HM3yYEHHBIX CBOWCTBA (PU3WYECKUX SIBIICHUA,
(bU3HYECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THBIC 3aJauu  (OmMparomuecs Ha cuctemy wu3  2-3
YpaBHEHU ), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (HU3HUECKUE
BEJIMYMHBI. HA OCHOBE aHA/M3a YCJIOBHS 3a/a4d 3alHChIBATH KPATKOE
YCIIOBHE, BBISIBIISITh HEJOCTAIONINE MW WU30BITOYHBIC NAaHHBIE, BHIOUPATH
3aKOHBI U (OPMYJIbI, HEOOXOUMBIE TS PENICHUS, MPOBOAUTH PACUETHI U
OIICHUBATh PEATMCTHUYHOCTh TMIOJYYECHHOTO 3HAYCHUS (PU3HYECKOU
BEJTMYHHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOKHO PEIIUTh NPHU TTOMOIIH
(GU3HYECKUX METOJOB, WCIOJb3Ys OMHCAHHE WCCICIOBAaHUS, BBIICIATH
npoBepsieMOe TPEANOJIOKEHNUE, OIEHUBATh MPABWIBHOCTh TOPSIKA
NPOBE/ICHUS  WCCIEIOBAHUSA, JIeJaTh  BBIBOABI, HMHTEPIPETHUPOBATH
pe3ynbTaThl HAOMIOACHUH U OTIBITOB;

NPOBOAUTH OMBITBI 10 HAOMIOAEHUI0 (PU3NYECKUX SBJICHUU WA
bu3nUecKuX CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUs] DHEPTUU, 3aBUCHUMOCTh TNepuoaa KoieOaHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/IBI MAJBIX KOJEOaHMi, TPSIMOJIMHEHHOE PacpOCTPaHEHUE CBETA,
pasnokeHue Oenoro CBeTa B CMEKTpP, W3YUYEHUE CBOWCTB M300paKCHUS B
TUIOCKOM 3€pKajie M CBOWCTB W300paKeHHs TpeAMeTa B coOuparomen
JUH3e, HAOTIOJEHUE CIUIONIHBIX W JIMHEHYAThIX CHEKTPOB H3IIyYCHHS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY ©3 UW30BITOYHOTO Habopa
o0OpynOBaHMs, OMHUCHIBATH XOJ OMbITAa W €ro  Pe3yJbTaThl,
(GbopMyIHpPOBATH BHIBOIBI;

MPOBOJUTH MPU HEOOXOTUMOCTH CEPHUI0 MPSIMBIX HU3MEPEHUN, ONpeaensis
cCpenHee 3HAYCHHE U3MepsIeMOld BeMuuuHbl ((DOKYCHOE pPaCCTOSHHE
cobuparomieit JMH3BI), OOOCHOBBIBATH BBIOOpP cmocoba HM3MEPEHUs
(M3MEpUTENBHOTO MpUbdopa);

NPOBOAUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
MCIOJIb30BAaHUEM TPSIMBIX W3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHHU
NpU PaBHOYCKOPEHHOM JBIDKEHWM 0€3 Ha4dalbHOW CKOPOCTH, IEpPUOja
KOJIe0aHU MAaTEMaTUYECKOTO0 MAasTHUKA OT JIJTMHBI HUTH, 3aBUCHMOCTU
yrja OTPaKEHHUS CBETa OT yria MaJeHUs U yria MPEeJIOMJICHHUS OT yIJa



najieHus): IUIAHUPOBATh HWCCIEIOBAHHE, CAMOCTOATEILHO COOMpATH
YCTaHOBKY, (HKCHpPOBaTh pe3yJbTaThl MOJIYYECHHOM 3aBUCHUMOCTH
bu3nYecKuX BEIMYMH B BHUAE TaOmUIl ¥ TpaduKoB, NenaTh BHIBOABI 11O
pe3ynbTaTaMm MCCIIEeIOBAHNUS;

NPOBOAUTh KOCBEHHBIE W3MEpPEeHUS (PU3MYECKUX BEIUYUH (CpeaHsis
CKOPOCTh H YCKOpPEHHE Tella TpPH PABHOYCKOPEHHOM JIBIDKCHHH,
YCKOpEHHE CBOOOJIHOTO TMaJeHUs], JXKECTKOCTh TPYKUHBI, KOdhdHUImeHT
TPEHUS] CKOJBKCHHUS, MEXaHudeckas padoTa M MOIIHOCTh, YAaCTOTa H
nepuos KoyJieOaHWM MATeMaTUYeCKOTO U MPYKUHHOTO MAsTHUKOB,
ONTHYECKAasl CWJIa COOMpAONICH JIMH3BL, PAJAUMOAKTHBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUs, CIEOys MPEITIOKECHHOU WHCTPYKIIMH, BBIYUCISATH
3HAYEHUE BEIMYUHBI M AHATM3UPOBATH MOJYYCHHBIE PE3YIbTATHI C YIETOM
3aJJaHHOM MOTPENIHOCTH U3MEPEHUI;

COOMI0IaTh MpaBUiIa TEXHUKN O€30MaCHOCTH NpH paboTe ¢ 1abopaTOpPHBIM
00OpyIOBaHUEM;

pa3nu4aTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (U3HUYECKUX MOJIEIICH:
MaTepHuaibHass TOYKa, a0CONIOTHO TBEPAOE TEJIO, TOYEUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOJENb aroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TNPHUHIUIBI  JEHCTBUS HW3YYEHHBIX TMPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOM HA WX OMUCAaHUSA (B TOM YHCIE:
CIUIOMETP, JAaTYMKU TIOJNOKCHHs, PACCTOSHUS U YCKODEHHUsS, paKeTa,
9XOJOT, OYKH, TMEpPUCKOM, ¢OToanmapar, ONTUYECKHE CBETOBO/IBI,
CIEKTPOCKOM, J03UMETpP, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOWMCTBaX (u3MyYeCcKux SBIEHUH W HeoOXoaumble (u3nYecKue
3aKOHOMEPHOCTH;

MCIOJIb30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH WU3YYCHHBIX TEXHHUUYECKHX
YCTPOWCTB, M3MEPHUTEIBHBIX MPHOOPOB U TEXHOJOTHYECKHUX IPOIECCOB
NpU pElIeHHH Y4eOHO-TIPAKTHYECKUX 3a/1ad, ONTUYECKUE CXEMbI IS
MOCTPOCHUS N300paKEHUN B IIIOCKOM 3€PKaJie M COOMPATOIIEH JIMH3E;
NPUBOJUTHL  TPUMEPHl  (HAXOAUTh  WHGOOPMAIMIO O  MPUMEpax)
MPAKTUYECKOTO HCIONb30BaHUs (PU3MYECKUX 3HAHWUU B TOBCEIHEBHOU
JKU3HU 151 oOecrieueHus: 0€30MacHOCTH MpU OOpaIleHuu ¢ IpudopaMu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHECHHS 370POBbS M COOJIOICHUS
HOPM JKOJIOTUYECKOTO TIOBEICHHS B OKPYXKAIOIIEH cpeie;

OCYIIECTBIATh TMOUCK wuHPpOpManuu (GU3HYECKOTO COJACPKAHHUS B
WuTepHeTe, caMOCTOSTENNbHO (HOPMYITUPYS MOUCKOBBIN 3aMpOC, HAXOIUTh



INyTH OMpEe/IeNICHUs] JOCTOBEPHOCTU MOMYYEHHOUN MH(OpMALIMK HA OCHOBE
MMEIOLIUXCS 3HAHUW U IOTIOJIHUTENBHBIX UCTOYHUKOB;

UCIOJIH30BATh MPU BBHIMOJHEHUH Y4EOHBIX 3aJaHUN HAYUYHO-MOMYJISIPHYIO
auTepaTypy  (GU3MYECKOTO  COACpPKAHUS, COPABOYHBIE MaTEpHUAIbI,
pecypcenl cetn HTEpHET, B1aaeTh NpUéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus UHGOPMAIIUU U3 OJTHOW 3HAKOBOU CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uHoOpMallMK U3 HECKOJIBKUX MCTOYHHUKOB (PU3HYECKOTO COJIepIKAHMUS,
nyOJIMYHO MPENCTABIATH PE3YJIbTAThl MPOSKTHOM MU UCCIIEI0OBATEIbCKOM
NEATENBbHOCTH, TIPU OSTOM TIPaAaMOTHO  HCIOJIb30BATh  M3YUYCHHBIN
NOHSATUMHBIA anmapar u3y4dyaemoro pasznaena (PU3uKu U COMPOBOKIATH
BBICTYIUICHUE Mpe3eHTalueil ¢ yd4€ToM OCOOEHHOCTEH ayJUuTOpPUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosunuyecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3jieJioB H TeM (undposbie)
_ KonrpoJubnsbie | [Ipakruyeckue ,
n/n nporpamMmmbl Bceero oOpazoBaTelibHbIE
padoTbI padoThI
pecypchl

Pa3znen 1. ®u3uka v eé poJib B NO3HAHUHM OKPYKAIOLIEr0 MHPa

1.1 dusuka - HayKa 0 IpupoIe 2 Bubmiorexa LIOK

' | Y pHpO https:/m.edsoo.ru/7£416194
Bubnuorexa HOK

1.2 dusnueckne BeITHYHHDI 2 1 1 mf rexa I
https://m.edsoo.ru/7f416194

1.3 EcrecTBeHHOHAYYHBIN METOI [TO3HAHUS 2 | Bubmiorexa LIOK

' Y ATO https://m.edsoo.ru/7f416194

Hroro no pazgeny 6

Pa3nen 2. [lepBonayaJibHble CBe/IeHHsI 0 CTPOEHHUH BellleCTBA

2.1 CrpoeHne BellecTBa 1 Eubmorexa ITOK
' P https://m.edsoo.ru/7f416194
77 JIBr:KeHHE M B3aUMOJIEHCTBHE YACTHI] ) ) bubaunoreka LIOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Bubnuoreka I1OK
2.3 Arpera € COCTO elecTBa 2 .
IPCTATHBIC COCTOAMMUA BEICCTS https:/m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBH:keHHe H B3aUMOJeliCTBHE TeJl
Bubnuorexa HOK
3.1 Mexanuueckoe IBUKEHUE 3 1 mf reka I
https://m.edsoo.ru/7f416194




Bubnuoreka I1OK
3:2 Mnepuus, macea, mIoTHOCTE 4 1 https:/m.edsoo.ru/7£416194
Bubnuoreka I1OK
33 Cuna. Buner cun 14 2 1 mf reka I
https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBjienue TBEPALIX TeJl, 3KHIKOCTEl U ra3os
41 Hasnenue. [lepenava naBneHust TBEpALIMU 3 bubnuorexa [JOK
' TEJIaMH, JKUIKOCTIMH U ra3zamMu https://m.edsoo.ru/7f416194
Bubnuoreka I1OK
4.2 aBJICHHE ocC 5 .
Jlasenme xuaKoCTH https:/m.edsoo.ru/7f416194
Bubnuoreka I1OK
4.3 Atmocheproe rassenne 6 https:/m.edsoo.ru/7f416194
44 JlelicTBUE KUKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 5. Pabora 1 MOIIHOCTL. DHEpPrus
Bubnuoreka I1OK
5.1 Pabora u MoOIIHOCTE 3 | 1 mf reka I
https://m.edsoo.ru/7f416194
Bubnuoreka I1OK
32 [pocTsie MeXaHH3MbI > 1 https:/m.edsoo.ru/7f416194
Bubnuoreka I1OK
5.3 Mexanuueckas YHeprus 4 1 1 mf rexa I
https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIIACC

KosunuyecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM (undgposbie)
Ne n/m i Konrpoabubie | Ilpakruyeckue ) -~
nporpaMmal Beero oOpazoBaTelibHbIE
padoThI padoThl
pecypchl
Paszaen 1. TenioBble aBJIeHUA
. bubanoreka LHIOK
1.1 CTpoeHue U CBOMCTBA BEIIIECTBA 7 " HP,I. rexa [ )
https://m.edsoo.ru/7f4181ce
Bubnunoreka IHOK
1.2 Tennosrie nponecce: 21 l > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3znen 2. JiieKTpuYeCcKHe U MATHUTHBIE SIBJIEHHS
1 DIEKTPUYECKUE 3apsi/ibl. 3apsyKeHHBIE TEa 7 1 bubnuorexa [IOK
' M UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubanoreka LHIOK
2.2 [TocTosAHHBINM 2JIEKTPUYECKHIT TOK 20 2 7 " HP,I_ rexa [ )
https://m.edsoo.ru/7f4181ce
Bubnunoreka IHOK
2.3 Ma e e 6 1 1.5 . .
FHITHBIC ABJCHITA https://m.edsoo.ru/7f4181ce
Bubnunoreka IHOK
2.4 DIIeKTpOMAarHUTHAS HHAYKLIHS 4 . .
P AV https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5




9 KJIACC

KosunuyecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM (undgposbie)
Ne n/m i Konrpoabubie | Ilpakruyeckue ) -~
nporpaMmal Beero oOpazoBaTelibHbIE
padoThI padoThl
pecypchl
Pazgen 1. Mexanuyeckue ABJIEHUA
11 Mexanndeckoe JBHIKEHHE U CIIOCOOBI €ro 10 1 bubanoreka LHIOK
' OITUCAHHSA https://m.edsoo.ru/7f41ada6
Bubnunoreka IHOK
1.2 BzaumopaeiictBue ten 20 1 3 . .
A https://m.edsoo.ru/7f41a4a6
bubanoreka LHIOK
1.3 3aKOHBI COXPAHECHUS 10 3 ,. 1 ,.
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. MexanH4yecKHe K0JIe0aHUA H BOJIHLI
bubanoreka LHIOK
2.1 Mexannueckue KonedaHus 7 3 ,. 1 ,.
https://m.edsoo.ru/7f41a4a6
Bubnunoreka IHOK
2.2 MexaHnuecKue BOJIHBI. 3BYK 8 1 3 . .
Y https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pnen 3. Di1leKTpOMarHuTHOE 10JI€ H YJIEKTPOMATHUTHbIE BOJIHbI
31 DIEKTPOMArHUTHOE TOJIE U 6 ) bubnuorexa [IOK
' AJIEKTPOMATHUTHBIE BOJIHbI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pasznen 4. CBeToBBI€ SIBJICHHA
4.1 3aKOHbI PacIpOCTPAHECHUS CBETA 6 2 bubnuorexa [JOK




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

Bubnunoreka IHOK
4.2 JIuH3bl ¥ onTUYecKUe NPUOOPHI 6 3 hitps://m.edsoo.ru/74 Ladas
Bubnunoreka IHOK
4.3 Paznoxxenue Genoro ceera B CHEKTP 3 2 hitps://m.edsoo.ru/74 Ladas
Hroro no pazgeny 15
Pasznen 5. KBanroBeie fBJIeHHA
Bubnunoreka IHOK
5.1 Hcnyckanue u norjomnieHue CBeTa arToMOM 4 1 hitps://m.edsoo.ru/74 Ladas
Bubnunoreka IHOK
52 C ¢ 6 1
TPOCHHE ATOMHOTO A71pa https://m.edsoo.ru/7f41a4a6
Bubnunoreka IHOK
>3 FlnepHeIe peakumH 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nen 6. [loBTopuTe/ibHO-0000AK0IMIE MOAYJIb
6.1 [ToBTOpenue u 0000LIEHHE COJIEPIKAHUS 9 ) bubnuorexa [IOK
' Kypca busuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE INVTIAHUPOBAHHUE

7 KJIACC
KosmnuyecTBo yacoB DJ1eKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka KouTpoabHbl [pakTnyeckne | H3Y4Y€HH , .
n/n Bceero oOpazoBaTte/ibHbIE
e padoTbl padoThI s
pecypcesbl
1 Yro uzyuaer pusuka. 1
2 HexoTopslie (pusnueckue TepMHHBI 1
3 ®dusuyeckue BeaIuduHbl. M3mepenue 1
(hU3NUEeCKUX BEITHYHH.
4 JI/p Nel «Onpenenenue 1eHbl 1 1
JIeJIeHUs] U3MEPUTEIBLHOTO Iprbopay.
5 Hayunble MeTo b1 M3y4YeHUs 1 bubnuoreka [HOK
[IPUPOJIbI https://m.edsoo.ru/ff09f72a
6 ®u3uka u TeXHUKA. 1 1
7 Crtpoenue BemecTBa. MosieKyibl. 1 bubnuoreka [HOK
bpoyHoBcKOE ABUKEHME https://m.edsoo.ru/ff09fe0a
2 JI/p Ne2 «Omnpenenenue pa3mepos 1 1 bubnuoreka [HOK
MAaJbIX TEID). https://m.edsoo.ru/ff0a013e
9 Juddysus B razax, KUIKOCTIX U 1
TBEP/BIX TEIaxX.
10 B3aumoeiicTBue MOJIEKYII. |
Bbubnuoreka IIOK
11 ArperaTtHble COCTOSIHUS BEIIECTBA. 1 ) .
https://m.edsoo.ru/ff0a0378
Bbubnuoreka IIOK
12 Mexanuueckoe €HHeE. |
NAHIHACCROT ABIDICHH https://m.edsoo.ru/ff0a05¢c6




Bbubnuoreka IIOK

13 Cxopoctb. EquHuIbI CKOpOCTH. . .
p A & p https://m.edsoo.ru/ff0a079c¢
14 Pacuer nyTu 1 BpeMeHH ABHIKEHUS Eumorexa ITOK
Y P https://m.edsoo.ru/ff0a0ae4
Bbubnuoreka IIOK
15 Uueprns. .
ptt https://m.edsoo.ru/ff0a0c10
Bbubnuoreka IIOK
16 BzaumopeiictBue Ten . .
A https://m.edsoo.ru/ff0a0fee
Macca tena. Equauier Macesl.
W3mepeHue macchl Teja Ha Becax.
17
JI/p Ne3 «M3mepenue macchbl Tena Ha
PBIYAKHBIX BECaX».
[TnoTHOCTH BemecTBa. JI/p Ned
18 «3mepenue oowbema tena». JI/p Nes bubnuoreka [HOK
«OrnpeneneHue MmioTHOCTH TBEPIOTO https://m.edsoo.ru/ff0al23c
TeJa.
19 Pacuért Mmaccel 1 00BE€Ma TE1A O €70
ILIOTHOCTH.
20 K/p Ne 1 «Mexanuueckoe ABUKECHHUE.
Macca. ITnoTHOCTB BelecTBa.
21 Cuia
Bbubnuoreka [IOK
22 SBnenune tarorenus. Cuiia TAKECTH. ) i .
https://m.edsoo.ru/ff0al 778
Bbubnuoreka IIOK
23 Cuna yopyrocty. 3akod ['yka. . .
ynpy y https://m.edsoo.ru/ff0al502
Bec tena. Enqunuie! cunel. CBs3b
. . Bbubnuoreka IIOK
24 MEIK/1y CUJIOH TSIKECTU U MACCOM

TEa.

https://m.edsoo.ru/ff0al 8cc




Bbubnuoreka IIOK

25 Cuia ec a aHerax. .
HIa TAAKCCTH Ha JApYTUX IUIaHeTax https://m.edsoo.ru/ff0al 778
Junamometp. JI/p Ne 6
26 «['pagyupoBanue npy>KUHbLI U Bubmiorexa LOK
pazyup Py https://m.edsoo.ru/ff0ala70
U3MEPEHUE CHJI IMHAMOMETPOMY.
27 PaBHoaelcTBYIOIIAS CUIT
Bbubnuoreka IIOK
28 Pemenne 3amau .
A https://m.edsoo.ru/ff0alb9c
Bbubnuoreka IIOK
29 Cuna tpenus. TpeHue noxos. .
HIa TPCHIA. | pEHHC TOKOs https://m.edsoo.ru/ff0alcc8
30 Tpenue B npupoe U TEXHUKE.
JI/p Ne 7 «M3mepenue cuibl TpeHUs
31 CKOJIBKEHHUS U CUJIBI TPEHUS KaUuEHUS Bubmioreka LOK
p https://m.edsoo.ru/ff0alde0
C MIOMOUIBLIO JIMHAMOMETPA».
32 Peulenne 3amau.
Bbubnuoreka IIOK
33 K/p Ne 2 «BzaumopeicTsue tem». .
p « AMOJICHCTRHG TCID) https://m.edsoo.ru/ff0a20a6
aBlicHHue. EIUHUIBI
A Bbubnuoreka IIOK
34 napieHus.CrnocoObl yMEHbIICHUS U ) .
https://m.edsoo.ru/ff0a2376
YBEJIUYEHUS TaBJICHUS.
Bbubnuoreka IIOK
35 aBJIEHHE rasa .
Hapnenne r https://m.edsoo.ru/ff0a25b0
36 [Tepenaua qaBieHUS KUTKOCTSIMU U Bbubnuoreka IIOK
razamu. 3axkoH [lackans. https://m.edsoo.ru/ff0a2718
37 I'uapocTaTnyeckoe JaBiacHue bu6morera TIOK
H TATHYECK BJIEHHE. .
P A https://m.edsoo.ru/ff0a2826
18 PacueT paBneHus :KHUAKOCTH HA JHO bubaunoreka LHOK

H CTCHKH COCyaa

https://m.edsoo.ru/ff0a2970




Bbubnuoreka IIOK

39 Pemerme 3axad. https://m.edsoo.ru/ff0a3136
40 Coolmaromecs cocyabl.
A1 Bec Boznyxa. AtmochepHoe bubnuoreka [HOK
JAaBJICHHE. https://m.edsoo.ru/ff0a2b5a
42 N3mepenue armochepHoro BH6ﬂg0TeKa LIOK
nasyienust. Onbit Toppuyein. https://m.edsoo.ru/ff0a2b5a
43 bapomerp-anepousi. AtmochepHoe BH6ﬂg0TeKa LIOK
JIaBIIEHUE HA PA3IMYHBIX BBICOTAX. https://m.edsoo.ru/ff0a2da8
bubnuoreka [HOK
4 Maromerpu httns:f-"'fm.edsoEruffﬂ]aZfM
45 [TopuiHeBo# KUIKOCTHBII HACOC. bubnuoreka [HOK
[M'uapaBiarveckuil mpecc. https://m.edsoo.ru/ff0a2fc4
46 JleticTBHE JKUIKOCTH U ra3a Ha
NOrpyKEHHOE B HUX TEJO.
bubnuoreka [HOK
47 3aKon Apxumesa. httns:f-"}’m.edso(I)_.Iruffﬂ]aBZ?t’J
JlabopaTtopnas pabora Ne§
43 «Ornpenenenue BbITAIKUBAIOIICH Bbubnuoreka IIOK
CUJIBI, ICHCTBYIOIIEH HA TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIKOCTh
49 Hraparite Tei. ﬁtT:sH?;T:(;{%iEg;{fﬂJIJS 14
bubnuoreka [HOK
30 Pewenne sanas. httns:f-"}’m.edso(I)_.Iruffﬂ]aB‘a‘)f)
51 JI/p Ne 9 «Brisicuenue ycinoBuii
IUIABAHUS TENA B )KUJIKOCTUY.
52 [InaBanue cynoB. Bo3ayxoraBaHue. bubnuoreka [HOK




https://m.edsoo.ru/ff0a3654

53 Pemenue 3amau bu6morexa TIOK
A https://m.edsoo.ru/ff0a3f82
54 K/p Ne 3 «/laBnenue. 3akoH bubaunoreka LHOK
Apxumenar». https://m.edsoo.ru/ff0a3{82
55 Mexanuueckas padbora. Equnuiibi
paboThI
56 Momuocts. Equauiiel MOMHOCTH.
57 [TpocTeie MexaHu3Mbl. Phryar.
PaBHOBecHe cuil Ha pblyare.
bubnuoreka [HOK
58 MOMEHT CUIIBL. 1 Hfl rexa 11 X X
https://m.edsoo.ru/ff0adffe
Prruaru B Texuuke, ObITY M IPUPO/IE.
1Y M HPHPOA Bbubnuoreka IIOK
59 JI/p Ne 10 «Boisichenue ycrnoBus ,. .
https://m.edsoo.ru/ff0a478e
pPaBHOBECHS pbIYaray.
60 bnoku. «3o0n0T0e npaBuio» bubnuoreka [HOK
MEXaHHUKH. https://m.edsoo.ru/ff0a48a6
61 Peurenne 3amau
62 [{entp TsoxkecTn Tena. YcinoBus bubnuoreka [HOK
paBHOBECHS TEI. https://m.edsoo.ru/ff0a4c48
KITJI mexanuszmos. JI/p Ne 11
63 «Omnpenenenue KITJ/I npu nogpeme bubmmorexa TIOK
pex . b A https://m.edsoo.ru/ff0a4252
TeNa IO HAKJIOHHOH IIIOCKOCTHY.
64 Oueprus. [lorenuuanbHas u bubnuoreka [HOK
KUHETHYECKAS. https://m.edsoo.ru/ff0a4360
65 Peurenne 3amau
66 K/p Ne 4 «PaboTta. MomHocTb,




YHEPIUs».

67 Wrtorosast kKoHTpoJbHas padoTa. 1 BH6HFOTeKa HOK,
https://m.edsoo.ru/ff0adee6d
68 Wtorosoe noBropeHue 1
OBUIEE KOJIMYECTBO YACOB I10 68 1

[TPOI'PAMME




8 KUIIACC

KosnuyecTBo yacoB DJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Kourtpoiabubie | Ilpakruyeckue | H3Y4YeHH o
n/n Bcero oOpa3oBartelibHbIE
padoThI padoThI A
pecypcesbl
OCHOBHBIE MOJIOKEHUS _
| MOJIEKYJIIPHOKMHETUYECKON TEOPUH 1 bu6morexa TIOK
yip P https://m.edsoo.ru/ff0a5256
CTPOEHHUS BellleCcTBa
2 Macca 1 pazMep aTOMOB M MOJIEKYJI 1
3 Mopenu TBEpIOTO, KUIKOTO U ) bubanoreka LIOK
ra3zo00pa3HOro COCTOSSHUIN BElIECTBA https://m.edsoo.ru/ff0a540e
4 Kpucramnmuueckue u amopdusie Tena 1 bu6morexa TIOK
P P https://m.edsoo.ru/ff0a5800
5 CmauyuBaHUE U KaNWUISIPHBIC SIBJICHUS. 1
6 TennoBoe pacuMpeHue U cKkaTHe 1 bu6morexa TIOK
b P https://m.edsoo.ru/ff0a5a26
, [TpoBepounast paboTa 1o teme 1 bubmuorexa [OK
"OcHoBHbIe nonoxkenuss MKT" https://m.edsoo.ru/ff0a5530
8 TennoBoe nBukenue. Temmneparypa. 1
9 Buytpennsis sueprus. CriocoObl 1 bubmuorexa [OK
U3MEHEHUS] BHYTPEHHEH YHEPTUH https://m.edsoo.ru/ff0a5c60
10 Buasl Trerionepenayu. ) bubmuorexa [OK
TenaonpoBoAHOCTD https://m.edsoo.ru/ff0a6412
bubnmoreka [HOK
11 Kousekius. U3nyuenue 1 ,. 1
https://m.edsoo.ru/ff0a65c0
12 KonnuectBo Tennotel. Enunuiib ) bubanoreka LIOK

KOJIHYECTBA TCILIOTHI.

https://m.edsoo.ru/ff0a6976




JlabopaTtopnas padora Ne 1 «M3yuenue

Bubtnuoreka IIOK

13 .

YCTPOMCTBA KAJIOPUMETPAY. https://m.edsoo.ru/ff0a7088

14 JlabopaTtopnas padora Ne 2 «M3yuenue bubmuorexa [OK
Ipolecca TeroooMeHay. https://m.edsoo.ru/ff0a6a98

15 VYV nenbHas TEIIOEMKOCTD.

Pacuer konuvecTBa TEIIOTHI, _
16 Heo0X0QUMOro I HarpeBaHusl Tela Bu6muoreia OK
P https://m.edsoo.ru/ff0a6bb0
UJIA BBIJEISAEMOT0 UM IIPU OXJIAJKICHUH.
JlabopaTtopnas padora Ne 3 «M3mepenue _

17 NEJILHOH TEINIOEMKOCTH TBEPAOTO Bu6muoreia OK
Y b https://m.edsoo.ru/ff0a7b5a
TEnay.

18 DHeprus TOIMuBa. Y AebHas TemioTa bubmuorexa [OK
CropaHus. https://m.edsoo.ru/ff0a71d2
3aKOH COXPaHEHUS ¥ NMpEeBpalECHUs _

Bubtnuoreka IIOK
19 YHEPIUU B MEXAHUYECKHUX U TETUIOBBIX ,. R
https://m.edsoo.ru/ff0a72fe
npoleccax.

20 Kourponabnas padora Ne 1 «TernoBsie bubmuorexa [OK
SIBJICHUS https://m.edsoo.ru/ff0a740c

21 [InaBnenue u orBepacBaHue. Y aeabHas bubmuorexa [OK
TEIUIOTA ILJIABJICHUS. https://m.edsoo.ru/ff0a786¢

By leIaneHme i KOHIeHCA Bubtnuoreka IIOK

CIApeHUuEe U KOHJICHCAIHS. .
P A " https://m.edsoo.ru/ff0a7628
BrnaxkHocts Bo3ziyxa. CriocoObl
OTpe/IeJieHUs BJIAKHOCTH BO3/yXa.

23
JlabopaTtopnas padorta Ne 4 «M3mepenue
BJIAYKHOCTH BO3AYXa».

4 Kunenue. VaenoHas tensora

napooOpa3oBaHUs U KOH/ICHCALIU Y.




Bubtnuoreka IIOK

25 Pewenue 3ana4 https://m.edsoo.ru/ff0a7c7¢
Paborta ra3za u napa npu pacuiMpeHmu.

26 JlBurarenns BHyTPEHHETO CrOpaHusl.

7 [Taposas Typ6una. KI1/] TeruioBoro bubmuorexa [OK
JBUraTess. https://m.edsoo.ru/ff0a83{2
KonrtponabHas padota 1o teme bubmuorexa [OK

28 "ArperaTHble COCTOSIHUA BeniecTna" https://m.edsoo.ru/ff0a86ae

29 Dnextpusanus ten. JIBa ponaa 3apsioB

30 Dnekrpockon. 3akon Kynona.

DIEKTPUYECKOE MOJIe.
JlenuMocTh 3IIEKTPUYECKOro 3aps/a. bubanoreka LIOK
31 DNEeKTPOH. https://m.edsoo.ru/ff0a87e4
Bubtnuoreka IIOK

32 Crpoenne aoma. https://m.edsoo.ru/ff0a8a0a
OO0BACHEHHUE INEKTPUUECKUX SBJICHHI.

33 3aKOH COXPaHEHHUS MIEKTPUIYECKOTO
3apsijna

34 [TpoBOAHUKY, TTOJIYTIPOBOJHUKH U bubmuorexa [OK
HEMPOBOAHUKH DIIEKTPUYECTBA. https://m.edsoo.ru/ff0a8ef6
CTaTuCTHYECKOE DIEKTPUYECTBO, €0 bubanoreka LIOK

33 Y4ET ¥ UCIO0JIb30BAHUE B OBITY https://m.edsoo.ru/ff0a90cc
Dnexktpuyeckuit Tok. Mctounukm bubmuorexa [OK

36 AJIEKTPUYECKOTO TOKA. https://m.edsoo.ru/ff0a95a4

37 DneKTpudecKas 1EeMb U €€ COCTABHbIE bubmuorexa [OK
YaCcTH. https://m.edsoo.ru/ff0a96b2

38 DNEeKTPUYECKUIM TOK B MeTalIax.




JIelCTBUS DJIEKTPUYECKOTO TOKA.
Hanpapiienue 31neKTpuuecKoro Toka.

Bubtnuoreka IIOK

39 Cuna Toka. EqUHUIBI CUIIBI TOKA. .
https://m.edsoo.ru/ff0a9838
Amnepmertp. M3mepeHue cuiibl TOKa.

40 JlaGopaTtopnas padora Ne 5 «Cbopka
IIEKTPUHECKOM LENU U UBMEPEHHE CUJTBI
TOKa B €€ pa3/IMUHbIX YUaCTKAX».

41 DnekTpudeckoe HanpsbkeHue. Equuuiibi bubmuorexa [OK
HANpPsKEHUS. https://m.edsoo.ru/ff0a8bd6
BonsrMmeTp. M3MepeHue HarpssKeHHsI.

4 3apuc OE P KA O b Bubtnuoreka IIOK

BUCHUMOCTb CHJIbI TOKA OT .
https://m.edsoo.ru/ff0a9%¢14
HaTPSKCHUS.
JlabopaTtopnas padora Ne 6 «M3mepenue _
Bubtnuoreka IIOK

43 HATpPSOKEHUS HA pa3/IMYHbIX Y4aCTKaX ,.

. https://m.edsoo.ru/ff0aa738
IIEKTPUUECKOMN LIETTH».
DNEeKTPUYECKOE COMPOTUBIICHUE _
44 0BO on. E Bubtnuoreka IIOK
[IPOBOJAHUKOB. EAUHUIIBL ,.
poBoa a https://m.edsoo.ru/ff0aa738
COIIPOTHUBJIEHHUS.
Bubtnuoreka IIOK

45 3axon Oma jJ1s yyacTKa LEeIH. .

y H https://m.edsoo.ru/ff0aad44a

46 Pacuet conpoTuBiIeHUS TPOBOIHUKA. bubmuorexa [OK
VY nenabHOE CONPOTUBIICHUE. https://m.edsoo.ru/ff0aa04e

47 [Ipumeps! Ha pacueT cONpOTUBIICHUS
[IPOBOJHUKA, CHJIbI TOKA M HAIIPSAKEHHUS.

48 Peocrarsl. Jlaboparopuas padora Ne 7 bubnmoreka [HOK

«M3mepenue conpoTuBIeHUs
npoBoJIHUKA. M3ydeHue npuHuuna

https://m.edsoo.ru/ff0aaas8




JICUCTBHUS peocTaray.

[TocnenoBarebHOE COEAUHEHUE

Bubtnuoreka IIOK

49 .
MPOBOTHUKOB. https://m.edsoo.ru/ff0aadle
[TapannenbHOE coeMHEHUE
50 npoBoaHuKOB. JlabopaTopHas padora Ne bubmuorexa [OK
8 «M3y4yeHue napamieabLHOro https://m.edsoo.ru/ff0aaf8a
COEUHEHHUS TTPOBOHUKOBY.
Bubtnuoreka IIOK
51 Pemienue 3aaay. .
https://m.edsoo.ru/ff0ab124
K/p Ne 3 «D3nexkTpudeckuil TOK. _
52 Hanpskenue. ConpoTHUBICHHE bubmiorexa HOK
P ’ P ' https://m.edsoo.ru/ff0ab3e0
CoenuHeHue MpOBOTHUKOBY»
53 PaboTa ¥ MOIIHOCTB JIEKTPUUECKOTO bubmuorexa [OK
TOKA. https://m.edsoo.ru/ff0ab660
JlabopaTtopnas padora Ne 9 «M3mepenue
54 MOIIHOCTH U pabOThl TOKA B
IIEKTPUHECKOM J1amMIiey.
HarpeBanue rnmpoBOJHUKOB _
55 2JIEKTPUYECKUM TOKOM. 3aKoH JIxKoyis bubmorexa TIOK
P ’ Y https://m.edsoo.ru/ff0ac3d0
—Jlenua.
Jlamna HakasiMBaHusi. DIEKTPUUECKUE _
56 HarpeBaTtebHbie Ipubopel. KopoTkoe bubmiorexa HOK
P P per. BOp https://m.edsoo.ru/ff0acOba
3aMbIKaHKE, PEIOXPAHUTEIIH.
[TpoBepounas padora o reme «Padora _
57 U MOILIHOCTL TOKa. 3akoH JI:Koyis bubmorexa TIOK
B ) Y https://m.edsoo.ru/ff0abd2¢
Jlenua. Konnencaropy.
bubanoreka LIOK
58 [TocTogHHBIE MATHUTHI. a

https://m.edsoo.ru/ff0abea8




MaruuTtHoe nosne. MaruutHoe noie

Bubtnuoreka IIOK

59 1 .
psAMOTro TOKa. MarHUTHbIC TMHUM. https://m.edsoo.ru/ff0acdc6d
Bubtnuoreka IIOK
60 Dnekrpoma : 1
FICKTPOMATHHT https://m.edsoo.ru/ff0ac1d2
61 JleicTBHE MArHUTHOTO 110714 Ha ) bubanoreka LIOK
MPOBOJITHUK C TOKOM. https://m.edsoo.ru/ff0ac74a
62 WHayKius MarHuTHOTO TOJIS. 1 Bubtnuoreka IIOK
DNEeKTPUYECKUM JBUTATETb. https://m.edsoo.ru/ff0ac86¢
63 SIBreHHE AIEKTPOMArHUTHON UHTYKITUU |
JlabopaTtopnas padora Ne 10 «M3yuenue
64 SIBJIEHUSI DJIGKTPOMArHuTHOM 1 1
UHIYKIUI).
65 HarmnpaBnenue mHAYKIIMOHHOTO TOKA. 1
[TpaBusno Jlenua
66 CnocoObl MOTYyUEHHS AIEKTPUUIECKOM ) bubmuorexa [OK
IHEPIUH https://m.edsoo.ru/ff0acb14
Kourponbhas padbora Ne 4 «MaruutHbie _
Bubtnuoreka IIOK
67 SIBJIEHUSI. DJIEKTPOMAarHUTHAs 1 ,.
https://m.edsoo.ru/ff0accSe
UHIYKIUSD.
68 Wtorosoe noBropeHue 1
OBUIEE KOJIMYECTBO YACOB I10 68 10

[TPOI'PAMME




9 KJIACC

KounyecTBo 4acos

JJIeKTPOHHbIE

Ne Jlara uucgposbie
Tema ypoka Konrpoububie | TIpakTHyecku , o
n/n Bcero H3yuYyeHusi | oOpa3oBaTe/ibHbIE
padoThl e paboThbl
pecypcsl
1 Marepuanbhnas Touka. Cucrema 1
oTcyera
Bubnuoreka IIOK
2 [Mepemerienne 1 . i
P https://m.edsoo.ru/ff0ad474

3 OnpeneneHre KOOPANHATHI 1 bubnuoreka [JOK
JIBHKYIIETOCS TEJa. https://m.edsoo.ru/ff0ad19a

4 CKOpOCTb NPSAMOJUHEITHOTO I
PaBHOMEPHOTO JIBUIKECHHUSL.

5 [Tepemenienue npu nNpsMoOJIUHEHHOM 1 bubnuoreka [JOK
PaBHOMEPHOM JABHUKCHUH. https://m.edsoo.ru/ff0ad8d4

6 [IpsimonuHeitHOE PaBHOYCKOPEHHOE 1
JIBIKEHUE. Y CKOpPEHHE.

CKOpOCTb NPSAMOJUHEITHOTO

7 ABHOYCKOPEHHOI'O ABUKEHUS 1 Bubmiorexa LOK
P ycxop ) https://m.edsoo.ru/ff0adb18
I'paduk ckopoctu.

2 [Tepemenienue npu nNpsMoOJIUHEHHOM 1
PaBHOYCKOPEHHOM JIBUIKEHUHU.

9 [Tepemenienue tena npu | | bubnuoreka [{OK
NPSIMOJIMHEITHOM PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0ael76
JIBI>KEHUHU 0€3 Ha4alIbHO#M CKOPOCTH.

JlaGoparopnas padora Ne 1
«MccnenoBanue paBHOYCKOPEHHOTO




JBIOKEHUS 0€3 HaYaJIlbHOH CKOPOCTHY.

PaBHOMepHOE nBHKEHUE 10

10
OKPYKHOCTH
Kontponsnas padora Ne 1
1 Me z . ze erie Bubnuoreka IIOK
«MexaHuueck BHJKEHUE U .
a https://m.edsoo.ru/ff0ae612
Ccr1iocoOBI €ro OIMUCAHU)
12 HuepumanbHbie CUCTEMBI OTCUETA. bubnuoreka [JOK
[TepBsiit 3akoH HetoTOHA. https://m.edsoo.ru/ff0ae72a
Ny Bubnuorexka HOK
13 Bropoii 3akon HeroToHa. 1 mf rexa 11 i
https://m.edsoo.ru/ff0ae982
Bubnuoreka IIOK
14 Tperuii 3axkon HerotoHa. .
P https://m.edsoo.ru/ff0aebbc
Bubnuoreka IIOK
15 Pemenue 3anau. .
tenn Gt https://m.edsoo.ru/ff0aeca2
16 CBo0OogHOE nageHue Tell.
JIaboparopnas pabora Ne 2
17 <(I/I3M]Z‘ euzle cio €HUs1 CBOOOIHOTO Eubmorexa IIOK
P yerop A https://m.edsoo.ru/ff0aece28
NajcHUI».
18 3aKOH BCEMUPHOIQ TATOTEHUS Bubmiorexa LOK
p https://m.edsoo.ru/ff0af738
19 Yckopenue cBOOOIHOTO Ma/ICHUS HA bubnuoreka [JOK
3emJie U Ipyrux HeOECHBIX TeJax. https://m.edsoo.ru/ff0afa26
Bubnuoreka IIOK
20 Pemenue 3anau. .
tenn Gt https://m.edsoo.ru/ff0af8be
Bubnuoreka IIOK
21 Cuna ocC .
Hia ypyroctu https://m.edsoo.ru/ff0afb8e
22 JlaGoparopnas pabota Ne 3 bubnuoreka [{OK

«Onpe,tleﬂeﬂue HKECTKOCTH

https://m.edsoo.ru/ff0af044




NIPYKUHBI».

Bec Tena, neukynierocs c

23
YCKOPEHHEM
Bubnuoreka IIOK
24 €HHUE Tella [0 O OCTH. .
JBmKeHHE TENa 110 OKPYKHOCTH https://m.edsoo.ru/ff0af5f8
Bubnuoreka IIOK
25 Pemenue 3anau. .
A https://m.edsoo.ru/ff0af33c
Bubnuoreka IIOK
26 Hckyccerse ec 3e ) .
KYCCTBCHHDIC CITYTHHIIA SEMIH https://m.edsoo.ru/ff0afe36
7 VYcnoBust paBHOBECHS TEJ, LIEHTP
TSKECTH Tejla
Bubnuoreka IIOK
28 B ABHOBEC e .
HBT PABHOBCCHSA TCIT https://m.edsoo.ru/ffl0b02b4
Bubnuoreka IIOK
29 Pemenue 3anau. .
A https://m.edsoo.ru/ff0b0408
30 Kontposnsnas padora 1o teme bubnuoreka [JOK
"Bzaumoneiicteue ten" https://m.edsoo.ru/ff0b06ec
31 HNmnynbe Tena. 3akoH cOXpaHeHUs bubnuoreka [JOK
UMIYJbCA. https://m.edsoo.ru/ff0b07fa
Bubnuoreka IIOK
32 Pemenue 3ana .
et AR https://m.edsoo.ru/ff0b096¢
33 PeaktuBHoe nBukenue. Pakersl
Bubnuoreka IIOK
34 Pabora ¢ . Mousoc .
Ta CHIIBE SO https://m.edsoo.ru/ff0b0a84
Bubnuoreka IIOK
35 Pemenue 3amau .
A https://m.edsoo.ru/ff0b0db8
36 [TorenumansHas YHeprus
37 Kuneruueckas sneprus. bubnuoreka [{OK




https://m.edsoo.ru/ff0b0c32

3aKOH COXpaHEHUs YHEPTUHU B

38
MEXaHHKE
39 Pewienue 3anau
40 Kontponsnas padora Ne3 «3akoHbl bubnuoreka [JOK
COXpAaHEHUS» https://m.edsoo.ru/ffOb12fe
_ Bubnuoreka IIOK
41 KonebarensHoe apuxenue .
https://m.edsoo.ru/ffOb1858
42 CBoboaubie Koebanus. bubaunoreka LIOK
Konebarenbueie cucTeMbl. MasTHHK. https://m.edsoo.ru/ff0b20£0
43 Bennuunel, xapaktepusyromnue
KoJiebaTenpHOEe IBUKEHUE,
_ Bubnuoreka IIOK
44 [Mapmonuyeckue Koaedanus. .
https://m.edsoo.ru/ff0b197a
Jlaboparophnas padbora Ne 4
45 «Hccnemopanne 3aBUCUMOCTH
MepUOJIa U YaCTOThI CBOOOIHBIX
KoJicOaHME MasiTHHKA OT €r0 JUIHHBLY.
46 3aTtyxaroiue KoiebaHus. bubnuoreka [JOK
Brinyknennsie konedbanusi. https://m.edsoo.ru/ffOblaec
bubaunoreka LIOK
47 Pezonanc . )
https://m.edsoo.ru/ff0b197a
48 Pacnpocrpanenue konedbanuii B bubnuoreka [JOK
cpene. BoHsl. https://m.edsoo.ru/ffOb2 1 fe
49 Jnuna BosHbl. CKOPOCTD
pacrpoCcTpaHEHUs BOJIH.
50 Hctounuku 3ByKa. 3ByKOBbIE




KoJicbaHus.

51 Bricora, TemOp ¥ rpoMKOCTB 3BYKa.
5 Pacnpocrpanenue 3Byka. 3ByKOBbIE
BOJIHBL.
53 OtpakeHue 3ByKa. 9X0. 3BYKOBO# bubnuoreka [JOK
pe30HaHC. https://m.edsoo.ru/ff0b23ca
Bubnuoreka IIOK
54 Pewienue 3anau . .
https://m.edsoo.ru/ff0b25{0
Kontposnsnas padora 1o teme
55 "Mexanuveckue KojeOaHusi U BOJTHBI.
3ByK"
Bubnuoreka IIOK
56 DIEKTPOMArHUTHOE TOJIE. ) .
https://m.edsoo.ru/ff0b2abe
57 DNeKTPOMArHUTHBIE BOJTHBL.
CBolicTBa DJIEKTPOMArHUTHBIX BOJTH
Bubnuoreka IIOK
58 [xana 31eKTpOMarHUTHBIX BOJTH ) .
https://m.edsoo.ru/ff0b2fe6
59 Hcnonb3oBaHue 31eKTPOMAarHUTHBIX bubnuoreka [JOK
BOJIH JIUI1 COTOBOM CBS3H. https://m.edsoo.ru/ff0b2c6e
60 DeKTpOMarHuTHas NMpUpojia CBeTa
61 CkopocTb cBeTa. BosHOBBIE CBOICTBA bubnuoreka [JOK
cBeTa https://m.edsoo.ru/ff0b31d0
62 Hcrounuku cBera. Pacnpocrpanenue bubnuoreka [JOK
CBeTa. https://m.edsoo.ru/ff0b3658
63 OtpakeHue cBeTa. 3aKOH OTPAKECHHS bubnuoreka [JOK
CBeTa. https://m.edsoo.ru/ff0b38c4
64 [1nockoe 3epkaio. bubnuoreka [JOK




https://m.edsoo.ru/ff0b3aea

[Ipenomnenue cBera. 3akoH

Bubnuoreka IIOK

65 . .
NpPEIOMIIEHUS CBETA. https://m.edsoo.ru/ff0b3c5¢
[TonHoe BHyTpeHHEE OTpaKeHUE
66 cBeta. Mcnonp30BaHue MogIHOrO
BHYTPEHHET0 OTPAKEHHUS B
OINTUYECKUX CBETOBO/IAX
67 [IpoBepounas pabora 1o Teme
"3aKoHbI pacnpocTpaHeHus ceera'
bubnuoreka [{OK
68 JIunzel. Onrudeckas cuiia JIMH3EL ) 1 NS
https://m.edsoo.ru/ff0b3f2¢
Bubnuoreka IIOK
69 HUz00paxkeuns, njapaeMsble JIMH30M. . i
P 2 https://m.edsoo.ru/ff0b444a
JlaGoparopnas pabota Ne 5
70 «M3ydeHue cBOUCTB U300paKeHUs B bubnuoreka [JOK
coOuparoiei nunze. M3mepenue https://m.edsoo.ru/ff0b4206
OINTUYECKOUN CUJIBI JIMH3BIY.
Pewienue 3amau. [Toctpoenue
71 OGP AKCHILIL 10 ep Bubnuoreka IIOK
u KEHUH, MOJTYYEHHBIX C ,. .
P y https://m.edsoo.ru/ff0c0a7e
TIOMOUIBIO JIMH3.
7 Onrtudeckas cuctema doroarnrmnapara, bubnuoreka [JOK
MHUKPOCKOIIA U TENECKOIIA. https://m.edsoo.ru/ff0b4684
73 ['na3 u 3penue.
Bubnuoreka IIOK
74 e(eKThl 3peHus . )
Jled b https://m.edsoo.ru/ff0c0f4c
75 Paznoxxenue 0enoro ceera B CHEKTP. bubnuoreka [{OK
Oneitel HetoTOHA. https://m.edsoo.ru/ff0c0e2a
76 Cl10’KeHHME CNEKTPAJIbHBIX 1IBETOB.




Hucniepcus cBera

Kontpoabsnas pabora Ne

Bubnuoreka IIOK

77 . .

5 ."CgetoBbl¢ saBieHUsA" https://m.edsoo.ru/ff0c12a8

78 Omneitel Pesepdopaa u nanerapuas
MO/IeJIb aTOMa

bubnuoreka [{OK

79 Monens aroma bopa. ) 1 .

https://m.edsoo.ru/ff0c144c

20 Hcnyckanue u noriomnieHue cBeTa bubnuoreka [JOK
aroMoM. KBaHTBI. https://m.edsoo.ru/ff0c 1550
JIuneiiuyarbie CIEKTPHI.

81 Jlaboparopnas padbora Ne 6 bubnuoreka [JOK
«HaOmoneHue CIuiomnHoro 1 https://m.edsoo.ru/ff0c1672
JTUHENYATOro CIEeKTPOB HUCITYCKAHUS».

bubnuoreka [{OK

&2 PaguoakTUBHOCTE. ) 1 .

https://m.edsoo.ru/ff0c18ac

23 PanuoaktuBHBIE ITpEeBpaLLICHUS bubnuoreka [JOK
aTOMHBIX SJIEP https://m.edsoo.ru/ff0clal4

24 DKCIEPUMEHTAIbHBIE METO/IbI bubnuoreka [JOK
HCCIIEeIOBAHUA YACTHII. https://m.edsoo.ru/ff0c1b4a
Jlaboparopnas padbora Ne 6

85 «3mepeHue eCTeCTBEHHOTO
pajaliMOHHOrO (pOHA JO3UMETPOMY.

. Bubnuoreka IIOK

86 OTKpBITHE NPOTOHA U HEUTPOHA. ,. .

https://m.edsoo.ru/ff0c2126

37 CocTaB aTOMHOTrO siipa. SliepHeie bubnuoreka [JOK
CHIIBI. https://m.edsoo.ru/ff0c1c58

bubnuoreka [{OK

88 Dueprus cBsasu. Jledext macc. 1

https://m.edsoo.ru/ff0c1d7a




Henenue anep ypana. [lennas
peakiusi. JJaboparopuas pabora Ne 7

89
«3yuenue aenenus sjipa atoma
ypoHa 1o ¢otorpadguu TpeKoB».
Snepusiii peakrop. [IpeoOpazoBanue
90 BHYTPEHHEH PHEPIrUU aTOMHBIX A€ Bubmiorexa LOK
TP dHEPp P https://m.edsoo.ru/ff0c1e88
B JJIEKTPUYECKYIO YHEPTHUIO.
91 buonoruyeckoe neiicTBue pajauaiuu.
3aKOH paIM0aKTUBHOTO pacnajia.
92 TepmosinepHas peaknus Bubmiorexa LOK
P pras p ) https://m.edsoo.ru/ff0c223e
DneMeHTapHbIE YaCTHIIBL.
93 Antuyactuiel. Jlaboparopuas pabora
Ne 8 «M3yueHue TpeKkoB 3apsiKEHHBIX
YaCTHI] 110 TOTOBBIM (hoTorpadusimy.
94 Kontponsnas padora Ne 5 «Snepuas bubnuoreka [JOK
buszukay». https://m.edsoo.ru/ff0c245a
95 [ToBTopenue no teme "CrpoeHue bubnuoreka [JOK
BemiecTsa” https://m.edsoo.ru/ff0c2572
96 [ToBTopenue no teme "JIBukeHue u bubaunoreka LIOK
B3aumoencrTeue" https://m.edsoo.ru/ff0c2a22
bubnuoreka [{OK
97 [ToBTopenue no teme "JlaBnenue" ) 1 N
https://m.edsoo.ru/ff0c2b30
98 [ToBTopenue no teme "TeroBsie bubnuoreka [JOK
sABieHus" https://m.edsoo.ru/ff0c2c52
[ToBTOpEHue No Teme
" bubnuoreka [{OK
99 DNEKTPUYECKUE U MAarHUTHbIE

aBjeHus"

https://m.edsoo.ru/ff0c2d6a




100 [ToBTopenue no teme "Pabdora u 1 bubnuoreka [JOK
MOIIHOCTb. DHEeprus'" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpEHue No Teme 1 bubnuoreka [JOK
"MexaHnnueckue sBiIeHHUs" https://m.edsoo.ru/ff0c3044
102 Hrorosoe nosropenue |
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME







IMPOBEPAEMBIE IIPEJMETHBIE PE3YJIbTATbBI OCBOEHUSA
OCHOBHOWM OBPA30OBATEJILHOM MPOI'PAMMbBI OCHOBHOT'O
OBUIET'O OBPA3OBAHUSA

7 KIIACC

Kox
NpPOBEPSIEMOT0
pe3yibTara

I[IpoBepsiemble npeMeTHBIE Pe3YyJIbTaThl 0CBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHOM IIPOrPpaMMbI OCHOBHOT'0 00111€er0 00pa3oBaHus

1.1

HCIOJb30BATh H3YYCHHBIC IMTOHATHUA

1.2

pasnnyaTtbk ABJICHHA MO OINHCAHHKY HMX XapaKTCPHBIX CBOHCTB M Ha

OCHOBE OIIBITOB, JIEMOHCTPHUPYIOLIHUX JaHHOE (PU3UUECKOE SBIICHUE

1.3

pacrno3HaBaTh NPOSBICHHE W3YYEHHBIX (U3NYECKUX SBICHUN B
OKpYIKalOIlleM MHUpE, B TOM uucie (PU3UUECKHE SBICHUS B IPUPOJIE,
IpU ITOM NEPEBOJAUTH MPAKTUYECKYIO 3a/layy B yueOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SBJICHUN

1.4

ONUCHIBATH W3YYECHHBIE CBOWCTBA Tell M (DU3UYECKUE SIBICHMUS,
UCMOJb3ys (PU3UYECKHE BEIUYMHBI, I[PU ONHCAHUU [PABUIBHO
TPAKTOBaTh (DUBMYECKUH CMBICI MCIOJIB3YEMbIX BEJIMYUH, UX
0003HaYeHUs U eAUHUILIBI (PU3UYECKUX BEJIMYUH, HAXOAUTh (hOPMYJIbI,
CBSI3BIBAIOIIME  JAHHYIO  (U3UYECKYIO BEIMYHHY C JAPYTUMH
BEJIMMUHAMM,  CTPOUTh  Ipauku  M3YYCHHBIX  3aBUCHUMOCTEH

(bU3UYECKUX BEJTUYUH

1.5

XapaKTepUu30BaTh CBOWCTBA Tes, (U3MUECKHE SBICHUS M IPOLECCHI,
UCIIO/Ib3Ys. HU3YUYEHHbIE 3aKOHbI, HOpPU HTOM [aBaThb CIIOBECHYIO
(hopMyNnUPOBKY 3aKOHa M 3alUCHIBATL €ro  MaTeMaTUYECKOe

BBIpayKEHUE

1.6

00BICHATh (DU3UYECKHUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEJ, B TOM
4yucle W B KOHTEKCTE CHUTYalUd [PAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBIATh HPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
oObsichenue u3 | — 2 joruyeckux MmaroB ¢ omopod Ha 1 — 2
U3YUYEHHBIX CBOMCTBA (hU3MYECKUX SBJICHUHN, (PU3UYECKUX 3aKOHA UJIU

3aKOHOMEPHOCTH




1.7

pemarh pacy€THbIe 3ana4d B | — 2 1eHCTBUS, UCIHOJIb3YSl 3aKOHBI U
(dbopmyibl, cBsi3bIBalOLIME (PU3UYECKUE BEJTUUUHBI: HA OCHOBE aHaJIHM3a
YCIOBHMSI 33Jladyd  3allUChIBATh KPAaTKOE YCJIOBHUE, IOCTABIATh
(busuyeckue BeIUYHHBI B (JOPMYJIbI U IIPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHbIE JIaHHbIE, HEOOXOIMMBIE ISl PEUICHUS 3a/1a4, OLIEHUBATh

PEANTMCTUYHOCTD MOJIY4YEHHOM (DU3UYECKOU BETUYUHBI

1.8

pacrio3HaBaTh MNPOOJIEMbI, KOTOPbIE MOKHO PELIMTh HPH [TOMOLIU
(uU3MYECKUX METO/0B, B OIHUCAHUU MCCJIEIOBAHUS  BBIACIATH
MPOBEPSIEMOE  TPE/IOI0KEHUE (runotesy), pa3nuyaTh u
UHTEPIPETUPOBATh TMOJYYEHHBIH pe3yibTaT, HAXOAUTh OIIMOKU B

X0Aae onbiTa, ACIaTh BRIBOALI 110 €r0 pE3ylibTaTaM

1.9

OPOBOJUTL OMNBITBI IO HAOMIOAEHUI0 (DU3NYECKUX SBICHUN WIIH
(usuyeckux  cBOMCTB  Tesn:  GoOpMylIMpOBaTh  NPOBEPSEMbIC
OpPEIOoNOKeHUsl, coOUpaTh  YCTAHOBKY M3  MNPEIOKEHHOI'O

o0opy10BaHus, 3aMKUCHIBATH X0/ OILITa U (JOPMYJIHUPOBATEH BBIBO/IbI

1.10

BBLINOJIHATE TIPSMbIE U3MEPEHHUS] C UCMOIL30BAHMEM AaHAJIOIOBBIX HU
U(POBBIX MPUOOPOB, 3ANUCHIBATL TMOKAa3aHUS MPUOOPOB € Y4YETOM

3aJ1aHHOM a0COJIFOTHON MOTPEIIHOCTH U3MEPEHUN

MPOBOJAUTL  UCCICIOBAHME  3aBUCUMOCTH  OJHOH  (pusuueckoi
BEJIMYUHBI OT JIDYTOM C MCIHOJB30BAHUEM MPSIMBIX H3MEPEHUH,
y4YacTBOBAaTh B IUIAHUPOBAHUM Y4YeOHOro HCCIEIOBaHUS, COOUpATh
YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIEAYS MMPEII0KEHHOMY ILUIaHY,
(bukcupoBaTh pe3yJbTaThl MMOJYHYEHHOH 3aBUCUMOCTH (PUBHUECKUX
BEJIMYUH B BHJIE MPEIJIOKEHHBIX TaOMUI| U rpaUKOB, eJ1aTh BHIBOIbI

IO pE3yibTaTaM HCCICIOBAHUA

1.12

HOPOBOJIUTh KOCBEHHbIE H3MEpeHHs (U3MUECKUX BEIUYMH, CIeays
MPEI0KEHHOM MHCTPYKIMU: MPU BBITIOJIHEHUH M3MEPEHUN coOMpaTh
DKCHEPUMEHTAIIbHYI0 YCTAHOBKY M BBIYMCISTH 3HAYEHHE HCKOMOMH

BCIIHYHHBI

1.13

cobiogaTe MpaBuia TEXHUKHA O€30macHOCTH 1pu  padore ¢

J12a00paTOpHBIM 000PY/1I0BAHHMEM

1.14

yKa3blBaTb HPUHIMUIOBL  ACHCTBUA NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapakTepu30BaTh MPUHIUNLI JEHCTBUSA H3YYEHHBIX
npuOOpPOB M TEXHUYUECKHX YCTPOHCTB C MOMOINLIO HMX OIUCAHUS,

UCMOJIb3Ysl 3HAHHUA O CBOWCTBAX (U3MYECKUX  SBIEHUH U




HE00X01UMbIE (PU3HMUECKUE 3aKOHBI U 3AKOHOMEPHOCTH

1.15

MPUBOJUTE MOPUMEPHI  (HAXOAUTH MHGPOPMAIUIO O TpPUMEpax)
MPAKTUYECKOI0 UCIOJIL30BaHUS (PU3UUECKUX 3HAHUM B MOBCEIHEBHON
KU3HM U1l o0ecrieueHus 0€30MacHOCTA Npu  OOpallleHuu ¢
npubopamMu U TEXHHYECKUMH YCTPOHCTBAMU, COXPAHEHHUS 3710POBbS U

COOJIIOACHUS HOPM JKOJIOTHYECKOTO TOBE/IEHUS B OKPYIKAIOLICH cpejie

1.16

OCYILIECTBJISATh OTOOP MCTOYHUKOB HH(poOpmMaluu B cetu MuTepHeT B
COOTBETCTBMM C 3aJJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCSl 3HAHUM M MyTEM CpPaBHEHHS PA3IUYHBIX HUCTOYHUKOB
BBLICIATh MH(OPMALIMIO, KOTOpasi SIBISETCS MPOTUBOPEUUBOM HIIN

MOXKET OBITh HEAOCTOBEPHOM

1.17

UCIIOIL30BaTh npu BBIITOJTHEHUH yueOHBIX 3a/1aHHI
HAYYHONOMYJISAPHYIO  JUTEpatypy  (U3MUECKOro  COJAEpIKaHUfi,
CIOpaBOYHBIE MaTepuansl, pecypcbl ceru HHrepHeT, BlIageTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, peodpa3oBaHusi HHGOpMaUn

U3 OJIHOM 3HAKOBOU CUCTEMBI B JIPYTYIO

1.18

c03/1aBaTh COOCTBEHHBIE KPATKUE MUCbLMEHHBIE U YCTHBIE COOOIIECHUS
Ha OcHOBe 2 — 3 WCTOYHMKOB wuH(poOpMauu (HU3UYECKOTO
COJIEpKaHUsi, B TOM 4HUCJe MyOJIMYHO JesiaTh KPAaTKUE COOOILEHUs O
pe3yibTaTax IMPOEKTOB MM Y4eOHBIX MCCIEIOBAHUN, HPU ITOM
I'PAaMOTHO MCIOJIb30BaTh M3YYEHHBIN TOHATHHHBIN armapar Kypca

(bu3uKHM, CONPOBOXKAAThH BBHICTYIUIEHUE MPE3CHTALIMEN

1.19

IIPU BBINOJIHEHUH Y4eOHBIX MPOEKTOB U MCCIIEI0BAHUN pacnpeaessTh
0053aHHOCTH B IPYIINE B COOTBETCTBUHU C MOCTABIEHHBIMHU 33/la4aMH,
CIIEIUTh 3a BBIIIOJIHEHUEM IUIaHA JEHCTBUIA, aJ€KBATHO OLICHUBATh
cOOCTBEHHBIH BKJIAQJ B JIEATEILHOCTh TIPYMNIbL, BLICTPAUBATH
KOMMYHHUKATUBHOE B3aUMO/ICHCTBHE, YUUTBIBas MHEHHUE

OKpY:Karolux

8 KUIACC

Kox
NpPOBEPSIEMOT0
pe3yibTara

I[IpoBepsiemble npeMeTHBIE Pe3YyJIbTaThl 0CBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHOM IIPOrPpaMMbI OCHOBHOT'0 00111€er0 00pa3oBaHus

1.1

HCIIOJIB30BATH IMOHATHA




1.2

pasnnyaTtbk ABJICHHA MO OINHCAHHKY HMX XapaKTCPHBIX CBOHCTB M Ha

OCHOBE OIIBITOB, JIEMOHCTPHUPYIOLIHUX JaHHOE (PU3UUECKOE SBIICHUE

1.3

pacrno3HaBaTh NPOSBICHHE W3YYEHHBIX (U3NYECKUX SBICHUN B
OKpYIKalOIlleM MHUpE, B TOM uucie (PU3UUECKHE SBICHUS B IPUPOJIE,
IpU ITOM NEPEBOJAUTH MPAKTUYECKYIO 3a/layy B yueOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SBJICHUN

1.4

ONUCHIBATH W3YYECHHBIE CBOWCTBA Tell M (DU3UYECKUE SIBICHMUS,
UCMOJb3ys (PU3UYECKHE BEIUYMHBI, I[PU ONHCAHUU [PABUIBHO
TPaKTOBaTh  (PU3UYECKUIl  CMBICT  HCHOJB3YEMbIX  BEJIMYMH,
0003HaYeHUs U eAUHUILIBI (PU3UYECKUX BEJIMYUH, HAXOAUTh (hOPMYJIbI,
CBSI3BIBAIOIIME  JAHHYIO  (U3UYECKYIO BEIMYHHY C JAPYTUMH
BEJIMMUHAMM,  CTPOUTh  Ipauku  M3YYCHHBIX  3aBUCHUMOCTEH

(bU3UYECKUX BEJTUYUH

1.5

XapaKTepUu30BaTh CBOWCTBA Tes, (U3MUECKHE SBICHUS M IPOLECCHI,
UCIIO/Ib3Ys. HU3YUYEHHbIE 3aKOHbI, HOpPU HTOM [aBaThb CIIOBECHYIO
(hopMyNnUPOBKY 3aKOHa M 3alUCHIBATL €ro  MaTeMaTUYECKOe

BBIpayKEHUE

1.6

00BSICHATH (DU3UYECKUE MPOLECCHl U CBOWCTBA TEJ, B TOM YHMCJIE U B
KOHTEKCT€ CHUTYalluid [PAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISATh IPUUMHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 |
— 2 JIOrMYEeCKMX MIAaroB ¢ MOMOMIbl0 1 — 2 H3y4eHHBIX CBOWCTBA

(usnueckux siBjeHnH, GU3NIecKux 3aK0Ha WIH 3aKOHOMEPHOCTHU

1.7

pemarh pacy€THbIC 3a1a4d B 2 — 3 JIEHCTBUS, UCIOJIb3YSl 3aKOHBI U
(dbopmyibl, cBsi3bIBalOLIME (PU3UYECKUE BEJTUUUHBI: HA OCHOBE aHaJIHM3a
YCIIOBMSI 3a/1a41 3aMChIBATh KPATKOE YCIOBUE, BBISIBIISTH HEIOCTATOK
JMaHHBIX Ui pelIeHUs 3aja4ud, BbIOUpaTh 3aKOHbI M (DOPMYIIBI,
HeoOXoAuMble Ui €€ pelleHusi, NPOBOAUTh pPacu€Tbl U CPABHUBATH
HOJYyYEHHOE 3HadeHue (PU3MUECKOH BEIIMYUHBI C HU3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh IMPOOJIEMbI, KOTOPBIE MOMKHO PEIIUTh MPH MTOMOIIU
(hU3MUECKUX METO/I0B, UCIIOJIb3YS OMTMCAHUE UCCIIEI0BAHUS, BLIICIATh
[IPOBEPSAEMOE MPEANOI0KEHNE, OLEHUBATH MNPABUIBHOCThL MOPSAKA

MIPOBEACHUS UCCIIeIOBAHUS, JIETIATh BHIBOBI

1.9

MPOBOJUTL OMBITHI 10 HAOMIOAEHUIO (DUUYECKUX SIBJICHUHA WJIU

(busuyeckux  CBOMCTB  Tes:  (OpMyIMpoBaTh  NPOBEPSEMbIC




OPEeANoNIOXKeHus, col0upaTh  YCTAHOBKY M3  IPEJI0KEHHOTO

000py/10BaHuUs, OMUCKLIBATEL X0/ ONbITA U (POPMYIUPOBATH BBIBOIbI

10

BBIIIOJIHATL [psAMbIE H3MEPEHHs] C HCIOJIb30BAHMEM aHAJIOTOBBIX
npuOOPOB U AATUHUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThL PE3YJILTATHI

U3MEPEHUH ¢ YYETOM 3a/IaHHOM a0COIIOTHOHN MOTPEHIHOCTH

A1

MPOBOJAUTL  UCCICIOBAHME  3aBUCUMOCTH  OJHOH  (pusuueckoi
BEJIUYMHBI OT JPYrOM C MCIOJb30BAHHEM TMPSMBIX HM3MEPEHHUI:
IUIAHUPOBATh HCCJIEI0BaHKE, COOMpATh YCTAHOBKY M BBIMOJIHATH
U3MEpEHHUsl,  Cleays  MPEIOKEHHOMY  IUlaHy,  (PUKCHpPOBATH
pe3ybTaThl MOJYYCHHOW 3aBUCHMOCTH B BUAE TaOiuil U rpadukos,

JCIIaTh BhIBOOBI IO PE3YILTATAM HMCCICOOBAHHUA

A2

OPOBOJUThL  KOCBEHHBIE  WU3MEpEeHHUS  (PU3UYECKUX  BEJIMYUH:
IUTAHUPOBATh U3MEPEHHS, COOUPATH IKCIEPUMEHTAIBHYIO YCTAaHOBKY,
cienyss NOpeaoKeHHOW WHCTPYKUUU, M BBIYUCIATH 3HAYCHUE

BCIIHYHHBI

13

cobiogaTe MpaBuia TEXHUKHA O€30macHOCTH 1pu  padore ¢

J12a00paTOpHBIM 000PY/1I0BAHHMEM

14

XapaKTepU30BaTh MPUHIUILI JCHCTBUS H3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOPOM HAa HMX ONHCAHUS, HCMOJb3Ys
3HaHUSI O CBOWCTBAaX (PU3MUECKUX SBJICHMHM U HEOOXOIUMbIE

(hu3uyecKue 3aKOHOMEPHOCTH

A5

pacrno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONCTBA U HU3MEPUTEIILHBIE
npuOOpBL MO CXEMaM M CXEMATHYHBIM PUCYHKaM, COCTABISATH CXEMBbI
IIEKTPUUYECKUX LEeNed ¢ I0CIe0BATeIbHbBIM U IapajuleIbHbIM
COCIMHEHHMEM  DIIEMEHTOB, pas3jidyas YCJIOBHBIE  00O03HA4YEHUS

SJIEMCHTOB DJICKTPHYCCKHUX u,eneii

16

MPUBOJUTE MOPUMEPHI  (HAXOAUTH MHGPOPMAIUIO O TpPUMEpax)
MPAKTUYECKOI0 UCIOJIL30BaHUS (PU3UUECKUX 3HAHUM B MOBCEIHEBHON
KU3HM U1l o0ecrieueHus 0€30MacHOCTA Npu  OOpallleHuu ¢
npubopamMu U TEXHHYECKUMH YCTPOHCTBAMU, COXPAHEHHUS 3710POBbS U

COOJIIOACHUS HOPM JKOJIOTHYECKOTO TOBE/IEHUS B OKPYIKAIOLICH cpejie

17

OCYLIECTBIATh NOUCK UH(pOpMALUH (PUBUYECKOTO COJEPIKAHUS B CETU
WuTepHer, Ha OCHOBE MMEKOIIUXCA 3HAHUH M MYyTEM CpaBHEHUS
JIOMOJIHUTENBHBIX UCTOYHUKOB BBIACIATh HHPOPMALHMIO, KOTOpas

SIBJISICTCS IPOTUBOPEUUBOI WU MOKET ObITh HEOCTOBEPHOM




1.18

UCIOIb30BaTh IPU  BBINOJIHEHUW Y4EOHBIX 3aJaHUl  HAY4YHO-
HOIYJISPHYIO JIUTEPATYPy (PU3MUECKOr0 COJEP:KaHUS, CIPABOYHBIC
maTtepuanbl, pecypcel cetu MurepHer; BiajeTh npuéMamu
KOHCIIEKTUPOBAHUA TEKCTa, NpeodOpa3zoBaHus MHOOPMALIMM U3 OJTHOU

3HAKOBOH CUCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE H KPATKUE YCTHbIE COOOIICHHUS,
0000mas uHbopManui0 M3 HECKOJIBKMX HCTOYHUKOB (DU3UYECKOTO
COJIEpKaHUsi, B TOM 4HCIE MYOIMYHO NPEICTABNIATh PE3YJIbTaThl
HOPOEKTHOM WJIM HUCCIIEIOBATENILCKOM JEATENbHOCTH, MPU ITOM
I'PAaMOTHO MCIOJIb30BaTh M3YYEHHBIN TOHATHHHBIN armapar Kypca

(bu3uKHM, CONPOBOXKAAThH BBHICTYIUIEHUE MPE3CHTALIMEN

1.20

IIPU BBITIOJTHEHUU YUYEOHBIX MPOCKTOB U UCCIEI0BAHMN (DU3UUECKUX
HPOLIECCOB pacHpesieNiiTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
NOCTaBJICHHBIMU  33/1a4aMH, CJIEIUTh 3a BBINOJIHEHUEM IUIaHA
JIGUCTBUH M KOPPEKTHpOBaTh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBIA BKJAJ B JESTEILHOCTh TIPYIIIbI, BBICTPAUBATH
KOMMYHHUKATMBHOE  B3aUMOJEHCTBME,  MPOSIBISiE  T'OTOBHOCTh

pa3pemartb KOHMJIUKThI

9 KUJIACC

Kox
NpPOBEPSIEMOT0
pe3yibTara

I[IpoBepsiemble npeMeTHBIE Pe3YyJIbTaThl 0CBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHOM IIPOrPpaMMbI OCHOBHOT'0 00111€er0 00pa3oBaHus

1.1

HCIOJb30BATh H3YYCHHBIC IMTOHATHUA

1.2

pasnnyaTtbk ABJICHHA MO OINHCAHHKY HMX XapaKTCPHBIX CBOHCTB M Ha

OCHOBE OIIBITOB, JIEMOHCTPHUPYIOLIHUX JaHHOE (PU3UUECKOE SBIICHUE

1.3

pacrno3HaBaTh NPOSBICHHE W3YYEHHBIX (U3NYECKUX SBICHUN B
OKpYIKalOIlleM MHUpE, B TOM uucie (PU3UUECKHE SBICHUS B IPUPOJIE,
IpU ITOM NEPEBOJAUTH MPAKTUYECKYIO 3a/layy B yueOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SBJICHUN

1.4

ONHCHIBATL H3YUYEHHBIE CBOMCTBA Te€l M (U3UYECKUE SBIECHUSA,
UCHOJIb3YsSE  (hpU3MYECKHE BEJIMYUHBI, IIPH OIUCAHUU IPABUIILHO
TpakToBaTh  (DU3UYECKUH  CMBICH  HCIOJB3YEMBIX  BEIUYHH,

0003Ha4YeHUs U eAUHUIIBI (DU3UYECKUX BEJIMYUH, HAXOAUTh (DOPMYJIbI,




CBA3BIBAIOIME JIAHHYIO  (U3MYECKYI0 BEIMYUHY C JPYTUMH
BEIMYMHAMM, CTPOUTH  rpadUKH  U3Y4YEHHBIX  3aBUCHMOCTEH

(bU3UYECKUX BEJTUYUH

1.5

XapaKTepUu30BaTh CBOWCTBA Tes, (U3MUECKHE SBICHUS M IPOLECCHI,
UCIIO/Ib3Ys. HU3YUYEHHbIE 3aKOHbI, HOpPU HTOM [aBaThb CIIOBECHYIO
(hopMyNnUPOBKY 3aKOHa M 3alUCHIBATL €ro  MaTeMaTUYECKOe

BBIpayKEHUE

1.6

00BSICHATH (DU3UYECKUE MPOLECCHl U CBOWCTBA TEJ, B TOM YHMCJIE U B
KOHTEKCT€ CHUTYalluid [PAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISATh IPUUUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHUE U3 2
— 3 JIOrM4eCKMX WIArOB C MOMOMIbI0 2 — 3 H3y4YEHHBIX CBOWCTBA

(usnueckux siBjeHnH, GU3NIecKux 3aK0Ha WIH 3aKOHOMEPHOCTHU

1.7

pemarh pacu€rHble 3ajJaud (OonMparolMecs Ha cucremy u3z 2 — 3
YPaBHCHMM), UCIOJL3YS 3aKOHbI U (DOPMYJbl, CBA3BIBAIOIINE
(duszMyecKkue BeJUWYMHBI: Ha OCHOBE AaHalu3a YCJIOBHUS 3ajaud
3alUCBIBATh KPATKOE YCJIOBHME, BBISBISTH HEJOCTAIOLIME MK
U30bITOYHBIE JAaHHBIE, BRIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE
JUIsL PeLLeHUs, MPOBOAUTH PACYETBI M OIEHMBATh PEATUCTHUYHOCTD

MOJIYYEHHOTO 3HA4YEeHUS (DU3UUECKON BEJIIMYUHbI

1.8

pacrio3HaBaTb MNPOOIEMBbI, KOTOPbIE MOYKHO PEUIUTh IPH I[OMOILU
(hu3HYECKUX METOAOB, MCIOJIb3Ys OINHUCAHUE UCCIICOBAHUS, BBIIENATH
[IPOBEPSAEMOE NPEANOIOKEHUE, OLIEHUBATh [PABUILHOCTL IOPSAIKA
[IPOBEJICHUSA UCCIIEI0BaHUA, [I€IaTh BbIBOJbl, HHTEPIPETUPOBATH

pe3yJbTaThl HA0II0ICHUI U OIBITOB

1.9

OPOBOJUTL OMNBITBI IO HAOMIOAEHUI0 (DU3NYECKUX SBICHUN WIIH
(bU3UYECKUX CBOWCTB TEJN: CaMOCTOATEIBHO COOMpATh YCTAHOBKY W3
U30bITOYHOrO Habopa 00OpyJOBaHUS, OMUCHLIBATH XOJ OMbITA U €T0

pe3ynbTaThl, (JOPMYIUPOBATH BLIBO/IbI

1.10

HOPOBOJIUTh [PH  HEOOXOAUMOCTH CEPUI0 MPSIMBIX H3MEPEHHUH,
onmpeiesisis Cpe/IHee 3HAYEHHUE W3MEPSeMON BelIUYMHBI ((hOKYCHOE
paccTosinue coOuparonieidl JuH3bI), 000CHOBBIBaTHL BHIOOpP crnocoda

U3MEpeHus (M3MEpPUTEIILHOTO pUbopa)

IMpOBOAHTL HCCICIOBAHHUC 3aBHCHUMOCTEH [‘]JI/I’SI/I'-{CCI(I/IX BCIHMYHH C
HCIOJIB30BAHHUEM IIPAMBIX H.’.’.MCpGHHﬁ: INIAHUPOBaTh HCCICOOBAHHC,

CaMOCTOATENLHO cOoOUpaTh YCTAHOBKY, (DUKCHPOBATH PE3yJIbTAThl




HOHyHCHHOﬁ 3aBHCHMOCTH ¢H3HHCCKHX BCIIMYHH B BHIC TaSHHuH

rpa(uKoB, aenaTh BHIBOALI 110 pe3yJIbTaTaM UCCIEI0BaHUS

A2

OPOBOJUThL  KOCBEHHBIE  WU3MEpEeHHUS  (PU3UYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHUs, cOOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBINOJHATH M3MEPEHUs, ClIeays TMPEeUIOKEHHOH MHCTPYKIHUH,
BBLIYUCIIATh 3HAUEHHUE BEJIMYMHBI M aAHAJIU3UPOBATh I1OJYYEHHBIE

pe3ybTaThl ¢ YYETOM 33/IAHHOM MOTPENTHOCTH U3MEPEHUI

13

cobiogaTe MpaBuia TEXHUKHA O€30macHOCTH 1pu  padore ¢

J12a00paTOpHBIM 000PY/1I0BAHHMEM

14

pa3nuuaTh OCHOBHBIE NPU3HAKH HM3YYEHHBIX (U3UYECKUX MOJIENe:
MaTepHalibHasi TOUKa, a0COJIIOTHO TBEPIOE TENO, TOUCYHBIH HUCTOYHHUK
CBETa, JIy4, TOHKAs JMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHAs

MO/IeJIb AaTOMHOI'O s/1pa

A5

XapaKTepU30BaTh MPUHIUILI JCHCTBUS H3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOPOM HAa HMX ONHCAHUS, HCMOJb3Ys
3HaHUSI O CBOWCTBAaX (PU3MUECKUX SBJICHMHM U HEOOXOIUMbIE

(hu3uyecKue 3aKOHOMEPHOCTH

16

UCIIONBL30BaTh CXEMbl M CXEMATHUYHbIE PUCYHKH H3YUYECHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPHUTEIBHBIX npubopoB u
TEXHOJIOTMYECKUX IMPOLIECCOB MPH PEHICHUH Y4eOHO-IPAKTHYECKUX
3a/1a4, ONTHYECKUE CXEMBI JUIsl IOCTPOEHUS U300paKeHUH B IJIOCKOM

3epKajie ¥ cOOMparoIei JTUH3e

17

MPUBOJUTE MOPUMEPHI  (HAXOAUTH MHGPOPMAIUIO O TpPUMEpax)
MPAKTUYECKOI0 UCIOJIL30BaHUS (PU3UUECKUX 3HAHUM B MOBCEIHEBHON
KU3HM U1l o0ecrieueHus 0€30MacHOCTA Npu  OOpallleHuu ¢
npubopamMu U TEXHHYECKUMH YCTPOHCTBAMU, COXPAHEHHUS 3710POBbS U

COOJIIOACHUS HOPM JKOJIOTHYECKOTO TOBE/IEHUS B OKPYIKAIOLICH cpejie

18

OCYUIECTBIISITh MOUCK MH(pOpMALIMHM (PUBUYECKOTO COJIEPIKAHUS B CETH
WurtepHer, caMocToATelbHO (OpMyIUpYys MOMCKOBBIH  3ampoc,
HaXOAUTh  TYTH  ONPEJEJIICHUS  JOCTOBEPHOCTH  MOJYYEHHOU
uHGOpMaAIMM HA OCHOBE HMMEIOIIMXCS 3HAHUW MU JIOMOJHHUTEILHBIX

HCTOYHHUKOB

.19

UCMOJIb30BaTh IPU  BBIMOJHEHUU Y4YEOHBIX 3aJaHuil  Hay4YHO-
HNONYJISIPHYIO JUTEPATypy (PU3MUECKOro CcoJAepiKaHHs, CIPABOYHbIE

MaTepualbl, pecypcel cetu MHrepHer; Bnaners npuémamu




KOHCIIEKTUPOBAHUA TEKCTa, NpeodOpa3zoBaHus MHOOPMALIMM U3 OJTHOU

3HAKOBOH CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE ITUCbMEHHBIE W YCTHbIE COOOILLIEHUS Ha
OCHOBe WH(pOpMAIMK M3 HECKOJbKUX MCTOYHUKOB (hU3MUECKOro
CoJIepKaHusi, MyOIUYHO NPEACTABIATh PE3Y/IbTaThl MPOCKTHOW HIIN
UCCIICZIOBATEILCKOM  JIEATENbHOCTH,  MHPU  OTOM  IPAMOTHO
UCIOJIb30BATh U3YUYEHHbBII MOHATHITHBIN anmnapar U3y4yaeMoro pasjesa
(GU3MKM U COMPOBOXKIATH BBICTYIUICHHE Mpe3eHTaluueldl ¢ yd4ETom

0COOEHHOCTEHN ayUTOPUM CBEPCTHUKOB

1.21

IIPU BBITIOJTHEHUU YUYEOHBIX MPOCKTOB U UCCIEI0BAHMN (DU3UUECKUX
HPOLIECCOB pacHpesieNiiTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
NOCTaBJICHHBIMU  33/1a4aMH, CJIEIUTh 3a BBINOJIHEHUEM IUIaHA
JIGUCTBUH M KOPPEKTHpOBaTh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBIA BKJAJ B JESTEILHOCTh TIPYIIIbI, BBICTPAUBATH
KOMMYHHUKATMBHOE  B3aUMOJEHCTBME,  MPOSIBISiE  T'OTOBHOCTh

pa3pemartb KOHMJIUKThI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kox
pa3aena

Kona

JJIeMeHTa

[IpoBepsiemble 2j1eMeHThI CO/lepP:KAHUS

®U3HKA U EE POJIb B ITTO3HAHUM OKPYXXAIOIIIEI'O MUPA

1.1

®uzuka — Hayka O Mpupoae. SIBIEHUS HPUPO/IBIL.
Oduzuyeckre  SBICHUSA: MEXAaHMYECKHUE, TEIUIOBBIE,

AJIICKTPHUCCKHE, MATHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

®usuyeckue BenuuuHbl. M3Mmepenue  pusznueckux
BenuuuH.,  ®Pusuueckue  npubopsl.  [lorpemnoctsb

u3MepeHuil. MexayHapoHas cucTeMa €IHHHUI]

1.3

EcrecTBeHHOHAay4yHBI METOJ TO3HAHUWA: HAOIIOJCHUE,
MOCTAHOBKA HAYYHOTO BOMNPOCA, BBIABHIKECHUE THIOTE3,
OKCIIEPUMEHT [0 MPOBEPKE THUIOTE3, OOBICHEHHE

Ha0JII01aeMOTr0 SIBJICHHUSA

1.4

Onucanue pU3MUEeCKUX SBJICHUN ¢ TOMOUIILIO MOJICIICH

1.5

[IpakTuueckue paboThI:

##t#Par#HH3mepenue pacCTOSHUM.
#it#Par#HHi3mepenue o0bEMA KUJIKOCTH U TBEPIAOTO
Tena.

###Par#HH#HOnpenenenue pazMepoB MaJlbIX TEJ.
#i#t#Par#HHi3mepenue  Temrieparypbl IpU  [TOMOILIU

JKUJKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEpATypPhbl

ITEPBOHAYAJIBHBIE CBEJIEHU S O CTPOEHHU BEIHIECTBA

###Par#HH#HCrpoeHue BENIECTBA: aTOMbBI M MOJIEKYJIbl, UX

2.1 pasmepbl.  OmnbIThl,  J0Ka3bIBAIOIIUE  JIUCKPETHOE
CTPOECHHE BEIlEeCTBA
HiHPar#it# I Bukenue YACTULL BELIECTBA. CBs3b

2.2 CKOPOCTH  JBWJKEHHMSI  4acTUIl C  TEMIIEpaTypoil.
bpoynosckoe naBuxkenue, nubdysus

2.3 B3aumojeiicTBHE YacTUI] BELIECTBA: IPUTHKEHUE U




OTTAJIKHBAHHE

#Hit#Par#HH# ArperaTHbie COCTOSIHUS BELIECTBA: CTPOCHUE

ra3oB, JXHJIKOCTEH U TBEPIBIX (KPUCTALIUYECKUX) TEJL.

2.4 B3aumocBs3bp MEKy CBOHCTBAMH BEILIECTB B Pa3HbIX
arperaTHbpIX COCTOSHHMSIX M HX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHUEM

2.5 OCco0EHHOCTH arperaTHbIX COCTOSTHUNA BOJIb
[IpakTuueckue paboThI:
###Par#HH#HOuenka nuamerpa atoMa METOAOM PSIoB (C
ucnojab3oBanuem dororpaduii).

2.6 HHHPart###HONLITE 1o HAOMIOAEHHIO  TEIIOBOIO

pacUIMpeHus ra3os.
HHHPar#HH#HONBITEL MO  O0HAPYKEHUIO JICUCTBUS CUJI

MOJIEKYJIIPHOTO MPUTSIKEHHUS

JIBVDKEHUE U B3BAUMOJIEVICTBUE TEJI

11 Mexauuueckoe IBUIKECHHUE. PaBHOMEpHOE "
- HEPaBHOMEPHOE JIBHKEHUE
#H##Par#HCropocCTb. Cpenusis CKOpPOCTh npu
3.2 HEPAaBHOMEPHOM JIBM)KE€HUM. Pacy€ér mytu U BpemeHu
ABWKECHUS
SlBnenue uHepuuu. 3aKOH WHEpUUU. B3aumojeicTBue
33 TeN KaK MPUYUHA U3MEHEHHS CKOPOCTH JIBMIKEHUS TEIL.
Macca kak Mepa UHEPTHOCTH TeJa
14 ###Par#HHl InotHocTs BemecTBa. CBS3b IMUIOTHOCTH C
- KOJIMYECTBOM MOJIEKYJI B eIUHUIIE 00bEMA BelllecTBa
3.5 Cula Kak XapakTepuCTUKA B3aUMOJICHCTBUS Tl
16 Cuna ynpyrocty v 3akoH ['yka. M3mepenue cwibl ¢
- MOMOIIbIO TUHAMOMETpPA
17 #it#Par#HHisIBnenne tarorenus u cuina Tsokectu. Cuna
- TSDKECTH Ha Ipyrux rjanerax. Bec tena. HeBecomocTh
13 Cuna Tpenus. TpeHHUE CKOJIBKEHUS U TPEHHE IOKOS.
- Tpenue B npUpoie U TEXHUKE
3.9 ###Par#HHCriokeHe CuJl, HANpPaBJICHHBIX 10 OJHOU

npsiMmoid. PaBHoelicTBYIOIIAsA CHIT




3.10

[IpakTuueckue paboThI:

OnpeneneHue CKOPOCTH  PABHOMEPHOTO  JIBMIKEHUS
(mwapuika B SKUAKOCTH, MOJIEIH  DIEKTPUUECKOIO
apToMoOunIs U Tak jganee). OnpexaeneHue cpeaHei
CKOPOCTM CKOJIbJKEHHMSI Opycka WIM IIapuka 1o
HAKJIOHHOM  1wiockocTd. OmnpeneneHue  IIOTHOCTH
TBEPAOTO Tena. OnbIThI, JNEMOHCTPUPYIOIIHE
3aBUCUMOCTh pacTsbkeHus (aedopmaiivu) mpyKUHbI OT
NMPUWIOKEHHON  cuiibl.  OMNbBITBL,  JIEMOHCTPUPYIOIIUE
3aBUCUMOCTb CHJIbI TPEHHSI CKOJIbKEHHS OT Beca Tella U

XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

3.11

®usuyeckue SBJICHUS B NPUPOJE: NMPUMEPHI JABHKEHUS C
Pa3NIUYHBIMU CKOPOCTSIMU B JKUBOM U HEXKHUBOW IPHUPOJIE,

JICHCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue ycTpoiicTBa: IMHAMOMETP, MOAIIUITHUKU

JABJIEHUE T

BEPJIBIX TEJI, )KUJIKOCTEM 1 T'A30B

4.1

JlaBnenne TBEpmoro Ttena. CrocoObl yMEHbIIEHUS WU

YBCIUYCHHA OaBJICHHUA

4.2

JlaBiienue rasa. 3aBUCMMOCTL JaBJIEHHA ra3a 0T 00BéMa,

TeMIepaTypbl

43

[Tepenaua namieHus TBEPIABIMU TEJIAMU, JKUIKOCTIMU U

razamu. 3akoH [lackansa. [TueBmaTuueckue MallIuHbI

4.4

BHBHCI/IMOCT]: JdaBJICHHUA KHUIKOCTH oT l"ﬂySIdeI.
[Muapocraruueckuii napaaokc. CooOMAIIUECs COCY/IbL.

FmapaBﬂmqecmde MCXaHHU3MBbI

4.5

Atmocdepa 3emnu u atmochepHoe napienue. [Ipuunnb
CYIIECTBOBAHUS BO3AYIIHOW o00o0mouku 3emiid. OrnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIaBJIICHUST OT

BBICOTBI HAJl YPOBHEM MOpS

4.6

N3mepenue armochepnoro pasnenus. IIpubopbr s

u3MepeHus atMochepHoro gaBiaeHus

4.7

JlelicTBUE IKUIKOCTHM M ra3a Ha MOTPYKEHHOE B HHX
Teno. BwiTankuBawomas (apxumenoBa) cuiaa. 3aKkoH

Apxumena




4.8

[TnaBanue Ten. Bo3ayxomnnaBanue

4.9

[IpakTuueckue paboThI:

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOAE OT
o0bémMa TMOrpyKEHHOM B JKMJAKOCTh YaCTH  TeJa.
OrnpeneneHue BbITATIKMBAIONIEH CHJIbI, JCHCTBYIOIIEH Ha
TEI0,  MOrPYKEHHOE B JKHJIKOCTb. [TpoBepka
HE3aBUCHUMOCTH BBITAJKUBAIOIIEH CHWIIbl, JIEHCTBYIOLIEH
HA TEJIO B JKHUIAKOCTH, OT Maccel Tena. OIBITHL,
ACMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJTKHBAIOMICH
CUJIBI, JICCTBYIOIIEH HA TEJO B JKUJIKOCTH, OT 00BbEMaA
MOrpy;KEHHOW B JKUIKOCTh YaCTH Tella U OT IUIOTHOCTH
JKUJIKOCTH. Koucrpyuposanue apeomerpa HITH
KOHCTPYMpPOBAaHUE  JIOAKM M ompejaencHue  eé

rPy30M0IbEMHOCTH

4.10

®duzuyeckre  ABJIEHUS B NPUPOJE:  BIIUSHUE
atMoc(epHOro JaBJICHUS HA KUBOUM OpraHU3M, IJIABaHUE

pbIO

4.11

TexHuyeckue yCTpoMCTBa: COOOIIAIOLIUECS COCY/IbI,
YCTPOMCTBO BOJOMNPOBOJIA, THUIAPABIWYECKUH TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeoMeTp

PABOTA, MOITHOCTB, DHEPT' U

5.1 Mexanuueckas pabota

52 Mexanuueckasi MOIIHOCTb

53 [IpocTeie  MmexaHu3Mbl:  pblyar, OJIOK, HaKJIOHHAs

- wiockocTb. [IpaBuiio paBHOBecus pbluara

5.4 [IpumeHeHue npaBuia paBHOBECHS pbluara K 0J1I0Ky
«3o0m0T0€  mpaBwio»  MexaHukd.  KoadduuueHt

5.5 [IOJIE3HOIO NEUCTBUSA MEXAaHU3MOB. [TpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE

5.6 [ToreHuuanbHas YHEPTUU TENA, MOJHATOTO HAA 3eMIIEH

5.7 Kuneruueckas sHeprus

5.8 [Tonnas mexaHuuveckas JHeprus. 3aKOH M3MEHEHUS U

COXpaHEHUs] MEXaHUYECKOH YHepruu




59

[IpakTuueckue paboThI:

###Par#H#HOnpenenenue pabOThl CHIbI TPEHUS TIPU
pPaBHOMEPHOM [IBHIKEHHUM Tela 10 TOPU30HTAILHON
noBepxHoctu. MccienoBanue ycloBUH  paBHOBECHS
peiuara. HM3mepenue KIIJ[ HakJIOHHOH TUIOCKOCTH.

N3yuenue 3aKkoHa COXpaHEHUSI MEXAHUYECKOW IHEPTrUU

5.10

®dusznueckue SBIECHUA B IPUPOJE: phlYark B Tele

YEJI0BCKA

5.11

TexHuyeckue yCTpOMCTBA: pbi¥ar, IMOJBWKHBIM U
HENOJBUKHBIA OJIOKH, HAKIIOHHAS TUIOCKOCTb, MPOCThIE

MEXaHU3MbI B OBITY

8 KUIACC

Kox
pa3aena

Kona
2JIEMEHTA

[IpoBepsiemble 2j1eMeHTBI CO/lepP:KAHUS

6

TEIUIOBBIE ABJIEHU S

6.1

OCHOBHBIE  TOJIOKEHHUS  MOJIEKYJISIPHO-KUHETUYECKOM
TEOpUU CTpOoeHust BelecTBa. Macca U pa3zMepsl
monekys.  OmbITbl, MOATBEPKAAIOINIUE  OCHOBHBIE

MOJIOKEHUS MOJIEKYJIIPHOKUHETHYECKON TEOPUU

6.2

Mopenu  TBEpAOro, IKMAKOTO W razoo0pa3Horo
coctosiHui BemiecTBa. Kpucramiuueckue m amopdHbie

TEa

6.3

OO0BsicHEHUE CBOMCTB ra3oB, JKUAKOCTECH M TBEPIBIX TEI
HAa OCHOBE TIOJOKEHUNA MOJIEKYJISIPHOKUHETHYECKOM

TEOpHU

6.4

CMauuBaHue 1 KAIlmUIJIAPHBIC ABIICHUA

6.5

TeroBoE pacuIMpeHe U CHKATUE

6.6

Temneparypa. CBs3bp TeMmmeparypbl €O CKOPOCTbIO

TCILTOBOTO ABHKECHHA YAaCTHIL

6.7

Buyrtpennsis seprusi. CriocoObl UBMEHEHUSI BHYTPEHHEN

DHEPTUM: TEIUIONepeada U COBEPIeHHE PA0OThI




BH,H,]:I TCIIonepeaavdnu: TCILUIONPOBOAHOCTh, KOHBCKIIHSA,

6.8

U3TYy4YEHHE

KomuuectBo  Temmorel. VYiaenpHas — TEIOEMKOCTD
6.9

BEllecTBa

TermnmooOMeH W TEIJIOBOE paBHOBECHE. YpaBHEHHUE
6.10

TEIIOBOTO Oasianca

[TnaBnenue u oTBep/ieBaHUE KPUCTATMUECKUX BELIECTB.
6.11

VY nenbHas TEIIoTa IU1aBICHUS

[TapooOpazoBanue u  kouueHcamus.  Mcnapenue.

Kunenue. VYpenbHas  Ttermiora  napooOpa3oBaHMS.
6.12

3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT aTMochepHOoro

JTaBJICHUS
6.13 BrnaxkHocth BO31yXa
6.14 DHeprus TOIIUBA. Y AeIbHAs TEIUIOTa CropaHus

[Tpunuuner  padotel  TemnoBbix  asurarenen  KITJ|
6.15 TEIUIOBOrQ ABUrarelsl. |elUlOBble IBHUTATEIIM M 3alllUTa

OKpYKAIOIEH CpeJibl

3aKOH COXpaHEeHMs U MPEBPAILEHUS YHEPIHH B TEILIOBBIX
6.16

nporeccax
6.17 [TpakTuueckue paboThI:

#H#ParfH##OnpITel MO OOHAPYKEHUIO JICMCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

#HHParH##OnpITel 110 BBIPAIIMBAHUIO  KPUCTAILIIOB
MMOBAPEHHOM COJIM UJIM caxapa.

HHHPar##H#HOnbeITE o HaOII0IEHUIO TEIJIOBOTO
paCUIMPEHUs Ia30B, HKUAKOCTEH U TBEPIBIX TEII.
#itHtParfH###Onpenenenue naBiieHUs BO3Jyxa B OajuioHe
HITTPULIA.

HHHParfH##H#OnbITBI, JAEMOHCTPUPYIOLIAE  3aBUCUMOCTD
JaBJIEHUS] BO3[yXa OT ero o0bEMa M HArpeBaHUs WU
OXJTAXKICHHSL.

#it#tPar#H##l IpoBepka runoressbl JUHEITHON 3aBUCUMOCTU

JUTMHBI ~ CTOJIOMKA JKMJKOCTH B TEPMOMETPUYECKOM




TpyOKEe OT TeMIepaTyphbl.

#it#Par#H#HHabmonenue U3MEHEHUS BHYTPEHHEH
OPHEPIrUU TElla B PE3yJIbTaTe TEILIONepesadd v paboThl
BHEIIHHUX CHUIL.

#itParfH##ccnenoBanue SIBICHUS TEIUIOOOMEHA MpU
CMEILIUBAHUU XOJIOIHOH U TOPsiYEil BOJIBI.
#it#PartH###Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJOM IIPU TEIJI00OMEHE C HarpeTbiM
METAJUTMYECKUM IIHJTHHIPOM.

#it#PartH###Onpenenenue YAEILHON TEILIOEMKOCTH
BEILIECTBA.

#it#PartH#ccnenoBanue npoiecca UCIapeHus.
#it#tParfH###OnpeneneHue  OTHOCUTENIBHOW  BIAXKHOCTH
BO3/TyXa.

#it#tParfH###Onpenenenue yaeabHON TEIUIOTHI IUIABJICHUS

JIbJA.

6.18

®dusnueckue SBJIEHUS B OPUPOJE: MOBEPXHOCTHOE
HATSDKEHUE M KalWUIPHBIC SIBJICHUS B I[PUPOJE,
KpUCTAJUIBI B npupoje, usiydenue ConHia, 3aMep3aHue
BOJIOEMOB, MOpCKUE Opu3bl; 00pa30BaHUE POCHI, TYMaHa,

HHEsd, CHera.

6.19

Texuuyeckue  yCTpPOMCTBA:  KaNWUISIPbl,  IPUMEPBI
UCIIOIb30BAHUS KPUCTAJIOB, JKUIKOCTHBIN TEPMOMET),
JATYUK TEeMIIepaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, THIPOMETpPbI, NCUXPOMETpP, MapoBasi TypOuHA,

JIBUTATE/Ib BHYTPEHHETO CrOPaHHUsL.

DJIEKTPUYECKHE U MATHUTHBIE SABJIEHW

7.1 DOnextpu3anus tei. JIBa poaa dJeKTPUYECKUX 3apsiaoB
B3aumoneiictBue 3apsbkeHHbIX  Ten.  3akoH  KyroHa

7.2 (3aBUCUMOCTB CHJIbI B3aUMOJICUCTBHS 3aPSKEHHBIX TEI OT
BEJIMYMHBI 3aPS/IOB U PACCTOSHUSL MEIKTY TEITaMH)

7.3 DnexkTpuyeckoe mnosie. Hanpssk€HHOCTL JIEKTPUYECKOTO

nons. [lpuHuun cynepnosuuuu JNEKTPUYECKUX MOJIeH




(HA KaYE€CTBEHHOM YPOBHE)

Hocurenu »anekTpuuecKkux 3apsjioB. IJIEMEHTAPHbIN

7.4 anektpudeckuil 3apsan. Crtpoenue atoma. [IpoBoaHuku u
JIMDIIEKTPUKH
7.5 3aKOH COXpaHEHHUs MIEKTPUYECKOTO 3apsiia
6 DNEeKTPUYECKUH  TOK.  YCIOBUS  CYIIECTBOBAHUSA
' HIIEKTPUUECKOTO ToKa. MCTOUHHKH MOCTOSHHOTO TOKA
JleiicTBus AIEKTPUUECKOTO TOKa (TemioBoe,
7.7 XMMUYECKOE, MArHUTHOE). DJIEKTPUYECKUHl TOK B
KUIIKOCTSIX U ra3ax
. Onexktpuyeckas uenb. Cuia Toka. DIEKTPHUYECKOE
. HaMpsHKEHUE
. CoripoTuBiieHre MPOBOHUKA. VaensHOE
. COIPOTUBJICHHE BEILIECTBA
7.10 3akon Oma 15 ydacTka Llenu
. [TocnenoBatenbHOe UM HapauiebHOE  COEHUHEHHE
- HPOBO/IHUKOB
Pabota ¥ MOIIHOCTh JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jlxoyist — Jlenua
113 DNEeKTPUYECKUE LEMU M MOTPEOUTENIH DIIEKTPUYECKON
- sHepruu B ObITy. KopoTkoe 3aMbikaHue
[Tocrosinuble mMarHuThl. B3aumopeicTBUE MOCTOSHHBIX
7.14
MarHuToB
715 MaruutHoe mnone. MarautHoe mnone 3emMiIM U €ro
- 3HAYECHUE JUIs JKU3HU Ha 3emiie
716 OnbiT Opcrena. MarHuTHOE MOJIE DIEKTPUYECKOTO TOKA.
- [TpumeHeHue 2JIEKTPOMATHUTOB B TEXHUKE
JleficTBue MarHMUTHOrO NOJIS HA NPOBOJHHUK C TOKOM.
717 DEeKTPOABUTATEL MOCTOSIHHOTO ToKa. Mcnonwp3zoBanue
- IIEKTPOJABUTATEICH B TEXHUYECKUX YCTPOWCTBAX M HA
TpPaHCIOPTE
7.18 Onbitel  @apages.  SIBneHue  DIEKTPOMArHUTHOU




unaykuuu. [IpaBuno Jlenna

DNeKTporeHeparop. CnocoObl MOJTYYEHHUS
7.19 IIEKTPUHECKOM YHEPTHUH. DNIEKTPOCTAHIINHU Ha
BO300HOBJISIEMBIX HCTOUYHUKAX IHEPIUU
7.20 [TpakTuueckue paboThI:

OrnbIThl 10 HAOJIOEHUIO IEKTPU3ALUU TEJT UHAYKIIUEH
U IIPH CONPHUKOCHOBEHHUH.

WccnenoBanue JAEUCTBUS  UIEKTPUYECKOTO TOJISI  HA
MIPOBOTHUKH M THAJICKTPUKH.

CbOopka u mnpoBepka padOThl DJIEKTPUYECKOH LENHU
[TIOCTOSHHOI'O TOKA.

W3mepeHue 1 peryjanpoBaHie CHIIbI TOKA.

W3mepeHue U peryIupoBaHue HAPSHKECHUS.
WccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, WAYLIETO Yepes3
PE3UCTOP, OT COMPOTUBIICHUSI PE3UCTOPA U HANPSIKCHUS
Ha PE3UCTOpE.

OnbITHI, JIEMOHCTPHPYIOIIHE 3aBUCUMOCTD
HIEKTPUUECKOTO COMPOTUBIICHUS TMPOBOJAHUKA OT €ro
JUIMHBI, TIOMIAU MOMEPEUHOr0 CEYCHHUS U MaTepHaia.
[IpoBepka mpaBuiIa CHOKEHUS  HANPSHKEHUN  MpU
MOC/ICI0BATEIbHOM ~ COCIMHEHUHM JIBYX PE3MCTOPOB.
[TpoBepka npaBuiia st CUIBI TOKA MPHU HapajieIbHOM
coeMHEHUM  pe3uctopoB.  Onpenenenue  pabOThI
HIEKTPUUECKOrO TOKA, MIYHIEr0 Yepe3  PE3UCTop.
OrmpeneneHue  MOIIHOCTH  JJEKTPUYECKOTO  TOKa,
BhIZIEIISIEMO Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WAYILIEr0 4epe3 JAMIO4KYy, OT HAIPSAKEHUs
Ha Heit. Onpenenenune KIITJ] narpesarens. MccnenoBanue
MArHUTHOIO B3aHMOJENCTBUSA IIOCTOSHHBIX MArHHUTOB.
N3yueHne MarHuTHOTO TMOJIsi TOCTOSIHHBIX MArHUTOB MPH
uxX oO0benuHeHMH W pasneneHuu. HMccnenoBanue
JIEUCTBUSA MIEKTPUYECKOTO TOKA HAa MAarHUTHYIO CTPEJIKY.

Ol'[bITbl, JCMOHCTPHPYIOIIHE 3aBHCHMOCTb CHJIBI




B3aMMO/ICUCTBUS KATYLUIKU C TOKOM M MAarHUTa OT CUJIbI
TOKAa U HalpaBlieHUd ToKa B KaTymke. M3yuenue

,IlCﬁCTBPIH MArHMuTHOTO II0JIA HAa HNPOBOJHHK € TOKOM.

KouctpyupoBanue u U3YUYCHUE paboThI
AIEKTPOABUTATEIIS. W3mepenue KILJ
IIEKTPOABUTATEILHOM YCTaHOBKH. OneIThI 1o

HCCICOOBAHHIKO SBJICHHA 'BJ]eKTpOMaFHHTHOﬁ HHIYKIHH
HCCICO0OBAHHE H3MEHEHHUH 3HA4YEHHsA H HaIrpaBlICHHA

HHOYKIIHOHHOT'O TOKa

7.21

®dusnueckue SBIEHUS B MPUPOLE: IIEKTPUUECKUE
gBJieHUss B arMocdepe,  EKTPUYECTBO  IKUBBIX
OpraHu3MOB, MarHMUTHOE TOJIe 3eMJIH, Apeud MoyocoB,
POJIb MArHUTHOTO TOJISL JUIsl )KU3HU HA 3eMJie, NOJIIPHOe

CHAHHC

7.22

TexHuyeckue YCTPOHCTBA: AJIEKTPOCKOI, aAMIIEPMETD,
BOJIETMETP, PEOCTAT, CHETUUK NIEKTPUUECKOH IHEPrHH,
DIIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HArpeBaTEJIbHbIE
IIEKTPONPUOOPHI (mpumepsl), IICKTPUUECKHUE
HOPEOXPAHUTENH, JJIEKTPOMArHUT, DJIEKTPOABUIATEIb

IMOCTOAHHOI'O TOKa, TCHEPATOP NOCTOAHHOI'O TOKA

9 KJIACC
Kon
pazuen Kon snemenra [IpoBepsiembie 2JIEMEHTBI COIEPIKAHMS
a
8 MEXAHUWYECKUE SABJIEHU S
Mexanuueckoe JBHKeHUE. MarepuanbHas — TOYKA.

1 Cucrema orcuéra
8.2 OTHOCUTEIIBHOCTE MEXAHUYECKOIO IABUKEHUS
8.3 PaBHOMEpHOE MPSMOJIMHENHOE IBUKEHUE
8.4 H#H##Pari#tHepaBHoMepHOE NMPSIMOJIMHEHHOE JBUKEHUE.

Cpennsis  u  MrHOBEHHass CKOPOCTb Tejlna  IpH




HCPAaBHOMCPHOM JABHKCHHH

05 Yckopenue. PaBHoyckopenHoe MPSAMOJIUHEHHOE
' JBUKECHHE

8.6 #H#HPart##Crobonuoe naneune. OmnpiTel [anunes

H#H##Pari#HPaBHOMEpHOE JBMKEHUE 110 OKPYKHOCTH.
8.7 [Tepuon u wacrora oOpamenus. JluneiHas u yrioBas
ckopoctu. LlenTpocTpeMuTenbHOe YCKOpeHHe

8.8 [TepBnbiii 3akoH HeroToHa

8.9 Bropoii 3akon HetoToHa

8.10 Tperuii 3akon HetoToHa

8.11 HH#HPart#H#H [pyHIUTT CYyNeprio3uIuu CUi

8.12 Cuna ynpyroctu. 3akoH ['yka

¢ 13 #H#Pari##Cuna TpeHus: CcUla TPEHUS CKOJIbKCHMS,
' CHJIAa TPEHUS MTOKOS, IPYTUe BU/IbI TPEHUS

2 14 #H#Part#Cuna  TsDKECTH M 3aKOH ~ BCEMHPHOTO
' TACOTEHHs. Y CKOpeHHUe CBOOOHOIO MaIeHUs

g 15 JBwxenne  mmaner  Bokpyr  Connma.  Ilepsas
' KOCMHYECKasi CKOpocTh. HeBecoMOCTh U mieperpys3xku

816 PaBHOBecHe MaTepuaabHONU TOUKH. AOCOIIOTHO TBEPAOE
' TEJ0

817 H#H##Par##tPaBHoBecue TBEPIOro Tella ¢ 3aKPEIUIEHHOM
' ocbio Bpauienus. MomeHT cuiel. LleHTp TsakecTn

8.18 Umnynesc tena. U3menenue ummysisca. MUMiyibe cuibl

8.19 3aKOH COXpaHEHUs UMITyJIbCa

8.20 #H#HPart##PeakTHBHOE NBUKEHHE

8.21 Mexanuueckas paboTa U MOITHOCTh

229 PaGora cun Tskectd, ynpyroctd, TpeHus. CBsi3b
' IHEPTrUM U padoThl

223 [lorenuuanbHas dHEprusi Tejla, MOAHITOrO  HAj
' MOBEPXHOCTBIO 3eMIIn

8.24 [TorenuuanbHasi YJHeprust CXKATOH MPYKUHBL

8.25 ##Parit#HtKuneruueckas  sHeprus.  Teopema o

KHHETHYECKOH SHECPrHH




8.26

H#H#Part#3akoH coxpaHeHHs] MEXaHUYECKON dHEPTUU

8.27

[TpakTrueckue padoThI:

OrnpeneneHue CpeHE CKOPOCTH CKOJIbLKEHUS Opycka
WIA JBWKEHHS IlIapUKa [0 HAKIOHHOW IJIOCKOCTH.
OnpenerneHue yCKOPEHUs! Tella MPU PABHOYCKOPEHHOM
JBUKEHUM 110 HAKIIOHHOW JIOCKOCTH.

UccnenoBanue 3aBUCUMOCTA MYTH OT BpPEMEHH IIPU
PAaBHOYCKOPEHHOM JBUKEHHU 0e3 HauajabHOU CKOPOCTH.
[IpoBepka rumnoresbl: ecilid HPU PABHOYCKOPEHHOM
JIBOKEHUU 0€3 HayadbHOW CKOPOCTH NYTH OTHOCSTCS
KaKk psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
NPOMEKYTKHA BPEMEHH OJMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS
OT CHJbl HOpPMaJbHOrO jaBieHus. OrnpejeneHue
kod(ddunmenta TpeHus ckoJabkeHus. OnpeneneHue
KECTKOCTH TpYKUHBL, Ornpenenenue padOThl  CHIIBI
TPeHHMsT T[PU PABHOMEPHOM JIBUJKEHUHM Tela IO
TOPU3OHTAILHON MoBepXHOCTH. OrmnpeeseHne padoThbl
CWIbLI  YOPYrOCTHM  INpU  HoabéMe  rpy3a ¢
UCIOJIb30BAHUEM  HETMOJIBUKHOTO U MOJBHIKHOTO

0II0KOB

8.28

duzuueckue ABICHUA B MPUPOJIC: MPHIUBBI U OTIIUBBI,
nBikeHue 1iaHer COJIHEYHOW CHCTEMBbI, PEaKTUBHOE

OBHIKCHHEC }KHBBIX OPraHH3MOB

8.29

TexHuueckue  yCTpoMCTBA:  CIMJAOMETpP, JATYHUKH

MIOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYEC

KHE KOJIEBAHHW S 1 BOJIHBI

9.1

KonebarensHoe aukenue. OCHOBHBIE XapaKTEPUCTUKHU

KOJIe0aHuii: Mepuo/i, 4acToTa, aMILUIUTY1a

9.2

Maremaruieckuit u PYKUHHBIH MasITHUKH.

[TpeBpaiiieHue YHEPrum NpHu KoJaedaTeIbHOM JIBHIKEHUU

9.3

3aryxawnme konebanus. BbiHyXKIeHHbIE KOJeOaHUS.

Pesonaunc

9.4

Mexanuueckue BonHbl. CBOMCTBA MEXAHHYECKHUX BOJIH.

[TpoonbHbie W MONEpedHble BOJIHBL J[JIMHA BOJIHBI M




CKOpOCTB €€ pacnpocTpaHeHus. MexaHn4ecKue BOJTHbI B

TBEPJIOM TeJIe, CEMCMUYECKUE BOJIHBI

9.5 3ByK. ['poMKOCTB U BbICOTA 3BYKa. OTpa)eHue 3Byka
9.6 WUudpa3Byk u yibTpa3zByk
[TpakTrueckue padoThI:
OnpeneneHue  4YacToTbl M Mepuojia  KojieOaHui
MaTEMaTHYECKOr0 MasTHHKA.
OnpeneneHue  4YacToTbl M Mepuojia  KojieOaHui
NPYKUHHOTO MasiTHUKA
07 WUccnenoBanue 3aBUCUMOCTH  [EpUOja  KojeOaHui
' MOJBEIICHHOTO K HHTH TIpy3a OT JUIMHBI HHTH.
WUccnenoBanue 3aBUCUMOCTH  [EpUOja  KojeOaHui
NPYKUHHOTO MasiTHUKa OT Macchl rpysa. [Iposepka
HE3aBUCHUMOCTH nepuoja KoJieOaHM rpysa,
MOJBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxkunel. M3Mepenue yckopeHnust CBOOOHOTO MaieHUs
duzuueckre SABICHUS B MPUPOJE: BOCIPHUSATHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJIETPACEHUE, CEHCMHUYECKHUE BOJIHBI,
IyHaMH, 9XO
0.0 TexHuueckue yCTpOHCTBA: DXO0JIOT, HCHOJIb30BAHUE

yIbTPa3ByKa B OBITY U TEXHHUKE

10

DJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

aﬂeI(TpOMaI‘HHTHOC I10JI1E. 3HCKTp0MaFHHTHbIe BOJIHBI.

101 CBoiicTBa 2JIEKTPOMArHUTHLIX BOJIH

10.2 [Ixana »1eKTpOMarHUTHBIX BOJTH

103 DnexkTpomarHuTHas npupoaa csera. CKOpoOCTh cBeta.

- BonHoBele cBolicTBa cBETa

[TpakTrueckue padoThI:

10.4 N3yueHre CBOKMCTB  DJIGKTPOMArHUTHBIX  BOJH C
MOMOIIbI0 MOOUIIBHOTO TenedoHa
®usnyeckue SBICHUS B MpUpPOAE: OHOJIOrMYECKOe

10.5 JIeHCTBUE BUIMMOTO, yIbTPahUOIETOBOTO u
PEHTT€HOBCKOTI'0 U31y4YeHU

10.6 Texuuueckue YCTPOMCTBA: UCIOJIb30BAHUE




INECKTPOMArHUTHBIX BOJIH OJ1A COTOBOH CBSI3H

11

CBETOBbBIE ABJIEHU S
11.1 Jlyuesas monens cBera. McTouHukmu cBeTa
11.2 [TpssmoniuHeliHOe pacnpocTpaHeHue CBeTa
13 Otpaxenue cBera. [1nockoe 3epkano. 3akoH OTpaKeHUs
- CBETa
114 [Ipenomiienue cBera. 3aKOH MPEIOMIICHHS CBETA.
- [TonHoe BHyTpeHHEe OTpaKEHUE CBETA
11.5 JIunza. Xop nyueii B IMH3E
116 Onrtuueckas cucrema doroarrnapara, MHUKPOCKOINA H
- TesecKona
117 ['ma3 kak onruyeckas cuctema. biuzopykocts u
- JAJIbHO30PKOCTh
118 Pa3nosxenue Oenoro ceera B criektp. OnbiThl HbtoTOHA.
- CrnoxeHue CHeKTpajbHbIX UBETOB. Jlucnepcus ceera
[TpakTrueckue padoThI:
#i##HPart#H# U ccnenoBanue 3aBUCUMOCTH yriia
OTpa’KEHUSI CBETOBOIO JIy4a OT YIJia MaJieHHs..
H#H#Pari#Hi3yyenue  XapaKTepUCTUK  H300paKeHUs
NpeIMETa B IJIOCKOM 3epKaJe.
#i##HPart#H# U ccnenoBanue 3aBUCUMOCTH yriia
NpEeIOMJICHHS] CBETOBOTO Jiyya OT yrjla NajJeHus Ha
19 IPaHUILIE «BO3IAYX — CTEKIIO».
- ##Parit#t lonyyenue un300pakeHU €  MOMOIIBIO
coOMparoIen JTUH3bI.
##Pari#Onpenenenne  (GOKYCHOTO pacCTOAHHS U
ONTUYECKON CHJIbI COOMPAIOIIIEH JTUH3BI.
HH#HPar##H#OneiTel 0 pa3/ioKEHUI0 O€JIoro CcBeTa B
CHEKTP.
HH#HPar##H#OneITEl 110 BOCIPUSTUIO IBETA IPEIMETOB
IpU UX HAOJIIO/IEHUH Yepe3 IBETOBbIE (DUIILTPBI
11.10 ®uzuueckue sABlIeHUA B npupoae: 3armeHus ColHIa u

JlyHbl, 1BeTa TEN, ONTUYECKUE sBJIIEHUS B aTtMocdepe

(uBet Heba, pepaxuus, paayra, MUpaK)




11.11

Texuuueckue YCTPOMCTBA: OYKH, MEPUCKOTI,

¢doToanmnapat, ONTUYECKUE CBETOBO,1bI

12

KBAHTOBBIE SBJIEHW A
1 Onbitel Peszepdopna w rmmaHerapHas Mojiellb aToma.
) Mopens atoma bopa
172 Ucnyckanue u mnoriouieHue cBeta atomMoM. KBaHTHL
- JIuneiiuaTbie CEKTPHI
12.3 PanuoaktuBHOCTh. Anb(ha, OeTa- U raMma-u3ny4eHus
14 Ctpoenue artomHoro sjapa. HykioHHas Mojaenb
- aToMHOTO sjpa. M3oTombl
15 PanuoaxktuBHbie mnpeBpaieHusi. [lepuon monypacmnanaa
- ATOMHBIX si7IEp
16 Snepubie peakuuu. 3aKOHbI COXPAaHEHUS 3apsI0BOTO U
- MacCOBOT'0 YHCE
12.7 DHeprus CBA3U aTOMHBIX sijep. CBsi3b MAacChl U DHEPrUU
18 Peakuuun cunrtesa u aenenus sanep. McrouHuku aHepruu
- CouHna ¥ 3BE31
179 Snepnas  sHepreruka. JleiicTBUe  pagMOaKTMBHBIX
- M3TYYEHHU Ha )KUBbIC OPraHU3MBbI
[TpakTrueckue padoThI:
HaOnroneHue CIUIOMIHBIX M JIMHEHYATBIX CIEKTPOB
U3JTYYEHHUS.
12.10
UccnenoBanue TPeKOB: HM3MEpPEHHE IHEPTUU HACTHUI[bI
110 TOPMO3HOMY NyTH (10 hoTorpadusim).
W3mepeHue paiuoakTUBHOTO (hoHa
®usuyeckue SABICHUS B TPUPOJAE: E€CTECTBEHHBIN
paJIMOAKTUBHBIM ¢doH, KOCMHYECKHE Jy4H,
12.11 PaJIMOAKTUBHOE M3JYYCHHE TPUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PAJUOAKTUBHBIX H3JIYUYEHMH HA OpPraHu3M
yesoBeKa
12 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUIYaJIbHBIN 103UMETp, kKamepa Buiibcona




IMMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbLHOM
IMMPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kox
NpOBepPsieMOro
TpedoBaHUs

[IpoBepsiembie TpeOOBAHUS K NPeAMETHBLIM pe3yJibTaTaM
0a30BOIr0 YpOBHS 0CBOEHHsI OCHOBHOI1 00pa3oBaTe/iLHOI
NPOrpaMmMbl OCHOBHOI0 00111ero oopazoBanus Ha ocHoBe ®I'OC

[Tonumanue ponu  GU3MKM B HAYYHOM  KapTUHE  MHUpa;
¢(hOpMHUPOBAHHOCTHL 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBA3U
M [03HABAEMOCTU SIBJIGHUH MPHUPOJBI, O POJIA IKCIEPUMEHTA B
¢busuke, o cucremooOpasywileii ponaun GU3MKK B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJOrHi, 00 DBOJOLUN
(bu3uYeCKUX 3HAHUW M UX POJIM B IEJIOCTHOW €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKIAJE€ POCCHUUCKMX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, OOBSCHEHHE IPOLIECCOB OKPYIKAIOIIETO

MHPA, pa3sBUTHC TCXHUKH H TEXHOJIOTHI

3HaHUs O BHUJIAX MarepuM (BEUIECTBO W TOJIE), O ABUIKEHUM Kak
croco0e CyIecTBOBaHUSI MAaTePUH, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU
CTpPOEHHUsI BeIECTBA, O (DU3MUECKOI CYIIHOCTH SBJICHHH MHPHUPOJIBI
(MEXaHMYECKUX, TEIIOBBIX, OJJICKTPOMArHUTHBIX W KBAaHTOBBIX);
YMECHHE Pa3/IMyuaTh SBJICHUS 10 OMUCAHUIO UX XapaKTEPHBIX CBOUCTB 1
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE,
YMEHHE PACIlO3HABaTh MPOSBICHUE W3YUYEHHBIX (DU3UUCCKUX SBJICHUIN
B OKpPYKAIOIIEM MHPE, BBIJCIAS HX CYIIECTBCHHBIC CBOMCTBA

(npu3HaKmn)

Bnagenue ocHOBaMu MNOHATHUHHOTO amnmnapara ¥ CUMBOJIHYECKOTO
a3bIKa (DU3UKU M UCNOJB30BaHUE UX IS pelleHus yuyeOHBIX 3a/ad4;
YMEHHE XapaKTepu30oBaTb CBOWCTBA Tel, (U3NYecKue SBICHUA U

IPOLIECCHI, UCTIONB3YA (PYHIAMEHTAIbHBIE U IMITUPUYECKHUE 3aKOHBI

YMeHHe ONMUChIBATh M3YYEHHBIE CBOMCTBA TE U (DU3UUYECKUE SBJICHUS,

HCIIONIb3YA cbm.'mt{ecxne BCIIHYHMHBI

Bnajenue OCHOBaMHM METOJIOB HAy4HOIO TO3HAHHMA C Y4ETOM
coOuoaeHus npaBui OE30MacHOr0 Tpyjaa: HaOmoaeHue (GU3NYECKUX

SIBJICHUHN:




YMEHUE CAMOCTOSITEIbHO COOUPATh IKCHEPUMEHTANIBHYIO YCTAHOBKY
U3 JlaHHOro Habopa 00OpyIOBaHUS MO MHCTPYKIHMH, OMUCHIBATH XOJI
OINBITA U 3aMUCKHIBATH €0 PE3yJIbTaThl, (POPMYIUPOBATH BIBOJIbI;
HOPOBEJACHHUE MPSMbIX U KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BEITUYUH:
YMEHUE IUIAHMPOBATh M3MEPEHHUS, CaMOCTOSTEILHO COOMpaTh
DKCHEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKIMH, BBIYHCIATH
3HAYEHHUE BEJIMYMHbI W AHAIU3UPOBATH IOJYYEHHBIE PE3YJIbTAThI C
y4ETOM 3a/JAaHHOMN MOTPEITHOCTH PE3YJIbTATOB U3MEPEHUI;
HOPOBEJACHUE  HECJIOKHBIX  JKCIEPUMEHTANLHBIX  HCCIE0BAHUN;
CaMOCTOSITENILHO ~ cOOMPATh  JKCIIEPUMEHTAIbHYI0 YCTAHOBKY U
OPOBOJIUTH ~ MCCIEIOBAHUE O  MHCTPYKIUH,  MPEICTABIAThH
HOJYYEHHbIE 3aBUCUMOCTUA (U3NUECKUX BEIMYUH B BUAE TaOIUI U
rpa)uKOB, YYUTBIBATh MIOTPEIIHOCTH, JAENaTh BBIBO/IbI 110 PE3yJibTaTaM

HCCICO0BaHHA

[lonumanue  XapakTepHbIX  CBOWCTB  (u3uueckux  mojenei
(MaTepuanbHasi TOYKa, adCOIIOTHO TBEPJOE TEIO, MOJACIH CTPOCHUS
ra3oB, JKMIKOCTeH M TBEPJABIX Tel, IUIAHETApHAs MOJIEIb aTOMa,
HYK/IOHHAsi MO/ieJib aTOMHOIO $i[pa) U YMEHHE MPUMEHSTh HMX JUJIs

00BbsicHEeHUS (PU3BUYECKHUX MPOLIECCOB

YMeHue 00BACHATH (PU3MHYECKHE TPOILECCHl U CBOMCTBA TEJl, B TOM
4yucle W B KOHTEKCTE CHUTYalUd [PAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YACTHOCTH, BBISBIIATH PUYMHHO-CIICJACTBEHHbIE CBSI3H U
CTPOUTH OOBSICHEHUE C OMOPOM HA M3YUYEHHBIC CBOMCTBA (PU3HMUECKUX

ﬂBJ’lCHI/Iﬁ, [‘]JH3I/I'-{CCKI/IC 3aKOHBI, 3aKOHOMCPHOCTH M MOOCIIH

YMeHnue pematbh pacu€éTHbie 3amaud (Ha 0aze 2 — 3 ypaBHEHHI),
UCMOJb3ys 3aKOHbI ¥ (OpMyJibl, CBsi3bIBaOLIMEe (DU3UYECKUE
BEJIMYUHBI, B YACTHOCTH, 3allUCBIBATh KPATKOE VYCIIOBUE 3aJ[a4H,
BBISIBJIATh HEIOCTAIOIIME JaHHbIE, BbIOUPATh 3aKOHBI U (OPMYJIBL,
HEoOXOAuMble Uit €€ pelIeHUs, UCIOJIb30BaTh CIIPABOYHBIC JaHHbLIE,
HOPOBOJIUTh PACYETHl M OLEHUBATh PEATUCTUHYHOCTH IOJTYYEHHOI'O
3HAYeHUs (PUBUYECKOM BEJIMYMHBI; YMEHUE OINPEeisiTh Pa3MEPHOCTh

(bU3UYECKOM BEJTUYUHBI, TOJIYYEHHOU MMPU PEIICHUH 33/1a41

YMeHue xapakrepu3oBaTh NPUHIMIIBI  JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM YHUCJE OBITOBBIX NPHUOOPOB, U MPOMBIIIJIEHHBIX
TEXHOJIOIMYECKHUX MPOLECCOB M0 MX OMUCAHUIO, UCMOJbL3YS 3HAHUS O

CBOMCTBaX (DU3UYECKUX SBICHMH W HEOO0Xoaumble (U3UYECKHE




3aKOHOMEPHOCTH

10

YMeHne HCHojab30BaTh 3HaHUSA O (DU3MYUECKMX  SBICHUSX B
MOBCEIHEBHONW JKU3HU JUIg  oOecreueHusi 0e30MacHOCTH  IMpU
oOpamienun ¢ OBITOBBIMM ~ TIPUOOpAaMH U TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHHMS 370pOBbSi W  COOJIOJIEHUS HOPM
IKOJIOTHYECKOTO TMOBEACHUS B OKPYKAWIICH cpene; MOHUMaHUE
HEOOXOUMOCTH MPUMEHEHUS JAOCTHIKCHUN (U3UKKM U TEXHOJOTIMi

A7 palHOHaJIbHOT'O IMIPHUPOA0IIOJIL30BAHUA

11

OnblT mOMCKa, npeoOpa3oBaHUs W TpeACcTaBieHHs HH(popmau
(bU3UYECKOro CoJIEpKaHUs C HUCMOJb30BaHUEM HMHGOPMALIMOHHO-
KOMMYHUKATHBHBIX TE€XHOJIOTHI; YMEHUE OLICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHOW HWH(OpMAIMd HA OCHOBE MMEIOIIUXCS 3HAHUA U
JIOTIOJTHUTEIbHBIX ~ MCTOYHUKOB,  YMEHHME  HCIIOJIb30BaTh  IIPH
BBIMOJIHEHUM YYEOHBIX 3a/JaHUH HAYHHO-TIONYJIIPHYIO JIMTEPATYPY
(uU3MYECKOro COoJ/IepiKaHUs, CIIPABOYHBIE MaTEpUalbl, PECYPChl CETH
Wurepuer; BnaaeHue 0a30BbIMM  HaBbIKAMHU  NPEOOpa3zOBaHUs
uHpopManuu U3 OJHOM 3HAKOBOM CUCTEMbI B JIDYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHbIE ITUCbMEHHBIE W YCTHbIE COOOILLIEHUS Ha

OCHOBC HH(bOpMaLLI/II/I H3 HECKOJIBKHX HCTOYHHKOB




INEPEYEHb 2JIEMEHTOB COAEPKAHUS, IPOBEPSAEMBbIX HA OI'D
MO ®U3UKE

Kox

[IpoBepsieMblii 2JIeMeHT CO/iepsKaHUs

MEXAHUWUYECKUE SABJIEHHW S

1.1

Mexanuueckoe JaBmwxkeHue. MarepuanbHas Touka. Cucrema  orcuéra.

OTHOCHUTEILHOCTD JABHKCHHA

PaBHOoMepHOE U HepaBHOMepHOE ABWKeHHE. Cpennsisi ckopocTh. Dopmyna s

1.2 BBIYUCJICHUS CPEJIHEH CKOopocTu: v = S/t
PaBHOMEpHOE TPAMOJHUHEHMHOE ABUKEHHE. 3aBUCHUMOCTh KOOPIWHATHI T€jad OT
BPEMEHU B CIIy4ae PaBHOMEPHOTO MPAMOIUHENHOTO ABUKEHUS:
13 x(7)=x, +ut
I'paduxu 3aBUCHUMOCTH OT BPEMEHU /sl MPOEKIUH CKOPOCTH, HPOEKIUU
NepeMelleHus, IyTH, KOOPJMHATHI [PU PABHOMEPHOM MPAMOJIUHEHHOM
JIBUIKEHUU
3aBUCUMOCTL KOOPAMHATHI Tella OT BPEMEHU B CIydyae PABHOYCKOPEHHOTO
OPSIMOJIMHEMHOTO IBUIKEHUS
£
Sx(r) =V, *IT a4 * 5
@opMynbl Ul NPOEKUUH [EepeMELIeHUs, IMPOEKIUU CKOPOCTH U MNPOEKIUU
YCKOPEHHUS TPU PABHOYCKOPEHHOM TPSMOJIMHEHHOM JIBHKEHUU:
1.4 f)=vy,-t+a,-=
. Sy ( )_UO.\' +a, 5
v (t)=v,, +a,-t,
a.(f)=canst,
vy, =, =2a,s,
I'paduxu 3aBUCUMOCTH OT BpPEMEHM Uil MPOEKUHUU YCKOPEHUS, NPOEKIUU
CKOPOCTH, MPOEKIHMH MEpPeMELICHUs, KOOPAUHATHI MPH PABHOYCKOPEHHOM
OPSIMOJIMHEMHOM JBUKEHUH
1.5 CBobOoaHoe nageHue. Gopmylibl, OMUCHIBAIOIIUE CBOOOJHOE MAJCHUE TEIA IO

BCPTHKAIH (,IIBH}KCHHC TCJIa BHHM3 HIHW BBCPX OTHOCHTCILHO IMOBCPXHOCTH

3emun). I'paduku 3aBUCUMOCTM OT BPEMEHH JUIS TMPOEKIUUA YCKOPEHUS,




OPOEKIMU CKOPOCTH M KOOpPAWHATBI MpU CBOOOJHOM MAJEHUHM Tena [0

BEPTHKAIH

1.6

CKOpOCTh PAaBHOMEPHOIO [JIBMKEHHS Tella 10 OKpykHOCTH. HampaBnenue
CKOPOCTH.
®opmysia i1 BBIYUCIACHUS CKOPOCTH 4YEpe3 pajuyC OKPYKHOCTH W MEPHUO/
oOpaieHus:

27R

5 i

LenTpocTpemurtensHoe yckopeHue. HampaBneHue LEHTPOCTPEMHUTEILHOTO

yckopenus. Gopmyna [ist BBIMUCIEHHUS YCKOPEHUS

-

— L}-

=R
®opmyiia, CBA3BIBAIONIAS NIEPUOJ] U HACTOTY OOpaICHHUS:

1

\':?

1.7

Macca. ITnotHocts BemecTBa. @opmMyiia Jjisi BHIYUCIEHUS TUIOTHOCTH:

_m
=3

1.8

Cuta — BektopHas ¢puszndeckas BeandnHa. Cl10KeHUe Uil

1.9

SAsnenue unepuuu. [lepssiit 3akon HeroToHa

1.10

Bropoii 3akon Hetorona:
F=m-a

CoHanpapIeHHOCTb BEKTOpPA YCKOPEHHUS Tejla U BEKTOPA CHJIbI, IEUCTBYIOIIEH HA

TEII0

B3aumoneiictBue tein. Tperuii 3akon HeloTona:

12

1.12

Tpenue nokos u TpeHue ckonbkeHus. opmyna 11 BEIMUCICHUS MOIYJIS CHIIbL

TPEHHUA CKOIbKCHHUA:




Frpz.u-‘\

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aedopmanuu. 3aKOH YHIPYrou

nedopmaruu (3akon ['yka):

F=k-Al

1.14

BcemupHoe tarorenue. 3aKkoH BCEMUPHOTO TATOTEHUS

my - M,
F = G ‘—“-
R
Cuta TsokecTd. Y CKOpeHue CBOOOHOTO TMa/ICHHS.
dopmyia i1t BBIMUCIECHUS CUJIbI TSHKECTH BOJIM3HM 1oBepxHOCTH 3emiu: F = mg.
JIBmkenue mianetr Bokpyr Connua. [lepBasi kocMu4eckas CKOpOCTb.

HeBecomocTs U neperpy3ku

1.15

Nmnynbe Tena — BeKTopHas (Gpu3nyecKas BeJIMYUHA.

p=m0

Nmnynbe cuctemsl Tesn. M3menenue ummnynbca. UMnyiibe cuiibl

1.16

3aKOH COXPAaHEHHS UMITYJIbCA JJIST 3aMKHYTOH CHCTEMBI TEJL:
D=my0, +m,, =const

PeakTtuBHOE nBUKEHHE

1.17

Mexanuueckas padborta. @opmyiia 1Jisi BLIYUCIECHUS PAOOTHI CUJIIBI:

A=Fsoosa

Mexanuueckass MOIIHOCTD:

1.18

Kuneruueckas u MOTCHIHAIbHAA DHCPIHAL. CDopmyﬂa JJ1A BBIYHCIICHHA

KMHETUYECKOI IHEPIUM:

p.
nmu-
Ekz =

Teopema o0 kuHerudeckoi sHepruu. Gopmyra aJisi BBIYUCICHUS MOTEHIIMATLHON




OHEPTrHH TCIA, MOAHATOIO

HaJ 3eMIIEH:

1.19

MexaHnuueckas JHEprus:

E=E,;+E,

3aKOH COXpaHEHMSI MEXaHUUYECKOU aHeprun. Dopmylia /1 3aK0HA COXPAHEHUS

MEXaHUYECKOil DJHEPruu B OTCYTCTBHE CUJI TpeHus: £ = const.

[IpeBpamienre MexaHUUECKONU YHEPTUH MIPU HATUYHUH CHIIBI TPEHUS.

1.20

[TpocThie MeXxaHU3MBI. «30/I0TOE MPABUIIO» MEXAHUKH.
Ppruar. MomenT cunsl: M - Fl.

VYcnoBue paBHOBECHUS pblyara:
M +M, +..=0
[TonBuskHbIM 1 HenoABUKHBINA O10ku. KIT/] mpocThix MexaHU3MOB,

]] —_ ‘411 QIIesHAR
‘431@‘1‘333&5

1.21

JlaBienue TBEpIOTO TEIIA.

dopmyia 111 BBIYUCIECHUS AaBJICHUS TBEPIOTO TENa:

.
p-S'

JlaBnenue raza. ATmochepHOE 1aBlICHHE.

['uapocratuyueckoe qaBlieHUE BHYTPH KUJIKOCTH.

(I)opmyﬂa IJ151 BBIYUCIICHHUA OABJICHUA BHYTPH KHUIKOCTH!

p=pgh+p.,

1.22

3akon [Tackans. ['uapaBnuueckuii npece

1.23

3akoH Apxumena. Dopmyna s ONPEACICHUS BbITAJKUBAIOUIEH

,IlCﬁCTBleI.]J,Cﬁ HA TEJI0, MOTPYKEHHOE B KUAKOCTh UJIU Ta3:
Fp =P8V

Venosue nnasanus tena. [InaBanue CYIOB H BO3AYXOILIaBaAHHUEC

CUJIBI,

1.24

Mexanuueckue kosieOanusi. AMIUIMTYIa, TEPUOJ M 4YacToTa KOJIeOaHUi.




®opmyiia, CBA3BIBAIOIIAS YACTOTY M MEPHO]T KOJIeOaHMi:

1
V==
T

1.25

Marematu4yeckuii M TpPYKUHHbIH MasTHUKU. [IpeBpailieHue HHEpPruu npu

KoJe0aTenbHOM JABHKCHHH

1.26

3aryxaroniue kosiebanusi. BeiHyk1eHHbIe Kosiebanus. Pe3onanc

1.27

Mexanuueckue BosiHbL. [IpomonbHbIe M monepedHbie BOJHBL J[JIMHA BOJHBI U

CKOPOCTh PACHPOCTPAHECHHS BOJIHBI:

Lr=v-T

1.28

3Byk. ['poMkocTh U BeIcOTAa 3ByKa. OTpask€HUE 3BYKOBOW BOJIHBI HAa TPAHMIIE

JnByX cpea. UudpasByk u ylibTpa3zByk

1.29

Ilpakmuuecxue pabomul

W3mepenue cpeaHel IJIOTHOCTH BEIIECTBA; apXMMEIOBOH CHIIBI, IKECTKOCTH
npyxuHbl; kKod(dduiimenTa TpeHUs CKOJIbKEHUS; padOThl CHIIBI TPEHUS, CHJIBI
YOPYTOCTH; CPEAHEH CKOPOCTH JABUKEHUSI OpyCcKa M0 HAKJIOHHOM IUIOCKOCTH;
yCKOpeHHst OpycKa Mpu JABWKEHUM 110 HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuosa Koiie0aHM MaTeMaTHUYECKOr0 MAasTHHUKA, YacTOThl M IEpUoja
KoJie0aHUi NPYKMHHOTO MasTHUKA; MOMEHTA CHWJIbI, JICMCTBYIOIIETO HA pblyar;
padoThl CHUJIBI YHPYTOCTH IPHU MOABEME Ipy3a C I[OMOLILI0 HEMOJBUIKHOTO
O110Ka; paboThl CUIIbI YOPYTOCTH MPU HObEME IPy3a ¢ HOMOIIBI) MOIBUKHOTO
Onoka.

WccnenoBanue 3aBUCMMOCTH apXUMEIOBOM CUIBI OT 00bEMA MOrpyXEHHON
YaCTHU TeJia M OT IUIOTHOCTHU JKMJIKOCTH; HE3aBUCUMOCTHU BBITATKUBAIOIIEH CHJIBI
OT MAcCChl TeJIa; CUJIbI TPEHUSI CKOJIbKEHHUS OT CUJIbl HOPMAIBHOT'O JAABIICHUS U OT
poaa MOBEPXHOCTH; CUJIbI YHPYTOCTH, BO3HUKAIOIICH B IMPYIKUHE, OT CTEIECHU
nedopMaluy npy>KUHBI; YCKOPEHUs: OpycKa OT yrIjia HAKJIOHA HaIpaBJIsIOIICH;
nepuoaa (4acToThl) KOJICOAHUN HUTSHOIO MasTHUKA OT JUIMHBI HUTH; MEPHOJA
KOoneOaHUi MPYKUHHOIO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH IPYIKUHBI;
UCCIICIOBAHUE HE3aBUCUMOCTH IEpHoja KoleOaHUM HUTIHOIO MAasTHUKA OT

maccel rpy3a. [IpoBepka yciioBusi paBHOBECHSI pblyara

1.30

Quzuueckue seleHUss 6 Npupooe: TIPUMEPHl JBWKEHUS C Pa3IUYHBIMU
CKOPOCTSIMM B JKMBOUW U HEKMBOU MPUPOJIE, ACHCTBUE CUJIbI TPEHUS B PUPOJE U
TEXHHUKE, MPWIMBbI W OTIUBBL, JBUkKeHHe IUaHeT COJIHEYHON CHCTEMBI,

PCAKTHBHOC ABHUMKCHHUC JKHBBIX OPraHH3MOB, PbIYdard B TCJIC YC/IOBCKA, BIIMAHHUC




atMOc(epHOro MAaBJCHUS HA JKUBOM OPraHu3M, IUIABAHUE PbIO, BOCHpUATHE

3BYKOB KHBOTHBIMH, 3CMIICTPACCHHC, celicMHUUYecKue BOJIHBI, HYHAMH, 3X0

Texnuueckue })‘Cﬁ?})()ﬁ(ﬁ’?ﬁﬁﬂ.' CIIHAOMETP, MAaTUHKH IIOJOXKCHHA, PACCTOAHHUA H
YCKOpPCHHUA, OHHAMOMCTP, MNOIAIIUIIHUKH, PaKCThl, PpbIYvar, HO,E[BI/I}KHI:»II‘/JI H

HCHO,E[BI/I}KHBIﬁ 6HOI(H, HaKJIOHHafA IINTOCKOCTb, MPOCTbBIC MCXaHHU3Mbl B 6]:1Ty_1

13l COOOIIAIIMECS COCY/Ibl, YCTPONUCTBO BOAOMPOBO/A, T'MJIPABIMYECKHUH IPECC,
MaHOMETp, OapomeTp, BBICOTOMEpP, IOPIIHEBONM HACOC, APEOMETP, IXOJOT,
UCIOJIb30BaHUE YJILTPA3BYyKa B OBITY U TEXHUKE

2 TEIJIOBBIE SIBJIEHM A
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KUHETUYECKOH  TEOpPUM  CTPOECHUS

2.1 BeliecTBa. Mojenu TBEPIOro, KUAKOTO M ra3000pa3HOro COCTOSIHUN BEILECTBA.
Kpucrannuueckue u amopdusie Tena

55 JBukenue wactuy BemiectBa. CBfA3b  CKOPOCTHM  JBWXKEHHUS YacTHL[ C

- temnepaTtypoid. bpoyHoBckoe nuskeHue, 1uddy3us

2.3 CmauyuBaHKME U KaNWUISIPHBIC SIBJICHUS

2.4 TennoBoe pacmupeHue U cKaTue

2.5 TennoBoe paBHOBeCHE

26 Buytpennsis sHeprusi. Pabora u Teruionepegadya Kak crnocoObl HM3MEHEHMS

- BHYTPEHHEH YHEPruu

2.7 Bujsl Teruionepenayu: TeIONPOBOAHOCTb, KOHBEKIUS, U3TYYEHHE
Harpesanne wu oxnaxknenue ten. KonwdecTBO — TemioTbl.  YaenbHas
TETUIOEMKOCTB:

2.8 :

O=cmlt,—t,)
3aKOH COXpaHEHUs PHEPruM B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIUIOBOIO
Oananca:

2.9
0 +0, +..=0
Wcnapenre u koHaeHcanusi. V3mMeHeHHe BHYTpPEHHEH HHEPrUM B MPOLECCE

10 ucnapeHusi U koHjaeHcauuu. Kumenue kuakoctu. VYienbHas — TeIUiora

- napooOpasoBanus: L = O/m

2.11 BrnaxkHocTh BO31yXa




[InaBnenune wu kpucrawmsanus. V3meHeHue BHYTpPEHHEH OJHEpruum mpu

ITaBICHHUHA U KPHCTAJINTH3A1HH. Y,EleﬂbHaﬂ TCIUIOTA IIaBJICHHA:

2.12 P i
A=—
m
BHyTpeHHsst sHEeprus cropaHus TOIUIMBA. Y iebHas TeIuloTa CropaHus TOIUIMBA!
2.13 q=0/m
2.14 [Tpunuuner padotet TerioBeix apurareneit. KITJ[ remnoBoro asurarens
Ilpakmuuecxue pabomul
W3mepenue yaenbHONU TEMIOEMKOCTH METAINIMYECKOr0 LMIUHAPA; KOJIUYECTBA
TEIUIOThI, TOJYYEHHOTO BOJIOH KOMHATHOW TeMmIeparypbl (UKCHUPOBAHHOM
Macchl, B KOTOPYH OIIYIIEH HarpeTblii LWIWHIP;, KOJWYECTBA TEIUIOTHI,
2.15 OT/JIAHHOTO HArpeThiM IHJIMHJIPOM, MOCJIE ONYCKaHWS €ro B BOAY KOMHATHOM
TEMIIEPATypbl; OTHOCHUTEILHOM BIIQXKHOCTU BO31yXa; VYACIbHOW TEIUIOTHI
wiaBjaeHus: Jbaa.  MccnemoBaHue M3MEHEHHsT TEMIEPATypbl  BOJbI  MPH
PA3IMYHBIX YCIIOBHSIX; SIBIIGHUS TEIUIOOOMEHa IPU CMEUIMBAHUHU XOIIOAHOU U
ropsiyeit Bo/ibl; Impolecca UCrapeHus
Duzuueckue sA61eHUA 6 npupoode: TOBEPXHOCTHOE HATSIKEHUE U KANWIUIIPHBIE
2.16 SIBJIEHUSI B MPUPOJE, KPUCTAUIBI B mpupoae, uzinydenue CosHia, 3aMep3aHue
BOJ0EMOB, MOpPCKUE Opu3bl; 00pa30BaHUE POCHI, TYMaHA, HHEA, CHETa
Texnuueckue ycmpoiicmea: Kaluiusipbl, IPUMEPBI UCIIOJIB30BAHUS KPUCTAIIOB,
517 KUJIKOCTHBIH TEPMOMETp, JaTUUK TEeMIepaTrypbl, TEPMOC, CUCTEMA OTOILICHUS
- JIOMOB, THI'POMETPBI, NICUXPOMETpP, MapoBasi TypOUHA, NBUTATENIb BHYTPEHHErO
cropasus
3 DJIEKTPOMAT'HUTHBIE ABJIEHUS
3.1 Dnexktpu3anus tei. JIBa Buaa 2JEKTPUYECKUX 3apsioB
32 B3aumoieiicTBue 3apsikeHHbIX Tel. 3akoH Kynona
33 3aKOH COXPaHEHHUS MIEKTPUYECKOTrO 3apsjia
14 DOnektpuyeckoe mone. Hanpsyk€HHOCTh dnekrpuveckoro mnons. [Ipuniun
- CYNEPNO3ULIMU DIEKTPUUECKHUX MOJICH (Ha KaY€CTBEHHOM YPOBHE)
35 Hocurenu osnexkrpuueckux 3apsnoB. JlelHCTBUE DIEKTPUYECKOTO T0Js Ha
- areKTpudeckue 3aps/ibl. [I[poBOAHUKY U TUAIIEKTPUKU
3.6 [TocTosiHHbIN dNEeKTpUUeCKUuil TOK. JlelcTBus anekrpudeckoro toka. Cuia Toka.




Harnpsokenue.
I=q/t, U=A4/4q

DNEeKTPUYECKOE COMPOTUBIIEHUE. Y ICIILHOE AIEKTPHUUECKOE CONIPOTUBIICHUE:

3.7 R = pl/S
18 3akon Oma a1 yyactka snekrpuueckoit nenu: / = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOAHUKOB:
C  TT—TT T. D
3.9 [TapannenbHOE COEMHEHHUE MPOBOJIHUKOB PABHOTO COMPOTUBIICHHUS
U=U,I=I+1;R=—.
: = : = 2
CMeniaHHbIe COEIMHEHUS TTPOBOIHUKOB
310 Pabora u MmouHoCTh 3ekTprdeckoro Toka. A = Ult, P = Ul
3akon [[xoyius — Jlenua:
3.11 2
. Q =] -R-t
212 OnbiT Jpcrena. MarHuTHOE MOJIE€ TPSMOro MPOBOAHUKA € TOKOM. JluHuwm
MarHuTHOM UHAYKIIUU
113 MarsaurHoe moje IIOCTOSSHHOIO MAarHurta. B3auMoJeHCTBHE MOCTOSHHBIX
MarHUTOB
3.14 JlelicTBHE MAarHMTHOTO T0JIS1 HA POBOJHUK C TOKOM
3.15 OnbiTel @apanes. SABnenue snekrpoMaruuTHOM uHayKiuK. [IpaBuio Jlenna
3.16 Ilpakmuuecxue pabomul

W3mepeHue  DIEKTPUYECKOTO  CONPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
IIEKTPUUECKOr0 TOKA; pabOThI AIEKTPUIECKOTO TOKA.

WccnenoBanue 3aBUCHMMOCTH CHJIbI TOKA, BO3HMKAIOLIErO B IMPOBOJHUKE
(pe3ucTopsl, JamMnoyka), OT HaMpsKEHUs Ha KOHIAX ITPOBOJHUKA; 3aBUCUMOCTHU
CONPOTUBJIEHUS OT JJIMHBI MPOBOJAHUKA, TUIOMAAN €r0 MOMNEPEYHOTO CEYEHUS U

YAOCIBbHOIO COMMPOTHBIICHUA.




[IpoBepka npaBuna i HIEKTPUUECKOrO HATPSKEHUS NMPU 1OCJIE10BATEILHOM
COEJMHEHHUH IIPOBOJHUKOB; IIpaBH/Ia Ul CHJIbl AJIEKTPUUECKOTO TOKa IIPU

napauieIbHOM COEMHEHUHN MTPOBOIHUKOB (PE3UCTOPBI U JTAMIIOYKA)

Quzuueckue sA61eHUs 6 nNpupode: DIEKTPUUYECKHE sBIIEHUS B aTMocdepe,

3.17 IIEKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE TOJIE 3eMiId, Apeitd Mmoatocos,
POJIb MATHUTHOT'O TIOJISI J1J1s JKM3HU HA 3emiie, MOJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea: HIEKTPOCKOI, aMIIEPMETP, BOJLTMETP, PEOCTaT,
CUETYMK  DJIEKTPUYECKOW  DHEPrUM,  DJIEKTPOOCBETUTEIbHBbIE  NPUOOPHI,
3.18 HArpeBaTeIbHbIC IEKTPONPUOOPHI (nmpumepsr), IEKTPUUYECKHUE
OPEIOXPAHUTENH, DJICKTPOMArHUT, DSJEKTPOJABUTATEIbL IOCTOSIHHOIO TOKAa,
reHepaTop MOCTOSHHOTO TOKA
3.19 DNeKTpOMarHuTHbIE BOJIHBI. [1IKkana 21eKTpOMarHuTHBIX BOJTH
3.20 Jlyuesas mozens cBera. [IpsmonuHeiiHoe pacripocTpaHEeHHEe CBETa
3.21 3akoH oTpaxeHus cBera. [Lockoe 3epkaio
3.22 [Ipenomnenue cBeTa. 3aKOH MPEIOMIIEHUS CBETA
3.23 Jucnepcus cBeta
304 JIunza. Xop nydeit B nuH3e. @oKycHOE paccTosiHue JuH3bL. Onruyeckas cuiia
- mun3el: D = 1/F
3.25 ['na3 kak ontuyeckas cucrema. Onruueckue npudOpsI
Ilpakmuuecxue pabomul
#itHParfH#3mepeHnue ONTUYECKOW CHJIBI COOMpaloie JuH3bL, (HOKYCHOTO
paccTosiHUs COOMPAKONIEH JIMH3BI (110 CBOMCTBY PAaBEHCTBA PA3MEPOB MPEAMETA U
n300pakKeHus, KOrja MpeaMeT pacIioioKeH B JIBOMHOM (oKyce), mokaszaTess
3.26 MPEIOMIICHUS CTEKIIA.
#it#ParfH###ccnenoBanue CBOMCTBA M300paKEHUS, IMOJTYHYEHHOTO C MOMOIIBIO
coOMparomed JMH3bI; W3MEHEHUS (OKYCHOrO PACCTOSHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCHMMOCTH YIJIa HPEIOMJICHHS CBETOBOIO Jiyya OT yrjla NMajeHUs Ha
IPaHUILIE «BO3IYX — CTEKIO»
397 Quzuueckue aerenus 6 npupoode: 3armenuss Connua u JlyHel, nBera Temn,
- ONTUYECKHE siBJIeHUs B atMocdepe (1Bet Heba, pedpakuus, paayra, MUPaK)
398 Texnuueckue ycmpoiicmeéa: O4YKHM, HeEpUCKon, QoToanmapar, ONTUYECKUE
- CBETOBO/IbI
4 KBAHTOBBIE SBJIEHW A
4.1 PanuoaxtuBHocth. Anb(da-, Oera-, ramma-usnydenus. Peakiuu anbda-u Oera-




pacrana

4.2 OnbiTel Pe3epdopaa no paccesinuto anbda-vacruil. [Inanerapuas mojaens atoma

4.3 CocraB atoMHoro siipa. M3oromnst

4.4 [Tepuon nonypacraia aTOMHBIX siIEp

4.5 Snepuble peakiyu. 3aKOHbI COXPAHEHUS 3apsI0BOTO U MAaCCOBOT0 YHCE
Quszuueckue sa61eHUs 6 Npupode. E€CTECTBEHHbIA PpPaJUOAKTUBHBIA (HOH,

4.6 KOCMHYECKHME JIYYd, PaJUOAKTHUBHOE H3JIyYEHUE MPUPOJHBIX MUHEPAJIOB,
JIeHCTBUE PAaJiMOAKTUBHBIX U3JIyYEHUN HA OPraHU3M Yell0OBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHIUBHAYAILHBIN J03UMETP, Kamepa

Buiibcona, sinepHasi DHepreTuka




YUYEBHO-METOJUYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JISI YYEHUKA

» Gusuka: 7-i knacc: 0a30BbIN YPOBEHDb: YUeOHUK; 3-€ U3aaHue, nepepadboTaHHoe
[Tepeinkun .M., UBanoB A.W. AkinonepHoe o01ecTBo «M31aTensCcTBO
«IIpocsemenue»

» Gusuka: 8-# KIacc: 06a30BBIN YPOBEHb: YUEOHUK; 3-€ U3/1aHuE, TIepepadboTaHHOE
[Tepeinkun .M., UBanoB A.W. AkinonepHoe o01ecTBo «M31aTensCcTBO
«IIpocsemenue»

» Gusuka: 9-i kmacc: 6a30BBIM YPOBEHb: YUEOHUK; 3-€ U3/1aHUE, TIepepadoTaHHOE
[Teppinkun U.M., I'ytauk E.M., UBanoB A.U. u ap. AKIimoHepHOE 00IIECTBO

«31aTenbCcTBO ((HpOCBCHLEHHG»

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

«Onexrponnas Guszuka. 7 knacc. Metonuueckue pekomenaanuu. [loypounsie
pa3padboTku Kk yueOHuky Ilepeimkuna Y. M., iBanosa A. W.» (aBtopsr: [leTtpoBa
M. A., Haaunos U. A., Yepnenkas U. B., Slayk B. A.).

«InexrponHas Guszuka. 9 knacc. ba3oBsiil ypoBeHb. MeToauueckoe nmocodue»
(aBTopel: Uepaukosa O. A., 'manenkosa C. H., Kyapssues B. B.).

«®u3uka. 7 knacc. bazoBslit u yriry0néHabii ypoBHU. JlabopaTopHbIit

IPAKTUKY M.



IHUDPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCbBI CETH
UHTEPHET

«Enunas xomneknusa nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB» (school-
collection.edu.ru.)

«Kmaccuas ¢pusuka» (class-fizika.ru.)

«Poccwiickas anekTpoHHas mkoiaa» (resh.edu.ru.)






