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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TIOJIOKEHUH W TneG BaHM X pe3yJbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom deaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTA OOyYaloUUXCsi W OpraHU3alfio U3y4YeHUS
¢bu3MKN Ha AEATETHbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKe yUWUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanmzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIeA0BATEILHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUsI IMPEIMETHOrO COJACpPKaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa € MENBIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEH ©  (GU3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY  MHpa,
IpenocTaBisieT HanbOoyiee SCHbIE OOpa3lbl NPUMEHEHHsS HAyYyHOTO METO/a
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (DOPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEpeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIIoJaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPINPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIC
JI0Ka3aTeNbCTBA JUIsl TOTyYeHHSI BHIBOJIOB.

[lenmn wusyuenus GU3NMKKA HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS
ompenenensl B Konnenmuum mnpemnomaBaHusi ydeOHoro mpeamera «Dusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPaAaMMbl, YTBEPKACHHONH pELICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [1K4BH).
Hean usyuyeHus pusuku:

IPHOOpPETEHHUE HHTEpPECA ¥ ~Tnenr TeHus “OydalomUXCd K HaydHOMY
U3YYCHUIO TPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIC IMO3HAHUSA B (hOPMUPOBAHHE
HCCIIEIOBATEIBLCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEICTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl MO (DU3WKE HA ypOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHue 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATH U OOBIACHATH (DU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHHUS MPOCTEUIIUX PacUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJFOMAaTh MMPUPOIHBIC SBJICHHS W BBITIOJHSATH OTBITHI,
nabopaTopHble paOOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEll PU3NUECKOT0 COAEpKaHUA,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKOM HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraempiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaromnuxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poJib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. M3Mepenune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpentHocts n3mepennil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd HU3YYalOT TMPUPOLY.
EcTecTBeHHOHayuyHBIH METOJ| IMO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCKUX SBICHHUN C MOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPhl U NPOLEAYypa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3MepeHnue pacCTOSAHUM.
3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HiapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUM BeLIECTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3Mmepbl. OMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemectBa. CBSA3b CKOPOCTH JBWKEHHS YACTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenue nuddysumn.
3. HabGmionenume  sBimeHWid,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onrr=x1

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadmuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSAKEHUSL.
Pa3nen 3. /IBu:KeHHe H B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABHKEHUU. Pacuér myTtu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue TeJl Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHJIA
TshkecTu. Cuila TsKecTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenne
CWJI, HANIPABJIEHHBIX IO OJHOM mpsiMou. PaBHOmelncTByromas cwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKOoro JBUKEHUS Teja.
2. N3mepeHune cCKOpoCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmronenue siBeHus: MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)EeHue CUJI, HaIPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOIO JIBMKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM ITIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
NPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmepaTypbl. llepemaua naBieHus
TBEPABIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBjepus ~wrmwac u ot r1yOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmochepHoe naBieHue. [IpuUumMHBI CylIeCTBOBaHHS
BO3MyImIHONW 000y0uku 3emiu. OmbiT Toppuuenmu. M3mepenue atMmochepHOTO
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JlencTBrE KUIKOCTH M ra3a Ha IMOTPYyKEHHOE B HUX TEJO. BhITAIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne neCTBUSA aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U IIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHJIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: MJABaHUE WJIM MOTPYKEHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLICH CHUJIbI, JCHCTBYIOIIEH HA  TEJoO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJIKOCTh YaCTH TeJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTnueckas H NMOTEHIMAIbHAs SHEPIHUS.
[IpeBpallieHre OTHOTO BHJIA MEXAHUTA~wALf - IeNTUU 3 IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JBH)KEHUHU Tela

110 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KJIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, TOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOW TEOPHUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TemIOBOe paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeruIonepesaya 1%} COBEpILIEHUE paboThI. Buner TEIUIONIEpEAAYH:
TEILIONPOBOJIHOCTD, KOHBEKIIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBrneHue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JIaBJICHHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CTOPaHusl.

[Tpununer pabotel TeroBbix apurarencit KIIJ[ temmoBoro nBurarerns.
TeruioBble IBUTATENN U 3aIIUTa OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

JHemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHSL.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KallWUISIPHBIX SIBJICHUN.
HabnrogeHue TemioBoro paciupeHus Teu.

W3meHeHne AaBieHUs Tara m~u u= eHenur- 00bEMa UM HarpeBaHUM WIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Bunae! Tenmonepenayn.

OxJ1aXkJIeHuEe TpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B 0a/UIOHE MIMPUIIA.

OnbITHI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs BHYTpPEHHEH OHHEpPruM Tella B PE3yJIbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanre siBIEHUS TEIMIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOM U
ropstuer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH
TEII000MEHE C HAarpeThiM METATUITMUECKUM LIMJTHHAPOM.

Onpenenenue yaeabHOU TEIMITOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaeIbHON TEIUIOTHI TIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tea. [Ba poja »sieKTpUYEeCKUX 3apsaoB. B3anmopenctBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. Ilpuniun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKHA TOK. YCTORMT ~VI™ 2CTROR? U DJIEKTPUYECKOTO  TOKa.
VICTOYHUKN MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimepoBaTtenlbHOE M MMApajuIENbHOE  COCIHMHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKkTpuyecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarauTHoe 1oJje  3JIEKTpUdeckoro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOreHEPATOP. Cnoco0bl MTOJTYYEHUSI ANEKTPUYECKOU DHEPTHH.
DEKTPOCTaHIIMH Ha BO30OHOBISIEMBIX HCTOUHHUKAX SHEPTHH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MUHAYKLMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJIKOCTH.
. I"'a30BbIN pa3ps.
. 3MepeHne cuitbl TOKa aMIeEPMETPOM.
. I3MepeHne 211eKTpUIeCKOr0 HAIPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHre MArHUTHBIX MOJIENH TOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MArHUTHOIO [INTIS **» TTNA° VTHUK © TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLWU.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DneKTpOreHepaTop NOCTOSIHHOIO TOKaA.

Jlabopamopnvie pabomul u onvimeol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JIARJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenure u peryJupoBaHue CUIIbl TOKA.

N3mepeHune u peryJnpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOIITHE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEHUs U MaTepuaa.

[IpoBepka mpaBwiia CIHOXKEHHUS HAIPSHKEHUH TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
MN3ydeHne MarHuTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEIMHEHUH U Pa3/IeIICHUN.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIKME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUSA
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS TOKa B
KaTyIIKe.

18. MI3yueHune AEUCTBUS MarHuTA™n TIc g HA TIT Y)BOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENIS.

20. U3mepenue KIIJI anmekTpoaBUrareslbHOl yCTaHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KJTACC

Paznen 8. Mexanuveckue siBJIeHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nerkeHue. HepaBHoMmepHOe npsiMmonHeNHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yacrota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCcTpeMUTEbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTona. Bropon 3akoH Herorona. Tpertuii 3akon HeroTroHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpanieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynbec tena. Mi3menenne mmmyibeca. UMmysibe cuiibl. 3aKOH COXpaHEHUs
MMIyJibca. PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWJI TSHKECTH, YMPYTOCTH,
TpeHus. CBs3b 2HEPruu U padoThl. [loTeHIIMaIbHAS PHEPTUS TEJa, MOIHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGmroneHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPACKTOPHI IBIIKEHUS OJHOTO M TOTO Xe Tela
OTHOCHUTEJIFHO Pa3HBIX TEJl OTCUETA.

W3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanne MpU3HAKOR Namriaver yneHHO™ ) JIBKCHUS.

HaOmronenune aBrKeHUsI Tela Mo OKPYKHOCTH.

Habmronenne MexaHnIeCKuX SBICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPCHHOM JBIKECHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Teja M JICUCTBYIOIICH Ha HETro
CHJIBI.

Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEJI.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMIrysabca pu B3aUMOJECHCTBUH TEI.

[IpeoOpazoBanus YIHEPTUH MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUM.

CoxpaHeHue uMITyJIbca Npy adCOJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMUECKON PHEPTUH MPH CBOOOTHOM Ta/ICHUH.
CoxpaHeHre MEXaHUYECKOU SHEPTUH MPU JBMXKCHUH TeJia MO/ ACHCTBHEM
TIPY>KUHEI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JaJbHEUIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA WIHA TETIEHKKH.

OnpenencHue CpeaHE CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JIBHUKEHUM TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCSTCS Kak psiji HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJINHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOoCTH TIPU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. MexaHnUeCcKHe KnnmeRaaug 1 ROTH™,

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHO/I,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYKUHHBIM MasATHUKH. [IpeBpamienue
SHEPrUM MPH KOJIeOaTETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnesle — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
nonepeyHble BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MOJX JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Habnronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamopubze pabomul u onvimel.
1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHMH MaTeMaTUYeCKOTo
MasiTHUKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOIeOaHUH MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoOJa KoieOaHUl Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmBITBI, JEMOHCTPUPYIOLME 3aBHUCHUMOCTh  TNepuoaa  KoJjeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 0JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoOJie.  DJEKTpOMarHuTHble  BoJHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa cBera. CKopocTh cBeTa. BONHOBBIE CBOWMCTBA
CBETAa.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHNTHETY PATIH

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbIE SIBJIEHHUS.

JlyueBas  momenp  cBera.  Mcrounuku ~— cBera.  [IpsiMosmHerHOe
pacnpoctpanenue cBera. 3atmenust Connua u JIlynel. OTpaxenue cera. [Inockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydeir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTNIa M Tejieckomna. ['a3 kak omnrTuueckas cuctema. BiIM30pyKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbioToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenune n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop ydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6eoro cBeTa B CIIEKTP.

12. [Tomyyenue 6em0T0 CBETA IPH CIOKEHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPaXKEHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3ydeHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIJia
MaJICHUS Ha TPAHUILIE «BO3yX—CTEKIION.
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4. Ilomydyenue n3o6paxeHHil ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O PA3JOKEHUIO AT TN ~RE A R CTIET T,

7. OnbITBl IO BOCHPUSATHIO IIBETA MPEAMETOB IMPHU WX HAOMIOACHUHM dYepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NoriomeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro szapa. HWszoromsl. PaanoaxtrBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX IED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOI'O YHCEIL
DHeprus cBsI3M aTOMHBIX sanep. CBsA3p Macchl M dHEpPruM. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3InYHbIX Ta30B.

3. CnekTtp Bogopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHHME HHEPrMU YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTMBHOTO (poHa.

IHoBTOpPHUTEIBLHO-00001IA0IIIUAIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JI CUCTEMAaTHU3alluu
U 0000mIeHWS  TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU M3YYCHUH BCETO Kypca (U3HKH, a TAKXKEe I TMOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢u3uke Ui 0O0yyaroluxcs,
BBIOPABIIMX ATOT yUYE€OHBIN MpeMeT.

[Ipr M3ydyeHUn JTaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHMS, pelaTh 3aJaud, B TOM YHCIIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIMNIUANBHO AESTENbHNCTHT % var kTen N HHOTO pasjeia pean3yeTcs
32 CY€T TOro, 4YTO OOy4YallIMecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTh W HAYYHO OOBICHATH
bu3nueckue SBICHUS B OKPYKAIOIIEH MPUPO/IEe U TOBCEAHEBHOM JKU3HMU;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSICHSIT HAy4HbIC OCHOBBI HamOOJie€ BaKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOUHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne Gu3UKM Ha YPOBHE OCHOBHC™O OOIIPTO 0Opa3oBaHUsI HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyyatomierocs OyayT cOpMUpPOBaHBI CIIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTAThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpasKIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJIEHUH OOILIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BaXHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JIE€ATEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHs TEXHOJIOTHW, BAXKHEHIIEH COCTABIIAIOLIEN
KYJBTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS MU  JIMOLUMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU TMpaBuUi OE30MacHOrO IOBEACHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JOMAIIIHUX yCIIOBUSX;

- c(pOopMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpya10BOro BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE B PEIIEHUWM NPaKTUYECKUX 3aJay (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY M3yUCHUIO TPO(dECCHid, CBSI3aHHBIX C (DU3UKOMH;

e 7)3KOJIOrHYECKOr0 BOCIIUTAHUS"

e - OpHEHTAlMs Ha TPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3agad B
0o0JIacTH OKpYy>Kalollel Ccpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer HX

pelieHus;

e 8) amanTanmuum K HM3MEHSIIOINIMMCSI YCJIOBHUSIM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aMMOJICUCTBUU MPU BBINOJHEHUU UCCICIOBAHUM U
IPOCKTOB (DM3UYCCKOW HAINPaBICHHOCTH, OTKPBITOCTH OMBITY MW 3HAHUIM
TIPpYTHX;

e - TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
e TEIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTu
du3uKy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JEHUCTBUM C YYETOM BIMSAHHMS HAa OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX IN100aTbHBIX TOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromnierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE I03HABATEIbHbIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHbIC  JICWCTBUS,  PETYJISTHBHBIC
YHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

ITo3HaBaTe/IbHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBnle JJornueckue JelicTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(sBNIEHUN);



yCTaHABJIMBATh CYMIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHUSI JJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH Y MTPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
JaHHBIX U HAOMIOEHUAX OTw~rariyr oa ¥ (hvHUEeCKUM SIBIICHUSM;
BBISBJISITH TTPUYMHHO-CJICAICTBEHHBIC CBS3M TPHU M3YYCHUU (PU3NIECCKUX
SIBJICHUA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCTIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUUHH;

CaMOCTOSITEJILHO BBIOMpPATh CIOCOO pelieHus y4eOHOM (uinueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UYECKOTrO
SBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POpPMALHUIO,
NOJIyYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTh 0O0OILEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIICJOBAHMS,

MPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHMUECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPENON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora c nundopmanmueii:

NPUMEHSTH Pa3IMYHbIE METObl, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
(bu3UIeCKOM 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMIpPEICTaBICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMHu, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMH.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:

B X0 0OCYXJeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIa0OpaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI U
BBICKA3bIBaTh HJIEU, HAlleJICHHbIE HA pPELICHHE 33/JaYd U MOAJAep KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

COIMOCTABJIATh CBOM CYXKICHHUS C CYXACHUAMHU [JPYIHMX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYNe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YJIbTAThI BHITIOJHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMS, IPOCKTA);

NOHUMATh W HUCIONRRATATL  TNeUM TIECTBA  KOMaHAHOW U
WHIUBHUYyadbHOW pabOThI TpPH PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOW JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: paCIpeleNisiTh POJ, OOCYXIaTh MpPOLECCH U
pe3yIIbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aHUMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOIIUX
JUIs pelieHus (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3IMYHBIX IOAXOAAX [MPUHATUSA  PEIICHHUN
(MHOUBUOYabHOE, TPUHSATHE DELIEHUS B TpYMIE, MPUHATHE pelleHUM
rpyIIoi);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pelIeHUs GU3HUECKON 3a7aul WIIH
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;
nienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

J1aBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MECHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  pe3ysbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS
(bu3MUecKOoro HMCCIEOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIIMOKY NpU PEIIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yudeHus B 7 KkJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTR V 00" HAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XUMHYECKHE  SBIICHMS,
HaAOI0/IeHNE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPAeKTOpUs, pPaBHOAECHCTBYIOIIAs
cuna,  gedopmanus  (yopyras, — IUTacTHYECKasl),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuuath sBiIeHUS (qudQy3us, TEIIOBOE ABMKEHHE YacTHIl BELIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE JBWXKEHUE, HWHEpLu,
B3aUMOJICCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalleHus, IMepenaya JAaBICHUS TBEPABIMU TeEJIaMH, >XKHIKOCTAMH H
razamM, arMoc(epHOe€ JaBJiCHHWE, IUIABaHUE TeJ, [PEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IECMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3NYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJE:
OpUMEPHl ABMXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHs B NPHUPOJE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJCHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33]auy B yUeOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCTIOIB3YS
dbu3nyecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYIrOCTH, CUJIa TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYEeCKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()()UIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYECKass U TMOTEHIMalIbHAs 3HEPTus), MpH OMHMCAHWU TPABUIBHO
TPakToOBaTh  (PUBMYECKUN  CMBICH  HUCHOJIb3YEMbIX  BEJIIMYUH, HUX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH rPaUKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U MPOIIECCHI,
WCIIOJIB3YSI TIpaBUJia CJIOXKEHMsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NIpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON



SHEPruH, TpPU DTOM [aBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3aMKCBIBATh €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3MUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyanmw’* rmar UKNONT SHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIJIOBUS 33Ja4y 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJy4YE€HHOM (pU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPHIE MOXXHO PpEIIUTh MpPU HMOMOUIH
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoTesy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HaxXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIC
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl TeJa,
00béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCIOJIb30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHU JIBJKEHMS Tela, CHJIbI
TPEHUSI CKOJIBLKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJlaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHHSA, COOUpaTh YCTaHOBKY U
BBIMIOJIHATh M3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTam
UCCIIEIOBAHMUS,

MPOBOJIUTh KOCBEHHBIE H3MEpPCHUS (DU3NYECKUX BEIMYHMH (TJIOTHOCTh
BEIIECTBA JKUAKOCTH W TPa&nmarc Tema  CHjla TPEHHUS CKOJBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs CWIA, JCHCTByOmas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHU3MOB), CIEAys TPEII0OKEHHONW WHCTPYKIUU: TIPH
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU PadoTe ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIAECS COCY/bI, OapoMeTp,
phluar, MOJBUXKHBIN 1 HETIOJIBUYKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTh;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHMYECKUX YCTPOWCTB C ONOpOH Ha WX omucaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, THUIAPABIMYECKUI TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEpPhl  (HAXOauTh  WHGOpPMAIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HH N7l oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpeie;

OCYUIECTBJIATH OTOOpP HCTOYHMKOB HH(popMauuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uH(OpPMAITHIO, KOTOpas SIBISETCS TMPOTHBOPECUYMBON WM MOXET OBIThH
HEI0CTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJIHCHUH YUYEOHBIX 3aJaHUN HAYIHO-TTOMYJIIPHYIO
JTUTEPATypy  (PU3MUECKOTO COJIEpPKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO COJIECPKAHUSA, B TOM
yucie MyOJuYHO JeNaTh KPaTKue COOOIIEHUS O pe3yJibTaTax IMPOCKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU HSTOM TPaAMOTHO HCIOJIB30BAThH



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE MTPE3CHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
O0513aHHOCTH B TpPYIIIIE R C~~~TRET TRUU ¢ [IOCTaBICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJI, TEIIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TeMIleparypa, BHYTPEHHSS DHEpPrusi, TEIUIOBOM JIBUTaTElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, AIECKTPUUIECKOE MOJIE€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE MOJIE;
pa3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TETUIONIPOBOHOCTD, KOHBEKIIHUS, H3JIyYeHHUeE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO ITOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XapPaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYCCKOE SIBIICHUE;

pacrio3HaBaTh IMPOSIBIICHHE M3YYCHHBIX (DU3WUYECKUX  SIBICHUU B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUIBI B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MOJOCOB, PO MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, MOJSIPHOE CHUSIHUE, IPU 3TOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSISI YHEPTHUS, KOJTUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIIECTBA, VyJAENbHAs TeEIUIoTa
TUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJedbHas TEeIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHMU 3apsn,
Cuja TOKa, JJIEKTPUYECKOE HAIPSHKEHHWE, CONPOTHUBIIEHUE IPOBOJIHMKA,
yACIBbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AJIIEKTPUYECKOTO  TOKAa) ™™ 7 TUCAHW ™  [IPaBWJIbHO  TPaKTOBATh
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €OMHMIIBI
buznyecKux BEIUYUH, HAXOIUTH (HOPMYIbI, CBSA3BIBAIOIINE JaHHYIO
$u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3YS] OCHOBHBIE IIOJIO)KCHHUSI MOJIEKYJSIPHO-KMHETHUECKOW TEOpUU
CTPOEHHUS BEIECTBA, MPUHLUI CYNEPHO3UIUU TOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrHYecKux
1IaroB ¢ omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHMH,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelar pacu€THble 3aJadyd B 2—3 JEWUCTBUS, HCHOJIB3YsS 3aKOHBI U
(dopMyIibl, CBs3bIBarOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIU3a
YCIOBUS 3aadyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX IS peUIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (OPMYJIBI,
HEeoOXoauMble JUIsl €€ pelieHusi, MPOBOAUTh Pacy€éThl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMHU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pELIMTh MPU [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEIIOJIOKEHHUE, OLEHMBAaTh MPABWIBHOCTh TMOPSIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, A€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB Tel (KaNWJUISIPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/yXa OT ero oobéMa, TeMrepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHUsl MpU MU3IYyYEHUH OT LBETa M3Iydaromen (MOIJIONIAoIei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IUIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TOJIEH ITOCTOSHHBIX MAarHUTOB, JEHCTBHUSA
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OMBITa U (POPMYITHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSMBIE ~ URMeneuy TeMTepaTypbl,  OTHOCUTEJIbHOU
BJIQXKHOCTH BO3/yXa, CHUJIbI TOKa, HANPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DHU3MUECKUX BEJIUYUH, CPAaBHUBATH
pPE3yJbTAThl U3MEPEHUN € YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHHMSI U yACIIBHOIO COIPOTUBIICHUS BEUIECTBA MMPOBOJIHUKA, CUJIBI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO M IApPaJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATH YCTAHOBKY U
BBIIIOJIHATh M3MEPEHHUsI, CIeNys NpPeJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBHCHUMOCTH B BHUAE TaOIUI U TpadUKOB,
JienaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yZIelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATh H3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opyTI0BaHUEM;

XapaKTepU30BaTh TMPUHIUIBI JCUCTBUS HM3YyYECHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHud (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMATHUT, JIEKTPOABUTATENb MIOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM © CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mocinea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHHEM 3JIEMEHTOB,
pasznuyasi ycIoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



NPUBOAUTH  MpPUMEPHl  (HAXOOWUTh  WHMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JJIs oOecriedueHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHUYECKAMH YCTPOHCTRANT™ (- YaHeHwW™ 370POBbS M COOJIOJCHUS
HOPM DKOJIOTUIECKOTO MOBEACHUS B OKPY KaloIIeH cperie;

OCYIIECTBJIATh TMOUCK WHPOpManuu (U3HUUECKOTO COJICpKAaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWM W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIH MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBHIMOJTHCHUN YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO
JTUTEPATYpy (U3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE W KpPATKUE YCTHBIE COOOIICHMS,
0o000mass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWsl, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATh PE3YIbTATHI
MPOCKTHOW WJIM MCCIIEIOBATEIIBCKON NIEATCILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh M3YUYCHHBIM TOHATUHHBIMN ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOEKTOB W HCCICAOBAHUN (U3UMUCCKUX
MPOIECCOB paclpeiensaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSATEeILHOCTh TPYIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIN:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aedopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh U TEPErpy3KH, LUEHTP THKECTH, a0COIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTb,
CHEKTPbl UCIYCKAHMS U TOTJIONIEHUs, abda, 0eTa- U raMma-u3IydeHus,
M30TOIIbI, SIZICPHAsl SHEPTETHKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIKEHHE, CBOOOHOE
MaJIecHue TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TEJ, PEaKTUBHOE ABUKEHME, KOJeOaTelabHOe BMKEHHE (3aTyXarolue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHPP nTwawer @ cReTs Pa3jioKeHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3UYECKHE SIBICHHUS B MPUPOJIE:
IPWINBBI U OTIUBBI, ABMKEHUE MIaHEeT COJTHEYHON CHCTEMBI, PEAKTUBHOE
JIBI)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MJIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUS B MPHUPOJAE, OMOJIOrMUECKOe AECWCTBUE BUIMMOTIO,
yAbTPadUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHUM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (POH, KOCMUYECKHE JY4Yd, PAJUOAKTHBHOE H3ITyUYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUNH Ha
OpraHW3M 4YEJIOBEKa), MPH 3TOM IEPEBOJAUTH MPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBa (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHME, NEPEMEIICHHE, NYyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMaJEeHUs, BEC Tela, HMMIYJbC Tella, HMMIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAs SHEprus Tedna,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPIUsl CKATOU
NpY>XUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYeCKas SHEeprus,
NEepPHUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUI CMBICI HCIOJb3YEMbIX BEJIUYUH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEIMYHMHAMM,
CTPOUTH TpaprKM N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs JHEPIUU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, MNPUHIUI OTHOCUTENbHOCTU [‘anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCA, 3aKOHbl OTPAXKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAacCCOBOTO YU CEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYaLUil MPAKTH#"NANnu~ ITUNORTHHOTO XapaKTepa: BBIABIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
buznyECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMMparIIMecss Ha cucremy u3z 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIBI, CBS3bIBAtONIUE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBISBIATH HEIOCTAIOIINE MM W30BITOUHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHUsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (HU3MUecKou
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIINTh MPH MTOMOIIU
($uU3MYECKUX METOMIOB, HCIONB3YysI OMHCAHME WCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIECAOBAHUS, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(¢u3MUecKuX CBOMCTB Ten (M3yueHHe BTOpPOro 3akoHa HploToHa, 3aKoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPY>KUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YYCHHE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOJMI0OJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOrO Habopa
o0Opy/lOBaHUs, OMNHUCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIMpPOBaThH BHIBOJIHI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
cCpeqHee 3HAaUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHue
coOuparoieii JUH3bI), OOOCHOBBIBATH BBIOOpP croOco0a M3MEpeHus
(M3MepUTENILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepHoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHHWs CBeTa OT yrIia MaJCHUs W yria MpeIoMJICHHs OT yIJia



NaJeHus): [UIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl IMOJYYEHHOW 3aBUCHMOCTHU
bU3MYeCKUX BEIWMYMH B BHUAC TaONHIl M TPaPUKOB, JeJaTh BBIBOABI TIO
pe3yJbTaTaM UCCIeI0Banus”

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIIUECHT
TPEHUS! CKOJBXKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa M
nepuoJl KojeOaHWii MaTeMaTHYecKoro W MPY>KUHHOTO MAasiTHUKOB,
ONTUYECKas CWiIa CcoOuparoniel JIMH3bL, PaJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTANIBHYIO YCTAaHOBKY HU
BBITIOJTHATh U3MEPCHUS, CICIys MPEII0KEHHON WHCTPYKIINN, BBIYUCIIATH
3HAQUYECHHME BEJIMYMUHBI U aHAJTM3UPOBATH MOJYYEHHBIE PE3YJIbTAThI C YUETOM
3a/IaHHOW TTOTPENTHOCTU U3MEPECHHUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1ad0paTOpPHBIM
000opy10BaHUEM;

pa3iauyuaTh OCHOBHBIC TIPU3HAKK M3YYEHHBIX (DU3MUECKUX MOJENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, TUIAHETapHas MOJelb aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS H3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA UX omucaHus (B TOM YHUCITE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS U YCKOPEHUS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH YyYeOHO-TPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOMparolleH JIMH3E;
OPUBOAUTH  MpPUMEPhl  (HAXOAUTh  WHOOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUYECKUX 3HAHWUNA B TIOBCETHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIOJCHUS
HOPM KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaloIlEeH cpee;

OCYIIECTBJIATh, TMOUCK HHPOpMaMu (U3HUUECKOTO COJIEpKAaHUS B
HNuTtepHeTe, caMoCTOSTENBHO (HOPMYIIUPYSI TIOMCKOBBIN 3aMpOC, HAXOAUTH



NyTH OMPEENICeHUs] JOCTOBEPHOCTH IMOJYYSHHON MHQOpMAIK Ha OCHOBE
MMEIOLIMXCS 3HAHUU U JOTIOJHUTEIIbHBIX UCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJIIPHYIO
JUTEpPATypy (QU3MYECKNOTn  ~nmer kauus  CIIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
UHGOpPMAllMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTaBIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMpPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapar HM3ydyaeMoro pasiaena (U3HKH U CONPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabusbie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3nes 1. ®dusuka u e€ posib B NO3HAHUM OKPY KAIOLIEro MHUpa
bubmuorexa [JOK
1.1 ®dusuka - HayKa O oje 2
H3Hia - Hayka o HpHpoa https://m.edsoo.ru/7f416194
b K
1.2 dusnueckue BEIIMIUHEI 2 1 nosmorexa O
https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 CTtpoenue BeliecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBM>XeHME U B3aUMOJICHICTBUE YaCTHI] ) | bu6mmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHbIe COCTOSIHUSI BEIIECTBA 2 nomorexa O
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBuskeHue U B3aUMo/IeiicTBHE TeJl
bu6mmorexa [IOK
3.1 MexaHnueckoe IBHKEHUE 3
A https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

. .B 14 2
33 (ua. Bunkt cin https://m.edsoo.ru/7416194
Hroro no pazneny 21
Paznen 4. /laBiienne TBEPABIX TeJl, dKMIKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
' TEJIaMHU, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nesa 5. PaGora nu MoHOCTDH. JHeprus
bu6nmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTR https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 II 1
> DOCTRIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
5.3 MexaHnuueckasi SHeprus 4 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 12




8 KVIACC

KoaunyecTBO yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeoB U TEM nudpoBLIe
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paznen 1. TenioBble iBJIEHUA
bubmuorexa [JOK
1.1 C 7| 7
TPOCHHE 11 CBONCTBA Betiectsa https://m.edsoo.ru/7f4181ce
1.2 TerutoBbie pouEecChl 21 1 5 bubnnorexa [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
21 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 11 % i 20 2 7
OCTOSHHBIH JICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
2.3 MarxurtHrle ABIICHUS 6 1 1.5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
24 ONeKTpOMarHuTHAst MHIYKIIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro nio pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KJIACC

KoanuecTBO yacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iejioB H TeEM mudpoBLIe
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4ecKoe JBMKCHUE U CIIOCOOBI €TI0 10 | bu6mmoreka [IOK
' ONMCAHHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanndeckue Koje0aHUs U BOJIHBI
bu6mmoreka [JOK
2.1 MexaHndeckue KoueOaHus 7 3
https://m.edsoo.ru/7f41a4a6
b K
22 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pasjen 3. DieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI pacIPOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBLIE SIBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoenue aTomnoro npa 6 ! https://m.edsoo.ru/7f41a4a6
5.3 SlnepHblie peakiuu 7 1 1 bubnmorexa LHOK
https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 17
Pa3neu 6. IloBTopuTte1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmoreka [IOK
’ Kypca Gu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 27







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

®dusuka — HayKa o npupoje. SABieHus
npupoabl. Duznueckue ABICHUS

KoauuecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IIpakTn4yeckue
padoThI

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC,
3BYKOBBI€ SIBJICHUS

duznyeckre BETUIUHBI U UX N3MCPCHUC

VYpok-uccnenopanue "M3mepenue
TEeMIIepaTyphl MPU MOMOIIH KUIKOCTHOTO
TEPMOMETpA U AaTYUKa TeMIepaTypsl”

Kak ¢usuka u apyrue ecrecTBEeHHbIE HAyKU
M3y4aroT npuponay. EcrecTBeHHOHayYHBIN
MeToA no3Hanus. Onucanue Gu3nIecKux
SIBJICHUH C TIOMOILBIO MOAETIEN

VYpok-uccnenoanue "[IpoBepka runoTes3sl:
JTaTbHOCTH TONIETA IApUKa, ITyIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbLIIe, YeM OoJIblIe
BBICOTA ITyCcKa"

Crpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIECTBA

JIBr>xeHue 4acTHIl BEIISCTBA

VYpok-uccnenoanue «OnbITHI 11O




10

Ha6J'IIOI[CHI/IIO TEIIJIOBOI'O paClIMPCHUA
ra3oB»

AFpCFaTHBIC COCTOsIHHA BCIICCTBaA

11

B3anMocBs3b MeK 1y CBOMCTBaMU BELIECTB
B Pa3HBIX arperaTHbIX COCTOSIHUAX U X
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOZbI

12

13

Mexanunueckoe nBukeHue. PaBHoMmepHoe u
HEPaBHOMEPHOE JIBUKECHHUE

CkopocTb. EqWHUITEI CKOPOCTH

14

15

16

Pacuer IIyTH 1 BPpCMCHU ABUKCHU A

WNHueprius. 3akoH HHEPIUH.
B3anmopeiicTBre Ten Kak MpuyruHa
W3MEHEHUS CKOPOCTH JIBHXKEHHUS Tell

IInoTHOCTH BemiecTBa. Pacuet Macchl u
o0BeMa Tea o €ro IJIOTHOCTH

17

JlaboparopHnast pabota «Onpesenenne
IUIOTHOCTH TBEPAOTO TEJIa»

18

19

Permtennie 3agaud mo treme "I1oTHOCTE
Bemecrna"
Cuiia Kak XapakTepucTUKa

B3auMoieicTBus Tesl. Cuia yrnpyrocTH.
3akoH ['yka

20

JlabopaTtopHas paborta «3yuenue
3aBUCHUMOCTH pacTsKeHUs (IeopMaIim)
NPY>KUHBI OT IPUIIOKEHHON CHITBDY

21

SBnenue Taroreunst. Cuia TIKECTH




CBs3b MEXKy CUJION TSXKECTH U MacCOM

22 tena. Bec Tena. Penienune 3aga4 1mo teme
"Cuna Tsoxectu"

3 Cwuia TSDKECTH Ha APYTHX IJIaHeTaX.
dusnyecKkue XapakKTepUCTUKH TUTAHET

24 N3mepenne cuit. JluHamomeTp

25 Bec Tema. HeBecomocTh

%6 CrnoxxeHue IByX CHJI, HalPaBJIECHHBIX 10
OJIHOM IpsiMoil. PaBHOAEHCTBYIOIIIAs CUIT

7 Pemenne 3amad mo teme
"PaBHoaeiicTByromias cui"

73 TpeHue CKOJIbXKESHHSI K TPEHUE TTOKOSI.
Tpenue B mpUpoic U TEXHUKE
Jlaboparopuas pabora «/3ydcHne

79 3aBUCUMOCTH CHJIBI TPCHHS CKOJIBKCHHS OT
CHJIBI JIaBIICHUS U XapaKTepa
COTPHUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHne
PaBHOJICMCTBYIOIIEH CHJITBI
Pemenue 3agau mo remam: «Bec Tenay,

31 «I"paduueckoe nzo0paxxeHne cuy,
«Cunby, «PaBHOACHCTBYOIIAS CHIDY
KonTponbHas pabota mo Temam:

1 «MexaHn4ueckoe IBUKEHHE, «Macca,
IJIOTHOCTBY, «Bec Tenay, «['padudeckoe
n3o0pakeHue crny, «CUIbDy

33 Hasnenue. CriocoObl yMEHbIICHUS U

YBCIUYCHUA NABJICHUA




JaBnenue raza. 3aBUCUMOCTD JaBJICHUS

34 rasa or 00bEma, TeMIepaTypsl

35 [lepenaya naBieHust TBEPABIMU TellaMH,
YKUJIKOCTSIMU M razamMu. 3akoH [lackaist

36 JlaBieHue B KUAKOCTH U ras3e, BbI3BAHHOE
JEHCTBUEM CHUJIBI TSDKECTH

37 Pemenue 3agaud no reme «/laBieHue B
JKUIKOCTH U rase. 3axkoH Ilackamsy

38 CooOmaromuecs cocyabl

39 I'unpaBnuueckuii npecc

40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Ipuanner

41 CYILIECTBOBAHUS BO3IYIIIHOW 000TOUKHI
3emin. 3aBUCUMOCTh aTMOC(EPHOTO
JABJIEHUS OT BBICOTHI HAJl yPOBHEM MOPS

42 Bec Bo3ayxa. ATmMocdepHoe 1aBiieHne

13 N3mepenue atMochepHOTo AaBJICHUS.
OmnsitT Toppuuennu

44 3aBUCHUMOCTH aTMOC(HEPHOTO JTABJICHHS OT
BBICOTHI HaJl YDOBHEM MOPSI

45 Bbapomerp-anepoun. AtmochepHoe
JaBJICHUE Ha PA3JIMYHBIX BBICOTAX

46 Pemenwne 3anay mo Teme "ATmocdepHoe
nasineHue"
JlelicTBue ®UIKOCTH U Ta3a HA

47 MOTPYKEHHOE B HUX TEJI0. ApXUMeI0Ba

culia




48

49

50

JlabopaTtopHas pabora «OnpeneneHue
BBITAJIKUBAIOLLEH CHJIBI, JEMCTBYIOLIEH HA
TEJIO, MOTPYKEHHOE B JKUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
«MccnenoBanue 3aBUCHMOCTH Beca Tella B
BOZIE OT 00bEMA MOTPYKEHHOM B KUAKOCTD
4acTH TENa»

IInaBanue Texn

51

52

53

JlaGopatopnas padora "KoHcTpynpoBanue
apeoMeTpa WM KOHCTPYUPOBAHHUE JIOAKH U
onpeenaeHue e€ rpy30no bLEMHOCTH"

Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxomnnaBanue», «JlaBienue
TBEPJIbIX TEJ, )KUJIKOCTEU U Ta30B»

Mexanuyeckasi pabota

54

55

MomntHocts. EquHUIEI MONITHOCTH

VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaeMOM P NOIbEME 1O JieCTHHULIE"

56

IIpocteie Mexanu3msl. Peryar. PaBHOBecue
CHUJI HA pplyare

57

58

59

Kontponbnas padota no teme «JlaBienue
TBEPJIbIX TEJ, )KUJIKOCTEH U Ta30By» /
Bcepoccuiickas mpoBepouHas pabota
PesepBHblit ypok. Paborta ¢ TekcTamu 1o
Teme «/laBneHue TBEPABIX TeN, )KUAKOCTEU
u ra3oB» / Beepoccuiickas mpoBepoyHast
paborta

Prbruaru B TexHuke, OBITY U IPUPO/IE.

0.5



JlaboparopHas padorta «ccnenoBanue
YCJIOBHI paBHOBECHS pblyara

Pemrenue 3agaud mo teMe « Y CI0BUS

60 1
paBHOBECHSI phlUara»
KoaddutmenT mone3noro neicTBust
61 Mexanu3ma. Jlaboparopnas padota 1 0.5
«M3mepenue KIIJI HaKIOHHOM IIIOCKOCTH
& Pemrenne 3agau o teme "Pabora, |
motmtHocth, KIT/1"
63 Mexanuueckas Heprus. Kunernueckas u |
MOTEeHIIUATIbHAS YHEPTUS
64 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU 1
YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIepUMEHTAIIbHOE OINPEACIICHHUE
65 W3MEHEHUS KUHETUYECKON 1 1 1
MOTEHIIMAJIbHON YHEPTHH MTPU CKAaThIBAHUU
Teja 10 HAKJIOHHOM MIOCKOCTH"
66 KonTtponbHas pabora o teme «Pabora u |
MOIIHOCTb. DHEPIHsD
67 PezepHblil ypok. PaboTta ¢ TekcTamu mo |
Teme "MexaHnueckoe JIBHKeHHe"
63 PesepBHblil ypok. Pabota ¢ Tekctamu 1o |
teme "Pabota. MoutHocTs. DHeprus"”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



8 KVIACC

KoauuecTBO 9acoB

Ne n/n Tema ypoka B KonTpoibHbIe IlpakTu4eckue
cero padoThI padoThI
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKY 1
3 Moaenu TBEPAOTO, KUAKOTO U 1
ra3000pa3HOro COCTOSTHUM BEIECTBA
OObscHeHre CBOMCTB TBEPAOTO, )KHUIKOTO
4 Y Ta3000pa3HOro COCTOSIHUI BeIlecTBa Ha 1
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KMHETHYECKON TEOpUHU
5 Kpucrannuueckue u amop¢Hble Tena 1
6 CmauvBaHMe U KallWJUISIPHOCTb. |
[ToBepxHOCTHOE HaATsKEHUE
7 TeruoBoe paciiupeHue u cxxaTue 1
g Temnepatypa. CBsi3b TEMIIEpaTypbl CO |
CKOPOCTBIO TEIJIOBOT'O JIBUKEHHS YACTHI]
9 Buytpennsis sneprus. CriocoOsl |
W3MEHEHUs BHYTPEHHEN YHEpruun
10 Bune! rerionepenaun 1
VYpok-koHpepenuus "IIpakTuueckoe
1 HCIIOJIb30BAaHNE TEIJIOBBIX CBOMCTB | |

BCIICCTB U MAaTCpUaJIOB B LECIIAX
sHeprocoepekeHus "




12

13

KomnnuectBo TeruioTel. Y aenbpHas
TEIIOEMKOCTD

ypaBHeHI/IC TEII0BOro OanaHca.
Temnoo0OMeH U TEIIOBOE paBHOBECUEC

14

Jlaboparopnas pabota "Hccrnenoanue
SIBJICHUS TEINIOOOMEHA TIPH CMEIITMBAHUH
XOJIOJHOM U ropsiueld Boab!"

15

16

17

Pacuer koaudecTBa TEILIOTHI,
HE00XOIMMOTO ISl HarpeBaHUs Tea U
BBIJICJIIEMOTO UM TIPH OXJIKICHUN

Jlaboparopuas pabota "Onpenenenue
yAEJIbHON TEIJI0EMKOCTH BellecTBa"
OHeprus TommBa. Y iejabHas TerioTa
CrOpaHus

18

19

20

[InaBnenue u oTBepIEeBaHUE
KPUCTAJUIMYECKUX TeN. Y IeNbHas TelaoTa
IUIaBJICHUS

JlaGopatopHnas pabota "Onpeznenenue
yJIelbHOM TeIIOTHI MJIaBIeHHs Jbaa"
[TapooGpa3zoBaHue U KOHAECHCALMSL.
Hcnapenue

21

Kunienne. Y nenpHas Temiora
nmapoo0pa3oBaHus U KOHJICHCAIIH.
3aBUCUMOCTB TEMITEPATypPhl KUIICHHS OT
aTMoc(hepHOro JaBICHUS

22

BnaxnocTs Bo3ayxa. JlaboparopHas
pabora "OnpeneneHne OTHOCUTEIBHON
BJIAJKHOCTH BO31TyXxa"




Pemenue 3amau Ha onpeencHue

23 BJIQXXHOCTH BO3/yXa
[IpuHIMIIBI paOOTHI TEIJIOBBIX JBUTATENCH.

24 [TapoBast TypOuHa. JIBurareinb
BHYTPEHHET0 CrOpaHus

75 KII/ TermoBoro nurarens. Tennosbie
JIBUTATEJIH U 3aIIUTa OKPYKaroUIei Cpeibl

26 3aKOH COXpaHEHUsI U MIPEBPALICHUS
SHEPTUH B TEIIOBBIX MpOIleccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

27 teme "TemoBble siBiieHUs. MI3MeHeHne
arperaTHbIX COCTOSIHUI BenecTa"
KonTponbnas padora no teme "Temnossie

28 sBiieHus. lI3MeHneHue arperaTHbIX
COCTOSHUH BerecTna"

79 Onektpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPSI0B

30 VYpok-uccnenoBanue "IneKTpu3anus Tl
WHIyKUHUEW U IPU CONPUKOCHOBEHUU"

31 B3anmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona
OnexTpuueckoe nojie. HanpsskeHHOCTD

32 aneKTpudeckoro nois. [IpuHnmn
CYTEPIIO3UIINH JIEKTPUUECKHUX TTOJICH

3 HocuTenu snekrpuyeckux 3apsjios.
DneMeHTapHbId 3apsia. CTpoeHne atoMa

34 [IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH

COXPAHCHUSA IJICKTPUICCKOI'O 3apdaia




Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB

35 ANEKTPUYECKUX 3apsI0B
DJIEKTPUYECKUH TOK, YCIOBUS €0

36 cyuiectBoBaHus. ICToOuHMKH
ANEKTPUYECKOTO TOKa

37 JIerCTBUA DIEKTPUYECKOTO TOKA
VYpoxk-uccienoanue "JleiictBre

38 AJEKTPUYECKOTO T0JIsI Ha TPOBOJAHUKH U 1
TUBJIEKTpUKN"

39 DIEeKTPUYECKHI TOK B METaJLIax,
KHUJKOCTAX U razax

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTu

41 Cuna toka. JlaGopaTopHas pabora 0.5
"N3mepeHue 1 peryirpoBaHUe CUJIbl TOKA" ’
OnexTpuueckoe HanpsbkeHue. BoasTmerp.

42 JlaGopatopHas pabota "HU3mepenue u 0.5
peryMpoBaHue HalpspkeHus "

43 CornpoTuBIICHHE MPOBOAHUKA. Y ACIBHOE
COIIPOTHBIICHUE BEILIECTBA
Jlaboparopnast pabota "3aBUCHUMOCTH

44 ANEKTPUYECKOTO COIIPOTUBIICHHUS !
MIPOBOJHMKA OT €T0 JJIMHBI, MIOIIAI!
ITONIEPEYHOI0 CeYEHUsI U MaTepuaa”

45 3aBUCUMOCTD CHJIBI TOKA OT HaIIPSKEHHUSL.
3akon OMa Jy1s yd4acTKa enu

46 JlaGopatopHnas pabora "HccnenoBanue |

3aBUCUMOCTH CHUJIbI TOKA, UAYHICTO UYCPE3




47

PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
[TocnemoBarenbHOE U TApAIIICIBLHOE
COCIMHEHUS IPOBOJHUKOB

48

JlaGopatopnas pabora "IIpoBepka mpaBuia
CJIOKEHUS HAIIPSDKEHUN IIPU
MOCTIeIOBATEIHHOM COCIMHEHUH JBYX
pe3uctopon”

49

50

51

JlaGopatopnas padota "IIpoBepka npaBuia
AJId CUJIBbI TOKA IMpH MapaljICIbHOM
COEIUHEHUH PE3UCTOPOB"

Pemenue 3a1a4 Ha NpUMEHEHHE 3aKOHA
Oma U151 pa3iIMYHOrO COCTMHCHUS

IIPOBOAHHUKOB

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH Jlxoyns-Jlenua

52

Jlaboparopnast pabota "Onpenenenue
PpabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO
TOKa"

53

54

55

DNeKTpUYECKHE 1EeTH U MOTpeduTenu
aneKTpuyecKkoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

ITocTossHHBIE MATHUTHI, UX
B3aWMO/IEHCTBHE

VYpok-uccnenosanue "M3ydyenne nonaein
HOCTOSIHHBIX MAarHuToB"

56

MaruautHoe 1oiie. MarHuTHOE T10J1€ 3eMITH
U €ro 3HadeHue I )KU3HU Ha 3eMile




57

58

59

60

[ToaroroBka K KOHTPOJIBHOM paboTE MO
TeMe "DIIEKTpUYECKHUE 3aps/Ibl.
3apsKEeHHbBIE TeJla U UX B3aUMOJCHCTBUSL.
ITocTosiHHBIN 31eKTpUYECKUi TOK"

KouTponbhas pabota no teme
"DnexkTpuuecKue 3apsaabl. 3apsSIKCHHbBIC
TeJla U UX B3aumoaeucTBus. IlocTosiHHBIN
anekTpuueckuii Tok" / Beepoccuiickas
MpoBepoYHas pabora

PesepBHblit ypok. Pabota ¢ Tekctamu 1o
Teme "I1oCTOSIHHBIN 2JIEKTPUIECKUM TOK" /
Bcepoccuiickas npoepounas pabota
OnbIT OpcTena. MaroHutHoe mose
ANEKTPUYECKOr0 Toka MarHuTHoe mnose
KaTYIIKU C TOKOM

61

HpI/IMeHeHI/Ie OJICKTPOMArdHuTOB B TCXHHUKE.

JlabopaTtopHas pabora "MU3yuenue
JEHCTBHUS MATHUTHOTO TMOJIS HA TIPOBOIHUK
¢ TOKOM"

0.5

62

DneKTpOoABUTaTEIb IOCTOSTHHOTO TOKA.
Hcnonb3oBanue anieKTpoBUraTeneii B
TEXHUYECKUX YCTPOWCTBaX U Ha
Tpancnopte. JlaboparopHas pabota
"KoHcTpyupoBaHue u u3yueHue paboThI
NEKTpOABUTaTENs"

63

OnbiTel Papazes. 3aKoH
3JEKTPOMArHUTHOM UHAYKIMU. [IpaBuio
Jlenma

64

Onektporereparop. CrocoOsl MOTydeHUS




ANEKTPUYECKON dSHEPTrUu. DNEKTPOCTAHIIUN
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

65 Teme "DJIEeKTPUIECKUE U MarHUTHBIE 1
SIBJICHUS "
66 KonrponsHas pabora o reme 1
"DEeKTpUYECKUE U MAaTHUTHBIC SIBIICHUS"
67 PesepBHblil ypok. Pabota ¢ Tekcramu 1o |
teme "TeruioBbie siBIeHUS"
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o |
Teme "MaruuTHeie siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 14.5




9 KJIACC

KoauuecTBO 9acoB

Ne i/ Tema ypoka B KonTposbHbie IIpakTnyeckue
cero padoThbI padoThI
| Mexanuueckoe Br>xkeHre. MarepuanbHas |
TOYKa
) Cucrema orcuyera. OTHOCUTENBHOCTh |
MEXaHUYECKOTO JBUKEHUS
3 PaBHOMEpHOE NpAMOIMHEHOE ABUKEHUE 1
HepaBHoMepHOE psAMOIMHENHOE
4 nBwxeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTh
5 [IpsimonrHENHOE PAaBHOYCKOPEHHOE |
JIBOKEHUE. Y CKOpEHHUE
CKopocCTh MPSAMOIMHENHOTO
6 pPaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOpOCTH
JlaGopatopHas pabota "OnpezneneHue
7 YCKOPEHUS TeNa MpU PaBHOYCKOPEHHOM 1 1
JBUKEHHUH 110 HAKJIOHHOM IJIOCKOCTH"
8 CBobonHoe nagenue tei. Oneitel [anunes 1
PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.
9 [Tepuon u wactora obpamenus. Jluneinas 1
U yTJI0Basi CKOPOCTH
10 LlenTpocTpeMHTENIBHOE YCKOPEHUE 1
11 ITepBeriit 3akoH HeroToHa. Bektop cuitbl 1
12 Bropoi1 3akon Herorona. 1




PaBHopelicTByOIIAs cria

Tperuii 3akoH Hetorona. Cynepno3unus

13
cui

14 Pemienue 3agau Ha mpuMEHEHHE 3aKOHOB
Hsrorona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenne 3amgau no reme «Cuia
YIPYTOCTHY

17 JlaboparopHas pabota «Onpenenenue
YKECTKOCTH TIPY>KUHBI

18 Cuiia TpeHus

19 Pemenue 3anau no teme «Cuina TpeHus»

20 JlaboparopHas pabota "Onpenenenue
Kod(duIMeHTa TPEHHUS CKOJIbXKEeHUS"

21 Pemenne 3amay mo teme "3aKOHEI
Hprorona. Cuna ynpyroctu. Cuna tperus"
Cuia TSKeCTH Y 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO
najeHus
VYpok-koHpeperuus "/[Bmxenue ten

23 BOKPYT IPaBUTALlMOHHOTO LIEHTPa
(Conneunas cuctema). ['anaktuku”

24 Pemenue 3amau nmo teme "Cuia TSDKECTH U
3aKOH BCEMUPHOT'O TATOTEHUS"

)5 IlepBasg kocMHUYeCKask CKOPOCTb.
HesecomocTs n neperpysku

26 PaBHOBECHE MaTepUAIbBHON TOUKH.

AbcomoTHO TBEpIOE Teno. PaBHOBecHe




TBEPAOTO TeJa C 3aKPEIIEHHONW OChIO
BpauieHus. MomeHT cuiibl. LleHTp TskecTn

PaBHOBecHe MaTepuaaibHOU TOUKH.
AoOconoTHO TBEpIOE Tesno. PaBHOBecHe

27 TBEPAOIO TeJa C 3aKPEIIEHHONW OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTn
73 Pemenue 3anay no teme "MOMEHT CHIIBIL.
Hentp TsxecTn"
[ToaroroBka Kk KOHTPOJIBHOM pabOTeE MO
29 TeMe "MexaHH4ecKoe IBHKECHHE.
B3aumopeiicteue ten"
KonTponbhas pabota no Teme
30 "MexaHUYeCKO€e JBUKECHHUE.
B3aumopeiicteue ten"
Nmnynsc Tena. Ummynsc cuiiel. 3aKoH
31 COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEyIpyroe B3auMOJEICTBIE
1 Pemenne 3amau no teme "3akoH
COXpPaHEHHUs UMITyJbca'
13 VYpok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexanunueckasi paboTa U MOIIIHOCTb
35 PaboTta cuiibl TSKECTH, CHIIBI yIIPYTOCTH U
CHJIBI TPEHUS
JlaboparopHas pabota «Onpenenenue
36 pabOTHI CHITBI TPEHHS TIPU PABHOMEPHOM

JBMXXCHHUU TCJIa IO FOpI/I3OHTaJIBHOﬁ
IMOBEPXHOCTU»




Cas3b sHepruu u padoTsl. [loTeHnmanbHas

37
SHEPrus

18 Kunernueckas sueprus. Teopema o
KUHETHYECKOW YHEPTUu

39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE

40 JlaGopatopHas pabota «3yueHue 3akoHa
COXPaHEHMs SHEPIUN»

41 KonebarenpHoe NBUKEHUE H €TI0
XapaKTEPUCTUKU

42 3aryxaromue konebanus. BeiHyX/1eHHBIE
Kosiebanus1. Pesonanc

43 Marematuueckuil ¥ NpyKUHHBIN MasiTHUKU
Ypok-uccnenoanue «3aBUCUMOCTh

44 nepuosia KojaeOaHuii OT KECTKOCTH
IPY>KUHBI U MAaCChI TPy3a»

45 [IpeBpaiienue 3Heprun Npu MEXaHUUECKUX
KoJIe0aHUsAX
JlaGopatopHas pabota «OnpezneneHue

46 4acTOThI U NIepuoJia KojaeOaHuit
HPY>KHUHHOT'O MasiTHUKa»
JlabopaTtopHas pabota «IIpoBepka

47 HE3aBUCHMOCTH Iepro/ia KojaebaHuil rpysa,
MOJIBELIEHHOTO K HUTH, OT Macchl Tpy3a»
Mexannueckue BosiHbl. CBolicTBa

48 MeXaHU4eCKUX BOJIH. [IpononbHbIe 1
MOTIEPEYHbIE BOJIHBI

49 VYpok-koHpepennus "MexaHuyeckue

BOJIHBI B TBEpIOM Teune. CelicMuyeckue




BOJIHBI"

3Byk. Pacnipoctpanenue u orpaxxeHue

50
3ByKa

51 Ypok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

57 ['poMKOCTB 3ByKa U BHICOTA TOHA.
AKyCTHYECKUI PE30HAHC

53 Ypoxk-koudepenuus "YnpTpa3Byk u
uH(pa3ByK B IpUPOJIe U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O

54 TeMme "3aKoHbl cOXpaHeHus. Mexannyeckue
KoJ1e0aHuUs U BOJHBI"
KonTponbhas pabota no teme "3aKoHBbI

55 coxpaHeHus. Mexanndyeckue KouebaHus u
BOJIHBI"

56 DJEeKTPOMarHUTHOE MOJIe.
DNEeKTPOMarHUTHHIE BOJTHBI

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenus "llxana

53 9JIEKTPOMArHUTHBIX BOJIH. Mcnonp3oBanue
AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBs3Hn"
VYpok-uccnenosanue "M3ydeHue cBONCTB

59 AJIEKTPOMArHUTHBIX BOJH C TOMOIIBIO
MOOMIIBHOTO Tenedona"

60 Pemenue 3a1ay Ha onpeeneHyne 4acToThl U
JUTMHBI 3JIEKTPOMAarHUTHON BOJTHBI

61 DeKTpoMarHuTHas IpUpoa CBETA.




62

CxopocTth cBeTa. BonHoBbIE CBOMCTBA
cBeTa
Ucrounuku cBeta. [IpsiMonuneitHoe

pacnpoctpaHeHue cera. 3arMenus: ConHua
u JIyHbl

63

3aKOH OTpa)KeHUs CBeTa. 3epKaia.
Pewienue 3a1a4 Ha MPUMEHEHUE 3aKOHA
OTpa)XeHUs CBETa

64

65

66

67

[Tpenomiienne cBeta. 3aKOH HPETOMIICHUS
cBeTa

ITonHoe BHYTPCHHEC OTPAXKCHUC CBCTA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO
OTPAXKCHUSA B OIITUYCCKUX CBETOBOAAX

JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH YIJIa MPEIOMJICHHS CBETOBOTO
Jdyd4a OT yIJia naJieHusl Ha TpaHuLe "BO3/yX-

CTCKJIO

VYpoxk-koupepennus "HcnonbpzoBanue
MOJIHOTO BHYTPEHHETO OTPAKEHUS:

CBCTOBOAbI, OIITUKOBOJIOKOHHAsA CBSI3B'

68
69

JImnasel. OnTHYeCKas CHIIA JIMH3EI

[Toctpoenne n300pa>keHU B IMH3AX

70

JlaGopaTtopHas pabora "Onpenenenne
(OKYCHOr0 pacCTOSIHUS U ONTHYECKOI
CHJIBI cOOMparoLIel TMH3bI"

71

72

VYpok-koHpepennus "OnTuueckue
JMH30BBIE TPUOOPHI"

I'ma3 kak onTU4Yeckas cucTeMa. 3peHHe




Ypok-koupepenmus "JlepexTo 3peHusI.

73 Kax coxpanuts 3penue"
Pasnosxenue 6enoro ceera B CHEKTP.

74 OmnebiTel HetoToHa. Cnoxxenune
CHEKTpaJibHBIX I[BEeTOB. [lucnepcus ceeta
JlaboparopHas pabota "OnbITHI 110

75 Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H
BOCTIPUATHIO [[BETA PEIMETOB MIPH UX
HaOII0/ICHUU Yepe3 1[BETOBbIE GUIBTPHI"
Ypok-npaktukym "BoaHOBBIE CBOMCTBA

76 CBeTa: AHcIepcusi, HHTepPEepeHINs U
nudpakous'

77 OmnsiTel Pesepdopaa u muranerapHast
MoJieJIb aToMa

78 IToctynatel bopa. Monens atroma bopa

79 Hcnyckanue 1 MorsouieHne cBeTa aTOMOM.
KBanTsI. JInHEHUYaThIE CIIEKTPHI

20 VYpok-npaktukym "HalmroieHne cekTpoB
UCITyCKaHUs"

81 PannoakTUBHOCTE U €€ BUBI

20 Crtpoenue atomHoro siipa. Hyknonnas
MOJIeh

83 PanuoaxtuBHbIe peBpaiienus. M30Tomnbl

24 Pemenue 3agad mo teMe: "PagnoakTHBHEBIE
IpeBpalieHus"”

85 [lepuon nonypacnana

26 VYpok-koHpepenius "PaguoakTiuBHbIE

HU3JIy4CHUSA B IIpUPOAC, MCIUIINHE
3 b




87

TeXHUKe"

S nepuble peakuuu. 3aKOHbI COXPAHCHUS
3apsZI0BOrO U MacCOBOTO UHCE

88

89

90

DHeprusi CBsSI3u aTOMHBIX sijiep. CBs3b
MaccChl U SHEPTUu

Pemenue 3amad no treme "AnepHoie
peakuun"

Peakuuu cunTtes3a u neneHus saep.
Nctounuku sHeprun CosHila v 3BE311

91

92

93

94

Ypok-koHpepenmus " nepHast SHepreTUKa.
JIeficTBHS paquOAKTUBHBIX U3y4YECHUN Ha
JKUBbIE OpraHU3Mbl"

[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo
TeMe "DIEeKTPOMArHuTHOE IOJIE.
DeKTpoMarHuTHbIe BoJHBI. KBaHTOBBIE
SIBJICHUS"

KonrponbHas pabora no reme
"DIeKTpOMarHuTHOE MOJIE.
DNEeKTpOMarHuTHbHIE BOJHBL. KBaHTOBBIE
SIBJICHUS"

[ToBTOpenue, o6ob6menue. Jlaboparopusie
paboTsl 1o kypcy "B3aumoneiictsue Ten"

95

[ToBTOpenue, o600meHne. Permenue
paC‘ICTHLIX 1 KAQYCCTBCHHBIX 3a1a4 110 TEME
"TemnnoBsie mporecch"”

96

[ToBTOpenue, o600eHue. Permenune
pacUeTHBIX M Ka4eCTBEHHBIX 33J1a4 110 TeMe
"KIIJI TerutoBbIX gBuUraTenei”




IToBTOpenue, 0600IeHNE. Permenue

97 pacUETHBIX U KQUECTBEHHBIX 3aa4 110 TEME 1
"KILJ] anexkrpoycTtaHOBOK"
08 [ToBTOpenue, o600eHNe. JlabopaTopHbIe | |
paboThl o Kypcy "CBeToBbIC sIBICHUS"
[ToBTopenue, 0600menue. Padora ¢
99 TEKCTaMU 110 TeMe "3aKOHbI COXPaHEHUs B 1
MeXaHHuKe"
100 [ToBTOpenue, o606menue. Pabota ¢ |
TekcTamu 1o tTeme "Konebanus 1 BOJIHBI"
101 [ToBTOpenue, 0600meHue. Pabora ¢ |
TekcTamu 1o Teme "CBeToBbIE SIBJICHUS"
[ToBTropenue, 06o0menune. Padora ¢
102 TekcTamu 1o Teme "KBaHToBas U siiepHas 1
¢duzuka"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IMPOBEPSIEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1.1

HCII0JIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOHINX JAaHHOC (1)I/I3I/I‘ICCKOC SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpYXaloIleM MHUpPE, B TOM 4ucile (QU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO, BBLACIATDH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUIN

1.4

ONKCHIBaTh H3Y4YCHHBIE CBOHCTBAa Tel U (U3MUECKHE SIBICHMUS,
UCTONb3ys (U3MYECKHe BEIWYMHBI, IPH ONHCAHUU TPABUIBHO
TpakToBaThb (U3MYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AUHULBI (PU3MUECKUX BEITHMUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHUMH
BEIMYMHAMHU, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIIMYUH

L.5

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)PBPI‘ICCKI/IC SABJICHUS U TIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaThu4dcCKOC

BBIPAKECHHE

1.6

1.7

OO0BSACHATh (U3UYECKUE SIBICHUS, IMPOLECCHl U CBOWCTBA Tell, B TOM
quci€ W B KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATh INPUUMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIOrM4ecKkux MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX ABJICHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

pemiath pacyéTHble 3a7aud B 1 — 2 nelcTBUSI, UCIIONB3Ysl 3aKOHBI U




(dbopMyIIbI, CBS3BIBAIONINE (DM3MUECKUE BETMYMHBI: HA OCHOBE aHATN3a
YCJIOBHMSl 3aJa4yd 3alUChIBaTh KpPAaTKOE YCIOBHUE, MOJACTABISATH
busznyecKkre BENIUYNHBI B (OPMYIIBI U IPOBOJIUTH PACUEThI, HAXOAUTh
CIIPaBOYHBI( = _.._. -~ .. . nus peleHus 3ajad, OIlCHUBATh

PEATUCTUIHOCTH TOTYYSCHHON (PU3UUYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH IMTOMOIIA
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJIOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy),  pasnuyaTh "
MHTEPIPETUPOBATh IMOJYYEHHBIN pe3ylbTaT, HaXOAWTh OIIMOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 0 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMynaMpoBaTh  MpOBEpsieMble
OPEINONIoKEHUsI, CcOoOMpaTh  yCTaHOBKY M3  NPEIIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa 1 q)OpMy.]'II/IpOBaTB BBIBObI

BBINOJIHATh NPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX MU
U(PPOBBIX MPHUOOPOB, 3aAMKCHIBATH MOKAa3aHUS TMPUOOPOB C YUETOM

3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OIHOH  (hU3HYECKOH
BEIIMYUHBI OT JPYrol C UCIOJb30BAaHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAHUM Y4E€OHOrO HCCIEIOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYS IPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh peE3yJbTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TaOIUI U IpadHKOB, J1EJIaTh BBIBOIBI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

1.13

MNPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAys
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPA BBINNOJIHCHUHN H3MepeHHI>i CO6I/IpaTI>
SKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJINYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYTI0BaHUEM

YKa3bIBaTh IMPUHIUIIBL )ICP'ICTBI/ISI HpI/I60p0B N  TEXHHYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaTh MPUHIUIIBL ,Z[CﬁCTBPI)I N3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOfICTB C IIOMOIIBKO HX OIIMCaHHA,
HCIIOJIb3YA 3HaHUA () CBOMCTBax (I)I/I3I/ILICCKI/IX SIBJICHUM n

HeoOXoauMbIe (PU3NUYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TPHUMEPHl (HAXOAWTh MHMOPMAIMIO O MPHUMEPAX)
MPAKTHYECKOT0 MCIOIb30BaHMs (PU3NIECKUX 3HAHHUI B MIOBCEIHEBHON
KU3HU g obOecriedeHusi 0Oe30MacHOCTH Tipu  oOpalieHuud ¢
npudopamu e e _ . _IcTBaMH, COXpaHEHHUs 3I0POBbS U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOLICH cpefie

1.16

OCYILECTBIISATH OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBUHM C 3aJaHHBIM IIOWCKOBBIM 3alpOCOM, HA OCHOBE
UMEIOIIUXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANWIo, KOTopas SBJSIETCS MPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh npu BBITNIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKAHMUS,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTu VHTepHeT, BIAAeTh
npruéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HMHpopManuu (GU3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpﬁBeHTaHHeﬁ

IIPYU BBITIOJTHEHUH y4E€OHBIX NMPOEKTOB U MCCIIEI0BAaHUN pacIpeensTh
00513aHHOCTH B IPYIIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTHh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHUM, aJIEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUYUTBIBAs MHEHHE

OKPY’KaIOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHWIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SABJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJE,
IPUA 3TOM DivpenUanip apanan svvny 0 337129y B Y4eOHYIO, BBIACTATH

CYILLIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZNYECKUX SABIICHUN

ONKCBHIBATh H3YYEHHBIE CBOMCTBA Tl U (PU3MUECKUE SBJICHUS,
UCTIONB3ys (U3MYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIIBHO
TPakTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYMH, HAXOTUTH (hOPMYJIHI,
CBS3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEJIMYHMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 | — 2 H3y4YEHHBIX CBOICTBa

(bI/ISI/I‘leCKI/IX HBJ'IeHHfI, (1)I/I3I/I‘IeCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

pemiath pacyéTHble 3aauu B 2 — 3 NEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX I pelIeHMs] 3a7aud, BbIOMpATh 3aKOHBI U (HOPMYIIbI,
HeoOXoauMBbIe Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl M CPABHUBATH
MOJIydeHHOE 3HadeHHEe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMHA

pacrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YA OIMMUMCAHUC UCCIICAOBaHMs, BBIACIIATH
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsSAKa

MMPOBEACHUA UCCIICA0OBAaHMA, 1CJIaTh BBIBOABI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUH WIN
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble

MPENINONIOKEeHNUs, coOupaThb  YCTaHOBKY U3  IPEAJIOKEHHOTO




000pyI0BaHMs1, OMUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSITh TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YJIHTAThI

MU3MEPEHUM « ; sv1um sappuisssvss wovUIIOTHOW MOTPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOM
BEJIMYMHBI OT JApPYrOM C HCIOJB30BAHUEM MPSMBIX HW3MEPCHUM:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEHHOMY  IJaHy,  (puKcupoBaTh
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAOJIUI] U TPaHKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICOAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3MYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh IPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHHMA O CBOMCTBaxX (PU3MUECKUX SBJICHUM M HEOOXOAMMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEILHBIC
npuOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENeld ¢ IOCICAOBATEIbHBIM U IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 0003Ha4YEHUS
JJIEMEHTOB DJIEKTPUYECKUX LIETIEH

OPUBOAUTH TpHUMEpHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMHM, COXPAHEHUS 3/10POBbS U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTHYCCKOTO IOBCICHUA B OKPY)KaIOH_[eﬁ cpeac

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UYECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEKOUIMXCS 3HAHUNW M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACTATh WH(POPMALMIO, KOTOpas

SBJIIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHWi  Hay4yHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COACp)KaHUs, CIPaBOYHbIC
MaTepuainsl, pecypchl cetu MHTepHeTr; Biazers  npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus UH(GOPMAIMH U3 OTHON

3HAKOBOH Cl

co371aBaTh COOCTBEHHBIC TUCHMEHHBIC U KPATKUE YCTHBIE COOOIIICHHUSI,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUINIECKOTO
COJICpXKaHUs, B TOM 4YHCJIE IMYOJIMYHO IPEACTABIATH PE3YIbTAThI
MPOEKTHOM WJIM UCCIEHOBATEIbCKOM JEATEIBHOCTH, MPU 3TOM
rPaMOTHO HCIIOJb30BaTh M3YUYEHHbIM MOHATUUWHBIA amnmapar Kypca

($U3HKH, CONPOBOKIATh BHICTYIJIEHUE MPE3EHTaLUEN

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIIOJHEHUM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB paclpenessaTh 00S3aHHOCTU B TpyIIE B COOTBETCTBHU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATh
KOMMYHHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIHKTHI

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YUCHHBIC ITOHATUS

pas3indaTthb SABJICHUA IO OMHMCAHHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (I)I/I3I/I‘IGCKOC SBJICHUC
pacno3HaBaTb MPOABJICHHUEC H3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarlmeM MHUpe, B TOM YUCIIC (1)I/ISI/IV—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a71a4y B yqe6Hon, BBIACIIATD

CYILLIECTBEHHbIE CBOICTBA (MIPU3HAKN) (PU3UUYECKUX SBICHUN

1.4

OIMMUCBIBATH H3YYCHHBIC CBOMCTBA TEI U (1)PI3PI‘—ICCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI, IpPU OINUCAHUU IIPABUIIBHO
TPAKTOBATbH (1)H31/I'—IGCKHI7[ CMBICJI HCIIOJIB3YEMBIX BCJIMYHH,
0003HAUCHHS U CAVHUIbBI (I)I/I3I/ILICCKI/IX BCJINMYHH, HAXOIUTH (I)OpMYJ'ILI,

CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIUYMHY C  JIPYTHMH




1.5

BEIMYMHAMHU, CTPOUTh TpapUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHUH

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U IPOLECCHI,
UCHOJB3YSl siuyunmpiv  sunvian, [OPA 3TOM JaBaTh CIOBECHYIO
(GOopMyIMpPOBKY 3aKOHa M 3alUChIBaTh €ro  MaTeMaTHuYecKoe

BBIpAXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOIIBIO 2 — 3 W3YyYEHHBIX CBOMCTBA

bu3nUecKuX ABICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3a7auu (omuparouiyecss Ha cucremy u3 2 — 3
YpaBHEHMIi), HCIONb3Ysl 3aKOHBl U  (OPMYJbI, CBS3bIBAIOILUE
(dusnyeckue BEIMYMHBL HAa OCHOBE aHaJlIW3a YCIOBHs 3a1a4d
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJNOCTAIOIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUsl, IPOBOJUTH pPacuéThl M OLEHHUBATh PEATUCTHYHOCTh

MOJTYYEHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBI

1.8

1.9

pacnno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCHIUTh IpH IMOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC HCCIICIOBAaHMsA, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHNUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPIPECTUPOBATH

PE3yJIbTAaThL Ha6HIOI[eHI/II>’I " OIIBITOB

MPOBOAWTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
(Gu3NYECKUX CBONCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYyAOBaHUsS, OMHCHIBATH XOJI OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

MPOBOANTh MPU HEOOXOJUMOCTH CEPUI0 MPSMBIX H3MEpEHUH,
OmpesieNisis CpeAHee 3HAUYCeHHE H3MepseMOil BennuuHbl (POKycHOE
paccTostHuEe coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP cCrocoba

U3MepeHus (M3MEPUTEIIBHOTO Mproopa)

NPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEIMYUH C
MCIIOJIb30BaHUEM TMPSMBIX HW3MEpPEHUH: IJIaHUPOBATh HCCIEI0OBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHUPOBAThb pe3yJIbTaThl

HOHy‘ICHHOI;'I 3aBHUCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




Fpa(bI/IKOB, ACJIaTh BBIBOJBI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHHS, COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIMOMHn: 0 momupusisin, woivayd  NPEIJIOKEHHON HMHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIMYMHBI M aHAIM3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH Tpu  paboTe ¢

nabopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEIe:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA MX OIMCAHUsA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMM U HEoOXoIuMble

¢uznyecKkue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M  CXEMAaTU4YHbIE PHUCYHKH H3YUYEHHBIX
TEXHUUYECKUX YCTPOUCTB, M3MEPUTEIBHBIX npubopoB "
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4YeOHO-TPAaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS M300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIONIBb30BaHUS (PU3NYECKUX 3HAHUHN B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U

cOOII0ICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJICHUS B OKpY Kalolllel cpeie

OCYHIECTBIISATh MOUCK MHPOPMAIUU (PU3MUECKOTO COAEPKAHUS B CETH
WuTepHer, caMocTOSTeNbHO (OpPMYJIHpPYsl IOMCKOBBIA  3arpoc,
HAaXOAWTh IyTH  OMNpENeJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIOJIb30BAaTh MPH  BBHIMOJIHEHMHM Y4YEeOHBIX 3a/JaHuil  Hay4dHO-
HOMYJIIPHYIO JINTEPATypy (U3NYECKOrO COAEp)KaHUs, CIPaBOYHbIC
MaTepuaibl, pecypchl cetu MHTepHeTr; Biazere npuéMamu

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHOH




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO31aBaThb COGCTBGHHHC IMUCbMCHHBIC W YCTHBLIC COO6H.I€HI/I$I Ha
OocHOBe HWHGOpMAllUU M3 HECKOJIbKUX HCTOYHHUKOB (PU3NUECKOIO
COIEPKAHU, 1iyuvimine upvaviwosATh PE3YJIBTAThl NIPOCKTHON WIIH
HCCIEN0BATENIbCKOM  JEATENbHOCTH, NOpPU  3TOM  T'PAaMOTHO
KCIIOJIb30BaTh U3YUYEHHbIM MOHATUHHBIN anmnapaTr u3y4acMoro pasjaeina
GU3MKM U COMPOBOXKIATh BBICTYIUICHHE NpE3eHTAlUed € Y4ETOM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpesiesTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECIWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon Kon
pasaena JJIeMEHTA
®UBUKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
1.1 @usnyeckue SBICHUA: MEXAHMYECKUE, TEILUIOBBIE,

QJICKTPHUYCCKUEC, MArHUTHBIC, CBECTOBBIC, 3BYKOBLIC

Ousnueckue BeTMUMHBL.  M3MepeHHe — (QU3UUECKUX
1.2 BenuuuH.  Pusmueckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

EcrtecTBeHHOHAyuHBI METOJ| MO3HaHUA: HaOJIIOJCHHE,
IIOCTAaHOBKAa HAay4YHOI'O BOIIPOCA, BBIJBUKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

Ha0JII01aeMOr0 SIBJICHUS
1.4 Onucanue GpU3MUECKUX SBICHUH C TOMOILBIO MOJIENIeH

[IpakTuueckue padbOTHI:
N3mepenue paccTosHUN.
Ls N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
' Omnpenenenne pasmMepoB MajbIX TEJ.
N3mepenune TemmepaTypbl IPU INOMOIIU KUJIKOCTHOTO

TEPMOMETPA U JATYUKA TEMIIEPATYPBI
ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mephl.
2.1 OMEBITHI, JIOKA3bIBAKOIIAE  JUCKPETHOE CTpOCHHE

BCIICCTBA

2 JBwxenue yactun — BemiectBa. CBs3b  CKOPOCTHU
2.2 JIBW)KEHUS YaCcTHI[ C TeMmmepaTypol. BbpoyHOBCKoe

nBkeHue, I dysus

23 BzauMoneiicTBue 4acTuUIl BEIIECTBA: MPUTKCHUC U

OTTAJIKUBAHHUC




AFpeFaTHLIC COCTOSAAHUA BCHICCTBA: CTPOCHUC TIa30B,

KUAKOCTEH W TBEPABIX  (KPUCTAUIMYECKUX) Tl

24 B3anMoCBsI3p MeXAy CBOMCTBAMH BELIECTB B Pa3HBIX
e _IX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI
[IpakTuueckue padbOTHI:
Onenka jaumamerpa aToMa METOAOM  psnoB  (c
26 ucrolib30BaHueM ¢otorpaduii).

OnbITh! 10 HAOIIOIEHUIO TEIIOBOTO PACLIMPEHHSI Fa30B.
OnbIThbI 1o 00HapYKEHHIO JNENCTBUSA cui

MOJICKYJIIPHOI'O IPUTS)KCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe IBUKCHHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JIBH)KEHUE
32 Ckopoctb. CpenHsst CKOpPOCTb TP HEPABHOMEPHOM
' JNBUKEHUH. Pacy€r myTH v BpeMeHU JBUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiictBue
33 TEJl KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUXCHHS TEIl.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHOCTE BemecTBa. CBSI3b INIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJI B €IUHHIIE 00bEMA BEIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIECHCTBUS TEI
3.6 Cuna ynpyroctu u 3axkoH I'yka. M3mepenue cuibl ¢
' MTOMOLIBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cwia TsokecTH. Cuia TSHKECTH Ha
' npyrux mianerax. Bec tena. Hesecomocts
18 Cuna tpenusi. TpeHHE CKOJIBXEHUS W TPEHUE TOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 Crnoxxenue cui, HamNpaBlICHHBIX IO OJHON IPSIMOM.
' PaBHOEelcTBYIOIIIASA CHIT
[IpakTuueckue padbOTHI:
3.10 OnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBHIKEHUS

(mapuka B KUAKOCTH, MOJEIU  DIEKTPHUYECKOTO




3.11

3.12

aBTOMOOMWJIA M Tak janee). OmpexneneHue cpegHen
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUKa 110
HaKJIOHHOM  MmIockocTH. OrmpeneneHue  MIOTHOCTH

e~ OnbITHI, JI€MOHCTPUPYIOILUE
3aBUCUMOCTh PacCTsDKEeHUs (nedopMmaruiv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIUE
3aBUCHMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIpHUKaACarOIINXCA HOBerHOCTef/'I

DusnuecKue SIBICHUs B IPUPOJE: IIPUMEPHI ABWKCHHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW M HEXHMBOW IIPUPOJIE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC U TCXHUKE

TexHuueckue YCTPOﬁCTBaZ JUHAMOMCETP, IMIOAIIHUITHUKHU

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

1 yBEJIUYEHUS J1aBICHUS
42 JlaBneHue ra3a. 3aBUCUMOCTb JaBJICHUS raza oT 00béMa,
' TEMIEPATYPbI
43 [lepenaya naBneHust TBEPABIMHU TellaMU, KUJIKOCTAMU U
' razamu. 3akoH Ilackans. [IHeBMaTn4yeckre MaluHbl
3aBUCUMOCTh  JIaBJICHUS OKUIKOCTH OT  TJIyOMHBI.
4.4 IMuapocraTuyeckuii mapagokxc. CooOmaronmecs cocy/bl.
I'nnpaBnuueckre MEXaHU3MBI
Atmocdepa 3emnn u atMmocepHoe naBieHue. [IpuunHel
45 CYyIIIECTBOBAHUSI BO3AYIIHOW oOo0mouku 3emin. OmbIT
' Toppuuennu. 3aBUCHMOCTh aTMOC(EPHOTO JAABICHHS OT
BBICOTBI HaJl YDOBHEM MODSI
46 N3mepenue armocdepHoro npasneHus. IlpuGopsl s
' M3MepeHust aTMOc(hepHOro JaBIeHUS
JleficTBHE KMJIKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxuMenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. BozayxonnaBanue
49 [IpakTudeckue padbOTHI:

HccnegoBanne 3aBHUCHMOCTH Beca Tella B BOAE OT




o0b€Ma TMOTpYKEHHOM B IKUAKOCTH YacTH Tea.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0,  MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka

s _KUBAIOLIECH CHUJIbI, JEHUCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIIEH
CHJIBI, ICUCTBYIOLICH Ha TEJNO B JKUAKOCTH, OT 00BbEMa
MOrPYKEHHON B XKUJKOCTh YAaCTHU Te€Ja U OT IJIOTHOCTH
KHIKOCTH. Konctpyupoanue apeomMerpa HIIH

KOHCTPYUPOBAaHHE  JIONKM W  OmOpeaesneHue  eé

rpy30I0AbEMHOCTH

®dusnueckue  SABIEHUS B MPUPOJAE:  BIMSHHUE
4.10 aTMOC(EpPHOT0 JIaBJICHUS HA )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuuyeckue ycTpoiicTBa: cooOUaroIMecs COCYIbl,
A1l YCTPOMCTBO BOJONPOBOJA, TUIAPABIWYECKUN IIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOH Hacoc,

apeomeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanudeckas pabora
5.2 MexaHnyeckasi MOIIHOCTb
53 [IpocThie MexXaHW3MBI: pblyar, OJOK, HaKJIOHHAs
' I10cKOCTh. [IpaBuito paBHOBeCHs pplyara
54 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3onoTtoe  mpaBwio»  MexaHuku.  Koadduumenrt
5.5 I0JIE3HOTO nefcTBUs MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHmanpHast >SHEPTUM TeJNA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
- [MomHast MexaHWYecKasi PHEPTUs. 3aKOH W3MEHEHHsS H
' COXpaHEHHs MEXaHUYECKOM SHeprun
[IpakTuyeckue paboOTHI:
5.9 Onpenenenue paboThl CUIIBI TPEHUS MIPU PABHOMEPHOM

ABMOKCHHUHN TCJla 11O l"OpI/I3OHTaJ'IBHOI7I IMMOBCPXHOCTH.




Hccnenosanue yCJIOBUI paBHOBeECHs phlyara.
Namepenne KIIJ| HakioHHOM mmockoctH. W3ydenue

3aKOHa COXpaHCHUA MEXaHUYECKOMH OHCPIruun

= O Unay  avavaaa B IPHPOAC: pblHark B TCJIIC

5.10
YelioBeKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COleP:KAHUS
pasziena 3JieMeHTa
TEIUJIOBBIE ABJIEHUA
OcCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOCHHS BemlecTBa. Macca ©  pa3Mmepbl
' MoJsieKyd.  OmbITbl, HOJATBEP)KIAIOLIME  OCHOBHbBIE
MOJIOXKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHMil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHEHHE CBOICTB ra3oB, )KHJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKMHETHUECKON
6
TEOPHH
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TennoBoe pacmmpeHue u cxaTue
66 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMYKEHHSI YaCTHUI]
67 BuyTtpennsist sneprusi. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEpruu: Terjionepeaya 1 copepiieHue padoThl
68 Bunpl temsonepenayn: TEMIONPOBOJHOCTh, KOHBEKLUS,
' U3Iy4YeHHe
6.9 KommuectBo  temmoTel.  YaenbHas — TEINIOEMKOCTH




BCIICCTBA

TemsiooOMeH M TEIOBOE paBHOBECHE. Y paBHEHUE

6.10
TETIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHUE KPUCTANIMYECKUX BEILIECTB.
. VY ienpHas TEmaoTa niaBJICHUS
[TapoobOpa3zoBanue u  koHaeHcauus. Vcmapenue.
610 Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO ABHUTarens. TersaoBble ABUraTeNd U 3alluTa
OKpYKaroIIEeH cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
mpoieccax
[IpakTudeckue pabOTHI:
OnbIThI no OOHapyKEHHUIO JENCTBUSA cui
MOJICKYJISIPHOTO MIPUTSIKEHUS.
OnbITl TIO BBIPAIIMBAHUIO KPUCTAIJIOB TMOBAPEHHOMN
COJIU WJIU caxapa.
OnbITHI 110 HAOIIOIEHUIO TETJIOBOTO PACHIMPEHUs Ta30B,
KUJKOCTEN U TBEPBIX TEIL.
Ornpezenenne naBieHUs BO3AyXa B OAJIJIOHE MITPHUIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIABJICHUS

BO3/lyXa OT €ro 00bhEMa U HarpeBaHUs WIH OXJIaXKICHUSI.
[IpoBepka rUMOTE3bl JMHEHHONW 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKOH TpyOKe OT
TEeMIIepaTyphl.

HaGmronnenne w3MeHeHUs BHYTPEHHEW JHEPrHH Tela B
pe3ynbTare Temionepeaadn U paboThl BHEITHUX CHUII.
UccnenoBanue siBjeHUsT TETIOOOMEHA MTPU CMEIIMBAHUHT

XOJIOJTHOW U TOpsiY€N BOJBI.




6.18

OHpeI[eJIeHI/Ie KOJIHNYCCTBA TCIIJIIOTHI, MOJIYUYCHHOT' O
BOJOH Ipu TEIJI000MEHE C Harp€TbiM MCTAINTHYCCKUM
ITUIUTHAPOM.

vupelciiennc _y/_LC.uanI/II TEIIIOEMKOCTH BeIIeCTBA.
HccnegoBanme Imponecca ucrapCHus.

OnpeneneHHe OTHOCUTEIHLHOMN BIAKHOCTH BO3ayXa.

Omnpenenenue yAeIbHON TEIJIOTHI TUTABJICHHS JIbJIA.

dusnyeckue SBJICHUS B MPHPOJAC: TMMOBEPXHOCTHOE
HATSOKCHHWE W KAaNWULIPHBIC SIBICHHUS B IPHUPOJE,
KpHCTAJUIBI B Tipupoje, uanydenne ColHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHuyeckue  yCTpOWCTBA:  KallWJULIPHI, IPUMEpHI
HCIIOJIB30BAaHUS KPUCTAIUIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, IMapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 OnexTpuszanus Tei. J[Ba poja 3IeKTpUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kyiona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TEJ OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEXTY TEIaMH)
Onexrpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUYECKOTO

7.3 nosid. IIpyHIMN cyneprno3unuy 3JIEKTPUYECKUX IOJIEN
(Ha Ka4YeCTBEHHOM YPOBHE)
Hocurenn osnexkrpuueckux 3apsgoB. OJEMEHTApHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKN

7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

6 ONEeKTpUYECKU  TOK.  YCIOBHS  CYIIECTBOBAHMS

' 3IEKTPUYECKOTO TOKA. ICTOUHNKYN OCTOSHHOTO TOKA
7.7 JenicTBus AIEKTPUIECKOTO TOKa (TerioBoe,




XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onextpuueckas uenb. Cuiia TOKa. DJIEKTPUUECKOE

7.8

HanpsHKeHUe

CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE
7.9

COIIPOTUBJICHHUE BELIECTBA
7.10 3axon OMa 1)1 yyacTKa Lenu

[TocnenoBarenbHOE W MapajUIEIbHOE  COCIUHEHUE
7.11

MIPOBOIHUKOB

Paborta ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyia — Jlenna

DNEeKTPUYECKHE IENMH M IOTPEOUTENN AICKTPUICCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

IlocTtossnable MarHuThel. B3aumonelcTBUE IOCTOSIHHEBIX
7.14

MAarHuToB

MaruutHoe T110jie. MarHuTtHoe T1Iojie 3eMJIM U €ro
7.15

3HAUYCHHE JIUIS JKU3HU Ha 3eMiie

OmneIT Opcrena. MaruutHoe nojie 31eKTPUYECKOro TOKa.
7.16

[IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb MOCTOSSHHOTO TOKa. Vcmonp3oBaHue
7.17

3JIEKTPOJIBUTaTeNell B TEXHUYECKHX YCTPOMCTBAaX M Ha

TpaHCIopTe

OMBITH ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMU
7.18

naaykuuu. [Ipasuno Jlenna

DNeKTpOTeHEePaTop. Crioco0mr TTOTyYeHUS
7.19 JJIEKTPUYECKON  DHEpIUH. ONeKTpoCTaHIMM  Ha

BO300OHOBIISIEMBIX HICTOYHHKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbITHI 0 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIIUEH
7.20

Y IIPU CONPUKOCHOBEHHH.

UccnenoBanue nA€MCTBHS SJIEKTPUYECKOrO OIS  Ha




IIPOBOJHMKU U AUDJICKTPUKH.
Cbopka u mnpoBepka palbOThl 3JIEKTPUYECKON Ienu
IIOCTOSIHHOT'O TOKA.

¥15MCPCHNL 1 por yaumpUBAHUC CUJIBI TOKA.

N3mepenue u peryJnpoBaHue HAIPSKCHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3
PE3UCTOP, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSHKCHUS
Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUpPYIOLIUE 3aBUCUMOCTD
JNEKTPUYECKOTO CONPOTHUBIICHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOIIAAH MTOIIEPEYHOr0 CEYEHUs U MaTepraa.
IIpoBepka mpaBWila CIOKEHMS  HAIPSOKEHUM  IIpU
IIOCJIEIOBATEIIbHOM ~ COCAMHEHUM JIBYX PE3UCTOPOB.
IIpoBepka npaBuiia A CWIbI TOKA MPU MapajuIeIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
JJEKTPUYECKOTO TOKA, MAYLIErO0 4epe3 Pe3UcCTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIIEIIIEMON Ha pe3ucrtope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO 4Yepe3 JIAMIIOYKY, OT HaIpsKEHUs
Ha Hell. Onpenenenue KITJI narpeBarens. MccnenoBanue
MAarHuTHOTO B3aWMOJEHCTBHS ITOCTOSIHHBIX MAarHHUTOB.
N3ydeHrne MarHUTHOIO I0JIS MOCTOSIHHBIX MarHUTOB IIPU
ux o0beAMHEHUM U pasjeneHud. VccriemoBaHue
JEUCTBHUS JJIEKTPUUECKOr0 TOKA Ha MATHUTHYIO CTPEIIKY.
OneIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJCHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIBI
TOKa M HallpaBleHUs TOKa B Karymke. I3ydenue

JIENCTBUS MarHMTHOIO IOJS Ha IMpOBOAHUK C TOKOM.

KonctpyupoBanue 54 U3y4YeHne paboThI
3IIEKTPOIBUTATEITS. N3zmepenne KII/
3JIEKTPOJBUTATENIBHOM  YCTAHOBKH. OnbIThI o

HUCCICIOBAaHHUIO SABJICHUSA BHCKTpOMaFHHTHOf/'I HHAYKIUU:

HUCCICIOBAaHUC W3MCHCHHN 3HAYCHUS U HaIrpaBJICHHUA




WHIYKIUOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBJIICHUST B  arMmocdepe, DICKTPUYECTBO  IKUBBIX
OpPraHU3MOB, MarHWTHOE ToJje 3emiu, JApeld MooCcoB,
pOJIb MAarHUTHOT'O TNOJISA JUISl )KU3HU HA 3eMile, MOJISIPHOE

CHAHUC

TexHuueckue ycTpoilcTBa: 3JEKTPOCKON, amIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKOW SHEPruu,
AJIEKTPOOCBETUTENIFHBIE  MPUOOPBI,  HAarpeBaTeNbHbIC
ANEKTPONPUOOPEI (mpumepsr), JEKTPUYECKUE
NPEJOXPAHUTEIHN, 3JIEKTPOMArHuT, 3JEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, rCHCPaTOp NOCTOAHHOI'O TOKA

9 KVIACC
Kon
Koz anemenra [IpoBepsieMble 21€MEHTHI COACPKAHUS
paszaena
MEXAHWYECKUE ABJIEHUA
g1 Mexannueckoe JBIKEHME. MarepuanbHas —TOYKa.
' Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKECHUS

8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE
HepaBHoMepHOe npsimosinHeliHoe nBukeHue. CpenHss

8.4 W MTHOBEHHas CKOpPOCTb Te€ja IpPU HEPaBHOMEPHOM
JBUKECHUH

8
a5 Yckopenue. PaBHOYCKOpEeHHOE MIPSAMOJIMHEWHOE
' JIBUKECHHE

8.6 CBoOomauoe nmagenne. OneITe! [ annnes
PaBHOMEpHOE nBMXKEHME IO OKpyXHOCTH. llepnon wu

8.7 yacTtoTta oOpamieHus. JIuHeliHas M yriaoBas CKOPOCTH.
LenTpocTpeMuTenbHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HptoTOHA

8.9 BTtopoii 3akon HetoTona




8.10

Tpernii 3akoH HproTOHA

8.11 [IpuHIMI cynepno3unuu cui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
%13 Cuna TpeHMs: cujia TPEHUs CKOJIbKEHUS, CUjla TPEHUS
' MOKOs1, APYTUe BUIbI TPEHUS
214 Cuia TsKECTH W 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHnne cBOOOAHOTO MaACHHUS
815 Jemwxenne  mmaHer  Bokpyr  Comnma.  IlepBas
' KocMudeckasi ckopocTb. HeBecoMocTh U meperpys3ku
PaBHOBecue matepuanbHON TOUKU. AOCOIIOTHO TBEPI0E
8.16
TEJI0
817 PaBHOBecue TBEpPIOro Tela € 3aKPEIUIEHHOM OChIO
' BpauieHusi. MomeHT cwibl. LIeHTp Tsxectn
8.18 Nwmnynbe Tena. U3Menenue ummysbca. IMImysibe cuiibl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeaktuBHOE IBUXKEHUE
8.21 Mexanundeckas paboTa 1 MOIITHOCTb
229 PaGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
' SHEPruu U paboThl
823 [loTrenumnaneHass d3Heprus Tejla, MOJHATOrO  Haj
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToreHumanpHas SHEPTUS CKATOMN MPYKUHBI
Kunernueckass sHeprus. Teopema o0 KHHETHYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboOTHI:
OmpeneneHne CpemnHe CKOPOCTH CKOJBXEHUs Opycka
WIM JIBWKEHUS IIapuKa II0 HAKJIOHHOM IUIOCKOCTH.
OnpeneneHyue yCKOpeHUsl Tela MPU PABHOYCKOPEHHOM
8.27 JBUKEHHUH 110 HAKIIOHHOW MIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BpPEMEHHU IPHU
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HauyaJIbHOM CKOPOCTH.
[IpoBepka THUIOTE3bl: €CIM NPU PABHOYCKOPEHHOM

JABHKCHHNU 0e3 HavaIbHOI CKOPOCTHU TIYTHU OTHOCATCA




KaKk psa  HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHHU OJITMHAKOBEI.
HccnenoBanue 3aBUCHMOCTH CUJIBI TPEHUST CKOJIBKCHHUS
______ X _oro pasneHus. OnpenereHue
kodpduimeHTa TpeHUs CKoibkeHus. OrnpenencHue
KECTKOCTH TpYXuHBL. OnpezencHue padOThl  CHIIBI
TPEHHs] TPU PABHOMEPHOM JIBIDKEHUH Tella II0
TOpPH30HTAILHOW TOBepXHOCTU. Ormpenenenue padboThI
CWIBI  yOPYroCTH  MpU  mOoAbéMe  Tpy3a ¢

HCII0Jb30BaHUECM HCIIOABHXKHOI'O n IIOJABUKHOI'O

OJIOKOB

duznyeckue SBICHUS B nprupoac: MPUIMNBLEI U OTJIMBBI,

8.28 nBrkeHue T1iaHeT CoOJHEYHOW CHUCTEMbI, PEAKTUBHOE
JBUKEHUE KUBBIX OPTAaHU3MOB
8.9 TexHuueckue  yCTpOMCTBA:  CHOUIAOMETP, JIATYUKHU

TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHUS, PAKCTBI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe neuxenure. OCHOBHbIE XapaKTEPUCTUKU

> KoJIeOaHU: Iepuo/, YacTOTa, aMILJIUTYAA
09 Marematnueckuit u NpY>KUHHBIN MasTHUKHU.
' [IpeBparenune sHepruu npu KoaedaTeIbHOM JABHKEHUN
93 3aryxatomue koyieOaHus. BbIHYXIeHHBIE KOJIEOAHUS.
' Pes3onanc
Mexannueckue BoJHBL. CBONMCTBa MEXaHUYECKUX BOJIH.
94 [IpononbHble M MonepedHble BONHBI. JIJIMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHsl. MexaHU4eCKUe BOJIHBI
B TBEP/IOM Telle, CECMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpakeHue 3ByKa
9.6 Wndpa3Byk u yabTpa3ByK
[IpakTuyeckue paboOTHI:
OmpeneneHne YacTOTBl M MepuoAa  KoJieOaHUH
97 MaTEMaTHYECKOI0 MasiTHUKA.

OmpeneneHnne YacTOTBl M TMepuoAa  KoJieOaHUH
MPY>KMHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH — TepuUoja  KoJeOaHUMA




9.8

9.9

MOABEHIEHHOTO0 K HUTU TIpy3a OT JUJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Iepuojia  KoJieOaHHi
MPY>KMHHOTO MAasATHHKAa OT Macchl rpy3a. [IpoBepka

B __puoxaa KojeOaHuit rpysa,
MOABEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyxuHsbl. i3MepeHue yckopeHus cBOOOIHOTO MaJAeHUs
Ouzuyeckue SBICHUS B MPUPOJE: BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMHMYECKUE BOJIHBI,
IlyHaMH, 9XO0

TexHuueckue YCTpOﬁCTBaI 3XO0J0T, HCIOJb30BaHHUC

yJIbTPa3ByKa B ObITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

10.1

DNEeKTpOMarHuTHOE 1oJie. DJIEKTPOMArHUTHBIE BOJIHBI.

CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

10.2

[IIxana 31€KTPOMarHUTHBIX BOJIH

10.3

10.4

10.5

10.6

DnekTpoMarHuTHas mpupojaa cBera. CKOpOCTh CBeTa.

BomHoBEIE CBOliCTBA CBETA

[IpakTudeckue pabOTHI:

N3yueHne CBOWCTB  DJJIEKTPOMArHUTHBIX BOJH €
MTOMOIIBI0 MOOUIIBHOTO TenedoHa

Ouznyeckue SBICHHUS B TpHUpoje: OHOIOTHYECKOe
JIeCTBHIE BHIMMOTO, YIBTPaUOIETOBOTO i
PEHTTEHOBCKOTO M3TyUYeHH

Texuuueckue yCTpOIiCTBa: HCIIOJIb30BaHHE

OJICKTPOMArHMuTHBIX BOJIH JJIA COTOBOM CBSI3U

11

CBETOBbLBIE ABJIEHUA

11.1
11.2

11.3

JIyueBas monens ceera. Mcrounuku cBerta
[IpsimonuHEItHOE pacpocTpaHEHHUE CBETa

OTpa)KCHI/IC cBera. Ilnockoe 3€pKajo. 3akoH OTPAKCHUMA

CB€Ta

11.5

[Ipenomnenne cBeTa. 3aKOH NPEIIOMJIEHUS CBETA.

ITonnoe BHYTPCHHEC OTPAKCHUC CBCTA

JIunza. Xop tyyel B IMH3E

11.6

Onrtuueckast cuctema QoToarnmapara, MHKPOCKONA M




TCICCKOIIa

I'maz xak onrtudeckas cucrema. bimsopykocts

11.7
JaJIbHO30PKOCTh
118 rda3JioKenune veioro cBeta B cnektp. OnbiTel HploTOHA.
' CrnosxeHue ceKTpajabHbIX LBETOB. Jluciepcus ceeTa
[IpakTuueckue padbOTHI:
HccnenoBanme  3aBUCUMOCTH  yrja  OTpPaKCHUS
CBETOBOI'O JIy4a OT YIJIa aJeHHUS.
N3yyenne xapakTepuCTHUK H300paxKeHHs MpeIMeTa B
IIJIOCKOM 3€pKaJie.
HccnenoBanne  3aBUCHUMOCTH — yrjla  MPEIOMIICHHUS
CBETOBOI'O JIy4a OT yIJja MaJIeHUsl Ha TPaHUILIEe «BO3IYX —
11.9 CTEKJIO».
[Tonyuenne wn300paKeHUH C MOMOINBIO COOHMparomieit
JTUH3BI.
Omnpenenenre (QPOKYCHOTO PACCTOSIHUS M ONTHYECKOM
CHJIBI COOMpAIOIIEH TNH3HI.
OnbIThI 110 Pa3JIKEHUIO OEJI0r0o CBETa B CIIEKTP.
OnpITel 1O BOCHPUATHIO IBE€TA MPEIMETOB MNpPH HX
Ha0JII0/IEHNU Yepe3 I[BETOBbIE (PUIIBTPHI
®dusnueckue ABieHUS B npupoze: 3atMeHuss ConHua u
11.10 JlyHsl, 11BE€Ta TEJ, ONTHYECKHE SIBJICHUS B arMmocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11 Texuuueckue YCTpOWCTBA: OYKH, MIEPUCKOTI,
' (dboToanmapar, ONTHYECKUE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
121 Onpitel Pezepdopma u mmaHeTapHass MOJENb aTroMa.
' Mogens aroma bopa
122 Hcnyckanne u morniouieHue cBera aToMoM. KBaHTHI.
12 ' JInnenyaTele CIIEKTPHI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3IyYeHHs
124 Crpoenue aromHoro sigpa. HykimoHHas Moaenb
' aTOMHOTO siapa. M30Tomnbl
12.5 PagnoaktuBubeie npeBpamienud. I[lepuon momypacnana




ATOMHBIX AACP

SnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3aps0BOrO U

12.6
MacCOBOI'0 YUCEI
12.7 JHEPTHUS CBsxsu aromHbIX g1ep. CBsA3b MACChl U SHEPTUU
128 Peakuun cunte3a u aenenusd saep. ICTOUHUKH 3HEprun
' ConHua u 38€311
2.9 Snepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' W3JIy4YEHUH Ha )KUBbIE OPTaHU3MbI
[IpakTuueckue padbOTHI:
HaGmroneHne CIiomHbIX H  JIMHEHYaTBIX CIEKTPOB
U3JTy4EHUs.
12.10
HccnenoBanue TpPEeKOB: M3MEPEHHUE SHEPIUU YaCTHUIBI
10 TOPMO3HOMY TyTH (110 (hoToTpadusiM).
N3mepenue pagroaktuBHoro ¢hoHa
®usnyueckue SBJIEHUS B MPUPOJIE: ECTECTBEHHBIN
PaavoOaKTUBHbBIN ¢om, KOCMHUYECKHE Ty4H,
12.11 PaaMOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHHEPAJOB,
JEHCTBHE PpAJNOAKTUBHBIX H3JIyYCHUH HA OpraHu3M
4eJI0BEKa
1212 TexHnueckue YCTpOIiCTBa: CIIEKTPOCKOII,

VHJIMBHUIyaJIbHBIA TO3UMETp, KaMepa Bunbcona



IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLHUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMH
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHUKEHUU Kak
crocobe CyIecTBOBaHUsl MaTePUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUsI BellecTBa, O (U3NYECKOH CYUIHOCTH SIBICHUIH HpUPOAbI
(MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3anyaTh sIBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBICHUE,
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YUEHHBIX (PU3MUECKUX SBICHUMN
B OKpYXalOIIeM MHpE, BBIJCNAS HX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBaMH TOHATHHHOTO armmapara ¥ CHMBOJIHYECKOTO
A3bIKa (DPU3UKU M MCIIONB30BaHME UX IS PElIeHUs y4ueOHBIX 3a/ad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKHE SIBICHUS U

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEIl U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCTIONB3YS (PU3UIECKHE BETUIHHBI

Bnanenue ocHOBaMH METOJOB HAy4YHOrO TMO3HAHHUS C YYETOM
coOrofieHus MpaBuiI 0€30MacHOTO Tpyda: HaOMoAeHHe (QU3HUECKUX
SIBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBAaHHS MO WHCTPYKIUHU, OMUCHIBATH XOJ
OTIbITA U 3aMKCHIBATh €r0 Pe3ybTaThl, POPMYIHUPOBATH BHIBOIBL;
MPOBEJICHUE TPSIMBIX i KOCBCHHBIX U3MEPCHUI (PH3NIECKUX BEIIUYUH:

YMEHUE 1T A, CaMOCTOATCIIbHO CO6I/IpaTI)

S e .
OKCIIEPUMEHTAIIBHYI0  YCTaHOBKY II0 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIMYMHBl U AHAJIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
Y4E€TOM 3aJaHHOU ITOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;

IIPOBEJCHUE  HECIOXKHBIX  OKCIICPUMEHTAIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh HKCHEPUMEHTAJIbHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKUUH,  IPEICTAaBIATH
MOJIy4YE€HHbIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJAE TaOIUL U

Fpa(l)I/IKOB, YUUTBIBATH NOTPCHIHOCTH, ACJIATh BBIBOJALI I10 PE3YJIbTaTaM

HUCCICIOBaHUA

[Tonumanue  XapakTepHBIX  CBOHCTB  (DU3MYECKUX  MoJeNel
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENb aTroma,
HYKJIOHHasi MOJI€JIb aTOMHOIO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TENl, B TOM
Yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yUEHHBIE CBOMCTBA (PU3NYECKUX

SIBJICHHH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICTIN

YMenue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAaIOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMCHIBATh KPAaTKOE YCIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEoOXouMBbIe Il €€ pelIeHus], UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
IMPpOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTH IIOJTYYECHHOI'O
3Ha4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHUE ONpPENeNATh Pa3MEPHOCTb

¢bu3nYeCcKOil BENTNYNHBI, TOTYYECHHON IPU PEIIEHUH 3a]auu

YMmenune XapaKTCpPU30BaTb IMMPHUHIMUIIbI H@ﬁCTBI/IH TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO MX OIMUCAHUIO, UCIIOJIB3Ys 3HAHUA O

CBOMCTBaX (pI/ISI/I‘-ICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘-ICCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
MOBCEIHEBHOM JKM3HM s o0ecriedyeHuss O€30MacHOCTH IIpH
OOpaLICHUN  «  Ubiivwwuna  apHOOpAaMH M TEXHUYECKUMHU
YCTPOICTBAMH, COXPAaHEHHUS 3JI0pOBbS U  COOJIIOJIEHUS HOPM
HKOJIOTMUECKOTO IOBEAEHUS B OKpY’)KaloLIeH cpeae; MOHUMaHUe
HEOOXOJUMOCTH MPUMEHEHHUS NOCTHKEHUN (PU3MKKM M TEXHOJOTHMA

AJI paquOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnbIT moOMCKa, NPeoOpa3oBaHHMs M MPEACTABICHHUS HWH(POPMALUU
(GU3MYECKOro CoAEp)KaHUs C MCIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATH JOCTOBEPHOCTD
NOJYyYeHHON HH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJIHUTENBHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUH YYEOHBIX 3a/JaHUil HAay4HO-TIOMYJISPHYIO JIUTEpaTypy
(U3UYECKOT0 COJIEP)KAaHUS, CIIPAaBOYHbIE MaTepUaibl, PECYpPChl CETU
WutepHer; BiageHue 0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaThb COOCTBEHHBbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB



INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
1 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéTta.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia uis
1.2 BBIUMCJIEHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NPAMOJMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKEHHUS:
L3 (1) =x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJsi MPOEKIHMH CKOPOCTH, MPOEKIUU
IIEpEMELICHNs], IIyTH, KOOpAMHATBl IIPM PABHOMEPHOM IMPAMOJIMHEHNHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJIMHATBl TeJa OT BPEMEHHU B CiIydae PaBHOYCKOPEHHOTO
IPSIMOJIMHEWHOTO IBUKECHHUS:
1
Sl =v,, #1+a,* ;
2
DopMynbl 1 NPOCKUUU IMEPEMELIEHUs, MPOCKUHUU CKOPOCTH M IPOCKLHU
YCKOPEHUS IIPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUU:
2
1.4 s.(D=up, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduku 3aBUCHUMOCTH OT BPEMEHM JJIsi MPOEKIUU YCKOPEHHS, MPOEKIUH
CKOpPOCTH, IIPOCKIUHU IIepEMELICHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUKEHHUH
CBobonHoe nazeHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHUE Tena I10
1.5 BEpPTUKAIM (JBW)KEHUE TeJa BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH JUIsl TPOEKUUH YCKOPEHHMS,




1.6

NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOrO JBHKEHHsI Tejda MO OKpyKHOcTU. HanpasieHnue
CKOPOCTH.

Qopmyna g BBIYUCIEHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

LentpoctpeMurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBLHOTO

YCKOpPCHUH. (DopMyna JJIs1 BBIYUCIICHUSA YCKOPCHUA:

1.7

1.8
1.9

1.10

Macca. I110THOCTH BemiecTBa. CDOpMYJ'Ia JJI BBIYUCIICHHUA ITIJIOTHOCTH:

_m
v

Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHUe Cuil

SIBnenue nnepnuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:

F=m-a

CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpPA CHIIbI, IEHCTBYIOIIEN Ha

TCII0

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fry=-Fi

1.12

TpeHHe IIOKOA U TPEHUC CKOJILXXCHUS. dDOpMyna JJId BBIYUCIICHUA MOAYJISA CHJIbL

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmarus Ttenma. Ynpyrue u Heynpyrue naegopMmanuu. 3aKOoH yHpYyrou

nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMHpHO@ TArOTEeHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuita TskecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
dopmyna ajsi BEIYUCICHUSI CUJIBI TSKeCTHU BOIHM3M moBepxHOocTH 3emnu: F = mg.
JIBmxenue manet BOokpyr Comnna. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYnHa.
=m0

HNmnynse cucremsl Ten. U3MeHenue nmmnyJibca. MIMImynbe criib

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCa JJIs SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckass MOITHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJII BBIYMCIICHU A

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o kuHeTnueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIIMAIbHOU




SHCPTrHUU TCJiad, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas dSHEprus:

E=E;.+E ?

1.19 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opmyiia Jjisl 3aKOHA COXPAaHEHUS
MEXaHUYECKOM SHEPruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpamenne MexaHUYECKOW YHEPTUH IPU HATUIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poruar. Mowment cunsl: M - Fl.
YcnoBue paBHOBeCHS pblyara:
M +M +..=0
1.20
[TonBukHbIN 1 HenoABWKHBIN 0s10ku. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna Amsl BBIYUCICHUSI TaBJICHHs TBEPIOTO Tea:
_F
P= G

101 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUEe BHYTPH KUIKOCTH.
®dopmyria 1Sl BEIYUCIICHUS TABICHUS BHYTPH XKHUJIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
NENCTBYIOIIEH Ha TeT0, MOTPYKEHHOE B JKHUIKOCTh WIIH Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [1naBanue CYJO0B 1 BO3AYXOIIaBAHUEC




1.24

1.25

Mexannueckue KonebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHUil.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHOJ] KOJICOAHMIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpamienue sHepruv mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue konebanus. Beinyx1eHHbIe KoneOanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By1(. FpOMKOCTB M BbICOTA 3BYKa. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbI Ha I'paHUIC

IByX cpell. IHppa3ByK U ylIbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpelHed IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
NpPY>XUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbKECHHUS; pabOThl CHIIBI TPEHHS, CHIIBI
yHOPYTOoCTH; CPEeJHEH CKOPOCTH JBHMXKEHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Ipu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KoJIeOaHUH MPY>KUHHOT'O MasiTHUKA; MOMEHTAa CHJIbI, JEHCTBYIOIEro Ha pblyar;
paboThl CWJIBI YIPYrOCTH HpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6s10ka; pabOTHI CUJIBI YIPYTOCTH IPU NOJbEME Ipy3a C MOMOIIBIO MOIBUXKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 00bEMa MOrpyKEHHOU
YacCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CHIIBI
OT MAcChl Te€Ja; CUIbI TPEHUS CKOJIbXEHUS OT CUJIBI HOPMAJIbHOTO AABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIbI YNPYrOCTH, BO3HHMKAIOIIEH B MPYXKUHE, OT CTEICHH
neGopMaluu MpYKHUHBI, YCKOPEHUs1 OpycKa OT yIyla HaKJIOHA HaIlpaBISIOICH;
nepuoa (4acToThbl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Mepuoaa
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEIOBAaHHE HE3aBHCUMOCTH IEpHoJa KoJieOaHU HUTAHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBeCHUs pblyara

Qusuueckue sA61eHUs 6 npupode: TPUMEPBl ABUKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TPUIHMBBI U OTIUBBI, JABUKCHUC TIJIIAHCT ConHeuHoM CUCTECMBI,




PEaKTUBHOE JBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKa, BIUSIHUE
atMoc(epHOro JaBiIeHHUS Ha KXUBOW OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMU, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, yHaMH, 5X0

Texnuueckue yCmpoOUciou. winpomvsp, waus<UKA TOJOXKEHUS, PAaCCTOSHUS U
YCKOpEHHUs, AWHAMOMETp, TMOAIIMIHUKYA, PAaKeTbl, pblYar, MOABMKHBIA U

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

131 COOOMIAIONIUEeCcs COCY/Abl, YCTPOWCTBO BOJOIPOBOJIA, THAPABIMYECKHHN TIIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, HXOJIOT,
WCITOJIH30BAaHUE YJIBTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHWA
OCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIECTBA.
Kpucrannmaeckue u amopdHbie Teaa

55 JBwxenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCTHI[ C

' Temneparypoil. bpoynosckoe aBmxenue, 1uddysus

2.3 CMmauyuBaHue 1 KaWJUISIPHBIC SIBIICHUS

2.4 TerioBoe paciiupeHue U coxaTue

2.5 TermoBoe paBHOBECUE

Y BuyTtpennsas sHeprus. Pabora u Teruonepenadya Kak CHocoObl HM3MEHEHUS

' BHYTPEHHEHN DHEPTrUn

2.7 Bus! Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBo  TEmIOTHL. Y AelbHAast
TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPrUU B TEIUIOBBIX IpoOIEeccax. YPaBHEHUE TEIIOBOIO
OajaHca:

2.9
QO +0, +..=0
Ucnapenne u xonaeHcanusi. VM3MeHeHuWE BHYTpPEHHEH SHEpPrUM B IPOLIECCE

510 WCTIApeHUsI M KOHJAeHcanuu. KumneHue IKUAKOCTU. YAenbHas TeruioTa

' napooOpa3oBanusi: L = Q/m

2.11 Brnaxnocts Bo3myxa




2.12

2.13

2.14

2.15

[InaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEW DHEpPrUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HEUI TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpeHHSIH OHEPIYs CropaHus TOILJIMBA. y,[[eJ'II)HaH TEIIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpuntumne! padoTs! TemaoBsix Asurarenei. KIIJ[ rermoBoro aurarens

Ipaxmuueckue pabomul

H3mepenue yaenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJyYEHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK ONYIIEH HAarperbli UWIMHIP; KOJUYECTBA TEIUIOTHI,
OT/JIAHHOT'O0 HArpeThIM LMJIMHIPOM, IOCIE ONYCKaHHUsS €ro B BOJY KOMHATHOU
TEMIEPaTypbl; OTHOCUTEJIBHOM BJIAXHOCTU BO3AYXa; YIEIbHOW TEIUIOTHI
IJIaBJIEHUs Jbpja. MccinenoBaHue M3MEHEHHMsS TEMIIEpAaTypbl BOABI  IPU
pa3IMYHBIX YCJIOBUAX; SBJICHUS TEIJI0OOMEHAa NMpPU CMEIIUBAHUU XOJOIHOU U

ropsiueit BOJbI; MpoIecca UCTIapEHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MMOBEPXHOCTHOC HATSXKCHUC W KaIlTUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHUC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHNE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPBL, IPUMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOWHA, IBUraTellb BHYTPEHHEIO

CrOpaHHus
SJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUJa 3JEKTPUUECKUX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoid.  [IpuHnmn
CYNEPIO3ULNH IEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC OJICKTPHUYICCKOro II0Jid Ha

OJICKTPHUYCCKUEC 3apsAabl. HpOBO}IHI/IKI/I " JUDJICKTPHUKHU

3.6

[TocTostHHBIN AIEKTpUYECKUi TOK. JlericTBHs snekTpuyeckoro Toka. Cuia Toka.




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

DJIeKTPUYECKOE CONPOTUBIICHUE. Y IETBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R = pl/S
13 3akon Oma miig yyactka anekrpuueckoit uenu: I = U/R
ITocnenoBarenbHOE COEIMHEHNUE POBOIHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COMTPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CMeniaHHbIe COSTMHEHUS TPOBOTHUKOB
3.10 Pabota u MomHOCTh A5ekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
312 OnbeiT Opcrena. MarHuTHOE IMOJi€ NPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHAYKIIUH
113 MarautHoe 1oJIe IIOCTOSHHOIO MarHuta. B3anMoOIEeNUCTBHE ITOCTOSHHEIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHne 35eKTpoMariuTHOM nHAyKuu. [Ipasumno Jlenmna
Ilpakmuueckue pabomol
H3mepeHne  2IEKTPUYECKOrO  CONPOTHUBIICHHS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; paOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOLIETO B IPOBOJHHUKE

(pe3ucTopsl, JaMIouKa), OT HAIMPSKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI IPOBOJHHUKA, IJIOIIAJN €0 MOIEPEYHOI0 CEUCHUS U

YACJIBHOT'O COIIPOTUBJIICHUA.




HpOBepKa nmpasujia Jis1 SJICKTPUUYCCKOIO HAIMPSKCHUA IMPU MOCICIO0BATCIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBUWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue ABNEHUA o npupuoe. oaveapal€CKHE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE IOJI€ 3eMJIH, Ipei( MOIFOCOB,
POJIb MATHUTHOTO TIOJISI JIJIS1 )KM3HU Ha 3eMiie, MOJSIPHOE CUSIHUE
Texnuueckue ycmpouicmea.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEIOXPAHUTENH, OSJICKTPOMArHuT, OJIJIEKTPOJBUTATeNlb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BOJHEIL. [lIkana s5mekTpoMarHuTHRIX BOJTH
3.20 JlyueBas monensb cBeta. IIpsiMonnHeliHOe pacpoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkaino
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucniepcus cera
304 Jlunza. Xox nyueii B nunze. DokycHoe paccTosHue JUH3BL. OnTHyeckas cuia
. muu3bl: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTHYECKUE TPUOOPHI
Ipaxmuyeckue pabomul
N3mepenue onrtuyeckoil cuibl cobuparouieil JuH3bI; (OKYCHOTO PACCTOSIHUS
coOuparomield JuH3BI (IO CBOMCTBY paBeHCTBA pa3MEpoB TMpeaMera M
n300paxKeHusi, KOrja MpeiIMET paclojio’KeH B JBOMHOM (oKyce), MmoKazaTes
3.26 MPEJIOMJIEHUS CTEKJIA.
HccnenoBanue cBoiicTBa N300pakeHus, MOJIYYEHHOTO C TIOMOIIBI0 COOMPAIOIICH
JUH3bI, W3MEHEHUS (OKYCHOTO PACCTOSIHHMSI JBYX CIIO)KEHHBIX JIMH3;
3aBHCHMOCTH yTIJla MPEIOMJICHHS] CBETOBOTO Jiyya OT YyIJia MaJeHUs] Ha TpaHUIe
«BO3/yX — CTEKJIO»
327 Qusuueckue ssnenus 6 npupooe: 3atMenus ConHua u JlyHbl, 1Bera Ted,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
4.1 PagunoaktuBHOCTh. Anbda-, Oeta-, raMMma-usnyueHus. Peakiuu anbda-u Oera-




pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [lnanerapuas Moens aToma

4.3 CocraB aromHoro spa. M3oronsl

4.4 [Tepuoa nmonypacnajga aTOMHBIX siEp

4.5 Snepuble peakiuu. 3aKOHBI COXPaHEHUSI 3aPsI0BOI0 U MaCCOBOT'O YUCE
Qusuueckue s6NeHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE HW3JIyYEHUE MPUPOJHBIX MUHEPAJIOB,
JeiiCTBUE paJIMOAKTUBHBIX U3ITyYeHUH Ha OPraHUu3M YelloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIbHBIN J03UMETpP, Kamepa

BunbcoHa, anepHas sHEpreTuka
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