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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 (¢u3MKEe HAa YPOBHE OCHOBHOrO 0OIIero o0pa3oBaHUs
COCTaBJICHA HAa OCHOBE IOJIOKEHUU U TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOM 00Opa30BaTeIbHON MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueTom ¢eaepanibHoi pabodeil mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueOHoro npeamera «Ousnkay.

Conmepxanue mnporpamMmbl 1O (PU3MKE HaNpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHOHAYYHOM TIpaMOTHOCTH OOyYarolUUXCsi M OpPraHU3alUI0 H3YYEHUS
GU3MKKM Ha NESITEebHOCTHON ocHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mnpeamera B peanuzanuu tpedboBanuit ®I'OC 00O k
IUTAHUPYEMBIM JINYHOCTHBIM M METaNPEeIMETHBIM PE3yJIbTaTaM O0yUeHUs, a TAKKE
MEXIMPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIer0 00pa3oBaHMUs.

[Iporpamma no gpu3uKe yCTaHABIMBAET paclpeesieHle y4eOHOro Marepuana
1o rojam oOydeHus (Mo Kjaccam), peaiaraeT NpUMepHYIO MOCIeI0BaTeIbHOCTD
U3Y4YEHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE PA3BUTHUS MPEAMETHOIO COJAEPKAHMS H
y4€TE BO3PACTHBIX OCOOCHHOCTEH 00yUaroImmXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOJUYECKOMN
MOMOILIY YYUTEIIO B CO3/IaHUH paboyeid MporpaMMbl o0 y4eOHOMY TPEIMETY .

dusuka ABISETCS CUCTEMOOOPA3yIOIIUM ISl €CTECTBEHHOHAYYHBIX Y4eOHBIX
PEeIMETOB, TMOCKOJbKY (H3MYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH H (U3UUECKOU
reorpagued, BHOCUT BKJIaJ B  €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
NpeNoCTaBisAeT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHMS, TO €CTh CIIOCO0a MOTYUYEHHs TOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa #3 TIaBHBIX 3amad (U3UYECKOTO O0pa3oBaHUS B CTPYKTYpEe OOIIETO
o0pa30oBaHUsI COCTOUT B (DOPMUPOBAHUM €CTECTBEHHOHAYYHON TpaMOTHOCTU U
MHTEpeca K HayKe Yy 00y4aroIuxcsl.

Nzyyenne ¢u3ukun Ha 0a30BOM ypOBHE TMPENINOJIaracT OBJAJCHHE
CIIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOLIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSICHSTDH SBJICHUS;

e OILICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BaHNUS;

e HHTEPIPETUPOBATH  JAaHHBIE WM  MCIOJb30BaTh  HAy4YHbIE
JI0KA3aTeNIbCTBA JIJISl TOJIyYEHUS BBIBOJIOB.

[lenn wu3ydeHus QUMK Ha YpPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHus
ornpenenensl B KoHuenuuu npenopaBanust ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenpHBIX oOpraHu3zanuax Poccuiickoit ®Dexpepanuu, peamu3yrONINX



OCHOBHBIE  00I11€00pa30BaTEIbHBIE MPOTPAMMBI, YTBEPXKICHHOW pEIICHUEM
Komnerun MunuctepcTBa npocsemienns Poccuiickoit denepariuu (IpoTOKoa ot 3
nexadbps 2019 r. Ne I1K4BH).

Hean usyuyeHus pusukm:

NpUOOpETeHUE HHTEpeca W CTPEMIICHUS OOydYalolmUXcs K HaydHOMY
W3YYCHUIO TPUPOJbI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEJICTABICHUN 0 HAYYHOM METO/I€ MO3HaHU U (POPMUPOBAHUE
HCCJIEI0BATENbCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAY4YHOTO MHMPOBO33PEHMSI Kak pe3yjibTaTa H3y4YCHUS
OCHOB CTPOCHHS MaTepHH U (PYHIaMEHTAILHbBIX 3aKOHOB (DU3HUKU;
dbopMHpoBaHUE TIPEACTABICHUN O pONM (PU3MUKHU 7T Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE  TPEACTABICHUA O  BO3MOXHBIX  cepax  Oymymieit
npodecCuoHaTbHON AeSTENHHOCTH, CBSI3aHHOM C (PU3HUKOM, MTOJTOTOBKA K
JTanbHENIIeMy 00y4YeHHIO0 B 3TOM HaIlpaBJICHUH.

JlocTikeHne 3TUX Ielied mporpaMmbl MO (PU3UKE HA YPOBHE OCHOBHOTO
oO1iero oOpa3oBaHus 00ECIIEUUBACTCS PEIICHUEM CIICAYIONINX 3a/4a4:

npuoOpeTeHue 3HAHUH O JIUCKPETHOM CTPOCHHMH  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKUX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

MpUOOPETEHUE YMEHUW ONMHUCHIBATH M OOBSCHATH (DU3UYECKHUE SIBJICHUS C
UCIIOJIb30BaHUEM TIOJyUYEHHBIX 3HAHUM;

OCBOGHHE METOJIOB pCIICHUs TMPOCTEUINX PACUYCTHBIX 3amad ¢
UCTIOJIb30BaHUEM duznyeckux Mojienei, TBOPUYECKUX U
NPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHH HAOIIOIaTh IPUPOIHBIC SIBJICHUS W BHITIOIHSITH OIBITHI,
nabopaTopHble paOOThl M AKCINEPUMEHTAIbHBIE HCCIEAOBAHUS  C
UCTIOJIb30BaHNEM U3MEPHUTENBHBIX TPUOOPOB;

OCBOEHHE TMPUEMOB paboThl ¢ MHPOpMaIe (HU3MUECKOTO COJEp)KaHus,
BKJItOUYasi HH(POPMALIMIO O COBPEMEHHBIX TOCTIKEHUAX (PUMKH, aHATHU3 U
KPUTHUYECKOE OLIEHUBAHNUE MH(OPMALIUY;

3HaKOMCTBO CO c(hepamu MpoPecCUOHATBHON ACSITENbHOCTH, CBA3aHHBIMU

C (U3MKOH, W COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBOAUTCS 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HEJENI0), B 8
kJacce — 68 yacoB (2 yaca B Hefnento), B 9 kitacce — 102 vaca (3 yaca B HeJenio).



[TpennaraemMslii B mporpamMme 1no (Qpu3uke nepeueHs J1adopaTOpHbIX padoT U
OIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTENb IE€TaeT BHIOOP MPOBEACHHUS
7a00paTOpHBIX pPabOT U OMNBITOB C YYETOM MHIMBUIYAIBHBIX OCOOEHHOCTEN
00yyYaromuxcsi, CIUCKa IKCIEPUMEHTAIbHBIX 3aJaHUi, MperiaraeMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOTO 9K3aMeHa M0 (pU3HKE.



COAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ pojib B NO3HAHMH OKPYKAKOLIEr0 MUpa.

@dusnka — Hayka O npupoje. SBneHus npuponabl. OU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIUIOBBIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNUYMUHBL. M3MmepeHune Quanyeckux BelUYuH. DPU3NUYECcKHe
npudopsl. [TorpemHocTts u3Mepennit. MexayHapoaHas cuctemMa eIMHULL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HU3Yy4alOT MPUPOLY.
EcTecTBEeHHOHAy4HbI METOJ TMO3HAaHMS: HAOJIOJIEHHE, MOCTAHOBKAa HAYYHOI'O
BOIPOCA, BBIABUKEHUE TUIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE TUIIOTE3, 0OBSICHEHUE
Habo1aeMoro siinenus. Onucannue GU3NYeCcKuX SBJICHUHN C IOMOIIBIO MOJIEIIEH.

Hemoncmpauyuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbIC

SIBJICHUSL.
2. ®usnyeckue NpudOPHI U Mpolieypa NPSIMbIX U3MEPEHUN aHATOTOBBIM U
(G POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimeol.
1. OmpezeneHue LEHbI ACJICHUS Kbl K3MEPUTEIHLHOT0 prdopa.
2. HN3mepenue paccTrossHuil.
3. H3mepenue oObeMa )XUAKOCTH U TBEPJIOTO Tea.
4. OmnpeneneHue pa3sMepoB MalbIX TEJl.
5. M3mepenue temmeparypbl HNpU NOMOIIM >KUAKOCTHOIO TEPMOMETPA H
JaTYuKa TEMIIEPATyPBbl.

6. IIpoBeneHue uccieoBaHUs IO NMPOBEPKE T'MIOTE3Bl: JAIBHOCTH IIOJETA
HIapuKa, MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIe BHICOTA
IIyCKa.

Paspnen 2. [lepBoHavaJbHbIE CBeJAEHUS 0 CTPOCHHH BellleCTBA.

CrpoeHne BemiecTBa: aroOMbl M MOJIEKYJbl, HX pa3Mmepsl. OIbITHI,
JIOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkenne wuactui BemecTBa. CBsI3b CKOPOCTH JBM)KEHHMSI YaCTHI[ C
TeMIiepaTypoii. bpoyHoBckoe mBmwxkenue, muddys3us. BzammomenicTBue YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEILECTBA: CTPOCHHME Ta30OB, KUAKOCTEHM M TBEPABIX
(kpucTayInyeckux) Tesl. B3auMocBs3b MEXAy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHOMOJEKYJISPHBIM CTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpauuu.

1. Habmronenue OpOyHOBCKOTO IBUKEHUSI.



2. Habmonenue nuddysumn.
3. HaGmioneHue — siBineHUN,  OOBSCHSIOIMIMXCS  MNPUTSHDKEHHEM WK
OTTaJKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopusie padbomsl u onvimol.

1. OueHka JuaMerpa aromMa METOJOM psAOB (C  HCIONb30BAHUEM

dboTorpaduii).
2. OnpIThI O HAOJIOJIEHUIO TEIIOBOTO PACIIMPEHUS T'a30B.
3. OmnbITeI 1O OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO IPUTSHKEHUS.
Pa3nen 3. /IBu:keHUe U B3aUMOIeCTBHUE TeJl.
Mexanuueckoe ABWkKeHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKEHUE.
Ckopoctb. Cpeansii CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHUU. Pacuer mytu u
BPEMEHU JBUKEHUS.
SBneHne wHEpIMU. 3aKOH MHEpUUH. B3auMoAencTBHE TeNl KaK NPUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTe BemecTBa. CBs3b IUIOTHOCTU C KOJIMYECTBOM MOJIEKYJl B €IMHMIIE
o0BbeMa BeIeCTBa.
Cuna kak xapakTepUCTHKa B3auMmojaeucTBus Ten. Cuila ynpyroctd M 3aKOH
['yka. M3mepeHue cuibl ¢ MOMOUIBIO JAMHAMOMETpA. SIBIEHUE TATOTEHUS U CUJja
TskecTd. Criia TSKECTH Ha Apyrux mianetax. Bec tena. Hesecomocts. CrioxkeHune
CWJI, HallpaBJIEHHBIX MO OAHOW mpsiMoil. PaBHoxeiicTByromas cwi. Cuna TpeHHs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsI. TpeHue B IPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroeHue MexaHn4ecKoro JIBUKEHUS Tela.
2. H3mepeHune CKOpOCTH MPSAMOIUHEUHOTO IBUKEHUS.
3. HaGmronenue siBJIeHUS] UHEPIUH.
4. HabmroneHue u3aMeHeHUs: CKOPOCTH MPU B3aUMOICHCTBUH TEJ.
5. CpaBHEHHE Macc M0 B3aUMOJICUCTBUIO TE.
6. Crno)xeHue CuJi, HallPaBJICHHBIX IO OJTHOW MPSAMO.
Jlabopamopuwie padomol u onvimol.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOIO JBMKEHUS (IIapHUKa B KUIAKOCTH,
MOJIEJIH JIEKTPUUECKOr0 aBTOMOOMIIA U TaK Aajiee).

2. OmpeneneHue cpelHEd CKOPOCTH CKOJIbKEHHs OpycKa WM IIapUKa I10
HAKJIOHHOM INTIOCKOCTH.
OmnpeneneHue mI0THOCTH TBEPJOTO Tea.

4. OmBITHI, NTEMOHCTPUPYIOIINE 3aBUCUMOCThH pacTsoKeHHs (medopmariun)
MPY>KUHBI OT MPUII0KEHHON CUJIBI.

5. OnbITel, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN.

Pasnen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB.



Hasnenue. CriocoObl yMEHBIICHUS U YBEJIMYEHU 1aBlieHus. JlaBneHue raza.
3aBUCHUMOCTh JaBJIEHHUS raza oT oObema, TemmepaTypsl. [lepemaua naBneHus
TBEPABIMU TEJAMU, KHJIKOCTAMH M razamu. 3akoH Ilackans. ITHeBmMarnueckue
MalIMHbl. 3aBUCUMOCTh JABJICHHS KUJIKOCTH OT INIyOMHBI. ['mapocTtatuueckuit
napagokc. CooOuiaromuecs: cocyabl. [ uapaBIndeckre MeXaHu3Mbl.

AtMmocdepa 3emau u atmochepHoe AaBineHue. l[IpuymHBI CylIeCTBOBaHMS
BOo3aymHOM oOonouku 3emnn. Oneir Toppuuennu. U3mepenue armocgepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuGopsl 15t U3MEpEeHUs: aTMOC(HEPHOTO JaBJICHHUS.

JleficTBHE KUIKOCTH M ra3a Ha MOrpyKECHHOE B HUX TeJo0. BriTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [maBanue Ten. Bo3myxormiaBanue.

Hemoncmpauyuu.
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3aBUCUMOCTbD JAABJIECHUS ra3a OT TEMIIEPaTypBbl.

[lepenaya naBiIeHUs )KUAKOCTHIO U Ta30M.

CooOmaromuecs cocy/ibl.

['mnpasnuueckuii npecc.

[IposiBnenune neicTBust aTMOCHEPHOTO TaBIICHMUS.

3aBUCMMOCTh BBITAJIKMBAIOIIEH CHJIbI OT 00bEMa MOTPYKCHHOM YacTu
TE€Ja U IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
YciioBue IU1aBaHus TEJ: TUIABAHWE WM MOTPYKEHUE TEIl B 3aBUCUMOCTH
OT COOTHOLIEHHUSI TNIOTHOCTEN TeJIa U JKUJIKOCTH.

Jlabopamopuwie padbomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00bEMa MOTrpyKEHHOM B
KUJIKOCTh YaCTH TeJa.

OnpeneneHue  BBHITATKUBAIONIEH  CWJIbL, JEHUCTBYIOIIEH Ha  TeEJo,
NOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JCHCTBYIOLIEH Ha TEJIO
B JKUJIKOCTH, OT MacCChlI TeJa.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUIIBI,
JCHCTBYIOIIEH Ha TEIO B JKUIKOCTH, OT 00bEMa MOTPYKCHHOW B
YKUJIKOCTh YaCTH TeJa U OT INIOTHOCTHU KUJKOCTH.

KoHcTpynpoBanne apeoMmeTpa WIM KOHCTPYMPOBAHUE JIOJKH U
ONpPEICJICHUE €€ TPY30MOIBEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTB. JDHEpPIrus.

Mexanudeckas pabota. MOIIHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuio
paBHOBecHusl pbluara. [IpumeHeHHe mpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3onoroe mpaBwio» Mexanukd. KIIJI mnpocteix wMexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanudeckasd odHeprus. KuHetnueckas M IOTEHUWAJIbHAs JHEPTUS.
[IpeBpalieHre OTHOrO BUJA MEXaHUYECKON IHEPTUM B APYTOM. 3aKOH COXPAHEHUS
HHEPrUU B MEXAHUKE.

Jemoncmpauuu.

1. IIpuMepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamopusie padbomsl u onvimol.

1. Ompenenennre pabOThl CHIIbBI TPEHUS MPU PABHOMEPHOM JIBIXKEHHM Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccnenoBanue yCioBUN paBHOBECHS pblUara.
3. Hsmepenue KIIJl HaKIIOHHOM IIJIOCKOCTH.

4. HSY‘ICHI/IC 3dKOHa COXpPaHCHUA MEXaHUYE€CKOM OHCPIUH.
8 KUIACC

Pa3znen 6. TermoBbie sIBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca W pa3Mepbl aTOMOB M MOJEKYJI. ONBITBIL, MOATBEPKIAAIOIINE
OCHOBHBIE TTOJIOKEHHSI MOJIEKYISPHOKUHETUYECKOW TEOPUHU.

Mopenu TBEpPAOTO, JKHAKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnuueckue u amopdubie Tena. O0bsCHEHHE CBOWCTB ra3oB, KUIKOCTEN U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUU MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHK€E U KallWUISPHBIE SIBIICHUS. TEI0oBOE pacIMpPEHUE U CHKATHUE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKECHUS
gacTull. BuyTpennsisi sHeprusi. CrocoObl HW3MEHEHHsSI BHYTPEHHEH OJHEPTHUU:
TeIUIonepeaaya U COBEpUICHUE paboTHI. Buasl TEIUTIONEpEaaYu:
TEIUIONPOBOAHOCTb, KOHBEKILIUS, U3IyYCHHUE.

KonudecTBo TermaoTel. YenbHas TEIJIOCMKOCTh BENIECTBA. 1eMI000MEH
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOTo Oamadca. IlmaBienme w
OTBEPJICBAHHE KPUCTAUIMYECKUX BELIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kunenwe. YienbHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(hepHOTo
JTaBJICHUS.

BrnaxxHocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJibHAs TEIJIOTa CrOPaHHUSL.

[Tpuniunel pabotel TerioBeix apurarenedt KIIJ[ temmoBoro npuraresns.
TernnoBble ABUTATENN U 3aIUTa OKPYKAKOLIENA CPEBI.

3aKOH COXpaHEHUS U MPEBPAIICHUSI SHEPTUU B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JBUKEHUS.
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Hab6monenue nuddysumn.

Habmronenue siBiieHUi cMauyMBaHUs U KaWUIIPHBIX SBICHUM.
HaGmronenue TermioBoro paciimpeHus Tell.

W3meHeHne naBieHus raza Mpu W3MEHEHMH O0bEMa M HAarpeBaHUU WU
OXJIAXKICHUH.

[IpaBuiia U3MEpEHHs TEMIIEPATYPHI.

Bune! Termonepenauu.

OxJtaXkieHue Ipyu COBEPIICHUU PAOOTHI.

HarpeBanue npu coBepiiieHur padOThl BHEIITHUMHU CHIJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IMIHBIX BEIIECTB.

. HaOnronenue kuneHus.

. HaGmtonenne nmocTossHCTBa TEMIIEpATyphl MIPH TUIABJICHHUH.
13.

Moenu TeIUI0OBEIX JIBUTaTEIEH.

Jlabopamopusie padbomsl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYIKEHUIO TEUCTBUS CHII MOJICKYJISIPHOTO MIPUTSKEHUS.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJM WM caxapa.
OneIThl IO HAOMIOJECHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, XKUIAKOCTEH H
TBEPABIX TEIL.

Onpenenenue qaBjaeHUsl BO3lyXa B 0aJUIOHE IIPHUIIA.

OnbIThI, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JIaBJICHUS BO3JlyXa OT €ro
00BbEMa U HarpeBaHUs WU OXJIAXKICHHUS.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJIUHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPaATyphI.

HaGniogenue wu3MeHEHUsT BHYTPEHHEH OHHEpPruM Tejla B pe3ysbTaTe
TEeIIoNepe a4y ¥ padOThl BHEIITHUX CHIL.

HccnenoBanue sBIEHHUS TEILUIOOOMEHA MpPH CMEIIMBAHUU XOJIOJHOW W
ropsiuYeu BOJIBL.

Onpenenenue  KOJMMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW MU
TEMJI000MEHE C HArPEThIM METATUTMYECKUM IFTHHIPOM.

Omnpenenenue yAeabHON TEMIOEMKOCTH BEIIECTBRA.

HccnenoBanue npoiiecca UCIapeHus.

Ornpenenenrne OTHOCUTEIbHON BIIAXKHOCTH BO3yXa.

Onpenenenue yaenbHON TEMIOTHI IUIABJICHUS JbJA.

Pa3znen 7. diekTpuyeckue 1 MAarHUTHbIE SIBJICHMS.

Onexrpusauus Ten. JIBa poma 3JIeKTpUYECKUX 3apsaoB. B3aummopeiictBue
3apsoKeHHBbIX Teln. 3akoH KyioHa (3aBUCHUMOCTh CHIJIBI  B3aMMOJEHUCTBHUS
3apsSKEHHBIX TEJ OT BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEXAY TEJIaMu).

Onekrpuyeckoe mnone. Hanpsok€HHOCTH anexkTtpudeckoro mnosst. [IpuHnmn
CYNEPIIO3ULIMH 3JIEKTPUYECKUX 0JIeH (HAa KaYeCTBEHHOM YPOBHE).



Hocurenn snexTpuyeckux 3apsaoB. DJIEMEHTAPHBINA 3JIEKTPUUYECKHUM 3apsil.
Crpoenue aroma. IIpOBOJHUKM W JUANEKTPUKU. 3aKOH  COXPAaHEHUS
IIEKTPUYECKOTO0 3apsija.

OJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKA.
M cTOYHUKN TOCTOSSHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMHYECKOE, MarHUTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBICHUE TPOBOJHHUKA. Y ICIBHOE COIMPOTHBIIEHUE BemecTBa. 3akoH Oma
ans ydyactka uenu. [locinenoBarenbHoe W mapajuleIbHOE  COEAUHEHHE
MPOBOJTHUKOB.

PaGora M MOIIHOCTH »dyeKTpUYecKkoro Toka. 3akoH Jlxoyns—JleHua.
DneKTpuYecKue Uenu U MOTPeOUTENN AIEKTpUIeCcKoi sHepruu B 0bITy. KopoTkoe
3aMbIKaHUE.

ITocrostHHbIE  MarHuThl.  B3anMOAECHCTBHME  IIOCTOSHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MarHuTHoe noJjie 3eMIJIM U €ro 3Ha4eHHUE JIJIs )KU3HHU Ha 3eMIIe.
OneiT  Opcrena. MarautHoe 1oJie  3JEKTpUYEcKoro Toka. IlpuMeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. JI€HICTBUE MarHUTHOT'O MOJISI HA TPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATENb ITOCTOSSHHOTO TOKa. VCronb30BaHWE SIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. SABneHue 3nmekTpoMarauTHOM nHaykuuy. [Ipasuio Jlenma.
DnekTporeHeparop. CrniocoOsl NOJIyYEHUS AIIEKTPUYECKOU DHEPIHUU.
DIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOUHUKAX SHEPIHH.

Jemoncmpayuu.

DIeKTpu3aus Ted.
JIBa poJia AIEKTPUYECKUX 3apsiI0B U B3aUMOJEICTBUE 3aPSKEHHBIX TEJI.
Y CTpONCTBO 1 JIEUCTBUE ANEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHIYKIIHS.
3aKOH COXPAHEHUS PJIEKTPUUECKUX 3aPSIOB.
[IpOBOJTHUKY U TUAJEKTPUKH.
MonenupoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO TTOJIS.
N cTOYHMKY TOCTOSHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. ['a3oBBI1 pasps.
. U3MepeHne CUitbl TOKa aMIEPMETPOM.
. I3mepeHue 371eKTprYecKOoro HanpsKeHNs BOJIBTMETPOM.
. Peocrar u marazuH conpOTUBIICHUN.
. B3anmopeincTere moCcTOSIHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS ITOJ0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmneIiT Dpcrena.

MaruutHoe nojie Toka. INEKTPOMArHuT.

JleficTBME MarHUTHOTO MOJIS HA MPOBOJIHUK C TOKOM.

DJIEKTPOIBUTATENh TOCTOSIHHOTO TOKA.

HccnenoBanue SIBICHUS JIEKTPOMArHUTHOM MHTYKIIUH.

OmnbiTel apanes.

3aBUCUMOCTh HAMNpaBJICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HHUKHOBEHMS.

DJIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimeol.

1.

o Uk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHM TEl HWHAYKIUEH U TpHU
COIPUKOCHOBEHUH.

HccnenoBanne neWCTBUSA DJICKTPUUECKOTO TIONS Ha TMPOBOJHUKUA U
JTUDJICKTPUKHU.

COopka 1 mpoBepKa padOTHI AIEKTPHUUECKOM IIETH MMOCTOSTHHOTO TOKA.
W3mepenre u peryaupoBaHUe CHIIBI TOKA.

W3mepeHue u peryimpoBaHUe HAMIPSKCHHS.

HccnenoBanue 3aBUCHUMOCTH CHIIBI TOKa, MAYIIETO Yepe3 pPEe3ucTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIITUE 3aBUCUMOCTh IIEKTPUIECKOTO
COINPOTHBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAW TIOTEPEYHOTO
CEUEHMs ¥ MaTepuara.

[IpoBepka mpaBuiIa CIIOKEHHUS HANPSHKEHUH TIPU  MOCIEIOBATEIIEHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CHJIBI TOKAa MPH TAPAICTHPHOM COSTUHEHUN
PE3UCTOPOB.

Onpenenenre padOThI IEKTPUUECKOTO TOKA, UIYIIIETO Y€PE3 PE3UCTOP.
OnpeneneHre MOIMHOCTH OJEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pesucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WIYIIETO Yepe3 JIaMIOUKY, OT
HaMpsHKEHUsS HA HEH.

Onpenenenue KIIJ[ narpeBares.

HccnenoBadre MarHUTHOTO B3aUMOJICHCTBHUS MMOCTOSTHHBIX MarHUTOB.
W3yyenne MarHUTHOTO TIOJSI IMOCTOSIHHBIX ~MAarHWTOB TIPH  HX
00BETMHEHNH U PA3JICICHUH.

HccnenoBanue 1eMCTBUS DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS
KaTylIKM C TOKOM M MarHuTa OT CHWJIbl TOKa W HaIlpPaBJICHUS TOKA B
KaTyIIKeE.

18. I3yueHue neicTBUS MATHUTHOTO TIOJISI HA IPOBOJIHUK C TOKOM.

19. KoHcTpyupoBaHue u nu3yueHue padoThl JIEKTPOABUTATENS.

20. 3mepenne KII/I anekTpoaBUrareibHOM yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHHUIO SIBJICHUSA JJIEKTPOMArHUTHOW WHIYKIUU:
WCCIICIOBAHUE HW3MEHEHUM 3HAYEHHWS W HAMPABJICHUS HHAYKIIMOHHOIO
TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJIeHHUS.

Mexanndeckoe naBmxkeHue. MarepuanbHag Touka. (Cucrema orcuera.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWXKEHUSA. PaBHOMEpPHOE HPSIMOJUHEHHOE
nBrkeHrne. HepaBHoMepHoe npsiMouHeiHOe BHKeHHE. CpellHsAsl © MTHOBEHHAs
CKOPOCTb T€Ja IPU HEPABHOMEPHOM JIBH>KEHHH.

VYckopenue. PaBHOyCKkOpeHHOE HpsSMONMHEWHOE JABMKeHHe. CBOOOIHOE
nagenue. OnelTel [ anumes.

PaBHOMepHOE nBHXKEHHE MO OKpYyKHOCTH. [lepron u dacrota oOpalieHus.
JIunenHas u yriioBas CKOpoCcTU. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepsbiii 3akoH HetoToHa. Bropoii 3akoH Hetotona. Tpetuii 3akoH HproToHa.
[TpuHIMI CynIEPIIO3ULIMM CUIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuita TpeHUs: cuia TPEHUs CKOJIBKEHUS, CUila
TPEHUS NIOKOS, IPYyTHU€ BUJIbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHPHOTO TATOTEHHUA. YCKOPEHUE CBOOOIHOTO
nageHus. Jpuwkenue rmiuaHer BOKpyr Comnna. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTh 1 nieperpys3ku.

PaBHOBecue MarepuanbHONl TOYKHA. AOCOJIOTHO TBEpAoe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIUICHHOM OChlo BpaleHusi. MoMeHT cuibl. LleHTp TsokecTH.

Nmnynsc Tena. M3MeHeHne umiysibca. MMmysibe Cuiibl. 3aKOH COXpPaHEHHS
uMITyJbca. PeakTuBHOE JBHKEHUE.

Mexannyeckass pabota M MOIIHOCTh. PaboTa cui TshKeCTH, yHpPYTroOCTH,
TpeHus. CBs3b 3HEepruu U padoThl. [loTeHIMabHAs 3HEPTrUs Tea, MOAHITOrO HaJl
MTOBEPXHOCTHIO 3eMJIH. [loTeHIManbHas SJHEprus CKaTou NpyKuHbl. Knnetnueckas
sHeprusa. TeopemMa 0O KMHETUYECKOM SHEPrUU. 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPIHUH.

Jemoncmpayuu.

1. HabnroneHue MexaHM4eCcKOro ABMKEHUS TEJIa OTHOCUTENIBHO Pa3HbIX TEJ

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

CpaBHEHHE IIyTEH M TPACKTOPHUM JBHKEHHSI OJHOTO M TOTO K€ Teia
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHUS MPSMOJIMHENHOTO IBUKEHUS.
HccnenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHS.

HabGnronenue ABMKEHUS Tesa M0 OKPY>KHOCTH.

Habmronenrne MexaHUYeCKUX SIBICHUN, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PAaBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEILHO KaOuHeTa (QU3HUKU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MacChl Telna W JCHCTBYIOLIEH Ha HEro
CHJIBI.

Habmonenue paBeHcTBa CUJl PU B3aUMOJCHCTBUM TEJ.

M3meHeHue Beca Tena npyu yCKOPEHHOM JIBUYKEHHUH.

Ilepenada nMIrynbca pyu B3aUMOJECHCTBUAN TEN.

[IpeobpazoBanus SHEPTUH MIPU B3AUMOACHCTBUU TEI.

CoxpaHeHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOICHCTBHH.

CoxpaHeHHe UMITyJIbca MPH a0COJIIOTHO YIIPYTOM B3aUMOIEHCTBHUU.
Habumronenne peakTHBHOTO JIBUKECHHUSL.

CoxpaHeHre MEXaHUYECKON IHEPTUU NTPU CBOOOIHOM Ma/ICHUU.
CoxpaHeHHEe MEXaHNYECKON DHEPTUHU IIPU ABUKCHUU TeEJIA MO 1EUCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimeol.

1.

KoHcTpynpoBanue TpakTa A pa3roHa U JaJbHEHIIEr0 paBHOMEPHOTO
JIBWKEHUS IAPUKA UITH TEJIEKKH.

OnpeneneHue CpelHe CKOPOCTH CKOJIbXKEHUS OpycKa WM JABUKEHUS
[IapPUKA 10 HAKJIOHHOW IIOCKOCTH.

OmnpeneneHrue yCKOpEHHUs Tella MPH PAaBHOYCKOPEHHOM JABM)KCHHU TIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH IMPU PABHOYCKOPEHHOM
JBYDKEHNN 0€3 Ha4aIhbHOU CKOPOCTH.

[IpoBepka TruUMOTE3BI: €COU TMPH PABHOYCKOPEHHOM JBHKEHHH O€3
HAYaJIBHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAJ HEYCTHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJIBHOTO JABJICHHUS.

Omnpenenenre kodhPUITMEHTA TPSHHUS CKOJIBKCHHUSI.

Omnpenenenre KECTKOCTU TIPYKUHBI.

Omnpenenenve pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBMKEHUU Teja
M0 TOPU3OHTAIBHON MOBEPXHOCTH.



10. OnpesienieHrie  pabOThl  CWJIBI  yIPYrOCTH TMPU  TOABEME Tpy3a ¢
MCIOJIb30BAHUEM HEIOABUKHOTO U MOJIBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXpaHEHUS SHEPTUU.

Pa3znen 9. Mexannueckue Ko1e0aHUS U BOJHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUMN: MTEPUOT,
4acToTa, aMIUIMTy1a. MaTeMaTu4ecKuid U NPYy>KUHHBIA MassTHUKU. [IpeBpanieHue
DHEPTUU TIPHU KOJIeOATETHHOM JIBUKCHUU.

3aryxaronme  kojieOaHus.  BeiHyXAeHHbIe — KoJjieOaHus.  Pe3oHaHc.
Mexannueckue BoOJHbL. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpoposbHble U
nonepeyHbie BOJIHBL. J[TMHA BOJHBI M CKOPOCTh €€ paclpOCTpaHEHUS.
MexaHuuecKue BOJHBI B TBEPJIOM TeEJ€, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKkoCcTh 3Byka W BbicoTa TOoHa. OTpaxenHue 3Byka. MH]pa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe xoneOaHMI TEa MO NEWCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Hab6monenue konebanwmii rpy3a Ha HUTH M HA TIPY>KUHE.

HabGnronenue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHca.

PacnipocTpanenue npoaoIbHbIX U MTONEPEYHbIX BOJH (Ha MOJIEIH).
Hab6mronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHUI pe30HAHC.

Jlabopamopusie padbomsl u onvimol.

1. OmpezeneHre 4YacTOThl M Tepuojaa KojeOaHM MaTeMaTHu4ecKoro

L

MasITHUKA.
2. OmpeneneHue 4aCTOTHI U IEpHOA KOJIEOAHUI MTPYKUHHOTO MAasSTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TIEPHOJIa KOJICOAHH MMOABEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.
4. HccnenoBanue 3aBUCHMOCTH NEPHOJIA KOJIEOaHUI MPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IlpoBepka He3aBUCHUMOCTH Nepuoja KojeOaHuil rpys3a, MOJBEHIEHHOIO K
HUTH, OT MacChI rpy3a.
6. OmbITbI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  Iepuojaa  KojeOaHui
IPYKUHHOI'O MasiTHUKA OT MACChl Ipy3a U AKECTKOCTU MPYKUHBIL.
7. W3mepenue yckopeHUs: CBOOOJHOIO MaIeHUs..
Pa3nen 10. J1eKTpOMAarHuTHOE MOJI€e ¥ 3J1eKTPOMATHUTHBIE BOJIHBI.
DONEeKTpOMarHUTHOE  MoJjie.  ODJEKTpOMarHuTHble  BoiHBL.  CBolicTBa
AJIEKTPOMAarHuTHeIX BOJH. Illkanma snexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH AJI1 COTOBOM CBSI3H.



OnekTpoMaruuTHas mpuponaa cera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpauuu.

1. CBoMCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimeol.

1. W3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TMOMOIIBI) MOOWIBLHOTO

Tenedona.

Pa3nen 11. CBeToBLIE IBJIEHUS.

JlyueBas MOJIEIIb CBeTa. Hctounnkn CBeETa. [IpsamonuueitHoe
pacrnipoctpaHeHue cBeta. 3armenus Connna u JIlynsl. Otpaxkenue csera. [1mockoe
3epKaJI0. 3aKOH OTPAKEHMSI CBETA.

[Ipenomnenue cBera. 3akoH MpenoMieHus cBera. [lomHoe BHyTpeHHee
OTpakeHHEe cBeTa. VIcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAaKECHHS B
ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom mywedt B JmH3e. Omnruueckas cucrema (oroamnmapara,
MUKpOCKONa M Teneckona. ['1a3 kak omnTuhyeckas cucTeMa. biIuM3opykocTh U
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekTp. OmnbiTel HptoToHa. ClioxxeHue
CIEKTPAJIbHBIX LIBETOB. Jlucniepcus cBeTa.

Hemoncmpauyuu.

[IpssMosIMHETHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pa’keHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuid CBETOBOI.

Xoj nydei B coOuparonieit JuH3e.

Xon Iyder B paCCEUBAIOIIECH JIMH3E.

[Tonmyyenue n300pakeHUid ¢ TOMOILBIO JIMH3.

[Tpunumn aeiicTBus Gporoanmapara, MUKPOCKOIA M TEJIECKOTIA.

10. Mopzens rnasa.

11. Paznoxenue 6eoro cBeTa B CEKT).

12. [Tomyuenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuwie pabomul u onvimel.

1. HccnenoBaHue 3aBMCHUMOCTH yIjla OTPa)KEHHsSI CBETOBOrO Jiyya OT yrJia
MaJICHUS.

2. M3yueHue xapakTEepUCTUK N300paKEHHS MPEIMETa B IJIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCUMOCTH yTJla MPEJIOMIIEHUSI CBETOBOTO JIy4da OT yTJia
MaJICHUs HA TPAHUIIE «BO3yX—CTEKIIOM.
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4. llonmydyenue n3o0paxkeHU ¢ MOMOIIBIO COOUpAIOIIEH TUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHUS M ONITUYECKON CUJTbI COOMPAIOIIIEH
JINH3BI.

6. ONbITHI O Pa3JI0KEHUIO OETIOTO CBETA B CIIEKT.

7. ONbITHl MO BOCHPUSATHIO I[BETA MPEIMETOB NPU HUX HAOJIIONEHHHM Yepe3
I[BETOBbIE (DUIIHTPHI.

Pa3nen 12. KBaHTOBLIE SIBJICHUS.

OmneiTel Pezepdopaa u mnanerapnas monens aroma. Mognens atoma bopa.
Hcnyckanue u noryoneHue ceeta aroMoM. KBaHTbl. JInHEHYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anbda, 6eTa- U ramma-usinydeHus. CTpoeHHE aTOMHOTO
anpa. Hykimonnas wmopens aromHoro szapa. Msoromsl. PannoaxtrBHBIE
npespaiuenus. [lepros noaypacmaia aTOMHBIX SIED.

SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MAacCOBOIO YHCEIL.
DHeprusi CBs3M aTOMHBIX sAnep. CBsA3b mMaccbl M 3HEpruu. Peakuuwu cuHTe3a H
nenenud siaep. Ucrounnku sHeprun CoJiHIIAa U 3BE3].

Snepnas sHepreruka. JleMCTBHS pPagUOAKTUBHBIX HW3JIyYEHHU Ha JKUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHeKTpbl U3JIyYEHHS U TOTJIONIEHUS.

2. CHoexkTpsl pa3IMyHbIX T'a30B.

3. ChekTp BoAopoja.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka MOHU3UPYIOUIUX U3ITyUYEHUH.

6. Perucrpanus uznydeHus IpUPOIHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimel.

1. HaGmroneHue CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB H3ITYUCHHS.

2. HccnepgoBaHue TpPEKOB: M3MEPEHUE DHEPTHM YACTHUIBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusm).

3. H3mepenue paanoakTuBHOTO (hoHA.

IToBTOPUTEIBLHO-0000 AN A MOLYJIb.

[ToBTOpHUTENHEHO-0000IIAIOIINK MOTYJIb MIPEAHA3HAUECH JJIsI CUCTEMAaTU3aIIH
U 000OUIeHUs  NPEAMETHOIO  COJEp)KaHUS U OIbITa  JESTEbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCEro Kypca (PU3HMKH, a TAKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke g 00ydarommxcs,
BBIOPABIIINX 3TOT YyYEOHBIN MPEIMET.

[Ipu u3y4eHn TaHHOTO MOAYJIS PEANM3YIOTCSA U CUCTEMATU3UPYIOTCS BUBI
JESITEIbBHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBAETCA JOCTUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  0o0yueHus, (opMupyercs
€CTECTBEHHOHAY4YHasi IPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEAOBAHUS



SBJICHUN TIPUPOABbl M TEXHHUKHU, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3MUECKHE
SBJICHUS, NPUMEHSAS TOJYyYECHHbIC 3HAHWA, pelaTh 3aJaud, B TOM YHCIIE
KA4ECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.
[IpyHIMOMATBHO AESATEIBHOCTHBIM XapaKTep AAHHOTO pasliesla pealu3yercs
32 CYET TOro, 4YTO OOy4YallIMecs BBINOIHSAIOT 3aJaHusA, B KOTOPBIX UM
IIpeJIaraeTcs:
Ha OCHOBE IIOJIYYCHHBIX 3HAHMM pacro3HaBaTh M HAy4yHO OOBACHATH
(du3nuecKue BIEHUS B OKPY>KaroUIel MPUPO/IE€ U MOBCETHEBHON KU3HH;
UCIOJIb30BaTh HAYYHbIE METO/Ibl UCCIIEI0BAHUS (PU3NYECKUX SBJICHU, B TOM
YHUCIIe 711 TPOBEPKH TMIIOTE3 U MOJTYUYEHUSI TEOPETUUECKUX BHIBOJIOB;
OOBSICHSTH HAy4yHbIE OCHOBBI HamOOJee BaKHBIX JIOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTHIA, HaIlpUMEP, MPAKTUYECKOT0 UCIIOJIb30BAHUS Pa3INYHBIX HICTOYHHUKOB
HHEPIUM Ha OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB
DHEPIUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenue pu3MKU Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs HAIIPABJIEHO
Ha JOCTWKEHUE JTUYHOCTHBIX, METANIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.
B pesynbTate uzyuenusi Gu3MKU Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHuUs
y oOyuatorierocs OyayT cpopMUPOBaHBI CIEAYIOIINE JUYHOCTHBIE PE3yJIbTaThl B
YaCTH:
e 1) maTpMOTHYECKOro BOCIIMTAHUS:
e - MPOSIBJICHHE UHTEPECA K HUCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM
(u3nyYecKoil HayKH;
e - IIEHHOCTHOE OTHOIIIEHHUE K JTOCTUKEHUSM POCCUMCKUX YUCHBIX-(DU3UKOB;
e 2) rpa’aaHCKOro U IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
e - TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYK/I€HUN OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JJOCTHKEHHI
bu3uKY;
e - OCO3HAaHUE BAXKHOCTU MOPATBHO-3THUYECKUX MPUHIMUIIOB B JIEATEIbHOCTH
YYEHOTO;
e 3)3CTETHYECKOr0 BOCIIUTAHUS:
e - BOCHPUSITHE 3CTETUYECKUX KayecTB (PU3MYECKON HAYKH: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e - OCO3HAaHHE LEHHOCTH (PU3MYECKOW HAyKM KaK MOIIHOTO HWHCTPyMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAXKHEWILIEW COCTABIISIOLIECH
KyJbTYpBHI,

e - Da3BUTHE HAy4YHOU JHOOO3HATEIBHOCTH, MHTEpECa K HCCIEI0BATENbCKON
NEATEIIbHOCTH;

e 5) <¢opvupoBaHus  KYJbTYPbI 3I0pOBbS ¥  IMOLMOHAJILHOIO
0J1aromnoJryyus:

e - OCO3HaHME IIEHHOCTH 0Oe30macHoro ooOpas3a >XU3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpaBWl 0OE30MacHOro IOBEJICHUS Ha
TpaHCHOpPTE, HAa JI0pOrax, ¢ 3JIEKTPUYECKHUM M TEIJIOBBIM OOOpPYJIOBAHHEM B
JOMAIIIHUX YCIIOBUSX;

e - chOpPMUPOBAHHOCTh HaBbIKa pediekcuu, MpU3HAHUE CBOETO IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4ejoBeKa;

e 06) TPYAOBOIO BOCIIUTAHMSA:

e - AKTHBHOE YYacTHME€ B PEIICHHHM MPAKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alld, TOpoJia, Kpas) TEXHOJOTHUYECKONH U



COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIMX B TOM YHUCIE U (DU3HMUECKHUX
3HAHUM;

e - UHTEPEC K MPAKTUYECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PUUKOM;

e 7)3KO0JIOTHYECKOI0 BOCIIUTAHMS:

e - OpMEHTalMd Ha NpUMEHEHUE (PU3MUECKUX 3HAHWM [ pelleHus 3aaad B
o0JacTu OKpy’Karolled Ccpenbl, MIAHUPOBAHUSA TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIIEACTBUM I OKPYKAIOLIEN CPEBL;

e - OCO3HaHHWE IJI00AJBLHOTO XapakTepa IKOJOTMYECKUX MPOOJeM M MyTel UX

pelIeHus;

e 8) amanTanMu K M3MEHSAKWIIMMCH YCJIOBHSM CONHAJIBHOW M NMPHUPOAHOM
cpeabl:

e - TMOTPEOHOCTh BO B3aUMOJCHCTBUU TMPU BBIMOJHEHUU HWCCICAOBAaHUN U
NPOEKTOB (DM3MYECKON HANpPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX,

e - TIOBBIICHHE YPOBHSA CBOEM KOMIETEHTHOCTH YEPe3 MPaKTHUYECKYIO
NESATENbHOCTD;

e - MOTPeOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YuCie (HOPMYIUPOBATH
UJIEU, IOHATHUS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHUE Je(DUITUTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH B 00J1acTH
buzukuy;

e - IUIAHUPOBAHHE CBOETO pa3BUTHUA B MPHOOPETEHHWH HOBBIX (PUIUUECKUX
3HAHUM;

e - CTPEMJICHHME aHAIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM UHUCIIE C UCIOJIB30BaHNEM (PU3NUYECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBUWA C Y4YE€TOM BIIMSHHUS Ha OKDPYXAIOLIyI Cpexdy,
BO3MO>KHBIX IIO0AIbHBIX MTOCIEACTBHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOECHMS MporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
obmiero oopazoBanus y o0yuatouierocsi OyayT copMUpOBaHbI MeTanpeIMeTHbIe
pe3yJbTAaThl, BKIIOYAIOIIME T0O3HABATEIbHBIE YHUBEPCAIbHBIE YUEOHbIE IEHCTBHS,
KOMMYHUKATUBHbIE  yHUBEpCAJbHbIE  Y4eOHbIE  JACHCTBUS,  PpEryJSATUBHbBIC
yYHHUBEpCaJbHbIE yueOHbIE AEHCTBUSL.

ITo3naBaTe/ibHBIE YHUBEPCAJIBHBLIC y‘leﬁﬂble I[CﬁCTBPlSI

Bba3zoBble Jjornueckue 1eicTBHA:
e BBISABIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(ssBNIEHUI);



yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEYHSI B pacCMaTpUBAaEMbIX (DaKTax,
JAHHBIX U HAOMIOACHUSX, OTHOCSIIMXCS K (PU3HUUECKUM SIBIICHUSM;
BBISIBJISITh TIPUYUHHO-CIICACTBEHHBIE CBSI3U TPU H3yUYEHUH (PUINICCKUX
SIBJICHUH U MPOLIECCOB, JI€JaTh BHIBOABI C UCIIOIb30BAaHUEM JIEAYKTUBHBIX
U UHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIABUIATh TMIIOTE3bl O B3aUMOCBSI3SX
(bU3UYECKUX BEITUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHOM (u3ndeckon
3alayu (CpaBHEHHME HECKOJIbKMX BApUAHTOB pEILICHHUS, BHIOOp Hambosee
MOJXOJSIIEr0 C YYETOM CAMOCTOSITENBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBarejiLCKHe 1eCTBUSA

UCTIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIBCKUN HHCTPYMEHT IMO3HAHUS;
MIPOBOJMTH MO CAMOCTOSITETIFHO COCTABJICHHOMY IIJIaHy OTIBIT, HECTIOKHBIH
¢u3nyecKuit SKCHEPUMEHT, HEOOJIbIIOE HCCIeAOBaHUE (HHU3HUECKOTO
SIBJICHUS;

OLICHWBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMALHUIO,
MOJTyYEHHYIO B XOJI€ UCCIICIOBAaHUS WM SKCIIEPUMEHTA,

CaMOCTOSITENILHO (DOPMYITUPOBATH 00OOIIEHUS M BHIBOIBI 10 Pe3yJibTaTam
IPOBEJICHHOTO HAOMIOICHHUS, OTIbITA, UCCIICTOBAHNUS;

IPOrHO3MPOBaTh BO3MOXKHOE  JalbHeWIee pa3BuUTHE  (PU3HMUECKHX
MIPOIECCOB, a TAKXKE BBIBUTATH MPEAMOI0KEHHUSI 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nndpopmanmeii:

NPUMEHSTH Pa3jINdHble METO/bl, HHCTPYMEHTHI U 3alpPOCHI IPU MOUCKE U
orbope MHpOpPMAIMKM WM JAHHBIX C YYCTOM MPEIJIOKEHHOW ydyeOHOU
¢dusnveckoi 3a1a4m;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUIOB U (DOPM MPEACTABICHUS;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMANbHYIO (OpMy MpeacTaBlICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMHu, 1MarpaMMaMy, HHOU rpapuKoi U ©X KOMOMHAIUSIMHU.

KoMMyHHKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBHS:

B XOJie¢ OOCYXIEeHHsI Yy4eOHOrOo Marepuana, pe3yibTaToB Ja0OpPaTOPHBIX
paboT M MMPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI U

BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha PEIICHUE 3aJlaud U TOACp)KaHHE
0J1aroKeaaTeabHOCTH OOIICHUS,;

COTIOCTABJISATh CBOM CYXIEHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
nauanora, OOHapYyKUBaTh PAa3IMUNE U CXOJICTBO TO3UITNN;



BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJIMYHO MPEACTABIATH PE3YJIbTAThl BHIIOJHEHHOTO (PU3UUECKOTO OIbITa
(9KCTIepUMEHTa, UCCIIeI0BaHus, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUyAIbHOW palbOThl MNpPU PELICHUH KOHKPETHOM (u3mdyeckon
POOJIEMBI;

IPUHUMATH IIEJI COBMECTHOM JIE€ATEIbHOCTH, OPTraHU30BBIBAThH JEHCTBUS
Mo e¢ JOCTHKEHHUIO: pachpedesisiTh pPoJid, OOCYXIaTh MNPOLECChl U
pe3yJIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
BBITIOJHATH CBOIO YaCTh pabOTHI, TOCTUTAsI KAYECTBEHHOTO Pe3yJIbTaTa 1Mo
CBOEMY HANpaBJICHUIO M KOOPJAUHUPYS CBOU JACUCTBHUS C JAPYTUMHU
YJICHAMH KOMaHJIbl;

OLICHMBATh KAa4yeCTBO CBOETO BKJaJa B OOMIMI MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENHbHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUS.

PerynsiTuBHbIe yHUBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B KU3HEHHBIX M YYCOHBIX CHUTYaIUAX, TPEOYIOITUX
JUTSl pelieHus (PU3nYecKux 3HaHUM;

OPUEHTUPOBAThCA B  PAJIMUHBIX MOAXOAAX MPUHATUS  PEIICHUN
(MHIMBUAYAJIbHOE, MPUHATUE PEIICHHS B TPYIIeE, MPUHSATUE pPElICHUN
rpyIIIoN);

CaMOCTOSITENTEHO COCTABIISITh aJITOPUTM pelleHns (PU3HUUECKOH 3a7auu WK
IJlaHa MCCIEOBAaHUS C YUYCTOM HMMEIOIIMXCS PECYpCOB UM COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBATH MpejiaraéMble BapUaHThl PEIICHU;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTpOJIB, AMOIMOHAJbHbIA HHTEJLJIEKT:

JIlaBaTh aJ€KBaTHYIO OLICHKY CUTYyalluy U MpeJjiaraTh IiaH €¢ U3MEHEHHUS;
OOBSCHATh TPUYUHBI  JOCTHXKEHUS  (HEJOCTHIKEHHUS) Pe3yJIbTaTOB
JeATEeIbHOCTH, JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JIEATEIIBHOCTh (B TOM YHCIE€ B XOJ BBINOJHECHUS
(GU3UYECKOT0  HCCIIEIOBAaHUSI WJIM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSATENIBCTB, WM3MCHMBIIUXCS CHUTyallui, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIIHU U YCIOBUSM;

CTaBUTH CeOs1 HA MECTO JPYroro 4yeaoBeKa B X0J1€ CIopa UK JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTOro;
MIPU3HABATh CBOC IIPABO Ha OIMIMOKY IPH peIIeHUH (HU3NUSCKUX 3a71a4 UiIu
B YTBEPXKIACHUSX HAa HAYYHBIE TEMbI U TAKOE K€ MPABO JIPYTrOro.



INPEAMETHBIE PE3YJIbTATDBI

K koHIty 00yueHus B 7 kJjiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TMOHATHS:  (PU3NYECKHWE W  XHMHYCCKHE  SIBJICHHS,
HaOO/IeHUE, SKCIIEPUMEHT, MOJENb, THUIOTE3a, CAWMHMIIBI (PU3UIECKUX
BEJTMYMH, aTOM, MOJIEKyJa, arperaTHbIE COCTOSHHUS BellecTBa (TBEPOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOpHUsA, PaBHOACUCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUIacTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

paznuyath siBiaeHUS (nuddys3us, TEIUIOBOE ABUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPaBHOMEPHOE JBW)KCHHE, HWHEPIHS,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEI C 3aKPETUICHHOW OChIO
BpallleHWs, Tepeada JaBJICHUS TBEPABIMU TElaMH, JKUIKOCTSIMH U
razamy, arMocepHOE JaBJCHHWE, IUIaBaHWE Tell, MpPEBpallCHUs
MEXaHUYECKON JHEPruM) IO ONMHUCAHWIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacmio3HaBaTh TPOSBICHHWE MW3YYCHHBIX (PU3UYECKUX SIBICHUN B
OKpY’)KaroIlleM MHUpPE, B TOM 4YHCle (U3WUECKHE SIBIICHUS B TPUPOJIE:
NPUMEPHI JABWKCHHUSI C Pa3TUYHBIMU CKOPOCTSIMH B KMBOW W HEKHWBOUN
NpUpPOJE, ACUCTBUE CHIIBI TPEHUS B TIPUPOJAE U TEXHUKE, BIHSHHE
aTMOC(EPHOTO JIaBJICHUS HA )KUBOW OpTraHU3M, IIJIABAaHUE PBIO, PhIYard B
TEJIe YeJIOBEKa, TP STOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B yUeOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (PU3NYECKUX SIBIICHUN;
OIMCHIBATHh M3yUYCHHBIEC CBOMCTBA TE M (PU3UUECKHE SIBICHUS, HCTIONB3YS
bu3ndeckue BEIWYUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpEMs,
My Th, CKOPOCTh, CPEITHSASI CKOPOCTh, CHJIa YIIPYTOCTH, CHJa TSKECTH, BEC
Tena, CWiIa TPEeHHs, JaBieHHe (TBEPAOTO Tena, JKUIKOCTH, Tras3a),
BBITAIKMBAIONIAS CHUJIa, MEXaHH4YecKasi paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIBI, KOX((HUIMEHT TMOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KHHETHYECKass M TOTEHIIMAIbHAS DHEPTHs), TPHU OMHUCAHWUW TPABHIHHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIHOJIb3YeMbIX  BEJIMYUH, HX
0003HAaUEHUA W €IUHUIIBI (PU3MUYECKUX BEIUYUH, HAXOJUTH (OPMYJIBI,
CBSI3BIBAIOIME JIAHHYIO (PU3NYECKYIO BEJIMUMHY C JAPYTUMU BEIUYMHAMU,
CTPOUTH TPpaPUKN N3YyUEHHBIX 3aBUCUMOCTEH (DM3MUECCKUX BEIIHUNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS W IIPOIECCHI,
UCIIOJIb3Ys TPaBUIIa CJIOKEHUs CUJl (BAOJb OJHOM MPsiMOit), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIo paBHOBECHS pblyara (0s10ka),



«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
OHEPrud, TpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA H
3alUCHIBATh €70 MATEMATUYECKOE BBIPAXKEHNUE;

OOBSACHATHh (PU3NYECKUE SIBICHUS, IPOLECCHl U CBOMCTBA TEJl, B TOM YUCIIE

U B KOHTEKCTE CUTyallud MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITh TTPUYMHHO-CJICJCTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIIaroB C OMopod Ha 1—2 M3y4eHHBIX CBOMCTBA (HUUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peliath pacyeTHbe 3aJaud B 1—2 JE€UCTBUS, MCIOIB3YS 3aKOHBI H
dbopmyiibl, CBs3bIBalONIME (U3NYECKUE BEJIWYMHBI: HA OCHOBE aHaju3a
YCIIOBUS 33]Ja41 3alUCHIBATh KPAaTKOE yCIIOBUE, MOACTABIATh (DU3HMUECKHE
BEITUYUHBI B (DOPMYJIBI U TPOBOJUTH PACUEThl, HAXOAUThH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JIJIsl PEIICHUS 3a1a4, OLIEHUBATh PEATUCTUYHOCTh
MOJTY4YeHHOU (PU3NUECKON BEJIUUMHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO pEHIMTh MPU MOMOIIU
(bU3NYECKUX METOOB, B OMIMCAHUU UCCIIEIOBAaHUS BBIJICIATH MPOBEPIEMOE
NPEANojoKeHne  (rumoresy),  pas3inyaTb W MHTEPHPETUPOBATH
MOJIYYEHHBI pe3yJibTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JENaTh
BBIBO/IBI 10 €T0 PE3YJIbTATAM;

IPOBOJAMUTH OMNBITHl MO HAOMIOACHUIO (DU3MYECKUX SBICHUM WIH
bu3nIecKux CBOMCTB Tel: dbopMyIHpOBaTH IPOBEPSIEMbIEC
MPEANOJI0KEHUS], COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUSA,
3aMKUChIBATh XOJ OIbITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHM, MAacChl Tela,
o0beMa, CHUIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
u(pPOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C YyUETOM
3aJaHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPCHHUA;

MPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OAHOM (PU3NYECKON BETUYMHBI OT
JIPYrol C HCIOJIb30BAHMEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JBWXKYILIErOCs Tela OT BPEMEHU JIBHJKEHHSI TeENa, CHUIIbI
TPEHUS CKOJIBKEHUS OT Beca TeJla, KauecTBa 00pabOTKH MTOBEPXHOCTEH TE
Y HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOLAU CONPUKOCHOBEHUS TEII, CUJIBI
YOPYTOCTH OT YJUIMHEHUS MPYKUHBI, BBHITAIKUBAIONICH CUIBI OT 00BEMa
NOTPY>KEHHOW YaCTH TeJla U OT INIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeNa, OT TITyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUMA
IJIaBaHUsl TEJ, YCJIOBUM paBHOBECHUS phluara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO HCCIIEIOBAHUSA, COOMpATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUS, CIeAys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



OPEJIOKEHHBIX Ta0IUIl U TpaUKOB, JElaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpEeHMs] (PU3MUECKHX BEJIWYUH (IUIOTHOCTD
BEIIECTBA JKUIKOCTH W TBEPAOTO Tea, CHla TPEHHUS CKOJBKCHUS,
JaBICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWIa, JEHCTBYIOIIas Ha
HNOTPYKEHHOE B JKHUJIKOCTh Te€J0, KOA()(PUIMEHT MOJIe3HOro JeHCTBUS
OPOCTBIX MEXaHU3MOB), CIeAys NPEJIOKEHHOW WHCTPYKUUU: TIpU
BBITIOJTHEHUH HW3MEPEHU COOMpaTh JKCIEPUMEHTANBHYIO YCTAHOBKY W
BBIUUCIIATH 3HAYCHUE NCKOMOW BEJTMYHHBI;

cOOJII01aTh MTpaBUila TEXHUKU 0€30MacHOCTH MPpU padoTe C 1ab0paTOpPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChI, TEPMOMETp, AMHAMOMETp, COOOIIAIOIINECS COCYAbI, OapoMeTp,
phIUar, MOABWKHBIN U HEMOIBIKHBIN OJI0K, HAKIIOHHAS TJIOCKOCTH;
XapaKTepu30BaTh TMPUHIUIBl JEUCTBUA HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha HX OMNHCAHUA (B TOM YHUCIE:
HNOJIINIHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMED, MOPITHEBOW HACOC, apEOMET), UCTIONB3YS 3HAHUS
O CBOMCTBaxX (pU3UUECKHUX SBJICHUN U HEOOXOUMBbIE (DU3UUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAUTh HWHPOPMALMIO O  IpHUMEpax)
MPAaKTHYECKOTO HWCIOJb30BaHUs (DU3MYECKNX 3HAHWKW B TOBCEAHEBHOU
YKU3HU JIJIs1 oOecrieueHrs 6€30MacHOCTH pU 00pallleHuy ¢ Tpudopamu u
TEXHHYECKUMU YCTPOMCTBAMH, COXPAHCHHS 3JI0POBbS W COOIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH Cpejie;

OCYIIECTBISATh OTOOp HCTOYHWUKOB uH(popmanmu B VHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM M TyTEM CPAaBHEHMS PA3JIMYHBIX HCTOYHHUKOB BBIJCIAThH
uH(POpPMALIMIO, KOTOpas SBISIETCS MNPOTUBOPEYMBOW WU MOMKET OBITh
HEJIOCTOBEPHOM;

UCTOJIb30BaTh MPU BHIIOJHEHUH YUEOHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO
auTepaTypy  (puU3MUecKoro coaepiaHHs, CIPaBOYHbIE MaTepHallbl,
pecypcsl cetu IHTepHeT, BIaAeTh NpueMaMi KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHBIE M YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 WCTOYHUKOB MH(pOpMaLun (PU3HUECKOTO COJEPKaHUsA, B TOM
yucie MyOJIMYHO JAeNaTh KPAaTKHE COOOIIEHHS O pe3yJibTaTaX MPOEKTOB
WIM Y4YEOHBIX MCCIEAOBAHUN, HpPU H3TOM TIPaMOTHO HCIOJIb30BAThH



U3YYCHHbI TOHATUHMHBIN anmapar Kypca (U3MKH, COINpPOBOXAAThH
BBICTYIUJICHHE IIPE3EHTALINEN;

OpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI paclpenensiTh
00513aHHOCTH B TpyNIE B COOTBETCTBUU C INOCTABJICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBINOJHCHUEM IUJIaHA JEWCTBUM, aJEKBAaTHO OIICHUBATh
COOCTBEHHBIH  BKJaA B  JESATENIBHOCTb  TPYMIbI,  BbICTpPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K konIity oOyueHus B 8 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTb CPOPMHUPOBAHHOCTD y 00YUaIOIIUXCS YMEHUM:

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mephbl MOJIEKYJI, TETIOBOE JIBHXKCHUE
aTOMOB U MOJIEKYJI, arpETaTHbIE COCTOSIHUS BEIIECTBA, KPUCTATUIMYECKHUE U
amop(HBIC TeJa, HACHIIIEHHBIM W HEHACBIIEHHBI Map, BIAXHOCTb
BO3/lyXa, TEMIIepaTypa, BHYTPECHHSSI DSHEPrus, TEIJIOBOM JIBUIaTelb,
AJIEMEHTAPHBIN AJICKTPUUECKUN 3apsl, JICKTPUUECKOE MOJIe, MPOBOHUKHI

U JUAJIEKTPUKU, TOCTOSTHHBIN AJIEKTPUUYECKUN TOK, MATHUTHOE TOJIE;
pasznuuath SIBJIEHUS (TEIUIOBOE PAaCIIMPEHUE U CXkaTue, TeIUlonepeaaya,
TEIUIOBOE PaBHOBECUE, CMAYMBAHUE, KaNWUIAPHBIC SIBICHUS, UCIAPEHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBEepJeBaHUE), KHUIICHUE,
Temionepeaaya (TETIOMPOBOIHOCTb, KOHBEKIIHUS, W3JIyYEHHUE),
ANIEKTpU3alMs TeJl, B3aUMOJICHUCTBUE 3apsJIOB, JAEHUCTBUSL IJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICVICTBUE MArHUTOB, JECHUCTBUE
MarHUTHOTO TOJIS Ha MPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAS WHTYKIIHS)
10 ONHWCAHUI0O UX XAapPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE HW3YYEHHBIX (U3WYECKUX SBICHUU B
OKpY’XKalomeM MHpe, B TOM Yucie (U3UYECKHE SBICHHUS B TPUPOJIE:
MIOBEPXHOCTHOE HATXKEHHWE U KANWUISIPHBIC SBJICHUS B IPUPOJE,
KpUCTaJUIbl B mOpuponae, u3nydyeHue CoJsiHIa, 3aMep3aHue BOJOCMOB,
MOpcKHe Opu3bl, 00pa3oBaHKUE POCH], TYMaHa, UHEs, CHETa, JIEKTPUIECKHE
SBJICHUSI B aTMoc(depe, dJIEKTPUYECTBO JKMBBIX OPTraHU3MOB, MarHUTHOE
noyie 3eMuid, APEid IMOTIOCOB, POJIh MATHUTHOTO TIOJS JJIS JKU3HU Ha
3emJie, MOJAPHOE CUSHUE, ITPY 3TOM NEPEBOJIUTH MTPAKTUUECKYIO 33/1a4y B
y4eOHYI0, BBIJCIATh CYIICCTBEHHBIC CBOMCTBA (MPU3HAKU) (DU3UUECKUX
SIBIICHUI;

OIMCHIBATh M3yUYCHHBIEC CBOMCTBA TE M (PU3NUYECKHE SIBICHUS, HCTIONB3YS
(dbu3nYecKre BeTUYUHBI (TEMIIepaTypa, BHyTPEHHSSI SHEPTHs, KOJIMYECTBO
TEIUIOTHI, yJEJbHAs TEIUIOCMKOCTh BEIIECTBA, YJEJIbHAS  TEIIOTa
IJIABJICHUS, yJENIbHAs TeIUIOTa IMapooOpa3oBaHMs, YJelbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(M(PHUIIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAaIIMHbI, OTHOCHUTEJbHAS BJIAXKHOCTb BO3/yXa, AJIEKTPUUYECKUH 3apsij,
CHJIa TOKa, 3JIEKTPUYECKOE HANpsKEHUE, CONPOTHBICHHE IPOBOJHMKA,
yAETbHOE  CONpPOTHBIICHHWE  BemlecTBa, padoTa U MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), MPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3NYECKUN CMBICT HCIMOJB3YEeMbIX BEIMYWH, 00O3HAYEHUS W CAUHHIIBI
$u3nYeCKUX BEIUYUH, HAXOIUTh (HOPMYJIbI, CBS3bIBAIOLIUE JIAHHYIO
(GU3MYECKyI0 BEIWYHMHY C JPYTUMHU BEIUYMHAMU, CTPOUTH TpaduKu
W3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH,

XapakTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M IPOILIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHSI MOJEKYISIPHO-KMHETHUYECKON TEOpHH
CTPOEHHUsI BEIECTBA, NPHUHIMI CYNEPHNO3ULUU MOJIEH (HA KAaYECTBEHHOM
YpPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa /1J1s1 yyacTKa LeMH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUsT DHEPruu, TMpPU HTOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aMHChIBaTh €r0 MAaTeMaTHYeCKOe
BBIpaXXECHHE;

OOBSCHATH (PU3UUECKHE MPOLIECCHl W CBOWCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHOCIEACTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHNE U3 1—2 JTOTHYeCKUX
IIaroB C OMOpol Ha 1-2 HW3y4YEHHBIX CBOMCTBA (PU3MUECKUX SIBJICHHM,
(bu3nYECKrX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemaTh pacueTHbIC 3a7ayd B 2—3 JEHCTBUS, HCHOJIb3ys 3aKOHBl H
dbopmynbl, cBA3bIBarONIME (U3UMYECKUE BEIMYMHBI: HA OCHOBE aHaIu3a
YCIIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK
JMAHHBIX IS peIIeHHs] 3aJauyd, BBIOMpATh 3aKOHBI U  (POPMYIIBI,
HEOOXOUMBbIE MJiIi €C¢ pEIIeHHs, NPOBOAUTH pPACUCThl U CPABHUBATH
NOJTy4YeHHOE 3HaueHue (GU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXKHO pEHIUTh MpPU MOMOUIU
(bu3MYEeCKUX METOJ0B, UCIOJIb3ysl OMHCAHUE MCCIIEOBAHUSA, BBIACIATH
IIPOBEPSIEMOE MPEANOJIOKEHHE, OLIEHUBAaTh MPAaBWIBHOCTh MOpSAJKa
IIPOBE/ICHMSI UCCIIEIOBAHNUS, IENAaTh BBIBOJIBI;

IPOBOAMUTH OMBITHl MO HAOMIOACHUIO (DU3MYECKHX SIBICHUA WIH
(u3nYECKUX CBOMCTB Tel (KallWUIApHBIE SBJICHUS, 3aBUCUMOCTb JJaBJICHMUS
BO3/lyXa OT €ro o0beMa, TEMIIEPATypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT I[BETa H3JIyyarolie (Torionaromei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHs BOABI OT TEMIIEPAaTyphl >KUIKOCTH U
IUVIOIIAd €€ TIOBEPXHOCTH, DJJEKTpHU3alusi Tel M B3aUMOJEHUCTBUE
AIIEKTPUYECKUX 3apsA0B, B3aUMOACHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOrO MOJS Ha MPOBOJAHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOTO TOKa): (OpMYJIUpOBATH
MIPOBEPsIEMbIC MPEATIONOKEHHS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000pyI0BaHUs, OMMCHIBATH XOJ OIbITa U (POPMYITUPOBATH BHIBO/IBI;
BBIIIOJIHATh  NOPSIMbIE  WU3MEPEHUA  TEMIEpPATypbl, OTHOCUTEIbHOU
BJIAKHOCTM BO3/lyXa, CHJIBI TOKa, HAMNPSDKEHHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYUKOB (PU3MUECKUX BEITUYUH, CPABHUBATh
pE3yIbTaThl U3MEPEHHM C YIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
MPOBOAUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOMN (hM3UYECKONU BETMUUHBI OT
JpPYro C UCHOJIb30BAaHUEM IMpPSMbIX M3MEpPEHUW  (3aBUCUMOCTH
CONPOTHUBIICHUA MPOBOAHMKA OT €ro JJIMHBI, IUIOMIAJX MOMNEPEUYHOTO
CEUYECHHUS U YAEIBbHOIO COIPOTUBIJIEHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UIyLIEro 4Yepe3 MNPOBOAHUK, OT HaNpPsDKEHHWsT Ha [POBOJHUKE,
UCCIICIOBAHUE  TIOCIEAOBATEIBHOIO M  MMAPAJUIEIBHOTO COECIMHEHUU
MPOBOJIHUKOB): IJIAHUPOBATh HCCIEJOBAaHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh U3MEPEHUS, CIEAys NPEIJIOKCHHOMY IIaHy, (DUKCHUPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBHCHUMOCTH B BHUIE TaOMUI] U TpaduKoB,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTATAM UCCIICIOBAHUS;

MPOBOJIUTH KOCBEHHbIE HU3MEpPEHUs] (PUINYECKUX BeIWYUH (yIenbHas
TEMJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIICHHWE MPOBOAHMKA, paboTa U
MOIIIHOCTh AJICKTPUYECKOTO TOKA): TJIAHUPOBATh M3MEPEHUs, COOMpaTh
AKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, CIEAYyS MPEIJI0KEHHOWM WHCTPYKUWH, U
BBIYUCIISATh 3HAYEHNUE BEJIMYMHBI;

cOOJII0/IaTh MTpaBUiIa TEXHUKHU 0€30MacHOCTH MPHU padoTe C 1abOpaTOPHBIM
o0opy/I0BaHUEM;

XapaKTEepPU30BaTh TMPUHIUIBI  JEHCTBHUSI WU3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C OMOpPOM Ha WX omnucaHus (B TOM YHCIIE:
CUCTEMa OTOIUICHHUS JIOMOB, TMUTPOMETp, MapoBas TypOWHa, aMIEpMETp,
BOJIBTMETP, CUCTUHMK DJIEKTPUUYECKOW HDHEPTHH, 3JIEKTPOOCBETUTEIIHHBIC
pUOOPHI, HATPEBATEIBHBIC AIEKTPONPHUOOPHI (MIPUMEPHI), FTEKTPUICCKUE
MPEJOXPAHUTEIIH, DTIEKTPOMATHUT, SJIEKTPOJIBUTATENIh MOCTOSIHHOTO TOKA),
WCIIOJIB3Ysl 3HAHUSA O CBOWCTBaX (DU3UYECKUX SIBJICHUN W HEOOXOIUMBIC
busnuecKkue 3aKOHOMEPHOCTH;

pacmo3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTEIbHBIC
npuOboOpbl MO CXEeMaM M CXEMAaTUYHBIM pUCYHKaM (GKMIAKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI JJICKTPUUECKUX
LIETIEH C MOCIIEI0BATEIbHBIM U ITAPAJIICIIbHBIM COCIUHEHUEM JJIEMEHTOB,
pasnuyasi yCIIOBHbIE 0003HAYEHUS SJIEMEHTOB JIEKTPUUECKUX 1ETICH;



e TMPUBOAUTH TNpUMEpPbl (HAXOAWTh HHPOPMALUIO O  TPUMEPAX)
IPAKTUYECKOI'0 HMCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEAHEBHOU
AKU3HU A7 oOecriedeHust 0e30MacHOCTH IpH 0OpaIieHny ¢ mpudopaMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbS W COOIIOACHHUS
HOPM IKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIICH Cpejie;

e OCYIIECTBIATh MOUCK HWH(MOpMAIUKU (DUIUIECKOTO COACpKAHUS B
WNuTepHere, Ha OCHOBE HMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS
JIOTIOTHUTEIIFHBIX ~ MCTOYHUKOB  BBIJACIATH WHGOPMAIIMIO, KOTOpPAs
SIBIISIETCS] IPOTUBOPEUUBON MITH MOXKET OBITh HEJJOCTOBEPHOM;

e HCIOJB30BaTh MIPH BHITIOJHEHUH YUEOHBIX 3a/IaHNi HAYYHO-TTOMYJISIPHYIO
auTepaTypy  (pU3MUEecKOoro - coiepXaHHs, CIpPaBOYHbIE MaTepHalbl,
pecypchl cetu IHTepHeT, BIajeTh MpUeMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHOOPMAIIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e co37aBaTh COOCTBEHHBIC MHUCHMEHHBIC M KpaTKHE YCTHBIE COOOIICHWUS,
0000mass wuHGOPMAIMI0O U3 HECKOJBKUX HWCTOYHHKOB (PU3UUECKOTO
COJEpKaHusi, B TOM 4YHCJIE€ MyOJUYHO TMPEACTABIATH PE3yJIbTaThl
NPOEKTHON WJIM HCCIEeI0BATENbCKOW AESTENbHOCTH, MPU 3TOM TPaMOTHO
UCTIONB30BaTh W3YYCHHBI TMOHSATUHHBIA —ammapar Kypca (QHU3UKH,
COIIPOBOXAATh BBICTYIIJICHUE MPE3CHTAIIUEH;

e TIPU BBIMIOJIHEHUU YYEOHBIX TPOEKTOB U HCCIEIOBAHUN (PUINUECKUX
IPOLIECCOB pacHpeeNiaTh OOS3aHHOCTH B TpPYyNIe B COOTBETCTBUU C
MIOCTaBJICHHBIMHU 3aJ1a4aMH, CJICAUTH 32 BHITIOJTHEHUEM IUIaHA ICUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHHBaTh COOCTBEHHBIA BKJIaJa B
JeSTEIbHOCTH TPYIIBI, BRICTPanBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBUE,
IPOSIBIISISE TOTOBHOCTh Pa3peliaTh KOH(IUKTHI.

K koHIty o0yueHus B 9 kiiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJHKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD Y OOYJAFOIIUXCST YMECHUM:

e WCIONB30BaTh TOHATHS: CHCTEMa OTCU€Ta, MaTepHallbHas TOYKa,
TPACKTOPHS, OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMXKECHUS, AePopMarius
(ympyrasi, mjaacThuyeckasi), TPEHHE, IEHTPOCTPEMHUTEILHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPETPY3KH, LIEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSKECTU TBEPAOIO TEJIa, PABHOBECHUE, MEXaHUYECKUE KOJIEOaHUS U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPAa3BYK, JJIEKTPOMATHUTHBIE BOJIHBI,
IIKaJa AIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAITBHO30PKOCTb,
CTHEKTPHl MCIyCKaHWsl M MOTJIOIMIEHUs, anb(da, OeTra- U raMMma-u3mydeHus,
U30TOIIBI, si/IEpHAsi YHEPTeTUKA,

e pasnuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBHKEHUE, CBOOOJIHOE
naJIeHue TeJ, pAaBHOMEPHOE JBUKEHHE 10 OKPY>KHOCTH, B3aUMOICHCTBHE



T€J, PEaKTUBHOE JBWIKEHHWE, KoyieOaTeTbHOE JIBIKCHHE (3aTyXxarolue |
BBIHYKJICHHBIE KOJIEOAHHWs), PE30HAHC, BOJHOBOE JBUMIKEHHE, OTPAKEHUE
3ByKa, MPSIMOJUHEWNHOE PaCIpPOCTPAHEHHUE, OTPAKEHUE U MPEIOMIICHUE
CBETA, MI0JIHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pa3sIoKeHUE OEJI0ro CBeTa B
CIEKTp U CJIOXXEHHUE CIEKTPaJIbHBIX I[BETOB, JHUCIIEPCHUS CBETA,
€CTECTBEHHAsA PaJUOaKTUBHOCTb, BOSHUKHOBEHHE JMHEWYATOrO CIIEKTpa
U3JIyYEHUSI ) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (DU3UUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SIBIICHUWA B
OKpYy’XKarolleM MHpe (B TOM uuclie (PU3NUECKUE SBJICHUS B MPUPOJIE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE I1aHeT COTHEYHOM CUCTEMBI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUSTHE 3BYKOB IKHBOTHBIMH,
3eMIIETPSICEHHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 53XO0, ILIBeTa Tedl,
ONTUYECKHUE SIBICHUS B MPUPOJE, OMOJIOTHYECKOE ACHCTBUE BUIUMOTO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3IYYCHHM, €CTECTBEHHBIN
paaNoOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJAMOAKTHBHOE H3ITyUCHUE
NPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAAUMOAKTUBHBIX H3JIYYEHUN Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM MNEPEBOAMUTH MPAKTHUUECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIICCTBEHHBIC CBOMCTBA (MpPU3HAKU) (DU3UUECKUX
SIBIICHUM;

OTNKCHIBATh U3yUCHHBIEC CBOMCTBA TE M (PU3UUYECKUE SIBICHUS, HCTIONB3YS
¢bu3nyeckue BeNUYMHBI (CpelHSAsT U MIHOBEHHAas CKOPOCThb Teja Mpu
HEPAaBHOMEPHOM [IBUKEHUH, YCKOPEHHUE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUja YNPYrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TAJEHHWs, BEC Tela, HMIYJbC Tella, WMIYJbC CHIIbI,
MexaHu4eckas paboTa W MOIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tea,
MOJHSITOrO0 HaJl TMOBEPXHOCTBHIO 3€MJIM, MOTECHIMAIbHAS SHEPIHsl CKAaTOU
NPY>KUHBI, KUHETHYECKash SHEPrus, IOoJiHAasg MEXaHW4YecKass SHeprus,
MIEPUO]T ¥ 9acTOTa KOJICOaHM, IJTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBE€Ta, MOKA3aTeNIb MPEJIOMIICHUS] CPEJibl), TP ONMKUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3MYECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HAYEHUA U €IUHUIIBI (PU3MUYECKUX BEJIUYUH, HAXOJUTh (OPMYJIBI,
CBSI3BIBAIOLIME JIAHHYIO (PU3NYECKYIO BEIMUMHY C JAPYTUMU BEIUYMHAMU,
CTPOUTH TpaPUKN N3yUEHHBIX 3aBUCUMOCTEH (DU3UIECCKUX BEIIMUNH;
XapakTepu3oBaTh CBOWMCTBA TeJy, (U3UYECKUE SIBJICHUS U IIPOIIECCHI,
UCIIOJb3Ysl 3aKOH COXPAHEHUsI SHEPTYH, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLNN CYNEPHO3ULIMU CUJI, HPUHUUII OTHOCUTEJIbHOCTH [ 'anmunes,
3aKkOoHbl HBIOTOHA, 3aKOH COXPaHEHHUsI MMITYJIbCA, 3aKOHBI OTPaXEHUS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOIO U MACCOBOTO YUCET



IpU SICPHBIX PEaKIUAX, MPU ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIMMChIBATh €0 MAaTEMATHUYECKOE BHIPAKECHUE;

OOBSCHATh (PU3UUECKHE IMPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluid MPAKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBIABIISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
1aroB ¢ ONopoi Ha 2—3 M3YUYEHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH,
(bu3nYEeCKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiaTh pacyeTHble 3ajaud (omMparolMecss Ha cucreMy u3 23
ypaBHEHMI ), UCTI0JIb3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIIE (PU3MUECKHE
BEJIMYMHBI: Ha OCHOBE aHalIM3a YCIOBUS 3aJayd 3alUCBhIBaTh KpPAaTKOE
YCJIOBHE, BBISBIATH HEJOCTAIONINE WM W30BITOYHBIC JTaHHBIE, BHIOWPATh
3aKOHBI U (HOPMYJIBI, HEOOXOUMBIE JIJIsl PEIICHHUS, POBOJAUTH PACUCTHI U
OLICHMBATh PEATUCTHUYHOCTh IMOJYYEHHOTO 3HAuYeHHUs] (U3HUECKOU
BEJINYUHBL;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO pEHIMTh MPU MOMOIIU
($uU3NYECKUX METO/OB, HCIONb3Yysl OMHCAHHE HCCIEIOBAaHUS, BBLICIATH
IIPOBEPSEMOE IPEAINOJIOKEHUE, OLICHUBAaTh MPAaBWIBHOCTh MOPAJKA
NPOBEJCHUS]  UCCIENOBAHMS, JIeJlaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOJIEHUHN U OTIBITOB;

IPOBOJAMUTH OMNBITHl MO HAOMIOACHUIO (DU3MYECKUX SBICHUM WIH
¢du3znyecKux CBOMCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl HHEPruu, 3aBUCUMOCTh Mepuoja KoieOaHW MNpy>KUHHOTO
MasiTHUKa OT MacChl I'py3a U KCCTKOCTU MPYNKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MJIbIX KOJIEOAHUM, TPSIMOJIMHEMHOE pacpoCTpaHEHUE CBETA,
pa3noxeHue Oenoro cBeTa B CHEKTP, U3YUYEHHE CBOMCTB M300pa)KCHUS B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHMs IMpeaMera B coOuparoieit
JMH3€E, HAOJIOJACHUE CIUIOIIHBIX M JIMHEHYATBhIX CHEKTPOB M3ITYUYCHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 H30bITOUHOrOo Habopa
o0Opy/lOBaHus, OMNHUCHIBATH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GbOopMyTUPOBATH BHIBOIHI;

IPOBOANUTH MPHU HEOOXOJUMOCTHU CEPUI0 MPSIMBIX HM3MEPEHUMN, OMpenesss
CpelHee 3HAaYeHHEe W3MEpSIeMOM BeIMYMHBI ((POKYCHOE paccTOsHUE
coOuparoiei JMH3bl), OOOCHOBBIBATH BBIOOp CrOCOOa HM3MEpeHus
(M3MEPUTENBHOTO MTPUOOPA);

POBOJUTH HCCIECJOBAHUE 3aBUCHUMOCTEN (PU3NYECKHX BEJIMYHUH C
HCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTb IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBJKEHUU O€3 HadyalbHOM CKOPOCTH, MEepHojaa
KOJICOaHUI MaTeMaTH4eCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBHCUMOCTH
yIila OTPa)XEHUs CBETa OT yIJjla NaJCHUs W yrjia IpeIoOMJIEHUs OT yria



NaJieHus): IUIAaHUPOBATh HCCIIEOBAHME, CAMOCTOSITENILHO CcOOMpaTh
YCTaHOBKY, (DMKCHPOBaTh pPE3yJbTAaThl TOJXYYCHHOW 3aBUCHMOCTH
bu3nYecKkux BEIUYUH B BUJE TAOMUIl U rpaduKOB, JeiaTh BBIBOJBI IO
pe3yipTaTaM UCCIe0BaHMS;

NPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3MYCCKUX BEIMYMH (CpPEIHSS
CKOPOCTh M YCKOpEHHE Tela TMpH pPaBHOYCKOPEHHOM JIBUKCHUH,
YCKOpEHUE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYXKUHBI, KOIPPHUIUEHT
TPEHHSI CKOJBKCHHsI, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa WU
nepuosl KojeOaHUl MaTeMaTHYecKOro M IMPYKMHHOTO MAasTHUKOB,
ONTUYECKas Cuja coOuparoled JIMH3bI, PaJuOaKTUBHBIN  (DOH):
IUTAHUPOBATh M3MEPEHHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBITIOJIHATh M3MEPEHHS, CIEAYS MPEATIOKEHHON WHCTPYKIMH, BBIYHCISTH
3HAa4YeHHE BEJIMYMHBI U aHAIM3UPOBATH TOJTYYCHHBIE PE3YIIbTATHI C yUETOM
3aJIaHHOW MOTPENTHOCTH U3MEPEHU

co0JII0/1aTh MpaBUJIa TEXHUKHU 0€30MacHOCTH IpH paboTe ¢ 1ab0paTopHBIM
000pyI0BaHUEM;

pa3nnyaTh OCHOBHBIC TPU3HAKH W3YyYEHHBIX (UINIECKUX MOJICIICH:
MaTepuajibHas TOYKa, aOCONIOTHO TBEPJOE TEJNO, TOYEHHBIH HCTOUYHUK
CBeTa, JIy4, TOHKas JMH3a, IUIAaHETapHas MOJENb aToMa, HyKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepru30BaTh MPHUHIUIBI JEHCTBHS HM3YyYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha HX OMUCaHHUA (B TOM YHUCIE:
CIIUJOMETp, TATYUKU TOJIOKEHHs, PACCTOSHHS M YCKOPEHHs, pakKera,
IXOJIOT, OYKH, TIepUCKOM, (QoToanmapar, ONTUYECKHE CBETOBOIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA UM HEoOXoauMmble (U3HYECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBI U CXEMATUYHbIE PUCYHKH N3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, W3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB
NPy PEIICHUH YyYEOHO-NPAKTUYECKUX 33734, ONTHYCCKHE CXEMBI IS
MOCTPOCHUS N300paKEHUI B INTOCKOM 3€epKaJie U COOMparoIeH JINH3E,
OPUBOAUTH  HpHUMEPHl  (HAXOAUTh HMHPOpPMALMIO O  [PHUMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3NYECKHX 3HAHUA B IOBCEIHEBHOU
KU3HU A1 oOecriedeHnst 0€30MacHOCTH PH 0OpaIieHny ¢ IpudopaMu u
TEXHUYECKUMU YyCTPOMCTBAMH, COXPAHEHHS 3I0POBbS W COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYXKAIOIIEeH Cpee;

OCYWIECTBIISATh TMOUCK HMHPOpPMALUU (PHU3UUECKOTO COACPKAaHUS B
HuTtepHere, caMoCTOSATENEHO (YOPMYIUPYS TOMCKOBBIN 3aIIPOC, HAXOAUTh



NyTH ONPEJENICHUs] JOCTOBEPHOCTH MOTYyYEeHHON HH(POPMAIIMU HAa OCHOBE
UMEIOLIMXCS 3HAHUW U TOIIOJIHUTEIbHBIX UCTOYHUKOB;

UCIOJIb30BaTh IPU BHIIOJHEHUH YUEOHBIX 3aJaHUI HAYYHO-IIOMYJISIPHYIO
JUTEepaTypy  (pU3MUECKOro  coAepikaHMs, CIPAaBOYHbIE MaTepHalIbl,
pecypcel cetu IHTepHET, BlIaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpa3oBaHus HH(OOPMALIUU U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uH(pOpMaMU W3 HECKOJbKHX HCTOYHUKOB (PU3NYECKOTO COJEp KAHMS,
yOJIMYHO MPEACTABIIATH PE3YJIbTAThl IPOEKTHOM WM UCCIIE0BATEIbCKON
NEATEIBHOCTH, IIPU  3TOM TPAaMOTHO  MCHOJIb30BATh  W3YYCHHBIN
NOHSATUMHBIN amnmapaT HM3y4yaeMoro pasjena (U3MKH U COIMpPOBOXKAATH
BBICTYIUICHHE TIpE3€HTAalMell C Y4eTOM OCOOEHHOCTEW ayauTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauvecTBo yacoB
Ne HaumenoBanue pa3ieioB U TeM
Konrpoabnubsie  IIpakTHue
n/n NMPOrpaMMbl Bcero
padoTsbI padoThI
Pa3znen 1. ®u3uka u e€ pojib B IO3HAHUHN OKPY KAIKOIIEro MuUpa
1.1 ®du3mka - HayKa o0 MpUpoe 2
1.2 Pu3znyecKre BEIMUYNHbI 2 1
1.3 EcTtecTBeHHOHAYUYHBIN METO]] TO3HAHUS 2 1
Hroro no pazneny 6
Pa3nes 2. [leppoHayajibHbIe CBe/ICHUS] 0 CTPOEHUH BelllecTBa
2.1 CtpoeHue BerecTra 1
29 JIBr>KeHUE U B3aMMO/JICCTBUE YACTHII ) 1
' BEIIICCTBA
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2
Hroro no pasneny 5
Pa3nen 3. /IBu:keHUe U B3aMMOJAeHCTBHE TeJ
3.1 MexaHndeckoe JBHKEHUE 3
3.2 Nuepuus, macca, INIOTHOCTD 4 1




3.3 Cuia. Bune! cun 14 2
Nroro no pazaeny 21
Pasnen 4. /laBiieHne TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 Hasnenue. llepenava naBiaeHus TBEPAbIMU 3
' TeJIaMU, )KUJKOCTSIMU U Ta3aMu
4.2 JlaBieHune KUIKOCTH 5
43 ATMochepHOe 1aBlIeHHE 6
44 JleficTBrE KUAKOCTH U ra3a Ha MOrpyKEHHOE 7 3
' B HHX TEIIO
Hroro no pazgeny 21
Pa3nes S. PaGoTa m MOIIHOCTB. DHeprust
5.1 Pabora 1 MOIIIHOCTE 3 1
5.2 [IpocThie MexaHU3MBbI 5 1
5.3 Mexanu4deckast SHEPTust 4 1
Hroro no pazneny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KVIACC

KosmuecTBo yacos
HaumeHnoBaHue pa3iesioB 4 TeM
Ne i/ Konrpoasnbsie IIpakTnu
NMPOrpaMMsbI Bcero
padoTsbI padoThI
Pa3gen 1. TensioBbIe iBJIEeHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7
1.2 TeroBbie IPOIECCHI 21 1 5
Uroro no pazaeny 28
Pazjen 2. DjekTpruyecKue ¥ MATHUTHbIE SIBJIEHUSA
)1 DneKTpuueckue 3apsaabl. 3apsHKeHHbIE Tena . 1
' U X B3aHMOJICHCTBHE
2.2 IToCTOSHHBIN IMEKTPUUYECKUN TOK 20 2 7
2.3 MarHuTtHbI€ SIBJICHUS 6 1 1.5
24 DNIeKTpOMarHuTHas: MHAYKIHUS 4
Hroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [IPOIT'PAMME 68 4 14.5




9 KJIACC

Ne i/

HaumeHnoBaHue pa3iesioB 4 TeM

KoaunuyecTBO 4acoB

KonTpoabubie IlpakTuu
NMPOrpaMMsbI Bcero
padoTsbI padoThI
Pa3zgen 1. Mexannueckue siBJeHHUS
11 MexaHU4eCcKOe TBUKEHHE U CIIOCOOBI €T 10 ]
' ONMCAHUS
1.2 B3aumoneiictBue Ten 20 1 3
1.3 3aKOHBI COXPAHECHUS 10 3
Hroro no pazneny 40
Pa3gen 2. Mexannueckue KoJ1e0aHUS U BOJTHBI
2.1 Mexanuueckue KoneoaHus 7 3
2.2 MexaHndeckue BOJIHBI. 3BYK 8 1 3
Hroro no pazneny 15
Paspnen 3. DieKkTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI
31 DNEKTPOMarHuTHOE I0JIE U 6 )
' AJIEKTPOMATHUTHBIE BOJIHBI
Nroro no pazaeny 6
Pasnen 4. CBeToBbIe sIBJICHNUS
4.1 3aKOHBI pacCIpOCTPAHEHUs CBETA 6 2




4.2 JIuH3BI ¥ onrTHYEcKHe MPUOOPHI 6 3
43 Paznoxenue 6eoro cBeTa B CIIEKTP 3 2
Utoro no pazaeny 15
Pazgen S. KBanToBble siBJIeHUS
5.1 Hcnyckanue ¥ norioneHue CBeETa arToMOM 4 1
5.2 CrpoeHue aTOMHOTO sjipa 6 1
53 SnepHblie peakiuu 7 1
Hroro no pazneny 17
Pa3nes 6. [loBTOpHTEIBHO0-00001IAK0IIHI MOLY.Tb
6.1 [ToBTOpEeHue u 0600IICHNE COEPIKAHMS 9 )
' Kypca dusuku 3a 7-9 Kimacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27




IHOYPOYHOE IIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoTsbI

®dusuka — HayKa O IPUPOJE.
SABnenus npupoasl. Puznueckue
SIBIICHUS

MeX&HI/I‘-IeCKI/IC, TCIIJIOBBIC,
QJICKTPHUYCCKHUEC, MAI'HUTHBIC,
CBCTOBLIC, 3BYKOBLIC SABJICHUA

duznyeckre BETUINHBI U UX
HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH MOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U JTaTINKa
TeMmneparypbl"”

Kaxk ¢usuka u qpyrue ecteCTBEHHBIC
HayKH U3Y4aroT IPUPOLY.
EcrecTBEeHHOHAaYUYHBIN METOJ
no3HaHus. Onucanne GU3NISCKUX
SIBJICHUM C TOMOIIIBIO MOJIeIeH

VYpoxk-uccienosanue "l[Iposepka
THITIOTE3bI: TATbHOCTH TOJICTA MIapuKa,
IMYIIECHHOI'O TOPU30HTAJIBHO, TEM
OombInie, ueM 0oJIbIle BhICOTa Mmycka'




Crpoenue BeriectBa. OMBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIIECTBA

JIBM>KeHUE 4acTUIl BELIECTBA

Ypok-uccinenoBanue «OnbITH O
HAOJIIOICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»

10

11

12

13

14

15

ArperaTHble COCTOSIHUS BEIECTBA

B3anmocBs3b MeX 1y CBOMCTBAMU
BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSAX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHHMA
BOJIBI

Mexanndueckoe IBHKEHHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
NIBIDKECHUE

Ckopoctb. EnuHuie ckopoctu

Pacuer IMYyTH XU BpEMCHU IBUKCHUA

WNuepuus. 3aKkoH UHEPLIMH.
B3aumoneicTeue Ten Kak npuurHa
W3MEHEHUSI CKOPOCTHU JIBHXKEHUS TEIl

16

IInoTHOCTH BemiecTBa. PacdyeT maccel
1 00beMa TeJjia M0 €ro IIOTHOCTU

17

JlabopaTtopHnas pabora «Onpenenenue




IUIOTHOCTHU TBEPJIOTO TEJIa»

Pemrenne 3amau mo treme "IImoTHOCTH

18 "
BCIIECTBA
Cuia KaKk XapakTepuCTUKa

19 B3aumoaencTaus tei. Cruna
yrpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydenue

20 3aBUCUMOCTH PACTSIKCHUS
(medopmanum) Mpy>KUHBI OT
MIPUIIOKEHHOMN CHITBI

21 SBnenue Tarorenus. Cuiia TSOKECTH
CBsi3b MEX]Ly CUJION TSKECTH U

22 Maccoii Tena. Bec Tena. Pemenne
3aja4 1o tTeme "Cuna TsokectH"

7 Cuna TS)KecTH Ha JPYTUX MIIaHeTax.
duznyeckre XapakTepUCTUKU IIJIaHET

24 Nsmepenue cun. J{lunamomerp

25 Bec tena. HeBecomocTh
CrnosxeHue IByX CUJ, HallpaBJIEHHBIX

26 10 OJTHOM MPSIMOM.
PaBHOelicTBYOIIASA CHIT

7 Pemenwne 3agau mo teme
"PaBHonelicTByrOMmast cui'

28 TpeHue CKOJIbKEHUS U TPEHUE TIOKOSI.




Tpenue B npuposie U TEXHUKE

29

JlabopaTopHas pabora «3yuenne
3aBUCUMOCTH CHJIBI TPEHHUS
CKOJIb)KEHUS OT CHJIBI IaBIICHUS U
XapakTepa COIPUKaCarOIINXCs
[MOBEPXHOCTEID

30

31

Pemenue 3aa4 Ha onpezeneHue
PaBHOJICMCTBYIOIIEH CUIIBI

Pemenne 3aga4d mo temam: «Bec
tenay, «['padpuueckoe nzoOpakeHue
cm», «Cumbl», «PaBHOIEHCTBYOIIAS
CHII»

32

33

34

KoHTponbHas paboTa 1mo Temam:
«MexaHu4yecKkoe IBIKeHHe», «Macca,
IUIOTHOCTEY, «Bec Temay,
«I'padpuueckoe n300pakeHUE CUII»,
«CHIIBI»

Hasnenue. CriocoObl yMEHBILIEHUS U
YBCIIMUCHUA OaBJICHUA

JlaBiieHue ra3a. 3aBHCUMOCTD
JaBJIEHUS Ta3a OT 00bEMA,
TeMIepaTypsl




Ilepenava naBieHUs TBEPABIMU

35 TeNaMH, JXUAKOCTIMM U Ta3aMH. 3aKOH
ITackans

36 JlaBieHue B )KMAKOCTH U Trase,
BBI3BAHHOE JICHCTBHUEM CHJIBI TSHKECTH

17 Pemenwne 3agau o Teme «JlaBieHue B
KUJKOCTH U Ta3e. 3akoH [Tackans»

38 Coolmraromuecs: Cocyabl

39 IM'uapaBauyeckuii mpecc

40 Manometpsl. [TopraeBoit
JKHIKOCTHBIN HAcOC
Atmocdepa 3emin. [IpuunHel
CyILIECTBOBAHMS BO3yIIHON

41 00010ukH 3eMiIH. 3aBHCUMOCTD
aTMOC(EPHOTO JTaBJICHUS OT BBICOTHI
HaJl ypOBHEM MOPs

42 Bec Bo3gyxa. ATmMocdepHOe naBieHuE




43

H3mepenune atMOChEepHOTo JaBICHUSI.

OmnsiT Toppuuennu

44

3aBUCUMOCTh aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HAJl ypOBHEM
MOpst

45

Bbapomertp-anepoun. AtmocdepHoe
AABJICHUC HA PA3JIMYHBIX BBICOTAX

46

Pemrenue 3amad mo reme
"ATtmocdepHoe naBneHue"

47

JlelicTBHE KUAKOCTHU U ra3a Ha
MIOTPYKEHHOE B HUX TEJO.
ApxumenoBa cuiia

48

JlabopaTtopHnas pabora «Onpenenenue

BBITAJIKWBAIOIIEH CHIIBI,

ﬂeﬁCTByIOHICﬁ Ha TCJIO, ITOTPYKCHHOC

B XXUAKOCTB»

49

JlabopatopHas pabora 1Mo Teme
«HccnemoBanre 3aBUCUMOCTH Beca

Tesa B BOJE OT 00beMa MOTpy>KEHHOU

B XXUJAKOCTBb 4aCTH TCJ1a»

50

IlnaBanue Texa

51

Jlaboparopnast pabota




"KonctpyupoBanue apeomeTpa Ui
KOHCTPYUPOBAHUE JIOJIKH U
ONpeieJICHUE €€ TPy30M0IbEMHOCTH"

52

Pemenne 3anau no remam: «IlnaBanue
cya0B. Bo3nyxonnaBaHuey,
«/laBiIeHHE TBEPABIX TEI, KUIKOCTEN
U Ta30B»

53

Mexanuueckas pabora

54

MomHocTh. EMUHUIEBI MOIITHOCTH

55

VYpok-uccrnenosanue "Pacyet
MOIITHOCTH, Pa3BUBACMOM MPHU
HoabEME 10 JiecTHHIE"

56

57

58

IIpoctele MexaHU3MBI. Ppruar.
PaBHOBecue cui Ha pbiuare

KouTponbhas pabota mo teme
«/laBieHue TBEpABIX TEIN, KHUIAKOCTEH
1 ra3oBy» / Beepoccuiickas
IIpoBepoyHas paborta

PesepBHblii ypok. Pabota ¢ Tekcramu
1o teme «/laBnenue TBEpABIX Tell,
KUIKOCTEH U ra3oB» / Beepoccuiickas
IpoBepoyHas paborta

59

Peruaru B TexHMKe, OBITY M IPUPO/IE.
JlaGopatophas pabota
«HccnenoBanue ycnoBuil paBHOBECHS
pbIyara

0.5




60

Pemenue 3agay mo teMe «Y CIOBUA
PaBHOBECHS pbluaray

61

KoaddurmenT mone3noro nqeicTBus
Mmexanusma. Jlabopartopnas pabora
«M3mepenue KIIJI HakIOHHON
IJIOCKOCTH

0.5

62

63

Pemenue 3agau mo teme "Padora,
MomHocTh, KIT/["

Mexanndeckas OHCPI'us.
Kunernueckas u NOTCHLINAaJIbHAasA
OHCPIusia

64

3aK0OH COXpaHEHUSI MEXaHUYECKOM
SHEPIrUU

65

YPOK-3KCIEPUMEHT 1O TEME
"DKCIepUMEHTAJIbHOE OIIPEIEICHNE
M3MEHEHUs] KHHETUYECKOU U
MOTEHLUATbHON YHEPTUU IIPU
CKaTBhIBAaHMHM TEJIA 10 HAKJIIOHHON
MJIOCKOCTH"

66

67

68

KonTponbhas pabota no teme
«PaboTa 1 MOLTHOCTb. DHEPrus»

PesepBHblit ypok. Pabota ¢ Tekcramu
o teMe "MexaHndyeckoe IBIKeHue"
PesepBHblii ypok. Pabora ¢ Tekcramu

o TeMe "Pabora. MOIIHOCTE.
Oneprus"

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12




8 KVIACC

KoanuyecTBo yacosB

Ne

Tema ypoka Konrpoabubie  IlpakTHueckue
n/n Bcero

padoThbI padoThbI

OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-

KMHETHYECKOW TEOPUH M X OTBITHBIE 1

MTOATBEPKICHUS

Macca u pazMep aTOMOB U MOJIEKYJI 1

Mopaenu TBEpAOTO, KUIKOTO U |

ra3000pa3HOro COCTOSIHUI BEIIECTBA

OOBsiCHEHUE CBOMCTB TBEPAOTO,

YKUKOTO U Ta3000pa3HOT0 COCTOSTHUM |

BEIIECTBA HA OCHOBE MOJI0KEHUHN

MOJIEKYJISIPHO-KUHETHYECKOM Teopuu

Kpucrannuueckue u amopdHsbie Tena 1

CMaumBaHUe U KAMWUTSIPHOCTb. |

[ToBepXxHOCTHOE HATSHKCHUE

TemnoBoe pacuupeHue u cxaTue 1

Temmnepatypa. CBsi3b TEMIIEPATYPHI CO

CKOPOCTBIO TETJIOBOTO JIBUKCHHUS 1

YaCTHI]




Buytpennss sneprusi. Crioco0sl

? W3MEHEHUsl BHyTPEHHEH SHeprun

10 Buns! Tenuonepenaun
VYpoxk-konpepenuus "[Ipakrnyeckoe

1 MCIOJIb30BaHUE TEIUIOBBIX CBOWCTB
BEIIECTB U MAaTEPHUAJIOB B LIEJISAX
sHeprocoepexeHus"

12 KonuuecTBo TernoTsl. Y aenbHas
TEII0EMKOCTh

13 YpaBHEHHE TEIUIOBOTO OaaHca.
Temmoo0MeH 1 TEIUIOBOE PaBHOBECHE
Jlaboparopnas pabota

14 "HccnenoBaHue IBIEHUS
TeriooOMeHa py CMEIIMBAHUN
XOJIOTHOW U TOpsiYeit BOIbI"
Pacuyer konnuecTBa TEMIOTHI,

15 HE0OXO0IUMOTO ISl HarPEeBaHUs TeNa
Y BBIJICISIEMOTO UM TPU OXJITKICHUH

16 JlabopaTtopHnas pabota "Onpenenenue
YIEIbHOM TEIUIOEMKOCTH BellecTa"

17 DHeprus TOIUIUBA. Y AebHas TeIIOTa
CTOpaHHS

18 [ImaBnenue u oTBEepACBaHUE




KPpUCTATININICCKUX TCJI. YV nenbHas
TCIIJI0TA I1IJ1aBJICHUA

19

20

JlabopartopHnas pabora "Onpenenenue
YAEJIbHOU TEIJIOTHI TUIaBJICHUS Jibaa"

[TapooOpa3oBaHue U KOHACHCALIUS.
Hcnapenue

21

22

Kunienue. Y nenpHas TerioTa
napooOpa3zoBaHus U KOHJEHCAIUH.
3aBUCUMOCTh TEMIIEPATYpbl KUIIEHUS
0T aTMoc(epHOTO TaBICHUS

Brnaxnocts Bo3ayxa. Jlaboparopuas
pabota "Onpenenenue
OTHOCUTEJIBHOM BIAKHOCTH BO3yXa"

23

Pemenue 3amau Ha onpeneneHue
BJIAJKHOCTH BO3lyXa

24

[TpuHIUIIBI paGOTHI TETIIOBBIX
neurateneit. [TapoBas TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUS

25

KII TermoBoro aBurates.
TemnoBble ABUTATENN U 3allUTa
OKpY’Karolllen cpebl

26

3akoH COXPAHCHUSA U IPCBPALICHUS
OHCEPTHUHU B TCIUIOBBIX MpOHECCax




27

[ToaroroBka Kk KOHTPOIBHOMN paboTe
o TeMme "TenaoBrie ABJICHUS.
N3meHenune arperaTHbIX COCTOSTHUMA
BenrecTna"

28

Konrponbnas padora no reme
"TernoBsie sBieHUs. VI3MeHeHne
arperaTHbIX COCTOSIHUM BeniecTna"

29

30

Dnektpusanus Tein. J{Ba poaa
ANMEKTPUICCKUX 3aPSIOB

Ypoxk-uccienopanue "IneKTpu3anus
TeJ UHIYKIUEH U pH
CONPUKOCHOBEHUHU"

31

B3aumoneiicTBue 3apspKeHHBIX Tell.
3axoH Kynona

32

DNEeKTpUYECcKoe MoJie.
HanpsixeHHOCTB 3JIEKTpUYECKOro
niosist. [IpuHOun cynepno3unuu
JIIEKTPUYECKUX I10JIEN

33

34

35

Hocurenn >neKTpruecKux 3apsiioB.
OnemeHTtapHbli 3apsaa. CTpoeHue
aToma

IIpoBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXpaHEHHUs HIIEKTPUIECKOT0 3apsa

Pemenue 3agay Ha MMPUMCHCHUC
CBOICTB OJICKTPHUYCCKUX 3aps10B

36

DNEeKTPUYECKUN TOK, YCIIOBHUS €TI0
cyuiectBoBaHus. UCTOUHUKH
JIEKTPUYECKOTO TOKA




37

38

JleficTBUS DIEKTPUUECKOTO TOKA

Ypoxk-uccienosanue "Jleiicteue
AIIEKTPUYECKOTO TIOJIsI Ha TPOBOTHUKH
U TARJEKTPUKU"

39

DNEeKTPUYECKUM TOK B METaJlIax,
KUIKOCTSIX U razax

40

41

42

BHCKTpI/I‘ICCKaH IIETTh M €€ COCTaBHEIC
qacTHu

Cuna toxka. JlabopaTopHas pabora
"N3mepeHue u peryiupoBaHUe CHIIbI
TOoKa"

DNEeKTpUYECKOE HAIPSHKEHUE.
BoasT™metp. JITabopaTopras pabota
"U3mepeHue u peryanpoBaHue
HanpspKkeHus"

0.5

0.5

43

ConpoTHBieHNHE TPOBOIHUKA.
VY esnbHOE COMPOTHBIICHNE BELIECTBA

44

45

Jlaboparopnas paboTa "3aBHCUMOCTh
AIIEKTPHYECKOTO COMPOTHBIICHHS

MIPOBOJHHUKA OT €0 JUTHHBI, TUTOIIA H
MOTIEPEYHOr0 CeUeHus: U Marepuaia”

3aBUCHUMOCTh CHJIbI TOKA OT
HanpspbkeHus. 3akoH Oma Ji1s yyacTka
LEMnH

46

JlabopartopHnast pabota




"WccnenoBaHue 3aBUCUMOCTH CUJIBI
TOKa, UIYIIEro Yepe3 Pe3ucTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U
HanpspKeHUs: Ha pe3uctope”

47

IlocnenoBaTenbHOE U nmapaJijiCJIbHOC
COCIUMHCHUS ITPOBOJHUKOB

48

JlaboparopHnas pabota "IIpoBepka
MIpaBHJIA CJIIOKCHUS HATIPSDKEHUH TIpH
MOCJICI0BATEIILHOM COCTMHEHUH JIBYX
pe3uctopon”

49

JlaboparopHnas pabota "IIpoBepka
npaBujia JJis1 CUJIbI TOKA IIpH
napajuieIbHOM COSIMHEHUH
pe3ucTopoB”

50

51

Pemenne 3aau Ha npuMeHeHNE
3akoHa OMa /J1s1 pa3InyHOro
COCIUHCHHA ITPOBOJHUKOB

PaboTa 1 MOIIHOCTB AIIEKTPUYECKOTO
Toka. 3akoH J[xoyns-Jlenma

52

JlabopaTtopHnas pabota "Onpenenenue
PpabOTBI ¥ MOIITHOCTH JIEKTPUIECKOTO
TOoKa"

53

DneKTpuyecKre enu U NoTpeOuTenn




AIEKTPUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambIkaHue

54

ITocTossHHBIE MATrHUTEIL, UX
B3aUMO/JIENCTBUE

55

56

Ypok-uccinenosanue "M3yyenue
HOJIEH ITOCTOSHHBIX MAarHUTOB"

MarnauTtHoe nosire. MarautHoe 1ose
3eMJId U €ro 3HaUeHue IS )KU3HUA Ha
3emie

57

[ToaroroBka kK KOHTPOJIBHOMN paboTe
1o TeMe "DIIeKTPUUECKHE 3apsIbl.
3apshKeHHBIE Tela U UX
B3aumoencTBus. [locTossHHBIN
NEKTPUYECKUH TOK"

58

59

KonTponbhas pabota no teme
"DNeKTpUUeCcKUe 3apsibl.
3apspKeHHbIE Tena U UX
B3aumoencTBus. [locTostHHbII
anekTpuyeckuii Tok" / Becepoccuiickas
npoBepouHas pabora

PesepBHblit ypok. Pabota ¢ Tekcramu

1o TeMe "[locTossHHBIH
anekTpuyeckuii Tok" / Becepoccuiickast




IIpoBEpOYHas pabora

60

61

62

63

64

65

OmnsIT Opcrena. MarHuTHoe nojie
ANIEKTPUYECKOr0 TOKa MaruHutHoe
10JI€ KaTyIIKU C TOKOM

[IpuMeHeHne AMeKTPOMarHuTOB B
texHuke. JlabopaTopHas padbora
"N3yueHue neicTBUSI MArHUTHOTO
T0JIs1 HAa TPOBOJHUK C TOKOM"

DNEeKTPOABUTATENH TIOCTOSIHHOTO
Toka. Mcnionb3oBanue
JIEKTPOABUraTeNIe B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabora
"KoHcTpyupoBaHue 1 u3yueHue
paboThI aekTpoaBUTaTesns'

OmnsiTel @apanes. 3aKoH
JIEKTPOMArHUTHOW MHAYKIIHH.
[IpaBuno Jlenua

Dnektporenepatop. CrocoObl

MMOJIYUCHU BHCKTqueCKOﬁ OHCPIuu.

DNEeKTpOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPruu

[ToaroroBka K KOHTPOJIBHOU paboTe

110 TeMe "DIJIEKTPUIECKHE U
MarHuTHbIE sIBJIEHUS"

0.5



Konrpomnbnas pabora no reme

66 "DNeKTpUYECKuEe U MATHUTHBIC 1
SIBIICHHS"
67 PesepBHbIil ypok. Pabora ¢ Tekcramu 1
o teme "TerioBbie sABIeHUS"
68 PesepHbIii ypok. PaboTa ¢ Tekctamu |
1o Teme "MarHuTHsbI€ sIBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 14.5

[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

Koaun4gecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

M3

MexaHn4ecKoe JBUKECHHE.
MarepuanbHas TOUKa

Cucrema orcyera. OTHOCHTEIBHOCTh
MCXaHHNYCCKOI'O ABNKCHUA

PaBHOMEpHOE NIpsIMOJIMHEWHOE
JBUKEHHE

HepaBHoMepHOE NPSMOIMHENHOE
nBuxeHne. CpeHsst 1 MTHOBEHHas
CKOPOCTh

[IpssMonMHETHOE PaBHOYCKOPEHHOE
IBIDKEHUE. Y CKOPEHHUE

CkopocTh IpSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JABMKEHHS.
I'paduk ckopoctu

JlabopaTopHas pabora "OnpenencHue




YCKOPEHHUS Tella pu
PaBHOYCKOPEHHOM JIBH)KCHUH T10
HAaKJIOHHOH miockocTH"

CBoOonnHoe magenue tea. OnbIThl

8
lanunes
PaBHOMEpHOE nBMXKEHUE TTO

9 oKkpykHOCTH. [lepron u yacrora
oOpamienus. JIuneliHas u yrioBas
CKOPOCTH

10 [leHTpOCTpEMHUTENIBHOE YCKOPEHUE

1 Ilepsb1it 3akoH Hprorona. Bexrop
CHJIBI

12 Bropoii 3akoH HeroTOHA.
PaBHOelicTBYIOIIAdA cHrIta

13 Tpernii 3axkoH HeroTOHA.
Cynepno3unus Cui

14 Pemenue 3ana4y Ha mpUMeHEHNE
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka




Pemrenne 3amau mo teme «Cuiia

16 YOPYTOCTH

17 JlaboparopHas padora «OnpeneneHue
KECTKOCTHU TPy KUHBD)

18 Cuna tpeHus

19 Pemrenue 3amau mo teme «Cuia
TPCHHSD)

20 JlaboparopHas padota "Onpenenenue
Koa(duIMeHTa TPeHHsI CKOJIbXeHUs"
Pemenue 3ana4 no reme "3aKoHBbI

21 Herotona. Cuna ynpyroctu. Cuna
TpeHus"
Cuna TSKeCTH U 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
TaCHUS
VYpoxk-koHpepenuus "JBuxkeHue Ten

23 BOKPYT TPaBUTAIIIOHHOTO LIEHTPa
(Conueunas cuctema). ['amaktuku"
Pemrenne 3amad o reme "Cuna

24 TSIKECTH Y 3aKOH BCEMUPHOTO
TSATOTCHHS "

25 IIepBas kocMHuUecKast CKOPOCTb.




HesecomocTs u neperpysku

26

PaBHOBecHe MaTepuanbHONU TOYKH.
AOGCOTIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOro TENA C
3aKpEMJICHHON OChIO BPALLEHUS.
MowmeHnT cuinsl. LlenTp Tsxectn

27

PaBHOBecue MaTepHaTbHON TOYKHU.
AOGCOTIOTHO TBEPOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEMJICHHON OChIO BPAILECHUS.
MowmeHnT cuisbl. LienTp Tsxectn

28

29

Pertenne 3amau o reme "MOMEHT
cuibl. LlenTp TsxecTn"

[ToaroroBka K KOHTPOJILHOM paboTe

o TeMe "MexaHnueckoe IBHKEHUE.
Bsaumogeiicteue Ten"

30

KonTponbhast pabota no teme
"MexaHn4YecKOe IBIKEHUE.
BsaumogeiictBue ten"

31

Nmnynbee Tena. Umnysbe cuibl. 3aKoH
COXpaHEHUs UMITyJIbCa. YIIPYTroe u
HEYIIPYroe B3anMOJEHCTBHE

32

Pemenue 3amau mo teme "3akoH
COXpaHEHUs UMITyJbca"

33

VYpoxk-koHpepeHus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

34

Mexannuueckas pa60Ta 1 MOITHOCTH




PaboTa CHIIBI TSXKECTH, CHIIBI

33 YOPYTOCTH U CUJIBI TPEHUS
JlaboparopHas padora «OnpeneneHue

36 paboThI CHITBI TPEHUS TIPU
PAaBHOMEPHOM JIBIXKEHHH TeJla O
TOPHU30HTAJILHOW MOBEPXHOCTI)

37 CBs13b SHEPTUH U PAOOTHI.
ITorenumanbHas 3HEprus

13 Kunernueckas sueprus. Teopema o
KHHETHYECKON SHEPTUH

39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE

40 JlabGopaTopHas pabora «3ydenue
3aKOHA COXPAHEHUS YHEPTUNY

A1 KonebarenbHoe ABMIKEHHE U €T0
XapaKTEPUCTUKHU

47 3aTyxatomue KojaeoaHus.
Boinyxxnennsie konebanusi. Pesonanc

43 MareMaTuyecKuii U py>KUHHBIN
MasITHUKU
VYpok-uccienoBanue «3aBUCUMOCTb

44 repuoia KojaeOaHui OT KECTKOCTH
MPYKXUHBI U MAacChl TPy3a»

45 [IpeBpamienue 3Hepruu npu
MEXaHNYECKUX KOJCOaHUIX
JIabopartopHas padora «OnpeneneHue

46 4acTOTHI U Tiepuoia KoneOaHuit

MIPYKUHHOT'O MASITHUKA»




47

JIaGoparopnas pabota «IIpoBepka
HE3aBUCHMOCTH TIEproJIa KoJIeOaH i
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacchl Tpy3a»

48

Mexaunueckue BoaHBL. CBONMCTBA
MEXaHU4ECKHUX BOJIH. [IpogosibHbIE 1
MOIEPEYHbIE BOJHBI

49

50

VYpoxk-koH(pepenus "MexaHHYecKe
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckie BOJIHBI"

3Byk. PacmipocTpanenue u oTpaxkeHue
3ByKa

51

52

VYpok-uccnenosanue "Habmonenne
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI PE30HAHC

53

54

Ypok-koH(pepeHus "YIIbTpa3ByK U
UH(Pa3BYK B IPUPOIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTe
110 TeMe "3aKOHBI COXPAHEHUS.




Mexanuueckue KojaeO0aHus U BOJIHBL"

55

56

Kontponbnas pabora 1o teme
"3aKkoHbI cCOXpaHeHHs. MexaHu4yeckue
KoseOaHusl U BOJTHBI"

DNEKTPOMarHuTHOE IOJIE.
ONEeKTPOMarHUTHbIE BOJIHBI

57

CpoiicTBa QJICKTPOMArHUTHBIX BOJIH

58

59

60

Ypok-koudepennus "[lkana
3J€KTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHue 371€KTPOMATHUTHBIX
BOJIH JJIS1 COTOBOM CBSI3H"

VYpok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOMITEHOTO TenedoHa"
Pemenue 3aau Ha onpezeneHue
YaCTOThI U JAJIMHBI 3JIEKTPOMAarHUTHON
BOJIHBI

61

DNeKTpOMarHuTHAas MPUPOJIA CBETA.
CxopocTts cBeta. BonHoBbIE cBOWCTBA
CcBeTa




62

Uctounuku cBeta. [IpsMonuneiinoe
pacrnpocTpaHeHHe CBeTa. 3aTMEHUS
ComnHua u JlyHbl

63

3aKOH OTpa)K€HUs CBETA. 3epKaia.
Pemenue 3anau Ha npuMeHeHne
3aKOHA OTPaKEHUs CBETA

64

65

[Ipenomnenue cBera. 3aKoH
MPEJIOMJICHUS CBETa

ITonHoe BHyTpEeHHEE OTpaKECHUE
ceera. Mcnonb3oBaHue OJIHOTO
BHYTPEHHETO OTPAKECHUS B
ONTHUYECKUX CBETOBOJAX

66

JlabopartopHas padora "VccnenoBanue
3aBUCHMOCTH YTJIa TIPEIIOMIICHUS
CBETOBOTO JIy4a OT yIJIa TaJIeHHs Ha

rpanune "Bo3ayx-crexsio""

67

68

Ypok-koHpepenmus "Mcnonb3oBanue
MTOJTHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBA3B"

JInasel. OnTnyeckast CUjia JIMH3bI




69

[TocTpoenue n300pakeHH B JIMH3aX

70

JlabopaTopHas pabora "OnpenencHue
(OKYCHOT'O PacCTOSHUSI U OTITUYECKOM
CWJIBI cOOMparomieit TMH3bI"

71

Ypoxk-koHpepenuus "OnTaueckue
JIMH30BbIE TPUOOPHI"

72

I'ma3 xak onTudeckas cCUCTEMA. 3peHHe

73

Ypok-koupepenmus "JledexTs
3penus. Kak coxpanuts 3peHue"

74

75

PasnoxxeHue 6emoro cBera B CIICKTP.
Omnbitel Herorona. Ciioxxenue
CIICKTPAILHBIX IIBETOB. Jlucmepcust
cBETa

JIaboparopHas paboTa "OmBbITHI 110
pa3iokKeHUIo OeI0ro cBeTa B CIEKTp U
BOCTIPHSITHIO I[BETA MTPEIMETOB TPH HX
HaOJIIOJICHUU Yepe3 IIBETOBBIC
¢bunbTpe"

76

VYpok-nipakTukym "BosnHoBbIE
CBOMCTBA CBETA: TUCIIEPCUS,
uHTepdepeHus u qudpaxus’”




Omnsite Pe3epdopna u mianerapHas

77
MOJIENIb aTOMa

78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue u MoryIonieHue cBeTa

79 aromoM. KBanTel. JImHeiuaTeie
CHEKTPBI

20 VYpok-nipaktukym "Habmtonenue
CIIEKTPOB UCITyCKaHUA"

81 PanuoakTHBHOCTE U €€ BHJIbI

2 Crpoenue atoMHoro siipa. Hykinonnas
MOJICNb

23 PannoakTuBHBIC IPEBpaIICHHS.
M3oTomnsl

24 Pemienue 3agau mo teMe:
"PannoaktuBHBIE TpeBpanieHus"

85 [Tepuon nmonmypacmnana
Ypok-koHbepeHius "PagnoakTHBHBIE

86 W3IIy4eHHs B IPUPOJE, METULIUHE,
TexXHuke"
SAnepHbie peakuu. 3aKOHbBI

87 COXpaHEHUs1 3apsAJI0BOTO U MaCCOBOTO
YHCEH

28 DHeprus CBA3U aTOMHBIX siaep. CBA3b
MacChl M DHEPTUH

29 Pewenue 3anau no reme "SAnepHbie
peakuun"

90 Peakuuu cunTesa u nenenus suep.




Wcrtounuku sneprun CosHIa U 3BE37

91

Ypok-koubepenius "SAnepras
JHepreTuka. Jlencreus
PaarOaKTUBHBIX I/IBHy‘IeHHﬁ Ha KUBbIC
OopraHu3msl"

92

93

94

[ToaroroBka K KOHTPOJILHOUN paboTe
1o TeMe "DJIEeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHHIC BOJIHBI.
KBanToBsie siBieHuUs"

KonTponbHas pabota no teme
"DEeKTpOMarHuTHOE MOJIE.
DNeKTPOMarHUTHHIE BOJIHBI.
KBanrtoBbie siBneHus"

[ToBTOpEHME, 000OIICHHE.

JlaGopaTopHbIe pabOTHI TTO KypCy
"BzanmMonaencTBue Tea"

95

[ToBTOpenue, 0600meHue. Pemenne
pacUeTHBIX M Ka4eCTBEHHBIX 337124 IO
teme "TemnoBbie nmporecch”

96

[ToBTOpenue, 0600meHue. Pemenne
pacYeTHBIX M Ka4eCTBEHHBIX 337124 T10
teme "KIIJ] TeroBsix aBurarenen"”

97

[ToBTOpenue, o600IeHNE. Penenne
pacYeTHBIX M Ka4eCTBEHHBIX 337124 T10
teme "KIIJ[ anekTpoycraHOBOK"

98

IToBTOpenue, o6o0IIEHHE.
JIaGopatopHbie pabOThI IO KypCy
"CBeToBbIE sIBIEHUA"




[ToBTopenue, o6o0menue. Padora ¢
99 TEKCTaMH I10 TeMe "3aKOHEI
COXpaHEHUs B MexaHUKe"

IToBTropenue, o6o0mmenue. Padora ¢
100 texctamu o teme "Koaebanus u
BOJTHBI"

[ToBTOpenwue, o606meHue. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE
sBiieHus"

[ToBTOpenue, o606meHue. Pabora ¢
102 TeKkcTaMu 1o TeMe "KBanrToBas u

snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102
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HPOBEPAEMBIE ITPE/IMETHBIE PE3YJbTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJBHOH MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3SOBAHMUSA

7 KIIACC

Kon
NPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemble npeaMeTHbIE Pe3y/JbTAThI 0CBOEHHS OCHOBHOM
00pa30oBaTeILHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUs

1.1

HUCIIOJIb30BATb U3YUCHHBIC ITOHATHA

1.2

1.3

pas3iindyaTtb SABJIICHUA II0 OIMMCAHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (1)1/13H‘-ICCKOC SIBJICHUC

pacrno3HaBaTh NPOSBICHUE W3YYEHHbIX (PU3UYECKUX SBJICHUN B
OKpY’KalollleM MHpe, B TOM 4YucCie (U3NYECKUe SBICHHUS B INPHPOJE,
Py 3TOM TIEPEBOJUTH MPAKTHYECKYIO 337ady B Y4eOHYIO, BBIACTATH

CYILIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PU3UUECKUX SBICHHI

1.4

ONHKCHIBATh W3yYEHHBIE CBOWCTBA Tel U (U3UYEecKHe sIBJICHUS,
UCHONB3YSl (U3MYECKHUE BEIWYHMHBI, IPHU OINUCAHUM MPABUIBHO
TPAaKTOBaThb (U3UUECKUH CMBICI HCHOJB3YEMBIX BEJIMYMH, HX
0003HAYCHHS U eTUHHUIBI (PU3HMYECKUX BEINYHH, HAXOIUTH (hOPMYJIHI,
CBS3BIBAIOIIME JIaHHYI0  (PU3MUYECKYI0O BEIUYUMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTH  TpaQuKH  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘{CCKI/IX BCINYHNH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (DM3WUYECKHUE SBJICHHS W IPOIIECCHI,
WCIIONb3ysl W3YYEHHBIE 3aKOHbI, IIPU OTOM JaBaTh CJIOBECHYIO
(GopMyTUPOBKY 3aKOHa H  3allUChIBaThb €ro MaTeMaTU4YeCKOoe

BBIPpAXKCHUC

1.6

OOBSICHATh (PU3MUYECKUE SBJICHHUS, MPOLECCHl U CBOMCTBA Tel, B TOM
Yucle W B KOHTEKCTE CHUTyallMd MPaKTHKO-OPHUEHTHPOBAHHOIO
Xapakrepa: BBIABIATh IPUYUHHO-CICICTBEHHBIC CBA3H, CTPOMUTH
oObsicHeHne u3 1 — 2 joruyeckux mIaroB c¢ omopoil Ha 1 — 2
M3yUYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WIIN

3aKOHOMEPHOCTHU

1.7

pemiath pacyeTHble 3a1auu B 1 — 2 neicTBHs, UCHOJb3YS 3aKOHBI U




dbopMyIibl, cBA3bIBaIOIINE (PU3UYECKHE BETMUMHBL: HA OCHOBE aHan3a
YCJIOBHSI 3aJ]aud  3alUChIBaTh KpaTKO€ YCIIOBUE, IOJICTABIIATH
buznyeckue BeIUYUHBI B (POPMYIIBI U IPOBOJAUTH PACUEThl, HAXOAUTD
CIIPAaBOYHBIC JIAHHBIC, HEOOXOUMBIC JJIs PEIICHUS 3a1a4, OLIECHUBATh

PCAIUCTUIHOCTD HOJ'Iy‘lCHHOfI (bHSI/I‘ICCKOI;'I BCINYHHBI

1.8

pacro3HaBaTh TpPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh IMPH TOMOIIA
(1)I/I3I/I‘-I€CKI/IX METOAOB, B OIIMCaHUM HCCJIICAOBaAHUA BBIJACIATH
MpoBepsieMoe  TpeanojokeHue  (TUMOTE3y),  paszaudyarh |
MHTEPIIPETUPOBATh IOJyYEHHBIM pe3ysbTaT, HAXOAWUTh OLIMOKH B

XO0Ac€ OIlbITa, A€J1aTh BBIBOABI 110 €I'0 pE3yJibTaTaM

1.9

1.10

MPOBOAMUTH OIBITHl IO HAOMIONEHUI0 (UINYECKUX SBICHUNA WIH
Gu3MYeCKUX  CBOWCTB  Telm:  (opMyswpoBaTh  IPOBEpSEMbBIC
NPEINONOKEeHUsl, coOUpaThb  YCTAaHOBKY M3  MPEII0KEHHOIO

000pyI0BaHUS, 3aIKUCHIBATH XOJI OIBITA ¥ (POPMYITMPOBATH BBHIBOIBI

BBITIOJIHATH TPSIMbIE M3MEPEHUsI C MCIOJIb30BAHMEM aHAJIOTOBBIX W
upOBBIX MPUOOPOB, 3aMHUCHIBATH MOKa3aHUS MPUOOPOB C yUETOM

3aJJaHHOW a0COIIOTHON NOTPEIIHOCTH U3MEPEHUN

OPOBOJUTH  MCCIEJOBAHUE  3aBUCUMOCTH  OJHOM  (DU3HYECKOH
BEJIMYUHBl OT JPYroil C HCIOJIB30BAHUEM MPSAMBIX H3MEPECHMI,
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOI'O MCCIIEJOBaHUS, COOUpPATh
YCTaHOBKY U BBINOJIHATH U3MEPEHMS, CIEAYsI IPEJIOKEHHOMY ILIaHY,
(bUKCUpOBaTh pe3yJIbTaThl MOJIYYCHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIC TIPEIOKEHHBIX TaOIHII ¥ Tpa)UKOB, J1EIaTh BHIBOIBI

10 pe3yJjibTaTaM HUCCICIOBAHUS

1.12

1.13

MPOBOAUTH KOCBEHHBIE H3MEpEHUs (PU3UUECKHX BEIUYHH, CIEAys
MPEIOKEHHOM UHCTPYKIIMU: TIPU BHITIOTHEHUN U3MEPEHHUI COOMPATH
JKCIEPUMEHTAIBHYK) YCTAHOBKY M BBIYUCIATH 3HAYECHHE HCKOMOWU

BCJIMYHUHBI

coOnroAaTh TMpaBWila TEXHUKM O€30IacHOCTM Ipu  padboTe cC

J1a00paTOpHBIM 000y IOBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JACHCTBUS NPHUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTepU30BaTh IPUHLHIBI JECUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OIHMCaHUS,
UCIONB3YySl 3HAHUS O CBOMCTBaX (U3WYECKUX  SABJIECHUU U

HE00X0ouMbIe (PU3UUYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU




1.15

MPUBOAWTh TPHUMEPHl (HAXOAUTh HWH(OpPMAIMIO O MpUMEpax)
NPaKTUYECKOTO UCIIOIb30BaHUs (PU3NUECKUX 3HAHUI B TOBCETHEBHOM
KU3HH Uil oOecredeHusi Oe30MacHOCTH TIpU  OOpalleHHH ¢
npubOpaMu M TEXHUYECKUMHU YCTPOHCTBaMU, COXPAHEHHs 310POBbsI U

CO6J'IIO,Z[€HI/I$I HOPM 3KOJIOTHYCCKOI'O IMMOBCACHUA B Oprn(a}omeﬁ cpeac

1.16

OCYILECTBIIATh OTOOpP MCTOYHMKOB HMH(popMamyuu B cetu VHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MUMEIONINXCS 3HAHUM M IIyTEM CPAaBHEHUS Pa3JIMYHBIX HMCTOYHUKOB
BBIJICNIATE MH(OPMAINIO, KOTOpast SABISETCS NPOTHBOPEYMBON MU

MOJKET OBITH HCI[OCTOBGpHOfI

1.17

UCIIOJIb30BaTh npu BBIIIOJIHEHUN yueOHBIX 3aJaHuif
HAYYHOTIOMYJISIPHYIO ~ JIUTEparypy  (U3WYECKOTO  COAEpIKaHUS,
CIpaBOYHBIE MaTepualibl, pecypchl cetu VIHTepHeT, BlaneTh
IpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HH(OpMaLuu

U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

1.19

CO3/1aBaTh COOCTBEHHBIC KPATKUE MMCbMEHHBIC U YCTHBIC COOOIICHHS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WHPOpMAIUU (PUIUIECKOTO
COJIep’KaHusl, B TOM 4YHCIIe MyOJMYHO JAeNaTh KpaTKUe COOOLIECHHUS O
pe3ylibTaTaX TPOCKTOB WM YUYEOHBIX WCCICOBAHUN, TPU STOM
rpPaMOTHO HCIIOJIb30BaTh HM3YYCHHBIH MMOHATUHHBIN ammapar Kypca

($u3KKH, CONMPOBOKIATh BHICTYIIJICHHE ITPE3EHTALEN

IIPU BBIITIOJIHCHUU y‘le6HHX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacisiTh
0053aHHOCTH B Tpynri€ B COOTBETCTBHUHU C IOCTABJICHHBIMU 3a/la4aMU,
CJIICAUTH 3a BBIIIOJHCHHUCM IIJIaHa HeﬁCTBHﬁ, aZICKBATHO OLICHUBATH
COOCTBEHHBIH BKJIaag B  ACATCIBLHOCTL  I'PYIIBI, BBICTPAWBATDH
KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHe, YUUThIBAsA MHCHHUC

OKPY>KaOIINX

8 KVIACC

Kon
NpoBepPsSIeMOro
pe3yJjabTara

IIpoBepsiemble NpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOTO 00111ero0 00pa30BaHUsA

1.1

HCIIOJBb30BaTh IMOHATHA

1.2

pa3indyaThb ABJICHHUA TI0 OIMHMCAHUIO HUX XaAPAKTCPHBIX CBOIMCTB U Ha




OCHOBE OTIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBICHHE

1.3

pacro3HaBaTh NPOSBICHHE W3YYCHHBIX (DU3UYECKUX SBJICHUN B
OKpY’KalOIIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B TNPHPO/IE,
IpU ATOM MEPEBOAUTH MPAKTHUYECKYIO 33Jady B Y4eOHYIO, BBIICISTH

CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHN) (PU3UIECCKUX SBICHHMA

1.4

1.5

ONKCHIBATh HW3YyYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCTONb3ysl (U3NYECKHe BEIMYHMHBI, IPH ONHCAHUU IPABHIBHO
TpPakTOBaThb  (PU3MYECKH  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HAYECHMS U eIMHUILIBI (PU3MUECKUX BEJINYMH, HAXOIUTH (hOPMYJIbI,
CBSI3BIBAIOIIME JIaHHYI0O  (PU3MUYECKYI0O BEIMYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTh  TIpaMKH  M3Y4YEHHBIX  3aBUCHUMOCTEH

(U3UYECKUX BEIMYUH

XapaKTepU30BaTh CBOWCTBA TeJ, (DM3WUECKHUE SBJICHHS W TPOIIECCHI,
HCIIONb3ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTb CIIOBECHYIO
(GopMyTUPOBKY 3aKOHa M  3allUChIBaTh €ro MaTeMaTU4YeCKOe

BbIPAXXCHUC

1.6

OO0BACHATH PU3NYECKHUE MPOLIECCHI U CBOICTBA TE€J, B TOM YHUCIIE U B
KOHTEKCT€ CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |
— 2 JIOTMYECKUX WIaroB € IOMOIIBIO 1 — 2 HM3y4YeHHBIX CBOMCTBA

¢buznyecKux ABJICHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTHU

1.7

1.8

pemiath pacyeTHbIC 3a1ayud B 2 — 3 NEWCTBHSI, WCIONB3YS 3aKOHBI
(dbopMyIibl, CBS3bIBaIOIINE (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAN3a
YCIIOBUS 3aJ]auyl 3aIllMChIBaTh KPAaTKOE YCIOBHE, BBISIBIISITh HEJOCTATOK
JaHHBIX JJI1 pelIeHHus 3a7add, BbIOUpaTh 3aKOHBI U  (HOPMYIIHI,
HEOOXOJMMbIE JJIsi €€ pPEeLIeHHs, MPOBOAUTH PACUCThl U CPABHHUBATH
MOJlyYeHHOE 3HauYeHHe (PU3NYECKOW BEIMYUHBI C H3BECTHBIMU

JaHHbIMH

pacrio3HaBaTh TpPOOJIEMbI, KOTOPBIE MOXKHO PEIIUTh IMPH MOMOIIA
(bu3MUECKUX METOJIOB, UCIIOJIB3Ys ONMCAHUE UCCIIEIOBAHUS, BBIIEIATh
MIPOBEPSIEMOE TPEANOJI0KEHUE, OLICHUBATh NPABUIBHOCTh MOPSIKA

MMPOBCACHUA UCCIICAOBAHUS, NCTIATh BHIBOIbI

1.9

MPOBOAUTH OMBITHl MO0 HAOMIONEHUIO (UINYECKUX SBICHUNA WU
¢u3MYecCKuX  CBOWCTB  Tel:  (OpMyIHpOBaTH  IPOBEPSEMBIC

OpPEINONOKEHUs,, coOMpaTh  yYCTAaHOBKY M3  NPEAJIOKEHHOTO




000pyI0BaHUs, OMUCKHIBATH XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATH IPSAMBIC HM3MEPEHHMS C HCIOJIB30BAHUEM aHAJIOrOBBIX
npuOOPOB M JATYUKOB (PU3MUECKUX BEIWYHMH, CPAaBHUBATH PE3YJIbTATHI

HU3MEPEHUI C yYETOM 3aJIaHHOK aOCOIOTHON MOTPEITHOCTH

MPOBOAUTH  HCCIEAOBAHWE 3aBUCUMOCTH OJHOW  (U3HYECKOU
BEJIMYMHBl OT JApPYroil € HCIOJb30BAHUEM MPSIMBIX HW3MEPEHUM:
IUTAHUPOBATh HCCIEAOBAaHUE, COOMpaTh YCTAHOBKY W BBIMOJIHATH
U3MEpEHUs, cilenys  MpeUIOKEHHOMY  IUIaHy,  (DUKCHUPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHUAE TaOIUI] U TpaduKoB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCICAOBaHUA

1.12

IMPOBOAWTH KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIMYHH:
IJIAaHUPOBATb U3MCPCHH, CO6I/IpaTL OKCIICPUMCHTAJIbHYHO YCTAHOBKY,
(W1 (13%1 HpGIIJIO)KGHHOﬁ WHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHUC

BCINYHHBI

1.13

coOmoaTh TMpaBWja TEXHUKM Oe3omacHOCTH TpH  pabore C

1abopaTOPHBIM 000PYI0BAaHUEM

1.14

1.15

XapaKTepU30BaTh HPUHIMIBI JIEHCTBUA U3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX ONMUCAHUA, HCIOJIb3Ys
3HAHUS O CBOMCTBaX (U3UYECKUX SBJICHUH U HEOOXOJUMBbIe

¢uznyeckue 3aKOHOMEPHOCTHU

pacno3HaBaTb MPOCTBIC TCXHHUYCCKUC yCTpOI\/'ICTBa U U3MCPUTCIIbHBIC
HpI/I60pBI I10 CXEMaM U CXEMAaTUYHBIM PHUCYHKaM, COCTABJISAITh CXEMbI

SJICKTPHUYICCKUX IICHGfI C TMOCJICHOBATCIIbHBIM W IAapaJlJICJIbHBIM
COCAMHCHUCM 9JICMCHTOB, pa3inyasd YCJIOBHBIC 0003HaYCHUS

AJIEMEHTOB JJIEKTPUYECKUX LENEN

1.16

1.17

OPUBOJUTH MpPUMEPHl (HAXOAUTh HMHPOPMALUI0 O MPUMEPaAX)
NPaKTUYECKOTO MCIIOIb30BaHUs (PU3NUECKUX 3HAHUI B MOBCETHEBHOM
KU3HM 11 oOecniedeHus Oe30MacHOCTH TpH  OOpalieHuu ¢
nprudopaMu U TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHUS 3/I0POBbS U

coOII0ICHHSI HOPM HKOJIOTMYECKOTO MOBEJCHHS B OKpY KalolIeil cpesie

OCYIIECTBIISATh MOUCK HH(POpMAIUK (PU3UIECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HMMEIOUIUXCS 3HAHUM U IYTEM CpaBHEHUS
JIOTIOTHUTEIPHBIX HCTOYHUKOB BBIACIATH HWH(GOPMAIUIO, KOTOpast

ABIIACTCA HpOTHBOpG‘-IHBOﬁ WA MOXET OBbITh HCHOCTOBCpHOﬁ

1.18

HCIIOJIB30BAaTh IIPpU  BBINIOJIHCHUU y‘—I€6HBIX SajlaHI/Iﬁ Hay4YHO-




1.19

MOMYJISIPHYIO JIUTEpaTypy (DU3MUECKOTrO COJEp)KaHUs, CIPaBOYHBIE
Marepuanbl, pecypcbl cetu HTepHeT; BiIageTh NpUEMaMu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHus HH(OpPMALUK U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTyIO

CO03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHUS,
0000m1ast WHGOPMAIMIO W3 HECKOIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJIEp)KaHUsl, B TOM 4YHUCIIE NYOJIMYHO MPEICTABISITh PE3yIbTAThI
MIPOEKTHOM WJIM HUCCJENOBATEIBCKOW JEATENBHOCTH, MpPU 3TOM
rPaMOTHO HCIIOJb30BaTh M3YUYEHHbIM MOHATUWHBIA amnmapar Kypca

(1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIINIICHUC Hpe:%eHTaHHefI

1.20

9 KIIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBaHUM (HU3HUECKUX
IIPOLIECCOB PACTIPEAEIATh OOSI3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHbIMM  33Jla4aMM, CJEIUTh 3a BBINOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JESATENBbHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICCTBUE, MpOSIBIIASL ~ TOTOBHOCTH

pazpemniaTb KOHQJIUKTHI

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJILHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUs

HCIIOJIB30BATh U3YYCHHBIC ITOHATHA

pa3inyaThb SABJICHUA TI0 OIIMCAHUIO HUX XaAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX TAHHOC (1)I/ISI/I‘~IGCKOC SABJICHUC

pacno3HaBaTh IpPOSBIEHUE W3YUYEHHBIX (PU3MUECKUX SIBICHUNH B
OKpY’KaloIlleM MHpe, B TOM 4YucCie (U3UUECKUE SBICHHUS B INPHPOJIE,
IPU ATOM MEPEBOAUTH MPAKTHUUYECKYIO 33Jady B Y4eOHYIO, BBIICNSTH

CYILIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3UIECKUX SBICHHUM

1.4

ONHKCHIBATh H3yYEHHBIC CBOWCTBA Tel W (u3MyYecKHe sBICHUS,
UCHONB3YSl (U3MYECKHE BEJIWYHMHBI, IPHU OMNUCAHUH MPABUIBHO
TpPakTOBaThb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003Ha4YeHUS U €AMHULIBI PU3NYECKUX BEJIMUNH, HAXOAUTH (OPMYIIbI,

CBS3BIBAIOIME JIaHHYIO  (PU3MUYECKYIO BEIUYUMHY C JAPYTUMH




BEJIMYMHAMHU, CTPOUTH  IpaduKM  HM3yYEHHBIX  3aBUCHUMOCTEH

(bU3NYECKUX BETUYHH

1.5

XapaKTepU30BaTh CBOMCTBA TeN, (QU3HYECKUE SIBICHUS M IPOIECCHI,
WCIIONIb3Ysl W3YYEHHbIE 3aKOHBI, IpPH 3TOM JaBaTb CIOBECHYIO
GOpMyIMPOBKY 3aKOHa U 3allMChIBaTh €ro  MaTeMaTU4eCKOoe

BbIpaXXCHHE

1.6

OO0BSICHATH (PU3UUECKUE MPOLIECCHI M CBOMCTBA TEJI, B TOM YUCIIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUMHHO-CIIEICTBEHHbIE CBSA3H, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYECKUX WIaroB ¢ MOMOIIbIO 2 — 3 HM3yuYEHHBIX CBOMCTBA

(1)I/ISI/ILIGCKI/IX HBHCHHﬁ, q)I/I3I/I‘{€CKI/IX 3daKOHa WJIM 3aKOHOMCPHOCTH

1.7

peliaTh pacyeTHble 3a1ayd (omuparomuecs Ha cuctemMy u3 2 — 3
YpaBHECHUI), WCIONB3Yys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
dbusznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHS 3a7auu
3aMKUChIBATh KPAaTKOE YCIOBHUE, BBISBIATH HEJAOCTAIOIINE  WIIH
M30BITOYHBIE TAHHBIC, BEIOUPATh 3aKOHBI M (POPMYJIbI, HEOOXOANMBIE

JUISL pelieHusi, MPOBOAUTH PACUYCThl U OLIEHUBATh PEATUCTUYHOCTD

IMOJIYYCHHOI'O 3HAYCHUA (1)I/ISI/I‘ICCKOI71 BCJINMYHMHBI

1.8

1.9

pacrno3HaBaTh NPOOJEMBbl, KOTOPbIE MOXXHO PELINTh HPU HNOMOIIU
bu3nUecKuX METOAOB, UCHOJIb3Yys ONUCAHHWE HCCIEOBAaHUS, BBIIENIATH
IIPOBEPSIEMOE TPEIAIIOJIIOKEHNE, OLICHUBATh NPABWIBHOCTH IOPSAIKA
IIPOBEICHKUS UCCIIECIOBAaHUs, JElaThb BbIBOAbI, WHTEPIPETUPOBATH

pe3yiabTaThl HAOIIOACHUH U OTIBITOB

NPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (DU3MYECKUX SIBICHUN WIIH
(U3MYECKUX CBOKMCTB TEN: CaMOCTOSITEIBHO COOMPATh yCTAaHOBKY H3
M30BITOYHOTO Habopa O0OpYJIOBaHMS, OMMUCHIBATH XOJI OIBITa U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

OPOBOJUTH MpPH HEOOXOAMMOCTH CEpUI0 MPSIMbIX H3MEPEHUi,
ompenensis CpeaHee 3HAYCHHE HW3MepsieMOM Benu4uHbl ((POKyCHOE
paccTosHue cobOuparomeil JuH3bI), 000CHOBBIBaTH BBIOOP crocola

HU3MepeHust (M3MEPHUTEIILHOTO TPUOOpa)

MPOBOJIUTH HCCJICIOBAHME 3aBUCUMOCTEH (PU3MUECKHX BEITUYUH C
MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM: IJIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITEIbHO COOWpaTh YCTAaHOBKY, (UKCHUPOBATH PE3yIbTaThI

HOHy‘-IeHHOI\/Il 3aBUCUMOCTHU (I)I/ISI/ILICCKI/IX BCJIMYMH B BHUJC T8.6JII/IL[I/I




rpaduKoB, JeNaTh BHIBOBI [0 pe3yJIbTaTaM UCCIEIOBAHUS

1.12

NPOBOJAUTH  KOCBEHHbIE  HM3MEPEHUS  (PU3UYECKMX  BEIUYMH:
IUTAHUPOBATh M3MEPEHHsI, COOMpaTh HKCIEPHUMEHTAIBHYIO yCTaHOBKY
U BBINOJHATH M3MEPEHUsA, Clenys MpPeUIOKEHHON WHCTPYKIIHH,
BBIUMCIIATh 3HAUYEHHWE BEJIMYMHBI M aHAJIU3UPOBATh IIOJyUYEHHbBIE

PE3YJIbTATHI C YUYCTOM 33JIaHHOW MOTPENTHOCTH U3MEPEHUI

1.13

1.14

CO6J'IIO,Z[aTI) npaBujia TCXHHUKH 0e30macHOCTH pu pa60Te C

J1a0opaTOpHBIM 000y IOBaHUEM

pa3nn4yaTth OCHOBHBIC NMPU3HAKK HM3YUYEHHBIX (DPU3UYECKHX MOJIENIECH:
MaTepHalibHasi TOUKa, a0COIIOTHO TBEPIOE TEJIO, TOUSUHBI HCTOUHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIAHETApHAas MOJENb aToMa, HyKJIOHHas

MOJECJIb aTOMHOI'O Ad1pa

1.15

XapaKTepH30BaTh MPUHIUIBI JCHCTBHS M3YYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOpPOHM HA HUX OINHCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHHUA H HEOOXOIUMBIC

(1)I/I3I/I‘IGCKI/IC 3dKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh  CXEMbl M CXEMAaTUYHBIE PUCYHKU HU3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX prudopoB u
TEXHOJIOTUYECKUX MPOLIECCOB NPU PEIIeHUH Y4eOHO-IPAaKTUYECKUX
3a]a4, ONTUYECKUE CXEMBI JUIsl IOCTPOEHUSI U300payKEHUH B IIIOCKOM

3CpKaJIC U co614pa10me171 JIMH3C

1.17

OPUBOAUTH TNpHUMEpbl (HAXOAWTh MHGOPMALMIO O MPHUMEPAX)
MIPAKTHUYECKOT0 UCMOIb30BaHUS PU3NUECKUX 3HAHUHN B TIOBCETHEBHOM
KHU3HM Ui o0ecriedeHusi ©O€30macHOCTH TpU  OOpalleHuH ¢
npuOopaMu U TEXHUYECKHMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOJICHI/I5I HOPM 5KOJIOTHYCCKOT'O ITOBCICHUS B Oprxcanmeﬁ cpeae

1.18

OCYIIECTBIISATH MOUCK UH(OpMALIUU (HU3HUECKOTO COJEPIKAHUS B CETU
WNHTepHeT, caMOCTOSTENBHO (OPMYIHpPYsi TOMCKOBBIA  3aIpoc,
HaxXOAUTh NYTH  ONpPENEIEHUS  JOCTOBEPHOCTH  IOJYUYECHHOU
nH(pOpMaIMM Ha OCHOBE HMMEIOIINUXCS 3HAHWW W JIOTIOJTHUTEIBHBIX

HCTOYHUKOB

1.19

UCIONBb30BaTh NPU  BBIMOJHEHUM YYE€OHBIX 3aJaHUNA  HAy4yHO-
MOMYJISIPHYIO JIUTEPaTypy (PU3HUECKOTro COJEp)KaHUs, CIPaBOYHBIC
MaTepuainsl, pecypchl ceTh HTepHeT; BiameTe  IpUEMaMH

KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHusl MH(OpPMALUK U3 OJHOU




3HAaKOBOM CHCTEMBI B JIPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIC COOOIICHUS Ha
OCHOBE WH(POpPMAIUM W3 HECKOJIbKUX HMCTOYHHKOB (PH3UIECKOTO
CoJiepKaHusl, MyOJIMYHO TMPEACTABIATh PE3yJIbTaThl MPOCKTHON WK
UCCIICIOBAaTENIbCKOW ~ JIGATENIBHOCTH,  NPH  3TOM  T'PaMOTHO
HCIIOJIb30BaTh U3yYEHHBIN MOHATUMHBIN anmapaT u3y4aeMoro pasjesa
(GU3UKKM W CONMPOBOXKIATh BBICTYIUICHWE NPE3CHTAMEH C Y4ETOM

0COOEHHOCTEH ay TMTOPUU CBEPCTHUKOB

1.21

IpU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBaHHM (HU3HUECKUX
MPOLIECCOB pacHpeniesiTh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  33Ja4aMM, CJICAUTh 3@ BBINOJHEHUEM IUIaHA
JNEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBII BKJAJ B JCATENBbHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBUE, MpOSIBIIASL ~ TOTOBHOCTH

pazpemniaTb KOHQIUKTHI



HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon Kox

IIpoBepsieMble 31eMeHTHI CO/IEPKAHUS
pa3nena Jj1eMeHTa

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILETO MUPA

duzuka — Hayka O mOpupoje. SBIEHUS TPUPOJIBI.
1.1 duznueckue  SABJICHHUSA: MEXaHMYECKHE, TEIIOBBIC,

QJICKTPHUYCCKNEC, MAIrHUTHBLIC, CBECTOBLIC, 3BYKOBLIC

®dusnueckue BeaMuuHbL. M3MepeHune — (QU3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHocts

U3MepeHHid. MexyHapo Has CHCTeMa €IMHHUII

ECTGCTBCHHOH&y‘IHHﬁ MCTOA ITIO3HAHUA: Ha6J'II-OI[eHI/IC,
13 MMOCTAaHOBKAa HAY4YHOI'O BOIPOCA, BBIABHIXCHUC THUIIOTES3,
1 OKCIICPUMCHT II0 IIPOBCPKE THUIIOTE3, 00BsACHEHHE

Ha0JI}0/1a€MOT0 SIBJICHUS
1.4 Onwucanue GpU3MYECKUX SBICHUI C TOMOIIBIO MOJETICH

[TpakTuyeckue pabOTHI:

#H#HPar##l3mepenne pacCTOSTHUH.

#i#Par#t#l3Mepenue 00bEMa JKUIKOCTH M TBEPIOTO
1.5 Tena.

#HH#HParf##OnpeiesieHne pa3MepoB MalbIX TEJ.

#HH##Par###l3Mepene  TeMrepatypbl Npud  [OMOILU

KUAKOCTHOT'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHMH BEILIECTBA

#HH#HPar###CTpoeHne BelecTBa: aTOMbI M MOJIEKYJIBL, UX
2.1 pazmepbl.  OnbITHI,  JTOKa3bIBAIOLIUME  JMCKPETHOE

CTPOCHUC BCUICCTBA

2 #H##HPar###]Ipmokenre  yactml,  BemiectBa.  CBA3b
2.2 CKOpPOCTH  JIBDKEHHS  4YacTUIl C  TeMIepaTypou.

BpoynoBckoe asmxkenue, 1uddysus

73 BzaumopeiicTBHE 4YaCcTHUII BEIIECTBA: IIPUTSAKCHUC U

OTTaJIKUBaHUEC




HH##Par#H#H# ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOECHUE

ra3oB, JKUAKOCTEH M TBEPIABIX (KPUCTALIMYECKUX) TeIl.

2.4 B3anmocBA3b MeXy CBOMCTBAaMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHHSIX M HUX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTuueckue pabOTHI:
##Par###Ouenka nuaMeTrpa aToMa METOAOM psioB (C
UCIoyib30BaHueM (ororpaduii).

2.6 HHHPar#H##ONBITEE MO0 HAOMIOAECHHMIO  TEIJIOBOTO

pacIIMpeHust Ta30B.
HH#HPar###0OnpITel 10 OOHAPY)KEHUIO JCHCTBUS CHII

MOJICKYJIAPHOTI'O IMPUTAKCHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKCHHUE. PaBHOMepHOE 5
' HEPaBHOMEPHOE JIBH)KEHUE
HH##Par#H##CKopoCTb. Cpennsis CKOpPOCTh npu
3.2 HEPaBHOMEPHOM JIBWKEHUH. Pacuer myTu U BpeMeHu
JIBUKCHUS
SlBnenne wHepuuu. 3aKOH HHEpUUHU. B3auMmopelcTBue
33 Tel KaK NMPUYMHA M3MEHEHHUS CKOPOCTH JIBUXKEHHUS Tell.
Macca kak Mepa UHEPTHOCTH TeJa
14 #i#HtPar##tl InotHocTs BemecTBa. CBs3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMa BElleCTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILBIO TMHAMOMETpA
37 HiH#Par#sIBnenne TaroreHus M cuia Tsxkectd. Cuna
' TSKECTHU Ha Apyrux Ianerax. Bec rema. HeBecomocTs
13 Cuna Tpenusi. TpeHue CKOJNBbXKEHHS U TPEHUE IMOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 #H##HPar###CrioxkeHrne CuJ, HaANpPaBJICHHBIX 110 OJHOU
' npsiMoid. PaBHoelcTBy01ast CUIT
3.10 [TpakTuyeckue pabOTHI:




OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KEHUS
(mapuka B JKUJOKOCTH, MOJEIU  3JIEKTPUUYECKOrO
aBToMOOmWIs M Tak ganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa To
HAKJIOHHOM  mockoctd. OmnpeneneHue  IIOTHOCTU
TBEPJOTO Tela. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBHCUMOCTb pacTsbKeHUs (Iedopmainnu) MpYy>KUHBL OT
OPWIOKEHHON  Ccuiibl.  ONBITBL, JEMOHCTPUPYIOIIUE
3aBHCHUMOCTH CUJIBI TPEHUS CKOJIBKEHHUS OT Beca Tella U

XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEH

3.11

3.12

@usnueckue SABICHUS B IPUPOJE: IPUMEPBI JABUKECHUS
pPa3IUYHBIMU CKOPOCTSIMU B )KUBOHM U HEKUBOU IPUPOJIE,

IIGIZCTBHC CHJIBI TPCHUA B IPUPOAC U TEXHUKE

TexHuuyeckue yCTpoucTBa: TUHAMOMETP, NOAIIUITHUKI

TABJIEHME TBEP/IBIX TEJ, )KUJIKOCTEN 1 TA30B

4.1

4.2

HaBnenne TBEpaoro tena. CrocoObl yMEHBIICHHUS H
YBEITUYCHUS JTaBICHUS
JaBnenue ra3a. 3aBUCUMOCTb JIaBJICHUSI Ta3a OT 00bEMa,

TEeMIIEPATyPhI

4.3

4.4

4.5

Hepenaqa JaBJICHUA TBép,I[bIMI/I TCJI1aMH, XHUAKOCTAMH U

razamu. 3axoH Ilackais. ITHeBMaTHYeCKre MAIIMHBI

3aBUCUMOCTh  JIaBJICHUA KUAKOCTH OT  TJIyOUHBI.
I'uapocratuueckuii napagokc. CooOmaronmecs: CoCy/Ibl.

FI/II[paBJ'II/I‘-IeCKI/Ie MEXaHU3MbI

AtMocdepa 3emnu 1 atMocepHoe naBiaeHue. [IpruunHsl
CYLIECTBOBaHMS BO3AYHIHON o00on04ku 3eminu. OnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JABICHUS OT

BBICOTHI HaZl YPOBHEM MOPs

4.6

N3smepenne armocdepHoro napnenus. [Ipubopbr ms

HU3MCPCHUA aTMOC(I)epHOl"O JaBJICHUA

4.7

JleiicTBrE KHUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
Teno. BreiTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

IInmaBanue Ten. Bo3nyxonnasanue




[IpakTuueckue pabOTHI:
HccaenoBanyue 3aBHUCUMOCTH Beca Tella B BOJE OT
00bEMa TMOTPYXKEHHOW B KHUAKOCTH YacTH TeJa.
OmnpeneneHne BHITAIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJIO, TMOrPYy>KEHHOE B  JKUIAKOCTh.  [IpoBepka
HE3aBHCUMOCTHU BBITAJKUBAIOUIEN CUJIbI, JEHCTBYIOLIEH
4.9 Ha TeJI0 B JKHAKOCTH, OT Macchkl Tena. OIbITHI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAIKUBAIOIIEH
CHJIBI, JCUCTBYIOIICH HAa TEJIO B XHUIAKOCTH, OT O0BEMa
MOTPYKCHHOW B KUAKOCTh YaCTU Tella U OT IUIOTHOCTH
JKHKOCTH. Konctpyuposanue apeomeTpa WA

KOHCTPYUPOBaHME  JIOAKM U  ONpEJAEIeHUuEe €

IPYy30M0ITbEMHOCTH

dusnueckue  SABJICHUS B TPUPOJAC:  BIMSHUC
4.10 aTMoc(hepHOro MaBICHUS Ha )KHBOW OPTaHM3M, IIJIaBaHUE

pBIO

TexHuyeckue YCTPOWCTBA: COOOIIAIOLIUECS COCY/IBI,
A1l YCTPOMCTBO BOJONpPOBOJA, TI'MJPABIUYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HACOC,

apeoMeTp

PABOTA, MOIITHOCTbD, DHEPTUA

5.1 Mexanuueckas pabota

52 MexaHnyeckass MOIITHOCTb

53 [IpocTeie MexaHU3MBI: pblYar, OJOK, HAKIOHHAA

' m1ockocTh. [IpaBuiio paBHOBECHS phIyara

54 [IpumeHeHre npaBuiia paBHOBECUS pblyara K OJIOKY
«3omotoe  mpaBuio»  MexaHuku.  Koadduuuent

5.5 IOJIE3HOI'O JIeNCTBUSA MEXAHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [loTeHnmanbHast 3HEPrUu Tena, MOAHATOro Haja 3eMuIei

5.7 Kunernueckas sneprus

53 [lonnass mexaHuyeckas SHeprus. 3aKOH HM3MEHEHHUS U

COXPAaHCHUA MEXaHUIeCKOM OHEPIrUun

59 | [TpakTueckue paboOTHI:




##HPar###Onpenenenne pabOThl CHUIIBI  TPEHUS TIPU
paBHOMEpPHOM JBM)KEHUU Tejla 10 TOpPU30HTAIBHOU
noBepxHocTU. MccnenoBanue yciioBUid paBHOBECUS
peuara. HM3mepenue KIIJI HaxkJIOHHOM IIIIOCKOCTH.

I/IsyquI/Ie 3daKOHA COXpPaHCHU MEXaHUYeCKOH OHCPIUH

dusuyeckre SBICHUS B MPUPOIE: pbIYard B Tele

5.10
4esloBeKa
TexHuueckue yCTpPOMCTBA: pblYar, IOABWXXHBIA U
5.11 HETMOJABMKHBIM OJIOKHM, HAaKJIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Ko
IIpoBepsiemble 3JIeMeHTBI COAEPKAHUSA
paszeJa JJ1eMeHTa
TEITVIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUSI  MOJIEKYJISPHO-KHHETHYECKON
61 TEOPUM CTPOEHHUS BellecTBa. Macca U pa3mepsl
' MoJsieKyd.  OmbITbl, HOATBEP)KIAIOIIME  OCHOBHBIE
MOJIOXKEHUSI MOJIEKYJISIPHOKMHETHUECKON TEOpUH
Mopnenun  TBEpAOro, JKUAKOTO U Ta3000pa3HOTo
6.2 cocrosiHMM BemecTBa. Kpucrtamnmueckue u amopdHbie
Tena
OObscHEHnE CBOWCTB ra3oB, KUAKOCTEN U TBEP/BIX TEI
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKMHETHUECKON
TEOpPUHU
6.4 CMaumnBaHUe U KaWJUISPHBIE SIBJICHUS
6.5 TeruoBoe paclIupeHue U CKaThe
66 Temnepatypa. CBs3b TeMIEpaTypbl €O CKOPOCTbIO |
' TEIUIOBOT'O JIBUYKEHUS YaCTHUL]
6.7 Buytpennss sHeprus. CriocoObl H3MEHEeHUsI BHYTPEHHEH
' SHEpIuu: Terionepeaaya u CoBepIIeHHE padoThI
6.8 Buael Temonepenadu: TEMIONPOBOAHOCTh, KOHBEKIIMS,




U3JIy4YeHUE

KomuuectBO  TEIIOTEL VaenpHass  TEIIOEMKOCTH

6.9
BEIllECTBA
TermooOMeH ¥ TEIIOBOE paBHOBECHE. YPaBHEHHE
6.10
TETIOBOTO Oananca
611 [1naBneHue u OTBepAEeBaHNE KPUCTAIUTMUECKUX BEILIECTB.
' VY aenbHas TETUIOTA IJIABICHUS
[TapooOpa3oBanrie u  KoHaeHcauus.  McnapeHnwue.
612 Kumenne. VYnenpHass  Temiota  mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyphbl KUTIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTs Bo3nyxa
6.14 DHeprus TOIIMBA. Y JeibHasl TEII0Ta CropaHus
[Mpuanmmer  pabotel  TerwioBbix — aurarenein  KITJ]
6.15 TEIJIOBOr0 JBHUrateis. TeryoBble JBUTaTENM U 3aINATa
OKpYKaroIen cpeibl
3aKOH COXPaHEHHUS U MPEBPAIlCHUs YHEPTHH B TEIIIOBBIX
6.16
mporeccax
[IpakTudeckue paboOTHI:
HH#HPar#H##0ONBITEL IO  OOHApY)KEHUIO JEeMCTBUSA  CUII
MOJICKYJISIPHOTO TIPUTSKCHHSL.
HHHPar###0NBITEl MO0 BBIPAIIMBAHUIO  KPUCTAJIOB
MOBapeHHO COMM WM caxapa.
#HH#HPar###ONBITHL  TI0O  HAONIOEHUIO  TEIUIOBOTO
617 pacCIIUPEHHUSI Ta30B, )KUIKOCTSH U TBEPIBIX TEIL.

###Par###Onpenenenne naBieHUsT BO3AyXa B OaloHE
HITPHIIA.

HAH#Parf##ONBITB, IEMOHCTPUPYIOLIME 3aBUCHUMOCTH
JaBJIEHUsI BO3/AyXa OT €ro oO0beMa M HarpeBaHus WU
OXJIaXKJICHHUSI.

#HH##Par## IpoBepka TMNOTE3bl JIMHEHHONW 3aBUCUMOCTH

JJIMHBI CTOJIOHMKA KHUIKOCTHU B TepMOMeTqueCKOﬁ




6.18

TpyOKe OT TeMIeparyphbl.

###Par###Habmonenue W3MEHEHUS BHYTpPEHHEH
SHEPTUM Tejla B pe3yibTaTe TeIUIomnepenadyd u padoTh
BHEIIIHUX CHII.

#Hi#HPar#Ht#lIccienoBanne  SBJICHUS TEIJIOOOMEHa TIpU
CMEIIUBAHUU XOJIOJIHOW U TOPSIYEi BOJBI.
#HH#Par##H#Onpenenenne KOJIMYECTBA TEIUIOTHI,
MOJTy9eHHOTO BOJIOW TMPH TEIJIOOOMEHE C HarpeThiM
METALTUYCCKUM [IATHHIPOM.

#HH#Par##H#Onpenenenue YIEIbHOU TEIJIOEMKOCTH
BEIIECTBA.

#i#Par###ccnenoBanue npoiecca UCHapeHusl.
###Par###Onpenenenie  OTHOCUTENBHON — BJIAXKHOCTH
BO3IyXa.

#H##Par##HOnpeneneHue yJaeabHONM TEIJIOThI IJIaBJICHUS

JbpJa.

dusnueckue SBICHHS B TPUPOJAE: MOBEPXHOCTHOE
HATSDKEHHE W KamWULIPHBIC SIBICHHS B TPUPOJE,
KpHUCTaJTBI B IpUpoe, n3nyueHne CoHia, 3aMep3anne
BOJIOEMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa,

HHCA, CHCTA.

6.19

TexHu4ecKue  yCTpOMCTBA:  KalWULPBI, MPHUMEPHI
HCIIOJIB30BAaHUs KPUCTAJUIOB, *KUAKOCTHBIA TEPMOMETP,
JaTYMK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHHUS
JIOMOB, THTPOMETPHI, TICHXPOMETp, IMapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHCTO CTOpPAaHUs.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tein. [[Ba poaa 3NeKTpUUYECKUX 3apsI0B
B3anmopeiictBue 3apsokeHHbIX Ten. 3akoH Kynona

7.2 (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEIT OT
BEJIMYHMHBI 3aPATI0B U PACCTOSIHUS MEXKIY TeJIaMH)

73 Dnektpuyeckoe mose. Hampsk€HHOCTh 3JIEKTPUIECKOTO

nosis. IIpuHOun cyneprno3uuyu 3JI€KTPUYECKUX I10JIEH



(Ha KAaYECTBEHHOM YPOBHE)

Hocurenn »snexTpuyeckux 3apsaoB. JIEMEHTapHbIN

7.4 anexkTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuku u
JIURJICKTPUKHU
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
6 DJIEKTPUYECKUI  TOK. YcnoBusi  CylecTBOBaHUS
' 3JEKTPUUECKOT0 ToKa. ICTOUHUKH MOCTOSTHHOTO TOKa
HeicTBus AJIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
JKHIKOCTSIX U Ta3ax
- OnekTpudeckas uenb. Cuia ToOKa. DJNEKTpUUYECKOE
' HaIpsKEHUE
=9 ConpoTuBiieHHE MPOBOIHHUKA. VnenpHOoE
. COTPOTUBJICHUE BEIIECTBA
7.10 3akon Oma 115 yyacTKa Lenu
[TocnenoBarenbHOe W MapajUieIbHOE  COEAMHEHUE
7.11
MPOBOJHUKOB
PaGora W MONIHOCTH JJIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyisa — Jlenna
13 DNEeKTPUYECKUE IEeMH U TMOTPEOUTENH HICKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambikaHue
ITocTossHHBIE MarHuTHEL. B3anmMoaeHcTBHE MOCTOSHHBIX
7.14
MarHuToB
715 MarnutHoe mnoyie. MarmutHoe mojie 3eMIIM U €ro
' 3HAYCHHE JIJIs J)KM3HHU Ha 3emiie
716 OmneiT Opcrena. MarHUTHOE 10J1€ 3JEKTPUIECKOTO TOKA.
' [IpuMeHeHne PIEeKTPOMArHUTOB B TEXHUKE
JleficTBe MarHUTHOTO MOJS HAa MPOBOJHHUK C TOKOM.
717 DJIEKTPOIBUTATENb MOCTOSIHHOTO TOKa. Mcmosib3oBaHue
. JJIEKTPOJIBUraTelel B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIoOpTe
7.18 Oneitel  @apages.  SIBineHue  3IE€KTPOMarHUTHOMN




nHaykuu. [Ipasuiio Jlenna

DNeKTpOreHepaTop. Crioco0n1 MOJTyYEHUSs
7.19 AIEKTPUUECKOMN SHEPTUH. DNEeKTPOCTaHIINU Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU

[IpakTryeckue pabOTHI:

OnbITHI 110 HAOTIOACHUIO JICKTPU3AIMH TEJ UHIYKIHCH

Y TIPH CONTPUKOCHOBEHUM.

HccnenoBanue A€MCTBUS AIEKTPUYECKOrO IO Ha

MIPOBOJHUKY M TUDJICKTPUKH.

COopka u mpoBepka pabOTBI DIICKTPUUECKON 1N

ITOCTOSIHHOT'O TOKa.

H3mepenue u peryaupoBaHie CHIIbI TOKA.

N3mepenue u peryimpoBaHrie HANPSHKECHUS.

HccnemoBanue 3aBUCIMOCTH CHJTBI TOKA, HITYIIETO Yepe3

PE3HUCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HATIPSKEHUS

Ha Pe3nCTOpE.

OIBITHI, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANIEKTPUICCKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUIMHBI, TUIONIAIA TIOTIEPEYHOTO CEUSHUs M MaTepHara.

IIpoBepka mpaBwiia CHOXKEHHS HANpsHKEHUM  IIpU
MOCJICZIOBATEILHOM  COEIMHEHUH JBYX PpE3UCTOPOB.
[IpoBepka mpaBuna [uisi CUiIbl TOKa MHpU MapajieIbHOM
coeMHeHUH  pe3uctopoB.  Ompenenenue  pabOThI
NEKTPUYECKOTO TOKA, HIYIIETO 4Yepe3 PE3UCTOp.
OnpeneneHre  MOIIHOCTH — 3JIEKTPUYECKOIO  TOKA,
BBIJIEIIIEMOM Ha pe3uctope. MccienoBanue 3aBUCUMOCTH
CWJIbl TOKa, MIAYILIErO 4Yepe3 JIaMIOUKy, OT HaIpsKEHUs
Ha Hell. Onpenenenue KII/[ narpeBarens. Mccnenosanne
MarHMUTHOTO B3aUMOJIECHCTBUS IMOCTOSHHBIX MarHHUTOB.
W3y4eHre MarHuTHOTO 1O IOCTOSIHHBIX MarHUTOB IIPH
ux oObeAMHEHMM U pasjeneHud. VcciemoBaHue
JEUCTBUS DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OmpITEl,  JEMOHCTPHPYIOIIME  3aBUCHMOCTH  CHJIBI




B3aMMOJICHCTBYSI KATYIIKK C TOKOM M MarHUTa OT CHJIBI
TOKAa W HallpaBJIeHHWs TOKa B Karyluke. V3yueHue

HCﬁCTBHH MAardiuTHOIO IIOJId Ha IPOBOJHUK C TOKOM.

Konctpyuposanue u U3y4YeHUe paboTsl
3JIEKTPOJABUIATEIIS. N3mepenue KIIQ
3JIEKTPOJIBUTATEIIbHOMN YCTaHOBKH. OnbIThI no

HUCCICOOBAHUIO ABJIICHUA BHCKTPOMaFHPITHOﬁ WHAYKIOWHA:
HCCIIeNOBaHUE M3MEHEHHMH 3HAaYeHUS U HaIpaBJICHUA

HHAYKIUMOHHOI'O TOKA

7.21

7.22

dusnueckre SBICHUS B MPUPOJE: DIICKTPUUECKHE
SBJIICHUST B  arMmocdepe, DIJICKTPUYECTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE ToJie 3eMiH, Apeid MOIOCOB,
POJIb MArHUTHOTO TIOJIS JISI )KU3HU Ha 3emiie, MOJspHoe

CHAHUC

TexHuueckue ycTpoHCTBA: 3JIEKTPOCKON, amIepMerp,
BOJIETMETpP, PEOCTaT, CUETUUK AIIEKTPUUECKON SHEpPrHH,
AJIEKTPOOCBETUTENbHbIE  NPUOOpBI,  HarpeBaTeIbHbIE
AIIEKTPONPUOOPHI (mpumepsl), JNEKTPUYECKUE
IIPEIOXPAHUTENH, DJIEKTPOMATHUT, 3JIEKTPOJBUTATEID

MMOCTOAHHOI'O TOKA, 'CHEPATOP INOCTOSIHHOI'O TOKA

9 KIIACC
Kon
Kon snemenrta [IpoBepsiemble 271EMEHTBI COAEPKAHMS
paznena
| MEXAHUWYECKUE SABJIEHU A
Mexannueckoe JABWXKEHHE. MarepualibHasi —TOYKa.
81 Cucrema orcuera
g 8.2 OTHOCHTENLHOCTE MEXaHNYECKOTO IBHKEHHUS
8.3 PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUKEHUE
#HH##Par##HtHepaBHOMEpHOE TPSIMOIMHENHOE IBH)KEHUE.
8.4 Cpennsis ©  MrHOBEHHass CKOpPOCTb Tela IpH

HEPaBHOMEPHOM JBUKEHHUH




Yckopenue. PaBHOyCKOpEHHOE MPAMOJIUHEITHOE

8.5
JBUKECHHE
8.6 #H#HPar##CBoOogHOe manenne. OnbiTol [Nanues
#i#HParf###PaBHOMEpPHOE JIBUJKEHUE 110 OKPY’KHOCTH.
8.7 [Tepuon m uvacrora oOpamienus. JluHeliHas W yrioBas
ckopocTH. LleHTpocTpeMuTenbHOEe yCKOpEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpetuii 3akon HproToHa
8.11 H#HH#Par##H# [pyuHIIMT CyneprO3ULIMU CUJIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #HHHPar###Cuta  TpeHMs: culla TPEHHUS CKOJIbXEHUS,
. CHWJIa TPEHHUS MOKOSI, JPYTUe BUIbI TPEHUS
214 ##HPar###Cuna  TSDKECTU W 3aKOH  BCEMHUPHOTO
' TATOTEHUA. Y CKOpEeHHE CBOOOIHOTO MaieHUs
JBumxenne  mmaHer  Bokpyr  Comnma.  IlepBas
515 KOCMHUecKasi CKopocTb. HeBecoMOCTb 1 nieperpy3ku
PaBHOBecue MarepuanbHO TOUkU. AGCOIIOTHO TBEPAOE
8.16 oo
g #i#Par###PaBHOBecue TBEPAOrO Teja C 3aKPEIUICHHOMN
17 ocbl0 BpauieHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenue ummnynbca. UMmyasce cuibl
8.19 3aKOH COXPAaHEHHUs UMITYJIbCa
8.20 #HHHPart##PeakTUBHOE IBIKEHIE
8.21 Mexanuyeckasi paboTa U MOILITHOCTb
PabGora cun Tspkectw, ympyroctd, TpeHus. CBs3b
522 SHEepruu 1 paboTbl
5 [loTreHunanbHass 2Heprus Tena, MOAHATOTO  Hal
5.23 IMOBEPXHOCTHIO 3eMJIU
8.24 [ToTenumanbHas SHEPrUs CKATON NPYKUHBI
5 #HPar##H#Kunetnueckas ~ sHeprus.  Teopema 0
525 KMHETUYECKOW SHEPTUU
8.26 Hi#HPar#H##3aKoH coXpaHEHHsI MEXaHHUUECKON SHEPTUu




8.27

8.28

8.29

[IpakTrueckue paboOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHUs Opycka
WIA JBWKCHUS IIapUKa 1O HAKIOHHOH TUTOCKOCTH.
OmnpeneneHrue yCKOpeHHs Tejla MPU PAaBHOYCKOPEHHOM
JIBYDKEHHUH 110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JBIKEHHH 0€3 HaYaJIbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PaBHOYCKOPEHHOM
JBYDKEHUHM 0€3 HAdalbHOW CKOPOCTH IyTH OTHOCSITCS
KaK psAI HEYCTHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHUST CKOITBKEHUS
OT CWIbl HOpMalbHOro namieHus. OmnpeneneHue
KodpduuueHTa TpeHus CKoubxeHus. OnpenencHue
KECTKOCTU TpYyKuHBL. OrmpeneneHue padOTHl CHIIBI
TPEHUS TIpU PABHOMEPHOM JIBIDKCHMH Tella TI0
TOPU30HTANIBHONW TOBepXHOCTH. OrmpeneneHue padoThI
CHJIBI  YNPYroCTH  TpH  THOABEME  Ipy3a ¢
UCTIOIb30BAHUEM  HETOABIKHOTO M TIOJBHIKHOTO

0JI0KOB

®u3nYecKue SBICHUS B NPUPOJIC: MPUIMBBI U OTJIUBBI,
nBukeHne IuiaHeT COJIHEYHOM CHUCTEMBbI, PEaKTHBHOE
JIB>)KEHUE AKUBBIX OPTaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUIOMETP,  JATYHKHU

TIOJIOKCHUA, paCCTOSAHNUA U YCKOPCHUSA, PAKCTLL

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKU

o1 Kose0aHuii: Iepruo, 4acToTa, aMIUIUTYy1a
92 MaremaTudeckuit u MPy>KUHHBIN MasiTHUKH.
' [IpeBpateHre sHEPruy Npu KoyiedaTeIbHOM JIBUKEHUH
93 3aryxatomue KoyieOaHus. BbIHYKIeHHBIE KOieOaHwMs.
' Pe3onanc
Mexanndeckue BoJHbI. CBOMCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononbHBIE W MONEpeYHbIe BOJHBI. J[JIMHA BOJIHBI U

CKOPOCTb €€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbI B




TBEPJIOM TeJIe, CECMUYECKUE BOTHBI

9.5 3ByK. [ poMKOCTb U BhICOTA 3ByKa. OTpakeHue 3ByKa

9.6 Nudpa3Byk u yapTpa3Byk
[IpakTueckue paboTHI:
OmnpeneneHne 4acToThl W Tepuoja  KosieOaHui
MaTEeMaTHYECKOTr0 MasiTHUKA.
OmnpeneneHne 4acToTbl W Tepuoja  KosieOaHuit
MPYXKUHHOTO MasiTHUKA

97 HccnenoBanne 3aBUCUMOCTH — Tepuoja  KoJjeOaHMiA

' MOJIBEIIEHHOT0 K HHUTH TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH IepuoAa  KojeOaHui
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBHCUMOCTH nepuoja Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U >KECTKOCTH
NPYXUHBL. M3MepeHne yCKopeHus: CBOOOTHOTO MaICHUS
Oduznueckre SBIECHUS B MPHUPOJE: BOCIPUSTHE 3BYKOB

9.8 KUBOTHBIMH, 3€MJICTPSCEHHUE, CEHUCMUYECKHUE BOJIHBI,
IyHAMH, X0

99 TexHuyeckue yCTpPOHCTBA: 93XOJOT, HCIHOIb30BAHUE

yJIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE TIOJIE 11 DJIEKTPOMATI'HUTHBIE BOJIHbBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMATrHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIxana 31eKTPOMarHUTHBIX BOJH

103 OnexTpoMarHuTHas npupoja ceera. CKOpOCTb CBeTa.

' BonHoBEIE cBOMICTBaA cBETA
10 [IpakTuyeckue pabOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MOMOILBI0 MOOMIIBHOTO TenedoHa
dusznueckue SBIEHUS B TNpUpojAe: OHOIOTHYEcKOoe

10.5 JEUCTBHE BHJIIMOTO, yIbTPapuOIETOBOIO u
PEHTTEHOBCKOT0 U3JIy4EeHUN

10.6 Texuuueckue YCTPOWCTBA: HCIIOJIb30BaHUE

OJICKTPOMArdMTHBIX BOJIH JJIA COTOBOH CBSI3U




11

CBETOBbDIE ABJIEHWA

11.1

Hy‘ICBaH MOJCJIb CBETA. HcTounuku cBeTa

11.2

[IpsamonnHetHOE pacIpOCTpaHEHUE CBETA

11.3

Otpaxenue cera. [1mockoe 3epkano. 3aKOH OTpaKeHUS

cBeTa
114 [Ipenomnenue cBera. 3aKkOH TMPEIOMJICHHS CBETa.
' [TonHOE BHYTpeHHEE OTpakeHHE CBETa
11.5 JIunza. Xox myuell B IMH3E
116 Ontuyeckas cucrema ¢oroanmnapara, MHKPOCKONA U
' TEJIECKOMa
17 I'maz kak omnTuueckas cucreMa. bian3opykocts
' JTaTbHO30PKOCTh
118 Paznoxenune 6enoro csera B criektp. OnbiTel HproTOHA.
' CroxeHue crieKTpajabHbIX LBETOB. Jucnepcus ceta
IIpakTnyeckue pabOTHI:
#iHPar###lccnenoBanue 3aBUCUMOCTH yria
OTPa)KEHMs CBETOBOTO Jy4a OT yIJa HaJeHHs.
HiHParH##l3yuenne  xapakTepUCTHK  M300pa’keHus
IpeaMeTa B INIOCKOM 3epKajle.
#H#Par##Accnenosanue 3aBUCUMOCTH yria
NPEJIOMJIEHUSI CBETOBOrO Jiyya OT YIJla TaJeHHs Ha
119 TPaHMIIEe «BO3IYX — CTEKIIO».
' #H#Par#Ht# lonyuenne  M300pakeHUM € MOMOILBIO
coOuparoiien JUH3HI.
#H#HPar#Ht#Onpenenene (QOKyCHOTO pacCTOSTHUS U
OIITUYECKOH CHITBI COOMPAIOIIEH JTHH3HI.
HHHPar##H#ONBITEI IO Pa3lOKEHUIO OEJIoro CBETa B
CIIEKTP.
#HHHPar##H#ONBITEl 110 BOCHPHUATHIO I[BETA IPEAMETOB
IIpU UX HAOJIIOIEHUH Yepe3 [IBETOBbIE (DMIIbTPHI
dusnueckue sBICHUS B mpupoze: 3atMeHus CoiHuIa |
11.10 JlyHsl, 1iBE€Ta TEJ, ONTHUYECKHE SBJICHHS B atMmocdepe

(uBet HeOa, pedpakius, paxyra, MUPax)

11.11

Texnuueckue YCTpOﬁCTBaI OYKH, MCPHUCKOII,




(doToanmnapar, ONTUYECKHE CBETOBOIbI

12

KBAHTOBGIE ABJIEHUA
11 Omeitel Pezepdopna w mmaHeTapHas MOJENb aToMma.
' Mogens aroma bopa
192 Hcnyckanue M MOIJIOIIEHUE CBETa aTOMOM. KBaHTHI.
' JIuHeituatbie CIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- U raMMa-u3ITyICHHS
194 Crpoenne aromHoro sapa. HykioHHas Monenb
' aToMHOTO siipa. M3oTomsl
15 PannoaktuBHble mnpeBpamenus. [lepuon mnomypacnana
' ATOMHBIX SIIEp
126 SAnepHble peakuuu. 3aKOHBl COXPAHEHUS 3apsiIOBOTO U
. MacCOBOI'0 YUCEI
12.7 DHeprusi CBA3M aTOMHBIX sifiep. CBsA3b MacChl U SHEPTUHU
128 Peakuuu cunTesa u nenenus saep. IcTouHUKY 3HEprun
. ConHua u 3B€311
129 AnepHass sHepretuka. JlelicTBUE  paJMOAKTUBHBIX
' U3ITyYEHUH Ha dKUBbIE OpraHU3MBbI
[IpakTryeckue pabOTHI:
HaGmtoienne CIomHBIX M JTUHEHYATBIX CIIEKTPOB
U3ITy4YeHUsl.
12.10
HccnenoBanne TpEKOB: M3MEPEHUE DHEPIUM YaCTHIIBI
10 TOPMO3HOMY TIyTH (TI0 poTorpadusm).
W3mepeHue paanoakTUBHOTO (poHa
®duznueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN
paavoaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE H3IyYEHUE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE pAaJNOAKTUBHBIX MW3JIIyYEHUH HA OpPraHU3M
4eJI0oBEKa
1212 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUYaIbHBIN J03UMETpP, Kamepa Buiibcona




HPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3VJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHON
HPOI'PAMMBbBI OCHOBHOI'O OBIHIEI'O ObPA3OBAHUASA

Kon
NpoBepsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pPe3yJibTaTaM
0230BOr0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI'0 001ero odpasosanus Ha ocHoBe PI'OC

[lonumanue ponu  QU3MKKM B HAYYHOM  KapTMHE  MMpa;
c(OpPMHPOBAHHOCTL 0A30BBIX MPEICTABICHUH O 3aKOHOMEPHOH CBS3U

U II03HABaEMOCTU SIBIIEHUN TPUPOABI, O POJM DSKCIEpPUMEHTa B
¢usuke, o cucremooOpasywomeil poiau (U3MKM B pa3BUTHU
€CTeCTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOIIOIHU
¢u3nUecKux 3HAHUM M UX POJIM B IEJIIOCTHOW €CTeCTBEHHOHAYyUHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOexHBIX YUCHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHME INPOLIECCOB OKPYKAIOIIEro

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAAaX MaTepuH (BEIIECTBO M TMOJE), O MABIKCHHH Kak
crocobe CyIIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOM TEOPUU
CTPOCHHUSI BEMIECTBA, O (PU3MYECKOW CYIIHOCTH SIBICHUU TMPHPOJIBI
(MEXaHWYECKHUX, TEIJIOBBIX, 3JEKTPOMAarHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3inyaTh SIBJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE Pacro3HaBaTh MPOSBICHUE U3YUEHHBIX PU3NUYECKUX SBICHUIM
B OKpYXalolleM MHpe, BBIIEISAS HUX CYLIECTBEHHbIE CBOMCTBa
(mpu3HaKM)

Brnagenue ocHoBaMM MOHSATUHHOIO amnmapata M CHUMBOJUYECKOTO
a3blKa (DU3MKU U UCHOJIb30BAaHUE WX JUIsl pelleHus y4eOHbIX 3ajady;
YMEHHE XapaKTepHu30BaTh CBONCTBa Tel, (U3NYECKUE SIBICHUA U

MPOIIECCHI, UCTIONB3YS (PYHIaMEHTAIbHBIC U SMIIMPUUIECKUE 3aKOHBI

YMeHune onuchBaTh HN3YUYCHHBIC CBOMCTBA Te U (I)I/ISI/I‘IGCKI/IG SIBJICHUA,

UCTIONB3YS GUBNIECKUE BEITUIMHBI

Bnagenue ocHOBaMH METOAOB HAy4YHOTO TIO3HAHHUS C y4€TOM
cobmoieHns mpaBuil 0€30MacHOr0 TpyJa: HaOMoACHHE (PU3NYECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAJIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa OOOpYIOBaHMS MO WHCTPYKLHH, OMUCHIBATH XOJ
OTIBITA U 3aMHUCHIBATH €0 Pe3yJIbTAThl, (POPMYIHPOBATEH BHIBOJIBI,
MIPOBEJICHHUE MPSMBIX M KOCBEHHBIX U3MEPEHUH (PU3NUECKUX BEIHUNH:
YMEHHE IUIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATEIBHO COOMpaTh
SKCIIEPUMEHTAJIbHYI0 YCTaHOBKY 1O HMHCTPYKLMH, BBIUYHUCIATH
3HAUEHUE BEJIMYMHBI U aHAJIM3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
Y4E€TOM 3a/IaHHOM MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHU;
IIPOBEJCHUE  HECIOXKHBIX  SKCIEPUMEHTAIBbHBIX  HCCIIEIO0BaHMIA;
CaMOCTOSITENIbHO  COOMpPaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHUWE IO  MHCTPYKUUH,  IPEICTABIATH
MOJTy4YE€HHBIE 3aBUCHMOCTH ()M3MUYECKHUX BEJIUYMH B BHUAE TaOIuUIl U
rpauKOB, yUYUTHIBATh MMOTPEUTHOCTH, JI€TATh BBIBOJBI 110 PE3yIbTaTaM

HCCIICOOBaHUA

[ToHumaHue  XapakTepHBIX  CBOHCTB  (PU3MYECKMX  MoJelei
(MaTepuasibHas TOYKA, a0COJTIOTHO TBEPIOE TEJIO, MOJIEITH CTPOCHUS
ra3oB, XHJIKOCTEH M TBEPIBIX TeEJ, IUIAHETapHAs MOJCIbh aToMma,
HYKJIOHHasi MOJEJIb aTOMHOTO $pa) U yMEHHE NPUMEHATh UX IS

00BACHEHHS (1)I/ISI/I‘I€CKI/IX mpoueccoB

YMeHne oOBACHATH (U3MYECKHe IMPOLECChl U CBOICTBAa Tel, B TOM
qyucie W B KOHTEKCTE CHUTyallud MpPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBIIATh IPUUUHHO-CIIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOI Ha U3yUYEHHbIE CBOMCTBA (PU3NUECKUX

HBHGHHﬁ, (I)I/I3I/I‘-ICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTU U MOJCIIN

VYMeHue pemaTh pacdyeTHble 3ajauu (Ha Oaze 2 — 3 ypaBHeHuil),
UCIOJNB3YySl 3aKOHBI U (opmynbl, CBs3bIBalolIUMe (uU3nuecKue
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaThb KpaTKOE YCJIOBHE 3aJayH,
BBISIBIISAT HEJOCTAIOLIME JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI,
HEOOXOUMbIE JJIsl €€ pelIeHUs, UCII0Ib30BaTh CIIPABOYHbIE JAHHBIE,

IIPOBOAMUTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IIOJIYYEHHOIO
3HaYeHUs] (PU3MUECKON BEJIIMYMHBI; YMEHHUE OIpPENesITh pPa3MEpHOCTh

(bu3uUeCcKOi BeIMUUHBI, TOJyYCHHOH MPH PeIICHUN 3aaul

YMeHHMe XapakTepu3oBaTh IIPUHLHUIBL  ACUCTBUSA TEXHUYECKUX
YCTPOMCTB, B TOM YHUCIE OBITOBBIX MPHUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB I10 UX ONUCAHUIO, UCIIOJIb3Ys 3HAHUS O

CBOMCTBAaX (DM3MYECKUX SBICHUH U HeoOXxoaumbple (HU3UUIECKUE




3aKOHOMEPHOCTHU

10

VYMeHHE UCMONBb30BaTh 3HAHWS O (U3WYECKHX SBJICHUSAX B
MOBCEHEBHOM KM3HM JUIsI  oOecreyeHuss O€30MacHOCTH  IPH
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMU
YCTPOHCTBAMM, COXPAHEHHUS 3/I0pOBbsI W  COOJIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYXAMOIIEH cpene; MOHUMaHHUEe
HEOOXOIMMOCTH TMPUMEHEHHS JOCTHKECHUH (PHU3MKHM U TEXHOJOTHI

JJI palilMOHAJIBHOI'O IPHUPOAOITIO0JIb30BaHUA

11

OneIT moucKa, TpeoOpazoBaHUs M MpeAcTaBiIeHHs HH(OpMaLUU
(GU3NYECKOTO COJEpKaHUsl C HCIOJIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTWW; YMEHHUE OLIEHHMBATh JIOCTOBEPHOCTH
MOJyYeHHOW WH(OpPMAIIMK HA OCHOBE WMCIONIMXCSA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB; YMEHHME  HCIOJb30BAThb  IIPH
BBITIOJIHEHUHM YYE€OHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
bu3NYecCKoro coaep)kaHus, CIpPAaBOYHbIE MaTepHalbl, PECYypChl CETH
WNurepner; BiameHue 0a30BbIMM  HaBbIKAMH  IIpeoOpa3oBaHUsA
uHbOpMallMu U3 OJHON 3HAKOBOM CHCTEMBl B JApPYTyIO; yMEHHE
CO3/1aBaTh COOCTBCHHBIC IUCHMEHHBIC W YCTHBIC COOOIICHUS Ha

OCHOBC I/IH(bOpMaI_II/II/I N3 HCCKOJIBKUX NCTOYHUKOB



HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHW S
. Mexannueckoe nBwxkeHue. MarepuanbHas Touka. (Cucrema  oTcuera.
. OTHOCUTENHHOCTD ABIKCHUS
PaBHomepHOe U HepaBHOMepHOe nBkeHue. Cpemusisi ckopoctb. Dopmyna st
1.2 BBIYHCIICHUSI CpETHEN CKOpOCTH: V = S/t
PaBHOMepHOE TpsiIMOSIMHENWHOE NBMKEHHE. 3aBUCHMOCTh KOOPJIWMHATHI Tejla OT
BPEMEHH B CIy4yae paBHOMEPHOTO MPSMOIUHEHHOTO JBUKECHHUS:
L3 x(1)=x,+vt
I'padyiky 3aBHCUMOCTH OT BpPEMEHHM I IPOCKIUH CKOPOCTH, TMPOCKIIHH
nepeMenieHusi, IyTH, KOOPAMHATHI TPU PABHOMEPHOM MPSMOJIMHEHHOM
JIBIKEHUN
3aBUCUMOCTh KOOpPAMHATHI Tela OT BPEMEHH B CIyd4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEWMHOTO JIBUXKECHUS:
-
S =vy s+ ay= ;
2
@opMysbl IS TPOCKIMU TEPEMEIIECHUs, MPOEKIUU CKOPOCTH U TMPOESKIIUU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSMOIMHEHHOM JIBH>KEHUHU:
2
1.4 .sx(r)=vﬁx-r+ﬂx-3.
U_\'('f) =Ugy T4, -1,
a,(f)=canst,
Ul.‘c: - L’}1.'1'2 =2HISI
I'padbuku 3aBHCHUMOCTH OT BpEMEHH Ui NPOCKIUU YCKOPECHHS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepEMEIIEHUs, KOOPAWHATHI TIPH PABHOYCKOPECHHOM
MPSIMOJIMHEMHOM JIBUKEHUU
CBoOoanoe manenue. Dopmysibl, OMUCHIBAIONIME CBOOOIHOE TaJeHUE Telia IO
1.5 BEePTHKAIN (JBWKEHUE TeJda BHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnu). ['paduxu 3aBUCMMOCTH OT BpeMEHH /s NPOEKLUUU YCKOpPEHUS,




MPOCKIIMH CKOPOCTH M KOOPJAWHATHI TPH CBOOOJHOM TAJCHUU Tela TO0

BEPTUKAIH

CkopocTh pPaBHOMEPHOIO JBWJKEHHUS Tejla IO OKpykHocTtu. Hampasnenue
CKOpOCTH.

dopmysia Il BBIYUCIEHUSI CKOPOCTH 4Y€pe3 paJuyC OKPYKHOCTH U TEPUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpemuTenbHoe yckopeHue. HampaBieHne LIEHTPOCTPEMHUTEIHLHOTO

yckopenus. Dopmyiia Uit BBIYUCICHUS YCKOPEHHUS:

1.6
2
a. — L
"R
dopmyia, CBSI3bIBaIOIIAs IEPUO U YACTOTY OOpaIleHHUs:
1
V=—
T
Macca. [InotHocTs BemecTa. @opMyiia sl BBIYMCICHUS INIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BekTopHas ¢usznueckas BeanurnHa. CloxKeHue Cuil
1.9 SIBnenune nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTOHa:
F=m-a
1.10

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHs Tejla U BEKTOpa CUJIbI, IEHCTBYIOIEH Ha

TCJI0

1.11

Bzaumopeinicteue ten. Tpernii 3akoH HeroToHa:

Fry=-Fiy

1.12

TpeHI/IC IOKOs U TPCHUC CKOJIbKCHUS. d)opMyna JJI1 BBIYUCJIICHUS MOAYJIA CHIIBL

TPEHUA CKOJIbKCHUS:




F_=n-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aedopmaruu. 3aKOH yIPYTrou

nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHUE. 3aKOH BCECMHUPHOI'O TATOTCHUSA:

My -1H4
F=G.—-L1 2
R
Cuiia TshkecTH. Y CKOpeHHE CBOOOTHOTO MaICHHSI.
®opmyJia 1715 BBIYUCIIECHUS CUIIBI TSDKECTU BOJIM3U NoBepxHOCTH 3eMin: F = mg.
JIBmxenue rianet Bokpyr Couriia. [lepBas kocMuyecKasi CKOPOCTb.

HesecomocTs u neperpysku
Nmnynbce Tena — BekTopHast prusnyeckasi BeIHUMHA.
p=md

I/IMHy.]'IBC cuctemsl Tea. U3MeHeHue HUMITYyJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsI UMITYJIbCa JIsl 3aMKHYTOM CUCTEMBI TEJI:
p=myU +im, Ly =const
PeakTuBHOE IBMKEHUE

Mexanunueckasi padbora. @opmyiia 1isi BEIUUCIEHUS PAOOTHI CHIIBI:

A=Fsooscx

MexaHu4yecKas MOIIHOCTb:

N=2
'

1.18

Kunernueckas n IMOTCHIHAJIbHAsA SHCPIUs. d)opMyna JUIA BBIYHUCJIICHUA

KUHETUYECKON IHEPTHUMU:

HE_JE
Ey ="

TeopeMa 0 KHHETHUYECKOH OHCPIHUHU. <I)opMyJ1a JIJISI BBIYMCIICHUS IIOTECHIIUAIBHON



OHEPIuu TE€jia, MOAHATOIO

Hax 3eMIIEH:

E,=mgh

Mexaandeckas OHCPIUA:

E=E;.+E p
L.19 3aKOH COXpaHEHUs1 MexaHn4ecKkoil 3Heprun. dopmyia 1 3aK0Ha COXpaHEHUs
MEXaHUYECKOM SHEPrUH B OTCYTCTBHE CUJI TpEeHHUs: E = const.
[IpeBpalieHre MEXaHUYECKOW SHEPTUU MTPU HAIIMYWHN CUJIbI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poruar. Momenrt cunbl: M - FL
VYcioBre paBHOBECHS pblyara:
M +M,+..=0
1.20
[TonsrxubIN 1 HeOABXKHBIHN O510KK. KIIJ] mpocThIXx MEXaHU3MOB,
n= Anonesaas
A‘ﬁI‘IHHH
JlaBneHue TBEpIOTO TENA.
®opmyJia 1715 BBIYUCIICHUS AaBJICHUS TBEPJIOTO Tea:
F
pP= G
191 JlaBnenue raza. ATMocepHoe JaBICHUE.
. I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opMya 17151 BBIYUCICHUS JABJICHUS BHYTPH JKHUJIKOCTHU:
P=pgh+Du,
1.22 3axoH Ilackans. I'mapaBanueckuii mpecc
3akoH Apxumena. Popmyna Aud ONPENCIIECHUS BBITAIKUBAIOLIEH CHIIBI,
JeicTByIOIIEH Ha TeJ0, IOrPYKEHHOE B JKUJKOCTh UJIH ra3:
1.23

Fa =P8V

VYcnosue nnaBanus tena. [InaBanme CYI0OB 1 BO3AYXOILIaBaHUEC




1.24

Mexanudeckue KoneOaHus. AMIUIMTYyAa, TEPUOJ W YacTOTa KoJieOaHUH.

dopmyiia, CBSI3bIBAIOIIAS YACTOTY U IEPUO]] KOJIeOaHHIA:

1.25

Marematuueckuii ¥ NpPYyKUHHBIM MasTHUKU. [IpeBpaiieHue dSHepruu Ipu

K0JIeOaTEIbHOM JBHXXCHUH

1.26

3aryxatomue kojaebanus. BeiHy)KaeHHbIe Koebanus. Pesonanc

1.27

1.28

MexaHndecKue BOJIHEL. HpOI[OJ'IBHBIe N IOIICPCUYHBLIC BOJIHBI. ,HJ'II/IHa BOJIHBI H

CKOpPOCTb PaclpOCTPAaHEHHS BOJHBI:

L=uv-T

3Byk. I'poMkocTh M BbIcOoTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHBI Ha TpaHUIIE

IByX cpelnl. H(pa3Byk U yIbTpa3ByK

1.29

Ilpakmuueckue pabomol

N3mepenne cpemHeil IMIOTHOCTH BEHIECTBA; apXHMMEIOBOM CHIIBI; JKECTKOCTH
NPYXKHUHBL; KOI(PPHUIMEHTa TPEHUsI CKOJIbXKEHHs; pabOThl CHIIBI TPEHUS, CHIIBI
YOPYTOCTH; CpPEeIHEH CKOpPOCTH JBM)KEHHUS OpycKa IO HAKJIOHHOHM IJIOCKOCTH;
YCKOpeHHUsi Opycka MpH JBIKEHHH IO HAKJIOHHOM IIJIOCKOCTH; YacTOTHl U
nepuoAa KoieOaHUMl MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M MepHoja
KOJICOaHMI MPYKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA PhIYar;
paboThl CHIIBI YIPYTOCTH MPU TOABEME Ipy3a C TMOMOIIBI0 HEMOJIBUKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPH MOABEME I'Py3a C OMOIIBIO MTOIBUKHOTO
610Ka.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOM CHIJIBI OT 00BbEMa MOTPYKECHHOU
YacTH TeJla U OT IJIOTHOCTHU KUJAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUIIbI

OT MACCBhI TCJia; CUJIbI TPCHHA CKOJIBXXCHUA OT CUJIbI HOPMAJIbHOI'O JaBJICHHUA U OT
poJia MOBEPXHOCTH; CWJIBI YIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTEIECHU
nedopMaIuu MPYKUHBL, YCKOPEHUS OpycKa OT yIyia HaKJIOHA HAINPaBISIONICH]
nepuoAa (4acToThl) KoieOaHUN HUTSHOTO MasTHUKA OT JJIWHBI HUTH, MEpHOAA
Kosie0aHUIl MPY>KUHHOTO MasiTHUKAa OT MAacChl Ipy3a U KECTKOCTU MIPYKHUHBI;
UCCIIIOBAaHUE HE3aBHCUMOCTH IEpHOAa KOJICOAHWH HUTSHOIO MAasTHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

1.30

Qusuueckue A6NeHus 6 npupode: TPUMEPbl IBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B KMBOM U HEKUBOU IIPUPOJE, NIEUCTBUE CUIIBI TPEHHUS B IIPUPOJIE U

TCXHUKC, TPUIHNBBI W OTJIMBBI, JABWXCHHUC IIJIAHCT ConueyHon CHUCTCMBI,




PEaKTUBHOE JBHIKEHUE KUBBIX OPIraHU3MOB, PbIYary B TEJI€ YEJIOBEKA, BIIUIHUE
aTMOC(EepHOro JIaBJICHUS HA JKUBOW OpraHusM, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JKHUBOTHBIMHU, 3CMJICTPSACCHUC, celicMU4JecKue BOJIHBI, HYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGG.’ CIIMAOMETP, AATYMKHU IIOJOXKCHHUA, paCCTOAHUA U
YCKOpPCHUA, AOUHAMOMCTpP, I[MOAIIWIIHUKH, PAKCThI, pbIYyar, HOHBH)KHBIﬁ u

HCHOI[BPI)KHI)Iﬁ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IIPOCTBIE MEXaHWU3MbI B 6BITy,

131 COOOIIAOIIMECS] COCY/Ibl, YCTPONMCTBO BOAOIPOBOAA, TMAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
UCTIOJb30BAaHUE YIIbTPA3BYKa B OBITY M TEXHHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHbIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOW  TEOpUU  CTPOEHUS

2.1 BenecTBa. MoJienu TBEPAOro, sKUIKOTO ¥ Ta3000pa3HOr0 COCTOSHUH BEIIECTBA.
Kpucrannuueckue u amop¢Hsbie Tena

25 JIBuxenne dyactull BemiecTBa. CBS3b CKOPOCTH  JBMIKEHHMS YacTHUIl C

. Temrneparypoil. bpoynosckoe nBmkenue, nuddysus

23 CMauuBaHuE U KaNWJUISIPHBIE SBJICHUS

24 TemoBoe paciIupeHHe U CKaTue

2.5 TemnoBoe paBHOBecCHE

Y Buytpennsis sneprusi. Pabora m Temonepenadya Kak CIocoObl W3MEHEHHUs

. BHYTpEHHEH dHepruu

2.7 Buapl Tenonepenaun: TemIONpPOBOJHOCTb, KOHBEKIIMS, U3IyYEHUE
HarpeBanme wn oxyaxaenue Ten. KonudectBo — TEIUIOTHL. Y ielbHas
TEMJIOEMKOCTb:

2.8
O=aml(t,~t)
3aKOH COXpPAaHEHHUs PHEPIUM B TEIJIOBBIX IpolLeccax. YpPaBHEHUE TEIJIOBOTIO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u xoHneHcanus. M3MeHeHHe BHYTPEHHEW SHEpPruuM B MPOLECCE

510 UClapeHusi M KoHAeHcauuu. KumeHwe IKUIKOCTU. YJieJabHas TerioTa

' napooOpa3zoBanus: L = O/m

2.11 BnaxnocTs BO31yxa




[InaBnenne wu Kpucrtammzanusa. V3mMeHeHHe BHYTPEHHEW »HHEpPruu Ipu

IJIaBJICHUU U KPpUCTAJIJIM3allHH. yILGJ'ILHaSI TCIJI0TA IIJIaBJICHUA:

2.12 ). 0
T m
BHyTpeHHss dHeprus Cropanus TOILIMBA. Y [eNIbHAS TEIUIOTa CTOPAHUS TOILINBA:
2.13 q=0/m
2.14 [Tpunnune! padoTs! TeroBsix neurareneid. KI1J TermnoBoro qurarens
Ipaxmuueckue pabomul
W3MepeHue ynenpbHOHW TEIUIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJUYECTBa
TEIUIOThl, MOJyYEHHOTrO BOJOW KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOM
Macchl, B KOTOPYIO OIYIIEH HarpeTbli LWIMHAP; KOJUYECTBA TEIUIOTHI,
2.15 OTIAHHOI'O0 HAarpeTbIM LWIMHIPOM, IIOCJIE ONYCKaHUs €ro B BOAY KOMHATHOM
TEMIIEPATypPbl; OTHOCUTEJIIBHOM BIIAXKHOCTU BO3AYyXd; YAEIbHOW TEIUIOTHI
IUIaBiIeHUs Jbaa. lcciaenoBaHwe HM3MEHEHUs TEMIIepaTypbl BOJABI  IIPH
Pa3IUYHBIX YCJOBMSIX; SIBJEHMSI TEIUIOOOMEHA NpPU CMEUIMBAaHUM XOJOJHOW U
ropsiuei BOAbI; IpoLECcca UCIIAPEHUS
Qusuueckue sa61eHUs 8 Npupode: TIOBEPXHOCTHOE HATSHKEHUE W KalWJUIPHbIC
2.16 SBJICHHSI B TMPUPOJIE, KPUCTAUIBI B mpupoje, uziaydenue ConHIla, 3amep3aHue
BOJIOEMOB, MOpCKUE OpH3bl; 00pa3oBaHHe POCHI, TYMaHa, UHEs, CHera
Texnuueckue ycmpoticmea. KalWIsApbl, IPUMEPHI UCIIOJIb30BAHUSI KPUCTAIIIOB,
517 JKUJKOCTHBIM TEPMOMETP, AATYUK TEMIIEPATypbl, TEPMOC, CHCTEMA OTOILICHHUS
. JIOMOB, TUTPOMETpBI, IICUXpPOMETp, MapoBas TypOMHA, JBUTATElb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexrpusanys Tei. /[Ba Buaa 31eKTpUYECKUX 3apsI0B
3.2 Bsaumopeiictue 3apsxeHHbIX Tel. 3akoH Kynona
33 3aKOH COXpaHEHHUs IEKTPUUIECKOTO 3apsaa
34 Onekrpuueckoe mnone. Hanpsk€HHOCTs anekTpudeckoro mnons. I[IpuHiun
' CYNEPHO3UINH ITEKTPUUECKUX MMoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu »snextpudeckux 3apsaoB. JleMCTBHE SJIEKTPUYECKOrO IOJISL HA
. aJIeKTpuueckue 3apsaapl. [[pOBOMHUKY U UBIEKTPUKU
3.6 [TocTosiHHBIN AIIEKTpUYECKUM TOK. JlelicTBUS AileKTpudecKkoro Toka. Cuiia Toka.




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

:‘)HCKTpI/I‘IeCKOC COIIPOTUBJICHUC. yI[eJ'H:HOC QJICKTPHUICCKOC COIIPOTUBJICHUC!

3.7 R =pl/S
18 3akon Oma a1 yyacTka aekTpudeckoit neru: [ = U/R
ITocnenoBarenbHOE COEMHEHNE TPOBOIHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 [TapamiensHOE COeIMHEHNE TPOBOIHUKOB PABHOT'O COITPOTHUBIICHHUS:
U=U;I=I+1; rR=5
2 2 -
CMeliaHHble COEJUHEHMSI IPOBOJHUKOB
310 Pabota u moiHOCTh 35ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
319 OnpiT Opcrega. MarHuTHOE IMoJie MPSMOrO MNPOBOJHMKA C TOKOM. JImHumM
MarHUTHOM MHIyKLIHUH
313 MarautHoe 10JIe TOCTOSSHHOTO MarHuTa. BsaumozeicTBHe IOCTOSHHBIX
MarHuToB
3.14 JleficTBre MarHUTHOTO TOJISL HA IPOBOJIHUK C TOKOM
3.15 Oneitel Dapanes. SIBnenue aaeKTpoMarHuTHOM nHAYKIMK. [IpaBuiio Jlenna
Ipaxmuueckue pabomul
W3mepeHre  3JIEKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOpPA;  MOLIHOCTH
AIIEKTPUYECKOTO TOKA; pabOTHI NIEKTPUIECKOTO TOKA.
3.16 UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAIOMIETO B IPOBOJHHUKE

(pe3ucTopsl, TaMIOYKa), OT HAMPSDKEHUS HA KOHIIAX MPOBOIHUKA; 3aBUCHMOCTH
COTIPOTHUBIICHUS OT IJUHBI MPOBOJIHKKA, TUIOIIAH €TO MOMEPEYHOT0 CEUCHUS U

YACIBbHOTO COITPOTUBJICHUS.




[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSIKEHUS MPHU IOCIEeI0BATEIbHOM
COCIMHEHUM TMPOBOJHMUKOB; MpPaBWJIA IS CUJIbl 3JIEKTPUUECKOrO0 TOKa MpHU

nmapauiCJibHOM COCJUHCHUU ITPOBOIHHKOB (peBI/ICTOpBI u J'IaMHOLIKa)

Qusuueckue A6leHUs 6 nNpupode: SIEKTPUUECKUE SBJIEHHs B aTmocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMitH, Apei( MOI0COoB,
POJIb MATHUTHOTO TOJISA JUI KU3HU Ha 3emiie, OJISPHOE CHUSTHHE
Texnuueckue ycmpoticmea: 3IEKTPOCKOIN, aMIEPMETp, BOJBTMETP, PEOcCTart,
CUCTYMK  DJIGKTPUYECKOW  DHEPruH,  DIEKTPOOCBETHTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTelIbHbIe AIEKTPONPUOOPHI (mpumepsr), INEKTPUYECKUE
MPEIOXPAHUTENN, BJIEKTPOMArHUT, BJIEKTPOJBHUrareilb IMOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJHBI. [11kana 3J1eKTpOMarHuTHBIX BOJTH
3.20 JlydeBas mozenb cBeta. [IpsiMonnHeitHOe pacnpoCTpaHeHUE CBETA
3.21 3akoH oTpaxeHus cera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aK0OH MPEJIOMIICHUS CBETa
3.23 Hucniepcus cBera
394 Jlunza. Xox nyuerr B smn3e. DokycHoe paccrosiHue JMH3BL. ONTHYECKas cuia
' muH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cuctema. OnTudeckue npudopsl
Ilpakmuueckue pabomol
#i#HtPar#H##lI3Mepenne ONTHYECKON CHIIBI coOuparomield JIUH3BL, (OKYCHOTO
paccTosiHus COOMpArOIIe TUH3HI (TI0 CBOMCTBY PaBEHCTBA Pa3MEPOB MIPEAMETA U
M300pakeHHsi, KOTJa MpEeAMET PAacIoNIOKeH B JBOMHOM (OKyce), MmoKazarens
3.26 IIPEIOMJICHUS CTEKIIA.
##HtPar#H##llccnenoBanue CBOMCTBA M300pa)KEHUS, MOIYYEHHOTO C TOMOIIBIO
coOuparomeld JHH3bI; M3MEHEHUs (OKYCHOTO PACCTOSHUS JBYX CII0)KEHHBIX
JIMH3; 3aBUCUMOCTHM YIJIa MPEJIOMJIEHUsI CBETOBOIO Jiyya OT yIJla MaJieHUs Ha
TPaHUIIE «BO3IAYX — CTEKIIO»
327 Qusuueckue senenuss 6 npupoode. 3armeHuss ConnHma u JlyHbl, 1mBeTa Ted,
' ONTHUYECKUE SBICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEPHUCKOI, ¢oToanmapaT, ONTHYECKHUE
. CBETOBOJIBI
4 KBAHTOBBGIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anbda-, Oera-, raMma-usznydeHus. Peakuuu anbda-u Oera-




pacnana

4.2 OmnbiTel Pe3epdopaa no paccesHuro anbda-vactuil. [Inanerapnast Mmoaens atoma

4.3 CocrtaB aTroMHOTrO sifjpa. M30Tomnsl

4.4 Ilepuon nosnypacmnana aTOMHBIX sJI€p

4.5 SnepHblie peakiyii. 3aKOHBI COXPAHEHHUS 3apsI0BOTO M MACCOBOT'O YHCE
Qusuueckue A61eHUs 6 nNpupode: E€CTECTBEHHBIM paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIyud, PaJUOaKTHUBHOE W3JyY€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JIEMCTBUE PAAMOAKTUBHBIX U3IyYEeHUN Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea. CIIEKTPOCKOI, UHAUBUAYAJIbHBIN T03UMETP, KaMepa

BI/IJ'IBCOHa, AACpHAad OHCPreTuKa




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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