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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (Qu3nke Ha YypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TOJIOKEHHH W TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOM 0O0pa30BaTEIbHOW HPOrpaMMbl, MPEICTaBICHHBIX B
dI'OC 00O, a taxxe ¢ yuétoMm (penepanbHOil paboyeil mporpaMmbl BOCIUTAHUS U
Konnenuuu npenojgaBanust yaeoHoro npeamera « Ouzukay.

Conepxanue mporpaMMmbl Mo (U3UMKE HaAMpapieHO Ha GOPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYArOIIMXCS W OPraHM3aIi0 HM3yUYeHUS
Gbu3MKN Ha NEATEeIHLHOCTHOM OCHOBE. B mporpamme mo (u3MKe y4WUTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOro mpeamera B peanuzanuu TtpeboBanuit ®I'OC 00O k
IJIAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM Pe3yJibTaTaM 00yUeHHUs, a TAKKe
MEXIPEIMETHbIE CBA3U €CTECTBEHHOHAYUYHBIX YYE€OHBIX IMPEAMETOB HA YPOBHE
OCHOBHOT'0 00IIETr0 00Opa30BaHMUs.

[TporpamMma no (pu3uKe ycTaHaBIUBAET pacipenescHie yueOHOro Marepuana
1o rogam o0ydeHus (1o Kiaccam), mpejiaraeT MpUMEpHY0 TOCIIeI0BATEIFHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEIMETHOTO COJIEpKaHUS U
y4éTe BO3paCTHBIX 0COOEHHOCTEN 00yYarOIIUXCsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa C LEIbIO OKa3aHUS METOIUYECKOM
MOMOIIIM YYUTEIIO B CO3AaHUM paboydeil mporpaMMbl 0 yueOHOMY TPEIMETY.

®du3zrka SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUYHBIX YYEOHBIX
MPEAMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE MIPOLIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH H (U3UUECKOU
reorpadueil, BHOCHUT BKJaJ B E€CTECTBEHHOHAyYHYI0 KapTUHY  MHUDA,
IpeIoCTaBisAeT HauOoyiee SCHbIE OOpa3lbl NPUMEHEHHS HAyYHOrO METOoJa
MO3HAaHMs, TO €CTh CIIOCO0a MOIYUYEHHs TOCTOBEPHBIX 3HAHUM O MUPE.

OnHa U3 THaBHBIX 3a7ad (U3NYECKOTO OOpa30BaHUSA B CTPYKType OOIIEro
oOpa30BaHMsI COCTOWT B (DOPMHUPOBAHUHM €CTECTBEHHOHAYYHOW TPaMOTHOCTH M
MHTEepeca K HayKe Yy 00yJaroImuxcsl.

Wzyyenne ¢u3ukn ©Ha 0a30BOM ypoOBHE TMpenAIoyiaracT OBJAJCHHE
CIIEAYIOIIMMUA KOMIIETEHTHOCTSMHM, XapaKTEPU3YIOLIUMHU E€CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

+  HAY4YHO OOBSACHATH SBIICHUS;

+ OILICHHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIICIOBAHUS;

+ UHTEPOPETHPOBATH  JIaHHBIE W  HCIOJb30BaTh  HAYyYHBIC
JI0KA3aTeNIbCTBA JIJISl TOJIYYSHUS BBIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOrO 00IIEero oOpa3oBaHUS
ompenenensl B Konuenmuu npenomaBanusi ydeOHOro mpeamera «®Dusnka» B
oOpa3oBarenbHbIX opraHu3aumsx Poccuiickoir ®enepauuu, peagu3yOIIUX
OCHOBHBIE  00111€00pa30BaTENbHBIE MPOrPAMMBbl, YTBEPKIAEHHOW pELICHUEM



Komnernn Munuctepcersa npoceienust Poccuiickoit @enepanuu (IpoTokos oT 3
nexadpst 2019 r. Ne [TK48H).
Hean usyyeHus pusuku:

NpUOOpETEHUE HWHTEpeca U CTPEMIJICHUS OOydYaloluXcsi K HaydyHOMY
W3YUYCHUIO TPUPOJBI, PAa3BUTHE WX HMHTEIICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPECTABICHUN 0 HAYYHOM METO/Ie TTO3HaHUs U (PopMUpOBaHUE
WCCIICIOBATEIIHCKOTO OTHOIICHUS K OKPY KAFOIINM SIBJICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTara H3y4YeHUs
OCHOB CTPOCHHS MaTEepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;
dbopMHUpOBaHHUE TIPEACTABICHUN O PONM (PU3MUKHU IJIsT Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHIA;,

pa3BUTHE  TPEACTABICHUA O  BO3MOXHBIX  cepax  Oymymieit
npodeCCUOHAIBHOM IeSITEIFHOCTH, CBSI3aHHOM ¢ (PU3MKOM, TOATOTOBKA K
JTanbHEHIeMy 00yUeHHUIO0 B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3THX IIeJIeld HporpaMMbl 10 (DH3MKE HA ypOBHE OCHOBHOIO
o01iero 0opazoBaHusi 00ECIIEUYNBACTCS PEIICHUEM CISAYIOMNX 3a1a4:

npuoOpeTeHne 3HAHUH O JIUCKPETHOM CTPOCHHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

MPUOOPETEHUE YMEHHIM ONMUCHIBATH M OOBACHATH (DU3UYECKUE SIBICHUS C
UCTIOJIb30BaHNEM TIOJyUYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB PEIICHUS TPOCTEUIIUX PAcUETHBIX 3ajady ¢
UCTIOJIb30BaHUEM duzngecKux MO/IETICH, TBOPUYECKUX u
MIPAKTUKOOPUEHTUPOBAHHBIX 337124,

pa3BUTHE YMEHHI HAOII01aTh MPUPOIHBIC SIBJICHUS U BBITIOJHATH OIBITHI,
nabopaTopHble paOOThl M DKCIEPUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAHUEM U3MEPUTEIILHBIX PUOOPOB;

ocBoeHHe MpuEMOB paboThl ¢ MHPOpMaIer (HU3MIECKOTO COJEpKaHus,
BKJTFOYast THGOPMAITHIO O COBPEMEHHBIX TOCTHKEHUSIX (DU3UKHU, aHATHN3 U
KPUTHYECKOE OIICHUBAaHNE WH(DOpMAINN;

3HAKOMCTBO CO cepaMu MpodhecCHOHANBHOM AeATEIbHOCTH, CBI3aHHBIMHU

C (U3MKON, M COBPEMEHHBIMH TEXHOJIOTHUSIMA, OCHOBAaHHBIMH Ha
JTOCTIKCHHSIX (PU3NUECKON HAYKH.

Ha uzyuyenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOI'O OOILETO

oOpa3oBanust oTBOAUTCS 238 "acoB: B 7 kiacce — 68 4acoB (2 yaca B HEJEN0), B 8
kJacce — 68 vacoB (2 yaca B Hefento), B 9 kitacce — 102 vaca (3 yaca B HeJenio).

[Ipennaraemelil B mporpamMme no (pusuke nepeyeHs J1adopaTopHbIX padoT u
OIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTENb I€TaeT BIOOP MPOBEACHHUS



71a00paTOpHBIX PabOT U OMNBITOB C YYETOM MHIMBUIYAIbHBIX OCOOEHHOCTEN
00y4aroluxcsl, COUCKa KCIEPUMEHTANbHBIX 3a/laHui, MpeAsiaraéMbIX B paMKax
OCHOBHOT'O rOCYJapCTBEHHOT'0 3K3aMeHa o (hu3HKe.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®usuka u eé posib B IO3HAHMHU OKPY’KAIOLEro MuUpa.

dusuka — Hayka O mnpupoje. fsieHus npupoapl. PU3NYECKUE SIBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, DIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNWYUHBL. M3MepeHne Qu3nyeckux BelWYuH. DPU3nyecKue
npudopsl. [TorpemHocts u3Mepennit. MexyHapoaHas cuctemMa eIMHuULL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HU3Yy4alOT MPUPOIY.
EcTecTBeHHOHAyUHbI METOJI TMO3HAaHUS: HAOJIOJIEHHE, TOCTAHOBKA HAYYHOTO
BOIPOCA, BBIABUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmo1aeMoro siinenus. Onucanne GU3NYecKuX SIBJICHUHN C IOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbIC

SBJICHUSL.
2. ®usnyeckue NpudOPHI U Mpoleypa NPSIMbIX U3MEPEHUN aHATOTOBBIM U
(G POBBIM TPUOOPOM.
Jlabopamopusie padbomsl u onvimol.
1. OmnpeneneHue LEHbl JEIEHNS HIKaIbl U3MEPUTEIBHOTO Mprubopa.
2. HN3mepenue paccrosiHuil.
3. H3mepenue oO0bEMa )XKUAKOCTH U TBEPIOTO TeIa.
4. OmnpeneneHue pa3sMepoB MalbIX TEJl.
5. M3mepenue temieparypbl HNpH HOMOIIM >KUAKOCTHOIO TEPMOMETPA H
JaTYuKa TEMIIEPATyPBbl.

6. IIpoBeneHue ucciaenoBaHKs IO INPOBEPKE TUIOTE3BI: AAIBHOCTH IOJIETA
[IapuKa, MyIEeHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIIEe BHICOTA
IIyCKa.

Pasznea 2. [lepBoHaya/ibHbIC CBeIeHUS 0 CTPOCHHMH BellleCTBA.

CrpoeHue BemecTBa: aroMbl W MOJEKYJbl, HX pa3mepsl. OmnbIThI,
JIOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxenune wuactui BemiecTBa. CBsI3b CKOPOCTH JBM)KEHHMSI YaCTHI[ C
TeMIiepaTypoii. bpoyHoBckoe mBmxkenue, nuddysus. BzaumomeircTBue dYacTHIl
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEILECTBA: CTPOCHHME Ta30B, KUAKOCTEHM M TBEPIBIX
(kpucTayIMYecKux) Tesl. B3auMocBs3b MEXAy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHOMOJEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpauuu.

1. HaGmronenue OpoyHOBCKOTO IBUYKEHUSI.



2. Habmonenue nuddysumn.
3. HaGmiomenue ~ siBmeHud,  OOBSCHAIONMIMXCS ~ NPUTSHKEHUEM  WIH
OTTAJIKUBAHUEM YACTHUI] BEIIECTBA.

Jlabopamopuwie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJOM PsAOB (C  HCIOIb30BAHUEM

¢dortorpaduii).
2. OmbITHI MO HAOIIOACHUIO TEIJIOBOTO PACITUPEHUS Ta30B.
3. OnbITHI MO0 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO MPUTSIKEHUS.
Pa3nen 3. /IBu:KeHUe U B3aUMOIeCTBHE TeJl.
Mexanudeckoe ABWkeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKEHUE.
Cxopoctb. Cpeansii CKOpPOCTh MPU HEPABHOMEPHOM JIBMKEHUU. Pacuér mytu u
BPEMEHU JABUKCHHUS.
SBnenue uHepuuH. 3aKOH WMHEPIUU. B3anmoaeicTBue Ten Kak MNpUYMHA
U3MEHEHUS CKOPOCTH JBM)KEHHS Tel. Macca kak Mepa HHEPTHOCTH Tea.
[InotHocTe BemecTBa. CBs3b IUIOTHOCTU C KOJIMYECTBOM MOJIEKYJl B €IMHMIIE
00BbEMa BelecTBa.
Cuna kak xapakTepUCTHKa B3auMmojaeucTBus Ten. Cuila ynpyroctd M 3aKOH
['yka. 3mepeHue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBJieHHE TATOTEHUS U CuUila
TskecTd. Criia TSKECTH Ha Apyrux mianetax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HaIlpaBJIEHHBIX MO OAHOW mpsiMoil. PaBHoxeilcTByromas cwi. Cuna TpeHHs.
TpeHue CKOJIbKEHUS U TpEHUE MOKosl. TpeHue B IpUpoie U TEXHUKE.
Hemoncmpauuu.
1. HaGnronenue MexaHU4EeCKOTO ABUKEHUS Tea.
2. M3mepenue ckopocTy MPSIMOJIMHEWMHOTO JIBUKEHHUS.
3. HaGmronenue siBJIeHUSI UHEPIUH.
4. HaOmroneHne u3MeHeHUs CKOPOCTH MPU B3aUMOACHCTBUU TEN.
5. CpaBHEHHME Macc M0 B3aUMOJICUCTBUIO TE.
6. Crno)xeHue CuJjl, HallPaBJICHHBIX MO OJIHOW MPSAMOM.
Jlabopamopuvie pabomul u onvimeol.
1. OmpenesieHrEe CKOPOCTH PAaBHOMEPHOTIO JIBMKEHUS (IIapuKa B )KUIKOCTH,
MOJIEJIN AJIEKTPUYECKOr0 aBTOMOOUJISL U TaK Jajee).

2. OmpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHUS OpycKa WM IIapuKa o
HaKJIOHHOW MJIOCKOCTH.
Onpenenexre MIOTHOCTU TBEPAOTO TeENA.

4. OmnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTsKeHus (aedopmanun)
MPY>KUHBI OT MPUII0KEHHOMN CHUJIBI.

5. ONObITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHUJIbl TPEHUSI CKOJBXKEHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN.

Pasznen 4. /laBiieHue TBEPABIX TeJl, ;KUAKOCTEH U ra3oB.



Jasnenue. CriocoObl YMEHBIIICHHS W YBEIMUEHUS JaBieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT o0BbEma, TemmepaTypsl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH llackans. ITneBmaTmueckue
MalIMHbl. 3aBUCUMOCTh JIABJICHHS KUJIKOCTH OT TNIyOMHBI. ['mapocTtatuueckuit
napagokc. CooOuiaromuecs: cocyabl. [ uapaBIndeckre MeXaHU3Mbl.

Atmochepa 3emnn u atmocdepHoe aamieHue. [IpuyuHbBI CyIIeCTBOBaHUS
Bo3aywHOM oOonouku 3emnu. Oneir Toppuuennu. U3mepenue armocgepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO TaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGopsl 1151 U3MEpPEeHUs: aTMOC(HEPHOTO JABJICHHUS.

JlencTBrE )KUIKOCTH U Ta3a Ha MIOTPYKEHHOE B HUX TENO0. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozayxoruiaBanue.

Jemoncmpayuu.

o vk w N e

N

3aBUCUMOCTbD JAaBJIEHUS ra3a OT TEMIIEPATYyPBl.

[lepenaya qaBieHUs )KUAKOCTHIO U Ta30M.

CooOmaromuecs cocy/ibl.

['mppaBnuueckuii mpecc.

[IposiBnenune neicTBusi aTMOCHEPHOTO TABIICHMUS.

3aBUCHUMOCThH BBITAJIKMBAIOIIECH CHJIBI OT 00bEMa MOTPYXKEHHOW YacTh
TE€Ja U IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.
VYciioBue IU1aBaHus TEJ: TUIABAHWE WM MOTPYKEHUE TEINl B 3aBUCUMOCTH
OT COOTHOILIEHHUS TUIOTHOCTEN TeJla U JKUJIKOCTH.

Jlabopamopuwie pabomul u onvimel.

1.

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

OnpeneneHue  BBHITATKUBAIOIIEH  CWJIbl, JEHUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTb.

[IpoBepka HE3ABUCUMOCTH BBITAIKUBAIOIIEH CHJIbI, ICCTBYIONICH Ha TEIO
B JKUJIKOCTH, OT MacCChl TeJa.

OnbITEI, JEMOHCTPUPYIOLIHME 3aBUCUMOCTb BBITAJIKHUBAIOIICH  CHUJIBI,
JCHCTBYIOIEH Ha TENO B JKHIKOCTH, OT 00bEMa MOTPYXKEHHOW B
YKUJIKOCTh YaCTH TeJia U OT INIOTHOCTHU KUJKOCTH.

KoHcTpynpoBanne apeoMmeTpa WIM KOHCTPYMPOBAHUE JIOJKH U
OIIpeIEIEHUE €€ IPY30II0IbEMHOCTH.

Paszgen S. PabGora u MOIIHOCTD. DHEPIHsl.

Mexanudeckas padota. MOIIHOCTS.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecHsl peluara. IIpuMmeHeHue mpaBuiia paBHOBECHsS pblyara K OJIOKY.



«3omnoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanudeckas odHeprus. KuHeTnueckas M IMOTEHUWAIbHAs DHEPIUS.
[IpeBpalnieHre 0JHOTO BUJAa MEXaHUYECKON SHEPTUM B IPYTOil. 3aKOH COXPaHEHUS
DHEPIUHU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NIPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimeol.

1. Ompenenenue padbOThl CUIIbI TPEHUSA MPU PABHOMEPHOM JIBIXKEHHM Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccnenoBanune ycnoBrUl paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKITOHHOM IIJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU YHEPTUH.
8 KITIACC

Pa3nen 6. TeruioBbie siIBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca u pa3Mmepbl aTOMOB M MOJEKYJI. ONBIThI, MOATBEPKIAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHH.

Monenn TBEPAOTO, JKHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmueckue u amopdubie Tesna. O0bsCHEHHE CBOWCTB ra3oB, KUJIKOCTEH U
TBEPIBIX TEJI HA OCHOBE IMOJOKEHUU MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.
CmaunBaHN€E U KallWUISPHBIE SIBIICHUS. TENI0oBOE paCIIMPEHUE U CHKATHUE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
gacTull. BuyTpennsisi sHeprusi. CrmocoObl HW3MEHCHHSI BHYTPEHHEH DHEPTHUU:
TerIonepeaaya u COBEpUICHUE paboTHI. Bunpi TEIUIONEpEaYu:
TEIUIONPOBOAHOCTh, KOHBEKIIMS, U3ITyUEHUE.

KonmdecTBo TermaoTel. YenbHas TEIUIOEMKOCTh BEMIECTBAa. 1eMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. I[lmaBieHue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEHIESCTB. YAEIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcamnus. Mcnapenuwe. Kunenue. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHHS OT aTMOC(hepHOTO
JTaBJICHUS.

BrnaxxHocTe Bo3myxa.

DHeprus TOIIMBa. Y IeJibHas TEIJIOTa CrOPaHHUSL.

[Tpuniunel pabotel TerioBeix aurareneid KIIJ[ temnoBoro aBuraresns.
TerioBble ABUTATENN U 3aIUTa OKPYKAIOLIEH CPEBI.

3aKOH COXpPAHEHHUS U MPEBPALIEHHS SHEPTUU B TEIJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO IBUKEHUSI.
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Hab6monenue nuddysumn.

HaGmronenue siBneHN cMauyuBaHus U KaWUISIPHBIX SIBJICHUM.
HaGmronenue TemioBoro paciupeHus Tell.

W3MeHeHne naBieHus rasa npu U3MEHEHHH o0bEMa M HarpeBaHUU WIIU
OXJIAXKICHUH.

[IpaBuna n3MepeHus: TeMIepaTypsbl.

Bune! Terionepenaum.

OxJtaXkieHue Ipyu COBEPLICHUN PaOOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TEINIOEMKOCTEN pa3IMUHBIX BEIIECTB.

. HaGmonenue kuneHus.

. HaGmronenne mocTossHCTBa TeMIEpaTyphl MIPH TUTABJICHHH.
13.

Moenu TeIUI0OBBIX JIBUTaTEIICH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OmnbITHI 10 OOHAPYKEHUIO TEUCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSIKEHUS.
OnpITHI IO BRIPAUIMBAHUIO KPUCTAILUIOB TOBAPEHHOM COJIM WM caxapa.
OnbITHl MO HAOMIONCHUIO TEIUIOBOTO PACHIMPEHUSl Ta30B, >KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBieHNs BO3lyXa B OaJIJIOHE IINPULIA.

OneITBl, JEMOHCTPUPYIOLIIME 3aBUCUMOCTH JAaBJIEHUS BO3AyXa OT €ro
00BbEMa M HarpeBaHMSI UITU OXJIAXKICHHUSL.

ITpoBepka runoTe3bl IMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

HabOmtoneHue u3MeHEHUsT BHYTPEHHEHM OJHEPrMM Tejla B pe3yJibTare
TeIuIonepeay U padboThl BHEITHUX CHIL.

HccnenoBanue sBIEHHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW W
ropstuer BOJIBI.

OnpeneneHre  KOJWYECTBA  TEILIOTHI, IIOJIYYEHHOTO BOAOW  IpHU
TEIUI000MEHE C HarpeThIM METAJUTHUECKUM LUITHHIPOM.

Onpenenenue yaeabHON TEIMITOEMKOCTH BEIIECTBRA.

HccnenoBanue npouecca ucrapeHusl.

OmnpeneneHrne OTHOCUTENBHOM BIAXXKHOCTH BO3/1yXa.

OnpeneneHne yaeapHON TEIUIOTHI IUIABJICHUS JIBIA.

Pasznen 7. diekTpuyeckue 1 MAarHUTHbIE SIBJICHMS.

Onexrpuzanus Ten. JIBa poma 3JIeKTpUYECKUX 3apsaoB. B3aumopeiictBue
3apsoKeHHbIX  Ted. 3akoH KynoHa (3aBHCHUMOCTh CHIIBI  B3aUMOJIEHUCTBUS
3apsSKEHHBIX TEJ OT BEJIMUYMHBI 3apsJI0B U PACCTOSHUS MEXAY TEJIaMu).

Onextpuyeckoe nose. Hanpsk€HHOCTh anekTpuueckoro mnosst. [IpuHumn
CYTNEPIIO3ULIMH 3JIEKTPUUYECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenn snexTpuyeckux 3apsaoB. DJIIEMEHTAPHBIN 3JIEKTPUUYECKHM 3apsil.
Crpoenne aroma. IIpoBOgHMKM W AMAIEKTPUKU. 3aKOH  COXPaHEHUs
AIIEKTPUYECKOTO 3apsija.

OJNIEKTPUYECKUM TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
W cTOYHUKU TIOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina TOka.  DIEKTPUYECKOE  HAIPSIKEHUE.
ConpoTuBICHUE TPOBOJHHUKA. Y ICIBHOE COIMPOTHBIIEHHE BemlecTBa. 3akoH Oma
Uit ydactka uenu. [locnepgoBaTtenbHOE M MApaUIENIBHOE  COCIUHEHHUE
IIPOBOJIHUKOB.

PaGora u MoOIHOCTH »dyeKkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.
DnexTpuyecKre Henu U MOTPeOUTENN AIEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[locrossHHBIE ~ MarHuThl.  B3aumoaeicTBHEe  IOCTOSHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MarHutHoe noJjie 3eMIJIM U €ro 3Ha4eHHUE JIJIs AKU3HHU Ha 3eMIIe.
Oneir  Opcrega. MarautHoe 1oJie  3JEKTpUYECKOro Toka. IIpuMeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. JIeICTBUE MarHUTHOT'O MOJISI HA ITPOBOJIHUK C TOKOM.
ONeKTpoABUraTeNlb IOCTOSTHHOTO TOKa. Vcmonap30BaHWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. SABneHue 35ekTpoMarauTHOM nHaykuuu. [Ipasuio Jlenua.
DnexTporeHeparop. CrocoObl  TOMy4YeHHs]  DJICKTPUYECKOW  DHEpPrHH.
DNEKTPOCTaHIIMU Ha BO3OOHOBIISIEMBIX UCTOUYHUKAX SHEPTUU.

Hemoncmpauuu.

OneKkTpu3anus Tel.
JIBa poJia AIEKTPUYECKUX 3apsiI0B U B3aUMOJEICTBUE 3aPSIKEHHBIX TEJI.
Y CTpONCTBO M AEHUCTBUE DIEKTPOCKOIIA.
DneKkTpocTaTU4ecKast MHIYKIHS.
3aKOH COXpaHEHUs MIEKTPUUECKUX 3aPsA0B.
[IpOBOJTHUKY U TUATEKTPUKH.
MopenvupoBaHue CUIIOBBIX JIMHUMA 3JIEKTPUYECKOTO TTOJIS.
N cTOYHMKY TOCTOSHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. ['a30BBI1 pa3ps.
. U3mepenne cuitbl TOKa aMIepMETPOM.
. 3mepeHue 371eKTpruYecKoro HanpsKeHNs: BOJIBTMETPOM.
. Peocrar u marazuH cOnpOTUBIICHUN.
. B3aumMo1ercTBUE MTOCTOSIHHBIX MAarHUTOB.
. MopenvupoBaHue HEBO3MOKHOCTH pa3/iesIeHUs MOJICOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonennpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1noJje ToKa. JNEKTPOMArHuUT.

JleiicTBrE MarHUTHOIO MOJII HA IPOBOJHUK C TOKOM.

DNEeKTpOABUTATENb IOCTOSTHHOTO TOKA.

HccnenoBanue siBIE€HUS 3IEKTPOMArHUTHOM UHYKIUH.

Omneitel @apanes.

3aBUCUMOCTh HAIPaBJIEHUS MHAYKIIMOHHOTO TOKa OT YCJIOBHHM €ro
BO3HUKHOBEHHUSI.

DNEeKTpOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopusie pabomsl u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANNM TEl WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanne IEWCTBUS DIIEKTPUYECKOrO TIOJISI HAa NPOBOJHUKH U
JUBJIEKTPUKHU.

COopka 1 mpoBepKa padOTHI AIEKTPHUUECKOM IETH MOCTOSTHHOTO TOKA.
N3mepeHue U peryinpoBaHue CUIIbI TOKA.

N3mepeHne U peryImpoBaHUE HAIIPSKECHHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HANIPSIKEHHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOrO
CEUYEHUs U MaTepHaa.

[IpoBepka mpaBwiIa CIOKEHUS HAIMPSIKEHUN MPU MOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia s CWIbl TOKA MPU MAPAJJICITBHOM COETUHEHUU
PE3UCTOPOB.

Omnpenenenre padbOThI IEKTPUUECKOTO TOKA, UIYIIIETO YEepPe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJICKTPUUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTU CUJIBI TOKA, MAYILETO 4Yepe3 JIAaMIIOUYKY, OT
HaIpsKEHKS HA HEH.

Onpenenenue KIIJ[ narpeBares.

HccnenoBanre MarHuTHOTO B3aUMO/IEMUCTBUSI HOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOIO TMOJS  TOCTOSHHBIX ~ MarHUTOB TP UX
00BETMHEHNH U PA3JICIICHHH.

HccnenoBanue AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIME 33aBHCUMOCTh CHJIBI  B3aHUMOJECHCTBHS
KATYIIKd C TOKOM M MarHuTa OT CWJIbl TOKAa M HAIIPpaBJICHUS TOKA B
KaTyIlKe.

18. MI3yueHune NeNCTBYS MAarHUTHOTO I0JISL HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue u n3yueHue paboThl 3JE€KTPOABUTATEIIS.

20. U3mepenue KIIJL 351eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITBI IO MCCIIEIOBAHUIO SIBJIEHUS 3JIEKTPOMAarHUTHOW WHJIIYKIIMH:
UCCIICIOBAHNE W3MEHEHHUM 3HAYEHUS W HANpPaBICHUS WHIYKIHMOHHOTO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJIeHHUS.

Mexanuueckoe nBWKeHHE. MarepuanibHasg Touyka. (Cucrema oOTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpPHOE NPSIMOJUHENHOE
nBrkeHne. HepaBHoMepHoOe npsiMOMHETHOE IBHKeHHE. CpellHsAsl © MTHOBEHHAs
CKOPOCTb TeJa TP HEPABHOMEPHOM JIBUKCHUU.

VYckopenue. PaBHOyckopeHHOe TMpsiMOiMHEHHOe nBrkeHue. (CBoOoaHOE
nagenue. Onbitel [anunes.

PaBHOMEpHOE NBIKEHUE MO OKpYyKHOCTH. [leprog m dacrora oOpaleHus.
JIunenHas u yriioBas CKOpOCTU. LIEHTpOCTpeMUTENBHOE YCKOPEHHE.

ITepsbiii 3akoH HetoToHa. Bropoii 3akoH Hetotona. Tpetuii 3akoH HproToHa.
[IpyHIMIO CynepHIO3ULIMY CHUII.

Cuia ynipyroctu. 3akoH ['yka. Cuna TpeHus: CHla TPEHUS CKOJIbKEHHUS, CHIIA
TPEHUSI OKOSI, APYTUE BUIbI TPEHUS.

Cuna TsDKECTH W 3aKOH BCEMHUPHOTO TATOTCHHS. Y CKOPEHHE CBOOOIHOTO
najgeHus. Jpmxkenue maHer BOkpyr Connua. IlepBasi kocMHuueckash CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue MarepuanbHONl TOYKUA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OChIO BpalleHusa. MomeHT cuibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3MeHenne umiysbca. MMmyibe cuibl. 3aKOH COXpPaHEHHS
UMITyJibca. PeakTHBHOE JBUKEHHUE.

Mexanudeckas paboTa W MOIIHOCTh. PaboTa CHJI TSXKECTH, YNPYTOCTH,
TpeHus. CBs3b 3Hepruu U padoThl. [loTeHIManbHas 3HEPTrUs Tea, MOAHITOrO HaJl
MTOBEPXHOCTHIO 3eMJIH. [loTeHIManbHas SJHEprus CKaTou NpyKuHbl. Knnetnueckas
sHeprusi. Teopema O KMHETUYECKOW 3HEPruU. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPI'UHU.

Hemoncmpauuu.

1. HalnroneHue MexaHM4ecKOro ABMKEHUS TEIa OTHOCUTENIBHO Pa3HbIX TEJ

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

CpaBHEHHE IIyTEH M TPACKTOPHUM JBH)KEHHSI OJHOTO M TOTO K€ Teia
OTHOCHUTEJIBHO Pa3HBIX TEN OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHUS MPSMOJIMHENHOTO IBUKEHUS.
HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHSL.

HabGnronenue ABMKEHUS Tesa M0 OKPY>KHOCTH.

Habmonenrne MexaHU4YeCKUX SIBICHUN, IPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM H© YCKOPEHHOM JBHKEHUU
OTHOCUTENLHO KaOuHeTa (QU3HUKU.

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

Habmronenue paBeHCcTBa CUJl PU B3aUMOJCHCTBUH TEJ.

M3meHeHue Beca Tena pyu yCKOPEHHOM JIBUKEHHUH.

ITepenava ummnynbca py B3aMMOJAEHUCTBUU TEII.

[IpeobpazoBanus SHEPTUH MPU B3AUMOACHCTBUM TEI.

CoxpaHeHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHHe UMITyJIbca IPH a0COJIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Habmonenne peakTHBHOTO JIBUKECHHUSL.

CoxpaHeHre MEXaHUYECKON YHEPTUU NTPU CBOOOIHOM Ma/ICHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH IIPU ABUIKEHUU TEJNA IO IEUCTBUEM
IPY>KUHBI.

Jlabopamopusie pabomsl u onvimot.

1.

KoHcTpynpoBanue TpakTa A pa3roHa U JaJbHEHIIEr0 paBHOMEPHOTO
JIBKEHUS [IAPUKA UITH TEJIEKKH.

OnpeneneHue CpelHe CKOPOCTH CKOJIbKEHUS OpycKa WM JABUKCHUS
[IapPUKA 10 HAKJIOHHOW IIOCKOCTH.

OmnpeneneHrne yCKOpEHUs Tella MPH PAaBHOYCKOPEHHOM JABM)KCHHH TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKEHNN 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TMPU PABHOYCKOPECHHOM JBMKEHUH 0Oe€3
HAYaJbHOW CKOPOCTH TYTH OTHOCSTCS KakK ps HEYETHBIX YHCET, TO
COOTBETCTBYIOIIKE TPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIbl TPEHHUSI CKOJBXKEHHUS OT CHIIBI
HOPMaJIBHOTO JTABJICHHUS.

Omnpenenenue ko3P hUIeHTa TPEHUS CKOJIBXKECHUS.

Omnpenenenue KECTKOCTU MPYKHUHBIL.

Omnpenenenue paboOThl CUIIBI TPEHUS NPU PABHOMEPHOM IBM)KEHHM TeEla
10 TOPU30HTAIBHOM MOBEPXHOCTH.



10. Onpenenenne pabOThl CUJIBl  YOPYTOCTH MpU MOABEME Tpy3a C
UCIOJIb30BaHNEM HEMOBUKHOTO U MOJIBUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckue Ko1e0aHUSA U BOJHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUMN: MEPUOI,
4acToTa, aMIUIUTyAa. MaTeMaTu4eCKui U NPy KUHHBIA MasTHUKU. [IpeBpaienne
SHEPIrUH NP KOJIeOATEIbHOM JIBHKEHUU.

3aryxatomue  koneOanus.  BwiHyxzaeHHble ~— KoneOaHus.  Pe3oHaHc.
Mexannueckue BoOJHbL. (CBOWCTBA MEXaHWYECKUX BOJIH. [IpoponbHble U
MonepeyHble  BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ paclpOCTpPaHEHUS.
MexaHnueckue BOJIHBI B TBEPIOM TeJE, CEUCMUYECKHUE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbIcOTa TOHa. OTpaxkeHue 3Byka. MH(]pas3Byk u
YIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenwe xoneOaHW TET MOX NEWCTBUEM CHJIBI TSDKECTH W CHIIBI
YOPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BoIHYKIEHHBIX KOJIeOaHUM U pe30HaHca.

PacnipocTpanenue npoaoabHbIX U MTONIEPEUHBIX BOJH (Ha MOJIEIH).

Habmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AxycTudeckuii pe30HaHC.

]Iaﬁopamopuble pabomul u onvimeol.

1. OnpeneneHue dYacTOThl W Mepuoja KOJEOAaHMH MaTeMaTHUYeCKOIo
MasiTHUKA.

2. OmpeneneHue 4aCTOTHI U IEPHOA KOJIEOAHUI TPYKUHHOTO MAasTHUKA.

3. HccrnemoBanue 3aBUCHMOCTH TIEPHOIa KOJICOAHH MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHbI HUTH.

4. HWccnenoBanue 3aBUCHMOCTH NEPHOJIa KOJIEOaHUI MPYKUHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IepuoAa KojeOaHWuM TIpy3a, MOJBEIICHHOIO K

o v oA W

HUTHU, OT MAcCChl Ipy3a.
6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh TIepuoja  KosieOaHuii
MPY>KUHHOTO MAasiTHUKA OT MAacCChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO T ICHHUS.
Paznen 10. DiaeKTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoiiCTBa
ANEKTPOMarHuTHbIX BOJH. [llkanma »iekTpoMarHUTHBIX BOJH. Mcmosb3oBaHHe
AIEKTPOMArHUTHBIX BOJIH JAJISI COTOBOM CBSI3H.



DOnekTpoMaruuTHas mpuponaa cera. CKopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBoMCTBA AIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOICTBA CBETA.

Jlabopamopuwie padbomsl u onvimol.

1. W3yueHnue CBOWCTB RJIEKTPOMArHUTHBIX BOJH C TMOMOIIBI0 MOOWIBLHOTO

tenedoHa.

Pa3nea 11. CBeToBLIE IBJIEHUS.

JlyueBass  momens  cBera.  Mcrounuku ~— cBera.  [IpsmonuHenHoe
pactipoctpaHenue cseta. 3atmenus Connna u JIlynsl. Otpaxkenue cBera. [1mockoe
3epKaJIo. 3aKOH OTPAKEHMSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. [lomHoe BHyTpeHHee
OoTpakeHue cBeTa. lcronb30BaHWE TMOJHOTO BHYTPEHHErO0 OTpPaKEHUs B
ONTUYECKUX CBETOBOAAX.

Jlmaza. Xom myuedr B JmH3e. Onrtuyeckas cucrema (oToanmapara,
MUKpOCKONa M Teneckona. ['1a3 kak omnTuhyeckas cucTeMa. bIu3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpetoTona. CroxeHue
CIEKTPAJIbHBIX 1IBETOB. Jlucniepcus cBeTa.

Jemoncmpayuu.

[IpsiMmonuHetHOE pacpoCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyyeHnue n300pa>keHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuid CBETOBOI.

Xox mydeit B coOuparoniei JIH3e.

XoJ JIy4er B paCCEUBAKOLIECH JINH3E.

[TonmyyeHnue n300pa’keHUid ¢ TOMOILBIO JIMH3.

[TpunatMn geiicTBus Goroanmapata, MUKPOCKOIA M TEJIECKOTIA.

10. Mozens rnasa.

11. Paznoxenue 6enoro cBeTa B CEKT).

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

Jlabopamopuwie pabomul u onvimeol.

1. HccnenoBaHue 3aBHCHUMOCTH yIjla OTPa)KEHHsS CBETOBOIrO Jiyya OT yTJia
MaJICHUS.

2. M3yueHue xapakTEepUCTHK M300paKEHUS MPEIMETa B IJIOCKOM 3epKalie.

3. HccnepgoBaHue 3aBUCUMOCTH yTJla MPEJIOMIIEHUSI CBETOBOTO JIy4a OT yTJjia
NaJIeHUs Ha TPAHUIIE «BO3TyX—CTEKIIOM.
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4. [lonydenue n3o0paxkeHUI ¢ MOMOIIBIO COOUpAIOIIEH JTUH3BI.
Omnpenenenre (HOKyCHOIO PacCTOSHUS U ONTUYECKON CHJIBI COOMparoIIen
JIMH3BI.

6. OMBITHI O Pa3JI0KEHUIO OETIOTO CBETA B CIIEKT.

7. ONbITHl MO BOCHPUSTHIO I[BETA MPEIMETOB MPU HUX HAOIIOJAECHHM Yepe3
L[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBaHTOBLIE SIBJICHUS.

OmneiTel Pezepdopaa u mnanerapnas mojnens aroma. Mognens atoma bopa.
Hcnyckanue u noryoneHue ceeta aroMoM. KBaHTbl. JInHEHYaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a, O6era- U ramma-uznydeHusi. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoronsl. PannoaxtuBHBIE
npespaiuenus. [lepros nomypacmnaga aTOMHBIX SIED.

SnepHpie peakunu. 3aKOHBI COXPAaHEHUS 3apsSOBOTO M MAacCOBOIO YHCEIL
DHeprusi CBsA3M aTOMHBIX sAnep. CBsA3b mMacchl M 3HEpruu. Peakuuwum cuHTe3a H
nenenud siaep. Ucrounnku suepruu CosiHIA U 3BE3].

Snepnas sHepretuka. JleMCTBHS pPaguOAKTUBHBIX HW3JIyYEHHU HA KUBBIE
OpraHUu3MBbl.

Hemoncmpauyuu.

1. CHexTpsl U3JIy4eHUS U NOTJIOMIECHHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. ChekTp BoAopoa.

4. HaOmronenue TpekoB B kamepe Buibcona.

5. Pabota cuéTurka HOHU3UPYIOIIUX U3TYUECHHM.

6. Perucrpanus uznydeHus IpUPOIHBIX MUHEPATIOB U MMPOAYKTOB.

Jlabopamopusie padbomsl u onvimot.

1. HaOnroneHue CIUIOMIHBIX U JIMHENYAThIX CIIEKTPOB U3TYyUYEHHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPrUM YAaCTHULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3MmepeHue painoakTUBHOTO (oHA.

IHoBTOpUTEIBbHO-0000 1A NI MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINI MOTYJIb IPEAHA3HAYEH ISl CHCTEMAaTH3alUN
u  0000mIeHUs  TPEIMETHOTO  COACpKaHUS U OMbITa  JICSITEIIbHOCTH,
IPUOOPETEHHOTO MPU U3YUEHUH BCEro Kypca (PU3HUKH, a TAKXKE JJIs TOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »J3K3aMEHy MO (u3uke g o0ydarommxcs,
BBIOPABIIINX ATOT yYEOHBIN MPEIMET.

[Ipu u3y4eHn TaHHOTO MOAYJIS PEANM3YIOTCSA U CUCTEMATU3UPYIOTCS BUBI
JESITEIbBHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBAETCA JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  0oO0yueHus, (opMupyercs
€CTECTBEHHOHAY4YHasi IPAaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEAOBAHUS



SBJICHUM TIPUPOJBI U TEXHHUKHU, OBJIAJICHUEC YMEHUSMU OOBACHITH (PU3UUYECKHE
ABJICHUSI, TPUMEHSIS TOJy4YEHHbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KAUYE€CTBEHHBIC U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMOUATBHO NESATEIBHOCTHBIM XapaKTep AAHHOTO pasliella pealu3yercs
32 Cu€T TOro, 4YTO OOydYarolIuMecs BBIMOJHSIOT 3aJlaHusi, B KOTOPBIX UM
npeiaraeTcs:

HAa OCHOBE TIOJIyYEHHBIX 3HAHUW pacro3HaBaTb M HAYyYHO OOBACHSTH
dbuzuyeckue SBJICHUS B OKPYKAIOIIEH MPUPOJIE U TTOBCETHEBHOMN KU3HM;

UCIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAHUS PUIUUYECKUX SBIICHUI, B TOM
YUCJIE JJIS IPOBEPKU THUIIOTE3 U MOTYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAKHBIX JOCTIDKCHHH COBPEMEHHBIX
TE€XHOJIOTU, HAPUMEDP, MPAKTUYECKOT0O UCIIOIb30BaHUS PA3IMYHBIX UCTOYHUKOB
DHEPIUHU HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
DHEPIUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue pu3MKyU Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus HAIIPABJIEHO

Ha JIOCTH)KEHUE JIMYHOCTHBIX, METANPEMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHbIX

pe3yJIbTaTOB.

B pesynbrate uzyuenusi Gu3MKu Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHuUs

y oOyyatorierocs OyayT copMUPOBaHBI CIEAYIOIINE JUYHOCTHBIC PE3yJIbTaThl B

YaCTH:

« 1) 1aTPMOTHYECKOT0 BOCIIUTAHUS:

- IIPOSIBJICHHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHUCKOMN
(bu3UYECKON HAYKH;

- [ICHHOCTHOE OTHOILIEHHUE K JJOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

+  2) rpaKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

+ - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYKJIE€HUH OOIIECTBEHHO 3HAYNMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JJOCTHKEHUI
1)76370:97

« - OCO3HaHHE BAXXHOCTH MOPAJIBHO-3TUYECKUX IPHUHLMIIOB B JAEATEIBHOCTU
YYEHOTO;

« 3)3CcTeTMYecKOro BOCIMTAHMA:

+ - BOCIPHUATHE ACTETUYECKUX KA4YeCTB (PU3MUECKOM HAyKHU: €€ TapMOHUYHOTO
NOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

* 4) HeHHOCTH HAYYHOT0 MO3HAHMS:

« - OCO3HaHUE IICHHOCTH (PU3MUECKONM HAYKHM Kak MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAXKHEWILEW COCTABIISIOLICH
KyJbTYpBHI;

+ - pa3BUTHE HAy4yHOH JI0003HATENbHOCTH, MHTEpPECAa K HCCIIEI0BATEIbCKON
NEATEIbHOCTH;

« 5) ¢opmupoBaHuss  KyJbTYpPbl 3A0POBbS M  3MOLHUOHAJIBLHOIO
0/1aronoJIyyus:

+ - OCO3HaHUME UEHHOCTH O0€e30IacHOro o0pa3a JKU3HU B COBPEMEHHOM

TEXHOJIOTMYECKOM MHMpE, BaXKHOCTH TpaBUi 0O€30IaCHOrO TOBEJIEHUS Ha
TpaHCIOpPTE, HAa JI0pOrax, ¢ 3JIEKTPUYECKHUM M TEIJIOBBIM OOOpPYJIOBAHHEM B
JOMAIIIHUX YCIIOBUSX;

« - cQOpMHUPOBAHHOCTb HaBblKa pe(JIeKCUH, NPU3HAHME CBOEro IpaBa Ha
OLIMOKY U TAKOTO )K€ MpaBa y APYroro 4eJoBeKa;

« 6) TPyI0BOr0 BOCIIUTAHUSA:

+ - AaKTUBHOE Yy4YacTHE€ B PEIIEHUWU MPaKTUYECKHX 3a/1ady (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aluy, Tropoja, Kpas) TEXHOJOTMYECKOW |



COLIMAJIbHOW HAIpPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U (DPU3HMUECKHX
3HAHUM;

- HUHTEpEC K NMPAKTUYECKOMY U3YUECHUIO MPOQECCHii, CBA3AHHBIX C (PU3UKOIL;

7) 3K0JIOTMYECKOr0 BOCIIMTAHMSA:

- OpHEHTAalsl Ha NMPUMEHEHHE (PU3MYECKUX 3HAHWUM JUIsl peuieHusl 3a1ad B
o0nacTu OKpy’Karolled Cpenbl, MJIAHUPOBAHUSA IOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIIEACTBUM I OKPYIKAIOLIEN CPELBL;

- OCO3HaHHE TJIOOAIBHOIO XapaKTepa SKOJOTMYECKHX NpoOieM M MyTell Hx
peLieHus;

8) amanTanuu K M3MEHAINMMCH YCJIOBHSM CONHUAJIBHOW M NMPHUPOAHOM
cpeabl:

- TOTPEOHOCTH BO B3aUMOJCHCTBUU NIPU BBINOJIHEHUU HWCCIENOBAaHUN U
IOPOEKTOB (PU3MUECKONM HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
APYTHX,

- TIOBBIIICHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4YE€pe3 IPAKTHYECKYIO
NEeSTENBHOCTD;

- IOTPeOHOCTh B (DOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHcIie (OPMYIUPOBAThH
UJIEU, IOHATHS, TUIIOTE3bI O (PU3NUECKUX OOBEKTAX U SIBJICHUSIX;

- 0CO3HaHHe 1e(ULIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 001acTu

buzukwy;

- TJAHUPOBAHUE CBOETO pPa3BUTHUA B MPHOOPETEHWH HOBBIX (PU3MUECKUX
3HaHWM;

- CTpEMIJIEHUE aHAJIN3UPOBATh U BBISBIISATH B3AUMOCBS3H IIPUPOIbI, OOIIECTBA U
HSKOHOMHUKH, B TOM UHUCIIE C UCIIOJIB30BaHNEM (PU3NUYECKUX 3HAHUI;

- OLEHKAa CBOMX JEHCTBUM C Y4YETOM BIMSHMS HAa OKPYXAIOIIYIO Cpeny,
BO3MOYKHBIX I100aIbHBIX MOCIEICTBHM.

METANIPEAMETHBIE PE3YJIBTATBI

B PE3YIBTATC OCBOCHHUA IIPOIrpaMMBI II0 (1)1/131/11(6 Ha YpPOBHC OCHOBHOI'O

oO1mrero oopazoBanus y ooyuatomierocst OyayT copmMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIIOUAIOIIUE TIO3HABATEIIbHBIC YHUBEPCAIbLHBIC YICOHBIC NCHCTBHS,

KOMMYHUKATUBHbIE  yHUBEpCAJbHbIE  Yy4eOHbIE  JACHCTBUS,  PEryJSATUBHbBIC
yYHHUBEpCaJbHbIE yueOHbIE AEUCTBUSL.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA

Bba3oBble Jjornueckue 1eicTBHA:

« BBUSIBISITH W XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB
(s1BEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCUu(PUKAIIUU, OCHOBAHUS IS
000O0IIECHUS U CPAaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBAeMbIX (haKkTax,
TAHHBIX W HAOIOICHUSAX, OTHOCAIIUXCS K PU3NICCKUM SIBJICHUSIM;
BBISIBIIATh TTPUYMHHO-CJICACTBEHHBIC CBSI3W TPH HM3YyYECHUU (HU3UICCKUX
SIBJICHUM U TIPOIIECCOB, JIeJaTh BBIBOJIBI C UCTIOJIb30BAHUEM JICTYKTUBHBIX
U WHAYKTHUBHBIX yYMO3aKJIIOUCHUM, BBIABUTATh THUIIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEITUYMH;

CaMOCTOSITEJIbHO BBIOMpaTh CMOCO0 pelleHus y4eOHOU Qu3ndeckon
3a7aui (CpaBHEHHE HECKOJIbKMX BAapUAHTOB PEIICHHS, BbIOOp Haubosee
MOJIXO/ISIIETO C YYETOM CAMOCTOSITENIFHO BBIJCIIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS

UCIIOJIb30BATh BOMPOCHI KaK MCCIE0BATEIbCKII HHCTPYMEHT TIO3HAHUS;
IPOBOJUTH [0 CAMOCTOSITENILHO COCTABICHHOMY IJIAHY OTIBIT, HECIOKHBIN
¢u3znyecKkuil SKCHEPUMEHT, HEOOJIbIIOe HCCIeAOBaHUE (HU3HUECKOTO
SIBJICHUS;

OLICHMBAaTh HAa NPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMALHUIO,
MOJYYEHHYIO B X0J1€ MCCIIEI0OBAHUSI UJIH SKCIIEPUMEHTA,

CaMOCTOSITENILHO (DOPMYIIMPOBATH 0OOOIIEHHS U BBIBOIBI IO PE3yJIbTaTaM
IPOBEAEHHOTO HAOJIOCHHS, OTIbITA, UCCIIEI0BaHMS;

NPOrHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BuUTHE  (PU3HMUECKHX
IPOIIECCOB, a TAK)KE BBIIBUTATh MPEANOI0KEHU 00 MX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

IIPUMEHSTD Pa3JINYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI IPH IIOUCKE U
orbope MHPOpPMAIMKM WM JAHHBIX C YYETOM MPEIJIOKEHHOW ydeOHOU
duznyeckoil 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH MHPOPMALUIO

Pa3IUYHBIX BUJIOB M (JOPM MPECTABICHNUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHMANbHYIO (OpMy MpeacTaBlICHUsA
uHbOpMallMl W WIUIIOCTPUPOBATh peIIaeMble 3aJadyd  HECIOXKHBIMU
CXeMaMH, luarpaMmmMaMu, HHOU rpaduKoi U UX KOMOMHAITUSIMU.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUA:

B Xo0Jle 00CyXJeHHsl yueOHOro MaTrepuana, pe3yJbTaToB JIAOOPATOPHBIX

padoT 1 MPOEKTOB 3a/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK1aeMOIl TEMBI U

BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha PEIICHUE 3aJlaud U IOACpKaHUE
0J1arokeaaTeabHOCTH OOIICHUS;

COTOCTaBIIATh CBOM CYXKICHUS C CYXICHUSIMU JPYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh Pa3IMUNE U CXOJICTBO TO3UITNN;



BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX U TMCbMEHHBIX TEKCTaX;
nyOJIMYHO MPEACTABIATH PE3YJIbTAThl BHIIOJTHEHHOTO (PU3UUECKOTO OMbITa
(9KCTIepUMEHTa, UCCIIeI0BaHus, IIPOCKTA);

INOHMMAaThb W MCHOJb30BaTh  IMPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUYyAIbHOW palbOThl MNpPU PELICHUH KOHKPETHOM (u3mdyeckon
npo0JieMbl;

IPUHUMATh L€ COBMECTHOM JESITEIBHOCTH, OPraHU30BbIBATH ACHCTBUS
no e€ JOCTHXKEHHUIO: pPAcHpelesTh PpOiau, OOCYXIaTh MPOLECCHl U
pe3yJIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOO YaCTh pa0OThI, TOCTUTrasi KAYECTBEHHOI'O PE3yJIbTaTa 110
CBOEMY HAIPABICHUIO W KOOPAMHHPYS CBOM JEWUCTBUS C JPYTUMHU
YIeHAMHU KOMaH/Ibl;

OLICHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMH NPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIEHO CPOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIC yHUBEpPCAJIbHbIC y4eOHbIC 1eliCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJEMBbl B KM3HEHHBIX U Y4YEOHBIX CHUTyalUsiX, TPEOYIOIIMX
JUIs pelieHns GU3NUeCKUX 3HaHUM;

OPUEHTHPOBATbCS B  PA3JIMUHBIX MOAXOAAX MPUHATUS  pEIICHUU
(MHOIUMBUYaNbHOE, NPUHATHE PELICHUS B IPyINIE, MPUHITHE PEIICHUMN
rpyIIIoN);

CaMOCTOSITENIEHO COCTABIISITh aJITOPUTM PeIlIeHUs (PU3HUUECKOH 3a7aud WK
IUTAHAa HUCCIICOBaHMS C YYETOM HMEIOUIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, ApryMEHTUPOBATH IIPEUIAracMble BApUaHThI PELICHUM;
Jienath BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJII), AMOIMOHAJbHBIA HHTEJJIEKT:

JaBaTh aJCKBAaTHYIO OLIEHKY CUTyallMy U MpeiaraTh IaH €€ U3MEHEHHS;
OOBSCHATh NPUYUHBI  JOCTUXKEHUS  (HEJOCTHXKEHUS) Ppe3ysbTaToOB
JESATENIbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHKCII€ B XOJ BBINOJHEHUS
(U3MYECKOro HMCCIEAOBAHUS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSATENBCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYAHOCTEM;

OLICHUBATbh COOTBETCTBUE PE3yJIbTATa LIEJIU U YCIOBUAM;

CTaBUTh c€051 HA MECTO IPYrOro 4eJI0BeKa B XOJI€ CIIOpa WIH JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMaThb MOTUBbI, HAMEPEHUS U JIOTUKY JPYIOro;
pU3HaBaTh CBOE MPaBO Ha OLIMOKY NP pelICHUH (PU3NUECKUX 3a]1a4 WU
B YTBEPKICHUAX HA HAYYHbIE TEMbI U TAKOE K€ IPABO APYIoOro.



INPEAMETHBIE PE3YJIbTATDBI

K koHIty 00yueHus B 7 kjiacce npeMeTHbIE pe3yIbTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

UCIIOJB30BaTh  MOHATUS:  (UBMYECKHME U  XUMHUYECKHE  SIBJICHUA,
HaOII0JICHUE, SKCIIEPUMEHT, MOJIEb, TUIOTE3a, €AWHUIIBI (U3UYECKUX
BEJIMUMH, aTOM, MOJIEKYyJa, arperaTHbIe COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOe JBWKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHENHOE), TPACKTOPUS, PaBHOAECHCTBYIOIIAsS
cuna, aedopmanus  (ympyras, — IUlacTHYECKas),  HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

paznuyath siBiaeHUS (nuddys3us, TEIUIOBOE ABUKEHUE YaCTUIl BEIECTBA,
PaBHOMEpPHOE  JBIKCHUE, HEPABHOMEPHOE JBUXKEHUE, HWHEpLUS,
B3aMOJICHMCTBUE TEJI, PABHOBECUE TBEPABIX TENI C 3aKPEIUIEHHOW OCHIO
BpallleHus, TMeperaya AaBICHUS TBEPABIMU TeEJIaMHU, >KUAKOCTSIMU U
razamy, arMocdepHoe JaBlieHWEe, IUIaBaHUE TeJ, [pEeBpalleHUs
MEXaHUYECKON PHEPruM) Mo OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUWE HW3YUYEHHBIX (U3UYECKUX SIBIICHUM B
OKpY>KalollleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
MIPUMEPBI IBUKEHUSI C PA3JIMUYHBIMH CKOPOCTSIMU B KHWBOW WU HEKHMBOU
NpUpoOJie, NCUCTBUE CHJIbI TPEHUSI B MPUPOAEC U TEXHUKE, BIIHMSHUE
aTMOC(EPHOTO JIaBJICHUS HA )KUBOW OpTaHU3M, IIJIABaHUE PBIO, phIYary B
TeJIe YeJI0BEeKa, IMPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3NYECKUX SIBIICHUN;
OTMCHIBATh M3yUYCHHBIEC CBONCTBA TE M (PU3NUYECKHE SIBICHUS, HCTIONB3YS
bu3ndecKkue BETWYWHBI (Macca, O00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSIS CKOPOCTh, CUJIA YIIPYTOCTHU, CUJIA TSXKECTH, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, JKHUIKOCTHU, Tra3a),
BBITAIKMBAIONIAS CHUJIa, MEXaHH4YecKasi padoTa, MOIIHOCTb, IJICYO CHIIBI,
MOMEHT CHJIBI, KOX((HUIIMEHT TMOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KMHETUYEeCKass U TMOTEHIUAJIbHAs YHEPTUsi), MPU OMUCAHUM MPABUIHLHO
TpakToOBaTh  (PU3MUECKUH  CMBICT  HUCIOJIb3YeMbIX  BEIIUYWH, HUX
0003HAaYEHUA W €IUHUIIBI (PU3MUYECKUX BEIUYUH, HAXOJUTh (OPMYJIBI,
CBSI3BIBAIONIUE JTAHHYIO (PU3UUYECKYIO BEIMUYUHY C APYTHUMH BEIMYUMHAMM,
CTPOUTH TpaUKKU U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITUYUH;
XapakTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3YS TIPABWJIA CJIOKEHMsI CUJl (BAOJL OJIHOM MpsiMoii), 3akoH ['yka,
3akoH [lackarsi, 3akoH Apxumesia, MpaBUJIo paBHOBECHS pblyara (010ka),



«30JI0TOE€ IPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, NpPU H3TOM [aBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3alKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3NYECKUE SIBICHUS, IPOLECCHl U CBOMCTBA TEJl, B TOM YHCIIE

U B KOHTEKCTE CUTyallud MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH MPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE n3 1-2
JIOTMYECKHUX IIIaroB ¢ OMOpod Ha |—2 H3y4EeHHBIX CBOMCTBA (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarbs pacy€THble 3amadyd B 1—2 JEHUCTBUSA, HCHOJIb3YS 3aKOHBI H
dbopmybl, CBA3bIBarONIME (U3MYECKUE BEIMYMHBI: HA OCHOBE aHaJIu3a
YCIIOBUS 33]Ja41 3alHUCHIBATh KPATKOE YCIIOBHUE, MOACTABIATH (DU3HMUECKHE
BEJIMYMHBI B (OPMYJBl M MPOBOIAUTH Pacu€rhl, HAXOAUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JIJIsl PEIICHUS 3aa4, OLIEHUBATh PEATUCTUYHOCTh
MOJTY4YeHHOU (PU3NUECKON BEJIUUHHBIL;

pacrno3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO pEHIUTh MPU MOMOIIU
(bu3NYECKUX METOAOB, B OMIMCAHUU UCCIIEIOBAHUS BBIJICIATH POBEPIEMOE
NPEANoJoKeHne  (Tumoresy),  pas3ihyaTb W MHTEPIPETUPOBATH
MOJIYYEHHBI pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JENaTh
BBIBO/IbI 10 €T0 PE3YJIbTATAM;

IPOBOAMWTH OMBITHI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUM WU
bU3IIeCKuX CBOMCTB TeJ: dbopMyIHpOBATH IPOBEPSIEMbIC
MPEANOJI0KEHUSI, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYI0BaAHUS,
3aMMChIBATh X0/ ONbITAa U (POPMYJINPOBATH BHIBOJBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHM, MAacChl Tela,
00béMa, CHUIBI U TEMIEPATypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
UGpPOBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUA MPHOOPOB C YUYETOM
3a/IaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUM;

IPOBOAUTH UCCIEI0BAHUE 3aBUCUMOCTH OJAHON (PU3UUYECKOM BEJIUYUHBI OT
JIPYrol € HCIOJIb30BAHMEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JABWXKYILErocs Tela OT BPEMEHU [BMXKCHHUS Tela, CHUIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Teja, KayecTBa 00padOTKU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAAN COPUKOCHOBEHHUS TEJI, CUIIbI
YOPYTOCTH OT YAJIMHEHUS NPY>KUHBI, BBHITAIKUBAIOUIEH CUIBI OT 00BbEMa
NOrpy>KEHHOW YaCTH TeJla U OT IUTIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeNa, OT TITyOUHBbI, HA KOTOPYIO MOTPY>KEHO TENO0, YCIOBUN
IUTaBaHMsI TEN, YCIOBUI paBHOBECHs phluara M OJOKOB), y4yaCTBOBAaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBAaHUSA, CcOOUpaThb YCTaHOBKY U
BBIMOJHATh U3MEPEHUs, Clenysl NMPEeAJIOKEHHOMY IUIaHy, (PUKCHUpOBaTh
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTU (PU3MYECKHX BEJIIMYUMH B BUJE



MPEIIOKEHHBIX TaOMUIl U TrpaduKOB, JENaTh BBIBOJLI IO pe3yJbTaTaM
UCCIIEIOBaHMUS;

MPOBOJIUTH KOCBEHHBIC H3MEpEHUs (HU3UYECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPAOTO Tela, CHiIa TPEHHUS CKOJBKCHHUS,
JaBJICHUE  BO3/AyXa, BBITAIKUBAIONIAs  CWIa, JEHCTBYIOIIas Ha
HNOTpYXEHHOE B KHUJIKOCTh Te€JO, KOI(DPUIMEHT MONe3HOro AeHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAysl TPEIJIOKEHHOW WHCTPYKIUU: TIPH
BBITIOJTHEHUH HW3MEPEHU COOMpaTh JKCIEPUMEHTANIBHYIO YCTAaHOBKY W
BBIUUCIIATH 3HAYCHUE NCKOMOW BETUYNHBI;

co0JroAaTh IpaBUiia TEXHUKH OE30MMacHOCTH MpH padoTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIUAIBI JCUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOINAIOIIMECS COCYAbI, OapoMeTp,
phIUar, MOABWKHBIN U HEMOIBIKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS U3YYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHUA (B TOM YHUCIE:
HNOJUINIHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMED, MOPITHEBOW HACOC, APEOMET ), UCTIONB3YS 3HAHUS
O CBOMCTBaX (PM3MUECKUX SBICHUI 1 HEOOX0IMMBbIC (PU3NIECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOANTh  MPUMEPHl  (HAXOIWTh  WHGOpPMAIMIO O  MpPUMEpax)
MPAaKTHYECKOTO HWCIOJIB30BaHUs (DU3MYECKUX 3HAHWW B TOBCEAHEBHOU
YKU3HHU JIJIs1 o0ecrieueHrs 0€30MacHOCTH pU 00pallleHuy ¢ TpudopamMu u
TEXHHYECKUMU YCTPOMCTBAMH, COXPAHCHHS 3JI0POBbS W COOIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIEH Cpejie;

OCYIIECTBISATH OTOOp HWCTOYHWMKOB uH(Mopmammu B VHTepHETE B
COOTBETCTBHUHM C 3a/IaHHBIM ITOMCKOBBIM 3alIPOCOM, HAa OCHOBE UMEIOIINUXCS
3HAHUM M TyTEM CPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJEIAThH
uHPOPMAIIMIO, KOTOpas SIBISIETCS MNPOTHBOPEYMBOW WM MOXET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MIPU BHITIOJHEHUH YUeOHBIX 3aJaHUI HAYYHO-TIOMYJISIPHY IO
JUTEPATYpy (U3MUECKOTO  COJIepKaHUs, CIPABOYHbIE MaTepUabl,
pecypcebl cetu MHTepHeT, BiiageTh npruéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKWE MHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(MOpMAIUU HU3NIECKOTO COJIEPKaHus, B TOM
yucie MyOJIMYHO JAeNaTh KPAaTKHE COOOIIEHHS O pe3yJsibTaTaX IpPOEKTOB
WM y4eOHBIX MCCIIENOBAHUM, MPU HTOM TPAMOTHO HCHOJIB30BATh



U3YYCHHbI TOHATUMHBIN anmapar Kypca (U3HMKH, COINPOBOXAAThH
BBICTYIUJICHHE NPE3EHTALNEN;

+ TpU BBINOJHEHUH YYEOHBIX MPOEKTOB W MCCIEIOBAHUM paCIpEeAesiTh
O0513aHHOCTH B TpYyNIE B COOTBETCTBUU C IOCTABJIECHHBIMU 3aJa4aMH,
CIEIUTh 34 BBINOJHEHUEM IUJIaHA JCUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaA B  JEATENIBHOCTb  TPYMIbI,  BbICTPAUBATh
KOMMYHHUKATUBHOE B3aMOJCHUCTBUE, YUUTBIBASI MHEHUE OKPYKAIOILIUX.

K koHiry 00yueHusi B 8 Kkjiacce nmpeiMeTHbIEC PE3YJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXkaTh C(hOPMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHU:

*  HCIIOJIB30BAaTh ITOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE IBU)KCHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSHUSI BELIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIe Tela, HACBHIICHHBIH M HEHACBHIIEHHBIM Map, BIAXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHsS DHEPIUs, TEIUIOBOM JBUTraTElNb,
AJIEMEHTAPHBIN IEKTPUUECKUH 3apsil, dJIEKTPUIECKOE T10JI€, IPOBOJHUKH
Y JUDJIEKTPUKH, TOCTOSIHHBIN JIEKTPUYECKUN TOK, MATHUTHOE T10JIE;

+ pa3nuyarh SIBICHUS (TEILUIOBOE PACUIMPEHHE MU CXKATUE, TEIUIoNepenaya,
TEILUIOBOE PAaBHOBECHE, CMAYMBAHHWE, KAIWJLUIAPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJCHCAllUs, IJIaBJICHHUE, KpUCTalu3auus (OTBEpIEBaHUE), KHUIIEHHE,
Terionepeaaya (TEmI0MpPOBOHOCTb, KOHBEKIMS, U3JTyYEHUE),
DNEKTpU3aLUs TEJl, B3aUMOJIECHUCTBUE 3apsANIOB, AEHUCTBUS DJIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICVICTBUE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHasi MHAYKIINSA)
[0 OIMCAaHUI0 MX XapaKTEpPHbIX CBOMCTB U HAa OCHOBE OIIBITOB,
JNEMOHCTPUPYIOLINX JaHHOE (PU3UUYECKOE SIBICHUE;

+ pacro3HaBaTh TMPOSIBICHWE HW3YYEHHBIX (U3UYECKUX SBICHUM B
OKpY’KalollleM MHpE, B TOM uucie (PU3UYECKUE SIBICHHUS B MPUPOJIE:
IIOBEPXHOCTHOE HATSHKCHUE W KANWULIPHBIE SBICHWS B IIPUPOJIE,
KpUCTaUIbl B Ipupoae, usinydyeHue ConHua, 3amep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHKE POCH], TYMaHa, UHEs, CHETa, JIEKTPUIECKHE
SBIICHUSI B aTMocdepe, dJIEKTPUIECTBO JKMBBIX OPTaHU3MOB, MarHHUTHOE
nosie 3emiH, Apedd TOIIOCOB, POJIb MArHUTHOTO TOJS Ui KU3HU Ha
3emuie, MOJISIPHOE CUSIHUE, ITPU 3TOM IIEPEBOANTH MPAKTUYECKYIO 33/1a4y B
y4eOHY10, BBIICIATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKH) (PU3MUYECKUX
SIBIICHUI;

+  ONKUCHIBaTh U3YUYECHHBIE CBOMCTBA T€N U (PU3UUECKHUE SIBJICHUS, UCTIOJIb3YsI
¢duznyeckre BeIUUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTBI, YJEJIbHAas TEINIOEMKOCTh BEIIECTBA, YZACJIbHAsA TEIUIOTA
IUTABJICHUS, YJielbHas TEIJIoTa MapooOpa3oBaHus, YJelbHas TEIoTa
CTOpaHHs TOIUIMBA, KOA(D(UIMEHT TMOJe3HOr0 JEHCTBUS TEIIOBOM



MAIllMHbI, OTHOCUTEIIbHAS BIIAXKHOCTH BO31yXa, JIEKTPUUYECKUHN 3apsih,
CUJla TOKa, DJIEKTPUYECKOE HAIPSIKEHHUE, CONPOTHBIICHUE IPOBOJIHMKA,
yAETbHOE  CONpPOTHBIICHWE  BemlecTBa, padoTa U MOIIHOCTb
ANEKTPUYECKOr0 TOKAa), NpPH OMNHCAHUM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKU CMBICI HCIHOJIb3yEMbIX BEIMYMH, O0O3HAYECHUS] U E€IUHUIIBI
$u3nYeCKUX BEJIUYUH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(Gu3MYECKyI0 BEIMYUHY C JPYTUMHU BEIUYMHAMU, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIIMYNH;

XapakTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU
CTPOEHHUsI BEIIECTBA, NPHUHIMI CYNEPHNO3ULMU TOJIeH (HA KaYeCTBEHHOM
YPOBHE), 3aKOH COXpAaHEHUS 3apsaaa, 3akoH OMa JUIsl yyacTKa LETH, 3aKOH
Jxoyns—JleHia, 3aKOH COXpaHEHUsS JHEPruM, IIPU ITOM JaBaTh
CIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA M 3aMHChIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHNUE;

OOBSICHATh (PU3UUECKHE MPOLIECCHl W CBOWCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JTOTHYeCKUX
1aroB ¢ omnopoi Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBJICHUH,
(bu3nYECKNX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHUCTBHS, HCIOJbB3Yysl 3aKOHBl U
dbopmybl, cBA3bIBaroNIME (U3MYECKUE BEIMYMHBI: HA OCHOBE aHaju3a
YCJIOBUS 3a/a4M 3allUChIBATH KPATKOE YCJIOBHUE, BBIABIIATH HELOCTATOK
JMAHHBIX [UJIS  peIleHHs] 3aJadd, BBIOMpaATh 3aKOHBI U  (POPMYIIBI,
HEOOXOMUMbIE JJisi €€ pelIeHHus, NPOBOAUTH pPACUEThl U CpPABHUBATH
MOJTy4YeHHOE 3HaueHne GU3NYECKOI BEIMYMHBI C U3BECTHBIMH JAHHBIMU;
pacno3HaBaThb MPOOJEMBbl, KOTOpPbIE MOXXHO PpPELIUTh MpPU HOMOIIU
(U3NYECKUX METO/OB, MCIIONb3Yysl ONUCAHHE HCCIEIOBaHUS, BbIIEIATH
IIPOBEPSAEMOE  MPEAIONIOKEHUE, OLECHMBATh IPABWIBHOCTh MOPSAJIKA
IIPOBEJICHUSI UCCIIEA0BAHNS, 1€TIATh BBIBOBL;

IPOBOANWTH OMBITHI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUA WIH
(bu3nYECKUX CBOWCTB TeJ (KalWUIPHBIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT I[BETa H3JIy4aromie (moryonaroiei)
MTOBEPXHOCTH, CKOPOCTh HMCIIAPEHHS] BOABI OT TEMIIEPATYpPbl KUIKOCTH H
IIoIAa €€ IOBEPXHOCTH, DJJIEKTPU3aLlMs TEel M B3aUMOJCHUCTBUE
IEKTPUYECKUX  3apsl0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJM3alMsl MArHUTHBIX IIOJI€H ITOCTOSIHHBIX MAarHUTOB, JEHCTBUSA
MAarHATHOTO TOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMATHHTA,



CBOMCTBa dJEKTPOJABUTATENI TOCTOSHHOTO TOKa): (OpMYIUpOBATH
pOBEPsiEMbIE MTPEATOIOKEHHSI, COOUPATh YCTAHOBKY U3 NMPEJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XOJ OIbITa U (POPMYITUPOBATH BHIBOIBI;
BBIIIOJHATh ~ NOPSIMbIE  U3MEPEHUA  TEMIEpPATypbl,  OTHOCUTEIbHOU
BJI&KHOCTH BO31yXa, CHJIbl TOKa, HAIPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYUKOB (PU3MUECKUX BEITUYUH, CPABHUBATh
pE3yNbTaThl U3MEPEHHM ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH;
MIPOBOAUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOMN (hM3UUYECKON BETMUUHBI OT
JIpPYyro C UCHOJIb30BAHUEM TMPSAMBIX HU3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUMKA OT €ro JUIMHBI, IUIOMAAW IOMEPEYHOTO
CEYEHUS U YAEIBHOIO CONPOTUBIICHMS BEILIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPsHKEHWs Ha  IPOBOJHUKE,
UCCIICOBAHUE IOCIEAOBATEIBHOIO W MapaJUIEIbHOIO COEAUHEHUN
MPOBOJHUKOB): TJIAHUPOBATh HCCIEIOBAaHUE, COOMpPATh YCTAaHOBKY H
BBIMOJHATh U3MEPEHUs, Cienys NMPEeAIOKEHHOMY IUIaHy, (PUKCHUpOBaTh
pe3yNbTaThl MOJYYEHHOM 3aBUCHMOCTH B BHJAE TaOJIUI] U TpadUKOB,
JIeJIaTh BBIBOJIBI 11O PE3yJIbTaTaM UCCIICIOBAHUS;

MPOBOJIUTH KOCBEHHbIE U3MEpEHUs] (PU3nyecKux Beau4uH (yAesibHas
TEMJIOEMKOCTh  BEIIECTBA, COMNPOTUBIIEHHWE MPOBOAHMKA, pabdoTra U
MOIIIHOCTh AJIEKTPUYECKOTO TOKA): IJIAHUPOBATh H3MEPEHHsI, coOMpaTh
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CHEAYsl NMPEIJIOKEHHON WHCTPYKLHH, U
BBIYUCIISATh 3HAYEHNUE BEJTMUHHBI;

cOOJTI0/IaTh MTpaBUiIa TEXHUKHU 0€30MacHOCTH MPpHU padoTe C 1abopaTOPHBIM
000pyI0OBaHUEM;

XapaKTEepPU30BaTh TMPHUHIUIB  JEHCTBHUSI HU3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHud (B TOM 4YHUCIE:
CUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETpP, MapoBas TypOWHA, aMIEpMETp,
BOJIbTMETP, CYETYUK DIIEKTPUUECKOM HHEPrUHU, DIIEKTPOOCBETUTEIbHBIC
pUOOPBI, HArPEBATEIbHBIE ANEKTPONPUOOPHI (IIPUMEPHI), FITEKTPUUECKUE
NPEIOXPAHUTEIHN, DIEKTPOMATHUT, 3JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCTIONB3YSl 3HAHUS O CBOMCTBAX (PM3WYECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTEIbHBIC
npuboOpbl MO CXEeMaM M CXEMaTUYHBIM pUCYHKaM (GKMIAKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, JJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
LIETIEH C MOCIIEI0BATEIbHBIM U ITAPAIIICIIbHBIM COCAUHEHUEM JJIEMEHTOB,
pasznuuas ycJIoBHbIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETICH;



+ TOPUBOIUTH  MpUMEpbl  (HaAXOAUTh HWHPOPMALMIO O  IpUMEpax)
IPAaKTUYECKOr0 HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B IOBCEAHEBHOU
AKU3HU 1711 oOecriedeHust 0€30MacHOCTH IpHU 0OpaIieHny ¢ mpudopaMu u
TEXHUYECKHMMHU YCTPONCTBAMHU, COXpPAHEHHs 370pPOBbS U COOJIOACHUS
HOPM IKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIICH Cpejie;

+ OCYIIECTBIISATh TMOMCK HMHPOpMauu (U3NYECKOTO COJAEpKaHUS B
WuTepHere, Ha OCHOBE HMEIOIIMXCS 3HAHUW M NTYTEM CpaBHEHUs
JIOTIONTHUTEIIFHBIX ~ MCTOYHUKOB  BBIACIATH  WHGOPMAIIMIO, KOTOpPAs
SBJISIETCS IPOTHUBOPEUNBOM MIM MOKET ObITh HETOCTOBEPHOIA;

*  HCIIOJIb30BaTh MPH BBHIOJHEHUN YUEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYTO
JaUTepaTypy  (QHU3MYECKOro  COAEpX aHHs, CIpPaBOYHbIE MaTepHAaIbI,
pecypcbl cetu IHTepHeT, BnajeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIUK U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

+ co3gaBaThb COOCTBEHHBIE MHCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHUS,
0000mass wHMOPMAIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3UUYECKOTO
COJEpKaHusl, B TOM 4UHCJIE MyONUYHO TMPEJACTABIATh PE3yJIbTaThl
IPOEKTHON WJIM HCCIIeI0BATENbCKOW AESITENbHOCTH, MPU 3TOM TPaMOTHO
UCTOJIb30BaTh M3YYCHHBI TOHATUWHBIA ammapar Kypca (U3UKH,
COIPOBOKIATh BBICTYINICHHUE MTPE3CHTALIUEH;

« TpU BBHINOJHEHUH YYEOHBIX MPOEKTOB U MCCIEIOBAHUMA (PUINUECKUX
MPOIIECCOB PaCHpeeNiaTh OOS3aHHOCTH B TPYyMNE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 3aJ[auaMHU, CIICTUTH 3a BBITIOJHEHUEM IIJIaHa JIeHCTBUIN U
KOpPPEKTUPOBaTh €ro, aJeKBaTHO OIICHMBaTb COOCTBEHHBIN BKJIaa B
NesITeIbHOCTh TPYIIIBI, BHICTPAauBaTh KOMMYHHKATUBHOE B3aMMOJICHCTBHE,
IPOSIBIISISE TOTOBHOCTH Pa3peliaTh KOH(PIUKTHI.

K konIty o0yueHus B 9 kjiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Yy 00YHAIOIINUXCS YMEHUM:

+ UCHOJb30BaTh TMOHATHUA: CHUCTEMa OTCUYéTa, MaTepHalibHas TOYKa,
TPAEKTOPHS, OTHOCHUTEIHHOCTh MEXAaHUYECKOTO ABMXKCHHS, AePopMarius
(ympyras, mnjuacTuyeckas), TpPEHHUE, LEHTPOCTPEMUTENBHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, LIEHTP TSKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSKECTU TBEPAOIO TeJa, PABHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(pPa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHWTHBIE BOJIHBI,
IIKaJIa AIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAITBHO30PKOCTb,
CTHEKTPHl MCIyCKaHWs M MOTJIOMICHUs, anb(da, OeTa- U ramMMma-u3mydeHus,
U30TOIIbI, JIEpHAsI SHEPTEeTUKA;

+ pa3niuyaTh SABJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BHUKEHHE, CBOOOJHOE
naJIeHUe TeJ, PABHOMEPHOE JBUKEHHE M0 OKPY>KHOCTH, B3aUMOICHCTBHE



TeJ, PeaKTHUBHOE JABI)KEHHUE, KojieOaTelbHOE IBMKEHHE (3aTyXalolue U
BBIHYICHHbIE KOJI€OaHMsI), PE30HAHC, BOJIHOBOE JIBXKEHUE, OTPaKCHHE
3BYKa, NPSIMOJIMHEHMHOE pacHpOCTpPaHEHUE, OTPAKEHUE M MPEIOMIICHUE
CBETA, MIOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pa3JIoKeHUE OEJI0ro CBeTa B
CIEKTp ¥ CJIOXEHHE CHEKTPaJbHBIX IIBETOB, JTUCIEPCUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa
U3JTy4EHUs) 10 OMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIONINX JaHHOE (U3NUECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SIBICHUUA B
OKpy»XaroleM Mupe (B TOM 4Yucie (Qu3nyeckue SBJICHHS B MPUPOJIE:
IPUITUBBI U OTJIUBBI, IBIKEHUE T1aHeT COMHEYHON CUCTEMBbI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKUE BOJHBI, I[yHAMH, 3XO0, IBETa Te,
ONTUYECKHUE SIBICHUS B MPUPOJE, OMOJIOTMYECKOE ACHCTBUE BUIUMOTO,
yIbTPA(HOIETOBOTO W PEHTTEHOBCKOTO W3JyYCHHM, €CTECTBEHHBIN
paZvoOaKTUBHBIN (POH, KOCMHUYECKHE Jy4YHd, PAJHOAKTHUBHOE H3ITyUYCHHE
NPUPOIHBIX MHHEPAJIOB, JEHCTBUE PAJAMOAKTHBHBIX W3JIYyUYEHUNA Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM NEPEBOAMUTH IMPAKTHUUECKYIO 3a7ady B
y4eOHYI0, BBIICNATHh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PUIMYECKUX
SIBIICHU;

OIKCHIBaTh U3yUYEHHBIC CBONCTBA TN U (PU3NUECKUE SIBICHUS, UCTIONB3YS
dbu3nyeckue BEIUYUHBI (CpElHSAsT U MIHOBEHHAas CKOPOCThb Tejla Mpu
HEpPaBHOMEPHOM JIB)KEHUH, YCKOPEHME, IepeMelleHHne, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CWJIa YNPYroCTH, CUJIAa TSXKECTH, YCKOPEHHE
CBOOOJHOTO TAJCHMs, BEC Tela, HUMIYJIbC TeNa, HWMITYJIbC CHUJIB,
MeXaHW4Yeckas paboTa W MOIIHOCTb, TOTEHIIMATbHAS JHEPrus Tena,
MOJHSITOrO0 HaJl TMOBEPXHOCTBHIO 3€MJIM, MOTCHIMAIbHAS SHEPIHsl CXKATON
NPY>KUHBI, KUHETHYECKash SHEPrus, IOoJiHAsg MEXaHW4YecKass SHeprus,
NEPUO U YacTOTa KoJieOaHM, JUTMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTeNb MPEJIOMIICHHS] CPEJIbl), TPU OMUCAHUH
NPaBUJIBHO TPAKTOBAaTh (U3MYECKUNW CMBICT HCIHOJIB3YEMBIX BEIWYHH,
0003HAaUEHUA W €IUHUIIBI (PU3MUECKUX BEIWYUH, HAXOJUTh (OPMYJIBI,
CBSI3BIBAIOILME JIAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMHU BEIMUNHAMU,
CTPOUTH TPpaPUKN N3YyUEHHBIX 3aBUCUMOCTEH (DM3UYECCKUX BEIIMUNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKUE SIBICHUS U TMPOIIECCHI,
UCIOJIB3YSl 3aKOH COXPAHEHUS PHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHMUS,
OPUHITUI  CYNEPIO3UIMK  CHJI, TPUHIUI OTHOCHUTENIbHOCTH [ 'amuies,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHHS HMMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPETOMIICHHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAI0OBOTO U MACCOBOTO YHUCEI



OpU SJACPHBIX PEAKIUSIX, MPU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMUCBIBATh €r0 MaTEMATHUUECKOE BhIPAKECHHE;

OOBSCHATh (PU3UUECKHE IMPOLIECCHl W CBOWCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CUTyallui MPAKTUKOOPHUEHTHUPOBAHHOI'O XapaKTEpa: BBIABIATH
MPUYHUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHNE U3 2—3 TOTUYECKUX
[IaroB ¢ OMopod Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUM,
(bu3nYECKUX 3aKOHOB UM 3aKOHOMEPHOCTE;

pemiath pacuéTHble 3ajaud (omMparolMecss Ha cucteMy u3 23
ypaBHEHMI ), UCTI0JIb3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIIE (PU3NUECKHE
BEJIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBUSA 3aJayd 3alUChIBaTh KpPAaTKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIINE WJIM M30BITOUHBIC TaHHbIC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJIs PEIICHUs, TPOBOIUThH PACUETHI U
OLICHMBATh PEATMCTUYHOCTh [MOJYYEHHOTO 3HAuYeHHUs] (U3HUYECKOU
BEJIUYUHBL;

pacrno3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO pEHIUTh MPU MOMOIIU
($U3NYECKUX METO/OB, HCIONb3Yysl OMHCAHHE HWCCIECIOBAaHUS, BBLICIATH
IpOBEPSIEMOE  TPEIINONOKEHNE, OIICHUBATh NPAaBWJIBHOCTh MOpPSIKA
NPOBEJCHUS  UCCIENOBAHMS, JIeJlaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOJIEHUHN U OTIBITOB;

IPOBOAMWTH OMBITHI MO HAOMIOACHUIO (DU3MYECKUX SIBICHUM WU
¢usznyecKux CBOMCTB Ten (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPryU, 3aBUCUMOCTh Mepuoa KoJIeOaHUW MPY>KUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTU MPY>KUHBI U HE3aBUCHMOCTb OT
aMIUTUTY]Ibl MJIbIX KOJIEOAHUM, TPSIMOJIMHEMHOE PacpOoCTpaHEHUE CBETA,
pa3noxeHue Oeloro cBera B CHEKTP, U3YUEHHE CBOMCTB M300pa)KCHUS B
IUIOCKOM 3€pKajie M CBOWCTB M300pakeHHs TMpeaMeTa B coOmparoieit
JMH3€, HaONIOJCHUE CIUIOMIHBIX W JIMHEHYaTbIX CHEKTPOB H3Iy4YEHUs):
CaMOCTOSITEIbHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0Opy/lOBaHUs, OMNHUCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
dbopMyIMpOBaTh BHIBO/IBI;

IPOBOANUTH TPH HEOOXOJUMOCTU CEPUI0 MPSIMBIX HM3MEPEHUHU, OMpenesss
CpellHee 3HAaYeHUE u3MepseMoil BeIMYMHbl ((DOKYCHOE pPaCCTOSHHE
coOuparoiei JMH3bl), OOOCHOBBIBATH BBIOOp CMOCOOa HM3MEpeHUs
(M3MEpPUTENHHOTO MTPUOOPA);

NPOBOANTh HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKMX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHHUH (3aBUCUMOCTh MyTH OT BpEMEHU
IpU PaBHOYCKOPEHHOM JIBUKEHUU 0O€3 HadyaJbHOM CKOPOCTH, MEpHoja
KoJIeOaHUN MaTeMaTUYecKOro MasTHHUKA OT JUIMHbI HUTH, 3aBUCUMOCTHU
yria OTpaXE€HHUs CBETa OT yrja MaJeHHs W yIiia MPeJOMIICHHS OT yIJia



NaJeHus): IUIAHUPOBAaTh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysibTaThl MOJYYEHHOM 3aBUCHUMOCTH
bu3nYecKkuX BEIUYUH B BUJE TAOMUIl ¥ rpadUKOB, JENaTh BBIBOJBI IO
pe3ysbTaTaM UCCIICIOBAHMS;

NPOBOANTH KOCBEHHBIE W3MEpeHUs (U3MUECKUX BEJIUYUH (CpEeIHAS
CKOpPOCTb M YCKOpPEHHE Tejla NpHU pPaBHOYCKOPEHHOM JBM)KCHHH,
YCKOpEHUEe CBOOOJHOTO MaJeHUs, KECTKOCTb MPYXKUHBIL, KOIPPUIUEHT
TPEHHSI CKOJBKCHHsI, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa WU
nepuoa KojeOaHWi MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTHUYECKasl Cuja CcoOuparoled JIMH3bI, PAJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTANIbHYI0 YCTaHOBKY H
BBITMOJIHATh U3MEPEHUs, CleAys NpPeIOKEHHOW HHCTPYKIUHU, BBIYHCIATH
3HAa4YCHHUE BEIMYMHBI U aHAJTU3UPOBATH MOYYCHHBIE PE3YIIbTAaThl C YIETOM
3aJIaHHOW MOTPENTHOCTH U3MEPEHU;

coOJI01aTh MpaBUIIa TEXHUKHU 0€30MacHOCTH IpH padboTe ¢ 1ab0paTopHBIM
000pyI0BaHUEM;

pa3inuyuaTh OCHOBHBIC TNPU3HAKKM M3YUYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuagbHas TOYKa, abCONIOTHO TBEPIOE TENO, TOUYCYHBIH HCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, ITUIAHETapHas MOJENIh aTroMa, HYKJIOHHas
MOJIeIb ATOMHOTO SIpa;

XapaKTepU30BaTh TMPUHIUIBI JEUCTBUA M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOHM Ha WX OMHCAHUA (B TOM YHCIE:
CHMJIOMETP, JATUYUKH IIOJIOKEHHUS, PACCTOSHUS U YCKOPEHMsl, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmnapar, ONTHYECCKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHHMA U HEoOXoauMmble (U3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMATHUHbIE PUCYHKH U3yUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX NMPUOOPOB M TEXHOJIOTHUYECKHX MPOIIECCOB
IpU PEUICHUH y4eOHO-MPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbI s
MOCTPOCHUS N300paKEHUH B TNTOCKOM 3epKalie M COOMpAIOIIeH JINH3E,
OPUBOJUTH  MPUMEPHl  (HAXOIWUTh  HWHOOpPMAIMIO O  MpPUMEpax)
IPAKTUYECKOI'0 HMCIHOJBb30BaHUSA (PU3MUECKMX 3HAHUW B MOBCEIHEBHOMU
KU3HU A1 oOecriedeHnst 0€30MacHOCTH U 0OpaIieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbS W COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIeH cpee;

OCYIIECTBIISATh TNOMUCK HHPOpMAMU (PU3NYECKOTO COACpKAHUS B
HuTepHere, caMOCTOSITENRHO (POPMYIUPYS TOUCKOBBIHN 3alIpoC, HAXOAUTh



NyTH ONPEJENICHUs] JOCTOBEPHOCTH MOTYYeHHON HH(POPMAIIMU HAa OCHOBE
MMEIOLIMXCS 3HAHUW U TOIIOJIHUTEIBHBIX UCTOYHUKOB;

UCIOJIb30BaTh PU BHIIOJHEHUH YUEOHBIX 3aJaHUI HAYyYHO-IIOMYJISIPHYIO
JUTEepaTypy  (QU3MYECKOro COAEpXkaHMUs, CIPABOYHBIE MaTEepUAIbI,
pecypcel cetu IHTepHET, BllaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpa3oBaHus HH(OOPMALIMU U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILIEHUS HAa OCHOBE
uH(OpMAIMU U3 HECKOJbKHX HMCTOYHUKOB (PU3MUYECKOTO COACPIKAHUSA,
yOJIMYHO MPEACTABIATH PE3YJIbTAThl IPOEKTHON WM UCCIIE0BATEIbCKON
NEATEIbHOCTH, TIPU OTOM TIPAMOTHO  HCIIOJIB30BaTh  HM3Y4YEHHBIN
NOHATUMHBIN amnmapaT HM3y4yaeMoro pasfena (U3UKM U COMpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalueil Cc Y4&€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IIVTAHUPOBAHUE

7 KIIACC
KonuvecTBo yacos
Ne HaumenoBanue pa3ieioB U TeM
Konrpoabnubsie  IIpakTHue
n/n NMPOorpaMMbl Bceero
padoThI padoThI
Pasznen 1. ®usuka u eé posib B IO3HAHUHN OKPYKAKOIIET0 MUPa
1.1 ®du3uka - Hayka 0 IpUpoje 2
1.2 Puznyeckre BeITMUYNHbI 2 1
1.3 EcTtecTBeHHOHAYUYHBIN METO]] TO3HAHUS 2 1
Hroro no pazneny 6
Pa3nes 2. [leppoHayajibHbIe CBe/ICHUS] 0 CTPOEHUH BelllecTBa
2.1 CrtpoeHue BeriecTBa 1
29 JIBr>KeHUE U B3aMMOJICHCTBUE YACTHII ) 1
’ BEIIIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2
Hroro no pasneny 5
Pa3nen 3. /IBu:keHUe U B3aMMOJAeHCTBHE TeJ
3.1 MexaHndeckoe IBMKEHHE 3
3.2 HNuepuus, macca, IIIOTHOCTH 4 1




33 Cuna. Bune! cun 14 2
Uroro no pazaeny 21
Pasnen 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 JHaBnenue. llepenaua naBnenus TBEpABIMU 3
' TeJIaMU, )KUJKOCTSIMU U ra3aMu
4.2 JlaBieHune >KuIKOCTH 5
4.3 ATMochepHoe naBlieHHE 6
44 JleficTBrE KUAKOCTH U ra3a Ha MorpyXEHHOe 7 3
' B HUX TEJIO
Hroro no pazgeny 21
Pa3nes S. PaGoTa m MOIIHOCTB. DHeprust
5.1 Pabora 1 MOIIIHOCTE 3 1
5.2 IIpocTsie MeXxaHU3MBI 5 1
53 Mexanuyeckasl SHEpPIus 4 1
Hroro no pazneny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12




8 KUIACC

HaumeHnoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

Ne i/ Konrpoasnbsie IIpakTnu
IpOorpamMmmal Bceero
padoTsbI padoThI
Pa3gen 1. TensioBbIe ABJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7
1.2 TeroBbie TPOIIECCHI 21 1 5
Hroro no pazneny 28
Pazjen 2. DiekTpruyecKue 1 MATHUTHbIE SIBJIEHUSA
)1 DJIEKTpUYECKUE 3apsA/ibl. 3apsHKEHHBIE Tea 7 |
' 1 UX B3aUMOJEUCTBHUE
2.2 IToCTOSHHBIN IIEKTPUUYECKUIN TOK 20 2 7
2.3 MarHuTHbI€ SIBJICHUSI 6 1 1.5
24 DNeKTpOMarHuTHasi MHAYKIUS 4
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 14.5




9 KUIIACC

Ne i/

HaumeHnoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

KonTpoabubie  IlpakTuyu
IpOorpamMmmal Bceero
padoTsbI padoThI
Pa3zgen 1. Mexannueckue siBJeHHUS
11 MexaHH4ecKoe TBUKEHHE U CTIOCOOBI eTo 10 |
' ONMCaHUsA
1.2 B3aumoneiictue Ten 20 1 3
1.3 3aKOHBI COXPAHECHHUS 10 3
Hroro no pazneny 40
Pasznea 2. Mexannueckne KoJie0aHHS M BOJIHBI
2.1 MexaHuveckre KojaeOaHus 7 3
2.2 MexaHndyeckue BOJIHBI. 3BYK 8 1 3
Wroro no pazaeny 15
Pasnen 3. DiekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI
31 DIIEKTPOMArHUTHOE TOJIE U 6 5
' AJNIEKTPOMATHUTHBIE BOJIHBI
Uroro no pazaeny 6
Pasnen 4. CBeToBbIe sIBJICHUS
4.1 3aKOHbI pacIPOCTPAaHEHUS CBETA 6 2




4.2 JIuH3BI ¥ onrTHYeCKKe MPUOOPHI 6 3
43 Paznoxenue 6eoro cBera B CIIEKTP 3 2
Uroro no pazaeny 15
Paszgen S. KBanToBble siBJIeHUS
5.1 Hcnyckanue v norionieHue CBeETa aToMOM 4 1
5.2 CtpoeHue aTOMHOTO s/ipa 6 1
53 SnepHblie peakuu 7 1
Hroro no pazneny 17
Pa3nes 6. [loBTOpHTEIBHO-00001IAK0IIHI MOLY.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHHS 9 )
' Kypca ¢pusuku 3a 7-9 xiacc
Htoro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27







HNOYPOUYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acosB

KonTpoibHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

=

dusuka — HayKa 0 IpUPOJE.
SABnenus npupoasl. Puznueckue
SIBJICHUS

MeX&HI/I‘IeCKI/Ie, TCIIJIOBBIC,
QJICKTPHUYCCKNEC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC ABJICHUA

duznyeckre BETUINHLI U UX
HU3MCPCHHUC

VYpok-uccnenonanue "M3mepenue
TeMIepaTypbl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETPA U JTaTINKA
TeMmneparypbl”

Kak ¢u3uka u npyrue ecrecTBEHHbIE
HAyKH U3y4yaroT IPUPOLY.
EcrecTBeHHOHAY4YHBIN METO/T
no3Hanus. Onucanue GU3NYeCKux
SIBJICHUM C IIOMOIBIO MOJCIIEH

Ypok-uccrnenosanue "[IpoBepka
THITOTE3bI: TATBHOCTH MOJIETA MapuKa,
IMYIIEHHOI'O TOPU30HTAJIBHO, TEM
OoJpInie, yeM OoJIbIle BhICOTa MmycKa'"




Crpoenue BeriecTBa. OMBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIECTBA

JIBM>KeHUE 4acTUIl BELIECTBA

VYpok-uccinenoBanue «OnbITH IO
HaOJIIOICHUIO TETIIOBOTO PACIIHPEHHS
ra3oB»

10

11

12

13

14

15

ArperatHble COCTOSIHHS BEIleCTBa

B3anmocBs3b MeXy CBOHCTBAMH
BEIIECTB B Pa3HbIX arperaTHpIX
COCTOSIHUSIX U UX
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHHIMA
BOJbI

Mexanuueckoe ABUKEHHE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JBUYKEHUE

Cxopoctb. EnuHMIBI CKOpOCTH

Pacuer IMyTH XU BpCMCHU IBUKCHUA

WNuepuus. 3aKkoH MHEPLIMH.
B3aumoneicTeue Tenn Kak npu4rHa
W3MEHEHUSI CKOPOCTHU JIBHXKEHUS TEIl

16

IInotHOCTH BeliecTBa. PacueT Maccrl
U 00bEMaA TeJa IO €ro IUIOTHOCTHA

17

JlabopaTtopHnas pabora «Onpenenenue




IJIOTHOCTH TBEPAOTO TEIIa»

Pemrenue 3amau mo treme "IIimoTHOCTH

18 "
BEILIECTBA
Cuna kak xapakTepucTHUKa

19 B3aumoaencTaus tei. Cruna
yrpyroctu. 3akoH ['yka
JlaboparopHnas pabora «3ydenue

20 3aBHCHUMOCTH PaCTsDKEHUS
(mehopmariun) mpy>kUHBI OT
MIPUIIOKEHHOM CHITBD)

21 Arnenue Tarorenus. Cuiia TsHXKECTH
CBs13b MEX]ly CHIION TSAXKECTH U

22 Maccoii Tena. Bec tena. Pemenne
3amau o teme "Cuiia Tsokectu"

7 Cuna TsKeCcTH Ha JPYTUX MIIaHeTax.
duznveckre XapakKTepPUCTHKH TUIaHET

24 N3mepenue cui. JluHamomeTp

25 Bec Tena. Hesecomoctn
CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX

26 110 OJTHOW MPSIMOM.
PaBHoOpelicTBYOIIAsA CHIT

7 Pemrenne 3amad mo teme
"PaBHOnelicTBYIOMIAs CHIT"

)% TpeHue CKOJIbKEHUS U TPEHUE TIOKOSI.
Tpenue B npuposie ¥ TEXHUKE

29 JlaGopatopHas pabota «3yuenue




3aBUCUMOCTH CHJIBI TPEHUSI
CKOJIb)KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMpUKaCAIOIINXCS
MMOBEPXHOCTEI

30

Pemenue 3amau Ha onpeneneHue
PaBHOJICUCTBYIOIIEH CUIIBI

31

32

33

34

Pemrenue 3amaud mo remam: «Bec
tenay, «['paduyaeckoe nzodpaxeHue
cuy, «Cunby, «PaBHOACHCTBYOIIAS
CHII»

KonrtposnbHas pabora 1o remam:
«MexaHuueckoe JBIKeHUe», «Macca,
TUIOTHOCTBY, «Bec Tenay,
«['padmueckoe n3odpakeHNe CUID»,
«Cumbny

Hasnenue. CriocoObl yMEHBIIEHUS U
YBEJIUYEHUS JaBJICHUS
JlaBneHue rasza. 3aBUCUMOCTb

JaBJIEHH Ta3a OT 00bEMa,
TEeMIIEPATypPhl

35

[Tepenaua naBieHus: TBEPIBIMU
TeJaMU, )KUIKOCTSIMH U ra3aMu. 3aKoH
Ilackansa

36

HaBHeHI/Ie B XXUJKOCTH M Ta3c,
BBI3BAHHOEC ,ZIeI\/’ICTBI/IeM CHIJIBI TSIDKECTHU

37

Pemienue 3aga4d no teme ((I[aBJIeHI/IC B
KUIKOCTH U Ta3c. 3akon ITackams»

38

Coobmaromuecs cocyabl




39

40

IM'mapaBauyeckuii mpecc

Manowmetpsl. [TopriHeBoi
SKUIKOCTHEIM HACOC

41

Atmocdepa 3emiu. [Ipuanab
CYyILLIECTBOBAHMS BO3yILIHON
0001109KH 3eMiTH. 3aBUCHMOCTh
aTMOC(EpHOT0 TaBJICHHS OT BHICOTHI
HaJl ypPOBHEM MOPS

42

Bec Boznyxa. ATMocdepHoe 1aBieHue

43

W3mepenune atMmochepHOTO JTaBICHUSI.
OmnbiT Toppuyenm

44

45

46

3aBUCUMOCTb aTMOC(HEPHOT0
AAaBJICHUA OT BBICOTHI HAaJl YPOBHEM
Mopst

bapomerp-anepoun. ArmocdepHoe
JIaBJICHUE Ha Pa3IMYHbIX BBICOTAX

Pemenue 3anau no teme
"AtmochepHoe naBieHue"

47

JelicTBue ®KUIKOCTH U ra3a Ha
MIOTPY>KEHHOE B HHUX TEJIO.
ApxumenoBa cuia

48

JlaGopatopHas pabota «Onpenenenue
BBITAJIKMBAIOIICH CHJIBI,
JEUCTBYIOIIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb




49

JlaboparopHnas paboTta 1o Teme
«HccnemoBanue 3aBUCUMOCTH Beca
Tena B BOJIe OT 00bEMa MOrpyKEHHOM
B JKHJIKOCTb YaCTH TEJIa»

50

IImaBanue Ten

51

JlaboparopHnas pabota
"KoncTpyupoBanue apeoMeTpa uiu
KOHCTPYUPOBAHUE JIOJIKH U
ornpeaeneHue e€ rpy30noabEMHOCTH"

52

Pemenue 3anau no remam: «IlnaBanue
cya0B. Bo3nyxomnnaBanuey,
«/laBieHue TBEpABIX TEIN, KHUIAKOCTEH
Y Ta30B»

53

Mexannueckasi pabota

54

55

MormHocTh. EnuHUIEI MOIITHOCTH

VYpok-uccrnenoBanue "Pacyér
MOIIHOCTH, Pa3BUBAEMOM MpHU
noabEMeE 110 JiecTHHILIE"

56

[Ipoctele MexaHU3MBI. Ppruar.
PaBHOBecue cuin Ha pbiyare

57

58

KonrponbHas pabora 1no reme
«/laBrieHue TBEPBIX TEI, )KUIKOCTEH
u ra3oB» / Beepoccuiickas
IpoBepoyHas paborta

PesepBHblit ypok. Pabora ¢ Tekcramu
1o TeMe «/laBiieHne TBEPABIX TEIl,




XKUIKOCTEH 1 ra3oB» / Beepoccuiickast
poBepovHas paboTa

59

Prrdaru B TexHuKe, OBITY ¥ IPUPOJIC.
JlaboparopHnas pabota
«HccnenoBanue yCciloBUA paBHOBECHS
pbIyara

0.5

60

61

Penrenue 3amau mo teMe «Y CI0OBUA
paBHOBeCI/ISI quara»

Koaddurment nonesnoro nercTBus
Mexanusma. JlaboparopHas pabora
«3mepenue KII/] HakioHHOM
TIOCKOCTH

0.5

62

Pemenue 3agau mo teme "Pabora,
MomHocTb, KIT/T"

63

Mexanndeckas SHEpTHsl.
Kunerndeckast u noTeHIMaIbHAsS
SHEPIHUs

64

65

3aKOH COXpaHEHMs MEXaHUUECKON
SHEPruu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAIBLHOE ONPEACIICHHUE
WU3MEHEHHUsI KHHETUYECKOU U
MOTEHIMATBHOM SHEPTUH NPU
CKaTBIBAaHWUHU TeJIa TI0 HAKJIOHHOM
IIJIOCKOCTH"

66

KonTponbhas pabota mo Teme
«PaboTa 1 MOITHOCTh. DHEPTHUS»

67

PesepBHbIii ypok. Pabora ¢ Tekctamu




o teme "MexaHndyeckoe IBIKeHue"

PesepubIii ypok. PaboTa ¢ Tekctamu
68 1o reMe "Pabora. MomHOCTb.

Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68

12




8 KUIACC

KoanuyecTBo yacosB

Ne Tema ypoka Konrpoabunie  IlpakTuueckue a
n/n Bcero u
padoThI padoThbI
OCHOBHBIE MOJOXKEHHS MOJIEKYJIISIPHO-
1 KUHETUYECKON TEOPHUH U X OIBITHBIE 1
TIOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mogaenu TBEPIOTO, KUIKOTO U |
ra3000pa3HOro COCTOSIHUI BEIIECTBA
OOBsicHEHUE CBOMCTB TBEPAOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHUIMA |
BEILIECTBA HA OCHOBE IOJIOKECHUIN
MOJIEKYJISIPHO-KMHETUYECKOM Teopun
5 Kpucrannuueckue u amopdHsie Tena 1
6 CmauuBaHME U KallUJUISIPHOCTb. |
[ToBepXHOCTHOE HATSKEHHE
7 TeruioBoe paciIupeHue u cKaTue 1
Temneparypa. CBsi3b TEeMIIepaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JBUKECHHUS 1
YaCTHIL
9 Buytpennss sneprusi. CriocoObl |
W3MEHEHUS! BHYTPEHHEHN SHEepruun
10 Bunsl Terionepenaun 1




11

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BEIIECTB U MAaTEPUAJIOB B LIEJIAX
sHeprocoepexeHus"

KonudecTBO TEmIOTEL Y AeIbHas

12 TEIJIOEMKOCTh

13 YpaBHeHHE TEIIOBOTO OanaHca.
TemmooOMeH U TETUIOBOE paBHOBECHE
JlabopaTtopHnas pabota

14 "UcciaenoBaHue SIBICHUS
Ter1oo0MeHa py CMEIIUBAHUN
XOJIOJTHOM U TOpsiYeit BoIbI"
Pacuyer koinuecTBa TEIIOTHI,

15 HE0OXO0IUMOTO ISl HarpeBaHUs Tea
Y BBIJICISIEMOTO UM TPU OXJITKICHUH

16 JlaboparopHuas pabota "Omnpenernenue
YAEIbHOU TEMJIOEMKOCTH BeliecTBa"

17 DHeprus TOIINBA. Y eNbHAs TEIIOTa
cropaHus
[InaBneHue u oTBEpIEBaHUE

18 KPUCTALUIMYECKUX TEN. Y IeJIbHAS
TeIUI0TA TIABJICHUS

19 JlabopaTtopHnas pabota "Onpenenenue
yIeIbHOU TETUIOTHI TUIaBIICHUS JIbaa"

20 [TapooOpazoBaHue U KOHACHCALUS.
Hcnapenne

21 Kunenue. VY nenbHas Temiora




napooOpa3oBaHUs U KOHCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHS
OT aTMOC(EPHOTO JaBICHHUS

22

Brnaxxnocts Bo3nyxa. Jlabopatopnas
pabota "Onpenenenue
OTHOCUTEIBHOM BIAXKHOCTH BO3yXa"

23

24

Pemenue 3aa4 Ha onpezeneHue
BJIQYXHOCTH BO3/yXa
[TpuHLIMIIBI paOOTHI TEMIOBBIX

nsurareneif. [laposas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHUS

25

KII/ TermoBoro aBurares.
TenuoBble ABUTATENN U 3alLIATA
OKpY’Karollel cpebl

26

27

28

3aKOH COXpaHEHUs U IPEBPAICHUS
OHCPIHUHU B TCIUIOBBIX MpOoHeCccax

[ToaroroBka Kk KOHTPOJIBHOMN paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenune arperaTHbIX COCTOSTHUM
Berecrna"

KoHTponbHas pabora 1o Teme
"Temnosele siBieHUA. M3MeneHne
arperaTHbIX COCTOSIHMM BeliecTBa"

29

Dnektpuzanus Tein. JlBa poaa
AIEKTPUUECKUX 3apsiI0B

30

VYpok-uccnenoanue "DiaeKTpU3aLUS
TeJ UHAYKLUEN U IIPH
CONPUKOCHOBEHUU"




31

B3anMozeincTBue 3apsyKEHHBIX TEIl.
3akon Kynona

32

DNEeKTpUYECKOe MoJIe.
HanpspkeHHOCTD 31EKTpUYECKOTo
nosist. [lpuHnun cynepno3uuuu
JJIIEKTPUYECKUX I10JIEN

33

34

Hocurenu snekTpryeckux 3apsiioB.
OnemeHTtapHblii 3apsa. CtpoeHue
aToma

[TpoBOTHUKY M TUAJIEKTPUKH. 3aKOH
COXpaHEHUS AIEKTPUIECKOTO 3apsiaa

35

Pemenue 3anau Ha npuMeHeHne
CBOMCTB AJIEKTPUUYECKUX 3aPSI0B

36

37

DNeKTpUUYECKU TOK, YCIIOBUS €T0
cyuiecTBoBaHusA. ICTOUYHUKHN
JIEKTPUYECKOTO TOKA

JIeNCTBUA 3IEKTPUIECKOTO TOKA

38

39

VYpok-uccnenosanue "JleiictBue
AJIEKTPUYECKOTO I10JI HA IPOBOIHUKU
U IUDJIEKTPUKH"

BHCKTpI/I‘ICCKI/Iﬁ TOK B MCTaljiax,
KHUAKOCTAX U ra3ax

40

DnexTpuyecKas Uenb U €€ COCTaBHbIE
4acTu

41

Cuna Toka. JlaGoparopHas padota
"N3mepenue u peryJiupoBaHUEe CHIIbI
ToKa"

0.5




42

DIEKTpUUYECKOE HAMIPSHKCHHE.
BoasT™metp. JIaboparoprast pabota
"M3MmepeHue u peryaupoBaHue
HanpspKeHus"

0.5

43

ConpoTHuBieHNE TPOBOJAHUKA.
VY esnbHOE CONPOTHUBIICHUE BELIECTBA

44

45

46

47

JlabopaTopHas paboTa "3aBUCUMOCTh
AIIEKTPUYECKOTO COMPOTHBIICHHS

MIPOBOJHHUKA OT €0 JIMHBI, IUTOIIA M
MIONIEPEYHOro CeUeHusl U Marepuaia”

3aBHCHUMOCTh CHJIBI TOKA OT
HaIIpsAXKCHUA. 3akon Oma IJI1 y4acCTKa
OcIu

JlabopaTtopnas pabora
"HccnenoBaHue 3aBUCUMOCTH CHITBI
TOKa, WAYIIEro Yepe3 pe3ucTop, OT
COIIPOTHBIICHHSI PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”

IlocnenoBaTenbHOE U napaJilIeJIbHOC
COCAUHCHUSA ITPOBOJHUKOB

48

JlaboparopHuas pabota "IIpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSHKEHUH TIPH
MOCIIEeI0BATEILHOM COCTMHEHUH JIBYX
pe3uctopoB”

49

Jlabopartopnas pabora "IIpoBepka
MpaBuUJIa JJIsl CUIIbI TOKA IIPU
napajuieIbHOM COCIHHEHUH
pe3uctopoB”




50

Pemenue 3amau Ha npuMeHeHne
3akoHa Oma 1Sl pa3IuyHOTO
COCIMHEHMSI TIPOBOJHUKOB

51

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

52

53

JlabopaTopHas pabora "OmnpenencHue
paboThI U MOUTHOCTH JICKTPHUYECKOTO
TOoKa"

DNeKTpUYeCKre e U MOTPeOUTeIn

ANEKTPUYECKON SIHEPTUH B OBITY.
Kopotkoe 3ambikanme

54

ITocTostTHHBIE MArHUTBI, UX
B3alMOJICIICTBHE

55

56

57

VYpok-uccnenonanue "M3yuenue
OJIEH TIOCTOSHHBIX MAarHUTOB"

MarnautHoe nosire. MarautHoe 1ose
3eMJId U €ro 3HaYeHue IS )KU3HUA Ha
3emite

[ToaroroBka K KOHTPOJIBHON paboTe
1o TemMe "DIIEKTPUUECKHUE 3apsibl.
3apspKeHHbIE Tena U UX
B3anMoiericTBUS. IlocTOSIHHBIN
3NEKTPUUECKUH TOK"

58

Konrponbnas pabora no reme
"DnexkTpruueckue 3apsapl.
3apsKEHHBIE TeNla U UX
B3aumozaelicTeus. IlocTosHHbBIN
anekTpuyeckuii Tok" / Becepoccuiickast




IIpOBEpOYHas paboTta

59

PesepHbIii ypok. PaboTa ¢ Tekctamu
o Teme "[locTostHHBIIM

anekTpuyeckuii Tok" / Beepoccuiickast

IIpOBEpOYHas paboTra

60

61

OnbIT Dpcrena. MarauTHoe noJie
AIEKTPUIECKOTO TOKa MarHuTHOe
I10JIC KaTYIIIKI/I C TOKOM

[IpuMeHeHue AIeKTPOMAarHuTOB B
TexHuke. JlabopaTopHas pabora
"N3yyeHue nelcTBUA MarHUTHOTO
0JIs1 HAa TPOBOJHUK C TOKOM"

0.5

62

63

64

DeKTpOABUTaTEIb TOCTOSHHOTO
Toka. Mcnionb3oBanue
JIEKTPOABUraTeseii B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpyupoBaHue 1 u3yueHue
paboThI AnekTpoaBUraTesns”

OnsiTel Papanes. 3aKoH
3JIEKTPOMAarHUTHON MHIYKLIUH.
[IpaBuno Jlenna

Dnextporenepatop. CrocoObl
MOJIYYEHUS DIIEKTPUUECKOI SHEPTUH.
DIEeKTpOCTaHIIMHU Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPTUH

65

[ToaroroBka Kk KOHTPOJIBHOMN paboTe
110 TeMe "DIJIEKTPUUECKHE U




MATrHUTHBIE SIBJICHUS"

KouTponbhas pabota no teme

66 "DneKTpuUecKre U MarHUTHBIE 1
SIBJICHUS"
67 PesepBHbIii ypok. Pabora ¢ Tekctamu |
o teMe "TersoBbie sBIeHUS"
68 PesepBHblit ypok. Pabora ¢ Tekcramu 1
mo Teme "MarauTHbIC SIBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

[NPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

Bcero

KonTpoabHbie
padoThI

[MpakTnueckune
padoThI

=

MexaHHYeCKO€E IBIIKEHHUE.
MarepuasibHasi TOUKa

Cucrema orcuera. OTHOCUTEIIEHOCTD
MEXAaHUYECKOTO JBUKEHUS

PaBHOMEpHOE NpsIMOJIMHEWHOE
JBUKEHHE

HepaBnomepHoe npsiMOIuHEHOE
nskeHue. CpellHsas 1 MTHOBEHHas
CKOpPOCTh

[IpssMonuHENHOE PAaBHOYCKOPEHHOE
IBUKCHHE. Y CKOPEHUE

CkopocTh IPSIMOJIMHEHMHOTO
PaBHOYCKOPEHHOTO JABIKEHHS.
I'paduk ckopoctu

JlabopartopHas padota "Onpenenenue
YCKOPEHUS TeJa TIPH
PaBHOYCKOPEHHOM JIBHYKEHUH 10
HaKJIOHHOM TIOCKOCTH"

CBoOoaHoe nmagenue tei. OmnbIThl
Tanmunes

PaBHOMepHOC ABHXKXCHHC I10
OKPYKHOCTH. HepI/IOI[ M 9acToTa




oOparienus. JInuneliHas u yriosas

CKOpPOCTH

10 [leHTpOCTpEMHUTENILHOE YCKOPEHUE

1 [Tepsriii 3akoH HeroToHa. BekTop
CHJIBI

12 Bropoii 3akoH HeroTOHA.
PaBHoOpelicTByIOIIAA crita

13 Tpernit 3akon HeroToHA.
Cyniepnio3unusi cui

14 Pemenue 3aa4y Ha mprMeHEeHNE
3akoHOB HpioToHA

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3anau no reme «Cuna
yOPyTrOCTH»

17 Jlaboparopras pabota «OnpeneneHue
KECTKOCTHU IPY>KUHbBD)

18 Cuna tpeHust

19 Pemenue 3anaq no reme «Cuna
TPEHUS»

20 JlaGopatopHas pabota "OnpeneneHue
Kod(duIMeHTa TPEHHsI CKOJIbXEeHU"
Pemenue 3amay mo teme "3aK0HEBI

21 Hprorona. Cuna ynpyroctu. Cuia
TpeHus"

” Cuna TAKeCTH U 3aKOH BCEMHUPHOIO

TATOTEHUS. Y CKOPEHHE CBOOOIHOTO




naacHus

23

24

Ypok-koubepenius "J[BmxeHue Te
BOKPYT TPaBUTAIIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anaktuxu"
Pemrenne 3amad o treme "Cuia

TSDKECTH Y 3aKOH BCEMUPHOTO
TArOTEHU"

25

HepBa;I KOCMHYCCKasA CKOPOCTh.
HeBecomocTts u NEperpy3Ku

26

PaBHOBECHE MaTEpHATIBHOW TOYKH.
AOGCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEMA C©
3aKpEIUIEHHOW OCBIO BPaIlICHUSI.
MowmeHT cunsl. L{eHTp TsxecTH

27

PaBHOBECHE MaTEpHATIBHON TOYKH.
AOGCOTIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEMA C
3aKpEIUIEHHOW OCBIO BPALIEHUSI.
MowmenT cunbl. LlenTp TskecTn

28

29

Pemenue 3amay mo treme "MomeHT
cuibl. LlenTp TsxecTn"

[ToarotroBka Kk KOHTPOJIBHON paboTe MO
TeMe "MexaHnyecKoe IBUKEHHUE.
BzaumoneiictBue Ten"

30

Konrponbnas pabora no reme
"MexaHn4eCKO€e IBUKEHUE.
BzaumonerictBue Ten"

31

Nmnynsc Tena. UMiynbsc cuitbl. 3aK0H




COXpaHEHUs UMITyJIbCA. YIIPYroe u
HEYIPYToe B3aUMOJICHCTBHE

Pemrenne 3amau mo reme "3akoH

32
COXpPaHEHUs UMITyJbca"

1 VYpok-koHpepenius "PeakTuBHOE
JIB>KEHUE B PUPOJIE U TEXHUKE"

34 Mexanudeckas paboTa 1 MOIITHOCTh

15 PaGota cuibl TsKECTH, CUITBI
YOPYTOCTH U CUIIBI TPEHUS
Jlaboparopuas pabota «OnpeneneHue

36 paboThI CHITBI TPEHUS TIPU
PaBHOMEPHOM JBIKEHHUH TeJa 110
TOPU30HTAJILHON MOBEPXHOCTHY

37 CBs13b 3HEPrUM U PadOTHI.
[ToTrenumanbHas sHEPrUs

18 Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUU

39 3aKOH COXpaHEHMsI SHEPTUU B
MeXaHUKe

40 JlaboparopHnas pabota «3ydenue
3aKOHa COXPAHEHUS SHEPTHI»

A1 KonebarenbHoe IBUXKEHUE U €T0
XapaKTePUCTUKH

4 3aTyxatomue KojaeoaHus.
Boinyxxnennsie konebanusi. Pesonanc

43 MareMaTnyeckuil ¥ Py KUHHBIN

MasATHHUKHU




44

VYpok-uccienoBanue «3aBUCUMOCTb
nepuoja KojaebaHui oT KeCcTKOCTH
MPYXHUHBI U MAacChl TPy3a»

45

IIpeBpamienue 3Hepruu npu
MEXAHUYECKUX KOJIECOaHUIX

46

47

JlabopaTtopHas paborta «OnpeneneHue
YacTOTHI U TIEpUOJIa KoeOaH i
IMPYXUHHOI'O MasgdTHHUKaA»

JlabopaTopHas pabora «IIpoBepka
HE3aBUCHMOCTH TIEpUOJIa KOJIeOaHMI
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

48

Mexannueckue BoaHbEL. CBONMCTBA
MeXaHW4YEeCKUX BOJIH. [IpoonbHbIC 1
MTOTIEPEYHBIC BOJIHBI

49

VYpoxk-koH(pepenus "MexaHHYecKue
BOJIHBI B TBEPIOM TEIIE.
CeiicMuueckre BOJHBI"

50

51

3ByK. Pacnipoctpanenue u otpaxkeHue
3ByKa

Ypok-uccrnenosanue "HabmoneHne
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTb 3ByKa U BbICOTA TOHA.
AKyCTHYECKHUI1 pe30HaHC

53

Ypok-koHbpepeHius "YIbTpa3ByK U
nH(ppa3ByK B IPUPOJIE U TEXHUKE"

54

[ToaroroBka K KOHTPOIBHOU paboTe 1O




TeMe "3aKOHbI COXpAaHEHUS.
MexaHnueckne KojaeOaHus 1 BOJIHEL"

55

Konrponbnas pabora mo reme
"3aKkoHbI cOXpaHeHHs. MexaHuyeckue
KoseOaHusl ¥ BOJHBI"

56

DJIEKTPOMAarHuTHOE TOJIE.
DNeKTPOMarHuTHbIE BOJIHBI

57

CsoiicTBa QJICKTPOMAariuTHLIX BOJIH

58

Ypok-koupepernnus "lkana
AIEKTPOMATrHUTHBIX BOJIH.
Hcnons3oBaHue 3€KTPOMATHUTHBIX
BOJIH JIJIs1 COTOBOM CBsI3U"

59

60

61

VYpok-uccnenoranue "N3zyuenue
CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
MTOMOIIBI0 MOOMITBHOTO TesteoHa"

Pemenue 3amau Ha OIIPpCACIICHUC
YaCTOThbI U OJINHBI BHCKTPOMaFHHTHOﬁ
BOJIHBI

DneKTpOMarHuTHasi IpUpoJia CBETA.

CKOpOCTB cBeta. BoaHOBEIE CBOMCTBA
CBC€Ta

62

Hcrounuku ceera. [IpsmonuneitHoe
pacmpocTpaHeHue cBeTa. 3aTMEHUS
Connua u JlyHsl

63

3aKOH OTpa)K€HHsI CBETA. 3epKaia.
Pemenue 3anay Ha npuMeHeHHe
3aKOHa OTpaXKeHUs CBETa

64

[Ipenomnenue cera. 3aKkoH




MMpCIOMJICHUA CBCTA

[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.

65 Hcnonbs3oBanue MOIHOrO BHYTPEHHETO
OTpa)XKEHHUS B ONITUYECKUX CBETOBO/IAX
JlabopaTopHas pabora "HccrnenoBanue

66 3aBHCHMOCTH YTJIa IPEJIOMIICHUS
CBETOBOI'O JIy4a OT yIJla aJIeHUs Ha
rpanuue "Bo3ayx-crexsio""
Ypok-koHpepenuus "Mcnonp3oBanue

67 MOJIHOTO BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

68 JInn3zbel. OnTHYecKas cuia JIMH3BI

69 [TocTpoenue n300pakeHHI B JIMH3aX
JIaboparopHas pabota "Ornpenenenue

70 (OKYCHOT'O pacCTOSTHUSI U ONITHYECKOM
CHJIBI cOOMparoIie JIMH3bI"

71 Ypoxk-koHpepenuus "OnTuueckue
JIMH30BBIC TTPHUOOPHI"

72 ['na3 xak onrtuyeckas cucrema. 3peHue

7 Ypok-koubepenmus "JlepexTo
3penus. Kak coxpanuts 3peHue”
Paznoxenue 6e10ro cBera B CIIEKTP.

74 Omneitel HeroToHa. Crioxxenue

CIIEKTpaJIbHBIX LIBETOB. Jlucnepcus
CBETa




Jlaboparopnas pabota "OnbITHI 11O
pa3noXKeHuIo OeIoro CBeTa B CIEKTP U

75 BOCHPUSATHIO 1IBETA MPEIMETOB MPU UX
HaOJI0/ICHUU Yepe3 IIBETOBbIE
¢bunbTpH"

VYpok-nipakTukym "BosHoBbIE

76 CBOWCTBA CBETA: AUCIIEPCHS,
uHTepdhepeHus u audpaxnus”

77 Omnbitel Pe3epdopnaa u miianerapHas
MOJIETb aToMa

78 [Toctynatel bopa. Moaens atoma bopa
Hcnyckanve u MOIJIOIEHUE CBETA

79 atomoM. KBauTel. JIuneiiuateie
CHEKTPbI

20 VYpok-npaktukym "Habmronenue
CIEKTPOB UCIyCKaHMs"

81 PannoakTHBHOCTE U €€ BUIBI

%) Crpoenue atoMHoOro spa. HykiaonHas
MOJIETh

23 PannoaktuBHbBIE TpEBpallICHMUS.
N3oTomnsl

24 Pemenue 3amad 1o Teme:
"PannoakTuBHBIE peBpanieHus"

85 Ilepuon nomypacnana
VYpok-koHpepenuus "PaanoakTuBHbIe

86 U3JIy4CHHS B IPUPOAEC, MEIULIUHE,

TexXHuke"




87

SAnepHblie peakuu. 3aKOHbI
COXpPaHEHHs 3apsAA0BOTO U MacCOBOTO
quce

88

DHeprus CBA3U aTOMHBIX siiep. CBs3b
MacChl U SHEPTUHU

89

Pemenue 3amau no teme "Anepusbie
peakuun"

90

Peakiunu cuHTe3a U AeneHus saep.
Hctounuku sHeprun CoJiHIa U 3BE3]T

91

Ypoxk-koHpepenmus "SnepHas
sHepreTuka. JlercTBus
PaJIMOaKTUBHBIX U3TYYCHHUH Ha )KUBBIC
Opranu3mMbl"

92

[ToaroroBka K KOHTPOJIBHOW paboOTE 1O
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DIeKTPOMArHUTHBIC BOJTHBI.
KBantoBrie siBnenusa"

93

94

KonTponbhas pabota mo Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHHIC BOJTHBI.
KBantoBrlie siBeHusa"

[ToBTOpenue, 06001IeHUE.
JlaGopaTopHbie paboThI 110 Kypcy
"BzanMopaencTBrue TeI"

95

IToBTOopenue, o6o61menue. Pemenue
pacyeTHBIX M KaYeCTBEHHBIX 3aJ1ay 110
teme "TemnoBble mpouecch”

96

[ToBTOpenue, 0600meHue. Penenne




paC‘-IeTHBIX 1 KQYCCTBCHHBIX 3a/1a4 110
teme "KIIJ] TernoBeIx gBuraTenei”

97

[ToBTrOopenue, o6o0menue. Pemenue
PACUCTHBIX U KAUCCTBCHHBIX 3a/1a4 110
teme "KII/] anexkrpoyctaHoBok"

98

99

[ToBTOpeHme, 0600IICHHE.
JlaGopaTopHbIe pabOTHI TTO KypCy
"CseToBbI€E sIBJICHUS"

[ToBTOpenue, o606meHue. Padbora ¢
TEKCTaMU I10 TeMe "3aKOHEI
COXpaHEHUs B MeXxaHuKe"

100

[ToBTOopenue, o6o0menue. Pabora ¢
Tekctamu 1o teme "Konedauus u
BOJIHBI"

101

[ToBTOpenue, o6o0menue. Pabora ¢
TekcTamu 110 TeMe "CBeTOBEIE
sBiieHus"

102

IToBTOopenue, o6o0mmenue. Pabora ¢
Tekctamu 1o Teme "KBaHToBas u
sanepHas pusmuka'

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

27







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIBbTATHI OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM TPOTPAMMbBI OCHOBHOI'O
OBIIEIO OFPA3OBAHMUS

7 KIIACC

Kon
NpPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemble nMpeIMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJILHON NPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUs

1.1

HCIIOJIb30BAaTh U3YYCHHBIC ITOHATHA

1.2

1.3

pa3inyaTthb ABJICHHA IO OIMMCAHUIO HUX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOHIUX JTaHHOC CbI/I3I/I‘IeCKOC SABJICHHUC

pacro3HaBaTh TpOSBICHHE M3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KalolIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B TPHPO/IE,
IOpU 3TOM TNEPEBOJUTH MPAKTUUYECKYIO 33aJady B Y4eOHYIO, BBIACIATDH

CYILIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3UUECKUX SBICHHUM

1.4

ONMCHIBATh H3YUYCHHbIE CBOMCTBA Tel U (PU3MUECKHE SBICHMUS,
UCTIONB3ysl (U3MYECKHe BEIMYHMHBI, TPH ONHCAHUU TPaBHIBHO
TpakTOBaTh (U3UYECKUN CMBICI MCIOJNBb3YEMbIX BEJIMYUH, HX
0003HaYECHMS U eTUHULIBI (PU3MUECKUX BEJIMYMH, HAXOIUTH (hOPMYJIHI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMH,  CTPOUTH  TpapUKH  HM3YYEHHBIX  3aBHUCHUMOCTEH

(UBUYECKUX BEITMYUH

1.5

XapaKTCpU30BaTb CBOMCTBaA TCII, (I)I/IBI/I‘-IGCKI/IC SABJICHUSA U TPOLCCCHI,
HCIIOJIB3YyA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JaBaTb CJIOBECHYIO
(I)OpMy.III/IpOBKy 3aKOHa MW  3alucChIBaTb €ro MaTreéMaTHu4dCCKOC

BBIPAKECHHE

1.6

OOBSACHATH (PU3UYECKHE SIBJICHUS, MPOLECChl M CBONCTBA Tel, B TOM
qyucie M B KOHTEKCTE CHUTyallUll NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABJIATh IPUYMHHO-CIEJICTBEHHbIE CBSI3U, CTPOUTh
o0bsicHeHMe M3 | — 2 JorMuyeckux marop ¢ omopoil Ha 1 — 2
U3yUYEHHBIX CBOMCTBA (PU3MUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WIN

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1ayud B 1 — 2 NEWCTBUS, UCIOJIb3Ys 3aKOHBI U




(bopMyIIbI, CBSI3BIBAIOIINE (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIN3a
YCIOBHS 3aJ]a4dl  3allUChIBATh KPAaTKOE YCIOBHE, IOJICTABIIATH
buznyecKkue BEMUIUHBI B (DOPMYIIBI M IPOBOJUTH PACUEThI, HAXOAHUTh
CIpaBOYHBIC IaHHBIE, HEOOXOAUMBIC JIJISl PEIICHUS 3a/1a4, OLICHHBATh

PEAUTUCTUIHOCTD MOTYICHHON (U3NICCKON BETUIHHBI

1.8

pacrio3HaBaTh NpPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh IMPH MOMOIIU
bu3NYecKuX METOAOB, B ONHCAHWU HCCIEJOBAHMS  BBIJICISTH
MIPOBEPSAEMOE MPEATIOJIOKEHUE (rumoresy), pas3iInyaTh u
WHTEPIPETUPOBATh MOJNYYEHHBIH pe3ynbTaT, HaXOAWTb OIIUOKU B

XO0/J€ oIibITa, A€JaTh BBIBOABI 11O €T0 PE3yJIbTaTaM

1.9

1.10

NPOBOJUTH OMBITHI 0 HAOMIOACHUIO (DU3MYECKUX SIBICHUN WIIH
busznyeckux  CBOMCTB  Tem:  (QOpMyIHpOBaTH  IMPOBEpsiEMbIe
NpPEINONOKEHUs,, CcoOMpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

O60py,I[OBaHI/I${, 3aIIMChIBATh X0/ OIIbITa U Q)OPMYJ'II/IPOBaTB BBIBOJbI

BBINOJIHATH MPSIMble U3MEPEHUs] C MCIOJIb30BAHMEM aHAJIOTOBBIX U
UQPPOBBIX HPUOOPOB, 3aMUCHIBATh IMOKAa3aHHUS MPUOOPOB C YUETOM

3aJJaHHOM aOCOJIFOTHON MOTPEIIHOCTH U3MEPEHHM

MPOBOJIUTh  HWCCJIEJOBAHME  3aBUCHMOCTH  OJHOW  (U3HUECKOU
BEJIMYUHBI OT JPYroMl € MCIOJB30BAHUEM NPSIMBIX H3MEPEHUM,
y4acTBOBaTh B IUIAHMPOBAHUHM YYEOHOTO HCCIICIOBaHUS, COOMPATh
YCTAHOBKY U BBIIIOJHATh U3MEPEHMUS, CIEAYs PEIIOKEHHOMY IIJIaHYy,
(UKCUpPOBATh PE3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE MPEATOKEHHBIX TaOIHI U TpadUKOB, A€TaTh BHIBOIBI

0 pe3yJibTaTaM HCCe0BaHUs

1.12

1.13

MIPOBOUTH KOCBEHHBbIE H3MEpPEHUs (PU3NUECKUX BEIWYHH, CIEays
NPEIOKEHHON MHCTPYKIMH: IIPU BBIOJHEHUH U3MEPEHUH coOupaTh
DKCIIEPUMEHTAJIBHYI0 YCTAHOBKY W BBIUHCIATH 3HAYEHHE HCKOMOWU

BCJINYHHBI

CO6J'IIOIL3.TB IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0BaHHEM

1.14

yKa3plBaTh NPHUHLUNBI  JAEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTEpU30BaThb IPUHLMIBI JCUCTBUS U3YyYECHHBIX
npuOOpOB M TEXHUYECKMX YCTPOMCTB C IMOMOIIBIO MX OIMCaHUs,
UCTONB3ysl 3HAaHUA O CBOMCTBaxX (U3MYECKHX SIBICHUH U

HeoOXoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOIUTH TPUMEPHl  (HAXOMUTh HWHQPOPMAIMIO O MpUMEpax)
NPaKTUYECKOTO MCIIOIb30BaHUs (PU3NUCCKUX 3HAHUH B TOBCETHEBHOM
KU3HU i obOecriedeHHuss O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu M TEXHUIECKHMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbSI U

COOJTIOICHHSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPY’KaloIIei cpere

1.16

OCYILECTBIISATh OTOOpP MCTOYHMKOB HMH(popManuu B cetd VHTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM M IIyTEM CPAaBHEHMS Pa3JIMYHBIX MCTOYHHUKOB
BBIJIENIATE MH(OpMAIUIO, KOTOpasi SBISETCS NPOTHBOPEYMBOM MU

MOJKET OBITh HEJIOCTOBEPHOU

1.17

UCIIOJIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3a/IaHAI
HAYYHOTIOMYJISIPHYIO ~ JIUTEpaTypy  (U3WYECKOTO  COAEpKaHWs,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, Mpeo0pa3oBaHus HH(OpMaLUn

13 OJJHOU 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KpPAaTKUE MMCbMEHHBIE U YCTHBIE COOOILIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HMH(popManuu (U3NIECKOTO
COJepKaHUsA, B TOM YHUCIIE MyOJIMYHO NeNaTh KpaTKUE COOOLICHHS O
pesyibTaTax IPOEKTOB WM YYEOHBIX MCCIIEOBaHUM, TpU ITOM
IPaMOTHO HCIIOJI30BaTh H3YYEHHBIM IOHATUMHBIM anmapar Kypca

(1)I/I3I/IKI/I, CONMPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

IIPY BBIIIOJTHEHUH Y4E€OHBIX IPOEKTOB U UCCIIEIOBAaHUM pacpeensiTh
00513aHHOCTH B I'pyIIe B COOTBETCTBUHU C ITOCTABJICHHBIMHU 33Ja4aMH,
CJIEINTh 3a BBIIOJIHEHUEM IUIAHA JEHUCTBUM, aJICKBATHO OLICHUBATh
COOCTBEHHBI BKJaJ B JIEATENIBHOCTh TpPYMIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJCHCTBHE, YYUTBIBAs MHEHHE

OKPY’KaOIINX

8 KVIACC

Kon
NpoOBePsSIeEMOro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 00111ero 00pa30BaHUsA

1.1

HCITI0JIB30BAaTh IOHATHA

1.2

pa3indyaTth SABJIICHHA II0 OIIMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TaHHOC (1)I/ISI/II-IGCKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSBICHHE M3YYCHHBIX (PHU3MUECKUX SBICHHHA B
OKpY’XarolleM MUpe, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJIE,
NPy 3TOM TEPEBOJUTH MPAKTUYECKYIO 33a1ady B Y4eOHYIO, BBLIACTATH

CyIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3HUECKUX SBJICHHUM

1.4

1.5

ONHUCHIBATh H3YyYEHHbIE CBOWCTBA Tel U (hU3MYECKHE SIBJICHUS,
UCTIONB3Yysl (U3MYECKHe BEIMYHMHBI, TPH ONHCAHUU TPABHIBHO
TPakTOBaThb  (PU3MUYECKUI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HAYCHHS U eTUHHUIBI (PU3HMYECKUX BEIWYHH, HAXOIUTH (hOPMYJIHI,
CBA3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYUMHY C JIPYyTUMH
BEIIMYMHAMH,  CTPOUTH  TpapuKH  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPHU30BaTh CBOlCTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLECCCHI,
HCIIOJIB3YyA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa H  3allUCbIBaTb €ro MaTr€MaTH4YCCKOC

BBIPAKECHHE

1.6

O0BSACHATH (PU3NYECKHUE MPOLIECCHI U CBOICTBA TEJ, B TOM YHUCIIE U B
KOHTEKCT€ CHUTyalluid TMPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1
— 2 JIOTMYECKUX IIaroB C MOMOIIbIO | — 2 M3y4YeHHBIX CBOMCTBA

(I)I/I3I/I‘leCKI/IX fIBJ'IeHI/II\/'I, (I)I/I3I/ILI€CKI/IX 3aKOHA WJIN 3aKOHOMCPHOCTU

1.7

1.8

pemath pacdy€THble 3a1ayu B 2 — 3 JEHCTBHSI, UCHONB3YS 3aKOHBI U
(hopMyIIBI, CBSI3bIBaAIONINE (DU3UIECKHE BETUYMHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 33JJa4M 3aIIUChIBATh KPATKOE yCIIOBUE, BBISIBIISATh HEJOCTATOK
JaHHBIX Ui pelleHus 3a7add, BbIOMpaTh 3aKOHbI U (HOPMYIIbI,
HEoOXonuMbIe UIg €€ pelIeHus, MPOBOIUTH PACUEThl U CPaBHUBATH
MOJIydeHHOE 3HA4eHHEe (U3MUECKOW BEJIMYMHBI C HM3BECTHBIMU

JaHHbIMH

paciio3HaBaThb HpO6HeMLI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIHU
q)HSI/IIIGCKI/IX MCTOOO0B, UCITIOJIb3YyA OITMCAHUE UCCIICAOBAHNs, BRIACIIATH
MMPOBCPACMOC TMPCAIOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTL IOpAAKa

MIPOBE/ICHHS MCCIICIOBAHUS, JIEIAaTh BBIBOIbI

1.9

IPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (GU3MUCCKUX SIBICHUN WU
¢usuueckux ~ CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble

NPEINONIOKEeHUsl, CcOoOUpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO




000pyI0BaHUS, OIIMCHIBATh XO ONbITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TMPSIMBIE M3MEPEHHUS] C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U TATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YJIbTAThI

U3MEPEHHH ¢ yU4ETOM 3a/IaHHOM a0COTIOTHON MOTPEITHOCTH

1.12

OPOBOIUTH  MCCIEOBAHME  3aBUCUMOCTH  OJHOM  (hU3HYECKOMH
BEJIMYMHBl OT JAPYrOM C HCIOJb30BAHUEM MPSIMBIX HW3MEPECHHUN:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpaTh YCTAaHOBKY U BBINOJIHSATH
U3MEpEHus,  ciexys  IpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yJbTaThl TOJXYYEHHOW 3aBUCHMOCTH B BUZIE TaONMHMIl W TPaguKOB,

JCJIaTh BBIBOJBI 11O pE3yJIbTaTaM UCCICA0OBAHUA

OPOBOJUTH  KOCBEHHbIE  W3MEPEHUs  (U3UYECKUX  BEIMYUH:
TUTAHUPOBATh U3MEPEHUs], COOMPATh IKCIIEPUMEHTAIFHYIO YCTaHOBKY,
ciaenys IPEeMJIOKCHHOW MHCTPYKLMH, W BBIUUCIATH 3HAYCHUE

BCJIMYHHBI

1.13

CO6.]'IIOI[8.TB InpaBujla TCXHHUKH 0€e30IacHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BaHHEM

1.14

1.15

XapaKTepu30BaTh MPHUHIUIBI JEHCTBHSA HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOM Ha WX OIMUCAHUA, HCIOIb3Ys
3HAHUSI O CBOWCTBaX (PU3UYECKUX SABICHUA U HEOOXOIUMBIE

(1)I/I3I/IIICCKI/Ie 3aKOHOMCPHOCTH

pacno3HaBaTb MPOCTHIC TCXHHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI 10 CXE€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTABJIAATh CXCMbI

QJICKTPUYICCKUX HeHeﬁ C TMOCJICHOBATCIIBHBIM W IAapaJlJICJIbHBIM
COCAMHEHUEM OJICMCHTOB, pasiandas YCJIOBHBIC 0003HaYCHUS

9JICMCHTOB JJICKTPHUYCCKUX ueneﬁ

1.16

OPUBOAUTH TNpHUMEPHl (HAXOAWUTh HMH(QOPMAIMIO O MpHUMEpax)
MIPAKTHUYECKOT0 UCTOIb30BaHUs (PU3NUECKUX 3HAHUHN B TIOBCETHEBHOM
KHU3HM Uil o0ecriedeHusi ©O€30macHOCTH TpU  OOpallleHHuH ¢
npuOopaMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U

COOIOICHHUS] HOPM DKOJIOTHYECKOTO TMTOBEJICHHSI B OKPY KaIOIIEH cpesie

1.17

OCYILECTBIISATH MOUCK MH(OPMAIH (PU3NIECKOTO COAECPIKAHUS B CETH
HuTepHeT, Ha OCHOBE HMEIOINUXCA 3HAHUM M IIYTEM CpPaBHEHUS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACIATH HH(POPMALUIO, KOTOpas

SBJISIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEJIOCTOBEPHOM

1.18

UCIIOJB30BaTh IPU  BBHINOJIHEHUHM YYEOHBIX 3aJaHUNl  HAy4dHO-




HOMYJISIPHYIO JINTEPaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainsl, pecypchl ceth MHTepHeTr; Biazers  npuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss MHGOPMAIMHM U3 OJHOM

3HAKOBOM CHCTEMBI B JIPYTYIO

C03/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE U KPATKUE YCTHBIE COOOIICHHUS,
0000mas wHPOpPMAIMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UIECKOTO
19 COJIepXKaHUs, B TOM 4YHCJEC IyOJIMYHO NPEICTABIATH PE3YIbTaThI
' MPOEKTHOM WJIM MCCIENOBATEIbCKON JEATEIIBHOCTH, NPU 3ITOM
IPaMOTHO HCIOJIb30BaTh W3YYEHHBI NOHATUIHBIM amnmapar Kypca

(U3KKH, CONPOBOKAATh BHICTYIIJICHUE ITPE3EHTaLEN

MPU BBIMOJTHEHUU YYEOHBIX MPOEKTOB M HMCCIEIOBAHUNM (DU3UUECKUX
MIPOLIECCOB PACTIPEAEIATh O0S3aHHOCTU B TPYIE B COOTBETCTBUU C
MOCTaBJICHHBIMHM  3aJa4aMH, CJCJAWTh 3a BBIMOJHEHUEM IUIaHA
1.20 JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBIM BKJAJ B JICATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHMKAaTHBHOE  B3aMMOJCICTBHE,  MPOSABIsAS  TOTOBHOCTH

paspeniaTh KOHMIUKTHI

9 KVIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJILHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUsA

1.1 HCIIOJIb30BaTh U3yYEHHBIE TTOHATHUSA

12 pasinyaTthb ABJIICHHA 110 OIIMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOLIUX TaHHOC (I)I/I3I/I‘ICCKOC SIBJICHUC

pacrio3HaBaTh TpOSBICHHE M3YYCHHBIX (PU3MUCCKUX SBICHUHA B
13 OKpY’XarollleM MHUpe, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJE,
Py 3TOM TEPEBOJUTH MPAKTUUECKYIO 33a1ady B Y4eOHYIO, BBLACIATH

CyIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PU3HUECKUX SBJICHHUM

ONKCHIBATh H3Y4YCHHbIE CBOMCTBA Tel U (U3MUecKue SBJICHUS,
HCIIOJIb3Y (I)I/IBI/IIICCKI/IG BCJIMYMHBI, HpU ONHUCAHUU [IPABUIIBHO
1.4 TpakToBaThb  (U3UYECKUHA  CMBICI  HCIOJIB3YEMBIX  BEJIUYHH,

0003HaYCHHS U eTUHUIIBI (PU3MYECKUX BEJIMYMH, HAXOJUTH (hOPMYJIHI,

CBA3BIBAIOIIME JaHHYI0 (U3UYECKYI0 BEJIUYMHY C JIPYTHMMH




BEJIMYMHAMH,  CTPOUTH  TpapUKH  M3YYEHHBIX  3aBUCHMOCTEH

(1)I/I3I/ILIGCKI/IX BCINYHNH

1.5

XapaKTepu30BaTh CBOMCTBA Tej, (hU3MUECKHUE SBJICHHSI W TMPOIIECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHBI, NPH 3TOM JaBaTh CIOBECHYIO
bopMyNHMpOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIpaXXEHHE

1.6

OO0BSCHATH PU3NIECKUE MPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalldid TPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJIATH IPUIMHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKHMX IIaroB C MOMOIIBI0 2 — 3 W3YUYEHHBIX CBOMCTBa

¢uznyecKux ABJIEHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTHU

1.7

pemate pacdy€THble 3a1auyM (omMparomuecs Ha cuctemy u3 2 — 3
YPaBHEHMI), HCHOIBb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3pyeckue BENMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBATh KPATKOE YCJIOBUE, BBISABIATH HEJOCTAIOIIUE WIIH
M30BITOYHBIE JTAaHHBIE, BEIOUPATh 3aKOHBI U (POPMYITBI, HEOOXOAUMBIC

JUIS pelleHusl, MPOBOJUTH pPacuéThl M OLEHHUBATH PEATUCTHYHOCTh

MOJTYYSHHOTO 3HaYeHUsT (PU3NIECKOI BETMUNHBI

1.8

paciio3HaBaTb HpO6J'I€MBI, KOTOPBIC MOXHO pPCIIWTh IIpU IMOMOIIN
(1)I/ISI/I‘~I€CKI/IX MCTOOOB, HCIIOJB3YysdA OMHMCAHHUC HCCICAOBAHHA, BBIACIIATDH
MMPOBEPACMOC TMPCAIOJIOKCHUEC, OUCHHUBATH IMPABUJIBHOCTL IIOPSAJKA
MMPOBCACHUA MCCICIOBAHUA, MOCJIAaTh BbIBOABLI, HWHTCPIPCTUPOBATDH

PE3yJIbTAaThI Ha6J'IIOZ[eHI/II71 " OIIBITOB

1.9

IPOBOJUTH OMBITHI 1O HAOMIOAECHUIO (U3MYECKUX SBICHUH WIIH
(Gu3HUEeCKUX CBOMCTB TEN: CaMOCTOSITEIBHO COOMPATh yCTAaHOBKY H3
U30BITOYHOTO HAabOpa 00OPYAOBaHMS, OMUCHIBATH XOJ OIbITa M €ro

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

1.10

NPOBOJUTH TPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX HW3MEPEHUH,
ompesieNnisis CcpedHee 3HAUYCHHE H3MepseMOil BennuuHBl (POKycHOE
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTENBHOTO MTpUoopa)

MMPOBOAUTL HCCJICIOBAHUC 3aBUCUMOCTCH (bH3quCKHX BCJINYHUH C
HCTIONb30BaHNEM TPSMBIX M3MEPEHHH: IUIAHMPOBATh HCCIIEAOBAHHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJIbTaThl

HOqueHHOfI 3aBUCHUMOCTH (1)I/ISI/I‘I€CKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




I‘pa(i)I/IKOB, ACJIaTh BBIBOJLI MO PE3yJIbTaTaM HUCCICIOBaAHUS

1.12

NPOBOJUTH  KOCBEHHBIE  W3MEPEHUs  (U3UYECKUX  BEIMYHH:
IUTAHUPOBATh U3MEPEHHsI, COOMPATh IKCHEPUMEHTANbHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, CJleays IMPEeaJoKEHHOW HWHCTPYKIHH,
BBIYMCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJyYCHHBIE

pPEe3yJIbTAThI C YYETOM 33IaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmoaTh MpaBUja TEXHUKM Oe3omacHocTH Tpu  pabore cC

1ab0paTOPHBIM 000PYI0BAaHHUEM

pa3nn4aTth OCHOBHBIE NMPU3HAKU HM3YYEHHBIX (PU3NYECKUX MOJENEH:
MaTepuaibHasi TouKa, a0COIOTHO TBEPIOE TEJIO, TOUEUHbIN HCTOUHUK
CBETa, JIy4y, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHAs

MOZCJIb aTOMHOT'O s/apa

1.15

XapaKTepu30BaTh MPHUHIUIBI JIEHCTBHS W3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa MUX ONMUCAHUSA, HCIOJb3Ys
3HAHUS O CBOMCTBaX (U3UUECKUX SBJICHUA U HEOOXOJUMBbIE

¢uznyeckue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOICTB, M3MEPUTEIBHBIX npubopoB U
TEXHOJIOTHYECKUX TPOIECCOB NPU PEIICHHH Y4eOHO-PAKTUIECKUX
3aj1ay, ONTUYECKHE CXEMBI Il IOCTPOCHUS N300paKeHUH B IIIOCKOM

3epKajie U COOMpAaroIei JTMH3e

1.17

OPUBOJUTH TMpPUMEPHl (HAXOOUTh HMHPOpPMALMIO O MpHUMeEpax)
NPaKTUYECKOTO UCIIOIb30BaHUs (PU3NUECKUX 3HAHUI B MOBCETHEBHOM
KU3HM 1711 oOecrieueHHMss 0€30MacHOCTH TMPU  OOpalieHuu ¢
npubOpaMu U TEXHUYECKMMHU YCTPOMCTBaMU, COXPAHEHUS 310pPOBbsI U

coOII0ICHUSI HOPM SKOJIOTMYECKOTO TOBEJICHHS B OKpY KaloLIeil cpesie

1.18

OCYIIECTBIIATH MOUCK HH(OpMaLUK (U3UYECKOTO COACPKAHUS B CETU
WutepHer, caMoCTOSTENbHO (OpPMYJIHpYs IOMCKOBBIA  3aIpoc,
HaXOAWTh IyTH  OMNpeNeJeHHUs]  JTOCTOBEPHOCTH  MOJYyYEHHOU
MHPOPMALIMK HA OCHOBE HMMEIOIIMXCS 3HAHUHM M JOMOJHHUTEIbHBIX

HCTOYHUKOB

1.19

UCIOJIB30BaTh IPH  BBIMOJIHEHUHM Y4YEOHBIX 3a/JlaHUi  Hay4dHO-
HOMYJISIPHYIO JINTEPaTypy (U3NYECKOTO COAEp)KaHUs, CIIPaBOYHbIC
Marepuansl, pecypcbl ceth VHTepHeTr; BinageTh NpuEMaMu

KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHuss MHOOPMAIMHM U3 OJHOM




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

co31aBaTh COOCTBCHHBIC IUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBe HUHGpOpPMAIMM M3 HECKOJbKUX HCTOYHHUKOB (PU3UUECKOTO
COJIepKaHusl, MyOJIIMIHO TPEACTABIATh PE3YyIbTAThl MPOCKTHON WIU
HCCJIENOBATENICKOM  JAEATENBHOCTH, NpPH  3TOM  TPaMOTHO
HCIIOJIb30BaTh U3yYEHHBIN NOHATUWHBIN anmnapaT U3y4aeMoro pasziena
Gbu3MKK U COMPOBOXIATh BBICTYIUICHHE Ipe3eHTaluell ¢ y4étom

O0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

1.21

IIPU BBINOJIHEHUHU Y4YEOHBIX MPOEKTOB M HCCIEIOBaHUM (HU3HUECKUX
IPOLIECCOB PACHPENEIIATh O0A3aHHOCTU B TpYIIE B COOTBETCTBUM C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIUTh 3a BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBaTb  €ro, AaIcKBaTHO  OLICHUBATH
COOCTBEHHBI BKJIAJ B JEATEIbHOCTb TIPYNINbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBHE,  MpOSABIAA  TOTOBHOCTB

pa3pemiath KOHQIUKTHI



HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KUIIACC

Kon Kox

IIpoBepsieMble 3J1eMeHTHI CO/IEPKAHUS
pa3nena Jj1eMeHTa

®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOILETO MUPA

®uszuka — Hayka O Ipupoje. SIBIEHHA TPUPOABL.
1.1 dusnveckue SBICHUA: MEXAHWYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

@dusnueckne BeTWMUYUHBL. M3MepeHHe  (QHU3MUECKUX
1.2 BeMunH.  Pusuueckue  npubopsl.  [lorpemHocTs

n3MepeHuil. MexxayHapoHas CUCTEMA €IUHHUI]

EcrtecTBeHHOHayuyHBIH METOJ| MO3HAaHUA: HAOJIOJECHUE,
13 IIOCTAaHOBKAa HAY4YHOI'O BOINPOCA, BBIIBHKEHUE THIIOTE3,
1 HKCIEPUMEHT IO TMPOBEpPKE TUIOTE3, OOBSICHEHUE

Ha0II0aEMOr0 SABJICHUS
1.4 Onucanne pU3NUECKUX SBICHHUHA C TOMOIIBIO MOJIENIEH

[TpakTrueckue pabOTHI:

HiHtPar##Ht3mepeHne paccTOSTHUM.

Hi#Par#t#lIzMepenne 00bEMa JKUIKOCTH M TBEPIOTO
1.5 Tena.

HHH#Par#H##H#Onpenenenue pa3MepoB MJIbIX TEl.

#i#HPar###l3Mepene  TeMIeparypbl INpuU  TOMOILHU

AKHUJAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEpaTypPbl

INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHWU BELIECTBA

H#HH#Par#H#H#CTpoeHne BemecTBa: aTOMbI M MOJICKYJIbI, UX
2.1 pasMepsl. ONBITHI, JOKa3bIBaIoIINE JACKPETHOE

CTPOCHUC BCUICCTBA

2 HH#HPar### ]| BrmokeHne YACTHUII BEIIECTBA. CBs3b
2.2 CKOPOCTH  JBW)KEHMS  4YacTHULl C  TEeMIEepaTypoOu.

BbpoyHoBckoe nmwxkenue, muddys3us

23 B3anmoneiicTBre YacTUI] BEIECTBA: IPUTKEHUE U

OTTAJIKUBAaHUC




HH#Par###ArperaTHple COCTOSIHUSL BEILECTBA: CTPOECHHE

ra3oB, KHJIKOCTEH U TBEPABIX (KPUCTAITMYECKHUX) TeN.

24 B3auMoCBA3bp MeXAy CBOMCTBAMH BEILIECTB B PA3HBIX
arperaTHpIX COCTOSIHMSIX M HUX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUIA BOJIBI
[TpakTuyeckue paboTHI:
###Par###Onenka nuaMeTpa aToMa METOAOM PSAOB (C
UCTIONIb30BaHUEM (oTorpaduii).

2.6 #H#HPar###OnpITel MO0 HAOMIOJAEHUIO  TEIUIOBOTO

pacIIMpEHUst Ta30B.
#H#HPar###ONbITEI IO  OOHAPY)KCHHWIO JICHCTBUS  CHII

MOJIEKYJIIPHOTO MPUTSHKEHUS

JIBIDKEHUE U B3AMOJIEVICTBYE TEJI

11 Mexanuueckoe JBUKCHHE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBUKEHUE
#Hi#HPar###CKopocTb. Cpennss CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBWKE€HUU. Pacy€r myTu M BpeMeHHU
JIBIKECHUS
SlBnenne wHepuuu. 3akoH MHepHMH. B3anmopeiicTBue
33 TeJl Kak MpPUYMHA U3MEHEHHUs CKOPOCTH JBUXKEHHUS TeJ.
Macca kak Mmepa HHEpTHOCTH Tella
34 #HPartH#ImoTHocTh BentecTBa. CBSA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BellecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUSA TeEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢ |
' MTOMOIIIBIO TMHAMOMETPA
37 HiHPar##tSIBnenne tarotreHus u cuna Tsbkectu. Cuia
' TSKECTH Ha Apyrux IuaHeTtax. Bec tema. HeBecomocTs
38 Cuna tpenusi. TpeHuE CKOJBXKEHHS M TPEHHUE TMOKOSI.
' Tpenue B IpUpoAe U TEXHUKE
3.9 #H#HPar###CnoxxeHue Cuil, HaIpaBJIEHHBIX 110 OJHOMU
' npsiMoid. PaBHO el CTBYOIIIAS CUIT
3.10 [IpakTuueckue pabOTHI:




3.11

3.12

OnpeneneHne CKOPOCTHM  PaBHOMEPHOTO  JABMXKECHHUS
(wapuka B OKUIKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBToMoOWIg M Tak janee). OmnpeneneHue cpenHen
CKOpOCTM CKOJBXEHHUs Opycka WIM IIapuka 1o
HAKJIOHHOM  miockocTd. OmnpeneneHue  IUIOTHOCTU
TBEPJIOTO Tela. OnbIThI, JE€MOHCTPHUPYIOLIHE
3aBHCUMOCTh pacTshKeHUs (JeopManuu) NpyKUHBI OT
NPUJIIOKEHHON  cwiibl.  OMNbBITBI, JIEMOHCTPHUPYIOIIUE
3aBHCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tejla U

XapaKTepa COMMpHUKaCaromuxcs HOBCpXHOCTeI;'I

dusnueckue SABICHHUS B IPUPOJE: IPUMEPBI JBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KUBOM U HEKUBOW IPUPOJIE,

HeﬁCTBHe CUJIbI TPCHHA B ITPHUPOJAC U TCXHUKE

Texunueckue YCTPOﬁCTBaZ AUHAMOMCTP, IMOAIIUITHUKH

JIABJIEHUE TBEP/IBIX TEJL, )KMJIKOCTEI U TA30B

4.1

4.2

HaBnenue TBEpAoro tena. CrocoObl YMEHBIICHUS H
YBEJIMYEHUS TaBICHUS

I[aBJ'IeHI/Ie raza. 3aBUCUMOCTb JaBJICHHA Tra3a OT O6’béMa,

TEMIIepaTypbl

4.3

44

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCJI1aMHu, XKHAKOCTAMH U
razamu. 3akoH Ilackaims. ITHeBMaTHUeCKHEe MaIIMHBI
3aBHCUMOCTh JaBJICHHUA  KUAKOCTH  OT FJIYGI/IHLI.

I'unpocraruueckuit mapamokce. Coobmarommuecs Cocyabl.

anpaBm/Iqecxne MEXAaHU3MBI

4.5

ATtmocdepa 3emiu u atmoceproe nasienue. [Tpuunnb
CyIIECTBOBaHUS BO3AYIIHON 00070uku 3emun. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO IaBICHHUS OT

BBICOTHI HaZl YPOBHEM MOPs

4.6

N3mepenue atmocgepHoro nasineHus. I[Ipubopsr s

M3MEpeHHs aTMOC(EPHOTO JaBICHUS

4.7

JlelicTBME XKUIKOCTH M rasa Ha MHOTpyXKEHHOE B HUX
Teno. BreiTankuBaromas (apXumenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue Ten. Bo3ayxomnnaBanue




4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBHUCHMOCTH Beca Tella B BOJE OT
00bEéMa MOrpyXEHHOM B KUAKOCTH YacTH Tea.
OrnpeneneHne BHITAIKABAIOIIECH CHIIbI, JEHCTBYIONIEH Ha
TEN0,  NOrpykéHHOe B  KHMIKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIONIEH CHUJIbI, JECHCTBYIOLIECH
Ha TEJIO B JKUAKOCTH, OT Macchl Teja. OIbIThI,
JICMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAIKMBAIOIIECH
CUJIbI, JICHCTBYIOLIEH Ha TEJNO B KHUJIKOCTH, OT 00BEMA
MOTPY>KEHHOW B JKMAKOCTh YacTW TejJa M OT IUIOTHOCTH
JKHIKOCTH. Konctpyupoanue apeomMerpa WJIH
KOHCTPYMpPOBAaHHWE  JIOAKM M ONpeAelieHHe €€

TPYy30I0IbEMHOCTH

4.10

du3ndecKue SABJICHUA B npupoae: BIIMAHUC
aTMOC(i)epHOFO JaBJICHHS Ha JKHUBOM OpraHu3M, IJIaBaHHUC

pBIO

4.11

TexHuueckue yCTpOHCTBA: COOOILAIOIIMECS COCYIBI,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcoOC,

apeoMeTp

PABOTA, MOIIIHOCTDB, SOHEPT' A

5.1 MexaHnndeckasi paborta
5.2 MexaHnueckasi MOILIHOCTh
53 [IpocThie MeXaHM3MBI: pbluar, OJOK, HaKJIOHHas
' TI0CKOCTh. [IpaBuiio paBHOBeCHs pbIyara
5.4 [TpuMmeHeHre paBuiia paBHOBECHUS pblyara K OJI0Ky
«3onmoroe  mpaBwio»  MexaHUKH.  KoadduuueHt
5.5 IIOJIE3HOTO JNEUCTBHUSA MEXaHU3MOB. IIpoctsie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUU TeNa, MOAHATOTO Haa 3eMIEH
5.7 Kunernueckas sneprus
53 ITonnas mexaHuyeckas SHeprus. 3aKOH M3MEHEHHs U
' COXPAaHEHUS MEXaHUYECKON SHEPTUU
59 [TpakTrdeckue pabOTHI:




#H#Par###Onpenenenue pabOTbl CUIIBI TPEHMSI IIPU
PaBHOMEPHOM [BWXEHUHM Te€Ja IO TOPU30HTAIbHOU
noeepxHoctu. MHccienoBanue yclIOBUM  paBHOBECHS
peruara. HMsamepenme KIIJI HakIoOHHON TIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHHS] MEXaHHUUYECKOU SHEPTUH

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
4eJI0BeKa
TexHuueckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HEMOJABMKHBIM OJIOKHM, HAaKJIIOHHAs TIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B ObITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTBI COAEPKAHUSA
paszeJa 3J1eMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHbBIE  TIOJIOXKEHHSI  MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOECHMs BelecTBa. Macca M pa3Mmepbl
' MosieKyd.  OmbITbl, HOATBEP)KIAIOIIME  OCHOBHBIE
MIOJIOXKEHUSI MOJIEKYJISIPHOKMHETHUECKON TEOpUU
Mopnenn  TBEpAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocrosiHMM BemecTBa. Kpucramnnmueckue u amopdHbie
Tena
OObscHEeHnE CBOWMCTB ra3o0B, KUAKOCTEN U TBEPBIX TEI
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYIIPHOKMHETHYECKOMN
TEOpUU
6.4 CmaunBaHME U KallMJUISIPHBIE SIBJICHUS
6.5 TeroBoe paciIupeHue U CKaTue
66 Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTBIO |
' TEIUIOBOTO JIBUYKEHUS YaCTHUI]
67 Buytpennss sHeprus. CiocoObl H3MEHEHUsI BHYTPEHHEH
' SHEPIUu: TeIvlonepeaaya u COBEpIICHHE PadOThI
6.8 Bunel termonepenayuu: TEMIONPOBOJHOCTh, KOHBEKIIMS,




U3JIy4eHHUE

KommuectBo  TemmoTel. VYaenbHas — TEIJIOEMKOCTDH

6.9
BELIECTBA
TemnmooOMeH © TemIoBOe paBHOBECHE. YpaBHEHHE
6.10
TETIOBOTO Oananca
611 [InaBnenue u oTBEp/IeBaHNE KPUCTATUINYECKUX BEILIECTB.
' VY aenpHas TEIIIOTA MJIaBICHUS
[TapoobOpazoBanne u  KoHAeHcauus. VcmapeHue.
610 Kunenue. VYpaenbHas  Temiota mnapooOpa3oBaHUS.
. 3aBUCUMOCTb TEMIIEPATypbl KUIEHUS OT aTMOC(EPHOro
JaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIIUBA. Y JieibHas TEIIOTa CropaHus
[Mpuammmel  pabotel  TerwioBbix — aurarenei  KITJ]
6.15 TEIJIOBOIO JBUTaTels. TeIUioBble OBUTATENd U 3alluTa
OKpY’KaroIlen CpeJibl
3aKOH COXpaHEHUs U MPEBPALLCHHS YHEPTUU B TEIUIOBBIX
6.16
mporeccax
[IpakTuueckue paboOTHI:
HH#HPar#H##0ONBITEL IO  OOHApY)KEHUIO JEHCTBUS  CUII
MOJIEKYJISIPHOTO TPUTSIKEHHUSL.
HHHPar###0NBITEl 0 BBIPAIIMBAHUIO  KPHUCTAJJIOB
IIOBapEHHOM COJM WM caxapa.
HH#HPar#H##OnpITBl 10 HAOJNIONEHUIO  TEIUIOBOTO
617 paciIipeHust ra30B, )KUIKOCTEH U TBEPIBIX TeEJl.

##HPar###Onpenenenne naBieHUsT BO3MyXa B OaTIoHE
IITIpUIIA.

HAHPar##H#ONBITB, IEMOHCTPUPYIOIIME 3aBUCUMOCTh
JABJICHUS BO3AyXa OT €ro o0béMa M HAarpeBaHUS WIH
OXJTQKJCHHUSI.

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

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUECKOMN




6.18

TpyOKe OT TeMIeparyphbl.

###Par###Habmonenue W3MEHEHUS BHYTpPEHHEH
SHEPTUM Tejla B pe3yibTaTe TeIUIonepenadyd u padoThI
BHCIIHUX CHUJL.

#H#HPar#Ht#lIccienoBanie  SBJICHUS TEIJIOOOMEHa TMpU
CMEITMBAHUH XOJIOAHOU U TOpSYEH BOJIBI.
#HH##Par##H#Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJIy9eHHOTO BOJIOW MpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMUYECKUM IIUITHHIPOM.

#H##Par##H#Onpenenenue YAEIbHON TEMII0EMKOCTH
BEIIECTBA.

H#i#Par###lccnenoBanue npoiecca UCapeHusl.
##HPar###Onpeenene  OTHOCUTENIBHON  BJIaKHOCTH
BO3/yXa.

#H#H#Par##H#OnpeneneHre yaeIbHOM TEIUIOTHl IJIaBICHUS

Jbaa.

Ouzuyeckue SABICHHUS B MPHUPOJAE: TOBEPXHOCTHOE
HATSDKEHHE ¥ KamWULIpHBIC SIBICHHS B TPUPOJE,
KpPHUCTaJUTBI B TIpUpoe, n3nydeHne CoiHia, 3aMep3anne
BOJI0EMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa,

HWHCA, CHCTA.

6.19

TexHuuecKkue  yCTpOWCTBA:  KalWJULIPBl, MPHUMEPHI
HCIIOJIb30BaHUsl KPUCTAJUIOB, KUAKOCTHBIA TEPMOMETD,
JaTYMK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHHUS
JIOMOB, THTPOMETpPbI, NCUXPOMETp, MapoBas TypOHHa,

ABUTaTCJIb BHYTPECHHETO CTOpPAaHUs.

OJIEKTPUYECKUE U MAT'HUTHBLIE ABJIEHUA

7.1 Dnektpuzanus Tel. J{Ba poaa 37eKTpUYECKHUX 3apsI0B
BzaumoneiictBue 3apsokeHHBIX Teld. 3akoH Kyrona

7.2 (3aBUCUMOCTD CHJIBI B3aUMO/JIEHCTBHUS 3apSKEHHBIX TEN OT
BCJIMYHHBI 3apA0B U paCCTOAHUSA MCKIY TeJIaMI/I)

73 DIekTprudeckoe noje. Hanpssk€HHOCTh JIEKTPUUYECKOTO

nosist. IIpuHOun cyneprno3uuuu 3JI€KTPUYECKUX I10JIEH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenn »snexTpuyeckux 3apsaoB. JIEMEHTapHbIN

7.4 anexkTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuku u
JIUBJICKTPUKHU
7.5 3aKOH COXpaHEHMsI AIEKTPUUECKOTO 3aps1a
6 DJIEKTPUYECKUII ~ TOK.  YCIOBHUS  CYIIECTBOBAHHUS
' 3IEKTPUUECKOT0 TOKa. ICTOUHUKH MOCTOSTHHOTO TOKa
HeicTBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
JKHJIKOCTSX U Ta3ax
Onektpudeckas uenb. Cuiia TokKa. DJIEKTPUUYECKOE
7.8
HaIpsKEHUE
=9 ComnpoTuBiieHNE MPOBOJHUKA. VnenpHOE
. COTIPOTUBJICHUE BEIIECTBA
7.10 3akon Oma aJid yyacTka Uenu
[TocnenmoBarenbHOE W TNapaUIeIbHOE  COSAMHEHHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyisa — Jlenna
13 DNEeKTPUYECKUE ILEeMH U TMOTPEOUTENH AICKTPUUECKOM
' sHepruu B ObITy. KOopoTKoe 3ambikaHue
ITocTosuaBIe MarHuTel. B3amMopelcTBHE ITOCTOSHHBIX
7.14
MarsuToB
715 MarsutHoe mnoJie. MarsuTHoe Iojie 3eMiIM M  €ro
' 3HAYCHHE JIJIs JKM3HHU Ha 3emiie
716 OmneiT Opcrena. MarHUTHOE 10JI€ 3JEKTPUYECKOTO TOKA.
' [IpuMeHeHne PIEeKTPOMArHUTOB B TEXHUKE
JlelicTBUE MAarHMTHOTO MOJIA HA MPOBOJHUK C TOKOM.
717 DJIEKTPOIBUTATENb MOCTOSIHHOTO TOKa. Mcmosib3oBaHue
' AJIEKTPOJBUraTelIel B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIopTe
7.18 Onerter @apanes.  SIBaeHue  3JIEKTPOMAarHUTHOU




naaykuuu. [pasumno Jlenna

DNeKTporeHepaTop. Crioco0Ob1 MOJTyYCHUS
7.19 AIEKTPUUECKOM SHEPTUH. DNEeKTPOCTaHITIN Ha

BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH

[IpakTuyeckue paboOTHI:

OnbITHI 110 HAOTIOACHUIO JICKTPU3AIMH TEJT UHIYKIHCH

Y TIPH COTMPUKOCHOBECHHH.

HccnenoBanne ACWCTBHS JJCKTPHUECKOrO IOJIA Ha

MIPOBOHUKY ¥ TUDJICKTPUKH.

COopka u mpoBepka pabOTHI BJICKTPUUECKON Ienu

ITOCTOSIHHOT'O TOKA.

W3mepeHue u peryImpoBaHue CUIIBI TOKA.

N3mepenue u peryimpoBaHNUe HATPSHKEHUS.

HccnemoBanue 3aBUCIMOCTH CHITBI TOKA, HTYIIETO Yepe3

PE3UCTOP, OT COMPOTUBJICHHS PE3UCTOPA U HAMIPSHKCHHUS

Ha pe3uncTope.

OIBITHI, JIEMOHCTPHUPYIOTIIHE 3aBHCUMOCTD

ANEKTPUICCKOTO COTPOTHBIICHUSI TPOBOJHUKA OT €ro
7.20 JUIMHBI, TUIOIIAIN TOMEPEUYHOI0 CEUCHUS M MaTepHala.

[IpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH  1pu
MOCJIEZIOBATEILHOM ~ COEIMHEHUU JBYX PpPE3HCTOpOB.
[TpoBepka mpaBwiIa JUIsl CHIIBI TOKa TIPU TMApalIeIIEHOM
coeMHEeHUH  pe3uctopoB.  Ompenenenue  pabOTHI
EKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 Pe3UCTop.
OnpeneneHre  MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,
BBIIIEJISIEMON Ha pe3nucrope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, HUAYIIETO Yepe3 JIAMIIOYKY, OT HaIpsHKEHHs
Ha Hell. Onpenenenue K11/ narpeBarens. Mccnenosanue
MarHUTHOTO B3aMMOJICHCTBHS TIOCTOSTHHBIX MAarHHTOB.
N3ydenne MarHuTHOTO TMOJISI TOCTOSIHHBIX MAarHUTOB MPH
ux oObeAMHEHMM U pasjeneHud. VccrnemoBanue
JEUCTBUS 3JEKTPUUECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

OnpIThl,  JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI




B33,HMO,H€I>1CTBH$I KaTyIIKKU C TOKOM U MarouTta OT CHUJIbI
TOKa MW HaIllpaBJICHHUA TOKa B KaTyHIKEC. I/I3y‘ICHI/Ie

ﬂeﬁCTBHH MArdvMTHOrO IOJis1 Ha IHIPOBOAHHUK C TOKOM.

Koncrpyuposanue u H3y4YeHUe paboThI
DJIEKTPOJABUIATEIIS. N3mepenue KIIZQ
JJIEKTPOJBUIaTEIbBHON  YCTaHOBKH. OnsiTel 1O

HCCICOAOBAHUIO SABJICHHA SHGKTpOMaFHI/ITHOﬁ HHAYKIOUU:
HUCCICAOBAHUC W3MEHCHMI 3HAYeHUS U HalpaBJICHUA

UHAYKIMOHHOT'O TOKa

7.21

7.22

dusznueckre SBICHUS B TMPUPOJE: DIICKTPUUECKHE
SBICHUS B  aTtMocdepe, IJIEKTPHUUECTBO  >KUBBIX
OpPraHM3MOB, MarHUTHOE ToJjie 3eMiH, Apeid MOoI0COB,
POJIb MAarHUTHOTO TIOJIS JUISI )KU3HU Ha 3emiie, MOJsIpHOoe

CHAHUC

TexHuueckue ycCTpoicTBa: 3JEKTPOCKON, aMIepMeTp,
BOJIETMETpP, PEOCTaT, CUETUMK HIIEKTPUUECKON SHEpPrHH,
AJIEKTPOOCBETUTENbHbIE ~ NPUOOpBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsl), JEKTPUYECKUE
NPEJOXPAHUTENIH, 3JIEKTPOMArHuT, 3JIEKTPOJBUIATEINb

IIOCTOAHHOTI'O TOKA, ICHCPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kon snemenra [IpoBepsieMbie AIEMEHTHI COICPIKAHUS
paszziena
MEXAHUWYECKUE SBJIEHUA
MexaHuyeckoe JBIDKEHHE. MarepuaibHas TOYKa.
81 Cucrema orcuéra
g 8.2 OTHOCHUTENIBHOCTh MEXaHUYECKOTO ABUKEHUS
8.3 PaBHOMEpPHOE NPSAMOJIMHENHOE ABUKEHNE
#i#H#Par###HepaBHOMepHOE IPSIMOIMHENHOE IBUXKEHHE.
8.4 CpenHsis M  MIHOBEHHass CKOpPOCTh Tella MpH

HCPaBHOMCPHOM JABUKCHUU




VYckopenue. PaBHOyCKOpEHHOE MPSIMOJIMHEMHOE

8.5
JIBUKCHHE
8.6 #A##Par###(CBoOoqHOe mmazenne. OneITe [ anmies
#HH##Par##HPaBHOMepHOE JBI)KEHUE II0 OKPY>KHOCTH.
8.7 Ilepuon u yactota oOpamienus. JluHelHast W yrioas
ckopocTH. LleHTpocTpeMuTenbHOe YCKOpEeHHe
8.8 [TepBsiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpertuii 3akon HeroToHa
8.11 HH#Par### [puHIUTT CyNIEPIIO3UITNY CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
. ##HPar###Cuna TpeHMs: CWIa TPEHHUS] CKOJIbKEHUS,
5.13 CHUJIa TPEHUS TTOKOSI, IPYTHe BUBI TPEHUS
##HPar##H#Cuta  TsSDKECTU M 3aKOH  BCEMHUPHOTO
.14 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJICHUS
IBmxenne  mmaHer  Bokpyr  Comnma.  IlepBas
515 KocMudeckasi ckopocTb. HeBecoMoCTh U neperpys3ku
PaBHOBecue marepuabHOM TOUKH. AGCOIIOTHO TBEPAOE
8.16 oo
#i#Parf##PaBHOBecue TBEPAOrO Tela C 3aKpEIUIEHHON
517 0CbI0 BpauieHusi. MoMmeHT cuisl. LleHTp TskecTn
8.18 Nmnynbe Tena. I3mMenenune ummnynbca. Mnynbsc cuiisl
8.19 3aKOH COXpaHEHUs UMITyJIbCa
8.20 #H#H#HPar###PeakTBHOE IBIKEHUE
8.21 Mexanunueckasi paboTa U MOIIIHOCTb
PaGota cun Tsxectu, ynpyroctd, TpeHusa. CBs3b
8.22 SHEPTUU U PabOThI
[loTeHuuanbHast dSHeprus Tena, MOJHATOTO  Hal
523 MIOBEPXHOCTBIO 3eMIIU
8.24 [loTeHunanbHas 3HEpPTUs CXKATON NPY>KUHBI
###Parf##Kunernueckas ~ sHeprus.  Teopema o
525 KMHETUYECKOW DHEPTUU
8.26 H##Par###3aKkoH coXpaHEHUsI MEXaHUYECKOM SHEPTrUu




8.27

8.28

8.29

[IpakTuyeckue paboOTHI:

Omnpenenenue cpelHel CKOPOCTH CKOJIbXEHHs Opycka
WIA JBWKEHUS IIAapUKa MO HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHHs Teja IPU PaBHOYCKOPEHHOM
JIBIKCHUU 110 HAKJIOHHOM INIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JBIKEHHH 0€3 Ha4albHONW CKOPOCTH.
IIpoBepka rUIOTE3BI: €CIM TNPU PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HAdalbHOM CKOPOCTH ITyTH OTHOCSITCS
KaKk psAA HEYETHBIX 4YMCEN, TO COOTBETCTBYIOIIME
MIPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUSI CKOJIbKEHUS
OT CWUJBl HOpPMaJbHOTO JaBieHus. OrmnpeneneHue
Ko3pduureHTa TpeHus CcKoybxkeHusd. OnpenencHue
KECTKOCTU TpyKuHBL. OmnpeneneHue padOTHl  CUIIBI
TPEHUs TIpU PABHOMEPHOM JIBXKEHMU Tejla IO
TOPU30HTAJIBLHOW TOBepXHOCTH. OmpeneneHue paboThI
CHJIBl  YOPYrocTd  Mmpu  HoabéMe  rpy3a ¢
WCTIOIF30BAaHUEM  HETOABIDKHOTO M MOJBM)KHOTO
0JI0KOB

@dusnueckue SBICHUS B MPUPOJE: HNPUIMBBI U OTJIUBBI,
nBkeHne TuiaHer COJTHEYHOW CHCTEMBI, PEaKTUBHOE
JIBMKEHHE KHUBBIX OPIraHU3MOB

TexHuueckue  yCTpOHCTBa:  CHUAOMETP, JaTYUKU

ITOJIOXKEHUS, PACCTOSHUS M YCKOPEHUS, PAKETHI

MEXAHNWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JABUKCHUC. OcHOBHBIC XapaKTCPUCTUKU

21 KOJIeOaHMI: IEPHO/I, YaCcTOTa, AMILIUTYAa
97 Marematnueckuit u MIPYKUHHBIN MAasITHUKHU.
' [IpeBpatieHre sHEPTUn NpHU KojaeOaTeTbHOM JABHKECHUN
93 3aryxatomue KosiebaHus. BbIHYXIeHHbIE KOJIeOaHMS.
' Pe3onanc
Mexannyeckue BoJaHbl. CBONCTBA MEXaHUYECKUX BOJIH.
9.4 [IpomonbHble W TONIEpeYHbIe BOJHBI. JlIMHA BOJHBI H

CKOpOCTH €€ pacnpocTpaHeHusi. MexaHu4ecKnue BOJTHBI B




TBEPJIOM TeJie, CEHCMUYECKHE BOTHBI

9.5 3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6 Nudpa3Byk u yapTpa3Byk
[IpakTryeckue pabOTHI:
OmpeneneHne 4acTOThl W TepHoja  KosjeOaHMid
MaTEMaTHYECKOTO MasiTHUKA.
OmpeneneHne 4acTOTBl W TepHoja  KojeOaHMi
MIPYKUHHOI'O MasiTHUKA

97 HccnenoBanre 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi

' [OJIBEIIEHHOT0 K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
MPYXUHHOTO MasiTHUKAa OT Macchl rpysa. llpoBepka
HE3aBHCUMOCTH nepuosa KoJieOaHui rpysa,
MOJIBEILIEHHOTO0 K HUTH, OT MAacchl Ipy3a U >KECTKOCTH
Ipy>XUHBL. MI3MepeHre ycKopeHus: CBOOOHOTO MaJieHUs
@dusuyeckue SBIEHUS B MPHUPOJE: BOCIPUSATHE 3BYKOB

9.8 KUBOTHBIMH, 3€MJICTPSICEHUE, CEUCMHUYECKUE BOJIHBI,
L[yHAMH, X0

99 TexHu4ecKkue yCTpOMCTBA: 3XOJIOT, HCIOJIb30BAHKE

yIBTpa3ByKa B ObITY U TEXHHKE

OJIEKTPOMAT'HUTHOE I1IOJIE 1 DJIEKTPOMATI'HUTHBIE BOJIHbI

QHCKTpOMaFHI/ITHOG II0JIC. QHCKTpOMaFHHTHHC BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH

10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH

e DJleKTpoMarHuTHas mnpupoga cBera. CKOpPOCTh CBeTa.

' BouiHOBBIE CBOMCTBA CBETA
10 [IpakTnueckue paboTHI:

10.4 N3ydeHne CBOICTB  2JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOMITEHOTO TenedoHa
Oduzuyeckre SBICHUS B MpHpojAe: OHUOIOTHYECKOE

10.5 neicTBue BUJMMOTO, yIBTPaduOIETOBOTO u
PEHTTEHOBCKOTO U3IIy4eHUN

10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BAaHUE

QJICKTPOMAIrHUTHBIX BOJIH JJIS COTOBOH CBSI3U




11

CBETOBbBIE ABJIEHUA

11.1 JIydeBas monenp cBeta. MIcTOUHMKM CBETA
11.2 [IpssMonuHEHOE pacIpOCTPaHEHUE CBETA
113 Otpaxenue ceera. [lnockoe 3epkano. 3aKOH OTpaKEHUsI
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHUS CBETa.
' [losiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xox mydeid B TMH3E
116 OnTnueckas cuctema ¢oroanmnapara, MUKPOCKONA U
' TeJecKona
117 I'maz kak onruyeckas cucrema. biauzopykocts u
. JAIbHO30PKOCTh
18 Pasnoxxenue 6enoro cera B cekTp. OnbiThl HptoTOHA.
. CrnosxeHue crieKTpanbHbIX LBETOB. Jucnepcus ceera
[IpakTnueckue paboThI:
#H#HHPar###ccnenoBanue 3aBHCUMOCTH yria
OTpa)XKeHHs CBETOBOTO JIy4a OT YIJIa MaJeHHUs.
#H#HPar#Ht#l13yuenne  XapakTepUCTUK  U300paKeHHS
IpeIMeTa B INIOCKOM 3epKajle.
#i#Parf##lccnenoBanue 3aBUCUMOCTH yriaa
MIPEJIOMJIEHUSI CBETOBOIO Jiydya OT yIJla MaJeHUs Ha
119 TpaHUIE «BO3YX — CTEKIION.
. ###Par## lonyuenne w300paXeHUH C  TTOMOIIBIO
coOuparoIen JTHH3HI.
##Par###Onpenenenne (HOKYCHOTO pacCTOSHUS U
OIITUYECKOM CHIIbI COOMPAIOLIEeH JTHH3HI.
#H#HPar###ONBITEL TIO pa3lokKeHHI0 Oenoro cBera B
CHEKTp.
HHH#Par###ONBITEl IO BOCHPUATUIO IBETa IPEAMETOB
IIpU UX HAOIIOACHNUU Yepe3 IBETOBbIE (DUIBTPHI
®dusnyeckue sBICHUS B mpupoje: 3atMenus ConHua u
11.10 JIyHbI, 1[BE€TA TEJN, ONTHUYECKUE SIBICHUS B aTtMocdepe

(uBet Heba, pedpakiys, paayra, MUPax)

11.11

Texauueckue YCTpOICTBA: OYKH, MIEPUCKOTI,




(doToanmapar, ONTUIECKHE CBETOBOIBI

12

KBAHTOBBIE ABJIEHUA
11 Omnbitel Pezepdopna m 1uiaHerapHas MOAETb aroma.
' Moaens aroma bopa
122 Hcnyckanve M NOIVIOIIEHUE CBETa aTOMOM. KBaHTHI
. JIunenyarsie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(ha, OeTa- 1 raMMa-u3Ty4eHUs
124 Crpoenne aromHoro sgpa. HykimonHas Moxenb
' aTOMHOTO spa. M3oronsl
195 PannoaxtuBHble mnpeBpamenus. Ilepuon momypacmana
' aTOMHBIX SI7EP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsOBOTO U
' MacCOBOI'0 YUCEI
12.7 OHeprus CBA3M aTOMHBIX sJiep. CBsI3b MacChl U SHEPTUU
198 Peakuuu cuntesa u nenenusd aaep. cTouHuku sHepruu
' ConHLa u 3BE3]1
12,0 Snepnas osHepretuka. JlefcTBHE  paguOaKTHUBHBIX
. U3JTyYEHUH HA KUBbIE OPraHU3MBI
[IpakTuyeckue paboOTHI:
HaGmtonenne CIOmHBIX M JIMHEHYAThIX CIEKTPOB
U3ITy4YEHUS.
12.10
HccnenoBanue TPEKOB: M3MEPEHUE SHEPIMHU YaCTULIBI
110 TOPMO3HOMY IyTH (110 poTorpadusm).
W3mepeHue paanoakTUBHOTO (poHa
@duznueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN
paavoaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 paIMOaKTUBHOE U3JIyYEHHUE IIPUPOJHBIX MHUHEPAJIOB,
JEUCTBUE PAJMOAKTUBHBIX MW3JIyYCHUH HA OpPraHU3M
YeJoBeKa
1212 Texnnueckue YCTPOMCTBA: CIIEKTPOCKOII,

MHJUBHyaJIbHBIA JO3UMETP, KaMepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
MPOI'PAMMBI OCHOBHOTI'O OBILIIET'O OBPA3OBAHUSI

Kon
NpoBepsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pPe3yJibTaTaM
0230BOr0 yPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI'0 0011ero odpasosanus Ha ocHoBe PI'OC

[Tonumanue posm  QU3MKM B HAy4HOM  KapTMHE  MMpa;
c(hopMUPOBAHHOCTH 0A30BBIX MPECTABICHUN O 3aKOHOMEPHOU CBSI3U

U TI03HaBa€MOCTH SBJIEHUH NPUPOABI, O pPOJM SKCIEPUMEHTa B
¢usuke, o cucremooOpasywomeil poau (U3MKH B Pa3BUTHH
€CTECTBEHHBIX HayK, TEXHHUKH M TEXHOJOTHi, 00 3BOIIOIMHU
¢u3nYeCKUX 3HAHUNW M UX POJM B LEJIOCTHONW €CTECTBEHHOHAYYHOMH
KapTHHE MHUpA, O BKJIAJAE POCCUICKMX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIETO

MHUpa, pa3BUTUC TCXHUKHU U TEXHOJOT Ui

3HaHUS O BHJAX MaTepuu (BEIIECTBO M IOJ€), O JBIXKEHUHM Kak
Croco0e CyIecTBOBaHUS MAaTEPHH, 00 aTOMHO-MOJIEKYJIIPHOH TEOPUH
CTPOEHUS BEILIECTBA, O (PU3UYECKOM CYIIHOCTH SIBICHUN NPHPOJIBI

(MEXaHMYECKHUX, TEIJIOBBIX, OJJIEKTPOMATHUTHBIX M KBaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHUS IO ONMCAHUIO UX XapaKTepHBIX CBOICTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SBIICHUE;
YMEHHUE pacro3HaBaTh MPOSBICHNE U3YUEHHBIX (PM3UUECKUX SBICHUIN

B OKpYXaloOlleM MHpe, BbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaAKK)

Brnanenue ocHOBamMu TOHSTUHHOIO armapara ¥ CHUMBOJMYECKOIO
s3bIKa (DM3MKU U UCTOJIB30BAHUE WX JUISI pelleHus y4eOHBbIX 3a7ad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MMPOLCCChI, UCTIOJIb3Ys (I)YH,Z[aMeHTaJ]bHBIC U SMITUPUYICCKHUEC 3aKOHBI

YMeHHe onucChBaTh HN3YUCHHBIC CBOICTBA TEII U (I)I/I3I/I‘-ICCKI/IC SABJICHUA,

HCIIOJIb3Ys (1)I/ISI/I‘IeCKI/IC BCIIMYHHBI

Brnanenne ocHOBaMHM METOZOB HAay4dyHOTO TIIO3HAHUS C Y4ETOM
coONIO/IeHHsT TpaBMJI 0E30MacHOTO TpyjAa: HaONoAeHHE (U3NUECKUX
ABJICHUM:

YMEHHE CaMOCTOATENBbHO COOMPATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JAHHOTO Habopa O0OpYIOBaHWS MO WHCTPYKIUH, OMUCHIBATH XOJ
OMBITA U 3aMUCBHIBATh €0 PE3YJbTAThl, (POPMYIMPOBATH BHIBO/IBI,
MPOBE/ICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUYHH:
yYMEHHE IUIaHUPOBATh HM3MEPEHMs, CaMOCTOATEIBHO  COOUpPaTh
AKCIEPUMEHTAIbHYIO YCTAaHOBKY 10 HWHCTPYKLUH, BBIYUCIATH
3HAYCHHUE BEIMYMHBI U AHAIU3UPOBATH IOJYUYEHHBIE PE3YJbTATHI C
y4E€TOM 3aIaHHOM NIOTPELIHOCTH PE3YJIBTATOB U3MEPEHUM;
IIPOBEJCHUE  HECIOXKHBIX  OKCIIEPUMEHTAJIBHBIX  UCCIICIOBAHUM;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYI0 yCTAaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  WHCTPYKUUH,  IPEIACTABIATH
MOJyYCHHBIC 3aBUCHMOCTH (PU3UYECKUX BEIWYMH B BHJIE TaOIHIl U
rpaMKoOB, yUYUTHIBATh MOTPELIHOCTH, /1€1aTh BBIBOABI 110 pe3yIbTaTaM

HUcciIca0BaHusd

[TonumaHue  XapakTepHBIX  CBOMCTB  (IU3MYECKUX  MOJeNel
(MaTepuasnpHasi TOYKa, aOCOMIOTHO TBEPJOE TENO, MOJENIU CTPOCHHS
ra3oB, >KMJIKOCTEM U TBEPABIX TeJ, IUIaHETapHash MOJEIb aroMma,
HYKJIOHHasi MOZEJb aTOMHOIO sApa) U yMEHHME NPUMEHATh UX I

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMeHue o0bACHATh (U3NYECKHE TPOLIECChl U CBOWCTBA TEl, B TOM
YuClle U B KOHTEKCTE CUTyalUHd IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUYNHHO-CIICICTBEHHBIE CBA3U U
CTPOUTH OOBSCHEHHE C ONOPON HAa N3yUEHHBIC CBOMCTBA (PU3NUYECKUX

ﬂBJ'IGHI/IfI, (1)I/IBI/IT-ICCKI/IC 3aKOHBbI, 3aKOHOMCPHOCTU U MOJCIIN

YMenue pematb pacuérHeie 3amaun (Ha 6ase 2 — 3 ypaBHEHHUN),

UCTIONB3YSl 3aKOHBI W (opMmynbl, CBs3bIBaOIIKE (hU3MUecKue
BCJIMYMHBI, B YaCTHOCTH, 3dllUChIBATH KpPATKOC YCJIOBHUC 3aJda4H,
BBISIBJISITH HEAOCTAIONINE JaHHbIE, BbIOUpAaTh 3aKOHBI U (OPMYIIBI,
HGO6XOIII/IMBIG JJIs eé peuICHus, UCII0JIb30BATh CIIPABOYHBIC NAHHBIC,

IMPOBOAUTH pacqéTm N OOCHHUBATL PCATUCTUYHOCTD IIOJYUYCHHOI'O
3HaYeHUs] (PU3MYECKON BEIMYUHBI; YMEHHUE OMpPENesTh Pa3MEpPHOCTh

(bu3nYeCcKOi BENTUUYHMHBI, TOJIYYSHHOHN MPU PELICHUH 3a/1a4l

YMeHue XapaKTepu3oBaTb INPUHUUIBI JCHCTBHA  TEXHHYECKUX
YCTPOMCTB, B TOM 4YHCJIE OBITOBBIX MPHUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKHX MPOLIECCOB 10 UX OIUCAHMIO, HCIIOJIb3YS 3HAHUSA O

CBOWCTBaX (PU3MUECKUX SIBJICHUH M HeoOXonumble (u3nueckue




3aKOHOMEPHOCTH

10

YMeHue UCIoNb30BaTh 3HAHWS O (U3HYECKUX SBICHHUSIX B
MOBCEHEBHON KW3HM JUIsl  oOecriedeHus: Oe30MacHOCTH  TpHU
oOpamieHun Cc  OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBbsi M  COOJIOJEHUS HOPM
HKOJIOTUYECKOTO TOBEJACHUS B OKPYXKAIOUICH cpejie; MOHMMAaHUE
HEOOXOJAMMOCTH TPUMEHEHHUS IOCTIKCHHH (DU3UKM W TEXHOJOTUH

AJId palluOHAJIBHOT'O NPUPOAOIIOJIb30BaAHUA

11

OnpIT mOMCKA, TNpeoOpa3oBaHMsS M MPEACTABICHUS HWH(DOpMAIUH
bu3znyecKoro coJep>kaHusi € HCIOJIb30BaHHEM HH(POPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTHUW; yMEHHUE OLIEHUBATh JIOCTOBEPHOCTH
MOJyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCSA 3HAHUA W
JIOTIOJIHUTEIbHBIX ~ MCTOYHHMKOB,  YMEHHE  HCIIOJIb30BATh  IPHU
BBIMIOJTHEHUH Y4YeOHBIX 3aJaHUi Hay4YHO-TOMYJISIPHYIO JIUTEPATypy
($U3NYECKOr0 COJAEpIKAaHUA, CIPABOYHbIE MaTepHajbl, PECYypChl CETH
WuTtepHer; BnageHue 0a30BBIMH  HaBBIKAMU  NPEOOPa30BaHUA
uHbOpMallMl U3 OJHOM 3HAKOBOM CHCTEMBI B JApPYTylO; yMEHHE
co3/laBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaHI/II/I N3 HECKOJIBKUX NCTOYHUKOB



HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D
O ®PU3UKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

MEXAHUWYECKHUE ABJIEHWA

1.1

Mexannueckoe JBmkeHHe. MarepuanbHas Touka. (CucremMa  OTCUéTa.

OTHOCHUTENHLHOCTD JABHWKCHUA

PaBHOMepHOEe M HepaBHOMepHOe ABMkeHHe. CpenHsis ckopocTb. Dopmyrna s

1.2 BBIYUCIICHUSI CPEeHEH ckopocTu: v = S/t
PaBHOMepHOE mMpsiMONUHEITHOE NBM)KEHUE. 3aBUCHUMOCTh KOOPAMHATHI Tejla OT
BPEMEHH B CIy4ae PaBHOMEPHOTO MPSMOJIMHEHHOTO ABYKCHHS:
L3 x(1)=x,+vt
['paduky 3aBUCHMOCTH OT BPEMEHH ISl MPOCKIUH CKOPOCTH, MPOCKINU
nepeMenieHusi, MyTH, KOOPAWHATHl MPU PABHOMEPHOM MPSIMOJIHMHEHHOM
JIBUKCHHAH
3aBHCUMOCTh KOOPJAWHATHI Tella OT BpPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO IBHKEHUSI:
2
S =vy s+ ay= ;
2
@opMynbl IS TPOEKIUU TEPEMELICHHs, MPOCKIUH CKOPOCTH M IMPOCKIHH
YCKOPEHUS TIPU PABHOYCKOPEHHOM MPSMOJUHEHHOM JBY)KCHUU:
2
1.4 .sx(r)=vﬁx-r+ﬂx-3.
U_\'('f) =Upy T4, I,
a,(f)=canst,
Ul.‘c: - L’}1.'1'2 =2HISI
I'padykn 3aBHCHMOCTH OT BPEMCHH IS TPOCKIUU YCKOPCHHUS, MPOCKITUU
CKOpPOCTH, TIPOEKIIMH TMEPEeMEIIeHUsl, KOOPAMHATHI TPH PABHOYCKOPEHHOM
PSIMOJIMHEMHOM JIBUKEHUU
CBobogHoe maaenue. DopMyIbl, OMUCHIBAIONINE CBOOOJHOE MAJCHUE Tela IO
1.5 BEpPTUKANU (ABW)KEHUE Tejda BHU3 WM BBEPX OTHOCHUTEIHHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTH OT BPEMEHH JUIsI TPOEKLUUH YCKOPEHHS,




NPOCKIIMM CKOPOCTH U KOOPAMHATHl TpPU CBOOOJHOM TaJeHHM Tejla II0

BCPTHUKAIN

1.6

CkopocTh pPaBHOMEPHOTO JBIJKEHHUS Tella IO OKpyKHOcTU. HampaieHue
CKOPOCTH.

®opmyna JUIsl BBIYMCICHUS CKOPOCTH uepe3 pajuyC OKPY>KHOCTH U TEPHOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yCKOpeHHe. HampaBieHue IEHTPOCTPEMHUTEILHOTO

yckopenusi. Dopmyia /it BHIYUCICHUS YCKOPEHUS:

1.7

1.8

Macca. IIn1oTHOCTB BemiecTBa. CDOpMy.]'Ia JJIA BBIYMCICHUSA IIJIOTHOCTH

_om
V

Cuima — BCKTOpHAasd (I)I/I3I/I‘-ICCK3.H BenmunHa. CloskeHue Cuil

1.9

1.10

SIBnenue unepuuu. Ilepssiii 3akoH HeroTona
Bropoii 3akoH HeroToHa:
F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbl, AEUCTBYIOLIEH Ha

TCII0

B3aumoneiictue tein. Tperuii 3akon HerotoHa:

Fry=-Fiy

1.12

TpeHI/IC IMOKOsA U TPEHUC CKOJIbKCHUS. CDopMyna JJI1 BBIYUCIICHUA MOAYJIA CHIIbL

TPCHUA CKOJILKCHUA:




F_=n-N

1.13

Hedopmarnuss tenma. Ynpyrue u Heynpyrue aedopMmanuu. 3aKOH yHpPYyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTCHHUE. 3aKOH BCCMUPHOI'O TATOTCHUSA!

My -1
F=G.—-L1 2
R
Cuia TskecTu. Y CKOpeHHe CBOOOAHOTO MaICHHUS.
Dopmyna a7 BEIYUCICHUS CUIIBI TSDKECTH BOIM3U MoBepxHOCTH 3emin: F = mg.
JIBmxenue maneT Bokpyr Counnila. [TepBast kocMudeckasi CKOpOCTb.

HesecomocTs 1 nieperpysku
Hmnynbec Tena — BeKTopHast pu3uveckasi BeNUIHHA.
p=md

HNmnynsc cucremsl Ten. 3meHnenne umiyinbca. UMmysibc CHItbI

1.16

1.17

3aKkoH COXpPaHCHUA NMITYJIbCa JJIA SaMKHYTOI\/JI CHUCTEMBI TCII.
p=myU +im, Ly =const
PeakTuBHOE IBMXKEHHE

Mexannueckas pa60Ta. q)opMlea JJIs1 BBIYMCIICHU S pa6OTLI CHIJIBI:

A=Fsooscx

MexaHnyeckasi MOIIHOCTb:

N=2
'

1.18

Kunernueckas n NOTCHIUAJIbHAs SHCPIU. CI)opMyna JIA BBIYUCJIICHUA

KMHETUYECKON SHEPTHM:

HE_JE
Ey ="

Teopema o kuHeTHYECKOM dHEprun. Popmysia i BEIUUCICHUS TOTEHIHAIIBHOM




SHCPTHHU TCJa, MOAHATOIO

HaJ 3eMIIEN:

E,=mgh

Mexanudeckas SHEpTHUs:

E=E;.+E p
1.19 3aKoH coxpaHEHUsI MeXaHU4eCcKoi aneprun. dopmyna g 3aKkoHa COXpaHEHUS
MEXaHHYECKOM SHEPrUu B OTCYTCTBHUE CUJI TpeHUS: £ = const.
[IpeBparieHue MEXaHMUYECKOM SHEPTUH MPU HATUYUH CUITIbI TPEHUS.
[IpocThie MexaHU3MBI. «30J0TO€ MPABUIIO» MEXAHUKH.
Prruar. Moment cuibl: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M,+..=0
1.20
[ToxBwxHbIN 1 HenoABHKHBIN 0510KK. KITJ[ mpocThIX MEXaHU3MOB,
n= A‘]:[ME:‘&EE.E
A‘S&TIZE‘IH
JaBiienue TBEpIOTO TENA.
®opMya 17151 BBIYMCICHUS 1aBJIEHUs TBEPJOTO Tela:
F
P= G
191 JaBnenue raza. ATMocdepHOe JaBiIcHHE.
' I'mapocraTudeckoe 1aBlieHUE BHYTPH KHIKOCTH.
®dopmyra 7151 BBIYUCICHUS JABICHUS BHYTPH KHUIKOCTHU:
P=pgh+Pa,
1.22 3akoH [lackand. ['mapaBnuueckuii mpecc
3akoH Apxumena. Popmysia IS ONPEACICHUS BBITAIIKUBAIOUIEH CHJIBI,
JICHCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:
1.23

Ycnosue nnaBanus tena. IlnaBanue CYJOB 1 BO3QYXOIUIaBaAHUEC




1.24

Mexannueckue KoyiebaHus. AMIUIMTYJa, MEpUOJ W YacToTa KoJeOaHW.

®opmyna, CBSI3bIBAIONIAS YACTOTY U NEPUO KOJeOaHU:

1.25

MaremaTuyeckuii W TNPYXUHHBbIA MasTHUKU. [IpeBpamieHue sHepruu mnpu

KOJIE0ATEIBHOM JIBUKEHUU

1.26

3aryxatomue kojeOanus. BoiHyX1eHHbIe Konebanus. Pezonanc

1.27

1.28

Mexannueckre BOJIHBL. [IpoAOSbHBIE W TONEpPEYHbIE BOJHBL. [[1MHA BOJHBI U

CKOPOCTB pacCiipOCTpaHCHUA BOJIHBI:

Lh=v-T

3By1(. FpOMKOCTL U BBICOTAa 3BYKa. OTpa)KCHI/Ie 3By1(0BOI>i BOJIHbBI Ha I'paHUIC

nByx cpen. MHdpa3Byk u ynbTpazByK

1.29

IIpaxkmuueckue pabomoi

W3mepenne cpelHed INIOTHOCTH BELIECTBA; apXUMENOBOM CHIIBI; >KECTKOCTH
NpPYXUHBL;, KOA((UIIMEHTa TPEHUSI CKONBKEHHS; PaOOThI CHIIBI TPEHHS, CHIIBI
YIPYTOCTH; CPeJHEH CKOPOCTH ABMKEHHMsI OpyCKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHUs: Opycka Npu ABMKEHHM [0 HAKJIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuoia KoseOaHUIl MaTeMaTHMYeCKOro MasTHMKA; 4YacTOThl M IepHoja
KOJICOAHUH MPYKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIEr0 Ha phIyar;
paboThl CHJIBI YIPYTOCTH HpPU MOABEME TIpy3a € IOMOIIBIO HEMOABHKHOIO
6510Ka; pabOThI CUIIBI YIPYTOCTHU MPH MOABEME I'Py3a ¢ HOMOIIBIO OABHKHOTO
0J0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOTrpyKEHHOH
YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIEH CUIIBI
OT MAcChI TeJa; CUJIbI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIBHOT'O JABJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HUKAIOIIEH B IPYXKUHE, OT CTCIICHH
negopMaluy MpYKUHBL, YCKOPEHHUs Opycka OT yIJla HakJOHA HaNpaBiIsIOILEH;
nepuoaa (4acToTbl) KojeOaHUN HUTSHOTO MasTHUKA OT JJIMHBI HUTH; MEpHOAa
KOJICOAHUH TMPYKMHHOTO MasTHUKAa OT MacChl Ipy3a U JKECTKOCTH MPY>KUHBI;
UCCJICIOBAaHUE HE3aBHUCUMOCTU IE€pHOAa KOJIEOAHWH HUTSHOIO MAasTHHUKA OT

Maccsl rpys3a. [IpoBepka ycioBust paBHOBECHs pblyara

1.30

Qusuueckue s6NeHUA 6 Npupode: TIPUMEPHl IBIKEHUS C Pa3IHYHBIMU
CKOpPOCTSAIMU B )KMBOW M HEXKUBOM MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHNBBI U OTJIWBBI, JABWXCHUC TIJIIAHCT ConHeyHoH CHUCTCMBI,




PCAKTUBHOC NBUKCHUC KUBBIX OPraHU3MOB, pbl4aru B TCJIC YCIIOBCKA, BJIUAHUC
aTMOC(bepHOFO JaBJICHHUA Ha JKUBOM OpraHu3M, IIJIaBaAHUC pBI6, BOCIIPHUATHUC

3BYKOB )KMBOTHBIMHU, 3EMJICTPACCHUC, celicMUYecKue BOJIHBI, HyHaMH, 3XO

Texnuueckue ycmpoucmea: CUUAOMETDP, JATYUKU IOJOKEHHS, PACCTOSIHUS U
YCKOpEHUs, NWHAMOMETp, TMOAIIMIHUKNA, PaKeTbl, pblyar, MOABMXHBIA |

HGHO[[BI/I)KHLII;'I 6J'IOKI/I, HAKJIOHHAaA IIIOCKOCTb, IHPOCTBIC MCXAHWU3MBbI B 6BITy,

131 COOOIIAOIIMECS] COCY/Ibl, YCTPOHCTBO BOAOIPOBOAA, TUAPABINYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BAaHUE YIbTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETUYECKOW  TEOPUU  CTPOCHHS

2.1 BelecTa. Mojenu TBEPAOTO, KUIKOTO U Ta3000pa3HOT0 COCTOSIHHM BEIIECTBA.
Kpucraninueckue u amopdHsbie Tena

27 JBwxkenue wyactuiy BemecTBa. CBsI3b CKOPOCTH JABWKEHUS YacTHI[ C

' Temneparypoil. bpoynoBckoe nBmwxkenue, muddysus

2.3 CmaunBaHUE M KallWJUISIPHBIE SIBJICHUS

2.4 TernnoBoe pacuIupeHue U cKaTue

2.5 TermoBoe paBHOBECHE

6 BuyTpennsis sneprus. PabGora u Temmomepenada Kak CHOCOOBI HM3MEHEHUS

' BHYTPEHHEHN SHEPrUU

2.7 Buap! Teronepenaun: TeIIONPOBOIHOCTh, KOHBEKIIMS, U3TyUCHUE
HarpeBanue wu oxnaxnaenue ten. KoauuecTBo — TemioThl. Y enbHas
TETITOEMKOCTb:

2.8
O=aml(t,~t)
3aKOH COXpAaHEHHsS HEPruu B TEIUIOBBIX Ipolieccax. YpPaBHEHHUE TEIIOBOTO
OanaHca:

2.9
QO +0, +..=0
Ucnapenne u kxoHjaeHcanus. M3MeHeHHEe BHYTPEHHEW SHEpPruud B IPOLECCE

510 UCIIapeHusi M KOHJAeHcauuu. KumeHwe IKUIKOCTH. YJIenbHas TeIoTa

napoo6pa3zoBanusi: L = O/m

2.11

Brnaxnocts Bo3tyxa




[InaBnenue wu Kpucraiumsauusa. I3MeHeHMe BHYTpEHHEH DHEpPIUM IIpH

IJIaBJICHUHN U KPpUCTAJIJIN3al[UU. Y,Z[GJ'II)HaH TCIJI0TA IJ1aBJICHUA:

2.12 2 @]
“m
BHyTpeHHss S3HEeprust Cropanusi TOILIMBA. Y A€NIbHAS TEIUIOTa CTOPAHUS TOILJIMBA:
2.13 q=0/m
2.14 [TpunHiunel padotsl TeruioBbix apurareneii. KIT/[ TermoBoro asurarens
Ipaxmuueckue pabomul
W3mepenue yaenpHOM TEINIOEMKOCTH METAJTIMYECKOIrO IMJIMHAPA; KOJIWYECTBa
TEIUIOTHI, MOJyYEHHOTO BOJOW KOMHATHOM TeMIepaTypbl (UKCHPOBAHHOM
Maccbl, B KOTOPYIO OIIyIIEH HArpeThlii IWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OTIAaHHOT'O HAarpeThbiM IWJIMHIPOM, IOCJIE OMYCKaHUs €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIAXKHOCTH BO3[yXa; VYACIBHOW TEIIOTHI
IaBieHuss Jnbaa. lMcciaenoBaHwe WM3MEHEHUsT TEMIIepaTypbl BOJABI  IIPH
pa3MYHBIX YCJIOBUAX; SIBICHUS TEIIOOOMEHa MPH CMEIIMBAHUMU XOJOJHOW H
ropsiueil Bobl; mpolecca UCIapeHust
Qusuueckue sA6n1eHUsi 8 npupooe: TOBEPXHOCTHOE HATSDKEHUE U KallWUIIpHbIC
2.16 ABJIICHHUS] B TNPUPOJIE, KPUCTAUIbI B mpupoje, uziaydeHue ConHila, 3amep3aHue
BOZI0EMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa
Texnuueckue ycmpoticmea. KauWIspbl, IPUMEPbI UCTIOIb30BAHUSI KPUCTAIIIOB,
517 JKUJKOCTHBIM TEPMOMETp, AATUYUK TEMIEpPaTypbl, TEPMOC, CHUCTEMa OTOIICHUS
' JIOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBas TypOWHA, TBUTATEIh BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpusaius Ten. /Ba BUaa 3IeKTpUUEeCKUX 3apsi/ioB
3.2 BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHUs JIEKTPUUYECKOTO 3apsia
34 Onektpuyeckoe tmone. Hamnpspk€HHOCTh  anekTpuyeckoro mnosd. [lpuHumn
' CYTEePIO3UIINH IEKTPUIECKUX TMOJIeH (Ha KaueCTBEHHOM yPOBHE)
15 Hocurenn osnexrpuyeckux 3apsnoB. [IeHCTBHE DJIEKTPUYECKOro IO Ha
' AJIEKTpUYECKUE 3aps/bl. [[pOBOTHUKY U AUDIIEKTPUKH
3.6 [TocTosiHHBIN 37IeKTpUYECKUM TOK. JIeCTBHS 3yIeKTpruyecKoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A4/q

3H€KTpI/I‘-IeCKO€ COIIPOTUBJICHUC. Y;[enLHoe SJICKTPUICCKOC COMMPOTUBJICHUC!

3.7 R =pl/S
18 3akon Oma ans yyacTtka snextpudeckoit uenu: [ = U/R
ITocnenoBarenbHOE COETMHEHUE TPOBOJHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannenbHOE COeAMHEHNUE MPOBOJHUKOB PABHOT'O COMPOTUBJICHUS:
U=U;I=]+I;R=2.
2 2 P
CwmeniaHHbIe COSTMHEHUS TPOBOJHUKOB
3.10 Pabora u momHoCTh 3nekTpuueckoro Toka. 4 = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE TOJI€ MPSMOrO MPOBOJHHMKA C TOKOM. JIMHMM
MarHUTHOW MHTyKIIUH
313 MarauTHoe T1OJIe TOCTOSHHOTO MarHuTa. BzamMojencTBHe MOCTOSHHBIX
MarHHuTOB
3.14 JlelicTBME MAarHUTHOTO NOJISI HA IPOBOJAHUK C TOKOM
3.15 Omnbitel @apanes. SABnenue snekTpoMarauTHON nHAyKuuu. [Ipasuito Jlenma
Ilpakmuueckue pabomol
W3mepenne  3EKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AJICKTPUIECKOTO TOKA; PAOOTHI AJIEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HMKAIOUIETO B IPOBOJHUKE

(pe3ucTopsl, TaMIIOYKa), OT HAMPSDKEHUS HA KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIIEHUS OT IAJTUHBI MPOBOJAHKKA, TUIOIIAJH €TO MOMEPEYHOr0 CEUEHUs U

YACJIBHOT'O COITPOTUBIICHUS.




[IpoBepka mpaBmiia isi SJACKTPUUECKOTO HANPSHKEHHS MPU TOCIEI0BATEIIHHOM
COCIMHEHUHM MPOBOJAHMKOB; MpaBHJAa ISl CHJIBl SJIEKTPUYECKOTO TOKa MpHU

NapajuIeIbHOM COEIMHEHUY MPOBOIHUKOB (PE3UCTOPHI U JTaMIIOUKA)

Qusuueckue A6NeHUs 6 Npupoode: BIEKTPUUECKUE SBICHHA B aTMocdepe,

3.17 3JICKTPUYECTBO JKHUBBIX OPTaHU3MOB, MAarHUTHOE T0JI€ 3eMJIH, Ipeii( MOITFOCOB,
POJIb MATHUTHOTO TOJIS JJIs1 )KU3HU Ha 3emJie, MOJSPHOE CUSTHHE
Texnuueckue ycmpouicmea: 3IEKTPOCKOIN, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOW  SHEPruu,  DJIEKTPOOCBETHTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIE AIIEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKHE
NPEIOXPAHUTENN, DSJIEKTPOMArHuT, OJIJIEKTPOJBUraTeNb MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 OneKkTpoMarHuTHble BOIHbL. [1Ikana 37eKTpoMarHUTHBEIX BOJIH
3.20 JlyueBas monens cBeta. [Ipsamonunelinoe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cBera. [limockoe 3epkaio
3.22 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHUS CBETa
3.23 Hucnepcus ceera
394 Jlunza. Xoxa mydeit B nuH3ze. DOKycHOe paccTosiHME JHH3BL. OnTHYecKkas cuia
. muH3el: D = 1/F
3.25 ['na3 kak ontuyeckas cucrema. Onrudyeckue npudopsl
Ipaxmuueckue pabomul
##HtPar#H#H#l13mepenne onTUYECKON Cuibl coOuparomeld JUH3bL, (OKYCHOTO
paccTosiHus cCOOMparoIeit INH3HI (110 CBOWCTBY PaBEHCTBA pa3MEpPOB MpeaMeETa U
n300paKeHHs, KOT/Ia TPEJMET PAcIoNio’keH B JBOMHOM (hokyce), mokazares
3.26 MPEJIOMJICHUS CTEKJIA.
###Par###IccnenoBanne CBOMCTBA M300paXKEHUs, TMOJYUYEHHOTO C TIOMOIIBIO
coOuparomield JIMH3bI; W3MEHEHUs (POKYCHOTO PACCTOSHHS IBYX CIOXKEHHBIX
JIMH3; 3aBACUMOCTH yTJIa TIPEIIOMJICHHS CBETOBOTO JIyda OT yIjia TajaeHHus Ha
IpaHMIIE «BO3YX — CTEKJIO»
397 Qusuueckue senenus 6 npupode. 3atmMeHus ConHua u JlyHbl, 1BeTa Ted,
' ONITHYECKUE SBJIEHUS B aTMocepe (IBeT Heba, pedpakius, paayra, MUPaxK)
308 Texnuueckue ycmpoiicmea: OYKH, TIEpUCKON, (oToammapar, ONTUYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SBJIEHUA
4.1 PagnoaktuBHOCT. Anb(a-, Oera-, ramma-usinydenus. Peakuun anbda-u Oera-




pacrazia

4.2 OmnsiThl Pesepdopaa mo paccesnuro anbda-yactui. [InanerapHas Moaeab aromMa

4.3 Cocras aromHoro s1pa. M30Tomnsl

4.4 [Tepuon monypacmnajga aTOMHBIX siIEp

4.5 SAnepHsble peakuy. 3aKOHbI COXPaHEHUS 3apsI0BOT0 U MacCOBOT'O YUCEI
Qusuueckue sA61eHUs 6 npupode: €CTECTBEHHbIN paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIyud, PAJUOAKTUBHOE HW3JIyY€HUE MPUPOJIHBIX MUHEPAJIOB,
JieicTBUE paJInOAKTUBHBIX M3JIyUYE€HUH HAa OpraHu3M 4YelloBeKa

47 Texnuueckue ycmpoticmea. ClIeKTPOCKOII, MHIUBUAYaIbHBIN 103UMETp, KaMepa

BI/IJ'II)COHa, AACPHad SOHCPreTuKa



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYHEHUKA

[Tepwimikun .M., UBanos A.W. ®usuka: 7-it kjaacc: 6a30BbIil YPOBEHB:
y4eOHUK; 3-e u3nanue, nepepaboranHoe. AKIIMOHEPHOE 0OIIECTBO
"U3natensctBO "[IpocBemenne” 2023

[Teppimkun .M., I'ytauk E.M., IBanoB A.U. u apyrue. ®u3uka: 8- Kiacc:
0a30BbIl YPOBEHb: YUeOHUK; 3-€ U3/laHKe, MepepadoTaHHOe. AKIIMOHEPHOE
obmectBo "M3narensctBo "IIpocBemenne” 2024

[Teppiikun MU.M., I'yrhuk E.M., UBanoB A.. u npyrue. ®uszuka: 9-i knacc:
0a30BbIN YPOBEHB: yUeOHUK; 3-€ N3Ianue, mepepadboTanHoe. AKITMOHEPHOE

obmiectBo "M3narensctBo "[IpocBemenue” 2024

METOINYECKHUE MATEPHAJIBI IJISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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