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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOlW Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npenmMera «Pu3nkay.

Cogmepxanue  mporpaMMmbl 1o  (U3WKe ~ HampaBleHO  HAa  (GOPMHUPOBAHUE
€CTECTBEHHOHAYYHOM TIPaMOTHOCTH OOYyYalolUMXCSd W OpraHM3alMi0 HM3y4YeHUs (GU3MKU Ha
JESITEIIbBHOCTHOW OCHOBE. B mporpamme mo (U3MKE YUYUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBaHnitk PI'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U
METANpeMETHBIM  pe3yjbTarTamM  OOydYeHHs, a  TakKe  MEXKIPEJAMETHBIE  CBS3U
€CTEeCTBEHHOHAYUYHBIX YUYEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

[TporpamMmma o (hu3MKe yCTaHABIMBACT paclpeiesieHne Y4eOHOTO mMarepuaia Mo rojaam
oOydeHus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh M3yUEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE PAa3BUTHUS TPEIAMETHOTO COJCPKAaHMS U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIuXCs.

[Tporpamma 1o pusnke pazpadboTaHa C MEIbI0 OKa3aHHS METOAMYESCKON TTOMOIIH YIUTEITIO
B CO31aHUU pabouell MPorpaMMBbI 10 y4eOHOMY MPEAMETY.

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITIPEJJMETA «®PU3UKA»

®dusuka sBISETCA CUCTEMOOOPA3YIOIUM ISl €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB,
MOCKOJIbKY (pH3MUEcKre 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruei, acTpoHOMHUEH M (U3MUYECKOI reorpadueil, BHOCUT BKJIJ B €CTECTBEHHOHAYYHYIO
KapTuHy MHpa, OPCAOCTABIIACT HauboJjiee SICHBIE O6p33HI>I MNPUMCHCHUA HAY4YHOro MCETOIA
MO3HAHUS, TO €CTh CII0C00a MOTYYeHUs JOCTOBEPHBIX 3HAHHUI O MUDE.

Opna u3 MaBHBIX 337a4 (pU3NYECKOro 00pa3oBaHUS B CTPYKType oOuiero oopazoBaHUs
COCTOUT B (POPMUPOBAHMHM €CTECTBEHHOHAYYHOH T'pPaMOTHOCTH M HHTEpeca K Hayke Yy
oOyyJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM ypOBHE IMIPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIECTCHTHOCTSMHU, XapPaKTCPUIYIOIMUMU €CTCCTBCHHOHAYUYHYIO I'PaMOTHOCTh!:

® HAy4dHO 00BIACHITH SIBJICHUA,

® OIICHWBATh M MOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHUS;

® UHTEPHPETHPOBATh JaHHBbIE W MCIIOJIB30BaTh HAyYHbIE J0KA3aTeNbCTBA IS
IMMOJIy4YCHH BBIBOIOB.

HEJIN U3YUYEHUSA YYEBHOTI'O TIPEJIMETA «®U3UKA»

[lenu wm3yueHuss (QU3MKKM HA ypOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMs ONPEAEICHBI B
Konuenmuu npenogaBanus ydebHoro npeamera «Pusnka» B 00pa30BaTENbHBIX OPraHU3AIMIX
Poccuiickoit ®enepanuu, peanu3yroOMUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOrpaMMbl,
yTBep)kAEHHON pemenneM Kosernn MununcrepctBa npocsemienus: Poccuiickoit denepannn
(mpotokoin ot 3 aexabps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3NKH:

e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OO0ydYaroIluxcs K HAyYHOMY H3yYEHHIO

MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJ€ TMO3HaHud U (opMHUpoBaHUE
M CCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPY’KAIOLUM SIBICHUSM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3Y4YEeHHUS OCHOB CTPOCHUS
MaTepuH U pyHIaMEHTAILHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEACTABICHUNA O POIU (U3UKHU JUISI PA3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

e Dpa3BUTHE INPEACTABICHUNH O BO3MOXHBIX cdepax Oyayuied mnpodeccuoHaIbHON
JeSITeTIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEUIIEMY O0YyYEHHIO B 3TOM
HaIPaBJICHUU.

JocTmwkeHnne STHX 1eneil mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIEro

00pa3oBaHus 00ecIeYnBaeTCsl peIIEHHEM CIIEAYIOLMX 3a4a4:

e [pUOOpeTeHHE 3HAHUM O JAUCKPETHOM CTPOEHUM BEILECTBA, O MEXaHMUYECKUX,
TEIJIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;

e [puoOpeTeHHE YMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUM;

® OCBOCHHME METOJOB PEIICHUs IMPOCTEUIINX PACYETHBIX 3aJad C MCIIOJIb30BAaHUEM
duznyecKkux Mozenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/ay;

® pa3BUTHE YMEHUH HaOIOJaTb MPUPOAHBIC SBJIEHUS U  BBIIOJIHATH  OIBITHI,
71a0opaTopHble PabOTHl M 3KCHEPUMEHTAJIbHbIE HCCIECJOBAaHHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OcBOEHHE MPUEMOB PabOTHl ¢ MH(poOpMaued (GU3NMUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSIX (U3UKH, aHAIM3 M KPUTUYECKOE
OlLIEHUBaHKHE HHPOPMALIUY;

® 3HAaKOMCTBO cO c(epaMu NpodhecCHOHAIBHON AEATEIbHOCTH, CBA3aHHBIMU C (PU3UKOMH,
¥ COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHKCHUAX (PU3HMUECKON HAYKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUSs
otBoauTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 yacoB (2 vaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamme 1o (pu3MKe nepedeHb Al MPOBEIeHUS 1abopaTOPHBIX paboT
U ONBITOB € y4y€TOM  HHAMBHIYaJbHBIX  OCOOCHHOCTEH  OOyyarommMxcs,  CIUCKa
DKCIIEPUMEHTANIBHBIX 33JaHuM, NpeMaraéMblX B paMKaX OCHOBHOIO T'OCYJapCTBEHHOIO
9K3aMeHa Mo (pU3MKe yUUThIBAET MaTEePUAIbHO-TEXHUYECKYIO 0a3y.



COJAEPKAHUE OBYYEHUA
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Paznen 1. ®usuka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. OU3HYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIJIOBBIE, AEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Qdusnueckue BenUUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemnocTs n3MepeHuil. MexayHapoiHasi cUCTeMa €IMHHIIL.

Kak ¢u3uka m apyrue ecTecTBEHHbIE HAyKH HM3Y4aloT NMpuponay. EcTecTBeHHOHAy4YHBIH
METOJl TO3HaHMs: HaOJI0JeHHe, IOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBM)KEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmonaemMoro spieHus. Onucanue
buznYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEMIOBbIE, JJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBIICHHUSL.

2. ®usnueckue NpubOpsl M IpoLeaypa IPSIMbIX U3MEPEHUH aHAJIOTOBBIM M LU(POBBIM

puoOpoOM.

Jlabopamopuwvie padbomut u onvimol.

Omnpenenenue HeHbl JeIeHUs KAl H3MEPUTEIBLHOTO Mprodopa.
N3mepenne paccTOsTHUN.
N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.
Onpenenenue pasMepoB MabIX TENl.
W3mepenne temiepaTypbl MOpHU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JaTyMKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHUsS MO MPOBEPKE TUIOTE3bl: AAJBHOCTh MOJETA IIAPUKA,
MYIIEHHOTO0 TOPU30HTAJIHO, TEM O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKA.

Pasnen 2. [lepBoHavaabHbIe CBeIeHUS 0 CTPOEHMH BelleCTBA.

CrtpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JAO0Ka3bIBaIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTHU JBHKEHHSI 4YaCTUI[ C TEMIEpaTypoi.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumopelicTBHEe 4YacTHIl BELIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHple COCTOSIHMSI ~ BEILECTBA: CTPOCHHME Ta30B, JKHUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Teia. B3auMocBsA3b MeEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U HMX aTOMHOMOJEKYJSPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUH
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHue OpOYHOBCKOTO JBUKECHUSI.

2. Hab6moaenue nuddysuu.

3. HaOGmronenue sBIIeHHH, OOBICHSIONUXCS MPUTSHKEHUEM I OTTAJIIKUBAHWEM YaCTHUII

BELIECTBA.

Jlabopamopmnwvie padbomot u onvimol.

1. OueHka 1uameTpa aToMa METOJIOM PsI0B (C UCMONIb30BaHUEM (poTorpaduii).

2. OnpITHI 110 HAOJIOACHHUIO TETJIOBOTO PACITUPEHHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHHUS.

Paznen 3. /IBuskeHue U B3aUMOJAeCTBUE TeJl.

Mexannueckoe JBUXKEeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHHUH. Pacy€r myTH u BpeMeHH BUKEHUSI.

Nk v



SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHe Tesl KakK MNpUYMHA W3MEHEHHS
CKOPOCTH JBWXKEHHUS Tel. Macca kak mMepa uHepTHOCTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cuna xak XxapakTepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepenue cuiibl ¢ MOMOIIBIO JHWHAMOMETpa. SIBleHUEe TATOTeHUs W cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IaHetax. Bec rtena. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoae U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tela.
H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABMXKECHHUS.
HaburoneHune sBjaeHUS] MHEPIUH.
Habmroienue n3aMeHeHus: CKOpocTy MpH B3aUMOJICHCTBUH TEIl.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlaﬁopamopuble padomwl u onvimol.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO IBMKEHHS (IIapHKa B KUAKOCTHU, MOJAETU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).
2. Ompenenenue cpeiHel CKOPOCTU CKOJBXKEHHS OpycKa WM IIapuKa MO HAKIOHHOU
IJIOCKOCTH.
Ornpezenenue mI0THOCTUA TBEPAOTO Tea.
4. OmupITHl, JEMOHCTPUPYIOIINE 3aBHCUMOCTh PACTsDKEHUs (AedopMarui) npyKUHBI OT
MPUIIOKEHHOM CUJIBL.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nes 4. /laBiieHue TBEPABIX TeJl, ;KUAKOCTel U ra3oB.

Hasnenne. CriocoObl yMEHbILICHHS U YBEIMUYCHUS aBiieHus. [laBneHue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava napneHus TBEPABIMU TeIaMH, KHIKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne mMamMHbBL. 3aBUCUMOCTH JABJICHUS XUAKOCTH OT
ryounsl.  [wapocratmueckuit  mapagokc. CooOmatomuecss cocyasl.  ['mapaBianueckue
MEXAHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpHuMHBI CyIIECTBOBAaHUS BO3TYILIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMocdepHOro naBieHus. 3aBHCUMOCTh
atMoc(epHOro JaBieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EPHOTO JaBJIECHUS.

JelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomninaBanue.

Hemoncmpayuu.

U A L

(98]

1. 3aBHCHMOCTbH JaBJIEHMS raza OT TEMIIEPATYPHI.

2. lIlepenauya naBieHUs )KUIKOCTHIO U Ta30M.

3. Coobmaronmecs CoCy/bl.

4. T'mppaBinueckwii nmpecc.

5. TlposiBienue nedcTBHs aTMOC(HEPHOTO JaBICHUS.

6. 3aBUCHMMOCTb BBITAJKUBAIOIIEH CHIIBI OT OOBEMAa NOTpPYXKEHHOW YacTH Telna u
IIJIOTHOCTHU KUIKOCTH.

7. PaBEeHCTBO BBITAJKHUBAIOLIEH CUIIBI BECY BBITECHEHHOM KHJIKOCTH.

8. VYcrnoBue TIUIaBaHMS TeN: IJIaBAaHUE WU TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHONIEHUS INIOTHOCTEN Teaa U KUOKOCTH.
Jlabopamopuwie pabomel u onvimot.



1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMaA MOTPYKEHHON B JKHIKOCTh

4acTH TeJa.
2. OmnpenesieHUE BBITAIIKMBAIOIICH CHJIbI, JCUCTBYIOIIEH Ha TeENO, MOTpyXEHHOE B
YKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIbI, JCHCTBYIOLIEH Ha TeEJIO B
JKUJKOCTH, OT MACCHI TeJa.

4. OnbIThl, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUJIbI, ICUCTBYIOIICH Ha
TEJIO B KHMJKOCTH, OT 00BbEMa NMOTPYKEHHON B JKUAKOCTh YaCTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

5. KoucTpyupoBanue apeoMerpa WIM KOHCTPYUPOBAHHE JIOAKA U OIpEACICHHE €€

rPy30MO0ABEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. JHeEprusi.

Mexanuveckast pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MEBL: pblYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. I[IpaBmiio paBHOBecHs
pbiuara. [IpuMeneHnue mpaBuia paBHOBECHUs pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHUKU.
KIIJ mpocTsix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass »Heprusd. KuHeTnmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUH B IPYTrOi. 3aKOH COXPaHEHHsS DHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomot u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKCHHHM Tejla IO

TOPU30HTAIILHOM TOBEPXHOCTH.

2. HccnenoBaHue yciloBHUil paBHOBECHS pbluara.

3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKON IHEPTHUH.

8 KIIACC

Pasnen 6. TenuioBble siBJIeHHS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TeOpHUn CTpOeHHs BellecTBa. Macca
W pa3Mepbl aTOMOB U MOJEKyJd. OMbIT, NOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPIOTO, JKUIKOTO U ra3000pa3HOT0 COCTOSHUM BemecTBa. Kpucramiueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMayuMBaHWE M KanWUIApHbIE siBleHUs. TemoBoe
pacuIMpeHue u cxxartue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABWKEHHUS YacTHLL.
Buytpennsist osHeprusi. CnocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpPruu: TeIuionepeaadya u
coBepirieHre paboThl. BUIbl Teruionepeaaun: TeIONPOBOAHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonuyecTBO TemmoTel. YaenbHas TEMIOEMKOCTh BEMIECTBA. 1e€MI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TerUioBoro OanaHca. [lnaBneHue W OTBepJeBaHUE KPUCTAIITMYECKHX
BEIIECTB. YAeNbHas TemioTa IiaBieHus. [lapooOpa3oBanme u KoHneHcanwus. Mcmapenue.
Kunenne. YnaenbHas Temnora mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTe Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuamuner padotel TemnoBeix aurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.



Hab6nronenne 6poyHOBCKOTO JBHKEHUS.

Hab6mronenue nuddysun.

Habmroienue siBjeHnit cMauMBaHUsI U KaWUISIPHBIX SBJICHHUIA.

Haburoienune TemnoBoro paciivpeHus Ted.

V3MmeHeHre AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TEMIIEPATypBhI.

Bune! Teronepenayu.

OxnaxaeHre Ipu COBEPUICHUN PAOOTHI.

9. HarpeBanue mpu coBepilieHUU pabOThl BHEIIHUMU CHIIAMHU.

10. CpaBHEeHME TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB.

11. HaOmronenue KuIeHus.

12. HabGnroneHue ocTossHCTBA TEMIIEPATY Pl IIPH IJIABJICHUH.

13. Mozmenu TeIm1oBbIX IBUTATENICH.

Jlabopamopusie pabomsl u onvinol.

OnbITHI MO OOHAPYKEHHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TPUTSKEHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

OnbITHI 1O HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.
Ornpezenienne JaBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBIEHUS BO3lyXa OT €ro o0béMa u
HarpeBaHUs WINA OXJIaKICHUSI.

[IpoBepka THUMOTE3bl JIMHEWHOW 3aBUCUMOCTU [UIMHBI CTOJOWMKA >KUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.

7. HaOnropenue u3MeHEHHs] BHYTPEHHEH SHEpPrHH Tella B pe3ysbTare Teruionepenadu u

paboThl BHEITHUX CHII.

8. MHccnenoBanue siBIEHUS TEIUIOOOMEHA IPU CMEIIMBAHUK XOJIOIHOM U ropsiueld BOJBI.

9. OmpeneneHue KOJIMYECTBA TEIIOTHI, IOJYYEHHOTO BOJOW IpU TEIJIOOOMEHE C

HarpeTbIM METaJNIMYECKUM I[IUIHHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca UCIapeHHUs.

12. Onpenenenue OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.

13. Onpenenenue yAenbHON TEMIOTHI TUIABICHUS JIbJIA.

Pa3znen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3anMonelicTBre 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aUMOJIEUCTBUS 3apSKEHHBIX TE1 OT BEJIUYUHBI
3apsI0B U PaCCTOSTHUS MEXKy TEIaMH).

Onekrpuueckoe nose. Hanpsx€HHOCTh 3nekTprueckoro nois. [IpuHuun cynepno3unuu
ANIEKTPUUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIeMEHTApHBIM snekTpuueckuil 3apsan. CtpoeHue
atoMa. [IpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

DONeKTpUYecKUid TOK. YCJOBHSI CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. McTouyHuKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTSAX U ra3zax.

Onexktpuueckasd uenb. Cuna Toka. OJneKkTpuyeckoe HampspbkeHne. ComnpoTHBIIEHHE
MIPOBOJIHHKA. Y JIEIbHOE CONPOTUBIEHWE BemecTBa. 3akoH Owma 1o ydacTka LEnu.
[TocnenoBarenbHOE U MapaIENbHOE COEJUHEHNE TPOBOJHUKOB.

PaboTta u MOLTHOCTB 3JEKTpUUECKOro ToKa. 3akoH J[koyns—JleHna. DnekTpuueckue 1enu
U MIOTPEOUTENHN AIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocrosiHHbIE MarHuThl. B3amMoAelCTBUE NOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MaruauTtHoe noje 3eMiIH U €ro 3HaueHue i xKU3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe mose
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBME MarHUTHOTO MOJISt
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Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareiab HOCTOSHHOrO TokKa. Vcnosb3oBanue
AJIEKTPOJIBUraTEICH B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @Papazgess. SBieHue dneKTpoMarHUTHOM — wHAYKuMH. [IpaBuno  JleHma.
Onekrporerepatop. CrocoObl TOMYyYEHUS DIIEKTPUYCCKOW HHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3aus Tell.
JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEJl.
VYCeTpoicTBO U IEMCTBUE AIEKTPOCKONA.
DneKTpocTaTUuecKast UHIYKIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI0B.
[IpOBOJHUKY U TUBTEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOoYHMKM TOCTOSIHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUHN TOK B KHUIKOCTH.
. I"'a30BBIi1 pa3ps.
. I3mepenue cuiibl Toka aMIepMeTpoM.
. I3Mepenue 351eKTpuuecKoro Hanps>KeHUsi BOJIbTMETPOM.
. Peocrar u Mara3uH cCOpOTHUBIICHUM.
. B3aumopeiicTBre nocTOSHHBIX MarHUTOB.
. MogenupoBaHrue HEBO3MOKHOCTH Pa3/ICiCHUS TOJI0COB MarHUTA.
. MoaenupoBaHre MarHUTHBIX OJIEH MOCTOSTHHBIX MarHUTOB.
. OnbIT Dpcrena.
. MarnuTtHoOe nojie Toka. JJIeKTPOMarHmr.
. JleicTBME€ MAarHMTHOTO IOJISI HA MIPOBOJIHUK C TOKOM.
. DIIeKTPOJABUTATENb OCTOSHHOTO TOKA.
. UccnenoBanue siBeHUs 3JIEKTPOMArHUTHOW WHYKITUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIpaBJIE€HUs UHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHUSI.
25. DIEKTpOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopmnwvie padbomot u onvimol.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIUHU Tell MHAYKIUEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue nelcTBUS JIEKTPUUECKOTO OISl HA TPOBOTHUKH M TUAJICKTPUKH.
COopka u mpoBepKa padOThI NEKTPHUUECKOH IEMH MOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenne u peryampoBaHue HaPsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa 1 HanpsHKEHUs Ha PEe3UCTOpeE.
7. OneITBl, JEMOHCTPHUPYIONIME  3aBUCHMOCTH  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
MPOBOJIHUKA OT €ro JIMHBI, IJIOIIA 1 MONEPEYHOT0 CEUEHHs U MaTepuara.
8. TlpoBepka mpaBwmiia CIOXKEHHS HAMPSHKEHUN TIPH TIOCIETOBATEIIHHOM COCIWHEHUU
JIBYX PE€3UCTOPOB.
9. TIpoBepka mpaBuiia Jisi CHIIBI TOKA TIPH MApauIeIbBHOM COSTMHEHUH PE3UCTOPOB.
10. Onpenenenue pabOThI TEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
11. Onpenenenre MOITHOCTH AJIEKTPUUECKOTO TOKA, BBIICIISIEMON Ha PE3UCTOPE.
12. UccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, MAYLIETO YEpe3 JaMIOUKy, OT HAMPSKEHUS
Ha Hell.
13. Onpenenenune KIIJ/I narpeBarens.
14. UccrnenoBanne MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX MarHUTOB.

W XA W=

[\O I NS T NS T N I NS I e e e e e e
LW, OOV IN NI WN—O

SN S



15. I3yueHue MarHUTHOTO TIOJS TOCTOSIHHBIX MAarHUTOB MPH HUX OObEIUHEHUH U
pa3esieHun.

16. UccrnenoBanue neiCTBUS SJIEKTPUIECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHUJIbl B3aUMOJEHCTBUS KATYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIPaBJIEHUS TOKA B KaTyIIIKE.

18. M3yuenue nelicTBUS MarHUTHOT'O T10JIS1 HA IPOBOJHUK C TOKOM.

19. KonctpyupoBanue U u3yueHue padoThl 3JEKTPOIBUTATEIIS.

20. Uzmepenune KIIJ] anekTpoBUraTeIbHON YCTaHOBKHU.

21. OnbITEl MO HUCCIENOBAHUIO SIBICHHUS AJIEKTPOMArHUTHOW HHIYKIMH: HCCIEAOBaHUE
M3MEHEHUH 3HAaYEHMsI U HAIIPABJICHUS UHAYKLIHOHHOIO TOKA.

9 KVIACC

Pa3zpen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe naBwxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBUKEHHUs. PaBHOMepHOe mpsMOiMHENHHOe ABMkeHue. HepaBHoMmepHoe
npsSMOJIMHEHOE JBHKeHHe. CpelHsisi U MrHOBEHHAs CKOPOCTh Tela NpH HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe npsMonuHeinoe aerkenne. CBoooHoe naaenue. OmnbIThl
lanunes.

PaBHOoMepHOE ABMkeHUE MO OKpYKHOCTH. llepron u yactora oOpamenus. JluneitHas u
yIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HproTona. Bropoi 3axkon Herorona. Tperuit 3akoH Herotona. IIpuniun
CyHEPIIO3UIUU CHIL.

Cwia ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cujia TPEHUS CKOJIBKEHHsSI, CHJia TPEHHS
MIOKOS1, APYT'HE BUIbI TPEHUSI.

Cwia TSXKECTH M 3aKOH BCEMHPHOIO TATOTCHHS. Y CKOPEHHE CBOOOTHOTO TMaJCHHUS.
JBwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeecomocTs u
Meperpy3KH.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc tena. M3meHenue umnyinbca. MMmynbe cuiibl. 3aKOH COXpPaHEHHs] MMITYJbCa.
PeaktuBHOE NBHKEHUE.

Mexanuyeckasi paboTa U MomHOCTb. PaboTa cun TskecT, ynpyroctd, TpeHus. Cs3b
sHeprun U padotel. [loTeHManpHas >HEPrus Tena, MOJHSATOTO HaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTeHumanbHas 3Heprus cxkaroil npyxuHbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

1. HaGmroneHue MEXaHHYECKOTO JIBUKEHUS T€JIa OTHOCUTEIILHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHME MyTe€W U TPACKTOPHIl JBMXKEHHS OJIHOTO M TOTO K€ Tella OTHOCHUTEIBHO
pPa3HBIX TENI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

Habmronenne ABMXEHUS TeNa MO OKPY>KHOCTH.

HabGnronenne MexaHW4IeCKUX SBJIICHUM, MPOUCXOSIINX B CUCTEME OTCUETa « Tenmexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHTENFHO KabuHeTa (PU3HKH.
3aBHCUMOCTbH YCKOPEHHS T€Ia OT MAcChl Tea U ACUCTBYIONIEH HA HETO CUJIBI.
Habmronenue paBeHCTBa CUJI MPU B3aUMO/ICHCTBUM TEJL.

N3MeHeHue Beca Tena npu YCKOPEHHOM JIBH)KEHUH.

10 Ilepenaua nmmyJsibca Ipu B3aUMOJIEHCTBUHU TEIL.

11. TIpeoOpa3zoBaHus SDHEPTUU MTPU B3aUMOJICHCTBUU TEI.
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12.
13.
14.
15.
16.

CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMOAEHCTBHH.

CoxpaHeHue UMITyJIbca MU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

HaOnroneHue peakTUBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHNYECKOW IHEPTUU NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHue MEXaHUYECKON 3HEPTUH MPU ABMXKEHUU TeJla MO JeHCTBUEM MPYKUHBI.

Jlabopamopusie pabomsl u onvimol.

1.

2.

*

10.

11.

KoncTpyupoBanue Tpakta Uisi pasroHa U JaJbHEWIIEr0 PaBHOMEPHOTO ABM)KEHUS
[IapUKA WA TEJICKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHs OpyckKa WM JBIJKEHHUS IIapUKa IO
HaKJIOHHOM IJIIOCKOCTH.

Onpenenenne yCKOpEHUs Teja MPU PAaBHOYCKOPEHHOM JBHXKEHHUU MO HAKIOHHOM
MIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM ABMXEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka THMOTE3bI: €ClM TpPU PABHOYCKOPEHHOM JABW)KCHHHM 0€3 HadaabHOM
CKOpPOCTH IIYTH OTHOCATCA KaK pPian HEYETHBIX 4YuCcCil, TO COOTBCTCTBYIOIIHC
MIPOMEKYTKH BPEMEHU OJMHAKOBBI.

HCCHGI{OB&HI/IC 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAaJIbHOI'O
JTABJICHHUSL.

Onpenenenne KodhHUIUESHTA TPESHUSI CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPYKHUHBI.

Onpenenenue pabOThl CUJIbl TPEHUS INPU PABHOMEPHOM [JBHKEHUM Tejla 110
TOPU30HTAILHOM MOBEPXHOCTH.

Ornpenenenne pabOThl CUJIBI YNPYTOCTH MPU MOABEME TPy3a C HCIOIb30BAHHEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

W3ydeHne 3aK0Ha COXpPAHCHHSI SHEPTHH.

Pa3nea 9. Mexanndeckne Koy1e0aHUs M BOJIHBI.

KonebatenbHoe nBukeHune. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHWI: MepHoJ, 4acToTa,
aMIUINTyAa. MartemaTuueckuid W MNpYKUHHBIA MasTHUKU. [IpeBpameHue sHeprum Ipu
K01€e0aTeIbHOM ABUKEHUH.

3aryxatomue kojeOaHus. BeiHykaeHHble koneOaHus. PezoHanc. MexaHuyeckre BOJHBI.
CaolicTBa MexaHn4ecKuX BoJIH. [IposionbHbIE U MonepeyHble BOJHBL. J[JTMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4ecKre BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. MIHppa3Byk U ynbTpa3ByK.

Hemoncmpayuu.

1. HaOnronenue koneOaHuil Tes MO AEMCTBUEM CHIIBI TSKECTU U CHIIBI YIIPYTOCTH.

2. Habmronenue xonebaHuit rpy3a Ha HUTH U Ha IIPY>KUHE.

3. HaGnroneHue BbIHYKIEHHBIX KOJIEOAHUN U pe30HaHca.

4. PacnpocTpaHeHHEe IPOIOJIBHBIX U ONEPEYHBIX BOJH (HA MOJAEIH).

5. HaGmroneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUH PE30HAHC.

Jlabopamopmnwvie padbomut u onvimol.

1. OmnpeneneHue 4acToThl U Iepuoa KojaeOaHHi MaTeMaTHUYECKOTr0 MasiTHUKA.

2. OmnpezeneHue 4acTOTHI U NEepHOJIa KOJIeOaHUH MPY>KUHHOTO MasATHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TEpHOAa KojeOaHHWH MOABEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBHCHMOCTH NEpHOAA KOJeOaHUI MPYKMHHOTO MasTHUKA OT MaccChl
rpys3a.

5. TIpoBepka HE3aBUCHUMOCTH IepHOAa KoJIeOaHWN Tpy3a, MOABEIIEHHOIO K HHUTH, OT

Macchl Tpy3a.
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6. OnbITE, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEpHOJa KOJICOAHWH MPYKHHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPY>KUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/IeHUs.
Pazjnen 10. DneKkTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE TOJIE. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BoJIH. [lIkana 31eKTpOMarHuTHbIX BOJIH. Vcrionb3oBaHue 3J€KTPOMAarHUTHBIX BOJIH JJI1 COTOBOM
CBSI3U.
DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopusie pabomsl u onvimol.
1. V3yueHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIILHOTO Tee(oHa.
Pa3znea 11. CBeToBLIe IBJICHUS.
JlyueBass monens cBera. Mcrounuku cBeta. lIpsimonuHeldHOe pacnpOoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKUX CBETOBOJAAX.
Jlunza. Xox myueit B nuH3e. Omnrtuueckas cucrema ¢oToamnmnapara, MHKPOCKONa U
Teneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1abHO30PKOCTb.
Pasnosxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. ClioskeHUE CIEKTPaIbHBIX IIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tosrydyenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
ITpenomiienue cBera.
OnTH4eckuii CBETOBO/I.
Xon sydelt B coOuparomei JuHse.
Xop JIydeil B paccenBaroleH JIMH3E.
[TonyyeHnne n300paxeHnit C MOMOIIBIO JIMH3.
9. Tlpunuun nelictBus oToannapara, MUKPOCKOIA U TEJIECKOMA.
10. Mopnensb rinasa.
11. Pa3noxenue 0enoro cBera B CIEKTP.
12. TlonyuyeHnue Genoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopuwvie padbomot u onvimol.
1. HccnenoBanue 3aBUCUMOCTH yTJla OTPAXKEHUS CBETOBOIO JIyda OT YIJIa MMaJICHHUS.
2. W3yudeHue XapakTepUCTUK N300paKEHUS MPEIMETA B IIJIOCKOM 3€pKaJe.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEIOMJIEHUSI CBETOBOTO JIyda OT yIJla MaJeHusl Ha
IPaHULIE «BO3AYX—CTEKIION.
[Tonyyenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.
Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITHYECKON CHIIBI COOMparoLei INH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OnBITEI MO BOCHPHUSATHIO IBETA MPEAMETOB MPU HMX HAOIIOACHUU dYepe3 I[BETOBBIC
(GUIBTPBI.
Paznen 12. KBanToBble siBJIeHMSI.
OmnswiTel Pesepdopaa u mnanerapHas moaenb atoma. Moaens atoma bopa. Mcnyckanne u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEeHYaThie CIIEKTPBI.
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PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHHWe aTOMHOTO siIpa.
Hyxnonnas wmopnens aromsHoro sigpa. M3oromsl. PaanoaxtuBHble mpeBpainenus. Ilepuop
noJiypacrnaaa aTOMHBIX sJIep.

SAnepHble peakiy. 3aKOHbI COXPaHEHUsI 3apsA0BOI0 U MAacCOBOI'O YHUCEI. DHEPIUs CBS3U
aToMHBIX saep. CBs3p maccel M dHepruu. Peakunuum cuHte3a u AeneHus sanep. Vcrounuku
sHepruu CosHIA U 3BE3N.

Snepnas snepretuka. JIeicTBUA paguOAKTUBHBIX U3IyUYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsl U3J1y4eHUs U TOTJIOLEHUS.

CrieKTphl pa3aMyuHbIX I'a30B.

CnekTp Bojgopoaa.

Habumonenue tpekos B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMINX U3TYyUEHUI.

Peructpanus nznyueHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlaﬁopamopnbte pabomot u onvimol.

1. HaOnroneHue CIUIOUIHBIX U TMHEHUATHIX CIEKTPOB U3yUYEHUS.

2. HWccnepoBaHue TpPEKOB: HM3MEPEHHE HHEPrHMHM YacTHIBI MO TOPMO3HOMY MyTH (TIO

¢dororpadusm).

3. Hsmepenue paguoakTUBHOTO (hoHA.

IToBTOpHTENBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBEHO-0000IIAIOMIMK ~ MOAYJIh MpEAHA3HAueH [UIsl CUCTEeMaTH3alud U
00001IeHUsT IPEAMETHOTO COJIEPKAHHS U OTIBITA JIEATEILHOCTH, IPHOOPETEHHOTO MPH U3YUYCHUN
BCEro Kypca (pu3uKH, a TakkKe JUIsi MOArOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY I10
¢duznke U1t 00yyarouXxcs, BBIOPABILINX 3TOT Y4€OHBIN MpeaMeET.

[Ipy wu3ydyeHMH JaHHOTO MOAYJs PEATU3YIOTCS U CUCTEMATU3UPYIOTCS  BUJIbI
JESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecnedyuBaeTcs JOCTUKEHHE MPEAMETHBIX U
METaINpeIMETHBIX IIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (OpMHUpPYETCs eCTeCTBEHHOHAyYHas
IPaMOTHOCTh: OCBOECHHE HAyUHBIX METOJIOB HCCIICJIOBAHUS SIBICHUN MPUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSIMU OOBSICHATh (U3UYECKUE SIBJICHUS, MPUMEHSS IOJy4YEeHHbIE 3HAHMA,
pemaTh 3a/1a4u, B TOM YUCJI€ KaYECTBEHHbIE U KCIIEPUMEHTANIbHbIE.

[TpyHIMNIMAIBHO NEATEIBHOCTHBIA XapaKTep JaHHOTO pas3zeiia pealn3yercs 3a CUET TOro,
4yTO 00y4arolrecs BBIMOIHIIOT 33JaHNsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN pPaclo3HaBaTh U HAYYHO OOBSACHATH (PU3MUECKHUE SIBICHUS
B OKpPY’KaroIIeH MPUPOAE U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeOBaHUA (PU3MUECKUX SIBICHUM, B TOM YHCIe AJsS
MPOBEPKHU TMIIOTE3 U MOJIYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HaydHble OCHOBBI Hamboyiee BAXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, MPaKTUYECKOIO HCMOJIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPrUUM HAa OCHOBE
3aKOHA MIPEBPALEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.

SN S e
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne QU3MKKM HAa ypOBHE OCHOBHOTO 0OWIEro oOpa3oBaHMsS HANpaBiICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX 06pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOrO oOOIIEro oOpa3oBaHUs Y

oOyuaromerocst OyayT chopMUPOBaHbI CIIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) mnaTpMOTH4€CKOro BOCIIUTAHUS

- MIPOSIBJICHHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (DU3NYECKOi
HayKU;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpaxJaaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA

- TOTOBHOCTh K aKTUBHOMY y4acTHIO B OOCYKJIECHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ IPAKTHYCCKUM ITPUMCHCHHEM JOCTHKCHUH (PH3UKU;

- OCO3HaHME BaKHOCTU MOPAIbHO-ITUUYECKUX PUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCHIMTAHMSA:

- BOCIPHSTHE ICTETHUECKUX KadyecTB (PM3MUECKON Hayku: €€ TapMOHHUYHOIO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 IO3HAHMSA:

- OCO3HaHWE IIEHHOCTU (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTA TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIEH COCTABIISIIOUIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOU JTHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbS U IMOLNOHAJIBHOIO 0J1arONOJTyYHA:

- OCO3HaHUE LEHHOCTH Oe30macHoro oOpasza KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWi OE30MacHOr0 IMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, c
AIEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAITHUX YCIIOBUSX;

- ¢ OpMUPOBAHHOCTh HaBbIKAa peIeKCUU, MMPU3HAHUE CBOETO MpaBa Ha OLIMOKY U TaKOTO
e IIpaBa y Ipyroro 4ejoBeKa;

6) TpynoBOro BocnuTaHusA:

- aKTUBHOE Y4YacTHe€ B PEUICHHH MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3aluM, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJIbHOW HaIpaBIEHHOCTH,
TpeOyIOUINX B TOM YUCIe U GU3HUECKUX 3HAHUIA,

- HHTEpeC K MPAKTUYECKOMY M3ydeHHIo Mpodeccuit, CBI3aHHBIX C PU3UKOM;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

- OpHEHTalMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUU [UIs pelieHus 3aaad B 00JacTu
OKpPY’KaloIllel Cpe/ibl, MIIAHUPOBAHUS MOCTYIIKOB M OLIEHKHW HUX BO3MOJKHBIX MOCIEICTBUN
JUISL OKPYKAIOIIEH Cpeibl;

- OCO3HaHHe INI00aTBHOTO XapaKTepa SKOJIOTUYECKUX NMPOOJIeM U MyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIMMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM NIPU BBINOJIHEHWU HCCIEIOBAaHUNH U TPOEKTOB
(bu3MYECKOil HAMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHUX;

- TIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUYECKYIO EATEIbHOCTD;

- ToTpeOHOCTh B (POPMHPOBAHUHM HOBBIX 3HAHUH, B TOM 4Hcle (HOPMYIHpPOBATH HUIACH,
TIOHSTHSA, TUTIOTE3BI O PU3HIECKUX OOBEKTAX U SIBICHUSX;

- 0OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IJITAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUIA;

- CTpEeMJICHHE aHAJM3UPOBATh U BBISBIATH B3aMMOCBS3H MPUPOJIBI, OOIIECTBA H IKOHOMHUKH,
B TOM YHCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;
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® - OLEHKA CBOMX JACUCTBUU C Yy4YETOM BIIMSHUSA HA OKPYXKAIOLIYK Cpeay, BO3MOKHBIX
r7100AbHBIX TOCIIEACTBUN.

METAINPEJMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHMs mOporpamMMbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBanusi y oOyuaromerocsi OyayT cOpMUPOBaHbI MeTampelMeTHbIe pe3yJbTaThl,
BKIIIOUAIONUE TIO3HABATENbHBIC YHUBEPCAIbHBIC YyYeOHBIC IEHCTBUS, KOMMYHUKATHBHBIE
yHUBEpCcaJbHbIe yueOHbIE NeUCTBUSA, PETYIATUBHbBIE YHUBEPCAJIbHbIC yueOHbIC AEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3zoBble Jjornuyeckue aeiicTBuA:

® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIEC TPU3HAKU OOBEKTOB (SIBIICHUN);

® YCTaHABJIMBATH CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALMU, OCHOBAHUS AJISi 000OIICHUS
Y CpPaBHEHUS;

® BBIABIATH 3AKOHOMEPHOCTH M MPOTHBOPEYUs B paccCMaTpUBAEMbIX (akTax, JaHHBIX U
HAOIIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

® BBIBIATH MPUYUHHO-CIICJACTBEHHBIE CBSI3M MPU HU3YYEHHH (UBNYECKUX SIBICHUNA U
IIPOLIECCOB, JieNaTh BBIBOJABI C MCIOJIb30BAHUEM JEIYKTUBHBIX M WHJYKTUBHBIX
YMO3aKIIOYEeHU, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBSI3AX (PU3NUECKUX BEIHYMH;

® CaMOCTOSATENbHO BbBIOMpaTh crmoco0 pemieHus y4eOHOM  (u3myeckol 3amauu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIIEHUs, BBHIOOp Hambosee MOIXOMISIIEr0 C
y4ETOM CaMOCTOSATEIbHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckme 1eiCTBUS:

® 1CIIOJIB30BATh BOIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

® [POBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY ONBIT, HECJIOXKHBIN
(bU3HUYEeCKU HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,

® OIEHUBaTh Ha NPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MOJIYYEHHYIO B XOJE
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

® CaMOCTOATENbHO (hopMynupoBaTh O00OOIIEHHMS M BBIBOABI IO  pe3yJbTaTaM
POBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

® [IPOTHO3UPOBATH BO3MOKHOE JalbHEMNIee pa3BUTHE (PU3NUYECKUX MPOLIECCOB, a TAKXKE
BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSAX U KOHTEKCTAX.

Pa6ora ¢ undopmanmueii:

® [PUMEHATh pa3IMYHbIE METO/bl, HMHCTPYMEHTHl U 3alpoChl IpPU IOUCKE U OTOOpE
UH(OPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON yueOHOoW (pu3ndeckoil 3a1auu;

® AHAJIM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHGOPMAILIMIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICcTaBICHUS;

® CaMOCTOSITEIbHO BBIOMpaTh ONTHUMANbHYIO (DOpMY MpeAcTaBlieHUs HHPOpMALUU U
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECIOKHBIMH CXeMaMH, AMarpaMMaMu, HHON
rpaduKoil 1 NX KOMOMHALUAMHU.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHUS:

e B Xo0Ie OOCYXIeHHs Yy4eOHOro marepuala, Pe3yiabTaToB JIA0OPATOPHBIX pPabOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI 10 CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HAaIleJICHHbIE Ha pellieHue 3a/1a4i U MoJIep KaHne OJ1aroxelaTeIbHOCTH O0IIEeHNUS;

® CONOCTaBIATH CBOM CYXJACHHUA C CYXIEHUSMH JApPYyrUX YYacTHHKOB JiMajora,
0OHapy’KUBaTh pa3IMYMe U CXOJCTBO MO3ULIUH;

® BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
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nyOIMYHO  TPENCTaBIATh  PE3yJbTaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OMBITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

MOHUMATh W WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBHIYyAIbHON DPaOOTHI
P PEIIEHUH KOHKPETHON (PU3UIECKOMN TIPOOIIEMBI;

MPUHUMATh II€JId COBMECTHOW JI€ATEIbHOCTH, OpPraHW30BBIBATH JECUCTBUS IO €€
JOCTHIKEHUIO: PACIPEICNIATh POJIA, 00CYKIaTh MPOIECCH U Pe3yJIbTaThl COBMECTHOM
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh PadOTHI, JOCTUTAs KAa4eCTBEHHOTO pe3yJibTaTa 1O CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMU YJICHAMH KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEr0 BKJIaga B OOMMA TPOAYKT 1O KPUTEPUSIM,
CaMOCTOSTENIbHO C(hOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aHMOICHCTBHS.

PeryasiTuBHble yHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS

Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOMUX I peIeHUs
(bu3nyeCKuX 3HAHMI;

OpUEHTUPOBATbCSA B PA3IMYHBIX MOJAXOAAX NPUHATUS pEHICHUH (MHIMBUIYaJIbHOE,
IPUHSITHUE PELLICHUS B IPYIIE, IPUHATHE PELICHUN IPYIIOi);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM pEHICHUS (PU3MUECKOW 3aauydl WM IUTaHa
UCCIICIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBAaTh MIpeijaraéMble BApUAHThI PELLICHUN;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallUU U IIpeuIaraTh IjiaH €€ U3MEHEHNUS,

OOBSICHATh MNPUYMHBI JIOCTHXKEHUs (HEJOCTHDXKEHUS) pe3yJbTaToOB JEATebHOCTH,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTD (B TOM YHCIIE€ B XOJ BHIMOJIHEHUS (PU3HUUECKOTO
UCCIIEIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHMBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OLINOOK, BOZHUKILUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYTOro YeloBeKa B XOJE CIOpa WM JTUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

pU3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU peUIeHHH (QU3UYECKUX 3aJad Wi B
YTBEPXKICHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPAaBO APYIoro.

IMPEAMETHBIE PE3YJIbTATbBI

K xoniy oOyuenust B 7 kJjacce npeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIINXCSI YMEHUI:

HUCIIOJIB30BATh IIOHATHUA: q)HSI/I‘IeCKI/Ie U XHUMHYCCKUE ABJICHUI, Ha6J'IIOI[eHI/Ie,
IKCMIEPUMEHT, MOJIeJIb, TUTIOTE3a, CAUHUIIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHMSI BelecTBa (TBEPOE, JKHIKOE, ra3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJMHEHHOE),  TpaeKTopus,
paBHOACWCTBYOmas cuia, aedopmarus (ympyras, IUTAaCTHYECKasi), HEBECOMOCTb,
cooOLIaoNUeCs COCY/Ibl;

paznuuath sBieHus (quddy3us, TeII0BOe IBUKEHIE YaCTHUI] BEIECTBA, PABHOMEPHOE
JIBU)KEHUE, HEPABHOMEPHOE JIBWKECHHE, WHEPLHS, B3aWMOJICUCTBUE TEJ, PaBHOBECHUE
TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO BpalleHWs, Tepeaada AaBleHUS TBEPIBIMU
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TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EpHOe JaBlIeHUE, IJIaBaHUE Tell, IPEBPaLCHUs
MEXAHUYECKOM dHEPIUN) MO ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUYECKOe SIBIICHUE;
pacrio3HaBaTh MPOSIBIICHHE U3YUCHHBIX (PU3MUECKUX SIBICHUHM B OKPYXkAIOLIEM MHUpE, B
TOM 4Mcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CUIBI TPEHHS B IPUPOJE U
TEXHUKE, BIMAHUE aTMOC(EpPHOro AABICHMS Ha >KMBOM OpraHu3M, IJIaBaHHE DbIO,
pBIYard B TeJ€ YeIOBEKa, IIPU 3TOM IEPEBOIUTH MPAKTUUECKYIO 3a]ady B Y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;
OIKCBIBATh U3YYECHHBIE CBOMCTBA Tel U (PU3MUECKHUE SBJICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYIOCTH, CHJa TSDKECTH, BEC TeJa, CWiIa TPEHUs, JaBIICHUE
(TBEpmOrO TENa, JKUAKOCTH, Ta3a), BBITAIKMBAIOUIAs CWJIA, MEXaHWYecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3()(QUIMEHT I0Je3HOro AEeUCTBUS
MEXaHHU3MOB, KMHETUYECKasi W MOTEHLUAaJIbHAsl 3HEPIUs), IPU ONUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCIIOJIb3YEMBbIX BEIMYMH, UX 0003HAYCHUS U €AMHUIIBI
(GU3NUECKUX BEIUYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (DH3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHUCUMOCTEH
(U3UYECKUX BEIIMYNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS U IPOLECCH, HCIOJIb3Y
IpaBUia CIOXKEHUs CUil (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackains, 3akoH
Apxumena, NpaBUIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IMPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHUs MEXaHWYECKOM JHEpru¥, IpU OTOM JaBaTh CIOBECHYIO
(GopMyJIMPOBKY 3aKOHA U 3alIMChIBaTh €M0 MaTEMATHUYECKOE BbIPAXKEHHUE;
OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECCHl W CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh INPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTUYECKHX IIaroB ¢ OMopoil Ha 1—
2 u3ydYeHHBIX CBOWCTBAa (PU3MUECKUX SBJICHUH, (U3NYECKHX 3aKOHAa WU
3aKOHOMEPHOCTH;
pemarh pacy€THble 3agaud B 1—2 AeicTBHS, MCNONB3Ys 3aKOHbI M (HOPMYJIbI,
CBs3bIBaroIMe (U3MUYECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3alMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (U3UUYECKHE BEIWYUHBI B (OPMYJIBI U
IPOBOJUTH Pacy€Thl, HAXOAUTh CIIPABOYHBIC JAHHBIC, HEOOXOAMMBIEC IJISI pEIICHUsS
3a/1a4, OL[EHUBATh PEATMCTUYHOCTD MOJyUYEeHHOU (PU3NUECKON BEIMYNHBI,
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOMKHO pPEIIUTh MpPU TMOMOIIM (PUINYECKUX
METOJ0OB, B OINMCAHMM MCCIENOBAaHUS BBIJCIATH IPOBEPAEMOE IPEIIOIOKEHNE
(runotesy), pa3nuyaTh U HHTEPIPETHUPOBATH IOJYYEHHBIM pe3yibTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeNaTh BBIBOJKI 110 €T0 pPe3yibTaTam;
IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (QU3NYECKUX CBONCTB
Ten: (opMyIMpOBaTH MPOBEpPSEMbIE MPEANONIOKEHHUS, cOOUpaTh YCTAaHOBKY U3
IPEeI0KEHHOT0 000PY/I0BaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYJINPOBATH BHIBOJIBL;
BBITOJIHATH NPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUJIbl U
TEMIIepaTypbl C MCIOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPELTHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEOBAHHE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYToil ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
Teaa OT BPEMEHU JBWKEHUS TeEJa, CUJIbI TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TeJ, CHJIbl YIPYTOCTH OT yAJUHEHHS MPY>KUHBI, BBITAIKHUBAIOLIEH
CHIIBI 0T 00BbEMa TOTPYKEHHOM YacTh Tela M OT IUIOTHOCTU OJKUAKOCTH, €&
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HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO MOTPYXEHO TeJo,
YCIIOBUY TJIaBaHUS TN, YCIOBHUN pPaBHOBECHS phluara u OJIOKOB), Yy4aCTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIIENOBaHMUsS, COOMpaTh YCTAHOBKY M  BBIIOJHSTH
U3MEpEHUs], cenys MpeIoKeHHOMY IUIaHy, (PUKCHPOBATh pe3yJIbTaThl MOIy4YeHHON
3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BUAE MNPEIJIOKEHHBIX TaOIUIl U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BeIMUYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPAOrO Tela, CWJIA TPEHMUsI CKOJBXKEHHS, JaBJICHUE BO3AyXa,
BBITAJIKUBAIOIIAs CHUJIA, JCMCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTH TEJoO,
KO3 PHUIMEHT TOJE3HOr0 ACWCTBUS MPOCTHIX MEXAHHU3MOB), CIEnysl HPEAIOKECHHON
MHCTPYKLHUU: TIPH BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIYHCIIATH 3HAYCHUE UCKOMOU BEJIMUUHBIL;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpHBIM
00opyI0BaHUEM;

yKa3blBaTh MPUHIMIMBI JEHCTBUS NPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY Ibl, OapOMETp, pblyar, MOJABUKHBIN U
HEMOJIBWYKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHLUIBI JIEHCTBUS U3YYECHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPOM Ha HX ONMCAHUA (B TOM 4MCIE: MOAIMIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBON HAcoc,
apeoMeTp), UCIOJB3Ysl 3HAHHS O CBOMCTBAX (PM3UYECKHUX SIBJICHUA M HEOOXOJIMMBIC
buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpUMepax) MPaKTHUYECKOTO
UCTIOJIb30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OecredeHus
0e30macHOCTH TpU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH yCTPOWCTBAMU,
COXpPAaHEHHs 370pOBbsi M COONIIOIEHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKaroIleH Cpeae;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popmanmu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOLMXCS 3HAaHUH U MyTEM CpaBHEHUS
Pa3IMYHBIX KCTOYHUKOB BBIACISITh HH(GOPMAIIUIO, KOTOpas SIBISIETCS MPOTHBOPEUUBON
WJTM MOKET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BaTh MIPU BBINOJHEHUH YUYEOHBIX 3aJlaHUN HAyYHO-MOMYJISIPHYIO JIUTEPATYpPy
(buU3MYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BJIA/IeTh NMpUEMAMHU KOHCHEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUN U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe MUCbMEHHbIE M YCTHBIE COOOIIEHUs Ha OCHOBE 2—3
HMCTOYHUKOB MHPOpPMAINK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MyOJIUYHO AeNaTh
KpaTKue COOOIIEHHsSI O pe3yibTaTax MPOEKTOB WM YUeOHBIX UCCIIEeI0OBaHU, IPU 3TOM
rPaMOTHO WCIIONIb30BaTh W3YYCHHBI TOHATUHHBIA ammapar Kypca (QU3UKH,
COIPOBOKAATh BBHICTYIIJIEHUE MPE3EeHTaIUEl;

IIPYU BBIIIOJIHEHUHU YYEOHBIX NMPOEKTOB M MCCIEIOBAaHUM paclpenesTh 00S3aHHOCTH B
TPYIINE B COOTBETCTBUH C MOCTABJICHHBIMU 3a/1a4aMU, CIEAUTH 32 BHIIIOJIHEHUEM TUIaHA
NEeNCTBUI, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIH BKJIAaJ B JESTENbHOCTb T'PYIIIBL,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koniy oOyudenus B 8 kJiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHUH:

HCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBAa, KPUCTAUIMUYECKHE W aMopdHBIE Tena,
HACBIIICHHBIA U HEHACBILIEHHBIN Map, BIAXKHOCTh BO3yXa, TEMIEPATypa, BHYTPEHHSS
SHEprus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIN SJIEKTPUYECKHUI 3apsil, dJIEKTPUIECKOE
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110JIe, MPOBOJHUKU W JWIJIEKTPUKH, TOCTOSHHBIA JJIEKTPUYECKUH TOK, MAarHUTHOE
oJI€;

pa3iauuaTth SIBIEHUS (TEIJIOBOE paCIIMpPEHUE U CXKaTHE, TEIUIoNepenayda, TEMoBOe
paBHOBECHE, CMAayuBaHWE, KaNWUIAPHBIC SBJICHUSA, WCIApPEHHUE, KOHJICHCALMS,
IUIABJICHUE, KpucTalu3anuss  (OTBepeBaHuE), KHIIEHUE,  Teruionepenadya
(TEenIonpoBOJHOCTh, KOHBEKLUS, W3JIy4YE€HUE), DJIEKTpU3aLUs TeJl, B3aUMOJECHCTBUE
3apsA70B, NEUCTBUSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIECHCTBUE
MarHuTOB, JACMCTBUE MAarHUTHOIO IIOJIS HA IIPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAas
UHAYKIMUSA) 10 ONHMCAHUI0 MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yUYCHHBIX (PM3MUECKUX SIBICHUI B OKPYXKAIOLIEM MHpE, B
TOM 4ucie (U3NYECKUE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUST B IPUPOAE, KpHUCTaulbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, WHEs, CHera,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, DIEKTPUYECTBO IKUBBIX OpPTaHHU3MOB,
MarHuTHOE Mosie 3emild, Jpel( IOJIHCOB, pOJib MAarHUTHOTO MHOJS JUIS KU3HM Ha
3emJie, IOJSIPHOE CHUSIHUE, IIPU ATOM IE€PEBOJUTH NMPAKTUYECKYIO 33Jady B YUEOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YUYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHsSISI SHEprus, KOJUYECTBO TEIUIOTHI, YyJAEIbHas
TEIUIOEMKOCTb ~ BEILLECTBA, YyJElbHAas TEIUIOTa IUIABJICHUSA, YJACJIbHAas TEIIOTa
napooOpa3oBaHus, yAeiabHas TEMJIOTa CrOpaHHs TOIUIMBA, KO3()(UIMEHT mose3HOro
JEHCTBUS TEIUIOBOM MaIlWHBI, OTHOCHUTEJIbHAS BIAXXHOCTh BO31yXa, 2JIEKTPUYECKHUN
3apsl, CHJA TOKA, OJJIEKTPUYECKOE HAIPSDKEHHE, COINPOTHUBIECHUE IPOBOJIHUKA,
yZIelIbHOE COIIPOTHBIIEHHE BEIECTBA, pab0Ta U MOILIHOCTb 3JIEKTPUUYECKOI0 TOKa), IPU
ONKCAaHWM TMPABUIBHO TPAKTOBATh (U3UYECKUH CMBICI HCIOIB3YyEMBIX BEIUYHH,
0003HaueHMs ¥ eTUHHIBI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (hOPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JPYTMMH BEIWYMHAMM, CTPOUTH Tpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIINYMH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBIEHUS M TIPOLECCHl, HCIONb3Ys
OCHOBHBIE TIIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEIECTBA,
OPUHIUI CYNEpNo3uIUKM MoJjel (Ha KayecTBEHHOM YPOBHE), 3aKOH COXPaHEHUs
3apsaa, 3akoH Oma ans ydacTka nemnu, 3akoH Jxoyns—J/IeHua, 3akoH coxpaHeHus
SHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U 3alMChIBATH €ro0
MaTEeMaTU4YeCKOe BBIPAKECHUE;

OOBSACHATh (PpU3MUECKHE MPOILIECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
cuUTyauuu IIPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISABIIATD
IPUYNHHOCIIECTBEHHbBIE CBSA3HM, CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKUX IIaroB C
ornopoif Ha 1-2 U3y4YeHHbIX CBOMCTBA (PM3NYECKUX SBICHUHN, GU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adauyd B 2-3 JEWCTBUA, HCIOJIB3YSd 3aKOHBI U (OPMYIIbI,
CBs3pIBaloIMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalii3a YCJIOBUS 3aJadu
3alMCBIBaTh KPATKOE YCJIOBME, BBISBIIATH HEJOCTATOK JTAHHBIX JUISl PELICHUS 3aJadH,
BBIOMPATh 3aKOHBI U (hOPMYJIbI, HEOOXOTUMBIE AJIs €€ pEelIeHus, IPOBOJUTh Pacu&Thl U
CpaBHMBATh MOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh IPU TOMOLIM (PUIUIECKUX
METOJOB,  WCIOJBb3ys  ONMCAHUE  HUCCICNOBAHMs,  BBIACIATH  IIPOBEpPAEMOE
IIPEANOJIOKEHNE, OLECHUBATh IPAaBUIBHOCTh NOpSAJKA MPOBEIECHHSI HCCIEIOBAHNUS,
Jle1aTh BBIBOJBIL;
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IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Ten (KamWUISIpPHBIC SIBICHHS, 3aBHCHUMOCTb JIABJICHUS BO3IyXa OT €ro o0béMa,
TeMIIepaTypbl, CKOPOCTH MPOLIECCAa OCThIBAHUS U HArpeBaHUs IIPHU U3JIyUYEHHH OT LIBETa
U3Iyvaroumeil  (morjiomaroneiil) MOBEPXHOCTH, CKOPOCTb HCIApPEHHs] BOJBI  OT
TEeMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, JJIEKTpH3alus Tel U
B3aMMOJIEHCTBUE DIIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBUE INOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MarHUTHBIX 110JI€H TOCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOI'O MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
IOCTOSIHHOTO TOKa): (hopMyJIupoBaTh IPOBEpsSEMblE MPEAIOI0KEHUs, COOUpPATh
YCTAaHOBKY M3 IPEUIOKEHHOIO  00OpyJlOBaHMS, OINMCBIBaTH XOJA OINbITa U
(GopMyIMpOBATH BBIBOABI;
BBINOJIHATh NPSIMbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa,
CWJIBI TOKA, HANpPSUKEHUS C MCIIOJIb30BAHMEM AHAJIOIOBBIX IPUOOPOB U JIAaTUYMKOB
(Gu3nUecKuX BEIMYUH, CPAaBHUBATh pE3yJbTaThl H3MEPEHUH € Yy4ETOM 3aJaHHOM
a0COIIOTHON MOTPEIIHOCTH;
IPOBOJUTH MCCIICOBAHUE 3aBUCHUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT JPYTOH C
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUs U YJEJIBHOIO CONPOTHUBIICHUS BELECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILEro Yepe3 NPOBOJHUK, OT HANPSDKEHUS Ha IPOBOIHUKE,
UCCJIEJOBAaHHUE T10CJIEI0OBATEIbHOTO U MApajuIeIbHOTO COEJUHEHHM MPOBOJIHUKOB):
IUIAHUPOBATh HCCIEe0BaHUE, cOOUPATh YCTAHOBKY M BBIIOJHITH U3MEPEHMs, CIeays
IPEJJIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl OJIYYEHHON 3aBUCUMOCTU B BUJIE
TabIuI U TpadUKOB, A€TaTh BBIBOABI 10 pe3yJIbTaTaM HCCIIeI0BaHHUS;
IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3NUECKUX BEIMUYUH (yJesIbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE MPOBOJHUKA, PA00OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
NPEJI0KEHHOW MHCTPYKIUH, U BBIYUCIISATH 3HAUEHHUE BEJIMUNHBI;
coOnrofaTh TMpaBuia TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
00opyaoBaHUEM;
XapaKTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpOM HAa UX OMHMCAHUS (B TOM YHCIE: CHCTEMAa OTOIJICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETYMK HIIEKTPUUYECKON
SHEpPruM, 3IJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTeIbHbIE BJIEKTPONPHUOOPHI
(mpuMepBl), SJEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
MIOCTOSIHHOTO TOKA), HWCIOJIb3ys 3HAaHUA O CBOMCTBaX (U3MUECKUX SBJICHUH U
HEo0Xo1uMble PU3NYECKHE 3aKOHOMEPHOCTH;
pacrio3HaBaTh MPOCTbIE TEXHHUUYECKHUE YCTPOMCTBA M W3MEPUTENbHbIE MPUOOpPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUIaTEIb BHYTPEHHETO CrOPAaHMs, JIEKTPOCKOI, PE0CcTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX IIeTel C MOCIeN0BaTebHbBIM U MapauleIbHbIM COEIMHEHUEM
3JIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB MIEKTPHUECKUX IETeH;
OPUBOANUTH TPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHWA B TOBCEJAHEBHOW XM3HM A oOecredeHus
0€30MaCHOCTH TNpH OOpaIleHuH ¢ NpUOOpaMU U TEXHHYECKUMH YCTpOICTBaMu,
COXpaHEHHS 370pPOBbsi M COONIIOJIGHHS HOPM OSKOJOTHYECKOrOo TOBEIACHHS B
OKpYXaroIlIeH Cpeae;
OCYILECTBIIATh MOMCK HH(pOpMaluu (u3ndeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE MMEIOIIUXCS 3HAaHUW M NYTEM CpPaBHEHUS [OINOJIHUTEIBHBIX HCTOYHUKOB
BBIIETATh MHGPOpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOXKET ObITh
HEJIOCTOBEPHOM;
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UCIIOJIb30BaTh MPHU BBHIOJHEHUH YYEOHBIX 3a/laHU HAYyYHO-IOMYJISPHYIO JIUTEPaTypy
($U3MUEeCKOro CcojAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh IMpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

co3/laBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHMS, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUsS, B TOM YHUCIIE
nyOJIMYHO  NPENCTaBIsATb  PE3yJbTaTbl  IMPOEKTHOM WM HCCIENOBATEIbCKON
JeSITeIbHOCTH, MIPU 3TOM IPAMOTHO HMCIIOJIb30BaTh U3yUEHHbIN MOHATHHMHBIA ammapat
Kypca (pU3UKH, COIPOBOXIATh BBHICTYIICHUE MTPE3CHTAIHCH;

OpU BBIOJHEHUHM Y4YEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacrpenesaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABIEHHBIMU 33JayaMH,
CIIEIUTh 3a BBIIOJHEHMEM IUJIaHA JEHUCTBUH M KOPPEKTHUPOBATh €ro, aJaeKBAaTHO
OLICHUBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  IPYIMIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMMO/ICHCTBHE, IPOSIBIISS TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoniy oOyueHuss B 9 kJjacce mnpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHbI
oTpaxaTb chOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

HUCIIOJIB30BATh IIOHATHA. CHCTEMA OTC‘-IéTa, MaTepI/IaJII)Haﬂ TOYKa, TpaCKTOpI/Iﬂ,
OTHOCHUTEJIBHOCTh MEXaHMUECKOTO JBWKEHUS, nedopmanus (yrnpyras, miacTudeckas),
TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh M TIEPErpy3KH, IEHTP
TSOKECTH, a0COJIIOTHO TBEPAOE TEJNO, LEHTP TSHKECTH TBEPIOro Tella, PaBHOBECHE,
MEXaHWYECKHUe KojiebaHWsi U BOJIHBI, 3BYK, UH(QpPa3ByK M  YyJIbTPa3BYK,
AJIGKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JCKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPHl HCIyCKaHHWS M TOMJIOIIEHHs, anbpa, Oera- W ramma-
U3JTyYCHUs1, M30TOIIbI, SiZICPHAsT YHEPTeTHKA,;

pa3juyath SBJICHHS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBHIKCHHE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE TBMKEHHE, CBOOOTHOE TTaJICHUE TEJI, PABHOMEPHOE
IBUKEHHE 10 OKPYKHOCTH, B3aHMOJCHCTBHE TN, pPEaKTUBHOE JBUKCHHE,
KoseOaTeIbHOE JIBIDKEHUE (3aTyXamollue W BBIHYKJIEHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBIDKCHHE, OTpaX€HHE 3BYKa, MPSIMOJMHEWHOE pPAaCIpPOCTpPaHEHHE,
OTpaXKCHHE U TIPEIIOMIICHUE CBETA, MIOJTHOE BHYTPEHHEE OTPaKeHUE CBETA, Pa3JIOKECHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCHUS CBETa,
C€CTCCTBCHHAsA pa}II/IoaKTI/IBHOCTB, BO3HHUKHOBCHUEC HHHeﬁanOFO CHGKTpa H3qu€HH$[)
M0 OINHCAHUIO WX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
JTaHHOE (PU3HYECKOE SBJICHHE;

pacrno3HaBaTh IPOSBJICHUE U3YUEHHBIX (U3NYECKUX SIBICHUN B OKpYyXKarolieM Mupe (B
TOM 4yHcie (U3HUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
COJ'IHG‘-IHOI\/’I CHUCTEMBI, peaKTI/IBHOG JIBUXXCHUC ) KUBBIX OpFaHI/I3MOB, BOCHpI/ISITI/Ie 3BYKOB
JKUBOTHBIMH, 3EMIICTPSICEHHE, CEHCMHUYECKHe BOJIHBI, I[yHAMH, 3XO, IIBETa Tell,
OIITUYCCKUC ABJICHUA B npnpone, 6HOJ’IOFH‘I€CKO€ )IeﬁCTBHe BUIUMOTO,
yIbTPaduOIETOBOTO M PEHTTEHOBCKOTO H3JIYYEHUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
(1)OH, KOCMHUYCCKUEC Jy4du, pa}II/IoaKTI/IBHOG I/ISJ'Iy‘—IeHI/Ie HpHpO)IHBIX MI/IHepaJ'IOB,
NEeiCTBUE PaJIMOaKTUBHBIX M3TYYSHH HA OPraHU3M 4YeJOBeKa), IPU ITOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIACISTH CYIIECTBEHHBIC CBOWCTBA (TPU3HAKH)
(bU3UYECKUX SIBICHUN;

OTHCHIBATh U3yUEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PUINUECKUE
BCJIINYUNHBI (CpeﬂHHH U MI'HOBCHHAasA CKOpOCTB TCJa HpI/I HepaBHOMepHOM JABWXKCHUU,
YCKOpEHHUE, MepeMellleHne, myTh, YIIIOBas CKOPOCTh, CHJIa TPEHHUS, CHJIa YNPYTOCTH,
CUJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO TAJCHHS, BEC Tella, HMITYJIbC Teja, UMITYJIhC
CHWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MMOTEHIIUATBHAS HEPTUS TeJa, MOJHITOTO
HaJl TOBEPXHOCTHIO 3¢MJIH, IIOTEHITMAIbHAS SHEPTUS CHKATOW NPYKHHBI, KHHETHICCKas
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SHEprus, IOJHAas MEXaHWYecKas SHEeprus, MepuoJ W 4YacToTa KOJIeOaHWH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, [IOKA3aTEIb IPEIOMIICHUS
cpezbl), MPU ONUCAaHUM IMPABHIBHO TPAKTOBaTh (PU3MYECKHM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS M EIUHUIBI (PU3NYECKHX BEIMYMH, HAXOIUTHh (HOPMYJIHI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYH BEIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3yYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;
XapaKTepu30BaTh CBOICTBA Tell, PU3UYECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUs 3HEPIMH, 3aKOH BCEMHUPHOI'O TIATOTEHMS, MPUHLUI CYNEPHO3ZULUU CHUII,
IPUHIUI OTHOCUTENbHOCTHU [anumes, 3akoHsl HproTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa,
3aKOHbl OTPAXKEHMsSI M TIPEIOMIIEHHUSI CBETA, 3aKOHbl COXPAHEHHUS 3apsJ0oBOro H
MaccoBOro 4YHcel MpU SACPHBIX peaklusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GbopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;
OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallud  NPAaKTUKOOPUEHTHPOBAHHOIO  XapaKTepa:  BbIABJIATh  IPUYHUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOi Ha 2—
3 u3yueHHBIX CBOMCTBA (U3UYECKUX SABJICHUM, (UIUUYECKUX 3aKOHOB HIH
3aKOHOMEPHOCTEH;
pemarh pacuéTHbIE 3a]1a4M (OIUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIOIb3YsI
3aKOHBl M (DOpMyIJibl, CBsI3bIBaOLIME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladydl 3allUChIBaThb KPAaTKOE YCJIOBME, BBIABIATH HEJOCTAIOLIUE WU
U30BITOYHBIE JIaHHBIE, BHIOWPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJISl PELICHUs,
IPOBOAMTH pPAacyéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOTO 3HAYCHUS
(bu3M4eCcKoil BETUUNHBL;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pPEUIMTh IMPU HNOMOIIM (HU3HUYECKHX
METOJIOB,  MCIIOJNb3Yysl ~ ONMCAaHUE  MCCIENOBaHUS,  BBIIEIATH  MPOBEPSIEMOE
HpPENONI0KEeHNE, OICHWBAaTh IPABWIBHOCTh TOpPSJIKAa HPOBEAECHUS MCCIEeOBAHUS,
JIeJIaTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOAEHUN U OIIBITOB;
MPOBOAMTH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKUX CBOMCTB
Ten (M3y4eHHne BTOpOro 3akoHa HploTOHA, 3aKkOHAa COXPAHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuojaa KojsebaHui MPyKUHHOTO MAaATHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJIeOaHUH, MPSIMOJIMHEIHOE pacpoCcTpaHeHne
CBETa, pa3JIOKEHHE OeJIoro cBeTa B CIEKTpP, U3Y4YEHHE CBOMCTB H300pa)kKeHHs B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakeHHsI MpeaMmera B coOMparoliel JIMH3E,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB M3IYUYEHHs): CaMOCTOSITEIbHO
coOMpaTh YCTAHOBKY M3 NU30BITOUHOTO HaOopa 060PyAOBaHUS, OMUCHIBATH X0/ OINbITA U
€ro pe3yJbTaThl, POPMYJIUPOBATH BHIBO/IBI;
IPOBOAMTH NPU HEOOXOAMMOCTH CEpPHIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HaYeHHE H3MepseMOoil BeNUUMHBI ((OKYCHOE paccTOsSHHEe COOUpAIOLIeH JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);
IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
OpSAMBIX H3MEpPeHHUH (3aBUCUMOCTh MYTH OT BPEMEHU IMPHU PaBHOYCKOPEHHOM
JIBUKEHUM 03 HaualbHOM CKOpPOCTH, TMepuoja KoJieOaHH MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETa OT yrIjla MaJeHus U
yIja mpeoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (HUKCHUPOBAaTh pe3yJdbTaTbl IOJIYYEHHOW 3aBHCUMOCTH
¢bu3nyecKuX BETUMYMH B BHUAE TaOIUI] U TpaduKOB, Je€NaTh BBIBOJBI IO pe3yJbTaTam
WCCIIEIOBAHMSI;
IPOBOJIUTH KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUUMH (CpelHss CKOPOCTh U
YCKOpEHHUE Tejla MPU paBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOAHOIO MaJeHUs,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHUs] CKOJIBKEHUs, MEXaHHuYecKas padora u
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MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTHUYeCKOro U MPY>XKMHHOTO
MasTHUKOB, ONTHYECKass CWIa COOMpAlomied JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY M BBIIOJHSTH
U3MEpEHUS, Celysl NPEAJIOKEHHON MHCTPYKLMM, BBIUUCIISATH 3HAUEHUE BEJIMYUHBI U
AQHAIM3UPOBATh IOJyUYEHHBIE pE3yNbTaThl C YYETOM 3aJaHHOM MOTrPEHIHOCTH
U3MEPEHHU;

coOyoaTh TMpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DU3MYECKHX MOJENeH: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTAHETapHasi MOZEJIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O Spa;

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, JATYUKHU MOJIOKEHHUS,
pacCTOSIHUA U YCKOPEHHUS, paKeTa, 9X0JI0T, OUYKH, TIEPUCKOII, OTOAIIapaT, ONTUIESCKHE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, KaMepa BuibcoHa), HCIONB3ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3MUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB MPHU PEHICHHH y4eOHO-
IIPAKTUYECKUX 3a/lad, ONTUYECKUE CXEMbI JUIsl IOCTPOEHUS M300pakeHUN B IUIOCKOM
3epKajie U coduparomieit TuH3e;

OPUBOJIUTH MPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpUMEpax) MPaKTHUYECKOTO
UCTIOJIb30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HH IS OOECredeHUs
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH yCTPOWCTBAMU,
COXpPAHEHHS 370pPOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYXaroIeu cpene;

OCYILECTBIIATh MOMCK HMHPOpManuu (uzndeckoro cojepxkanus B VHTepHere,
CaMOCTOSITENIbHO (DOPMYJIMpPYST TOUCKOBBIM 3ampoc, HAXOJUTh IYTH OINpeAeSeHUs
JIOCTOBEPHOCTH TOJY4YeHHOW MH(pOpMAlMM Ha OCHOBE HWMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HICTOYHHUKOB;

MCIIOJIb30BaTh NIPU BBINOJHEHUH YYEOHBIX 3aJlaHUN HAyYHO-MOMYJISIPHYIO JIUTEPATYpy
(GU3MUECKOro Co/ep)KaHUs, CIpaBOYHbIE MaTepHualbl, pecypchl cetu HHTepHer,
BJa/IeTh NpUEMAMHU KOHCHEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(POpPMAaLUU
U3 HECKOJBKUX MCTOYHHKOB (U3MUECKOT0 COAEp)KaHMs, MyOJUMYHO TMpPeJCTaBIsATh
pe3ynbTaThl NPOEKTHOM WIIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPAMOTHO
UCIMOJIb30BaTh HM3YYCHHbIM MOHATUHHBINA ammapar M3ydyaemMoro pasiena (U3uKd U
COMPOBOXKAATh BBICTYIUICHHE Ipe3eHTalueld ¢ Yy4€TOM OCOOEHHOCTEW ayIuTOpuu
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudposrbie)
n/n NporpamMmbI Bcero 06H TPOJILHELE pﬁaKanecRne o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
Paznen 1. ®usuka u e€ poJib B NO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®dusuka - HayKa 0 IPUPO/IS 2 bubmorexa LIOK
' Y PHpoA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 DH3HICCKUE BEIH THHEI 2 ! https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBI METO/ ITO3HAHUS 2 1 bubmorexa LIOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znen 2. [lepBoHayasibHbIe CBeIE€HUS 0 CTPOCHUH BelllecTBA
2.1 CtpoeHue BelecTBa 1 bubmiorexa LIOK
) p B https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) 1 bubnuotexa [JOK
) BEIIeCTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6nmoreka [JOK
3.1 Mexanuteckoe ABikeHne 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
32 HMueprus, Macca, II0THOCTS 4 ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
33 Cuna. Buyp e 14 I 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
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Pa3znea 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
) TeJIaMH, >KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlanenue xuaKoctn > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe aBicHHe 6 https://m.edsoo.ru/7f416194
4.4 JleicTBHE KUIKOCTH U Ia3a Ha IOTPYKEHHOE 7 3 bubmumorexa [IOK
’ B HUX T€JIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nes 5. PaGora m MOIIHOCTB. JHeprus
bu6mmoreka [IOK
>1 Pabora u momHocTh 3 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 Hpocreie Mexanm3mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanueckas suepris 4 ! https://m.edsoo.ru/7f416194
Hroro no paszueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KJIACC

KoauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/ NporpaMMEI Beero Kognpo.m)m,le HpﬁaKaneCKne 06PA30BATEIBHBIE
padoTsI padoThI pecypesI
Pa3neu 1. TenJioBble siBJIeHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubamorexa [IOK
) p B https://m.edsoo.ru/7t4181ce
bubmuorexa [JOK
1.2 Terople nporeccy! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro o pazgeny 28
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
71 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnnoreka [JOK
' U X B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKHUI TOK 20 2 7 https://m.edsoo.ru/7f418 1 ce
bu6mmoreka [JOK
2.3 MarsuTtHbIe SBICHUS 6 1 1.5 https://m.edsoo.ru/7f4181 ce
bu6mmorexa [IOK
24 MEKTPOMATHHTHAS HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/ NporpaMMEI Beero Kognpo.m)m,le HpﬁaKaneCKne 06PA30BATEIBHBIE
padoTsI padoThI pecypesI
Paznen 1. Mexann4yeckue siBJeHUs
11 MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
) OmNHUCaHUs https://m.edsoo.ru/7t41a4a6
. bubmuorexa [JOK
1.2 Bsanvozercrane Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHbI COXpaHCHNA 10 3 https://m.edsoo.ru/7t41a4a6
Hroro o pazgeny 40
Pa3nen 2. Mexanuyeckne KoJeO0aHUs ¥ BOJHBI
bu6mmoreka [IOK
2.1 Mexaandeckue KojaeOaHust 7 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
2.2 MexaHnn4eckue BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3nes 3. DjieKTpOMArHUTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJIE U 6 ) bubnnoreka [JOK
) AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pasnen 4. CBeToBbI€ IBJIEHUS
bu6mmorekxa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f4 1 adat
bubmuoreka [JOK
4.2 JIuH3b1 U onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/741a4a6
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 3 2 bubmmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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Nroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
5.1 Hcnyckanue v morjiomeHne cBeTa aroMoOM 4 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 Eﬁﬁ/ﬁéﬁiﬂﬁn f41ada6
bu6mmoreka [IOK
53 SlnepHble peakiuu 7 ! https://m.edscEE).ru/7f41a4a6
Hroro no pazaeny 17
Pa3znen 6 IToBTOPHUTENBHO-00001IAOIIMH MOYJIb
6.1 [ToBTOpEeHKE M 0000IIIEHNE CONEePKAHUS 9 ) bu6mmoreka [IOK
Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro o pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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ITPOBEPSEMBIE IPEAMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1.1
1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCII0JIB30BATh M3YUCHHBIC ITIOHATUSA

pa3indaTth SABJICHHUA 110 OIMHMCAHHMIO HUX XapaKTCPHBIX CBOWCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/ISI/I‘-I€CKO€ SIBJICHUC

1.3

1.4

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PHU3MUECKUX SIBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (uU3NYeCKue SIBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 33Jauy B YUEOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOICTBa (MIpU3HAKU) GUZUUYECKUX SABICHUIN

ONKCBHIBATh HW3YYCHHBIC CBOWCTBA Tl U (DU3MUECKUE SBJICHUS,
UCTIONB3Ysl (DM3MYECKHE BEIUYHMHBI, NPH ONHCAHWH IPABUIHHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCIOJB3YEMbIX BEIMYHH, WX
0003HaueHHsSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYNH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOIINE JAaHHYI (U3HYECKYI0 BEIUYHHY C JIPYTHMH
BCJIMYMHAMHU, CTPOUTh  TpapUKd  M3YYCHHBIX  3aBHCUMOCTEH
(UBUYECKUX BEITUYHUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
HCIIOJIb3ysl H3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTb CIIOBECHYIO
(GOpMYyITUPOBKY 3aKOHa M  3alMChIBATh €ro MaTeMaTU4YecKoe
BBIPAKEHHUE

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTYyallMil NpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABJIATh IHPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOMTH
oObsicHeHHWe u3 | — 2 JOruyeckux maroBp ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKHUX SBJICHUH, (PU3MUECKUX 3aKOHA MIIH
3aKOHOMEPHOCTHU

1.7

1.8

1.9

1.10

pemath pacy€THbie 3a1aund B 1 — 2 JneHCTBUSI, UCTIONB3Ysl 3aKOHBI U
dbopMyIibl, CBs3bIBAIONINE (DU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCIOBUS 3aJladyd  3alMChIBaTh KPATKOE YCJIOBUE, MOACTAaBIATh
buznueckre BeNUYUHBI B POPMYIIBI U IPOBOJUTH PAcU&Thl, HAXOAUTH
CIIpaBOYHBIC JaHHBIC, HEOOXOIMMBIE JJIS PEIIeHUs 3a/1a4, OIICHUBATh
PEATUCTUYHOCTH MOTYYECHHON (DU3UUYECKON BETUIMHBI

pacrio3HaBaTh NpPOOJIEMBbI, KOTOPBIE MOXKHO PEIIUTh IMPHU MOMOIIU
bu3NyYecKuX METO/JO0B, B ONHCAHWU UCCIIEJOBAHUS  BBIICIATH
npoBepsieMoe  NpeArnoiokeHue  (TMIoTesy),  pasidyarb U
MHTEPIPETUPOBATh MOJYUYEHHBIM pe3yJabTaT, HaXOAUTb OIIMOKU B
XOJI€ OIBITA, AEJaTh BBIBOBI IO €r0 Pe3yJbTaTaM

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUH WIN
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble
MPENIOJIOKEeHNs, coOupaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000py10BaHUs, 3aMCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI

BBIIIOJIHATE IIPAMBIC H3MCPCHHA C HMCIOJb30BAHUCM dHAJIOTOBBIX H
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1.12

U(POBBIX MPUOOPOB, 3aMKCHIBATh MOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOW a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUI

MPOBOAWTh  MCCIEAOBAHME 3aBUCUMOCTH  OJHOW  (U3UYECKOU
BEJIMYMHBI OT JAPYroll C MHCIONb30BAaHUEM IMPSAMBIX H3MEPEHUI,
y4acTBOBaTh B IJIAHUPOBAHUM Y4EOHOrO HCCIIENOBaHUS, COOUpATh
YCTaHOBKY W BBINOJIHATh U3MEPEHMSI, CIIEAYs IPEUI0KEHHOMY IUIaHY,
¢bukcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYHMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TPApHUKOB, ENIaTh BBIBOIbI
10 pe3yJIbTaTaM UCCIEAOBaHUS

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIMYUH, CIELys
IPEJIOKEHHOW MHCTPYKIUU: NIPU BBIIIOJIHEHUU U3MEPEHUN COOMpPATh
DKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIIATH 3HAYCHHE HCKOMOMU
BEJINYUHBI

1.13

1.14

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢
J1a00paTOPHBIM 000PYI0BaHUEM

yKa3plBaTh NPUHIUNBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTepHU30BaThb IPUHLMIBI JIEUCTBUS HM3YyYECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IMOMOUIbIO MX ONMCaHUS,
UCMONb3ys 3HaHUA O CBOHCTBaX (U3MUYECKUX SIBICHUM U
HE00X0IMMBbIe (PU3NIECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

IPUBOJIUTH MpPUMEPHl (HAXOAUTh HUHPOPMALMIO O IPUMEPAX)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HM i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHECHUS 3I0POBbs U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJICHHUS B OKPYIKaIOIIeH cpesie

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(popManuu B cetd MHTepHET B
COOTBETCTBUM C 3aJlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3jIMYHBIX HCTOYHHKOB
BBIJICNIATE MH()OPMALUIO, KOTOpasl SBISETCS NPOTHMBOPEUMBON HIIU
MOET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BATh npu BBINIOJTHEHUH y4eOHBIX 3aJlaHui
HaY4YHONOITYJISIDHYIO ~ JIUTEeparypy  (u3MyYecKoro  copaepkaHus,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU
U3 O/IHOM 3HAKOBOM CHCTEMBI B APYTYIO

1.18

1.19

co3/aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauK (U3NIECKOrO
CoJlep’KaHus, B TOM YHCIE MyOJUYHO JiejaTh KpaTKue COOOIIEHUS O
pe3yJbTaTax IPOEKTOB WM YYEOHBIX HCCIIEOBaHUM, NpPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh W3yYEHHBIM IOHATUHHBIN anmapar Kypca
(bU3UKH, COMPOBOXK/IATh BHICTYIUIEHUE NTPE3EHTALIUEH

IIPY BBHITIOJTHEHUH yUEOHBIX MMPOEKTOB U UCCIEI0BAaHUIN pacipeeiaTh
00513aHHOCTH B TPYIIIEe B COOTBETCTBUU C MOCTaBJICHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAst MHEHHE
OKPY’KAIOIINX
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8 KUIACC

Ko "

I ol:;e SEMOL0 IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
posep 00pa3oBaTeJILHON NMPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

pe3yJabTara

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

1.3

pa3jinyaTrb ABJICHUA IO ONMHMCAHUIO HMX XAPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOHINX JAHHOC (bl/IBI/ILIeCKOC SIBJICHUC

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (HU3UUYECKUX SBJICHUN B
OKpYXaroleM MUpPE, B TOM 4uciie (U3HUYECKUE SIBICHUS B MPHUPOJIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B Y4EOHYIO, BBIICIATH
CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKK) GDU3UUYECKUX SBIICHUI

1.4

1.5

ONHKCHIBATh HW3YyYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCTONb3ysd (U3MYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TpakTOBaTb  (PU3MYECKUII  CMBICA  MCHOJB3YEMBIX  BEJIMYMH,
0003HaueHMsI ¥ €AUHULBI (PU3MUECKUX BEITMYUH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (PH3MUECKYI0 BEIMYMHY C  JIPYTUMH
BEIMYMHAMHU,  CTPOUTb  TIpapUKHd  M3YYEHHBIX  3aBHCHMOCTEH
(bU3N4eCKUX BETUYUH

XapaKTepu30BaTh CBOICTBa Tels, (hU3MYECKHE SIBICHHUSI M IPOLECCHI,
UCIIONIb3YSl HW3YYEHHBbIE 3aKOHBI, IIPH 3TOM JaBaTb CIOBECHYIO
GopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPMEHTHUPOBAHHOIO  XapakKTepa:
BBISIBJISITH IPUUUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bACHEHUE U3 |
— 2 JIOTMYECKHX IIaroB C TNOMOIIbIO | — 2 W3y4EHHBIX CBOWCTBA
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YSl 3aKOHBI U
bopMyIbl, CBsI3bIBaONINE (PU3NUECKHUE BEIMUUHBI: HA OCHOBE aHaIM3a
YCI0OBUS 3a/1a4M 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX JUId pelleHHs] 3aJauyd, BbIOMpAaTh 3aKOHBl U (HOPMYIIBL,
HeoOXoauMble Uil €€ pelIeHUs, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4YeHHOEe 3HaueHue (U3MYeCKOW BETUYMHBI C H3BECTHBIMHU
JTAHHBIMU

1.8

1.9

1.10

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOYXHO PEIIUTh MpPH IOMOIIU
(U3MUECKUX METOJI0B, UCTIONb3Ys ONKUCAHUE UCCIICAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPAaBUIBHOCTh MOPSAIKA
IIPOBEICHUS UCCIIEIOBAHNUS, 1E€1aTh BBIBOIbI

MPOBOJIUTH OMBITHI 1O HAOMIOMECHUIO (PU3WYECKUX SIBICHUN WU
buznueckux  CBOWCTB  Telm:  (GopMynaupoBaTh  MpOBEpsieMbie
MPEANONOKEeHHS, CcOOMpaTh  YCTAaHOBKY U3  TPEIJIOKEHHOTO
000pyI0BaHUs, OTIUCHIBAThH XOJ1 OTBITA M POPMYITUPOBATH BHIBOIBI
BBINIOJIHATh MPSIMBIE HM3MEPEHUS C MCIIOJb30BAaHUEM aHAJIOTOBBIX
MPUOOPOB U JATYMKOB (PU3UIECKUX BEITUYNH, CPABHUBATH PE3YIIHTATHI
U3MEpEHUH ¢ y4€TOM 3aJaHHOMN a0COIFOTHOM MOTPEITHOCTH
MPOBOANWTh  HCCIEAOBAHME 3aBUCUMOCTH  OJHOM  (PUBUUYECKOU
BEJIMYMHBI OT JPYroil C HCHOJIb30BAHUEM MPSIMBIX HW3MEPEHUN:
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1.12

IUTAHUPOBATh HCCIIEJIOBAHUE, COOMpATh YCTAHOBKY W BBIMOJIHSTH
U3MEpEHUs, CleAysd MpeANoKeHHOMY  IUlaHy, (UKCUPOBAThH
pe3yabTaThl MOJYYSHHOM 3aBHCHMOCTH B BHJE TAOIHIl U TpaduKOB,
JlenaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIEI0BAHUS

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
clenyst IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HAYCHHE
BEJINYUHBI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢
J1a00paTOPHBIM 000PYI0BaHUEM

XapaKTepu30oBaTh IPUHLUIBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHHMH U HEOOXoIuMble
¢u3nyecKue 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIBHBIE
npuOOpBl IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTaBJISITh CXEMBbI
ANEKTPUYECKUX LENeld ¢ IOCIEAOBATEIBHBIM M IapaJlIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas yCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB 2JIEKTPUYECKUX LIeTIeH

OPUBOAUTH TpHUMEpbl (HAXOAWTh MHGOPMAIMIO O IPUMEPAX)
MPAaKTUYECKOTO UCTIOIh30BaHUS (PU3NIECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30HacCHOCTH TpU  OOpallleHUuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOUCTBAMHU, COXPAHEHUSI 3/10POBbS U
co0JII0JIeHHsI HOPM 3KOJIOI'MYECKOI0 TIOBECHHUS B OKpY Kalollel cpesie

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBLAEIATh HH(POPMALUIO, KOTOpas
SBJIIETCS IPOTUBOPEUMBON MM MOKET OBITh HEJJOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IpPH  BBIMOJIHEHMHM YYEOHBIX 3aJaHUi  Hay4HO-
HOMYJIIPHYIO JINTEPaTypy (U3NYECKOrO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl ceth VHTepHeT; BiIageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHGOpPMALUU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKHE YCTHBIC COOOIICHMS,
00001as WHPOPMAIMIO U3 HECKOJIbKUX HCTOYHUKOB (PUINYECKOTO
COJICpP)KaHUs, B TOM 4YHUCJIC NYOJIMYHO MPEACTABIATh PE3yJIbTATHI
MPOEKTHON WM HCCIEN0BATeNbCKON JIEATENBHOCTH, MPH OTOM
rPaMOTHO HCIIOJIb30BaTh H3YyYEHHBIM IOHATUHHBIN anmapar Kypca
(bU3HUKH, COMPOBOXKIATH BHICTYIUICHUE MPE3CHTAIIUEH

MIPU BBITIOJIHEHWN YYE€OHBIX MPOEKTOB W UCCIICIOBAHMM (PU3MUECKHUX
MIPOIIECCOB PACHpPEeNITh O0sI3aHHOCTH B TPYMIEe B COOTBETCTBHH C
MOCTaBJICHHBIMHM  3aJa4aMH, CJCAWTh 3a BBIMOJHEHUEM IUTaHA
JEeUCTBUM UM KOPPEKTUPOBAaThH  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJAJ B JICATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISASL  TOTOBHOCTH
paspeniaTh KOHM)IUKTHI

32



9 KVIACC

Ko "

I ol:;e SEMOL0 IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
posep 00pa3oBaTeJILHON NMPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

pe3yJabTara

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

1.3

pa3jinyaTrb ABJICHUA IO ONMHMCAHUIO HMX XAPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOHINX JAHHOC (bl/IBI/ILIeCKOC SIBJICHUC

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (HU3UUYECKUX SBJICHUN B
OKpYXaroleM MUpPE, B TOM 4uciie (U3HUYECKUE SIBICHUS B MPHUPOJIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B Y4EOHYIO, BBIICIATH
CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKK) GDU3UUYECKUX SBIICHUI

1.4

1.5

ONHKCHIBATh HW3YyYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCTONb3ysd (U3MYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TpakTOBaTb  (PU3MYECKUII  CMBICA  MCHOJB3YEMBIX  BEJIMYMH,
0003HaueHMsI ¥ €AUHULBI (PU3MUECKUX BEITMYUH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (PH3MUECKYI0 BEIMYMHY C  JIPYTUMH
BEIMYMHAMHU,  CTPOUTb  TIpapUKHd  M3YYEHHBIX  3aBHCHMOCTEH
(bU3N4eCKUX BETUYUH

XapaKTepu30BaTh CBOICTBa Tels, (hU3MYECKHE SIBICHHUSI M IPOLECCHI,
UCIIONIb3YSl HW3YYEHHBbIE 3aKOHBI, IIPH 3TOM JaBaTb CIOBECHYIO
GopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPMEHTHUPOBAHHOIO  XapakKTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0BSCHEHUE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOIIbIO 2 — 3 H3Yy4YEHHBIX CBOWCTBA
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemats pacu€THble 33Jauyu (omMparouivecss Ha cucreMy u3 2 — 3
YpaBHEHMI), HCHONb3YsT 3aKOHBl U  (OPMYJbI, CBS3bIBAIOIUE
(du3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIUE  WIIH
M30BITOYHBIE JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUI pelleHusl, IPOBOJUTh PacuéThl M OLEHHBATh PEATUCTHUYHOCTH
MOJIyYE€HHOT0 3Ha4Y€HUs (PU3HUECKON BEIUYUHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXHO PEIIUTh TPU TTOMOIIH
(bU3NYECKUX METOJIOB, HCIIONB3Ys ONMMCAHWE HCCIICAOBAHUS, BBIICTSATh
MpPOBEPSIEMOE TIPETIONIOKEHNE, OICHWBATh TPABUIHHOCTh TMOPSIIKA
MPOBEJCHHUS] UCCIICOBAHUsSA, JI€NIaTh BBIBOJBI, HMHTEPHPETUPOBATH
pe3yJIbTaThl HAOJIIOJICHHIA U OTIBITOB

1.9

IPOBOJUTH OMNBITHI 1O HAOIIOACHUIO (U3MUYECKUX SBICHUNA WIIH
(bu3NYECKUX CBOMCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY W3
n30BITOYHOTO Habopa 00OpYy/OBaHHUS, ONMUCHIBATH XOJ OMNBITA U €ro
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOAWTH MPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HU3MEPEHHI,
OmpesieNisis CpeAHee 3HAUYCeHHE H3MepseMOil BennuuHbl (POKycHOE
paccTostHuEe coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP cCrocoba
U3MepeHus (M3MEPUTENBHOTO TPUOopa)
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IPOBOJUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DM3WYECKHX BEIMYUH C
UCIIOJIb30BAHUEM IMPSAMBIX U3MEPEHUl: IUIAHUPOBATh MCCIIEJOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATH pE3yJIbTaThl
HOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIMLU
rpaduKoOB, eJIaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS

1.12

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEPEHHs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
M BBINOJHATH H3MEPEHHMS, CIIeAysd MPEIJI0KECHHON HWHCTPYKLHH,
BBIYUCIIATh 3HAYEHUE BEJIWYUMHBI M aHAJIU3UPOBATh IOJyYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢
J1a00paTOPHBIM 000PYI0BAaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEIe:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MO/JI€JIb aTOMHOT0 si/ipa

1.15

XapaKTepu30BaTh IPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOPOM Ha MX ONMCAHUS, HCIIOJIb3YS
3HaHUS O CBOWCTBaxX (DU3MYECKUX SIBICHUH U HEoOXoIuMble
¢uznyecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTEIBHBIX npubopoB u
TEXHOJOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-IPAKTHUUECKUX
3ajjay, ONTUYECKHE CXEMbI JUUIsl TOCTPOSHUS M300paKEHUH B MJIOCKOM
3epKaJie ¥ cOOMPAIOIIEH JTIMH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCETHEBHOM
KU3HU i1 oOecnieyeHus: Oe30MacHOCTH TpU  OOpalieHun ¢
npruOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U
COOITIOJIEHHSI HOPM 2KOJIOTMYECKOT0 TIOBEJICHUS B OKpYIKalOIIeH cpesie

1.18

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3UUECKOTO COAECPHKAHUS B CETU
WuTepHer, caMocTosATeNbHO (OpPMYJIHpYsl IOMCKOBBIA  3arpoc,
HAaXOAUTh IYyTH  OMNpENEJeHHUs]  JTOCTOBEPHOCTH  IOJYyUYEHHOM
UHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENBHBIX
HMCTOYHUKOB

1.19

UCIIOJIb30BAaTh IpPH  BBIMOJIHEHMHM YYEOHBIX 3aJaHUi  Hay4HO-
HOMYJIIPHYIO JINTEPATypy (U3NYECKOrO COAEp)KaHUs, CIPaBOYHbIC
Marepuansl, pecypcbl ceth VHTepHeT; BIageTh INpUEMaMH
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WH(POPMAIUK U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HUHGOpPMAllUd M3 HECKOJbKUX HCTOYHHUKOB (PU3NUYECKOIO
CoJIepXKaHus, MyOJMYHO MPEACTABIATH PE3yJIbTaThl MPOEKTHOW WITU
HCCIIEN0BATENIbCKOM  JEATENBHOCTH, NPH  3TOM  TPaMOTHO
UCIIOJIB30BaTh U3yYEHHBIN MTOHATUNHBIN anmnapar u3y4aeMoro paszieia
GU3MKM U COMPOBOXKIATh BBICTYIUIEHHE Ipe3eHTaluueld ¢ y4éTom
0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

IIpHU BBIITOJHCHHUKU y‘-IeGHBIX IIPOCKTOB H HCCIIeI0BaHUM (1)PI3PI‘-I€CKI/IX
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MIPOIIECCOB PACHPEENITh 00sI3aHHOCTA B TPYNIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEJAUTh 3a BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATENbHOCTb TIPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL ~ TOTOBHOCTh
pazpemniaTh KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KVIIACC

Koxa
pa3aea

Kon
JIeMEHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B ITTIO3HAHUU OKPYXXAIOILET'O MHUPA

1.1

1.2

1.3

®dusuka — Hayka O TMpUpoAe. SIBIEHHUS NPUPOJIBL.
®dusnueckre SABICHUA: MEXaHMYECKHE, TEIUIOBBIE,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE

@dusznyecknue BenW4yMHBL. V3Mepenue  (uzmuecKux
BennunH.  Ousmyeckue  mpubopel.  IlorpemrHoctsb
n3MepeHnil. MexIyHapoHasi CucTeMa €uHUIL

EcTecTBeHHOHAYYHBII METOJ TIO3HAHUS: HAOIIIOJICHHUE,
IIOCTAaHOBKA Haquoro BOHpOCEl, BBIIBHKCHHUE T'HUIIOTE3,
SKCIIEPUMEHT 110 IPOBEPKE THIOTE3, OOBSICHCHHE
Ha0I101aEMOT0 SIBJICHHUS

1.4

1.5

Omnmcanue (bHSI/I‘ICCKI/IX SIBJICHUH C TIOMOIIBIO Mojieei

[TpakTuueckue paboThI:

HiH#Par###l13MepeHne pacCTOSHUM.
#i##Par###l3meperre o0bEMa KHUIKOCTH M TBEPIOTO
Tena.

H##HPar##H#Onpegenenre pa3MepoB MajblX Tel.
#Hi#H#Parf##l3Mepenue  TeMmmeparypbl Ipud  TOMOILU
JKUJIKOCTHOTO TEPMOMETpPA U AATUUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

2.1

2.2

23

24

2.5

2.6

#HH#HParf##CTpoeHNE BENIECTBA: aTOMBl M MOJIEKYJIBI, UX
pasmepel.  OmBITBI,  JTOKAa3bIBAIONINE  JUCKPETHOE
CTPOEHHE BEIECTBA

#iHPartH#H# ] pmokenne  yactui  BemiectBa.  CBS3b
CKOPOCTH  JBW)KCHHS  YacCTHI[ C  TEMIEpaTypOM.
bpoyHoBckoe nBmxenue, 1uddysus

B3aI/IM0I[CI\/JICTBI/I€ YaCTHILl BEIIECCTBA: IPUTSIKCHUC U
OTTAJIKUBAaHHUC

HH#HParf##ArperaTHple COCTOSIHMSI BELLIECTBA: CTPOCHUE
ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIl.
B3anMocBs3p MeXJly CBOWCTBAMM BEIIECTB B Ppa3HBIX
arperaTHBIX COCTOSIHUSX W HMX aTOMHO-MOJICKYJISIPHBIM
CTpOEHHEM

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI

[TpakTuyeckue paboOTHI:

#H#Par###Onenka guamMeTpa atoMa METOJOM PsioB (C
UCTOJIb30BaHuEM (poTorpaduii).

HH#HPar###OneITBl 10 HAOMIOAECHUIO  TEIIOBOTIO
pacuIMpeHust ra3oB.

HHHPar###0NbITEl 0 OOHApYXKEHHIO JEMCTBHSI CHII
MOJIEKYJIIPHOTO MPUTSKESHUS
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JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

33

34

MexaHuueckoe JIIBUKECHUE. PaBHoMepHOE 51
HEPaBHOMEPHOE JIBUKECHHE

HHHPar##H#CKOPOCTb. Cpenusis CKOpPOCTh npu
HEPaBHOMEPHOM [BM)KEHHUH. Pacdy€r nmyTu M BpemMeHU
JIBUYKECHHUS

SlBnenue uHepiuu. 3aKOH WHEpuUMH. B3aumoneicTBue
TEN Kak MPUYMHA U3MEHEHUs CKOPOCTHU JBUXKEHHUS TeEl.
Macca kak Mepa HHEpTHOCTH Teja

#H#HPartH## ImotHocTh BeniecTBa. CBA3L IIJIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B ¢IMHHIIe 00BhEMA BEIeCTBA

3.5
3.6

Cuna kak XapaKTCPUCTHKA BSaHMOﬂeﬁCTBHH TCII

Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl c
MIOMOUIbIO AUHAMOMETpA

3.7

3.8

#H#HPartH#SIBnenue TaroreHus m cwia Tsokectu. Crna
TSDKECTH Ha JAPYTHX 1iaHeTax. Bec Tena. HeBecomocTh

Cuna tpenus. TpeHue CKOJIBKEHUS U TPEHHUE IOKOS.
Tpenue B Ipupoae U TEXHUKE

3.9

3.10

Hi#HPar###Cro)keHne Cuil, HallpaBJIEHHBIX [0 OJHOMU
npsiMoii. PaBHOIEHCTBYIO1IIAS CHIT

[TpakTryeckue paboOTHI:

OnpeneneHue CKOPOCTM  PaBHOMEPHOTO  JIBH)KECHHUS
(mapuka B KUAKOCTH, MOJEIU  3JIEKTPUUYECKOIO
aBToMOOMNIE M Tak pjanee). OnpeneneHue cpenHei
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka 1o
HAaKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  IUIOTHOCTH
TBEP/OTO Tena. OneIThI, JEMOHCTPUPYIOIINE
3aBUCUMOCTh PACTsDKEHUS (nedopMalnuu) NpyXUHBI OT
NPWIOKEHHON  cuibl.  OMbBITEL, JAEMOHCTPUPYIOIINE
3aBHCHUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT Beca Tela U
XapakTepa COIPHUKACarOIINXCsl TOBEPXHOCTEN

3.11

@usnyeckue SBICHUS B IIPUPOJIE: NIPUMEPHI ABHKEHUS C
pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXUBOU IPUPOJE,
JICCTBHE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHu4yecKkue yCTpouCTBa: TMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEH 1 T'A30B

Hasnenue TBEpAoro Tema. CrocoObl yMEHBIICHHS U

4.1 YBEJIMUYEHUS TaBIICHUS

49 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
TEMIIEPATYPhI

43 [lepenavya naBneHus TBEPABIMU TENAMU, KUAKOCTIMU U
razamu. 3akoH [lackais. [THeBMaTHUECKME MaIIUHBI
3aBUCHMOCTh  JABJICHHUS O KUJIKOCTH OT  TJIyOHWHBIL.

4.4 I'unpocraTudeckuii mapagokc. CooOmIamuecs cocy/bl.
['mpaBiryecKue MEeXaHU3Mbl

45 AtMmocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl

CYIIECTBOBaHUS BO3AYHIHOM 000109k 3emiid. OmbIT
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4.6

Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO TaBJICHUS OT
BBICOTBI HaJl YPOBHEM MOPsI

Usmepenne armocdepHoro npaeneHus. [lpubopsl ans
U3MEepeHHs aTMOCHEPHOTO AaBIICHUS

4.7

JleficTBue KUAKOCTM M Tra3a Ha IOIPYKEHHOE B HHX
Tesno. BelTankuparomas (apxumenoBa) cuia. 3aKoH
Apxumena

4.8

IInaBanue Ten. Bo3nyxomnnasanue

4.9

4.10

4.11

[TpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
00béMa TOTrpYKEHHOH B IKMIKOCTb YacTH Tela.
OmnpenenieHre BBITAIKMBAIOIIECH CUJIbI, TEUCTBYIOIIECH Ha
TENOo,  NOrpyxE€HHOe B  JKMIKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKMBAIOIIEH CHJIBI, IEHCTBYIOIIECH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOLIME  3aBUCUMOCTb  BBITAJIKUBAIOLIEH
CUJIBI, JIEUCTBYIOIIEH Ha TEJIO B KMJIKOCTH, OT 00bEMa
NOTPYXEHHOW B KMJIKOCTh YacTH TeJla U OT IJIOTHOCTH
xuakoctd.  KoHcTpyupoBanue — apeomerpa WM
KOHCTPYUpOBaHUE  JIOAKM W  oOmpejeseHue  eé
Ipy30M0AbEMHOCTH

dusnueckue  SABICHUS B TPUPOJC.  BIUSHHC
aTMoc(hepHOro aBJICHUS Ha )KUBOW OpPraHU3M, TUTABAHUC
pBIO

TexHuyeckue YCTPOWCTBA: COOOIIAOIIUECS COCY/IbI,
YCTPOMCTBO BOJOMPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOW HAcCOC,
apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexannyeckas pabora
5.2 MexaHudueckass MOIIHOCTh
53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas
' IJIOCKOCTH. [IpaBuito paBHOBECHS pblyara
54 [IpumeHeHne mpaBuia paBHOBECHUS pblyara K OJIOKy
«3omoroe  mpaBwio»  MexaHuku.  Koadduument
5.5 IIOJIE3HOTO JNENUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHU3MBI B OBITY B TEXHUKE
5.6 [ToTeHIManbHas SHEPTUM TEJIA, MOJHIATOrO HaJ 3eMIIE
5.7 Kunernueckas sneprus
53 [TonHass mexaHMuecKas SHEprHsL. 3aKOH W3MEHEHUs U
COXpaHEHUsI MEXaHUUECKON SHEPTHH
[TpakTiueckue paboThI:
#Hi#HPar#Ht#Onpenenene paboTbl CWIBI TPEHHS TPU
59 PaBHOMEpPHOM JBM)KEHUU Tella 10 TOPU3OHTAIbHOMN

noBepxHocTU. HccinenoBanue yciioBUNM — PaBHOBECUS
ppiuara. HM3mepenme KIIJI HakIOHHONW IJIOCKOCTH.
N3yuyeHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON SHEPIUU
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@usnueckue SABIECHUS B IPUPOAE: pblYarM B TeJe

5.10
YeJIoBeKa
TexHuueckue YCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371€eMeHTHI COAEPKAHUS
pasaeJia 3JIeMEHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHS  MOJEKYISIPHO-KUHETUYECKOM
6.1 TEOpUM CTPOEHUs BelecTBa. Macca u  pa3Mepbl
Mosekya.  OmbIThl,  MOATBEPKJIAIOIIME  OCHOBHBIE
MOJIOKEHHUS MOJIEKYJISIPHOKMHETHYECKON TEOpUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHUi BemectBa. Kpucraimmdeckne u amopdHbIe
Tena
OObsicHEHHE CBOICTB ra3oB, )KHJIKOCTEH U TBEPIBIX TEI
6.3 Ha OCHOBE TIOJIOKEHUUW MOJEKYISIPHOKHHETUIECKOM
TEOPUH
6.4 CmayuBaHue U KaUWJUISIPHBIC SIBICHUS
6.5 TemnoBoe paclIupeHne U CKATHE
6.6 Temneparypa. CBsi3p Temmeparypbl CO CKOPOCTBIO
TETIJIOBOTO JIBUKEHUST YaCTHI]
6.7 Buytpennss sneprus. CriocoObl U3MEHEHUsI BHyTpEeHHEH
) SHEPTHH: TEeIUIONEpeiaua U COBEpIIIEHHE PabOThI
6 6.3 Buasl Teronepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS,
) HU3IIyYECHUE
6.9 KonmnuecTtBo  TemnoTel.  YaenbHass — TEMJIOEMKOCTh
BEIIECTBA
6.10 TemsooOMeH u TemIoBO€ paBHOBECHE. Y paBHEHUE
' TEIUIOBOTO OanmaHca
6.11 [InaBneHue u oTBEp/IEBAHNE KPUCTATUIMUYECKUX BEIIECTB.
) VeapHas TEIIOTA IIAaBICHUS
[TapooGpazoBanne w  KoHAeHcamus.  Mcmapenue.
6.12 Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEPaTyphl KUIIEHUS OT aTMOC(EPHOTO
JTABIICHUS
6.13 BuiaxxHocTh BO3TyXa
6.14 OHeprus TOIUIMBA. Y IeNbHas TEMJI0TA CrOPAHUS
[lpunmunsl  pabotel  TerioBbix aurarenein  KIIJ]
6.15 TEIJIOBOrO ABUTaTels. TeryioBble ABUTATENN U 3alluTa
OKPYKAIOIIEeH Cpebl
6.16 3aK0oH COXpaHEHUS U MPEBPAIECHUS SHEPTHH B TEIIOBBIX
npoiieccax

39



6.17

6.18

6.19

[IpakTuyeckue pabOTHI:

HH#HPar###OnbITEI 10 OOHAPY)KEHUIO JIEUCTBHS  CHJI
MOJIEKYJISIPHOT'O MPUTSKEHUS.

HH#HPar##H#OnbITl 10 BBIPAIMBAHUIO  KPUCTAJIIOB
IIOBAPEHHOM COJIM WIH caxapa.

#HHPar###OnbpITH o HaOJIFO JEHUTO TEILJIOBOTO
pacUIMpPEHMs Ta30B, )KUJIKOCTEH U TBEPIBIX TEII.
###Par###Onpenenenre naBieHUs BO3IyXa B OauTOHE
LIIpUIia.

HHHPar##H#ONBITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh
JABJICHUS BO3JyXa OT €ro o0béMa W HArpeBaHUS WU
OXJIQKJICHUSI.

#H##Par### [poBepka TUNoTe3bl JTUHEHHON 3aBUCUMOCTH
JUIMHBI ~CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIeparyphbl.

###Par###HaOmonenue U3MEHEHUA BHYTpEHHEH
SHEPTUM Tejla B Pe3yJibTaTe TeIulonepeaadyun U padboThl
BHEIITHUX CHUIL.

#H#HPar##llccienoBanue SBJICHUS TEIUNIOOOMEHA IIpH
CMEIIMBAHUU XOJOTHOM U TOpsiYeld BOMBI.
#H##Par###Onpenenenue KOJIMYECTBA TETIOTHI,
MOJIy4eHHOTO BOJIOM MpH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

#HH##Par###Onpenenenue YAEIbHOU TEMIIOEMKOCTH
BEILIECTBA.

#H##Par##ccrnienoBanue npoiecca ucnapeHus.
###Par###Onpenenene  OTHOCUTEIBHONW — BJIAXKHOCTH
BO3/yXa.

###Par###Onpenenenne yaeIbHON TETUIOTHI TUTABICHUS
TBAA.

®usnueckue SBIECHUA B NPHUPOAE: IOBEPXHOCTHOE
HaTsOKEHUE W KanmWwUISIpHBIE SIBIEHUS B TPHUPOJIE,
KpUCTAJUIBI B NpUpoJie, u3nydyeHre CoJHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,
VHEsl, CHETa.

TexHnyeckue  ycTpolcTBa:  KalMJUIAPBL, IPUMEPHI
WCIIOJIB30BAaHUS KPUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpbI, ICHUXPOMETp, IMapoBas TypOuHa,
JIBUTAaTEIb BHYTPEHHETO CrOPaHUsI.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIEKTPUUYECKUX 3apsI0B
B3aumoneiictBue 3apsokeHHbIX  Tell.  3akoH  Kysona

7.2 (3aBHCHMOCTH CHIIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJT OT
BEJTMYMHBI 3apsJI0B U PACCTOSIHUS MEXTY TEITaMHU)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPUYECKOTO

7.3 nonst. [IpuHIUO Ccyneprno3uiuu 3JIEKTPUUECKUX MOJei
(Ha KaueCTBEHHOM YPOBHE)

7.4 Hocutenu »5iekTpuyecKux 3apsaoB. DJIEMEHTapHBIN
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anekTpuyeckuil 3apan. Ctpoenue atoma. IIpoBoHUKM 1
JUDJIEKTPUKU

7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia

76 DJIEKTPUYECKUH  TOK. VYcnoBusi  CylecTBOBaHUS
3IEKTPUUYECKOTO TOKA. ICTOUHHMKHU MOCTOSIHHOTO TOKA
HencTBus 3JIEKTPUYECKOIO TOKa (TemoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
JKHIKOCTSIX U ra3ax

73 Onektpuueckass 1menb. Cuna Toka. JIEKTPUYECKOE
HanpsHKeHUe

79 CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
CONIPOTHUBJICHHUE BEIIECTBA

7.10 3akon Oma 111 yyacTKa Lenu

711 [TocnenoBarenbHOE W MapajUieIbHOE  COCJIUHEHUE
MIPOBOIHUKOB

712 PaGora m MONIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns — Jlenna

713 DNEeKTPUYECKHE IEeNMH M IOTPEOUTENN AICKTPUICCKOM
sHepruu B ObITy. KopoTKoe 3aMbIkanne

714 IloctossHHBIe MarHuThl. B3amMonelicTBHE NOCTOSHHBIX
MarauToB

715 MarnutHoe mnone. MarautHoe mnoiie 3eMiIM M €ro

' 3HAUYCHHE IS JKU3HU Ha 3eMiie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpumeHeHne 3JIEKTPOMAarHuTOB B TEXHUKE

JlelicTBME€ MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

717 aﬂeKTpO,I[BI/IFaTeJILv MMOCTOSIHHOTO TOKa. I/IcgonL3OBaHHe
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX W Ha
TpaHCIOpTe

718 Oneitel  Papages. SIBieHME  DIEKTPOMATHUTHOU
nHaykuud. [Ipasumno Jlenna
DNeKTPOTeHePaTop. Cnioco0mI MOJTyYeHUS

7.19 AIEKTPUUECKOMN SHEPIUH. DNEeKTpOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTudeckue pabOTHI:
OMnbITH 10 HAOJIOACHUIO AJICKTPHU3AIUN TEJ WHIYKIIHUESH
U TIPU CONPUKOCHOBEHUH.
UccnenoBanue nAEMCTBHS DJIEKTPUYECKOrO OIS  Ha
MPOBOJIHUKYU U AUDJICKTPUKH.
COopka w mpoBepka pabOTHl DJIEKTPUUYECKON I

7.20 IIOCTOSHHOTO TOKa.

W3mepenue u peryinupoBaHue CUIbl TOKA.

W3mepenue u perynupoBaHUe HAMPSKEHMUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYLIETO Yepe3
pE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UuCTope.

OnpIThI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh
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3JEKTPUUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TIJIOIIAIU TIOTIEPEYHOTO CEUCHHS U MaTepHaa.

[IpoBepka mpaBuia CIOXEHHS HANPSDKEHUA  IPU
MOCJICIOBATEIbHOM ~ COSAMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia s CHJIBI TOKA MPH MapaieIbHOM
COCMHEHUH  pe3ucTtopoB.  OmpexneneHue  pabOTHI
AJEKTPUYECKOTO TOKa, WAYLIErO0 Yepe3 Pe3UcTop.
OmpenenieHHe  MOIIMHOCTH — JJIEKTPUYECKOTO  TOKa,
BBIJIEIIIEMOM Ha pe3ucTtope. MccnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT HaIpsKCHHS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aMMOJEHCTBHS ITOCTOSHHBIX MArHUTOB.
I/I3yqu1/1e MAardmuTHOT'O ITOJIA ITOCTOAHHBIX MAarHuTOB HpI/I
UxX Oo0beAWHEHWHM ©  pasfencHuu. VccimemoBanue
JICACTBUSA JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B33.HMOI[€IZCTBI/I$I KaTYHIKI/I C TOKOM U Mar"surta OT CHUJIbI
TOKA W HallpaBJIeHUA TOKa B KaTymike. l3yueHue
I[GI\/JICTBI/UI MAardivTHOIO I1IO0JIA Ha HpOBOIIHI/IK C TOKOM.

Koncrpyuposanue u U3y4YeHHue paboThI
3IIEKTPOABUTATEIS. N3smepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OnbIThI o

HUCCICIOBAaHUIO ABJICHUA SHCKTPOMaFHI/ITHOfI HHAYKOWUU:
HCCICOOBAHUC W3MCHEHMH 3HAYeHUS | HaIlpaBJICHUA
MHAYKIIMOHHOI'O TOKa

7.21

Odusnyeckue SBICHUS B TPUPOJE: DICKTPUUCCKUE
SBIEHUS B  arMmocdepe, DIEKTPUYECTBO  KUBBIX
OpraHMW3MOB, MarHUTHOE T0JIe 3eMJId, Apen( MOFOCOB,
POJIb MAarHUTHOTO TIOJIS AJIS )KU3HHU Ha 3emiie, MOJspHOe
CHUSIHUC

7.22

TexHudeckue yCTpOMCTBa: 3JEKTPOCKOI, aMIIEpPMETP,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKON SHEPruH,
AJIEKTPOOCBETUTENIFHBIE  TPUOOPHI,  HArpeBaTeNbHBIC
ANEKTPONPUOOPHI (mpumepsI), ANEKTPUUYECKUE
MPEIOXPAaHUTENH, JJIEKTPOMArHUT, DSJIEKTPOJIBUTATENb
MOCTOSIHHOTO TOKa, FeHepaTop MOCTOSHHOTO TOKA

9 KJIACC
Kon
pasnena Kon snementa [IpoBepsiembie 31EMEHTHI COAEPKAHMS
MEXAHUWYECKHUE SBJIEHU A
31 Mexannyeckoe JABWXKEHHE. MarepuaibHas TOYKa.
) Cucrema orcuéra
] 8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBUXKEHHSI
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
###Par###HepaBHOMEpHOE NPSIMOJIMHEWHOE JBUKEHUE.
8.4 CpenHsis ©  MIHOBEHHas CKOpPOCTb Tela  IIpH

HCPAaBHOMCPHOM JABHXKCHHUHA
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VYckopenue. PaBHOyCKOpeHHOE MIPSIMOJIMHEMHOE

8.5
JIBUKCHHE

8.6 #H##Par###CBoOoqHOE magenne. OneITe! [ anmnes
#HH##Par##HPaBHOMEpHOE JBM)KEHUE 110 OKPY>KHOCTH.

8.7 Ilepuon u yacrora obOpamenus. JluneitHas u yriosas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpEHHe

8.8 [Tepsbsiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpertuii 3akon HeroToHa

8.11 HHHPar### ] [puHuUI Cyneprno3uIiuy CUII

8.12 Cuna ynpyrocrtu. 3akoH ['yka

8 13 H##H#ParfH##Cuiia  TpeHUs: CWiIa TPEHUS CKOJIbKEHUS,
CHUJIa TPEHHUS MTOKOSI, TPYTHE BUJIbI TPEHHUS

3 14 #HHPar###Cuna  TSDKECTM M 3aKOH  BCEMHUPHOTO

' TSATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJCHUs

215 JBuwxenne  muaHer  Bokpyr  Comnua.  IlepBas
KocMuYeckasi ckopocTb. HeBecoMoCTh U meperpy3ku

216 PaBHOBecue MaTepuanbHONM TOYKUA. AOCOIIOTHO TBEPOE
TEJ0

R 17 #H##Par###PaBHoBecue TBEPJOro Tejla ¢ 3aKPEIUIEHHOMN
0Cb10 BpauieHuss. MomeHT cwiibl. LleHTp TsxecTn

8.18 Nmmnynse Tena. U3menenue umiyibca. IMIyibe CUibl

8.19 3aKOH COXpaHEHMs UMITYJIbCa

8.20 #Hi#HPar#HH#PeakTuBHOE ABM)KEHUE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

222 PaGora cun Tskectu, ympyroctd, TpeHus. CBs3b
SHEPruu U paboThl

223 [loTrenumanpHas dSHeprus Tena, MOAHATOTO Haj
MIOBEPXHOCTBHIO 3eMIIH

8.24 [ToTeHumanpHas SHEPTUS CKATON MPYKUHBI

895 ###Par###KHE{eTquCKa;I sHeprus.  Teopema 0
KUHETHYECKON SHEPTUH

8.26 Hi#HPar#H##3aKkoH coXxpaHEeHUs] MEXaHUYECKOW SHEPTUU
[IpakTudeckue pabOTHI:
Onpenenenue cpeaHeil CKOPOCTH CKOJbXEHHsI Opycka
WU JBWKEHHUS IIapuKa MO HAKJIOHHOW IJIOCKOCTH.
OnpeneneHne yCKOpeHHUsl Tela MpPU PaBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOW MJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU IpU

8.27 PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HauyaJIbHOM CKOPOCTH.

[IpoBepka THMOTE3BI: €CIW TIPH PABHOYCKOPEHHOM
JIBUKCHUH O€3 HadallbHOM CKOpPOCTU MYTH OTHOCSATCS
KaKk psAJ HEYETHBIX YHCENT, TO COOTBETCTBYIOIINE
MPOMEXYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKECHHS
OT CWJIbl HOpPMalbHOrO jaBieHus. OrnpezneneHue
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KodpduuueHTa TpeHHus CKoubxkeHus. OmnpenencHue
KECTKOCTH TpYXuHBI. OnpeneneHue padOTHl CHIIBI
TPEHUS. TIPU DPABHOMEPHOM JIBIDKEHHHM Tela IO
TOPU30HTAJILHON TMoBepxHOCTH. OmnpeneneHne padoTHI
CHJIBI  YOPYrocTH  NpH  HoabpéMe  rpy3a ¢
UCIIOJIb30BAHUEM  HENOJABIKHOTO W ITOJBIIKHOTO
0JI0KO0B

duznyeckue SBICHUS B nprupoac: MPUIIMBLI U OTJIUBEIL,

8.28 JnBrkeHue T1iaHer COJIHEUHOW CHUCTEMBbI, PEaKTHBHOE
JIBUYKEHUE KUBBIX OPTaHU3MOB
829 TexHuueckue  yCTpOWCTBA:  CHUIOMETP,  JATUYUKHU

ITOJIOKCHMUSI, PACCTOSAHNA U YCKOPCHUSA, PaKETEI

MEXAHUWYECKHUE KOJIEGAHMA 1 BOJIHBI

9.1

KonebarenbHoe nukenue. OCHOBHbBIE XapaKTEPUCTUKU
KoJIeOaHUM: TIepHO/I, YaCTOTa, aMILIUTY1a

9.2

MatemaTtuueckuit u PYKUHHBIN MasiTHUKU.
[IpeBparnieHue 3HEPrun MpH K0JIeOATEITLHOM JIBHKCHUU

93

9.4

3aryxaromme KoseOaHus. BBIHYXIEHHbIE KOJCOaHMS.
Pe3onanc

Mexanuyeckue BoJaHbI. CBOMCTBa MEXaHUYECKHUX BOJIH.
[IpononbHbIE W MONEpeYHbIE BOJHBI. [[IMHA BOJHBI U
CKOPOCTb €€ pacnpocTpaHeHus. MexaHn4ecKrue BOJIHbI B
TBEPJIOM TeJIE, CECMUYECKUE BOJTHBI

9.5

3ByK. [ poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

WHpa3Byk u yapTpa3Byk

9.7

[IpakTuyeckue paboTHI:

OnpeneneHre 4YacToThl M HepuoAa  KoseOGaHUi
MaTeMaTHYeCKOro MasiTHUKA.

Onpenenenve 4YacToThl M HepuoAa  KoseOGaHUit
NPY>KMHHOTO MasiTHUKA

WccnenoBanne 3aBucuMocTH mepuoia  KojeOaHUi
MOJIBEIIEHHOTO0 K HHUTU Tpy3a OT JJIMHBI HUTH.
WccnenoBanne 3aBucuMOCTH nepuoia KojeOaHui
NPY)KMHHOTO MasTHUKa OT Macchl Ipysa. IIpoBepka
HE3aBHUCUMOCTH nepuoja Kosie0aHuit rpy3a,
MIOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a M XECTKOCTH
npyXuHbl. Mi3MepeHune yckopeHus CBOOOTHOTO TaIeHUs

9.8

®usnyuecKkue SBICHUSA B MPUPOJIE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHUE, CEUCMHYECKUE BOJIHBI,
LIYHaMH, 3XO0

9.9

TexHu4eckue yCTpOMCTBA: IXOJOT, HCIIOIb30BAHUE
yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1
10

DONEeKTPOMarHuTHOE MoJIe. DJIEKTPOMAarHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2
10.3

[ITxana 37EKTPOMArHUTHBIX BOJIH
DJIeKTpOMarHuTHas npupoja cBera. CKOpPOCTh CBeTa.
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11

12

BoiHoBEIE cBOMCTBA cBETA

[IpakTuueckue padbOTHI:

10.4 N3ydyeHue CBOWMCTB  DJIGKTPOMAarHUTHBIX BOJH C
MTOMOIIBI0 MOOUITBHOTO TenedoHa
dusnyeckue SABICHUS B IPUPOAE: OHUOIOTHYECKOE

10.5 JIEUCTBUE BUJIMMOTO, yIbTPaGUOIETOBOTO u
PEHTT€HOBCKOIO U3JIyYEHU I

10.6 Texauueckue YCTpOWCTBA: _ HCIONb30BaHKE
AJIEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U

CBETOBBGIE SBJIEHUA

11.1 JlyueBas moneinb cBeTa. ICTOYHUKHY CBETA

11.2 [IpssMONMHENHOE pacIIPpOCTPAHEHHUE CBETA

113 OTtpaxenune cBera. [Imockoe 3epkaiio. 3aK0H OTpaKEHUS
cBeTa

11.4 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
[losiHOE BHYTpEHHEE OTpaKEHHE CBETA

11.5 JIunza. Xop syuel B JIMH3€E

11.6 Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONA W
TeJecKoIa

11.7 I'maz kak onruyeckas cucrema. biauzopykoctb u
JAJIbHO30PKOCTh

11.8 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HptoTOHA.
CrnosxeHue cekTpajJbHbIX LIBETOB. Jlucnepcus ceeta
[IpakTuueckue padbOTHI:
###Parf##lccnenoBanue 3aBUCHUMOCTH yria
OTpa)XeHHs CBETOBOTO JIy4ya OT YIJIa MaJeHHUs.
#HH#HPar##l13yueHne  XapakTepUCTHK  M300paKeHHs
IpeMeTa B IJIOCKOM 3epKalle.
###Parf##lccnenoBanue 3aBUCHUMOCTH yria
MIPEJIOMIIEHUSI CBETOBOTO JIydya OT yIJla MaJeHus Ha

11.9 IPaHUIIE «BO3JIyX — CTEKIION.
###Par### lonyuenne HW300pakeHUH C  TTOMOIIBIO
coOuparoIe JTMH3HI.
###Par###Onpenenenre  (OKYCHOTO pacCTOSHUS U
ONITUYECKOH CHJIBI COOMparoIeil TUH3BI.
HHHPar###ONpITEL IO Pa3fOKEHUIO OEJIoro CBETa B
CIIEKTP.
HH#HPar#H###0ONbITHl IO BOCIIPUSTUIO I[BETa IPEAMETOB
IIpU UX HAOJIIOIEHUH Yepe3 1IBETOBbIE (DUIBTPHI
dusnueckue sABJICHUs B npupoze: 3atMenus CoilHua u

11.10 JlyHbl, 1iBETa TEJ, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

11.11 Texuuueckue YCTpOICTBA: OYKH, TIEPUCKOT,

' ¢doTroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBIE SABJIEHUA
12.1 OmnbiTel Pezepdopna u 1utaHerapHas MOAETb aroma.

Mogaens aroma bopa
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I/ICHYCKaHI/IG n IIOTJIOIICHHME CBCTA aTOMOM. KBaHTHI.

12.2 N
JIunelyaThle CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, OeTa- M raMMa-u3TydeHUS
12.4 Crpoenue aromHoro sanpa. HykioHHas Mozenb
aTOMHOTO siapa. M30Tonbl
125 PaguoaxTtuBHble npeBpaiueHus. llepuon momypacnana
ATOMHBIX SIJEP
12.6 SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUsS 3apsiIOBOIO U
MacCOBOI'0 YHCEN
12.7 DHeprus CBsI3U aTOMHBIX sziep. CBsA3b MACChl U SHEPTUH
12.8 Peakuuu cunresa u aenenus saep. VICTOUHUKY 3HEpPTUH
ConHua u 3B€311
12.9 Snepnas _ OHEpIeTHKa. [eiictBue  pagmoOaKkTHBHBIX
M3JIy4YEHUI Ha )KMBbIE OPTaHU3MbI
[IpakTuueckue pabOTHI:
HaGnroneHne CIUIOMIHBIX M JIMHEHYAaTBIX CIIEKTPOB
12.10 W3IIyYEHUSI.
HccnenoBanne TpeKOB: M3MEPEHHE SHEPIMU YaCTHIIbI
10 TOPMO3HOMY Iy TH (110 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA
®usznyeckue SBICHUSA B INPUPOJE: €CTECTBEHHBIN
paauoOaKTUBHBIN ¢on, KOCMUYECKHE Jy4H,
12.11 PAaIUOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHHEPAJIOB,
JICUCTBUE PATMOAKTUBHBIX M3JIYyUYEHUU Ha OpPraHU3M
YeJioBeKa
12.12 TexHnueckue yCTpOIiCTBa: CIIEKTPOCKOII,

VHJIMBHUIyaJIbHBIA TO3UMETP, KaMepa Bunbcona
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ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa,
c(OpMHPOBAHHOCTb 0OA30BBIX MPEACTaBIECHUI O 3aKOHOMEPHON CBSI3U
U TI03HABa€MOCTH SBJICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasyromeid poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJIOTHH, 00 3BOJIIOIUH
(Gu3n4ecKkux 3HaAHUH U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, OOBSCHEHHME MPOLIECCOB OKPY’KAIOLIETO
MHpa, pa3BUTHE TEXHUKH U TEXHOJIOTHH

3HaHUs O BHAAX MaTepud (BEIIECTBO M IOJE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUs MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHMYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3inyaTrh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOe SBICHHE;
YMEHHE pacrio3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3MUECKUX SIBICHUH
B OKpYXarollleM MHpE, BBIIEHSAS HX CYIIECTBEHHbIE CBOMCTBa
(mpu3HaKH)

Brnanenue ocHOBamMu TOHSTUHWHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W WCIOJB30BaHUE UX JUIsl pelIeHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUS H
MPOLIECCHI, UCTIONB3YS PyHIAMEHTAIbHbIE U YMIUPUYECKUE 3aKOHBI

YMeHne onucEBaTh HN3YYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘-I€CKI/I€ SIBJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IC BCIINYHHBI

Bnanenne ocHOBaMM METOJIOB HAy4dyHOro IIO3HAHHUA C Y4YETOM
coOirofieHHs MpaBuil 0€30MacHOro TpyjAa: HaONtoeHue (PU3NYECKUX
SIBJICHUM

YMEHHE CaMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY
U3 JJaHHOTO Habopa 00OpyJOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OTIBITA U 3AIMCHIBATh €T0 PE3YIbTATHI, (HOPMYITHUPOBATH BHIBOIBI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHUNH:
YMEHHE TUIAHUPOBATh HM3MEPEHHS, CaMOCTOSTEIIEHO CcoOMpaTh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY 110 MHCTPYKIUH, BBIYUCIATH
3HAYCHHE BEIIMYMHBI W aHAIU3WPOBATH IOJyYEHHBIE PE3YJbTaThl C
y4€TOM 33aHHOM MOTPENIHOCTH PE3yIbTaTOB U3MEPEHUH;
NPOBEICHUE  HECIOXKHBIX  DKCIIEPUMEHTANBHBIX  HCCIICIOBAHUIA,
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJbHYIO YCTAaHOBKY U
NPOBOJIUTh  HCCIEOBaHWE IO  HMHCTPYKUWH,  IPEICTaBISATH
MOJIyYeHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIHIl U
rpadMKOB, YYUTHIBATH TIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3yIbTaTaM
UCCIIEIOBAHMS

[TonnMmaHue  XapakTepHBIX  CBOMCTB  (DM3MUYECKUX  MOJIENel
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(MarepuanbHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, MOJEIH CTPOSHUS
ra3oB, XHJIKOCTeH W TBEPIBIX Tel, IUIAHETapHas MOJCIh aToMa,
HYKJIOHHAs MOJICNIb aTOMHOTO SJIpa) U YMEHHE MPUMEHSTh WX IS
00BbsSICHEHUS (PU3UIECKUX MPOIECCOB

VYMeHne oOBICHATh (U3MYECKHE MPOLECCH W CBOWCTBA TEN, B TOM
Yuciae M B KOHTEKCTE CHTyallMid MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIBIISATH IPUINHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C ONMOPON Ha M3yUEHHBIEC CBOMCTBA (PU3NUECKUX
SIBJICHUH, (PM3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMeHue pemath pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHHUH),
UCTIONB3YSl 3aKOHBI W (pOpMysbl, CBs3BIBaOIIKE  (pU3UUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBATh KPATKOE YCJIOBUE 3ajayH,
BBISIBJISITH HEJOCTAIONINE JAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOIUMBIE ISl €€ PEIICHUs, UCII0JIb30BaTh CIIPABOYHBIC JTaHHbIE,
MPOBOANTH PACU€Thl W OIEHUBATH PEATHCTUYHOCTh TOIYyYECHHOTO
3Ha4YCHUs1 (PU3MYCCKON BEIIMYMHBI; YMEHUE OMPEICIIATh Pa3MEPHOCTb
(bU3HYECKON BEMIMHBI, IOTYICHHON TPU PEIICHUU 3a/1a91

YMeHue xapakTepu3oBaTh MPUHLUIBI JACHCTBUS TEXHUUYECKUX
YCTPOMCTB, B TOM YHCJI€ OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJOTMYECKUX IPOLECCOB M0 MX OMMCAHUIO, UCIOJb3YS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBICHUH M HeoOXoaumble (QU3MUECKue
3aKOHOMEPHOCTHU

10

11

VYMeHue UCHONb30BaTh 3HAHUS O (U3MYECKUX SBJICHUAX B
MIOBCEIHEBHOM JKM3HM i obecrieyeHuss O€30MacHOCTH  IIpU
oOpamieHud ¢ OBITOBBIMM ~ IpuOOpaMM M TEXHUYECKUMHU
YCTpOICTBaAMM, COXpPAaHEHHUsS 3/I0pOBbS U  COOJIIOJIEHUS HOPM
DKOJIOTUYECKOIO IIOBEIAEHUS B OKpYyXKaroLel cpele; IMOHUMAaHHE
HEOOXOJUMOCTH NPUMEHEHUS NOCTHKEHUN (PU3MKKM M TEXHOJIOTMH
JUISL PAllMOHAIIBHOTO ITPUPOAOIIOIb30BAHNS

OneIT TOMCKa, TpeoOpa3oBaHUs M TMpPeACTaBIeHUS HHPOpMAIUH
(UBUYECKOTO COACpPIKAHUSI C HCIOJIb30BaHMEM WH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHUW; YMEHUE OLEHHUBATH JTOCTOBEPHOCTH
MOJIy4YeHHOW WH(GOpPMAIMM HAa OCHOBE HMEIONINXCS 3HAHUU U
JONIOJTHUTENIBHBIX ~ WCTOYHHUKOB; yYMEHHE  MCIIOJB30BaTh  IPU
BBITIOJIHCHUHM YYE€OHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(bU3MYECKOTO CONIEepIKaHUS, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNutepuer; BiameHue 0a30BbIMM  HaBBIKAMH  TIpeoOpa3oBaHUSA
uH(pOpMallMd U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
CO371aBaTb COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE WH(OPMAIIUU U3 HECKOJIBKIX UCTOYHHKOB

48



INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA OI'J I1O

OU3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUWUYECKUE SIBJIEHUA
11 Mexannyeckoe aBuxkeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTEIBHOCTD JIBHXKCHHUSI
PaBHomepHOe u HepaBHOMepHOE JBIKeHHE. Cpennsisi ckopocTh. Dopmyna 1Jis
1.2 BBIYHCIICHHS CpETHEH CKOPOCTH: V = S/t
PaBHOMepHOE TIPSMONMHEIHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPIAMHATHI Tela OT
BPEMEHHU B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUSI:
13 x(1)=xq +u
I'paduku 3aBUCUMOCTH OT BpPEMEHHM ISl TPOCKIUU CKOPOCTH, MPOEKIIHH
nepeMenieHusl, MyTH, KOOPAWHATHl MPU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBIDKCHUH
3aBHUCHUMOCTh KOOpJIMHATHl Tela OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKEHUST:
2
Sx{f} =1'-|;|: *f_l'.?x * £y
=
Qopmynbl U1 TPOSKUUU TEPEeMEUICHHs, MPOEKIUU CKOPOCTH M IMPOCKIHH
YCKOPEHUS IPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUU:
2
1.4 .5]_(r)=vm_-r+a]_-3.
U.\'('() =Up, T4, 1,
a.(f)=canst,
UIIL - Ul.'rL zzarsr
['padmkn 3aBUCHUMOCTH OT BPEMEHU Ml MPOCKIUU YCKOPEHHs, MPOEKIINH
CKOPOCTH, TIPOCKIIUU TEepEeMEIIeHHUs], KOOPAUHATHI TIPH PABHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBU’KEHUH
CBobonnoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE TaJCHUE Tela Mo
BEPTUKAIN (JABMKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO IOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBUCUMOCTH OT BpeMEHH M TPOEKIUU YCKOPEHHS,
MPOEKIIMA CKOPOCTH UM KOOPIWHATHI TIPH CBOOOJHOM TAJEHUU Teja TI0
BEPTUKAIIU
CKOpoCTh PaBHOMEPHOTO JBIDKEHUSI Tela MO OKPY>KHOCTH. Hampasienwne
CKOPOCTH.
®dopmMyra I BBIYUCICHUS CKOPOCTH Yepe3 paguyC OKPYKHOCTH U TEPUOJ
oOpareHus:
1.
6 , _ 2TR
T
LlenTpocTpemMutensHoe yckopeHue. HampapieHne [eHTPOCTPEMHUTEIHHOTO
yckopeHusi. @opMyiia Jij1sl BBIYUCIECHUS YCKOPEHUSI:
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R
®dopmyiia, CBI3bIBatOIIAsl IEPUOJ] M YACTOTY OOpaleHUS:
v = 1
T

1.7

1.8
1.9

1.10

1.11

Macca. ITnotHocTs BemecTBa. @opmyJia il BBIYUCICHUS TNIOTHOCTH:
_m
V

Cuna — BektopHas pusndeckas BenuyrHa. ClokeHue CHil
SIBenue nunepuuu. Ilepsolit 3akoH HproToHa
Bropoii 3akon HertoToHa:
F=m-a
CoHarnpaBieHHOCTh BEKTOpa YCKOPEHHUsI TeJla U BEKTOpa CHJIbI, ACUCTBYIOIIEH Ha
TEJI0
Bzaumopericteue Ten. Tperuit 3akon HproToHa:

Fy y=-F_,

1.12

1.13

1.14

TpeHI/IG IMOKOsA U TPECHUEC CKOJILKCHUSA. d)opMyna IJId BBIYUCIICHUA MOAYJISA CHJIIbL
TPCHUS CKOJIbXKCHHA!

FTP:M-N

Hedopmarust Tena. Ymopyrue u Heynpyrue naedopManuu. 3aKOH YOpyroi
nedopmaruu (3akon ['yka):

F=k-Al

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

My - 114
F=G.-—L1_2

RZ
Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHUsl.

dopmyiia 175 BBIYUCIECHUSI CUJIBI TSKECTH BOIM3H moBepxHocTH 3emiu: F = mg.
JiBmxenue mianet Bokpyr CoinHua. [lepBas kocMudeckast CKOPOCTb.
HeBecoMoCTh 1 eperpys3ku

1.15

Hmnynbc Tena — BeKTOpHasi pu3ndeckasi BeIMunHa.

D=mi
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Nmnynsc cucremsl tei. M3menenue ummnyinbca. Mmyibsce cumsl

1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCA JIS 3aMKHYTOﬁ CHUCTCMBI TCII.
D=0, i, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexannueckas pabora. @opmyia st BEIYUCICHHS paOOThI CHITBL:
A=Fsooso

Mexannueckass MOITHOCTD:

n=4
I

1.18

Kunernueckas n noreHumanbHas sHeprus. @opmysa s BBIYMCICHUS
KHMHETUYECKOW YHEPTUU:

2
Teopema o kuHeTHUeCcKOU d3Heprun. Gopmyiia I BBIYUCICHUS TOTCHIMAIBHON
SHEPruu Tela, OJHATOrO
HaJ 3eMIIEH:

E,= mgh

1.19

Mexannyeckas JHEeprus:
E=E;.+E 2

3aKOH COXpaHEeHMsI MeXaHN4eCKOoM sHeprun. PopmyJia 171 3aKOHA COXpaHEHUs
MEXaHUYECKON SHEPIUU B OTCYTCTBUE CUJI TpEHUSA: £ = const.
[IpeBpanieHne MEXaHUYECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHMUS.

1.20

1.21

[IpocThie MexaHU3MBI. «30J0TOE IPABUIIO» MEXAHUKH.
Preruar. MomeHnT cuiisl: M - Fl.
VYcioBue paBHOBECHS pbluara:

M +M +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O6510KU. KIIJ[ mpocThIx MexaHH3MOB,
n= Anonesaan
14'3&'.[‘1:&"13

JlaBnenue TBEPAOrO Tena.
@dopmya 115 BBIYMCIICHMS TaBICHUS TBEPIOTO Tena:
F
P= Ch
JlaBnenue raza. ATMocgepHoe AaBlICHHE.
I'mppocTtaTyeckoe 1aBiIeHNE BHYTPH KHJIKOCTH.
PopMyIa 1 BBIYUCIICHUS NABJICHNS BHYTPU KUIKOCTU:
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1.22

1.23

p=pgh+p_,

3akoH [lackans. ['mapaBnuueckuii nmpecc

3akon Apxumena. Dopmyna Ajis  ONpPEEICHUS BBITAJKUBAIOLICH CHJIBI,
JEHCTBYIOIIEH HA TENI0, OTPYKEHHOE B )KUAKOCTh HITU ra3:

Ycnopue miaBanus Tena. [lnaBanue CYJO0B 1 BO3AYXOILJIABAHUEC

1.24

Mexanuueckue KonebaHus. AMIUIMTYNA, HEpUOJ W YacToTa KoJjeOaHWil.
®dopmyiia, CBSI3bIBAIOLIAs YACTOTY M IEPUOA KOIEeOaHUH]:

1.25
1.26

1.27

1.28

Marematnueckuii M NpPYKUHHBIM MasTHUKHA. [IpeBpamieHue sHepruu npu
K0J1e0aTeIbHOM JIBUKEHUU

3aTyxa}omI/Ie KoJIe0aHusI. BBIHY)KIIGHHLIG Kxonebanus. Pe3oHanc

MexaHn4ecKHUe BOJIHEL HpOIIOJII)HI)IC " TIOIICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U
CKOPOCTB paClpOCTpaHCHUS BOJIHDI:

b=v-T

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TPaHMIIC
JBYyX cpell. IHppa3ByK U ylIbTpa3ByK

1.29

1.30

Ilpakmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
NPY>XUHBL; KO3((UIIMEHTa TPEHUS CKOJIbXKEHHUs; paOOThl CHJIbI TPEHMS, CHUJIbI
YOPYTOCTH; CpelHEH CKOPOCTH IBMKEHMsI OpycKa IO HAKJIOHHOHM IUIOCKOCTH;
yCKOpeHHs Opycka Npu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KoJIeOaHUH NPY>KUHHOT'O MasiTHUKA; MOMEHTA CHJIbI, JCHCTBYIOIIETO Ha pblyar;
paboThl CWJIBI YIPYrOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510Kka; pabOTHI CUJIBI YIPYTOCTH IPU MOJbEME Ipy3a C MOMOIIbIO MOABHKHOTO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 00bEMa MOrpyKEHHOU
YacCTH TeJIa U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCHUMOCTH BBITAJIKMBAIOIIEH CHIIbI
OT MAcChbl Te€Ja; CUIbI TPEHUS CKOJIBXEHUS OT CUJIBI HOPMaJIbHOTO AABJICHUS U OT
poJia MOBEPXHOCTH; CWJIbI YNPYTrOCTH, BO3HHMKAKOIIECH B MPYXKHUHE, OT CTEIECHH
negopMaluu MpYKHUHBI, YCKOPEHUs1 OpycKa OT yIJyla HaKJIOHA HAaIlpaBISIOIIEH;
nepuoja (4acToThbl) KoeOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoja
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCJIEIOBAaHUE HE3aBHUCHUMOCTH IepHojJa KoJieOaHUIl HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycnoBust paBHOBeCHUs pbluara

Qusuueckue sA61eHUs 6 npupode: TPUMEPBl ABWKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B JKHBOW M HE)KMBOW MPUPOJIE, NEUCTBUE CHIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIMBBI U OTIUBBI, JBIKEHHE IUIaHET COJHEYHOM CHCTEMBI,
PEaKTHUBHOE JBUKEHHE KUBBIX OPTaHU3MOB, PbIYary B TEJE YEIOBEKA, BIUSHHE
aTMOC(EepHOro JaBJCHUS Ha >KMBOW OpraHus3M, IUIaBaHHE pbIO, BOCIPHUITHE
3BYKOB KMBOTHBIMH, 3€MJIETPSCEHHE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 3XO
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Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIYyar, HOHBH)KHLIﬁ n
HGHOI[BI/I)KHHﬁ 6HOKI/I, HAKJIOHHAaA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

1.31 . .
COOOILAOIIUECs] COCY/Abl, YCTPOWCTBO BOAONPOBOJAA, THMAPABIMYECKHI Ipecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIIECTBA.
Kpucrannuueckue u amopgHble Tena

29 JBwxenne wyactuy BemiecTBa. CBsA3b CKOPOCTH  JABWKEHUS YacTHL C

' Temneparypoil. bBpoyHoBckoe nBmxenue, muddysus

23 CMauuBaHue ¥ KalWUISIPHBIE SIBICHUS

2.4 TerioBoe pacuiupeHue U coxaTue

2.5 TennoBoe paBHOBECHE

26 Buyrtpennsist sHeprus. PaGora u Teruonepenauya Kak CHocoObl HM3MEHEHHS

' BHYTPEHHEHN SHEPTUHU

2.7 Buas! Tennonepenaun: TEIIONPOBOIHOCTh, KOHBEKIUS, U3IIyYCHHE
HarpeBanne wu oxnaxnaeHue ten. KoaumdecTBO  TEIUIOTHL. Y IeibHAs
TEIUIOEMKOCTb:

2.8

O=am(t,—1)

3aKOH COXpaHEHWsS 3HEPIMM B TEIIOBBIX IpOIEccax. YpaBHEHUE TEMJIOBOTO

Oananca:
2.9 —

O +0, +..=0

Hcnapenne u koHjaeHcauus. V3MeHEHHE BHYTPEHHEH SHEPrud B MPOLECCe
710 ucnapeHnss W KoHAeHcauuu. KuneHue SKMAKOCTH. YJelbHas TeIloTa
' napooOpa3zoBanus: L = O/m

2.11 BnaxunocTs Bo3ayxa
[InmaBnenne wn Kpuctasmmsanus. J3MeHeHMe BHYTpPEHHEW DSHEpPruM IIpH
IUTABJIEHUU M KPUCTAJUIN3ALNN. Y I€JIbHAas TEIJIOTA IUIABJICHU:

2.12 39

m
BuyTpenHsist sHeprus cropanust TOIUIMBA. Y AeNibHAs TeIIOTa CropaHus TOIUIMBA:

2.13 q=0/m

2.14 [Tpunummne! padotel TeroBbix asurareneil. KIIJ[ TermmoBoro npuratens
IIpakxmuueckue pabomoi

215 W3mepenue yaenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIWYECTBA

TEIUIOThI, MOJIyYEHHOTO BOJOW KOMHATHOM TeMmmeparypbl (QUKCHPOBAHHOMN
Maccbl, B KOTOPYIO OIIYLIEH HArpeTbli IWIMHAP; KOJMYECTBA TEIUIOTHI,
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OTJJAHHOT'O HAarpeTbhIM LMJIMHAPOM, MOCJIE OIYCKAaHUs €ro B BOJY KOMHATHOM
TEMIIepaTypbl; OTHOCHUTEJIBHOM BIAXHOCTH BO3/1yXa; YAEIbHOH TEIUIOTHI
IaBieHus Jpga. MccinenoBaHue W3MEHEHHUs TEMIIEpaTypbl BOJBI  IIPU
pa3IMYHBIX YCIIOBUSX; SIBICHHS TEIJ0OOMEHa IpU CMEIIMBAaHUM XOJIOJAHOW U
ropsiueil BoJbl; mpolecca UCIIapeHust

Dusuueckue A61eHUS 8 npupode.‘ MOBCPXHOCTHOC HATAKCHUC U KaAIIUJIJIAPHBIC

2.16 ABJICHUS B IIPUPOJE, KPUCTAIIBI B IpHUpoAe, usinydenue CoslHLA, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEesl, CHera
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPbl UCIOJIb30BaHUs KPUCTAILIOB,

217 KUAKOCTHBIM TEPMOMETp, NaTYMK TEMIIEPaTypbl, TEPMOC, CUCTEMA OTOIJICHUS

' JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO
CrOpaHHus
3 OJIEKTPOMAI'HUTHBLIE SABJIEHUS

3.1 Onexrpuzanus Tell. J[Ba BUJa 3JIEKTPUUECKUX 3apsiioB

3.2 B3aumoneiicTBue 3apspkeHHbIX Teil. 3akoH Kynona

33 3aKOH COXpaHEHMsI dJIEKTPUUECKOTO 3apsiia

34 Onekrpuueckoe mnone. HanpsxéHHoCTh anekTpuyeckoro mnois. IlpuHuun

' CYIEPIIO3UIIMH MIEKTPUUYECKHUX T0JeH (Ha KayeCTBEHHOM YPOBHE)
35 Hocurenu osnexkTpuyeckux 3apsaoB. JIeHCTBUE DJIEKTPUYECKOrO IO HaA
) aneKTpudeckue 3apsiibl. [IpOBOJHUKY U TUANEKTPUKH
[TocTostHHBIN nekTpudyecKuil TOK. JlecTBus 3rekTpuueckoro Toka. Cuia Toka.
Hanpsoxenue.

3.6 I=q/t, U=A4/4
DNEKTPUYECKOE CONTPOTUBIICHHE. Y AEIBHOE IIEKTPUUECKOE CONPOTUBIICHHUE:!

3.7 R =pl/S

33 3akoH Oma a8 y4acTtka snekrpuyeckoit nenu: / = U/R
[TocnenoBarenbHOE COETMHEHNE TIPOBOIHUKOB:

I,=1,: U=U,+U,: R=R +R,
3.9 [TapamienpHOE COEIMHEHUE IPOBOJIHUKOB PABHOTO CONPOTUBIICHHUS:
U =U;I=I+I; Rz%.
CMelnaHHbIE COEIMHEHUS IPOBOIHUKOB
310 Pa6ota u momHOCTS AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
2
3.11 Q=I"-R-t
312 Oneir Opcrena. MarHuTHOe MoOJ€ MPSMOTO IPOBOAHMKA C TOKOM. JImHumM

MarHUTHOMN WHAYKIOUHU
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MaruutHoe 1I0JIE TOCTOSHHOI'O MAar"HuTa. B3auMOIEWCTBHUE ITOCTOSHHBIX

3.13
MarHuToB

3.14 JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM

3.15 OnbiThl Papajes. SABaeHue 3J1eKTpoMarauTHor nHaykimu. [Ipasuio Jlenna
Ilpaxmuueckue pabomul
W3mepenue  AEKTPUYECKOTO  COMPOTUBIICHHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUYECKOTO TOKA; pabOTHI AJIEKTPUUECKOTO TOKA.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE

316 (pe3ucTopsl, JIaMIIO4Ka), OT HANPSKEHHs Ha KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOIIA/IA €r0 MOMEPEYHOr0 CEUCHUS U
YAETBHOTO CONPOTUBIICHHUS.
[IpoBepka mpaBuia uist SAEKTPUUYECKOTO HANPSHKEHUS MPU TOCIIEI0BATEILHOM
COCIMHEHUN MPOBOJAHMKOB; MpaBHJIa ISl CHJIBI JJIEKTPUYECKOTO TOKa IpH
1apajuIeJIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIJAMIIOUKA)
Qusuueckue s6leHUss 8 Npupode: SICKTPUUECKHE SBICHUS B armocdepe,

3.17 ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE ToJie 3eMiiu, Apeid MOI0COoB,
pOJIb MATHUTHOTO TIOJISI JIJ1s "KU3HM HA 3eMJle, MOJISIPHOE CUSIHHE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CYETUUK  DJICKTPUYECKOM  DHEPTrUuM,  dDIEKTPOOCBETHUTEIIbHBIC  MPUOOPHI,

3.18 HarpeBaTeNbHbIE AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEAOXPAHUTENIN, DJICKTPOMArHUT, JJICKTPOJBHUTATENb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [1IKana 31eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mojnenb cBeta. [IpsiMonnHeiiHOe pacpoCTpaHeHUe CBETa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Tpenomiienue cBeTa. 3aKOH NPEIOMIIEHHS CBETA

3.23 Hucnepcus cseta

304 Jlunza. Xoxa nyueit B nun3e. DokycHOE paccTosiHue JIMH3BL. OnTUyeckas cuia

) auH3el: D = 1/F

3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mMpudopsl
Ipaxmuuyeckue pabomul
##HtPar#HH#l13mepenne onTUYECKON CHiIbl coOuparolied JHMH3BL, (POKYCHOTO
paccTosiHusL coOuparoleil TMH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepOB MPEAMETa U
M300pakeHHs, Korja MpeaMeT pacloyiokeH B JBOWHOM (OKyce), MOoKa3aTels

3.26 [IPEJIOMIICHUS CTEKJIA.
###Par###IccnenoBanue cBOWCTBa M300pa)KEHUsI, MOJYYEHHOTO C TTOMOIIBIO
coOuparomiel JTHH3bI, W3MEHEHUs (OKYCHOTO DPACCTOSIHHS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia TIPEJIOMJIEHUS CBETOBOTO Jydya OT yrjia TMajeHus Ha
TPAHUIIE «BO3AYX — CTEKIION

397 Quzuueckue seneHus 6 npupode: 3arMmenus Conuna u JlyHpl, 1Bera Te,
onTHYECKHUE SIBJICHUS B aTMOcdepe (1BeT Heba, pedpakius, paayra, MUPax)

398 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
CBETOBOJIBI

4 KBAHTOBBGIE ABJIEHUA

41 PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-u3inyuenus. Peaknuu anbda-u Oera-
pacnaga

4.2 OmnbiTel Pe3epdopa o paccesHuio anbda-dactuil. [li1anerapHas MOACIIb aToMa
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4.3

Cocras aromHoro spa. M3oronst

4.4 [Tepuoa nmonypacmnajga aTOMHBIX siiep

4.5 Snepuble peakuy. 3aKOHBI COXPAHEHUS 3PS J0BOTO U MAaCCOBOTO YHCEN
Qusuueckue a61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBINA (OH,

4.6 KOCMHYECKHE JIy4YH, pPaJUOAKTUBHOC W3JIY4YCHHUE TIPUPOJHBIX MHHEPAJIOB,
JEHCTBUE PAJIMOAKTUBHBIX M3IIyYCHUH HA OPraHU3M YelIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKON, WHIUBHIYaJbHBIN JT03UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHad SOHEPreTuKa
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