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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTEIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl paboyeit mporpaMmbl BOCIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOWM 00pa3oBaTeIbHON MPOrpaMMmbl, NMPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuetoM (penepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
KOHIENIUHU pernojaBanus yueOHoro npeamera « Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYalOMIMXCA W OpraHu3alui0 HM3yYeHUS
¢u3MKu Ha JeSITeNIbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke y4yuThIBarOTCA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM 00y4deHHs], a TAKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacnpeeieHrne yueOHoro Marepraia
1o roxaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIHHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpPKaHUS U
y4eTe BO3PACTHBIX OCOOEHHOCTEN 00yUYaroIuXxcs.

[Iporpamma 1o ¢usmke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKONbKY (HU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, Ouosoruedd, acrpoHomuerd u QGU3HIECKOU
reorpadguei, BHOCHT BKJIAJ B €CTCCTBCHHOHAyYHYI0 KapTHHY MHUDpA,
npefocTaBisieT Haubojiee sICHbIe O00pa3lbl NPUMEHEHUs] HAay4HOro MeToja
MIO3HAHUS, TO €CTh CII0CO0a MOIYYEHHUS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHUA COCTOMT B (POPMHPOBAHHM E€CTECTBEHHOHAYYHOW TPaMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MPEAIOJIAraetT OBJAJCHUE
CIEIYIOUIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4HO OOBSCHSTPH SBICHUS,

e OLICHMBATh U NOHMMATh OCOOEHHOCTH HAYYHOI'O HCCIIEOBaHUS;



HHTCPHOPETUPOBATL AAHHBIC M HCIOJb30BATb HAYYHBLIC JOKA3aTCIILCTBA
AJI1 TTIOJTYYCHHA BBIBOAOBY.

Lenn wu3yuyeHuss (U3MKK Ha YPOBHE OCHOBHOro oOmero oOpa3oBaHUs
Olpe/eNicHbl B KOHIICTIMU TpenojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBarenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmx
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydyenust Gu3nKu:

NpPHOOPETCHHE HHTEpeca M CTPEMJICHUS OOYYaroIMXCS K HayIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHEC WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUN O HAYyYHOM METOJC MO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNH O POJU (U3WKU IS Pa3BHTHS JIPYTHUX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BHTHEC  TPEACTABICHMA O  BO3MOXHBIX  cdepax  Oymyien
po(eCCHOHATBLHON TEeSITeIbHOCTH, CBI3aHHOW ¢ (DM3UKOH, MOJATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUH.

I[OCTI/I}KGDHI/IG OTHUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOTI'O
O6I.IIGFO 06pa30BaHI/IH oOecrneunBaeTCs PCHICHUCM CIICAYIOIINUX 3ada4:

npuoOpeTeHHe 3HAHWA O JHCKPETHOM CTPOGHHUU  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHHUN OMHUCHIBATH U OOBACHATH (PU3HUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJOB pEHICHHs] TPOCTCUINMUX pacueTHBIX 3amad C
UCTIOJIb30BaHHEM bu3IgecKux MOJICIICH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUHN HAOIIOATh MPUPOJIHBIE SIBJICHUS U BBITIONHATH OIBITHI,
nabopaTopHbie  pabOTBI M JKCHEPUMEHTAIbHBIE HUCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ mHpopMarmenn GU3HIECKOro COACpKaHNUSA,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3WKH, aHATIU3 U
KPUTHUYECKOE OlICHUBaHNE MHPOPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN e TEIBHOCTH, CBI3aHHBIMU
C ¢U3NKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3UIECKON HAYKH.



OO611ee yncio YacoB, PEKOMEHAOBAHHBIX JUIsl U3YyYEHUs! PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezeno), B 8 kiacce — 68
yacoB (2 yaca B Hemenwo), B 9 kmacce — 102 waca (3 waca B HEIENIO).

[Ipennaraemslii B mporpaMMe 1o ¢u3MKe MepedyeHb JabopaTopHbIX padoT U
OTBITOB SIBJISIETCSl PEKOMEHJIATEIbHBIM, YUUTEIh JI€TAET BHIOOP IpPH MPOBEICHUU
7ab0paTOpHBIX PAa0OT M ONBITOB C YYETOM HHAMBUAYAJIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOTO roCy1apCTBEHHOI'O IK3aMEHa o ¢dusuke.



COIEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa 1 e€ poJib B IO3HAHMU OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoze. SIBinenus npupoaspl. DPU3NUYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenudyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi cicTeMa €IMHUIL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] NO3HAHUS: HAOMIOJEHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBMKEHHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHUE
HaboaeMoro sBieHus. Onucanue GU3NUecKUX SIBICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHH4YeCKUE, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre TpuOOPHI U MPOLEAypa MPSAMBIX U3MEPEHUI aHAJIOTOBBIM H
U (POBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue EHbI IeeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.

2. H3MepeHune pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTU U TBEPAOTO TEA.

4. OrmpeneneHue pazMepoB MaJIbIX TEJL.

5. M3mepeHne temmeparypbl IIpU IOMOIIM XHUJIKOCTHOIO TEPMOMETpa U

JaTYrKa TEMIEPATyPHI.
6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOoJbllle BhICOTA
IycKa.
IlepBoHaYanbHbIC CBECHUA O CTPOCHHH BelIeCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYIbl, HUX pasMepbl. OnbIThI,
JOKa3bIBAIOINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHSI YacTUL[ C
TeMIiepatypoil. bpoyHoBckoe nBwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ia30B, KMAKOCTEH M TBEPIBIX
(kpuCTAIIIMYECKUX) Tell. B3auMmocCBs3b MeXay CBONMCTBAMM BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGOmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WUIHU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCHOJIb30BAaHUEM

doTtorpaduii).

2. OnbITHI IO HAOJTIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSIKEHUS.

JIBuKeHMe U B3aUMOAeiCTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer mytu u
BPEMEHU JIBUKEHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMH. B3aumoneicTBue Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMXKEHUsI Tel. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTH BemiecTBa. CBSI3b IJIOTHOCTU C KOJIWMYECTBOM MOJIEKYJI B E€IUHUIIE
o0beMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojiecTBusi Ten. Cuina ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TsokecTd. Cuiia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHN U TPEHHE MOKOos. TpeHue B MpUpOIe U TEXHHKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. H3MepeHHe CKOpOCTH NMPAMOJIUHENHOTO ABUKEHHS.
3. HaGmronenue siBjeHUs HHEPIIUH.
4. HabGnroneHre U3MEHEHHS CKOPOCTH IIPU B3aUMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc MO0 B3aUMOJIEHCTBUIO TEI.
6. Cli0)eHME CUJI, HalPABJICHHBIX MO OJHOM MPAMOIl.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpeneneHre CpelHEM CKOPOCTU CKOJBbXKEHUA Opycka WIHM IIapuKa I0
HaKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanui)
MPY>KUHBI OT MPUIOKEHHOU CHIIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os..



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT oObema, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIaMH, XUAKOCTAMU MU razamu. 3akoH Ilackans. IIneBmaruueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUJAKOCTU OT IiayOuHBI. ['mapocratnueckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3aymiHOM oOonouku 3emiu. Onbit Toppudennu. M3mepenune armocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JleificTBUE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teslo. BreITankuBaromas
(apxumenoBa) cuna. 3akon Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenava naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoruecs cocy/bl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue IUIaBaHMs TeJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca TeJla B BOJIE OT 00bEMA MOrpyKEHHOU B
YKUAJIKOCTb YaCTH Tela.

OmnpeneneHue  BBITAIKUBAIONIEH  CWJIBL, JCHCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIONIUE 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHJIBL,
JEUCTBYIONIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

KonctpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30NOABEMHOCTH.

PaGoTa u MOIIIHOCTB. JHEPrus.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. llpumeHeHune mpaBuUiia paBHOBECHUs pblyara K OJIOKY.



«3onotoe mpaBuio» MmexaHuku. KosadduimeHnt mnonesHoro neucTBus (maiee —
KIIJ]) npocTeix MexaHu3MoB. IIpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpamienne 0OTHOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIbHON ITOBEPXHOCTH.
2. HccrnenoBanue yciioBHl paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

TemioBbie siBJCHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJIIPHOKMHETUYECKOU TEOPUH.

Mopgenun TBEPAOrO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPBIX TEJI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KHHETHYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl H3MEHEHUsS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeTUIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHUE.

KomngectBo Temnorel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIioBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHMUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBkie IBUTAaTENIN U 3aIUTa OKPY>KAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpavuu.

1. HaOmronenue OpOyHOBCKOTO JABUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmionenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Tenonepenaymu.

OxnaxxaeHue npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGroieHre nocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

OrnpeneneHue JaBieHUs BO3yXa B OaJTOHE IITPHIIA.

OnbITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTyPHl.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3ylibTaTe
TEIJIoTIepe1aun U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpeThIM METANTHYSCKUM IIHJIMHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEILHOMN BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

DJleKTpUYeCcKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauust Ten. [[Ba pona anexkTpuueckux 3apsaoB. B3aumoneilicTBue
3apspkeHHBIX  Tenl. 3akoH KynonHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPS0B U PACCTOSHUS MEXTY TeIaMu).

Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUU IEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHukn mMOCTOSSTHHOTO TOKa. JIeMCTBUSA AJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st yyactka uenu. [locinenoBaTenibHOE W MapajuieNIbHOE — COEJUHEHUE
POBOJHUKOB.

PaGora u MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuuecKue 1eny U MOTpeOUuTeNn IEKTPUIECKOM sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBHME  MOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJie 3eMJIM U €ro 3Ha4€HUe JJIs1 KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toji€  JJIEKTpUUecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. lCMonb30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3nekTpoMarnuTHOW uHaykiuu. [Ipasumno Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa poja 3JIEKTPUUECKUX 3apAJI0OB U B3aUMOJICUCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl MHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM AIEKTPUYECKOTO TTOJIS.
HcTouHnky NOCTOSSHHOTO TOKA.
JIecTBUS 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 3neKTpUYECKOTrO HANPSKEHHS BOJIbTMETPOM.
. PeocTtat n MmarazuH cCOnpoTUBIICHUM.
. B3aumopericTBrEe NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOKHOCTH Pa3JCICHUS MTOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOIIONCHUIO DJICKTPU3AIMU Tl UHIAYKIMEH U TpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJS HAa TMPOBOJHUKH U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHue CUJIbI TOKA.

N3Mmepenue u peryimpoBaHUe HaMPsHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEeHUs U MaTepHaa.

[IpoBepka mpaBWIIa CIOXKEHHUS HANPSDHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [ CHIBI TOKa NPU MAPAILIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Ornpenenenue pabOThI MEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UCTop.
Onpenenenne MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KII/[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB  TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJIECHCTBHS
KaTyIIKA C TOKOM M MarHura OT CUJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexTpoaBUraTeIbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

MexanuuyecKkue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOTO JIBUXKEHUSA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe NpsiMOJIMHETHOE ABMKeHUE. CpeHsasi U MTHOBEHHas
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsMoJiuHEWHOe aBmwkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMkKEHHE MO OKpY>KHOCTH. [lepmonm u dactota oOparieHus.
JIuneliHas U yriaoBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[Tepsbiii 3akoH Hbtotona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[IpuHIMII CyNIepno3uLu CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHHUSI TIOKOsL, IPYTUe BUABI TPEHUS.

Cuiia TsXKecTH M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO
nageHus. JBmxkenue mianer Bokpyr Comnua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOcCoOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaleHus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynsca. UMmnynbe cuibl. 3aKOH COXpaHEHUS
UMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTa M MOIMHOCTh. PaboTa cuil TSXECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOnronenre MeXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX Tel

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

CpaBHeHME TyTEH W TPACKTOPUM ABMKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

H3mepenne CKOPOCTU U YCKOPEHHUS NMPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO JBUKEHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HalGmonenrne MmexaHu4YeCcKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKECHHUU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUSI Tejla OT MAacChl TeJla U JICHUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmtonenne paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[lepenaua umiysibca Npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMIyJibCca MPU HEYIPYTOM B3aUMOICHCTBUH.

CoxpaHeHre UMIyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKOM IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM MIPHU JIBUKEHUM TEJa MO 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie padomwt u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa U JaJbHEWIIEro pPaBHOMEPHOTO
JBUKEHUS IIapUKa WA TEIEKKH.

Omnpenenenue cpemHeld CKOPOCTH CKOJBXKEHHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHsI Tejla MPU PABHOYCKOPEHHOM JIBIKCHHH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TNPH PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHMH 0e€3
HAYaJIbHOW CKOPOCTHU MYTH OTHOCSTCS KaK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHUSI.

Omnpenenenne ko PUIIMEHTa TPEHUS CKOJTBKCHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
0 TOPU3O0HTAIIEHON TTOBEPXHOCTH.



10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
HCITI0JIb30BAaHUEM HEMOJBM)KHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aKOHa COXpaHEHUsI SHEPTUU.
Mexannveckue Koje0aHUsA U BOJTHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JIBUKEHUU.

3aryxaromue  koneOaHus.  BolHyxneHHole — KojeOanus.  Pe3oHaHc.
Mexannueckue BoJHBL. CBoiicTBa MeXaHWYeCKUX BOJIH. I[IpogonbHble
nomnepeyHbie BOJHBL. JIJIMHa BOJXHBI U CKOPOCTh €€ paclpOCTPAHEHHS.
MexaHndeckue BOJHBI B TBEPIOM Tele, CEUCMUUECKHE BOJTHBI.

3Byk. I'poMKoCTh 3Byka U BbicoTa TOHa. OTpaxenue 3Byka. MHPppa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaGmonenne koneGaHuii Ten moj OEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
yIPYTrOCTH.

HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGnronenuie BIHYX/ICHHBIX KOJIEOAHUN U pe30HaHca.

PacnipocTpaneHne MpoIOJIBHBIX U IIONIEPEYHBIX BOJIH (HA MOJIEIIN).

Habnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKHI PE30HAHC.

Jlabopamopnuie pabomot u onvimot.

1. OmnpeneneHne YacToThl W IMepuojia KoJeOaHWH MaTeMaTU4eCKOTro
MasiITHUKA.

o U kA w N

2. OmpezeneHue 4aCcTOTHI M MEpUoIa KoJieOaHUN MPYKUHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VlccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEepHOJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepUoAa  KoJieOaHUU
NPY>KUHHOTO MasgTHHKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
JIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHblie  BOdHBL.  CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DnekTpoMaruuTHas npupoaa cera. CkopocTe cBeta. BoiHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
CgBeToOBbBIE AAIBJICHUS.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBeETa. [IpssmonuHerHOE
pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. l[lomHoe BHyTpeHHEe
OTpaXeHHWe cBeTa. Vcnonp30BaHME TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B gauHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIAa M Tejieckomna. ['ma3 kak onrudeckas cuctema. bian3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HpetoToHa. CroxkeHue
CIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpsiMonHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[TonyueHnne n300pakeHUI B IJIOCKOM, BOTHYTOM U BBIITYKIIOM 3€pKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

[Tpunaun peiictBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Monens ri1a3a.
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11. PaznoxeHue 6e10ro cBeTa B CIEKTP.

12. [TonmyueHnue 6e10T0 CBETA MPHU CIOKEHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccnenoBaHnue 3aBHCHUMOCTH yrila OTPa)K€HHS CBETOBOTO Jiyya OT yIJa
MaJICHUs.

2. HM3ydeHue xapaKTEpPUCTUK U300pakeHHUs TpeaMETa B IFIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCHMOCTH yTJIa MPEJIOMJICHUS CBETOBOIO Jiyya OT yriia
MaJICHUs Ha TPAHUIIE «BO3TYyX—CTEKIIO».



4. llonyueHune n300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparouiei
JVH3BL.

6. OINBITHI IO Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPHU WX HAOIIOICHUM Yepe3
[[BETOBBIE (PUIIBTPHI.

KBanToBbI€ siBJIeHHS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTPOCHHE aTOMHOTO
sanapa. HykmonHas wmopens atomHoro szapa. WM3orombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros monypacmnaaa aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXpPAaHEHUS 3apsA0BOTO U MACCOBOTO YHCEI.
OHeprusi cBsi3M aToMHBIX sifep. CBsI3b Macchl M JHEpPruu. Peakiuu cuHTE3a U
nenenus sanep. Ucrounuku sueprumn CosiHiia u 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBlI.

JHemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIONIECHHUS.

2. CrnekTpsl pa3InyHbIX Ia30B.

3. Cnextp Bojopoaa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. PabGora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: HM3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MAIONNN MOAYTH TIPEAHA3HAYCH I CUCTEMAaTH3AINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO TIPU M3YyUYCHUU BCEro Kypca (PU3HMKH, a TAaKKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (Qu3WKe I 00y4Jarouuxcs,
BBIOPABIIINX 3TOT YU4EOHBIN MpEMET.

[Ipu U3ydyeHHU JAHHOTO MOJYJISI PEANTM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS TOCTIKCHHUE TPEIMETHBIX H
METaNpEeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00ydeHus, (dopmupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA TMOJIYYCHHbIE 3HAaHUA, pElWarh 3aJa4yd, B TOM YUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHATBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeJIaraeTcs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAY4YHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPY’KAIOIIEH TPUPOJI€ U OBCEAHEBHON KU3HMU;

UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HaAYYHBIE OCHOBBI Han0oJiee BaXKHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTUM, HANPUMEDP, MPAKTUYECKOTO MCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALICHUSA U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.

Kaxmas w3 Tem [JaHHOrO MOAYJS BKIIOYAET AKCIEPUMEHTAIBHOE
UccieloBaHrue 00o00Maromero xapakrepa. Moaynb 3aBepiiaercs MpOBEACHHEM
JTUArHOCTUYECKOM M OLIEHOYHOM paboThI 32 KypC OCHOBHOTO 00IIero o0pa3oBaHusl.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

- MPOSIBJIEHUE MHTEPECAa K MUCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKCHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HaHHE BAXKHOCTH MOPAITBHO-ITHUECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTPUATHE 3CTETHUECKHX KadecTB (PU3WUYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HAaHHE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIIEH COCTABIISIOLICH
KYJIbTYpBIL;

- pa3BuUTHE Hay4YHOU Jt0003HATEIBFHOCTH, WHTEpeca K HCCIE0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronosy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOro o0Opas3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpOrax, C 3JIEKTPUUECKUM M TEIUIOBBIM OOOPY/TOBaHHEM B
JOMAITHUX YCIOBUAX;

- chOpMHPOBAHHOCTh HaBBIKA pe(IIeKCHH, TPU3HAHHE CBOETO TMpaBa Ha
OIMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJIOBeKa;

6) TPY10BOr0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE€ B pPEUICHUWM MNPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOH U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e - MHTEpEC K MPaKTUUECKOMY H3yUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalUs Ha TpPUMEHEHHE (U3NYECKUX 3HAHUM MJIA PEIIeHHs] 3a/ad B
o0JlacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIsl OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATBHOI'O XapaKTepa AKOJOTHMUECKUX MPOOIeM U MyTeu ux

peleHns;
e 8) ajanTanmuM K M3MEHAKINMMCH YCJIOBHAM CONHAJIBHOM W NPHUPOIHOM
cpeasl:
e - MOTPEOHOCTH BO B3aUMOJIEUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U

MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e - MOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4yucie POpMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Ne(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
1076370478

e - IUIAHUPOBAHHUE CBOETO pAa3BUTUS B MNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBHISBISTH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXXAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAIBHBIX MMOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OocBOEHHS mMporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromerocst OyayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JICWCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Bba3oBble JJoruueckue JelcTBUA:
e BBUIBJITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBAaTh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHS;

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B pacCMaTpUBaEeMbIX (haKTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICCTBEHHBIC CBSI3U NPU HM3yYCHHH (HU3HUECKUX
SIBIICHUI M MPOIIECCOB, JIENaTh BBHIBOJBI C MCIIOJIb30BAHUEM JCIYKTHBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX
bU3UYECKUX BEIUYNH;

CaMOCTOSATENIbLHO BBIOMpPATh CHoco0 penieHus y4yeOHOM (Qu3nyeckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/ILCKNE JEHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
du3nyuecKkuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PU3UUECKOTO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICAOBAHMS;

IPOTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI M 3aIPOCHl TIPH MTOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW YyueOHOM
bu3udeckoi 3a1aun;

aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

CaMOCTOATETILHO  BBIOMPATh ONTUMAJIBHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 UX KOMOMHAIIUSIMH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:

B XoJe OOCYyXACHHUS y4eOHOro Marepualia, pPe3ylbTaTOB JIaOOPaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha PCIICHHWE 3aJadyd W IOJIep KaHue
OarokeIaTeIbHOCTH OOIEHNS;

COTIOCTABJIATH CBOM CYXICHUS C CYXICHUAMH JPYTrUX YYaCTHHUKOB
Jyajora, 0OHapYyKHUBAaTh Pa3IuyUe U CXOJICTBO MO3HUIIHIA,



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
myOJUYHO MPECTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEOBaHMS, POEKTA);

MOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (QuU3nyYecKon
npo0JIeMB;

OPUHUMATh LEJIM COBMECTHOM NESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ [OCTWKEHHUIO: pACIpeNesaTh poJIM, OOCYXAaTh IPOLECCHl H
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIHOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpABICHUIO U KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NYECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJTMUHBIX  MMOAXOAAX MPUHATHUS  pPELICHUN
(MHIUMBUyallbHOE, TPUHATHE DPEIICHHUs B TPyIMIe, MPUHSATHE pelIeHUuN
TPYIoN);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PelIeHUs GU3NUECKON 3a7a4u HIIN
IUTAaHA WCCJIEJOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbLHBbIN NHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJ1aH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUSA (HEHOCTHKCHHS)  PE3yIbTaTOB
JeSTENHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MCHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4yejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHud GU3NYeCKUX 3a7ad Uiu
B YTBEPKJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHusi B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HaOII0JIeHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUMHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PABHOACHCTBYIOIIASL
cuna, gedopmanus  (ympyras, — IUtacTHYEcKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBjieHUS TBEPIABIMU TEJIaMH, KUIKOCTIMH U
razamu, arMocepHoe JaBJieHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW DHEPTHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TPOSIBICHHE U3YYCHHBIX (U3UYECKUX SIBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEXKHBOU
OpUPOJE, NEHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHHUE
aTMOC(EPHOTO NaBJICHUS Ha KUBOW OpraHU3M, IUIABaHHE PbHIO, phlYaru B
TEJIe YeJOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHU) (PUBNYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA Tel M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TpPeHWs, MaaBieHue (TBEPIOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYECKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIMEHT TMOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETUYEeCKasi W TMOTEHUUAJIbHAS DHEpPrus), MpU OMNHCAHUU MPaBUIBHO
TPakTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYMH, HUX
0003HaueHUsI W CAWHHIBI (U3MYECKUX BEITWYNH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTpOUTH TpahWKU N3YICHHBIX 3aBUCUMOCTEH (PU3NMUECKUX BEITUUNH;
XapaKTepu30BaTh CBONCTBA TeJN, (PU3UYECKUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CIOXKEHUsI CUJl (BAOJb OJIHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIO paBHOBecHUsl pbluara (0J0Ka),



«30JI0TO€ MPABWIIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUYECKOE BHIPAXKEHUE;

OOBSICHATH (PU3UYECKUE SIBJIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyalluid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEeHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7adyd B |—2 JEWCTBUS, MCHOJB3Yd 3aKOHBI U
dbopmynbl, cBsi3bIBarONIMe (U3NUECKUE BETUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJIUYUHBI B (OPMYJIBI U TPOBOJUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PElIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIy4eHHON (DU3NUECKON BEITUIMHBI;

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bU3UYECKUX METOJIOB, B ONMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUmoTesy),  pas3auyaTh U HHTEPIPETHPOBATH
MOJIYYEHHBIH Ppe3yJbTaT, HAaXOJAWTh OIIMOKH B XOJI€ ONBITa, JejaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
buznueckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOXKEHUS, COOUPATh YCTAHOBKY M3 MPENJIOKEHHOTO 000pYI0BaHNUA,
3aMMChIBATh X0 ONbITA U (DOPMYITUPOBATH BHIBOIBI,

BBINIOJIHATh TMpPSMbIE M3MEPEHUS pACCTOSHUS, BPEMEHHU, MACChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJIb30BAHMEM aHAJIOTOBBIX U
U(pPOBBIX TPUOOPOB, 3alUCHIBATH ITOKAa3aHUsI TPUOOPOB C YUETOM
3aJJaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI;

IPOBOJUTH UCCIIETOBAHIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTH MyTH
PaBHOMEPHO JBWKYILETOCAd TeJla OT BPEMEHU JBHXKEHHUS TENd, CHJIbI
TPEHUS CKOJILKEHUS OT BEca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAA COPUKOCHOBEHHUS TEJI, CUJIIBI
YIPYTOCTH OT YJIMHEHUS TPYKHUHBI, BRITAIKUBAIOMIEH CHIIBI OT 00BbEMaA
MOrPYKEHHOM YaCTH TeJla U OT IJIOTHOCTHU JKHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
MJIaBaHUSl TEJ, YCIOBUW paBHOBECHS pbhlyara W OJOKOB), Y4acCTBOBATh B
IUIAHUPOBAHUM  Y4EOHOTO WCCIICIOBAHUS, COOUpaTh YCTAaHOBKY H
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3UYCCKUX BEIUYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIAa TPECHHSI CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(DHIIMEHT TOJIE3HOr0 JACHCTBUSA
NPOCTBIX MEXaHWU3MOB), CJHCAYsS TMPEATOKESHHON WHCTPYKIMH: TIPH
BBITIOJTHEHUH W3MEPEHUH COOHMpaTh HKCIIEPUMEHTAIbHYI0 YCTAaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30MaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYECKHX YCTPOWUCTB:
BECBhI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYAbl, OapoMmerp,
phIyar, MOJABMYKHBIM W HETTOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX OMNHCAaHUSA (B TOM YHCIIE:
MOJIIUITHUKHA, YCTPOHCTBO BOJONPOBOJA, THIPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOHMCTBaX (U3MYECCKUX SBICHUN W HEOOXOIMMbIC (pH3MYECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUECKUX 3HAHWUN B TOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS W COOJIOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYIIIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmanmuu B HWHTepHeTEe B
COOTBETCTBHH C 3aJJaHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 33JJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CHOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE KpAaTKUE MUCHMEHHBIC M YCTHBIC COOOIIEHUsS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJIMYHO JeJaTh KPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCICNOBAaHWN, MPU OSTOM TPaAMOTHO HCIIOIh30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE [IPE3EHTALUEN;

IpPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUN paclpeiessTh
00s3aHHOCTH B TpYINIE B COOTBETCTBHUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIKX.

K xoniy o6yuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALITUUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI JHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKU, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pACIIMpPEHHE M CXKaTHhe, Terviornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTALTM3aIus (OTBEp/ACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TEeTI0NPOBOJHOCT, KOHBEKIIHUS, U3ITy4eHHE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aHUMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOT'O TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
0 ONUCAaHWI0 HX XapaKTEpPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUIApHBIE SBJICHUA B MPHUPOJE,
KpUCTalUIbl B Tmpupone, uznydeHue CoJiHIA, 3amMep3aHre BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
ABJIICHUS B atMoc(depe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emutd, Jpeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS JKU3HU Ha
3emuie, MONSIPHOE CUSIHUE, IIPU 3TOM MEPEBOJIUTh MPAKTHUECKYIO 3a/1auy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusznyueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIMYECTBO
TEIJIOThI, yJelbHas TEIJIOEMKOCTh BEIECTBAa, V/AEJbHAs TEIJIOTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yleJbHAs TeIIoTa
CropaHusi TOIUIMBa, KOA()PUUUEHT TMOJE3HOro JCHCTBUS TEIJIOBOM



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANpPSKEHUE, CONPOTHUBIICHUE NPOBOJHHKA,
yIEIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora U  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(u3MYECKUIl CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS W E€AUHUIIbI
(¢u3MUecKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOLIME JAHHYIO
(u3MUECKYyl0 BEIMYUHY C JPYTMMU BEJIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEILECTBA, MPUHIUIT CYNEPHO3UIMU TNoJiel (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPrUM, IPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NYECKHE MPOILECChl U CBOMCTBA TE€l, B TOM YHCIEC U B
KOHTEKCTE CUTyalUid MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHOCIEICTBEHHBIEC CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JOrH4YecKux
IaroB ¢ Omnopod Ha 1-2 HW3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBICHHIA,
(bu3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJB3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMINE (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBUS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEoOXOMMbIE Mg €€ penieHus, MPOBOJAWTH pacyéThl W CPaBHUBATH
MOJIY4€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANOJIOKEHNE, OLEHMBATh IPAaBWIBHOCTh IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0O (U3MUECKUX SBICHUN WU
¢u3nyeckux CBONCTB Tel (KaluUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUSA U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOromarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATYPBI KUIKOCTH U
IUIOIAAA €€ IIOBEPXHOCTH, JJIEKTpU3aUUsA TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJI€d MOCTOSHHBIX MAarHUTOB, JCHUCTBUSA
MarHATHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuUTa,



CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsIEMbIE MPEATION0KEHHsI, COOUpPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyAOBaHMs, ONUCHIBATH X0/ ONbITA U (DOPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHJIbl TOKa, HAIPSIKEHHUSA C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIWYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIOTHOMN MOTPEIIHOCTH;
IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMUYUHBI OT
Ipyrod ¢ MCHOJB30BAHMEM MpPSIMBIX  M3MEpeHUuM  (3aBUCHUMOCTD
CONPOTUBIIEHUS MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAU IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBJIEHUS BENIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIIETO 4YE€pPEe3 NPOBOJHMK, OT HANpSHKEHHWS Ha IMPOBOJHUKE,
UCCIIEIOBAHME  IIOCJIENOBATEIBHOIO M MApaJUIEIbHOIO  COCIMHEHUMU
POBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM HCCIIEI0BaHUS;

NPOBOAUTh KOCBEHHbIE H3MepeHusi (U3MYECKUX BeNMYMH (yIenabHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHHE IPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUUECKOTO TOKa): IUIAHUPOBATh H3MEPEHHUs, cOOUpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIIOKECHHOM WHCTPYKLUU, U
BBIYHCJIATh 3HAYCHUE BEIINYUHBI;

co0JII0/1aTh MpaBWJIa TEXHUKHU O€30M1aCHOCTH MpHU padoTe ¢ 1ab0paTOpPHBIM
000opy10BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS HU3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOpPOM Ha HMX oOnucaHus (B TOM 4YHCIE:
CUCTEMA OTOIUIEHHS JOMOB, TMTPOMETp, IapoBasi TypOHMHA, aMIIEpMETp,
BOJIBTMETP, CUETUMK DIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npubOpHkl, HarpeBaTeNbHbBIE IEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TIOCTOSIHHOI'O TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHUM M HEOOXOAMMBIE
puznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npuOopbl MO CXeMaM M CXEMaTHYHBIM pHUCYHKaM (3KUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETpP, TMTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
LENEeN C IMOCIEN0BATEIbHBIM U NApaJUICIbHBIM COCAUHEHNEM DJIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB AIEKTPUUECKHUX LETeH;



OpPUBOAUTH  MpUMEpbl  (HAXOAUTh HWHGDOpPMANHMIO O  MpUMEpax)
MPAKTHYECKOTO HUCIOJIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHuu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOIOACHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKaIOIIei cpeae;

OCYIIECTBIATh TOWUCK HHPOpMauu (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLICNATH HMH(OpMANHio, KoTopas
SBIISIETCS] IPOTHBOPEYHMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJh30BaTh NPU BBIMOJHEHUU YYE€OHBIX 3a/IaHUi HAYyYHO-TIOMYJISPHYIO
auTepatypy  (pu3MUeckoro - coaepiKaHWs, CIPABOYHBIE MaTepHalbl,
pecypchl cetn VIHTepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHUs HHPOPMAIHN U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE INMHUCHMEHHBIE W KpPAaTKHE YCTHBIC COOOIICHUS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJEpKaHusi, B TOM 4YHCIE MyOJUYHO TIPEJCTABIATH PE3yIbTaThl
NPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJIh30BaTh HM3yYCHHBIM MMOHATHHHBIA amnmapaT Kypca (U3HKWH,
COIMPOBOXK/IaTh BBHICTYINIEHUE MPE3CHTAIIUEH;

IpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOIIECCOB paclpeiensaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIIEHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJleKBaTHO OIEHUBaTh COOCTBEHHBIM BKIIAJ B
JESTENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xonIy oOyuenusi B 9 Kiacce nmpeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHBHOCTh MEXAaHHMYECKOTO NBIKECHHS, Jehopmarius
(ympyrasi, TacTUYecKas), TpPEHHE, LEHTPOCTPEMUTEIBbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCONIOTHO TBEPAOE TEJoO,
LEHTpP TSAXKECTU TBEPJIOTrO Tella, pABHOBECUE, MEXAHUUYECKUE KOoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIBTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONICHUS, anbda, OeTa- U raMMa-u3IydcHuUs,
U30TOIBI, sIACPHAs SHEPTETHUKA;

paznuuath sBiI€HUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE JABUXKEHUE, CBOOOIHOE
MaJIcHUe Tell, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOJeOaTelbHOEe IBMKCHHE (3aTyXamoIllue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lio’KeHUEe OEIoro cBeTa B
CHeKTp H CIOXEHHE CIEKTpaJbHBIX [IBETOB, JHUCIEPCHUS CBETA,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JIHMHEHUYATOrO CIEKTpa
M3JTyUYCHHS) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE WM3YyYEHHBIX (PU3WMYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4YHclie (U3NYECKHE SBICHUS B TPUPOIE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHE TulaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBUKEHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSCEHNE, CEWCMUYECKHE BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOJIOTHYECKOE JCHCTBHE BUIAMMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3ITyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHUYECKHE JIy4H, PAAHMOAKTUBHOEC H3ITYUCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpPraHM3M YeJIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/7ady B
y4eOHYI0, BBIICISTH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBIICHUM;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA Ted M (U3UUYECKUE SIBICHHS, UCTIONb3YS
dusznueckre BENUYHHBI (CpEHSIE W MTHOBEHHass CKOPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBI)KEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YIIIOBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tela, UMIYJbC TeNa, WMITYJIbC CHJIbI,
MexXaHu4deckasi padoTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJ[ TTOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS DHEPIHsl CKATOU
NPYXUHBI, KWHETUYECKAss OHEPrus, TOJMHAS MEXaHW4YEeCKas JHEPTufi,
NEPHUOJ] M YacTOTa KoJieOaHUH, NJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTeb MPEJIOMIICHUS CPEIbl), P ONMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUA CMBICT HCIONB3YEMbIX BEIHYUH,
0003HaueHUsI W CAWHHIBI (U3MYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYWHAMH,
CTpOUTH TpaWiKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH;
XapaKTepru30BaTh CBOWCTBA Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCTIOJB3YsI 3aKOH COXpPAHEHHsI SHEPTuu, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIAIT  CYNEPHO3UIIUA CHUJI, TPHHIMI OTHOCUTENbHOCTH [ ammies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUS HMMITYJIhCa, 3aKOHBI OTPAKCHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YHCEN



IpU SIIEPHBIX PEAKUUAX, MPHU 3TOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemMy w3 2-3
YpPaBHEHHMI ), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: HAa OCHOBE aHaM3a YCJIOBHS 3aJaud 3alKChIBaTh KPaTKOE
yCIIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOUYHBIE JaHHbIE, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAueHus (U3HUYECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXHO pEUIUTh MpPH MOMOIIU
(¢u3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHME HCCIEIOBaHUS, BBIIEISATH
IpoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh IOPSAKA
NPOBEJICHNS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUI0 (PU3NYECKUX SBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsS] PHEPTUH, 3aBUCHUMOCTHb IepuUoAa KoJIeOaHUW MPY>KUHHOTO
MasATHUKa OT MAaccChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/BI MaJIbIX KOJEOaHUH, MPSIMOIMHEHHOE pAaCIpOCTpaHEHUE CBETA,
pasnokeHue Oeynoro CBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JAWH3e, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
o0Opy/lOBaHMUsS, ONHCHIBAaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIupPOBaTH BHIBOJIBL;

IPOBOAUTH IPU HEOOXOJUMOCTH CEPHUIO IPSIMBIX MU3MEPEHUM, Onpenemss
cpeqHee 3HAaYeHHE U3MepseMOoil BenuyuHbl ((OKYCHOE paccTOsHUE
coOuparomeii  TUH3BI), OOOCHOBBIBATH BBIOOpP crmoco0a HW3MEpeHUs
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHHU
IIPM PaBHOYCKOPEHHOM JIBHJKEHHWHM O€3 HaudaJlbHOW CKOPOCTH, Mepuoaa
KOJIEOaHU MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJOMJIEHHs OT yIja



MajieHus1): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpATh
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3UYeCKUX BEIWYUH B BHUAEC TaONMUIl M rpadUKOB, JEJaTh BBIBOJbI IO
pe3yNIbTaTaM MCCIICIOBAHUS;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TpPU PABHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPHUIHEHT
TPEHHS CKOJBKCHHS, MEXaHWYeckas pabdoTa W MOIIHOCTh, YacToTa M
neproy; KoyieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOWpAIONICH JIMH3BL, PAJUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYys MPEIIOKCHHOW WHCTPYKIIUH, BBIUYACIATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH TIOJYYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30IIaCHOCTH IIPH paboTe ¢ JIabOpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHass TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CIUJOMETpP, JAaTYUKU TOJOKEHUsS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckomn, (Qoroanmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHHH MW  HeoOXoguMble  (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbBIE PUCYHKH U3YYCHHBIX TEXHHUUECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
OpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBbl IS
MOCTPOCHHS M300paKEHUH B MJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  HWHGOOpPMAIMIO O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU 151 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK uHpOpManuu (U3HUECKOTO COJCpKAHHS B
HNuTeprHeTe, caMOCTOSITENIBHO (hOPMYTUPYS MOMCKOBBIN 3alpoc, HaXOIUTh



MyTH OINpPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIIMXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

MCITI0JIB30BaTh MPHU BBITOJIHEHUH y4E€OHBIX 33JJaHUN HAay4YHO-MOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE MaTepHalIbl,
pecypcel cetn MHTepHeT, BiageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE NMUCHBMEHHBIE UM YCTHBIE COOOILEHHUS Ha OCHOBE
uHbOpPMAIIMK U3 HECKOJIBKUX HCTOYHMKOB (PUIMYECKOTO COJIEpKaHUs,
nyOJIMYHO MPEACTaBIATh PE3ybTaThl MPOEKTHOMN MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCIOJIb30BaThb  U3YUYEHHBIH
NOHSATUMHBIA amnmapaT u3y4daemoro paszjena (U3MKH W CONPOBOXKIATH
BBICTYIIJIEHUE Tpe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTth ABJICHUSA II0 ONHMCAHWIO HMX XAapaKTCPHBIX CBOMICTB W Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3NYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYeCKue SIBICHUS B MPUPOJIE,
MIPH 3TOM TEPEBOAUTH MPAKTUYECKYIO 33aauy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) GU3UUECKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MYECKHE SBICHUS,
UCIONb3ys  (DM3MYECKHE BEJIWYHMHBI, NPU OMUCAHUHM MPABUIBHO
TpPakTOBaTh (PU3UYECKUH CMBICI HCMOJb3YEMbIX BEIMYMH, HUX
0003HaYeHHS U eUHUIBI (PU3UUECKUX BEIIMYUH, HAXOIUTh (POPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0O BEIMUYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH  TIpauKHd  HM3YyYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (I)I/I?»I/IIICCKI/IG SIBJICHUSI W IIPOLICCCHI,
HCIIOJIB3yd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3allMucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHC

1.6

OOBSCHATh (PU3UYECKUE SIBIEHUS, MPOLECChl U CBOMCTBA TeN, B TOM
Yhcllie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
M3YyYEHHBIX CBOMCTBA (PU3MUYECKUX SABICHHM, (PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTH




1.7

pemaTth pacu€THble 3a7aud B 1 — 2 nelCTBUS, UCIOJB3Ys 3aKOHBI U
(hopmMyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIM3a
YCIIOBUSL 3a7auyd  3alUChIBaTh KPATKOE YCJIOBHUE, IMOJICTaBISATh
¢bu3nveckrue BeTUIUHBI B (POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOIUTH
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peuICHuA 3a4a4, OICHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MpPU MOMOILU
(1)I/ISI/I‘~IGCKI/IX METOOAOB, B OIHKCaHHUMU HCCIICAOBAHUSA  BbIACIATH
IpoBepsieMoe  NpeArnojiokeHue  (Tumoresy),  pasinyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI pe3yiIbTaT, HAXOAWUTH OIIMOKHU B

XOJE€ OIibITa, A€JaTb BBIBOJBI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OTBITHI IO HAOMIOACHUIO (U3MYECKUX SBICHUNU WIH
(u3uYecKux ~ CBOMCTB  Tel:  (OPMYJIHUpPOBAaTH  IPOBEPSIEMBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

000pyI0BaHus, 3alMChIBATh X0/ OMNbITa U (POPMYIUPOBATH BBIBOJIbI

1.10

BBITIOJIHATE MPAMBIC HU3MCPCHHA C HCIIOJIB30BAHUEM aHAJIOIOBBIX M
nu(pOBBIX MPUOOPOB, 3aMHUCHIBATh IMMOKA3aHUS MPHUOOPOB C YUIETOM

3a/TaHHOM a0COJTFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHUMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPECHHMH,
y4acTBOBaTh B IUIAHMPOBAHMU Y4E€OHOTO HCCIIEIOBAaHHS, COOUpaTh
YCTaHOBKY M BBITIOJIHATh U3MEPEHHMSI, CIACAYS MPEIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYMH B BUJIC MTPEAJIOKEHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIBI

I10 pe3yJibTaTaM HUCCJICIOBaHUA

1.12

IMPOBOANTL KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIMYHH, CJICAY:A
npez[nox(eHHoﬁ HUHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMCpeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIUYUCIIATH 3HAYCHHC HCKOMOU

BCINYHHBI

1.13

CO6J'IIO,Z[aTL IpaBHJia TCXHUKU 0€30I1aCHOCTH npu pa60Te C

1a00paTOpPHBIM 000pYIOBAHUEM

1.14

YKa3bIBaATb MMPUHIUIIBI JIEHUCTBUA HpI/I60pOB N TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTCpU30BaTb HPUHIHIIBLI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCAaHMHA,

HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-IGCKI/IX SIBJICHUI n




He00xoIuMbIe (PU3MYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH

1.15

NPUBOAUTH TpUMEpPHl (HAXOOUTh HMHPOPMALHMIO O TMpUMepax)
MPAKTUYECKOTO UCHOJIb30BaHUS (PU3MUYECKUX 3HAHUH B MOBCEJHEBHOM
KU3HH JUig  oOecrieueHHss O€30MacHOCTH TIpu  oOpaimieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAaHEHUS 3[J0POBbS U

coOII0ACHNS HOPM 9KOJIOTMUYECKOTO TIOBEICHUS B OKPY’KaloLEel cpefie

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMU C 3aJlaHHBIM ITOMCKOBBIM 3alpoCOM, Ha OCHOBE
AMEIOIINXCA 3HAHUM M IYTEM CpPAaBHEHUS Pa3JIMYHBIX HCTOYHUKOB
BBIICNATh MHGPOPMAIUIO, KOTOpas SIBISIETCS NPOTUBOPEUMBOM HIIH

MOXET OBITh HEJIOCTOBEPHOM

1.17

HCIIOJIb30BATh pu BBIIIOJIHEHUH yueOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJepKaHUS,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHGOPMAIII

W3 OJTHOM 3HAaKOBOW CHCTEMBI B IPYT'yIO

1.18

cOo3/1aBaTh COOCTBEHHBIC KPATKUE MMChMEHHBIC U YCTHBIE COOOIICHHS
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHpOpPMAIMK (U3HIECKOTO
COJICpKaHUs, B TOM YHCJE MYOJUYHO JeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax TMPOCKTOB WIH YYEOHBIX HCCICOBAHUN, TPU ITOM
IPaMOTHO HCIOJB30BaTh W3y4YCHHBIN TMOHATHWHBINA ammapar Kypca

(bu3HKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTalluei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ PacpeacisiThb
00sA3aHHOCTH B rpymnme€ B COOTBETCTBUU C IIOCTABJICHHBIMHA 3aJadyaMu,
CJIICAUTH 3a BBIIIOJHCHHUCM IIJIaHa HeﬁCTBHﬁ, AaZICKBATHO OICHHMBATDHb
CcOOCTBEHHBIH BKJIIad B  JCATCIBHOCTHL TI'PYIIIbI, BbICTPAHNBATDH
KOMMYHUKATUBHOC B38.PIMOI[€I>1CTBPI€, Y4YUTbIBaAs MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1.1

HCIIOJIB30BAaTh NOHATHA




1.2

pasiindaTth ABJICHUSA II0 ONMCAHWUIO HMX XaPaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)1/131/1‘-1601(06 SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE W3YYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKAloIlleM MHpe, B TOM 4Hcie (U3NYECKue SIBICHHS B MPHPOJE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3a7jauyy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

ONHCBHIBATh W3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBJICHUS,
UCIONIb3ysl  (DU3MYECKHE BEJIMYMHBI, MpPH ONHUCAHUU [PABUIBHO
TPakTOBaTb  (PU3WYECKUII  CMBICI  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHHS U EUHUIBI PU3UUECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMU
BEIMYMHAMH,  CTPOUTb TIpapuKd  U3YYEHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BEIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHHUS M TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, IMPU H3TOM JaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpa)KEHUE

1.6

O0OBICHATH (PU3NUYECKUE TMPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKMX IIaroB ¢ MOMOIIb0 1 — 2 H3y4EeHHBIX CBOWCTBA

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3dKOHAa HUJIKM 3aKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 ,I[CI\/'ICTBI/IH, HCIIOJIb3Yys 3aKOHBbI U
(bOpMy.]'IBI, CBs3BIBAIOIINEC (bPISI/I‘IeCKI/Ie BCJIIMYHHBI: HA OCHOBC aHaJIM3a
YCJIOBUS 3ala4U 3allMChIBATH KPATKOC YCJIIOBUEC, BBIABJIATE HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJdayi, BBI6I/IpaTB 3aKOHBI H (bOpMy.]'IbI,
HCO6XOI[I/IMI>IG IS eé peliCHus, MIIpPpOBOANTDH paC‘léTLI n CpaBHHBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYHNHBI C HU3BCCTHBIMU

JaHHBIMH

1.8

pacCiio3HaBaThb l'IpO6JIeMBI, KOTOPBIC MOXHO pPCHIUTHL IpPU IMOMOIIN
(I)I/ISI/ILIGCKI/IX MCTOZOB, UCIIOJIB3YS OIIMCAHUC UCCIICAOBAHUSA, BBIACIIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TOPSAAKa

IMPOBEACHU UCCIICAOBAaHNA, ACJIaTh BBIBOAbI

1.9

OpOBOAUTL OIIBITEI 110 Ha6J'IIOI[CHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBJICHUH WU

¢u3nyeckux  CBOHCTB  Teln:  (QOpPMyIUpOBaTh  IpPOBEpsieMble




MPENoOKEeHNs, COOMpaTb  YCTAaHOBKY M3  NPEAJIOKEHHOTO

000pyI0BaHUs, OMUCHIBATh X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSAMBIE M3MEPEHUs C MCIOJIb30BAHUEM AHAIOTOBBIX
npruOOPOB U AATYMKOB (PU3UUECKHUX BEIIMYHH, CPAaBHUBATH PE3YIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJUTH  HCCJICIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEIIMYUHBl OT JPYrol C MCIHOJIB30BAHUEM MPSAMBIX HW3MEPECHHM:
IUIAaHUPOBATh HUCCIIEOBAaHUE, COOMpPAaTh YCTAaHOBKY U BBINOJIHSTH
U3MEpeHus, Cleays IpeAjJoKeHHOMY  IUIaHy, (DUKCUpOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIUIl U TrpauKoB,

ACJIaTh BBIBOABI ITO PE3yJIbTaTaM HUCCICAO0OBAHMA

MPOBOJUTH  KOCBEHHbIE  M3MEpeHUs  (U3NYECKUX  BEJIUYHH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbLHYIO YCTaHOBKY,
cienyss TpPEeNIOKEHHOM HWHCTPYKIMU, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHocTH mpu  paboTe cC

1abopaTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh NPUHLUIIBI JEHCTBUS U3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX ONUCAHUS, HCIOJb3YS
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(1)I/ISI/ILICCKI/I€ 3daKOHOMCPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIC TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CXeMaM M CXEMATUYHBIM PpHUCYHKaM, COCTaBJIATH CXCMBbI
OJICKTPHUYCCKUX ueneﬁ C IOCICOOBATCIbHBIM HW IapalICIIBHBIM
COCIMHCHHUECM 3JICMCHTOB, pasim4dad YCJIOBHBIC 0003HaYEHUT

QJICMCHTOB JJICKTPHYCCKUX Heneum

1.16

OPUBOJIUTH TpUMEpbl (HaXoAuTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUsI (PU3MUYECKUX 3HAHUI B MIOBCETHEBHOM
KU3HU Juia  oOecrieyeHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3[I0OPOBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYECKOT'O MMTOBEACHUS B OKp}I)KaIOH_[eﬁ cpeae

1.17

OCYIICCTBJIATDH MMOUCK I/IH(I)OpMaI_II/II/I @mn%cxoro COJCpKaHHusA B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMEIOIIMNXCS 3HAHUHA H HYTéM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX HMCTOYHHKOB BBIICIIATH I/IH(I)OpMaI_[I/IIO, KOTOpasa

ABJIACTCA HpOTHBOpeqHBOﬁ WA MOXET OBbITh HCI(OCTOBepHOﬁ




1.18

WCIIOJIb30BAaTh MPU  BHINIOJHCHWHM YYEOHBIX 3aJaHUN  HAYYHO-
MOMYJISIPHYIO JIUTEPaTypy (PHU3UUYECKOro COIepKaHUs, CIPABOYHBIE
Marepuainbl, pecypcbl cetu  VHTEepHeTr; BianeTb OpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIIUU U3 OJTHOU

3HAKOBOM CHUCTEMBI B JAPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHHUS,
0000mmas MHPOPMAIMIO W3 HECKOJIHKUX HCTOYHHKOB (PHU3NICCKOTO
COJIEp’KaHUs, B TOM UHUCJIE MyOJIWYHO MPEACTaBISATh PE3YIbTaThl
MPOEKTHOM MJIM MCCIEA0BATENbCKOW JAEATEIBbHOCTH, IPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh W3YyYCHHBIM IOHATHWHBIN amnmapar Kypca

(hU3KKHN, COPOBOXK/IaTh BBICTYIIJIEHUE MPE3eHTalluel

1.20

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACIIPENEsATh 00S3aHHOCTH B T'PYNIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA 3aJa4aMH, CJIEIUTh 3a BBINOJIHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPAUBAThH
KOMMYHHUKaTUBHOE  B3aWMOJCHCTBUE,  MpPOSIBIASL  TOTOBHOCTH

paspeniath KOH()IUKTHI

9 KUIIACC

Kox
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHus

1.1

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJCHHA II0 OIMHMCAHUIO HMX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘I€CKOG SIBJICHHC

1.3

pacCiio3dHaBaTb IPOABJIICHHUEC HU3YUCHHBIX (I)I/ISI/I‘IGCKI/IX SIBJICHUN B
OKpyxKaromeM MHUpEC, B TOM YUCIIC (1)I/I3I/I‘IGCKI/IG SABJICHUA B IIPUPOAC,
IIpu 3TOM MEPCBOAUTH NMPAKTUYCCKYIO 3a/la4y B y‘IC6HYIO, BBIICIIATD

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PUINUECKUX SIBICHUI

1.4

ONHNCBIBATL H3YUCHHBIC CBOMCTBA Te€l H (I)I/BI/I‘IGCKI/IG SABJICHUS,
HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCJIIMYNHBI, IIpU OIMCAHUU TIPAaBUIIBHO
TPAKTOBATH (pH3quCKHﬁ CMBICJI HCIOJIBb3yEMbIX BCJIIMYHH,

0003HAYCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCJIIMYHH, HAXOAUTH (pOpMyJ'IBI,




CBSI3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTHMH
BEJIMYMHAMH, CTPOUTh TpadUKd  M3YYEHHBIX  3aBUCHMOCTEU

(u3HUECKUX BEIMINH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U IPOIECCHI,
WCIIOJIb3ysd W3YYEHHBIE 3aKOHBI, IPU OSTOM JIaBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTHYCCKOE

BBIPA)KCHUE

1.6

00BACHATH (hPU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud IPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYUHHO-CIIEAICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2
— 3 JIOrMYecKUX IIaroB C MOMOIIbIO 2 — 3 H3YyYEHHBIX CBOWCTBa

(u3nyecKux sBICHUHN, PU3NUECKUX 3aKOHA U 3aKOHOMEPHOCTHU

1.7

pemath pacy€THble 3ajaud (OMHUparolUecss Ha cucremMy u3 2 — 3
ypaBHEHUI), UCHONb3ysd 3aKoHbl U (OPMYIbI, CBS3bIBAIOIINE
¢u3nveckne BEIMYMHBI: HAa OCHOBE aHaliW3a YCJIOBHS 3a/1a4d
3alUCbIBATh KPATKOC YCIIOBHUEC, BBIABIIATH HCAOCTAIOIIHUEC WU
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOANUMBIC
JUIA pelleHusi, MPOBOJUTH PAacu€Thl M OIEHHBATh PEATUCTHUHOCTD

MOJIyYE€HHOTO 3HAYeHUs PU3NUECKON BEIHUUNHBI

1.8

pacrio3HaBaTh NpPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(U3NUECKUX METOJIOB, HCIIONB3Ys OMMCAHWE HCCIEIOBAHMUS, BBIICISThH
poBepsieMOe  IMPEIONI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSAKA
NPOBEJICHUS HCCIIEAOBaHMS, JeJaTh BbIBOJbI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/IIO q)HSquCKI/IX SIBJICHUN WM
(1)I/ISI/I‘IGCKI/IX CBOMCTB TEJ: CAMOCTOSTEIbHO CO6I/IpaTL YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIMCBIBATh XOJA OIIbITa U €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

OPOBOJUTH MPH HEOOXOAMMOCTH CEpPUI0 MpPSAMBIX H3MEpEHUil,
onpenenss cpeiHee 3HAueHUEe H3MepsieMOd BelnduHbl ((PoKycHoe
paccTosiHHE coOuparomei JMH3bl), 000CHOBBIBATH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOrO Mpudopa)

1.11

IMPOBOAUTH HCCJICIOBAHUC 3aBHCHUMOCTEM (I)I/I3I/I‘leCKI/IX BCIIMYHUH C
HCIIOJIb30BAHHUEM MPAMBIX HSMCpCHHﬁI IJIaHUPOBAThL HUCCICAOBAHUC,

CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3ylbTaTh




HOHy‘-IGHHOﬁ 3aBUCUMOCTH (1)I/I3I/III€CKI/IX BCJINYHUH B BHJIC T216JII/II_[I/I

Fpa(i)I/IKOB, ACJIaThb BBIBOJBI IO PE3YyJIbTaTaM UCCJIICAOBAHUA

1.12

NPOBOJUTH  KOCBEHHBIE  M3MEpPeHHS  (U3NYECKUX  BEIHYHUH:
IUTAHUPOBAaTh U3MEPEHMSI, COOUPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBINOJHATh W3MEPEHHUs, CIEeNys MPEUIOKEHHOW HWHCTPYKLIHH,
BBIYMCIIITH 3HAYEHUE BEJIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30macHocTH mpu  paboTe cC

1a00paTOPHBIM 000PYJOBaHUEM

1.14

pas3nuyaTh OCHOBHBIC MPU3HAKKA M3YUYEHHBIX (PU3MUECKHX MOJIEICH:
MarepuaigbHas TOYKa, abCOIIOTHO TBEPIOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, TUIAHETapHAas MOJENbh aToMa, HYKJIOHHAas

MOJEJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HX OINMUCAHUA, HCHOJIb3ys
3HaHMSI O CBOMcCTBax (PU3MUECKUX SBJICHHMM U HE0OXOIUMBIE

(bu3uvIecKrue 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTEIbHBIX npuOopoB u
TE€XHOJIOTMYECKUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-IPAKTHUECKUX
3a/1a4, ONTHUYECKHUE CXEMBI Ul MOCTPOCHUS U300paKeHUN B TJIOCKOM

3epKajie U coouparorieit 1mH3e

1.17

OPUBOJIUTH TMpUMEPbl (HaXOAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO MCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
KU3HU Juig  oOecriedyeHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOTHYCCKOI'O IIOBCACHUA B Oprn(anmeﬁ cpeac

1.18

OCYILECTBIIATh MOUCK UHPOPMALUU (PU3NYECKOTO COJIEPKAHUS B CETU
WntepHer, camocTosATeNbHO (opMynHpys IOHMCKOBBIM  3ampoc,
HaXOAWTb IIYTH  OINpPENEIECHHUs  JTOCTOBEPHOCTH  IOJYYEHHOU
UHPOpPMALlMM HAa OCHOBE HMMEIOLIMXCS 3HAHUM M JIOTOJHUTENBHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHUM Y4YeOHBIX 3aJaHUH  HAy4YHO-
MOMYJISIPHYIO JIUTEPATypy (U3NYECKOIO COJIEpKaHUS, CIPABOYHBIE

Marepuansl, pecypchl cetu VHTepHeT; BuaneTe  NpuémMamu




KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMU U3 OIJHOM

3HAKOBOM CHUCTEMBI B JAPYT'yIO

1.20

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpPMAIMM €3 HECKOJBKHX HCTOYHHKOB (U3UIECKOTO
COJIepKaHus, MyOIMYHO TPEACTABIATH PE3yJAbTaThl MPOSKTHOW HITN
UCCIIENOBATEIbCKOM  JEATENBHOCTH, INPU  3TOM  T'PaMOTHO
WCIIOJIb30BAaTh U3YYEHHBIN MOHATUMHBIN anmnapaT u3y4aeMoro pasjaeia
(UMK U CONpPOBOXKJATh BBICTYIUIEHHE IIpE3€HTalued ¢ y4éToM

0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUHU YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HMUECKUX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEOUTh 3a BBIIOJHEHUEM IUIaHa
JNEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniath KOH()IUKTHI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon

3JJEMECHTA

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHWHM OKPYXXAIOIIEIO MUPA

1.1

®usnka — Hayka O Mpupoje. SIBiIeHus npUpPOABL
®u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

OJICKTPUYCCKNEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbBL M3MepeHue  pusmueckux
BenmuuuH.  Dmsuueckue  mpubopel.  [lorpemHocTh

n3MepeHnil. MexyHapoiHas CUCTEMA €TMHUIL

1.3

EcTecTBeHHOHayUHBI METOJA TO3HAHWS: HAOJIOJEHUE,
MMOCTAHOBKAa HAyYHOTr'O BOIPOCA, BBIABMKEHUE TUIIOTE3,
OKCIIEPUMEHT 10 TMPOBEPKE THUMOTE3, OOBICHCHHE

HAOJIFOIAEMOTO SABJIEHUSA

1.4

Onucanne GU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETICH

1.5

[TpakTrueckue pabOTHI:
N3Mepenne paccTosTHUM.
H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TeNa.
Omnpenenenre pa3MepoB MabIX TE.
H3mepenue temnepatypsl IpU HOMOIIH KHJIKOCTHOTO

TEPMOMCTpPA U AAaTYHMKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHMU BEIIIECTBA

2.1

CTpOGHI/Ie BeOIECTBA: AaTOMbI MW  MOJICKYJIbI, HX
pPasMECpPHhI. OHLITLI, AOKa3bIBAOIUE IOUCKPCTHOC CTPOCHUC

BeEIlECTBA

2.2

JBwxxenne uyactun BemectBa. CBS3b  CKOPOCTH
JOBWKEHHUSI 4YacTUIl C  TeMmmeparypoil.  bpoyHoBckoe

IBIDKeHue, T dy3us

2.3

BzauMmopelicTBue 4yacTUIl BEIIECTBA: MMPUTSKCHUC U

OTTAJIKUBAHHC




AI‘peI‘aTHLIe COCTOSAHMA BCIICCTBA: CTPOCHUC TIa30B,

KUJIKOCTeH W TBEPABIX  (KPUCTAUIMYECKUX)  Tel.

24 B3anMoOcCBs3p MEXIy CBOMCTBAMH BEIECTB B PA3HBIX
arperaTHbBIX COCTOSIHUSAX W HMX AaTOMHO-MOJIEKYIISIPHBIM
CTPOCHHUEM

2.5 Oco0OeHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[IpakTnueckue pabOThI:
Onenka [guameTpa aromMa MeETOJAOM psaoB (¢
UCI0JIb30BaHueEM (oTorpaduit).
2.6 OnpiTel 10 HAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS

ra3os.
OnpiTbl 1O OOHApYXKEHUIO  JAEWCTBUS  CHII

MOJIEKYJIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIDKCHHUE
32 Cxopocts. CpeaHsisi CKOPOCTh NMPHU HEPABHOMEPHOM
' JBWKEHUU. Pacuér myTu v BpeMeHH IBU>KEHUS
SlBnenne uHepnuu. 3aKOoH MHEpLUMH. B3aumonencTBue
33 TEJ KaK MpUYMHA W3MEHEHUs CKOPOCTHU IBUKEHUS TEll
Macca kak Mepa HTHEPTHOCTH Teja
34 [InotHOoCcTh  BemectBa.  CBA3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BellecTBa
3.5 Cuita KaKk XapakTepUCTUKaA B3aUMOJICHCTBUS TeJ
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOILbIO JUHAMOMETpPA
37 SIBnenue TAroteHus u cuna Tskectu. Cuna TsbKecTu
' Ha Apyrux miaHerax. Bec rena. Hesecomocth
38 Cuna Tpenus. TpeHHE CKOJIBXKEHUS U TPEHHE MOKOS.
. Tpenue B npupoe U TEXHUKE
3.9 CnoxeHue CWJl, HalpaBJIEHHbIX MO OJHOW MPSIMOM.
. PaBHOzelicTBYOIIAs CHIT
310 [IpakTudeckue pabOTHI:

OHpeI[eHCHI/IC CKOpPOCTH  pPABHOMCPHOTO  JIBWKCHUS




(apyka B KUAKOCTH, MOJEIU  BJIEKTPUUECKOTO
aBToMOOWIsE ® Tak pjanee). OmnpeneneHue cpeaHen
CKOpOCTH CKOJBXEHHUs Opycka WM IIapuka [0
HAKJIOHHOM  MIOCKOCTH.  OrmpenesieHue  MIOTHOCTH
TBEPJIOTO Tena. OnbITHI, JEMOHCTPUPYIOILKE
3aBHCUMOCTB pacTshkeHus (aedopmariu) mpy>KUHBI OT
OPWIOKEHHOW  cuibl.  OMBITEL,  JEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tesa U

XapakTepa COIMPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne SBICHUSA B Ipupoac: NpUMEpPLI IBMIKCHUA C

3.11 Pa3IMYHBIMA CKOPOCTSIMHM B ’KMBOW M HEKHWBOM IPUPOJE,
JICMCTBUE CUJIBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 TexHn4ecKne ycTpouCcTBa: JUHAMOMETD, IO MINITHUKA
JABJIEHUE TBEPJIBIX TEJI, }KI/IJIKOCTEfI N TA30B
e Hasnenune TBEpHoro tema. CrocoObl yMEHBIIEHUS U
' YBEJTMYCHHUS TaBJICHHS
42 JlaBiieHue raza. 3aBUCUMOCTh JABJICHHS T'a3a OT 00bEMa,
' TeMIepaTypbl
43 [lepenaya naBieHus TBEPIABIMU TEJIaMH, KUAKOCTIMHU U
' razamu. 3akoH Ilackans. [TneBMaTn4yeckue MaIIuHbI
3aBUCHMOCTh  JIaBJICHUS KHJKOCTH OT  TJIyOWHBI.
4.4 ['uapocraTudeckuii mapagokc. CooOIIaronecs coCybl.
['mapaBianyeckre MexaHU3Mbl
AtMocdepa 3emau u atmochepHoe naBiaeHue. [Ipuannbl
n CYILIECTBOBaHUS BO3AYIIHONH 000m0uku 3emiu. OmnbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBJIICHUS OT
BBICOTBI HaJl YDOBHEM MOPsI
16 N3mepenue atmocdepHoro naBineHus. [Ipubopsl mis
' U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelicTtBue XUIAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BeiTankuBarmas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 IInaBanue ten. Bo3nyxonnaBaHue
4.9 [IpakTuyeckue paboThI:




HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOAE OT
00béMa TOrpyXKEHHOH B JKMIKOCTh YACTH TeJja.
Omnpenenenre BhITAIKUBAOLIEH CUJIbI, JEMCTBYIOLIEH Ha
TEN0, NOrpyk€éHHoe B  xKuakocte.  I[Iposepka
HE3aBHCUMOCTH BBITAJKUBAOUIEH CHUJIbI, JAEHCTBYIOLIEH
Ha TEIO B KUAKOCTH, OT Macchl Tena. OmbIThl,
JEMOHCTPUPYIOLIUE  3aBUCHMOCTb  BBITAJIKMBAKOLIECH
CWJIBI, JIEUCTBYIOILIEH Ha TEJIO B JKUJIKOCTHU, OT 00BEMA
NOTPYKEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa  wium

KOHCTPYUPOBaHHE  JIOJKM U  OIlpejeneHue e

Irpy30N0AbEMHOCTH

®dusndeckue  SABICHWS B MPUPOJC:  BIMSIHUE
4.10 aTMOC(hEepHOTO JaBJICHUS Ha )KHBOM OpPraHU3M, TJIaBaHUE

pBIO

TexHuyeckne yCTpONCTBA: COOOIIAIOUIUECS COCYIbI,
A1l YCTPOMCTBO BOJONPOBOAA, THUIPABIUYECKUNA TIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcoc,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora
5.2 Mexanuyeckasi MOLIHOCTh
53 [Ipocteie  MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas
' iockocTh. [IpaBuio paBHOBecHs pblyara
54 [IpumeHeHue npaBuia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBwio»  MexaHuku.  Kosddunuent
5.5 M0JIE3HOTO NeCcTBUS MEXaHHU3MOB. [Tpocteie
MEXaHU3MbI B OBITY U TEXHUKE
5.6 [loreHumanpHas SHEprUM Tea, NOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lTonnas mexaHuueckas SHeprus. 3aKOH M3MEHEHHS U
. COXpaHEHUsI MEXaHUYECKON IHEPTrUn
- [IpakTudeckue pabOTHI:

Onpenenenne  pabOTBl  CWJIBI  TpPEHHs  TIpU




PAaBHOMCPHOM JABMKCHUU TCJ1a 10 I‘OpPI30HT8,JIBHOfI
noBepxHocTuU. VccnenoBanye ycioBUil paBHOBECHSI pblyara.
N3smepenne KIIJ HakimoHHOM tockocTH. M3ydueHue 3akoHa

COXpaHCHUA MEXaHHYECKOM OHECPIruu

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YeJIoBeKa
TexHuyeckue yCTpOMCTBA: pblYar, IMOJBHXKHBIM U
5.11 HETOJBUKHBIN OJOKH, HAKJIOHHAS TUIOCKOCTb, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTbI COAEPKAHUS
pasaena 3JIeMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHHUs BellecTBa. Macca H  pa3mepsl
' MoJeKya.  OmnbITbl, NOATBEPKIAIOIINE  OCHOBHBIE
MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPHUH
Mopenn  TBEpIOro, SKUAKOTO U Ta3000pa3HOro
6.2 cocTosiHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObsicHEHHE CBOWCTB T'a30B, JKUJAKOCTEH M TBEPIBIX TEJ
6 6.3 Ha OCHOBE [OJIOKEHUH MOJEKYJIIPHOKMHETHUECKOU
TEOPUHU
6.4 CmauyuBaHue U KaWJUISIPHBIE SIBJICHUS
6.5 TerioBoe pacliipeHue U coxaTue
66 Temnepatypa. CBsi3b TeMHEpPATypbl CO CKOPOCTHIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
67 Buytpennss sneprusi. CnocoObl H3MEHEHUS BHYTPEHHEH
. SHEPTUU: TeIUIonepeaaya U COBepIIeHne pabOThI
6.8 Buasl Tennonepenaun: TEMIONPOBOJAHOCTb, KOHBEKIIHS,




U3JIy4eHUE

KomnnuectBo  TEmJIOTHI. VnenrHagd  TEIIOEMKOCTDH

6.9
BELIECTBA
TeriooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOTO OajaHca
611 [1naBnenue u oTBEpAECBaHNE KPUCTANIMYECKUX BEILIECTB.
. VY nenbHas TEII0TA MJIABICHUS
[TapooOpazoBanne u  koHAeHcarusi.  Vcmapenwue.
610 Kunenue. VYaenbHas  Temiota  mapooOpa3oBaHUSI.
' 3aBUCHUMOCTb TEMIIEpATypbl KUIEHUS OT aTMOC(EpPHOro
JTaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 OHeprus TOIUINBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurarenei  KIIJ
6.15 TEIUIOBOTO ABUrarens. TemsoBsle ABUTaTead W 3allnATa
OKpYXKalolleu cpebl
3aKOH COXpPaHECHMS U NPEBPAILECHUS YHEPIUH B TEILIOBBIX
6.16
npoueccax
[TpakTuyeckue paboOThI:
OnbiTel MO OOHApyKeHHIO  JEeWCTBUSA  CHI
MOJIEKYJIIPHOTO NPUTSKCHHUS.
OneIThl O BBIPAIIMBAHMIO KPHUCTAJUIOB TOBAPEHHOU
COJIN WJIM caxapa.
OnbITel 1O HAOIIONEHUIO TEIJIOBOIO PaCIIUpPEHHS
617 ra3oB, )KUJKOCTEH U TBEPIBIX TEIL.

Omnpenenenue JaBieHUs BO3/IyXa B OaJUIOHE IINPUIIA.

OnbITEl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS
BO3/IyXa OT €ro 00bEMa 1 HarpeBaHus WIH OXJIAKICHUSI.

[IpoBepka rumnoTe3bl TMHEHHOW 3aBHUCUMOCTH JJIMHBI
CTONIOMKA J>KUIKOCTH B TEPMOMETPUYECKOM TpyOKe OT
TEMIIepaTyphI.

Habntonenue n3MeHeHust BHyTpeHHEH SHEepruu Tena B




pe3ylbTaTe TeIonepeaun U padoThl BHEIIIHUX CHIL.

HccnenoBanue SIBIICHUS TemIooOMeHa npu
CMEILIMBAHUM XOJOAHON U rOpsYEi BOJIBI.

OrnpenenieHne KOJIMYECTBA TEIUIOTHI, MOJY4€HHOTO
BOJOH TIpH TEIUIOOOMEHE ¢ HarpeTbiM METALTHYCCKUM
HWIAHAPOM.

Ornpezenenue yaelIbHOM TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucnapeHus.

Ornpezenenne OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeapHON TEIIOTHI IIABJICHUS JIbJA.

du3nyecKkue SBJICHUS B MPHUPOJEC: MOBEPXHOCTHOE
HAaTsOKCHHUE W KallWUIAPHBIC SABJICHUA B IIPUPOJC,
6.18 KpUCTAJUIBI B MpUpoJe, ndimydeHne CoJIHIA, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

WHesI, CHeTa.

TexHuueckue  yCTpPOMCTBA:  KaMWUIAPHI, HPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAJUIOB, >KUJIKOCTHBIA TEpPMOMETD,
6.19 JATYUK TeMIEepaTypbl, TEPMOC, CHCTEMA OTOILUICHUSA
JIOMOB, THUTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUTaTC]Ib BHYTPECHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWSA

7.1 DnekTpusanus Teil. [[Ba poaa 3JIeKTpUYECKUX 3apsi0B

BzaumopeiictBue 3apsbkeHHbIX Tell.  3akoH  Kynona
7.2 (3aBHCHMOCTh CHIIbI B3aUMOJICUCTBUSI 3apSHKEHHBIX TENT OT

BCJIMYUHEI 3apsA 0B U PACCTOSAHUS MCKIAY TeJ'IaMI/I)

DnekTpuueckoe mnoiie. Hanpsok€HHOCTD 3IEKTPUUECKOTO
7.3 noJia. [IpuHIUI Cynepno3uuK SIEKTPUUECKUX MOJei

(Ha Ka4eCTBEHHOM YPOBHE)

Hocutenn »nexTpuueckux 3apsaoB. ODJIEMEHTApHBIN
7.4 anekTpudeckuil 3apsan. Crpoenue aroma. IIpoBogHuku n

JAUSJICKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia




OnexTpuueckuii  TOK.  YCJIOBHS  CYyLIECTBOBaHUS

70 IIEKTPUUECKOT0 TOKa. VICTOUHHUKHN TOCTOSIHHOTO TOKa
JeiicTBus IIEKTPUYECKOTO TOKa (TeroBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTSAX U razax
. Onexrpuueckas 1enb. Cuia TOKa. ODJIEKTPUUECKOE
' HaIpsKEHUE
- ConpoTHuBieHNE MPOBOJHUKA. YaenvHOE
' COTIPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma i yyacTKa Lenu
11 [TocnenoBarenbHOE W TapaielbHOE  COEAMHEHUE
' MIPOBOTHUKOB
PaGota w MOIHOCTH DIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
713 DNEeKTPUYECKUE IEeMH M TOTPEOUTENN AICKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambikaHMe
[TocTostHHBIE MarHuThl. B3aumoneicTBHE MOCTOSIHHBIX
7.14
MarHuToB
715 MarauTtHoe mojie. MaruuTHoe moje 3eMiid U €ro
' 3HauUEHUE JJIs )KU3HU Ha 3emie
716 OnbiT Opcrena. MarHuTHOE MOJIE AJIEKTPUUYECKOTO TOKA.
' [IpyMeHeHue IeKTPOMAarHuTOB B TEXHUKE
JleiicTBe MarHWTHOTO TOJS HA MPOBOJHUK C TOKOM.
719 DNeKTpoABUraTeNlb MOCTOSHHOTO ToKa. Vcmonb3oBaHue
' JNIEKTPOJABUTaTENe B TEXHUYECKHX YCTPONCTBaX M Ha
TpaHCIIOPTE
Onbitel  ®apages.  SIBieHHME  AIEKTPOMArHUTHOM
7.18
uHaykuuu. IIpasuno Jlenna
DIIEKTPOTeHEPATOP. Crioco0sl MOJTy4EeHHS
7.19 JJIEKTPUYECKON  DHEpIUM. OJEKTpPOCTaHIIMM ~ Ha

BO300HOBJISIEMBIX UICTOYHUKAX OHEPTrun




7.20

[IpakTuyeckue paboOTHI:

OnbITH IO HAOTIOACHUIO ICKTPHU3AIUHN TEN WHIYKIHCH
U TIPU COMPUKOCHOBEHHUH.

HccnenoBanue [eHCTBUS  JIEKTPUYECKOTO IOJISL  HA
MPOBOJIHUKH U TUDJICKTPUKH.

COopka u mpoBepka pabOTBI DIEKTPHUSCKON IenHU
MOCTOSTHHOTO TOKA.

H3mepenue u peryaupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.
HccnenoBanme 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yepe3
pPEe3UCTOp, OT COMPOTHUBIICHUSI PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTope.

OMBITHI, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTD
AIEKTPUYECKOTO COTPOTUBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TIIOTIAI TIOTIEPEYHOTO CEYCHHS U MaTepHaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHDKEHUW  TIPHU
MOCIIEZIOBATEIbHOM ~ COEIMHEHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuiia sl CUIIBI TOKA MPHU MapajlyieIbHOM
coenuHeHUH  pe3uctopoB.  OrmpexneneHue  pabOTHI
JNEKTPUYECKOTO TOKa, MIYIIEro 4Yepe3 pPe3UCTop.
OnpeneneHre  MOIIHOCTH — AJIGKTPUYECKOTO  TOKa,
BbIIETIsIEMOI Ha pe3ucTope. VMccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UIYIIETO 4Yepe3 JaMIOYKy, OT HampsKEHHs
Ha Hell. Onpenenenue KIIJ[ narpesatens. MccnenoBanue
MAarHUTHOTO B3aUMOJICHCTBUS TMOCTOSHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO MOJIsl HOCTOSIHHBIX MarHUTOB MPHU
ux oObenuHeHWHW U  pasneneHun. McciaemoBanue
JEUCTBHUSI IIEKTPUUECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.
OnbITel,  JAEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIBI
B3aMMO/JICHCTBUS KaTYIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBJeHHs TokKa B Karymike. l3yuenue
JEUCTBUSI MArHUTHOTO TOJII Ha MNPOBOJAHUK C TOKOM.

Koncrpynposanue u H3y4YEeHHUE paboThI




3JEKTPOABUTATETISA. H3smepenne KITA
IEKTPOIBUIATEILHOMN YCTaHOBKHU. OnbITe o
WCCIICIOBAHUIO SIBJIEHUS DJIEKTPOMArHUTHON WHIYKIUU:
HUCCIICAOBAHUEC N3MEHECHHI 3HAUCHUSI U HalpaBJICHUA

HHAYKIIUOHHOT'O TOKa

7.21

Odusnyeckue SBICHUS B TPUPOJIC: IJICKTPUUICCKHE
SIBJICHU S B aTMOC(bepe, QJICKTPUYCCTBO KHBBIX
OpraHru3MOB, MarHUTHOE TOJIe€ 3eMITH, Aperd MOJIFOCOB,
POJIb MarHUTHOI'O TOJIA JJId ’)KM3HU Ha 3CMJ'IC, MOJIAPHOC

CHSHUEC

7.22

TexHn4eckne yCTpPOMCTBA: 3JIEKTPOCKOIl, aMIIEPMETP,
BOJITMETP, PEOCTAT, CUETUUK IEKTPUUECKON SHEPIUH,
JNIEKTPOOCBETUTEIbHBIE ~ MPUOOPBI,  HarpeBaTeiIbHbIE
ANEKTPONPUOOPHI (mpumeps), ANEKTPUYECKUE
MPEAOXPAHUTENH, DIIEKTPOMArHUT, 3JIEKTPOJIBUraTEIb

IMOCTOSITHHOT'O TOKA, FCHEPATOP IMOCTOSAHHOT'O TOKA

9 KJIACC
Kon
Konm snementa [IpoBepsieMbie 3JIEMEHTHI COJEPIKAHMS
pasnena
MEXAHUWYECKUME SIBJIEHMSI
o1 MexaHnudeckoe JBW)KEHHE. MarepuainbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENHLHOCTh MEXaHUYECKOT'O JIBIKCHHS
8.3 PaBHOMEpPHOE NTPAMOTMHEHHOE IBIYKCHUE
8 HepaBnomepHnoe MPSMOJIMHENHOE JIBIDKCHHE.
8.4 Cpennsis U  MTHOBEHHas CKOpOCTb  Tela  IIpHU
HEpPaBHOMEPHOM JIBH>)KEHHUH
8.5 YckopeHue. PaBHOyCKOpEHHOE MIPSAMOJIMHEWHOE
' JIBIDKEHUE
8.6 Cso0Ooanoe nagenne. OneITel [ anunes




PaBHOMEpHOE nBUkKEHHE 1O OKpy:kHOCTH. [lepuon u

8.7 yactota oOpamienus. JIuHeiHas M yrioBas CKOPOCTH.
LlenTpocTpeMUTENBHOE YCKOPEHHE

8.8 [TepBriit 3axkoH HeroToHa

8.9 Bropoii 3akon HeloTona

8.10 Tpetuii 3akon HeroToHa

8.11 [IpyHIMD cynepno3uuuu cui

8.12 Cuna ynpyrocrtu. 3akoH ['yka

%13 Cuna TpeHus: cuJla TpPEHHUS CKOJBXEHMs, CHIIa
' TPEHUS TTOKOSI, APYTHUe BUIBI TPCHUS

%14 Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHHUS.
' YckopeHnue cBOOOHOTO TMaIeHUS

%15 JBuxenne  mmaHer  Bokpyr  Connpa.  IlepBas
' KocMuyeckasi ckopoctb. HeBecomocTs U meperpys3ku

816 PaBHOBecue  MmaTepuanbHOW  TOUKH.  AOCOIIOTHO
' TBEPJIOE TEJIO

817 PaBHOBecue TBEPAOro Tena € 3aKPEINJIEHHOW OChIO
' BpaieHusi. MoMeHT cuibl. LleHTp TshkecTn

8.18 Nmnynece Tena. M3menenne umiyinbca. UMmynbe criibl

8.19 3aKOH COXpaHEHUsl UMITYJIbCA

8.20 PeakTuBHOE IBIKEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTh

829 PabGora cun Tsxectw, ympyroctu, TpeHus. CBs3b
' SHEPTUU U paboThI

823 [loTennmaneHass dSHeprus Tena, MOJHATOrO  Haj
' MOBEPXHOCTHIO 3eMIIH

8.24 [ToreHunanbHas 3HEPIUs CKATON IPYKUHBI

Kunernueckas sHeprus. TeopemMa 0 KMHETHYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON PHEPIUH
[IpakTyeckue paboOTHI:
8.27 Omnpenenenue cpeaHell CKOPOCTH CKOJIBXEHHUS Opycka

WM JBWKCHHA NIapHUKa II0 HAKJIOHHOHN IIJIOCKOCTH.




Omnpenenenre yCKOpeHUsl Tena MPU PaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIyTM OT BpPEMEHH IIpU
PaBHOYCKOPEHHOM JIBIDKCHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka rUMOTE3bl: €CAM HPU PABHOYCKOPEHHOM
JBIDKEHUU 0€3 HadallbHOW CKOPOCTH ITyTH OTHOCSITCS
KaK psaJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOLIUE
IIPOMEXYTKU BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CUJIbI TPEHUS CKOJIBKEHUS
OT CWJBl HOpPMalbHOro jaBiieHus. OnpeneneHue
koo duimenta TpeHuss ckoJbxeHus. OmnpeneneHue
KECTKOCTH TpyXkuHbL. OrnpeneneHue padOThl CHUIIBI
TpeHHs] TpU PaBHOMEPHOM JIBIDKEHUM Tejla IO
TOPU3OHTAIbHOM MoBepxHOCTH. OrmpeneneHue padboThI
CHUJIBI  yOpPYyrocTH  IpU  NOABEME  Ipy3a  C
UCIIOJIb30BAHUEM  HEMOJBIDKHOTO U MOABUKHOIO

OJIOKOB

duszndeckue ABJICHUS B mpUupoac: NpUIMBEI U OTIUBEI,

8.28 nBmkeHrue 1iaHeT COJIHEYHOM CHUCTEMbl, PEaKTHUBHOE
JIBIKCHHE KUBBIX OPTaHU3MOB
820 TexHudeckue  yCTpOWCTBA:  CHUAOMETP, JaTYUKH

IMOJIOKCHHS, PaCCTOSAHHA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIEBAHWA 11 BOJIHBI

KonebaTenpHoe JBHXXCHHC. OcHOBHEBIE XapaKTECPHUCTHUKU

- KOJICOAHMI: TIEPHOJI, YACTOTa, aMILTUTYIa
92 Maremaruaeckuii u NPYXKHUHHBIN MasITHUKH.
' [peBpamienue sHEPrum Mpu K0JIe0aTEILHOM JBHKEHUH
93 3aryxaromue KoJyiebaHusi. BblHyXJIeHHBIE KOJIeOaHUs.
' Pe3onanc
Mexanunueckue BOJIHbI. CBONHCTBA MEXaHMYECKUX BOJIH.
94 [IpononbHble M MomnepevHble BOJHBI. J[JIMHA BOJHBI U
. CKOpPOCTh €€ pacHpoCTpaHeHus. MexaHMUeCKUe BOJIHBI
B TBEPJOM TeJle, CeiicMUYEeCKHEe BOJIHBI
9.5 3Byk. ['pomMKkOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa




9.6 Nudpa3Byk u yapTpasByk
[IpakTuyeckue pabOTHI:
OnpeneneHne 4YacTOThl W Iepuoja  KojeOaHui
MaTEeMaTHYECKOTO MasTHUKA.
OnpeneneHne 4YacTOTBl W Iepuoja  KoJjeOaHWi
NPYKHHHOTO MasiTHUKA

97 HccnemoBanue 3aBUCUMOCTH  Tepuoja  KoJieOaHU

' MOJIBEIEHHOTO K HUTH Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TIepuoJa  KoJieOaHUM
NPYKHHHOTO MasTHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBHCHMOCTH neproaa KoJieOaHui rpy3a,
MOJIBEIIIEHHOTO K HUTH, OT MacChl TPy3a U KECTKOCTH
npyXuHbBL. M3MepeHue yckopeHus: CBOOOTHOTO TaICHUS
dusnyeckue SBJICHHUS B TPHUPOJIC: BOCIPUATHE 3BYKOB

9.8 )KUBOTHBIMH, 3E€MJICTPSCEHUE, CEUCMUYECKUE BOJIHBI,
I[yHAMH, 9XO

9.9 TexHuueckue yCTpPOMCTBA: 53XOJOT, MCHOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATI'HUTHOE IIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTpOMaFHI/ITHOG I0JI€E. BHGKTPOMaFHI/ITHBIe BOJIHBEI.

101 CBolCTBa JIEKTPOMArHUTHBIX BOJIH
10.2 [Ilxana »1eKTpPOMAarHUTHBIX BOJIH
10.3 OnexkrpomMarHuTHas npupoaa ceera. CKOpoCTb CBeTa.
' BosnHoBBIE CBOMCTBA CBETA
10 [IpakTrnyeckue paboOThI:
10.4 N3yuenue CBOWCTB  3JEKTPOMArHUTHBIX BOJH C
MOMOIILI0 MOOMIBHOTO TenedoHa
dusuueckue SBJIEHUS B IMPUPOJE: OHUOJIOTHYECKOe
10.5 JEUCTBHE BUJIUMOTO, yAbTPapHOIETOBOTO u
PEHTTEHOBCKOTO M3Ty4E€HUN
10.6 Texnuueckue yCTpOIiCTBa: HCIIOJIb30BAaHUE
. 9JIEKTPOMArHUTHBIX BOJIH AJIs1 COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11
11.1 JlyueBas monens cBera. MicTouHMKY CBETa




11.2

[IpssMonMHENHOE PAacIPOCTPAHEHHUE CBETA

Otpaxxenue cBera. [110cKoe 3epkano. 3aKOH OTpasKeHHS

11.3
cBeTa
114 [Ipenomnenune cBera. 3akOH NPEJOMIIEHHS CBETA.
' [TonHoe BHYTpEeHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xon nydeit B TuH3E
w Ontuueckast cucrema Qoroanmnapara, MHUKPOCKONA |
' TejecKomna
s I'maz kak onrtudeckas cucrema. bimsopykocts u
' JTAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B cnektp. OnbiTel HptoTOHA.
' CrnosxeHue CeKTpajJbHBIX I1BETOB. /lucnepcus cBeta
[TpakTrueckue pabOTHI:
HccnenoBanne  3aBUCUMOCTH  yrja  OTpaskKeHUS
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
W3ydeHne xapakTepUCTHK M300pa)KeHUs mpeaMmeTa B
IUIOCKOM 3€epKaiie.
HccnenoBanue 3aBUCUMOCTU yrjla MPEIOMIICHUS
CBETOBOTO Jlyya OT yrja MaJeHus Ha IPaHULE «BO3AYyX —
11.9 CTEKJION.
[Tony4yenne M300paKEHHUI C TIOMOIIBI0 COOMPAOIIICH
JIMH3BI.
Omnpenenenre (HOKyCHOTO PacCTOSHUS U ONTHYECKOU
CHJIBI COOMPAIOIIEH JINH3BI.
OMnBITHI MO Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.
OnBITH 1O BOCHIPUSTHIO IIBETA MPEAMETOB MpPU HX
HAOIOJICHUH Yepe3 IIBETOBbIE (DHIBTPHI
Ouznueckue ABIeHUs B mpupoje: 3arMenus CoiHIa U
11.10 JlyHbl, 11BE€TA TEJ, ONTHYECKHUE SBJICHHS B atMocdepe
(uBeT HeOa, pedpakiius, pagyra, MUPax)
11 TexHuueckue YCTpOMCTBA: OYKH, MIEPUCKOTI,
. dboToanmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBEGIE SAABJIEHUA
12
12.1 OmnbiTel Pezepdopna u miaHerapHas MoOJeNb aToMa.




Monens aroma bopa

I/ICHYCKaHI/Ie 1 Iorjiomc€HUE CBETa aTOMOM. KBaHThI.

12.2
JIunenyaTsle CIIEKTPHI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHS
14 Crpoenue aromHoro szapa. HykionHas Mopenb
' aTOMHOTO sapa. M30T0mbI
125 PagnoaxtuBHble npespaiuenus. [lepuon mnosypacnana
' ATOMHBIX SIJIEP
126 SAnepHble peakuuu. 3aKOHBI COXpaHEHUS 3apsAOBOrO U
' MaccoBOI'O YHUCEl
12.7 DHeprus cBsI3U aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
123 Peakuuu cunTtesa u genenus aaep. IcTouHUKH 3HEPrUH
' CouHiia 1 3B€311
129 Snepnas osHepretwka. JleWicTBHE  paJMOAKTUBHBIX
' U3ITyYEHHUH Ha KUBbIE OPraHU3MBI
[IpakTrueckue paboOTHI:
HaGmroneHne CIUIOIIHBIX M JUHEWYATBIX CIIEKTPOB
1210 U3ITyYEHUSI.
HccnenoBanue TPEKOB: HM3MEpPEHUE PHEPIHMM YACTHIIBI
110 TOPMO3HOMY ITYTH (110 poTorpadusim).
W3mepenue paauoakTuBHOTO (oHa
Ousnyeckue SBIEHUS B MPUPOJE: ECTECTBEHHBIN
paZvOaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 PaIMOAaKTUBHOE W3JIyUCHUE MPUPOJTHBIX MHUHEPAJIOB,
NEHCTBUE PATUOAKTUBHBIX U3IYYCHHH Ha OpraHu3M
YyeloBeKa
12 Texuuyeckue yCcTpoiicTBa: CHEKTPOCKOTI,

I/IH)II/IBI/II[yaJ'ILHLII‘/‘I J03UMCTpP, KaMepa Bunncona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MUDa;
c(hopMUPOBAHHOCTh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3U
U TO03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJM HKCHEPUMEHTa B
¢uzuke, o cucreMooOpasyroueil poau (U3MKK B  Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHUM M WX POJU B IIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCHUHCKUX U 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOLIETO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO MW TOJE), O IBWKCHUU KaK
crioco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEIIECTBA, O (DU3NYECKON CYIIHOCTH SIBICHUH TPUPOIBI
(MEXaHUYECKHX, TEIUIOBBIX, OJJCKTPOMATHHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE pacliO3HaBaTh MPOSBICHNUE U3YUYCHHBIX (DU3MUECKUX SIBICHUH
B OKpYXKAlOIIeM MHUpPE, BBIACISAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO almapara U CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCIICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (bYHI[aMeHTaJ'IBHBIe " OMIIMPUYCCKUC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

BrnageHnne ocHOBaMM METOJOB HAYYHOTO IIO3HAaHUS C Y4ETOM
coOoIeHHs MpaBUIl O€30MacHOro Tpyda: HaOMtoaeHue (U3NYECKUX

SIBIICHUWI:




YMEHHUE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY
13 JaHHOTO Habopa 00OpyTOBaHUS MO MHCTPYKIIUU, OMHUCHIBATH XOJ
OTIBITA U 3aMHCHIBATH €T0 PE3yNIbTaThl, (POPMYIUPOBATH BHIBOIbI;
IPOBE/ICHUE MPSMBIX M KOCBEHHBIX H3MEPEHHUH (PU3MUECKIX BEITHMUNH:
YMEHUE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATENILHO coOupaTh
OKCIIEPUMEHTAIBHYI0  YCTAaHOBKY [0 HMHCTPYKIHH, BBIYUCIATH
3HaYCHUE BEJIWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIE PE3YIbTATHI C
Y4€TOM 33/JaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUM;
MPOBEACHNE  HECJIOKHBIX  OKCHEPUMEHTAIBHBIX  HCCICOBAHUMA;
CaMOCTOSITEILHO  cOOMpaTh  AKCIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJTIydeHHBIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIHUI] U
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIE0OBaHUs

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOSHUS
ra3oB, XHUJAKOCTEH W TBEPIBIX TeJ, IJIAHETapHas MOJENb aroma,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO $/ipa) U YMEHHE MPUMEHSTb UX s

00BbICHEHUS (PU3HUECKHUX MPOIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TEJl, B TOM
yyclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4eHHbIE CBOICTBA (PU3MUECKUX

ﬂBJ'ICHPIfI, (bI/I3I/I‘IeCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHele 3adaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCIOJIB3YS 3aKOHBI W (OPMYJIBI, CBsI3bIBAIONIME  (DU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3alMChIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJOCTAIONIUE JaHHBIC, BBIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOX0IUMBIC ISl € PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JIaHHBIE,
OPOBOAUTH PAcu€Thl U OLEHUBATh PEATHCTUYHOCTH TOTYYEHHOTO
3HaueHUsl (pU3MYecKOl BETUUHMHBI; YMEHUE OMpPENeNsITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a4Un

YMmenue XapaKTepu3oBaTb IMPUHIUIIBI JEHUCTBUSA TEXHHYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIINIIICHHBIX

TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3YSA 3HAHUA O




CBOMCTBaX (PU3UYECKUX SBICHUH M HEOOXOIUMbIE (PHU3HUECKHE

3aKOHOMEPHOCTH

10

YMeHHe HCHoJb30BaTh 3HAHUS O (U3HYECKHX SBJICHUAX B
NOBCEIHEBHON KM3HM sl  oOecriedyeHus O€30MacHOCTH — NPHU
oOpamiernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIOAECHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKaIOIIeH cpeae; IOHUMAaHHUE
HEOOXOMMOCTH TPUMEHEHUS JOCTIDKEHUH (UMK W TEXHOJOTHUH

AJIg palfuOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moucka, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALUU
(U3MYECKOTO COJEP)KaHUA C MCMOJIb30BAaHUEM HWHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHMBATh JOCTOBEPHOCTD
MoJaydyeHHOW wuH(OpMaluM Ha OCHOBE HWMEIOIIMXCS 3HAHUM |
JOTIONTHUTEbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IIpH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-NOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHusl, CIPAaBOUYHbIE MaTEpUaibl, PECYPChl CETU
Wnrtepuer; BnageHue 0a30BBIMM  HaBBIKAMU  MPeoOpa3oBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
O13 11O PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUYECKHUE SBJIEHUA
1 Mexannueckoe JBukeHue. MarepuanbHas Touka. CucremMa oOTcuéra.
' OTHOCUTETBHOCTH JIBHXKCHUS
PaBHOomMepHOE M HepaBHOMepHOe ABWKeHue. CpenHsas ckopoctb. Dopmyna
1.2 JUTSI BBIYMCIICHUS CPEAHEH CKopocTr: v = S/t
PaBHOMEpHOE MPSAMOIMHENHOE NBM)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Teia
OT BPEMEHHM B CITy4ae paBHOMEPHOTO MPSIMOJIMHENHOTO JIBMOKEHUS
13 x(f)=x,+vt
I'padvkn 3aBUCHMOCTH OT BpEeMEHHU Ui MPOEKIHH CKOPOCTH, MPOEKIIHU
MepeMEelIeHUsl, MyTH, KOOPAMHATHI NPHU PABHOMEPHOM MPSIMOJMHEWHOM
JBUKEHUN
3aBUCUMOCTb KOOPAMHATHI TEJIa OT BPEMEHHU B CIy4ae PAaBHOYCKOPEHHOIO
HNPSIMOJIMHEMHOTO JIBUKECHHUSL:
2
Sy} =Vg, *f+ay* ;
2
@opmMyIbl Uil NPOEKIUU NEPEMEIIECHHS], TPOEKIMH CKOPOCTU U IPOEKIUU
YCKOPEHMS IPU PABHOYCKOPEHHOM MPSAMOJUHEHHOM JBUKEHUU:
2
1.4 s.(D=yy, - t+a,- 5
U_\'('f) =Upx T4, 'z,
a, () =canst,
Ulrl - l"}l:r: zz‘g:rsrc
I'padmku 3aBUCHUMOCTH OT BpPEMEHHU JUIsl MPOEKIMU YCKOPEHHS, MPOCKIIHH
CKOpPOCTH, IPOECKLMHU IEPEMELIEHUs, KOOPAUHATHI IPU PAaBHOYCKOPEHHOM
IPSMOJIMHENHOM JIBUKEHUU
15 CBoOonHoe manenue. @opmyIibl, OMHUCHIBAIONINE CBOOOJHOE TaJeHUE Tena

10 BE€pTUKAIIN (,[[BI/I)KCHI/IC TCJIa BHHU3 WK BBCPX OTHOCUTCIILHO IMOBEPXHOCTU




3emnn). ['padmkn 3aBUCUMOCTH OT BpPEMEHM ISl MPOSKUUH YCKOPEHUS,
MPOEKIUH CKOPOCTH M KOOPAWHATHI NPU CBOOOJHOM TAJCHUM Teja IO

BEPTUKAIIN

CKopocTh paBHOMEPHOTO JBIKEHHUSI Tela MO OKpyKHOCTH. HampaBneHue
CKOPOCTH.

®opmyiia ISl BBIYUCICHUSI CKOPOCTH YEPE3 PAJANYC OKPYKHOCTH U MEPHO]

oOpareHus:
2mR
o=
T

LlenTpocTpeMuTenbHOe ycKkopeHue. HampaBieHHe HEHTPOCTPEMHUTEIBHOTO

1.6 yckopeHusi. @opmyna Juisi BBIYUCICHUS YCKOPEHHUS:
2
a. = L
" R
®dopmyra, CBI3BIBAIOIIAS TIEPUOJ] M YaCTOTY OOpaIeHus:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzmdeckas BennuuHa. CI0KeHue Chil
1.9 SIBnenune unepunu. Ilepseiit 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10

COHaHpaBHeHHOCTb BCEKTOpPa YCKOPCHMU: TCJIa U BEKTOpPA CUJIBI,

JIEHCTBYIOLIEH HA TEJIO

1.11

Bzaumoperictsue Ten. Tpernit 3akoH HeroToHa:

Fry=-Fiy




TpeHI/IC IOKOA W TPCHUC CKOJIBXKCHUS. CDOpMy.TIa UL BBIYUCIICHUSA MOOYJIA

CHJIbI TPCHUSA CKOJIbXKCHUSA!

1.12 F_=u-N
=t
Hedopmanus tena. Ynpyrue u Heynpyrue nedopManyu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe Tsarotenue. 3aKk0H BCEMUPHOTO TATOTEHUS:
My -1,
F=g. .1 2
R
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
1.14
®dopmyna s BEIYUCICHUS CHIIBI TsDKECTH BOIM3U moBepxHocTy 3emunn: F =
mg.
JBmwxenue mianet Bokpyr ConHna. [lepBas kocMudeckass CKOpOCTb.
HeBecomocTts u eperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkasi BeJIHUrHa.
1.15 p=mo
Nmnynsc cuctemsl ten. M3menenue ummnyinbca. UMImynbc cuiibt
3aKOH COXpaHEHUsl UMITYJIbCA JUIsl 3aMKHYTOW CUCTEMBI TEII:
1.16 D=myyy iUy =const
PeakTuBHOE NBMXKEHUE
Mexannyeckasi pabora. @opmyna sl BBIYUCICHUS PaOOThI CUIIBL:
A=Fsoosa
Mexanuyeckasi MOITHOCTB:
1.17
A
N==
I
L18 Kunernueckas u noreHumanbHas sHeprusa. Gopmysia ajsi BHIYUCICHUS

KUHETHUYECKOM OHECPruun:




Hﬂ'}z
S

Teopema o kuHeTHUeCcKOU dHeprun. Gopmyrna 1 BHIYUCICHUS

IOTEHIMAIBbHOW SHEPIUM TEJIa, IIOIHIATOIO

HaI 3eMIIEH:

E,= mgh

1.19

Mexanundeckast SHEPTHsL:
E=E;.+E P

3aKOH COXpAaHEHMS MEXaHH4ecKou 3Heprun. @opmyna s 3aKkoHa

COXpaHEHUsI MEXaHWYECKOW SHEPTUH B OTCYTCTBUE CHII TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPIUU MPHU HAJTMYUK CHIIbI TPEHHUSL.

1.20

[IpocThie MEXaHU3MBI. «30JI0TOE TTPABHIIO» MEXAHUKH.
Peruar. Moment cuisl: M - Fl.

VYcnoBue paBHOBECHUS phlvara:
M +M, +..=0
[ToaswxHbIN 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,

n= Anonesman

AS&IIH‘I A

1.21

JlaBnenue TBEPOTO TEA.

<I)0pMyJ1a JJIs BBIYUCICHUA JaBJICHUA TBép,I[Ol"O TCHIa:

_F
pP==-

JlaBnenue raza. ATMmocdepHoe 1aBlIeHUE.

I HUAPOCTATUYICCKOC NABJICHUC BHYTPHU KUIKOCTH.

<D0pMyna JUIL BBIYUCIICHUSA JAaBJICHUA BHYTPH X KUJAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBaudeckuil npecc

1.23

3akoH Apxumena. Popmyna Uisi ONPEACIICHUS BBITAJIKNUBAIOIIEN

CUJIBI,




JEUCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIAKOCTD WM I'as:

VYcnopue nnaBanus Tena. [lnaBanue CyAOB M BO3AYyXOIlJIaBAHUC

1.24

Mexanunueckue KojeOaHHs. AMIUIMTYAA, MEPUON M YacToTa KoJeOaHHIA.

®dopmyiia, CBS3BIBAIOLIAS YACTOTY U IEPUOJL KOJIEOaHU:

1.25

MareMaTtnueckuii M NPYKUHHBIA MasTHUKH. [IpeBpamieHune sHepruu Inpu

KOJ1e0aTEILHOM ABIDKECHUH

1.26

3aryxaromue kojebanus. BeinyxaeHubie konebanus. Pezonanc

1.27

MexaHudecKne BOJIHEL HpO}IOJ'II)HI)IC " MONICPEYHBIC BOJIHEIL. HJ'II/IHa BOJIHBI "

CKOPOCTh PACHPOCTPAHCHHUS BOJIHBI:

h=v-T

1.28

3ByK. [')poMKOCTB M BhICOTa 3ByKa. OTpakeHUE 3BYKOBOM BOJIHBI HA TPAHUIIE

nByX cpel. MHdpa3Byk U yabTpa3ByK

1.29

Ilpakmuueckue pabomol

N3mepenne cpeaHel MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIbI; KECTKOCTH
MPYXUHBI; KO3PPUIIMEHTA TPEHUS CKOJIBKECHHS; paO0ThI CUIIBI TPEHUS, CHIIbI
YIPYTOCTH; CPEIHEH CKOPOCTH JIBIKCHHS OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpEeHHsI OpycKka Mpu ABMKECHUHW IO HAKIOHHOW IUIOCKOCTH; YacTOTHI U
nepuoja KoJiebaHWH MaTeMaTHYeCKOro MasTHUKA, YacTOThI M TEpHOoJa
KOoJIeOaHWil TMPY)KUHHOTO MAasTHHKA; MOMEHTA CHJIbI, JCHCTBYIOIIETO Ha
pblyar; paboThl CHUJIBI YOPYTOCTH TMpU MOABEME Tpy3a C IOMOIIBIO
HEMOJIBKKHOTO OJI0Ka; paboThl CHIIBI YOPYTOCTH NpU TOIBEME TIpy3a C
IIOMOIILIO ITOABMYKHOIO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPY:KEHHOMN
YacTH TejJa W OT IUIOTHOCTH JKMIKOCTH; HE3aBHUCHMOCTH BBITAJIKWBAOIICH
CUJIBI OT MAcChl TeJla; CUJbl TPEHUS CKOJBXKEHHS OT CHUJIbI HOPMaJbHOTO
JaBJIEHUS M OT poJa MOBEPXHOCTH; CUJIbl YINPYrOCTH, BO3HHMKAIOLIEH B
OpYy)XHHE, OT CTeTeHHu AeQopMaliyl MPYKHUHbBI; YCKOPEHHsI Opycka OT yria
HAKJIOHA HAMpaBISIOUIeH; TmepuoAa (YacToThl) KoOJEOaHW HHUTSIHOTO
MasTHUKA OT JUTMHBI HUTH; MEepHoaa KojaeOaHUN MPYKHHHOTO MasTHHKA OT

MacCChl TIpy3a H JKECTKOCTHU MPY>XUHLBI; HCCICAOBAHNUC HC3aBUCUMOCTU




neproja KojeOaHWN HUTSHOTO MAasTHHUKA OT Macchl rpysa. I[IpoBepka

YCJIOBUS PABHOBCCHUA pblyara

Qusuueckue s61eHUs 6 npupooe: TPUMEPHl JBUXKEHUS C Ppa3IMYHBIMU
CKOpPOCTSIMM B JKMBOW M HEXKHMBOM IPUPOJIE, NECUCTBUE CHUIIBI TPEHHUS B

npupoac M TEXHUKC, MPUJIMBBI W OTJIMUBBI, ABWIKCHHUC IIJIAHCT CoiHeuHOU

1.30 CHUCTEMBbI, PEAKTUBHOE JBHU)KEHHUE >XWBBIX OPraHU3MOB, pblYarud B Tele
YeJIOBEKa, BIIMAHUE aTMOC(EPHOTO JABJICHUS HA )KUBOW OpraHu3M, IJIaBaHUE
pbIO, BOCTIpUATHE 3BYKOB JKMBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, IIyHAMH, 9XO0
Texnuueckue ycmpotiicmea: CIUJOMETP, TATUYUKH TOJIOKEHUS, PACCTOSIHUS U
YCKOPEHHS, TUHAMOMETp, MOAIIMIIHUKN, PAKEThl, pbIYar, MOJBIKHBIA U

131 HETIOJIBMIKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTh, TIPOCThIE MEXaHU3MBI B OBITY,

' COOOIIAIOIINECs COCY/IbI, YCTPONUCTBO BOJIOTIPOBO/IA, THIPABIMYECKUH TIpecCC,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPITHEBON HACOC, apeoOMETp, IXOJOT,
WCTIOJIb30BAHNE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIO)KEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU  CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOTO, JKHAKOTO W Ta3000pa3HOTO COCTOSHUN
BemecTBa. Kpucrannmuyeckue u aMopdHbIe Tena

59 JBmkenue wyactuil BemiecTBa. CBS3b CKOPOCTH JABWMKEHHMS 4YacTHUI[ C

' TeMriepaTypoii. bpoyHoBckoe nBmwkenue, muddy3us

2.3 CmauuBaHue U KanWJUISIPHBIE SIBIICHUS

2.4 TermoBoe pacuimpeHue u coxaTue

2.5 TermoBoe paBHOBECHE

Y Buytpennss sHeprus. Pabota u Temsornepenaya Kak CrocoObl H3MEHEHHS

' BHYTPEHHEU 3HEepruu

2.7 Buapl Tennonepenaun: TemIONPOBOIHOCTb, KOHBEKLIUS, U3IIy4CHUE
HarpeBanue wu oxnaxiaeHue Tten. KoamdecTBo TemaoThl. Y enbHas
TEINIOEMKOCTb:

2.8

O=cm(t,—1)
29 3aKOH COXpaHEHUs SHEPTrUM B TEIUIOBBIX IMpoIleccax. Y paBHEHUE TEIIOBOTO

OayiaHca:




O +0,+..=0

2.10

Hcnapenue u xonaeHcanus. MI3MeHeHMEe BHYTPEHHEN SHEPruUU B MPOLIECCE
UCIIAPEHUS W KOHJeHcauuu. KumneHue KUIKOCTH. YJIeabHas TeruioTa

napooOpazoBanus: L = Q/m

2.11

BiraxxHoCTh BO3/1yXa

2.12

[InaBnenne u kpucrtammsauus. V3MeHeHHWE BHYTPEHHEH DJHEPruUU IpH

IUIaBJICHUHW U KPUCTAJUIU3allUH. VaenpHas TEMIOTa MIaBICHUS

2.13

BHyTpeHHsI1 SHeprus CropaHusi TOIUIMBA. YJEeNbHAas TEIUIOTa CrOpaHus

TOIUIMBA: ¢ = Q/m

2.14

[Tpunnume! padoTs! TeroBsix Apuratenei. KI1J[ TernmoBoro apurarens

2.15

Ipakxmuuecxue pabomol

WN3mepenue  ynenbHOM — TEMNIOEMKOCTH — METAJUIMYECKOTO  LIMIMHJPA;
KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM KOMHATHON TeMmmepaTypbl
(uKcHpOBaHHOM Macchl, B KOTOPYIO OIYIIEH HarpeTbli IUIUHAP;
KOJIMYECTBA TEIUIOTHI, OTJAAHHOTO HArpeThiM IMJIMHAPOM, MOCIE OMYCKaHUS
€ro B BOJYy KOMHATHOW TeMIEepaTypbl; OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa;
yIEIbHOM  TEIUIOTHl  IUIaBleHUS Jibga. lccienoBaHue — M3MEHEHHUS
TEeMIEPaTyphbl BOABI MPU PA3THUHBIX YCIOBUSX; SIBICHHUS TEIUIOOOMEHA IMpH

CMEIIMBAHUU XOJOJHOU U FOqueﬁ BO/IbI; ITpOLECCa NCIIapCHUS

2.16

Qusuueckue a6neHUs 6  npupode: TIOBEPXHOCTHOE HATSDKEHUE U
KaOWUISpPHbIE SBJIEHUS B IMPUPOJE, KPUCTAUIBI B INPUPOJE, H3IydYEeHUE
ConHua, 3amep3aHue BOJOEMOB, MOpCKHE Opu3sbl; 00pa30BaHUE POCHI,

TyMaHa, UHECA, CHCra

2.17

Texnuueckue  ycmpoticmeéa:  KalWUISAPbl, TNPUMEPbl  UCIOJIb30BaHUS
KPHUCTAJIJIOB, JKHMJIKOCTHBIM TEpPMOMETp, JaT4UK TeMIepaTypbl, TEpMOC,
cucTeMa OTOIUICHHs JOMOB, TMTPOMETPHI, NCUXPOMETpP, MapoBas TypOMHa,

ABUTAaTCJ]Ib BHYTPCHHETO CrOpaHus




3 DJIEKTPOMAI'HUTHBIE ABJIEHU A
3.1 Dnektpusanus Tel. J[Ba Buaa 31eKTpUUYECKUX 3apsiioB
3.2 B3aumonelictBue 3apspkeHHbIX Teil. 3akoH Kynona
33 3aK0OH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
34 Onekrpuyeckoe moje. Hanmpsok€HHOCTH snekTpuyeckoro mojst. [lpuHiun
CYIIEPITO3UIINH IIEKTPUUECKUX T10JIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu snextpuueckux 3apsaoB. JleWcTBUE SIEKTPUUYECKOTO TOJS Ha
ANEKTpUYECKUE 3apsbl. [[pOBOIHUKN U TUAIIEKTPUKHU
[TocrostHHbIN 2nekTpudeckuid TOK. JleWcTBUsL anekTpuueckoro Ttoka. Cuia
Toka. Hanpsbxenue.
3.6 I=q/t,U=A/)
DIIEKTPUYECKOE COMPOTUBIIEHUE. Y AEIBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R = pl/S
18 3akon OMa juis yyactka snekrpuueckou nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE POBOJHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapamienpHO€ COEIMHEHNE POBOAHUKOB PABHOTO COIPOTUBIICHUS:
U=U;I=I+1,; R:&.
CMmelianHble COEAMHEHUS! IPOBOJHUKOB
PaboTa u MomHOCTH 3nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenua:
3.11 O=I"-R-t
310 OneiT Dpcrena. MarHutHoe mosie MpsSMOro MPOBOJAHUKA € TOKOM. JluHum
MAarHUTHON UHAYKIIUH
3.13 MarnuTHoe TMoJ€e MOCTOSSHHOTO MarHuta. B3aumoaeicTBHE MOCTOSHHBIX




Mar"iuToB

3.14 JleficTBME MarHUTHOTO I10JIs HA IPOBOJAHUK C TOKOM

3.15 Oneitel ®apanes. SBnenue snekrpoMarHuTHOM MHAYKIUH. [IpaBuio Jlenuna
Ipaxmuyeckue pabomul
W3mepenue 3IEKTPUYECKOrO  CONPOTHBJIEHMS  PE3UCTOPA; MOIIHOCTU
AIIEKTPUUYECKOTO TOKA; pabOTHI 3JEKTPUIECKOTO TOKA.
WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOLIErO B IPOBOJHUKE
(pe3ucTopbl, JamMmoyka), OT HaNpsKEHUS Ha KOHIAX IPOBOJIHUKA;

3.16 3aBUCHUMOCTH COINPOTHUBIEHUS OT JJIMHBI [POBOJHUKA, IUIOMIAAH €ro
MONEPEYHOT0 CEYEHUSI U YIEIbHOTO COMPOTHUBIICHUS.
[IpoBepka  mpaBuna  uiss  BJIEKTPUUYECKOTO HaIpsHKEHUS npu
MOCJIEIOBATEIbHOM ~ COEAMHEHUHM TPOBOJHUKOB; TMpaBWJIa JUISl  CHJIBI
JNIEKTPUYECKOTO TOKa NPU MAPAJICIBHOM COEIMHEHUU MPOBOJHHUKOB
(pe3ucTophl U JIAMITOYKA)
Qusuueckue s61eHUs 6 npupode. SIEKTPUUECKHE SIBJICHHUS B aTtMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE TI0Jie 3eMiH, Ipeid
TMIOJIFOCOB, POJIb MATHUTHOTO TOJIS JJIs KU3HU Ha 3emiie, OJIIpPHOE CUSTHUE
Texuuueckue ycmpoucmea: 3NEKTPOCKOI, aMIIepMETp, BOJBTMETp, PeocTar,
CUETYMK IJIEKTPUYECKOM DHEPIrHM, AJIEKTPOOCBETUTENbHbIE MPUOOPHI,

3.18 HarpeBaTeIbHbIC AIIEKTPONIPUOOPHI (mpumepsr), JNEKTpUYECKHE
IPEIOXPAHUTEHN, DJIEKTPOMArHUT, JJIEKTPOIBUTATENb MOCTOSIHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 OnekTpoMarHuTHbIe BOJIHBL. [1Ikana 351eKTpoMarHUTHEIX BOJIH

3.20 JlyueBas monens cBerta. [IpsMonnHeitHOe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. [1nockoe 3epkano

3.22 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus cBeta

304 JIunza. Xox nyueit B tunH3e. DoKycHOE paccTossHME MTUH3bL. OnTHYECKas cuiia

' munH3bl: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTu4ecKue npuoopsl
Ipaxmuuecxue pabomol

3.26 W3mepeHne onTuyeckoid Ccuibl  coOuparomed  JuH3bI;  (POKYCHOTO

pacCToAHUA CO6PIp3.IOIJ.ICﬁ JIMH3bI (HO CBOﬁCTBy PAaBCHCTBA PasMCPOB IPEAMETa U




n300pakeHus], KOrJa MpeaMeT pPAcIoJiokKeH B JBOMHOM (hokyce), mokasaress
IIPEIOMIIEHUS CTEKIIA.

HccnenoBanue cBoilcTBa U300pakeHMsI, IOJIYYEHHOIO C IOMOIIbIO
coOMparomield JUH3bI; M3MEHEHUS (OKYCHOTO DACCTOSHHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIJla IMPEJIOMJICHHUSI CBETOBOIO Jiyda OT yIjla HajJeHUs Ha
IPaHULIE «BO3/IyX — CTEKIIO»

307 Qusuueckue saenenus 6 npupode: 3atmeHus ConHua u JlyHbl, 1Bera Tell,
' ONTHUYECKHUE SBJICHUS B aTMocdepe (1iBeT HeOa, pedpakiius, pagyra, MUpPax)
308 Texuuueckue ycmpoiicmea: OYKH, TEPUCKOI, (oToammapaT, ONTUYECKUE

' CBETOBO/IBI
4 KBAHTOBGIE SABJIEHU A
Al PanmnoaktuBHOCTh. Anb(da-, Oera-, ramMmma-umznydeHus. Peakuum anbda-u
' OeTa-pacmajna
19 Onwiter Peszepdopna mo paccesauto anbda-vactun. [lnanerapras monuens
' aToma
4.3 CocrtaB atoMHOTrO0 sifjpa. M30Tomnsl
4.4 [Tepuon nmonmypacnaaa aTOMHBIX SIAEP
4.5 SnepHbie peakuuu. 3aKOHbI COXPAaHEHHS 3apsiIOBOTO U MAaCCOBOTO YUCEN
Qusuueckue sA6NeHUs 6 Npupooe: €CTECTBEHHBbIH paJMOAKTUBHBIN (OH,
4.6 KOCMUYECKHE JIy4yd, PaTUOAKTHUBHOE H3IyYEHHE MPUPOJIHBIX MHUHEPasoB,
JeficTBUE paJMOAaKTUBHBIX U3ITy4YEHHUI Ha OpraHU3M YeJoBeKa
47 Texunuueckue ycmpouicmea: CHEKTPOCKOI, WHIUBUAYAIbHBIA JI0O3UMETD,
' KaMepa Buiibcona, siiepHast sHepreTuka




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 256233904371995990837526139856067300059550829949
Bnapgeney YyauHosa MHHa MeaHoBHa

OeicTevTened C 24.10.2025 no 24.10.2026



http://www.tcpdf.org

		2026-09-18T12:47:40+0500




