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Cubaii 2025r

MHOACHUTEJBHASA 3AIINCKA

[TporpamMMma 1o ¢u3nke Ha ypoBHE OCHOBHOI'O 00IIEro oOpa3oBaHMs COCTaBJIECHA Ha
OCHOBE IIOJIO)KEHUH U TpeOOBaHMW K pe3ysbTaTaM OCBOEHUSI Ha 0a30BOM YpOBHE
OCHOBHOHM oOpazoBatesibHOM mporpammsbl, npenactraBieHHbIx B ®I'OC OO0, a Takxke ¢
ya€ToM (QeaepanbHoil pabodeil mporpammbl BocnuTanus v KoHuenuuu mnpenojgaBaHust
yueOHoro npenmera «Puznkay.

[TporpamMMma no ¢u3nke Ha ypoBHE OCHOBHOI'O 00IEro oOpa3oBaHMs COCTaBJIECHA Ha
OCHOBE TMOJOKEHHM M TpeOOBaHUM K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE
OCHOBHOW 0Opa3oBaTenbHONW mporpammsbl, npeactaBieHHbix B PI'OC 00O, a takxe ¢
yuyeToM (denepanbHO paboyell mporpamMmbl BOCIUTAHUS M KOHLIENIMHM MpPErnofaBaHUs
yueOHoro npenmera «Puznkay.

Copmepxanue  mporpaMMmbl 1o (U3MKE  HampaBlIeHO Ha  (opMHpOBaHUE
€CTECTBEHHOHAYYHON I'PaMOTHOCTH OOYYarOLIMXCsl U OPraHU3alUI0 U3ydeHus: (U3UKU Ha
NesATeIbHOCTHOM OCHOBE. B mporpamMme no (pu3mke yUuThIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanuzanuu Tpebopanuit ®I'OC OOO Kk mMIaHUPYEMBIM JIMYHOCTHBIM H
METamnpeIMETHBIM  pe3yjbTaTaM OOy4YeHHs, a TakKkKe MEeXIPEIMETHbIE  CBSI3U
€CTECTBEHHOHAYYHBIX Y4€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa30oBaHMs.

[Iporpamma mo ¢u3MKe ycTaHaBIMBAET paclpeliesieHue ydyeOHOTo Marepuaia Io
rojiaMm oOydeHus (MO Kjaccam), MpejiaracT MPUMEPHYIO MOCIIEeI0BATEIbHOCTh U3YUCHUS
TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COACPIKAHMS M Y4eTe BO3PACTHBIX
0COOEHHOCTEH 00yJaronmxcs.

[Iporpamma mno ¢usuke pa3padboTaHa ¢ IEIbI0 OKa3aHMUs METOJUYECKON MOMOIIU
YUUTEIIO B CO3/IaHUM paboyeil mporpaMmbl 1o y4eOHOMY ITPEIMETY.

®duzrka SBIAETCA CHCTEMOOOPA3YIOMIMM JUIsl E€CTECTBEHHOHAYYHbBIX Yy4EOHBIX
IPEIMETOB, MOCKOJIbKY (DM3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB U SIBJICHUM,
U3y4aeMbIX XUMHEH, Onosoruei, acTpoHoMuel u pu3nyeckoil reorpadueil, BHOCUT BKIIa]
B €CTECTBEHHOHAYYHYIO0 KapTUHY MHpa, MPEIAOCTaBIIeT Haubojee SCHbIe O00pasilbl



NPUMEHEHUsI HAYYHOIO0 METOJa IMO3HAHMs, TO €CTh CIoco0a MOTYy4YEeHHUs JOCTOBEPHBIX
3HAHUU O MUpE.

Opna wu3 TIaBHBIX 3agad  (u3myeckoro oOpa3oBaHUS B CTPYKType OOIIEro
00pa3zoBaHMs COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHON TPaMOTHOCTH M MHTEpeca K
HayKe y 00y4aroluxcs.

N3yyenue ¢Quzuku Ha 0a30BOM YpOBHE MPEANOJaraeT OBJAJICHHUE CIEIYIOUUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

eHAYYHO OOBSCHSITH SIBJICHUS,

*OIICHUBATh U MMOHUMATh OCOOEHHOCTHA HAYYHOT'O UCCIIC/IOBAHMS;

eHHTEPIPETUPOBATh JAaHHBIE W HKCIOJIb30BaTh HAy4YHbIC JIOKA3aTeJIbCTBA IS

MOJTYYEHHS BEIBOJOBY.

[enun nzyuenus Gu3NKKA HA YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs OMpe/eiIeHbI B
KOHIICNIIMKM TpenojaBaHus ydyeOHoro mnpeamera «®Dusukay B 00pa30oBaTEIbHBIX
Opra”Hu3anusax Poccniickon denepanun, peATU3YIOIIUX OCHOBHBIE
00111e00pa3oBaTebHbIE TPOTPAMMBI.

[enun nzydenust GpuU3MUKM:

e[IpHOOpPETEHUE MHTEpPECa M CTPEMIICHHS] OOYyYaroluXcsi K HAay4HOMY M3y4YEHHUIO

MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
epa3BUTHE TMPEJCTABICHUI O HAaydyHOM MeETOAe TO3HaHus W (OPMUPOBAHUE
HCCIIEI0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
e(hOpMUPOBAHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysibTara HW3Y4YCHHUS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DPU3UKH;

e(popMHpOBaHME TIPEACTABICHUN O POJU (PUIUKA IS PA3BUTHS  JPYTUX

€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHEC MPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymieit mpodeccruoHaaIbHON

NeSTeTbHOCTH, CBSI3aHHOM ¢ (PU3WKOM, MOJTOTOBKA K JaJIbHEHIIIEMy 00yYEHHUIO B
ATOM HaIpaBJICHUH.
JocTuxeHnue 3TUX Lejed mporpaMMbl 1o (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIOINX 3a/1a4:
e[IpHOOpPETEHUE 3HAHWUN O JHUCKPETHOM CTPOCHUHU BENIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e[IpUOOPETECHUE YMEHUNM OIHUCHIBATh U OOBSICHATH (PU3NUECKUE SBJICHUS C
WCIIOJIb30BaHUEM TMOJYUYCHHBIX 3HAHUM;

*OCBOCHHME METOJIOB PEILICHUSI MPOCTEUIINX PACUETHBIX 3a/ad C HMCIOJIb30BaHUEM
(bU3MYEeCKUX MOJIEIEeH, TBOPUYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 337124,

epa3BUTHE YMEHHH HAOMIOJATh TMPUPOAHBIC SBICHUS ¢ BBINOJHITH OIBITHI,
nabopaTopHble pabOThl U IKCIEPUMEHTAIILHBIE UCCIIEA0BAHMS C UCTIOIb30BAHUEM
HU3MEPUTEILHBIX MPUOOPOB;



*OCBOCHHE MPUEMOB PadOTHI ¢ HHPOpMAIHEeH (HU3UUECKOTO CONEPIKaHUs, BKIFOYAS
UHPOPMAITUIO O COBPEMEHHBIX JOCTIDKCHUAX (PU3UKU, aHATU3 U KPUTHYICCKOE
OllICHWBaHWE WH(POPMAITUH;

*3HAKOMCTBO €O cdepamMu MpodeCcCHOHATBHONW NEATeIbHOCTH, CBS3aHHBIMH C
GU3MKON, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
bu3HIECKOi HAYKH.

OOmiee YMCIO YacoB, PEKOMEHIOBAaHHBIX JUIsI W3y4YeHHS (U3WKH Ha 06a30BOM

ypoBHe, — 238 JacoB: B 7 kilacce — 68 4yacoB (2 vaca B HefleNI0), B 8 kiacce — 68 yacos (2
yaca B Hezelnro), B 9 kimacce — 102 gaca (3 gaca B HeZeio).

[Ipennaraemsiii B mporpamme o Gu3uke rnepedeHb J1abopaToOpHBIX padOT U OIMBITOB
SIBJISIETCSL PEKOMEHAATEIbHBIM, YUUTEb JeJaeT BHIOOp MPHU MPOBEACHUU Ja0OpPaTOPHBIX
paboT M OMBITOB C YYETOM HWHIWBHUAYAJIbHBIX OCOOCHHOCTEM OOydJarolmuxcs, CIHCKa
HKCHEPUMEHTAJIbHBIX 3aJlaHUM, MPEIaraéMblX B paMKax OCHOBHOIO TOCYJAapCTBEHHOTO
PK3aMeHa 1o (pusuke.



COJEPXAHUE OBYUYEHUA

7 KUIIACC
®du3uka u e€ poJib B IO3HAHUM OKPY:KAIOLIEr0 MUpa.
®uzuka — Hayka o mnpupoje. SABieHuss npuponbl. Du3HUECKUE SIBICHUS:

MEXaHUYECKHUE, TEIJIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckue BenuyuHbl. M3Mepenne gusndeckux BenudyuH. Ouznyeckue mpuOOpHI.
[lorpemHocTs n3MepeHni MexxnyHapoaHas CuCTeEMa €AUHULL

Kak ¢m3uka w  jgpyrue  eCTeCTBEHHBIC  HAYKH  HM3Yy4alOT  IPHPOAY.
EcTecTBeHHOHAyUHBI METOJ MO3HAHUS: HAOIIOACHHE, NTOCTAHOBKA HAYYHOTO BOIPOCA,
BBIJIBUKECHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 00BsICHEHNE HAOI0JaeMOT0
apieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBI0 MOJIEICH

Hemoncmpauuu.

1. MexaHuueckue, TeIUIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC SIBIICHHUS.

2. Ousuyeckue MNpUOOPHI U TpOIEAypa MPSMBIX H3MEPEHUN aHAJOTOBBIM U

U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpenesieHHE IIEHBI IeJICHUS IIKaJIbl K3MEPUTEIIBHOTO Mprbdopa.

2. HM3mepeHue pacCTOSHUMN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEa.

4. OnpeneneHue pa3MepOB MalbIX TEN.

5. M3mepenue temmepaTypbl NpHU MOMOIIU >KUJIKOCTHOTO TEPMOMETpa U AaT4HKa

TeMIepaTyphbl.
6. IIpoBeaeHue uccieqoBaHus MO MPOBEPKE TUMOTE3bI: JATbHOCTh MOJETA HIApHKA,
MYIIEHHOTO TOPU30HTAIBLHO, TeM 00JIbIlle, YeM OO0JIbIIIE BHICOTA ITyCKA.
IlepBoHaYabHbIE CBEACHUS 0 CTPOCHUH BelleCTBA.

CtpoeHue BelIECTBA: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. ONbIThI, JOKA3bIBAKOIINE
JVCKPETHOE CTPOCHUE BELIECTBA.

JBr>xenue yactull Beniecta. CBs3b CKOPOCTH JBMIKEHUSI YACTHI] C TEMIIEPATYPOIl.
bpoynoBckoe nBmwxkenue, nuddysus. BzanmoseiicTBre 4acTHIl BEmeCcTBa: MPUTSDKEHUE U
OTTaJIKUBaHUE.

ArperatHpie COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, MKUJKOCTEW H TBEPABIX
(KkpucTammyecknx) Teld. B3auMocBsi3b MKy CBOWCTBAMU BEHIECTB B  Pa3HbBIX
arperaTHbIX COCTOSIHUSIX W HMX AaTOMHOMOJICKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddysumn.

3. HaOmionmenue siBiaeHUi, OOBSICHSIONUXCS TPUTSKEHUEM WM OTTAJTKUBAHUEM

YaCTHIl BEIIECTBA.



Jlabopamopnsie padomul u onvimel.

1. OueHka auaMeTpa aToMa METOJIOM PAJIOB (C UCONb30BaHUEM (GoTorpaduii).

2. OnbIThI 10 HAOJIOACHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBuakeHre U B3auMO/IeiCTBHE TeJl.

Mexannueckoe nBUXeHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBUkeHUE. CKOPOCTh.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM ABMKEHHUH. PacyeT myTH U BpEMEHHU JIBU>KCHUSI.

SBnenne uHepuu. 3aKOH UHEPIMU. B3auMojeicTBrie Tell Kak MpUIMHA U3MEHEHUS
CKOPOCTH JBUKEHUSA TeJl. Macca kak Mepa nHepTHocTH Tena. [lnotHocTs BeniecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00bEMa BEILIECTBA.

Cuila Kak XapakTepucTHhKa B3auMojencTBus Tell. Cuia ynpyroctud u 3akoH ['yka.
M3mepeHne cuiibl C MOMOIIBIO TUHAMOMETpa. SIBJIeHHe TATOTEHUs U cwiia TshkecTh. Cuita
TSUKECTH Ha Jpyrux IviaHerax. Bec tema. HesecomocTs. ClioeHHE CUII, HAIPaBICHHBIX
1o oHou npsMoi. PaBHonercTByromas cuil. Cuia TpeHusi. TpeHue CKOIbKEHNs U TPEHHE
nokosi. TpeHne B Ipupoie U TEXHUKE.

Jemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepenne cKkopoCTH NPSIMOJIUHEHHOTO ABUKEHUSI.
HabGnronenue siBjeHUs] UHEPLIMH.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEII.
CroxeHune CHJl, HaIllpaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopusie pabomul u onvimel.

1. OmnpenesieHHE CKOPOCTH PABHOMEPHOIO JABMKEHHUS (IIapUKa B dKUJIKOCTH, MOJIEIU
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jaliee).

2. OmpeneneHre CpelnHEW CKOPOCTH CKOJIBKEHHMS Opycka WIM IIapuka IIo
HAKJIOHHOM TJIOCKOCTH.

1
2
3
4. HaOmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5
6

Omnpenenenre TUIOTHOCTH TBEPJOTO Tea.
4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (Iedopmaiiuu) mpy>KuHbI
OT MPUIOKEHHOU CHJIBL.
5. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHUS OT Beca
TeJa U XapakTepa CONMPUKACAIOIINXCS TTIOBEPXHOCTEH.
[JaBJjieHne TBEPABIX TeJl, ;KUAKOCTEH U ra3os.

JaBnenue. CrnocoObl yMEHBIICHWS W YyBeIW4YeHUs JAaBicHus. JlaBneHue rasa.
3aBUCMMOCTh JIaBJICHUS raza OT o0bema, TemriepaTyphl. [lepenada naBneHus: TBEpABIMU
TeTaMH, JKAIKOCTSIMH W razamu. 3akoH [lackamsa. [IHeBMaTWueckne MalIUHBI.
3aBUCHMOCTh JIaBICHHUS KUAKOCTH OT TIyOMHBL. [HWapocTaThyeckuii mapamokc.
Coobmraromuecst cocyabl. [ uapaBnudeckie MexaHU3MBbI.



AtMmochepa 3emuin u atmocdepHoe gaBieHue. I[lpuuuHBl CyliecTBOBaHUS
BO3yIIHON 000n0uku 3eminn. OnbIT Toppuuemu. U3mepenne arMochepHOro aBieHHUs.
3aBUCUMOCTh aTMOC(HEpPHOro JaBiCHUS OT BBICOTHI HaJa ypoBHeM Mops. [Ipubopsl mms
U3MEPEHUs aTMOC(PEPHOTO JaBIICHUS.

JlelicTBHE >KUIAKOCTM W Ta3a Ha IOrPYKEHHOE B HUX TeNO. BeITalkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxoriaBaHue.
Jemoncmpayuu.

IS A T o

N

3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs COCy/Ibl.

['mapaBauyueckuu mpecc.

[TposiBnenue nefcTBUs aTMOC(HEPHOTO JTABICHMUS.

3aBUCUMOCTh BBITAIKUBAIOIIECH CUJIBI OT O00BbEMA MOTPYXKEHHOW 4YacTU Tena U
MJIOTHOCTH YKHJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEN CHIIBI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miuaBaHHs TEN: IUIABAaHWE WM IMOTPYXKEHUE TEIl B 3aBUCUMOCTH OT
COOTHOIIIEHHMSI INIOTHOCTEW TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMA MOTrPYyKEHHOU B
KAJKOCTb YaCTH TeJa.

OmnpeneneHue BBITATKUBAIOMIEH CUJIbI, IEUCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B
KUJKOCTbD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHJIBI, JNEUCTBYIOLIEH Ha TEIO B
KUJKOCTH, OT MacChl TeNa.

OneITbl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKUBAKOIIEH  CHJIBIL,
JIEUCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YACTH
T€JIa U OT INIOTHOCTHU KUJAKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYWPOBAHME JIOAKU U ONpEIEIICHUE €€
rpy30N0ABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAs IJIOCKOCTh. [IpaBmiio paBHOBecUs
pbiuara. IlpumeHeHue mnpaBuiaa paBHOBECHS phluara K OJIOKY. «30J0TOE€ MPaBUIION
mexanuku. Koaddurment nonesnoro nevicteus (manee — KIIJ[) mpocThix MexaHW3MOB.
[IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanuueckasa sHeprusi. Kunetnueckas U noteHuuaibHas sHeprus. [IpeBpaiienue
OJHOTO BUJIa MEXAHUYECKON SHEPTUU B APYroM. 3aKOH COXPAHECHUSI SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1.

IIprMepb! IPOCTBIX MEXAHU3MOB.



Jlabopamopnsie padomul u onsimel.
1. Ompenenenue pabOThl CWIBI TPEHHUS] MPU PABHOMEPHOM [BHKEHHUU Teja IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.
4. VI3ydeHue 3aKOHA COXpPaHEHUS] MEXaHUYECKOU SHEPTHH.
8 KVIACC

TenJioBble ABJIEHUS.

OCHOBHBIE TOJOKEHUS MOJIEKYISIPHO-KNHETHUYECKONM TEOPUHM CTPOCHHUSI BEUIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYISIPHOKUHETUYECKON TEOPHH.

Mopgenun  TBEpAOro, JKUAKOTO W  Ta3000pa3HOTO  COCTOSIHUM  BENIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiICHEHUE CBOMCTB Ira30B, JKUJIKOCTEN U TBEPIBIX
TE€I HAa OCHOBE IOJOXEHUN MOJIEKYJIAPHO-KUHETUYECKON Teopun. (CMayuBaHWE U
KaWUISIpHBIC ABIEHUSA. TEIUIOBOE PaCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMXKECHMSI YACTHII.
Buytpennsisi sHeprusi. CrocoObl M3MEHEHHsS BHYTPEHHEW SHEpruu: TeIvionepenavya u
coBepileHue padboTel. Buapl Teronepeaaun: TeIIONPOBOAHOCTb, KOHBEKITUS, U3TyUCHHUE.

KonuuectBo TemnoTsl. Y aenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH 1 TEIIoBOe
paBHOBecue. YpaBHEHHME TeIioBoro Oamadca. [lmaBieHue u  OTBepACBaHUE
KPUCTAIMYECKUX BEIECTB. YJenbHas TeroTa 1aBinenus. [lapooOpa3oBanue u
koHaeHcanus. Mcnapenue. Kunenue. Y aenbHas Temnora napooopa3oBaHus. 3aBUCUMOCTb
TEMIIepaTyphl KUTIEHUS OT aTMOC(EPHOTO AaBICHHUS.

BnaxnocTh BO3ayXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPaHUS.

[Tpunuunel padbotsl TernoBeix asurareneid KIIJ temnoBoro npurarens. TemioBbie
JBUTATEIIN U 3alIUTa OKPYKAOUIEN CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmrogenue 6pOyHOBCKOTO JBUKECHUSI.

2. HaGmonenue nuddyszuu.

3. HaOmronenue siBineHu cMauydBaHUs U KaIWUISIPHBIX SBICHUI.

4. HabmroieHre TeraoBoro paciuimpeHus Tell.

5. M3MmeHeHnue paBiaeHus Ta3a NOpU HU3MEHEHMM O00BbEMAa M HarpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIepaTypshl.

Bunbl Teronepenaym.

OxJaxieHue Ipu COBEPIIICHUHN PaOOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

L o N o



10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIECTB.

11. HaGnronenue KureHus.

12. HaGnroieHue nocTosiHCTBa TeMIIepaTyphl P IJIaBJICHUU.

13. Monenu TErIoBbIX ABUTATENEH.

Jlabopamopuvie pabomul u onvimel.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnbITHI 10 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmnbITel IO HAOIIOJAEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPABIX

TEI.
4. OnpepneneHue AaBJICHUS BO3yXa B OAJIOHE IIITPUIIA.
OnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHUS BO3JlyXa OT €ro o0béMma u
HarpeBaHus WIN OXJIaXKICHUSL.

6. IIpoBepka rumnoTe3bl JTUHEMHOM 3aBUCUMOCTH JIJIMHBI CTOJIOMKA >XKUJIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPBHI.

7. HabGmionenne w3MeHEHMsT BHYTPEHHEM OSHEpPruM Tella B pe3ysbTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HMccrnenoBanue sIBICHHS TEIJIOOOMEHAa MPU CMENIMBAHUU XOJIOJHOM W Tropsuei
BO/IBL.

9. OmnpeneneHue KOJWYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOM MpU TEIUNIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.

10. OnpezenieHne yAeIbHON TEMIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mporecca uCIapeHus.

12. OnpeneseHre OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

13. OnpeneneHue yaeabHON TEIUIOTHI IUIABJICHUS JbJA.

JJIeKTpUYeCKHe U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. JIBa poja 3IeKTpUYECKHUX 3apsgoB. B3ammoneiicTBue
3apsKeHHBIX Tell. 3akoH KyroHa (3aBUCMMOCTH CHJIBI B3aUMOJICUCTBUS 3apsSKEHHBIX TET
OT BEJIMYMHBI 3aPSA0B U PACCTOSTHUS MEXAY TEIaAMHM).

Onektpuueckoe mnoje. Hanpspk€HHOCTh — AnekTpuueckoro  noiid.  [IpuHuun
CYyHEPHO3ULIMH JIEKTPUUECKUX TT0JIeH (Ha KaY€CTBEHHOM YPOBHE).

Hocutenu »sieKkTpUuecKUX 3apsA/ioB. JIEMEHTApPHBIA  AIEKTPUUYECKUN  3apsi.
Crpoenne aroma. [IpOBOOHMKM W AUANEKTPUKHU. 3aKOH COXPAHEHHS JIIEKTPUUYECKOTO
3apsza.

DONEeKTPUYECKUN TOK. YCJIOBHS CYIIECTBOBAHMS 3JIEKTPUYECKOrO TOKA. MCTOUHHMKH
NOCTOSIHHOIO  TOKa. JIeMCTBUS  ANEKTPUYECKOro TOKa (TEIJIOBOE, XHUMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUM TOK B )KUIKOCTAX U razax.

Onekrpudeckas nenb. Cuna Toka. DieKTpuueckoe HarpsbkeHue. COnpoTHBIIEHUE
MIPOBOJHUKA. YJEIbHOE CONPOTUBIECHHE BellecTBa. 3akoH Oma 1y yyacTKa LIEeTH.
[locnenoBaTenpHOE M NTAPAJUIEIBHOE COENHEHUE IPOBOIHUKOB.



PaboTa 1 MOIIHOCTH 3JIeKTpUuecKkoro Toka. 3akoH [[xoymns—JIeHua. Dnekrpuyeckue
LEMU U TOTPEOUTENN INEKTPUIECKOM s3Heprun B ObITy. KopoTkoe 3aMbIkaHue.
[TocTosiHHble MarHuThl. B3anmoelicTBUE MOCTOSIHHBIX MarHUTOB. MaruuTHoe moJie.
MaruutHoe moje 3emMiiM M €ro 3HaueHue I Ku3HM Ha 3emiie. OmbIT Dpcrena.
MarautHoe mMojie 3IEKTPUYECKOTO TOoKa. [IpuMeHeHHe 3IeKTPOMAarHuTOB B TEXHUKE.
JleficTBME€ MAarHMUTHOTO MOJSI HAa MPOBOJHUK C TOKOM. DJEKTPOJBHUraTeIb MOCTOSHHOIO
ToKa. Mcronb3oBaHue JIeKTPOABUTaTENIeH B TEXHUUECKUX YCTPONUCTBAX M HA TPAHCIIOPTE.
Oneitel  ®apages. SBneHue 3aexkTpoMarHuTHOM wHAyKuuu. IlpaBwiio Jlenna.
DnekTporeneparop. CrnocoObl MOTYyUYEHHS 3JIEKTPUUECKON SHEPruu. DIEKTPOCTAHIIUKA Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.
Jemoncmpayuu.
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25.

DnexTpu3anus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.

DNEeKTpOCTaTHYECKast HHAYKIHUS.

3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.

[IpOBOAHUKY U TUAIICKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUIECKOTO MOJIS.

N cTOYHMKM TOCTOSIHHOTO TOKA.

JleiCcTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KHUJKOCTH.

. ['a3oBbIH pasps.

. U3MepeHnune cuiibl TOKa aMIepMETPOM.

. I3MepeHnune 3JIeKTpUIeCKOro HAMPsKEHUS BOJIBTMETPOM.

. Peocrar n marazuH COnpoTUBIICHUH.

. BzaumoieiicTBre NOCTOSIHHBIX MarHuTOB.

. MonenrpoBaHre HEBO3MOXHOCTH PA3ICICHUS TTOJHOCOB MArHUTA.
. MozennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

. OnwIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

. JleicTBHEe MarHMTHOTO IOJISI HA IPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABiIEHUS IEKTPOMATHUTHON UHAYKIIHH.

. OnwiTel @apanes.

. 3aBUCUMOCTh ~ HAINpABJICHUSI HMHAYKIIMOHHOTO TOKa OT  YCIIOBHM

BO3HHUKHOBCHHUSI.
DJIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomel u onvimel.

€ro
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbiTel N[O  HAOMIONEHUIO  BJEKTPU3alUMW  Tel  MHAYKUMEH W IpH
COIPUKOCHOBEHUH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOJHUKU U IUAJIEKTPUKH.
C6opka u mpoBepka pabOoThI SJIEKTPUUECKOM 1IETTH MTOCTOSTHHOTO TOKA.

W3mepenre U peryaupoBaHKe CHIIbI TOKA.

W3mepenue u peryiupoBaHie HapsHKEHUS.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKa, WAYIIETO YEpe3 pEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITBl, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTh 3JIEKTPHUYECKOTO CONPOTUBIIEHUS
IIPOBOJHUKA OT €r0 JJIMHBI, IUTOIIA/IA TOTIEPEYHOT0 CEYEHUS U MaTeprara.
[IpoBepka mpaBuiia CI0KEHHSI HAIPSDKEHUH IIPU ITOCIIEI0BATEIbHOM COEITMHEHUH
JBYX PE3UCTOPOB.

ITpoBepka npaBuiia AJ1sl CUIIBI TOKA IIPY NApAJIJIEIbBHOM COEMHEHUH PE3UCTOPOB.
Omnpenenenne pabOThI IEKTPUUECKOI0 TOKA, HAYILIETO YEPE3 PEIUCTOP.
OmnpeneneHne MOIHOCTH MIEKTPUYECKOTO TOKA, BBIJEISIEMON HA PE3UCTOPE.
HccnenoBanve 3aBUCHMOCTH  CWJIBI  TOKa, MAYLIErO0 4Ye€pe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEl.

Omnpenenenue K11/l narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3ydyeHne MarHMTHOTO TOJS MOCTOSIHHBIX MAarHUTOB MpPH HUX OOBEIWHEHUH U
pa3ziereHu .

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl B3aUMOJEHCTBUS KATYIIKU C
TOKOM M MarHMTa OT CHJIbI TOKAa U HAMpPaBJICHUS TOKA B KaTYIIIKE.

N3yyeHue neicTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
KoncTtpynpoBanue u nuzyuenue paboThl 3JIEKTPOIBUTATENIS.

N3mepenne KII/] anexTpoaBuraTeabHON yCTaHOBKH.

OnpITbl MO  UCCIENOBAHUIO  SIBJIGHUSA  DJEKTPOMArHUTHOM  WMHIYKUUU:
VICCJIEIOBAHNE U3MEHEHUI 3HAUYEHUS U HAIIPaBJIEHUS UHAYKIIMOHHOIO TOKA.

9 KIIACC

Mexannuyeckue siBJICHUS.

MexaHn4eckKoe JIBUOKCHHE. MarepuanbHas TOYKA. Cucrema OTCU€Ta.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUSI. PABHOMEPHOE MPSMOJIUHENHOE JBHKECHUE.
HepaBHomepHoe npsiMmonuHeitHoe nBWkeHue. CpenHsiss 1 MTHOBEHHAsi CKOPOCTh TeJia TpU
HEPaBHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOoyckopeHHOE TpsMoiuHEHHOe JBrkeHue. CBOOOMHOE MajcHUE.
Omnpitel [anumnes.

PaBHOMEpHOE MBMKEHME IO OKpYKHOCTH. [lepron n gyactora obpamienus. JInaeitHas
Y yIJIOBas CKOpPOCTU. LleHTpocTpeMUTENBHOE YCKOPEHUE.



ITepBbiii 3akoH HbroroHa. Bropor 3akon Herotona. Tperur 3akoH HreroroHa.
[IpyHUIMN CyNIEPIIO3UIUU CHUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CAJla TPEHUS CKOJIbKEHUS, CUJIa TPEHUS
ITOKOSI, APYTHE BUJbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO Ma/ICHUS.
JBmxxkenue rianetr BOKpyr CousHma. IlepBas kocmuyeckas ckopoctb. HeBecomocTh u
Neperpy3KH.

PaBHoBecue maTepuanbHON TOUKU. AOCOMIOTHO TBEPI0E Teno. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MoOMeHT cuiibl. LleHTp TsxecTu.

Umnynsc Tena. W3meHeHuwe wumnyiabca. Mmnynbe cuiibl. 3aKOH COXpaHEHHS
MMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cui TsSKECTH, yNpyroctd, TPEHUS.
CBs13b sHEpruu U paboTsl. [loTeHnnanbHas sHEprus Tena, NOAHITOrO HaJl MOBEPXHOCTHIO
3emud. lloTeHunanbHas sHeprus cxkarou npykuHsl. Kunernueckas sHeprus. Teopema o
KUHETUYECKOU SHEPTrUU. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTHUH.

Jemoncmpayuu.

1. HalnromeHue MeXaHWYECKOTO JBMXKCHHS Tella OTHOCHTENBHO pa3HbIX Tel

OTCYETA.

2. CpaBHeHHE TIIyTed M TPACKTOPUM JBWKEHHMS OJHOTO M TOrO XK€ Tela

OTHOCHUTEJIBHO PA3HBIX TEJI OTCUYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHSL.

HccenenoBanre Npu3HakoOB PaBHOYCKOPEHHOTO IBUXKECHUS.

HabGnrogenue nBM>KEeHMS Tela O OKPY>KHOCTH.

Habnrogenne MexXxaHWYEeCKHUX SIBICHUH, MPOMCXOASIIMX B CHCTEME OTCUETa

«Tenexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JBMKEHUU OTHOCUTEIIBHO

KaOuHeTa (QU3UKU.

3aBHUCUMOCTb YCKOPEHUS TeJIa OT MACCHI TEJA U IEVCTBYIOIIEH HA HETO CHJIBI.

HabGnronenue paBeHcTBa CHIT IPU B3aUMOJICHCTBUM TElL.

HN3meHeHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

10. Ilepenaua ummynbca npu B3auMOJICVUCTBUM TEI.

11. [IpeoOpazoBanus SHEPTUU TPU B3aUMOCHCTBUU TEI.

12. CoxpaHEHHUE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHre UMIYJIbCa IPU a0COITIOTHO YIIPYTrOM B3aUMOJIECHCTBUU.

14. HaGnrosieHue peakTUBHOTO JABUKEHUSI.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUU TTPU CBOOOTHOM I3 /ICHUH.

16. CoxpaHeHHME MEXAHWYECKOM SHEPTUM TPU JBUKCHUM TeJia MOJ JCHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomel u onvimel.
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10.

11.

KoHncTpynpoBanue Tpakra AJi pa3roHa U JajibHENIIEro paBHOMEPHOTO JBUKEHMS
IIApUKA WIH TEIEKKH.

Omnpenenenne cpeHel CKOPOCTU CKOJIbKEHUSI OpycKa WU ABMXKEHUS IIapHUKa I0
HAKJIOHHOU IUTOCKOCTH.

Omnpenenenre YyCKOPEHUS Tella MpU paBHOYCKOPEHHOM JIBMKEHUU 10 HAKIIOHHOU
IUIOCKOCTH.

HccnenoBaHue 3aBUCMMOCTU IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka THUIOTE3bI: €CIU MPU PABHOYCKOPEHHOM IBMKEHMM 0€3 HadalbHOU
CKOPOCTH IyTH OTHOCSTCS KakK psii HEYETHBIX YHUCET, TO COOTBETCTBYIOIIME
IPOMEXYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHUJIbI TPEHHUS CKOJIBKEHUS OT CHJIBI HOPMaJbHOTO
JTaBJICHMS.

Onpenenenue ko3 GUIEHTa TPEHUS CKOJIbKEHUS.

Omnpenenenue XECTKOCTU NPYKUHBI.

Omnpenenenre pabOThl CHJIBI TPEHHS] MPU PABHOMEPHOM JIBHJKEHUHU Tejla IO
TOPU30HTAIILHON MOBEPXHOCTH.

Omnpenenenre paboOThl CUITBI YIPYTOCTH MPH MOIBEME TPy3a C HCIOJIB30BAHUEM
HETMOJIBIYKHOTO U TTOJIBUYKHOTO OJIOKOB.

N3ydeHne 3aKoHa COXPAHEHUS SHEPTHH.

MexaHn4yecKkue KoJ1e0aHUs U BOJIHBI.

KonebarensHoe nBmkeHue. (OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUM: TEpPHO,
4acToTa, aMIUINTyAa. MaTteMaTH4eCKUil U NTPY>KUHHBIN MasTHUKH. [I[peBpamenue sneprun
pU K0JIEOATETHbHOM JIBHXKEHHH.

3aryxatomue KoneOaHus. BbeiHykIeHHble Kojebanus. Pezonanc. MexaHudeckue

BOJIHBI.
BOJIHBI

CaoiicTBa MexaHndeckux BOJH. [IpogonbHbIE U TONEpeyHble BOJIHBL JJiMHA
U CKOPOCTh €€ pachpocTpaHEHHs. MeXaHWYeCKue BOJIHBI B TBEPAOM TEIE,

CEMCMUYECKHUE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BbicOTa TOHA. OTpaxenuwe 3Byka. HHpasByk u
yJIbTPa3BYK.

Hemoncmpayuu.

1
2
3
4.
5
6

HaOmronenue konebanuii Tea moa 1eMCTBUEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmoienue BhIHYXIEHHBIX KOJI€OaHUI U pe30HaHca.

PacnpocTpanenue npoaoiabHbIX U MONIEPEUYHBIX BOJIH (Ha MOJIEINN).

HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHUI PE30HAHC.

Jlabopamopuvie pabomel u onvimel.

1.

Omnpenenenre 4acTOTHI U MEPUOIA KOJICOaHNI MAaTEMATHIECKOTO MasTHUKA.



2. Ompenenenuie 4acTOThl U IEPHOJIa KOeOaHU MPY>KUHHOTO MAaITHUKA.

3. HccnenoBanue 3aBUCMMOCTH TMEepUoAa KoieOaHWM MOABEIICHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTHU.

4. WccnenoBaHue 3aBUCHUMOCTH TEpHOJia KoOJIEOAHWM MPYKUHHOTO MasiTHUKA OT
Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH MEpPUOIA KOJIeOaHUN rpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchl rpy3a.

6. ONBITHL, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh Iepuoja KoJieOaHUM MpPYKMHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO TaeHUS.

JJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DIEeKTPOMAarHUTHOE ToJie. DJIEKTPOMarHUTHHIC BOJIHBI. CaoiicTBa
AJIEKTPOMArHuTHbIX  BOJH. [llkanma  2JIeKTpOMarHuTHBIX  BOJH. Vcmonws3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DnekTpoMarHuTHast mpupojia ceeta. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. W3yuenue CBONCTB AJIEKTPOMATHUTHBIX BOJIH C MIOMOIIBI0 MOOMIILHOTO Tele(oHa.

CBeToBbI€ SIBJICHHS.

JlyueBas mogmenb cBera. Mcrounwku cBera. [IpsMonuHeitHOE pacrpocTpaHeHUE
ceera. 3atMmenuss Connua u Jlynel. Otpaxkenue cBera. Ilmockoe 3epkano. 3akoH
OTpaKCHUSI CBETA.

[Ipenomnenue cBera. 3akOH npenomiieHusi cBeta. [lojlHOe BHyTpeHHEe OTpa)kKeHue
cBera. Mcnonb30BaHUE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUUECKUX CBETOBOJIAX.

JIunza. Xox nmydeil B nauH3e. Ontuyeckas cuctema (oroanmapara, MUKPOCKOIA U
Teneckona. ['ma3 kak ontuueckas cuctema. biin3opykocTs U JalIbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnektp. OnbiTel HetoToHa. ClokeHHE CHEKTpaIbHBIX
uBeToB. Jlucnepcus cpera.

Hemoncmpayuu.

[IpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpaxeHune cBeTa.

[Tomy4yenune n300pakeHU# B TIIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4ed B pacCenBarOLICH JIMH3E.

[Tomyuenue n300pakeHnid ¢ TOMOIIBIO JIMH3.
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9. Ilpunuun neiictBus Qoroanmnapara, MUKPOCKOIIA U TEJIECKOMA.
10. Mojenb riasa.
11. Paznoxenue 6e5noro cBera B CIEKTP.
12. [losmyuenue 0emoro cBeTa npH CI0KEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCHMOCTH YIJIa OTPaYKEHUSI CBETOBOIO JIyda OT yIJIa MMaICHUSI.
2. M3yueHue xapakTEepUCTUK U300PAKEHUS MPEIMETA B IIIOCKOM 3€pKajle.
3. HccnepnoBaHue 3aBUCHMOCTHM yIUIa MPEIOMIJIEHHS CBETOBOIO Jiyda OT yrja
MaJICHUS Ha TPAHULIE «BO3yX—CTEKIION.
[Toy4yenune n300pakeHUH C TOMOIILI0 COOMPAFOIIICH JTNH3HI.
Omnpenenenue GOKYCHOTO PACCTOSIHUSA U ONTUYECKON CUITBI COOMPAIOIICH JIMH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OMNBITH 110 BOCIPUSATHIO IIBETA IPEAMETOB MPU UX HAOIIOJEHUU YEPE3 I[BETOBBIC
(UIBTPBHI.
KBaHTOBBIC SIBICHUS.

Onwitel Pesepdopna u mnmanetapHas Mojenb aroma. Mogenb atoma bopa.
HcnyckaHue U NMoroiieHne cBera aroMoM. KBaHThI. JIMHEHYaThIe CIEKTPBI.

PanuoaktuBHOCTh. Anb(a, OeTa- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sijpa.
Hyknonnasa moxaens atromHoro sigpa. M3oromnel. PannoaktuBHble npeBpamienus. [lepuon
MOJIypaciajia aTOMHBIX SIAEP.

SnepHbie peakuuu. 3aKOHBI COXPAHEHUsS 3apsAI0BOI0 U MACCOBOTO YUCEN. DHEprus
CBSI3M aTOMHBIX sAnep. CBA3b MacChl W 3HEpruu. Peakuuu cuHTE3a W JEICHUS SAEP.
Nctounuku 3neprun CosHIA U 3BE3.

Snepnas sHepreTuka. /[elcTBus paguoOakTUBHBIX U3yYECHUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CnekTpsl pa3IuyHbIX Ta30B.

3. Cnektp BoAopoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5

6.

N o v ok

Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.
Perucrtpanus uznydeHus NpupoOIHbIX MUHEPAJIOB U MPOITYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HaGnroneHue CrulonIHbIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE SHEPTUU YACTULBI IO TOPMO3HOMY MYTH (I10
dboTorpadusm).

3. M3mepenue pagnoakTuBHOTO (poHa.

I[HoBTOpHUTEIBLHO-00001IAKOIMH MOAYIb.

[ToBTOpUTENHEHO-0000AIOMIMKA  MOAYIb TMpPEIHAa3HAUYEeH JUIsl CHCTeMaTH3alud |

00001IeHNsT MPEAMETHOTO COJEPKaHUSI M OMBITa ACSITENbHOCTH, MPUOOPETEHHOrO MpH



U3YyYeHUU BCEro Kypca (U3MKH, a Takxke [l TOArOTOBKM K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMeHY 10 (U3HKe i1 00ydarouuxcs, BEIOPABIINX 3TOT Y4EOHBIN
peaMeT.

[Ipy wW3ydYeHHM AAHHOTO MOJYJSI PEATU3YIOTCS M CUCTEMaTU3UPYIOTCS BHJIbI
NEATEITLHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBACTCS IOCTIKCHHE TMPEAMETHBIX U
METaNnpeIMETHBIX IJIAHUPYEMBIX pE3yIbTaTOB oOy4eHus, dbopmupyetcs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HMCCIEIOBAHUS SIBIICHUM
IPUPOABI ¥ TEXHUKHU, OBJIAJICHUE YMEHUSIMH OOBSICHATh (DM3MUCCKUE SBICHUS, TIPUMEHSS
MOJTyYEHHbIC 3HAHUS, PEIIaTh 3a/1a4l, B TOM YHCJIC KAYECTBEHHbBIC U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMANBEHO AEATEIBHOCTHBIA XapaKTep JAHHOTO Pa3ieia Peaau3yeTcs 3a CUET
TOTO, YTO OOYYAIOIINECs BHIMOIHSIOT 3a/1aHHsI, B KOTOPBIX UM IPEIIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUW pACIO3HABaTh U HAYYHO OOBSACHATH (HU3UUECKUE
SIBJIEHUS B OKPY’KAIOIIEN ITPUPOJIE U TIOBCETHEBHOM KU3HU;

WCIIOJIB30BaTh HayYHbIE METO/ABI UCCIICIOBAHUS (PU3UUECKUX SIBIICHUM, B TOM YHCIIC
JUIS1 TPOBEPKHU TUIIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBBI HamOOJee BAXHBIX JOCTUKEHUNW COBPEMEHHBIX
TE€XHOJIOTUW, HANpPUMEpP, NPAKTUYECKOTO HCIOJIb30BaHUSA PA3JIUYHBIX HCTOYHUKOB
SHEPruu Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB SHEPIHUHU.

Kaxmas u3 TeM IaHHOrO MOJYJISI BKJIOYAET SKCIEPUMEHTAIbHOE HCCIIEAOBAHUE
obobmaromiero xapakrepa. Moaynb 3aBepiiaeTcs NPOBEICHUEM JIHArHOCTUYECKON U
OIIEHOYHOM pabOThI 32 KYpC OCHOBHOI'O OOIIETO 00pa30BaHMs.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU

Nzydenne pu3nku Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs HAMpaBICHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METANpeIMETHBIX M TMPEAMETHBIX 00pa3oBaTEIbHBIX
pE3yNbTaTOB.

B pesynprate m3ydeHuss pu3MKM Ha ypOBHE OCHOBHOTO OOIETO OOpa3oBaHUS y
oOyuarotierocs OyayT cpopMUpOBaHbI CICIYIONINE TNYHOCTHBIE PE3YJIbTaThl B YACTH:

e 1) maTpMoTHYECKOIr0 BOCIUTAHMS:

e - TPOSBIICHHE HHTEpPECAa K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOHN
bu3nUecKoil HayKH;

e - IICHHOCTHOE OTHOIIIEHNE K JOCTHKCHHUSIM POCCUNCKUX YUEHBIX-(U3ZUKOB;

e 2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e - TOTOBHOCTh K AKTMBHOMY YYacTHUIO B OOCYXJIEHUU OOIIECTBEHHO3HAYMMBIXU
TUYECKUX TMPOOJEM, CBSI3aHHBIX C HNPAKTUYECKUM NPUMEHEHUEM JIOCTH)KEHUMN
busuKy;

e - OCO3HAHHE BAXKHOCTH MOPATHHO-3THYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

e 3)3CTeTHYeCKOr0o BOCIIUTAHMSI:

e - BOCHpPUATHE OBCTETUUYECKUX KadyeCcTB (PU3NYECKOM HayKH: €€ TapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

e - OCO3HAHME IICHHOCTH (PU3MUECKON HAyKHW KaK MOIHOTO WHCTPYMEHTa TMO3HAHUS
MHpA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABISIOUIEH KYJIbTYPHI;

e - pa3BUTHE HAyyHOM JIOOO3HATENBHOCTH, HHTEpEca K HCCIEIOBATEIbCKOM
JeSITeIIbHOCTH;

e 5) popMuUpPOBAHUA KYJIbTYPbI 3I0POBbSI M SIMOIUOHAJIBLHOIO 0JIArOMOJIyYHs:

e - OCO3HaHME [IEHHOCTH Oe3omacHOro oOpa3a KU3HHU B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXHOCTHM MpaBWJl 0€30IaCHOrO TOBEACHHUS Ha
TpaHCNIOpTE, Ha JAOporax, C OJJIGKTPUYECKUM U TEIUIOBBIM OOOpPYJOBaHHEM B
JIOMAIITHUX YCIIOBUSX;

e - chopMuUpOBaHHOCTH HaBbIKa pedIeKCUM, PU3HAHUE CBOETO MpaBa Ha OLIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

e 6) TPYAOBOIO BOCHIUTAHMA:

e - QAKTUBHOE Yy4YacTM€ B pELICHUM MPAKTHUYECKHX 3a7ady (B paMKax CeMbH,
oOpa3zoBaTeILHON OpraHU3allii, Tropojia, Kpas) TEXHOJOTHYECKOW M COLMAIbHOMN
HATPaBIEHHOCTH, TPEOYIOIUX B TOM YMCIE U (PU3MUECKUX 3HAHUM;

e - MHTEpEC K MPAKTUYECKOMY MU3yUCHHIO Mpodeccuil, CBI3aHHBIX C (PUZUKOH;

e 7)3KO0JIOTHYECKOr0 BOCIIMTAHUA:



- OpUEHTAalMS Ha MPUMEHEeHHE (PU3MYECKUX 3HAHUU IS pelleHus 3a7a4d B 00J1acTH

OKpY>Karoliel cpenbl, IIJIaHUPOBAHMS IIOCTYIIKOB W OLIGHKH HMX BO3MOXKHBIX

MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

e - OCO3HAaHHE TJOOATBFHOTO XapakTepa OKOJOTUYECKUX TMPOOJIeM U MyTel ux
pEIICHMST;

e §8) azanTanum K M3MEHSIIOIIUMCS YCJIOBUSIM COUMAJIBLHON M IPUPOIHOI Cpebl:

e - MOTPEOHOCTh BO B3aUMOJCHCTBHM MPHU BBINOJIHEHUU HCCIEIOBAHUM U MPOEKTOB
(bU3UYEeCKOM HAMPABIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHX;

e - TIOBBINICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ICSITEIIBHOCTD;

e - TOTPEOHOCTh B (POPMUPOBAHWHM HOBBIX 3HAHWUH, B TOM 4YHCIEC (HOPMYIHUPOBATH
U], TTIOHSATHS, TUIIOTE3bI O PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e - OCO3HaHHE JS(MUIIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B 00JIacTH
busuky;

e - IUTAHMPOBAHHUE CBOCTO PA3BUTHS B IPHUOOPETCHUHN HOBBIX (DM3MUCCKUX 3HAHUM;

e - CTPEMJICHHE aHAJM3UPOBATh U BBISABJISATH B3aMMOCBS3W IPUPOJBI, OOIIECTBA M
PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUIA;

e - OIICHKA CBOUX JICHCTBUM C YUETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPEy, BO3MOMKHBIX

rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOECHHs MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y oOyuaromierocss OyayT  chOpMHUpOBAaHBI  MeTaNpeaMeTHbIe
pe3yJabTaThl, BKIIOUYAIOIINE TO3HABATEIbHbIE YHUBEpCAIbHBIC Y4YeOHBIC ICHCTBUS,
KOMMYHHUKATHUBHBIC YHUBEpCaJIbHBIC yaeOHBbIC NEHCTBUSA, pETYISATUBHbBIC
YHUBEpCaIbHbIC YIeOHbBIC TCHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jornvyeckue 1eicTBUs:

* BBISIBJISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKNA OOBEKTOB (SIBJICHH);

e YCTAHABIIMBATh CYIICCTBCHHBIH TIPH3HAK KJIaCCU(MUKAIIMK, OCHOBAHUSA IS
000011IeHHs U CPAaBHEHUS,

¢ BEISIBIIATh 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B paccMaTpHBaeMbIX (akTax,
JTAHHBIX ¥ HAOIFOACHUSAX, OTHOCSIIMXCS K (DU3UUESCKUM SIBICHUSIM;

e BBISIBJISITH TIPUYMHHO-CJICCTBEHHBIC CBSI3U MPH M3YYCHHUH (DU3UUECKUX SBICHUUN
U TIPOIIECCOB, JCJIaThb BBIBOJALI C HCIIONB30BAaHUEM JEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKJIFOUCHHM, BBIJBHTaTh THIIOTE3bI O B3aUMOCBS3SIX
(M3UIECKUX BEIIMYHH,



¢ CAMOCTOSITEJILHO BBIOMpATh CIOCOO pelieHus ydeOHOW (Qu3nueckod 3amauu
(cpaBHEHHE HECKOJIBKUX BApUAHTOB PEIIEHUs, BEIOOP HauboJsee MOIXO0AIIEro
C Y4ETOM CaMOCTOSITEIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebcKue 1eiiCTBUS:

¢ ICTIOJIb30BaTh BOMPOCHI KaK UCCIIEAOBATEILCKII HHCTPYMEHT TTO3HAHUS;

¢ IPOBOANUTH [0 CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIM
bu3HUecKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHNE (PU3UUECKOTO SIBJICHUS;

¢ OIICHUBATh HA TPUMEHUMOCTh W JIOCTOBEPHOCTh MH(MOPMAIINIO, TIOJTYYCHHYIO B
X0/ UCCIICTOBAHMSI WIIA YKCIIEPUMEHTA;

¢ CAMOCTOSITETILHO (POPMYIUPOBaTH OOOOIICHHMSI W BBIBOJBI IO PE3yJIbTaTaM
IPOBEIEHHOTO HAOIIOCHUS, OTIBITA, UCCIICIOBAHUS;

« IPOTHO3UPOBATH BO3MOKHOE JalIbHEHIIeEe pa3BUTHE (PU3NYECKUX IPOIIECCOB, a
TaK)K€ BBIIBUTATh TPEIMONIOKEHUS 00 WX Pa3BUTHH B HOBBIX YCIIOBUSX H
KOHTEKCTaXx.

Pabora ¢ nndpopmanueii:

e IPUMEHSITH PA3IUYHBIE METOJIbI, HUHCTPYMEHTBI U 3aMpPOChl IPU TOUCKE U 0TOOpE
uH(bOpMAIIMM WIM JIaHHBIX C YYETOM MPEJIOKEHHON yueOHOU ¢u3nueckon
3a/1a4H;

e AHAIM3UPOBATh, CHUCTEMATH3UPOBATh W HWHTEPIPETUPOBATh HH(POPMAIIHIO
Pa3UYHBIX BUJOB U OPM TIPEICTABICHHUS;

¢ CAMOCTOSITEIILHO BhIOMpATH ONTUMAILHYIO (pOpMy TpencTaBiieHuss HHGOPMAIHH
¥ WUTIOCTPUPOBATH PEIIacMble 3314l HECIOXKHBIMH CXEMaMH, JUarpaMMaMH,
MHOU rpauKoOil U UX KOMOMHAUSIMHU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

*B X0JIe 00CYXXJIeHUsI Y4EOHOTO0 MaTepuana, pe3yabTaToB JIa0OpaTOPHBIX padoT U
IIPOEKTOB 3371aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TEMbI U BHICKA3bIBAThH
WJIeH, HAICJICHHBIC Ha PeIIeHUe 3aJlayi M MOJepKaHue OJIaroKeaTeIbHOCTH
OOIICHUS,

¢ COMOCTABIISATh CBOM CYXICHHS C CYXJICHUSAMH JPYTMX YYaCTHUKOB JIMAJIora,
0oOHapy>KUBaTh PA3INUNE U CXOJICTBO MO3UITUH;

e BRIP@XKaTh CBOIO TOUKY 3PCHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTaX;

e MyOJIMYHO TIPEJCTABIIATh PE3yJbTAaThl BBIMOIHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

e IOHUMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYaTBLHOMN
pabOThI PU PEIICHUH KOHKPETHOU (PU3NYECKO TPOOIEeMBI;

e [PUHUMATH LIEJIM COBMECTHOU NEATEIBHOCTH, OPTraHU30BBIBATH JCUCTBUA MO €€
JTOCTIKCHUIO: PACIIPEACNIATh POJIM, OOCYXIAaTh TMPOIECCHI U  PE3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOIBKHUX JIIOJICH;



* BBITOJIHATH CBOIO YaCTh Pa0OTHI, TOCTUTasi KAYECTBEHHOI'O PE3YJbTaTa MO CBOEMY
HaIIPABJICHUIO U KOOPAMHUPYS CBOU JECHCTBUS C IPYTUMHU YJICHAMU KOMaH/IbI;

¢ OLICHUBATh KAaueCTBO CBOETO BKJIaJa B OOIMMNA MPOAYKT MO KPUTEPUSM,
CaMOCTOSTEIIEHO CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

PerynsiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe J1eliCTBUSA

Camoopranusanus:

 BBISIBJISITh TPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CHUTYalUsSX, TPEOYIOUIUX ISt
perieHus: GU3NUeCKUX 3HaAHU;

¢ OPDHEHTHUPOBATBCA B PA3MYHBIX  TOAXOJaX  MNPHUHATUS  PEIIeHUH
(MHAMBUAYATbHOE, NPHHITHE PEIICHWs B TPYIIE, NPUHATHE pPEIICHUN
TPYIIION);

¢ CAMOCTOSITEJILHO COCTABJISITh AJITOPUTM pElIeHHs (PU3UUECKOM 3a/1auu UK TIJIaHa
UCCIIEJIOBAaHUS € YYETOM  HUMEIOUIMXCA  PECYypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATH MpeiaraeMble BAPHAHTHI PEIICHUI;

e IENIATh BEIOOP M OpaTh OTBETCTBEHHOCTH 3 PEILICHHUE.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OIICHKY CUTYaIlUH U MpeJiaraTh IiaH e€ U3MEHEHUS;

¢ OOBSICHITh MPUIUHBI JOCTIKEHUS (HETOCTIIKEHUS) Pe3yIbTaTOB JESTEIBHOCTH,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

¢ BHOCUTh KOPPEKTHUBHI B JAESITENBHOCTH (B TOM 4YHCJIE€ B XOJ BBITIOJHEHUS
(bu3HUecKoro MCCaeA0BaHUs WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSATEILCTB,
M3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYIHOCTEH;

e OI[EHUBATh COOTBETCTBHE PE3YJIbTATA IIETU U YCIOBHUSM;

e CTaBUTHh CceOSI HA MECTO IPYroro 4ejoBeKa B XOJE CIopa WU TUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYTOTo;

e MPU3HABATh CBOE IMPaBO Ha OMIMOKY MpU pelieHur (U3MUYECKUX 3a]ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydeHuss B 7 KJjacce MpeAMETHBIC Pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

¢ ICTIONIb30BaTh TOHATHS: (DU3WYECKUEe M XUMHUUYECKHE SIBIICHUS, HAOJIIOJEHUE,
OKCIIEPUMEHT, MOJIeNIb, THUIIOTE3a, CIUHUIBI (PU3NYECKUX BEIUYUH, aTOM,
MOJICKYyJla,  arperaTHble  COCTOSHUS  BemiecTBa  (TBEpAOE,  KHUIKOE,
razoo0pa3Hoe), MeXaHW4YEeCKOe JBIKECHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPAGKTOpHUsA, PABHOACHCTBYIOIIAas Ccujia, JjaedpopMaius
(ympyrasi, TuracTiudeckas ), HeBeCOMOCTb, COOOIIAONTUECS COCY/IbI;



epaznmuuath sABieHUS (AUPdy3usa, TEMIOBOE JABUKEHUE YACTHI[ BEUIECTBA,
PaBHOMEPHOE JBI)KCHUE, HEPaBHOMEPHOE IBUKECHHUE, WHEpLHS,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOW OCBIO
BpallleHMsI, TIepeaada JaBiCHUS TBEPABIMU TEJIaMH, >KUAKOCTIMH M Ta3aMH,
aTMoc(epHOoe TaBjieHue, TUIaBaHUE T, IPEBPAILICHUS MEXaHUYECKOM SHEPTUN)
0 ONUCAHUID WX XapaKTepHbBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

e PaCIIO3HABATh TPOSBICHUE W3YYCHHBIX (M3MYCCKUX SIBICHUN B OKpYXKaIOIEeM
MHUpE, B TOM 4YHClIe (PU3UIECKUE SBIICHUS B MPHUPOE: MPUMEPHI JBIKCHUS C
Pa3IMYHBIMH CKOPOCTSMHU B JKMBOM W HEXHUBOW TNPHUPOJIE, JIEUCTBUE CHJIbI
TPEHUsSI B MPUPOJIE U TEXHHUKE, BIUSHUE aTMOCHEPHOTO JaBJICHUS HA >KUBOU
OpraHu3M, IUIaBaHWE PbIO, phIUard B TEJ€ 4YeJIOBEeKa, MPU ATOM IEPEBOJIUTH
MPaKTUYECKYI0 3aJadyy B YYE€OHYI0, BBLICIATH CYIIECTBEHHbIE CBOWMCTBA
(npusHaku) GU3NUECKUX SIBJICHUM;

¢ ONUCHIBATh M3YYCHHBIC CBOMCTBA Tel U (U3UUECKUE SBJICHHS, HUCIOJIb3Ys
dusnueckrue BeIMYUHBI (Macca, 00BbEM, MIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIHSS CKOPOCTh, CUJIa YIPYTrOCTH, CUJIA TSXKECTH, BEC TeJa, CHUIIA
TpeHUsl, AaBjieHHE (TBEPIOrO Tena, >KUIKOCTH, ra3a), BbITAJIKMBAIOIIAS CuUIa,
MexaHuvecKkas padoTa, MOIIHOCTb, IMJIEYO CUJIbl, MOMEHT CHJIbI, KOA((OUIIMEHT
MOJIE3HOTO JIEUCTBUS MEXAHU3MOB, KUHETUYECKAsI U MOTEHUIUAIIbHAS YHEPTHS),
IpU ONMUCAHWUU TPABWIBHO TPAKTOBATh (PU3MUECKHM CMBICT HCIIOIB3YyEMBbIX
BEJIMYMH, HUX O0O0O3HAYEHUS] W EIUHUIIBI (PU3NUYECKUX BEJIWYWH, HAXOIUTh
dbopMyJibl, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYH0 BEJIUYMHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTHh TpPaPUKH M3YYEHHBIX 3aBUCUMOCTEH (HU3NUECKUX
BEJINYUH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3MUYECKHUE SIBJICHUS M MPOIIECCHI, UCIIONIb3YSI
MpaBUJia CJIOXKEHUsI Cui (BIOJb OJHOM mpsiMoit), 3akoH ['yka, 3akon Ilackas,
3aKOH Apxumesa, MpaBuiIo paBHOBecHsl pbluara (OJ0Ka), «30JI0TOE MPaBUIIO»
MEXaHUKHU, 3aKOH COXPAHEHHUS MEXAHUYECKOW DSHEPruu, MpU STOM [1aBaTh
CIOBECHYI0 (OPMYJIMPOBKY 3aKOHA M 3alHChIBaTh €r0 MaTeMaTH4eCcKoe
BBIPAXKEHUE;

¢ OOBSACHATH (PU3NUYECKHUE SBJICHUSI, MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUECHTUPOBAHHOIO XapaKTepa: BBISIBIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JOTHYECKUX
miaroB ¢ Omopoil Ha 1-2 W3y4YeHHBIX CBOMCTBAa (U3UYECKUX SIBICHUH,
($u3MUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

epeIIaTh pacu€THhIC 3aauyd B 1—2 JeHCTBHS, MCHOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBA3BIBAIOIIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3aJaydd
3aMUChIBaTh KPATKOE YCJIOBHUE, TMOJACTABIATh (DU3WYECKHUE BEIMYUHBI B



(GopMysnbpl M OPOBOAMTH  pacy€Tbl, HAXOAWUTb CIPABOYHBIE JIaHHBIE,
HEOOXOJMMBIE JJIsl pELIeHMs] 3a/lad, OLICHUBATh PEAIMCTUYHOCTD MOJYyYEHHOM
(pu3nYECKON BETNUYHHBI;

e pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPHU MOMOIIU (HU3HUECKUX
METO/IOB, B OIMCAHUU HCCIIEOBAHUS BBLICIATH MIPOBEPSIEMOE MPEANOIOKEHNE
(rumotesy), pas3IuMyaTbh W UHTEPIPETHUPOBATH IMOJIYYEHHBIH pPE3yJbTar,
HaXOAWUTh OIIMOKHU B XOJI€ OIBITA, JA€JaTh BBIBOBI IO €r0 PE3yJIbTaTaM,

* IPOBOJUTH OMBITHI O HAOMIOACHHUIO (DU3MUECKUX SBICHUN WM (U3HUECKUX
CBOMCTB Tell: (OpPMYIUPOBATH IMPOBEpPSEMbIE MPEANONOKEHUs, CcOoOUpaTh
YCTAaHOBKY W3 MPEAJIOKEHHOTO OOOPYJOBaHHWA, 3alMCHIBATH XOJ ONbITa H
(opMyIUpPOBATH BBIBOJIBI;

* BBIIIOJIHATD MPSIMBbIE M3MEPEHUSI PACCTOSIHUS, BPEMEHM, MAaccChl Tena, 00béMa,
CHJIBI U TEMIIEPATYPHI C UCMOJIb30BAaHNEM aHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB,
3alUChIBaTh TMOKa3aHWs NOpUOOpPOB € Yy4YETOM 3aJaHHOW  aOCONIOTHOM
HOTPELIHOCTA U3MEPEHUI;

¢ IPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3UUECKOW BEJIUYUHBI OT
Apyroll ¢ UCHOJb30BAaHUEM TMPSAMBIX M3MEPEHUH (3aBUCUMOCTU IIYTH
PaBHOMEPHO NBIDKYIIETOCs Telda OT BPEMEHH ABIKCHHUS TeJa, CHIIBI TPEHUS
CKOJBXEHUSI OT Beca Tela, KadecTBa OOpabOTKH MOBEPXHOCTEM Tel u
HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUJIOLAAM CONPUKOCHOBEHMS TEJN, CHIIbI
YyIPYyrocTH OT YJ/UIMHEHHUS MpPYXHUHBI, BBITAJKUBAIOIIEH CHJIBI OT 00BEMaA
NOTPYXEHHOW YacTH Tella M OT IJIOTHOCTH KHUAKOCTH, €€ HE3aBHCHUMOCTH OT
IJIOTHOCTU Te€Na, OT TIyOWHBI, HAa KOTOPYIO MOTPY>KEHO TeJl0, YCIOBUU
MUIaBaHWsl TEJ, YCIOBUW paBHOBECHs pblyara u OJOKOB), y4yacTBOBaTh B
IUIAaHUPOBAHUU Y4€OHOTO HCCIEIOBaHUs, COOMPATh YCTAHOBKY M BBINOJIHSATH
U3MEpEeHMs], CIeays MpeNoKEHHOMY IIaHy, (UKCUPOBATh pE3yJbTaThl
MOJIyYeHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHJE MPEATOKEHHBIX
TaOIMIl U TPaQUKOB, AeJIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

* IPOBOJUTH KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEIMUYMH (IUIOTHOCTH BEILIECTBA
KHUJIKOCTU M TBEPAOTO Tela, Cuja TPEHUs CKOJIBKEHHUS, NaBJICHUE BO3yXa,
BBITAJIKUBAIOIIAs CHJIA, JIEHCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTH TeEIO,
KO3 (PUIIMEHT TOJe3HOro  ACHCTBUS MPOCTBIX  MEXaHU3MOB), CJIEAyd
NPEIOKCHHON WHCTPYKIMU: TIPU  BBITIOJIHEHUU HM3MEPEHH coOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE HCKOMOM BEJIMYUHBL;

e COOMIONATh TpaBWJIa TEXHUKW O€30MacHOCTH Tipu padbore ¢ JabopaTOpHBIM
000opy10BaHUEM;

e YKa3bIBaTh MPHUHIIUILI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOIIAIOUIMECS COCyAbl, OapoMeTp, phlyar,
MOJIBWKHBIM M HEMOABUKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;



e XapaKTEepU30BaTh MPUHLHUIBI JCUCTBUS U3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPON Ha UX ONMUCAHUs (B TOM YHUCJIE: MOAIIUITHUKH, YCTPOUCTBO
BOJIONIPOBO/Ia, THUJIPABIMYECKUN TIpecc, MAHOMETP, BHICOTOMEp, IMOPIIHEBOU
HAcoC, apeoMETp), WCIOJB3Yys 3HAHHS O CBOMCTBAX (PU3WYECKUX SBICHUU H
HE0OXoauMbIe (PHU3UIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

e IPUBOJUTH TPHUMEPHl (HAXOAUTH MHPOPMALUIO O TPHUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B MMOBCEIHEBHOM KU3HU JJIs1 00ecreueHus
0€30MacHOCTH TIpU OOpAIIEHUHU ¢ TPUOOpPAMU U TEXHUYECKUMHU YCTPONCTBaAMH,
COXpaHEHUsSI 370POBbS M COOJIOJACHHUS HOPM DKOJOTHYECKOTO TIOBEICHHS B
OKPYXaroUIen Cpee;

¢ OCYIIECTBIISITH OTOOP MCTOUHUKOB MHGOpMannu B IHTEpHETE B COOTBETCTBUU C
3aJIaHHBIM TIOMCKOBBIM 3alpOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUM U IMyTEM
CpaBHEHMSI PpA3JIMYHBIX HCTOYHUKOB BBIJIENATh HHQPOpPMAIUIO, KOTOpas
SIBJISIETCS POTUBOPEUUBON UM MOXKET OBITh HEJOCTOBEPHOM;

¢ ICTIOJIb30BaTh IPU BBINMOJIHEHUM YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISPHYIO
TUTEPATYpy (U3HUECKOTO COJIepKaHUs, CIPABOYHBIE MaTepuasbl, PECypChl
cetu  UMHTepHer, BiaAgeTh OpUEMAMH  KOHCHEKTHPOBAHUS  TEKCTA,
npeodpazoBanusi ”HGOPMALIUK U3 OJHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOILEHHSI HA OCHOBE
2-3 UCTOYHUKOB uWHGPOpPMAIMK (HUIUIECKOTO COACPKAHUSA, B TOM UHCIIE
nyOJIUYHO JeNiaTh KpaTKUE COOOIIEHUS O pe3yJbTaTaX MPOEKTOB MM yU4eOHBIX
WCCJIEIOBAHNM, MPU 3TOM T'PAaMOTHO MCIIOJb30BAaTh M3YUYEHHBIM TMOHSITUWHBIN
amnrmnapar Kypca (pU3HuKu, COPOBOXK/IaTh BRICTYIICHUE MPE3CHTAIIUEH;

eTIPU BBIMIOJHEHUU YYEOHBIX TIPOCKTOB M HUCCIEIOBAHUM pacmpeacsisiTh
00S13aHHOCTH B TPYIINE B COOTBETCTBUHU C MOCTABJICHHBIMU 3aJladyaMU, CJICIUTh
3a BBITIOJIHEHHEM IUIaHA JCHCTBUH, aJIEKBATHO OIEHWBATh COOCTBEHHBIN BKJIA]I
B JIEATEIIbHOCTh TPYIIIbI, BHICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBHUE,
YUYUTBHIBAS MHEHUE OKPYKAIOIIUX.

K xoniy obydenuss B 8 KJjacce mnpeamMeTHbIe pe3ysbTaThl Ha 0a30BOM YpPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUN:

* ICIIOJIb30BATh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEMIOBOE ABUKEHHE aTOMOB
U MOJIEKYJ, arperaTHbIe COCTOSIHUS BEIIECTBA, KpUCTAUNINUECKUE U aMOp(HbIC
TeJa, HACHIIEHHBIA M HEHACHIIICHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIeparTypa,
BHYTPEHHSSI DHEPIus, TEIUIOBOW JBUTaTElb, SJIEMEHTAPHBIA AJICKTPUUYECKUN
3apsii, DJIEKTPUYECKOE II0J€, MIPOBOJHMKUA W JUDJICKTPUKU, TMOCTOSHHBIN
AIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;

e pa3uyaTh SABJICHUS (TEIJIOBOE pacHIMpPEHUE U CKaTHe, TeIUlonepeiaya, TerioBoe
paBHOBECHE, CMauMBaHUE, KAlWJUISIPHBIC SIBJICHUS, WUCIIApEHHUE, KOHJIEHCAIIUS,
IJABJICHHE, KpHUCTaUih3alus (OTBEpJEBAHUE), KHUIICHHE, TeIonepeaadya



(TemIonpoOBOHOCTh,  KOHBEKIMS,  M3Jy4Y€HHUE),  JJIeKTpu3alus  Ted,
B3aUMOJECHCTBUE 3apsiioB, JEHCTBHUS AJIEKTPUUECKOTO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aMMOJICVCTBUE MArHUTOB, JCHCTBUE MAarHUTHOTO TIOJSL Ha
MIPOBOJTHUK C TOKOM, D3JEKTPOMAarHUTHas WHAYKLUSA) [0 ONUCAHUIO UX
XapaKTEpHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIHMX JaHHOE
(bu3nuecKoe BICHUE;

e pacIioO3HaBaTh MPOSIBICHHWE W3YYEHHBIX (U3MUECKUX SBJICHUNU B OKPYKaIOIIEM
MUpEe, B TOM 4YHclie (U3MUECKUE SBICHUS B TPHUPOJIE: IMOBEPXHOCTHOE
HAaTSDKEHUE W KallWUISPHBIE SIBICHUS B IIPUPOJE, KPUCTAIUIBI B IPUPOJE,
uznyyenue CoinHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pazoBaHUE
pochl, TyMaHa, WHEs, CHera, »JJEKTPUUECKHE SBJIECHUS B aTtMocdepe,
AJIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE I10JI€ 3eMJIH, JIpeil( MoJI0COoB,
pOJIb MarHWTHOTO TIOJISL JUISl YKWU3HU Ha 3eMile, MOJIAPHOE CUSHUE, NPHU 3TOM
MEPEBOIUTh MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIIECIATH CYIIECTBEHHBIE
CBOMCTBa (MpU3HAKK) PU3NUECKUX SBICHUI;

¢ ONIUCBHIBATh M3YyYEHHBIE CBOWCTBA TeN W (PU3MYECKHE SBJICHUS, HCIOIb3Ys
(¢usnyeckue BEIUWYMHBI (TEMIEpaTypa, BHYTPEHHSS HHEPIusi, KOJIUYECTBO
TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJbHAS TEIUIOTa IUJIABIICHUS,
yJelIbHAsl TEIUIoTa MmapooOpa3oBaHud, yAelbHas TEIJIOTa CrOpaHHUsl TOIUIMBA,
KOA(PGUIUMEHT TOJIE3HOTO JIEHCTBUSL TEIJIOBOM MAIMHBI, OTHOCHUTEJIbHAS
BIIQXHOCTH BO3/yXa, DJEKTPUYECKHM 3apsj, CHUJIa TOKA, 3SIJIEKTPUYECKOE
HalpsUKEHUE, CONPOTHUBIEHUE TPOBOJHMKA, YAEIBHOE  COINPOTUBIICHHUE
BELIECTBA, paboTa W MOIIHOCTh 3JEKTPUUYECKOTO TOKAa), MpPHU OINUCAHUU
MpPaBUJIbHO TPAKTOBaTh (DPU3UUYECKUH CMBICT HMCIHOJIb3YEMbIX BEJIWYMH,
0o003HAaueHUs W EOUHUII (PU3NYECKUX BEIWYUH, HAXOAUTHh (OPMYJIbI,
CBS3BIBAIONIME JAaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTHUMH BEJIMYMHAMH,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

e XapaKTEepU30BaTh CBOWCTBA Te€J, (PU3MUYECKUE SIBICHUS M MPOIECCHI, UCIONIb3YS
OCHOBHBIE  TIOJIOXKEHUS  MOJEKYIAPHO-KMHETUYECKOW TEOPUM  CTPOECHUS
BELIECTBA, MPUHLUII CYNIEPHO3ULMHU MOJEH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma Juisl ydacTka menu, 3akoH [[xoynsa—Jlenua,
3aKOH COXpPAaHEHHUs HHEPruu, MpPU 3TOM JAaBaTh CIIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €T0 MaTEMaTUYECKOE BBIPAXKEHHUE;

¢ O0BSICHATH (PU3UUECKHE MPOIIECCH M CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalun IIPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa: BBISIBIIAATh
NPUYUHHOCIEICTBEHHBIE CBS3U, CTPOUTh OOBSICHEHHE W3 1—2 JOrH4ecKux
maroB ¢ omnopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3UYECKUX SIBICHHUIA,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



epeIIaTh pacu€THbIC 3ajauyd B 2—3 JEHUCTBHS, MCHOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBsI3bIBaroIMEe (M3UYCCKUE BEIMYMHBI: Ha OCHOBE aHajW3a YCJIOBHS 3aJlauu
3allUCBIBATh KPATKOE YCJIOBHE, BBISBIATH HEAOCTATOK JAHHBIX JISl PEIICHUSA
3a/aud, BBHIOMpPATh 3aKOHBI W (OPMYIBI, HEOOXOAUMBIC A €€ perieHus,
MPOBOJIUTh PAcUEThl W CPABHUBATH IIOJYYCHHOE 3HAUYCHUE (HU3UIECCKOM
BEJIMYMHBI C N3BECTHBIMHU JaHHBIMU,

e pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU (PU3HIECKUX
METOJIOB, HCIIOJIb3Yysl OINMCAHUE WCCIEIOBAHUs, BBIICIATh MPOBEPSIEMOE
MPEINOJIOKEHHUE, OLICHUBATH MPABUIIBHOCTh MopsiJIKa MPOBEICHUSA
HCCIICIOBAHMS, Je/IaTh BHIBO/IbI;

¢ IIPOBOJIUTH OIBITHI 110 HAONIOACHUIO (PU3MUECKUX SIBICHUHU WU (PU3HMICCKUX
CBOMCTB TeJl (KamWJUISIPHBIC SBJICHUS, 3aBUCHMMOCTD JIaBJICHHUS BO31yXa OT €ro
00bEMa, TeMmmepaTypbl, CKOPOCTH Mpollecca OCTHIBAHUS M HArpeBaHUs MpU
M3JIy4EHUU OT I[BETAa M3JIydaroulel (MOrJolaronieii) moBepXHOCTH, CKOPOCTh
VCTHIAPECHUs BOJBI OT TEMIIEPATyphbl XKUJIKOCTH W IUIOMIAAU €€ ITOBEPXHOCTH,
DJICKTpU3AaMs.  T€I M B3aUMOJICMCTBUE  DJICKTPUYECKHUX  3apAJIOB,
B3aUMO/JICICTBUE TOCTOSIHHBIX MAarHUTOB, BU3YyaJIM3alldsi MAarHUTHBIX IIOJICH
MOCTOSIHHBIX MAarHWTOB, JICMCTBHSI MAarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM,
CBOMCTBA D3JIEKTPOMArHuTa, CBOMCTBA AJICKTPOJABUTATENS MOCTOSHHOTO TOKA):
dbopMyIHpOBaTh MPOBEPSIEMBIC TPEAMNOI0KEHUS, COOMpaTh YCTAaHOBKY W3
IPEIIOKEHHOTO O00OpY0BaHMS, OIMCHIBATHL XOJI OMNBITA W (POPMYIUPOBATH
BBIBOJIBI;

e BBITIOJIHATh TPSAMBIE W3MEPEHUS TEMIIEPATYPbl, OTHOCHUTEIBHOW BJIAXKHOCTU
BO3/1yXa, CUJIbI TOKA, HAMPSHKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYUKOB (PU3UUCCKUX BEIUYMH, CPAaBHUBATh PE3yJIbTAaThl H3MEPEHHM C yUETOM
3aJ1aHHON a0COJIOTHOM TOTPEITHOCTH;

¢ IPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEIUYUHBI OT
JIPYro¥ ¢ UCTOJIb30BAHUEM MPSIMBIX U3MEPEHUMN (3aBUCUMOCTb COMTPOTUBIICHUS
MIPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAJAX MONEPEYHOTO CEUYEHUS U YICIBHOIO
COIPOTUBIIEHUS BEIIECTBA ITPOBOJHMKA, CHJIbI TOKAa, HWIYyLIEr0 4Yepes
MPOBOJHHUK, oT HANPSKEHUS Ha MIPOBOJIHUKE, HCCJICIOBAHUEC
MOCJIEIOBATEILHOTO M TapajuIeIbHOTO  COCAMHEHWM  MPOBOJHHUKOB):
MJIaHUPOBATh MCCIIEJ0BaHUE, COOMpaTh YCTAHOBKY W BBIMOJHATh U3MEPEHUS,
cienysi TPEMIOKEHHOMY TUIaHy, (UKCHPOBATH pPE3YNbTAaThl MOJIYYCHHOU
3aBUCUMOCTH B BHUJE TaOnuI] U rpaduKOB, JNEJaTh BBIBOJBI MO PE3yJIbTaTaMm
HCCJICJIOBAHUS,

e IPOBOJIUTh ~ KOCBEHHBIE  HM3MEPECHHUS  (PU3MUECKUX  BeIMYMH  (yAeibHas
TEIJIOEMKOCTh BEIIECTBA, COMPOTHBIICHUE MPOBOJHUKA, paboTa U MOIIHOCTH
3JIEKTPUYECKOTO TOKa): IJIAHUPOBATh V3MEPEHUS, cobupathb



HKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, CJEAys NpPEIIOKEHHOW HWHCTPYKLUUHU, U
BBIUNCIISITh 3HAUEHNE BEIMUMHBI,

e COOJIIOJIaTh TpaBUJIa TEXHUKH OE30MACHOCTH IpH padoTe ¢ JIabOpaTOpHBIM
000py10BaHUEM;

* XapaKTepU30BaTh MPUHIHUIIBI JIEHCTBUS H3YyUYEHHBIX NPUOOPOB M TEXHHUUECKUX
YCTPOMCTB C ONOpPOM Ha MX OMHMCAHMs (B TOM YMCIIE: CUCTEMA OTOIUICHUS
JOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEpMETP, BOJBTMETP, CUETUYUK
ANEKTPUYECKOM IHEPTUH, 3JIEKTPOOCBETUTEIBHBIE MPUOOPHI, HArpeBaTEIbHbIC
AIIEKTPOTIPUOOPHI (npumepsr), AIEKTPUYECKUE IPEeOXPaHUTENH,
ANEKTPOMATHUT, 3JIEKTPOABUIATENb MMOCTOSIHHOTO TOKA), UCHOJIb3Yys 3HAHUS O
cBOMcTBaX  (M3MUECKUX  SBJICHMM U HEOOXoIuMble  (PU3UUECKHE
3aKOHOMEPHOCTH;

e pacrio3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIBHBIE PUOOPHI 110
CXeMaM H CXEMaTHYHBIM pPHCYHKaM (KUAKOCTHBIM TEpPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBHUraTellb BHYTPEHHETO CropaHHs, 3JEKTPOCKOIL,
peocTaT), COCTaBIATh CXEMbI AJIEKTPUUYECKUX LIEeNel ¢ MOCIeI0BaTEeIbHBIM U
napajuleJbHbIM COECIMHEHUEM 3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAYECHMS
AJIEMEHTOB DJIEKTPUUECKUX LEIEH;

e IPUBOJUTH TPUMEPHI (HAXOAUTH HHPOPMALMIO O MpUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUH B MMOBCEJHEBHOM KU3HU AJIs1 00eCIIeYeHUsI
6e30macHOCTH TIPH 0OpaIleHuH C MPUOOPAMU U TEXHUYECKUMU yCTPONCTBAMH,
COXpaHEHUsl 370pOBbS M COOJIOACHUS HOPM SKOJOTMYECKOrO MOBEICHHS B
OKpYXaroUIen Cpee;

* OCYLIECTBJISITh OUCK MH(pOpManuu (usndeckoro coaepxanusi B urepuere, Ha
OCHOBE HUMEIOIIUXCA 3HAaHUM W NOyTEM CpaBHEHUS JOIMOJHUTEIbHBIX
UCTOYHUKOB BBLACIATH UH(POPMALIMIO, KOTOpasi SBJSETCS MPOTUBOPEUNBOIN MU
MOKET ObITh HETOCTOBEPHOM;

¢ ICTIONIH30BaTh TIPHU BBIMOJMHEHUN YYEOHBIX 3aJaHUA HAYYHO-TIOMYJSIPHYIO
JIUTEpaTypy (PHU3NYECKOro COAEp)KaHUs, CIPAaBOYHBIE MaTepuaibl, PECYpChl
cetu  MHTepHeT, BiuaAerb NpuéMaMu  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeobpa3oBaHus HH(GOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPAaTKHE YCTHBIE COOOIIEHUs, 00001as
MHPOPMAITUIO U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO COACPkKAHHS, B TOM
qucie  MyOJu4YHO OPEICTaBIsATh  pPe3yJbTaTbl  MPOCKTHOM  WJH
HCCIIEIOBATEeNIbCKOM  JIEATEIbHOCTH, MpPU 3ITOM TPAMOTHO HCIOJIb30BaTh
M3yYCHHBIN MOHATUIHBIN anmapat Kypca (pu3uKku, COMpOBOXKAATh BHICTYIIICHHE
IIPE3CHTALUEN;

e IPU BBHITIOJHEHUH YYEOHBIX MPOEKTOB W MCCIEAOBAHUHN (DU3MUECKHUX IMPOIIECCOB
pacnpeneniartb O00s3aHHOCTH B TPYIIE B COOTBETCTBHH C TOCTaBICHHBIMHU



3a/layaMy, CJIEIUTH 3a BBINIOJHEHUEM IIJIaHA JACUCTBUN U KOPPEKTUPOBATH €TI0,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBI BKJAJ B JIE€ATEIbHOCTh IPYIIIHI,
BBICTPaNBaTh KOMMYHMKAaTHBHOE B3aUMOJCUCTBUE, MPOSABIAS TIOTOBHOCTH
paspemniaTh KOHQIUKTHI.

K xoHny oOydyeHuss B 9 KJjacce NpeaMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE

JOJKHBI OTpakaTh COPMUPOBAHHOCTh Y OOYUaAIOIIUXCSl YMEHUI:

* ICIIOJIb30BaTh IOHATHS: CUCTEMa OTCUETA, MaTepualbHas TOYKA, TPACKTOPHS,
OTHOCUTENIFHOCTh ~ MEXaHMYeCKOro JBWXKeHMs, Jedopmarus  (ympyras,
IJIACTUYECKas), TPEHUE, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
MEPErpy3Ku, LEHTP TKECTHU, aOCOJNIOTHO TBEPAOE TEJNO, LEHTP THKECTH
TBEPIOrO TejJa, PAaBHOBECHE, MEXaHMUYECKHE KoJieOaHWs W BOJHBI, 3BYK,
UHQpPa3ByK W yIbTPa3ByK,  JJIEKTPOMAarHWTHbIE  BOJHBI,  LIKaja
ANIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAJIbHO30PKOCTh, CHEKTPBI
UCIIyCKaHHUsI M TOrJoleHus, ainb(da, OeTa- W ramma-u3JIydeHHs, H30TOIIbI,
AJIepHas YHEPreTUKA,

epaznuyaTh SBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHEUHOE
JIBUKEHHE, PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHUE, CBOOOHOE MaICHUE
T€l, PaBHOMEPHOE JBWKEHUE 110 OKPYKHOCTH, B3aUMOJCICTBUE TeET,
pPEaKTUBHOE JBWXKEHUE, KoJieOaTeNnbHOE  JABWKEHUE  (3aTyXawllue |
BBIHYK/ICHHbIE KOJIeOaHMsI), pE30HAHC, BOJIHOBOE JABM)KEHUE, OTPAKEHUE 3BYKa,
OPSIMOJIMHEWHOE PacCIpOCTPAHEHUE, OTPAKEHHUE U MPEJIOMIIEHHE CBETA, ITOJTHOE
BHYTPEHHEE OTpPaXCHHE CBETa, pasJioKeHHe Oenoro cBeTra B CIEKTp U
CIIOKE€HUE  CHEKTPalbHBIX I[BETOB, JHCIEpPCUS CBETa, €CTECTBEHHAs
PaAMOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEHYATOrO CIHEKTpa M3IYyYEHHUs) IO
ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OMNBITOB, JEMOHCTPUPYIOIIMX
JTaHHOe (PU3UYECKOE SIBICHUE;

e pacro3HaBaTh MPOSIBIECHUE W3YYEHHBIX (U3MUECKUX SIBICHHUUA B OKPYKAIOIIEM
Mupe (B TOM 4ucie (PU3NYECKHE SIBJIICHHUS B NPUPOAE: MPUIUBBI U OTIUBBI,
nBrokeHue IutaHeT COJIHEYHOM CHCTEMBI, PEAaKTUBHOE JIBHJKEHHE IKUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMU, 3€MIIETPSICEHNE, CEICMUYECKHE
BOJIHBI, I[yHaMH, 03XO, I[BE€TAa TEJ, ONTHYECKHE SBJICHUS B MPUPOJE,
OuoNornyecKoe JAEHCTBUE BUAUMOIO, YIbTPa()HOIETOBOTO M PEHTTEHOBCKOIO
U3ITyYECHU, €CTECTBEHHbIM pPaJMOAKTUBHBIA (OH, KOCMHUYECKHE JIy4H,
PaAMOAKTUBHOE U3IIyYEHHE IPUPOJIHBIX MUHEPAJIOB, IEHCTBHE PaINOAKTUBHBIX
M3JIy4CHHI Ha OpPraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH NPAKTUYECKYIO
3ajayy B yueOHYIO, BBLACNATh CYLIECTBEHHbIE CBONCTBA (IIPU3HAKH)
(bu3NUECKUX SIBICHUI;

¢ ONMCHIBATh M3YYECHHbIC CBOMCTBA Te€N U (U3HYECKUE SBJICHHS, HCIOJIb3YS
¢usznyeckue BeNWYMHBI (CpelHAS W MrCHOBEHHAas CKOPOCTh Teja TMpH



HEPABHOMEPHOM [JIBIJKEHUHU, YCKOPEHME, IIepEeMELICHUE, IyTh, YIJIOBas
CKOpPOCTb, CWJIAa TpPEHHs, CWIa YOPYIOCTH, CHJIA TSDKECTH, YCKOpPEHHE
CBOOOHOTO MaJIeHus], BEC Tella, UMITYJIbC TEJa, UMITYJIbC CHJIbI, MEXaHUYECKasI
paboTa ¥ MOUIHOCTh, MOTCHIMANbHAS SHEPTUs Tella, TMOAHITOrO HaJ
MMOBEPXHOCTBIO  3€MJIM, [OTEHUMAJIbHAs OSHEPrUs  CXKATOM  NPYKUHBI,
KMHETHYECKasi 3HEpPrus, IOJHAs MEXaHW4eCKas JHEprus, NEepUoJ MU 4acToTa
Kosie0aHuil, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA,
MOKa3aTellb MPEJIOMJIEHUSI Cpelbl), NPH OMUCAHWUU IPABWIBHO TPAKTOBATH
(Gu3NYECKUl CMBICT HCIONb3yEMbIX BEIUYHH, OOO3HAYCHHUS U EIUHHULIBI
¢uznyecKkux  BEIMYMH, HAaXOAUTh (OPMyJbI, CBS3bIBAIOIINE  JaHHYIO
($u3NYEeCKyI0 BEIUUMHY C IPYTUMU BEJIMUYMHAMU, CTPOUTH ITpapuKu U3YUEHHbBIX
3aBUCHUMOCTEHN (PU3NYECKUX BEITUYNH;

e XapaKTEepU30BaTh CBOWCTBA TE€J, (PU3MUYECKHUE SIBJICHUS M MPOIECCHI, UCIONIb3YS
3aKOH COXPAHEHHS] DSHEPrUH, 3aKOH BCEMUPHOIO TITOTEHUS, MPHUHLIMI
CYINEPIIO3UIIMKA CHJI, IPUHIMUI OTHOCUTENbHOCTU ['anmnes, 3akoHsl HprOTOHA,
3aKOH COXPaHEHUs HMIIyJIbCa, 3aKOHBl OTPAXEHUS M IPEJIOMIICHUS CBETAa,
3aKOHBI COXPAaHEHHUs 3apsiI0BOIO0 M MACCOBOI'O YHCEI IIPH SACPHBIX PEaKIUAX,
IpU 3TOM J1aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alHChIBaTh €ro
MaTEeMaTUYECKOE BBIPAKEHHUE;

¢ O0BSICHATH (PU3UUECKHE MPOLIECCH M CBOWCTBA TEN, B TOM YMCJIE U B KOHTEKCTE
CUTyallMl TMPAaKTUKOOPUEHTUPOBAHHOIO XapakKTepa: BBIABIATh I[PUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢
onopoil Ha 2-3 U3YYEHHBIX CBOMCTBA (PU3MYECKHUX SBJICHHUM, (PU3MUYECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

epemaTh pacy€THBIC 3a7aud (OMUpAIOUIUECS Ha CHCTEeMY M3 2—3 YypaBHEHHH),
UCTIOJIb3Ysl 3aKOHBI U (POpMyJIbl, CBs3bIBaKOLIME (PU3MUECKHE BEIMYMHBI: Ha
OCHOBE aHajM3a YCJOBHUS 3aJaud 3alHChIBATh KPATKOE YCJIOBHUE, BBISBIATH
HEJOCTAIOIINE WJIM H30BITOUYHBIE JaHHBIC, BBIOMpATh 3aKOHBI U (DOPMYIIBI,
HEOOXOAUMbIE  JUIsI  pElIeHMs, TPOBOJUTh pPAacuéTbl W OLICHUBATh
PEATUCTUYHOCTh MOTYYEHHOTO 3HaYCHUs (PU3NUECKON BEJTMYMHBI,

e pacrio3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIK (PU3MUECKUX
METOJIOB, HCHOJb3ysd ONHCAHHE WCCIENOBAHMS, BBIACIATH IPOBEPAEMOE
OPEANnoioKEeHWe,  OLICHMBaTh  NPABWIBHOCTh  MOpSAKA  MPOBEICHUS
WCCJIEIOBaHMsI, JIeJIaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YIbTaThl HAOIIOICHUI
Y OIBITOB;

¢ IPOBOAUTH OMNBITHl MO HAOMIONECHUIO (PU3MYECKUX SIBICHUM WM (PU3NYECKUX
CBOMCTB Tell (M3ydyeHHEe BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs
SHEPTUH, 3aBUCUMOCTh MEpHUOJa KOoJeOaHu MPYKUHHOTO MAsTHUKA OT Macchl
rpy3a M JKECTKOCTH MpPYXKMHBl W HE3aBUCUMOCTb OT aMIUIMTYAbl MAaJIbIX



KoJe0aHUi, MPSAMOJMHEHHOE PACIPOCTPAHEHUE CBETA, PA3IOKEHUE Oenoro
CBETa B CHEKTp, M3YYEHUE CBOMCTB H300pa)K€HUsS B IUJIOCKOM 3€pKajie U
CBOMCTB M300pakeHUs MpeaMera B coOuparoniel JauH3e, HaboIeHue
CIUIOIIHBIX W JIMHEHMYATBIX CHEKTPOB M3IYYEHHUS): CAMOCTOSITEIIBHO COOMpATH
YCTaHOBKY M3 M30BITOYHOTO HaOOpa 0OOpYIOBaHMs, ONMCHIBATh XOJ OIbITa U
€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOIBI;

e IPOBOAUTH MPU HEOOXOJUMOCTH CEPUIO TPSIMBIX U3MEPEHUMN, OTIPEIeTIsisi CpeaHee
3HaYeHUE u3MepsAeMol BeluuyuHbl ((DOKYCHOE pacCTOsIHUE CcOoOuparoleit
JUH3bI), OOOCHOBBIBaTH BBIOOpP CMOc00a U3MEpeHUs (U3MEPUTETHHOTO
mpubdopa);

e IPOBOAUTH  HCCIEOBAHUE  3aBUCHUMOCTEH  (DU3MYECKUX  BEIUYUH  C
UCIIOJIb30BAaHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTH IYTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM JIBM)KEHUU 0O€3 HauallbHOW CKOPOCTH, Nepuoaa KoyieOaHuit
MaTeMaTUYECKOr0 MasgTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTH yTJIa OTPaXKEHUS
CBETa OT yIJIa MaJIeHUs U yriia MpeJIOMJICHUS OT yrila MajeHus): TUIaHUPOBATh
UCCJICIOBAHUE, CAMOCTOSTEILHO  COOMpaTh  YCTaHOBKY, (UKCHpPOBATH
pe3yNbTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHUJIEC TaOJIUIl U
rpaduKoB, AeNIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

« IPOBOJIUTh KOCBEHHBIC M3MEPEHUSI (PU3MUECKUX BEIUYUH (CPEAHssi CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHE CBOOOJHOTO
najeHusi, KECTKOCTh TMPYXKHUHBI, KOIPPUIMEHT TPEHUS CKOJIbKEHUS,
MeXaHuueckas paboTa U MOUIHOCTb, YAaCTOTa W TEpPUOa KoJieOaHUt
MaTeMaTUYECKOro U MPYKMHHOTO MAasiTHUKOB, ONTHUYECKas CHJIa COOMpArOIIeH
JUH3bl, PAJAUMOAKTUBHBIA  (OH): IUIAHMPOBAaTH HU3MEpPEHUs, COOUpPAThH
OKCIIEPUMEHTAJIbHYI0  YCTAaHOBKY W  BBINIOJHATH  W3MEPEHHMs,  CIeAys
NPENJIOKCHHOW  WHCTPYKIMW,  BBIYKMCIATH  3HAYEHHWE  BEIUYUHBI U
aHAJIM3UPOBATh IMOJYYEHHBIE PE3ylbTaThl C YYETOM 3aJaHHOW MOTPEUIHOCTU
U3MEPEHNN;

e COOMIONATh TpaBHWJIa TEXHUKU O€30MacCHOCTH Tpu padbore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

epa3IMyuaTh  OCHOBHBIE  TPHU3HAKM  HM3YUYCHHBIX  (U3MYECKUX  MOJIETICH:
MaTepualibHas TOuka, aOCOJIIOTHO TBEPIOE TEJIO, TOYCUHBIM MCTOYHUK CBETA,
Jy4, TOHKasl JIMH3a, [JIaHEeTapHasi MOJINIb aTOMa, HYKJIOHHAs! MOJIE b AaTOMHOTO
Aqpa,

e XapaKTEpPU30BaTh MPHUHIIUIBI JCHUCTBUS U3YYCHHBIX NMPHOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha WX OMMCaHUs (B TOM YHCIIE: CHUIAOMETP, NATYUKHU
MOJIO)KEHUS, PACCTOSIHUSI W YCKOPEHHUs, pakeTa, HXOJOT, OYKH, MEPUCKOIL,
¢doToamnmapaT, ONTHUYECKUE CBETOBOJbI, CIEKTPOCKOM, JO3UMETpP, Kamepa



Bunecona), ucnonp3yss 3HaHMS O CBOWCTBaX (DPU3MUYECKUX SBICHUM WU
HEOO0XO0AUMbIE (PU3NUYECKHE 3aKOHOMEPHOCTH;

¢ IICIIOJIb30BAaTh CXEMBI M CXEMAaTHYHBIE DPHUCYHKM HW3YYEHHBIX TEXHUYECKHUX
YCTPOWCTB, U3MEPUTENIbHBIX NPHUOOPOB M TEXHOJOIMYECKUX MPOLECCOB IPH
pEIIeHNN y4eOHO-TIPAKTUYECKUX 3a]1a4, ONTHYECKHE CXEMBbI ISl TOCTPOSHUS
N300pakeHUH B IJIOCKOM 3€pKajle U coOMparoIien JuH3e;

 IPUBOJIUTh TPUMEPHI (HAXOAUTH MH(POPMALIMIO O MPUMEpPaX) MPAKTHUECKOIO
MCIOJIb30BaHuUs (PU3MUECKUX 3HAHUN B MIOBCEAHEBHON KU3HU I 00eCTIeueHUS
0€30MacHOCTH IIpU OOpAIIEHUHU ¢ IPUOOpAMU U TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUsI 370POBbsi U COOJIOJIEHUS HOPM D3KOJIOTUYECKOTO TOBEICHUS B
OKPYIKaIOIIEH CPELE;

¢ OCYLIECTBJIATh MOMCK HH(pOpManuu (puandeckoro cojepxkanus B HHTepHere,
CaMOCTOATENbHO  (OpMyJIHpYysl  TOUCKOBBIA  3alpoc, HAXOOUTh MYTHU
ONpeNeNeHusl JIOCTOBEPHOCTH TMOJYYEHHOM HH(OpManuMM Ha  OCHOBE
UMEIOIINXCS 3HAHUM U JOTIOJTHUTEIBHBIX UICTOYHUKOB;

¢ ICTIOJIB30BaTh IIPU BBINOJIHEHWH YYEOHBIX 3aJaHUi HAyYHO-IOMYJISIPHYIO
JUTEpaTypy (PU3NYECKOro COAECp)KaHUs, CIPAaBOYHBIE MaTepuaibl, PECYpChl
cetu  UWHrepHer, BiaaeTb OpUEMaMU  KOHCIEKTUPOBAHHUS  TEKCTa,
npeodpazoBanusi ”HGOPMALIUU U3 OJHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE THCHMEHHbIE W YCTHBIE COOOILEHUS HAa OCHOBE
UHpOpMAllMd M3 HECKOJbKUX MCTOYHHUKOB (DU3MUECKOTO COAEpKaHUs,
MyOJIMYHO MPEACTAaBIATh PE3YyJbTaThl MPOEKTHOM WM HCCIEA0BATENIbCKOM
NEATEIBHOCTH, MPU ITOM T'PAMOTHO HCIIOJIb30BATh W3YYEHHBIM NOHATUWHBINA
anmapar u3y4daemoro pasaena (U3MKM M CONPOBOXIATh BBICTYIUICHHUE
npe3eHTaIuen ¢ yuéToM 0COOCHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3jiesioB Kounrpoun | IIpakru (undposBbie)
n/n H TeM NPOrpamMMbl Bceero HbIC qJecKHue oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypcbl
Pa3znesn 1.@u3uka v €€ poJsib B MO3HAHUU OKPYKAKIIET0 MUPa
bubnunoreka LIOK
11 O - 2
MSHIE - Hayka 0 Hipupole https://m.edsoo.ru/7f4161
bubnunoreka LIOK
1.2 ) 2 1
HISHHCCICHE BEITIHAL https://m.edsoo.ru/7f4161
13 EcTtecTBeHHOHaY4YHBIN 9 1 bubmuoteka [IOK
' METO/I TIO3HAHUS https://m.edsoo.ru/7f4161
Wroro mo pazneny 6
Paspnen 2.1lepBoHayasibHbIe CBeICHUS O CTPOCHUH BeleCTBA
but6mmorekxa [IOK

2.1 1
Crpoenne semecTsa https://m.edsoo.ru/7f4161

JBrxenue u
bubnunoreka LIOK

2.2 7 2 1
B3aUMOJICHCTBHC HacTHI https://m.edsoo0.ru/7f4161

BE€IICCTBA



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

53 ArperaTHbl€ COCTOSIHUS 9 Bu6muotexa [JOK
' BEIIlECTBA https://m.eds00.ru/7f4161
Utoro no pazneny 5
Pa3nen 3./IBu:xeHune u B3auMojieiicTBUe TeJl
bubnmorexa LIOK
A M
3 CXAHHICCKOT JIBIDKCIHE 3 https://m.edso0.ru/7f4161
3.9 Wuepmus, macca, 4 bubnunorexka LIOK
' IUIOTHOCTB https://m.edso0.ru/7f4161
but6mmorekxa [IOK
3.3 .B 14
Cuna. Buppt cnn https://m.edsoo0.ru/7f4161
Hroro no paszneny 21

Paznen 4./laBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB



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

[Hasnenue. [lepenaua
JaBJICHUsS TBEPABIMU

bubnunoreka LIOK

4.1
TEIaMH, JKUJIKOCTIMH U https://m.edsoo.ru/7f4161"
razamu

4.2 JlaBiaeHHe KUJIKOCTH Bubmuorexa IOK

https://m.edsoo0.ru/7f4161



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

bubnuoreka [IOK

4.3 A
nocheptios saneie https://m.edsoo.ru/7f4161
JleficTBHE )KUIKOCTHU | Ta3a - ox
4.4 Ha MOTPYXEHHOE B HUX uobmorexa L

TCIIO

https://m.edsoo0.ru/7f4161



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

Hroro no pazaeny 21
Pa3znen 5.Pabora u MOIIHOCTB. JHEPIUs
bubnunorexa LIOK
>1 Pabora u momtsocTs 3 ! https://m.edso0.ru/7f4161
bubmuoreka [{OK
52 Hpoctaie MEXaHH3MEI > . https://m.eds00.ru/7f4161"
bu6nmorexa LIOK
53 Mexanieckas SHepria 4 . . https://m.eds00.ru/7f4161
Hroro no paszneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 4 12
I10 ITPOI'PAMME



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

8 KUIACC

Koan4yecTBO 4acoB DJIeKTPOHHBIE
N 11/ HaumenoBanue pa3jiesioB Kontpo IpakrTuye (undposbie)
° /m
U TEM NPOrpamMmbl Bcero JIbLHbIE cKHe o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypcbl
Paznen 1.TemyioBrie siBJeHUS
11 CrtpoeHnue u CBOMCTBA ; bubnnoreka [HOK
' BELIECTBA https://m.edso00.ru/7f4181,
bu6mmoreka [IOK
12 T 21 1 5
CILIOBBIC HPOTECH https://m.edsoo.ru/7f4181
Uroro no pazaeny 28
Paznen 2.2/iekTpuYecKue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE 3apsIbl.
2.1 3apsKeHHbIE Tela U UX 7 1 bubmorera [JOK
' P . https://m.edso00.ru/7f4181
B3aUMOJICHCTBUE
99 IToctrostHHBIN 20 5 F bubmuorexa [JOK
' SIIEKTPUYECKUI TOK https://m.eds00.ru/7f4181



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK

23 MarmuTHbie ABeHiLs 0 L5 https://m.edsoo.ru/7f4181
ONeKTpOMarHuTHas bubnnoreka [JOK
2.4 4
WHIYKIUS https://m.edsoo.ru/7f4181
Hroro mo pazneny 37
PesepBHOE Bpems 3
BIIEE KOJIMYECTBO YACOB
OBII] OJI CTBO YACO 68 145

10 ITPOI'PAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KIIACC

KosmuecTBo yacos DJIEKTPOHHBIE
HanmenoBanue
Konrpoanr = Ilpakruuec | (uudpoBbie)
Ne ni/n pa3aesioB U TeM
Bcero HbIE KHe oOpa3oBaTeJibHbIE
NMPOrpamMMbl
padoTbI padoTbI pecypcbl
Paznen 1.Mexannueckue siBJeHHUS
Mexannueckoe Bu6 LIOK
NOJINOTEKA
1.1 BUJKEHUE U CIIOCOOBI 10 1
A https://m.edsoo.ru/7f41a4a6
€ro OIHMCaHUsA
bubnunorexa LIOK
1.2 BzaunMmoneiictBue ten 20 1 3
a https://m.edsoo.ru/7f41a4a6



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

13 3aKOHBI COXPaHEHUS

10

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

Hroro no pasneny

40

Pa3zpen 2.Mexannueckue KoJIe0aHUA U BOJIHBI

91 MexaHn4ecKkue 7 bu6nmorexa LIOK
' KOJIeOaHus https://m.edso00.ru/7f41a4a6
99 MexaHndeckue 8 bubnmorexa LIOK
' BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pa3jen 3.2/ieKTpOMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJIHBI

DNeKTPOMarHuTHOE
moJie u
3.1

OJICKTPOMArHMTHBLIC
BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6



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

Hroro no pasneny

Pa3nen 4.CBeToBbIe AABJICHUSA

3aKOHBI
4.1 acIpoOCTPaHCHUS bubmorexa HOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
cBeTa
4.9 JIMH3BI ¥ ONITUYECKUE but6mmorekxa [IOK
' prOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6enoro bubnuorexa [JOK

CBETa B CIIEKTP

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



https://resh.edu.ru/subject/lesson/4913/conspect/
https://resh.edu.ru/subject/lesson/4913/conspect/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Uroro no pazaeny 15

Pa3znen 5.KBaHTOBbIE IBJICHUS

Hcnyckanue u
5.1 TMOTJIOIIEHUE CBETA 4 1 bubmorexa HOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
CrtpoeHre aTOMHOTO bubnmnoreka HOK
5.2 6 1
saapa https://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
>3 FlaepHeie peakiuy ! . L https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17

Pa3nea 6.IloBTOpuTE/IHHO-00001IIAI0IINH MOIY1b

[ToBTOpEenue n
0000111eHHE bubmunoreka [JOK
6.1 9 2
colepKaHus Kypca https://m.edsoo.ru/7f41a4a6

¢u3uku 3a 7-9 kiace



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

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27




ITPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBLIEI'O OEPA3OBAHMUS

7 KIIACC

Kon
NMpoBEpPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 001Iero 00pa30BaHUs

1.1 HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

19 pasiindaTtb ABJICHUA IO OINHMCAHHMIO HMX XapPAKTCPHBIX CBOICTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHSquCKOC SIBJICHHUC

pacrio3HaBaTh MPOSIBIIEHHME M3YyYEHHBIX (U3MUYECKUX SBJICHUH B
13 OKpYKaIoIlleM MHpE, B TOM 4HcCle (U3NYECKUE SBJICHUS B MPHUPOJE,
IIPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 33/a4y B y4eOHYIO, BBLACIATDH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBICHUI

ONMCHIBATh HW3YYEHHBIC CBOWCTBA TNl W (DU3HUYECKHUE SIBICHUS,
UCTONb3ysd (U3NYECKHE BEIMYUHBI, IMPU OMNUCAHUU MPABUIBHO
TPAaKTOBaTh (UIUYECKUH CMBICI HCIOJB3YEMBIX BEJIHYUH, WX
14 0003HAYCHMS U €UHUIIBI (PU3NYECKUX BEJTHUYUH, HAXOIUTH (OPMYIIHI,
CBSI3BIBAIOIIME JIaHHYI0  (PU3MUECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh  TIpadUKd  M3YYEHHBIX  3aBHCHMOCTEH

(hbUBUYECKUX BETMYHUH

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBJICHHUS U TPOIECCHI,
L5 HCNOJIb3ysl H3YYEHHBIE 3aKOHbBI, IPU O3TOM JaBaTh CJIOBECHYIO
GbopMyTUPOBKY 3aKOHa MW 3alHMCHIBATh €r0 MaTeMaTHYeCcKoe

BBIPpAXKCHUC

OOBSICHATh (PU3UYECKUE SBICHHS, MPOLIECCHl M CBOICTBA Tel, B TOM
9gucie W B KOHTEKCTE CHTyalluid MPaKTHKO-OPHEHTUPOBAHHOTO
1.6 XapakTepa: BBIIBIATh MPHYMHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHWe M3 1 — 2 JOrMyeckuMx MmaroB ¢ omopod Ha 1 — 2

M3YYECHHBIX CBOMCTBA ()M3MUECKUX SIBICHUN, PUINUECKUX 3aKOHA WUITH




3aKOHOMEPHOCTH

1.7

1.8

1.9

pemath pacu€THble 3a7aud B 1 — 2 nelcTBUs, UCTOIB3YSl 3aKOHBI U
(dbopMyIibl, cBsI3bIBaIOLINE (PU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAN3a
yCIIOBHSI 3a7laud  3alUChIBaTh KpaTKO€ YCIOBUE, TOJICTABIATH
¢bu3nyeckre BEJIMYUHBI B (OPMYIIBI U MPOBOJIUTH PAaCUEThI, HAXOAUTD
CIIPaBOYHBIE JIAHHBIC, HEOOXOAUMEBIC ISl PElIeHUs 3a1ad, OLlEHUBATh

PEATUCTUYHOCTD MOTYyYeHHOU (PU3UUECKOI BETMYHHBI

pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh IPH [OMOIIU
(¢U3NYEeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATDH
MpoBepsieMOe  MPEANOJOXKeHHe  (TUImoTe’y),  pa3iuyarb |
MHTEPIPETHPOBATh TOJYYEHHBIH pE3yiIbTaT, HAXOAWUTh OIIUOKH B

XO0J¢ OIlbITa, ACJIaTh BbIBOJBLI I10 €T'0 pE3yJibTaTaM

MPOBOANUTH OMBITHl IO HAOMIONCHUI0 (U3NYECKUX SBICHUA WU
(GU3MYECKUX  CBOWCTB  Tell:  (OPMYJIHPOBATHL  IMPOBEPSECMEIC
MPENINONIOKEeHHUs, CcOOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

111

1.12

BBINOJIHATh NPSMbIE HU3MEPEHUS C MCIOJb30BAaHMEM aHAJOTOBBIX U
1u(ppoBBIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUSI MPUOOPOB € yUETOM

3aJJaHHOI aOCOIOTHOM MOTrPEUIHOCTH U3MEPEHUI

NPOBOJUTH  MCCIEIOBAHME  3aBUCUMOCTH  OJHOW  (hU3HUYECKOH
BEJIMYUHBI OT JIPyroil C HCIOIb30BAHUEM MPAMBIX HW3MEPECHH,
y4acTBOBaTh B IUIAHUPOBAHWU Y4E€OHOIrO HCCIIEOBaHUS, COOUpATh
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMUS, CIEAYS MPEIII0KEHHOMY IIJIaHy,
(buKcupoBaTh pPE3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (U3UUECKUX
BEJIMYMH B BUJE NPEIJIOKEHHBIX Ta0IUIl U TpapUKOB, A€JIaTh BIBOIBI

110 pe3yjibTaTaM HCCICAOBAHUA

MPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUYECKUX BEIHYUH, CIERys
MPeI0KEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEPEHU coOupaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOMU

BEJINYHHBI

1.13

1.14

coOnrofaTh IMpaBWia TEXHUKH Oe3omacHOCTH Tipu paboTte ¢
1a00opaTOpPHBIM 000pyI0BaHHEM

yKa3plBaTh NPUHIUNBI  JEHCTBHS TNPHUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTepPH30BaTh NPUHIUIBI JICWCTBUS HW3YyYEHHBIX

npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIBIO HMX ONHCAHUS,




1.15

1.16

1.17

1.18

1.19

8 KUIIACC

UCTOJNB3ys 3HAaHUA O CBOMCTBaX (PU3MUYECKUX SIBICHUH U
Heo0XoauMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

IPUBOAUTH MNpHUMEPbl (HAXOAUTh MH(OpPMALUIO O MpUMEpax)
MPAKTUYECKOTO UCIOIb30BaHUS (DU3MYECKUX 3HAHUI B MMOBCETHEBHOM
KM3HM U1 o0ecriedeHuss Oe30macHOCTH MpU  OOpallleHHuH ¢
npubopaMH ¥ TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3/10POBbS U

CO6J'II-OI[€HI/I${ HOPM 3KOJIOTMYECKOT'O ITOBEACHHUS B Opr>KElI-OH.I€I71 cpeac

OCYILECTBISATH OTOOP MCTOYHUKOB MHGpOpManuu B ceTd MHTepHET B
COOTBETCTBMM C 3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUN W MYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHHUKOB
BBICTISITE  MH(POPMAIUIO, KOTOPasi SBIISACTCS TPOTUBOPCUMBOM WIIH

MOJKET OBITH HCHOCTOBepHOﬁ

HCII0JIb30BaTh npu BBIIIOJIHCHUH Y4eOHBIX 3a/1aHu
HAyYHOTIOMYJIAPHYIO  JTUTEpaTypy  (PU3UYECKOTO  COACPIKAHMS,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetu HHTepHeT, BiaJIeTh
npruéMaMH KOHCIICKTHPOBAHUS TEKCTa, TPeoOpa3oBaHus HHPOPMAIIHH

u3 O,Z[HOI>'I 3HAKOBOM CHCTEMEI B APYryro

CO03/1aBaTh COOCTBEHHbIE KPATKHE NMMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHMKOB MH(pOpMauu (HU3NYECKOTO
COJIep’KaHus, B TOM 4YHcje MyOJIMYHO JeNaTh KpaTKhue COOOIIEHHUs O
pe3yabTaTax IPOEKTOB WIJIM YYEOHBIX HCCIEJOBaHUHM, NPU 3HTOM
IPAMOTHO HCIIOJIB30BaTh W3y4YEHHBIM NOHATUHHBIN anmapar Kypca

(I)I/I3I/IKI/I, COMMPOBOKAATH BBICTYINICHUC Hpe3eHTaHHCI>'I

IIpU BBIITOJIHCHHUH y‘le6HLIX IMPOCKTOB U I/ICCJ'Ie,ZLOBaHI/Iﬁ pacnupeaciaTb
00s3aHHOCTH B Tpynmne B COOTBETCTBHUH C ITOCTABJIICHHBIMHA 3a/ladyaMu,
CJICIUTh 3a BBIIIOJIHCHHCM IIJIaHa ,I[CI‘;ICTBHP'I, aZICKBATHO OIICHHMBATH
COOCTBEHHBIN BKJIad B  JACATCIBHOCTHL TI'PYINNIbI, BBICTPAUBATH
KOMMYHUKATHBHOC BSaHMOHCﬁCTBHC, YUYUTBIBAsA MHCHHUC

OKPY>KaIOIIHNX

Kon
NpPoBEePSIEeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa30BaHUs




11

HUCII0JBb30BAaTh IIOHATHUA

1.2

1.3

pasiindath ABJICHUA IO OINHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘l€CKOC SABJICHUC

pacrmo3HaBaTh MpPOSBICHUE W3YYCHHBIX (U3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4YHuCie (U3UYECKUE SBICHHUS B MPHPO/IE,
IIPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIICISThH

CYIIECTBCHHBIC CBOMCTBA (MIPU3HAKHN ) (PU3NICCKUX SIBICHUI

14

ONMCHIBATh HM3YyYCHHBIC CBOWCTBA TN U (DU3UYECKHE SIBICHUS,
UCHONb3ys (U3MYECKHE BEIMYUHBI, I[PU OINUCAHUU MPABUIBHO
TPAaKTOBaTh  (PU3MYECKUI  CMBICT  HCIOJIB3yeMBIX  BEJIWYHH,
0003HAYCHMSI M €AMHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO (DU3MUECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOUTh  TIpadUKud  M3YYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEITMYNH

1.5

XapaKTCpHU30BaTb CBOMCTBaA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUA W IIPOLIECCCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPpU J3TOM JaBaTb CJIIOBECHYIO
(bOpMy.TIHpOBKy 3aKOHa MW  3alMcCbiBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAKCHHE

1.6

OOBACHATH (PU3MUYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 |
— 2 JOrMYEecKUX IIaroB ¢ Momompio 1 — 2 u3yueHHBIX CBOICTBa

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiats pacy€THble 3a7auu B 2 — 3 AeMCTBHS, UCHOJB3YS 3aKOHBI U
(dbopMyIbl, CBs3bIBaONINE (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHAJIM3a
YCJIOBHUS 3a/1a4M 3aIIUCHIBATh KPATKOE YCIOBHUE, BBIABIIATH HENOCTATOK
JaHHBIX I pELIeHHUs 3aJaud, BBIOUpATh 3aKOHBI U (OPMYIIHI,
HeoOXouMBble JUIsl €€ pelIeHUs, MPOBOAUTh Pacdy€Thl U CPAaBHUBATH
MOJly4YeHHOEe 3HauyeHue (u3nyeckod BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh IMPH IMTOMOIIU
(U3NYECKUX METOJIOB, UCTIOIb3Ys ONMCAHUE UCCIIEA0BAHMS, BBIIEIATh
MIPOBEPSIEMOE TIPEIOJIOKEHUE, OLIEHUBATh NPABMWIBHOCTh IMOPSIKA

MMPOBCACHUA UCCIICAOBaHNs, ACJIAaTh BBIBOIAbI

1.9

MNpOBOAUTL OIIBITHEL I10 HaGJIIOI[GHI/IIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUM WIIH




¢u3nyeckux  CBOMCTB  Tel:  (QOpPMyIUpOBaTH  MPOBEPsiEMbIE
IPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  IPEUIOKECHHOTO

000pyI0BaHUSs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BBIBOBI

1.10

BBIIOJHATL IMPAMBIC H3MCPCHUA C HCIOJIB30BAHUCM aHAJIOTOBBIX
HpI/I60p0B U JaTYUKOB (1)I/I3I/I‘ICCKI/IX BCJIMYMH, CpaBHUBAThb PE3YJIbTAaThl

MU3MEpeHui ¢ yu€ToM 3a/1aHHOI a0COIIOTHOH MOTPEITHOCTH

111

1.12

NPOBOJIUTH  HCCICIOBAHUE  3aBUCUMOCTH  OJHOW  (hU3HUYECKOH
BEJIMYHMHBI OT JApPYrOM C HCIOJIB30BAHUEM IMPSMBIX W3MEPCHMM:
IUTAHUPOBATh HCCIENOBAHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, cienys  IpeUIo)KeHHOMY  IJIaHy,  (hUKCHpOBaTh
pe3yabTaThl MOJYYCHHON 3aBHCHMOCTH B BHJE TaONMUI] U TPaHKOB,

ACJIaTh BbIBOJABI 110 PE3YyJIbTaTaM UCCICAOBAHU A

IPOBOJUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIUYUH:
TUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clelyss HpeNIOKEHHOW MHCTPYKLMH, U BBIYMCIATH 3HA4YCHHE

BCJINYHHBI

1.13

CO6J'II-O,Z[8.TB ImpaBujia TCXHUKHU 0€e30I1acHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HX OIUCAHUS, HUCIOJb3Ys
3HaHHWA O CBOMCTBaX (PU3MUECKUX SBJICHUM M HEOOXOJMMBbIE

(I)I/I3I/ILIGCKI/IG 3aKOHOMCEPHOCTHU

pacro3HaBaTh IIPOCTHIE TEXHUUYECKUE YCTPOWCTBA U U3MEPUTEIIBHBIE
pUOOPHI IO CXeMaM M CXEMAaTUYHBIM PUCYHKAM, COCTABIIATH CXEMBI
JJIEKTPUYECKUX LENEeH C IOCIEHOBATEIbHBIM M IapajlleIbHbIM
COEAMHEHUEM  IJIEMEHTOB, pa3Iuyas yCIOBHbIE 0003HauYEHUS
JJIEMEHTOB DJIEKTPUUECKUX LICTIEH

IPUBOANUTH TNpPHUMEPHl (HAXOAMTh HMH(OpPMAIMI0 O MpHUMEpax)
MPAKTUYECKOr0 MCIOIb30BaHUsI (PU3NYECKUX 3HAHUM B MTOBCETHEBHOM
KHU3HM Ui oOecriedeHuss ©O€30HMacHOCTH TpU  OOpalieHuH ¢
npruOopaMy U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 3/10pPOBbS U
COOJIIO/ICHHSI HOPM 3KOJIOTHYECKOT0 MIOBEICHUS B OKpYXKarollei cpene
OCYILIECTBIATH MOUCK MH(POPMAIUN (PU3NIECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHMW W TYyTEM CpPaBHEHHUS

JOIIOJIHUTCIBbHBIX HMCTOYHHKOB BBIJCIATH I/IH(bOpMaI_II/IIO, KOTOpas




SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

WCIIOJIb30BAaTh MPHU  BBHIMOJHCHWHM YYeOHBIX 3a/JaHUi  HAydHO-
MOMYJISIPHYIO JIUTEpaTypy (PU3MUecKOro cojaep:KaHus, CIPaBOYHBIC
Marepuayibl, pecypcbl cetu MHTEepHeT; BiaAeTh  OpUEMaMH
KOHCIIEKTUPOBAHHUA TEKCTa, nmpeoOpa3zoBaHus MHGOPMALUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MMUCHMEHHBIC M KPATKHUE YCTHBIE COOOIICHHUS,
000011ast MHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (DH3UYECKOTO
COJIEp’KaHusl, B TOM YHCIIE MYOJIUYHO NPEICTABISATH PE3yIbTAThI
MPOCKTHON WJIM HWCCJIEIOBATEIbCKOM JEATEIbHOCTH, IPU OTOM
rPaMOTHO HCIIOJb30BaTh M3YYEHHbId MOHSATUWHBIA amnmapar Kypca

(bHSPIKPI, COIMMPOBOKAATH BBICTYIIJICHUC Hp636HTaHHCﬁ

MIPU BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN (DU3MUECKUX
MIPOIIECCOB PACTIPENCIATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 34 BBIIOJIHEHUEM IUIAHA
JEWCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JAEITEIbHOCTb TPYMIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBUE,  MPOSABISSL  TOTOBHOCTh

pazpemiats KOHGIUKTHI

9 KUIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaTbl 0CBOCHUSN OCHOBHOM
06p330BaTeJII)HOI7I nporpaMmmMmbl OCHOBHOI'O 001mero 06p330BaHHﬂ

11

1.2

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

pas3yiniaTth ABJICHUA MO ONHCAHHUIO HUX XapaKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC q)nznquKoe SIBJICHUC

1.3

1.4

pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYECKue SBICHHUS B MPHUPO/IE,
MIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIIEISThH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUHN

ONUCHIBaTh HW3YyYEHHBIC CBOWCTBA TN U (DU3UYECKHE SIBIICHUS,

HCIIOJIB3Ys (1)I/I3I/II-IGCKI/IC BCJIMYHHBI, IIpU OIIMCAHUKU IIPABUIIBHO

TPaKTOBaThb  (PU3MYECKHI  CMBICI  HCHOJB3YEMBIX  BEIUYHH,




1.5

0003HAYCHUS U eIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (OPMYIIBI,
CBSI3bIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIMYUMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh TpadUKd  M3YYEHHBIX  3aBHCUMOCTEH

(bl/I3I/I‘ICCKI/IX BCJINMYHMH

XapaKTEepPuUu3oBaTh CBOMCTBA TECII, (bHSH‘IeCKI/IC SABJICHUA KW IIPOLECCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JdaBaTb CJIIOBECHYIO
(bOpMYJ'II/IpOBKy 3aKOHa MW  3allMCbhlIBaTb €ro MaTeMaTH4YCCKOC

BBIPAXCHHE

1.6

OOBSICHATH (PM3NYECKHE MPOIECChl U CBOICTBA TEJ, B TOM YHCJIEC U B
KOHTEKCTE CHUTyallUd IMPaKTHUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBIISATh IPHYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JOruyecKux IIaroB ¢ IMOMOIIBI0O 2 — 3 H3yuyeHHBIX CBOICTBa

(bU3NYECKUX SIBICHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THbIe 3afa4yd (OmMUparoIiuecs Ha CHUCTeMy u3 2 — 3
YpaBHEHMI), HUCHOJb3yd 3aKOHbl M  (HOPMYJIbL, CBS3BIBAIOIIUE
¢usnueckue BENMYMHBI: HA OCHOBE AaHAJIM3a YCJIOBUS 3a/adu
3allUChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME WIIU
130bITOYHBIE JaHHBIE, BEIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBbIE
JUI PELIEHUs, NPOBOAUTH PACUYETHI M OLIEHWBATH PEATUCTHUYHOCTH

MIOJIYYEHHOT'0 3HaU€HUs (PU3MUECKON BEIUUUHBI

1.8

1.9

pacro3HaBaTb HpO6J’I€MLI, KOTOPBIC MOKHO PCHIUTb IIpU ITOMOIIHU
(1)I/I3I/I‘-IGCKI/IX MCTOAOB, UCIIOJIB3YA ONHMCAHHUEC HUCCICAO0BAHUSA, BBIACIIATH
MMPOBCPACMOC TIPCAIIOJIOKCHNUEC, OLCHUBATL IIPABHUIIBHOCTL IIOPSAAKA
MMPOBCACHNA HCCICOAOBAaHUA, MACJIaTb BbBIBOJbI, HWHTCPIPCTUPOBATH

PE3YIIbTAThL Ha6J'IIOI[eHI/II71 " OIIBITOB

MPOBOANUTH OMBITHl IO HAOMIOACHUI0 (U3NYECKUX SBICHUA WIH
(GuU3MYECKHUX CBOWCTB TEJ: CaMOCTOSTEIbHO COOMpPAaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyAOBaHUS, OMHCHIBATH XOJl OMBITA U €rO

pe3ynbTaThl, GOPMYJIHPOBATh BHIBOJIBI

1.10

111

MPOBOAUTh TMPU HEOOXOJMMOCTH CEpHUI0 TPSMBIX H3MEpEHUH,
OmpesieNisisi CpelHee 3HaueHue Hu3MepsieMoil BenuuuHbl ((hokycHOE
paccTostHue coOuparomeld JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoba

U3MepeHus (M3MEpPUTEIBHOTO MpHoOopa)

IMpOBOAUTL HCCICAOBAHUC 3aBHCHUMOCTE (I)I/I3I/I‘-ICCKI/IX BCIIMYHUH C

HCIIOJIb30BAHUEM IIPSAMBIX HSMepeHHfll IJIaHUPOBATh HCCIICAOBAHUC,




CaMOCTOSITENILHO CcOOMpaTh YCTaHOBKY, (PUKCHpPOBATH pE3yIbTATHI
MOJyYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIWYMH B BUIE TaOIULU

Fpa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM UCCICAOBAHUA

1.12

NPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3NYECKUX  BEIHYUH:
IUTAHUPOBATh U3MEPEHHS, COOUPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATh W3MEPEHUs, CJleAys NpPEII0OKEHHOW HHCTPYKIUH,
BBIYMCIISITH 3HAUEHHWE BEJIIMYMHBI M aAHAJIU3UPOBATh IOJYYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MTOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmogaTh MpaBuUia TEXHUKM O€30MacHOCTH TMpH pabore ¢

1abopaToOpHBIM 000PyI0BAHUEM

pa3nuyaTh OCHOBHBIE INPHU3HAKM M3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepuagbHas TouKa, aDCOJIIOTHO TBEPAOE TEJIO, TOUEUHBIH UCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'0 Aapa

1.15

XapaKTepu3oBaTh MPUHLUIBI JEHCTBHS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HMX OIMCAHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SIBJICHUM H HEoOXoIuMble

(u3nyecKkre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTEIBHBIX npubopoB "
TEXHOJIOTUYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-TIPAKTHUECKUX
3aJa4y, ONTUYECKHE CXEMBI JJIsl TOCTPOEHUS N300paKeHUH B MIIOCKOM

3epKajie U COOMparoIIei JTMH3e

1.17

MPUBOJUTL TpUMEpbl (HAXOAWTHh HHQPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCIONIb30BaHUs (U3UYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HH i1 oOecrieueHus O€30MacHOCTH TMpU  OOpallleHuu ¢
npubopaMu ¥ TEXHUIECKUMH YCTPOMCTBAMU, COXPAHEHHS 3/I0POBbS U

COOJIOICHHSI HOPM SKOJIOTMYECKOTO MOBEICHUS B OKpY>Karollel cpefe

1.18

OCYILIECTBIATH MOUCK MHPOpMAIK (U3UUECKOTO COAECPKAHUS B CETU
WnutepHer, camocTosTensHO (OpMYIHpys IOMCKOBBIM  3arpoc,
HAaXOOUTh IYTH  OMNpEIeJeHHs]  JIOCTOBEPHOCTH  IOJy4YEeHHOU
uHpOpMallMM HAa OCHOBE HMMEIOLIMXCS 3HAHUM M JIOMOJIHUTEIBbHBIX

HUCTOYHHUKOB

1.19

HCIIOJIB30BAaTh IIPU  BBINIOJHCHUU y‘—Ie6HI)IX 3a)IaHHﬁ HAay4YHO-

MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COIEpIKaHUs, CIPaBOYHBIC




Marepuainsl, pecypcbl cetd MHTepHeTr; BiageTte  NpUEMaMHU
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus MH(GOPMALMU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBCHHBIE NUCHMEHHBIC W YCTHBIC COOOIICHHUS Ha
OCHOBE HHGPOpPMAIIMM M3 HECKOJbKHMX HMCTOYHUKOB (PHU3NUECKOTO
COJIepKaHusl, MyOJUYHO TPEICTABIATH PE3YyIbTAThl MPOCKTHOW WIIN
HCCIIEA0BATEILCKOM JIeSITeIIbHOCTH, npu 3TOM rpaMOTHO
KCIOJIb30BAaTh U3YYEHHbIN MOHATUMHBINA anmnapaT U3y4acMoro paszena
(GU3UKH W CONMPOBOXKIATh BBICTYIJICHHWE TpPE3CHTAlMed C Y4ETOM

0CcOOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

IIPU BBIMOJIHEHUH y4eOHBIX MPOEKTOB M UCCIECHAOBAHHNA (DU3NIECKUX
IIPOLIECCOB paclpeiessaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTUPOBaTb  €ro, aJeKBaTHO  OLICHMBATh
COOCTBEHHBI BKJIAJ B JIEATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE  B3aUMOJCHCTBUE,  IpOSBIAA  T'OTOBHOCTB

pa3permaTth KOHQIHKTHI

HNPOBEPAEMBIE DJIEMEHTDBI COAEP KAHUSA

7 KJIACC
Kon
Kon annemenTa IIpoBepsiemble 1€MEHThI COAEPKAHUSA
pasaena
®U3UKA U EE POJIb B [TIO3HAHNU OKPYXXAIOIIETO MHUPA
11 ®uzuka — Hayka o npupozne. SABnenus npupoxasl. dusnyeckue sBI
' JJIEKTPUYECKUE, MATHUTHBIE, CBETOBLIE, 3BYKOBBIE
12 dusnueckue BeaMuuHbL. M3mepenue Qusnueckux BenuuuH. DPusn
. ' n3MepeHnil. MexayHapoIHasi CUCTEMA €IMHUIL
13 EctecTBeHHOHayuyHBI METOJ TO3HAHUA: HaONIO/IEHUE, TOCTaHOBKA
' TUIIOTE3, SKCIEPUMEHT TI0 IPOBEPKE TUIIOTE3, 00BSICHEHNE HAOII0aeMOT
14 Onucanue GpU3NUECKUX SBICHUH C TOMOIIBIO MOJIENIEH
15 [IpakTuueckue padbOTHI:

###Par###113mepenne paccTosTHUM.




##HPar##H13mepenne 00bEMa KHUIKOCTU U TBEPAOTO TeA.
#H##Par###OnpeneneHue pa3MepoB MaJIbIX Tell.

###Par###113mepenne TemnepaTypsl IPU MOMOILHU KHIKOCTHOTO TEPMOM:!

ITEPBOHAYAJIBHBIE CBEJIEHA O CTPOEHNU BELIECTBA

#HH#Par###CTpoeHne BelIeCTBA: aTOMbl U MOJIEKYJbI, UX pa3Mephl. Om

21 CTPOCHHE BEIIECTBA
#i#Par#### ] prokenne yactuil BemecTBa. CBsA3b CKOPOCTH JIBHXKCHHS 4ac
2.2
nBkeHue, uddysus
2.3 B3aumojielicTBUE YaCTHI] BEIIECTBA: TIPUTSHKEHUE M OTTATKHBAHKE
#H#Par####ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOCHHE T'a30B, JKHJKOCT
2.4 Ten. B3aumMOCBSI3b MEXIy CBOMCTBAMH BEIIECTB B PAa3HBIX arperat
MOJICKYJISIPHBIM CTPOCHHEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIbI
[IpakTHyeckue padbOTHI:
26 #H#Par###01eHka quaMerpa aToMa METOZIOM PsZIOB (C UCTIOIE30BAaHUEM (

#A##Par###OnbIThl 10 HAOMIOACHUIO TETJIOBOTO PACHIMPEHUS Ta30B.

###Par###OnbIThl 10 0OHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO MTPUT

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexannueckoe ABHkeHUE. PABHOMEpHOE U HEPAaBHOMEPHOE JIBMKEHUE

3.2

##HPar##H#Cxopoctb. CpefHsisl CKOpPOCTb NpPHU HEPaBHOMEPHOM JIBU

JABMOKCHU S

3.3

3.4
3.5
3.6

3.7

3.8
3.9

3.10

SBnenue wHepMu. 3aKOH WHEpIUU. B3ammoneicTBue Tel Kak MPUYUH

Ten. Macca kak Mepa HHEPTHOCTH Tela

###Par### InorHocth BemecTBa. CBA3b INIOTHOCTH C KOJIUYSCTBOM MOJICH
Cuila Kak XapakTepUCTHKA B3aUMOJIEUCTBUS TEN

Cuna ynpyroctu 1 3akoH ['yka. I3MepeHne cuiibl ¢ MOMOIIbIO JUHAMOME
H#Hi#Par###sIsnenne TaroreHus U cuiaa TsokecTH. CHIIa TSDKECTH  E
Hepecomocth

Cuna tpenusi. TpeHue CKONbKEHUs U TPEeHUE MoKosl. TpeHue B mpupoe M
#HPar##H#Crnoxxenue cuil, HapaBJIEHHBIX 110 OJHOM MpsiMoii. PaBHOAEHC
[IpakTudeckue pabOTHI:

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO [JBWKEHHS (LIapuKka B iKY,
aBTOMOOMWIIA M Tak gjanee). OmpeneneHue cpenHedl CKOPOCTH CKOJII

HAKJIOHHOM M1ockocTH. Onpeaenenne mIoTHOCTH TBEPAOTO Tesa. OnbITh




3.11

pacTspkeHus (nedopmanuu) Mpy>KUHBI OT MPWIOKEHHON chibl. OTBITHL
CHWJIBI TPEHUS CKOJIbXKEHUS OT Beca Tejla U XapaKTepa COMPUKACAIOIINXCS |
Ousznueckre SBICHUS B MPUPOZE: MPUMEPHI ABWKEHHUS C Pa3IMYHbIMU

IIPUPOJIE, IEUCTBUE CUJIBI TPEHUS B IIPUPOAE U TEXHUKE

3.12

TexHuueckue yCTpoucTBa: TUHAMOMETP, TNOAINITHUKA

TABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEH 11 TA30B

4.1

Hasnenue TBEpAOTO Tena. CriocoObl yYMEHBIICHHS U YBETHUCHHS JIaBJICHN

4.2
4.3

4.4

JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a OT 00bEMa, TeMIiepaTyphbl
[Tepenava naBneHus TBEPABIMHU TEIIAMH, KUJIKOCTIMHU U razaMu. 3akoH Il

3aBHCHUMOCTD JaBJICHHUA KHIAKOCTH OT I‘J'IY6I/IHBI. FI/IIII)OCTEITI/I‘IeCKI/Iﬁ II¢

FI/II[paBJII/I‘-IeCKI/Ie MEXaHU3MBbI

4.5

4.6

4.7

4.8

4.9

4.10

411

Atmocdepa 3emnu U atMocdepHoe naBieHue. [IpudnHBI CyIiecTBOBa

OmneiT Toppuuemmm. 3aBUCUMOCTb aTMOC(HEPHOTO JABJICHHS OT BHICOTHI H:
N3mepenue armocdeproro nasnenus. [IpuOGophl a1 u3mMepeHus aTMocde
JleiicTBHE JXHMIKOCTH M Ta3a Ha IIOIPYKEHHOE B HHUX TEJO. BBITAIKUB:
Apxumena

[linaBanue ten. Bo3ayxoriaBanue

[IpakTudeckue pabOTHI:

UccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00BEMA TOTPYk
OrnpeznenieHne BBITAJKUBAIOLIEH CHJIbI, JEHUCTBYIOIIEH HA TENO, IMOrp
HE3aBUCUMOCTH BBITAIKHABAIOIIECH CHUIIbI, JIEUCTBYIOIIEH Ha TEIO B XKW
JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKHUBAIOIIEH CHJIBI, JEHCTBYIOLIE!
MOrPYKEHHOW B JKHUJIKOCTh YacTHU TeJla M OT IUIOTHOCTH KUIKOCTH. |

KOHCTPYUPOBAHUCEC JIOAKU U OIPCACIICHUC e€ pr3OHO,[[’BéMHOCTI/I
dusnueckue sSBICHUS B npupoac: BIMAHUC aTMOC(I)CpHOFO JaBJICHHA Ha A

TexHudeckue ycTpoicTBa: COOOIIAIOMINECS COCYIBI, YCTPOMCTBO BOJIC

MaHOMETp, 0apOMETp, BEICOTOMEP, MOPIITHEBOI HACOC, aPEOMETP

PABOTA, MOITHOCTDB, OHEPT U

5.1
5.2
5.3
5.4
5.5

Mexanunueckast pabota

Mexanuueckas MOITHOCTb

[IpocTeie MeXaHU3MBI: pbIyar, OJI0K, HAKJIOHHAs TIOCKOCTh. [IpaBuiio pas
[IpumeneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy

«3070TOC TIPaBUIO» MeXaHUKH. Koa(pdHUIMEHT NMoae3HOro AeHCTBUS Me




OBITY M TEXHUKE

5.6 [loTeHunanpHas 3HEPIUU Tea, HOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sneprus

5.8 [TosnHas MexaHuuyeckas FHEprusl. 3aKOH U3MEHEHMSI U COXPAHEHUSI MEXaHL
[IpakTuueckue padbOTHI:

59 #H##Par###Onpeneneaue pabOThl CHIBI TPECHHS TPU PABHOMEPHOM JIBI

' noBepxHoctu. MccnenoBanue ycnoBuid paBHOBecHs paiuara. M3meper

N3yuenne 3akoHa COXpaHEHUsI MEXaHUUYECKON YHEPTUU

5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYAru B TEJIC YEIOBEKa

511 TexHuueckue yCTpOWCTBA: pblvyar, MOABIIKHBIA M HEMOJBHKHBIA OJIOKI

MCXaHH3MEI B 6I>ITy

8 KUIACC
Kon
Koxa ss1iemenTa IIpoBepsiemble 31eMEHTHI COAePKAHUA
paszea
TEIUJIOBBIE ABJIEHUA
61 OCHOBHBIE TIOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKOH TEOPUM CTPOEHY
. MoJieKy1. ONBITHI, TOATBEPKAAIOIINE OCHOBHBIE MTOJI0KEHUSI MOJIEKYJISIPH
6.2 Mogenu TBEPAOTO, KUAKOTO U ra3000pa3HOro cocTossHui Bemectsa. Kpu
6.3 OObsicHEHNE CBOMCTB ra3oB, XKUAKOCTEN U TBEPJBIX TEJ HA OCHOBE I0JIO:
. TEOpUU
6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciiupeHue u cxxaTue
° 6.6 Temnepatypa. CBsA3b TEMIIEPATYyphl CO CKOPOCTBIO TEMIOBOT'O JIBUKEHUS ¢
6.7 Buytpennss sneprusi. CiocoO6bl U3MEHEHUsI BHYTPEHHEHN dHEPruu: TEemIo!]
6.8 Bunel Temonepenayn: TENIONPOBOIHOCTD, KOHBEKLNS, U3TyUEHHE
6.9 KonnuecTBo TennoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA
6.10 TennooOMeH U TeTIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OajaHca
6.11 [InaBneHne u OTBEpAEBAHNE KPUCTAINIMYECKUX BEIIECTB. Y J€NIbHAs TEIUIC
6.12 [TapooOpazoBanne u KoHaeHcauusa. HMcmapenue. Kunenwe. VYpent

3aBHCHMOCTh TEMIIEPATYPBI KATIEHHUS OT aTMOC(HEPHOTO aBICHUS




6.13

Bnaxnocts BO31yxa

6.14 OHeprus TomMBa. Y ieibHasl TENI0Ta CrOPAHUS
6.15 [Ipunnuner padotel TemmoBeix aurarenerd KIIJ teroBoro nBurarers
' OKpY>KaroIen cpeibl

6.16 3aKOH COXpaHEeHMsI U MIPEBPAICHHs] SHEPTUHU B TEIUIOBBIX MpOIEccax
[IpakTuueckue padbOTHI:
#HHPar###OnbIThI IO 00HAPYKEHUIO IEHCTBUS CHII MOJICKYJIIPHOTO TIPUT
#H##Par###OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIJIOB TTOBAPSHHOW COJIM WU
H#H#Par###OnbIThI O HAOIIOIEHUIO TEIIOBOTO PACIIUPEHUS Ta30B, KHJIK!
#H##Par###Onpenenenue naBIeHU BO3ayXa B OaJIJIOHE MITPHUIIA.
#HH#Par###OnbITl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHUS BO3/1yXa
OXJIKICHHUSI.
###Par###1poBepka TUNOTE3bl JIMHEWHON 3aBUCHMOCTH JIJIMHBI CTOJIOUK

6.17 TpyOKe OT TeMIepaTyphl.

' #H##Par###Ha0Omonenne M3MEHEHUs BHYTPEHHEH SHEPruu Tejaa B Pe3y

BHEIITHUX CHUIL.
###Par##ccnenoBanue SBJICHHS TEIJI000OMEHA MTPU CMEITUBAHUH XOJIO]
###Par#H#Onpenenenue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOI'O BOJOM
METAJUTMYECKUM ITUITHHIPOM.
###Par#H#Onpenenenue yaenbHON TEMI0EMKOCTH BEIIECTBA.
###Par#t#ccnenoBanue mporecca UCIapeHus.
#H##Par###OnpeneneHue OTHOCUTEIHLHOM BIAXKHOCTH BO3/IyXa.
###Par#H#Onpenenenue yaeabHON TEMIOTHI JIABICHUS JIbJA.
dusnueckue SBJICHHUS B TPHUPOJE: TMOBEPXHOCTHOE HATSHKEHHE U Ka

6.18 KpUCTAJUIBI B mpupone, uznydenne CoJHIa, 3aMep3aHrue BOJOEMOB, MC
TyMaHa, UHesl, CHera.
TexHu4eckue yCTpOWCTBA: KaMWJUIAPHI, TPUMEPHI HCTIOIB30BAHUS KPHLC

6.19 JTATYNK TEMIIEpaTyphbl, TEPMOC, CUCTEMa OTOIUICHHS JIOMOB, TUTPOMETPH

ABUTATCIIb BHYTPCHHCTO CTOPAHUs.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1
7.2

DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH KyioHa (3aBUCHMMOCTB CHIIBI B




BEJIMYMHBI 3aPsI/IOB M PACCTOSIHUS MEKITY TEJIAMHU)

Onexrpuueckoe nojie. Hampspk€HHOCTH 3nexkTpuueckoro nods. IlpuHi

"3 noJsiek (Ha KaueCTBEHHOM YPOBHE)
- Hocurenu 35ekTpuyeckux 3apsioB. IJIEMEHTAPHBINA SJIEKTPUUYECKUH 3aps,
. JUAJICKTPUKU
7.5 3aKOH COXpaHEeHHUsI AJIEKTPUUYECKOTO 3apsiia
7.6 DIIEKTPUYECKUH TOK. Y CIIOBUSI CYILIECTBOBAHMS JIEKTPUUECKOT0 ToKa. V¢
27 JlefcTBUS 3IEKTPUYECKOTO TOKa (TEIIOBOE, XUMUUECKOE, MAarHUTHOE). =
. ra3ax
7.8 Onextpuueckas nenb. Cuia Toka. DJIEKTPUYECKOe HaIPsSKEHUE
7.9 ConpoTuBieHHEe MPOBOAHUKA. Y ICIBHOE COMTPOTUBJICHHUE BELIECTBA
7.10 3akon OMa 1t y9acTKa Lenu
7.11 [TocnenoBarenbHOE U MapaIIICIIBHOE COSAMHEHUE TTPOBOTHUKOB
7.12 PaGota u MolHOCTh AnekTpudeckoro Toka. 3akoH Jlxoyns — Jlenna
7.13 DNEeKTpUYECKHUE TN 1 MOTPEOUTENHN SJISKTPUIECKOM SHeprun B ObITY. Ko
7.14 [TocTrossHHBIE MAarHUTHI. B3anuMoielicTBE MOCTOSSHHBIX MATHUTOB
7.15 MarnuTtHoe noje. MaruutHoe mosie 3eMJIM U €ro 3HaueHue JUisl )KU3HU Ha
7.16 OmnpIT OpcTena. MarHuTHOE 1MOJIe AJIEKTpUIecKoro Toka. [IpuMenenue 3
217 JleficTBHE€ MarHUTHOTO TIOJIsI HA TIPOBOJTHUK C TOKOM. DJIEKTPOIBUTATEN 1
' AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE
7.18 Oneitel @apanes. SIBnenue 3neKTpoMarHuTHON MHAYKIUH. [Ipasuio Jlen:
219 Onextporerepatop. CrocoObl MOTyYEHUS IEKTPUUECKON IHEPruu. e
' HWCTOYHHUKAX SHEPTUU
[IpakTudeckue pabOTHI:
OnbITHI MO HAOTIOCHHUIO STEKTPU3AIUH TNl HHIYKIIUEH U IPU COMTPUKOCE
HccnenoBanue neCTBUS AIEKTPUIECKOTO TOJI HAa TPOBOJIHHUKY U AUDJIEK
720 COopka 1 mpoBepKa paboThl JIEKTPUUECKOH IETH TOCTOSHHOTO TOKA.

W3mepenue 1 peryupoBaHHe CUIbl TOKA.
W3mepenue u perylnupoBaHue HAIIPSHKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYLIETO YEPE3 PE3UCTOP,

HaNPsDKCHUS Ha PE3UCTOpE.




OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUYECKOTO COMPOTHUBII
IJIOLIA/IM MTOTIEPEYHOT0 CEUCHHUS U MaTepuana.

[IpoBepka mpaBuiIa CIOXKEHUS HANPSHKEHUH MPU TOCIEI0BATEIBHON
[IpoBepka mpaBwiia AJis CUJIbl TOKA MPU MNapajuIeIbHOM COCIUHEHHH [
NEKTPUYECKOr0 TOKa, MIAYyLIero uepe3 pesuctop. OmnpeneneHue »
BbIIENIsieMOM Ha pe3ucTtope. lMccrnenoBaHue 3aBUCMMOCTH CHIIBI TOK:
HanpspkeHus Ha Heil. Omnpenenenwe KIIJ[ narpeBatens. MccnemoBar
MOCTOSIHHBIX MarHuToB. M3yueHune MarHUTHOrO TMOJs MOCTOSHHBIX M
pasznenenun. MccnenoBaHue JAEWCTBUS — DJIEKTPUYECKOIO TOKa Ha
JEMOHCTPHUPYIOIINUE 3aBUCUMOCTb CHUJIBI B3aWMOJCUCTBUS KATYIIKU C T
HampaBlIeHUsT TOKa B Karymike. V3ydeHue JeHCTBUS MarHUTHOTO
KoncTpynpoBanue u wusydeHue pabOTBI 3ieKkTpomasurarens. M3mepe
ycTaHOBKU. OTBITHI 1O MCCIICIOBAHUIO SIBJICHUS 3JICKTPOMArHUTHOW HH]

3HAYCHHUA U HAIIPABJICHUS MHAYKIIMOHHOT'O TOKA

7.21

®usnueckue SABJICHHUS B INPHUPOAC: IIEKTPUYECKUE SBJICHUS B aTl
OpraHU3MOB, MarHMTHOE Io0Jie 3€MJIM, Jped IMOII0COB, POJIb MArHUT

IIOJIAPHOC CUSHUC

1.22

TexHuueckue yCTpPOMCTBA: JJIEKTPOCKOI, aMIIEPMETP, BOJBTMETD, [
SHEPTUH, JEKTPOOCBETUTEIbHBIC MTPUOOPHI, HarpeBaTEIbHBIE AIIEKTPOIIP

ONpeaAOXPaHUTECIIN, DJICKTPOMATHUT, 3JICKTPOABUTATCIIb ITOCTOAHHOTO TOKA,

9 KJIIACC
Kon
Kox anemenra [IpoBepsieMbIe 2JIEMEHTHI CO/IEPIKAHUS
paszznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanundeckoe nBrxeHue. MarepuanbHast Touka. Cucrema oTcuéra
" 8.2 OTHOCHTEIBLHOCTE MEXAHNYECKOT'O ABIKEHUS

8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
8.4 #H#Par###HepaBHoMepHOE TNpsAMOJIMHENHHOE JBMXeHue. CpenHss u

HCPaBHOMCPHOM JIBUKCHUHN




8.5

Yckopenue. PaBHOYCKOpEHHOE NPAMOJIIMHENHOE JBUKEHUE

8.6 #i#HPar###Crobonnoe manenue. OnbiTel [Nanues
8.7 #HH##Par###PaBnomepHoe JBUXKEHUE IO OKpYXHOCTU. [lepron u vacrora
' ckopoctH. LleHTpocTpeMuTeabHOe yCKOPEHHe
8.8 [Tepssiit 3akoH HeloToHa
8.9 Bropoii 3akon HetoTona
8.10 Tpertuii 3akon HeroToHa
8.11 HH#HPar###1 IpyHIMT CYNepIO3ULIUHU CUJT
8.12 Cwuia ynpyroctu. 3akoH ['yka
8.13 ###Par###Cua TpeHus: cuila TPEHUs CKOJIbKEHMSI, CUIJIa TPEHUSI ITOKOS,
8.14 ###Par#H##Cuna TSKECTU U 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOPEHHE CE
8.15 Jewxenue mnanet Bokpyr Connna. [lepas kocMuueckas ckopocts. Hes
8.16 PaBHOBecHe MaTepuabHON TOYKU. AOCOTIOTHO TBEPIOE TEIO
8.17 ###Par###PaBHoBecre TBEPAOTO Tela C 3aKPEIUIEHHON OCBIO BpaIlCHUS.
8.18 Nmnynsc Tena. Msmenenue ummynbca. IMIynsc cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 #i#HPar###PeakTUBHOE ABUKEHUE
8.21 Mexanuyeckas paboTa U MOITHOCTh
8.22 Pabora cuin TskecTH, ynpyroctu, TpeHus. CBsi3b SHEpruu U paboThl
8.23 [ToTenmanpHas YHEPTUS TeJa, MOHATOTO HAJl TOBEPXHOCTHIO 3eMITH
8.24 [ToreHunanbHas SHEPTUs CXKATON NPYKUHBI
8.25 ###Par##Kunetnueckas sHeprusi. TeopeMa o KHHETUYECKOM SHEPTrun
8.26 #HHPar###3akoH coxpaHeHHs] MEXaHUIECKON SHEPTHH
[TpakTHyeckue paboOTHI:
Ornpenenenne cpeaHeld CKOPOCTH CKOJBKEHUs OpycKa WJIH JBWIKEHUS 1
Onpeznenenue yCKOpeHUs Teja Mpu paBHOYCKOPEHHOM JBH)KEHHH IO Hak
HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JT
8.97 [TpoBepka rumnoTe3sl: €CU NPU PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 Havall

P HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJMH
HccenenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOP!
Kodd¢uimeHTa TpeHus ckoibxeHus. OmnpeneneHue >XECTKOCTH TMPYK
TPEHUs IIPU PABHOMEPHOM JBUKEHUU TeEJIa 110 TOPU30HTAIBLHOMN I1OBEPX]

YIPYTOCTH MPHU NOABEME IPy3a C UCTIOIb30BAaHNEM HETIOABHXKHOTO U MO/




8.28

8.29

duzndeckue ABJICHUS B npupoac: MPUIUBLI U OTJIIMBBI, IBUKCHHUC TJIAHCT

JABVXCHUC )KMBBIX OPIraHU3MOB

TexHuueckne YCTpOﬁCTBaZ CIIMAOMETP, JaTYHUKHU ITOJIOXKCHUS, paCCTOSHU:

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1 Koneb6arenbroe nemxenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHU: TTep
9.2 MaremaTuueckuil ¥ NpyKUHHbIA MasTHUKU. [[peBpallienre HEpruu npu
9.3 3aryxatomue Konedbanus. Bernyxnennsie konedanus. Pesonanc
0.4 Mexanuyeckue BosiHbl. CBONCTBAa MexaHHUeCcKuX BOJIH. [IpononbHbie 1
' U CKOPOCTb €€ pacrpocTpaHeHus. MexaHnuecKre BOJHbI B TBEPIOM TeJIe
9.5 3Byk. ['pomMKkoCTh 1 BbIcOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
9 [TpakTuueckue paboThI:
Omnpenenenye 4acToThl U Iepruoia KojaeOaHui MaTeMaTHYeCKOro MasTHH
Omnpenenenye 4acToThl U Meproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA
9.7 UccnenoBanue 3aBUCMMOCTH TepuoAa KOJEOAHWI MMOABEHICHHOTO |
HccnenoBanue 3aBUCHMOCTH Tepuoja KoJeOaHUW MPYKUHHOTO MasT
HE3aBUCHMOCTH IE€pHOAa KoleOaHWi Trpy3a, IMOABEHICHHOTO K HUTH
npyxuHsl. M3mepenune yckopeHus cBOOOIHOTO MaieHUs
08 dusnueckue SBICHUS B IPUPOJIE: BOCTIPUATHE 3BYKOB KUBOTHBIMH, 3€M.
' I[yHaMH, X0
9.9 TexHuueckue ycTporucTBa: 3X0JI0T, UCIOIb30BAHUE YIbTPa3ByKa B OBITY
OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DJeKTPOMarHUTHOE MoJje. DIEKTPOMarHUTHbIE BOJIHBI. CBOWCTBA 3JIEKTP
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npuposa ceera. CKopocTh cBeTa. BOTHOBBIE CBOMCTE
10 [TpakTiueckue paboThI:
104
W3yueHne cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO T
105 dusnueckue SABICHUS B NpUpOZE: OHOJIOTHYECKOEe JACUCTBUE BI
' PEHTI€HOBCKOTO M3JIY4eHU I
10.6 TexHUYECKHE YCTPOUCTBA: HCITOJIF30BAHHUE AIEKTPOMArHUTHBIX BOJTH JIJIs
CBETOBBIE SBJIEHUA
11 111 JIyueBast monens cBera. MIcTOUHMKM cBETa
11.2 [IpsaMonnHENHOE pacCIPOCTPAHEHUE CBETA
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11.3

Otpaxenue ceta. [lnockoe 3epkano. 3aKkoOH OTpaKEHUs CBETa

11.4 [Ipenomnenue cBera. 3aKoH npesiomieHus cBera. [loiHoe BHyTpeHHEe 01
11.5 JInnza. Xop nyyen B JIMH3E
11.6 OnTuueckas cucremMa goroanmnapara, MUKPOCKOIIA U TEIECKOIIa
11.7 I'ma3 kak onruueckas cucreMa. biiM30pyKOCTh U JanbHO30PKOCTh
Pasnoxxenue Oenoro ceera B crnekTp. OmbiThl HbtoToHa. CroxeHHE C
11.8
cBeTa
[TpakTuyeckue pabOTHI:
###Par###ccnenoBanne 3aBUCUMOCTH YIJIa OTPAKEHHS CBETOBOTO JIYYa
H#H#Par###113ydenne XapakTepUCTUK N300pakKEeHUs IIPEMETa B INIOCKOM
###Par#t#ccnenoBanue 3aBUCUMOCTH yIila MPEJIOMIICHUS CBETOBOTO .
11.9 «BO3JIyX — CTEKJION.
###HPar#t# lonyyenne n300paxeHU ¢ MOMOIIBIO0 COOUPAIOIIEH JTHH3BI.
#HHPar###Onpenenenue pOKyCHOTO pacCCTOSIHUS U ONTHYECKOW CHIIBI CO
HAHAPar####OnbITH IO Pa3I0KEHUIO OEIOro CBETa B CHEKTP.
#HHPar###OMnbITH 10 BOCHPUATHIO IIBETA MPEJAMETOB MTPH UX HAOIIOACHY
11.10 ®dusnueckue siBiIeHUd B npupoe: 3atmeHus Conxua u JIyHsl, 11BeTa Tel,
' (uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHUUeckue yCTporucTBa: OUYKH, EPUCKO, (OoToanmapar, ONTHUECKHUE
KBAHTOBBIE SABJIEHUA
121 OmneiTel Pezepdopaa u miianerapuast Moaens atroMa. Mogens atoma bopa
12.2 Hcnyckanue u noryonieHue ceera atoMoM. KBaHTel. JInHelHyaTele CrieKT
12.3 PannoaktuBHOCTB. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs
12.4 Crpoenue aToMHOrO siipa. HykinoHHas Mozens aTOMHOTO siipa. M3otons
125 PannoaktuBHbie mpeBpamenus. [lepuon momypacnana aTOMHBIX SAEp
12.6 SInepHblie peaknuy. 3aKOHBI COXPAHEHUS 3apsJOBOTO H MACCOBOTO YHCEIN
12.7 OHeprus cBs3M aTOMHBIX siiep. CBA3b MacChl M SHEPTHH
12.8 Peaxiuu cuntesa u aenenus saep. ctounuku sHeprun ConHia u 3BE311
12.9 Snepnas sHepreTuka. /leiicTBue paoakTUBHbBIX U3TYYEHUIN HA KUBBIC (
[TpakTHyeckue paboOTHI:
19.10 HaGnroeHune CIIONIHBIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyICHUS.

HccnegoBanue TPCKOB: USMCPCHUEC SHCPIrUHU YaCTUIIBI 110 TOPMO3HOMY ITY

W3mepenune paanoakTuBHOTO (hoHa




dusnueckue sIBICHUS B IPUPOJE: €CTECTBEHHBIN paIHOaKTUBHBIN (OH, I

12.11

HN3TY4YCHUC IPHUPOAHBIX MUHEPAIOB, ,Z[CI>'ICTBI/IG padrnOaKTUBHBIX U3JIYUCHY

12.12 TexHU4YeCKHe yCTPOMCTBA: CIIEKTPOCKOI, HHANBUYAJbHBIN JO3UMETP, K

HHPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJBbTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIbHOM
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kox
NMpoBepPsieMOro
TpedoBaHus

IIpoBepsiemble TpeGOBaHUS K MPEeAMETHBIM Pe3yJIbTaTaM 6a30BOr0 YPOBHS OCBOEH]I
NPOrpaMMbl OCHOBHOI0 00111ero odpa3oBanust Ha ocHoBe PI'OC

[Tonnmanue ponu GU3NKU B HAYYHOM KapTUHE MUPA; CPOPMUPOBAHHOCTH 0A30BBIX IPE;
Y T03HABAEMOCTH SIBJICHUH MPHUPOJIBI, O POJH SKCIEPUMEHTa B (PU3HKE, O CHCTEMOOOP?
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTuH, 00 5BOJIOIUM (DU3HUYECKUX 3HA
€CTECTBEHHOHAyYHOW KapTHMHE MHpa, O BKJIAJE POCCUHCKUX U 3apyOexHBIX YUél

00BsCHEHHE IMPOLECCCOB OKPYKAKOILICTO MHUPA, PA3BUTHC TCXHUKU U TEXHOJIOT Ui

3HaHMs O BUJaxX Marepud (BEUIECTBO W TIOJNiE), O JABIKEHHH Kak crocobe cyiie
MOJICKYJIIPHON TEOPUU CTPOEHHUS BEIIECTBA, O (DU3UYECKON CYIIHOCTHU SIBICHUM TIPI
ANEKTPOMArHUTHBIX W KBAHTOBBIX); YMEHHE pa3IN4aTh SBICHUS IO OMUCAHUIO UX X:
OTIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NUYECKOe SIBICHHE; YMEHUE PaCIO3HaBaTh TP
SIBIIGHUW B OKPYKaIOIIEM MUPE, BBIIETAS UX CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHU)

Brnanenue ocHoBaMH TOHSATUHWHOIO ammapaTa ¥ CHMBOJUYECKOTO s3bIKa (DU3UKH H

y‘{e6HBIX 3aa4; YMCHHUC XapaKTCPU30BATh CBOMCTBaA TCII, (I)PI?»PI“IGCKHC SABJICHUS U IIPOLEC

1 OMIIMPHUYCCKUEC 3aKOHBI

YMeHmre onmceIBaTh HN3YUCHHBIC CBOICTBA TEII K (1)I/I31/I‘—IGCKI/IG SABJICHUSA, UCIIOJIB3Ys (1)I/ISI/I‘

Brnanenne ocHOBaMHM METOMOB HAay4yHOTO IO3HAaHUS C Y4ETOM COOJIIOJICHMS IPABUI
(U3NYECKUX SIBIICHHIMA:

YMEHHUE CaMOCTOSITENIbHO COOMPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY M3 JAHHOIO HabO
OIMCHIBATH XOJI OIBITA U 3alUCHIBATE €0 PEe3yIbTaThl, (POPMYIUPOBATH BHIBOBI;
MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BETUYMH: YMEHUE TUIaHUD
coOupaTh HSKCIEPUMEHTAIBHYIO YCTaHOBKY I10 HWHCTPYKLMH, BBIYMCIATH 3HAUCH
MOJIy4YE€HHBIE PE3YJIbTAThI C YUYETOM 3aJJaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
MIPOBE/ICHUE HECIOKHBIX IKCIEPUMEHTATIBHBIX UCCIIEOBAHMI; CaMOCTOSTEIHHO COOMpa

U IPOBOAUTH HCCIICAOBAHUC IIO HMHCTPYKIHH, MPCACTABIATH IMOJTYYCHHBIC 3aBHCHUMO




TaOuI U TpadUKOB, YUIUTHIBATh MOTPEIIHOCTH, JI€TATh BBIBOJBI 110 PE3yIbTaTaM HCCIIET

[ToHnMaHue XapaKTEpPHBIX CBOMCTB (pu3mueckux Monened (MarepuajbHas TOUYKa, a
CTPOCHMS Ta30B, )KUJIKOCTEH U TBEPABIX TeJ, IJIAHETApHAs MOJENb aTOMa, HyKJIOHHAs

MPUMEHSTH UX JUII OOBSICHEHUS (PU3NIECKUX MTPOLIECCOB

YMmenue oOBACHATH (U3UUECKUE MPOIECcChl M CBOWCTBA Tell, B TOM YHCIE U B
OPHUEHTUPOBAHHOI'O XapaKTePa, B YACTHOCTH, BBIABIATH IPUUYUHHO-CICACTBEHHBIE CBA3.

Ha M3Y4YCHHBIC CBOWCTBA (PM3MUECKUX SABICHUN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH I

YMmenue pemate pacuérHbie 3amadn (Ha 0a3e 2 — 3 ypaBHEHUWI), UCIONB3YS 3ak
(bu3nvecKre BEIMYHUHBI, B YACTHOCTH, 3aIMChIBATh KPATKOE YCIOBHE 3a/1a4H, BBISBIISTE
3aKOHBI M (OPMYJIBbI, HEOOXOMUMBIC IS €€ PEIICHUs, HCIOIh30BaTh CIPABOYHBIC
OLICHUBATh PCATUCTHYHOCTh MOJYYCHHOTO 3HAUCHHS (U3NYECKOH BEIWYHMHBI, Y

(bu3M4eCKoil BETMUNHBI, TOJYYEHHOHN MPU PEIICHUH 3a/1a41

10

YMeHHe XapakTepu30BaTh IPUHLMIBI JCHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM
IIPOMBIILIEHHBIX TEXHOJIOIMYECKUX MPOLECCOB 10 X ONMCAHUIO, UCIIOJb3Ysl 3HAHUS O

H606XOI[I/IMBIG (1)I/I3I/I‘leCKI/IC 3aKOHOMCPHOCTH

YMeHue UCNosb30BaTh 3HaHUA O (PU3MUYECKUX SBJICHUSAX B IOBCEIHEBHOM >KHU3HU JJL
oOpamieHnu ¢ OBITOBBIMH NPHOOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPaHEHU
HKOJIOTUYECKOT0 TOBEJCHUS B OKpYXarolled cpeje; MOHUMaHWe HEOOXOAMMOCTHU IIp

TEXHOJIOTHI AJId paliMOHAJIbHOT'O MPUPOA0IIOJIb30BaHUA

11

OnelT moucka, mnpeoOpa3oBaHus U MpeAcTaBleHUs HHGOpMaUud (PU3NIECKOTO

MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH; YMEHHME OLIEHUBATh JTOCTOBEPHOC
OCHOBE MMEIOIMXCS 3HAHUN U JIONOJHUTENbHBIX UCTOYHUKOB; YMEHUE UCII0JIb30BATh I
HAYYHO-TIONYJISIPHYIO JINTEpaTypy (U3MUYECKOro COJepKaHMs, CIPaBOYHbIE Marep
BJIaJicHHEe 0a30BBIMM HaBBIKAMM IpeoOpa3oBaHus HHPOPMAIIUU U3 OJHON 3HaKOBOM CHUC

COOCTBEHHBIE TUCHMEHHBIC U YCTHBIC COO6H_I6HI/I$I Ha OCHOBC HHq)OpMaHHH N3 HCCKOJIBbKI

HEPEYEHDB 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUYECKUE ABJIEHU A

Mexannueckoe JBWKeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.

11

OTHOCUTENHHOCTH JABWXKCHUA

1.2 PaBHOMepHOE U HepaBHOMEpHOE NBHXeHUEe. CpenHsas ckopoctb. Dopmyna Ajist




BBIYHCIICHUS CpeJHel ckopocTu: V = Sft

PaBHOMCpHOC HpHMOJ’IHHCfIHOC JABUKCHUC. 3aBUCHUMOCTh KOOpJZMHATBLI TC€JIa OT

BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKECHHUS:

13 xX(1)=x,+ut
I'padyku 3aBUCUMOCTH OT BPEMEHH Ui MPOSKUUU CKOPOCTH, MPOCKIINU
NepeMeIleHus, IyTH, KOOpAMHATBl IPU PABHOMEPHOM IPSAMOJMHEHHOM
JBYKEHUH
3aBUCUMOCTh KOOPJIMHATHI Tejla OT BPEMEHHM B Clydae PaBHOYCKOPEHHOI'O
MPSIMOJINHEHHOTO JIBUKCHUSI:
2
S(f) =vo, *f+ay *;
2
@opmynbl Uil MPOEKUUU NEPEMELICHMs], MPOEKIMH CKOPOCTH U IMPOEKLHH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBHKEHHUMU:
2
1.4 .Sx(r)=vﬂx-r+ax-?.
U_\'('f) =Up, T a1,
a,(f)=canst,
U:I: - Ul.'c: zzax‘g.‘r
I'padukn 3aBHCUMOCTH OT BpPEMEHM MJi NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TNPOEKLIMU MEPEMELIEHUs, KOOPAUHATHI IPU PABHOYCKOPEHHOM
MPSIMOJIMHEIHOM JIBUKCHUN
CBoOoanoe manenue. Gopmysbl, OMUCHIBAIONIME CBOOOJHOE TAJEHUE Tela IO
BEPTUKAIM (BWKEHHME Tela BHHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH
1.5 3emnn). I'paduxu 3aBUCMMOCTH OT BpPEMEHM JJisi MPOEKLIHUU YCKOpPEHHS,
NPOEKIIUH CKOPOCTH U KOOPJMHATHI MpPHU CBOOOJHOM TaJ€HUM Teja I10
BEPTUKAIN
CkopocTh pPaBHOMEPHOTO JIBIKEHHUS Tejla M0 OKpyxHocTtu. Hampasnenue
CKOpPOCTH.
@dopmyrna Asis BBIYMCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TMEPHOL
1.6 oOparieHus:
b= 2MR
T

LentpoctpemurensHoe yckopenue. HampapiieHne LEHTPOCTPEMHUTEIBHOTO




yckopenus. @opmyiia Ui BBIYUCIECHUS YCKOPEHUS:

®dopmyia, CBI3bIBatOIIAsl IEPUOJ M YACTOTY OOpaLCHUS:

Vo= ?

Macca. ITnorHocts Bemectsa. @opmyiia i BBIYUCICHUS IITIOTHOCTH:

_m

1.7 V

1.8 Cuna — BektopHas usnueckas BenuurHa. CloxxeHue CHil

1.9 SIBnenune unepuuu. [lepsriit 3akon HproToHa
Bropoii 3akon HerotoHna:
F=m-d

1.10
CoHarpaBie€HHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIOIIEH Ha
TEJ0
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

111 Fy y=-Fi
Tpenue nokosi U TpeHUEe CKOJIbKEeHUs. PopMyIia I BBIUUCIECHUS MOJYJISI CUJIBI
TPEHUS CKOJIbKCHUS:

1.12 Frp =u-N
Hedopmaruss Tena. Ynpyrue W Heynpyrue jaegopmainuu. 3aKoH YIpyrou
nedopmanuu (3akoH I'yka):

113 F=k-Al




1.14

1.15

BCCMI/IpHOe TATOTCHHEC. 3aKOH BCCMUPHOI'O TATOTCHUSA:

my -M,
F=G L1 _2
R
Cuna 1spKecTu. Y CKOpeHHe CBOOOIHOTO MAICHHMS.
dopmyra 1S BBIYUCIEHUS CUIIBI TSDKECTH BOJIM3H MoBepxHOCTH 3emiu: F = mg.
JBrxenue manet Bokpyr Comnnna. [lepBas kocMuyeckast CKOpOCTb.

HeBecoMocTb 1 neperpysku
Nmmynbe Tena — BeKTopHas GU3NYecKasi BEIMYUHA.
=m0

Nmnynbe cucremsl Ten. 3MeHnenne umnynbsca. MMiynbe cusib

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJIsL 33.MKHYTOI>'I CHUCTCMBI TCJI:
D=nyUy +my U, =const

PeakTuBHOE NBUKEHUE

1.17

1.18

Mexannueckast pabora. @opmyra s BBIYUCICHUS PAOOTHI CHIIBL:

A=Fsooso

MexaHu4yeckas MOIIHOCTb:

Kunernueckas u NOTCHIHAJIbHAA SHCPIU4. CDopMyna JJI1 BBIYUCIICHUA

KUHETUYECKON DHEPIUU:

H!Uz
By

Teopema o knHeTHUeCKOU SHEprun. Popmyrna s BBIYMCICHHUS TOTEHIIMAIBHON
SHEPIUHU Tella, IOIHATOrO

Hag 3eMIIEit:

E,=mgh

1.19

MexaHnnyeckas SHEeprus:
E=E;.+E »

3aKOH COXpaHEHUs] MEXaHNYECKON sHeprun. Popmyna ajs 3aKOHA COXPAHEHUs




1.20

1.21

MEXaHUYECKOM SHEPTHH B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpariieHre MEXaHUIECKOM SHEPI MK IIPU HATUYUU CHJIBI TPEHHS.
ITpocThic MeXaHU3MBI. «30JI0TO€E ITPABUIIO» MEXAHUKH.

Peruar. Moment cuisl: M - Fl.

VYcnoBue paBHOBECHS pblyuara:
M +M, +..=0
[ToxBrxHBIN 1 HenoABWXKHBINA 0;10ku. KIT/I mpocThIX MeXaHU3MOB,

n= Anonesnas
A‘S&TI:E"IBEEHH

JlaBneHne TBEpAOTO TEma.

@opMyia 11 BBIYMCIICHUS 1aBJICHHs TBEPIOIO Tena:

_F

JlaBienue raza. ATMoc(epHOe aBlIcHHE.

FI/I,Z[pOCTaTI/I‘leCKOC AaBJICHUC BHYTPU KUIAKOCTHU.

@opMyita 11 BBIYMCIICHUS 1aBJICHHS] BHYTPH KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

1.24

1.25

3akon Apxumena. Dopmyna i ONpPENETICHUS BBITAIKUBAIOMICH CHIIBI,

,HeﬁCTByIOHleﬁ Ha TCJI10, HOpr)KéHHoe B XKUAKOCTb HUJIN TI'a3:
YCJIOBI/Ie IJ1aBaHUA TECJiA. HHaBaHI/Ie CyﬂOB u B03I[yXOHHaBaHI/Ie

MexaHn4ecKHe KoJeOaHus. AMHJ’II/ITy,Z[a, nepuoa MU 4YacrorTa KOJIeOaHMIA.

®dopmyiia, cBA3BIBAIOLIAS YACTOTY U IEPUOJL KOJICOAHNUI:

MareMatnueckuii ¥ INpYyKUHHBIM MasATHUKU. lIpeBpamieHue osHeprum npu

KOJIe0aTENHFHOM JIBUKCHUAH

1.26

3aryxatomue kojebanus. Beinykaennbie konebanus. Pezonanc

1.27

MexanndecKrue BOJIHEL HpO)IOJ'II)HI)Ie N TIOIICPECUYHBIC BOJIHBI. HJ'II/IHa BOJIHBI 1

CKOPOCTD pacCIipoCTpaHCHUA BOJHBI:




1.28

3Byk. I'poMKkocTh U BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBON BOJIHBI Ha TpaHUIIE

nByXx cpell. MHdpa3Byk u ynbTpa3ByK

1.29

1.30

IIpakmuueckue pabomul

W3mepenne cpepHeil IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI, >KECTKOCTH
NPYXUHBL, KO3()(UIIMEHTAa TPEHUSI CKOJIBXKCHHS; pabOThl CHIIBI TPEHUS, CHIIBI
YIIPYrOCTH; CPEAHEHl CKOPOCTH ABMIKEHHUS OpyCcKa IO HAaKJIOHHOW IUIOCKOCTH;
YCKOpeHus: Opycka NpH JABIKEHHHM 10 HAKIOHHON IUIOCKOCTH; YacTOTHl M
nepuoAa KoyueOaHWi MaTeMaTH4ecKoro MAasTHUKA; YacTOThl M Iepuoja
KoJIeOaHUH TPYKWHHOTO MasiTHUKA; MOMEHTA CHJIBI, ACWCTBYIOIIETO Ha phlyar;
paboOTBl CHIJIBI YIPYTOCTH HpPU TMOXBEME Tpy3a C TOMOIIBIO HEMOJBIKHOTO
61oka; paboThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C MOMOIIBIO MOJIBUKHOTO
6J10Ka.

HccnenoBanue 3aBUCMMOCTH apXMMEIOBOW CHUJIBI OT 00BbEMA MOIpyKEHHOMN
YaCTH TeJa M OT IUIOTHOCTHU KUJIKOCTH; HE3aBHCUMOCTH BBITAJIKUBAIOIICH CHIIBI
OT MAacChl TeJa; CHIIbI TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMAJILHOTO JIaBJICHUS U OT
poJia TMOBEPXHOCTH; CHIIBI YIIPYTOCTH, BO3HUKAIOUIEH B MPYXWHE, OT CTEIICHU
negopManuu MpyXHUHBI, YCKOPEeHUsi Opycka OT yrjla HakJOHA HaIlpaBIISIOLICH;
neprosia (4acToThl) KONeOaHWd HUTSHOTO MasTHUKA OT JJIMHBI HUTH; TEPHOAA
KoJe0aHUH TMPY)KMHHOTO MAasATHUKAa OT MAacChl Ipy3a U >KECTKOCTH NPY>KUHBI;
WCCIIe/IOBAaHNE HE3aBUCHMOCTH TIepHOJa KOJEeOaHWH HHUTSHOTO MAasTHHUKA OT

MacCcChI I'py3a. HpOBepKa YCJI0BUS PABHOBCCHUA pblvara

Qusuueckue s6NeHUs 6 npupode: TPUMEPHl JABIKEHUS C pa3IMYHBIMU
CKOPOCTSIMM B KUBOW W HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHMS B IPUPOJIE U
TEXHUKE, TNPUIMBBI U OTJIUBBI, JBWKEHUE IUIaHET COJIHEYHON CHUCTEMBI,
PEaKTHUBHOE JIBM)KEHHE JKUBBIX OPIaHU3MOB, PbIYard B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOro JIaBJICHUs Ha >KUBOW OpraHus3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB XMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYecKue BOJIHBI, HYHaMH, 3X0O

1.31

Texnuueckue ycmpoiicmea: CIHUJIOMETpP, NATYMKU IOJOXKEHUS, PACCTOSHUS U
YCKOpPEHUS, IWHAMOMETp, MOAIINIHUKHA, PAaKETbl, pblyar, MOABWKHBIH U
HGHOHBI/I)KHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, HPOCTBIC MCXAaHU3MEI B 6I)ITy,
cooOmraronmecss cocyabl, YCTPOWCTBO BOJONPOBOJA, THMAPABIMYECKHH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HAcOC, apeoMeTp, 3XOJOT,

HCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHHUKE




TEIUIOBBIE ABJIEHW A

OCHOBHbBIE  TIOJIOKEHUSI  MOJEKYJISIPHO-KMHETUYECKOM TEOpUHU  CTPOCHUS

2.1 BeniecTBa. Mojienu TBEPAOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEIECTBA.
Kpucrannmuueckue u amopgHbIe TeIa
95 JlBukeHue uyactul BemiectBa. CBA3b CKOPOCTH JBWXKEHHS 4YacTHUIl C
' TeMieparypoil. bpoynosckoe aBmxenue, 1updys3us
2.3 CmauvBaHuE M KallWUISIPHBIE SIBJICHUS
24 TennoBoe pacmmpeHue u cxaThue
2.5 TerioBoe paBHOBECHE
oy Buytpennss sHeprusi. Pabora m Teruomepenaya Kak CIOCOOBI HM3MEHEHHS
' BHYTPEHHEHN 3HEpruun
2.7 Buapl Tenonepenaun: TemionpoBOIHOCTb, KOHBEKIIMS, U3IyUEHUE
HarpeBanue u oxnaxaenue Ten. KoauyecTBO — TEIuoThl. Y AenbHas
TEIUIOEMKOCTbD:
2.8
O=am(t,~t,)
3aKOH COXpaHEHUs PHEPrMM B TEIJIOBBIX IMpOIEccax. YPaBHEHHE TEIUIOBOTO
Oananca:
2.9
O+0,+..=0
Ucnapenue u koHaeHcauus. V3mMeHeHHEe BHYTPEHHEN SHEPruyM B MPOLECCE
210 UCHapeHus U KoHAeHcauuu. KurneHue IKMOKOCTH. YJenbHas TeIuloTa
' napooOpazoBanusi: L = Q/m
2.11 BraxxnocTs Bo3myxa
[InaBnenme w Kpucrammsauus. II3MeHeHHMe BHYTPEHHEH DSHEpPIuM IpH
MJIABJICHUU U KPUCTAIUIU3AIMU. Y AelIbHAs TeIJIOTa IJIaBJICHUS:
212 2 0
m
BuyTpeHnHsis sHeprusi cropaHusi TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHUS TOILJIMBA:
2.13 qg=Q/m




2.14

[Tpuntuns! paboTs! TermnoBbix apuratenei. KI1/1 teruioBoro apurarens

IIpaxmuueckue pabomul
N3mepenne ynenbHOM TEINTOEMKOCTH METAJUIMYECKOro LMJIMHJpA; KOJIMYECTBA
TEIUIOTBI, TOJyYEHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (QUKCUPOBAHHOMN

MacCChl, B KOTOpPYIHO OIIYIICH HanCTBIfI NUIMHAP, KOJWYCCTBA TCILIOTHI,

2.15 OT/IaHHOT'O HArpeThiM LUJIUHIPOM, TOCIE OIMYCKaHMUsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BJIAXKHOCTU BO3/yXa; YACJIBHOW TEIIOTHI
maaBjaeHus Jbaa. McciaempoBanwe W3MEHEHHS TEMIIEpaTypbl BOJABI  MpH
Pa3IMYHBIX YCJIOBHUAX; SIBICHUS TEIJIOOOMEHAa MpPU CMELIMBAHUU XOJOIHOM U
ropsiuei BOJbI; MpoIecca UCIapeHUs
Quzuueckue A61eHUA 6 Npupooe: TOBEPXHOCTHOE HATSHXKEHUE U KaNWJUISIPHBIC

2.16 SIBJICHUSI B MPUPOJIE, KpPUCTAUIbl B npupone, uzinydeHue ConHua, 3aMep3aHue
BOJOEMOB, MOPCKHUE OpHU3bI; 00pa30BaHUE POCHI, TYMaHa, MHEs, CHera
Texnuueckue ycmpoticmea: KanWUISPbI, IPUMEPBI UCTIOIb30BAHMS KPUCTAILIOB,

217 XKUJKOCTHBIM TEPMOMETp, AATUUK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS

' JIOMOB, TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, ABUTATEIb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 Dnektpuzanys Tenl. [[Ba Bua dIeKTPUIECKUX 3apsiioB

3.2 BsaumopeiictBue 3apspkeHHbIX Tedl. 3akoH Kynona

3.3 3aKOH COXpaHEHHSI JICKTPHUECKOTO 3apsiia

3.4 Onextpuueckoe moine. Hanpsx€HHOCTh anekTpuyeckoro mnouns. [IpuHnun

' CYTIEPIO3HIINH IEKTPUUYECKUX MOl (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenn »snextpuyeckux 3apsaoB. JlelcTBHE 3IIEKTPUYECKOrO TMOJNS Ha
' AIEKTpUYECKUE 3apsibl. [[pOBOAHUKY U TUAIEKTPUKU
[TocTostHHBIN 31eKTpUUYecKUid TOK. JlelcTBUs 3nekTpuyeckoro Toka. Cuia Toka.
Hamnpsixenne.

3.6 I =qg/t,U=A/q
DIEeKTPUYECKOE COTPOTUBIIEHUE. Y ACIBHOE AIEKTPUIECKOE COITPOTHBIICHHE:

3.7 R =pl/S

3.8 3akon Oma s ygactka anekrpuueckoit mernu: | = U/R




IlocnenoBaTeabHOE COCIUHCHHIE IMPOBOAHUKOB:

1, =1, U=U,+U,. R=R,+R,

3.9 [TapannenpHOE coeIMHEHNE IPOBOHUKOB PABHOT'O COIPOTUBIICHHUS:
U=U:I=1+I;R=2.
- - 2
CMmeniaHHble COEJUHEHUS IPOBOIHUKOB
PaGora u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoynsa — Jlenia:
3.11 O= I°.R-t
T OnbIT Opcrepa. MarHutHoe mose MPsIMOTO IPOBOJHHMKA C TOKOM. JIMHUUM
' MarHUTHON MHIYKIIUN
313 MarsnuTHOEe 10J€ IIOCTOSIHHOTO MarHura. B3auMoaelcTBue IOCTOSHHBIX
' MarHuTOB
3.14 JlelicTBrEe MarHUTHOT'O NOJISl HA IPOBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBneHue snekTpoMarHuTHON MHAYKIUU. [IpaBumno Jlenmna
IIpaxmuueckue pabomul
W3mepeHne  2IEKTPUYECKOTO  CONPOTHUBIEHUS  PE3UCTOPA;  MOLIHOCTH
ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTM CHJIBI TOKA, BO3HMKAIOLIETO B IPOBOJHHKE
316 (pe3ucTopsl, TaMIIOYKa), OT HANPSKEHUS Ha KOHIIAX NMPOBOJHUKA; 3aBUCUMOCTHU
' COIIPOTHUBIIEHUS OT JJIMHBI IPOBOJHUKA, IUIOIIAAN €r0 MONEPEYHOr0 CEYEHUS U
YAETBHOTO COMPOTUBIICHHUS.
IIpoBepka mpaBuna i IEKTPUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIBHOM
COEIMHEHUHN MPOBOJHMKOB; MpPaBWJA ISl CHJIbI AJIEKTPUYECKOTO TOKa MpH
napaieIbHOM COEJUHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue s6NeHUs 6 npupooe: DIEKTPUUECKUE SBJICHUS B arMmocdepe,
3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE ToJie 3eMJi, Apeiid MoJ0CoB,
POJIb MAarHUTHOTO OJIS JUIsl )KU3HU Ha 3eMJIE, TTOJIIPHOE CUSHUE
3.18 Texnuueckue ycmpoucmea: ODIEKTPOCKOI, aMIIEpPMETP, BOJIBTMETpP, pPEOCTar,

CUETYMK  DJIGKTPUYECKOW  HSHEPruM,  dBJIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,




HarpeBaTelbHbIE ANEKTPONIPUOOPHI (mpuMeps), ANEKTPUYECKUE
NPEIOXPAHUTENIH, JJIEKTPOMArHUT, O3JEKTPOABHUIATENb IIOCTOSHHOTO TOKa,

TEHEPaTOp MOCTOSHHOIO TOKA

3.19 DnekTpoMarHuTHbIe BOJHBI. [1IKkana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas monens cera. [IpsiMonmHEHOE pacipoCTpaHEeHNE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa
3.23 Jucniepcus cera
3.94 JInnza. Xoxa nydeil B nuH3e. POKYCHOE pacCTOsIHUE JUH3BI. OnTUYecKasl cuiia
' mun3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTHuecKue mpruoopsl
IIpaxmuueckue pabomul
###Par#t#13mepeHne ONTHYECKON CHibl coOuparomeid JTUH3bI; (OKYCHOTO
paccTostHUsL COOMPAIONIEH JIMH3HI (IO CBOMCTBY PAaBEHCTBA Pa3MEPOB MPEAMETa H
n300pakeHusl, Korjga MpeIMeT pacIiojioKeH B JIBOWHOM (hoKyce), MoKazaTelns
3.26 MIPEIOMJIEHUS CTEKJIA.
H#i#Par##llccnenoBanue cBoiicTBa M300pa)KEHUs, MOIYYEHHOTO C ITOMOILBIO
coOuparomel JMH3bI;, U3MEHEHUs (OKYCHOTO PACCTOSHHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YTIja NpeJIOMJICHHsI CBETOBOTO JIyda OT yrja MaJeHHs Ha
TPaHUIIEe «BO3YX — CTEKIION»
397 Qusuueckue senenus 6 npupooe: 3atmenns Conana u JlyHBI, 1BeTa Ted,
' ONITHYECKHUE SIBIEHUS B aTtMoc(epe (1BeT HeOa, pedpakuus, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, (oToanmapar, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBLBLIE SABJIEHU A
41 PagnoaktuBHOCT. Anb(da-, Oeta-, ramma-u3nyueHus. Peakiuu anbga-u Oera-
' pacmana
4.2 OmnsiTel Pesepdopaa o paccesuuto anbda-yactuu. [Inanerapnas mogens atoma
4.3 CocraB atromHoro sipa. M3oTomns
4.4 [lepuon nonypacnaia aTOMHBIX sSJIEp
4.5 SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsAJ0BOTO U MAaCCOBOTO YHCET
Dusuueckue a6leHUs 6 nNpupode: €CTECTBEHHBIH paJIUOAKTUBHBIA  (OH,
4.6 KOCMHYECKHE JIy9H, pPaJdOaKTUBHOE W3IyYCHHE TPUPOJHBIX MHHEPAJIOB,

[[GI\/'ICTBI/IG PAAOAKTUBHBIX H3HY‘I€HHI>'I Ha OpraHu3M 4CJIOBCKa




4.7

Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIBHBIN JO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTuKa




