[IOKYMEHT NOAMMUCAH 3/IEKTPOHHOWM
NOAMUCHLIO
IR O MKA

MUHUCTEPCTBO NPOCBELIEHUS POCCUICKON ®EJIEPALIAUA

MOY "Bbeaomopckas COII Ne 3"

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
[Temarornueckum 3amMecTuTenem Hupextopom «MOY
coBeToM MpoTokos No 1 nupekrtopa no YBP benomopckas COI Neo
ot 30.08.2024 1. Turtanosoii B.C. 3» 30.08.2024
npuka3 Ne 280
PABOYAS ITPOI'PAMMA

(ID 5086850)

yuyeOHOro npeamera «Ouznka»

U1 oOydJaronuxces 7-9 kKiaccos

r.benomopck 2025 .



MHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma no ¢gu3uke Ha ypoBHE OCHOBHOTO 00I1I€ro 00pa30BaHUs COCTaBJIEHA HA OCHOBE
MOJIOKEHUH W TpeOOBaHMU K pe3ylbTaTaM OCBOEHUS Ha 0a30BOM YypPOBHE OCHOBHOM
o0OpazoBaTtesbHOM nporpaMmbl, npectaBieHHbIX B DI'OC OO0, a Takxke ¢ yuétom deaepaibHON
paboueii mporpammbl BocimTanus U KoHnenmmu npenoiaBanus yaeoHoro npeaMera «Dusnkay.

Coneprkanue nmporpaMMel o (U3UKE HAMIPaBiIeHO Ha (OPMHUPOBAHHUE ECTECTBEHHO HAYYHOM
TPaMOTHOCTH OOYYAIOIIMXCSI U OPTaHU3AINI0 M3YYeHUsT (PU3UKU Ha JEATEIHHOCTHOW OCcHOBe. B
mporpaMme 1o (PHU3MKE YYMUTBHIBAIOTCS BO3MOXKHOCTH YUEOHOTO TMpenMeTa B peaTu3alliuu
tpeboBanuit ®I'OC OOO Kk mIaHUPYeMbIM JIMYHOCTHBIM M METAIlpPeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKKe MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX y4EOHBIX IMPEIMETOB Ha
YpPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHuUs.

[Iporpamma mo ¢u3uke ycTaHaBIMBAET paclpeiesieHne y4eOHOro Marepuaia Mo rojam
oOydeHus (1o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HM3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COACPKAHUS U YUETE€ BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

[Iporpamma no ¢usmke pazpaboTaHa C 1eJbI0 OKa3aHUsI METOINYECKOM MOMOIIN YUYUTENIIO
B CO3JIaHUM paboueil MPOrpaMMBbI 10 y4eOHOMY TIPEAMETY.

@®u3rKa SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIS)KaT B OCHOBE MPOIIECCOB U SBIICHUH, W3ydyaeMbIX XUMUEH,
Ouosorueil, actpoHoMHel U ¢pu3nyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, NpeAocTaBisieT HauOoJiee sicHble oOpa3lbl MPUMEHEHHS Hay4dHOro MeToja
MO3HAHUS, TO €CTh CII0CcO0a MOTy4eHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opana W3 rIaBHBIX 3a/1a4 (QU3NYECKOro oOpa3oBaHMs B CTPYKType o0Iiero odpa3zoBaHHs
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHOW TpPAaMOTHOCTH U UHTEpeca K Hayke Yy
oOyyaromuxcs.

WN3ydyenne ¢usuku Ha 0a30BOM YpOBHE MPENINOJaracT OBIAJACHHUE CIEAYIOIINMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTbD:

e HAy4yHO OOBSICHATH SIBJICHUS;

e OILICHMBAThH M NOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIE0BAHUS;

e UHTEPHPETUPOBATH JAHHBIE U UCIOJIB30BAaTh HAYYHBIC JOKA3aTENbCTBA I MOJIYyYCHUS
BBIBO/IOB.

Ienn wu3yueHus (U3MKM Ha YpOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEICICHBI B
Konnenuuu npenojaBanus yuebHoro npeamera «®Pusnka» B 00pa30BaTeNbHBIX OpraHU3aIMIX
Poccuiickoit @enepanuu, peanu3yloUMX OCHOBHBbIE 001I€00pa3oBaTeIbHbIE MPOTPAMMBI,
yTBepkAEHHON pemieHneM Komuternn MunncrepcrBa npocsemienusi Poccuiickont ®@enepanuun
(mpotoxon ot 3 nexadps 2019 r. Ne [IK4BH).

Hean n3yyenus Ppusnku:

e IpHOOpETEeHHE UHTEpECa U CTPEeMIICHHUS 00yJaromUXcs K HAyYHOMY U3Y4EHUIO TIPUPOJIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



e pa3BUTHE TPEACTABICHUH O HAy4YHOM METOJ€ TO3HAaHUS U  (QOpPMUPOBAHUE
HCCIIEIOBATENILCKOIO OTHOIIEHUSI K OKPYKAIOIIUM SIBJICHUSIM;

e (opMupoBaHME HAyYHOI'O MHPOBO33PEHUS KaK pe3yibTaTa M3y4eHHs OCHOB CTPOCHHS
MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE NPENCTABICHUH O POIM (PU3MKH JUIS PA3BUTHUS JAPYIHX ECTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

e pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeid mpodeccnoHaTbHON
JeSITENIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOJArOTOBKA K JaJbHEWIIEMY OOYyYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne STUX Ieledl mporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOMIETO
o0pa3oBaHus 00eCcIIeunBaCTCs PEIIEHHEM CIIeTYIOIINX 3aAaY:

e MpuOOpeTeHHE 3HAaHUHN O JUCKPETHOM CTPOEHHUH BELIECTBA, O MEXaHUYECKHX, TEIUIOBbIX,
OJICKTPUYCCKHUX, MAIHUTHBIX 1 KBAHTOBBIX ABJICHUAX

e MpuoOpeTeHne yMEHUH ONUCHIBATh U OOBICHATH (PU3NYECKUE SIBICHUS C UCIIOJIb30BAHUEM
MOJIYYCHHBIX 3HAHUI;

[ OCBOCHHEC MCTOJ0OB PCHICHUA HpOCTGfIHIHX pvaéTHBIX 3a4a4 C HUCIHOJIb30BAHUEM
(buznueckux MoJenei, TBOPUECKUX M MPAaKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;

[ PpasBUTHUC YMeHI/Iﬁ Ha6J'IIO}IaTI) MMPUPOAHBIC ABJICHUA U BBIINIOJIHATH OIIBITHI, na60paT0pHLIe
pa6OTBI U OKCICPHUMCHTAJIBHBIC HCCICAOBAHUA C HCIOJIB30BAHUEM HU3MEPHUTECIBHBIX
puodopoOB;

e OCBOEHHME TPHEMOB paboThl ¢ WHPOpMAIMel (PU3NUECKOTO COJEPKAHUS, BKITIOYAs
MH(}OPMALIHIO O COBPEMEHHBIX TOCTHKEHUAX GUZUKU, AaHATTU3 U KPUTUYECKOE OLIEHUBAHUE
nHpopMmaiuu;

e 3HAKOMCTBO cO cdepamu nMpodhecCHOHATHLHOMN eATeILHOCTH, CBI3aHHBIMU C (PU3UKOU, 1
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UUECKOH HAYKH.

Ha wm3yuenue ¢usmku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacos (2 yaca B Hesieno), B 8 kiacce — 68 vacos (2 yaca B
HEJICITIO), B 9 KJ1acce — 102 gaca 3 yaca B HEJIeITI0).

[Ipennaraemslii B mporpamme 1o (u3uke nepedeHs 1adopaTopHbIX paboT U OMBITOB HOCUT
pEeKOMEHATEIbHBIA XapaKTep, YYUTENb JelaeT BBIOOp MpoBeneHus JabopaTopHbIX padoT u
OTIBITOB € YYETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00yJaromMXcsl, CIICKa SKCIIEPUMEHTATIbHBIX
3aJlaHu, MpeiaraéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO PK3aMeHa Mo (pusmke.
COJAEPKAHUE OBYUYEHUASA

7 KJIIACC

Pazgen 1. ®usnka u e€ posib B NO3HAHUH OKPY/KAKOIIEr0 MHPA.

®usnka — Hayka o npupone. SBneHus npupoabl. OU3NYECKUE SBICHUSA: MEXaHUYECKUE,
TEIIOBbIE, JIEKTPUUECKNE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeMWYMHBL. M3Mmepenue Qusnueckux BenuuuH. Pusnyeckue MNpHOOPHI.
[TorpemnocTs u3mMepeHnii. MexxyHapogHas CHCTEMa E€UHHII.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAayKd M3Yy4aloT Npupoay. EcTecTBeHHOHay4HBIH
METOJl TO3HaHWs: HaOIIOAEHHE, IMOCTAHOBKAa HAYYHOTO BOINPOCA, BBIABIKEHHE THUIIOTE3,
SKCMEPUMEHT M0 TPOBEpKE THUIOTEe3, OObscHeHHe HalOmonaemoro sBieHus. OmnucaHue
(bU3NYECKUX SABJICHUN C TIOMOIIbIO MOJETIEH.



Jemoncmpayuu.

1. Mexanuueckue, TEIJIOBbIC, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. ®usuveckue MpUOOPHI W MPOLEAYpa MPSIMBIX H3MEPCHHA aHAJIOTOBBIM M IHU(DPOBBIM
prOOpPOM.
Jlabopamopuwvie padbomot u onvimel.

1. Omnpenenenue 1eHBI AEICHUS IIKATbI U3MEPHUTEIBHOTO MPUOOpa.

2. U3mepenue paccTosHUIL.

3. H3mepenne 00bEMa )KHUIKOCTH H TBEPIOTO TEIa.

4. OnmnpenenexHue pa3MepoB MaJbIX TEl.

5. M3mepenue temmeparypbl 0pH T[OMOIIM KHUJIKOCTHOTO TEpPMOMETpa U JaTyuKa
TEMIEPATYPHI.

6. IlpoBeneHnme wWcCiENOBAaHUS IO TPOBEPKE THUMOTE3bI: JATBHOCTh TOJNETA MIapHKa,

MYILIEHHOTO0 TOPU30HTAIBHO, TEM 0O0JIbIlIE, YeM OOJIbIIIE BHICOTA MTYCKA.

Pa3nen 2. [lepBoHayabHbIEe CBEICHHS O CTPOCHMHU BellleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3mepbl. ONBITHIL, JIOKa3bIBAOIINE
JUCKPETHOE CTPOEHHE BEIIECTBA.

JIBm>kenne wyactuil BemecTBa. CBs3b CKOPOCTH JBHKEHUS YACTHI[ C TEMIEpaTypoMu.
bpoynoBckoe nBuxenue, muddys3us. B3auMoseicTBhe YacTHIl BEIIECTBA: MPUTSDKCHHE H
OTTAJIKUBAHUE.

ArperatHple COCTOSIHUSI ~BEIECTBA: CTPOEHUE Ta30B, IKUIAKOCTEH U  TBEPIBIX
(kpuctamuinueckux) Tena. B3auMocBs3b Mexay CBONCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U HX aTOMHOMOJIEKYJSIPHBIM cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSHUMN
BO/IBI.

Jemoncmpayuu.

1. HabGmronenue OpOyHOBCKOTO JIBHYKCHHUS.
2. HabGmonenue nuddysuu.
3. HaOmronenue siBiaeHMi, OOBSACHAIOMIUXCS MPUTHKEHUEM WIM OTTAJIKHUBAaHUEM YaCTHUIL
BEIIECTBA.
Jlabopamopnuie pabomel u onvimel.

1. Ouenka quamerpa aToMa METOJIOM PSAOB (C HCTOIb30BaHUEM (poTorpaduii).
2. OmbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACIINPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBuskenue U B3auMojeiicTBHE TeJl.

Mexannyeckoe JBWKEHUE. PaBHOMepHOe W HepaBHOMEpHOe JBIKeHHE. CKOPOCTb.
CpenHss CKOpOCTh MPU HEPABHOMEPHOM JBHKEHHUU. PacyéT myTu U BpeMeHU JBUKCHHUS.

SIBnenue wHepHuH. 3aKOH HHEpUHMH. B3aumMmojeicTBHe Ten Kak MpHYMHA H3MEHEHHS
CKOPOCTH JBMXEHHS Tel. Macca kak mepa uHepTHocTu Tena. [lnmoTHocTh BemiectBa. CBA3b
IJIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €TMHUIIE 00bEMA BEIIeCTBA.

Cuna kak xapakTepHcTHKa B3auMopelcTBus Ten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenue cuitbl ¢ MOMOIIBIO TUHAMOMETpa. SIBIeHNe TATOTEHHS U cuila TsbkecTu. Cuiia TsShKecTu
Ha Ipyrux miaHetax. Bec Tena. HeBecomocTs. CroxeHue CUIl, HAMPABICHHBIX IO OJHOMN MPSMOM.
PaBnopeiicTBytomas cui. Cuna Tperus. TpeHue CKOIbKeHUs U TpeHue Mokosi. TpeHue B mpupoie
U TEXHUKE.



Jemoncmpayuu.

Habnronenne MexaHU4ecKOoro ABMKEHHS Tea.

N3mepenue ckopocTy NPAMOJIUHEHHOTO JBUKEHHUS.

Habnronenue siBjaeHUs] UHEPIUHU.

Habinroienne n3MeHeHns CKOPOCTH MPH B3aUMOAEHCTBUU TEJl.

CpaBHeHHE Macc 110 B3aUMOJIEHCTBHUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJTHOW MPSIMOH.
Jlabopamopubvie padbomot u onvimel.

ogkrwnE

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO MABWKEHHS (IIapuKa B SKHAKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWIISA U TaK JIajiee).
2. OmpeneneHue cpeaHE CKOPOCTH CKOJBXKEHHS Opycka WJIM IIapuKa IO HAKIOHHON
MJIOCKOCTH.
Ornpenenenure MIOTHOCTU TBEPJOTO TeEa.
4. OnbIThl, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTh pacTskeHus (aedopManuu) MPYXKHUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OMmbITB, TEMOHCTPUPYIONINE 3aBUCHUMOCTb CHJIBI TPEHHUS CKOJIBKEHUSI OT Beca Teja U
XapaKTepa COMPUKACAIOIINXCS ITOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTENH U ra3oB.

Jasnenue. CriocoObl yMEHBIIIEHUS U YBETUUCHUS JTaBieHus. [[aBnenue raza. 3aBUCUMOCTD
JaBJIeHUA ra3a oT 00béMa, TeMneparypsl. [lepenaua qaBienust TBEPABIMU TEIaMHU, )KUIKOCTIMH U
razamu. 3akoH Ilackans. [IHeBMaTmyeckne MalMHBI. 3aBUCUMOCTbH JABJICHUS JKUJIKOCTU OT
rnyounsl.  ['mapocratmdeckuid  mapagokc. CooOmarommecss  cocynabl. [ mapaBiaudecKue
MEXaHU3MBI.

AtMmochepa 3emnu u atmochepHoe naBieHue. [IpudyuHBI CyIeCTBOBaHHUS BO3AYITHOM
o6onoukn 3emnu. OnbiT Toppuuennu. M3mepenue aTrmMochepHOro JaBlieHUsA. 3aBUCHMOCTH
aTMOC(epHOro JaBJIeHHUA OT BBICOTHI HaJ YypoBHeM Mops. [lpubGopbl is u3MepeHUs
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUIKOCTH M Ta3a HA MOTPYKEHHOE B HUX Teso. BolTankuBaromias (apxumeaoBa)
cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

w

Hemoncmpauyuu.

3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEPATypHI.

[lepenava naBiIeHUS KUIKOCTHIO U Ta30M.

CooOmaromiuecst COCypl.

I'mnpaBanueckuil mpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUS.

3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTu Tela U MIOTHOCTU

KUIKOCTH.

PaBeHCTBO BHITANKUBAIOIIEH CHIIBI BECY BRITECHEHHOM KUIKOCTH.

8. VYcnoBue mnaBaHus TeN: TUIaBaHKE WM OTPYKEHHE TE B 3aBUCUMOCTH OT COOTHOIIICHUS
IJIOTHOCTEH Tena U )KUIKOCTH.

Jlabopamopusie padomot u onvimel.

ocourwhdE

~

1. HccnegoBanue 3aBUCHUMOCTH Beca Tejla B BOAE OT 00BEMa HOpr)KéHHOﬁ B JXUIKOCTb
4acCTH TCia.
2. Onpe;[eneHI/Ie BBITAJIKMBAIOIIEH CHIJIbI, IICI\/'ICTBYIOH_ICI\/'I Ha TCJ0, 11oTr pY)KéHHOe B XKUJAKOCTD.



3. TlpoBepka HE3aBUCUMOCTHU BBITAJTKUBAOIICH CHIIBI, JCHCTBYIOIICH HA TEJIO B JKUIKOCTH,
OT Macchbl Teja.

4. OnbIThl, JEMOHCTPUPYIOIIHUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJIbI, ACHCTBYIOIIEH Ha
TEJNO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOM B JKUJIKOCTh YACTH T€jJa U OT IUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomerpa WM KOHCTPYHPOBAHHE JIOAKUM U OIpeJesieHue eé
Irpy30I10AbEMHOCTH.

Paznea 5. PaGora u MomiHOCTb. JHEprus.

Mexannueckasi pabota. MOITHOCTb.

[IpocThie MeXaHU3MBI: pbluar, 0J0K, HaKJIOHHAsI IJI0CKOCTh. [IpaBuiio paBHOBecus pbryara.
[Ipumenenue npaBuiaa paBHOBecHs pblyara K On0Ky. «3oiyioToe mnpaBuio» mexaHuku. KIIJ]
MIPOCTBIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. Kunetnueckas v noteHiyanbHas sueprus. [IpeBpanienne oqHoro
BH/JIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXaHU3MOB.
Jlabopamopnwie pabomel u onvimel.

1. Ompenenenne pabOThl CHUIIBI TPEHHUS] TPU PABHOMEPHOM JBMXKEHMHM Tela II0
TOPU30HTAIBHOM TTOBEPXHOCTH.
2. HccnenoBaHue yCIOBUI paBHOBECHS phlyara.
3. Hamepenne KII/| HakTOHHOM MJIOCKOCTH.
4. W3yuyeHue 3aK0HA COXPAHCHUS MEXaHUYECKOW SHEPTHH.
8 KIIACC

Pa3znen 6. TensioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KMHETHYECKON TEOPHH CTPOCHHS BelecTBa. Macca u
pasMepbl aTOMOB U MOJIeKYIl. OIBITHI, TOATBEPKIAIOIINE OCHOBHBIC MOJI0XKEHUS MOJICKYJISIPHO -
KHHETHYECKOH TCOpUH.

Mogenu TBEPIOTO, KUIAKOTO M ra3000pa3HOrO COCTOSIHUM BemecTBa. Kpucrammmaeckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KMHETHYECKOM Teopun. (CMauuMBaHMEe U KalnWUIApHbIE sBieHUs. TeroBoe
pacIIupeHue U C)KaThe.

Temnepatypa. CBA3b TeMHepaTypbl €O CKOPOCTBIO TEIUIOBOIO JBHMKEHHUS YAaCTHII.
Buytpennsis sueprusa. CnocoObl M3MEHEHUs BHYTPEHHEH SHEPrUu: TEILUIoNepeada i COBEpIICHUE
paboTel. Busel Temnonepenaun: TerIONPOBOIHOCT, KOHBEKIIHS, U3IyUYEHUE.

KoanuectBo TemnoTel. YeabHas TEIIOEMKOCTh BeIIeCTBAa. 1emIooOMeH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBreHue W OTBepAeBaHUE KPUCTATITMYECKUX
BEIECTB. YJenpHas TemioTa IuiaBneHus. [lapooOpazoBanue u KoHaeHcaus. McmapeHue.
Kunenue. YnaenbHas TerioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpaTypbl KHIEHHS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3yXa.

DHeprus TOIIUBA. Y IelbHas TEMJI0Ta CrOPAHUSL.

[Mpuanuner pabotel TemoBbix asurateneid KIIJ[ TemmoBoro psuratens. TermoBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAIllCHUs] SHEPTHH B TEIUIOBBIX MPOLECCaX.



emoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBIKEHUS.

Hab6monenue muddysumn.

Habmroienue SBICHUI CMaqiBaHUS M KAMMJUTSIPHBIX SIBJICHHM.
Habinroienue TeminoBoro paciiupeHust Teil.

W3meHeHne naBieHus ra3a mpyu U3MEHEHUU 00bEMa M HarpeBaHUU WM OXJIAXKICHUU.
[IpaBusna u3mMepeHus TeMreparypsl.

Bunapel Tenonepenayu.

OxJaxxiIeHue Py COBEPILICHUH PAOOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHIJIAMH.

0. CpaBHeHUE TETUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

1. HaGmroieHre KUreHus.

12. HabGimroieHue TIOCTOSTHCTBA TEMITEPATYPhI PH TUTABIICHUH.

13. Moienu TeIIOBBIX JBUTATEIICH.

Jlabopamopubvie padbomot u onvimel.

RBEB©ooo~No kWD P

OMBITHI 10 OOHAPYKEHUIO AEUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHMS.
OMBITHI IO BBIPANTABAHUIO KPUCTAIOB TOBAPEHHOM COJIM WJIM caxapa.
OMBITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIUPEHHUS Ta30B, KUIKOCTEH U TBEPABIX TEIL.
Omnpenenenue naBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.
OnpIThI, JI€MOHCTPHUPYIOIIME 3aBUCHUMOCTH JaBJIEHUS BO3JyXa OT ero oObéMa U
HarpeBaHUs WU OXJIAKICHHUS.
[IpoBepka THUMOTE3bl JUHEHHOW 3aBHCHUMOCTH JUIMHBI CTOJIOMKA JKHUIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.
7. HaOnroneHne WM3MEHEHHsS BHYTPEHHEH HDHEPTrUM Tejla B pe3ysbTaTe TEIUIoNepeaaun u
paboTHl BHEIIIHUX CHUI.
8. HccnenoBanue siBJICHUS TEIJIOOOMEHA ITPU CMEIIMBAHUH XOJIOTHOW M TOPSIYCH BOIBI.
9. Ompenenenre KOIMYECTBA TEIJIOTHI, TIOJYYEHHOTO BOJAOW MPHU TETNIOOOMEHE C HarpeThIM
METAJUIMYECKUM ITUIUHIPOM.
10. OnpenencHue yaeapHON TEIUIOEMKOCTH BEIIIECTBA.
11. UccnenoBanue mpoiiecca UCHapeHHus..
12. OnpeneneHue OTHOCUTEILHOHN BIQKHOCTH BO3/IyXa.
13. OnpeneneHue yaenbHON TETUIOTHI IUIABJICHUS JIbA.

Pa3znesn 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHMSI.

DnexkTpusanus Teil. J{Ba poaa aJeKTpUYeCcKuX 3apsiioB. BzanMoielicTBre 3apsiKEHHBIX TEJl.
3akon KynoHna (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3aPSKEHHBIX TENl OT BEIMUYMHBI 3apsSA0B U
PaCCTOSIHUSA M@Ky TEJIaMH).

Onektpuyeckoe mnosie. HanpsoxkéHHocTh snekTpuyeckoro nois. [lpuHuun cynepnosunuu
AIEKTPUYECKHX MMOoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJEMEHTapHbIM sieKkTpudeckuil 3apsa. CtpoeHue
atoma. [IpoBogHMKY U TUANIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia.

DNEeKTPUYECKU TOK. YCJOBHUSL CYIIECTBOBAHUS JIIEKTPUUECKOTOo TOKa. McTouHMKH
MOCTOSIHHOTO TOKa. JlelcTBUSA SIEKTPUYECKOTO0 TOKa (TEMIOBOE, XUMHUYECKOE, MArHUTHOE).
DNEeKTPUYECKUM TOK B )KHIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna ToOka. OlleKTpuyeckoe HampsbkeHue. ComnpoTUBIEHUE
MPOBOJIHMKA. YJENbHOE CONPOTUBIEHHWE BemlecTBa. 3akoH Owma ans ydacTka ILenu.
[TocnenoBarenbHOE U NapaJIEIbHOE COEUHEHNE TPOBOTHUKOB.

PaGoTta 1 MOIIIHOCTB AMEKTPUYECKOTO ToKa. 3akoH J[koynsa—JIenma. Dnekrpudeckue et u
MOTPeOUTENH dNEKTPUUECKO dHeprun B ObITYy. KOpoTKOe 3aMbIKaHueE.

IlocTrostHHBIE MarHuThl. B3anMojeHCTBHE IOCTOSHHBIX MAarHMTOB. MarHmTHOE IIOJIE.
MarnuTHoe noJie 3eMJIM U €ro 3HaueHHe JUIs KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHuTHoe mnose
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3JEKTPUYECKOTO TOKA. [I[puMeHeHue IIEKTPOMAarHuTOB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha T[POBOJHUK C TOKOM. OJEKTPOJBUIATElb IOCTOSHHOrO TOoKa. lMcnoap3oBaHue
JIEKTPO/IBUraTeNIe B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.

Oneiter  @apanes. SBneHue ayekTpomarHuTHOM  uHaykuuu. IlpaBuno  Jlenna.
OnekrporeHeparop. CrnocoObl TOJYyYEHHUS] DIICKTPUUECKOM HSHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

DneKkTpu3aus Tel.

JIBa poJia SIEKTPUUECKUX 3apsI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DnexTpocTaTHuecKas NHIYKIIHS.

3aK0oH COXpaHEHUs AIEKTPUUIECCKUX 3apsI/IOB.

[TpoBOAHMKY W AUDITIEKTPUKH.

MoienupoBaHK€e CUIIOBBIX JIUHHUM 3JIEKTPUUYECKOTO TOJIS.
HcTOYHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS 3EKTPUYECKOTO TOKA.

0. DnexTpuYeCKHid TOK B )KHJIKOCTH.

11. T'a30BBIi pa3psi.

12. 3mepeHune CHITbI TOKa aMIIEPMETPOM.

13. 3mepenue 3eKTPHIeCKOT0 HAPSHKEHUST BOJIETMETPOM.

14. Peoctat u Mara3uH CONMPOTHBIICHUH.

15. B3anMoeiicTBrE ITOCTOSIHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXHOCTH Pa3/IeieHHs MOJII0COB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OnmwiT Dpcrena.

19. MaruuTtHO® 110JI€ TOKa. DJIEKTPOMAarHuT.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21. DnexTpoABUraTeib MOCTOSHHOTO TOKA.

22. ViccnenoBaHue sSIBIICHUS 3JIEKTPOMArHUTHON MHIYKIUH.

23. Onbrter Dapages.

24. 3aBUCHMOCTH HaIpaBJICHUsI MHIYKIIMOHHOTO TOKA OT YCJIOBUM €ro BO3SHUKHOBEHHSI.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomel u onvimel.

RHoOoo~Noar~wNE

OnbIThHI 10 HAOTIOACHUIO JICKTPU3AIMH T MHIYKIIUEH U IPU COMPUKOCHOBEHUH.

HccnenoBanue neicTBUS ICKTPUIESCKOTO MOJISI HA IIPOBOJAHUKH U TUDJICKTPUKH.

CO6opka u mpoBepka pabOThI AIMEKTPHUUECKOM IETH MOCTOSTHHOTO TOKA.

W3mepeHue u perymmpoBaHue CHIIbI TOKA.

N3mepenue u perynupoBaHue HAMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBICHHUS

pE3UCTOpa U HAMIPSKEHUS Ha PE3UCTOPE.

7. OmbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD IEKTPUUECKOTO COMTPOTUBIICHHUSI POBOTHUKA
OT €ro JUIMHBI, MJIOIa/Id MOTIEPEYHOT0 CEUEHHUS U MaTepuaa.

8. TlpoBepka mpaBumiia CIOKEHUS HAMPSHKEHUH MPU MOCIET0BATEIbHOM COCTUHEHUH ABYX
PE3UCTOPOB.

9. TlpoBepka mpaBuia Ajs CHIIBI TOKA MPY apauIeTbHOM COSUHEHUN PE3UCTOPOB.

10. Ompenenenne pabOThI AMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UcTop.

11. Ompenenenrie MOIIHOCTH JEKTPUUECKOTO TOKA, BBIIEISIEMO HA PE3UCTOPE.

ocourwhE



12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYILIETO Yepe3 JIAMIIOUKY, OT HANpsDKEHUsS Ha
HEH.

13. Onpenenenne KI1J] narpeBarens.

14. VccnenoBanre MarHUTHOTO B3aUMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.

15. MI3yyeHne MarHuTHOTO MOJISl TIOCTOSTHHBIX MAarHUTOB MPHU UX O0BETUHEHNUN U PA3ICIICHHUH.

16. ccnenoBanue AEWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITH, JEMOHCTPUPYIONIUE 3aBUCUMOCTh CHJIBI B3aWMOJICHCTBHS KaTYIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA M HAIPaBJICHUS TOKA B KaTYIIKE.

18. 3yyenne AeHCTBUS MarHUTHOTO IOJISE HA TPOBOTHHUK C TOKOM.

19. KoncrpynpoBanue u u3ydeHue paboThl JIEKTPOIBUTATEIS.

20. Usmepenne KI1/{ anexkTpoaBuraTenbHON YCTaHOBKH.

21. OnBITEI IO HWCCIEJOBAHUIO SIBJICHUS DJICKTPOMAarHUTHOW WHIYKIIMU: HCCIIEIOBaHUE
W3MEHEHHH 3HaYCeHUs ¥ HAaIPaBJICHUS] MHTyKIIMOHHOTO TOKA.

9 KJIACC

Paszpnen 8. Mexanuyeckue siBJIeHH.

Mexanndeckoe nBrxeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTH
MEXaHUYECKOTO JIB)KEHHs. PaBHOMepHOe mpsMOJIMHENHHOEe JBWXkeHue. HepaBHOMeEpHOE
npsiMoJiuHeitHoe JBmkeHue. CpeiHsisi ¥ MTHOBEHHAs CKOpPOCTb Tejla IMpU HEpPaBHOMEPHOM
JIBIDKCHUH.

VYckopenue. PaBHOYCKOpeHHOE TIpsIMOJTMHEHOE ABMkeHue. CBoOo1HOE maneHne. OnbITh
lanunes.

PaBHOMepHOE nBMXKEHHE TO OKpykHOCTH. [lepnoa m wactota oOpamieHus. JIuHelHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHHE.

[TepBriit 3akoH Hetorona. Bropoit 3akon Herotona. Tperuii 3akoH Herotona. ITpuHiuun
CYIIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUsl: CHiia TPEHUS CKOJIbKEHHU S, CUJIa TPEHUS TTOKO4,
JIpYrue BUIbI TPEHHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TITOTEHUSA. YCKOpEHHE CBOOOJHOTO MaJeHHUS.
JIBrxenue manet Bokpyr Connua. [lepsast kocmuueckast ckopocTs. HeBecoMOCTh 1 niEperpy3Ku.

PaBHOBecue MarepuanbHOM TOUKU. AGCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEpAOTO Tea
C 3aKpEeIUIEHHOM OChIO BpauieHuss. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynse tena. M3menenne ummynbca. Mmynabc cuiibl. 3aKOH COXpaHEHUs MMITYJIbCA.
PeakTuBHOE NBMXKEHUE.

Mexannyeckass pabota U MOUIHOCTh. PaboTa cunm TsokecTH, ynpyroctu, Tpenus. CBs3b
sHepruu u paboTel. [loTeHumanbHas 3HEpPrus Tena, MOJHATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[ToreHuunanpHas 3Heprus ckarol npyxxuHbl. Kunernueckas sueprusi. Teopema 0 KUHETUYECKOM
SHEpruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.

emoncmpayuu.

1. HaGmroneHne MeXaHU4YeCKOTO IBIKEHUS Tella OTHOCUTENBHO Pa3HbIX TN OTCUETa.
CpaBHeHMeE MyTel U TPAaeKTOPUI IBUKEHUSI OJTHOTO M TOTO K€ TeJla OTHOCUTENBHO Pa3HBIX
TeJ OTCUéTa.

H3MepeHne CKOpOCTH U yCKOPEHHUSI IPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUS.

Habmtoienue ABMKEHUS TeNa Mo OKPYKHOCTH.

Habmonenne MexaHMYeCKUX SIBJICHHM, MPOUCXOAAIINX B cucTeMe oTcuéra «Temexkar
pH €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCUTENILHO KabuHeTa (hU3UKH.

7. 3aBUCHMOCTH YCKOPEHHS TeIa OT MACChl TeJa U JSHCTBYIOIIEH Ha HETO CUITBI.
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8.
9.

HaGuntonieHne paBeHCTBa CUII IPH B3aUMOJCHCTBUHU TEIL.
N3meneHue Beca Tesia NpU yCKOPEHHOM JIBUKECHHH.

10. Ilepenava ummnynbca Ipy B3aUMOJICHCTBUU TEJI.

11. IlpeoOpa3oBanus SHEPTUH MTPHU B3aUMOJICHCTBUHU TEJ.

12. CoxpaneHue UMITyJIbca IpU HEYPYTOM B3aHMMOACHCTBHH.

13. Coxpanenue UMITyiIbca Ipy a0COJIFOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HabnmroieHue peakTUBHOIO JBUKEHHUS.

15. CoxpaHeHue MeXaHU4ECKOW SHEPrUuu Npu CBOOOIHOM Ma/ICHUU.

16. CoxpaneHre MeXaHU4ECKOM SHEPTUH MTPH ABIKECHUU TeJla IO/ JCWCTBUEM MPYKUHBL.

©oo N

Jlabopamopusvie padbomot u onvimel.

KoncTpynpoBanue TpakTa ajis pa3roHa 1 JaJIbHEHIIEro PaBHOMEPHOTO JIBH)KEHUS IIapUKa
HNJIN TCJIICXKKHU.

Omnpenenenne cpeiaHeld CKOPOCTH CKOJIBXKEHHMs] Opycka WM JBHMXKEHUS IIapuka IO
HAKJIOHHOM TJIOCKOCTH.

Onpenenenne YCKOpPEHHs Tejla IPU PAaBHOYCKOPEHHOM JIBUJKEHUM IO HAKIOHHOW
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHM IMPH PAaBHOYCKOPEHHOM JBHKEHHM 0e3
HAa4aJbHOUW CKOPOCTH.

[IpoBepka runoTesbl: eciiv MpU paBHOYCKOPEHHOM JBM)KEHUU 0€3 HauyajJbHOM CKOPOCTH
IIYTH OTHOCATCA KaK P HEUETHBIX YUCCII, TO COOTBCTCTBYIOIIUEC IMPOMCKYTKHN BPEMCHU
OJIMHAKOBBI.

I/ICCJ'IGJIOBaHI/Ie 3aBUCHUMOCTH CUJIBI TPCHUS CKOJIBXKCHUSA OT CUJIbI HOPMAJIBHOT'O 1aBJICHUS.
Omnpenenenne ko3P PUIIMEHTa TPEHUS CKOTBKCHUS.

Omnpenenenune KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKEHHUM Tejla IO
TOPU30HTAIBHOM MOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YIOPYrOCTH TPU TOIBEME Tpy3a C HCIOJIb30BAHUEM

HEIMMOABUKHOTI'O U ITOJABHKHOI'O OJI0KOB.

11. N3ydyeHue 3aK0HA COXPAHEHUSI SHEPTUU.

Pa3gen 9. Mexannueckue Ko1e0aHus U BOJHEI.
KonebarenpHoe nwkeHue. OCHOBHBIE XapaKTEPUCTHUKH KOJEOAHWI: IMEPHOJ, 4YacToTa,

amuntyna. MaTtemMaTuueckuid U NPYKUHHBIA MasaTHUKU. [IpeBpaieHue sHepruv mpu
KoJIe0aTeIbHOM JBUKECHUU.

3aTyxa}0mHe KOJIeOaHHSI. BI)IH}DK,I[CHHBI@ kosebanus. Pe3onanc. MexaHH4YecKHUe BOJIHBL.

CBolicTBa MEXaHUYECKUX BOJIH. HpO,Z[OJ'ILHLIe " IIOIICPCUYHBIC BOJIHLI. I[J'II/IHa BOJIHBI 1 CKOPOCTBb
eé PacCIIpoCTpaHCHUS. MexaHndeckue BOJIHBI B TBépI[OM TCIIC, CceliCMMYECKHE BOJIHEL.

curwhE

1.
2.

3ByK. I'poMKOCTb 3ByKa U BbicoTa ToHA. OTpaskeHue 3ByKa. IH(pa3ByK U yabTpa3ByK.

Hemoncmpauyuu.

Habnronenue xonebanuil Ten moJ1 AeHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habmronenue xoneGanuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGnroneHue BeIHYX/IEHHBIX KOJIeOaHUH U pe30HaHca.
PacnpocTpanenune npoJoabHBIX U MOTIEPEUHBIX BOJIH (Ha MOJIENN).
HabnroneHue 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AxyCTHUECKHI pE30HAHC.
Jlabopamopusie padomot u onvimol.

OnpeneHeHI/Ie YaCTOTHI U IIEpHUoaa KOJIeOaHHMIT MaTEeMaTHYECKOr0 MasTHUKA.
OnpeneHeHI/Ie YaCTOTHI U IIEpruoaa KoJieOaHMit MPYXXUHHOI'O MasdTHHKA.



3. MHccrnenoBanue 3aBUCUMOCTH MEPHO/1a KOJIeOAHHI MTOIBEIICHHOTO K HUTH TPy3a OT JUTHHEI

HUTH.

4. HccnenoBaHue 3aBUCMMOCTH I€pUOJia KOJ€OAHUI NPY)KMHHOIO MAasTHHKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCHMOCTHU NEpHOAa KOIeOaHUH rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.

6. ONBITHL, TEMOHCTPUPYIOIIUE 3aBUCHMOCTD IEpPHO/a KOJIeOaHUH MPYKUHHOTO MasiTHHKA
OT MacChl rpy3a U KECTKOCTH MPY>KUHBI.
7. W3mepenne ycKOpeHUs: CBOOOIHOTO A ICHUSI.
Paznes 10. DinekTpoMarHuTHOe 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMArHUTHOE T0JIe. DJIEKTPOMArHUTHBIE BOJHBL CBONCTBA DIEKTPOMArHUTHBIX
BoJH. [lIkama 21eKTpOMarHuTHBIX BOJTH. MCMOIb30BaHNE AIIEKTPOMArHUTHBIX BOJIH IS COTOBOM
CBSI3H.
DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CgoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BoxHOBBIE CBOMICTBA CBETA.
Jlabopamopnwie pabomel u onvimel.

1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOUILI0 MOOMIIBHOTO TesedoHa.

Pa3nen 11. CBeroBble siBICHHS.

JlyueBas mognens cBera. Mctounwku cBera. IIpsMonuHeiHOE pacnpoOCTpaHEHUE CBETA.
3atmenus Cousiana u JIynel. Otpaxkenue cBera. [nockoe 3epkaiio. 3aKOH OTPaKEHHS CBETA.

[Ipenomiienne cBera. 3akoH mpesioMiieHUsT cBeTa. [loiHOE BHYTpeHHEE OTpaKeHHE CBETA.
Hcnonb30BaHne NOJTHOTO BHYTPEHHETO OTPaXKEHHsI B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xon nydet B jmH3e. Omnrmueckas cuctema (oroammapara, MHKPOCKOMA H
Teneckomna. ['1a3 kak ontuyeckas cucrtemMa. baM3opykocTs U 1adbHO30PKOCTb.

Paznoxxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. CliokeHHe CIeKTpaIbHbBIX IBETOB.
Jucnepcus cera.

emoncmpayuu.

[IpsiMonMHENHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuenue n300pakeHHit B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTuyeckuii CBETOBO/I.

Xon nyuei B cobuparomieit JuHse.

Xo0J Jlydel B pacCcenBarolel JIMH3E.

[Tomy4yeHnne n300paXkeHH ¢ TOMOIIBIO JTHH3.

[Tpunuun neiictBus oroanmnapara, MUKpOCKOIIA U TEJIECKOTIA.
10 Monens riaasa.

11. PaznosxeHue Georo cBeTa B CIEKT).

12. Tlomydenue Gesloro cBeTa Mpu CIOKEHUH CBETa Pa3HbIX [[BETOB.
Jlabopamopusie padbomot u onvimol.

CoNo~WNE

1. HccnegoBanue 3aBUCUMOCTH yrijia OTpaKCHHs CBETOBOTO Jiyda OT yIJia MaaACHUs.
2. I/I3yquI/Ie XapaKTCPUCTUK I/I306pa)KCHI/I${ npeamMceTa B IJIOCKOM 3CpKaJIC.



3. MHccrnenoBanue 3aBHCHMOCTH YIjla IMPEIOMJICHHS CBETOBOTO Jyda OT yrja MajgeHus Ha
I'PaHULIE «BO3/LyX—CTEKIION.
[Toyuenune n300pakeHM ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Onpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHIIBI COOMpPArOIIEH JINH3BL.
OneIThI 10 Pa3I0KEHUIO OEJI0Tr0 CBETa B CHEKTP.
OnbITHl MO BOCHPHUATHIO IBETAa MPEIMETOB TPH UX HAOIIONEHUH Yepe3 IIBETOBBIC
GUIBTPHI.
Pa3nes 12. KBaHnToBBIC SIBIICHMS.
OmnpiTel Pezepdopna u mumanerapHast Mmojens atoma. Monens atoma bopa. Mcemyckanne n
roryionieHue ceera aroMoM. KBaHTel. JInHelHyaThlie CIIEKTPBI.

PamnoaktuBHOoCTh. Alnbda, Oeta- u ramma-uznydeHus. CTpOeHHE aTOMHOTO sjipa.
Hyknonnas wmopens aromHoro sapa. W3oronsl. PanmoaxrtuBHble mnpeBpamienus. llepuon
roJypacnaaa aTOMHBIX sIIEp.

SnepHble peakuuy. 3aKOHBI COXpAaHEHUS 3apsA0BOTO M MAacCOBOTO YHCEN. DHEpPrus CBs3U
aTOMHBIX si7ep. CBsA3b Macchl U SHeprun. Peakunu cunresa u geneHus saep. lcrouHnku sHepruu
CoJHIa 1 3BE31.

SnepHas sHepretuka. JlecTBUSA paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHNU3MBI.

No ok

Jemoncmpayuu.

CrexTpsl U3Iy9eHHS ¥ TIOTJIOMICHMSL.

CriexTpsl pa3IUYHBIX Ta30B.

CnekTtp Bogopoaa.

HaGmronenue tpexoB B kamepe BunbcoHa.

PaboTa cuéTunka HOHU3UPYIOUTUX U3TyUYEeHUH.

Peructpanus n3nydeHus NpupoIHbIX MUHEPAJIOB U MPOTYKTOB.
Jlabopamopnuie pabomel u onvimel.

ogagrwnE

1. HaOumroieHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB M3 TyYCHUS.

2. HWccnenoBaHWe TPEKOB: HM3MEPEHUE ODHEPIHMM YaCTHIBI 10 TOPMO3HOMY NyTH (I1O
dhoTtorpadusim).

3. M3mepenwne paguoakTUBHOTO (OHA.

IToBTOPUTEIbHO-00001IAKOIIHUIA MOTYJIb.

[ToBTOPHUTEIIBHO-0000IIAOIIHMI MOTY/Ib TIPEIHA3HAYCH IS CHCTEMATH3AI[U| U 0000IIEeHHS
MPEIMETHOTO COJICPIKAHUS H OIIBITA JCSITEIBHOCTH, TIPUOOPETEHHOTO TPU M3YYCHUHU BCETO Kypca
bu3uKy, a TakKe IS TOArOTOBKA K OCHOBHOMY I'OCYJAapPCTBEHHOMY SK3aMEHY MO (H3UKE IS
oOyuaronuxcs, BIOpaBIINX ATOT yIEOHBII MpeMeT.

[Tpu u3ydeHnn JaHHOTO MOJIYJISI PEATH3YIOTCSl K CUCTEMAaTU3UPYIOTCS BUIBI ICATEIILHOCTH,
Ha OCHOBE KOTOPBIX OOECHEYMBACTCA JOCTIDKCHHE NPEIAMETHBIX M  METallpeaIMETHBIX
IUTAHUPYEMBIX  pe3yJbTaTOB OOy4YeHHs, (OPMHUPYETCS ECTECTBEHHOHAy4YHAasi IPAMOTHOCTD:
OCBOEHHE HayYHBIX METOJIOB UCCIICIOBAHUS SIBIICHHUI MTPUPO/IbI U TEXHUKH, OBJIA/ICHUE YMEHUSIMHU
OOBSACHATH (PU3UUECKHE SBICHHUS, IPUMEHSS MOTYYCHHbIE 3HAHUS, pelIaTh 3a7aud, B TOM YHCIe
KaueCTBEHHbBIC U IKCIIEPUMEHTAIbHbIC.

[IpuHIUIHATBEHO AESITENFHOCTHBIN XapakTep JaHHOTO pa3felia pealn3yercs 3a CYET TOoro,
9TO 00yUarouecs BHIMOIHIIOT 33aHNs, B KOTOPBIX UM MpeAaraeTcs:

Ha OCHOBE TIONYYEHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBSCHATH (PU3HUECKUE SIBICHUS
B OKpY)Karollel Mpupoie U MOBCETHEBHOM KU3HH;

WCI0JIb30BaTh HAYYHBIE METOMBI MCCIENOBAaHUS (DU3MUECKUX SBICHUN, B TOM YHCIE IS
MIPOBEPKHU THIOTE3 U TOTYICHHS TEOPETUIECKUX BBIBOJIOB;



OOBSICHATH Hay4YHbIE OCHOBBI HanWOoOJ€e BAXKHBIX JIOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HalpuMep, NMPaKTUYECKOr0 UCIOJIb30BAHUS PA3JIMYHbIX UCTOYHUKOB YHEPIUU HA OCHOBE 3aKOHA
IIPEBPALICHUSA U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIUU.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBLI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Nzyuenne Gpu3nKu Ha ypOBHE OCHOBHOTO 00IIIEro 00pa30BaHus HAPABICHO HA JJOCTHKEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

B pesymbraTe wu3ydeHus (QHU3MKH Ha YPOBHE OCHOBHOTO oOmiero oOpa3oBaHus Yy
oOyyaromerocst OyayT c(OpMHUPOBAHBI CIEIYIOUINE THYHOCTHBIC PE3yIbTAThl B YACTH:

e 1) naTpMOTHYECKOT0 BOCIIMTAHMSA:

e —TIpOSABICHUE UHTEpPECa K HUCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3nuecko HayKu;

e —IIEHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rPa’kIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e —TOTOBHOCTb K aKTUBHOMY Y4YacTHIO B OOCYXIEHMH OOIIECTBEHHO 3HAYUMBIX U
ATHUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (PU3HKH;

e —O0CO3HaHHE BaKHOCTH MOPAJIBHO-3THUYECKUX MPUHLHUIIOB B I€ATEIHHOCTH YUEHOTO;

e 3)3CTEeTUYeCKOro BOCIIMTAHUSA:

e —BOCIIPHUATHE CTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ rapMOHUYHOTO MTOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O MO3HAHUSA:

e —OCO3HaHHE IIEHHOCTH (PU3NUYECKON HAYKH KaK MOLIHOTO MHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyJIbTYpHI;

e —pa3BUTHE HAYYHOU JHOO03HATEIHHOCTH, UHTEPECA K UCCIIEIOBATENLCKOM AeATEIbHOCTH;

e 5) dopmMupoBaHusi KyJbTYPbl 310POBbS H IMOIHOHAJILHOI0 0J1Ar0NOJYy U

e —OCO3HaHHME IEHHOCTU Oe30rmacHoro oOpas3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXHOCTU MpaBWJ O€30IaCHOrO IOBEACHHUS Ha TPaHCIOPTE, Ha J0porax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B JIOMAILIHUX YCIIOBHUSX;

e —chopMHPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO IIPaBa Ha OLIUOKY U TAKOTO
K€ IpaBa y Jpyroro 4eloBeKa;

e 6) TPYI0BOr0 BOCIIUTAHHA:

e —aKTHUBHOE yYacTHe B PEIICHUH MPAKTHUECKUX 3a/1a4 (B paMKaX CeMbH, 00pa30BaTeIbHOM
OpraHu3aluy, TOpoJa, Kpas) TEXHOJOTMYECKOM M COLMAIbHOW HAampaBiICHHOCTH,
TpeOyIOIMMX B TOM YHUCe U GU3NYECKUX 3HAHMUIA,

e —HHTEpPEC K MPaKTUYECKOMY U3y4eHUI0 Ipodeccuil, CBI3aHHBIX C (PU3UKOI;

e 7) 3K0JI0rM4€CKOro BOCIIUTAHUS:

e —OpHEHTAllMs Ha TMpHUMEHEHHE (PU3MYECKMX 3HAHWUU JUIs pelieHus 3ajgad B o01acTu
OKPY’KAIOILLIEN Cpenbl, IUNIAHUPOBAHMSI TIOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX MOCIEACTBUM
JUI OKpYXKaroIllel Cpepl;

e —O0CO3HaHME IJI00ATBHOTO XapaKTepa FIKOJIOTUYECKUX MTPOOJIeM U IyTeH UX peleHHus;

e 8) amanTanyu K U3MEHSIIOIIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOI Cpebl:

e —TOTPeOHOCTh BO B3aWMOJCHCTBUU TPHU BBIOTHEHUU HCCIEIOBAHUNA M MPOEKTOB
(bu3nUecKoi HaNMpPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

e —IIOBBIIIEHNE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AESITEIbHOCTD;

e —TOTpeOHOCTh B (pOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHCIE (POPMYITHPOBATH UICH,
MOHSATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;



e —O0cCO3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00acTH pU3HKH;

e —IUIAHUPOBAHME CBOETO PA3BUTHUS B MIPUOOPETCHUN HOBBIX (PM3MUECKUX 3HAHU;

e —CTpeMJICHHE AaHAIM3MPOBATh M BBISBIATH B3aMMOCBS3M NPUPOABI, OOIIECTBA H
HSKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (PU3NUECKUX 3HAHUA;

e —OIIGHKA CBOMX JCHCTBUH € Y4ETOM BIMSIHHSA HA OKPYKAIOIIYIO CpENy, BO3MOXKHBIX
rJ100aTBHBIX TIOCIIEICTBHH.

METAINIPEIMETHBIE PE3YJIbTATHI

B pesymeraTe OCBOEHHS TporpaMMbl 1O (HU3UKE HA YPOBHE OCHOBHOTO OOIIETOo
obpazoBaHusi y oOydaromierocs OyayT cQOpMHUpPOBAaHBI MeTANpPeIMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TO3HABATENIbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE yueOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble Jorndyeckue aeiicTBUA:

e BBIIBJIATH U XapaKTEPU30BaTh CYIIECCTBEHHBIC TPU3HAKN OOBEKTOB (SIBJICHUN);

e  YCTaHABJIMBAThH CYIIECCTBCHHBIN MPU3HAK KIACCH(PHUKAIINN, OCHOBAHHUS ISl 0000IICHUS |
CpaBHEHWS,

e BBIBJISTH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B pacCMaTPUBAEMBIX (aKTax, JaHHBIX H
HAOJIOICHUSX, OTHOCSIIUXCS K (PU3NICCKUM SIBIICHUSIM;

e BBIBJIATH TNPUYUHHO-CICJACTBEHHBIC CBSI3M TPHU HM3YyYCHUH (PHU3MUECKUX SIBICHUH U
MPOIECCOB, JeNaTh BBIBOIABI C HCIIOJNB30BAHHEM JISAYKTHBHBIX ¥ WHIYKTHBHBIX
YMO3aKIFOUCHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PH3UYCCKUX BEITHUYMH,

e  CaMOCTOSITEJIBHO BBIOMpaTh CIoco0 perieHust yueOHON (hu3nyeckoit 3amaun (CpaBHEHUE
HECKOJIbKUX BapUAHTOB pELICHHs, BbIOOp Hawbosiee MOIXOAANIET0 C  Y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

e  HCHOJIb30BaTh BONPOCH! KAK UCCIIEOBATEILCKUN HHCTPYMEHT O3HAHUSA;

e IIPOBOJUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (U3HUECKUIl
IKCIEPUMEHT, HEOOJIbIIIOE UCCIIe0BaHNE (PU3MUECKOTO SBICHUS;

e OIICHMBATh HA HNPUMEHHMOCTb U JIOCTOBEPHOCTh HMH(OpPMAIIHMIO, MOJYYEHHYIO B XOJ€
HCCIIEIOBAHUS UM SKCIIEPUMEHTA;

e CaMOCTOSTEIbHO (OPMYINPOBATH 0OOOIIEHUS U BBIBOBI IO PE3YJIbTATaM IIPOBEIEHHOTO
HaOJI0/IeHUs, OIIbITA, UCCIIC0BAHMS,

e IPOrHO3MPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE (PU3MUECKUX IMPOLECCOB, a TaKXKe
BBIIBUT'aTh MPEIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX M KOHTEKCTAX.

Padora ¢ undpopmanueii:

e IPHUMEHATh DPA3JIUYHBIE METOJIbl, MHCTPYMEHTbl M 3alpoChl NpU MOUCKE U OoTOOpe
nHGOpMAIIMY WK TaHHBIX C YIETOM IMPeUI0KEHHONW yueOHOM (hru3nyeckoi 3a1auu;

e AHAIM3HMPOBATH, CUCTEMATHU3UPOBATh W HHTEPIPETHPOBATH HH(POPMALMUIO Pa3IHMUYHBIX
BUJIOB U ()OPM MPECTABICHHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTHMAJbHYIO (OpMY MpeACTaBiIeHUS HHOOPMAIMH H
WUTIOCTPUPOBATh peIlaeMble 3a7aydl HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpaduKoif 1 ©X KOMOUMHAIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelCTBHUA:

B X0J1€ 00CYXKICHHUsI Y4eOHOTO MaTepHaia, pe3yabTaToB JIAO0OPaTOPHBIX paOdOT U MPOEKTOB
3a/1aBaTh BOIIPOCHI IO CYLECTBY OOCYKIa€MOU TEMbI U BbICKa3bIBaTh MU, HALIEJICHHbBIE
Ha pelLIeHUE 3a/1a4M U MoJIepKaHue 0J1arokKesIaTelIbHOCTH O0ILEHuUS;

COMOCTAaBJISATh CBOM CYXKJAEHUS C CYXKICHUSIMH JpYTUX Y4YacTHUKOB JManora,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIpaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yiAbTaThl  BBINOJHEHHOTO  (U3MYECKOTO  OIbITa
(3KCcriepuMeHTa, UCCieI0BaHus, IPOEKTA);

MMOHUMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON W MHIUBHUIYaTbHON pabOTHI MpH
pElIeHUH KOHKPETHON (pr3nuecKoil mpoOiIemsl;

NPUHUMATh LEJIW COBMECTHOM JAEATEeIbHOCTH, OPraHW30BBIBaTH JEUCTBUS MO €€
JOCTHKEHHIO: PACIpeseNsITh pOJiM, 00CYKJIaTh MPOIECCHl M Pe3yabTaTbl COBMECTHOMN
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pPalOTHI, JOCTUTasi KAaueCTBEHHOTO pe3yibTaTra IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTUMH YWICHAMH KOMAHIBI;

OIIEHMBATh KaYeCTBO CBOErO BKJIaJia B OOMIMN MPOAYKT MO KPUTEPUAM, CAMOCTOSTEIHHO
c(hOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBepPcAJbHbIE Y4eOHbIE 1eiCTBUSA

Camoopranuszanms:

BBISIBIISITH MPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CHUTYAIUSIX, TPEOYIOUIUX JAJISl PEIICHUS
(bu3znyecKux 3HAHUI;

OPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0JAX MPUHATUSA pelleHud (MHAWBHIyaIbHOE,
NPUHSITHAE PEICHUS B TPYIIIE, IPUHITHE PELICHUI IPYIIION);

CaMOCTOSITEJIBHO COCTaBJISITh AITOPUTM pelleHus: (U3MUecKod 3alaud WK [IJIaHa
UCCIIEIOBAaHUSl C Y4YETOM HMEIOLIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh MpeAiaraeéMble BapUaHThl PEIICHU;

JienaTth BEIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTE/JIEKT:

JlaBaTh aI€KBATHYIO OLIEHKY CUTYallUH U MpeylaraTh MjaH e€ U3MEeHEeHMUS,;

OOBSICHATH MPUUYUHBI JOCTHXKEHUS (HEIOCTH)KEHUS) Pe3yJabTaTOB JESITEIbHOCTH, aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCIIE€ B XOJI BBIINOJHEHUS (U3UUECKOTO
HCCIIEIOBAaHUS WM ITPOEKTA) Ha OCHOBE HOBBIX 00CTOATENbCTB, U3MEHHUBILIUXCS CUTYaIUH,
YCTaHOBJICHHBIX OITMOOK, BOSHUKIINX TPYAHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTb ce0sl HA MECTO JPYroro YelIoBeKa B X0JI€ CIIOPa WM IUCKYCCUU Ha HAYYHYIO TEMY,
MOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpU3HABaTh CBOE MpaBO Ha OMIMOKY MNpH pelleHud (GU3NYecKux 3axad Wid B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO IPYroro.



HNPEAMETHBIE PE3YJIBTATbBI

K xoHniy oOyueHust B 7 KJacce MpeIMETHBIE pe3yJabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINUXCS YMEHU:

e WCIOJB30BaTh IMOHATUA: (U3NYECKHME ¢ XUMHYECKUE SIBJIICHUs, HAOIIOJCHUE,
IKCIIEPUMEHT, MOJIENIb, TUIOTE3a, CIAWHUILI (U3NYCCKUX BEIMYUH, aTOM, MOJICKYJa,
arperaTHbIE COCTOSIHMS BemecTBa (TBEPIOE, JKUAKOE, ra3o00pa3Hoe), MEXaHHYECKOe
NBIKEHHE  (paBHOMEpPHOE,  HEPaBHOMEpPHOE,  NPSIMOJIMHEHWHOE),  TPaCKTOpHS,
paBHOJEHCTBYIOIAsl cwia, jaedopmanus (ymnpyras, IJIaCTHYECKasi), HEBECOMOCTb,
COOO0IIIAOIINECS COCY/IbI;

e paznuyarh sBiACHUS (AUQQy3usi, TEMIOBOE IBIKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
JBIDKEHHUE, HEPAaBHOMEPHOE IBIDKCHHE, WHEPIMS, B3aUMOJICUCTBUE TeJ, paBHOBECHE
TBEPJBIX TEJ C 3aKPEIUIEHHOW OChIO BpAIllCHUs, Mepeaada JaBleHus TBEPIBIMU TEIAMH,
KUAKOCTAMU U Tra3aMu, arMoc(epHoe JaBlIeHUE, IUIaBaHUWE TeJ, MPEeBPALICHUS
MEXaHUYECKOW PHEPTUU) MO OMUCAHUIO X XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIIUX TaHHOE (PU3NIECKOe SBICHUE;

e  pacmo3HaBaTh MPOSBICHUE U3YYEHHBIX (U3HUUECKHUX SIBJICHUHN B OKPYXKAIOIEM MUPE, B TOM
yucie GU3NUECKHe sIBJICHUS B PUPO/IE: TPUMEPHI ABMIKEHHUS C PA3TUIHBIMHA CKOPOCTIMHU
B JKMBOHW M HEXKXWBOUM MPUPOJIE, TEHCTBUE CHIIBI TPSHHUS B NIPHPOJIC U TEXHUKE, BIUSHUC
aTMOc(hepHOTO JaBJIeHUs Ha KUBOW OpPraHu3M, IJIaBaHUE PHIO, PhIYaru B TEJIE YEIOBEKa,
MPU ATOM TEPEBOJUTH MPAKTUUYECKYIO 3a7ady B Yy4eOHYIO, BBIJICISATH CYIIECTBEHHBIC
CBOMCTBA (MPU3HAKHN) (U3HYECKHUX SBJICHH;

e OINMUCBHIBaTh M3YYEHHBbIE CBOWCTBA Tell M (PU3MUECKHUE SBICHUS, UCIOJIb3Ys (U3NYECKUE
BETMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CUJa TSKECTH, BEC Teja, cujla TPeHUs, JaBieHue (TBEPIOro
TeNa, JKUIKOCTHU, ra3a), BITAJIKUBAIOLIAs CUJIa, MEXaHW4YecKkasi paboTa, MOILHOCTb, IJIEUO
CHWJIbI, MOMEHT CHJIbI, KOO(UIIUEHT MOJE3HOTO NEHCTBUS MEXaHU3MOB, KUHETHYECKas U
MOTEHIIMATIbHAS SHEPrusi), MPU OMHUCAHUU IMPABWILHO TPAKTOBATH (PU3UUYECKHUI CMBICIT
WCIOJIb3YeMbIX BEJIMYUH, UX 0003HAUCHUS U €AMHULBI (PU3NUYECKUX BEJIUYUH, HAXOJIUTh
(bopMyIibl, CBA3BIBAIOIIME TAHHYIO (U3WYECKYIO BEIMYMHY C APYTUMHU BEJIMYMHAMH,
CTPOUTH rpapUKu U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

e  XapakTepu30BaTh CBOMCTBA Tej, (PU3MUECKUE SBJICHUS U MPOIECCHI, UCIOJIB3Ys MpaBHiIa
CJIOKEHHUS CU (BJOJbL OJHOU MpsMon), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumerna,
MIPaBUJIO PaBHOBeCHS pbruara (0JI0Ka), «30710TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUS
MEXaHUYECKON »HEpPruM, MPU ITOM J[aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

e OOBIACHATH (PU3HUYECKUE SBICHUS, TPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYalluil MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH MPUUYUHHO-CIIEACTBEHHbBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 |—2 JIOTMYECKUX HIaroB C OMOpoil Ha 1-2 M3y4EHHBIX
CBOMCTBa PU3NYECKUX SBIECHUHN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemarh pacy€THbIE 3a7a4dl B 1-2 JeWCTBUS, HUCHOJB3Yys 3aKOHBI U  (POPMYIHI,
CBsI3BIBANOIIME (PH3UYECKIE BEIMUMHBI: HA OCHOBE aHANM3a YCIOBUS 3aJ]aud 3alHChIBATh
KpaTKO€ YCIOBHUE, MOJCTaBIATh (DU3MYECKUE BENUYMHBI B (POPMYNIBI U TMPOBOJIUTH
pacuéThl, HAXOIUTH CIIPABOYHBIE TaHHBIE, HEOOXOJUMBIE ISl pEIICHUS 3a/1a4, OIEHUBATh
PEATUCTUYHOCT IONYYeHHOU (DPU3HUECKON BEIUYHHBL;

e pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTH MPHU MOMOIIN PU3NIECKUX METOJIOB, B
OTIMICAHUU MCCTIEIOBAHUS BBIACISTE IPOBEPIEMOE MPENOI0KeHUe (TUIIOTE3Y), pa3iniaTh
Y MHTEPIPETUPOBATH MOTYYCHHBIH Pe3ylbTaT, HAXOIUTh OMIMOKH B XOJI€ OIbITA, JAeTaTh
BBIBOJIBI TIO €r0 Pe3yIbTaTaM;



MIPOBOJIUTH OTIBITHI 110 HAOMIOACHUIO (PU3UUECKUX SBICHUN WU (PU3HMUECKUX CBOHUCTB TEI:
(bopMynHpOBaTh MPOBEPSIEMbIE MPEATIONOKEHHS, COOMPATH YCTAHOBKY U3 MTPEIOKEHHOTO
000pyI0BaHUs, 3aIMCHIBATH XO/1 OTIBITAa U (POPMYIUPOBATH BBIBOIBI;

BBITIOJIHATh NPSMbIE M3MEPEHHS PACCTOSIHHSA, BPEMEHH, MAcChl Tena, 00bEMa, CHIIBI U
TEMIIepaTypbl C HCIOJb30BAHWEM AHAJOTOBBIX W LU(POBBIX MPHOOPOB, 3alMCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOrPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH HCCIIEJOBAHUE 3aBHCUMOCTH OJHON (PpU3MUECKOW BEIWYHMHBI OT JIPYroul ¢
HCII0JIb30BAHUEM MPSIMBIX MU3MEPEHUH (3aBUCHUMOCTH IIyTH PaBHOMEPHO JBUXKYIIETOCS
Tela OT BPEMEHHU JBM)KEHMSI Te€la, CUJIbl TPEHUs CKOJIbKEHUS OT Beca Tela, KayecTBa
00pabOTKM TIOBEPXHOCTEH Tel W HE3aBUCUMOCTH CWIbI TPEHHS OT IUIONIAJN
COIPUKOCHOBEHHUS TEJI, CUJIbI YIIPYTOCTH OT YIUTMHEHUS IPY>KUHbI, BHITAJIKMBAIOIIEH CUIIBI
oT 00BbEMa MOrpyKEHHOMN YacTH Teja U OT IJIOTHOCTHU JKMJIKOCTH, €€ HE3aBUCUMOCTU OT
IUIOTHOCTH TeNa, OT TIyOMHBI, HA KOTOPYIO TMOIPYKEHO TENO, YCIOBHM IJaBaHUS Ted,
YCIIOBUH paBHOBECHsI pblyara M OJOKOB), y4yacTBOBaTh B IIJIAHUPOBAHUM Y4eOHOTO
HCCIIEIOBaHUs, cCOOUpATh YCTAHOBKY UM BBINIOJHATH U3MEPEHUS, CIeAYs MPEAI0KEHHOMY
IJ1aHy, (PUKCUPOBATh PE3YNbTATHI TOJTYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUUHMH B BUJIE
MIPEI0KEHHBIX Ta0IMIl U IpaUKOB, JeIaTh BBIBOJBI 10 pe3yJbTaTaM HCCIEA0BAHMUS;
MIPOBOJUTH KOCBEHHbIE M3MEPEHUs] (PU3NYECKUX BeIMYMH (TUIOTHOCTh BEIIECTBA
KUAKOCTU U TBEPIOTO Teja, CHJIa TPEHHUsS CKOJBbXEHMs, [JaBJICHHE BO3AyXa,
BBITAJIKMBAIOIIAs CHJIA, AEUCTBYIOIIAs HA MOTPYKEHHOE B KUAKOCTb T€I0, KOAPPUIIUEHT
MIOJIE3HOTO JIEHCTBUS MPOCTBIX MEXaHU3MOB), Ceays MPEAJI0KEHHON MHCTPYKUIUU: MPU
BBITIOJIHEHUM U3MEPEHH CcOoOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYUCIATH
3HaUYeHNE NCKOMOM BEJIMYNHEI,

coOmoaTh TpaBWa TEXHUKH O€30MacHOCTH mpu  paboTe ¢ Ja00paTOPHBIM
000pyI0BaHHUEM;

yKa3bIBaTh MPUHIUIIBI ACHCTBUS MTPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIAoIIUecs: COCYAbl, 0apOMeTp, pblyar, MOABMKHBIN U HETOABM)KHBIN
0JI0K, HAKJIOHHAS IJI0CKOCTE;

XapaKTepU30BaTh MPHUHLIHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOICTB
C ONOpOM Ha WX OmucaHus (B TOM 4YHUCIE: MOALIIUIHUKH, YCTPOHCTBO BOJOIPOBOJA,
TUIPABIMYECKUN TIpecc, MAaHOMETp, BBICOTOMEp, TOPIIHEBOM HAcOC, apeoMeTp),
WCIIOJIb3YSl 3HAHUS O CBOWCTBAX (DM3MUYECKUX SIBICHUNU W HEOOXOoAMMbIE (hU3UUYECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOJUTE MpPUMEpPbl  (HAXOAWUTh HMHPOPMAIMIO O MpUMepax) MPAKTUYECKOTO
UCIIOJIb30BaHUs (PU3UYECKHX 3HAHMM B TIOBCEJHEBHOM JKM3HHM JJs 00OecredeHUs
0€30MacHOCTH MpH OOpalleHUuH C TMpudopaMH U TEXHUYECKHMMHU YCTPOWCTBaMH,
COXPaHEHHUS 37I0POBbs M COOIIOIEHUSI HOPM 3KOJIOTHYECKOTO MOBEJCHHS B OKpYKaroIen
cpene;

OCYILIECTBIISATH OTOOp HCTOYHUKOB HH(popmanuu B VIHTepHETE B COOTBETCTBUU C
3aJlaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCSA 3HAHUN U MYyTEM CpaBHEHUS
Pa3IUYHBIX MCTOYHUKOB BBIACNATH MH(POPMAIUIO, KOTOpas SBJISETCS MPOTHUBOPEUMBOMN
WA MOKET OBITh HEJJOCTOBEPHOM;

WCIIOJIb30BaTh TPU BBIMOJHEHUM Y4EOHBIX 3a/laHUil HAYYHO-TIOMYJSIPHYIO JTUTEPATYPY
(U3MUYECKOTO COJIep>KaHusl, CIIPABOYHbIE MaTepUallbl, peCypchl ceTH VIHTepHET, BIaJeTh
npuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, TpeoOpazoBaHus HH(POPMAIIMK U3 OJTHOM 3HAKOBOI
CHUCTEMBI B APYIYIO;

CO3/1aBaTh COOCTBEHHBbIE KpaTKHE MHUChbMEHHbIE M YCTHbIE COOOIIEHUS Ha OCHOBEe 2—3
WCTOYHUKOB MH(MOpMaNUu (PU3MUECKOTO COJIEpKaHUsl, B TOM YHUCIE MyOJIUYHO JeaTh
KpaTKhe COOOIIeHUsI O pe3ylbTaTaxX NMPOEKTOB WIM YY€OHBIX HCCIEIOBAaHUU, IPU 3TOM
TPaMOTHO HCIIOJIb30BATh U3YyYCHHBIN MOHATHIHBIN anmapaT Kypca (pu3uKu, COmpoBOKIATH
BBICTYIUIEHHUE ITPE3EHTALUEN;



e I[P BBINIOJHEHUU y4EOHBIX MPOEKTOB M MCCIEJOBAHUH pacHpeAessTh OOsM3aHHOCTH B
IpyIIe B COOTBETCTBUM C ITOCTaBJICHHBIMM 3aJa4aMH, CJICIUTH 3a BBIIIOJHEHHUEM IUIAHA
JCWCTBUHM, aJeKBATHO OIICHUBATh COOCTBEHHBIM BKJIAJ B JAEATEIBHOCTh TPYIIIHI,
BBICTPauBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYXKAIOLIUX.

K xoHniy oOyueHust B 8 KJiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIINUXCS YMEHUH:

e HCMOJIb30BATh IOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHUE ATOMOB M
MOJIEKYJI, arperaTHbIe COCTOSIHHS BEIECTBA, KPUCTAUIMYECKUe M amopdHbie Tena,
HACBIIICHHBI ¥ HEHACBIIICHHBIN Tap, BJIAXHOCTh BO3/yXa, TEMIIEpAaTypa, BHYTPEHHSS
SHEprus, TEIUIOBOW JBUIATEIb, AJIEMEHTAPHBIA AIEKTPUUECKUN 3apsiji, SJIEKTPUUECKOE
0Jie, MPOBOAHUKH U JUDJICKTPUKH, IOCTOSIHHBIN AJIEKTPUUYECKHUI TOK, MAarHUTHOE MOJIE;

e pasznuyarh sBJIEHUS (TEIUIOBOE pacllMpeHHe WU C)KaTue, Teruionepeaaya, TEmIoBOe
paBHOBECHE, CMAUMBAHUE, KAMJUIAPHBIC SIBJICHUS, UCTTAPEHNE, KOHJEHCALIMS, TUIaBJICHUE,
Kpuctaum3anus (OTBEpACBaHWE), KHUIIEHHWE, Teruionepeaada (TerIonpoBOIHOCTD,
KOHBEKIIHS, W3IyYeHHUE), OHJICKTPHU3alUs TeJ, B3aMMOJICUCTBUE 3aps/OB, JCUCTBUS
AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHME, B3aMMOJICUCTBUE MAarHUTOB, JICUCTBUE
MAarHUTHOTO TIOJISE Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHASI WHIYKITUS) TIO OTIMCAHHUIO
WX XapaKTePHBIX CBOWCTB U Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONIUX JaHHOE (PU3NUECKOe
SBJICHUE;

e pacmo3HaBaTh MPOSBICHUE U3yYEHHBIX (U3HMUECKHUX SBJICHUN B OKPYXKAIOIIEM MUPE, B TOM
yuciie (U3nYecKue SBIICHUS B IMPHUPOJIE: MOBEPXHOCTHOE HATSHKEHUE W KaNWJUISPHBIC
SBJICHUS B IIPUPOJIE, KPUCTAJUIBI B IPpUpPOJE, n3nydeHrue CoJHLa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 0Opa3oBaHHE pPOCHI, TyMaHa, UHEs, CHEra, 3JEKTPUYECKUE SIBJIICHUS B
aTMocdepe, AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE IMojie 3emud, Jpend
MIOJIKOCOB, POJIb MATHUTHOTO TOJIS JAJI KU3HM Ha 3eMile, TOJIIPHOE CHUSHHE, MPH 3TOM
MEePEeBOJIUTh TMPAKTUYECKYIO0 337ayy B Y4eOHYIO, BBIJENATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) pU3NUECKUX ABJICHUMH;

e OINUCHIBaTh M3YYEHHBbIC CBOWCTBA TeNl M (PU3MUECKHUE SBICHUS, UCIOJIB3Ys (U3NYECKUE
BEIIMYMHBI (TemrepaTypa, BHYTPEHHSISI DHEpPrusi, KOJMYECTBO TEIUIOTHI, YJeJIbHas
TEIJIOEMKOCTh  BEIIECTBA, yJeJlbHAas TEILUIOTa IUIABJICHUsS, YyJEJIbHas TEIUIoTa
napooOpazoBaHus, yJelbHas TEIUIOTa CropaHusl TOIUIMBA, KOY(PPUIMEHT MO0JIE3HOTO
JEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHASI BJIAXXHOCTh BO31yXa, AJIEKTPHUUYECKUI
3apsjl, cuia TOKa, SJIEKTPUUYECKOE HANPSIKEHHE, COPOTUBIIEHUE TPOBOIHUKA, YAEIbHOE
COMPOTHBIIEHUE BEUIECTBa, pabOTa U MOUIHOCThH AJIEKTPUUYECKOTO TOKA), MPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3MUYECKUN CMBICI HCIOJIb3yEeMbIX BEJIWYUH, 0003HAYECHUS U
€IUHULIBI  (PU3MYECKUX BEIWYHH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JaHHYIO
(bu3MYeCKyl0 BENUYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH TpaduKd H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYNH;

e  XapaKTepu30BaTh CBOICTBA Tel, (pU3MUECKUe SIBICHHS U MIPOIECCHI, UCTIOIb3Yys OCHOBHBIE
MOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOEHHS BEIIEeCTBA, MPUHLIHUIL
CYIEPIO3UIINH MOl (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa
JUIsl y4acTKa 1enH, 3akoH J[xoyns—JIeHia, 3akoH cOXpaHeHUsl SHEPTUH, IPU 3TOM JaBaTh
CIIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MAaTEMAaTUUECKOE BBIPAKECHUE;

e OOBIACHATH (PU3UYECKHE MPOIIECCHl U CBOMCTBA TET, B TOM YHCIIE U B KOHTEKCTE CUTYaIuit
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUYMHHOCIEACTBEHHBIE CBSI3H,
CTPOUTH 00BsCHEHUE U3 1—2 JIOTMYECKUX IIArOB C OMOPOi Ha 1—2 W3YYEeHHBIX CBOWCTBA
(bu3MUECKUX SABICHUHN, (PU3NYECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEI;

e pemarh pacy€THbIE 3aJadul B 2-3 JIEUCTBUS, HCIHOJB3Yysl 3aKOHBI U  (POPMYIIHI,
CBsI3BIBANOINNE (PM3UYECKIE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHSI 3a/Ia4M 3allMChIBATh



KpaTKOE YCIIOBUE, BBISBIISATH HEAOCTATOK JAHHBIX JIJISl PEIICHUS 33719, BRIOMPATh 3aKOHBI
u QGopMyibl, HEOOXOAUMBIE JUIsi €€ pEeIIeHUs, MPOBOJUTH PACU€Thl W CPABHUBATH
MOJIy4€HHOE 3HAYCHUE (PU3UUYECKON BEIMYMHBI C M3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIIH (HU3HUYECKUX METOJIOB,
HCMOJIb3ysl ONKHCAaHUE MCCIEAOBAHUS, BBIAECIATh IPOBEPSIEMOE  IPEIAIOTI0KEHUE,
OIIEHUBATH MPABWILHOCTH TIOPSJIKA MPOBECHUS UCCIICI0OBAHMS, I€TIaTh BEIBOJIBI;
IIPOBOJIUTH OIBITHI TI0 HAOIIOICHUIO (PU3NYECKHUX SBIICHUHN WM (PU3UIECKUX CBOWCTB TEI
(KanmuJUIsIpHBIC SIBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro o0béMa, TeMIepaTyphl,
CKOpPOCTH TpOLIECCa OCTHIBAHUS W HATPEBAHUS IMPU U3JIYYEHHUH OT LBETA W3JIydarolleu
(Tormomaroiei) MoOBEpXHOCTH, CKOPOCTh UCIIAPEHUs BOJIBI OT TEMIIEPATYPHI KUJIKOCTU U
wionaaM €€ NOBEPXHOCTH, JJIEKTpU3alUUs TeJl W B3aUMOJECHCTBUE DJIEKTPUYECKUX
3aps/iOB, B3aMMOJICHCTBHUE TOCTOSIHHBIX MarHWUTOB, BU3YyalHM3allls MarHUTHBIX TOJIEeH
MOCTOSTHHBIX MAarHWTOB, JIEHCTBUS MAarHUTHOTO TIOJII Ha TIPOBOJHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTa, CBOMCTBA DSJIEKTPOJBUTATENSI TOCTOSIHHOTO TOKa): (POpMyIHpOBaTh
MPOBEPSIEMBIE TIPEITOJIOKEHUS, COOUPATh YCTAHOBKY U3 TIPEITI0KEHHOTO 000Py/I0BaHUS,
OTIMCBIBATh XOJI OTbITa U (JOPMYJIUPOBATH BHIBO/IBI,

BBITIOJTHAT TPSMbIE M3MEPEHUS] TEMIEPAaTypbl, OTHOCUTEIHHOM BIAKHOCTH BO3/yXa,
CUJIBI TOKA, HANPSDKCHHWs] C WCIOJIb30BAaHWEM aHAJOTOBBIX MPHUOOPOB M JATUYHMKOB
(bM3UYECKUX BEIWYWH, CPAaBHUBATh PE3YJbTAaThl H3MEPEHUH C Y4YETOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

MPOBOJIUTHh KCCIICIOBAHUE 3aBUCHMOCTH OJHOW (DM3MYECKON BEIUYHHBI OT APYrod ¢
WCTIOJIb30BAHUEM TIPSIMBIX U3MEPEHHH (3aBUCUMOCTh COMTPOTUBJICHHS TTPOBOTHUKA OT €TI0
JUIMHBI, TUIOIIAIM TONEPEYHOr0 CEYEHUs W YNEIbHOTO COMPOTHUBJICHUS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, WIYIIETO 4epe3 MPOBOJHUK, OT HAMPSKEHUS Ha MPOBOJHHKE,
HCCIeA0OBaHUE TIOCIIEIOBATEILHOTO M TMapajUICIbBHOTO COCAMHEHUN TPOBOJIHHUKOB):
IJIAHUPOBATh HCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBIMOJHATH W3MEPEHHS, CIEIys
MPEVIOKEHHOMY TUIaHY, (PUKCUPOBATh PE3yNbTaThl TMOJYYEHHOW 3aBHCHUMOCTH B BHJIC
Tabnuil ¥ rpaduKOB, JIe7aTh BBIBOJIBI IO pe3y/IbTaTaM UCCIICI0OBAHMS;

MPOBOJIUTh KOCBEHHBIC H3MEpPCHMsI (DU3WYECKUX BENMMYMH (YACIbHAs TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHWE MPOBOJHUKA, pabOTa M MOIIHOCTH JJICKTPUYECKOTO TOKA):
IJIAHUPOBaTh  M3MEPEHHUs, COoOUMpaTh JKCIEPUMEHTAJIbHYK)  YCTAHOBKY, CIEmys
MPEeJI0KEHHON UHCTPYKIINH, U BBIYUCIIATh 3HAYCHUE BEJIUYUHBI;

coOmoaTh TpaBWa TEXHUKH O€30MacHOCTH mpu  paboTe C  JabopaTOPHBIM
000pyI0BaHHUEM;

XapaKTEPHU30BaTh MPUHIIMIBI JEHCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB
C OIOPOM HA KX OMKCAHUS (B TOM YHCIIE: CUCTEMa OTOIUICHHS IOMOB, TUTPOMET], TTapoBast
TypOuHa, aMIiepMeTp, BOJIETMETD, CUETUYHK 3JIEKTPUUECKON SHEPIuu,
ANIEKTPOOCBETUTEIIbHBIE TIPUOOPBI, HAarpeBaTEIbHBIC AJIEKTPONPUOOPHI  (MPUMEPHI),
SJIEKTPUUECKUE TPEAOXPAHUTENU, HJICKTPOMArHUT, SJEKTPOJBUTATEIb TOCTOSIHHOTO
TOKa), UCTIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBIICHUIN U HEOOX0JMbIe PU3UUECKUE
3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA M U3MEPUTENBbHBIE TPUOOPHI IO CXeMaM
U CXeMAaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP,
JBUTATE€Nhb BHYTPEHHETO CrOpaHUs, JJEKTPOCKOM, pEOCTaT), COCTABIATH CXEMBI
ANEKTPUUECKUX 1IENEH € MOCIEI0BATENbHBIM U MMAPAIUIEIbHBIM COEIMHEHUEM AIIEMEHTOB,
paznuyas ycnoBHbIE 0003HAYSHHSI SJIEMEHTOB AIIEKTPUUECKHX IIeTIei;

MPUBOJUTE TMPUMEpPHl  (HAXOAWTh HHPOPMAIMIO O MpUMepax) MNPAKTUYECKOTO
WCIOJIb30BaHUsl (PU3UYECKHX 3HAHWM B TIOBCETHEBHOW JKM3HHM HJIs oOOecrmeueHus
0€30MacHOCTH TMpH OOpalleHHd C MpudopaMH U TEXHUYECKHMMH YCTPOICTBaMH,
COXpPaHEHUS 37I0POBbsI 1 COOIIOIEHUSI HOPM 3KOJIOTHYECKOTO MOBEJCHHS B OKPYKaroIen
cpene;



e  OCYILECTBJIATH MOUCK MHPOpMaLuK (PrU3nUecKoro cofepkanusi B MIHTepHeTe, Ha OCHOBE
HMEIOLUXCA 3HAaHUM M IyTEM CpaBHEHMs JIOIOJHUTENIbHBIX HCTOYHUKOB BBIIEIATH
nHPOPMAIINIO, KOTOPAs SBJISIETCS IPOTUBOPEUUBOM UITH MOXKET OBITH HEJIOCTOBEPHOM;

e HCHOJB30BATh NPHU BBHINOJHEHUH YYE€OHBIX 33JaHUN HAYYHO-TOMYJSIPHYIO JHTEPATYpy
($U3NIECKOTO COZepIKaHus, CIIPABOYHBIE MaTepUalIbl, pecypchl ceTn MHTepHET, BIaIeTh
npuéMaMu KOHCTIEKTUPOBAHHS TEKCTa, TpeoOpa3oBaHus HHPOPMAIIUHU U3 OTHOM 3HAKOBOM
CUCTEMBI B JAPYIYIO;

e cO37aBaTh COOCTBEHHBIC ITHUCHMEHHBIE W KpPaTKHE YCTHBIE COOOIIEHUs, 0000mas
MHPOPMAIMIO U3 HECKOJBKHX HCTOYHUKOB (PH3MUECKOTO COACPIKAaHUS, B TOM YHCIE
MyOJIMYHO TPEICTABIIATE PE3YIBTATHI IPOSKTHOMN MM MCCIIEIOBATEIBCKON I TETLHOCTH,
IIPY 3TOM I'PaMOTHO MCIIOJIb30BAaTh M3YyYEHHBIN MOHATUHHBINA ammapar Kypca (U3HKH,
COIIPOBOXKIATh BBICTYIUICHHE MPE3EHTALUEH;

e TIpU BBHIIOJHEHUH YYEOHBIX TPOEKTOB M UCCIEIOBAHUM (U3NYECKUX IPOILIECCOB
pacnpenensatb 00s3aHHOCTU B TPYIIE B COOTBETCTBUM C TOCTaBICHHBIMU 3aJadyaMu,
CJIEIUTH 32 BBINOJHEHUEM IUIaHa JIEUCTBUI U KOPPEKTUPOBATH €r0, aIEKBaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ B JEATEIBHOCTb TIPYIIbI, BBICTPauBaTh KOMMYHHKaTHBHOE
B3aUMO/IEHCTBUE, MPOSIBIISASL TOTOBHOCTD pa3peliaTh KOH(PIUKTHI.

K xonmy obydenus B 9 kiacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUaAIONINXCS YMEHHI:

e WCIOJB30BaTh TMOHATHS: CHCTEMa OTCYETa, MarTepuajgbHas TOYKA, TPACKTOPHS,
OTHOCHUTENIbHOCTh MEXaHHYECKOTo IBW)KEHHMs, neopmanus (ympyras, IutacTudeckas),
TpPEeHHE, LIEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTb M MIEPErpy3KH, LEHTP TSHKECTH,
abCoMIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHHUYECKUE
KoJiebaHus U BOJIHBI, 3BYK, HH(Pa3BYK U yIbTPa3BYK, JNEKTPOMArHUTHBIE BOJIHBI, IIKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U aTbHO30PKOCTb, CIIEKTPbI UCITYCKaHUs
U moryouieHus, aiabda, 0eTa- U raMMa-u3TydyeHus, U30TOIbI, SJAepHasi YHEPreTHUKA;

e pasznuyarh SsBJICHHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEMHOE BUKECHUE,
PaBHOYCKOPEHHOE MPSAMOJMHENHHOE JBUKEHHE, CBOOOJHOE MaJeHUE Tell, PaBHOMEPHOE
JIBUKEHHE M0 OKPY>KHOCTH, B3aUMO/ICHICTBHUE TEJI, PEaKTUBHOE JIBIKEHHUE, KOJIe0aTeIbHOE
JBUKEHHE (3aTyXalollie U BBIHYXICHHbIE KOJIeOaHUs), PE€30HAHC, BOJIHOBOE JIBUYKEHUE,
OTpa)X€HHE 3BYKa, MPSIMOJIMHEHHOE PACIIPOCTPaHEHUE, OTPAKEHHE U MPEIOMIICHIE CBETA,
MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jiokKeHHe Oeoro cBeTa B CIEKTP U CIOKEHUE
CHEKTPaNbHBIX  IIBETOB, JUCIEPCHs  CBETa, ©CTECTBEHHas  PaJUOaKTUBHOCTD,
BO3HMKHOBEHHE JMHEHYATOro CIEKTpa HU3IMy4YeHHs) MO OMHCAHMIO HMX XapaKTepPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JJaHHOE (PU3UUECKOe SBICHHE,

e pacmo3HaBaTh MPOSIBICHUE M3YYCHHBIX (DU3MUECKUX SIBICHUU B OKpYXKaroliem Mupe (B
TOM 4yuclie (U3MUECKUe SBICHUS B MPUPOJIE: NMPUIMBHI M OTIHUBBI, JBMKCHHUE IIAHET
ConHEeYHOU CHCTEeMBI, PEaKTUBHOE JIBUYKEHUE KHUBBIX OPraHH3MOB, BOCIPHUSTHE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHNE, CEHCMHUUECKHUE BOJIHBI, IIyHAMH, 9X0, LIBETA TEJI, ONTUYECKUE
SBJIICHUS B TPUPOJAE, OHOJIIOTUYECKOE [EHCTBUE BUAMMOIO, YIbTPa(UOIETOBOTO U
PEHTT€HOBCKOTO M3JTyYE€HUU, €CTECTBEHHBIN PaJMOAKTUBHBIN (DOH, KOCMHUYECKHUE JTY4H,
PaaMOaKTUBHOE W3JIyY€HHE MPUPOAHBIX MHUHEPAJIOB, JEHCTBHE PpPaTUOAKTUBHBIX
M3JIy4eHUII Ha OpPraHu3M YeJOBEeKa), MPU ITOM NEPEeBOAUTH MPAKTUUECKYIO 3a/auyy B
yueOHYI0, BBIJICTATH CYIIIECTBEHHbIE CBOMCTBA (TPU3HAKHN) (PU3UUECKUX SBICHHIA,

e OINMUCHIBaTh M3YYEHHBIE CBOWCTBA TNl M (PU3UYECKHE SBICHUS, UCIOJB3Yys (PU3NUECKUE
BEJIMYMHBI (CpeHsiE M MTHOBEHHasi CKOPOCTb Tejda NMPU HEPAaBHOMEPHOM JIBUIKEHUU,
YCKOpPEHHE, IEPEMEILIEHHE, ITYyTh, YIIIOBasi CKOPOCTh, CUJIa TPEHUS], CUJIAa YIIPYTOCTH, CUJia
TSOKECTH, YCKOPEHHE CBOOOTHOTO TaJeHUs, BEC Tela, UMMYNIbC Telld, UMIYJIbC CHIIBI,
MEeXaHW4YecKas pabdoTa M MOIIHOCTh, TMOTEHIMATbHAS JHEPTUs Tella, MOJHATOTO HaJ



MIOBEPXHOCTHIO 3€MJIM, MOTEHLMalbHAs O3HEPIUs CKATOM NPYKHUHBI, KHHETHYECKas
SHEPTHUs, MOJIHAsA MEXaHW4YecKas SHeprHs, NepUoJl U 4acToTa KoJeOaHU, JJIMHA BOJIHBI,
IPOMKOCTb 3ByKa U BbICOTA TOHA, CKOPOCTb CBETA, I0KA3aTEJIb IPEJOMIICHUS CPEbl), IPU
ONMCAaHUM TIPABWIBHO TPAKTOBATh (PU3UUECKUIl CMBICT HCIOJb3YeMbIX BEJIWYHH,
0003HaueHUsT U EAMHULBI (U3NYECKUX BEIMYUH, HAXOIUTHh (HOPMYIbI, CBS3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BETMYMHY C APYTUMH BEITHUYUHAMH, CTPOUTH TPAPHUKH N3Y4CHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepU30BaTh CBOICTBA Tell, (pU3MUECKUE SIBICHUS U IPOLIECCHI, UCIOJIb3Yys 3aKOH
COXPAHEHHUS SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHMS, MPUHLMI CYNEPHO3ULUN CUJI,
MPUHIMI OTHOcUTENbHOCTU ["anuies, 3akoHbl HbroTOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBI OTPAXKEHUS U IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3aps10BOr0 U MacCOBOTO
Yycell MPH SAEPHBIX PeakIusaX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMMChIBaTh €r0 MaTEMAaTUYECKOE BBIPAYKEHUE;

00BACHATH (PU3UUYECKUE TPOIECCH U CBOWCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYyallUN
MIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABISATH IMPUUYMHHO-CIEACTBEHHbBIE CBS3H,
CTpPOUTH 00BACHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ ONMOPOi Ha 2—3 M3Yy4YEHHBIX CBOMCTBA
(bu3nuecKux sBJICHUH, (PU3NYECKUX 3aKOHOB UJIU 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3a/1a4Ml (OMHUPAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHMI), UCHOJb3Ys
3aKOHBI M (OPMYIIbI, CBA3BIBAIOIINE (DU3HUECKHE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBUS
3a/laud 3alKChbiBaTh KPAaTKOE YCJIOBHUE, BBISABIATH HENOCTAIOIIME WJIH H30BITOYHBIE
JTaHHbIE, BEIOUPATh 3aKOHBI U OPMYJIbl, HEOOXOIUMBIE /IJISl pEIlIEHUs], TPOBOAUTH PACUETHI
U OLICHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3Ha4eHUs (PU3NUECKON BEIUMYUHBL;
pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PELIUTh MPH MOMOIIH (PU3HUYECKUX METOJIOB,
UCIOJb3ysl ONUCAaHWE HCCIENOBaHMA, BBIICIATh IPOBEPSIEMOE IPEINOJI0KEHNUE,
OLICHUBAaTh INPABWIBHOCTh MOpPSAKA IPOBEACHHUS MCCIENOBAHUA, JAENaTh BBIBOJBI,
MHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOICHUN U OIBITOB;

IIPOBOJIUTH OMBITHI IO HAOIIOAECHUIO (PU3NYECKUX SIBICHUN WIN (U3NYECKUX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMs] SHEPrHH, 3aBUCHUMOCTb
neprosia KojiebaHuil NpyKMHHOTO MAasATHUKA OT MACChl I'py3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIMTY[bl MaJlbIX KOJeOaHHH, MPsIMOJIMHEHHOE paclpocTpaHeHHe
CBETa, pa3joKeHue Oesoro cBeTa B CIEKTP, U3y4eHHUE CBOICTB M300pakeHHsl B IIJIOCKOM
3epKajle M CBOMCTB M300pa’keHHUsl IpeIMeTa B coOMparolled JMH3e, HaOIoJeHue
CIUIOIIHBIX U JMHEHYATHIX CHEKTPOB M3IY4YEHUS): CAMOCTOSATEIIBHO COOMPATh YCTAaHOBKY
13 n30BITOYHOrO Habopa OOOpYyHOBaHUS, ONUCHIBATH XOJI OIBITA U €ro pe3yibTaThl,
(opMynupoOBaTh BBIBOIBI;

IIPOBOJIUTH IPH HEOOXOJUMOCTH CEpPHIO MPSMBIX H3MEPEHUM, ONpeaesss cpelrHee
3HaYeHUe u3MepsieMoil BenuuyuHbl ((POKyCHOE pacCTOsHUE coOMparoimeil JIMH3bI),
000CHOBBIBAThH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO TIPUO0pa);

IIPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3NYECKUX BEIUYMH C HCIOJIb30BAHUEM
IPSIMBIX U3MEPEHHUH (3aBUCUMOCTb IIyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JBMKEHUH
0e3 HayaJIbHOI CKOpPOCTH, MepUoJa KOJIeOAaHUH MaTeMaTHUYECKOro MasTHUKA OT JJIMHbI
HUTH, 3aBUCUMOCTH YTJIa OTPaKEHUS CBETa OT YIJjla MaJeHus U yria MpeJoMIIeHHs OT yriia
NaJIeHus): TIJIAHUPOBAaTh MCCIIEOBAHUE, CAMOCTOATENBHO COOMpPATh YCTAHOBKY,
(buKCUpoBaTh pPe3yNIbTaThl MOJYYEHHOW 3aBHCUMOCTH (PU3MUECKUX BEJIWYMH B BUE
TabaMIl U TpadUKOB, A€1aTh BBIBOIBI 110 pe3yabTaTaM HCCIeIOBaHNUS;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEUUUH (CPEAHSAS CKOPOCTh U YCKOPEHHE
TeJla MPHU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHME CBOOOJHOTO MaJeHUs, KECTKOCTb
NPYXUHBI, KO(POHUIMEHT TPEHUs CKOJIbKEHHs, MeXaHuueckas paboTa M MOUIHOCTD,
94acTOTa U MepHo/] KoJeOaHU MaTeMaTuYecKoro 1 Mpy>XMHHOTO MasgTHUKOB, ONITUYECKas
cuiia cobuparomeil JMH3bI, paJuOaKTUBHBIN ()OH): MIAHUPOBATH M3MEPEHHUs, cOOUpaTh
OKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJHATh H3MEPEHUs, CIeAys IpeAnoKeHHON



WHCTPYKIINH, BEIYUCIIATH 3HAYCHUE BETMUYMHBI U aHATTM3UPOBATH MTOJTy4YCHHBIE PE3YIIbTAThI
C y4€TOM 3aJJaHHOM IOTPEIIHOCTU U3MEPEHU;

e coOnromaTh TpaBUJa TEXHUKH Oe30macHOCTH Tpu padore ¢  JabOpaTOPHBIM
obopynoBaHueM;

e pa3nuyaTh OCHOBHBIC MPU3HAKU U3YUYEHHBIX (PU3MUECKUX MOJICNICH: MaTepuaIbHas TOUYKa,
a0COIIIOTHO TBEPAOE TEJIO, TOYCUHBII UCTOYHUK CBETA, Jyd, TOHKAs JMH34, IUIAaHETapHas
MOJIeNIb aTOMA, HYKIIOHHAsl MOJIETIb aTOMHOTO S/1pa;

e  XapaKTepu30BaTh MPUHIIMIIEI ICHCTBUS U3Y4EHHBIX MPHOOPOB M TEXHUYECKUX YCTPONCTB
C ONOPOH Ha UX ONMHUCAHUSA (B TOM YHCJIE: CITUIOMET], JaTYUKU MOJIOKESHHUS, PACCTOSTHHS U
YCKOPEHUsI, paKeTa, XOJIOT, OYKH, MEPUCKOI, (OTOoarmapaT, ONTHIYECKUE CBETOBOIHI,
CIIEKTPOCKOII, T03UMETP, Kamepa BuiibcoHa), NCTIONB3Ys 3HaHUS O CBOMCTBAX (pU3MUECKIX
SIBIICHUH U HEO0X0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

e HCIOJH30BATh CXEMbl W CXEMAaTHYHBIE PUCYHKH HM3yYEHHBIX TEXHUYECKHUX YCTPOWCTB,
W3MEPHUTENBHBIX NPUOOPOB W TEXHOJOTHUECKUX IIPOLECCOB IPH pEIIeHHH Y4eOHO-
MPAKTUYECKUX 3aJlad, ONTHYECKUE CXEMBI JIIsI MOCTPOSHUS M300paKEHWH B IJIOCKOM
3epKajie ¥ cOOMparoLIeil TNH3E;

e TMPUBOAUTH TNpPUMEPbl (HAXOAUTh HWH(GOPMALMIO O MPUMEPAX) MPAKTHUUYECKOTO
WCTIONb30BaHUsT (DM3NYECKUX 3HAHWKW B TIOBCEAHEBHOW JKM3HU I OOeCTeueHHs
0€30MacHOCTH TMpH OOpallleHHH C MNpudopaMM W TEXHUYECKHMMH YCTpOIlCTBamH,
COXpaHEHHUS 3/I0POBBS M COOIOACHUS HOPM DKOJIOTHUYECKOTO MOBEICHUS B OKPYKAFOIIEH
cpene;

e OCYIIECTBJIATH TOWCK wuHpopManmuu (U3NIECKOTO cojiepkaHust B HTepHere,
CaMOCTOSTENIEHO  (pOPMYJHpPYsT TIOMCKOBBIA 3ampOC, HAXOAWUTh TYTH OMpPEICIICHHS
JOCTOBEPHOCTH IOJYYEHHOM HH(POpPMALMM HAa OCHOBE MMEIOLIUXCS 3HAHUH M
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

e HCHOJb30BaTh NPHU BBHINOJHEHUHM Y4E€OHBIX 3aJaHUN HAyYHO-INOMYJSIPHYIO JHUTEPATYpPY
(GU3NYECKOro COJep KaHus, CIIPABOYHbIE MaTepualbl, pecypcsl ceTu VIHTepHeT, Bi1ajgeTh
npuéMaMu KOHCIIEKTUPOBaHMs TeKCTa, IpeoOpa3oBaHMs HH(MOPMALMU U3 OTHON 3HAKOBOM
CHCTEMBI B APYT'YIO;

e CO3/aBaTh COOCTBEHHbIC MUCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(GOpPMALUU U3
HECKOJIbKUX MCTOYHUKOB  (DU3MYECKOTO  COJAEp)KaHMs, IMyOJMYHO IPEJCTABIATh
pe3yabTaThl MPOEKTHOM WJIM HCCIIEAOBATENbCKOW AEATENIBHOCTH, MIPU 3TOM TI'PAMOTHO
UCIOJb30BaTh H3YYEHHbIH MOHATUIHBIN anmapar H3ydaeMoro pasieina (U3UKU U
COINPOBOKJATh BBICTYIUIGHHE IIpe3eHTalueld ¢ y4éToM OCOOCHHOCTEH ayAuTOpUU

CBEPCTHUKOB.
TEMATUYECKOE IINIAHUPOBAHHUE
7 KIIACC

Ne HaumMeHoBaHUe pa3/iesioB U TeM NPOTpPaMMbl KosinuecTBo yacoB

n/n Bcero| KoHTpoJsibHBIE ITpaKTHYeCcKH

paboThI paboThl

Paszpaes 1. Pusuka v e€ poJsib B IO3HAHUHU OKPY>KalOLIEero Mmyupa
1.1 |Pusuka - HayKa 0 IpUpoje 2
1.2 |Pusuyeckre BeJUYUHDI 2 1
1.3 |EcTrecTBeHHOHAy4YHbIM METO/, IO3HAHUA 2 1
HUToro no pasgeny 6

Pasgen 2. [lepBoHaya/ibHbIe CBEAEHMSA O CTPOEHUM BellecTBa



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

Ne HauvmeHoBaHUe pa3fesioB U TeM IPOrpaMMbl KosinyecTBo 4yacos
n/m Bcero| KoHTpoJsibHBIE [lpakTHYeCcKH
paboThI paboThI
2.1 |CrtpoeHue BewecTBa 1
2.2 |/IBmKeHUe U B3aUMO/ieHCTBHe YaCTUI] BelllecTBa 2 1
2.3 |ArperaTHble COCTOSIHUSA BelLeCTBa 2
HWToro no pasaeny 5
Pa3zaen 3. /IBU:KeHH e U B3aIMO/J el CTBUE TeJl
3.1 |MexaHu4ecKoe JBUKEHUE 3
3.2 |HWHepuusd, macca, JIOTHOCTb 4 1
3.3 |Cwuaa. Buabl cun 14 1 2
HToro no pasaeny 21
Pa3zpes 4. laB/ieHre TBEPABIX TeJI, Y)KUAKOCTEN U ra3oB
4.1 |/laBsenue. [lepenaya gaBieHus 3
TBEPABIMU TeJIaMH, KU KOCTSIMU U razaMu
4.2 |/JlaBJjieHHE XKUJKOCTU 5
4.3 |AtMmocdepHoOe JaByieHUE 6
4.4 |leicTBUE )XUJKOCTH U ra3a Ha IOTPY>KEHHOE B 7 2 3
HUX TeJIO0

HToro no pasaeny 21
Paszzaes 5. Pa6oTa 1 MOLHOCTb. JHEPIrusa
5.1 |PaboTa ¥ MOIIHOCTDb 3 1
5.2 |IIpocTble MEXaHU3MbI 5 1
5.3 |MexaHuuecKasi 3Heprus 4 1 1
Uroro no pasgeny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 12
8 KUIIACC

Ne HaumMeHoBaHUe pa3/iesioB U TeM NPOTPaMMbl KosinuecTBo yacoB

n/n Bcero| KoHTposibHBIE [IpakTHYecKy

paboThl paboThl

Pa3zaen 1. TenyioBble ABJI€HUSI



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

Ne HauvmeHoBaHUe pa3fesioB U TeM IPOrpaMMbl KosinyecTBo 4yacos
n/m Bcero| KoHTposibHBIE [lpaKTHYeCKY
paboThI paboThI

1.1 |CTpoeHue U CBOMCTBA BellleCTBa 7

1.2 |TenoBble ponecchl 21 1 5

UToro no pasgeny 28

PaspeJ 2. JyieKTpUYeCKHUe U MarHUTHbIE SIBJICHUA

2.1 |3neKTpuyeckue 3apAabl. 3apsKeHHbIe TeJla U UX 7 1
B3aMMO/ielicTBUE

2.2 |TloCTOAHHBIN 3JIEKTPUYECKHUU TOK 20 2 7

2.3 |MarHuTHbIEe IBJIeHUA 6 1 1.5

2.4 |3/N1eKTpOMarHUuTHasd HWHAYKLUA 4

HToro no pasaeny 37

PesepBHOe BpeMda 3

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 14.5

9 KITIACC

Ne | HaumeHoBaHHe pa3/esoB U TEM IIPOrpaMMbl KoJsinyecTBO 4acoB
n/n Bcero| KoHTpoJibHBIE [IpakTHUyeckue
paboThI paboThI

Pa3aen 1. MexaHu4YecKue siBJICHUSA

1.1 |MexaHu4ecKoe JBHXKEHHE U CIIOCOOBI ero 10 1
OIUCAHUA

1.2 |BsauMojeicTBHE Te 20 1 3

1.3 |3akoHbI COXpaHEeHUA 10 3

HToro no pasaeny 40

Pa3jaen 2. MexaHn4YecKHe K0JIe6aHUA U BOJIHBI

2.1 |MexaHuYecKue K0JiebaHUSA 7 3

2.2 |MexaHu4YecKHe BOJIHBI. 3BYK 8 1 3

UToro no pasgeny 15

Pa3sgen 3. JJIeKTpOMarHMTHOE NoJie ¥ 3JIEKTPOMarHUTHbIE BOJIHbI

3.1 |J/J1IeKTpOMarHMTHOE MOoJIe U 6 2
3JIEKTPOMArHUTHbIE BOJIHBI

WToro no pasgeny 6

Pa3aes 4. CBeTOBBIE AIBJIEHUA



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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
https://m.edsoo.ru/7f41a4a6

Ne | HaumeHoBaHHe pa3/esoB U TEM IIPOrpaMMbl KosinyecTBo 4yacos
n/m Bcero| KoHTposibHBIE [lpakTHYeCcKHe
paboThI paboThI
4.1 |3aKoHBI pacIpoCTpaHEHHUS CBeTa 6 2
4.2 |JIMH3bI M ONTHYECKHE TPUOOPHI 6 3
4.3 |PasnioxeHure 6esioro CBeTa B CIEKTP 3 2
UTtoro no pasaeny 15
Pa3aen 5. KBaHTOBBIE SIBJIEHUA
5.1 |HcnyckaHue U NoTJIOleHHE CBETA AaTOMOM 4 1
5.2 |CTpoeHue aTOMHOTrO s17pa 6 1
5.3 |faepHble peakuu 7 1 1
HToro no pasaeny 17
Pa3gen 6. [IoBTOpUTEIbHO-06001AI0IIUNA MOAY/Ib
6.1 |IloBTOpeHUe U 06061IeHHE CoAepKaHUA Kypca | 9 2
¢usuku 3a 7-9 kaacc
Wroro no pasgeny 9
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 3 27
MNOYPOYHOE IINIAHUPOBAHMUE
7 KJIIACC
Ne Tema ypoka KosimuecTBO yacoB
n/n Bcero| KonTposibHble | [IpakTUdeckue
paboThI paboThI
1 |®Pusuka — Hayka o npupo/e. BjieHns Npupo/bl.
dusnueckue sBJeHUS
2 |MexaHuYecCKHUe, TENJIOBbIE, 3JIEKTPUUECKHE,
MarHMTHbIE, CBETOBBIE, 3BYKOBbIE SIBJIEHUS
3 |Ddusnyueckue BeJMYUHbI U UX U3MEPEHHE
Ypok-uccienoBanue "MiamMepeHue TeMnepaTyphbl 1
IpY IOMOUIM KUIKOCTHOTO TEpMOMeETpa U JaTurKa
TeMnepaTrypbl”
5 |Kak ¢usuka u Apyrue ecreCTBeHHble HAYKH
M3y4arT Npupoay. EcTecTBeHHOHay4YHbINA METO/,
no3HaHus. Onrcanue GU3NYECKUX SIBJIEHUH C
NOMOILbIO MOJiesieit
6 |Ypok-ucciegoBanue "[IpoBepka runoTe3bl: 1
Jla/IbHOCTB M0JIETA LIAPUKA, NYLEHHOTO
TOPU30HTAJNbHO, TEM 0O0JIblIIE, YeM 6OJIbIIIE BbICOTA
nycka"



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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff09f72a

Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KontposibHble | [IpakTryeckue
paboThI paboThI
7 CtpoeHue BemecTBa. ONbITHI, JOKa3bIBaOLe 1
JIMCKpEeTHOe CTPOEHHE BellleCTBa
8 JIBM>KeHM e 4acTUI] BellleCcTBa 1
9 |Ypok-ucciaenoBaHue «ONbIThI 10 HAGJIOAEHUIO 1 1
TEeINJI0BOr'0 PaCIIMpPEHUS ra30B»
10 |ArperaTHble COCTOSAHUA BelllecTBa
11 |B3auMoOCBsI3b MeX/Ay CBOMCTBAMHU BELIECTB B
pPa3HbIX arperaTHbIX COCTOSTHUSAX U UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrueM. OCO6eHHOCTHU
arperaTHbIX COCTOSTHUW BO/IbI
12 |MexaHHUYyecKoe ABUKeHUe. PaBHOMepHOe U 1
HEpaBHOMEPHOE IBUXKEHUE
13 |CkopocTb. EJUHUIIBI CKOPOCTH 1
14 |PacyeT nyTH ¥ BpeMeHHU [ BUXKEHUA 1
15 |HHepuus. 3akoH nHepUUU. B3auMogencTBre Tea 1
KaK MpUYMHA U3MEHEHUS CKOPOCTH JIBUXKEHUS TeJl
16 |IlsmoTHOCTB BewjecTBa. PacueT Macchl M 06'beMa TeJia 1
10 ero MJIOTHOCTHU
17 |JlabopaTopHas paboTa «OnpejeseHre NJIOTHOCTH 1 1
TBEPAOrO TeJsa»
18 |Pemenwue 3agayd mo teme "[IJ1oTHOCTB BeljecTBa" 1
19 |Cuua Kak XxapaKTepHUCTUKA B3aUMOIEUCTBUS TeJ. 1
Cuuna ynpyroctu. 3akoH ['yka
20 |JlabopaTopHas paboTa «M3yyeHHe 3aBUCUMOCTH 1 1
pacTsbkeHus (AepopMaliiu) NPY>KUHBI OT
NPUJI0KEHHOU CUJIBI»
21 |{Bnenue TAroreHusd. Cuja TSXKeCTU
22 |CBsI3b MEXAY CUJIOU TSXKECTU U MaccoH Tesia. Bec
Tesia. Pemenue 3azay4 no teme "Cuiia Tsxkectu"
23 |Cujia TSKEeCTU Ha ApYyTux MiaHeTax. Pusndeckue 1
XapaKTepPUCTHUKHU IJIaHET
24 |H3mepeHue cui. JuHamoMeTp 1
25 |Bec Tena. HeBecoMmocTb 1
26 |CnoxeHUe IBYX CHJI, HallpaBJIEHHbIX 10 OZJHOU 1
npsaAMou. PaBHOleHiCTBYOIAs CUJT
27 |PeweHue 3aa4 no TeMe "PaBHOJeNCTBYOIAsA CAT" 1



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KontposibHble | [IpakTryeckue
paboThI paboThI

28 |TpeHue cKOJIbXKEHUA U TpeHUe NoKos. TpeHue B 1
NpUpO/Jie U TEXHUKE

29 |JlabopaTtopHas paboTa «M3yyeHre 3aBUCUMOCTH 1 1
CUJIbI TPDEHHUS CKOJIbXXEHUS OT CUJIbI JaBJI€HUS U
XapaKTepa CONPUKACAIIMXCA TOBEPXHOCTEN»

30 |PewmeHue 3amay Ha onpejesieHHe 1
PaBHOZENCTBYIOLEN CUJIBI

31 |PemeHue 3aga4 no teMmaM: «Bec Tesa», 1
«['padudeckoe nsobparkeHre cu», «CUIbI»,
«PaBHOZ e CTBYOILAsA CHI»

32 |KoHTpoJsibHas paboTa o TeMaM: «MexaHu4yeckoe 1 1
JBWXKeHHe», «Macca, IIJIOTHOCTbY», «Bec Tesa»,
«['padpuyeckoe nzodpaxkeHue cu», «CUIbI»

33 |[daBsieHue. Cnocobbl yMeHbIIEHUS U YBEJUYEHUSA 1
JlaBJIeHUS

34 |/laBsieHMe ra3a. 3aBUCHUMOCTD JaBJIeHHs ra3a OT 1
006 b€Ma, TEMIIEPATYPHI

35 |llepenaya gaBaeHUsI TBEPABIMU TEJAMH, 1
KUJKOCTSMU U razamu. 3akoH [lackans

36 |/laBsieHME B XKMAKOCTH U rase, BbI3BaHHOE 1
JleMiICTBUEM CHUJIbI TSXKECTH

37 |PemeHnue 3aga4 no teMe «JlaBjeHue B XKUJKOCTU U 1
rase. 3akoH [lackana»

38 |Coobuiarouigecss cocyabl 1

39 |'mapaBiMYecKUM npecc 1

40 |ManoMeTpsbl. [TopiiHeBOM KUJAKOCTHBIA HACcOC

41 |Atmocdepa 3emuu. [IpUUUHBI CYlLLIECTBOBAHUS
BO3YLIHOM 0060/104KHU 3eMJIU. 3aBUCUMOCTh
aTMoCcpepHOro aBjeHUs OT BbICOTHI HAJ, YPOBHEM
Mops

42 |Bec Bo3ayxa. ATMocdepHOe 1aB/ieHUe 1

43 |HU3MmepeHue aTtMochepHOro AaByaeHUs. ONbIT 1
Toppuuesnin

44 |3aBUCHMOCTb aTMOCPEPHOro JlaBJeHHUS OT BbICOTbI 1
HaJi ypOBHEM MOpPS

45 |bapomeTtp-aHepouj. ATMochepHOe JjJaBJeHUe Ha 1
pa3/IMYHBIX BBICOTAX

46 |PemeHue 3a/1a4 no TeMe "ATMocdepHoOe AaByieHHe" 1



https://m.edsoo.ru/ff0a1b9c
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Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KontposibHble | [IpakTryeckue
paboThI paboThI
47 |[ericTBHe )XUJKOCTH U ras3a Ha [IOrpyKeHHOe B HUX 1
TeJsl0. ApxuMeZ0Ba CUJIa
48 |JlabopaTopHas paboTa «OnpeaeneHve 1 1
BBITAJIKMBAIOILEN CUJIbI, JEUCTBYIOLEN HA TEJIO,
HNOTPY>KEHHOE B XKUAKOCTb»
49 |JlabopaTopHas paboTta o Teme «MccienoBanue 1 1
3aBMCHUMOCTH Beca TeJa B BoJie OT 06bEéMa
HNOTPY>KEHHOH B )KUJKOCTb YaCTH TeJsIa»
50 |([lnaBaHue Ten 1
51 |J/labopaTopHasi paboTa "KoHcTpyupoBaHHe 1 1
apeoMeTpa UJIU KOHCTPYHPOBaHUE JIOJKHU U
omnpejesieHUe eé rpy30noAbEMHOCTH"
52 |Pewenue 3asa4 no temaM: «[liaBaHue cyoB. 1
BosayxomuiaBanue», «/laBjieHue TBEpAbIX TeJl,
KUJKOCTEH U ra3oB»
53 |MexaHu4eckas paboTa 1
54 [MowmHocTb. EAMHHUIIBI MOIIIHOCTH 1
55 |Ypok-ucciaenoanue "PacyéT MOIIHOCTH, 1 1
pa3BHMBaeMOU NpU MO bEME M0 JIECTHULE"
56 |llpocTbie MexaHu3Mbl. Pbiuar. PaBHoBecue cui Ha 1
pbluare
57 |KoHTpoJsibHas paboTa no TeMe «/laBjieHue TBepAbIX 1 1
TeJI, )KUAKOCTel U razoB» / Bcepoccuiickas
npoBepoyHas paboTa
58 |Pe3epBHbIN ypok. PaboTa c TeKcTaMu 1o TeMe 1 1
«/laBiieHue TBEP/bIX TeJ, )KUJKOCTEU U ra3oB» /
Bcepoccuiickas npoBepoyHast paboTa
59 |Pbryaru B TexHUKe, 6bITY U pupoje. JlabopaTtopHas| 1 0.5
paboTta «MccienoBaHue yCci0BUN paBHOBeCUS
pblyara»
60 |PemeHue 3ama4 no teMe «YCJI0BHUS paBHOBECUS 1
pblyara»
61 |KoadduieHT mosie3HOro AeMcTBUS MexaHHM3Ma. 1 0.5
JlabopaTopHas paboTta «M3mepenue KI1/|
HaKJIOHHOM IJIOCKOCTU»
62 |PemeHue 3aza4 no treMe "Pa6oTa, MmomHocTb, KII/1" 1
63 |MexaHuueckas saHeprus. KuHetrndeckas u 1

INNOTeHUHA/JIbHad SHEPrud



https://m.edsoo.ru/ff0a3276
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Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KontposibHble | [IpakTryeckue
paboThI paboThI
64 |3aKOoH cCOXpaHeHUs MeXaHU4YeCKOU 3HepIruu 1
65 |YpOK-3KCIEepUMEHT M0 TeMe "JIKCIepUMeHTaNbHOE 1 1
onpejeseHre U3MEHEHUS KUHETUYECKOU U
NOTEeHLMaJbHOW SHEPTUU NIPU CKAaTbIBAHUH TeJia 10
HaKJIOHHOM MJIOCKOCTH"
66 |KoHTpoJsibHas paboTa no Teme «PaboTa u 1 1
MOILIHOCTb. JHEPTUA»
67 |PesepBHbIN ypok. PaboTa c TEKCTaMH 1O TeMe 1
"MexaHu4eckoe JBUXKeHUe"
68 |PesepBHbIN ypok. PaboTa c TEKCTaMH 1O TeMe 1
"PaboTa. MowHOCTb. IHeprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 12
8 KJIACC
Ne Tema ypoka KoJsimuecTBO 4yacoB
n/m Bcero| KouTpoJibHble | [IpakTHyeckuc
paboThI paboThI
1 |OcHOBHbIE NIOJIOKEHUS MOJIEKYJ/ISIPHO-KHUHETUYECKOHN 1
TEOPHHU U UX ONBITHBIE OATBEPXKAEHHUSA
Macca u paamep aTOMOB U MOJIEKYJI
3 |Mogaenu TBEPAOTO, X KMAKOTO U Ta3000pa3HOro
COCTOSIHUM BelllecTBa
4 O6bsicHeHHEe CBOMCTB TBEP/IOTO, XKUAKOTO U 1
ra3oo6pasHoOro COCTOSIHUM BellleCTBa Ha OCHOBE
M0JIO’KEHU M MOJIEKYJIIPHO-KUHETHYECKOU TEOPUU
5 |Kpucrannnyeckue u amopdHbie Tesa 1
6 CMadvBaHHe U KallUJJIIPHOCTD. [loBEpXHOCTHOE 1
HaTs>KeHHe
7 |TemyoBoe pacliMpeHUe U CKAaTHE 1
8 |Temmnepartypa. CB3b TeMmepaTyphl CO CKOPOCTHIO 1
TEeIJIOBOT'O JBUKEHHUS YaCTHI]
9 |BuyTpeHHss 3Heprus. Coco6bl M3BMeHeHUs 1
BHYTpPEHHEN 3HEepTUHU
10 |Bugasl Tensionepenaydu 1
11 |Ypok-koHdepeHLus "[I[pakTHUeCKOe UCIIO/Ib30BaHUE 1 1
TEeINJIOBbIX CBOMCTB BeIlleCTB U MaTEPUAJIOB B IeJIsAX
3Heproco6epexeHus"
12 |KosmuecTBO TEMJIOTHI. YAe/ibHasA TENJ0EMKOCTD 1



https://m.edsoo.ru/ff0a4360
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Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KonTpoJibHblie | [lpakTHyeckue
paboThI paboThI
13 |YpaBHeHue TemnoBOro 6asaHca. Tensioob6MeH U 1
TeIJIOBOe paBHOBeCHE
14 |JlabopaTopHas paboTta "HccienoBaHue siBJEHUS 1 1
TEeNJI000MeHa NPU CMeILIMBAHUHN X0JIOJJHOW U ropsiyent
BOJIbI"
15 |PacueT KoJiM4ecTBa TEMJIOThI, HEOOXOJUMOTO JJIsl 1
HarpeBaHMs TeJia U BbIJleJIIeEMOr0 UM MPHU
OXJIQXK/IEHUU
16 |JlabopaTopHas paboTa "OnpejeseHue yAeabHOU 1 1
TeIJIOeMKOCTH BellecTBa"
17 |3Heprud TomJIMBA. Ye/bHasd TelJ10Ta CTOPAHUA 1
18 |IlnaByieHUe U OTBepZeBaHUe KPUCTANIMYECKUX TeJl. 1
YaenbHas TensoTa nJaBJeHUs
19 |(JlabopaTopHas paboTa "OnpenesieHue yeabHOU 1 1
TEIJIOTHI MJIaBJeHUs Jibaa"
20 |I[lapoo6pasoBaHue U KOHJeHcalus. McnapeHue 1
21 |Kunenwue. YaenbHas TenjoTa napoobpa3oBaHus U 1
KOH/leHCallu. 3aBUCUMOCTb TeMIlepaTypbl KUIIEHUS
OT aTMOC(EpPHOro aBJeHus
22 |BaaxHocTb Bo3ayxa. JlabopaTopHas paboTa 1 1
"OnpenesieHrMe OTHOCUTENbHON BJQXKHOCTH Bo3ayxa"”
23 |PeweHue 3ajja4d Ha onpejie/ieHHE BJQXKHOCTHY BO3/yXa
24 |llpuHIKOBI pabOTHI TEMJIOBBIX ABUTraTe el. [lapoBas
TypOuHa. /IBuratesb BHyTpeHHEro CropaHus
25 |KIIJ TensioBoro aBurareis. TenoBble BUraTeJu U 1
3alUTa OKPYXKaroleu cpesbl
26 |3aKOH COXpaHEeHHUs Y MpeBpalleHUs IHEPTUU B 1
TEIJIOBbIX NpoIeccax
27 |lloagroToBKa K KOHTPOJIbHOM paboTe Mo TeMe 1
"TenioBble siB/ieHMs. U3MeHeHUe arperaTHbIX
COCTOSIHMH BemecTBa"
28 |KoHTpoJsibHas paboTa 1o TeMe "TensioBble siBJI€HUS. 1 1
M3MeHeHMe arperaTHbIX COCTOSIHUU BelllecTBa"
29 |dnexkTpusauud TeJs. [IBa poja 3JIEKTPUYECKUX 1
3apA40B
30 |Ypok-ucciegoBaHue "JieKTpu3alys TeJ UHAYKLUEN 1 1
Y IPU COTPUKOCHOBEHUU"
31 |B3aumojencTBUE 3apsKeHHBIX TeJl. 3aK0oH KysoHa 1



https://m.edsoo.ru/ff0a7088
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Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KonTpoJibHblie | [lpakTHyeckue
paboThI paboThI
32 |dusekTpudeckoe noJie. Hanps»xeHHOCTH 1
3JIEKTPHUYECKOTO NoJisd. [[pUHIMI cynepno3unuu
3JIEKTPUYECKHUX MOJIeN
33 |HocuTenu ayleKTpU4eCKUX 3apAaL0B. JJIeMeHTapHbIN 1
3apsag. CtpoeHue aToMa
34 |IIpoBOJHUKHU U JUIJIEKTPUKU. 3aKOH COXpAHEHUH 1
3JIEKTPUYECKOr0 3aps/jia
35 |PelwreHue 3a/1a4 Ha IpUMeHEHUe CBOWCTB 1
3JIEKTPUUYECKUX 3aPSA/I0B
36 |JJIeKTpUYECKHUH TOK, YCIOBUSA €ro CyLeCTBOBaHUS. 1
M CTOYHUKU 3JIEKTPUYECKOTO TOKA
37 |leHAcTBUs 3JIEKTPUYECKOTO TOKA 1
38 |Ypok-ucciegoBanue "/lelicTBUE 3JIEKTPUIECKOTO 1 1
10Jisl HA TPOBOJJHUKU U IU3JIEKTPUKU"
39 |3/seKTpUYECKHH TOK B MeTaJlJIaX, )KUAKOCTSX U ra3ax 1
40 |dusiekTpHUyecKas Liellb ¥ e€ COCTaBHbIe YaCTHU
41 |CunaToka.J/labopaTopHas paboTa "3mMepeHue u 0.5
peryJiMpoBaHue CUJIbI TOKA"
42 |JneKTpUYecKoe HanpsKeHUe. BosbTMeTp. 1 0.5
JlabopaTtopHas paboTta "U3MepeHue u
peryJimpoBaHye Hanpsi>KeHus"
43 |ConpoTuBJIeHHUE IPOBOAHUKA. Y IeJIbHOE 1
CONPOTHUBJIEHHE BelleCTBa
44 |JlabopaTopHas paboTa "3aBUCHUMOCTb 1 1
3JIEKTPUYECKOT0 CONIPOTUBJIEHMS IPOBOJAHUKA OT €r0
JUIVHBI, TIJIOUIA/IU IONEePEYHOro Ce4eHus U
MaTepuaaa”
45 |3aBHCUMOCTb CUJIbl TOKA OT Hanpsi>keHUs. 3akoH Oma | 1
JUISl ydacTKa Lienu
46 |JlabopaTopHas paboTa "MccieoBaHUEe 3aBUCUMOCTH 1 1
CWJIbI TOKA, UAYILEro Yepe3 pe3nucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSPKEHUS Ha
pesucrtope”
47 |IlocnenoBaTesibHOE U NTapaJljie/IbHOe COeIUHEHUS 1
IPOBOJHUKOB
48 |JlabopaTopHas paboTa "[I[poBepka npaBuJia 1 1
CJ10°KeHU S HaNPS>KeHU U NPY Noc/eJoBaTeIbHOM
COeJUHEHUU JIBYX PE3UCTOPOB"
49 |JlabopaTopHas paboTa "[IpoBepka npaBuJia ajs cuibl| 1 1

TOKaA IIpH napaiJjie;ibHOM COEJMHEHHU N peBI/ICTOI)OB"
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Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KonTpoJibHblie | [lpakTHyeckue
paboThI paboThI
50 |Pemenue 3a7jay Ha npuMeHeHue 3akoHa OMa a1 1
PA3JIMYHOTO COeIMHEHUSI TIPOBOAHUKOB
51 |Pab6oTa ¥ MOILHOCTb 3JIEKTPUUYECKOI'0 TOKA. 3aKOH 1
Jxoyna-JleHna
52 |JlabopaTopHas paboTa "OnpeneseHre paboThl U 1 1
MOLHOCTH 3JIEKTPUYECKOTO TOKA"
53 |3sekTpuUuecKue ey U NOTpedbuTeNn 1
3JIEKTPUYECKOU 3HepTUHU B O6bITY. KopoTkoe
3aMbIKaHUe
54 |(IlocTOsSTHHbIE MAarHUThI, UX B3aUMO/IEUCTBUE
55 |Ypok-ucciegoBanue "U3ydyeHue noJsiel NOCTOSHHbBIX 1
MarHuToB"
56 |MarHuTHOe noJie. MarHUTHOE 1oJie 3eMJIU U ero 1
3HauyeHHe /i >KM3HU Ha 3eMJie
57 |[loAroToBKa K KOHTPOJIbLHOU paboTe Mo TeMe 1
"JyieKTpUYecKure 3apsa/bl. 3apsiP)KeHHbIe TeJla U UX
B3auMoielcTBUA. [l0CTOSIHHBIN 3/IeKTPUYECKUHM TOK"
58 |KonTpoJsibHas paboTa o TeMe "IJeKTPUYECKHE 1 1
3apAaApbl. 3apsKeHHble TeJla ¥ UX B3aUMO/JeUCTBUS.
[locTossHHBIM 3/1IeKTpUYecKul TOK" / Bcepoccuiickasa
npoBepoyHasa paboTa
59 |PesepBHbIM ypoK. PaboTa c TekcTaMu 10 TeMe 1 1
"[locTOsIHHBIN 3J1IeKTPUUECKUH TOK" / Bcepoccuickas
npoBepo4yHas paboTa
60 [OnbIT ApcTena. MarHUTHOE 110J1€ 3JIEKTPUIECKOTO 1
TOKa MarHuTHOe noJie KaTyIKH C TOKOM
61 |I[IpuMeHeHUe 3J1IEKTPOMAarHMTOB B TEXHUKE. 1 0.5
JlabopaTtopHas paboTta "M3yyeHue gelcTBUA
MarHMTHOTO I10J151 Ha IPOBOJHUK C TOKOM"
62 |JyieKTpoABUraTes b IOCTOSIHHOI'O TOKA. 1
Hcnonb3oBaHUe 3/1IeKTpOABUTraTeN e B TEXHUYECKUX
YCTPOMCTBAxX M Ha TpaHcnopTe. JlabopaTopHas
pa6oTa "KoHcTpyrpoBaHHe U U3yUYeHHEe paboThl
3JieKTpojBuUrartessa”
63 |OnbiThl Papajiest. 3aKOH 3JIEKTPOMArHUTHOM 1
vHAyKLuU. [IpaBuio JleHna
64 |JnekTporeHeparop. Cnoco6bl MoJy4eHus 1
3JIEKTPUYECKOUN S9HEPTUHU. JJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX IHEPTUU
65 |lloagroToBKa K KOHTPOJIbHOM paboTe Mo TeMe 1
"JNeKTpUYeCcKre U MarHUTHbIE siBJieHUs"
66 |KoHTpoJsibHast paboTa 1o TemMe "JJeKTpUIECKUe U 1 1

MarHuUTHbIE gBJieHUuda"
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Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KonTpoJibHblie | [lpakTHyeckue
paboThI paboThI
67 |PesepBHblil ypok. PaboTa c TekcTaMu o TeMe 1
"TenJioBble siBJeHUA"
68 |Pe3epBHbIi ypok. PaboTa c TekcTaMu 10 TeMe 1
"MarHuTHbIE IBJIEHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5
9 KVIACC
Ne Tema ypoka KosimuecTBO 4yacoB
n/m Bcero| KonTposibHble | [IpakTuyecKue
paboThl paboThl
MexaHu4yeckoe ABUKeHMe. MaTeprasibHasd TOYKa
Cucrema oTcyeta. OTHOCUTEJILHOCTD
MEXaHUYECKOTO IBUXKEHUS
3 PaBHOMepHOe NpsAMOJIMHENHOE IBUKEHH e 1
4 HepaBHOMepHOE NPSAMOJIMHEWNHOE ABUXKEHUE. 1
CpeaHsiss U MTHOBEHHAsi CKOPOCTh
5 |llpaMosMHelHOe paBHOYCKOPEHHOE ABUKEHHE. 1
YckopeHue
6 CKOpOCTb NPSIMOJIMHEMHOTO PAaBHOYCKOPEHHOTO 1
JBr>xkeHus. ['paduk ckopocTu
7 |JlabopaTopHas paboTa "OnpenesieHre yCKOPEHUS 1 1
TeJla IPU PaBHOYCKOPEHHOM JIBU>KEHU U T10
HaKJIOHHOM IIJIOCKOCTH"
8 CBobGoaHoe nagenue Tes. OnbiThl [anues
9 PaBHOMepHOe ABUKEHUE 110 OKPYKHOCTH. [leproz
Y 4acToTa obpaieHus. JInHelHas U yrjoBas
CKOPOCTH
10 |LleHTpoCTpeMHUTENIbLHOE YCKOPEHUE
11 |[IlepBbiii 3ak0oH HbloTOHA. BekTOp CHJIbI
12 |Btopoi 3akoH HetoToHa. PaBHO el cTBYOIIAs cuta | 1
13 |Tpetuu 3akoH HeroToHa. Cyneprnosunusa cuj 1
14 |PeweHue 3a7ja4 Ha IpUMeHeHHE 3aKOHOB HbroTOHA 1
15 |Cuna ynpyroctu. 3akoH ['yka 1
16 |Pewenue 3aza4 no teMe «Cujia ynpyrocTu»
17 |JlabopaTopHas pa6oTa «OnpeaesieHHE }KECTKOCTHU 1
OpY>KUHBI»
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Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KonTposibHble | [IpakTH4ecKue
paboThI paboThI
18 |Cusia TpeHus 1
19 |Pemenue 3apay4 no teme «Crujia TpeHUA» 1
20 |JlabopaTopHas paboTa "OnpezesieHue 1 1
K03 duUIMeHTa TPEHUS CKOJIbXKEHUS"
21 |Pemenwue 3a1a4 nmo teMe "3akoHbl HbloToHA. Custa 1
ynpyroctu. Cua TpeHus"
22 |CuJa TAXeCTH U 3aKOH BCEMUPHOTO TATOTEHUH. 1
YckopeHue cBOOOJHOTO MaJIEHUS
23 |Ypok-koHpepeH1Ma "/|BUKEeHUE T BOKPYT 1 1
rpaBUTaIMOHHOTO IleHTpa (CosiHEeYHas cucTeMa).
[amakTuku"
24 |Pemenue 3a7a4 1o TemMe "Cuja TSIKECTH U 3aKOH 1
BCEMUPHOTO TATOTeHU"
25 |llepBas kocMUYecKasi CKopocTb. HeBecoMocTb U 1
neperpys3ku
26 |PaBHOBecre MaTepUasbHOM TOUYKHU. AGCOJIIOTHO 1
TBEpJoe Tesio. PaBHOBecre TBEpAOTO Tesa ¢
3aKpeIJIEHHOM OChI0 BpalleHus. MOMEHT CUJIBL
LleHTp TAXKeCTH
27 |PaBHOBecue MaTepUaJIbHOM TOUYKHU. AGCOTIIOTHO 1
TBEpJoe Tesio. PaBHOBecre TBEpAOTO TeJsa €
3aKpeIJIEHHOM 0ChI0 BpaleHus. MOMEHT CUJIBL
LleHTp TAXKeCTH
28 |Pemenue 3agay no Teme "MoMeHT cuiibl. LleHTp 1
TSXKECTH"
29 |llogroToBKa K KOHTPOJIbHOM paboTe M0 TeMe 1
"MexaHH4ecKoe JIBHXKeHHe. BsaaumMoencrBue Ten"
30 |KonTpoJsibHas paboTa o TeMe "MexaHH4YeCKOe 1 1
JBM>KeHHe. BzanmogencTtBue Tea”
31 |[Umnynabc Tena. UMnysibc cuiibl. 3aKOH COXpaHEeHUs 1
MMIIyJibCa. YIIPYroe ¥ HeyNpyroe B3auMOAeNCTBHE
32 |Pemenue 3a1a4 no TeMe "3aKOH COXpaHEHHUS 1
UMIyJabca"
33 |Ypok-koHbepeHLMs "PeakTHBHOE IBUXKEHUE B 1 1
npupo/ie U TexHUuKe"
34 |MexaHunueckas paboTa ¥ MOLHOCTb 1
35 |PaboTa cuJibl TSXKECTH, CUJIbI yIPYTOCTU U CUJIbI 1

TpeHust
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Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KonTposibHble | [IpakTH4ecKue
paboThI paboThI

36 |JlabopaTopHas paboTta «OnpeaesieHre paboThl 1 1
CUJIbI TPEHHUS IPU PABHOMEPHOM [IBUXKEHHUH TeJla
110 TOPU30HTAJIbHOW ITIOBEPXHOCTHU»

37 |CBs3b 3Hepruu u paboTsl. [loTeHLKa/IbHas S9HEPTUS

38 |Kuneruyeckas sHeprus. Teopema o KHUHETHUYECKON
3HEpPTruu

39 |3aKoH coXpaHeHUs dHEepruu B MeXaHUKe

40 |JlabopatopHas paboTa «M3yyeHue 3aKOHA 1
COXpaHEHHS SHEPTUU»

41 |KosebaTesbHOE ABUKEHUE U €r0 XapaKTEPUCTUKU 1

47 |3atyxarwuye KosebaHus. BeiHyXeHHble 1
KoJsiebaHus1. PesoHaHC

43 |MareMaTH4eCKUU U NPY>KUHHBIA MasgTHUKHU

44 |Ypok-uccienoBaHue «3aBUCUMOCTD llepuoa 1
KOJIe6aHUM OT KEeCTKOCTU MPY>KUHbBI U MaCChl
rpysa»

45 |llpeBpallieHUEe 3HEPTHUH NTPU MEXAaHUYECKUX 1
KoJ1e6aHUAX

46 |JlabopaTopHas paboTa «OnpejiesieHre 4acTOThI U 1 1
nepuo/ia Kojie6baHUW NPYKUHHOTO MasgTHUKA»

47 |JlabopaTopHas paboTa «I[IpoBepka He3aBUCUMOCTH 1 1
nepuo/ia KojiebaHUM rpy3a, No/IBEIIeHHOTO K HUTH,
OT Macchl rpy3a»

48 |MexaHuveckue BOHbL. CBOMCTBA MeXaHU4YeCKUX 1
BOJIH. [I[po0/1bHBIE U NTOTIEpEYHBIE BOJIHDI

49 |Ypok-koHpepeHUs "MexaHUYeCKHE BOJIHbI B 1 1
TBEpAOM Tesie. CelicMUuecKue BOJHbI"

50 |3Byk. PacnpocTpaHeHUe U oTpakeHH e 3BYKa

51 |Ypok-uccaemoBaHue "HabJto/ieHre 3aBUCUMOCTH 1
BbICOTBI 3BYKa OT 4acCTOThI"

52 |I'poMKOCTb 3ByKa M BbICOTA TOHA. AKyCTHUYECKUI 1
pe30oHaHC

53 |Ypok-koHdepeHud "YIbTpa3BYK U HHPPA3BYK B 1 1
npupo/ie U TexHUuKe"

54 |I[loaroToBKa K KOHTPOJIbHOW paboTe Mo TeMe 1
"3aKoHbI coxpaHeHUs1. MexaHUYeCKHe KoJIebaHUs U
BOJIHbI"

55 |KoHTpoJibHast paboTa 1o TeMe "3aKOHbI 1 1
coxpaHeHHs. MexaHHUYeCcKHe KOJiebaHU U BOJIHbI"

56 |3sieKTpoMarHUTHOeE MoJie. JJIeKTPOMarHuTHbIe 1

BOJIHbI
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Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KonTposibHble | [IpakTH4ecKue
paboThI paboThI

57 |CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

58 |Ypok-koHdepeHuus "lllkana 3/ieKTpOMarHUTHBIX 1
BOJIH. Mcio/ib30BaHME 3JIEKTPOMarHUTHBIX BOJIH
JIJI1 COTOBOM CBA3U"

59 |Ypok-ucciaegoBanue "M3yyeHue CBOUCTB 1 1
3JIEKTPOMArHUTHBIX BOJIH C TOMOIIIbI0 MOOUJIBLHOTO
TesiepoHa"

60 |PemeHue 3a/1a4 Ha olpesie/IeHUE YaCTOThI M JJIMHbL | 1
3JIEKTPOMArHUTHOU BOJIHBI

61 |daeKTpoMarHuTHas npupoga cseta. CKopocThb 1
cBeTa. BosiHOBBIE cBOMCTBA cBeTa

62 |UcrtouHuku cBeta. [IpaMosivHeliHoe 1
pacnpoctpaHeHue cBeTa. 3aTMeHus CoJiHLA U
JlyHb1

63 |3aKoH oTpaXkeHud cBeTa. 3epKaJjia. Pelienue 3a1a4 1
Ha MpUMeHeHUe 3aKOHa OTPaXKeHU sl CBeTa

64 |IIpesomMJiieHMe cBeTa. 3aKOH MpPeJIOMJIEHHS CBeTa 1

65 |I[losiHOE BHYyTpeHHEE OTpaKeHUe CBETA. 1
Wcnonp3oBaHWe NOJTHOTO BHYTPEHHET0 OTPaKeHU s
B ONITUYECKUX CBETOBOJAX

66 |JlabopaTtopHas paboTta "UcciegoBaHue 1 1
3aBUCUMOCTH yTJia IpesIOMJIEHUSI CBETOBOTO Jly4a
OT yrJia NaJleHUsl Ha TpaHuIle 'BO3AYyX-CTeKJI0" "

67 |Ypok-koHpepeH1ys "Ucnosib30BaHUE MTOJTHOTO 1 1
BHYTpPEHHEr0 OTPaKeHUs: CBETOBO/bI,
ONTUKOBOJIOKOHHAS CBA3b"

68 |J/IuH3bl OnTUYecKas cuJia JUH3bI 1

69 |llocTpoeHre N3006paXKeHUH B IMH3axX 1

70 |JlabopaTopHas paboTa "OnpezesieHre GOKYCHOTO 1 1
pacCTOSAHUS U ONITUYECKOM CUJIbI COOMpaIoILen
JINH3BI"

71 |Ypok-koHbepeHnusa "OnTUYeCKUE JIMH30BbIE 1 1
npu6opsr”

72 |T'na3 kak onTyU4decKasi CUcTeMa. 3peHue 1

73 |Ypok-koHdepeHuus "JlebekTnl 3peHus. Kak 1 1
COXpPaHUTHb 3peHue"

74 |PasnoxxeHue 6es10ro cBeTa B CrieKTpP. ONbIThI 1

HbroToHa. CiokeHUe CIIEKTpPaJIbHbIX IBETOB.
[[chepcuﬂ CBETa
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Ne Tema ypoka KosinyecTBo 4yacos
n/m Bcero| KonTposibHble | [IpakTH4ecKue
paboThI paboThI
75 |JlabopaTopHas pa6oTa "OnbIThI IO PA3/I0KEHUIO 1 1
6eJIoro CBeTa B CIIEKTP U BOCIPUATHIO LIBETA
npeAMETOB IPU UX HAOJIIOJIEHU U Yepes LIBETOBbIE
bunpTps"
76 |Ypok-npakTUKyM "BoJIHOBble CBOMCTBA CBETA: 1 1
aucnepcus, uHTepdepeHusa U Audpakyusa”
77 |OnbiThl Pedepdopaa u niianeTapHasg MoJiesib atoma | 1
78 |Iloctynatel bopa. Mogesib atoma bopa 1
79 |HcnyckaHue U NOTJIOLLEHME CBeTa aTOMOM. KBaHTHI.
JluHelyaThle CIEKTPBHI
80 |Ypok-npakTukyM "HabJito/ieHre CIEKTPOB 1 1
vcnyckaHua"
81 |PagnoaKTHMBHOCTBb U €€ BUJbI 1
82 |Crtpoenue aToMHOro aapa. HykjoHHaa mozenb 1
83 |PaguoakTHBHBbIe NpeBpalleHus. U30Tormnbl 1
84 |Pemenue 3a7a4 no teMme: 'PaiioaKTUBHbBIE 1
npeBpaileHusa”
85 |llepuop noaypacnaza
86 |Ypok-koHbepeH1MA "PagroaKTUBHbIE U3/yYeHUS B 1
npupojie, MeIuliMHe, TEXHUKE"
87 |AnepHble peakUU. 3aKOHbI COXpaHEHUS 1
3aps40BOT0 U MacCOBOTO YK CeJl
88 |JHeprus cBsA3U aTOMHBIX Aep. CBA3b MacChl U 1
3Hepruu
89 |Pemenue 3agay no teme "AnepHble peakuuu"
90 |Peakuuu cuHTe3a U AesieHUd saaep. UCTOUHUKHU
sHepruu CoJIHIA U 3BE3],
91 |Ypok-koHbepeH1Us "fAepHas sHepreTHKa. 1 1
JlelicTBUA paZjMOAKTUBHbBIX U3JIy4EHUUN Ha )KUBbIE
OpraHusMbI"
92 |lloagroToBKa K KOHTPOJIbHOM paboTe Mo TeMe 1
"JieKTpOMarHMTHOE 1noJie. JJIeKTPOMarHuTHhIe
BOJIHbI. KBaHTOBbIE siBJieHUSA"
93 |KoHTpoJsibHasg paboTa 1o TeMe "JJaeKTpoMariutHoe| 1 1
noJie. JJIEKTPOMarHUTHhIE BOJIHbI. KBAHTOBbIE
siBJieHus"
94 |lloBTOpeEHHE, 06061IeHUE. JTabopaTOpHbIe Pa6OThI 1 1

no Kypcy "BsaumogeiictBue Tea"
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Ne Tema ypoka KosinyecTBo 4yacos
n/n Bcero| KontposbHble | [IpakTuyeckue
paboThI paboThI
95 |lloBTOpeHHUe, 06061IeHNE. PelieHre pacyeTHBIX U 1
KauyeCTBEHHBIX 33/1a4 1o TeMe "TenioBblie
npoueccel”
96 |IloBTOpeHUE, 06061IeHHE. PellleHre pacyeTHbBIX U 1
KayeCcTBeHHbIX 331a4 1o TeMe "KII/l TenioBbIx
aBuraresnen”
97 |IloBTOpeHUEe, 06061IeHHE. PellieHre pacueTHbIX U 1
KayeCcTBEHHbIX 3a1a4 1o Teme "KII/]
3JIEKTPOYCTAaHOBOK"
98 |IloBTOpeHUEe, 060611IeHHE. JTabopaTOpHbIE paGOThI 1 1
1o kypcy "CBeTOBbIe sIBJIEHUS"
99 |IloBTOpeHUE, 06061IeHHEe. PaboTa Cc TEKCTAaMHU MO 1
TeMe "3aKOHbI COXpaHEHUsI B MeXaHuKe"
100 |TloBTOpEHUE, 06061eHUE. PaboTa c TEKCTaMU 110 1
TeMe "Kosie6aHus U BOJIHBI"
101 |[TloBTOpEHUE, 06061eHHE. PaboTa c TEKCTaMU 10O 1
TeMme "CBeTOBbIE SIBJIEHUSA"
102 [IloBTOpEHME, 060611eHHE. PaboTa C TEKCTaMU IO 1
TeMe "KBaHTOBas U sijiepHasd ¢usuka"
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 3 27

MPOBEPSAEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM
OBPA30BATEJIbLHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

7 KJIACC
Kon . o
AT IIpoBepsieMble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHsI OCHOBHOI 00pa3oBaTeIbHOI
T NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs
1.1 HCTIOJIB30BATh H3YUCHHBIEC TOHATHS
12 pa3nmu4aTh SABJICHWS II0 ONUCAHUI0O WX XapakTepPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
' JEMOHCTPHPYIONINX TaHHOE (PU3UIECKOE SBICHUE

pacIo3HaBaTh MPOSBICHIE N3YYCHHBIX (PU3MUCCKUX SBICHUN B OKPY)KAIOIIEM MUPE, B TOM YHCIIE

1.3 (m3rMuecKkre SABICHHS B TPUPOJC, NMPU STOM TEPEBOJAMTH MPAKTHUYECKYIO 3a7ady B yd4eOHYIO,
BEIJICIISITH CYIIECTBEHHBIEC CBOICTBA (MTPU3HAKH) (DH3MUSCKUX SBICHUH
ONUCHIBATh W3yYCHHBIE CBOMCTBAa TeN M (PU3WYECKUE SBICHUS, HCIONB3YS (QU3MUECKUE
BEJIMYMHEL, IPH OIHCAHHUH MTPABUIBHO TPAKTOBATEH (DH3UIECKUI CMBICI UCIIONB3yEMBIX BETMUHH,

14 UX 0003HAYCHUS U SITUHUIBI (PU3HUECKHUX BEIMYNH, HAXOAUTH (POPMYJIBI, CBSI3BIBAIOIINE TAHHYIO
(hMBUYECKYIO BEIMUYNHY C IPYTHMH BEIMYHMHAME, CTPOUTH I'PA(QUKH M3YICHHBIX 3aBHCUMOCTEH
(DUBUYECKIX BEIHMYNH
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Kopg
NpoBepseMOro
pe3yJabTaTa

15

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTebLHOM
NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusi

XapaKTepu3oBaThb CBOICTBa TCI, (I)I/I3I/II{GCKI/IC SABJICHUSA U IIPOLECCHI, UCITOJIb3Yy NU3YYCHHBIC 3aKO-
HBbI, ITPA 3TOM JaBaTb CJIIOBECHYIO (1)OpMYJ'II/IpOBKy 3aKOHa MU 3allMChIBAaTh €ro MaTC¢MaTH4YCCKOC
BBIPAXXCHHUEC

1.6

OOBICHSTH (bnanecm/le SIBJICHUSA, MPOLECCHI U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC
CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O XapAaKTEPa: BbIABIATH MPUINHHO-CICACTBECHHBIC CBA3H,
CTpOUTH 00BsIcCHEHHE M3 1 — 2 JIOTMYECKUX IIIaroB C 0H0p0]7l Hal — 2 N3YyYCHHBIX CBOMCTBA

(u3HUeCKUX SIBICHUH, (PU3NIECKIX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemate pacuéTHbIC 3a7audl B 1 — 2 AEHCTBHSA, UCHONB3Ys 3aKOHBI M (DOPMYIBI, CBS3BIBAIOIINE
(u3HUecKre BEIUYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 33/Ja4d 3alMCBIBATh KPATKOE YCIOBHE,
MOZCTABIIATH (PU3NYECKUE BEIUYUHBI B (DOPMYJIIBI M TPOBOANUTE PAcUEThI, HAXOAUTH CIPaBOYHBIC
JaHHBIE, HEOOXOAMMBIE JUIS PpEIICHHUA 33/4ad, OICHUBATh pEATUCTUYHOCTh MOTYUEHHOI]

(hM3UYECKOI BETUYHUHBI

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPBIE MOKHO PEIINUTh IPH MOMOIIM (U3MUECKHX METOIOB, B
OIMCAHUHU HCCIICIOBAHUS BBIACISTH IPOBEPSIEMOE IMPENINOI0KEeHUE (THIIOTE3Y), Pa3inyaTh W
HMHTEPIPETUPOBATH ITOMYICHHBINH PEe3yIbTaT, HAXOAUTH OIIMOKU B XOJI€ OIBITA, AENATh BHIBOIHI
I10 €T0 PE3yILTATAM

1.9

IPOBOIUTH OIBITEI MO HAOMIOACHUIO (PU3NYCCKUX SIBICHUN WM (DU3MYECKHX CBOWUCTB Te:
(hOopMyITHpOBaTh TPOBEPSEMBIC MPEANOIOKEHUS, COOMPAaTh YCTaHOBKY M3 MPEAJIOKEHHOTO
000pyIOBaHMs, 3aIIMCHIBATH XOJ] ONBITA U (DOPMYITHPOBATH BHIBOJIBI

1.10

BBIIIOJHSTE IPSAMBIE HW3MEPEHHS C HCIIOIB30BAaHHEM AHAJIOTOBBIX M IM(POBBIX MPHOOPOB,
3aIMChIBATH TTOKA3aHUS TPUOOPOB C YUETOM 3aJJaHHOH aOCOIFOTHOH IMOTPEITHOCTH N3MEPEHHIH

111

MPOBOJUTHh HCCIIEIOBAaHNE 3aBUCUMOCTH OJHOH (DM3WYECKOH BEIMYUHBI OT JAPYrod C
WCTIOJIB30BaHNEM NPSMBIX U3MEPEHUH, Y4aCTBOBATh B IJIAHUPOBAHUN y4eOHOTO UCCIICIOBAHNS,
COOMpaTh YCTAHOBKY W BBIMONHATH U3MEPEHHSI, CIICAYS MPEITI0KCHHOMY TUIaHy, (UKCUPOBATH
Pe3yabTaThl OTYYECHHOMW 3aBUCUMOCTH (DH3MYECKUX BEITMUMH B BUJIE MPEIIOKEHHBIX TaOIHUII U
rpa(MKOB, JIEJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM MCCIICIOBAHHMS

1.12

MIPOBOJIUTH KOCBEHHBIE H3MEPCHUS (PM3NICCKUX BEIIMYHH, CIIEAYs IPeII0OKeHHON HHCTPYKIIHH:
TIPH BBITTOJTHEHHH H3MEPEHHI COOMPATH SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BEIYHCIISTH 3HAUCHHE
HCKOMOH BEITMYHHEI

1.13

COOJTFOJIATh MPaBHIIA TEXHUKU 0€30ITaCHOCTH MPH padoTe ¢ 1ab0paTOPHBIM 000PYIOBAHUEM

1.14

YKa3bIBaTh IPHUHIUIGI JEHCTBUS MPHOOPOB M TEXHHYECKUX YCTPOWUCTB, XapaKTCPH30BATE
TPUHIMITEL JEUCTBUSI W3YYCHHBIX IPHOOPOB M TEXHHYECKUX YCTPOWCTB C IIOMOIIBIO UX
OITMCAHWS, HCIIONB3YSI 3HAHUS O CBOUCTBAaX (hU3MUCCKUX SIBICHUN M HEOOXOINMBIEC (PU3NIECKHE

3aKOHBI 1 3aKOHOMEPHOCTHU

1.15

MIPUBOIUTE MPUMEPH! (HAXOMUTh WH(POPMAIHIO O MpUMepax) MPaKTUIECKOTO HCIIOIH30BaHIS
(M3HYECKUX 3HAHWU B MOBCETHEBHOM JKU3HH U 0OSCIIeUeHUsT OE30IIacHOCTH TIPH O0paIIeHIH
¢ mpuOOpaMH M TEXHUYECKUMH YCTPOUCTBAMHU, COXPAaHEHHS 3[OPOBBSI W COOIIOACHUS HOPM
9KOJIOTHYECKOI 0 MIOBEACHUS B OKpY KalolIel cpefie

1.16

OCYIIECTBILITH OTOOP MCTOYHUKOB HH(pOpMAHK B ceTH MIHTEpHET B COOTBETCTBUU C 3aJaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIONIMXCS 3HAHUM M MyTEM CpaBHEHHs pa3IUYHbIX
HCTOYHHUKOB BBLAETIATD HH(POPMAIIHIO, KoTOpas ABIISIETCA MPOTHBOPEUNBOIA
YUJTH MOYKET OBITh HETOCTOBEPHOU

1.17

WCIIONb30BaTh MpPU BBINOJIHEHUM YY€OHBIX 3aJaHUi HAYYHOIOIYJSPHYIO JIUTEpaTypy
(DMBHYECKOTO CONEpKAaHUs, CIPABOYHBIE MaTepHaNbl, pecypchl cetH VIHTEepHET, Bianersh




Kopg
NpoBepseMOro
pe3yJabTaTa

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTebLHOM
NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusi

npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHUs HH(POpMAIMU W3 OXHON 3HAKOBOW
CHCTEMBI B IPYTYIO

1.18

CO371aBaTh COOCTBCHHBIC KPAaTKHWE IMCHMEHHBIC W YCTHBIC COOOINEHHS Ha OCHOBE 2 — 3
MCTOYHUKOB MH(DOpMauK GU3NIECKOTr0 COAEpKaHMs, B TOM YKCIE IMYOIUYHO JeNaTh KPaTKHUe
COOOIIeHHsI O pe3yabTaTax MPOEKTOB WIIM YYEOHBIX HCCIECAOBAHUN, MPH 3TOM TPAMOTHO
WCTIOIB30BaTh U3yUCHHBIN MOHATUHHBIN ammapar Kypca (QU3UKH, COMPOBOXKAATH BBICTYIIJICHUE
Mpe3eHTaIuei

1.19

IIpH BBINTOJIHCHUN y‘l€6HLIX IIPOCKTOB U I/ICCHC[[OBaHI/II‘/‘I pacupeaciiaTb 00S13aHHOCTH B TpyIIic B
COOTBCTCTBHMHU C IIOCTABJICHHBIMH 3aJadyaMH, CJICAUTH 3a BBIIIOJHCHUCM IIJIaHa Z[el‘//ICTBI/II\/'I,

aJICKBaTHO OILCHHUBATh COOCTBEHHBII BKJIaA B JACATCIBHOCTL TPYIIIbI, BbICTPAUBATE

KOMMYHHKATUBHOC B3aHMO}Z[CI>1CTBHe, YUIUTBIBASI MHCHUEC OKPYXKAOIUX

8 KVIACC

Kox
MPOBEPSIEMOro
pe3yiabraTa

1.1

IIpoBepsieMble npeAMeTHDIE Pe3yIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/bHOI
NPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

HCIIOJIB30BATh ITOHATHUA

1.2

pa3nuuaTh SABJIEHMSI IO ONMCAHMIO HMX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIONTNX TaHHOE (PU3UIECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSBIICHNE N3YYEHHBIX (PH3UUECKUX SBICHUI B OKPYKAIOLIEM MUPE, B TOM YHCIIE
(busnyecKre SBICHHUS B MPUPOAE, MPH ITOM MEPEBOAUTH MPAKTHYECKYIO 3a/1a4y B YueOHYIO,
BBIJICTISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY ) (PU3HUYESCKUX SBICHUN

1.4

OITMCHIBATh H3YUYECHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHUS, UCTIONB3YS (PU3MUECKIE BETHIIHEL,
IIpY ONHCAHUH IPABIIFHO TPAKTOBATH (DU3NUYECKUH CMBICT HCIIOIB3YEMbIX BEJIHMUMH, 0003HaUe-
HUS U COUHUIB] (QU3NIECKIX BEIHYNH, HAXOIUTH (POPMYJIBI, CBSBIBAIONINE TAHHYIO (PU3HIECKYIO
BEIMYHMHY C OPYTHMH BEJIHMYMHAME, CTPOUTH Tpa)UKN M3YUCHHBIX 3aBUCHMOCTEH (DU3HMUCCKUX

BCIIMYHUH

15

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBICHHUS W IIPOLECCH], HCIIONB3YyS H3ydeHHEIE
3aKOHBI, TIPH 9TOM JaBaTh CIIOBECHYIO ()OPMYITHUPOBKY 3aKOHA M 3aIIMCHIBATH €r0 MaTEMaTHIECKOE

BBIPAKEHHE

1.6

OOBSCHATH (PU3MUECKHE TIPOIECCHl M CBOWCTBA TEN, B TOM YHCIE W B KOHTEKCTE CHUTyalHi
MIPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BEBIABILITH IMPHYUHHO-CICICTBEHHBIE CBS3H, CTPOHTEH
0o0BbsicHeHHE U3 1 — 2 JTOTMYeCKUX MIaroB ¢ MOMOIIBI0 1 — 2 M3y4eHHBIX CBOMCTBA (DU3NUYCCKUX

SIBIICHUH, (PU3NIECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH

1.7

pemaTe pacuETHEIE 38129 B 2 — 3 NeHCTBHS, UCTIONB3Ys 3aKOHEI M (POPMYITBI, CBSA3BIBAOIIIE (DH3H-
YeCcKHe BEJIMUMHBI: Ha OCHOBE aHaJIM3a yCJIOBUS 3aJjau 3allMChIBaTh KPATKOE YCIOBUE, BBIABIIATE
HEIOCTAaTOK JaHHBIX JUIS PEIICHU 3a/1a4d, BRIOUPATh 3aKOHBI U (DOPMYJIIBI, HEOOXOIUMBIE IS €€
peUIeHUs, TPOBOIUTHh PACUYETHl U CPABHUBATH IMONYYCHHOE 3HAYCHUE (DU3HYCCKON BEIMYMHBI
C U3BECTHHIMH JTaHHBIMU




Kopg
NpoBepseMOro
pe3yJabTaTa

1.8

IIpoBepsieMble NpeMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM
NMpOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusi

pacno3HaBaTb HpOGJ’[eMBI, KOTOPBIE MOKHO PpEIIUuTh MHpU IMOMOIIA (1)I/ISH‘{6CKI/IX MCTOIOB,
HCIIOJIb3Ysl OIIMCAHUC HUCCICAOBAHMS, BBIACIATH IMPOBEPACMOC MPEAIIOI0KCHUC, OLCHUBATE
IMMPaBUJIbBHOCTL NOPAAKA NPOBCACHUA UCCIICAOBAHN S, 1C€JIaTh BHIBO/IbI

1.9

IIPOBOJIUTH OMBITHI 10 HAOMIOICHUIO (PU3NYECKUX SIBICHUI UK (prU3NIecKUX CBOMCTB Tel: GopMy-
JUpOBaTh MpPOBEPSEMBbIE IMPEANONOKEHHs, COOHMpaTh YCTAaHOBKY M3  IPEIOKEHHOIO
000pyIOBaHHUS, ONKUCBIBATh XOJ OIBITA U ()OPMYITUPOBATH BEIBOABI

1.10

BBIIIOJHSTh MpPSAMBIE H3MEPEHUS C MCIOJIB30BAHHMEM aHAJOTOBBIX INPUOOPOB M JATUYUKOB
(M3MUECKUX BENWYMH, CPAaBHUBATH PE3YJBTAThl U3MEPEHMH € y4ETOM 3aJaHHOM abCOMOTHON

MOIPEIIHOCTH

111

IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHON (PU3NUECKOI BETMUUHBI OT APYTOil C HCIIOIH30BA-
HHEM NPSMBIX H3MEPEHUI: IUIAaHHPOBaTh HCCICJOBAHUE, COOMPATh YCTAaHOBKY M BBINOJHSITE
U3MEpEHUSs, CIeAys MPEATI0KCHHOMY IUTaHy, (PUKCHPOBATh PE3YNIbTAThI ITOTyICHHON 3aBUCHMOCTH
B BUJIC TaOIHII ¥ TPpa(HKOB, IEIaTh BEIBOJIBI IO PE3yIbTaTaM HCCIICIOBAHUS

1.12

IMPOBOJNUTH KOCBCHHBIC N3MEPCHUS (bI/IBI/IquKI/IX BCIIMYUH: TIJIaHUPOBATh U3MEPCHMUA, CO6I/IpaTI)
OKCIICPUMCHTAJIbHYIO YCTaHOBKY, CICOAYs Hpe)IHO)KeHHOI‘/‘I HWHCTPYKIIUH, U BBIYUCIIATH 3HAUCHUC

BCIIMYHUHBI

1.13

COOJII0AaTh MPAaBMIIA TEXHUKH 0€30MIaCHOCTH NPH paboTe ¢ 1ab0paTOpHBIM 000PYAOBAHHEM

1.14

XapaKTepru30BaTh MPHHIMIIBI JCHCTBUS HM3y4CHHBIX MPHUOOPOB M TEXHHUYECKHX YCTPOHCTB C
OIOpPOH Ha UX OMMCAHUSI, UCIIONB3Ys 3HAHUS O CBOMCTBAX (DPM3UYECKUX SBJICHUH M HEOOXOUMBIC
(hr3uyecKre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh TPOCThIE TEXHUYECKHE YCTPOHCTBA W M3MEPHUTEIbHBIC NMPUOOPHI MO CXeMaM W
CXEMAaTHYHBIM PHUCYHKAaM, COCTABIISATh CXEMBI JJICKTPHYECKUX IEMeH C MOCIeA0BaTEIIbHBIM |
MapajuleTIbHBIM ~ COCTMHEHHEM 3JIEMEHTOB, pasliivas YCJIOBHbIC OOO3HAUEHHUS DJIIEMCHTORB
SIIEKTPUUYECKUX IeTei

1.16

MPUBOIUTD MPUMEPHI (HAXOAUTh HHGOPMAIMIO O MPUMEPAX) MPAKTHYSCKOrO HCIOIb30BaHMS
(hM3MYeCKUX 3HAHWH B IMOBCETHEBHOM XHM3HH Ul 0OecriedeHus: 0e30MacHOCTH TpU 0OpalleHUH
¢ mpubOpaMu M TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHHs 3I0POBBS M COOIIOICHHS HOPM
9KOJIOTMYECKOr0 MOBEACHUS B OKPYKAIOIIEH cpee

1.17

OCYIIECTBILITh MONUCK WHPOpMAIMK (PU3NIECKOTO CONepKaHUS B ceTH MHTepHET, Ha OCHOBE
MMEIOIINXCS 3HAHUN U ITyTEM CpaBHEHUS TONOTHUTEIHHBIX HCTOYHUKOB BBIICIIATH HH()OPMAIIHIO,
KOTOpasl SIBIISITCS] POTHBOPEUNBON MIIM MOXKET OBITh HETOCTOBEPHOU

1.18

WCIONIB30BaTh TPU BBIIOMHEHNHM YUYeOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIHTEpPATypy
(PM3HYECKOTO CONep)KaHUs, CIIPaBOYHBIC MaTepHallbl, Pecypchl ceTH VHTepHeT; BIAIEThH
npuéMaMi KOHCHEKTHPOBAHHS TEKCTa, IpeoOpa3oBaHMs WHPOPMAIMK W3 OTHOH 3HAKOBOH
CHCTEMBI B IPYTYIO

1.19

CO3J1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U KPATKHUE YCTHBIC COOOIICHHSI, 000011ast HH(OPMAIIHIIO U3
HECKOJIbKHX HCTOYHUKOB (DU3MYECKOrO COAEp)KaHHUS, B TOM YHMCIE IyOIMYHO IPEACTABIATE
pe3yiIbTaThl MPOEKTHOM WM HCCIIEAOBATEIbCKON IEATENbHOCTH, IPH 3TOM T'PaMOTHO
HCIIOJIb30BATh M3YYEHHBIN MMOHATHHHBINA ammapar Kypca (H3WKH, COMPOBOXIATh BBICTYILICHHE

Mpe3eHTaluen

1.20

IpU BBIOJHCHHUA yT-I€6HLIX IIPOCKTOB U HUCCIeA0BaHUM (1)I/ISI/I‘ICCKI/IX IpoueccCCoOB pacCnpeaCIATh
00S13aHHOCTH B rpynne€ B COOTBETCTBUU C MOCTABJICHHBIMU 3aJa4aMu, CIICAWUTH 3a BbIITOJIHCHUCM
miaHa JeWCTBUM U KOPPEKTUPOBATHL €ro, aJACKBATHO OICHHUBATH COOCTBEHHBIH BKJIad B




Kopg
NpoBepseMOro
pe3yJabTaTa

IIpoBepsieMble NpeMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM
NMpOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusi

JeSITeIbHOCTD TPYIIIBI, BEICTPauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, MTPOSIBIISISI TOTOBHOCTH
paspemaTh KOHQIMKTHI

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsieMble MpeAMeTHBbIE Pe3yabTAThl 0CBOEHHUsI OCHOBHOIi 00pa30BaTeIbLHOI
NporpaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus

HCIIOJIb30BATh U3YUYCHHBIC TOHATH A

1.2

pas3jndaTh SABJICHHA 110 OINHWCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OITBITOB,

JEMOHCTPUPYIOIINX JJAHHOE (PUBNYECKOE SIBIICHHUE

13

pacIo3HaBaTh NMPOSIBICHUE U3YYECHHBIX (PM3MUECKUX SIBICHHUI B OKPYXXAIOIIEM MHUPE, B TOM YHCIIE
(u3HUecKue SIBICHNUS B IPUPOE, IIPH 3TOM ITEPEBOIUTH IMPAKTHUYECKYIO 3a7a4uy B yIeOHYIO, BBIJIC-

JSITh CYNIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (DU3UUYECKHX SIBICHUN

1.4

OITUCHIBATh U3YYCHHBIC CBONCTBA TEN M (U3NICCKHUE SABJICHUS, UCITOIB3Ys (PU3MUCCKUE BETUIMHBI,
OpH  ONHMCAaHWM MPAaBUJIBHO TPAKTOBaTh (DU3MYECKUIl CMBICH HCIOIb3YEMBIX —BEJIHYHH,
0003Ha4YeHHsI W SMHHIBI (HHU3MYSCKUX BEIMYHH, HAXOAUTH (OPMYIIbI, CBS3bIBAIOIINE IAHHYIC
(GU3MYECKYIO BEMYUHY C JPYIMMH BEJIMYMHAMH, CTPOMTh Ipa)MKi M3Y4eHHBIX 3aBUCHMOCTEN
(hM3UYECKHX BEIUYNH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUYECKUE SIBICHHUS W IIPOLECCHI, HCIONB3Ys H3ydCHHEIE
3aKOHBI, IIPH 9TOM JaBaTh CIIOBECHYIO ()OPMYIUPOBKY 3aKOHA M 3aIIMCHIBATH €I'0 MaTEMaTHIECKOE
BBIPAKEHHE

1.6

OOBSCHITH (U3MUECKHE ITPOIECCHl M CBOWCTBA TEl, B TOM YHCIIE W B KOHTEKCTE CHTYyallWi
MIPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BEIABILITH IMPHYUHHO-CICICTBEHHBIE CBS3H, CTPOHTEH
00BsICHEHHE U3 2 — 3 JIOTMYECKUX IIAaroB C MOMOIIBI0 2 — 3 M3yYCHHBIX CBOMCTBA (DU3UUYCCKHX
SIBJICHUH, (PU3NIECKIX 3aKOHA WIIM 3aKOHOMEPHOCTU

1.7

pemarh pacy€THbIe 3a/1a4u (OMUPAIOIINECsS HA CUCTEMY M3 2 — 3 ypaBHEHHH ), UCITONB3YS 3aKOHBI
1 GOpMyIIBI, CBS3BIBAalONIE (DU3MYECKHEC BEIMYMHBI: HA OCHOBE aHANIM3a YCIOBHS 33Ja4n
3aIUCHIBATE KPATKOE YCIOBHE, BBIBIATH HEHOCTAIOIINE WM M30BITOYHBIC TaHHBIC, BEIOMpATE
3aKOHBI ® (POPMYJIBI, HEOOXONMMEIC Ui pEIICHHS, IPOBOAUTH pAcU€Thl W OICHHUBATE
PeaIMCTHYHOCTD NOIXYYEHHOTO 3HAYEHUS (DU3NIECKON BEITMINHEI

1.8

pacmo3HaBaTh MPOOIIEMBI, KOTOPHIE MOXKHO PEIIUTH IIPH MOMOLTH (PH3HMIECKIX METOIOB, UCIIOb3YS]
OIMCAaHUE MCCIEAO0BAHUS, BBIIENSATh MPOBEPAEMOE MPEIIONOKEHHE, OLEHUBATh MPABUIBHOCTE
TIOPSIIKA TIPOBEICHUS HCCIICIOBAHS, IETaTh BBIBOIBI, HHTEPIPETHPOBATH PE3YIIbTATHI HAOIIOICHH]
1 OIBITOB

19

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SBICHUN WM (PU3MYECKHX CBOWCTB TeI:
CaMOCTOATENILHO COOMPATh YCTAHOBKY M3 M30BITOYHOrO HabOopa 00OPYIOBaHUS, OMUCHIBATH X0
OITBITA | €T0 PE3YIBTATHI, OPMYITHPOBATH BEIBOJEI

1.10

MIPOBOAUTH TIPH HEOOXOAWMOCTH CEPHI0 TPSMBIX H3MEPEHUH, ONpeneiss CpelHee 3HAuCHHE
M3MepseMOi BENMYHHBI ((DOKYCHOE DPACCTOSIHHE COOHMPAOIIECH JIMH3BI), 00OOCHOBBIBATH BBHIOOD
criocofa u3MepeHus (M3MEPHTENFHOTO IPHOOpa)




Koxa
IPOBEPAEMOro
pe3yJbTara
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HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM 06pa30B3TeJ’IBHOﬁ
nmporpaMmmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

IIPOBOUTH MCCIIEOBAHUE 3aBHCUMOCTEN (DPU3UYECKUX BENUYMH C HCHOIb30BAaHUEM IPSMBIX
U3MEpEHUI: TIAaHUPOBAaTh HCCIEI0BAHNE, CAMOCTOSITEIbHO COOMPATh yCTAaHOBKY, (DUKCHPOBATE
pe3yNnbTaThl  IMONYYEHHOM  3aBUCUMOCTH  (M3MUECKUX  BEJIMYMH B BUAEC  TaOull
U rpa(uKoB, JIeIaTh BEIBOABI IO pe3yabTaTaM HCCIEIOBAHMS

1.12

IMPOBOJANTL KOCBCHHBIC N3MEPCHUS (l)I/ISI/I‘ICCKI/IX BCJIMYMH: TUIAHUPOBATH U3MCEPCHUA, COGI/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBITIOJIHATD U3MCPCHUS, CIICAYA Hpe}:[HO)I(eHHOfl HUHCTPYKIHH,
BBIYUCIATH 3HAYCHUE BCJIMYUHBI U aHAJIM3UPOBATH MOJYUYCHHBIC PE3YJILTAThI C y‘léTOM SaﬂaHHOﬁ

HOrPENIHOCTH U3MEPEHUN

1.13

COOJIIOAATh MPABUIIA TEXHUKH 0€30MaCHOCTH ITPU paboTe ¢ 1a00paTOpHBIM 000PYAOBAHUEM

1.14

pa3nuyuaTh OCHOBHBIE NPU3HAKH HW3YUYEHHBIX (PHU3MYECKUX MOjeNel: MmaTepHallbHas TO4Ka,
a0CoMOTHO TBEPIOE TeN0, TOUCYHBIN MCTOYHUK CBETa, JIyd, TOHKAs JIMH3a, IIJIaHEeTapHas MOJIEIb
aToMa, HyKJIOHHasi MOJIeIb aTOMHOTO si7jpa

1.15

XapakTepu30BaTh TNPHUHIUIEI ACHCTBUS H3YYCHHBIX HMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIOPOI Ha UX OMMCAHMSL, UCIIONB3YS 3HAHHUS O CBOMCTBAaX (PM3MUYECKUX SBJICHUI M HEOOXOIMMBIC

(u3HYeCcKre 3aKOHOMEPHOCTH

1.16

UCIONb30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM H3YUYEHHBIX TEXHUYECKHX YCTPOICTB,
H3MEPHTENBHBIX TPUOOPOB M TEXHOIOTHIECKUX MPOLIECCOB IIPH PEUICHUH YIeOHO-TIPAKTHIECKUX
3aj1a4, ONTHYECKUE CXEMBI JUIS TIOCTPOSHHS M300paKEHUH B IUIOCKOM 3€pKase U coOuparomei
JIMH3€

1.17

MIPUBOIUTH TPUMEPHI (HaXOAUTh HHPOPMAITHIO O IPUMEPAxX) MPAKTHIESCKOT'0 UCTIONb30BaHUs (U -
3MYECKUX 3HAHHWKA B TMOBCETHEBHON JKU3HU JUIsi oOecrievyeHuss 0e30MacHOCTH TMpH OOpalleHHH
¢ npuOopaMu 1 TEXHUYECKUMH YCTPOUCTBAMHE, COXPAHEHUS 3[0POBbsI K COOJIFOICHHUST HOPM KOJIO-
TMYECKOro MOBEJICHUS B OKpYKarollel cpesie

1.18

OCYIIECTBIITH HOMCK HH(POpMaNH (PH3MIECKOT0 CONEpKaHus B ceTH IHTepHET, CaMOCTOATETBHO
(opMyTUpYysS TOMCKOBBIH 3allpoc, HAXOMUTHh IYTH OMpEIEICHHs JOCTOBEPHOCTH ITOTYICHHOH
nHOpMAIIK Ha OCHOBE HMEIOIINXCSl 3HAHUH U TOMOTHUTEIFHBIX HCTOYHUKOB

1.19

WCTONB30BATh TpPH  BBIIOMHEHHHM YYeOHBIX 3aJaHUNl HAyYHO-TIOMYJSIPHYIO JIUTEpPATypy
(PM3HYECKOTO CONep)KaHUs, CIIPaBOYHBIC MAaTepHalbl, PeCcypchl ceTh VHTepHeT; BIAAETH
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, IMpeoOpazoBaHus WHPOpPMAIMKA W3 OJHOW 3HAKOBOH
CHCTEMBI B IPYTYIO

1.20

CO3J1aBaTh COOCTBEHHEBIC MICEMEHHBIE H YCTHBIE COOOIIEHNS HA OCHOBE HH()OPMAIINH M3 HECKOJIb-
KHX HUCTOUYHUKOB (PH3MUECKOTO COACPIKAHIS, IyOIHIHO MPEACTABIATH PE3YIBTATHI MPOCKTHOM
WM HCCIIEJOBATENIbCKOM NEATENIbHOCTH, NP 3TOM T[PaMOTHO HCIIONb30BaTh H3yYEHHBIH
TTOHSATHHHBIN alapaT H3y4aeMoro paszaena GU3UKA U COMPOBOKIATH BEICTYIUICHHUE ITPEe3eHTAIIHCH
¢ y4éTOM 0COOCHHOCTEH ayJMTOPUU CBEPCTHHKOB

1.21

[IPU BBIMIOJIHEHUH Y4EOHBIX MPOEKTOB U HCCICIOBAHHN (HU3MIECKHX MPOLIECCOB PACIPEHEIIAThH
00513aHHOCTH B IPYIINE B COOTBETCTBUU C MIOCTABJICHHBIMH 3a/Ia4aMH, CICIUTh 38 BBIIOIHECHHEM
[UIaHa JEHCTBUI M KOPPEKTUPOBATh €ro, aJaeKBaTHO OIICHHBATh COOCTBEHHBIN BKIAH B
JeATENbHOCTD TPYIIIbI, BHICTPAUBATH KOMMYHUKATHBHOE B3aUMO/ICUCTBHE, MPOSIBIISSI TOTOBHOCTH
pa3pemaTh KOHQIHKTHI

IMPOBEPAEMBIE 9JIEMEHTBI COAEP KAHUA



7 KJIACC

Kon Kon
pincant | ateara IIpoBepsieMble 3JIeMEHTHI COIePKAHUSA
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILIET'O MHUPA
11 ®usuka — Hayka o npupoze. SBnenus npuponsl. usnueckue sBICHU: MeXa-
' HHUYECKUEC, TCTIJIOBLIC, DJICKTPUICCKUEC, MATHUTHBIC, CBECTOBLIC, 3BYKOBLIC
19 @dusnueckue BEIWYMHBEL [3MepeHue ¢uznueckux BenuuuH. Dusndeckue
' npubopsl. [Torpemuocts n3MepeHnii. MexayHapoaHas cucTeMa eTMHHULL
EctecTBeHHOHAYUYHBIN METO/ TIO3HAHUS: HAOMIOIEHUE, TOCTAHOBKA HAYYHOTO
1.3 BOIPOCA, BBIIBIKEHUE TUTIOTE3, IKCIIEPHUMEHT IO MPOBEPKE TUTIOTE3, 00bsIC-
1 HEHHUE HAaOJI0IaEMOro SIBJICHUS
1.4 Onucanre GU3NIECKUX SBICHUHN ¢ TTOMOIIBIO MOJICIICH
[IpakTrueckue paboThI:
W3mepenue paccTosHUM.
15 N3mepenne o0bEMa KHUJIKOCTH U TBEPIOTO TeA.
' OmnpeneneHre pa3MepoB MaJbIX TeJl.
Wzmepenne temmepaTypbl IPU MTOMOIIIH KUAKOCTHOI'O TEPMOMETpa U JaTUHKA
TEMITepaTyPhI
INEPBOHAYAJIbHBIE CBEJIEHN O CTPOEHUN BEHIECTBA
91 CrpoeHue BemecTBa: aTOMBI M MOJIEKYJIBI, UX pa3Mepbl. OTBITHL, TOKa3bIBAIO-
' MY TUCKPETHOE CTPOCHHE BEUIECTBA
99 JBmxenne yactur BemecTa. CBsA3b CKOPOCTH ABMKSHHUS YaCTHUI] C TEMIIepa-
' Typoi. bpoyHOBCKOE ABYKEHUE, TUPPY3Us
2.3 BsanMonelicTBre 4acTHII BeNIECTBA: MIPUTSDKEHHIE M OTTAIKUBAHHE
2 ATperaTHbI€ COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, KHUIKOCTEH M TBEPIBIX
24 (kpucTamaecKkux) Ten. B3auMocBs3b MeXK1y CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHHSIX M X aTOMHO-MOJEKYIISIPHBIM CTPOCHUEM
25 OCOOCHHOCTH arperaTHbIX COCTOSTHHH BOJIBI
[IpakTHueckue paboTHI:
26 OreHka uamMeTpa aToMa METOIOM PSJIOB (C UCTIONBb30BaHUEM (oTorpaduii).
' OmBITHI 110 HAONIOICHUIO TETUIOBOTO PACIIMPEHHS T'a30B.
OTBITHI 110 O0HAPYKEHHUIO JEUCTBHS CIIT MOJICKYIIIPHOTO TIPATSDKEHIST
JIBDKEHUE U B3AUMOJIEMCTBUE TEJI
3.1 Mexanndeckoe ABIKeHNE. PaBHOMEpHOE M HEPaBHOMEPHOE BIKCHHE
32 Ckopoctb. CpeqHsist CKOPOCTh MTpU HEPAaBHOMEPHOM ABIDKEHUU. PacuéT myTn
' 1 BPEMCHU JIBIDKCHHUS
3 33 SIBnenune naepuny. 3aKOH HHEPIMHU. B3anmoaeiicTBre Ten Kak MpuInHa U3Me-
' HEHUS CKOPOCTH JBMKEHHUA Tell. Macca Kak Mepa HHEpPTHOCTH TeJa
34 [TnotHoCTH BenecTBa. CBsI3b MJIOTHOCTH € KOJTMYECTBOM MOJIEKYJ B €MHHILIE
' 006BbEMa BelecTBa
3.5 Cuna KaKk XapaKTepUCTHKa B3aUMOJEHCTBUSA Tel




Kon Kon
pasnenn | baemenra IIpoBepsieMble 3JIeMeHTHI COAeP:KAHUSA
3.6 Cuna ynpyrocty u 3akoH ['yka. i3MepeHune CUiIbl ¢ IOMOLIbIO JUHAMOMETpa
37 SIBneHue TATOTEHUA U cuia TsokecTd. Cuila TSDKECTH Ha JIPYTruX IUIaHeTax.
' Bec tena. HeBecomocTth
38 Cuna tpenus. TpeHue cKobKeHUs 1 TpeHHe oKos. TpeHue B pUpoe U TeX -
' HHKE
3.9 CroxxeHue CUJi1, HaPaBJICHHBIX 110 OHON MpsiMoii. PaBHOEHCTBYIOIIAS CHIT
[IpakTiueckue paboThI:
OnpezieieHHe CKOPOCTH PaBHOMEPHOI'O JABIDKEHHS (IIApHKA B JKUIKOCTH,
MOJZIEIH 3JIEKTPUYIECKOr0 aBTOMOOMIIS U Tak jaaiee). OmnpeneneHue cpenHe
310 CKOpOCTH  CKOJNBbXEHHs  Opycka  WiM  IIapuka TI0  HAaKJIOHHOH
' iockoct. OmnpeeneHue TUIOTHOCTH TBEPIOTO Tena. ONbITHI,
JEMOHCTPHUPYIOLIUE 3aBHCUMOCTh pacTsKeHUs (medopMaliiu) mpy>KUHBI OT
IIPUIIOKEHHOU CUIIbl. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI TPEHUS
CKOITLXKECHHUS OT BECa TeJla U XapaKTepa COMPHUKACAOIINXCS MTOBEPXHOCTEH
@dusnyeckue SBICHUS B IPUPOJC: IPUMEPhl ABIKEHUS C Pa3IU4YHbIMU
3.11 CKOPOCTSIMU B JKMBOM M HEKMBOU PUPOE, NEHCTBUE CUIIBI TPEHUSI B IPUPOJIE U
TECXHUKEC
3.12 TexHU4YeCKue yCTpOCTBa: JMHAMOMET, TTOAITUITHUKA
JIABJIEHUE TBEPJIbIX TEJI, )KMJIKOCTEM U T'A30B
4.1 Jasnenue tBEépmoro Tena. CriocoObl YMEHBIICHHS U YBEITMYCHUS JABIICHUS
4.2 JlaBnenue raza. 3aBUCHMOCTD JaBIICHUS ra3za oT 00bEMa, TeMIepaTypbl
43 [Tepenaua maBneHus TBEPABIMH TEIAMH, KUJIKOCTSIMHU U Ta3zamu. 3akoH [lac-
' KaysL. [[HeBMaTH4eCKe MaIIHEI
44 3aBUCHMOCTD JABJICHUS KHUJIKOCTH OT TNIYOWHBI. ['Mapocratnyeckwid mapa-
' nokc. Coolmaroniecs cocyasl. ['uapaBIrndecKue MEXaHU3MbI
Atmochepa 3emun u atMocepHoe naBiieHue. [IpuarHbI CyIIeCTBOBAHHS BO3-
45 nynrHoi o6onmouku 3emiu. OnbIT Toppudesii. 3aBHCUMOCTh aTMOC(HEPHOT0
JABIICHUS OT BBICOTHI HAJ yPOBHEM MODS
46 Nsmepenne atmocdepHoro aapieHus. [Ipubopsl IS U3MepeHus aTMochep-
' HOT'O IaBJICHUS
4 47 JelicTBre >XMIKOCTH ¥ Ta3a Ha MOrPy>KEHHOE B HUX TeNl0. BrITankuBaromas
(apxumenoBa) cuiia. 3aKoH Apxumesna
4.8 [InaBanme Ten. Bo3myxommaBanue
[IpakTHueckue paboTHI:
HccrienoBanre 3aBUCHMOCTH Beca Tejla B BOAE OT 00BbEMa MOrpyKEHHON
B KHIOKOCTb  dactd  Teda. OmpenencHne — BBITATKWBAIOMICH — CHIIBI,
JIEMCTBYIOIIECH HA TEJIO, MOTPYKEHHOE B )KUAKOCTh. I[poBepKa HE3aBUCUMOCTH
4.9 BBITAJIKUBAIOIICH CHJIBI, JCWCTBYIOLIEH Ha TEIO B KUAKOCTH, OT MAacChl
tena. OmBITE, JIEMOHCTPHPYIONINE 3aBHUCHMOCTD BBITAIKHUBAIOUICH CHIIBI,
JIEUCTBYIOIIEH Ha TEIIO B JKUAKOCTH, OT 00BEMa MOrPYKEHHOU B KHIKOCTh
YacTU Tella U OT IUIOTHOCTH >KUJKOCTH. KOHCTpyHpoBaHHE apeoMeTpa WId
KOHCTPYHUPOBAHUE JIOJIKU U OIpeiesieHue e€ rpy30MoabEMHOCTH
410 Ou3nueckre SBICHUS B IPHPOAC: BIMSIHHE aTMOCHEPHOTO NaBICHHUS Ha
' JKHBOH OpraHu3M, IIaBaHUE PHIO




Kon Kon
pasnenn | baemenra IIpoBepsieMble 3JIeMeHTHI COAeP:KAHUSA
TexHudeckue ycTpoiicTBa: coOOLIArOIIMUecs COCYAbl, YCTPOWCTBO BOAOMPO-
411 BOJIa, THJIPaBIMYECKUN MTpecc, MAHOMETP, 6apoMeTp, BEICOTOMED, ITOPILIHEBOM
HACOC, apeoMeTp
PABOTA, MOIIIHOCTbD, DHEPT U
51 Mexannyeckas pabota
5.2 MexaHudeckasi MOITHOCTb
53 IIpocTeie MEXaHU3MBI: pbIYar, OJI0K, HAKJIOHHAs! MII0CKOCTh. [IpaBuiio paBHoO-
' BECHS pbIuara
54 [IpumeHneHue npaBuIa paBHOBECHUS pbldara K 0JI0Ky
55 «3omotoe mpaBwiIo» MexaHUKHA. Koa(p¢uimeHT mone3Horo JeHCTBUS
' MexaHu3MOB. [IpocTbie MeXaHU3MBbI B OBITY H TEXHUKE
5.6 [ToTrennmanbHas 3HEPruy TeNa, MOJHATOrO HaJl 3eMIER
5 5.7 Kunerndeckas sHeprus
58 [TomHass mMexaHWYeckas DHEpPrus. 3aKOH W3MEHEHHS WM COXPAHCHHUS Mexa-
' HUYECKOM dHEPTHH
[TpakTrueckue paboThI:
Omnpeznenenne pabOTHI CHIIBI TPSHUS MIPU PABHOMEPHOM JBHKCHUU Tella 10
5.9 TOPU3OHTAIBHOM  TOBepXHOCTH. MccrnenoBanue  ycrnoBuidl — paBHOBECHS
peraara. U3mepenne KIIJ[ wakmonHodt mmockoctH. M3yuenne  3akona
COXpaHEHHs] MEXaHUYECKOM dHEpruu
5.10 ®dusnyeckre SBJICHUS B PUPOJIE: PhIUATH B TEJIC YEIOBEKa
511 TexHUYeCKHe yCTpOHCTBA: phIYar, NOABMKHBIN U HETTOABMKHBIN OJIOKH, Ha-
' KJIOHHASI TUIOCKOCTh, TPOCTHIE MEXAHU3MBI B OBITY
8 KVIACC
Kox Kox
e > eMeHTA IIpoBepsieMble 3jIeMeHTBI COAeP:KAHUA
TEITIJIOBBIE ABJIEHMA
OCHOBHBI€E IOJIOKEHUSI MOJIEKYIISAPHO-KUHETHUECKONH TEOPHUH CTPOCHHS Be-
6.1 mectBa. Macca u pa3Mepbl MoseKyil. OIBIThI, TOATBEPHKAAIOIUE OCHOBHBIE
TIOJIOKEHUS MOJIEKYJISI PHOKHHETHUECKONH TEOpUU
6.2 Mogenu TBEPAOTO, XKUIAKOTO U Ta3000pa3HOr0 COCTOSHHM BemecTBa. Kpu-
' CTaJUTHYECKHE M aMOp(HBIE Tea
6 6.3 OOBsICHEHHE CBOMCTB Ta30B, YKHJIKOCTEH W TBEPIBIX TNl HA OCHOBE IIOJIO-
' JKEHHUI MOJIEKYJIIPHOKUHETHYECKON TEOPUU
6.4 CMaumnBaHM€ U KalUJUIIPHBIE SBICHUS
6.5 TernnoBoe paciiupeHue U cxxaTue
66 Temmeparypa. Csi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBMXKEHUS
' YaCTHIl
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6.7

IIpoBepsieMble 3JIeMeHTHI COAeP:KAHUSA

BuytpenHsst sHeprus. CriocoObl U3MEHEHHs] BHYTPEHHEH SHEpPruu: TeIuio-

niepeiaya u copepuieHue paboThl

6.8

Bunpl TeTionepeaavu: TCIJIONPOBOAHOCTh, KOHBCKIIUA, U3JIyUCHUEC

6.9

KonuuecTBo TenmnoTel. Y AelbHas TEMI0EMKOCTh BEIIECTBA

6.10

TennooOMeH U TEII0BOE PpaBHOBECHEC. YPaBHeHI/Ie TEILIOBOro OaaHca

6.11

IInaBnenue u OTBECPACBAHUC KPUCTAJTITIMYCCKUX BCIICCTB. VaenbHas Temiora

IJ1aBJICHUA

6.12

[TapooOpazoBanue u koHjeHcanusi. Mcmapenue. Kumenwue. VYnenbHas
TErIoTa Tapoobpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHUS OT

aTMoc(epHOro JaBJICHUS

6.13

BnaxsocTs Bo3nyxa

6.14

OHeprust TOrMBa. Y IebHasl TEMJI0Ta CTOPaHUs

6.15

[punrmmne! padots! TemtoBeix asurareneii KI1/ reroBoro apuratens. Temn-

JIOBBIE JBUTATENM U 3aILUTa OKPY>KarOLEH cpeibl

6.16

3aKOH COXpaHEHMs U IIPEBPALLEHMsI SHEPTUU B TEIUIOBBIX IIpoLieccax

6.17

[IpakTuueckue paboThI:

OnbITHI IO OOHAPYKEHUIO ICHCTBUS CHJT MOJICKYJISIPHOTO TIPUTSKEHUSL.
OMnBITHI IO BEIPAIIMBAHUIO KPUCTAJIOB TOBAPSHHOM COJTM WJIM caxapa.
OnbITHI 110 HAOJIOACHHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTCH 1 TBEP-
JBIX TEIL.

OmnpezencHue JaBJICHUS BO3yXa B OaJIOHE IITPHUIIA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JaBJICHUS BO3yXa OT ero 00béMa
Y HATPEBAHUS WA OXJIAXKICHUS.

[IpoBepka rumoTe3sl JTHHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphbl.

HaGmroneHne m3MeHeHHsT BHYTPEHHEH SHEPrHH Tella B pPe3yJIbTaTe TeIlio-
repeaadd 1 paboThl BHEITHUX CHIL.

HccrienoBanne sBICHUSA TeIUIoOOMEHa TP CMEIIMBAHWHM XOJOAHOH W
TOpSTICH BOJIBI.

OmnpezeneHre KOJIMYECTBA TEIUIOTHI, TOTydeHHOTO BOJIOW MPH TETIIO00OMEHE
C HarpeThIM METAJUTMYECCKUM ITHIHHIPOM.

Ormpenenennie yaenIbHON TEMITOEMKOCTH BEIECTBA.

HccnenoBanue mporecca uenapeHusl.

OmnpezieNicHHEe OTHOCUTEIBHOM BIIAXKHOCTH BO3/1yXa.

Ormpenenenre yaenbHON TETIOTHI TUIABICHUS b,

6.18

Oduznueckue  ABIEHUS B IOPUPOAE:  IOBEPXHOCTHOE  HATSDKEHUE
Y KallWUISIPHBIE SIBIIEHUS B NPUPOJE, KPUCTAJUIBI B MPHUPOIE, M3ITYUYEHUE
Connma, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bI, 00pa3oBaHHE POCHI,

TyMaHa, UHECA, CHETa.

6.19

TexHuueckue yCTpOﬁCTBaZ KanmnJTIpbl, IPUMEPLI UCITOJIB30BaAHUA KPUCTAJI-

JIOB, KM AKOCTHBIN TEPMOMETP, AATYUK TEMIICpPATypbl, TCPMOC, CHCTEMA




Kon Kon
pasnena SIeMeHTa IIpoBepsieMbIe Y1eMeHTHI COAEPKAHNS
OTOIUICHUS IOMOB, THTPOMETPBI, TICHXPOMETP, IIApOBasi TypOUHA, JBUTATENb
BHYTPEHHET'O CTOpaHHUSL.
DJIEKTPUYECKUE U MATHUTHBIE SIBJIEHU A
7.1 OnexTpu3anus Ten. [IBa poaa SIeKTpHUUECKUX 3apsaaoB
BzanMoneiicTBre 3apsyKeHHBIX Tel. 3akoH KymoHa (3aBUCHMOCTB CHUIIBI
7.2 B3aMMOJICHCTBUS 3aPsHKCHHBIX TEJ OT BETUYUHBI 3aPSIOB M PACCTOSTHHS MEXITY
TeNIaMm)
73 Onekrpuueckoe mone. Hanpsok€HHOCTh AJIEKTpUYecKoro mosst. [IpuHimn
' CYMEPIIO3UITUH IJIEKTPUUECKUX MOJIeH (Ha Ka4YeCTBEHHOM YPOBHE)
74 Hocurenu snexTpuveckux 3apsioB. DIEeMEHTApHBIN JIEKTPHUECKUI 3apsi.
' Crpoenue atoma. [IpOBOTHHUKY U TUIICKTPUKU
7.5 3aKOH COXpaHEHHUsI PIEKTPUUECKOT0 3apsiia
76 ONEeKTpUYECKUI TOK. YCJIOBHUSI CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKa.
' I/ICTO‘{HHKH ITOCTOSSHHOI'O TOKa
27 JleficTBHsI 3JCKTPUYECKOTO TOKA (TEIIOBOE, XHMHYECKOE, MArHHUTHOE).
' DIEKTPUUECKHI TOK B KUAKOCTAX U razax
7.8 Onextpuueckas nenb. Cuina Toka. DIEKTPUIECKOE HAMPSKEHIE
7.9 CornpoTuBICHHE TPOBOIHUKA. Y IeIbHOE COMTPOTHBIICHUE BEIIECTBA
7.10 3akon OMa Jutst ydacTKa Iernu
7.11 [MocnenoBaTenbHOE U MapauIeTbHOE COSTUHEHIE TPOBOHUKOB
7 7.12 PaboTa 1 MOIITHOCTH 3JEKTPUIECKOro ToKa. 3akoH JIxoyns — JleHna
713 DNEeKTpUYeCKAe e W TMOTPEOMTETH SJIESKTPUYSCKOH DHEPrud B OBITY.
' Kopotkoe 3ambikanmne
7.14 ITocTrossHHBIE MarHuThl. B3auMoneiicTBAE IIOCTOSHHBIX MAarHUTOB
715 MaruaurtHoe noiie. MarauTHoe mojie 3eMJId B €ro 3HadYeHue JJIs JKM3HH Ha
' 3emie
216 OmnpIT DpcTena. MarHATHOE MOJIe 3JSKTPUIecKoro Toka. [IpuMenenue sek-
' TPOMAarHUTOB B TEXHUKE
JleficTBHe MarHUTHOTO TIOJNS HA MPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIh
7.17 ITOCTOSIHHOTO TOKa. VICIonb30BaHHME 3JCKTPOJBUTATENCH B TEXHHUCCKHX
YCTPOMCTBaX W HA TPAHCIIOPTE
7.18 OmnbiTel Papages. SIBIeHHE IIEKTPOMArHUTHON HHIYKIHHU. [IpaBuio JIenia
219 OnekTtporeHepatop. CrmocoObl  MOMYyYEHHS 3JIESKTPUYCCKOH DHEPruu.
' DNEKTPOCTAHITUH Ha BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTHH
[IpakTHueckue paboTHI:
OMNBITHI IO HAOTFOICHUIO 3JICKTPU3AIUY TSNl MHIYKIIMEH U TIPH COMMPUKOCHO-
BEHHH.
7.20

UccnenoBanue AeWCcTBUS 3JEKTPUUECKOrO MO Ha MPOBOJAHUKU U JIU3JIEKT-
pUKU.

COopka 1 poBepKa padoThl AJEKTPHUICCKOM MU TOCTOSHHOTO TOKA.
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IIpoBepsieMble 3JIeMeHTHI COAeP:KAHUSA

W3MepeHue U peryupoBaHue CUIbI TOKA.

V3MepeHune u perylinpoBaHye HapsDKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, MIYILETO Yepe3 pe3ucTop, OT Co-
IIPOTHUBIICHUSI PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOpeE.

OmnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO COPOTUBICHUS
IPOBOJIHUKA OT €r0 JUTMHBI, IO ITONEPEeYHOr0 CEUCHUS U MaTepuaa.
IIpoBepka mpaBuiia CHIOXKEHUS HAINPSHDKEHUM TMPH  TOCIEI0BATENIbHOM
COCIMHEHMHU JIByX pe3ucTOpoB. [IpoBepka mpaBmiia AJsl CHUIBI TOKA IIPU
napajuieTbHOM COCTMHEHHUH pesuctopoB. OnpeneneHne paboThI
3NEKTPHUUECKOr0 TOKa, MAYLIETo dyepe3 pe3uctop. OnpeneneHre MOIHOCTH
JJIEKTPUUYECKOr0  TOKa, BbLAEISEMOM Ha  pesucrope. Mccienosanue
3aBUCUMOCTU CHJIBI TOKa, UAYUIECTO 4Y€pE3 JIaMIIOYKY, OT HAIIPS)KCHUA Ha
Hel. Onpenenenne  KIIJZ[  warpeBartens. McciegoBanne  MarHMTHOTO
B3aPIMO)1€I>iCTBPIH IIOCTOSIHHBIX MArHHUTOB. I/IBy‘lCHI/IC MAardouTHOI'O II0JIA
IMMOCTOSTHHBIX MAarHuTOB ITPHU UX O6’be)II/IHeHI/II/I 1 pa3aciIiCHUU. HCCHC}IOB&HHC
JEUCTBUSA  JNEKTPUUYECKOrO0 TOKAa HAa MAarHUTHYIO CTpeiky. OnbIThI,
JAEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIbI BBaHMOHCﬁCTBHH KaTylIK1u ¢ TOKOM
U MarHura OT CWJIbl TOKAa M HaIpaBleHMs TOKa B KaTylke. 3ydenue
JeMCTBUSA MAarHUTHOIO IOJI Ha MPOBOAHUK ¢ TOKOM. KoHcTpyupoBanue u
W3y4YCHHE paboThI anekTpoasurarens. 3mepenue KITJ
3JIEKTPOABUIaTEIbHON yCTaHOBKU. OIBITBI II0 MCCIEIOBAHUIO SIBJICHUS
JJIEKTPOMarHUTHOM MHAYKLUM: HCCIENOBAaHUE M3MEHEHUN 3HAuYeHUs WU

HaIlpaBJICHUA UHAYKOHUOHHOI'O TOKa

7.21

Ousnueckre SBICHUS B MPUPOJE: IIEKTPHUECKUE SIBICHHUS B aTMocdepe,
QIIEKTPUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE Tone 3eMiu, Apeid

IIOJIFOCOB, POJIb MAarHUTHOT'O ITOJIA IJIA JKU3HU Ha 3€MHC, IOJIAPHOC CUAHUEC

7.22

TexHuueckue ycTpoiicTBa: AIEKTPOCKOII, aMIIEPMETP, BOJILTMETP, PeOcTarT,
CUéTUMK DJIEKTPUYECKON HSHEPruu, 3JIEKTPOOCBETHTENbHBIE ITPUOOPBI,
HarpeBaTelIbHbIC 3JIEKTPOIIPHOOPBI (pumepsI), JJIEKTPUUCCKUE

IPECAOXPAHUTEIIN, IJICKTPOMArHUT, JJICKTPOABUIATC/Ib ITOCTOSIHHOIO TOKAa,

TCHEPATOP IMOCTOSIHHOI'O TOKa

9 KJIACC
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IIpoBepsieMble 31€MEHTHI COAEePKaHUs

MEXAHUWYECKUE SBJIEHUA

8.1

MexaHn4deckoe JBHKEHHUE. MaTepI/IaJ'IBHaFI Touka. Cucrema orcuéra

8.2

OTHOCHUTEITHLHOCTH MEXaHHYIECKOT'O JABHXXCHUA

8.3

PaBHOMepHOG HpﬂMOHHHCﬁHOe JABHXKCHHC




HepaBHOMepHOG HpHMOHHHCﬁHOC JABHIXKCHHC. CpeﬂHﬂﬂ 1 MIHOBCHHas CKO-

8.4 POCTB Tela MPU HEPABHOMEPHOM JIBHKCHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOTMHEHHOE TBIIKCHIE
8.6 CBoboanoe magenue. Onbitel [anunes
8.7 PaBHOMEpHOE NIBHIKEHHE MO OKPYXKHOCTU. [lepuon u yacrota oOpamieHUs.
' JluneitHas u yriioBasi ckopoctu. LleHTpocTpeMuTenbHOe yCKOpeHue
8.8 [TepBoiii 3akoH HproTOHA
8.9 Bropoii 3akon HetotoHa
8.10 Tpetuii 3akoH HetoToHA
8.11 [IpuHUMT Cyneprno3uuuu cui
8.12 Cuna ynpyroctu. 3akoH I'yka
8.13 Cuna TpeHus: cujia TPEHUS CKOJIBXEHUS, CHJIa TPEHUS MOKOSI, IPYTHe BUMIBI
' TpeHUs
8.14 Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSATOTEHHS. YCKOpPEeHHE CBOOOIHOTO
' HaIeHUs
8.15 Jeuwxenue maner Bokpyr Comnnna. IlepBas kocmuueckasi ckopoctb. Hese-
' COMOCTb M TIEPETPY3KH
8.16 PaBHOBecHe MaTepraibHON TOUYKH. AOGCOIOTHO TBEPIOE TEIO
8.17 PaBHOBecue TBEpAOrO Tea ¢ 3aKPEMJIEHHOM OCBhIO BpallleHUs. MOMEHT CHJIbIL.
' LlenTp TsI3KECTH
8.18 Nwmmynbe Tena. 3sMeHneHne ummynbea. MMImysbe critbl
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 PeaktuBHOE IBUXKEHKE
8.21 Mexanndeckas paboTa U MOIITHOCTh
8.22 Pabora cun tshkecTH, ynpyroctu, TpeHus. CBsi3b JHEPTUU B paboThI
8.23 [ToreHnabHAs 3HEPTHS TeNa, MOTHATOTO HaJl TOBEPXHOCTHIO 3eMITH
8.24 [ToTeHMaIbHAS SHEPTHS CKATON MPYKHUHBI
8.25 Kunernueckas sHeprus. Teopema 0 KHHETHUECKON 3HEPTUU
8.26 3aKOH COXpaHEHHS MEXaHUIECKON SHEPTHH
[IpakTrueckue paboTHI:
Omnpenencane cpegHel CKOPOCTH CKOIBKEHHS OpyCKa WK IBUKCHHS IapUKa
[0  HAKJIOHHOM  MockocTd. OnpeneneHre  yCKOpeHHs  Teja  Ipu
PaBHOYCKOPEHHOM JIBHKEHUH 10 HAKIIOHHON TIIIOCKOCTH.
HccnemoBanne 3aBICHMOCTH ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBIIKE-
HUU 0e3 Ha4aJIbHOH CKOPOCTH.
[IpoBepka THIIOTE3HI: €CIH IPH PaBHOYCKOPSHHOM IBIDKCHHUN 0€3 Ha4aJbHOU
8.27 CKOPOCTHU ITyTH OTHOCSTCS KaK Psf HEYETHBIX YUCENT, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OITHAKOBHI.
UccnemoBanne 3aBHCHMOCTH  CHJIBI  TPEHHSI CKONBXEHHS OT  CHUIBI
HOPMAJIBHOTO nasnenus. OnpeneneHue koo urmenta TpeHHS
ckonpxeHud. OnpezneneHue HKECTKOCTH NpyxkuHbl. Onpenenenne padoOThI
CHIIBI TPCHHS NpPU pPABHOMEPHOM IBIDKCHHH Tela I0 TOPU3OHTAIBHOMN
noBepxHocTU. OmpeneneHue paboThl CHIIBI YIIPYTOCTH TPH MOIBEME Tpy3a C
HCIOJIE30BAaHUEM HETIOIBIYKHOTO M TIOABIKHOTO OJIOKOB
8.28 Odwusnyeckre SABICHIS B IPUPOJIC: IPUIIUBEI M OTIUBEL, ABMkKeHUe mianeT Coi-

HEYHOM CHUCTCMbI, pCAKTUBHOC JABUKCHUC )KMBBIX OPIraHU3MOB




8.29

TexHudeckue ycTpoHCTBa: CNHUIOMETpP, IAATUUKU IIOJIOKEHUS, PACCTOSHUS
U YCKOPEHUS, PAKEThI

MEXAHMWYECKUE KOJIEBAHIMA U BOJIHBI

KonebarensHoe JABHKCHHC. OCHOBHBIC XapaKTCPpUCTUKU KoJIcOaHMH: nepruona,

91 4acTOTa, aMILIHTY 1A
9.2 Marematudyeckuii U NpPYXKUHHBIA MasTHUKM. lIpeBpamieHue sHepruu Ipu
' K0J1e6aTebHOM JBHKEHUH
9.3 3aryxaromue Koiaebanus. BeinyxaeHnsle konebanus. Pezonanc
Mexanunyeckue BonHbl. CBOWMCTBa MEXaHHYECKUX BOJH. [IpoospHEIe 1 TIOIIe-
94 peuHble BOJIHBIL. J[MHA BOJHBI U CKOPOCThb €€ paclpocTpaHeHus. MexaHu-
YECKHEC BOJIHEBI B TBép}IOM TECIIEC, CEHICMHUYECKHE BOIHBI
9.5 3ByK. [')poMKOCTB 1 BbICOTa 3ByKa. OTpaXkeHUe 3ByKa
9.6 Wndpa3Byk u ynbTpazByk
9 [IpakTuueckue paboThI:
OrmnpezeneHne 4acToThl U Neprojia KojieObaHn it MaTeMaTHYeCKOro MasiTHHKA.
OmnpezeneHne 4acToThl U Neprojia KojieObaHu il MPy)KMHHOTO MasTHUKA
9.7 HccnenoBanne 3aBUCMMOCTH Tiepuoja KoleOaHWH TMOJBEIMICHHOTO K HHUTH
' rpy3a OT JJMHBI HUTH. VcciemoBaHMe 3aBUCHMOCTH Tiepuofa KoiebaHui
HPY>KUHHOI'O MasTHHKa OT Macchl rpy3a. [IpoBepka He3aBHCUMOCTH TIepUOAa
KoJIe0aHuid Tpy3a, MOABEIICHHOIO K HUTH, OT MAacChl rpy3a M KECTKOCTH
npyXuHbL. M3Mepenne ycKopeHus: CBOOOIHOTO TaICHUS
0.8 Owusnueckre SIBICHUS B IPUPOJIC: BOCIPUSTHE 3BYKOB )KUBOTHBIMH, 36MJICTPS -
' CCHHUE, CECMUYECKHE BOIHEI, I[yHAMH, 9XO0
9.9 TexHUYEeCKHE YCTPOWMCTBA: JXOJIOT, HCIONB30BAaHHME YIbTpa3Byka B OBITY
' ¥ TEXHUKE
SJIEKTPOMAT'HUTHOE I1OJIE 11 SJIEKTPOMAI'HUTHBIE BOJIHBI
101 DNEeKTPOMarHUTHOE TOJe. DJIEKTPOMArHUTHBIE BONHBI. CBOMCTBA 3JIEKTPO-
' MAarHUTHBIX BOJIH
10.2 [IIkana 3MeKTPOMarHUTHBIX BOJTH
103 OnexkTpoMarHuTHas mpupoaa cBera. CkopocTh cBeta. BomHOBBIE cBoOlCTBa
' cBeTa
10 I[IpakTHuecKue paboThI:
104 N3ydenne CBOHCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOHJIBLHOTO Te-
nedoHa
105 Oms3nueckne SBICHUS B IPHUPONE: OHOJOrMYECKOe ICHCTBHE BHIMMOTO,
' VIABTPA(QHUOIETOBOIO U PEHTTCHOBCKOT'O H3ITYyICHUH
106 TexHUYEeCKHE YCTPOMCTBA: HCIONB30BAHUE JICKTPOMATHUTHBIX BONH IS
' COTOBOM CBSI3U
CBETOBEGIE ABJIEHU A
11.1 JlydeBast Moneib cBeTa. VICTOYHHMKH cBeTa
11.2 [IpsimonMHEHHOE pacpOCTpaHEHUE CBETa
1 11.3 Otpaxenue cera. [1imockoe 3epkaiio. 3aKOH OTpakeHHUs CBETa
114 [penomnenne cBeta. 3aKoH IpenoMIIeHHs cBeTa. [lomHOe BHYTpEeHHEE OTpa-
' JKEHHE CBETA
11.5 JInnza. Xon mydel B IMH3E
11.6 Ontryeckas cucreMa oroamnmnapaTa, MUKPOCKOIA U TEIECKOIa




11.7 I'ta3 kak onTuyeckast cucreMa. bIM30pyKkocTh U JanbHO30PKOCTh
118 Pasnoxenue 6enoro ceera B criekTp. OnbITel HptoToHa. Cl0XKEHHE CIIEKTPaTh-
' HBIX IBETOB. [lucmepcus cBera
IIpakTuueckue paboThI:
HccnemoBanue 3aBUCHMOCTH yrila OTPa)KEHHS CBETOBOI'O Jiyda OT YyIJia
naJICHHUS.
W3yueHune xapaKTepUCTHK H300paKEHUS MIPEIMETa B IIIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH YIJIa IPEIIOMJICHUS CBETOBOTO JIyda OT yria
119 naJIcHUS Ha TPAHUIIE «BO3AYX — CTEKIIO.
' [Monydenue n300paskeHU C TOMOIIBIO COOMPAOIIICH JTHH3BL.
Omnpenencare (OKYCHOTO PACCTOSHHS U ONTHYECKOW CHIIBI COOHpAroleit
JINH3BbI.
OMBITHI IO Pa3I0KEHUIO OSIIOro CBETa B CIEKT.
OHI)ITI)I IO BOCHPUATHUIO IBETA NPEAMETOB IPU HUX Ha6J'IIOJIeHI/II/I qepe3 IBC-
TOBBIE (PUIIBTPHI
11.10 ®duznueckue siBiIeHus B mpupoje: 3arMenust Connua u JIyHsl, 11BeTa TeJN, ONTH-
' YecKue ABJICHUs B atMocdepe (IiBeT HeOa, pedpakiius, pagyra, MUPax)
1111 TexHudyeckue YCTPOWCTBA: OYKM, MEPUCKON, (oToammapar, ONTHYCCKHE
' CBETOBO/IbI
KBAHTOBEBIE SIBJIEHUA
121 OmneiTel Pezepdopra u mranerapuas mozens aroma. Mozaens aroma bopa
12.2 Hcnyckanne u norsomenue ceera aroMoM. KpanTel. JInneituaTeie cieKTpol
12.3 PagnoaxtuBHOCTE. ANb(a, 6eTa- 1 raMMa-u3TyIeHI
12.4 Crpoenne aToMHOr0 siapa. HykimoHHas Mozesh aToMHOTO sjpa. M30Torbt
125 PannoaktuBHbIe ipeBpameHus. [lepuon monypacnaaa aTOMHBIX sSSP
12.6 SnepHble peakiui. 3aKOHbI COXPAaHEHUS 3apsAI0BOT0 U MAaCCOBOT'0 YHCEI
12.7 DHeprus CBsI3u aTOMHBIX sifiep. CBsI3b MacChl U SHEPTHH
12.8 Peaknuu cunTe3a u nenenus suep. Mcrounnku saeprun ConHIIa U 3BE3]]
129 Slnepnas sHepretuka. [leiicTBME pagMOAKTHBHBIX H3IMyUYEHUUW Ha JKUBBIE
12 ' OpraHu3MbI
[IpakTrueckue paboTHI:
Habmronenne CIIOMHBIX U JIMHEHYATHIX CIIEKTPOB U3TYICHUS.
12.10 Hccnenosanune TPEKOB: H3MEpCHHE SHEPrUH YaCTHIIBI
10 TOPMO3HOMY TTyTH (110 poTorpadusm).
Wzmepenne pannoakTHBHOTO (oHA
Oms3nueckne SBICHUS B NPUPOIE: ECTECTBEHHBIH pPagMOAKTHBHBIA (OH,
12.11 KOCMHYECKHE Ty4H, paJroaKTHBHOE H3ITydCHHE TIPUPOIHBIX
MUHEPAJOB, IEHCTBUE PaMOAKTUBHBIX N3TyICHHUH Ha OpraHU3M YeIOBeKa
1212 TexHUYeCKHE yCTPOWCTBA: CHEKTPOCKOI, WHAWBUAYaJIbHBIA TO3MMETp, Ka-
' Mepa Bunscona

IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS



Kon
NPoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOTI'0 00111€r0
o0pa3zoBaHusi Ha ocHoBe ®I'OC

Ilonumanue ponu ¢U3MKK B HAyYHOW KapTHHE MHpA; C(OPMUPOBAHHOCTH 0a30BBIX MpEn-
CTaBJICHUI O 3aKOHOMEpPHOM CBSA3M U MO3HABAEMOCTH SBICHUIl MHPUPOIBI, O POJIH
9KCIEPUMEHTa B (PU3MKE, O CHCTeMOOoOpa3yrolel pony (pU3MKU B pa3sBUTUU €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH, 00 3BOMIOLMHU (PU3UUECKUX 3HAHUM M MX PONU B LIETOCTHOMH
€CTCCTBEHHOHAYYHO! KapTHHE MHUpa, O BKJIa/Ie POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, OOBSCHEHHE NPOLECCOB OKPYXKAIOIIEro MHpa, Pa3BUTHE TEXHUKHU U

TEXHOJIOTUH

3HaHMs O BHJAX MaTepuu (BEIIECTBO W MOJE), O JBUKECHUU KaK CIocoOe CyIIeCTBOBaHUS
MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOH TEOPUH CTPOCHUS BELIECTBA, O (PU3UUECKOI CYITHOCTH
SABIICHUI MPUPOABI (MEXaHMYECKUX, TETJIOBBIX, AIEKTPOMATHUTHBIX M KBAaHTOBBIX); YMEHUE
pasnuyaTh SIBICHHUS 10 ONMCAHUIO MX XapaKTEpHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (DM3MYECKOe SBJICHHE; YMEHHE pACIIO3HABaTh IPOSIBICHUE
W3YUEHHBIX (PHU3MYECKUX SBICHUH B OKPYXKAIOIIEM MHUpPE, BBIJCNSAS HX CYIICCTBEHHBIC
CBOICTBa (IPU3HAKN)

Bnanenne ocHOBaMM TOHATHHHOTO ammapaTa M CHMBOJMYECKOTO SI3bIKA (DU3UKH U
UCIIONIb30BaHUE MX IS PEIICHHUs Y4eOHBIX 3aj[au; YMEHHE XapaKTepH30BaTh CBOICTBa Tell,
(bM3HYECKHE SIBICHHS U IIPOIECCH, HCIONb3Ys (pyHIaMEHTAIBHbBIC U SMINPHUECKHE 3aKOHBI

VYMeHHne OInmchIBaTh N3Yy4YCHHBIC CBOMCTBA TEI H (1)I/I3I/I"IGCKI/IG SABJICHUSA, HWCIOJIb3Yys
(1)I/I3I/I"IGCKI/IG BCIIMYMHBI

Bnanenne ocHOBaMHM METOZOB HAyyHOrO TIO3HAHMS C YYETOM COOJIOACHHS TPaBUII
Oe3omnacHoro Tpy/ja: HaOmroaeHue GU3NIECKUX SBICHUM:

YMEHHE CaMOCTOSITEIFHO COOMpPATh SKCIIEPHMEHTAJIBHYIO YCTAHOBKY M3 JAaHHOrO Habopa
000pyIOBaHUS 110 HHCTPYKIMH, ONIMCHIBATH XOJ] OIBITA U 3aIMCHIBAThH €TO PE3YIIbTaThl, Gop-
MYJIHPOBATh BEIBOJEI;

MIPOBEIICHNE MPSMBIX H KOCBEHHBIX U3MEPEHUN (PU3NIECKUX BEIMYNH: YMEHUE IUIAHUPOBATD
M3MEpPEHHS, CaMOCTOSTEIBHO COOHMPATh SKCIEPHUMEHTAIBHYIO YCTAHOBKY IO HMHCTPYKIIHH,
BEIUUCIIATh 3HAYCHUE BEUYMHBI ¥ aHAIM3UPOBATH IIONyYCHHBIE PE3YNbTATHl C YIETOM
3a/IaHHOM TIOTPEITHOCTH PE3yIbTATOB U3MEPEHUI;

MIPOBEICHAE HECIOXHBIX JKCIEPHMEHTAIBHBIX HCCICAOBAaHHN; CaMOCTOSTEIBHO COOHMPATh
9KCIIEPUMEHTAIBHYIO YCTAHOBKY M IIPOBOAUTH HCCIICAOBAHNE IO MHCTPYKIIUH, TIPEICTABIIATH
MIOTYYIEHHBIC 3aBUCHMOCTH (DU3MUSCKUX BEIMYMH B BHAE TAOMHUI] U IpadHKOB, YUIUTHIBATDH
MIOTPEITHOCTH, JIENIATh BEIBOAKI IO PE3yIbTaTaM HCCICIOBAHMUS

[ToHnMaHue XapaKTEPHBIX CBOMCTB (PU3NMUECKUX Mojeel (MaTepruanbHas TOYKa, aOCOMOTHO
TBEPIOE TENO, MOAEIH CTPOSHHS ra3oB, XKUAKOCTEH W TBEPIBIX Tell, IUIAHETApHAS MOIENb
aToMa, HYKJIOHHAs MOJIEb aTOMHOrO $Apa) U yMEHHE NPHUMEHSTh HX ISl OOBSICHEHHS
(U3MYECKHUX MPOLIECCOB

YMeHne OOBSICHATh (PU3MUECKHE TPOIECCH M CBOWCTBA TEN, B TOM YHCJIE M B KOHTEKCTE
CUTyallMii NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKkTepa, B YAaCTHOCTH, BBIABISATh NPUYHMHHO-
CIICICTBEHHBIC CBSI3U M CTPOHUTH OOBSICHEHUE C OIOPON HA M3yUeHHBIE CBOMCTBA (DPU3HMUECKUX
SIBIICHHH, (DU3NYIECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMmenue pemath pacu€THble 3aaayu (Ha 0ase 2 — 3 ypaBHEHMi), MCIONIb3ysl 3aKOHBI U
(hopMyITBL, CBsI3BIBaONINE (PU3UUCCKIE BEJTMUUHBL, B YACTHOCTH, 3aITUCHIBATE KPATKOE YCIOBUE
3a]1a9¥, BBISIBIISITh HEIOCTAONINE JaHHbIE, BEIOUPATh 3aKOHBI H (POPMYIIBI, HEOOXOMUMBIE TS
e pelleHus, MCIOJIb30BaTh CIPaBOYHbIE IaHHbBIE, NPOBOAUTH PACUYEThl M OLEHUBATh




Kon IIpoBepsiemble TpeOOBaHMSA K IPeAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHS

NpoBepPsIeMOro OCBOCHHS OCHOBHOI 00pa30BaTe/IbHON NMPOrpaMMbl OCHOBHOIO 00111ero
TpeOoBaHus o0pa3oBanusi Ha ocHoBe PI'OC

PCATMCTUYIHOCTL IMOJYYCHHOI'0 3HA4YCHUA (1)H3HHCCKOﬁ BCIIMYUHBI; YMCEHUC ONPEACIATH
PasMEpPHOCTDb (bnanecxoﬁ BCJIMYUHEI, nonyquHoﬁ py pEeIICHUU 3a1a4r

YmeHue XapaKTECpU30BaATh MPUHIUIIBI ):[eﬁCTBPISI TEXHUYCCKHUX yCTpOﬁCTB, B TOM YHCJIC
OBITOBBIX HpI/I60p0B, 1 NIPOMBIINUJICHHBIX TEXHOJIOTMYCCKUX IPOLECCOB IO HX OIHCAHUIO,
HCIIOJIb3ysA 3HAaHUA O CBOMCTBaxX (I)I/I3I/I‘ICCKI/IX SIBICHUN H HeO6XO[{I/IMLIe (I)I/I3I/I‘{€CKI/I6
3aKOHOMCPHOCTHU

VYMeHue HCIoIb30BaTh 3HAHHUS O q)I/ISI/I‘leCKI/IX SABJICHUSAX B HOBCCHHGBHOﬁ KU3HHU JIsd
obecrieueHns 0€30MACHOCTU NMpPHU OOpamieHUH ¢ OBITOBBIMH IIPUOOpaMM M TEXHHUYECKUMH
10 YCTPONUCTBAMH, COXPaHEHHs 3/I0POBbS M COOJIOACHHUS HOPM DKOJOTMYECKOTO MOBEIEHUS B
OKpYXKarolle cpejie; MOHUMaHHE HEOOXOAMMOCTH NPUMEHEHHS IOCTIKEHHH (U3MKH |
TEXHOJIOTHH JUIS1 pallMOHAJIbHOT'O IPUPOAOII0JIb30BAHN A

OnbIT oMcKa, TpeoOpa3oBaHus U MPEICTABICHUS HHPOPMAIUN (HPU3NUECKOTO COACPKAHUS C
WCTIONB30BaHWEM HH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA; yMECHUE OIICHUBATh
JIOCTOBEPHOCTbH MOJIY9CHHOW WH(POPMAIUK HA OCHOBE UMEIOIINUXCSI 3HAHUN U JIOTIOTHUTEIh-
1 HBIX HMCTOYHWKOB; YMEHHE HCIIONb30BATh IPH BBINIOJIHEHWN Y4YeOHBIX 3aJaHUi HAy4HO-
MOMYJISIPHYIO TUTEPATypy HU3MUECKOTO COCPIKaHUS, CITPABOYHBIE MaTEPHAIIbI, PECYPChI CETH
WHuTepHeT; BnajieHne 0a30BBIMH  HaBbIKaMH MpeoOpa3oBaHusi WHGPOPMAIMU U3 OJHOU
3HAaKOBOM CHCTEMBI B JpPYI'yl0; YMEHHE CO3/1aBaTh COOCTBEHHBIC IMICHMEHHBIE M YCTHBIC

COO6H.ICHI/I}I Ha OCHOBC I/IHq)OpMaHI/II/I N3 HECKOJIBKNX HCTOYHHKOB

HEPEYEHD 3JIEMEHTOB COAEPXKXAHMA, IPOBEPAEMbIX HA OI'D IO ®PU3HUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHWYECKUE SABJIEHU A
1.1 Mexannueckoe apmxenne. MarepuanpHas Touka. Cucrema orcyéra. OTHOCHUTENFHOCTD JBVIKEHUS
12 PaBHOMepHOe M HepaBHOMepHOe ABMkeHWe. CpemHss ckopocTh. Popmyna JUIS BBIYHCICHHS CpeAHEH
' ckopocTH: v = S/t
PaBHOMepHOE TIPAMONMHEHHOE JBUXKCHHWE. 3aBHCHMOCTh KOOPIMHATHI Tela OT BpPEMEHH B CiIydae
PaBHOMEPHOTO MPSMOJMHEHHOTO ABMIKCHUS:
13 | x(f)=x,+vf
I'paduky 3aBUCMOCTH OT BPEMEHH JIJISl MPOSKIIMHA CKOPOCTH, MPOSKIINN TIEPEMEICHHSI, TTyTH, KOOPAUHATHI
TIPH PAaBHOMEPHOM NPSIMOJIMHEHHOM JBHIKCHUH
3aBHUCHMOCTh KOOPIMHATHI TeJla OT BPEMEHHU B CiIydae paBHOYCKOPESHHOTO MPSMOIMHEHHOTO JBHKCHUS:
2
14 | SO=Veritass
DopMyITBI TSI TPOCSKITUK MTEPEMEIICHHUS, TPOSKIIUH CKOPOCTH U MPOSKIIUH YCKOPEHUS TMPH PABHOYCKOPEHHOM
MIPSIMOJIMHEHHOM JIBHOKCHHH :




Kon IIpoBepsiemMblii 3JIeMEHT COJePKAHUA

5, (=14,
U.‘f('f) =Upy T4, 1,
a.(f)=cast,

ILJ:_T: - U-_I: =2a.s,

I'paduxu 3aBUCUMOCTH OT BpEMEHH JUTS MPOCKIIMH YCKOPEHUS, IPOSKIIMH CKOPOCTH, MTPOEKIIUHU IIepEeMeEIeHHS],

KOOpAWHATHI ITPHU paBHOYCKOPCHHOM HpHMOHHHeﬁHOM JBUXKCHHUH

CBobonnoe nagenue. PopMyIibl, OMUCHIBAIOIINE CBOOOTHOE MajJeHHUE Tela 110 BEPTHKAIH (ABUKEHHE TElNa
1.5 | BHU3 WM BBEpX OTHOCHUTEIBHO MOBEPXHOCTH 3eMin). I'pamKy 3aBHCHMOCTH OT BPEMEHH IJISl MPOCKIUH
YCKOPEHHsI, IPOSKITMH CKOPOCTH ¥ KOOPJWHATHI IPH CBOOOAHOM MaACHUH TeJa [0 BEPTUKAIIH

CKOpOCTh PaBHOMEPHOT'O IBHXXEHUS TeJa TI0 OKpYKHOCTH. Hampasnenne ckopocTy.
dopmyra 115 BRIYHUCISHUS CKOPOCTH Yepe3 paanyc OKPYKHOCTH M IEPHO O0paIeHS:

2mR
T

LentpocTpemutensHoe yckopeHue. HampaBieHHe IIGHTPOCTPEMHTENBHOrO yckopeHus. dopmyna s

BBIYMCIICHUA YCKOPECHUA:

1.6 2
_u
=R
®opmyia, CBSI3BIBAIOMIAS IEPHUO U YaCTOTY OOpaIeHNUS:
V= L
T

Macca. ITnotHocTs BemectBa. @opMyna it BBIYUCICHHS TNIOTHOCTH:

_m

L7 | P=%

1.8 | Cuna — BekropHas ¢pusndeckas BenuurHa. CI0XKESHHE CHIT

1.9 | Ssnenwme unepruu. [lepBriii 3akon HeroToHa

BTopoii 3akon HeroToHa:

—

110 | F=m-a

CoHanpaBIeHHOCTh BEKTOPA YCKOPEHMsI T€JIa U BEKTOpa CUJIbI, JEMCTBYIOIIEH Ha TEIO

BzaumonerictBue Ten. Tperuit 3akoH HeroToHa:

111 | F,

TpCHI/Ie TOKOsA U TPCHHUEC CKOJIbKCHU . (DopMyna IJI1 BBIYUCIICHUA MOAYJIA CUJIbI TPEHUSA CKOJIbIKCHUA!

112 | Fp=p-N

1.13 | Jdedopmarnus Tena. Yupyrue u Heynpyrue neopManuu. 3akoH ynpyroi aedopmanuu (3akoH ['yka):




Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN

F=k-Al

BCCMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

my -m,

F=G 1 2
-

1.14 R
Cuna 1sxecTu. Y ckopeHre cBOOOIHOTO MaJIeHUS.
dopMyiia A5 BBIYUCIICHUS CUJIBI TSHKECTH BOJM3U TOBEpXHOCTH 3emun: F = mg.

JBmxenue mnaner Bokpyr Connna. [Tepeast kocmuueckasi CKopocTh. HeBecOMOCTh U Tieperpy3Ku
Wmnynbc Tena — BeKTopHast (pu3ndecKas BeJIHMUHHA.

115 | p=mU
Nmnynse cucremsl Ten. M3Menenue nmnysbca. MIMmynbe cuisl
3aKoH COXpaHEHUS UMITYJIbCa VIS 3aMKHYTOH CHCTEMBbI TEI:

1.16 | p=myly +mipU, =const
PeaxkTuBHOE NBUKEHUE
Mexannyeckas padora. Dopmyna Juist BEIYACICHHUS Pa0OThI CHITBI:

A=Fsoosa
Mexannueckast MOIIIHOCTb:
1.17
A
N==
5
Kunernueckas u norenuunansHas seprus. ®opmyna 11 BBIYUCICHUS KUHETUYECKON SHEPruu:
2
E. = mi
2

1.18 | Teopema o KMHETHYECKOH dHepruu. PopMysIa A1 BRIYUCICHHS MOTCHIHAILHON SHEPTHUH TEIa, TOJHITOTO
Hag 3eMiéii:

E,=m gh
MexaHnueckast SHEprHusi:
E=E;+E,

1.19 N N
3aKOH COXpaHEHHs] MEXaHU4YecKol sHepruu. @opMyna A 3aKOHa COXPaHEHUSI MEXaHUYECKOM SHEPruu B
OTCYTCTBHUE CHJI TpeHus: E = const.
[IpeBpailieHue MEXaHUYECKON SHEPTrUU NPU HAJIMYHUU CHJIBI TPEHUSI.
[IpocTbie MexaHU3MBL. «30JI0TOE NIPABUIIO» MEXAHUKU.
Poruar. Mowment cuist: M - FI.

1.20 VYciioBue paBHOBECHS pplyara:

M +M, +..=0

ITopBmxubIN 1 HenoaBMKHBINA 0s10Ku. KITJ] TpocThIX MexaHU3MOB,




Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN

n= Anonesnas
AS&I]:E‘IEEE&H

1.21

[aBnenue TBEpAOroO TENA.
dopmyna 1Ji BBIYUCIEHUS JaBJIEHUs TBEPAOrO Tea:

_F
P==-

JaBnenue raza. AtmocepHoe JaBiIeHuE.
FI/IZ[pOCTaTI/I‘IeCKOG AaBJICHUEC BHYTPHU KUIKOCTH.
@®opMyiia AJ1s1 BBIUUCIIEHUS 1aBIEHUS BHYTPU XKHJIKOCTU!

p=pgh+p_,

1.22

3akoH [lackamns. 'uapaBianueckuii mpecc

1.23

3akoH Apxumena. @opmyra ass OoNpeAeNeHUs BEITANKUBAIOIEH CUITBI, IEHUCTBYIONIEH Ha TEIO, MOrpy>KEHHOE

B JKHJKOCTb HJIM I'a3:

Vcnosue nmaBanms tena. [lnaBanue CYyJJOB 1 BO3IyXOIlJTaBaHHUE

1.24

MexaHndeckre KoneOaHus. AMIIIUTYA, IEPUOJ] U YyacToTa kKonebanuil. dopMynia, CBA3bIBAIONIAS YACTOTY U
TIepUOJT KOJICOaHHMN:

1.25

MaremaTu4ecKkuid U NPY)KUHHBIN MasTHUKH. [IpeBpaliieHue SHepriuu Mpu KoyieOaTeIbHOM JIBUIKCHUH

1.26

3aryxaromye KoeOanus. BeHyXIeHHbIE KoieOaHus. PesoHanc

1.27

Mexanuueckue BonHbI. [IpononbHble U nonepedHble BOJIHBI. [lJIMHA BOJIHBI U CKOPOCTb PacHpOCTpPaHEHUS
BOJIHBIL:

h=v-T

1.28

3Byk. ['poMKkocTh M BhIcOTa 3BykKa. OTpakeHHE 3BYKOBOHM BOJHBI Ha TpaHuWIle IBYX cpea. MHpas3Byk
YIBTPa3ByK

1.29

Ipaxmuueckue pabomoi

Uzmepenne cpemHel IUIOTHOCTH BEIISCTBA; apXHMEIOBOH CHIIBI; KECTKOCTH MPYXKHHBI; KO3 PUIICHTA
TPEHHS CKONBKEHHS; pabOTBI CHIIBI TPEHWUS, CHJIBI YIPYTOCTH; CPEOHEH CKOPOCTH IBIDKCHHS OpycKa IIO
HAKJIOHHOM TUIOCKOCTH; YCKOPEHHUsS OpycKa IpH IBIKCHHH IO HAKIIOHHOHN INIOCKOCTH; YacTOTHl M TEpHOIA
KONeOaHUiI MaTeMaTHIEeCKOr0 MasTHHUKA; YaCTOTHI U MepHoa KOJeOaHUH MPYKHUHHOTO MasTHHKA; MOMEHTA
CHUTBI, IEWCTBYIOIIETO Ha PhIUar; paboThl CHIIBI YIPYTOCTH MPH MOAbEME TPYy3a ¢ TOMOIIBI0 HEMOJBIKHOTO
0J10Ka; pabOTHI CHITBI YIIPYTOCTH MIPU OABEME TPy3a C TIOMOIIBI0 TOABHIKHOTO OJIOKA.

HccnienoBanre 3aBHCUMOCTH apXMMEOBOM CHIIBI OT 00bhEMa MOTrPYXKEHHOM YacTH Tella W OT IUIOTHOCTH
JKUJIKOCTH; HE3aBUCHUMOCTU BBITAJIKMBAIOIIEH CHJIBI OT MAacChl T€Na; CHJIbI TPEHHSI CKOJNBXKEHUS OT CHJIBI
HOpPMAaJIBHOTO JaBJIEHUS U OT POJia MOBEPXHOCTH; CUJIbI YIIPYTrOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENEHH
JeopMaIHy MPYKUHBI; YCKOPEHHUs OpyCKa OT yIiia HaKJIOHA HalpaBJIsSIoIIe; eproaa (4acToThl) KomeOaH
HUTSHOTO MAasTHWUKA OT JUITMHBI HHUTH; Teproma KojcOaHWi MPY>KUHHOTO MAasTHHKAa OT MacChl Ipy3a
1 JKECTKOCTH MPYKUHBI; HCCIICAOBAHNAE HE3aBUCHMOCTH TEPHO/a KOJIeOaHUH HUTSIHOTO MasTHUKA OT MacChl
rpys3a. [IpoBepka ycinoBusi paBHOBECHS phlyara
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Dusuyeckue sA61eHUSL 8 npupode: MMPpUMEPBLI IBUXKCHUA C PA3JIMYHBIMU CKOPOCTSIMHU B JKUBOI U HEKHBOM
opupone, JICCTBUE CUJIBI TPEHUA B IIPUPOAC U TCXHUKE, IPUJIIMBBI U OTJIUBbI, ABUKCHUC IIJIAHCT ConHeyHoH

1.30 | cucTeMbl, peakKTHBHOE IBHIKEHHUE KUBBIX OPraHU3MOB, PhIUard B TEJE YENIOBEKA, BIUSHHE aTMOC(HEPHOIO
JABJICHUS Ha >KUBOM OpraHu3M, IUJIaBaHWE pbIO, BOCIPHUSATHE 3BYKOB JKMBOTHBIMHU, 3EeMIIETPICEHHE,
celicMUYecKHe BOITHBI, I[yHaMH, 9X0
Texnuueckue ycmpoticmea: CIUAOMETP, NaTUYUKH TIOJOXKEHUS, PACCTOSIHUSA U YCKOPEHHS, IUHAMOMETD,

13] | MOMUIMIHHKH, PaxeTsl, phiar, MOJIBUKHBIM W HETIONBIKHBINA OJIOKH, HAKJIIOHHAs TIJIOCKOCTh, IMPOCTHIE

' MEXaHHU3MBI B OBITY, COOOIIAIONINECS COCYABI, YCTPOUCTBO BOJOIPOBO/IA, IHIPABINYECKUN ITpecc, MaHOMETD,
6apoMeTp, BEICOTOMED, MOPIIHEBOI HACOC, APEOMETP, HXOJIOT, HCIIOIH30BAHHE YIbTPa3ByKa B OBITY U TEXHUKE
2 TEITJIOBLIE SIBJIEHU A
21 OCHOBHBIE TIONOXKEHHUS MOJICKYISIPHO-KHHETHUECKOW TEOpUU CTpOeHHWs BemlecTBa. Mozaenu TBEPIOToO,
' YKHJIKOT'O M Ta3000pa3HOro cocTosHMI BemecTBa. Kpucraninueckue u amopgHbIe Tea
29 JBuxenue yactuil Bemectsa. CBs3b CKOPOCTU JIBUYKEHUS YaCTHI] ¢ TemmnepaTypoil. BpoyHoBckoe nBuKeHue,
' b dy3us

2.3 | CmauymBaHue M KalTWJUIIPHBIC SIBICHUS

2.4 | TennoBoe pacIIMPEHNE U CKATHE

2.5 | TennoBoe paBHOBECHE

2.6 | Bayrpennss sHeprus. Paborta u Temonepenayda Kak cioco0bl N3MEHCHHS BHYTPCHHEH YHEPrHH

2.7 | Bugpl Temnonepenaun: TEMIONPOBOIHOCTD, KOHBEKIIHS, H3ITyUCHUE
HarpeBanue n oxnaxnaenue ten. KomnmuecTBo TennoTel. Y aeiabHas TEIOEMKOCTD:

2.8 —

O=cm(t,~1)
3aKoH COXpaHEHHUs SHEPTUH B TEIJIOBBIX MpoIIeccax. Y paBHEHUE TEIUIOBOTo OaaHca:
2.9 Q1+Q2 +.=0
210 Ucnmapenne n koHzmeHcamus. l3MeHeHWe BHYTpEHHEH SHEpPrHMHM B TPOIECCE WCIAPSHUS W KOHICHCAIIHU.
' Kunenne sxunkoctu. Y nenbHast Temiota napoodpasosanus: L = Q/m

2.11 | BnaxxHocTh BO3IyXa
[InaBnenne m kxpucramwmm3anus. M3meHeHwe BHYTpEHHEH SHEPrHH IpH IUIABICHHM W KPUCTAJUIM3AIIHM.
Y nenbHas TEIIoTa IJIaBICHUS:

212 Q

=2
m

2.13 | BuyTpeHHsist PHEPrHsl CropaHust TOIUIMBA. Y IeJIbHAs TEIUIOTa Cropanus Tormuea: g = Q/m

2.14 | Tpuanune! pa6boTe! TerIoBbIX apuraTeneii. KI1/] rerumoBoro apurartens
Ipaxmuueckue pabomoi
Wzmepenne yaenpHON TEIUIOEMKOCTH METAJUTNIECKOTr0 IMIHHIPA; KOTHIECTBA TEILIOTH, TOTYIEHHOT0 BOION
KOMHATHOH TeMmepaTypbl (DUKCHPOBAHHOH MAaccChl, B KOTOPYIO OITYIIEH HATPETHIH IIIMHIp; KOJIMYECTBA

2.15 | TemyoTHI, OTHAaHHOTO HATPETHIM NWJIMHAPOM, IIOCIE OIYCKaHUS €ro B BOAY KOMHATHOH TEMIICpPATypHI;
OTHOCHTEIFHON BIAKHOCTH BO3/IyXa; YACITbHOW TEIUIOTHI IUTAaBJICHUS Jbaa. MccrenoBaHnne W3MEHEHHS
TEMITepaTypbl BOABI IPH PA3THYHBIX YCIOBUSX; IBJICHUS TEIIOOOMEHA IIPH CMEIINBAHIH XOJIOTHOM U TopsTaeit
BOJIbI; MPOLECCA UCIIAPEHUs
Qusuueckue saenus 6 npupode: TOBEPXHOCTHOE HATSHKEHUE M KAITWIUISIPHEIC SIBIICHHS B IPUPOE, KPUCTAILIE]

2.16 | B mpupone, uznydenune ConHIa, 3aMep3aHUe BOJOEMOB, MOPCKUE OpH3BI; 0Opa3oBaHHUE POCHI, TYMaHa, UHE,

CHCTa




Kon IIpoBepsieMblii 3JIEMEHT COePKAHMS
Texnuueckue ycmpoiicmea: KamuUIAPhl, TPUMEPBl UCIOIB30BAHUS KPUCTAJIIOB, KHUIKOCTHBIH TEPMOMETP,
2.17 | maT4MK TeMIepaTyphl, TEPMOC, CUCTEMa OTOIUICHUS OMOB, TUTPOMETPBI, ICHXPOMETp, HapoBas TypOUHA,
JIBUTaTeIh BHYTPEHHETO CrOPaHus
3 DJIEKTPOMAT'HUTHBIE SIBJIEHU S
3.1 | Dnexrpusanus Ten. J[Ba BHIA SIEKTPUUECKHX 3aPAT0B
3.2 | B3aumogeiicTBre 3apsbkeHHBIX Tel. 3akoH KyinoHa
3.3 | 3akoH coxpaHEHHUs IEKTPUUYECKOTO 3apsaa
34 Onekrpudeckoe mone. HampskEHHOCTh DIIEKTPUYECKOro TOJsA. [IPHHIUI CYNMEPHO3UIUHA DIICKTPUICCKUX
' noJieii (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snekrpudeckux 3apsinoB. JIelicTBIE 2IEKTPUISCKOro MO Ha DIISKTpHUYecKue 3apsiibl. [IpoBoaHUKH
' W IUDJIEKTPHKH
36 IocTostHHBIM nekTprueckuii ToK. JlelcTBus snekTprudeckoro Toka. Cuna Toka. Hanpspkenue.
' =g/t ,U=A/
37 DJIeKTPUYECKOE COMPOTUBIICHHUE. Y IEBHOE HIEKTPHUECKOE COMPOTURIICHHUE:
' R = pl/S
3.8 | 3axon Oma must yuactka snexrpuueckoit nenu: | = U/R
IocnenoBaTenbHOE COSANHEHNUE POBOJHUKOB!
T r r
3.9 | IlapannensHoe coefMHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=I+1; Rzﬁ.
] B ST 2
CMelIaHHbIe COSIMHEHUS IIPOBOIHUKOB
3.10 | Pabora u momHOCTE AsekTpryeckoro Toka. A = Ult, P = Ul
3akon J[>xoymns — Jlenmna:
3.11 2
O=I"-R-t
3.12 | OnbiT Opcrena. MarHuTHOE TI0JIE TPSIMOTO MPOBOJHKUKA C TOKOM. JIMHUY MarHUTHON MHIYKIIUN
3.13 | MarauTHOE 1oJI€ MOCTOSTHHOI'0 MaruuTa. B3anmMoeicTBre MOCTOSHHBIX MAarHUTOB
3.14 | JleficTBHMe MAarHUTHOTO TIOJISI HA TPOBOJAHHUK C TOKOM
3.15 | Omnbiter ®apanes. SArneHue sneKTpoMarHuTHON HHAYKIWH. [Ipamiio JIeHna
Tpaxmuueckue pabomoi
H3MmepeHre DIIEKTPHYECKOT'O0 CONMPOTUBJICHHUS PE3UCTOPA; MOIIMHOCTH 3JIEKTPUYECKOTO TOKa; paboThI
AJIEKTPHYECKOTO TOKA.
HccrienoBanre 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAIONMIETO B IPOBOJHUKE (PE3UCTOPBI, JIAMIIOUKA), OT
3.16 | HampspkeHUs Ha KOHIIAX MPOBOJHHMKA; 3aBUCHMOCTH COIPOTHBIICHUS OT JUIMHBI MPOBOMHHWKA, TUIOMIATH €T0
MTOMEPEYHOr0 CEUCHUS U YACITBHOTO COMPOTHBIICHHMS.
[IpoBepka mpaBuiia JJIsl AIEKTPUUYCCKOTO HAMPSHKCHUS TPH TOCIEI0BATEIFHOM COCTUHCHHH TTPOBOJTHUKOR;
MpaBWJIa JUTSL CHJIBI BJICKTPHYECKOrO TOKAa TPH TapajuieIbHOM COCIUHEHHH IPOBOJHUKOB (PE3UCTOpPHI U
JIAMIIOYKA)
317 Qusuueckue aeieHUs 8 NPUpooe. dSICKTPUICCKUE SBICHUS B aTMochepe, SJICKTPUIECTBO KUBBIX OPraHU3MOB,

MAramMTHOC I10JIC BCMJ'II/I, I[peﬁ(b ITOJIFOCOB, POJIb MArHUTHOI'O MOJIA JJIA )KMU3HH Ha BGMJ'Ie, MOJISIPHOC CUAHUC




Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN

Texnuueckue ycmpoucmea: SIEKTPOCKOIL, aMIIEPMETP, BOIBTMETP, PEOCTaT, CUETYHK IIEKTPHIECKON SHEPTHH,
3.18 | amexTpoocBeTHTENBHBIE IPUOOPBI, HAarpeBaTeNbHBIE  AIEKTPOIPUOOPHI  (TIPUMEpBI),  IJIEKTPHUYECKUE
MPEeIOXPAHUTEINH, JIIEKTPOMATHUT, SJIEKTPOABUTATENb IIOCTOSHHOI'O TOKA, FEHEPaTop MOCTOSIHHOTO TOKa
3.19 | DnekrpomarHuTHeie BonHBL [lKkaa 3J1eKTpOMarHUTHBIX BOJIH
3.20 | JlyueBas monens cera. [IpsiMonmHeHOE pacpOCTpaHEHUE CBETa
3.21 | 3axoHn orpakenus csera. [liockoe 3epkaiio
3.22 | penomiienne cBera. 3aKOH NPEIOMIICHHS CBETA
3.23 | ucnepcus cera
3.24 | JIunza. Xox nyueit B tunze. @oKycHOe paccTosiHue JTuH3bL. OnTrdeckas cuiia tunsel: D = 1/F
3.25 | I'ma3 kak ontuueckas cucrema. Ontuyeckre npuOopsl
Tpaxmuueckue pabomol
W3MepeHne ONTHUYECKOH CHIIBI COOMpAaromie JIMH3BI; (POKYCHOTO PACCTOSIHHS COOMparome JUH3BI (IO
CBOMCTBY PaBEHCTBA Pa3MepoB MpeAMETa U N300pakeHHs, KOra MpeMeT PacliojiokKeH B ABOWHOM (oKyce),
3.26 | mokasarens MPeOMIICHHS CTEKIIA.
UccnenoBanne cBoicTBa W300pa)KCHUS, IOJYYESHHOTO C ITOMOINBIO COOMpAIONICH JIMH3bI; W3MEHCHUS
(OKYCHOTO pPaccTOSHHS ABYX CIOKEHHBIX JIMH3; 3aBUCHMMOCTH YIJIa TPEJIOMIICHHUSI CBETOBOIO JIy4a OT YIJia
TaJICHUs HA IPaHUIIE «BO3IYX — CTEKIIO»
3,97 Qusuyeckue senenus 6 npupode: 3atmenus ConHua u JIyHbl, IBeTa Tell, ONTUYECKHE SBJICHHUS B aTMocdepe
' (uBer Heba, pedpakuus, pagyra, MUPaK)
3.28 | Texnuuecxue ycmpoiicmea. o4k, IEpUCKoI, (poToanmapar, ONTHIESCKUE CBETOBOJIBI
4 KBAHTOBEGLIE SBJIEHM A
4.1 | PagnoaktuBHOCTE. AJb(a-, OeTa-, raMMma-u3inydeHus. Peaknnu anbga-u Oera-pacnaja
4.2 | Omwitel Pezepdopna no paccesauto anba-vacrui. [Inanerapras Moienb aTtoMma
4.3 | CoctaB aToMHOTO spa. M30Tomb!
4.4 | Ilepuon momypacriiaja aTOMHBIX sIep
4.5 | Spepuble peakunu. 3aKOHbI COXPAHEHHUS 3aPsJOBOTO U MACCOBOTO YHUCEI
46 Qusuyeckue A61eHUs 8 NPUpode: eCTECTBEHHBINA PaliOaKTUBHBIA (OH, KOCMUYECKHE JTy4YH, PaHOaKTHBHOE
' M3JTy4eHUE IPUPOIHBIX MUHEPAJIOB, ACHCTBHE PaliOAKTUBHBIX U3JyYCHHUI HA OPraHU3M YeJoBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOIN, WHAWBUIYaJIbHBIA [O3UMETp, Kamepa BuilbcoHa, siepHas
SHEpreTHKa

YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30OBATEJILHOTO
MMPOIIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI JUTSA YYUEHUKA

METOANUYECKHE MATEPHAJIBI J1JIAA YYUTEJIA



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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