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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3uke Ha YypOBHE OCHOBHOIO o0O0IIero o0pa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ylibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC O0Q, a Takxke ¢ yu€tom deaepanbHON padoueii mporpaMMbl BOCIIUTaAHUS U
Konuenuuu npenonaBanust yuedHoro npeamera «duzukay.

Copepxkanue mnporpaMmbl 1o (u3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHO-HAYyYHOH TPAaMOTHOCTH OOYYalOIIMXCS M OPraHU3alui0 H3yYeHHs
¢u3nKn Ha NEATEIHHOCTHOM OCHOBEe. B mporpamMme mo (u3MKe yYUTBHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mpeamera B peanuzanuu tpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM O00yUEHHUs, a TAKKe
MEXXIIPEJIMETHBIE CBA3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeenieHrne yueOHOro maTepuana
1o rojgaM obyueHus (1o Kiaccam), MpeajiaraeT IPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3Y4YEHHS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOIO COJIEpKAHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa € 1LEIbI0 OKa3aHUS METOJUYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU pabouelt mporpamMmbl 0 y4eOHOMY HPEIMETY.

®dusuka ABISETCS CUCTEMOOOPA3YIOIIUM JIJISl €CTECTBEHHO-HAYYHBIX YIEOHBIX
PEIMETOB, MOCKOIBbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEHN, OUooruei, acTpoHoMuel u puznueckoit reorpadueid, BHOCUT
BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, NPEJOCTaBIseT Haubojee sCHbIe
o0Opa3upl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUs, TO €CTh CIOCc00a MOJyYEHHS
JIOCTOBEPHBIX 3HAHUH O MUpE.

Onna W3 TNIaBHBIX 3a/ady (PU3MYECKOro OOpa3oBaHUsI B CTPYKTYpe OOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH H
MHTEpECca K HayKe y 00ydaronuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIEIYIOIUMU KOMIIETEHTHOCTSMHM, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e Hay4HO OOBSACHSTH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHOPETHPOBATH  JIaHHBIE U KCIOJB30BaTh  HAYYHBIE
JIOKA3aTeIbCTBA JJIS1 IOJyYEHHS BBIBOJIOB.

[enu wusyueHuss (Pu3NKK HAa YpPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUS
onpeznenensl B Konmenmuu mnpenonaBaHusi ydeOHoro npenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHuzamusx Poccuiickoit ®Denepaiuu, peamu3yOIUX
OCHOBHBIE  0011€00pa3oBaTebHble MPOTpaMMbl, YTBEPKAEHHOH pelIeHUEM



Komnnerun Munucrtepctsa npocsetnienus Poccuiickoit deaepanuu (MpoToKoa oT 3
nekadps 2019 r. Ne [1K-4BH).
eaun nzyyenus GU3NKU:

NpHOOpETeHHEe HHTEepeca M CTPEeMJICHHS OOyJaloNUMXCS K HAydYHOMY
U3YYCHHIO MPUPOABI, PAa3BUTHE HUX HMHTEUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE IPEACTABICHHH O HAYYHOM METOJI€ IO3HAHUA U (POpMUPOBAHHE
UCCIICIOBATEIBCKOTO OTHOMICHUS K OKPYKAFOIIUM SBJICHUSM;
(dbopMUpOBaHHE HAYIHOTO MUPOBO33PEHHUS KaK pe3yJIbTaTa H3ydeHHsI OCHOB
CTPOCHUS MaTepPUHU M (PyHIAMEHTAJIBHBIX 3aKOHOB (DU3UKU;
dbopMHpOBaHUE TPEACTABICHUH O POIU (DM3UKH IJIs Pa3BHTHS JIPYTUX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOT Ui,

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oymyrien
1po()eCCHOHATIBHOM IEATEIBHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

JlocTrkeHue 3TUX Uenedl mporpamMmbl Mo ()U3UMKE Ha YPOBHE OCHOBHOTO
o01iero oopazoBaHusl 00€CIIEUNBAETCS PEILICHUEM CIIEAYIONINX 3244

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSAX;

NpUOOpETeHHE YMEHUN ONMUCHIBATH U OOBSACHATH (DU3UUECKUE SIBJICHUS C
VCIIOJIb30BAaHUEM IIOJTYYECHHBIX 3HAHUI;

OCBOCHHE METOJIOB pELIECHUA NPOCTEUIIMX PacuyE€THBIX 3aJad C
UCIIOJIb30BaHUEM buznyecKux MoJieNeH, TBOPUYECKHUX "
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHUI HaOII0AaTh MPUPOJIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble  pabOTBl M SKCHEPHUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(pOpMaIel (PU3NUECKOro COACp>KaHUM,
BKJItOYasi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHATIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O c(hepamu npodeccHoHaTbHON NesATeNbHOCTH, CBA3aHHBIMU
C (U3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTHKEHUAX (PU3UYECKOM HayKH.

Ha u3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETrO

oOpazoBanus oTBoauTcs 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
KkJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 daca B Helemro).

[Ipennaraemsiii B mporpamMmme mo ¢Gpu3MKe MnepevyeHs JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTEIb JIeTaeT BEIOOP MPOBEICHMS



7a00paTOpPHBIX PabOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0o0y4JarommMxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeiaraéMbIX B pamMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa 10 (hU3HKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

Pa3nesn 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAKOIIEr0o MUPA.

®usnka — Hayka o mnpupone. fABneHus npupoibl. PUNYECKUE SABICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouzuueckne BenuuuHbl. W3mepenmne ¢usndeckux BenuduH. Duszmueckue
npubopsl. [Torpemnocts u3mepennii. MexayHapoaHasi CuCTeMa €IMHHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BONPOCA, BBIIBMJKEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE THIOTE3, OOBICHEHHE
HaOmogaeMoro apienus. Onucanue GU3NUecKuX SBJICHHUI C MOMOILBIO MOJIETEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®duznueckue npubOOpPHl U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM U
U(GPOBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€IEHUS IIKaJIbl U3MEPUTENBHOIO MPUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenne o0bEMa KUIKOCTU U TBEPAOTO TENA.
4. OmnpeneneHue pa3sMepoB MAJIbIX TE.
5. W3mepenue temieparypsl INpH NOMOIIHM >KHIKOCTHOTO TEPMOMETpPA H
JNaTYuKa TEMIEPATYpPHI.

6. IIpoBenenue wmcciieoBaHMs MO MPOBEPKE TMIIOTE3bl: JAIbHOCTh MOJIETA
IIapuKa, MyIEHHOTO TOPU30HTAJIBHO, TeM OOJbIlle, YeM OOJbIlle BhICOTA
IyCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS O CTPOCHMHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HMX pa3mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne yactul BemectBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHUI[ C
temmnepatypoil. bpoyHoBckoe nBwkenue, nuddysus. BzaumoaencTBue yacTuil
BEILIECTBA: IPUTSKEHNUE U OTTAIKWBAHHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJTMYECKUX) Tel. B3auMocBsA3b Mexay CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpauuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.



2. HaGmonenue nuddysun.
3. HaOmionenue  siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie padbomost u onvimet.

1. OneHka JuUaMeTpa aroMa METOAOM psioB  (C  UCIOJIb30BAHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnpIThI MO0 OOHAPYKEHUIO AEHUCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSIKEHUSI.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPAaBHOMEPHOM ABMXKEHHUH. Pacu€r mytu u
BPEMEHHU JIBUOKCHUSL.
SBneHne wHepuuH. 3aKOH HWHEpUUHU. B3auMoAEHCTBHE TeN KaK NPUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
00BbEMa BEIECTBA.
Cwita Kak xapakTepucThKa B3auMoAeucTBUs Tell. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. fIBIICHHE TATOTEHUS U CHIIA
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxxenue
CWJI, HAPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHomelcTByromas cui. Cuna TpeHMs.
TpeHue CKOJIbKEHHS U TPEHUE NOKOsA. TpeHue B MPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOTO ABUKEHUS Tea.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst MHEPIIMHU.
4. HaOmroneHue n3MeHEHUs! CKOPOCTHU MPH B3aMMOJICHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHHe CuIl, HAIPABJIEHHBIX MO0 OJHOM MPSMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOrO JABUKEHUS (IIApUKA B KUIAKOCTH,
MOJIETIU JIEKTPUYECKOI0 aBTOMOOMIIS M TaK JaJiee).

2. Ompezenenue CpelHEed CKOPOCTH CKOJNBXKEHHsI Opycka WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JAEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJ, sKHAKOCTEN M ra3os.



JlaBnenue. CriocoObl YMEHBIIIEHUS U YBEIWYEHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTHU OT TiyOuHBL. ['mapocrarnueckuii
napajgokc. Coobmiatomuecs cocybl. [ 'uipaBinueckue MexaHu3Mbl.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emin. OmnbiT Toppuuennu. M3mepenne atmochepHOro
JaBJieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )XUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeNO. BrITankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs )KUJIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJIKHBAIOUIEH CHIIBI OT 00BhEMA MOTPYKEHHON YaCTH Tela
Y TJTOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIENW CUJIBI BECY BBITECHEHHOMU KUJIKOCTH.

8. YCJOBHE IUIaBaHUA TEJ: IUIaBAaHUE WIIN MTOTPYKEHUE TEI B 3aBUCUMOCTH OT

A T o

™~

COOTHOIIIEHUS TUIOTHOCTEU TENA U )KUIKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOH B
YKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIIKUBAIOIIEH CHUIIbL, IEMCTBYIOIIECH HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OmnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJKUBAIOIIEH  CHIIBI,
JEICTBYIOIIEH Ha TENO B )KUJKOCTH, OT 00bEMA NOrPYKEHHOU B )KUJIKOCTh
YaCTH TeJa U OT TUIOTHOCTH YKUJIKOCTH.

5. KoHCTpyupoBaHHE apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKHM U
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHEpPrus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeic MexaHHU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBumio

paBHOBecus pbryara. [I[pumeHeHme npaBuia paBHOBECHS phiuara K 0J10Ky. «30710TO€



npaBuiio» mexanuku. KITJI mpocteix Mmexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas dHeprus. KuHermyeckas U IOTEHUMANbHAs JHEPTHUS.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsbl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JIBHXKEHUH TeJa 1Mo

TOPU3OHTAIILHOM ITOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUS
BemecTBa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJA. ONBITHI, MOATBEPKAAKOLINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH.

Monenu TBEPIOro, >KHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmmueckue u amopdusie Tema. OObSICHEHHE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJOXEHUW MOJIEKYJISPHO--KHHETUYECKON TEOpUH.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKEHUS
gacturl. Buyrpenuss osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEPIHH:
TerIonepeaaya u coBepiieHue padbotsl. Busl Teronepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIMS, U3JTyYCHHUE.

KonmdectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BelIecTBa. TemiooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CTOPaHUSL.

[Tpunmuner pabotel TemnoBbix napurareneit KIIJ[ temmoBoro nBuraresns.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenne ssBieHnii cMauMBaHUsl M KaMWIISPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpesanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO TEUCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSHKCHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOJACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [JaBJIEHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JJTMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
TerIonepeaay U padboThl BHEITHUX CHJI.

UccnenoBanre sBIEHUA TEMIOOOMEHAa MMPU CMEIIMBAHUU XOJIOJHON U
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOIO  BOJOW  MpH
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIHJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [[Ba pona sneKkTpuuecKux 3apsaoB. B3ammopernctBue
3apspDKeHHBIX  Tel. 3akoH KynmoHna (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsYKEHHBIX TEJI OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUSI MEXKY TEIaMM ).

OnekTpuueckoe mone. Hampsok€HHOCTH 3eKTpuueckoro mojisd. IlpunHiumn
CYNEPHO3ULIUU IEKTPUUECKUX TTOJIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM U JOUARJEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ComnpoTuBneHne NpOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
JU1s ydacTka uend. [locnenoBaTenbHo€E U apauieIbHOE COEAMHEHNE IPOBOIHUKOB.

PaGora u MOMmMHOCTH dJIEKTpUYECKOTO0 TOKa. 3akoH Jlxoyns—JleHa.
DneKTpUYecKre IeNu U MOTPEOUTETN dIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUThl. B3anMo1elicTBrE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nojie. MarautHoe mnosie 3eMJIM M €ro 3HauyeHWe i KM3HU Ha 3eme. OmnbIT
Opcrena. MarautHoe moJie 3JIeKTpudYeckoro Toka. [IpuMenenne 3J1eKTpoMariuToB
B TEXHUKE. J[eMICTBUE MAarHUTHOT O MOJI HA TPOBOJHUK C TOKOM. DJIEKTPOBUTATEIb
MOCTOSIHHOTO ~ TOKa. VICnoJib30BaHHWE DJEKTPOABHUrarelied B  TEXHHYECKHX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

OmneiTel @apanesd. SABnenne snekrpomarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrniocoOb1 MTOJTyYEHHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DIIeKTpHU3aLHs TEN.
JIBa pojia 3JIEKTPUUYECKUX 3aps 0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEMCTBUE JIEKTPOCKOMIA.
DIIEKTpOCTaTUYECKAs UHAYKIUSI.
3aKOH COXpaHEHUS INEKTPUUECKUX 3apsIOB.
[IpoBOIHUKY U JUATEKTPUKH.
MopennpoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO MOJIS.
HcTounnky mOCTOSHHOTO TOKA.
JIefCcTBUSA DIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuibl TOKa aMIePMETPOM.
. I3mepenune 3JIeKTpUYECKOro HapsKeHUsT BOJIbTMETPOM.
. Peocrar u mara3zuH conpoTUBIICHUIA.
. BzaumogencTBre NOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJOCOB MarHuTa.
. MonennpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MATHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME€ MarHUTHOTO TI0JIS1 HA MPOBOJHUK C TOKOM.

DIIEKTPOABUIATENb MTOCTOSHHOTO TOKA.

HccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHON MHYKIUU.

Onbitel apapes.

3aBUCUMOCTh HAIlpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCIOBUM €ro
BO3HHUKHOBEHHS.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

AN

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel MO HAOJMIONEHHWIO DJIEKTPU3AIMU Tel HHAYKIUMEH W TpHu
CONPUKOCHOBEHHH.

UccnenoBanue AeMCTBUS SJIEKTPUUYECKOTO TMOJSI HA TPOBOJHUKU U
JTUDJIEKTPUKH.

Coopka 1 nmpoBepka padOThI AIEKTPUUECKON IIEMH MOCTOSIHHOI'O TOKA.
N3Mepenue u peryiupoBaHie CUIbI TOKA.

N3mepenune u peryinnupoBaHue HaNpPsKEHU.

UccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4YE€pPE3 PE3UCTOpP, OT
CONPOTUBJICHUSI PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUYECKOTO
COMPOTHUBJICHUSI TPOBOAHUKA OT €ro JUIMHBI, IUIOMIAJA MOMEPEUYHOrO
CEUYEeHUs U MaTepHana.

[IpoBepka mnpaBwiia CIOXKEHUS HANPSHKEHUM MpU  MOCIEN0BATEIIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJiss CWIbl TOKa MPU MapaUIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUISCKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOP.
OmnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

UccnenoBanrie 3aBUCMMOCTH CWJIbI TOKA, UAYIIETO Yepe3 JaMIIOYKY, OT
HaIIPSKEHUSI Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

WccnenoBanrie MAarHUTHOTO B3aUMOICUCTBUS TOCTOSIHHBIX MArHUTOB.
N3ydeHrie MarHuTHOT O MOJISI HOCTOSTHHBIX MarHUTOB MPU UX O0bETUHEHUN
U pa3JIeJICHUU.

UccnenoBanue nedcTBUs 3IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTYIIK{ C TOKOM M MarHUTA OT CUJIbI TOKA U HAIPABJIEHUS TOKA B KaTYIIIKE.
N3yuenne nercTBUS MarHUTHOTO TOJIsI HA TPOBOJITHUK C TOKOM.



19. KoHCcTpyHpoBaHue u u3ydeHue padoThl AJIEKTPOABUTATENS.
20. 3mepenue KII/] anekTpoiBUraTeIbHOM yCTaHOBKHU.
21. OnBITBI IO HUCCIEAOBAHUIO SBJIEHUS JIIEKTPOMArHUTHOM WHIYKIUU:
VCCIICIOBAHNE W3MEHEHUW 3HAYEHHS W HANPABICHUS HWHIYKIIMOHHOIO
TOKaA.
9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

Mexanuyeckoe JBWXKEeHHE. MarepuanbHas Touka. CucremMa oTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOIo JBIKEHUS. PaBHOMEpHOE NpsSMOJIMHEHHOE
IBWKeHne. HepaBHOMepHOE NpsiIMOJIMHENHOE ABUWKEeHUE. CpeaHsiss 1 MTHOBEHHAs
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKCHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMonuHelHOe JBmwkKeHne. CBOOOIHOE
nagenne. OneITe! [ amnies.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon u dacrtora oOpaiieHus.
JIuneliHas ¥ yrioBasi CKOpocTU. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

Ilepsoiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpernit 3akon HeroTona.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cuiia TPEHUS CKOJIbXEHUSI, ChJla
TPEHHUS TTOKOsI, APYTHE€ BUIbI TPEHUS.

Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TSATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nafgeHus. JBwxkenue muaner BOKpyr Comnua. IlepBas kocMuueckas CKOPOCTb.
HesecoMocTts 1 neperpysku.

PaBHOBecue maTtepuanbHON TOUKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOrO TENa € 3aKPEIUIEHHOM OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTn.

Nmnynec Tena. M3menenne mMmyinbca. IMIynbe CWiIbl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEaKTUBHOE IBUKEHUE.

MexaHnndeckas paboTra W MOIIHOCTB. PaboTa CMII TSIKECTH, YNPYTOCTH,
TpeHus. CBs3b 3Hepruu U padoThl. [loTeHIIManbHas SHEprus Tena, MOJHATOrO Hall
MOBEPXHOCTHIO 3eMiIH. [IoTeHIIManbHast SHeprus CxKATOM NPy UHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIUU.

Hemoncmpauuu.

1. HaGnrogeHune mMexaHW4YeCKOro JBUXKEHUSI Tejla OTHOCUTEIBHO Pa3HbIX Tell

OoTCcU€Ta.
2. CpaBHeHME MYyTE€W W TPACKTOPUN NBUKEHUS OJHOTO M TOr0 XK€ Tela
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCYETA.
N3mepenune ckopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKECHHUSL.
4. HccnepoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKEHUS.
HaGmronenue nBkeHus Tea mo OKpy>KHOCTH.



8.
9.

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

Habmonenne MmexaHn4eckux siBJICHUM, TPOUCXOIAIINX B CUCTEME OTCUYETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO
KaOuHeTa HU3UKH.

3aBUCHMOCTh YCKOPEHMS Tela OT MAacChl Tena W JEUCTBYIOIIEW HAa HETO
CHJIBL.

HaGntonenune paBeHcTBa CHIT TIPU B3aUMOJIEUCTBUH TETI.

N3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[Tepenaua uMmynbca npu B3aMMOAEHCTBUN TEIL.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEI.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHne UMITYJIbCa TpU a0COIFOTHO YIPYTOM B3aUMOICHCTBUY.
Habmronenne peakTHBHOTO ABUYKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUU NIPU CBOOOTHOM IaJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPHU JBHKEHUU TeNa MOJ IeHCTBUEM
PY>KUHBL.

Jlabopamopnsie padbomost u onvimel.

1.

10.

11.

KoncTtpynpoBaHne TpakTa Mg pa3roHa W JajJbHEWILIEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHUSI OpycKa WM JBHKECHUS
[IapHKa [0 HAKJIOHHOU IJTIOCKOCTH.

OrmnpeneneHue yCKOpEHHsl Teja IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTIOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHHU MNPH PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HayaIbHON CKOPOCTH.

[IpoBepka ruIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCA Kak psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

UccnenoBanrie 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHHUS.

Onpenencaue kodphumeHTa TPSHUS CKOJIbKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBMXKEHHUH TeJa MO
TOPU30HTAIBHON TOBEPXHOCTH.

Ompenenenne pabOTHI CHJIBI  YIOPYrOCTH TIPW  TOABEME Tpy3a C
UCIIO0JIb30BAaHUEM HETIOJBHKHOTO U TTOJIBUAKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTHM.

Pa3zaen 9. Mexann4yeckue KoJe0aHUSA W BOJIHBI.



KonebarensHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TTepro,
4acToTa, aMIUIUTyAa. MareMaTU4ecKuil U NpyKUHHbIA MasATHUKU. [IpeBpamieHue
SHEPTUU TIPU KOJIEOATEIHHOM JIBH>KECHUU.

3aryxatouue — kosneOaHus.  BoiHyxkneHHble — KojeOaHus.  Pe3oHaHc.
Mexanuueckue BoJiHBL. (CBoiCTBa MeXaHMYeCKUMX BOJH. [IpomonbHble H
IIOIIEpEYHbIC BOJIHBL. JlIMHAa BONHBI M CKOPOCTh €€ PaCHpOCTPAHECHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TEIIE, CEUCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTBh 3Byka U BbicoTa ToHa. OTpaxeHue 3Byka. MHpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenune koseOaHWil Tel IION AEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGntonenue BRIHY ) AE€HHBIX KOJI€OaHMI U pe30HAHCA.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHWM MaTeMaTH4eCKOTo
MasITHUKA.

2. Ompezenenue 4acTOThl U IEpHOia KoieOaHUid MPY>KMHHOT'O MasITHUKA.
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3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOJIeOaHU MOABEIMICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH TIEpHoO/Ia KojieOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH IEpHOaa KOoJeOaHWil rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh  MepHojia  KojebaHui
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTPOMArHuTHhIX BOdH. lllkana »neKkTpoMarHWTHBIX BOJH. Mcmosib3oBaHUe
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSA3HU.
DJIeKTpOMaruuTHasa mnpupoaa cBera. CKoOpocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.
Jemoncmpayuu.
1. CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.



Jlabopamopnwie padbomosl u onvimol.
1. W3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbBIE SABJICHUS.

JlyueBas  Mmopmens  cBera.  Mcrounumkm — cBera.  IlpsaAmosnHenHOe
pacnpocTtpaHenue cBera. 3atMenust Connna u Jlynsl. Otpaxenue cBera. [linockoe
3epKano. 3aKOH OTPaKE€HUS CBETA.

[Ipenomnenune cBera. 3akOH MpenomieHUs cBera. llomHoe BHYyTpeHHee
OTpaXeHHE cBeTa. lcrnonb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHHS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B mua3ze. OnTudeckas cucrema ¢oToarrapaTta, MUKPOCKOTIa
u Teneckorna. ['1a3 kak ontuyeckas cucreMa. ban3opyKkocTs U JanbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hbtorona. Crnoxenue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus ceera.

Jemoncmpayuu.

[IpsAmonuHeHOE pacIpOCTPAaHEHHUE CBETA.

Otpaxenue cBera.

[Tony4yenue n300paxxeHui B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

Onruyeckuil CBETOBO/I.

Xop nydelt B coOuparolieu JuH3e.

XO0JI Iy4er B pacCEUBArOLIEH JIMH3E.

[Tomyyenue n300paxeHuii ¢ TOMOLIBIO JINH3.

[Tpunimn aeiictBus ¢oToamnmnapata, MUKPOCKONA U TEIECKOIIA.
10. Mopens riasa.

11. Paznoxenue 0enoro cBera B CHEKTP.
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12. [Tomy4yenue 0enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomoul u onvimol.

1. HccrnenoBaHue 3aBUCUMOCTH YIJIa OTPa)XCHHsI CBETOBOIO Jiyya OT yrja
naJeHus.

2. W3yueHue xapaKTepUCTUK U300paXK€HUs IIPEIMETA B INIOCKOM 3€pKalie.

3. HccnenoBaHue 3aBUCUMOCTH yIJIa MPEIOMIIEHHsI CBETOBOIO Jyya OT yria
Na/ICHUs] Ha TPaHUIIE «BO3IYX—CTEKIION.

4. TlomydyeHue n300paxeHH ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenue (HOKYCHOTO pacCCTOSHUS M ONTHYECKOM CHIIBI cOOMparolen
JIVH3BIL.

6. ONBITHI MO Pa3JIOKEHUIO OEJIOro CBETa B CIEKTP.

7. OnbITBl IO BOCHPHATHIO LIBETA MPEAMETOB IPH UX HAOJIOJECHUM 4Yepes3
L[BETOBBIE (PUIILTPHI.



Pazgen 12. KBanTOBbBIC SIBJICHUS.

Omneitel Pe3epdopna u mimanerapHass mozenb atoma. Mojgens atoma bopa.
Hcnyckanue u norinonieHne ceera aroMoM. KBaHThI. JInHEeNYaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u raMma-uznydenusi. CTpoeHue aTOMHOTO
aapa. HyxioHHas wmoxaens aroMmHoro sapa. HWsoronel.  PaamoakTtuBHbIE
npeBpauieHud. [lepuos momypacmajia aTOMHBIX SIIEP.

AnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsJ0BOrO U MAacCOBOIO YHUCEI.
DHeprust CBsI3M aTOMHBIX sjaep. CBs3b Macchl M dHepruu. Peakiuu cuHTe3a u
nenenus saep. Uctounuku sHeprun CosHIa 1 3BE3.

Snepnas sHepreruka. JleMCTBUS pPagUOAKTHUBHBIX M3JIYYCHUW Ha KHBBIC
OpraHu3MBbl.

Jlemoncmpayuu.

1. CHekTpbl U3IIyYEHHUs U MOTJIOLICHHUS.

2. CrHekTpsl pa3IMYHbIX Ia30B.

3. ChekTp BomOpoa.

4. HaOmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérunka HOHU3UPYIOIINX U3TYUCHHI.

6. Peructpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie padbomost u onvimet.

1. HaOnrogeHue CrlomHbIX U JIMHEHYATHIX CIIEKTPOB U3JIYUCHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPTHMM YaCTULBI 110 TOPMO3HOMY

nytu (1o gororpadusim).

3. H3mepenue paaroakTUBHOro GoHa.

IHoBTOPUTE/IBLHO-0000 1AM MOAYJIb.

[ToBTOpUTETHHO--00001IAIONTUN MOAYJIh IPEIHA3HAUYEH /IJIsi CUCTEMAaTHU3aluu
¥ 00001IIeHUsT TPEIMETHOT'O CO/ICPKAHUS U OIBITA IEATEILHOCTH, MPUOOPETEHHOTO
IpU W3YYEHHH BCETrO Kypca (U3UKH, a TaKXke sl MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMEHY 1o (pu3uke ajigs o0ydaromuxcsi, BHIOPaBIIUX 3TOT
yueOHBII npeamer.

[Ipn n3ydyeHun JTaHHOTO MOXYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJIbI
NeSATeIbHOCTU, HA OCHOBE KOTOPBIX 00€CTIEUMBAETCS AOCTHKECHHUE MPEIMETHBIX U
METanpeJMETHbIX  IJIAHUPYEMBbIX  pEe3yJIbTaToB  OOydeHUs, (QopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOAOB HCCIIEIOBAHUS
SBJICHUA TIPUPOABI M TEXHUKU, OBJAJCHUE YMEHUSIMH OOBSICHITH (PU3NUECKHE
SIBJICHUSI, TPUMEHSA IMOJYYEHHbIC 3HAHMWS, pElaTh 3aJadyd, B TOM YHCIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMNIMANBHO AEATEILHOCTHBIN XapaKTep JaHHOTO pa3jielia peaiu3yercs 3a
CYET TOTO, YTO OOYYAIOIINECS BHIMOTHSIOT 3aJaHMsI, B KOTOPBIX UM TIPEIIaraeTcs:



HAa OCHOBE TIOJIYYEHHBIX 3HAHMM pacro3HaBaTh M HAy4yHO OOBICHATH
(u3nyeckue sIBIEHNs B OKpYXKarollel MPUpo/ie U NOBCETHEBHOM KU3HU;
UCMOJIb30BaTh HayuyHbl€ METOJIbl UCCIICAOBAHNS (PU3UUYECKUX SBJICHUI, B TOM
qucIie sl HPOBEPKU FMIIOTE3 U MOJTYyYEHUSI TEOPETHYECKUX BBHIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOoyiee Ba)XHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIlpUMEP, IPAKTUYECKOr 0 UCITOJIb30BAHUS PA3JINYHbIX HCTOYHUKOB
SHEPrUy Ha OCHOBE 3aKOHA NPEBPAILECHUS U COXPAaHEHHs BCEX M3BECTHBIX BHJIOB
SHEpPrUu.



IVIAHUPYEMBIE PE3VYJIIbBTATBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTIKEHUE JINYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe uzydeHus: Gu3NKu Ha ypoBHE OCHOBHOI'O 00IIIET0 00pa3oBaHUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

— MPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUKCKOMN
buznuecKol HayKu;

— LIEHHOCTHOE OTHOIIIEHUE K JIOCTUXKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpaKIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B OOCYKJI€HUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHKCHHM
bu3uKy;

— OCO3HAaHME BAXXHOCTH MOPAJIbHO--3TUYECKUX TMPUHIIMIOB B JESITEIbHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSITHE ICTETUYECKUX KayeCTB (PU3MYECKON HayKH: €€ TapMOHHYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HAaHWE IEHHOCTU (PU3MYECKOM HAayKu KaK MOIIHOIO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISAIOIICH
KYJbTYpPBI;

— pa3BUTHE HAYYHOW JIOOO3HATEIHHOCTH, MHTEpECA K HCCIEI0BATEIbCKON
JIEATENbHOCTH;

S) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS H  JIMOLUHUOHAJIBHOIO
0J1aromnoJry4us:

— OCO3HaHWE IIEHHOCTH O0€30MacHOro o0Opa3a »KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXHOCTH MpaBuUi O€30MacHOTrO TMOBEICHUS Ha
TpaHCIOPTE, HA JOporax, ¢ JJIEKTPUYECKHUM U TEIJIOBBIM O0OPYJOBAaHHUEM B
JIOMalTHUX YCIIOBHSIX;

— c(opMUPOBAaHHOCTH HABBIKA PeIICKCUH, TPU3HAHKUE CBOETO MPaBa Ha OIMHUOKY
Y TAKOTO K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSA:



e — AKTHBHOE Yy4YacTH€ B pEIICHUH NPAKTHUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTelbHOM  OpraHu3alii, TropojAa, Kpas) TEXHOJIOTUYECKOH W
COIMAJILHOM HAMPaBIEHHOCTH, TPEOYIONTUX B TOM YHCIIe H (PU3UYECKUX 3HAHHM;

e — MHTEpEC K MPAKTUYECKOMY U3yUCHUIO TTpodecChii, CBA3aHHBIX ¢ PUBUKOI;

e 7)3K0JIOrHYECKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlMS HAa TPUMEHEHUE (PU3MYECKUX 3HAHUM ISl PEIICHHs 3a7a4 B
o0MacTi OKpYXarouieil Cpeapl, IJIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOXHBIX MTOCJIEICTBUN JJIsl OKPYXKAIOLIEH CPeJibl;

e — OCO3HaHME TIOOATBHOIO XapakTepa SKOJOTHYECKUX MPOOJEM U MyTeHd HX
peuieHus;

e §8) ajanTanMM K M3MEHSKOIIMMCH YCJIOBHSAM CONHAJIBHOM M NPHPOIHOM
cpeabl:

e — TOTPEOHOCTH BO B3aUMOJACHCTBUMU TIPU BBHITIOJHCHUH WCCIECIOBAHUN U
NPOEKTOB (hM3UYECKOW HANPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSIM
ApYrux;

e — TOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPaKTHYECKYIO
JEATENbHOCTb;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM YHUCIE POPMYIHPOBATH
UJIeU, TIOHSTHUS, TUIIOTE3bl O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

e — OCO3HaHME Ne(HUIIMTOB COOCTBEHHBIX 3HAHMM W KOMIIETCHTHOCTEH B 00J1aCTH
busnKy;

e — IUIAHUPOBAHUE CBOEr0 pPa3BUTUS B NPUOOPETEHHUU HOBBIX (U3UUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATDH U BBISBIATH B3aUMOCBSI3U PUPOJIBI, OOIIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

e — OIICHKA CBOMX JCHUCTBUM C YYETOM BIIMSHUS Ha OKPYXKAKIIYI Cpexay,
BO3MOXKHBIX TJI00AJIbHBIX MMOCIEICTBHIA.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynbrare ocBoeHMs IPpOrpaMMBbI IO (PH3UKE Ha YPOBHE OCHOBHOT'O OOTIIETO
oOpazoBanus y oOyuwaromerocs OyayT cpopMHUpOBaHEl MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TO3HABATEIHHBIC YHUBEPCATbHBIC YICOHbIE JCHCTBUS,
KOMMYHUKATHUBHBIC  yYHHBEPCAJIbHBIC  Y4YCOHBIC  JICUCTBUS, PETYISITUBHBIC
YHHUBEpCAIbHBIC yICOHBIE IEHCTBUS.

Ilo3naBaTeabHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ

Ba3oBble Jjornueckue JelcTBUA:



BBUSIBISITH W XapaKTEPU30BaTh CYIIECTBEHHBIE TIPU3HAKH OOBEKTOB
(s1BIIEHUN);

yCTaHABIMBATh CYIIECTBEHHbII NMPU3HAK KJIACCU(PHUKALMU, OCHOBAHUS AJIs
000011IeHNs U CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTpUBAaeMbIX (PaKTax,
JAHHBIX U HAOJIIOJIEHUSIX, OTHOCSAIIMXCS K (PU3MUECKUM SIBJICHUSIM;
BBISIBJISITh NIPUYMHHO--CJIEICTBEHHBIE CBS3M IMPU HM3YyYEHUH (PU3UUECKUX
SIBIICHUI U TIPOIECCOB, JAeTaTh BHIBOBI C UCIIOIB30BAHNEM IETYKTUBHBIX
WHAYKTUBHBIX YMO3aKIIOYEHHUH, BBIIBUTaTh THIOTE3bI O B3aWMOCBS3SIX
(U3UYECKHUX BEJIMYHUH,

CaMOCTOSITEIILHO BRIOMPATH CIIOCO0 pelieHus yueOHou pusudeckoit 3aaaun
(cpaBHEHME HECKOJbKMX BAapUaHTOB pEIIeHMs, BbIOOp Hauboiee
MOIXOISIIETO ¢ Y4ETOM CaMOCTOSITEIPHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCII0JIb30BaTh BOIPOCHI KaK UCCIIEIOBATENBCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSTEIHHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOXKHBIN
bu3nuecKkuil HKCIEPUMEHT, HEOONBIIOE HCCIENOBaHUE (DPUIUYECKOTO
SBJICHUS;

OLICHMBATh HA NPUMEHUMOCTb M  JIOCTOBEPHOCTh HUH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIECIOBAHUS WJIU DKCIIEPUMEHTA;

CaMOCTOSITEIBHO (POpMYyITUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITa, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlaJibHEWIlIee pa3BUTHE  (PUBHUUECKUX
MIPOIIECCOB, a TAKKE BBIJBUTaTh MPEANOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSATh Pa3Iu4HbIe METO/AbI, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE H
orOope MHpOpMALlUM WIA JAHHBIX C YY4ETOM MpPEAJIOKEHHOW y4uyeOHOU
¢duznyeckoil 3a1auy;

aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM MPENCTABICHNUS;

CaMOCTOATEIbHO BbIOMpaTh ONTUMAJbHYIO (OpPMY IpEACTaBICHUS
uHpOpMalMl M WUIOCTPUPOBATh peEIHIaeMble 3a7aud  HECIOXKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoil 1 UX KOMOMHAIUSIMHU.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHSA:

B XO7¢ OOCYXJACHHUS Y4eOHOro MaTepualia, pe3yJbTaToOB J1Ia0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMOM TEMBI
BBICKA3bIBaTh HJICH, HAIlCJCHHBIC HAa PCEIICHHE 3aJauyd M IOJJAep KaHue
01aroxeaaTeIbHOCTH OOIICHUS;



COIMOCTAaBJISATh CBOM CYXACHUS C CYXJICHHSIMH JPYIHMX YYaCTHUKOB
Jaiora, OOHapyKMBaTh Pa3IUINE U CXOJICTBO TIO3HIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
MyOJUYHO MPECTABIATH PE3YyIbTaThl BEITIOJTHEHHOTO (PH3UIECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIECAOBAHMS, MIPOESKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYaTLHON
paboThI MPU PEIMICHUH KOHKPETHOU (PH3UIECKON TIPOOIEMBI;

MPUHUMATH eI COBMECTHOU JCSITEIILHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no e€ OCTIKEHHUIO: pAaclpeieNsaTh PO, OOCYKIaTh TMPOIECCH H
pE3yJbTaThl COBMECTHOM pabOoThI, 0000111aTh MHEHUS HECKOJIBKUX JIIOICH;
BBHITIOJTHATH CBOIO YacTh palOTHI, JOCTUTAs] KAYECTBEHHOTO pe3yabTaTa o
CBOEMY HaIIpaBJICHUIO U KOOPJIUHUPYS CBOU ACHUCTBUS C IPYTUMHU WICHAMH
KOMaH/Ibl;

OIIEHUBATh KAa4eCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT IO KPUTECPHSIM,
CaMOCTOSITEIILHO CPOPMYIMPOBAHHBIM yUYACTHUKAMH B3aNMOICHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTYAIUSAX, TPEOYIOIMUX
TS perieHus: GU3NYECKUX 3HAHUM;

OPUEHTUPOBATHCS B  PA3IMYHBIX  [OAXOAAX MNPHUHATHUS  pPELICHUU
(MHAMBUyaIbHOE, MPUHITUE PELICHUS B TPYIIe, NPUHSATHE PEIICHUN
rpyIIoi);

CaMOCTOSITEIIbHO COCTABIIATh AITOPUTM pelIeHUsT PU3NYECKON 3aaud WIn
IUIaHa KCCIIEAOBAHUS C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATh Mpe/jiaracMble BApUAHThI PEIICHUN;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTpOJ'lB, AMOIMOHAJIbLHBIN UHTE/JIEKT:

J1aBaTh aJI€KBaTHYIO OLIEHKY CUTYallMM U MpeaiaraTh IJIaH €€ U3MEHEHHUS;
OOBACHATH NPUYMHBI  JOCTWOKEHUS  (HEAOCTHIKEHUS) PE3yJIbTaTOB
JeSITENbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACATEIBHOCTH (B TOM YHCII€ B XOJ BBITTOJHECHHUS
¢u3nyeckoro MCCIEAOBAaHMA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSATENbCTB, HM3MEHUBIIMXCS CUTYyalluld, YCTaHOBJCHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTbH ce0s1 HA MECTO APYroro YeiaoBeKa B X0/I€ CIIOpa WM JUCKYCCHU Ha
HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYIroro;



MPU3HABATH CBOE MPABO HA OIIMOKY MpHU pelieHnH (HU3NYecKuX 3a1ad Uin
B YTBEPIKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATHI

K koHiy o6yuenus B 7 kJjacce npeIMETHbIC pe3yJIbTaThl HA 0230BOM YpOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

UCIIONb30BaTh  MOHATUA: (PU3MYECKHME U  XUMHYECKUE  SBJICHUA,
HaOII0JICHUE, SKCIEPUMEHT, MOEib, TUIOTe3a, CAUHHUILI (PU3MUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUSI BeulecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHHYECKOe JBWKEHHE (paBHOMEpHOE,
HEPAaBHOMEpPHOE, TMPAMOJMHENHOE), TpPaeKTOpHs, paBHOACHCTBYIOIIAs
cuna,  aedopmarus  (yopyras, rJIacTuyeckas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh sBiaeHUS (Auddy3us, TEMIO0BOE IBMKEHHWE YACTHI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JIBH)KEHUE,  HWHEPIus,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOW OCBIO
BpallleHUs, Iepeaya JaBIeHUs TBEPABIMUA TEIAMU, KUIKOCTSIMU U ra3aMu,
aTMoc(pepHOE MaBlieHWE, IUIABaHHWE TEJ, MPEBPAIIECHUS MEXaHHYECKOU
AHEPTHM) O ONUCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHHE W3YYEHHBIX (PU3MYECKUX SIBICHUW B
OKpYXalolleM MHpe, B TOM uucie (U3NYECKUEe SBICHUS B TPUPOJE:
MpUMEPhl IBUKEHHUS C PA3JIMUYHBIMUA CKOPOCTSMH B XKUBONM U HEXUBOU
MPUPOJIE, NEUCTBUE CWIBI TPEHUS B MPUPONE U TEXHUKE, BIHSIHUE
aTMOC(EpHOro J1aBJICHUs HA >KMBOW OpPraHU3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJIOBEeKa, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7auy B yueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKK) (PU3UUECKUX SIBICHU;
OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHHS, UCTIOIb3Ys
busnyueckue BeNMIrHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEIHSsI CKOPOCTh, CHJIa YIPYTrOCTH, CUja TSKECTH, BEC Tea,
cuJjia TpeHus, JaBjaeHue (TBEPIOTro Tena, KUJKOCTH, T'a3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHu4yeckas paboTa, MOIIHOCTb, IJICUO CHUJIbI, MOMEHT CHJIbI,
KOG (DUIIMEHT TONIE3HOTO JEHCTBUA MEXAaHW3MOB, KHHETHYECKas U
MOTEHIUANIbHAST DHEpPrusi), MpPU OMNUCAHUU MPABWIHHO TPAKTOBATH
(UBUYECKHUIN CMBICI UCTIONb3YEMBIX BEIMYMH, UX 0003HAUCHUS U €MHUIIBI
bu3MUecKuX BENMYMUH, HAaXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
Gbu3NUeCKyl0 BEIUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYNH;



XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SIBICHHS U IPOLECCHI,
UCIIOJIb3YsI TIPaBMJIa CIIOXKEHUs CHII (BAOJb OJHOW MpsMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBuwiIo paBHOBecus pbruara (0Joka),
«30JI0TO€ TPABWIJIO» MEXAHHWKH, 3aKOH COXPAaHEHUS MEXaHH4YECKOU
SHEPruu, MNpU ITOM JaBaTh CJIOBECHYIO (HOPMYJIUMPOBKY 3aKOHa U
3aMHCHIBATH €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBICHATH (PU3HUECKUE SIBICHHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPHUEHTHPOBAHHOIO XapaKTepa:
BBISIBIISITh MPUYUHHO--CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHUE U3 -2
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DPU3UUECKUX
SBJICHUH, PU3NUECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THele 3a7ayd B |—2 JeHCTBUSA, MCMONb3YS 3aKOHBI U
dbopMybl, CBsA3BIBalOUIME (PU3MUYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hU3MUECKUE
BEIMYUHBI B ()OPMYJIbI U TPOBOAHUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOAUMBIE I PEUIeHUs 3a/ad, OLIEHUBATh PEATMCTUYHOCTh
MOJy4eHHOU (PU3NYECKOM BEIMYUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH [OMOIIU
(U3HYECKUX METOJO0B, B OMMCAHUH UCCIIEI0BAHUS BBIJIEIATh IPOBEPSIEMOE
MPEAnonoxKeHue (TunoTe3y), pa3inyaTh U MHTEPIPETUPOBATH MMOTYUEHHBIH
pe3ynbTaT, HaXOAWTh OLIMOKA B XOJE OIbITa, JETaTh BBIBOABI MO €ro
pe3ysbTaram;

NPOBOJAUTH OMBITHI O HAOMIONECHUIO (PU3NYECKUX SIBJICHUUA WIH
(bu3MUecKuX CBOMCTB TeN: (hOpMYIUPOBATH IPOBEPSEMbIE IPEATIOT0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyA0BaHUs, 3alIUCHIBAThH X011
OTbITa U (POPMYJIHPOBATH BHIBOJIBI;

BBIIIOJIHATD MpSMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tea,
o0b€Ma, CWIBl M TEMIEpaTypbl C UCHOJb30BAaHUEM AaHAJIOTOBBIX U
u(poBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCOMIOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOJUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIIMUUHBI OT
JIpPYrol € HCMONb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCHUMOCTHU IIYTH
PaBHOMEPHO JABUKYILETOCA T€Ia OT BPEMEHU IBUKEHUS T€Ja, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Tena, KayecTBa OOpaOOTKHM MOBEPXHOCTEW Tel H
HE3aBUCUMOCTH CWJIbI TPEHHS OT IUIOAAN CONPHUKOCHOBEHUS TEJ, CHJIBI
YOPYroCTA OT Y/UIMHEHHS MPY>KUHBI, BBITAJIKUBAIONIEH CUJIBI OT 00bEMaA
NOrpY’KEHHOM YaCTH TeJa W OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Jia, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEN0, YCIOBUM
IUIaBaHUsl TEJ, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM  Y4€OHOTO HWCCIEAOBaHUs, COOMPATh YCTAaHOBKY H
BBINIOJIHATh W3MEPEHHUS, CIeNys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl TOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIWYMH B BUJE
NpEIIOKEHHBIX Ta0bnuil U TpaduKOB, AENaTh BBIBOJABI MO peE3ylbTaTaM
UCCIICIOBAHMS;

MPOBOJUTH KOCBEHHBIE H3MEpEHUs (DU3UYECKUX BEIMYUH (TUIOTHOCTH
BEIECTBA JKUJIKOCTU ¥ TBEPAOTO TENa, CUJIA TPEHUS CKOIBKCHHUSI, TaBJICHUE
BO3/yXa, BBITAIKUBAIONIAs CHIa, JEHCTBYIOMIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, KOdQ(PHUIMEHT TONe3HOro  JAEWCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAysd MNPEITOKEHHON HWHCTPYKIMU: TPHU BBITTOJIHEHUH
U3MEpPEHUN CcoOUpaTh HSKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCISTH
3HAYCHHUE HCKOMOW BEIUYHHEI;

coOr0aTh MpaBujia TEXHUKU 0€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbBIM
000pynOBaHUEM;

YKa3bIBaTh MPUHIUIGI JACUCTBUS TMPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOILIAOIIMECS COCYIbl, OapomeTp,
phlyar, MOABUKHBIN U HETTOABUKHBIN OJI0K, HAKJIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX OMHCAaHUA (B TOM 4YHUCIE:
NOJIIMITHAKY, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEDP, MOPIIHEBOM HACOC, APEOMETP), UCTIONB3YsI 3HAHMUS
O CBOMCTBaxX (PM3UUECKUX SBICHUN U HEOOXOAUMBIC (PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOIUTH  MpUMEphl  (HAXOAUTh  MHGMOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIONIb30BaHUS (U3MUECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HU 711 oOecriedueHuss 0€30MacHOCTH MPpU oOparieHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHHS 3/I0POBBS U COOTIOACHHSI HOPM
HKOJIOTUIECKOTO TMOBEACHUS B OKPYIKaIOIIEH Cpejie;

OCYHIECTBJISITh OTOOpP HCTOYHMKOB HH(popmanuu B HWHTEepHeTe B
COOTBETCTBHH C 33JaHHBIM MOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHWA W TyTEM CPAaBHEGHHUS PaA3IMYHBIX HCTOYHUKOB  BBIJCIATH
uH(pOpMaIIUIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEJ0CTOBEPHOI;

WCIIOJIb30BaTh MPHU BHIMOJHEHUN YIEOHBIX 3aJaHU HAYYIHO--TIOMYIISIPHYIO
JaUTEpaTypy HU3NIECKOTO COACPKAHMUSI, CIIPABOYHBIE MAaTEPUAIIBI, PECYPCHI
cetru HWHrepHer, Biaaerb MNpuéMaMud KOHCIEKTHPOBAHUA TEKCTa,
npeoOpa3zoBanus MH(YOpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKUE MUCHbMEHHBIC M YCTHBIC COOOICHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIuu (HU3MUECKOTO CONIEPKaHUs, B TOM



yuclie MyOIMYHO JeTaTh KpaTKue COOOIIEHUs O pe3ysibTaTaX IPOEKTOB MU
y4eOHBIX UCCIIEIOBAHMM, MPU 3TOM T'PAMOTHO MCIOJb30BaTh M3y4EHHBIN
MOHATUHHBIM ammapaT Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHHE
MPE3EHTAILUEN;

MpU BBHITIOJIHEHUU YYEOHBIX MMPOEKTOB M HCCJIEIOBAaHUN pacrpeaensiTh
00s3aHHOCTH B TPYMI€ B COOTBETCTBUHM C IOCTABJICHHBIMHU 3aJadyaMu,
CIEAUTh 3a BBINOJHEHWEM IUIAHA JCUCTBUM, AaJEKBAaTHO OLCHHUBATH
COOCTBEHHBIH  BKJaJA B  JCATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJCUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K xoniy o6yuenus B 8 kijiacce npeamMeTHbIe pe3ybTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUA BEIIECTBA, KPUCTAIIINUECKUE U
aMmop(¢HBIC TeNa, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS HHEPrusi, TEIIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi/l, FIEKTPUUECKOE IO, MPOBOJHUKU
Y IUDJICKTPUKH, TTIOCTOSHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE TMOJIE;
pa3inyath SBJICHUS (TEIUIOBOE PACUIMPEHUE M C)KaTHhe, TEeIionepeaaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWUISIPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIIUsl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHUE), KUIICHUE,
Terionepeaaya (TETUIONPOBOAHOCT, KOHBEKIIHSI, U3JIy4eHue),
ANEKTpU3AIUs TEJ, B3aUMOJEUCTBUE 3aPAJIOB, ACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aAUMOJCHUCTBUE MATHUTOB, JICHUCTBUE
MarHuTHOT'O TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKITUS)
10 ONHCAaHUID HUX XAPAKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MUYECKUX SBICHUH B
OKpY’KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KANWUISIPHBIC SIBIICHUS B TPUPOJE,
KpUCTAJIbI B mpuponae, uznydeHue CoJiHIA, 3amMep3aHHe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, DIEKTPHUUECKUE
SABJICHUS B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMutH, Apeid MoIr0COB, POIbL MATHUTHOTO TTOJIS JIJIs )KU3HU Ha 3emiie,
MOJISIPHOE CHUSAHHUE, MPU 3TOM I[EPEBOJUTH MPAKTHUYECKYI0 3aJady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UUYECKUX
SIBJICHUH;

OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCTIONIb3Ys
busnyueckue BEIMYHUHBI (TEMIIepaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJTUIECTBO
TEIJIOThI, yJelbHasl TEIUIOEMKOCTh BEIECTBA, YJACIbHAs TEIUIoTa



IUTaBJICHMS], yJIelbHAsl TEIJIOoTa NapooOpa3oBaHMs, yJeidbHAas TEIJIoTa
CrOpaHusi TOIUIMBA, KOA(D(PUIIMEHT TMOJE3HOro JCHCTBUS TEIUIOBOM
MalIllMHbI, OTHOCUTEIbHASI BIIAXKHOCTh BO3/1yXa, dJIEKTPUUECKUH 3apsi, CUiia
TOKa, DJIEKTPUYECKOE HANpSIKEHHWE, COMNPOTHBIEHHE IPOBOJIHUKA,
yZ1eJIbHOE CONPOTHUBIIEHHUE BEILLIECTBA, pa00Ta U MOUTHOCTb JIEKTPUUECKOTO
TOKa), TMpU OMNHCAHWUU TPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICIT
WCIIOJIb3YEMbIX BEJTMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UIECKUX BETUYNH,
HaXOJIUTh (OPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIIMYUHY C
JPYTMMH BEJIMYMHAMHU, CTPOUTH TpadUKd HU3YYEHHBIX 3aBUCHMOCTEH
(bU3UYECKHUX BEJIMYHMH,

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHe SBICHHUS U IPOLIECCHI,
UCIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO--KHHETUYECKOH TEOpUU
CTpPOEHUSl BEIleCTBA, MPUHIHUII CYNEPHO3UIMN Tojiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma 71 yyacTKa LIeNH, 3aKOH
Jxoyns—JIeHna, 3aKOH COXpaHEHHs SHEPTHH, ITPH 3TOM J1aBaTh CJIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3aIlMCHIBATh €M0 MaTEMAaTUYECKOE BBIPAKEHHUE;
OOBSCHATH (PU3UYECKHUE TMPOLECChl M CBOMCTBA TElI, B TOM YHWCJIE U B
KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISABIATH
PUYHUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 TOrnyeckux
1aroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PM3MUECKUX SIBICHUM,
(bu3HUeCcKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBHS, HCMOIb3Yys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3NUECKHME BEIMYMHBI: HA OCHOBE aHalu3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIOBUE, BBISBISATH HEOCTATOK
JAHHBIX JUIS  peIlleHUs 3a7aud, BbIOMpaTh 3aKOHBI W  (HOPMYIIBI,
HeoOXonumble JUisi €€ pelIeHHs, MPOBOAWTH pacy€Thl W CpPaBHUBATH
NOJIyYEHHOE 3HAYCHHE (PU3NUECKON BETUUYHMHBI C U3BECTHBIMU JAHHBIMMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXKHO pPEIIUTh NpH MOMOUIA
(bu3MUeCKMX METOAO0B, MCIOJb3Ys OMHMCAHHE MCCIEHOBaHUS, BBIICIATH
IIPOBEPSAEMOE NPEIINOJIOKEHNE, OLEHUBATh MPAaBWIBHOCTh NOpsJKa
NIPOBEICHUS UCCIIEA0BaHUs, 1€aTh BHIBObL;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
(bu3HUecKrX CBOMCTB Tell (KaNMWUISIPHBIC SIBJICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH IMPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU M3IYUYEHHH OT I[BETa W3JIydarolled (morjomaroniei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJbI OT TEMIEPATYPbI KUAKOCTU U
wion@aau €€ NOBEPXHOCTH, OJJIEKTpH3alus Tel U B3aUMOJEUCTBHUE
ANEKTPUYECKUX 3apsAI0B, B3aUMOJEHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX TIOJIEH TIOCTOSHHBIX MAarHUTOB, JIEUCTBUS



MarHMTHOT'O TOJiI Ha TPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA dJEKTPOJBHUraTeisi IMOCTOSHHOTO TOKa): (OpMYyJIHpPOBATH
MPOBEPSEMbIC MPEANON0KEHHSI, COOMpPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000OpyI0BaHMs, OMUCHIBATH X0/ OIbITA U (DOPMYJIUPOBATH BHIBOBI;
BBITIOJTHATH MIPSIMbIE U3MEPEHUS TeMIIEpaTyphbl, OTHOCUTEILHON BIAXXHOCTH
BO3/lyXa, CHWJIbl TOKA, HANpSKEHUS C KCHOJb30BAHHEM aHAJOTOBBIX
npuOOpPOB U JATYMKOB (DU3WYECKUX BEITUYMH, CPABHUBATH PE3YyJIbTATHI
U3MEPEHUH ¢ yU€TOM 3aJJaHHON a0COIFOTHOM MOTPEIIHOCTH;

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NYECKON BEIMUUHBI OT
Jpyrol C HWCIOJb30BAaHUEM TMPSMBIX HU3MEpPEHUW  (3aBUCUMOCTH
CONPOTUBIICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAX IONEPEYHOrO
CEUEHUS U yJIeJIbHOTO COMPOTHURJICHUSI BEILIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYIIETO 4epe3 IMPOBOAHUK, OT HANpPSKEHHUs Ha MPOBOJIHHKE,
UCCIIENOBAHUE IIOCJIEAOBATENbHOIO M MAPAJJICIBHOTO COEIMHEHUU
MPOBOJHUKOB): IUJIAHUPOBATH MCCJEAOBaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeAys MNPeII0KeHHOMY IIaHy, (PUKCUPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHII U TpaUKOB, 1€TIaTh
BBIBOJIbI 110 PE3YyJIbTaTaM UCCIIEAOBaHUS;

MPOBOJAUTh KOCBEHHBbIE U3MEpeHUs (Pu3nueckux BenuyuH (yAelbHas
TEIIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, pabdora U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh W3MEPEHUs, COOUpATh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIJIOKEHHON MHCTPYKUUU, U
BBIYUCIISITh 3HAYEHUE BEJIUUUHBIL;

coOMI0aTh MpaBuiia TEXHUKU 0€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbIM
000py0BaHUEM;

XapaKTepu30BaTh TNPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMUCAHMUS (B TOM YHCIIE: CUCTEMA
OTOILJICHUSI JOMOB, TUTPOMETp, MapoBasi TypOHUHA, aMIIEpMETP, BOJILTMETP,
CUETYMK DIJIEKTPUYECKOM DHEPIHH, 3IJIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsbi), 3JIEKTPUYECKUE
MpEAOXPAHUTEIH, JIEKTPOMATHUT, SJIEKTPOJBUTaTENb OCTOSHHOTO TOKA),
UCIOJIb3Ysl 3HAHHUS O CBOMCTBAX (U3MUYECKHUX SIBJICHUN U HEOOXOIUMBIE
buznueckne 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA WU HM3MEPUTEIbHbIC
MPUOOPHI IO CXEMAM U CXEMaTUYHBIM PUCYHKAM (’KHUJIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUIPOMETP, ABUraTEIb BHYTPEHHErO CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABISATh CXEMbl SJIEKTPUYECKUX LEeNell ¢
MOCJIEI0OBATENbHBIM U MapaAJIEIbHBIM COCIUHEHUEM JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS AIEMEHTOB JIEKTPUUECKUX LENEH;



NPUBOAUThL  MpUMEPHl  (HAXOAWTh  HMHPOPMAIMIO O  MPUMEpPaAX)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIrieHnuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOUCTBAMU, COXPAHEHHUS 3JJ0POBbs U COOTIOJICHUSI HOPM
HKOJIOTMYECKOr0 MOBEICHUSI B OKPYXKAIOLIEH Cpelie;

OCYIIECTBJISITh TMOMCK HHPOpMANUKA (PU3UYECKOTO COJEpKaHHUS B
NHTEepHeTe, HAa OCHOBE HMEKNIIMXCA 3HAHUM U IYTEM CPaBHEHHUS
JIOTIOJIHUTENIbHBIX UCTOYHUKOB BBIICTATh MHGOPMAIHIO, KOTOpas SBIISETCS
MPOTHUBOPEUYUBOUN UM MOXKET ObITh HEIOCTOBEPHOM;

MCIOJIb30BaTh MPHU BBHIMOJHEHUN YUEOHBIX 3a/IaHU HAYYHO--TIOMYJISIPHYIO
JTUTEPaTypy HU3UUECKOTO COAEPKaHMsI, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu MHTepHer, BianeTh NOpuEMaMU KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIIECHUS,
0000mas wuHOOPMAIMI0 HM3 HECKOJBKHX HCTOYHHKOB (PHU3HUECKOTO
COJIEpKaHMUsI, B TOM YKCJI€ MyOIUYHO IPEACTABISATh PE3YJIbTaThl TPOCKTHOM
WM UCCIIEI0BATENBCKON ACSITENIbHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BaTh
M3YYCHHBIM TOHATUHHBIMN amnmapaT Kypca (U3UKH, COMPOBOXAATh
BBICTYIUIEHUE NTPE3CHTALUEN;

IpU BBIMOJTHEHUH YYEOHBIX TPOEKTOB M UCCIEAOBAHUM (HU3UUECKUX
MPOLIECCOB pPACTPENENATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33J]a4aMU, CJIEIUTh 3a BBINIOJIHEHUEM IUJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKJIaj] B
JeSATeIbHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE,
MPOSBIISISI TOTOBHOCTD pa3peniarb KOHQIUKTHI.

K xoniy oOyuenust B 9 kiiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUIN:

UCIIOIb30BaTh TOHSATHS: CUCTEMa OTcuéra, MaTepuajgbHas TO4YKa,
TPAeKTOpPHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO NBIKEHHMS, JedopMarius
(ympyrasi, mnjacTtayeckasl), TPEHHUE, LEHTPOCTPEMUTEILHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEO,
LHEHTP TsDKECTU TBEPIOro Tella, paBHOBECHE, MEXaHUUECKUE KoueOaHus U
BOJIHBI, 3BYK, HH(GPa3BYK U yIbTPa3BYK, JIEKTPOMAarHUTHBIE BOJIHBI, IIIKaIa
ANEKTPOMArHUTHBIX BOJH, CBET, OJHM30PYKOCTh U JadbHO30PKOCTb,
CHEKTPbl UCITYCKaHUs U MOIJIOLIECHUS, alibda-, OeTa- U raMmma-u3ydeHus,
W30TOIbI, SI/ICPHAS DHEPTETUKA;

pas3nuyath SIBICHHS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBWIKEHHE, CBOOOTHOE
MaJieHue TeJl, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBUXKEHHE, KOJieOaTeIbHOE IBIKECHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIEOAaHUs), PE30HAHC, BOJHOBOE JBUKEHHUE, OTPAKEHUE
3ByKa, MNPSIMOJIMHEHMHOE pacIpOCTpPaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro cBeTa B
CIEKTp U CJOXXEHUE CHEKTPaJbHBIX I[BETOB, JUCIEpPCHUsl CBETa,
€CTECTBEHHasl PaJuOAKTUBHOCTh, BOZHMKHOBEHUE JIMHEWYATOrO CIEKTpa
W3IIYYEHUs1) 0 OMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UYECKUX  SBJICHUH B
OKpyXaroleM Mupe (B TOM 4YHucie (PU3NYECKHE SBICHHS B TPUPOJIE:
MPWINBKI U OTJIUBBI, ABUAKEHUE TUIaHEeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB IKHUBOTHBIMH,
3EMIIETPSCEHUE, CEUCMUYECKHE BOJIHBI, IIyHaMHM, 3XO, LBETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJAE, OMOJIIOrMYEcKOe JEHCTBHUE BHIUMOTO,
yIbTPAUOIETOBOTO U PEHTTEHOBCKOIO H3JIYy4YEHUH, €CTECTBEHHBIM
PaIMOAKTUBHBIN (HDOH, KOCMUYECKHE JIy4d, PAJUOAKTUBHOE U3IyYECHUE
MPUPOJIHBIX MHUHEPANOB, JEWCTBUE PAAUOAKTUBHBIX U3JIYUYEHUH Ha
OpraHW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH IMPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH) (PU3UUECKUX
SIBJICHUIA;

OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHHS, UCTIOIb3Ys
busznuecknue BETWYUHBI (CPEIHSIE UM MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JBWKEHHH, YCKOpPEHHE, NEepeMelleHue, MyTh, YIJioBas
CKOpPOCTh, CHJIa TPEHHUs, CUJia YIPYroCTH, CWIA TSHKECTHU, YCKOpPEHHUE
CBOOOJHOTO TAaJeHusi, BeC Tela, HUMIYJIbC TeNa, HWMIIYJIbC CHJIbI,
MexaHu4eckass paboTa W MOIIHOCTb, TOTEHIMANIbHAS DHEPrus Teda,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUANIbHAS SHEPTUsl CXKaTou
MPY>KUHBI, KHHETUUECKasl DHEPTHs, TIOJTHAsI MEXaHUUYeCcKasi SHEPTusl, IEPHO/T
U 4YacToTa KosieOaHWM, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBETa, IIOKa3aTeldb MPEIOMIIEHUSI CpEelbl), IMpU OMNUCAHUU
MpPaBUJIBHO TPaKTOBAaTh (DU3UYECKUI CMBICI HCMOIB3YEMbIX BEJIUYUH,
0003HayYeHUs1 U €IUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JIPYTUMU BEIMYMHAMH,
CTpOUTH TpaprKu N3YUEHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIUYHH;
XapakTepu30BaTh CBOWCTBA Tel, (U3UYECKHE SBJICHUS W TPOLIECCHI,
UCIIONb3Yys 3aKOH COXPAaHEHUs SHEPryH, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLHUI CYNEPHO3ULUUA CWJI, TPUHIUII OTHOCUTENbHOCTH ['anmumes,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCa, 3aKOHBI OTPa)XCHUS W
MPEOMIICHHS CBETA, 3aKOHBI COXPAHEHHUSI 3apsiJOBOTO U MacCOBOT'O UHCET



IpU SJACPHBIX PEAKIHSIX, MPU 3TOM J1aBaTh CIOBECHYH (POPMYIUPOBKY
3aKOHA U 3alHChIBaTh €r0 MAaTEMATHYECKOE BhIPAKEHUE;

OOBSICHATH (PU3UYECKHUE TMPOIECCHl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO--CIICCTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB ¢ Onopoi Ha 2—3 W3Y4YEHHBIX CBOWCTBA (DM3MUECKHUX SIBICHUM,
bu3nYecKuX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a]1a4u (ONMUPAIOIINeCs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3YsI 3aKOHBI U POPMYIIBI, CBSA3BIBAIOIINE (PU3NUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJ]a4M 3aMUChIBATh KPATKOE YCIOBUE, BBISBIISThH
HEOCTAIOIINE WU N30BITOYHBIC JAHHBIC, BHIOUPATH 3aKOHBI U (POPMYIIHI,
HEOOXOAMMBIC [IJISl PElIeHUs, MPOBOAUTH pPACU€Thl M  OILIEHWBATH
PEAUTMCTUYHOCTH MOTYYEHHOI'0 3HaU€HUS (PU3NYECKON BETUUNHBL;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TMPH OMOIIU
bu3nYecKuX METO/I0B, HCIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIACIATH
NPOBEPAEMOE MPENINONOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPsJIKa
NPOBEICHUS  UCCIENOBAaHUS, JIeJlaThb  BBIBOJbI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHI U OTBITOB;

MPOBOJIUTH OMBITHI 1O HAOMIOMCHUIO (PU3NYECKUX SBICHUU WIH
(bu3nuecKkux CBOMCTB Ten (M3y4yeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHUs] HHEPruHu, 3aBUCUMOCTh IMEepuoAa KOJIEOAHUU MPY>KUHHOTO
MasiTHHKa OT MaccChl Tpy3a U >KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJIE€OAHUH, MPSIMOJIMHEMHOE pacIPOCTPAHEHHUE CBETA,
pasnokeHue Oeyoro CBeTa B CHEKTpP, M3YUEHHE CBOWCTB HM300paKeHHs B
IUIOCKOM 3€pKaJie M CBOWCTB H300pa)kKeHHs MpeameTa B coOMparomie
JUH3€, HAOIOJIEHNE CIUIONIHBIX M JMHEHYaThIX CHEKTPOB H3IIYYCHHS):
CaMOCTOSTENIbHO COOMpaTh YCTAaHOBKY U3 M30bITOYHOrO Habopa
000pyA0BaHMs, ONKCHIBATH XOJI OMBITA U €r0 PEe3yJIbTaThl, GOPMYIHPOBATH
BBIBOJIBL;

MPOBOJUTH TPU HEOOXOIUMOCTH CEPUIO0 MPSIMBIX U3MEPEHUM, OMpEmeIIsis
CpelHee 3HAueHHEe U3MEpsSEeMOM BEJIWYMHBI ((POKYCHOE pacCTOsHuE
coOuparomieit JIMH3bI), OOOCHOBBIBATH BHIOOpP cHoco0a HU3MEPEHUS
(M3MepuTenbHOro npubdopa);

NPOBOANUTH HCCIENOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYHMH C
HCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTh IIyTH OT BPEMEHHU TIPH
PAaBHOYCKOPEHHOM JIBIDKEHMM 0€3 HadaJlbHOW CKOpPOCTH, MepHoja
KojieOaHMii MaTeMaTUYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaXEHUs CBETa OT yIJia MaJeHUs U yrjia MPEeIoMJIEHUs OT yria
naZieHus): IUJIAHUPOBAaTh MCCIEAOBAHHE, CAMOCTOATENbHO COOMpAThH



YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOTYyYEHHOW 3aBUCUMOCTH
Gu3NYeCKUX BENWYUH B BUAC TaOnWIl M TpadUKOB, NENaTh BBIBOABI IO
pe3yJbTaTaM HCCIIEOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHHsSI (U3MUECKUX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tella MPU PABHOYCKOPEHHOM JIBIKEHUH, YCKOPEHHUE
CBOOOJHOTO MaleHUS, KECTKOCTh TMPYXKUHBI, KOIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4Yeckass padoTa W MOIIHOCTh, YACTOTa WU TEPHOJ
KOoeOaHWii MaTeMaTHYEeCKOr0 W TMPYKWHHOT'O MAsTHHKOB, ONTHYECKas
cwia coOuparomieid JHMH3bI, pPAAUOAKTHBHBIM (OH): TUIAaHMPOBATH
U3MEpPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATH
U3MEpPEHHUS, CIeAys MPEII0KEHHONW WHCTPYKIIUU, BBIYHUCISATH 3HAYCHHE
BETMUMHBI M aHAJTM3UPOBATH MOJYUYCHHBIE PE3YNbTAThI C YIETOM 3aJaHHON
MOTPEITHOCTHA U3MEPEHUA;

COOJTFO/IaTh MpaBWJIa TEXHUKU OE30IMaCHOCTH NP paboTe ¢ 1abopaTOpPHBIM
000pyIOBaHUEM;

pa3iauyaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UUECKUX MOJEIEH:
MaTepuaidbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHas MOJIeNTb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO S]Ipa;

XapaKTepU30BaTh TPHUHIMINBI JACHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOpOH Ha WX OMHCAaHUA (B TOM YHCIE:
CIIUIOMETpP, JaTYMKW TIOJOKEHUS, DPACCTOSHUS M YCKOPEHHS, pakeTa,
9XOJIOT, OYKH, TEepUCKom, ¢oTroanmapaT, ONTHUYECKHE CBETOBO/IBI,
CTIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O
CBOMCTBaX (PHM3WYECKUX SIBICHHA MW HEOOXOMUMbIC (U3HUECKUE
3aKOHOMEPHOCTH;

WCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU U3YYCHHBIX TEXHHUUECKUX
YCTPOMCTB, H3MEPUTEITHHBIX IPUOOPOB U TEXHOIOTMIECKHUX MTPOLIECCOB MPH
pelIeHnr  y4eOHO--TIPaKTUYECKUX 3a/ad, ONTHYECKHE CXEMBI IS
MOCTPOCHUS N300PAKEHUN B IJIOCKOM 3€pKajie M COOMPATOIIEH JINH3E;
NPUBOMUTH  NpUMEphl  (HAXoauTh  WMHGMOpPMAIIMIO O  TpUMEpax)
MPAaKTHYECKOTO HWCIONb30BaHUs (PU3MUECKUX 3HAHWKW B TOBCETHEBHOU
KU3HM I o0ecrieueHus: 0€30MacHOCTH TPU OOpaIlleHUH ¢ MpuoopamMu 1
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHUS 3/I0POBBS U COOTIOACHHSI HOPM
HKOJIOTUYECKOTO MOBEACHHS B OKPY KaIOIIEH Cpefie;

OCYIECTBJIATh TOWUCK HWHPOpMAKu (QUINIECKOTO0  COJCp)KaHUS B
HuTepHeTe, caMOCTOSTENBHO (HOPMYTUPYS MOMCKOBBIN 3aMpOC, HAXOIHUTh
MyTH ONpPENeNIeHUs TOCTOBEPHOCTH MOJYYSHHON WH(OpMAIu Ha OCHOBE
UMEIOIINXCS 3HAHUK U TOTIOJTHUTETLHBIX HCTOYHUKOB;



MCIOJIb30BaTh MPHU BBHIMOJIHEHUN YUEOHBIX 3a/IaHUI HAYYHO--TIOMYJISIPHYIO
JaUTepaTypy (GU3NUECKOro CoAepKaHUsl, CIIPABOYHbIE MaTEpUAIIbl, PECYPCHI
cetu MHrepHer, Bianerb nNpuéMaMH KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpa3zoBaHus MH(POPMALUMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOIIEHUS HA OCHOBE
UHpOpMAIMU U3 HECKOJIbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHUA,
nyOIMYHO TPECTABMIATh PE3YNIbTaThl IPOESKTHON MIIM UCCIEI0BATEIbCKON
JNEATENIbHOCTH, IIPU  OTOM TPAaMOTHO  HCHOJB30BaTh  W3YYEHHBIN
NOHATUHHBIM anmaparT u3ydyaeMoro pasjena (U3NKA U CONPOBOXKAATh
BBICTYIJICHWE TMpE3CHTAIMel ¢ Y4ETOM OCOOEHHOCTEH ayauTOpHH
CBEPCTHHKOB.



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KoanuyecTBo 4acos

Ne HaumeHoBaHMe pa3iesioB U TeM
n/n MPOrpaMMbI Bcero

Pa3nes 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOIIEro MUPa

11 dusuka - Hayka o IpUPOJE 2
1.2 dusnyeckue BEINYUHEI 2
1.3 EcrecTBeHHOHAay4HBI METO/ MO3HAHUS 2

Hroro no pazueny 6

Pa3nea 2. [lepBoHayajibHbIe CBeleHHS O CTPOCHUM BellecTBa

2.1 Crtpoenue BeliecTsa 1

29 JIBW>KeHHE U B3aUMOJICHCTBHE YaCTHII )
' BEIECTBA

2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2
Uroro no pazneny 5
Pa3nea 3. /IBu:xeHMe U B3auMo/ieilicTBUE TeJl

3.1 MexaHu4ecKoe IBUKCHUC 3

KonTpoabnsbie
padoTsI

IIpakTH4eckne
padoTsI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypcbl

bubmuorexa [IOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6nuorexa [IOK
https://m.edsoo.ru/7f416194

bubmuorexa [IOK
https://m.edsoo.ru/7f416194

bubmuorexa [IOK
https://m.edsoo.ru/7f416194

bubmuorexa [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
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

3.2 Wuepnus, macca, IIOTHOCTH

3.3 Cuna. Buael cuit

Hroro o pazaeny

Paspnen 4. laBiieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB

[asnenue. Ilepenada naBineHus TBEPAbBIMU

4.1
TeJaMU, KUIKOCTSIMU U Ta3aMu
4.2 JlaBneHue KUIKOCTH
4.3 AtmocdepHoe naBieHue
44 JlelicTBHE )KUKOCTH U ra3a Ha NOTPYKEHHOE

B HUX TEJO
Nroro no pazgeny

Pa3nea 5. PaGora u MoIHOCTDH. JHEprus

5.1 PaGora u momrHOCTH
5.2 [TpocThie MEXaHU3MBI
5.3 MexaHuueckas SHeprust

Hroro no pasaeny
PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuorexa [IOK
https://m.edsoo.ru/7f416194

bubmuorexa [IOK
https://m.edsoo.ru/7f416194

bu6nuorexa [IOK
https://m.edsoo.ru/7f416194

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.eds00.ru/7f416194

bubmuorexa [IOK
https://m.edsoo.ru/7f416194



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

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM
NMPOrpaMMbl

Ne i/

Pa3gea 1. Tem1oBbie IBJICHUSA

11 CrpoeHue u cBOCTBa BELIECTBA

1.2 TemnnoBsie Mporecchl

Hroro no pazneny

Pasznen 2. 3.]'IeKTpI/I‘lCCKI/Ie U MAarHuTHbIC SAIBJICHHUA

BHCKTpI/I‘-ICCKI/IC 3apAabl. 3ap}I)KeHHBIC TCIa

2.1
U MX B3aUMOJICIICTBUE
2.2 [TocTosIHHBIN NIEKTPUUYECKUI TOK
2.3 MarsuTHbI€ SIBICHUS
2.4 DneKTpoMarHuTHasT WHIYKITUS

Hroro no pazaeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

21

28

20

37

68

KonTpoabHble
padoThI

IIpakTHYeckue
padoTbI

1.5

14.5

DJIEeKTPOHHBIE
(uu¢posbie)
o0pa3oBaTeJibHbIE

pecypchl

bu6anoreka LIOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6anoreka LIOK
https://m.edsoo.ru/7f4181ce

but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bubmmoreka [JOK
https://m.edsoo.ru/7f4181ce

but6mmoreka [IOK
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/7f4181ce

9 KVIIACC

KoangecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM

Ne n/m KonTpoabHble
NMPOrpaMMbl Bcero
padoThI
Pa3jnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe IBIKEHUE B CIIOCOOBI €ro 10
' OTHCaHUs
1.2 BsaumonelictBue Ten 20 1
1.3 3aKOHbBI COXpaHEHUs 10
Hroro no paszneny 40
Paznen 2. Mexannveckue Kojge0aHUsI M BOJHBI
2.1 Mexanndyeckre KoeOaHus 7
2.2 MexaHnuyeckre BOJIHBL. 3BYK 8 1
Htoro no pazneny 15

Pasznen 3. 3ﬂeKTp0MaFHI/ITHOC moJi€e 1 3JICKTPOMArHUTHBIC BOJIHBI

DNIEeKTPOMArHuTHOE MOJIE U

3.1 6

3J€KTPOMArHUTHbBIE BOJIHBI
Htoro mo pazneny 6

Pa3gea 4. CBeToBbIE ABJICHUSA

IIpakTHYeckue

padoTbI

DJIEeKTPOHHBIE
(uu¢posbie)
o0pa3oBaTeJibHbIE

pecypchl

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

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

bu6anoreka LIOK
https://m.edsoo.ru/7f41a4a6

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

bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6

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



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

4.1 3aKOHBI pacpPOCTPAHCHHSI CBETA
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI
4.3 Paznoxenue 6enoro cBeTa B CIIEKTP

Hroro no pazneny

Paznen 5. KBanToBble siBJIeHUSA

5.1 Hcmyckanue U MOrJIomeHHe CBeTa aTOMOM
5.2 CrtpoeHune aTOMHOTO sijipa
5.3 SlnepHble peakuun

Hroro no pazneny

Pa3nea 6. [loBropnTenbHO-00001IaK01M i MOYJIb

IToBTOpEeHue 1 00001IEHNE COAEepKAHUS

6.1
Kypca Qpu3uku 3a 7-9 xnacc

Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

6 2
6 3
3 2
15
4 1
6 1
7 1 1
17
9 2
9

102 3 27

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
https://m.edsoo.ru/7f41a4a6

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