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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o (u3uMKe Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHMM M TpeOOBaHMUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHoOi paboueit mporpaMMbl BOCIIUTAHUS U
Konunenuuu npenogaBanus yueOHoro npeamera « Dusukay.

Copepxanne mporpamMmbl 1Mo (pU3MKE HaAmpaBieHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAIOIIMXCS W OpPraHMU3alMI0 H3yYeHUs
bU3MKKM Ha ACSITEIBHOCTHOW OCHOBEe. B mporpamMme mo ¢u3WKe YYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanusauuu TpebdoBanuit I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM 00yUeHUs, a TaK¥Ke
MEXIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYUHBIX Y4YEOHBIX IMPEAMETOB Ha ypPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma o gusuke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuaia
1o rogam oOyudeHus (IO Kijaccam), MpejyiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PA3BUTHUSl MPEIMETHOTO COJICPXKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuXCsl.

[Iporpamma 1o ¢u3MKe pa3paboTaHa C IEJIbI0 OKa3aHWs METOJMYECKOU
MOMOILM YYUTENIO B CO3/ITaHUU paboyveil MporpaMMebl 0 y4eOHOMY MTPEAMETY.

®uzuka ABISETCS CUCTEMOOOPA3yIOIIUMM JJisi  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX IPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SIBIICHWM, M3y4aeMbIX XUMHEH, OuOJOorHeH, acTpoHOMHUEW U (HU3UUECKOU
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHO-HAyYHYIO KapTHUHY MU,
NpPEeoCTaBsieT HaumboJsiee sCHbIe oO0pa3lbl NPUMEHEHUS HAy4YHOro MeEeToAa
MO3HAHUSA, TO €CTh CIIO0C00a MOYYSHUS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOUT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIAJICHUE
CICAYIOINIMMU KOMIIETCHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

e HHTEPOPETUPOBATH  JAaHHBIE WM HCIOJb30BaTh  HAy4HBIC
JIOKa3aTeIbCTBA JIJISl [TOTYYEHHS BEIBOJOB.

Ilenmn w3yueHuss (uU3MKK Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS
onpenenensl B KoHmenmuu mnpenomaBaHusi ydeOHoro mnpeamera «Dusukay B
oOpa3zoBarenbHBIX oOpraHusanusx Poccuiickoii ®Deaepanmu, pean3yrOIINX
OCHOBHbIE  00I1€e00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pElICHUEM
Komnerun Munucrepctsa npocseiienusi Poccuiickoit @eneparuu (MpoTOKOI OT 3
nekaopst 2019 r. Ne TIK-4BH).



Iean usyyeHus (PpU3UKU:

NpUOOpETEeHUE HHTEpeca U CTPEMJICHUS OOydYalolUXcsd K HaydYHOMY
W3YYEHHUIO TMPUPOIBI, PA3BUTHE HMX HHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ€ MO3HAHUS U (POPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUS KaK pe3ysibTara HW3y4YCHUS
OCHOB CTPOCHHMsI MaTepuu U QPyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopmupoBaHUe TMpEACTaBICHUN O poiu (PU3MKKU A Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJACTAaBIEHUH O  BO3MOXHBIX  cdepax  Oymayumien
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJATOTOBKA K
JajabHeWIeMy 00y4YeHHIO B 5TOM HaIllPaBJICHUH.

JlocTikeHrne 3THX Ieliel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIICYNBACTCS PEIICHUEM CIAEAYIONTUX 3a4a4:

npuoOpeTeHne 3HAaHWH O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MATrHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

npUoOpeTEeHNEe YMEHHUM ONMMCHIBATh U OOBSCHATh (PU3UUECKHUE SIBJICHUS C
UCIIOJIb30BaHUEM MOJYUYEHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUs MPOCTEHIIMX pacdy€THhIX 3a7ady C
UCIIOJIb30BaHUEM buznueckux MoJieseH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SIBJICHUS U BBIOJIHATH OIBITHI,
JabopaTtopHble  pabOThl M AKCIEPUMEHTANbHBIE HCCJICAOBAaHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMell PU3NUECKOTO COAEpKaHUs,
BKJItOUasi ”HPOPMAITIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHAIIU3 U
KPUTHYECKOE OlIEHUBaHUE HHPOPMAIIHH;

3HAKOMCTBO €O cepaMu podecCUOHATBHON AeSTEILHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMECHHBIMHU TEXHOJIOTUSMU, OCHOBAaHHBIMH Ha
JOCTHKEHUX (PU3HUECKON HAYKH.

Ha wu3yuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETro

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNi0), B §
kiacce — 68 vacos (2 yaca B Henenmo), B 9 kiacce — 102 vaca (3 yaca B Hesiesio).

[Ipenyaraemelii B mporpamMme 1o (hU3MKe MepeyueHb J1abOpaTOPHBIX PaboT U
OTIHITOB HOCUT PEKOMEHIATEIHHBIN XapaKTep, YUUTEIb JIeTAeT BHIOOpP MPOBEICHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HMHIWBUAYATBHBIX OCOOCHHOCTCH
oOy4JaroIuMxcs, CIMMCKa AKCIICPUMEHTAIBHBIX 3aaHui, TpeajaraéMbplx B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 10 (U3HKE.



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3zuka u eé poJib B NIO3HAHUHU OKPYKAIOIIEro MUPA.

®usnka — Hayka o mnpupoze. SABneHust npuponabl. duznueckue SBICHHUS:
MEXaHHYECKHUE, TEMIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

Ouznueckue BennuuHbl. V3mepenue ¢usznueckux BenmuuuH. Dusmnueckue
npuoopsl. [lorpentHocts n3mepennil. MexxayHapoaHas CUCTEMA €IHHHII.

Kak d¢wusuka u [pyrue ecTeCTBEHHbIE HAyKH H3y4yalOT MPHUPO.Y.
EctecTBeHHO-HAy4YHBI METOJ TO3HAHUS: HAOIIOJEHUE, MOCTAHOBKAa HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabmogaeMoro aByieHus. Onucanue GU3NYECKUX SIBICHUMN C ITOMOIIBIO MOJIETEH.

Jemoncmpayuu.

1. MexaHu4yeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC

SIBJICHUSL.
2. ®usnueckue MpUOOPHI U MPOIEAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnuie padbomot u onvimeul.
OnpeneneHue UEHbI ASICHHS KAl H3MEPUTEIBHOTO MPUOOpa.
N3mepeHne pacCTOSHUMN.
N3mepenne 00bEMa )KUIKOCTH U TBEPOTO TeENA.
Onpenenenue pazMepoB MAJIBIX TEJL.
N3mepenne temmepaTypbl MpU IMOMOIIM KUJIKOCTHOTO TEPMOMETpa M
NaTYMKa TEMIEPaTypBhI.
6. IIpoBenenue uccnenoBaHus MO NPOBEPKE THIOTE3bI: JAJbHOCTH MOJIETA
IapyKa, MyIIeHHOrO0 TOPU30HTANIBHO, TEM OOJbIIE, YeM OOJIbIIE BBHICOTA
IyCKa.

Pa3nen 2. [lepBoHayasibHbIE CBEJ€HNsI 0 CTPOEHUU BelllecTBA.

CrpoeHne BemiecTBa: aTrOMBl M MOJIEKYJIB, WX pa3mepsl. OIbITHI,
JIOKA3bIBAIOIINE THUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenne dactul BemectBa. CBfA3b CKOPOCTHM JBHWKEHHMS YacTUL[ C
temnepatypoil. bpoyHoBckoe nBwxeHue, aud@ysus. BzaumopaeiicTBue yacTuil
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOEHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHUSIX U WX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HaGmronenne 6poyHOBCKOTO ABUYKECHHUS.

2. HabGmonenue nuddysuu.

3. HaOmionenue — sBieHuid,  OOBACHSIOUIMXCS ~ MPUTSHKEHUEM WM

OTTAJIKUBAaHUEM YACTHUI] BEUIECTBA.
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Jlabopamopnwie pabomot u onvimot.

1. OueHka JuMaMeTpa aroMa METOJOM psiioB  (C  HUCIOJIb30BaHUEM

dororpaduii).

2. OnbITHI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITI 1O OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3aMMO/IeliCTBHE TeJl.

Mexannueckoe JBM>KeHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBHKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHU JIBUKECHUS.

SBneHue uHEpUMHU. 3aKOH HHEpIMU. B3auMojelcTBHE Tel Kak MpUYMHA
M3MEHEHHSI CKOPOCTH JBWXKEHHsSI Teil. Macca Kak Mepa HWHEPTHOCTH Tena.
[InoTHOCTH BemiecTBa. CBsI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
o0BEMa BelecTBa.

Cuita Kak xapakTepuUCTHKa B3auMozehcTBUs Ten. Cuina ynpyrocTd M 3aKoH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHUS U CHIIA
TsokecTd. CHlla TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Croxkenune
CWJI, HAPABJIEHHBIX IO OJHOM NpsiMoM. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B NPUPOJE U TEXHUKE.

Jlemoncmpayuu.

HaOmnronenne MmexaHu4ecKoro ABUKEHUS Tea.
N3mepenre CKopoCTH MPSIMOJIMHENHOTO JIBUYKEHUS.
HabGnronenue siBjeHUs] THEPLIMH.
HaOmronenre n3MeHeHUs1 CKOPOCTH TIPU B3aUMOICHUCTBUM TEIL.
CpaBHeHHME MACC IO B3aUMO/JICVCTBUIO TEJI.
CnoxeHue cuil, HalpaBJIEHHBIX MO OJHOMN NPSIMOil.
./Taﬁopamopubte padomol u onvimol.
1. OmnpenenieHre CKOPOCTU PABHOMEPHOIO JBHXKEHUS (IIapUKa B KUIKOCTH,
MOJIETHU JIEKTPUUYECKOT0 aBTOMOOWIIS M TaK Jajee).
2. OmpezneneHue CpelHE CKOPOCTU CKOJIBKEHHsI OpyCcKa WM IIapuka Io
HAaKJIOHHOM IJIOCKOCTH.
3. OmnpepeneHue MIOTHOCTH TBEPIOTO TEA.
4. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKEHUs (1aedopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.
5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBiieHue TBEPABIX TeJ, ;KUAKOCTEH U ra3oB.

Hanenune. CriocoObl yMEHBINICHUS M YBEIUYCHHUS JaBieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBlieHUs Ta3a OT oOBEMa, Temmeparypbl. [lepemada naBieHus
TBEPABIMU TEJaMHU, KUIKOCTAMH U Tazamu. 3akoH Ilackans. IlHeBMaTuueckue
MaIllUHbl. 3aBUCHUMOCTh JABJICHHUS >KHJKOCTH OT TUIYOMHBI. ['MapocTaTuyeckuit
napajaokc. Coob1aromuecs cocyabl. [ napaBinueckue MEXaHU3MBI.

AtMocdepa 3emin u atmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHOM 000s104uku 3emiu. OnbiT Toppuuennu. M3amepenue armocdepHoro
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JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO TaBICHUS OT BBICOTHI HAJ] YPOBHEM MODSI.
[Tpubops! 17151 U3MepeHus: aTMOCHEpPHOTO JIaBIICHUS.

JlericTBUE )KMAKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TeEJO. BrITanknparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnapanue ten. BozayxominaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHUs KUJIKOCTBIO U TA30M.

CooOmaromuecs COCyIbl.

['mppaBnuaeckuii mpecc.

[IposiBnenue nericTBrsi aTMOC(EpHOTO TABICHHUS.

3aBUCUMOCTh BBITAIKUBAIOLIEH CUJIBI OT 00BbEMA MOTPYKEHHON YaCTH
TE€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITECHEHHOM KM IKOCTH.

8. YcIoBHE IUIaBaHUS TEJI: IJIABAHWUE WM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEN TEJa U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimul.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTpy>KEHHOH B
AKUJKOCTh YaCTH TeJIa.

2. OmpeneneHre  BBITAJIKHUBAIOIIEH  CWJbL, JEWCTBYIOUIEH Ha  TelIO,
NOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOILIECH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B KHUJKOCTH, OT MaccChl TeJa.

4. OmbIThI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHJIBI,
JNEUCTBYIOUIE Ha TEI0 B JKUAKOCTH, OT O0O0bEMa MOrpyXEHHOU B
KUJIKOCTh YaCTH TE€JIa U OT MJIOTHOCTHU KUIAKOCTH.

5. KoncTtpyupoBanue apeoMmeTpa WIA KOHCTPYHPOBAHUE JIOAKA H
OrpeAeieHUueE €€ Tpy30H0AbEMHOCTH.

Pa3zjnen 5. PaboTa u MOIIIHOCTH. DHEPIrusl.

Mexanuueckas padota. MouHoCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. IlpaBuio
paBHOBecus pbryara. [I[puMeHeHne npaBuiia paBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuino» Mexanuku. KIIJI mnpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas dHeprusa. KuHernueckas U TMOTEHIMAIbHAs dSHEPTHUA.
[IpeBpailieHrie OTHOTO BHIa MEXAHUYECKOW YHEPTUH B APYTrOid. 3aKOH COXpaHEHUs
SHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpuMepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnuie pabomot u onvimel.

1. OmnpeneneHue padOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU Teja

10 TOPU3OHTAIBHOW IMOBEPXHOCTH.

2. HccnenoBaHue yciIOBUM PAaBHOBECHS pblyara.

N3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

o vk wnNE
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4. M3ydeHue 3aKOHA COXPAaHEHUs MEXaHUYECKON YHEPTHH.

8 KJIACC

Pa3nes 6. TensioBble ABIeHUA.

OCHOBHBIE TIOJOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OMNbBITHI, MOATBEPKIAAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKOW TEOPUHU.

Mopenu TBEPAOro, KUAKOTO M Tra3000pa3HOrO0 COCTOSIHMM BEIIECTBA.
Kpucranmnnueckue u amopdusie tena. OObsiCHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOXKEHUI MOJEKYJISIPHO--KHHETUYECKONH TEOPUH.
CmaurBaHMe U KaOWULIPHBIE sBICHUS. TermoBoe pacliupeHue 1 ckaTue.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JBUKEHUS
yactull. BHyTpenHsss sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEH SHEPIUu:
TerIonepesaya U COBEPILECHUE paboTHL. Bunbr TEIUIONIEpEaauH:
TEIJIONPOBOAHOCTD, KOHBEKLMS, U3ITyUEHHUE.

KonunuecTBo Temnotel. YenbHas TEIIOEMKOCTh BEIECTBA. TemiooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjuoBoro Oamanca. IlmaBnenue
OTBEPJICBAHNE KPUCTAUIMYECKUX BELIECTB. YJIE€IbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u kouaeHcauus. Mcnapenue. Kumnenuwe. YaenbHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpPHOro
JTaBJICHHUS.

BnaxuocTts Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHAs TETUIOTA CTOPAHMUS.

[Tpunuunel padotel TemnoBeix nsurareneil KIIJ TenmoBoro asuratesns.
TeruioBple IBUTaTENIN U 3aLIATA OKPYKAKOILIEH CPEIBI.

3aKOH COXpAaHEHHMsI U ITPEBPALLCHHS SHEPTUH B TEIUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu.

Habmonenue 6poyHOBCKOIO JBUKEHHUS.

HaGmonenue nuddysum.

HabGnrongenue siBieHui cMauuBaHUs U KAaWJUIIPHBIX SIBJICHUN.
Habnrogenue TemioBoro paciimpeHus Tell.

N3meHenue paBieHus ra3a nNpu MU3MEHEHUU OOBbEMA M HArpEeBaHUM HIIU
OXJIAXKJICHUH.

6. IlpaBuiia u3mMepeHus TeMrnepaTypsbl.

7. Buapl Temonepenayu.

8. OxuakaeHue Mpu COBEPIICHUHN PaOOTHI.

9. Harpesanue npu coBepiieHUH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHBIX BEILIECTB.

11. HaGmaronenue kumexHus.

12. HabmroieHue nocTosiHCTBA TeMIEpaTyphl IPU TIaBJICHUH.

13. Moaenu TEMJIOBEIX ABUTATEIECH.

Jlabopamopnwie padbomot u onvimul.

1. OnbIThI IO OOHAPYKEHUIO TEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
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OMnbITHI IO BHIPAIIMBAHUIO KPUCTAILIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITel MO HAOTIONEHUIO TETUIOBOTO PACIIUPEHUSI Ta30B, JKUIKOCTEH H
TBEPJIBIX TEIL.

4. OnpeneneHue JaBJICHUS BO3yXa B OAJIJIOHE IIMPHUILA.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro

00bEMa 1 HArpEeBaHUS WM OXJIAXKICHUSI.

6. IIpoBepka rumnoTesbl JMHEHHOW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUYECKOM TPyOKE OT TeMIIepaTyphl.
7. HaOmiomenve wW3MeHEHWs BHYTPEHHEW DSHEPrUM Tela B PE3yibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJL.

8. HccrmemoBanue sSiBICHUS TEIJIOOOMEHA MPU CMEITUBAHUU XOJIOJTHON U

ropsiueu BOJBI.

9. OmpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOM  IpH

TEII00OMEHE C HArpeThIM METAJUITMUYECKUM LIUJIUHIPOM.

10. OnpeneseHne yaeabHON TEIMIIOEMKOCTH BEIIECTBA.

11. HMccnenoBanue npolecca ucrnapeHus.

12. OnpeiesieHue OTHOCUTEIIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHne yaeabHON TEMIOTHI IJIaBICHUS JIb/A.

Pa3znes 7. DiekTpuyeckne U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JIEKTPUYECKHUX 3apsAlioB. B3ammojelcTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCUMOCTh  CHIIBI  B3aMMOJICHCTBUSA
3apsHKEHHBIX TEJ OT BETMYMHBI 3apS/IOB U PACCTOSIHUS MEKTy T€TIaMu).

Onektpuueckoe noje. Hanpsok€HHOCTh 3iekTpudeckoro moiis. IlpuHuun
CYNEPHO3UIIUN ICKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn snekTpuueckux 3apsioB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsil.
Crpoenne aroma. [IpOBOOHMKM W  JOUAINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJOBHUS CYIIECTBOBAHMUS JJIEKTPUUYECKOTO TOKA.
N cTOYHMKM TMOCTOSSHHOTO TOKa. JIeMCTBUSI 3JIEKTPpUUECKOTO TOKa (TEIIOBOE,
XUMHUUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUHN TOK B )KUJKOCTSIX U razax.

Onektpuueckass uenb. Cuina  Toka.  DIEKTPUYECKOE  HAMNpsHKEHUE.
ConpoTuBeHHE MPOBOJHUKA. Y ACIbHOE COMPOTHBJICHHE BeliecTBa. 3akoH Oma
o yyactka uenu.  IlociemoBarenbHOE W NApPAIUIEIBbHOE  COCIMHEHUE
ITPOBOJIHUKOB.

PaGota u MOIIHOCTH OANEKTPUYECKOTO TokKa. 3akoH Jlxoyns—Jlenna.
DneKTpuYecKre ey U MOTPeOUTENnu dEKTPUIECKON 2Hepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTossHHbIE  MarHuThl.  B3aMMOIEMCTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nose. MarHutHoe mnoJie 3eMJIM U €ro 3Ha4€HUEe JJI )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarnuTHoe T1OJie  3JIEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MarHUTHOTO MOJII HA IPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSHHOIO TOKA. VCIOnb30BaHUE DSIIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.



Oneitel @apajned. fABieHue 31eKTpoMarHuTHOM UHAYKIUU. [IpaBuiio JleHua.
DnekTporeneparop. CrocoOpl  mMOMy4YeHHs]  DJIEKTPHUUECKOW  DHEPTHUH.
DNEKTPOCTaHIIMK HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Jlemoncmpayuu.
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25.

DIIEKTpU3ALMS TEN.

JIBa poza 3JIEKTPUYECKUX 3aPSIOB U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIT.
YCTpPONCTBO U IEMCTBUE JIEKTPOCKOIIA.

DnekTpocTaThuecKasi HHIYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.

[IpoBOAHUKH U TUATIEKTPUKHU.

MopaennupoBaHue CUIIOBBIX JUHUAN 3JIEKTPUUECKOTO TOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS NEKTPUIECKOTO TOKA.

. DNEKTPUYECKUHN TOK B KUIKOCTH.

. 'a30BbIl pa3ps.

. I3MepeHune CUIIbl TOKa aMIIEPMETPOM.

. I3MepeHue 271eKTpUIEeCKOr0 HAIIPSKEHUS BOJIbTMETPOM.

. Peoctat u MarasuH CONpOTUBIICHUMN.

. BzaumonencTare MoCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTHU Pa3I€IeHUs IT0JI0COB MATHUTA.
. MoagenupoBaHre MArHUTHBIX MOJIEN OCTOSHHBIX MarHUTOB.

. OnmeIT Dpcrena.

. MarauTHOE 1oJje Toka. DJIEKTPOMarHur.

. JlercTBME MarHUTHOTO MOJISI HA IPOBOAHUK C TOKOM.

. DIIEKTPOJABUTATENb ITOCTOSTHHOI'O TOKA.

. UccnenoBanue sABICHUS 3JIEKTPOMAarHUTHOM MHAYKIMUH.

. OnbiTel Papages.

. 3aBUCUMOCTh HamNpaBJ€HUs WHIYKIMOHHOTO TOKA OT YCIOBUH €ro

BO3HUKHOBEHHS.
DJIeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomot u onvimul.

1.

A

OneITel TO HAOMIOACHWIO DJIEKTPU3AIMU TEN WHAYKIUEHW W Tpu
COTIPUKOCHOBEHHH.

UccnenoBanne AEHCTBUA DIEKTPUYECKOTO MO HA TIPOBOAHUKUA H
JTUDJICKTPHKH.

COopka u npoBepka pabOThI AIESKTPUUESCKOH IEMH MTOCTOSTHHOTO TOKA.
M3mepeHne 1 peryIMpoBaHue CUITBI TOKA.

M3mepenne u peryIMpoBaHue HAPSOKCHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO Y€pe3 PE3UCTOp, OT
COTIPOTHUBJICHUS PE3UCTOPA U HANIPSDKCHHS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCTh AIIEKTPUUECKOTO
COTIPOTUBJICHUSI TIPOBOJHUKA OT €r0 JUIMHBI, IUIOMAAN IOMEPEYHOTO
CEUCHHUS U MaTepuana.



8. IIpoBepka mnpaBHiia CIOKEHMS HANPSDKEHUW IIPU  IOCJIEI0BATEIBHOM
COCIMHEHHH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia Juisi CHIBI TOKA IIPHU MAPAIUIENBHOM COEIUHEHUU
PE3UCTOPOB.

10. Onpenenenue padOThI IEKTPUUECKOTO TOKA, UAYILETO YEPE3 PEZUCTOP.

11. OnpenesieHre  MOIIHOCTH  DJIEKTPUYECKOIO0 TOKA, BBIIEIAEMOM Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpPsDKCHUS Ha HEH.

13. Onpenenenne K111 narpeBarens.

14. MccnenoBaHre MarHUTHOTO B3aMMOJIEHCTBHSI IIOCTOSTHHBIX MAarHUTOB.

15. I3yyeHue MarHMTHOrO IIOJISI  IIOCTOSIHHBIX ~ MAarHUTOB IIPH  HX
O0OBEIMHEHUH U Pa3JICIICHUN.

16. MccnenoBanue AENCTBHS DJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIbBI  B3aMMOJEUCTBUS
KaTyIIKM C TOKOM M MAarHMTa OT CHJIBI TOKA W HalpaBJEHUs TOKA B
KaTyILKE.

18. MI3yueHue AeiCTBYS MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3ydeHHne padoThI JIEKTPOABUTATEIIS.

20. M3mepenne KII/ anexkTpoaBuraTeIbHON yCTAHOBKH.

21. OnBITBL IO HWCCIECIOBAHUIO SIBJIECHUS JJIEKTPOMAarHUTHOM WHAYKIWH:
UCCIICJOBAHUE W3MEHEHUW 3HAYEHUS M HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KJIACC

Pa3nes 8. MexaHu4yeckue siBJIeHHS.

Mexannueckoe JaBwkeHHe. MarepuanbHas Touyka. Cucrema OTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHHUS. PaBHOMEpHOE MNPSIMOIMHEUHOE
nBrkeHue. HepaBHomepHoe npsiMonMHENHOE JBH>KeHUE. CpelHsisi U MTHOBEHHas
CKOpOCTb TeJia IPU HEPABHOMEPHOM JIBUYKECHUU.

Yckopenne. PaBHOyckopeHHOe mnpsMoiuHenHoe ABMwkeHue. CBoOoaHOE
najgenue. OnbIThl ["anumes.

PaBHOMepHOE ABMXKEHUE N0 OKpyx)HOCTH. Ilepuon m yactora oOpaieHus.
JInnenHas u yrinoBasi CKOpocTd. LIeHTpoCcTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroToHa. Bropoit 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMII CYyNIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHiIa TPEHUS CKOJIBKEHUS, Chila
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cwia TsSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUs. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBmxenune ruiaHer BOkpyr CousHna. IlepBas kocMmuueckass CKOPOCTb.
HeBecomMoCTh U eperpy3Ku.

PaBHOBecue marepuanbHOM TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPEIVIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TskecTH.



Nmnynsc Tena. M3Menenne mmirynbca. UMmyabC cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE ABUKEHUE.
Mexannyeckass paboTta W MOIIHOCTh. PabGoTa cuil TSKECTH, YIPYTOCTH,

TpEeHHUSI.

CBs3b OHCPIUU U pa6OTI)I. HOTeHHI/IaJIBHaSI QHCPIUA TCJIA, IIOAHATOIO HA

MOBEPXHOCTHIO 3eMJId. [loTeHIManbpHas SHEPrusl cxKaTol nmpykuHbl. Kunernueckas
sHeprus. Teopema 0 KUHETUYECKON AHEPruu. 3aKOH COXPAHEHUS] MEXaHHYECKOU
SHEPI'UH.

Jlemoncmpayuu.

1.
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9.

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

Ha6nronenne MexaHnuecKkoro ABMKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

CpaBHeHue MyTel U TPACKTOPUI JBUKEHUS OJTHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

H3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHMUS.
HccnenoBanre npu3HaKOB paBHOYCKOPEHHOIO IBUYKECHUS.

HaOmronenue nBuxeHus Tejia o OKPY>KHOCTH.

HaOmronenne MmexaHu4ecKuX sIBJICHUM, TPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBHXKCHUU
OTHOCUTEJIbHO KaOMHETa (PUBUKHU.

3aBUCHMOCTh YCKOPEHMSI Tejla OT MAacChl Tela W JACHUCTBYIOIIEH Ha HErO
CHUJIBI.

HaOmnronenue paBeHCTBA CHUIT TIPU B3aUMOJICHCTBUU TEI.

N3MeHeHune Beca Telia Npu YCKOPEHHOM JIBUYKECHUU.

IIepenava uMmIryabca npu B3aMMOIEUCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTUH TTPU B3AUMOICHCTBUU TE.

CoxpaHeHre UMITYJIbCa ITPU HEYNIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue uMITyJibca Mpu abCOTIOTHO YIIPYTOM B3aUMOJICHCTBUU.
HabGmronenune peakTMBHOTO JIBHKEHHUS.

CoxpaHeHHne MEXaHUYEeCKOM SHEPTUU MPU CBOOOTHOM IaJIEHUU.
CoxpaHeHrne MEXaHUYECKOW SHEPTUM NIPU ABMXKEHUHU TeJa MO/ I€MCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimel.

1.

KoncTpyrupoBanue TpakTa 1jisi pa3roHa W JalbHEUIIET0 paBHOMEPHOTO
JBIDKCHUS TIIAPUKA UITH TEJICHKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJBKEHHUS OpycKa WIM JBHKCHUS
IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

OrnpeneneHrue YCKOpEHHsS Tejla MPU PABHOYCKOPEHHOM JBIDKCHUHU 10
HAKIIOHHOM TIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH MYyTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JIBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TIPH PABHOYCKOPEHHOM JBWKEHUU 0€3
HayaJbHOM CKOPOCTU IMYTHU OTHOCATCS KaK PSAJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.



6. HMccnegoBaHue 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.
Omnpenenenne KodhHUITMEHTA TPESHUS CKOJIBKCHHSI.
Onpenenenue KECTKOCTH NMPYKUHBI.

9. Ompenenenure padboOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JIBHXKEHHM Teja
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Ompesenienne  pabOThl  CHJIBI  YNIPYTOCTH MpU  TMOABEME Tpy3a ¢
HCIIOJIB30BaHUEM HETOIBUKHOTO U MOJABUKHOIO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXPAHEHUS YHEPTUH.

Pa3nen 9. Mexannyeckue KoJieOaHus U BOJTHBI.

KonebarenbHoe nBuxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUIl: TEpUOI,
4acToTa, aMIUINTyJa. MaTeMaTudecKui U NPYKUHHBIM MasTHUKU. [IpeBpaienne
DHEPTUU MIPH KOJIeOATETHHOM JIBHKECHUU.

3aryxatouue  kosjeOanus.  BwiHyxkaeHHbie — kosiebaHusi.  Pe3oHaHc.
Mexannueckue BoJHbL. (CBoiicTBA MEXaHMYECKUMX BOJH. IIpomonbHbie W
nonepeyHbie BOJIHBL. J[MMHA BOJHBI M CKOpPOCTh €€ pacnpoCTpPaHEHUs.
MexaHnuecKkue BOJHBI B TBEPJIOM TEJE, CEICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronmenue xojie0aHuii Te MO AEHCTBUEM CUJIBI TSOKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HabGnronenue BoIHY X A€HHBIX KOJI€OaHU U pe30HaHca.

Pacnpoctpanenue npoo/ibHbIX U TOTIEPEUHBIX BOJIH (Ha MOJIEIN).

Habronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

JIaﬁopamopubte padomul u onvimel.

1. OmpeneneHre YacTOThl M TMEpUojJa KoJieOaHWM MaTeMaTU4eCcKoro
MasiITHUKA.

2. Ompenenenrie 4acTOTHI U MeproIa KoJieOaHUi MPy>KMHHOTO MasiTHUKA.
UccnenoBanue 3aBUCUMOCTH TIEPHO1a KOJIeOAHUM MOBEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. HccnemoBaHue 3aBUCMMOCTH TIEPHOJIa KOJIeOaHUH MPYKMHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH TIEpHOJa KOJIeOaHUN Tpy3a, MOABEIICHHOTO K
HUTH, OT MAcCChl Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIHME  3aBHUCHUMOCTh  Tepuoja  KoJaeOaHwmit
MPY>KUHHOTO MasiITHUKA OT MACChI Ipy3a U KECTKOCTH NPYKUHBI.

7. VI3aMepenue ycKopeHus CBOOOTHOTO TaJCHUSI.

Pa3nen 10. DieKTpoMaruuTHOE 1M0J1e ¥ 3J1€eKTPOMArHUTHBIE BOJTHBI.
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DNEeKTpOMarHUTHOE  IoJIe.  DJIEKTPOMAarHuTHele  BoJiHbI.  CBOMCTBa
ANEeKTpOMarHuTHbIX BOJH. Illkanma »nekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DOnexkTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBoONCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie padbomot u onvimul.

1. 3yueHnue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBI0O MOOHIJIBHOTO

tenedoHa.

Pa3znen 11. CBeToBbBIE SIBJIEHUS.

JlyueBass ~ mogmenb  cBera.  Mcrounukm — cBera.  lIpsmosnmHenHoe
pacnpoctpanenue ceta. 3atMeHust Connua u JlyHnel. Otpaxkenue cera. Ilnockoe
3epKajo. 3aKOH OTpa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mnOpenoMiieHus cBeta. l[loHOe BHYyTpeHHEe
OTpakeHHE cBeTa. Vcmonb30BaHME TOJHOTO BHYTPEHHEIO OTPaXEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xonm gnydet B JsmH3e. Onthueckas cucteMa (oroamnmapara,
MUKpOCKOTa M Tejeckona. ['ma3 kak omntudeckas cucrema. BimM30pykocTh H
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B chektp. Onbitel HetoToHa. CnoxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Jlemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAaHEHHUE CBETA.

OTtpaxeHune cBeTa.

[Tonmy4yenune n300paxxeHU# B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiaX.

[Ipenomiienue cBera.

OnTuyecKuil CBETOBO/I.

Xop ydeit B cOOMparoIIe TuH3e.

XoJ JIy4er B paccerBarolleH JUH3E.

[TonyueHnne n300pa’keHUI C MOMOIIBIO JIMH3.

[TpuHiun neiicTBus goToarmapaTa, MUKPOCKOINA U TEJIECKONa.

10. Mopens rinasa.

11. Pa3noxenue 6e5oro ceera B CIEKT.

12. [Tomy4yenue 6emoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie padbomot u onvimul.

1. UccrnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHUS CBETOBOTO Jiyda OT yrJia
MaJICHHUs.
N3y4yenune xapakTepucTuK n300pakeHus MpeIMeTa B TIIOCKOM 3epKajie.
Uccnenoanne 3aBUCUMOCTH yrila NPEJIOMIIEHUS] CBETOBOTO Jiy4ya OT yria
MaJICHHs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. Tlomydyenue n300paxeHH ¢ TOMOIIbIO COOMPAIOIIEH TUH3BI.
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5. Ompenenenne GOKYCHOTO PACCTOSIHUS M ONTUYECKON CHIIBI COOMparomeit
JIMH3BL.

6. OMNBITHI O Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITBI IO BOCIHPHUATHIO IIBETA MPEIMETOB MPU UX HAOIIOJCHUHU uepes
IIBETOBBIC (PUITHTPHI.

Pa3nen 12. KBanToBbIe IBJICHUA.

OneiTel Pe3epdopaa u minanerapHas mozenb aroma. Mojens atroma bopa.
Hcnyckanue v norjiomieHue cBera atomoM. KBaHThI. JIMHEHYaThle CIEKTPHI.

PannoaktuBHOCTH. Anb(ha-, 6eTa- u ramma-usnydeHus. CTpoeHHUE aTOMHOIO
anpa. Hyxionnas wMopens aromHoro sapa. HM3zoronel. PanmoakTtuBHBIE
npeBpaienus. [lepron nmonypacmnana aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHbI COXPAHEHMS 3apsI0BOIO MU MAacCOBOTO YHCEIN.
OHeprusi CBsI3W aTOMHBIX siaep. CBsA3b Macchl W HEpru. Peakuuum cuHTE3a U
nenenus anep. ctounuku sneprun ConHIa U 3BE3]I.

Anepnas sHepreruka. JleWCTBHS paguOaKTHBHBIX H3JIIyYEHHW Ha >KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U TOTJIOICHUS.

CrexTpsl pa3IU4HbIX Ta30B.

CnekTp Bojopoa.

HabGnronenue TpekoB B kamepe Busbcona.

Pabota cu€Turka HOHU3UPYIOIIUX U3TyYCHUH.

Peructpanus uznydeHust IpUPOTHBIX MUHEPATIOB U MPOIYKTOB.

JIaﬁopamopubte padomul u onvimel.

1. HaOnrogeHue CIIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3TyUCHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3ZHOMY

nytu (1o ¢ororpadusim).

3. V3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpUTEIBLHO-0000 1A IINH MOTYJIb.

[ToBTOpUTENHEHO--0000MIAIOIINN MOYJTH TIPEAHA3HAYEH )1 CHCTeMaTH3allun
u  0000meHHS  TPEAMETHOrO  COJCp)KaHMS W OIbITa  JICITCIBHOCTH,
NPpUOOPETEHHOTO MPU U3YUCHUH BCEro Kypca (PU3MKH, a TakXKe JJIS MOJATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHy T0 (Qusuke i1 oOydarommxcs,
BBIOPABIIIKX ATOT yU4EOHBIN MpeaMeT.

[Ipy u3ydyeHUn JAHHOTO MOMAYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JEeATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CTeUrBaeTCs JOCTH)KEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, Qopmupyercs
€CTECTBEHHOHAyYHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEAOBaHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (U3HUECKHE
ABJICHUSI, TPUMEHSS TMOJIyYeHHbIE 3HaHMs, pellaTh 3aJa4d, B TOM YHCIE
KauE€CTBEHHbIC U IKCIIEPUMEHTAJILHBIE.

I



[IpuHUIMNIMATBEHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia Peain3yeTcs
32 CYET TOro, 9YTO OOydYalIIMeCs BBIMOTHSIIOT 3aJaHus, B KOTOPBIX UM
IpeuIaraeTcs:
Ha OCHOBE IMIOJYYEHHBIX 3HAHWUW paAClO3HAaBaTh W HAYYHO OOBSICHATH
bu3nUecKue BICHUS B OKPY>KaIOIIEH MPUPOJIE U IIOBCEITHEBHON KU3HH;
MCIIOJIh30BaTh HAYYHBIC METOBI UCCICIOBAHUS (DU3UUCCKUX SBICHUN, B TOM
YHUCIIE JJIs1 IPOBEPKH TUIOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATh HAyYHBIE OCHOBBI HamOOJEe BaKHBIX JOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHECHHS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHMSA

N3yuyenue (pu3mku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HANPABICHO
Ha JIOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3ynbTaToB.
B pesynbrare usyuenus Gu3MKM Ha YpPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatoierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:
1) naTpUOTHYECKOTO BOCTIMTAHMUSI:
— IIPOSIBJICHUE HHTEpPECa K UCTOPHUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nUecKoil HayKu;
— HEHHOCTHOE OTHOIIEHUE K JOCTUKEHHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rPaskKAaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSL:
— FOTOBHOCTh K AKTUBHOMY Y4YaCTHUIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM TNMPUMEHEHHUEM JOCTHKEHUU
busuKy;
— OCO3HAaHHME BAXHOCTU MOPAIBHO--3TUYECKUX MPHUHIUIIOB B JEATEIBHOCTH
Y4EHOTO;
3) 3¢TeTHYECKOr0 BOCIIUTAHUS:
— BOCIIPUATHE 3CTETUYECKHX KadyecTB (PU3MYECKON Hayku: €€ TrapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) MeHHOCTH HAYYHOI'0 MO3HAHUS
— OCO3HAaHME LEHHOCTH (PU3UYECKON HAYKM KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BaXKHENILEH COCTABIISIOLIEH KYJIbTYPHI;
— pa3BUTHE HAY4YHOW JHOOO3HATEIBLHOCTH, MHTEpPECa K MCCIEN0BATEIbCKOU
NEeSATENBHOCTH;
5) ¢opMupoBaHusi  KYJbTYPbl  310pPOBbSi W  3MOIHOHAJIBHOIO
0J1aronoJIy4us:
— OCO3HAHME UEHHOCTHM Oe3omacHoro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXXHOCTH MpaBWJ 0O€30IacHOro TIOBEACHHUS Ha
TpaHCIIOpTE, Ha JOpPOTax, C OJJIEKTPUYECKUM U TEIUIOBHIM OOOpYyAOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;
— chopMupoBaHHOCTH HaBbIKA pedIeKCUU, IPU3HAHUE CBOETO MIpaBa Ha OIMIMOKY U
TaKOro K€ IpaBa y APYyroro 4eJoBeKa;
6) TPy10BOr0 BOCIIUTAHUSI:
— AaKTHMBHOE YYacTHE€ B PEUICHUHM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0Opa3zoBaTeILHON OpraHU3alliu, TOpoja, Kpasi) TEXHOJOTMYECKOW W COIMaJIbHOU
HaIpaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIE U PU3NUYECKUX 3HAHUIA;
— MHTEPEC K NPAKTUYECKOMY U3YUYEHUIO MPOPECCUil, CBA3aHHBIX C (PUBUKO;
7) 3K0JIOTHYECKOT0 BOCTIMTAHUS



— OpUEHTAalMsl Ha IPUMEHEHNE (PU3MUECKUX 3HAHUM IS pelieHus 3a1a4 B o0i1acTu
OKpY’>Kalollled cpenpl, IUIAHUPOBAHUSA IOCTYNIKOB M OLEHKM MX BO3MOXKHBIX
MOCJIEICTBUM JIsl OKPYKarOLEN Cpeibl;
— OCO3HAaHME TJ00ANTBHOTO XapaKTepa SKOJOTMUECKUX MpodsieM M myTed ux
pElLIeHHS;

8) aganTanuu K U3MEHSIIONIUMCS] YCJIOBHSIM COUMAJILHON M MPUPOIAHOI

cpeabl:

— NOTpPeOHOCTh BO B3aMMOJEMCTBUM IPU BBIOJIHEHUN MCCIEA0BAaHUN U IPOEKTOB
(u3NYECKOIl HAalIPaBIEHHOCTH, OTKPBITOCTD ONbBITY U 3HAHUSM JPYTUX;
— TOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IMPaKTUYECKYIO
NeSATEIbHOCTD;
— NOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHMI, B TOM 4HUClE (HOPMYJINPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;
— OCO3HaHME Je(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B oOjacTu
busuKy;
— IUTAHUPOBAHME CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;
— CTpPEMJICHHE aHAJM3UPOBATh M BBISIBIATH B3aUMOCBSI3U MPHUPOABI, OOLIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (PU3MUECKHUX 3HAHUM;
— OLICHKAa CBOMX JEWCTBUM C YYETOM BIMSHUS HA OKPYXAIOIIYI Cpeny,
BO3MOYKHBIX INI00AIbHBIX OCJIEICTBUM.

METANIPEJMETHBIE PE3YJIBTATHI
B pesynbrate ocBoeHuss mporpaMMbl 1Mo (M3MKE HAa YpPOBHE OCHOBHOTO
oOmero oopazoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbBIC JEHCTBUA,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHbIE  yueOHbIE  JEHCTBUS, PETYJISTHBHBIC
YHUBEpCaIbHbIC YU€OHbIE NCUCTBUS.
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YueOHbIe 1eiicCTBUS
ba3oBble 1oruyeckue 1efcTBUA:
e BBIBISITH W XapaKTEPHU30BaTh CYIIIECCTBEHHBIE TMPU3HAKA OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIMHA, OCHOBAHUS JIJIs
00001IeHNS U CPAaBHEHUS,
e BBIABIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paCCMAaTPHUBAEMBIX (haKTax,
JTAHHBIX U HAOJIFOICHUSIX, OTHOCSAIIUXCS K (PU3NIECKUM SIBIICHHUSIM;
e BBIBIISITH NMPUIUHHO-CIEACTBEHHBIC CBS3U NPH W3YYEHUU (U3HUUECKUX
SIBJICHWIA W TIPOIIECCOB, JIeJaTh BBIBOJBI C MCIIOJIE30BAaHUEM JCTYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIJIBUTATh THIIOTE3bl O B3aHMMOCBSI3IX
(bU3UYECKUX BEJIMYNH;
e CaMOCTOSITEILHO BBIOMpATh CHOCO0 pelieHus y4eOHOM ¢u3uYecKon
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUaHTOB pelIeHUs, BbIOOp Hambojee
MOAXOJSIIEr0 ¢ Y4ETOM CaAMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).



Bba3oBnie nucciienoBarejbcKkue 1eCTBUA:

MCITOJIB30BATh BOMPOCHI KaK UCCIEI0BATEILCKUII HHCTPYMEHT MO3HAHUS;
MIPOBOAUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OIBIT, HECIIOKHBIN
bu3MUecKuil IKCIEPUMEHT, HEOOJBIIOe HccleqoBaHUE (U3HUUECKOTO
SBJICHUS;

OLICHMBAaTh HAa NPUMEHHMOCTb U JOCTOBEPHOCTh HH(pOpMaImio,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBATH 0000IIEHUS M BHIBOJBI 110 PE3yJIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OMBITA, UCCIICAOBAHNUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (DUIUUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEAMNOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c undgopmanmei:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alPOChl MPU MOUCKE U
orOope MHPOPMALMKM WIH JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOH
dbuznyeckoit 3a1a4u;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(POPMALUIO
Pa3IMYHBIX BUJOB U (POPM IIPE/ICTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJIbHYI0 (QOpMYy IpEJCTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pELIaeMble 3a/addl  HECIOKHBIMU
CXE€MaMH, 1uarpaMMaMi, MTHOU rpauKoi 1 UX KOMOWHAIUSMHU.

KoMMyHUKATHBHBIC yHUBEPCAJIbHbIE YUeOHbIE 1efiCTBHUA:

B XOJIe OOCYXKJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOpPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOH TeMbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIC HA PEIICHHE 3aJa4d W IOJACp’KaHUe
01aroxenaTeIbHOCTH OOIICHUS;

COTIOCTaBIIATh CBOM CYXIEHUS C CYXICHUSIMH JPYTUX YYACTHHUKOB
nauasnora, 0OHapyKUBaTh Pa3IudKe M CXOACTBO MTO3UIINA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MMHUCbMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATh PE3YIbTaThl BHITIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIepHMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh W HCIOJIb30BaTh  TPEHMYIIECTBA  KOMAaHJHOH W
WHIUBUIYyAIbHOW pa0OThl TPH PEIICHUWH KOHKPETHOW (pU3MUECKOn
pOOJIEMBI;

MPUHUMATh eI COBMECTHOM JESTEIHbHOCTH, OPTaHNU30BLIBATh JICUCTBUS
no e¢ JOCTM)KCHHIO: paCHpelessiTh POJH, OOCYXKIaTh IMPOIECCHl U
PE3yNIbTaThl COBMECTHOM paboThI, 00001aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh PabOTHI, JOCTUTAsT KAY€CTBEHHOTO PE3yJIbTaTa o
CBOCMY HAIPABJICHUI0O W KOOPJAWHUPYS CBOM JCHCTBUA C JPYTUMHU
YJICHAMH KOMAaH]IbI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENbHO CPOPMYIMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHUS.



PeryasiTuBHbIE YHUBeEpPCAJIbHbIE Y4eOHbIE AeCTBUS
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOIINX
JUIS pelieHus: (pU3NYECKUX 3HAHU;

OPUEHTHPOBATbCA B  PA3JIMYHBIX IMOAXOJAX IPUHATHS  pEUICHUHN
(MHOUBUOYaJIbHOE, NPUHATHE PEIICHUS B TpyNINe, NPUHATUE pEIICHUN
TPYIIION);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM pelIeHUs (PU3NUECKO 3a1auu WIn
IUTAHAa MCCIIEOBAHUA C Y4YETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEM, APTYMEHTUPOBATH MPEJIAracMbI€ BAPUAHTHI PEILICHUM;
Jiesath BbIOOp M OpaTh OTBETCTBEHHOCTD 3@ PEILLICHUE.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbLHBII HHTEJIJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMH U MpEeJIaraTh IJIaH €€ U3MEHEHNS,
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHIKEHHUS) PE3yJbTaTOB
NEesATEIbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITENBHOCTh (B TOM YHCIIE B XOJ BBIITOJIHEHHUS
(U3MYECKOro HWCCIAEAOBaHWS WM TPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIUUXCS CUTYyallMil, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIA U YCIIOBUSM,;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejaoBeKa B XOJE CIOopa WIN JUCKYCCHH
Ha Hay4YHYI0 TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JOTUKY IPYroro;
MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHn (U3NIECKUX 3a1ay UK
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

HNPEAMETHBIE PE3YJIbTATBI
K konIy o0yuenus B 7 kj1acce mpeIMETHbBIE PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHSATHS:  (U3MUYECKHE U XUMUYECKHUE  SIBIICHUS,
HAOJIOICHUE, SKCIEPUMEHT, MOJEINb, THIOTe3a, CIUHUIIBI (PU3MUECKHX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUS BellecTBa (TBEPIOE,
KHUAKOE, Tra3000pa3Hoe), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TNPIMOJUHEHHOE), TPACKTOpUS, PaBHOACHCTBYOIIAsA
cuna, aedopmanus  (ympyras, — IUlacTUYecKasi),  HEBECOMOCTb,
COOOIIAOIINECS COCY/IBL;

paznuuarh siBieHus (Auddy3us, TEII0BOE IBIKEHUE YAaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEpPaBHOMEPHOE  JBIDKCHHE, HHEPIUS,
B3aMMOJICICTBUE TEJI, PABHOBECHUE TBEPABIX TEJI C 3AKPEIUVIEHHOM OCBHIO
BpalllcHUsI, Mepenada JaBJICHUS TBEPJbIMU TEJIaMU, XKUJIKOCTSIMU H
razam, arMocepHOe JaBJICHHE, IUIaBaHWE TeJ, MPEeBpaIeHUs
MEXaHMYECKOI SHEpPruu) MO ONHCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBICHUE;
pacmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3UYECKUX SBJICHUHA B
OKPYXAIOIIEM MHpE, B TOM 4ucie (GU3NUECKHUE SBICHUS B MPUPOJIC:



IPUMEPBI ABMKEHHUS C PA3IMYHBIMU CKOPOCTSMU B >KMBOM M HEKHUBOU
OpUpPOAE, ACHCTBUE CHUJIBI TPEHHS B MPUPOJIE M TEXHHUKE, BIUSHUE
aTMoc(epHOro JaBieHHUS Ha KMBOW OpraHU3M, IUIaBaHHE phIO, phlYaru B
TeJe YeOBEKa, MMPU STOM MEPEBOIUTH MPAKTUUECKYIO 3a]auy B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHU;
OIKCHIBaTh U3yYEHHbIE CBOMCTBA TEJI U (PU3UUECKUE SBJICHUS, UCIIONb3Ys
¢u3znueckue BeIMUYMHBI (Macca, 00BEM, IJIOTHOCTh BEILECTBA, BpeMH,
IIyTh, CKOPOCTb, CPEHAS CKOPOCTh, CHJIA YIPYIOCTH, CHJIA TSDKECTH, BEC
Tela, CWIa TpPEHUs, JaBleHue (TBEPAOro Tela, >KUIAKOCTH, Tasa),
BBITAJIKMBAIOIIASl CUJIA, MEXaHWYecKass paboTa, MOIIHOCTb, IJIEYO CHUJIBI,
MOMEHT CHWJbl, KOI(PQPUIMEHT TMOJIE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETHYECKass M IMOTEHUUalbHAas 3HEpPrus), MpU OINUCAHUU NPaBUIBHO
TPakTOBaTh  (PU3MYECKHM  CMBICI  HCIOJB3YEMBIX  BEIMYHMH,  UX
0003HaYeHUss W E€AUHUIBI (PU3NYECKUX BEIMYHUH, HAXOIUTh (HOPMYJIbI,
CBSI3bIBAIOLIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C JPYTMMH BEIMYMHAMH,
CTPOUTH rpapUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepU30BaTh CBOMCTBa Tel, (PU3NYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBWJla CIOKEHUs cuil (BAOJb OJHOM mpsiMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumenaa, MpaBUJIO paBHOBecHs pbryara (0JI0Kka),
«30JI0TOE€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOU
OHEPruv, NpHU OTOM JaBaTh CJIOBECHYIO (POPMYJIHpPOBKY 3aKOHA U
3aMKChIBATH €T0 MAaTEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCT€ CUTyallud NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH TIPUYMHHO--CIICJICTBEHHBIE CBS3H, CTPOUTHh OOBsICHEHHE U3 1—2
JOTHYECKHX IIAaroB ¢ OMopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (HU3MUECKUX
SIBJIEHUH, (PU3NUECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacu€TtHble 3afaud B 1-2 nelcTBUA, HCIONB3YS 3aKOHBI U
dbopmyIibl, CBsA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIJIOBHS 33/1a4d 3alHMCHIBATh KPATKOE YCIIOBUE, MOJCTABIATh (DU3NUYECKUE
BEIMYMHBI B (DOPMYJIBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHbBIC
JTaHHBbIE, HEOOXOUMBbIE Ui PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTUUYHOCTh
MOJTy4YeHHOU (PU3NUECKOI BETUYUHBI;

pacno3HaBaThb NPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh TMpPU [OMOIIH
(bu3nYECKUX METOAOB, B OTMCAHUH UCCIIEIOBAaHUS BBIICIATH IPOBEPSEMOE
NpEeAnojokeHue  (rumoresy),  pa3auyarb W HWHTEPIPETHPOBATH
MOJlyYEeHHBI pe3ysbTaT, HaxXOAWTh OMIMOKM B XOJAE OIbITa, JeJaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBICHUN WIIH
bu3nIecKux CBOICTB TeJ: dbopmMyIUpoBaTh MIPOBEPSIEMBIC
IPEIO0JIOKEHNUS, COOUPATh YCTAHOBKY U3 MIPENTIOKEHHOTO 000PYA0OBAHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOBI;



BBIMIOJHATh TMPSAMbIE H3MEPEHHS PACCTOSHHUSA, BPEMEHH, MAacChl Tela,
00bEMa, CHUIIBI M TEMIIEPATypbl C HCIOJB30BAaHUEM aHAJOTOBBIX U
upoOBBIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHHUS MPUOOPOB C yUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJNUTH HCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
JIpYrof C HCHOJIb30BAaHUEM MPSMBIX H3MEpPEHUH (3aBUCUMOCTU IyTH
PaBHOMEPHO JABWXKYIIETOCSI Tejla OT BPEMEHU [BUKCHHS TeENa, CHJIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN Tl
Y HE3aBHCHUMOCTH CHJIbI TPEHUS OT TUIOIIAIU COTIPUKOCHOBEHHUS TEJ, CHIIBI
YIOPYTrOCTH OT YAJIMHEHUS TMPY>KUHBI, BHITAIKUBAIONICH CHUJIBI OT 00BEMA
NOrpyXKEHHON YacTH Tella U OT TUIOTHOCTHU >KUJIKOCTH, €€ HEe3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT TIyOWHBI, Ha KOTOPYIO MOTPYXKEHO TENO, YCIOBUN
TUTABaHMSI TEJl, YCJIOBHM paBHOBECHS pblyara W OJIOKOB), y4acTBOBATh B
IUTAHUPOBAaHUM  Y4€OHOTO UCCIEOBaHMS, COOMpaTh YCTaHOBKY U
BBINOJIHATh WU3MEpPEHUs, Cleays MPEeUIOKEHHOMY IUIaHy, (DUKCHUpPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3NYECKUX BEJIUYUH B BHUJE
OpeUIOKEHHBIX Ta0NMI U TpadHKOB, N€1aTh BBIBOABI IO pe3yJibTaTaM
UCCIIEIOBAHMUS;

IPOBOJUTH KOCBEHHBbIE HU3MEPEHHsS (PU3NUYECKMX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPIOTO TeNa, CHUJla TPEHUS CKOJIbKEHUS,
JaBJICHHE  BO3MIyXa, BBHITAIKUBAIOMIAsl CWJa, JCWCTBYIOIIas  Ha
NOTPYKEHHOE B KHUAKOCTH TeNo, KOI(PPHUIMEHT MOJIe3HOTO ACHCTBUS
NPOCTBIX MEXaHW3MOB), CIEAysd MPENJOKEHHOW WHCTPYKLIUU: TPH
BBITIOJTHEHUH HW3MEpPEHUl CcOOMpaTh JIKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIUUCIISTH 3HAYCHNE ICKOMOW BEJIMYMHBI,

COOJTIOIaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1ab0paToOpHbIM
000Opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETp, JAMHAMOMETP, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIyar, NOJBUKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTH;
XapaKTepu30BaTh MPUHIMUMBI JCWCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HMX ONUCaHWs (B TOM YHCIE:
MOJIIUITHAKN, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUAN Tpecc,
MaHOMETp, BEICOTOMEP, TTOPIITHEBON HACOC, apEOMETP ), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PM3MUECKHUX SIBJICHUH U HEOOXOAMMbIE (PU3NUYECKHE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MH(MOPMALMIO O  NPUMEPAX)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3NUYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HH NIl oOecrieueHnsi 6€30MacHOCTU MPpU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3J0pPOBbsI U COOIOACHMS
HOPM 3KOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEH Cpe/ie;

OCYIIECTBISATH OTOOp MCTOYHHUKOB HHpopmanuu B HMHTepHere B
COOTBETCTBHUHM C 33/IaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS



3HAHUM W IyTEM CpPAaBHEHUS PA3JIMYHBIX HCTOYHUKOB  BBIIEIATH
uHPOpPMAIIMIO, KOTOpas SBISETCS MPOTHBOPEUMBOW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHITIOJHEHUHN YUYE€OHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
auTepaTypy (U3MUECKOro  COJEp)KaHus, CIPABOYHBIE MaTepualbl,
pecypcesl cety MHTEpHET, BianeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 UCTOYHHUKOB WMH(pOpMalnu (PU3NIECKOro COoAEpkKaHUS, B TOM
yyciae MyOJUYHO JenaTh KpPaTKUe COOOILIEHUs O pe3yjbTaTaX HpPOEKTOB
WIH Y4YeOHBIX MCCIEAOBAHMW, IPU HSTOM TPaMOTHO HCHOJIb30BaTh
U3YYEHHBbI MOHATUMHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh
BBICTYIUICHUE IIPE3CHTALUEN;

IpU BBINOJHEHUH YYEOHBIX NPOEKTOB M HCCIEIOBAHUM paclpeneisaTh
O053aHHOCTH B TpPYIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHU 3a/JayaMu,
CJICIUTh 3a BBIIOJHEHWEM IUIAaHA JEHCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIAJ B  JEATENbHOCTh  TPYNIbl,  BBICTpauBaTh
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoHI1y 00yueHus B 8 kj1acce npeIMETHBIE PE3YJIBTATH HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHU:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHhIE COCTOSHUS BEIIECTBA, KPUCTATUIMUECKUE U
amop(HBIC Tena, HACHIIEHHBIM W HEHACBIIIEHHBI Tap, BIIAXKHOCTh
BO3/yXa, TeMIlepaTypa, BHYTPEHHSISI DJHEpPrusi, TEIJIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, HNEKTPUUECKOE MOJE, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE MOJIE;
paznuyaTh SIBICHHS (TEIJIOBOE pACIIMpPEHUE M CKaThe, Tervlonepesaaya,
TEIJIOBOE PaBHOBECHE, CMaYMBaHUE, KANWJUISIPHBIC SIBJICHUS, WCIIApEHHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTAIM3alus (OTBEp/ICBAaHUE), KHUIICHHUE,
Terionepeaaya (TEerIoOnpPOBOAHOCTb, KOHBEKIIUS, U3JIy4EHUE),
AJIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAJIOB, ACHCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aMMOJCHWCTBUE MArHUTOB, JIEMCTBHUE
MAarHMTHOTO TOJIsl HA IPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsI MHIYKIIHS)
[0 OINWCAHUI0O MX XapaKTepHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UYECKUX SBJICHHA B
OKpYXaIollleM MHpEe, B TOM 4YHCIe (U3ndeckue SBICHHUS B TPHUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUWE W KANWJULIPHBIE SIBJICHUSI B MPHUPOJE,
KpUCTAJUIbI B mpupoiae, uznydeHue ColiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJIEKTPUUECKHUE
SBJICHUSI B aTMocdepe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiH, Jpeiid MOJIIOCOB, POJIb MATHUTHOTO TOJIA ISl SKM3HU Ha
3emuie, MOJSPHOE CUSTHUE, MIPU STOM MEPEBOAUTH MPAKTUUYECKYIO 3a]a4y B



yueOHYI0, BBIACNATH CYIIECTBEHHBbIE CBOMCTBA (MPU3HAKU) (HU3HUECKUX
SIBJICHUU

OTKCHIBaTh U3yYEHHBIC CBOMCTBA TeNl U (U3UYECKUE SBICHHUS, UCIIONIb3YS
(¢u3nyecKkue BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSS dHEPIUs, KOJIUYECTBO
TEIUIOTHI, yJelIbHas TEIUIOEMKOCTh BEIIECTBA, YAEJNbHAs TEIUIOTa
IUIABJICHUS, yJebHas TEIUIOTa NapooOpa3oBaHMs, YAEJbHas TEIIoTa
CTOpaHHs TOIUIMBA, KO3(PPUIMEHT TMOJE3HOrO JAEUCTBUS TEIUIOBOM
MalluHbl, OTHOCHUTEIbHAs BIIAXKHOCTb BO3]lyXa, JJIECKTPUYECKUH 3apsih,
CHJIAa TOKA, 3JIEKTPUYECKOE HANpPSDKEHHE, CONPOTUBIICHUE IPOBOIHHUKA,
yAEIbHOE  CONpPOTUBJIEHUE  BemecTBa, pabota W MOIIHOCTb
ANEKTPUYECKOr0 TOKAa), TMpPU ONUCAHWW MPABUIBHO  TPaKTOBATh
(U3MYECKUI CMBICH HUCIIOJIb3YEMbIX BEJIWYMH, 00O3HAUYECHHS U €IUHHULIBI
($U3MYECKUX BEIUYHMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBJICHHUS W TMPOLECCHI,
UCIIOJIB3YsI OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOW TEOpun
CTPOEHMSI BEIIECTBA, IPHUHLIUII CYNEPHO3ULUHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAna, 3akoH Oma Juis yyacTKa LT, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHMsS DJHEpPruHM, MNpPH ITOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTH4eCcKoe
BBIPAKEHHUE;

OOBSACHATh (PU3MUECKHE NPOLECChl U CBOMCTBAa T€J, B TOM YHUCIE U B
KOHTEKCTE CUTyallUl MPaKTUKO-OPHUEHTHUPOBAHHOTO XapaKTEPa: BBISIBISAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1 —2 TOTHMYecKHuX
IaroB ¢ omopod Ha 1-2 W3Y4YEHHBIX CBOWCTBAa (PU3NUYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiatb pacu€THble 3agaud B 2—3 JICUCTBUA, HCIONB3YysS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHaNIM3a
YCIIOBHSI 3a/lauyd 3allAChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEJOCTATOK
JaHHBIX JJIs  peLIeHUs 3ajadd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOoauMble i1 €€ peuleHHs, MPOBOAUTH pacu€Tbl U CpaBHUBAThH
NOJy4YE€HHOE 3HaUYEHUE (PU3NYECKON BETMUHUHBI C U3BECTHBIMH JJAHHBIMU;
pacro3HaBaTh MpoOOJEMbl, KOTOpPbIE MOKHO PEUIUTh MpPU MOMOIIH
($u3NYECKUX METOIOB, HCIOJb3Yysl OMUCAHHE HCCIETOBAaHUS, BBIICISTDH
NpPOBEpPSIEMOE MPEANOJIOKEHUE, OIEHUBATh MPaBUIBHOCTh MOPSAKA
MPOBEICHUS] UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SIBICHUM WU
(bu3MYecKuX CBOMCTB Tel (KamWJUIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0bEMa, TeMIEPATypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MpU M3IYYEHUMM OT LBETa W3JIy4yarouleil (Mmoryomaronei)
NOBEPXHOCTH, CKOPOCTh MCHAPEHUS] BOJBI OT TEMIIEPATYphl KUJIKOCTU U
IUIOIIAAN €€ MOBEPXHOCTH, JIEKTPU3ALMS TEI U B3aUMOJAEICTBUE



ANEKTPUYECKUX  3apsioB, B3aUMOJCIHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3allMsl MAarHUTHBIX IIOJIEW TOCTOSSHHBIX MArHUTOB, JACHCTBUS
MarHUTHOTO TOJIi Ha IMPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHMTa,
CBOMCTBAa DJEKTPOJBUTATENSI TIOCTOSHHOTO TOKa): (hOPMYyJIHUPOBAThH
poBepseMbIe MPEINOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000py0BaHUs, OMUCHIBATH XO/I ONbITA U (POPMYJIMPOBATH BHIBOBL;
BBIMIOJIHATh  MpPAMBIE  M3MEPEHHS  TEMIIEPATypbl,  OTHOCHTEIBHOU
BJI&KHOCTH BO31yXa, CHJIbI TOKAa, HANPSIKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPHUOOPOB M JATYMKOB (PU3NYECKUX BEIUYHMH, CPABHHUBAThH
pEe3yAbTaThl UBMEPEHUH C YUETOM 3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH;
POBOJUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
Jpyrol C  HCHOJB30BAHUEM TMPAMBIX HU3MEPEHUH  (3aBUCUMOCTH
CONPOTUBJIEHUSI IPOBOJHMKA OT €ro JUIMHBL, ILIOIIAIX ITONEPEYHOTO
CEYEHMS U YACIBHOIO CONPOTUBJICHUS BEIIECTBA POBOJHUKA, CHIIBI TOKA,
UAYIIEro 4Yepe3 NPOBOJHUK, OT HANpsDKEHUS Ha IPOBOJHUKE,
UCCJIEIOBAHUE TOCIECJOBAaTENIBHOTO W  IAPAJUIEIBHOIO  COEIWHEHUN
IPOBO/JHUKOB): IUIAHUPOBATh HCCIEOBaHUE, COOMpaThb YCTAHOBKY M
BBINOJIHATh WU3MEpPEHUs, Cleaysl MPEeUIOKEHHOMY IUIaHy, (DUKCHUpPOBATh
pe3ynbTaThl TOJYYEHHOW 3aBHUCHUMOCTH B BHUAE TaOnHIl U Tpadukos,
JienaTh BBIBOJIBI 10 PE3YJITATAM HCCIIEIOBAHUS;

POBOJUTh KOCBEHHbIE H3MEPEHHUS] (PU3MUECKUX BeJIWYUH (yIenbHas
TEIJIOEMKOCTh  BEIIECTBA, CONPOTUBIEHUWE TNPOBOJHUKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKA): IUIAHUPOBATh HU3MEpPEHUs, coOupaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIElysl MPEIJI0KEHHON MHCTPYKLHH, U
BBIYMCIIATH 3HAUEHHUE BEJINYUHBI,

COOJTIOIaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1ab0paToOpHbIM
o0opy10BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI  JEWCTBHS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HUX omucaHus (B TOM YHCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIEpMETD,
BOJIbTMETP, CUETUMK HIIEKTPUYECKON HSHEPTUH, 3JIEKTPOOCBETUTEIbHbBIC
npUOOPHI, HarpeBaTENIbHbIE IEKTPONPUOOPHI (IPUMEPHI), FTEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb TOCTOSHHOTO TOKA),
UCIIOJIB3YSl 3HAHMUS O CBOWMCTBAaX (DM3MUECKUX SIBIICHUN W HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTHUYHbIM pPUCYHKaM (KUAKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, ABUIATE]Ib BHYTPEHHEIO
CropaHusi, 3JEKTPOCKOIl, PEOCTAaT), COCTABIIATb CXEMbI SJIEKTPUUYECKUX
Lernen ¢ NociaeAoBaTeIbHbIM U MapajUIeNIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;
OPUBOAUTH  MpPUMEPHl  (HaXoAUTh  HMHPOPMALUIO O  MpUMEpax)
MPAKTUYECKOTO MCMOIb30BaHUs (PU3UUECKUX 3HAHUM B MOBCEIHEBHOM



KU3HU 1)1 oOecrieyeHus: 0€30MacHOCTU MPH OOpaIleHUH C MPUOOpaMH U
TEXHUYECKUMU YCTPONUCTBAMH, COXPAHEHUS 3I0POBbS M COOJIOICHUS
HOPM SKOJIOTUYECKOTO TTOBEJCHUS B OKPYIKAIOIICH CpeIe;

OCYIIECTBJIATh TOUCK HWHGOpMAIMK  (HU3UIECKOTO COACp)KAaHUS B
WHTepHeTe, HAa OCHOBE HMCIONIMXCS 3HAHUH HM IyTEM CpaBHCHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGOPMAIMIO, KOTOpas
SIBJISICTCSI IPOTHUBOPEUNBOM WIJIH MOXKET OBITh HEAOCTOBEPHOM;
WCITOJIB30BATh MPHU BITIOJHEHUN YUEOHBIX 3aJaHUN HAYIHO--TIOMYJISIPHYIO
auTEpaTypy (pu3myeckoro coaepKaHWsA, CIPABOYHBIC  MaTepHUAIbI,
pecypcbl cetu HTepHET, BiIajeTh MpUéMaMH KOHCIICKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(POPMAIIUU U3 OJTHON 3HAKOBOW CHCTEMEI B IPYTYIO;
co3/laBaTh COOCTBEHHBIC IMCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHMS,
0o0o0mass wHPOpMALMIO W3 HECKOJIBKHMX HCTOYHUKOB (DU3UYECKOTO
CoJliep)KaHMs, B TOM UHCIEC MYyOJUYHO TIPEACTABIATH PE3YJIbTaTh
MPOCKTHON WJIM HCCIEA0BATEIBLCKOM NESITEIHPHOCTH, MPHU 3TOM TI'PAMOTHO
HCIIOJB30BaTh M3YYCHHBIM TMOHATUHHBIA ammapaT Kypca (DHU3HKH,
COIPOBOXKJIATh BBHICTYTUICHHUE MTPE3CHTAIINECH;

IPU  BBITIOJTHEHWN YYCOHBIX TIPOEKTOB M MCCIIEIOBAHUNA (PU3HUSCKHUX
MIPOIIECCOB PacHpenesisaTh OO0s3aHHOCTH B TPYMNIE B COOTBETCTBHH C
IIOCTaBJIEHHBIMU 3aJa4aMHM, CJIEIHUTH 3a BBHIIOJHEHUEM ILIaHA JEHCTBHHN U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHMBATh COOCTBEHHBIM BKIJIA] B
JeATEILHOCTh TPYIIHI, BEICTPABAaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xonIty o0yuenus B 9 kj1acce mpeIMETHbIE PE3yJIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUSA: CHUCTEMa OTCYETa, MaTepuaibHas TOYKa,
TPACKTOPHs, OTHOCUTEIHOCTh MEXaHWYECKOTO IBMXKEHHMs, Aedopmarius
(ynpyrasi, mjiacTHYecKasl), TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U NEPErpy3KH, LIEHTP TAKECTH, aOCOIOTHO TBEPAOE TENO,
LEHTpP TSHKECTH TBEPIOTO Tela, paBHOBECHE, MEXaHUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, MH(pPa3ByK U YJIbTPa3ByK, d3JEKTPOMArHUTHbBIE BOJHbI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaJIbHO30PKOCTb,
CHEKTPhI UCITYCKAHUS U TOTJIOLIEHUs, anbda-, 0eTa- U raMmma-u3nydeHus,
W30TOIIbI, SIICPHAS DHEPTETHKA;

paznuyaTh SBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEpPHOE MNPAMOJIUHEHHOEe
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBMKEHHE, CBOOOJTHOE
NaJIEHUE TeJ, PABHOMEPHOE JIBHXKEHHE MO OKPYKHOCTH, B3aUMOJCICTBUE
TEJ, PEaKTHBHOE IBM)XEHME, KoJjeOaTeabHOe IBIKEHHE (3aTyXarollue M
BBIHYX/ICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JIBUYKEHHUE, OTpaKEHUE
3ByKa, NPSMOJIMHEMHOE paclpOCTPAHEHHUE, OTPAKEHUE W IMPEJTOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3I0KEHHE OeI0ro CBeTa B
CIEKTp M CIIO)KEHUE CIEKTPalbHbIX LBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsA PaJUOaKTUBHOCTb, BOBHUKHOBEHUE JIMHEWYATOTO CIIEKTpa



U3ITyYEHHsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacro3HaBaTh NPOSBICHHE MW3YUYECHHBIX (PU3WYECKUX SBICHHHA B
OKpy’XallleM Mupe (B TOM 4ucie (U3NYECKUE SIBICHHUS B IPUPOE:
IIPWINBBI U OTJIUBBI, JBHKEHUE IUIaHEeT COJIHEYHOM CUCTEMBI, pEaKTUBHOE
JBUKEHUE JKUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSICEHHUE, CEMCMHMYECKHE BOJIHBI, I[yHAaMH, 03XO, LIBETa Tell,
ONTUYECKUE SIBICHUSA B IMPUPOAE, OMOJOTMYECKOE AEHCTBHE BHJIUMOTO,
yJIbTPapUOJETOBOIO M PEHTTEHOBCKOTO HW3JIyYEHUM, €CTECTBEHHBIN
pPaAMOaKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJHMOAKTUBHOE H3Iy4YEHUE
OPUPOAHBIX MHUHEPAJIOB, JEUCTBUE PAJUOAKTUBHBIX W3JIyYCHHN Ha
OpraHu3M YeJIOBEKa), IPU STOM IEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJEISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBIICHUI;

OMKCHIBATh U3yUYECHHBIE CBOMCTBA T€N U (PU3UUECKUE SIBJICHUSA, UCIIONb3YS
(¢u3nUecKue BEIUYMHBI (CpelHssI U MIHOBEHHasi CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JBW)KCHUM, YCKOPEHHE, INEPEMELICHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CHJIa YOPYIOCTH, CHJIA TSKECTH, YCKOpPEHUE
CBOOOJHOTO TMAaJeHMs, BEC Tela, HMIYJbC Tela, HMIYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTh, IOTEHLMAJIbHAs DSHEPrus Tea,
MNOJHATOrO0 HaJ MOBEPXHOCTBIO 3€MIIM, NMOTEHUMAIbHAS SHEPIUs CHKATOU
NPYKUHBI, KHUHETHUYECKas >SHEpPrus, IIOJHAs MEXaHW4YEeCKas DHEPIHs,
NEepPUOJI U YacToTa KoueOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJIOMIIEHUSI CPE/Ibl), MPU ONMUCAHUU
NpaBUIbHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIHOJIb3yEMbIX BEIUYHH,
0003HaYeHUss W E€AUHUIBI (PU3NYECKUX BEIMYMUH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTMMH BEJIMYMHAMU,
CTPOUTH I'papUKu N3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTepu30BaTh CBOMCTBA TeJd, (PU3NYECKUE SIBICHHUS M MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAaHEHHs SHEPIUM, 3aKOH BCEMHUPHOTO TATOTEHHS,
OPUHIUI CYNEPIO3UIMU CWJI, NPUHLWII OTHOCUTENbHOCTH [ammies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpPAaHEHHS MMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO M MacCOBOTO YHCEN
OpU SAEPHBIX PEAKIUSAX, IPU ATOM JaBaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3alMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MUECKHE NPOLECChl U CBOMCTBAa TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISAThH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSA3U, CTPOUTh OOBsiCHEHWEe U3 2-3
JIOTUYECKUX I11aroB ¢ OMOpPOil Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacuéTHble 3agadd (omuparomMecs Ha cuUcTeMy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 33Ja4d 3alUChIBaTh KPATKOE



YCIIOBHE, BBISBIATH HEIOCTAIONINE WM W30BITOYHBIC JTaHHBIE, BHIOMPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOAMUMBIC JIJISl PEIICHUS, TPOBOIUTH PACUYETHl U
OIICHWBATh PEATUCTHYHOCTh TIOJYYEHHOTO 3HA4YCHHS (DHU3NIECKON
BEITUYMHBL;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
bU3MYECKUX METOJ0B, MCIOJb3Yys ONMUCAHUE HCCIECNOBAHUS, BBIICIAThH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OICHUBATh MPABUWIBHOCTh MOPSAKA
NPOBEICHUS]  UCCJECAOBAHMs, JelaTb BBIBOJBI, HWHTEPIPETHUPOBATH
pEe3yNbTaThl HAOTIOACHUH U OIBITOB;

MPOBOJUTH OMBITHI 1O HAOMIOACHWIO (U3UYECKUX SIBICHUN WA
duznyecKkux CBOWCTB Ted (M3ydeHHe BTOpOro 3akoHa HbroToHa, 3akoHa
COXpaHEHHUSI SHEPTHUH, 3aBUCHMOCTH IIEpHOJIa KOJeOaHWUH MPYKUHHOTO
MasTHUKA OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCThH OT
aMIUTUTY/Il MaJIbIX KOJIeOaHUH, MPSMOJIMHEMHOE paclpOCTPaHEHUE CBETA,
pasiiokeHue 0eoro cCBeTa B CHEKTP, U3yUYECHHE CBONCTB M300pa’KEHHUS B
IJIOCKOM 3€pKajie W CBOMCTB HM300pa)keHUs TpeaMera B coOuparoiien
JUH3E, HAOJIOJIEHHWE CIUIONIHBIX U JIMHEWYAThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
o0OpyZOBaHUS, OMUCHIBATH XOJ OMbITAa H  €r0  Pe3yJbTaThl,
bopMyIHpOBaTh BBIBOJIHI,

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO MPSAMBIX U3MEPEHUMU, OMPEACIISSI
CpellHee 3HayeHue u3MepsieMoll BenuuuHbl ((POKYCHOE paccTosHue
coOuparoiell JMH3bI), OOOCHOBBIBATH BBIOOpP croco0a H3MEpEHUs
(M3MepUTENBHOTO MPUOOpa);

MPOBOJUTh HCCIENOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEITUYUH C
WCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHM (3aBUCMMOCTh MYTH OT BpPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadallbHOM CKOpPOCTH, TMEepHoja
KOJIeOaHMIT MaTeMaTHYeCKOr0 MasiTHUKAa OT JUIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpakK€HHUs CBETa OT yria MaJCHUs W yria MPeIoMJICHHs OT yria
NaJieHns). TUIAHUPOBATh HCCJIEIOBAHUE, CaMOCTOSTENIBHO CcoOWpaTh
YCTaHOBKY, (UKCHpOBaTh pE3yJbTaThl IOJYyYEHHOH 3aBHCHMOCTH
dbu3nYecKX BEJIWYMH B BUJAE TaOIUIl U rpaduKkoB, JAeiaTh BBIBOJIBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

MIPOBOJIUTH KOCBCHHBIC WM3MEpPEHUS (DU3UYCCKUX BEIUYMH (CpeIHSS
CKOPOCTb M YCKOpPEHHE Teja TPU PaBHOYCKOPEHHOM JBIKCHUU,
YCKOpPEHHE CBOOOJHOTO TAACHHS, KXECTKOCTh MPYXKUHBI, KOADOUIIMECHT
TPEHUSI CKOJBXKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa U
nepuosl KoJeOaHWi MaTeMaTH4eCKOr0 ¢ MPYXHHHOTO MAasTHUKOB,
omnTHYECKas Cuila coOuparomieil JMH3bI, PaTUOAKTUBHBIN  (HOH):
IJIAHUPOBATh M3MEPEHUs, COOMPATh DKCIICPUMEHTAIBHYI0 YCTAaHOBKY M
BBITNIOJIHATh U3MEPEHUsI, CIenysl MPEeJI0KEHHON UHCTPYKIUHU, BBIYUCIAThH
3HAYEHHE BEJIMYMHBI U aHAJM3UPOBATH MOJYYEHHBIE PE3YyJIbTaThl C yUETOM
3aJJaHHOM MOTPEIIHOCTA U3MEPEHU;



COOJTIOIaTh MPaBUJIa TEXHUKN 0€30MaCHOCTH TIPH paboTe C J1abopaTopHBIM
000py0OBaHUEM;

paznuyaTh OCHOBHBIC TIPU3HAKA W3YyYCHHBIX (PU3NUECKUX MOJCIICH:
MaTepuaibHas TOYKa, a0COIIOTHO TBEPJOE TENO, TOUECYHBIM HCTOYHHK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJIeJb aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX omnucaHus (B TOM YHCIE:
CIOUJOMETP, JAaTYMKUA TIOJIOKCHHS, PACCTOSIHUSI U YCKOPEHMs, pakera,
9XOJIOT, OYKH, TMepuckom, Qoroanmapar, ONTUYECKUE CBETOBOJIBI,
CIIEKTPOCKOT, JO03UMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXOAUMBbIE  (PU3HYECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3yYEHHBIX TEXHUUYCCKUX
YCTPONCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJIOTHYECKHUX ITPOIIECCOB
IpU PEIICHUH YYCOHO--MPAKTHYECKUX 3a7a4, ONTHYCCKHUE CXEMBI IS
MOCTPOEHUS U300paKEHUI B IIJIOCKOM 3€pKajie U COOMPAIONIEH JINH3E,
OPUBOAUTH  MPUMEPHl  (HaXOAUTh  HMHPOPMALUIO O  MpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (DU3UUYECKUX 3HAHUM B TOBCEIHEBHOU
KU3HU JIJ1s1 obecrnieueHusi 0€30MacHOCTH MpU oOpalieHuu ¢ nmpudbopamu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KAIOIIIEH Cpejie;

OCYIICCTBJIATh TOUCK HWHGOpMAMK  (DU3NICCKOTO COACP)KaHUS B
HuTepHeTe, caMOCTOATENBHO (POPMYIHPYSI TTOUCKOBBINA 3apoC, HAXOIUTh
MyTH OTNPEACIICHUS TOCTOBEPHOCTH TOJYICHHOW WH(POpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUH U JTOTIOJTHUTEIHHBIX UCTOUYHUKOB;

WCITOJIB30BAaTh MPHU BHITIOJHEHUN YUEOHBIX 3aJaHUN HAYIHO--TIOMYJIIPHYIO
TUTEPATypy (PU3MUECKOTO COACp)KaHWS, CIPAaBOYHBIC MaTEpHAIIbI,
pecypcbl cetu HTepHET, BiaieTh MpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OJTHOM 3HAKOBOUM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHMS] HAa OCHOBE
uH(OpMAIIUU M3 HECKOJbKMX HCTOYHUKOB (DU3UYECKOTO COICpKaHUSA,
yOJUYHO TPEICTABIISATh PE3yIbTaThl TPOSKTHON HIIA MCCIICOBATEIHCKON
NEATEeTbHOCTH, TPU DTOM TPAaMOTHO HCMOJB30BaTh  M3YYCHHBIN
MOHATUUHBIA amnmapar M3ydaeMoro pasjaenia (U3WKH W COMPOBOXKIATH
BBICTYIUICHUE TIpe3eHTalueld ¢ Yy4€ToM OCOOCHHOCTEH ayauTopuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K n (uudposbie)
n/n MPOrpaMmbl Bceero O;Tpo.m,m,le pﬁalcanecKne oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypesi
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUU OKPYKAIOIIEro MUpPa
bubmuorexa [JOK
11 Du3mka - HAYKa O IPHPO/IS 2 https://m.eds00.ru/7f416194
bubnnorexa [JOK
1.2 OUBHICCKAC BETHIHHEL 2 1 https://m.eds00.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO/] TO3HAHUS 2 1 bubmorexa LIOK
: https://m.edso00.ru/7f416194
Uroro no pazneny 6
Pa3nen 2. [lepBoHaYa/ibHbIE CBeIEHUSI 0 CTPOEHUH BElIeCTBA
bubnnorexa [JOK
2.1 Crpoenne pemectsa 1 https://m.eds00.ru/7f416194
29 JIBM>KeHUE U B3aMMOICCTBUE YACTHUI] 5 1 bubmmoteka [IOK
' BEIIECTRA https://m.eds00.ru/7f416194
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 bubmorexa LIOK
' https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Pa3nen 3. /[Bu:KeHUe U B3aUMO/IeCTBHE TeJl
bu6nuoreka [IOK
31 MexaHIECKOe ABIDKEHNE 3 https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
3.2 Muepus, Macca, IIOTHOCTR 4 1 https://m.edso0.ru/7f416194
but6mmorekxa [IOK
3.3 Crma. Brgst cun 14 1 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21

Pasnen 4. /laBiienue TBEPABIX TeJ, :KUAKOCTEH H ra3oB



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

41 Hasnenue. [lepenaua naBienust TBEPILIMU 3 bubnmnoreka HOK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 HaBIeHue KUIKOCTH 5 https://m.eds00.ru/7f416194
bu6nmoreka [IOK
4.3 ATmocheproe nasnenme 6 https://m.eds00.ru/7f416194
44 JelicTBHE KUAKOCTH U ra3a Ha MOTPYKEHHOE 7 3 bubnmnoreka HOK
' B HHUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. PaGoTa m MomHOCTH. DHeprus
bubnuorexa [JOK
5.1 Pabora 1 MOIIHOCTS 3 1 https://m.eds00.ru/7f416194
bubmuorexa [JOK
5.2 Hpocthie mexanm3mbl S . https://m.eds00.ru/7f416194
bubmuorexa [JOK
5.3 Mexanuteckas sueprus 4 1 https://m.edso0.ru/7f416194
Utoro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

Koau4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKI/Ie 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3nen 1. TenyioBble siBJIeHUSA
1.1 CTpocHHE U CBOMCTBA BEILIECTBA 7 buGnnorexa LIOK
' P https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Temuronkie mponeceEr 21 1 3 https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nen 2. JinekTpuYecKue U MATHUTHBIE SIBJICHUSI
21 DnexTpuuecKue 3apsiibl. 3apsyKeHHbIE Tea ; 1 bu6mmoreka [IOK
' 1 UX B3aUMOACHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnmoreka [JOK
2.2 [TocTOsSIHHBIN IEKTPUUYECKUI TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.3 MarHHTHEIC ABICHUA 6 1 1.5 https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
2.4 ICKTPOMATHHTHAS HHAYKIIH 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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 KJIACC

KounuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Ne n/m EpOrPAMMEI Beero Ko;npo.m,ﬂme Hpgucnmecxne 0GpazoBaTEIbHbIC
padoThbI padoThI pecypesi
Pa3nen 1. Mexannuyeckue siBJeHHUS
11 MexaHH4EeCKOE IBIKCHUE U CIIOCOOBI €0 10 1 Bbu6mmorexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
. bubmnoreka [IOK
1.2 BanmonecTene Tex 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
1.3 3aKoHbI cOXpaHCHHUA 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznen 2. Mexannudeckne KoJ1e0aHUs U BOJTHBI
bubmuoreka [JOK
2.1 MexaHn4ecKkue KoueOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 MexaHnueckne BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. D1eKTPOMATHUTHOE MOJI€ U JIEKTPOMATHUTHbIE BOJTHBI
31 DNEeKTPOMarHuTHOE TOJIE U 6 2 bubnunoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 6
Pa3nen 4. CBeToBbBIE SIBJIEHUS
bu6mmoreka [IOK
4.1 3aKOHBI paCIIPOCTPAaHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIH3BI ¥ oNTHYECKHE TPUOOPHI 6 3 bubmorexa [TOK

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

bu6nmmorexa [IOK

4.3 Paznosxenue 6eroro cBera B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3znen 5. KBanTOBBIE SIBJIEHUSA
Bbu6mmoreka [JOK
5.1 Hcnyckanue u noriomnieHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoetine aToMHOro s1pa 6 . https.//m.eds00.ru/7f41a426
bubmuoreka [JOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Paznen 6. [loBTOpUTEIbHO-00001IAIOIINIA MOTY.Ib
6.1 [ToBTOpEeHME M 000OIIICHUE COMEPIKAHMS 9 2 bubmuoreka [JOK
' Kypca ¢husuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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