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HOACHUTEJBbHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE IIOJIOKEHUN U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmsl 10 (PU3MKE HANpaBIEHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNPEeIMETHBIM pe3yJIbTaTaM 00Y4YEeHHMs], a TAKKE
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpeuiaraeT MpUMEPHYIO TOCIEN0BATENbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNN paboueil MpOrpaMMBbI 10 YIeOHOMY TIPEAMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIECIOBAHUS;

e UHTEPIPETHPOBATH  JaHHblE M  HCIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®@eaepanuu, peanu3yrOMKUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn MunucreperBa npocsemienus Poccuiickoit @enepaunu (MpoToKoJI OT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

npHoOpeTeHHEe HHTEpeca M CTPEMJICHHS OOYyYalol[UuXCs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydYCHHs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHON ACATCIBPHOCTH, CBSI3aHHOHN ¢ (DM3UKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSX (DU3HMKH, aHAIIA3 H
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢Qusuku (0a30Bbli ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb Jad0opaTOPHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHUAYAIbHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa Mo (U3HKE.

COAEPKAHUE OBYUEHUSA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY:KAIOIIEro Mupa.

@uszuka — Hayka O mnpupone. fBnenus npupoasl. Dusznyueckue sABICHUS:
MEXAHUYECKHUE, TEIIOBBIE, INEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeIMUUHbl. 3Mepenne ¢puznueckux BennurnH. Ouzndeckue mpudophl.
[TorpemHocTh n3MepeHnil. MexxnyHapoaHasi CucTemMa eIuHUIL.

Kak ¢wu3uka u  Apyrue  €CTECTBEHHBIE  HAayKH  H3y4YalOT  MOPUPOLY.
EcTecTBEeHHO-HAYUYHBIM METOJ MO3HAHUS: HAOIIOAEHUE, IOCTAHOBKA HAYYHOT'O BOIIPOCaA,
BBIJIBIDKCHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00bsICHEHHE HAOII01aeMOTO
sBiieHus. Onucanre PU3NYECKUxX SBJICHUN C TTOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHn4ecKkue, TEMIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHHUS.

2. @uznueckue nNpuOOPHI W Mpoleaypa MNPSAMBIX H3MEPEHHN aHaJIOrOBBIM H

U (POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaul.

1. OmpeneneHue NEHbI IeIEHUs MIKAIbl U3MEPUTEIBHOTO Tprbdopa.

2. M3mepeHue pacCTOSTHUN.

3. H3mepenue o0bEéMa KUIAKOCTH U TBEPJOTO TEa.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue temmnepaTypbl IpU MOMOILIU KUIKOCTHOIO TEPMOMETpPA U JaT4YHKa

TEMIIEpPaTyphl.
6. IIpoBeneHue nccietoBaHus MO MPOBEPKE TMIIOTE3BI: JATBHOCTH MTOJIETA IAPUKA,
MYIIEHHOI'O0 TOPU30HTAJIBHO, TEM 0OJIbIIIE, YeM OOJIbIIE BHICOTA MYCKA.

Pa3znen 2. IlepBoHayajibHbIe CBEeCHUSI 0 CTPOEHUM BelIeCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOECHHE BELIECTBA.

JBmxeHne yactul BemecTBa. CBA3b CKOPOCTH JBUKEHUS YACTHUIL C TEMIIEPATYPOH.
bpoynoBckoe nBrmxenne, mudysus. BsaumoneiicTBiue 4acThIl BEMIECTBA: TPUTSDKEHUE U
OTTaJIKWBaHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH M TBEPABIX
(kpucTtaMyecknx) Tell. B3auMoCBS3b MEXAy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSX W WX aTOMHO-MOJICKYJISIPHBIM CcTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jlemoncmpayuu.



1. Habmonenue OpOyHOBCKOTO ABMKCHHS.

2. Habmonenue nuddysumn.

3. HaOmionenue siBieHuil, OOBACHAIONMIMXCS MPUTSHKEHUEM WM OTTAJIKHUBAaHUEM

YaCTHIl BEIIECTBA.
Jlabopamopuvie pabomul u onvimol.
1. OmeHka nuaMeTpa aToMa METOJOM PSIOB (C HCTIOMB30BaHUEM (GoTorpaduii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. JIBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe BUxkeHUEe. PaBHOMEpHOE U HEpaBHOMEpHOE JBMkKeHUE. CKOPOCTh.
CpenHssi CKOpOCTh IPU HEPABHOMEPHOM JABUKEHUU. Pacuér myTu U BpEMEHU JIBUKEHUS.
SIBneHne nHepuuu. 3aKOH HHEPLUH. B3auMoaelcTBie Tel KaKk MPUIMHA N3MEHEHHS
CKOpPOCTH JABWKEHHS Tell. Macca Kak Mepa MHEPTHOCTH Tena. IInoTHOCTh BemiecTsa.
CBs13b IJIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEIlleCTBa.
Cuna Kak XapakTepucTuka B3aumonencTBus Ten. Cuiia ynpyrocta u 3akoH l'yka.
N3Mepenue criibl ¢ MOMONIBIO AUHAMOMETpPA. SIBIICHUE TATOTEHUS U cuia TskecTu. Cuna
TSUKECTH Ha JIpyrux IaHerax. Bec tena. HeBecomocTs. CnoxkeHUE Cuil, HAMpPaBIEHHBIX
no oxHoul mpsiMol. PaBHomelctByromass cui. Cuna TpeHus. TpeHHe CKOJbXKEHUS U
TpeHue nokosi. TpeHue B mpupoJie U TEXHUKE.
Hemoncmpauuu.
1. HabmroneHue MexaHUYECKOTO ABUKECHHUS Tea.
2. H3mepeHune CKOpOCTH IPSMOIUHENHOTO JIBHKEHUSI.
3. HaOmionenue siBneHus HHEPIUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTH MIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEeHHE MaccC IO B3aUMOJICHCTBUIO TEI.
6. CnoxeHue CuJjl, HapaBJIEHHBIX MO OJHOM MPSIMOI.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JBWKEHHUS (IIApHKa B >KUIKOCTH,
MOJIEJIN AJEKTPUYECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeAHEN CKOPOCTH CKOJBXEHUS Opycka WIM IIapukKa [0
HAKJIOHHOM ITIOCKOCTH.
OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4. OnbIThl, JAEMOHCTPUPYIOLIKME 3aBUCHUMOCTb  pacTskeHus  (medopmariuu)
MPY>KUHBI OT MPUII0KEHHOM CHUITBI.

5. ONBITBL, TEMOHCTPUPYIOIINE 3aBUCUMOCTDH CHJIBI TPEHHSI CKOJIbKEHHUSI OT Beca
TeJla U XapakTepa COMPUKACAIOIINUXCS MOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBUIEHUSI W YBeJIWYeHUs JAaBieHus. [laBieHue rasa.
3aBUCUMOCTH JaBJICHHS Ta3a oT 00bEMa, Temneparypsl. Ilepenaua gaBiaeHuss TBEpABIMU



TeaMH, JKUJIKOCTIMH M razamu. 3akoH [lackansa. I[lHeBMaTtuueckue MaIlIMHBI.
3aBUCUMOCTh JaBJEHUS JKUJIKOCTHM OT TUIyOuMHBL. ['MapocTaTHYecKud mapajokc.
CooOmaromuecs cocybl. ['uapaBinueckie MEXaHU3MBI.

AtMmochepa 3emuin u atmocdepHoe JgaBiaeHHE. [IpUyuuHBI CyIIECTBOBaHUSA
BO3yIIHON 00010ukH 3emiau. OnwiT Toppudernu. M3mepenne atMmochepHOTO TaBICHHUS.
3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubops ms
U3MEPEHUS aTMOC(PEPHOTO JaBICHUS.

JelicTBue XUIKOCTH M Tra3a Ha IMOTPYXKEHHOE B HUX Teo. BbITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTH JAaBJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya gaBiIeHUs )KUIKOCTBIO U Ta30M.
Coobmiaromuecs cocyabl.
['mapaBiuyueckunt mpecc.
[IposiBrieHne nercTBUg aTMOCHEPHOTO JABJICHHUS.
3aBUCUMOCTh BBITAJIKMBAIOIICH CUJIBI OT 00bEéMa MOTPYKEHHOW 4YacTU Tena U
MJIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAJIIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUKOCTH.
8. YcCIIOBHE IJIaBaHUs TEN: IJIABAHWE WM TOTPYXKEHHE TEl B 3aBUCUMOCTH OT
COOTHOUIEHHUSI TFIOTHOCTEU TEJIa U )KUIKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOjAE OT O0OBbEMA MOTPYyKEHHOU B
KUJKOCTh YaCTH TeJa.
2. OnpeneneHue BBHITAIKUBAIOIIEH CHJIbI, AEMCTBYIOIIEH HA TEJIO, NOTPYKEHHOE B
KUJKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOMIEH CHIIBI, JCHUCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT MacChl TeJa.
4. OmpIThl,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  BBITAJIKHUBAIOIICH  CHIIBI,
JNEUCTBYIOIIEH HA TEJIO B JKUJAKOCTH, OT O00bEéMa MOTPYKEHHOW B JKUJIKOCTH
YacTH TeJa U OT IJIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBaHue apeomeTpa WM KOHCTPYHPOBAHUE JIOJKU U OINpEeTIeHuE €€

rpy30N0ABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MeXxaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs TJIOCKOCTh. [IpaBuio paBHOBecHs
peruara. IlpumeHeHue mpaBuia paBHOBECHS phluara K OJOKy. «30JI0TOE€ TPABHIIO
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.
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Mexanuueckas sHeprus. Kunernueckas u noreHuuaibHas sHeprus. [Ipespamenne
OJIHOTO BHUJA MEXAHUYECKOW OHHEPruu B JPYyrod. 3aKOH COXPAHEHUS DSHEPrud B
MEXaHHKE.

Jemoncmpayuu.

1. [Ipumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBUKEHUM Tela IO

TOPU30HTATBHON TOBEPXHOCTH.
2. HccnepoBaHue yClioBUM paBHOBECHS pblUuara.
3. H3zmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPTUH.
8 KVIACC

Pa3nen 6. TenyioBble siBJeHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUH CTPOCHUS BELIECTBA.
Macca u pa3mepsl aToMOB M MOJEKYJ. OMNbITh, MNOATBEPKIAIOIINE OCHOBHBIC
MOJIOXKEHUSI MOJIEKYJIAPHO-KUHETUYECKOM TEOPHH.

Mopgenun  TBEpAOro, KUIAKOTO W  Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucrammnueckue u amopdubie Tena. OObSACHEHHE CBOWCTB Ta3oB, XUAKOCTEH H
TBEPABIX TEJ HA OCHOBE IMOJIOKEHUN MOJEKYIAPHO--KUHETUUECKON Teopur. CMaunBaHue
Y KalWUIApHbBIC sIBJICHUS. TeIIoBOe pacIIupEeHNUE U CKaTHE.

Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKCHHUS YACTHII.
BuyTtpennsisi sHeprusa. CrnocoObl M3MEHEHHs] BHYTPEHHEW HSHEPruu: TeIvlonepenadya u
coBepuieHne palboTel. Buasl Temonepenayu:  TEMIONPOBOJHOCTh, KOHBEKIIHUS,
W3Jy4YECHHUE.

KomnuecTtBo TemioTel. YenpHas TEMIOEMKOCTh BEIIECTBA. 1€IIO0O0OMEH |
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamadca. IlnaBrmeHne m OTBepiAcBaHHE
KPUCTAUIMYECKUX BEIIECTB. YJeNnbHas TerminoTa I1iaBieHus. I[lapooOpa3oBanue u
koHneHcarusi. Mcnapenue. Kunenue. VYaenbHas — Temora  napooOpa3oBaHUS.
3aBUCHMOCTH TEMITEpATyPhl KUTICHHUS OT aTMOC(EPHOTO JaBJICHHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpunumnel paboTsl TerioBbix asurateneit KIIJ[ tremnoBoro asuratens. TemniaoBsie
JIBUTATEJIN U 3aIUTa OKPYKAIOUIEH CPEIBI.

3aKOH COXpAaHEHHUSI ¥ IIPEBPAICHUS SHEPTUH B TETUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddyzuu.

3. HaOmronenue siBineHui cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.



HaOnronenue TenaoBoro paciiupeHus Tem.

3meHenue naBieHWs Ta3a TpU HU3MEHEHHH OO0bEMAa W HArpEeBaHUM WM
OXJIAXKICHUU.

[IpaBuiia U3MepeHUs TEMITEPATYPBL.

Bunae! Tenmonepenayu.

OxyaxkieHue Ipu COBEPIIEHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.

. CpaBHEHME TEIUIOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmronenue kunenus.

. Habnrogenue noctosiHCTBA TEMIIEpATyphl P IJIABJICHUU.
13.

Moienu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OMnbITHI IO HAOIOICHUIO TEMJIOBOTO PACHIMPEHUS Ta30B, JKUAKOCTEH U TBEPIBIX
TelL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUSI BO3JyXa OT €ro oobéma u
HAarpeBaHUs WU OXJIAKICHUSA.

[IpoBepka TUMNOTE3bl JUHEWHOW 3aBUCUMOCTH JIJIMHBI CTOJOMKA >KUIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaGmrogenne w3MeHeHHMs] BHYTPEHHEW OHEpPruM Tella B pe3ysbTare
TEeIJIoNepeayr ¥ padOThl BHEITHUX CHJL.

HccnenoBanue siBiACHUS TEMJI000OMEHA MPU CMENIMBAHUU XOJIOJHON M ropsiueit
BO/IBL.

Onpenenenre KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW NPU TEIJIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHIPOM.

Omnpenenenue ynelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazgen 7. JaekTpudyecKkue 1 MarHUTHbIE SIBJICHUSI.

Onektpusaius Ted. JBa poma anekTpuueckux 3apsaoB. BzaumoneictBue
3apspKeHHBIX Tesl. 3akoH KyrnoHa (3aBUCMMOCTB CHJIBI B3aMMOJICHCTBUS 3apsKEHHBIX TEl
OT BEJIMYUHBI 3aPSJI0B U PACCTOSIHUSI MEXKIY TEJIaMM ).

Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mons. [lpuHuun
CYHEPHO3ULINH JICKTPUUECKUX T0JIEH (HAa KaUeCTBEHHOM YPOBHE).



Hocutenu »srnexTpuyeckux 3apsaoB. OJIEMEHTapHBIM SIEKTPUUECKUN 3apsii.
Crpoenne aroma. [IpOBOJHHMKM M AMDJIEKTPUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOIO
3apsja.

DIEKTPUYECKUN TOK. Y CJIOBUS CYHIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA. MICTOUHUKH
NOCTOSIHHOTO TOKa. JIeMCTBUS AJIEKTPUYECKOr0 TOKAa (TEIJIOBOE, XHUMHYECKOE,
MAarHuTHOE). DIEKTPUUECKUNA TOK B KUJKOCTAX U raszax.

Onektpuyeckas nenb. Cuina Toka. DieKTpuuyeckoe HampspkeHue. ConpoTUBIEHUE
MPOBOJHUKA. YJIETbHOE CONPOTHUBJIIEHUE BellecTBa. 3akoH Oma uisi ydyacTKa IEIu.
[TocnenoBaTenpHOE U ApPALIEIBHOE COEUHEHUE TIPOBOIHUKOB.

PaboTa 1 MOLTHOCTH AJIEKTpUYECcKOro ToKa. 3akoH Jkoymns—JIenna. Dnekrpudeckue
LENH 1 TOTPEOUTENH dIEKTPUUECKO 3Heprun B 0bITy. KopoTkoe 3aMbikaHue.

[locTosiHHBIE MarHuThl. B3auMoAEeNCTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe nosie 3eMJIM M €ro 3Ha4eHHe I KU3HM Ha 3emie. OneiT Opcrena.
MarsuTHOE TOJIe 3NEKTPUYECKOro TOKa. IIpuMeHeHue 3JIeKTpPOMArHUTOB B TEXHHKE.
JlelicTBME MarHMTHOTO MOJIA HA MPOBOJHUK C TOKOM. DJEKTPOJABUTaTENb NOCTOSIHHOTO
ToKa. lcnonb3oBaHWE dIEKTPOABUTATENEM B TEXHUYECKHX YCTPOWCTBAX MW Ha
TpaHCIOpTE.

Onbitel Papanesd. SBieHue 3IEKTPOMArHUTHOM uHAYKIuU. I[IpaBuno JleHma.
Onekrporeneparop. CrocoObl MOIYYEHHS ANEKTPUUECKON IHEPTUU. DIIEKTPOCTAHIUU HA
BO300HOBJISIEMBIX UCTOUYHUKAX SHEPTUH.

Hemoncmpauuu.

DnexTpu3anus Tell.
JIBa poJia 2IIEKTPUYECKUX 3apsAJI0B U B3aMMOJICHCTBHE 3apsKEHHBIX TEJl.
Y CTpOoMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHAYKIHS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[TpOBOJHUKH U TUDJICKTPUKH.
MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIM pasps.
. I3MepeHne cuiibl TOKka aMIeEPMETPOM.
. I3MepeHne 351eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n MmarasuH COIpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JIeJI€HUs OJFOCOB MarHMTa.
. MonenvupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
. OneIT Dpcrena.
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19

20.

21
22
23

24,

25

MarnutHoe 1noJie Toka. DNeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTATEND ITIOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JIEKTPOMArHUTHON MHIYKIIUH.

OmneiTel @apajes.

3aBUCHUMOCTh  HAMpaBJICHUSI HMHAYKIIMOHHOTO TOKa OT YCIOBUH  €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimul.

1.

I L

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneiThl O  HAOMIOACHWIO  DJIEKTPU3AIMM  TEN  HHAYKIHEH W TIpH
COIIPUKOCHOBEHUH.

HccnenoBanne NeMCTBUS SJIEKTPUYECKOTO MOJISL HA MPOBOAHUKH U TUAJICKTPUKH.
COopka u mpoBepka paboThI NEKTPUIECKOMN I[EMU MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3Mepenue u perynmpoBaHUE HAMPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKAa, HIYLIErO YEpPe3 pe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbITEI, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTbh 3JIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JUIMHBI, IJIOIIAAN MTOMIEPEYHOT0 CEUYCHUS U MaTepraia.
[IpoBepka TmipaBuia CIOXKEHUS  HANPSOHKCHUHM TPU  MOCIEAOBATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna Uil CWIblL TOKAa IIPU IMAPAUICIBHOM COEAUHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OrnpenenieHne MOIHOCTH AIEKTPUYECKOTO TOKA, BBIAECISEMOMN HA PE3UCTOPE.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO YEPEe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJICUCTBUSI TOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TIOJISI TTOCTOSIHHBIX MArHUTOB MPU UX OOBEIUHEHUH U
pa3aeIeHuH.

HccnenoBanne AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS KATYIIKU C
TOKOM M MarHuTa OT CHJIbI TOKA U HAINPaBJIEHUS TOKA B KATYIIIKE.

N3ydenue neicTBUs MAarHUTHOTO TIOJIs1 HA MPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OneITl MO  HKCCIEAOBAHHUIO  SIBJICHUSA  DJIEKTPOMArHUTHOW  WMHIYKIUH:
MCCJICIOBAHUE U3MEHECHUI 3HAYEHUS U HAMPABJICHHUS MHIYKIIMOHHOTO TOKA.



9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanuueckoe  nBHKeHHe. MarepuanbHas — Touka. Cucrema  oTcyéra.
OTHOCHUTENIBHOCTh ~ MEXAHUYECKOro  JIBKEHHA. PaBHOMEpHOE  MPSMOJIMHEIHOE
nBukeHue. HepaBHomepHOe npsiMoiiMHEWHOE JABWkeHHE. CpenHssi M MIHOBEHHAs
CKOpOCTb T€Jla TP HEPABHOMEPHOM JIBHIKECHUHU.

VYckopenue. PaBHOycKkOpeHHOE TpsiMoiiMHEHOe ABMxkeHue. CBOOOIHOE TajJeHHe.
OmnbiTel ["anunes.

PaBHOMepHOE nBMXEHME 10 OKpykHOocTu. Ilepmox u wyactora oOpalleHHs.
JIuneiiHas u yriaoBas cKopocTd. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.

ITepBbiii 3ak0oH HproroHa. Bropon 3akon Hprorona. Tperumit 3akoH HreroToHa.
[IpyHIMD CYNIEPIIO3UIUU CHUIL.

Cuna ympyroctu. 3akoH ['yka. Cuma TpeHus: cwia TPEHHS CKOJBXKEHUS, Cuia
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOT'O TATOTEHHs. Y CKOpEHHE CBOOOAHOIO MNa/ICHUS.
JIBrkenue ruraner Bokpyr Comnna. IlepBasg kocMmuueckas ckopocTs. HeBecomocTs u
IIEPErpy3KH.

PaBHOBecue MarepuanbHOM TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpanieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3MeHeHne wuMiynbca. VMmynabC cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE JBUKEHHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa cuil TSKECTH, yHOPYrOCTH, TPEHHS.
CBs13b sHepruu v padoThl. [loTeHIManbHas S3Heprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO
3emun. [loreHnumanbHas sHeprus cxxatou npyxkuHel. Kunetnueckas sueprus. Teopema o
KMHETHYECKON SHEPTUH. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPIHH.

Jemoncmpayuu.

1. HaOnrogeHue MeXaHMYECKOro JBMXKEHHS Tejda OTHOCHUTENIBHO pa3HbIX TeJ

OTCYETA.

2. CpaBHeHME TIyT€l W TPAGKTOPHUI JIBMXKEHUS OIOHOTO M TOrO K€ Tela

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBH>KEHUSL.

HccenenoBanre Npu3HakoOB PaBHOYCKOPEHHOTO IBUKECHUS.

HabGnronenue nBM>XeHHs Tela 0 OKPY>KHOCTH.

Habmonenue MexaHMYeCKHUX SBJICHUH, MPOUCXOIAUIMX B CHCTEME OTCcuéra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBHXEHUHU OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUS T€Ia OT MACCHI TEJA U IEVCTBYIOIIEH HA HETO CUJIBI.

8. HaOmroneHue paBeHCTBA CUJT TP B3aUMOJICHCTBUMN TE.

o v ok ow



9.

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

M3meHenue Beca Teia pyu yCKOPEHHOM JIBUKEHHUH.

Ilepenaya uMmIryabca py B3aMMOJEHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TE.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aUMOJIEHCTBHH.
HabnroneHue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU MIPHU CBOOOTHOM MAJCHUU.

CoxpaHeHHE MEXaHWYECKOW SHEPrMHM INPU JBHKECHHUM Tella IOJ JEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTta i pa3roHa W JajJbHEHIIEro PaBHOMEPHOIO
JBKEHUS IAPUKA VI TETICKKU.

Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUIKEHUS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOPEHHsI Tejla NpPU PABHOYCKOPEHHOM JBHWXKEHUU TIO
HAKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHH IIPU  PaBHOYCKOPEHHOM
JBIKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka rumoTessl: €ciiv MPU PaBHOYCKOPEHHOM JBMKEHUU 0€3 HaudaJbHOU
CKOPOCTH IyTH OTHOCATCSI KaK PsJ HEUETHBIX YHUCET, TO COOTBETCTBYIOIIME
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHIIBI TPEHUSL CKOJIBXKEHUSI OT CHUIIbl HOPMAJIBHOTO
JTABIICHUS.

Omnpenenenue kodphuiieHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHI CUJIBI TPEHHUS MPU PABHOMEPHOM JABUKEHUHU Teja IO
TOPU30HTATBHON TOBEPXHOCTH.

Omnpenenenne pabOThl CHIIBI YIIPYTOCTH MPHU MOIBEME TPy3a C UCIOIb30BAHUEM
HETOJBUKHOTO U TIOJIBUKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXPaHECHUS! SHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusl U BOJIHBI.

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKH KoOJeOaHUU: NEpUon,
4acTtoTa, aMIUIMTyna. MareMaTudyeckuid Y IpPYKUHHbIM MasaTHUKU. [IpeBpaiieHue
HHEPrUM MPH KOJIeOaATETHLHOM JIBHIKEHHH.

3aryxatomue Kojebanus. BeiHykneHHble koyieOaHus. Pe3onanc. MexaHnuueckue

BOJIHBI.

CaoiicTBa MexaHM4ecKUX BOJH. [IpopoJibHbIE U TOINEpeyYHble BOJHBI. J{muHa

BOJIHBI U CKOPOCTh €€ pacnpoCTpaHeHUs. MeEXaHWYEeCKHE BOJIHBI B TBEPJIOM TEIIE,
CEUCMUYECKUE BOJIHEI.



3Byk. I'poMkocTh 3Byka u BbicOTa TOHA. OTpaxenue 3Byka. Hu(pasByk u
yJIbTPa3BYK.
Jlemoncmpayuu.
1. HaGnronenue xoneOaHuid T€I MO ACUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaOmronenue konebaHuii rpy3a Ha HUTH U Ha MIPYKUHE.
3. HaGmronenue BeIHYXKIEHHBIX KOJIEOAHUI U pe30HaHCA.
4. PacnpocTpaHeHue NpoJ0JIbHBIX U MMONEPEYHBIX BOJIH (HA MOJENH).
5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTHYECKHI pe30HaHC.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenne 4acTOTHI U MEPHO/Ia KOJIeOaHUI MaTeMaTHYECKOTO MasgTHUKA.
2. OmpeneneHue 4acTOThl U IEpHOJia KoaeOaHuil Mpy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTU TIEpHOJia KOJe€OAHUN TOJIBEIIEHHOTO K HUTHU Tpy3a
OT JIJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH TEepUOja KOJIEOAHWI MNPY>KUHHOTO MasTHUKA OT
Macchl rpysa.

5. IIpoBepka He3aBUCHUMOCTU TepuUoja KojebaHUIl Ipy3a, MOJBEIICHHOTO K HUTH,
OT MAaccChl Ipy3a.

6. OIbITHI, T€MOHCTPUPYIOLIME 3aBUCUMOCTh NEPHOJA KOJEOAHU NPYXKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

Pazgea 10. DieKTpOMAarHuTHoOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE ToJe. DJIEKTPOMarHUTHBIE BOJIHBL. CaoiicTBa
ANEKTpOMAarHuTHbIX  BOJH. Illkama snekTpoMarHUTHBIX  BOJIH.  Mcnosib3oBaHue
3JEKTPOMATHUTHBIX BOJH JJIs COTOBOM CBSI3H.

DnekTpoMarHuTHast npupoja ceeta. CKopocTh cBeTa. BoaHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomul u onvimel.

1. W3yuenue CBOMCTB JJIEKTPOMATrHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO

TenedoHa.

Pa3znen 11. CBeroBble IBJI€HHUS.

JlyueBas mopenb cBera. Mcrounuku csera. [IpsMonuHeiHOE pacrpocTpaHeHue
ceera. 3armenHuss Cosnna u JlyHel. Otpaxenue cBeta. Ilmockoe 3epkanio. 3akoH
OTpaKEHUSI CBETA.

[Ipenomnenue cBeta. 3aK0oH IpenoMiieHUs cBeTa. [lojIHOe BHYTpEHHEE OTPAKEHHE
cBera. Mcnonb3oBaHUE OJIHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUUYECKUX CBETOBOJIAX.



Jlunza. Xon myueit B nuH3e. OnTtrdeckas cuctema (oToanmapara, MUKPOCKOTIA U
Teneckona. ['na3 kak ontudeckas cuctemMa. bim3opykocTh U 1alibHO30PKOCTb.
Paznoxenue 6enoro ceera B crektp. OnbiTel HptoToHa. CroskeHHe CeKTpaibHBIX
uBeTOB. J(ucnepcus ceera.
Hemoncmpauyuu.
[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300paxkeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyecKuit CBETOBO/I.
Xopx jtydeil B coOmparonieit JIMH3e.
XoJ JIyder B paCCEUBAIONIEH JIMH3E.
[Tonyyenune n300paxeHuit ¢ TOMOIIBIO JIMH3.
[Tpuniun aevictBus ¢oToarnmapara, MUKPOCKOTA U TEJIECKOIIA.
10. Moxens riasza.
11. PaznoxxeHue 6e10ro cBeTa B CIEKTP.
12. [lomy4yenue 6em0oro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.
Jlabopamopuvie pabomul u onvimaul.
1. HccrmenoBaHue 3aBUCMMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIy4da OT yIJja MaJIeHUs.
2. M3ydeHue xapakTepUCTUK M300paXKEHUS MPeIMETa B IIJIOCKOM 3€pKaJle.
3. HMccnepoBaHue 3aBHCHMOCTH YIjla NPEJIOMIICHHS CBETOBOrO Jiyda OT yIJIa
MaJICHNS Ha TPAHUIIE «BO3yX—CTEKIIOM.
4. TlomyuyeHue M300pakeHUI C TOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenue (OKYCHOTO pACCTOSIHUSI M ONTHYECKOM CHJIBI COOMparoiei
JIUH3BI.
6. OTBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETAa B CIIEKTP.

W X N o Uk wWwN e

7. ONBITHI 110 BOCIIPUSTHIO IIBETA IPEAMETOB MIPH UX HAOIIOJICHUH Yepe3 IIBETOBBIC
GbUIBTPHL.

Pa3znen 12. KBaHToBbIE SIBJICHHS.

OnwiTel  Pezepdopaa u mmaHerapHas wmonenb atoma. Mogenb aroma bopa.
Hcnyckanue u noryomeHue ceera aroMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.

PanmnoaktuBHOCTH. Anba-, 6eTa- 1 raMMa-u3aydeHus. CTpoeHHe aTOMHOTO sijpa.
Hyxnonnas mozenbs aroMHoro sijapa. M3oromnsl. PagnoaktuBHeie npespaiienus. [lepuon
MOJIypacmajia aTOMHBIX SAEP.

SnepHble peakiyu. 3aKOHBI COXPAHEHUS 3apsiAOBOI0 U MACCOBOIO YHCEIN. DHEPrus
CBSI3M aTOMHBIX sjep. CBs3b MacChl M dHEpruu. Peakiuu cuHTe3a W JCJICHUS SIep.
Nctounuku 3neprun CosHIa U 3BE3I.

SlnepHas osHepretuka. J{eMCTBUSA pagUMOAKTUBHBIX H3JIYyYEHUNW HA HKUBBIC
OPTaHU3MBI.



Hemoncmpayuu.

1. CnexTpsl U3ITy4YEHHS U MOTJIONICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ComekTp BoAOpoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Paborta cuéTunka MOHU3UPYIOMINX U3TYUCHHI.

6. Permcrpanus n3nydeHus: IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnvie pabomul u onvimaul.

1. HaGnroneHue CIulONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TpEKOB: U3MEPEHHUE YHEPTUU YACTHULBI 10 TOPMO3HOMY MYTH (I10

dotorpadusm).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENBEHO--00001AIONIMIT MOAYJb MNpEAHA3HAUYEH Ul CUCTEMaTH3alUuu U
0000I1IeHHS] TPEIMETHOTO COJACPKAHUS U ONbITA NEATEIbHOCTH, IPUOOPETEHHOIO MpPHU
U3YyYeHUU BCEero Kypca (HU3MKH, a Takxke I MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMeHY MO (pu3HuKe AJi1 00ydaromuxcsi, BBIOpaBIIUX ATOT yU4eOHBIN
IpeaMer.

[Ipy wW3ydeHUM MOAHHOTO MOAYJS PEAIN3YIOTCA M CHCTEMATU3UPYIOTCS BUBI
NEeSATEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS IOCTH)KEHHE NPEIMETHBIX H
METanpeIMETHBIX IJTAHUPYEMBIX PE3yJIbTaTOB oOy4eHus, dopmupyertcs
€CTECTBEHHOHAYYHASATPAMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB UCCIIEIOBAHUS SABICHUN
MPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3UYECKUE SIBJICHUS, TPUMEHSIS
NOJIyYEHHbIC  3HAHWs, pelarb 3a4a4d, B TOM YHCIE€ KAadyeCTBEHHBIE U
JKCIIEPUMEHTAIIbHBIE.

[IprHIMIIMATBEHO AEATENBHOCTHBIN XapaKTep JaHHOIO pa3jielia peaiu3yercs 3a CYET
TOT0, YTO OOYYaIOLIMECs BHIMOIHSIOT 33/1aHNs, B KOTOPBIX UM IpejIaraercs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUI pacro3HaBaThb U HAYYHO OOBICHATH (hU3HUECKHE
SBJICHUS B OKPYXAIOIIEH IPUPOJE U TOBCETHEBHOM )KU3HH;

MCITI0JIb30BaTh Hay4YHbIE METObI HCCIIEOBAaHUS (PU3NYECKUX SBJICHH, B TOM YHUCIIE
JUISL IIPOBEPKHU TUIIOTE3 U MOJyYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSCHATH Hay4dHbIE OCHOBbI HamOojee BaXKHbIX JOCTH)KEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAalpUMEpP, MPAKTUYECKOTO MCIIOIb30BAHUS PA3JIMYHBIX HCTOYHHKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBpALICHUS M COXPAHEHUS BCEX H3BECTHBIX BHJIOB
DHEPIUH.

INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TPOTI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA



W3ydenrne (Qu3nku Ha ypoBHE OCHOBHOTO 00IEero oOpa3oBaHHs HAMpPaBJICHO Ha
JOCTHKEHHE JIMYHOCTHBIX, METANpPeAMETHBIX U TMPEAMETHBIX 00pa30BaTeNIbHBIX
pe3yJIbTaToB.

B pesynbrare u3ydenus (QU3MKM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Y
oOyuaromerocs OyayT copMUPOBAHbI CIEAYIONINE IUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA:

— TMpOSABJICHUE HHTEpECA K HCTOPUU M COBPEMEHHOMY COCTOSIHHUEO POCCUHCKOU
(bu3nUecKoi HayKH;

— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa;KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO3HAUYMMBIXU
ATUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHNUN (DU3HKH;
— OCO3HAHUE BaXXHOCTH MOPAJIBHO--3TUYECKUX IIPUHLUIIOB B J€ATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIHpUATHE OCTETUYECKUX KayecTB (PU3MYECKOM Hayku: €€ TapMOHHYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HaHHUE LEHHOCTH (PU3MYECKON HAYKH KaK MOIIIHOI'O HHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI PAa3BUTHS TEXHOJIOTMH, BaKHEUIIIEW COCTABIISIONIEN KYJIbTYPHI;

— pa3BUTHE HaydyHOH J0OOO3HATENIBHOCTH, HWHTEpeca K  HCCIEI0BATENILCKON
NEeATENBHOCTH;

S) popmMupoBaHus KyJIbTYPHI 310POBbSl 1 SIMOLMOHAJIBHOIO 0JIATONIOTY M

— OCO3HaHHE LIEHHOCTU 0€301acHOro 0bpasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpPE, Ba)XXHOCTH MpaBui O€30MaCHOr0 IMOBEAEHUS Ha TPAaHCIOpPTE, Ha JOpOrax, ¢
AJIEKTPUYECKUM U TEIJIOBBIM 000pYI0BAaHUEM B JIOMAILIHUX YCIIOBUSX;

— chOpMUPOBAHHOCTh HaBblKa pedJIeKCUH, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY H
TaKOTo K€ MpaBa y JIpyroro 4ejoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

— QaKTUBHOE YYacTH€ B PEIIEHUH MpaKkTUYECKHX 3a7ady (B paMKax CEMbH,
o0pa3oBaTEIbHONM OpraHu3aluu, ropoja, Kpas) TEXHOJOTHYECKOW U COLUaIbHOU
HaIPaBJIECHHOCTH, TPEOYIOIIMX B TOM YUCIE U PU3NYECKUX 3HAHMI;

— MHTEPEC K IPAKTUYECKOMY U3yUEHHUIO Npo(decCrid, CBI3aHHBIX ¢ (PU3UKOMH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS S

— OpHUEHTaIlMsi Ha MPUMEHEHHE (DU3WYECKUX 3HAHUU IS pelieHus 3agad B 00JacTu
OKpPYXaroIlEel cpebl, INTAHUPOBAHUS IOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX MTOCJIEICTBHIMA
JUISL OKPY KAIOILEH CPEbl;

— OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTeH UX PELICHMUS;

8) ajanTanuu K NU3MEHAIIMMCH YCJI0OBUAM COLMAIBHON U IPUPOJAHOM CpPeabl:



— TMOTPeOHOCTh BO B3aMMOJICUCTBUM TPU BBIIOJHEHUH HCCIEIOBAHUNA U TPOEKTOB
(br3MYeCcKO HAMPaBIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTUX;

— MOBBIIICHUE YPOBHSI CBOE KOMIIETEHTHOCTH YePe3 NPAKTUUECKYIO IESITEIbHOCTD;

— NOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM uucie HopMyIupoBaTh UJEH,
MOHSTHS, TUIIOTE3bI O (PU3NYECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHUE Ie(PUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00s1acTH (U3KKH;
— IJIAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETEHUHU HOBBIX (DU3UUECKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBaTh W BBIBISATH B3aMMOCBSI3M TNPUPOABI, OOIIECTBa H
HSKOHOMUKHU, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

— OLICHKAa CBOMX JCHCTBUM C YYETOM BIIMSIHUSA Ha OKPY>KAIOLIYI0 CPEAY, BO3MOMXHBIX
rJ100aJIbHBIX TOCIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBOe€HUS MPOTrpaMMbl IO (PU3KKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwaromierocss OyayT chOpMUPOBAaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONIHE TTO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHBIC JTCHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHbIE  y4eOHbIE  JCHCTBUS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YU€OHbIC TICUCTBUS.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

Bba3oBble JJornyeckue aeiicTBUA:
BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHABJIMBATh CYIIECTBEHHBI TpPHU3HAK KiIaccU(UKAIMU, OCHOBAHUS  JUIs
000011IeHNs U CPAaBHEHUS,
BBISIBIIAITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B pacCMaTpUBAeMbIX (paKTax, TaHHBIX
Y HaOJIIOJICHUSIX, OTHOCSAIIUXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITh IPUUMHHO--CJICICTBEHHBIE CBSI3U MPU U3YUYCHUHM (PU3UYECKUX SBJICHUN U
MPOIIECCOB, JI€JIaTh BBIBOJIBI C HCIIOJIb30BAaHUEM JEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOU€HHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEJIUYUH;
CaMOCTOSITEJILHO BBIOMpaTh Ccroco0 pemieHuss y4deOHOM (du3nuueckor 3amaduu
(CpaBHEHHE HECKOJIbKUX BapUAHTOB pEIICHUs, BHIOOp HauOoyiee MOIXOJSIIETo C
Y4ETOM CaMOCTOSITETLHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
MCIIOJIb30BaTh BOIIPOCHI KAK HCCIIEN0BATENbCKUI HHCTPYMEHT TO3HAHMS;
MPOBOAUTL MO CaMOCTOATEIBHO COCTaBJICHHOMY TIUIaHY OIIBIT, HECIIOXKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHNE (PU3HUUECKOTO SBICHUS;



OLIEHHUBATh HA MPUMEHUMOCTb U IOCTOBEPHOCTHh HH(POPMAIIHIO, MOTYUCHHYIO B XO/1€
UCCJIETOBAHMSI MU SKCIICPUMEHTA;

CaMOCTOATENLHO  (POPMYJIHPOBAaTH OOOOIIEHUST W BBIBOJBI IO pPe3yJibTaTam
MPOBENEHHOTO HAOIIOEHUS, OTbITA, HCCIIEIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3HUECKUX MPOIIECCOB, a
TaK)K€ BBIABUTATh MPEATONOXKECHUSI 00 WX pPa3BUTHM B HOBBIX YCIOBUAX H
KOHTEKCTaXx.

Pa6ora ¢ undpopmanmeii:

OPUMEHSTh PA3JIUYHbIE METOJIbI, MHCTPYMEHTBI M 3alpoChl IIPHU MOUCKE U OTOOpE
uHGOpPMAIIMU WK JAHHBIX C yU4ETOM MPeaoKEeHHON yueOHOo! hr3nuecKoil 3a1a4u;
aHaJIM3UpOBaTh, CHCTEMATU3UPOBaTh W  WHTEPIPETHPOBATH  MH(GOPMALUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENLHO BBIOUPATh ONTUMAIbHYIO (POpMy TpeAcTaBieHUs UHPOpMAIUU U
WUTIOCTPUPOBATH pellacMble 3aJja4ll HECIOXKHBIMU CXEMaMU, JuarpaMMaMu, MTHOU
rpaduKoil 1 ©X KOMOMHAIIUSIMHU.

KoMMyHHKAaTHBHBbIE YHHBEpPCAJbHbIE YueOHbIe TeHCTBUS:

B X0Jl¢ 00CyX/JeHUs Yy4eOHOro Marepuasna, pe3yjibTaToB JIaOOpaTOpHBIX PadOT U
IIPOEKTOB 33/1aBaTh BOMIPOCHI MO CYIIECTBY OOCYXIAa€MOW TEMbl U BBICKA3bIBaTh
ujied, HaleleHHbIE Ha pEIICHHe 3aJadyd M TMOAJep)KaHHue OJaroXkenaTeabHOCTH
OOIICHMS,

COIMOCTABIIATh CBOM CYXXICHHUS C CYXACHUSIMH JPYTHX YYaCTHHUKOB UANOra,
OoOHapy>KUBaTh Pa3IMUUE U CXOJCTBO MO3UIIUI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YNbTAaThl  BBIMOJHEHHOTO (DU3MUECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON W MHAUBUAYAJIbHON PabOTHI
IIPU pEIICHUU KOHKPETHOM (U3HUecKoii MpoOIeMbl;

MPUHUMATh 1ETU COBMECTHOM JEeATEIbHOCTH, OPraHU30BBIBATH JEHCTBUS TO €&
JOCTMKEHHIO:  paclpenensiTh poiu, OOCYXIaTh TPOIECCHl M Pe3yIbTaThl
COBMECTHOM paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOIEH;

BBITIOJIHATH CBOIO YacTh PaOOThI, JOCTUTAs KQa4€CTBEHHOTO pe3yjbTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU YWICHAMHU KOMAH]IbI;
OLICHWBAaTh KadecTBO CBOETO BKJIaa B OOMIMA TPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM YUACTHUKAMHU B3aHMMOCHCTBHSI.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe AeHCTBUS

Camoopranusanus:



BBISIBIIATH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYaIUsAX, TPEOYIOMUX IS
perienusi GU3NIECKUX 3HAHWM,

OPUEHTHPOBATHCS B PA3NUYHBIX MOIXOAAX MPHUHATHS PEIICHUH (MHIWBUIYaTbHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUH TPYIIION);

CaMOCTOSATEILHO COCTaBIIATHh AJTOPUTM pPEIICHHs] (PU3MUECKOW 3aJadd WM TUTaHa
UCCIIEIOBAaHMUS C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATH MpeJIaracMble BapHaHThl PEIICHUM;

Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, SMOIMOHAJIBHBIN HHTEJJIEKT:

JaBaTh aJIEKBAaTHYIO OIICHKY CUTYaIluH U TIpe/jIarath IjiaH e€ N3MCHCHHUSI,
OOBSCHATh TPUYHHBI JOCTHKEHUS (HEIOCTHKEHUS) PE3yIbTaTOB EATCILHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCJIE B XOJ[ BBITIOJHECHHUS
(GbU3MYEeCKOro HWCCIAEAOBAaHUS WM TPOEKTAa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBIICHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;
OIICHWBATh COOTBETCTBHE pe3yiIbTaTa IEJIA U YCIOBUSM;

CTaBUTh Cce0s Ha MECTO JIpyroro 4ejloBeKa B XOJ€ Clopa WX JUCKYCCHUU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOro;

MPU3HABaTh CBOE NPABO HA OMMOKY MpHU pEmIeHHH (HU3UIECKUX 3a7ad WIH B
YTBEP)KICHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO JAPYTOTO0.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy oOyuenusi B 7 KJjacce mpeMeTHbIE pe3yIbTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
UCTIONB30BaTh TOHATHA: (PU3UYECKHE M XUMHUYECKHE SIBICHUSA, HaOIIOJIEHUE,
IKCIIEPUMEHT, MOJIEJIb, TUTIOTE3a, CAUHUIIB (PU3NYECKUX BETMYMH, aTOM, MOJICKYJIa,
arperaTHble COCTOSTHUSI BelleCcTBa (TBEPAOE, KHUJIKOE, Ta3000pa3HOE), MEXaHUUECKOE
JBUKEHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE, MpPSIMOJMHENHOE), TpaeKTopus,
paBHOJIEHCTBYIOIIAs cuia, Aegopmaius (ynpyras, IUIacTUYecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;
paznuyath sBiIeHus (auddy3us, TEmIoBoe ABMKEHUE YacTHUI] BELIECTBA,
paBHOMEpPHOE JABW)KEHHE, HEPAaBHOMEPHOE IBMKEHHME, MHEpLUs, B3aUMOJICHCTBUE
TeJ, paBHOBECHE TBEPABIX TEN C 3aKpEIUIEHHOM OChbIO BpallleHHus, Iepenadya
JaBieHUsS TBEPIBIMHU TellaMH, XUAKOCTAMHU M Ta3aMu, aTMoc(epHoe HaBlICHUE,
IUTABaHWE TEJ, TPEBPAIICHUsS MEXaHWYECKOW OJHEpruM) IO OMHCAHUI0 WX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
bu3HYecKoe SBICHHCE,



pacrno3HaBaTh MNPOSBICHUE HW3YYCHHBIX (U3UUECKHX SIBICHUU B OKpPYXKArOIIeM
MUpE, B TOM 4Hclie (PU3NYECKUE SBICHUS B NPUPOJE: MPUMEPH JABHKEHHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKUBOW M HEKMBOW MPUPOJIE, NEHCTBUE CUIIbI TPEHUS B
OpUpOAE M TEXHUKE, BIMSHUE aTMOC(PEPHOrO JaBJICHUS Ha >XUBOM OpraHU3M,
IUIaBaHUE pbIO, phlYard B TEJE€ YEJOBEKA, MPU 3TOM MEPEBOAUTH MPAKTHYECKYIO
3a/lady B y4eOHYIO, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKU) (PUBHMUECKUX
SIBIICHUI;

ONMKCHIBATh M3YUYECHHbIE CBOMCTBA Tel U (U3MYECKUE SBICHUS, HCIOIb3Ys
dbusznyeckue BeIMYMHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BpeMs, MYTh,
CKOPOCTb, CpPEIHSsI CKOPOCTh, CWJa YHPYTOCTH, CHJIa TSKECTH, BEC Tela, CHIIA
TpeHus, JAaBjieHHE (TBEPAOTO Tena, >KUIKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHuveckas paboTa, MOIIHOCTh, IUIEYO CHIIBI, MOMEHT CHJIbl, KO3(h(HUIMEHT
MIOJIE3HOTO JIEUCTBUSI MEXaHW3MOB, KHHETHYECKasi U MOTEHUUAIbHASI SHEPTUs), IPU
OINKCaHUU MPaBUIBHO TPAKTOBAaTh (PM3NYECKUN CMBICII HCTIONIb3yEMbIX BEIMYUH, UX
00O3HaueHUssT W eAUHUIBl (PU3NYECKUX BEIUYUH, HAXOAUTh  (POpPMYIIbI,
CBSA3BIBAIOLIME JTAHHYIO (PU3HUYECKYIO BEJIIMYMHY C JIPYTMMH BEJIUYMHAMH, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKkTepU30BaTh CBOMICTBa Teis, (PU3MUECKHE SIBJICHHUS U IPOLECCHI, HCIONb3Ys
MpaBUJIa CJIOXKEHUS CUII (BIOJIb OJTHOM MpsiMoil), 3akoH I'yka, 3akoH [lackans, 3akoH
Apxumena, IpaBUIO paBHOBeCHs pblyara (0J10Ka), «30J0TO€ MPABHUIIO» MEXAHHKH,
3aKOH COXPAHEHHMsS MEXaHWYECKOW OHHEPruu, NOpH 3TOM JaBaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA U 3allUChIBATh €T0 MATEMATHUECKOE BBIPAXKECHUE;

OOBACHATh (PU3UUECKHE SIBJICHUS, MPOLIECCHl W CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCT€ CUTYyalluil  MNpPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTEpa:  BBIABIATH
MPUYUHHO--CJIEICTBEHHBIE CBA3HU, CTPOUTH OOBICHEHHE U3 1—2 JIOTMYECKUX I11aroB C
Ormopoii Ha 1-2 W3y4YeHHBIX CBOMCTBA (PM3MUECKUX SIBICHHM, (PU3NUECKHX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiate pacyéTHble 3afaud B 1-2 JEHCTBUS, MCNONB3YSd 3aKOHBI U (DOPMYIIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEIUYMHBI: HAa OCHOBE aHajdu3a YCJIOBHUS 3aJauyd
3aMMChIBATH KPATKOE YCIOBUE, MOJCTABIATh (PU3NYECKHUE BEIUYUHBI B (DOPMYJIIBI U
IPOBOJNUTH Pacu€Thbl, HAXOUTh CIPABOYHBIC JaHHbIE, HEOOXOIUMBIE ISl PELICHUS
3aJ1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETNUUHBI;
pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PELIUTh HPU MOMOIIM (PU3NYECKUX
METO/IOB, B OINHMCAHWM HCCIEIOBAHUS BBIJEIATh MPOBEPSIEMOE MPEANOI0KEHHE
(runoTesy), pa3iuyaTh U HMHTEPIPETHUPOBATH IMOJYYEHHBIH pe3yJbTaT, HAXOIUThb
OLIMOKH B XOJI€ OTbITA, JIE]aTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

MPOBOJUTH ONBITHI TO HAOMIONCHUIO (U3UYECKUX SBICHUN WIH (U3HUESCKUX
CBOMCTB Te: (hOpMYIUPOBATH MPOBEPSEMbIE MTPEANOIOKEHUS, COOUPATh YCTAHOBKY



U3 TMPEUIOKEHHOTO0 O00OpYyNOBaHUs, 3alMCHIBATh XOJl OMBITa U (POPMYIUPOBATH
BBIBO/IbI;

BBITIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MACChI Tea, 00bEMA, CHUITbI
U TEMIlepaTypbl C UCIOJb30BAHUEM aHAJOTOBBIX M IUGPOBBIX MPUOOPOB,
3alKChIBaTh MOKa3aHUS MPUOOPOB € y4ETOM 3aJaHHON aOCOMIOTHOW MOTPEIIHOCTH
U3MEPEHUN;

MIPOBOJIUTH UCCIEAOBAHNE 3aBUCUMOCTH OJHOW (PM3MUECKON BEJIMYUHBI OT JIPYTOH C
UCIIOJIb30BAaHUEM  MPSAMBIX  U3MEPEHHUH  (3aBUCHUMOCTH IYTH  PABHOMEPHO
JBHOKYIIETOCs Te€Jla OT BPEMEHU JBUKECHUS TEJa, CUJIbl TPEHUS CKOJIBKEHUS OT BEca
Tena, KauecTBa 0OpabOTKM MOBEPXHOCTEM TEN W HE3aBUCUMOCTH CUJIbI TPEHHS OT
IUIOIIAAN CONPUKOCHOBEHUS TE€J, CHJIbI YHOPYTOCTH OT YJUIMHEHUS MPY>KHUHBI,
BBITAIKMBAIONIEH CHJIBI OT 00BbEMA MOTPYKEHHOW YAacTU Tella U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIIyOMHBI, Ha KOTOPYIO
HOTPYKEHO TEJO0, YCIOBUM IUIaBaHUA TeJl, YCIIOBUN paBHOBECHUS phlyara u 0JIOKOB),
y4acTBOBaTh B IUIAHHUPOBAHWU YYE€OHOTO HCCIEAOBaHUS, COOMpAaTh YCTAaHOBKY U
BBINIOJIHATDh U3MEPEHHUSI, CIAEAYS MPEMIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3yJIbTaThI
NOJyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUJE NPEIOKEHHBIX TAOJIUL U
rpauKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

IPOBOJUTh KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEJIMYMH (IJIOTHOCTH BEIIECTBA
XKUIKOCTH W TBEPAOrO Tela, CHJIa TPEHUS CKOJIBKEHHS, [1aBIIEHHE BO3/yXa,
BBITAJIKMBAIONIAS CWJIa, JCHCTBYIOLIAs Ha IMOIPYKEHHOE B JKHUIKOCTh TEIO,
KO3 (UIUEHT MOJE3HOTO AEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEAJIOKEHHOM
UHCTPYKUMHU: TPU BBINOJIHEHUU U3MEPEHUH COOUpaTh 3KCHEPUMEHTAIbHYIO
YCTaHOBKY M BBIUKCISATh 3HAUEHUE NCKOMOMW BETUYNHBI;

coONI0aTh MpaBUJla TEXHUKU O€30MacHOCTH MNpu padore ¢ 1adOpaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIMIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETP, IUHAMOMETP, COOOIAIOIINECS COCYAbl, OapOMETp, phlyar, MOABUKHbBIN
Y HENOJIBM>KHBIN OJIOK, HAKIIOHHAS MIJI0CKOCTb;

XapaKTEepU30BaTh NPHUHIMUIBI JEHCTBUA H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOW HA MX OMUCAaHUA (B TOM YHCIE: MOAIIUITHUKHU, YCTPONCTBO
BOJONIPOBO/IA, TUAPABINYECKHUN IPEcC, MAHOMETP, BBICOTOMEpP, NOPIIHEBOM HACOC,
apeoMEeTp), UCIIOIB3Ys 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBJICHUM U HEOOXOIUMBIC
(bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpPUMEPHl (HAXOAUTh HMHPOPMALMIO O TpPHUMEpPax) MPAKTHUECKOTO
UCIOJIb30BaHusl (PM3MUECKUX 3HAHUI B MOBCEIHEBHOM XKU3HU i1 OOECIeYeHHUs
Oe3omacHOCTH TIpW OOpalieHuu ¢ TpuOOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs! 3J0pPOBbSI U COOJIOJEHUS HOPM SKOJOTHYECKOro TOBEACHUS B
OKPYKAIOIIEU CPELE;



OCYIIECTBJIATh OTOOP MCTOYHMKOB WMH(popManuu B MIHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUW W NYTEM
CpPaBHEHHMS Pa3JIMYHBIX HCTOYHHMKOB BBIICIATH WH(POpPMAIHMIO, KOTOpas SBISCTCS
MIPOTUBOPEUYMBOM MIIM MOXKET OBITh HEJIOCTOBEPHOM;
WCIIOJB30BaTh TMPU  BBINOJHEHUM YYEOHBIX 3aJaHUM  HAYyYHO--TIOMYJISIPHYIO
JUTEPATYPy (DU3UYECKOTO COACPKAHUS, CIPABOYHBIE MaTEPHAJIbI, PECYpChl CETH
NutepHer, BiajeTh mnpuéMaMud KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCbMEHHBIC U YCTHBIE COOOIIIEHUS HA OCHOBE 2—
3 ucTouyHWKOB MHGOpMAIK (U3UIECKOTO COACPKAHUS, B TOM YHUCJIE MyOJUIHO
JieaTh KPaTKUE COOOIICHHS O Pe3yJIbTaTax MPOCKTOB WM yUeOHBIX HCCIICIOBAHUH,
Mpd 3TOM TIPAMOTHO HCMOJIb30BaTh HW3YUYCHHBIM TOHSATUMHBIN amnmapar Kypca
(bU3UKH, COTPOBOXKIATh BEICTYIUICHUE MTPE3CHTAIIUCH;
IIPU BBITIOJIHEHUH YUEOHBIX ITPOCKTOB M MCCIICAOBAHUN pacIpeaessITh 00s13aHHOCTH
B IPYIIIE B COOTBETCTBUU C MOCTABIICHHBIMHU 3aJ1a4aMU, CICJIATh 32 BBIITOJIHCHUEM
IUIaHa JCWCTBUM, aJIeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JIEATCIBHOCTH
TPYNIIbl, BBICTPANBATh KOMMYHWKATHBHOE B3aMMOJICHCTBUE, YUYHUTHIBas MHECHUE
OKPYKAIOIIHUX.

K konIity o0yueHus: B 8 kjacce nmpeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:
MCIOJIB30BaTh MOHATHS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE ABMXKEHUE aTOMOB U
MOJICKYJI, arperaTHble COCTOSIHUS BEIEeCTBa, KPUCTALINYECKUE U aMOpGHBIE Tela,
HACBIICHHBIM W HEHACBHIICHHBIM Iap, BJAXHOCTh BO3[yXa, TEMIIEpaTypa,
BHYTPEHHSSI SHEPIHUsl, TEILUIOBOW ABUTATENb, SJIEMEHTAPHBIN JICKTPUUECKUAN 3apsi,
AIEKTPUYECKOE MOJIe, TPOBOAHUKU U JUDJICKTPUKHU, MOCTOSHHBIN SJIECKTPUYECKUN
TOK, MAarHUTHOE MOJIC;
pas3uuaTth SBJICHUS (TEIJIOBOE pacCIIMPEHHUE U CXKATHe, TeIIornepeaada, TEIIOBOe
PaBHOBECHE, CMAUYMBAHUE, KalWUISIPHBIC SBIICHUS, HWCIAPCHUE, KOHICHCALMS,
MJIaBJICHUE,  KpHUCTauiu3alus  (OTBEpJeBaHHUE), KHUIIGHHWE, TeImionepeaaya
(TemI0MpPOBOHOCTh, KOHBEKIIHUS, U3JIyUEHHUE), AICKTPU3AIUs TeJl, B3aUMOJICHCTBUE
3apsIOB, NEHUCTBUS JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOJCHCTBUE
MAarHvuTOB, JICHCTBUE MAarHUTHOT'O MOJISI HA IMPOBOJAHUK C TOKOM, JICKTPOMArHUTHAs
WHIYKIMS) 10 OINHUCAHUI0O WX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MYECKUX SBJICHHM B OKpPY)KarOIIEeM
MHpE, B TOM YHCiIe (PU3NUECKUE SBICHHUS B IIPHUPOJIC: MIOBEPXHOCTHOE HATSKEHUE U
KaWUISIpHBIE SBJICHUSI B MPUPOJAE, KPUCTALIBI B mpupoje, uznyuenue ComHua,
3aMep3aHre BOAOEMOB, MOPCKHUE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra,
AIIEKTPUYECKUE SIBJIEHUS B aTMocdepe, DJIEKTPUUYECTBO JKUBBIX OPTraHU3MOB,



MarHMTHOE ToJie 3eMJH, Apei( MOIIOCOB, POJb MArHUTHOTO TOJIA JAJIS KU3HU Ha
3emiie, MOISIPHOE CUSHUE, TIPU ATOM MEPEBOJUTH MPAKTUYECKYIO 33/1a4y B yUeOHYIO,
BBIJIEJISITH CYIIIECTBEHHBIE CBONWCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHUI;

ONKCHIBAaTh M3y4YEHHBbIE CBOICTBA Tl M (U3NYECKUE SBJICHMS, HCIOJIb3YS
buznyeckue BeIUYHHBI (TEMIEpaTypa, BHYTPEHHSIS SHEPTUs, KOJTUYECTBO TEILIOTHI,
ylaelbHas TEIUIOEMKOCTh BEIIECTBA, YACNIbHAs TEIUIOTA IUIABJICHUSA, YIEJIbHas
TEIUIOTa MapooOpa3oBaHMs, yAeNbHAs TEIUIOTa CTOpaHUs TOIUIMBA, KOA(P(UIIUEHT
IIOJIE3HOTO JIEWCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTENIbHAS BJIAXKHOCTH BO3/1yXa,
NIEKTPUYECKUHN 3apsif, CWJIa TOKA, AIEKTPUUECKOE HAIPSHKEHUE, CONPOTUBIICHUE
NPOBOJIHMKA, YACIbHOE COMPOTHUBICHUE BEIIeCTBa, paboTa U  MOIIHOCTb
AIIEKTPUYECKOTO TOKA), MPH OMUCAHUH MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICIT
UCIOJB3YEMBIX BEIUYMH, OOO3HAUEHUS W E€IUHULBl (PU3NYECKUX BEJIUYUH,
HaXoAUTh (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIUYUHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;
XapaKTEepU30BaTh CBOWMCTBA T, (PU3UUYECKUE SIBICHHUS U MPOLECCHI, UCIOJIb3YS
OCHOBHBIE MOJIOKEHHUS MOJIEKYJIIPHO--KUHETUYECKON TEOPUH CTPOCHHMS BEIECTBA,
OPUHLIMIT CYNEPHO3UIUN MOJel (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHMs
3apsna, 3akoH OMa [ ydacTka Lend, 3akoH J[xoyns—JIeHna, 3aKOH COXpaHEHUs
DHEPruM, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PUBHUECKHE TPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaLHH IIPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISIBIISIT
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHNE U3 1—2 JTIOTMYECKUX I11aroB C
onopoil Ha 1—2 U3y4eHHbIX CBOMCTBA (DU3UUYECKUX SIBICHUH, (DU3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemiate pacyéTHbe 3a7aud B 2—-3 JEHCTBUS, MCIONb3Yysd 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaliM3a YCIOBHUS 3a/adyd
3aMMCBIBATH KPATKOE YCJIOBHE, BBISIBIISITH HEAOCTATOK JAHHBIX I PELICHUS 33]1a4H,
BBIOMpPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBbIE mJii €€ pelieHus, MPOBOAUTH
pacu€Tbl W CpaBHUBATh IOJIYYCHHOE 3HAUYC€HHUE (DU3UUYECKON BEIMYMHBI C
W3BECTHBIMH JTAHHBIMU;

pacro3HaBaTh NpPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIU (UBUYECKUX
METO/IOB, MCIOJIb3ysd OMNHCAaHUE HCCIEAOBAHMS, BBIICIATH  MPOBEPSIEMOE
MPEANoJoKEeHUEe, OLEHUBATh MPaBUIBLHOCTh MOPSJIKA MPOBEACHUS HCCIEAOBAHMS,
JienaTh BbIBOIBI,

MPOBOJUTH OMBITHI TO HAOMIONCHUIO (U3UYECKUX SBICHUN WIH (U3HUESCKUX
CBOMCTB TeN (KaNWUISIPHBIE SIBIICHHS, 3aBUCUMOCTb JABJIICHHUS BO3AyXa OT €ro
o0béMa, TeMIepaTypbl, CKOPOCTH MpOIEccCa OCThIBAaHUS W HArpeBaHUs TIPH
U3Jy4eHUH OT LBETa H3JIydaromied (Moromamie) MOBEPXHOCTH, CKOPOCTb



UCIApEeHUs BOJBI OT TEMIIEPATyphl >KUAKOCTH M IJIOMAAH €€ MOBEPXHOCTH,
AIIEKTpU3aLMs TeJl U B3aUMOJACWUCTBHUE DJEKTPHUUYECKHUX 3aps/I0B, B3aHMMOJCICTBHUE
IIOCTOSIHHBIX MarHMTOB, BU3YyaJM3alisi MAarHUTHBIX IOJIEH MOCTOSHHBIX MarHuTOB,
JEHCTBUSI MarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHMra,
CBOMCTBA RJIEKTPOJBUTATENSI MOCTOSTHHOTO TOKA): (pOPMYJIHPOBATH IPOBEPSIEMbBIC
NPEINONIOKEHUsI, COOUpaTh YCTAaHOBKY W3 NPEIJIOKEHHOTO 000pYyIOBaHMUS,
OIKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOIBL;

BBINOJIHATh MpPSMbIE WU3MEPEHUS TEMIEPATypbl, OTHOCHUTEIbHON BJIAXKHOCTH
BO3/lyXa, CWJIbl TOKA, HANPSKEHUS C HCIOJIb30BAHUEM aHAJIOrOBBIX MPHUOOPOB M
JATYNKOB (DU3MUECKUX BEJIMYUH, CPABHUBATH PE3yJIbTaThl U3MEPEHHHN C yu&TOoM
3aIaHHOU aOCOJIFOTHOM MOTPEITHOCTH;

IIPOBOUTH UCCIIEI0OBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BEIMUMHBI OT APYTOH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHHH (3aBUCHMOCTb CONPOTHUBIICHUS IPOBOJHUKA
OT €ro JUIMHBI, IJIOLAAM MOMNEPEYHOI0 CEUEHUs M YAEIbHOTO CONPOTHUBIICHUS
BEIIECTBAa IPOBOIHUKA, CHJIBI TOKA, HIYIIErO Yepe3 MPOBOAHHK, OT HAMIPSKCHHS Ha
IPOBOJIHUKE, HMCCJEIOBAHUE MOCIECIO0BATENBHOTO W MapajIeIbBHOIO COEIMHEHHM
IPOBOJHUKOB): IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY W BBINOJHSATH
U3MEpPEHUs], CIeays HOpelIOKEHHOMY IUIaHy, (UKCUpOBaTh  pe3yJIbTaThl
MOJyYeHHOW 3aBHUCHMOCTH B BHIE TaOnuI W TpaduKOB, [eiaTh BBIBOJBI IIO
pe3ynbTaTaM HCCIIEIOBAHUS;

IPOBOUTH KOCBEHHBIC M3MEPEeHHS (DU3HUECKUX BENMYHH (YIEIbHAS TEIUIOEMKOCTD
BELIECTBA, CONPOTUBJICHHE IMPOBOJHUKA, paboTa M MOIIHOCTh 3JIEKTPUUYECKOTO
TOKA): IJAHUPOBAaTh W3MEPEHHUs, COOMpaTh HSKCHEPUMEHTAJIbHYIO YCTaHOBKY,
Clleys TPEAI0KEHHOW MHCTPYKIIUHY, ¥ BBIYUCIIATH 3HAYCHUE BETUYHHBI;
coONI0aTh MpaBUJla TEXHUKU O€30MacHOCTH MNpu padore ¢ 1adOpaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MNPUHIUMBI JEUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha WX OMHMCAHUA (B TOM 4YMCIE: CHUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, TapoBas TypOMHa, aMIlepMETp, BOJIBTMETP, CUETUUK DICKTPUUECKOU
DHEPTUH, SJICKTPOOCBETUTEIbHBIC MPHOOPHI, HATPEeBATEIbHBIC AJICKTPONPUOOPHI
(mpuMepsbl), IIAEKTPUUYECKUE MPEIOXPAHUTEIH, SJIEKTPOMArHUT, AJIEKTPOABUTATENb
IIOCTOSTHHOTO TOKa), MCHOJb3ysl 3HAHUS O CBOMCTBAX (DU3MUECKUX SIBJICHUM U
Heo0XoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M M3MEPHUTEIbHBIC MPHOOPHI IO
cXeMaM H CXEMaTUYHbIM pUCYHKaM (KUAKOCTHBI TEPMOMETpP, TEpPMOC,
NICUXPOMETP, TUTPOMETp, JBHUraTelb BHYTPEHHErO CrOpaHHs, 3JEKTPOCKOII,
peocTaT), COCTaBJIATH CXEMbl S3JEKTPUUECKUX LENel C MOoCiIeI0BaTeNbHbBIM U
napajuleTbHBIM ~ COCIMHEHUEM DJIEMEHTOB, pasliuyas yCIOBHbIE 0003HAYCHHUS
DJIEMEHTOB JJIEKTPUUYECKUX LEIIEN;



OPUBOJIUTH MpPHUMEPHl (HaXOAUTh HH(GOPMALMIO O MpUMEpax) MPaKTUYECKOTO
UCIONIb30BaHusl (PM3MUYECKUX 3HAHUI B MOBCETHEBHOM XU3HU A 00ECIeYeHHS
0e30MacHOCTH MpU OOpalleHUH ¢ NpuOOpaMU U TEXHUYECKUMH YCTPOMCTBAMH,
COXPAaHEHHUSl 3/I0pOBbS M COOJIIOJIEHUS HOPM D3KOJOTMYECKOTO TOBEJICHUS B
OKPYKaroLIEH CpeIe;
OCYIIECTBIATh MOUCK HHpopMaIuu (usnueckoro coaepxkanus B VHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUWA M MYyTEM CpPaBHEHUS JTONOJHUTEIBHBIX HUCTOYHUKOB
BBIIETIATE MH(POPMAIMIO, KOTOpas SBISETCS MPOTUBOPEYMBOM HIM MOXKET OBITh
HEJ0CTOBEPHOI;
UCIIOJI30BaTh IPU  BBINOJHEHWM YYE€OHBIX 33aJaHUl  HAay4YHO--IOMYJISPHYIO
JauTepaTypy (PU3MUECKOro CoJep)KaHWs, CIPaBOYHBIC MaTepUalbl, PECYpChl CETH
WuTepHer, BianeTe NpuEMaMM KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHMs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHBMEHHBIE U KpAaTKHE YCTHBIE COOOILEHUus, 00oO0Ias
MH(OPMAIUIO U3 HECKOJIBKUX MCTOYHUKOB (DU3UYECKOTO COAEPKAHUS, B TOM YUCIE
nyOJMYHO MPEACTABISATh PE3YyJbTaThl MPOEKTHOM WIH HCCIEAOBATEIbCKOU
NEATEIBbHOCTH, IIPX O3TOM TPAMOTHO HCIOJIb30BATh W3YyYEHHBIA IOHATUHHBIN
anmnapat Kypca GU3MKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3CHTAIUEH;
IPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HUCCIENOBAHUA (PU3NYECKHX IPOLIECCOB
pacnpenensaTh 00s13aHHOCTH B ITPYIIIE B COOTBETCTBUHU C IMOCTABIECHHBIMU 33/la4yaMH,
CIIEIUTh 32 BBINOJIHEHUEM IIJJaHA JEHUCTBUA M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JACATEIBHOCTb TIpYMIbI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJEHMCTBUE,  MpPOSIBIAA  TOTOBHOCTh  pa3peuiarhb
KOH(DJIUKTBHI.

K koHiy oOyueHust B 9 Kjacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
UCIIOJI30BaTh IOHATHS: CHUCTEMa OTCUETa, MarepuaibHash TOYKa, TPAEKTOPHS,
OTHOCUTEJIbHOCTh ~ MEXaHMYECKOTO  JBIDKEHHUs,  jAedopmanus  (ynpyras,
IJIacTUYecKas), TPEHUE, ILEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh H
neperpys3ku, HEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TENO, UEHTP TSHKECTH TBEPIOTO
TeNa, paBHOBECHE, MEXaHMYECKHE KoJieOaHWs M BOJHBI, 3BYK, HMH(]Pa3BYK H
YIIBTPa3BYK, JJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJa 3J€KTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JANbHO30PKOCTb, CIIEKTPbl UCIYCKAHMS W MOTJIOMICHMS, anbda-,
OeTa- 1 raMMa-u3Iy4yeHuUs, U30TOMbI, SIAEPHAS YPHEPreTHKA;
paznuyaTh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPAMOJUHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE  MpPSIMOJMHEHHOE JBUWKEHHE, CBOOOJHOE TMaJeHHE Tell,
PaBHOMEPHOE JABWKEHUE IO OKPYKHOCTH, B3aUMOJCHCTBUE TeEJ, PEAKTUBHOE
JBUKEHUE, KoeOaTenbHOe IBIKEHHE (3aTyXalolue U BbIHYKIEHHbIE KOJieOaHus),
pE30HaHC,  BOJIHOBOE  JIBIDKEHHME,  OTpPaXX€HUWE  3BYKa,  NPSIMOJIMHEWHOE



pacnpocTpaHeHHe, OTpPaKeHHE W TPEIOMIIEHHE CBETa, IIOJHOE BHYTpPEHHEE
OTpa)kKeHUE CBETA, PA30KEHHE OEIOr0 CBETa B CIIEKTP U CIOKEHUE CIIEKTPATbHbBIX
[[BETOB, JUCIEPCUSl CBETA, €CTECTBEHHas paJMOaKTHUBHOCTb, BO3HHUKHOBEHHE
JMHENYaTOro CIEeKTpa MU3IY4YEHHUs]) MO0 OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3HUEcKOe SBICHHE;

pacro3HaBaTh MPOSIBICHUE U3YUCHHBIX (PU3NYECKUX SIBJICHUN B OKPYKAIOIIEM MHUPE
(B TOM uucie (U3NYECKUE SBICHHUS B MPHUPOJC: MPUIHMBBI U OTJIMBBI, JBUKCHUE
mwiaHeT COJHEYHOM CHUCTEMbl, PEaKTUBHOE [IBJKEHHME JKHMBBIX OPraHHU3MOB,
BOCIIPUSITUE 3BYKOB KMBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, IlyHAMH,
9X0, IIBETa TeJd, ONTHYECKHUE SIBICHHUS B MPUPOJE, OHOJOTUYECKOE JIEHCTBUE
BUJUMOTO, YIbTPa(pHUOIETOBOIO U PEHTTCHOBCKOIO W3IIyUYEHUH, €CTECTBEHHBIH
PaIOaKTUBHBIN (DOH, KOCMUYECKUE JTYyUd, PAJAMOAKTUBHOE U3TYyYEHUE MPUPOTHBIX
MUHEPAJIOB, JACUCTBUE PAAMOAKTUBHBIX H3IYYEHHI Ha OpraHU3M 4YeJoBeKa), MpH
TOM NEPEBOJAUTH NMPAKTUYECKYIO 33/7ady B Y4YEOHYIO, BBIIEIATH CYIIECTBEHHBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUII;

ONHKCHIBATh H3yYEHHBIC CBOWCTBA Tel MW (UINYECKUE SBJICHHS, HWCIOJIb3Ys
¢uznyeckue BENUMYMHBI (CpEeOHSE M  MIHOBEHHash CKOpPOCTh Tejla IpH
HEPaBHOMEPHOM JBW)KEHUHU, YCKOPEHHE, MEpPEMEILEHUE, IMyTh, YIJIOBas CKOPOCTb,
CHJIa TPEHHUS, CUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO MaIeHUS, BEC
Tena, WMITyJbC Tella, UMIYJIbC CHIIBI, MEXaHW4ecKas paboTa M MOIIHOCTB,
NOTEHIIMAJbHAST ~JHEPrus Teia, TMOMHATOTO HaJg TIOBEPXHOCTHIO  3E€MIIH,
MOTEHIMAIbHASL DHEPrUsl CHKATOW MPYKUHBI, KUHETUYECKAs DHEPrus, IOIHas
MEXaHUYEeCKasi dHEPIus, MEepUoJl U 4acToTa KoJeOaHU, AJMHA BOJHBI, TPOMKOCTb
3ByKa W BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHHS CPEHAbl), MpH
ONMCAaHUU TPABUIBHO TPAKTOBATH (DU3MUECKHUN CMBICI HCIOIb3yEMbIX BEIUYHH,
o0O3HAaUeHUs W eAUHUIBI  (PU3WYECKUX  BEIUYHMH, HAXOIUTh (OpMyIbI,
CBSI3BIBAIOLIUE JAaHHYIO (PM3UUYECKYIO BEJIMYUHY C JAPYTMMHU BEIMYMHAMM, CTPOUTH
rpayKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA Tes, (PU3MYECKHE SIBICHHUS W MPOILECCHI, HCIOIb3YS
3aKOH COXpaHEHMsI OHEPTUW, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHIUI
CYNEPHO3ULIMU CUJI, IPUHLIUII OTHOCUTENbHOCTH ["anmuiest, 3akoHbl HbroTOHA, 3aK0H
COXPAaHEHHUS HUMIYJbCa, 3aKOHbl OTPAKEHUS U TPEJIOMJICHHUS CBETA, 3aKOHBI
COXpPaHEHUS 3apsAJ0BOTO W MAacCOBOTO YHCEN MPHU SAEPHBIX PEaKIUAX, MPU ITOM
JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA WM 3allMChIBATh €r0 MaTEeMaTHUECKOe
BBIPKEHUE;

OOBSCHATh (PU3UYECKUE TPOLECCHl U CBOICTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii MPAKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIIBIATH MPUYUHHO--
CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHX IIaroB ¢ OMOPOH Ha



2—-3 W3yYEHHBIX CBOWCTBA (UINYECKUX SBICHUHM, (U3MUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEW;

pemaTth pacu€THble 3ajayd (OMUparoluecs Ha CHCTeMy U3 2—3 ypaBHEHHIN),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (DU3UYECKHE BETUYMHBI: HA OCHOBE
aHalli3a yCJIOBHS 3a/1aydl 3alHChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTAIOIIHE
Wi W30BITOYHBIC JTaHHBIC, BBHIOMpPATh 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIE IS
pelieHusi, MPOBOAUTH Pacy€Thl M OLEHUBATh PEATUCTUYHOCTh MOIYUYEHHOTO
3HauUeHUA (PU3NYECKON BEITUUUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIM (PU3NYECKHUX
METOJIOB, HCHOJb3ysl OMHCAHME HCCICAOBAaHUS, BBIACHATH  MPOBEPSEMOE
NPENOIOKEHNE, OIICHUBATh MPABUIBLHOCTH TMOPSIIKA MPOBEACHHS UCCIICOBAHMUS,
JienaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OIBITOB;
MPOBOJUTH ONBITHl MO HAOMIOAECHUIO (U3UYECKUX SBICHUN WK (U3HUYECKUX
CBOMCTB TeN (M3ydeHHE BTOPOTO 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUS PHEPIUH,
3aBHCHUMOCTh TIEpUO/a KOJEOAHWW TMPYKUHHOTO MAasTHHKA OT MAacChl Tpy3a HU
KECTKOCTH TIPYXKUHBI M HE3aBHCHUMOCTH OT AaMIUIMTYIbl MaJlbIX KOJIeOaHUH,
OPSIMOJIMHEMHOE PACIIPOCTPAaHEHHME CBETA, Pa3joKEHUE OEIoro cBeTa B CHEKTD,
U3y4YEHUE CBOMCTB M300pa)K€HUS B IUIOCKOM 3€pKaje U CBOICTB H300pa)kKeHMs
npeaMera B coOuparoiei JInH3e, HaOJII0eHNEe CIUIOMIHBIX U JIMHEUYaThIX CIIEKTPOB
U3JIyYEHHUS): CaMOCTOSITEIbHO COOUpaTh YCTAHOBKY U3 M30BITOUYHOrO Habopa
00Opy/IOBaHUs, OIMCHIBATh XOJl OMbBITA M €ro pe3ylabTaThl, (OPMYJIUPOBATH
BBIBOJIBL;

IPOBOANUTH NPU HEOOXOAMMOCTH CEpPHUIO MPSMBIX U3MEPEHHM, Ompeaenss cpeaHee
3HAYCHUE HU3MEpPsieMON BeNWYUHBI (POKYCHOE PACCTOSTHUE COOMpArolel JIUH3bI),
000CHOBBIBaTh BBIOOP CIIOCc00a U3MEpeHus (M3MEPUTENHLHOTO TPUOOpa);

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTEN (DU3NYECKUX BEJIMUYMH C UCTIOJIb30BAHUEM
NPSMBIX W3MEPEHUN (3aBUCUMOCTH ITyTH OT BpPEMEHU IIPH PABHOYCKOPECHHOM
JBIDKEHWH 0€3 HayaJdbHOM CKOpPOCTH, TMepuoja KoJeOaHWUN MaTeMaTH4eCKOro
MasiTHUKA OT JJIMHBI HATH, 3aBUCUIMOCTH yTjia OTPAKEHUS CBETa OT yria MaJeHUs
yria  TOpeloMJIeHHuss OT  yIyla  TajeHus): IUTAaHHpPOBaTh  HMCCIEIOBaHUE,
CaMOCTOATENILHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTaThl MMOJYYCHHOM
3aBUCUMOCTH (PM3MUECKUX BEJIMYWH B BUE TAOIUIl U TPpaPUKOB, JIeJIaTh BEIBOIBI 10
pe3ylbTaTaM HCCle0BaHNUS;

POBOJNTH KOCBEHHBIE W3MEpPEHUS (HU3MUECKUX BEITUYUH (CPEIHSAS CKOPOCTh H
YCKOpEHHE Tella TpH PaBHOYCKOPEHHOM JBW)KECHHH, YCKOpPEHHE CBOOOIHOTO
najieHus, )KECTKOCTh MPYKUHBI, KOAPOUIIMEHT TPEHHS CKOJTBXKEHUS, MEXaHUYECKasI
paboTa W MOIIHOCTh, YacTOTa M TMEPUOA KOJIeOaHWUN MaTEeMaTUYECKOTO |
NPYXKHHHOTO MasSTHUKOB, ONTHYECKasl CHJIa COOMpAIOIIEH JTHH3BI, PaJHOaKTHBHBIHN
¢oH): TIAaHMPOBATh H3MEPEHUsS, COOMpPATh HKCIEPUMEHTAIbHYI0 YCTaHOBKY U



BBINIOJIHATh U3MEPEHMS, CEAYS NPEITI0KEHHOW NHCTPYKIIMH, BBIYMCISATh 3HAUCHHUE
BEJIMYMHBl M AHAIW3UPOBATH IOJYYEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOU
IIOTPEUIHOCTH U3MEPEHHN;

coOMIoIaTh MpaBWiIa TEXHUKUM OE€30IacHOCTH NpU padbore ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

pa3ianyaTh OCHOBHBIC MPHU3HAKU M3YYCHHBIX (DU3MUECKUX MOJEJCH: MaTepuaabHas
TOYKa, aOCOJIIOTHO TBEPJOE TENIO, TOUCUHBIA UCTOUYHHUK CBETA, JTy4, TOHKAs JIMH3A,
IUTAaHETapHAsi MOJENb ATOMA, HyKJIOHHAS MOJIE]Ib aTOMHOTIO $1pa;

XapaKTepU30BaTh MPUHLMIBI JEUCTBUS H3YUYEHHBIX HPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM HAa MX ONUCaHUsA (B TOM YHCIE: CIHUIOMETp, IaTUYUKU
MOJIOXKEHUS, PACCTOSAHMS W YCKOPEHUS, pakKeTa, »3XO0JIOT, OYKH, IEpHCKOI,
¢oroanmapar, ONTUYECKUE CBETOBOJbI, CIEKTPOCKON, JIO3UMETp, Kamepa
Bunbcona), ucnosb3ys 3HaHUSI O CBOMCTBaX (PM3UYECKUX SBJICHUI U HEOOXOIHUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOIECCOB IMPHU
pelIeHUn Y4YeOHO--NPAKTUYECKUX 3a/lad, ONTHYECKUE CXEMbI IJIsi MOCTPOEHUS
n300pakeHU B MJIOCKOM 3epKajie U coOMparomien J1H3e;

OPUBOANUTH MpUMEPHl (HAXOAUTh HMHPOPMALMIO O MPUMEPAX) MNPAKTHUYECKOrO
UCIIOJIb30BaHUsl (DU3NYECKUX 3HAHWKA B MOBCEIHEBHOW JKWU3HHU MJisi 0OECIEeUEHHUs
0e3omacHOCTH TpH OOpamieHuu ¢ OpuOoOpaMu U TEXHUYECKHMMHU YCTPOWCTBAMH,
COXPAaHEHHUSl 3/10pOBbS M COOJIOJIEHUS HOPM DSKOJOTMYECKOTO TOBEJICHUS B
OKPY>KAIOIIEH CPELE;

OCYUIECTBJIATh MOUCK HH(popMmanmuu Qunyeckoro coaepxxanuss B HHrepHere,
CaMOCTOATENBHO (HOPMYIUPYsS. MOUCKOBBIM 3aMpoC, HAXOAUTh MYyTH OMNpPEAeNCHUs
JIOCTOBEPHOCTH TMOJIyYeHHOM HWH(OpMalMd HAa OCHOBE HMEIOIIUXCS 3HAHUNA U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU  BBINOJHEHUM YYEOHBIX 3aJaHUil  HAy4YHO--TIOMYJIIPHYIO
JUTEPATYpy (PU3UYECKOTO COACPM AHUsS, CIPABOUYHBIE MaTEPHAJIbI, PECYPCHl CETH
WuTepHeT, BiaaeTb NOpUEMaMH KOHCIEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE ITUCbMEHHBbIE U YCTHBbIE COOOIIEHHS Ha OCHOBE
uH(pOpPMAIUU U3 HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJEp KaHUs, MyOJIUYHO
MPEACTABIATh PE3YJIbTATHI MPOEKTHON WM MCCIIE0BATEIBCKON EATEbHOCTH, IPU
OTOM T'PaMOTHO MCIIOJb30BaTh W3YYEHHBIN IIOHATUUHBIM amnmapar u3y4aemMoro
pa3gena (U3MKH M COMPOBOXKIATh BBICTYIUICHHE IMpe3eHTalued ¢ ydéToMm
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE



7 KJIACC

Konu4yecTBo yacos DJIEKTPOHHbBIE
Ne HaumenoBanue
(undposBbie)
n/  pa3sJesioB H TeM Bcer  Kourtpoabunl  IIpakTuuecku
oOpa3oBaTe/ibHbIE
n NporpamMmbl 0 € padoThI e padoThbI
pecypchl
Pazngen 1.@u3nka u €€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUPa
DU3IKA - HAVKE O bubnunoreka LIOK
1.1 K 2 https://m.edso0.ru/7f4161
pupoJie 94
DH3HYCCKIC bu6nmoreka [IOK
1.2 2 1 https://m.edsoo.ru/7f4161
BEJIMYUHBI
94
EcTtecTBeHHOHAYYHBI bubnnorexa [JOK
1.3 . e 2 1 https://m.edso0o.ru/7f4161
1 METOJ ITO3HAHUA
94
Hroro mo pazmeny 6
Pasznea 2.IlepBoHavaibHble CBEJeHUS 0 CTPOEHUH BellleCTBA
bubnunoreka LIOK
2.1 CrpoeHue BemiecTsa 1 https://m.edsoo.ru/7f4161
94
JIBrxenue u bubnnorexa [JOK
2.2 B3aNMOJICHCTBHE 2 1 https://m.edsoo.ru/7f4161
YaCTHI[ BELECTBA 94
ArDeraTHbLe bubmuoreka [{OK
2.3 P 2 https://m.edso00.ru/7f4161
COCTOSIHHSI BEIIIECTBA o4
Hroro no pazneny 5
Pa3znen 3./IBuskeHune U B3auMo/ieiicTBue Tel
MexaHu4eckoe bubmorexa LOK
3.1 3 https://m.edsoo.ru/7f4161
JBHMKCHHUC
94
WHepims, Macca bubmmoteka IIOK
3.2 PIvts, ’ 4 1 https://m.eds00.ru/7f4161
IIJIOTHOCTh
94
but6mmorekxa [IOK
3.3 Cwuia. Bunb! cu 14 1 2 https://m.edsoo.ru/7f4161
94
Hroro no pazneny 21

Pasznea 4./laBjieHne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB
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JlaBneHue.

[lepenaua naBneHus bu6muoreka [IOK
4.1 TBEPABIMU TEJIAMH, 3 https://m.edsoo.ru/7f4161
KUIKOCTSIMH U 94
razamu
bubnunorexa LIOK
4.2 JlaBIIeHHE )KUIKOCTH 5 https://m.edso0.ru/7f4161
94
bubnunorexa LIOK
A
4.3 vocheproe 6 https://m.edsoo.ru/7f4161
JABJICHUE
94
JleiicTBUE KUAKOCTH
bubnunorexa LIOK
Y ra3a Ha
4.4 . 7 3 https://m.edsoo.ru/7f4161
MOTPYXEHHOE B HUX 94
TEJIO o
Hroro no pazneny 21
Pa3nes 5.PaGora u MOIIHOCTB. DHeprus
bubnuoreka [IOK
5.1 PaGora u MontHOCTH 3 1 https://m.edsoo.ru/7f4161
94
MbocThte bubnunoreka LIOK
5.2 P 5 1 https://m.edso0o.ru/7f4161
MEXaHU3MBbI
94
Mexann4geckas buGnuorexa [IOK
5.3 4 1 https://m.edsoo.ru/7f4161
SHEpPrus
94
Hroro no paszneny 12
PabGora ¢ TekcToBBIMH 3
3aIaHUSIMU
OBIIEE KOJIMYECTBO
YACOBIIO 68 12
[TPOIT'PAMME
8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmenoBanue
Ne (undpossbie)
pasaesioB U TeM Konrposbubsie IIpakrnuyeckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpamMMmsl padoThI
pecypchl
Paznen 1.TenyioBble siBJIEHUS
1.1 CrpoeHue u cBolicTBa 7 bubmuotexa [IOK
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BEIIeCTBa https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
12 Ternoste mpouecct 21 L > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2.9/ekTpuyecKke 1 MATHUTHBIE SIBJIEHHSA
DIIEKTPUUYECKHUE
51 3apsibl. 3apsKEHHbIE 7 1 bubnmnoreka HOK
' Teaa ¥ uX https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBUE
59 IlocTosiHABIH 20 1 7 bubmuorexa [IOK
' BJIEKTPUYECKUM TOK https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
23 Marmiriibie ABJCHHS 0 1 15 https://m.edsoo.ru/7f4181ce
DneKTpoMarHuTHas bubmmoreka [JOK
2.4 4
WHIYKIUSA https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 37
Pabota ¢ TekcTOBBIMU 3
3aIaHUSAMU
BIIEE KOJIMYECTB
OBII ol ¢TBO 68 4 145
YACOB I10 [TIPOT'PAMME
9 KIIACC
KosnuectBo yacos DJIeKTPOHHbIE
HauMeHnoBaHnue
Ne (uu¢posbIe)
pa3fieioB u TeM Konrpoabnsie IIpakruyeckue
n/n Bcero o0pa3oBaTejibHbIE
NMporpamMmbl padoThI padoThI
pecypchl
Paznen 1.Mexanuveckue siBJJeHUs
MexaHnyeckoe
11 JIBOKCHUE U 10 1 1 bubmuorexa [JOK
' CIIOCO0HI €ro https://m.edsoo.ru/7f41a4a6
ONHUCaHUs
12 BzaumoneiicTBue 20 1 3 bu6mmoreka [JOK
Tell https://m.edsoo.ru/7f41a4a6
13 3aKOHBI 10 3 bubnuorexa [JOK
' COXpaHEHUS https://m.edsoo.ru/7f41a4a6
Hroro mo paznmeny 40
Paznen 2.MexaHuveckue KoJjeOaAHUSI M BOJHbI
2.1 Mexaandeckne 7 3 bu6mmorexa [IOK
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KosneOaHus https://m.edsoo.ru/7f41a4a6
59 MexaHn4ecKne 8 3 bubmuoreka [JOK
' BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pa3znen 3.2/1eKkTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI

DIIEKTPOMarHUTHOE
31 rnoJjie u 6 5 bubmuoreka [JOK
' 3JIEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHEI
Utoro mo pazneny 6
Pa3nen 4.CBeToBbIe IBJICHUSA
3aKOHBI
41 aCIIPOCTPAHEHUS 6 2 bubmmorexa [IOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
cBeTa
JIUH3EI 1 BuG 10K
noOInoTeEKa
4.2 ofTHHecKne 6 3 https://m.edsoo.ru/7f41a4a6
puOopbI
Paznoxxenue BuG 10K
noOInoTeEKa
4.3 Oenoro crera B 3 2 https://m.edsoo.ru/7f41a4a6
CIIEKTP
Uroro no pazneny 15
Pa3pen 5.KBaHTOBLIE IBJICHUSA
Hcnyckanue u
51 MOTJIOIIEHNE CBETA 4 1 bubmmorera [TOK
' m https://m.edsoo.ru/7f41a4a6
aTOMOM
Crtpoenue bubnnoreka [JOK
5.2 6 1
aTOMHOT0 SApa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
) s 7 1
53 /ICPHBIC peaiinin https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nes 6.IloBTopuTe/ibHO-0000IIaI0IINI MOAYIb
[ToBTOpEeHue n
000011IEHNE
6.1 coIlep)KaHUs Kypca 9 2 bubmorexa LOK
’ Aep yp https://m.edsoo.ru/7f41a4a6
¢du3uku 3a 7-9
KJ1acc
Hroro no pasneny 9
OBIIEE KOJINMYECTBO
YACOB I10 102 27

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

[Tepeimkun .M., IBanoB A.W. ®uszuka 7 kiacc. -M.: "I[Ipoceemnienue", 2023.
[Teprimkun .M., IBanoB A.W. ®usuka 8 knacc. -M.: "I[Ipoceemnienue", 2023.

[Tepeimkun .M., IBanoB A.W. ®uszuka 9 knacc. -M.: "I[Ipoceemnienue", 2024,
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