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MNOSICHUTEJIbBHAS 3AITUCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHWs COCTaBJICHAa HAa OCHOBE
MOJIOKEHUH M TpeOOBaHUIl K pe3yibTaTaM OCBOCHMs Ha 0a30BOM ypOBHE OCHOBHOW 00pa3zoBaTeilbHOMN
nporpammel, npeactaBieHHsx B PI'OC 00O, a Tak xe ¢ yu€rom ¢enepanbHOl paboueil mporpaMMbl
BOCIIUTAHUS

*@enepanbHOro 3akoHa OT 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoit deaepanumy;

empukaza MwunoOprayku ot 31.05.2021 Ne 287 «0O06 yrBepxkaeHun (eaepanbHOro
rOCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa OCHOBHOTO OOIIEro 00pa3oBaHUs»;

empukaza MunnpocBenieHust ot 18.05.2023 Ne 371 «O6 ytBepxkaeHun QenepaibHOI
00pa3zoBaTeNbHON MTPOTrpaMMBbl CPETHETO 00IIEeTr0 00pa30BaAHUM;

e npukaza Munnpocsemenus ot 09.10.2024 Ne 704 «O BHeceHMM H3MEHEHUN B HEKOTOpBIE
nmpuka3el MuHHCTepCcTBa mpocBemeHus Poccuiickoit @Penepanum, Kacaromuecs (eneparbHbIX
00pa30BaTEeNbHBIX MPOTPaMM HAudaIbHOTO OOIIEro oO0pa3oBaHMs, OCHOBHOTO OOIIEro oOpa3oBaHUs W
CpemHero o0Iero o0pa3oBaHUs;

 mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O06 yrBepxxaenuu Ilopsaka opraHuzanuu u
OCYIIECTBIIEHUSI 00pa30BaTENbHON JIEATEIHHOCTH MO0 OCHOBHBIM 00I11€00pa3oBaTeIbHBIM IIpOrpaMMaM —
o0pa3oBaTeNbHBIM TpOTPaMMaM HAYaJbHOTO OOIIETr0, OCHOBHOTO OOIIETr0 W CpeIHEero ooOImero
00pa3oBaHUsY;

*Pacniopsikenne I[lpaButensctBa Poccuiickoit @enepanuu ot 19 Hos0ps 2024 1. Ne3333-p «O06
YTBEPKIACHUM KOMIUIEKCHOTO IUTaHa MEPONPHUSATUN MO TOBBIIICHUI0 KauecTBa MAaTEMaTH4YeCKOro H
€CTECTBEHHO-HAYYHOT0 0Opa3oBaHus Ha repuoy 10 2030 romay;

[Ipukaz MunnpocBemenus Poccun ot 12 deBpans 2025 1. Ne 93 «O BHeceHHMM H3MEHEHHUS B
noamyHkT 18.3.1 mynkra 18.3 ¢enepasbHOTO rocy1apCTBEHHOTO0 00Pa30BaTEILHOTO CTAHAPTA CPEAHETO
oOmiero obpazoBaHusi, YTBEP)KICHHOTO MpHKa3oM MuHHCTepcTBa 00pa3oBaHusi U Hayku Poccuiickoii
Oenepanuu oT 17 mast 2012 No 413x;

*[Ipukaz MunuctepctBa IlpocBemenus Poccuiickoit depepamuun ot 08.10.2025 r. Ne 729 «O
BHECEHMM M3MEHEHMI B HEKOTOpble Ipukasel Munucrepcrsa IIpocsemennus Poccuiickon @enepanuu,
Kacaroluecs: peiepanbHbIX 00pa30BaTeNbHBIX MPOrpaMM HAYalbHOTO OOIIEro 00pa3oBaHUs, OCHOBHOIO
o01ero 00pa3oBaHusl, CPEeTHETO OOIIET0 00paA30BAHUSY,;

*[Ipuka3z MunucrepctBa IIpocsemenus Poccuiickoit @eneparuu ot 10.11.2025 1. Ne 808 «O
BHECEHMM M3MEHEHMI B HEKOTOpble Ipukasel Munuctepcrsa IIpocsemenns Poccuiickont ®@enepannu,
Kacaromuecs: gpeepanbHbIX 00pa30BaTeNbHBIX MPOrpaMM HAYaIbHOTO OOIIEro 00pa3oBaHUs, OCHOBHOTO
0011ero 00pa3oBaHus, CPETHETO OOIIETO 00PA3OBAHUSY;

*[Iucemo Munucrepcta IIpocsemenus Poccuiickoit ®enepanuu ot 02.03.2026 1. Ne 03-320 «O6
n3menenusx B @OOII»;

*Konuenuuu npenoaaBanus yaeOHoro npeamera «Dusmkay;

*CIT 2.4.3648-20 «CaHUTapHO-3IUAEMHOIOTHYECKUE TpeOOBaHMsI K OpraHM3alusiM BOCIHUTAHUS U
00y4eHHs, OTAbIXa M O3OPOBJICHUS JETEH U MOJIOACKW», YTBEPKICHHBIX MMOCTAHOBIECHUEM TJIaBHOTO
canuTapHoro Bpaya ot 28.09.2020 Ne 28;

*CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TpeOOBaHUS K 0OecrieueHHI0 0€301MacCHOCTH U
() OGe3BpEIHOCTH IS YeJIOBeKa (PaKTOPOB CpeAbl OOWTAHWS, YTBEPIKICHHBIX IOCTAHOBJICHUEM
IJIABHOTO caHuTapHOro Bpaya ot 28.01.2021 Ne 2;

*denepanbHOil paboueit mporpamMmbl 1o ydeOHoMy mnpenmery «Ddusuka» Ha 0a30BOM ypOBHE
OCHOBHOT'0O 00111ero 00pazoBaHus;

*y4yeOHOTO TUTaHAa OCHOBHOTO OOIIEro O0O0pa30oBaHUsl yTBEPXKICHHOTO IPUKA30M MBOY
«IlerpoBckas mkona Ne2» ot 28.08.2026 r. Nel66 «O BHeceHMHM U3MEHEHHHI B OCHOBHBIE
o0Opa3oBaTesibHblE MPOTpaMMbl HAa4daJIbHOIO OOIIEro, OCHOBHOIO OOIIEr0 M CpPeAHEro OOIIero
oOpa3oBaHusl.

Copep:xanue mnporpaMmbl MO (HU3UMKE HAMpaBlIeHO Ha (OPMUPOBAHUE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOyYaroluxcs M OpraHu3alvio Hu3ydeHus (U3NKUH Ha JAeSITeNbHOCTHOM ocHOBe. B
nporpaMMe 1o (hU3MKe YYHUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro MpeaMeTa B peayn3alud TpeOOoBaHUi
®I'OC OOO k mnnaHupyeMbIM JHMYHOCTHBIM W METalpeJIMETHBIM pe3yibTaTaM OOYy4YeHHs, a TaKxkKe



MEXIIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOIIETro
o0OpazoBaHwsl.
[IporpamMma no (hu3HKe yCTaHABIMBAET paclpeaesieHre yueOHOro MaTrepuala mo rogaM o0y4eHus
(mo kiaccam), mpejularaeT NPUMEPHYIO IOCIEI0BAaTENbHOCTh M3YYEHHsI TEM, OCHOBAaHHYIO Ha JIOTMKE
pa3BUTHS IPEIMETHOTO COIEPKAHUS U yUeTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.
[IporpamMma mo ¢usuke pa3paboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKON MOMOIIM YYHUTETIO B
CO3/1aHKU paboueil MPOrpaMMBbI IO Y4EOHOMY MPEIMETY.
dusnuka SABISIETCS CHUCTEMOOOPA3YIOMIMM JUIsi €CTeCTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJNIBKY (hM3UYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBICHUHN, N3y4yaeMbIX XUMHUEH, OMOIOTHEH,
acTpoHoMued W (usmueckoi reorpadueil, BHOCHUT BKIAJ B €CTECTBEHHOHAyYHYIO KapTUHY MHpA,
MpeIoCTaBIIsAeT Hauboee sICHbIe 00paslibl MPUMEHEHHST HAyYHOTO METOJla MO3HaHUs, TO €CTh crocoba
MOJIyYEHUS JOCTOBEPHBIX 3HAHUI O MUpE.
OpHa u3 rIaBHBIX 33/1a4 (PU3NUECKOr0 00pa30BaHUs B CTPYKType 001Iero oopa3oBaHusi COCTOUT B
(bOopMUPOBaHNUY €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00yJarommxcsl.
Wzyuenne ¢u3uku Ha  0a30BOM  YpPOBHE  MPEANONAaraeT  OBJIAJCHHUE  CICAYIOIIUMHU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOUTUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:
® HAyYHOOOBSCHSATHSBIICHUS,
® OIICHHWBATh U TIOHUMATh OCOOCHHOCTH HayYHOTO UCCIIEJIOBAHMS,
*HHTEPIPETUPOBATH TAHHBIC U UCIIOJIb30BATh HAYUHBIE JI0KA3aTEIbCTBA JUIs TIOJTYYESHHS BHIBOIOB.
[lenun u3yuenus pU3UKKU Ha YpOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUS OINpeneieHbl B KOHICTIIUU
npenonaBanusi yueOHoro mnpeamera «®dusuka» B 00pa3oBaTEeNbHBIX OpraHu3anusiax Poccuiickoi
denepanuu, peaau3yoNX OCHOBHBIE 00111e00pa3oBaTebHbIE IPOTPAMMBI.
enu nzydyenust pusuku:
® TPHOOpPETEHUE HHTEPECA U CTPEMIICHHUST 00YJAIOIINXCS K HAYYHOMY U3YYCHHUIO MPUPOIBI, PA3BUTHE HX
MHTEIJICKTYaIbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEI;
® pa3BUTHE MPEACTABICHUH O HAYYHOM METOJAE IMO3HaHUS U (OPMUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIIIEHHUS K OKPYXKAIOIUM SIBIICHUSIM;
e (opMHpPOBAaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3yJbTaTa M3YUYCHHS OCHOB CTPOCHHS MAaTepHH W
(byHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;
¢ popMupoBaHuE MPEACTABICHUN O POIU (PU3UKU IS PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHIA;
®pa3BUTHE TMPEJICTAaBICHUA O BO3MOXHBIX cdepax Oyayiiel mnpodeccHoHaNbHONH AesTeNbHOCTH,
CBSI3aHHOW C (PM3UKOM, MOATOTOBKA K JTalbHEHUIIIEMY OOYYSHHIO B 9TOM HAIPaBIICHUH.
JlocTukeHune 3TUX Ienel mporpamMmbl 1Mo (U3MKe Ha ypOBHE OCHOBHOTO OOIIEro 00pa30BaHUA
oOecrieurBaeTcs pelieHueM CIIEeIYIOIUX 3a1ay:
® IpUOOPETEHNE 3HAHUM O IUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHUYECKUX, TETUIOBHIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;
® IPUOOPETEHNE YMEHUI OMIICHIBATH M OOBSICHATH (DU3MUECKHE SIBIICHUS C UCIIOIH30BAaHUEM MOTYYCHHBIX
3HAHWM;
® OCBOCHHME METOJIOB PELICHHS MPOCTEUIIINX PACUETHBIX 3a7a4 C UCIOIb30BaHUEM (PU3NUECKUX MOJIENEH,
TBOPUYECKUX U MPAKTUKOOPUCHTHUPOBAHHBIX 33/1a4;
® pa3BUTHE YMECHHI HAOJIIOIaTh IPUPOTHBIC SBIICHUS M BBITIOIHATH OTBITHI, JTA0OpaTOPHBIC PabOTHI U
SKCIIEPUMEHTAIbHBIC UCCIIEJOBAHUS C UCIIOJIB30BAHUEM U3MEPUTEIbHBIX PUOOPOB;
® OCBOCHHE MTPHUEMOB paboThI ¢ HHPOpMaIel pU3ndecKoro coiepkanus, BKItoyas HHHOPMAIUIO O
COBPEMEHHBIX JOCTKEHUIX (DU3UKH, aHATIU3 U KPUTUIECKOE OIICHUBAaHUE UH(OpPMAIINH;
© 3HAKOMCTBO CO c(hepamMu MpoPeCCHOHATBHOMN JIeITeTLHOCTH, CBA3aHHBIMH ¢ (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHHIX (DU3MUECKON HAYKH.
OO1m1ee yncIo YacoB, PEKOMEHIOBAHHBIX ISl U3yUeHHs (PU3UKH Ha 6a30BOM ypoBHE, — 238 4acoB:
B 7 Knacce — 68 dacoB (2 yaca B Hezeno), B 8 kitacce — 68 vacoB (2 yaca B Heneno), B 9 kimacce — 102
yaca (3 yaca B HEJIEIIO).



COIAEPKAHUE OBYYEHMUSA
7 KVIIACC
®Du3uka U eé pojib B MO3HAHUM OKPY:KAK0IIEero Mupa.

®usnka — Hayka o mnpupoje. SBineHus npuponbl. Ouznyeckue SBICHUSI: MEXaHUYECKHUE,
TEIJIOBBIE, ITEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbl. M3Mmepenue ¢uznyeckux BenuyuH. Dunueckue MpudOpBHI.
[TorpemnocTs n3MepeHnii MexayHapoaHas CUCTEMA €AMHULL.

Kak ¢u3uka u qpyrue ecrecTBeHHbIE HAyKU U3y4aloT npupoay. EcrecTBeHHOHaYyYHBINH METOT
MO3HaHUS: HAaOMI0/IeHNEe, TOCTAHOBKA HAyYHOT'O BOINPOCA, BBIABIIKEHHE TMIIOTE3, SKCIIEPUMEHT I10
NpOBEpKe THIOTE3, OOBsICHEHHWE HabmonaeMoro spieHus. OnucaHuePpU3MUECKUXsIBICHUNA C
IIOMOILIBIOMOIEIIEN

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.

2. ®wusnueckue NpUOOPHI M MpOIEeaypa MPSMBIX H3MEPEHHH aHAJIOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopuviepadbomot u onvimol.

OnpezeneHye 1eHbl IeNEeHUs Kalbl U3MEPUTEIHLHOT0 MpUodopa.
H3mepenuepaccTosHuil.

N3mepenne 00bEMa XUAKOCTH U TBEPAOTO TeTA.
OmnpenenennepazMepoBMaIbIXTEN.

N3mepenne temnepaTypbl IIpM INOMOLIM JKMJAKOCTHOIO TEPMOMETpAa M JaTyuKa
TeMIEPATYPBHI.

AR

6. IlpoBeneHue wuccieqoBaHMs 10 TMPOBEPKE TUIOTE3bl: JAJIBHOCTh MOJNETA IIApUKa,
MYIEHHOTO FTOPU30HTAJIbHO, TEM O0JIbllIe, YeM OOJIbIIIE BHICOTA ITyCKa.
IlepBoHauyajibHbIE CBe/IEHUSI 0 CTPOEHUH BelllecTBa.

CrpoeHue BeuecTBa: arToMbl U MOJIEKYJIbL, UX pa3Mepbl. ONbITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTpOEHHE BEIECTBA.

JIBuxkenne dyactuil BemiecTBa. CBsi3b CKOPOCTH JBWKECHHSI YacTHIl C TeMIIEpaTypOM.
bpoynoBckoe nBuxkenue, auddysus. BzaumoneicTBHe wYacTHIl BeLIECTBAa: MNPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHMS ~ BEIIECTBA: CTPOEHHE Tra30B, IKUAKOCTEH U TBEPHAbIX
(kpucTaymuinyeckux) Ted. B3auMocBsI3p MeXay CBOWMCTBAMHM BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX @TOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabGmoneHneOpoyHOBCKOTOABUKEHUS.

2. Habmonenuenuddysum.

3. HaGmronenue sBICHHM, OOBACHSIONIMXCA TPUTSHKEHUEM WM OTTATKMBAHMEM YaCTHUIL

BELIECTBA.

Jlabopamopuviepadbomot u onvimol.

1. Ouenka nuaMeTpa aToMa METOJIOM PsIIOB (C UCTIOJIb30BaHUEM (hoTorpaduii).

2. OmbITHI O HAOTIOACHUIO TETJIOBOTO PACHIUPEHUS Ta30B.

3. OmnbIThl O OOHAPYKEHUIO AEUCTBUSI CUII MOJIEKYJIIPHOTO MPUTSKEHUS.

JBu:keHUe U B3auMo/IeiicTBHE TeJl.

Mexannueckoe ABWKeHHE. PaBHOMEpHOE M HepaBHOMEepHOE ABMKeHHE. CkopocTh. Cpeansis
CKOPOCTb IPY HEPAaBHOMEPHOM JIBH>KEHHH. Pacuer myTH U BpeMEeHH JIBH>KCHHUS.

SlBnenne wuHepuuu. 3aKOH WHepHUU. B3aumojnelcTBHe Ten Kak MpPUYMHA HM3MEHEHUS
CKOpOCTH JBMKeHus Tesl. Macca kak Mepa uHepTHocTtu Tena. IlnotHocTh BemectBa. CBA3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEeMa BELIECTBA.



Cuta kak xapakTepuCTUKa B3auMojieicTBus Teil. Cuia yrnpyroct u 3akoH ['yka. 3smepenue
CHJIBI C NTOMOILBIO JUHAMOMETpA. SIBJIEHHE TATOTEHUS U cuia TshkecTH. Cuila TSKECTH Ha APYTruX
maHetax. Bec Ttema. HeBecomoctb. CriokeHHE CHJI, HANpaBIEHHBIX IO OJHOW MPSIMOM.
PaBnoneiictByromas cun. Cuna tpeHus. TpeHue CKOJIbKEHUSI U TpEeHUE TOKOosl. TpeHue B mpupojie

U TCXHHKE.
Hemoncmpayuu.
1. HabGmroaeHneMexaHU4eCKOTOABUKEHUSATEIA.
2. H3MepeHHecKOpPOCTUTIPSIMOIUHEHHOT OIBUKCHHSL.
3. HaOmroneHuesBISHUSUHEPITUH.
4. HabmroneHue u3MEHEHHs] CKOPOCTHU TIPH B3aUMOJICHCTBUH TETl.
5. CpaBHEHHE MaccC MO B3aUMOJACHCTBHIO TeTl.
6. CroxeHue CUJl, HaIIPABJIEHHBIX 110 OJHOM NPSMOIL.

Jlabopamopuviepadbomot u onvimel.

1.

(8]

OmnpezneneHue CKOPOCTH PAaBHOMEPHOTO JABIKEHHs (IIapHKa B JKUAKOCTH, MOJEIH
AIIEKTPUUECKOr0 aBTOMOOMIIS U TaK Jajee).

Omnpenenenue cpenHed CKOPOCTH CKOJBbKEHHS Opycka WM IIapuKa I10 HAKIOHHOW
IUIOCKOCTH.

OnpeneneHuenIoTHOCTUTBEPAOTOTENA.

OnbITH, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh pacTsKeHHs (aedopMarnuu) TpyKUHBI OT
IIPWIOKEHHOU CUJIBI.

OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJBXEHMsI OT Beca Tella U
XapakTepa COIPUKACAIOIINXCS TIOBEPXHOCTEH.

JdaBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB.
Jasnenue. CriocoObl YMEHBINIEHUST W YBEJIWYCHUs naBieHus. JlaBneHue raza. 3aBUCHMOCTH
JaBJIeHUs ra3za oT o0bema, TeMreparypsl. [lepegaua naBieHuss TBEPIbIMU TeIaMH, KUAKOCTIMU U

razamu. 3akoH [lackamsa. [THeBMaTHuyeckwe MamnHBI. 3aBUCHMOCTH [JaBIICHUS JKHIKOCTH OT
riyOunsl. ['unpocrarnyeckuii napagokce. Coobuiaromuecs cocyabl. [ MapaBInueckue MeXaHu3Mbl.

AtMochepa 3emnu U arMmocdepHoe aaBieHue. [IpuuMHBI CyHIeCTBOBAHHS BO3TYIIHOM
obonoukn 3emiu. OmnbiT Toppuuemnu. M3mepenue arMocepHOro JaBieHUs. 3aBHCHUMOCTb
aTMoc(epHOTO AaBICHHUS OT BBICOTHI HaJl ypOBHEM Mopsi. [IprOops! st m3mMepeHust atMocepHOro

JIaBJICHUSL.
JlelicTBUE KMJIKOCTH W ra3a Ha MOTPYKEHHOE B HHUX TeNo. BrITamkuparomias (apXumenoBa)

cuna. 3akoH Apxumena. [InaBanueren. Bo3nyxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCHMMOCTBH JaBJICHMS ra3a OT TEMIIEpaTyphl.

2. Ilepenaua naBieHUs KUIKOCTBHIO U Ta30M.

3. CooOlmaromuecsacocyabl.

4. T'maopaBnndeckuiinpecc.

5. TlposiBiaeHuenencTBUsIaTMOC(HEPHOTOAABICHHSL.

6. 3aBUCUMOCTH BBITAJKHBAIONIEH CHJIBI OT 00BEMA MOTPYKEHHOW YaCcTH Tejla U TUIOTHOCTH
JKHUJIKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOLIEH CUJIbI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBue nuaBaHus TEJ: MJIaBaHUE WU TIOTPYKEHHUE TEJl B 3aBUCUMOCTH OT COOTHOILICHUS

IUTIOTHOCTEW Tena U )KUIKOCTH.

Jlabopamopuviepadbomot u onvimel.

1.

HccnenoBanue 3aBUCHUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOW B KHUJIKOCTb
YacTH Tena.
OnpeneneHue BBITAIKUBAIOIIEH CHIIBI, JICHCTBYIOIIEW HA TeENO, IOTPYKEHHOE B
KUJKOCTB.



3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIONICH CHUJIbI, IEUCTBYIOIIEH HA TEJO B KUIKOCTH,
OT Macchl Tena.

4. OnbITbl, NEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKMBAIOIIECH CHJIBI, JEHCTBYIOILEH Ha
TEJNO B JKUJKOCTH, OT 00bEMa MOTpyXEHHOW B KHUJIKOCTh YaCTU Tejlda U OT IUIOTHOCTH
AKHUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WIM KOHCTPYHMPOBaHHME JIOJKH U ONpeAeneHue eé
IPy30I0AbEMHOCTH.

Pabota u MmomHOCTH. DHeprus.

Mexanundeckas pabota. MOIIHOCTS.

[IpocTble MeXaHU3MBIL: phlyar, OJIOK, HAKJIOHHAs IJIOCKOCTb. [IpaBuiio paBHOBecHs phlyara.
[Ipumenenue mpaBuia paBHOBECHs pblyara K OJIOKY. «305I0TO€ TPABUIIO» MEXAHUKH.
Koaddumment nonesnoro aeiicrus (nanee — KI1J[) mpocteix mexann3MoB. [IpocTeie MeXaHU3MBI B
OBITY M TEXHUKE.

Mexannueckas 3Heprud. Kunetndeckas u noreHuuanpHas sHeprus. [IpespaiieHne ogHoOro
BUJIa MEXAHUYECKON YHEPTUH B IPYroi. 3aKOHCOXPAaHEHUSIHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsImpOCTHIXMEXaHU3MOB.

Jlabopamopnviepadomor u onvimol.

1. Omnpenenenne pa®OTBI CHIBI TPEHUS TPU PABHOMEPHOM JBIDKEHHHM Tela 10

TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBaHueyca0BUHPAaBHOBECHAPHIYAra.

3. WMsmepenue KIIJ] HaKTOHHONIIIIOCKOCTH.

4. H3ydeHune 3aKOHA COXPAHEHUS MEXAHUUYECKOMN SHEPTUU.

8 KUIACC
TenoBble ABICHUSA.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKONH TEOPHM CTPOEHMsI BelecTBa. Macca u
pa3Mepsl  aroMOB M MoOJIeKyJd.  OmbITBL, MOATBEPXKAAIOIINE  OCHOBHBIE  IOJIOXKEHHUS
MOJIEKYJISIPHOKUHETUYECKOW TEOPHUH.

Mogenu TBEPAOro, KUAKOIO M razo00pa3HOro cOCTOsIHMN BemecTBa. Kpucramimdeckue u
amopduble Tena. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH M TBEPABIX TEJ HA OCHOBE MOJIOXKEHUH
MOJIEKYJISIPHO-KMHETUUECKON Teopuu. C(CMauumBaHME U KaNWUISPHbIE SBJIECHUA. TeIIOoBOE
paciMpeHue U cxxaTue.

Temneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBMJKEHHS YacTHULl.
BuyTtpennsist sHeprusa. CriocoObl H3MEHEHMsI BHYTPEHHEN 3HEPruM: TeIuloneperiaya u COBEpILICHHE
paboTbl. Buasl Temsonepenauun: TeIIONPOBOHOCTh, KOHBEKIUS, U3TyUSHHUE.

KonnuectBo TermioTel. YaenbHas TEIIOEMKOCTh BellecTBAa. TeIIOOOMEH M TEIUIOBOE
paBHOBecue. YpaBHEHHE TeIuioBoro OamaHca. [lnaBieHune M OTBepAEBAaHUE KPHUCTALIIMUECKUX
BEIIECTB. YJenbHas Temuora IuiaBineHus. [lapooOpa3oBanume u KoHAeHcauus. lcmapenue.
Kunenne. VYaenpHass Temiaota napooOpa3oBaHus. 3aBHCHUMOCTb TEMIEpaTypbl KHUIIEHHS OT
aTMoc(hepHOTro JaBJICHHS.

BrnaxxnocTth Bo3yxa.

OHeprus TOIUIMBA. Y IeJbHAas TEIJI0Ta CTOPaHMsL.

[Ipunnunsr pabGotbl  TemnoBeix aAurateneid KIIJ TeruioBoro asurartens. TeruioBble
JIBUTATEIIH U 3aIMATA OKPYKAOUIEH CPEBI.

3aKOH COXpaHEHUs U NIPEBPAILEHHUS SHEPTHH B TEIUIOBBIX IPOIECcCax.

Hemoncmpayuu.

1. HabGmroneHneOpoyHOBCKOTOBUKEHUSI.

2. Habmonenunenuddysun.

3. HaOGmroneHwue siBJeHUN CMaYMBaHUS U KaMWIISIPHBIX SBICHUMN.



HabmonennerenioBoropaciinpeHus TeN.

V3MeHeHue 1aBlieHus ra3a Npu U3MEeHEHNH 00bEMa U HarpeBaHUM WU OXJIAXKICHUU.
[IpaBunan3mepeHus TEMIEpaTyphl.

Buaerrenonepenauu.

OxJax/1eHUenPUCOBEPIICHUUPAOOTHI.

9. HarpeBanue npu coBepIieHUH paOOThl BHEIITHUMH CHJIAMH.

10. CpaBHEHHETEIIOEMKOCTENPA3INYHBIXBEIIECTB.

11. HaGnroneHueKUeHus.

12. HabmrofieHue OCTOSIHCTBA TEMIIEPATYPhI TTPH TUIABJICHHUH.

13. MonaenuTenioBbIX IBUTATENCH.

Jlabopamopnviepadomor u onvimol.

OnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKEHUSI.

OnbIThI 10 BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

OnbITH IO HAOTIOIEHUIO TEIVIOBOTO PACHIMPEHMS I'a30B, )KUIKOCTEH U TBEPBIX TEII.
Omnpeznenenue gaBIeHUs BO3AyXa B OAJUIOHE MINPHIIA.

OnepIThI, EMOHCTPUPYIOLIME 3aBUCUMOCTb [JABJIEHMsSI BO3AyXa OT €ro oobéma Hu
HarpeBaHus WIN OXJIaXKICHUSI.

6. IlpoBepka ruMOTE3bl JHMHEWHOM 3aBUCUMOCTH JJWHBI CTONOMKA JKHJIKOCTH B
TEPMOMETPHUYECKON TPYyOKe OT TEMIIEPATYPHI.
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7. HabmiogeHune M3MEHEHHUs BHYTPEHHEHW HSHEpPIrUu Teja B pe3yJbTare TeIulonepeaayd u

paboThl BHEIITHUX CHIL.

8. HccnenoBaHue siBIEHUS TEMJI000MEHA ITPU CMEIIMBAHUM XOJIOJHON U ropsiueil BObI.

9. OrmpeneneHne KOJINYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJON MPH TEIJI000MEHE C HarpeThiM

METAJITMYECKUM LIUIUHAPOM.

10. Onpenenenuey1enbHONTENIOEMKOCTUBEILIECTBA.

11. UccnenoBanuenpoueccancnapeHus.

12. OnpeneneHne0THOCUTEIbHOUBIIAXKHOCTUBO31yXA.

13. Onpenenenne yaenpHON TEIUIOTHI TUIABJICHHUS JIBJIA.

DJIeKTPHYeCKHe U MATHUTHBIE SIBJICHHS.

Onextpuzanus Ten. J[Ba poaa snekTpuueckux 3apsaoB. B3aumonelcTBue 3apsyKEHHBIX Tell.
3akoH Kynona (3aBHCHMOCTH CHJIBI B3aMMOJCUCTBHS 3apsUKCHHBIX TEJ OT BEJIMYMHBI 3apsSa0B U
PACCTOSIHUS MEXy TeJIaMu).

Onextpudeckoe mnoiue. Hanpsok€HHocTh 3nexTpuueckoro mnoss. [lpuHuun cynepno3unuu
JIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsaoB. DIeMEHTapHBIN d1eKTpuuecKuil 3apsaa. CTpoeHHue aToma.
[IpoBOHUKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AJIEKTPUUYECKOTO 3apsia.

OJEeKTpUYECKUi TOK. YCIOBHA CYLIECTBOBAHMS 3JIEKTPUYECKOro Toka. VCTOYHMKH
IIOCTOSTHHOTO TOKa. JIEMCTBUSI 3IEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHYECKOE, MAarHUTHOE).
DJEKTPUUECKUI TOK B )KUIKOCTAX U razax.

Onektpuueckas uenb. Cuna Toka. OlekTpuueckoe HampsbkeHue.  ComnpoTHBIIEHHE
IPOBOJHMKA. YJIEJIbHOE CONpOTUBJIECHHME BemecTBa. 3akoH Owma I yvyacTka  LIEmu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEINHEHUE IPOBOIHUKOB.

Pabota u MoutHOCTh 3nieKTpudeckoro Toka. 3akoH /[xoyns—Jlenuna. DnexTpuueckue Lenu U
NOTPEOUTENH ANEKTPUUECKO YHEpTUu B ObITy. KOopoTKOe 3aMbIkaHue.

[TocrositHHBIE MarHuThl. B3auMOOEHCTBHE TIOCTOSHHBIX MAarHUTOB. Mar"murHoe Imoie.
MaruauTtHoe nosne 3eMJIM U €r0 3Ha4€Hue i KU3HU Ha 3emuie. OnbiT Opcerena. MaruutHoe nosie
JJEKTpUYECKOro Toka. [IpumMeHeHne 3J1IeKTPOMAarHuTOB B TEXHUKE. J[eficTBME MarHUTHOIO MOJIS Ha
IPOBOJHUK C TOKOM. DJIEKTPOABUIATENb IIOCTOSIHHOTO TOKa. Vcnoiabp30BaHue 37€KTpoABUTaTENEH B
TEXHUYECKUX YCTPONCTBaX U Ha TPAHCHIOPTE.



Oneitel  @apanes. SBneHne  snekTpoMarHUTHOM — MHAyKiuu.  IlpaBuno  Jlenua.
Onektporereparop. CrnocoObl MOMy4YeHHUs DSJIEKTPUYECKOW HSHEPruM. ODJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMbIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

XN W=

DneKTpu3anusaTe.

JIBa posia 3lEeKTPUYECKUX 3apsA0B M B3aUMOJEHCTBUE 3apsKEHHBIX TEll.
YCTpOUCTBO U JEHCTBUEDIIEKTPOCKOIIA.
3.]16KTpOCTaTI/ILIeCKaSII/IHIIYKIII/Iﬂ.
3aKOHCOXPaHEHUSARIEKTPUIECKUX3APSI0B.

[IpoBOIHUKY U TUAIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHUKHIIOCTOSHHOTOTOKA.

JleCTBUARIEKTPUUECKOTOTOKA.

. DIIEKTPUUECKUNTOK B HKUIKOCTH.

. 'a3oBnIitpazps.

. I3MepeHnEeCUIIBITOKaaMIIEPMETPOM.

. I3MepeHmnenneKTpudeCKOTOHANPSHKEHUSBOJIBTMETPOM.

. Peoctat u Mmara3nHconpoTHUBICHU.

. BanMoaencTBHEenOCTOSHHLIXMAarHUTOB.

. MozenupoBanre HEBO3MOKHOCTH Pa3/ICJICHUS TIOJIFOCOB MArHUTA.
. MogenupoBaHrue MarHUTHBIX TTOJIEH MMOCTOSTHHBIX MarHUTOB.
. OneITOpcrena.

. MarautHoenoseToka. DIEeKTPOMarHurT.

. JlelicTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

. DIIEKTPOBUTATENHIIOCTOSIHHOTOTOKA.

. UccnenoBaHUEsIBICHUSIDICKTPOMArHUTHOUMHAYKIHH.

. Onbitei®apanest.

. 3aBUCHMOCTbH HaImpaBJICHHUA HHAYKIIUOHHOT'O TOKa OT YCJTOBI/II;'I €0 BOBHUKHOBCHUNA.
25.

SJIGKTpOl"CHCpaTOpHOCTOHHHOF OTOKaA.

Jlabopamopuviepadbomot u onvimel.

1
2
3.
4.
5
6

10.
11.
12.

13.
14.

OMBITE IO HaGJIIOI[eHI/IIO 9JICKTPU3AlHUU TCJI PIHI[yKI.[PIGfI " IpH COITPUKOCHOBCHUMU.
HccenenoBanue AeCTBUS AIEKTPUUECKOTO TOJI HA TPOBOIHUKH U TUAJIEKTPUKH.

C6opka 1 mpoBepka pabOThI ITEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKa.

M3mepeHue 1 peryaupoBaHue CUIIbl TOKA.

W3mepenue u perynupoBaHUEHANIPSKECHMSL.

HccnenoBanue 3aBUCMMOCTH CHUJIbI TOKA, MAYIIETO YE€pe3 PE3UCTOpP, OT CONPOTUBICHUS
pes3rcTopa 1 HalpsKeHUs Ha Pe3UCTope.

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOIO CONPOTUBIICHUS IPOBOJAHUKA
OT €ro JJIMHBI, IUIOIIA/IN IIOTIEPEYHOT0 CEUEHUS U MaTepHala.

HpOBepKa mpaBujia CJIOXKCHUA HaprDKGHI/Iﬁ IIpu 1MoCjaca0BaTCIbHOM COCAMHCHUU ABYX
PE3UCTOPOB.

[IpoBepka mpaBmiia 11 CUIIbI TOKA MIPHU MAPAJUIEIBHOM COEIMHEHUH PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUYECKOIO TOKA, UIYLIETO YEPE3 PEIUCTOP.

OnpezneneHue MOLUTHOCTH IEKTPUUYECKOTO TOKA, BBIJEIAEMON HAa PE3UCTOPE.
HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3 JaMIIOYKy, OT HANpPsDKEHUS Ha
HEH.

Omnpenenenne KIIJ[ narpeBatens.

I/ICCHCHOBaHI/IC MardmuTHOI'O B3aHMOZ[eI>'ICTBPI$I IIOCTOAHHBIX MarHuTOB.



15. I3yyeHue MAarHMTHOTO TOJS TOCTOSHHBIX MAarHUTOB TIPpH HUX OOBEIUHEHUH U
pa3eneHuu.

16. UccnenoBanue 1elCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI B3aUMOJCHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HaIlpaBJICHUS TOKA B KaTYIIIKE.

18. N3ydyenue neicTBUs MAarHUTHOTO TOJIS1 Ha MPOBOJIHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padoThl JEKTPOIBUTATEIIS.

20. Uzmepenune KII/] anekTpoaBUraTebHOMYCTaHOBKHY.

21. OnpITBl TIO HKCCJIENOBAHUIO SIBJICHUS DSJICKTPOMATHUTHOM WMHAYKIWH: HCCIEIOBaHUE
M3MEHEHUH 3HaY€HUs U HaIllpaBJIEHUsI MHIYKIUOHHOTO TOKa.

9 KVIACC
Mexannuyeckue siBJICHUS.

Mexannueckoe ABw>keHHe. MatepuanbHas Touka. Cuctema orcd€ra. OTHOCHTEIBHOCTH
MEXaHUYECKOTO JABWXKEHUA. PaBHOMepHOE IpsAMOIMHENHOE JBHKEHHE. HepaBHOMepHOE
npsIMOJIMHEWHoe JBHkeHue. CpeaHsisi U MIHOBEHHAas CKOpPOCTb Tejla MpU HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe MNpsiMOMHEHHOoe aBmxeHue. CBoOoaHoe mnaneHue. OTMbIThI
lNanunes.

PaBHOMEpHOE ABWXKEHHE IO OKpykHOCTH. llepuom um yactora obOpamieHus. JIuHeiHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepoiii 3akoH Hprotona. Bropoit 3akon HeroTona. Tperuit 3akon Herorona. Ilpuniun
CYNEPIIO3ULINY CUIL

Cuta ynipyroctu. 3akoH ['yka. Cumna TpeHus: Cuiia TPEHUS CKOJIBKECHHS, CUJIa TPEHHSI TIOKOS,
JpyTUE BUJIBI TPEHUS.

Cuna TSDKECTH U 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOpEHHE CBOOOJHOTO TMaIeHHUS.
JBuwxenue rmanet Bokpyr Connua. [lepBas kocMuueckas ckopoctb. HeBecoMOCTh U nieperpy3KH.

PaBHOBecue maTepuanibHON TOUKH. AOCONMIOTHO TBEP0E Temo. PaBHOBecue TBEpmOTO TEena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynsc Tema. M3meHenne wummyinbca. MMynbC cuiibl. 3aKOH COXpPAHEHUs HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Mexannueckass pabora U MomHOCTh. Pabora cunm TspkecTH, ympyroctd, TpeHus. CBs3b
sHepruu u padboThl. lloTeHuumanbHas SHeEprus Tena, MOAHATOrO HaA IMOBEPXHOCTHIO 3EMIIH.
[ToreHnmanbHasg >HEprusi cxartou npyxubbl. Kunernueckas sHeprus. Teopema 0 KHHETHUYECKOU
SHEPruy. 3aKOHCOXPAHEHUSIMEXaHNUYECKONIHEPTUH.

Hemoncmpayuu.

1. HaOnrogeHne MeXaHMYECKOTO JBMKEHUS Tella OTHOCUTENLHO Pa3HbIX TENl OTCUETA.

2. CpaBHeHME NyTEH W TPAaeKTOPUM JBUIKEHUS OJHOTO M TOTO K€ Te€la OTHOCHUTEIBHO
pa3HBIX TEJ OTCYETA.

N3mepenue ckopocTy U yCKOPEHUSI IPSAMOJIMHENHOTO IBUKECHUSL.
HccenenoBaHnenpu3HaKOBpaBHOYCKOPEHHOT OBUKEHUSI.

Habmionenue nBrxeHHs Tena Mo OKPYKHOCTH.

HabGmronenne MexaHWYEeCKUX SIBICHUN, MPOUCXOASIINX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIFHO KaOMHETa (PU3UKH.
3aBHUCUMOCTb YCKOPEHHMS T€Jla OT MAacChl Teja U ACHCTBYIONIEH HAa HETO CUJIBI.
Habmronenue paBeHCTBa CUIT IPU B3aUMOJICHCTBUU TEI.

9. V3MmeHeHMe Beca Tena PU YCKOPEHHOM JIBHKEHUU.

10. Ilepenaua umnysbca Npu B3aUMOAECHCTBUM TEl.

11. TIpeoOpa3zoBaHus S3HEPTUU MTPHU B3aUMOJICHCTBUH TEII.
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12.
13.
14.
15.
16.

CoxpaHeHne UMITyJIbCca IPU HEYIPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHue UMIyJIbCca IPU a0COJIIOTHO YIIPYTOM B3aUMOJIEHCTBUY.
HabmroneHnepeak THBHOTO/IBU)KEHUSI.

CoxpaHeHne MEXaHUIEeCKOH SHEPTHH IPU CBOOOTHOM TIa/ICHHH.

CoxpaHeHne MEXaHUYECKON YHEPTUH TP IBMYKEHUU TeJla MO IEHCTBUEM IPYKHUHBI.

Jlabopamopuviepadbomot u onvimel.

1.

*

10.

11.

KoHcTpynpoBanue TpakTta Ui pa3rOHa W JaJbHEHIIEr0 PaBHOMEPHOTO JBUKCHHS
HIapUKa WM TEJIEKKH.

Omnpenenenne cpeqHel CKOPOCTH CKOJBKEHHUA Opycka WM JBUKEHHsS HIapuKa IO
HAKJIOHHOM IIOCKOCTH.

OnpeneneHue yYCKOpEHHMs Telna IPU PABHOYCKOPEHHOM JBMKEHMM IIO HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU ITyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JBHXKEHHH 0€3
HA4aJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €CIM MPH PAaBHOYCKOPECHHOM JIBWXKEHHM 0e3 HaualbHOM CKOPOCTH
IyTH OTHOCSITCS KaK psAJl HEUETHBIX YMCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBaHne 3aBUCUMOCTM CHJIBI TPEHHS CKOJIBKEHHS OT CHJIBI HOPMaJbHOTO
JTaBJICHMSL.

OmnpenenennekodHPUIIMEHTATPEHUSACKOTBKCHHUS.

OnpeneneHneKECTKOCTUTIPYKUHBL.

Onpenenenne pabOThl CHIBI TPEHUS TMPH PAaBHOMEPHOM JBHKEHHM Tella IO
TOPU30HTAIILHON IIOBEPXHOCTH.

Omnpenenenne pabOTHl CHIIBI YHOPYTOCTH MpH MOABEME TIpy3a C HCHOIb30BAaHUEM
HEMOJIBUKHOTO U TIOJIBUYKHOTO OJIOKOB.

H3ydeHne3akoHacOXpaHEeHUSIIHEPT UH.

MexaHn4ecKHEeK0J1e0aHus U BOJIHBI.
KonebatenbHoe naBmkeHne. OCHOBHBIE XapaKTEPUCTUKHU KONEOAHUN: TMEpHoJ, YacToTa,
aMIUIUTyJla. MaTreMatTuyeckuii W NOpYKUHHBIM ~ MasTHUKU. [IpeBpamieHue 5sHepruv IMpu

KOJIE0ATEIBHOM JIBUKEHUU.
3aryxarmue koiiebaHus. BreiHykKIeHHBIE KoyieOaHus. Pe3onanc. MexaHWYeCKHe BOJHBI.

CpoiicTBa MexaHMUYeCKHX BOJH. [Ipo/ionbHbIE 1 MonepeuHble BOIHBI. JIJIMHA BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHus. MexaHuuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUYECKUE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa U BbIcOTa ToHa. OTpaskeHue 3Byka. IH(ppa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue xoseOaHMA TE MO ACHCTBUEM CHUJIBI TSDKECTH U CHUJIBI YIIPYTOCTH.
2. Habmonenue konebaHuii Tpy3a HA HUTU U HA TIPYKUHE.

3. HaGnronenue BIHYXACHHBIX KoJeOaHU U pe3oHaHca.

4. PacnpocTpaHeHue NpoJ0JbHBIX U MONEPEUHBIX BOJIH (Ha MOJEIIN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYEeCKHUIPE30HAHC.

Jlabopamopuviepadbomot u onvimol.

1.
2.
3.

Omnpeznenenne 4acTOTHI U MEPHOAA KOJIEOaHUH MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTH IepHOAa KoleOaHWN MOABEIIEHHOIO K HHUTU Tpy3a OT
JUTHHBI HATH.

HccnenoBanne 3aBUCUMOCTH TepHOAa KOJICOAHWH NPY)KMHHOTO MAasTHHUKA OT MAacChl

rpysa.



5. TIpoBepka HE3aBUCUMOCTHU MepHUOJa KojieOaHUM rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.
6. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHOAa KOJeOaHU MPYKUHHOTO MasTHHKA
OT MacChl Tpy3a 1 KECTKOCTHU MPY>KUHBI.
7. W3mepeHneyckopeHusiCBOOOHOTOMIaACHHUS.
DJIEKTPOMATHUTHOE T0JIe U 3JIeKTPOMATrHUTHbIE BOJIHBI.
DNIEKTPOMArHUTHOE MOJe. JJIEKTPOMarHuTHbIE BOIHBL. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJIH.
[Ixana smeKTpOMarHUTHBIX BOJIH. VICTIOIB30BaHME SJIEKTPOMArHUTHBIX BOJIH VISl COTOBOM CBSI3H.
DJIeKTpOMarHuTHas mpupojia ceeta. CKopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa3JIEKTPOMArHUTHBIXBOJIH.
2. BonHoBbIeCBOIMCTBacBETA.
Jlabopamopuviepadbomot u onvimel.
1. V3yueHue cCBOWCTB AJIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOUIBEHOTO TeIe(OHa.
CgeTtoBble sIBJICHHS.
JlyueBass monens cBera. Mcrounuku cBera. [IpsMonnHeiiHOE pacrpocTpaHEHHUE CBETA.
3atmenus Connua u JIynel. OtpaxenuecBera. [mockoe 3epkano. 3akOH OTpaKEHUsI CBETA.
[Ipenomnenue cBeta. 3akoH mpenomieHus cBera. [logHOoe BHyTpeHHeEEe OTpaK€HHE CBETA.
Hcnonp3oBanue MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOJIAX.
Jlunza. Xon myuelt B muH3e. Ontudeckas cuctema ¢goroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
I'ma3 xak ontuueckas cucrema. bian3opyKkocTh U JaTbHO30PKOCTb.
Paznoxxenue Genoro cera B crekTp. OnbiTel HhtoToHA. Cllo)KeHHE CIIEKTPAIBbHBIX IIBETOB.
Hucnepcuscsera.
Hemoncmpayuu.
1. IIpsamMoiMHEMHOEPACIIPOCTPAHEHNUECBETA.
2. OTpaxeHuecBeTa.
3. Tlonyuenne n300pakeHUH B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
4. IlpenomiieHnecBeTa.
5. ONnTHYECKUHUCBETOBO.
6. Xom mydeil B cOOMpArOIICH JIMH3E.
7. Xon nyded B pacCEUBAIOLICH JINH3E.
8. Tlomydenue nzo0paxeHU C MOMONIBIO JTUH3.
9. Tlpunuun pelictBus oToarnmnapara, MUKPOCKOIA U TEJIECKOTA.
10. Moxnenbriasa.
11. Pa3noxeHue 0enoro cBera B CIEKTP.
12. TTonyyenue 6e10r0 CBETA MPH CIIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuviepadbomot u onvimel.
1. HccnenoBanue 3aBUCUMOCTH yTJla OTPAXKEHHUsI CBETOBOIO JIyda OT YIJIa MMaJICeHHUS.
2. H3yueHue XapakTEepUCTUK U300paKeHUs MPEAMETa B IIIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCHMOCTH YIJIa MPEIOMJICHHsI CBETOBOTO Jyda OT yIjla TMaJCHHUS Ha
IPaHUIE «BO3LyX—CTEKIIO».
[Mony4enue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.
Omnpenenenne (HOKyCHOTO PACCTOSHUS M ONTHYESCKON CHITBI COOMPAIOIICH JTNH3HI.
OMBITHI 110 PA3I0KEHUIO OETIOTO CBETA B CIIEKTP.
OnpIThl 1O BOCHPUATUIO IIBETa MPEIMETOB NpPU HMX HAOIIOACHUHM Yepe3 LIBETOBbIC
(GUIBTPBI.

Now e



KBanToBbIe siB/1eHHS.

Onbitel Pezepdopna u mranerapHas Mojenb atoma. Mogens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeNYaTbIe CIEKTPHI.

PamunoaktuBHOCTE. Anb(da, Oera- u rTamma-usnydeHus. CTpoeHHE aTOMHOTO sjIpa.
Hyxknonnas wmogens atomHoro sjapa. W3oromsl. PanmoaxtuBHBIE mpeBpamienus. llepuon
MoJTypacnajia aTOMHBIX sIJIep.

SAnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiIOBOIO M MAacCOBOIO YMCEI. DHEPrusl CBA3U
aToMHBIX sifiep. CBs3p Macchl M dHepruu. Peaknuu cunresa u aeneHus siaep. MIcTouHUKY SHEpruu
CouHIia 1 3BE31.

SAnepnas sHepretuka. JleiicTBYs paAMOAaKTUBHBIX U3JTy4YE€HUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CreKTphpIM3I1y4eHNs U TOTJIOLICHHUS.
CrieKTphIpa3Iu4HbIXTa30B.

CnexTpBoaopo/a.

Habmionenue TpexoB B kamepe Buibcona.
PaboTracu€TunkanoHN3NPYIOIUXU3ITY YEHUH.

Perucrpanus uzinydeHus IpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

.]Iaﬁopamopnblepaﬁombl u onvimol.

1. HabmroneHne CIIONIHBIX U IMHEHYAThIX CIEKTPOB U3ITyUCHHS.

2. HccnenoBaHue TPEKOB: HM3MEPEHHE DSHEPIMM YacTUIBl IO TOPMO3HOMY IyTH (1O

dororpadusim).

3. H3mepeHuepaanoakTUBHOTOOHA.

IToBTOpPHTEILHO-0000IAOIINI MOLYIb.

[ToBTOpHUTENTEHO-0000IIAOIINI MOTYJIb TIPEAHA3HAYEH I CUCTEMATH3AIlMu U 0000IIeHUS
IPEIMETHOTO COJEPKAaHUS U OMBITA JIEATEIbHOCTH, IPUOOPETEHHOTO MPU M3YyUYEHUH BCEro Kypca
¢bu3nKu, a TaKKe IS MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHY MO (pu3mke s

v E W —

o0yyaromuxcs, BBIOPaBIIMX 3TOT yUEOHBIH MpeaMeT.

[Tpy m3ydeHUn NTaHHOTO MOYJIS PEANTHU3YIOTCS M CHCTEMAaTU3UPYIOTCS BHUIIBI IS TEILHOCTH,
Ha OCHOBE KOTOPBIX 00ECIICUNBACTCS TOCTH)KEHHE MTPEAMETHBIX U METAIPEIMETHBIX IIAHUPYEMBIX
pe3ynbTaToB 00y4eHusi, (OPMHPYETCS €CTECTBEHHOHAYyYHAasTPAaMOTHOCTh: OCBOEHHE Hay4YHBIX
METO/I0OB HCCJIECIOBaHMS SIBJICHUH TPUPOABI W TEXHHKH, OBJIQJCHUE YMEHHMAMHU OOBICHATH
¢du3nUeckue sSBICHUS, IPUMEHsIS TOJYYCHHbIC 3HAHUS, pEIIaTh 331a4H, B TOM YHCIIE KaUeCTBCHHBIC
¥ 9KCTIIEPHMEHTAIbHBIC.

[IpuHIMNMANBHO JESTENFHOCTHBIM XapaKTep AaHHOTO pas3zeia pealn3yercs 3a CY4ET TOoro,
4TO 00yYaIOLIHecs BHIIMOJIHAIOT 33/1aHUS, B KOTOPBIX UM MpeAIaracTcs:

Ha OCHOBE IOJyYEHHBIX 3HAHUW PACIO3HABATh U HAYYHO OOBSCHITH (PU3NUECKUE SIBICHUS B
OKpY Karollel PUpO/Ie U MOBCEJHEBHON KU3HH;

UCIIOJIb30BaTh HAy4yHbIE METO/bl HCCIIEAOBAaHUS (DU3MYECKUX SBJICHUI, B TOM YHUCIE JUIS
NPOBEPKU TUIIOTE3 U MOITYUYEHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAay4YHBIE OCHOBBI HamOOJIee BAXKHBIX JIOCTHKCHUH COBPEMEHHBIX TEXHOJIOTH,
HarpuMep, MPaKTUYECKOTO HCIIOJIB30BAHUS PA3NIWYHBIX MCTOYHUKOB SHEPIMH HA OCHOBE 3aKOHA
NPEeBpAICHUS U COXPAHEHUS BCEX U3BECTHBIX BUI0B SHEPTHUH.

Kaxmas w3 TeM JaHHOTO MOMYJS BKIIOYAeT OSKCIIEPUMEHTAIBFHOE HCCIIEOBaHUE
oboOmatoiero xapakrepa. Moaynb 3aBepuiaeTcsi IpoBeIeHUEM TUArHOCTHUECKOW W OLIEHOYHOH
paboThI 32 Kypc OCHOBHOT'O OOIIET0 0Opa30BaHuUs.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA INTPOI'PAMMBLI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

I/I3y‘-ICHI/Ie (I)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 0611161“0 06pa3OBaHI/I$I HaIlpaBJICHO Ha JOCTUKCHUC

JIMYHOCTHBIX, MCTAIMIPCAMETHBIX U IMTPCIMCETHBIX O6pa30BaT€.HI)HI)IX PE3YJIbTATOB.

B pesymbraTe w3yueHus QUMK HAa YpPOBHE OCHOBHOTO 0O0mEero oOpa3oBaHHs Yy

oOyuaromerocs 0yayT chopMUpPOBaHbI CIIEIYIOIINE IUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) mIaTpMOTH4eCKOrOBOCIIMTAHUSA

- TIPOSIBJICHHE WHTEpEeca K WCTOPUH U COBPEMEHHOMY COCTOSIHHUIO POCCHUCKOW (HH3MUECKOM
HayKHU;

- IIGHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

- TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO3HAYUMBIXU ATHUECKHUX
pOoOJIeM, CBS3aHHBIX C IPAKTHUYECKUM ITPUMECHEHUEM JOCTHKCHUH (DU3UKH;

- OCO3HAHME BaKHOCTU MOPAIbHO-ITHUECKUX MPUHIUIIOB B JIEATEIBHOCTH YYEHOTO;

3) 3¢TeTHYECKOTOBOCTTUTAHUS

- BOCTIPUATHE ICTETUYECKUX KadecTB (U3MYECKON HAyKH: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTHUHAYYHOT OTIO3HAHMS:

- OCO3HAHUE IIEHHOCTH (PU3MUECKON HAyKH KaK MOITHOTO MHCTPYMEHTA MO3HAHMS MUPaA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIISIIOIIEH KYJIbTYPBI;

- pa3BUTHE HAYYHOU JTHO003HATETLHOCTH, MHTEPECA K HCCIEA0BATEIHCKOM NEATEILHOCTH,

5) popmupoBaHus KyJbTYPbI 310POBbsI 1 IMOLMOHAILHOI0 0JIATONOTYYHs:

- OCO3HaHME LIEHHOCTH Oe30macHoro o0Opas3a >KM3HH B COBPEMEHHOM TEXHOJIOTHMYECKOM MHpE,
BKHOCTU TpPaBWJI 0€30MacHOrO MOBEACHUS Ha TPAHCIOPTE, Ha JIOPOrax, C 3JIEKTPUUECKUM U
TEIUIOBBIM 00OPYIOBaHHEM B TOMAIIHUX YCIOBUSAX;

- c(hopMHPOBAHHOCTh HaBBIKA pedIieKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke
IpaBa y APyroro 4eJoBeKa;

6) TPY10BOrOBOCIIUTAHUA:

- aKTUBHOE yYacTHE B PEHICHHH MPAKTUYCCKUX 3aJad (B paMKax CeMbH, 00pa3oBaTEIIbHOM
OpraHM3aIlfH, TOPOoJa, Kpasi) TEXHOJIOTHYECKONW U COLMAIbHOW HANPaBIEHHOCTH, TPEOYIOMINX B
TOM YHUCJIe U GU3HUSCKUX 3HAHW;,

- UHTEpEeC K MPAKTUYECKOMY U3yUeHHIO0 Mpodeccuid, CBA3aHHBIX ¢ (GUBUKOM;

7) IKOIOTHYECKOTOBOCTIMTAHUSA

- OpHEHTaIUs Ha MpUMEHeHNe PU3NUECKUX 3HAHUMN JJI PEIleHus 3a7a4 B 00JIaCTH OKpY>Karoleit
Cpelibl, TUTAHUPOBAHMSI IMOCTYIKOB M OIIEHKH MX BO3MOKHBIX MOCIEACTBHHA JUISI OKPY KAIOIIEH
CpeIbl;

- OCO3HAHHE MIOOATLHOTO XapaKTepa IKOJIOTHUICCKUX MPOOJIEM U ITyTel UX PEIICHUS;

8) aganTannu K M3MEHSIIOIIUMCS YCJIOBHSIM CONMATBHOI U MPUPOIHOI Cpeabl:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM TPHU BBITIOJHEHUN UCCIICTOBAHUA M MPOEKTOB (HHU3MUECKOM
HaMpPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHUX;

- MIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO NEeATEeIHHOCTh;

- MOTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHHIA, B TOM YHCIe GOPMYIUPOBATh UACH, TIOHATHUSA,
TUIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHHI U KOMIIETEHTHOCTEH B 007acTH (PU3UKH;

- IJIAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHHIA,



¢ - CTPCMJICHUC aHAJIM3HUPOBATHL U BBIABJIATH B3aMMOCBA3U NPUPOIBI, O6IJ.I€CTB8. U 5KOHOMUKH, B
TOM YHCJIC C UCIIOJIb30BaAHHUCM (bI/I3I/I‘ICCKI/IX 3HaHI/II71;

® - OIICHKA CBOMX JCHCTBUI C YUYETOM BIMSHUSA HA OKPYXKAIOLIYIO CPEAY, BOZMOXKHBIX I100aJIbHBIX
OCJIEICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHUs MPOrpaMMbl O (pU3UKE HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus y
oOyuaromierocsi  OyayT CGOPMHpPOBAHBI  MeTalpelMeTHbIe  Pe3yJbTaThl, BKIIOYAIOININC
MO3HaBaTeNIbHbIE YHUBEpPCaIbHbIE YUeOHbIe AeHCTBHS, KOMMYHUKATUBHbBIE YHUBEpCaIbHbIE YUeOHbIE
NEHCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIE YdeOHbIC TEHCTBUS.

Ilo3HaBaTebHBIE YHUBEPCAJIIbHBIC yqeﬁnble JeHCcTBUA

Ba3oBbie JJornuyeckue geiicTBUA:

BBISIBJIATH M XapaKTepU30BaTh CYIECTBEHHbIEC IPU3HAKU OOBEKTOB (SBICHUN);
yCTaHaBJIMBaTh CYIIECTBCHHBI NMPU3HAK KIACCU(HUKAINU, OCHOBAHUS JUIsi 000OLICHUS U
CpaBHEHUS,;

BBISIBISITh 3aKOHOMEPHOCTH W MPOTHBOPEUYMS B paccMaTpuBaeMbIX (pakrax, JaHHBIX U
HAOJIOACHUAX, OTHOCALINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBISITH TIPUYMHHO-CIICJICTBEHHBIC CBS3M TP WM3YYEHHHM (QHU3MYECKHUX SIBJICHUH U
MPOIIECCOB, [eNlaTh BBIBOJABI C HCIOJb30BAHUEM JIEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBS3SIX (PM3NYECKUX BEIHYUH;
CaMOCTOSITENIFHO BBIOMpATh CHOCO0 pemieHus y4yeOHOW (u3uuecKkoil 3amauu (CpaBHEHHE
HECKOJIbKMX BapHWaHTOB pEMICHHWs, BHIOOp HamboJee MOAXOAAIIETO C  Y4ETOM
CaMOCTOSITENIEHO BBIJICTICHHBIX KPUTEPHUEB).

BazoBbiencciienoBareLCKHEACHCTBUSA

HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIBCKUI NHCTPYMEHT ITIO3HAHWS;

MIPOBOAUTH MO CAMOCTOSITENIbHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOXKHBIA (PU3NUECKUIl
HKCHEPUMEHT, HEOOJIbILIOE UCCIIe0BaHNE (PU3UUECKOTO SIBICHUS;

OLIEHMBAaTh HAa NPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpPMAIMIO, IMOJYYEHHYIO B XOE
HCCIEA0BAHUS I DKCIIEPUMEHTA,;

CaMOCTOSITENIFHO (pOPMYJIMPOBATh 000OILIEHNS M BBIBOABI MO PE3yJibTaTaM HPOBEIEHHOTO
HaOJI0ICHUS, OMIbITA, UCCIICOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JajibHelIlee pa3BUTHE (U3NYECKUX MPOIECCOB, a TaKXKe
BBIJIBUTATh MPEATONIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTEKCTaX.

Padora ¢ unopmanmeii:

MPUMEHSTh Ppa3JINYHblE METOJAbl, MHCTPYMEHTBHl M 3ampochl IpU TOUCKE MU OTOOpe
nH(pOpMallMU WIN JaHHBIX C YYETOM IMPEATIOKEHHON yueOHOM (pu3nueckoi 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETHUPOBATH HHPOPMALUIO Pa3IUYHbBIX
BUJI0B ¥ (pOPM IIPEJCTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (OpMYy MpEeACTaBICHUS HHPOPMALUUU U
WUIIOCTPUPOBATh pELIacMble 3aJauyd  HECIOXKHBIMM CXEMaMM, JuarpaMMamMiu, HHOU
rpaduKoi U X KOMOUHALIUSAMHU.

KoMMyHuKaTHBHBbIEYHUBepcaJlbHbleyuYeOHbleAeiicTBUS:

B X0J1e 00CyXJIeHHs y4eOHOro MaTepHaia, pe3yibTaToB JIA0OPATOPHBIX PabOT M MPOEKTOB
3aJlaBaTh BOIIPOCHI IO CYHIECTBY OOCYX/1aeMOIl TEMbl U BbICKa3blBaTh UJEH, HALlCJICHHbBIE
Ha pelIeHHE 3a/1a4M U MoJIepKaHue 0JarokKenaTeIbHOCTH O0IEHuUs;



COIOCTABJIAATh CBOM CYXKACHUS C CY)KJICHUAMH JPYTHX YUYACTHUKOB IMAJIOTa, OOHAPYKHUBATh
pas3nuyKe U CXOJCTBO MO3ULIUH;

BBIPAKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

MyOJIMYHO MPECTABIATh PE3yJIbTAThl BHIMOJHEHHOTO (PU3UYECKOTO OIBITA (IKCIEPUMEHTA,
WCCIIEIOBAaHHS, TIPOCKTA);

MOHUMATh M HCIIOJb30BaTh MPEUMYIIECTBA KOMaHJHOW M WHIMBUIYaIbHOW pabOTHI IpH
pelIeHNH KOHKPETHON (PU3NUECKOi MPOoOIeMbl;

NPUHUMATh 1T COBMECTHOM JESTENbHOCTH, OpPraHW30BBIBaThH JEHCTBUS 1O €€
JOCTIDKEHHIO: pacHpedessiTh PO, O0CYKIaTh MpPOIecChl M Pe3yJbTaThl COBMECTHOU
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

BBIMOJIHATE CBOIO YacTh palOThI, JOCTUTas KA4eCTBEHHOTO pe3yjibTaTa IO CBOEMY
HAIPaBJICHUIO M KOOPIAMHUPYS CBOU JCHCTBHSI C APYTUMH WICHAMH KOMaHIbI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa B OOLIMH MPOAYKT IO KPUTEPHUSIM, CAMOCTOSATEIHHO
cOpPMYITHPOBaHHBIM YYaCTHUKAMH B3aMMOACHUCTBHSL.

Pel"y.]'lﬂTl/IBHI)Ie YHUBEPCAJIbHLIC y‘leﬁﬂble JeHCTBUA

Camoopranu3anmusi:

BBISIBJIATh NPOOJIEMBl B KM3HEHHBIX U Yy4EOHBIX CHUTyalUsX, TPEOYHOIUX sl pelIeHUs
(bu3NYECKUX 3HAHUII;

OPUEHTUPOBATbCS B PA3IUYHBIX IOAXOJAX MPHUHATUS PpELIeHUH (MHAMBUIYAJIBHOE,
MIPUHATHE PELICHHS B IPYIIIe, IPUHATHE PEIIEHUH IpyMIoi);

CaMOCTOSITEJIbHO COCTABJIATh QITOPUTM pelIeHus (U3MYECKOW 3ajaud WIM IUIaHa
UCCIIEIOBAaHUsSI C YYETOM HMEIOIIUXCS PECYypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIpeAaraéMble BApUaHThI PEILICHUN;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIlIEHHE.

CaMOKOHTPO.TIL, 3MOLHMOHAJIbHBIHNHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeJIaraTh IUlaH €€ U3MEHEHNS,

OOBSICHATh TMPUYMHBI JOCTIDKEHHS (HEIOCTMIKEHUS) pe3yJbTaTOB NEATEIbHOCTH, JaBaThb
OLIEHKY MTPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTUBBHI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBINOJHEHHUS (PU3HMUECKOTO
UCCIIEIOBAaHMSI WM TPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBIIUXCS CUTYaIUi,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIIMX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBUAM;

CTaBUTH ce0s1 HA MECTO JAPYroro 4eroBeKa B X0/ CIIOpa WU AUCKYCCUU Ha HAyYHYIO TEMY,
IIOHUMAaTb MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYroro;

MpU3HABaTh CBOE MPaBO Ha OIIMOKY MPHU PEeICHNH PU3NYECKUX 3a/1a4 WU B YTBEPKIACHUAX
Ha Hay4HbIE TEMBI M TAKOE K€ IIPaBO APYyTOro.



INPEAMETHBIE PE3YJIBTATHI

K koniy o0y4enus B 7 Kkjacce peMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTh Y 00YUAIOIINUXCS YMEHUH:
® CTI0JIb30BATh MOHATHS: (PU3NYECKHE U XUMHUUCCKUE SIBIICHUS, HAOII0ACHUE, SKCIICPUMEHT,
MOJIeNlb, THIIOTE3a, EIUHULBI (PU3MUECKUX BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSHUS
BemecTBa  (TBEpAOE, IKHAKOE, Ta3000pa3HOE), MEXaHU4YeCKoe JBUXKEHUE (paBHOMEPHOE,
HEpaBHOMEpHOE, MPSIMOJUHEIHOE), TPaeKTOpUs, paBHOAEHUCTBYIOIIas cuia, nedopmanus (ynpyras,
IJIACTHYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI,
e paznuuath sBiIeHUS (AUQPy3us, TEIUVIOBOE IBIKEHUE YACTHIl BEUIECTBA, PAaBHOMEPHOE JABHKEHUE,
HEpaBHOMEPHOE JIBIDKEHHE, WHEpIUs, B3aUMOACHUCTBUE TeJ, paBHOBECHE TBEPABIX Tl C
3aKpeIIEHHOM OChIO BpallleHHs, Nepefaya JaBieHHUs TBEPABIMU TelaMH, KHUJIKOCTIMU U Ta3aMu,
aTMoc(epHOe NaBJICHUE, TUIAaBaHUE Tell, MPEBpAICHUs] MEXaHUYECKOW PHEPruu) MO OMHCAHUIO HX
XapaKTEepPHBIX CBOWCTB U HAa OCHOBE ONBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SBIICHUE;
® Pacro3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3MUECKUX SBICHUN B OKPY’KAIOLIEM MHUpPE, B TOM YHCIE
¢u3nueckre SBICHUA B TMPUPOAE: NPUMEPHl JABIKEHHS C PA3NUYHBIMU CKOPOCTSAMHM B JKUBOH U
HEXHBOH Npupoje, NeHCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOro JaBICHUS
Ha XKMBOW OPraHM3M, IUIaBaHHE PBIO, PHIYArd B TEJIE YEIOBEKA, IPU 3TOM MEPEBOIUTH MPAKTUIECKYIO
3a/1auy B yU4eOHYIO, BBIICTATh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKK) (PU3UIECKUX SIBJICHUH;
® OTIMCHIBATh M3yUYCHHBIE CBOMCTBA TNl M (pU3MUYECKHE SBICHHSA, MCIONB3YS (PU3NUECKUE BEITUYHNHBI
(macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, IIyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIAa YIPYTOCTH,
CWJIa TSDKECTH, BeC Teja, CHJIa TPEHHUs, JaBiieHue (TBEPAOrO Tela, KUAKOCTH, Ta3a), BhITAJIKHUBAIOLIAS
cujla, MexaHuueckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3()(UIMEHT IMO0JIE3HOTO
JCHCTBUSI MEXAaHW3MOB, KHHETHUYECKass M TOTCHUIMANbHAs OSHEPrus), NMPU OMNHCAHUHM MPABUIHHO
TPAKTOBAaTh (PU3UYECKHUI CMBICI UCHOJIb3YEMbIX BEIMUYMH, UX 0003HAUEHUS U €IUHUIIBI (PU3UUECKUX
BEJIMYMH, HAaXOJUTh (OPMYJbl, CBSA3BIBAIOIIME JIaHHYIO (U3UYECKYI0 BEIUYUHY C JPyTUMHU
BEJIMYMHAMH, CTPOUTH IPahUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;
® XapaKTepu30BaTh CBOICTBA Tell, (PU3NUECKUE SBJICHUS U MPOILECCHI, UCTOIb3Ys MpaBUiIa CIOXKEHHS
cui (BOOJb ONHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBWJIO paBHOBECHUS
ppiuara (0OJ0Ka), «30J10TO€ MPAaBUIIO» MEXAHUKH, 3aKOH COXPAHEHMs] MEXaHMYECKON SHEpruu, Ipu
3TOM J]aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBATh €I0 MATEMATUYECKOE BhIPAKEHUE;
® 00BACHATH (U3NYECKUE SIBJIICHUS, MPOIIECCH U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYyaIlHii
MPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh MPUUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHHe U3 1—2 JTOrMYecKuX 1IaroB ¢ Onopoil Ha 1—2 U3y4YeHHbIX CBOMCTBA (hU3UUYECKHX SBICHUH,
(U3NIECKNX 3aKOHA MU 3aKOHOMEPHOCTH;
epemarh pacu€THBIE 3a7a4u B 1—2 JeWCTBUS, HCIONB3YS 3aKOHBI U (OPMYJIBI, CBS3BIBAIOIIUC
¢u3nveckue BEIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBUS 3aJauyd 3allUChIBaTh KpaTKOE YCJIOBUE,
MOJICTaBIATh (U3NYECKHE BEIMYMHBI B (DOpPMYJIBl M MPOBOAMTH PACUETHI, HAXOIWUTH CIPABOYHBIC
JlaHHbIe, HEOOXOMMBbIE I PEIleHUs 3a]ad, OLEHUBATh PEATMCTUYHOCTDh MOJYYEHHOH (u3ndecKoi
BEITUYHHBI,

® pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIHM (PU3UYECKHX METOJIOB, B ONHCAHUU
WCCIICIOBAHMSI BBIICIISITH TIPOBEPSEMOE TPEATIONIOKEHHE (TUTIOTE3Y), pa3iinuaTh U UHTEPIPETHPOBATH
MIOJTyYSHHBIH pe3ysIbTaT, HAXOAUTH OUTHOKH B XO/I€ OIIBITA, JIEIaTh BBIBOBI 110 €T0 PE3yJIbTaTaM;
® [IPOBOJIUTH OMBITHl O HAOMIONEHUIO (U3NYECKUX SIBICHUA WM (U3NIECKUX CBOWCTB TeI:
dbopMynupoBaTh MPOBEPSEMbIE MPEANONOKEHUS, COOUpAaTh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATh X0/l ONbITa U (DOPMYITHPOBATH BHIBObL;



® BHITTOJIHATH NPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tea, 00bEMa, CHIIbI U TEMIIEPATyphI C
UCMOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMKMCHIBATh MOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUH;

 [IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PM3UUECKOM BEIMYMHBI OT APYTOH ¢ UCIIOIB30BaHUEM
NPSIMBIX M3MEPEHHH (3aBHCHMOCTH IMYyTH PAaBHOMEPHO IBIIKYILIETOCS Tella OT BPEMEHHU IBM)KCHUS
TeNa, CWJIbl TPEHHUs CKOJIbXKEHHsS OT Beca Tenla, KayecTBa OOpabOOTKM IOBEpXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIbI TPEHHs OT IUIOLIAJM CONPUKOCHOBEHMS Tell, CHJIbl YIPYTrOCTH OT yIUIMHEHUS
IPY>KUHBI, BBITAJIKUBAIOIIEH CUIIbI OT 00BbEMA MOrPY>KEHHOW YacTH Tejda U OT IUIOTHOCTU KHUJKOCTH,
€€ He3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT TIIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBHIA TUIABAHUS
TeJl, yCJIOBUHM paBHOBECH pblyara 1 OJI0KOB), y4aCTBOBATh B INIAHUPOBAHUU YUEOHOTO MCCIIEIOBAHN,
coOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHUs, CleAys NpeAOKEHHOMY IUIaHy, (DUKCHPOBAThH
pe3yabTaThl MOJTYYEHHOW 3aBUCHUMOCTH (U3UUECKUX BEJIWYMH B BUJE NPEAJIOKEHHBIX TaOJIUI U
rpaduKoOB, JeNaTh BEIBOJIBI IO PE3yIbTaTaM UCCIIEIOBAHUS;
® [IPOBOJIUTh KOCBEHHbIE W3MEpEHUs (U3MYECKHX BENUYMH (TUIOTHOCTHh BEIIECTBA KHUIKOCTH H
TBEPJOTO TeJa, CUJIa TPEHUS CKOJIBKEHHs, JaBJICHHE BO3yXa, BBITAIKHBAIONIAS CHJIA, ACHCTBYOIIAS
Ha TOTrpYKEHHOE B KMIKOCTb Tes0, KOA((UIMEHT MOJE3HOro AECUCTBUS MPOCTHIX MEXaHU3MOB),
ciefysl NpeyIo)KEHHOM MHCTPYKIUH: MPH BBIOJHEHUH H3MEpPEHH cOOMpaTh 3KCIEPHUMEHTAIbHYIO
YCTAHOBKY M BBIYHCIISITh 3HAYEHNE HCKOMOW BEJIMYHHEI,
e cOOJTI01aTh NMpaBUiIa TEXHUKU 0€3011acCHOCTH IIpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHUEM;
® yKa3plBaTh MPUHIUMBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JTMHAMOMETp, COOOINAIONIMECs COCYAbI, OapoMeTp, pbluar, MOABIMKHBIA M HEMOJIBM)KHBIM OJIOK,
HAKJIOHHAsSI IIIOCKOCTB;
® XapaKTepU30BaTh MPHUHIUIBI ACUCTBHUS M3YUCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOM
Ha MX OMHCaHHs (B TOM YHUCIIE: MOJIIMITHUKH, YCTPOWCTBO BOJIOIPOBOJA, THAPABIMYECKHHA Ipecc,
MaHOMETp, BBICOTOMEp, MOPLIHEBOI HACOC, apEOMETp), UCIOJIb3Ysl 3HAHHUS O CBOMCTBaX (PU3NYECKHUX
SBJICHUH U HEOOXOAMMbIe (pU3MUYEeCcKre 3aKOHBI U 3aKOHOMEPHOCTH;
® [IPUBOJUTH NPUMEPHI (HAXOAUTH HHPOPMALHUIO O TMpUMeEpax) NPAKTUYECKOTO HCIIOJIb30BAHUS
(u3MYECKUX 3HAHWN B TOBCEIHEBHOW >KM3HH IS OOecredeHuss O€30MacHOCTH MpU OOpalIEHUH C
npubopaMH ¥ TEXHUYECKHMH YCTPOHCTBAMH, COXPAaHCHHS 3/I0pOBbSI W COONIIOJCHHS HOPM
9KOJIOTUYECKOTO MTOBE/IEHUS B OKPYKaIoLIeH cpene;
® OCYIIECTBJIATH OTOOP HCTOYHHKOB HMH(OpManuu B VHTepHETE B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUH U MyTEM CPAaBHEHMS PAa3JIMYHBIX UCTOUYHUKOB
BBIJICJISITh MHPOPMALIUIO, KOTOpast SBISETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOIA;
® [ICTI0JIb30BATh MPH BBIIOIHEHUU Y4E€OHBIX 3aJJaHUNl HAy4HO-IIOMYJIAPHYIO JINTEPATYpy (PU3NUECKOro
COJepKaHUs, CIpPaBOYHBIE MaTepuajbl, pecypcsl ceth MHTepHeT, BiageTb NpuEMaMu
KOHCIIEKTUPOBAHUS TEKCTA, TpeoOpa3oBaHus MHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B JAPYTYIO;
® co3/1aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIE W YCTHBIE COOOIICHMS HAa OCHOBE 2—3 MCTOYHHUKOB
nHpopManuu (U3MYECKOrO COJEp’KaHUs, B TOM YHUCIE IMyOJUYHO JAeNaTh KpaTKUe COOOILIEHHUS O
pe3yabTaTax MPOEKTOB MM Y4EOHBIX MCCIIEA0BaHHM, IPU 3TOM I'PAMOTHO MCIOJIb30BaTh W3y4EHHBIN
MOHATUIHBIN annapaT Kypca (PU3HMKH, COIIPOBOKAAThH BBICTYIIJICHNE NPE3eHTaLuel;
®[IpU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIENOBAaHUI paclpenensTh O0s3aHHOCTH B TpyIIe B
COOTBETCTBUH C MOCTaBJICHHBIMHU 33aJauaMU, CJICAUTH 3a BBHIIOJHEHHEM IUIaHA IEHCTBUM, aJeKBAaTHO
OLICHMBATh COOCTBEHHBIH BKJIAJ B JEATENbHOCTb TPYHINbl, BBICTPAWBAaTh KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, YIUTHIBAsi MHEHHE OKPY KaOIIHX.

K xoHiy o0yuenus B 8 kJiacce npeMeTHbIE pe3ysIbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh Y O0YYAIOIUXCS YMEHUI:

® ICTI0JIb30BaTh IMOHATHUS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBHXEHHE aTOMOB U MOJEKYJ,
arperaTHble COCTOSIHMSI BEILECTBAa, KPHCTAIMUYECKUE M aMOp(HbIE Tela, HACBIIICHHBIH U



HEHaCBILUICHHBIN Map, BIAXXHOCTh BO3AyXa, TEMIEPATypa, BHYTPEHHSISI SHEPTUsl, TEIJIOBON JIBUraTelb,
9JIEMEHTApHbI  3JEKTPUYECKUM 3apsf, JJIEKTPUYECKOE I10JIe, IPOBOJHUKU U JIUIIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MArHUTHOE TOJIE;

e pa3nuuaTh SIBICHUA (TEIJIOBOE paCIIMpEHHE U CKaTue, TeIulonepenava, TEIIOBOE paBHOBECHE,
CMauyMBaHWE, KalWUISIPHBbIE SBIEHUSA, WCHApPEHHE, KOHJEHCALMs, IUIaBJICHUE, KPUCTAJIU3ALIMS
(oTBepaeBaHME), KUINEHHE, Teruonepenadya  (TEIUIONMPOBOIHOCTb, KOHBEKIHS, U3JIY4YCHHE),
3JIEKTpU3alLNA TeJl, B3aUMOJICHCTBUE 3apsA0B, NEUCTBUS JEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICIICTBME MarHUTOB, JIEWCTBHE MAarHUTHOIO IOJISI HA MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAsI
MHAYKIIMS) 110 ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE
(bu3nuecKoe sIBICHUE;

® pPacro3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3MUECKUX SBICHUN B OKPY’KAIOIIEM MHUPE, B TOM YHUCIE
(u3nueckre SIBICHUS B MPUPOE: MOBEPXHOCTHOE HATSHKEHHE M KAMUJUISIPHBIC SBICHUS B MPUPOJIE,
KpUCTaTBl B mpupoje, uznydenne CoiiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, oOpa3oBaHuE
pochl, TymMaHa, HWHes, CHera, OJJIEKTpPUYECKHE SBJIEHUS B aTrMocdepe, DJIEKTPUUECTBO IKHUBBIX
OpPraHU3MOB, MATHUTHOE TOJI€ 3eMJIH, Apeiid MOI0COB, POJIb MATHUTHOTO TOJIS JIJIS KU3HU Ha 3eMIe,
MOJIAPHOE CHUSIHME, IIpU 3TOM IE€PEBOJUTH MPAKTUYECKYH 3aJadyy B Y4YeOHYyIO, BBIICIATH
CyULIECTBEHHBIE CBOMCTBA (TpU3HAKHN) (PU3HUECKUX SBICHUM;

® OTIMCHIBATh M3YUYCHHBIE CBOICTBA TNl M (pU3MUYECKHE SBICHHSA, MCIONB3YS (PU3NUECKUE BEITUYNHBI
(TemmepaTypa, BHYTPEHHsSI SHEpPrusi, KOJMYECTBO TEIJIOTHI, YJENbHas TEIJIOEMKOCTh BEIECTBa,
yAenbHas TEeIUIoTa IUIaBJICHUA, yZelibHas TEIJIoTa MapooOpa3oBaHus, yielibHAas TEIJIOoTa CrOpaHus
TOITMBA, KOA((UIIMEHT TMONe3HOro JAEMCTBUA TEIIOBOM MAIIWHBI, OTHOCHTENbHAs BIIAXXHOCTh
BO3/yXa, DJEKTPUUYECKUHA 3apsal, CWIa TOKa, JJIEKTPUUYECKOE HaIpsDKEHHUE, CONPOTHUBIICHUE
MIPOBOJHMKA, YJEIbHOE COMPOTUBIIEHUE BELIECTBA, pabOTa W MOIIHOCTh 3JIEKTPUYECKOI0 TOKA), MpU
ONMCAaHUU TPABUIBHO TPAKTOBaTh (PU3UUECKHUI CMBICI HCIOJB3YEMbIX BEIMYWH, OOO3HAYCHHS W
eAMHULIBI (PU3UYECKUX BEIMYUH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIINE TaHHYIO (PU3HUECKYIO BETUYHHY
C IPYTUMU BEIIMYUHAMH, CTPOUTH TPadUKH N3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

® XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJIEHUS U TMPOLECCHl, HCIOIb3ys OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUHM CTPOEHHUS BEIIECTBA, MPUHLUI CYNEPIO3ULINN
noJiell (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsijia, 3akoH OMa Uid ydacTKa LIeNH, 3aKOH
Jxoyns—JleHna, 3aK0OH COXpaHEHUS YHEPTUH, IPU ITOM J1aBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U
3aMHChIBaTh €70 MATEMAaTUUYECKOE BbIPAXKEHHUE;

¢ 00BACHATh (PU3UUECKUE TPOIECCHl U CBOWCTBA Tel, B TOM YHCIE W B KOHTEKCTE CHUTyaluil
MPAaKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBISBIATh NPUUMHHOCIEJICTBEHHBIE CBS3H, CTPOUTH
00BbsCHEHHE U3 1—2 JTOTHYECKUX IIaroB ¢ OMOpPOi Ha 1—2 M3yYEeHHBIX CBOMCTBA (PM3MUECKHUX SIBJICHUH,
(bu3nyeCcCKrX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

epemath pacuéTHhle 3aJauyud B 2—3 JEHCTBUS, HUCHOJb3YyS 3aKOHBI U (HOPMYIBI, CBS3BIBAIOIINE
(u3nyecKre BETUYHUHBI: HA OCHOBE aHAJIM3a YCIOBHs 3a7]au 3alHChIBATh KPATKOE YCIOBHE, BBISBISAThH
HEJOCTAaTOK JAHHBIX JJIs pEelIeHHs 3a7aud, BHIOMpaATh 3aKOHBI U (POpPMYJbl, HEOOXOIUMBbIe A €€
peleHust, MPOBOJUTh PAcuy€Thl W CPaBHUBATh IOJYYEHHOE 3HAa4YeHHE (U3NYECKON BETUYMHBI C
W3BECTHBIMM JIAHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh IIPU MOMOUIH (PU3MUECKUX METOAOB, UCIOIb3Ys
ONMMCAaHUE UCCIEN0BAHMS, BBIIEIATh MPOBEPSAEMOE MPEANOI0KEHHE, OLEHUBATh NPABUIBHOCTD
MOPsiIKa IPOBEICHUSI UCCIIEJOBAHUS, J€JIaTh BbIBOIBI;

® [IPOBOJUTH OMNBITHl TO HAOMIONEHUIO (U3MUECKUX SIBICHUA WM (PU3UYECKHX CBOMCTB Ten
(KanmwIsipHBIE SBJICHHSI, 3aBUCUMOCTh JaBJICHHS BO3JyXa OT €ro 00bEéMa, TeMIEepaTypbl, CKOPOCTH
Ipolecca OCTBIBAHWS W HArpeBaHMsl INPU M3JIyYEHHU OT IBeTa H3JIydarolled (IOrIouaronieil)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT TEMIEPATYPBI KUIKOCTH U IJIOIMIAIN €€ MOBEPXHOCTH,
JNEKTpU3alusg Tel U B3aUMOJEUCTBUE DJIEKTPUYECKUX 3apsoB, B3aUMOJIEHCTBUE IMOCTOSHHBIX



MarHuTOB, BU3yaJIU3allMsi MArHUTHBIX MOJIEW MTOCTOSIHHBIX MarHWTOB, JE€HCTBUS MAarHUTHOTO TOJISI HA
IIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHmTa, CBOMCTBA 3JIEKTPOJBUIATENS IOCTOSHHOTO TOKA):
(dbopMynupoBaTh MPOBEPSEMBbIE MPEANONOKEHUS, COOUpaTh YCTAHOBKY W3 MPEUIOKEHHOIO
000pyI0BaHUS, ONIMCHIBATH X0 ONbITa U (POPMYIHPOBATH BHIBOBI;

® BBINIOJIHATD NPSMBIE U3MEPEHMsI TEMIEPATypbl, OTHOCUTEIbHOW BIA)XHOCTH BO3/yXa, CHJIbI TOKA,
HamNpsDKeHUsT C UCIOJIb30BAaHHUEM AaHAJIOTOBBIX NPUOOPOB M JATYMKOB (U3NYECKUX BEJIMYMH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIOTHON MOIPELIHOCTH;

® IPOBOJINTH MCCIEJOBAHUE 3aBHCHUMOCTH OJHOM (U3MYECKONW BEIMYMHBI OT JPYrol ¢
HCIOJIb30BAaHUEM NPSIMBIX M3MEPEHUN (3aBUCUMOCTH CONPOTHUBIICHUS IMPOBOJAHUKA OT €ro JJIMHBL,
IUIOINAM IONEPEYHOr0 CEYEHUs M YAEIbHOIO CONPOTHBIICHUS BELIECTBA MPOBOJHHUKA, CHUJIBI TOKA,
UIYILIETO 4Yepe3 MPOBOJIHUK, OT HANpsDHKEHUS HAa INPOBOJHUKE, UCCIIENOBAaHHUE IOCIENOBATEIBLHOIO U
napajyieIbHOr0 COEIMHEHUH MPOBOJHHMKOB): IUIAHUPOBATh MCCIEOBaHUE, COOUMPATh YCTAaHOBKY M
BBITIOJIHATh M3MEPEHHUs, CIenysl TMPeUIOKEHHOMY IUIaHy, (PUKCHpPOBAaTh pE3yJbTaThl IMOyYECHHON
3aBUCUMOCTH B BUJIE TaOJIUI] U IpaMKOB, JAeIaTh BEIBOJBI 110 PE3yJIbTaTaM UCCIIEA0BAHMS;

® [IPOBOJIUTh KOCBEHHBIE H3MEpEeHUs (U3MUECKUX BEIMYUH (yAelIbHAas TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHHE MTPOBOJHUKA, pab0Ta U MOIIHOCTh JEKTPUYECKOTO TOKA): MJIAHUPOBATH U3MEPEHUS,
coOMpaTh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY, CIexysl MpeII0KEHHOW HWHCTPYKLUMH, U BBIYUCIATH
3HAYEHHUE BEJINYMHBL;

e cOOJTI01aTh NMpaBUiIa TEXHUKU 0€3011acCHOCTH IIpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHUEM;

® XapaKTepu30BaTh MPUHLUIBI ASHCTBUS M3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMHCTB C OMOPOi
Ha MX OMHUCaHUs (B TOM YHCIE: CUCTEMa OTOIUIEHUs IOMOB, TUTPOMETp, MapoBas TypOuHa, aMIepMeTp,
BOJIbTMETp, CUYETUUK IIIEKTPUUYECKON SHEPruu, 3JIEKTPOOCBETUTEIbHbIE NPHUOOPHI, HAarpeBaTeIbHbIC
JIEKTPONPUOOPHI (IPUMEPBI), NIEKTPUUECKUE MPETOXPAHUTENH, IEKTPOMArHUT, JIEKTPOJBUTaTENb
MIOCTOSIHHOTO TOKA), MCIIONB3ysl 3HAHMS O CBOMCTBaXx (U3UYECKUX SBIEHUH M HEOOXOIUMbIE
¢u3nyeckre 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOIHCTBa M HU3MEpUTENbHBbIE NPHOOPHI MO CXeMaM H
CXEMaTUYHbIM PHUCYHKaM (KMJIKOCTHBIA TEPMOMETp, TEPMOC, IMCUXPOMETpP, TMIPOMETp, IBUTATEIb
BHYTPEHHEIO CrOpaHus, 3JEKTPOCKOI, PEeOCTaT), COCTaBIAThH CXEMbI JJIEKTPUYECKUX Leneil ¢
MIOCJIeI0BATENbHBIM UM MapauUICIbHBIM COEJAMHEHHEM 3JIEMEHTOB, pa3iiMyas yCJIOBHbIE 0003HAuYEHUs
2JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

® [IPUBOJUTH TPUMEPHI (HAXOAUTH HHPOPMALMIO O TNpUMeEpax) NPAKTUUYECKOTO MCIIOIb30BAHUS
(¢u3nUecKUx 3HAHUM B MOBCEIHEBHOW >KU3HU Ui oOeclieyeHus: 0e30MacHOCTH MpU OOpalleHUuH C
npuOopaMd M TEXHUYECKUMH YCTPOWCTBAMH, COXpPAHEHHsI 3J0pOBbS U COOJIIOJIEHUS HOPM
9KOJIOTUYECKOTO ITOBEIEHUS B OKPYKaIOLIEH cpene;

® OCYIIECTBIIATh IOUCK HHPOPMALIUU GU3NYECKOTO coiepkaHus B MIHTepHeTe, Ha OCHOBE UMEIOIINXCS
3HaHUM W NyTEM CpaBHEHUS JOMNOJHUTENIBHBIX MCTOYHMKOB BBIIEIATH HHPOPMALUIO, KOTOpas
SBIISICTCS IPOTUBOPEUYNBON MIIM MOXKET OBITh HEZOCTOBEPHOI;

® CTIOJIb30BATh MPH BHITIOJHEHUU YUYE€OHBIX 33JJaHUN HAyYHO-IIOMYJIAPHYIO JINTEPATYpy (PU3UUECKOro
COJIEp)KaHus, CIpPAaBOYHBIE MaTepuaibl, pecypchl cetu VHTepHer, BiIageTb NpuéMamMu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHus MH(POPMALMK U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

® co3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M KPAaTKHE YCTHBIE COOOILIEHHs, 00001as nH(OpMalno U3
HECKOJIbKUX MCTOYHHUKOB (PU3NYECKOTO COJEp’KaHUS, B TOM YHcIe NyOIMYHO MNPEACTABIATH
pe3yabTaThl MPOEKTHON MM MCCIEI0BATENbCKOM NESATEIbHOCTH, MPU 3TOM IPaMOTHO HCHOJb30BaTh
W3y4YeHHBbIN MOHATUHHBIN anmapat Kypca GU3UKH, CONPOBOXKIATh BHICTYIUICHHE IIPE3CHTALIUEH;

®IIpU BBINOJHEHUH Y4YEOHBIX IMPOEKTOB M HCCIENOBAHUN (U3UYECKUX MPOLECCOB paclpeiessaTh
0053aHHOCTH B IPYTIE€ B COOTBETCTBUH C MOCTaBJICHHBIMU 33/1a4aMH, CJICAUTH 32 BHIIIOJHEHUEM IJIaHA
JeUCTBUI U KOPPEKTUPOBATH €T0, aJIEKBATHO OLIEHUBATH COOCTBEHHBIN BKJIA/l B A€ATEIbHOCTD TPYIIIIHI,
BBICTPaMBaTh KOMMYHHKATHBHOE B3aHMMO/ICHCTBHE, TIPOSIBIISISE TOTOBHOCTh pa3peliaTh KOH(IUKTHI.



K koHiy oOyuenust B 9 kjacce mpeMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTpa)kaTh

c(hOPMHUPOBAHHOCTH Y O0yUAIOIIUXCS YMEHUI:

® IICTIOJIb30BATh TOHATHS: CHCTEMa OTCuéra, MarepuajbHas TOYKa, TPAEKTOPHUS, OTHOCHTEIBHOCTH
MEXaHHYECKOTO JIBYIKCHUS, Acopmarius (yrnpyras, IacTHIecKas), TpeHHE, IICHTPOCTPEMHUTEIHLHOE
YCKOpEHHE, HEBECOMOCTh M MEPErpy3KH, LIEHTP TAKECTH, aO0CONIOTHO TBEPAOE TEJO, LIEHTP TIKECTH
TBEPAOTO Tena, paBHOBECHE, MEXaHHMUECKHE KOJieOaHHUs W BOJHBI, 3BYK, HH(GPA3BYK U yIbTPa3BYK,
AJIEKTPOMATHUTHBIE  BOJIHBI, IIIKaja JJICKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JTATbHO30PKOCTh, CIIEKTPBI UCITYCKAaHUS U MOTJIONIEeHUs, alb(a, 6eTa- 1 raMMa-u3JIy4eHUs, U30TOMbI,
s/IepHas YHEPreTUKa;

® pa3uuaTh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHENHOE TBUKEHHIE, PABHOYCKOPEHHOE
NPsIMOJIMHEMHOE JBMKEHHE, CBOOOTHOE MAajJeHHE TeJ, PaBHOMEPHOE ABM)KEHHE IO OKPYKHOCTH,
B3aMIMOJICIICTBHE TeJ, pPEaKTUBHOE [IBIDKEHUE, KojeOaTenbHOe [BIDKEHHE (3aTyXalolue Hu
BBIHYK/ICHHBIE KOJIEOaHMs), PE30HAHC, BOJTHOBOE JBIKEHHE, OTPAKEHUE 3BYKa, MPSIMOJIMHEHHOE
pacnpocTpaHEHue, OTPaKEHHE W MPEJOMIICHHE CBETa, IMOJHOE BHYTPEHHEE OTPaKEHHE CBETa,
pasioxeHue Oelloro cBeTa B CIEKTP M CIOXKEHHE CHEKTPalbHBIX IIBETOB, AUCIEPCHUS CBETa,
€CTECTBEHHAs PaJIMOAKTUBHOCTh, BOBHUKHOBEHUE JIMHEUYATOTO CIIEKTPa M3JTYyUYEHHUS) 1O OMUCAHUIO
WX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX TaHHOE (DU3MYECKOE SBIICHHCE;

® PacIiO3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NYECKHUX SIBICHUN B OKpYXaroleM Mupe (B TOM YHCIIe
¢dbuznyeckue ABIEHUS B MPHUPOJE: MPWIMBBI M OTIUBHI, JABIKeHUE IIaHeT COJIHEYHOW CHCTEMBI,
PEaKTUBHOE [IBM)KEHHME JKHMBBIX OpPraHW3MOB, BOCIPHUATHE 3BYKOB J>KMBOTHBIMH, 3E€MIIETPSICEHHUE,
ceficMMuYecKre BOJHBI, I[yHAMH, 9XO0, [IBeTa Tell, ONTHUYECKHUE SBJICHHS B MPUPOJIE, OMOIOTHYECKOe
NEUCTBUE BUANMOIO, YIBTPApHUOIECTOBOIO H PEHTTCHOBCKOTO W3IyYEHUH, E€CTECTBEHHBIN
paavoakTUBHBIN (DOH, KOCMUYECKHE Jy4Yd, PaJMOaKTUBHOE H3JIyY€HHE MPUPOJHBIX MHUHEPAJIOB,
JNIEWCTBUE PAJAMOAKTHUBHBIX W3IYYCHHH Ha OpraHuW3M 4YeJlOBEKa), MpPH HSTOM TEPEBOJUTH
MPAKTHUYECKYIO0 3a7jauy B yueOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKH) (PUINUECKUX
SIBIICHUIA;

® ONIMCHIBATh M3YYCHHBIC CBOWCTBA TNl U (U3HUYCCKUE SBJIICHHS, UCIOJB3Ys (DM3MUCCKHUE BEITMUNHBI
(cpenHsis 1 MTHOBEHHAsI CKOPOCTH TeJla P HEPABHOMEPHOM JIBI)KEHHUH, YCKOpPEHHUE, IepeMeleHue,
MyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHUs, Chja YNPYTrOoCTH, CHUJIA TSKECTH, YCKOPEHHE CBOOOTHOTO
NajicHus, BeC Teja, HMITYJIbC Tella, HMIYJIbC CHIIbI, MEXaHW4eckas paboTa U MOIIHOCTD,
MOTEHI[MAIbHAST DHEPrusl Tella, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MIIM, MOTCHI[MAIbHAS SHEPTHs
CKaTOW MPYKUHBI, KMHETUYECKAsl HHEPrus, MOJHAs MEXaHW4YeCKas JHEprus, MEpHoJ M YacroTa
KoJieOaHWil, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTesb
MIPETOMIICHUSI CPEe/Ibl), MPU ONKCAHUU MPABUIBHO TPAKTOBATH (DU3MUECKHUN CMBICT HCIOIb3YyEMbBIX
BEJIMYMH, OOO3HAYCHUS W CIUHHIBI (DU3UYECKUX BEIWYMH, HAXOAUTH (DOPMYIIBI, CBS3LIBAIOIIHEC
JNaHHYI0 (U3MYECKYI0 BEIWYHWHY C JPYTUMH BEJIHMYUHAMH, CTPOUTh TpadUKHd H3YUEHHBIX
3aBUCUMOCTEHN (PM3MUECKUX BEIIMYNH;

® XapaKTEepPU30BaTh CBOMCTBA Te, (M3UUECKUE SIBJICHHUS M IMPOIECCHI, UCTOIB3Ys 3aKOH COXpPaHEHUS
SHEPTUH, 3aKOH BCEMHUPHOTO TIATOTEHUs, MPUHIUI CYNIEPIO3UIIANA CHJI, IPUHITUIT OTHOCHTEIIBHOCTH
lanunes, 3akonsl HpIOTOHA, 3aKOH COXpaHEHUsI MMIIYJIbCA, 3aKOHBI OTPAXEHUS W NPEIOMIIECHUS
CBETa, 3aKOHBI COXPAHEHMs 3apsIOBOIO M MACCOBOTO YHWCEN MPHU SACPHBIX PEAKLMSIX, IPU STOM
JIlaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3aITUCHIBATH €0 MAaTEMAaTHUECKOE BHIPAKCHHE;

® 00BACHATH (PU3MUECKHE MPOIECChl U CBOWCTBA T€Jd, B TOM YHMCIE W B KOHTEKCTE CHUTyaluil
MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABIATH PUYUHHO-CICJACTBEHHBIE CBS3U, CTPOUTH
0o0BsicCHEHHE M3 2—3 JIOTMYECKUX IIaroB C OMOpoiM Ha 2—3 MU3yYEHHBIX CBOWCTBA (DU3MUECKUX
SIBIICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

e pemiath pacuy€THbIC 3a1aud (OMUpArOIIUecs Ha CUCTEMY M3 2—3 YpaBHEHHIl), UCIONb3Yys 3aKOHBI U
(dbopMyIIBI, CBSI3BIBArOIINE (PM3MUYECKUE BEIMUMHBI: HA OCHOBE aHANM3a YCIIOBHS 3a/1a4 3aIUCHIBAThH



KpaTKoe YCJIOBHE, BBISBIISATH HEJOCTAIOIIME WM HW30BITOYHBIC JAaHHBIE, BHIOMPATh 3aKOHBI H
dbopMysbl, HEOOXOOUMBIE IJIsl PpEIICHHUs, MPOBOAUTH PACUYETHI M OICHUBATH PEATUCTHYHOCTH
MOJTYYSHHOTO 3HaYeHHS (PU3NIECKON BETUINHBL;

® pacro3HaBaTh MPoOIEMbl, KOTOPbIE MOYKHO PEIIUTh NPH MOMOIIN (PU3UUECKUX METOAOB, UCIOIb3Ys
ONKCaHWE HCCIEN0BaHMs, BBIIEIATh IPOBEPSAEMOE IPEANOJIOKEHHE, OLEHUBATh IPABUIBHOCTD
NOpsi/IKa TPOBEIEHUS UCCIIEA0BaHMS, 1€]aTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YIbTAThl HAOIIOICHHMA
Y OTIBITOB;

® [IPOBOJIUTH OTIBITHI 110 HAOJIOIEHUIO PU3NYECKUX SIBICHUN UM (PU3HMUECKUX CBOMCTB TeN (U3yUyeHHE
BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpPAaHEHUS HHEPIUHU, 3aBUCHMOCTH IEpHOAA KoJeOaHMi
NPY>KMHHOTO MasTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPY’KUHBI U HE3aBUCUMOCTh OT AMIUIUTY]IBI
MaJIbIX KOJIEOAHUH, MPSIMOJIMHEHHOE PAacIpOCTPaHEHUE CBETa, Pas3lioKeHHe Oenoro cBera B CIEKTD,
U3yueHHe CBOWCTB M300pakeHUS B IUIOCKOM 3€pKajle M CBOWCTB M300pa)keHUs IpenMeTa B
coOmparomeii  JuH3e, HAONIOJCHHE CIUIOMIHBIX W JIMHEWYaTbIX CIEKTPOB  W3IyUYCHHS):
CaMOCTOATENILHO COOMpAaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa 00OpYyJAOBaHMS, OIMHMCHIBATH XOJ
OTIBITA U €T0 PE3yJbTaThl, POPMYIUPOBATH BHIBOJBI,

® [IPOBOJIUTH INPU HEOOXOJUMOCTH CEpPHI0 MPSAMBIX HM3MEPEHMH, OIpenenss CcpelHee 3HaueHHe
u3MepseMoil BenMuuHBl ((OKYCHOE pacCTOsHUE coOuparomeil JMH3bI), O0OOCHOBBIBATH BBIOOD
crioco0a u3MepeHus (U3MEPUTEIILHOTO MPUOopa);

® [IPOBOJIUTH HMCCIICIOBAaHNE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C HCIOJIB30BAHUEM TPSMBIX
U3MEepeHuil (3aBHCHMOCTh IYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBIDKECHHH 0€3 HadalbHOU
CKOpOCTH, NepHoAa KojaeOaHH MaTeMaTHYecKOro MasiTHUKAa OT JJIMHBI HUTH, 3aBHCHUMOCTH YIJa
OTpa)K€HMsI CBETa OT yIjla MNaJEeHUs M YyIJla IpeJOMJIEHHs OT yIja NaJeHus): IUIAaHHUpPOBAThb
UCCIIEIOBAaHUE, CAMOCTOSITENIBHO COOMpaTh YCTAHOBKY, (UKCHUPOBAaTh pPe3yibTaThl MOIYYEHHOM
3aBUCUMOCTH (PU3NYECKUX BEJIWYHMH B BUJE TaONMIl U rpadUKOB, JeNaTh BBIBOABI MO pe3yJibTaTaM
UCCIIEI0BAHMS;

® [IPOBOJIUTh KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEIMYMH (CPEIHSISI CKOPOCTh U YCKOPEHUE TeJla MPU
PaBHOYCKOPEHHOM  JIBUXKEHUHM, YCKOPEHHE CBOOOAHOTO MaJeHMsl, KECTKOCTb IMPY>KUHBI,
KOO(QQUIMEHT TpPEHUs CKOJbXKEHHs, MeXaHHueckas paboTa W MOIIHOCTh, 4YacToTa U TEPHOA
KOJICOAHWH MaTeMaTHYeCKOro M MPY)KMHHOTO MasTHUKOB, ONTHYECKasl CHJIa COOMpAIOIeH JIMH3BI,
pannMoaKkTUBHBIA (DOH): TUTAHUPOBATH HM3MEPEHHS, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBINOJIHATh U3MEPEHHUs, CIelysl NPEUIOKEHHON HMHCTPYKLUH, BBIYMCIATh 3HAYEHUE BEJIUYUHBI U
aHAJM3UPOBATh MOJYUYCHHbIE PE3YJIbTATHI C YUETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUIA;

e coOMI01aTh MPaBHJIa TEXHUKH O€301IaCHOCTH MpH pabdoTe ¢ 1a00paTOPHBIM 000py10BaHHEM;

®pa3inyaTh OCHOBHBbIE IPU3HAKM M3YYEHHBIX (U3MYECKHX MoJeNeli: MaTepualibHas TO4YKa,
a0COMIOTHO TBEPJOE TENO, TOYCUHBIH MCTOYHMK CBETA, JIy4, TOHKas JIMH3a, MJaHEeTapHas MOJElb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO s1/1pa;

® XapaKTepu30BaTh MPUHLUIBI ASHCTBUS MU3YYSHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOi
Ha UX OMHCaHus (B TOM YHUCIE: CIHIOMETp, TATYUKHU MOJIOKEHHSI, PACCTOSIHUS U YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, MEPHUCKOM, (OTOANMapar, ONTHIECKHE CBETOBOBI, CIIEKTPOCKOI, JO3UMETpP, KaMepa
Bunbcona), ucnonb3ys 3HaHHA O CBOMCTBaX (PM3UUECKUX SIBICHUH M HEoOXoauMble (usnueckue
3aKOHOMEPHOCTH;

® ICTIOJIb30BATh CXEMBl W  CXEMAaTUYHbIE PHUCYHKHM HM3YYCHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTMUYECKUX IPOLIECCOB NMPHU PELICHUH Yy4eOHO-IPAaKTUYECKUX
3a7a4, ONTHYECKUE CXEMBI ISl TIOCTPOCHUS M300paKEHHH B IJIOCKOM 3epKaje M coOuparomiei
JIMH3E;

® IPUBOJNTH TPUMEPHI (HAXOAWTh HWHPOPMALHMIO O TpPUMEpax) NPAKTUIECKOTO MCIIOIb30BAHUS
(Gu3nuecKkux 3HAHUI B MOBCEIHEBHOM JKM3HU JUIs oOecriedyeHus: 0€30MacHOCTH MpHU OOpalleHUH ¢



npubopaMu M TEXHUYECKHMMH YCTPOMCTBAMH, COXpPAHEHHs 3/I0pOBbS W COONIONEHHS HOPM
HKOJIOTMYECKOTO TMIOBEEHUS B OKPYKAIOILEH CPELE;
® OCYIIECTBIJISITh TOUCK HHpOpMau (HU3nYeckoro cojepkanusi B HHTepHETE, CaMOCTOSITEIBHO
dbopMyJIHpYysST TOMCKOBBIM 3ampoC, HAXOAWUTh IYyTH ONPEICICHHUS OCTOBEPHOCTH MOJYyYCHHOM
MH(POPMALIUU Ha OCHOBE UMEIOIIMUXCSI 3HAHUHN U JONOJTHUTEIbHBIX HCTOYHUKOB;
® [ICTI0JIb30BAaTh MPH BHIIOJIHEHUU YUYE€OHBIX 3aJJaHUNl HAy4HO-IIOMYJIAPHYIO JINTEPATYpy (PU3UUECKOro
COIEp)KaHus, CIOPAaBOYHBIE MaTepHalbl, pecypcbl ceTh HTepHeT, BnageTth NpUEMAMH
KOHCIIEKTUPOBAHUsI TEKCTa, IpeoOpa3oBaHus HHGOPMAIIUKN U3 OTHOM 3HAKOBOW CHCTEMBI B APYTYIO;
® CO3JaBaThb CcOOCTBEHHBIE MMCEMEHHBIE U YCTHBIC COO6I_I_ICHI/I$I Ha OCHOBC I/IH(I)OpMaI_[I/II/I U3 HCCKOJIBKHX
UCTOYHUKOB (PU3NYECKOTO COJEpXkaHUs, MyOJIMYHO NPEACTaBIATh Pe3yJbTaThl NMPOEKTHOM WM
HCCJIE0BATENIBCKON JIEATEIbHOCTH, IPA 3TOM I'PaMOTHO HCIIOJIb30BaTh W3YYEHHBIM IOHATHWHBIN
amnmnapar M3ydaeMmMoro paszena (pU3MKM M CONpPOBOXKIATh BBICTYIUIEHHE Ipe3eHTalueil ¢ ydéToMm
0COOEHHOCTEH ay TMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne KosimnuecTBouyacos
. HaunmeHoBaHuMepa3ae/ioB U JuieKkTpoHHBIE (U poOBbIE
pasit Bceer KonTpoJsbHabiepadoT IIpakTnyeckuepador P (wncpp )
TeMIIPOTrpPaMMbI o ul u o0pa3oBaTebHbIEpeCypPChI

Paznen 1.®0Pu3uka 1 e€ posib B NO3HAHMH OKPY:KAKOIIEro Mupa

1.1 ®dwusuka - HayKa 0 PUPOE 2 https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJ
1.2 DOU3NYECKUEBEITNYNHbI 2 1 D

EcrecTBeHHOHAayYHBIMMETOAIIO3HAH

1.3 2 1 https://m.edsoo.ru/ZOL7QLIIS

ust
Hroronopaszaeny 6

Pazpnen 2.1lepBoHavasibHbIe CBeJIeHUSI O CTPOCHUM BellecTBa

2.1 CrtpocHueBenecTna 1 https://m.edsoo.ru/2SJI151M41
9 JIBr>keHre 1 B3aUMOJICHCTBHE ) | https://m.edsoo0.ru/ZXDKQLXC
YaCTHI] BellleCTBa C
2.3 ArperaTHbIECOCTOSHUSBEIIIECTBA 2 lgtps://m.edsoo WONOVIXYI
Uroronopaszneny 5

Pa3nen 3./IBu:xeHune u B3auMo/ieiicTBHE TeJl
https://m.edsoo.ru/SFPMEBWO

3.1 MexanudeckoenBIKEHHE 3 K
https://m.edsoo.ru/GXPU4MT5
3.2 HNuepuus, macca, INIOTHOCTH 4 1 P

33 Cuia. Bungsicun 14 1 2 https://m.edsoo0.ru/9RNDRUON



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

=

Hroromnopaszaeiy 21

Pasnen 4./1aBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB

Jasnenue. llepenaua napneHus

4.1 TBEPBIMU TEJIAMH, )KUJKOCTAMHU U 3 https://m.edsoo.ru/X0DW367P2
ra3amu
https://m.edsoo.ru/2MVXZ0KL
4.2 JlaBIIeHUEKUIKOCTH 5 4
43 AtmocdepHoenaBiIeHUE 6 https://m.edsoo.ru/T7134SXNO
44 JlelicTBUE KUIKOCTH U Ta3a HA . ) 3 https://m.edsoo.ru/NFE60Y 8N
' HNOrpyXEHHOE B HUX TEIIO K
Hroronopaszneny 21

Paznen 5.Padora u MOIIHOCTH. JHEPrusi
https://m.edsoo.ru/75LMREDY

5.1 PaGora u MomrHOCTH 3 1 1
52 TIpocThleMeXaHU3MBbI 5 1 lglttns://m.edsoo.ru/ 504NOQXKX
53 MexaHHYeCKasIHEPrUs 4 1 1 Ettns://m.edsoo.ru/G30454EM
Hroronopaszneny 12
Pe3epBHOEBpEMSI 3

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME



https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/G3O454EMT

8 KJIACC

KoanuecTBouacoB

Ne HaumeHoBaHMepa3aejioB U duekTpoHHbIe (LM (POBbHIE)
n/m TeMIporpaMMbl Becero  Konrpoabnbiepa0dorel  IIpakTuyeckuepadoTrsl  oGpa3oBaTejbHbIEPECYPChI
Pa3gen 1.TenuioBblesiBJIeHUS
1.1 Ctpoenue 1 cBOMCTBaBELIECTBA 7 https://m.edso0o.ru/REQZNCIPM
1.2 TennoBbIenpPOLIECCH 21 5 https://m.edsoo.ru/FI42A5VZA
Hroronopaszneny 28
Pa3nen 2.0/iekTpuyecKne 1 MATHUTHBIE SIBJI€HHS
DJeKTpUYECKUe 3apsiibl.
2.1 3apsiKeHHbIE Tella U UX 7 1 https://m.eds0o.ru/R4QORCTQ4
B3aNMOJICHCTBHE
2.2 [TocTOSHHBIMAAEKTPUUECKUNTOK 20 7 https://m.edsoo.ru/PBOQBOWS2B
2.3 MarHuTHBICSIBICHUS 6 1.5 https://m.edsoo.rt/BULAFRBRA
2.4 DneKTpOMarHUTHASTUHYKITUS 4 https://m.edsoo.ru/7QOD8EL15
Uroromnopazaeny 37
PesepBHOEBpEMs 3
OBIIEE KOJIMYECTBO YACOB I10 68 1455

I[TPOTPAMME


https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

Ne HaumenoBaHuepasaejioB u KosmmyecTBo4acos JyekTpoHHbBIE (HU(POBHIE)
n/m  TeMIporpamMmmel Bcero  Kourpouabnbiepadorsl  IlpakTuuecknepaGornl  00pasoBaTebHbIEPECYPChI
Pa3nen 1.MexaHn4decKuesiBJeHHS
1.1 MexaHprdeCkoe ABIKEHHE H 10 1 https://m.edsoo.ru/CEOGHRGTL
CHOCOOBI €r0 OMHUCAHUS
1.2 BsaumonerictBueren 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBICOXPAaHEHHS 10 https://m.edsoo.ru/SHEC3Y25B
Wroronopaszaeny 40
Pa3nen 2.MexaHn4ecKHe K0J1€0aHUSA H BOJTHEI
2.1 MexaHnuecKueKoIe0aHus 7 https://m.edsoo0.ru/SSVIGSAI3
2.2 MexaHNYeCKUEBOIHBI. 3BYK 8 1 https://m.edsoo.ru/DHIJG8AS0
Hroronopaszneny 15
Paznen 3.2/ieKTPOMarHuTHoeE 10Jie U 3JIEKTPOMATHUTHBIE BOJTHbBI
3.1 UEKTPOMATHATHOE MOJIe K 6 2 https://m.edsoo.ru/DT98BSEY0
JIEKTPOMATrHUTHBIC BOTHBI
Hroronopazaeny 6
Pasznen 4.CBeToBbIesIBJICHUS
4.1 3aKOHBIPACIIPOCTPAHCHUSICBETA https://m.edsoo.ru/HBN3INMK2M
4.2 JIMH3BI ¥ ONITUYECKUETIPUOOPHI https://m.edsoo.rt/20WNYKRX1
P
4.3 a30XEHNE OLIIOTO CBETa B 3 2 https://m.edso0.1u/2Z5AHODTO
CHEKTP
Uroromnopazaeny 15

Pa3zgen 5. KBaHTOBLICSIBJICHUSA


https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

51 Hcnyckanue u norjiomeHue 4
’ CBETa aTOMOM

52 CrpoenueaToMHOTosiApa
5.3 S nepubiepeakin
Uroronopaszneny 17

https://m.edsoo.ru/BK5SE4AQQ8

https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF

Pasnea 6.IloBTOpuTE/ILHO-00001IAIOIIUITMOYJ/Ib

IToBTOpenue n 06001IeHNE

6.1 coziepKanus Kypca (pusuKu 3a 9 2 https://m.edsoo.ru/JKQXVIEBE
7-9 knacc
Hroronopaszneny 9
OBIIEE KOJIMYECTBO YACOB 102 7

I10 ITPOT'PAMME


https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne KoanuecTBouacon
Be Matauzy  DyieKTPpOHHBbIEH(POBHIEOOPA30
n Temaypoka Kontpoasubl  IIpakTuyeck
er YyeHHus BaTe/IbHbIepecypChl
/ epadoThI nepadoThl
0

I

®usnka — Hayka o npupoe. JABneHus
npupobl. PU3HUYECKUESBICHUS
MexaHnnyeckue, TEIIOBbIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBEIE,
3BYKOBBIE SIBJICHUS

https://m.edso0.ru/35YPBIWS5K

https://m.edsoo.ru/I116US53L6H

dusnueckne BeIMYUHBI U UX HU3MCPCHUC

https://m.edsoo.ru/6ZYFTFPA7

VYpoxk-uccnenosanue "N3mepenne
TEMIIEPATyPhI PU TTOMOIIIH
YKUJKOCTHOTO TEPMOMETpA M JaTINKA
TeMiepaTyps!"”

Kak ¢usuka u apyrue ecrecTBEHHBIE
HayK{ U3Yy4aloT MPUPOTY.
EcTecTBeHHOHAy4HBIN METO/ MMO3HAHUSI.
Ornucanne pU3NYeCKuX sSBICHUN C
IIOMOIUIBIO MOJENIEN

VYpok-uccnenosanue "[Iposepka
TUIOTE3bI: TaJbHOCTh MOJIETA IIAPUKA,
MyIIEHHOTO TOPU30HTAIIBHO, TEM
Oosbliie, yeM OOJbIIe BRICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,
JTOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEILIECTBA

JIBM>KEHHEUaCTUIIBEILICCTBA

https://m.edsoo.ru/VOQGCNSIMP

https://m.edsoo.ru/3LPP2HPX?2

https://m.edsoo.ru/9YLZITEMU

https://m.edsoo.ru/FSPU40LYR

https://m.edsoo.ru/HQ31SN1F3

Ypoxk-uccnenoanne «OMbITHI 11O
HaOJIFOACHHUIO TEIJIOBOTO PACITUPEHUS

https://m.edsoo.ru/FT87UNTLS



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS

ra3oB»

https://m.edsoo0.ru/STRDWACX

10 ArperatHbiecOCTOSIHUSIBEICCTBA M
B3anmocBsA3b Mek1y CBOMCTBAMH
BEIIIECTB B Pa3HBIX arperaTHbIX

11 COCTOSTHUSIX M UX aTOMHOMOJICKYJIIPHBIM https://m.edsoo.r/AWM I DBI48
CTPOCHHEM.
Oco0eHHOCTHATPETATHBIXCOCTOSTHUMBO,T
bl

12 Mexanunueckoe aBuxeHue. PaBHomepHoe https:/m.edsoo.ru/3W6CCIHB1
Y HEpaBHOMEPHOE JIBFDKCHHE

13 Ckopocts. EnunuisickopocTu https://m.edso0.1u/29GPTJAKL

https://m.edsoo.ru/PVHMNWAU

14 Pacuer myTH ¥ BpeMEHHU [[BHXKECHUSL A
WNuepuusi. 3aKkoH UHEPIUH.

15 BsaumopeiicTBHe Te Kak MPUYUHA https://m.edsoo.ru/KX5510IBX
WU3MEHEHUsS CKOPOCTH JIBHIKECHUS Tell

16 IImoTHOCTE BemecTBa. Pacuet Macchel 1 https://m.eds0o.ru/0S71X3DPS
o0BEMa TeJjia Mo €ro MIOTHOCTH

17 Ha6opaTopHa;.1‘ pabora «Ompenenenre https://m.edsoo.ru/OH22PX7CX
IUIOTHOCTH TBEPJIOTO TEJIa

jg ~ Pemenne sanat o Teme "lioTHOCTS https:/m.eds00.1/SODY VY G49
BEIIIECTBA
Cuia Kak XxapaKkTepUCTHKA

19 Baumoneiictus Ten. CUIaynpyrocTH. https://m.edso0.ru/NVS6FY 1G2
3akonl 'yka
JlaGopatopHas pabora «3yuenue

20 ~ 3aBHCHMOCTH PaCTAACHHA https://m.edsoo.ru/PXXW6DHXE
(medhopmanun) mpy>KUHBI OT
IIPUJIOKEHHOM CUIIBI»

21 SBnenuersarorenus. CUmaTsIKecTH https://m.edsoo.ru/OCWIXFNOE

22 CBs13b MEXKTY CHIIOH T:DKECTH H MAcCOd https://m.edsoo.ru/8PZHPV1YJ

Tena. Bec Ttena. Pentenue 3ama4d mo teme



https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ

"Cuna Tsxectu"

Cuna TsDKeCcTH Ha IpYTUX IUIaHeTax.

23 https://m.edsoo.ru/IM2DOKYLI
Du3HYeCKHEXAPAKTCPUCTHKUILIAHET

24 Vsmepenuecui. JluHamomerp https://m.edsoo.rw/ITIZGKCKH

25  Becrena. HeBecomocTb https://m.edsoo.ru/UAOISQSRE

26 CriokeHue JIBYX CHJI, HAIPaBJIEHHBIX 110 https://m.edsoo.ru/L6SNUZVZS
OJIHOM TIPAMOI. PaBHOIEHCTBYOINASCHUIT — ]

27 F;iiiii;iﬁ;iﬁ;?fzin" https://m.edsoo.rt/MKPXDZNXS5

28 %I;ZEEZ ;Krfg;;;eﬂ‘*e“; fe;ie;f TOKOA. https://m.edsoo.ru/TA1EOSMMH
JlaGopaTopnas padota «M3yuenue

79 | 3ABHCHMOCTH CHJIBI TPCHHS CKOJILKCHHUS https://m.edsoo.ru/TAOP4B3OA
OT CHJIBI JABIICHHS M XapaKTepa o '
CONPUKACAOIIMXCS TOBEPXHOCTE»

30 Ezgizgzig?oﬂmaezgﬁﬂe“e https:/m.eds00.ru/5YY23XXSD
Pemenune 3aga4d mo Tremam: «Bec Temay,

31 «I'paduueckoe u3o0paskeHue CUII», https://m.edsoo0.ru/T9V639RZF
«Cuibly, «PaBHOIEMCTBYIOIIAS CUIT»
KoHnTtponbHas paboTa mo Temam:

39 «MexaHnueckoe JBIKEHHEe», «Macca, https://m.edsoo.ru/PAROSWEAD
IIOTHOCTHY, «Bec tenay, «I'paduueckoe — '
n3o0paxenue cuim, «CHIIb

33 Jansere, CrocoGus yvenernn hitps://m.edso0./2TVMIFDL

34 JlaBiieHue ra3za. 3aBUCUMOCTD JIaBJICHUS https://m.edsoo.ru/544Y MX9WR
rasa ot 00béma, TeMIeparypsl o '

35 [epenaua naBieHus TBEPABIMU TEIAMHU, https:/m.edsoo.r/CG5POSNWO
KHUJIKOCTSMH ¥ ra3zamu. 3akoullackais - '

36 ~ HaBJICHHE B KHIKOCTH M rase, https:/m.eds00.ru/K7T1219UC
BBI3BAHHOE JIEHCTBUEM CUJIBI TSHKECTU

37 Pemenwne 3agau o teme «JlaBnenue B https://m.edsoo.ru/UHHC5RB6W



https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W

JKAIKOCTH U rase. 3akoHllackais»

38 CooO0maronmecsacocy sl https://m.edsoo.ru/7HDBMDHR?2

39 ['uapaBInYeCKUUITPECe https://m.edso0.ru/67X2L.F396

40 ~ Manomerper. . https://m.edsoo0.ru/5G846G 718
[TopuIHeBOMKUIKOCTHBIHACOC
Atmocdepa 3emmn. [Ipuannsr
CYIIECTBOBAHHMS BO3YLTHOH 000TOYKH

41 3emm. https://m.edsoo.ru/DRQ6ZPW 1M
3aBUCHMOCTHATMOC(HEPHOTOAABICHUSIOT
BBICOTBIHA/TyPOBHEMMOPSI

42 BecBosayxa. ATMOC(epHOEIaBIeHHE https://m.edsoo.ru/PYRNEDISY

43 W3mepeHne aTMocqepHoro AaBieHHs. https://m.edsoo.ru/2183TIPD4
OmneiT Toppuuenu

44 3aBUCHUMOCTBH aTMOC(EPHOTO JTaBICHUS https:/m.edsoo.re/Y WIFWMZIJ
OT BBICOTHI HaJ] YPOBHEM MOPSI

45 bapomerp-anepoun. AtmocepHoe https://m.edsoo.rt/ WBNXTP7GR
JIABJICHUE HA Pa3IMYHBIX BHICOTAX

46 |~ Pemenne ':fa;[aq 1o Teme "AtmochepHoe https://m.edsoo.rut/YWVWLSTAI
JTaBJICHUE
JlelicTBUE )KUJKOCTH U Ta3a HA

47 morpyeHHOE B HHX TEJO. https://m.edsoo.ru/SMG9FR466
ApxumenoBacuiia
JlabopaTtopHas pabora «OnpeneneHue

48 BBITAJIKUBAIOIICH CUJIbI, IEHCTBYIOMICH https://m.edsoo.ru/7U40IDLK?2
Ha TeJIO0, MOTPYKEHHOE B )KUIKOCTb)
JlaGopaTopHas paboTa 1o Teme

49 «I/ICCJ'IC,ZLOBaHIfe 3aBHCHMOCTH Beca Tela https://m.edsoo.r/0UOBGKKSW
B BOJIE OT 00bEMa MOTPYKEHHOU B
YKHUJIKOCTh YaCTH TeJa»

50  IInaBanueren https://m.edsoo.rut/UMAE9Q10Y
JlaGopaTtopHnast pabota

51 "KoHcTpynpoBaHue apeomeTpa Win https://m.edsoo.ru/BGOVBS63P

KOHCTPYUPOBAHHE JIOAKH U ONIPEIEIICHUE



https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P

e€ rpy30noabEMHOCTH"

52

53
54

55

56

57

58

Penrenue 3amaud mo remam: «IlnaBanue
cynoB. Bo3ayxomnaBanuey, «/laBienue
TBEPJBIX TEN, )KUIKOCTEH U Ta30B»

MexannueckaspadboTa
MomHoCcTh. EMMHUIIBIMOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPH MOABEME
o jaecTtHure"

IIpocTeie MexaHu3MBbl. Pbryar.
PaBHOBecue cui Ha peryare

KonTponbhas pabota no teme
«/laBnenue TBEpIBIX TEN, KUIAKOCTEH U
ra3oBy» / Bcepoccuiickast mpoBepodHas
pabota

PesepBHblit ypok. Pabota ¢ Tekctamu o
TeMme «/laBieHue TBEPIbIX T,
KHJIKOCTEH U ra3oBy / Becepoccuiickas
IIpoBepoYHas paborta

https://m.edsoo.ru/R7VHLA600Q

https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR 1X

https://m.eds0o0.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS?2

https://m.eds00.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

59

60

61

62

63
64

Peryaru B TexHuKe, OBITY U TIPUPOJIE.
JlaboparopHas pabota «MccrnenoBanue
YCJIOBHI paBHOBECHSI pblyara
Pemenue 3agau no reme «YcinoBus
paBHOBECHSI phlUara»

Koaddurment nonesHoro nercTBus
Mexanu3ma. JlaboparopHas pabota
«M3mepenue KII/] nHakinoHHOM
MIJIOCKOCTH

Pemrenne 3agau mo teme "Pabora,
MotmHoCTh, KITJT"

Mexannueckas sHeprust. Kunetnueckas
Y TIOTEHIUAIbHAS YHEPTUS

3aKOHCOXPaHEHUSAMEXAHNYECKOMIHEPT U

0.5

0.5

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6AXDHFS8N

https://m.edsoo.ru/4AYEYZDMW

https://m.edsoo.ru/VF5XBQLVS

https://m.edsoo.ru/3HQE7HOYK

https://m.edso0.ru/46Y22ZPME



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME

u

65

66

67

68

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAIBHOE OIpEEICHHE
M3MEHEHUs] KHHETUYEeCKOU 1
MIOTEHI[UAIIbHOW SHEPTUH NIPU
CKaThIBaHUH TeJa 10 HAKIOHHOM
IJIOCKOCTH"

Konrponsnas padora no teme «Pabora u
MOITHOCTb. DHEPTUSI»

PesepBHbIii ypok. PabGoTta ¢ TekcTamu mo
teme "MexaHuyeckoe JABUKeHHe"

PesepBuelit ypok. Pabota ¢ Tekctamu o
teme "Pabora. MomHocts. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo0.ru/AECZ9T7EC

https://m.edsoo.ru/MJJPGGSA3

https://m.edso0.ru/XT2SMNZYM



https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne

- Temaypoka
n

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU
TEOPUU U UX OIBITHBIE
TIOATBEPKICHUS

Macca u pazmep aTOMOB U
MOJIEKYJI

KoanuyecTBo4acos

Bce
ro

KonTtpoJsbHble
padoTshI

IIpakTHyeckue
padoThI

Haranzyq
eHHs

duekTpoHHbIenppoBBICOOpPa3OBATE

JIbHbIEPECYPCHI

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

Mogaesnu TBEPAOTO, )KUAKOTO U
ra3000pa3HOro COCTOSHUMN
BEIIIECTBA

https://m.edsoo.ru/HVW3WMRAS

OObsicHEeHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOro
COCTOSIHUH BEIIECTBAa HA OCHOBE
MOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU

Kpucramnmueckue u
amopHbIeTena

CMaunBaHue U KanWUISIPHOCTD.
[ToBepxXHOCTHOE HaTsKEHUE

https://m.edsoo.ru/DJYTZQHS3

https://m.edso00.ru/8G73PVM40

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

TennoBoepacupenue u
coKaTue

Temneparypa. CBs3b
TEMIEPATYPbI CO CKOPOCTHIO
TEIJIOBOT'O JIBUYKEHUS YaCTHI]
Baytpennss sueprus. CriocoObl
U3MEHEHUS] BHYTPEHHEN
SHEPIUH

https://m.edsoo.ru/I3N30OKS&L

https://m.edsoo.ru/5XSV6F15B

https://m.edsoo.ru/BBVCIOMHG6



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6

10

11

12

13

Buasitenonepenaun
VYpoxk-koH(pepeHus
"[IpakTHUeCcKOE UCIOIBb30BAHUE
TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB B LIEJIX
sHeprocOepexeHus"

KomnuecTBOTEILIOTEI.
VY nenbHagTENII0EMKOCTD

YpaBHeHHE TEIJIOBOTO OalaHca.
TemnmooOMeH u TEIIOBOE
paBHOBeCHE

https://m.edsoo.ru/ WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.edso0.ru/88291DDIZ

https://m.edsoo.ru/P52QUVQJE

14

15

JlabopaTopHas pabora
"HccnenoBanue IBIEHUS
TEIJI000MEHa MTPU CMENIMBAHUN
XOJIOAHOU U ropsiueit Boabl"

PacuyeT koan4yecTBa TEILIOTHI,
HEOOXOAMMOTO JIJIsi HarpeBaHUs
TEJa U BBIICISEMOrO UM IIPH
OXJIAXKICHUH

https://m.edsoo.ru/FR2N6N5SGV

https://m.edsoo.ru/JSMRA1APW

16

17

18

19

JlabopaTopHas pabota
"OnpeneneHue yaeapHOU
TEIJIOEMKOCTH BerecTBa"
DHeprus TOIINBA. Y JeIbHas
TEIUIOTa CTOPaHUS
[1naBnenue u oTBEepACBaHHE
KPUCTALTUYICCKHX TEJL.

VY aenbHasTEIUIOTAIIaBIICHUS

JlaboparopHast pabota
"Onpenenenue yaenbHOU

https://m.edsoo.ru/40IT1ZJAH

https://m.edsoo0.ru/683AIXYWS

https://m.edsoo.ru/JHE5SA1PJF

https://m.edsoo.ru/LCQXVHGHD



https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD

TEIUIOTHI [JIaBJIeHU JIbaa"

20

21

22

[TapooGpazoBanue u
koHAeHcanus. Mcnapenue

Kunenue. Y nenpHas temnora
napooOpa3oBaHus U
KOHJICHCAIIUU. 3aBUCUMOCTh
TEMIIEPATYPbl KUIICHUS OT
aTMoc(hepHOro JaBIeHUS

BrnaxHocTs Bo3ayxa.
JlaboparopHast pabota
"OnpeneneHue OTHOCUTEIbHOU
BJIQXKHOCTH BO3ayxa"

https://m.edso00.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3amau Ha
OnpeesICHUE BIaXKHOCTH
BO3JyXa

https://m.edsoo.ru/N4XJEXGAL

24

25

26

[TpuHIUIB pabOTHI TETIIIOBBIX
neurateneii. [TapoBas TypOuHa.
JIBATaTeNnbBHY TPEHHETOCTOPaH
us

KIIJI TermoBOoro aBHraTes.
TennoBeie JABUTATCIIN U 3allluTa
OKpYKarolleil cpeapl

3aKOH COXpaHEHUs 1
MIpEBpaILECHUs DHEPTUU B
TEIUIOBBIX MpoLeccax

https://m.eds0o0.ru/6BKWSWYG6

https://m.edsoo.ru/UJA3IDRDOH

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroToBka Kk KOHTPOJIBLHOU
pabote mo Teme "TeruioBbie
SIBJICHMS.
I/I3MGH€HI/IeaFPeFaTHbIXCOCTOHH
uiBeniecTna'”

https://m.eds00.ru/9AQ53CC7C



https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

28

29

30

31

KonTponbhas pabota no teme
"TeroBbie sIBICHUS.
H3MeHeHue arperaTHbiX
COCTOsIHMI BemiecTa"

Dnekrpusaius Ten. /[Ba pona
AJIEKTPUIECKUX 3aPsI0B
Ypok-uccienoBanue
"DnexkTpu3anus Tea UHAYKIUEH
Y TIPU COTNIPUKOCHOBEHHUH"
B3anMopencTBre 3apssKeHHBIX
ten. 3akoH Kynona

https://m.edsoo0.ru/0X03133KU

https://m.edso00.ru/9EESKDQMD

https://m.edsoo.ru/JALQFK67]

https://m.edsoo.ru/LIJCQZZS9

32

DIIEKTPUYECKOE TOJIE.
HanpsixeHHOCTB
3JIEKTPUYECKOTO MOJIA.
[TpunIun
CYHEPIO3ULIMUAIICKTPUUECKUX
noJsiei

https://m.edso0o.ru/N79CZGZ1J

33

34

35

36

37
38

Hocurenu snexkrpuueckux
3apsaA0B. DJIEMEHTAPHBIN 3apsl.
Crpoenue atoma

IIpoBOAHMKY U AUDIIEKTPUKHU.
3aKOH COXpaHEHUsI
3JIEKTPUYECKOT0 3apsiaa

Pewienue 3ana4d Ha npuMeHeHUe
CBOMCTB AJIEKTPUUECKUX
3aps10B

DNEeKTPUUECKUN TOK, YCIOBHUS
€ro CyLICCTBOBAHHUS.
HcTOYHMKH 2IEKTPUIECKOTO
TOKa

JleficTBHS 2IEKTPUIECKOTO
TOKa

VYpok-uccnenosanue "JleiictBue

https://m.edsoo.ru/AFOQIKADMV

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWIJ5

https://m.edsoo.ru/ISIMP3J3M

https://m.edsoo0.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU

39

40

41

3JIEKTPUIECKOTO TIOJIS Ha
MIPOBOJIHUKHU U IUDJIEKTPUKH"
DIEKTPUUYECKHUM TOK B
MeTaJuIax, KUAKOCTIX M razax
DneKTpuYecKas 1enb U e€
COCTaBHBIEC YaCTH

Cuna toxka. JlabopaTopHas
pabota "U3mepenue u
peryJMpoBaHue CUJIbl TOKA"

0.5

https://m.edsoo.ru/E4COOOYPF

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNIJI

42

43

44

45

DNeKTpUUYeCcKoe HaMpsKEHHE.
Boast™merp. JIaboparopHas
pabora "M3mepenue u
peryiupoBaHue HapsHKEHHs"
ConpoTHuBieHNE TPOBOAHUKA.
VY aenbHOE CONPOTUBIICHUE
BEIIIECTBA

JlaboparopHas pabota
"3aBUCUMOCTD JIEKTPUUECKOTO

COIPOTUBJICHUA IMPOBOJHUKA OT

€ro JJIMHEI, IIOIIAIN
MONEPEYHOI0 CEYEHUs U
Marepuaia"

3aBHCHMOCTD CHJIbI TOKA OT
HanpsbkeHus. 3akoH OMma Jyuist
y4acTKa Ienu

0.5

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/ESU0SPC4G

https://m.edsoo0.ru/4JDASGZNX

https://m.edsoo.ru/VEZPE7Q80Q

46

47

JlabGopaTopHas pabora
"HccenoBanyue 3aBHCUMOCTH
CHWJIBI TOKA, WIYIIECTO Yepe3
PE3UCTOP, OT COMPOTUBICHUS
pe3ncTopa M HaNPSHKCHHS Ha
pe3uctope"
[TocnemoBarenbHOE U
MapajuIeIbHOEe COCTHHCHUS
MIPOBOTHUKOB

https://m.edsoo.ru/X5STHIN3RM

https://m.edso00.ru/HJ990Q3493



https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493

48

JlabopaTopHas pabota
"[IpoBepka npaBuiIa CIOKEHUS
HaNpsHKEHUN MpU
I10CJIEI0BATEILHOM
COEJIMHEHHH JIBYX PE3UCTOPOB"

https://m.eds00.ru/VO3VYPOTS

49

50

51

52

JlabopaTopHas pabota
"[IpoBepka mpaBuiIa 11 CUIIbI
TOKa MpHU NapauieIbHOM
COEIMHEHHH Pe3UCTOpPOB"

Pemienue 3a1a4 Ha IpUMEHEHHUE
3akoHa OMa 715 pa3InyHOro
COEZMHEHUs MPOBOIHUKOB

PaGota u mourHOCTH
AJIEKTPUYECKOTO TOKA.
3akon/lxxoynsa-Jlenna
JlaGopaTopHas pabora
"Onpenenenue padoTsl U
MOIIHOCTH 3JIEKTPUYECKOTO
ToKa"

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZZ4

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92V8JHA

53

54

55

56

57

DNEKTPUUYECKHE LIETIH U
MOTPEOUTENH INEKTPUICCKON
SHEpruu B ObITY.
KopoTkoe3ambikanue

IlocTosTHHBEIEMArHHUTHI,
UXB3auMOJEHCTBUE

Ypoxk-uccienoBanue
"M3yueHue nojen noCTOSHHBIX
MarHuToB"

MaruuTtHoe noje. MarHuTHoe
noJie 3eMJIM B €ro 3HauYeHHe
TS SKA3HU Ha 3emiie
[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme
"DeKTpUUeCcKUe 3apsbl.

https://m.edsoo.ru/1L3KZ2XILM

https://m.edsoo.ru/KL1ZHIKQF

https://m.edsoo.ru/1GL7RJQOR

https://m.edso00.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5



https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5

3apsoKeHHBIE Tela U UX
B3aumoaenucTBus. IlocTossHHBIN
SJIEKTPUYECKUN TOK"

58

59

60

61

KontponbHas paboTa mo teme
"DneKkTpuueckue 3apsbl.
3apsoKeHHBIE Tea U UX
B3aumoaeucTBus. IlocTossHHBIN
JeKTpuyecKkuit Tok" /
Bcepocculickas npoBepo4Has
paborta

PesepeHsiii ypok. Pabora c
TEKCTaMH IO TeMe
"[1oCTOSIHHBIN TEKTPUUECKUI
Tok" / Beepoccuiickast
IpoBepoyHas paborta

OmnsiT Opcrena. MaruutHoe
T10JIE DJIEKTPUYECKOIO TOKA
MarauTtHoe 1ose KaTylIKH C
TOKOM

[IpuMeHeHue PIEKTPOMArHuTOB
B TexHUKe. JlaboparopHas
paborta "U3yuyenue neicTBus
MarHuTHOTO HOJIS Ha
MPOBOJHUK C TOKOM"

0.5

https://m.edsoo.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

62

DIEeKTpOABUTATEID
IIOCTOSIHHOT'O TOKa.
Hcnonb3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIIOpTE.
JlaGopaTopHaspaboTa
"KoHcTpyupoBaHue u u3yueHue
paboTHI AJIEKTpoaABUTATENS "

https://m.edsoo.ru/7VY QODMFN

63

OneiTel Dapanes. 3aKoH

https://m.edsoo.ru/YSDW34FVO0



https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0

64

65

66

67

3JIEKTPOMATHUTHOW UHIYKIIHH.
[IpaBuno Jlenna

Onexrporereparop. CriocoObl
MOJIYYCHHS DIIEKTPHUCCKONR
SHEPruu. DIIEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrHU

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DeKTpUUEeCKUE U MarHUTHbBIE
sIBJICHUS"

KonrtponsHas pabora o Teme
"DNeKTpUYEeCKUE U MarHUTHbBIE
sIBJICHUS"

PesepeHsiii ypok. Pabora ¢
TekcTaMu 1o TeMe "TemoBuie
aBIICHUS"

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B

https://m.edsoo.ru/APBXXTADS

https://m.eds00.ru/4BSGKYQ1X

68

PesepeHsiii ypok. Pabora ¢
TEKCTaMU 110 TeMe "MardHuTHbIe
aBIIeHUS"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

14.5

https://m.edsoo.ru/ISHXLLTXX



https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

N KoinuecTBouacos 1 3 N 5
° ataus JIEKTPOHHbIeNM(PPOBHIEOOPa30
Temaypoka Kontpoasn  IIpakTHuec y P P P
n/m Bcero YeHHsA BaTeJIbHbIepeCypChl
blepadoThI KHepadoThl

1 Mexanuueckoe B eHHE. 1 https://m.edsoo.ru/UP3I88VCD
MarepuanbHasTOuKa

) Cucrema orcyeta. OTHOCUTENBHOCTD | https:/m.edsoo.re/UWFLOQ33T
MEXaHUYECKOTO JIBHYKCHUS

3 EzBHOMepHoenpﬂMOHHHeHHOeﬂBH}KeH 1 https://m.edsoo.rt/E65SRWOZKO
HepaBHoMepHOE NpAMOIUHENHOE

4 nerokenne. CpeaHsst i MTHOBEHHAs 1 https://m.edsoo.ru/LO43PYTGB
CKOpOCTh

5 HpsmosHHeRHOCPaBROY CKOPCHHOCBH I https://m edsoo.r/SKUY WCHB0
JKEHHE. Y CKOpEHHUE
CxopocTh IpSIMOIMHEHHOTO

6 PaBHOYCKOPEHHOTO JABH)KEHUS. 1 https://m.edsoo.r/HXCDF3ZC8
['paduk ckopoctu
JlabopaTtopHnas pabota "Ornpenenenue

7 YCKOPEHHA Tea pH 1 1 https:/m.edsoo.ru/IKKINJFOS8
PaBHOYCKOPEHHOM JIBH)KEHUH T10
HaKJIOHHOM miiockocTu"

8 CobonHoe nazenye Tei. OmbITeL 1 https://m.edsoo.ru/NMQA4GGEOQ
["anunes
PaBHOMEpHOE ABMXKEHUE TTIO

9 OKpyskHoctH. Ilepron u acrora 1 https:/m.edsoo.rs/PVRBIDTTH
obparenus. Jluneitnas u
YTII0BasCKOPOCTH

10 LleHTpPOCTPEMUTETBHOCYCKOPEHHUE 1 https://m.eds00.ru/OSLFGWFZY

11

ITepssiii 3akoH HeroTOHA. BekTop

https://m.edsoo.ru/T4ADTURL3K



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K

CHIJIbI

Bropoii 3akon HeroToHa.

12 9 https://m.eds00.ru/SA28NGVEV
PaBHOzelicTByOIIAs cuiia

13 Ipemuii saxoi Hyioroma. https://m.edsoo.r/XPFY G64RM
Cyneprnio3unus cui

14 Pemenue 3aza1 na npuMeHeHme https://m.edsoo.ru/GEM2S4HK9
3ak0HOB HproTOHA

15 Cunaynpyroctu. 3akoHl 'yka https://m.edsoo.ru/BHBXXRIJQ

16 ~ Pewennesanaino reme «Cuna https://m.edsoo.n/HMLIAMN]12
YIIPYTOCTH»

17 Jlaboparopras pabota «Onpenencnue https://m.edsoo.ru/T4APAJAFV1
KECTKOCTH TPYKUHBD»

18 Cunarpenus https://m.edsoo.ru/B4WPRAS8I7

19 Pemernne 3anad no reme «Cra https://m.edsoo.ru/PJDH2DCIT
TPEHHSD)

20 Jlaboparopnas pabota "Onpe;[eneHI/f'e https://m.edsoo0.ru/C56RD8K X8
K03 UIMEHTa TPSHUS CKOJIBKCHUS
Pemenue 3anay no teme "3akoHbI

21 Herorona. Cuia ynpyrocru. https://m.edsoo.ru/VT3T38KBU
Cunarpenus"
Cuia TSKECTH U 3aKOH BCEMHPHOT'O

22 TSATOTEHHUSL. https://m.edsoo.ru/MEETXGF6Q
Y cKopeHnecBOOOTHOT 0TI ICHHS
Ypok-koHpepeHus "[IBuKeHHE T

23 BOKPYT TPaBUTAIIMOHHOTO LIEHTPa https://m.edsoo.ru/BLGGQ9259
(Conneunas cuctema). ['anaktukn"
Pemenue 3anau no teme "Cuna

24 TSDKECTH U 3aKOH BCEMHPHOTO https://m.eds00.ru/VO2GVS8YAT
TArOTeHUs"

25 HepBas Kocwmireckas CKopoCTe. https:/m.edsoo0.ru/563XRG6ED

HeBecoMocTh u neperpysku



https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED

26

PaBHOBecue maTepuanbHOW TOUKHU.
AOGCOmOTHO TBEPAOE TEIO.
PaBHOBecue TBEpOTO TENA €
3aKPEIUIEHHOW OCBIO BPALLICHHUS.
MomenTtcuibl. LleHTpTsikecTH

https://m.edsoo.ru/AONEMB459

27

28

29

30

PaBHOBecue MaTepuanbHOW TOUKHU.
AOGCOmOTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OChIO BPALLICHUS.
MowmeHnTcunnsl. LleHTpTsixecTn
Pemenue 3amau mo reme "MomeHT
cuibl. LleHTpTskecTn"

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo
TeMe "MexaHu4YecKOoe ABHKEHHE.
BzaumoneiictBueren"

KoHTponbHas pabora 1o Teme

"MexaHN4eCKOe IBIKEHUE.
B3aumonetictsueren"

https://m.edsoo.ru/GAMQW4SLS

https://m.edso00.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVXS5J

https://m.edsoo.ru/J1IBOUJ2YG

31

32

33

Nmnynbe Tena. UMmynse cuibl. 3aKoH
COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEyNpyroeB3anMOEHCTBUE

Penrenue 3amad mo teMe "3aKkoH
COXpaHEHHUs uMmIryiabca"
VYpoxk-koHpepenuus "PeaktuBHOE
JIBU)KEHUE B MPUPOJIE U TEXHUKE"

https://m.edsoo.ru/7PISBWQD2

https://m.edsoo.ru/LOQO6EH&EF9

https://m.edsoo.ru/3UH32H4RL

34
35

36

Mexanude CKaHpa60Ta 1 MOIIHOCTB

Paborta cuibl TSKECTH, CUITBI
YIPYTOCTH U CHJIBI TPEHUS

JlaboparopHas pabota «Onpenenenue
paboThI CHITBI TPEHHUS TIPU
PAaBHOMEPHOM JABMIKCHUU TECJIa 110
TOPH30HTAILHOW TTIOBEPXHOCTHY

https://m.edsoo.ru/FCOHVOYXP

https://m.edsoo.ru/Y4H20OMDHI

https://m.edsoo.ru/609HFE1P§



https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

37

38

39

40

CBs13b SHEpruu U padoTHI.
IToreHumanpHas sHeprus
Kunernueckas sneprus. Teopema o
KMHETUYECKOW JHEPTUHU

3aKOH COXpaHEHUsI SHEPTUU B
MEXAHUKE

JlaboparopHas pabota «3ydenue
3aKOHA COXPAHCHHSI SHEPTHUI)

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

https://m.edso0o.ru/OTVK8KJXB

41

42

43

44

KonebarenbHoe IBUKEHHUE U €TO
XapaKTEPUCTUKU

3aryxaromye KojaeoaHus.
Brinyxnennsie koneOanus. Pezonanc
MaremaTtuueckuii u
MPY>KUHHBINMAsTHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojaebaHui oT KECTKOCTH
MIPY>KUHBI M MacChl Tpy3a»

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACA6R4KS

45

46

47

IIpeBpanieHue 3Hepruu Npu
MEXaHHUECKUX KOJIeOaHUsIX
JlaGopatopHas pabota «OnpeneneHne
YacCTOTHI ¥ TIEPHOJIa KOJIeOaHmit
NPY>KHHHOTO MasiTHUKa

JlaGopaTtopHnas pabota «IIpoBepka
HE3aBUCHMOCTH NIEproJIa KoJeOaHuit
rpy3a, IOJBEHIEHHOTO K HUTH, OT
Macchl Tpy3a»

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FVIY2NUGC

https://m.edsoo.ru/6YGEHWS8DT

48

49

Mexaunueckue BoiaHbL. CBOWCTBA
MeXaHW4eCKUX BOJH. [IpogosibHbIE 1
MTONEPEYHBIEBOTHBI

Ypok-koHpepeHmus "MexaHudeckue
BOJIHBI B TBEPJIOM TETIE.
CeiicMnuecKkueBOIHBI"

https://m.edsoo.ru/QHBQ3U5SXV

https://m.edsoo.ru/6PNOHXSJA



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

50

51

52

53

3ByK. Pactipoctpanenue u oTpakeHue
3BYyKa

Ypok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3ByKa OT
4acCTOTHI"

['poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTUYECKHIpEe30HaHC
VYpoxk-koudepenuus "YabTpa3Byk u
uH()Pa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/NTZLRXDBS5

https://m.edsoo.ru/SRPRGGZVS

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

54

55

56
57

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "3aKOHbI COXPAHEHHUS.
MexaHnueckruekoaeOanys U BOJIHBL"

KoHnTtponbHas pabora 1mo Teme
"3aKOHbBI COXpaHEHUS.
MexaHn4eckruekoie0aHus U BOJTHBI"
DJIEKTPOMArHUTHOETIOJE.
DNIeKTPOMArHUTHBIEBOJIHBI

CBOIiCTBaAIEKTPOMArHUTHBIXBOJIH

https://m.edsoo.ru/7YAJAVS5TM

https://m.edsoo.ru/ZVD7Z44VH

https://m.edsoo.ru/KAKC7HSCG

58

VYpok-konpepennus "Llxana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp30Banue 2€KTPOMarHUTHBIX
BOJIH /11 COTOBOMU cBs3H"

https://m.edsoo.ru/7E1J2VY03

59

60

61

62

VYpoxk-uccnenosanue "M3yuenue
CBOWCTB 3JICKTPOMArHATHBIX BOJIH C
MTOMOIIbI0 MOOMJILHOTO TennedoHa"
Pemenue 3amau Ha onpenencHue

HaCTOThI U JJIMHBI BHGKTpOMaFHHTHOfI
BOJIHBI

DneKTpoMarHuTHas IpUpoja CBETa.
CkopocThb cBeTa.
BoHoBEIECBOMICTBACBETA

Hcrounuku ceera. [IpsmonuneitHoe

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN

pacrnpocTpaHeHHe CBETa.
3armenusaConnua u JIyHsl

3aKOH OTpa)XE€HUs CBETa. 3epKaia.

63 Pemienne 3a/1a4 Ha NPUMEHEHUE https://m.eds00.r/QONUKCDOB
3aKOHA OTPaKEHUsI CBETA

64 Hpenomierue caera. 3akon https://m.edsoo.ru/NF1PZFEV3
TPETOMIJICHUS CBETa
[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Mcnonb30BaHue MOJHOTO BHYTPEHHETO https://m.edsoo.ru/FZTHV6E2W
OTpPa)KCHUsI B ONITHYECKUX CBETOBOJIAX
JlaboparopHas padota "HccienoBanue

66 3aBHCHMOCTH YIJIa TIPETOMITCHHA https://m.eds00.ru/R80OIT10S
CBETOBOTI'O JIy4a OT YIJIa aJeHMsI Ha — ]
rpanute "Bo3ayx-crexkio""
Ypok-kondepenus "Mcnonp3oBanue

67 TIOJIHOTO BHYTPEHHETO OTPAXKCHHUS: https://m.edsoo0.ru/0L9F63ZRU
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

68 JIunzel. OnTHYecKasCuiIagIuH3bl https://m.eds00.1u/ZV702L.97F

69 [TocTpoeHnen300paKeHUH B TIMH3AX https://m.edsoo.ru/MWU2YHLIN
JlaGopaTtopHas pabota "Onpenenenue

70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOMN https://m.eds00.ru/3XTVNZNJJ
CHJIBI COOMPAFOIIEH JIMH3HI"

71 ypOK'KOHq)epeHHm" Onrreciue https://m.edsoo.ru/KKVRKOP3D
JIMH30BBIE TPUOOPHI

72 I'na3 xak onruueckas cucrema. 3peHue https://m.edsoo.ru/KP1ACI9PW

73 Ypox-KoHepeHIus He(beKTH” https://m.edsoo.ru/ZKWLQ3CHI
3peHus. Kak coxpaHuts 3peHue
Paznoxenue 6e10ro cBeTa B CHEKTP.

74 Omvimsl Herotona. Caiokenne https://m edsoo.r/ZPREN4DSV

CIICKTPAJIbHBIX IBETOB.
Hucnepcusiceeta



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V

JlaGopaTtopHnas pabota "OMBITHI 11O
pa3ioXKeHUI0 OETI0ro CBeTa B CIIEKTP U

75 BOCIIPUATHIO I[BETA IIPEIMETOB IIPU MX https://m.edsoo.ru/ESISL6TCH
HaOJIFOICHUH Yepe3 I[BETOBbIC
buapTpH"
Ypoxk-npaktukyM "BoigHOBBIE

76 CBOICTBA CBETA: IUCTIEPCHUS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHims u audpaxuus”

77 Onbiet Pesepgopaa u nuianerapHas https://m.eds00.ru/P922QVFIV
MOJIEIIb aTOMa

78 [Toctynarsr bopa. Mozaens atoma bopa https://m.edsoo.ru/OBJPHE0G2
Hcnyckanne v MOrjaomneHue cBeTa

79 aromMoM. KBaHTsl. https://m.edsoo.ru/MYLRTHPCO
JIuHeyaTbleCIEKTPhI

g0 ~ Ypownpaxrukym "Habmozenne https://m_edsoo.ru/7NCLNW296
CIIEKTPOB UCITYCKaHUS

81 PainoakTUBHOCTD U €EBUIBI https://m.edsoo.ru/22H32JWLM

82 Crpocnue aTomHoro sapa. Hyknonnas https://m.edsoo.ru/IRVFSKOFK
MO/IEITb

83 PanoaKkTHBHbICIPCBpAIICHHUS. https://m.eds0o0.ru/RA796TPSP
H3oTomnsl

84 Pewenne sanaq mo Teme: \ https://m.eds0o.ru/WX2HQP2S6

PaaroakTHBHBIC TPEBPAIIICHUS

85 [Tepuoamonypacmnana https://m.edsoo.ru/WZDJCOES&7
Ypok-koHpepenmus "PagunoakTuBHbIC

86 U3IIy4EHHs B IPUPOJIE, MEIUIMHE, https://m.edsoo.ru/X1J4002C4
TexXHUKe"
Snepuble peakuuu. 3aKOHBI

87 COXPAHEHHUS 3apsA0BOI0 U MacCOBOT'O https://m.eds00.ru/YOQ2XMKOO0
qHCe

88 DHeprus CBs3M aTOMHBIX sjep. CBA3b https://m.edsoo.ru/NSTEUFIO3



https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3

MAacCCBI 1 DHCPIrun
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91

Pemenue 3amau mo reme "Anepueie
peakuuu"

Peakuuu cunTe3a U AeneHUs sep.
Ucrounuku sueprun CoJiHIA U 3BE3NT
VYpoxk-koHpepenuus "Anepuas
sHepreTHka. JleicTBus
PaIMOAKTUBHBIX U3ITyYCHUH Ha KUBBIE
OpraHu3Mbl"

https://m.edsoo.ru/OD4KHLQ4T

https://m.edsoo.ru/RMBFQBND7

https://m.eds0o0.rt/QTNWFEFW90Q

92

93

94

95

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
Teme "DJIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBICBOJIHEI.
KBanroBrniesBiaeHus"

KonTtponsHas pabora o Teme
"DNEeKTPOMarHuTHOE TMOJIE.
DNIeKTPOMArHUTHHICBOJIHBI.
KBanToBBICSIBIEHUS"

[ToBTOpEeHME, 0600IICHHE.
JlabopatopHbie pabOTHI IO KypCy
"Bzaumonencrtaue tea"

[ToBTOpenue, 0600eHNE. Pemenue
paC‘-IeTHBIX 1 KAQYCCTBCHHABIX 3a/1a4 110
teme "TemnoBsie mporecch”

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

https://m.edsoo.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJINLZOSQ

96

97

98

[ToBTOpenue, 0600meHNE. Permenmne
pacueTHBIX M KaUeCTBEHHBIX 3314 110
teme "KIIJ] TermnoBbIx gBurarenei"

[ToBTOpenue, 0600meHNE. Pemmenune
pacueTHBIX M Ka4eCTBEHHBIX 33]1a4 110
teme "KII/] anekrpoycTaHOBOK"
[ToBTOpeHme, 0600IICHHE.

JlaGopatopHbie paboOThI 110 Kypcy
"CeToBbI€ sIBIEHUA"

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX



https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX

[ToBTOpenue, 0606meHue. Pabora ¢
99 TEKCTaMH 10 TeMe "3aKOHbI
COXpaHEHHUs B MEXaHUKeE"

https://m.eds00.ru/91 XS3CXDT

[ToBTOpenue, 0606meHue. Pabora ¢
100 texctamu o Teme "Konebanus u
BOJIHBI"

[ToBTOpenue, o606menue. Pabota ¢
101 TekcTamu 1o TeMe "CBeTOBBIE

sBiieHus"

[ToBTOpenue, 0606menue. Padora ¢
102 TekcTaMu 110 Teme "KBanToBas u

snepHast pusznka"

https://m.edsoo.ru/L3YKVIINT

https://m.edsoo.ru/LG327ISQ6

https://m.edsoo.ru/W7IE16NUS

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27


https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8

MPOBEPAEMBIE ITPEJIMETHBIE PE3YJbTATHI OCBOEHHUA OCHOBHOHN
OBPA3OBATEJIbHOM MTPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSA

7 KJIIACC

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI
Koanposepsiemorope3syabrata 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI POrpaMMbl
OCHOBHOTI0 00111er0 00pa3oBaHusA

1.1 HCIIOJIb30BAaTbU3YYEHHBICTIOHATUS

pasznuyaTh SBICHUS TIO OMHUCAHUIO WX XapaKTEPHBIX
1.2 CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOLIUX

JTaHHOE (PU3HUYECKOC SIBIICHUE

pacrmo3HaBaTh MPOSBICHUE H3YUYEHHBIX (PH3UIESCKIX
SBICHUM B OKpYXalolleM MHpe, B TOM YHCIE
13 ¢u3nvecKkue SBJICHUS B TNPUPOJE, TPHU ITOM
' MEPEeBOIUTh MPAKTUYECKYIO0 3a7adyy B Y4YeOHYIO,
BBIJICJISITh  CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKK)

(bUBUYECKUX SIBICHUI

OIMUCbIBATh M3YUYCHHBIC CBOMCTBA TEII U (1)I/I3I/ILIGCKI/I€
SABJICHUS, HWCIIOJIB3Yys (1)H3H‘I€CKI/IC BCJIMYHHBI, IIpH
OIMMMCAHUH  IIPAaBHUIIBHO  TPAKTOBATb (1)H3H‘ICCKHI>1
1.4 CMBICJI UCHOJIb3YEMBIX BCJIWYHH, HUX 0003HAYCHUS U
. CAMHHNIIbI (1)I/ISI/I“IGCKI/IX BCJINYHMH, HAXOJUTH (bOpMy.]'IBI,
CBA3BIBAIONIUC JTAaHHYIO (I)H?;H‘-ICCKyIO BCINMYHUHY C

JOPYTUMHU BEJIMYUHAMU, CTPOUTH T'pauKH U3yUYEeHHBIX

3aBUCUMOCTEH (PU3MUYECKHUX BEITNINH

XapakTepu3oBaTh  CBOWCTBA  Tel,  (pusmueckue
s SBJICHUS U TIPOLIECCHI, UCII0JIb3YS U3YUEHHBIEC 3aKOHBI,
IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA

1 3alMCbIBATh €T0 MAaTEMATUYCCKOC BBIPAKCHUC

OOBSICHATH (PU3MUECKHE SBIEHUS, MPOLECCHl U
CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYaLUI
1.6 MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYNHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH

oObsicHeHHE n3 | — 2 JJOTHYECKUX IIaroB C OMOPOM Ha



1.7

1.8

1.9

1.10

1 — 2 u3yuyeHHBIX CBOWCTBAa (M3UYECKUX SIBICHUH,

(bI/ISI/I‘leCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

pemath pacu€tHple 3agaud B 1 — 2 neicTBus,
WCIIONIB3ysl 3aKOHBI H  (OPMYJIBI, CBSI3BIBAIOIIHE
(dbu3MYeCKre BEIMYUHBI: HA OCHOBE aHAIU3a YCIOBHS
3a/1aud 3aMMChIBATh KPATKOE YCJIOBHE, MOJICTABIISTH
¢dbusznyeckue BeNMYUHBI B (OPMYIBI U TMPOBOIUTH
pacy€Thl, HaXOJINTh CIIpaBOYHbBIC JIaHHEIC,
HEOOXOAMMBIC ISl PEIICHHWs] 3ajadv, OICHUBATH
PEATMCTUYHOCTD MOJy4YEHHOMN buzmveckoit

BCINYHHBI

paciio3HaBaThb HpO6J’ICMLI, KOTOPBIC MOYKHO PCUINTH

npu nomomu (1)I/I3I/I‘IGCKI/IX METOOAOB, B OIIMCaHHU

UCCIICIOBAHMSI BBIJICIISITh poBEpsIEMOE
MIPEATOI0KECHHE (rumotesy), pasnuyaTh u
HUHTEPIIPETHPOBATH TIOJTyYEHHBIH pe3ynbTar,

HaxXoauThb OIIIMOKH B XO0A€ OIIbITa, A€JIaTh BBIBOJBI I1O

€Tro pe3yJibTaTaM

MIPOBOJIUTH OMBITHI IO HAOMIOAEHUIO (PU3HUECKUX
ABICHUA WM (U3UYECKUX  CBOMCTB  Tei:
dbopMyIHUpoBaTh  MPOBEpPSEMBbIE  MPEIANOIOKEHUS,
cobupath YCTaHOBKY nu3 MIPEIIOKEHHOTO
o0Opy/lOBaHusl,  3amUCBhIBATh  XOJ  ONBITa U

(hOopMyJIHPOBATH BBHIBOJIBI

BBIIIOJIHATH INPSIMBbIE U3MEPEHUSI C HCIOJBb30BAHUEM
aHAJIOTOBBIX M HM(POBBIX NPUOOPOB, 3aNHUCHIBATH
nmoka3aHus  NpuOOpoB ¢ yd4€ToM  3aJaHHOU

a0COIOTHON TOTPEITHOCTH U3MEPEHHI

1.11

MPOBOJIUTh  MCCIIEJOBAHUE 3aBUCHMOCTH  OIHOU
buznueckoit BEJUYMHBI OT JIpyTou c
HCIIOJIb30BAHUEM IPSAMBIX U3MEPEHUM, yUaCTBOBATH B
TUTAHUPOBAaHUM Y4YeOHOTO WCCIIECAOBAHMS, COOMPAThH
YCTAHOBKY M  BBINOJHATH M3MEPEHUA, CIEays
MPEJIOKEHHOMY TUTaHy, (UKCUPOBATH PE3yJIbTaThI

MOJTyYeHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYHH B



1.12

BHJIC TIPEIJIOKCHHBIX TaOiuil U TpaduKoB, AENATh

BBIBOJIBI I10 pE3yJIbTaTaM UCCIICAOBAHUA

MPOBOAWTH KOCBEHHBIE H3MEpEeHUs (PU3MuecKux
BEJIMYUH, CIeAys MPEeIOKEHHON WHCTPYKLUMU: TpU
BBITIOJTHEHUH U3MEpEHU coOuparb
OKCIIEPUMEHTAJIbHYI0O ~ YCTAaHOBKY ¥ BBIYHCIIATH

3HAYEHUE HCKOMOM BEITUYHUHEI

1.13

CO6J'IIOI[8.TB npaBujia TCXHHUKH 0€e30macHOCTH Ipu

pabote ¢ 1a60paTOpHEIM 000PYTOBAaHUEM

1.14

yKa3blBaTh NPUHLUIBI  JEHCTBUS NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB, XapaKTepU30BaTh
NPUHIUIBL  IEHCTBUA M3yYEHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOWCTB C NOMOIIBIO MX ONMCAHMI,
UCTONB3ysl 3HAHUS O CBOMCTBaX (PU3UUECKUX
ABIICHUA M HEOOXoauMmble (U3MYECKHE 3aKOHbI U

3aKOHOMEPHOCTHU

1.15

1.16

1.17

MPUBOJUTE TMPUMEPHl (HAXOAUTH HWHPOPMAIUIO O
npuMepax) MPAaKTUYECKOTO HCITOJIb30BaHUS
(Gu3MYECKUX 3HAHUN B TIOBCEIHEBHOM JKHU3HH JUIS
obecriedeHus: 0€30MAacCHOCTH TMpH  OOpaleHUH ¢
npubopaMd M TEXHMYECKUMHU  YCTPOWCTBAMH,
COXpaHEHHUs 3[0pPOBbsI U  COOJIOACHHUS  HOPM

9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIICH cpe/ie

OCYIIECTBIATH OTOOP MCTOYHHKOB HH(pOpMAIMU B
cetn MHTepHET B COOTBETCTBHM C 3aJaHHBIM
MOWCKOBBIM ~ 3allpOCOM, Ha OCHOBE HMEIOIIUXCS
3HAHWH W MYTEM CPAaBHEHUS PA3IUYHBIX HCTOYHUKOB
BBIICNATh  MHPOpPMALUIO,  KOTOpas  sSBISETCA

MIPOTUBOPEYMBOI WIIM MOXKET OBITh HEJJOCTOBEPHOM

WCIIOJIb30BaTh MPH BBIIIOJIHEHUU YYEOHBIX 3aJaHui
HAYYHONIOIYJISIDHYIO ~ JIUTEpaTypy  (U3UIECKOTO
COJIEpKaHus, CIIPABOYHBIE MATEPHAIBI, PECYPCHI CETH
WNHurepHer, Biagers npuéMaMu KOHCIEKTHPOBAHUS
TEeKCTa, MpeoOpazoBaHus HHPOPMAIMK W3 OJTHOMN

3HAKOBOM CUCTEMBI B IPYTYIO



1.18

1.19

8 KJIACC

KoanposepsiemoropesysibTara

1.1

CO3/1aBaTb COOCTBEHHBIE KpaTKUE IHMCbMEHHBIE U
YCTHBIE COOOIIEHUs] Ha OCHOBE 2 — 3 HCTOYHUKOB
uHpopManuu (U3NYECKOTO COJAEp)KaHUS, B TOM
quciae MyONMYHO JenaTh KpaTKue COOOIICHUS O
pe3ynbTaTax MPOEKTOB UM YYEOHBIX HCCIETOBaHUM,
IIpY 3TOM TIPaMOTHO MCHOJIb30BaThb W3YUEHHBIN
MOHSTUMHBIN anmnapaT Kypca (pU3uKH, CONPOBOXKAATH

BBICTYIIJICHUC Hpei’.eHTaHHeﬁ

npu BBITIOJTHEHUH Y4EOHBIX MPOEKTOB u
WCCIICIOBAHUI pacnpenensaTh 00s13aHHOCTH B TPYIIIE
B COOTBETICTBHHM C MOCTaBICHHBIMHU 3ajJadyaMu,
CIICIUTH 3a BEIIOJHCHHWEM IUIaHA  JICHCTBHIA,
aJCcKBaTHO OILICHUBAaTh COOCTBEHHBIH BKJIAg B
JICSITCIILHOCTD TPYIIIbL, BBICTPANBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  YUUTHIBaA

MHEHHUE OKPY>KaIOLIUX

IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI
OCBOCHMS OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl
OCHOBHOTI0 00111er0 00pa30BaHusA

HUCITOJBb30BaThIIOHATHUS

1.2

1.3

1.4

pasinyaTth SABJICHHUA IO OIMCAHHIO UX XapPaKTCPHBIX
CBOMCTB W Ha OCHOBE OIIBITOB, ACMOHCTPHPYIOIIUX

JTaHHOE (PU3UUECKOE SBJICHHUE

pacro3HaBaTb MPOABICHHUEC H3YYCHHBIX (1)I/I3I/I‘-ICCKI/IX
SBIICHUA B OKPYXAIOIIEM MHUpPE, B TOM YHUCIE
¢usnueckne SABJICHHUA B TPHPOJE, TMPH ITOM
MEPEeBOJIUTh TMPAKTHYECKYIO 33aady B Y4YeOHYIO,
BBIJICJISITh  CYIIECTBEHHBIE CBOMCTBA (NIPU3HAKH)

(bu3HYECKUX SIBICHUN
OTKCHIBAaTh W3YYCHHBIE CBOMCTBA Tel U (PU3UYECKUE
SIBIICHUS, WCIIONB3YS (DM3MUECKUE BEIMYUHBI, TIPU

OIMHUCAHUU  IIPABUJIBHO  TPAKTOBATb (bPISI/I‘ICCKI/Iﬁ



CMBICI MCIOJb3YEMbIX BEJIWYUH, OOO3HAYEHUS U
€IMHULIBI (PU3NUECKUX BETHMYUH, HAXOUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAHHYIO (DU3MUECKYI0 BEIUYHUHY C
APYTUMH BEJIIMYMHAMHU, CTPOUTH TPAapUKU N3yUEHHBIX

3aBHCUMOCTEH (PU3NUECKUX BEIUUNH

1.5

1.6

1.7

1.8

1.9

XapakTepu3oBaThb  CBOMCTBa  Ten,  (uU3HYECKUE
SBJICHUS U TIPOLIECCHI, UCIIONb3Ysl N3YUEHHBIE 3aKOHBI,
IIPY 3TOM JaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA

" 3allMCBhIBAThb €T'0 MAaTEMATUYCCKOC BbIPAKCHHUC

OOBSICHATH (PU3UUECKHE MPOLIECCHl U CBOWMCTBA Tell, B
TOM YHCJI€ W B KOHTEKCTE CHUTyalluid MPaAKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh NPUUUHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE u3 1 — 2
JOTMYECKMX IMaroB ¢ mnomomprw 1 — 2
M3Y4YEHHBIXCBOMCTBAU3NICCKUXSIBICHUH,

(I)I/I3I/ILICCKI/IX3aKOHaI/IJ'II/I3aKOHOMepHOCTI/I

pemath pacué€THple 3agaud B 2 — 3 ;eicTBul,
UCTIONB3Ysl 3aKOHBI ¥ ()OPMYJIBI, CBSI3BIBAIOIINE
(u3uYecKre BETUYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS
3a/layd  3alKChIBaThb KPAaTKOE YCIIOBUE, BbISBIIATH
HEJOCTAaTOK JAHHBIX JJIS pEIIeHUs 3a7aud, BHIOMPATh
3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE JJIs1 €€ PEIICHMSI,
MPOBOAWTh pacuéThl U CpaBHUBATh TMOJIYYEHHOE
3HaueHNe (U3NMYECKOW BEIMYUHBI C W3BECTHBIMU

JaHHBIMH

pacrio3HaBaTh MpPOOJIEMbI, KOTOPblE MOYHO PEIINTh
npu 1nomoumy (U3NYECKUX METOAOB, HCIHOJb3Ys
ONMCAHUE HCCIEA0BaHUA, BBIACIATH IPOBEPIEMOE
IIPEATIOIOKEHNE, OLICHUBATh MPAaBWIBHOCTh IOPsAJIKA

IIPOBEACHUA UCCIIECA0BaHM, ACJIaTh BBIBOIBI

IPOBOJUTH ONBITHl 1O HAOMIOAEHUIO (PU3UUECKUX
SABICHUA WM (U3UYECKUX  CBOWCTB  TE:
dbopMyaMpoBaTE  IpOBEpsAEMbIE  MPEATIOJIOKEHUS,
cobuparhb YCTaHOBKY u3 IIPEIII0KEHHOTO

O60py,Z[OBaHI/IH, OIIMChIBATh Xoq OIIbITa u



1.10

1.11

1.12

1.13

1.14

1.15

(hopMyITUpPOBaTh BHIBOIBI

BBITIOJIHSTH MPSMBIE U3MEPEHUSI C HCIOJH30BAHUEM
aHAJIOTOBBIX MPHOOPOB W JATYUKOB (HU3HUECKUX
BEJIMYMH, CpPaBHUBATh peE3yJNbTaThl H3MEPEHUH C

yu€TOM 3a/1aHHON aOCONIFOTHON MOTPEIIHOCTH

MPOBOJAUTH  UCCIEAOBAHUE 3aBUCUMOCTU  OJIHOWU
buznueckoit BEJINYMHBI oT JIpyTOi c
WCIIOJIb30BAHNUEM MPSMBIX MU3MEPEHUN: IIaHUPOBATH
HCCIIeIOBaHUE, COOUpPATh YCTAHOBKY U BBINOJIHATH
U3MEpPEHHUs],  CleAys  NPEIJIOKEHHOMY  IUIAHY,
(bUKCUPOBATH PE3YJIBTATHI MOTYUYEHHON 3aBUCHMOCTH
B BHJe TaOmui u TpaduKoOB, AeNaTh BHIBOJBI IO

pe3yJibTaTaM HCCe0BaHUS

NPOBOJUTH KOCBEHHBIE H3MEPEHUs (U3NUECKUX
BEJIMYMH: IUIAHUPOBATb  HU3MEpPEHUs, CcoOHpaTh
AKCIEPUMEHTAIbHYIO YCTaHOBKY, cuenys
IPEUI0KEHHON MHCTPYKIMH, ¥ BBIYUCIIATH 3HAUCHHUE

BCIINYHHBI

coONoaTh MpaBWia TEXHUKH O€30IacHOCTH IpH

pabote ¢ 1ab0paTOpHBIM 000PYTOBAaHUEM

XapaKTepu30BaTh MPUHIMIMbBI JEHCTBUS H3yYEHHBIX
prOOPOB U TEXHUUYECKUX YCTPOUCTB C ONOPOM Ha UX
ONMCAaHMA, UCMHONb3ysd 3HaHUI O  CBOMCTBax
¢u3nueckux SABJICHUN U HEoOXonuMble (uznyeckue

3aKOHOMEPHOCTHU

pacrno3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U
U3MEpUTENIbHBIE ~ MPUOOPHI 1O  CXeMaM  H|
CXEMAaTUYHBIM  pPUCYHKAaM,  COCTaBJIATb  CXEMBI
JJIEKTPUYECKUX LEeNed ¢ IOCIEAOBATEIBHBIM U
MapaJUIeIbHBIM COCIMHEHUEM DJIEMEHTOB, pa3inuyas
YCIIOBHBIE O0O3HAYEHUS DJIEMEHTOB JJICKTPUYECKHUX

nemneun

1.16

MPUBOAUTH TNPUMEPHl (HAXOIWUTh WHGOPMAIUIO O
npuMepax) MIPAKTUIECKOTO UCTOJIb30BaHUS

(UBUYECKUX 3HAHWK B TOBCEIHEBHOW JKW3HH IS



1.17

1.18

1.19

1.20

oOecnieueHusi O€30MacCHOCTH NpU OOpalleHuu C
npubopaMu M TEXHHYECKMMH  YCTpOicTBamu,
COXpaHEHHs 3JI0OPOBBbSI M  COOJIOACHUS  HOPM

9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIICH cpe/ie

OCYIIECTBISATh MOUCK HHMOpManuu (UNIECKOTO
comepxkaHusi B cetd VIHTepHET, Ha OCHOBE
UMEIOIMXCAd  3HAHUM W TyTéM  CpaBHEHUS
JOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIJICTISITH
uH(pOpMalnIo, KOTOpas SBISETCS MPOTHUBOPEUUBON

WJIM MOKET OBITh HEIOCTOBEPHOU

HCIIOJIB30BAaTh IIPHW BBINIOJIHCHUA y‘—Ie6HI)IX 3aJIaHI/H71
HAYYHO-TIOMYJISIPHYIO  JIUTEpaTypy  (DU3HUECKOro
COJleprKaHus, CIIPaBOYHBIE MAaTEPHUAIIBI, PECYPCHI CETH
WutepHer; BiaseTh NpuéMaMH KOHCIIEKTUPOBAHHUS
TEeKCTa, MpeoOpa3oBaHus HHPOPMAIMH W3 OJTHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBCHHBIC IMHUCHMEHHBIE M KpaTKHE
YCTHBIE COOOMIIeHUs, 0000mas WHPOpMAIUIO U3
HECKOJIbKUX MCTOYHHUKOB (PU3UUYECKOTO COMEPIKAHUS,
B TOM 4YHcJe MyOIMYHO MHPEICTABIATH PE3yJIbTAThI
MPOCKTHON WM KCCIICIOBATEIbCKON JICSATEIbHOCTH,
IIPU 3TOM TIPAMOTHO MCHOJIb30BaTh HW3Y4YECHHBIN
MOHATHHHBIN anmapar Kypca (pU3MKH, COMPOBOKIATH

BBICTYIUICHHE IIPE3CHTALMEN

OpY  BBIIOJHEHMHM  Y4Y€OHBIX  IPOCKTOB  H
UCCIJIEIOBaHUM bu3nuecKux IIPOLIECCOB
pacripenienath  OOS3aHHOCTH B Tpymme B
COOTBETCTBUM C IOCTABJICHHBIMH 3aJa4aMH, CICIUTh
3a BBIIIOJIHEHHUEM IUIaHA ACHUCTBUN U KOPPEKTUPOBATH
€ro, aJeKBaTHO OLICHUBAaTb COOCTBEHHBIN BKJIAJ B
NeSITeNIbHOCTD rpyMIbl, BBICTpanBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IPOSBIAA

TOTOBHOCTB pa3pemmaTh KOH(IUKTHI



9 KJIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI
Koanposepsiemorope3yabrara O0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NMPOrPaMMbl
OCHOBHOTI'0 00111er0 00pa3oBaHuA

1.1 HCIOJIb30BATbU3YUCHHBICTIOHATUA

pasianyaTh SBICHUS IO ONUCAHUIO UX XapaKTEPHBIX
1.2 CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX

JaHHOC (1)I/I3I/I‘IGCKOG SIBJICHUC

pacro3HaBaTh HPOSIBICHUE H3YYEHHBIX (PU3NYECKUX
SBJIGHUH B OKpY’)KalolleM MHpe, B TOM 4YHUCIIE
13 ¢usnueckue SBJICHHUS B TPHUPOJE, MPH 3TOM
' NEPEBOJUTh IMPAKTUYECKYIO 3a7adyy B Y4eOHYyIO,
BBIICNISATh  CYIECTBEHHBbIE CBOICTBa  (MPU3HAKU)

(bUBUYECKUX SIBICHUI

OIUCHIBaTh W3YYEHHbIE CBOMCTBA T€lI U (PU3NYECKHUE
SBJICHUS, MCIONB3Ys (DU3MYECKHE BEJIMYMHBI, MPU
ONMCAaHWM TIPABWJIBHO TPAKTOBaTh  (hU3MUYECKUIA
14 CMBICJI HUCHOJB3YEMBIX BEJIUYMH, OOO3HAUYEHUS W
' €IMHULBI PU3NYECKUX BETUYNH, HAXOAUTh (DOPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (U3NYECKYI0 BEJIWYHMHY C

OPYTUMHU BEJIMYUHAMU, CTPOUTH I'pauKU U3yUYEHHBIX

3aBUCUMOCTEH CI)I/I?»I/ILIGCKI/IX BCINYHNH

XapakTepu3oBaTh  CBOMcTBa  Ten,  (uU3MUECKuUe
s SIBJICHUS Y TIPOLIECCHI, UCIIONIb3Ysl U3YUEHHBIE 3aKOHBI,
IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA

" 3alMCbIBATh €T0 MAaTCMATUYCCKOC BBIPAKCHUC

OOBSICHATH (PU3MUECKUE MPOIIECCHl U CBOMCTBA Tell, B
TOM 4YMCI€ U B KOHTEKCTE CUTyallMil IpPaKTHUKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH NPHUYUHHO-
1.6 CJICZICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHHE U3 2 — 3
JOTMYECKMX IIaroB ¢ mnomompo 2 — 3
M3y4YEHHBIXCBONCTBA()U3NUECKUXABIICHUH,

(1)1/13I/I‘-IeCKI/IXSaKOHaI/IJII/ISaKOHOMepHOCTI/I

1.7 pemiate pacy€THbIE 3aJaud  (ONMpAroLIMecs Ha



1.8

1.9

1.10

1.11

1.12

CUCTEMY U3 2 — 3 ypaBHEHHUIA), UCTIONB3YS 3aKOHBI U
(dbopMyIibl, CBA3BIBANOIINE (PU3UUECKHIE BEJIMUMHBI: HA
OCHOBE aHajM3a yCJIOBUS 3a/Jayd  3alHChIBaTh
KpaTKO€ YCJIOBHUE, BBISBIATH HEIOCTAIOUIUE WIH
M30BITOYHBIE JaHHBIC, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOUMBIC AJI PELICHUS, MPOBOIUTH PACUETHI U
OIICHUBATh PEATHUCTHYHOCTH TOJYYECHHOTO 3HAYCHUS

(bu3nYeCKOil BENUYMHBI

pacro3HaBaTh MHpPOOTIEMbI, KOTOPHIE MOXKHO PEILIUTh
Opd MOMOIIM (U3WYECKUX METOJIOB, HCHONb3Ys
OIMCAHHUE HCCIIENOBaHUSA, BBIIEIATh IIPOBEPSEMOE
MIPEOJIIOKEHNE, OIIEHWBATh NPABUWJIBHOCTh MOPSIKa
NIPOBEICHUSI ~ WCCIICAOBaHMsA,  JI€NaTh  BBIBOJBI,
UHTEPIPETUPOBATh  pe3yJbTaThl  HAOMIOJEHUH U

OIIbITOB

IPOBOJIUTH ONBITHl O HAOMIONEHUIO (U3NUECKUX
SBJIGHUH  WIM  (PU3UYECKHMX  CBOWMCTB  Tel:
CaMOCTOSITEJIBHO cobupaTtb YCTaHOBKY u3
M30BITOYHOTO Habopa 000PYI0BaHUS, ONHCHIBATD XOJ]

OTIBITA U €ro Pe3yJabTaThl, POPMYIUPOBATH BHIBOIBI

MPOBOANTHL MPH HEOOXOIUMOCTU CEPHUI0 MPSMBIX
HU3MEpEeHUH, ompenenss ~ CpeAHee  3HAuCHHE
U3MepseMoil  BeMMUUHBI  ((POKYCHOE pacCTOSHHE
coOuparoreit JTUH3bI), 000CHOBBIBATEH BBIOOD criocoba

HU3MEpeHHs (M3MEPUTEIHHOTO MPUOopa)

IIPOBOJIUTH UCClIeIOBaHNe 3aBHCUMOCTEH
(1)I/ISI/I‘I€CKI/IX BCJINYMH C HCIIOJB30BAHUCM IIPAMBIX
U3MEpEeHHUI: IUTAaHUPOBATh MicCIIeJOBaHME,
CaMOCTOSITENIFHO COOMpPATh yCTAaHOBKY, (PMKCUPOBATH
pEe3yJbTaThl MOJYYSHHONW 3aBUCHMOCTH (H3MYECKHX
BEJIMYUH B BUJE TAOIHUIM rpaduKOB, JAEIaTh BHIBOJIBI
0 pe3ybTaTaM HUCCIIEOBAHUS

NPOBOANTh KOCBEHHBIE H3MEpPEHHS (H3MUYECKHX
BCINYHH: IIaHUPOBATHh HU3MCpCHUA, COGI/IpaTb

SKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY ¥  BBINIOJIHATH



1.13

1.14

1.15

W3MEPEHHUs], Cleaysd NpPeIIOKEHHOW HHCTPYKIUH,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI M AHAJIU3UPOBATH
MOJYyYECHHBbIE pe3yJIbTaThl € Y4YETOM  3aJaHHOU

MIOTPELIHOCTH U3MEPEHUN

CO6.HIOI[aTL IpaBujia TCEXHUKHU 0e30ImacHOCTH npu

pabote ¢ 1abopaTOpHBIM 000PYI0BAaHUEM

paznuyaTh ~ OCHOBHBIE  NPHU3HAKH  HM3YYCHHBIX
dbusznyeckux  Mojenei:  maTepuanbHas ~— TOYKa,
abCoMIOTHO TBEPIOE TENO, TOYEHHBIH WCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IJIaHeTapHas MOJEb

aToMa, HYKJIOHHad MOACJIb aTOMHOTO sgJpa

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS W3YyYCHHBIX
MPHOOPOB U TEXHHYECKUX YCTPOUCTB C OMOPOH HAa MX
OMHCaHUs, UCHONB3ys 3HAHWS O  CBOMCTBax
buznyecKkux SBICHUN U HE0OXOauMBbIe (U3NUECKUE

3aKOHOMEPHOCTHU

1.16

1.17

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKHU
M3YYEHHBIX TEXHUYECKUX YCTPOICTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX
IPOIECCOB NPU pEIIEHHH Y4eOHO-IPAKTUUECKUX
3aja4, ONTHUYECKUE CXeMbl JJIi  IOCTPOEHUs
M300paXeHU! B IJIOCKOM 3epKaje W coOuparoen

JIMH3C

MPUBOJIUTH MPUMEPHl (HAXOAUTH HWHPOPMAIUIO O
puMepax) MPAKTUIECKOTO HCIIOJIE30BaHMS
(GU3HYECKUX 3HAHWUH B TIOBCEIHEBHOM JKHM3HH JUIS
obOecrieueHrss 0E€30MACHOCTH TIPH  OOpaIleHUH ¢
npubopaMd ¥ TEXHUYECKUMHU  YCTPOWCTBAMH,
COXpaHEHUs 37I0pOBbSI M  COOJIOEHUS  HOPM

AKOJIOTUYECKOTO MOBEJICHUS B OKpY KarolIel cpejie

1.18

OCYIIECTBIISITh TOUCK HWHGpOpMAMKA (PH3HIECKOTO
comepkaHusi B ceTH VIHTEpHET, CcaMOCTOATEIHHO
(bopmMynHpyss TOUCKOBBIA 3ampoc, HAXOAMTH ITyTH
OIIpeACIICHUS JIOCTOBEPHOCTH MOJTY4YEHHOH

I/IH(I)OpMaLII/II/I Ha OCHOBE HMEIOIIMXCSI 3HAaHUM U



1.19

JOITIOJTHUTCIBbHBIX HCTOYHUKOB

HCIIOJIB30BAaTh IIPHU BBINMOJIHCHUA y‘-IC6HLIX SaﬂaHI/If/'I
HAYYHO-TIONYJIAPHYIO  JIUTepatypy  (QHU3HYECKOro
COZIep’KaHMs, CIIPABOYHBIE MAaTEpHAIIBl, PECYPCHI CETH
WutepHer; BnaaeTs NpuéMaMH KOHCIIEKTUPOBAHHS
TeKcTa, MpeoOpa3oBaHusi WHGOPMALUU W3 OIHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

co3/1aBaTb COOCTBEHHBbIE ITMCBMEHHBIE M YCTHBIE
cOOOIIeHNsI Ha OCHOBE MH(OPMALMU U3 HECKOIbKUX
UCTOYHUKOB (PU3NYECKOTO COJEpKAaHUSA, IyOJIUYHO
MPEACTABIATh  PE3yJbTaTbl  INPOEKTHOM  WIH
UCCIIEAOBATEIIBCKOM  NEATENBbHOCTH, IIPU  OTOM
IPAaMOTHO MCIIOJIB30BaTh HW3YYEHHBIM IOHITUIHBIA
ammapaT  M3ydaeMoro - pasgena  QU3MKH U
COIIPOBOXAATh  BBICTYIUICHHE  IPE3CHTAlUEd  C

yu€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

Py  BBIIOJIHEHUU  Y4YEOHBIX  MPOEKTOB U
uccae0BaHUM buznuecKux MIPOLIECCOB
pacnpenenatb  00si3aHHOCTH B Ipynme B
COOTBETCTBUM C MOCTABJICHHBIMH 33Jja4aMH, CIECIUTh
3a BBINIOJIHEHUEM IUIaHa ACHCTBUN U KOPPEKTUPOBATH
€ro, aJCKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJl B
NEeSATENbHOCTD TpyIIIbI, BBICTpPanBaTh
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE,  MPOSBISS

IOTOBHOCTH pa3peuiaTb KOH(bJ'II/IKTI)I



ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Koapa3saea Komiemenr
a a

HpOBepﬂeMbIei)J'IeMeHTBIC()}Iep)KaHl/Iﬂ

®U3UKA U EE POJIb B ITIO3HAHWM OKPYXAIOIIEIO MHUPA

1.1

1.2

1.4

1.5

®duszuka — Hayka O IIpUupoze. SBnenus npupoabl.
dusznueckue SBICHU: MCXaHUYCCKUC, TCIIJIOBBIC,
QJICKTPHUYCCKUC, MAIrHUTHBIC, CBETOBLIC, 3BYKOBLIC

Oduznyeckne BeNMUMHBL. M3mepeHue (usmueckux
BenuuuH. @Dusuyeckue mpubopel. [lorpemHocTs
n3MepeHuil. MexxIyHapoiHasi cCUcTeMa eIMHUII
EcTtecTBeHHOHAYYHBIN METOJ MO3HAHMS: HAOIIOICHHE,
IIOCTaHOBKA HAYYHOT'O BOIIPOCA, BBIABUKEHUE TUIIOTES,
SKCIIEPUMEHT 110 TIPOBEPKE THUIIOTE3, OOBSICHCHHE
HaO0JIF0JaEMOTO SBJICHHUS

Onucanne pU3NIECKUX SBJICHUN C TIOMOIIBIO MOIeeH

[IpakTrueckue pabOThI:
N3mepenue paccTossHAMN.
N3mepenne 00bEMa KUAKOCTH B TBEPIOTO Tea.
Onpenenenre pa3smMepoB MabIX TEIl.
N3mepenne TEMIIepaTypbl npu ITOMOILIN
KHUJIKOCTHOTO TEPMOMETpPA U IaTYHUKA TEMIIEPATyPhl

ITEPBOHAYAJIBHBIE CBEJIEH1 A O CTPOEHNU BEILIECTBA

2.1

2.2

2.3

24

2.5

2.6

CTpOCHI/Ie BCHICCTBA: AaTOMbl MW MOJICKYJIbI, HX
pasMEPEI. OHBITBI, JOKa3bIBAIOIIHUE TUCKPETHOC CTPOCHUC
BCIICCTBA

JlBiwkenne uactul BemiectBa. CBSI3b CKOPOCTH
JBYKCHUS YaCTHIL C TeMITEpaTypoil.
BpoyHoBckoenBuxenue, tudpdysus

BzaumopeiicTBue 4yacTUI BEIIECTBA: MPUTIAKCHUC U
OTTAJIKHMBAHHUC

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHHE T'a30B,
KUAKOCTeH U TBEPABIX  (KPUCTAJUIMUECKUX)  Tell.
B3anmocBA3b MeEXIy CBOMCTBAMU BELIECTB B Pa3HBIX
arperaTHblX COCTOSHUAX M HMX ATOMHO-MOJIEKYJISPHBIM
CTPOCHUEM

Oco0eHHOCTHATPETaTHBIXCOCTOSTHUMBOIBI

[IpakTuueckue padOTHI:
OneHka jauaMeTpa aroMa METOIOM psioB  (C
UCToNIb30BaHueM GoTorpaduii).
OnbITEl TIO HAOIIOACHUIO TEIUIOBOTO PACHIHPEHHUS
ra3oB.
OnbITBl 1O  OOHApPYXEHUIO  NEHCTBHUS  CHI
MOJIEKYJISIPHOTO MPUTSKESHUS



JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI

3.1

3.2

33

34

3.5

3.6

3.7

3.8

Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
HEPaBHOMEPHOE JIBUKECHUE
Ckopoctb. CpenHssi CKOpOCTb IIPH HEPABHOMEPHOM
JBIKEHNHU. Pacuér nmyTh ¥ BpeMEeHM JIBUKECHUS
SIBnenue nHepuuu. 3aKOH MHEepUUH. B3anmonelictBre
TEJ KaK MPUYMHA U3MEHEHNS CKOPOCTU JBHKCHUS TEIL.
MaccakakMepanHEpTHOCTUTEIIA
IInotHocts  BemecTtBa. (B3  IUIOTHOCTH €
KOJINYECTBOM MOJIEKYJI B eluHUIIE 00BbEMA BeleCcTBa

Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuisl ¢
IIOMOIIBIO TMHAMOMETpA
SIBneHue TAroTeHus U cuna TsokecTu. Cuila TSXKECTH
Ha Jpyrux miaHerax. Becrema. HeBecomocth
Cuna tpenusi. TpeHHE CKOJBKEHHS U TPEHHE MOKOSI.
Tpenue B npupose U TEXHUKE

3.9

3.10

3.11

3.12

CroxeHne Cuil, HalpaBJCHHBIX MO OAHON MPSIMOM.
PaBHOpelcTBYIOIIASICHIT

[IpaxkTuyeckue pabOTHI:

OnpezenieHHe CKOPOCTH PAaBHOMEPHOTO  JIBHKCHHSI
(mapwika B KHJAKOCTH, MOJETH DJICKTPUUYECKOTO
aBToMoOMIIT W Tak pganee). OmpeneneHue CpemHen
CKOPOCTH CKOJIbKEHHUSI Opycka WIM IIapuKa [0
HAKJIOHHOM MIOCKOCTH. OmpenesieHue IIOTHOCTH
TBEPIOro  Teja. OnbIThl,  JIEMOHCTPHUPYIOIIUE
3aBUCUMOCTH pacTshKeHus (nedopmariun) mpy>KUHbI OT
NPUIIOKEHHOW CHJbl. ONBITHI, JIEMOHCTPUPYIOIIHE
3aBUCUMOCTBH CHJIBI TPEHHS CKOJBXKEHHUS OT Beca Tena
U XapakTepa COMPUKACAIONIUXCS TOBEPXHOCTEH

du3nyeckue ABICHUS B IPUPOE: IPUMEPHI IBHKEHUS C
pasNYHBIMM  CKOPOCTSAMHU B JKMBOM U HEXKHUBOU
IIPUPOJIE, IEUCTBUE CUJIBI TPEHUS B IPUPOJAEC U TEXHUKE

TCXHquCKHCYCTpOﬁCTBaZ JAUHAMOMETDP, MOAIINITHUKH

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

4.3

4.4

4.5

HaBnenue TBEpAoro Tena. CrocoObl YMEHBIICHUS H
YBGJII/I‘-ICHI/ISI JAaBJICHUA

JlaBnenune ra3za. 3aBUCMMOCTh JIaBJCHUS Tas3a oOT
00béMa, TeMIiepaTyphl

[lepenaya naBieHus TBEPIABIMU TEJIAMHU, KUJIKOCTIMU
u razamu. 3akonllackans. I[ITHeBMaTHUeCKHEMAIIMHEI
3aBI/ICI/IMOCTB HOAaBJICHUA JKHUIAKOCTHU OT FHyGI/IHLI.
I'mapocratudeckuii napajokc. CooOmraromnuecs
cocyabl. ['mapaBanyeckue MeXaHu3Mbl

Atmocdepa 3emnnm U atMocepHOE  JIaBJICHUE.
[IpuunHbl CyliecTBOBaHMSI BO3AYLIHOW 000J0YKU



4.6

4.7

4.8

4.9

4.10

4.11

3emiu. OmnpiT Toppuuennu. 3aBUCUMOCTh
aTMOC(EpHOro aBJIEHUs] OT BBICOTHI HAJ YpPOBHEM
MOopsI

Nsmepenne armocdepnoro nasnenus. [Ipubopsr mist
U3MEpEeHus aTMOCc(hepHOro J1aBiIeHUs

JlelicTBue XUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX
Teno. BrelTankuBaromas (apxuMenoBa) cuia. 3aKOH
Apxumena

[InmaBanueren. BoznyxomninaBanue

[IpakTuueckue pabOTHI:

Hccnegopanne 3aBHCUMOCTH Beca Tella B BOAE OT
00béMa TOTpPY)KEHHOH B IKHAKOCTH YacTH Tela.
OrnpezenieHre BBITAIKUBAIONICH CUIIBI, JEUCTBYIONICH
Ha Teno, MNOrpyXKEHHOE B KUIKOCTh. I[IpoBepka
HE3aBUCHMOCTH BBITAJIKUBAIOMICH CHIIBI,
JICUCTBYIOIIEH HAa TEJIO B XKUIKOCTH, OT MaccChl TeJa.
OnbITHI, JIEMOHCTPUPYIOIITUE 3aBUCHMOCTD
BBITAJIKUBAIONICH CHJIbI, JCHUCTBYIOIIEH Ha TEJIO B
KUAKOCTH, OT O00bEMA MOrpyKEHHOM B KUAKOCTbH
YJacTH Teda W OT  INIOTHOCTH  JKUJIKOCTH.
KoncTpynpoBanueapeoMeTpansInkOHCTPYUPOBAHUEIIO
JIKM ¥ OTIPEICIICHUEEErPy300AbEMHOCTH

Ousnueckue  SABICHUS B TIPUPOJC:  BIUSHHE
atMoc(epHOrOo JaBIIGHHWS Ha JKUBOH OpraHu3M,
TJIaBaHue PhIO

TexHudeckue yCTpONCTBA: COOOIMAIOIINECS COCY/IbI,
YCTPOMCTBO BOJONPOBOJAA, THAPABIUYECKHUM Mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEDP, MOPIIHEBON HAcoC,
apeoMeTp

PABOTA, MOIIHOCTD, DOHEPT YA

5.1 Mexanundeckaspabora

5.2 MexaHn4eCcKassMOIIHOCTh

53 [Ipocteie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAas
mockocTh. [IpaBuiiopaBHOBeCHsIpbIUara

5.4 [Ipumenenue mpaBuiia paBHOBECHS pblyara K 00Ky
«3onmoroe  mpaBWiIO»  MexaHWKH. KooadduumeHT

5.5 MOJIE3HOTO neicTBUsS MEXaHHU3MOB.
[TpocThieMexaHU3MBbI B OBITY U TEXHHUKE

5.6 [ToreHmanpHast >HEPTUM TeJa, MOJIHIATOrO HaJl 3eMIIEN

5.7 Kunernueckasaneprus

58 [Tonnas mexanuueckasi sHEprus. 3aKOH U3MEHEHHUS U
COXpaHEHHUsI MEXaHWYECKON IHEPTUHU
[IpakTrueckue pabOTHI:

59

Omnpenenenue  pa®OTbl  CHIBI  TPEHUS  IIPH

PaBHOMCPHOM JIBMKCHHM TCJIa 110 FOpHSOHTﬂJ’IBHOfI



MOBEpXHOCTU.  McciienoBaHne  yCIOBUM — PaBHOBECHS
peuara. Msmepenme KIIJ[ HakiIOHHOM IUIOCKOCTH.
N3ydeHue 3aKkoHa COXpaHEHUsI MEXaHUYECKON SHEPTUH
510 ®usnuecKkue SBIECHUS B NPHUPOJAE: pbhlYard B TENE
YeJI0BEKa
TexHuueckue yCTpOMCTBA: pblYar, IOABUKHBIM H
5.11 HETIOABIDKHBIA ~ OJIOKM,  HAKJIOHHAs  IUIOCKOCTb,
HPOCTbIE MEXaHU3MBI B OBITY

8 KJIACC
Koapazagena Komaemenra IIpoBepsieMbledIeMEHTBICOAEPKAHUSA
TEIIJIOBBIE SABJIEHUA
OcHOBHBIE TIOJIOKECHHUS MOJIEKYJISIPHO-
KUHETHYECKOW TEOpUHU CTpOeHMs BerlecTBa. Macca
6.1 U pasMepbl MosieKysl. OTBITHI, MOATBEPIKAAIOIIIC
OCHOBHBIE TIOJOXKEHHUSI MOJIEKYJIIPHOKUHETHYECKON
TEOPHUH
Mopnenn TBEPAOro, JKUAKOTO M Trazo00pa3zHOro
6.2 cocTossHUN  BemecTBa.  Kpucramumdyeckue u
amop¢HbleTena
OObsicHEHnE CBOWCTB Ia30B, KHUAKOCTEH M TBEPABIX
6.3 Tel Ha OCHOBE HOJIOXKEHUN
MOJICKYJISIPHOKHHETUYECKON TEOPUH
6.4 CMaunBaHUe U KalTWJUISIPHBICSBIICHHS
6.5 TernnoBoepacIMpeHNe U CoKaTHE
6 6.6 Temnepatypa. CBsi3b TeMmMmepaTypbl €O CKOPOCTBIO

TEIUIOBOTO JABMKEHUS YaCTHUII
Buytpennsas  sHeprus.  CrnocoObl  HU3MEHEHHS

6.7 BHYTpEHHEH SHEPrUu: Teruloneperaya U
coBeplIeHne paboThl

6.8 Buner TEIUIONEepeaun: TEIUIONPOBOAHOCTb,
KOHBCKIUSA, U3JIYUCHUC

6.9 KonuyectBo TemnoTsl. YjaenbHas TEMIOEMKOCTh
BElIECTBa

6.10 TermmooOMeH M TemjaoBoe paBHOBECHE. YpaBHEHHE

TEIIOBOro OajlaHca

6.11 IlnaBnenue wu OTBCPACBAHUC KPUCTAJUIMYCCKUX
BCIIECTB. Y ICIbHASITSINIOTAILIABIICHHS

[TapooOpazoBanue u KoHzaeHcauus. Mcnapenue.

6.12 Kunenue. VYnenbHas TemioTa nmapooOpa3oBaHMSL.
3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS oT
aTMOC(EepHOI0 AaBICHUS




6.13
6.14

6.15

6.16

6.17

6.18

6.19

BrnaxHnocTsBO31YyX2

3Hepr1/1$1 TOIIJINBA. Yz[eanaﬂ TCIJIOTA CTOpAaHUA

[Mpunmuner pabotel TeruoBbix apuratenend KITJ
TEIJIOBOTO JABUTATeNs. TeIioBBIE ABUTATEIIM |
3alATa OKPYKAIOIIEH CPebI

3aKOH COXpaHEHUs M TMPEBpallCHUs DSHEPrUu B
TEIUIOBBIX ITPOLIECCAX

[IpakTudeckue pabOTHI:

OnpITel 1O  OOHApPYKEHUIO  JCHCTBHUS  CUI
MOJIEKYJISIPHOTO MPUTSIKEHHUS.

OnmpiTBl 1O BBIPAIIMBAaHUIO  KPHUCTAJIIOB
ITIOBAPEHHOM COJIM WM caxapa.

OmnpIThl 10 HAOTIOCHHUIO TEIUIOBOTO PACIIMPEHUS
ra3oB, KUAKOCTEH U TBEPBIX TEI.

Omnpenenenue aaBlieHUsT BO3AyXa B OaiioHE
HINpULA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
JaBJIEHMsI BO3AyXa OT €ro o0bEMa M HarpeBaHUsl WU
OXJIQXKICHHUS.

[IpoBepka rUMoTE3bl JIMHEMHONM 3aBUCUMOCTH
JUIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTypsbl.

HaGmronenne wu3MeHeHUs BHYTPEHHEH HHEpruu
TeNa B pe3yibTaTe TeIUIoneperayl U padoThl BHEIIHUX
CHIL.

HccnenoBanne  sBICHHA  TEIIOOOMEHA  INpHU
CMEIINBAHUU XOJIOJHOU U TOpsiYEl BOJBI.

Onpenenenue KOJIM4YECTBA TEIUIOTHI,
MOJYYEHHOT0 BOJOH IpU TEMI000MEHE C HarpeThiM
METaJUIMYECKUM [IWIMHIPOM.

Omnpenenenue YIAEIbHOU TEIUIOEMKOCTH
BEILIECTBA.

HccenenoBanue npouecca uCapeHus.

Onpenenenve OTHOCHUTEIILHOMN BJIQ)KHOCTH
BO3/yXa.

Onpenenenve yneabHOW TEIUIOTHI IJIaBJICHUS
JIbpJa.

dusuyeckre SBICHUS B MPHUPOJIE: MOBEPXHOCTHOE
HaTsDKEHWE W KaNWUISIPHBIE SIBJICHHUS B TMPUPOJE,
Kpuctauibl B mpupoae, wusznydeHue CosHua,
3aMep3aHue BOJIOEMOB, MOPCKHE Opu3HI,
o0pa3oBaHHE POCHI, TyMaHa, MHEsI, CHETa.

TexHudyeckue ycCTpoiCTBa: KalWUISIPhI, HPUMEPHI
HCIIOJIb30BaHUs KpHUCTAJLJIOB, KHUJKOCTHBIN
TEPMOMETD, TaTYUK TEMIEPaTyphl, TEPMOC, CUCTEMA
OTOIUIEHUSI JIOMOB, TUIPOMETPBI, IICUXPOMETD,
napopasg  TypOuHa, JABUrarelb  BHYTPEHHETO
CrOpaHUsl.



OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHU A

7.1

7.2

7.3

7.4

7.5

7.6

7.7

Onextpuzanus Ten. JIBa poaa 3INEKTpUYECKUX
3apsaoB
BzaumoneiictBue 3apspkeHHbIX Ted. 3akoH Kyrona
(3aBHCHUMOCTb CHJIBI B3aUMOJICUCTBHS 3apsDKEHHBIX
T€1 OT BEJIMYHMHBI 3apAOB M PACCTOSHUS MEXKIY
TEJIaMu)

DneKTpuuecKoe oie. Hanpsxéanocts
anekTpudeckoro mnons. IlpuHnun cynepnosunun
JIEKTPUUYECKHUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE)

Hocutenu snextpuyeckux 3apsaoB. DIeMEHTapHbIN
AIEKTPUIECCKUN 3aps. Ctpoenue aToMa.
[TpOBOTHUKY U TUAIEKTPUKH

3aKkoH COXPAaHCHUS BJICKTPUUICCKOTO 3apaa

DJIEKTPUYECKUI TOK. YCIOBUS CYIIECTBOBAHUSA
AJEKTPUYECKOTO TOKa. VICTOYHMKU TOCTOSTHHOTO
TOKa

JIelicTBUsS ~ DJIEKTPUYECKOTO0  ToKa  (TEIUIoBOE,
XMMHUYECKOE, MAarHuTHOE). DIEKTPUYECKUHA TOK B
KHUJKOCTSAX U razax

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

Onextpuueckas 1enb. Cuia Toka. DIEKTpUUYECKOE
HarnpspKeHue

COHpOTI/IBJ'IeHI/Ie IIpOBOAHUKA. YaeapHOE
COITPOTUBJICHUEC BCUICCTBA

3axon OMa 11 yyacTKa Henu

HOCHGI[OB&TGJIBHOG U [apaJjuiCiibHOC COCIAUHCHUC
IIPOBOAHHKOB

Pabota ¥ MOUTHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyna — Jlenna

OneKTpuUecKue Lenu u HOTpeOUTENH
anekTpudyeckol sHeprun B Obity. Koportkoe
3aMbIKaHUE

IlocTostHHEIE MAarHUTBI. BzaumoneictBue
HOCTOSIHHBIX MarHuTOB

Marautaoe 1one. MardutHoe moJjie 3eMJIM U €ro
3HAUYEHUE I )KU3HU Ha 3eMiie

OnbiT Opcrena. MarHUTHOE TOJIE AJIEKTPUUECKOTO
ToKa. [I[puMeHeHne 3JIeKTPOMarHuTOB B TEXHUKE

JlelicTBUE MAarHUTHOrO TIOJISI HA NIPOBOJAHUK C
TOKOM. DJIEKTPOJBHUIraTEIb IMOCTOSSHHOTO TOKa.
Hcnonb30BaHUE 3IEKTPOJBUTATENEH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE

7.18

7.19

OnbiTel  @apanesd. SBiIeHHE 3IEKTPOMArHUTHOU
nHaykiuu. [Ipasuio Jlenna

DNeKTporeHeparop. CniocoOsI MOJTyYEHUS
AJEKTPUYECKON SHEpPruM. JEKTPOCTAHLUMU Ha




BO300HOBJISIEMBIX HCTOYHHKAX OHEpPIrun

7.20

7.21

7.22

[IpakTuueckue padbOTHI:

OnbITel MO HAOMIONEHHWIO  BJIEKTPU3ALMU  Tell
MHAYKIHUEH U TIPU COMPUKOCHOBEHUH.
HccnenoBanue nelCTBUS AIEKTPUYECKOrO MO Ha
MIPOBOAHMKH U TUJIEKTPUKU.

Co6opka u mpoBepka pabOThl 3JIEKTPUUECKOHN Ienu
MIOCTOSTHHOTO TOKa.

W3mepenue U peryiupoBaHue CUIIbI TOKA.
W3mepenue u perynupoBaHue HaMPSHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UAYLIETO
yepe3 pe3ucTop, OT CONPOTUBIICHUS pE3UCTOpa U
HaIpPsDKEHUS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBHUCHUMOCTh
AJIEKTPUYECKOTO COINPOTUBIEHUS IIPOBOAHHUKA OT
€ro JJIMHBI, IUIOLAJAM IONEPEYHOr0 CEYEeHUs U
Marepuaa.

[IpoBepka mnpaBwia CIOKEHUS HANPSOHKEHUA MIPU
IIOCJIEZI0BATEIBHOM COEAMHEHUU [BYX PE3UCTOPOB.
IIpoBepka mpaBmina And  CWIBl  TOKa  IIpH
apajuieIbHOM COEIMHEHUU pE3UCTOPOB.
Omnpenenenue  pabOTBl  IEKTPUUYECKOTO  TOKA,
uayuero uepes pesucrop. OnpeneneHne MOIHOCTH
IEKTPUUYECKOTO TOKA, BBIJEIAEMON Ha PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UAYLIETO
4yepe3 JIaMIO4Ky, OT HalpsHKeHHWs Ha  Heil.
Onpenenenne KIIJI narpeBarens. Mccrnenosanue

MarHuTHOTO B3aUMO/JICHCTBUS MTOCTOSIHHBIX
MarHuToOB. HSyquI/Ie MarHuTHOI'O I0JIA
MOCTOSIHHBIX MArHUTOB MpPH UX OOBEAMHEHUH U
pa3acieHun. Uccnenosanue JIEUCTBUSA

ANEKTPUYECKOTO TOKAa HA MArHUTHYIO CTpEJIKY.
OnbITHl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHIIBI
B3aMMOJICHCTBUS KAaTyIIKH C TOKOM M MarHurta OT
CWIbl TOKAa M HaNpaBlEHUsS TOKAa B KaTyIlKe.
WN3yyenne  nedcTBUS ~ MArHUTHOTO  TOJS  Ha
MPOBOJHUK ¢ TOKOM. KoHCTpyupoBaHue u usyueHue
pabotel  anekTponsuratens. M3mepenue  KIIJI
3JEKTPOJIBUTATEIbHON  yCTaHOBKU. ONBITBI 1O
HCCIIEIOBAaHUIO SIBJICHUSA 3IEKTPOMArHUTHOM
WHIYKIWW: UCCIEAOBAaHUE W3MEHEHUW 3HAYEHUS U
HaIpaBlIeHUs] UHAYKIIMOHHOTO TOKa

@dusnyeckue SBICHHS B NPUPOJE: DICKTPHUCCKHE
ABJICHUS B aTMocdepe, SIEKTPUYECTBO HKHUBBIX
OpPraHU3MOB, MarHMTHOE Tojie 3eMiH, Jpeid
MOJTFOCOB, POJIb MarHUTHOTO TOJST JUIS KM3HU Ha
3emiie, NOJISIPHOE CUSIHUE

Texauueckue ycTpoiicTBa: 3IIEKTPOCKOIL,
amIepMeTp,  BOIBTMETP,  PEOCTaT,  CUETUUK
JIEKTPUYECKONW SHEPTHH, 3JIEKTPOOCBETHUTEIBLHBIC



npuOopbl,  HarpeBaTelbHbIE  BJIEKTPONPHUOOPHI
(mpumepsl),  SJEKTPUYECKUE  NPEAOXPAHHUTEINH,
JIEKTPOMArHUT, 3JIEKTPOJBUraTeNb IOCTOSHHOTO
TOKa, FEHEPAaTOp IOCTOSIHHOI'O TOKA

9 KJIACC
Konpaznena Komanemenra IIpoBepsieMbIEdIEMEHTBICOIEPKAHUS
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannyeckoe IBrkeHHe. MatepuanbHas TOUKa.
Cucrema orcuéra
8.2 OTHOCHUTENBHOCTBMEXAHUYECKOT O/IBUIKEHUS
8.3 PaBHOMEpHOENPAMOIMHENHOEIBUKEHNE
HepaBHOMEpHOE MNpPSMOIMHENHOE JBHKECHHE.
8.4 Cpenssisi W MIHOBEHHas CKOpPOCTb Tejla IIpH
HEPAaBHOMEPHOM JIBH)KEHUU
85 Yckopenue. §
PaBHOYCKOpEHHOEIPSMOJIMHENHOEIBUKEHHE
8.6 Coboanoenanenue. OnbIThll anumes
PaBHOMEpHOE  NBHJKEHHE 1O  OKDPYXXHOCTH.
8.7 Ilepuon m wacrora oOpamienus. JluneitHas u yrioBas
CKOpoCTH. LleHTpoCcTpeMHUTENBHOE YCKOPEHHE
8.8 IlepBbriizakonHproTOHA
8 8.9 BropoiizakonHproToHa
8.10 TpernitzakonHbroToHa
8.11 [IpuHIMIICYIEPIIO3ULIIUNCHIT
8.12 Cunaynpyroctu. 3akoHl yka
813 Cuna TpeHus: cuiga TPEHUS CKOJBXKEHHUS, Cuila

TPEHUS MTOKOSI, TPYTHE BUJIbI TPEHHUSI

8 14 Cwiia TSHKECTH M 3aKOH BCEMHPHOIO TATOTCHUS.
Y cKopeHnecBOOOTHOT 0TI ICHHS

JBuxenne 1aner Bokpyr Connua. [lepsas

8.15 KOCMUYECKast CKOPOCTb. Hesecomocts "
eperpy3Ku
816 PaBHoBecue wmarepuanbHOl TOUKH. AOCOIIOTHO

TBEPJIOE TEIIO
817 PaBHOBecue TBEpAOro Tena ¢ 3aKperIEHHON OChIO
BpauieHus. MoMmeHnTcuisl. LieHTpTskectu

818 Nmnynec Tena. M3menenune wummyibsca. Mmmyisc
CUJIBI



8.19
8.20

3aKOHCOXpaHEHUSUMITYJIbCA

PeaxkTuBHOEIBMIKEHUE

8.21

8.22

8.23

8.24

8.25

8.26

hdexaHquCKaﬂpa6OTaIINKHHHOCTB

PaGora cunm  TsKecTH,  YOPYrocTH, — TPEHHUS.
CBsi3b3HEPrUy U pabOTHI

[ToreHuuanbpHass JHEpPrust Tena, MOJHATOTO Haj
MMOBEPXHOCTHIO 3eMJITH

[ToreHManbHASIIHEPTUACKATOUTIPYKUHBI

Kunernueckas DHEPIHUs. Teopema 0

KMHETUYECKON SHEPTUH

3aKOHCOXpaHeHHHMeX3HquCKOﬁSHepFHH

8.27

8.28

8.29

[TpakTueckue paboThI:

Ormnpenenenre CpelHEd CKOPOCTH CKOJBbXKEHUS
Opycka WIM JABWXKEHUS IIapuKa IO HAKJIOHHOMN
mwiockoctH. OrmnpeneneHne yCKOpEHUsi Tena Mpu
PaBHOYCKOPEHHOM  JIBIDKCHHHM TI0O  HAKJIOHHOU
IJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPHU
PaBHOYCKOPEHHOM  JBW)KCHMH 0€3 HayalbHOUN
CKOPOCTH.

[IpoBepka runoTe3bl: €ciau MpU PaBHOYCKOPEHHOM
JIBIDKCHMM 0€3  HavaJdbHOM CKOPOCTH TYTH
OTHOCSTCSI Kak psAd  HEYETHBIX  YHUCEN, TO
COOTBETCTBYIOIIIHE MTPOMEXKYTKH BpEMEHU
OJIMHAKOBHI.

HccnenoBanne  3aBUCUMOCTH  CWJIBI  TPEHHS
CKOJIKEHUSI OT CHJIBI HOPMAJBHOTO JIABJICHHS.
Omnpenenenne K03(PGUIMEHTa TPEHUS CKOJIBKCHUS.
Ornpenenenue KECTKOCTU NpyxKuHbl. OnpeneneHue
paboThl CUIIBI TPEHUS PU PAaBHOMEPHOM JABMXKEHUU
Tena 1o TOPU30HTATLHOMN MOBEPXHOCTH.
Omnpenenenve pabOThl CHUJIBI  YOPYTOCTH IIpH
noabEME rpys3a € UCIOJb30BAHUEM HEMOJBHKHOIO
U IIOABWKHOT'O OJIOKOB

dwusnveckre SBJICHUS B TNPUPOJC: TPHIUBBI H
OTIHUBBI, JIBUXKEeHHE IIaHeT CONHEYHON CHCTEMBI,
PCaKTUBHOE JIBUKCHHE KUBBIX OPTaHU3MOB
TexHuyeckue YCTpOWCTBA: CHUIAOMETDP, JATYUKHU
MIOJIO’KEHUSI, PACCTOSIHHSI U YCKOPEHUSI, PAKEeThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

9.2

KonebartenbHoe JIBUKEHHE. OcHoBHbIE
XapaKTePUCTHKU KOJICOAHWIA: TIEPHOJ, 4YacTOTa,
aMIUTUTY 12
MaremaTuyeckuid ¥ NPYKUHHBIA ~ MAasiTHUKH.
[IpeBpamenre dSHEpPruu Npu  KOJIEOATEILHOM
JIBUKECHUH



93

9.4

9.5

9.6

9.7

9.8

9.9

3aryxaromue Kosie0aHusl. BriHyXeHHBIE
KosiebaHus. Pe3onanc

Mexanndeckue BOJHBIL. CBOHCTBA MEXaHHMYECKHX
BOJH. [IponosibHBIE M MonepedHsle BOJHBL. J[nmHa
BOJHBI M  CKOPOCTb €€  paclIpOCTpPaHCHHS.
MexaHn4eCKUEeBOIHEI B TBEPAOMTEIIE,
CEMCMUYECKHUEBOJIHBI

3Byk. I'poMkocTe M BeIcOTa 3ByKa. OTtpaxkeHue
3ByKa

NHudpa3Byk u ynbTpasByk

[TpakTuyeckue paboOTHI:

OmpeneneHne dYacTOTHI M TEpHoOJa KoJieOaHUU
MaTEeMaTUYCCKOI0 MasTHHKA.

OmpeneneHne dYacTOThl M TEpHOJa KoJieOaHUH
MPY>KUHHOTO MasTHUKA

HccnenoBanue 3aBHCUMOCTH TepUOaa KoJieOaHUU
MOJABEIICHHOTO K HUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBHCUMOCTH TEepUOaa KoJieOaHUU
MPY>KUHHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka
HE3aBUCHMOCTH  Tepuoaa  KojeOaHwii  Tpy3a,
MOABEIICHHOT0 K HHUTH, OT Macchl Tpy3a U
KECTKOCTH MPY>KUHBI.
H3mepeHneyCcKopeHHsICBOOOTHOTOTIAICHUST
duznueckre SBICHUS B TMPUPOJE: BOCIPUSITHE
3BYKOB ’KHBOTHBIMH, 3eMJIETPSICEHHE,
CEHCMUYECKHE BOJHBI, IIyHAMH, 9XO

TexHudeckue ycTpoucTBa: 3XO0JIO0T, UCIOJIB30BAaHUE
yJIbTPa3ByKa B OBITY U TEXHHUKE

10

11

SJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI
10.1 DJeKTpOMarHuTHOe  moje.  DJIEKTPOMAarHUTHBIE
BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [ITkana’1eKTpOMarHUTHBIXBOJIH
10.3 OnexkTpoMarHuTHas mpupona cBera. CKOpOCTb
cBeTa. BoimHoBBIECBOMCTBACBETA
[TpakTrueckue paboThI:
10.4 N3yueHne CBOICTB 3JEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMITBHOTO TenedoHa
dusuueckue SBIEHUS B MPUPOJE: OMOJIIOTHYECKOE
10.5 JeicTBUe  BUAMMOTO,  yIbTpaduOIETOBOTO U
PEHTT€HOBCKOTO U3ITy4YeHHI
10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA

11.1

JlyuaeBast monens cBeta. MicTouHMKHM cBETa



12

11.2

11.3

[IpssMonuHEHOEPACIIPOCTPAHEHUECBETA

Otpaxxenue cBeta. [lmockoe 3epkano. 3akoH
OTpa’KeHMsI CBETa

11.4 IIpenomiieHne cBera. 3aKOH IPEIOMIICHHS CBETA.
I1oMHOEBHYTPEHHECOTPAKEHNECBETA
11.5 JIunza. Xop tyuen B JIMH3E
11.6 Ontuyeckas cuctema ¢oroarnmnapara, MUKpOCKONa U
TEJIECKOIa
11.7 I'ma3 kak onrTmyeckas cucrema. bimsopykocTe u
JAIIbHO30PKOCTh
Paznoxenune Oemnoro cBera B cHeKTp. OIBITHI
11.8 Hprorona. CrnoxeHue CHEKTpalbHBIX  I[BETOB.
Jucnepcusiceera
[TpakTnyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH  yIjia OTPaXKEHUs
CBETOBOTI'O Jy4a OT YIJIa aJCHHUS.
N3yuenne XapaKTEPUCTUK N300paKeHus
IIpeIMeTa B INIOCKOM 3€pKalle.
HccnenoBanue 3aBUCMMOCTH yriia IPEIOMIICHUS
CBETOBOTI'O Jy4a OT YIJIa IaJIcHUs Ha TPAHULIE «BO3YX —
11.9 CTEKJIION.
[Tonyuyenue n300pakeHuH c IIOMOIIBIO
coOMparoIIei TUH3HI.
Omnpenenenne  (OKYCHOTO  pacCTOSHUSL |
ONTUYECKOM CUJIbI COOMpPArOIIEN JTUH3BI.
OnbITH IO PA3JI0KEHHUIO OEJIOr0 CBETa B CIIEKTP.
OnpITHl 1O BOCHPHUSTHIO LIBETa MPEIMETOB IPHU
UX HaOJIOIEHUH Yepe3 [IBETOBbIE (DUIBTPHI
dusnueckue ABJIeHUA B Ipupoe: 3atMeHus ConHua
11.10 u JlyHbl, 1BeTa Te€J, ONTUYECKUE SIBJICHUS B
atMocdepe (uBer Heba, pedpakuus, paayra,
MHUPAXK)
11.11 TexHuueckue  yCTpOMCTBA:  OYKHM, IEPUCKOIL,
¢doroanmnapat, ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE SBJIEHUA
12.1 Omneitel Pezepdopaa u mmaneTapuast MojeNib aToma.
Mopnenbaromabopa
122 Hcnyckanne ¥ MOIVIOIIEHHWE CBETa  ATOMOM.
KBanTbl. JInHEHUaThIECTIEKTPBI
12.3 PamnoaktuBHOCTh. Anbda, Oera- ©uW ramMma-
U3ITy4EHUs
12.4 Crpoenne artoMHoro szapa. HyxiioHHas wmopnens
aTOMHOTO spa. M3oTonsl
12.5 PannoaktrBHbIE [IpEBpALLCHHUS. Ilepuon
I0JTypaciaaa aTOMHBIX sIIEp
12.6 SAnepHbie peakiuu. 3aKOHbI COXpaHEHUs



3apAJ0BOro 1 MaCCOBOI'0 YUCCII

12.7

12.8

12.9

OHeprusi CBsi3W aTOMHBIX sifep. CBsA3bp Macchl U
SHEPIruu

Peaknuu cuHTe3a u peneHus spaep. McrodyHuku
sHepruu CoJiHIA U 3BE3]T

SAnepnas sHepreruka. J[lelicTBuE paguOaKTUBHBIX
M3JIy4eHHI Ha )KUBbIE OPraHU3MBI

12.10

12.11

12.12

[TpakTuyeckune paboOTHI:

HaOmoieHue CIUIONIHBIX M JIMHEHYAThIX CIIEKTPOB
U3ITy4CHUSI.

HccrnenoBanne  TPEKOB:  HM3MEpPEHHE  SHEPTHH
YaCTHIIBI 10 TOPMO3HOMY Ty TH (110 poTorpadusim).
N3mepenmnepaanoakTuBHOro(poHa

@usnueckue SBICHUS B IPUPOJIE: E€CTECTBEHHBIN
paluMoaKTUBHBIA  (OH,  KOCMHUYECKHE  JIyuH,
PaaMOAKTUBHOE U3IIyYCHUE IIPUPOAHBIX MUHEPAJIOB,
JEHCTBUE PaJAMOAKTUBHBIX M3JIyYEHUN HA OpraHUu3M
4eJI0BEKa

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,
WHJIUBUIYaJIbHBIN JO3UMETp, KaMepa Buibcona



ITPOBEPAEMBIE HA OI'D IO ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHMA OCHOBHOM OFPA30BATEJIBHOM MPOT'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA3OBAHUA

KoanposepsiemororpedoBanmsi

IIpoBepsiemble TpeOOBaAHUSA K MPeAMETHBIM
pe3yJbTaTaM 6a30BOro YpoBHsI OCBOECHHS
OCHOBHOIi 00pa3oBaTeJbLHON MPOrPaMMbI
OCHOBHOI0 00111er0 00pa30BaHUs HA OCHOBE
dIrocC

[Tonnmanue ponu HU3MKKU B HAYYHOU KapTUHE MHPAa;
chopMUPOBAHHOCTh 0a30BBIX TMPEACTABICHUN O
3aKOHOMEPHOM CBSI3M U II03HABAEMOCTU SIBJICHUM
OPUPOJIBI, O POJNHM DJKCIEepUMEHTa B (usuke, o
cUCTeMOoOOpa3yronie poilu (GU3UKH B PA3BUTHU
€CTECTBEHHbIX HayK, TEXHUKH M TEXHOJOTuH, 00
ABOJIONMH (U3UYECKUX 3HAHMA M HMX pPOJIH B
LEJIOCTHOW E€CTECTBEHHOHAYYHOM KapTUHE MHpa, O
BKJIJIE POCCHMCKMX U 3apyOeKHBIX  yUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBICHEHUE MPOILIECCOB
OKpYXaloIlero MWpa, pa3BUTHE TEXHUKU U
TEXHOJIOTUI

3HaHUS O BUJAX Marepuu (BEIIECTBO W TOJE), O
JIBUKCHUH KaK CIOCO0E CYIIECTBOBAHUS MATEPHH,
00  aTOMHO-MOJICKYJSIPHOM  TEOpUU  CTPOCHUS
BEIIECTBA, O (PU3MUYECKOW CYIIHOCTH SIBJICHUMN
TIPUPOJIBI (MEXaHUYECKHX, TETUIOBBIX,
DJICKTPOMArHUTHBIX W KBAHTOBBIX);  YMCHHUE
pasnuyaTh SBJICHHS IO OMHMCAHUIO WX XapaKTePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIHX
JTaHHOE (PU3UYECKOE SBJICHUE; YMEHUE PACIIO3HABATD
NPOSIBJICHUE HM3YYCHHBIX (U3WYECKHX SIBICHUN B
OKPYXAaroIleM MUpPE, BBIICISAS WX CYIIECTBEHHBIC
cBoOMcCTBa (ITPU3HAKH)

Brnanenne ocHoBaMM TOHATHMHOTO ammapata u
CHUMBOJIMYECKOTO $I3bIKAa (PU3UKH M HCIOJIH30BAHUE
UX JUId peleHus ydeOHbIX 3aJad; yMEHue
XapakTepu3oBaTh  CBOMCTBa  Tel,  (hU3UYECKHE
SIBJICHUS U MPOLIECCHI, UCIIOJIB3Ys (QyHIaMEHTalIbHbIE
Y SMIIUPUYECKHUE 3aKOHbI

YMeHue onuchiBaTh W3YYCHHBIE CBOMCTBA TEJI H
buzndecKkue  SBJICHHUS, HCIONB3YS  (PU3NUECKHE
BEJIMUNHBI

Brnajienue ocHOBaMH METOJIOB HAYYHOT'O MO3HAHUS C
yu€TOM COOJIIOZEHUsT MpaBHII 0€30MacHOro TPyja:
HaOoIeHNe PU3NICCKUX SBIICHUH:

yMEHHE CaMOCTOSTEIIHLHO cobHupaTh



HKCIEPUMEHTAJIBHYI0 YCTAaHOBKY M3 JaHHOro Habopa
00OpyJIOBaHUSI MO MHCTPYKLUH, OIHUCBHIBATH XOJ
OomplTa W 3alMCHIBATh €ro  pe3yJbTarsl,
(bopMyIHpOBaTH BBIBOAKI;

IIPOBEJCHUE TMPSAMBIX M KOCBEHHBIX HW3MEPCHHMU
¢u3uuecKux  BEJIMYMH: yMEHHE  IUIAHUPOBAThH
WU3MEPEHUS], CaMOCTOSITEIIEHO cobupaThb
JKCIIEPUMEHTAIIBHYI0 YCTaHOBKY II0 HHCTPYKLUH,
BBIUHCIIATh 3HAYCHHWE BEIMYMHBI M AaHAJIU3UPOBATH
[IOJIyYCHHBIE pe3yibTaTbl ¢ Y4YETOM 3aJaHHOU
MOTPEIIHOCTH PE3YJIbTaTOB H3MEPEHUN;

[IPOBEJCHUE  HECIIOKHBIX  OKCIEPUMEHTAIBHBIX
WCCIICJOBAHM; CaMOCTOSITEJILHO cobupaTthb
JKCIICPUMEHTAIIBHYI0  YCTAHOBKY U  IPOBOAUTH
UCCIICJOBAHME II0 HHCTPYKLIHH, IPEICTABIATH
MOJTyYeHHBIE 3aBHCUMOCTH (DU3MYECKHX BEIHYUH B
BUJIe TaOJIuI] ¥ TpapuKOB, yUUTHIBATh OIPEIIHOCTH,
JlefaTh BBIBOJBI 110 pe3ysIbTaTaM UCCIIEI0BAHUS

[lonuManue XapakTEepHbIX CBOMCTB (PU3MYECKHX
Mojelel (MaTepuaibHas Touka, aOCOIOTHO TBEPIOE
TENO, MOJEIU CTPOEHHUSA TIa30B, KHUAKOCTEH H
TBEPABIX  TeJ, IUIaHETapHas MoOJeJb  aroMma,
HYKJIOHHAsi MOJIeJIb aTOMHOIO S7pa) M YyMEHHe
OPUMEHATh WX JUI  OOBSICHEHUS (HUBHIECKUX
IIPOLIECCOB

YMeHnue OOBICHATh (PU3UYECKHE TMPOILECCHl U
CBOICTBA TeJ, B TOM YHCII€ U B KOHTEKCTE CUTYyallid
MPaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa, B
YAaCTHOCTH, BBISBIATH IPUYUHHO-CIEICTBEHHBIE
CBS3M M CTPOUTh OOBSCHEHHE C OMOpOi Ha
W3y4YeHHBIE  CBOWCTBAa  (DU3WYECKUX  SIBJICHUH,
buznyecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJICTTH

YMmenue pemath pacuéTHble 3ajauu (Ha 6aze 2 — 3
YpaBHEHUI), HCIONb3Ys] 3aKOHbI U  (OPMYJIbI,
CBsI3bIBaroOIMe (PU3NYECKHE BETUUMHBI, B YACTHOCTH,
3alMChIBaTh KPaTKOE YCJIOBHE 3a/ayd, BBISBISTH
HEJIOCTaloUIe JaHHble, BBIOUPATh 3aKOHBI U
dopMyinbl, HeoOXoaumble Uil €€  pelleHus,
UCIIOJIb30BaTh CIPABOYHBIE JIaHHBIE, IPOBOAMTH
pacuéTsl u OLIEHUBATh PEATUCTUYHOCTh
MOJYYEHHOTO0 3HAa4YeHUs (PU3UYECKOM BEITMYUHBI;
YMEHUE OIpENeNsATh pPa3MEpPHOCTh  (pu3nuecKon
BEJIMYMHBI, [T0JIyYEHHOH NPU pELUICHUH 3a1a4l

VYMeHue XapakTepu3oBaTh MPUHIMUIIBI JICHCTBUS
TEXHUYECKHUX YCTPOMCTB, B TOM 4YHCIE OBITOBBIX
npuOOPOB, W TPOMBIIUICHHBIX TEXHOJIOTHYECKUX
mponeccoB Mo Mux OIMMUCAHUIO, UCIIOJIB3YyS 3HAHUA O
CBOMCTBAaX (DM3MYECKUX SIBJICHUH M HEOOXOIUMBIE
(bU3HYEeCKUE 3aKOHOMEPHOCTH
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YMeHue uCnoip30BaTh 3HAHUS O (PUINYECKUX
SBIICHUSX B TTOBCEHEBHOM >KU3HU Ji1 00ecreueHUs
0e30macHOCTH MpU  OOpalieHud C  OBITOBBIMHU
npubopaMd W TEXHHMYECKUMHU  yCTPOMCTBAMH,
COXpaHEHUs 3[0pOBbA M  COOJIOJEHUS HOPM
HKOJIOTMYECKOTO MOBEJCHUSI B OKPY’KaIOIIEH cpee;
MMOHUMaHHUE HEOOXOAUMOCTH MIPUMEHEHUS
JOCTH)KEHUU buzuku " TEXHOJIOTUH s
paIoOHAIbHOTO IPUPOIONOIB30BAHUS

11

OnpIT Mmoucka, mpeoOpa3oBaHUs W TIPEACTABICHUS
uHpOpMaLMU  (U3UYECKOTO0  COJEpXKaHHsI  C
HCIIOJIB30BAaHUEM MH(GOPMaLMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW; YMEHUE OLIEHUBATh
JIOCTOBEPHOCTh ~ IOJyY€HHOW HH(OpMaANMK  Ha
OCHOBE HUMEIOUIMXCA 3HAHUH W JIONOJHUTEJIBHBIX

HCTOYHHUKOB; yMEHHE UCII0JIb30BATh pu
BBITIOJTHEHUH y4eOHbIX 3aJlaHui Hay4yHO-
HOIYJISIPHY IO JUTEpPATYpy ¢bu3nueckoro

COJICpXKaHUsA, CIPABOYHBIC MaTepHajbl, PECypChl
cetu HTepHer; BiajgeHne O0a30BBIMH HaBBIKAMH
npeoOpa3oBaHusl MHPOPMALUU U3 OAHON 3HAKOBOH
CHCTEMBI B JIPYT'YIO; YMEHHE CO31aBaTh COOCTBEHHBIC
NUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMaNNHU U3 HECKOJIIBKUX UCTOYHUKOB



INEPEYEHD 2JIEMEHTOB COAEPXAHMUSA, ITPOBEPAEMBIX HA OI'D 110

OU3UKE
Kon IIpoBepsiembliidjieMeHTCOEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1.1 Mexannueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema  OTCuéra.
OTHOCUTENBHOCTBABH)KEHUS
12 PaBHOMepHOE U HepaBHOMepHOE JBHKeHHE. CpenHsisi ckopocTb. PopMyna s
BBIUMCIICHUSI CpeTHEH cKopocTh: v = S/t
PaBHOMEpHOE TPAMONMHENHOE JBUKEHUE. 3aBUCUMOCTb KOOPIMHATHI TE€la OT
BPEMEHH B CIIy4ae PABHOMEPHOTO NPSIMOJIMHEWHOTO IBUKECHUSL:
13 x(t)=x,+vt
I'padyiky 3aBUCUMOCTH OT BPEMEHH Ui TPOEKUIUU CKOPOCTH, MPOCKIHH
NepeMenieHus, IyTHU, KOOpPAMHATBI NIPU PABHOMEPHOM MPSMOJIMHEITHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJIMHATBl TejJa OT BPEMEHM B CIy4yae pPaBHOYCKOPEHHOTO
MPSAMOJIMHEMHOTO IBU>KECHHUS:
2
leif:l =1|-'.|;|: *f_ax * ey
<
@opMynbl I NPOCKLUUU IEPEMEIIEHUs, NPOCKIHUA CKOPOCTH U IPOEKIMH
YCKOPEHUS IIPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUU:
2
1.4 Sy ()= Upx "T+4y - E :
U_\_(f) =Upy 0 t,
a.(f)=canst,
UI.‘cL - Ul.'fL =2”ISI
I'paduky 3aBUCUMOCTH OT BpPEMEHHM JJsI MPOCKIMH YCKOPEHHS, MPOCKIMU
CKOPOCTH, MPOEKIHUH MEepPEMENICHUsI, KOOPAUHATBI IPU PABHOYCKOPEHHOM
IPSIMOJIMHENHOM JABM>KEHUN
CBobonnoe nagenue. @opmyIibl, ONKMCHIBAIOIIME CBOOOAHOE MaJIeHNE Teja 1Mo
BEPTUKANU (JBW)KEHHWE Tela BHM3 MM BBEPX OTHOCHUTEIHHO IOBEPXHOCTH
L5 3emnn). ['paduku 3aBUCUMOCTH OT BpPEMEHHM ISl IMPOEKLUUH YCKOPEHHMS,
MPOEKIIMA CKOPOCTH M KOOPAMHATHI TMpU CBOOOJAHOM TNAJACHUU Tela 0
BEPTHKAIH
CKopocTh paBHOMEPHOIO JIBJKEHHUS Tejla IO OKpyKHocTH. HampaBnenue
CKOPOCTH.
@opmyna A1 BBIYMCIEHUS CKOPOCTH YEPE3 PajuyC OKPYKHOCTH U IEPUOA
L6 oOpareHus:
' p = 2R
T

LenTpocTpemurensHoe yckopeHue. HampasieHue IEHTPOCTPEMUTEIBHOTO
yckopeHusi. @opmyJia JiJisi BBIYUCICHHS YCKOPEHUS:



1.7

1.8
1.9

1.10

Macca. IInotHocTs BemecTBa. @opmyJia il BBIYUCICHUS TIIIOTHOCTH:
_m
V

Cuna — BekTopHas (usznueckas BenuunHa. CIoKeHUe CUil
SBnenne unepuuu. [lepBrerit 3akoH HproToHa

Bropoii 3akon HeroToHa:
F=m-a

CoHarpaBiaeHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIBI, IEUCTBYIOIICH HA
TEJ0

Bzaumoneicteue ten. Tpernii 3akoH HeroToHa:

Fy y=-F_,

1.12

TpeHue okost U TpeHHUE CKONIbKEeHM. PopMyria [UIsl BBIYMCICHUS MOYJIS CHJIBI

TPEHUSA CKOJIBXKCHUSA:

Fp=u-N

1.13

Hedbopmarus Tena. Ynpyrue W Heympyrue nedopmanuu. 3aKOH yHOPYyTrou
nedopmarun (3akoH ['yka):

F=Ik-Al

1.14

1.15

1.16

1.17

BcemupHoe tarorenue. 3aKoH BCEMUPHOTO TATOTEHUS
F-G. my -i}}:

R:
Cuna 1sKecTH. Y CKOpeHHe CBOOOIHOTO MaCHHUS.
®opmyia 1715 BBIYUCIECHUS CUITBI TSDKECTU BOJIM3H noBepxHocTH 3emiu: F = mg.
JIBuxenue maHeT Bokpyr Connua. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku

Nmmynbe Tenna — BeKTopHas pu3ndeckas BeIMYUHA.

b=mo

Nmnynse cucremsl Ten. M3meHenne umiyiabca. UMmynbCcuibl
3aKOH COXpaHEHUsl UMITYJIbCa JAJI 3aMKHYTON CUCTEMBI TEI:
p=nyUy +in, U, =const

PeakTuBHOEABMXKEHNE

Mexanunueckas pabota. @opmyia A BBIYMCICHUS PaOOThI CHIIBL:



A=Fscosot

MexaHnueCcKassMOIIHOCTb:

nN=24
r

1.18

1.19

Kunerndeckas u noreHuanbHas sHeprusi. DopMyiia 11 BBIYUCICHUS
KUHETUYECKON IHEPTUM:

2
Teopema o knHeTHYECKON SHEPTUUA. POpMYyIIa I BBIYUCICHNS TOTECHIMAIBHON
SHEPIUHU Teja, IMOIHATOrO
Haa3eMéi:

E,=mgh

Mexanndeckas SHEpTHsL:
E=E;.+E »

3aKOH COXpaHEHHSI MEXaHUYECKOH sHepruu. Gopmyiia i1 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CUII TpeHus: £ = const.
[IpeBpanieHne MEXaHMYECKON SHEPIUU MPHU HAJTMYUU CUIIBI TPEHHUSL.

1.20

1.21

1.22

1.23

1.24

[IpocThie MexaHU3MBI. «30J10TOE TIPABUIIO» MEXAHUKHU.
Peruar. MomeHT cunbl: M - Fl.
VYcnoBue paBHOBECHS pbluara:

M +M +..=0
[TonBwxHbIM 1 HenoABWXKHBINH 0110ku. KII/] mpocThIix MexaHU3MOB,
n= Anonessan

A‘S&I‘IZEEBEEHH

JlaBiieHne TBEPAOTO TeNa.
dopmyiia 11 BBIYUCICHUS JaBICHUS TBEPIOTO Tela:

_F
p_s"

JlaBnenue raza. ATMocdepHoe 1aBlIeHUE.
IMuapocTraTudeckoe 1aBlieHUE BHYTPH KHIKOCTH.
dopmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KUIKOCTH:

P=P+ P
3axonllackans. 'mapaBnndeckuiinpecc

3akoH Apxumena. Popmyna UId  ONPENEICHMs BBITAJKHUBAIOIIECH CHIIBI,
JEHCTBYIOILIEH Ha TENO, NOTPYKEHHOE B JKUJKOCTD WM ras:

Ycnosue nnaBanus Tena. [lnaBanue Cya0B M BO3QYXOIIJIaBaHHUEC
MexaHnndeckue KoyieOaHMs. AMHJ’II/ITy,Z[a, nepuoa M 4YacToTa KoJIeOaHM.



1.25

®opmyiia, cBA3BIBAIOLIASL YACTOTY U IEPUOJL KOJICOAHUI:

MareMatnueckuii M MNpYKUHHBIM MasTHUKU. [IpeBpamienue sHepruu npu
K0J1e0aTeIbHOM JIBUKECHUU

1.26

1.27

1.28

3aTyxaIOH_[I/I€ KOJIEOaHHS. BBIHy')KI[eHHBIe koyiebanus. Pe3onanc

Mexanuueckue BOJHBI. [IpooibHBIE M MOTEPEUHbIe BOJIHBL JIJTMHA BOJIHBI H
CKOPOCTb PACIPOCTPAHEHHSI BOJTHBI:

L=v-T

3Byk. I'poMKocTh U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHUIIE
IByX cpell. H(pa3Byk U yIbTpa3ByK

1.29

1.30

IIpakxmuueckue pabomul

N3mepenne cpenHell IUIOTHOCTH BEIIECTBA; apXMMEIOBOW CHIIBL; KECTKOCTH
MPYXKUHBL, KO3(PPUIIMEHTa TPEHUS CKOJIBXEHUS; paOOThl CUJIbl TPEHUS, CHIIbI
YIOPYTOCTH, CPEIHEH CKOPOCTH ABMKEHHS OpycKka MO HAKJIOHHOHW IUIOCKOCTH,
yCKOpeHusi Opycka Npu JBHKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHWN MaTeMaTHYeCKOro MasSTHHKA; 4YacTOThl W  Iepuoja
Kose0aHui MPYyKUHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CWJIBI YIPYTOCTH TpPU TOABEME Tpy3a C TOMOIIBIO HEMOABHKHOTO
6J10Ka; pabOThI CHJIbI YIPYTOCTH MPHU NOIBEME Ipy3a ¢ MOMOUIBIO MOJABUKHOTO
OIoKa.

HccnenoBanue 3aBUCMMOCTH apXHMEIOBOW CHIIBI OT O0BEMaA MOTpYKEHHOM
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTU; HE3aBUCUMOCTHU BBITAIKUBAIOIIECH CHJIBI
OT MAacChI TeNa; CUIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOI'O JIABJICHUS U OT
poO/ia MOBEPXHOCTH; CHJIbl YIPYTOCTHU, BOSHUKAIOIIEH B MpPY>KHUHE, OT CTEIEHHU
nedopManuy MPY>KUHBL, YCKOPEHUsT OpycKa OT yIjia HakjOHa HampaBJisIoIeH;
neproaa (4acToThl) KOJeOAHUI HUTSHOTO MasTHUKA OT JJIMHBI HUTH; TIEPHOIA
Koje0aHuil MPYKUHHOTO MasiTHUKAa OT MAacChl Ipy3a U KECTKOCTU MPY>KUHBI;
UCCIIeIOBaHNE HE3aBHUCHUMOCTH Mepuojia KoJeOaHUl HUTSHOTO MasTHHKA OT
Maccel rpy3a. [IpoBepkaycinoBuspaBHOBECHUSIpbIUara

Qusuueckue A61eHUS 6 Npupooe: TIPUMEPHl ABWKEHHUS C  Pa3InYHBIMU
CKOPOCTSIMM B )KUBOW U HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B MPUPOJIE U
TEXHUKE, IPWINBBI W OTIUBBL, JBWKEHHE IIaHET COJIHEYHOH CHCTEMBI,
PEaKTHUBHOE JIBU)KEHHE JKMBBIX OPIaHU3MOB, PbIYarv B TEJI€ YEJIOBEKA, BIMSHUE
aTMOC(EpHOTO JIABJICHUS HA JKUBOW OpraHW3M, IUIaBaHWE PBIO, BOCIPHITHE
3BYKOB KMBOTHBIMH, 3€MJIETPSCEHHE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CHUIOMETP, NATYUMKU IOJOKEHHS, PACCTOSHHUS W
YCKOpPEHUS, IWHAMOMETp, IOALIMIHUKN, PpAaKETbl, pblyar, MOABWKHBIA U
HEMOJIBIKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCTbIE MEXaHU3MbI B OBITY,
cooOmrarmmecss cocypl, YCTPOMCTBO BOJONPOBOJAA, THAPABIMUYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMeTp, 3IXOJOT,
UCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIE  TIOJIOKEHHUS  MOJICKYJISPHO-KMHETUUECKOM  TEOPUH  CTPOCHUSA
BemecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucraimaeckne u amopdHbIe Tena



I[BI/I)KGHI/I@ qJacTull BCEIICCTBA. CBs3b CKOpOCTH  ABMIXKXCHHUA YacTUl C

2.2
Temnepatypoil. bBpoyHoBckoenBmxenue, 1updys3us
2.3 CmauvBaHUE U KalUJUISIPHBICSABICHUS
2.4 TeroBoepaciiupeHue 1 cxaTue
2.5 TermnoBoepaBHOBECHE
26 Buytpennss sHeprus. PabGota u Temonepenada Kak CIocoObl HU3MEHEHHs
BHYTPEHHEHN SHEPTUU
2.7 Buns! Teruonepenadn: TeIIONPOBOJHOCTb, KOHBEKIIMS, U3Iy4YEHUE
Harpesanue u OXJIAKJCHUE TeN. KomnuecTBo TEIUIOTHI.
28 VY 1enpHAATEINIOEMKOCTD:
O=cm(ty—t)
3aKoH COXPAaHEHHUs SHEPrUU B TEIUIOBBIX nporeccax.
2.9 YpaBHeHUeTEIIOBOTOOATAH A:!
QO +0, +..=0
Ucnapenue u koHupeHcauus. V3MeHeHHE BHYTPEHHEHW SHEPrUM B MPOLECCE
2.10 UcapeHus u KOH/ICHCAIUU. Kunennexxuakoctu.
VY nenpHasTeruioTanapooopasopanus: L = O/m
2.11 BrnaxnocteBO31yX2
IInaBnenue wn Kpucraiumsanus. II3MeHeHHEe BHYTPEHHEW DSHEPrUu IIpU
IJIABJICHUU U KPUCTAUIA3ALUU. Y 1€JIbHASITEILNIOTAIUIABICHHUS:
2.12 Q
m
513 BHyTpeHHss sHEprusi Cropanys TOIUIMBA. Y AeNbHAs TEIIOTa CrOpaHUsl TOIUIMBA:
q=Q/m
2.14 [Tpunuummne! padote! TeroBbix aurareneil. KITJ[ teroBoro npuratens
IIpaxmuueckue pabomul
N3mepenne yaenbHON TEIIOEMKOCTH METaUIMYECKOrO LWJIMHJPA; KOJIMYEeCTBa
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOH TeMmepaTypsl (UKCHPOBAHHOM
Macchl, B KOTOPYIO OMYIIEH HArpeThli UWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OTJAHHOT'O HAarpeThiM LWIMHIPOM, IOCJIE OMYCKAaHUS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBbHOM BIAXHOCTU BO3/lyXa; YAEIbHOM TEIJIOTHI
iaBieHus Jpga. MccienoBaHue W3MEHEHHsS TeMIepaTypbl BOABI  [IPU
Pa3NUYHbIX YCIIOBUSX; SIBICHHUS TEIJIOOOMEHa NpU CMEIIMBAHUHU XOJIOJAHOM U
ropsiuei BOABL; Mpolecca NCIapeHus
Qusuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWUIIpHBIE
2.16 SIBJICHUS] B MPUPOJIC, KPUCTAUIBI B Ipupoje, uznydeHue ConHua, 3aMmep3aHue
BOJIOEMOB, MOpCKHE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, MHesl, CHera
Texnuueckue ycmpoticmea: KalWUISApbl, IPUMEPBI UCIOJIb30BaHUS KPUCTAIIIOB,
2.17

KUJKOCTHBIM TEPMOMETp, NaTYMK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THUTPOMETPBI, TICUXPOMETp, MapoBasi TypOMHA, JBUraTelh BHYTPEHHETO



CrOpaHHsI

3 OJIEKTPOMATHUTHBIE ABJIEHU A
3.1 OnexTpusanus Tei. /[Ba Buaa 3JeKTPUUECKUX 3apsI0B
3.2 B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOHCOXpaHEHUDIEKTPUUECKOT03apsiaa
34 Onextpuueckoe mnoae. HanpsxEHHOCTh anekTpudyeckoro mnons. IIpuHiun
CYTIEPHO3UIINH IEKTPUUECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu »snektpudeckux 3apsigoB. JleiicTBHE SJIEKTPUYECKOrOo TMOJIS Ha
aNeKTpudecKkue 3apsiibl. [IpOBOTHUKY U TUAIEKTPUKH
[TocTostHHBIN 31eKTpUYecKuid TOK. JlelcTBUs nekTpuyeckoro Toka. Cuma Toka.
3.6 Hanpsioxenue.
I=q/t, U=A4/4
37 DNEKTPUUYECKOE COIPOTUBIIEHUE. Y IETBHOE AIEKTPUUECKOE CONPOTUBIICHUE:!
R =pl/S
3.8 3akon OMa 11 yyacTka aiekrpudeckoit nenu:/ = U/R
IlocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenbHOe cOEAMHEHNE IPOBOJHUKOB PAaBHOT'O CONPOTHBIICHHUS:
U=U,I=I+1,; Rzi.
1~ 2 1742 A
CMeniaHHbIECOETUHEHUSTIPOBOIHUKOB
3.10 PaboTa u MmomtHOCTH 51ekTpuyeckoro Toka. 4 = Ult, P = Ul
3akon/lxoyns — Jlenmna:
3.11 3
O=I"-R-t
312 OnbiT Opcrena. MarHuTHOe TMOJIE TPSMOrO MPOBOJHHUKA C TOKOM. JluHuwm
MAarHUTHOM UHAYKIIUU
313 MarautHoe 10JIe TIOCTOSHHOTO MarHuTa. B3auMopeicTBHEe NOCTOSHHBIX
MarHuTOB
3.14 JlelicTBe MAarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 OmnsiTel @apanes. SBnenue aneKTpoMarHuTHON nHyKuuu. [IpaBuio Jlenna
IIpaxmuueckue pabomul
W3mepenne  3IEKTPUYECKOIO  CONPOTHUBIEHUS  PE3UCTOpPA;  MOLIHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI JIEKTPUUECKOIO TOKA.
HccnenoBanue 3aBUCMMOCTM CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHHUKE
3.16

(pe3ucTopsl, JTaMII0O4Ka), OT HANpsHKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCHUMOCTH
COMPOTUBJICHUS OT JJIMHBI IPOBOJHUKA, IJIOIMIAIN €ro MOMEPEYHOr0 CEUCHUS U
YAETBHOTO CONMPOTUBIICHHUS.

[IpoBepka mpaBuna JUisl FIEKTPUYECKOTO HAMPSDKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUH TPOBOJHUKOB; MpaBWJIa JJII CHJIbl JJIEKTPUUECKOTO0 TOKa MpH



NapajuieIbHOM COEAMHEHNU IPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Dusuueckue s61eHUs 6 Npupode: BIEKTPUUYECKUE SIBICHHUS B aTtMmocdepe,

3.17 AJIEKTPUYECTBO >KMBBIX OPraHU3MOB, MAarHUTHOE TOJ€ 3eMiIu, Ipel( MOIOCoB,
POJIb MAarHUTHOTO TIOJISI JIJIs1 KU3HU Ha 3eMJie, TOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea. 3IEKTPOCKOI, aMIepMeTp, BOJBTMETpP, PpEeocTar,
CUETUYMK  DJIEKTPUYECKOH  DHEPruM,  3JIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTesbHbIE AIEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
IIPEIOXPAaHUTENN, DJIEKTPOMArHUT, JJIEKTPOJBHUIraTeNlb IOCTOSHHOIO TOKAa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnexTpoMarHuTHble BoaHbI. [1Ikana 3eKTpOMarHUTHBIX BOJIH
3.20 JIyueBas monens cBera. [IpsaMonnHeitHOE pacIIpOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 IIpenomiieHne cBeTa. 3aKOH MPEIOMIICHHUS CBETA
3.23 Hucnepcusicera
304 JInnza. Xon nyueir B nmH3e. @okycHoe paccTosiHMe JMH3bI. OnrTudeckas cuia
muH3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTuyeckue mpuoopsI
IIpakmuyeckue pabomul
N3mepenne onTHYecKOW CHIIBI COOMPAFOIICH JHH3bI; (DOKYCHOTO PacCTOSHUS
cobuparomield TUH3bI (110 CBOWCTBY pPaBEHCTBA Pa3MEpOB MpeaIMeTa U N300pakeHus,
306 KOIZa IIPeMET PACIONIOKEH B JBOHHOM (hOKyCe), OKA3aTes sl IPEIOMIICHHUS CTEKIIA.
HccnenoBanne CBOWCTBA M300pakKeHHs, TMONYYCHHOTO C  TOMOIIBIO
cobuparomiell JIMH3bl; U3MEHEHUs1 (POKYCHOI'O PAcCTOSIHUSA JABYX CIIOKEHHBIX JIMH3;
3aBHCHUMOCTH yTJja IPEJIOMIIEHHS CBETOBOrO Jyda OT yrja IaJeHUs Ha TpaHUIe
«BO3lyX — CTEKJIO»
327 Qusuueckue senenus 6 npupode. 3atMeHus ConHua u JlyHsl, 1BeTta Ted,
OIITHYECKUE sIBIIEHUS B aTMocepe (1BeT HeOa, pedpakuus, paayra, MUPax)
328 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE
CBETOBOJIbI
4 KBAHTOBBGIE SBJIEHUA
41 PamnoaktuBHOCTE. Anbda-, OeTa-, TaMma-usnyudeHus. Peakiuu anbda-u Oera-
pacnazaa
4.2 OmneiTel Pe3epdopaa o paccesuuro anbda-dactuil. [InanetapHasmoaenbaroma
4.3 CocraBaroMHorosapa. Mzoronst
4.4 [TepuonnomypacnaaaaToOMHBIXSAEP
4.5 SlnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsA0BOr0 U MacCOBOT'O YHCEI
Qusuueckue sA6leHUs 6 npupode. €CTECTBEHHBIH pPaaUOAKTHUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, PaJNOAKTUBHOE MW3IIyYEHHE MPHUPOJHBIX MMHEPAJIOB,
NeiicTBHE paJIMOaKTUBHBIX U3TyUYEHUI Ha OpraHU3M YelloBeKa
47 Texnuueckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYAIbHBIN JO3UMETp, Kamepa

BI/IHLCOHa, AACpHad OHCPICTUKA






