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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO 00IIero o0pa3oBaHus
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYarOIIMXCS M OpPraHU3alUIi0 H3y4eHUs
¢bu3MKN Ha AEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanm3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlPEeIMETHBIM pE3yJIbTaTaM OOYy4YEHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUsI IMPEIMETHOrO COJAECpPKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpaMmma mo ¢Qu3uke pa3zpaboTaHa C UENBIO OKAa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHUU paboueit mporpaMmbl IO y4eOHOMY TPEIMETY.

®dusuka SBISETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUYHBIX Y4EOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoyiorued, actpoHOMHEeld © (GU3UICCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O00pa3lbl MNPUMEHEHHS HAyYHOro METOo/a
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
UMHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpeNAIoyiaracT OBJIaJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATh  JaHHblE M  HCIOJb30BaThb  HAy4dHBIC
JI0Ka3aTeNIbCTBA JUIsl TOTYYESHHSI BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (HOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa H3ydYCHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEIACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl MO (DU3WKE Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUI ONMUCHIBATh U OOBSCHITH (DU3NUYECKUE SIBJICHUS C
UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHHN HAONIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopaTtopHble  pabOThl M DKCIICPUMEHTAJIbHBIE HCCIICIOBAHHS C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHXKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JICATEeIbHOCTH, CBI3aHHBIMU
c GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Henem0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemeplii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAIOIIET0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3MepeHune @usnmueckux BenuuuH. PuznyecKue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBII METOJ MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAYypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpeneneHue UEeHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOpa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepOB MaJbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIIBHO, TeM OO0JbIlle, 4eM OOJbIle BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
TemnepaTrypoil. bpoyHoBckoe nBumxkenue, auddysus. BzanmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTAJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue — siBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacu€r mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTH JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Ipyrux mianerax. Bec rena. Hesecomocts. CnoxxeHnue
CWJI, HANIPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonenctByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOIEC U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Teja.
2. N3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJIEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHE CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa 0
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsDKeHHs (nedopmanun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUSI M YBETTWYCHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatypbl. llepenaua naBneHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniuecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 u13MepeHus: aTMOC(hHEepHOTro J1aBJICHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BeITankuparomnas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcloOBHE IUJIaBaHUA TeJ: MJABAaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEH  CUJIbI, JCHCTBYIOIIEHM Ha  TeEJoO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJNO B XKUAKOCTH, OT OOBEMa MOTrpyKEHHOU B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYMPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBmio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwino» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW YHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UHU.
8 KUIACC

Paszgeua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPrUu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oananca. IlmaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JTaBJICHHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO IBUKEHUSI.



v ok W

© ® N o

Hab6mronenune nuddysun.

HaOnroienue siBeHni cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro paciupeHus Teul.

N3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHWM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenue wu3MeHeHUsT BHYTPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHITUHIPOM.

Onpenenenue yAeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3IEKTpUYECKuX 3apsanoB. BzauMmogaenicTBhe
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUYecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOTO TOKA. JIEHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—Jlenma.
DneKTpuYecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
OmpiT  Opcrena. MarauTHoe T1OJ€  JJIEKTpUYECKOro Toka. [IpumeneHwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne 3nekTpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. CnocoObl IOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpORCTBO 1 JEUCTBUE NEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSITHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHHUs MIOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

OneiTel @apajes.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiThl MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA NPOBOAHUKH U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CWIbl TOKa MPU MNapaJUICTbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHUEe pabOThl DJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIBHON YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHEHHM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HeroToHa. BrOopon 3akoH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakKTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaToW NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

Habmroienue 1BU»KeHUs Tea o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU [TPH CBOOOTHOM IMaJCHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUH NIPHU ABUKEHUH TeEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimaul.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaIbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGuieHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
WCIIOJIb30BaHUEM HETOIBUKHOTO U MTOJABUKHOTO OJIOKOB.

11. I3ydueHue 3aKkoHa COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHUS M BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPIrUM NPH KOIeOATEIHLHOM ABUKECHUH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['pomMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CHUJIBI TSHKECTU U CHJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGronenue BRIHY)IECHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUHN PE30HAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTBl M TepUoJa KojJeOaHWM MaTeMaTU4ecKOoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJA KOIeOaHUH MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHOJia KoJieOaHU rpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwuii
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOTHOTO IMaICHHUS.

Paznen 10. DiaeKTpOMArHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmHEerHOE
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcnonb3oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpsiMONTMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckuii CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ JIy4er B pacCerBaroIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens ria3a.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpaK€HHUs CBETOBOrO Jyda OT yria
NaJICHUS.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.
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3. I/ICCJ'IGI[OBaHI/Ie 3aBHUCUMOCTHU YyTJia IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n306paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHUYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IpPH UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NMoriomeHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npespaienus. [lepuon momypacmnana aTOMHBIX sSI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA paguOaKTHBHBIX HW3JIyYEHHW Ha >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOIIEHUS.

2. CHexTpsl pa3In4HbIX Ta30B.

3. Cnektp BOAOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHHs IpUPOIHBIX MUHEPAJIOB U IPOJLYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaOnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEKOB: U3MEPEHUE DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINK MOAYJIb NTPEAHA3HAYEH JI1 CUCTEMATHU3aluU
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 NOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIIMX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUH HAHHOIO MOIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOHOB MCCIENOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHUAMH OOBICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep NaHHOIO pasjesa peaau3yercs
3a CU€T TOro, 4To OOyYarolUecs BBIIOJHAIOT 3aJaHMs, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIIEOBAHMS (PU3UUECKUX SIBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U ITOIYYEHHS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATh Hay4YHbIE OCHOBBI HAMOOJE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’KaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe30omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TOBEIEHUS Ha
TpaHCHOPTE, HA JIOpOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM O00OPYIOBAHHUEM B
JOMAIIIHUX YCIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETro IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTHM€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTMYECKOW U



COIMAIbHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TPUMEHEHHE (U3NYECKUX 3HAHMM IS PEIICHHUs 3aaad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelIeHus;

e 8) amanTanmum K HU3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPH BBIMOJHECHUU HWCCICAOBAHUN U
POCKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
JIPYTHX;

e - TIOBBIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUI, B TOM YHUCJIE (POPMYITHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOEr0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpamMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMrupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yU4eOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYMIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI JIJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YUYCHUU (PU3UIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
IOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OILIEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIEee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh IMPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nIeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJa4d  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMi, HHOU rpauKoi U MX KOMOMHALIUSMHU.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
yOJIMYHO TIPECTABISATH PE3YJIbTAThl BEITIOJHEHHOTO (PH3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHyalbHOW pabOThI TpPHU PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNisiTh POJIM, OOCYXJaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANPABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0O BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIaracMble BAPUAHThI PELICHUN;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JlaBaTh aJIEKBaTHYIO OIICHKY CUTYallUU U TpeJyiaraTh iaH e€ N3MCHEHNUS,
OOBSCHATh TPHUYMHBI  JOCTIKEHUS  (HEJAOCTHUKEHUS) PE3yJbTaTOB
NeSTeILHOCTH, TaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHUS
(Gu3MYECKOTO HMCCIIEIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX
O0O0CTOSITENILCTB, W3MEHHBIIMXCS CHUTYyallli, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIINX TPYIHOCTEW;

OIICHMBATh COOTBETCTBHE pe3yiIbTaTa IEeJIU U YCIOBUSAM;

CTaBUTH ce0s1 HA MECTO JIPYrOro 4ejoBeKa B XOJE CIOpa WIN JAUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHS M JIOTHKY JIPYTOTo;
MPU3HABATh CBOE MPABO HA OMMOKY MPHU PErIeHUHN (HU3NIECKUX 3a/1a4 UITH
B YTBEP)KJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BeliecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaCKTOpHUsS, pPaBHOAEHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath sBieHus (audQysus, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUSA C Pa3IMYHBIMU CKOPOCTAMH B JKMBONM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHu3M, IJaBaHUE PbIO, phlYaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBIICHHIM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3YsI
¢dbuznyeckre BeJIUYUHBI (Macca, 00BbEM, TJIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTHU, BEC
Tella, Cuja TpPEeHUsA, JAaBlicHHWe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCcKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXAHU3MOB,
KMHETUYEeCKash M TMOTEHIMalIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HAaUeHUs W €IUHUIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIMYMH;
XapakTepu30oBaTh CBOWCTBA TeJs, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CWJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
OHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakrTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJyY€HHOU (PU3NUECKON BEJITMYMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOJUTh OLIMOKM B XOJ€ OIBbITa, JenaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznIecKux CBOIICTB TEJL: bopMyIUpOBATH MIPOBEPSIEMBIC
IPENO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOTO 000PYAOBAHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE H3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl TeJa,
00béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBONUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BETMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IIOIIAAN COPUKOCHOBEHMSI TEJ, CUIIBI
yIOPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHUI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMIOJHATh W3MEpPEHUs, Cienysl MPeaio)KEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBaHMS;

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs  CWIA, JCHCTByMOmas  Ha
NOTPpYKEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAysd NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIAIBI JACUCTBUS NPHOOPOB U TEXHUYCCKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(popMauuu B HWHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIOJTb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JIUTEPATYpy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypcebl cetu HTepHET, BiaeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIMN amnmapaT Kypca (U3MKH, CONPOBOXKAAThH
BBICTYIUICHUE MTPE3EHTALlNEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBIA  BKJIAJ, B  JIEATEIBHOCTh  [PYIIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TETUIOBOE IBUKEHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE MOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIaBJIEHWEe, KpUCTauIn3anusa (OTBEepAEeBaHUE), KHUIICHHE,
Terionepeaaya (TEeTUTONMPOBOHOCTb, KOHBEKIIUS, U3IIy4YEHHE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS IJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
[0 OINUCAHMID HMX XapaKTEPHbIX CBOWCTB U Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUIbI B mpupojae, uzinydeHue CoiHLA, 3amMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoatoCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, MOJSIPHOE CHUSIHUE, IPHU 3TOM MEPEBOINTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndeckue BeTUYUHBI (TEMIlepaTypa, BHYTPECHHSISI YHEPTHUS, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUIoTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHU 3apsn,
CUja TOKa, JJIEKTPUYECKOE HAIPSHKEHHWE, CONPOTHUBIIEHUE IPOBOJIHMKA,
yAEIbHOE  CONPOTUBIEHUE  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIHHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT HCHOJIb3YyEeMbIX BETUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKux BENUYUH, HAXOIUTH (HOPMYIbI, CBS3BIBAIOIINE JaHHYIO
¢u3MYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUChIBATh €r0 MAaTEMaTUYECKOE
BBIPAXKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHTYyallMil MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
IIaroB ¢ omopod Ha |—2 W3y4eHHBIX CBONCTBA (DU3MUECKUX SIBICHUI,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JICWCTBUS, HCIIOIB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYUHBI: Ha OCHOBE aHajIM3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJI peleHus 3a7aud, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONMUCAHHE HCCIEOBAaHUS, BBIACIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(du3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0bEéMa, TemrepaTypbl, CKOPOCTH MPOLIecCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JIIEKTPUYECKUX  3apsAll0B, B3aWMOJEUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJiM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HA MPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IPOBEpPSAEMBIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIeEepaTypbl, OTHOCUTEIHHOM
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HAMNPsHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3HUECKUX BEIMYUH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAH TIONEePEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBIIIOJIHATh M3MEPEHHUsSI, CIEAys NPEIJOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl W TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEILECTBAa, CONPOTUBIEHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS M3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPBI, HArPEBATENIbHBIE IEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPUTEIIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasziuyasi ycJIoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHUX IETeH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 171 obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pPOBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HNUECKOTO COJICpKAaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITI0JIb30BaTh MPHU BBITIOJHEHUH Y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJSPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti MHTEpHEeT, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusi UHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO NPEACTABIATH PE3YIbTaThl
MPOEKTHOM WJIM HMCCIIEOBATENbCKON NEATENbHOCTH, MPU 3TOM IPAaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IpPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HMUECKUX
IPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJICAUTH 32 BBIIIOJHEHUEM IlJIaHA JIEUCTBUI U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTD pa3peraTh KOH(IUKTHI.

K xonIty 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ympyrasi, mjaacThueckasi), TpeHUe, LEHTPOCTPEMHTEIHHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teya, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, MH(Pa3BYyK U YJIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
NajJIeHUe TeJl, PABHOMEPHOE JBUKEHUE IO OKPY>KHOCTU, B3aUMOJICUCTBUE



TeJ, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromiue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pasiiodkeHne O0esoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHMs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
NMBIDKEHUE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBeTa Tel,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHIMMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO M3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYECHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HUCIIOIL3YS
dbu3nueckue BENUYUHBI (CPEHSASI W MTHOBEHHAs CKOPOCTh Teja TpH
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUs, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DSHEPIHs Tela,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTHUSl CIKATOU
NPYXKUHBI, KUHETUYECKas DHEPrus, TOoJHAs MEXaHWuecKas >SHEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeNIb MPEIOMIICHHS CPEMIbl), TP OMUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaUEHUsI W EIUHUIIBI (PU3MUYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMH,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0HBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsIOBOTO M MACCOBOTO YHCE



IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBIISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (HM3MUECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparlIuecss Ha cucremy u3 2-3
ypaBHEHUI), UCTIOIB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAueHus (usnueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$u3NYECKUX METO/OB, HCIONB3yS OMHCAHUE HCCIECTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHMS, JeNaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKkoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacchl Ipy3a U KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOJMI0JEHUE CIUIOIIHBIX W JIMHEMYaThIX CHEKTPOB H3IIyUYECHMUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY U3 HW30BITOYHOTO Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
dbopMyIUpOBaThH BBIBOBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE WU3MepseMoll BelIMuMHbl ((POKYCHOE paccTOsHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayaJlbHON CKOPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHUs W yria MPEIoOMIICHHs OT yIJa



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHUs, KECTKOCTb MPYKUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (QPUIUUECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh MPUHIMUMBI JCUCTBUS HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
CHHUIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CTHIEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU pPEUICHUH Yy4eOHO-TIPAKTUYECKUX 3a1ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpArOLIEeH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS W COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpMau (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OMpEeNIeHUs] JOCTOBEPHOCTH MOJYYEHHON MH(POpPMAIMN HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUIl HAyYHO-TIONYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  CcOoAepXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpa3oBaHus HHGOPMALIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPHU 3TOM TPAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
IS T HayIa © HpHpoe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIH METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
99 JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHEIC COCTORHIA Beectsa https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
3.1 M 3
CXAMIICCIOT ABIDKCHHE https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Braer o 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
° a60Ta 1 MOIIHOCT® 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
IICKTPOMATHHTHAS HH YKL https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue KoJae0aHusi M BOJTHbBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuoreka [JOK
51 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
>3 AACPHEIC peattid https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
®du3rka — HaykKa 0 IpUpo/e.
1 Henensa
1 ®usnueckue sBieHUs. Hekotopeie 1
CeHTsIOps
(duznyecKue TEpMUHBI.
5 HayuHnbie MeTO1bI U3yYEHUS TIPUPOIBL. 1 1 Hemenst
CrapToBas TUarHOCTHKA. CEHTSIOPsI
3 dusnuecKkue BeTUIHHBI U UX 1 2 Henens
H3MepeHne CeHTsIOps
Kaxk ¢usuka u npyrue ecTeCTBEHHBIE
4 HayKH U3Y4aroT Opupoy. TOUHOCTh 1 1 1 2 HezeIL
YIH H3YH pHp H% CEHTSIOpst
MOTPEITHOCTh U3MEPEHUH.
5 ®du3nka u ee BIUSHUE HA Pa3BUTHE 1 3 Hepens bubnmnorexa [JOK
TEXHUKH. CeHTSIOps https://m.edsoo.ru/ff09f72a
Ctpoenue BemecTBa. ONbITHI,
3 Henend
6 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 1
CeHTsI0ps
BelecTsa. MOJIEKyIIbL.
7 BbpoynoBckoe npmwxkenue. {uddysus B 1 4 wenens bubnmnoreka [JOK
raszax, XHAJKOCTSIX U TBEPHBIX Teyax. CeHTIOps https://m.edsoo.ru/ff09fe0a
3 B3aumHoe npusiTkeHue u 1 4 Hepens bubmuoreka [IOK
OTTaJKMBAaHHUE MOJIEKYIL. CEHTSIOps https://m.edsoo.ru/ff0a013e
9 ArperatHble COCTOSIHUSI BEIIECTBA. 1 1 1 Hemens
Paznuurie B MOJEKYISIPHOM CTPOCHUU OKTSIOPSI



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

TBCPABIX TCJI, )KHI[KOCTCﬁ n rasoB

MexaHnudecKkoe IBUKCHUE. 1 nenens
10 PaBHOMEPHOE U HEPABHOMEPHOE OKTSAOPSI
JBH)KCHUEC
11 Cxopoctb. EquHuIe: ckopoctu iK};ZIéZT bubmorexa LHOK
https://m.edsoo.ru/ff0a0378
12 Pacuer nmyTu 1 BpeMeHU ABUKECHUS iKHTZI(;epT bubmorera [JOK
https://m.edsoo.ru/ff0a05c6
Hneprus. 3akoH HHEPITUH. 3 Hexens
13 BSaIfMOHeﬁCTBHC TenpKaK pUYHHA OKTAOPst bubnmorexa LOK
https://m.edsoo.ru/ff0a079c
WU3MEHEHUS CKOPOCTH JIBHXKCHHUSI TEJl
Macca Tena, eTMHHAIIBI MAaCChI. 3 Henmens
14 N3mepenue macchl Tena Ha Becax. OKTSOPsI bubnuoreka [IOK
JlabopaTtopHas pabota «M3mepeHue https://m.edsoo.ru/ff0a0ae4
MAaccChl Tella»
1 Jla6opatopHas pabota «3MepeHne iKHTZIéeM Bu6nuoreka LIOK
o6beMa TeTay» pA https://m.edsoo.ru/ff0a0c10
16 ITnoTHOCTE BentecTBa. Pacuer Macchel 1 4 genens bu6mmorexa [IOK
o0BbeMa Tejia MO €ro MIOTHOCTH OKTAOPSI https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OnpezneneHue 1 Henens
TUIOTHOCTH TBEPAOTO TEIIA» HOSOps
18 Pemenue 3agau nmo teme "IL10THOCTH 2 Heaens bu6mmorexa [IOK
BelecTna" HOSIOPst https://m.edsoo.ru/ff0al23c
Cwita Kak XapakTepHUCTHKA 3 Henmens
19 B3aumoeiictus Tei. Cua HOAOPs
ynpyrocty. 3akoH ['yka
20 JlaGopaTtopHas pabora «/cciaenoBanue 3 nenenst



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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CHUJIBI YIIPYTOCTH»

HOSIOpS

4 Henens
21 SBnenue Tsarorenus. Cuia TSKECTH HOSIOpst
99 CBA3b MEXY CUJION TSKECTH U 4 nenens bubmuorexa [JOK
Maccoii Tena. Bec tena. HeBecomocTh HoAGP https://m.edsoo.ru/ff0al1778
93 Cuna TsbKecTH Ha IpYTruX IUIaHeTax. 1 menmens bubnnorexa [HOK
Du3nyecKue XapakTepUCTUKH TIAHET nexadps https://m.edsoo.ru/ff0a1502
1 Henens B
nommoreka [JOK
24 N3mepenne cui. JluHamomeTp nekaops 1
https://m.edsoo.ru/ff0al8cc
o5 Pemenue 3agau Ha Tembl: Cuna 2 nepiens bubmuorexa [JOK
Tsokectn. Bec Tena. HeBecomocTh Aickaops https://m.edso0.ru/ff0al778
CnoxxeHue IByX CHJI, HallpaBJIE€HHBIX 2 Henens
26 M0 OJTHOM MPSIMOM. nexabpst bubmmorexa [IOK
P . https://m.edsoo.ru/ff0ala70
ABHOJICHCTBYIOIIAs CUJT
Pemienue 3a1a4 mmo teme 2 Heienst
27 " o " nexalpst
PaBHOelicTBYIOIIAS CUIT
28 TpeHue CKOIbXEHNS U TPEHUE MTOKOSI. 2 nefens bubnnorexka [JOK
Tpenune B mpupoie U TEXHUKE Aekabpst https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnast pabora «3yuenue 3 Hepens
3aBUCUMOCTH CHUJIBI TPEHHUS nexaopst G oK
nOIMOTEKA
29 CKOJIbXKEHUS OT CHJIbI JABJICHUS U 1
XapaKTepa COMpHKACAIONMIIXCA https://m.edsoo.ru/ff0alcc8
ITIOBEPXHOCTEMN
30 3ammra npoeKTOoB. 3 Hepmens



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

nexaopst

Oo6o06maromuil ypok 1o TeMam:
«MexaHHn4ecKoe JABHKEeHUE», «Macca,

4 »enens Bbubanoreka [IOK
31 IUIOTHOCTEY, «Bec Temay, A 1
O N — nexabpst https://m.edsoo.ru/ff0alde0
«CHIB»
KonTtponpsHast pabora no Temam:
«MexaHnueckoe OBIDKEHHE», «Macca, 4
ere
32 INIOTHOCTBY, «Bec Tenay, z[e}llcalé J:I
«I'padrueckoe n300pakeHUE CUITY, P
«CHIBD
33 Hasnenue. CriocoObl yMEHBIIECHUS U 2 Henens bubnnoreka [JOK
YBEJIMUCHHUS JaBICHUS SIHBAPS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD 2 Hexens Eu6 OK
34 JIaBJIEHMS ra3a oT 00bEMa, STHBaps nosmorexa 11
https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaya naBiieHUs TBEPABIMU 3 Henens
35 TeJIaMH, JKUJIKOCTSIMH U ra3aMu. 3aKOH SHBapsA bubmmorera [TOK
- https://m.edsoo.ru/ff0a25b0
ackamis
36 JlaBineHue B )XUIAKOCTH U rase, 3 Hezens bu6mmorexa [IOK
BBI3BAHHOE JIEMCTBUEM CHUJIBI TSKECTH AHBAPA https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «/laBieHue B 4 nepens bubmuorexa [JOK
JKUIKOCTH ¥ Taze. 3akoH Ilackams» AHBApA https://m.edso0.ru/ff0a2826
38 Coo0miaromnmecs: CoCyabl ¢ nezens bubmmorexa [TOK
Haromt A AHBAPA https://m.eds00.ru/ff0a2970
1 Henensg
39 Bec Boznmyxa. AtmochepHoe naBieHue 8 bubnmoreka [JOK

(deBpans



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
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https://m.edsoo.ru/ff0a3136

40 Nsmepenne atMoc(epHOro JaBleHHs. I nenens
OnbiT Toppuuennu (bespais
1 Bapomerp-anepona. ATMocdepHoe 2 Hepens Bubmorexa LIOK
JIaBJICHUE Ha PA3JIMYHbIX BBICOTAX. (bespai https://m.edsoo.ru/ff0a2b5a
4 Manowmertpsl. [loprineBoit 2 nepens bubnnorexa [JOK
JKUIKOCTHBIN HACOC. bespans https://m.edsoo.ru/ff0a2b5a
43 [MuapaBnuyeckuii mpecc e bubmorexa LHOK
AP P bespas https://m.edsoo.ru/ff0a2da8
44 Perienue 3a1a4 mmo teme 3 Henens Bbubnuorexa LIOK
"At™mochepHoe naBiaeHne" bepans https://m.edsoo.ru/ff0a2fc4
45 JleffcTBHE KMIKOCTH ¥ Ta3a HA 4 nenens Bu6morexa LJOK
MOTPY’KEHHOE B HUX TEJIO. bepans https://m.edsoo.ru/ff0a2fc4
4 yenens
46 ApxumenoBa cuiia despais
JlaGopaTtopHas pabdora «OnpeneneHue
47 BLITaJIIJKI/IBEIO epﬁ CHJIBI efini 1011(S71 I nepens bubmorexa HOK
i > AL yrom Mapra https://m.edsoo.ru/ff0a3276
HA TeJO0, MMOTPYKEHHOE B KHUIKOCTh)
JlaGopaTopHas paboTa 1o Teme 1 Hemens
48 «Uccnenosanne 3aBUCHMOCTH Beca MapTa bu6mmorexa [IOK
TeJsa B BoJie OT 00bEMaA MOrpy>KeHHON https://m.edsoo.ru/ff0a33fc
B JKUJIKOCTh YaCTH TeJla»
2 Henens B
nommoreka [JOK
49 [InaBanue Ten MapTa 1

https://m.edsoo.ru/ff0a3514
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JlaboparopHas paboTa 2 Henens
50 "KoHcTpyHnpoBaHue apeomMeTpa Uit MapTa bubnmoreka [JOK
KOHCTPYHUPOBAHUE JIOJIKU U https://m.edsoo.ru/ff0a3a96
orpeJieNieHue €€ Tpy30M0bEMHOCTH
3 Hexens
51 [InaBaHue Cym0B. BO31yXOIIaBaHUE MapTa
Pemrenne 3anau o temam: «lInaBanue 3 menens
59 cynoB. Bo3nyxomiaBanuey, MapTa bu6mmoreka [IOK
«/laBneHue TBEpABIX TN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
1 Ta30B»
1 Henmenst bubmuorexa [JOK
53 Mexanunueckas pabota
P anpens https://m.edso00.ru/ff0a3f82
54 Momuocts. EquHuUner MOIMHOCTH | tenei bubmmorexa [IOK
' anpesid https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoanue "Pacuér 2 Hezens
55 MOIIIHOCTH, Pa3BUBAEMOM NpH anpesns
MoahEME 110 JJecTHHUIE"
ITpocTbie Mexanu3Mbl. Poryar. 2 nenens
56 amnpens
PaBHOBecue cuit Ha ppryare
KonTponbhas pabota no teme 3 Henens
57 «/laBneHue TBEpABIX TN, KUIKOCTEH arnpes
1 Ta3oBy» / Beepoccuiickas
poBepoyHas paborta
PesepBHrIit ypok. Pabora ¢ Tekctamu 3 Henens
58 o Teme «JlaBneHue TBEPABIX TE, anpes bubnmoreka [JOK

JKUJKOCTEH U Ta30B» / Beepoccuiickas
poBepovHas paboTa

https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

Pbiuaru B TexHUKE, OBITY U IPUPO/IE. 4 menens EuG oK

59 JlaGopaTtopHas pabora «McciaenoBanue 0.5 anpers htI;Isz'I/I;Ir%T:;(sigru /F0a4786
YCJIOBHI PABHOBECHS PhIUara T '

60 Pemrenue 3agad mo reMme «Y ciIoBus 4 yenens bu6mmoreka [IOK
paBHOBECHSI pblyara arpens https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesHoro nercTBus

61 MexaHu3ma. Jlaboparopnas pabora 05 1 Henens
«U3mepenne KII1J] HakaoHHON ' Mast
IIOCKOCTHY

62 Pemrenne 3amau o teme "Pa6ora, 1 negens Bu6nnoreka LIOK
momHocTs, KIT/T" Mas https://m.edsoo.ru/ff0a4c48
MexaHu4deckas SHeprusl. 2 Henens BuG 10K

noIHoTEKA

63 Kunernueckas ¥ moTEHITUATbHAS Mas

https://m.edsoo.ru/ff0a4252
SHEPIUs

64 3aKOH COXPaHEHUs MEXaHUIECKOH 2 nenens Bu6nmoreka [IOK
SHEpruu Mad https://m.eds00.ru/ff0a4360
YPOK-IKCIIEpUMEHT 110 TEME 3 Hepens
"DKCIIepUMEHTATIBLHOE OTPEICIICHNE Mast

65 U3MEHCHHS KUHETHUECKOW U 1
MOTEHIMATLHON SHEPTUH MTPH
CKaThIBAHUH TEJIa TI0 HAKIIOHHOMN
MJI0CKOCTH"

66 KourposnsHas pabora no teme «Pabora 3 Henens
U MOIIIHOCTb. DHEPTHs» Mad

67 PesepBHblii ypok. PaboTa ¢ TekcTamu 4 nenens Bu6nuorexa LIOK

Mast

o teMe "MexaHnuyeckoe IBHKeHue"

https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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PesepBHsIit ypok. Pabora ¢ TekcTamu

4 genens

68 o TeMe "Pabora. MOIIHOCTS. 1 Mas
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX ONBITHBIE 1 1 meperts bubmmorexa [JOK
p centsOps hitps:/m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
1 Henensa
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
CeHTsIOps
3 Mopenu TBEPIOTO, KUJKOTO U 1 2 Henens bubnmnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA CEHTSIOps https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1 2 Henens
BEIIECTBA Ha OCHOBE ITOJIOKEHUN CEHTAOPs
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
5) Kpucrannnueckue u amop¢Hble Tena 1 3 Henes bubmmorexa LIOK
p p CEHTAOPs https://m.edsoo.ru/ff0a5800
5 CmauuBaHMe U KallUJUISIPHOCTb. 1 3 Hepens bubnmnoreka [JOK
[ToBepXHOCTHOE HaTsKEHUE CEHTAOpA https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 4 menci bubmmorexa [JOK
p P CEHTAOPs https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpATypPhI CO
4 nenens
8 CKOPOCTBIO TEIJIOBOTO JIBUYKEHUS 1
CeHTsI0ps
YaCTHI]
9 Bayrtpennss sueprusi. CriocoObt 1 1 Hemens bubnmuorexa [JOK
W3MEHEHUS BHYTPEHHEN DHEPTUU OKTA0ps https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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1 Henensa

bubmuorexa [JOK

10 Bupl Teronepenaun
. pea OKTAOPA https://m.eds00.ru/ff0a6412
Ypok-koudepennus "IIpakTuueckoe 2 Henens
1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB OKTSI0st bu6mmoreka [IOK
BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
19 KonnuecTBo Temnotsl. YaensHas 2 nezens Bbubmoreka LIOK
TEIUIOEMKOCT OKTAOpA https://m.eds00.ru/ff0a6976
13 YpaBHeHHUE TEMIOBOro OanaHca. 3 menens Bu6nuoreka LIOK
Temmoo0MeH 1 TeII0BOE PABHOBECHE OKTAOpA https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabora 3 Henens
14 "UccemoBaHue SIBJICHUS OKTSA0Opst Bu6morexa [IOK
TEII000MEHa IPU CMEUTUBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Tropsiueit Boabl"
PacueT koaudecTBa TEILIOTHI, 4 Henens
15 HEO0OXOMMOTO /I HarpeBaHUs Tea OKTAOPst
Y BBIJICIISIEMOTO UM TIPH OXJIQXKICHUU
16 JlaGopatopHnas pabota "Onpeznenenue 4 Henens bubnuoreka [IOK
YAEIbHOM TEIUIOEMKOCTH BellecTa" OKTAOpsI https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIIMBa. Y IeibHas TEIIoTa 1 Hepens bu6mmorexa [IOK
CropaHus HOSIOPS https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpECBaHUE 5 BuG OK
OTeKa
18 KPUCTAJUIMYECKHUX TEJ. Y IeIbHast HeAes nonnotexa 11
HOS0ps https://m.edsoo.ru/ff0a71d2
TEIIOTA TIABJICHHS
JlaGoparopHas pabota "Omnpenenenne 3 Henens Bubmorexa LIOK
19 HOSIOpst

YAEIbHOM TEIUIOTHI TJIaBJIEHUS Jibaa"

https://m.edsoo.ru/ff0a72fe
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[TapooGpa3oBanue U KOHICHCAITUS.

3 Henens

bubmuorexa [JOK

20
Ucnapenue HoA0p https://m.edsoo.ru/ff0a740c
Kuneunue. Y aensHas Temiora 4 wenens
21 mapooOpa3oBaHus U KOHJICHCAIIUH. HOAOPA bubmuorexa [JOK
3aBUCUMOCTb TeMIEpaTyphbl KUIICHUS https://m.edsoo.ru/ff0a786c
0T aTMoc(epHOTO JTaBICHHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas 4 Hepens
22 adora "OmnpenencHue HOSIOPsL bubmorexa LHOK
P P . " https://m.edsoo.ru/ff0a7628
OTHOCHUTEIIbHOM BIIaXKHOCTHU BO3yXa
93 Pemenue 3agau Ha onpeneneHue 1 Hepmens
BJIQXKHOCTH BO3/1yXa nexabpst
[TpuHIHIB pabOTHI TETIOBBIX 1 Hemenst
24 nsurareneif. [laposas TypOuHa. nekabps
JIBuraTenb BHYTPEHHETO CTOPaHUSI
KII/I TeryoBoro nBuraTess. 2 Henens
25 TermtoBele ABUTATENN U 3aIUATA nexaopst bubmmorexa [IOK
N https://m.edsoo.ru/ff0a7c7c
OKpY>KaloIel cpebl
3aKOH COXpaHEHHS U MPEBPAICHUSI 2 nezens
26 neKaopst
SHEPTUH B TETUIOBBIX MPOIEccax
[ToaroroBka Kk KOHTPOIBHOU paboTe 2 nentens
97 1o TeMe ""TerToBEIe SBICHUS. neKadps bubmuorexa [JOK
HN3MeHeHune arperaTHbIX COCTOSIHHUI https://m.edsoo.ru/ff0a83f2
BelrecTna"
KonTponbHas pabota mo Teme 2 Henens EuG OK
nOIMoTeKa
28 "TennoBsle sBneHus. MIzmMenenue neKxadpst 1
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUII BelllecTBa
29 DnexTpusanus Ten. /[Ba poga 3 Henens



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
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QJICKTPHUYCCKUX 3aps10B

nexaopst

VYpok-uccrnenoBanue "IneKTpuszanus 3 Henmens
30 TeJ MHAYKIUEH U IpH nexaopst
COMPUKOCHOBEHUH"
31 B3anmoneiicTBre 3apsyKeHHBIX TEII. 4 penens bu6mmoreka [IOK
3akon Kymnona Jekaops https://m.edsoo.ru/ff0a87e4
DIeKTpUYECKOe ToJIe.
32 HanpsikeHHOCTD 35IeKTPHYECKOro 4 venens bubnuorexa [JOK
nosst. [IpuHnun cynepno3uuuu JieKaopst https://m.edsoo.ru/ff0a8a0a
AICKTPUUYCCKUX TOJICH
Hocutenu snektpuyueckux 3apsios. 5
o HEOCIIA
33 DOneMeHTapHbIil 3apsa. CTpoeHue 8
sTHBaps
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH 2 nepens bubnnorexka [JOK
COXPAHEHUS DJIEKTPUYECKOIO 3apsiia AHBAPA https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha npuMeHEHUE 3 Henens bu6nmoreka [JOK
CBONCTB JJIEKTPUYECKUX 3apsA0B AHBApA https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIOBUS €r0 3 Henmens EuG OK
nOIMoTeKA
36 cyliecTBoBaHus. McTouHukmn AHBapA 1
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleficTBUS SIIEKTPUYECKOTO TOKA e bubmorexa HOK
P AHBAPA https://m.edso0.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue 4 venens
38 AIEKTPUUYECKOTO OISl Ha TTPOBOHUKH AHBAPS
U TADTIEKTPUKA"
39 DNEeKTPUUECKUN TOK B METaJUIAX, 1 Hemenst bubnmoreka [JOK
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JKHIKOCTSIX U razax (deBpans https://m.edsoo.ru/ff0a9838
40 DIeKTpUYECKas LENb U €€ COCTABHBIE I nenens
4acTu (berpans
Cuna Toka. JlaboparopHas pabota 2 Hepens Eut6 OK
oTeKa
41 "N3mepeHue U peryJlupoBaHHue CUIbI 0.5 teBpas nommorexa L
" https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HANIPSKEHHE. 2 Hepens
4 BoawsT™metp. JIaboparopnas padota 05 eBpas bubnnoreka [JOK
"M3MepeHne U perynpoBaHie ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"
3 ConpoTHBIEHHE TPOBOIHHUKA. 3 menens Bu6morexa LIOK
V [Ie/IbHOE COMPOTHBIICHHE BEICCTBA benpans https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHMOCTH 3 Hepens
44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 espas bubnuoteka [JOK
MPOBOJHUKA OT €T0 JIMHBI, TUIOIIAIHA https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeYEHUs1 U MaTepuana"
3aBUCHUMOCTD CHJIBI TOKA OT 4 venens Eu6 LOK
noIMoTeKa
45 HanpsokeHns. 3akoH OMa Jis ydacTka espas
P YA https://m.edsoo.ru/ff0aad4a
(3801
JlaGopatopHnas pabora 4 mepenst
"HccnenoBaHye 3aBUCUMOCTH CHIIEI despans Bu6 OK
nOIMoTeKA
46 TOKa, UIYIIEro Yepe3 Pe3nucTop, OT 1 1
COMPOTHBIIEHHA pesneTopa i https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE 1 Henenst
COCIMHEHUS IPOBOJHUKOB MapTa
48 Jlaboparopuas padota "IIpoBepka 1 1 Hemenst bubnmoreka [JOK



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN IIPU MapTa https://m.edsoo.ru/ff0aaa58
MOCJICIOBATEIIbHOM COCIMHEHHUHU JBYX
pe3uctopon”
Jlabopatopnas pabora "[IpoBepka 2 Henerst
49 IIpaBWJIa I CUJIbI TOKA IIPU MapTa bubmumoreka [IOK
MapayIeIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenwue 3a1a4 Ha IpUMCHEHHE 2 nenenst BuG OK
UOIMOTEKA
50 3akoHa OMa /151 pa3IngHOTrO mapra A
https://m.edsoo.ru/ff0aaf8a
COCITUHEHUS TIPOBOTHUKOB
£1 Pa60Ta 1 MOLIHOCTH JNEKTPUUECKOTO 3 menens Bu6nuoreka LIOK
Toka. 3akon Jixoyis-JleHta MapTa https://m.edsoo.ru/ff0ab124
Jlabopartopnast pabota "Onpenenenue 3 Hepens Eu6 LOK
nOIMoTeKa
52 PpaboThl U MOILIIHOCTHU AJIEKTPUUYECKOTO MapTa
" https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuUecKue en U MOTPpeOuTenu . Bt OK
. ene nOIMoTeKa
53 AIIEKTPUUECKON PHEPTUU B OBITY. HEACHA 1
K anpens https://m.edsoo.ru/ff0ab660
OpPOTKOE 3aMBIKaHUE
ITOCTOSSHHBIE MATHUTHL, KX I nenens
54 . arnpens
B3aMMO/ICHCTBUE
- Ypok-uccienosanue "Mzyuenne 2 Henenst Bu6nmoreka [IOK
MOJIEN MOCTOSIHHBIX MarHUTOB" anpes https://m.edsoo.ru/ff0ac3d0
MaruauTHO€e nojie. MarHuTHOE 1moJie 2 Henens Bt -
nOIHOTEeKA
56 3eMiId U €ro 3HadeHue I )KU3HU Ha anpe 1
3 https://m.edsoo.ru/ff0acOba
emiie
57 [ToaroroBka K KOHTPOJILHOM paboTe 3 Hezpens bubnmoreka [JOK

1o TeMe "DIIEKTPUUYECKUE 3apsiabl.

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

3apspKeHHBIE Tela U UX
B3auMoaccTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUMA TOK"

anpens

58

KonrponsHas pabora o Teme
"DyIeKTpUUECKHUE 3apsb.
3apspKeHHBIE Tela U UX
B3auMoaercTBUA. I10CTOSIHHBIN
aneKTpudeckuid Tok" / Beepoccuniickas
MpoBepoyHasi pabora

3 Henens
anpens

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8

59

Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "[locTostHHBII
aneKTpudeckuii Tok" / Beepoccuniickas
MpoBepoyHasi paboTa

4 nenens
amnpens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarHuTHoe nose
AJIEKTPUYECKOTr0 TOKa MaraHuTHoe
ITOJIC KaTyHIIKKU C TOKOM

4 yenens
anpens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

62

IIpuMeHeHne ANEKTPOMAarHuToB B
TexHuke. JJaboparopnas pabota
"N3y4yeHue neiicTBUS MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

ONEeKTPOABUTATENb IOCTOSIHHOTO
Toka. Mcrions3oBanue
ANEKTPOABUTaTENIeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHHe U U3yyeHue
paboThI aekTpoaBurarTesns"”

0.5

1 Henens
Mas

1 Henens
mas

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papazes. 3aKoH
AJIEKTPOMArHUTHON WHIYKITUH.

2 Henens
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[IpaBuno Jlenna Mast
Onexrporereparop. CriocoObt 2 Henens
64 IIOJIyYEHUS AIEKTPUIECKOM SHEPTUU. 1 Mas
DNEKTPOCTAHIINN Ha BO3OOHOBIISIEMBIX
MCTOYHUKAX SHEPTHH
[ToaroroBka Kk KOHTPOJIBHOU paboTe 3 menens
65 1o Teme "DIIeKTPHUECKUE U 1 Mast
MarHuTHBIC sIBJICHUS"
KonTponbhas pabota no teme 3 Hexenst BuG OK
uoIMoTeKa
66 "DJIeKTpUUECKUE U MAarHUTHbIE 1 mast 1
" https://m.edsoo.ru/ff0acb14
SIBIICHHSI
67 Pe3sepBHelii ypok. Pabora ¢ TekcTamu L 4 menens Bubnmoreka [IOK
o Teme "TernoBsie sBiIeHUS" Mad https://m.edsoo.ru/ff0acc5e
68 PesepBHbIii ypok. PaGoTta ¢ TekcTamu 1 4 Henens
o Teme "MarHuTHbIC sIBJICHUS" Mas
OBUIEE KOJIMYECTBO YACOB I1O 68 145

[NPOTPAMME
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9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m  Tema ypoka Kontpoabubie IlpakTuueckue
Bcero u3yueHusi oOpa3zoBaTesibHbIe
padoThI padoThI
pecypcbl
1 MexaHuueckoe TBUKEHHE. 1 1 Hemenst
MartepuanbpHas TOUYKa CeHTSIOps
5 Cucrema orcuera. OTHOCUTEILHOCTD 1 1 Henens bubnuorexa [IOK
MEXAHUYECKOTO IBUKECHUA CEHTSAOPS https://m.edsoo.ru/ff0ad474
3 PaBHOMeEpHOE npsIMONIMHENHOE 1 1 nenens bubnuoreka [IOK
IBIKEHHUE CeHTIOps https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NPAMOIUHENHOE
2 Henens
4 nBukeHue. CpeHsst U MTHOBEHHas 1
CEHTSIOps
CKOpPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 2 Heyiens bubnmnoreka [HOK
JIBHKEHUE. Y CKOpEHUE CEHTSOps https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO
2 Henens
6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
CeHTSOps
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue
7 YCKOpEHUS Teja Mpu 1 1 3 Hezmens bubnmnoreka [JOK
PaBHOYCKOPEHHOM JIBUKEHHH I10 CEHTAOpA https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
8 CBobonnoe nagenue tei. OnbITh 1 3 Henens
lanunes CEHTSOps
9 PaBHOMEpHOE ABUKEHUE 110 1 3 Henens bubnuorexa [IOK
oKpyxHOCTH. [lepuon u yacrora CEHTAOps https://m.edsoo.ru/ff0ae176
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oOpamienus. JIuneiinas u yriosas
CKOPOCTH

4 nenens
10 HCHTpOCTpeMHTeHBHOG YCKOPCHUC CeHTH6pﬂ
11 IlepBeb1it 3akoH HproTona. Bektop 4 Hepens bubmuoreka [JOK
CHITBI CeHTAOp https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 4 Henen bubmmoreka [JOK
PaBHonelicTByrO1IAs cuna cenTAOps https://m.edsoo.ru/ff0ae72a
13 Tpetuit 3axon HpioToHa. 1 nenens Bubnuoreka LIOK
CyTepro3nIHs CHIT OKTHOpA https://m.edso0o.ru/ff0ae982
14 Pewrenne 3a1a4 Ha IpUMeEHEHUE 1 Henens bubnmnoreka HOK
3akOHOB HproTOHA OKTAOps https://m.edsoo.ru/ff0aeb6c
1 nenens bubnuoreka [{OK
15 C .3 r
11 YIPYTOCTH. JaKom 1 yka OKTAOpA https://m.edsoo.ru/ff0aeca2
16 Pemenwne 3anay mo teme «Cuna 2 Henerst
YIPYTOCTHY OKTSIOpA
17 JlaGopatopHnas pabora «OnpezneneHue 2 Henens bu6muoreka [JOK
JKECTKOCTH MPYKUHBI» OKTSIOpS https://m.edsoo.ru/ff0aee28
2 Hemens but6mmorexa [IOK
18
Cuna Tperits OKTS0pSt https://m.edsoo.ru/ff0af738
19 Pemenue 3agau nmo reme «Cuna 3 Hezend but6mmorexa [IOK
TpeHHs» OKTAOpA https://m.edsoo.ru/ff0afa26
JlaGoparopHas pa6ota "Onpeiesnenue 3 menena Bu6muorexa LIOK
20 OKTSIOpst

Kod(purmenTa TpeHUs CKOIbKEHUS"

https://m.edsoo.ru/ffOaf8be
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Permrennie 3agad mo reme "3aKOHBI

3 Henens

bubnunorexa LIOK

21 Herotona. Cuna octu. Cuna OKTSIOpsI
Tpenus” YHPYT https://m.edsoo.ru/ff0afb8e
Cuia TSKeCTH U 3aKOH BCEMUPHOTO 1 menens it OK
22 TArOTEHHUs. Y CKOpEHHe CBOOOIHOTO HOSIOPs nommorexa L
S— https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JBrmkeHue Ten .
23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA HG6IL€JI$I
HOSIOPs
(Conneunas cucrema). 'amaktuxu" P
Pemenue 3amau nmo teme "Cuna 2 "Hepens b OK
24 TSKECTU U 3aKOH BCEMUPHOTO HOSOPsI nommorexa L
S— https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHUECKask CKOPOCTb. 2 Henens bubmuoreka [IOK
HeBecoMOCTh 1 Ieperpy3Kku HOOPA https://m.edsoo.ru/ff0af33c
PaBHOBecue mMaTepraibHOW TOUKHU. 2 Henens
AGCOTIOTHO TBEPAOE TETO. HOSIOPs Eu6 OK
26 PaBHOBecue TBEpOTO TENa C ubnmorexa [
B v gp— https://m.edsoo.ru/ffOafe36
MowmenT cuinsl. LeHTp TspKecTH
PaBHOBecue MaTepUaIbHONW TOYKHU. 3 Henens
AOcomoTHO TBEPOE TEIO. HOSIOpst
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.
MowmeHnT cuinsl. LeHTp TskecTn
28 Pemenue 3a1a4 o Teme "MoOMEHT 3 nezens Bbubnuorexa LIOK
cubl. LenTp TsoxecTH" HOOPA https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO 3 Henens Bubnuorexa LIOK

TeMe "MexaHudecKoe NBUKECHHUE.

https://m.edsoo.ru/ff0b0408
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B3aumogeiictue Ten"

HOSIOpS

KonTponbHas pabota mo Teme 4 uenernst G oK
e
30 "MeXaHU4YECKOE IBUKEHHE. HOSIOPs noumorexa L
B . " https://m.edsoo.ru/ff0b06ec
3auMOJICIiCTBHE TET
Nmnynbe Tena. UMinynbse cuiibl. 3aK0H 4 BuG OK
e
31 COXpaHEHUs UMITYJIbCa. YIIPYroe u HEAC noimorexa L
N HOSIOpS https://m.edsoo.ru/ffOb07fa
HEYIPYToe B3aMMO/ICHCTBHUE
39 Pemenue 3amau nmo teme "3akoH 4 "enens bubnunoreka LIOK
COXpaHEHUs UMITyJbca" HOSIOps https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepeHmus "PeakTuBHOE luenens
JBUKEHHE B IPUPOJIE U TEXHUKE" nexaops
34 Mexanunyeckast paboTa U MOITHOCTb e bubmmorexa [JOK
P B Aiekatpa https://m.edso0.ru/ff0b0a84
35 PaboTa crutbl TSKECTH, CHITBI Irenens bubmmoteka IIOK
YIPYTOCTH U CUJIBI TPEHUS Aiekatpa https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpeneneHue 2 nenens
36 paboThI CUITBI TPEHUS TIPH nexaopst
pPaBHOMEPHOM JIBHKEHHUH Teja 1Mo
TOPU30HTAILHON TOBEPXHOCTH
37 CBsi3b DHEPTHHU U PabOTHL. 2 nezens
[ToTennuanpHas SHEPTUS AeKkabps
38 Kunernueckas sneprus. Teopema o 2 neens bubmuorexa [IOK
KMHETUYECKON SHEPrUHr AeKkabps https://m.edsoo.ru/ff0b0c32
3aKOH COXPaHEHHS DHEPTUH B 3 nezens
39 nexabpst

MEXAaHHUKEC
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JlaGopaTtopHas paborta «3ydeHue

3 Henens

bubnunoreka LIOK

40
3aKOHA COXPAHCHUS YHEPTUM Aekabpst https://m.edsoo.ru/ff0b12fe
1 Kone6arenpHoe IBIKEHHE U €To 3 Heplens Bu6mmorexa LIOK
XapaKTEPUCTUKU Aekaops https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoaebaHus. 4 nepens Bu6morexa LIOK
BremnyxaeHnasie koyiebanus. Pezonanc nexadps https://m.edsoo.ru/ffOb20f0
MaremMaTU4ecKuii ¥ MPYKMHHBIHA 4 nepens
43 JieKadps
MasiTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh 4 uenens
. bubmmoreka [JOK
44 repuo/a KojiebaHuM OT KECTKOCTH nexaopst 1
https://m.edsoo.ru/ff0b197a
MIPYXUHBI U MAcChl Tpy3a»
[IpeBpaliieHne SHEPTUK MIPH 2 nenens
45 SIHBapSL
MEXaHHYECKUX KOJIeOaHMsIX
JlaGopatopHnas pabota «OnpezneneHue 3 Hezens Bu6 OK
. noIMoTeKa
46 4acTOThI U NIepuoja KojaeOaHHii SHBaps 1
https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasTHUKA)
Jlaboparopnast pabota «I[IpoBepka 3 Henens
47 HE3aBUCHUMOCTH Nepro/ia KojaeOaHmit AHBaps bu6muoreka [JOK
rpys3a, IOABELIEHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAacChI Tpy3a»
Mexanunveckue BoiHbI. CBOWCTBA 3 Henens Bt 1OK
HOJIMOTEeKA
48 MexaHu4yeckux BosH. [IponoiabHbIe u SHBAPs
pod https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
VYpok-koupepennus "MexaHUYeCKre 4 nenens
49 BOJIHBI B TBEPIOM Teie. CelicMuieckre SHBaps

BOJIHEI"



https://m.edsoo.ru/ff0b12fe
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3Byk. PactipocTpanenue u oTpakeHue

4 genens

S0 3ByKa STHBaps
Ypok-uccnenosanue "HabmroneHue 4 nenens
51 3aBUCHMOCTH BBICOTHI 3ByKa OT SHBAPS
4acTOThI"
I'POMKOCTB 3ByKa U BBICOTA TOHA. 5 HezlenA
52 o SIHBapSL
AKYCTHYECKHI1 pe30HaHC
53 Ypok-koHpepeHus "YabpTpa3ByK u 1 Henens bubnnorexa [JOK
nH(}pa3ByK B IpUPOJIEe U TEXHUKE" dbespans https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU padoTE 1O 1 Henmens s LOK
noinoTexa
54 TeMe "3aKOHBI COXPAHEHHUS. eBpars
" https://m.eds00.ru/ff0b25f0
Mexanunueckue KoneGaHus U BOJTHBI
KonTponbHas padbota no teme 1 Henmens
55 "3akoHbI coxpaHeHus. Mexanndeckue espaist
P
KoJieOaHus U BOJTHBI"
55 DIeKTPOMATHUTHOE MOJIE. 2 nenens Bu6nmorexa LIOK
DNeKTPOMarHUTHBIE BOJTHBI (benpans https://m.edsoo.ru/ffOb2abe
2 "Henens
BOICTBA JIEKTPOMArHUTHBIX BOJIH BDAIS
57 C P eBpall
Ypok-koupepenmus "[lkana 2 Heyens
58 9JIEKTPOMArHUTHBIX BOJIH. thempas bu6muoreka [JOK
Hcnons30BaHue dI€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /1JIs1 COTOBOM cBsI3U"
VYpok-uccnenosanue "M3yuenne 3 Henens
. bubmuoreka [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C teBpaist 1

MOMOIIBI0 MOOUIIBFHOTO TenedoHa"

https://m.edsoo.ru/ffOb2c6c
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Pemenue 3agau Ha onpeneneHue

3 Henens

60 YaCTOThI U JUIMHBI SJIEKTPOMArHUTHOMN despans
BOJIHBI
DneKTpOMarHuTHas IpUpo/ia CBETa. 3 Hexens
61 Ckopoctb cBeTa. BonHoBbIE CBOMCTBA eBpaist bubmmorexa LIOK
P ' https://m.edsoo.ru/ffob31d0
cBeTa
Hctounuku cBeta. [IpsmonuneitHoe 4 nenens
62 acIpocTpaHEeHHE CBETa. 3aTMEHHs eBpaist bubmmorexa LIOK
pactpoctp ‘ https://m.eds00.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETAa. 3epKaia. 4 wenens
63 Pemenue 3ama4 Ha IpUMEHEHHE despans bubnnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 IIpenomiienue cBeta. 3aKoH 4 nenens bubmuoreka [IOK
MIPEJIOMIICHUS CBETA (bepans https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA. 1 Hepens
65 Hcnonbs30BaHKe MOJTHOTO BHYTPEHHETO MapTa bubmmorexa LIOK
yP https://m.edsoo.ru/ffOb3c5c
OTpa)XE€HUS B ONTUYECKUX CBETOBOJAX
JlaGopatopHnas pabora "HccnenoBanue 1 Hepens
66 3aBHCHUMOCTH YTJIa IIPEIOMIICHUS MapTa
CBETOBOTO JIy4a OT yrJia maJeHus Ha
rpanuue "Bo3ayx-crekno""
VYpok-koupepenius "Mcnonp3zoBanue 1 Henens
67 IIOJIHOT'O BHYTPEHHETO OTPaKCHHUS: MapTa
CBETOBO/Ibl, ONITUKOBOJIOKOHHASI CBSI3b"
68 JInn3el. OnTuyeckas cuiia JUH3bI | ene Bubnmorexa [IOK
' MapTa https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne n300paskeHuii B TMH3AX 1 menens bubnmoreka [JOK
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Mapra https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabota "Omnpenencaue 1 Hemenst G oK
70 (hOKYCHOT'O PACCTOSHUS M ONITUYECKOM MapTa noumorexa L
CHB coGupatomeii mH3br" https://m.edso0.ru/ff0b4206
7 Ypok-koHpepeHmus "OnTudeckue 2 menens bubnmnoreka HOK
JIMH30BbIC TPHOOPHI" Mapra https://m.edsoo.ru/ffOc0a7e
72 I'na3 xak ontuveckas cucrema. 3peHue 2neen bromiorexa LIOK
P MapTa https://m.eds00.ru/ff0b4684
Vpok-korpepenuus "JledexTrl 2 neens
73 " mapra
3penus. Kak coxpaHuTh 3peHue
Paznoxenue 6e10ro cBeTa B CIEKTP. 3 Henens
74 OnbiTel HetoToHa. CriokeHune MapTa bubnuoreka [{OK
CIIEKTpaJIbHBIX IBETOB. [[nucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopnas pabora "OnbITh O
pas3yokeHuto 06e10ro cBeTa B CIEeKTp U
3 Hepens bu6nmorexa LIOK
75 BOCIIPHUSATHIO LIBETA MTPEIMETOB IPU UX
R Mapra https://m.edsoo.ru/ff0cOe2a
¢bunabTpel"
VYpok-nipaktukym "BonHoBbIE
o 1 Hepems
76 CBOICTBa CBETA: AMCIIEPCHS,
anpers
uHTepepeHys u audpaxus”
77 OmnbiThl Pesepdopaa u miianerapuas 1 nenems bubmuorexa [JOK
MOJIENTb aTOMa arpeii https://m.edsoo.ru/ff0c12a8
78 IToctrynarel bopa. Moznens atoma bopa 1 Henmens
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anpens

Hcnyckanne v norionieHue cBeTa 2 HeJes
79 aromoM. KBaHTbl. JInuHeluartbie anpesns bubmmorexa LIOK
' ' https://m.edsoo.ru/ffOc144c
CHEKTPBI
80 Ypoxk-nipaktukym "Habmronenue 2 menens bubnmnoreka HOK
CIIEKTPOB MCITyCKAHUS" atpenst https://m.eds00.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUJIBI 2 neaei bubmorexa [JOK
A A anpesd https://m.eds00.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas 3 Hezenns bubnnorexa [JOK
MOJIETb atpe https://m.edso0.ru/ff0c18ac
83 PanuoakTuBHBIE TpEBpaIieHUSI. 3 Hezens bubnnorexa [JOK
U30TOIIBI anpesd https://m.edsoo.ru/ffOclal4
a4 Pemmenue 3a1a4 1o Teme: 3 Hegens bu6mmroreka LIOK
"PanuoakTuBHBIE peBpaleHus" arpes https://m.edsoo.ru/ffOclb4a
4 genens
85 [lepuon nonypacnana anpenst
Ypok-koHpepenus "PagunoakTuBHbIC 4 venens
86 U3JIYYEHUS B IPUPOIE, METUIINHE anpens bubnnorexa [IOK
i | PHPOE, ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 COXpaHEHUs 3apsiI0BOI0 U MacCOBOTO 4 Hepens Bubmmorexa [IOK
p pAd anpens https://m.edsoo.ru/ff0c1c58
qucen
88 OHeprus CBA3M aTOMHBIX saep. CBsa3b 1 mepens bubnuorexa [JOK
MAaccChl U SJHEPTUU Mast https://m.edsoo.ru/ff0cld7a
89 Pemenue 3anau o teme "SnepHbie



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

peaxkuun"

90 Peakuuu cuHTe3a U JEICHUS Azep. 1 negens Bu6morexa LIOK
Ucrounuku sueprun CosiHLA U 3BE3]T Mad https://m.edsoo.ru/ff0c1e88
VYpox-koHpepenuus "Anepuas 1 Henmens

91 JHepreTuka. Jlencreus Mast
PaJIMOAKTUBHBIX U3JTy4YEeHUH HA KUBBIC
OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOU paboTE 1O 2 Henens

92 TeMe "DJIEKTPOMAarHUTHOE TOJIE. Mad Bbu6motreka [JOK

DJIEKTPOMAarHuTHBIC BOJIHEL. https://m.edsoo.ru/ff0c223e
Tp

KBanTtoBsie siBneHus"

KonTponbhas padota no teme 2 Henens

93 "IJIeKTPOMarHuTHOE TIOJIE. Mas
DNEeKTPOMAarHUTHBIE BOJTHBI.

KBanToBsbic siBieHns"
[ToBTOpeHnue, 06001IEeHNE. 2 Henens

94 JlaGopaTopHbie pabOTHI 1O KypCy Mast bubmotexa [JOK
" N " https://m.edsoo.ru/ff0c245a

BzaumopeiictBue Ten
[ToBTOpenue, 06o61meHue. Pemenue 3 Henens
95 pacUeTHBIX U Ka4Y€CTBCHHAIX 3a/a4 110 Masd Bubmorexa HOK
" " https://m.edsoo.ru/ff0c2572
teMe "TernnoBbie mporecchl
[ToBTOpenue, o6o0menue. Pemenue 3 Hexens

96 Mast but6mmorexa [IOK

pacUeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110

" on https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermoBsIX ABUTaTENe
[ToBTOpenue, o6o0menue. Pemenune 3 Hexens

97 Mast bubnuotexa [JOK
pacueTHBIX U Ka4eCTBEHHBIX 3a]1a4 110

" " https://m.edsoo.ru/ff0c2b30
teme "KIIJI[ anekTpoycTaHOBOK

98 [ToBTOpeHME, 0600IIEHNE. 4 wenens bubmmnoreka ITOK



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

JlaGopaTopublie paboThI 10 KypCy Mast https://m.edsoo.ru/ff0c2c52
"CBeTOBEI€E ABiIcHUA"
[ToBTOpenue, o6o6menue. Pabora ¢ 4 uenernst
99 TEKCTaMH 110 TeMe "3aKOHEI 1 Mas bubnnorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢ 4 nenens
100 TekcTamu 110 Teme "Konebanus u 1 Mas Bubmiorexa OK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTtaMmu 110 TeMe "CBeTOBEIE 1 buGnuorexa LIOK
| https://m.edsoo.ru/ff0c3044
SBIIEHUSA
[ToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanrtoBas u 1
sanepHas Gpusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
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INPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJI30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3indaTtb SABJICHHUA M0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SBJICHHUC

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (PU3NYECKUE SBICHUS B MPHUPOJIE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA TeNl W (PU3HUECKUE SBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakToBaTb (PU3UYECKUH CMBICI MCIOJIb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEIMUYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘ICCKI/I6 SABJICHUSA KW ITPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTHU4YCCKOC

BBIPAKECHHE

1.6

1.7

OOBSACHATh (U3UYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
quci€ W B KOHTEKCTE CUTyallud NPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CICIACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOMCTBA (M3NUYECKUX SBJIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

peuiaTtb pvaéTHLIC 3aga4n B 1 -2 I[eﬁCTBHH, HCIIOJIb3YA 3aKOHBI U




(dbopMmyIbl, cBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YCIIOBHMsS 3aJa4yd 3alUCbIBaTh KpPaTKOE YCIOBHE, IIOACTABIIATH
¢u3nueckre BeIUUMHBI B (YOPMYIIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIE JIaHHBIE, HEOOXOIUMBIE JUIsI PEILIEHUs 3a/1a4, OLIEHUBATh

PEATUCTUYHOCTD TOTYYCHHON (PU3UUECKOUN BETNIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIECJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasnyarh u
MHTEPIPETUPOBATh IOJYUYEHHBIM pe3yabTaT, HaXOAUTh OIIUOKU B

XOJ¢ OIIbITa, ACJaTh BBIBOJBI I1IO €TI0 pC3yJIbTaTaM

1.9

1.10

1.11

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMmynHpoBaTh — MpOBEpsieMbie
OPEINONI0KEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBAaTh XO/J OIIbITa U (1)OpMy.]'II/Ip0BaTB BBIBOJbI

BBINOJIHATh TPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JPYroil C MWCIOJIb30BAaHUEM IPSAMBIX H3MEPEHUIA,
y4acTBOBaTh B IUIAHUPOBAHMM YYEOHOTO HCCIIEOBAaHUSA, COOMpPATH
YCTaHOBKY M BBINIOJIHATH U3MEPEHMSI, CIEAYs NPEUIOKEHHOMY TUIaHy,
¢ukcupoBaTh pPE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOIUI U IpadHKOB, 1€J1aTh BBIBObBI

10 pe3yJibTaTaM MCCIeA0BaHUS

1.12

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPA BBINIOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

CO6J'IIOI[aTL ImpaBujia TCXHUKU 0e30IMacHOCTH pu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

YKa3bIBaTb  IMPUHIIUIIBL )ICP'ICTBI/ISI HpI/I60p0B n  TEXHHYCCKHX
yCTpOfICTB, XapaKTCPU30BaAThL MPUHIHUIIBL ,Z[CﬁCTBPISI HU3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA ) CBOMCTBaxX (I)I/I3I/I‘{CCKI/IX SIBJICHUMN u

HE0OXoauMBbIe (PU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TNPHUMEPHl (HAXOAUTH HMH(OPMAIMIO O MpHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B OBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYKaIOIIEH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B ceTd VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W TyTEM CpaBHEHHS Pa3IHMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANWIo, KOTOpas SBISETCS MPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

UCII0JIb30BaTh pu BBITNIOJTHEHUH Y4EOHBIX 3a/1aHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3WYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VIHTepHeT, BIAJeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yibTaTtax IPOEKTOB WM YYEOHBIX HCCIIECJOBaHUM, NpPU 3TOM
IPaMOTHO HCIIOJIB30BaTh H3Y4YEHHBIM NOHATHUMHBIM anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

IIPU BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB M MCCIEAOBAHUN pacHpe/esTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUHU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CIEINTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY’KaIOIIHNX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HUCIIOJIB30BaTh IMOHATHA

1.2

pas3indaTthb SABJICHHUA IO OMHCAHHUIO HUX XapPaKTCPHBIX CBOWMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUZNYECKUX SIBICHUN

ONKCBHIBATh H3YYEHHBbIE CBOMCTBA Tl U (PU3MUECKUE SBIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, TMPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJINWYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEITMYUH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapUKHd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTrcMaTu4diCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘leCKI/IX HBJ'ICHHfI, (1)I/I3I/I‘IeCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

pemiath pacyéTHble 3a7auu B 2 — 3 NEHCTBUSI, UCIIONb3YSl 3aKOHBI U
(dhopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4yl 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATh HEJOCTATOK
JaHHBIX IS pelIeHMs] 3a7aud, BbIOMpaTh 3aKOHbI U (HOPMYIIBI,
HEoOXOoauMBbIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl M CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (PU3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX METOOO0B, UCITOJIB3YS OMMUCAHUC UCCIICAOBaHNs, BBIACIIATD
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMTH OMBITHl 10 HAOMIONEHUI0 (U3NYECKUX SBICHUM WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble

MPENIOJIOKEeHNs, coOUpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOJIBI

1.10

BBITIOJIHSTH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHUM ¢ YUETOM 3a/IaHHON a0COJIFOTHOM MOTPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJIb30BAHUEM MPSIMBIX H3MEPEHMIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIIOJIHSATH
U3MEpEeHUs, CleAysd  MpeajJoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYIEHHOW 3aBUCUMOCTH B BUJE TaOJHUIl U TPapUKOB,

ACJIaTh BBIBOAKRI 110 PE3YyJIbTaTaM UCCICAOBaHHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEpPEHHUs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelys. INPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0OBaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NIPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaX (PU3UYECKUX SABJICHUA U HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
npuOOphI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMBI
JNIEKTPUYECKUX LENeld C IOCIEAOBATEIbHBIM W IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas  YCIOBHbIE  0003Ha4YEHUS
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpHl (HAXOAUTH HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHuH ¢
npuOoOpaMy U TEXHUYECKUMH YCTPOUCTBAMM, COXPAaHEHUS 3/10POBbs U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3NUECKOTO COIEpIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACTATh HHPOPMALIMIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIb30BaTh IIPU  BBINNOJIHCHUHA y‘{C6HLIX 3aJIaHuM HAay4YHO-




1.19

HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainsl, pecypchl cetu MHTepHer; Biazers  npuémMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3zoBaHus UH(OPMAIMHA U3 OTHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MMChMEHHbBIC  KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
OPOCKTHONH WJIM HCCJICIOBATEIbCKON JCSATCIBHOCTH, TPH ITOM
IPAMOTHO HCIIOJIb30BAaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIUCH

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIEIOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpeiesaTh 00S3aHHOCTU B TpYIIE B COOTBETCTBHU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pas3indaTthb SABJICHUA IO OMHCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘ICCKOC SBJICHUC
pacno3HaBaTb TMPOABJICHHUEC HN3YUCHHBIX (I)I/I3I/I‘leCKI/IX SIBJICHUN B
OKpYy’KaromeM MHpeE, B TOM YUCIIC (1)I/ISI/I‘I€CKI/IC SABJICHUS B IPHUPOAC,

pu 3TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a1a4y B y‘Ie6Hy10, BBIACIIATD

CyILIECTBEHHbIE CBOICTBa (MIPU3HAKU) (PU3UUECKUX SBICHUN

14

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TEI M (1)I/ISI/I‘ICCKI/IG SIBJICHHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IG BCJIMYMHBI, IpU OIMUCAHUU [IPABUIIBHO
TPAKTOBAThH @HSHHGCKHﬁ CMBICJI HCIIOJIB3YCMBbIX BCJIINYHUH,
0003HAYCHHS U CANHUIbBI (I)I/I3I/ILICCKI/IX BCJIMYHH, HAXOJAUTH (bOpMy'J'IBI,

CBSA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYUHY C JAPYTUMHU




1.5

BEIMYMHAMH, CTPOUTh TpapUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3dKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldd NPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BSICHEHUE U3 2
— 3 JOTHYECKHMX IIaroB ¢ IMOMOIIbIO 2 — 3 HM3y4YEHHBIX CBOMCTBA

(bu3nUecKuX SBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3amadyd (omUparomuecs Ha cuctemy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(dusnyeckue BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3a/1a4d
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUusl, IPOBOJUTH pPacuéThl M OLEHHUBATh PEATUCTHYHOCTh

MOJTyYEHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBI

1.8

1.9

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PCIOWUTL IIPU IIOMOIIU
(1)I/ISI/II-ICCKI/IX MCTOAOB, MCIIOJIb3Yysl OMMMCAHUEC HCCIICAOBAaHUs, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

MPOBOAMTH OMBITHl IO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

1.11

IPOBOANTH TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEpPEHUH,
ompefienss cpelAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mprdopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHU3WYECKHX BEJIHYUH C
HCIIOJIb30BaHUEM TMPSMBIX HW3MEpPEHUN: IJIaHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJbTaThl

HOJ'Iy‘-IeHHOI\/’I 3aBUCHUMOCTH q)HSH'—IGCKI/IX BCJIMUHUH B BUJC Ta6J'[I/IHI/I




Fpa(bI/IKOB, ACJIaTh BbIBOJALI 11O PE3YyJIbTaTaM UCCICOAOBAHUA

1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEJHYMWH:
IUIAHUPOBATh U3MEPEHHs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MpPEIIOKEHHON HMHCTPYKIHUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIM3UPOBATh IOJIyYECHHBIE

pe3yJbTaThl C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH Tpu  paboTe ¢

J1ab0paTOPHBIM 000PYTI0BAHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJeIei:
MaTepHaibHask TOUKa, a0COIIOTHO TBEPOE TENO, TOUCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IJIAaHETapHas MOJENb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHUH U HEOOXoIuMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.16

UCIIONIB30BaTh CXE€Mbl M CXEMAaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-TIPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl TOCTPOSHHS M300paKEHUH B MJIOCKOM

3epkajie u coOuparoIeii T1uH3e

1.17

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUHN B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpallieHuu ¢
npruOopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY>KaIoIlel cpene

1.18

OCYIIECTBIIATh MOUCK MHPOPMAUU (PU3UUECKOTO COAECPkKAHUS B CETH
WuTepHer, caMocTosTenbHO (OpMYIHpys IOMCKOBBIA  3ampoc,
HaXOJUTh IYTH  ONpPENEICHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJIHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIOJIb30BaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuainbl, pecypchl cetu HHTepHeTr; BiameTte npuéMamu

KOHCIICKTUPOBAHHA TCKCTA, Hp606pa3OBaHI/I}I HH(bOpMaL[HH U3 OJHOM




3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6IJ.I€HI/I$I Ha
OCHOBE HH(pOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (HU3UUECKOrO
CoJlep)KaHusl, MyOJIMYHO NPEACTAaBIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3YYEHHBIN ITOHATUNHBIN anmapar u3y4acMoro pasaena
(GU3uMKKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3CHTalUed ¢ y4EToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUN (PU3NUIECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBINIOJIHCHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O Ipupoje. SIBieHus npUpOABL.
@usnuyeckue SBICHHA: MEXaHWYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

@dusnueckue BeIMYUHBL.  V3MepeHne — (QHU3MUECKUX
BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

n3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcrtecTBeHHOHayuyHBIi METOJ| MO3HAHHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIJBUKCHHE TUIIOTE3,
OKCHEPUMEHT T1I0 TPOBEPKE THUIOTe3, OOBsICHEHUE

Ha0II01aEMOT0 SIBIIEHHUS
Onucanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH

[TpakTueckue paboThI:

H#HHPar###113MepeHne paccTosHUI.
#H##Par###13mepenue 00bEMa KUIKOCTH M TBEPAOTO
Tena.

#H##Par###0OnpeneneHue pa3sMepoB MallbIX Tell.
#Hi#Par###13mepene  TeMmnepaTypsl  IIPH [TOMOILU

KUJKOCTHOTO TEPMOMETPA U TaTYUKA TEMIIEPATyPbI

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUUN BEIIIECTBA

2.1

###Par#H#CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmeppl.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#Hi##Par###]lpmkenne  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBWJKEHHS  YacTUIl C  TEMIepaTypoH.

BbpoynoBckoe nBuxenue, mupdysus

2.3

B3anmoneiicTBre YacTHI] BELIECTBA: IPUTSHKEHUE U

OTTAJIKUBAHHUC




###Par#H# ArperaTHple COCTOSTHUSI BEIIECTBA: CTPOEHHUE

ra3oB, JKUJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIl.

2.4 B3anmocBA3b MEXy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX M HUX aTOMHO-MOJICKYJISIPHBIM
CTpPOEHUEM

2.5 OCO0OEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTuyeckue paboOTHI:
#H##Par###0Onenka quaMerpa aToMa METOJIOM PSIOB (C
UCToNIb30BaHueM ¢Gotorpaduit).

2.6 #HHPar###0OneITEI 1m0 HAONIONEHWUIO  TEIUIOBOIO

pacIIMpeHusl Ta30B.
#HAHPar#H#ONbITEL 10 OOHApPYXKEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe IBUKCHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JABM)KEHUE
#HH#Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JBW)Ke€HUU. Pacdy€r mytu M BpeMeHH
JIBUKECHUS
SBnenue uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
3.3 TeJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEPTHOCTH Teja
34 #H#Par### Inotnocts BemiectBa. CBA3b INIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BbEMa BellecTBa
3.5 Cuna kak XapakTepuCTHKa B3aUMOJIEHCTBUS TeEIl
36 Cuna ynpyroctn u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOMUIbIO AUHAMOMETpA
3.7 H#eHPar###SIBnenue TaroteHus u cuna Tsokectd. Cuiia
' TSKECTU Ha JpYrux ItaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenusa. TpeHHE CKOJIBXKEHUS U TPEHHE MOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 #HHH#Par###Crnoxxenue cui, HaNpaBICHHBIX IO OJHOU
' npsiMoil. PaBHOAEMCTBYOIAs CUIT
3.10 [TpakTueckue paboThI:




3.11

3.12

OmnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBMKEHUS
(wrapuka B KMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBTomMoOmIIT W Tak panee). OmpeneneHue cpemHen
CKOpOCTH CKOJIBXKEHUS Opycka WIM LIapuKa [0
HAaKJIOHHOM  IuIocKOocTH. OmnpeneneHue  IIOTHOCTH
TBEPJIOTO TeJa. OnbITHI, JI€MOHCTPHUPYIOILUE
3aBUCUMOCTh PACTSDKEHUS (nedopMmanyu) NpyKUHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBHCHUMOCTb CHJIbI TPEHHUS CKOJIBKEHUS OT Beca Tela U

XapakTepa COoIpruKacarommnxcs HOBerHOCTeﬁ

DusnuecKue sBICHUS B IPUPOAE: IIPUMEPHI ABWKCHUSA C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXHUBOU IPUPOJE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texauueckue YCTPOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

[aBnenue TBEpaoro tena. CrnocoObl yMEHbIIEHUS U

1 YBEJIMYECHUS JABICHUS
49 JaBnenue raza. 3aBUCUMOCTD JIaBlIEHUS ra3a oT 00bEMa,
' TEeMIIepaTyphl
43 [lepenava naBienust TBEPABIMHU TEIAMH, KUAKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTHUYeCKrE MaIlIMHBI
3aBUCHUMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratndeckuit mapagokc. CooOIIArOITHECS COCY/IBI.
['uppaBnuyeckre MEXaHU3MBbI
AtMocdepa 3emnu u armochepHoe naBienue. [IpuanHbl
A5 CyIIIECTBOBaHUSI BO3AYIIHOW 000m0ukn 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBICHUS OT
BBICOTHI HaJ] yDPOBHEM MOPSI
16 Wsmepenune armocdepHoro npaeneHus. [lpubopsl ans
' U3MepeHus aTMOC(HEPHOro AaBJICHUs
[eiicTBue XUAKOCTM M Ta3a HA NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBawmas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue




4.9

[TpakTuyeckune paboOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TOTrpYKEHHOH B IKMIKOCTb YacTH Tela.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH Ha
Teno,  MOrpyxEHHOEe B  JKUAKOCThb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHUJIbI, JEHCTBYIOIIEH
Ha TEIO B JKHAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CHJIBI, JACWCTBYIOLIEH Ha TENO B XKHIKOCTU, OT 00bEMa
MOTPYKEHHOW B KUJKOCTh YAaCTHU Te€Jda U OT IUIOTHOCTH
JKUIKOCTH. KounctpynpoBanue apeoMerpa WA
KOHCTPYMpPOBAaHHUE  JIOJAKM M  OmlpeAelieHne €€

TPYy30IO0IbEMHOCTH

4.10

du3nyeckue SABJICHUSA B npupoae: BIIMAHHC
aTMOC(i)epHOFO JaBJICHHA Ha JKUBOM OpraHu3Mm, IJIaBaHUC

pBIO

411

TexHu4eckne YCTPOWCTBA: COOOINAIOMIMECS COCY/IBI,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUHA IIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HacoC,

apeomeTp

PABOTA, MOITHOCTD, DOHEPT'UA

5.1 Mexanudeckas pabora
5.2 MexaHnyeckas MOIIHOCTb
£ 3 [IpocTbie MeXaHM3MBI: pblyar, OJOK, HaKJIOHHAs
' 10cKOoCTh. [IpaBuiio paBHOBECHs pblyara
5.4 [TpuMeHeHMe TpaBuiIa paBHOBECHS pbluara K OJIOKy
«3onoTtoe  mpaBwio»  MexaHuKu.  KoapduumeHnt
9.5 MI0JIE3HOTO nercTBUsS MEXaHHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHimanbHast SHEPrUM TeJa, MOJHITOr0O HaJl 3eMIEN
5.7 Kunernueckas sneprus
£ g [TomHast MexaHWUYECKash PHEPTUs. 3aKOH HM3MEHEHHS M
' COXpaHEHHsI MEXaHUYECKOHN SHEpruu
5.9 [TpakTyeckue paboOTHI:




#H#Par###Onpenenenne  pabOThl CUJIBI TPEHUS TpU
pPaBHOMEpPHOM JBM)KCHMM Tella 10 TOPU3OHTAIBLHOMI
nosepxHoctu. MccnenoBaHue yciaoBHM paBHOBeCHUs
peryara. HMsamepenue KIIJI HakIOHHOH IJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJI0BeKa
TexHuueckue yCTpOHCTBA: pblyar, TMOJABUXHBIA U
5.11 HETOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MIPOCTHIC
MEXaHU3MBI B OBbITY
8 KIIACC
Kon Kon
IIpoBepsieMble 31eMEHTHI COAePKAHUA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KHHETHYECKON
6.1 TEOpUM CTpPOEHHUs BemlectBa. Macca U pa3mepsl
' MoJnieKyn.  OmBITBI,  TOATBEP)KIAIOMINE  OCHOBHEBIC
MTOJIOKEHHS MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopgenn  TBEPAOrO, OJKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHuil BemecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsiCHEHHE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYIIPHOKHHETHUECKON
TEOPHH
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciiupeHye u cxxaTue
6.6 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMXKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. CriocoObl H3MEHEHHsI BHYTpEHHEH
' SHEpruu: Tersionepeaya 1 copepiieHue padoThbl
6.8 Bunsl Temonepenadu: TEIUIONPOBOJIHOCTh, KOHBEKIIHS,




U3JIy4eHUE

KomnuectBo  Temmorel. YaenbHasd — TEIIOEMKOCTDH

6.9
BeIlleCTBA
TemmooOMeH u TemIOBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBepAEBaHNE KPUCTANINYECKUX BEILIECTB.
. VY ienpHas TEraoTa niaBJIeHUs
[TapooOpazoBanue u  KoHJeHcanus. Mcmapenue.
6.10 Kunenne. VYnenpHas  Temora  mapooOpa3OBaHUS.
. 3aBUCHMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBA. Y IeibHas TEIJI0Ta CrOPAHUS
[Mpuanumnel  pabotel  TeruioBbix  asurarenei  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUraTeld U 3alluTa
OKpYKaroIen cpeibl
3aKOH COXpaHEeHHs U MPEBPAILLEHUS JHEPTHH B TETIJIOBBIX
6.16
rpolieccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSKEHUS.
#H#HPar#H###0OnbITEl 1O  BBIPALIMBAHUIO  KPUCTAJUIOB
MOBAapPEHHOM COJIM WM caxapa.
#HH#Par###OnbITEL 10 HAONIOACHHWIO  TEMJIOBOTO
6.17 pacIIMpEeHHs Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

#HH##Par###0Onpenenenue naBlieHUs] BO3ayXa B OauioHe
HIIpHIIa.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0bEéMa W HArpeBaHHs WU
OXJIKICHUSI.

###Par###IpoBepka runoresbl JUHEHHONW 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHAKOCTH B TepMOMeTqueCKOﬁ




6.18

TpyOKe OT TeMIeparyphl.

#it#Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEPrHU TejNa B pe3ylibTaTe TeIUIonepeaadyd U padOThI
BHEITHUX CHIL.

###Par###lccnenoBanre SBJICHUS TEIUIOOOMEHA TIPH
CMCEIIMBAHUU XOJIOJHOM U TOPSYCH BOJIBL.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJLUTUICCKUM IIHITUHAPOM.

#H##Par###OnpenencHue YIEIbHOH  TEIIOEMKOCTH
BEIIIECTBA.

#HH##Par####lccnenoBanue mpoiecca UCIapeHus.
###Par#H##Onpenenenue OTHOCUTENIBHOM  BJIaKHOCTH
BO3JIyXa.

#H##Par###Onpenenenue yneabHONW TEIUIOTHI IJIaBJICHUS
JBJA.

dusnueckue SBICHHS B TPUPOAC: IMOBEPXHOCTHOE
HATSDKEHUE W KalmWwULIPHBIC SBICHHS B TPHPOJIE,
KpUCTAJUIBI B TIpupoe, u3inydcane CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHudeckue  yCTpOWCTBA:  KallWUIAPBI, MPUMEPHI
HCIIONb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETP, MapoBas TypOMHA,

ABUTATCJIb BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB
BzaumoneiictBue 3apsokeHHbIX  Tenl.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TN OT
BEJIMYMHBI 3aPsI/IOB M PACCTOSIHUS MEXKITY TEJIaMH)

23 Onextpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUECKOTO

T10JI4. HpI/IHLII/IH CYNECPIO3UIHUUN ISJICKTPUICCKUX oJiei




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IIlpoBonHuku n
JUAJIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOT0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHUKHN OCTOSIHHOTO TOKa
JenicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U razax
- Onekrtpuueckass nenb. Cuna TOKa. OJNEKTPUYECKOE
' HarpspDKEHUe
29 ConpoTuBieHue MIPOBOJIHUKA. VaensHoe
' COTPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 y4acTka uenu
[locnenoBarenbHOe M MapajljiesIbHOE  COEAMHEHHE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
213 DONeKTpUuecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrossHHbIE MarHuTHl. B3auMopnelcTBuE MOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mnone. MarHuTHoe mnoje 3eMiId U  €ro
7.15
3HaYEHHE IS )KU3HU Ha 3eMiie
216 OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHUTHOTO TOJIE HA MPOBOJHUK C TOKOM.
717 DNEeKTPOABUTATENIb TIOCTOSHHOTO TOKa. Vcmons3oBaHme
. JJIEKTPOJBUTATENEH B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHcnopTe
7.18 Oneitel  @apajnes.  SIBneHue  3IEKTPOMArHUTHOMN




naaykuuu. [Ipasuno Jlenna

DIEeKTPOTreHepaTop. CnocoObl MOJTY4CHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHUH

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJACHHUIO JEKTPU3AIUHN T HHIYKIUEH

U TIPU CONTPUKOCHOBEHUH.

HccnenoBanue JeHCTBHS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJHUKY M TUAJICKTPUKH.

COopka u mpoBepka pabOTBHl AJICKTPUUECKON IeTH

IIOCTOSIHHOT'O TOKA.

N3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHue HAMPSHKCHHUSI.

HccnemoBanne 3aBUCHMOCTH CHITBI TOKA, MAYIIIETO Yepe3

PE3UCTOP, OT CONMPOTHBIICHUS PE3UCTOPA M HAIPSHKCHUS

Ha PEe3UCTOpE.

OIIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TUIOMIAIU TIOTIEPEYHOTO CEUCHHS U MaTepHala.

IIpoBepka mpaBwiia CJHOXEHUS HaNpsHKEHUM NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajiieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOThI
NEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIIEISIEMON Ha pesucrope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYLIETO YEPE3 JAMIIOUKY, OT HANpsKEHUS
Ha Hel. Onpenenenne KIIJ[ narpesarens. Mccnenosanue
MarHUTHOTO B3aUMOJICHCTBUSL TOCTOSHHBIX MAarHUTOB.
W3ydyeHne MarHuTHOTO TMOJISI TOCTOSIHHBIX MarHuTOB MpHU
uxX Oo0beAMHEHUM U  pasjeneHuu. VccriemoBaHue
JEICTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OnpIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




BSaHMOﬂeﬁCTBHH KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaIpaBJICHHUA TOKa B KaTYyIIKE. HBy‘ICHI/IC

ﬂCﬁCTBHﬂ MArduMTHOIO II0JIsI Ha IIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboThI
JIIEKTPOABUTATES. N3smepenne KII
3JEKTPOJIBUTATEIbHON  YCTaHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUSA BJICKT];)OMaFHI/ITHOI;'I HHAYKIUU:
HCCIIEAOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaIlTpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBJICHUS B TMPUPOJE: DICKTPUUECKUE
SBICHUST B  aTMocdepe, IJIEKTPUYECTBO  SKHBBIX
OpPraHM3MOB, MarHUTHOE ToJje 3eMiu, Apeld MoICcoB,
POJIb MAarHUTHOTO TOJISA AJIs )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKOI, aMIepMeTp,
BOJIBTMETP, PEOCTAT, CUETUUK DJICKTPUUYECKON 3HEPruH,
AJEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeiIbHbIC
ANEKTPONPUOOpPHI (mpumepsl), JIEKTPUYECKUE
MPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb

MMOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Koz anemenra [IpoBepsieMble 21€MEHTHI COAECPKAHUS
pasznena
MEXAHUWYECKUE ABJIEHUA
Mexanuueckoe JBWKEHHE. MarepuanpHas TOYKA.
51 Cucrema orcuéra
8 8.2 OTHOCHUTENBHOCTD MEXAHUYECKOTO IBUKECHUS
8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE
##HPar##HHepaBHOMepHOE MPSIMOJIIMHEHHOE JIBUKEHUE.
8.4 Cpennsis ¥ MIHOBEHHass CKOpPOCTb Tejla  IpHU

HCPAaBHOMCPHOM ABHKXCHUUN




VYckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE

8.5
JIBIDKEHUE
8.6 #HHPar###Cro0onH0e nanenue. OnplTel [ammies
#i##Par###PaBHoMEpHOE JBMIKEHHUE TI0 OKPY>KHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yrioBas
ckopoctu. LleHTpocTpeMuTeIbHOE YyCKOpEHUE
8.8 [TepBrrit 3akoH HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroTona
8.11 HH#Par###] [puHuUn cynepro3uiuy Cui
8.12 Cuiia ynpyroctu. 3akoH ['yka
#H#H#Par###Cuna TpeHus: cuiaa TPEHUS CKOJIBXEHMUS,
5.13 CHJIa TPEHMS [TOKOs, IPYTHe BUAbI TPEHUS
814 #A##Par#H##(Cuna TSOKECTM U 3aKOH  BCEMHUPHOTO
' TATOTCHUA. Y CKOPEHHE CBOOOIHOTO MaCHHUS
IBwxkenne  miaHer  Bokpyr  Connma.  Ilepsas
8.15 KOCMHYECKasi CKOPOCTh. HeBecoMOoCTh 1 meperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPAOE
510 TEJOo
###Par##PaBHoBecre TBEPIOro Tela ¢ 3aKperUIEHHOM
847 OChIO BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmysnbsce cuisl
8.19 3aKOH COXpaHCHHS UMITYJIbCA
8.20 #H##HPar###PeakTHBHOE JBIKEHUE
8.21 Mexanunueckast paboTa U MOITHOCTb
PaGora cun Tsxectu, ymnpyroctd, TpeHus. CBs3b
8.22 SHEPTUU U paboThI
) [lorennmaneHast dHEpPrus TeNa, TMOIHITOTO  HAJ
8.23 MTOBEPXHOCTHIO 3eMITH
8.24 [ToTeHumanpHas 3HEPIrUs CKATON NPYKUHbI
###Par###Kunetnueckass ~ sHeprua.  Teopema 0
5.5 KUHETUYECKON SHEPTUU
8.26 ##HHPar##H#3aKoH coxpaHeHHs] MEXaHUYECKOH SHEPTHH




8.27

8.28

8.29

[IpakTuyeckue pabOTHI:

OmnpeeneHne CpeHe CKOPOCTH CKOJIBKECHHS Opycka
WM JIBIDKCHHUS IIapuKa [0 HAKJIOHHOW TUIOCKOCTH.
OmnpejienieHHe YCKOPEHUs Tejla MPU PaBHOYCKOPEHHOM
JIBIKEHHH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBM)KCHUU 0€3 HaUYaIbHOW CKOPOCTH.
[IpoBepka THIIOTE3bI: €CIM IPUH PABHOYCKOPCHHOM
JIBUKCHUHM O€3 HaYallbHOM CKOPOCTHU MYTH OTHOCSTCS
KaK P  HEYETHBIX YHCEJI, TO COOTBETCTBYIOLIUE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHHS CKOJIBKEHUS
OT CHWIbl HOPMAJIBbHOTO JHaBieHus. OmnpenencHue
kod(dduimenTa TpeHUs CKoJIbXeHHs. OrnpeaeieHue
kECTKOCTH TpYyKuHBL. OmnpeneneHue padOTHl  CHIIBI
TPeHHs] TIpH PABHOMEPHOM JIBIDKCHHH Tejla 10
TOPU30HTAIILHOW TOBepXHOCTH. Ompenenenue padboOTHI
CHWJIBI  YOPYrocTM  TNpu  HoabéMe  rpysa ¢
UCIIOJB30BAHUEM  HEMOJBMKHOIO M IOABHIKHOIO
0J10KOB

duznyeckue sSBIEHUS B MPUPOJIE: MPHIUBHI U OTJIHBBHI,
nBrkeHre TutaHeT COJTHEYHOW CHCTEMBI, PEaKTHBHOE

ABUIKCHUC KUBBIX OPTaHU3MOB

Texuuueckue YCTpOﬁCTBaZ CIInaomMeTp, JaTUYUKHU

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

Konebarensnoe JABWKCHUC. OcHOBHBIE XapPaKTCPUCTUKHU

o1 KOJIeOaHUM: TIepHO/I, YaCTOTa, aMIUTUTY/a
9.2 Maremarnueckuit U MIPY’KWHHBIN MasITHUKMU.
' [IpeBpaienne sHepruu npu KojaedaTeTbHOM ABMKCHUN
9.3 3aryxawmue kojebaHus. BriHyKIeHHBIE KoJeOaHUs.
' Pe3sonanc
Mexanunyeckue BoaHbI. CBOMCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononbsHbie W monepeyHble BONHBL. J[JIMHA BOJHBI U

CKOpOCTb €€ pacnpocTpaHeHUsl. MeXaHU4eCKHE BOJIHBI B




TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3Byk. ['/pomkocTh 1 BbicOTa 3ByKa. OTpakeHue 3ByKa
9.6 WnudpasByk u yapTpa3ByK
[IpakTuueckue padOTHI:
OmnpeneneHue 4acToThl W Iepuoja  KosebaHui
MaTeMaTHYECKOI0 MasiTHUKA.
OmnpeneneHue 4acToThl W Iepuoja  KosebaHui
MPY>KUHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
' MIOJIBEILIEHHOT0 K HWUTU Ipy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Ilepuoja  KoJjeOaHMi
MPYKUHHOTO MasiTHUKAa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHui rpysa,
[IO/IBEILIEHHOTO K HUTH, OT MAacchl Ipy3a U KECTKOCTU
npyxuHsl. I3mepenue yckopeHus cBoOOIHOTO aieHUs
®dusnyeckue SBICHUSI B MPUPOJE: BOCIPUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIICTPSACCHHE, CEHCMUYECKHE BOJIHBI,
LIYHAMH, X0
9.9 TexHu4eckue yCTpOMCTBA: IXOJOT, HCIIOIb30BAHUE

yIBTpPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9HeKTpOMaFHI/ITHOC IoJic. 3J'ICKTpOMaFHI/ITHLIe BOJIHBI.

104 CBoiicTBa DIIEKTPOMArHUTHBIX BOITH

10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH

102 OnexkTpoMarauTHas mnpupoga cera. CKOpPOCTh CBETA.

' BonHoBBIE CBOCTBA CBETA
10 [IpakTuueckue padbOTHI:

10.4 W3ydeHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH  C
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa
Ouznueckue SBICHUS B TPUPOAE: OMOJIOTHYECKOe

10.5 JeiicTBre BUJUMOTO, yIABTPaduOIETOBOTO "
PEHTI€HOBCKOI'O U3JIy4eHU I

106 Texauueckune YCTpOMCTBA: HCIIOJIb30BAHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBS3U




11

CBETOBbBIE ABJIEHUA

111 JIyueBast monens cBera. MicTouHMKHM cBETa
11.2 [IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA
Otpaxenue ceta. [lnockoe 3epkano. 3aKOH OTPaXKEHUS
11.3
cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBeTa.
' [losiHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 Jlunza. Xop J1ydeid B IMH3E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONa U
' TEJecKoIa
117 I'maz kak onTudeckas cucrema. biHM30pykoCcTs U
' JAIbHO30PKOCTh
s Pasnoxxenue 6enoro ceera B crektp. OmnbiTel HptoTOHA.
' CrnoxeHne CrieKTpalibHBIX IBETOB. Jlucriepcus cBeTa
[IpakTuueckue padbOTHI:
#HHPar###1ccienoBanue 3aBUCUMOCTH yria
OTpa)KEHHsI CBETOBOTO JIy4ya OT yrJja MaJcHuUs.
###Par##13yuenue  XapakTepUCTHK  H300paskeHuUs
IpeIMeTa B INIOCKOM 3epKalie.
#H#Par###1ccnenoBanue 3aBUCHUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOrO Jiydya OT yIJla MaJeHus Ha
119 IPaHUIIE «BO3YX — CTEKIION.
' ###Par#t#lonyyenne u300pakeHUH € MTOMOLIBIO
coOuparoIen JTMH3HI.
#H##Par###0npenenenue (POKyCHOTO pACCTOSHHUS U
ONITUYECKOH CHJIBI COOMparOIel TUH3BI.
#HHPar##H#OnbpITEl 110 pa3ioXeHuto Oeloro ceera B
CTIEKTP.
##HHPar###OnbITHl 10 BOCIIPHUATHIO I[BETa NPEIMETOB
MIpHU UX HAOJIIOJEHUH Yepe3 IBETOBbIE (PUIIBTPHI
dwusnueckue sBICHUS B npupoze: 3aTMeHus CoJHIa H
11.10 JIyHbl, 11BETa TeN, ONTHYECKHE SIBIECHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11.11 TexHuueckue YCTPOMCTBA: OYKH, TEPUCKOIT,




(doToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBLGIE ABJIEHUA
191 OmnbiTel Pezepdopna u 1utanerapHass MOAETb aTroma.
' Mogens aroma bopa
122 Hcnyckanne u moriomeHue csera aroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTB. Anb(da, OeTa- u raMMa-u3nydeHHs
194 Crpoenne aromHoro sgpa. Hykinonnas Monens
' aTOMHOTO sapa. M3oronsl
128 PanuoaxkTtuBHble npeBpaiueHus. Ilepuon momypacnana
' aTOMHBIX SI1EP
126 SnepHple peakuuy. 3aKOHBI COXPAHEHHUs 3apsiiOBOTO U
' MaccOBOI'0 YHCEI
12.7 DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. cTouyHUKN sHEprun
' CoiHIa u 3BE3]1
129 Snepnas osHepretuka. JledcTBHE — pagMOAaKTUBHBIX
' U3JIy4EHU! Ha )KUBBIE OPraHU3MbI
[IpakTuyeckue paboOTHI:
HabmtoneHne CIUIOMIHBIX M JIMHEHYAThIX CIIEKTPOB
12.10 U3IIy4EHUs.
HccnenoBanne TpeKoOB: M3MEPEHHME SHEPTUU YaCTHIIbI
10 TOPMO3HOMY NyTH (110 (poTOorpadusiM).
N3mepenue pagnoakTuBHOro (hoHa
®usnyeckue SBICHUS B INPHUPOJAE: €CTECTBEHHBIN
PaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paIMOaKTUBHOE M3JIYYEHHE MPUPOJHBIX MHUHEPAJIOB,
NEHCTBUE PAaJUOAKTUBHBIX H3JyYEHUH HA OpraHU3M
YyelioBeKa
1212 Texnuueckune YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/II[yaJ'ILHHﬁ AO03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OEPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
MU TO03HAaBa€MOCTH SBJIICHUH IPUPOJBI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremMooOpasymomeld ponu (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(UBHYECKUX 3HAHMM U UX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKHUX U 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHUKEHUU Kak
crocobe CyIecTBOBaHUsI MaTePUU, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHS BEUIECTBA, O (U3MUYECKON CYIIHOCTH SIBICHUH NPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3ianyaTh SBJICHH 110 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKUX SBICHUHN
B OKpYXKalOIIeM MHpE, BBIACHAS WX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBaMH TOHATHHHOTO armmapara ¥ CHMBOJIHYECKOTO
A3bIKa (DPU3UKU M MCIIONB30BaHME UX JJIs PEelIeHUs y4yeOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MMpONLECChI, UCIIOJIb3Ys Q)YHZ[aMeHTaJ'IBHBIe " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

WCTIONB3Ys GPU3UUECKUE BETUIHHBI

Brnanenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YYETOM
coOrofieHus MpaBuiI 0€30MacHOTO TpyAa: HaOMroAeHHe (QU3HUECKUX
SIBJICHUMN:

YMCHHUEC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJILHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCBHIBATH X0
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX U KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATH HM3MEPEHHs, CaMOCTOATEIIBHO CcOOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HMHCTPYKIUH, BBIYUCIATH
3HA4YEeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAJIbHBIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh HAKCHEPUMEHTAIbHYIO YCTAaHOBKY H
OPOBOJIUTh  MCCIEJOBAaHUE IO  HMHCTPYKLUUH,  IPEICTABIATH
MOJTyYCHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIHIl U
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICIO0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myecKkux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAsi MOJIeJb aTOMHOIO sijipa) U yMEHHE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMmeHne oOBACHATh (PU3NUECKHE TPOIECCHl U CBOMCTBA TN, B TOM
4yucjie€ M B KOHTEKCTE CUTyalUld MPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITH IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (U3NYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMeHnue pemath pacué€rHble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCMONB3ys 3aKOHbl U (OpMYyJbl, CBsS3bIBAIONIINE  (PU3NUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoO0XouMBbIe Il €€ pelIeHus], UCI0JIb30BaTh CIIPAaBOYHbIE JTaHHbIE,
MMpOBOANTH pvaéTI)I N OOCHUBATH PCATUCTUYHOCTD IIOJTYUCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETMYNHBI, TOTYYEHHON IPU PEIIEHUH 3aauu

YMmenune XapaKTCPU30BaTb  IMPHUHIMIIbLI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 MX OIMUCAHUIO, UCIIOJIB3YyA 3HAHHUA O

CBOMCTBaX (I)I/I3I/ILICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘{eCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTMYECKOr0 IIOBEJICHUS B OKPYXKAIOLIEH cpele; MOHUMAaHUE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OneIT TIOHWCKa, TPeoOpa3oBaHUs U MPEACTaBICHUS HH(DOpMAIMH
bu3NYeCKOro coaepKaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLUEHHUBATH JOCTOBEPHOCTh
MOJlyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIONIOJTHUTENbHBIX ~ WCTOYHUKOB, yYMEHHUE  MCIIOJb30BaTh  MPHU
BBIMIOJTHEHUH y4eOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(UBUYECKOTO COJEpKaHMsI, CIIPAaBOYHBIE MaTepHalIbl, PECYpChl CETH
WuTtepHer; BrnageHue 0a30BBIMH  HaBBIKAMH  NPEOOPA30OBAHUS
uHpopMalMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHUE
co3laBaThb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX MCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 MEXAHWYECKMUE ABJIEHUA
11 Mexannueckoe aBukeHue. MarepuanbHas Touka. (Cucrema  OTCuéra.
' OTHOCUTENBHOCTD JBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHkeHue. Cpenuss ckopocts. @opmyna ams
1.2 BBIYHCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMepHOE NpsIMOIMHENHOE ABMXKEHHE. 3aBUCUMOCTh KOOPJMHATHI Tejla OT
BPEMEHHU B CIy4yae paBHOMEPHOT'O MPSIMOJIMHEWHOTO IBUKEHUS:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH Il MPOEKUUU CKOPOCTH, MPOCKINU
nepeMelleHus, MyTH, KOOpPAMHATBl MpHU PABHOMEPHOM IPSMOJIMHEHHOM
JBY)KCHUHT
3aBUCHUMOCTb KOOpPJIMHATBl TejJa OT BPEMEHU B CiIy4ae PaBHOYCKOPEHHOTO
HIPSMOJIMHEHHOTO IBUKEHUS:
3
S =vg # i+ ay = ;
2
@opmynsl UId MPOEKLUUU NEPEMEUICHMs], NPOEKIUH CKOPOCTH W IPOEKIHH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKECHUHU:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCHMOCTH OT BPEMEHM MJIs MNPOEKIUU YCKOPEHHUS, TNPOEKIUH
CKOPOCTH, NPOEKLUHU IEPEMEIIEHUS, KOOpAUHATHl IPpU PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JABUKEHUU
CBoboanoe nazeHue. PopMysibl, ONMCHIBAIOIINE CBOOOJHOE MaJeHHUE Tena I0
1.5 BEPTUKANMU (JBW)KEHUE TeJa BHMU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpEMEHHU ISl TPOEKLUUH YCKOPEHHMS,




NPOCKIIMH CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TaJeHHHM Tela IO
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOTO [JBHKEHHsI Tela MO OKpyxKHOCTH. Hampasienue
CKOPOCTH.

@dopmyna A BBIYMCICHUS CKOPOCTH 4Yepe3 pajuyc OKPYKHOCTH M TEpUOj

oOparmeHus:
2nR
L=
T

[lenTpocTpemuTenbHoe yckopeHue. HampaBiieHue LEHTPOCTPEMUTEIBHOIO

16 yckopenus. @opmyra Uil BBIYUCIECHUS YCKOPEHUS:
2
a. — v
" R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHuUs:
V= 1
T
Macca. ITnotHocts Bemectsa. @opmyra 1 BBIYUCICHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennunHa. CloXeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3axkoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBlIEHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOPA CHIIbI, IEHCTBYIOIIEH Ha
TEJ0
Bsanmopeiicteue Ten. Tperuit 3akoH HeroroHa:
1.11 F p _P-l—}E
112 Tpenue Mokost U TpeHHE CKONbXEeHUs. PopMyIna Il BBIYUCICHUST MOLYJISI CHJIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedopmarnust Tenma. Ynpyrue u Heymnpyrue aegopmanuu. 3aKOH yIpyrou
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOe TATOTCHHE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TskecTd. Y CKOpeHue CBOOOIHOTO TaJCHUSI.
dopmyra 1S BBIYUCIEHUS CUIIBI TSDKECTH BOJIM3M MOBepxHOCTH 3emiu: F = mg.
JBmxenue mmanet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
HNmnynec Tena — BeKTOopHas pu3ndeckasi BeIMYMHA.
=m0

Nmnynbe cuctemsl Ten. M3menenne uMiysbca. MIMImynbe cuiibl

1.16

1.17

3aKkoH COXpPaHCHUS UMITYJIbCA JIA 3aMKHyTOI\/JI CUCTCMEI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXEHUE

Mexann4deckas pa60Ta. CDOpMy.TIa JJII BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckas MOITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHAsA SHCPIrUs. q)OpMYJ'Ia JJIs1 BBIYMCIICHU A

KUHETUYECKON YHEPTHH:

HE)E
Ey ="

Teopema o kuHeTHUeCKOU dHeprun. Gopmya i BBIYUCICHUS TOTEHIIMAIBHON




SHCPTHUHU TCJia, MOAHATOIO

Hang 3eMIIEH:

E,=mgh

Mexanudeckas SHEpIUs:

E=E;.+E ?

119 3aK0H COXpaHEHHs MeXaHU4eCcKoi sHeprun. Gopmyna s 3aKOHA COXPaHEHUS
MEXaHMYECKOI 3Hepruu B OTCYTCTBUE cuil TpeHus: E = const.
[TpeBparenre MeXaHUYECKON YHEPTHH MTPH HATTUYUN CHIIBI TPEHUSI.
[TpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poraar. Moment cuisl: M - Fl.
YcnoBue paBHOBeCHUs pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoABMKHBIN O0510KU. KII/I mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TENA.
dopmyrna 1S BBIYUCIICHUS JaBICHUS TBEPAOTO Tena:
F
P= G

191 JaBnenue raza. ATMocdepHoe aBiieHuE.

' ['unpocraTdeckoe AaBleHUE BHYTPH KUIKOCTH.
dopmyria I BEIYUCIICHUS JaBICHUS BHYTPU KHUIKOCTH:
P=P+Dy,

1.22 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. PopMmyna IS ONpPENETICHUS BBITAJKUBAIONMIECH CHIIBI,
NEeNCTBYIOIIEH Ha TeJO0, TOTPYKEHHOE B )KUIKOCTh HIIH Ta3:

1.23

F_jlm_ =pgV

Ycnopue nmapaHus Tena. [lnaBanue CYZAO0B 1 BO3YyXOIlJIaBaAHUC




1.24

1.25

Mexannueckue KoyiebaHus. AMIUIMTYIa, TEPHOJ M YacToTa KOJIeOaHHIA.

dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

MaremaTuueckuii U MNPYXUHHBIA MasTHUKU. [IpeBpalilieHue sHEpruud Mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeiHyxaeHHbIe KoeOanus. Pezonanc

1.27

1.28

Mexanuueckue BOJHBI. [IpomonbHble W mOnepedyHble BOJHBI. J[JIMHA BOJIHBI U

CKOPOCTB paCrpoCTPpaHCHUS BOJIHBI:

h=v-T

3By1(. FpOMKOCTb " BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIC

nByx cpell. IHdpa3Byk u yiIbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenue cpelHed IUIOTHOCTH BELIECTBA; apXHWMEINOBOM CHIIBL; KECTKOCTH
NPYKUHBL, KOA((UIIMEHTa TPEHUS CKOJIbKEHUS; pabOThl CHIIBI TPEHUS, CHIIBI
YIPYTOCTH; CPEIHEH CKOPOCTH JBHXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus Opycka Npu ABM)KEHUHM I10 HAKIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuoga KoieOaHUI MaTeMaTHMYeCKOro MasTHHMKA; 4YacTOThl M Iepuoja
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA; MOMEHTA CHJIbL, JEHCTBYIOILErO Ha phlyar;
paboThl CHJIBI YHOPYrOCTH NpU NOIBEME Ipy3a C MOMOILIBIO HEMOABHKHOIO
0110Ka; paboThI CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
O1oka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHJIBI OT 00bEMa MOrpyKEHHOU
YaCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHIIBI
OT MAacChbl TeJa; CUJIbI TPEHUS CKOJIBXEHUS OT CUJIBI HOPMAJIbHOTO AABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEICHH
negopManuu MpYXUHBI, YCKOPEHUs1 Opycka OT yIJjla HakJIOHA HaIlpaBISIOICH;
nepuoa (4acToThbl) KoieOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; NEpUoaa
KoJIeOaHUH TMPY)KUHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
HCCJIEIOBAaHHE HE3aBHCUMOCTH IEpHoJia KoJieOaHUl HUTSHOTO MasTHHKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBecUs pblyara

Qusuueckue s61eHUs 6 npupolde: TPUMEPBl ABWKEHUS C Pa3IUMUHBIMU
CKOPOCTSIMH B JKHBOW M HE)KMBOW MPUPOJIE, NIEUCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, TMPUIHMBBI W OTJIUBBI, JABUKCHUC TIJIIAHCT ConHeyHoM CUCTEMBI,




PEaKTUBHOE JIBU)KEHUE KUBBIX OPTaHM3MOB, pblYaru B TEJE YEIOBEKA, BIUSIHUE
atMoc(epHOro HaBieHHs Ha KXUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYeCcKue BOJIHBI, HYHaAMH, 3X0O

Texnuueckue yCWlpOIZCl’I’lGCl.' CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPCHUA, OWUHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIyar, HO,HBH)KHBIﬁ n

HGHOI[BH)I(HBIﬁ 6JIOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTHBIC MCXAaHU3MbI B 6BITy,

L3l COOOILAOIIUECs] COCY/bl, YCTPOWCTBO BOJONPOBOJAA, THMAPABIMYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMEeTp, HXOJOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHbBIE  TIOJIOKEHUS  MOJICKYJIIPHO-KMHETHUYECKOM TEOPUU  CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdHbie Tena

Y JBwxenue wyactury BemiecTBa. CBS3b CKOPOCTH  JBWXKEHHUS YacTHI[ C

' Temmeparypoil. bpoyHoBckoe aBumkenue, nuddysus

2.3 CmaunBaHue U KallWUISIPHBIE SIBJICHUS

2.4 TemnnoBoe pacHIMpEHHUE U CKATHE

2.5 TennoBoe paBHOBeCHE

26 Buytpennss sneprus. Pabora u Teruonepenauya Kak CHocoObl HM3MEHEHUS

' BHYTPEHHEHN YHEPTrUn

2.7 Bunp! Teruonepegaun: TeIIONPOBOHOCTh, KOHBEKIIHS, H3TyUEHUE
HarpeBanue wu oxnaxaeHue ten. KoaumdecTBo  TEmIOTHL. Y AelbHast
TETIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX IpOIECcCax. YPABHEHUE TEIJIOBOTO
OanaHca:

2.9
QO +0, +..=0
Ucnapenne u xonaeHcauus. M3MeHeHHWE BHYTpPEHHEH HSHEpPruM B Ipoliecce

210 WCTIAapeHUsi W KOHJAeHcauuu. KumneHue HKUAKOCTU. YAenbHas TerioTa

' napoo6OpazoBanus: L = Q/m

211 BraxxnocTs Bo3myxa




2.12

2.13

2.14

2.15

IInaBnenne u Kpucraimsauus. I3MeHeHMe BHYTpEHHEHW DJHEpPIUM IIpU

IJIABJICHUHU U KpUCTAJJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpeHHSIH OHEPIUs CropaHus TOIJIMBA. y,[[eJ'IBHaH TEIJIOTA CropaHus TOIIIMBA:

q=Q/m

[Tpuntumne! padoTs! TermaoBsix ABuratenei. KIIJ[ reroBoro aurarens

IIpakmuueckue pabomol

W3mepenune yaenbHON TEMIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIUYECTBa
TEIUIOTHI, IOJYYEeHHOTO BOJONH KOMHATHOM TemmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii IWIMHApP; KOJMWYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LMJIMHIPOM, IMOCJIE OIYyCKaHHs €ro B BOJAY KOMHATHOMN
TEMIIEPATYpPbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3/AYXa; YJEIbHOW TEIJIOTHI
IVIaBlIeHus JpAa. lccienoBaHMe M3MEHEHUs TeMIepaTypbl BOAbI  IIpU
pasIMYHBIX YCIIOBHSIX; SIBJICHHS TEMJ0oOOMeHa MpU CMEIIMBAHUM XOJIOIAHOW U

ropsiueit BOJbI; Mporiecca UCIapeHus

2.16

Duszuueckue s61eHUs 8 npupo@e.‘ IMOBCPXHOCTHOC HATSXKCHUC U KaAllUJIJIAPHBIC
SABJICHUS B HPHUPOAC, KPUCTAJJIBI B IPUPOAC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHUC

BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoucmea. KalWLISAPbL, IPUMEPBI UCIIOIb30BaHUSA KPUCTAIIIOB,
JKUJKOCTHBI TEPMOMETp, JATYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
SJIEKTPOMATHUTHBIE SABJIEHUA
OnexTpusanus Tei. /[Ba Buna dJIEKTPUUECKUX 3apsI0B
B3aumopeicTue 3apsukeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

3.5

Onektpuueckoe mnone. Hanpsok€HHOCTh asekTpudeckoro mnoid. [IpuHnmn
CYIEPIIO3UINH IEKTPUUECKUX NOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenu QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC QJICKTPUYCCKOTO IIOJIA Ha

SJICKTPHUYCCKUEC 3aps/ibl. HpOBO)IHI/IKI/I " JUDJICKTPHUKHU

3.6

[TocTostHHBIN AIEKTPUUECKU TOK. JlelicTBHs nekTpuyeckoro Toka. Cuia Toka.




Harmpsixenue.

I=qg/t,U=A/q

DJIeKTPUYECKOE CONPOTUBIICHHUE. Y ICTbHOE AIEKTPUIECKOE COIPOTUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma s yuactka anekrpudeckon nenu: | = U/R
[TocnenoBarenbHOE COCTMHEHHUE IPOBOAHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
39 [TapannenpHOE COeTUHEHNE TPOBOTHUKOB PABHOTO CONPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CMmenraHHbIe COSTMHEHUS TTPOBOTHUKOB
PaboTa u MmomHOCTH A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoynsa — Jlenma:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOE TMOJie MPSMOTO MPOBOJAHHMKA C TOKOM. JImHuM
MarHUTHON WHTYKITUU
313 MarautHoe IIOoJIe IIOCTOSHHOIO MarHurta. B3auMoaeilcTBHE ITOCTOSHHBIX
MarHuTOB
3.14 JleiicTBrE MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM
3.15 Omnbiter @apazes. SBnenue snekTpoMarauTHON HHAYKIUU. [IpaBumno Jlenma
Ilpakmuueckue pabomul
W3mepeHne  JIEKTPUYECKOTO  CONMPOTUBIEHUS  PE3UCTOpPA;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.
3.16 HccnenoBanne 3aBUCHMOCTH CHIBI TOKA, BO3HHUKAIOIIETO B MPOBOJIHHUKE

(pe3ucTopsl, JaMIouKa), OT HAIMPSDKEHUs Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH
COIIPOTHUBIICHHS OT JUIMHBI IPOBOJHMKA, IUIOUIAAN €TI0 IOIEPEYHOr0 CEYEHUs U

YACIBHOTO COIIPOTUBJICHUA.




HpOBepKa npasujia I 3JICKTPUUCCKOTO HAIIPAKCHHA IMPU MOCICAOBATCIBHOM
COCIMHCHHUH IIPOBOAHHUKOB, IIpaBuWjia JId CHJIbI SJICKTPUYCCKOrO TOKa IIpH

[apajuIeIbHOM COEIMHEHUHU IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue a6leHUs 6 nNpupoode: BIEKTPUYECKUE SBICHHA B aTMocdepe,

3.17 ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHMUTHOE T0JI€ 3eMJIH, APEiQ IMOJIIOCOB,
POJIb MAarHUTHOTO TOJIS JUTS KU3HHU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUYETYMK  DJIGKTPHUYECKOW  DHEPTUH,  JJIEKTPOOCBETUTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsl), INEKTPUYECKUE
NPEJOXPAHUTEIH, DIIEKTPOMArHUT, 3JICKTPOJBUTATENbh MOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKaa 3JeKTpOMarHUTHRIX BOJTH
3.20 Jlyaesas mojnenb cBeta. [IpsiMoMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkaino
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIICHUS CBETA
3.23 Jucnepcus cBeta
304 Jlunza. Xox syueit B nmuH3e. DOKycHOE paccTossHHE JTUH3bL ONTHYECKas Cuiia
' mumsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTUYECKUe MPUOOPHI
Ipaxmuueckue pabomul
#HH##Par###I3mepeHe  ONTUYECKON CHUIIBI COOMpAroIell JUH3BI; (POKYCHOTO
paccTosiHUsL coOMparoIiel JIMH3bI (II0 CBOMCTBY PaBeHCTBA pa3MEpOB MpeaAMeTa U
M300paKeHMsI, KOT/Ia MpeIMEeT PACIOJOXKEeH B JBOWHOM (OKyce), MoKazaTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
#H##Par### ccnenoBanue cBOMCTBa M300pa)XKEHUsI, MOJYYCHHOTO C TTOMOIIBIO
coOuparonield JIMH3bI; W3MEHEHHs (POKYCHOI'O PACCTOSHUS JIBYX CIOXEHHBIX
JIMH3; 3aBUCHMOCTH YTIJIa NPEIOMJICHHS CBETOBOTO JIyda OT yIjia ITaJeHHs Ha
TpaHUIE «BO3YX — CTEKIIO»
3.97 Qusuueckue ssnenus 6 npupode: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPUCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBGIE SIBJIEHUA
4.1 PagunoaktuBHOCTH. Anb(da-, Oeta-, ramma-uznydyenus. Peakiuu anbda-u Oera-




pacrnazna

4.2 OmnsiTel Peszepdopaa no paccesnuto anbha-vactui. [nanerapuas Mmoiens aToma

4.3 CocraB aToMHOrO sipa. M30ToIBI

4.4 Ilepuon nomypacnazna aTOMHBIX sIIEp

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOT'O YHCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE HW3JIyUEHUE NPHUPOJIHBIX MUHEPAJIOB,
JieficTBUE paiMOaKTUBHBIX U3IYyYEHUN Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKON, MHAUBUAYAIbHBINA JH03UMETpP, Kamepa

Bunbcona, siaepHas sHepreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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