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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€tom deaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

Copnepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3AlMIO0 H3yUECHHS
bu3MKkn Ha AEATETHbHOCTHOM OCHOBEe. B mporpamMMe mo (u3HMKEe YUUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpesesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa € ENbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNHU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHbIX
IPEeIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBICHUN, W3yYaeMbIX XHUMHEH, OHoJIOTHEeH, acTpoHOMHUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY MHpa,
IpeIoCTaBlIsieT HamOoyiee SCHBbIE OOpas3lbl NPUMEHEHWsS HAy4HOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyUYEHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHus COCTOUT B (DOPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEpeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIsl TOTyYSHHS BHIBOIOB.

[lenmn wusyuenus ¢GU3UMKKM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Konmenmuum mnpemnomaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn MunucrepcrBa npocseienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nekaopst 2019 r. Ne [1K4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOydYalolmuXcsd K HaydHOMY
U3YYCHHUIO TPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEIBLCKOIO OTHOIICHUS K OKPY KAIOIINM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yYeHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3UKH ISl Pa3BHTHS JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHENIIeMy 00yYeHHI0 B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel mporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHne 3HAHWK O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (DU3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIOMAaTh MIPUPOIHBIC SBICHUS U BBHITIOJHSATH OTIBITHI,
nabopatopHble  pabOTBl M DIKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpPMAIMEN (PU3HMUECKOTO COAEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodheCCHOHATILHON JIeATSILHOCTH, CBI3aHHBIMU
C (UBNKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKOIN HAYKH.

Ha uzyudenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HENEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

[Ipennaraemeplii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaromnuxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka U e€ posb B IO3HAHUM OKPYKAOLIEr0 MUPA.

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

®dusnueckue BennuuHbl. 3MepeHue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpentHocts u3mepeHuil. MexayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd HU3YYalOT TMPUPOLY.
EcTecTBeHHOHayuyHBId METOJ| IMO3HAHUA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObSICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCcKUX SBICHHUN C TOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SBJICHUS.

2. ®uznyeckue npuOOpPhl U NPOLEAYypa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3MepeHue pacCTOAHUM.
3. Msmepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.
4. OrnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3smepsl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBm>kenne uactul BemiecTBa. CBS3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepaTtypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumonelicTBue dacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

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

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysumn.
3. HabGmonenue ~ sBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJIOM psOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OmnbIThl 10 0OHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe H B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBnenue uHepuMH. 3aKOH MHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBH)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ] B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHUKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TshKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomencTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHUs Teja.
2. N3mepenune CKOpOCTH MPSAMOIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHus: HHEPIUU.
4. HaOmroneHrue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CI0)XeHue CUJI, HallPpaBJIEHHBIX MO OJHOU MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHMSI (IIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIapHKa I0
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (nedopmanun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznea 4. /laBiieHue TBEPABIX TeJI, sKUAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBlieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, Temmeparypbl. llepenaua naBieHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS JKUJIKOCTU OT riayOunbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIecTBOBaHUS
BO3MyIIHOW 000souku 3emiu. OmbiT Toppuyemu. M3meperune atMochepHOTo
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO T1aBJICHHUS.

JelicTBue XKUIAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTH AAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnudeckuii mpecc.

[IposiBrienne necTBUs aTMOCHEPHOTO JABIICHHUS.

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

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIU MOTPYKEHUE TeJl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TeNa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHIIBL, JEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIONIEH Ha TEJIO B JKHUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pazgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnueckas M MOTEHIMAIbHAs 3HEPIHUS.
[IpeBpaleHye 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KVIACC

Pa3zneu 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKATHE.

Temmneparypa. CBsizb TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BHyTpeHHsisi 3Heprusi. CrocoObl HM3MEHEHHS BHYTPEHHEH DJHEpruu:
TeruIonepesaya 1%} COBEpLIEHUE paboThI. Buner TEIUIONIEpEeAAUH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonuuecTBo TemnoTsl. YaenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHusl.

[Tpununer pabotel TeroBbix apurareneit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPAILECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6nronenune nuddysun.

HaOnroienue siBeHni cMaurBaHUs M KalMWUISIPHBIX SIBJICHUH.
HabGnronenue TemioBoro paciupeHus Teul.

N3meHeHue naBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HarpeBaHUM WIIU
OXJIQXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Termonepenayu.

OxJtaXxJieHue pU COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbITH, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3QyXa OT €ro
00b€Ma M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruM Tella B PE3yJIbTare
Terionepeaayn U padboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUITMUYECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onexktpuzanus Tena. JBa poja 3iIeKTpUYEeCKuX 3apsanoB. BzaumopelcTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3JIeKTpUUecKoro mojs. Ilpuniun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUNA 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

OJNEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VcTOYHUKN TOCTOSHHOrO ToOKa. JIeMCTBHSI 3JEKTPUYECKOrOo TOKa (TEIJIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIECHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuIENIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyns—JleHua.
DneKkTpuYecKre 1enu U NOTPEOUTENH 3IEKTPUIECKO 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10oJ1€ 3€MJIM M €T0 3HAYEHUE JUIS KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicCTBHE MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTelb IOCTOSIHHOIO TOKa. Vcronp30BaHME >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.
DIJIEKTPOrEeHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 EHCTBUE IEKTPOCKOIIA.
OnekTpocTaThyecKasi MUHIYKLMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune Cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 2J1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHre MArHUTHBIX MOJIEN TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHTYKLWU.

OmneiTel @apajes.

3aBUCHUMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUSI.

DneKTpOoreHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU Tl HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHie CUIIbI TOKA.

N3mepeHue u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOro
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUM TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MAPAIIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJSL  TOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
OOBeIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIME 33aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUsS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHnpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTelbHOl yCTaHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHJIIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOIO
TOKA.

9 KITACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHEHOe JBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTrona. Bropon 3akoH Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CyNIEPIIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. L{eHTp TsxecTH.

Nmvnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEPruu U padoThl. [loTeHIMabHAS PHEPTUS TEJIa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPACKTOPHI IBWIKEHUS OJHOTO M TOTO XK€ Tela
OTHOCHTEJIHLHO Pa3HBIX TEJl OTCUETA.

W3mepenne CKOpOCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanre npu3HakoB PaBHOYCKOPEHHOTO JIBH)KCHUS.

HaGmronenue aBrKeHUsI Teia Mo OKPYKHOCTH.

Habnronenne MexaHnIeCKUX SBICHHUMA, TPOUCXOISAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBUKEHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Teja M JCUCTBYIOIIECH Ha HETro
CHJIBI.

Hab6mroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMITysabca Ipu B3aUMOJECHCTBUH TEI.

[IpeobpazoBaHus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHUM.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJAECHCTBUU.
HabnroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPH CBOOOTHOM Ia/ICHUH.
CoxpaHeHre MEXaHUYECKOM dHEPTUH TIPH ABIKCHUH Teja MO/ ICHCTBUEM
TIPY>KUHEI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa W JaJbHEUIIEro pPaBHOMEPHOTO
JBIDKEHUS [IAPUKA I TETIEHKKH.

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

OrnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JBUKEHUU TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPHU PABHOYCKOPEHHOM
JIBHDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIKEHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psi HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

Onpenenenue kodhGUIIeHTa TPEHUS CKOIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YINPYrOoCTHM TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHO/I,
4acToTa, aMIUINTy1a. MatemMaTnyecKuil U NpYyKUHHBIM MasTHUKH. [IpeBpamienue
DHEPrUU MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnesle — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. I[IpomonbHble U
MONepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamopubze pabomul u onvimeol.
1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHMH MaTeMaTUYecKOTo
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIA KOJeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KojeOaHUl TIpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  Iepuojaa  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paznen 10. D1eKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CKopocTh cBeTa. BONHOBBIE CBOWCTBA
CBETAa.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. H3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJIEHHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  [IpsMosmHEerHOE
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. VIcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom nydeir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucteMa. biau3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbioToHa. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonMHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparorei JInH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6eoro cBera B CIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHUH CBETa PA3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPaXKeHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3ydeHue xapakTEpPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCHGI[OBaHI/Ie 3dBUCUMOCTHU yIJia IIPCJIOMJIICHUA CBCTOBOIO Jiyda OT YyTJId
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIbIO COOMPAIOILIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue v NoriomeHne cBeta aroMoM. KBaHThl. JIMHeETUaThie CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyudeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmoxpens aromHoro snpa. Msorombsl. PannoakTuBHBIE
npespatenus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAOBOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl M dHEpPruu. Peakuuu cUHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3InYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEKOB: U3MEPEHHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTUBHOIO (poHa.

IToBTOPHUTEIHLHO-00001IAO I MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb TIPEAHA3HAYEH JJI CUCTEMAaTHU3alluu
u  0000mIeHWS TPEIMETHOTO  COACp)KAHWSA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJIS MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uKe I 00ydyaromuxcs,
BBIOPABIIINX ATOT YUYE€OHBIN MpeMeT.

[Ip1 M3ydyeHUn NaHHOTO MOMYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  OoOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIIMTIHANBHO ACSTENBHOCTHBIN XapakTep AAaHHOTO pasjena pealn3yeTcs
32 CY€T TOro, 4YTO OOy4YarolIMecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTh W HAYyYHO OOBICHSTH
bu3nuecKkue SBICHUS B OKPYIKAIOIIEH MPUPO/IEe U TOBCEAHEBHOM JKU3HU;
UCIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSICHSITh HAy4HbIC OCHOBBI HAmOOJIE€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTU, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IMPEBPAILECHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue (UMK HAa ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOI'O 0011Iero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHbI CIEAYIONINE JTUUHOCTHBIE PE3yJIbTAThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJIEHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UUYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BaXKHEWUIIEH COCTABIISIOLIEH
KYJBTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢dopmupoBaHusi  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTH TpaBUi O€30IacHOro TMOBEICHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JOMAIIIHUX yCIIOBUSX;

- c(popMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHME CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4eioBeKa;

6) Tpya10BOIr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE B PEIIEHUWU NPaKTUYECKUX 3aJay (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHY€CKOr0 BOCIIMTAHHUSA:

e - OpHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3agad B
o0JIacTH OKpYy>Kalollel Ccpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer HX

pelieHus;

e 8) amanTanmuMm K HU3MEHSIIOIMIMMCSI YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
MPOEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
IPpYTHX;

e - TIOBBIIGHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
eI TEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
du3uKY;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JCHCTBHM C Y4YETOM BIMSHHS HA OKPYXKAIOLIYyIO Cpeny,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe OCBOCHHS TpOoTrpaMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
o01mero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE IO3HABATEIbHbIC YHUBEPCAIbHBIC YUeOHbBIC ICHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4COHBIC  JCHCTBUS,  PETYJISTHBHBIC
YHUBEpPCAJTbHBIC yUCOHBIC JICHCTBHSI.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

Bba3oBnle JJornueckue JeficTBUA:
e BBISBIATHL M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(sBNIEHUN);



yCTaHABJIMBATh CYMIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNA, OCHOBAHHUSI JIJIS
000O0IIICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISBJISITH TTPHUYNHHO-CJICACTBEHHBIC CBS3M TPH HW3YYCHUU (PU3UIECKUX
SIBJICHWHA W TIPOIIECCOB, JEaTh BHIBOJBI C MCIIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(U3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4deOHoM (uinueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

MICITOJIB30BATh BOIIPOCHI KaK MCCIIEJOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTh 0O0OIEHUSI U BBIBOJIBI IO PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIUIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS,

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TMpPEICTaBICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pellaeMble 3aJaud  HECIONKHBIMU
CXeMaMH, IuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMHU.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NelCTBHA:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuania, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pPELICHUE 33Jaud M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YIbTAThI BRITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMS, TPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHIHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0JIeMBl;

NPUHUMATH 1IEJTH COBMECTHOW JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpACIpEeNeNaTh pPOJH, OOCYXKIaTh NPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI;

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHUPOBAHHBIM YYaCTHHUKAMH B3aHMMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalUsX, TPEOYIOIUX
JUIs pelieHus (pU3NUeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUYabHOE, TPUHSATHE DELIEHUS B TpYMIe, NPUHATHE pelleHUui
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM PelIeHUs (PU3HUECKON 3a7aul WIIH
IUIaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIaracMble BAPUAHThI pELICHUM;
nienatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYAllMy U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gbu3MYEeCKOro HUCCIEJOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBILIMXCS CUTYyalluld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIOpa WM JTUCKYCCUHU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU pEIIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYTOTO.



IHNPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE U  XUMHYECKHE  SIBJICHMUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaeKTOpHUs, pPaBHOACHCTBYIOIIASA
cwia,  gedopmanus  (ymopyras, — IUIaCTUYECKasl),  HEBECOMOCTH,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpalllCHUsI, Tepeaadya [OaBiCHUS TBEPABIMU TENaMH, KUIKOCTAMU U
razamu, arMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUsS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SIBIICHUH B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B KMBOHM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOAEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
dbuznyeckre BeNIMYUHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIAa YIIPYTOCTH, CHJIA TSAKECTU, BEC
Tella, Cuja TpPEeHUd, JAaBlicHHWe (TBEPAOTO Tena, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHJIBI,
MOMEHT CHWJIbL, KOY(P(UIIMEHT TMOJE3HOr0 JCHCTBHS MEXaHHU3MOB,
KMHETHYEeCKas W TMOTEHIMaTbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIHOJIb3YeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMUNH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Ysl TIpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IPaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU D3TOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTte pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBsA3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCJIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYUHBI B (DOPMYJIBI U TMPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJy4Y€HHOM (pU3NUECKON BEIUUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MOMOUIA
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATh IPOBEPSIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJlyYEHHBIM pe3ysibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJIL: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYJ0BaHMUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Teja U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YyCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOOUpaTh YCTAaHOBKY U
BBIMOJHATh WM3MEpPEHUs, Cienysl MPeao)KEeHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3UUICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs  CWiIa, JCHCTByOmas Ha
NOTPYXKEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysl TPEIIOKEHHON WHCTPYKIUH: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCICPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU PadoTe ¢ T1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETD, COOOIIAIOIIAECS COCY/bI, OapoMeTp,
phluar, MOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOHM HAa WX omucaHus (B TOM YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN  TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIONb3Ys 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  TMpUMEphl  (HAXOauTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTH MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEeH cpejie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 3aJJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICIHSTH
uH(OpPMAITHIO, KOTOpas SIBJISETCS MPOTHBOPEYMBON WM MOXET OBITH
HEI0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITTOJTHCHHH YUECOHBIX 3aJaHUN HAYyYIHO-TTOMYJIIPHYIO
JIUTEPATypy  (PU3MUECKOTO COJIEpPKaHMs, CIPABOYHBIE MaTepHAbI,
pecypchl cetu MHTepHeT, BIajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKN (HU3UIECKOTO COIEPKAHUSA, B TOM
yucie myONuYHO JeNaTh KpaTKue COOOIIEHUS O pe3yJibTaTax IMPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPAMOTHO HKCIOJIB30BAThH



U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJIEHUE NTPE3CHTALINEH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 34 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJI, TEIIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH W HEHACBHIIICHHBIM TMap, BIAXXHOCTb
BO3/yXa, TEMIlepaTypa, BHYTPEHHSS DHEPrusi, TEIUJIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, FIECKTPUUYECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MATHUTHOE TOJIE;
pasznuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Temionepeaaya (TEnI0mpOBOHOCTD, KOHBEKIIHUS, H3JIyYeHHUe),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO IOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WUYECKUX  SBICHUU B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B TIPHUPOJE,
KpUCTaJUIbI B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJIeHUsI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJOCOB, PO MAarHUTHOTO TOJISA JJIS KU3HU Ha
3emiie, MOJSIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIIECTBA, VyJAENbHAas TeEIUloTa
IUIaBJICHUS, yJeNbHAas TeIUIoTa NapooOpa3oBaHMs, yJedbHAas TEeIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHMU 3apsn,
CUJja TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
YACIBbHOE  CONPOTUBIEHUE  BeElleCTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO  TOKa), TpU OMNHCAHUM MpPaBWIBHO  TPAaKTOBATH
(Gu3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
bu3nyecKuX BENIUYUH, HAXOIUTH (OPMYIBI, CBS3BIBAIOLINE JIaHHYIO
Gu3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3YS] OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOpUU
CTPOEHUS BEIlECTBA, NMPUHLMUII CYNEPHO3UIMU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMma i1 yyacTKa UEMu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOrHYecKux
1IaroB ¢ omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHH,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YsS 3aKOHBI M
dopMyIibl, CBs3bIBarOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIU3a
YCJIOBUS 3aadd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJI  peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXoauMble JUIsl €€ peuieHusi, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMU JJTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEHIMTh MPU [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHUE HCCIIEOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh MOPSJIKA
IIPOBEJCHUSI UCCIIEN0OBAHUs, J€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKrux CBOWCTB Tel (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIecCa OCTHIBAHUS U
HarpeBaHUsl MpPU MU3IYyYEHUH OT LBETa M3Iydaromen (MOrJIOIaroIei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alrs TEl W B3aWUMOJEUCTBUE
DNIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MAarHuTHOTO MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHMTA,



CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IIPOBEpPAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENTI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYIMPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOM
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HAMNpPsHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 33aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEJIMYUHBI OT
JIPYrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHKKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M IApPAJUIEIBbHOIO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCJIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeNys NPEIJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHCUMOCTH B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJNTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpAaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIIeysl NMPEIJIOKEHHON MHCTPYKIUH, U
BBIYHCIIATHh 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YYECHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX ONUCaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUN W HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociue10BaTeNIbHbBIM U MapalljIeIbHbIM COSTUHEHHEM 3JIEMEHTOB,
pasziuyasi yclIoBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIeTel;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH NI oOecriedeHnsi 6€30MacHOCTH MPU oOpaIeHuu ¢ mpudbopamMu 1
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HUUECKOTO COJICpKaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMK W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISIPHYIO
JTUTEPATypy  (U3AYECKOTO CONEp)KaHWs, CIPaBOYHBIE MaTepHAbI,
pecypchl cetu MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWsl, B TOM 4YHCIE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHWHN (U3UMUCCKUX
MPOIECCOB paclpeAesaTh OOS3aHHOCTH B TPYyNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMIOJHEHUEM IIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeIbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUS: CUCTEMa OTCcU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aeopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JabHO30PKOCTb,
CHEKTPbl UCIYCKAHMUS U TOTJIONIEHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIDKEHHE, CBOOOHOE
MaJIecHUEe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMO/ICHCTBUE



TEJ, PEaKTUBHOE ABIKEHUE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3UYECKHE SIBICHHUS B MPUPOJIE:
NPWINBBI U OTIUBHI, ABMKEHUE MIaHeT COTHEYHON CHCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MJIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa T,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yabTPadUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaJMOAaKTUBHBIN (OH, KOCMUYECKHE JY4Yd, PAJUOAKTHBHOE H3ITyUYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIYyYECHUNH Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKECHUH, YCKOPEHHE, NEPEMEIICHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJE€HUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHudeckas paboTa M MONIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIbHAS SHEPIHUsl CKATOU
NpY>KUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKash SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
NPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH 'paprKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CWJI, NPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS UMITYJIbCA, 3aKOHbl OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCHIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBOWCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparomuecss Ha cucremy u3 23
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (U3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
yCIIOBUE, BBISBISATH HEIOCTAIOIINE MM W30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIJISl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIINTh MPH MOMOIIU
($uU3MYECKUX METOMOB, HCIONB3YysI OMHCAHWE WCCIECTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIECAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKux CBOMCTB Ten (M3y4deHHe BTOpPOro 3akoHa HbioToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKajie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY H3 H30BITOYHOrO Habopa
o0Opy/nOBaHUS, OMNHUCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyJIMPOBAThH BHIBOJII,

POBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHue
coOuparoieii JTuH3bI), OOOCHOBBIBAaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENLHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHHWs CBeTa OT yrIiia MaJCHUs W yria MpeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
duznyecKkux BEIMYMH B BUAE TaONMMI U TpaduKOB, NeJaTh BBIBOJBI IO
pe3ysbTaTaM MCCIIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIIUECHT
TPEHUsI CKOJBXEHMs, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHuM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cuja CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYE€HHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

pa3nnuaTh OCHOBHBIC TPU3HAKK W3YYEHHBIX (PHU3UIECKUX MOJICICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CHHUJIOMETP, NATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOTN, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH YYeOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHUE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B IIIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 111 obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIOJCHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEeH Cpejie;

OCYIIECTBJISATh, TMOUCK HHpOpMamKu (U3HNUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYSI MOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MHQOpMAIK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JONOJHUTENIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIIOJHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHMs, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHET, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
UHGOpPMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOJIMYHO NPEICTaBIATh PE3yIbTaThl HIPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3NKd U CONPOBOXKAATH
BBICTYIUICHUE TMpEe3eHTaleil ¢ y4ETOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKOIIEr0o MUpa
bu6mmoreka [JOK
1.1 ®du3uka - HayKa 0 IpPUpPoJIe 2
Y pupol https://m.edsoo.ru/7f416194
1.2 du3nYecKre BeTUYUHbI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYUYHBI METO/I TO3HAHUS 2 1 bubmorexa HOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. llepBoHavyabHbIe CBeeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 CrtpoeHue BemiecTBa 1
TPOCHHE BELIECTR https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) | bubnnoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTOAIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no pasgeny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ielicTBUE Te
bu6nmoreka [JOK
3.1 M 3
CXAHMHICCROE ABHACHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, Macca, IIIOTHOCTh 4 1 bubnmoreka [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
bubmuorexa [JOK

33 Cuia. B 14 2
g, BIpt et https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3neu 4. /laBinenne TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
’ TelaMH, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaperine sKuaKoCTH > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 Armoceproe asaerie 6 https:/m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [IOK
5.1 Pa6 3 1
aboTa M MOILHOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 I1 5 1
POCTHIC MEXaHHIMBI https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
5.3 M 4 1
CXARHICCKad SHeprid https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepsHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne i/ P Konrpouabusie IIpakTHueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3pean 1. TerioBblie IBJICHUSA
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 bubmorexa LHOK
' P H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 i 7 20 1
OCTOSIHHBIW 3JE€KTPUUYECKUIN TOK 7 hitps-//m.cdsoo.ru/7f4 181 ce
bu6mmoreka [IOK
23 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 C) 4
FICKTPOMATHITHAT MY KA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5



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

9 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aesioB H TeEM nudpoBLIe
Ne i/ P Konrpouabusie IIpakTHueckue (mupp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pa3zpen 1. Mexannueckue siBJICHUA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OINMCAHUS https://m.edsoo.ru/7f41a4a6
bu6 K
1.2 BsaumonetictBue Ten 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUs 10 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznea 2. Mexann4yeckne KoJ1e0aHUA U BOJTHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckHe BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3jnen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHuTHOE MOJIE U 6 ) bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znea 4. CBeToBbBIC IBJIECHUSA
4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 bubmuorexa [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

bubmuorexa [JOK
4.2 JI 0 6 3
HH3BL H ONITHHCCKHUE TPHOOPET https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
1 n 4 1
5 CITyCKaHUE U TMOTJIONICHHE CBETa aTOMOM hitps//m.cdsoo.ru/74 1 a4a6
bubmuoreka [JOK
2 1
> Crpoenne atomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. s 1
>3 AICPHIC peakiini 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [ToBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢pusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 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 IIVTAHUPOBAHUE
7 KIIACC

Ne

w/ Tema ypoka

KoangecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nka — HayKa O IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeXaHI/I‘leCKI/IC, TCIITIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBLIC SIBJICHUSA

duznyeckre BETUIUHLI U UX
U3MepeHne

Ypok-uccnenosanue "OnpeneneHue
IICHBI ACJIICHUS IIIKAJIbI
M3MEPUTENBHOTO Tprudopa."

Kak ¢u3uka u apyrue ecTecTBEeHHbIE
HAayKHU U3Y4aroT IPUPOY.
EcrecTBeHHOHAYUYHBI METO/T
no3Hanus. Onucanue GU3NIeCKux
SIBJIEHUU C IIOMOIILIO MOJIEIEH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "M3mepenue
00BEMa JKUJKOCTH U TBEPOTO Tena."
Crpoenue BemectBa. ONbITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE
BelIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a



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

bubmuoreka [JOK

BenrecTna"

8 JBIKeHHE HaCTHL BeLlECTBa https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OneHka
9 JTMaMeTpa aToMa MEeTOAO0M PSIOB (C
HCIonb30BaHueM (pororpadmii).»
10 ArperaTHble COCTOSIHUS BEILIECTBA
B3aumocBs3b Mex 1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX U BIX bubmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
MexaHnueckoe JBUKECHUE.
12 PaBHOMEpHOE U HEpaBHOMEpPHOE bubmmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHEC
bu6mmoreka [JOK
13 CropocTs. EMHHLEL CKopoCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nyTu 1 BpeMeHM IBHKEHUS Brommorexa LHOK
https://m.edsoo.ru/ff0a0ac4
Nuepuyst. 3aK0H HHEPLIUH.
15 BsalfMoneﬁCTBHe TeJ'IpKaK MIpUYHHA Brommorexa LHOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 [InotHOCTh BemecTBa. Pacuer macchl bubnmoreka [JOK
o0BeMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «OnpeneneHue
MJIOTHOCTU TBEPJOTO TEJIa»
18 Pemenne 3amay mo reme "[llmoTHOCTH bu6mmoreka [JOK

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna xak XxapakTepuCTHKa

19 B3auMoercTeua Tea. Cuia
yrpyroctu. 3akoH ['yka
Jlaboparopuas pabota «3ydeHne

20 3aBUCUMOCTH PACTSKCHUS
(nedopmanun) NpyKUHBI OT
MIPUJIOKEHHOM CUITBDY

21 SBnenne Tarorenus. Cuma TSKECTH
CBs13b MEX]ly CHIION TSAXKECTH U

. bubnuorexa [JOK
22 Maccoii Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3ana4 1o teme "Cuna TSKeCTH

” Cuia TsSKECTH Ha APYTHX IJIaHeTaxX. bubnuorexa [JOK
DOu3nveCcKre XapaKTePUCTUKU TLUIAHET https://m.edsoo.ru/ff0al502

bu6mmoreka [IOK

24 Nsmepenne cun. JluHamomer

P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tena. Hesecomoctn

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJIECHHBIX
26 10 OJHOM TIPSMOK bubmorexa [JOK
. p ' https://m.edsoo.ru/ff0ala70
PaBHozelicTBy1OMIast cuil

7 Pemrenue 3agad mo reMme
"PaBHOnelicTBYOMIAs CHIT"

)3 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmoreka [JOK
Tpenue B IpUpOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas paborta «3yuenue

79 3aBUCUMOCTH CUJIBbI TPEHUS bubnnoreka [JOK

CKOJIBYKCHUS OT CHJIBI JaBJICHUS U
XapakTepa COMPHKACAIOINXCS

https://m.edsoo.ru/ff0alcc8



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

IMOBEPXHOCTEMN»

Pemenue 3amau Ha onpeencHue

30 PaBHOJCHCTBYIOLIEN CHJIIbI
Pemrenue 3agau mo remam: «Bec

31 tena», «['paduueckoe nzodpaxxkeHue bubnmoreka [JOK
cunm», «Cunely, «PaBHOEHCTBYIOIIIAS https://m.edsoo.ru/ff0alde0
CHII»

KontponbHas paboTa mo TeMam:
«MexaHu4eckoe JIBHXKECHHUE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300paKEHUE CHI»,
«Cumb»

1 JaBnenue. CriocoObl yMEHbBILICHUS U bu6mmoreka [IOK
YBEJINYECHUS TABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh

34 JIaBJIEHUS Ta3a oT 00bEMa, bubmorexa LIOK

https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua maBieHUs TBEPABIMU
35 Tenihfn, )KE)IKOCT?[MI/I u f“)f?,aMI/I. 3akoH bubmmorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B JKMAKOCTH U Ta3e, bu6mmoreka [IOK
BBI3BAaHHOE JEMCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenne 3anau mo teme «JlaBnenue B bu6mmorexa [IOK
JKHAKOCTH U rase. 3akoH Ilackaimsy https://m.edsoo.ru/ff0a2826

bu6mmorexa [IOK

38 Coobmaiompecs cocy st https://m.edsoo.ru/ff0a2970

39 I'mapaBauueckuii mpecc bubmorexa HOK

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Manomerpsl. [lopuHeBon

40 .
YKUJIKOCTHBIN HAcOC
Atmocdepa 3emmu. [Tpuarnb
CYIIIECTBOBAHMS BO3IYIIIHONW 000J0UKH
41 SZ 3aBUCHMOC }2]1 ocepHoTro bubmmorexa [IOK
MJIA. 3aBUCUMOCTD aTM
P https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl YPOBHEM
MOps
bu6mmoreka [IOK
42 Bec Bo3nyxa. ATMochepHoe naBiieHHE
o Pep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEPHOTO JaBJICHUS. bubnnoreka [JOK
Onsit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 co ¢ I; OBHe bubmuoreka [JOK
aBJICHUS OT BBICOTHI H BHEM
A A YP https://m.edsoo.ru/ff0a2fc4
MODpst
45 bapomerp-anepoua. AtmochepHoe bubnnorexka [JOK
JIaBJICHUE HA PA3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amada mo reme "
ATtMmocdepHoe naBieHue"”
elCTBUE KUJKOCTH U Ta3a Ha
47 A . 10 bubmuorexa [JOK
MOTPYKEHHOE B HUX TEJO.
py https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHnas pabota «OrnpeaeineHue
48 i~ 5171 CHJIBI CI§CTB FOIIEH bubmorexa HOK
BBITAJIKUBAIO ,
H a yrou https://m.edsoo.ru/ff0a33fc
Ha TeJO0, MOTPY>KEHHOE B JKUJIKOCTbH)
JlaGopatopHnast paboTa 1o Teme
49 «HccneqoBanue 3aBUCUMOCTH BEca bu6mmorexa [IOK

TeJa B BOJIE OT 00bEMA MOTPYKEHHOM
B JKMJIKOCTb YaCTH TEJIa»

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

50

51

52

IImaBanue ten

JlabGopaTopHas paboTta
"KonctpyupoBaHue apeoMeTpa Uin
KOHCTPYUPOBAHUE JIOAKHU U
omnpeaeseHue e€ rpy30noabEMHOCTH"

Pemenne 3aga4d no temam: «IlnaBanue
CyIoOB. BOS,I[YXOHJIaBaHI/IC»,
«Z[aBJ'IeHI/Ie TBEPAbIX TCII, H(H,HKOCTCﬁ
U ra3oB»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas padota no teme
«/laBiIeHHE TBEPABIX TEIN, JKUIKOCTEH
u razoBy/Bcepoccuiickas
IIpOBEpoYHas paboTa MpH MPOBEACHUU
C MCIIOJIb30BaHUEM KOMIIBIOTEpA

54

55

56

57

Mexanuueckasi pabota

MormmnocTts. EquHuIBI MOITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIHOCTH pa3BUBAEMOM IPU MOIBEME
1o JiecTHHIE"

[Ipoctele MexaHu3MBI. Phruar.
PaBHOBecue cuil Ha peluare

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{f82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3{82

58

Prryaru B TexHuke, ObITY U IPUPOJIE.
JlabopaTopHas pabota
«HccrenoBanue yCcioBHid paBHOBECHS
pbryara»

bubmuorexa [JOK

0.5
https://m.edsoo.ru/ff0a478¢e

59

Pemenue 3amay mo teme «Y CIOBUSA

bubmuoreka [JOK



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

PaBHOBCCHS pblyarar»

https://m.edsoo.ru/ff0a48a6

60

61

62

Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopuas pabora
«M3mepenue KIIJI HaknOHHOM
TJIOCKOCTHY

Pemenue 3agau mo teme "Pabora,
motHocTh, KITI"
MexaHudeckas SHEPIHsl.

Kunernueckas u IIOTCHIMAJIbHAasA
OHCPIusa

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs MEXaHUYECKON
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT 10 TEME
"DKCnepUMEeHTaIbHOE OIpeIeTICHHE
HW3MEHCHHUS KHHETUYECCKOU 1
MOTEHIMATILHON SHEPTUU TIPU
CKaThIBAaHWH TEJIa 110 HaKJIOHHOM
IUIOCKOCTH"

65

KonTponbhas padota no teme
«PaboTa 1 MOIIIHOCTb.
Oueprus»/Bcepoccuiickas
MpOBEpOYHas paboTa MPH MPOBEACHUN
Ha OyMa)XHOM HOCHTEJe

66

67

PesepBubIii ypok. Pabora ¢ Tekctamu
o TeMe "Mexanndeckoe ABIKeHIE"

PesepBHrlIit ypok. Paborta ¢ Tekctamu
1o TeMe "/laBneHue TBEpABIX TE,
XKHUAKOCTEH U ra3oB"”

bubmuoreka [JOK
https://m.edsoo.ru/ff0adee6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

68

PesepBHelit ypok. Pabora ¢ Tekctamu
o teMe "Pabora. MOIIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

68

12




8 KUIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-
. bubmuoreka [JOK
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3 Mopaenu TBEPAOro, JKUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPJIOTO,
4 KUJKOTO U Ta3000pa3HOr0 COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJISPHO-KUHETUUECKONU TEOPUH
5 Kpucrannuueckue u amopgHbIe Tena 1 Bubmmorexa LHOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. | bubnunoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe pacluMpeHne U CokaTue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS 1
YacTHI]
9 Buyrpennsist sneprus. CriocoOsl | bubnnoreka [JOK
VW3MEHEHUS BHYTPEHHEN YJHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunael rerionepenauu 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

11

Ypoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BEILIECTB U MAaTEpUAJIOB B LIEJISIX

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK
https://m.edsoo.ru/ff0a65c0

sHeprocoepekeHus"

12 KonmuecTBo TemnoTel. Y nenbHas bubmuoreka [JOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHe TEII0BOTroO OanaHca. bubnnoreka [JOK
TemrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccienoanue

14 SBIICHUS TETNIOOOMEHA MPU bubnnoreka [JOK
CMEIIIMBAHUM XOJOJIHOMN U ropsiueit https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer konuyecTBa TEMIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBAaHUSA TeNa U
BBIICJIIEMOT0 UM MPU OXJIAXKICHUU

16 JlaGopaTtopHast pabota "Onpezaenenue bubnuotexa [JOK
YACIBHOU TEMJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpAEBaHUE

18 KpHUCTAIINYECKUX 2@1 VY neapHas bubmmorera [IOK

P ' https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHUS

19 JlabopaTtopHast pabota "Onpenenenne bubnuorexa [JOK
yAEJIbHOU TEIJIOTHI TUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHICHCALINS. bubnuoreka [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nenpHas temiora bubmuorexa [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHus U KOHJICHCALIUH.
3aBUCUMOCTh TEMIIEPATYPbl KUTICHHS
OT aTMOC(EPHOTO JTABICHHUSI

https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. JJabopaTopHast
pabora "Onpenenenue
OTHOCHUTEJIBHOM BJIaKHOCTU BO3yxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha OIIPCACIICHUC
BJIAJKHOCTH BO3aYyXa

[TpuHIMIIBI paOOTHI TETJIOBBIX

neurareneif. [lapoBas TypOuHa.
JIBurarenab BHYTPEHHETO CrOpaHus

25

KII/I TerutoBoro aBuraTessi.
TennoBble ABUTATENN U 3aILUTA
OKPY’KaIOIIEeH cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMsI U ITPEBPALLCHHS
SHCPTHHU B TCIJIOBBIX ITpOHECcax

[ToaroroBka Kk KOHTPOJILHOU paboTe
o TeMe "TennoBbie SIBICHUS.
M3menenue arperaTHbIX COCTOSTHHI
BeriecTna"

KonTpomnpHas pabota mo Teme
"TermnoBble siBIcHUA. M3MeHeHne
arperaTHbIX COCTOSIHUI BemiecTBa"
Onektpuzanus ten. [IBa pona
AIEKTPUUECKUX 3apSI0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8312

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpok-uccnenopanue "IneKkTpusanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.

10 Hanpsi>keHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
nosist. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJEN
Hocurenu snekTpuueckux 3apsios.

33 OnemeHTapHbIi 3apsan. CTpoeHue
aToMa

34 [IpoBOHUKY W TUAIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXPaHEHUs NEKTPUUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha npUMEHEHUE bubnuorexa [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUN TOK, YCIOBUS €ro

36 cyuecTBoBaHus. MlctouHuK Bubmmorexa LHOK

https://m.edsoo.ru/ff0a95a4

AIIEKTPUYECKOTO TOKA

37 JIeficTBHS DIEKTPUYECKOTO TOKA Bubmmorexa LHOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicteue

38 AIIEKTPUYECKOTO TOJISI Ha TPOBOJAHUKHI 1
Y TAATIEKTPUKH"

39 DNIEKTPUUYECKHI TOK B METaJLIaxX, bubnmoreka [JOK
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cwuta Toka. JlabopaTopHas pabora

41 "N3mMepeHue U peryJIupoBaHue CUITbI 0.5 Buommorexa LOK

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANPSKEHHE.
BoasT™metp. JITaboparopnas pabota

bubmuoreka [JOK

42 "U3mepeHue u peryjimpoBaHue 0-5 https://m.edsoo.ru/ff0a%¢14
HanpsxeHus"

43 CormnpoTHuBiIeHUE TPOBOTHUKA. bubmmoreka [JOK
VY 1espHOE CONMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh

44 ANEKTPUYECKOTO COMTPOTUBIICHUS | bubnunoreka [JOK
MPOBOJHUKA OT €ro JUIMHBI, TLIOMAIHA https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUeHusl U MaTepuana”
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 11 ydacTka bubnmnorexa LIOK

https://m.edsoo.ru/ff0aa44a

enu
JlaboparopHas pabota "Hccrnenoanue
3aBUCHUMOCTH CUJIbI TOKA, UAYIIETO

46 4yepes3 pe3nucTop, oT COHpOTI/I}BIJ'IeHI/I}I 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

pe3ucTopa 1 HanpsHKeHHs Ha
pesuctope"

47 [TocnenoBarenbHOE U MapajieIbHOE
COEIMHEHUS IPOBOJTHUKOB
JlabopaTtopHas padota "IIpoBepka

43 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN ITPU | bubnnoreka [JOK
IIOCJIENOBATEIBHOM COETUHEHUU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlabopaTtopHas padora "IIpoBepka

49 IIpaBUJjIa I CUJIbI TOKA MTPU | bubnnoreka [JOK

napauIeIbHOM COETMHEHUN
pe3uctopos"

https://m.edsoo.ru/ff0aadle



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
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3agau Ha npuMeHEHUE

50 3akoHa OMa JJ1s1 pa3InyHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCJIMHEHMS TIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTB AMEKTPUUECKOTO bubnnorexka HOK
Toka. 3akoH Jlxxoyins-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "Onpezaenenue
52 a0O0TBI M MOIIIHOCTH JIEKTPUYCCKOTO bubmorexa [TOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE IICTTH ¥ IIOTPEOUTEIIN
53 3JICKTPUYECKOM SHEPTUU B OBIT bubmorexa [TOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TemMe "DIIEeKTPUUECKHUE 3apsibl.
54 3apspKeHHBIE Tela U UX bubmorera [JOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoeicTBus. [locToSHHABIN
3JIEKTPUYECKUN TOK"
KonTponbHas padora no teme
"DnexTpudeckue 3apssl.
3apspKEeHHbIE TeNna U UX
. . bubnuotexa [JOK
55 B3aumoaeucTBus. I1ocTOSHHBIN
. . https://m.edsoo.ru/ff0abea8
anekTpudeckuit Tok'"/Beepoccuiickas
poBepovHasi paboTa mpu MPOBEICHUN
C UCIOJIb30BaHNEM KOMIThIOTEpa
56 IlocTossHHEIE MAarHUTEIL, X
B3aMMO/ICHCTBHUE
57 VYpok-uccnenopanue "N3yuenue bubnuorexa [JOK
MOJIEH MOCTOSHHEIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
bu6mmoreka [JOK
58 MarauTHOE 110jIe. MarauTHoe moJje 1

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

3eMIId U €ro 3HaUeHuE IS JKU3HA Ha
3emiie

59

60

61

OmneiT OpcTena. MaruuTtHoe nose
AIIEKTPUYECKOr0 ToKa MaruutHoe
110JI€ KaTyIIKH C TOKOM

[IprMeHeHue JIeKTPOMAarHUTOB B
texHuke. Jlaboparopnas padora
"N3yuyeHue neiicTBUS MarHUTHOTO
TOJIsI HA IPOBOJHMK C TOKOM"

DEeKTpOJIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHast pabota
"KoHcTpyupoBaHue 1 U3ydeHue
paboThl AyeKTpoaBUTaATENS "

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

63

64

65

Oneitel @apanes. 3akoH
AJIEKTPOMAarHUTHOW MHIAYKIIMH.
[IpaBuio Jlenna

OnextporeHeparop. CriocoOsl
MOJIyYEHUS AIEKTPUUECKON SHEPTUH.
DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX
HMCTOYHHMKAX SHEPTUHU

[ToaroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DIIEKTpUUECKHE U
MarHuTHbIE IBJIEeHUS"

KonTponbhas pabota no teme
"DneKTpruUecKre U MarHUTHBIE
seneHus""/Beepoccuiickas

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

poBepoYHas padoTa pH MPOBEICHUN
Ha OyMa)>KHOM HOCHUTEe

PesepBHeIil ypok. Paborta ¢ Tekctamu

bu6mmoreka [IOK

1
66 o TeMe "TerioBbie aBieHus" https://m.edsoo.ru/ff0acc5e
PesepBHbIii ypok. PabGoTa ¢ TekcTamu
67 o teme "IlocTosTHHBIN 1 Bubmaorexa ITOK
. " https://m.edsoo.ru/ff0acdc6d
SJIEKTPUYECKUM TOK
68 PesepBHeliit ypok. Paborta ¢ Tekctamu 1
o teme "MarautHele BiaeHusd"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOTPAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jr:[;-n Tewa ypoka Bcero Kontporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)I;I:)l;l;zl]::feﬂbnme
padoThI padoThI pecypeni

| Mexanudeckoe 1BUKEHHE. 1
MarepuanbHasi TOUuKa

) Cucrema orcuera. OTHOCUTEILHOCTh | bubnunorexka LIOK
MEXaHHUYECKOro JBMKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE | bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMoinuHenHOe

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubmmnoreka HOK
IBIKEHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O JIBH)KEHHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOPEHUS Teja MpH | | bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHUKEHHUH IO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

g CBoboanoe naaenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 | bu6muoreka [JOK

okpyxHocTu. [Iepuon u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 [leHTpOCTpEMUTEIIEHOE YCKOPEHHE
1 [IepBeiit 3akoH HeroToHa. BekTop bubmmoreka [JOK
CUJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6mmoteka [JOK
PaBHOpelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyniepnio3unius Cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3aga4 Ha npyuMEHEHUE bubnunoreka LIOK
3ak0HOB HproTOHa https://m.edsoo.ru/ff0aeb6e
bubmmoreka [JOK
15 Cuira ynpyrocri. 3akon T'yka https://m.edsofru/faneca2
16 Pemenue 3amau mo reme «Cuna
yYOPYTOCTH
17 Jlaboparopnast pabota «Ornpezenenne bubnnoreka [JOK
YKECTKOCTU Py KUHBD) https://m.edsoo.ru/ff0ace28
bubnmnoreka [JOK
18 Cua Tpenns https://m.edso:fru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
KOd(ppHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amay mo reme "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmorexa [TOK
" https://m.edsoo.ru/ff0atb8e
TpeHUs
” Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

naacHus

Ypok-koHpepenius "JIBuxeHue Te

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['anmaktuku"
Pemrenne 3agaud mo teme "Cuiia
24 TSDKECTH ¥ 3aKOH BCEMHPHOT'O bubmmorexa LOK
" P https://m.edsoo.ru/ff0af5{8
TATOTECHHUS
25 [TepBast kocMu4eckasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepUAIBHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpAOTO TEIIA C bubmorexa [IOK
ene Toep https://m.edsoo.ru/ff0afe36
3aKpEeIUIEHHOW OChIO BPAILICHUS.
MowmenT cuisl. LlenTp TsoxecTn
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPJIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIIEHHOW OChIO BPAILICHHUS.
MowmenT cuibl. LienTp TsoxecTn
)3 Pemenue 3agau mo teme "MoMeHT bubnunorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHUYeCcKOe IBIKEHUE bubnnorexa [IOK
. .\ ’ https://m.edsoo.ru/ff0b0408
BsanmoneiicTBue Ten
KonTponbHas pabota mo Teme
30 "MexaHn4ecKOoe IBHKEHNE bubmmorexa TIOK
. | ' https://m.edsoo.ru/ff0b06ec
BzanMmonelicTBue Ten
31 Nmnynse Tena. UMnynse cuiibl. 3aK0H bubnuoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYNpPYyroe B3auMOJIEHCTBUE

https://m.edsoo.ru/ff0b07fa

Permrennie 3agau mo reme "3akoH

bu6nmmoreka [IOK

32 COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepenius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
Bbu6moteka [JOK
34 Mexanudeckas paboTa U MOIITHOCTh hitps://m.c dsoc]fru /£0b0aS4
35 PabGoTa cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS TTPU
PaBHOMEPHOM JIBHKCHUU TeJIa 10
TOPU30HTAIILHON TTOBEPXHOCTH
37 CBs13b SHEPTUH U PaOOTHI.
[ToTenumanpHas SHEpPIrust
18 Kunernueckas sneprus. Teopema o bubmmnoreka HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe
40 Jlabopartopnast pabora «M3yuenue bubnmnorexa [JOK
3aKOHA COXPAHEHUS SHEPTUMN https://m.edsoo.ru/ff0bl12fe
41 KonebaTenpHOE IBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTepUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieoaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MareMaTryeckuil ¥ py>KUHHBIA

MassTHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPY>KUHBI U MAacChl Ipy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

45

46

47

48

IIpeBpaiienue 3Hepruu npu
MEXaHNYECKUX KOJIeOaHUIX

JlabopaTopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJICOaHHI
MPYKUHHOTO MasTHUKA»

JlabopartopHnast pabora «IIpoBepka
HE3aBUCHMOCTH NIEPUOJIa KOJIeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexannueckue BoaHEL. CBOMCTBA
MexaHu4ecKux BoJH. [IponoabHbIe n
MONIEPEYHbIE BOJIHBI

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0blaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubnunorexka LIOK
https://m.edsoo.ru/ff0b2 1 fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. PacripocTpanenue u otpaxkeHue
3ByKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTUYECKHUI pE30HaHC

53

54

Ypok-koudepenius "YapTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b23ca

bubnunorexa LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHBI COXPaHEHHUS.
Mexannueckue KojieOaHust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o Teme

55 "3akoHbI cOXpaHeHusl. MexaHuueckue
KoJieOaHusl U BOJIHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpoxk-koupepennus "Llkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnnoreka [JOK
Hcnons30Banue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /111 COTOBOM CBsI3H"
Ypok-uccnenosanue "N3yuenue
. bubmuoreka [{OK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemrenue 3apau Ha onpeneneHue
60 YacTOTHI U JUTUHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHas IpUpo/ia CBeTa.
61 CxopocTtb cBeTa. BonHOBBIE CBOWCTBA brbmmorexa [TOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
but6mmoreka [IOK
62 pacnpoCcTpaHEeHHUE CBETA. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)K€HUs CBeTa. 3epKaja.
63 Pemrenne 3anay Ha E€HEHUE bubmmorexa LIOK
MIEHUE 3a/1a4 Ha IPUMECHEHHU
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomnenue cera. 3aKkoH bubnmoreka [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpCIOMJICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEeHHEE OTPaKEHHE CBETA.

65 Hcnosb30BaHue MOTHOTO BHYTPEHHETO ngﬁ;ﬁfgﬁ)ggﬁ Ob3cse
OTpaXKEHUs B ONTHYECKHUX CBETOBOAAX
JlabGopaTtopHas pabora "VccienoBanue
66 3aBUCHMOCTH YTIJIa IPETOMJIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHHs Ha
rpanuue "Bo3nyx-cTekio""
Ypok-koHpepenuus "Vicnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTrueckast cuiia JMH3bI hitps://m.cdsoo.ru/fOb3f2c
N bubnuoreka [{OK
69 ITocTpoeHne n3o0pakeHHi B TMH3aX hitps://m.cdsoo.rw/f0b4dda
JlaGopatopHnas pabota "Onpeznenenue
70 (OKYCHOTO PACCTOSHUS U ONTUYECKOMN bubmorexa [TOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAroIIel JTUH3bI"
71 Ypok-koupepeniusa "OnTuyeckue bubmuorexa [JOK
JIMH30BbIe TPUOOpHI" https://m.edsoo.ru/ff0cOa7e
72 ['ma3 xak ontuueckas cucrema. 3peHue Brbmorexa OK
https://m.edsoo.ru/ff0b4684
7 VYpoxk-koudepennus "JledexTs
3penus. Kak coxpannts 3penne”
Paznoxenue 6em0ro cBeTa B CIEKTP.
74 OneiTel Herorona. Crnoxkenue bubmuorexa [{OK

CIIEKTpaJIbHBIX 1IBETOB. [ucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CHICKTP U

bubnunoreka LIOK

75 e eame
BOCHPIUITIIO [IECTA HPCAMCTOB HPH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTpH"
VYpok-nipaktukyM "BoaHoBbie
76 CBOICTBA CBETA: AUCIIEPCHUS,
uHTephepeHus u qudpaxuus’”
77 Omnbitel Pe3epdopaa u ruranerapras bubnnoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue v noriomeHue cBera
. bubnnorexa [JOK
79 atromoM. KBauTbl. JIuneituarosie
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypok-npaktukyMm "Habmonenune bubnmnoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro siapa. Hyknonnas bubnnoreka [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3oTomsl https://m.edsoo.ru/ff0clal4
84 Pemrenne 3amay mmo reme: but6mmoreka [IOK
"PanpnoakTuBHBIE peBpameHus” https://m.edsoo.ru/ff0c1b4a
85 IIepuon nomypacnazna
Vpok-koH(pepenmus "PaqnoakTHBHEIE
P Gep but6mmoreka [IOK
86 W3JIy4eHUs B IPUPOJIE, METULIMHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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

SAnepHble peakuu. 3aKOHbBI

87 COXpaHEHUs 3apsI0BOI0 U MacCOBOTO bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
qyuceln

28 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b bubnmnoreka HOK
MAacCCBL ¥ DHEPIUU https://m.edsoo.ru/ff0cld7a

29 Pemienue 3agau no reme "SaepHeie
peakuu"

90 Peakuuu cunTe3a u neneHus saep. bubmmoreka [JOK
Uctounuku sHeprun CosiHIa v 3BE31T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenmus " nepras

91 sHepreTuka. JlencTus
PaINOAKTUBHBIX U3TyUYCHUN HA KUBbBIC
OpraHu3mbl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

9 TeMe "DIIeKTPOMAarHUTHOE TOJIE. bubmuoreka [IOK
DNeKTPOMarHUTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbic siBieHns"

KonTponbHas pabota mo Teme

93 "DIeKTPOMAarHUTHOE TIOJIE.
DNeKTPOMarHUTHBHIE BOJHBI.
KBanToBsie siBneHus"
IToBTOpenue, o6o0IIEHNE.

94 JlaGopaTopHble pabOTHI IO Kypcy bubmmorexa LIOK
" . " https://m.edsoo.ru/ff0c245a

BzaumoneiicTeue Ten
[ToBTOpenue, o0o6mIcHNe. Pemenue
95 pacquII){LIX Y KaueCTBEHHBIX 3a]1a4 110 Bubnmorexa [IOK
" " https://m.edsoo.ru/ff0c2572
Teme ""TemnnoBbie Mpolecchl
96 [ToBTOpenue, o6o0menue. Pemenue but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYECTBEHHBIX 3aa4 10
teme "KIIJ] TennoBeIX aBurareci'”

https://m.edsoo.ru/ff0c2a22

[ToBTrOopenue, o6o0menue. Pemenne

bu6nmmoreka [IOK

1
97 paC‘-Ie'THBIX M Ka4eCTBEHHBIX 3aa4 I10 https://m.edsoo.ru/f0c2b30
teme "KIIJI anekTpoycraHOBOK"
[ToBTOpeHME, 0600IIEHNE.
98 JIaGoparopHble pabOTEI IO KypC 1 1 bubmmorexa LHOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBEIE SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUs B MEXaHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
" bubnmoreka [JOK
100 Tekcramu 1o TeMe "Konebanus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606menue. Padora ¢
| bu6nunorexa LIOK
101 TekcTamu 110 Teme "CBETOBEBIE 1
" https://m.edsoo.ru/ff0c3044
SABIICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBaHnTtoBas u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 7

[NPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBEHO-METOANYECKOE OBECIMEYEHME OEPA3OBATE/IbHOIO NMPOLLECCA

e dusumka, 97knacc/ MepbiwKuH A.B., NyTHMK E.M., O6LiecTBO C OrpaHNY4eHHOM OTBETCTBEHHOCTbIO
«APO®A»; AKunoHepHoe obuiectso «M3aatenbcTBo «lpocBeweHmne»

METOANYECKUE MATEPUANBI ANA YYUTENA

1. Pabouasa nporpamma. ®usmka. 7 — 9knaccol: yuebHo-meToamnyeckoro nocobus /coct.TuxoHosaE.H. — 2-
e nsg.,crepeotun. —M.: Opoda,2013. — 398,(2)

2. Mporpammbl ocCHOBHOro obuero obpasoBaHus. Pusmnka. 7 — 9 knaccol (aBTopbl:A.B.MepbIwKnH, H.B.
®dunoHosuy, E.M. TyTHUK).

3. Paboyas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, 8 cOOTBETCTBUM C
BbIOPaHHbIM y4ebHUKOM:

4. MepbiwKKH A.B. du3umKa. 7 Knacc. Y4ebHuK ana obuieobpasosaTesibHbIX yupexkaeHuit . M.:[lpoda.
2011

5. Nlykawuk B.U. C60pHMK BONpOCOB U 3aga4 no ¢pusuke. 7-9 kn. — M.: NMpoceeweHmne, 2010. —192c.
6. Kupuk J1.A. dusmnka —

7. Pa3HOYpOBHEBbIE CAMOCTOATENIbHbIE U KOHTPOIbHbIE paboTbl. —5-e nsgaHune,- M.UMEKCA, 2013. 7.
AcTaxosa T.B. dusuka.

7 knacc. JTabopatopHble paboTbl. KOHTponbHble 3agaHunA. —CapaTtos:/lnueit, 2014.

8. «KOHTPONbHO-M3MepUTe/IbHbIE MaTepmranbl. Dusnka. 7 knacc/Coct. H.U. 30puH. — 2-e n3a.,nepepab. —
M.:BAKO, 2013.

9. MapoH A.E. dusumka. 7 knacc: yuebHo-metoamndeckoe nocobue/ A.E. MapoH.- M.: ipoda, 2011.- 123c.



