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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOM MpOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHO paboueiit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpaMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYYarOIIUXCsl U OpPTraHU3AIMI0 H3YYCHUS
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mno (u3Mke y4UTBHIBArOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ybTaTaM 00ydeHus, a TakKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpeuIaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOTO COJAEPKAHHS WU
yu€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcs.

[TporpamMmma mo Qusuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJUYECKOU
MOMOILY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIOTHEeH, acTpoHOMUEH © (U3UYCCKOU
reorpaduelf, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
NpeloCTaBsieT HauboJiee SICHble O00pa3lbl MNPUMEHEHHS HAyYHOTO METoja
MO3HAHUS, TO €CTh CII0CO0Aa MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa U3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHNUS;

e HUHTEPHPETHPOBATH  JIaHHBIE U KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNbCTBA JUIS TOTYYECHHS BHIBOIOB.

[lenn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenopaBanust yueOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, peaU3yrONIUX



OCHOBHBIE  00111€00pa30BaTEeNIbHBIE IPOrPAMMBI, YTBEPKIAEHHOW peEIIeHUuEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHNE HWHTEpeca U CTPEMIJICHHS OOydYaroluuxcsi K HaydyHOMY
W3YYEHHUIO TPUPOABI, PAa3BUTHE HUX HWHTEIJIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa HW3y4YCHUs
OCHOB CTPOCHHMSI MaTepUu U PyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUNH O pOJu (DU3UKU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHEeWIleMy 00Oy4YeHHIO B 3TOM HalpaBJICHUHU.

JlocTHKEHHME 3TUX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
o01ero o0pa3oBaHusi 00ECIICYMBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHHWU  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UUECKUE SIBICHUS C
UCITIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUETHBIX 3alad ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIONATH MPUPOIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HCCIEAOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE TMPUEMOB pabOThl ¢ UH(pOpMaIueld (PU3NIECKOTO COACpKaAHUS,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTIKEHUSAX (U3HWKHU, aHAINU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cpepaMu IpoeCCHOHATILHON JIeATeILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha wusydenne ¢usuku (0a30Bblii YypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBoauTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).



[Ipennaraemsiii B mporpaMmMe no (u3HKe nepeyeHb JabopaTopHbIX paboT u
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTEIb JIeJaeT BHIOOp MPOBEICHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIWBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanyueckux BelUYuH. DuU3NUecKHe
npudopsl. [lorpenHocts n3mMepeHnil. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka u jApyrbe ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.

2. Dusuyeckue MpuOOPHl U MPoLeypa MPIMbIX U3MEPEHU aHAJIOTOBBIM U

1M(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASEHUS Kbl U3MEPUTENBHOTO Ipubopa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHusA MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MylmeHHOr0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayasibHbIE CBeJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrm>kenne yactul BemiecTBa. CBSA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe naBmwxkenue, auddysus. B3aumomelicTBue YacTuil
BEIIECTBA: MTPUTSLDKEHNE U OTTAIIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue — siBmeHui,  OOBACHAIOIIMXCA  HPUTSHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aromMa METOJAOM PSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsSi3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ TOMOLIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHHS U CUia
TsokecTd. CHila TSDKECTH Ha Ipyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHYECKOTO JIBHKEHUS TeJa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKECHUS.
3. HaOntonenue siBneHus HHEPLUU.
4. HalGnroneHue U3MEHEHUsI CKOPOCTHU TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pACTSDKEHUs (Iedopmaiun)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBI.

5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



Hanenne. CriocoObl YMEHBIIECHUS U YBEIWYEHUS JaBiieHus. [laBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJICHUSl KUJIKOCTH OT TiayOuHbl. ['mapocratuueckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000youkn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUS )KUIKOCTHIO M Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH )KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBHE IJIaBaHUA TeJ: IMJAaBaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHUCTBYIOIIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KHIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHUS pblyara K OJIOKY.
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«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHWUYECKOW SHEPIUU B IPYyroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

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

Mogenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KalWUIIpHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpenHsiss sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPrUu:
TeIuIonepesaya U COBEpLICHUE paboThI. Bunsl TEIIONEpPEaauH:
TEIUIONPOBOJHOCTD, KOHBEKIIUS, U3IyYEHHUE.

KomnuectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcnapenwe. Kunenme. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpATypbl KHUIIEHHUS OT aTMOC(HEPHOro
JIaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEILUIOTa CTOPAHHUSL.

[Tpunuuner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHUS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

N3meHenue naBieHUs ra3a Mpu U3MEHEHHHM O0bEMA M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kumenusi.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OnBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 10 HAOJIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, XKUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoOTEe3bl JUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUIAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue sBIEHUSI TEIMIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU M
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOrO  BOJAOW  MpHU
TEII000MEHE C HAarpeThIM METATUTMUYECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Tea. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH anekTpuueckoro mnossd. [lpuHumn
CYIEPHO3ULIMU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJNEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y ACIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKkTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1moje  3JEKTpUYeckoro Toka. [Ipumenenume
DIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOTEeHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPHUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKY TTOCTOSIHHOTO TOKA.
JIeiCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne CHIlbl TOKa aMIIEpMETPOM.
. I3MepeHne 251eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3/IeJIeHUs IIOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBre MAarHUTHOT'O NOJISE HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHU.

OneiTel @apases.

3aBUCHUMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMU TeN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOTO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne u peryanpoBaHie HANPsKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, UAYIIETO 4YE€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KII/] narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TMOJs  [OCTOSHHBIX ~MAarHUTOB IPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3IEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHUS HWHIYKIMOHHOIO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUS.

Mexannueckoe JBWkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEWHOe JBkeHue. CBoOoaHOE
najgenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBebiit 3ak0oH HproTtoHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOAHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMmocTh 1 neperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynee Tena. M3menenne mvnynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWJI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEPruM U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [oTeHIIManbpHast SHeprusl CxKaTou NpykuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnrogeHue MexaHM4eCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PAaBHOMEPHOM U YCKOPEHHOM JBHYKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM MaICHUH.
CoxpaHeHHE MEXaHUYECKOM SHEPIUU TP ABUKEHUH TeEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWILEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WU TEJICKKHU.

OmpeneneHue CpeaHEeH CKOPOCTH CKOJIBKCHHS OpycKa WIIM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHMs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauyallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JBIKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

Hccnenoanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduieHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpAaHEHHS SJHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHHsle — koseOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
IONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa TOHa. OTpaxeHue 3Byka. MHdpa3Byk u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HaOGmrogenue koneOGaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BeIHYXICHHBIX KOJIGOAHUM U pe30HaHCa.
PacnipocTpanenne npoAoabHbIX U MONEPEUYHbIX BOJIH (HA MOJEIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKYCTHYECKUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve dYacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHrie 4acTOThl U IEPHOJA KOIeOaHU! MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUM MOJBEIICHHOTO K HUTU

rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTU TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBHUCHUMOCTh  TepuoAa  KoJjebaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUsI.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »37eKTpOMarHUTHBIX BOJIH. Mcronb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBS3H.
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OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atmenust Connua u Jlynsl. Otpaxkenue cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak onrThueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon mydeil B cobuparomieil JnH3e.

XO0J y4yelr B pacCeuBaIOIIEH JIMH3E.

[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaenp riasa.

11. Paznoxenue 6eoro cBeTa B CIIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUs CBETOBOrO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCUMOCTH yIJla MPEIOMJIEHUS CBETOBOTO Jiyya OT yIJia
MaJICHNS HA TPAHUIIE «BO3LyX—CTEKIIOM.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSTHIO IIBETA MPEAMETOB MPHU WX HAOIIOJACHUHM dYepes
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u minanerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue v NorioeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. HM3oromsl. PaanoaxtruBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOTO M MAaCCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX snep. CBsA3p Macchl W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpekoB B kamepe BuibcoHna.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTrUM YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepenue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJTh TIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
u  0000IIeHWS  TPEIMETHOTO  COACp)KAaHWSA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU U3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKe JJIs MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIINX ATOT YYCOHBIN MPEIMET.

[Ipu U3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeynBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pE3yJabTaTOB  OoOydeHus, (GopMHUpyeTcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapakTep NaHHOIO paszelsa peaau3yercs
3a Ccuér TOro, 4yTo OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyecKue BICHUS B OKPY KAIOLIEH NPUPOJE U MOBCEIHEBHOM KU3HM;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3HUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUUECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs HAMpaBIEHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B 00CYKJIEHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTH MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAauyeCTB (PU3NYECKOM HAyKHU: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaKk MOILHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEcCa K HCCIEI0BATEIbCKON
NS TENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBUi OE30MacHOrO TIOBEACHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBaHHUEM B
JOMAIIIHUX YCIIOBUSX;

- cpopMUPOBAHHOCTh HaBbIKa pediaexkcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TAaKOI'0 € MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHUM IPaKTUYECKUX 3anad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUS

e - OpPHEHTAlMS Ha TPUMEHEHHE (HU3WYECKUX 3HAHUM MJIA pelieHus 3aaad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJI00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

peleHus;

e §8) ajanTanuM K HM3MEHSIOIINMCSH YCJIOBHSAM CONHMAJIbHOM W MPHPOJHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPHU BBINOJHEHUU UCCICIOBAaHUM U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,;

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIbHOCTD;

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

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JlacTH
busuKy;

e - IUIAHUPOBAHHME CBOETO pPA3BUTUSA B MNPUOOPETEHUH HOBBIX (U3HUUECKUX
3HAHUM;

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

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX TOCIIEACTBUM.

METANPEAMETHBIE PE3YJIbTATHI

B pesympraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
o01mero oopa3oBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC 1CHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJornueckue JelicTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(sBNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBINA MPHU3HAK KiIacCU(PUKAINKA, OCHOBAHHMS JIJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJIBI C MCIOJBb30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM (uiznueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

UCIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UYECKOTO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMKM WIH JAHHBIX C Y4ETOM MPEAJIOKEHHOU yuyeOHOH
(bU3UYECKOM 3a7a9H;

aHaJIM3UpOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpOpMalUM W WJUIIOCTPUPOBATH pellaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpaduKoi U UX KOMOMHALIUSAMHU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

B XO€ OOCYXJeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3aJ]aBaTh BOIIPOCHI M0 CYIIECTBY 00CYXk/1aeMOW TEMBbI U
BBICKA3bIBaTh HJEW, HAlleJICHHbIE HA pEUICHHE 3a/Jayd U TMOIAEp KaHHe
0J1aroKeIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIHI;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIIBTATHI BHIIOJTHEHHOTO (PU3NYECKOTO OIIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyalbHOW pabOThI TpPHU PEUICHUH KOHKPETHOH (HU3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTM COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpacCIpeleNiaTh poid, OO0CYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTaTa Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETr0 BKJI3Ja B OOIIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalMsIX, TPEOYIOUIUX
JUIs pelieHus: (U3NYecKruxX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, TPUHSATHE pELIEHUS B TPYMIE, MPUHATHE pElIeHUM
rpyImIon);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pelIeHUs (GU3HUECKON 3aaul WIIH
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUM;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHIXKEHHUS) pEe3yJIbTaToOB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS
(Gu3MUecCKOro UMCCIEJAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENIbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM JIUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKHE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, pPABHOJAEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBieHus (auddysus, TEMIOBOE ABUKEHUE YACTUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMH TENaMHU, XUIAKOCTAMU U
razamu, atMochepHOe JaBlieHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacmo3HaBaTh TPOSBICHHE HW3YYEHHBIX (U3HYECKUX SBICHUUA B
OKpYXaIollleM MHpEe, B TOM uHcle (HU3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, pblyarv B
TeJIe YeJIO0BeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbuznyeckue BEJIUYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tella, Cuja TpPEeHUs, AaBliecHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHIIBI,
MOMEHT CHWJbl, KO3(P(UIIMEHT TOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTHsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MYECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH IpapUKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
OHEPruH, TPU D3TOM [aBaTh CIOBECHYI0O (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAaKTUKOOPHMEHTUPOBAHHOIO XapakKTepa:
BBISIBIIATh [IPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (OPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BETMYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NIpPH MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanojoxkeHue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI IO €70 PE3yJIbTaTaM;

IPOBOJUTH OMbBITHI IO HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHS, BPEMEHHM, MacChl TeJa,
o0béMa, CHUJBl M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBLKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TEJIO, YCIOBUMN
IUTAaBaHMSI TEJ, YCIOBHMI paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcOOUMpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIIOKEHHBIX TaOnuill U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHsS (PU3MYECKHX BEIMYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJBKCHUSA,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs CWIA, JCHCTByIOmas  Ha
NOrpyKEHHOE B KHUAKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

cO0JII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
000Opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYbI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, THUIAPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBbIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOr0 HCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU OOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(popmanuu B HWHTEepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
JauTepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPAaBOYHbIE MaTepHAabI,
pecypcbl cetd VIHTepHeT, BIaJeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTAa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIC COOOIICHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COJEPKaHUSA, B TOM
qHclie MyOJWYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUH, NPU HSTOM TPaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIOJIB30BaTh MOHITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJI, arpeTaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPCHHSS DSHEPTUs, TEIJIOBOW JBUTaTEb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, AIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDRJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
pasznuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0mpOBOHOCTD, KOHBEKIIHSI, U3JIyYCHUE),
AIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHCTBUE
MarHMTHOTO TIOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
[0 ONHUCAHUI0O UX XaPAKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX SIBJICHUUA B
OKpY’)KalolleM MHUpe, B TOM 4Yucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoJiHIa, 3amMep3aHre BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJrOCOB, PO MAarHUTHOTO TOJISA JJIs KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIUIOEMKOCTh BEIECTBA, YJAENbHAsA TEIUIOTa
IUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, yJeIbHAs TEIJIOoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
Cuja TOKa, JJIEKTPUYECKOE HAIPSHKEHHE, CONPOTHUBIICHUE IPOBOJIHMKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyecKuX BENUYUH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOIIUE JAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJBb3Ysd OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOpUHU
CTPOEHHUS BEIEeCTBA, MPUHLHUII CYNEPHO3ULUHU MMOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa Lenu, 3aKOH
Jxoynsa—JleHna, 3akOH COXpaHEHHWS DJHEPrUM, IPU HOTOM JaBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3allUChIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHWEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB ¢ Onopo Ha 1-2 W3Yy4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

pelar pacu€THhle 3agadyd B 2—3 JEWUCTBUS, HCIOJIB3Yyd 3aKOHBI U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajM3a
YCJIOBUSI 3a/laud 3alKChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK
JAHHBIX [IJI1  pEIIeHHUs] 3ajadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisi €€ peuieHus, NPOBOAUTh PACUETHl U CpPAaBHUBATh
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUNHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHUE HCCIIECOBAHMS, BbIIEIATH
MIPOBEPSIEMOE  MPEAINOJIOKEHHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJCHHUSI UCCIIEN0OBAHUs, J€JIaTh BBIBOIBI;

NPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bU3NMYEeCKUX CBOMCTB TeJ (KamMUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUAKOCTU U
mIomaau €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TE€l W B3aUMOJICUCTBHE
ANEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJiM3allMsl MarHUTHBIX TIOJIEW ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJIOKEHHOIO
000py1I0BaHUs, OMUCHIBATH X0/ OTBITa U (POPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBIIEHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOU[aJd HOMEPEYHOIO
CEUEHMSI U Y/ICJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEr0 4Yepe3 TMPOBOAHMK, OT HANpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs, CIEeNys NpPEIJIOKEHHOMY IIaHy, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUL W TpapuKOB,
JieaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTIOIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPHUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX ONUcaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETpP, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUMK 3JIEKTPUUYECKON HHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOIICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTaTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbI 3JIEKTPUUYECKUX
Lenel ¢ NocaeAoBaTe/IbHbIM U MapajuleIbHbIM COCAMHEHUEM 3JIEMEHTOB,
pasznunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIETIeH;



OPUBOAUTh  NpUMEphl  (HAXOmuTh  WHMOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWWA B TIOBCEIHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 OBEJICHUS B OKPYKAIOLIEH CPELIE;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpKAaHUS B
NHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW U MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MH(POPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BHITIOJIHEHUH yUE€OHBIX 3aJ]aHUNl HAyYHO-TIOMYJISPHYIO
auTepatypy  (U3HMYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypchl cet MIHTepHET, BlIaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KpaTKHUE YCTHBIE COOOIICHWS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABIATh PE3YyIbTAThI
MPOCKTHOW WJIM UCCIEAOBATEILCKON NIEATEIIBHOCTH, MPU ATOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (Qusukw,
CONPOBOK/IaTh BBICTYIUICHHE MPE3CHTALINEN;

NpPU BBINOJHEHUH YUYEOHBIX IPOCKTOB M MCCIAEAOBAHUN (PU3UUECKUX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMH 33J]Ja4aMH, CJIEIUThH 3a BHIIIOJIHEHUEM ILJIaHA JEUCTBUU U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OIICHHBATh COOCTBEHHBIM BKJA] B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyras, mjgacThueckas), TpEHUEe, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO TeJa, paBHOBECHE, MEXaHUYECKUE KOJICOAHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI M TMOTJIOIIEHU, alib(pa, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsi SHEPIeTHKA,

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIKEHUE, CBOOOIHOE
najieHUue TeJl, PABHOMEPHOE JIBUJKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JIBIDKCHUE, KOJIeOATEIhbHOE NBIKCHHE (3aTyXarouue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NUECKHE SIBICHUS B IPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
NBIDKEHUE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JICUCTBHE BUIAUMOTO,
yIbTPaUOIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaMOAaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAMUTH IMPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DU3UIECKUX
SIBIICHUI;

ONMKMCHIBATh MU3yUCHHBIEC CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tela Mpu
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepeMEIleHUuEe, MyTh, YTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHUsS, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTUS CIKATOU
NPYXKWHBI, KUHETHYECKas DSHEPrus, TOoJHAs MEXaHWYecKas SHEeprus,
MIEPHOJT ¥ YacTOTa KOJIeOAHWH, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEIbl), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBATh (DU3MYCCKUH CMBICT HCIIOJIb3YEMbIX BEJUYHH,
0003HaUeHUs W €IUHUIIBI (U3MUECKUX BEITUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMM,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYSCKUX BEITUYHH,
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHWs JHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHITUI  CYMEPIIO3UIIMKA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS WMITYJbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SACPHBIX PEAKIMIX, MPU ITOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adaud (OmupamIuecs Ha cucrteMy u3z 2-3
YPaBHEHHUI), UCTIONB3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBaTh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINME MM U30BITOYHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUEThI U
OLIEHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKkon
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEUINTh TMPU TTOMOIIH
$u3MYECKUX METOMOB, HCIONB3ysS OMNMHCAHUE WCCIICTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IPOBEJCHUS  HMCCIEAOBAaHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
(bu3MUecKuX CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHa
COXPAaHEHHUsl HHEPruM, 3aBUCHUMOCTh NEpHOAa KoJeOaHUN NpYyKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIeOaHUH, IPSAMOIMHEHHOE pacIpOCTPAaHEHHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YYCHHE CBOWCTB M300paKCHHs B
IUIOCKOM 3€pKajie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0OJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpyOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
cCpeqHee 3HAUYeHHE U3MepsAeMOoill BelauuuHbBl ((POKycHOE paccTosHuE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOP cCrHoOco0a HU3MEpPEHUs
(M3MepUTEILHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (IU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOW CKOpPOCTH, MEpHoja
KOJIeO0aHUI MaTeMaTH4YeCKOro MasTHUKAa OT AJMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONUI U TpadUKOB, AeNaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOIO MAaJEHHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHuYecKas padoTa M MOIIHOCTh, 4acToTa MU
nepuos KojaeOaHMM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass CuJa COOMparoIed JIMH3bl, paAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANIBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAYys MPEII0KECHHON MHCTPYKIIMH, BBIYUCIISTH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, aOCONIOTHO TBEPJOE TENIO, TOUEUHBI HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CHHMIOMETP, NATYUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, paKeTa,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B IJTIOCKOM 3€pKajie M COOMparoLIei JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  MpUMeEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COONIIOAECHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPYKAIOLIEH cpejie;

OCYIIECTBJIATh TMOUCK wWHPOpMamu (U3NUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JONOJHUTEJIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIIOJIHEHUHN Y4YE€OHBIX 33JaHUN HAy4YHO-IOMYJISPHYIO
JAUTEepaTypy (PU3MYECKOro COAep X aHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MHUCHBMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE
uHGOpPMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTAaBIATh PE3ybTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIU
NOHATUUHBIN anmapaT K3y4yaeMoro pasjena (U3HKM U CONPOBOXKIAThH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazjen 1. ®usuka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa
bubmuorexa [JOK
1.1 dusnka - HayKa o oj1e 2
yika 0 Hpupot https://m.edsoo.ru/7f416194
1.2 DOU3NYECKUE BEITUYHNHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/I TO3HAHUS 2 1 bubmorera [JOK
' ya A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nea 2. IleppoHavyaabHbIe CBEACHUS O CTPOCHHH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE Betiectsa https://m.edsoo.ru/7f416194
) JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) 1 bu6mmoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperatHbie COCTO eIecTBa 2
TPeratHet OV BEICCTE https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXAHITCCKOT ABHACHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

. .B 14 2
33 Cuna. Buppt o https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laBiienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
’ TEJIaMHU, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Hlapietine KuakocTh > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmocheproe 1aBIeHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. PaGora u MomHoOCTh. JHEprus
bu6nmoreka [JOK
>1 Pabota u momHoCTS 3 ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
5.3 M 4 1
CXAHHHCCKad SHEpriTt https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUSA
1.1 CTpoeHME U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
' p B https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CIIOBBIC HPOTECCht > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2. DiiekTpuyeckne 1 MAarHUTHBIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i i 2 2
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cdsoo.ru/7f4 181 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHHYeCKOe ABH)KCHHUE U CIIOCOOBI €T0 10 1 bubmuoreka [JOK
' OIKMCAHHUS https://m.edsoo.ru/7f41a4a6
. bub OK
1.2 B3aumoneiictsue e 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpPaHCHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanndeckue Koj1e0aHUs U BOJIHDI
bu6nmoreka [JOK
2.1 Mexaaundeckne Kosieoda 7 3
XAHHIHCECKUC KOO https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4ecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 15
Pazjnen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' JJIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE ABJIEHUS
4.1 3aKOHBI pacpOCTPAaHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TTPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
32 CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 #lnepbie peakiin 7 ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. IloBTopuTe1bHO-00001a10 1M MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 ) bubmmorexa [IOK
’ Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 27




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O PUPOE.
SBnenus npupojipl. uzndeckue
SIBJICHUS

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPU MOMOIIN
XKUJKOCTHOTO TEPMOMETpA U AaTUMKa
Temrneparypsl"

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HayK{ U3Yy4aroT IPUPOJY.
EcrecTBeHHOHAYUYHBIN METO
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIEIei

VYpok-uccnenosanue "lIposepka
TUIOTE3bI: JATBHOCTD NOJIETA IIApHKa,
MYILEHHOTO TOPU30HTAJIBHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"

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




Crtpoenue BemecTBa. OnbITHI,

7 OKa3bIBAIOIIME JUCKPETHOE CTPOECHUE bubmnorexa [IOK
A He meKp p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA Bubmaorexa ITOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbIThI IO
9 HaOJII0JICHUIO TETJIOBOTO PACITUPEHUS
ra3oBy
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmMocBs3b Mex 1y cBOMCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
BOJBI
Mexanudeckoe IBUKEHHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NIIBIDKEHHE
bu6mmoreka [IOK
13 Ckopocts. EAMHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c¢
14 Pacuer nyTu 1 BpeMeHH IBUKCHUS bubmmorera [TOK
yr p https://m.edsoo.ru/ff0a0ae4
Nuepuyst. 3aK0H HHEPLIUH.
15 BSaPII)MOJIGfICTBHe TeJ'IpKaK pHUYHHA bubmmorera [IOK
p https://m.edsoo.ru/ff0a0c10
M3MEHEHUS CKOPOCTH JIBH>KEHHS Tell
16 [TnoTHOCTH BemecTBa. Pacuer Macchbl bubnmoreka [JOK
1 00bEMa TeJa IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue




IIJIOTHOCTHU TBépI[OFO TCIa»

Permtenne 3agaud mo reme "I1oTHOCTE

bubmuorexa [JOK

18 BenecTBa" https://m.edsoo.ru/ff0al23¢
Cuna xak xapakTepuCTHKa
19 B3aumoieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlabGopaTtopHas paborta «3ydueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SIBnenune Tarorenus. Cuja TSHKECTH
CBsi3b MEX]y CHIION TSKECTH U
22 maccon tena. Bec Tena. Penienue bubmorexa [JOK
https://m.edsoo.ru/ff0al778
3aga4 no treMe "Cuna TsokecT"
” Cuia TsSKECTH Ha APYTUX IJIaHeTaxX. bubnnoreka [JOK
Pu3nYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Msmepenue cun. JlunamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
CrokeHne ABYX CHJI, HaIpaBJICHHBIX
26 10 OJTHOM HJ;)SI?\I/IXOI\;I. ’ bubmmorexa LHOK
. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
7 Pemenue 3agau mo reme
"PaBHonelicTByrOMmIas cuin”
)3 TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnorexka [HOK
Tpenue B npupoJe U TEXHUKE https://m.edsoo.ru/ff0alb9¢
29 JlabopaTtopHas pabota «3ydeHue bubnuotexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IABJIEHUSA U
XapakTepa COIPUKACAIOLIUXCS
IMOBEPXHOCTEW

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ff0alcc8

30 PaBHOJICHCTBYIONIECH CUIIbI
Pemenue 3anau mo remam: «Bec

3l tenay, «['paduueckoe n3oodpakeHue bubnmoreka [JOK
cuy, «Cunbby, «PaBHOAEHCTBYIOITAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padoTa no remam:
«Mexannueckoe IBHKeHHEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«"paduyeckoe n300paKCHUE CHIT»,
«Cunb»

13 Hasnenue. CriocoObl yMEHBIIICHUS 1 bubnuotexa [JOK
YBEJIWYCHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCIMOCTh

34 JIaBJIEHU Ta3a oT 00bEMa, bubmiorexa LIOK

https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenaua maBieHUs TBEPABIMU
35 Tenlszn, )I(Ij[[KOCT)IMI/I u f")aHSaMI/I. 3akoH bubnnorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B JKUAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAHHOE JEMCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad mo teme «/laBnenue B bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackaims» https://m.edsoo.ru/ff0a2826

38 CooOrmarommuecs cocyapl bubnmnoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 IM'uapaBnuueckuii npecc
P P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
YKUJIKOCTHBIN HACOC
Atmocdepa 3emin. [TpudarHb
CYIIIECTBOBAHUS BO3YIIHOMN
Y i bu6mmoreka [IOK
41 00010ukH 3eMJIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2bSa
aTMOC(hepHOTOo JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuorexa [JOK
42 Bec Bo3ayxa. ATmocdepHoe aBieHue
BO3AYXa. ATMOC(epHOE AaBCHt https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocepHOTro 1aBICHUS. bubnnoreka [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 ABJIEHUS OT BBICOTHI HA, OBHEM bubmorexa LHOK
A LYP https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JTABJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau no reme
"ATMmocdepHoe naBieHue"
€MCTBUE KUIKOCTHU U Ta3a Ha
47 for €HHOE B HUX TEJIO bubmmorexa [OK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabota «OnpeneneHue
43 BBITAJIKUBAIOIIIEH CUJIBI, bu6mmorexa [IOK

,Z[CI\/'ICTBYIOH_ICI\/'I Ha TEJIO, IOTPYKCHHOC
B XKXUJAKOCTb»

https://m.edsoo.ru/ff0a33fc




49

50

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCHMOCTH Beca
TeNa B BOJE OT 00bEMA MOTPYKEHHOM
B KHUJIKOCTh YacTH TEJIa)»

IlnaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

52

53

54

JlaGopaTopHas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHUPOBAHUE JIOJKHU H
onpeiereHue e€ rpy30mno LEMHOCTH"

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomnaBsanue»,
«/laBiieHHE TBEPABIX TEIN, JKUIKOCTEH
U ra3oB»

Mexanudeckas pabora

MomntHocts. EquHUIEI MONITHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

56

57

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
MoIbEME 110 JIecTHHUIE"

[Ipocteie Mexanu3Msbl. Poryar.
PaBHOBecue cun Ha peiuare

KonTponbhas pabota no teme
«/laBieHMEe TBEPABIX TEN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepoyHas paboTa

58

PesepBubrit ypok. Pabora ¢ Tekctamu
1o Teme «/laBnenue TBEPABIX T,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe




59

60

KUIKOCTEH U Ta30B» / Beepoccuiickas
npoBepouHas paboTa

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTopHas paboTta
«HccrenoBanue yclioBHii paBHOBECHSI
pbIryaray

Pemmenue 3a1a4 o temMe «Y CI0BUSA
paBHOBECHsI pbIYara

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478¢e

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddurnmenT mone3noro neicTBus
Mexanu3ma. Jlaboparopuas pabora
«M3mepenne KIIJI HakOHHOM
TUTOCKOCTI

0.5

62

63

64

Pemenue 3ama4d no treme "Pabora,
motmtHocTh, KIT/1"

MexaHuuecKasi SHeprusl.
Kunetnueckas 1 noTeHIMaIbHAs
JHEprus

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

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

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

65

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTalIbHOE OIpeieTIeHHE
WU3MEHEHUS KUHETUYEeCKOU U
MOTEHLIMAJIbHON SHEPTUH NTPU
CKATBIBAHUHM Te€Ja IO HAKIIOHHOU
MJI0CKOCTH"

66

67

KonTponbhas pabota no teme
«PaboTta 1 MOIIHOCTh. DHEPTHUS»

PesepBHrlIit ypok. Pabora ¢ TekcTamu

bu6mmoreka [JOK




o TeMe "MexaHnueckoe IBUKeHue"

PesepBHelit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0adec6

68 o teMe "Pabdorta. MOIIHOCTE. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 63 12

[NPOT'PAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX OIBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPOTO,
4 XKHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannunueckue u amop¢Hble Tena 1 bubmmorexa [OK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUTSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacmmpeHue u cxaTue 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubmuorexa [IOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buael reruionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTrueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB U MAaTE€pHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubmumoreka [IOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopras pabota

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHA TP CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropstueit BoAbI"
Pacuer koaudecTBa TEILIOTHI,

15 HE0OXOIUMOT0 ISl HATPEBAHUS TEIa
Y BBIICJISIEMOTO UM TIPH OXJIAKIEHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yEeIbHON TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKHUX 2611 VYnenbHas bubmmorexa [TOK

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

TEIUTOTA TIABJICHUS

19 JlaGopatopHnas pabota "Onpenenenue bubmuoreka [IOK
YAEIbHOM TEIUIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kumienne. Y nenpHas temiora bu6mmorexa [IOK




22

23

napooOpa3oBaHus U KOHICHCAIMH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS
0T aTMoc(epHOTO JTaBICHHUS

Bnaxxnocts Bo3zmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJILHOM BJIIAXKHOCTH BO3/1yXa"

Pemenue 3agau Ha onpenenenue
BJI&KHOCTH BO3/yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHuUIIBEI pabOTHI TEMJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBurares.
TemnoBkle JBUTaTEIIN U 3aIIUTa
OKpY>Karollen cpeibl

3aKOH COXpaHEHHMS U IIpEeBpalICHUS
SHEPTUHU B TEIIOBBIX MpoIeccax

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7¢7c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbhas pabota no teme
"TemnoBele ABieHud. M3menenne
arperaTHBIX COCTOSIHHI BeriecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba pona
AIEKTPUICCKUX 3aPSIOB

VYpok-uccnenoBanue "IaeKTpU3aLML
TeJ]1 UHIYKIUEN U IIpU
COMPUKOCHOBEHUH"




BzaumopeiicTBue 3apssKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.

1 HanpsiskeHHOCTB AJIEeKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
JIEKTPUUYECKUX TOJIEH
HocuTenu snektpuyueckux 3apsjios.

33 DneMmeHTapHbIi 3apsia. CTpoeHue
aToma

34 [IpoBOAHMKY M TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXPaHEHUS JIEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
CBOMCTB JIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0

36 cyuiecTBoBaHus. McTouHuku bubmmorexa LHOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JIencTBUA DIEKTPUYECKOTO TOKA bubnuorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicteue

38 3JIEKTPUYECKOTO MOJI Ha IPOBOJIHUKH 1
U JUAJIEKTPUKA"

39 DNEeKTPUYECKHUI TOK B METaJIJIaX, bubnuotexa [JOK
JKUIKOCTSIX M razax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora

41 "N3mepenue u pelz‘leI/II:)OBaII;I/Ie CUJIBI 0.5 bubmmorexa LOK

TOoKA"

https://m.edsoo.ru/ff0a8bd6




DIEKTPUUECKOE HATIPSKECHHE.

4 BoasT™merp. JIabopaTtopHas pabota 0.5 bubnunoreka [HOK
"U3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a%¢14
HarnpspKkeHus"

43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH

44 3IEKTPUYECKOTO COMPOTUBICHUS 1 bubnmoreka [JOK
MIPOBOJHHUKA OT €T0 JUIMHBI, TUIOLIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUeHUs U MaTtepuana”
3aBHCUMOCTB CHIIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a
enu
Jlaboparopuas pabora
"HccnenoBanue 3aBUCUMOCTU CHIIBI
46 TOKa, UYIIETO Yepe3 PE3UCTop, OT 1 bubmorexa LHOK
https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpspKEHNs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEMHEHUS POBOJHUKOB
JlaGopatopnas pabora "IIpoBepka

48 IIPAaBUJIA CII0KEHUS HANPSKEHUH NIPH 1 bubmmorexa LIOK
IIOCJIEOBATEIILHOM COCUHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”

JlaGopatopnas pabora "IIpoBepka
49 IpaBWJIa I CUJIBI TOKA MIPU ] bubmuorexa [IOK

MapayIeIbHOM COEUHEHUHN
pe3uctopoB”

https://m.edsoo.ru/ff0aadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa OMa JUIst pa3jInyHoro Bubmaorexa ITOK
p https://m.edsoo.ru/ff0aaf8a
CO€JIMHEHHS TIPOBOJHUKOB
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "Omnpenenenue
52 a601?1,1 u II\)/IOH_I}II)OCTI/I 3neKTquec1<or0 Bubmorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYECcKre e 1 MOTPeOnuTenn
53 JIIEKTPUUECKON DHEPTUHU B OBIT bubmioreka IJOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MATHUTEI, UX
B3alMOJICHCTBHE
55 VYpok-uccnenosanue "M3ydenne bubnnorexa [HOK
MOJI€H MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe none. MarauTHoe 1moJjie
bu6mmoreka [IOK
56 3eMJI1 U ero 3Ha4YeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka K KOHTPOIBHOM paboTe
10 TeMe "DIIEKTPUUYECKHE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX Bubmiorexa [JOK
P . . https://m.edsoo.ru/ff0abd2c
B3anMoaercTBuA. I10CTOSTHHBII
AIEKTPUIECKUN TOK"
KonTponbhas pabota no teme
"DeKTpUUecKre 3apsiibl.
P P bubnmoreka [JOK
58 3apsKEHHbIE TeJla U UX

B3auMoaercTBUA. I10CTOSHHBIN
anekTpuyeckuit Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




59

IpoBepoyHasi pabora

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepoccuniickas
MpoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTena. MarHuTHoe noje
ANEKTPUYECKOr0 ToKa MaruutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

61

[TpumMeHeHne HIeKTPOMarHuTOB B
texHuke. Jlaboparopras pabora
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JI Ha IPOBOJIHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUraTesIed B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHCcTpynpoBaHue 1 U3y4eHHE
paloThI aeKkTpoaBuraresns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenuna

64

Onektporereparop. CrocoOs
MTOJTYYCHUS JICKTPUICCKOM SHEPTHH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX NUCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DIIeKTpUIecKe U




MAaTrHUTHBIC SIBJIeHUS"

KonrponsHas pabora o teme

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

66 "DNeKTpuYeCcKrue U MarHUTHBIE
SIBIICHUS "

67 PesepBHblit ypok. Pabota ¢ Tekctamu
o Teme "TeroBsie sBiIeHUS"

68 PesepBHbIii ypok. Pabora ¢ TekcTamu

o teme "MarauTHele SBiIeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl

1 MexaHnueckoe JBUKECHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuoreka [{OK

2 1
MEXaHHUYECKOTr0 ABUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE nIpsiIMOJIMHEWHOE 1 bubmmoreka [JOK
JIBYDKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nekenue. CpeqHsst © MTHOBEHHas 1
CKOPOCTH

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBUKECHHUS. 1
I'padux ckopocTH
Jlaboparopnast pabora "Onpenenenue
YCKOPEHHS Tella IIPU bubmmnoreka HOK

7 1 1
PaBHOYCKOPEHHOM JBUXEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

g CBoOomuHoe nagenne teia. OIbITH |
lanunes

9 PaBHOMEpHOE IBUKEHUE MO | bubmuoteka [IOK

oKpykHOCTH. Ilepron u yacrora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas u yrioBas

CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHUE
1 IlepBeb1it 3ak0oH HproTona. BekTop bubmunoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHOelicTBYIOIIAs cHUJia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6moteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6ec
bubnnoreka [JOK
15 Cuna ynpyroeri. 3axott I'yia https://m.edsog)_.[m/faneca2
16 Pewenue 3amau no reme «Cuia
YIOPYTOCTHU»
17 JlaGopatopHnas pabora «OnpezneneHue bubmmnoreka HOK
YKECTKOCTH HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Chita TpeHHS https://m.edsoc]fru/fanﬂ 38
19 Pemenue 3amag mo reme «Cuna bu6mmoteka IIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
Kod(pdurmenTa TpeHUs: CKOIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemrenue 3ampau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubnmorexa LHOK
\ https://m.edsoo.ru/ff0atb8e
TpeHus
) Cua TSHKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK
TATOTEHUA. Y CKOpEHHE CBOOOIHOTO https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "JIBrkeHue et

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no teme "Cuiia
24 TSIKECTU Y 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5{8
TSATOTCHUS
)5 IIepBas kocMHu4ecKas CKOPOCTb. bubmuoreka [JOK
HeBecoMocTh u neperpysku https://m.edsoo.ru/ff0af33c¢c
PaBHOBeCcHE MaTepruabHOM TOUKH.
AOGCOIIFOTHO TBEPIOE TEIIO.
26 PasHoBecue TBEpIOrO TENIA C Bubmiorexa OK
CHE TBCP https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmeHnT cuibl. LleHTp TsxecTn
PaBHOBeCcHEe MaTepuabHOM TOUKH.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpIOTO TEMA C©
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuinsl. LeHnTp TspKecTn
)3 Pemenue 3agad nmo reme "MomeHT bu6mmoreka IIOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
29 TeMe "MexaHN4eCcKOe IBIKEHUE bubmorexa HOK
. | ) https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
KonTponbhas pabota no teme
30 "MexanndecKkoe IBIKEHHE bubmorexa LHOK
N | ' https://m.edsoo.ru/ff0b06ec
BsanmonelicTBue Ten
31 Nmnynec Tena. Umnynse cuiibl. 3aKoH bubmuoteka [IOK




COXPAaHEHHU UMITyJIbCa. YIIPYroe nu
HEYIPYroe B3auMOJCICTBHE

Pemrenue 3agaud mo reMme "3akoH

https://m.edsoo.ru/ff0b07fa

bubnunorexa LIOK

32 COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢c
3 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnmnoreka HOK
34 Mexanuveckas paboTa U MOIIHOCTb hitps://m.c dso:)l.ru J0b0as4
35 PaboTa CHIIBI TSKECTH, CHIIBI bubmuoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBs3b 3HEprUU U paboTHI.
IloTrenunanbHas HEprus
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHUKE
40 JlaGopatopnas pabora «3yueHue bubnmnoreka HOK
3aKOHA COXPaHEHUS SHEPTUN» https://m.edsoo.ru/ff0bl12fe
41 KonebarensHOE IBUKEHNUE U €TO bu6nunorexa LIOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoneOaHusl. bubnmnoreka [JOK
Brinyxennsle koieOanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MareMaTH4ecKuil ¥ NpyKUHHBINA

MasiTHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHUSIX

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

Jlaboparopnas pabota «OnpeneneHue
YacTOTHI U Iepuoja KojaeOaHmi
PY)KUHHOTO MasTHUKA»

bubnunoreka LIOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHni
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Ipy3a»

bubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BOHEL. CBOWMCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJIHBI

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuieckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bubmuoreka [{OK
https://m.edsoo.ru/ff0b2 1fe

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI pE30HAHC
Ypok-koHpepeHus "YIpTpa3Byk u
uHOPa3BYK B IPUPOE U TEXHHUKE"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

but6mmoreka [IOK




Teme "3aKOHbI COXpPaHEHMUSI.
Mexannyeckue KoyiebaHus ¥ BOJTHBI"

KonuTponbhas pabota no teme

https://m.edsoo.ru/ff0b25f0

55 "3akoHbI coXpaHeHUs. MexaHnueckue
KoJieOaHUs U BOJTHBI"
DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
56
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "lkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpoxk-uccnenonanue "M3yuenue
. bubnuorexa [{OK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOHMIIBHOTO TeiedoHa
Pemenue 3agau Ha onpeneneHne
60 Y4acTOTHI U JJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi Ipupoa CBETa.
61 Ckopoctb cBeTa. BonmHoBbIe cBOMCTBA bubmmorexa LIOK
K Tb cBeTa. BoJIHOBBIE CBOMCTB
p https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. [IpsaMonuneitnoe
62 acIpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [TOK
PacpocIp ' https://m.edsoo.ru/ff0b3658
ComHua u JIyHsl
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
63 Pemenue 3amay Ha IpUMEHEHNE bubmmorexa TIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Tpenomnenue cBera. 3aKoH bubnuotexa [JOK




IIpECIOMJICHUSA CBETA

[TonHOE BHYTpEHHEE OTPa’KCHUE CBETA.

https://m.edsoo.ru/ff0b3aea

65 Hcnonb3oBanue MoJHOTO BHYTPEHHETO ng;;ifg;?ﬁ};()b 35
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopuas pabota "HccrienoBanne
66 3aBUCHMOCTH YIJIa IPEJIOMIICHUS
CBETOBOI'O JIy4a OT yIJla NaJeHUs Ha
rpanute "Bo3ayx-crekio""
Ypok-koHpepernus "Micnons3oBaHue
67 IIOJIHOTO BHYTPEHHETO OTPAXKECHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHASI CBSI3b"
68 JIunzel. OnTryeckast cuiia JIMH3bI bubmmorexa [IOK
https://m.edsoo.ru/ff0b3f2¢c
69 [TocTpoenue n3o0paxeHuil B JIMH3AX bubmorexa [IOK
https://m.edsoo.ru/ff0b444a
JlaboparopHnast pabora "Onpenenenue
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM brbmmorexa [IOK
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIe JTNH3HI"
71 Ypok-koHpepenmus "OnTudeckue bubnmnorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "JegexTs
3penus. Kak coxpanurts 3penue"
Pa3noxxeHue 6enoro ceera B CIEKTP.
74 OneiTel HetoToHa. Coxenue bu6muoreka [JOK

CIICKTPAJIbHBIX BETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0c0f4c




JlaGopaTopHas padota "OTBITHI 11O
pas3ioKeHuIo 6eJI0ro CBeTa B CIEeKTp U

bu6nmoreka [IOK

75 BOCIPUATHUIO LIBETA IIPEIMETOB IIPU UX hitps://m.cdsoo.ru/fl0c0e2a
HaOJIIOACHNH Yepe3 BETOBbIC
¢bubTper"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOICTBa CBETA: AMCIIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pesepdopaa u rmianerapHas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue u morjonieHue cBera
79 atomoM. KBanTel. JInneiuateie bubmmorexa [TOK
) ' https://m.edsoo.ru/ff0c144¢
CHEKTPBI
20 Ypoxk-nipaktukym "Habmtonenue bubmmoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI brbmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
%) Crtpoenue atomHOro siipa. Hykinonnas bubmuoreka [IOK
MOJIENb https://m.edsoo.ru/ff0c18ac
23 PanuoakTrBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mo teme: bu6nmorexa LIOK
"PagnoakTuBHBIE IPEBpAIICHUS" https://m.edsoo.ru/ff0c1b4da
85 [Tepuon monypacnana
VYpok-koH(pepenus "PaguoakTuBHbIE
P Gep bubnuoreka [{OK
86 W3JIy4€HHS B IPUPOJE, METUIIVHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakuuu. 3aKOHbI

87 COXpaHEHUs 3apsiIOBOTO U MacCOBOTO bubmmorexa [TOK
P p https://m.edsoo.ru/ff0c1c58
qucen

28 OHeprus CBA3U aTOMHBIX saep. CBsA3b bubmmoreka [JOK
MAacChl U DJHEPTUU https://m.edsoo.ru/ff0cld7a

29 Pemrenue 3ampau no reme "SnepHeie
peakuuun"

90 Peakuuu cuHTe3a u nenenusd saep. bubnmnoreka HOK
Ucrounuku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenuus "Anepuas

o1 sHepreTHka. JlefcTBus
PaZlMOAKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

9 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbie siBeHUS"

KonTponbhas pabota no teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBbI€ siBeHUS"
[ToBTOpEeHue, 060061IEHNE.

94 Jlaboparopubie paboThI MO Kypc bubmorexa HOK
" patop . P | ypey https://m.edsoo.ru/ff0c245a

B3aumopeiictBue ten
[ToBTOpenue, o6o0menue. Pemenue

95 ACYETHBIX M KaUE€CTBEHHBIX 3a/1a4 10 bubmmorexa [IOK
P " " https://m.edsoo.ru/ff0c2572
teme "TernoBbie mpoLecchl

96 [ToBTOpenue, 06o6meHue. Pemenue bubnmnorexa [JOK




pacyYeTHBIX M KAYECTBEHHBIX 3a7a4 110
teme "KIIJ] TerioBeIx aBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK

97 1
pPacyYeTHBIX M KAYECTBEHHBIX 3a7a4 110 hitps://m.cdsoo.r/f0e2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpenue, o6o0mIEHNE.
98 JIaGopatopHble pabOTEI 110 KypC 1 1 Bubmiorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBJICHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koebanus u 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTaMH 110 TeMe "CBeTOBEBIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06o6menue. Padora ¢
102 TekcTaMH 110 TeMme "KBaHnToBas u 1
sanepHas Gusmnka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUSA

1.2

1.3

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPAKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (HU3MUECKUX SBICHUHA B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,
IIPU 3TOM IEPEBOJUTH NMPAKTUUYECKYIO 3a]auy B YUEOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUZNUECKUX SIBICHUN

1.4

1.5

ONKCHIBaTh H3Y4YEHHbIE CBOHCTBA Tel M (U3MUECKHE SIBJICHMUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIOJNB3YEMbIX BEJIMYUH, HUX
0003HaueHMsI ¥ €AUHULIBI (PU3UUYECKUX BEITHMUUH, HAXOJUTh (OPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpapUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEJIMYUH

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBJICHUS W IPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa © 3allMCBhIBaTh €r0 MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil MPAaKTHKO-OPUEHTUPOBAHHOTO
XapaKTepa: BbIABIATH I[PUYUHHO-CICACTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruueckux ImaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

1.7

pemaTth pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIibl, CBS3BIBAIONINE (DU3MUECKUE BETMYMHBI: HA OCHOBE aHAIN3a

YCJIOBHUA 3aJayd  3allMCbIBaTb KpPATKOE YCIOBHC, IIOJACTABJIATH




¢buznyeckue BeIUYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMBIE JIJIsl PEUICHUS 3aja4, OILICHUBATh

PEATUCTUYHOCTD MOJYYEeHHON (U3UUYECKON BEIIUYMHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3nUYeCKUX METOJOB, B ONHCAHUU HCCIEJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANnoiokeHue  (TUHoTe3y),  pasiuyarb |
UHTEPIPETHPOBATh TOJYYEHHBIH pPE3y/lbTaT, HAXOIUTh OIIUOKH B

XO0J¢€ oIibITa, ACJIaTh BEIBOJBI I10 €I'0 pE3yjibTaTaM

1.9

1.10

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIC
MPEIINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OTBITa U (POPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUS C KCIOJb30BAaHUEM aHAJOTOBBIX U
u(ppoBBIX MPHOOPOB, 3aMUCHIBATh MOKAa3aHUS MPUOOPOB C yUYETOM

3aJJaHHOW a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JIPyro C HCIOJb30BAHUEM MPSAMBIX HW3MEPECHHN,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUSA, COOMpPAThH
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NPEJIOKEHHOMY IIJIaHy,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PH3MUECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOJINIl U TPaQUKOB, A€JIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICAOBAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIEIys
MpeJI0KEHHOW MHCTPYKIUU: MPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE MCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUMBI  JEHCTBUS TNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTepHU30BaTh MPUHLUINBI JEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHMCAaHUS,
UCTONb3ysl 3HaHUA O CBOHCTBaX (U3MUYECKUX SIBICHUM U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOAUTH TNpPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPAX)

MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM




KU3HM 111 oOecriedueHHs O€30MacHOCTH TMpU  OOpalieHuu ¢
npuOoOpaMy U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 310POBbs U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOYHHUKOB MHpopManuu B ceTd MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIUIO, KOTOpasl SBISETCS NPOTHBOPEYMBOU HIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBITNIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIpaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHer, BIaAeTh
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HHPOPMALIUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHHKOB WH(POpMAIUU (PUINICCKOTO
COJIep’KaHus, B TOM YHCIe MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, TPH STOM
IPaMOTHO UCIOJIb30BaTh HW3Y4YEHHBI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOXKIAThH BHICTYIIJICHUE NPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IIPOCKTOB 1 I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTh
0053aHHOCTH B rpymnmnec B COOTBETCTBHUHU C IMMOCTABJICHHBIMU 3aJladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL TI'PYIINbLI, BBbICTPAMBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUA

1.1

HUCIIOJIb30BaTh IIOHATHUA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

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

1.3

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B

OKpYXarolleM MUpe, B TOM uuciie (GU3NYECKUe SIBICHUS B MPUPOJE,




1.4

1.5

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

ONHKCHIBATh H3YYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBICHHUA,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICA  HCHOJB3YyEMBIX  BEJUYHH,
0003HaueHMsI ¥ €AUHULB! (PU3MUECKUX BEITMUYUH, HAXOJUTH (POPMYIIBI,
CBSI3BIBAIOIME JIaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpapUKHM  M3Y4YEHHBIX  3aBHCUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS M TIPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMyTUPOBKY 3aKOHa M  3alMCHIBAaTh €r0 MaTEeMaTU4YecKoe

BBIPAXXCHUC

1.6

00BSACHATH (hU3MUECKHE MPOLIECCHl U CBOMCTBA T€J, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIAaroB C TMOMOIIBIO 1 — 2 W3y4YEeHHBIX CBOWMCTBA

(bI/ISI/I‘ICCKI/IX HBHeHHﬁ, (I)I/ISI/ILIGCKI/IX 3aKOHa UJIM 3aKOHOMCEPHOCTHU

1.7

1.8

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBUSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, cBsI3bIBaONINE (PU3NUECKHUE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBl U (HOPMYIIHI,
HeoOXoauMbIe JUIsl €€ pelIeHUs, MPOBOAUTh pacdy€Tbl U CPAaBHUBATH
MOJy4eHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(U3nUEeCKUX METOJI0B, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEANOJIOKEHUE, OLICHUBATh NPABUIBHOCTh IMOPSIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (UINYECKUX SBICHUA WIN
(U3MYECKUX  CBOWCTB  Tel:  (OPMYJIHpOBaTH  IPOBEPSEMbIC
MPENIOIOKEeHNsI, CcOoOUpaTh  yCTAaHOBKY W3  IPEAJIOKEHHOTO

000py/I0BaHusl, ONUCHIBATh X0/ ONBITA U (OPMYITUPOBATH BHIBOIBI

1.10

BBITIOJIHATE IMPAMBIC H3MCPCHHUA C HMCIIOJIB30BAHUEM aHAaJIOI'OBBIX

nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YJIbTATHI




HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.12

MPOBOAWTH  HMCCIEAOBAHME  3aBUCUMOCTH  OJHOM  (u3HUecKoit
BEJIMYUHBI OT JPYrol C MCHOJIb30BAHUEM TMPSMBIX HN3MEPEHUN:
IUIAaHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpEHUs, CIeAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TpadHKOB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCIICAOBAHWA

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/IHCCKI/IX BCJIIMYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ciaeays HpeI[HO)I(eHHOﬁ HHCTPYKIIMHW, W BbBIYHUCIATH 3HAYCHHC

BCINYHHBI

1.13

1.14

1.15

1.16

1.17

CO6J'IIOI[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BaHHEM

XapaKTepu30BaTh MNPUHIUNBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SIBIEHHMH U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKUC YCTpOI\/JICTBa N U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM M CXEMaTHUYHBIM PUCYHKAM, COCTaBIIATH CXEMBI
DIIEKTPUUYECKUX IETMed C TOCIeAOBAaTebHBIM U TapauIeIbHBIM
COEMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIECTIeH

NPUBOJIUTH TNpPUMEPHl (HAaXOAUTh HWHPOpPMALUI0O O IpUMeEpax)
MPAaKTUYECKOTr0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 1711 oOecriedueHHs 0€30MacHOCTH MpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIICH cpefie

OCYIIECTBIISATh OUCK MHGOPMAIHH (PU3NUECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIMXCSA 3HAHUW U NYTEM CpaBHEHUSA
JIOTIOJTHATEIFHBIX HMCTOYHUKOB BBIJCIATh HWHGOPMAIUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCTOJb30BaTh TPU  BBHIMOJHEHUH YYEOHBIX 3aJaHUil  Hay4dHO-
HOMYJISIPHYIO JINTEPaTypy (GU3NYECKOTO COAEP>KaHUs, CIIPaBOYHBIE
Marepuainsl, pecypcbl cern MHTepHer; BuageTh  NpuUEMaMHU

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIMU U3 OJIHOM




3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

C0O3/1aBaTh COOCTBEHHbIC MUCHMEHHBIC U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUINIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3yIbTAThI
INPOCKTHON WJIM KCCJICIOBATEIIbCKON  JCSITEIBHOCTH, MPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapatr Kypca

(bu3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUCH

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpeesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaTh  €ro, aJeKBATHO  OLEHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIHKTHI

9 KJIACC

Kon
IpoBEepPsAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06p830BaTe.leHOI7[ nporpaMmmMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

pas3indaTtb SABJCHUA IO OMHCAHHUIO HUX XapPaKTCPHBIX CBOWMCTB ¥ Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/ILIGCKOC SBJICHUC

1.3

1.4

pacrio3HaBaTh TpOSBICHHE W3YYCHHBIX (U3MYECKUX SBICHUH B
OKpY’XarolleM MHUpEe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIETAThH

CYyILECTBEHHbIE CBOMCTBA (IIPU3HAKN) GUZNYECKUX SIBJICHUN

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MYECKHE BEJIWYMHBI, HpPHU OMUCAHUHM TMPABUILHO
TPaKTOBaThb  (PU3MYECKHH  CMBICT  HCHOJB3YyEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIME JIaHHYIO  (PU3MUECKYI0O BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TIpapUKHM  M3Y4YEHHBIX  3aBHCHMOCTEH

(bU3HYECKUX BEIUINH

1.5

XapaKTepu30BaTh CBOICTBA Tel, (hPU3NYECKHE SBICHHUS M IPOLECCHI,

HCIIOJIB3YysA H3YYCHHBIC 3aKOHBI, IIpU J3TOM JaBaTb CJIOBECHYIO




1.6

1.7

1.8

1.9

1.10

GbOopMyNUpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIPaXKECHHE

00BSACHATh (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPHUEHTHPOBAHHOTO  XapaKTepa:
BBISBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 HM3Y4YEHHBIX CBOMCTBA

bu3nUecKux ABICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemars pacu€THble 3a7auu (ONMparoUIvecss Ha cucTeMy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJNOCTAIOIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUsl, IPOBOJUTH pPacuéThl M OLEHHUBATh PEATUCTHUYHOCTh

MOJTy4EHHOTO 3HaYeHUS (PU3NIECKOIN BETMUNHBI

pacno3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEUINTh TPH HMOMOIIN
(bu3MUECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIENA0BAHUS, BBLACIAThH
IIPOBEPSIEMOE TPEAIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
IIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOAMTH OMBITHl MO HAOMIOJEHUI0 (UBNYECKUX SBICHUA WIN
(Gu3NYECKUX CBONCTB TEJI: CAMOCTOSITENBHO COOMPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUsS, OMHCHIBATH XOJl OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

NPOBOAWTH MPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHHI,
ompesieNsis CpeAHee 3HAaueHHUE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO MpHoopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DM3WYECKHX BEIMYUH C
MCIIOJIb30BaHUEM TMPSAMBIX W3MEpPEHUM: MIAaHUPOBATh HCCIEI0OBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh PpE3yJIbTaThl
HOJy4EeHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIUIU

rpauKoOB, JeNIaTh BHIBOJIBI IO PE3yIbTaTaM MCCIIEIOBAHUS

1.12

MPOBOAWTh  KOCBEHHBIE  HM3MEPEHHUS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEPEHHS], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY

U BBINOJHATH HW3MEPEHHUs, CIEeays MPEUIOKEHHOM WHCTPYKLMH,




1.13

BBIYUCIIATh 3HAYEHUE BEIWYMHBI M aAHAIU3UPOBATh IOJYYEHHBIE
pEe3yJbTAaThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHU I
coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1ab0paTOPHBIM 000PYTI0BAHUEM

1.14

1.15

pasinyaTh OCHOBHBIE INPHU3HAKM M3YYEHHBIX (PU3MUECKUX MoJelei:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPOE TEJIO0, TOUYCUHBIH UCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IJIAaHETapHas MOJENb aToMa, HYKJIOHHas

MOZCIIb aTOMHOI'O AApa

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

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

1.17

1.18

1.19

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-IPAKTHUUECKUX
3ajiay, ONTUYECKHE CXEMBI JIUIsl MOCTPOSHHs N300paKeHHUH B IMIIOCKOM

3epKajie u coOuparoIeii TuH3e

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: 0e30MacHOCTH TpU  OOpalieHun ¢
npruOopaMy U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAaHEHUS 3/10POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpYKaloIlel cpene

OCYIIECTBIISATh MOUCK MHPOpMAIUHN (PU3HUUECKOTO COAECPKAHUS B CETU
WutepHer, caMocTosTenbHO (OpMYIHpYs IOMCKOBBIA  3aIpoc,
HAaXOAUTh IYTH  ONpPENEJCHHUs  JTIOCTOBEPHOCTH  MOJyYEeHHOU
uHpOpPMAllMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HUCTOYHUKOB

UCIIOJIb30BAaTh IPH  BBHIMOJIHEHMH Y4E€OHBIX 3a/JaHuil  Hay4dHO-
HOMYJSIPHYIO JINTEPaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetu UHTepHeTr; BiameTts npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus UH(GOPMAIMHU U3 OTHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO37aBaTh COOCTBEHHBIC NHCHBMEHHBIE M YCTHBIC COOOLICHUS Ha
OCHOBe HWH(pOpPMAlMM M3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO

coJlepKaHusl, MyOJIIMYHO MPEICTABIATh PE3yJIbTaThl MPOEKTHOW WM




1.21

UCCIICOBATEILCKON  AEATEIBHOCTH, IPU  OTOM  T'PaMOTHO
UCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
GU3UKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3E€HTalUed ¢ y4€ToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpesiesaTh 00A3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTbH  €ro, aJcKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE€  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIHKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC

Kon
pa3neia

Koxa
3JIeMEHTAa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B TIOBHAHWM OKPYXAIOIIEI'O MHUPA

1.1

1.2

1.3

®duzuka — Hayka O mHpupoje. SIBiIeHUsS NPUPOIBI.
dusnueckre SBICHHUS: MEXaHMYECKHE, TEIUIOBEBIE,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BeIWYHMHBL M3MmepeHune (QuU3HMUECKUX
BenmuunH. @usnueckue npubopsl. IlorpemHocts

U3MepeHnuil. MexxayHapoHasi CUCTEMA €IMHUIL

EcrecTtBeHHOHAYUYHBIN METO/I HO3HAHUA:
HaONo/IeHue, TOCTaHOBKA  HAy4yHOTO  BOIPOCA,
BBIJIBIDKEHUE THUIOTE3, JKCIEPUMEHT II0 MPOBEPKE

T'HUIIOTE3, 00BsICHEHHE HaGJ’IIOI[aCMOFO SABJICHUA

1.4

1.5

Omnwncanue Q)HSHHGCKI/IX SBJICHHH C IIOMOIIBIO

MoJieJIen

[TpakTuyeckune paboOTHI:

W3mepenue pacCTOSHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.
Omnpenenenne pasMepoB MaJbIX TEIN.

N3mepenue TEMIIEpaTypbl pu ITOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

[NEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BELIECTBA

2.1

2.2

23

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYNBI, HX
pazMepsl.  OmbITHL, J10Ka3bIBAOIINE JHCKPETHOE
CTpOEHHE BEIECTBA

JBuxenne dactuy BemectBa. CBsI3b  CKOpPOCTH
JIBU)KEHUsI YacCTHL C TeMIeparypod. bpoyHoBckoe
nBrxkeHue, mubdysus

B3aumopeiicTBue yacTHI BelleCTBA: TPUTSKEHUE U

OTTAJIKUBAHHUC

24

AFpeFaTHBIe COCTOsAAHUA BCHICCTBA: CTPOCHUC T'a30B,



2.5

2.6

KUIKOCTEH W TBEPABIX (KPUCTAUIMUECKHX) TeJ.
B3anmocCBA3b MEXy CBOMCTBAMM BEILIECTB B Pa3HBIX
arperatHbIx COCTOSTHUSIX u ux aTOMHO-

MOJIEKYJIIPHBIM CTPOCHHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIbI

[TpakTiueckue paboThI:

OueHka JuamMeTpa aroMa METOJOM psioB  (C
ucrnonb3oBanueM pororpadmii).

OnbITl MO HAOMIOJCHUIO TEIJIOBOTO PAaCIIMPEHHS
ra3os.

OneiTbl 1O OOHapyXeHHIO  JACUCTBUS  CHJI

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

11 Mexannueckoe — gBrmkeHue.  PaBHoMmepHoe — u
. HEPAaBHOMEPHOE JIBM)KEHUE

12 Cxopoctb. CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM
' JBUKEHUH. Pacd€r myTH 1 BpeMEHU JBUKCHUS

SBnenue WHEPLIUN. 3aKoH UHEPLHH.

13 B3aumopeiictBue Ten Kak I[pUYMHA H3MEHEHUS

' CKOPOCTM  JBWXKEHMs Tel. Macca Kak —Mepa
MHEPTHOCTH TeNa

14 [InotHocts  BemectBa.  CBA3B  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelleCcTBa

3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TE

16 Cuna ynpyroctu u 3akoH ['yka. 3mepenne cumsl ¢
' MIOMOUIBbIO JUHAMOMETpA

37 SIBneHue TArOTeHMs U cuia TshkecTH. Cuila TSKECTH
' Ha JApyrux miaaHerax. Bec Tema. HeBecomocTh

"y Cuna tpeHus. TpeHUEe CKOJIbXEHUS U TPEHHUE MOKOS.
' TpeHune B npupoie U TEXHUKE

30 CirioXeHue Cuil, HalpaBJICHHBIX 10 OJHOM IPSIMOM.
' PaBHOelicTBYIOIIAsA CHIT

310 [TpakTuyeckue paboTHI:

OrnpesiesieHre CKOPOCTH PABHOMEPHOTO JBMIKEHUS




(rapuka B KHJIKOCTH, MOJEIU 3JIEKTPUUYECKOTO
aBToMOOWIS W Tak nanee). OmpenencHue cpeaHei
CKOPOCTH CKOJIbXEHHs Opycka WIM UIapuKa IO
HAKJIOHHON IiockocTd. OnpeneneHue IUIOTHOCTH
TBEépIOro  tena.  OMNbITBL,  JEMOHCTPUPYHOLINE
3aBHCUMOCTBh DPACTSDKEHUS (IedopManuu) MpyKUHBI
OT IPUJIOKEHHOW Cuiibl. OIBITHI, AEMOHCTPUPYIOLIHE
3aBHCHUMOCTB CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tela

H XapakTepa COIMPHUKACAIOIINXCS HOBCpXHOCTeﬁ

3.11

DusnuecKue SIBJICHNS B IIPUPOE: PUMEPBI IBUKECHUS
C Ppa3sIM4YHBIMU CKOPOCTSMHU B JXMBOW U HEKHUBOU

mpuponae, HeﬁCTBHC CUJIbI TPCHUS B IIPUPOJAC N TCXHUKE

3.12

Texnuueckue YCTPOMCTBA: JUHAMOMETD,

INOAIIHMITHUKN

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

4.2

I[aBJ'ICHI/Ie TBép,I[Ol"O tena. CriocoObl YMCHBIICHUS U
YBCIWUYCHUA NAaBJICHUSA
I[aBJIeHI/Ie raza. 3aBHCHMOCTH JaBJICHHA Ta3a OT

00BEma, TeMIeparypbl

4.3

4.4

Hepenaqa JaBJICHUA TBép)IbIMI/I TCJI1aMHU, XUAKOCTAMHU

u razamu. 3akoH [lackans. [ITneBMaTHYeCKHEe MAITMHBL
3aBUCHUMOCTh JIaBIIEHUS JKUJIKOCTH OT TJIyOHHBI.
I'mppocratnueckuit  mapagokc.  CooOmaronuecs

COCyIHbI. FI/II[paBJ'II/I"IeCKI/Ie MCXaHU3MBI

4.5

Atmocdepa 3emsn M aTMoc(epHOe JIaBJICHUE.
[TpyunHBl CyIIECTBOBaHUS BO3IYIIHOM 000JI0YKHU
3emun. OmneiT Toppuuennu. 3aBUCUMOCTh
aTMoc(epHOro NaBiIeHUS OT BBICOTHI HaJl YPOBHEM

Mopsi

4.6

4.7

W3mepenue atmocdepHoro nasiaeHus. [Ipubopsl s
U3MepeHUs aTMOC(HEPHOro JaBJIeHUS
[leficTBHe KUAKOCTH M Tra3a Ha MOTPYKEHHOE B HUX

Teno. BelTankuBaronias (apxumenoBa) cuiia. 3aKOH

Apxumena




4.8

[InaBanue Ten. Bo3gyxomnnaBanue

4.9

4.10

4.11

[TpakTryeckue paboOTHI:

HccenenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT
00béMa MNOrpy)XEHHOW B JKHUJAKOCTb YacTHU Tela.
OmnpeneneHne BbITAIKUBAIOIIEH CUIIbI, JEMCTBYIOLIEH
Ha TeJlo, IOIpy:KEHHOE B JKUAKOCTb. IIpoBepka
HE3aBUCHMOCTH BBITAJIKUBAOILIEH CUJIBI,
JEHCTBYIOIEH Ha TEJIO B JKUIAKOCTH, OT MAacChl Tela.
OnbIThl, JEMOHCTPUPYIOILINE 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CHJIbI, JCHCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00BEMa MOTPYKEHHOM B JKUAKOCTh
YacTh Tega W OT  IUIOTHOCTH  JKUAKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAaHUE

JIOJIKU U OTIpefiesieHUE €€ Irpy30M0AbEMHOCTH
dusnueckre SABJICHHS B NPUPOJE:  BIUSHUE

aTMOC(l)epHOFO JaBJICHHUSA Ha JKUBOM OpraHusMm,

TUTABaHKE PBIO

TexHUUeCKHe yCTPOICTBA: COOOIIAONINECS COCY/BI,
YCTPOMCTBO BOJIONPOBOAA, THUAPABIMYECKUM Ipecc,
MaHOMETp, OapomeTp, BBICOTOMEp, IOPIIHEBOM

HacCoC, apCoOMETP

PABOTA, MOIIIHOCTDB, SHEPT A

5.1 Mexanuueckas pabota
5.2 Mexanunyeckas MOIIHOCTD
53 [IpocTele MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs
. 10cKocTh. [IpaBuio paBHOBecHs pblyara
54 [TpuMeHeHMe paBuIIa paBHOBECHS pbluara K 0JIOKY
«3om0T0o€e  mpaBwio» MexaHukd. KoapduuneHt
5.5 IIOJIE3HOTO  JEeHMCTBHS ~ MexaHu3MoB.  IIpocteie
MEXaHU3MbI B ObITY U TEXHUKE
56 [ToreHnnanbHas DSHEPIUM Teja, MOJHATOrNO HaJ
' 3emnén
5.7 Kunernueckas sneprus
5.8 ITosHas MexaHU4ecKasi SJHEPIUsl. 3aKOH U3MEHEHUsS U




COXpaHEHUs MEXaHWYECKOU IHEPTUH
[TpakTrueckue paboTHI:
Onpenenenne  pabOThl  CHJIBI  TPEHUS  IPH
PaBHOMEPHOM JBHKEHHUU TeJla MO TOPU30HTAILHOMN

59 nosepxHoctu. MccnenoBaHue yCiIOBUM PaBHOBECHUS
peruara. M3mepenne KIIJ[ HaKIOHHOM IJIOCKOCTH.
N3yuenue 3akoHa  COXpaHEHUS  MEXaHUYECKOU
SHEPTUH

510 @dwusnyeckue SBICHUS B TPHUPOJE: PHIYard B TeEJe

' YeJIoBeKa
TexHuyeckue ycTpoicTBa: pblYar, MOABIKHBIN U

5.11 HEIOABIDKHEIA — OJIOKM, HAKJIOHHAS  IIJIOCKOCTD,
MPOCTHIE MEXaHU3MBI B OBITY

8 KIIACC
Kon Kon
IIpoBepsiemMble 3JIEMEHTHI COEP:KAHUS
pasjena 3JIeMeHTa
TEIUJIOBBIE SABJIEHUA

OcCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON

61 TEOpPHH CTPOCHMs BemecTBa. Macca W pa3Mmepbl

' MoJiekysn. ONBITBI, TOATBEPKIAIONINE OCHOBHBIC
MIOJIO’KEHUST MOJICKYJSIPHOKUHETUIECKON TEOPUHU
Mopenu TBEPAOTO, KUAKOTO W Tra3000pa3HOro

6.2 COCTOSIHUH BEIIECTBA. Kpucranmmaeckue u
amop(HbIe Tena

6

OObsicHEHHE CBOMCTB Ta30B, >KMJIKOCTEH M TBEPIBIX

6.3 Ten Ha OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHOKUHETHYECKON TEOPHH

6.4 CmaunBaHue U KallWUISIPHBIC SIBJICHUS

6.5 TennoBoe pacIIMpEeHHE U CKATUE

66 Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO

' TEIJIOBOTO ABM)KECHUS YaCTHII

6.7 Buytpennsis ~ oHeprusa.  CrnocoObl  U3MEHEHUs



BHYTPEHHE!N 3HEPIUM: TEIJIONEpEaaya U COBEPIIECHNE

paboThI
63 Bunel TEeIUIoNepe1adn: TEIIONPOBOAHOCT,
' KOHBEKIIMSI, U3JTy4YeHUe
KonuuectBo TemnoTel. VYaenbHas TeMI0EMKOCTh
6.9
BELIECTBA
TeriooOMeH u TeMJOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBieHne ¥  OTBepAEBaHHE  KPUCTAIIMYECKHX
. BEUIECTB. ¥ AeNIbHAs TEIUIOTA I1JIaBICHUS
[TapooOpa3oBanne u KoHjeHcanus. VcnapeHue.
612 Kunenue. VYaenpHas Temnora mapooOpa3oBaHusl.
' 3aBUCUMOCTh TEMIIEPATYPbI KHUIIEHUS oT
aTMoc(hepHOTro TaBICHHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IebHAas TEII0Ta CrOPaHUs
[Mpuammner  paboTel TemioBeIx aBurarencii  KI1J]
6.15 TEIUIOBOTO  JIBUTaTeNs. TeIuioBble JBUTATEIU U
3aIUTa OKpPYKaIOLIER cpebl
616 3aKOH COXpaHEHUs M MPEBpAlllCHHUs DJHEPruu B
. TEIUIOBBIX ITpoLieccax
[TpakTiueckue paboThI:
OnbiTel 1O OOHApyXEHUIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO NPUTSKECHHUS.
OnpIThl 1O BBIPAIIMBAHUIO KPUCTAJIIIOB MOBAPEHHOU
COJIM WJIM caxapa.
6.17 OnbITl 1O HAOJIOAEHUIO TEIUIOBOTO PACHIMPEHUS

ra3oB, )KUJAKOCTEU U TBEPABIX TEI.

OrnpesenieHne aBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD JaBJICHUS
BO3yXa OT ero o0béMa W HarpeBaHus WIU

OXJTAXKICHHA.




[IpoBepka runoTe3bl JIMHENHONW 3aBUCHUMOCTH JJIMHBI
CTOJIOMKA JKUIKOCTH B TEPMOMETPUUECKOU TPYOKE OT
TEMIIepaTypBbl.

Habmtoienne n3MeHeHus BHyTpEeHHEH YHEpruu Tela B
pe3yibTare Terionepeaayl U padoThl BHEIIHUX CHIL.
Hccenenoanue SABJICHUS TETI000MEHa npu
CMELIMBAHUM XOJIOJHOUN U ropsiueid BOJBI.
OrnpenesieHne KOJIUYECTBA TEIUIOTHI, IOJYYEHHOIO
BOJIOM ITPH TETNIOOOMEHE ¢ HAarpeThIM METAIUTMYECKUM
LUJIMH]IPOM.

Ornpenenenne yAaelbHOU TEIMJIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca uCrnapeHusl.

OmnpeneneHre OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

OnpeneneHue yaelbHON TEIUIOTHI IIIABJICHHS JIbJA.

6.18

6.19

duzuyeckre SBICHUS B MPUPOJE: MOBEPXHOCTHOE
HaTSDKEHME U KalWUIAPHBIE SIBJIEHUS B IPUPOJIE,
KpucTaJibl B mpupoje, usznydenue CouHua,
3aMep3aHue BOAOEMOB, MOPCKUE OpH3bI; 00pa3oBaHKe

POCEIL, TYMaHa, NHEA, CHETa.

TexHuyeckue yCTpOWCTBA: KalWUIAPbHI, MPUMEPHI
MCIIOJIb30BaHUs KPHUCTAJLIOB, KHUJKOCTHBIN
TEPMOMETp, JATUMUK TEMIIepaTyphl, TEPMOC, CHCTEMA
OTOIUIEHHUSI ~ JTOMOB, TUTPOMETPBI, IICUXPOMETP,

napoBas Typ6I/IHa, ABUTATCJIb BHYTPECHHET'O CrOPpaHUsL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

3J'IeKTpI/13 anysa  TCIIL. I[Ba poaa  SJICKTPHUYCCKUX

7.1

3aps70B

B3anmoneiictBue 3apspkeHHBIX Tel. 3akoH Kynona
7.2 (3aBHCUMOCTB CHJIBI B3aUMOJICHCTBHUS 3apsKEHHBIX Tell

OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
73 DneKTpuuecKoe oJie. HarnpsxénHnocTs

anekTpudeckoro mnoid. IlpuHnun cymepnoznnuu




ANEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTAPHbIN

7.4 ANEKTPUUECKUIN 3apsl. Crtpoenue aToma.
IIpOBOHUKY U AUDIIEKTPUKHU
7.5 3aKOH COXpaHEHHUS JICKTPUUYECKOTro 3apsiia
6 OJIEKTPUYECKUN  TOK. YCIOBHSl  CYIIECTBOBaHUSA
' AIIEKTPUYECKOr0 TOKa. MICTOUHHKYN MOCTOSIHHOTO TOKa
JleificTBUsL ~ 3JEKTpUYECKOTO  TOKa  (TEIUIOBOE,
7.7 XUMHUYECKOE, MAarHuTHOE). ODJIEKTPUYECKHH TOK B
JKUJIKOCTSAX U Ta3ax
- Onektpuueckass uenb. Cuia TOKa. DJIEKTPUUECKOE
' HaIpsDKEHUE
9 ComnpoTuBieHue MIPOBOJIHUKA. VY aensHoe
' COIMPOTHBIICHUE BEIIECTBA
7.10 3akon OMa 1Jis yyacTKa Lenu
1 [locnenoBarenbHoe W MapajICIbHOE COEIUHEHUE
' MIPOBOIHUKOB
PaGota ¥ MOUIHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
13 DJeKTpUUYECKUe e U MOTPEeOUTENN dIEKTPHUUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbIkaHne
ITocrossHHBIE MAarHuTHI. Bzaumopnencreue
7.14
MTOCTOSTHHBIX MarHUTOB
715 MarnutHoe none. MaruuTHoe moje 3eMJId U €ro
. 3HAYEHHUE JJIS )KU3HU Ha 3emie
.y OneiT Opcrena. MarHuTHOE MOJ€ 3JIEKTPUUECKOTO
. ToKa. [I[puMeHeHne 371eKTPOMAarHuTOB B TEXHUKE
JleficTBe MarHUTHOTO MOJSl HAa MPOBOJHUK C TOKOM.
17 DIIEeKTPOABUTATEIND MTOCTOSIHHOTO TOKA.

Hcnonp30BaHne 3JIEKTPOABUTATENEH B TEXHUYECKHX

YCTPOMCTBAX U Ha TPAHCIIOPTE



Oneitel  @apazess. SIBneHue  3JIEKTPOMArHUTHOU

7.18
uHaykuuu. [Ipasumno Jlenna
DIIeKTPOreHepaTop. CriocoOsr MOJTyYeHUS
7.19 ANEKTPUYECKON  DHEPruu.  DIJIEKTPOCTAHLIMU  HaA
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU
[TpakTuyeckue pabOTHI:
OneITel 1O HAONMIONEHUIO  DJICKTPHU3AIMH  Tell
WHAYKIHUEN U TIPU COTIPUKOCHOBEHUU.
HccnenoBanue NEHCTBUS JJIEKTPUUYECKOrO TMOJIS Ha
MIPOBOJHHUKY U TUICKTPUKHU.
COopka ¥ TpoBepKa padOTHI AICKTPHUYECKOM IIeTn
MOCTOSTHHOTO TOKa.
H3mepeHnue u peryimpoBaHue CUIIbI TOKA.
W3mepenue u peryInpoBaHue HANPSHKEHUS.
HccnenoBanue 3aBHCHMOCTH CHJIBI TOKA, HIIYIIETO
yepe3 pe3UCTop, OT COIMPOTUBICHHUS pe3ucTopa u
HAIPSDKEHUS Ha Pe3UCTOpe.
OMBITHI, JEMOHCTPHPYIOIIHE 3aBHCUMOCTh
720 AIIEKTPHYECKOTO COTMPOTUBIICHUS TMPOBOIHUKA OT €T0

JUIMHBI,  TUIOIIAAX  TIONIEPEYHOTO  CEeUeHUs U
MaTepuana.

[IpoBepka mpaBHJIa CIIOKEHUS HANPSHKEHUWA TpH
MOCJIEIOBATEILHOM COCJMHEHUU JIBYX PE3HCTOPOB.
[IpoBepka mpaBuia AN CWIBl  TOKa  TpHU
napauieIbHOM COCTMHEHUU PE3UCTOPOB.
Ompenenennie  pabOTBHl  DJIEKTPUYECKOTO  TOKa,
uaymero yepes pesuctop. OmnpeneneHne MOLIHOCTU
AIIEKTPUYECKOTO TOKA, BBLIETSEMOM Ha pe3UcTope.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, HIYIIETO
yepe3  JIaMIO4YKy, OT HamnpsbKeHUs Ha  HEW.
Onpenenennie KIIJ[ nHarpeBarensa. HMccnenoBanue
MarHUTHOTO B3aUMOJEHCTBUS MOCTOSSHHBIX MarHUTOB.

I/I3yquI/Ie MArgauTHOIO IOJA IIOCTOAHHBIX MAarHuTOB




npu UX OOBEOMHEHWH W pa3feneHuu. MccnemoBanue
JIEUCTBUSI  DJIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
crpenky. OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTH
CUJIbI B3aMMOJICMCTBHS KaTYIIKA C TOKOM U MarHurta
OT CWJIbI TOKa M HANpaBJCHUs TOKA B KaTYIIKE.
N3ydenue n1eicTBUSI MAarHUTHOTO MOJISI HA TPOBOJIHUK
¢ TokoM. KoHcTpympoBaHMe HW U3y4YeHHE PaOOTHI
AJIEKTPOJBUTATEIIS. N3mepenne KIT
AJIEKTPOJIBUTATEbHON  yCcTaHOBKH.  ONBITBI  TIO
HCCJICIOBaHUIO SIBIICHUS 3JIEKTPOMAarHUTHOM
WHIYKUWW: UCCJIEIOBAHME HW3MEHEHUN 3HA4YeHUs |

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBICHUS B TMPHUPOJIE: DIECKTPUUECKUE

SABJICHUA B aTMocq)epe, QJICKTPHUUYCCTBO  JKUBBIX

7.21 OpraHM3MOB, MAarHUTHOE TMoje 3eMiH, apeiid
IIOJIFOCOB, POJb MAarHUTHOTO MOJIA JUISl KU3HU Ha
3emJie, OJISIPHOE CUSHUE
TexHu4eckue yCTpOHCTBA: JIEKTPOCKOII, aMIIEpMETP,
BOJITMETP,  PEOCTaT, CYETYUK  DIIEKTPUUYECKOU
SHEPIuy, JJIEKTPOOCBETUTEIIbHBIE pubopHI,
7.22 HarpeBaTelbHble  DJEKTPONpPUOOpHl  (TIpUMEpHI),
AIIEKTPUYECKUE TPEJOXPAHUTEIH, DJIEKTPOMArHMT,
AIIEKTPOJIBUraTeNlb IOCTOSHHOIO TOKa, TI'eHEepaTop
MIOCTOSIHHOT'O TOKa
9 KUIIACC
Kon Konx
[IpoBepsieMble 21€MEHTHI COAEPHKAHUS
pasznena 3JIEMEHTa
MEXAHUWYECKUE ABJIEHUA
21 Mexanndeckoe JBHKEHHME. MarepuaibHas TOYKa.
8 . Cucrema orcuéra
8.2 OTHOCHUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE




HepaBnomepnoe MPSAMOJIMHEHHOE JIBH>KEHUE.

8.4 CpenHsiss W MIHOBEHHass CKOPOCTb Tella TMpHU
HEPaBHOMEPHOM JABM)KEHUU
g5 Yckopenue. PaBHOYCKOpEHHOE — IPSIMOJMHEHHOE
' JIBIJKEHUE
8.6 CBoOoauoe magenne. OneiTel [ anunes
PaBHOMepHOE BUXKEHUE 1O OKpYKHOCTH. [lepuos u
8.7 yacToTa oOpaienus. JIlunelHas u yriioBas CKOpOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepsbiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akon HeroToHa
8.11 [IpuHUUMI Cyneprno3uiy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cwia TpeHus: cuia TPEHUS CKOJBXKEHUS, CUjia
' TPEHHUs IOKOS, IPYTHe BUABI TPEHUS
214 Cuna TSHKECTH W 3aKOH BCEMHUPHOTO TSTOTEHHS.
' YckopeHnue cBOOOIHOTO TaIeHUs
%15 JBuxenne r1aner Bokpyr Connua. Ilepsas
' KOCMHUECKasi CKOpocTh. HeBecOMOCTh U meperpy3ku
%16 PaBHOBecue MarepuanbHON TOYKH. AOCOTIOTHO
' TBEPIOE TEIIO
%17 PaBHOBecue TBEPAOro Teina ¢ 3aKperIiEHHOM OChIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TskecTn
Nmnynec Tena. M3menenue ummynbca. mmynbe
8.18
CHUJIBI
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeaktuBHOE NBHXKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
g2 PaGora cun TskecTH, ynpyroct, TtpeHus. CBs3b
' SHEPruM U paboThI
823 [loTeHuumanbHass HSHEpPrusi Tejla, MOMHIATOrO Hal

MMOBEPXHOCTHIO 3eMJTH




8.24

[ToTeHIManbHas SHEPTUsl CHKATOU MPYKUHBI

8.25

8.26

Kunernueckas sueprusi. Teopema 0 KHUHETHYECKOM

SHEPruu

3aKkoH COXpaHCHUMA MEXaHUYEeCKOH OHEpPIrun

8.27

8.28

8.29

[TpakTuyeckue paboOTHI:

OmnpeneneHne  CpefHEH  CKOPOCTH  CKOJIBKCHUS
Opycka WM JBWXKCHUS NIapUKa TI0 HAKIOHHON
wiockoctu. OmnpenelieHHe YCKOpPEHUsl Tela Npu
PaBHOYCKOPEHHOM  JIBUKCHMH 10  HAKJIOHHOW
TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHHU TIPU
PaBHOYCKOPEHHOM  JIBIDKEHWUM 0e3  HavyalbHOU
CKOpOCTH.

[IpoBepka THUIOTE3BI: €CIH IMPHU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HaYalIbHOW CKOPOCTHU ITyTH OTHOCSTCS
KakK pian HEYETHBIX Yuceil, TO COOTBETCTBYHOIIUC
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

I/ICCJICIIOBaHI/Ie 3aBUCHUMOCTH CHUJIbI TPCHUA
CKOJIbXKCHUSI OT CHJIBI HOPMAJIBHOTO JIaBIICHHSL.
Onpenencane Kodp(UIMEHTa TPEHHUS CKOJBKCHHSI.
Omnpenenenne KECTKOCTH TNPYXUHBL. OmpenencHue
paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU
Tena o TOPU30HTAIEHON MIOBEPXHOCTH.
Onpenenenue pabOThl  CHJIBI  YIPYTOCTH — IIpU
noabEMe Tpy3a ¢ MCIOJIb30BaHHEM HEMOJBIKHOTO U

IMOJABMKHOTO OJIOKOB

®u3nyeckue SABJICHUA B TMPUPOAE: NPWIMBBI U
OTJIUBBI, JIBM>KeHHE TIuIaHeT COJIHEUHOM CHUCTEMBI,
PEaKTUBHOE JIBUKEHHE KUBBIX OPraHU3MOB
TexHuueckue yCTpPOMCTBA: CHUIOMETP, AATYUKH

MMOJIOKCHUA, PACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHNWYECKUE KOJIEBAHUA 1 BOJIHBI

9.1

KonebarenpHoe JBHKXCHUC. OCHOBHBIE
XapaKTCPUCTUKU KOJICOAHHMIA: nepuon, 4Yacrorta,

aMIUIATY/1a




9.2

MaremaTuyeckKuii M TOPYKUHHBIA ~ MasSTHUKH.
[IpeBparienrie  2HEPrUM  TpU  KOJIeOATETHHOM

JABWXKCHUU

9.3

94

3aTyxaroiue KOJIcOaHwMsI. Brinyxaennsbie

koJiebanus. Pesonanc

Mexannueckue BoOJHBI. (CBOMCTBA MEXaHUYECKHUX
BOiH. lIponosibHBIE M monepedHble BOIHBL J[nuHa
BOJHBI M  CKOPOCTb €€  pacnpoCTpPaHEHUS.
Mexannueckue  BOJIHBI B TBEPAOM  TellE,

celicMUYeCcKHE BOJIHBI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpaxkeHHUE 3ByKa

9.6

WHudpa3Byk U ynbTpa3Byk

9.7

[TpakTyeckue paboOTHI:

OnpeneneHue 49acToTbl M INEpUOAa KosleOaHUI
MaTeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 49acToTbl M INEpUOAa KoseOaHUI
HPY>KUHHOT'O MasiTHUKA

HccnenoBanue 3aBUCHMOCTH Iepuoja KoJeOaHMi
HOJBEIIEHHOI0 K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH Iepuoja KoJeOaHU
IPYKMHHOIO MasiTHUKAa OT Maccel rpysa. IIposepka
HE3aBUCHUMOCTH  IlepHoAa  KojebaHuUN  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a U KECTKOCTU
NpyXHuHbL. V3MepeHne yCKOpeHHs CBOOOJHOIO

naaCHusA

9.8

9.9

®dusznueckue SBJICHUS B npupoac: BOCHPUATUC
3BYKOB XUBOTHBIMHU, 3EMIICTPACCHUC, celicMU4YecKre

BOJIHBI, HYHAMH, 3XO

TexHu4eckue yCTpPOWCTBA: IXOJOT, MCIOJIB30BAaHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI

10.1

ONEeKTpOMarHUTHOE  Tojie.  DJEKTPOMarHuTHBIE

BosIHBI. CBOICTBA SJICKTPOMArHuTHBIX BOJIH



11

10.2 [ITxana 37€KTPOMArHUTHBIX BOJIH
103 OneKTpoMarHuTHas npupoja cera. CKopocTh CBETa.
' BonHoBBIE CBOMCTBaA CBETA
[TpakTyeckue paboTHI:
10.4 W3ydyeHne CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH C
MOMOIIbI0 MOOUIIBHOTO TeseoHa
dusnueckue SBICHHUS B NpUpOAE: OHOIOTHYECKOe
10.5 NecTBUE  BHJIMMOIO,  YIbTpadHOIETOBOTO U
PEHTI€HOBCKOI'0 U3ITy4eHUN
10.6 TexHuueckue yCTPOMCTBA: UCIIOJIb30BaHUE
' AIIEKTPOMAarHUTHBIX BOJIH /JIsi COTOBOM CBS3U
CBETOBBIE SABJIEHUA
11.1 JlydeBas monenb cBera. UcTouHMKH cBETa
11.2 [IpsamosinHENHOE pacCIPOCTPAHEHUE CBETA
13 Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpa)XEHMsI CBETa
114 [Ipenomiienne cBeTta. 3aKOH IIPEIOMJICHUSI CBETA.
' [TonHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JIunza. Xop ydeil B 1uH3€
116 OnTuueckas cuctema (oToanmnapara, MUKPOCKONa U
' TeJecKona
117 I'ma3 kak onrTuyeckas cucreMa. bim3opykocTs u
' JAJIbHO30PKOCTh
Paznoxxenne Oenoro cBera B crekTp. OmbITHI
11.8 Herorona. CrnoxeHue  CHEKTpajbHBIX  I[BETOB.
Hucnepcus ceera
[TpakTiueckue paboThI:
HccnenoBanue  3aBUCMMOCTH  yIja  OTPa)KEHHUs
CBETOBOTI'O JIy4ya OT yIJia MajeHusl.
119 N3yueHne XxapakTepUCTUK W300pakeHUs MpeaMeTa B
' IJIOCKOM 3€pKajie.
HccnenoBaHne 3aBUCMMOCTH  yIJla IPETOMIICHUS
CBETOBOI'O Jyya OT Yyrja TMaJeHuss Ha TpaHHIle
«BO3J1yX — CTEKJIO.




[Tomy4yenue n300paXkeHU C MMOMOIIBIO COOMparoIieit
JIMH3HI.

Onpenenenre POKYCHOTO PACCTOSHUS U ONTUYCCKOMN
CHUJIbI COOMPAIOIIEH JIMH3BI.

OnBITHI IO PA3IIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnpIThl 10 BOCHPUATUIO LIBETA IPEIMETOB IPU HX

HaOJIFOJICHUH Yepe3 [BETOBBIC (PHIIBTPHI

11.10

dusnyeckue SBICHHUSI B npupoac: 3aTMCHUA COJ'IHHa
u .HYHBI, OoB€Tra TCJI, OITHYCCKHEC ABJIICHHUA B

atMocdepe (1BeT Heba, pedpakius, paayra, MUPaK)

11.11

TexHudeckue  yCTpOMCTBA:  OYKHM,  IIEPHUCKOIL,

(i)OTO&HHapaT, OIITHYCCKHUEC CBETOBOAbI

12

KBAHTOBBGIE ABJIEHUA

12.1

Omnbwitel Pesepdopna u manerapHas Mozeinb aToma.

Mogens aroma bopa

I/ICHYCKaHI/Ie H TIOIJIOICHUE CBETA aTOMOM. KBaHTHI.

122 JIuneituaTele CEKTPBI
PaguoaktuBHOoCTh.  Anba, Oera- U ramma-
12.3
U3ITy4EHUs
124 Crpoenue aromHoro sangpa. HykinoHHas Mozens
' aTOMHOTO sapa. M30Tomnsl
125 PannoaktuBHbIE [IpEBPALLECHUS. Ilepuon
' M0JIypacnasa aTOMHBIX sJIEp
126 SnepHble peakuu. 3aKOHBI COXPAaHEHUS 3aps10BOTO
' Y MaccoOBOTO YHCEN
OHeprus CBA3M aTOMHBIX sjaep. CBs3b Macchl U
12.7
SHEPruu
123 Peakuun cunTe3a u neneHus sanep. Mcrounukn
' sHeprun CoJiHIIA U 3BE3]T
12.9 Snepnas oHepreruka. /[leficTBHe paaMOaKTUBHBIX
' U3ITy4YeHUH Ha )KUBbIE OPraHU3MbI
[TpakTiueckue paboThI:
12.10 HaOnronenue CIUIOMIHBIX M JIMHEHUYATHIX CIEKTPOB

W3JTyYEHUS.




HccnenoBanue TpeKOB: M3MEPEHNE SHEPTUHU YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paaroakTuBHOro GhoHa

dusnyeckue SBICHUSI B IMpupoac: €CTECTBEHHBIN

pasvoaKTUBHBII ¢om, KOCMHUYECKHE  JIyYH,
12.11 pPaaOaKTUBHOE W3JIyYEHHE MPUPOJIHBIX MHUHEPAJIOB,
JICHCTBUE PAJUOAKTUBHBIX M3JIy4YEHUN HAa OPraHU3M
YeJI0BeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona

HNPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOGOBaHMS K NPEAMETHBIM pe3yJibTaTaM
NpoBePsAEMOro 0a30BOr0 YPOBHSI OCBOEHUSI OCHOBHOI1 00pa3oBaTe/LHOM
TpeOoBaHus NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanust Ha ocHoBe PI'OC

[lonumanne ponu GHU3UKK B HAYYHOH KapTUHE  MHpa;
c(OPMHPOBAHHOCTh 0a30BBIX MPEJICTABICHUI O 3aKOHOMEPHOMH
CBSA3U U II03HABAEMOCTH SIBJICHUM IIPUPOABI, O POJIA SKCIIEPUMEHTA
B (usuke, o cucremooOpasyroued poiau (GU3MKH B pPa3BUTUU
€CTECTBEHHbIX HAyK, TEXHHUKHM W TEXHOJOTUH, 00 3BOJIOLHU
(Gu3NYEeCKUX 3HAaHUH U UX POJIU B LIEJIOCTHON €CTeCTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJ€ POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-
¢u3MKOB B pa3BUTHE HAyKH, OOBACHEHHME  IPOIECCOB

OKpYyKaromero Mupa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUsA O BUJAX MaTepuH (BEIIECTBO U MOJE), O JABMKEHUU Kak
crioco0e CyIIeCTBOBAHUS MaTepuu, 00 AaTOMHO-MOJIEKYJISIPHOM
TEOPUU CTPOEHUS BEILECTBA, O (PU3MUECKON CYIIHOCTH SIBJICHHM
Opupoabl  (MEXaHUYECKHUX, TEMJIOBbIX, JJEKTPOMAarHUTHBIX U
KBaHTOBbBIX); YMEHHME pa3IuyaTh SBJIEHUS [0 OINUCAHUIO UX
XapaKTEepHBIX CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX
naHHoe (u3Myeckoe sBJIEHUE; YMEHUE paclo3HaBaTh MPOSBICHHE
U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOIIEM MHUpE, BBLACIASA

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)




Bragenue ocHOBaMM NMOHATHMHOIO anmapara U CUMBOJIHYECKOIO
s3bIKa (DU3MKH U UCTIOIB30BAHUE MX JJISl PELICHUs yUeOHBIX 3ajay;
YMEHHUE XapaKTepHU30BaTh CBOMCTBA Telsl, (U3NYECKUE SBICHUSA U
MPOIECChl, HCHONBb3yd (QYyHAAMEHTAIbHBIE W HOMIIMPHYECKUE

3aKOHBI

VYMeHne OIHCEIBaTh HN3YUCHHBIC CBOMCTBA Tel M q)HSI/I‘ICCKI/IC

SABJICHUS, UCIIOJIB3YA (I)I/ISI/I‘ICCKI/IG BCJIMYHHBI

Brnagenne ocHOBaMHM METOAOB HAyyHOrOo MO3HAHHUS C Y4YETOM
coOnrofeHuss  mpaBui  Oe30mMacHOro  Tpynaa:  HaONIOJCHUE
(bu3HYECKUX SIBICHUIA:

YMEHHE  CaMOCTOATENBHO  COOMpaTh  AKCHEPUMEHTAIBHYIO
YCTaHOBKY M3 JaHHOrO Habopa o0OpyAOBaHUSA MO HMHCTPYKIIHH,
ONKCBHIBATh XOJA OMNBITAa MW 3alUCBIBaTh €0  PE3yNbTaThl,
(hopMyIUpOBaTh BHIBOJIBI;

MPOBEJICHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHHH (HU3NIECKUX
BEJIMYMH: YMEHHUE I[UIAaHMPOBAThb W3MEPEHHs, CaMOCTOSATEIHHO
coOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY 110 HWHCTPYKIIUH,
BBIUUCTIATh 3HAYEHHE BEIMYMHBI M aHAJIM3UPOBATH MOJyYEHHBIE
pe3yapTaThl € YYETOM 3aJaHHOM NOTPEIIHOCTH PE3YyJbTAaTOB
HU3MEPEHUI;

MPOBEICHNE HECIIOKHBIX OKCIEPUMEHTAIBHBIX HCCIEOBAHUM;
CaMOCTOSITENILHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
MPOBOJIUTh  HCCIENOBAHWE IO HMHCTPYKIHH, IPEICTABISATh
MOJTyYeHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEITMYUH B BUJE TaOIUL U
rpadMKOB, YYUTHIBATh IOTPEUNIHOCTH, JAEJaTh BBIBOABI II0

pe3yjibTaTaM HCCICAOBaHUA

[loHnMaHMe XapakTEepPHbIX CBOWCTB  (DU3MYECKHX  Mojenei
(MarepuanbHas TOYKa, aOCOJNIOTHO TBEPAOE TENO, MOJEIU
CTPOEHMS I'a30B, )KUJIKOCTEN U TBEPABIX TEJI, IJIAHETAPHAS MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTI'O $iJpa) U YMEHHUE MPUMEHSATh

WX JUIS OOBsICHEHUS (PU3HUECKUX MPOIIECCOB

YMmeHue o0bACHATh (PU3NUECKUE MPOLIECCH] U CBOMCTBA TEJ, B TOM
YUCJI€ W B KOHTEKCTE CHUTYyallUd NPAKTUKO-OPHEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIATH IPUYUHHO-CIIECTBEHHbIE

CBSI3M U CTPOUTH OOBSICHEHHE C OMOpPOIl Ha M3y4YeHHbIE CBOMCTBA




(bu3nuecKkux SBICHUN, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH W

MOACIN

YMenue pemarb pacuéTHbie 3aaaud (Ha 0aze 2 — 3 ypaBHEHHI),
UCIIONIb3YSl 3aKOHBI W (OPMYIbI, CBsI3bIBaIONIUE (DU3HUECKHE
BCJIMYHHBI, B YaCTHOCTH, 3aIllMCbIBATL KPATKOC YCJIIOBUC 3aJadvu,
BBISIBJISITH HEJIOCTAIOIIME JaHHbIE, BBIOUPATh 3aKOHBI U (POPMYIIBL,
HeoOXoauMbIe it €€ PpeHIeHHs, HCIOJIb30BaTh CIPABOYHBIC
JaHHbIC, MPOBOAMTH pacuy€Thl U OLICHUBATh PEATHUCTUYHOCTD
MOJyYCHHOTO  3HAueHWs  (PU3UYECKOM  BEIMYMHBL, YMEHHE
OTpEACIATh Pa3MEPHOCTh (DU3MUECKON BEIUYUHBI, MOTYYECHHOU

[P pELICHNUH 33]1a4U

YMeHue XapakTepu3oBaTh IPUHLMIBI JEHCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM YHUCIJIE€ OBITOBBIX MPUOOPOB, U MPOMBIIUIEHHbIX
TEXHOJIOTMYECKUX IPOLIECCOB 110 UX OMUCAHUIO, UCIIONb3Ys 3HAHUSA
0 CBOWCTBaxX (PM3MYECKUX SIBICHUNA M HEOOXOAWMBIC (PU3UYECKUE

3aKOHOMCPHOCTH

10

YMeHue HCIonb30BaTh 3HAHUS O (PUINYECKUX SBICHUSX B
MOBCETHEBHOM KU3HM JUIsi oOecriedeHus: Oe30MacHOCTH IpHU
oOpamieHun ¢  OBITOBBIMH  IpUOOpaMH M TEXHHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 370POBbS M COOJIOJNCHHUS HOPM
JKOJIOTHYECKOTO TOBEICHUS B OKPYXKaloLeW cpene; MOHUMaHHE
HEOOXOIUMOCTH NMPUMEHEHHUSI JOCTIKEHUN (DU3UKH U TEXHOJOTUH

IJI palluOHAJIBHOTO ITPUPOAOIIOJIB30BAHUS

11

OmnbIT MoMcka, npeodpazoBaHMsl U MPEACTABICHUS HUHPOpPMALUU
(U3MYECKOTO COAEpPKAHMSI C HCIIOJIb30BAHUEM HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHi; YMEHHE OLICHHUBATH
JIOCTOBEPHOCTH MOJy4EHHOW MHPOpMAIIMN HA OCHOBE UMEIOLIUXCS
3HAHUW W JIONOJHUTENIBHBIX MCTOYHHUKOB; YMEHHUE HCIOJIb30BATh
IpU  BBHIIOJHEHUM y4YEOHBIX 3aJlaHUNl  HAay4HO-TIOMYJSPHYIO
IuTeparypy (U3MYECKOro CO/epKaHUs, CIpaBOYHbIE MaTepHaIbl,
pecypcsl cetu VHTepHer; BianeHue 0a30BBIMU HaBBIKAMH
npeoOpa3oBaHuss MH(POpPMALMKM W3 OJHOM 3HAKOBOW CHUCTEMBI B
JIPYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE

COO6IJ_ICHI/IH Ha OCHOBC I/IH(I)OpMaL[I/II/I U3 HECKOJBKUX UCTOYHHUKOB



HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA

019 11O PU3UKE
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe JBumkeHue. MarepuanbHas Touka. Cucrema OTcuérta.
' OTHOCHUTENBHOCTD IBUKEHUS
- PaBHOMepHOE U HepaBHOMepHOE ABMkeHHE. CpenHsas ckopocTs. Dopmyna
' JUIsL BBIYMCIICHUS CPEHEN CKopocTu: v = S/t
PaBHOMEpHOE TPAMONMHENHOE JBUKEHUE. 3aBUCUMOCTb KOOPJIMHATHI Tela
OT BPEMEHH B CIIy4yae paBHOMEPHOI'O IPSMOIMHEWHOTO IBUKEHUS:
13 xX(1)=x, +vut
I'paduku 3aBUCUMOCTH OT BPEMEHH ISl MPOEKLUHUU CKOPOCTH, MPOEKIHH
IIepeMElIeHUs, IIyTH, KOOPAMHATBl NPH PABHOMEPHOM IPSIMOJIUHEHHOM
JBUKCHUH
3aBUCUMOCTh KOOPJIMHATBI T€la OT BPEMEHH B CIydae PaBHOYCKOPEHHOTO
IIPSIMOJIMHENHOTO JBUKCHMUS:
2
Syf)=vy = f+ay = ;
2
@opMyIbl Ui MPOEKLHUHU IEPEMEILEHHUS, IPOCKIIUU CKOPOCTU U IIPOEKIUHU
YCKOPEHUS IIPH PAaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUH:
2
1.4 5. (O =vy, -r+a].-3.
U_\'('f) =Upy T4, L,
a,(f)=canst,
Ul.‘c: - lel zzaxsr
I'paduku 3aBUCUMOCTH OT BpPEMEHH Ui MPOEKIUH YCKOPEHUs, MPOEKIUU
CKOPOCTH, NPOEKIUH IEPEMEIICHUS, KOOPAWHATHI NMPH PABHOYCKOPEHHOM
MIPSAAMOJIMHETHOM JIBUJKCHUU
CBobonnoe manenue. @opMysbl, ONMUCHIBAIOLINE CBOOOAHOE IMaJeHHE Tela
[0 BEPTUKAIN (IBUKEHHE TeJla BHU3 WM BBEPX OTHOCUTEIBHO IMOBEPXHOCTH
1.5 3emin). I'paduku 3aBUCUMOCTH OT BpPEMEHM MJIsi NMPOEKLIUU YCKOPEHHS,

MMPOCKIHUU CKOPOCTU W KOOPAWHATHI IIPpHU CBO6021HOM nmaacHuu TEjIa I10

BCpTUKATIN



1.6

CKOpoCTh PaBHOMEPHOTO JBHIKCHHS Tela 1O OKpy)KHOCTH. Hampasienue
CKOPOCTH.

dopmyia Ui BIYMCICHUS CKOPOCTH Yepe3 paauyCc OKPY)KHOCTH M IEPUO/T
oOpareHus:

2R
T

IlentpocTpeMutenpbHoe yckopenue. HampasiieHue LEHTPOCTPEMUTENIBHOTO

yckopenus. @opmyra [ BBIYUCICHUS YCKOPEHUSI:

®opmyia, cBsI3bIBaroLIas IEPUOJI U YaCTOTY OOpallleHus:

vl
T

1.7

Macca. IInotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:

_m
V

1.8

Cua — BCKTOpHas1 (bHSI/I‘leCKaH BeanunHa. CloskeHue Cuil

1.9

1.10

SBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HerotoHa:

F=m-a

CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOPA CUJIbI,

JICHCTBYIOLIEH HA TEJIO

Bzaumopeincreue ten. Tpernit 3akoH HeroToHa:

Frg=-Fis

1.12

TpeHHe IMOKOSI U TPCHUC CKOJIbXKCHUA. q)opMyna AJIs1 BBIYUCIICHUA MOOYJIA

CHJIBI TPCHUSA CKOJIbXKCHUS:

Frp:"l'""ll'r

1.13

Hedopmarus Ttena. Ynpyrue u Heympyrue aedopManuu. 3aKOH YIpyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TSATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:



my - M,
F=G. .1 _2
R
Cuna tspxecTd. Y CKOpeHHe CBOOOIHOIO MaJAeHHUS.
dopMyia Juisi BBIMUCICHUS! CHIIBI TSHKECTU BOJIM3U MOBEPXHOCTH 3emiu: F =
mg.
JIBrxenue manet Bokpyr Comnnna. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku

I/IMHy.]'IBC T€JIa — BEKTOpHaA (bHSI/I‘leCKaj[ BCJIIMYHHA.

1.15 p=ms
Nmnynbe cucremsl Ten. M3menenune uMmirysibsca. IMITynbC CUiibl
3aKOH COXpaHEHUs UMITYJIbCA JJIA 3aMKHYTOW CHCTEMBI TEJI:
1.16 p=myUy +m, U, =const
PeakxTtuBHOEC NBHKECHHE
Mexanuueckasi pabora. @opmyna Ajsi BEIYUCICHUS paObOThI CUIIBL:
A=Fscosa
L7 MexaHndeckass MOIIIHOCTh:
n=4
[
Kunernueckast u noteHmanbpHas sHeprus. Gopmysna Jij1si BEIYUCICHUS
KMHETUYECKOMN YHEPruu:
2
1.18 .
Teopema o kuHeTHUECKOU SHEpPrun. Popmyrna sl BBIYUCICHUS
MOTEHIIMATBLHON SHEPTUH TeJIa, TIOIHITOTO
HaJ 3eMIEN:
E,=m gh
MexaHudeckasi SHEPTHS:
E=E;.+E »
1.19 3 .

AKOH COXpaHEHHUs MeXaHW4YecKo sHepruu. GopMyia Jijis 3aKoHa
COXpaHEHHUs MEXaHWYECKON YHEPTUU B OTCYTCTBHUE CHJI TpeHUs: £ = const.
[IpeBpanieHne MEXaHMUECKOW SHEPTUU NP HATTMYUH CUIIBI TPEHHUSL.

1.20 [IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.



1.21

Peruar. MomenT cuisl: M - Fl.

VYcioBue paBHOBECHS pblyara:

M +M, +..=0
[ToaBrxHBIN 1 HeTOABWKHBIN O0510Kku. KITJI mpocThIXx MEXaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiieHne TBEPAOTO TENA.

(DOpMYJ'Ia JJIsI BBIYMCIICHUA JaBJICHUSA TBépI[OFO TCIa:

_F

JlaBnenue raza. ATMocdepHOe 1aBlIeHUE.
M'uapocTaTnyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.

CDOpMy.TIa JJI1 BBIYUCIICHUA JAaBJICHUS BHYTPHU JKUIAKOCTH:

P=pgh+Dp,
1.22 3akoHn [lackansa. ['uapaBnuyeckuii npecc
3akon Apxumena. DopMmyna ISl ONPEACICHHUS BBITAIKUBAIOIICH CHIIBI,
JEUCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B AKUIKOCTh WM ras:
1.23
Fam =PEV
VYcnosue miiaBanus tena. [lnaBanue cyoB v BO3AyXOIJIaBaHUE
Mexanudeckue kosieOaHWsA. AMIUIMTYAQ, TEPUOJ U YacToTa KOJIeOaHUH.
124 dopmyra, CBSI3BIBAIONIAS YACTOTY U IEPUOJ KOJIECOAHUIA:
yol
T
{95 MareMaTnueckuii U INPYKUHHBIM MasTHUKU. lIpeBpallieHne s>HEpruu Inpu
' KOJIEOATEIHLHOM ABUKEHUU
1.26 3aryxatomue kojebanus. Beinyxaennoie konedanus. Pezonanc
Mexanudeckue BoJHbI. [IpogosibHbIE U MONIEpeYHbI€ BOJIHBI. J[JIMHA BOJIHBI U
1.27 CKOpPOCTb pacrnpOCTPaHEHUS BOJHBI:
h=v-T
198 3ByK. ['poMKOCTh U BbICOTa 3BYKa. OTpakeHHe 3BYyKOBOM BOJHBI HA TpaHULIE
' nByX cpel. MH(pa3Byk U ynbTpa3ByK
199 IIpaxmuueckue pabomol

I/I3MCpCHI/IC CpC,[[HCﬁ IIJIOTHOCTHU BCHICCTBA, apXHMCHOBOﬁ CHIJIBI; JKECTKOCTH



1.30

IPY>XKUHBL; KO3((UIIMEHTA TPEHUS CKOJIBXKEHUS; PA0OThI CUIIBI TPEHUS, CUIIBI
YIIPYTOCTH; CPEIHEH CKOPOCTH ABIIKEHHS OpYyCKa M0 HAKJIOHHOM MJIOCKOCTH;
yCKOpeHUsl Opycka IpH JBUKEHHUU IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuosia KojeOaHU MaTeMaTH4eCKOr0 MasTHUKA; YacTOThl M IEPHOAA
Kosie0aHUH MPY)XKMHHOTO MAasTHUKA; MOMEHTa CHIIbI, JEHCTBYIOIIErO Ha
pplyar; paboOThl CHUJIBl YINPYrocTW MpU MNOABEME TIpy3a C IOMOIIBIO
HEMOJBI)XKHOIO 0JioKa; pabOThl CHIIBI YIPYroCTH NpU MOABEME Ipy3a ¢
MTOMOIIIBIO TTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIbI OT 00bEMa MOrpyXEHHON
JaCTu T€j1a U OT IINIOTHOCTH KHUJAKOCTH, HC3aBHCHMOCTHU BBITaJIKI/IBaIOH_IeI;'I
CHJIBI OT MaccChl TeJa; CHJIbl TPEHUS CKOJbXEHHsI OT CHJIbI HOPMaJbHOIO
AaBJICHUA W OT poJa IOBCPXHOCTU, CHUJIBI YIIPYI'OCTH, BO3HHKaIOHI€fI B
IpYy)XHHE, OT CTENeHH AedopManuy NpyKUHBI; YCKOpeHHsl Opycka OT yria
HAKJIOHA HANpaBISAIONICH; meproAa (9acToThl) KojJeOaHWH HHUTSHOTO
MasTHUKA OT JUIMHBl HUTH; Nepuojia KoueOaHui MpYy>KMHHOTO MasTHUKA OT
MacChbl Tpy3a M KECTKOCTH NPYXKHUHBI, HCCIEAOBAHWE HE3ABUCUMOCTH
nepuosia KosieOaHWH HUTSHOIO MasTHHKAa OT Maccel rpys3a. IIpoepka

YCJIOBUs PABHOBCCHUSA pblyara

Qusuueckue sereHuss 6 npupode. TIPUMEPbl IBIKEHHUS C Pa3InYHBIMU
CKOPOCTSIMM B JKMBOW M HEXHMBOM NIPUPOAE, NECUCTBUE CUIBI TPEHHUS B
IIPUPOJIE M TEXHUKE, NMPWIMBBI U OTJIMBBI, JIBWXKEHUE IaHeT COIHEUHOU
CUCTEMBI, PEAaKTUBHOE JBWKCHUE MXUBBIX OPraHU3MOB, pblYard B TeEJe
YeJI0BEKa, BIMSIHUE aTMOC(HEPHOTro JIaBJIECHUS Ha )KMBOI OpraHusMm, IjiaBaHue
pBIO, BOCHPHUATHE 3BYKOB JKMBOTHBIMHU, 3EMIIETPSICEHHE, CEHCMHYECKHE

BOJIHBI, HYHAMH, 3X0O

1.31

2.1

Texnuueckue ycmpoticmea: CIMJIOMETP, NaTYUKU TOJO0XKEHUS, PACCTOSHUS U
YCKOpPEHUs, IUHAMOMETp, MOAIIMIHUKHA, PaKeThbl, pblyar, MOJBMKHBIM H
HETOJBY)KHBIA OJIOKH, HAKJIOHHAS IIOCKOCTb, IPOCThIE MEXaHU3MBI B OBITY,
COOOIIAIOIINECS COCY/IbI, YCTPOHCTBO BOJIONPOBO/IA, THIPABIMUYECKUI TIpece,
MaHOMeTp, 0apoMeTp, BbICOTOMEp, MOPLIHEBOI HAcoc, apeoMeTp, IXOJIOT,

HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY  TEXHUKE
TEIIVIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETHYECKOM TEOpUH CTPOECHUS

BellecTBa. Mojenu TBép,[[Ol"O, KHUIKOIoO M 1"213006p213HOFO COCTOSIHUH

BeniectBa. Kpucrannuyeckue u amopdusle Tena




JIBwxenue wdactui BemecTBa. CBsI3b CKOPOCTH JIBMDKCHHS YacTHI[ C

22 Temreparypoil. bpoynoBckoe nBmxenue, 1uddysus
23 CMaunBaHue U KalWLISPHBIE SIBICHUS
2.4 TennoBoe pacuIMpeHue U ckaTue
2.5 TennoBoe paBHOBECHE
Y Buytpennsas sueprus. PaGora u Teruonepenadya Kak crocoObl M3MEHEHUs
' BHYTPEHHEHN SHEPruu
2.7 Bunel Tennonepenayn: TENIONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHUE
Harpeanne u oxnaxaenue Ttein. KoaudecTBo TemioTel. Y aenbHas
78 TEIUIOEMKOCTb:
O=cml(t,—t)
3aKOH COXpaHEHMs SHEPTUU B TEIUIOBBIX IpoIeccax. Y paBHEHUE TEIIOBOTO
2.9 Oananca:
O +0, +..=0
Hcnapenue u xoHaeHcauusi. MI3MeHeHHe BHYTpEHHEH >HEpPruu B Ipolecce
2.10 ucrapeHuss W KoHAeHcauuu. Kumnenue KuAKoCcTH. YenbHas TeIora
napooOpazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3iyxa
[InaBnenne u xpucraumsanus. l3MeHeHue BHYTpEHHEH OHEPruu IIpH
IJIABJICHUU U KPUCTAJUIM3AlMU. Y AeNIbHas TEIUIOTa MJIaBICHUS:
2.12 0
o
13 BHyTpeHHsA »HEprus cropaHus TOIUIMBA. YJENbHAas TEIUIOTa CrOpaHUs
' TOIIUBA: ¢ = O/m
2.14 [Tpunumns! padots! TemnoBbix asurareneil. KITJ[ teroBoro asuraresns
IIpaxmuueckue pabomul
WN3mepenne  ynenapbHOW — TEMJIOEMKOCTM  METANIMYECKOTO  IWIIMHIPA;
KOJMYECTBA TEIUIOTHI, IIOJyYEHHOTO BOJONM KOMHATHOM TEMIIEpaTyphl
515 (GUKCUpOBaHHOM Macchl, B KOTOPYI OIyIIEH HarpeTblii IMIMHAD;

KOJIMYECTBA TEILIOTHI, OTJAHHOTO HATPETHIM LWIMHAPOM, IIOCIIE OIyCKaHUS
€ro B BOJly KOMHAaTHON TeMIIEpaTypbl; OTHOCUTEIBHON BIaXKHOCTH BO3/1yXa;
YAEIBHOM  TEIUIOTHl  IUIaBJICHMS Jibaa. McecinenoBaHue  M3MEHEHMS

TEMIICPATYPbI BOABLI IIPHU PA3JIMYHBIX YCIIOBUAX; ABJICHHUA TeraooOMeHa npu




CMENIMBAHUU XOJIOAHOM U TOpsueH BOBI; MPpOIecca HCTIapESHUS

Dusuueckue  A61EHUSA 6 npupode: IIOBEPXHOCTHOE HaTs2KCHUC u

KallWJUIAPHBIC ABJICHUA B MNPUPOAC, KPUCTAJUIBI B IMPUPOAC, H3IIYUCHHUC

216 ConHna, 3amep3aHue BOAOEMOB, MOpCKUE Opu3bl; 00pa3oBaHME pOCHI,
TyMaHa, UHesl, CHera
Texnuueckue  ycmpoticmeéa. — KalWJUIAPbl, INPUMEPbl  UCIOJIb30BAaHUS
517 KPUCTAJUIOB, JKUAKOCTHBIM TEPMOMETp, JaT4YUK TEMIIEpaTypbl, TEPMOC,
' cucTeMa OTOIUICHMs JIOMOB, TMIPOMETpPBI, IICUXPOMETp, MapoBas TypOMHA,
JIBUTaTeNlb BHYTPEHHETO CrOPaHUs
3 SJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 OnexTpuszanus Tei. J[Ba Buaa 3JeKTpUUECKUX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHbIX Tedl. 3akoH Kynona
33 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
14 Onexrpuueckoe mnojue. Hampsx€HHOCTh 3nekTpuueckoro mnosid. I[lpunumn
' CYIEPHO3UINH IEKTPUUECKUX M0JIeH (Ha KaYECTBEHHOM YPOBHE)
15 Hocurenu snextpuueckux 3apsaoB. JleicTBUE 3JIEKTPUYECKOrO MO Ha
' ayIeKTprueckue 3apsaabl. [IpoBOAHUKN U TUAIIEKTPUKU
[TocTosiHHBIN 3nexkTpudyeckuil Tok. [leiicTBus snexTpuyeckoro Toka. Cumia
3.6 Toka. Hanpsixenue.
I=q/t, U=A4/4
37 DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE MIEKTPUUECKOE CONPOTUBIICHNUE:!
' R =pl/S
3.8 3akon OMa it yyacTka snektpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapannensHoe coelMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHHUS:
U=U:I=I+1I, R:%.
CMmenranHbIe COETMHEHMSI TPOBOTHUKOB
3.10 Pabora u MmoutHOCTb 3nekTpuueckoro Toxka. A = Ult, P = Ul

3.11

3akoH Jlxxoynsa — Jlenua:

O=I"R-t




OnbiT Opcrena. MarHuTHOe MoOJie MPSMOTO MPOBOJHUKA C TOKOM. JIMHHMM

312 MAarHUTHON MHIYKLIHHU
313 MaruuTHOE MOJiIe MOCTOSSHHOIO MarHuTa. B3auMoJelCTBHE IOCTOSHHBIX
' MarHuToB

3.14 JlelicTBME MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM

3.15 OnsiTel @apanes. SBneHue 3neKTpoMarHuTHON MHAYKIuK. [IpaBuino Jlenua
IIpaxmuueckue pabomul
W3mepenue HSIEKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; PaOOTHI AIIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucTopbl, JaMIOYKa), OT HAMNpPSHKEHWs HAa KOHIIAX IPOBOJHUKA,

3.16 3aBUCHMOCTH COIPOTUBICHUS OT JJIMHBI TPOBOJHHUKA, TIUIOMIAIU €ro
MONIEPEUHOT0 CEYEHUS U YJIETbHOTO COMPOTUBIICHUS.
[IpoBepka  mpaBuna A ANEKTPUYECKOTO HaANPSDKEHUS npu
MOCJICIOBATEIbHOM ~ COCJMHEHWW TPOBOJAHUKOB; TIpaBWiIa JJIS  CHJIBI
ANEKTPUYECKOTO TOKa TpPU MapaJICIbHOM COEIWHEHUH MPOBOAHHUKOB
(pe3ucTOpHhI U JIAaMITIOYKA)
DQusuueckue A61eHUs 68 npupode. DIEKTPUUYECKHE SIBICHUS B aTMocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OpPraHU3MOB, MAarHUTHOE ToJie 3emid, Jpeid
MIOJIFOCOB, POJIb MATHUTHOTO TIOJIS JJIS )KU3HHU Ha 3eMJIe, MOJISPHOE CUSTHUE
Texuuueckue ycmpoucmea: 3JIEKTPOCKOII, aMIIepMETpP, BOJbTMETP, pPeocTar,
CUETYMK DJIEKTPUUYECKON DHEPIrHH, DJICKTPOOCBETUTENbHBIE MPHOOPHI,

3.18 HarpeBaTeNbHbIE AEKTPOnpUOOPHI (mpumepsr), JJEKTpUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOABUTATENb MOCTOSHHOTO TOKA,
TeHEPaTOp MOCTOSTHHOTO TOKA

3.19 DOnekTpoMarHuTHbIe BOJHBIL. [1Ikana 35eKTpoMarHuTHBIX BOJIH

3.20 JlyueBast Mmoaenb cBeta. [IpsimonnHeiiHOe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 JHucnepcus cseta

304 JInnza. Xop nyyen B uH3e. DOKYCHOE PACCTOSHUE JMH3BL. ONTHYECKas cuia

' muH3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckrue Ipuoops
3.26 Ipaxmuueckue pabomol



N3mepeHne onTHYecKoi CHITbI COOMPAFOIIEH JTUH3BI; (POKYCHOTO PACCTOSTHUS
cobupatomield JTUH3BI (IO CBOWCTBY paBEHCTBA pPa3MEpPOB IpeaAMeTa u
M300paXkeHus, KOT1a MpeIMeT pacloiokeH B JBOHHOM (OKyce), moKazaTes
IIPEJIOMJIEHUS CTEKIIA.

HccnenoBanne cBoiicTBa H300pa)K€HUS, IMOJYYEHHOTO C  IOMOILBIO
cobuparomiell JUH3bl; U3MEHEHHs (POKYCHOTO PACCTOSHUS JABYX CIOKEHHBIX
JIMH3; 3aBUCHMOCTH yIJia IPEJIOMIICHUSI CBETOBOTO Jy4a OT yIjia NajJeHus Ha

Ir'paHuIC «BO3AYX — CTCKIIO»

Qusuueckue saenenus 6 npupoode: 3armeHus ConHua u JlyHbl, LBeTa Tel,

327 ONTHYECKHUE ABJICHUS B aTMocdepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
308 Texuuueckue ycmpoiicmea: OYKH, TEPUCKOI, (oToarmmapar, ONTHUYECKUE
' CBETOBOJIbI
4 KBAHTOBBIE ABJIEHUA
il PamuoaktuBHOCTh. Anb(a-, Oera-, ramma-usznydeHus. Peakiuum anbda-u
. Oera-pacmaga
4o OmneiTel Pesepdopna mo paccesauro anbda-vacturl. [lmaHerapHas Mojenb
' aToMa
4.3 CocrtaB aToMHOTO0 siipa. M30Tombl
4.4 [lepuon nmonypacnaaa aTOMHBIX siIEp
4.5 SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3aPsA0BOTO U MAaCCOBOTO YHCEI
Qu3zuueckue seNeHUss 8 npupoode: ECTECTBCHHBIA pPaJMOAKTUBHBIN (OH,
4.6 KOCMHUYECKHE Iy4d, PaJUOAKTUBHOE H3Iyude€HHUE MPUPOJIHBIX MUHEPAJIOB,
JCHCTBHE PaJIMOAKTUBHBIX U3ITydeHUH Ha OpPraHU3M YeJIOBeKa
47 Texuuueckue ycmpoticmea: CHEKTPOCKON, WHIANBUIAYAIBHBIH JO3UMETD,

KaMepa BI/IJIBCOHa, AACPHAd SHEPreTUuKa
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