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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00I111er0 00pa30BaHusl COCTABJICHA Ha
OCHOBE TIOJIO)KEHUH W TpeOOBaHUN K pe3yslbTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE
OCHOBHOW 00OpasoBaTelbHOU mporpamMmel, mpeactaBieHHbx B PI'OC 00O, a takxke ¢
yaétoM (enmepanpHON pabouelt mporpaMmbl BocmuTaHus W KoHilenuu mpemnoiaBaHus
yaeOHoro npeaMmera « Du3nKa.

Conepxxanue mporpaMMbl 10  (GU3MKE HampaBieHO Ha  (OpMHUpPOBaHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH O0Yy4alOIUXCs U OpTraHu3aIfio u3ydeHus: GU3uKu Ha
NeSTETPHOCTHOH OCHOBE. B mporpamme 1o (u3uMKe YYHTHIBAIOTCS BO3MOXHOCTH
yaeOHOTO mpeamera B peanmusamuu  TpeboBanuin PI'OC OO0 K mmaHUPYEMBIM
JUYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOyYeHHMs, a TakKe MEXIpPeIMETHbIE
CBSA3U €CTECTBEHHOHAyYHBIX YYEOHBIX IPEJAMETOB HA YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus.

[Iporpamma 1o (u3uke ycTaHABIMBAET pACIpEleieHHe y4eOHOro Marepuana Io
rojaM o0yudeHus (Mo Kjaccam), IpeajaraeT IpUMEPHYIO OCIEA0BATENbHOCTh U3YUYECHHS
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUA MPEIMETHOTO COAEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCH.

[Iporpamma no Qusuke pa3paboTaHa C LEIbIO OKAa3aHUS METOJAMYECKOW MOMOIIU
YUYUTENIO B CO3IaHUU paboueil MporpaMMBbl 0 Y4EOHOMY MPEIMETY.

®u3nka SBISETCA CHCTEMOOOPA3YyIOIIMM I €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEAMETOB, MOCKOJIbKY (M3MYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SIBJICHUM,
M3y4aeMbIX XHMHEH, OMOJIOTHEH, acTpoHOMHUEH M (u3mdyeckoil reorpadueil, BHOCUT
BKJIQJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpPa, IPEAOCTABIIIET HauOoIee sICHbIE 00pa3Lb
MPUMEHEHUSI HAYYHOTI'O0 METOJia MO3HaHMsI, TO €CTh CIOco0a MOIYYEHUs JOCTOBEPHBIX
3HAHUU O MUpE.

Onna w3 TIaBHBIX 3amad  (GU3WYECKOro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHusI COCTOUT B (POPMUPOBAHUN €CTECTBEHHOHAYYHON IPAMOTHOCTH U MHTEpEca
K HayKe y OOy4aromuxcs.

N3yuenne ¢u3ukum Ha 0a30BOM ypOBHE NIpeArNojaraeT OBIAJIEHUE CIEAYIOLUMU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBIICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCJIEAOBAHNUS,

e UVHTEPHPETUPOBATh JaHHBIE M KCIOJIb30BaTh HAY4YHBIE JOKa3aTeJIhCTBA
JUIS1 TIOJTYYEHUSI BHIBOJIOB.

[enu n3ydenns: GuU3MKKN HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs OMPEEICHBI
B Konmenmuu mnpenogaBanus ydeOHoro mnpeamera «®Duszmka» B 00pa3oBaTeIbHBIX
OpraHu3amusax Poccuiickoit Oenepauuu, peann3yroLmx OCHOBHBIC
oOmeoOpazoBarenbHble  MpOrpaMMbl,  yTBepKIAEHHON  pemenuem  Kosmerun
MusnmncTepcTBa npocpernieHus Poccuiickoit denepamnmu (mpotokoit ot 3 aekadps 2019 r.
No [TK48H).



ey uzyyenus: pusMKu:

e TMpHOOpETEHHE MHTEpeca M CTPEeMJICHHUS OOydYaloIUXCsl K HAYYHOMY M3YUYECHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE TMO3HAHUS U (HOPMHUPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

e (opMupoBaHHE HAYyYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa U3YYCHHUS OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE TPEACTABICHUI O ponu (PU3MKKM AN Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oyayied npodeccuoHaaIbHOMU
TSI TeIbHOCTH, CBSI3aHHOU ¢ (PU3MKOI, MOATOTOBKA K JaNbHEUIIIEMY OOYUSHHIO B
3TOM HAINpPaBJICHUU.

JlocTikeHre ATUX Ielield mporpaMMbl MO (PU3MKE Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHMsI 00ECIIEYNBAETCS PELICHUEM CIIEAYIOUINX 3a1a4:

e IpHOOpETEHHE 3HAHUW O JTUCKPETHOM CTPOCHUHU BEILECTBA, O MEXAHUYECKHX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBIICHUSX;

e TMpUOOpPETEHHWE YMEHHU ONUCHIBAaTh M OOBICHATH (PU3MUECKHE SIBICHHUS C
UCIIOJIb30BaHUEM MOTYYECHHBIX 3HAHUM;

e OCBOCHHE METOJIOB PELICHUS MPOCTEUIINX PACUETHBIX 3a/1a4 C HCIOIb30BAaHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUH HAONIOAAaTh NPUPOJHBIC SIBICHUS W BBIMOJIHITH OIBITHI,
nabopatopHble  pabOTBl M DKCIEPUMEHTAIbHBIE  HCCIECAOBaHUS  C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

e oOcCBOeHHE TpuéMoB paboTel ¢ wuHboOpManKer (undecKoro comaepKaHus,
BKJIFOUasi MHQPOPMAIMIO O COBPEMEHHBIX JOCTIDKCHUAX (PU3UKH, aHAIU3 U
KPUTHUYECKOE OIIEHWBaHNE WH(POPMAIINH;

e 3HAKOMCTBO €O cdepamu mnpodeccCuoHaIbHON AEATETLHOCTH, CBSI3aHHBIMHU C
(U3MKON, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JOCTHXKEHHUSAX
(bu3HUeCcKoil HayKH.

Ha wusyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro
oOpaszoBaHusi orBoauTcsi 238 4dacoB: B 7 kiacce — 68 yacoB (2 yaca B Hejenio), B &
kiacce — 68 4yacoB (2 yaca B Hezenio), B 9 knacce — 102 yaca (3 yaca B Hezeno).

[Ipensaraemelii B mporpamme 1o (u3uke nepeyeHs 1adopaTopHbIX padboOT U ONBITOB
HOCHT pEKOMEHJATeIbHBIA  XapakTep, y4YuUTeNb JelaeT BBIOOp MPOBEACHUS
nabopaToOpHbIX paboOT W OMBITOB C YYETOM HMHAMBUAYAIbHBIX OCOOEHHOCTEH
oOy4aroluxcs, CHUCKAa SKCIEPUMEHTANbHBIX 3aJaHHil, MperjgaraéMblx B paMKax
OCHOBHOI'0 TOCYJIJAPCTBEHHOTO K3aMeHa 1o (PU3uKe.



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

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

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NIPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayaibHbIe CBEACHUS 0 CTPOCHUH BELeCTBA.

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

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonaeiicTBue uactuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka Juamerpa aroMa METOJOM pSAOB (C  HCIOIb30BAHHEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh NMPU HEPABHOMEPHOM JABMXKEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX II0 OJHOU IpsAMou. PaBHoxencTByromas cwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMa, Temmeparyphl. llepemaua naBineHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmochepHoe naBieHue. [IpUuMHBI CylIeCTBOBaHHUS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAIKUBAIOLIECH  CHUJIbI, JCHUCTBYIOIIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

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

o vk w N e

~

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenue nuddysun.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPrud Tella B Ppe3yJbTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOW TENIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €T0 3HAUYEHUE IS KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKUX 3apsIA0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTHU Pa3/IeJICHUS MOJFOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOTO TOJISI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJIeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JBUKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

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

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SJHeprus cxKatou npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUM JBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pAaBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUUECKON SHEPTUU IIPU CBOOOIHOM IaICHUH.
CoxpaHeHHE MEXaHUYECKON DHEPTUU TP JABUKEHUH TeEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKECHHH.

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

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BhIHYKIEHHBIX KOJIEOaHUM U Pe30HaHCa.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U EPHOJIa KOJIEOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHWI rpy3a, MOABEUIEHHOTO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactipoctpanHenue cBera. 3atmenus: Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrema ¢oToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus oToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEpPUCTHK U300PAKECHUS MPEMETA B TIIIOCKOM 3€pKajle.

S A A B

3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300pakeHUM C MOMOIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTJIONIeHHe cBeTa aToMoM. KBaHTHI. JIMHEeWYaThle CIIEKTPBHI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJ0BOTO M MAaCCOBOI'O YHCEIN.
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CnexTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIrUM YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEAMETHOTO  COJEpXKaHUS M ONbITa  JCSTEeIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIeUnBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIO0JyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE IIOJNIyYEHHBIX 3HAHWM pacmo3HaBaTh M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HAy4YHbIE OCHOBBI HamOoJee BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne U3k Ha ypOBHE OCHOBHOTO OOIIIEro 00pa30BaHUs HAMPABICHO Ha

JOCTUKEHUE JMYHOCTHBIX, METANPEAMETHBIX M TMPEAMETHBIX 00pPa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus puU3MK Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs y

oOy4aromierocss OyayT chOpMUPOBaHBI CIEAYIOIIME JIMYHOCTHBIE PE3YNbTAThl B
YaCTHU:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHUKCKOMN
bu3nuecKoil HayKu;

- ICHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) TPa’KIAHCKOT0 M TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TMPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTUKEHUU
busuKy;

- OCO3HaHUE BAXHOCTH MOPAJIBbHO-3TUYECKUX TNPUHIUMIIOB B JCSATEILHOCTU
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSATHE AICTETHYECKUX KadyecTB (U3MUECKOM Hayku: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HAHUE IIEHHOCTH (PU3NYECKON HAYKU KaK MOIITHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOIIECH KYJIbTYPHI;

- pa3BuUTHE HAy4YHOW JIO0O3HATEIBHOCTH, HHTEpeca K HCCIEI0BATEIbCKOMN
NEATEIIbHOCTH;

5) popMupoBaHUA KYJIbTYPbI 3I0POBbS U SMOIUOHAJILHOIO 0JIArONOJIyYHs:

- OCO3HAaHME IIEHHOCTU Oe3omacHoro oOpa3a JKU3HU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBuUil 0€30MAaCHOTO TIOBEACHHUS HAa
TpaHCTIIOPTE, HA JOpOrax, C DJIEKTPUYECKUM W TEIUIOBBIM OOOpYJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(OpMHUPOBAHHOCTH HaBbIKA PeIEKCUHU, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TaKOT0 e MpaBa y APYroro 4ejioBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTUBHOE YYacTH€ B pEIICHUM MPaKTHYECKUX 3a7ady (B paMKax CEMbHU,
o0pa3oBaTeIbHON OpraHu3alliM, ropojia, Kpas) TEXHOJOTUUECKON U COIMaIbHON
HaIPaBJICHHOCTH, TPEOYIONINUX B TOM YUCJe U (PU3NYECKUX 3HAHUI;

- IHTEPEC K MPAKTUYECKOMY HU3YUYCHHIO TPO(deccHii, CBI3aHHBIX ¢ (PU3UKON;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

- OpHUEHTaIus Ha MPUMEHEHHE (PU3NUYECKWX 3HAHUW JUIsl pPEIIeHUs 3a7a4 B
00JIacCTH OKpY’KalIIed cpeapl, TIUIAHUPOBAHUS TOCTYIIKOB U OLEHKA HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIEH Cpeibl;



- OCO3HAHME TIJI0OATBFHOTO XapakTepa HKOJIOTUYECKUX MpoOJIeM M MyTel ux

peLeHus;

e 8) azmanTanMM K M3MEHAIIUMCH YCJIOBHAM COLMAJBLHON M IPHPOSHOH
cpeabl:

e - IOTPEOHOCTH BO B3aUMOJICHCTBUU IIPU BBINOJIHEHUN UCCIIEA0BAHUMN U MPOEKTOB
(Gu3nYecKoi HaITPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

e - TOBBILIEHUE YPOBHS CBOEA KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO

TeSTEIbHOCTD;

e - MOTPeOHOCTH B (DOPMHUPOBAHMH HOBBIX 3HAHWMU, B TOM 4HKCie (HOPMYIUPOBATH
UJIeH, TOHITHS, TUIIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUAX;

e - oco3HaHHWE ACHUIIMTOB COOCTBEHHBIX 3HAHMA M KOMIIETEHTHOCTEH B 00JacTu
buzukwy;

e - IUIAHUPOBAHWE CBOETO PA3BUTHS B MPHUOOPETEHUN HOBBIX (PHM3UUECKHUX 3HAHUH;

e - CTPEMJICHUE AHAJIU3UPOBATH U BBIABIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIH30BaHUEM (PU3NIECKUX 3HAHUN;

e - OIEHKAa CBOMX JECUCTBUM C YYETOM BIUSHHMS Ha OKPYKAIOLIYIO Cpexdy,
BO3MO’KHBIX IJI00AJIBHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHHs MPOTrpaMMBbI 10 (PU3UKE HA YPOBHE OCHOBHOT'O OOIIETrO
oOpazoBanus y oOy4aromierocss Oyaytr copMupoBaHbl MeTamnpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONINE MMO3HABATEIbHBIC YHUBEpCAIbHBIC YUCOHBIC NEHWCTBHS,
KOMMYHUKATHBHBIE  yHHMBEpCAJIbHbIE  y4eOHbIE  JEHCTBUS,  PETYJIATUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC ICUCTBUS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble jornueckune geiicTBUs:

e BBIABISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKA OOBEKTOB
(s1BICHUIN);

e YCTaHABIMBATh CYIIECTBEHHBIM MpU3HAK KIAacCU(PHUKAIMK, OCHOBAHHS IS
000011IeHNs U CPAaBHEHUS,

e BBIABIISITH 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B paccMaTpHBaeMbIX (akTax,
JAHHBIX U HAOJFOCHHUAX, OTHOCSIINUXCS K (PH3NICCKUM SIBIICHHSIM;

e BBIABJISITh NPUYUHHO-CIICJICTBEHHBIE CBSI3M TMPU HU3YYCHUU (HU3HUUECKUX
SIBJICHUI W TPOIIECCOB, JEJIaTh BBIBOJIBI C MCIOJb30BAaHUEM JCTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHWH, BBIIBUTATh THIIOTE3bI O B3aMMOCBI3SIX
(bU3UYECKUX BEJIMYNH;

e CaMOCTOSITEIIBHO BBIOMpATH CIOCOO pelieHusl yueOHO# (pu3ndeckol 3amaun
(cpaBHEHME  HECKOJBKMX  BAapUAHTOB  pEIICHHS, BbIOOp  Hambomee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



MCIIOJIb30BaTh BOMPOCHI KaK UCCIE0BATEIIbCKUIM HHCTPYMEHT TO3HAHUS;
MPOBOAUTH MO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECJIOXKHBII
bu3MUecCKuil  SKCIEPUMEHT, HEOONbIIOE HCCleoBaHue (HU3UUECKOTO
SIBJICHUS,

OLICHMBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMALIUIO, TTOTYUYECHHYIO
B X0JI€ UCCJICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENHFHO (hopMyIMpoBaTh 00OOIIEHNS W BBIBOJBLI IO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JalibHEHIee  pa3BUTHE  (PU3MYECKHUX
MPOIIECCOB, a TAKXKE BBIABUTATH MPEANOJ0XKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

IPUMEHATH Pa3IUYHbIE METO/bl, HHCTPYMEHTBHI W 3alpOChl MPHU IMOUCKE U
orOope WH(OpMAMK WM JaHHBIX C YYETOM MPENJIOKEHHOW Y4eOHON
¢duznueckoil 3a1auu;

aHaJIN3UpPOBaTh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IpEICTABICHMUS;

CaMOCTOATENIHO  BBIOMpaTh  ONTUMaJbHYIO  (OpMy  MpeacTaBiIeHUs
MH(OpMaAIMU U WUTIOCTPUPOBATH PEIIaeMbIe 3aa4l HECIOKHBIMUA CXEMaMHU,
Jquarpammamu, HHOU rpadukoi 1 MX KOMOMHALIUAMHU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XoAe OOCyXJeHHs ydyeOHOro marepuasna, pe3yJlbTaToB Ja0OPATOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TEMBbI U
BBICKA3bIBaTh WJIEH, HAICJICHHbIE Ha pEIIeHWE 3aJadyd U TMOJJAep KaHHe
OJ1arokesIaTeILHOCTH OOIIEHHUS;

COIOCTABJIATH CBOM CYXKJEHUS C CYKICHUSAMH JIPYIMX YYaCTHUKOB JUAJOra,
OOHapyXHBaTh PA3IUYHNE U CXOACTBO TTO3UIIHIA;

BBIP2XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

nyOJIMYHO MPENCTaBIATh PE3yJbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIIEeI0OBaHUS, IPOCKTA);

NOHMMAaTh M UCMOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUIYaIbHOU
paboThI U PEIIEHUH KOHKPETHOU (Pr3nyeckoi mpoOaeMsl;

MPUHUMATH 1IEJIM COBMECTHOM JESATEIIbHOCTH, OPTaHU30BhIBATh IEUCTBUSA TIO
e JOCTMKEHUIO: paclpeiesisiTh poiiu, 00CyKIaTh MPOLECCHl U PE3yIbTaThl
COBMECTHOM pabOThI, 000011IaTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJHATH CBOIO YacTh palOTHI, JOCTHTas KAa4eCTBEHHOTO pe3yibTaTa IIo
CBOEMY HAIpPAaBIICHUIO W KOOPAWHHUPYS CBOM NEHUCTBHUS C APYTMMH YJICHAMU
KOMAaH/Ibl;

OLICHMBAaTh KayecTBO CBOETO BKJIaJa B OOIIMHA NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOECHCTBHUSL.



PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCcTBHUSA

CaMoopraHm.aunﬂ:

BBISIBJISITH TIPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYalUAX, TPEOYIOMUX IS
penieHus GU3NUECKUX 3HAHUI;

OPUEHTHPOBATbCSI B PA3IMYHBIX  [OAXO0JAX  MNPUHATHS  pELICHUH
(MHIMBUAYaJIbHOE, NPHUHATHE PEIICHHs B TIpyHIe, MNPUHATHE pElIeHUN
rpyIIoN);

CaMOCTOSITEJIbHO COCTaBJISITh AJTOPUTM pEUICHUs] (PU3NYECKON 3aJaud WIN
IUIAaHa HCCJIENOBAaHUS C YYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh MPEAJIaracMble BApUaHThI PEILICHUH;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJ€KBAaTHYIO OLIEHKY CUTYallMU U MPEAJIarath IiaH €€ N3MEHEHUS;
OOBSCHATh  NPUYUHBI  JIOCTHXKEHUS  (HEJOCTIIKEHUS)  pe3yJIbTaToB
NEATEIIbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHUS
(GbU3UYECKOro UCCIEA0BaHUS WIIH MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIINXCS ~ CUTyallMi,  yCTaHOBJICHHBIX  OMIMOOK,  BO3HHUKIIHUX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBHUSM;

CTaBUThH c€0s1 HA MECTO JAPYTOro YeJIOBEKa B XOJ€ CIopa WM JUCKYCCUHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYrOro;
MPU3HABaTh CBOE MPABO Ha OMIMOKY MPU pelIeHnH (HU3NIECKUX 3a/1a4 WU B
YTBEPKIACHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydeHust B 7 KJjacce mpeaMETHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHS: (PU3MUECKUE U XUMUUYECKHE SIBJICHHS, HAOII0IeHNE,
HKCIIEPUMEHT, MOJIENb, TUIOTE3a, CAMHUIIBI (U3MUECKUX BEIMYHUH, aTOM,
MOJIEKyJIa, arperatHble COCTOSIHMS  BellecTBa  (TBEpIOE,  IKHUIAKOE,
razoo0pa3Hoe), MeXaHW4YeCKoe JIBIDKeHUE (paBHOMEpHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPAaGKTOpHWsA, PaBHOJCHCTBYIOIAs cuiaa, aedopmarius
(ympyrasi, TutacTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

paznuuarh sBiaeHus (auddy3us, TETIOBOE IBUKEHHWE YacCTHIl BEIIECTBA,
paBHOMEPHOE  JBIKCHHE,  HEpaBHOMEpPHOE  JIBHIXKEHUE,  HWHEPIHS,
B3aUMOJICMCTBUE TEJ, PABHOBECUE TBEPABIX TEI C 3aKPEIUVIEHHOU OCBIO
BpaIleHus, Tiepeaada IaBlIeHUus TBEPABIMU TEJaMU, KUJIKOCTIMU M Ta3aMH,
aTMOoc(pepHOE JMaBJCHHE, IJIaBaHWE TeJ, NPEBPAIICHUS MEXaHUYECKON



DHEPryUr) MO OMHMCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaThb  IPOSBIECHUE  WU3YUYEHHBIX  (PU3MUECKUX  SIBICHUH B
OKpYXXaloIlleM MHpEe, B TOM 4HCIe (PU3UUECKHE SBICHHUS B IPUPOJE:
IIPUMEPBI JBIKEHUS C PAa3IMYHBIMU CKOPOCTSAMM B JXMBOM W HEKUBOH
IpUpOJE, IEHUCTBUE CHIBl TPEHHUS B MPUPOAE M TEXHUKE, BIMSIHUE
aTMoc(epHOro JaBJICHUS HA KMBOW OpPTaHW3M, IUIaBaHUE PbIO, phluard B
TEJEe YEJIOBEKa, MPU 3TOM IMEPEBOJAUTH MPAKTUUECKYIO 3a/auy B y4eOHYIO,
BBIJIEJISIT CYILIECTBEHHbBIE CBONMCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHU;
OIKCHIBaTh M3YYCHHBIC CBOMCTBA TE€N U (PU3WUYECKUE SBIICHUS, HCIIOJIb3YS
¢duznyeckue BenTUUMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BpeMs, MyTh,
CKOPOCTb, CPEIHsS CKOPOCTb, CHJIA YIPYIOCTH, CUJAa TSDKECTH, BEC Tela,
CWJIa TPEHUs, AaBieHue (TBEPIOro Teja, KUAKOCTHU, Ta3a), BBITAIKUBAIOIIAS
cuiia, MeXaHuyeckas padoTa, MOIIHOCTb, IIJIEYO CHJIbI, MOMEHT CHJIBI,
KO3((PUIIMEHT TMOJEe3HOTO JEWCTBHS MEXaHW3MOB, KHUHETHYECKas U
NOTEHIMAIIbHASL ~ DHEpPrus), TMpPU ONHCAHUM MPABWIBHO TPAKTOBATh
($u3NYECKUN CMBICI MCHOIb3yEMbIX BEJIMUYMH, UX O003HAYEHUS] U €IUHULIbI
¢u3NyeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIIUE JAHHYIO
¢u3NYEeCKyl0 BEIMYMHY C JPYTMMHM BEJIMYMHAMH, CTPOUTH Trpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOWCTBA Ted, (U3UYECKUE SBJICHHUS U TPOILECCHI,
UCIOJIB3Ys MpaBUjia CIOXKEHUS CUJl (BIOJIb OJIHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, NpaBUIIO paBHOBecUsl pbluara (6J10Ka),
«30JI0TOE ITPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS] MEXaHUYECKOU DHEPTHH,
IpyU 3TOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alHUChIBaTh €ro
MaTeMaTUYECKOE BBIPAKEHHE;

OOBACHATH (PU3MUECKUE SBJICHUS, IPOLECCHl U CBOMCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE CHUTyalUW NPAKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTMYECKHX
miaroB ¢ Omnopod Ha 1—2 W3y4YEHHBIX CBOMCTBAa (M3UYECKUX SIBIICHUM,
($u3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3aauu B 1-2 neicTBUs, UCHOIb3Ys 3aKOHBI U (HOPMYIIbI,
CBSI3bIBAIOIME (PU3NYECKUE BEIMYUHBL: HA OCHOBE aHAJIM3a YCIIOBUS 3aJauu
3aMHMChIBATh KPATKOE YCJIOBHUE, MOACTABIATh (PU3NYECKUE BEIUYHMHBI B
dbopMyabl W TMPOBOAWTH pAcU€Thl, HAXOAWUTH CIPABOYHBIC JaHHbBIE,
HEOOXOJMMbIE sl  pelleHHus  3aJay, OILIEHHWBATh  PEaJTUCTHYHOCTD
NOJy4eHHOM (PU3NUECKON BEJIUYMHBI,

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOKHO pEIIUTh MpPU MOMOIIU
(bU3MYECKUX METOJO0B, B OMMCAHUM HCCIIEOBAHUS BBIIACIATH MPOBEPSEMOE
NpeanosoxkeHue (TUIOTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOJYUYECHHBIN
pe3ynbTaT, HaXOAWTh OIIMOKM B XOJA€ ONBITA, JeNiaTh BBIBOJABI IO €ro
pe3yabpTaram;



MPOBOAUTD OIBITHI 10 HAOMIOACHUIO (DU3MUECKUX SIBICHUN WU (PU3UIECKUX
CBOMCTB Ten: (OpMYyIHUPOBATh MPOBEPSIEMBbIE MPEANOIOKEHUs, COOMpPAThH
YCTaHOBKY M3 NPEJIOKEHHOIO OOOpyNOBaHUS, 3alMCBIBATH XOJ ONbITA U
(opMyIIMpOBaTh BHIBOJIBI;

BBITNOJIHATH IPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHU, MacChl Teja, 00bEMa,
CHJIBI M TEMIIEpaTypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX M IH(PPOBBIX
npuOOpOB, 3alKChIBaTh MOKa3aHUS MNPHOOPOB C y4E€TOM 3aJaHHOU
aOCOJIFOTHOM MOTPELTHOCTH U3MEPEHMUI;

IPOBOJNUTH UCCIIENOBAHUE 3aBHCHUMOCTH OJHOW (PU3NYECKOW BEIUYMHBI OT
IpPYrol € WCHOJb30BAHUEM MPSAMBIX HW3MEPEHHN (3aBUCUMOCTH IYTH
PaBHOMEPHO JBMXKYILETOCS TeJla OT BPEMEHH JIBUKEHHUS TE€Ja, CHIIbl TPEHUS
CKOJIBKEHHMSI OT Beca Tejla, KadecTBa OOpabOTKH IOBEPXHOCTEH Tel M
HE3aBUCUMOCTH CHJIbl TPEHMsI OT IUIOIIAAU CONPUKOCHOBEHHUS TEJ, CHUJIbI
YyOPYrOCTH OT YUIMHEHUS TPYXKUHBI, BBITAJIKUBAIOLIEH CUIBI OT 00BEMaA
NOTPYKEHHON YaCTH TeJla U OT IUIOTHOCTHU >KUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Tela, OT TIJIyOWHBI, HA KOTOPYI MOTPYKEHO TEN0, YCIOBUU
IUTAaBaHMSI TEJ, YCJIOBUW paBHOBECUS pblyara M OJIOKOB), y4yaCTBOBaTh B
IUTAHUPOBAHUU Y4eOHOIO HCCIIeI0BaHusl, COOMpaTh YCTAHOBKY U BBIIIOJIHATH
U3MEpEHUs, ClieAys MPEeAJIOKEHHOMY IUIaHy, (PUKCUpOBaTh pe3yJbTaThl
MOJIYy4YEHHOW 3aBUCHUMOCTU (PU3WYECKHX BEJIMYMH B BUJE MPEIIOKEHHBIX
Ta0NHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;
IPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIMYMH (IUIOTHOCTH
BELIECTBA KUAKOCTU U TBEPAOIO TeJa, CUJIa TPEHUSI CKOJIbKEHHUS, JaBICHUE
BO3/lyXa, BBITAIKMBAIONIAS CHUJIA, JEWCTBYIOIIAs Ha TMOTPYyKEHHOE B
KUIKOCTh T€J0, KOAP(ULHUEHT MOJIE3HOTO AEUCTBUS MPOCTHIX MEXAHU3MOB),
cienyss TPEeMIOKEHHOW MHCTPYKUMU: TP  BBITOJIHEHUH HW3MEpPEHUM
cOOMpPATh SKCHEPUMEHTAIBbHYIO YCTAHOBKY M BBIYUCIISATH 3HAaYEHHE UCKOMOMU
BEJIMYMHBI,

cOOJII01aTh MpPAaBWJIA TEXHUKHA O€30MacHOCTH Mpu paboTe ¢ JadopaTOPHBIM
000Opy10BaHUEM;

yKa3bIBaTh MPUHLMUIIBI JEHCTBUS IPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, IUHAMOMETpP, COOOMIAIOIIMECS COCYAbl, OapoMeTp, pblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;
XapaKTepu30BaTh  MPUHIMUIBI  JEHCTBUS  W3YYEHHBIX MNpHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HMX omnucaHus (B TOM YHCIIE:
HNOJUINITHUKY,  YCTPOMCTBO  BOJONPOBOJAA, THAPABIMYECKUNA  Tpecc,
MaHOMETp, BBICOTOMEP, IMOPIIHEBOM HACOC, apEOMETP), UCIOJb3YSl 3HAHUS O
CBOMCTBax (PU3WYECKHUX SIBIIEHUHW M HEOOXOIUMble (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOAUTH IPUMEPHI (HAXOIUTh MHGOPMALIMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJb30BaHUSl  (PU3MYECKUX 3HAHUH B TOBCEAHEBHOM JKM3HM JJIA
oOecrieueHus: 0€30MaCHOCTH MPU 0OpaIeHUH ¢ MPUOOPaMU M TEXHUYECKUMHU



yCTPOMCTBaMH, COXpAHEHUS 3I0POBbS U COOMIOACHUS HOPM IKOJIOTUYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH Cpeae;

OCYUIECTBJISATh OTOOpP UCTOYHUKOB uWH(popmanuu B MHTepHere B
COOTBETCTBHM C 3aJaHHBIM MOMCKOBBIM 3allPOCOM, HA OCHOBE HMMEIOLINXCS
3HAHUA W TyTEM CPaBHEHUS PA3JIUYHBIX HCTOYHUKOB  BBIACISATH
uHbOpMaIMIO, KOTOpasi SBIAETCA MPOTUBOPEUUBOM WM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHINOJHEHUN YYEOHBIX 3aJaHUNl HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUs, CIPABOUYHbIE MaTepHalbl, PECypChl
cetu  MHTepHer, BinageTh nOpu€MaMHU  KOHCIIEKTUPOBAHUA  TEKCTA,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE KpAaTKWE IMHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMAIMK (PU3NUECKOrO COACpP>KaHUS, B TOM
quciie MyOJIMYHO JeNaTh KpaTKue COOOIIEHUS O pe3ybTaTaxX MPOEKTOB WIN
y4e€OHBIX HUCCIEJI0BAHMUM, TPU 3TOM TIPAMOTHO HCIONb30BaTh H3YYECHHBIN
NOHATUUHBIMN anmapaT Kypca (HU3MKH, CONPOBOXKIATh BBICTYILJICHUE
MIPE3CHTAIUEN;

OpU BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIENOBAaHUN paclpeneniTh
OOsI3aHHOCTH B TpYIIE B COOTBETCTBUM C TIOCTaBJICHHBIMU 3aJauaMH,
CIEIUTh 3a BBINOJHEHWEM IUIAHA JICWCTBHW, AaJEKBATHO OILICHUBATh
COOCTBEHHBI  BKJAJ B  JEATEIbHOCTb  T[PYMNIbl,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHiy oOyueHus B 8 kjiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUIA:

MCIMOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIC COCTOSAHUS BEIIECTBA, KPUCTAILNIMUYECKUE U
aMmopdHBIe Tella, HACHIIIICHHBIA ¥ HEHACBIIICHHBIA T1ap, BIAKHOCTh BO3yXa,
TeMIIEpaTypa, BHYTPEHHsISI 3HEPrusi, TEIUIOBOW JBUIaTEIIb, 3JIEMEHTApPHbIN
AIEKTPUYECKUN 3apsl, SJIEKTPUUYECKOE TOJIE, MMPOBOJHUKA U AUIJIECKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

pa3nMyuath SBJICHUS (TEIUIOBOE pACIIMpPEHHE M CXKaThe, TeIulonepeaaya,
TEIJIOBOC PABHOBECHE, CMAyMBaHWE, KaNWUISPHBIE SBJICHUSA, HCIAPCHUE,
KOHJCHCAIIUs, TUIABJICHUE, KpUCTaUIM3alus (OTBEpJeBaHUE), KHUIICHHUE,
Teronepeaaya (TErIonpoOBOHOCTb, KOHBEKITUS, U3TYUYECHHE ), DIICKTPU3ALIHS
T€JI, B3AaUMOJICUCTBHUE 3apsi/IOB, NCHCTBUSL DJICKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHWE, B3aMMOJICMCTBHE MATrHMTOB, JCHCTBHE MArHHUTHOT'O IIOJII Ha
MPOBOJAHUK C TOKOM, BJEKTPOMATrHUTHAS WHAYKUHS) IO OMUCAHHUI0 HUX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JTaHHOE
bu3nuecKoe SIBICHHUE;

pacro3HaBaTh  NPOSIBJICHHWE  U3YUYCHHBIX  (PU3MUECKUX  SIBJICHUH B
OKpYXaIollleM MHUpE, B TOM uYucjie (U3NYECKUE SBICHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE U KAIMJUISIPHBIC SIBJICHUS B IPUPOAE, KPUCTAIIIIbI
B mnpupoje, uznydenre CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpU3HI,



oOpa3oBaHME pOCBHI, TyMaHa, HHEs, CHEra, JJEKTPUYECKUE SIBICHUSA B
atMoc(epe, 3JIEeKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE IOJIE 3eMJIH,
Ipeld MoIrocoB, pojib MAarHUTHOTO TOJISL JUIS KU3HU Ha 3emiie, MOJISIPHOE
CUSIHHUE, TIPU ATOM NIEPEBOJIUTH MIPAKTUUECKYIO 33/1a4y B yUE€OHYIO, BBIIEIATD
CYLIECTBEHHBbIE CBOMCTBA (IpU3HAKHU) PU3NUECKUX SBICHUI;

ONKCHIBATh M3YYEHHBIE CBOMCTBA TEN M (PU3NYECKHE SIBICHUS, WCIONb3YS
¢dusznyeckue BEMUYMHBI (TeMIiepaTypa, BHYTPEHHSISI DHEPIHs, KOJIUYECTBO
TEIUIOTHI, yI€IbHAs TEIUIOEMKOCTh BEIIECTBA, y/eIbHAas TEIUIOTA IJIABICHMUS,
yleabpHas TeIoTa napooOpa3oBaHus, yJelbHas TEIUIOTa CTOPAHUS TOIUIMBA,
KOA(PGUIIUEHT TOJE3HOTO ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHAS
BJIQXHOCTh BO3/yXa, JJIEKTPUYECKUN 3apsj, CWIa TOKa, 3JIEKTPUUYECKOE
HaIpsHDKEHUE, CONPOTHUBIICHHE MPOBOJHUKA, YAEIBHOE CONPOTUBIECHUE
BElIECTBa, padOTa M MOUIHOCTh 3JIEKTPUYECKOTO TOKA), NMPU OMHCAHUU
IPAaBWIBHO TPAaKTOBaTb (PU3UYECKUM CMBICI HCHOJB3YEMBIX BEJIWYUH,
0003HAaYeHUs1 M E€IUHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3MUECKYI0 BEIUYUHY C JPYTMMH BEIUYHMHAMH,
CTPOUTDH rpaPUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapakTepu3oBaTh CBOMCTBa TeJ, (PU3MUYECKHUE SBJICHUS U TPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KUHETUUECKONH TEOpUU
CTPOEHHUSI BEIECTBA, MPUHLMUII CYHEPIO3UIMU TMoJed (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsAna, 3akoH OMa Juisl ydacTKa LENu, 3aKOH
Jbxoyns—JleHna, 3aKOH COXpaHEHMsI SHEPTUH, MIPU 3TOM JaBaTh CIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3allUChIBATh €T0 MaTEMATHUECKOE BBIPAXKECHUE;
OOBSACHATH (U3HUECKUE MPOLIECCHl W CBOWCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CUTyalluil MNPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBISIBIAThH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JOrMYecKHX
maroB ¢ omnopod Ha 1-2 W3Y4YEHHBIX CBOMCTBA (U3UUECKUX SIBIICHUI,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a7a4d B 2—3 JEUCTBUS, UCIIONb3Ys 3aKOHBI U (DOPMYJIBI,
CBsA3bIBaIOLIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/layu
3allChIBaTh KPATKOE YCJIOBHE, BBISBIISITH HEJOCTATOK JTAHHBIX JJISI PELICHUS
3a/layu, BBIOMpaATh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIC ISl €€ pelieHus,
IPOBOAUTH PAacuU€Thl M CpaBHUBATh IOJIyYEHHOE 3HaueHue (Qu3nuyeckon
BEJIMYMHBI C U3BECTHBIMH JTAHHBIMU;

pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOXXHO pPEHIMTh MpPU  MOMOLIA
(Gu3NYECKUX METOAOB, HCIOJB3YySl OINHMCAHUE WCCIEIOBAHMS, BbBIICIATD
OpoBepsieMO€  MPEANOJIOXKEHHE, OLEHUBATh  MPABUWIBHOCTh  MOPAIKA
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

MIPOBOIUTH OIBITHI IO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WU (PU3NIECKUX
CBOMCTB TeJ (KanWJUISpHBIE SIBJICHMS], 3aBUCUMOCTb JaBJIEHUS BO3/lyXa OT €ro
00BbEMa, TeMIepaTypbl, CKOPOCTH IMpoOIlecca OCThIBAaHUS M HarpeBaHus Npu
W3JIyYEHHUH OT IBETAa M3JIy4aroleil (OrIomaroieii) MoBEpXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIEPATYPHI KUJIKOCTA U IUIOLIAAN €€ MOBEPXHOCTH,



NEKTpHU3alUsl Tel W B3aUMOJEWCTBHE  BJIEKTPUYECKUX  3apsiOB,
B3aUMOJIEUCTBUE MOCTOSIHHBIX MAarHUTOB, BU3YyalW3allsl MAarHUTHBIX MOJEH
MIOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTA, CBOMCTBA AJIEKTPOBUTATENS TOCTOSSHHOTO TOKA):
dbopMyIMpoBaTh MPOBEPSIEMbIE MPEANOIOKEHUSA, COOMpaTh YCTAHOBKY W3
NPEI0AKEHHOTO 000pYI0BaHuUs, OMUCKHIBATh XOJ OMbITa U (HOPMYIUPOBATH
BBIBO/IbI;

BBITIOJIHATH MPSMbIE U3MEPEHUSI TEMIIEPATypPbl, OTHOCUTEIBHON BJIAXKHOCTH
BO3/yXa, CHJIbl TOKA, HANpSXKEHUS C HCIOJb30BAHUEM AaHAJIOTOBBIX
npuOOpPOB M JATYUKOB (PU3MYECKUX BEIUYHMH, CPAaBHHUBATh pPE3YJIbTATHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJNUTH HUCCIENOBAHUE 3aBHCHUMOCTH OJHOW (PU3UYECKOW BEITUYHHBI OT
JIpYyrol ¢  HCHOJb30BAHMEM  MpPSIMBIX  U3MEPEHUU  (3aBUCUMOCTH
COIPOTHUBJIEHUS IPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAN [TONIEPEYHOTO CEYEHUS
U YAEJIBHOIO CONMPOTHBJIEHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, UAYILIETO
yepe3 IMPOBOJHUK, OT HalpsHKEHUST Ha MPOBOJHHUKE, MCCIEI0BaHUE
NIOCJIEIOBATEIBHOTO M NApPAJUIENBHOTO  COCIMHEHHHA  IPOBOJHMKOB):
IUTAHUPOBATh UCCIIEA0BAaHNE, COOUPaTh YCTAHOBKY U BBIIOJIHATh U3MEPEHMUS,
clieys NpeJIOKEHHOMY IUIaHy, (DPUKCHUpPOBATh pPE3yJIbTaThl MOJYyYEHHOU
3aBUCUMOCTH B BHJI€ TaOIHI] ¥ TpadUKOB, J€IaTh BBIBOJBI 0 pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHbIE M3MEpeHUs1 (u3nueckux BeaMuuH (yAesibHas
TEIUIOEMKOCTh BELIECTBA, CONIPOTUBIIEHUE MTPOBOAHKKA, pad0OTa U MOIIHOCTb
AIEKTPUYECKOTO TOKa): IUTAHUPOBATH U3MEpPEHHUS, coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys MPEIOKEHHON HMHCTPYKUUU, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJIIO/IaTh TIPaBWJIA TEXHUKHU O€30MacHOCTH MpU padoTe ¢ JabopaTOPHBIM
o0opy1I0BaHUEM;

XapaKTEepU30BaTh  MPUHUMUIBI  JCUCTBUS  WM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW HAa UX OMHMCAHMS (B TOM YHUCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBas TypOMHA, aMIIEpPMETp, BOJIBTMETP,
CUETYMK DJIEKTPUUYECKOW HHEPruM, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpuMepsl), ANEKTPUYECKUE
NPEIOXPAHUTENHU, DJIEKTPOMArHUT, 3JEKTPOABUTATENb MOCTOSIHHOTO TOKa),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (DU3MYECKUX SBICHUH M HEOOXOIHUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTENIbHBIC
npUOOPHI MO CXEMAM U CXEMAaTUYHBIM PUCYHKaM (KHUJAKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETpP, THUIPOMETp, JABUTATellb BHYTPEHHErO0 CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl JJIEKTPUUYECKUX Lenerd ¢
NOCJIEOBATENBHBIM U IAPAJUIEIBHBIM COCAMHEHUEM 3JIEMEHTOB, pa3iinyas
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB JIEKTPUUECKUX LIETIEH;



MPUBOJAUTH IPUMEPHI (HAXOIUTh MHGOPMAIIHIO O MPUMEPaX) MPAKTUIECKOTO
WCIIOJIb30BaHUSI  (DU3MYECKUX 3HAHUW B TIOBCEAHEBHOW OKWU3HH  JIJIS
obecrieueHus: 0€30MaCHOCTH MPU OOpaIEHUU C TPUOOPaMH U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3/I0POBBS U COOJIIO/ICHUST HOPM 3KOJIOTUIECKOTO
MIOBEJICHUS B OKPYKAIOIICH cpejie;

OCYIIECTBIIATH TOUCK HHpOopManuu Gpuzndeckoro coaepkanus B UnTtepHeTe,
HAa OCHOBE HMCIONIMXCS 3HAHWUM W MyTEM CpPaBHEHHS JOTOJHUTEIHHBIX
UCTOYHUKOB BBLACIATh MH(MOPMAINIO, KOTOpasl SBISETCS MPOTUBOPCUUBOM
WJIA MOKET OBITh HEIOCTOBEPHOM;

WCITOJIB30BaTh TPU BBITIOJHEHUN YYEOHBIX 3aJaHUNl HAYIHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COACpIKAHUSA, CIIPABOYHBIE MaTEPHABI, PECYPCHI
cetu UMuTepHer, BrameTh TNpuUEMaMU  KOHCIIGKTUPOBAHHUS  TEKCTa,
npeoOpazoBaHus HHPOPMAIIUK U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIC IHCbMEHHBIE M KpPAaTKUE YCTHBIE COOOIICHMUS,
o0o0miass MHQOpPMAIIMI0O U3 HECKOJBKUX HUCTOYHUKOB  (PU3UYECKOIO
CoJlep KaHMs, B TOM YHCJIE MTyOJWYHO MPEACTABIATh PE3yabTaThl MPOSKTHON
WM UCCJIEI0BATENbCKON JIESTEIIbHOCTH, MIPU 3TOM T'PaMOTHO HCIOJIb30BaTh
W3YYCHHBIM TMOHATUWHBIN  anmapat Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUJICHUE TTPE3CHTAlIUCH;

IpU  BBIMOJHEHUU YUYEOHBIX IPOCKTOB M HCCIECIOBAHWN (DH3NUIECKUX
MPOIIECCOB  paclpenessiTh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
MOCTABJICHHBIMU 3aJla4aMU, CIEIAUTH 3a BBIMIOJIHEHHEM IJlaHa JEHCTBUMA U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKIJIAJ B
JEATEILHOCTh TPYIIIBI, BBICTPAWBATh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonmy oOydenust B 9 kjacce nmpeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIOJIb30BaTh  MOHATHS: CUCTEeMa OTCY€Ta, MaTepualbHas  TOYKa,
TPACKTOPHS,, OTHOCHUTEIHHOCTb MEXAaHMYECKOTO JBIDKEHUS, aedopmarius
(ympyrasi, TmacTHYecKasi), TpPEHHUE, LEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh U TEperpy3kH, IEHTP TSKECTH, aOCOIIOTHO TBEPIAOE TEIO,
LEHTP TSDKECTU TBEPAOrO Tejla, paBHOBECHE, MEXaHWYECKHe KojieOaHus U
BOJIHBI, 3BYK, UH(Pa3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI, LIKajla
AJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JabHO30PKOCTH, CIIEKTPHI
UCIyCKaHWsI U TIOTJIONIEHUS, anb(a, Oeta- U raMMa-u3IydeHHs, U30TOIIbI,
sJIepHast SHEPTeTHKA;

pa3nuuaTh SBJICHHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJMHENHHOE
JIBUKCHHUE, DPABHOYCKOPEHHOE TMPSIMOJUHEHHOE MABMKEHHE, CBOOOIHOE
najJicHue TeJ, PaBHOMEPHOE ABW)KCHHE MO OKPYKHOCTU, B3aUMOJCHCTBHE
TeJl, PEaKTUBHOE JBHXEHHE, KOJeOaTeJbHOE ABWIKEHHE (3aTyXalolue u
BBIHYX/ICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE MBM)KEHHE, OTpa)KCHUE
3BYKa, MNPSMOJIMHEHHOE pACIPOCTPAaHEHHUE, OTPAKEHHUE WU TPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIOKEHHE OEoro cBera B



CHEKTP U CJIOXKEHUE CIIEKTPAIBbHBIX LIBETOB, IUCIEPCUs CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOrO CIEKTpa H3IY4YEHHs) IO
OMMCAaHUIO HMX  XapaKTepHbIX CBOMCTB M Ha OCHOBE  OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTh  MPOSIBJICHUE  M3YYCHHBIX  (PUBMYECKHX  SIBIICHUA B
OKpyXXaoImeM Mupe (B TOM 4YHCIE (QHUIUYECKHE SBICHHUS B MPHUPOJIE:
NPUJIUBBI U OTJIMBBI, JIBMKEHUE IaHeT COJHEYHOM CHCTEMBI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB JKHMBOTHBIMH,
3EMJIETPSICEHHE, CEICMUYECKUE BOJIHBI, I[yHAMH, X0, [IBETA TEJI, ONTUYECKUE
SIBJICHUS B puUpoze, Onojoruyeckoe  JEHCTBUE  BUAMMOIO,
yIbTPa(PHOIETOBOTO W PEHTTCHOBCKOTO  WM3JIYyYCHUH, ©CTECTBEHHBIN
paAMOAaKTUBHBIN (OH, KOCMHUYECKHE JIy4Yd, pPAJAHOAKTHBHOE W3Iy4YEHUE
MPUPOIHBIX MUHEPAJIOB, IEHUCTBUE PAJMOAKTUBHBIX U3TyYEHUN HA OPraHu3M
4elioBeKa), MpPU HSTOM TEPEBOJUTH MPAKTHUYECKYI0 3a/ladyy B y4eOHYIO,
BBIJICIISATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
OMUCHIBATh M3YUYEHHBIC CBOMCTBA TeJ U (UBUYECKHUE SIBJICHUS, UCIIOIb3YS
dbusznueckue BENUYMHBI (CpelHsIsi W MrHOBEHHAass CKOPOCTh Tella IpHU
HEPAaBHOMEPHOM JIBU)KEHUHU, YCKOPEHHUE, IEpPEMEIICHHE, IIyTh, YIJIOBas
CKOpPOCTb, CHJAa TpPEHUS, CHUJIa YOPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TAaJCHUS, BEC TeJla, HWMITYJIbC TeJla, WMILYJbC CHIIBI,
MexaHu4eckas paboTa © MOIIHOCTb, MOTEHUUANbHAs »JHEpPrusi Teua,
MOAHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, NMOTEHUMAIBbHAS SHEPTHS CHKATOU
NPYKUHBI, KHHETHYECKAasA SHEPTHUs, MOJIHASI MEXaHUYECKasi SHEPrusi, Mepruo
¥ 4acToTa KoJieOaHWM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTh CB€Ta, I[IOKa3aTeldb NPEJOMJIECHUS Cpelbl), MpU ONUCAHUU
MPaBWIbHO TPAKTOBaTh (PUBMYECKUNM CMBICI HCHOJIb3YEMbIX BEIUYMH,
00O3HAaUEHUsI M EIUHUIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONIUE JAaHHYIO (DU3UYECKYIO BEJIUYMHY C JPYTMMHU BEIUYMHAMH,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapaKTepU30BaTh CBOWCTBA Ted, (U3UYECKUE SBJICHHUS U TPOILECCHI,
UCIIOJb3Yyd 3aKOH COXPAaHEHUs SHEPruu, 3aKOH BCEMHPHOIO TSATOTEHUS,
MPUHLNI CYTIEPIIO3UIUU CUJI, IPUHIIUIT OTHOCUTEIBHOCTH | anumnes, 3aKOHbI
HproTOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAKEHUS U TPEJIOMIICHUS
CBETA, 3aKOHbl COXPAHEHUs 3apsIOBOIO M MAaCCOBOTO YHMCEN MPHU SAEPHBIX
peakuMsX, MOpU HSTOM JiaBaThb CJIOBECHYIO (DOPMYJIUMPOBKY 3aKOHa U
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (U3MUECKUE TPOIIECCHl W CBOWCTBA TEJI, B TOM YHCIC W B
KOHTEKCTE CUTyallM TMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISTH
MPUYUHHO-CJICACTBEHHBIC CBSI3M, CTPOUTH OOBICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ ONopod Ha 2-3 HW3YYEHHBIX CBOMCTBAa (DU3UUECKUX SIBIICHUM,
bU3NMYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIE 3a7auu (ONMHUPAOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHN),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLIME (PU3MUYECKHE BETUYUHBI: Ha



OCHOBE aHaliM3a yCIOBHS 33/Jaud 3aMUCBhIBATh KPATKOE YCIOBUE, BBISBIATH
HEJOCTAIONINe WX U30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMbIE Ui  pEILIEHHUs, MPOBOAUTH pacy€Tbl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUCHUS (PU3UUECKOM BEIUYUHBI,
pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXHO PEIIUTh TMPU  MOMOIIU
¢u3NYECKUX METOAOB, HCIOJB3YS OIHMCAHWE WCCIEIOBAHMS, BBIIACIATD
IpOBEpsiIeMOE  MPEANOJIOKEHHE, OLEHUBATh  MPABWIBHOCTh  MOPSIKA
MIPOBEICHUSI KCCIIEIOBAHUS, J€JIaTh BHIBOJIbI, UHTEPIPETUPOBAThH PE3YJILTATHI
HaOJIOICHUI U OTBITOB;

MIPOBOUTD OIBITHI 0 HAOMIOACHUIO (DU3HUECKUX SIBICHUN WU (PU3UIECKUX
CBOMCTB Ted (M3y4eHHE BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUS
SHEpPruM, 3aBHCUMOCTH MEpHoJa KoJeOaHWi NPY>KMHHOTO MasTHHKA OT
Macchl rpy3a M >KECTKOCTU MPY>KHMHBI M HE3aBUCUMOCTH OT aMILUTUTYIbI
MaJbIX KOJI€OaHWH, MPSIMOJIMHENMHOE PACIPOCTPAHEHUE CBETA, PA3JIOKEHHE
Oenoro cBeTa B CIEKTP, U3YUYCHHUE CBOMCTB M300paKeHUS B TNIOCKOM 3€pKaiie
U CBOWMCTB H300pakeHHWs MpeaMeTa B CcOOMparoniel JuH3e, HaOJtoJIeHue
CIUIOIIHBIX U JMHEHUYAThIX CIIEKTPOB MU3JIyUYEHHUs1): CAMOCTOSTENIbHO COOMPATh
YCTaHOBKY U3 N30BITOYHOIO HabOpa 000pyJ0BaHMsI, OMUCHIBATH X0/ OIbITA U
€ro pe3ynbTathl, ((OPMYIHPOBATH BBIBOJBL;

IPOBOAUTH TPU HEOOXOIMMOCTH CEpHUIO0 TMPSMBIX H3MEPEHUH, OTpenesss
CpellHee 3HayeHUuEe H3MepsAeMON BeNIMYMHBI ((DOKYCHOE paccTOsHuE
coOuparoiel  JIMH3bI), OOOCHOBBIBaTH BBIOOp crocoba HU3MEpEHUs
(M3MepUTENBHOTO MPUOOpa);

NPOBOAUTH  HCCIEAOBAHHWE 3aBUCUMOCTEH  (U3WYECKUX BEIMYUH C
UCTIONIb30BaHUEM TPSIMBIX U3MEPEHHH (3aBUCUMOCTD MYyTH OT BPEMEHHU TPHU
PaBHOYCKOPEHHOM  JIBMKEHHMHM ©O€3 HayajdbHOW CKOpPOCTH, MepHojia
KoJie0aHUI MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU YTIJia
OTpa)K€HHUs CBETa OT yrJja MaJeHus U yria MpeIOMJICHUs OT yIjia NaJeHUs):
IUTAHUPOBATh  WCCJENOBAaHUE, CaMOCTOSITENIBHO COOMpaTh  yCTaHOBKY,
¢buKCHpOBaTh PE3yNbTAThl MOJYYECHHONW 3aBUCUMOCTH (DU3MUECKUX BEITMYHUH
B BUJIe Ta0nuIl U rpaduKoB, AeNaTh BBIBOBI IO Pe3yJibTaTaM HCCIEA0BAHNUS;
IPOBOUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUYMH (CPEeIHAS CKOPOCTh
U YCKOpPEHHME Tela IMpH pPaBHOYCKOPEHHOM JBM)KEHHMM, YCKOpPEHHE
CBOOOMHOTO TajaeHUs, >KECTKOCTh NPYXKHHBI, KOIDPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHW4yeckas pabdoTa W MOIIHOCTh, YacTOTa M TIEPUOJ
KoJIe0aHUN MaTeMaTUYeCKOro U MPYKUHHOTO MasATHUKOB, ONITUYECKasl CUIIa
coOuparomen JMH3bI, PaJuOaKTUBHBIA (OH): ITUIAHUPOBATH H3MEPEHMUS,
cOOMpPATh IKCTIEPUMEHTAILHYIO YCTAHOBKY U BBITIOJNHATH U3MEPEHHUSI, CIEAYs
NPEIJIOKEHHOW  MHCTPYKIIMHM, BBIUMCISATH  3HAYECHHUE  BEIUYHMHBI U
aHAJIM3UPOBATH MOJYYCHHBIE PE3YNbTAThl ¢ YUYETOM 33aJJaHHOW MOTPEIIHOCTH
U3MEpPECHU;

COOJTIO/IaTh TIPAaBWJIA TEXHUKHU OE30MacHOCTH MpU padoTe ¢ J1abopaTOPHBIM
000py1I0BaHUEM;



pa3nuuaTh OCHOBHBIE TMPHU3HAKA HW3YYEHHBIX (DU3MUECKUX MOJIENei:
MaTepuagbHas TOYKa, a0COIIOTHO TBEPOE TEJO, TOUCUHBI UCTOYHUK CBETA,
Jdy4, TOHKas JMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAs MOJENb
aTOMHOTO s11pa;

XapaKkTepu30BaThb NPUHLUNBI  JCHCTBUS ~ M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWMCTB C ONOpPOM HAa HMX oONUcCaHUus (B TOM YHCIIE:
CHOUAOMETP, AATUYMKH MOJIOKEHHSI, PACCTOSIHUS U YCKOPEHMS, paKeTa, 3X0JIOT,
OYKH, Mepuckon, ¢oToannapar, ONTHYECKUE CBETOBObI, CIIEKTPOCKOIL,
JO3UMETp, Kamepa BunbcoHa), ncnonb3ys 3HaHHUS O CBOMCTBAX (hPU3MUECKHUX
SIBJICHUI 1 HE0OX0IMMBbIEe (PU3HMUECKHE 3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX NTPHUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB MpU
pelIeHnn y4eOHO-TIPaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI JUIsl IOCTPOEHUS
n300pakeHH B IJIOCKOM 3epKajie U coOMparomien J1H3e;

IPUBOAUTH IPUMEPHI (HAXOIUTh MHPOPMALIUIO O MPUMEPAX) IPAKTUYECKOTO
UCIIOJIb30BaHUsl  (PU3MYECKUX 3HAHUM B TMOBCEAHEBHOM IKU3HM IS
obecrnieyeHus: 0€30aCHOCTH MPU OOpaIlEHUH C TPUOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMH, COXPAHEHUS 3/I0POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO
IIOBEJICHUS B OKPYKAIOILEH CpeEAE;

OCYUIECTBJISITh MOMCK UHPOpManuu Gpuanyeckoro coaepxanus B UutepHere,
CaMOCTOATENBHO  (OPMYIUPYs TOMCKOBBIM 3ampoc, HAXOOUTh IIyTH
ONpEe/ENeHUs] JOCTOBEPHOCTH IOJyYEHHOM HWHGPOpManud Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJI30BaTh MpPU BBINOJHEHUN YYEOHBIX 33JaHUil HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHBIE MaTepHallbl, PECYPChI
cetu MuTepHer, BiageTh NpUEMAMU  KOHCIIEKTUPOBAHMS  TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MUCHbMEHHBbIE M YCTHBIE COOOILEHUS HAa OCHOBE
uH(QOpMAMU M3 HECKOJBKUX HCTOYHUKOB (PU3HUECKOTO COACPKAHUSA,
nyOJMYHO TPENCTaBIATh PE3YJIbTAThl MPOEKTHOM WMIIM HMCCIEI0BATEIbCKON
NS TeIbHOCTH, IPU 3TOM I'PaMOTHO HCHOJIb30BaTh U3yYEHHBIH NOHATUUHBIN
anmapaT H3y4aeMmoro pasfena (U3MKH M CONPOBOXKIATh BBICTYIUICHUE
npe3eHTaluuen ¢ ydéToM 0COOEHHOCTEHN ayAUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie = IIpakTuyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypcesbl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEr0 MHUPa
bubnunoreka LIOK
11 Pusnica - Hayka 0 npupoze 2 https://m.edso0.ru/7f416194
bubmuoreka [{OK
1.2 0} 2 1
VISHTICCICHE DAL https://m.eds00.ru/7f416194
. bubnuoreka [IOK
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pasnen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bu6nmnorexa LIOK
21 CTpockue BetecTsa . https://m.eds00.ru/7f416194
59 JIBH>KeHWE 1 B3aUMOICMICTBUE YaCTHI] 5 1 bubmuorexka [JOK
' BEILIECTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
bubnunorexa LIOK
A M
3 CXAHHHICCKOE ABIDKEIHC 3 https://m.edsoo0.ru/7f416194
but6mmoreka [IOK
2 4 4 1
3 HEPIIL, Macca, TAOTHOCT? https://m.eds00.ru/7f416194
b K
3.3 Cuna. Buggsl cun 14 1 2 nbmorexa I10

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

Hroro no pazneny

21

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bubnunorexa LIOK
4.2 flapenue XuaKocTH > https://m.edso00.ru/7f416194
bub6nmoreka [IOK
4.3 Atmocheprioe rapienie 0 https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bubnunoreka LIOK
>1 Paora u MOIHOCTE 3 1 https://m.eds00.ru/7f416194
bubnunorexa LIOK
2 I1 1
> POCTRIC MEXAHHIME! > https://m.edsoo.ru/7f416194
bubmmoteka IIOK
>3 Mexarnireckast oHeprit 4 L https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/ P Konrpoabnsie | IlpakTHyeckue (1ubp )
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenJioBble siBJIEHUsI
. bubnmoreka [JOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
51 DNeKTpUYeCKue 3apsiibl. 3apsHKEHHBIE Tella U 7 1 bubnnoreka [JOK
' UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6nmoreka [JOK
23 MarHutHbie ApJIeHis 6 L 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 IICKTPOMArHHTHAS HHAYKIUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM un¢poBbie
Ne i/ P Konrpoabnsie | IlpakTHyeckue (1ubp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJeHUsI
11 MexaHU4YeCKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXpAHEHHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbI
bu6mmorexa [IOK
2.1 M 7 3
CXAHHHCCKHE KONCOaNIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNeKTPOMarHuTHOE TOJIE 1 6 9 bubnmoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBble siBJIeHMS
bu6mmoreka [IOK
4.1 3 6 2
AKOHBI pACTPOCTPAHCHIT CBETa https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 bubmiorexa LIOK

https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [IOK

4.3 Paznosxenune 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3gen 5. KBanToBbI€E IBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue 1 noriomneHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (TpoCHHE ATOMHOTO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
6.1 [ToBTOpeHue u 0000IIEHNE COIEPIKAHUS 9 9 bubnnorexa [HOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoTshI

Jara
H3yUYeHH s

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

®usuka — Hayka o npupoje. SBienus
npupoabl. Gu3nueckue ABICHUS

Kak ¢u3suka u apyrue ectecTBeHHbIE
HayKH U3y4aroT IPUPOIY.
EctecTBeHHOHAYYHBIN METOJI TO3HAHMUSI.
Onucanne GpU3NIECKUX SBICHUI C
MTOMOMUIBIO MOJIENEH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

dusznyeckue BEIUUYUHBI U UX HU3MCPCHHUC

To4dHOCTB U IMOTrpeIIHOCTDb I/I3MepeHHﬁ

JlaGopatopHnas pabota "Onpeznenenue
NoKa3aHUH U3MEepUTENIbHOrO mpudopa”
"N3mepenue TemrepaTrypsl Ipy TOMOLIT
KHUJIKOCTHOTO TEPMOMETPA U TaTIHKA
TeMmeparypbl"”

®usuka 1 €€ BIMIHUE HA Pa3BUTHE
TEXHHKH.

CtpoeHue BelecTna.

Monekyibl. bpoyHOBCKOE JIBHKEHHE.
OnbIThI, JOKa3bIBAIOUINE TUCKPETHOE
CTPOEHHE BEILECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JIBI>KEHME YacTHI] BEIeCTBA.
Huddysus B razax, KUIKOCTAX U
TBEPJIBIX TEJax.

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0a013e

BzaumHoe MPUTSKCHUC U OTTAJIKUBAHUC



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

MOJIEKYII

B3auMocBsA3b Mex1y CBOWCTBAMU
BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX

bubmuorexa [JOK

10
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OcoOEHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
KonrponsHas pabora o Teme
11 "[lepBoHayanbHbIE CBEIECHUS O
CTpPOEHHUH BeriecTna"
MexaHn4ecKoe ABUKEHHUE.
12 PaBHOMEpHOE U HEpaBHOMEpPHOE bubmmoreka LIOK
BHOMEPHOC M HEpaBHOMEPH
P P P https://m.edsoo.ru/ff0a05c6
JIBUKCHHC
bu6mmoreka [IOK
13 CxopocTb. Equnuiibl cCKkopocTu
P S P https://m.edsoo.ru/ff0a079c
14 Pacyer nyt 1 BpeMEHM JBUKECHUS. bubnuoreka [IOK
Pemntenue 3anau https://m.edsoo.ru/ff0a0ae4
15 [IpssMonMHENHOE paBHOYCKOPEHHOE
JIBH>KEHUE. Y CKOpEHUE
Wueprus. 3akoH HHEPITUH.
16 B P . o Te pIIa . bubmuorexa [JOK
3aMMOJICHCTBHE TEJ KaK IPUIUH
s P https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKEHUS TEIl
17 Macca tena. EquHHILI Macchl.
N3mepenne maccel Tena Ha Becax.
18 JlabopaTtopHas pabota "M3mepenue
Macchl Tena"
[InoTHOCTH BemiecTBa. Pacuer Macchl 1 bubnuorexa [JOK
19
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
20 JlaGopatopHnas pabora «OnpeneneHue
IIJIOTHOCTU TBEPAOTO TEIIA»
21 Pacuer macchl 1 00bEMa Tea 1Mo ero bubmuoreka [JOK



https://m.edsoo.ru/ff0a0378
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IUIOTHOCTH. Pelenne 3aaa4y mo reMe
"ITnoTHOCTE BemecTna"”

https://m.edsoo.ru/ff0al23c

Pemrenue 3agad mo teMme "I1IOTHOCTE

22 "
BelIeCTBa
KonTponbHas paboTa no remam
23 "Mexannueckoe aBmxenue”, "Macca
tena", "IlnoTHOCTE BemecTBa"
24 Cua. SIBnenue tarorenus. Cuia
TSKECTH.
25 Cuna ynpyrocru. 3akoH ['yka.
CBs13b MEX]ly CHJION TSKECTH U Maccou
26 tena. Bec Tena. Pemenue 3ana4 no teme bubmmorexa [JOK
" " https://m.edsoo.ru/ff0al1778
Cuna TspKecTu
97 Cuia TsSKeCTH Ha APYTHX IJIaHeTax. bubnunoreka [JOK
OuU3NYECKUE XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
28 Hsmepettite cit. JlnamoMeTp https://m.edsoo.ru/ff0al8cc
JlaGopatopnas pabora «3yuenue
29 3aBHUCHUMOCTH PACTSKCHHUS
(mehopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CUIIBDY
30 CrnoxxeHue IByX CHJI, HallPpaBJIECHHBIX 10 bubnmnoreka [JOK
OJIHOM mpsiMOH. PaBHOAEHCTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70
bu6mmorexa [IOK
31 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
39 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSL. bubnnorexa [JOK
Tpenue B IpUpOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yueHue
33 3aBUCHUMOCTH CHJIbI TPEHUSI CKOJIbKEHHUS bubnuorexa [IOK

OT CHJIBI JABJICHUA U XapaKTCpa
COIPHUKACAIOUINXCS TIOBEPXHOCTEH»

https://m.edsoo.ru/ff0alcc8
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Pemenwe 3a1a4 Ha onpesielieHrue

34 PaBHOJICHCTBYIONIECH CHUIIBI
Pemenue 3agau no remam: «Bec Tenay,
35 «"paduyeckoe n300pasKeHUE CUIT», bubmmorexa [JOK
& https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIEHCTBYIOIIAS CHIT»
KonTponbhas pabota no remam:
36 «MexaHndeckoe ABMKEHHEY, «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHITbI»
37 Hasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb J1aBJICHUS bubnnoreka [JOK
38 "
rasa oT o0bEma, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
39 Ilepenava naBineHus TBEPABIMU TEIAMU, bubnuoreka [IOK
JKHIKOCTSIMH U razamMu. 3axkoH Ilackamns https://m.edsoo.ru/ff0a25b0
40 JlaBrieHME B )KUJIKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAHHOE JIEVICTBUEM CUJIbI TSIKECTH https://m.edsoo.ru/ff0a2718
a1 Pemenue 3anau o teme «Jlapnenue B bu6mmorexa [IOK
JKMIKOCTH U rase. 3axkoH Ilackais https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
42 Coobmaronpecs cocys! https://m.edsoo.ru/ff0a2970
bu6mmorexa [IOK
43 Bec Bo3znyxa. ATMOochepHOe JTaBlieHHe https://m.edsoo.ru/ff0a2b5a
Atmocdepa 3emmn. [Tpuyannbt
44 CYIIECTBOBAHMSI BO3AYIIIHON 000IOUKH bubnuorexa [JOK
3emiH. 3aBUCUMOCTh aTMOC(epHOro https://m.edsoo.ru/ff0a2b5a
JABJIEHUS OT BBICOTHI HAJl YPOBHEM MOPS
45 3aBUCUMOCTBH aTMOC(HEPHOTO JTaBICHHS bubnmnorexa [JOK
OT BBICOTBI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
46 W3mepenue atMoc(hepHOro JaBiIeHHUS. bubnuoreka [IOK

OnbiT Toppuuennu

https://m.edsoo.ru/ff0a2da8
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https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8

Bapometp-anepouns. Atmocdeproe

bubmuorexa [JOK

47
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
48 Manowmetpsl. [TopuiHeBOM )KUAKOCTHBIN
Hacoc
49 IM'uppaBnuueckwnii npecc.Pemenue 3amay
JeiicTBuE )KUAKOCTH U Ta3a Ha
50 or €HHOE B HUX TEJI0. ApXUMea0Ba buGnnorexa LIOK
Py - AP https://m.edsoo.ru/ff0a3276
chIa
JIaGoparopnast padora «Onpenenenue
51 BLITaJII)KI/IBEIomjﬁ CUJIBI I[eiIIOCTB e Bubmorexa ITOK
’ yro https://m.edsoo.ru/ff0a33fc
Ha TEJI0, MOTPYKEHHOE B KHUIKOCTh)
bubmuorexa [JOK
52 ITnaBanue ten. Bo3gyxomiaBanue
AyX https://m.edsoo.ru/ff0a3a96
Pemenne 3amau o remam: «IlnaBanue
53 cynoB. BosnyxomnaBanue», «JlaBieHue bubmorexa HOK
YAIOB. yx L https://m.edsoo.ru/ff0a3654
TBEPABIX T, )KUAKOCTEH U Ta30B»
JlaGopatopHast paboTa 1o Teme
54 «ccnenoBanue 3aBUCUMOCTH Beca Tella bu6nmoreka [JOK
B BOJIE OT 00bEMA MOTPY>KEHHOH B https://m.edsoo.ru/ff0a3514
KUIKOCTH YaCTH TEIA»
KonTponbhas padota no teme
55 "JlaBneHrEe TBEPABIX TEI, KUIKOCTEH U
razos"
56 Mexanunyeckas padora. EquHuIs: bubmuoreka [JOK
paboThI https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
57 MomnocTs. ETUHUIBEI MOIHOCTH
B FIHHL B https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoranue "Pacuér
58 MOIITHOCTH, Pa3BUBAEMOIl MPH MOIbEME
no jecryuie"
59 [Ipocteie MexaHu3MBI. Phryar.



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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PaBHOBecue cui Ha ppryare

Preruaru B TexHuke, OBITY U IPUPO/IE.

bubmmorexa [IOK
60 Ha6opaT0pHa${ pabora «lccnenoBanue 1 https://m.e dsogru /1084786
YCIIOBUI PaBHOBECHS PbIYara
61 Pewenue 3amau no reme «YciaoBus 1 bubnmoreka [JOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
PesepBHbIii ypok. Pabora ¢ Tekctamu mo
62 Teme «/laBieHue TBEPABIX Te, 1 bubmuorexa [JOK
KUIKOCTEH U Ta30B» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
poBepouHas paboTa
Mexanunueckas 3Heprus. Kunetnueckas bubnnoreka [JOK
63 1
Y MMOTEHIMAJIbHAS DHEPTUS https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHUs MEXaHUYECKON 1 bubnnoreka [JOK
SHEPIUU https://m.edsoo.ru/ff0a4360
65 Kontponbnas padota nmo teme «Pabora 1
1 MOILHOCTb. DHEPTUS
66 CucremaTu3anusa U 000011IeHHE 3HAHUIH 1
Kypca ¢usuku 7 kiacca. Perenue 3aqau
67 WroroBas koHTpoJsibHas paboTa 1
68 [TonBenenue UTOroB 3a Kypc pusuku 7 1
KJjlacca
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4ffe
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabubie | IIpakTuueckue
n/n Bceero u3yyeHusi =~ oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETUYECKOU TEOPUH U UX OILITHBIE 1 bubnnorexa [IOK
p https://m.eds00.ru/ff0a5256
MTOATBEPIKICHUS
ArperatHoe COCTOSIHUE BEIEeCTBA.
OOBsicHEeHHE CBOMCTB TBEPOTO, JKHJIKOTO
2 Y Ta3000pa3HOI0 COCTOSIHMI BEIIeCTBA Ha 1
OCHOBE TIOJIO’KEHUHN MOJIEKYISIPHO-
KHHETHYECKOU TEOPHH
3 CmaunBaHuE U KallWJUISIPHOCTb. 1 bubnnoreka [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
4 Temmnepatypa. CBs3b TeMIiepaTypbl CO 1
CKOPOCTBIO TETUIOBOTO JIBHYKEHUS YaCTHI]
5 Bnytpennss sueprusi. CriocoOb1 1 bu6mmoreka [JOK
VW3MEHEHUSI BHYTPEHHEN YHEPTUHU https://m.edsoo.ru/ff0a5c60
6 TemnonpoBoaHOCTb. Buibl 1 bubnuoreka [IOK
TeIIonepe1adn https://m.edsoo.ru/ff0a6412
7 Konseknus. U3nydenue. 1
KomnmuectBo Temiorsl. EnuHuIe!
8 KOJWYECTBA TEIUIOTHL. Y IeJIbHAS 1 bubnnorexa [IOK
' https://m.edsoo.ru/ff0a6976
TEINIOEMKOCTD
Pacuer KonnuecTBa TEIJIOTHI,
9 HEO0OXOIMMOTO JIJIsi HarpeBaHUs Tena U 1
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUU
10 JlaGopatopHas pabota "HccnenoBanue 1 1 bubnuoreka [IOK
SIBJICHUS TETNIOOOMEHA MPH CMEIINBAHUT https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5c60
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XOJIOHOU U ropsiueit Boabl" , "M3yuenue
yCTpoOiCTBa KajopumeTpa'

1 JlaboparopHas pabota "Onpenenenue bubnmoreka [JOK
yAEeIbHOM TEIIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

12 OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
3aKOH COXpaHEeHMsI U IIPEBPAIICHHUS

13 SHEPrUuU B MEXaHUYECKUX U TETIOBBIX
mporeccax

14 KoHnTtponbhas padora mo teme "TermoBbie
sBICHUS"

[InaBrieHue u OTBEpACBaHHE
KPUCTALINYECKHX Tell. ['paduk
15 HJP;aBJIeHI/Iﬂ U OTBE eBaHpr) bubmmorexa [JOK
P https://m.edsoo.ru/ff0a71d2
KPUCTALIMYECKHUX TeJl Y IeJbHas TeIIoTa
TUTABJICHUS

16 JlaGopaTtopHast pabota "Onpezaenenue bubnuotexa [JOK
yeJIbHOW TEIJIOTHI IUIaBJIeHHMS Jibja" https://m.edsoo.ru/ff0a72fe

17 Pemenue 3agau
[TapooOpa3zoBanue u KOHICHCAIIHSI.

18 Hcnapenne. HacblmeHHbBIH 1 bubmmorexa [TOK

pete. T https://m.edsoo.ru/ff0a740c
HEHACBHIIIICHHBIN Tap
[Tornomenue sHeprun NpU UCAPEHUN
19 JKUJKOCTH. BbI CJ'IpeHI/Ie 31;)-16 rHHIr)[ u bubmmorexa [OK
A - Bl P P https://m.edsoo.ru/ff0a65c0
KOHJCHCAIIUHU Tapa.

20 Brnaxxnocts Bo3ayxa. CriocoOsl bubnuorexa [IOK
OIIpEAEIICHUS BIIAXKHOCTH BO3yXa. https://m.edsoo.ru/ff0a7088
Brnaxnocts Bo3ayxa. JlaboparopHas

21 abora "Ompe G;I:HI/IG OTHECHTEHBHOﬁ bubmmorexa LIOK
P peA " https://m.edsoo.ru/ff0a7628
BJIQXKHOCTH BO3/1yXa

22 Kunienne. Y nenpHas Temwiora bu6mmoreka [IOK
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https://m.edsoo.ru/ff0a740c
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napooOpa3oBaHUs U KOHJEHCAIIUH.
3aBUCUMOCTh TeMIIEpaTypbl KUIIEHUS OT
aTMoc(hepHOro JaBiIeHUS

https://m.edsoo.ru/ff0a786¢

23 VY nenpHas TEII0Ta MapooOpa3oBaHUs
24 Pemenue 3amau
25 PaboTa rasa u mapa npu paciuimpeHuu
JIBurarenb BHyTPEHHETO CrOpaHUsl.
26 [TpuHIIUTIBI paOOTHI TEIIJIOBBIX
JIBUTaTEJIEH.
[TapoBas Typ6una. KIIJ] TenoBoro
27 nBurarens. TeraoBble IBUTaTeN! U bubmorexa LHOK
' . https://m.edsoo.ru/ff0a7c7c
3aIl1Ta OKpYKaroIei cpeibl
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo
28 teme "TeruioBbie siBnenus. 3menenue bubmorexa HOK
. . https://m.edsoo.ru/ff0a83f2
arperaTHhIX COCTOSTHUH BEIeCTBA
KonTponbHnas pabora o teme "TemioBsie
29 sByIeHHs. VI3MeHeHne arperaTHbIx bubmorexa HOK
N . P https://m.edsoo.ru/ff0a86ae
COCTOSTHUH BEIIeCcTBa
DnexTpu3anus Teq npu
30 CONPUKOCHOBEHMH. B3auMoernicTeue
3apshDKeHHBIX Ten. [[Ba poxa
DIIEKTPUIECKUX 3apSI0B
31 Onekrpockort. [IpoBoHukY 1
HEMPOBOJIHUKH JICKTPUUYECTBA.
32 B3aumoneiicTBre 3apsyKeHHBIX Tell. 3aKOH bu6mmorexa [IOK
Kynona. Dnexrpuueckoe mnoie https://m.edsoo.ru/ff0a87e4
33 JenrmocTh 3EeKTPUYECKOro 3apsa. bubnmoreka [JOK
ONEKTPOH. https://m.edsoo.ru/ff0a8a0a
34 Hocurenu anmekTpudeckux 3apsaoB.
DnemeHTapHbIi 3apsan. CTpoeHre aToma
35 [IpoBOAHMKY U AUAIIEKTPUKHU. 3aKOH bubnmoreka [JOK



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7c7c
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COXpaHEHHsI AIIEKTPUIECKOTO 3apsiia

https://m.edsoo.ru/ff0a8ef6

Pewienne 3a1a4 Ha IpUMEHEHUE CBOMCTB

bubmuorexa [JOK

36
3JIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
CTaTu4ecKoe MEKTPUYECTBO, €ro yUYeT U
HCIIOJIb30BaHUE B OBITY U TCXHHUKE.
37 DNEKTPUYECKUH TOK, YCIOBHS €ro bubmorexa [IOK
P 24 https://m.edsoo.ru/ff0a95a4
cymecTBoBaHus. MICTOUHUKH
AIIEKTPUIECKOTO TOKA
JIeHCTBHS SJICKTPUUECKOIO TOKA.
38 DIIEKTPUUYECKUI TOK B METaJIJIaX bubmorexa [JOK
- p ) https://m.edsoo.ru/ff0a96b2
JleficTBHE 3IEKTPUIECKOTO TOKA
bu6mmorexa [IOK
39 Cuna Toka. 3Mepenne cuibl TOKa.
p https://m.eds00.ru/ff0ashd6
40 DJeKTpryUecKas 1emb U €€ COCTaBHbBIC
Y4acTH
Cuna Toka. Jlaboparophas padota "Coop
41 3IEKTPUUECKOH LIETTH U U3MEPEHUE CUJIBI 1 bubmmorexa [IOK
P P " https://m.edsoo.ru/ff0a8bd6
TOKa B €€ Pa3IUYHBIX YUaCTKax
DneKTpuuecKoe HanpshkeHue. BonbTmerp.
42 JlaGopaTtopHnas padora "M3mMmepenne u 0.5 bubmorexa HOK
PaTopHazi p f) ' https://m.edsoo.ru/ff0ade14
PETYIHPOBAHKE HATIPSHKCHHUS
43 3aBUCHMOCTH CHJIBI TOKA OT HAMPSKCHHUS. bubnmnoreka [JOK
3akon Oma a1 yJacTKa 1enu https://m.edsoo.ru/ff0aad4a
Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
44 OmMa 11 pa3IndHOro COETUHEHUS bubmmorexa LOK
p https://m.edsoo.ru/ff0aaf8a
MIPOBOIHHKOB
45 ConpoTuBiieHUE TPOBOJHUKA. Y AEITBHOE bubnuorexa [JOK
COIIPOTHUBIICHHE BELECTBA https://m.edsoo.ru/ff0aa738
46 [Ipumeps! Ha pacueT CONPOTUBICHUS 1
MPOBOHMKA, CHUJIBI TOKA U HATIPSKEHUS
47 PeoctaTsl bubmuoreka [JOK
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https://m.edsoo.ru/ff0a9838

KoHnTtpoinbHas pabota mo teme'"Pacuer

bu6mmoreka [IOK

48
AIEKTPUUECKUX 1eneit"” https://m.edsoo.ru/ff0aa738
49 ITocnenoBarenbHOE COCAUHEHUS
MIPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka
50 MPABUJIA CJIOKEHHUS HAIIPSKEHUN TIPU bubnnoreka [HOK
MOCJIEA0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos"
ol [TapannenbHoe coeAMHEHNS TPOBOJHUKOB
JlaGoparopnas pabora "IIpoBepka
52 I aBI/II)JIa I[I.?Iﬂ CI/II:J)IBI TOKa HpH ’ bubmorexa [JOK
P P " https://m.edsoo.ru/ff0aadle
napajuieIbHOM COSTUHEHUU PE3UCTOPOB
53 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO bu6mmoreka [IOK
TOKa https://m.edsoo.ru/ff0ab124
HarpeBanue nmpoBoTHUKOB
54 3JIeI£JT I/I‘ICCKI/IE{ TOKOM. 3akoH JIXoyisi- bubmorexa HOK
P ' Y https://m.edsoo.ru/ff0ab124
Jlenna
55 Jlamma ocBemieHus. DIEKTPHUUECKHe
HarpeBaTeNbHbIE PUOOPHIL.
DNeKTpUUECKUe e U MOTpeOuTenn
56 3JICKTPUUCCKOMN DHEPIUU B OBIT bubmorexa [JOK
p P Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
57 KonTponbhas pabota no reme "Pabota u bubnuorexa [IOK
MOIIHOCTb JIEKTPUYECKOro TOKa" https://m.edsoo.ru/ff0aa04e
58 [TocTosIHHBIE MATHUTHI, KX
B3aNMOJICHCTBHE
VYpok-uccnenosanue "M3ydenue nouen bubnmoreka [JOK
59 "
MMOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
60 MarauTtHoe none. MarHuTHOE MoJIe bubmuorexa [JOK

3eMI1 B ero 3HauYcHHe JJIs1 )KU3HU Ha

https://m.edsoo.ru/ff0acOba
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3emiie

61

KonTtponbHast pabora o Teme
"DneKTpruuecKue 3apsabl. 3apsSAKEHHbBIC
TeJa U UX B3auMozencTBus. [locTosHHBIN
aeKTpudecKkuii ToK" / Beepoccuiickas
poBepoyHas paborta

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

62

PesepBHbIii ypok. PaboTa ¢ TekcTamu mo
teme "IIoCTOSHHBIN dNeKTpUYecKuii TOK" /
Bcepoccuiickas mpoBepouHas pabota

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

63

OmneiT OpcTena. MaruuTtHoe nose
AJIEKTPUYECKOr0 ToKa MarHuTHoe roie
KaTylIKu ¢ TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

64

JlelicTBME MAarHUTHOTO TOJIS Ha
IIPOBOJIHHUK C TOKOM. [IpaBuiio seon

pyKH.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

65

Omnbiter @apazes. 3akoH
AIEKTPOMArHUTHOM HHAYKIUH. [IpaBuio
Jlenua

66

Onekrporerepatop. CrocoOb! MOTyYeHUS
ANEKTPUUYECKOI SHEPTUH.
DNEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
HCTOYHHKAX SHEPIruu

67

[ToaroroBka Kk KOHTPOIBHOM paboTe MO
TeMme "DNEeKTPUYECKUE U MarHUTHbIE
SIBIICHUS"

68

KoHnTtponbhas pabota mo teme
"DNeKTpuYeCKue U MAarHUTHBIE SIBIICHUS "

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

69

Pesepubrii ypok. Pabora ¢ Tekctamu mo
teMe ""TernoBble siBIeHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0accbe

70

PesepHbIii ypok. PaboTa ¢ TekcTamu mo
TeMe "MaraurtHeie sBiIeHus"
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9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
(1)
JI:;H Tema ypoxka Beero KonrTpoabubie | IlpakTuueckue i[:;:enuﬂ :)Igg;[:():;:fenbnme
padoThI padoThI pecypen

Bsonnslii nHCTpYKTaX 110 Th B

1 KabuHere pu3uKu. MaTtepuanbHas 1
Touka. Cucrema orcuera.

9 Tpaekropust. [1yts. [lepemenienue. 1 bubnnorexa [HOK

https://m.edsoo.ru/ff0ad474

3 Onpenenenre KOOpAUHATHI 1 bubnuoreka [IOK
JIBHO>KYILIETOCS TETa. https://m.edsoo.ru/ff0ad19a
[lepemenienue npu NpsIMOIMHEHHOM

4 PaBHOMEPHOM JIB>KEHMH. Perienue 1
3ajau.

5 I'padnueckoe 1 bubnnorexka [JOK
MPEJICTABICHUE JBUKCHUS. https://m.edsoo.ru/ff0ad8d4

6 Pemenue 3anau no teme «PaBHOMepHOE 1
MPSIMOJIMHENHOE ABH)KEHUEY.

7 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 1 bubnnoreka [JOK
JBUKEHUE. Y CKOPEHUE. https://m.edsoo.ru/ff0adb18
CxopocTh NpSIMOIMHENHOTO

8 pPaBHOYCKOpEHHOTO ABIMKeHUs. [ paduk 1
CKOpPOCTH.

9 Pewrenue 3anad npsAMoOIIMHEHOE 1 bubnnoreka [JOK
PaBHOYCKOPEHHOE ABUKEHUE https://m.edsoo.ru/ff0ael76

10 Ilepemenienue npu NpsIMOIMHEHHOM 1
PaBHOYCKOPEHHOM JIBH)KEHHUU.

1 Ilepemenienue tena npu 1 bubnuoreka [IOK

MIPSIMOJIMHENTHOM PaBHOYCKOPEHHOM

https://m.edsoo.ru/ff0ae612
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JBIKEHUU 0€3 HavyaIbHOW CKOPOCTH.

12 I'paduueckuii MeTo perieHus 3a1a4 Ha bubmumoreka [IOK
PaBHOYCKOPEHHOE JBUKCHUE. https://m.edsoo.ru/ff0ae72a
Pewrenne 3a1au Ha paBHOYCKOpPEHHOE bubnmoreka [JOK
13 .
NPSAMOJIMHEHHOE JBUKECHHUE. https://m.edsoo.ru/ff0ae982
Jlaboparopuas padota Ne 1
14 «I/Iccie OI];aHI/I: aBHOYCKOPEHHOT'O bubmmorexa LIOK
a p Y . p https://m.edsoo.ru/ff0aeb6c
JBUKEHHs 0€3 Ha4allbHOM CKOPOCTHY.
[ToBTOpEeHME M 0000IIIEHHE MaTepHalIa
15 o teme «PaBHOMEpHOE U bubmmorexa [TOK
P https://m.edsoo.ru/ff0aeca2
PaBHOYCKOPEHHOE JTBUKEHUE)
16 KonTponbnas padora Ne 1 mo teme
«OCHOBBI KHHEMATUKH.
17 OTHOCUTENBHOCTD JIBHXKECHHUS. bubnuorexa [JOK
https://m.edsoo.ru/ff0aee28
18 HNuepuuanpHble CHCTEMBI OTCUETA. bu6mmorexa [IOK
IlepBeiif 3akoH HeroToHA. AHANIN3 K/p. https://m.edsoo.ru/ff0af738
19 Bropoii 3akoH HeroToHa. bubnuoreka [IOK
https://m.edsoo.ru/ff0afa26
20 Tperuii 3akon HeroToHa. bubnnoreka [JOK
https://m.edsoo.ru/ff0af8be
21 Pemenue 3anay ¢ npuMeHEHNEM bubnuoreka [IOK
3ak0oHOB HproTOHA. https://m.edsoo.ru/ff0afb8e
99 Pemenue 3an1ay ¢ npuMeHEHNEM bubnuorexa [IOK
3aKk0HOB HprOoTOHA. https://m.edsoo.ru/ff0af044
23 CBoboHOE TIaZieHHe Te.
24 Pemenue 3amay Ha cBOOOTHOE TAZICHHE bubnmoreka [JOK
TEJl. https://m.edsoo.ru/ff0af5f8
JIBm>keHue Tena, OpOIIeHHOTO bubnmoreka [JOK
25
BEPTUKAJIBHO BBEPX. https://m.edsoo.ru/ff0af33c
26 JIBrokeHue Tena, OpOIIeHHOTO bu6mmoreka [IOK
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TOPHU30HTAJIBHO.

https://m.edsoo.ru/ff0afe36

Jlaboparopuas pabota Ne 2 «/3mepenue

2t YCKOpPEHUsI CBOOOAHOTO MAJACHUS.
28 3aKOH BCEMUPHOTO TArOoTeHUs. Pemienne bubnmoreka [JOK
3a7a4 Ha 3aKOH BCEMUPHOTO TATOTEHUSI. https://m.edsoo.ru/ff0b02b4
29 YckopeHnue cBOOOAHOTO NMaJeHUs Ha bubnmoreka [JOK
3emiie u Ipyrux HEOECHBIX Teax. https://m.edsoo.ru/ff0b0408
[IpsimonnHeiHOE U KPUBOJIMHEHHOE
30 JIBIDKEHME. [IBH)KEHME Tena I10 bubmuorexa [JOK
OKPYKHOCTH C OCTOSIHHOM 11O MOJTYJIO https://m.edsoo.ru/ff0b06ec
CKOPOCTBIO.
31 HcKycCTBEHHbBIE CIIyTHUKH 3€MIIN. bubnuoreka [IOK
https://m.edsoo.ru/ff0b07fa
Nmnynbe Tena. 3akoH COXpaHEeHUs
32 HMITyJbCca. PeakTUBHOE IBUIKEHHUE. bubmmorexa [TOK
https://m.edsoo.ru/ff0b096¢c
Paxersr.
33 Pemrenue 3a1ay Ha 3aKOH COXpaHEHUS
UMITyJIbCa.
Mexanunueckas paboTa ¥ MOIIIHOCTb.
34 Kunernueckas u moteHImaaibHas bubmuorexa [JOK
SHepruu. BrIBOJ 3aK0HA COXPAHEHUS https://m.edsoo.ru/ff0b0a84
ITOJTHOW MEXaHWYECKON SHEPTHUN.
Pemenue 3amay Ha TEMy TUHAMUKH,
35 MEXaHWYECKON PabOThI U COXPaHECHUSI bubmmorexa [JOK
. . https://m.edsoo.ru/ff0b0db8
MTOJTHOW MEXaHWYECKON YHEPTHUH.
O0001enue, cucteMaTH3aus U
36 KOPPEKIIHSI 3HAHUH 00YJarOIINXCS 110
TeMe nuHaMukH. [ToAroToBka K K/p.
37 Kontponsnas padora Ne 2 o teme
«OCHOBBI TUHAMUKI .
38 BBoaHbBIN HHCTPYKTaX 1O TEXHUKE bubnmoreka [JOK
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0e30macHOCTH KaOuHEeTe (HU3UKH.
MarepuanbHas Touka. Cucrema
OoTCYeTa.

https://m.edsoo.ru/ff0b0c32

KonebaTenbHoe asuxkeHue. CBo60oaHbIE
KonebaHua. KonebatenbHble cuctembl. AHanu3

39
K/p.
BennuunHbl, xapaktepusytowme

40 KonebatesnbHoe asuskeHue. O6cyKaeHue bu6mmoreka [IOK
BOMpPOCOB 3ayeTa. PelleHune 3a4au. https://m.edsoo.ru/ffOb12fe
JlabopamopHasa paboma Ne3

i «MccnedoeaHu6e Zaeucumoc;nu ne;puoda u BuGnuotexa LIOK
1acmomsl c60500HbIX Konebanuu https://m.edsoo.ru/ff0b1858
HUMAHO20 MASMHUKA 0mM €20 OAUHbI».
FapMmoHuyeckne KonebaHua. 3aTyxaouime

42 KonebaHuA. BbIHY>KaeHHble KoebaHus. bu6nmoreka [JOK
PesoHaHc. PeweHue 3aaau. https://m.edsoo.ru/ffOb20f0
3aTyxatowme KonebaHumA. BbIHyKAeHHbIe

43 KonebaHusA. Pe3oHaHc. PelweHue 3aau.
0606LieHNe, CUCTEMATM3ALIMNA U KOPPEKLIUA

44 3HaHWUI 0BYYAIOLLMXCA MO MEXaHUYECKUM bu6mmorexa [IOK
KonebaHuam. https://m.edsoo.ru/ff0b197a
PacnpocTtpaHeHue konebaHuit B cpeae.

45 BonHbl. Mpoao/ibHbIe U NonepeyHble BOJIHbI

45 OnuHa BPOﬂHbI. CKopOCTb pacnpocTpaHeHus Butmiorexa LIOK
BOJIHEL. Fetlerne safad. https://m.edsoo.ru/ffOblaec

47 MCTOYHMKM 3BYKa. 3ByKOBble KonebaHus. bu6mmoreka [IOK

https://m.edsoo.ru/ffOb197a
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BbicoTa, TeM6p M rPOMKOCTb 3BYKa.

48

PacnpoctpaHeHue 3ByKa. 3ByKOBblE BOJIHbI.
OTpakeHue 3ByKa. IX0. 3BYKOBOW Pe30HaHC.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

PeweHune 3aga4. O606uieHME,
CMCTEMATU3ALMNA U KOPPEKLMA 3HAHMIA
obyyatowmxca No MexaHM4eCcKMm
KonebaHuAM 1 BONHaAM, 3BYKY. [0AroToBKa K

K/p.

50

KonmponsHas paboma Ne 3 no meme
«MexaHu4yecKue KosnebaHUs U 80/HbI,
38YK».

51

MaruauTHOe mosne u ero rpadudeckoe
n3o0pakeHue. AHaIN3 KOHTPOJILHON
paloThI.

52

Hamnpasnenue Toka 1 HanpaBiIcHUE
JIMHUW ero MarHutHoro nosis. [Ipasuito
IIPaBOM PYKH.

53

OO6HapyxeHrne MarHUuTHOTO TIOJIS TT0 €T0
JICWCTBUIO Ha AJIEKTpuUYecKuid Tok. Cusa
Awmmnepa. [TpaBumno neBoi pyku.

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

Pemenue 3agad Ha onpeneneHue
HaMpaBJI€HUS JIUHUI MarHUTHOTO MOJIS
U cUJIbl AMIiepa.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

55

NHayknys MarHuTHOTO MOJISA.
MarguTtHbBIA DOTOK.

56

SIBIIeHUE DNEKTPOMArHUTHOW UHAYKIWH.

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe
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HamnpaBnenve HHIYKITMOHHOTO TOKA.

57
[IpaBuio Jlenua.
JlaGopaTtopHas padota Ne4 «M3yueHue
58 SIBJ'ICIfI/ISI I)IJ)'ICKT pOMarHI/ITHoﬁ a bubmmorexa [JOK
P https://m.edsoo.ru/ffOb2fe6
UHIYKITUN.
59 SIBrieHrE CAaMOMHTYKIIVH. bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6c
60 [Tonyuyenue u nepenaya nepeMeHHOTO
ANeKTpUYecKoro Toka. Tpanchopmarop.
DNeKTPOMarHuTHOE T0JIE.
61 DJIEKTpOMarHuTHbHIC BOJIHBI. Pelienue bubmorexa LHOK
P ' https://m.edsoo.ru/ffob31d0
3a7a4
62 Pemenue 3anau mo teme bu6mmoreka [IOK
«DNEeKTPOMATHUTHBIE BOJIHBI» https://m.edsoo.ru/ff0b3658
63 [IIxaya >7€KTPOMarHUTHBIX BOJIH. bubnuoreka [IOK
https://m.edsoo.ru/ffOb38c4
64 [IIxana 3;1€eKTPOMarHUTHBIX BOJIH. bubnnorexka [JOK
https://m.edsoo.ru/ffOb3aea
65 Konebartenbublit KoHTYp. [TprHIIMATIBI bubnnoreka [JOK
PaarOCBS3H U TENEBUICHHUS. https://m.edsoo.ru/ff0b3c5c
66 DneKTpoMarHuTHasi IpUpoa CBETa.
67 IIpenomiienue ceera. Pusnueckui
CMBICII TTOKA3aTeJsl MPETOMIICHHUS.
68 Hucnepcus ceera. L{Bera tei. bubnmoreka [JOK
https://m.edsoo.ru/ff0b3f2c
THUIBI ONTUYECKUX CIIEKTPOB.
69 [IpoucxoxaeHre TuHEHYaThIX bubmorexa HOK
P A https://m.edsoo.ru/ff0b444a
CHEKTPOB.
20 [Tornouenue u ucIycKkaHue CBeTa bubnnoreka [HOK
aTOMaMHu. https://m.edsoo.ru/ff0b4206
71 Pemenue 3amau. O600mcHUE, bubmuorexa [JOK
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CHUCTEMAaTH3aIMsI U KOPPEKIIUS 3HAHUH
obOyuaroruxcs. [loaroroBka K k/p.

https://m.edsoo.ru/ffOc0a7e

KontponbHas padota Ne4 o teme

bubmuoreka [JOK

72
«INEKTPOMArHUTHOE TIOJIEM. https://m.edsoo.ru/ff0b4684
73 PannoakruBHOCTH. OmbIT Pe3epdopra.
AHanmu3 K/p.
74 Monenu atomoB ToMcoHa 1 bubmuorexa [JOK
Pezepdopna. https://m.edsoo.ru/ff0c0f4c
75 PanuoakTtuBHBIE pEBpAILICHUS bubnmnoreka [JOK
ATOMHBIX SIJIEP. https://m.edsoo.ru/ffOc0e2a
76 DKcrepuMEHTAIbHBIE METO/IbI
WCCIIETOBAHMS YACTHII.
77 OTKpbITHE IPOTOHA U HEUTPOHA. bubnnoreka [JOK
PanuoaxTtusHble npeBpaienus N, Be. https://m.edsoo.ru/ff0c12a8
78 CocTtaB aToMHOTO si7ipa. SIIepHbIe CHITBI.
Pemenue 3anau «CoctaB aTOMHOTO
79 sanpa. MaccoBoe uncio. 3apsoBoe bubmmorexa LIOK
Apa- + 2apAR https://m.edsoo.ru/ff0c144c
YUCIIO»
80 W3ortonsl. Anbda- u Oera- pacnan. bubnuoreka [IOK
[IpaBuno cmenienus. Pemenune 3anay. https://m.edsoo.ru/ff0c1550
81 DHeprus cBs3u sapa. Jledekt macc. bubnuotexa [JOK
https://m.edso0.ru/ff0c1672
Jlaboparopnas pabota Ne 5 «M3yuenue
82 T CKOF; 3ap;1>i<eII{3HLIX YacTHI] 10 a bubmmorexa [JOK
P P t https://m.edsoo.ru/ff0c18ac
TrOTOBBIM (hoTOTpadUsIM.
83 [enenue sanep ypana. Llennas peakuus. bubnmoreka [JOK
https://m.edsoo.ru/ffOclal4
Snepusliii peakrop. [IpeoGpazoBanue
84 BHYTPEHHEH YHEPIrUU aTOMHBIX sJIEp B bubnuoreka [IOK

AJIEKTPUUECKYIO SHEPTUI0. ATOMHAs
JHEPreTHKA.

https://m.edsoo.ru/ff0clb4a
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buonornueckoe necTBrUe paauauu.

85 3aK0H PaIMOAKTHBHOTO pacIaja.
TepmosinepHast peakiusi.
Pemenue 3agau. O0o0IIEHHE,

86 CUCTEMaTH3aIUs U KOPPEKIUs 3HAHUI bubmorexa LHOK

oByuatonuxes. TloAroToBKa K K/p. https://m.edsoo.ru/ff0c2126

87 Kontponbnas padota Ne 5 o teme bubnnoreka [JOK

«CTpoeHue aToMa U aTOMHOTO SIApay. https://m.edsoo.ru/ff0c1c58

88 CocraB, CTpOECHHE U POUCXOKICHUE bubnnoreka [JOK

CoHEYHOM CUCTEMBI. https://m.edsoo.ru/ffOcld7a
89 bonpmme mnanets ComHeuHon
CUCTEMBEI.

90 Mareie Tena CoTHEUHON CHCTEMBI. bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

01 CtpoeHue, U3Ty4eHUS U IBOJIOLUS

ConHua u 3Be37.

92 CtpoeHue u 3BOJIIOIUS BCEJICHHOM. bubnnorexa [JOK
https://m.edsoo.ru/ff0c223e

93 [ToBTOpeHue, 06001IEeHNE.

94 [ToBTOpenue, o6o0IIEHNE. bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a
bubmuotexa [JOK

= losToperne, obodmere. https://m.edsogru/ff0c2572
bubnuotexa [JOK

% Tostopenne, obobmene. https://m.edsogru/ffOCzazz

97 [ToBTOpeHue, 060061IeHNE. ngg;?:;igﬁﬁf 0c2530
bubmuorexa [JOK

o8 Hostoperne, obobuiere. https://m.edsogru/ff002052

99 [ToBTOpeHME, 0000IIEHNE. bubnnorexa [IOK

https://m.edsoo.ru/ff0c2d6a
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bu6mmoreka [IOK
100 TosTopenne, 060dmenue, 1 https://m.edsoo.ru/ff0c2e82
bubmuoreka [JOK
101 losropenne, 0bodmerne. . https://m.eds00.ru/ff0c3044
102 [ToBTOpEeHME, 0000IIEHNE. 1
OBIIEE KOJIMYECTBO YACOB I1O 102 97

I[TPOT'PAMME
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IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON MPOI'PAMMBI OCHOBHOI'O
OBIIEIO OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

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

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

1.2

pa3indaTsh ABJICHHUSA 110 OIIMCAHUIO X XapaKTCPHBIX CBOMCTB 1 Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

paciio3HaBaTb IMPOABJICHUC HN3YUYCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUN B
OKpYZKaroumeM MHpe, B TOM YUCIIC (I)I/I3I/I‘IGCKI/IG SIBJICHUS B IIPUPOIAC, IIPH
9TOM HCPEBOAUTL IMPAKTHUYCCKYIO 3aaady B yqe6Hy10, BBIACIIATD

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) GUZNYECKUX SIBICHUN

14

OTMCHIBATH U3YYEHHBIE CBOMCTBA Te U (PU3MUECKHE SBICHHUS, UCTIOIB3Ys
¢u3nyeckue BEIWYMHBI, MpPU ONHMCAHUM IPABUIBHO TPAKTOBAThb
(GU3NYEeCKUN CMBICI HCIIONB3YEMbIX BEJIHYMH, HMX O0O0O03HAUEHUS W
eMHUILIBl (PU3MUECKUX BEJIMYMH, HAXOJAUThb (OPMYIbI, CBS3bIBAIOIINE
JaHHYI0 (PHU3MYECKYI0 BEIMYMHY C JPYTMMH BEIWYHMHAMH, CTPOUTH

I‘pa(l)I/IKI/I HU3YUCHHBIX 3aBUCHUMOCTEHN (1)H31/I‘leCKI/IX BCINYHNH

1.5

XapaKTECPpHU30BaATh CBOMCTBaA TCI, (1)I/I3I/I‘~IGCKI/I€ SABJICHUSA W TPOUECCCHI,
HCIIOJIB3Ysl  HU3YYCHHBIC 3aKOHBI, IIpU 3TOM JaBaTb CJIOBECHYIO

(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE

1.6

OOBSACHATh (PU3MYECKHE SBJICHHS, MPOLECCHl U CBOWMCTBA TeN, B TOM
qucie M B KOHTEKCTE CHUTyallMii IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATH NPUYMHHO-CIEICTBEHHBIE CBSA3H, CTPOUTHh
oOBbsicHeHue u3 1 — 2 JIOrM4ecKux 1aroB ¢ onopoil Ha 1 — 2 U3y4eHHBIX
CBOIiCTBa  (U3MYECKUX  SIBICHUH,  (U3MUECKUX  3aKOHA  WIH

3aKOHOMEPHOCTHU

1.7

pemarh pacuy€THble 3amadyd B 1 — 2 AEHCTBUS, HUCHOJIBb3YS 3aKOHBI U
dbopMyIbl, CBsI3BIBaIONINE (DU3MYECKHE BEIMYMHBI: HA OCHOBE aHAIU3a
YCIOBUS  3aJa4d  3alKChIBaTh  KPATKOE  YCIOBHE, IMOJCTaBIISITh
dbuznyeckue BEMTUYMHBI B (OPMYIIBI U MPOBOJUTH Pacu€Thl, HAXOAUTH
CIIpaBOYHBIC JIAaHHBIE, HEOOXOJMMBIC NJIsi pEIIeHUs 3a/1ad, OIEHWBATH

PCAIMCTUIHOCTD l'[OJ'Iy‘ICHHOfI (1)I/I3I/IHCCKOI7I BCIIMYHHBI

1.8

pacCiio3HaBaThb HpO6JlCMLI, KOTOPLIC MOXHO pPCIIWUTH IIPU [MOMOIIN

(1)H3I/I'-IeCKI/IX METOJ0B, B OIIMCaHUN HUCCIICAOBaHUA BBIACIIATH




MIPOBEPSAEMOE MPEIIIOI0KEHUE (rumotesy), pa3inyarb u
MHTEPIPETHPOBATh TMOIYUYEHHBIH pE3ylbTaT, HAXOIUTh OIMIMOKU B XOJe

OIIbITA, ACJIATh BBIBOJEI IO €I'0 pE3yjbTaTaM

1.9

IOPOBOJIUTH OMBITHI MO HAOMIONEHHIO (U3WYECKUX SBICHUNA WIIH
buznyeckux CBOICTB TeN: dbopMynupoBath poBepsieMbIe
OPEINONoKEeHUsl,  coOMpaTh  YCTaHOBKY M3  TIPEAJIOKEHHOTO

060py,I[OBaHI/I$I, 3alliMChIBATh X0/ OIIbITa U q)OpMYJ'II/IPOBaTB BBIBOJbI

1.10

BBITIOJIHATH TPSIMbIE U3MEPEHHs] C MCIOJIb30BAHUEM aHAJOTOBBIX U
nu(pOBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

IPOBOJUTH HCCIIEOBAHUE 3aBHUCUMOCTH OAHON (DU3MYECKON BEIMYHMHBI
OT JApPYrod C HCHOJb30BAaHUEM IIPSMBIX M3MEPEHUHM, y4acTBOBAaTb B
IUTAHUPOBAaHUM y4eOHOTO WCCIENOBaHMSA, COOHMpaTh YCTAaHOBKY H
BBINOJIHATh U3MEPEHUs, Clenys NpPeJIOKEHHOMY IJIaHy, (UKCHUpPOBATh
pe3yJIbTaThl MOJIYYEHHONH 3aBUCUMOCTH (H3MUECKUX BEIUYHMH B BHJC
IPEUIOKEHHBIX TAaOMUI U rpaduKOB, J1€1aTh BBIBOABI IO Pe3yibTaTam

HUCCICI0BaHUA

1.12

IPOBOJUTh KOCBEHHbIE H3MEpPEHHs (U3NYECKUX BEJIUYUH, Clexys
IPEJIOKEHHOW MHCTPYKIMM: IPU BBINOJIHEHUU W3MEpPEHUil colOuparb
DKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIATH 3HAUYEHUE HCKOMOMU

BCJIMYNHBbI

1.13

CO6J'IIOI[aTL IpaBHJIa TCXHUKHU 0€30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0OBAaHUEM

1.14

YKa3bIBaTh MPUHLMUIIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOICTB,
XapaKTepu30BaTh MPUHLMIIBI JEHCTBUS HM3YyYEHHBIX MpPHOOPOB H
TEXHUYECKHUX YCTPOMCTB C ITOMOIIBIO UX ONUCAHUS, UCIIOIb3Yys 3HAHUS O
CBOMCTBaX (pU3MUECKUX ABJICHUN U HEOOXOANMBIE (PU3NYECKHE 3aKOHBI U

3aKOHOMEPHOCTHU

1.15

OPUBOANUTH  HpPUMEpbl  (HaXOAUTh HHGpOpPMALMIO O  IpUMEpax)
NPaKTUYECKOTO HCIIONB30BaHMsI (DPU3MUYECKNX 3HAHWH B TIOBCEIHEBHOM
KHU3HU 7151 o0ecriedeHns 6€30MacHOCTH pu 00palleHnH ¢ prudopamu
TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAaHEHHsS 3J0POBbS M COOJIOACHUS

HOPM 5KOJIOTHYCCKOI'O IMOBCACHHUS B OKPY)I(aIOLHCﬁ cpeac

1.16

OCYHICCTBJIATDH OT60p HCTOYHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTepHeT B
COOTBETCTBUHU C 3aJaHHBIM IIOMCKOBBIM  3arlipoCcoM, Ha OCHOBC
UMCIOIINXCA 3HAaHUM U HYTCM CpaBHCHHUA Pa3JIMYHbBIX HWCTOYHUKOB
BBIACTIATDH I/IH(I)OpMaHI/IIO, KOTOpa sABJIACTCA HpOTHBOpG‘IHBOﬁ NN MOXKET

OBITh HEJIOCTOBEPHOM




1.17

UCTIOJIb30BaTh MPH BHITIOTHEHUH YU4EOHBIX 33JaHUN HAyYHOIOMYJISIPHYIO
auTeparypy (U3MYECKOTO COJEpXKaHMs, CIPABOYHbIE MaTepHalbl,
pecypcsl cetr HTEpHET, BageTs NpuéMaMu KOHCIICKTUPOBAHUS TEKCTA,

npeoOpazoBanus HHGOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

CO371aBaTh COOCTBEHHBIE KPATKNE MHCEMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(POPMALUHU (PUIUUIECKOTO COACPKAHUS, B
TOM 4YHCIIEe IyONWYHO JeNaTh KpaTKhe COOOLICHHS O pe3yibTaTax
IOPOCKTOB HJM  Y4eOHBIX HCCIEOBAaHWUH, TPU OSTOM TI'PAMOTHO
UCIIONIb30BAaTh W3YYCHHBIH TOHATHHHBIA ammapar Kypca (usukwy,

COIIPOBOKAATh BBICTYIIJICHUC HpCSCHTaHI/ICﬁ

1.19

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpHU BBIITOJIHCHHUHA y‘le6HBIX IIPOCKTOB U I/ICCJ'Ie,Z[OBaHI/Iﬁ pacupeaciaTb
0053aHHOCTU B rpymmnc B COOTBCTCTBHU C IMOCTABJICHHBIMU 3ajjadyaMu,
CJICAUTH 3a BBIIIOJHCHHCM IlJIaHA HeﬁCTBHﬁ, aICKBATHO OLICHHUBAThH
COOCTBEHHBIN BKJIa/Jg B JACATCIIBHOCTD I'pYIIIEI, BBICTpanBaTh

KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAOMIUX

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHus

11

HCIIOJIB30BaTh IOHATHA

1.2

pa3jindaTh SABJICHUS 110 OIMMCAHHUIO X XaPAKTCPHBIX CBONCTB U Ha OCHOBE

OTBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PUZNYECKOE SBJICHUE

1.3

pacrio3HaBaTh IpOSIBJICHHWE U3YYCHHBIX (U3NYECKUX SBJICHUH B
OKpYXaroIleM MHUpE, B TOM uucie Gu3nYecKue sIBICHUs B PUPOJE, IPU
TOM TEpPEeBOJUTHh MPAKTHUECKYI0 3ajady B Yy4eOHYI, BBIIEIATH

CYIIECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUZNUECKUX SABJICHUN

14

ONMCHIBATh U3YUYEHHbIE CBOMCTBA T€N U (PU3NUYECKUE SIBJICHUS, UCTIOIb3YSI
¢u3nyeckue BEIWYMHBI, MpPHU ONHMCAHUM MPABUIBHO TPAaKTOBATh
(bu3nYEeCKU CMBICI KCIOJIb3YEMBIX BEIUYHMH, 0003HAUEHUS U €UHUIIBI
(¢U3NUeCKUX BEIMYUH, HAXOAUTh (OPMYIIBI, CBS3bIBAIOIIUE JaHHYIO
(Gu3NYECKyI0 BEIUYMHY C JAPYTUMH BEIWYMHAMH, CTPOUTH Tpaduku

HU3YUCHHBIX 3aBHCHUMOCTE (I)I/ISI/I‘-ICCKI/IX BCJIIMYMH

1.5

XapaKTEPpHU30BaATh CBOMCTBaA TCI, (1)I/I3I/II—IGCKI/Ie ABJICHUSA W TPOLECCHI,
HUCIIOJIB3Ysl HU3YUYCHHBIC 3aKOHBI, IIpU 3TOM JaBaTb CJIIOBECHYIO

(bOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATH €70 MATEMATHYECKOE BBIPAKECHUE

1.6

OOBSCHATH q)HBI/I‘{CCKI/IC mponeccoel U CBOICTBa TCJI, B TOM YHUCJIIC U B




KOHTEKCTE  CHUTyallUi  IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISATH IPUYUHHO-CIICZCTBEHHBIE CBSI3U, CTPOUTH 00BsicHeHHE U3 1 — 2
JIOTUYECKHX IIaroB ¢ MOMOIIbI0 1 — 2 n3y4eHHBIX CBOICTBA (U3HUECKUX

SIBIICHU, (PU3UUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemath pacy€THbIC 3a1aud B 2 — 3 JEUCTBHS, UCHOJIB3ys 3aKOHBI U
dbopMyIbl, CBsi3BIBatONIME (DU3UYECKHE BEIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4dl 3aIMCHIBATh KPATKOE YCIOBUE, BBISBISTH HEIOCTATOK
JMAHHBIX Ui pEUIeHUs 3a7add, BHIOMpAaTh 3aKOHBI W (OPMYIIHI,
HEOOXOaUMBIC ISl €€ PEUICHHs, MPOBOJWTH PACYEThl U CPABHUBATH

MMOJIY4YCHHOC 3HAUCHUC (1)H3H‘-I€CKOI>1 BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

paciio3HaBaThb HpO6J’I€MBI, KOTOPBIC MOXHO PpPCHIMTh IIpU ITOMOIIU
(1)I/IBI/ILIGCKI/IX MCTOHOB, HUCIHOJIB3Yysd OIHUCAHHUC HCCICAOBAaHHA, BBIACIIATH
MMPOBEPACMOC IIPCAIIOIOKCHHUC, OLOCHHBATH IIPABUJIIBHOCTL IIOPAAKA

MMPOBCACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

1.9

IPOBOAMUTH OMNbITBI IO HAOMIOAEHUI0 (PU3NYECKUX SBICHUN WM
buznuecKkux CBOICTB TeN: dbopMynupoBath poBepsieMbIe
OPEINONIOKEHUsI,  COOMpaTh  YCTaHOBKY M3  TIPEAJIOKEHHOTO

06OPYI[OB8.HI/I$I, OIMIKCBIBATH X0 OIIbITa U q)OpMy.]'II/IpOBaTB BBIBOJbI

1.10

BBIIIOJHATL HOPAMBIC HU3MCPCHUA C  HCIIOJB30BAHHEM  aHAJIOIOBBIX
HpI/I60pOB n JaT4YMKOB (I)I/I3I/I‘ICCKI/IX BCJIMYNH, CPAaBHUBATHL PE3YJIbTAThI

MU3MEPEHHH ¢ YUETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

POBOJUTH HCCIIEIOBAaHHE 3aBUCUMOCTH OJHOM (pr3nueckol BEINUYMHBI
OT JpYroM C HCIOJB30BAHMEM MPSIMBIX HW3MEPEHMI: IUIAaHUPOBATH
UCCIIeIoBaHUe, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHUs, CIenys
NpeUIOKEHHOMY — IUIaHy, (UKCHUpOBaTh  pe3yjibTaThl IOJYyYEHHOU
3aBUCUMOCTH B BHJE Tabnull U TrpauKoB, JelaTh BBIBOABI IO

pe3yjibTaTaM UCCICIOBaHUA

1.12

MNPOBOAWUTE KOCBCHHBIC M3MCEPCHUA (1)PI31/I‘-I€CKI/IX BCJIIMYMH: IIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTb SKCIICPUMCHTAJIbBHYIO YCTAaHOBKY, cleaysa

HpCI[J'IO)KGHHOfI HWHCTPYKIHWH, U BEIYUCIIATh 3HAUCHUC BEJIMYHNHBI

1.13

CO6.HIOII&TL IpaBujia  TCXHUKU 0€30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000pyI0BaHUEM

1.14

XapaKTepU30BaTh TMPHUHIUIIBI JIEUCTBUS HM3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON HA UX OMUCAHUS, UCTIOIb3YS 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHUM W HEOOXoauMble (usnueckue

3aKOHOMCPHOCTHU

1.15

pacnio3HaBaTb IMPOCTBIC TCXHUYCCKUC YCTpOfICTBa n HU3MCPUTCIIbHBIC

HpI/I60pLI o CXeMaM M CXCMATUYHBIM PHUCYHKAM, COCTABJIATH CXCMbI




SJICKTPHUICCKUX I.IGHGIZ C [IOCICOAOBATCIBbHBIM W IapalJICJIbHBIM
COCAMHCHUCM 3JICMCHTOB, pa3jindas yCJIOBHBLIC 0003HaYCHHS FJICMEHTOB

AIEKTPUYECKHUX LIETIeH

1.16

OPUBOAUTH  TpUMEpHl  (HaxoguTh HMHGOPMAIMIO O  INPUMEpax)
HPaKTUYECKOr0 HCIOJIb30BaHUs (DU3HMYESCKUX 3HAHUN B IOBCEIHEBHOM
KHU3HH 7151 o0ecTieyeHns 6€30MacHOCTH Ipy 00palleHnH ¢ pruOopamMu
TEXHUYECKHMMHU YCTPOHCTBAMH, COXPAaHEHHs 30POBbS M COONIOACHHS

HOPM DKOJIOTUUYECKOTO IOBEJCHMS B OKPYIKaIOLIEH cpelie

1.17

OCYILECTBIIATh MOMCK HMHGpOpMAaLUU (PU3HMUECKOrO COACP)KaHUS B CETH
WNHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHUM U IyTEM CpPaBHEHUs
JIOTIOJIHUTEIbHBIX ~MCTOYHHMKOB  BBIACNATh HMH(OpMaILUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

MCII0JIb30BAaTh IIPH BBIITOJIHEHUH YYEOHBIX 3aJaHUN Hay4YHO-TIOMYJISPHYIO
auTepatypy (GU3MYECKOro COJEpXKaHMs, CIPABOYHbIE MaTepHalbl,
pecypcebl cetu IHTepHeT; BiaaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co31aBaTh COOCTBEHHBIC NMUCHMEHHBIC M KPATKUE YCTHBIE COOOIICHHS,
0000mas wHpOpPMAIUIO W3 HECKOIBKUX HCTOYHHKOB (PU3MUECKOTO
COJICpP)KAaHUs, B TOM WYHCJIE ITYyOJMYHO TIPEICTABISITh PE3YJIbTATHI
MIPOCKTHOM MJIM MCCIIEIOBATEIbCKON JACATEIHLHOCTH, IIPH 3TOM T'PaMOTHO
UCTIOJIB30BAaTh M3YYCHHBIM TIOHATHHHBIA ammapar Kypca (QH3HKH,

COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

9 KIIACC

MPU BBHITIOJIHEHUHM YYEOHBIX MPOEKTOB M HCCIENOBAHMM (U3HMUECKUX
MPOLIECCOB paCHpeeNiaTh O0S3aHHOCTH B TPYIIEe B COOTBETCTBHHU C
MOCTaBJICHHBIMU 3aJja4aMU, CJICIUTh 32 BHIMOJIHEHUEM IJIaHA JICUCTBUHN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIH BKJIaa B
JIEATENBHOCTD TPYIIIBL, BBICTpanBaTh KOMMYHUKATUBHOE

B3aMMOJICIICTBHE, IPOSABIISAS TOTOBHOCTD pa3peliaTbh KOHQIUKTHI




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

1.2

pa3indaTs ABJICHHUSA 110 OIIMCAHHUIO X XapaKTCPHBIX CBOICTB 1 Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JTAaHHOE (PH3UUECKOE SBICHHUE

1.3

pacrmo3HaBaTh TMPOSBICHHE W3YYCHHBIX (U3WYCCKUX SBICHUNA B
OKpYXaroIleM MUpe, B TOM 4ucie Gu3nuecKue sIBICHUS B MPUPOJE, IPU
TOM TMEPEBOJUTh MPAKTUYECKYIO 3aJadyy B Yy4eOHYI, BBIICIATH

CyIIECTBEHHbIE CBOICTBA (MIpU3HAKN) GUZUYECKUX SABIICHUN

14

OIKCHIBATH N3YYCHHBIC CBOMCTBA Te U (PU3HUECKHUE SBICHHS, UCTIOIB3YS
¢u3nyeckue BEIMYMHBI, MpPU ONMCAHUM IPABUIBHO TPAaKTOBATh
(Gu3nYECKUN CMBICI KCIOJIb3YEMBIX BEJIMYMH, O0O3HAUEHUS U €IUHUIIbI
(Gu3n4ecKux BEJIMYMH, HAXOAUTh (OPMYJIBL, CBSI3bIBAIOLIUE JaHHYIO
¢u3NUeCKyl0 BEIMYUHY C JPYTMUMH BEJIHMYMHAMH, CTPOUTH TpaHKH

HN3YUCHHBIX 3aBUCUMOCTEH (1)I/ISI/I‘IGCKI/IX BCINYHNH

1.5

XapaKTCPpHU30BaATb CBOMCTBA TCII, CI)I/ISI/I‘IGCKI/IG SIBJICHUA MW IIPOLCCCHI,
HCIIOJIB3YysA  H3YYCHHBIC 3aKOHBbI, IIpU 3TOM JaBaTb CJIIOBECHYIO

Q)OpMYHI/IpOBKy 3dKOHa 1 3allMChIBATh €TI0 MATCMATHYCCKOC BbIPAKCHUC

1.6

OOBSICHATH (PU3MUYECKHE TPOLECCHl U CBOICTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE  CHUTyallui  IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O00OBsICHEHHE U3 2 — 3
JIOTMYECKHUX IIaroB C OMOIIbIO 2 — 3 N3Y4YEHHBIX CBOWCTBA (PU3NYECKUX

SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3a7a4yM (OmUparolvecs Ha cucreMy M3 2 — 3
YpaBHEHHUI), HCTIONb3Yys 3aKOHBI U (POPMYJIbI, CBSI3bIBatOIINE (pU3HUECKHE
BEJIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBMS 3a/laud 3alUCBIBATh KpPaTKOE
YCIIOBUE, BBISBIATH HEIOCTAIOIINE WM W30BITOYHBIE IaHHBIE, BEIOUPATDH
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIJIs pEIIeHUs], TPOBOAUTH PACUETHI U
OLICHMBAaTh PEAJUCTUYHOCTh IOJIyUEHHOTO 3HaueHus (U3NYECKOU

BCJIMYHHBI

1.8

pacno3HaBaTb Hp06J'IeMBI, KOTOPBIC MOKHO PpCHIMTL IIpU IMOMOIIN
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, HCIIOJB3Yysd OIMMCAHHUEC MCCICIO0BaHHA, BBIJACIIATDH
MMPOBCPACMOC  MPCAINOJIOKCHUEC, OLCHUBATL TMPABUJIIBHOCTb IIOPSAKaA
IMPOBCIACHUA HUCCJICAOBaHMA, JCJ1aTb BBIBOJbI, HHTCPIPETUPOBATH

PE3YyIIbTAaThL Ha6J'IIo,Z[eHHI>i 1 OIIBITOB

1.9

MMPOBOAWUTH OIIBITBI I1O Ha6J'IIO}IeHI/IIO (1)I/I31/I'—IGCKHX SBJICHUH WIH

(I)I/I3I/I‘-ICCI(I/IX CBOICTB Te€JI: CaMOCTOSTEIbHO CO6I/IpaTB YCTAHOBKY U3




u30bITOYHOTO Habopa OOOpYIOBaHUS, ONHCHIBATH XOJI OIBITa U €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOIBI

1.10

MPOBOJUTH TP HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUHN, OTIPEICIISISI
CpelHee 3HAuYeHUE W3MEpseMOl BenuuMHBl ((OKYCHOE paccTosHHE
cobuparomieid JMH3bI), OOOCHOBBIBATH BBIOOp CMOCOOa W3MEpPEHUS

(m3mMepureaprHOro Mprbdopa)

1.11

MPOBOANUTH HCCIENOBAaHUE 3aBHCUMOCTEH (PU3WYECKHUX BEIUYUH C
UCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHUH: IUIAHHUPOBATH HCCIEIOBAHMUE,
CaMOCTOSITENIbHO  cOOMpaTh YCTaHOBKY, (DUKCUpPOBATh PE3YJbTAThI
MOJIyYEHHOW 3aBUCHMOCTH (PH3UYECKMX BEIMYMH B BHJC TaOIHIH

l"pa(bI/IKOB, ACJIaTh BBIBOJAKI 110 PE3yJIibTaTaM UCCICAOBAHHUA

1.12

IPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYMH: IUIAHUPOBATh
U3MEpEeHHs, cOOMpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJIHSTH
U3MEpEHUS, CIeaysl NPEUIOKEHHOW MHCTPYKLUH, BBIYMCIATH 3HAYCHUE
BEJIMYMHBl M AHAJIM3UPOBATH IIOJIYYEHHBIE pE3yJbTaTbl C Y4YETOM

3a,I[aHHOfI IMOTpCIIHOCTHU I/I3MepeHI/II71

1.13

coOnrofarh MpaBuja TEXHUKH O€30MacHOCTM 1Npu  pabore ¢

1ab0paTOPHBIM 000PYIOBaHHEM

1.14

pa3nuyaTth OCHOBHBIC TPHU3HAKK W3YYEHHBIX (U3NUYECKUX MOJIEINICH:
MaTepHuaibHas TO4Ka, aOCOJIOTHO TBEPAOE TENO, TOUYEUHBIM HCTOUHUK
CB€Ta, Jyd, TOHKAs JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs

MOZCIIb aTOMHOTI'O AApa

1.15

XapakTepu30BaTh MPUHLMIIBI JEHCTBHS HM3YyYEHHBIX MpPHUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOPOW HA UX ONUCAHUSA, HUCIIOJIb3Ys 3HAHUS O
CBOWcTBaX (U3MUECKUX sBJIEHMM U HeoOXoauMele (uznyeckue

3aKOHOMEPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbI U CXEMATUYHBIE PUCYHKHU U3YUYECHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTHYECKHUX IMPOLECCOB
OpU pelIeHUuN Y4eOHO-NPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMbl JUIs

MIOCTPOEHHUS N300paKEHUH B IMJIOCKOM 3€pKajie M coOMparouieil TuH3e

1.17

OPUBOJIUTH  HpUMEpPbl  (HAXOAUTh HMHPOPMAIMI0O O TMPUMEPAX)
NPAaKTUYECKOTO MCIONB30BaHMsl (PU3MUYECKUX 3HAHWH B IMOBCEIHEBHOM
KHU3HU JUIs o0ecrieueHus: 6€30MacHOCTH MU OOpallleHuu ¢ MprudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHMs 37I0POBbS M COOJIOIEHUS

HOPM DKOJIOTUYECKOTO MOBECHHSI B OKpY Kalollel cpeze

1.18

OCYILECTBIIATh MOMCK HMH(pOpMALUU (HU3MUECKOTO COIEpKAHUS B CETH
WuTepHeT, caMoCTOATENBHO (GOPMYIUPYSl TOUCKOBBIIM 3a1IpOC, HAXOIUTh

IMyTU OIpCACICHUA NOCTOBCPHOCTU HOJ'Iy‘-ICHHOfI I/IH(I)OpMaL[I/II/I Ha OCHOBC




UMCIOIIIUXCA 3HAHUM U JOITIOJIHUTCIIbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPHU BBITOJHEHUN YUEOHBIX 3aJJaHUN HAYYHO-TIONYJISIPHYIO
auTepaTypy (U3MUECKOro CoIep)KaHHUs, CIpaBOYHbIE MaTepuabl,
pecypcesbl cety IHTepHeT; BiaaaeTh NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTA,

npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHbBIE M YCTHBIE COOOIICHHUS HAa OCHOBE
MHPOpPMALUU U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOrO COMAEpKaHMs,
ny0IM4HO IIPEACTABIIATh pe3ynbTaThl IIPOECKTHOMN U
HCCIIE0BATEIbCKON JEATEIBHOCTH, IIPH 3TOM I'PAMOTHO MCIIOJIB30BATh
U3yYCHHBI TOHATUIHBIA ammapar H3y4aeMoro pasaena (U3uKu u
COIIPOBOXKJAaTh BBICTYIUIEHHE Ipe3eHTauuedl ¢ y4éToM 0coOeHHOCTeH

ayJAUTOPUHU CBEPCTHUKOB

1.21

IpY BBHIMOJHEHUH YYEOHBIX MPOEKTOB W HCCICIOBAHUN (U3UIECKUX
IPOLIECCOB paclpeseNaTh O0S3aHHOCTH B TIpyIIe B COOTBETCTBUU C
IIOCTaBJICHHBIMM 33J1a4aMH, CJIIEIUTH 3a BBIIIOJHEHHUEM IUIaHA JEHCTBUN U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
JIeATEIIbHOCTh IPYIIIBI, BBICTPANBATh KOMMYHUKaTUBHOE

BSaHMOHeﬁCTBHe, IMPOABJIAA T'OTOBHOCTD pa3pCulaTh KOH(i)J'II/IKTbI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3ziena

Koxa baemenTa

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

Odu3zuka — Hayka O TMpupoje. SIBIEHUS HPUPOJIBI.
®dusnueckue  SABIEHUSA:  MEXaHUYECKHE,  TEIJIOBBIC,

OJICKTPHUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ousnueckue  BenMUYMHBL.  M3mepenwe  Pu3MUECKHUX
BEJIMYUH. dusnyeckue pUOOPBHI. ITorpemHocts

U3MepeHuil. MexxayHapoHas CUCTEMA €IMHULL

1.3

EcTecTBeHHOHayuyHBI METOJ| IO3HAHUS: HaOJIO/IEHUE,
IIOCTAaHOBKAa HAy4YHOI'O BOIIPOCA, BBIABIKEHHE THUIIOTES,
HKCHEPUMEHT 10 MpPOBEpKE THUIOTe3, OOBsICHEHUE

Ha6n}onaeMor0 SABJICHUA

1.4

Onucanue pU3NYECKUX SBICHUM ¢ TOMOIIBIO MOJIENIEN

1.5

[IpakTuyeckue paboTHI:

###Par###113mepenne paccTossHUM.

##H#Par##H13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO TeNA.
#HH#Par###0OnpeneneHue pa3MepoB MaIbIX TEIl.
##HPar##H#I3mepene  TemmepaTypsl  IpU  [TOMOIIU

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BEILIECTBA

2.1

##HPar##H#CTpoeHne BellecTBa: aTOMbl U MOJEKYJbl, MX
pa3Mepbl. ONBITHI, JTOKa3bIBAIOIIUE JAUCKPETHOE CTPOEHHE

BCHOICCTBA

2.2

###Par###]|rxenne yactuil BemiectBa. CBsS3b CKOPOCTH
JBW)KEHUS YacTHI[ C Temmeparypod. bpoyHoBckoe

nBkeHue, Iuddysus

2.3

B3aHMOHeﬁCTBHe YaCTHIl BEIICCTBA: IPUTAIKCHUE U

OTTAJIKNBaAHHUC

2.4

#H##Par###ArperaTtaple COCTOSIHHS BEIIECTBA: CTPOEHUE
ra3oB, JKHJIKOCTEH W TBEPABIX (KPUCTAJUIMUECKUX) Tell.

B3anmocCBs3p MeXAy CBONCTBAMHU BEIIECTB B Pa3HbIX




arperaTHbIX COCTOAHUAX W HX ATOMHO-MOJICKYJIAPHBIM

CTPOCHHEM

2.5

Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

2.6

[IpakTuueckue padbOTHI:

#H##Par###0OneHka nuaMeTpa aroMa METOJOM PsIoB (C
HCIoib30BaHueM ¢Gotorpaduii).

#HHPar###OnbI T o HaAOJIFOIEHUTO TEILUIOBOTO
paciMpeHus ra3oB.

H#HHHPar###0nBITEI 110 OOHAPY)KCHUIO  JCHCTBUS  CHUI

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBIDKEHHME U B3AUMOJIEUCTBUE TEJI

31 Mexanunueckoe JBUYKEHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBH)KEHUE
###Par##CropocTs. Cpennsis CKOPOCTb npu
3.2 HEpPaBHOMEPHOM JBI)KEHHUU. PacuéTr myTu U BpeMeHH
JIBYDKEHUS
SIBnenue uHepuMu. 3aKoH MHepLMU. B3aumoneiicTBue Tein
3.3 KaK IpUYMHA U3MEHEHUs] CKOPOCTH JIBMKeHus Tesl. Macca
KaK Mepa HHEpTHOCTH TeJla
34 ###Par##lnotHocTs  BemectBa. CBSA3b IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00bEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TE
36 Cuna ympyroctu u 3akoH ['yka. M3mepenuwe cuibl ¢
. MTOMOLIBIO JUHAMOMETPA
3.7 ###Par#t#Bnenne TtaroreHus u cuna Tsxectd. Cuna
' TSDKECTH Ha ApYyrux maHerax. Bec rena. HeBecomocts
38 Cuna TtpeHusa. TpeHHE CKOJNBXKEHHMS M TpPEHUE IOKOS.
' Tpenue B IpUpoAE U TEXHUKE
3.9 ##HHPar##H#Cnoxxenue Ccuil, HampaBJIEHHBIX IO OJHOH
' psiMOoM. PaBHOJEHCTBYIOIAS CUIT
[IpakTuyeckue pabOTHI:
OnpeneneHne  CKOPOCTH  PAaBHOMEPHOTO  JABM)KEHHUS
310 (mapuka B JKHJAKOCTH,  MOJEIM  3JEKTPUYECKOTrO

aBToMoOmWIs W Tak ganee). OmnpeneneHue cpemaHei
CKOpPOCTH CKOJIbKEHHsI OpyCKa MJIH IIapHKa M0 HAKJIOHHOM

TIIIOCKOCTH. Onpe;leneHHe IIIIOTHOCTH TBép}IOFO TEI1a.




OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCHUMOCTb PACTSKEHUS
(mebopmanuu) MPy>KUHBI OT MPUITOKEHHON CHIIBI. OTBITHI,
JEMOHCTPUPYIOIIKE 3aBHUCHUMOCTh CHUJIBI TpEeHUS
CKOJIbJKEHUS OT Beca TeJjla U XapaKTepa CONPUKACAIOLIUXCS

MOBEPXHOCTEM

@du3nuecKue SIBJICHHUS B MPHUPOJE: MPUMEPHI JBMXKEHHUS C
3.11 Pa3IMYHBIMM CKOPOCTSIMM B KMBOM M HEKUBOH INpPUPOAE,

JICCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12 TexHu4ecKne yCTporCTBa: TUHAMOMET, MO IIHITHUKA

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEN 1 T'A30B

41 Hapnenne TBEpAOro Tema. CrnocoObl yYMEHbBIICHHS U
YBEJIMYEHUS J1aBICHUS

49 JlaBnenue rasza. 3aBUCHMOCTH JIAaBJICHHUS Tra3a OT 00bEMa,
TEMIEPATypPhI

43 Hepez[aqa JaBJICHUA TBép,I[LIMI/I TCI1aMH, JKHIAKOCTIMHU H

razamu. 3axoH Ilackais. IITHeBMaTUUeCKHE MAIIMHEI

3aBUCHUMOCTh  JaBIICHUS  JKHJIKOCTH  OT  TJIyOWHBI.
4.4 IM'mapocratuyeckuii mapagokc. CooOIIaONIMECs COCYIbI.

I HUAPABIMYCCKHUC MCXaHNU3MbI

Atmocdepa 3emnu u atMochepHoe aaBieHue. [IpuumHbI
45 CYIIECTBOBaHMSA BO3AYIIHOM oOomoukn 3emiu. OmnbIT
Toppuuennu. 3aBucUMOCTh aTMOC(EpPHOro MaBIEHUSI OT

BBICOTBI HAl YPOBHEM MOP

46 N3mepenue armocdeprnoro nasneHus. [Ipubopsr s
U3MEPEHUS aTMOC(PEPHOTO JIaBIICHUS

47 JlelicTBUE KUAKOCTH M ra3a Ha MOTpyXEHHOE B HUX TeJO.
BrrTankuBatomiast (apxuMeioBa) cuia. 3akoH Apxumena

4.8 [lnaBanue ten. Bo3gyxoriaBanue

[IpakTudeckue paboOTHI:

HccnemoBanne 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa
NOrpy>KEHHOM B JKMJAKOCTh dYacTH Tena. OrmnpeneneHue
BBITAJIKUBAIOIIE  CHJIbI, JCHCTBYIOIEHW HA  TeJO,
49 MOrpy’KEHHOE B JKHUAKOCTh. [IpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOIIE CHJIBI, JICMCTBYIOIIEW Ha TeJIO B
XKUJKOCTH, OT Macchl Tena. OMBITHI, JAEMOHCTPUPYIOIIHE
3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHJIbI, JIEHWCTBYIOIIECH Ha

TEJIO B JKUAKOCTH, OT 00BbEMa MOrPYKEHHON B JKUIKOCTH




4acTH TeJa ¥ OT IUIOTHOCTH KUAKOCTH. KoHcTpynpoBanue
apeoMeTpa WM KOHCTPYHPOBAHME JIOJKH M OIpENEICHUE

€€ rpy30n0AbEMHOCTH

dusnuecKue sIBICHUS B MPHUPOJIE: BIUSHUE aTMOC(HEPHOTO

4.10
JTaBJICHUS Ha )KMBOW OpraHu3M, IJITaBaHUE PbIO
TexHuueckue yCTpOMCTBa:  COOOINAIOIIMECS  COCY/BI,
411 YCTPOMCTBO  BOJAOIPOBOJA, TUAPAaBIMYECKHl  mpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBONH Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, SHEPI'A

5.1 Mexannueckas pabota
5.2 MexaHudeckast MOIIIHOCTD
53 [Ipocteie  MexaHU3MBI:  pblyar, OJOK, HaKJIOHHas
' MJI0CKOCTh. [IpaBmiio paBHOBecHs priuara
5.4 [Ipumenenue mpaBuia paBHOBECHS pblyara K 0JI0Ky
«3omotoe mpaBwio» MexaHuku. Koaddumuent monesHoro
5.5 neiictBus MexaHusMoB. [IpocTeie MexaHM3MBI B OBITY H
TEXHUKE
5.6 [ToTennmanpHas SHEPTUM TeJa, MOJHATOTO HaJ 3eMIIEN
5.7 Kunerndeckas sneprus
5 g [Tonnass mexaHudeckass HSHEprus. 3aKOH W3MEHEHHS |
' COXpaHEHHUs MEXaHUYECKON IHEPTrUun
[IpakTudeckue pabOTHI:
#H##Par#H#Onpenenenue pabOTbl  CWIBI  TPEHMSI TMpU
59 PaBHOMEpPHOM JBWKEHHM Tela [0 TOPU3OHTAIBHON
' nmoBepxHocTu. MccrmemoBanue  yClIOBHM — paBHOBECHUS
ppuara.  Msmepenne KIIJI HakiIOHHOH  IUIOCKOCTH.
N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU
5.10 ®u3nyuecKue SBJIEHUS B IPUPOJIE: PhIYAry B TEJIC YEIIOBEKa
TexHuueckue  yCTpPOMCTBA:  pblyar, IOABWKHBIM U
5.11 HETIOJBVIKHBIN OJIOKH, HAKJIOHHAsl IUIOCKOCTh, IPOCTHIC

MCXaHHU3MBbI B 6LITy




8 KVIACC

Kon Kon
IIpoBepsiemble 3JIeMeHTHI COEePKAHUSA
pasaena 3JIeMeHTa
TEIUVIOBBIE AABJIEHU A
OCHOBHbIE ~ TIOJIOKEHUS  MOJICKYJISIPHO-KUHETHUECKON
6.1 TEOpUHU CTPOEHHUS BemlecTBa. Macca U pa3Mepbl MOJIEKYIL
' OneIThl, NOATBEP)KJIAIOLUIUE  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKUHETUUECKON TEOPUH
6.2 Mopnenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHUMN
' BenlectBa. Kpucrannuueckue u amopHble Tena
6.3 OObscHEeHUE CBOMCTB ra3oB, KUAKOCTEH U TBEPIBIX TE HA
' OCHOBE TOJIOKEHUH MOJIEKYIIPHOKUHETHUECKON TeOpUH
6.4 CMaunBaHUE U KaWUISIPHbIE SBJICHUS
6.5 TemnoBoe pacipeHue U CxaTHe
56 Temneparypa. CBsi3b TemmepaTypbl CO  CKOPOCTbIO
' TEIJIOBOTO ABM)KEHUS YaCTHUIL
6.7 Buytpennss sueprusi. CrnocoObl M3MEHEHHs BHYTpPEHHEH
5 ' SHEPTrUH: TEIJIoNepeaaya U COBEPIICHUE paOOThI
6.8 Bunel Teruionepenadn: TEIUIONPOBOMHOCTb, KOHBEKLUSA,
' U3ITy4yeHue
6.9 KonnuecTBo TeminoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA
TeruiooOMeH W TEmIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOro OanaHca
6.11 [InaBneHne m OTBEpAEBAaHUE KPUCTAUIMUECKUX BEILECTB.
. VY aenpHas TEIUIOTA MJIABICHUS
[Tapoo6pazoBanue u konaeHcanus. Mcnapenne. Kunenue.
6.12 YaenpHas TEIUIOTa  MapoOOpa3OBaHUSA.  3aBHUCHMOCTH
TEMIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CTOPAHUS
[Mpuamumner  paboTel  TemmoBbix — aBurareneit  KIIJ]
6.15 TEIJIOBOTO JBUTATeNsl. TeruioBble ABHUTaTeId W 3alluTa

OKPYXaIOIIEeH Cpebl




3aKOH COXpaHEHHsI U MPEBPAIICHUS] SHEPTUU B TEIUIOBBIX

6.16
mporeccax
[TpakTrueckue pabOTHI:
#HHHPar###OnbIT MO OOHApYKEHHIO JIEHCTBHA — CHII
MOJIEKYJIIPHOTO MIPUTSKEHUSI.
#H#HHPar###0nbITl 1O BBIPAIIMBAHUIO  KPUCTAJLIOB
MOBapEHHOI COM WJIH caxapa.
#H#HPar###OnbITHI 1o HaOII0ICHUTO TETIOBOTO
pacIIMpPEeHHUs ra30B, )KUIKOCTEH U TBEPABIX TEIL.
#H##Par###OnpenencHue naBiIeHUs BO3ayXa B OayuloHE
HIPUIA.
HHAPar###0nbITE,  JEMOHCTPUPYIOIIUE  3aBUCUMOCTH
JaBJICHUs BO3JlyXa OT €ro o0b&Ma M HarpeBaHus WU
OXJIQXKICHUSI.
###Par###IpoBepka THUIOTE3bl JIMHCWHOW 3aBUCHUMOCTHU
JUTMHBI CTOJIOMKA >KUIKOCTU B TEPMOMETPHUECKON TpyOKe
6.17 OT TeMIEpPaTypHI.
###Par##Habnonenne M3MeHEeHUs1 BHYTPEHHEH 3HEpruu
Tela B pe3yibTare TeIionepenayd U padoThl BHEUTHHX
CHIL
#H##Par###lIccnenoBanue  SIBICHUS  TEIJIOOOMEHAa TIPH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
###Par##OnpeneneHue KOJIN4eCcTBa TEIIOTHI,
MOJIyYEHHOTO BOJIOM TMpU TEMIOOOMEHE C HarpeThiM
METaJUTMUYECKUM ITUITHHAPOM.
#HH##Par###OnpeneneHue yAETbHON TEIUIOEMKOCTH
BEILIECTBA.
###HPar#t#ccnenoBanue nmpoiecca UCapeHusl.
#A#Par#H#0npeneneHne  OTHOCUTENBHOM  BIIAXKHOCTHU
BO3/TyXa.
###Par##OnpeneneHue yIenbHON TEMIOTH TUTaBICHUS
TBJA.
duznueckre SBICHUS B  OPUPOJE: TOBEPXHOCTHOE
6.18 HaTsDKEHWE W KamWUIAPHBIE SIBJICHUS B MPHUPOJIE,

KpHUCTa/Ibl B Ipupoje, usnydeHue CoiHIA, 3aMep3aHue

BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI, TyMaHa,




WHEs, CHera.

TexHuueckne  yCTpPOMCTBA:  KamWUISAPbI,  MPHUMEPHI

UCIOJIb30BAaHUSl KPHUCTANIOB, KHUAKOCTHBIM TEpMOMETP,

6.19 JIATYUK TEeMIEPATypbl, TEPMOC, CUCTEMA OTOIICHUS JOMOB,
THUTPOMETPBI, TICUXPOMETp, MapoBas TypOMHA, IBUTATENb
BHYTPEHHETO CrOpaHusl.
OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA
7.1 DnexTpusaiys Tei. J[Ba poga 37IeKTpUUECKUX 3apsI0B
B3aumopeiictBue  3apsbkeHHBIX  Tell.  3akoH  Kysona
7.2 (3aBHCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJI OT
BEJIMYMHBI 3aps/10B U PACCTOSHUS MEXTy TEJIaMU)
Onektpuueckoe mnojie. Hampspk€HHOCTH 3IEKTPUUECKOTO
7.3 nonist. [IpuHIMI cymeprno3uiuu IeKTPUIEeCKUX moyiel (Ha
KaueCTBEHHOM YpPOBHE)
Hocutenu snekTpuyeckux  3apsoB. DJIeMEHTapHBIN
7.4 anekTpuyeckuil 3apsia. Crpoenue atoma. IIpoBonHuku u
JUAJIEKTPUKH
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
_- DJeKTpUYeCKui TOK. YcnoBus CYIIIECTBOBAHUS
' ANIEKTPUYECKOT0 TOKA. MICTOYHMKHN IOCTOSITHHOTO TOKa
27 JlelicTBUS 3NIEKTPUUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
' MarHuTHOE). DIEKTPUUECKUNA TOK B )KUJKOCTSIX U Ta3ax
- Onektpuueckas uenb. Cuna Toka. DIEKTpUUECKOE
' HarpsHKEHUE
29 ConpoTHBiIeHHE TNPOBOJHUKA. YENbHOE COINPOTHUBIECHUE
' BELIECTBA
7.10 3akoH OMa 11 ydacTKa Lenu
IlocnenoBarenbHOE M MapajlieIbHOE  COEAMHEHHE
7.11
MIPOBOJIHUKOB
PaboTa 1 MOIIHOCTH IEKTPUUYECKOTO TOKA. 3aKoH J[Koyrs
7.12
— Jlenna
213 OJNeKTpuYecKue Lenu M MOTPEOUTENTH HIEKTPUYECKOH
. sHepruu B ObITy. KopoTkoe 3ambikanue
7.14 [TocTtossHHBIE MarHuThl. B3auMoneiicTBue MOCTOSIHHBIX




Mar"duToB

MaruautHoe mose. MarHuTHoe MoJjie 3eMJIU U €ro 3HaYceHUE

7.15
IS J)KU3HU Ha 3eMiie
216 OnbiT Opcrena. MarHuTHOE TOJIE DJIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37IeKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IIOJISI HAa NPOBOJHUK C TOKOM.
217 DJNIeKTpOABUTATENb TOCTOSSHHOTO ToKa. Vcmosb3oBanue
' AIIEKTPOJBHUraTeNied B TEXHUYECKHMX YCTPOWCTBAX M Ha
TpaHCIopTe
218 OnbiTel Papanes. SBiIeHUE IEKTPOMArHUTHOM MHIYKIUU.
' IIpaBuno Jlenna
OnektporeHeparop. CrocoObl MOJYYEHHS SIEKTPUUECKON
7.19 SHEPTUH. DNEeKTPOCTAHIINHI Ha  BO300HOBIIIEMBIX
MCTOYHUKAX SHEPTUU
[TpakTuueckue paboThI:
OnbITEl O HAOTIOJIEHUIO DJIEKTPU3AIUU Tel UHAYKIIHCH U
MIPU CONPUKOCHOBEHUH.
HccnenoBanne JeHCTBUS  DIEKTPUYECKOTO TMMONS  Ha
MPOBOJAHUKH U TUAIIEKTPUKHU.
COopka u mpoBepka pabOThI AJIEKTPUUYECKON I
MTOCTOSTHHOTO TOKa.
W3mepenne u peryaupoBaHue CUIIbI TOKA.
N3mepenne u peryaupoBaHue HapsiKEHUS.
WccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WUIYIIETO Yepe3
7.20 PE3UCTOpP, OT COMPOTHBIICHHS PE3UCTOpA U HATIPSHKCHUS Ha

pe3ucTope.
OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUYECKOTO
COIIPOTUBJICHUA MPOBOJHHWKA OT €ro IJWHBI, ILJI0IIaJan
MIOTIEPEYHOT0 CEYEeHUS U MaTepuaa.

[TpoBepka mpaBwiia  CIOXKEHHMS  HANpsDKEHUH  mpu
MOCJEIOBATEIbHOM  COEAMHEHUH  JBYX  PE3HCTOPOB.
[TpoBepka mpaBwiia Ui CHIBI TOKA IMPH TapaIeTbHOM
COCIMHEHUU  PE3UCTOPOB. Omnpenenenve  pabOTHI
ANIEKTPUYECKOr0  TOKA, UAYLIIETO  uepe3  Pe3UCTop.

OHp CACIICHUC MOIIHOCTH QJICKTPHUYICCKOTO TOKa,




BBIJICTIsIEMOM Ha pe3uctope. MccienoBanue 3aBUCUMOCTH
CHJIBI TOKA, UIYIIETO Yepe3 JIaMIIOUKy, OT HANpsKEHHUsS Ha
Heil. Omnpenenenue KIIJ[ wHarpesarens. WccinemoBanue
MAardmTHOTI O B3aHMO[[efICTBHﬂ IIOCTOAHHBIX MAIrHUTOB.
I/IsyquHe MArdvTHOI'O ITIOJISI ITOCTOSHHBIX MAarHuTOB HpI/I
UX OOBEIMHECHHMH W pasjeiieHuu. MccienmoBanue neUcTBUS
AJIEKTPUYECKOIO0 TOKAa Ha MAarHUTHYIO CTpesKy. OTBITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIbI B3aWMOJCHCTBUSA
KaTyH_IKI/I C TOKOM U Mar"HurTa OT CUJIbI TOKA 1 HaHpaBJICHI/ISI
TOKa B KaTyuike. M3ydeHue AeiicTBUS MarHUTHOIO TIOJIsT HA
MPOBOJHUK C TOKOM. KOHCTpyupoBaHHEe M H3y4YCHUE
paboThI BJIEKTPOABUTATEISA. H3mepenne KII
AJIEKTPOIBUTaTEIbHON YCTaHOBKHU. OnbITh 110
UCCJICOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW WHAYKIUU:
HCCIICIOBAHME HW3MEHEHUM 3HAYEHUsS MW HaIlpaBJICHUS

WHIYKIIMOHHOTO TOKa

dusnyeckue SBJICHUS B MPUPOJE: IIEKTPUUECKUE SIBICHUS
B arMmocdepe, DIEKTPUUYECTBO JKHUBBIX OPraHU3MOB,
7.21
MarHuTHOe Tmoie 3emid, JApeid TMOoJCcoB,  POIb

MAar"guTHOTIO IIOJIA OJIAd )KM3HH Ha 3CMH6, MMOJIAPHOC CUAHUC

TexHu4yeckne yCTpPOMCTBA: DIIEKTPOCKOI, aMIEpMETp,
BOJIETMETP, PEOCTaT, CUETYHUK ODIIEKTPHUUECKOH SHEPTHH,
799 3JIEKTPOOCBETUTENbHBIE npudopHI, HarpeBaTelIbHbIE
. AIEKTPOTPUOOPHI (mpumepsr), 3JIEKTPUYECKUE
NPEJOXPAaHUTENH,  DJIEKTPOMArHUT,  3JIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKa

9 KJIACC

Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
pasnena

MEXAHUYECKUE ABJIEHUA

g 8.1 Mexanndeckoe JBHXKEHUE. MarepuaipHas  TOYKA.
Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBIKEHUS




8.3

PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE

###Par##HepaBHOMEpHOE NIPSIMOJIMHENHOE JIBUKCHHE.

8.4 Cpennsis ¥  MTHOBEHHass CKOpPOCTh Tella TP
HEPABHOMEPHOM JBUKCHHUH
VYckopenue. PaBHOyCKOpEeHHOE MPSMOJIMHEHOE
8> JIBUKCHHEC
8.6 ###HPar##Crobonnoe nanenue. OnbiTel [Nanunes
###Par###PaBHOMEpHOE IIBIDKEHHE TI0 OKPYXHOCTH.
8.7 [Tepuon u uvactota oOpameHus. JIuHeiHas u yriioBas
ckopoctu. [leHTpocTpeMHuTENIbHOE YCKOPEHUE
8.8 ITepBsiii 3akoH HproToHA
8.9 Bropoii 3akon HeroroHa
8.10 Tpertwnii 3akon HeroToHa
8.11 #HiHHPar#t#H## [puHIMIT CyTIepIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
###Par#H#Cuna TpeHus: cuila TPEHUs CKOJbXKEHUS,
513 CHUJIa TPCHHUSI TTIOKOS, IPYTHE BUJIBI TPEHUS
814 ###Par#H#Cuna  TKECTH U 3aKOH  BCEMHPHOTO
' TATOTEHHS. Y CKOPEHHE CBOOOIHOTO A ICHHS
815 JBuxenne  1aner  Bokpyr  Comnuma.  Ilepsas
' KOCMHYEcKasi CKOpocTb. HeBecoMOCTh U meperpys3ku
516 PaBHOBecue MarepuanbHOM TOUKH. AOCOIIOTHO TBEPIOE
' TENo
8.17 #H##Par###PaBHoBecue TBEPAOTO Tela C 3aKPEIUIEHHOU
' OCbhI0 BpaieHus. MomeHT cumbl. LleHTp TskecTu
8.18 Nmnynse Tena. U3meHnenue ummynbca. UMmynabe cuibl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 H#iHPar###PeakTHBHOE IBIKEHHIE
8.21 Mexanunueckas paboTa U MOIIHOCTb
8 92 PaGora cun TsbkecTH, ympyroctH, TpeHus. CBs3b
' SHEPrUM U paboThI
) [ToreHnuanpHas dHEpPrus Tela, MOJHATOTO  HAaj
8.23 MOBEPXHOCTHIO 3eMJTH
8.24 IToTeHnManbpHas SHEPTUA CXKATON IPY>KUHBI
825 #H##Par###Kunetnueckas  sHeprus.  Teopema O

KUHETHYSCKOMN OHCPIrun




8.26

HAHPar###3akoH coXpaHEHUSI MEXaHUYECKOW SHEPTUU

8.27

[TpakTuyeckune pabOTHI:

Omnpenenenrue CpeaHEH CKOPOCTH CKOJBXEHHUS Opycka
WIA JBWKCHUS MIapHKa 0 HAKIOHHOW IJIOCKOCTH.
OmnpeneneHne ycKOpeHHs Tejda IpU PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
ITpoBepka rumoTe3sl: €cid MpH PaBHOYCKOPEHHOM
JIBIDKEHUU 0€3 HavyaJbHOM CKOPOCTHU MYTH OTHOCSATCS
KaKk pAd HEYETHBIX YHCENI, TO COOTBETCTBYIOILIUE
MIPOMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpPMaJbHOTO JaBieHus. OnpeneneHue
KodpduuuenTa TpeHUs CcKoibxkeHusd. OrmpeneneHue
KECTKOCTU TpYXHUHBbL. OrnpeneneHue padOTbl CHUIIBI
TPEHUsT 1P PABHOMEPHOM JBIJKEHMM Tela IO
TOPU30HTAJIBHON moBepxHOCTU. OrmnpeneneHue padOThI
CHJIBI YIIPYTOCTH IPU NOAbEME TPy3a € UCIIOIb30BAHUEM

HCIIOJABMKHOT'O U ITIOABUXKHOI'O 0J10KOB

8.28

duznyeckue SBJICHUS B IpUupoAc: IMPHUIIMBBI U OTJIUBEI,
JABUKCHUEC IIJIAHCT ConneyHOH CHUCTCMbI, PCAKTUBHOC

ABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

Texuuueckue YCTPOﬁCTBaI cCrinaomeTp, JaTYUKH

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PaKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapaKTCPUCTHUKU

o1 KOJIeOaHUI: IEPHO/I, YaCTOTa, aMIUTUTY/a
9.2 MareMarnuyeckuit 151 IIPY>KUHHBIN MasTHUKH.
' [IpeBpatenue sHepruu npu KoneOaTeIbHOM JABHKEHUN
0.3 3aryxatomue kojeOaHus. BpIHyXIeHHble KoieOaHus.
' Pe3onanc
Mexannyeckne BOJIHBI. CBOMCTBA MEXaHWYECKHX BOJIH.
0.4 IIpononpHble M momEepeuHble BOJIHBL. /[nMHA BOJNHBI U
' CKOpOCTb €€ pacrpocTpaHeHHs. MeXaHn4eCKHUEe BOJHBI B
TBEPAOM TeJIE, CEHCMUUYECKNUE BOJIHBI
9.5 3Byk. ['pomMKoCTh 1 BbIcOTa 3BYKa. OTpakeHue 3ByKa




9.6

Wudpa3Byk U yInbTpa3Byk

9.7

[TpakTuyeckune pabOTHI:

Omnpeznenenne 4YacTOThl W TepUoaa  KoJieOaHWH
MaTEeMaTHYCCKOr0 MasTHHKA.

Ompenenende  4YacTOTBl M TepHoJa  KoJeOaHHi
MPY>KUHHOTO MasiTHUKA

UccnenoBanue 3aBUCHMOCTH  TepHoja  KoJieOaHUH
MOABEHICHHOTO K HUTH TIpy3a OT JJIMHBI HUTH.
UccnenoBanue 3aBUCMMOCTH — TepHoja  KoJieOaHUH
NPY>KUHHOTO MasiTHUKa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH nepuojia KOoJIeOaHMI rpy3a,
MOJABEIICHHOTO K HHUTH, OT MAacChl Ipy3a M >KECTKOCTH

MMPpY>XUHBI. I/ISMCPCHI/IC YCKOpPCHUA CBO6OI[H01"O naaCHus;d

9.8

®u3nueckue SBICHUS B npupoac: BOCHPUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMJICTPACCHUC, celicMUYecKue BOJIHBEI,

LIYHaMH, 3XO0

9.9

TexHuueckue yCTpOMCTBA: HXOJIOT, HCIOIb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

BJICKTpOMaFHI/ITHoe I10JIC. BJICKTpOMaFHI/ITHLIe BOJIHBI.

104 CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
103 OnekTpoMarHuTHas mnpupoja cBera. CKOpOCTb CBeTa.
' BonHoBEIE CBONCTBa CBETA
10 [TpakTyeckue paboOTHI:
10.4 N3yuenne CBOWCTB  JJIEKTPOMATHUTHBIX BOJH  C
MTOMOIIbI0 MOOMIILHOTO TeedoHa
dusnueckue sBJICHUS B NpUpOAE: OHOIOTHYECKOe
10.5 JeiicTBue BUJIUMOTO, yIBTPaPHOIETOBOTO u
PEHTI'€HOBCKOT'O U3ITy4eHUN
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
111 JIyueBas monens cBera. MIcTOUHMKM cBETa
11 11.2 ITpsimonuHeEitHOE paclipocTpaHEHHE CBETA
113 Otpaxenue cBeta. [Inmockoe 3epkano. 3aKOH OTpaskeHUs

CBE€Ta




114 [Ipenomnenue cBeTa. 3akOH TMPETOMJICHHS CBETa.
' [TomHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop mydeit B 1nH3e
116 OnTuueckas cuctema Qoroarnmapara, MHUKPOCKONAa U
' TejecKorna
117 I'maz kak onTuyeckas cuctema. bIu3opykocTs u
' JAIbHO30PKOCTh
118 Pasnoxxenue 6enoro csera B crektp. OnbiTel HploToHA.
' CrnoxeHue CrieKTpalbHBIX 1IBETOB. Jlucmepcus cBera
[TpakTuueckue paboThI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHUS
CBETOBOTIO JIy4ya OT yIJia MaJeHusl.
###Par#HH#113yuenue  XapakTepUCTUK  M300paKeHUsI
IpeaMeTa B INIOCKOM 3epKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yria
MPEIOMIICHUSI CBETOBOTO Jy4ya OT YIJla MaJeHus Ha
119 TPaHHIIC «BO3IYX — CTEKIION.
' ###Par#Ht#lonyuenne u300paKeHUl € MOMOIIBIO
cOoOMparoIIe TUH3HI.
###Par#H#Onpenenenne (HOKyCHOro paccTOSHUS U
ONTUYECKOH CHJIBI COOMPAFOIEH JTMH3BI.
HHHPar###ONBITEL 110 pa3NioKeHHI0 Oesoro cBera B
CHEKTp.
HHHPar###OMNBITBL 10 BOCHPUATUIO I[BETa IPEIMETOB
IpU UX HAOIIOJEHUH Yepe3 IBETOBbIE (PUIBTPHI
®dusnueckue sBIeHUS B npupoje: 3arMeHus CoiHIa u
11.10 JlyHbl, 1BeTa TeN, ONTUYECKHE SBIEHUS B arMmocdepe
(uBeT HeOa, pedpakius, paayra, MUPax)
111 TexHuueckue YCTpOMCTBa: OYKH, MIEPUCKOTI,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
191 OnbiTel Pesepdopaa u 1uiaHerapHas MoJenb aToMa.
' Mogens aroma bopa
12 122 HcnyckaHnue W TMOTJIOIIEHHE cBeTa aToMoM. KBaHTHI
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMma-u3ITydeHHs
12.4 Crpoenne aromHoro szapa. HyknoHHas Moxens




aTOMHOTO sapa. M3oromnsl

125

PannoaktuBubie mnpeBpamenus. l[lepuon momypacnana

ATOMHBIX AOCP

12.6

SnepHble peakuu. 3aKOHBI COXPAHEHUsS 3apsi0BOTO U

MaCCOBOI'O YHUCEII

12.7

:‘)HCpFI/Iﬂ CBA3U aTOMHBIX AO€P. CBs13b Macchl U OHEpPIrun

12.8

Peaknuu cuntesa u nenenus saep. MerouHuky 3HEpruu

CounHiia u 386311

12.9

SnepHas  osHepreruka. JlelcTBUEe  paguMOaKTHBHBIX

I/IBJ'Iy‘IeHI/Iﬁ Ha )XHUBBIC OpraHU3MblL

12.10

[TpakTuyeckue paboOTHI:

HaGmoieHue CIUIONIHBIX HM  JIMHEWYAThIX CIEKTPOB
U3JTY4CHUSI.

HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI TI0
TOpMO3HOMY TTyTH (TI0 hoTOrpadusim).

W3mepenue paanoakTuBHOTO (hoHa

12.11

@dusnyeckue SBICHHA B IPUPOJAE: E€CTECTBEHHBIN
PagOAKTUBHBIN ¢om, KOCMHYECKHE JIy4H,
paZMOaKTUBHOE W3JIyYE€HUE IPUPOIHBIX MUHEPAJIOB,
JICUCTBUE PAAUOAKTUBHBIX M3JIIyYCHUH Ha OpPraHu3M

YCJIIOBCKaA

12.12

TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,[[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUsI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl
OCHOBHOI0 0011ero o0pa3oBanusi Ha ocHoBe ®I'OC

[Tonumanue  ponmu  (GU3MKM B HAayyHOW  KapTUHE  MUDA;
c(OpPMUPOBAHHOCTh 0A30BBIX IMPEACTABICHUA O 3aKOHOMEPHOU CBS3H H
MIO3HABAEMOCTH SIBJICHUH NPHUPOJIBI, O POJIU SKCIEPUMEHTa B (U3UKE, O
cucreMoobpasymomieil ponn (U3MKA B Pa3BUTHH ECTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH, 00 3BOJIIOLMHU (PU3NYECKUX 3HAHUI U UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHOUW KapTUHE MUPA, O BKJIAAEC POCCUNCKUX U
3apyOeKHBIX  Y4EHBIX-QU3MKOB B pa3BUTHE HAyKH, OObBSICHEHHE

MPOLECCOB OKPYKAOIIET0 MUPA, PA3BUTUE TEXHUKHU U TEXHOJIOTHUIA

3HaHMs O BUJAX MaTepuu (BELIECTBO U I0JIE), O ABMKEHUM KakK crocoode
CYLIECTBOBaHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOM TEOpPUU CTPOEHUS
BEUIECTBA, O (PM3MUECKOHN CYIIHOCTU SBJICHUM MPUPOAbI (MEXAaHUYECKUX,
TEIUIOBBIX, 3JEKTPOMArHUTHBIX W KBAHTOBBIX); YMEHHME pa3auyaTh
SBJICHUS 10 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEeMOHCTPUPYIOIUX  JaHHOEe  (U3MYEeCKoe  sBJIEHHE;  yMEHHE
pacrno3HaBaTh MPOSIBJICHME M3YYEHHBIX (U3MUYECKUX SBICHUM B

OKpYZKaromeM MHUPE, BbIACIIAA NX CYHICCTBCHHBIC CBOMCTBA (HpI/I3HaKI/I)

Brnanenne ocHOBaMu MOHSATHMHOIO ammapara U CUMBOJAYECKOTO SI3bIKa
GU3MKM U UCTONB30BAaHUE WX JJS pelleHHs] y4eOHBIX 3a7ay; yMEHUe
XapaKTepU30BaTh CBOMCTBA Tes, (U3UYECKUE SIBICHUS M IPOIECCHI,

HCIIOJIb3Y: q)YHI[aMeHTaJ'IBHLIe 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHne OnmchIBaTh HU3Y4YCHHBIC CBOMCTBA Tel U (1)I/I3I/I‘IGCKI/IC SIBJICHUA,

HCIIOJIb3Y (1)I/I3I/I‘-ICCKI/IG BCIINMYHNHBI

Bnagenue ocHOBaMH METOJOB HAyYHOTO TIO3HAHHS C  y4ETOM
coOmoieHnsT TpaBUil O€30IacHOTO TpyAa: HabmoaeHHe (HU3UISCKUX
SIBJIEHUM

YMEHHE CaMOCTOSITEIBHO COOMPATh 3KCICPUMEHTAIBHYIO YCTAaHOBKY W3
JaHHOTO Habopa 00OPYIOBaHMSI 110 MHCTPYKIIMH, OMUCHIBATH XOJI OTBITA
1 3aITUCBIBATH €r0 PE3yIbTaThl, POPMYITUPOBATH BHIBO/IBI,

MpOBEJCHNE TPSIMBIX M KOCBEHHBIX HM3MEpEHUl (PU3NYEeCKHX BETUYHH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHUs, CaMOCTOSTEIIBHO  COOMpaTh

SKCHICPUMCHTAJIbHYIO YCTAHOBKY IO MHCTPYKI MU, BBIYHUCIATH 3HAYCHHUC




BEIMYMHBI U AaHAJIM3UPOBATH IOJYYEHHBIE pE3yabTaTbl C Y4ETOM
3aIaHHOM NIOTPELIHOCTH PE3YNIbTATOB U3MEPEHU;

IPOBEICHUE  HECIOXHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEOBaHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh  SKCIEPUMEHTAIBHYIO  YCTAaHOBKY H
IPOBOJUTH UCCIIEOBAHUE 110 MHCTPYKIMH, IPEACTABIATH MOJyYEHHbIE
3aBUCUMOCTH (DU3MYECKHX BEIUYMH B BUAEC Ta0nMi M TpaduKoB,
YUUTBIBATh ~ IOIPEIIHOCTH, JejlaTb  BBIBOABI 1O  pe3yibTaTaM

HUCCICI0BaHUA

[Tonumanue XapaKTEePHBIX CBOICTB buznueckux Mojieseit
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TENO, MOJAETH CTPOCHHS
ra3oB, JKUJIKOCTEH M TBEPIABIX TeJ, IUIAHETapHas MOJENIb aroma,
HYKJIIOHHasi MOJIeJIb aTOMHOIO fJipa) U YMEHUE HIPUMEHSATh MX JUIs

00BACHEHHS (1)I/I3I/I‘ICCKI/IX IpouecccoB

YMmenne o0bsCHATh (PU3HMUECKUE TIPOLIECCH U CBOMCTBA TeJl, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallul NPaKTHUKO-OPUEHTUPOBAHHOIO XapakrTepa, B
YaCTHOCTH, BBIIBJIATh IPUYMHHO-CICJCTBEHHBIE CBSI3M U CTPOUTH
00BSICHEHHE C ONOPO Ha M3y4yeHHbIE CBOICTBA (PU3NYECKUX SIBICHUH,

(1)I/ISI/III€CKI/IG 3aKOHBI, 3aKOHOMECPHOCTHU U MOACIIN

YMenue pemarb pacu€THele 3anaud (Ha Oaze 2 — 3 ypaBHEHHN),
UCIMOJb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIONINE (PU3UUECKUE BEIUYHMHBI,
B 4YaCTHOCTH, 3allMCbIBATb KpPATKOC YCJIOBHUC 3aJa4d, BbIABIIATH
HE/IOCTAaIOlINe JITaHHbIE, BHIOMpATh 3aKOHBI M (OPMYJIbI, HEOOXOIUMBbIE
JUist €€ peleHHs, MCIOJIb30BaTh CIPaBOYHBbIE JAaHHbBIE, IMPOBOJIUTH
pacuéTel W OLEHUBAaTh PEAIMCTUYHOCTb TOJIYYEHHOIO 3HAYCHMS
(bu3NYECKO BEIMUYMHBI, YMEHUE OMPEIENATh pa3MEPHOCTh (PU3NUECKON

BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpu pCHICHUH 3aJla4n

YMmenune XapaKTCPpHU30BaATh MIPUHIHAIIBI I[CI\/JICTBI/ISI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TPOMBIIIICHHBIX
TEXHOJIOTHYCCKUX MNPOHECCOB MO HUX OMHUCAHWIO, WCIIOJb3Yys 3HAHUA O
CBOMCTBaxX (1)I/I3I/I‘IGCKI/IX SBJICHUH H H606XOI[I/IMLIC (I)I/ISI/I‘-ICCKI/IC

3aKOHOMEPHOCTHU

10

YMeHue UCTob30BaTh 3HAHUS 0 PU3NICCKUX SBIICHUSAX B TIOBCETHEBHOM
JKU3HU JUIs oOecriedeHus] 06e30MacHOCTH TMPH OOpaIleHHH ¢ OBITOBBIMH
npuOoOpaMi M TEXHWYECKUMHU YCTPONCTBAMH, COXPAHCHHS 3JIOPOBbS H
COOJIOZICHHSI HOPM DKOJIOTUYECKOTO TOBEICHUsS B OKPYXKAIOIIEH cpene;
MOHMMaHUE HEOOXOAMMOCTH TPUMEHEHHS JOCTHXKCHUH (U3NKU W

TEXHOJIOTHI JIJIsI palluOHAJIBHOI'O MIPUPOAOIIO0JIB30BaAHUA

11

OnplT moucka, MpeoOpa3oBaHMsT M MPEICTaBICHUS HHPOpPMAIUH




(GU3MYECKOTO COAEpPKAHMST C  HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHUKATHBHBIX TGXHOHOFHﬁ; YMCHHUC OHLCHUBATH HOOCTOBCPHOCTH
MOJydeHHOW WH(OpMalMu Ha OCHOBE HMCIONIUXCS 3HAHUU W
JOMMOJIHUTCIIbHBIX UCTOYHHUKOB; YMCHHC UCIIOJIB30BATh IIPHU BBIIIOJIHCHHUN
yueOHBIX 3aJaHUuil HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (U3UYECKOTO
COJICpXaHUsA, CIPABOYHBIE MaTepuaibl, pecypchl cetu MuTepHer;
BJIaJieHre 0a30BBIMU HaBbIKaMU MpeoOpa3oBaHusi HHPOPMAIUHN U3 OJIHOM
3HAKOBOW CHCTEMBI B JpPYTyl; YMEHHE CO37aBaTh COOCTBEHHBIC
MUCbMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE HH(pOpMAIUU U3

HCCKOJIBKHX NCTOYHHUKOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii d1eMeHT CO/IEPKAHMS
1 MEXAHWYECKMUE ABJIEHUA
11 Mexanudeckoe — JIBWKEHHWE.  MarepuanbHas — Touka. Cuctema  oTcuéra.
' OTHOCUTEIBHOCTD JIBUKCHHS
PaBHOoMepHOe M HepaBHOMepHOe aBrkeHHe. CpenmHsisi ckopocth. Dopmyna st
1.2 BBIYKCIICHUS CpeHeH ckopocTu: V = Sft
PaBHOMEpHOE TpSMOIMHEWHOE IBW)KCHUE. 3aBHCHUMOCTh KOOPAMHATHI Tela OT
BpPEMEHH B CIIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKCHUS:
13 x(t)=x,+0 t
I'padyku  3aBUCUMOCTH OT BpPEMEHH JUIS TPOEKLIUU CKOPOCTH, TPOSKIUU
NepEeMEIIEHUS, TyTH, KOOPMHATHI IPU PABHOMEPHOM MPSMOJIUHEHHOM JBHKCHUH
3aBHCUMOCTh KOOpJAMHATHI Tella OT BPEMEHH B CIIydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHUSI:
2
Sef)=vp, #=f+ay+ %
@opmynbl IS TPOSKIMM TIEPEMEICHHs, TPOSKIIMH CKOPOCTH W TPOEKIHH
YCKOpEHHSI IPU PAaBHOYCKOPSHHOM TPSMOIMHEHHOM JIBUKCHUH:
2
14 -Sx(f):l’ox'f"'“x'j-
U_\'('f) =Upy T4, I,
a,(f)=canst,
le: - l')1.'c2 =2£1er
I'padukn 3aBUCHMOCTH OT BpPEMEHHU JUIsl TMPOCKIMHU YCKOPEHHS, MPOCKIUH
CKOPOCTH, TPOCKIMU TMEepeMEUIeHUs,, KOOPIAMHATHl MpPU PaBHOYCKOPEHHOM
PSMOJTMHEHHOM JIBHXKCHUU
CBobGosnHoe mnanenue. DOpMylibl, ONMUCHIBAIOLINE CBOOOJHOE MaJeHHE Tena I0
15 BEPTUKAIH (ABMDKEHHE Tella BHU3 WM BBEPX OTHOCHTEIHHO IMOBEPXHOCTH 3EMIIH).
' I'padmkn 3aBHCUMOCTH OT BPEMEHH JUIS IPOCKIUH YCKOPEHHSI, TIPOSKIIUH CKOPOCTH
¥ KOOPJIUHATHI ITPH CBOOOTHOM Ta/ICHUH TeJa TI0 BEPTUKAIH
CKOpOCTh PaBHOMEPHOTO [IIBMKCHHs Tela 10 OKPYXHOCTH. Hampasienue
1.6 CKOPOCTH.

®opmysia 1 BBIUYHMCICHUS CKOPOCTH Yepe3 pPaguyCc OKPYKHOCTH U TEPUOT




oOpareHus:

2MR
L=
T

LentpocTtpeMutenbHoe  yckopeHue.  HanpaBineHue — LEHTPOCTPEMUTEIBLHOIO

yckopenus. @opmyra s BBIYUCICHUS YCKOPEHUSL:

Macca. IInotaocts BemectBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:

_m

1.7 V
1.8 Cuna — BektopHas ¢usnueckas BenuunHa. ClIoKeHHe CUIT
1.9 SIBnenune unepuuu. [lepsroiit 3akon HproToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CUIIbI, IEHCTBYIOIIEN Ha
TEJIO0
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy y=-Fi
Tpenue nokos M TpeHHe CKONbXeHUA. Dopmyna JUisi BBIYUCIEHUS MOZIYJS CHIIBI
TPEHUS CKOJIbKEHMUS:
1.12 F_=u-N
p=H
Hedopmarmuss Ttena. Ympyrue u Heynpyrue negopManuu. 3akoH YHOpPYToif
nedopmaruu (3akoH ['yka):
1.13

F=k-Al




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

My -1
F=G. L1 _2
R
1.14 Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MAICHHMS.
®dopmyiia 1715 BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H ITOBepXHOCTH 3emiun: F = mg.
JBuxenue nnaner Bokpyr Connua. [lepBas kocmudeckas ckopocts. HeBecomocTh

U TIEperpy3Ku

Nmnynbe Tena — BekTopHast prusnyeckasi BeJIMunHa.
1.15 pP=mo

I/IMHy.]'IBC cucteMsl Ten. I3mMeHeHnne HMITYJIbCA. I/IMHy.]'II)C CHJIBI

3aKOH COXpaHEHMs UMITYJIbCA Ul 3aMKHYTOM CUCTEMBI TE:
1.16 D=nyUy +in, U, =const

PeakTuBHOE ABMXKEHUE

MexaHuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fsoosct

MexaHnuecKkasi MOIIHOCTb:
1.17

n=2
r

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. d)opMyna JJIA BBIYUCIICHU S
KHUHETUYECKOM OHEPTHUHU:
H!Uz
Be=mm
TeopeMa 0 KMHETUYECKOMH OHCPIHUHU. q)OpMy'J'Ia JJIA BBIYHMCIICHUA HOTCHHH&HLHOﬁ
1.18

OHCPIUH TCJIa, IOAHATOrO

Hag 3eMIIEi:

E,= mgh

Mexann4deckas OHEPTIUA:

E=E;+E,

1.19 .
3aKOH COXpaHEeHMsI MEXaHN4eCKOoH 3Heprun. Popmyra s 3aKOHA COXPaHEHUs

MEXaHU4YEeCKOH OHEPTHUU B OTCYTCTBUC CUJI TPCHUA: E = const.

[IpeBpamieHne MEXaHMYECKOW SHEPTUU IIPHU HAJTMYUU CUIIBI TPEHHUSL.




[TpocThic MeXaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Peruar. Moment cuiisl: M - FI.

VYcnoBue paBHOBECHS pblyara:

M +M, +..=0

1.20
[ToasrxHBIN 1 HeOABWKHBIN O0510ku. KITJI mpocThix MexaHU3MOB,
n= Aﬂmes.ﬂaa
A‘SaI‘I:EH-EEEEH
JlaBiieHne TBEPIOTO TeNa.
®dopmyia 1715 BBIYUCIIEHUS JaBJIEHUs TBEPAOIO Tea:
p= F
5
191 Jasnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUJKOCTH.
dopmyia 1715 BBIYUCIICHUS JaBJICHUS BHYTPU KHUIKOCTH:
P=pgh+Dy,
1.22 3akoHn [lackansa. ['uapaBnuyeckuii npecc
3akoH Apxumena. @opmyna Ui ONPENCIICHUS  BBITAIKUBAIOLIEH  CHUIIBI,
JEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:
1.23
F A T pev
VYcnosue miiaBanus tena. [lnaBanue cynioB U Bo3ayXoOIUIaBaHHUE
Mexannueckue konebaHus. AMIUIMTY/a, IEpUOJ] U yacToTa Kojaebanuil. @opmyina,
194 CBSI3bIBAIOIIAS YACTOTY U MEPUOJT KoeOaHuil:
1
V==
T
195 MaremMatnueckuii ¥ TIPYXKUHHBIA MasATHHUKW. [IpeBpamieHue >sHeprum Ipu
Kosie0aTeabHOM JIBUKEHUU
1.26 3aryxatomue kojebanus. Bernyxaennbie konebanus. Pezonanc
Mexannueckue BoJHBL. IIpoponbHble M TMonepeyHble BOJHBL. JlTMHA BOJHBI U
CKOPOCTb pPaCIIPOCTPaHEHUS BOJIHBIL:
1.27
L=v-T
128 3Byk. ['pomkocTh 1 BbIcOTa 3ByKa. OTpaskeHue 3ByKOBOM BOJIHBI Ha TPaHUIIE JIBYX
cpea. MHdpa3Byk U ynbTpa3Byk
1.29 IIpaxmuueckue pabomol




N3mepenne cpenHell NUIOTHOCTH BEILIECTBA; ApXUMEIOBOW CHIIBL, KECTKOCTH
NPYXUHBL, KO3((UIIMEHTa TPEHUsS CKOJBKEHUS; PaOdOThl CHIIBI TPEHHS, CHJIbI
YIPYrocTH; CpeAHEH CKOPOCTU MBMKEHHS Opycka IO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHusi OpycKa MpH JBMXKEHUH 0 HAKJIOHHOM IUIOCKOCTH; YacTOTHI U MEepHoa
Kose0aHUH MaTeMaTH4YecKOro MasTHUKA; 4YacTOThl M IepHofa KojiebaHuin
NPY>KUHHOTO MasTHHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIETO HA pbIYar; paObOThl CHIIBI
YIPYrocTH IpU HOAbEME I'py3a ¢ MOMOIIBIO HEMOJIBMKHOTO OJ0Ka; pabOThl CHUJIbI
YIIPYTOCTH MPH MOABEME TPY3a C IIOMOUIBIO MOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOIrpyKEHHON YacTu
TeJla U OT IUIOTHOCTH JKUAKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOIICH CHIIBI OT MacChl
TeNa; CUJIbl TPEHHs CKOJBXEHHUS OT CWJIbI HOPMalbHOI'O JAABICHHUS U OT poja
MOBEPXHOCTH; CHJIBI YIPYrOCTH, BO3HHUKAIOIIEH B TPYXKHHE, OT CTEIEeHU
negopManuy NpPYKUHBI; YCKOPEHHMsI Opycka OT yIJla HaKJIOHAa HaIpaBIISAIOIICH;
nepuosia (4acToThl) KOJeOaHWH HUTSHOTO MAasTHUKA OT JUIMHBI HHUTH; TEpUOIa
KoJle0aHUH NPYKMHHOTO MasTHHKAa OT MAacchl Ipy3a M JKECTKOCTH MPYXKHUHBI;
MCCIIeIOBAaHNE HE3aBHCUMOCTH MEPHOAA KOJIeOaHUI HUTSIHOTO MasiTHUKA OT MacChl

rpy3a. [IpoBepka ycioBusi paBHOBECHSI phluara

Dusuueckue s61eHus 8 npupode: IMPUMCPLI ABMKCHUA C PAa3JIMYHBIMHU CKOPOCTIAMU
B JKMBOM M HEXHUBOHU IIpHupoac, HeﬁCTBHC CUJIbl TPCHHUA B IIPHUPOAC U TCXHHUKE,

INPpUIIMBBI W OTJIHMBBLI, ABWXXCHHUC IIJIAHCT CoinHeuHOMI CUCTCMBbI, PCAKTUBHOC

130 JIBMDKEHUE KHUBBIX OPraHU3MOB, PblYard B TeJle YellOBeKa, BIMSIHUE aTMOc(hepHOro
TaBIICHHs] Ha JKUBOM OpPTraHU3M, IUIaBaHUE PbHIO, BOCTIPUATHE 3BYKOB JKUBOTHBIMHU,
3eMJIeTpsICeHUe, CeiCMUUYECKUE BOJIHBI, I[yHAaMH, 9XO0
Texuuueckue ycmpoiicmea: CIUJIOMETp, IaTUYUKH TIOJOKEHUS, PAcCTOSHUS U
YCKOPEHUs, JUHAMOMETp, MOJIIMIIHUKH, pAaKeTbl, pblYar, MOJBIKHBIA U

131 HETOJBIKHBIA OJIOKM, HAKJIOHHAs IJIOCKOCTb, IMPOCThIE MEXaHM3MBI B OBITY,

' COOOIIAIOIINECS] COCYJIbl, YCTPOMCTBO BOJOMNPOBOJA, TUAPABIMYECKUI Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, TMOPUIHEBOI HAcoc, apeoMeTp, 3XOJIOT,
WCTIOJIb30BaHUE YIIbTPA3BYKA B OBITY M TEXHHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TTOJIOKEHHSI MOJIEKYIISIPHO-KHHETHUECKOW TEOPUHU CTPOCHHS BEIIECTBA.

2.1 Mogenu  TBEPAOro, IKUAKOTO M ra3oo0pa3HOrO  COCTOSHUM  BeIECTBA.
Kpucranmmueckne n amopdHbIe TEIa

95 JIBro>keHue yactuiy Beniecta. CBsA3b CKOPOCTH JBMKEHHUS YaCTHUIL C TEMIEPATypPOH.

' BbpoyHoBckoe nBmxenue, muddysus

2.3 CMaumnBaHue U KaWUISIPHbIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxxatue

2.5 TemnoBoe paBHOBECHE




Buytpennss osueprus. PaGora u Teruiomepenaya Kak CHOCOOBI HM3MEHEHUS

29 BHYTPEHHEHN SHEPrUuu
2.7 Bunel Teronepenayn: TeMIONPOBOIHOCTD, KOHBEKLIUS, U3TyUCHHE
Harpesanue n oxnaxnenue ten. KoamyecTBo TEIUIOTHL. Y AeinbHas TEMIOEMKOCTD:
2.8 Q:mn[fg—fl]
3aKOH COXpaHEHHs SHEPIUUM B TEIUIOBBIX IIpoleccax. YpPaBHEHHE TEIIOBOTO
Oananca:
2.9
O +0,+..=0
Ucnapenue u xoHueHcauusa. M3meHeHHe BHYTPEHHEW OHHEpPruud B IIPOLECCE
210 uUcmapeHus U KoHJeHcanuu. KumeHwe JKUIKOCTH. YenbHas  TeIuioTa
' napoo6OpazoBanus: L = Q/m
211 BnaxxnocTs Bo3myxa
[InaBnenue u kpuctamuzanus. Mi3MeHeHne BHYTPEHHEW SHEPrUuu MpH TUIABICHUHT
Y KpUCTAJUIM3AIMH. Y IelIbHAs TEIUI0Ta IUIABJICHHUS:
2.12 . 0
_}'H
BuyTpennsis sHeprus cropaHus TOIUIMBA. Y AeNIbHAS TEIJIOTa CrOpaHus TOILIUBA: (]
2.13 =Q/m
2.14 [Tpunuuns! pabots! Ternosbix aurateneii. KI1/[ rermosoro asurarens
Ipaxmuueckue pabomol
N3mepenue ynenabHONW TEMIOEMKOCTH METANIMYECKOTO IMIIMHAPA; KOJIWYEeCTBa
TEIUIOTHI, MOJIYYEHHOTO BOJIOM KOMHATHOM TeMIiepaTtypbl (UKCHUPOBAHHON Macchl, B
215 KOTOPYIO OIYIIEH HArPEThIN MUIUHAP; KOJIMYECTBA TEIUIOThI, OTAAHHOTO HAarpeThIM
' UAJUHAPOM, TIOCJ€ ONYCKaHUs €ro B BOAY KOMHATHOM TeMIlepaTyphl;
OTHOCUTENIbHOM BIQXXHOCTH BO3[yXa; YAEIbHOM TEIUIOTHl IUIaBJIEHUS JIbJA.
UccnenoBanue n3aMeHEHUs! TEMIIEPATYPhl BOJbI IPU PA3IUYHBIX YCIOBUAX; SIBICHUS
TEII000MEHA MPU CMENTMBAHUN XOJIOJHOU 1 TOPSYEH BOJIBI; TIpoOIlecca HCTIapEHUS
Qusuueckue A6leHUs 6 npupooe: TOBEPXHOCTHOE HATSIKEHHWE M KalWIUISIPHBIC
2.16 SIBJICHUS B TIPUPOJE, KPUCTAUIBl B Tpupoxe, uiiaydeHue CoiiHIA, 3aMep3aHue
BOJ0EMOB, MOpCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, MHEsl, CHera
2.17 Texnuueckue ycmpoiicmea: KanWUISIPbl, MPUMEPbl UCIOJIb30BAaHUS KPUCTAIIIOB,




KUJKOCTHBIM TEPMOMETp, HNAaTYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHMS

JIOMOB, THTPOMETpPBI, IICUXPOMETpP, NapoBas TypOWHA, IBUTATENb BHYTPEHHEIO

CrOpaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnexTpuszanus Tel. J[Ba Buaa 3JeKTPUUECKHX 3apsiioB
3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHHSI SJCKTPUUECKOTO 3apsiia
34 Onektpuueckoe rmose. Hanpsok€HHOCTh  3nekTpuueckoro mojis. [lpuHnmn
CYIEPHO3ULIMH IEKTPUUYECKUX T0JIEH (Ha KaU€CTBEHHOM YPOBHE)
35 Hocutenn osnekrpuueckux 3apsanoB. JlelicTBUE 3JIEKTPUUECKOro TMOJsS Ha
anekTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH
[TocTostHHBIN BnekTpuueckuid Tok. [leficTBUs anekTpudeckoro toka. Cuia Toka.
Hampsxenue.
3.6 I=q/t,U=A/
DNEeKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE JIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma aiis ygactka snekrpuueckon ernu: | = U/R
[TocnenoBarenbHOE COETMHEHHE MPOBOIHUKOB:
I =1,. U=U,+U,. R=R, +R,
| | 1 2
3.9 [TapannensHOE COeTUHEHNUE TPOBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U:I=[+1; Rzi.
2 2 P
CMmenianHble COETUHEHHS IPOBOIHUKOB
PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenua:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE TI0Jie TPSIMOTO TIPOBOJAHHMKA € TOKOM. JImHUM
MarHUTHON WH]TYKITUH
3.13 MarsuTHO€ 1MoJie TOCTOSIHHOTO MaruuTa. B3anmonelicTBie MOCTOSTHHBIX MAarHUTOB




3.14

JlelicTBMEe MarHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM

3.15 OmnsiTel Dapanes. SBneHue 3neKTpoMarHuTHON MHAYKIUK. [IpaBuino Jlenna
IIpakmuyeckue pabomul
W3mepenne  3JEKTPUYECKOTO  COMPOTUBICHHUS  PE3HCTOPA; MOIITHOCTH
JIEKTPUUECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.
HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B  IPOBOJHHUKE
3.16 (pe3ucTopsbl, JIaMIO4Ka), OT HalpsDKEHUS Ha KOHIAX IPOBOJHHMKA; 3aBUCUMOCTH
' COIIPOTHBIICHUS OT JUIMHBI IPOBOJHHKA, TUIOIIAJX €r0 IOMNEPEYHOr0 CEUCHHS M
YII€IIbHOTO CONPOTUBIICHHUS.
[TpoBepka mpaBuiIa A SIEKTPUYECKOTO HANPSIKCHUS TPH IOCIEI0BATEIHHOM
COCJIMHEHUM TPOBOJAHMUKOB; IMpaBMia ISl CHJIBl DJIEKTPUUYECKOIO TOKa IpH
[apajuIeIbHOM COEAMHEHNN IPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue s6neHUs 6 npupode: SICKTPUYECKHE sBICHHA B arMocdepe,
3.17 JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Mojie 3eMiu, Jpei¢ MOII0COoB,
PO MAarHUTHOTO TIOJIS JUIS KU3HH HA 3eMIIe, OJISIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, aMIIepMETp, BOJBTMETp, peocTarT,
CU€TUMK  DJIGKTPHUUECKOM  DHEPIWH,  DJCKTPOOCBETHUTENBHBIE  TPUOOPHI,
3.18 HarpeBaTeJIbHbIC SJICKTPONPHOOPHI (MPUMEPHI), JISKTPUUSCKHE MPEIOXPAHUTEIIH,
AJIEKTPOMArHUT, AJIEKTPOABHUraTeNb TOCTOSHHOTO TOKA, T€HEpaTOp IMOCTOSHHOTO
TOKa
3.19 DnekTpoMarHuTHbIC BOJHBI. 11IKana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygaeBast Mmojienb cBeta. [IpssMoHHEIHOE pacipOCTpaHEHUE CBETa
3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Hucnepcus cera
324 JIunza. Xopx nydeit B nuH3e. POKycHOE paccTosiHME JMH3bL. ONTHUYEcKas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTudeckue mpuOopsI
IIpakmuyeckue pabomul
#HH##Par###lI3mMepenne ONTHYECKOW CHJIBI coOuWparomeid JuH3bI;  (HOKYCHOTO
paccTosiHUsL cobuparomeil MH3bI (0 CBOMCTBY paBEHCTBAa Pa3MepOB MpeaMeTa U
n300pakeHMs], KOT/Ia MPEeIMET pacIoNoKeH B JIBOMHOM (OKyce), MoKa3aTems
3.26 IIPEIOMIIEHNUS CTEKIIA.

#H##Par###lccnenoBanne CBOMCTBA M300pKEHMSI, TOIYYCHHOTO C ITOMOIIBIO
coOuparoliel JTUH3bI;, U3MEHEHHsSI (POKYCHOTO PACCTOSIHUS JABYX CIIOKEHHBIX JTUH3;
3aBHCUMOCTH yTJIa TIPEJTOMJICHUSI CBETOBOTO Jiyda OT yIJia MaJCHUS Ha TPaHHMIIC

«BO3AYX — CTCKIIO»




Qusuueckue aenenus 6 npupooe: 3armenuss Comnma u JlyHsl, nBera Ted,

321 OINITHYECKHUE sIBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
398 Texuuueckue ycmpoticmea: OYKH, TEpUCKON, (oToammapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHU A
41 PannoaktuBHOCTh. Anbda-, Oera-, ramma-usnydeHus. Peakmuu anbda-u Oera-
' pacriaga
4.2 OmneiTel Pe3epdopaa no paccesuuro anbda-vyactuil. [InanerapHas Mojaenb aroma
4.3 CocraB atromHoro siipa. M3oTomnst
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
4.5 SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsAI0BOI0 U MAaCCOBOTO UUCEI
Qusuueckue A6leHUs 6 Npupooe: ECTECTBEHHBI  pagHMOaKTHUBHBIN  (oH,
4.6 KOCMHUYECKHE JTY4YH, PaJUOAKTUBHOE M3TYyYCHHE MPUPOTHBIX MUHEPAIIOB, JICHCTBHE
PalMOAKTUBHBIX M3IyYE€HUI Ha OPraHU3M YEIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKON, WHAWBUIAYAIBHBIA JO3UMETP, KaMmepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa




YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YpOBEHb: YUEOHUK; 3-€ U3jaHuE, NepepaboTaHHOe
[Tepeimkun .M., IBanoB A.W. AxumonepHoe o611ecTBo «I31arenbeTBo
«IIpocBemenue»

» Gusuka: 8-it kmacc: 6a30BBIM YPOBEHB: YUSOHUK; 3-€ U3laHne, IepepadoTaHHOE
[leppikun .M., UBanoB A.U. AkimonepHoe ooniectBo «M31arenscTBo
«IIpocBemienne»

» Gusuka: 9-i knacc: 6a30BbIM YpOBEHB: YUEOHUK; 3-€ U3/laHue, IepepadboTaHHOe
[eppimkua .M., I'ytauk E.M., iBanoB A.W. u n1p. AkuionepHoe 00111eCTBO

«3marensctBO «lIpocBenienre»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
1. YepuukoBa, Onbra AnekceeBHa. @usnka : 7-i kiacc : 6a30BbIi YPOBEHb:

MeToanueckoe nmocodue k yueounky M. M. Iepoimkuna, A. U. Banosa / O. A.

Yepuukona, C. H. I'manenkosa, B. B. Kyapssnes. — 3-¢ u3a., nepepad. — MockBa
: IIpocBemienue, 2023. — 94, ¢

2. Yepnukona, Onbra AnekceeBHa. @usuka : 8- kiacc : 6a30BbIi ypPOBEHb:
MeTroanudeckoe nocodue k yueouuky M. M. Iepoikuna, A. M. UBanosa / O. A.
Uepnukosa, C. H. I'manenkosa, B. B. Kyapssues., nepepad. — Mockaa :
IIpoceemienne, 2022. — 220, ¢

3. Yepnukona, Onbra AnekceeBna.U-49 dusuka : 7-i kiacc : 6a30BbIil yPOBEHbD:
MeToanudeckoe nocodue k yueouuky M. M. Iepsikuna, A. M. UBanosa / O. A.

Yepuukona, C. H. I'manenkona, B. B. KyapsBues., nepepad. — Mockaa :

[IpocBemenue, 2022, — 261, ¢



HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET

1. HOC "Mos mkomna" - https://myschool.edu.ru/

2. O6pa3zoBaTenbHbIN MOPTAT HA 6a3¢ MHTEPAKTUBHOM MIaTHOPMBI JIs1 00yUEHUS

neteit "Yaum.py" - https://uchi.ru/teachers/lk/main
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