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MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3MKe Ha YypOBHE OCHOBHOIO o00IIero o06pa3oBaHUS
COCTaBJICHAa Ha OCHOBE IIOJIO)KEHUH M TpeOOBaHMM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MpOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoM (penepanbHOI paboueill MporpaMMbl BOCIIUTAHUS U
Konnenuuu npenogaBanust yueoHoro npeamera « Duznkay.

[Iporpamma 10 (Qu3MKe Ha ypOBHE OCHOBHOTO o00IIero o06pa3oBaHUS
COCTaBJICHAa Ha OCHOBE IIOJIO)KEHUH M TpeOOBaHMM K pe3yJibTaTaM OCBOEHUS Ha
0a30BOM YypOBHE OCHOBHOH 00pa3oBaTENbHON MpPOrpamMMbl, MPEACTAaBICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM deaepaibHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIENIIMHU ITpenoaBaHus yueOHoro npeamera « Ousukay.

ConepxaHue mnporpaMmbl IO (U3MKE HANpaBlIeHO Ha (OpPMUPOBAHUE
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOY4YalOIUMXCSl W OPTraHU3alMI0 H3Y4YEHMs
(Gu3MKM Ha NEATEeNbHOCTHON OCHOBe. B mporpamMme mo (u3MKe y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpeameTra B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTI'O 00IIIEr0 00pa3oBaHusl.

[Tporpamma no u3uke ycTraHaBIMBAET paclpeiesieHue yueOHOro matepuana
1o rogaMm o0ydeHus (IO Kjaccam), MpeuiaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS] TE€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS INPEIMETHOTO COAEP/KaHUS U
ydeTe BO3PACTHBIX OCOOEHHOCTEHN 00yUaromxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOM
MIOMOIIIM YYUTENIO B CO3/IaHNU paboueii MpOrpaMMBbI IO Y4eOHOMY MPEIMETY.

dusnka sBISETCA CUCTEMOOOPA3YIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJbKY (U3NYECKUE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
SABJICHUH, W3ydyaeMbIX XHUMHEH, Ouosoruedt, acrpoHomued u GUHIECKOU
reorpaguei, BHOCHUT BKJaJ B  €CTECTBEHHOHAyYHYI0 KApTUHY  MHpa,
IpeaoCTaBisieT HauOoyee sICHbIe OOpa3lbl NPUMEHEHUs HayyHOro MeEToja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyUYEHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa M3 TJIaBHBIX 33434y (hPU3MUECKOro 0Opa3oBaHUs B CTPYKType OOLIEero
00pa3oBaHUsl COCTOUT B (POPMHUPOBAHUM ECTECTBEHHOHAYYHOU T'PAMOTHOCTH U
UHTEpeca K HayKe y 00y4aromuxcsl.

Nzyuenne ¢Qusukun Ha 0a30BOM ypOBHE TMpENIONiaraeT OBJAJCHUE
CIIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4HO OOBSACHSTH SIBJICHUS,

e OLEHUBATH U NIOHUMATh OCOOEHHOCTH HAYYHOI'O HCCIIEIOBAHUS;



HHTCPHIPECTUPOBATL JAHHBIC M HCIIOJb30BATH HAYYHBIC J10KA3aTCIILCTBA
JJIA IIOJIYYCHHA BBIBOIOBY.

Ilenn wu3yueHuss (QU3MKM Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHus
omnpeneneHbl B KOHLENIMM IpenojaaBaHus yudeOHoro mnpeamera «®Dusuka» B
oOpazoBarenbHbIX opraHu3zanusx Poccuiickoii  @epepauuu, pean3yrOMIMX
OCHOBHBIE 00111€00pa30BaTEIbHBIEC MPOTPAMMEBI.

[enun n3ydenust PU3MKM:

npuoOpeTeHre HHTepeca U CTPEeMJICHUS OO0ydYarolmuxcsi K HayqYHOMY
W3YYEHUIO TPUPOJbI, PA3BUTUE HUX MHTEIUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

Pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIE MTO3HaHUS U (opMUpOBaHHE
MCCIIEA0BATEIBCKOTO OTHOIEHUS K OKPYKAIOIIUM SIBJICHUSM;
dbopMHpOBaHHWE HAYYHOIO MHPOBO33PEHMSI KaK pe3yJjbTaTa H3y4YEHUS
OCHOB CTPOCHUSI MaTepUU U PyHTAMEHTATIBHBIX 3aKOHOB (DU3UKH;
dbopMHupoBaHUE TPEACTABICHUA O PO (DU3UKH ISl Pa3BUTHUS APYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHM;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXHBIX  cdepax  Oynymieit
npoeCCUOHANILHON JIEATEIbHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOJATOTOBKA K
JajabHenIeMy 00y4YeHHIO B 9TOM HaIlpaBJICHUU.

JlocTrKeHHE 3TUX IIeNield MpOorpaMMbl MO0 (U3WKE Ha YPOBHE OCHOBHOTO
o01ero 06pa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

npuoOpeTeHne 3HaHWK O JAWCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJCKTPUYECKUX, MATHUTHBIX M KBaHTOBBIX
SIBJICHHSIX

NpUOOPETEHNE YMEHUMN OMUCHIBATH U OOBACHATH (DU3UYECKUE SIBICHHS C
UCIOJIb30BaHUEM MOTYUYCHHBIX 3HAHUI;

OCBOGHHE METOJIOB pEHICHUS NPOCTEHINNX pacyeTHBIX 3adad ¢
UCTIOJIb30BaHUEM buznyeckux MoOJIeJIeH, TBOPUYECKUX u
NPaKTUKOOPHUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI Ha0JI0/1aTh MPUPOHBIC SIBICHUS U BBIIOJIHATH OMBITHI,
naboparopHbie  pabOTBl M  AKCIEPUMEHTAIBHBIC HUCCICIOBAHHS C
UCTIOJIb30BAaHUEM H3MEPUTEIHHBIX MPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ UHPOpManuend (PU3HMUECKOTO COAEpPKaAHUS,
BKJIFOUYasi HTHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHUSIX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OLIEHUBaHUE NH(POpMAIIH;

3HaKOMCTBO €O cepaMu MpodeccuoHAIBHON ACSITETLHOCTH, CBI3aHHBIMU
C (Qu3MKOH, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3MUECKOI HAYKH.



OO1ee ynCiIo YacoB, pEeKOMEHAOBAHHBIX IS M3y4YeHUS GU3UKH HA Oa30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 1acoB (2 yaca B Henenio), B 8 kiacce — 68
gacoB (2 yaca B Hegemwo), B 9 kmacce — 102 wyaca (3 waca B Hememo).

[Ipennaraemsiii B mporpaMMe mno (u3mke nepedeHs JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCS PEKOMEHIATENbHBIM, YUUTENb JelIaeT BIOOP MpU MPOBEICHUN
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIWBHUIYAIbHBIX OCOOCHHOCTEMH
o0yyJarouuxcsi, CnucKa SKCIEPUMEHTANbHBIX 3aJaHuil, MpearaéMbplx B paMKax
OCHOBHOTO rOCYJJapCTBEHHOTO 3K3aMeHa Mo (U3HKeE.

COAEPKAHUE OBYUEHUA
7 KIIACC
Pu3uka u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o npupoxe. SBieHus npupoasl. OU3NUECKUE SIBICHUS:
MEXaHWYECKHUE, TEMIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3mepenue Qusnueckux BenuyuH. Duznueckue
npubopsl. [lorpemHocts u3mepeHnii MexryHapoiHasi CucTeMa eauHuIl.

Kak ¢usuka u jApyrue ecTecTBEHHble HAyKd H3Y4yaloT MPUPOLY.
EcTecTBEeHHOHAy4YHbIII METOJl NMO3HaHWA: HAOJIIOJEHUE, IOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBIKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE THIIOTE3, OOBSICHEHNE
HabmogaemMoro aBieHus. Onucanue GU3NYECKUX SIBICHUN C ITOMOILBIO MOeeil

Jemoncmpayuu.

1. MexaHuueckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC

SIBJICHHUSL.

2. ®usndeckue MpUOOPHI M MPOLETypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM H

1M (ppOBBIM MPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OmpezeneHue UEHBI A€EHUS LIKaJIbl U3MEPUTEIBHOTO MPUOOpa.

2. M3mepenue paccTosiHUN.

3. M3mepenune o0bEMaA )KUAKOCTH U TBEPJOTO TEA.

4. OnpezneneHue pa3MepoB MaJIbIX TEN.

5. M3mepenune temreparypsl HNpU HOMOIIM >KHAKOCTHOTO TEPMOMETpPA H

JaTYMKA TEMIIEPATyPBI.

6. IIpoBenenue mccienoBaHus MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblie, 4eM OOoJIblIEe BhICOTA
IIyCKa.

IlepBoHaYabHbIE CBEACHUS O CTPOCHHH BellecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJb, HX pa3Mmepsl. OIBITHI,

JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.



JBmxenne wuactui BemecTBa. CBiI3b CKOPOCTH JABHXKEHUS YAaCTHUI[ C
temriepatypoil. bpoyHoBckoe aBmxkenue, nuddysus. BzammonenicTBue 4acTHIl
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHbl€ COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJBIX
(kpucTamuIM4eckux) Tel. B3auMocBsi3b MEXy CBOMCTBAMU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M WX aTOMHOMOJICKYJSPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUIN BOJBI.

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBHKECHMUSI.

2. Habmonenue nuddysum.

3. HaOGmionenue ~ siBneHuid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH

OTTAJIKUBAaHUEM YaCTHUII BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka JuamMeTpa aroMa METOJOM pSAOB (C  HCIOJIb30BAaHUEM

dororpadmuii).

2. OmnbITHI 10 HAOJIIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSI.
JIBu:KeHHe U B3aUMO/IeiicTBHE TeJl.

Mexanunyeckoe [BUKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKCHHUE.
Ckopoctb. CpeliHsisi CKOPOCTh IIPU HEPABHOMEPHOM JIBHMXKEHUH. Pacuer mytu u
BPEMEHHU JIBUKEHUS.

SBneHne uHepuUMM. 3aKOH HMHEPUUHU. B3aumopeicTBHe TeNl KAk NpUYMHA
M3MEHEHUS CKOpPOCTH JBWXKEHMS Tesl. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
o0beMa BellecTBa.

Cuila Kak XapakTepucTuka B3aumojaeicTBus Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mMepeHne cuiibl C MOMOIIBIO AMHAMOMETpA. SIBIIEHUE TATOTEHHS M CUJIa
TskecTH. Chiia TSKECTH Ha ApYyrux maHerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsMoi. PaBHoxelcTByromas cuwi. Cuna TpeHus.
TpeHune CKOJIbKEHUS U TPEHUE MOKOs. TpEeHUE B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHue MexaHUUECKOTO ABMKEHHUS Tela.

2. M3mepeHune cKOpoCTH MPAMOIMHENHOTO JIBUKEHUS.

3. HaOunronenue sBieHUs UHEPLIUH.

4. HaGmroneHnue n3aMeHeHus1 CKOPOCTHU MPU B3aUMOICHCTBUH TETI.

5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEJI.

6. CrokeHue Cuil, HalPaBJIEHHBIX 0 OJHOMN MPSIMOM.

Jlabopamopnsie pabomusl u onvimol.



1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO ABUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEIH DJIEKTPUUECKOTO aBTOMOOWIISI M TaK J1ajee).

2. OmnpenenieHUe CpeHEM CKOPOCTH CKOJBXEHUS OpycKa WM IapuKa I10
HAKJIOHHOM TIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPJIOTO Tea.

4. OmbITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTspkeHus (medopmarun)
IIPYKUHBI OT ITPUIIOKEHHOU CUJIBI.

5. OnbIThl, IEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHUSA CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JaBienue TBEPABIX TeJI, ;KUIKOCTEH U ra3oB.

HaBnenue. CriocoObl yMEHBIIICHUSI M YBETTUYCHHS JlaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT oObema, Temmeparypsl. llepenada maBieHUs
TBEPABIMU TEJIAMU, XXUAKOCTIMHU W ra3zamu. 3akoH Ilackans. ITHeBmaTuueckue
MaIllMHbl. 3aBUCUMOCTb JaBJICHUSI KUJKOCTH OT TIyOuHBI. ['mapocratuueckuit
napanokc. Coobmrarommecs cocyapl. [ mapaBindeckue MeXaHU3MBbI.

AtMocdepa 3emumm u atmMocdepHoe naBieHue. [IpuumHbBl CyriecTBoBaHUS
Bo3aAymHON o0onouku 3emuu. Omnbit Toppuuemnu. M3mepenue armocdepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(HEpPHOT0 JAaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 U13MepeHus: aTMOCHEPHOTO TaBJICHHUS.

JlelicTBHE )KMIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJI0. BriTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxoruiaBanue.

JHemoncmpayuu.
3aBUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYyPhI.

[lepenava naBneHHs KUJIKOCTHIO U Ta30M.

Coobmraronyecst COCy/IbI.

['mapaBanyueckui mpecc.

[IposiBneHue ecTBUS aTMOCHEPHOTO JaBIICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUJIBI OT 00BbEMa MOTPYKEHHOW YacTU

T€JIa U TNIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BhITANIKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcloBHE IUIaBaHUS TEJ: IUIABAHUE WJIA MOTPY)KEHUE TEJI B 3aBUCUMOCTHU
OT COOTHONIEHUSI TUIOTHOCTEN TEJIa U )KUIKOCTH.

o vk W N R
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Jlabopamopnsie pabomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMA NOTPYKEHHOM B
KUJKOCTh YaCTH TeJa.

2. OmpenernieHUE  BBITAJIKUBAIOIIEH  CHIbL, JEHCTBYIOUIEH Ha  TEJo,
NOTPYXKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKHWBAIOIIEH CHIIBI, AEUCTBYIOIIEN HA TEJIO
B KUJIKOCTH, OT MaccChl TeJa.



4. OnbITbl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIBI,
NEUCTBYIONIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT IJIOTHOCTH JKHJIKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBAHUE JIOAKU U
OIIpENICJIEHUE €€ TPY30IIOABEMHOCTH.

PaGora u MOIIHOCTB. JHEpPru.

Mexanundeckast pabota. MOITHOCTb.

[Ipoctbie MexaHW3MBbI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. llpuMeHeHue TmpaBwiia paBHOBECHS phluara K OJIOKY.
«3omotoe mpaBmiio» MmexaHukd. KoadduuueHnt monesnoro nedctBus (manee —
KIIJ]) mpocthix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas dHeprus. KuHeTmyeckas U IIOTEHIMAJbHAs JSHEPIUs.
[IpeBpalieHre OJTHOTO BHU/Ia MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPTrUM B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenure paOOThl CUIIBI TPEHUSI MIPU PABHOMEPHOM JABMIXKEHHUM TeJia

10 TOPU30HTAIBHOM MTOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. W3mepenue KII/] HakIOHHOM IUIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON JHEPIUU.
8 KJIACC

TensioBbie sIBJICHUA.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM CTPOEHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJIEKYJ. OMNbIThI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucramimueckue u amopdusie tena. OObsCHEHUE CBOWMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKOU TEOPHUHU.
CmauuBaHWe U KaWUISIPHBIE SIBJIEHUS. TennoBoe paclInpeHue U CKaTUe.

Temneparypa. CBsA3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABHKCHUSA
yacTull. BuyTtpennsst sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH JHEpPTHUU:
Temionepeaaya 51 COBEpILECHUE paboTHI. Buner TeIIonepeaayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IIyUYCHHUE.

KonuuecTBo TemioTel. YjenbHas TEMIOEMKOCTh BEIIECTBA. TemiooOMeH u
TEIJIOBOE€ paBHOBECHE. YpaBHEHHE TeIIoBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEILIECTB. YJElIbHAas TEIUIOTAa ILUIABJICHUS.
[TapooOpazoBanue u koHaeHcauus. Mcmapenue. Kumenwe. YnenbHas Teruiora



napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbl KHIIEHHS OT aTrMoc(hepHOro
JIABJICHMUS.

Buaxxnocts Bo3ayxa.

DHeprus TOIUIMBa. Y IeJIbHAs TEII0Ta CTOPAHUs.

[Tpuniunel padotel TeroBbix aurareneit KIIJ temnmoBoro nBuraresns.

TerutoBble IBUTATENN U 3aIIATA OKPYKAIOUIEH CPEJIBL.
3aKOH COXpAaHEHUSI ¥ TIPEBPAIICHUS SHEPTUHU B TEIJIOBBIX MPOIIECCaX.
Jemoncmpayuu.

1.

2
3
4,
5

L ® N o

10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO JABUKEHUSI.

Ha6nronenue nuddyszun.

HaGmonenne siBjeHU cMaYrBaHUsI M KaITMIISIPHBIX SIBJICHUM.
HaGmro1eHre TerioBoro pacimpeHus Tel.

W3meHeHne naBjeHUs ra3a Mpyd U3MEHEHHH 00bEMa W HAarpeBaHUHU WJIU
OXJIAXKICHUH.

[IpaBuiia u3MepeHus TemInepaTyphbl.

Bunsl Tenonepenayu.

OxJtaxxJIeHUE TPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.
CpaBHeHUE TEIIOEMKOCTEH pa3IuYHBIX BEIIECTB.
HaGmronenne kuienus.

Habmro1eHre mocTosTHCTBA TeMIIepaTyphl IIPH TUTABICHUH.
Mopenu TeruIoBBIX IBUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.

OnbITE O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSIKEHUS.
OMNBITHI 110 BBIPAIIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJIM WJIM caxapa.
OnpITel IO HAOIIOACHUIO TEIIOBOT'O PACIIMPEHUS Ta30B, KHIAKOCTEH M
TBEPJBIX TEIL.

OmnpezeneHue gaBaeHUs BO3yXa B OAJJIOHE HIIPUILA.

OnbITHl, JNEMOHCTPUPYIOLIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HATPEBAHUS WIIH OXJIKICHUS.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaGnronenne wW3MEHEHHsT BHYTPEHHEH OSHEpPruud Tejla B pe3ysbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJL.

HccnenoBanne sIBICHUS TEIUIOOOMEHA IPH CMEIIMBAHUW XOJIOTHOW M
ropsiueui BOJIBI.

Onpenenenue  KOJMWYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJOW  MpH
TEII000MEHE C HArPEThIM METAINIMYECKUM LIHJIUHIPOM.

Ornpenenenue yaeabHOU TEII0EMKOCTH BEIIECTBA.



11. MccnenoBanue npouecca ncnapeHusl.

12. OnpeneneHre OTHOCUTENIBHOW BIAXKHOCTH BO3/yXa.

13. OnpenenieHne yIeabHON TEIIOTHI IUIABJICHUS JIbJA.

DJIeKTPpUYeCKHe U MATHUTHbIE SIBJICHUS.

Dnektpuzauus Ten. JBa poja snekTpudecKux 3apsanaoB. BzaumopercTtBue
3apsoKeHHBIX  Tesl.  3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3apsAJI0B U PACCTOSIHUS MEXKIY TEJIaMM).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iiekTpudeckoro noss. [IpuHumn
CYyNEPHO3ULINH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM yYPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJICKTPUYECKUAN 3apsii.
Crpoenune aroma. IIpoBOOHMKM W AUAJIEKTPUKU. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
HNcToYyHUKM TOCTOSSHHOTO TOKAa. JIeWCTBUS DIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka.  DIEKTPUYECKOE  HANpPSIKEHUE.
ConpoTuBieHNUE MPOBOJHUKA. YIEIBbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe€ W mapauielbHOE  COCIMHEHHE
MIPOBOHUKOB.

Pabota u MoOmHOCTh 3yeKTpHYECKOro Toka. 3akoH J[xoyns—JleHua.
DneKTpUYEeCcKre 1eNnu U MOTPeOUTeNn dIEeKTPUIeCcKoi sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE ~ MarHuThl.  B3auMomeMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe nosnie. MarHuTHoe 1ose 3eMIJId U €ro 3Ha4eHue /I KU3HU Ha 3emiie.
OneiT  Opcrega. MarHuTHoe TMoJe  3JEKTpU4eckoro Toka. IIpumenenue
AJIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCronb30BaHUE SIEKTPOJBHUraTesic B
TEXHUYECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. fABnenue sanekrpoMarHuTHOM MHAYyKImM. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Crioco6b1 MOJTYyYEHUS ANEKTPUUYECKOM SHEPIUMu.
DNEeKTPOCTAHIIMU Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3aLUs TEIL.

JIBa poJia 3JIEKTPUUYECKUX 3apsS 0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.

DIIEKTpPOCTaTUYECKAS] UHAYKIIHUS.

3aKOH COXpPAHEHUS JIEKTPUUECKHUX 3aPsJIOB.

[IpoBOAHUKH U TUDIICKTPUKH.

N o Uk w N E

MonenupoBaHre CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeHCTBUS DNEKTPUIECKOTO TOKA.

DJIEKTPUYECKUN TOK B JKUIAKOCTH.

["a30BbIl pa3psia.

N3MepeHue cuiibl TOKa aMIIEpMETPOM.

N3Mepenune 3eKTpUYECKOTrO HANPSIAKEHHUS BOJIbTMETPOM.

Peocrar 1 marazud conpoTUBIICHUM.

B3anmoeiicTBrE MOCTOSHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3AEICHUS TOJIOCOB MarHUTa.
MoenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarHuTtHoe€ 1oJje Toka. DJIeKTPOMarHur.

JleficTBME MAarHUTHOTO IOJIS1 HA TPOBOAHUK C TOKOM.
DJIEKTPOJABUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanne sSBICHUS 3JIEKTPOMArHUTHON MHIYKIHH.

Omnbitel Dapajes.

3aBUCHUMOCTh HAMNPABJIEHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTOp MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomol u onvimol.

1.

o v kW

10.
11.

OnbITel 1O HAOMIOACHUIO JJIEKTpU3ALMM  TeJl MHIAYKUUMeH U 1pu
CONPUKOCHOBEHMH.

HccnenoBanne JOEUCTBUSA DJIEKTPUYECKOIO MOJIsI HAa IPOBOJHUKU U
JTUIJIEKTPUKHU.

COopka u npoBepka padoThl IJIEKTPUUYECKOH LIETIH MOCTOSTHHOTO TOKA.
M3mepenue u peryampoBaHue CUIIbI TOKA.

M3MmepeHne U peryampoBaHNe HANPSKEHUS.

HccnenoBanyue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 PE3UCTOp, OT
CONIPOTHBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PESUCTOPE.

OneITsI, JNEMOHCTPUPYIOLIHE 3aBUCHMOCTD JIEKTPUYECKOTO
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLAAW IIOIIEPEYHOIO
CEYCHMS U MaTepuala.

[IpoBepka mnpaBwiIa CHOKEHUS HAIPSHKEHUW IPU IOCIEN0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [ CWIbl TOKa IPU IMAPAIEIBHOM COCIWHEHUH
PE3UCTOPOB.

Omnpenenenne paboThI IEKTPUUECKOI0 TOKA, UAYIIETO YEPE3 PEZUCTOP.
Onpenenenue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOW HaA
pe3ucrTope.



12. MccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

13. Onpenenenne K111 narpesarensi.

14. MccnenoBanne MarHUTHOTO B3aUMOJIEVCTBUS MIOCTOSSHHBIX MarHUTOB.

15. I3ydyeHne MAarHuTHOrO TOJs MOCTOSIHHBIX ~MAarHuTOB TIPU  HX

00BEIMHEHUH U PA3/ACIICHUN.

16. MccnenoBanue IeUCTBUS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJICUCTBUSA

KATyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HAIpaBJEHUsS TOKa B
KATYyIILKE.

18. M3yueHue nerlcTBrsI MArHUTHOTO T0JI HAa TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl AIEKTPOIBUTATEINS.

20. 3mepenue KII] anekTpoaBuraTeabHON yCTaHOBKH.

21. OnbITBl IO  MCCHEAOBAHUIO SBJIEHUSI DAJICKTPOMATrHUTHOM WHIYKIIUU:

VCCIIEOBAHUE W3MEHEHWW 3HAYECHMS W HAIPaBICHHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Mexann4yeckue siBJCHUSA.

Mexannueckoe nBuxeHHe. MarepuanbHas Touka. (Cucrema orcuéra.
OTHOCHUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSAMOJIHUHENHOE
nBxkeHne. HepaBHoMmepHoe npsimonnHelHoe aBmkeHue. CpellHsisi 1 MTHOBEHHas
CKOpOCTB T€Ja P HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHEHHOe naBrkeHue. CBoOoaHOE
najgenue. Onbitel ['anues.

PaBHOMepHOE aBmkeHHE 1O OkpyxHocTH. Ilepuox u dacrora obparieHus.
JIuneiHas u yrioBas CKOpocTH. LIeHTpocTpeMuUTeNbHOE YCKOPEHHUE.

[Tepsblii 3akoH HetoTroHa. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYIIEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHUS! CKOJIbXEHUS, CUIIa
TPEHMUS ITOKOSI, APYTHUE BUbI TPEHUSL.

Cuna TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEeHHE CBOOOIHOTO
nageHus. J(Bmxenune mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue martepuanbHON TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJla € 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TsokecTu.

Nmnynbec Tena. M3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXpaHEHHUS
UMITyJIbca. PEakTHBHOE IBUKEHNE.

Mexanuueckass pabotra W MOUIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHusi. CBs3b SHEpruu 1 paboThl. [loTeHInanpHas YHEPrusl Tela, MOJHATOTO HaJl



IIOBEPXHOCTHIO 3eMi. [loTeHnnanbpHas sHeprus cxaTon npyxuHsl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOM HHEPIHHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
SHEPTUH.

Jemoncmpayuu.

1.

o Uk~ w

8.
9.

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

Habnronenne MexaHu4ecKoro JBUKEHUS Tela OTHOCUTENbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHuEe NyTel W TPAEKTOPUN ABUIKEHHUSI OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpoCTH U yCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanre Npu3HaKoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmronenue 1BUKEHUS Tela 0 OKPYKHOCTH.

Habmronenne MexaHu4ecKuX SIBJICHUH, IPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JIBUKCHUU
OTHOCUTEIFHO KaOMHEeTa (PUBHKHU.

3aBUCUMOCTh YCKOPEHHS T€Ja OT MAacChl TEJIa W JIEUCTBYIOLIECH HAa HETO
CHJIBI.

HaGnronenue paBeHcTBa CUIT TPU B3aUMOJICUCTBHUU TEIL.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKEHHM.

Ilepenaya uMmityibca Ipu B3aUMOACHCTBUU TEIL.

[TpeoOpa3zoBaHus 3HEPTUH IIPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre UMITyJIbCca PU HEYIIPYTOM B3aUMOJECICTBUU.

CoxpaHeHue UMITyJIbca MpU a0COJIOTHO YIPYTOM B3aUMOJCHCTBUU.
Habntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU TTPH CBOOOTHOM MaJACHHH.
CoxpaHeHHE MEXaHUYECKON PHEPIUHU MIPU ABUKEHUU TeNa MO ACHCTBUEM
IIPY’KUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

KoHcTpynpoBanue Tpakra il pa3roHa M JaJbHEWILIEr0 paBHOMEPHOTO
JIBYDKEHUS TIAPUKA WA TETIEKKH.

OmpeneneHue CpelIHEH CKOPOCTH CKOJBKCHHS OpycKa WIIW JIBHUKEHUS
IIapyuKa 1Mo HaKJIOHHOM TIOCKOCTH.

OmnpeneneHue yCKOPEHHS Tela MPU PABHOYCKOPEHHOM JBIKCHUU 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU TPH PaBHOYCKOPEHHOM
JBIDKCHUHU 03 HauyaJlbHOW CKOPOCTH.

[IpoBepka TruUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJTMHAKOBEI.



6. MccnenoBanue 3aBUCUMOCTHM CWJIbL TPEHHUS CKOJIBKEHUSI OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.
Onpenenenue kodhGUIIEHTa TPEHUS CKOJIbKCHUS.
8. OmnpeneneHue KECTKOCTHU MPYKUHBI.
Omnpenenenue pabOTHl CUJIbI TPEHUS MPU PABHOMEPHOM JIBHXKCHUHU Teja
10 TOPU30HTAIIBHOM MTOBEPXHOCTH.
10. OmpeienieHne  pabOTHl  CHJIIBI  YyNIPYTOCTH TMPU  TMOABEME Tpy3a C
UCIOJIb30BAaHUEM HEMOABUKHOTO U MOABUKHOTO OJIOKOB.
11. M3yueHue 3akoHa COXPAHEHUS IHEPTUU.
Mexanuveckue K0J1e0aHUS U BOJIHBI.

KonebarensHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHHI: IEPHO/I,
4acToTa, aMIUIMNTyAa. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBpanieHue
AHEPTUU MIPH KOJIeOATEITHLHOM JIBUKEHUU.

3aryxatomue  koneOaHus.  BoiHyxknaennole — koneOanus.  Pe3onanc.
Mexannueckue BosHBI. (CBOMCTBA MEXaHUMYECKUMX BOJH. [IpomonpHble W
nonepevyHble BOJIHBL. JInMHA BOJXHBI M CKOPOCTh €€ pacnpoCTpaHEHUSI.
MexaHnuecKue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. I'pomMKkoCTh 3Byka W BbicOTa TOHa. OTpaxkeHue 3Byka. MHpa3Byk u
YIBTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJjieOaHuWii Tea IIOA AEUCTBHUEM CHJIIBI TSKECTH W CHUJIBI
YIPYTOCTH.

Hab6nronenue kosniebaHuii rpy3a Ha HUTU U Ha TPYKUHE.

HaGnronenue BbIHYKIEHHBIX KOJEOaHUI U pe30HaHCca.

Pacnpoctpanenue npo/101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).

Habmronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnsie pabomul u onvimol.

1. OmpeneneHne dYacTOTHl H TepHoja KoleOaHWA MaTeMaTHUYeCKOTo
MasTHHUKA.

2. Ompepenenuie 4acTOThl U IEPHOJIa KOeOaHU MPYKMHHOTO MAsITHUKA.

3. HccnegoBanue 3aBUCUMOCTH NEpHOJa KOJeOaHUN MOABEIMIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. WccnenoBaHue 3aBUCMMOCTHU MEPUOIA KOJICOAHUN NPYKUHHOTO MasiTHUKA
OT Maccsl rpysa.

5. [IpoBepka He3aBHCHUMOCTH Iepuoja KOoJeOaHWil rpy3a, MOABEIHIEHHOTO K
HUTH, OT MaccChl Ipy3a.

6. OmBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh TepuoAa  KojeOaHwmid
NPY>KMHHOTO MasgTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.

o Uk~ w N



7. W3mepenune yckopeHus CBOOOTHOTO MaeHHUS.
JJIEKTPOMATHUTHOE 10JIe H 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMarHuTHble  BOJIHBL.  CBoOMcCTBa
JJEKTPOMAarHuTHoIX BOJH. lllkana snexkTpoMarHWTHBIX BOJH. Mcnonp3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJII COTOBOW CBSI3H.

OnekTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BoylHOBBIE CBOMCTBA
CBeTA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. HM3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOHMIIBHOTO

TenedoHa.
CaeTtoBbIe sIBJICHHS.

JlyueBass  mMogmenr  cBera.  HMcrounmkm — cBera.  [IpamosnmHeHOE
pacnpoctpaHeHue ceera. 3atMenusi Connua u JIynel. Otpaxenue cera. [Lnockoe
3€pKajo. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. llonmHoe BHYTpeHHee
OTpaKEHHE cCBeTa. lCrmonap30BaHME TIOJIHOTO BHYTPEHHErO OTPaKEHUS B
ONTHYECKUX CBETOBOAAX.

Jluaza. Xonm myweit B numH3e. OnrTuyeckas cucreMa (oToarnmapara,
MUKpOCKONa M Tejeckomna. ['ma3 kak onrhuyeckas cucrtema. bin3opykocTs U
JNAIbHO30PKOCTb.

Pasnoxenue Oenoro cBera B cnektp. Omnbitel HetoToHa. CroxeHue
CIIEKTPAJIbHBIX LBETOB. /(ucnepcus ceera.

Hemoncmpayuu.

[IpssMOTMHEWHOE PacpOCTPAaHEHUE CBETA.

OTtpaxeHue cBera.

[Tosryuenune n300paxxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTryecKkuii CBETOBO/I.

Xon nyuei B coOuparolieit JInH3e.

X0 1y4ey B pacCenBaroIIeH JIUH3E.

[Tosryyenune n300paxeHuil ¢ HOMOUIBIO JIUH3.

[TpunHIun aeiictBus doToarnmapara, MUKPOCKOTIA M TEIIECKOIIA.
10. Mopenb riasa.

11. Pa3noxenue 6e10ro cBera B CIEKTP.

12. [lomyuenue Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnsie pabomul u onvimol.

X N o Uk W E



1. HccnenoBanue 3aBUCUMOCTH yrja OTpaKE€HUsI CBETOBOrO Jyya OT yrJia

naJeHuUs.

2. M3yuenue xapakTepUCTUK U300paKEeHUS MIPEAMETA B TUIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHMOCTH yIJIa MPEJIOMIICHUSI CBETOBOTO Jiy4ya OT yTJia

NaJieHUs Ha TPAHUIIE «BO3IyX—CTEKIIO».

4. TlonmydeHune n300pakeHH C MOMOIBK COOUPAIOLLEH JTUH3BI.
Omnpenenenue HOKYCHOTO PacCTOSHUS M ONTHYECCKON CHIIBI COOMpPAIOIICH
JIMH3BI.

6. ONBITHI 110 Pa3I0KEHUIO OEJIOro CBETA B CIIEKTP.

7. ONBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIOJACHHUH 4Yepes
I[BETOBbIC (DUIIHTPHI.

KBaHTOBBIC SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mojens aroma bopa.
Hcnyckanue v noryomieHue ceeta atomoM. KBaHThl. JIuHedaTsie CIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmoxpens aromHoro sapa. HWs3orombsl.  PaamoakTtuBHbIE
npeBpaueHus. [lepron monypacmnana aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXpPAHEHHUs 3apsSJOBOTO M MAacCOBOI'O YHUCEIL.
DHeprusi CBsI3M aTOMHBIX sjep. CBs3b Macchl W dHEpruu. Peakiuu cuHTe3a U
nenenus saep. Uctounuku sneprun CostHIa U 3BE3.

SnepHas sHepretuka. J[eMCTBUS pPagMOAKTUBHBIX H3JIyYEHUW HA IKHUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHeKkTpbl U3IYUYEHHUSI U MOTJIOMICHHUS.

2. CrHekTpsl pa3IMuHbIX Ta30B.

3. CmekTp Boaopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuérunka HOHU3HPYIOUIUX U3ITYUEHUH.

6. Peructpainus uzinyueHusi OpUPOJHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGnrogenue CrulONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS.

2. WccnenoBanue TPEKOB: M3MEPEHHE HHEPIUU YACTHUIIBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-00001IIAO I MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIINN MOAYJH TIPEAHA3HAYEH JJIsi CUCTEMaTU3alluu
u  0000IIeHHs  MPEIMETHOTO  COACpXKAHUS M ONbITa  JEATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (DU3MKHU, a TaKkKe JJIA MOATOTOBKHU K



OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1O (u3uke g o0ydarommxcs,
BBIOPABIIIKX ITOT yUYE€OHBIN MpeIMeT.

[Tpu M3y4eHUn AAHHOTO MOJYJIA PEATU3YIOTCd U CUCTEMATHU3UPYIOTCS BUIbI
NeSATEeNbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTcsi JOCTUKEHUE MPEAMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  0o0ydeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTb: OCBOEHHE HAYyYHBIX METOJOB HCCIEAOBAHUS
SBIICHUN TPHUPOABl M TEXHUKU, OBIAJCHUE YMEHUSIMH OOBSICHATH (PU3NUEcKue
SBJICHUS, TPUMEHSs TOJNyYEeHHbIE 3HAHWA, pelaTh 3aJa4d, B TOM YHCIIE
KaueCTBEHHbIE U KCIIEPUMEHTAIbHBIE.

[IpuHIMIIHANBHO NEATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia peaanu3yercs
328 C4€T TOro, 4YTO OOYYaIOIIMECs BBIMOJIHSIIOT 3aJaHus, B KOTOPHIX UM
npeaiaraeTcs:

HA OCHOBE TOJIYYCHHBIX 3HAHUI pacro3HaBaTh M HAYYHO OOBACHATH
(bu3nuecKue SIBJICHUS B OKPY’KaOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HMU;

WCIIOJI30BaTh HAYYHBIC METOJBI MCCICIOBAHUS (PU3HUCCKUX SIBIICHUH, B TOM
YHUCIIE JJIS1 IPOBEPKH TUIIOTE3 U TIOJTYYCHHS TEOPETUIECKUX BBIBOJIOB;

OOBSACHATH HayYHbIE OCHOBBI HamOOJiee BaXKHBIX JIOCTHXKEHHIN COBPEMEHHBIX
TE€XHOJIOTUM, HApUMEpP, MPAKTUYECKOTO HUCIOIb30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPruyd Ha OCHOBE 3aKOHA IMPEBPAIICHHS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
JHEPIUU.

Kaxnmas w3 TeM JaHHOTO MOAYJs BKIIOYAET HKCIEPUMEHTAJIbHOE
uccienoBanue o000IIaIIero xapakrepa. Moayib 3aBepliaeTcsl MPOBEACHUEM
JIMAarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHUsI.

MNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOT' O OBIIIEI'O ObPA3OBAHUSA

N3ydenne GU3MKH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HApPaBJICHO
Ha JOCTHKEHHE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yiabTaTOB.

B pesynbrare u3yueHnus ¢Gu3NKH Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
y oOyuaroierocsi 0yayT cOpMUpPOBaHbI CIAEAYIOLIUE JTUYHOCTHBIE PE3YJIbTaThl B
YaCTH:

e 1) NaTpMOTHYECKOTO BOCIIUTAHMS:

e - IPOSBIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(u3HYECKOI HayKH;

e - IICHHOCTHOE OTHOILIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpasKIaHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e - TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYXJAEHUU OOUIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHICCKUM NMPUMEHEHUEM JTOCTHKEHUHN
busuKy;



- OCO3HAaHUE BAXHOCTU MOPAIbHO-ITHUYECKUX MPHUHIMIIOB B JIESITEIHHOCTH
YUYEHOT0;

3) 3¢TeTHYeCKOro BOCIIUTAHUS:

- BOCIIPUATHE ICTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HaHHWE IIEHHOCTH (U3WYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHH, BAXKHEUILIEH COCTaBJISIONICH
KYJBTYPBI,

- pa3BUTUE HAY4YHOM JOOO3HATEIBLHOCTH, HMHTEpECa K HCCIEI0BATEIbCKOMN
JIeSITEIIbHOCTH;

5) ¢opMupoBaHusi  KYJbTYPbl 3A0POBbA H  IMOLUMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30MmacHoro olpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBui O€30MacHOrO IMOBEICHHUS Ha
TPaHCIIOPTE, HAa JOpOrax, C JJICKTPUUYECKUM M TEIUIOBHIM OOOpYy/IOBaHHUEM B
JIOMAIIHUX YCIIOBUSIX;

- c(OpMUPOBAHHOCTh HaBbIKA peQIIeKCUM, TPU3HAHUE CBOETO MpaBa Ha
OIMOKY M TAKOTO e MpaBa y APYroro 4ejaoBeEKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

- AKTUBHOE y4YaCTH€ B pPEIICHUU MNPaKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHM3allud, ToOpoJia, Kpas) TEXHOJIOTUYECKOW W
COIIMAJIbHON HAIMpaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (PU3MUECKUX
3HAHMU;

- HHTEPEC K MPAKTHISCKOMY U3YUSHUIO TPOPECCHid, CBA3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOTHYeCKOr0 BOCITUTAHUS:

- OpUEHTAaNMs Ha NMpPUMEHEHUE (U3NYECKUX 3HAHWU ISl PEIICHHS 3ajad B
o0JlacTh OKpy’Karolled Cpejabl, TUIAHUPOBAHUS TOCTYNKOB W OILICHKU UX
BO3MO’KHBIX ITOCJIEACTBUN [JI1 OKPYKAIOIIEH CPEbI;

- OCO3HAHHWE TJ00AIBPHOTO XapaKTepa JKOJOTHYSCKUX MPOOJIeM M IyTed uX
pELICHUS;

8) amanTranum K U3MEHAOIIUMCH YCJIOBHUSAIM COLMAJIBLHOM U NPHUPOIHOH
cpeabl:

- MOTPEOHOCTh BO B3aWMOJICUCTBUM NIPU BBIMNOJHEHUH HCCIECIOBAHUN U
MPOCKTOB ()U3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHHUIM
ApYyrux,

- TIOBBIIICHHE YPOBHS CBOECM KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
JIeSITEILHOCTD;



- TOoTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHI, B TOM YuClIe (OPMYIUPOBATH

UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HAaHME AEe(PUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B o0iacTu
busuKy;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTUSA B MNPUOOPETEHHWU HOBBIX (PUIUYECKHUX

3HAHMU;
e - CTPEMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBSI3U MPUPO/IBI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;
e - OLIEHKA CBOMX JEUCTBUM C YYE€TOM BIIMSAHMS Ha OKPYXAIOIIYI Cpeny,
BO3MOYHBIX TJIOOQTBHBIX TIOCTIEACTBUH.
METANIPEJMETHBIE PE3YJIBTATBI
B pesynpraTte ocBoeHHMs mTporpamMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOydaromierocs: 0yayT copMupoBaHbl MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAIOIIHE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAIbHBIC  y4eOHBIC  JICUCTBHUS,  PETYJISTUBHBIC
yHUBEpCAIbHbIC YUeOHBIE TICUCTBUS.
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE el CTBUS
ba3oBble 1ornueckue aAeicTBUs:

BBISIBISITh W XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH OOBEKTOB
(s1BIEHUN);

yCTaHaBJIMBAThH CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUKA, OCHOBAHUS JIJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEYHSI B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIINUXCS K (PU3NUECKUM SIBICHUSM;
BBISIBIISITh TTPUYUHHO-CJICICTBEHHBIC CBS3M TMPU HM3YYCHHH (DU3NIECKUX
SIBJICHUI U TPOLIECCOB, JI€JaTh BBIBOJBI C MCIIONb30BAaHUEM JEAYKTUBHbIX
U UHJIYKTUBHBIX YMO3aKIJIIOUEHHUH, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(U3UYECKUX BEJIMYUH;

CaMOCTOSITENIFHO BBIOMpaTh CHOCOO pemieHus yueOHOW (Qu3ndecKon
3aaun (CpaBHEHUE HECKOJIbKMX BapHaHTOB pEIleHHus, BHIOOp Haumbosee
MOAXOJSIIEro ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarebcKue JeHCTBUA .

HCITIOJIB30BaTh BOTIPOCHI KaK UCCIIE0BATEIIbCKUH HHCTPYMEHT ITO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECIIOKHBIN
bu3NYecKuil IKCIIEPUMEHT, HEOOIBIIOE HCCICAOBaHUE (PU3UUECKOTO
SIBIICHUS;

OIICHMBATh HAa TMPUMEHUMOCTh H  JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;



CaMOCTOSITENTFHO (DOPMYIHPOBATH 00OOIIEHNS M BBIBOABI 1O pe3yIbTaTaM
IPOBEAEHHOIO HAOJIIO/IEHUS, OIIBITA, UCCIIEJOBAHMUS;

IPOrHO3MpPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, A TAKXKE BBIJIBUTATh MPEANON0KEHHS 00 X Pa3BUTUU B HOBBIX
YCHOBUSX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHSTh PA3TUYHBIC METOJbI, UHCTPYMEHTHI U 3aIPOCHI TIPH TMOUCKE U
orbope WHGPOpPMAIMU WIH JaHHBIX C y4ETOM TPEIOKCHHON ydeOHOH
dbuznyecKoii 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OPMAIHIO
Pa3TUYHBIX BUIOB M (JOPM MIPEICTABIICHHUS,;

CaMOCTOATENFHO BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTaBICHUS
uHPOpMAIlMM W WILIIOCTPUPOBATh pelIacMble 3aJa4d  HECJIOKHBIMH
CXeMaMH, TuarpaMMaMu, HHOU TpaduKoil 1 1X KOMOWHAITASIMH.

KoMMmyHHMKaTHBHBIE YHUBepPcaJbHbIe YueOHble IeliCTBUS:

B XOJIe OOCYXKIEHUS Yy4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00OCYKIaeMOIl TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa DEIICHHWE 3aJaud W TOAJCpKaHUE
Oaro»keaaTeIbHOCTH OOIICHUS;

COTIOCTABIISATh CBOM CYXICHUS C CYXKACHHSIMHU JPYTUX YYaCTHUKOB
Jauanora, OOHapy>KMBATh Pa3IMYUE U CXOACTBO MMO3ZHIIHM;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATh PE3YIbTAThl BHITIOJIHEHHOTO (PHU3UYECKOTO OIBITA
(9KCTIEpUMEHTa, UCCIIEOBAHUS, TIPOCKTA);

MOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYyAIbHOW pal0OThl TpU PEIICHUH KOHKPETHOM (usnyeckoi
poOJIeMBI;

MPUHUMATh eI COBMECTHOM ACATEIBHOCTH, OPTaHU30BLIBATH JICUCTBUS
no e€¢ JIOCTIKCHHIO: pPaCHpeNessTh pPOJH, OOCYXIaTh IMPOIECCHl U
Pe3yIbTaThl COBMECTHOM pabO0ThI, 00001IIaTh MHEHUSI HECKOJIBKHUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTrasi KAYECTBEHHOI'O Pe3yJibTara Mo
CBOCMY HAIpPABICHUIO W KOOPJAWHHPYS CBOM JCUCTBUS C JPYyTHMH
YJICHAMHA KOMaHIbI;

OIICHMBATh Ka4E€CTBO CBOETO BKJaJa B OOMIMI MPOMYKT MO KPUTEPHSIM,
CaMOCTOATEIHLHO C(OPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryisiTuBHBIC YHUBEpCAJbHbIC Y4eOHBIC 1eiiCTBUA
Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX U YUYEOHBIX CUTYyalMsX, TPEOYIOIINX
JUIS pelieHus: (GU3NYECKUX 3HaAHU;



OPUEHTHUPOBAThCS B  PA3JIUYHBIX  TMOJXOJAX TMPUHATHAS PEIICHHUMA
(vHIMBUAyaJIbHOE, TPHUHSATHE PEHICHUS B TPYINE, MPUHSTHE PEIICHHMA
TPYIIION);

CaMOCTOATEILHO COCTABIISITh AJITOPUTM PEIIeHUs (GU3MIESCKON 3aa4H WITH
IUTaHa HMCCIIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh NIPEIJIaraéMble BApUAHTHI PEIICHUN;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIA HHTEJJICKT:

JIaBaTh aJICKBaTHYIO OLEHKY CUTYAlluu U NIPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh MPUYUHBI  JOCTHKEHHS  (HEOOCTHKEHHS)  Pe3yibTaToOB
NeSITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTh (B TOM YHCIIE B XOJ BBIITOJHEHHUS
(U3MYECKOT0  HUCCIEOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OILIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUSAM;

CTaBUThb ce€0s HA MECTO JIPYIroro 4ejoBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTrOro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpU perieHud (PU3NUYECKUX 3a1ad UK
B YTBEPKICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ ITPABO APYTrOTO.

HPEIMETHBIE PE3YJIBTATDBI
K konity o0yuenus B 7 Kjacce rpeMETHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SIBIICHHS,
HaOJI0IeHUE, HKCIEPUMEHT, MOJEJb, TUIOTE3a, €AUHMIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHble COCTOSHUS BeLecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHMYeCKOe JIBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPACKTOpHUs, paBHOACHCTBYOIIAsA
cuJa, nedopmManms (ympyras, IJIacTUyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

pasznuyarh sBiaeHUs (Auddy3us, TEMI0BOE IBUKEHHUE YACTHUI] BEUIECTBA,
PAaBHOMEPHOE  JBWKECHHE, HEPABHOMEPHOE  JIBWKEHHE, HWHEpLHS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEILNIEHHOW OCBHIO
BpalllCHUsI, IME€penada JAaBICHUsS TBEPABIMM TENAMH, XUIAKOCTSIMU U
razamy, arMocepHoe JaBi€HHME, IUIaBaHHWE Tell, MpPEeBpalleHus
MEXaHUYECKON PHEPruu) Mo OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;
pacmo3HaBaTh TMPOSIBICHHE M3YyUYEHHBIX (U3MUECKUX  SBICHUH B
OKpYy’KalollleM MHupe, B TOM 4ucie (U3HUECKUEe SIBJICHUS B MPUPOJIE:



IPUMEPBI JABUKEHHUS C Pa3IMYHBIMH CKOPOCTSIMU B >KMBOM M HEXUBOU
IPUPOAE, JACUCTBUE CHUJIBI TPEHHUS B IPUPOJAE U TEXHUKE, BIMSIHUE
aTMOC(EpHOro JaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TeJe YelO0BeKa, MPU 3TOM NEPEBOAUTh MPAKTUUYECKYIO 33a]lauy B yueOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PUBUUECKUX SBJICHUMH;
ONKCHIBATh MU3yUYEHHBIE CBOMCTBA T€N M (PU3MUYECKUE SIBJICHUS, UCIOJIbB3YS
¢usnyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTh BELIECTBA, BPEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWJIa TpeHus, JaBieHue (TBEPAOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKUBAIOIIAsA CUJIa, MEXaHMYecKas padoTa, MOIIHOCTb, IJICUO CHIIBI,
MOMEHT CHJIbI, KO3()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYECKass W NOTCHIMAIbHAS SHEPTHsl), NPHU ONMCAHUM IPABUIIBHO
TpakToOBaTh  (PU3MYECKHH  CMBICH  HUCHOJIb3YEMbIX  BEJIIMYUH, HUX
0003HAaYeHUsI U €IUHULbl (U3MYECKUX BEIUYUH, HAXOAUThb (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMUYMHY C APYTMMHU BETUYHMHAMH,
CTPOUTDH IPaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHS U IIPOLIECCHI,
UCIIOJIB3YS MpaBUJia CJIOXKEHUsI CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBEcHUs pbiyara (0Joka),
«30JI0TOE€ MPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOM
HEPruM, NpPU H3TOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMMChIBATh €70 MATEMATUUYECKOE BhIPAKECHUE;

OOBACHATH (PU3UUECKHUE SABJICHUS, TPOLIECCH] U CBOICTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CUTyalud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh NIPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEeHUEe u3 1-2
JOTMYECKHX IIAaroB ¢ ONOpoil Ha 1-2 M3yueHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUN, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3anadyd B 1-2 JEHCTBUSA, HCMONB3YS 3aKOHBI U
(GopMybl, CBs3BIBAIOLIME (PU3NYECKHE BEIMYMHBI: HAa OCHOBE AaHAJIM3a
YCIIOBUS 3314 3aIIUCBIBATh KPaTKOE yCIOBHE, MOJICTABIATh (PU3MUECKHE
BETUYUHBI B (OPMYJIBI U TMPOBOJUTH PACUYEThI, HAXOAUTHh CIPABOYHBIC
JTaHHbIE, HEOOXOMMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUUUHBI;

pacno3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh HIpPH OMOLIU
¢u3NYECKUX METO0B, B OIIMCAHUM UCCIIEI0BAHUS BBIIETATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmnoresy),  pa3idyaTh M MHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJAE OMNbITa, Je1aTh
BBIBOJIBI 10 €0 Pe3yJIbTaTaM;



NPOBOAUTH OMNBITHl IO HAOMIOJECHUIO (U3UYECKUX SIBJICHUWA WIHU
bu3ngecKux CBONCTB TeN: dbopmyIupoBaTh MIPOBEPSIEMbIEC
MPEANoI0KEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMUCHIBATH X0/ OMbITa U (HOPMYITUPOBATH BBHIBO/IHI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tela,
00béMa, CHUIBI U TEMIEPATypbl C UCHOJIB30BAaHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMKCHIBATH IIOKa3aHUS MPUOOPOB C YUETOM
3aJTaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOIl BEJIMUUHBI OT
JPpYyrol ¢ HCMOJb30BAHUEM NPSIMBIX HU3MEPEHUHN (3aBUCUMOCTU IIYTH
PAaBHOMEpPHO JABMXKYIIETOCSd TeJla OT BPEMEHH JBHXKCHHUS TeEJa, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHUJIbI TPEHUS OT IJIOIIAU COMPUKOCHOBEHHUS TEJ, CUIIbI
YIOPYTrOCTU OT YJJIMHEHUsI MPY>KUHBI, BBHITAJIKUBAIONMIEH CHIIBI OT 00BhEMA
MOTPYKEHHOM YaCTH TeJa U OT IMIOTHOCTU XKUJKOCTH, €€ HEe3aBUCUMOCTHU
OT TUIOTHOCTH TeJa, OT TJIYOMHBI, HA KOTOPYIO TOTPY>KEHO TEJO, YCIOBUMA
IJIaBaHusl TeJ, YCJIOBUW paBHOBECHUs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM  Y4YEOHOTO UCCIEIOBAaHUS, COOUpaTb YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], Clenys NpPeIIOKEHHOMY IUIaHy, (PUKCUPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUYECKUX BEJIUYMH B BHJE
MPEAJIOKEHHBIX TaOMUIl U TpauKOB, JENaTh BBIBOJBI MO pe3yibTaTam
UCCJIeIOBAaHNUS;

MPOBOJAUTh KOCBEHHBIE HM3MEpPEHUS (HU3NYECKUX BEIUYMH (IJIOTHOCTH
BEILIECTBA KUJKOCTHM M TBEPAOTO TEJa, CUJIAa TPEHUSA CKOJBXEHUS,
JABJICHUE  BO3/AyXa, BBITAJKUBAIONIAs  CWUJA, JIEWCTBYIOIIAs  Ha
HOTPYXEHHOE B JKHUJIKOCTh Te€J0, KO3()(PUIMEHT MOJIe3HOro JAeHCTBUs
MNPOCTBIX MEXaHU3MOB), CIEAysl TNPENJOKEHHOW WHCTPYKIUU: MpHU
BBINIOJIHEHUHU H3MEPEHHM COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYUCIISITh 3HAUYEHUE UCKOMOU BETTUYUHBI;

COOJII0IaTh MpaBUJIa TEXHUKN 0€30MaCHOCTH TP padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIIBI JACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMeTp,
phluar, NOJABUKHBIN U HEMOJABUKHBINA OJOK, HAKJIIOHHASI MJIOCKOCTh;
XapaKTepu30BaTh NPHUHIMIBI  JEHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX ONucaHud (B TOM 4YHUCIE:
MNOJAIIUIIHAKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIUYECKHA Ipecc,
MaHOMETP, BBICOTOMEP, TOPLUIHEBOI HACOC, apEOMETP), UCIIOJIb3Ys 3HAHUS



O CBOMCTBaX (PpM3NUYECKHUX SBJICHUA M HEOOXOIUMBbIE (PU3UIECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH,;

OPUBOAMTH  NpUMEpPhl  (HAXOAUTh  HH(OpPMAIMIO O  IPUMEPax)
MPAKTUYECKOI0 MCIOJIb30BaHUSl (PU3MUECKUX 3HAHUUA B IOBCEIHEBHOMU
JKU3HU sl obecriedeHus 0€30MacHOCTH MpU O0palieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbSI W COOIOACHUS
HOPM 3KOJIOTHYECKOI0 TIOBEJICHUS B OKPYXKAIOLIEH CPELIE;

OCYUIIECTBJISATH OTOOpP HCTOYHMKOB uH(popMmanuu B HWHTepHere B
COOTBETCTBUHM C 33JJaHHBIM IMOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIIUXCSI
3HAHUM W TMyTEM CPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJICIATH
uH(pOpMAIUIO, KOTOpas SBJSIETCS MPOTHBOPEYUBON WU MOXKET OBIThH
HEJI0CTOBEPHOMU;

MCIIOJIb30BATh MPHU BHITIOJIHEHUH YYEOHBIX 33JlaHUI HAYyYHO-TIOMYJISIPHYIO
auTepatypy  (GU3MYECKOrO0  COACpP)KAHUS, CIPABOYHBICE MaTepualbl,
pecypcebl cetu UHTEpHET, BIageTh NpUEMAaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
co3iaBaTh COOCTBEHHbBIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIIEHUsT Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpManuu GU3NUECKOro COoJepKaHus, B TOM
qyucie MyOau4HO JAenaTh KpaTKhe COOOIEHHS O pe3yJsibTaTaX MPOEKTOB
WIM y4eOHBIX WCCIENOBAaHWUN, MPU H3TOM TPAMOTHO HCIOIB30BAThH
W3YYCHHBIM TOHATUUHBIMN ammapaT Kypca (QU3HMKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALlUEH;

MpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUN pacrpenessTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHH C TIOCTABJICHHBIMU 3aJja4aMH,
CIEOUTHh 3a BBINOJHEHWEM IUIAHA JEHUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJAJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K koniy o0yueHus B 8 Kjacce npeMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh COPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh NOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUS BEILECTBA, KPUCTAIUIMYECKUE U
amop(dHble Tena, HACBHIUICHHBIM M HEHACHIUIEHHBIM Map, BIAXHOCTbH
BO3/1yXa, TEMIEpaTypa, BHYTPEHHSS DJSHEpPrus, TEIUIOBOW JBHUIaTellb,
AJIIEMEHTAPHBIN IEKTPUUYECKUM 3apsill, JIEKTPUUECKOE I0JIE€, IPOBOIHUKU
Y JADJICKTPUKH, TIOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

pasznuyarh sABJICHUS (TEIUIOBOE pACUIMPEHHE W C)KaTue, Terionepenaya,
TEIUIOBOE PAaBHOBECHE, CMAUMBAHHE, KANMJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAlusl, IUIABJIEHUE, KpUCTauIM3alus (OTBEpAECBAaHUE), KHUIICHHE,
Terronepeaaqya (TemIonpOBOIHOCTS, KOHBEKIINS, U3ITy4YEHHE),



ANEKTpHU3aLUs Tell, B3AUMOJEHCTBUE 3apsAJI0B, JIEHCTBUS AJIEKTPHUUECKOrO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBUE MAarHUTOB, JEHCTBUE
MarHuTHOTO TOJIS Ha TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs MHAYKITHUS)
N0 ONHCAHWIO HUX XapaKTEpHbIX CBOHNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3WYECKUX SBICHUUA B
OKpYy’XKaloIllleM MHupe, B TOM 4ucie (U3HUECKUE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWUISIpHBIE SBIEHUS B MPHUPOJE,
KpUCTalNIbl B TMpupoae, usnydyenue CoaHIa, 3amep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKUE
ABJICHUSI B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emMii, Jpeiid MOJOCOB, POJIb MAarHUTHOTO TOJS JUISl KU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpuU3HAKH) (U3UYECKHUX
SIBIICHUIM;

ONKCHIBATh MU3yUCHHBIE CBOMCTBA TEN M (PU3MUECKHE SIBJICHUS, UCTIOIb3YS
bu3nyeckue BEIMYMHBI (TEMIEpaTypa, BHYTPEHHSISI SJHEPTHUsi, KOJIUYECTBO
TEIUIOTHI, yJeNbHAas TEIJIOEMKOCTh BEIIECTBA, YJEJIbHAas TEIUIoTa
IUIaBJICHUS, yJeNbHas TeIuloTa NapooOpa3oBaHMs, yJedbHAas TEIUIOTa
CrOpaHHs TOIUIMBA, KOA()(UIMEHT TOJE3HOr0 JEHCTBUS TEIJIOBOU
MAaIIuHbI, OTHOCHUTENIbHASI BJIQKHOCTh BO3AYyXa, JJICKTPUUECKHM 3apsj,
CHJIa TOKa, JJEKTPUYECKOE HAINpsHKEHUE, COMPOTHUBIICHHE IPOBOJIHUKA,
yAEIbHOE  CONPOTUBIEHUWE  BeElleCTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOTO TOKAa), TMpU  ONHCAHUU MPABUIBHO TPAKTOBATH
(bu3HYEeCKU CMBICT UCIOJIb3YEMbIX BEIWYUH, 0003HAUEHUS U EIUHUIIBI
bu3NYeCKUX BEIMYMUH, HAXOAUTh (OPMYJbI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTUMHM BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIB3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUU
CTpOEHHS BeIlleCTBA, NMPUHLHUII CYNEPHO3UIMU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsiia, 3akoH OMa [l yyacTKa 1eNH, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMs DHEpPruM, NOpU ITOM JaBaTh
CIIOBECHYIO (hOpPMYJIHMPOBKY 3aKOHAa M 3alMCBHIBATh €r0 MaTEeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATH (PU3UYECKHE MPOLECChl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBIABISTH
MIPUYUHHOCIICCTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JTOTHYECKUX



1aroB ¢ omnopod Ha 1-2 W3y4EHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHI,
bu3nYeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJadyd B 2-3 JEHCTBHS, HCIOJb3Yys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHalin3a
YCIIOBHS 3a/layd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs pelIeHWs 3a7add, BBIOMpaTh 3aKOHBI U (HOPMYIIBI,
HEOOXOoJuMble aJisi €€ pelleHUs, NPOBOAUTH pacuéThl W CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pEIUTh HIpPH OMOLIU
(U3HYECKUX METOJOB, HCIIOJIb3YS OMNHCAHUE MCCIIEJOBAaHUSA, BBIACIATH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLIEHUBaTh IMPABWIBHOCTH IOPsAJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€NIaTh BBIBOBL;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3MYECKUX SBJICHUN  WIU
(bu3MYEeCKUX CBOMCTB Tell (KamWLUISIPHBIC SIBJIEHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TEMIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHusl MPU H3IYUYCHUH OT LBETa H3Iy4yarolieidl (MOrJIoNarolei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUIKOCTU U
ioWaan €€ TOBEPXHOCTH, JJIEKTpHU3alusi Tel U B3aUMOJEHCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalM3allkisi MAarHUTHBIX TI0JIE TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBa BJEKTPOJABHUIATENsl IOCTOSHHOTO TOKa): (OpMYIMpPOBATH
MIPOBEPSEMbIE MPEANOJIOKEHHUS], COOUPATh YCTAHOBKY M3 MPEIAJIOKEHHOTO
000pyI0BaHUS, OTMMCHIBATH XOJI ONBITA U (DOPMYJIUPOBATH BHIBOIHI;
BBIMIOJHATh  NOpPSIMbIE  U3MEPEHUS  TEMIEpaTypbl,  OTHOCUTEIbHOMN
BJIQXHOCTH BO3JyXa, CHJBl TOKA, HANpPSOKEHUS C MCIOJb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3MYECKUX BEJIMYMH, CPABHUBATH
pe3yNbTaThl UBMEPEHUN € YUETOM 33aJJaHHON aOCOMIOTHOM MOrPEIIHOCTH;
POBOANTDH MCCIEAOBAHNE 3aBUCUIMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
JpPYyroi C  UCHOJIb30BAaHUEM IMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEUEHHMsI U YACIBHOIO CONMPOTHUBIICHHS BELIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYLIEr0 uepe3 MPOBOAHMK, OT HAOpsDKEHWsT Ha  IPOBOJIHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIIBHOIO M  MApaJUIEIbHOTO  COEIMHEHHI
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], Clenys NpPelJIOKeHHOMY IUIaHy, (DUKCUPOBAThH
pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH B BHUAE TaOIUI U TpadUKOB,
JIeNaTh BBIBOJIBI 10 PE3YJIbTATAM HCCIIEOBAHUS;



MPOBOJIUTh KOCBEHHBIC W3MEPCHUS] (PU3NUECKUX BETWYWH (yIeiabHas
TEIJIOEMKOCTh ~ BEINIECTBA, COMPOTUBICHUE TMPOBOJHHKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH M3MEPEHUs, COOUpaTh
IKCIIEPUMEHTAJILHYIO YCTAaHOBKY, CIEIysl MPEII0KEHHON HWHCTPYKIIUH, U
BBIYHCIIATH 3HAUCHHUE BEIIMUNHEI;

cOOTI0IaTh MpaBUiIa TEXHUKU O€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
o0opyTOBaHUEM;

XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB WU
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONUCaHUS (B TOM 4YHCIE:
CHUCTEMa OTOTUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMeTp,
BOJIBTMETP, CUETYMK DIIEKTPUUECKOW IHEPTUH, DJIECKTPOOCBETUTEIHHBIE
pUOOPHI, HArPEBATEIbHBIC AIEKTPONPUOOPHI (MIPUMEPHI), ITEKTPUIECCKUE
MPEIOXPAHUTEIH, JIEKTPOMArHUT, SJIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA),
UCIIOJIB3Ysl 3HAHHWS O CBOMCTBAX (PU3WUYECKHUX SIBICHUH W HEOOXOIUMBIC
bu3ngecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOMCTBA W U3MEPHUTEIIbHbBIC
npuboOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, IBHUTATEIh BHYTPECHHETO
CTOpaHUs, JJIEKTPOCKOIN, PEOCTaTr), COCTABIATh CXEMbI JIIEKTPUUYECKHUX
Iened ¢ Mmocae0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJICMEHTOB,
pasnuyasi yCIOBHBIE 0003HAUCHHS DJIEMEHTOB AJIEKTPUYECKUX IIETICH;
OPUBOAUTH  NpUMEpPHl  (HAXOAUTh  HH(OpPMAIMIO O  IPUMEPax)
MPAKTUYECKOTO HMCIOIb30BaHUs (U3MYECKUX 3HAHWW B TOBCEIHEBHOM
KU3HU I obecriedeHusi 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 370POBbSI U COOJIOACHUS
HOPM 3KOJIOTHYECKOTO TOBEJCHHSI B OKpY Karollel cpee;

OCYUIECTBJISATh TMOUCK HHPOpMaUU (U3UUECKOTO0 COJIEp)KAHHUS B
HNutepHere, Ha OCHOBE MMEKOLMXCA 3HAHUM MU IYTEM CpPaBHEHMUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATh HMHPOPMAILUIO, KOTOpas
SBIISIETCS] POTUBOPEUNBON MITH MOXKET OBITh HEJJOCTOBEPHOM;
MCIIOJIb30BATh MPHU BHITIOJIHEHUH YYEOHBIX 33JaHUI HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOrOo  COACpXaHHs, CIPAaBOYHBIE MaTEepUAIbI,
pecypchl cetu MaTEpHET, BlIageTh MpuéMaMu KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
co3laBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpAaTKHUE YCTHBIE COOOIICHWS,
0000mas uHpOPMAIIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
comepkKaHWs, B TOM 4YHCIAE NYOJUYHO TIPEACTABISATh PE3YJIbTAThI
MPOCKTHOW WJIM HCCIICIOBATEIHCKON NEATEILHOCTH, MPU 3TOM T'PaMOTHO



UCIIOJIb30BaTh W3YYEHHBbI NOHATHUIHBIA anmapar Kypca (QU3MKH,
COIIPOBOK/JIATh BBICTYILUICHUE NPE3CHTALNEN;

IPU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEJOBaHUM (PU3MUECKUX
IIPOLIECCOB paclpeAesiaTh OOA3aHHOCTH B TIPYyINIE B COOTBETCTBUU C
ITIOCTABJICHHBIMM 3aJ]a4aMU, CIEIUTh 3a BBIIOJHEHUEM ILIaHA EUCTBUU U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEATEIbHOCTD TPYIIIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHUE,
IPOSIBIISS TOTOBHOCTD pa3peniaTb KOH(DIUKTHI.

K koniry o0yuenus B 9 Kjacce npeMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

HCIOJB30BATh IIOHATHUA: CHUCTEMA OTCU€Ta, MaTepUaibHas TOYKa,
TPaeKTOPUsi, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKCHHS, Jehopmarius
(ympyras, mnjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LIEHTP TSKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTH,
CHEKTPbl UCITYCKAHUS U TOTJIONIEHU, anb(ha, 6eTa- U raMma-u3ydeHus,
M30TOIIbL, SIAEPHAS SHEPTETUKA;

paznuuarh sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIUHEUHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBUKEHHE, CBOOOJHOE
[1aJICHUE TEJI, PABHOMEPHOE JABUKEHUE 110 OKPYKHOCTH, B3aUMOJICUCTBUE
TE€J, PEAKTUBHOE JBU)KEHHUE, KOJIEOATENIbHOE NIBM)KEHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJeOaHUsI), PE30HAHC, BOJIHOBOE IBWKCHUE, OTPAKCHUE
3ByKa, MNPSAMOJIMHEWHOE PaCIpPOCTPAHEHUE, OTPAXKEHHE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eJIoro cBeTa B
CIIEKTpP M CJI0OKEHHME CIIEKTPaJbHBIX LIBETOB, JHUCIEPCHUS CBETAa,
€CTECTBEHHAsA PAJUOAKTUBHOCTb, BO3HUKHOBECHHUE JIMHEWYATOrO CIIEKTpa
M3JIy4YEHHS) MO ONMKHCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIONIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MUECKUX  SIBIICHUH B
OKpy’XarolieM Mupe (B TOM uucie (pu3nueckue SsBJICHUS B MPUPOJE:
MIPUJIMBBI U OTJIMBBI, IBUAKEHHE IUIAHET COTHEYHOW CUCTEMBI, PEAKTUBHOE
JIBWKCHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB JKUBOTHBIMU,
3eMJIETPSCEHUE, CEUCMUYECKUE BOJIHBI, I[yHAaMH, 3XO, IBE€Ta Tell,
ONTUYECKHE SIBICHUS B MPHUPOJE, OUOJIOTMYECKOE NIeWCTBHE BUAMMOTIO,
yabTPadUOJIECTOBOTO W PEHTIC€HOBCKOTO HM3IyYEHHH, €CTECTBEHHBIM
pPaANOAKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PATUOAKTHBHOE H3ITyUCHUE
MPUPOAHBIX MHUHEPAIOB, JEHUCTBUE PAAUOAKTUBHBIX W3JIYYEHUM Ha



OpraHu3M 4eJIOBEKa), NPH ATOM MEPEBOJAMUTH IMPAKTUYECKYIO 3aJadyy B
y4eOHYI0, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (PU3NYECKUX
SIBJICHUM;

OMKCHIBATh MU3YyUEHHBIE CBOMCTBA T€N U (PU3MUYECKUE SIBJICHUS, UCIOJIb3YS
¢u3nyeckue BeNWYUHBI (CpelHsAsl M MIHOBEHHas CKOPOCTb Tejla MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHHUE, MYyTbh, YIJIoBas
CKOpPOCThb, CHJIa TPEHHs, CUJa YIPYTOCTH, CHJIA TSKECTHU, YCKOPEHUE
CBOOOJHOTO TMaJeHUsl, BEC Tela, HUMIYJbC Tella, HMMIYJIbC CHJIbI,
MexaHudeckass padoTa M MOIIHOCTb, NOTEHLIMAJIbHAs SHEprus Teda,
MOAHSATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUIUAIbHAS SHEPIUsl CXKaTOU
NpY>KUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHAs MEXaHUYeCKas >SHEeprus,
MEPHOJT U YacToTa KoJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTesib MPEIOMJICHUS CPebl), IPU OMUCAHUU
MPaBWIbHO TPAaKTOBaTh (U3UYECKHI CMBICI HCIOJIb3YEMbIX BEJIUYHUH,
0003HAaUEHUS W EIUHUIBI (U3MUYECKUX BEITUYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMHY C APYTMMH BEIMYMHAMM,
CTPOUTH TpaPUKU U3yUEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;
XapaKTepu3oBaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS U IPOLIECCHI,
UCIOJIb3Yysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOIO TATOTECHMS,
NPUHLUN CYNEPHO3UIUA CWJI, NPUHIUI OTHOCUTENbHOCTH ['anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpPAHEHUS MUMITYJIbCA, 3aKOHbl OTPAXKECHUS U
MIPEJIOMIIEHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsiA0BOTO U MaCCOBOI'0 YHCEI
IpU SIIEPHBIX peakUuusx, MpU 3TOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3alIUChIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBSACHATH (PU3NUYECKHE MPOIECCHl M CBOKMCTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHUE U3 2—3 JJOTUYECKUX
IaroB ¢ Omnopod Ha 2-3 U3y4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBICHH,
(U3UYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIe 3amauu  (omMparomuyecs Ha cucreMy U3 2-3
ypaBHEHUI), UCTIOIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLIUE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJlayd 3allMChIBaTh KpaTKOe
YCJIOBUE, BBISBIISATh HEAOCTAIOIIME WM W30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOAMMBIC ISl PEIICHUS, TPOBOIUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh IMOJYYEHHOTO 3HAuYeHUA (U3HUECKOU
BEJINYMHBIL;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pEIUTh HIpPH OMOLIU
(U3UYECKUX METOJIOB, HCIOJb3Yysl OMUCAHUE HCCIIEIOBAHUS, BBIACISIThH
MPOBEPSIEMOE  MPEIOJIOKEHHE, OLEHUBAaTh IPAaBWIBHOCTh MOPSAKA



NPOBEJCHUSI  HMCCIEAOBAHMSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUI U OIIBITOB;

NPOBOAMWTH OMNBITHl 1O HAOMIOJACHWIO (PU3UYECKUX SBICHUNA WIH
(bu3nUecKux CBOMCTB Ten (M3ydyeHHue BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEPrHH, 3aBHUCHUMOCTh Tepuoaa KojeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, NPSAMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pas3ioxeHne Oeoro CBeTa B CIEKTP, M3YUCHHE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKajie W CBOWCTB HM300pa)KeHHsI MpeaMeTa B coOuparomiei
JAuH3e, HAOMIOJCHHE CIUIOMIHBIX WU JIMHEHYaThIX CIEKTPOB HM3IYUYCHHS):
CaMOCTOATENFHO COOMpaTh YCTAaHOBKY H3 H30BITOYHOTO Habopa
o0OpyJOBaHUs, OINHUCHIBATH  XOJI OMbITAa W  €ro  pe3yJbTarThl,
(dbopMyIIMpPOBaTh BEIBOJIBI;

IPOBOANTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeHee 3HAYCHHE W3MEpAEeMON BeldMuuHbl ((POKyCHOE paccTosHHE
coOuparoleii JTuH3bl), OOOCHOBBIBATH BBIOOp cmoOco0a HU3MEpPEHHUS
(M3MepUTEILHOTO PHOOpa);

NPOBOANWTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCTIOJb30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUM 0€3 HayalbHON CKOPOCTH, MEepuoja
KoJie0aHUI MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKEHHUs CBETa OT yria MaJeHWs W yria MPEIOMJICHHS OT YIJia
NaJeHNs): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSTENFHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysNbTaThl MOJYyYEHHOW 3aBUCHMOCTH
bu3nYecKuX BEIUMYMH B BUAEC TaOJUIl U TPaPUKOB, N1€JIaTh BBIBOJBI IO
pe3yibTaTaMm MCCIICIOBAHUS;

NPOBOJNTh KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpEmHss
CKOpPOCTh M YCKOpPEHHE Tella TpPH pPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHE CBOOOIHOTO MaieHUus, KECTKOCTb MPYKUHBI, KOIPPUIUCHT
TPEHUsI CKOJBXEHMs, MEXaHHueckas paboTa M MOIIHOCTb, YacToTa H
nepuoa  KojeOaHWi MaTeMaTH4ecKoro W TPY)KMHHOTO MAasTHUKOB,
ONTUYECKasl cuja coOuparomeid JUH3bI, PaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITMIOJHATh U3MEPEHUS, CIEAysl MPEII0KEHHON MHCTPYKIUH, BBIYUCIATD
3Ha4YeHHE BEJIMYMHBI U aHATM3UPOBATh MOJyYEHHBIE PE3yNIbTAThl C YUYETOM
3aJJaHHOW MTOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;



pa3nuyaTh OCHOBHBIC TPU3HAKK W3YUYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEJIb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOT0 SI/APa;

XapaKTepu30BaTh MPUHIMIBI  JEHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOMl HAa HMX ONUcaHud (B TOM 4YHUCIE:
CHOUJOMETp, JNAaTYMKU IIOJIO)KEHMSI, PACCTOSHMS W YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, MEpHUCKol, (¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAaHUA O
CBOMCTBAX (PHU3MYECKUX SBICHUH UM HEoOXoauMmble (U3HUYECKUE
3aKOHOMEPHOCTH;

UCII0JIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH W3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX NPUOOPOB M TEXHOJIOIMUYECKUX IPOLECCOB
OpU pEelIeHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbl IS
MOCTPOCHUS N300paKEHH B MIIOCKOM 3epKajie U cOOUparoIie JH3e;
OPUBOIUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  [pPUMEPax)
IPAKTUYECKOI0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUNW B IMOBCEJHEBHOU
XKU3HM 1711 oOecrniedeHnsi 0€30MacHOCTU MPpU OOpalleHuu ¢ mpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3J0POBbSI U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 MTOBEJECHUS B OKPYIKaIOILIEH CpEE;

OCYIIECTBJIATh TMOUCK HHPOpManuu (U3NUECKOTO COJEpKaHHUS B
HHuTepHeTe, caMOCTOATENbHO (POPMYIIUPYsI TOMCKOBBIN 3alpoc, HaXOAUTh
IyTH ONpPEAENICHUs IOCTOBEPHOCTU MOJIYyYEHHOM MHPOpPMalUd Ha OCHOBE
MMEIOIINXCS 3HAHUM U TONOJHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BaTh MPH BBHINOJIHEHUH Y4Y€OHBIX 3a/laHuil HAayYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEpXMaHHs, CIPAaBOUYHbIE MaTEepUalbl,
pecypcbl ceTd VIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusa UHPOPMALUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3aBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpMallMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTO COAEpIKAHUA,
nyOJIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHON WM UCCIIE10BATENbCKON
NEeATEeNbHOCTH, TMPU 3TOM TPAMOTHO  HCIOJNB30BaTh  HM3yUYEHHBIN
NOHATUUHBIM anmapar M3y4yaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUIEHHE Mpe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM
n/n MPOrpaMMbI Bcero

Pa3neu 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MIUpa

1.1 ®dwusnka - HayKa 0 IpUpoe 2
1.2 dusnyeckue BETHYHNHEI 2
1.3 EcTecTBeHHOHAYYHBI METO/ MIO3HAHUS 2

Hroro mo pazneny 6

Pa3nea 2. IleppoHavyanbHble CBeJeHHS O CTPOEHHUH BelllecTBa

2.1 Crpoenue BemiecTBa 1

59 JIBr>xeHne 1 B3aUMOICHCTBHE YaCTHII 5
' BEIIECTBA

2.3 ArperaTHbIE COCTOSIHHSI BEIIECTBA 2
Wroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl

3.1 MexaHn4ecKoe IBUKEHNE 3

3.2 Wuepnus, macca, I0THOCTh 4

KonTpoJbHble

padoThbI

IIpakTHyeckue

padoThI

DJIEeKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [JOK
https://m.edso0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK



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

3.3

Cuia. Buner cunn

Hroro no pasneny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB

4.1

4.2

4.3

4.4

[aBnenue. Ilepenaya naBnenus: TBEpAbIMU
TeJIaMH, KUIKOCTSIMH U Ta3aMH

JlaBieHHe KUAKOCTU

ATMocdepHOe naBiieHue

JlericTBUE XKUIKOCTH U T'a3a HA MOTPYKEHHOE
B HUX TEJIO

Uroro no pazgeny

Paznen 5. PaboTra 1 MOIIIHOCTB. JHEPrUs

5.1

5.2

5.3

PaGora v MoLHOCTE

[IpocTeie MexaHU3MBI

MexaHnyeckast SJHeprus

Hroro no pasneny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12

https://m.edsoo0.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194

bubmuoreka [JOK
https://m.edso00.ru/7f416194

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edso00.ru/7f416194

bubmuoreka [JOK
https://m.edso00.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo0.ru/7f416194

bubmuoreka [JOK
https://m.edso00.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo0.ru/7f416194



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

8 KUIACC

Ne i/

HaumenoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Pa3pea 1. TermioBblie AIBJICHUSA

11

1.2

CrpoeHue 1 cBONCTBA BEIIECTBA

TemnnoBsle poreccsl

Hroro no pasneny

Pa3nes 2. DiiekTpu4ecKHe M MATHUTHBIE SIBJICHUSA

2.1

2.2

2.3

2.4

DnexTpuuecKue 3apsabl. 3apsHKEHHBIE Tea
Y UX B3aHUMOJICHCTBHE

IToCTOSIHHBIN 2TIEKTPUYECKUN TOK
MarsuTHbIE SBICHUSA

DNIeKTpOMarHuTHasE MHIYKIUS

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Beero KonTpoJsbHble
padoThI
7
21 1
28
7
20 2
6 1
4
37
3
68 4

IIpakTHyeckue
padoThI

1.5

145

DJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce



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

9 KUIACC

HaumenoBaHue pa3ie/ioB U TeM
Ne n/mm
NMPOrpamMMbl

Pa3zgen 1. Mexann4yeckue siBJICHUSA

MexaHn4uecKoe JBIKEHUE U CIIOCOOBI €TO

1.1

OIMCaHU
1.2 Bzaumoneiictue el
1.3 3aKOHBI COXpaHEHUs

Htoro no pazneny

Pa3zgen 2. Mexann4yeckue KoJe0aHUA U BOJHBI

2.1 MexaHuueckue Kojiebanus

2.2 MexaHnuyeckue BOJIHBL. 3BYK

Hroro no pasneny

KoanuecTBo 4acoB

Bcero
padoThI

10

20 1

10

40

15

Pa3jen 3. DieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJHBI

31 DNEeKTpOMarHUTHOE TOJIE U

SJICKTPOMArHUTHBIC BOJIHBL
Uroro no pazgeny

Pa3nen 4. CBeToBbI€ IBJICHUS

4.1 3aKOHBI paCIPOCTPAHEHHUS CBETA

6

KonTpoJsbHble

IIpakTHyeckue

padoThI

DJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl

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

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK


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

4.2 JIunH3bl ¥ onTHYECKKE TPUOOPHI

4.3 Paznoxenune 6eoro cBera B CIIEKTP

Uroro no pazgeny

Paznen 5. KBanToBble IBJIEHUA

51 Hcmyckanue v moryionieHue CBeTa arToMOM
5.2 CrpoeHue aTOMHOrO s1pa
5.3 SnepHbie peakun

Uroro no pazgeny

Pa3znea 6. IloBToOpuTE1HHO0-00001IAKO NI MOYJIb

[ToBTOpeHHE 1 0000IIEHNE COMePIKAHUS

6.1
Kypca Qpu3uku 3a 7-9 knacc

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

6 3
3 2
15
4 1
6 1
7 1 1
17
9 2
9
102 3 27

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6



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

ITPOBEPAEMBIE IIPEIMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OFPA30BATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

7 KIIACC

Kon
MPOBEPSIEMOT 0
pe3yabTara

11

1.2

1.3

14

1.5

1.6

1.7

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

HCII0JI30BAaTh N3YUCHHBIC ITOHATHUSA

pasiinydaTth ABJICHUA IO OINHMCAHWIO HMX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘ICCKOC SIBJICHUC

pacro3HaBaTh INPOSIBIIEHHE U3YyUEHHBIX (U3UUECKUX SBJICHUI B
OKpYy arolleM MUpE, B TOM 4uclie (PU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a7ayy B y4eOHYI0, BBIIEIATh

CYILLIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUINUECKUX SABJICHUN

ONUCHIBATh H3YYCHHBIE CBOMCTBA T€l U (PU3MYECKHE SBICHMUS,
UCHONb3ysd (U3UYECKHE BEIMYMHBI, IMPU OINUCAHUM MPAaBUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICH HCIONB3yEeMbIX BEJIHYUH, WX
0003HaYeHMS U €AUHULIBI (PU3NYECKUX BEITUYUH, HAXOIUTH (HOPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO  (DU3MUECKYI0 BEIMYMHY C JPyTUMH
BEJIMYMHAMH,  CTPOMTh  TpapUKd  H3YYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKUE SIBICHUS M MPOLECCHI,
WCIOJIb3Ysl W3YyYCHHBIC 3aKOHBI, IIPH OJTOM [aBaTb CIIOBECHYIO
(GOpMYIMpPOBKY 3aKOHa W 3alMChIBaThb €ro  MaTeMaTU4ecKoe

BBIpa)KEHUE

OOBSACHATH (U3MUYECKHE SIBICHMS, MPOIECCHl M CBOMCTBA TEN, B TOM
qyuciae M B KOHTEKCTE CHUTyallMil NpaKkTHKO-OPHUEHTHPOBAHHOTO
XapakTepa: BBIABIATH MPUYMHHO-CICICTBEHHBIC CBS3H, CTPOUTH
oObsicHeHHe M3 1 — 2 JIOTMYecKux IMaroB ¢ omopod Ha 1 — 2
M3yUYCHHBIX CBOMCTBA (PpU3NYECKUX SIBICHUH, (PU3UUCCKUX 3aKOHA HIIH
3aKOHOMEPHOCTH

pemaTh pacyéTHble 3a7aud B | — 2 AeWCTBUS, UCTONb3Ys 3aKOHBI U

(hopMyITBI, CBSA3BIBAONINE (DU3MUCCKHUE BEIIMYMHBI: HA OCHOBE aHAJIA3a

yCjIoBUs  3ada4YM  34llUCbIBATh KPATKOC YCJIOBHUC, IOACTABIIATH



1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

¢u3nyeckue BeIUYUHBI B GOPMYJIBI U IPOBOAUTH PacuéThl, HAXOAUTh
CIPaBOYHbIE JaHHbIE, HEOOXOAUMBIE JJISl PELIEHUS 3a7ay, OLICHUBATh

PCATTUCTUIHOCTD HOHy‘IGHHOﬁ (I)I/I3I/ILI€CKOI\/'I BCIINYHHBI

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh IMPH MTOMOIIN
(1)I/I3I/I‘IGCKI/IX MCTOOOB, B OIMMCaHUU HUCCICOOBAHUA  BbBIACIIATH
MpoBepsieMoe  MpEeANojiokeHrue  (TUmoresy),  pa3imyatb |
WHTEPIPETHUPOBATh TOJYYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B

XOJ¢€ oIlbITa, A€JIaTh BBIBOJBLI I10 €T'0 pE3yJibTaTaM

MPOBOANTH OIBITHl O HAOMIONEHHWIO (HM3NYECKUX SBICHUN WIH
¢u3nyeckux  CBOMCTB  Tel:  (OPMYJIHPOBaTh  MPOBEPSEMbIE
NPEANONIOKEHUS,, COOMpaTh  YCTaHOBKY W3  IPEIOKEHHOTO

000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITa U (JOPMYJIUPOBATH BHIBOJIBI

BBINOJIHATH NPSIMbIE U3MEPEHUS C HCIOJIb30BAHMEM AaHAJOIOBBIX M
HU(ppOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHHUA MPUOOPOB C y4ETOM

3a/laHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHU I

MPOBOJUTH  MCCIENOBAaHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JPYrod C MCHOJIb30BAaHUEM TMPSMBIX H3MEpPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOIO MCCIIEOBaHUS, COOUPATh
YCTAaHOBKY M BBINOJIHSITh U3MEPEHMSI, CIIEAYsI NPEJI0KEHHOMY IUIaHY,
(buKcupoBaTh pe3yJbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3NUYECKUX
BEJIMYUH B BUJIC MPEUIOKEHHBIX TaOJINI U TPAPHUKOB, EJIaTh BBIBOIBI

110 pe3yJibTaTaM UCCIICAOBAHU

IIPOBOJIUTh KOCBEHHBIE H3MEPEHMs (PU3MUECKUX BEIMYUH, CIEays
MPEUIOKEHHONW MHCTPYKIIUH: MIPH BBIMOJHEHUH U3MEPEHUI coOupaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY W BBIYMCIIATH 3HAYEHUE HCKOMOU

BCIINYHNHBI

coOmogaTh MpaBuUia TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

nabopaTopHBIM 000PYI0BaHUEM

yKa3plBaTh HPUHIUNBI  JACHCTBHS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepU30BaTb IPUHLHUIBI JEUCTBUS M3YYEHHBIX
IpUOOPOB M TEXHUYECKUX YCTPONCTB € IOMOIIBI0 HMX OIUCAHMA,
UCTONB3ysd 3HaHMA O CBOMCTBaX (PU3MUYECKUX SIBICHUH U

HE0OXOaUMBbIE PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

MPUBOJIUTL TpUMeEphl (HaXoAWTh HWHQPOPMALMIO O [pPUMEpPAX)

MMPaKTUICCKOT'O UCIIOJIb30BAHUA (I)I/I3I/I‘IGCKI/IX 3HAHUU B ITOBCEJHEBHOMN



1.16

1.17

1.18

1.19

8 KJIACC
Kox

MPOBEPSIEMOr0
pe3yJibTaTa

11

1.2

1.3

KHU3HM Ui oOecriedeHuss ©O€30IacHOCTH TpU  OOpallleHuH ¢
puOoOpaMy U TEXHUYECKUMU YCTPOICTBAMH, COXpaHEHUs 310POBbs U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYCCKOTI'O IMTOBEACHUS B OKPY)KaIOHleﬁ cpeae

OCYILECTBIIATh OTOOP MCTOYHMKOB MH(poOpManuu B ceTu MHTEepHET B
COOTBETCTBUM C 3aJaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOINUXCA 3HAHUM W IyTEM CPABHEHHS PAa3IMYHBIX HMCTOYHMKOB
BBIIENIATh MH(POPMALMIO, KOTOpasi SBISETCS MPOTHMBOPEUYMBON HIU

MOXET OBITh HEJOCTOBEPHOI

HCIIOJIB30BATh pu BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOIOIMYJISIDHYIO ~ JIUTEpaTypy  (u3uueckoro  coaepaHus,
CIPaBOYHBIE MaTepHallbl, pecypcbl ceTtu MHTepHeT, BIaneTh
npuéMaMi KOHCIIEKTUPOBaHMS TEKCTa, IpeoOpa3oBaHusl HHPOPMALIUU

W3 OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

cO371aBaTh COOCTBEHHBIC KpaTKHUE MUCbMEHHBIE U YCTHBIE COOOIECHUS
Ha oOcHOBe 2 — 3 WCTOYHMKOB uHGMOpManuu (U3NYECKOTO
COJIEpXaHUsA, B TOM YHCJIE MyOJUYHO JIeNIaTh KPaTKUE COOOIIEHUsS O
pe3ynbTatax MPOEKTOB WM Yy4YeOHBIX HCCIIENOBaHUM, TpU 3TOM
rPaMOTHO HCIMOJb30BaTh M3YYCHHBIM MOHSATHUMHBIA amnmapar Kypca

(I)I/ISI/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC Hpe3eHTaLIPIeI>i

IIpU BBIITOJIHCHHUU y‘IC6HBIX IMPOCKTOB U I/ICCJ'IGI[OBEIHI/Iﬁ pacnpeaciiaTb
0053aHHOCTHU B Tpynre B COOTBETCTBUU C IMMOCTABJICHHBIMU 3aJa4aMHu,
CJICIUTH 3a BBIIIOJIHCHHCM IIJIaHA HeﬁCTBHﬁ, aZICKBATHO OIICHHMBATH
COOCTBEHHBIN BKJIad B JCATCIBHOCTL TI'PYIIIbI, BbICTPAWBATDH
KOMMYHHKATHUBHOC BSaHMOHCﬁCTBHC, YUUTBIBaA MHCHUC

OKPY>KaOIIHNX

IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM

o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

HCIIO0JIBb30BAaTh IIOHATHUA

pas3iiniaTth ABJICHUA IO OHNHMCAHWUIO HX XaAPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (i)PISI/I‘I@CKOG SIBJICHUC
pacrio3HaBaTb IPOABJICHUC H3YYCHHBIX (1)I/IBI/I‘I€CKI/IX SIBJICHUM B

OKpYyZKaromeM MHUpe, B TOM YUCIIC (1)I/I3I/I‘IGCKI/IG SIBJICHUA B NPUPOIC,



14

1.5

1.6

1.7

1.8

1.9

1.10

Ipu 5TOM HEPEBOAUTH IMPAKTUYCCKYIO 3a1a4y B yLIC6Hy'IO, BBIACTIATH

CYILLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUBNUECKUX SABJICHUN

OMKCHIBATh W3YYCHHBIE CBOWCTBA Tel W (PU3UYECKHE SBICHMUS,
UCTIONB3ys (U3MYECKHE BEIMYWHBI, TPU OINUCAHWU MPABUIBHO
TPaKTOBAaThb  (PU3MYECKUI  CMBICT  HCTOJB3yeMBIX  BEJIHMYUH,
0003HaYCHHS U €IUHUIIBI (PU3HUECKUX BEITUYMH, HAXOIUTh (hOPMYJIBI,
CBS3BIBAIONIME JaHHYIO (U3WYECKYI0 BEIUYMHY C JPYTHMH
BEJIMYMHAMHU, CTPOUTh TpadUKd  HM3YYCHHBIX  3aBHCUMOCTEH

(U3HUYECKUX BEIMYUH

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKUE SIBICHUS M MPOLECCHI,
WCIOJIb3Ysl W3YyYCHHBIC 3aKOHBI, IIPH OJTOM [aBaTb CIIOBECHYIO
(GOpMYIMpPOBKY 3aKOHa W 3alMChIBaThb €ro  MaTeMaTU4eCcKoe

BBIpa)KEHUE

OOBACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TE€JN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 1
— 2 JOrMYecKUX LIaroB ¢ momoupbio 1 — 2 u3yueHHBIX CBOICTBa

(GU3NYECKHX SIBICHUH, GU3NIECKUX 3aKOHA WITM 3aKOHOMEPHOCTH

pemath pacuéTHble 3afaud B 2 — 3 AEMCTBUSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBs3bIBaONIME (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaJIM3a
YCII0BUS 314X 3alIUCHIBATh KPATKOE YCIOBUE, BBIABIIATL HENOCTATOK
JAHHBIX Ui pELIeHHs 3a/Jauyd, BbIOMpaTh 3aKOHBI U (HOPMYJIH,
HeoOXoIuMBbIe JUIsl €€ pellieHMs], IPOBOJUTh PAacUEThl U CPaBHUBATh
MOJyYeHHOE 3HadeHHe (PU3MUYECKOW BEIMYMHBI C H3BECTHBIMHU

JaHHBbIMH

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPH OMOIIX
(Gu3NYEeCKUX METO/I0B, UCIIOJIB3YsI OIIMCAHUE HCCIIEI0OBAHNUS, BBIIEIAThH
MIPOBEPSIEMOE MPEIIIOJIOKEHUE, OLICHUBATh IIPAaBUIBHOCTH IOpsAJKA

MIPOBEACHUS UCCIICTOBAHMS, IETIATh BHIBOIBI

IPOBOANTH OIBITHl MO HAOMIONEHHWIO (HM3NYECKUX SBICHUN WIIH
¢u3nyeckux  CBOMCTB  Tel:  (OPMYJIHPOBaTh  MPOBEpSEMbIE
NPEANONIOKEHUS,, COOMpaTh  YCTaHOBKY W3  IPEIOKEHHOTO

000pyI0BaHUS, ONIMCHIBATh X0 OMBITa U (POPMYIIHPOBATH BBIBOBI

BBITIOJIHATE IIPAMBIC H3MCPCHUSA C HUCIIOJIB30BAHUCM AHAJIOTOBBIX

npuOOPOB U AATYMKOB (PU3MUECKUX BEIIMYNH, CPABHUBATH PE3YJIbTATHI



1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

M3MepeHuil ¢ y4€ToM 3aJaHHOM a0CONIOTHOM MOTPENTHOCTH

MPOBOJUTHh  WCCIEAOBAaHUE  3aBUCHMOCTH  OJHOW  (DU3UYECKOM
BCIIMYUHBEI OT IIpyI‘OfI C HCIIOJIB30BaAHUCM HpHMBIX I/ISMepCHHfll
IJIAHUPOBAaTh HCCIEOBAaHUE, COOMPATh YCTAHOBKY H BBITIOJHSTH
U3MEpeHus, ciexys  IpeIoKeHHOMY  IUIaHy,  (UKcHpoBaTh
pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH B BHJE TaOIWIl U TpaduKOB,

ACJIaTh BBIBOJBI 11O PE3YJIbTaTaM UCCICAOBAHUA

MPOBOANTh  KOCBEHHBIE  W3MEpPEHHS  (U3NYECKUX  BEIIUYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TpPeMJIOKEHHOM HWHCTPYKUMH, M  BBIUKUCIATH 3HAUYCHHE

BCJIIMYHHBI

coOnrofaTh IMpaBWia TEXHMKM Oe3omacHOcTH npu pabore ¢

1a00paTOPHBIM 000PYIOBAHHEM

XapaKTepu30BaTh MNPUHLUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha HX OMNHMCAHMS, HCHOJIb3YS
3HaHUS O CBOWCTBaX (DU3MYECKUX SBJICHHMH U HEOOXOaUMbIe

¢du3nvecKre 3aKOHOMEPHOCTH

pacro3HaBaTb MPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa 1 U3MCPHUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKAM, COCTABJISITb CXCMbI
OJICKTPUICCKUX mereil ¢ IMOCISIOBAaTCIbHBIM M nmapaljiCJIbHbIM
COCAMHECHUCM DJICMCHTOB, pasindas YCJIIOBHBIC 0003HaYCHU

QJICMCHTOB 3JICKTPUYCCKUX I_IGHGI\/JI

MPUBOJIUTL TpUMEpHl (HAXOAUTh WHPOPMALMIO O MPUMEpPaAX)
MPAaKTUIECKOTO UCTIOIh30BaHUS (DU3MUYECKIX 3HAHUI B MMOBCETHEBHOMN
KU3HU s obOecriedeHHss O€30MacHOCTH TMpU  OOpamieHuu ¢
npuOOpaMH M TEXHHYECKUMH YCTPOMCTBAMHU, COXPAaHECHHUS 3I0POBbS U

COOIOICHHSI HOPM JKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIICH cpeie

OCYILECTBIISATh MMOUCK MHPOPMALUU (HPU3UYECKOTO COACPIKAHUS B CETH
HHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHMM W IyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBLACTATh WH(POPMALHIO, KOTOpas

SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEIOCTOBEPHOM

UCIIOJIb30BaTh IPHU  BBINOJIHEHMM YYEOHBIX 3aJaHUA  Hay4HO-
MOMYJIAPHYIO JINTEPaTypy (PU3UYECKOrO COJEpXkKaHUS, CIPaBOYHBIE
Marepuanbl, pecypchl cetu MHTepHeT; BiaaeTb npuéMamu

KOHCIIEKTHPOBAHMs TEKCTa, Mpeodpa3oBaHus WHGOPMAIMU U3 OJHON



1.19

1.20

9 KUIIACC

Kox

MPOBEPSEMOro
pe3yJbTaTa

11

1.2

13

14

1.5

3HAKOBOW CHUCTEMBI B APYTYIO

co3/1aBaTh COOCTBEHHbIEC MMCbMEHHBIE U KPAaTKUE YCTHbIE COOOLICHMS,
0000mas uHGOpPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB (PU3UIECKOTO
COJIep’KaHus, B TOM 4YHCIIE NYOIMYHO MPEICTaBIATh PE3yJIbTAThI
MPOEKTHOM WJIM MCCIEAOBATEIbCKOM JEATEIIBHOCTH, NPU 3TOM
rpaMOTHO HCIOJb30BaTh M3YYCHHBIM MOHSATUWHBIA ammapar Kypca

(bu3MKH, CONPOBOXK/IATH BHICTYIUICHUE MPE3eHTALUEH

MIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIICAOBAHUMA (DU3HYECKHUX
MPOIIECCOB pacTpeaesaTh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
IIOCTABJICHHBIMUA 3aJadyaMu, CJICOIUTh 3a BBIIIOJHCHHUECM I1IJ1aHa
JNEUCTBUA W KOPPEKTHUpOBaTh  €ro, aJeKBaTHO  OLICHUBATh
CO6CTB€HHLII\/JI BKJIaI B ACATCIIBHOCTDH prnHLI, BI:ICTpaI/IBaTI:
KOMMYHHUKaTHBHOE B3aUMMO/JICHCTBHE, TIPOSIBIISIS TOTOBHOCTD

paspemars KOHQIHKTHI

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

HCTIOJIb30BATh U3YUCHHBIC ITOHATUSA

pasiinydaTth ABJICHUA IO OINHMCAHWIO HMX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-IGCKOC SIBJICHUC

pacro3HaBaTh TNPOSIBICHHE U3YyUCHHBIX (HU3UUECKUX SBJICHUI B
OKpY’KalolleM MHpE, B TOM 4Hcie (U3NYECKUE SBICHHS B MPHUPOJE,
IIPU 3TOM TNEPEBOJMUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIICIATH

CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (U3UUECCKUX SIBJICHUI

ONMCHIBATh H3YYCHHBIE CBOMCTBA T€l U (PU3MYECKHE SBICHMUS,
UCHONb3ysd (U3UYECKHE BEIMYMHBI, IMPU OINUCAHUM MPAaBUIBHO
TPAKTOBAaTh  (PU3MYECKUII  CMBICA  MCHOJBb3YEMBIX  BEJIHMYUH,
0003HaYeHHS U €AUHULBI (PU3NUECKUX BEITUUUH, HAXOIUTH (HOPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO  (DH3MUECKYI0 BEIMYMHY C JPyTUMH
BEJIMYMHAMH,  CTPOMTh  TpapUKHd  H3YYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/ISI/I‘~I€CKI/I€ SABJICHHUA W IPOLECCCHI,

HUCTIOJIB3Yysl HM3YUYCHHBIC 3aKOHbI, IIpU 3TOM [OaBaTb CJIIOBECHYIO



1.6

1.7

1.8

1.9

1.10

1.11

1.12

(I)OpMy.TII/IpOBKy 3aKOHa MW  3alluCbiBaTb €ro MaTr€MaTHu4CCKOC

BBIpa)KCHUE

OGB}ICH}ITL q)HSquCKI/Ie IponecChl U CBOMCTBaA TCJI, B TOM 4YHCJIC U B
KOHTEKCTE CHUTyallMid MpPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBIABIIITE IPUYIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHeHI/IC nus 2
— 3 JOTMYECKHMX IIaroB C IMOMOIIbI0 2 — 3 W3Y4YEHHBIX CBOMCTBA

(bu3NYecKuX SBICHUH, PU3NUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH

pemaTh pacu€THble 3a7aud (OmUparolMecs Ha cucreMy M3 2 — 3
YPaBHEHMI), HCHOJIb3Yysl 3aKOHbl U  (OPMYJbI, CBSA3bIBAIOILUE
¢u3nyeckue BeIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJauu
3allUChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEIOCTAIOIIME MU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUI pelIeHUs,, NPOBOAUTH pPacy€Thl M OLEHHBATh PEAIUCTHYHOCTh

MOJIYUCHHOT O 3HAUCHUSA (1)I/IBI/II-ICCKOI\/'I BCJINYHHBI

pacrio3HaBaTb HpO6JICMI>I, KOTOpBIC MOXHO PpCIIUTh IIpHU IMOMOINH
(i)I/I?;I/ILIeCKI/IX MCTOAOB, UCIIOJIb3Yd OMHCAHHUC HCCICAOBAHUA, BBIACIIATH
MIPOBEPACMOC TIPCAIIOJIIOKCHNUEC, OLCHUBATH IIPABUIIBHOCTL IIOPsAKaA
IMPOBCACHHUSA HCCIICAOBAaHWA, [OCJIaTb BbIBOAbI, HWHTCPIPECTHUPOBATH

PE3yIbTAThL Ha6J'IIO,I[CHI/II71 U OIIBITOB

MPOBOANUTH OMBITHl MO HAOMIOACHUIO (U3UUECKUX SBICHUH WU
(U3NIECKUX CBOMCTB TEJ: CaMOCTOSATENBHO COOMpPATh YCTAaHOBKY W3
M30BITOYHOTO Habopa 0OOPYJIOBaHMS, OMUCHIBATH XOJ OIBITA M €ro

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI

MPOBOJIUTH TPU HEOOXOOUMOCTH CEPHIO MPSMBIX HM3MEPEHHIA,
OTIpEIeTIsisl CpeJHee 3HaueHHWe H3MepsieMOd BelnWduHBI ((OKycHOE
paccrosiHue coOuparomeil JUH3bI), 000CHOBBIBATH BBIOOP cIIOCO0a

U3MEpEeHUs (M3MEPUTETHLHOTO prbopa)

MPOBOANTH HCCIIEJOBAaHHE 3aBUCUMOCTEH (IM3MYECKUX BEITUYHMH C
WCIIOB30BAHUEM TMPSIMBIX U3MEPEHUM: TJIaHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (PUKCHUpPOBaTH pPE3yJIbTAThI
MOJIy9€HHON 3aBUCHMOCTH (DU3MYECKHX BEIWYMH B BHUAC TaOIUIU
rpaduKoB, JeNaTh BBIBOBI [0 pe3yIbTaTaM UCCIIECOBAHUS

MPOBOJUTh  KOCBEHHBIE  HM3MEpPEHUsT  (PU3MUECKUX  BEJIUYHH:

IIaHUPOBATh U3MCEPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIIbHYIO YCTAHOBKY

W BBINOJHATh HW3MEPEHHUs, CIEeAys NPEIIOKEHHON HWHCTPYKIMH,



1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

BBIYUCIIATH 3HAYCHHUC BCIUMYUHBI W AHAJIU3UPOBATH IIOJTYYCHHBIC

pe3yJIbTaThl C Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

coOmonaTh TMpaBuUia TEXHUKUM Oe3omacHOCTH Tpu  pabore cC

nabopaTopHBIM 000PYI0BaHUEM

pa3nuyaTth OCHOBHBIE NMPU3HAKH HM3YUYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHualibHasi TOYKa, aOCOIIOTHO TBEPIOE TEJIO, TOUCUHBIH UCTOUHUK
CBE€Ta, Jy4, TOHKas JIMH3a, IUIAHETApHAas MOJEIb aToMa, HYKJIOHHAs

MOJCJIb aTOMHOTO AApa

XapaKTepu30BaTh MNPUHIUIMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpOM Ha HX OMNHMCAHMS, HCHOJIb3YS
3HaHUS O CBOWCTBaX (DU3MYECKUX SBJICHHMH U HEOOXOaUMbIE

¢du3nvecKre 3aKOHOMEPHOCTH

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH M3YUYEHHBIX
TEXHUYECKUX YCTPOUCTB, MN3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX MPOLECCOB MPHU PEUICHUH Y4YEOHO-TPAKTUYECKUX
3aJa4, ONTHUYECKUE CXEMBI JJIsl MOCTPOSHUs N300pakeHUI B MIIOCKOM

3epKajiec ¥ COOMparoNIeH JTNH3e

NPUBOJIUTL TpUMeEpbl (HaXOoAWTh HWHQPOPMALUMIO O [pPUMEpPAX)
MPAKTUYECKOTO MCTONIb30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KHU3HH Uil o0ecriedeHusi O€30MacHOCTH TIpU  OOpalieHun ¢
npuOopaMu ¥ TEXHUYECKUMU YCTPOICTBAMH, COXpaHEHUs 310POBbS U

COOIOICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIICH cpeie

OCYILECTBIISATh MMOUCK MHPOPMALUHU (HPU3UYECKOTO COAEPIKAHUS B CETH
HNHuTtepuer, caMocTosSTENbHO (OPMYIUPYS TIOMCKOBBIM  3arpoc,
HaXO0OUThb myTHn OMpCACIICHUA AOCTOBCPHOCTU HOJ'Iy‘-IeHHOI\/'I
nH(pOpPMAllUM HAa OCHOBE HMEIOLIUXCA 3HAHUN U JOMOJTHHUTEIbHBIX

HCTOYHHUKOB

UCHOJb30BaTh NPU  BBHIMOJHEHUH YYE€OHBIX 3aJaHUM  HaydHO-
HOMYJIAPHYIO JIUTEPaTypy (PU3MYECKOrO COJECpXkKAHUSA, CIPaBOYHBIE
Marepuansl, pecypcsl cetu MHrepHeTr; Biagers npuUéMamMu
KOHCIIEKTUPOBAHUs TEKCTa, IIpeoOpa3oBaHus MH(GOpPMALMU U3 OJHOH
3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBbIE IHMCHMEHHBIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe WH(POpPMAIMKA W3 HECKOJIBKUX HWCTOYHHKOB (U3NIECKOTO

COACpKaHul, HY6J'II/ILIHO MNPEACTABJIATb PE3YJIbTAThI HpOGKTHOﬁ nin
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HCCIENOBATENIbCKOM  JEATEIbHOCTH,  HpH  3TOM  T'PAMOTHO
HCMOJIb30BAaTh U3YUYCHHBI MOHATUWHBIA anmapaTr u3y4aeMoro pasziena
(UMK W CONMPOBOXKIATh BBICTYIJICHHE MpE3CHTAMEed C y4ETOM

0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB

IIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIICAOBAHUM (hU3HYECKHX
MPOIIECCOB pacmpeesaTh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
IIOCTABJICHHBIMHA 3aJadyaMu, CJICOIUTh 3a BBIIIOJHCHHUECM I1IJ1aHa
JNEUCTBUA W KOPPEKTHpOBaTh  €ro, aJaeKBaTHO  OLICHUBATh
CO6CTB€HHLII\/JI BKJIaJI B ACATCIIBHOCTDH prnHLI, BI:ICTpaI/IBaTI:
KOMMYHHKaTHBHOE B3aUMMO/JICHCTBHE, TIPOSIBIISIS TOTOBHOCTD

paspemats KOHQIHKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

IIpoBepsieMble 3JIeMEHTHI CO/IEPKAHMS

®U3UKA U EE POJIb B TTIO3HAHWUU OKPYXAIOIIEI'O MHUPA

duznka — Hayka O mpupoAe. SBICHHS HNPUPOJIBI.
dusuueckue ABJICHUS: MCXaHHUYCCKHUC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

duznueckre BeaUYHHBL  M3mepeHue  (HU3MUIECKUX
BenuunH.  Ousnmyeckue  mpubopel.  [lorpemrHocTts

n3MepeHnil. MexxayHapo/iHasi CUCTEMa €IMHUIL

EcrecTBeHHOHAYYHBII METOA TO3HAHUS: HAOIIOICHUE,
IIOCTAaHOBKA HAy4HOI'O BONPOCA, BBIABM)KCHHUE THIIOTE3,
OKCIEPUMEHT 110 TMPOBEpPKE THIOTE3, OOBSICHEHHE

Ha0II0aEMOTO SIBJIEHHUS
Onucanne QU3NIECKUX SBICHUI ¢ MOMOIIBIO0 MOJIEeH

[TpakTuueckue pabOTHI:

W3mepenue paccTOsSHUN.

N3mepenne o0bEMa KUAKOCTH B TBEPIOTO TeA.
Ornpeznenennie pa3MepoB MaJIbIX TEJ.

N3Mmepenne TemmepaTypbl MPU MOMOIIM KHUJIKOCTHOTO

TepMOMETPA U JaTYUKA TEMIIEPATypPbl

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

7 KJIACC
Kox Kon

pa3jiena JJIEMEHTA
1.1
1.2
1 1.3
1.4
15
2.1
2.2

2
2.3
2.4

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MEpBhl.
OneITBl,  IOKa3bIBAIOIIME  AMCKPETHOE  CTPOCHHE

BEIIECTBa

JBwxenne wyactun — BemectBa. CBA3b  CKOPOCTH
JIB)KEHUS YacTUL € TemIeparypoil. bpoyHOBCKoe
nBUxKeHHe, Tuddy3us

B3aumopeiicTBie YacTHI BEIIECTBA: TPUTHKEHUE U
OTTaJKUBaHUE

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE TIa30B,

KUIAKOCTEH ©  TBEPABIX  (KPUCTAUIMUECKHX)  Tell.

B3anmocCBsA3p MEXy CBOMCTBAMH BEIIECTB B Pa3HbBIX



2.5

2.6

arperaTHbIX COCTOAHHUAX UM HUX ATOMHO-MOJICKYJIAPHBIM

CTPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIBI

[TpakTuyeckue pabOTHI:

Omenka aumameTrpa aToMa METOAOM  psoB  (C
UCToNIb30BaHueM (oTorpaduii).

OmnbITHI 110 HAOTIOCHUIO TEIUIOBOTO PACIIMPEHNUS Ta30B.
OnbIThI o 00Hapy>KEHUIO necTBus CHII

MOJIEKYJISIPHOTO TPUTSKEHUS

JIBWDKEHUE U B3AMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Mexannueckoe JIBUKCHHUE. PaBHOMepHOE 51

HCPaBHOMCPHOC IBUKCHUC

Ckopoctb. CpenHsist CKOpOCTb IpU HEPaBHOMEPHOM

JBWKEHUH. PacyéT myTH u BpeMEHU ABUKECHUS

SIBnenne uHepuuu. 3akoH MHepuMU. B3aumoneictBue
TeN KAaK NMPUYMHA U3MEHEHHUS CKOPOCTH JIBHKEHUS TEIl.

Macca kak Mepa HHEPTHOCTH Tena

IInoTHOCTH BCIICCTBA. CBsI3b INIOTHOCTH C KOJMYECTBOM

MOJIEKYJ B €IUHUIE 00bEMA BEIECTBA
Cuita Kak XapakTepUCTUKA B3aUMOJICUCTBUS Tell

Cuna ynpyroct u 3akoH I'yka. M3mepeHue cuibl ¢

MNOMOIIbKO TUHAMOMETpPA

SIBiIeHne TATOTEHHUSA M cuia TspkecTd. Cuila TSHKeCTH Ha

JIpyrux rianerax. Bec tena. HeBecomocts

Cuna tpeHus. TpeHHE CKOJIBXEHHS U TPEHHE MOKOS.

TpeHue B mpupoJie U TEXHUKE

CroxeHne Cwi, HamnpaBJ€HHBIX [0 OAHOM MPSIMOM.

PaBHOpelicTBYIOIIAsA CHIT

[TpakTuyeckue pabOTHI:

OnpeneicHHe CKOPOCTH PABHOMEPHOTO  JIBFDKCHUS
(mapwka B KUAKOCTH, MOJEIU DIEKTPHUUECKOTrO
aBromMoOWiIE W Tak pgainee). OmpenencHue cpeaHei
CKOPOCTH CKOJIbKEHHUs Opycka WIH IIapukKa IIo

HaKJIOHHOM  mIockocTH. OmnpeneneHre  MIOTHOCTH



3.11

3.12

TBEPAOTO Tena. OnpITsl, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh PACTsDKEeHUs (nedopmaryin) TpyXKUHBI OT
IPWIOKEHHON  cuibl.  OmNbITEL, JAEMOHCTPUPYIOIINE
3aBHCHUMOCTh CHJIbI TPEHUS CKOJIbKEHUSI OT Beca Teja U

XapaKTepa COMPUKACAOINNXCS HOBCpXHOCTCﬁ

DusnyecKue ABICHUA B IPUPOJE: IIPUMEPHI ABWKCHHUSA C
pa3IMYHBIMU CKOPOCTSIMHU B KMBOW U HEKUBOM IPUPOJE,

JIeCTBUE CUITbI TPEHUS B IPUPOIE U TEXHUKE

TexHuuecKkre yCTpoicTBa: AMHAMOMETP, MOAIITUITHUKN

TABJIEHUE TBEP/IBIX TEJ, )KUJIKOCTEN 11 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Jasnenne TBEpHoro Ttema. CrocoObl yMEHBIICHUS U

YBCIIMYUCHUA NAaBJICHUS

I[aBJ'IeHI/IC rasa. 3aBUCUMOCTh JaBJICHHA ra3a OT O6’béMa,

TEMIIEpaTypbl

Hepenaqa JaBJICHUA TBép,Z[BIMI/I TCIaMHU, KHUAKOCTAMU U

razamu. 3axoH ITackans. ITHeBMaTHUeCKHE MAIIINHEI

3aBUCUMOCTh  JIaBJIE€HHUSA KMIKOCTH OT TIyOUHBI.
I'mapocratnueckuit napagokc. CooOImaroniecs cocysl.

FI/I,I[paBJ'II/I‘ICCKI/Ie MEXaHU3MBbI

AtMocdepa 3emau u atMmochepHoe AaBieHue. [Tpuanab
CYIIIECTBOBaHUS BO3AYyHIHOW 0001049ku 3emiid. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JAaBJIECHUS OT

BBICOTBI HaZl YPOBHEM MOPA

N3mepenue armocepHoro nasieHus. IlpuGopsr s

HU3MEpeHUS aTMOC(HEPHOTO JTaBJICHUS

[eictBue KUAKOCTM M Ta3a HAa IOTPYyKEHHOE B HHUX
Tesno. BelTankuBaromas (apxumenoBa) cuiia. 3aKOH
Apxumena

IInaBanue ten. Bo3gyxomnasanue

[TpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT
0o0b€Ma TOTpYyXEHHON B OJKUIKOCTh 4YacTH Tela.
OnpenenieHNe BBITAIKMBAIOLIECH CUJIbI, TEUCTBYIOIIECH Ha

TEI0,  INOrpyk€éHHoe B Kuakocte.  IIpoBepka



4.10

411

HE3aBHCHMOCTH BBITAJIKHUBAIOIIEH CHIIbI, JEHCTBYIOIIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOLIME  3aBUCUMOCTb  BBITAJIKMBAIOLICH
CHWJIBI, JACWCTBYIONIEH Ha TEJIO B KUIKOCTH, OT 00BEMaA
NOTPYKEHHON B JKMJKOCTh YacTH TeJla U OT IUIOTHOCTHU
xuakoctu.  KoHcTpyupoBanme — apeomeTpa  WIH
KOHCTPYUPOBAaHUE  JIOOKM M  ompeeieHue  eé

Ipy30I0AbEMHOCTH

dusznueckue  SABJICHUS B TNPUPOJE:  BIMSHUE
aTMoc(epHOro JaBiIeHHs Ha KUBOW OpraHU3M, IJIaBaHUE

pBIO

TexHUYECKHUE YCTPOWCTBA: COOOIIAOIIUECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIUYECKUN TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOW HACOC,

apeoMeTp

PABOTA, MOIIIHOCTbD, DHEPTUA

5.1
5.2

5.3

5.4

5.5

5.6
5.7

5.8

5.9

Mexanndeckast pabora

MexaHn4deckasi MOIIIHOCTh

[IpocTeie MEXaHU3MBI: pbYar, OJIOK, HaKJIOHHAas
m10cKkocTh. [IpaBuiio paBHOBECHUS pblyara

[IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o0n0T0€  TpaBwio»  MexaHuku.  Kosddumment
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB. [Ipoctbie
MEXaHU3MBbI B OBITY U TEXHHUKE

[ToTenmanpHast SHEPTUU TeNa, MOTHATOTO HaJ 3eMIIEN
Kunernueckas sneprus

[Tonnass MexaHuueckass SHeprusi. 3aKOH HM3MEHEHHUS U
COXpPAHEHHUs MEXaHUYECKOW SHEPTUH

[TpakTuueckue pabOTHI:

Onpenenenue paboOThl CHIIBI TPEHHUS] IPU PaBHOMEPHOM
JBWKEHUHM Tela 10 TOPU30HTAIbHOM IOBEPXHOCTH.
Hccnenosanue yCIIOBUH paBHOBeECHS phluara.

N3smepenne KIIJ| HakioHHOW mmockocTH. W3ydeHue

3aKOHa COXpPaHCHUA MEXaHH4YeCKOM SHCPIrun



®dusznuueckue SBICHUS B npupoae: pblHaru B TCJIC

5.10
4eJioBeKa
TexHudeckue yCTpOMCTBA: pblyar, IOABWXXHBIA U
511 HETOJABUKHBIM OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kox Kon
IIpoBepsiemble 371eMEHTHI COAePKAHUA
paszaena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOPUM CTPOEHHUs BellecTBa. Macca U pa3Mmepsl
' MoJieKysl.  OmbIThl,  HOATBEPKJIAIOIINE  OCHOBHBIE
I0JIO’KEHUS MOJIEKYJISIPHOKHHETUYECKON TEOPUH
Mopgenu  TBEPAOro, JKUAKOIO U ra3000pa3HOro
6.2 cocTosHui BemiecTBa. Kpucrammuueckue M amop(HbIe
Tena
OOBsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tell
6.3 Ha OCHOBE TOJOXEHUH MOJEKYISIPHOKHHETHUECKOM
TEOpUHn
6.4 CMauuBaHue U KalWIUISPHBIE SIBICHUS
° 6.5 TennoBoe pacmupeHue u cxaTue
6.6 Temnepatypa. CBsi3b TeMIEpaTypbl €O CKOPOCTbIO
' TEIIOBOTO IBUYKEHMS YacTHUI]
6.7 BuyTpennss sueprus. CriocoObl N3MEHEHUsI BHYTPEHHEN
' SHEPIuH: TeIJIonepeada U CoOBepIIeHne padboThl
5.8 Bunel teronepenayu: TEMJIONPOBOJHOCTh, KOHBEKLUS,
' U3Iy4YeHHE
KonnuectBo  TemioTsl.  YaenbHas — TEMIOEMKOCTh
6.9
BELIECTBA
TermmooOMeH W TemIOBOE paBHOBecHE. YpaBHEHHE
6.10
TEIJIOBOro OanaHca
6.11 [InaBneHue U oTBepAEeBaHNE KPUCTAUNIMYECKUX BEIIECTB.



6.12

6.13
6.14

6.15

6.16

6.17

Y aenbHas TEIJIOTA MJIaBICHUS

[lapooOpazoBanue 1  koHueHcauus. Mcmapenue.
Kunenue. VYaenbHas  Ttemiora mapooOpa3oBaHUS.
3aBUCUMOCTbh TEMIEpaTypbl KMIIEHUsI OT aTMOC(EpPHOIro

JaBJICHUS
BrnaxHocTs BO3ayxa
DHeprus TOIIMBA. Y IeJbHAs TEII0Ta CTOPAHUS

[Mpuanumer  pabotel  TerioBbix — aurareneit  KIIJ]
TEINIOBOT'O JBUTraTeiisd. TeIIoBhIe ABHTATCIIM M 3aIlluTa
OKpYXaloIIeil cpeasbl

3aKOH COXpaHEHHUS M MPEBPAIIECHUS SHEPTHUH B TEIIJIOBBIX

mporeccax

[IpakTudeckue pabOTHI:

OnpIThI o 0OHapyKEHUIO JNEUCTBUSA cui
MOJIEKYJISIPHOTO IIPUTSDKEHUS.

OneITBl 1O BBIPALIMBAaHUIO KPUCTAJIOB ITOBAPEHHOMN
COJIM WJIU caxapa.

OMnbITHI IO HAOIOACHHUIO TETUIOBOTO PACIIUPEHUS Ta30B,
KHUIKOCTEH U TBEPIBIX TEIl.

Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHILIA.
OnpIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb J1aBJICHUS
BO31yXa OT ero o0bEMa U HarpeBaHUs WM OXJIAXKICHUS.
[IpoBepka rumore3sl JUHEHHOW 3aBUCUMOCTU JIJIMHBI
CTOJIOMKA KHMJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPATYPBI.

HaGmonenne u3MeHeHUs BHYTPEHHEW PHEpPrHM Tela B
pe3yJipTare Terionepeaayu U paboThl BHEIIHUX CHUIL.
HccnenoBanue sBIEeHUS TEIUIOOOMEHA MPU CMEIINBAHUH
XOJIOAHOU U rOpsiYey BOJBL.

OnpeneneHne KONMMYECTBA  TEIJIOTHI, IOJyYEHHOTO
BOJIOM IpU TEIUNIOOOMEHE ¢ HarpeThiM MeETaUTMYECKUM
LWIVHIPOM.

Ornpenenenne yaenbHOU TEIII0OEMKOCTH BEIIECTBA.



6.18

6.19

I/ICCJ'IGI[OBEIHI/IG nponecca UCrapeHus.
OHpeI[eJIeHI/IG OTHOCHUTEIbHOMN BIaKHOCTH BO31yXa.

OmnpeneneHue yeIbHON TEIIOTHI IUIABICHUS JIbJA.

dusnueckue SBICHHS B TPUPOJAC: TOBEPXHOCTHOE
HaTSKCHUC W KAllWUIAPHBIC ABJICHUSA B HOPUPOAL,
KpHUCTaJUTBI B Tipupoze, u3nydenue ConHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCTA.

TexHuueckue  yCTpPOMCTBA:  KamWJUIAPBI, IPUMEPHI
WCIONIb30BAaHUSl KPUCTAIJIOB, KHJIKOCTHBIA TEPMOMETP,
JaT4uK TEMIIEPATyphl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, THTPOMETpPbI, ICUXPOMETp, MapoBas TypOMHa,

JIBUTATEh BHYTPEHHETO CTOPaHUsI.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

SHCKTpI/ISaHI/IH TCII. I[Ba poada 3JICKTPUUICCKUX 3apa10B

B3anmopeiictBue 3apsokeHHBIX Ten.  3akoH  KynoHa
(3aBHCHMOCTH CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TE OT

BEJIMYMHBI 3aps/I0B U PACCTOSTHUS MEXY TEJIaMH)

DnekTpuyeckoe mnosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO
nons. IIpyuHIMO Cyneprno3uiuu 3IEKTPUUECKUX MoJen
(Ha KaYeCTBEHHOM YPOBHE)

Hocurenn »snexkrpuyeckux 3apsaoB. DleMEHTapHbIN
anekTpuyeckuil 3apan. Ctpoenue atoma. IlpoBonHuku n
TUDJIEKTPUKU

3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsaa
DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILIECTBOBaHMS
3JEKTPUYECKOTO TOKA. MICTOUHHMKHM MOCTOSIHHOTO TOKa
HevictBus BJIEKTPUYECKOTO TOKa (TemtoBoe,
XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUIKOCTSX U razax

OnekTpuyeckas unenb. Cuia ToOKa. DJNEKTPUUYECKOE

HaIps’KCHUC



7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

COHpOTI/IBHCHI/IC IMPOBOJHUKA. VY nennHOE

COHpOTI/IBHeHI/Ie BEIIECCTBaA
3akon Oma 15 ydacTKa Lenu

IlocnenoBaTenpHOE n napaajiCJIbHOC COCOAUMHCHUC

MIPOBOJHUKOB
PaGorta ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
Hxoyins — Jlenua

DNeKTpuYecKue e U MOTPEOUTENH SIEKTPHUSCKON

sHepruu B ObITy. KopoTkoe 3aMbikaHne

IlocTrosiHHBIE MarHuTbl. B3amMoIeicTBHE NOCTOSHHBIX

MarduToB

MarautHoe T1I0jIe. MarHuTHoe 1I0jIe 3eMJIM M €ro

3HAa4YCHUC IJIA )KU3HHU Ha 3emiie

OmngIT 9pCTez[a. MarauTHoOe ToJe QJICKTPHUYICCKOI'O0 TOKA.

IIpuMeHeHue 2IIEKTPOMarHuTOB B TEXHUKE

JleiicTBE MarHUTHOIO TOJS Ha IPOBOAHMK C TOKOM.
DneKTpoABUTaTeIb MOCTOSIHHOIO ToKa. Mcmonbs3oBanue
JJIEKTPOJBUraTeaeii B TEXHUYECKHX YCTPOMCTBAaX M Ha

TpaHCTIOpTe

Oneitel  @Papages.  SIBieHune  3IEKTPOMArHUTHOMN

naaykuud. [Ipasuno Jlenna

DIEeKTPOTreHepaTop. CriocoOsr MOy YEHUs
BJIEKTPUYECKON SHEPIUMu. DNEeKTpOCTAaHIIMK  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHCPIrun

[IpakTudyeckue paboOTHI:

OnbITH IO HAOMIONEHUIO IEKTPU3AINH TNl MHITYKITHEH
Y TIPU CONPUKOCHOBEHHH.

HccnenoBanue NeHCTBHUS AJIEKTPHUYECKOTO OIS  HA
MIPOBOJIHUKY U JHIJICKTPUKH.

COopka u TmpoBepka pabOTHl DSJIEKTPUUYECKOW IIETH
MOCTOSTHHOTO TOKA.

W3mepeHune u peryaupoBaHue CHIIbI TOKA.
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W3mepeHune u peryaupoBaHue HapsHKEHUs.
I/ICCJIC,Z[OBaHI/IG 3aBUCHUMOCTH CUJIbI TOKA, UAYUICTO YCPC3
PE3UCTOP, OT COTPOTUBIICHUS PE3UCTOPA U HATIPSHKEHUS
Ha pe3UCTope.

OnbITHI, JIEMOHCTPHUPYIOIUE 3aBUCUMOCTh
JIEKTPUYECKOTO COMPOTHUBICHHUS NPOBOJHHKA OT €ro
JJIMHBL, TUTOMIAAW TONICPCYHOT'0 CCUCHUA U MaTCpHraJia.
[IpoBepka mpaBuia CIOXKEHHUS HANPSOHKEHUN TIpU
MOCJIEI0OBATEIbHOM  COCIMHEHUHM JABYX PE3UCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH MapaieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHue  pabOTHI
IEKTPUUECKOTO0 TOKA, WAYILIEr0 4Yepe3  pPEe3HucTop.
OmnpeneneHue  MOLIHOCTH  3JIEKTPUUECKOrO0  TOKa,
BBIJIENIIEMON Ha pe3uctope. VccnenoBanue 3aBUCUMOCTH
CUJIbl TOKA, UAYUICTO 4Cpe3 JIaMIIOUYKY, OT HAIIPAKCHUA
Ha Hell. Onpenenenue KITJI narpeBarens. MccnenoBanue
MarHuTHOTO B3aMMOJEHCTBHS IMOCTOSHHBIX MAarHHUTOB.
W3ydyeHue MarHUTHOTO T0JIs MOCTOSIHHBIX MarHUTOB MPH
Hnux OG’bGI[I/IHeHI/II/I u Pa3saCICHUN. HCCHGI[OB&HI/IG
JIEUCTBUSA JIEKTPUYECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITEl,  JEMOHCTPUPYIOIIHME  3aBHCHUMOCTb  CHJIBI
B3aUMOJICHCTBUS KAaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HallpaBlIeHHs TOKa B KaTywke. M3yudeHue

I[el\/JICTBI/ISI MAaroiuMTHOIO IO Ha IMPOBOJHHUK C TOKOM.

KoncTpyuposanue u U3y4CHUE paboThI
3JIEKTPOABUTATEIS. N3smepenne KITI
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCIICAOBAHUIO ABJICHUA BHGKTPOMaFHHTHOfI HHIAYKIWHA:
HUCCIICAOBAHUC W3MCHCHUH 3HAYCHHSI U HampaBJICHUA

WHAYKIIHOHHOTO TOKa
dusznueckue SBJICHUS B TMPUPOJE: DIICKTPUUECKHE

SBJIEHUST B  aTtMocdepe, INEKTPUYECTBO  IKUBBIX

OpPraHU3MOB, MarHUTHOE ToJe 3eMiH, Apeid IMOJ0COB,



9 KUIIACC

Kon

paszaena

7.22

Koz >nemenra

POJIb MAarauTHOI'O IOJIA AJIA KU3HU Ha 36MJ’I€, MOJISIPHOC

CHUAHUC

TexHuueckue yCTpOWCTBA: AJIEKTPOCKOMN, aMIepMeTp,
BOJILTMETp, PEOCTaT, CUETUUK DJICKTPUUECKON SHEPIUH,
9JIEKTPOOCBETUTENFHBIE ~ TPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MpeIOXpaHUTENH, JJIEKTPOMArHUT, 3JIEKTPOJBUTATENb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSSHHOT'O TOKA

HpOBepHeMHC 9JICMCHTHBI COACPIKAHUA

MEXAHUWYECKUE ABJIEHUA

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

MexaHuueckoe JIBHKCHHE. MaTepI/IaHLHaH TOYKa.

Cucrema orcuéra
OTHOCUTENBHOCTh MEXAaHUYECKOTO IBUKECHUS
PaBHOMEpHOE IPSAMOJIIMHEWMHOE JBUKEHUE

HepaBHoMepHOe npsiMonnHeiiHoe nBukeHue. CpenHsas
U MTHOBEHHas CKOPOCTb Tejla IPH HEPaBHOMEPHOM

JIIBUKCHUU

Yckopenue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE

IBYDKEHUE
CBoOoanoe nmageHue. OnelTel [ anuies

PaBHOMepHOE nBHKEHME MO OKpyx)HOCTU. llepmon wu
gactota oOparienus. JIuHelHass ¥ yrjaoBas CKOPOCTH.

[{eHTpOCTpEMUTEIBHOE YCKOPEHHE
IIepBeb1it 3ak0H HproTOHA

Bropoii 3akon HerotoHa

Tperuii 3akoH HeroTroHa

[TpyHIMI CyneprO3ULINHN CHUIT
Cuna ynpyroctu. 3akoH ['yka

Cuia TPCHUA: CHUJIa TPCHHUA CKOJIbKCHHSA, CHJIa TPCHUA

IIOKOS1, APYTHE BUABI TPEHUS



8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

Cuma TSKECTH M 3aKOH BCECMHUPHOI'0 TATOTCHUA.

YckopeHne CBOOOHOTO TIaICHUS

IBwxenne  munaHer  Bokpyr  Connua.  Ilepsas

KOCMHYECKasi CKOPOCTh. HeBecoMocTh 1 meperpy3ku

PaBHOBecue MaTepuanbHOU TOYKH. AOCOIOTHO TBEPIOE

TCII0

PaBHoBecue TBEPHOro Tena € 3aKPEIUIEHHOW OCBIO

BpauieHuss. MomeHT cwibl. LleHTp Tskectn

Nmnynsc Tena. M3menenne umiynbsca. UMIyJibC CHITbI
3aKOH COXpaHEHMs UMITyJIbCa

PeaktuBHOE nBHXKEHUE

Mexanunueckast paboTa U MOUTHOCTb

PaGota cun TsDKecTH, ynpyroctd, TpeHus. CBs3b

SHEPTUH U PaOOTHI

HOTCHHI/IaJ'IBHaSI OHEPIruia TCIa, IIOAHATOI'O Hazg

MMOBCPXHOCTBIO 3emin
IToteHnuanbpHas SHEPIuUsa coxaTon NPy KUHbI

Kunernueckas OHEPIus. TeopeMa 0 KHUHETHUYECKOH

SHEPTUU
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

[IpakTryeckue pabOTHI:

OmpenenieHne CpeaHEeH CKOPOCTH CKOJBXKEHUs Opycka
WIM JIBWKEHUS IIapuKa IO HAKJIOHHOM IUIOCKOCTH.
Omnpenenenrue yCKOpEHUsl Tela MPU PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKJIIOHHOW IIJIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IYTH OT BpPEMEHH IIpH
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HauyaJIbHOM CKOPOCTH.
[IpoBepka THUIOTE3Bl: €CIM MPHU PABHOYCKOPEHHOM
JBIDKEHUH 0e3 HayalbHOW CKOPOCTH IyTH OTHOCSATCS
KaKk psa HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIbKEHUS
OT CHUIbl HOPMaJIbHOrO JaBieHusa. OmpeneneHue

Kod(pduImeHTa TpeHUs CKOJbkeHus. OmnpenencHue



8.28

8.29

KECTKOCTH MpYyXHHBL. OmnpeneneHue padOThl CUIIBI
TpEHHs] TpU PABHOMEPHOM JIBJKEHUM Tela IO
TOpPU30HTANIBHON TOBepXHOCTH. OmpeneneHue padboThI
CWJIBI  yOpYrocTM  Ipu  NOAbEME  TIpy3a C
UCIIOJIb30BAaHUEM  HEMOABM)KHOTO M IOJBHMIKHOIO

0JIOKOB

@H:;qucxne SBJICHUSA B npnpo;[e: HpI/IJII/IBI:I Hn OTJIUBHI,
nBrokeHue T1iaHeT COJIHEYHOW CHUCTEMBbI, PEaKTUBHOE

ABHUIKCHUC KMBBIX OPraHU3MOB

TexHuueckue  yCTpOMCTBA:  CHOUMAOMETP, JAaTUYUKHU

MIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5
9.6

9.7

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH

KoJIeOaHMIi: nepuon, 4acroTa, aMIuiuTy 1a

Marematnueckui u MPYKUHHBIN MAasiTHUKHU.

[IpeBparienue 3HEprun IpH KOJI€OATETHHOM JIBHKCHUT

3aryxatomue KoyiebaHus. BbIHYXIeHHBIE KoseOaHUS.

Pe3onanc

Mexanandeckre BOJIHBI. CBOHCTBA MEXaHMYECKHX BOJIH.
[IpononbHbie W MonepeyHble BOMHBL. J[JIMHA BOJIHBI U
CKOpPOCTbh €€ pacnpocTpaHeHUs. MexXxaHU4eCKHUE BOJIHBI
B TBEPAOM TeJI€, CENCMHUYECKHE BOJIHBI

3Byk. [’ poMKOCTb 1 BbICOTa 3ByKa. OTpaxKeHue 3ByKa
Wudpa3Byk u ynpTpa3Byk

[TpakTuueckue paboOTHI:

OmpeneneHue YacTOThl HW  IepuoAa  KoJjieOaHUU
MaTeMaTUYEeCKOT0 MasiTHUKA.

Ompenenenne YacTOThl M IepuoAa  KoJjieOaHUM
MPYKUHHOT'O MAsITHUKA

UccnenoBanue 3aBUCUMOCTH  mepuoja  KosieOaHMid
MOABEIIEHHOTO0 K HUTU TIpy3a OT JUIMHBI HHTH.
UccnenoBanue 3aBUCUMOCTH mepuoja  KosieOaHMit
MPY’KUHHOTO MasATHHKa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH nepuojaa KOJIEOaHUI rpy3a,

IMOABCIICHHOI'O K HUTH, OT MACChl I'py3a U JKECTKOCTHU



10

11

9.8

9.9

npyxuHbl. M3Mepenne yckopenus cBOOOAHOTO NaieHUs
dusnueckue SBICHUS B MPUPOJE: BOCHPHUATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHUYECKUE BOJIHBI,
IyHaMH, 9XO

TexHuyeckue yCTpOMCTBA: 53XOJOT, HCIOJIb30BAHUE

YIIbTpa3ByKa B OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

1041 DNEeKTPOMarHuTHOE ToJie. DIEKTPOMArHUTHBIE BOJHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [Ikana 351eKTPOMAarHUTHBIX BOJIH
103 OnexTpoMarHuTHas npupoga cBera. CKOpoCTb CBETA.
' BonHoBbIE cBOlICTBa CBETa
[TpakTrueckue pabOTHI:
10.4 N3yueHne CBOWCTB  DJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa
Ousuyeckue SABICHHUS B MpUpoje: OHOIOTUYECKOE
10.5 neiicTBue BUJUMOTO, yIIBTPa(UOIETOBOTO U
PEHTTEHOBCKOTO M3Ty4YeHHM
106 Texanueckue YCTpOWCTBA: UCIIOJIb30BAaHUE
' ANEKTPOMATrHUTHBIX BOJH JJISi COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JlyaeBast monens cBeta. IcTOUHHMKY cBeTa
11.2 [IpssMonuHEITHOE pacIpoCTpaHEHHUE CBETa
Ortpaxenue cBeta. [1nockoe 3epkasio. 3aKOH OTpaKEHUS
11.3
cBeTa
114 [Ipenomiienne cBeta. 3akoH NPETOMIICHUS CBETa.
' [TosnHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop aydeil B TMH3E
118 Ontuyeckast cucrema Qoroarnmapara, MHKPOCKONA M
' TeJecKomna
117 I'maz kak onTuyeckas cucrema. biau3opykocth H
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiThl HetoTOHA.

CroxeHne CneKTpaJIbHBIX LBETOB. Jlucnepcus cBera
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[TpakTuyeckue paboOTHI:

HccnenoBanne  3aBUCHUMOCTM  yrjia  OTpPaKEHHUS
CBETOBOI'O JIy4a OT yIJIa aJCHHUS.

N3yyeHne xapakTepUCTHK H300pa)K€HHsI NpEeAMETa B
IUIOCKOM 3€pKaje.

HccnenoBanne  3aBUCHUMOCTH — yIjla  NPEJIOMIICHUS

CBCTOBOTI'O JIy4a OT yTJia MaACHUA Ha I'PaHULIC «BO3AYX —

11.9 CTEKJIION.
[Tonyuenne wu300pakeHHW C TMOMOIIBIO COOHMpArOIIEH
JIUH3BL.
Ompenenenne (HOKYCHOTO PACCTOSIHHS M ONTHYECKOU
CHJIBI COOMPAIONICH JTMH3HI.
OnbITHI 10 Pa3IoKEHUIO OEJI0T0 CBETa B CIEKTP.
OnpITH MO BOCHPHUSTHIO I[BETA TMPEAMETOB NpPH UX
HaOIIOJICHUH Yepe3 [IBETOBBIC (PHIIBTPHI
®dusnyeckue sBiaeHus B npupone: 3atMeHuss ConHua u
11.10 JlyHbl, 1[BE€Ta TeN, ONTHUYECKUE SIBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
1111 TexHuueckue yCTpOMCTBA: OYKH, MIEPUCKOTI,
' ¢doToanmapar, ONTUIECKHE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
121 OmnbiTel Pesepdopna u miaHetapHas MOJENb aToMa.
' Mogens aroma bopa
199 Hcnyckanme W TMOTJIOMICHHE CBETa aTOMOM. KBaHTHI.
' JIuneityaTpie CIEKTPhI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenne artomHoro snapa. HykinonHas Mozaenb
' aTOMHOTO siapa. M30Tomnsl
195 PanuoakTtuBHble mpeBpamieHus. [lepuon momypacmana
' ATOMHBIX SITICP
128 SAnepHble peaknuu. 3aKOHBI COXPAaHEHUS 3apsIOBOTO U
' MaccOBOTO YHCEl
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U SHEPTUU
12.8 Peaknuu cuHTe3a M AeneHus saep. VICTOUHUKY SHEpTHH



12.9

12.10

12.11

12.12

ComnHna u 3B€31

Snepnas osHepretuka. JleWicTBUE  paAMOAKTUBHBIX

I/ISJ'Iy‘-ICHI/II\/'I Ha JXUBBIC OPIraHU3Mbl

[IpakTuyeckue pabOTHI:

HaGmronenne CrulomHbIX W JIMHEWYATBIX  CIIEKTPOB
U3ITy4YEHUS.

HccnenoBanue TPEKOB: M3MEPEHHE JHEPTUU YACTHULIBI
10 TOPMO3HOMY TyTH (110 (hoTOrpadusim).

W3mepeHune paanoakTUBHOTO (poHa

@usznueckue SBJICHUS B IPUPOJE: E€CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE TyuH,
pPaAMOaKTUBHOE W3Iy4YEHHE MPUPOAHBIX MMHEPAJIOB,
NEICTBUE pAaJUOAaKTHBHBIX M3IyYCHMM HAa OpraHu3M

YCI0BCKa

Texanueckue yCTpOWCTBA: CIIEKTPOCKOII,

HH,I[HBH,HyaHBHLIﬁ AO3UMETP, KaMEpa Bunscona



ITPOBEPAEMBIE HA OI'D 110 PU3UKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIETI'O OBPA3OBAHMUA

Kon
NPOBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMS K NPeAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOTI0 0011ero odopasosanns Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKK B  HAYYHOM  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOH CBSI3U
U TO3HABAEMOCTU SIBJICHUH MPUPOJBI, O POJIM DSKCIEPHUMEHTa B
¢usuke, o cucremooOpasyiomed poau (GU3MKKM B Pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJOTUH, 00 3SBOJIIOLUHU
¢u3nYecKUX 3HAHUNW U UX POJHM B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTMHE MHUpaA, O BKJIAJE POCCUHCKUX M 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO

Mupa, pasBUTUC TEXHUKHU U TEXHOJIOT Ut

3HaHHMA O BHUJAX MaTepuu (BEIIECTBO U TOJE), O ABMKCHHHU Kak
croco6e CyIIecTBOBaHUsI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHON TeopHuH
CTpOEHHS BelIeCTBa, O (U3MYECKOH CYIIHOCTH SIBJICHHM HPUPOJIBI
(MeXaHWYEeCKUX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U KBaHTOBBIX);
yMEHHE pa3anyath SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX aHHOE (pU3MYecKoe SBICHHE,
yMEHHE pPacrlo3HaBaTh MPOSBIECHUE U3YyUEHHBIX (PU3NYECKUX SBICHUN
B OKpYXalollleM MHpE, BBIIEsAsI MX CYLIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Bnagenue ocHOBaMM MOHSATUWHOIO armapara M CHUMBOJIUYECKOTO
sI3pIKa (PU3UKHU U WCIIOJIb30BAHME WX JJIS PElIeHHUs Y4YeOHBIX 3a/1ad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBICHUS U

IIPpOLECChI, UCITOJIB3Y (byHI[aMCHTaJ'ILHBIe N OMIIMPUYICCKUEC 3aKOHBI

YMeHure onuchiBaTh HN3YYCHHBIC CBOMCTBA T€I U (1)I/I3I/I‘IGCKI/IC SABJICHUA,

WCTIOJB3Y S (PU3MUECKHUE BETUIHHBI

Bnamenue oOcCHOBaMHM METONOB HAYYHOTO TIIO3HAHHA C Y4ETOM
coOrofeHus MpaBuil OE30MacHOr0 TpyjAa: HaOmoaeHue (U3NYECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITEIbHO COOMpPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY

W3 JaHHOTO Habopa 00OpYyNOBaHUS MO MHCTPYKIIMH, OMUCHIBATH XOJI



OTIbITA U 3alUCHIBATh €0 Pe3yJIbTaThl, ((OPMYIUPOBATH BBIBOIbI;
MPOBEICHUE TPSMBIX M KOCBEHHBIX U3MEPEHUH (PH3MUECKUX BEITMUNH:
YMEHHE IUIaHUPOBAaTh M3MEpPEHMs, CaMOCTOSTEIBHO COOUpaTh
JKCIEPUMEHTAIBHYIO YCTAHOBKY II0 MHCTPYKUMH, BBIYUCIITH
3HAUEHUE BEJIMYMHBl M aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJbTATHI C
y4E€TOM 3aJaHHOM ITOTPEHIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECIOKHBIX  JKCIEPUMEHTAJIBHBIX  HCCIEIOBaHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIbHYIO0 YCTAaHOBKY U
IPOBOAMTH  MCCIENOBAHME  II0  WHCTPYKLUHH,  IPEACTaBIATh
MOJTyYCHHbIE 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUJAE TaOIUI] U
rpaMKOB, yUUTBIBATh MOTPEIIHOCTH, J€JIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCIICAOBAaHUA

[lonnmaHue  XapakTepHBIX  CBOMCTB  (pU3MUYECKUX  Mojenei
(MaTepuasibHasl TOYKA, a0COJIIOTHO TBEPIOE TEJIO, MOJETH CTPOCHUS
ra3oB, JXMJIKOCTEH W TBEpABIX TeJ, IIAHETapHas MOJEIb aToMma,
HYKJIOHHAsi MOJEJlb aTOMHOIO sipa) U YMEHUE NPUMEHSTh UX IS

00BsICHEHUS (PU3HMUECKUX MPOIIECCOB

YMeHue oOBSCHATH (PU3MUECKUE TPOLECCHl U CBOMCTBA TEl, B TOM
Yuclle M B KOHTEKCTE CHTyallMd IPAaKTHKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABJIATh IPUUNHHO-CIIEICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yYEHHbIE CBOMCTBA (PU3NYECKUX

ﬂBJ'IeHHﬁ, (I)I/I3I/ILICCKI/IG 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THble 3a1aud (Ha 6ase 2 — 3 ypaBHeHHil),
UCTONB3YSd 3aKOHBI W (OpPMYJBI, CBSI3BIBAIOIINE  (PU3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allUCHIBaThb KpAaTKOE YCJIOBHE 3aJayH,
BBISIBIIATH HEAOCTAIOIINE JAaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBL,
HeoO0XoAUMBIE Ul €€ pelIeHUs, UCIOIb30BaTh CIPABOYHbIC JaHHBIE,
MPOBOJUTH pPacCyYE€Thl M OLCHUBATH PEAIMCTUYHOCTH ITOJYYEHHOTO
3Ha4YeHUs1 (pu3nYecKol BEIMUYUHBI; YMEHHUE OINpPENeNATh Pa3MepHOCTh

(U3NIECKOI BETUYNHBI, TIOYISHHOW NPU PEIICHUH 3a/1a4H

VYmMmenne XapaKTCpUu3oBaTh MMPUHIUIIBI I[ef/'ICTBI/ISI TEXHUYCCKUX
YCTPOWCTB, B TOM YHUCJIC OBITOBBIX MPUOOPOB, M TPOMBIIIICHHBIX
TCXHOJIOTHUYCCKUX IMPOLECCCOB IO UX OIMUCAHUIO, UCITIOJB3Yd 3HAHUA O
CBOMCTBaxX (DU3MYECKUX SBICHUH W HEoOXoauMmbie (u3nyecKue

3aKOHOMEPHOCTH
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YMeHMe HUCHOJib30BaTh 3HAHUS O (PU3MUYECKUX SABICHUAX B
MOBCETHEBHON KHM3HH Il obOecnieueHUs OE30MacHOCTH  TIpU
oOpamieHun ¢ OBITOBBIMM ~ IpuOOpaMM M TEXHUYECKUMHU
YCTPOHCTBAMH, COXPAHEHHUS 3JI0pOBbsI W  COOJNIONEHUS HOPM
JKOJIOTUYECKOr0 IIOBEIEHHUS B OKpYXaloLled Cpeae; MOHMUMaHUE
HEOOXOJMMOCTH TIPUMEHEHHsS JOCTIKCHHNA (UMUK W TEXHOJIOTUH

IJI palquOHAJIBHOTO IIPUPOAOIIOJIE30BaAHUS

OneIT moMcKa, TpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMAIUH
(Gu3NYECKOro CcoAepKaHus C MCIOJIb30BaHHEM HH(OpPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHMH; YMEHHUE OLICHMBATh JOCTOBEPHOCTh
MOJIyYeHHON WHGPOpMAIMd HAa OCHOBE HWMEIOIIUXCS 3HAHUN U
JOTOJHUTEIBHBIX ~ MCTOYHUKOB; YMEHHME  MCIOJb30BaThb  IpPHU
BBITMOJIHEHUH YYEeOHBIX 33JaHUN HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3MYECKOro coepKaHMsl, CIPABOYHBIE MaTepHUalibl, PECYpChl CETH
WntepHer; BnaneHue 0a30BBIMM  HaBBIKAMH — IpeoOpa3oBaHUs
nH(pOpMalUd U3 OJHOW 3HAKOBOM CHUCTEMBl B JpPYIyl0; yMEHHUE
co3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIbKHMX HCTOYHUKOB



INEPEYEHD 9JIEMEHTOB COJAEP KAHUA, ITIPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema  orcuéra.
OTHOCUTENBHOCTD JIBHIKECHHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBIKeHUe. Cpennsst ckopoctb. Dopmyna amns
1.2 BBIYHCIICHUSI CpeHEeH ckopocTH: V = S/t
PaBHOMEpHOE MPAMOJIMHEHHOE IBH)KEHUE. 3aBUCUMOCTbh KOOpPJIMHATHI Tejla OT
BPEMEHHU B CITy4ae paBHOMEPHOTO MPSIMOJIMHEWMHOTO JIBUKEHUS:
13 (1) =x, +ut
I'paduku 3aBUCUMOCTH OT BpPEMEHH ISl MPOCKIUU CKOPOCTH, MPOSKIIMH
NepeMeIeHusl, MYyTH, KOOPAWHATHl TMPU PABHOMEPHOM MPSIMOIHHEHHOM
JBU>KEHUU
3aBUCUMOCTh KOOpDJMHATHI Tejla OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOIO
NPSIMOJIMHEMHOT O ABM)KEHUS:
2
Se(f) =V, #f+ay* =
F
@opmynbl s TPOEKLIUU TMEPEeMENIEeHUs, MPOEKIUU CKOPOCTH M TPOCKIIUU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JABUKEHUU:
1.4 f)=uy, t+a. -
' ,5‘.\_( ) =y, +a, ? »
U.\'(I) =Up, T4, I,
a,(f) =canst,
Uyy — U, = 201“51'
I'paduky 3aBHCHMOCTH OT BpEeMEHH I NPOCKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TPOEKLUUU IEpEeMEeIIeHUs], KOOpAUHATHl IPH PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM JIBUKEHUU
CBobonHoe mageHue. DopMyIibl, OMUCHIBAIOIINE CBOOOTHOE MAJCHHUE Teia IO
15 BEepPTUKANU (JABW)KEHUE Tela BHHU3 MU BBEPX OTHOCHUTEIHHO IOBEPXHOCTHU

3emin). I'paduku 3aBUCMMOCTH OT BPEMEHH [UIsI TMPOEKUIUH YCKOPEHHMS,

IPOEKIUH CKOPOCTH M KOOPAMHATHI MpU CBOOOAHOM TMAJACHMM Tela IO



1.6

1.7

1.8
1.9

1.10

1.11

1.12

BEPTHKAIH
CkopocTh pPaBHOMEPHOIO JBIKEHHS Tejla IO OKpYXHOCTH. Hampasnenue
CKOPOCTH.

@opmyna Uid BBIYUCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TMEPHOJ]

oOpartneHus:
2nR
L=
T

LlenTpocTtpemurensHoe yckopeHue. HampaBieHne NEHTPOCTPEMHUTEIBHOTO

yckopeHus. @opMyiia 17151 BBIYUCIEHUS YCKOPEHUS:

®opmyia, CBSI3bIBAIONIAs IEPUOJ M YACTOTY OOpalIeHUS:

el
T

Macca. IInoTHOCTE BenlecTBa. cI)OpM}/J'IEI JJIA BBIYHMCIICHUA IIJIOTHOCTH

Cuna — BekTopHas usnueckast BenuurHa. CIoKeHue CHl
SBnenune unepuuu. [lepsriit 3akoH HeroToHa
Btopoii 3akon HerotoHa:
F=m-da
CoHarnpaBIe€HHOCTh BEKTOpA YCKOPEHHUsI Tela U BEKTOpa CUJIbI, ACHCTBYIOLIEH Ha
TEJ0

Bzaumoperictue ten. Tpernit 3akoH HeroToHa:

Fr=—Fi

TpeHI/IC IMMOKOS U TPCHUC CKOJILXKCHUA. (DopMyJIa AJId BBIYUCIICHUA MOAYJIST CHUJIbL

TPEHUA CKOJIBXKCHUS:



1.13

1.14

1.15

1.16

1.17

1.18

F_=pn-N

Hedopmaruss tenma. Ympyrue u Heynpyrue nepopManuu. 3aKOH YIPyTon

nedopmaruu (3axoH ['yka):

F=Ik-Al

BcemupHoe Tarorenue. 3aKOH BCEMUPHOTO TATOTEHUSA:
my -1,
F=G. 1 _2
R
Cuiia TshKecTd. Y CKOpeHHe CBOOOTHOTO TaACHHUS.
dopmyna ajist BEIYUCICHHS CUJIBI TSHKECTH BOJIM3M MOBEpXHOCTH 3emun: F = mg.
JBmxenue mnanet Bokpyr Connna. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs u neperpysku
Wmnynbce Tena — BekTopHast (pu3nyeckasi BeITUUMHA.
b=mo
Nmnynsce cuctemsl Ten. M3MeHeHne umnyisca. IMItynbe cuibsl
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTON CUCTEMBI TE:
D=nyUy +in, U, =const
PeaktuBHOE NBHXKEHUE

Mexanuueckast pabora. @opmyria it BBIMUCICHHS paOOThI CHIIBL:

A=Fscosa

Mexanudeckasi MOIITHOCTb:

n=4
r

Kunernueckas n MOTCHIHAJIbHAs SHCPIrus. q)OpMy.TIa JJIS BBIYHUCIICHUA

KUHETUYECKON SHCpFI/II/II
1 E_J'z
E =
2

Teopema o kuHeTnyeckoil sHeprun. dopmMyna st BBIYUCIECHUS TOTEHIIUATBHOU



1.19

1.20

1.21

1.22

1.23

OHCPIuM TCjia, IOAHATOrO

HaI 3eMIIEH:

E,= mgh

MexaHudeckasi SHEPTHs:

E=E.+E,

3aKOH COXpaHEHMsI MeXaHN4eCcKon sHeprun. Gopmyiia A 3aKOHA COXPAHEHUS

MEXaHHYECKOU SHEPIHUU B OTCYTCTBUC CUJI TPCHUA: E = const.

[IpeBpanieHne MexXaHU4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHUS.

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Moment cuisl; M - Fl.

VYcioBue paBHOBECHS phluara:
M +M, +..=0
[MoxBwxHbIHN 1 HenoABWXKHBINA 0s10ku. KIT/I mpocThIX MeXaHU3MOB,

n= Anonesnas
AS&II:E‘IEHH&H

[laBienue TBEpIOrO TEINIA.

@dopmya 11 BBIYUCIICHMS 1aBJICHHS TBEPIOTO Tena:

_F
P==-

JlaBnenue raza. ATMocdepHoe TaBieHue.
FHI[pOCTaTI/I‘-ICCKoe AaBJICHUC BHYTPH KUAKOCTHU.

CDopMyJIa JJI BBIYMCJIICHUA OaBJICHUS BHYTPHU JKUAKOCTH:

p=pgh+p_,

3axoH Ilackans. ['mapaBnudeckuii npecc

3akoH Apxumena. Popmysia Ui ONPEACTCHUS BBITAJIKUBAIOLICH

JIEUCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B JKUIKOCTD WM ras:

F_jm. =pgv

Ycnopue niaBanus Tea. [lnaBanue CYJOB 1 BO3AYyXOILIaBAHUEC

CHIJTBI,



1.24

1.25

1.26

1.27

1.28

1.29

1.30

MexaHndeckue KoyeOaHHUs. AMHJ'II/ITy,I[a, nepuoa MW 4YacTtora KOJIEOAHHUH.

®dopmyiia, CBA3bIBAIOLIAS YACTOTY U IEPHOJ KOJIECOaHUI:

MaremaTuuecKuil M MNPy XKUHHBIM MasTHUKU. [IpeBpamieHue sHepruum Ipu

K01e0aTeIbHOM ABUKEHUN
3aryxatomue kojaebanus. BeinyxneHHbie konebanus. Pezonanc

MexaHndecKrue BOJIHEI. HpO,Z[OJ'II)HBIC N TIOIICPCUYHBIC BOJIHEI. I[J'II/IHa BOJIHbI U

CKOPOCTD paClpoOCTPaHCHUS BOJIHBI:

L=v-T

3Byk. ['poMKkocTs U BbIcOTa 3Byka. OTpakeHHE 3BYKOBOW BOJHBI Ha TPaHUIIE
ABYX CpCA. HHq)pa3BYK " YJIbTPAa3BYK

IIpakxmuueckue pabomul

W3mepenune cpenHedl MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHUIIBI; >KECTKOCTHU
NpPY>XUHBL, KOA((GUIIMEHTAa TPEHUS CKOJIBXKEHHS; paOOTHl CHIIBI TPEHUS, CHIIBI
YOPYTOCTH; CpEeIHEH CKOPOCTH IBUXKEHHS OpycKa MO HAKIOHHOHN IJIOCKOCTH;
yCKOpeHUsi OpycKa Mpu JABM)KCHHUH 110 HAKJIOHHOW IUIOCKOCTH; YacTOThI M
nepuoAa KoyieOaHUN MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl U MepHoja
KoJieOaHUH TIPYKMHHOTO MasTHUKA, MOMEHTA CHJIbI, ICHCTBYIOIIETO HA pPhIYar;
paboThl CHJIBI YIPYTOCTH MpPU THOABEME Tpy3a C TOMOIIBIO HEMOABHKHOTO
0510Ka; paboThI CHUJIBI YIIPYTOCTH MPU MOJBbEME TPy3a C TIOMOUIBIO TTOABIKHOTO
OoKa.

HccrnenoBanne 3aBUCHMOCTH apXMMEIOBOH CHIIBI OT 00BEMa IMOTPYKEHHOM
YacTH TeJa U OT IJIOTHOCTH KUAKOCTU; HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHUIIBI
OT MACCHI T€JIa; CUJIbI TPCHUS CKOJILXKCHUA OT CUJIbI HOPMAJIBHOT'O AABJICHUSA U OT
poJia TIOBEPXHOCTH; CHIIBI YIPYTOCTH, BOSHHUKAIOUIEH B MPYXKHHE, OT CTEIECHU
nedopMaluu MPY>KUHBI, YCKOpEHUs: Opycka OT yria HaKJIOHA HaIpaBIISIONICH;
nepuoAa (4acToThl) KoueOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoja
KOJICOAHUH TPY)KMHHOTO MAasTHHUKA OT MAacChl Tpy3a M JKECTKOCTH TPY>KUHBL,
UCCJIEIOBAaHHE HE3aBHCHUMOCTH MEpHOJa KOJIEeOaHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHS phluara
Qusuueckue ANeHUs 6 npupode: TIPUMEPHl ABIKEHUS C  Ppa3IMYHBIMU

CKOPOCTSIMU B )KMBOW M HEXWBOU MPUPOJIE, IEUCTBUE CUIIbI TPEHUSI B IPUPOJIEC U

TCXHUKC, TMPUWIHNBBI W OTJIUBBI, JABWKCHUC TIJIAHCT ConHeyHom CHUCTCMBI,



1.31

2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

2.10

2.11

PEaKTUBHOE JIBUKEHUE JKUBBIX OPTaHU3MOB, PblUaru B TEJI€ YEJIOBEKA, BIUSHUE
aTMOC(EpHOTO MaBJICHUS Ha >KMBOW OpraHu3M, IUIaBaHHE DPBIO, BOCIPUATHE

3BYKOB KHUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoticmea.: CUUIOMETP, NATYUKHU TOJOKEHHS, PACCTOSHHS WU
YCKOpPEHUs, JAUHAMOMETp, MOMAMIUIHUKY, PAKEThl, pblYar, MOJBUKHBIA U
HEMOJBMKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
COOOINAOIINECsT COCYbl, YCTPOMCTBO BOAOIMPOBOAA, THUAPABIUYECKHUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC, apeoMeTp, HXOJOT,
UCIIONIb30BaHUE YIBTPa3BYKa B OBITY U TEXHUKE

TEITJIOBBIE SABJIEHUA

OCHOBHBIE  TOJIOKEHUS  MOJEKYJISIPHO-KMHETHUYECKOM TEOPUU  CTPOCHHUS
BelecTra. Monenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHHM BEIECTBA.
Kpucrannnueckue u amopdHbie Tena

JBwxenne wyactun BemecTBa. CBS3b CKOPOCTHM JABWKEHUS YacTHL[ C
Temrneparypoii. BpoyHoBckoe nBmxkenue, Tudpy3us

CmaunBaHue U KallWUISIPHBIE SIBJICHUS

TennoBoe pacHIMpeHHe U CKaTUE

TennoBoe paBHOBecHE

BryTtpennsist sHeprusi. Pabora u Teruiomepenada Kak CIOCOOBI M3MEHEHUS
BHYTPEHHEHN YHEPTUHN

Buap! Tenonepenayn: TEIUIONPOBOIHOCTh, KOHBEKITHUS, U3TyUCHHE

HarpeBanne wu oxnaxzaenue Tten. KoauuecTBO  TEINIOTHI. Y enbHAs

TEIUIOEMKOCTD:

O=cm(t,—1)

3aKoH COXPAaHCHUS SHEPruv B TCIUIOBBIX IIPOLECCAX. ypaBHeHI/IC TCIIJIOBOT'O

Oamnanca:

O +0, +..=0

Hcnapenne u kKoHaeHcauus. M3MeHeHHME BHYTPEHHEH B3HEPrUM B MPOLECCE
ucrapeHuss U KoHaeHcanuu. KurneHue IKMIKOCTH. YJenbHas TeIioTa

napooOpasoBanus: L = Q/m

Brnaxxnocts Bo3myxa



2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

[naBnenne u Kpuctaumzauus. VI3MeHeHMe BHYTpPEHHEH SHEpruM mpu

IJIAaBJICHUU U KpUCTAJIJIU3allH. YV nenpHas TEII0TA IJIaBICHUS

, 9

-""-:_
m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOIUINBA:

q=Q/m

[puniuns! paboTs! TermnoBbix apuratenei. KITJI termoBoro apuraress

IIpaxkmuueckue pabomvi

N3mepenue ynenbHON TEMIOEMKOCTH METAJUIMUECKOTO IMJIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOM TeMmmepaTypbl (UKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeTblil IWINHAP; KOJUYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LMIMHIPOM, IOCIIE OIyCKaHHs €ro B BOJY KOMHATHOH
TEMIIEPATYpPbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3/yXa; YJAEIbHOW TEIJIOTHI
IUIaBJIeHUs JpAa. lccnenoBaHMe W3MEHEHMs TEMIepaTypbl BOABI  IpU
Pa3IUYHBIX YCJOBMSIX; SIBICHHUS TEIUIOOOMEHA NMpPHU CMEIIMBAHWU XOJIOJAHOM U

FOpH‘ICfI BOJBI; IIpO1IeCCa UCITAPCHUSA

Qusuueckue s61eHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KaNWUIIpHbIE
ABJICHUSI B MPHUPOJE, KPUCTAILIBI B NpHUpoae, uznyudenue ColiHLA, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue ycmpoticmea: KanWUIAPbl, IPUMEPBI UCIIOIb30BAHNS KPUCTAIIOB,
KUAKOCTHBIM TEPMOMETp, NAaTUMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHA, BUraTeslb BHYTPEHHETO

CrOpaHus
DJIEKTPOMAT'HUTHBIE SABJIEHUA
OnexTpuzanys Ten. J[Ba Buaa 3IeKTpUYECKUX 3apsi/iOoB
B3aumopneiicTBue 3apspkeHHBIX Tenl. 3akoH Kynona
3aKOH COXpaHEHUs HIEKTPUYECKOro 3apsia

Onektpuyeckoe tmone. Hanpspk€HHOCTh anekTpuueckoro motist.  [lpuHimn

CYTEePIO3UIINH ICKTPUUECKUX MOJICH (Ha KAYeCTBEHHOM YPOBHE)

Hocurenn onexkrpuyeckux 3apsaoB. /[lelicTBHE 3JIEKTPUYECKOTO IO Ha

aneKkTpudeckue 3apsiabl. [[pOBOJHUKY U TUAIEKTPUKH

[TocTossHHBIN A7eKTpUYECKHUil TOK. JlefcTBUs aiekTpudyeckoro Toka. Cuiia Toka.



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

Hanpsoxenue.

I=qg/t,U=A/q

aﬂeKTpI/I‘leCKOC COIIPOTHUBJICHUC. Y,ZLCJ'ILHOG QJICKTPHUYICCKOC COMMPOTHUBIICHUC!
R =pl/S

3akon Oma miis yuactka snekrpuueckoi rernm: | = U/R

HOCHC,Z[OBEITCHLHOC COCAUHCHHUEC ITPOBOJHUKOB!
I, =1, U=U,+U,. R=R +R,
HapaHHeHLHOG COCAMHCHUC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUS:
U=UpI=1+I;R="2.
CMelIanHble COCOAMHCHU ITPOBOAHUKOB

Pabora u moutHOCTS 3nekTpuueckoro Toka. A = Ult, P = Ul

3akon J[>xoyns — Jlenma:

O=I"-R-t

Onelr Opcrena. MarHuTHOe MoJie MPSMOTO IPOBOAHMKA C TOKOM. JImHum

MarHUTHOM HHAYKIOUHU

MaruutHoe T110JI€ TOCTOSHHOI'O MAarHurta. B3auMOIENCTBHE IIOCTOSHHBIX

MarHuToB
JelficTBe MArHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM
Onebitel @apazes. SBnenue snekTpoMarHuTHOM nHAYKUMuU. [TpaBumno Jlenua

Ipaxmuyeckue pabomuol

W3mepeHue  3I€KTPUYECKOIO  CONPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI 3IEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJAHHMKE
(pe3ucTopsl, TaMIIO4Ka), OT HAMPSHKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCHUMOCTH
COMPOTHUBIICHUS OT JUIMHBI MPOBOHUKA, TUIOMIAIA €r0 TIOMEPEUYHOTO CEUCHUs U

YACJIBHOT'O COIIPOTUBIICHHA.



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

HpOBCpKa npaBujia Uil 3JICKTPUUCCKOTO HAIIPAKCHHUA IIPU HTOCICAOBATCIIBHOM
COCAWMHCHHUHN IIPOBOAHUKOB, IIpaBuWjia OJId CHJIBI JBJICKTPUYCCKOTO TOKa IIpU

napajijieJIbHOM COCANHCHUHN ITPOBOAHNKOB (pCSI/ICTOpBI u HaMHO‘IKa)

Qusuueckue sA6leHUs 6 Npupolde: DBICKTPUUECKUE SBIEHUS B arMmocdepe,
AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0Je 3eMJd, Ipel( MOIOCOB,

POJIb MAarHuTHOTI'O ITOJIA AJIA )KU3HU Ha 3CMJ'IC, IMOJIAPHOC CUAHUC

Texnuueckue ycmpoticmea: DSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETUMK  DJIEKTPHUYECKOW  DHEPrUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
HarpeBaTeJIbHBIC AIEKTPONPUOOPHI (mpumepsr), AJIEKTPUICCKUE
MNpCaAOXPAHUTCIIN, DJJICKTPOMAI'HUT, OJICKTPOABUTATCIIbL IIOCTOSIHHOI'O TOKa,

reHepaTop MOCTOSTHHOTO TOKa
OnexkTpoMarHuTHbIe BOJHBIL. [1Ikana 35eKTpOMarHUTHBIX BOJIH
JIyueBast mozenb cBeta. [IpamosinHeEHOE pacIpOCTPaHEHNE CBETA
3akoH oTpaxeHus cera. [lnockoe 3epkano

[Ipenomnenne cBeta. 3aKOH MPETOMIIEHHSI CBETA

Hucnepcus ceeta

JInnza. Xox nydeit B nuH3e. DokycHoe paccrosiHue NHMH3BL. OnTuyeckas cuia
mmnse: D = 1/F

I'ma3 xak ontndeckas cucrema. OnTHueckue mpruoopsl

IIpaxmuueckue pabomul

M3mepeHne ONTHYECKOW CHIIBI COOMparomiell JIMH3BI; (POKYCHOTO DPACCTOSIHUS
coOuparomied JMH3Bl (IO CBOMCTBY paBEHCTBa pa3MepoB IpeAMETa U
U300pakeHHsI, KOTrJa TpeIMeT paclojioKEeH B JTBOWHOM (DOKyce), MmoKaszaTens
IPEJIOMIICHUS CTEKIIA.

HccnenoBanue CBOHCTBA N300pakeHHs, TIOTyYSHHOTO C TIOMOIIBIO COOMparoIiei
JINH3BbI, HU3MCHCHUA q)OKYCHOFO PACCTOAHUA ABYX CJIOKCHHBIX  JIMH3,
3aBUCHMOCTH yTJIa TPEIOMIICHUSI CBETOBOTO JIy4a OT yTIJja TMaJeHUs] Ha TPaHHIEe

«BO34YX — CTCKJIO»

Qusuueckue senenus 6 npupooe: 3atmenus ConHua u JlyHbl, 1Bera Ted,

OTNITHYECKHUE sIBJICHUS B atMoc(epe (1iBeT Heba, pedpakius, paxyra, MUPax)

Texnuuyeckue ycmpoticmeéa: OUYKHM, TIEPHUCKOI, QoToanmapaT, ONTHYECKUE

CBETOBOJIBI
KBAHTOBBIE ABJIEHUA

PaguoaktuBHOCTE. Anbda-, 6eTa-, TaMma-uznyudeHusi. Peakiuu anbda-u Oera-



4.2
4.3
4.4
4.5

4.6

4.7

pacmana
OmnbiTel Pe3epdopna mo paccessauto anba-dactuil. [nanerapHas Mozenb aToma
CocTtaB aToMHOTrO sifjpa. M30Tomnsl

[lepuox momypacnaga aTOMHBIX SIAEP

Snepuble peakuuu. 3aKOHBI COXPAHEHHS 3aPS0BOTO M MAaCCOBOTO YHCEI

Qusuueckue AeneHUs 6 npupode. €CTECTBEHHBI PAaJUOAKTUBHBIA (OH,
KOCMHMYECKHE Jy4YH, pPaJUOAKTUBHOE U3JIy4YE€HUE MPHUPOJHBIX MHHEPAJIOB,

I[Gf/iCTBHG pPaarnOaKTUBHBIX I/ISJ'Iy‘IGHI/Iﬁ Ha OpraHu3M 4CJI0BCKa

Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUYAJIbHBIN T0O3UMETp, Kamepa

Bunscona, simepHas sHepreTuka



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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