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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYarOIIMXCS M OpraHU3alUi0 H3y4dyeHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4YEeHHUS, a TAKKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[TporpamMMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NPUMEPHYIO MOCIEI0BATENIbHOCTh
U3Yy4eHUS TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHSA MPEIMETHOTO COJCp)KaHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IMOCKOJBbKY (PU3NYECKHe 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUM, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEW u (PU3HUESCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpenocTaBisieT HaubOoyiee SCHbIE OOpa3lbl NPUMEHEHHsS HAy4YHOTO METOo/a
MO3HaHMSI, TO €CTh CII0C00a MOYYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIIojaracT OBJIQJICHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATbH HAYYHBIC J10KA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenpHBIX oOpranuzamusax Poccuiickoit @enepanuu, peagu3yOLINX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

pUOOpPETEHUE HWHTEpeca M CTPEMJICHUS OOydJaroluxcsi K HaydHOMY
HU3YYEHHUIO TPUPOJBI, PA3BUTHE HMX HMHTCIUICKTYAJIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUN 0 HAYYHOM METOJE MTO3HAHUS U (OPMUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHUpOBaHUE TPEACTABICHUA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHUM O  BO3MOXKHBIX  cdepax  Oyaymien
poeCCUOHAIIBHON JIEITEIIBHOCTH, CBS3aHHOMN C (DU3UKOM, IMOJATOTOBKA K
JTagbHEHUIIIeMy OOyUYCHHIO B 3TOM HaMpaBJICHUHU.

JlocTikeHne 3THX Iejiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

npuoOpeTeHNe 3HAHWW O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NpUOOpETEeHUE YMEHUI OMUCHIBATh U OOBSICHATH (DU3UUYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINNX PACUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI01aTh PUPOTHBIC SBJICHUS W BBITTOJHSITH OTBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HUCCIEIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MHpOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTUYECKOE OLICHUBaHUE UH(OpMAIIK;

3HAKOMCTBO CO cdepamu mpoecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKOM HAYKH.



OO11iee yuCIoO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "acoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JIeJIaeT BHIOOP MPHU MPOBEICHUU
7a00paTOPHBIX PadOT W OMNBITOB C YYETOM HMHAUBUIYATBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJAEPXKXAHUE OBYUEHUA

7 KUIIACC
Pu3uka 1 e€ poJib B IO3HAHUM OKPY/KAIOLEro Mupa.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. 3Mepenne Qu3nueckux BenuuynH. DuU3NYECKUE
npudopsl. [lorpemHocts n3MepeHnii MexiyHapogHasi cCucTeMa euHuL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCcKUX SBJICHHUM C MOMOIIBIO MOIENEN

Jemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHHUSI.

2. ®Dusnueckue MpuOOPsl U MPoLEaypa NPSAMbIX U3MEPEHUI aHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

Omnpenenenre 1EHbI AIEHUS Kbl U3MEPUTEIBHOT0 Tprdopa.

N3mepenue paccTosIHUMN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX TEN.

W3mepenne temneparypbl IpU IMOMOILIM KUIAKOCTHOIO TEPMOMETpa M

JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.
IlepBoHayabHbIE CBEACHUS 0 CTPOCHUH BellecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemlecTBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddys3us. B3anmonelicTBue YacTuil
BEILECTBA: PUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpucTayuIM4ecKkux) Ten. B3auMocBs3b MeX1y CBOMCTBAMM BELECTB B Pa3HBIX
arperaTHelX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JBUKECHHS.

2. Hab6monenue nuddyszuu.
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3. HaGmionenue  sBieHWiA,  OOBACHSIONIMXCS ~ MPUTSHKEHUEM  WJIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOoB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TPUTSKECHHUSL.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHUH. Pacuer mytu u
BPEMEHU JIBUKCHUSL.

SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIIECTBA.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHUJla
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeecomocTs. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHKEHUS TeTa.
N3mepeHne CKopoCTH MPSIMOJIMHENHOTO JBUKEHHS.
HabGmronenue siBjeHUST MHEPIIUH.
Hab6nronenne n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEJl.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.
CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.
JIaﬁopamopubze pabomul u onvtmel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO ABMIKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).
2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPIOTO TeENA.
4. OmnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSDKEHHS (IegopManuu)
MPY>KUHBI OT MIPUIIOKEHHOMN CHUIIBL.
5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.
JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.
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JlaBnenue. CriocoObl yMEHBINICHUST ¥ YBEIUYCHMS JaBiieHus. J[aBienne rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temneparypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Cooburaronirecs: cocyasl. [ napaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha NMOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

o a0k~ N PE

VYcnoBue miaBaHus TeJ: IUIABaHUE WIM TOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.

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

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CUIIBL, IEMCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa MOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexannyeckast pabota. MOIITHOCTb.

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

paBHOBecus pbluara. [IpumeHeHue TmpaBuja paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momesHoro nedctBus (mgaiee —
KIIJI) mpocThix MexaHu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
[IpeBpaliieHre OTHOTO BU/Ia MEXAHWUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. UccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. HUzmepenue KII/I HaKIIOHHOM IIJIOCKOCTH.

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

TemoBble sIBJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3Mmepsl aTOMOB M MOJIEKYA. ONBIThI, NMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUUECKOW TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. T€MIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsss sHeprus. CnocoObl HW3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPILICHUE paboThI. Bunsr TEIUIONEPEAAYU:
TEIIONPOBOAHOCTh, KOHBEKIIHS, U3JTyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YnaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprust TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro asuraresns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEN CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKCHHUS.
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Hab6mronenune nuddysun.

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

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

[IpaBuna u3MepeHus: TEMIIEPaTypHl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

10. CpaBHEHHE TEINIOEMKOCTEHN pa3IMUHbBIX BEIIECTB.

11. HaOmronenne KumneHus.

12. HabnroeHue mocTosHCTBAa TEMITEPATYPhl MTPH TIIIABJICHUH.
13. Mojenu TEIUIOBBIX JBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

OmnpenencHue AaBISHUS BO3yXa B OQJTOHE IIIIPHIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPhI.

HaOmronenne wW3MEHEHHS BHYTPEHHEH OSHEPrud Tela B pe3ysbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca uCrapeHusl.

12. OnpeesieHne OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

13. OnpezenieHne yaeIbHOM TEIUIOTHI IUIABJIEHUS JIbJA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHumn
CYIEPIO3UILIMU EKTPUIECKUX IT0JIeH (Ha KAUECTBEHHOM YPOBHE).



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

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUSA JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHUKA. Y IEJIBHOE CONPOTUBIICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBO/JIHUKOB.

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

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MoOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOBUIaTeNb IOCTOSIHHOTO TOKa. VCIonb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
OnekTpocTaTuyecKasi MHIYKIHS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"a30BbIM pa3ps.
. I3mepenne Cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 351eKTprUIeCKOro HaNpsKEHUS BOJIBTMETPOM.
. Peocrar n marasuH COIpOTUBIICHUN.
. BzanmonenicTBre oCTOSHHBIX MarHUTOB.
. MonennpoBaHue HEBO3MOKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17
18
19
20
21
22
23
24

25

. MonenvupoBaHre MarHUTHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB.

. OnbIT DpcTena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JleficTBMe MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb TIOCTOSIHHOTO TOKA.

. UccnenoBanue siBIeHUS JIEKTPOMArHUTHON UHTYKIIUH.

. OnbiTel Dapages.

. 3aBUCMMOCTh HaIlpaBJICHUSI MHIYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHUSI.

. DIIEKTPOT€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

2

10.
11.

12.

13.

14.
15.

16

OnbITel 1O HAOMIONCHUIO DHJIEKTPU3AlMKM Tel WHAYKIUMEH U TpHu
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JARJICKTPUKHU.

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

N3mepeHune U peryJupoBaHUe HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MArHUTOB TIPU  HX
Oo0BEMHEHUH U Pa3/ICIICHUN.

. UccnenoBanue neiicTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITHL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATYIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. I3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHUE PaOOTHI DJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAYCHUs WM HaNpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

MexaHn4eckue siBJCHUA.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMosinHeENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckOpeHHOE HpsiMOJMHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JInnelHas u yriioBasi CKOpoCTH. LIeHTpOoCTpeMUTEIbHOE YCKOPEHUE.

[IepBsiii 3ak0H HbtoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyTIepIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpeHHE CBOOOIHOTO
nanenus. JBuwxkenue miaHer Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue matepuanbHOl TOukU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIYyJibCa. P€akTUBHOE NBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEpPruM U padoThl. [loTeHIIManbHas SHEPTUS Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas SJHEprys CKaTou NnpyxuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HaOnrogeHue MEXaHUYECKOTO JABUKEHHUS TeJla OTHOCUTEIBLHO PAa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPHM ABMKEHUS OJHOIO M TOrO e Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

Habmroienue 1BU»KeHUs Tea o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

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

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBUM TEJL.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUX PHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPIUU TP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WIIU TEJICKKHU.

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

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUST CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie  padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U TIOJBUKHOTO OJIOKOB.

11. U3yueHue 3aK0Ha COXPaHEHHSI SHEPTHH.

MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MeEXaHWYECKUMX BOJH. IIpomonsHble U
IIONIEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnrogenue kosebOaHUl Tena MOJA AEUCTBHUEM CUJIbI TSDKECTH U CHUJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM U pe30HaHCa.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

. AKyCTHYECKHI PE30HAHC.

JIaﬁopamoprte pabomul u onvimel.

1. OnmpeneneHue YacTOThl W Mepuoja KoJeOaHW MaTeMaTUYeCKOTo
MasTHHKA.

2. Ompenenenuie 4acTOThl U IEPHOJA KOIeOaHUH MPY>KUHHOTO MAaATHHKA.
HccnenoBanre 3aBUCUMOCTH Tleproa KojeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NEpUOIa KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJia KoieOaHul Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUsI.

JIEKTPOMATHUTHOE 110J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

I



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHus ConnHua u JIynsl. Otpaxkenue cpeta. [1mockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JswmH3e. OnTuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckuii CBETOBO/I.

Xon mydeil B cobuparoiieil JTnH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaensp riasa.

11. Pa3noxenue 6eoro cBera B CIIEKTP.

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

Jlabopamopuwie pabomul u onvimaol.

1. HMccnenoBaHue 3aBUCMMOCTH YIJIa OTPaXKEHUsI CBETOBOrO Jydya OT yria
naJICHuUs.
N3yuenune xapakTeprucTUK N300paXeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH yTiia MPEJIOMIICHUS] CBETOBOIO Jydya OT yIJjia
MaJICHUS HA TPAHUIIE «BO3LyX—CTEKIIOM.
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[Toy4yenune n300pakeHU C TOMOIILI0 COOMPAFOIIICH JTNH3HI.
5. Omnpenenenre POKYCHOrO PacCTOSHUS M ONTHYECKOW CHJIbI COOMPAIOIIEH
JIMH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUHU Yepe3
[[BETOBBIC (DPUIIBTPBHI.
KBaHTOBBIE SIBJICHUS.

OmnwiTel Pe3epdopna v miuanerapHas Mozenb atoma. Mojens aroma bopa.
HcnyckaHue 1 NMoriomeHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. Msoromsl.  PannoakTuBHBIE
npespatieHus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrekTpbl pa3IMYHbIX Fa30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

. Peructpanus uzinydeHus npupoaHbIX MUHEPAJIOB U MPOLYKTOB.
ﬂaﬁopamopubte pabomul u onvimaol.

1. HalnroneHue CrUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOYJb MIPEAHA3HAYEH JJI1 CUCTeMAaTU3alun
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU U3YUYEHUH BCETO Kypca (PM3HKH, a TAKXKEe JJIS TMOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS
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SIBJICHMA TIPUPOABI M TEXHUKU, OBIAJCHUE YMEHUSIMH OOBACHITH (pu3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATBHBIC.

[TpuHIMIIHATHFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3felia peaan3yeTcs
3a CU€T TOro, YTO OOYyYaIONIWECs BBIOJHAIOT 3aJaHUsl, B KOTOPBIX WM
npeJiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacrmo3HaBaTh M HAYYHO OOBSICHATH
busznyecKre SIBICHUS B OKPYKAIOIEH MPUPOJIEC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIICIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YuCIIe JUIsl MPOBEPKU TUIIOTE3 U TIOTyUYEeHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEE BaXHBIX JOCTIKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBHIX BUJIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCICPUMEHTAILHOEC
UCCIIeIOBaHNE 0000MIaroero xapakrepa. Moaynb 3aBepIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHusl.



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

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs

y oOyuatoierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) maTprMoTH4YECKOr0 BOCIIMTAHUA:

- MPOSIBJICHUE UHTEPECA K UCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
(u3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCY>K/IEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
bu3uKu;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUUYECKUX MPUHIUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHUE ICTETUUYECKUX KaueCTB (DU3NUECKON Hayku: €€ rapMOHUYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHHWE IIEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLLIEH
KYJBTYPBI;

- pa3BUTHE HAay4YHOH JI0003HATEIBLHOCTH, WHTEpeca K HCCIeI0BaTEIbCKON
NEATEIIbHOCTH;

5) ¢opvupoBaHus  KyJAbTYpPbl 3A0POBbS M  J3MOLMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HAHWE IIEHHOCTH O€30MmacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOTrO TOBEICHUS Ha
TPaHCTIIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- chOpMHPOBAHHOCTh HaBbIKa peQIEKCUU, MPU3HAHME CBOETO IpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APYroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AKTUBHOE Yy4YacTHE B PELICHUM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3ald, TOpojJa, Kpas) TEXHOJIOTUYECKON U



COIMAIbHON HAIPaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUI;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
00JIacTH OKpY’Kalollel Cpeabl, IUIAHUPOBAHUSA IIOCTYNIKOB M OILICHKH HUX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelIeHus;

e 8) amanTanmuMm K HU3MEHSIIONIMMCS YCJOBHUSIM COLUMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU UCCIACAOBAHUN U
POCKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
JIPYTHX;

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

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JacTH
bu3uKY;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

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

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOEHHS MHporpamMMbl MO (PU3MKE HAa YPOBHE OCHOBHOIO
oOmiero oopazoBanus y odyuaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAbHbICE  y4eOHbIC  JCWUCTBUA, PETYIATHUBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC IMPU3HAKK OOBEKTOB
(s1BNIEHU );



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

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YUYCHUU (PU3UIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOJIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMH.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBUS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY 00CYXk/1aeMOW TeMBbI U
BBICKA3bIBAaTh HJIEU, HAIlEJICHHBIE HA pELICHHE 33JaYd M MOAJAEp KaHHe
0J1aroKeNIaTeILHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBATh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMS, IPOCKTA);

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

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNisiTh pPOJd, OOCYXKIaTh MpPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJA/Ja B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLMSIX, TPEOYIOUIUX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHHN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJICKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYallMH U MPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS  (HEIOCTHIKCHHS) PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

BHOCHUThH KOPPEKTHUBBI B JCATEILHOCTH (B TOM UHWCIIE B XOJ BBIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYalllid, YCTAHOBJCHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s HA MECTO JAPYroro 4yejioBeKa B XOJE CIopa WU JUCKYCCUHU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIroro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU PEIIeHUN (U3NISCKUX 3a71a4 UK
B YTBEPXKICHHUSIX HA HAYYHBIC TEMbI U TAKOE K€ MPABO JIPYToro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yueHus B 7 KJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHMUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUsS, PAaBHOJCUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUJIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath sBieHus (AudQysus, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalleHus, TMepenaya JJaBiICHUS TBEPABIMUA TeEJIaMH, >KHUIKOCTAMH H
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE TeJ, IpEeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOMU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phIuaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tela, Cuja TpPEeHus, AaBliecHHWe (TBEPAOTO Tena, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJIEYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKash M MOTEHIMalbHAs JHEPTHsi), MPU ONHCAHUU MPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3yeMBIX  BEIMYUH, UX
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMUYMHAMM,
CTPOUTH 'papUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



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

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

pemiate pacy€THblE 3amadyd B |—-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOKHO pEUIUTh NpPH MOMOLIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaMm;

IPOBOJIUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO0 000pyA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl TeJa,
00béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol C HCMOJIb30BAHMEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUI
IUTaBaHMSI TEJ, YCIOBHMI paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBAaHUSA, COOUpaTh YCTAHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMS,

MPOBOJIUTh KOCBEHHBIE H3MEpPCHUS (DU3NYECKUX BEIMYHUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs  CWIA, JCHCTByMOmas  Ha
NOTPpYKEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHU3MOB), CIEAysS TMPEIIOKEHHON WHCTPYKIUU: TIPH
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIGI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO BOJAOIPOBOJA, THUAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOANTH  TNpUMEpPHl  (HAXOOWUTh  WMHPOpPMAIMIO O  TIPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM ¥ TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPECYMBON MM MOXET OBIThH
HEOCTOBEPHOM;

WCITOJIB30BaTh MPHU BBITTOJTHCHUH yUEOHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpKaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIE U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HPU3HUECKOTO CONIEPKaHUsA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPAMOTHO HCIOJIH30BAThH



U3YYCHHBbI TOHATUWHBIN anmapat Kypca (U3HKH, COIMNPOBOXKAATH
BBICTYIUICHUE MTPE3EHTALlNEH;

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

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

MCIOJIb30BaTh MOHITUA: Macca U pa3Mephbl MOJIEKYJI, TEITUIOBOE ABUKCHHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIUJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsi/l, FICKTPUIYECKOE T0JI€, TPOBOIHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUTABJICHUE, KpHUCTa/UIM3alusa (OTBEpJeBaHUE), KHUIICHHE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYCHHUE),
AJNIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIS Ha MPOBOJHUK C TOKOM, AJICKTPOMArHuTHAs WHIYKITHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUCECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHHUE U KaNWULBIPHBIE SBJICHUS B IPUPOJE,
KpUCTAJUTBI B mpupojae, uizinydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MOJOCOB, PO MAarHUTHOTO TOJISI JJIs KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOJIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYUHBI (TEMIIepaTypa, BHYTPEHHSST SHEPTHS, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeidbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPHUUECKUH 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUE  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIHHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT HCHOJIb3YyEeMbIX BETUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nYeCKUX BEIMYUH, HAXOIUTH (HOPMYIbI, CBS3BIBAIOIIUE JIAHHYIO
¢u3MYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUHU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa [J1s1 yyacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DJSHEpPrUM, IIpU 3TOM J1aBaTh
CIIOBECHYIO (OPMYJIIMPOBKY 3aKOHa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHTyalluid IMPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
1aroB ¢ Omnopo Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3HUECKUX SIBICHUH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI  peIIeHHUs 3aJadyd, BBIOUpPATh 3aKOHBI U (POPMYIIHI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHHME HCCIECIOBAaHUS, BBIICIATDH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/lyXa OT ero o0b&éMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IIomana €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJEUCTBUE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJEUCTBUE TOCTOSHHBIX MAarHUTOB,
BU3YyaJlM3allMsl MarHUTHBIX TNOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUSA
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IIPOBEpPSEMBbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY W3 MPEIOAKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIeEepaTypbl, OTHOCUTEIHHOM
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HAMNPsHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLWAAM MONEPEYHOIO
CEUEHHMSI U Y/IEJIbHOIO COITPOTHUBIICHHS BEIIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NpPEaJO)KEHHOMY IUIaHy, (PUKCHpOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl W TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, cOOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

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

XapaKTepu30BaTh MPUHIUIBI JCUCTBUS HW3YYEHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JICKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEeBATENIbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTEIh BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUYECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paziunyasi yCJIoBHbIE 0003HAUECHHUS HIEMEHTOB JIEKTPUUECKUX IIeTIeH;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 171 obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COOIIOACHUS
HOPM 3KOJOTHYECKOT0 OBEJCHUS B OKPYKAIOLIEH CPELE;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HNUECKOTO COJICpKAaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
UCITIOJIB30BATh MPHU BBITIOJIHEHUH yUE€OHBIX 3aJaHUIl HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3MYECKOrO0 COJEpKaHMs, CIPABOYHBIE MaTepHalbl,
pecypcbl cetu HTepHeT, BialeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHus HHGOPMALMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO NPEACTABIATH PE3YIbTaThl
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, P 3TOM TI'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
CONPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALMEN;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (PU3HMUECKUX
MPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33J]Ja4aMH, CJIEIUThH 3a BBINIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBJISISI TOTOBHOCTD pa3peraTh KOH(IUKTHI.

K xoHiy 00yueHus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, Aedopmarius
(ympyrasi, mjgacTU4ecKkas), TpPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTD,
CHEKTpPbI UCIYCKaHWs U MOTJIOLIEHUs, alb(da, OeTa- U ramMmma-u3JIy4eHus,
W30TOIIBL, SIIEPHAS] SJHEPIETUKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOIHOE
naJicHue Tel, PABHOMEPHOE JBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromiue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE PacIpoCTpaHEHUE, OTPAKEHHUE W TPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYEHHMsI) TI0 OMMCAHUIO MX XapaKTePHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
JBIDKEHNWE JKUBBIX OPTaHU3MOB, BOCTIPUITHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHIMMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO M3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHEIN (HOH, KOCMHUYECKHE Jy4Yd, PAJAMOAKTUBHOE H3ITydCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM TMEPEBOAUTH IMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIACHATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHUI;

ONHMCHIBATh M3yUCHHBIEC CBOMCTBA Tel W (PU3MUYECKHE SIBJICHUS, UCTIOJIB3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC TeNa, HMIYJIbC Tela, HWMITYJIbC CHIIBI,
MexXaHu4ecKkass paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTUS CIKATOU
NPYXKWHBI, KUHETHYECKas DHEPTus, TOJHAs MEXaHW4YecKas »JHEepTus,
MIEPHOJT ¥ YacTOTa KoJIeOaHWH, JTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMJICHUS CPEbl), TP OMTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIIOJIb3YEMbIX BEIUYHH,
0003HAaUEHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPHKN N3YICHHBIX 3aBUCIMOCTEH (PH3NUYCCKUX BEIUYHH,
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpPAaHEHUS MMITYJIbCA, 3aKOHBI OTPAKCHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



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

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBJICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONbB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE MM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMEBIE JIJISl PEIICHHUs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$u3NYECKUX METO/OB, HCIONB3yS OMHCAHUE HCCIECTOBAHMS, BBIICISATH
IPOBEPSIEMOE  TPEIINONIOKEHUE, OICHUBATh MPABWIBHOCTh MOPSIKA
IOPOBEJCHUST  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHUsl HHEPrHM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HM300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HK30bITOYHOro Habopa
o0Opy/lOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

MIPOBONUTH TMPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE H3MepsAeMOoill BelauuuHBl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TNPAMBIX HU3MEPEHUHN (3aBUCUMOCTH MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMIIEHHs OT yIJa



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CaMOCTOSITENIBHO CcoOupaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE TeJa TpHU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUsI, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuja COOMparolled JIMH3bl, paAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPHU paboTe ¢ 1ad0paTOpHbIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (QPUIUUECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CTHIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparolIel JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIIOAECHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBITOJIHEHUHN YYE€OHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  CcOoAepXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasnena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
No KoanuecTBo 4acoB
HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
n/ KoHTpo/bHBI IIpakTHYecku
TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
n e padoThbI e padoThbl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bubnnoreka IIOK
1.1 o - 2
MSHIE - Hayka 0 Hipupole https://m.edsoo.ru/7f416194
1.2 ®dusndecKue BeTUIHHbBI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
EcTecTBeHHOHAyUHBIN METO/ bubnuoreka [JOK
1.3 2 1
[IO3HAHUs https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6nuoreka [IOK
2.1 C 1
Tpoere petliectra https://m.eds00.ru/7f416194
29 JIBi>keHue U B3aUMOJICHCTBUE 9 1 bubnmnoreka [JOK
' YaCTHI[ BEIIECTBA https://m.edsoo.ru/7f416194
ArperaTHbl€ COCTOSIHUS bubmuoreka [JOK
2.3 2
BEILECTBA https://m.edso0o.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
but6mmoreka [IOK
3.1 M 3
CXAMITCCIOT ABIDICHHC https://m.edso00.ru/7f416194
3.2 WNueprus, macca, TNIOTHOCTh 4 1 but6mmoreka [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

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

bu6nmoreka [IOK

3.3 Cuna. B 14 2
i, BHIRL Ciit https://m.edsoo0.ru/7f416194
Wroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
apienne. Ilepemaua
4.1 I[aBJIeHI/ISI TBE p SMI/I TeJIaMU 3 buGnnorexa LIOK
' A P ’ https://m.edso00.ru/7f416194
JKUOKOCTSIMH M Fa3aMHA
bubnnoreka IIOK
4.2
JlaBIICHHE KHIIKOCTH > https://m.edsoo.ru/7f416194
bubnnoreka IIOK
43 Atmocheproe nasienne 6 https://m.eds00.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 7 3 bubnnoreka IIOK
' MOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nuoreka [IOK
5.1 P 3 1
a6oTa M MOIHOCTS https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
2 I1 1
> POCTRIC MEXAHUSMBL > https://m.edsoo.ru/7f416194
bubmmoreka [IOK
. M 4 1
53 CXAHHHCCKad SHEpri https://m.edsoo.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITPOT'PAMME



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 KoaunuecTBO 4acoB
HaumenoBanme pa3jaesioB JuaexkTpoHHbIe (HU(pPOBbHIE)
n/ KoHTpobHBI IIpakTHyeckn
U TeM NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
n e padoThlI e padoThlI
Pa3gen 1. TensioBbIe sIBJICHUS
CrtpoeHue u cBoiicTBa bubnuorexa [IOK
1.1 7
BEIIECTBA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DIIEKTPUUYECKHE 3apsIIbl.
2.1 3a ;DKIZHHLIe Tenai Ii[X 7 1 bubmorera [JOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
99 IlocrossHEBII 20 5 7 bu6mmoreka [IOK
' JJIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATHITTHbIC ABICHI https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnuoteka [JOK
' VHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO
i 68 4 145

YACOB I10 ITPOTPAMME



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

Ne KoaunuecTBO 4acoB
HaumenoBanme pa3jaesioB JuaexkTpoHHbIe (HU(pPOBbHIE)
n/ KoHTpobHBI IIpakTHyeckn
U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
n e padoThlI e padoThlI
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHudeckoe JBUKEHUE bubmuoreka [JOK
11 10 1
U CTIOCOOBI €T0 OITUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3nen 2. Mexanuyeckne KoJ1e0aHUS U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHHHCCIHE ROJCOAHHA https://m.edsoo.ru/7f41a4a6
MexaHn9YeCKHE BOTHBI. bubmuorexa [JOK
2.2 8 1 3
3ByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pasnen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 9 bubnmnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI PacpOCTPAHEHUS 6 2 bubnuorexa [JOK



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

cBeTa https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONITUYECKHE 6 3 bubmuorexka [JOK
' IpUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6enoro cBera 3 9 bubmuorexa [JOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paznen 5. KBaHnTOBBIE SIBJICHUA
Hcnyckanue u
5.1 TIOTJIOIICHHE CBETa 4 1 bubmorexa LHOK
' t https://m.edsoo.ru/7f41a4a6
aTOMOM
bubmuoreka [JOK
2 1
> Crpoenne atomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: s 7 1
53 AICPHPIC peakiini https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nen 6. [loBTOpuTe1bHO-00001AIOIIHI MOTYJT
[ToBTOpenue n 06001IEeHE
6.1 colep)KaHus Kypca 9 2 bubmorexa HOK
' Aep P https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 knace
Htoro no pazneny 9
BIIEE KOJIMYECTB
OBl - CTBO 102 27

YACOB I10 [TIPOI'PAMME



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
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIIACC

Koxa
NMPOBEPAEMOro
pe3yJabTrara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pas3indaTrb SABJICHHUA M0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (i)I/I3I/I‘IeCKOG SABJICHHUC

13

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUYECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUECKYIO 33/7a4y B y4eOHYIO, BBLACIATH

CYyIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SABJICHUN

1.4

ONKCHIBaTh H3Y4YCHHBIE CBOMCTBA Tel U (PU3MYECKHE SBICHMUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3MYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITMYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITHYNH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SBICHUS W TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa © 3allMCBhIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

OO0BSACHATh (PU3UYECKUE SIBICHUS, TPOIECCHl U CBOWCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMil IPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNPUIMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHMEe W3 | — 2 JOrMYecKWxX IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTHU

1.7

pemarth pacuéTHble 3a1a4d B 1 — 2 NEWCTBUS, UCHOJIb3YSl 3aKOHBI U




(dbopMyITbI, CBS3BIBAIONINE (DM3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCIIOBHS 33J1a4dl  3allUChIBATh KPAaTKOE YCJIOBHE, IMOJCTABISAThH
¢u3nveckre BeIUUUHBI B (YOPMYIIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JIJISI PEIICHUs 3314, OI[CHUBATh

PEATUCTUIHOCTH MOTYYCHHON (PU3UYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH IMTOMOIIA
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEIIIOI0KEHUE (rumoresy), pasnyarh u
WHTEPIPETUPOBATh MOJYUYEHHBIM pe3yabTaT, HaXOAUTh OIIMOKU B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMmynHpoBaTh — IpOBEpsieMble
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBaTh X0/ OIIbITA 1 q)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX MU
u(ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHUS MPUOOPOB € YUYETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUH

1.11

OPOBOJUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPyrOM C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YE€OHOIO MCCIIEIOBaHUSA, COOMpPAThH
YCTaHOBKY M BBINIOJIHATh U3MEPEHHUSI, CIENYS NMPEJI0KEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€TIaTh BbIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOMU

BCJIMYNHBI

1.13

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBHS TNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaTh MPHUHLMIBI JEUCTBUS HM3YUYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TMOMOUIBIO HMX ONHCAaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX (U3MYECKUX SBJICHUN U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPHUMEPHl (HAXOAUTH HMH(POpPMAIMIO O TpHUMEpax)

MPaKTUYECKOTO UCTOIb30BaHUS (PU3NICCKUX 3HAHUI B TOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM JKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cperie

1.16

OCYIIECTBIISATH OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu MHTepHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W TyTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICIATh MH(OpMALUIO, KOTOpas SBJSETCS MPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

BBIIIOJIHCHUH 3aJaHuN

JUTEpATypy
MaTepuabl,

HCIIOJIB30BaTh npu y‘-Ie6HI)IX

HAaYYHOIIOITYJIAPHYIO q)HSquCKOFO COACPIKaHUAA,

CIIPaBOYHBIE pecypcbl  cetn  VHTepHer, Bianerh

npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

CO371aBaThb COOCTBEHHEIC KpaTKUC NMNCbMCHHBIC U YCTHBIC COO6HIGHI/I$I

Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMcCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHHUS O
pesyibTaTax IPOEKTOB WM YYEOHBIX MCCIEJOBaHUH, TPU HTOM
rPaMOTHO HCIIOJIB30BAaTh HM3YyYEHHBIM IOHATUWHBIM amnmapar Kypca

(1)I/IBI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeI71

1.19

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacisiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUHU C IMMOCTABJICHHBIMHA 3aJja4yaMU,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ,I[CﬁCTBHfI, aJICKBATHO OICHUBATDH

COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BBICTPAMBATH

KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pa3jinvdaTthb SBJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie GU3NYECKUE SIBICHUS B MPUPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337a4y B y4eOHYIO, BBIACIATDH

CYyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUZNYECKUX SABIICHUN

14

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJINWYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEIMYNH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIME JIaHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YysA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMucCblBaTb €ro MaTrcMaTu4diCCKOC

BBIPAKECHHE

1.6

O00BACHATH (hU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIBIO | — 2 W3y4eHHBIX CBOMCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiath pacdy€THBIC 3a7a4M B 2 — 3 JEHCTBHS, MCIIONB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCJIOBUS 314X 3alIMCHIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMPaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMbIe JUIsl €€ pelIeHUs, MPOBOAUTHh Pacdy€Thl U CPAaBHHUBATH
NOJy4YeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IOMOIIU
(U3MUEeCKUX METOJI0B, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEANOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIIeHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(U3MYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEPSEMBIC

OpPEANoNIoKeHUsl, coOuparb  yCTAaHOBKY M3  NPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (HPU3HUECKUX BEIMYUH, CPABHUBAThH PE3YIbTAThI

U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM IIPSAMBIX H3MEPEHUI:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEeHus, cienyd  IpeUIOKEHHOMY  IUIaHy,  (DPUKCHPOBATh
pe3yJbTaThl MOJIyYEHHOM 3aBUCUMOCTU B BUJE TaOJULl U TpaduKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBaHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEeHHs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenys IpEeMIOKCHHOM MHCTPYKLUMH, W BBIUHUCIATH 3HAYCHHE

BCJIMYHHBbI

1.13

coOnrofarh IpaBWwiIa TEXHUKM Oe3omacHOcTH Impu  paboTe ¢

1a0opaTOpHBIM 000pYyI0OBaHUEM

1.14

XapaKTepu30BaTh MPUHIUNBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUSA, HUCIOJb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKUX SBICHHMH U HEOOXOIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOfICTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX IIGHCI\/'I C TMOCICHAOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIEeTIeN

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HM 171 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npruOoOpaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

cOOII0ICHHSI HOPM 3KOJIOIMUYECKOr o IOBE/IEHUS B OKpYKatoIllel cpejie

1.17

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3UUECKOTO COEPKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOI




1.18

HCIIOJIb30BaTh IIPU  BBINIOJIHCHUU y‘~I€6HBIX 321):[21HPII>1 HAay4YHO-

MNOMYJSIPHYIO JIUTEPATypy (PU3MYECKOro CoJep)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHusl WHGOPMAIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMANMIO M3 HECKOJIbKMX HCTOYHUKOB (PU3UUECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISATh PE3YIbTAThI
MPOCKTHOM WMJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IPU 3TOM
IPaMOTHO HCIOJIB30BaTh W3Y4YEHHBIM NOHATUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENENITh 00SI3aHHOCTU B I'PYIIE B COOTBETCTBUH C

INOCTAaBJICHHBIMM  3aJadYaMM, CJICAUTb 3a BbIIIOJHCHHMCM IIJIaHA

JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh

COOCTBEHHBIH BKJIax B  JACATCIBHOCTL TI'PYIIIBI, BbICTPANBATH

KOMMYHUKATHBHOC B3aI/IMOI[€I\/'ICTBI/Ie, IMPOSABJIAA TOTOBHOCTH

pazpemiaTh KOHQIUKTHI

9 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

11

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

1.2

pas3indaTtb SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘-ICCKOC SBJICHUC

1.3

pacrio3HaBaTh TPOSIBIIEHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MHUpEe, B TOM 4uciie (U3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUECKYIO 33/7a4y B y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (HU3UIECCKUX SIBJICHUI

14

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA Tel | (1)I/ISI/I‘ICCKI/IG SIBJICHUA,
HCIIOJIb3YA q)HBquCKHe BCJIIMYMHBI, HpU OIMUCAHUN TIPABUIIBHO

TpakTOoBaThb  (U3MYECKUN  CMBICA  HUCMOJb3YEMbIX  BEJIMYUH,

0003HauCHHSI ¥ €AUHUIIB! (PU3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,




CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaQUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(GUBHYECKUX BEIMYNH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIIECCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPA)KCHUEC

1.6

OOBSICHATH (PU3MYECKHE MTPOLECChl M CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYecKHX WIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (I)I/ISI/I‘IGCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHble 3aAadu (OmMparouiuecss Ha cuUcTemMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEJAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE
JUISL pelIieHusi, MPOBOJIUTh PAacU€Thl W OILICHUBATh PEATMCTUYHOCTH

MOJIYYCHHOI'O 3HAaUCHUA CI)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

pacno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCHIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysl OMMMCAHUEC MCCIICIOBAHUs, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6J'IIo,I[eHHI>i 1 OIIBITOB

1.9

MPOBOAWTH OMBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpYAOBaHUs, OMHCHIBATH XOJ OMBITA U €r0

pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

1.10

MPOBOANTH TMPU HEOOXOJUMOCTH CEPUI0 TMPSIMBIX H3MEPEHHI,
ompesieNisis CpeAHee 3HAuCeHHWE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

MpOBOAUTL HCCJICIOBAHUC 3aBHCUMOCTEM (bl/ISI/IHGCKI/IX BCJIMYHNH C
HCIIOJIB30BAHHUEM IIPAMBIX HSMCPCHHﬁZ IJIAaHUPOBATh HUCCICAOBAHUC,

CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pE3yJIbTaThl




HOHy‘lGHHOﬁ 3aBHCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIMYHMH B BUIC Ta6JII/IL[I/I

l"pa(bI/IKOB, ACJIaTh BBIBOAKI 110 PE3yJIibTaTaM UCCICAOBaHHUA

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CIEAys MPEIIOKEHHOW HMHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PE3yNbTaThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

CO6J'IIOI[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

pa3nuyaTth OCHOBHBIE TNMPH3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEIEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O sAJ1pa

1.15

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMH U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMaTUYHblE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPaKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS N300paKEHUH B MJIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALMIO O MpUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HM 171 oOecriedueHHs O€30MacHOCTH TMpU  OOpalieHuu ¢
npruOoOpaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U

cOOII0ZICHHSI HOPM 3KOJIOIMUYECKOT0 TIOBEJIEHUS B OKpYKarolIel cpelie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HMUECKOTO COAECpPKAHUS B CETH
WutepHer, caMocTosTeNnbHO (OpMYIHpYysd IOMCKOBBIA  3aIpoc,
HAaXOJUTh IYTH  ONpPENEJCHHUs  JTIOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIONIb30BAaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC

MaTepuainbl, pecypchl ceTu HHTepHeTr; BiameTte npuéMamu




KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHGOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHUKOB (HPU3UUIECKOTO
CoJepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JAEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYCHHBIN MOHATUHHBIN annapar u3y4aeMoro paszaeia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToOM

0COOEHHOCTEN ayaAuTOpUU CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ, B JCATENbHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIA  T'OTOBHOCTh

pazpemiaTb KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA

11

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
@usnyeckue  SBICHUA: MEXAaHWYECKHE, TEILIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuuuH.  Pusudeckue  npubopsl.  [lorpemHocTs

U3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

EcrtecTBeHHOHay4yHBI METOJ| IMO3HaHUA: HaOJIIOJECHHE,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIJBMYKEHUE TUIIOTE3,
SKCIIEPUMEHT IO MpPOBEpPKE THUIIOTE3, OOBSICHEHHE

Ha6J’IIO,Z[aCMOFO SABJICHUA

1.4

Onucanue (1)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

1.5

[IpakTudeckue pabOTHI:

N3mepenue paccTossHAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPOTO TENA.
Onpenenenre pa3smMepoB MaJbIX Te.

N3mepenune TemmepaTypbl IpU MOMOIIU KUJKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

2.1

CtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl.
OneITbl,  JOKa3bIBAIOIIUE  JUCKPETHOE  CTPOEHHUE

BEIECTBA

2.2

JBmxkenue yactul] BemectBa. CBiI3b  CKOPOCTH
JNBIKEHUSI YacTuUll ¢ Temneparypoil. bpoyHoBckoe

nBwkeHue, 1uddy3us

2.3

B3anmoaeiicTBre 4acTUI BEIIECTBA: MPUTSIKEHUE U

OTTAJIKUBaHUC




2.4

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE TIa30B,
KUAKOCTEH W TBEPABIX  (KPUCTANIMYECKUX)  TeIl.
B3auMocBs3p Mexay CBOMCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U HMX aTOMHO-MOJIEKYJISPHBIM

CTPOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[IpakTuueckue padbOTHI:

Onenka jaumamerpa aToMa METOAOM  psiioB  (C
HCIoJib30BaHueM (otorpaduii).

OnbIThI 10 HAOIOICHUIO TETIOBOTO PACIIMPEHHSI Ta30B.
OnbITHI o 00HapYKEHUIO JercTBUS CHIT

MOJICKYJIIPHOI'O MMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBH)KEHUE
3. Ckopoctb. CpenHsisi CKOpPOCTh MpHU HEPABHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEHM BUKEHUS
SBnenne mHepuuu. 3akoH MHEpuUuU. B3aumopeiicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 IInotHOCTH BemecTBa. CBA3b MIIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJ B eIMHUIIE 00bEMA BEIIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ
38 Cuna ympyroctn u 3akoH ['yka. M3mepeHue cuiibl C
' ITOMOLIBIO0 JUHAMOMETPA
37 SIBnenue TAroreHus u cwia TsokecTd. Cuia TSHKECTH Ha
' Ipyrux miaHerax. Bec tena. HesecomocTth
38 Cuna tpenus. TpeHHE CKONBXKEHHS U TPEHHE IOKOS.
' TpeHue B npupojie U TEXHUKE
39 CrnoxxeHue cuj, HaNpaBlICHHBIX IO OJHOM IPSIMOM.
' PaBHOelicTBYIOIIIAS CHIT
[IpakTrueckue pabOTHI:
3.10 OmnpeneneHue CKOPOCTH  PAaBHOMEPHOTO  JBMIKCHHS

(mapuka B KUAKOCTH, MOJENIU  DIEKTPHUUECKOTO




aBToMOOWIE W Tak pjanee). OmpereneHue cpemHei
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapuka 10
HaKJIOHHOM  IuIocKOoCcTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, JIE€MOHCTPUPYIOLIHE
3aBUCUMOCTh PaCTsDKEeHUs (nedopMmaryiv) MpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapaKTepa COMMprUuKaCarOmnuXcCsa HOBerHOCTeﬁ

dusnueckue SBICHUSI B IIpUpoAc: MPUMEPLI ABMIKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW M HEXHMBOW IIPUPOJIE,
NIECTBUE CUIIBI TPEHUS B IPUPOJAE U TEXHUKE
3.12 TexHuyeckue ycTpoiCcTBa: AMHAMOMETP, MOIIUITHUKH
JIABJIEHUE TBEPJIBIX TEJI, XKUJKOCTEM 1 T'A30B
41 HaBnenue TtBEpaoro Tema. CrnocoObl yMEHBIICHUS U
' YBEIUYCHUS JIaBICHUS
42 JlaBrienue raza. 3aBHCUMOCTD JaBJICHHS raza OT 00bhEMa,
' TeMIIepaTyphl
13 Ilepenaua naBneHus TBEPABIMU TEJIaMU, KUAKOCTIMH U
' razamu. 3akoH [lackams. [THeBMaTn4eckre MamuHbI
3aBHCUMOCTh  JIaBJICHHS JKHJIKOCTH OT  TIYOWHBI.
4.4 I'unpocratuueckuii napagokc. CooOIarmuecs: cocyabl.
I'mapaBnruecKkue MeXaHU3MBI
AtMmocdepa 3emnn u atMmocepHoe napneHue. [IpuanHs
45 CYIIECTBOBaHMSA BO3AYIIHON 000mouku 3emiu. OmnbiT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 Wzmepenue atmocdepHoro nasieHus. Ilpubopsr s
' M3MepeHust aTMOc(hepHOro JaBIeHUS
JleficTBHE >KMJIKOCTH M ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apxumenoBa) CHiia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
49 [IpakTrueckue pabOTHI:

I/ICCHeﬂOBaHI/Ie 3aBUCUMOCTH B€Ca TCjJla B BOAC OT




00béMa TMOTPYXKEHHOH B JKHUIAKOCTH YacTH Tea.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0,  MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTU BBITAJKUBAIONIEH CHUJIbI, JCHCTBYIOIICH
Ha TEJIO B JKHJAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JIGUCTBYIOUICH Ha TEJNO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YACTU Te€jla U OT IJIOTHOCTH
JKHIKOCTH. KonctpynpoBanue apeoMerpa R0

KOHCTPYUPOBAHUC JOAKH n OIIpCACIICHUC eé

Irpy30I0AbEMHOCTH

Odusndyeckue  SBJICHUS B TPUPOJE:  BIMSHUC
4.10 aTMOC(EPHOT0 JIaBJICHUS HA )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuueckue yCTpOHCTBa: COOOMIAIOIIUECS COCYIIBI,
411 YCTPOMCTBO  BOJIONPOBOJA, THIPABIUYECKUN Tpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacocC,

apeomerp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas paboTa
5.2 MexaHu4ueckast MOIIHOCTD
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' miockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 MOJIE3HOTO necTBus MEXaHU3MOB. ITpocTsie
MEXaHU3MBI B OBITY H TEXHUKE
5.6 [ToreHmmanpHast SHEPTUM TeJNA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
58 [MomHast MexaHWUYECKass PHEPTUs. 3aKOH W3MEHEHHsS H
' COXpaHEHHS MEXaHUYECKOM SHeprun
[IpakTuyeckue pabOTHI:
5.9 Omnpenenenne pabOTHI CUIIBI TPEHHS TIPH PAaBHOMEPHOM

JABMOKCHUM TCJla IIO FOpH3OHTaJIBHOI>'I IMMOBCPXHOCTHU.




HccnenoBanue YCIIOBUI paBHOBECHS phlyara.
Namepenne KIIJ| HakioHHOM mmockoctu. W3yudenue

3daKOHa COXPAaHCHUA MEXaHHUYECKOM SHECPTIUn

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YeJoBeKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
pasaena 3J1eMeHTa
TEIUIOBBIE ABJIEHU A
OCHOBHBIE  TOJIOKEHHUSI  MOJEKYISIPHO-KUHETUYECKOM
6.1 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3Mmepbl
' MosieKyld.  OmbIThl,  HOJATBEP)KIAIOUIME  OCHOBHbBIE
TI0JIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHuil BemiecTtBa. Kpucramnmdeckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpUU
6.4 CMaunBaHuE U KalWUISPHBIE SIBICHUS
6.5 TermoBoe pacupeHne U cyKaTHe
66 Temneparypa. CBs3p Temmeparypsl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Baytpennss sneprus. CnocoObl ”3BMEHEHHST BHYTPEHHEH
' SHEPTUU: TeIIonepeaada U COBepIIeHUe paboThl
6.8 Buasl Tenonepenaun: TEmIONPOBOIHOCTb, KOHBEKIIUS,
' W3IIy4eHUE




KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BelIeCTBa
TermooOMeH # TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY aenpHas TEIIOTA MJIABICHUS
[TapoobOpazoBanue w  KoHAeHcanws. VcmapeHue.
6.12 Kunenue. VYnenpHass  Temiora mapooOpa3oBaHUA.
. 3aBHCHUMOCTh TEMIIEPATypbl KUIIEHUS OT aTMOC(EPHOTO
JABIICHUS
6.13 BrnaxHocTs Bo31yxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmer  paboThl  TeruioBbix  aurarenei  KITJ]
6.15 TEIUIOBOTO ABHUTarens. TersoBble ABUraTeNd U 3allyTa
OKpY’Karolllel cpeibl
3aKOH COXpaHEeHHs U MPEBPAILEHUS JHEPTHH B TETIJIOBBIX
6.16
npoiieccax
[IpakTudeckue pabOTHI:
OnsIThHI o 00HapPYKEHUIO JIeicTBUS CHUII
MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnbITl TIO BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOMN
COJIU WJIU caxapa.
OnbITH 110 HAOIIOIEHUIO TETIJIOBOTO PACHIMPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
6.17 Ompenenenne naBieHUs BO3ayXa B OAJIJIOHE MITTPHUIIA.

OneIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBICHUS
BO3/yXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIAXKICHHS.
[IpoBepka ruMOTE3Bl JIMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA KUAKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEMIEPATYPHI.

HaGmtoneHne uM3MeHEHHUs] BHYTPEHHEH SHEprUH Tela B

pe3ynbTate Teronepeaadn 1 paboThl BHEITHUX CHII.




HccnenoBanue sBIeHUs TEMII0O0OMEHA TPU CMEITUBAHUT
XOJIOJIHOW U rOpsideil BOJIBI.

OmpeneneHne  KOJWYECTBA  TEIIOTHI, TOJYYEHHOTO
BOJZIOW TMPHU TEIUIOOOMEHE C HArpeThiM METAUTHYCCKUM
LAJTUHIPOM.

OmnpeneneHue yaeIbHON TEIIIOEMKOCTH BEIIIECTRA.
HccnenoBanue mporiecca UCIapeHus.

OrmpezenieHre OTHOCUTENILHON BIIAXKHOCTH BO3/yXa.

Omnpenenenue yaeapHON TEIIOTHI IUIABICHUS JIbJA.

6.18

®dusnueckue SBICHUA B NPHUPOJAC: IOBEPXHOCTHOE
HaTsOKEHUE W KalWUIIpHBIC SIBICHUS B TPHUPOJIE,
KpUCTAJUIBI B NpUpojie, uznydyeHue CoJiHLa, 3aMep3aHue
BOZ0OEMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

HHes, CHera.

6.19

TexHuueckue YCTpOﬁCTBaI KaIllWJIJIAPHI, IIPpHUMCPLBI
HCIIOJIb30BAHHA KPUCTALIOB, )KHI[KOCTHBIﬁ TEPMOMCETDP,
JaT4YuK TEMIICpAaTypbl, TEPMOC, CHUCTEMaA OTOIIICHHA
AOMOB, THI'POMETPBI, IICUXPOMETP, IIapoBad Typ6I/IHa,

ABUTATCJIb BHYTPCHHCTO CrOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpusanus Tel. [[Ba posa aIeKTpUIECKUX 3apsiioB
BzaumoneiictBue 3apsokeHHbIX  Tenl.  3akoH  Kysona

7.2 (3aBHCHMOCTD CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT
BEJIMUYMHBI 3aps10B U PACCTOSHUS MEXTy TETIaMH)
DnekTpuyeckoe nose. Hanpssk€HHOCTh AIEKTPUYECKOTO

7.3 nosid. IlpyHIMN cynepno3uuuy 3JIEKTPUYECKUX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn »siexTpuueckux 3apsAfoB. OJIEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKH 1
TUDIIEKTPUKU

7.5 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia

7.6 ONEeKTpUYEeCKUH  TOK.  YCJIOBHA  CYyLIECTBOBaHMS




QJICKTPHUYCCKOI'0 TOKA. HcTOYHUKH IOCTOSHHOT'O TOKa

Jencreus 3JIEKTPUYECKOIO TOKa (TemoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

JKUOKOCTSIX U razax

Onexrpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
7.8

HanpsHKeHUe

ConpoTuBieHue IIPOBOJIHUKA. VY aensHOE
7.9

COIIPOTHUBJICHUE BEIIECTBA
7.10 3akon OMa 1t yqacTKa Lenu

[locnenoBarenbHOE W THapajyIeIbHOE  COEIUHEHUE
7.11

MIPOBOIHUKOB

Pabora W MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoyna — Jlenua

3 DNEeKTPUYECKHE ILEeNH U TMOTPEOUTENH AICKTPUUECKOU

7.1

sHepruu B ObITy. KopoTkoe 3aMbIkanne

IlocTtossnable MarHuThel. B3anmMonelcTBHE HOCTOSHHEBIX
7.14

MarduToB

MargutHoe mose. Mar"uTHoe Iole 3eMIIH U €ro
7.15

3HAYEHNE U KU3HU Ha 3eMiie
216 OmneIT Opcrena. MaruutHoe moJie 31eKTPUYECKOTo TOKa.

[IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE

JlelicTBME€ MarHUTHOrO TMOJS HA MPOBOJHUK C TOKOM.

DNeKTpOABUTATENIb TOCTOSHHOTO TOKa. Vcmoms3oBaHme
7.17

AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCcIopTe

OIBITEI ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMN
7.18

nHaykiuu. [Ipasuno Jlenna

DIEeKTpOTreHepaTop. CriocoOsr MOJTY4eHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTpOCTaHIUN Ha

BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
7.20 [IpakTuyeckue pabOTHI:




OnbITH IO HAOTIONEHUIO 3JCKTPU3ALUH TEJ MHIYKIHEH
U IIPU CONIPUKOCHOBEHHUH.

HccnenoBanue JAEUCTBHA DJIEKTPUYECKOrO IIOJI  HA
IIPOBOJHUKY U TUAIEKTPUKH.

COopka u mpoBepka pabOTBI SJICKTPUUECKON Ienu
IIOCTOSIHHOT'O TOKA.

W3Mmepenue u peryJinpoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HaIIPSKEHMUS.
WccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UYILETO Yepe3
PE3UCTOP, OT CONPOTUBJICHUS PE3UCTOPA U HAINPSLKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD
AJEKTPUYECKOTO0 COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IIJIOIAAH MTOIIEPEYHOr0 CEYEHUs U MaTepuaa.
IIpoBepka 1mpaBwiia CJHOXECHUS HANpsOKEHUM  NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHHWU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coelMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIGKTPUYECKOIO  TOKa,
BBIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSI TMOCTOSHHBIX MarHUTOB.
W3ydyeHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPU
uxX oO0beAMHEHUM |  pasjencHud. VccriemoBaHue
JEMCTBUS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneIThl,  JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJIEHHWs TOKa B KaTyllke. l3yueHue
JEHCTBUSI MarHUTHOTO IOJISI HA INPOBOJHUK C TOKOM.
KoHncTpynpoBanue u U3Yy4CHHUE paboThI

3JIEKTPOJIBUTATEIS. N3mepenne KIT




JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O
HCCJIEIOBAHUIO SIBJICHUS JIEKTPOMArHUTHONM WHIYKLUH:
HCCIICIOBAHNE WM3MECHCHMM 3HAYEHUS W HaIpaBICHUS

WHAYKIMOHHOI'O TOKa

7.21

@usnueckue SBICHHS B IPUPOJE: DIEKTPUUYECKHE
SBIICHUST B  arMmocdepe, DICKTPUUECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIe 3eMJIH, Apeil( MOIIOCOB,
POJIb MAarHUTHOT'O TOJIA JUISl )KU3HU HA 3eMile, MOJISIPHOE

CHAHUC

7.22

TexHuueckue ycTpoMcTBa: 3JEKTPOCKON, aMIEepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruu,
AJEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEJOXPAHUTEIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, reHCPpaTOop NOCTOAHHOI'O TOKA

9 KUJIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS
paszena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuyeckoe JABWXKEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUXKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
HepaBHomepHoe mnpsimonnHeiHoe aBuxeHue. CpenHsis
8 8.4 W MTHOBEHHass CKOpPOCTh Teja MpU HEPAaBHOMEPHOM
JBUKEHUU
8.5 Yckopenue. PaBHOyCKOpEeHHOE IPSMOJIMHEMHOE
' JBUYKEHUE
8.6 CBoOoanoe nmagenne. OneITel [ annnes
8.7 PaBHOMepHOE ABUWKEHME MO OKpyXHOCTH. [lepumon u

yacrtota oOpamieHus. JIuHeliHas M yrioBas CKOPOCTH.




[leHTpOCTpEMUTEIIBHOE YCKOPEHHE

8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon Hetotona
8.10 Tperuii 3akon HeroTona
8.11 [TpuHIMIT Cynepno3uuu CUil
8.12 Cuiia ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CHJIa TPEHUS CKOJBKEHHS, CHUJa TPEHUS
' MIOKOS, IPYrUe BUAbI TPEHUS
814 Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTECHHUS.
' Yckopenue cBOOOIHOTO MaICHUS
815 JBuwxenne  munaHer  Bokpyr  Comnua.  Ilepsas
' KOCMMUECKasi CKOpoCcTb. HeBecoMOoCTh U neperpys3ku
PaBHOBecue marepuaibHON TOUKH. AGCOIIOTHO TBEPIOE
8.16
TEJo
8.17 PaBHoBecue TBEpHOro Tena € 3aKpEIUVIEHHOW OCBIO
' BpateHus. MoMeHT cuibl. LleHTp Tsbxectn
8.18 Nmnynec Tena. 3Menenne nmnynsca. IMnynsc cuiib
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTuBHOE nBMXEHNE
8.21 Mexanunueckast paboTa U MOIIHOCTb
892 PaGota cun TsKecTH, yHpyroctw, TpeHus. CBs3b
' SHEPruu U paboThl
893 [MorennmaneHast dHEPTUs Tena, TIOJHATOTO  HaJ
' MTOBEPXHOCTHIO 3eMJITH
8.24 [loTeHumanpHas 3HEPTUS CKATON IPY>KUHBI
Kunernueckast sHeprus. Teopema 0 KHHETHYECKOM
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUST MEXaHUUECKOW YHEPTHU
[IpakTrueckue pabOTHI:
Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHHUs Opycka
8.27 WU JBYDKEHUS IIapuKa [0 HAKJIOHHOW TIJIOCKOCTH.

OmnpeneneHne yCKOpeHUsl Tena MpPU PABHOYCKOPEHHOM

JABHXKCHUU 110 HaAKJIOHHOM IIOCKOCTH.




HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HauaJIbHOW CKOPOCTH.
[IpoBepka THMOTE3bI: €CIM MpPH PAaBHOYCKOPECHHOM
JBYDKEHUHM 0€3 Ha4YallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIUE
MIPOMEKYTKH BPEMEHHU OJIHHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHITBI TPEHHS CKOJIBKEHUS
OT CWIbl HOpMaJbHOro namieHus. OrnpeneneHue
kodpdunmeHTa TpPeHUs CKoJbXeHus. OrnpenerncHue
KECTKOCTU MpYyx)uHBL. OrnpeneneHue padOThl CHIIBI
TPEHUSI TIpU PAaBHOMEPHOM JIBIXKCHMU Tella TI0
TOPU30HTANILHON MOBepXHOCTH. OrmpeneneHue padOThI
CUIBI  yOPYrocTd  OpU  HOABEME  Ipy3a  C
UCIOJIB30BAHUEM  HEIMOJABIIKHOTO U IOJBHXKHOTO

OJIOKOB

dusnyeckue SBICHUS B npupoac: MPUIMBLEI U OTJIMBBI,

8.28 nBUKeHHE IulaHeT COJHEYHOM CHCTEMBI, PEAKTHBHOE
JBUKEHUE KUBBIX OPIaHU3MOB
8.99 TexHudyeckue  yCTpOMCTBA:  CHUAOMETp,  JaT4YUKHU

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHoBHbBIC XapaKTCPUCTHUKU

o1 KOJIeOaHUM: TIEPHO/I, YaCTOTa, aMIUTUTY/a
9.9 Maremarnueckuit u MPY>KAHHBIN MasITHUKHU.
' [IpeBparieHre SHEPrUU IpU KOJIeOATEIHHOM JBHKEHUH
03 3aryxaromue KonebaHus. BulHyXneHHBbIE KoJeOaHus.
' Pe3onanc
Mexannyeckne BOIHbI. CBOWCTBA MEXaHMYECKUX BOJIH.
0.4 [IpononbHble M monepedHble BONHBL. JlJIMHA BOJHBI U
' CKOpPOCTh €€ pacrnpocTpaHeHHUs. MexaHUu4eCKrue BOJIHBI
B TBEPAOM TeJIE, CEICMUYECKHE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3Byk
9.7 [IpakTuyeckue pabOTHI:




Omnpenenenue 4acToTbl M Hepuoja  KojebaHuit
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4acToThl M Hepuoja  KoiebaHuit
IPY>KMUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH — TepHoJa  KoJieOaHWi
MOJIBEIIEHHOI0 K HHUTU TIpy3a OT JUIMHBl HHTH.
HccnenoBanne 3aBUCUMOCTH — TepHoJa  KoJieOaHWi
IPY)KMUHHOTO MasATHUKAa OT Maccel rpysa. IIpoBepka
HE3aBUCHMOCTH nepuosa KojeOaHui rpys3a,
MOJIBEIIEHHOTO0 K HHUTH, OT MAacChl Ipy3a U KECTKOCTU

npyxuHsl. I3mMepenne yckopeHust cBOOOIHOIO NaieHus

duznyeckue SIBICHUS B npupoac: BOCIIPUATHEC 3BYKOB

9.8 KUBOTHBIMH, 3EMIICTPSICEHUE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, DXO0
9.9 TexHudeckue yCTpOWCTBA: 3XOJOT, HCIOJIB30BAaHUE

yIbTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG IToJIC. SJICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
10.2 [kana 31€KTPOMarHUTHBIX BOJH
103 DnekTpoMarHuTHasi mpupojaa cBera. CKOpPOCTh CBeTa.
' BousiHOBBIE CBOMCTBA CBETA
10 [IpakTudeckue pabOTHI:
104 N3yueHne CBOWCTB  JJEKTPOMArHUTHBIX BOJH €
MTOMOIIBI0 MOOUITLHOTO TenedoHa
Oduznyeckue SBICHHUS B TpHUpoOJe: OHOIOTHYECKOE
10.5 JENUCTBHE BHJIIMOTO, yABTPa(QHOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHU I
10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
1 11.1 JlyueBast Mmosienb cBeta. MIcTOUHHMKY cBeTa
11.2 [IpsiMonuHEITHOE pacIpOCTpaHEHHUE CBETA
11.3 OTtpaxenue ceta. [1mockoe 3epkano. 3aKoH OTpaKeHUS




CBCTa

[lpenomnienne cBera. 3akoH TIPEJIOMJICHHUS —CBETA.

114 [TosnHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 Jlunza. Xop ydeid B IMH3E
116 OnTuueckast cucrema Qoroanmnaparta, MHKPOCKOINA U
' TEJIECKOTIa
117 I'maz xak onrTudeckas cuUcTema. bim3opykocTs
' JaJIbHO30PKOCTh
118 Pasnoxxenue Oernoro ceeta B cekTp. OnbiTel Hpl0TOHA.
' CrnoxeHue CIeKTpaIbHBIX IIBETOB. JlEcmepcus cBeTa
[IpakTuueckue padbOTHI:
HccnenoBanme  3aBUCHUMOCTH  yrjia  OTPaKCHHUS
CBETOBOTO JIy4a OT yIJIa MaJICHusI.
N3ydyeHne xapakTepUCTHK H300paxKeHHs TMpeIMeTa B
TUTOCKOM 3€pKajie.
HccnenoBanne  3aBUCHMOCTH  yrila  MPEIOMIICHHUS
CBETOBOTO JIy4a OT yTJjia IMaJeHus Ha TPAHUIE «BO3IAYX —
11.9 CTEKJIION.
[Tonydyenne m300pakeHUl € MOMOILIBIO COOMparoUIeH
JTUH3BI.
Ompenenenne (HOKYCHOTO PACCTOSIHUSI M ONTHYECKOU
CHJIBI COOMpATOIIEH TNH3HI.
OMNBITHI 1O PA3JIOKEHHUIO OSJIOTO CBETA B CIICKT.
OneITH 1O BOCHOPHSTHIO IBETa TMPEIMETOB MPHU UX
HaOJTIOICHUH Yepe3 I[BETOBBIC (PUITBTPHI
dusndeckue sBICHUS B mpupoje: 3atMenus CoyHIa u
11.10 JIyHbl, 11BETa Tell, ONTUYECKHE SBJICHHS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
1111 Texauueckune YCTpOMCTBA: OYKH, IIEPUCKOII,
' (doToanmapar, ONTUYECKHUE CBETOBOIBI
KBAHTOBGBGIE ABJIEHUA
Oneitel Pesepdopna u 1utanerapHas MOJENb aTroMa.
12 121
Mogens aroma bopa
12.2 Hcnyckanwe W moryionieHue cBeta aroMoMm. KBaHTHI.




JInnenyaTele CIIEKTPHI

12.3

PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nydeHHs

12.4

Crpoenne aromHoro szapa. HyxinoHHas Mozens

dTOMHOTI'O d1pa. H3zoTomsr

125

Pa,Z[I/IoaKTI/IBHBIC IIpCBpalICHHA. Hepﬂoz[ moJypaciiaaa

ATOMHBIX AACP

12.6

SAnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsI0BOrO U

MaCCOBOI'O YHCECII

12.7

9Hepr1/151 CBA3H aTOMHBIX SAACP. CBs13b MacChl U OHCPIun

12.8

Peakuuu cuHTe3a M AelIeHUs SAACP. Hctounuku QHCPI'ur

CoiHma u 3BE371

12.9

Snepnas osHepreruka. JlelicTBHE  paJMOAKTUBHBIX

I/ISJ'Iy‘IeHI/Iﬁ Ha )KMBbIC OPpraHu3Mbl

12.10

[MpakTrueckue paboTHI:

HaGnroneHne CIUIOMIHBIX W JMHEWYAThIX CIEKTPOB
U3ITy4YEHUs.

HccnenoBanne TPEeKOB: M3MEPEHHE DHEPTUU YaACTHIIBI
10 TOPMO3HOMY MyTH (110 (poTOorpadusiM).

N3mepenue paaroakTuBHoro ¢poHa

12.11

@usnyeckue SBIEHUS B IPUPOJE: ECTECTBEHHBIN
PaguOaKTUBHBIN ¢oH, KOCMHUYECKHE JIy4H,
PaIMOAKTUBHOE H3JIy4eHUE IPUPOIHBIX MHHEPAJIOB,
JEUCTBUE PpAaJUOAKTUBHBIX MW3JIIyYCHUH HAa OpraHu3M

YCI0BCKa

12.12

Texauueckune YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'IBHHﬁ J03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonnmanne ponu  QU3MKKM B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTh 0A30BBIX MPEICTaBICHUI O 3aKOHOMEPHOM CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeid poaun (U3MKM B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIIOLUU
¢u3nyecKux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOIOTHI

3HaHUS O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIecTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopun
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 ONMCAHUIO UX XapAaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

Brnanenue ocHOBamMM TOHSTUHWHOTO ammapara ¥ CHUMBOJIUYECKOTO
s3bIKa (PM3UKHU W WCIOJB30BaHUE WX JUIsI pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBICHHUS H

MMpoHeECChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHNe ONMCHIBATh HN3YUCHHBIC CBOICTBA TEII U (I)I/I3I/I‘-ICCKI/IC SABJICHHA,

HCIIOJIB3Yys (1)I/ISI/I‘IGCKI/IG BCIIMYHHBI

Brnagenne ocHOBaMHM METOZOB HAy4HOTO IIO3HAHUS C Y4ETOM
coOIIO/IeHHsI TTpaBUIl O€30MMacHOro Tpyaa: HaONoeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATh €r0 Pe3yJIbTaThl, ((OPMYIUPOBATH BBIBObI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITMYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpaTh
OKCIEPUMEHTAIBHYIO YCTAaHOBKY 110 HHCTPYKIMH, BBIYHCIATH
3HA4YeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU ITOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY W
OPOBOJIUTH  WCCIEJOBAaHUE [0  MHCTPYKLHUHM,  IPEICTaBIATh
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0OBaHUA

[lonnmanne  XapakTepHBIX  CBOMCTB  (pu3MUYECKMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX IS

00BbSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3y4EHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHUH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONB3ysl 3aKOHbl U (OpPMYJbl, CBS3bIBAIOIINE (U3UUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KpPATKOC€ YCJIOBHC 3aJayu,
BBISBIISITh HEJOCTAIOILIUE JIaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HeoOXOouMBbIE JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IOJYyYEHHOIO
3Ha4YeHUs (PU3UYECKON BETUYMHBI, YMEHHUE OMPENEATh Pa3MEPHOCTh

(I)I/I3H‘{CCKOI‘;I BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHne XapakTepu3oBaThb MPUHLMINBI  JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOLECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUH W HE0oOXoauMmble (DHU3NUECKUE




3aKOHOMEPHOCTH

10

YMeHue UuCHoibp30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30mMacHOCTH  IpH
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTUYECKOTO0 TOBEACHHS B OKPYXaloIled cpene; MOHUMAaHUE
HEOOXOIMMOCTH TPHUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI1 paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT moMcKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHusl C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH; YMEHUE OLEHUBATH JOCTOBEPHOCTh
HOJYy4eHHOM HMH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOJTHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPU
BBINOJIHEHUM YYEOHBIX 3a/JaHUll HAay4HO-IIOMYJISPHYIO JIUTEpaTypy
($U3NYECKOT0 COJEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BiageHue O0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUS
uHpopManMi ©3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryi0; YMEHHUE
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepP:KAHUSA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuueckoe aBuWkeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTETHHOCTD JIBHKECHUS
PaBHOMepHOE M HepaBHOMepHOE nBIKeHUE. CpenHsst ckopoctb. Dopmyma s
1.2 BBIUKCJICHHSI CPEAHEN CKOpOoCTH: vV = S/t
PaBHOMEepHOE mpsAMONMHENWHOE BH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BPEMCHH B CIy4ae pPAaBHOMEPHOTO TMPSMOJMHEWHOTO JIBHYKEHUSI:
13 (1) =x,+vt
I'padmkm 3aBHCHMOCTH OT BPEMEHH ISl TMPOCKIIMH CKOPOCTH, TPOCKIIUU
nepeMenieHusl, MyTH, KOOPAWHATHl TPU PABHOMEPHOM MPSAMOJMHEHHOM
JIBIKCHUHT
3aBUCHMOCTh KOOpPJIWHATBHI Tella OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO ABUKECHUS:
2
Se(f)=vVo, *I+ay* ;
2
@opmMynbsl TSI TPOEKIUU TEPEeMENIeHUs, MPOCKIIMU CKOPOCTH M TMPOEKIIUU
YCKOpPEHUS TIPH PAaBHOYCKOPEHHOM TPSMOJIMHEHHOM JIBHYKCHUH:
2
14 5 (D =vy, -r+n].-3.
U.\'('f) =Up, +d, -1,
a,(f) =canst,
szz - lez =2a.s,
I'pa¢kr 3aBHCHMOCTH OT BPEMEHH IS IPOCKIIUU YCKOPEHUS, IMPOCKIHH
CKOPOCTH, TPOEKIMU TMepeMelIeHUs], KOOpAUHATHl TMPU PABHOYCKOPEHHOM
PSIMOJIMHEHHOM JABMXKEHUU
CBobonnoe magenue. GopMyiibl, ONUCHIBaONIME CBOOOAHOE MaJe€HUE Tella IO
1.5 BEePTHKAIH (JBIKEHHE TeJla BHU3 WM BBEPX OTHOCUTEIBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucuMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




NPOCKIIMH CKOPOCTH ¥ KOOPAMHATHI NpPU CBOOOJHOM TAACHHM Tejla I10

BEPTUKAIU

CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpYyXHocTU. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
o= iMR
T
1.6 LlenTpocTpemurensHoe yckopeHue. HampapiieHne LEHTPOCTPEMUTEIBHOTO
yckopenus. @opmyra sl BBIYUCIIEHUS YCKOPEHUS:
p
_w
%R
dopmyra, CBSI3bIBAIONIAS IEPUOJ] M YACTOTY OOpaIeHHUS:
v = 1
T
Macca. ITnotHoCTS BemecTBa. @opMyiia i BBIYMCIEHUS TUIOTHOCTH:
1.7 m
V
1.8 Cuna — BekTopHas pusndeckas BenuyrHa. CokeHue CHIl
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPa YCKOPEHUS Tella U BEKTOpa CHIIbI, IEeHCTBYIONIEN Ha
TEJ0
Bzaumopenicteue ten. Tperuit 3akoH HeroToHa:
1.11 - -
Fy y=-F,
TpeHue nokos U TpeHue ckoibxkeHus. Gopmyna 1 BEIYUCICHUS MOJYJIS CUIIBI
1.12
Frp =u-N
TPEHMSI CKOJIbKECHHUS:
Hedbopmamus Ttenma. Ympyrue u Heympyrue nedopmarnuu. 3akoH yOpYyrou
1.13 nedopmanuu (3akoH ['yka):
F=k-Al
1.14 Bcemupnoe Tsarorenue. 3aKOH BCEMHUPHOTO TATOTCHUS:




My - 1M~
F=G.-—L1_2
R
Cuita TsKeCcTH. Y CKOpEeHHe CBOOOIHOTO TTajIeHHSI.
dopmyria s BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H noBepxHocTH 3emin: F = mg.
JIBmxenne rianet Bokpyr Comniia. ITepBas KocMu4ecKasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

Hmnynbse Tena — BeKTOpHas pu3ndeckas BeIMInHA.
p=mi

Nmiynsc cuctemsl Ten. M3menenune umnynsca. IMITynbsc criibt

1.16

3aKkoH COXpPaHCHUSA UMITYJIbCA JIA 3aMKHy’l'Oﬁ CHUCTCMBI TCII:
p=myly +imy U, =const

PeakTuBHOE ABM)KCHHUE

1.17

MexaHuueckas pa60Ta. cDO}T)MYJ'IB. JJIA BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=F5ooscx

ar_ <
: r
Mexannueckass MOITHOCTD:

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIUsl. <D0pMyJ1a JJIA BBIYUCIICHUA

KUHETUYECKON SHEPIUu:

FHUE
By

Teopema o knHeTHUECKOU dHeprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHON

SHEPIUH Tela, IMOIHATOrO

HaI 3eMIIEN:

E,= mgh

1.19

Mexanndeckas SHEpTHUsL:
E=E;.+E »

3aKOH COXpaHEHMs MEXaHNYECKON sHeprun. Popmya s 3aKOHA COXPAHEHUS
MEXaHMYECKOM 3HEepruu B OTCyTCTBUE Uil TpeHus: E = const.

[IpeBpanieHne MEXaHU4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPCHMUS.

1.20

ITpocThie MEXaHU3MBI. «30JI0TOE MPABHUII0» MEXAHUKH.
Ppruar. Moment cuiel: M - FI.

VYcnoBue paBHOBECHUS pblyara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O6510Kku. KITJ] mpocThix MEXaHU3MOB,

n= Anonessan
Aﬂrpaqema

[laBiienue TBEpIOTO TENA.

dDopMyna JJIsA BBIYHMCIICHHSA JAaBJICHUA TBépI[Ol"O TCIa:

p= F
5

1.21 JlaByieHue ra3a. ATMOC(epHOE TaBICHHE.

I'mapocraTuyeckoe 1aBiIeHUE BHYTPH KUIKOCTH.

®opmyna 175 BBIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:

P=Pgh+Dy,
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc

3akoH Apxumena. Popmyna I  ONPEINECICHHUsS BBITAIKUBAIOLIEH CHIIBI,

JICHCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WIH ras:
1.23

Fags =PEV

VYcnosue naBanus tena. [InaBanue cynoB u BO3ayxoIlaBaHUeE

Mexannueckue KosiebaHus. AMIUINTYIa, TEpPHOJ M 4YacToTa KoJeOaHWM.
1.24 1

V= ?

®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHOJ] KOJIEOaHUIA:
195 MareMaTtuyeckuii M IpYKUHHBIM MaATHUKU. lIpeBpaienue oSHepruu Imnpu

K01e0aTeIbHOM ABUKEHUH
1.26 3aryxatomue konaebanusi. BerHyxaennbie konedanus. Pezonanc

Mexannueckue BosiHbIL. [IposionibHBIE M MONEpeyHble BOJHBI. J[JTMHA BOJIHBI U
1.27 .

. h=v-T

CKOPOCTh pPaclpOCTPAHEHUS BOJIHBI:
198 3Byk. I'poMKOocTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha T'PAaHUIIE

nByX cpell. MH(dpa3Byk U ynbTpa3ByK

Ilpakxmuueckue pabomul

N3MepeHnne cpelHel IMIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; HKECTKOCTH
1.29 NPYKUHBL, KO3(Q(UIIMEHTa TPEHUS CKOJIBbXKEHHUs; paOOThl CHIIBI TPEHMS, CHUIIBI

VIPYTOCTH; CPEIHEH CKOPOCTH IBMKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;

YCKOpeHUs OpycKa MpW JBMKCHUHM 10 HAKIOHHOW IUIOCKOCTH; YacTOThI M




nepuoAa KoieOaHWN MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M IEpHojaa
KoJIeOaHUH TPY)KMHHOTO MasTHUKA, MOMEHTa CHJIbI, JICHCTBYIOIIETO HA phIyar;
paboThl CWIBI YNPYrOCTH MpPU NOIBEME TpPy3a C MOMOILIBI HEMOJBHKHOTO
0J10Ka; PabOTHI CHIIBI YIPYTOCTH MPHU MOJBEME Ipy3a ¢ MOMOIIBIO TOIBUIKHOTO
O70Ka.

HccrenoBanre 3aBUCUMOCTH apXHMEIOBOW CHJIBI OT O0BEMa MOTPYKEHHOM
YaCTu TCJIa U OT IINIOTHOCTH KHUJAKOCTH, HC3aBUCUMOCTHU BBITaJ'IKI/IBaIOH_[eﬁ CHUJIbI
OT MAcChI TeJa; CHJIbI TPEHHS CKOJIBXKCHHS OT CHJIbI HOPMAJIBHOTO JIABJICHHS H OT
pola MOBEPXHOCTH; CUJIbI YIPYIOCTH, BOBHUKAIOLIECH B MPYXKUHE, OT CTENEHU
neopMaluu MPYKUHBI, YCKOPEHUs1 OpycKa OT yrila HaKJIOHA HaIPaBIISIONICH;
nepuoza (4acToThbl) KoeOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; IepHoja
KOJICOAHUH MPY)KUHHOTO MAasTHUKA OT MAacChl T'py3a U KECTKOCTH TPYKUHBI;
UCCJICIOBAaHNE HE3aBHCHMOCTH IepHOJia KOJICOAaHWH HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJI0BUS PABHOBCCHUS pblUara

1.30

Qusuueckue A6NeHUs 6 Npupode: TIPUMEPbl IBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KHUBOW M HEKMBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TNPUINBBI U OTIUBBI, JBHWKEHUE IUIaHET COJIHEYHON CHCTEMBI,
PEaKTUBHOE JIBU)KCHME JKUBBIX OPraHU3MOB, PbIYarv B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EepHOro JaBJE€HUs Ha JKUBOW OpraHus3M, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, CeMCMUYECKIE BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoucmea: CUUIOMETP, TATYUKW TOJOXKEHHS, PACCTOSHUS W
YCKOpEHHUs, TUHAMOMETp, MOJIIUIIHUKK, PAKEThl, pbluar, TIOABWXKHBIA U
HETIOABIDKHBIA OJIOKHM, HAKIIOHHAsl TUIOCKOCTh, MPOCTHIE MEXaHWU3MBI B OBITY,
cooOmrarmuecst cocyibl, YCTPOMCTBO BOJOINPOBOJA, THAPABIMYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHUC YJIIBTPA3BYKa B 6LITy N TCXHHUKC

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIC  TIOJIOKEHUSI  MOJICKYJIIPHO-KHUHETHYECKOW  TEOPUU  CTPOCHHS
BerrecTBa. Mojienu TBEPIOTO, JKUIKOTO M Ta3000pa3HOr0 COCTOSHHI BEIIECTBA.

Kpucrammmueckue n aMmop¢Hsbie Tena

2.2

I[BI/I)KCHI/IC JacTul  BCIICCTBA. CBs3b CKOpPOCTH  ABHIXKXCHUA YaCTUll C

TeMriepaTypoii. bpoyHnosckoe nBmwkenue, muddysus

2.3

CmaunBaHue 1 KalmUJIISIPHBIC ABJICHUA

2.4

TemnoBoe pacmpeHne U CKaTHE

2.5

TemnnoBoe paBHOBECHE




2.6

Buytpennsiss sneprusi. Pabora u Temuomepenaya Kak CIIOCOObI M3MEHEHHS

BHYTPEHHEH YHEPTUU

2.7

BI/I,I[BI TEILIoNEpCaauYn: TEIJIOMPOBOAHOCTE, KOHBCKI M, N3JIYICHUEC

2.8

HanGBaHI/IC n OXJIAXKACHHUEC TCII. Kommuecto TCIIJIOTHI. Y,HGHBH&H

TEIUIOEMKOCTD:

O=am(t,—1)

2.9

3aKkoH COXPAaHCHUA SHCPIrurM B TCIUIOBBIX IIPOLECCCAX. YPaBHeHI/Ie TCIIJIOBOI'O

OasaHca:

O +0, +..=0

2.10

Hcnapenue u kKoHjaeHcauus. M3MeHEHHE BHYTPEHHEH SHEPrud B IPOLECCE
ucrapeHuss M KoHjaeHcauuu. KuneHue KuIKOCTU. YenbHas Temiora

napooOpasoBanusi: L = Q/m

2.11

BiaxxHoCTh BO311YXa

2.12

[InmaBnenne wn Kpucrasmsanus. J3MeHeHWe BHYTpEHHEH DJHEpPIUMM IIpH

IJIaBJICHUU U KPpUCTAJIN3alH. Y aenpHas TemioTa MIaBICHUS:

=2

m

2.13

BHYTpeHHSIH OHEPTHUA CrOpaHus TOIJINBA. VY aenpHas TemioTa CropaHus TOIJIMBA:

g=Q/m

2.14

[Tpunnumns! paboTs! TeroBeix aurateneit. KI1/ remioBoro asuratesns

2.15

IIpakmuueckue pabomoi

H3mepenue ynenpbHOM TEIUIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOThI, MOJIyYEHHOTO BOJOM KOMHATHOM TeMmmeparypbl (UKCHPOBAHHOMN
MaccChl, B KOTOPYIO OIIYIIEH HAarpeTblii LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OT/JIAHHOTO HAarpeThIM LHWJIMHIPOM, IOCIE OIYCKaHHs €ro B BOJY KOMHATHOW
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAJKHOCTU BO31yXa; YACIBHOM TEIUIOTHI
IIaBiaeHuss Jpaa. MccnenoBaHwe W3MEHEHHs TeMIIepaTypbl BOJBI  IIPH
Pa3IMYHBIX YCIIOBHSIX; SBJICHHS TEMJ00OMeHa MpU CMEIIMBAHUM XOJIOJHOW U

ropstueit BOJBI; MpoIecca UCTIapECHHS

2.16

Qusuueckue s61eHUsA 8 npupooe. TIOBEPXHOCTHOE HATSKEHHE U KalWUIApHbIE
ABJICHUS B IIPUPOJE, KPUCTAIUIBI B Ipupone, nuznyuenue CoisiHLa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEeTa

2.17

Texnuueckue ycmpoticmea. KanWUIspbl, IPUMEPHI UCIOIb30BaHUS KPUCTAIIOB,




KUJKOCTHBIM TEPMOMETp, NAaTUMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIJICHUS

JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHA, BUTATeNb BHYTPEHHETO

CropaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexkrpuzanus Teil. J[Ba BUa 3J€KTPUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHsI SJCKTPHUUECKOTO 3apsiia
34 Onekrpuueckoe mnone. HanpsxéHHocTh anexkTpuyeckoro mnois. IlpuHuun
' CYNEPHO3UINH JICKTPUUECKUX MOl (Ha KAYeCTBEHHOM YPOBHE)
35 Hocurenn »snexkTpuyeckux 3apsaoB. JIeHCTBUE JIEKTPUYECKOTO TONs Ha
' AJIeKTpUdecKue 3apsiabl. [[pOBOTHUKY U TUAICKTPUKH
[TocTostHuBIN 2nekTpuyecKkuil TOK. JlecTBus armekTpuueckoro Toka. Cuia Toka.
3.6 Harmpsoxenue.
I=qg/t,U=A/q
3.7 DNEKTPUUECKOE COIIPOTUBIIEHHE. Y AETBbHOE 3IEKTPUUECKOE CONPOTUBIICHHUE:
' R=pl/S
3.8 3akon Oma ay1st yuactka snektpudeckoi menu: | = U/R
[TocnenoBarenbHOE COEIUHEHUE TPOBOIHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapamnensHOE COeTMHEHNE POBOHUKOB PABHOTO COMPOTUBIICHUS:
U=UgI=1+1;R=".
CMemnaHHbIe COSTUHEHUS TIPOBOTHUKOB
3.10 Pabora u MomHOCTE AitekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[xoyins — Jlenna:
3.11 2
O=I"-R-t
3.1 OneiT Opcrena. MarHuTHOe IOJIE NPSIMOTO ITPOBOJHHKA € TOKOM. JInHMHM
' MarHUTHOW UHAYKUUH
313 MarauTHoe T1OJIE TOCTOSHHOTO MAarHuta. B3auMOAEHCTBUE NOCTOSHHBIX
' MarHuToB
3.14 JleficTBME€ MarHWTHOTO TIOJISI HA MIPOBOJAHHUK C TOKOM




3.15

Onpitel @apanes. SABnenue snekrpoMarHuTHON uHAYKUUU. [IpaBuino Jlenua

Ipakxmuueckue pabomul

W3mepeHnne  3JIEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PabOTHI AMEKTPHUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOMIETO B MPOBOJHUKE

(pe3ucTopsl, JamMIouKa), OT HAIMPSKEHUsT HAa KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTHU

310 CONPOTHUBIICHUS OT JJIMHBI IPOBOJIHUKA, TUIOMIAIN €r0 MONEPEYHOTO CCUCHUS U
YJIEIBHOTO COTPOTUBIICHUSI.
[IpoBepka mpaBuia I JIEKTPHUECKOTO HANPSDKEHHS TPH TTOCIEI0BATEILHOM
COCMHEHUU TPOBOJHHUKOB; TpaBHJIA I CHIIBI DJIEKTPUYECKOTO TOKa TIPHU
napauIeIbHOM COeIMHEHUH MTPOBOAHUKOB (PE3UCTOPHI M JTAMIIOYKA)
Qusuueckue s6NeHUs 8 npupode: SIEKTPUYECKUE SBIECHHS B arMmocdepe,

3.17 AJIEKTPUIECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMJTH, Jpeiid MOIOCOB,
POJIb MAarHUTHOT'O TIOJIS JUIS )KU3HU Ha 3emile, OIIPHOE CUSTHHE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIepMETp, BOJBTMETP, PeOCTarT,
CUETUYMK  DIIEKTPHUECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTeIIbHbIE AJIEKTPONPUOOPHI (mpuMepsI), INEKTPUUYECKUE
NPEIOXPAHUTEH, DIEKTPOMArHUT, OSJIEKTPOJBUTATENh MOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKA

3.19 OnekTpoMarHuTHbIe BOJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mojenb cBeta. [IpsMonuHeiiHoe pacipocTpaHeHHE CBETa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Tpenominienue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA

3.23 Hucnepcus cBera

394 JIunza. Xox nyueil B nuH3e. POKyCHOE paccTosHME JUH3BL. ONTHYECKas Cuia

' mun3el: D = 1/F

3.25 ['nma3 xak ontudeckas cucrema. OnTudeckre mpuoopsI
IIpaxmuueckue pabomul
M3mepeHnue ONTHUECKOW CHIIBI coOMparomieil JUH3bI, (POKYCHOIO PACCTOSHUS
coOuparomied JuH3BL (IO CBOMCTBY paBeHCTBA pa3MEpoB IpeaMera M

3.26 n300pakeHHsl, KOr/la MpeaIMeT PAcHoJOXKeH B JBOWHOM (oOKyce), Mmoka3aTems

MPEIOMIICHUS CTEeKIA.
HccnenoBanue cBoiicTBa M300paKeHUS, MOJTYICHHOTO C TIOMOIIBIO COOMparomeit

JIUH3BbI, HW3MCHCHHA (bOKYCHOFO pPacCTosAsHUA  OIBYX  CIOKCHHBIX  JIMH3;




3aBUCHMOCTHU yTIJia IMPCIIOMJICHUA CBCTOBOI'O Jiyda OT yIJla aJICHUA Ha I'paHUIC

«BO3AYX — CTCKIIO»

Duszuveckue s6IeHUS 8 npupode: 3aTMCHU COJ'IHI_[a u .HyHBI, oBETa TEI,

321 ONTUYECKUE sBJICHUS B atMocepe (1BeT Heba, pedpakuus, pagyra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBGIE SABJIEHUA
i1 PannoaktuBHOCTh. Anb(da-, Oera-, raMmma-u3nydenus. Peaknuu anbda-u Oera-
' pacmaza
4.2 OmnsiTel Pesepdopaa mo paccesnuto anbha-vactui. [nanerapHas Moiens aToma
4.3 CocraB aToMHOrO sigpa. M30ToIBI
4.4 Ilepnon nonypacnaza aTOMHBIX SAEp
4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOT'O UUCEN
Qusuueckue a61eHUs 6 nNpupode. E€CTECTBEHHBIA paJMOAKTUBHBIA (OH,
4.6 KOCMHMYECKHE Jy4YM, pPaJUOAKTUBHOE U3IY4YE€HUE IPUPOJHBIX MHMHEPAJIOB,
JeicTBUE pPaJIMOAKTHBHBIX U3TYYCHUH Ha OPraHU3M YeIOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKON, HHIMBHIYaJIbHBIN TO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACPpHAd SHEPreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka, 7 xknacce/ [lepsimkun .M., IBanoB A.U., AkiinonepHoe 00111eCcTBO
«3narensctBo «IIpocBemenue»
» ®usuka, § knace/ [lepsimkun .M., IBanos A.U., AkiimonepHoe o0IecTBO
«3narensctBo «IIpocBemienue»
» ®dusuka, 9 knacc/ [epoimkun U.M., I'yrauk E.M., UBanos A.U., [lerposa
M.A., Akunonepnoe o6mectBo «M3narenscrBo «lIpocsemienne»
METO/JIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

7 KIIACC

1.PaGouast nporpamma.

2. [IporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. dusnka. 7 — 9 KIaccel
(aBToper: A.B.ITepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas mporpamma 1o ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YYCOHUKOM:

4. Ilepwimikun A.B. ®uznka. 7 kjnacc. YueOHUK 17151 00111e00pa3oBaTeIbHbIX
yupexaennii . M.:JIpoda. 2011

5. Jlykammk B.1. CoopHUK BOMIpOCOB U 3a/1a4 o usuke. 7-9 ki — M.:

[Tpoceemenune, 2010. —192¢.

8 KIIACC

1. PaGouas nporpamma. @usuka. 7 — 9kiacchl: yueOHO-METOUYECKOTO



nocobus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. [IporpamMMbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusnka. 7 — 9 kimaccel
(aBTopbr:A.B.Ileppiuikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BHIOPAHHBIM YUEOHUKOM:

4. Tleppimikun A.B. @usnka. 7 kinacc. Y4eOHUK 11 00111€00pa3oBaTeIbHBIX
yapexaennii . M.:JIpoda. 2011

5. Jlykammk B.U. COopHUK BOIIPOCOB U 3a/1a4 110 pusuke. 7-9 ki — M.:
IIpocsemenne, 2010. —192c¢.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U
KOHTpPOJIbHBIE paboThl. —5-€ u3nanue,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®usuka. 7 knacc. JJabopaTtopusie paboTsl. KoHTpOIBHBIE
3aganus. —CaparoB:Jluneit, 2014.

8. «KontponbpHO-u3Mepurenbubie MmaTepuaisl. Gusuka. 7 kimacce/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-MeToandeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. [leppikun ®uszuka-8xi 2017 M. JIpoda

11.H.B. ®unonosuu Metoaudeckoe nocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocToATEIbHBIE B KOHTPOJIbHBIE PAOOTHI-8

kiacc 2017 M. Hpoda



13.B.B. lllaxmatosa ,O.P. [lledep Juarnoctuueckue padotsl -8 kiacc 2016
M. Ipoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopauk Borpocos u 3aau
2015 M. Ipoda

9 KIIACC

1. PaGouast nporpamma. @usnka. 7 — 9kiacchl: yueOHO-METOJUIECKOTO
noco6ust /coct. TuxonoaE.H. — 2-e uza.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. IIporpamMMbl 0ocHOBHOTO 00111er0 00pa3oBanus. Puznka. 7 — 9 kiaccel
(aBTopbr:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o ¢usuke. 7 kiacc/ Cocrt. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YYCOHUKOM:

4. Tlepprimikun A.B. ®usnka. 7 kinacc. YueOHUK 17151 00111€00pa30BaTeIbHBIX
yapexaennit . M.:JIpoda. 2011

5. Jlykammk B.1. COopHUK BOIIpOCOB U 3a/1a4 1o usuke. 7-9 ki — M.:
[Ipocsewmenne, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopaTtopusie padboThl. KoHTpOIBHEIE
3aganus. —CaparoB:Jluneit, 2014.

8. «KonTponpHO-u3Mepurtenbubie MmaTepuaibl. Ousuka. 7 kimace/Coct. H.U.

3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-MeToandeckoe mocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTposbHBIE B caMOCTOsATEIbHBIE PA0O0THI IO (hr3uKe. 9 Kacc: K y4eOHUKY
A.B. Ileprimikuna, E.M. I'ytauk «®usnka 9 kmacey / O.U. I'pomuesa. — M.
HznmarenscTBO «IK3amen», 2014.

Tectrl no ¢usuke. 9 kiace: k yueonuky A.B. [lepoimkuna, E.M. I'yTHuK
«Pu3uka

9 knace» / O.W. I'pomueBa. — M.: M3narensctBo «OK3amen», 2010.

®dusuka. 9 kinacc. TemaTudeckue TeCTOBbIC 3a1anus 71t moarotoBku k ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — Apocnasias: OO0

«Axanemus pazButus», 2014.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCbI CETU
NHTEPHET

7 KIIACC

. bubnuoteka — Bc€ mo mpeamery «duszukay. — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuzaeoomnsIThl Ha ypokax. — Pexxum noctymna: http://fizika-class.narod.ru

3. Equnas xomekius iudpoBbix 00pa3oBaTebHBIX PECypcoB. — Pesxkum
nocryma: http://school- collection.edu.ru

4. InTepecHble MaTepualibl K ypokaM (PU3UKHU IO TeMaM; TeCThI IO TEMaM;

HarJsiAHbIe TTOcoOMs K ypokaM. — Pexxum poctyma: http://class-fizika.narod.ru



5. lludposeie 00pa3oBaTenbHBIC pecypchl. — Pexum moctyna:
http://www.openclass.ru

6. DNeKTpOHHBIE YUeOHUKH 10 (pusuke. — Pexum nocryna:
http://www.fizika.ru

8 KJIACC

1. bubnuoreka — Bc€ no npeamery «Pusnka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuzeoonsITel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru
3. Enunas komekuus uudpoBblX 00pa3oBaTENbHBIX PECYPCOB. — Pexxum
nocryma: http://school- collection.edu.ru

4. HTepecHble MaTepualibl K ypokaMm (PU3UKH M0 TeMaM; TECTHI TI0 TEMaM;
HarJIsIHbIC TTocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5. lImdpossie oOpazoBaTeabHbIC pecypchl. — PexxuM qocTymna:
http://www.openclass.ru

6. DIeKTpOHHBIE YUYeOHHUKH TI0 Pu3uke. — Pexxum nocrymna:
http://www.fizika.ru

9 KJIIACC

1. BuzgeoonsiTel Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru
2. Enunas xosuiekuusi tupoBbIX 00pa30BaTeIbHBIX pecypcoB. — Pexum
noctyna: http://school- collection.edu.ru

3. NHTepecHbie MaTepuaibl K ypokaM (HU3UKU MO TEMaM; TECTHI IO TeMaM;

HarJsiAHbIe TTOcoOMs K ypokaM. — Pexxum poctyma: http://class-fizika.narod.ru



4. Iludpossie 0OpazoBarenbHbIE pecypchl. — Pexxum octymna:
http://www.openclass.ru

5. DnexTpoHHBIE yUeOHUKH 10 (pusuke. — Pexum nocryna:
http://www.fizika.ru

6.lucrannmronnas mkoa Ne368 http://moodle.dist-368.ru/ OTkpeITHIi KiTacc.
CeteBoe oOpa3zoBatenbHOE coodiecTBo. http://www.openclass.ru/node/109715
7. Enunas komnekuus uu@poBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanpHblil HEHTP HH(OPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Unrepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTs0ps» MaTepuabl o (PU3MKe.
http://archive.lseptember.ru/fiz

11. Anumanuu ¢pusndeckux oobekToB. http://physics.nad.ru/

12. )KuBas ¢pusuka: ody4aromas nporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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