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MO CHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 (¢U3MKEe HA YpPOBHE OCHOBHOTO OOIEro o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MPeToaBaHus yaeOHoro npeamera « Du3nkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[TporpamMMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojaMm o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpHYIO MOCIeA0BaATEILHOCTD
U3yYCHUS TeM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHNU paboueil MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IIOCKOJIBKY (PM3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pu3nuecKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUYHYI0 KapTUHY MHpa, NPEIOCTaBIsieT Haubosee sICHbIe
00Opa3Ilpl MPUMEHEHHsI HAYYHOTO METOJAa TMO3HAHUS, TO €CTh CIoco0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUM ECTECTBEHHOHAYYHOM TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;



HHTCPIIPCTUPOBATL AAHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JIS
IMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNeNieHbl B KOHIENIMU TpernojaBaHus ydeOHoro mnpeamera «Du3uKa» B
oOpa3zoBaTenbHBIX oOpraHuzamusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

PUOOpPETEHUE HHTEpeca M CTPEMJICHHS OOydJaroluXxcs K HaydHOMY
HM3YYEHHUIO TPUPOJBI, PA3BUTHE HMX MHTCIUICKTYAJIIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MIPEACTABICHUA O HAYYHOM METOJE TO03HAHUSA ¥ (DOPMHUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa H3Y4YeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHUpOBaHUE TPEACTABICHUA O ponu (DU3WUKH IS Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
poeCCUOHAIIBHON JIEITEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JagbHEHUIIIeMy OOyUYCHHIO B 3TOM HaMpaBJICHUHU.

JlocTikeHne 3THX Iejield MmporpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHHI OMUCHIBATh U OOBSICHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINX pPACUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HaOJI01aTh MPUPOTHBIC SIBJICHUS M BBITIOJHITH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHUYECKOE OLICHHUBaHUE WH(OpMAIUY;

3HAKOMCTBO CO cdepamu poecCHOHATEHOMN AesTEIPHOCTH, CBI3aHHBIMU
C (uU3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



Oob11ee yuCiIo 4acoB, peKOMEHIOBAHHBIX JJIsl U3y4eHUs (PU3UKH Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 "acoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pPabOT U OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEMH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro MuUpa.

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PU3HNYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepeHuii MexayHapoHasi CUCTeMa eIMHHUII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHHUE, IMMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siieHus. Onucanue Gu3NUecKuX SBJICHUN C MTOMOIIBbIO MOIeen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPONEAYpa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmpezeneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2. M3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.

6. IIpoBeneHue mccienoBaHus MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH IMOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MmycKa.

IlepBoHavabHbIE CBEACHUS O CTPOCHUH BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TemriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJbIX
(kpuctamamyeckux) Tell. B3auMoCBs3b MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



3. HaGmonenue  sBieHUN,  OOBACHAIOMIMXCS  NPUTSHDKCHUEM WU
OTTAJKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpenHsisi CKOpPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacder mytu u
BPEMEHU JBUKECHUS.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTtBue Ten Kak MpUYhHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBs3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULE
00BEMa BEIeCTBA.
Cuita Kak XapakTEepUCTHKA B3auMOAECHCTBHS Tesl. Cuina ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTy. CHila TsKeCcTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CUJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE NoKosl. TpeHue B MpUpoe U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBieHUs HHEPLUH.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMS (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MTPUIIOKEHHOUN CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIMYEHHS JaBieHus. JlaBiieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT oObema, Temmneparypsl. llepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCUMOCTbH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCybl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBHUCHUMOCTD BRITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcIioBUE TUIaBaHUs Tell: MJIaBaHUE WK TOTPYKEHHE Te B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOM B
MKUIKOCTh YaCTH Tea.
2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIONIEH Ha  TEJo,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B KHUJKOCTH, OT MacChl Teja.
4. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOIIECH CHIIBI,
JEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHW3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbruara. [IpumeHeHne npaBusia paBHOBECHs pbldara K 0J10Ky. «30510TO€
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npaBuiio» Mexanuku. Koaddunuent nonesnoro aeiicteus (manee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas »dsHeprus. KuHeTmueckas U TOTCHIMAJIbHAS SHEPIHUS.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpepenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 0

TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. M3ydyeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIUU.

8 KUIACC

TenJioBbIe AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUS MOJEKYJISIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl M3MEHEHHsS] BHYTPEHHEW HHEPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TeIloBoro Oamanca. IlmnaBienune u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAs TEIIOTa CTOPAHMUS.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysnn.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3QyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBEHUSI TEIUIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHbIX Tell. 3akoH KynoHa (3aBUCHMOCTh  CHJIbI  B3aWMOJIEHCTBHUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsi.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3IEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yyacTtka nenu. [locnenoBarenbHoe U apaiielbHOE COEIUHEHUE POBOJHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHa.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mnosne 3eMJIM M €ro 3HAauYeHWe sl KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJEKTPOJBUTATENCd B  TEXHHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa poza 3JIEKTpUUYECKUX 3apsA0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTpOCTAaTUYECKAs UHAYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHNMKH TTOCTOSTHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 351eKTpUYeCKOTO HANPSKEHUST BOJbTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXXHOCTH PA3/ICIICHUS MTOJOCOB MAarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 2JIEKTPOMArHUTHOM UHAYKIIUH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

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

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Yepe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOrO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BEIMHEHUHN
Y pa3JIeJICHNH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MAarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM.



19. KoHCTpyHpoBaHue U u3ydyeHne padoThl JIEKTPOABUTATEIS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOojHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH HeroTroHa. Tperunii 3akoH HproToHa.
[IpyuHLMT CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

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

Nmnynee Tena. M3menenune mmmyinbca. UMnynbe cuiibl. 3aKOH COXpPaHEHHS
uMIyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSXKECTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpyKUHbl. Kunetnueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHHE MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmoienne MexaHn4ecKux SBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHne paBeHCTBa CHII IPU B3aUMOJICHCTBUM TeJl.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIyJbca MpHU aOCOIIOTHO YIPYTrOM B3aUMOACHCTBUM.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa JJisi pa3roHa U JaJbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OnpeneneHue yCKOpeHMs] Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

OnpeneneHue pabOThl CUJIBI  YOPYTOCTH TMPU TOABEME Tpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

MexaHuuyecKkHne K0J1e0aHus M BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTUKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MaremMaTnuecKuil U NpyKUHHBIM MasTHUKHU. lIpeBpaienne
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOHa. OTpakeHue 3Byka. H(ppa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CUJIBI TSHKECTU U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHne npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.

2. OmpeneneHue 4acTOThl M IEpHO1a KoaeOaHul MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoieOaHUl Ipy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

o v s~ W

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTPOMarHuTHble  BoJIHBL.  CBoOMCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJleKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETAa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnwie pabomul u onvimeul.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue csera. 3armeHust CosHua u Jlynsl. Otpaxkenue cBera. Ilnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JInnza. Xopa ayuen B inH3e. OnTudeckas cucrema (poToarmapara, MUKpOCKOIIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUH B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTtuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens ria3a.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

W X N kR W E

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
najIeHusl.

2. M3yueHue xapakTepUCTUK U300pa’KeHUs MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSIHUS U ONTHYECKOM CHIIbI coOMparoueit
JIMH3HIL.

6. OTBITHI 1O Pa3JI0KEHUIO OETIOT0 CBETa B CIIEKTD.

7. ONbBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIONCHHWH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



KBaHTOBbBIC IBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(da, 6eTa- u ramma-uziaydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBsA3bp Macchl W dHepruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

AnepHas »Hepreruka. J[eWCTBUS pPagUOAKTUBHBIX HW3JIyYEHHMI HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3JIMyHbIX T'a30B.

3. Cnektp BoAopoaa.

4. HaOmroneHnue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uznmydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nytH (1o doTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU HU3YyYEHUHM BCETO Kypca (PU3MKH, a Takke A MOJATOTOBKH K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CleunBaeTcsl JOCTUKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pemaTbh 3aJa4d, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO JESITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEJIaraeTcs:



Ha OCHOBE TIOJIYYCHHBIX 3HAHUN pACHo3HABaTh M HAYYHO OOBICHSITH
bu3udecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
qECIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOoJiee BAKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEp, MPAKTUICCKOTO HCIIOIh30BAHUS PA3INYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBHIX BHUIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYNsS BKIIOYAeT OKCIEPUMEHTAILHOE
uccienoBaHne 0000IIaronero xapakrepa. Moayib 3aBepliacTcsi MpPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOT'O O0IIEro 00pa3oBaHusl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE SCTETUYECKHX KauecTB (PU3MUECKONW HayKu: €€ rapMOHUYHOI'O
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4dyHOH JI0003HATENBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCIOPTE, Ha J0pOrax, C AJNEKTPUUECKUM M TEIUIOBBIM 00OpY/IOBaHHUEM B
JOMAIIIHUX YCIIOBUSX;

- chOpMHUPOBAHHOCTH HaBbIKA peiiekcru, MPU3HAHUE CBOETO MpaBa Ha OMINOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPAKTHUYECKHX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUUECKOMY U3YUCHHIO TPOPECCUi, CBI3aHHBIX C (DU3UKOK;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIWS HA TPUMCHECHHE (PDU3WYECKUX 3HAHWM Ui PEIICHUS 3aJad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIMMCSI YCJOBHMSIM COIMAJIBHOW M NPUPOIAHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICAOBAaHUM U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD,

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHUPOBAHHE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3NMUECKUX 3HAHUIA;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBS3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOIIylH Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4COHBIC  JCHCTBUA, PETYJIATUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );
e YCTaHABIWBAThH CYMIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHUS JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH U IIPOTUBOPEUYHS B paCCMAaTPUBAEMBIX (aKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISITh TPHYNHHO-CJICJACTBEHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHUI M ITPOIICCCOB, JICJIaTh BBIBOJIBI C UCIIOJIL30BAaHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHust yaeOHo pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIICHHS, BBIOOpP Hamboee
HOJIXOJISIICTO C YY4ETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalIbHEWIee pa3BUTHE  (DUINIECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU IpauKoi U MX KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W IOJJepKaHue
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSIMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



myOIMYHO TPECTaBIATh PE3yIbTaThl BBHIMOIHEHHOTO (PH3NUECKOTO OIbITa
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no e€ JOCTIKEHHUIO: pacHpeAeisTh pOjiH, OOCYyXIaTh IpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSL petiieHust (GU3NICCKUX 3HAHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HEHOCTUKEHUs) Ppe3yibTaToB
NesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NyecKoro UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIOpa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpHU pEeIIeHUH (PU3UUECKUX 3a/1ay WIN
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKHE  SIBJICHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUsS, PaBHOJECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBieHus (audysus, TEIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrno3HaBaThb MPOSBICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NIPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHu3M, IJIaBaHHUE PhIO, phluaru B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BELIECTBA, BPEMS], ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOro Tea, )KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAaHU3MOB, KWHETHYECKas U
MOTEHUUAJIbHASL JHEPTUsi), MPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
(bu3nYECKU CMBICI UCTIONBb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUILIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYUHAMHU, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUs MEXAHUYECKOU



OHEpruM, TpPU OBTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMdl IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BETMYMHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJE OIbITa, JEJaTh BBIBOABI IO €r0
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKuX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHMS PACCTOSHUSA, BPEMEHM, Macchl Tena,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOM BETMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
YIPYTrOCTH OT YAJMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaTh YCTaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



NPEIJIOKEHHBIX TaOJIUI U TpaduUKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MYECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXAaHHU3MOB), CJEIys NPEIIOKEHHOW HHCTPYKLUMHU: TMPH BBHIMOTHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUSI MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3UYECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISTH OTOOpP HCTOYHMKOB HHpopMauuu B HWHTepHeTre B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3a/laHUH HAyYHO-TIOMYJISPHYIO
JauTepaTypy GU3MUECKOTO COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiaAeTb Npu€MaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHClie IMyOJIMYHO JIeJIaTh KpaTKUe COOOIICHUS O Pe3yIbTaTax MPOEKTOB MIIN
y4eOHBIX HCCIENOBAaHUM, MIPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUIHBIN anmapar Kypca (HU3UKHU, CONPOBOXKIATH BBICTYIUJICHUE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATEIbHOCTh  TPYIIbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCITOJIB30BATh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAllMs, IJIaBJI€HHUE, KpUCTAIIM3alus (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerI0mpOBOJHOCTD, KOHBEKLUS, U3IIy4YEHHUE),
AIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupone, usiydeHue ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJle,
NOJIIPHOE CHSHHME, NPU 3TOM MEPEBOAUTH MPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OINKCHIBaTh U3yYEHHbIE CBOICTBA TN U (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢duznyeckue BEeIUMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIJIOTHI, yJeJIbHas TEIIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BJIAXKHOCTh BO3/1yXa, AJICKTPUUECKUI 3apsi, cCuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBJIECHUE MPOBOJAHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaxXoJUTh (DOPMYJIBI, CBS3BIBAIOIINE MAHHYIO (DHU3WYECKYIO BEIMUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHIIMI CYNEPHO3ULIUM TOJIeH (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JleHna, 3aKk0oH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKUE MPOLIECChl M CBOMCTBA TEl, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MPoOOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3YS OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEANOJIOKEHHE, OLEHUBATh MPABUJIBHOCTh TMOPSAKa
MPOBEJICHUSI UCCIICIOBaHUs, J1€J1aTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH



IIPOBEPSIEMBIE MPEAIOIOKEHUS, COOUPATh YCTAHOBKY W3 MPEIJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOJIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U YIEIIBHOIO COITPOTHUBIICHHS BELIECTBA IPOBOJIHMKA, CUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOM 3aBUCUMOCTH B BUI€ TaOJIHI] U TPaUKOB, 1€TIaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIaHUPOBaTh U3MEPEHHs, coOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUSA (B TOM YHCIIE: CUCTEMA
OTOIUJIEHUS JOMOB, TUTPOMETP, TApOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPEIOXPAHUTEIH, DIEKTPOMATHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATENBHBIM U NAPAJIETbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyasi
YCIJIOBHBIE 0003HAYEHUS 3TIEMEHTOB JIEKTPUUECKUX LENEN;

OPUBOJUTH  MpUMEPHl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU



XKU3HU 11 oOecrieueHusi 0€30MacHOCTH MpU 00palieHuu ¢ nNpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHUS B OKPYKAIOILIEH CPEIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUH Y4YEOHBIX 3a/laHUi Hay4YyHO-TIOMYJISPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTEepHeT, BHaneTb MNpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
U3YYEHHBIM TOHSATUUHBIN ammapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUM YYEOHBIX IPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 34 BBHINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLICHHBAaTh COOCTBEHHBIM BKJIaa B
NEeATEIBbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUIA:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHPHOCTh MEXaHHYCCKOTO JBIDKCHHS, Jaedopmarius
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIOTHO TBEPIOE TEIIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUS |
BOJTHBI, 3BYK, HH(QPa3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKAHUsI W TOTJIONIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

paznuyath sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE BIKEHHE, CBOOOIHOE
najicHUuE TeJ, PABHOMEPHOE JIBIKCHUE 10 OKPYKHOCTH, B3aHMO/ICHCTBUE
T€J, PEAKTUBHOE JBIDKEHUE, KOJIeOATEIhbHOE ABMKEHHUE (3aTyXaroliue u
BBIHYKJICHHBbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHHE



3ByKa, NPSIMOJIMHEMHOE pacHpoCTpaHEHUE, OTPAKEHHWE U MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOT0o CBETa B
CHEKTp M CJOYKEHUE CHEKTPAJbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpy’XamlleM Mupe (B TOM uHcie (PU3NYECKUE SIBICHUS B IPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OUOJIOTMYECKOE NEUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBeKa), MpPH 3TOM MEPEBOAUTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nyueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, TNEpeMEIIeHHe, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHSTOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CKaToh
NPY>KUHBI, KHHETUYECKAasl SHEPTHsl, OJIHASI MEXaHUUECKasi SHEPTHUSL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTejab MPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCHOJIb3YEMbIX BEJIUYUH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHLMI CYNEPHO3ULMK CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['ammies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIONINE (PU3UUECKUE BETUUYUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIICHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXXHO PEIIUTh TMPU TOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OTIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEHOE PacpOCTpaHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
000pyTIOBaHUS, OMTUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoda U3MEpEeHUs
(M3MepUTeNIbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
Koe0aHUN MaTeMaTH4eCKOro MasiTHUKAa OT JJUHBl HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHUMOCTH



¢u3nyecKux BEIMYMH B BUAE TaOMUI] U rpaduKoB, enaTh BBIBOIBI 11O
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4ecKass paboTa M MOIIHOCTh, YacTOTa M TEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, CIeAysl MPEIIOKEHHOW WHCTPYKLMH, BBIYUCIATH 3HAUCHUE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYyYEHHBIE PE3YNIbTAThI C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HyKJIIOHHAs! MOJIEITTh
aTOMHOTO s11Ipa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOH Ha WX omucaHus (B TOM 4YHCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMBI I CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPAaKTUYECKUX  3aJady, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAWTh  HWHQPOPMALMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYUIECTBJISATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpPEeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON HHQOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,



UCIIOJIb30BaTh MPH BBIMOJIHEHUH YUYE€OHBIX 33JaHUN HAYyYHO-TIOMYJSPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE IHCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
HNOHATUMHBIN amnmapar M3y4aemoro paszjena (U3sMKd U COINpPOBOXKAAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2
VISHHACCIHE BETHAMHBL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPCTATHRIC COUTONMIA BeMecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
3.1 Mexannueckoe IBUKEHHUE 3 1 bubmrorexa LOK

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



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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 . ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 1 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.eds00.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 10



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 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 3 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 11



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

9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 2
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4veckue KoJje0aHusi M1 BOJHbI
bu6mmoreka [IOK
2.1 M 7 2
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 0 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 1 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 2 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 1 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pazgen S. KBaHnToBbI€ SIBJICHUSA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 (CTpoetiie ATOMHOTO 1pa 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAepKAHUS 9 bubnuoreka [IOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 14



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

ITPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OEPA30OBAHUS

7 KIIACC

Kon

NPOBEPAEMOro
pe3yabTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111ero
o0pa3oBaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iniuaThb ABJICHUA 110 OIIMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, JACMOHCTPUPYIOIIHUX OAHHOC (1)I/ISI/ILICCKOC

SBJICHUC

1.3

14

1.5

pacrio3HaBaTh NPOSIBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpY’)KalollleM MHpe, B TOM uucie (U3NYECKUE SIBICHUS B
IpUpose, NpPU D3TOM MEPEBOAUTH INPAKTUYECKYIO 3a7ady B
yueOHYyI0, BBIJENATh CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH)

(bUBUYECKUX SIBICHUMN

ONKCHIBATh M3YYEHHBIE CBOICTBa Tell U (PU3NYECKUE SIBICHUS,
UCTONb3ys (PU3NYECKHE BEIMYMHBI, IPU ONUCAHUM TPABHIBHO
TpakToBaTh (PU3UYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, HX
0003HaueHUs] M €IUHULBI (PU3NYECKHX BEIMYMH, HAXOIHUTh
(GopMyJibl, CBS3bIBAIOIINE JAHHYIO (U3UYECKYIO BEIMUYUHY C
JPYTUMH  BEJIMYUMHAMH, CTPOUTh  TIpadUKHd  H3YYEHHBIX

3aBHCUMOCTEN (PU3NUECKUX BETUUNH

XapaKkTepU30BaTh CBOMCTBA Tei, (PU3NUYECKHE SBICHUS U
MPOLIECChl, UCIOIb3Yysl HM3YUYEHHbIE 3aKOHBI, MPU 3TOM JaBaTh
CIOBEeCHYI0 (OpPMYJIMPOBKY 3aKOHa U  3alUChIBaThb  €ro

MAaTCMaTUYCCKOC BBIPAKCHUC

1.6

0OBSACHSITh (I)I/ISI/I"ICCKI/IC SABJICHUS, POLECChI U CBOICTBa TCII, B
TOM YHUCJIIC n B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAaKTHUKO-
OpPUCHTHUPOBAHHOI'O XapakTepa: BBISIBJISATH MNPpUIUHHO-

CJICICTBEHHBIE CBSI3H, CTPOUTH O0BsICHEHNE U3 | — 2 JIOTHYeCKuX




1.7

1.8

maroB ¢ omopoil Ha 1 — 2 WM3Y4YEHHBIX CBOMCTBA (PU3MUECKHX

SIBIICHU, (PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemath pacu€THble 3a/1a4u B 1 — 2 1eCTBUS, UCIIONB3YS 3aKOHBI
u popmyibl, cBsA3bIBaOIIME (PU3HMUECKHE BEJIUYMHBI: HA OCHOBE
aHajau3a YCJIOBMS 3aJayd 3allMChIBATh KPaTKOE YCIOBUE,
MOJICTaBJIATh (pU3MUecKre BEJIUYUHBI B (POPMYIIBI M MPOBOIUTH
pacuéThl, HAXOAUTH CIPABOYHBIC JAHHBIE, HEOOXOIUMBIC IS
pemieHuss 3agad, OLEHUBATH PEATMCTUYHOCTh IOJYYEHHOU

(bU3HYECKON BETUIMHBI

pacro3HaBaTh MPOOIEMbl, KOTOPHIE MOXKHO PELIUTH MPU MOMOIIN
(u3NYECKUX METOAOB, B OMNHCAHUU HCCIIEIOBAHUS BBIIEISThH
poBepsieMoe  MpenrnoyiokeHue (TUIOTe3y), pa3iuyaTb M|
MHTEPIPETUPOBATH [TOJIyYEHHBIN pe3ysIbTaT, HAXOAUTh OLIUOKH B

XO0J¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

IPOBOAUTH OMBITH MO HAOMIONCHUIO (PU3UYECKUX SBICHUH WM
¢u3nveckux CBOMCTB Tei: (HOPMYyIHpPOBATH MPOBEPSIEMBIC
IPEANONOKEHUS,, COOMPaTh YCTAaHOBKY U3 IPEJIOKEHHOTO
000pyIOBaHUs, 3alMCBIBaTH XOJ ONbITAa U (HOPMYyIHPOBATH

BBIBObI

1.10

BBITOJIHATH MPSIMBIE U3MEPEHHUS C UCIIOJIB30BAHUEM AHAJIOTOBBIX
U 1u(poBbIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA INPUOOPOB C

y4€TOM 3aaHHOM aOCOIIOTHON MOTPENIHOCTH U3MEPEHUI

1.11

1.12

IPOBOJUTH MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM (u3nueckoi
BEJIMYMHBI OT JPYrol ¢ UCHOJB30BaHUEM MPSMBIX H3MEpPEHUH,
y4yacTBOBaTh B IUIAHUPOBAaHMM Y4E€OHOIO  HCCIIE€JOBaHUS,
coOuparb YCTaHOBKY U BBINOJHATH M3MEPEHUs, Cleays
IPEeUIOKEHHOMY IIaHy, (PUKCHPOBATh Pe3yiIbTaThl MOTY4EHHON
3aBUCHUMOCTH (PU3UYECKHX BEJIMYUH B BHJE MPEUIOKEHHBIX
Tabmui, W rpadukoB, JAenaTh BBIBOJABI 10  pe3ylbTaTam

HCCIIEIOBAHUS

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETUUMH, CIEIys
MPEIOKEHHOM HMHCTPYKIMU: TP BBIIOJHEHUH HW3MEpPEHUN
coOMpaTh OAKCIEPHUMEHTAIBHYI0 YCTaHOBKY M  BBIUYHCIATH

3HAYE€HNE UCKOMOMW BEITUYUHBI




1.13

1.14

1.15

1.16

1.17

1.18

1.19

CO6J'IIOI[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0OBAaHUEM

YKa3bIBaTh MPHUHIMIBI JIEHCTBUS TPHOOPOB U TEXHUYCCKHX
YCTPOMCTB, XapaKTepU30BaTh INPUHIUIBI JIEUCTBUS W3yYEHHBIX
IpuOOPOB U TEXHUYECKUX YCTPOMCTB € IOMOIIBIO UX OIMCAHUS,
UCIIONIB3YSl 3HAHUS O CBOMCTBAX (U3MUECKUX SIBICHUH H
HE00X0uMbIe (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH

MPUBOJIUTH MpPUMEpPHl (HAXOAUTh WHGOPMAIUMIO O MPUMEPAX)
NPAaKTUYECKOT0  HUCIOJNb30BaHUS  (U3UYECKUX  3HAHUH B
MOBCEIHEBHON JKM3HM M oOecredeHus Oe30MacHOCTH MpH
oOpaiieHun ¢ npubopaMud M TEXHUYECKHMMH YCTpOICTBamH,
COXpaHEHUsS 3JI0POBbS M COOIIOJEHUS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYXKAKOUIEH cpeae

OCYIIECTBIISITh  OTOOP HWCTOYHHKOB HH(GOpMAIMA B CETH
HHTEpHET B COOTBETCTBUH C 33JaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha
OCHOBE MMEIOIINXCS 3HAHUM W IYTEM CPABHEHUS pPa3IMYHBIX
UCTOYHUKOB BBIIENATH HHGPOpPMALMIO, KOTOpas sBIsAETCA

IIPOTUBOPEYUBOM NI MOXKET OBITH HEJOCTOBEPHOI

UCIOJb30BaTh  MpPU  BBINOJHEHHMM  Y4YEOHBIX  3aJaHui
HAYYHOIOMYJISIPHYIO JIMTEpaTypy (U3NYECKOrO COJAEpKaHUs,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTh WHTepHeT, BiaaeTh
npuéMaMM  KOHCIIEKTHPOBAaHUS  TEKCTa,  IpeoOpazoBaHMs

nH(pOpMaIUK U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

cO31aBaThb cOOCTBEHHbBIE KpaTKU€ MNHUCBMCHHBIC W YCTHBIC
cooOuieHnss Ha OcHOBe 2 — 3 HCTOYHHMKOB HH(pOpMaIu
(1)I/I3I/I'-I€CKOFO COJACpIKaHusA, B TOM YHUCIC Hy6J'II/I‘~IHO JAcCJIaTh
KpaTkue CcOOOIIeHUs O pe3ylbTaTaxX IMPOEKTOB WM Y4eOHBIX
MCCJIEIOBAaHUM, MIPU 3TOM I'PaMOTHO HCIOJB30BaTh M3y4EHHBIH
NOHATUIHBIN  ammapaT  Kypca  (U3HMKH,  CONPOBOXIAThb

BBICTYIIJICHHE MPE3CHTAMEN

OpU  BBIMOJHEHUHM Yy4eOHBIX TPOEKTOB U  HCCIEIOBaHUN
pacnpenensath OOS3aHHOCTH B TIpyHIe B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a/la4aMH, CJIEAUTH 3a BBINOJHEHHEM ILIaHa

JIEMCTBUMA, aJeKBaTHO OIICHHMBAThL COOCTBEHHLIH BKIaJ B




JACATCIIBHOCTD I'pYHIIBI, BbBICTPAaUBATb KOMMYHHUKAaTHUBHOC

B3aUMOJICVCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIMNX

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSA
OCHOBHOM 00pa30BaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 001IIEr0
o0pa3oBaHus

1.1

HCII0JIB30BAaTh IIOHATHA

1.2

1.3

14

1.5

pa3jindaTh SABJICHUA 110 OIIMCAHHIO UX XaPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, JCMOHCTPUPYIOIIHUX HOAHHOC (1)I/I3I/I‘ICCK06

SABJICHUC

pacro3HaBaTh NPOSIBICHUE M3YUYEHHBIX (U3NUYECKUX SBICHUN B
OKpY’)KalollleM MHpe, B TOM uucie (U3NYECKUE SIBICHUS B
IpUpoOse, NpPU 3TOM MEPEBOAUTH NPAKTHUUECKYIO 3a7auy B
yueOHYI0, BBIJENATh CYIIECTBEHHbIE CBOWCTBA (TPU3HAKK)

(bu3HYEeCKUX SBICHUIN

OIMCHIBATh W3YYEHHBIE CBOWCTBA TN M (U3WYECKHUE SBICHMUS,
UCMONB3Yys (PU3NYECKHE BEIMYMHBI, IPU ONUCAHUM TPABHIBHO
TpPakTOBaThb (PU3UYECKUM CMBICI HCHOJB3YEMBIX BEJIHYUH,
0003HaueHUsI M €IUHULBl (U3NYECKUX BEIMYMH, HAXOIUTh
(GbopMyIibl, CBS3bIBAIOIIME JAHHYIO (U3NYECKYIO BEIMUYUHY C
JpPYTUMH  BEJIMYUMHAMH, CTPOUTh  TpadUKHd  H3YYEHHBIX

3aBHUCUMOCTEN (PU3NUECKUX BETUUNH

XapakTepU30BaTh CBOMCTBA Tei, (U3NUYECKHE SBICHUS U
MPOLIECChl, UCIOIb3YSl HM3YUYEHHBIE 3aKOHbI, IIPU 3TOM JaBaTh
CIIOBECHYI0  (OpPMYJIMPOBKY 3aKOHa W  3alUChIBaThb €ro

MAaTCMaTUYCCKOC BBIPAKCHUC

1.6

O0O0BSACHATH (PU3UUECKHE TIPOIECCHl U CBOWMCTBA TEIl, B TOM UHUCIIE
U B KOHTEKCTE CHUTyalluid MPAKTUKO-OPHUEHTHUPOBAHHOTO
XapakTepa: BBIABIATh NPUUUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH
00bsaAcHeHNe U3 1 — 2 JOTMYECKHX IIaroB ¢ MOMOMIBI0 1 — 2
M3YYECHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemars pacu€THeIE 3a1a4i B 2 — 3 NEUCTBHUS, UCIIOJIb3Ys 3aKOHbI
U (opMyIIbI, CBSA3bIBAIONINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE
aHaJIM3a YCJIOBUS 3aJa4yd 3alMChbIBaTh KpaTKOE YCIIOBHE,
BBISIBIISITh HEJJOCTATOK JAHHBIX JUUISI PEIICHHs 3aJauu, BEIOMpATh
3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE Ul €€ pelIeHus, IPOBOJUTh
pacyéTbl M CpaBHMUBATH IOJIYYEHHOE 3HAYCHUE (PUIUUECKOM

BCJIIMYHUHBI C U3BCCTHBIMH JaHHBIMU

1.8

paciio3HaBaThb HpO6J’IeMH, KOTOPBIC MOKHO PCIINUTD IIPpU ITOMOIIN
(1)I/ISI/ILIGCKI/IX MCTOHOB, HCIIOJb3Yysd OIMMCAHUC HUCCICAOBAHNA,
BBIACIATH IIPpOBEPSACMOC MMpCAITIOJI0KCHUC, OLICHUBATbH
MMPaBUJIIBHOCTL TIIOpAAKa IIPOBCACHUA MCCICAOBAHUA, [€JIaTh

BBIBObI

1.9

1.10

MPOBOJUTH OMBITHI 10 HAOMIOACHUIO (PM3NYECKUX SIBJICHUN WIIH
dbusznueckux CBOWCTB Ted: (OPMYIUPOBATH IPOBEPSEMBbIC
IPENIOJIOKEHNs, COOUpaTh YCTAHOBKY U3 MPENJIOKEHHOTO
000py/sOBaHUs, OMHUCHIBATH XOJA OMNbITa U (HOPMYIHPOBATH

BbIBObI

BBITIOJIHATDL NPAMBIC USMEPCHHA € UCITIOJIB30BAHUEM aHAJIOI'OBBIX
npuOOpoB U JNaTYMKOB (U3UYECKUX BEIHYMH, CPaBHHUBATH
pe3ynbTaThl W3MEPEHHH ¢ Y4ETOM 3aJlaHHOW aOCOJIFOTHOM

MOTrpeIIHOCTU

1.11

1.12

MPOBOAMTH HCCIEAOBAHUE 3aBUCHMOCTH OJHON (hu3nuecKoit
BEJIMYMHBI OT JPYrod € HUCHOJIb30BAHUEM MPSAMBIX HW3MEPEHUM:
MJIAHUPOBATh UCCIIEIOBAHKE, COOMPATh YCTAHOBKY M BBIMOTHSITH
U3MEPEHHs, CIIeaysl TPEeAOKCeHHOMY IUIaHy, (UKCHpPOBAThH
pe3ynbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BHUAE TaOIUI U

T‘pa(l)I/IKOB, ACJIaTh BBIBOAKI 110 PE3yJibTaTaM UCCICAOBAHHUA

MPOBOJIUTh KOCBEHHBIE W3MEpPEHUsS (PU3NUECKHX BEIUYHWH:
IUIAHUPOBATh ~ M3MEpPEHHs, CcoOupaTh OAKCIEPUMEHTAILHYIO
YCTaHOBKY, CIEAys MPEII0KEHHON WHCTPYKIIMU, U BBIUYUCIISATH

3HA4YCHHUEC BCIIMYNHBI

1.13

coOnrofaTh MpaBWila TEXHUKH O€30MacHOCTH MpU padore C

J1a0opaTOpHBIM 000pYyI0OBaHUEM

1.14

XapaKTCPU30BaTh IMPUHIIUAIIBL JIeicTBUsA HU3YUCHHBIX HpI/I60pOB u

TEXHUYECKHUX YCTPOMCTB C ONOPOM HA MX ONHCAHMS, UCIOJIb3YS




1.15

3HaHHUS O CBOMCTBaX (1)I/ISI/I‘I€CKI/IX SIBIICHUN | H€O6XOI[I/IMI>IC

¢du3nueckre 3aKOHOMEPHOCTH

paciio3HaBaThb IMPpOCThIC TCXHUYCCKUC yCTpOfICTBa )51
HU3MEPUTCIIbHBIC HpI/I60pBI o cxXxemMaM H CXEMaTU4YHbIM
pUCyHKaM, COCTaBJIATb CXCMbI OJJCKTPHUYCCKUX memem ¢
IMOCJICA0OBATCIIBHBIM M MapajlyICJIbHBIM COCAMHCHHUEM DJICMCHTOB,
pasindadg YCJIOBHBIC 0003HAaYCHHS DJIEMECHTOB SJICKTPHUYCCKUX

nemneun

1.16

IPUBOAUTH TPUMEPHI (HAXOOUTh WH(POPMALHUIO O MPUMEPAX)
IPAaKTUYECKOI'0  HUCMOJb30BaHUS  (U3MYECKUX 3HAHUH B
MIOBCEIHEBHOM JKM3HMU A1 oOecnedeHuss Oe30MacHOCTU IpU
oOpalieHun ¢ npuOopaMM U TEXHUYECKUMH YCTPOHCTBAMH,
COXPaHEHMsI 3[0POBbS M COOJIIOJCHHMS HOPM 3KOJOTHYECKOrO

MOBEJICHUS B OKpYXaIOIIeH cpene

1.17

OCYILECTBIIATh MOUCK MH(OPMAIK (GU3UUIECKOTO COACPIKaHUS B
cetu VHTepHET, Ha OCHOBE HUMEIOIIUXCA 3HAHUHM U IYTEM
CPaBHEHHUS JOTIOJTHUTEIbHBIX HCTOYHUKOB BBIJIETIATH
uH(pOpMaLIMIO, KOTOpas ABJSETCS MPOTUBOPEUUBOM WM MOXKET

OBITh HEIOCTOBEPHOM

1.18

UCMOJIb30BaTh NPU BBHIMOJIHEHUM YYEeOHBIX 33/JaHUIl HaydHO-
NOMYJSIPHYIO ~ JIUTEeparypy  (U3HYECKOTO coJiepKaHus,
CIIPaBOYHBIE MaTepHallbl, pecypcbl ceTh MHTepHeT; BiIaneTh
npuéMaMl  KOHCIIEKTHPOBAHMSI  TEKCTa, INPeoOpa3oBaHUs

nH(pOpPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3laBaTh COOCTBEHHbIE NHCHbMEHHBIE U KpaTKUE YCTHBIE
coo011eHus1, 00001as HGOPMAIHIO U3 HECKOJIBKUX UCTOYHUKOB
(bU3MYECKOTO CO/IepKaHUs, B TOM YHUCIIE MyOIHMYHO MPEICTaBISITh
pe3yJbTaThl MPOEKTHON WJIM MCCIIEA0BATEIbCKON eI TENbHOCTH,
IpH STOM TPaMOTHO HCHOJb30BaTh HM3yYEHHBIH MOHSITUWHBIN
ammapar  Kypca  (U3WKH, CONPOBOXKIATh  BBICTYILJICHUE

Mpe3eHTauuen

1.20

IpU  BBIOJIHEHUU Y4YEOHBIX TMPOEKTOB U  HUCCIIEJOBaHUM
(bU3MUeCKUX MPOIECCOB paclpeesiATh 00sI3aHHOCTH B IPYIINE B
COOTBETCTBUU C IIOCTABJIIEHHBIMHM 3a7lauaMu, CJIEIUTh 3a

BBIIIOJIHEHHEM IlIaHa OSUCTBUM U KOpPPCKTHUPOBATH €IO,




9 KUIIACC

Kon
NMpoBepPsieMoro
pe3yJbTara

11

1.2

a/IeKBaTHO OILIGHWBaThb COOCTBEHHBIM BKJIAJ B JAEATEIbHOCTb
IPYIIIBI, BBICTPAMBAaTh KOMMYHMKAaTHBHOE B3aMMOJEHUCTBUE,

IIPOSABJIAA TOTOBHOCTH paspelllaTh KOH(I)J'II/IKTBI

IIpoBepsiemble npeiMeTHbIE Pe3yabTAThl 0CBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'0 0011€ero
o0pa3zoBaHus

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUS
pas3iiniuaThb ABJICHUA 110 OIIMCAHUTIO UX XaPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, JACMOHCTPUPYIOIIHUX OAHHOC (1)I/I3I/I‘~I€CKOC

SBJICHUC

1.3

pacrio3HaBaTh IPOSIBIEHUE U3YYCHHBIX (PU3UYECKUX SIBJICHUH B
OKpY)XalolleM MHpE, B TOM 4Hcie (U3NYECKHE SIBICHHUS B
OpUpOJie, TPU OSTOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
yueOHYI0, BBIJIESATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK)

bu3nuecKuX SIBICHUN

1.4

OINUCHIBATh H3YyYEHHBIE CBOWCTBA Tell U (hpU3MUECKHE SIBICHUS,
UCHOJB3YS (DU3MYECKHE BEIWYHMHBI, IPU OMUCAHUHM MPaBUIBHO
TPAaKTOBaThb (PU3MYECKHH CMBICI HCHOJb3YyEeMbIX BEJIHYUH,
0003HaYeHHUs] W E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOAMUThH
(bopMyInbl, CBA3BIBAIOLIME JaHHYIO (PU3UYECKYIO BEITUYMHY C
IpYTMMHM  BEJIMYMHAMH, CTPOUTh  TpapuKd  H3YyYEHHBIX

3aBHCUMOCTEM (I)I/ISI/I‘-ICCKI/IX BCIINYHUH

1.5

1.6

XapaKTCPU30BaATh CBOICTBa TCII, (l)I/I3I/I‘IeCKI/Ie SABJICHHUA U
MponecChl, MCIOJIb3ysd HU3YYCHHBIC 3aKOHBI, IIPpH 3TOM [JdaBaTb
CJIOBCCHYIO (I)OpMyJ'II/IpOBKy 3aKOHa MW  3alluChiBaTb €TI0

MAaTEMATUUYCCKOC BBIPAKCHUC

OO0BACHATH (PU3NUYECKHE POLECCHl U CBOWCTBA TEJl, B TOM UHUCIIE
U B KOHTEKCTE CUTyallUd MPaKTHKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABISATH MPHYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH
00bBsiICHEHHE U3 2 — 3 JOTMYECKUX IIAroB ¢ IMOMOIIBI0 2 — 3
W3YYCHHBIX CBOMCTBA (PH3UICCKUX SBICHUH, (PU3NICCKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemiats pacu€THble 3a1a4n (ONUparonecs Ha cucTemMy u3 2 — 3
YpaBHEHHUI), HUCTIONB3Ysl 3aKOHBI U (DOPMYIBI, CBS3BIBAIOILINE
¢dbu3nuecKkue BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3aJaud
3alUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIOIINE WU
nM30bITOYHBIE JaHHBIE, BHIOMpPAaTh 3aKOHBI U  (HOPMYIIBI,
HEOOXOJUMBIC JJIsi pEUICHUs, TPOBOJIUTH PACUEThl U OILICHUBATH

PEAINCTUYHOCTD IIOJIYUCHHOI'O 3HAUCHU A (bHSH‘IGCKOﬁ BCJINMYHMHBI

1.8

paciio3HaBaTb HpO6J’IeMH, KOTOPBIE MOXKHO PCHIMTDH IIPHU IIOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, MUCIIOJIB3Yysd OIMMCAHUC HCCICAOBAHUAA,
BBLICIIATH IIPOBECPACMOC IIPCAITIOJIOKCHUC, OLICHUBATDH
MMPaBUJIbHOCTL TIOpAAKa IIPOBCACHHA HCCICAOBAHUA, OCJIATh

BBIBO/IbI, UHTCPIIPETUPOBATDL PE3YJIbTATHL H8.6J'IIO,I[CHI/II71 X OIIBITOB

1.9

MIPOBOMTH OIBITHI MO HAOMIOACHUIO (DU3MYECKHUX SBIICHUU WIIH
(U3NYECKUX CBOMCTB TEJ: CAMOCTOSATEIBHO COOUPATh YCTAaHOBKY
13 U30BITOYHOTO HaOOpa 000pyIOBaHMs, OMUCHIBATH XOJI OIBITA

€ro pe3yJibTaThl, q)OpMy.HI/IpOBaTB BBIBObI

1.10

111

IPOBOANUTH TPH HEOOXOJMMOCTH CEPHIO IMPSIMBIX H3MEPEHUIH,
OIIpeIeTIsisl CpeiHee 3HaUeHUE H3MepsieMOol BeNIHHBI ((OKyCcHOE
paccTosHue coOuparomeil JMH3bI), OOOCHOBBIBATH BBIOOD

crioco0a u3MepeHus (M3MEpPUTEHHOTO Mpruoopa)

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (PU3MUECKUX BETUYHH C
HCITOJIb30BaHUEM MPSIMBIX WU3MEPEHUI: MJIAHUPOBATH
HCCIICOBaHNE, CaMOCTOATEIHLHO cobupath  yCTaHOBKY,
buKcupoBaTh pe3ynbTaThl MOJIY4YEHHOMN 3aBUCHMOCTH
($U3HMYECKUX BETUYNH B BUE TaOIUIIM TpadUKOB, A€TIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaAHUA

1.12

1.13

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs (PU3MUECKUX BEIUYMH:
IUIAaHUPOBAaTh ~ W3MEpEHHs, coOupaTh AKCIEPUMEHTAIHHYIO
YCTAHOBKY M BBINIOJHATE U3MEPEHUs, CIEAYs IPEIOKECHHOU
WHCTPYKIUH, BBIYACIATh 3HAYEHHUE BEJIMYMHBI U aHATU3UPOBATh
MIOJIyYEHHBIE PE3YyJIBTAThl C Y4YETOM 3aJaHHOU IIOTPEIIHOCTH

U3MEPEHUIN

CO6J'IIOI[aTL npaBujia TCEXHHUKU 0e30IMacHOCTH npu pa60Te C

71ab0paTOPHBIM 000pyI0BaHUEM




1.14

1.15

paznuyaTh OCHOBHBIC TPU3HAKU H3YYEHHBIX (U3HYECKUX
MoOJIeJIel: MaTepHuaibHash TOYKa, a0COMIOTHO TBEPIOE TEO,
TOYCYHBIH MCTOYHUK CBETa, Jy4, TOHKas JIMH3A, TUTAHETapHas

MOZCIIb aTOMa, HYKJIOHHAd MOACJIb aTOMHOTO s/pa

XapaKTepu30BaTh MPUHIHIBI IEHCTBHUS W3YUYEHHBIX NMPHOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOH Ha MX ONHCAHUS, UCIONb3Ys
3HAHUS O CBOMCTBAaxX (M3MYECKUX SIBJICHUH M HEOOXOAUMBIC

(1)I/I3I/I‘ICCKI/IG 3aKOHOMECPHOCTHU

1.16

1.17

HUCIIOJIB30BATh CXEMBI U CXCEMATHUYHBIC pI/ICYHKI/I I/13y‘-IeHHBIX
TEXHHUYECKUX  YCTPOMCTB, W3MEPUTENBHBIX MPUOOPOB U
TEXHOJIOTUYECKHX  IPOILECCOB  MPH  PEHICHUH  y4eOHO-
MPaKTUYECKUX 3aJ1ad, OINTHYECKHE CXEMBbI JJIsi IOCTPOCHUS
M300paXeHHI B TUIOCKOM 3€pKajie U COOMPAOIICH JIMH3E

NPUBONUTH TPUMEPHI (HAXOOUTH WH(POPMALHUIO O MPUMEPaAX)
MPaKTUYECKOTO0  HWCIIOJb30BaHMsS  (DU3WYECKUX  3HAHUKW B
MIOBCEIHEBHON JKM3HU A1 oOecnedeHuss Oe30MacHOCTU IIpU
oOpaiieHun ¢ TOpubopaMH M TEXHUYECKHUMH YCTpPOICTBamH,
COXPAHCHHS 3JIOPOBbS M COOJIOIACHHS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOIIEH cpeie

1.18

OCYILECTBIIATh MOUCK MH(OPMAIIMK (PU3UUYECKOTO COAEPIKaHUS B
cetu HHTepHeT, camoCTOATENbHO (OPMYIUPYs TOUCKOBBIH
3alpoc, HAXOOUThb IyTH  ONPENEICHHs  JOCTOBEPHOCTH
MOJIydeHHOW WHGOpMAIM HAa OCHOBE WMEIOIIUXCS 3HAHUU U

JOITOJHUTCIIbHBIX HCTOYHHUKOB

1.19

UCMOJIb30BaTh NPU BBHIMOJIHEHUH YYEeOHBIX 33/JaHUIl Hay4HO-
NOMYJSIPHYIO ~ JIUTEparypy  (U3UYECKOTo coJiepKaHus,
CIIPaBOYHBIE MaTepHallbl, pecypcbl ceTh MHTepHeT; BiIaneTh
npuéMaMd  KOHCIIEKTUPOBAHMSI ~ TEKCTa,  MPeoOpa3oBaHUS

uH(pOpPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE MH(pOpPMAIMK U3 HECKOJIBKUX UCTOUYHUKOB (PU3HUECKOTO
coJiepKaHus, MyOJMYHO MPEJCTaBISITh PE3ylbTaThl MPOEKTHOM
WM MCCIIEIOBATEIbCKON JEATEIbHOCTH, IIPU 3TOM TI'PaAMOTHO

WCIIOJIb30BaTh M3YYECHHBIN MOHATUUHBIN anmapar H3y4aeMoro




1.21

paszzeina (GU3UKU U COMPOBOXKIATh BHICTYINIEHUE TIPE3CHTALUEN C

y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

OpY  BBINOJHEHUHM Yy4YeOHBIX TPOEKTOB M  HCCIEIOBaHUN
bu3HYECKUX MPOLIECCOB paclpeesaTh 00S3aHHOCTH B TPYIINE B
COOTBETCTBUM C IIOCTABJIEHHBIMM 3aJadyaMu, CJIEIUTh 3a
BBIIIOJIHEHUEM IUIaHA JCUCTBUH UM KOPPEKTHUPOBATH  €ro,
a/ICKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIQJ B JEATEIBHOCTH
IpyHIbl, BBICTPaUBaTh KOMMYHHMKAaTMBHOE B3aWMOJECHCTBHUE,

IPOSIBIISISE TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
paszjiena

Kox

3JI€EMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MHUPA

®u3znka — Hayka O Opupoje. SBiIeHus NPUPOIBL.
1.1 duzndeckue SABJICHUS. MEXaHWUYECKHE, TEIJIOBEIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BeaMuuHBL. V3MepeHne ¢GU3NYECKUX
1.2 BennunH. Pusnyeckue npudopsl. IlorpemtHocts

H3MepeHHI>i. MC)KI[YHapOI[HaH CHUCTEMA CAMHMUIL

EcrecTBeHHOHAYUYHBIH METO/T MIO3HAHHUS:
13 HaOJIf0/IeHHe, TIOCTAaHOBKA HAy4YHOT'O  BOIPOCA,

BBIIBMOKCHUE THUIIOTC3, SKCIICPUMCECHT IO IPOBCPKE

THUIIOTEC3, 00BSICHEHHE HaGHIO,HaCMOFO SABJICHUA

14 Onucanne (U3NUECKUX SBICHUH C TOMOIIBIO
MoJieJIen

[TpakTiueckue paboThI:

15 HH#Par###113Mepenne pacCTOsSHUI.
' ###Par#t#13mepenne 00b€Ma  KUAKOCTH U

TBEPIOTO TeJA.




###Par###OnpeneneHue pa3sMepoB MaJIbIX Tell.
#H#Par###3mepenue Temnepatypsl Ipu MOMOIIN

KUAKOCTHOI'O TECPMOMETPA U JaTUUKa TEMIIEPATYPhL

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNHN BEIIIECTBA

2.1

2.2

2.3

#H#Par###CTtpoeHue BelecTBa: arTOMbl U MOJICKYJIHI,
ux pasMmepbl. OMbITHI, JTOKA3bIBAIOUINE JUCKPETHOE
CTPOCHHE BEIECTBA

#H##Par### ] [Brokenne  yactun  BemiectBa.  CBs3b
CKOPOCTH JBIDKEHHUS YacTUI[ C TeMIepaTypoil.
BpoynoBckoe nBmxenue, auddysus
B3anMoeiicTBre 4acTHIl BENIECTBA: MPUTSHKEHUE U

OTTAJIKHUBAaHHUC

2.4

2.5

2.6

###Par### ArperatHoie COCTOSHHSI  BEIECTBA:
CTPOCHHE  Ta30B, IKHJKOCTEH W  TBEPIBIX
(KpuUCTaJUTMYECKHX) Tel. B3anMMOCBSI3b  MEXIy
CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M WX  aTOMHO-MOJICKYJISIPHBIM

CTPOCHHEM
Oco0EHHOCTH arperaTHhIX COCTOSTHUN BOIBI

[TpakTudeckue paboThI:

#H##Par###01enka tuaMerpa aToMa METOJIOM PSIIOB
(c ucnonb3oBanueM ¢otorpaduii).
#HA#HPar#H###0nbITel 0 HAOJMIOJEHUIO  TETJIOBOTO
pacIIMpeHHst ra30B.

#AH#Par###0OnbITEl 10 OOHAPYKEHUIO TEHUCTBUS CHUII

MOJICKYJIAPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

Mexanuueckoe  JIBUWKeHHEe. PaBHOMepHOe U
HEpaBHOMEPHOE JIBUKCHUE

###Par#H#Cropocts.  CpenHsisi  CKOpPOCTh — IIpH
HEpaBHOMEPHOM JIBIKEHUU. PacuéTr myTH 1 BpeMeH!
JIBYDKEHUS

SBnenue VHEPLIHU. 3aKkoH WHEPLMH.

BzaumogeiictBue Tea Kak npuynHa W3MCHCHUA




3.4

3.5

CKOPOCTH JBWDKCHHS Teil. Macca Kak wmepa
WHEPTHOCTH TeJa

#H#Par### InoTHocTh BemecTBa. CBsI3b INIOTHOCTH
C KOJMYECTBOM MOJEKYJI B eIuHHIe oOBEMa

BCIICCTBA

Cuna kak XapaKTEpHUCTHUKA BBaHMOHeﬁCTBHH TCII

3.6

3.7

3.8

Cuna ynpyroctu u 3akoH ['yka. 3MepeHnue cuiibl ¢
MOMOIIIbIO TUHAMOMETpPA

#HH##Par###IBnenue TATOTEHUS W CHJIA TSKECTH.
Cwia TspKecTM Ha Jpyrux IulaHerax. Bec Tena.
HesecomocTh

Cua Tpenusi. TpeHne CKOJbKEHUS U TPEHUE TTOKOS.

TpeHue B mpupojie ¥ TEXHUKE

3.9

3.10

3.11

#H##Par###CnoxeHnne cul, HalpaBJIEHHBIX 110 OJTHOM

npsiMoil. PaBHOAEHCTBYIOIIAs CUIT

[TpakTyeckue paboOTHI:

OnpeneneHre CKOPOCTH PaBHOMEPHOIO JIBUYKEHUS
(wrapuka B JKUAKOCTH, MOJENH 3JIEKTPUYECKOro
aBTOMOOWIS M Tak nainee). OnpeneneHue cpenaHen
CKOPOCTH CKOJBKEHHUS Opycka WM LIapuKa I10
HAKJIOHHON miiockocTu. OmpeseneHue MIOTHOCTH
TBEpIOro Tena. OMBITBI, JIEMOHCTPUPYIOLIME
3aBHCUMOCTb pacTshKeHus (nedopManuu) npyKUHbI
oT HPUIIOKEHHOM CHJIBL. OnbITHI,
JEMOHCTPUPYIOIINE 3aBUCHMOCTb CHJIBI TPEHUS
CKOJNIBXKEHHs OT Beca Tela M XapakTepa

COIPUKACAIOIINXCS TOBEPXHOCTEN

@u3znyueckue SBICHUS B NPUPOAE: IPUMEPHI
JBIJKEHUS C PA3JIMYHBIMU CKOPOCTSMHU B YKUBOM M
HEXUBOU NMPUPOJIE, NEUCTBUE CUITBI TPEHHS B IPUPOJIE

" TCXHUKE

3.12

TexHuueckue yCTpOHCTBA: JUHAMOMETD,

NOAIIHUITHUKN

TIABJIEHME TBEP/IBIX TEJI, )KUKOCTEI 1 TA30B




4.1

4.2

Jasnenue tBEpaoro Tena. CrnocoObl yMEHbILIEHUS U

YBCIIMUYCHUA OABJICHUSA

JlaBenue rasza. 3aBUCHMMOCTH JIaBJICHUS Ta3a OT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

4.6

[lepenaua JTABJICHUS TBEPIBIMU TEeJIaMHu,
JKAIKOCTSIMA M Ta3aMu. 3akon  Ilackans.

ITHeBMaTHUYeCKE MAIIMHBI

3aBUCHMOCTh JIaBIICHUSI JKHJIKOCTH OT TIyOWHBI.
I'mapocratndeckuii  mapagokc. CooOmaromuecs

cocynsl. ['uapaBinnueckrue MEXaHU3MbI

Atmocdepa 3emnm M aTtMochepHOE IaBlICHHE.
[TpuumHBI CyIIECTBOBAHUS BO3IYLIHOHW OOOJIOYKH
3emum.  Omweir Toppuuern.  3aBHCHUMOCTD
aTMOC(EPHOTO NIAaBJICHUS OT BBICOTHI HAJl YPOBHEM
MOpsI

N3mepenne atmocepHoro nasienus. [Ipubopsr mis

HU3MCPCHUA aTMOC(bepHOI‘O JaBJICHUA

4.7

JleiicTBUE KHUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX
Teno. BreitankuBaromias (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

4.9

IInaBanue Ten. Bo3gyxomnnaBanue

[TpakTiueckue paboThI:

HccenenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT
00BbéMa MOTpyKEHHOM B JKUIKOCTH YacTH Tela.
Onpenenenue BBITAJIKABAIOIIEH CUJIB,
JICHCTBYIOIIEH HA TEJO, MOIPYKEHHOE B KUAKOCTD.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI,
JICUCTBYIOIIEH Ha TEJO B JKUIAKOCTH, OT MACCHhI TeJIa.
OnpITsl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CHJIbI, JICHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00BbEMa MOTrpYKEHHOH B >KUIKOCTh
YyacTU Tela M OT  IUIOTHOCTH  KUJKOCTH.

KOHCTPYI/IpOBaHI/IC apeoMeTpa niIn




KOHCTPYMpOBaHHE JIOAKM U ompeieneHue eé

rpy30N0AbEMHOCTH

duzngeckue SABJICHHUA B npupoae: BIIUSHUC

4.10 aTMOoC(hepHOro JaBJCHUS Ha JKUBOH OpraHU3M,
TTaBaHKE PBIO
TexHudeckue ycTpoicTBa: COOOIAIOIIMECS COCY/IbI,
411 YCTPOMCTBO BOJOIPOBOJA, THIPABINYECKUH IIpece,
' MaHOMETp, OapoMeTp, BBICOTOMEp, IOPLUIHEBOMN
Hacoc, apeoMeTp
PABOTA, MOIIHOCTbB, DHEPI'
5.1 Mexanuyeckas pabora
5.2 MexaHnueckas MOIIHOCTb
53 [IpocTpie MexaHM3MBL: pblyar, OJIOK, HaKJIOHHas
' 10cKoCTh. [IpaBuiio paBHOBeCHs pblyara
5.4 [TpumeHeHue paBuiia paBHOBECHUS pblyara K 0JIOKYy
«30moToe mpaBwiIo» MexaHUKU. KoaddummeHnt
5.5 IOJIE3HOr0  JieicTBUs  MexaHu3MoB.  [IpocTsie
MEXaHU3MBI B OBITY U TEXHUKE
- [ToreHunanbHas SHEPrUM TeNa, MOAHATOTO HaJ
' 3emnén
5.7 Kunernueckas sHeprus
£ g [TonHast MexaHMuecKast SHeprusi. 3aKOH U3MEHEHUS U
' COXpaHEHMsI MEXaHNYECKON IHEPTHH
[TpakTiueckue paboThI:
#HH#Par###Onpenenenue paboThl CUIIbI TPEHUS TIPU
PaBHOMEPHOM JIBUJKEHUU TeJa 10 TOPU30HTAIBLHON
5.9 nosepxHoctu. MccnenoBaHue yciaoBUM paBHOBECHUS
peiuara. M3mepenne KIIJ[ HakIOHHOM IIIOCKOCTH.
W3ydyeHue 3akoHa COXpaHEHHS MEXaHUYECKOU
SHEpPIruu
510 dusnueckue SBICHUS B MPUPOJE: phlUard B Teje

YCIO0BEKa




8 KUIACC

Kon
pa3jiena

TexHuueckrne yCTpOWCTBA: pbluar, MOJABUKHBIA U

5.11 HEMOJBM)KHBIN  OJIOKH, HAKJIOHHAS IIJIOCKOCTb,

IPOCTbIE MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 31eMEHTHI COAePKAHUSA
3J1eMeHTa
TEIUJIOBBIE ABJIEHU A

OcHoBHbIE M0JIOXKEHHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUM CTpOeHus BelecTBa. Macca u

6.1 pasmepbl Mojekya. ONbITel, MOATBEPXKIAIOIINE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHOKMHETHYECKOM
TEeOpuun
Mogenu TBEPAOro, XKHUJIKOIO U Ta3000pa3HOTO

6.2 cocTosHUMM  BemiectBa.  Kpucramiuueckue U
amop(QHble Tena
OObscHeHrEe CBOWCTB ra3oB, JKUIKOCTEH U TBEPABIX

6.3 Tel Ha OCHOBE MOJIOKESHHUN
MOJIEKYJISIPHOKHHETUYECKOW TEOPUU

6.4 CmaunBaHue U KalWUISIPHbIE SIBICHUS

6.5 TemoBoe paclIupeHye u cxxaTue

56 Temnepatypa. CBsi3b TemrnepaTypbl CO CKOPOCTBIO

' TEIUIOBOTO IBHKEHUS YaCTHULL

Buytpennsas  sHeprus. CrocoObl  U3MEHEHUS

6.7 BHYTpPEHHEN SHEPIrUH: TEerIoneperaya u
COBEpILIEHHE PAOOTHI

6.8 Buner Teruionepeiavyn: TEIIONPOBOAHOCTb,

' KOHBEKIIMSI, N3]Ty4YEHUE
6.9 KonnuectBo TemnnoTsl. VYaenbHas TEMIOEMKOCTh

BEIIECTBA




TemooOMeH U TeIIOBOE paBHOBECHE. YpaBHEHUE

6.10
TEIIOBOro OajlaHca
6.11 [InaBneHne u OTBEpJIEBAHHME KPUCTATUIMUECKHUX
. BCIIECTB. Y IeJIbHAS TCILIOTA ILIABJICHUS
[TapooOpa3oBanue u KoHjAeHcanus. Vcnapenwue.
6.10 Kunenue. VYneneHas Teriora mnapooOpa3oBaHUs.
. 3aBUCHMOCTD TEMIIEPATYPhI KUTIEHNS oT
aTMOC(epHOTO TaBJICHHS
6.13 BnaxxnocTs Bo3yxa
6.14 OHeprus TommBa. Y ieibHasl TEMI0Ta CrOPaHUs
[Tpunuuner pabotel TemioBbiX aBuratene KITJ]
6.15 TEIUIOBOTO JBUrareis. TeIuioBhle ABUraTelid U
3alIUTa OKPYKAIOILIEH Cpeibl
3aKOH COXpaHEHHS M TPEBPAIICHUS DHEPTUH B
6.16
TEIJIOBBIX MTPOLIeccax
[IpakTrueckue paboThI:
#HHH#Par#H#OnbITHL 10 OOHAPYKEHHUIO ACHCTBUS CHII
MOJICKYJISIPHOTO TIPUTSKCHHSI.
#A#H#Par###OnbITHl 110 BBIPAIIMBAaHUIO KPHCTAJUIOB
MOBapEHHOM CONMM WM caxapa.
#HH#HPar###OnpITHl 10 HAOMIONEHHUIO TEIIOBOTO
pacIIupeHus Ta30B, )KHIKOCTSH U TBEPIBIX TEI.
6.17 #H##Par###OnpeneneHue JaBICHUS  BO3AyXa B

OaJIoHe IIIpHIIA.

H#HHH#Par###OnbITHI, JIEMOHCTPUPYIOLLIME
3aBUCHMOCTh JaBJICHHUS BO3/yXa OT ero o0béma u
HarpeBaHus WIH OXJIaXJICHUS.

##H#Par### 1 IpoBepka TUIIOTE3bI JIMHENHOMN
3aBUCUMOCTH  JUIMHBI ~ CTONOMKA KMJIKOCTH B

TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTyphl.




#HH##Par###HalOmoienne W3MEHEHUs] BHYTpPEHHEU
JHEPrUu Tella B pe3ylibTaTe Teruionepeaadun |
paboThl BHEITHUX CHIL.

#HHPar###lcciienoBane SBJIEHUA TEILUIOOOMEHA
IPY CMEIIMBAHUU XOJIOJHON U TOPSAYEH BOJBL.
#HH#Par###0Onpenenenue  KOJIMYECTBA  TEIUIOTHI,
MOJTYYEHHOTO BOJION MPH TEIJI0O0OMEHE C HarpeThiM
METAJUTHYECKUM ITUITHHIPOM.
###Par#H#Onpenenenue yneiabHOW TEIIIOEMKOCTU
BEILICCTBA.

#H##Par###lccnenoBanne mpoiecca UCIapeHus.
#H##Par###OnpenencHue OTHOCHUTEIBHOH
BIIQYKHOCTH BO3/IyXa.

#HH#Par###Onpenenenue yAEIbHON TETJIOTHI

IIJIaBJICHUWA JIbAA.

6.18

6.19

dusnyeckue S[BIECHUS B NMPUPOJE: MOBEPXHOCTHOE
HaTSOKEHME WM KallWUIIpHbIE SBIICHUS B IPUPOJIE,
KpucTayiel B npupone, usinydeHue CouHna,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl;

oOpa3oBaHH€e pOChI, TyMaHa, WHesl, CHera.

TexHnueckue ycTpoWCTBa: KalWJUIAPBI, NPUMEPHI
HCIIOJIb30BAHUS KPHUCTAJLJIOB, AKUJKOCTHBIN
TEPMOMETP, JaTUUK TEMIIEpaTypbl, TEPMOC, CUCTEMA
OTOIUIEHHS JIOMOB, THTPOMETPBI, ICUXPOMETP,
napoBas ~ TypOWHA,  JBUTaTellb  BHYTPEHHETO

CropaHwusi.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

Onektpr3aiuss  Ten. JlBa poaa dIEKTPUUYECKHX

3aps0B

7.2

B3aumoneiictBue 3apsbkeHHBIX Tenl. 3akoH Kymona

(33.BI/ICI/IMOCTL CHUIIBI B3aHMMOJCHCTBUSA 3apSPKCHHBIX




TCJI OT BCJIIMYUHBI 3apsAJ0B H pPaCCTOAHUA MCEKIAY

TEJIaMH )
DnexTpuueckoe noJe. HanpsokénHocTb
7.3 anekTpuyeckoro mnois. I[lpuHnun cynepno3uuuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu snexTpuyeckux 3apsaoB. DIeMEHTapHbIN
7.4 BJIEKTPUYECKHUI 3apsa. Ctpoenue aToma.
[IpoBOHMKY U AUDIIEKTPUKHU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
ONEeKTpUYECKUH TOK. YCIIOBUSA CYILIECTBOBAHUS
7.6 NEKTPUYECKOT0 TOKA. VICTOUHMKU IOCTOSIHHOTO
TOKa
JleficTBUST ~ DNEKTPUYECKOTO0  TOKa  (TEIJIOBOE,
1.7 XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKUU TOK B
KHUJKOCTSX U razax
- Onextpuueckas nenb. Cuia Toka. DIEKTPUUYECKOE
' HaIpsKEHUe
29 CornpoTuBieHue MPOBOJIHHUKA. VYnenbHoe
' COIIPOTHBIICHHUE BEIIECTBA
7.10 3akon OMa 1t yJacTKa Lenu
[locnenoBarenbHOE M MapajlIeIbBHOE COEIMHEHHE
7.11
MIPOBOJHUKOB
PaboTa ¥ MOIIHOCTH AIEKTPUYECKOIO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
DnexTpuyecKue Lenu U noTpeduTeNH
7.13 JJIeKTpUUecKo »Hepruu B ObiTy. KopoTkoe
3aMbIKaHUe
[TocrosiHHBIE MAarHuTHL. B3aumoneiicteue
7.14
MOCTOSIHHBIX MarHUTOB
215 MaruutHoe mnosie. MarHuTHoe nosie 3eMid U €ro

3HAYCHUC JIA )KM3HHU Ha 3emite




7.16

OmneiT Opcrena. MarHuTHOE IOJIE AIEKTPUUYECKOTO

TOKa. HpI/IMeHeHI/Ie 9JICKTPOMAruuTOB B TCXHUKC

7.17

7.18

JlelicTBMEe MarHUTHOTO NOJISI HA MPOBOJIHUK C TOKOM.
DNEeKTPOABUTATEND IIOCTOSITHHOTO TOKA.
Hcnonbs30BaHKe 37EKTPOABUTATENICH B TEXHUUECKUX

yCTPOMCTBAX M HA TPAHCIIOPTE

Oneitel  @apaness. SfIBieHue 3IEKTPOMArHUTHOMN

unaykiuu. [Ipasuio Jlenma

7.19

7.20

DIeKTpOTreHepaTop. CriocoOsr MOJTYy4CHUS
ANEKTPUYECKOM DHEPruU. DIEKTPOCTAHIIMU Ha

BO300HOBJIIEMBIX HCTOYHHKAX OHCPIrun

[IpakTryeckue paboOTHI:

OnbITBl 1O  HAOMIOJEHUIO  3JEKTPU3ALMM  Tell
MHAYKIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue AeCTBUSA IIEKTPUYECKOTO IOJIS HA
IMPOBOAHHKH U JUBJICKTPUKH.

C6opka u mpoBepka pabOThl AIEKTPUUYECKON IeNH
MIOCTOSIHHOTO TOKA.

W3mepenue u peryinpoBaHHe CUIbI TOKA.
H3MepeHne u peryampoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WIYLIETO
4yepe3 pe3ucTop, OT CONPOTUBIECHUS DPE3UCTOpa U
HaIpsDKEHUS Ha PEe3UCTOPE.

OHI)ITI)I, ACMOHCTPUPYIOIIHE 3aBUCUMOCTH
ANEKTPUYECKOTO CONPOTUBIIEHUS IPOBOJHUKA OT ET0
JUIMHBI, IUIOIIAJX  TIONEPEYHOr0 CEUeHus U
MaTepuana.

IIpoBepka mpaBwWiIa CIIOKEHHS HANPSHKEHUH TpU
MIOCJIEZIOBATEILHOM COEIMHEHUU IBYX PE3HCTOPOB.
IIpoBepka mpaBwia [an8  CHIBl  TOKa  IIpHU
napauIeIbHOM COEJIMHEHUH PE3UCTOPOB.
Omnpenenenue  pabOTBl  DIEKTPUYECKOTO  TOKa,

uaymero uepe3 pesucrop. OnpeaeseHne MOIIHOCTH




AJIEKTPUUYECKOTO TOKA, BBIACISIEMOM Ha PE3UCTOpE.
UccnegoBanue 3aBUCMMOCTH CUJIBI TOKa, WAYIIETO
4yepe3 JIaMIOYKy, OT HamnpsOKCHHsT Ha  HEW.
Onpenenenne KIIJ[ wnarpeBarensa. MccinenoBanue
MarHuTHOTO B3aMMOJCHCTBUS MMOCTOSIHHBIX
MarHuToB. M3yueHrne MarHUTHOTO T0JIsl TOCTOSTHHBIX
MarHuTOB TpH HUX OOBCIUHCHHH W DPAa3CIICHHM.
HccnenoBanue nelCTBUS JIEKTPUYECKOTO TOKA Ha
MarHuTHYIO CTpenKy. ONBITHI, IEMOHCTPUPYIOIINUE
3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUSA KaTYIIKH C
TOKOM M MarHWTa OT CHUJIbI TOKA ¥ HAIPABJICHHS TOKA
B KaTymke. M3yueHue NeHCTBUS MAarHUTHOTO MO
Ha TPOBOJHUK ¢ TOoKoM. KoHcTpynpoBanue wu
M3Y4YCHHE DPAOOTHI 3dJIeKTpoaBurarens. M3mepenue
KIIZl snexTpoaBurarenbHoi ycTaHOBKU. OMBITHI 110
HCCIEI0BaHUIO SIBJICHUSA 3JICKTPOMArHUTHOM
WHIYKIIMWA: UCCJICIOBAHUE W3MEHEHHUH 3HA4YCHHS U

HaIpaBJICHHUA HHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBIEHUS B NPHUPOJE: DIEKTPUUYECKHE
SABIICHUSI B arMocdepe, DIIEKTPHUYECTBO IKUBBIX
OpraHM3MOB, MAarHUTHOE Ioyie 3eMild, Jpeud
MIOJIFOCOB, POJIb MarHUTHOTO MOJS Ui JKU3HU Ha

3CMJ'IC, MOJISIPHOC CUSAHUC

Texnuueckue YCTpOMCTBA: DJIEKTPOCKOII,
aMIepMeTp,  BOJIBTMETpP,  PEOCTaT,  CUETYMK
JJIEKTPUYECKON HSHEPIUH, DIIEKTPOOCBETUTEIbHBIC
npuOoOpbl,  HarpeBaTeibHbIE  BJIEKTPONPUOOPHI
(mpuMepsl),  AJIEKTPUYECKUE  IMPEIOXPaHUTEIH,
ANEKTPOMAarHuT, 3JEKTPOABUIATENb ITOCTOSHHOIO

TOKa, rCHEpaToOp MOCTOAHHOI'O TOKa

9 KJIACC




Kon

pazznena

Ko [IpoBepsieMble JIEMEHTHI COIEPIKAHUS
JIIEMEHTa
MEXAHUWYECKUE SBJIEHUA

Mexanuueckoe IBHKeHHE. MarepuanbHas TOYKa.

81 Cucrema orcuéra

8.2 OTHOCHUTENHHOCTh MEXaHUYECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE NMPAMOIMHEHHOE IBUKCHHE
###Par##HepaBHoMepHOE IIPSAMOJIMHEMHOE

8.4 neuxkenune. CpeqHsas 1 MTHOBEHHAsi CKOPOCTh Tela
MIpU HEPAaBHOMEPHOM JIBUKECHUHU

8 VYckopenne. PaBHOYCKOpEHHOE IPSMOJIMHENHOE

> JIBUKCHHE

8.6 #H#Par###CBo0onHoe magenue. OneITel ['annes
###Par##PaBHOMepHOE JIBUKCHHE 1o
okpyxHoctu. llepmon u wyacrtota oOpaiieHus.

8.7 JIuneiinas u yIJI0Bas CKOPOCTH.
LleHTpOoCcTpeMUTENbHOE YCKOPEHHE

8.8 [Tepssiii 3akoH HetoToHa

8.9 Bropoii 3akoH HeroTona

8.10 Tperuii 3akon HeroToHa

8.11 H#HH#HAPar###] [puHuU Cyneprno3uiuy CUIl

8.12 Cuia ynpyroctu. 3akoH ['yka
###Par#H##Cuna TpeHus: cuila TPEHUS CKOJIbKEHUS,

5.13 CHUJIa TPEHHUS TTOKOS, IPYTHE BUJIBI TPEHHUS
#H##Par#H##Cuna TsHDKECTH M 3aKOH BCEMHUPHOTO

8.14 TSATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaCHUS
JBmxkenne tuianer Bokpyr Connma. Ilepas

8.15 KOCMHUEecKast CKOPOCTb. HesecomocTh u
neperpy3Ku

8.16 PaBHOBecue wmaTepuanbHOW TOUKH. AOCOIIOTHO

TBEPIOE TEIIO




#HHPar###PasHoBecue TBEPIOTO TeIa C

8.17 3aKpEIUVIEHHOW OCBIO BpallleHUs. MOMEHT CHIIBL.
LenTp Tsxectu
Nmnynbe tena. M3menenne umnyibca. Mmmynbe
8.18
CHITBI
8.19 3aK0H COXpaHEHUS UMITYJIbCa
8.20 H#HHHPar###PeakTUBHOE NBUKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
892 PaGora cun Tsxectu, ynpyroctu, TpeHus. CBsi3b
' SHEPruu U paboThl
893 [ToTeHnmanpHas SHEPrus Tela, MOIHATOTO Ha
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTenuuanpHas SHEPTUS CKATON MPY>KUHBI
895 #H#Par####Kunernueckass osHeprus. Teopema o
' KHHETUYECKOU SHEPTUU
#HA#H#Par###3akoH  coxpaHeHUST ~ MEXaHUYECKOU
8.26
SHEPTUU
[IpakTuueckue padbOTHI:
Omnpenenenue cpenHed CKOPOCTH CKOIBXKEHUS
Opycka WM JBFDKCHHUS IIapuKa TI0 HAKJIOHHOM
mwiockoctu. OmpeneneHue YCKOpPEHUS Tena MpHu
PaBHOYCKOPCHHOM  JIBIDKGHHH TI0  HAKJIIOHHOH
TJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH TTYTH OT BPEMEHU MPHU
PaBHOYCKOPEHHOM JBW)KEHMHM 0€3 HayalbHON
8.27 CKOPOCTH.

IIpoBepka rumoressl: €Ciy IpU PaBHOYCKOPEHHOM
JIBUKEHUMM 0€3 HadaJbHOM CKOPOCTH  IIYTH
OTHOCATCS Kak psAd HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHE IIPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

HccnenoBanue  3aBUCUMOCTH  CHJIBI  TPEHUSA
CKOJIBXKEHUS OT CHUJIbl HOPMAJIBHOIO JaBJICHUS.

Omnpenenenne K03hHUIMEHTA TPEHHUS CKOJBKEHUSI.




8.28

8.29

Ormpenenenne KECTKOCTU MpYxKHUHBL. OnpenencHue
paboThI CHITBI TPEHHUS TIPU PABHOMEPHOM JIBHYKEHUU
TeJa 10  TOPU3OHTAIBHOH  MOBEPXHOCTH.
Omnpenenenne pabOTBl CHIBI  YOPYrOCTH IIPH
HoABEME TPy3a C UCIIOJIb30BAaHUEM HETIOIBHIKHOTO U
MOJIBUKHOTO OJIOKOB

@usnueckue SBICHUSA B IPUPOJE: IPWIUBBL U
OTJIUBBI, JBIKEHHE IUaHeT COHEYHOW CHCTEMBbI,

PCAKTUBHOC IBUKCHHUC JXUBBIX OPIraHNu3MOB

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTp, MOaTYHUKH

IIOJIOYKEHUSI, PACCTOSIHUA U YCKOPEHUsI, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JBUKCHUE. OcHoOBHBIE
9.1 XapaKTEPUCTUKHA KOJICOAHUH: TEepUOJ, 4YacToTa,
aMILTATY1a
MaremMatnueckuii W NPYKUHHBIA  MasTHUKH.
9.2 [IpeBpamieHue dHEpruM Mpu  KoJeOaTEIHbHOM
JIBUKCHHAH
0.3 3aTyxatromue KOJIEOaHUS. BrinyxaeHHbIC
' kojebanus. Pezonanc
Mexannyeckue BOJHBL. CBOMCTBA MEXaHMYECKHX
BosH. [IpomonbHBIe U ToNepeuHble BOJHBL. JmuHa
9.4 BOJIHBI W CKOpPOCTh €€  pacHpOoCTpaHEHUSs.
Mexanuueckue  BOJNHBI B TBEPAOM  Tele,
CECMUYECKHUE BOITHBI
95 3Byk. I'pomkocTe u BbIcOTa 3Byka. OTpaykeHue
. 3ByKa
9.6 Wndpa3Byk u yabTpa3ByK
[IpakTudeckue pabOTHI:
Ompenenenne 4YacTOThl W TeEpHoOJa KoJieOaHUH
9.7 MaTeMaTUYeCKOro MasiTHUKA.

Ompenenenne 4YacTOThl W TeEpHoJa KoJiebaHUH

MPYXKUHHOT'O MasTHUKA




9.8

9.9

HccnenoBanue 3aBHCHMOCTH IE€pPHOAA KOJeOaHUI
IIOABCUICHHOTO K HHUTHU rpy3a OT IOJIMHBI HUTH.
HccnenoBanne 3aBHCHMOCTH IE€PHOAA KOJIeOaHUI
MPY>KUHHOTO MasiTHUKA OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH  Ilepuoja  KojcOaHWii  rpysa,
IIOABCHICHHOI'O K HHUTH, OT MacCChbl rpy3a nu
KECTKOCTH TPYKUHBL 3MepeHHe yCKOpeHUs
CBOOOIHOTO MagEHUS

CDI/I3I/III€CKI/IC JABJICHHUS B HpI/IpOHGI BOCHpI/ISITI/Ie
3BYKOB YKUBOTHBIMH, 3eMJIETPSICEHHE,

CECMHUYECKHUE BOJIHBI, I[yHAMH, IXO

TexHuueckue YCTpOfICTBaI 9XO0JI0T, UCIIOJIB30BaHHUC

yIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE

BOJIHBI
101 ONEeKTpOMarHUTHOE  MoJie.  DJIEKTPOMAarHUTHBIE
' BOJIHBL. CBOMCTBA AJIEKTPOMArHUTHBIX BOJTH
10.2 [kana 31€KTPOMarHUTHBIX BOJH
102 OnexkrpoMarauTHas mpupoja cBeta. CKOpocTb
' ceera. BonHOBBIE CBOMICTBA CBETa
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHne CBOWMCTB JIIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIILHOTO TenedoHa
dusnueckue SIBICHUS B MPHUPOJE: OMOJIOTHUECKOE
10.5 JeiicTBUe  BUAMMOTO,  YIbTpaduoIeTOBOTO U
PEHTI€HOBCKOI'O N3JIy4eHUI
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHNUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. Mcrounuku cserta
11 11.2 [psMONMHENHOE PACIIPOCTPAHEHHE CBETA
113 Otpaxenne cBera. Ilnockoe 3epkao. 3akoH

OTpaXCHUS CBCTA




114

115

11.6

11.7

HpeJ'IOMJ'ICHI/Ie cBera. 3akoH MMpECIOMIICHUA CBETA.

[losiHOE BHYTpEHHEE OTPAKEHHUE CBETA

JIunza. Xop jtyyen B IMH3e

Onrtuueckas cuctema poroarnmnapaTa, MUKpOCKOIa U
TeJecKoIa

I'ma3 kak omnrtmyeckas cucrema. binM3opykocTs U

JaJIbHO30PKOCTDb

11.8

Paznoxxenne Oenoro cBera B crekTp. OMBITHI
Herorona. CroxeHue CHEKTpaldbHBIX I[BETOB.

[[chepcml CBCTa

11.9

[IpakTryeckue paboTHI:

#HH##Par###llccnenoBanue  3aBUCUMOCTH  yIJIa
OTpa’KEHMsI CBETOBOTO JIyya OT yrJjia MaJeHusl.
###Par#H##113yuenne xapakTepuCcTUK U300paKeHUs
IpeaMeTa B INIOCKOM 3epKalle.
#HH##Par###llccnenoBanue  3aBUCUMOCTH  yIJIa
IIPEJIOMJICHHUSI CBETOBOI'O JIyya OT yIJia MaJeHUus Ha
IPaHULE «BO3JIYX — CTEKJION.

##HPar###lonydyenue n300paXkeHUH € TOMOIIBIO
coOuparoIe TUH3HI.

##HPar###Onpenenenue GOKYCHOIO pacCTOSHUS U
ONITUYECKOM CHUJITBI COOMpArOIIEeN JTUH3BL.
#HPar###OnbITHI 10 pa3I0KEHHUIO Oeoro ceera B
CHEKTP.

#HHPar##H#OnpITBl MO BOCHPHUATHIO  IIBETA
MpPEeIMETOB NpPU UX HAOIIOJEHUM uYepe3 I[BETOBbIE

GbuIBTPHI

11.10

11.11

dusznyeckue ABICHUS B mpupoze: 3atMmeHust CoiaHia
n JlyHpl, 1mBeTa TeN, ONTHUYECKHE SBICHUS B
atmocdepe (11BeT HeOa, pedpakiius, paayra, MEPax)
TexHudeckue  ycTpOWCTBA: OYKHM, IEPUCKOII,

(bOToaHHapaT, OIITUYCCKUEC CBETOBOIbI

12

KBAHTOBBGIE ABJIEHUA




OmnsiTel Pezepdopaa u niuaHnerapHas MoJieNb aToma.

121
Mogenps aroma bopa
199 Hcnyckanue u normoiieHue cBeta aroMmom. KBaHTHI.
' JluneityaTbie CIEKTPhI
PaguoaktuBHOCTE. Anbda, Oera- U Tramma-
12.3
W3JIy4eHUs
194 Crpoenue aromHoro snapa. Hykmonnas wmonenb
' aTOMHOTO siapa. M3oTonsl
125 PagnoaxkTuBHbIE MPEBPALLCHUS. [Tepuon
' nojiypacnaja aTOMHBIX siiep
126 SAnepubie peaKkLuu. 3aKOHBI COXpaHEHUs
' 3apsI0BOTO ¥ MAacCOBOTO YHCE
DHeprusi CBsA3M aTOMHBIX snep. CBsA3b Macchl U
12.7
SHEPIUU
e Peaknuu cunteza m genenus supep. McrouHuku
' sHeprun CoJiHLA U 3BE3]
1.9 SAnepnas sHepreTuka. JleiicTBUE paaMOaKTUBHBIX
' M3JIY4CHHUH Ha )KUBBIE OPTaHU3MBI
[IpakTrueckue pabOTHI:
Habmroienne CIjiomHbIX U JIMHEHYAThIX CIIEKTPOB
12.10 W3ITYYCHHUS.
UccnegoBanue TpeKOB: HU3MEPEHUE  HHEPTUU
YaCTHIII IO TOPMO3HOMY TTyTH (110 hoTOrpadusim).
N3mepenue paanoaktuBHOro (hoHa
®usnyueckue SABJICHHUS B NPUPOJIE: €CTECTBEHHBIN
paguoOaKTUBHBIA  (OH, KOCMHUYECKHE  JIYYH,
12.11 paavoaKTUBHOE U3ITy4eHUe IIPUPOIHBIX
MHHEpAJIOB, JEHCTBUE PATMOAKTUBHBIX M3Jy4ECHHUU
Ha OpraHu3M 4YeJOBeKa
1212 TexHnueckue YCTPOWCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Bunbcona




MPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHNsi HA OCHOBE
drocC

[Tonnmanue pomu (GU3NKK B HAYYHOM KapTUHE MHUDA;
c(OpMHPOBAHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU
CBSA3M M II03HABAEMOCTH  SBJIICHMM NPUPOABI, O POJHU
HKCIEpUMEHTA B (PU3HKE, O CUCTEMOOOpa3ytoliel poau UMKy B
Pa3sBUTHH ECTECTBCHHBIX HAyK, TEXHUKH H TEXHOJOTHH, 00
IBOJIOLMM (U3MYECKUX 3HAHUM M HUX pOJIM B IEJIOCTHOU
€CTECTBEHHOHAy4YHOM KapTUHE MHPA, O BKJIAJE POCCUHCKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBICHEHHE
IIPOLIECCOB  OKPYXKAIOLIErO0 MHUpa, pa3BUTUE TEXHUKH U

TEXHOJIOTUU

3HaHUs 0 BUAAX MaTepuu (BEHIECTBO M TOJIE), O JBMKEHUU Kak
croco0e CyIIeCTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISPHOM
TEOpUHU CTPOECHMSI BEIECTBA, O (PM3NYECKOM CYIIHOCTH SIBICHUMN
IpUpoAbl (MEXaHWYECKUX, TEIJIOBBIX, 3JEKTPOMAarHUTHBIX H
KBaHTOBBIX); YMEHHE pa3inyaTh SBJIEHUS [0 ONHCAHHUIO HX
XapaKTEpPHBIX CBOWCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX
JTaHHOE (PU3NYECKOE SIBICHNE; YMEHHE PacliO3HABATh IIPOSIBIIEHNE
U3YyYEHHBIX (U3MYECKHX SBJIEHUI B OKPYXKAIOLIEM MHUpE,

BBIJIETISISL MX CYILIECTBEHHBIE CBOMCTBA (ITPU3HAKU)

Brnanenue ocHOBaMU MOHSATHHHOTO arllapaTa ¥ CAMBOJIMYECKOTO
s3bIka (U3UKH M UCTOJB30BAaHUE WX ISl PEIIeHUs Y4eOHBIX
3aJa4; yYMEHHUE XapaKTepHu3oBaTh CBOWCTBa Tel, (pu3mMveckue
SBIIEHUST W TPOIECCHI, WCIONb3yd (yHIAaMEHTaJIbHbIE U

OMITUPUYICCKHEC 3aKOHBI

YMeHue omnuchiBaTh H3y4YEHHBIE CBOMCTBa Tel M (U3NUYECKUE

SABJICHUS, UCIIOJIb3Y5 (bI/I3I/I‘-ICCKI/IC BCIIMYHHBI




Brnanenue ocHoBaMM METOJOB HAy4HOI'O IO3HAHMUS C YYETOM
coOnroficHHsI  MpaBWJI ~ OE30MAacHOrO  Tpyna: HaOIoIeHUe
bu3HYECKUX SIBICHUM:

YMEHHE  CaMOCTOSTENIbHO  COOHMpaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY W3 JaHHOTO Habopa o0OpyIOBaHUS MO MHCTPYKIUH,
ONMCHIBaTh XOJ ONBITa M 3aIUCBIBATh €ro  pe3ysbTarhl,
(dbopMyITUpOBaTh BBHIBOJIBI;

NPOBE/ICHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (QHU3NUECKUX
BEJIMYMH: yYMEHHUE IUIAHUPOBATH HU3MEPEHUs, CaMOCTOATEIbHO
coOuparbh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY [0 HMHCTPYKIIHUH,
BBIYHCIIATh 3HAYEHUE BEJIMYMHBI U AHAJIU3UPOBATH MOJYyYEHHBIE
pe3ynbTaThl C Y4YETOM 3aJaHHOW IIOTPEUIHOCTH PE3YJIBTATOB
W3MEPEHUI;

IIPOBEJICHUE HECIOKHBIX AKCIEPUMEHTAIBHBIX HCCIIEI0BaHUII;
CaMOCTOSITENIbHO COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY H
IPOBOAMTH MHCCJIENOBAaHUE IO HWHCTPYKLUUH, NPEICTABIATH
MOJIy4YEHHBIEC 3aBUCUMOCTH (PU3NYECKHUX BETUYMH B BUIE TaOJIHII
U TpapuKOB, YYUTHIBATH IOTPEUIHOCTH, JENaTh BBIBOABI IO

pe3yjibTartaM UCCICI0OBaHUA

[ToHnMaHue XapaKTepHBIX CBOMCTB (PU3MYECKUX Mojesei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TEIO, MOJIENU
CTPOEHHMSI Ta30B, XHUAKOCTEH U TBEPABIX TeJ, IUIAHETapHas
MOJIeNIb aTOMa, HYKJIOHHAash MOJIeNIb aTOMHOIO sijipa) U yMEHHE

MIPUMEHSTDh UX JUJIs1 OOBSICHEHUS (PU3HUECKUX IPOLECCOB

YMeHnue o0bACHATH (pU3HMUECKHE MPOLIECCHl M CBOMCTBA TEll, B TOM
YHUCJIE U B KOHTEKCTE CHUTYyalUHd IPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISATh IPUYWHHO-CIIECICTBEHHBIC
CBSI3U U CTPOUTH OOBSCHEHHE C OMOPOI Ha U3yUYEeHHBIE CBOICTBA
¢bu3nyecKux SIBICHUN, (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIENIN

YMmeHue pemiate pacuéTHble 3a1auu (Ha 6a3e 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI M (opMyIbl, CBsA3bIBaKONINE (PU3MUECKHE
BEJIMYUHBI, B YaCTHOCTH, 3alIUCHIBATH KPATKOE YCIOBUE 3a]1a4H,
BBISIBJISITH HEAOCTAIONINE JaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIIHI,

HCO6XOI[I/IMLIC ot eé peuIcHud, HCIO0JIb30BATL CIPABOYHBIC
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JaHHbIE, MPOBOIUTH PACUYETHl U OLEHUBATH PEATUCTHYHOCTD
MOJIyYEHHOTO 3HAYCHUs (U3MYECKOH BEIMYUHBL, YMCHHE
ONpeeNATh Pa3MEePHOCTh (PU3NUECKON BETUYHMHBI, TOTYy4YEHHOM

IIPU pELICHUH 33Ja4l

YMeHune XapakTepu30BaTh MPHUHIMIBI JACHUCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM UHKCJIE€ OBITOBBIX TPUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTHYECKUX IIPOLIECCOB [0 HX ONUCAHUIO, HCIOJIb3Ys
3HaHUSA O CBOWCTBAaX (PU3WYECKUX SIBICHUI M HEOOXOJIMMBbIE

¢du3nueckre 3aKOHOMEPHOCTH

YMeHue UCNOoNb30BaTh 3HaHUS O (U3MYECKUX SIBICHUSIX B
MIOBCEIHEBHOM JKM3HMU A1 oOecnedeHuss Oe30MacHOCTU IpU
oOpamieHMH ¢ OBITOBBIMH HOpUOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUsS 3I0POBbS M COONIIOJCHHS HOPM
9KOJIOTUYECKOTO TIOBE/ICHHUS B OKPYKalOIIei cpesie; NOHNMaHHe
HEOOXOJMMOCTH  TPUMEHEHHS  JOCTHKCHHH  (QU3MKH |

TEXHOJIOTHH A1 PaluOHAJIBHOI'O IIPUPOAOIIOJTIb30BAHUA

11

OnbIT noucka, npeodpa3oBaHusl U MpeiCTaBlIeHUs HH(pOpMaLUU
(U3NIECKOTO COIepPKaHus C HCIOJIb30BaHUEM MH(OPMALIMOHHO-
KOMMYHHKaTHBHBIX TEXHOJIOTH; yMeHHe OLIEHUBATh
JIOCTOBEPHOCTh ~ MOJY4YeHHOM  HMHGPOpMalud Ha  OCHOBE
UMEIOIUXCSA 3HAHUHM U JTOTOJIHUTEIbHBIX UCTOYHUKOB; YMEHHE
HCIIOJIB30BAaTh IIPpHU BBIITOJHCHHUU y‘-I€6HBIX 3a1[aH1/1171 HAay4YHO-
HOMYJSIPHYIO  JHUTEpatypy  (HU3WYECKOTO  COJEpKaHMs,
CIIpaBOYHBIE MaTepuaibl, pecypcbl ceTtu VHTepHeT; BiageHue
0a30BbIMH HaBBIKAMH IpeoOpa3oBaHus MHPOPMALUU U3 OJIHOU
3HAKOBOW CHCTEMBI B JPYTyI0; YMEHHE CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHbBIE COOOIEHHSI Ha OCHOBE MH(pOpMALUU U3

HECKOJIBKHUX UCTOYHHUKOB

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA

O IO ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 MEXAHUWYECKUE ABJIEHUA




1.1

1.2

Mexanuueckoe JBWKeHue. MarepuanbHas Touka. Cuctema otcuéra.
OTHOCUTENBHOCTD JIBHIKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBUKEHHE. CpenHsas ckopocTb. Popmyna

JUTS BBIYMCIICHHS CPEaHEH ckopocTu: V = S/t

1.3

PaBHOMCpHOC HpﬂMOJ’IHHGﬁHOC JABHKCHUC. 3aBUCHUMOCTh KOOpAWHATEI TCJ1a

OT BPEMCHHU B CJIy4a€ PaBHOMCPHOI'O HpHMOJIPIHGfIHOI‘O JABHKCHUA:

xX(1)=x,+vt
I'padukn 3aBUCHMOCTH OT BPEMEHHM ISl MIPOCKIIUU CKOPOCTH, MPOCKIIUU

IIepeMeIeHus, IyTH, KOOPAWHATHI IIPH PAaBHOMEPHOM IIPSIMOJHMHEHWHOM

JABMOKCHUH

1.4

3aBHCHUMOCTD KOOpPAWHATHI TCJIa OT BPEMCHHU B CJIy4a€ PaBHOYCKOPCHHOTO

Hp?[MOJ'II/IHef/'IHOFO JBHKXCHUA:

-Sx':r} = 'lf,;: * f_ax *

[ Ry

CDOpMy.TIBI AJI1 IPOCKIHU IICPEMCIICHUA, IIPOCKIHNN CKOPOCTH MU ITPOCKIUHU

YCKOPEHHUS IIPU PABHOYCKOPEHHOM MPSMOJUHEHOM JIBUKECHHU:

2
t
.sx(a‘)=v‘)x-a‘+ax-?.

U_,{.(f) =Upx T, L,

a, () =canst,

q a3

Ulr‘ - l"}l:r‘ =2£I_T.S'_T
Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHU IS MPOCKIUU YCKOPCHHS, ITPOCKIUU
CKOPOCTH, TIPOCKIIUH TEePEMEICHHs, KOOPMHATHI TIPU PABHOYCKOPESHHOM

HpHMOHHHCﬁHOM JABWKCHUN

1.5

CBO6OI[HOC MmagacHHUC. q)OpMy.]'ILI, OITMCBhIBAIOIIIUC CBO60)IHOC naacHuc Tciia
0 BEpTUKAIHU (ZIBI/I)KGHI/IC TCJIa BHH3 WM BBEPX OTHOCHUTCIBHO
MMOBEPXHOCTHU 3CMHI/I). rpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHHU Ui TPOCKIHUU
YCKOPE€HHA, MPOCKIUN CKOPOCTH U KOOPAWHATHI IMPU CBO6OJIHOM naacHunu

TECJIa MO0 BEPTUKAIIN

1.6

CkopocTh paBHOMEPHOTO JBIKCHUS Tella 10 OKpYXHOCTH. HampasieHnue
CKOPOCTH.
dopmyra s BBIYUCICHHS CKOPOCTH Yepe3 painyCc OKPYKHOCTH M TEPUO/T

oOparnieHus:




LenTpocTpeMutenbHOe yckopeHue. Harmpasienue eHTpoCTPEMUTENEHOTO

ycKkopeHus. @opmyiia JJ1s1 BBIYUCICHHUS YCKOPEHUS:

Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:

_m

17 P=7
1.8 Cuna — BektopHas pusndeckas BenuyrHa. CloxxeHue Cui
1.9 SIBnenune unepuuu. [lepsroiit 3akon HproToHa

Bropoii 3akoH HeroToHa:

F=m-a

1.10
COHaHpaBJ'ICHHOCTB BCKTOpaA YCKOPCHUS TEJIa U BEKTOPa CUJIBI,

JICHCTBYIOLIEH HA TEJIO

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

1.11 FE—:{ :_FI.—Z~2

Tpenue Mokost U TpeHue CKoJIbKkeHHus. PopMyna I BEIYUCICHUS MOYJIS

CHJIbI TPCHUSA CKOJIbXKCHUA:

1.12 Fy=u-N

113 Hedopmarus tena. Yopyrue u Heynpyrue nedopManuu. 3aKoH yIpyrou
' nedopmaruu (3akoH ['yka):




1.14

F=Ik-Al

BCGMI/IpHOC TATOTCHHEC. 3aKOH BCECMHUPHOI'O TATOTCHUSA:

My -1
F=G. L1 _2
R
Cuna TspkecT. Y cKopeHHe CBOOOJHOIO HaleHHs.
®opmya Juisl BBIYUCIEHUS CUIIbI TSXKECTH BOJIM3M MOBEepXHOCTH 3emiu: F
=mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTts u MEeperpy3Knu

1.15

Nwmmynbe Tena — BekTopHas (pu3ndeckas BeIMYnHa.
p=mi

I/IMHy.]'ILC CUCTEMBEI Tel. MI3MeHeHue HUMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3aKkoH COXPAaHCHUA UMITYJIbCa JJI1 33.MKHYTOI>’I CHUCTCMBI TCJI:
D=yl +inyU, =const

PeakTuBHOE ABMXKEHUE

1.17

1.18

Mexann4deckas pa60Ta. d)opMlea JJIA BBIYMCIICHUA pa6OTI>I CHUIJIBI:

A=Fsoosct
MexaHnueckass MOIIHOCTb:

nN=2
I

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. CDopMyna JJII BBIYUCIICHUA

KUHETUYECKON YHEPIUH:

HEJE
BTy

TeopeMa 0 KMHETHYECKOM OHCpPIHUHU. (DOpMYJ'Ia JJIA BBIYUCIICHUA

HOTeHI_[HaHBHOfI OHECPIHUU TCJa, MOAHATOIO

Hag 3eMIIEit:

E,= mgh




Mexanuyeckas dHEeprus:

E=E.+E P
1.19 .
3aKOoH COXpaHCHUsI MeXaHHUeCKol sHeprun. Dopmyia i 3aKkoHa
COXPAaHCHUS MEXaHMUYECKOM SHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBpareHre MEXaHUYECKOM SHEPTHH IPU HATUYUHU CHIIBI TPEHHSL.
[TpocThie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKH.
Poraar. Moment cuisl: M - Fl.
YcioBre paBHOBECHS pblvara:
M +M, +..=0
1.20
[MonBuxHbIi 1 HemoaBWKHBIN O710ku. KIT/] mpocThIX MEXaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiieHne TBEPAOTO TENA.
dopmyna 1715 BBIYUCIICHUS JaBICHHS TBEPOTO Tela:
_F
Pe3
191 JaBnenue raza. ATMocdepHOe 1aBleHUE.
I'anpocraTudeckoe gaBlieHUE BHYTPH JKUIKOCTH.
dopmyna s BBIYUCICHUS JaBICHUS BHYTPHU KHUJIKOCTH:
P=pZ+Dxp,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akon Apxumena. dopmyna s ompeneseHUsT BBHITAIKUBAIONIEH CHIIBI,
JefCcTBYIOIIEH Ha Te0, MOrPYXKEHHOE B )KUIKOCTh WITU Ta3:
1.23
F Apm. T ng
Ycnosue turaBanus tena. [I1aBanue cyioB U BO3IyXOIUIABAHHE
Mexannyeckue KosieOaHusl. AMIUTUTYIA, TEPUOJ U YacTOTa KOJICOaHUM.
194 dopmyra, CBSI3BIBAIONIAS YACTOTY U IEPUO KOJICOAHUIA:




1.25

1.26

1.27

1.28

1.29

MaremaTuueckuii U NpyKUHHBIA MasTHUKH. [IpeBpailieHue 3HEpruu npu

KOJIeOaTeIbHOM JIBUKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc

MexaHndecKkre BOJIHEI. HpOI[OJ'IBHBIe " MOIICPEYHBIC BOJIHEI. Z[.]'II/IHa BOJIHBI

U CKOPOCTh PaCIpOCTPAHEHUSI BOJIHBI:

L=v-T

3ByK. [ pOMKOCTB M BbICOTa 3ByKa. OTpaxk€HHE 3ByKOBOI BOJHBI HA TPAHUIIE
IByX cpen. H(pa3Byk u yIbTpa3ByK

Ilpakmuueckue pabomol

N3mepenue cpeTHel TUIOTHOCTH BEIIeCTBA; apXUMET0BOM CHIIBI; dKECTKOCTH
MPYXUHBL, KOd(D(HIMEHTa TPEHUS CKOJBKCHHS, paOOThl CHIIBI TPEHUS,
CWJIbl YIOPYTOCTH; CpEIHEHl CKOpPOCTH MABHMXKEHHUS Opycka MO HaKJIOHHOM
IIJIOCKOCTH; YCKOPEHUsI OpyCKa MpHU JABUKEHUU 110 HAKIIOHHOM IUIOCKOCTH;
4acTOTHl M IEepuoaa KoJieOaHUH MaTEMaTHYECKOTO MasTHHUKA; YaCTOTHI U
nepuona  KojeOaHWM  MPYKMHHOTO  MasTHHUKA; MOMEHTAa  CHJIBL,
JEHCTBYIOIIETO Ha pblyar; padoThl CUIIBI YIIPYTOCTH MPH MOABEME Ipy3a C
MTOMOIIIBIO HEMOJBIKHOTO OJI0KA; pabOThl CHIIBI YIIPYTOCTH MPHU MOIABEME
rpy3a C MOMOIIBIO MOABMKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXHUMEOBOM CHIIBI OT 00BbEMa NOrpyKEHHON
YacTH Tella U OT IJIOTHOCTH KHUJKOCTH; HE3aBUCHUMOCTH BBITAJIKHBAIONICH
CWJIBI OT MAacChl TeJa; CHJIBI TPEHUSI CKOJIKEHUS OT CHJIBI HOPMaJbHOTO
JABJIEHUS U OT POJa MOBEPXHOCTH; CUJIbl YIPYTOCTH, BO3HUKAIOUIEH B
MPY>KUHE, OT CTeTNEeHU JehopMaIiuy Mpy>KHUHBI, YCKOPEHHS Opycka OT yria
HaKJIOHa HampaBlsioNIel; mepuoga (4acToThl) KoJeOaHWN HHUTSIHOTO
MasTHHKA OT JUIMHBI HUTH; TIEPHOJIa KOJIeOaHUH MPY>KUHHOTO MasiTHUKA OT
Macchbl Ipy3a M JKECTKOCTH MPYKUHBI; HUCCIEIOBAHHE HE3aBUCUMOCTHU
nepuona KoJie0aHWHW HUTSAHOTO MasTHHUKAa OT Macchl Tpysa. [Ipomepka

YCJIOBUS PAaBHOBCCHUS pbIvara

1.30

Qusuueckue seneHuss 6 npupode: TPUMEPbl ABUKEHUS C Pa3IUUYHBIMU
CKOPOCTSIMM B XMUBOM W HEXKWBOW IPUPOJE, ACHCTBUE CUIBI TPEHHUS B
IIPUPOJIE M TEXHUKE, IPUIUBBI U OTJIMBBI, JBMKEHHE IUIaHEeT COJHEYHON
CUCTEMBI, PEAaKTHBHOE IBUKEHHE >XUBBIX OpPraHU3MOB, PbIYard B TeJe

YCJIO0BCKA, BIHUAHHC aTMOC(I)CpHOl“O JaBJICHUS Ha KUBOM OpraHu3M,




IJ1aBaHUEC pI)I6, BOCIIPUATHUEC 3BYKOB JKUBOTHBIMH, 3CEMIICTPACCHUC,

CECMUYECKHUE BOJIHBI, LlyHAMH, 3XO
Texnuueckue ycmpoiicmea: COUAOMETP, NaTYUKH MOJOXKEHUS, PACCTOSHUS

" YCKOPCHHUA, TUHAMOMETP, IMOAUINIIHUKH, PAKCThI, pblyar, HO,I[BI/I)KHblﬁ u

HGHOHBH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHAA IJIOCKOCTb, IIPOCTBIC MCXAHNU3MbI B 6BITy,

131 COOOMIAIONTUECS COCY/IbI, YCTPOWCTBO BOJOMNPOBOJA, THIPABIMYCCKUN
npecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMerp,
9XO0JIOT, UCTIOJIb30BAHKE YIIBTPA3BYKa B ObITY U TEXHUKE

2 TEITJIOBBIE SIBJIEHW S
OCHOBHBIE TIOJIOKCHHSI MOJICKYJISIPHO-KHHETHYCCKOH TEOPHH CTPOCHUS

2.1 BemecTBa. Mogenu TBEPAOTO, JKHAKOTO M Tra3000pa3HOTO COCTOSHHMA
BemectBa. Kpucrammmdeckue u amopdHbIie Tena

29 JlBmkenne yacTtwil BemecTBa. CBS3b CKOPOCTH JBUKCHHSI YaCTHUI[ C

' TeMreparypoit. bpoynosckoe aBmxenue, iudys3us

2.3 CmauuBaHUE M KalTWUISIPHBIC SBJICHUS

24 TennoBoe pacimpeHue u cxxaTue

2.5 TemoBoe paBHOBECHE

26 Buytpennss sneprus. Pabora u Teruionepenada kKak criocoObl M3MEHEHUS

' BHYTpPEHHEH SHEepruu

2.7 Bune! Teronepenayn: TeMIONPOBOIHOCTD, KOHBEKIIHS, U3Ty4YEeHUE
HarpeBanne wu oxnaxzaenue Tten. KomuuecTBO TeIOTHL. YaenbHas
TEMI0EMKOCTb:

2.8

O=cm(t,—1)
3aKOH COXpaHEeHUS YHEPTHH B TETIOBBIX Mpolieccax. Y paBHEHUE TEIIJIOBOTO
OajaHca:
2.9
O +0,+..=0
Hcnapenue u koHaeHcanus. VI3MeHeHNe BHYTpEHHEH SHEPTUU B MIPOLIecce
210 WcnapeHuss U KOHAeHcauuu. KumneHuwe >XHAKOCTH. YIenbHas TeroTa
- napooOpazoBanusi: L = Q/m
211 BnaxxnocTs Bo3yxa




212

[InaBnenune u kpucramiuszauus. V3MeHeHue BHYTpPEHHEW HHEPrUM IPHU

IUIAaBJICHUU U KpUCTAJIJIM3alluU. VY aenpHas TEII0Ta MIaBICHUS

59

m

2.13

2.14

2.15

2.16

BHyTpeHHHﬂ OHEpPIrus CropaHus TOIIJIMBA. Yz[enLHa;{ TCILIOTAa CropaHusa

tormBa: = Q/m

[Tpununs! paboTs! TermnoBbix apurarenei. KIT/I teruioBoro apurarens

IIpaxmuueckue pabomul

N3mepenne ynenpHOM  TEIUIOEMKOCTHM  METAUIMYECKOTOo  IUIMHAPA;
KOJIMYECTBA TEIUIOThI, IOJIyYEHHOTO BOJOH KOMHATHOW TeMIIepaTypbl
(UKCUPOBaHHONW MaccChl, B KOTOPYIO ONYIIEH HAarpeTbli IUIHHID;
KOJIMYECTBA TEIJIOTHI, OTJIAHHOTO HAarPeThIM LIHJIMHIPOM, [10CJIE€ OIYCKaHUs
€ro B BOJly KOMHATHOH TeMIlepaTypbl; OTHOCUTEIbHOMN BIAXKHOCTH BO31yXa;
YAEIBbHOM TEIUIOTHl IUIaBieHUsA Jbaa. lccienoBanue u3MeHEHUs
TEeMIIePaTyphl BOJBI MPU PA3IUYHBIX YCIOBUSIX; SBICHUS TEIULIOOOMEHA MpU

CMEUIMBAaHNUH XOJIOJHOW U ropsiuei BOJBL; POLECCa UCTIaPEHUS

Qusuueckue aslenuss 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE W
KallWUISIPHBIE SBJIEHUS B TNPUPOAE, KPUCTAUIBI B NPHUPOJE, U3ITy4YEeHHUE
ConHua, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl; oOpa3oBaHHE pOCHI,

TyMaHa, UHECA, CHCTa

2.17

Texnuueckue ycmpoticméa: KanWJUIApbl, MPUMEPbl HCHOJIb30BAHUS
KpUCTAJIJIOB, JKUJKOCTHBIH TEPMOMETp, IaTUYUK TEeMIIepaTyphl, TEPMOC,
crcTeMa OTOIUIEHUS IOMOB, TUTPOMETPBI, ICUXPOMETp, HapoBas TypOuHa,

JIBUTATENIb BHYTPEHHETO CTOPAHMS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba BHUJA SJICKTPUUCCKHUX 3apsaa0B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXPAHCHUA IJICKTPUICCKOI'0 3apdaa

3.4

3.5

Onexrpuueckoe noiue. Hanpsx€HHOCTh anekTpudeckoro mnosd. [IpuHnun
CYIEPHO3UIINH IEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)
Hocurenun snextpuyeckux 3apsanoB. JlelicTBHE AIIEKTPUYECKOro IOJs Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOIIHI/IKI/I " JUSJICKTPUKHU




[ToctosHHBIN AnekTpuueckuid ToK. JlelcTBUs AnekTpudeckoro toka. Cuna

toka. Hanpskenue.

3.6 l=g/t,U=A/q
DnexTpuueckoe COIIPOTHBIICHUE. VY nenpHoOE INEKTPUUYECKOE
COIIPOTHBIICHUE:
3.7
R =pl/S
38 3akon Oma aiis ygactka snekrpuueckon ernu: | = U/R
IlocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
I,=I1,: U=U,+U,: R=R +R,
3.9 [TapannenbHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUS:
U=U:1=1+1; Rzi.
- S 2
CMmeniaHHble COEJUHEHUS IPOBOIHUKOB
Pabota u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
3.11 O=I-R-t
312 OmneiT Opcrena. MarHuTHOE noJie MPSIMOTO NMPOBOJHUKA ¢ TOKOM. JIMHMN
MarHMTHON MHYKIIUU
313 MarautHoe moJie MOCTOSSHHOIO MarHuTa. B3aumozeicTBHe NOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO ITOJIS HA POBOJHUK C TOKOM
3.15 Omnbrtel @apajes. SIBnenne s5ekTpoMarauTHON nHAYKuK. [IpaBuino Jlenna
IIpaxmuueckue pabomul
3.16 N3mepeHne dIEKTPUUECKOTO CONPOTUBIIEHHSI PE3UCTOpPA; MOLIHOCTH

SJICKTPHUYCCKOI'0 TOKA, pa6OTBI SJICKTPHUYCCKOT'O TOKA.




HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, BO3HUKAIOUIETO B IPOBOJHHUKE
(pe3ucropbl, JaMIOYKa), OT HANPSKEHUS Ha KOHIAX IIPOBOJIHUKA;
3aBUCUMOCTH COIPOTHUBIICHHUSI OT JUIMHBI MPOBOJAHHMKA, IUIOMIAJH €ro
IIONEPEYHOI0 CEYEHHUS U YJEIbHOIO CONPOTUBIICHUS.

[IpoBepka  mpaBuia Il 3JEKTPUYECKOTO  HANPSIKEHUS — MpPHU
[IOCJICIOBATEIbHOM COEAMHEHUHM IIPOBOJHUKOB; IpaBWia JJIs CUJIbI
JJEKTPUYECKOTO TOKA IPH MapajuieIbHOM COCAVMHEHUU IPOBOJAHHKOB

(pe3ucTOophbI U JIaMIIOYKa)

Qusuueckue A61eHUss 6 npupode. SIEKTPUUECKUE SIBICHUS B atMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPraHM3MOB, MAarHUTHOE IMoyie 3emiu, apeid
TMIOJTFOCOB, POJIb MAarHUTHOTO TIOJISL JJIS SKU3HU Ha 3eMiie, TIOJSIPHOE CHSTHHE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOIL, aMIIEPMETP, BOJIBTMET], PEOCTAT,
CU€TUMK DIIEKTPUYECKOW DSHEPTUH, ODIEKTPOOCBETHTEIbHBIE MPUOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (Tmpumepsr), AIEKTPUUCCKUE
MPEJOXPAaHUTEIH, HIIEKTPOMATHHUT, 3JIEKTPOJIBUTATENb TOCTOSHHOTO TOKA,
TEHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKasa 3JIeKTpOMarHUTHBIX BOJIH

3.20 JlydeBast Mmojienb cBeta. [IpsMoMHEHOE pacipoCTpaHeHUE CBETa

3.21 3akoH oTpaxxeHus cBera. [Tnockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 Hucnepcus cera

394 Jlunza. Xoxa nyuet B nmuH3e. DOKycHOE paccTosiHMe JUH3BL. OnTHYecKas

' cuia muu3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
Ipaxmuueckue pabomul
#H##Par##H##113Mepenne oNTUYECKON CUITBI COOMparoNel JTUH3bI; POKYCHOTO
paccTosiHUsL coOuparomield JHMH3bI (IO CBOWCTBY pPaBEHCTBA pa3MeEpoB
npeaMera M HM300paKeHWs, KOrja TpEeAMET pacloliokKeH B JIBOIHOM

3.26 ¢dokyce), mokazarens MpeJoMIICHUs CTEKIA.

###Par###llccnenoBanne  CcBOWMCTBa M300pa)K€HMsI, IMOJIYUEHHOTO C
MIOMOIIBI0 COOMPAIOIIEH JIMH3bI; U3MEHEHHS! (POKYCHOTO PacCTOSHUS ABYX
CIIOKEHHBIX JINH3; 3aBHCUMOCTH yTJIa IPEJIOMIICHHUS CBETOBOTO JTyda OT yriia

MaaCHUA Ha rpaHUIC «BO3AYyX — CTCKIIO»




Dusuueckue s6neHus 8 npupode: 3aTMCHUS COJ'IHI_[a u .HYHBI, oBETa TEII,

32! OINITHYECKHUE ABJICHUA B aTMOcdepe (1iBeT HeOa, pedpakius, pagyra, MUPax)
328 Texnuueckue ycmpoticmeéa: OYKH, TEPHUCKOIN, (OTOANIAPAT, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBBGIE SABJIEHUA
41 PagnoaktuBHOCT. Anb(a-, Oera-, raMMa-u3nydeHus. Peakuuu anbda-u
' Oeta-pacnajga
42 OmnbiThl Pezepdopna nmo paccesHuro anbga-yactull. [lnanerapnas mozaens
' aTroma
4.3 CocraB atromHoOro siipa. M3oTomns
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
4.5 SnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOIO U MAaCCOBOT'O UUCEN
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIM pPaJuMOaKTUBHBINA (oH,
4.6 KOCMHYECKHE JIy4H, PaJMOAKTHBHOE M3IIy4CHHE MPHUPOJHBIX MUHEPAJIOB,
JeicTBUE paJIMOAKTUBHBIX U3TYyYE€HUI Ha OPraHU3M YeJIoBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAMBHUIYalIbHbBIN J103UMETD,

kamepa BunbcoHa, siiepHasi sHEpreTuKa
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