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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 (¢U3MKEe HAa YpPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamera «Ousukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (enepanbHOU paboyeld MporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIIMXCS WU OpraHM3alli0 HU3yYeHUs
$u3MKN Ha JAEATEeIbHOCTHOM ocHOBe. B mporpamme mo ¢usmke yduThIBaroTCA
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMma o ¢u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro Marepuaa
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYCHUS TeM, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpamMma mo ¢Qusuke paszpaboTaHa € LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUH, W3y4yaeMbIX XHMHEH, OHOJIOTHEH, acTpoHOMHEH H (U3NUYSCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAy4YHYIO KapTUHY MHpa,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna w3 riaBHBIX 3a7ay (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOMINMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNiesieHbl B KOHIEMNIMU TMpernofaBaHus ydeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpranuzamusx Poccuiickoit @enepauuu, peann3yONIMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYCHHUIO TPHUPOJBI, Pa3BUTHE UX HWHTEJUIEKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHUE
HCCIIEIOBATENECKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHMSI MaTePUH U (PyHAaAMEHTAIbHBIX 3aKOHOB (PU3HUKU;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKUX, MAarHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIIeHUs MPOCTEHMIINX pPACUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX TOCTIKCHUSIX (DU3UKH, aHAIIA3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



OO111ee yuCIoO YacoB, pEeKOMEHAOBAHHBIX [T U3y4eHHs (U3UKH HAa 0a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 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 PEKOMEHIATEIbHBIM, YUUTENh JIEJIaeT BHIOOP MPH MPOBEICHUU
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

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

®usuka — Hayka o mnpupone. fABneHus npupoipl. PU3NYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuUznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EctecTBeHHOHAy4YHBI METOJl TO3HAHMA: HAONIOEHWE, TMOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabmogaemMoro aByieHus. Onucanne GU3NYECKUX SIBJICHUN ¢ IOMOIIBIO MOeel

Jlemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimol.

1. OmpeneneHne UEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.

2. H3mepenue paccTOsTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OmnpeneneHue pasMepoB MaJIbIX TeJ.

5. M3Mepenue temrieparypbl IIpM MOMOIIM KUJIKOCTHOIO TEPMOMETpa U

JaTYMKa TEMIIEPATYPBI.
6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE THUIIOTE3BI: JATBHOCTH IMOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ITyCKa.
IlepBoHaYa/ibHbIE CBEACHUS 0 CTPOCHUH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dacTtul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMocCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenne nuddysum.



3. HabGmomenue ~ sBmeHuid,  OOBSACHAIOMIMXCS  TMPUTSHKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TEIUVIOBOIO PACIIMPEHUS Fa30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SlBnenne nHepuMM. 3aKOH HMHEpUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIeCTBA.
Cuita Kak XapakTEepUCTHKA B3auMOAECHCTBHS Tesl. Cuina ynpyrocTd M 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHre B IpUpPOIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc IO B3aUMOJICHCTBUIO TET.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBXKEHHS Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, Temneparypbl. llepenaua naBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUSI >KUJKOCTU OT TiyOuHbl. ['mapocraTmueckuit
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.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJo. BuITankuparomias
(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.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
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8. YcIIOBHE IUIABaHUS TEJN: IUIABAHWE WJIA MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOILEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbITbl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
YKUJIKOCTh YACTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpynpoBaHne apeoMeTpa WIM KOHCTPYMPOBAHUE JIOOKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTB.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosadduumeHnt momesHoro neWctBus (mganee —
KIIJI) mpocThix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbIe AIBJICHUSA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl M3MEHEHHsS] BHYTPEHHEW HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. IlnaBnenune u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

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

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

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 OaJUIOHE MINPHUIIA.

OnbITHI, JNEMOHCTPHUPYIOIIME 3aBUCUMOCTh JABJICHUA BO3JQyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

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

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

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

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

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

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mods. [IpuHuun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEeMCTBUS SJIEKTPUYECKOTO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. IlocimepoBaTtenbHOE M MApajuIeNIbHOE  COEIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1ose 3eMIIM U €ro 3HAYCHUE I KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B M B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKHN TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH Pa3IeJICHUS MOJIOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHHS 3JIEKTPOMAarHUTHOW MHYKIUU.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

MexaHu4ecKkue siBJICHUA.

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

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

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

IIepBeiit 3ak0H HproToHa. Bropon 3axkon HeroTrona. Tperunii 3akoH HerotoHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuitbl. 3aKOH COXpPaHEHMS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCTBa CHII IIPU B3aUMOJIEUCTBUM TEJL.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHEe UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJEHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Jyuisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHU NPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenienre padOThl CWIBl  YINPYrOCTH TMPU MOJBEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MareMaTnyecKuil U NpYyKUHHBIM MasTHUKHU. lIpeBpamenne
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3Byka U BblcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoAoabHbIX U MTONEPEUYHBIX BOJIH (Ha MOJENN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHue 4acTOThl M IEpHOa KoieOaHui MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L e

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTPOMarHuTHble  BoJIHBL.  CBoOMCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactipoctpanenue cBera. 3atmenust Connna u Jlynsl. Otpaxenue cBeta. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUH B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEpPUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHusl Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

KBaHToOBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(da, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBA3bp Maccel M dHepruu. Peaknuum cuHTEe3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUM YaCTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 00oOmieHHs  MPEAMETHOTO  COAEpX aHUs U ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (PU3UKH, a TakxkKe Ui MOJITOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeUUBACTCS JOCTHKCHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHUSI, TIPUMEHSS TIONyYCHHBIE 3HAHUWS, pemiaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a Ccu€T TOro, 4YTo OOYyYalONIUEeCs BBIIOJHSAIOT 3aJaHUs, B KOTOPBIX UM
npe/iaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPYIKAIOIEH MPUPOJIC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaNMOOJIEE BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
uccienoBanre o0oOmaronero xapakrepa. Moaynp 3aBepliaeTcs MPOBEACHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



IINIAHUPYEMBIE PE3VYJIBTATBI 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) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
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
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPHUSITHE ACTETUYECKHX KauecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

- pa3BUTHE Hay4yHOH JI0O03HATENBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- 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;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUH NPAKTUYECKUX 3a71ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha TMPUMEHEHHE (DU3NYECKUX 3HAHWU IS pelIeHMs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e 8) ajanTanuM K M3MEHSIIOIIUMCH YCJOBHSM COLMAJIbHON W NPHPOIHOH
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NEATEIbHOCTD;

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

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPAa3BUTUSA B MNPUOOPETEHUH HOBBIX (PU3MUECKUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHMKATHBHBIC  YHUBEPCAJIbHbIC  Y4YeOHBIC  JCHCTBHS,  pEryIsSTHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBINA MPHU3HAK KiIacCU(PHUKAIMN, OCHOBAHUS JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOJB30BAHUEM JCTYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHAaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

NPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIIee pa3BUTHE  (DPUINUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi U UX KOMOMHALIUSAMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pEUICHUE 3aJayd M TOoJAepiaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISATH PE3YIIBTATHI BHIIOJTHEHHOTO (PU3UYECKOTO OIIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIPENeNATh POIH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETr0 BKJI3Ja B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIs pelieHus: PU3NYECKruX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUTaHAa MCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHUS) pe3yJIbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



IHNPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKHE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECHUCTBYIOIIAS
cwia,  gedopmanuss  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBieHus (audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXaIollleM MHpEe, B TOM UHCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHUE PbIO, pblYaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIUYUHBI (Macca, 00BbEM, TJIOTHOCTh BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsa, AaBlicHHWEe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(MUIIMEHT TMOJE3HOr0 JCHCTBUS MEXAaHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIMYMH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4Y€HHOM (PU3NUECKON BETMUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 10 €70 PE3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSMBIE W3MEPEHMS PACCTOSHUSA, BPEMEHM, MAacChl Tena,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
YIPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHHUSA, CcoOUpaTh YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIETIOBAHMUS,

MPOBOJIUTH KOCBEHHBIE H3MEpPEHUs (HU3UIECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHW3MOB), CIIEAys TPEJIOKCHHOW WHCTPYKIIUU: TIPU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIAIGI JCUCTBUS NPHOOPOB W TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (U3MUYECKUX 3HAHUUA B TIOBCEIHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITHIO, KOTOpas SIBISETCS MPOTHBOPECYMBON WM MOXET OBITH
HEIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHUH yUEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie MyOJuYHO JeNlaTh KpaTKue COOOIIEHHS O pe3yJbTaTax IMPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEN;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIAJ] B  JIEATEIBHOCTh  [PYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arpEeTaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TETUIONIPOBOHOCT, KOHBEKIHSI, W3JIy4YCHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
[0 ONHUCAHUI0O UX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTaJUIbI B mOpupoje, uziaydeHue CoJiHIA, 3aMep3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUioTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CUJja TOKa, JJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHUBJIEHUE IPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyeCKuX BEIUYUH, HAXOIUTH (HOPMYJbI, CBS3BIBAIOIINE JaHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Yd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUUYECKOM TEOpUHU
CTPOEHHUs BEIECTBa, MPUHLHUI CYNEPHO3ULIUHU MOoJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOICTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3a/ladyd 3allMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLEHUBATh IPABUJIBHOCTh MOPSAKA
IIPOBEJCHHUSI UCCIIEN0OBAHUs, J€1aTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero oobéMa, TeMIepaTypbl, CKOPOCTH MpPOLECCa OCThIBAaHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000py1I0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEYEHHMS U Y/AEJIbHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHHKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOMULl M TrpauUKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATh H3MEPEHUs, cOOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX ONUcaHud (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUM, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMATHUT, JIEKTPOABUTATENb MIOCTOSTHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



NPUBOAUTh  NPUMEPHl  (HAXOOWUTh  WHGMOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUIECKOTO MOBEACHUS B OKPY KaloIeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
WuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMK © TYTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJTHCHUH YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3MUECKOTO  CONEpKaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHHS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWs, B TOM 4YHCJIE MYyOJMMYHO TIPEACTABIATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TOHATHIHBIA anmapat Kypca (QU3HKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MPOIIECCOB pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
NeSATEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIty 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHHUIA:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



T€J, PEAKTUBHOE JBIDKEHUE, KOJIeOATEIhbHOE ABMKEHHUE (3aTyXaroliue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHHUS B MPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OUOJIOTHYECKOE NECUCTBHE BUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIHMCHIBATh M3yYCHHBIEC CBOMCTBA TeN M (PU3MUYECKHE SIBJICHUS, MCTIONb3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TMEpeMEIIeHHe, MyTh, yTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TMOTCHIIMAIbHAS YHEPTUs CKATON
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECCKUH CMBICT HCIOIB3YEMbIX BEIIMYMH,
0003HaUeHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IpU SJACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THhle 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXXHO PEUIUTh TPU TOMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 HW30BITOYHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiel JUH3bI), OOOCHOBBIBATH BBIOOP crmocoba WU3MEpPEHUs
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTHYeCKOro MasiTHUKa OT AJUHBI HUTH, 3aBUCHMOCTU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BeIMYMH B BUAE TaOMUI] U TpaduKoB, IeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJBXKEHMS, MEXaHHueckas padboTa M MOIIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIEAYs MPEIOKEHHON WHCTPYKIIUH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX omucaHus (B TOM 4YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIOJIHEHUHN YYE€OHBIX 33JaHUil HAyYHO-TIONYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapar W3y4yaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnunyectBo 4yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LN (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIC Pecypchl
padoThI padoTshI

Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa
https://m.edso0.ru/ZJ2UI3BMX

®usuka. 7 knacc PeaepanbHOE
roCcyJapCTBEHHOE aBTOHOMHOE

1.1 ®dusuka - HayKa o pUpoae 2 00pa3oBaTeNbHOE YUpEexKICHHUE
BbICLIET0 00pa30BaHUs

“I"'ocynapcTBeHHBIN
YHUBEPCUTET IPOCBEILICHUS
https://m.edsoo.ru/UDCTC8RJD
®dusumka. 7 kiracc OO0
“SIKmnacc”

bubnuoreka 351eKTPOHHBIX
1.2 dusznyuecKne BeTUIUHbBI 2 1 00pa3oBaTeNbHBIX PECYPCOB.
®uzuka. 7 knacc. Harnsiiasie

YPOKHU DIEKTPOHHBIE yueOHO-
METONYECKUE MAaTEPUAIIBI
000 “OK3AMEH-ME/INA”
https://m.edso0.ru/ZOL7QLIIS
®usuka. 7 k1acc OO0
“AKnacc”

bubnuoreka 351eKTPOHHBIX
00pa3oBaTebHBIX PECYPCOB.
dusuka. 7 knacc. Harnsinueie

1.3 EcTtecTBeHHOHAy4YHBIN METOJT TO3HAHUS 2 1



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS

YPOKH DIIEKTPOHHBIE Y4eOHO-
METOANYECKHE MaTepHaIbl
000 “OK3AMEH-MEJINA”

Hroro no pazneny

Pasznea 2. [lepBoHayaibHbIE CBEJIEHUS 0 CTPOCHUU

6

BelieCrea

2.1 CtpoeHue BelecTBa

https://m.edsoo.ru/2SJ151M41
dusuka. 7 ximacc OO0
“sKmacc”

bubnmoteka 311eKTpOHHBIX

00pa30BaTeIbHBIX PECYPCOB.
®usuka. 7 knacc. Harnsigaeie
YPOKH DJIEKTPOHHBIE Y4eOHO-
METOIUICCKIE MAaTePHAIIBI
000 “OK3AMEH-MEJIUA”

Z[BI/I)KGHI/IC 1 B3aMMOJICHCTBUE YaCTHI]
BCIICCTBA

2.2

2.3 ArperaTHbIE COCTOSIHUS BEIIeCTBA

https://m.edso0.ru/ZXDKQLXCC
bubnmnoreka 31eKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB.
®duzuka. 7 knacc. Harnsaagaeie

YPOKHU DJIEKTPOHHBIE yueOHO-
METOANYECKHE MaTEPHAITBI
000 “OK3AMEH-MEJMNA”

https://m.edso00.ru/ONOV1XY1K
bubnmnoreka 31eKTpOHHBIX

00pa30oBaTeNbHBIX PECYPCOB.
dusuka. 7 knacc. Harmsigaeie
YPOKHU DIEKTPOHHBIE yueOHO-
METOINYECKUE MATEPHUAIIBI
000 “OK3AMEH-MEJINA”



https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K

Hroro no pazneny

Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl

3.1 MexaHnueckoe OBIKEHHUE

https://m.edsoo.ru/SFPMEBWOK
dusuka. 7 ximacc OO0
“SIKnacc”

bubnuoTteka 351eKTpOHHBIX

00pa30BaTebHBIX PECYPCOB.
®uzuka. 7 knacc. Harnsagaeie
YPOKHU DIEKTPOHHBIE yueOHO-
METOJMYECKUE MaTEPHAIIBI
000 “OK3AMEH-ME/INA”

3.2 WNueprus, macca, TIIOTHOCTH

https://m.edsoo.ru/GXPU4MT5P
dusuka. 7 xmacc OO0
“SIKmnacc”

bubnmoteka 311eKTpOHHBIX

00pa3oBaTebHBIX PECYPCOB.
dusuka. 7 xnacc. Harmsinueie
YPOKHU DIEKTPOHHBIE yueOHO-
METOAMYECKUE MaTepHAIIbI
000 “OK3AMEH-ME/INA”

3.3 Cumna. Bunsr cun

14

https://m.edsoo.ru/9RNDRUONW
dusuka. 7 xmacc OO0
“SKiacc” bubnmoreka

JJIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB.
dusuka. 7 xinacc. Harnmsanueie
YPOKHU DIEKTPOHHBIE yueOHO-
METOJAMYECKUE MaTepHaIIbl
000 “OK3AMEH-ME/INA”



https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

Hroro no pazneny

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB

21

41 Masnenue. llepenaya naBieHuss TBEPABIMU

TCI1aMU, XKUAKOCTAMHU U Ira3aMu

https://m.edsoo.ru/X0DW367P2
dusuka. 7 xinacc OO0
“SIKnacc”

bubnuoTteka 351eKTpOHHBIX

00pa30BaTebHBIX PECYPCOB.
®uzuka. 7 knacc. Harnsagaeie
YPOKHU DIEKTPOHHBIE yueOHO-
METOJMYECKUE MaTEPHAIIBI
000 “OK3AMEH-ME/INA”

4.2 JlaBneHue XuaKOCTH

https://m.edsoo.ru/2MVXZ0KL4
dusuka. 7 xmacc OO0
“SIKmnacc”

bubnmoteka 311eKTpOHHBIX

00pa3oBaTeNbHBIX PECYPCOB.
®wusmka. 7 knacc. Harnsagasie
YPOKHU DIEKTPOHHBIE yueOHO-
METOAMYECKUE MaTepHAIIbI
000 “OK3AMEH-ME/INA”

4.3 ATMochepHOe 1aBiIeHHE

https://m.edso0.ru/T7134SXNQ
dusuka. 7 xmacc OO0
“AKmacc”

bubnmnoreka 31eKTpOHHBIX

00pa3zoBaTeNbHBIX PECYPCOB.
dusuka. 7 xitacc. Harmsgaaeie
YPOKHU DIEKTPOHHBIE yueOHO-
METOJAMYECKUE MaTepHaIIbl
000 “OK3AMEH-ME/INA”



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0

44 JlelicTBue ®UIKOCTH U Ta3a HA
' HOTPYKEHHOE B HUX TEIIO

https://m.edso0.ru/NFE6OY8NK
dusuka. 7 ximacc OO0
“sKmacc”

bubnuoTteka 351eKTpOHHBIX

00pa30oBaTeNbHBIX PECYPCOB.
dusuka. 7 xitacc. Harmsgaaeie
YPOKH DJIEKTPOHHBIC Y4eOHO-
METOJMYECKUE MaTEPHAIIbI
000 “OK3AMEH-ME/INA”

Hroro no pazneny

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrust

21

51 PaGora 1 MoImHoOCTH

https://m.edsoo.ru/75LMREDY1
dusuka. 7 xmacc OO0
“SIKmnacc”

bubnmoteka 311eKTpOHHBIX

00pa3oBaTeNbHBIX PECYPCOB.
®wusmka. 7 knacc. Harnsagasie
YPOKHU DIEKTPOHHBIE yueOHO-
METOAMYECKUE MaTepHAIIbI
000 “OK3AMEH-ME/INA”

5.2 [IpocTeie MexaHU3MBI

https://m.edso00.ru/504NQXKX9
dusuka. 7 xmacc OO0
“AKmacc”

bubnmnoreka 31eKTpOHHBIX

00pa3zoBaTeNbHBIX PECYPCOB.
dusuka. 7 xitacc. Harmsgaaeie
YPOKHU DIEKTPOHHBIE yueOHO-
METOJAMYECKUE MaTepHaIIbl
000 “OK3AMEH-ME/INA”



https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9

https://m.eds00.ru/G30454EMT
dusuka. 7 xmacc OO0
“sKmacc”

bubnuoTteka 351eKTpOHHBIX

5.3 MexaHnuecKasi SHeprus 4 1 00pa30BaTEeNbHBIX PECYPCOB.

dusuka. 7 xitacc. Harmsgaaeie
YPOKHU DJIEKTPOHHBIE yueOHO-
METOUYECKHE MaTepPHAaIIbI
000 “OK3AMEH-MEJINA”

Hroro no pazgeny 12

PesepBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB I1O0 68 12

[NPOTPAMME



https://m.edsoo.ru/G3O454EMT

8 KVIACC

KoanuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM
NPOrpaMMsbl Bcero

Ne i/

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

dueKkTpoHHbIe (LM (POBbLIE)
o0pa3oBaTesbHbIe pecypchl

Paznen 1. TensoBbI€ ABJIEHUS

11 CrpoeHue 1 CBOWCTBA BEIIECTBA 7

1.2 TemoBbie poiIecchl 21

Hroro no paszneny 28

https://m.edso0.ru/R8QZNCIPM
dusuka. 8 kitace

®denepanbHOE
roCcyJapCTBEHHOE aBTOHOMHOE
oOpasoBaresbHOe
YUPEXKICHUE BBICIIETO
o0paszoBaHHs
“I"'ocynapcTBeHHBIN
YHHUBEPCUTET MPOCBEILEHUS
https://m.edsoo.ru/FI42A5VZA
®usuka. 8 kimacc OO0
“sSKmacc”

bubnmnoreka 31eKTpOHHBIX

00pa3oBaTeNbHBIX PECYPCOB.
dusuka. 8 kitacc. Harmgaaueie
YPOKHU DIEKTPOHHBIE yueOHO-
METONYECKUE MAaTEPUAIIBI
000 “OK3AMEH-MEJINA”

Pa3zgea 2. diekTpruyeckre 1 MAarHUTHbIE SIBJICHUSA

3J'ICKTpI/I‘-ICCKI/IC 3apsabl. 3ap}I)KCHHLIC

2.1
TeJa U UX B3aUMOJICHCTBUE

https://m.edso0.ru/R4AQORCTQ4
dusuka. 8 xiracc OO0



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4

2.2

2.3

2.4

ITOCTOSIHHBIN 2JIEKTPUYECKHUM TOK

MarauTHEBIE SBICHUS

BHGKTPOMaFHI/ITHaSI UHAYKOUA

20

1.5

“sSAKmnmacc”

bubnuoTeka 3MEeKTPOHHBIX
00pa3oBaTebHBIX PECYPCOB.
dusuka. 8 xiacc. Harmsinueie
YPOKH DJIEKTPOHHBIC Y4eOHO-
METOIUYECKUE MaTePHAIIBI
000 “DK3AMEH-MEJIA”
https://m.edsoo.ru/PBQBOWS2B
®usuka. 8 kimacc OO0
“sAKmacc”

bubnnoreka QJICKTPOHHBIX

00pa3oBaTeNbHbBIX PECYPCOB.
dusuka. 8 xinacc. Harmsnueie
YPOKHU DIEKTPOHHBIE yueOHO-
METOJIMYECKUE MaTepUAIIbI
000 “OK3AMEH-MEJINA”
https://m.edsoo.ru/BULAFRBRA
®usuka. 8 kimacc OO0
“sSKmacc”

bubnuoreka QJICKTPOHHBIX

00pa3oBaTeNbHBIX PECYPCOB.
®usmka. 8 knacc. Harnsagasie
YPOKHU DIEKTPOHHBIE yueOHO-
METONYECKUE MAaTEPUAIIBI
000 “OK3AMEH-ME/INA”
https://m.edsoo.ru/7QODS8EL 15
®usnka. 8 kmacc OO0
“sAKmacc”

bubnuoreka 351eKTPOHHBIX



https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

Hroro mo pazueny 37

PesepBHOE Bpems 3

00pa30oBaTeNbHBIX PECYPCOB.
dusuka. 8 xiacc. Harmsinueie
YPOKH DJIEKTPOHHBIC Y4eOHO-
METOJMYECKUE MaTEPHAIIbI
000 “DK3AMEH-MEJIUA”

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08




9 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE pecypchl

Pasznen

11

1.2

1.3

1. Mexanu4yeckue siBJeHHs

Mexanndeckoe JABHMXKXCHUEC 1 CIIOCOOBI €T0
OITMCaHusA

BzaumoaericTBue Ten

3aKOHBI COXPAHEHMS

10

20 1

10

https://m.edsoo.ru/CEOGHRGTL
dusuka. 9 xmacc OO0
“sKiacc”

bubnnoreka 3neKTpOHHBIX

00pa3oBaTeNbHBIX PECYPCOB.
dusuka. 9 kimace. Harnsanaeie
YpOKU DIEKTPOHHBIE y4eOHO-
METOJIMYECKHE MaTepHUaIbl
000 “OK3AMEH-MEJ/INA”
https://m.edsoo.ru/UC1RQAFAC
®dusuka. 9 kmacc 000
“SIKmacc”

bubnuoreka 3neKTpOHHBIX

00pa3oBaTeNbHBIX PECYPCOB.
®dusuka. 9 knacc. Harnmsigaeie
YpOKU DIEKTPOHHBIE Y4eOHO-
METOJIUYECKUE MATEPHUAIIBI
000 “OK3AMEH-MEJ/INA”
https://m.edsoo.ru/SHEC3Y25B
®dusnka. 9 kinacc OO0
“AKnacc”

bubnuoreka 31eKTPOHHBIX

00pa3oBaTeNbHBIX PECYPCOB.



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B

®dusuka. 9 knacc. Harnsigaeie
YPOKH DIIEKTPOHHBIE Y4eOHO-
METOAMYCCKHE MATEPUAIIBI

000 “OK3AMEH-MEJIMA”

Hroro no pazneny

Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHEI

40

2.1

MexaHnudeckue KojaeOaHus

https://m.edsoo.ru/S5VIGSAI3
dusuka. 9 xkmacc OO0
“SKiacc”

bubnnoreka 3neKTpOHHBIX

00pa3oBaTENbHBIX PECYPCOB.
®usnka. 9 knacc. Harmsinaere
YpOKU DJIEKTPOHHBIE yueOHO-
METOIUYECKUE MaTEePUAIIBI
000 “OK3AMEH-MEJINA”

2.2

MexaHU4eCKHUE BOJIHEI. 3By1(

https://m.edsoo.ru/DHIJG8AS50
dusuka. 9 xknacc OO0
“SIKmacc”

bubnuoreka 3neKTpOHHBIX

o0pa30BaTeNbHbIX PECYPCOB.
®dusnka. 9 xnace. Harmsnaeie
YpOKU DJIEKTPOHHBIE yueOHO-
METOINYECKUE MaTePUAIIbI
000 “OK3AMEH-ME/IMA”

Uroro no pazgeny

Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI

15

3.1

DIIeKTPOMarHuTHOE TOJIE 1
OJICKTPOMAarduTHBIC BOJIHBL

6

https://m.edso0.ru/DT98B8EY0
dusuka. 9 xkmacc OO0



https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0

Uroro no pazgeny

“AKnacc”

bubnuoTeka 37eKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB.
dusuka. 9 kimace. Harnsaaaeie
YPOKH DJIEKTPOHHBIE Y4eOHO-

METOJINYECKUE MATEPHAJIbI
000 “OK3AMEH-MEJIMA”

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1

4.2

4.3

3aKOoHBI pacCpOCTPAHEHHUS CBETA

JIuH3b! ¥ onTHYECKUE TPUOOPHI

Paznoxxenue 6e10ro cBeTa B CEKTP

https://m.edsoo.ru/HBN3NMK2M

®dusuka. 9 kmacc 000
“SIKmacc”

bubnnoreka 3neKTpOHHBIX
00pa3oBaTeNbHBIX PECYPCOB.
dusuka. 9 kimace. Harnsanaeie
YpOKU DIEKTPOHHBIE Y4eOHO-
METOANYECKNE MaTepHaIIbl
000 “OK3AMEH-MEJ/INA”
https://m.edso0.ru/20WNYKRX1
®dusuka. 9 kmacc 000
“SIKmacc”

bubnuoreka 3neKTpOHHBIX

00pa3oBaTeNbHBIX PECYPCOB.
®dusuka. 9 knacc. Harnmsigaeie
YpOKU DIEKTPOHHBIE Y4eOHO-
METOAMYECKUE MaTEepHaIIbI
000 “OK3AMEH-MEJ/IUA”
https://m.edso0.ru/2Z5AHODTO
®dusuka. 9 kmacc 000



https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Uroro no pazgeny

15

“AKnacc”

bubnuoTeka 37eKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB.
dusuka. 9 kimace. Harnsaaaeie
YPOKH DJIEKTPOHHBIE Y4eOHO-

METOJINYECKUE MATEPHAJIbI
000 “OK3AMEH-MEJIMA”

Pa3nea 5. KpanroBble IBJIeHUSA

5.1

5.2

5.3

Hcenyckanue v noriomeHne cBera
aTOMOM

CtpoeHue aTOMHOTO siipa

S nepHble peakuuu

https://m.edsoo.ru/BK5E4AQQ8
dusuka. 9 xmacc OO0
“sKiacc”

bubnnoreka 3neKTpOHHBIX

00pa3oBaTeNbHBIX PECYPCOB.
dusuka. 9 kimace. Harnsanaeie
YpOKU DIEKTPOHHBIE Y4eOHO-
METOANYECKNE MaTepHaIIbl
000 “OK3AMEH-MEJ/INA”
https://m.edsoo.ru/U3WX2R61B
®dusuka. 9 kmacc 000
“SIKmacc”

bubnuoreka 3neKTpOHHBIX

00pa3oBaTeNbHBIX PECYPCOB.
®dusuka. 9 knacc. Harnmsigaeie
YpOKU DIEKTPOHHBIE Y4eOHO-
METOAMYECKUE MaTEepHaIIbI
000 “OK3AMEH-MEJ/IUA”
https://m.edsoo.ru/TMMVY9VSF
®dusuka. 9 kmacc 000



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF

“AKnacc”

bubnuoTeka 37eKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB.
dusuka. 9 kimace. Harnsaaaeie
YPOKH DJIEKTPOHHBIE Y4eOHO-

METOJINYECKUE MATEPHAJIbI
000 “OK3AMEH-MEJIMA”

Wroro no pazueny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
https://m.edsoo.rulJKQXVJISBE
®usuka. 9 kiracc OO0
“SKnacc”
bubnnoreka 3neKTpOHHBIX
[ToBTOpenue u 0000IIEHUE CONEPIKAHHS
6.1 9 2 00pa3oBaTeNbHBIX PECYPCOB.
Kypea pusukn 3a 7-9 wacc dusuka. 9 kimace. Harnsanaeie
YPOKH DIIeKTPOHHBIE Y4eOHO-
METOJINYECKUE MaTEePHAIIbI
000 “OK3AMEH-MEJINA”
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



https://m.edsoo.ru/JKQXVJ8BE

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

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

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

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

pacrio3HaBaTh TPOSIBICHHE WM3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKU) PUZNUECKUX SIBICHUN

14

ONUCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTHh (OPMYJIbI,
CBS3BIBAIOIIME JIAHHYIO  (U3MUYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKkTepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SIBJICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa ¥ 3allMCBhIBaTh €r0 MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKHUX SIBICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJaud  3alMChIBaTh KPATKOE yCIOBUE, IOJICTABIIATH
buznyeckue BeIWYMHBI B (OPMYJIIbI M MPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUISHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIA
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyUYEHHBIM pe3yibTaT, HAXOAWTh OLIMOKH B

XO0J¢€ OIIbITa, ACJIaTh BRIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
(GU3MYECKUX  CBOWCTB  Tel:  (opMynHpoBaTh  MPOBEPsieMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIHPOBATH BHIBOIBI

BBITIOJIHSITh TIPSIMBIE M3MEPEHUSI C HMCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMS, CIEAYS NPEII0KEHHOMY ILJIaHY,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPeJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUN U3MEPEHUH coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHIMIBI JIEUCTBUS HM3Y4YEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJIEHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIB30BaHUS (PU3MUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU 11 oOecriedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH yCTPOUCTBAMU, COXPAHCHHSI 3I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHGOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIH

MOXET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

co3/aBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOILICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(pOpMAIMU (PUINICCKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue COOOIICHUS O
pe3ynbpTaTax TPOEKTOB WM YYEOHBIX WCCIEIOBAaHUN, MpPU ITOM
IPaMOTHO UCHOJIb30BaTh HW3Y4YEHHBbI NOHATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIJIEHUE MPE3eHTalUe

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTb
0053aHHOCTH B rpymnmnec B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OILICHHMBATDH
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL  TI'PYIINbLI, BBICTPAWBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh MMOHATHA

1.2

pa3jnvdaTtb SBJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33aauy B y4EOHYIO, BBIICIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €ANHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
WCIIOJIb3ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCHIBAaTh €ro MaTEeMaTU4YeCKoe

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3UUYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE H B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISBJISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 00bACHEHUE U3 |
— 2 JOrMYecKUX IIaroB ¢ Momompio 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaIONINE (PU3NUECKHE BETUYMHBI: HA OCHOBE aHAIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacuy€Thl U CPaBHUBATH
NOJyYeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIU
(U3MUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACIaTh BBIBOIBI

1.9

MPOBOANWTH OMNBITHl MO HAOMIOACHUI0 (U3MYECKUX SBICHUN WM
(GU3MYEeCKUX  CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMbIC

MMPCAITIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT O




000pyI0BaHus, ONUCHIBAThH X0/ OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUTAHUPOBATh HCCIIEZIOBAHKUE, COOMpATh YCTAHOBKY M BBINOIHSTH
U3MEpeHus, cienysd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl U TpadUKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, C06HpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHLUINBI JEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOpPOM HAa HMX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOMCTBaxX (PU3MYECKUX SBJIEHUH U HEoOXoauMble

¢uznyecKkre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCEMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HCHCfI C MOCJICAOBATCIIBHBIM M ITapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIB30BAHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HM 1711 oOecriedyeHus O€30MacHOCTH TMpU  OOpalleHuu ¢
npruOoOpaMu U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHEHHSI 3/I0POBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOUIMXCSA 3HAHUM MU IYTEM CpPaBHEHHUS
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIJACIATH HWHGOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpe‘{HBOﬁ WA MOYKET OBITh HeHOCTOBepHOﬁ

1.18

UCIONIb30BaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

NOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro COJEp)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTEpHeT; BiaAeTh OpUEMAMU
KOHCIIEKTUPOBAHHUS TEKCTa, nMpeoOpa3zoBaHusi HHGOPMAIMU U3 OJIHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/7aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTaueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPYU BBIMIOJIHEHUN Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3UUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEJAUTh 3a BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKIAJ B JCATENBbHOCTb TPYIMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSABISISE  TOTOBHOCTh

pazpemniaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BATh U3yUYEHHBIE MIOHATHUS

pasiuyaTh SBIEHUSA II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHHE
pacrno3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJIEHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 33a7auy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME JIAHHYIO  (U3MUYECKYI0 BEIMYMHY C JIPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBIICHUS W TPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alUChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOMTH OOBSICHEHHE U3 2
— 3 JOTMYEeCKUX IIaroB ¢ MOMOIIBbI0 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/ISI/I‘ICCKI/IX ﬂBHeHHﬁ, Q)HSH‘IGCKI/IX 3dKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3adadu (omMparouiyecs Ha cuUcTeMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEIOCTAIOIINE MM
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PacyYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A q)HSquCKOﬁ BCINYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, UCIIOJb3Ysl ONMCAHUE HCCIIEAO0BAHUS, BBILAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3UYECKUX CBOWCTB TEN: CaMOCTOSTEIBHO COOMPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYITUPOBATH BBIBOBI

1.10

1.11

IPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYHH C
WCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHME,
CaMOCTOSITEIbBHO COOUpaTh YCTaHOBKY, (DUKCHUPOBATh PE3yJIbTaTh

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BUIC Ta6J'II/II_II/I




rpaduKoB, IeaTh BHIBOJIBI 10 Pe3yIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBAaTh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATH H3MEPEHUs, CJIenys NPEIIOKEHHOW WHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nn4yaTth OCHOBHBIC TNPHU3HAKK WM3YYEHHBIX (PU3HMUECKUX MOJeNeil:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPJIOE TEJI0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH3A, IJAHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX ONHUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DU3MUSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOILIECCOB MPH PELICHUU Y4eOHO-IIPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300paKEHUH B MJIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KHU3HM JUid  oOecriedeHHss O€30macHOCTH MpH  OoOpalleHHuH C
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHMSI 3/I0POBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOpPMYIHpys TOWUCKOBBIM  3aIpoc,
HAaXOOUTh NYTU  ONPEHAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCA 3HAHWA W JTOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHHMM YYEOHBIX 3aJaHUA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuaisl, pecypchl cetu HHTepHer; BiazeTte  npuéMamu

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JAEATENbHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYEHHBIN MOHATUHHBIN anmapar u3y4aeMoro paszieia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUI (PU3NUYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Jja4aMM, CJEAUTh 3@ BBINOJIHEHUEM ILIAHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILET'O MHUPA

11

Ou3uka — Hayka O Tmpupone. SIBIeHUS NPUPOIBL.
dusnueckue SBICHUA: MEXAHHYECKHE, TEIUIOBHIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuuuH.  Dusumyeckue  npubopsl.  Ilorpemnocts

u3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

14

1.5

2.1

2.2

2.3

ECTCCTBGHHOHay‘lHHﬁ MCTOJ IIO3HAHHA: Ha6JHO,Z[eHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsACHEHHE

HAOJIFOIaEMOTO SIBJICHUS
Onucanue PU3NYECKUX SBICHUN C TTOMOIIBbIO MOJIETIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAN.
N3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
Onpenenenre pa3sMepoB MaJIbIX Tel.
N3mepenne temmepaTypbl IPU MOMOUIN KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJIEHN A O CTPOEHUU BEILIECTBA

CrtpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX
pazMepsl. ONBITHI, JOKa3bIBalOIIME AMCKPETHOE CTPOCHHE
BEIIIECTBA

JlBuxenne wyactuil BemiecTBa. CBA3b CKOPOCTH
JOBUKEHMSI 4YacTHL] C  TeMmueparypoil. bpoyHoBckoe
nBUKeHHE, TUdhdy3us

B3aumopeiicTBue yacTHIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKMBAHHUC



ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHHUE TIa30B,
KUAKOcTeH M TBEPABIX  (KPUCTANIMYECKMX)  TEI.
2.4 B3auMocBs3p Mexay CBOHCTBaMH BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIbI

[IpakTuueckue paboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM psAloB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnbITEl 1O HAONIOJCHHUIO TEIUIOBOTO PACIIUPEHUS
ra3os.
OnplTbl 10 OOHAapYXKEHUIO  JEHCTBUS  CHII

MOJICKYJIIPHOI'O IMPUTSKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKCHHUE. PaBHoMepHOE 51
' HEPaBHOMEPHOE IBUKECHUE
3.9 Ckopoctb. Cpenssisi CKOpPOCTb IPU HEPABHOMEPHOM
' JNBHKEHHUU. Pacuér nmyTu ¥ BpeMEeHM JIBUKECHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
3.3 Tel KaK IPUYMHA U3MEHEHUS CKOPOCTU JBUKCHUS TEIL
Macca kak Mepa HTHEPTHOCTH Tena
34 [InotHocts  BemiectBa.  CBsi3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIECHCTBUSA TeEIl
38 Cuna ynpyroctu u 3akoH I'yka. M3mepeHne cuibl ¢
' IIOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroTeHUS U cuia TsKecTH. Cuila TAXKECTH
' Ha Jpyrux raHerax. Bec tema. HeBecomocTs
38 Cuna tpenus. TpeHHE CKOJIbKEHUS W TPEHHUE IOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxxeHue cui, HANpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOElCTBYIOIIIASA CHIT
3.10 [IpakTuueckue padbOTHI:

OHpC,Z[CJ'ICHI/IC CKOpPOCTH  PAaBHOMCPHOI'O  IBHIKCHUSA




(wapuka B KMOKOCTH, MOJEJIU  3JIEKTPHUYECKOTrO
aBToMOOWIE W Tak pjanee). OmperneneHue cpenHei
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapUKa 110
HAaKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  II0THOCTU
TBEPIOTO Tena. OnbITHI, JI€MOHCTPHPYIOLIHE
3aBUCUMOCTh PACTSDKEHUs (nedopmarviu) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIMpHUKaACAOIINXCA HOBerHOCTeﬁ

dusnyeckue SBICHUSA B IIpUupoac: NMpUMEPLI IBHUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXXHMBOW IIPHUPOJIE,
JeUCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOALIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

Hapnenne TtBEpHOro Tena. CrocoObl YMEHBIICHHS H

1 yBEJIMYEHUS 1aBIICHUS
45 JlaBnenue ra3za. 3aBUCMMOCTD JIaBJICHHS Tra3a OT 00bEMa,
' TeMIIepaTyphl
43 [lepenaya naBneHus: TBEPABIMHU TellaMU, KUJIKOCTAMU U
' razamu. 3akoH [lackans. [lHeBMaTHYeCKHE MaIlIMHbI
3aBUCHUMOCTh  JABIICHUS JKUAKOCTHU OT TIyOHHBI
4.4 IMaapocraTudeckuit mapagokc. CooOIIArOITHECS COCY/IBI.
I'mapaBnuueckre MeXaHU3MBbI
Atmocdepa 3emnn u atmochepHoe naBieHue. [puunHel
A5 CYIIIECTBOBAHUS BO3AYIITHOW o00o0mouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JABICHUS OT
BBICOTHI HaJl ypOBHEM MOPS
46 Wzmepenue atmocdepHoro nasieHus. Ilpubopsr s
' M3MepeHust aTMOc(hEepHOro JaBIeHUS
JleficTBHe >KMIKOCTM W ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apXxumenoBa) CHiIa. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3gyxormnnaBanue
4.9 [IpakTuueckue padbOTHI:




4.10

411

HccnenoBanme 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TMOTPYXKEHHOH B JKUIAKOCTh YACTH TeJa.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEN0,  INOrpyxkEéHHoe B KuUAKocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIONIEH CHUJIbI, JCHUCTBYIOIICH
Ha TEJIO B JKHUAKOCTH, OT Macchl Teaa. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOLICH Ha TEJNO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTHU Tejla U OT IJIOTHOCTH
KHIKOCTH. KounctpynpoBanue apeomMerpa 1R 0%
KOHCTPYMpPOBAaHHE  JIOJAKM W  ompeaeneHue  eé

rpy30I04bEMHOCTH

dusnueckue SBJICHUSA B mnpupoae: BJIMSHUC
aTMocq)epHoro JaBJICHHA Ha JKUBOI OpraHusM, IJIaBaHUC

pBIO

TexHuueckue yCTpOHCTBa: COOOLIAIONIIUECS COCYIIBI,
YCTPOHCTBO BOJONPOBOJA, T'MIPABINYECKUN Ipecc,
MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOIIHOCTDB, SOHEPT A

5.1 Mexanunueckas pabota
5.2 Mexann4deckass MOIIHOCTh
£ 3 [IpocTeie MexXaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
' m1ockocTh. [IpaBuno paBHOBecHs pplyara
54 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Koaddunuent
55 IIOJIE3HOI'0 TIEWCTBUS MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHimanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIEN
5.7 Kunernueckas sHeprus
- [Tomnass mexaHuueckass SHeprus. 3aKOH HM3MEHEHHS W
' COXPaHEHUS MEXaHHUYECKON YHEPTHH
£ g [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBI  TpPEHUs  MpU




8 KVIACC

Kox
pa3iena

PaBHOMEPHOM  JBMKEHHHM Tela MO TOPU30HTAIBHOU
oBEpXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI phlyara.
M3amepenne KIIJI nakimonHol mimockoctu. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCpPIUuu

duznyeckue SBICHUS B npupoac: pbHaru B TCIIC

5.10
YeJI0BEKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 3JIeMEHTHI COIePKAHUS
JJIeMEeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BewiecTBa. Macca u  pa3mepbl
' MoJIeKyl.  OmIbITBI, NOATBEP)KIAIOLUIME  OCHOBHBIE
TI0JIO’KEHUS. MOJIEKYJISIPHOKHHETUYECKON TEOPUH
Mogenu  TBEPAOro, SKUAKOIO U razoo0pa3zHOro
6.2 cocTossHUM BemiecTBa. Kpucramnudeckue u amop¢HbIe
Tena
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOpuun
6.4 CMaunBaHue U KalWIISPHBIE SIBICHUS
6.5 TemoBoe paclIupeHue U cxxaTue
66 Temneparypa. CBa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennss sueprusa. CrnocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPTUU: TeIIonepeaada U CoBepIIeHne padoThbl
6.8 Bunel temonepenayu: TEMJIONPOBOJHOCTb, KOHBEKLINS,
' U3Iy4yeHue




KoanuectBO  TEIIOTHL VYnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemsiooOMEH U TEMIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOro OanaHca
6.11 [InaBneHne U OTBEpAEBAHUE KPUCTAINIMYECKUX BEILIECTB.
. VY nenbHas TEoTa IIaBIeHUsS
[TapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
6.10 Kunenne. VYnenpHass  Temiora mapooOpa3oOBaHUS.
. 3aBUCUMOCTh TEMIIepaTypbl KMIIEHUSI OT aTMOC(EPHOIro
JIaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TomuBa. Y ieibHasl TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIUIOBOTO ABUrarens. TersoBble ABUraTeld U 3alluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS SJHEPTUH B TEIIJIOBBIX
6.16
rporeccax
[IpakTuyeckue paboTHI:
OnelTbl 1O OOHAapyXEHHIO  JEHCTBUSL  CHIJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITEl N0 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOMN
COJIM WJIN caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACHIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJl.
6.17 Omnpenenenue AaBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUS.

IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPUYECKOW TpyOKe OT
TeMIEPaTypPBhI.

HalGmronenve n3MeHeHnsl BHYTpEHHEH DHEPTUu Teja B
pe3yibTaTe TeTuIonepeaad U padoThl BHEITHUX CHJL.

HccnenoBanue SIBJICHUSA TEI000MeHa pu




CMEIIMBAHUH XOJOJAHON U TOPsYEH BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEmI00OMEHEe ¢ HarpeTbiM MEeTaNIMYeCKUM
LUJIVHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLECTBA.

HccnenoBanue npouecca uCIapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3IyXa.

OmnpexneneHue yaeapHON TEILIOTHI IUIABICHUS JIbJA.

dusnueckue SBICHHS B TPUPOAC: MOBEPXHOCTHOE
HAaTsOKCHUEC W KallWJUIAPHBIC SBJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B npupoje, uznyduenue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBl, IIPUMEpHI
HCIIOJIb30BAHUSl KPUCTAJIOB, >XKMIKOCTHBIM TEPMOMETD,
6.19 JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPbI, ICUXPOMETp, MapoBas TypOuHA,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpPaHus.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsi0B

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBHCHMOCTb CHJIbI B3aUMOJAEHCTBUS 3apsKEHHBIX TEJ OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeJ'IaMI/I)

Onexrpuueckoe nosue. HanpskEHHOCTh 2IEKTPUUECKOTO
7.3 nosid. IIpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu QJICKTPUYCCKUX 3apda0B. aﬂeMeHTapHHﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS
7.6
JJIEKTPUYECKOT0 TOKA. ICTOUHMKY MIOCTOSHHOIO TOKA




HeuicTBust 3JIEKTPAYECKOrO TOKa (TemoBoe,

1.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B

KHUAKOCTAX M razax

Onektpuyeckas uenb. Cuia Toka. OJIEKTPUUYECKOE
7.8

HarpsHKeHHe

CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE
7.9

COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa it yyacTKa Lenu

[TocnenoBarenbHOE W NapajUieIbHOE  COEIUHEHUE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoyna — Jlenua

DNeKTpUYecKue HEenu U MOTPEOUTENH SIEKTPHUECKOM
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanue

[ToctosinHbie MarHuThl. B3anmojeilcTBHE MOCTOSHHBIX
7.14

MarHuToB

MarnutHoe mosne. MarHutHOoe TONe 3eMIM U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MoJe IEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne >eKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNe B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCTIIOpTe

Onbitel ®Papanes.  SIBaeHue  3IEKTPOMArHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna

DNEeKTpOreHeparop. CriocoOsr MOTy4YeHUs
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTudeckue pabOTHI:
7.20 OMnbITH 10 HAOJIOCHHIO DJICKTPHU3AIMN TET MHIYKIIUEH

U IIPU CONPUKOCHOBEHHH.




HccnenoBanue nAEUCTBHUS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPEe3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKCHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepHalia.
[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUW  TPHU
MOCIIEZIOBATEIbHOM ~ COEIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuiia A7 CHIbI TOKA MPHU MapaLICIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIET0 4Yepe3 Ppe3UcTop.
OnpeneneHne  MOIIHOCTHM  3JIEKTPUYECKOTO  TOKa,
BBIIEIISIEMOM Ha pe3ucTtope. MccneqoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HAMPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIS MOCTOSTHHBIX MAarHUTOB MPU
ux oOveauHeHMH ©  pasneneHun. VccnemoBanue
JENUCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OmpITEI,  JEMOHCTPHUPYIOIIHE  3aBUCUMOCTH  CHIIBI
B3aUMOJCICTBUS KAaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBleHUs TOKa B Karymke. l3ydeHue

HCﬁCTBHH MAarHMTHOIrO I0OJii Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanune u H3y4YeHUe paboThI
DJIEKTPOABUIATENS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO ABJICHUSA SHCKTpOMaFHHTHOfI HHAYKIUU:




HUCCICIOBAaHUC W3MEHEHHMI 3Ha4YeHUSI U HaIrpaBJICHUA

HMHAYKOUMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3eMiiu, Apeld MoCcoB,
POJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHuuyeckue ycTpoMCTBa: JIIEKTPOCKOI, amIepMeTp,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKOM SHEPIuH,
AJIEKTPOOCBETUTENFHBIE  MPUOOPHI,  HAarpeBaTelIbHBIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MpeIOXPaHUTENH, JIIEKTPOMATHUT, JJIEKTPOJBUTATEIH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KNIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
paszzneina
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe JBWXKEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTEITHHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE MPSMOIUHEHHOE TBUKEHHE
HepaBHomepHoe MPSMOJIMHENHOE JBUKEHUE.
8.4 CpemHsass W MTHOBEHHass  CKOpPOCTh  Tella  IpH
8 HEPABHOMEPHOM JBUKCHHUU
8.5 YckopeHnue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEWHOE
' JIBUKCHHE
8.6 CBobOonnoe magenue. OneITel [anunes
PaBHOMepHOE nBUKEHUE MO OKpyxHOCcTU. [lepuoa u
8.7 yacTtoTa oOpamenus. JIuHEWHass W yrioBas CKOPOCTH.
L{eHTpOCTpEMUTENBHOE YCKOPEHUE
8.8 ITepBsiit 3akoH HproToHA




8.9

Bropoii 3akon HetoTona

8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIUTT CYyTIePIIO3UITIH CHIT
8.12 Cwia ynpyroctu. 3akoH ['yka
813 Cuna TpeHHMs: CWIa TPEHHS CKOJBXKCHUS, CHIIA
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
814 Cuna TSDKECTM W 3aKOH BCEMHUPHOTO TATOTCHUS.
' Yckopenne cBOOOTHOTO MaCHHS
815 IBmwxkenne  tianer  Bokpyr  Comuma.  Ilepsas
' KOCMHYECKasi CKOpOCcTb. HeBecOMOCTh 1 Tieperpy3Kku
PaBHOBecMe  MaTepUaIbBHOW  TOYKU.  AOCOJIFOTHO
8.16 )
TBEPI0E TEIIO
8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHOM OCBIO
' BpaieHus. MomeHT cwitbl. LleHTp TshkecTn
8.18 HNmnynsc Tena. MI3menenue ummynbca. UMIynbc cuiisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABM>KEHUE
8.21 Mexanuyeckas paboTa U MOITHOCTh
8.9 PabGora cun Tsxectu, ymnpyroctu, TpeHusa. CBs3b
' SHEPIruu 1 paboThl
8.23 [TorennuanbHass SHEpPrusi Tejla, MOJHATOrO  Haj
. MOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHas SHEPrUs CXKaTON NPYKUHBI
Kunernueckass sHeprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUU
8.26 3aKOH COXpaHEeHUsI MEXaHHUECKOW YHEPTUU
[TpakTiueckue paboThI:
Omnpenenenne cpeaHeil CKOPOCTH CKOJIbKEHHUS Opycka
WIA JBWKEHHS [IapuKa I10 HAKIOHHOW TUIOCKOCTH.
8.7 OmnpezneneHue yCKOpeHUsi Teja MpH paBHOYCKOPEHHOM

JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanne 3aBUCHUMOCTH IYTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.

IIpoBepka TrumoTessl: €cClIM INpPU PABHOYCKOPEHHOM




8.28

8.29

JBYKCHUU 0€3 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psSJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHJIBI TPEHHUSI CKOJIbKEHHS
OT CWIbl HOpMaJbHOro JaBiieHus. OrnpeneneHue
kodduimeHTa TpeHus CKoubkeHus. OnpenerneHue
KECTKOCTH TPYXUHBL. OmnpezencHue padOThl CHIIBI
TPEHUST TIpU PABHOMEPHOM JIBWKCHHU Tela IO
TOPU30HTAILHON TOBepxHOCTH. OmnpeneneHue padboThI
CUJIBl  YOPYrocTM  NpH  HOAbEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJIBXKHOTO W TIOJBH)KHOTO

0JIOKOB

@u3nYeCKUe ABJIECHUSA B MPUPOJIE: TPUINBBI U OTJIUBBI,
JBWKeHHE IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHUAOMETP, JATUYUKHU

MMOJIOKCHUS, pACCTOAHHUA U YCKOPCHU A, PAKCTHL

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

. KoJIeOaHUI: TIeproJ], YacToTa, aMIUIMTY 1A
9.9 MareMatnuyeckuit u IIPY>KUHHBIN MAasITHUKH.
' [IpeBpariieHue sHepruu npu KoaedaTenbHOM ABHKEHUN
93 3aryxawmue KosneOaHus. BbIHyXIE€HHbIE KoJeOaHMUs.
' Pe3onanc
Mexannueckue BosHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeYHble BOJIHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHs. MeXaHWYeCcKue BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKUE BOJHBI
9.5 3ByK. ' pOMKOCTE 1 BbICOTA 3BYyKa. OTpa)keHue 3ByKa
9.6 WHudpa3Byk U ynbTpa3Byk
[TpakTuyeckue paboTHI:
Omnpenenenne YacTOTBl HW  TEpUoAa  KoJeOaHWi
9.7 MaTEMaTHYECKOTO MasiTHHUKA.

Ompenenenne YacTOTBl HW  TEepUoAa  KoJeOaHWi

IIPYKUHHOI'O MasITHUKA




HccnenoBanue 3aBUCHUMOCTH TIepuoja  KoJeOaHHWI
IIOABCHICHHOIO K HHUTH pr321 OT MOJHWUHBI HHUTH.
HccnenoBanue 3aBUCHMOCTH —Tepuoja  KoJeOaHWi
NPY>KMHHOTO MasTHHKAa OT Macchl Tpy3a. IIpoBepka
HE3aBUCUMOCTH nepuoja KonebaHui rpys3a,
IDOABCHICHHOI'O K HHUTH, OT MAacCChl pr38, 148 )KéCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO Ma/IeHus

dusnyeckue SBJICHUS B Ipupoac: BOCIIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, X0
99 TexHuYecKkne yCTPOMCTBA: 3XOJIOT, HCIOIb30BaHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

BJ'ICKTpOMaFHI/ITHOC I10JIC. :‘)HCKTpOMaFHI/ITHHC BOJIHBI.

104 CBoIiCTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarauTHas mpupoaa ceera. CKOpOCTh CBeTa.
' BosiHoBBIE CBOMCTBaA cBETa
10 [TpakTyeckue paboOTHI:
10.4 N3yuenne CBONCTB  IJJIEKTPOMATHHUTHBIX BOJH  C
MOMOIIBI0 MOOWIIBHOTO Tene(oHa
dusnueckue sBIEHUS B IpHpoOJE: OHOIOTHYECKOe
10.5 JIEHCTBHE BHJIUMOTO, yIABTPapHOIETOBOTO u
PEHTI'€HOBCKOT'O U3ITy4eHUN
106 TexHuueckue yCTpOMCTBA: UCIIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JlyueBas monens cBera. MicTouHuku cBeta
11.2 ITpsimonuHEtHOE pacipocTpaHEHHE CBETA
Otpaxenue cBera. [1mockoe 3epkaio. 3aKOH OTPaKEHHS
11 11.3
CBETa
114 [Ipenomnenne cBera. 3aKOH MPEIOMIICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpaskeHHE CBETa
115 JIunza. Xop nyyen B IMH3E




Ontrueckas cuctema QoToarnmnapara, MHAKPOCKONA H

11.6
TeJecKoIa
117 ['ma3 kak onruyeckas cucrema. bIM30pyKocTh W
' JAITbHO30PKOCTh
118 Pasnoxxenue Genoro ceta B criekTp. OnbiThl HhtoTOHA.
' CrnoxeHue CeKTpalibHBIX 1IBETOB. Jlucnepcus cBera
[TpakTuyeckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  YIJla  OTpa)KeHHUs
CBETOBOTI'O JIy4a OT yIJIa MaJeHUs.
W3ydeHne xapakTepuCTUK M300pakeHUs MpeaIMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCHUMOCTH yIJla MPETOMIICHUS
CBETOBOTO JIy4a OT YIjla TMaJeHHsl Ha TPaHHIE «BO3IAYX —
11.9 CTEKJIO».
[TorygeHnne M300pakeHMA ¢ TTOMOIIBI0 cCOOMparomIeh
JIMH3BL.
Onpenenenne HOKYCHOTO PACCTOSHUS M ONTUYECKON
CHUJIBI COOMPAIOIIEH JINH3HI.
OMnBITH TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnBITH 1O BOCIPHUSATHIO IIBETA MPEIMETOB MPU HX
HaOJIFOICHNH Yepe3 [BETOBbIC (DUIBTPHI
dusnueckue sABICHUS B npupone: 3arMeHus ConHIa u
11.10 JlyHbl, 11BeTa TEJ, ONTHYECKUE SIBICHHUS B aTMocdepe
(uBet HeOa, pedpakuus, paayra, MUPax)
111 TexHuueckue YCTpOMCTBA: OYKH, MIEPUCKOTI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
191 Oneitel Pezepdopna w 1uranerapHas Mojieinb aroma.
' Mogens aroma bopa
Hcnyckanue M TOTJIOLIEHHWE CBeTa aToMoM. KBaHTHI.
12 12.2
JInHelyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMma-u3myyeHHs
14 Crpoenne aromHoro sjapa. HyxioHHas Mojenb

aTOMHOTrO sapa. M30Tomsl




PannoaktuBHble mnpeBpamieHus. llepuon momypacmana

12.5
ATOMHBIX 1P
126 SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apslOBOTO U
' MacCOBOI'0 YHCEI
12.7 OHeprus CBA3U aTOMHBIX sep. CBA3b MAaCChl U YHEPTUU
198 Peakuuu cunresa u nenenus snep. Microunuku sHeprun
' ConHua u 3B€31
12.9 SnepHnas osHepreruka. JlelicTBHUE  paJMOAKTHUBHBIX
' M3JIy4EHUH Ha )KUBBIC OPraHU3MbI
[IpakTuyeckune paboOTHI:
HaOnroneHue CIUIOIIHBIX UM JIMHEHYAThIX CHEKTPOB
1210 U3ITy4YEHHUS.
HccnenoBaHue TPEKOB: W3MEPEHUE DHEPIMM YACTHIIBI
110 TOPMO3HOMY ITyTH (110 hoTorpadusm).
W3mepenue paanoakTuBHOro hoHa
dusuyeckue ABICHUS B IPUPOAE: ECTECTBEHHBIN
pasvoaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 paZOaKTUBHOE W3JIyY€HHE MPUPOJIHBIX MHUHEPAJOB,
JICUCTBHE PpAaJUOAKTUBHBIX H3JIy4EeHUH Ha OpPraHu3M
4eJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHIUBUYAJIbHBIN JO3UMETpP, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHUPOBAHHOCTb 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOM CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeKHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpHH
CTPOEHHS BEIECTBa, O (U3MUECKON CYIIHOCTU SIBICHUNU NPUPOJIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SBIICHUN
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMHM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
cOOJIOIEHHsT TPaBIII OE30MACHOTO TPyJa: HaOMrofeHUE (PU3HUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIBbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKLUUH,  MPEIACTABIATH
MOJIy4YEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IpoueccoB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBJISATh HEJOCTAIOILIME JIaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI U OICHHUBATH PEATUCTUYHOCTH MOTYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHe UCNONb30BaTh 3HAaHUS O (U3HYECKUX SBJICHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTIKCHUHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMaLUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYCHHOW WH(OpPMAIIMM HA OCHOBE UMCIONIMXCA 3HAHUA H
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCHOJb30BaThb  IpPHU
BBITIOJIHCHUHM YYE€OHBIX 3aJlaHU HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WNurtepuer; BinameHue 0a30BbIMM  HABBIKAMH  ITpeoOpa3OBaHMS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOI'O
IPSIMOJIMHEHHOTO IBUKECHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHUS, MPOEKIIMA CKOPOCTH M TMPOEKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduku 3aBHCHMOCTH OT BpPEMEHH ISl MPOCKIUU YCKOPEHHUS, MPOCKIUH
CKOPOCTH, TPOEKIMH TMEPEMEIIECHUs,, KOOPAUHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboaHoe mazenue. Popmysibl, OMKCHIBAIOIINE CBOOOIHOE MaACHHUE Tea I10
15 BEPTUKAIM (JBUXKCHHUE Tela BHH3 WJIM BBEPX OTHOCHTEIBHO IMOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




MPOEKIIMA CKOPOCTH ¥ KOOPJIWHATBHI TP CBOOOJHOM TAJCHUU Tela IO

BEPTUKAIH

CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH YEPE3 PaaUyC OKPYKHOCTH U TEPUOL

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMmyiia Ui BBIYACIECHUS YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmyiia [l BBIYUCICHUS INIOTHOCTU:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHarnpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla U BEKTOPa CHIIBI, IEUCTBYIOIIEN HA
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-Fp
112 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 1715 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3H oBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aAMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIAIBLHOM




OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIus:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUU ITPU HAJIMUNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEHTa TPEHUsS CKOJbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KoieOaHuUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M MepHoja
Kosie0aHu NMPY)KMHHOTO MasiTHUKA; MOMEHTa CHJIbl, JEHCTBYIOLErO HA phIyar;
paboThl CWJIBI YNPYrOCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUVIOTHOCTH KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO TABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoAa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpUOAA
Kojie0aHui MPYXUHHOTO MasTHUKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE IBHKEHUE JKUBBIX OPraHU3MOB, PbIUaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIaroIuecs: COCybl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETHUYECKOH  TEOPUH  CTPOCHHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrammmdeckue u amopHsie Tena

25 JBuxenne dyactunl BemiectBa. CBsS3p  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne U CxaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTpEHHEH dHepruu

2.7 Buzp! Teronepeaaun: TEIIONPOBOJHOCTh, KOHBEKIIHS, U3Ty4eHUE
HarpeBanme wu oxnaxkaenue Ten. KomuwdecTBO — TeIIoTH. — YaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX MpoIeccaXx. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCHapeHuss W KoHjAeHcanuu. KumeHue IKUIKOCTH. YJelbHas TerioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3nyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YHGJIBHaSI TCIJIOTA I1JIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[punuuns! pabots! TermoBbix apuratencii. KI1/1 reruioBoro apuratens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpoHecCa NCIapCHus

2.16

Qusuueckue A6NeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPAUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CrOpaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3zanus Ten. /Ba BUIa 31eKTpUUYECKUX 3apsa0B
B3aunmopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE 5SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.

I=g/t,U=A/q

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYIECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOM MHIYKLIHUH
313 MaruutHoe T1I0JIE HOCTOSHHOTO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMaruuTHON HHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA IS CUJIbI JJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJIH, TP MOIIOCOB,
POJIb MAarHUTHOTO TIOJIS JUTS )KU3HU Ha 3emiie, NOIIPHOE CHUSTHNE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIepMETp, BOJBTMETP, PeocTarT,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AIEKTPUICCKHE
NPEIOXPAHUTEIH, DIEKTPOMArHUT, OSJEKTPOABUTATENb IOCTOSIHHOTO TOKa,
TeHEepaToOp MOCTOSHHOTO TOKa
3.19 OnekrpoMarHuTHbIE BONHBI. [1Ikana 3IeKTpOMarHUTHBIX BOJTH
3.20 JlyuaeBast monens cBeta. [IpssmonuHeiiHOe pacpocTpaHeHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' munsel: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. Onruyeckre npuodopsl
IIpakmuyeckue pabomol
W3mepeHue onTHUECKOM cuibl coOHparomiell JTMH3bI; (POKYCHOTO PacCTOSIHUA
coOuparoriei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeAMETa U N300paKeHMUs,
396 KOTJ1a MpeJIMET PacIoyio’KeH B IBOMHOM (pokyce), moKazaTess MpeoMIICHHsI CTEKIIA.
' UccnenoBanue cBoicTBa HM300pa)K€HWs, TIOJYYEHHOTO C  TOMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHNUsI (POKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJIa TPEJIOMIIEHUSI CBETOBOTO Jy4a OT Yrjla MaJCeHUS Ha TPaHUIE
«BO3yX — CTEKJIO»
3.97 Qusuueckue ssnenus 6 npupooe. 3atmMenus ConHua u JlyHbl, IBeTa Ted,
' onTHYECKHUE SIBJICHUS B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOIN, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBUBLIE SABJIEHUA
A1 PagnoaktuBHOCTh. AJb(da-, Oera-, raMma-uznyueHus. Peakuuun anbga-u Oera-

pacnana




4.2

Omneitel Pe3epdopna o paccesauio anbda-dactuil. [nanerapuas Mozaenb atoma

4.3 CocraB aroMHOTO sigpa. M30TOmb!

4.4 [Tepuon momypacnaza aTOMHBIX AP

4.5 SnepHble peakuu. 3aKOHBI COXPAHEHHS 3apsI0OBOI0 U MAaCCOBOT'O YHCET
Qusuueckue s61eHUs 6 npupode. ©CTECTBEHHBIM PaJMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIydd, PaTUOAKTUBHOE W3IIyUCHHE MPHUPOJHBIX MHUHEPAJIOB,
JECHCTBUE PaJIMOAKTUBHBIX U3JTydCHUH Ha OPraHU3M YeJIOBeKa

47 Texnuyeckue ycmpoticmea: CUEKTPOCKOI, WHANBUIYAIBHBIN JTO3UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kiacce: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,
HBanoB A.N., AkuronepHoe obmectBo «M3narensctBo «lIpocBemenue»

» ®usuka: 8-i kimacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ [lepsimkun M. M.,
WBanoB A. U., AkiimonepHoe obmectBo «M3aarensctBo «IIpocBemienner

» Gusuka: 9-i knacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kiacc/ [lepoimkun U. M.,
['ytauk E. M., VIBanoB A. U., [TerpoBa M. A., AkiinonepHoe oOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
Omnbra I'pomuea: ®usuka. 7 knacc. Meroauueckoe nocoodue kK yueOHuky A.B.

[Tepprimkuna. ®I'OC

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPChHI CETU
UHTEPHET
o @usuka. 7 knacc OenepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE
oOpa3oBaTeIbHOE YUPEKIEeHUE BhICIIEro oopa3oBanus “I ocymapcTBeHHBIN
YHUBEPCUTET NPOCBEIICHUS
o @usuka. 8 kinacc denepanbHOE rOCY1APCTBEHHOE aBTOHOMHOE
oOpa3oBaTeIbHOE YUPEKIEHUE BhICIIEro oopa3zoBanus “I’ocyaapcTBeHHbIN

YHUBEPCUTET NPOCBEIICHUS



®usuka. 9 knacc enepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE
o0Opa3oBaTeIbHOE YUPEKIeHUE BhICIIEro oopa3zoBanus “I ocyaapcTBeHHbIN
YHUBEPCUTET MPOCBEIICHUSA

®duzuka. 7 knmacc OO0 “SAKnacc”

®duzuka. 8§ kmacc OO0 “AKnacc”

®uzuka. 9 kmace OO0 “AKnacc”

bubnuoreka 31eKTpOHHBIX 00pa30BaTeNIbHBIX pecypcoB. dusuka. 7 Kiacc.
Harnsinaeie ypoku DnekTpoHHbIe yueOHO-MeToanueckue marepuais OO0
“OK3AMEH-MEJINA”

bubnuoTteka 3J1eKTpOHHBIX 00pa3oBaTeNbHBIX pecypcoB. Pusnka. 8 kiacc.
Harnsinaele ypoku OnekTpoHHbIe yueOHO-MeToanueckre marepuaisl OO0
“OK3AMEH-MEJINA”

bubnuoreka 31eKTpOHHBIX 00pa3oBaTeNibHBIX pecypcoB. dusuka. 9 kiacc.
Harnsinaeie ypoku DnekTpoHHbIE yueOHO-MeToanueckue Mmarepuaibl OO0
“OK3AMEH-MEJINA”

https://study.skysmart.ru/backtoschool23
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