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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 000, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTPaMMBbI, MPECTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YaIOIIMXCS M OpPraHU3alUI0 H3y4eHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTI'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o ¢u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS T€M, OCHOBaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOIO COACPKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEH 00yUaronXcs.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIIM YUYUTENIO B CO3/IaHUU pabouell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEAMETOB, IMOCKOJbKY (PU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH ©  (GU3UYSCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpeloCTaBisieT HauboJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUS, TO €CTh CIOC00a MOTYyYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUEeCKOTro o0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne @¢usnku Ha 0a30BOM YypOBHE MPEIINOJaracT OBJIAJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;



HHTCPIIPCTHPOBATh MNAHHBIC KW HCIOJIb30BATh HAYYHBLIC 0Ka3aTCIIbLCTBA
AJI1 TIOJTYYCHUS BBIBOJIOBY .

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OlpeseNieHbl B KOHLEMIWM TNPEnojaBaHus ydeOHoro mnpenmera «Pusuka» B
oOpa3oBarenpHbIX opraHuzauusx Poccuiickoir ®enepaunu, peanus3yromumx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

enun nzydyeHus: GU3HKU:

npuoOpeTeHne HHTEpeca M CTPEMJICHHS OOYyYaromuXcsi K HaydYHOMY
U3yYEHHUIO TPHUPOJBI, PA3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ MO3HaHUs U (OPMUPOBAHUE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHHUSM;
(GbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YUCHHs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHHE TPEACTABICHUNA O POIHM (U3UKHU [JISI PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXKHBIX  chepax  Oynyuiei
npo(hecCUOHATIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOI, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpamMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

npuoOpeTeHNe 3HAHMM O JIMCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETECHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEUIINX pACUYETHBIX 3aJad ¢
UCITIOJIb30BAaHUEM buzngecKux MOJICIIeH, TBOPUYECKHUX u
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HAOJIOIATh MPUPOIHBIE SIBJICHUS W BBHITIOJHSATH OTBITHI,
nabopatopHble  pabOTBl W AKCIEPUMEHTANIbHbIC HUCCIIECIOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TMPUEMOB paboThl ¢ MH(POpMalmel hU3NIECKOro COACpPIKAHUSA,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHATU3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO CO chepamu TpodeCCHOHATIEHON IESITSIbHOCTH, CBI3aHHBIMHU
C (u3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.



Oob1iee ynciio 4YacoB, pEKOMEHAOBAHHBIX JIJISl M3Y4YeHUs (PU3UKH Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 vacoB (2 yaca B Hefen0), B 8 kinacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemslii B mporpaMmMe mno (pu3HKe mepeyeHb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb AENaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pPabOT U OMNBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEMH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHul, MpeiaraéMblX B pamKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

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

®usuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MepeHue @uanyueckux BelWYuH. Duznyeckue
npudopsl. [lorpemHocTs u3MepeHnii MexiyHapoiHasi cucTeMa eauHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT TMPUPO.Y.
EcTecTBEeHHOHAy4YHbI METOJ IO3HAaHHA: HAOJIOJEHHE, NOCTAHOBKA HAy4HOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ MTOMOIIIBbIO MOIeen

Jlemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHl U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

1. OmpeneneHne UEHbI I€IEHUS IIKaJIbl U3MEPUTEIBHOTO TpUOOpa.

2. H3mepenue paccTOsTHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.

4. OmnpeneneHue pasMepoB MabIX TeJl.

5. M3mepenue Temmeparypbl HNpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.
6. IIpoBeneHue uccnenoBaHusl MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OoJibilie, YeM OOoJIbIlle BHICOTA
MyCKa.
IlepBoHaYabHbIE CBEACHUS O CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3Mmepbl. OMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temriepatypoii. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneiicTBue uacTuil
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPJBIX
(kpuctamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmomenue  siBneHWW,  OOBSCHAIOMIMXCS  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuwie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM psAOB (C  HCIOJBb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO PUTSIKEHUS.

JIBuKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JABMIKEHHH. PacdeT myTu u
BPEMEHU JIBUKCHHUSI.
SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
W3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIeCTBA.
Cwmita Kak XapakTepucTHKa B3auMoaeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuibl C MOMOIIBIO AUHAMOMETpA. SIBJIICHHE TSITOTEHUSI U CUJIa
TskecTd. CHila TSDKECTH Ha Jpyrux maHnerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HalnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune cCKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaGmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK JaJiee).

2. OmpeneneHrie CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM I[IapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.

4. OnbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT IPUIIOKEHHOM CHUITBI.

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

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT oObema, TemmepaTrypbl. l[lepemaua paBneHus
TBEPJIBIMU TEJIAMH, KUJKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHHUS
BO3MyImIHONW 000y0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 u13MepeHus aTMOc(hepHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrPYyKEHHOE B HUX TeJo0. BulTankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTb JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenayda naBiaeHUs KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U TIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKHIKOCTH.

8. YcloBHE IUIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIEHUS INTIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa NOTPYKEHHON B
KUJIKOCTh YaCTH TeJa.
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2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM HA  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B KHUJIKOCTH, OT MACChI TEJIA.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpPEIICIIEHUE €€ TPY30NIOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPru.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAas TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwio» MmexaHukd. Koadduuuent monesHoro nedcTBus (manee —
KIIJI) mpocThix MexaHu3moB. IIpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIMAIbHAs SHEPIHUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. H3zmepenue KIIJl HaK1OHHON IIIOCKOCTH.

4. V3ydeHue 3aKOHA COXpPaHEHUS MEXaHUYECKOU SHEPIUH.

8 KUIACC

TenJioBbIe ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenu TBEPAOro, >KUJIKOTO M Tra3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJIEHUS. TEmIOBOe pacliupEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpennsisi 3Heprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH DJHEpruu:
TeIuIonepesaya 1%} COBEpILIEHUE paboThI. Bunsl TEIIONEPENAUH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEMIOEMKOCTh BeHIECTBA. TeminooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJelbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnHocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer pabotel TernoBeix apurarenceit KIIJ[ temmoBoro nBurartens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBI.

3aKOH COXPAHEHUS U MPEBPAILECHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHS.
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Habmronenue nuddysun.

HaOnroienue siBeHUi cMauMBaHUs M KalWUISIPHBIX SIBJICHUN.
HabnrogeHue TemioBoro paciupeHus Teul.

N3meHeHue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIQXKIECHUU.

[IpaBuna u3MepeHus: TeMIEpaTyphl.

Buae! Tenmonepenayn.

OxJtaxJiIeHue IpUu COBEPIICHUH PabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHHUSL.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIeHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOAOW  IpHU
TEII000MeHE C HAarpeThiM METATUITMYECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelIbHOW TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHS.

Onektpuzanuss Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopericTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSTHUSI MEXKIY TETIAMH ).

Onektpudeckoe mnoje. Hanpspk€HHOCTh 3iekTpudeckoro moiis. ITpuHuumn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUeCcKUX 3aps/ioB. DJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHUS 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPHUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJTHUKOB.

PaGota u MomHOCTh 3MEKTpUUecKoro Toka. 3akoH Jxoyms—JIenma.
DOneKTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJIL HA IPOBOJIHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronb30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiIOB U B3AMMOJICUCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHAYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PAa3EJIEHUS ITOJOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHrue MarHUTHBIX MOJIEH OCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUH.

OmneiTel @apases.

3aBUCHUMOCTh HANpPaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DNeKTpOreHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONECHUIO DJJICKTPU3ALMU Tel HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHune U peryJupoBaHUE HANIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpPE3 pPE3UCTOpP, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUS MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKCHUNW IIPU  IIOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEUCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUsS TOKa B
KATyIILKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PabOThI AJIEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI IO MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4eckue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmosnHENHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

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

IIepBeiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOAHOTO
najgeHus. J{Buxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpanieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmyinbsca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJibCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SHEPrUs CxKAToW NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHUE TyTeHd M TPAEKTOPUM JBUKEHUSI OJIHOTO W TOTO XK€ Tela
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.

N3Mepenne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUSL.
HccnenoBanrie Npru3HaKOB PaBHOYCKOPEHHOTO JIBUXKCHUSI.

HabGnronenue nBM>XeHHs Tella 0 OKPY>KHOCTH.

HaOnronenre MexaHn4eCKuX sIBICHUN, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€ja M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpu YCKOPEHHOM JIBUKEHHH.

IIepenaua umirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHHe UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HaOnronenune peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKOM IHEPTUU IPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABUKECHUU Teja MO/ IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHUH TIO
HAaKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JIBMKEHHHU 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIEeHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTU MPYKUHBI.

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



10. Onpenenenne pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.
MexaHn4yecKkue KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — kojneOaHus.  BpIHyxknaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOICTBA MEXaHMUYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3BykKa U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieO0aHM TEJT MO JEUCTBUEM CUJIBI TSHKECTHU U CHJIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habiroienue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHue npoaoiabHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve dYacToThl W Mepuoja KoJeOaHMH MaTeMaTUYeCcKOTo
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl rpys3a.

6. OmbITBI, JEMOHCTPUPYIOIME  3aBHUCHUMOCTh  TNepuojaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJEHUs.

I L

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmnHerHOe
pactipoctpanenue cBera. 3atmenusi Connia u JIlynsl. Otpaxenue cBeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHUs cBera. [lonHoe BHyTpEHHee
OTpaxkeHHE cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. binM3opykocTh u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

OnTtu4eckui CBETOBO/I.

Xon ydei B coOuparorei JIMH3e.

XoJ JIy4er B pacCErBarOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens ria3za.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIjla OTpaK€HHUs CBETOBOrO Jyda OT yria
naJICHUs.

2. M3yueHue xapakTEpUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilonydenue n3o0pakeHUM C MOMOIIBIO COOMPAIOILIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKON CHIIBI COOMparomei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

KBanTOBbBIE sIBJICHMS.

OmnwiTel Pe3epdopna v miuanerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThl. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PannoaxkTuBHBIE
npespaienus. [lepuon nmomypacnaaga aTOMHBIX s1€p.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOI'O YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3 .

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX H3JIIYYEHUW HA IKUBBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. Cnektp BOAopoaa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o dpotorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINIA MOYJb MIPEAHA3HAYEH ISl CHCTEMaTU3alun
U 00oOmieHHs  MPEAMETHOTO  COAEpX aHUs UM ONbITa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipu M3y4eHUH AAHHOTO MOJIYJIA PEaTUu3yOTCd U CHCTEMAaTU3UPYIOTCS BUJbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunuBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS



SBJICHUA TIPUPOABI M TEXHHUKH, OBIAJACHUE YMEHUSMU OOBICHATH (PU3NUECKUE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIC 3HAHWSA, pemaTh 3aJayd, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATHFHO NEATEIHHOCTHBIA XapakTep JAaHHOTO pas3felia peaan3yercs
3a CU€T TOro, 4TOo OOyYalol[Wecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
npeiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacrmo3HaBaTh M HAYYHO OOBSICHATH
duznyecKre SBICHHS B OKPYKAIOIEH MPUPOJIC U TOBCETHEBHOM KU3HH,

UCIIONIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKH TUIIOTE3 M MOJYICHHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEe BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEP, TPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUJIOB
HHEPTUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIOYAECT OKCIICPUMEHTAILHOEC
UCCIIeIOBaHNE O00O00MIAroIero xapakrepa. Moaynb 3aBEpIIAeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHusl.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKyu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyuenus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuaromierocs OyayT cpopMuUpoOBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PUZUKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JIEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAuyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
[IO3HAHUS MHPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEH
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromnoJry4us:

- OCO3HAaHWE IIEHHOCTH O€30MacHOro o0pa3a >KU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBAaHHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(pOopMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4ejaoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:

- AKTMBHOE y4YacTHE B PEIIEHUWU MNPaKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH U



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOIMX B TOM YHCIE M (PU3HUECKHUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (DU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TMpPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX MMOCJICICTBUN I OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJ00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeu ux

pelieHus;

e 8) ajanTanuM K M3MEHSKOIIMMCH YCJIOBHAM CONHUAJIbHOM M NPUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICAOBAHUM U
MPOEKTOB (HM3UYECKOM HANPABICHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUSIM
APYTHUX,

e - TIOBBIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEH B 0o0jacTu
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUN;

e - OIIEHKA CBOMX JACHCTBHM C Y4YETOM BIUSHHMS HAa OKPYXKAIOWIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX TOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHS TpoTrpamMMbl MO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero o6pazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJTbHBIC yUeOHbBIC JICHCTBHS.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble JJornueckue JelicTBUA:
e BBISBIATHP M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUNA, OCHOBAHHUS TSI
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W MTPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3UIESCKUX
SIBJICHWIA W TIPOIIECCOB, J€JaTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoW Quznueckoin
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIETO ¢ yUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

MCITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS,
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECIIOKHBIM
(U3MYECKUN JKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMALHIO,
IIOJIYYCHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBATh 000OILEHUSI U BBIBOJIBI 110 pe3yibTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAK)KE€ BBIIBUTaTh MPEANON0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pabora c nunpopmanueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, NHCTPYMEHTHI U 3aIIPOCHI IPHU MOUCKE U
orOope MHPOPMALMM WIA JAHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
bu3nIeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMANbHYIO (OpPMY TpEACTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMU
CXE€MaMH, AuarpaMMaMu, HHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B X0 OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXKTaEMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE Ha pPELICHUE 33JaYd M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMCHBMEHHBIX TEKCTaX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
poOIeMBl;

NPUHUMATH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNaTh pPOJH, OOCYXKIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, IOCTUTAsi KAYECTBEHHOTO pe3yiIbTaTa Mo
CBOEMY HANPABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUAYaJIbHOE, NPUHATHE DPELIEHUS B TpYMNIE, NPUHATHE pPEIIeHUMN
rpyIIon);

CaMOCTOATENBHO COCTABJIAThH aJTOPUTM pelIeHHs (PU3UUECKON 3a1auu UK
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUN;
nenath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJCKBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITeNIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHUS
(GuU3MYEeCKOro UCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s HA MECTO JIPYroro 4eloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIoOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MpU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUS BellecTBa (TBEpOE,
KUJKOE, Ta3000pa3HOE), MEXAaHUYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PABHOAEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddysus, TEIIOBOE BUXKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3AKPEIUIEHHOW OCBHIO
BpalllCHUsI, TEepeAadya [OaBJiCHUS TBEPABIMH TENaMU, XKUIKOCTAMU U
razamu, arMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUsS
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (UBUYECKUX SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOAEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3YsI
¢dbuznyeckre BEIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSKECTU, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M MOTEHIMaTbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJIB3yeMbIX  BEJIMYMH, HX
0003HAaUEHUs W EIUHUIIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMYUH;
XapaKkTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIb3Yys MpaBUJIa CJIOKEHHS CHII (BAOJIb OJHOW MpsiMOI), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IPaBUJIO paBHOBECHUS pbiuara (0JoKa),



«30JI0TOE€ TPAaBUJIO» MEXAaHHKH, 3aKOH COXPAaHEHHS MEXaHWYECKOU
OHEPruH, TPU OTOM [aBaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOU (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pPEIIUTh NIpPH MOMOUIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
IOJlyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WA
buznIecKux CBOIICTB TEJIL: bopmMyIUpOBaTH MIPOBEPSIEMBIE
IPEOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C HCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU [BHKECHUS TeNa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenysl MPeajoKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKHUX BEJIMYUH B BUJE



MPEIOKEHHBIX TaOMHIl U TPadUKOB, JENaTh BBIBOJBI MO Pe3yJbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs CWIa, JCHCTBYyIOmas Ha
NOTpyKEHHOE B KHUAKOCTh TeJO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJTHCHUH HW3MEPEHU CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAYCHNE NICKOMOW BEJTMYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30IMaCHOCTH MPHU PadoTe ¢ T1abopaTOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIMECS COCY/bI, OapoMeTp,
phIuar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEePU30BaTh TPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHMYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3HUECKMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpubopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUsI PA3IMYHBIX HCTOYHUKOB BBIJEISATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JTUTEPATypy (PU3NUECKOTO COJEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BIageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJMYHO JeNaTh KpPAaTKHe COOOIIEHHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX MCCIENOBAHWN, MPU H3TOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATHMHBIA ammapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALIUEH;

IpU BHINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeesiaTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 34 BBIIIOJIHEHWEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIBHOCTb  TpPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, FIEKTPUUECKOE IOJIE, TPOBOJIHUKU
U TUDRJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAaTHUTHOE TOJIE;
pa3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIMsl, IUIABJIEeHWEe, KpUCTaJu3anus (OTBEep/eBaHUE), KHUIICHUE,
Terionepeaaya (TerIONpPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICKCTBHE MArHUTOB, JICHCTBUE
MAarHMTHOTO TOJIsl HA IPOBOJHUK C TOKOM, 3JIE€KTPOMArHUTHAST UHAYKIIHS)
M0 OINHUCAHUI0 HMX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX  SIBJICHUNA B
OKpY’)KalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUWE M KANWUIIPHbIE SBICHUS B TPUPOJIE,
KpUCTAJUTbI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuu, Jpedd MoroCOB, POJib MArHUTHOTO TOJISI JJI KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOJIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHUI;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUloTa
IUIaBJICHUS, yJelbHas TeIioTa NapooOpa3oBaHMs, YJeidbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAaIllMHbI, OTHOCUTEJIbHAS BIIAXXHOCTHb BO31yXd, JJIEKTPUYECKHMU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSOKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT HCHOJIb3YEeMbIX BEIUYMH, 0O003HAYEHUS U €AMHUIIBI
bu3nyeCKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIaHHYIO
¢u3NYECKyI0 BENUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3ysd OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHUs BEILECTBA, MPUHLMUII CYNEPHO3UIMU NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa [l yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMSA DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO ()OPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar) pacu€THhle 3aJadyd B 2—3 JCWUCTBUS, HCIOJB3Yyd 3aKOHBI U
(dopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
YCJIOBHUS 3aJadyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHsl 3aJaud, BBIOMpAaTh 3aKOHBI U (POPMYJIBI,
HEOOXoauMble JUIsl €€ peuieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIY4YEeHHOE 3HaYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOKHO pEIIUTh MPH [OMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh MOpPSJIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIONCHHUIO (PU3MYECKUX SIBJICHUM WU
bu3znyecKrux CBOWCTB TeN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoIiaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPhl KUAKOCTH U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aUMOJEUCTBUE
DIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaliM3allisl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA 3JEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (opMyIupoBaTh
IIPOBEpPAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (DOPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3/yXa, CHUJIbl TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOWU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C  UCHOJIb30BAaHUEM  TMPSIMBIX  HM3MEpPEHUM  (3aBUCUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrO
CEYEHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  IPOBOJHUKE,
UCCJIENOBAHUE TIOCIEHOBATENIBHOIO M IApaJUIEIbHOIO  COEIMHEHMM
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBIIIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTHh KOCBEHHBbIE HU3MEpPEHUs (PU3NUECKUX BEIUYUH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATh M3MEPEHUs, COOUpAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl NMPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH TIPH paboTe C J1ab0paTOpHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mocinea0BaTeIbHbBIM U MapalljieIbHbIM COCTUHEHUEM DJIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh HWHPOPMALMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU Ui obecrieyeHus: 0€30MacHOCTH MPU OOpaIlEeHUH C MpUOopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOAECHUSA
HOPM JKOJIOTHUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CpeEAE;

OCYIIECTBISTh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COJACpKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W IIyTEM CpPaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNIATH MH(POpPMAILUIO, KOTOpas
SBJIIETCS IPOTUBOPEUYUBON MIIM MOYKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh IIPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOoro coiepXaHHs, CIPAaBOYHbIE MaTE€pHAIbI,
pecypcbl ceti MIHTEpHET, BilageTh NpUéMaMy KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJlep)KaHUsl, B TOM 4YHUCIE NYOIMYHO NPEACTABIATh PE3YyJIbTAThI
MPOEKTHOM WJIM HCCIENOBATENbCKON NEATEIbHOCTH, P 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IpPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3HUECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 3a BBINOJHEHUEM IUIaHA JECUCTBUI U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJl B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBMXKEHUS, Aedopmarius
(ympyrasi, mjaacTaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJIO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTb,
CHEKTPbl UCITYCKAaHMS U TOTJIONIEHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BIKEHHE, CBOOOHOE
NaJIeHUe TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE IBIDKCHHE, KoJieOaTeIbHOE NBIKCHHUE (3aTyXarolue |
BBIHYKJICHHbBIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYCHHUsI) TI0 OMTMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COMTHEYHOU CHCTEMBI, PEAaKTUBHOE
JBIDKEHNWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IBeTa Tel,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEHCTBHE BHUIMMOTO,
yIbTPpauOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
pPaIMOAKTUBHBIN (OH, KOCMHUYECKHE Jydd, PAJTUOAKTHBHOE H3ITyUCHUE
MPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUUW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

ONMCHIBATh M3yUCHHBIE CBOMCTBA TEl M (PU3MUCCKHUE SBICHUS, UCIIOJIB3YS
dbu3nueckue BEIWYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJA TSIXKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC Tela, HMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
NPYXKUHBI, KUHETHYECKash SHEprus, TOJHAs MEXaHW4YecKash SHEeprus,
MIEPHOJT M YacTOTa KOJIeOAaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbl), IPH OTTHUCAHUHU
MPaBUJIBHO TPAKTOBATh (U3MUECKUH CMBICT HCIIOJIb3YEMbIX BEIUYHH,
0003HaUeHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaprKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUN  CYTEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MACCOBOTO YHCEIN



IpU SJAEPHBIX PEAKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOICTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOod Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecs Ha cucremy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE TSl PEIICHHs], TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (HuU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEHINTh MPH MOMOIIU
$uU3MYECKUX METOMNOB, HCIONB3ysS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE TPEINONOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIECAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(du3MUecKuX CBOMCTB Ten (KM3ydyeHue BTOpPOro 3akoHa HbrloTOHa, 3aKOHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTb NEpUOAa KoJeOaHUN NPy KHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUIATYIbl MaJIbIX KOJIEOAHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOWCTB M300paKCHHs B
IUIOCKOM 3€pKalie M CBOWMCTB HW300pa)KeHHsI MpeaMeTa B COOMparomien
JUH3€e, HAOJMI0JEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA © €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ompeaemnss
CpeqHee 3HAaUYeHHE u3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba W3MepeHus
(M3MepUTEILHOTO IPUOOpPa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM NPAMBIX HM3MEPEHUHM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHUs W yria MPEeIOMIICHHs OT yrJia



najieHusi): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMMI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHHUsl, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJBXKEHMS, MEXaHHueckas paboTa M MOLIHOCTb, 4acTOTa U
nepuos KojaeOaHuM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKas Cujia COOMparolled JIMH3bL, PaJUOAaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY WU
BBITIOJHATh U3MEPEHHS, CIETys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJM3UPOBATH MOJIYYEHHBIE PE3YNIbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPH padoTe C 1ad0paTOPHbIM
000opy1I0BaHUEM;

pa3nuuaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (PU3UYECKUX MOJICICH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmHucaHus (B TOM YHUCIE:
CHHMJIOMETP, OATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU PEUICHUH Yy4eOHO-MPAKTHUECKUX 3a/1ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HaXOAWTh  MHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I oOecriedeHus: 6€30MacHOCTH MPH O0paIlleHNuH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIoIEeH cpeie;

OCYIIECTBJIATh TMOUCK HHPOpMamu (U3HUUECKOTO COJIEpKAHUS B
HuTepHeTre, caMOCTOATENBHO (OPMYIHUPYSI MOMCKOBBIN 3alIpOC, HAXOAUTh



MyTH OINpEAeNIEHUs] TOCTOBEPHOCTH MOJyYeHHON HH(OpMAaIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJIHUTEJIBHBIX HCTOYHUKOB;

MCITIOJIB30BAaTh MPHU BBIIOJHEHUH YYE€OHBIX 33JaHUl HAyYHO-MONYJISPHYIO
JUTEpaTypy (PU3MYECKOro COAEp X aHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHET, BinaneTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE
UHGOpPMallMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NEATEIbHOCTH, MpPHU 3TOM TPAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUMHBIM anmapaT W3y4aeMoro paszfena (U3HKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Ne HanmeHnoBaHMe pa3ae/ioB U TeM JuekTpoHHbIE (HUGPOBDbIE)
KonTpoabubie IIpakTuuyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®du3uka - HayKa 0 MpUpoJe 2 https://m.edsoo.ru/ZJ2UI3BM X
1.2 du3nYecKre BeITUYUHbI 2 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcrecTBeHHOHAYUYHBIN METO/I ITO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Htoro no paznemny 6
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 Crpoenue BeniecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHHE U B3aUMOJICHCTBUE YaCTH
2.2 A A i 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ONOVIXY 1K
Hroro no paszneny 5
Pasnen 3. /IBukeHne U B3auMoIeiicTBHE TeJl
3.1 MexaHndeckoe JBUKEHUE 3 https://m.edsoo.rt/SFPMEBWOK
3.2 HNuepius, Mmacca, MIOTHOCTD https://m.edsoo.ru/GXPU4AMTSP
3.3 Cuna. Bunel cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Uroro no pazgeny 21
Pa3nes 4. laByieHue TBEPABIX TeJl, :KUAKOCTEN U Ia30B
apyienue. [lepegava naBneHust TBEPABIMU
4.1 A peaatad pA 3 https://m.edsoo.ru/XODW367P2

TCJ1aMH, XUJIKOCTAMHU U ra3daMu




4.2 \ JlaBieHune KuIKOCTH ‘ https://m.edsoo.ru/2MVXZ0KL4
4.3 ~ Atmocheproe naBienue ' hitps://m.edsoo.ru/T7134SXNO
efcTBUe |
4.4 l A . PRHAROCTH 1 rasa Ha 7 2 3 https://m.edsoo.ru/NFE6OYENK
MOrpy>XKEHHOE B HUX TEJIO

Hroro no pazgeny 21

Pa3nes 5. PaGora 1 MOIIHOCTB. JHepIrus
5.1 PaboTa u MomHOCTh 1 https://m.edsoo.ru/7SLMREDY 1
5.2 [IpocThie MeXaHU3MBI 1 https://m.edso0o.ru/S04NQXKX9
5.3 Mexanudeckasi SHEpTus 1 1 https://m.edsoo.ru/G30454EMT

Hroro no pazneny 12

PesepBHOE Bpems 3
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8 KUIACC

KoanuecTBo yacos
HanmeHnoBaHue pa3ae/ioB U TeM JuekTpoHHbIE (HUGPOBbIE)
Ne /i Kontpoannbie Ilpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TennoBbie MPOIECCHI 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pazgeny 28
Pa3nen 2. DinekTpuyeckue H MATHUTHBIE SIBJICHUS
DNEeKTPpUYECKUE 3apsiibl. 3apsyKEHHbBIE
2.1 p p \,ﬂ p ! 7 1 https://m.edsoo.ru/R4AQORCTOQ4
TeJa U UX B3aUMOJICICTBUE
2.2 [TocTOAHHBIN TEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHsI€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
24 DneKTpOMarHuTHasi MHAYKIIHUS 4 https://m.edsoo.ru/7QODSEL15
Hroro no pazgeny 37
PesepsHOe Bpems 3 ‘ ‘
OBUIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 08 4 145




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne i/ Konrtpoannbie IIpakruueckue
NMpPoOrpaMmblI Bcero o0pa3oBaTebHbIE PeCypPChl
padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
MexaHnYecKoe IBHKEHUE B CIIOCOOBI €ro
1.1 A 10 1 https://m.edsoo.r/CEOGHRGTL
OTIFICAHHUS
1.2 B3aumonelicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHECHHS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3nen 2. Mexanuveckne KoJie0aHUS U BOJHBI
2.1 ‘ MexaHnueckue KojieOaHus https://m.edsoo.ru/SSVIGSAI3
2.2 ‘ MexaHnyeckue BOJHBI. 3BYK 1 https://m.edsoo.ru/DHIJG8AS0
Hroro no pazneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHUTHOE TOJIE U
3.1 P 6 2 https://m.edsoo.ru/DTI98BEEY0
3IEKTPOMArHUTHBIE BOJTHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aK0OHBI paCIIPOCTPAHEHHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3b! ¥ onTUYECKHE TPUOOPHI https://m.edsoo.ru/2Z0WNYKRX
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 3 https://m.edsoo0.ru/2Z5AHODTO
Wroro no pazueny 15




Pa3gen 5. KBanToBbI€e IBJICHUSA

u
5.1 CHYCKAHHE H TOTIOMEHHE cBeTa 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO siipa 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHblie peakuuu 1 1 https://m.edsoo.rt/TMMVY9VSF
Hroro no pazgeny 17
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0 NI MOAYJIb
I1
6.1 OBTOPCHHE 1 0600LICHNE COACPKaHH 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca pusuku 3a 7-9 xinacc
Htoro no paznemny 9
OBIIEE KOJIMYECTBO YACOB I10
1 102 3 27
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

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

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

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

pacrio3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue SBICHHUS B MPUPOJIE,
IPU 3TOM TIEPEBOAMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICISATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBNUECKUX SIBICHUN

1.4

ONUCBHIBATh H3YYEHHBbIE CBOWCTBA Tel W (hU3MUYECKUe sBJICHUS,
UCHOJNB3YS (PU3MYECKHE BEIUWYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHMs U €UHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBA3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

Q)HSHHCCKI/IX BCINYHH

1.5

XapaKkTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U IPOIECCHI,
WCIIOJIb3Ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €r0 MaTEeMaTU4YecKoe

BBIPAXKCHUC

1.6

1.7

OOBSICHATH (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil MPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 Joruyeckux mIaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a71aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, CBSI3bIBaIOIINE (PU3NYECKUE BETUUMHBI: HA OCHOBE aHAN3a
YCJIOBHSL 3aJayd  3alUChIBaTh KPATKOE YCJIOBUE, TOJCTABISTH
buznyeckue BeIWYMHBI B POPMYJIbI M IPOBOJUTH PacuéThl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIC JIJISl PEUISHUs 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
mpoBepsieMoe  MpEANojokeHue  (TUHoTe3y),  pasiuyarb |
UHTEPIIPETUPOBATh IOJyYEHHBIM pe3yabTaT, HaXOAUTb OLUMOKU B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WIH
Gu3MYeCKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

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

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C MCIOJb30BAaHUEM aHAJOTOBBIX H
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUSI MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEJIMYUHBl OT JPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YE€OHOrO MCCIIENOBaHUS, COOUpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYs NPEJIOKEHHOMY IIJIaHy,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PHU3MUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€TIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIErys
MPEJI0KEHHOW MHCTPYKIUU: NPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

1a00paTOpHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHIMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBJIEHUN U

HeO6XOI[I/IMLIe (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTU




1.15

MPUBOAUTH TPHUMEPHl (HAaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MIOBCEIHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHuH ¢
npruOoOpaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHECHHUS 3I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECACHHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B ceTd MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH(YOPMALIUIO, KOTOpas SBISETCS MPOTHBOPEYMBOU WU

MOXET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh Ipu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BiIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus HHPOpMALIUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIMU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX MCCIEIOBAHUM, TPH STOM
IPaMOTHO UCIOJIb30BaTh W3Y4YEHHBbI NOHATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJadYaMH,
CJIICAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATHb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL TI'PYIINbI, BbICTPAHMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBASA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pa3jnvdaTthb SABJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7]auy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaTh  (PU3MYECKUII  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI M €AUHULIB! (PU3UUECKUX BEJIMUYUH, HAXOIUTH (POPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTb  TIpadUKuM  M3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tel, (PU3MYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMyTUPOBKY 3aKOHa M  3alMCHIBAaTh €ro MaTEeMaTU4YecKoe

BBIPAXXCHUC

1.6

1.7

1.8

OOBSCHATH (PU3UYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 H3y4EHHBIX CBOWCTBA

(bu3nYeCKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemats pacy€THble 3aauu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, cBs3bIBaONIME (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHAIM3a
YCIOBUS 314X 3aIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
MOJydYeHHOE 3HaueHue (U3UYecKod BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU
(bU3MUECKUX METOJIOB, UCTIOIb3Ys ONKMCAHUE UCCIIEIOBAHUS, BBIACIATD
MIPOBEPSIEMOE TIPEAIIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

MPOBOANTH OMBITHl MO HAOMIOMECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX ~ CBOWCTB  Tel:  (POPMYIHpPOBaTH  IPOBEPSEMBIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPpEaJIOKCHHOTO




000pyIOBaHUs, OMUCHIBATH X0/ OMbITA U POPMYITHPOBATH BHIBOABI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C UCIOJIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIECAOBAHME  3aBUCUMOCTH  OJHOM  (U3UUYECKOM
BEJIMYMHBI OT JApPYrol C HCIIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUTAHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHus, cienysd  MNpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUE TaOJUIl U TpaduKoB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
cieaysa Hpel[HO)I(eHHOﬁ HHCTPYKLIMHW, W BBIYHUCIATL 3HAYCHHC

BCJINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKA Oe3omacHOCTH Tpu  pabore ¢

1a060paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJIEHUMH U HEoOXoIuMble

¢uznyecKkrue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATUYHBIM PpUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICOAOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU i1 oOecnieyeHus: Oe30MacHOCTH TpU  OOpalleHuu ¢
npruOoOpaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

cOOI0OZICHHSI HOPM 9KOJIOIMUECKOro IOBE/IEHUS B OKpYKatoIllen cpeie

OCYIIECTBIISATh MOUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOUIMXCSA 3HAHUW U NYTEM CpaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATh WHGOPMAIUIO, KOTOpas

ABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOYKET OBITh HeﬂOCTOBepHOﬁ

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUHA y‘-Ie6HI)IX SajlaHI/Iﬁ HAay4YHO-




1.19

MOMYJISPHYI0 JUTEpaTypy (GU3MUECKOTO COJAEP)KAHUS, CIIPaBOUYHBIE
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHusi HHGOPMAIMU U3 OJIHOM

3HAKOBOHM CUCTEMBI B IPYT'YIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000m1as wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICp)KaHUs, B TOM 4YHUCIIEC NYyOJIMYHO MPEICTABISATh PE3yIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBbHOCTH, IIPU 3TOM
IPAaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM ITOHATUWHBIM ammapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYILJICHUE MPE3eHTaIuei

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 3a BBINOJHEHUEM IUIaHA
JIEUCTBUA M  KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ] B JEATENbHOCTb TPYINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUA

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pas3iuyaTh SBJIECHUS II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3NUECKOE SBJICHHE
pacrno3HaBaTh NPOSBICHHUE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) PUINUECKUX SIBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  MCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHUs U eTUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIbI,

CBSI3BIBAIOIIME JIaHHYIO  (PU3MUECKYI0 BEJIUYHMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTh TIpaQUKH  U3YYEHHBIX  3aBUCHMOCTEH

(GU3HYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIIECCCHI,
UCIIONIb3YSl M3YyYEHHbIE 3aKOHBI, MpPU ATOM JaBaTb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MAaTeMaTH4eCKOe

BBIPA)KCHUC

1.6

OOBSCHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISATh [IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, CbI/I?»I/I‘leCKI/IX 3daKOHa WJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHble 3aJauyu (omuparouiyecss Ha cucremy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
¢dbusznyecKkue BETUYMHBI: Ha OCHOBE aHallu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBHUE, BBIABISTH HEAOCTAIOIIME  HIIN
M30BITOYHBIC JaHHbBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIeHusi, MPOBOIUTH PAaCUYEThl U OLICHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHUA Q)HSI/I‘ICCKOI;'I BCINYHMHBI

1.8

1.9

pacno3HaBaTh IMPOOJEMBI, KOTOPBIE MOXHO PEUINTh IPH HMOMOIIN
(bu3MYECKUX METOJOB, MCIOJb3Ysl ONMCAHUE HCCIEAO0BaHUS, BBIACIAThH
IIPOBEPSIEMOE TPEAIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIEOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJMTH OIBITHl 10 HAONIOMCHUI0 (U3NYSCKUX SBICHHA WA
(bU3MYECKUX CBOWCTB TEN: CAMOCTOSTEIHHO COOMpAaTh YCTAHOBKY U3
M30bITOYHOTO Habopa 000pYyIOBaHMSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

1.11

OPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHHUH,
ompenensis CpeaHee 3HAYCHHE HW3MEpsieMOd BeTUYHHBI ((POKyCHOE
paccTosHUe coOuparomeil JUH3bI), 000CHOBBIBATH BBHIOOP crocoba

M3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAHUEM TPSMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHME,
CaMOCTOSITEIbHO CcOOUpaTh YCTaHOBKY, (DUKCUPOBATh PE3YIbTAThI

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




rpaduKoB, IenaTh BHIBOJIBI 10 pPe3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHUs  (U3NYECKUX  BEJIMYUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CIEAys IPEIIOKEHHOW HHCTPYKIIWH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

pe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

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

n1abopaTOpHBIM 000pyIOBaHHEM

pa3nuyaTth OCHOBHBIE MPHU3HAKH H3YYEHHBIX (PU3HUECKUX MOJEINeit:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHUK
CBETa, JIyd, TOHKAs JIMH34, IJJAHETapHas MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOTI'O sAJpa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCAHHUSA, HUCIHOJIb3Y
3HaHHUS O CBOWCTBaX (DM3MUSCKUX SBICHUA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh  CXEMbl M CXEMAaTUYHbIE PUCYHKU HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUH Y4eOHO-IIPAKTHUUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUS N300pakeHUH B MJIOCKOM

3epKaJie ¥ coOuparomiei IMH3e

1.17

OPUBOAUTH TNpHUMEPHl (HAXOAUTH MH(MOpMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KHU3HM JUid  oOecriedeHHss O€30HacHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0POBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSTENIBHO (QOPMYIHpPYs TOWUCKOBBIA  3arpoc,
HAaXOOUTh NYyTH  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JTOTOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBIMOJHEHHM YUYEOHBIX 3aJaHMA  HAy4HO-
NOMYJSIPHYIO JIMTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl cetu HTepHer; BiazeTre npuémamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusl WHGOPMAILMU U3 OJIHOU




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATENIbCKOW ~ JAEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYCHHBIN MOHATUHHBIN anmapar u3y4aeMoro paszieia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToM

0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUIN (PU3NUECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISII  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

Ousuka — Hayka O Tmpupoje. SIBIEHUS TNPUPOIbL.
®dusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBBIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuuuH.  Dusmyeckue  npubopsl.  IlorpemnocTts

u3MepeHuil. MexayHapoaHasi cucteMa eIMHULL

1.3

1.4

1.5

ECTGCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6JHO,Z[CHI/Ie,
IMOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHMIKCHUC T'HMIIOTES3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsACHEHHE

Ha0JII01aeMOT0 SIBJICHUS
Onucanue pU3NYECKUX SBICHUM ¢ TOMOIIBIO MOJENIEN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJIbIX Tel.
N3mepenne temrepaTypbl P MOMOUIA KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHUU BEIIECTBA

2.1

22

2.3

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HX
pazMepsl. ONBITHI, JOKa3bIBalOIIME JUCKPETHOE CTPOCHHE
BEIIIECTBA

JlBukenne yactuil BemiecTBa. CBA3b CKOPOCTH
JOBWKEHMSI 4YacTHL] C  TeMieparypoil. bpoyHoBckoe
nBUKeHue, Tuddysus

B3aumopeiicTBie yacTHI] BEIIECTBA: IPUTSKEHUE U

OTTAJIKMBAHHUC




ArperaTHble COCTOSIHHSI BEIECTBA: CTPOCHHUE Ta30B,
KuAKocTed U TBEPABIX  (KPUCTAIMYECKHUX)  Tell.
2.4 B3aumocBsI3b  MeXIy CBOWCTBAMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHO-MOJEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTryeckue paboTHI:
Ouenka JuaMeTrpa aroMa METOJIOM pslioB  (C
HCIIOIb30BaHuEM (oTorpaduii).
2.6 OnbITBl 10 HAONIOJCHHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB.
OnelTbl 10 OOHAapYXEHUIO  JEHUCTBUS  CHII

MOJICKYJIPHOTI'O IMMPUTS)KCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHE. PaBHoMepHOE 51
' HEPABHOMEPHOE JIBM)KEHUE
32 Ckopoctb. Cpenssisi CKOpPOCTb IPU HEPABHOMEPHOM
' IBUKEHUU. Pacyér myT 1 BpeMeHH BUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
33 TEJ KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUKCHHS TEIl.
Macca kak Mepa MIHEPTHOCTH Tesa
34 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTU  C
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XapakTepuCTHKa B3aUMOJIEHCTBUS TEIl
36 Cuna ynpyroctn u 3akoH I'yka. M3mepeHue cuibl ¢
' IIOMOIIBIO AUHAMOMETPA
37 SBnenue TATOTEHUS U cuia TsKecTH. Cuila TAKECTH
' Ha Jpyrux raserax. Bec tema. HeBecomocTs
18 Cuna tpenus. TpeHHE CKOJIbBKEHUS W TPEHHUE TIOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxeHue cuil, HaNpaBICHHBIX 10 OJHOW IPSAMOM.
) PaBHOElicTBYIOIIIASA CHIT
310 [IpakTuueckue padbOTHI:

OHpC,Z[CJ'ICHI/IC CKOpPOCTH  PaBHOMCPHOI'O  IBHUIKCHUSA




(wapuka B OKMJIKOCTH, MOJEIN  JIEKTPHUECKOTO
aBToMOOWIE W Tak pjanee). OmpereneHue cpenHei
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapUka 10
HaKJIOHHOM  IuIOoCKOCTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, JI€MOHCTPHUPYIOLIUE
3aBUCUMOCTh PACTSDKEeHUs (nedopMmaryiv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapaKTepa COMMpUuKaCaroOmmnXxcCsa HOBCpXHOCTeﬁ

dusnyeckue SIBJICHUSA B IIpupoac: IMpUMEPbI IBUXKCHUA C

3.11 Pa3IMYHBIMM CKOPOCTSIMU B )KMBOW M HEXXHMBOW IIPUPOJIE,
JIEHCTBUE CUJIbI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOAIINITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenne TtBEporo tema. CrocoObl yYMEHBLICHUS U

+ YBEJIUYEHHUS TABICHUS
42 JlaBienue ra3za. 3aBUCMMOCTD JIaBJICHHS Tra3a oT 00bEMa,
' TEMIEPATYPbI
43 [lepenaya naBneHus: TBEPABIMHU TeJlaMU, KUJIKOCTAMU U
' razamu. 3akoH Ilackans. [IHeBMaTn4yeckre MaluHbl
3aBUCUMOCTh  JIaBJICHUS OKUJKOCTH OT  TJIyOMHBI.
4.4 IMuapocraTnyeckuii mapagokc. CooOIIAOITHUECS COCY/IBI.
I'mnpaBnuueckre MEXaHU3MBI
Atmocdepa 3eman u atMmochepHoe naBieHue. [puunHel
45 CYyIIIECTBOBAHUS BO3AYITHOW oOo0mouku 3emiu. OmnbIT
' Toppuuennu. 3aBUCHMOCTb aTMOC(EPHOTO JAABICHHS OT
BBICOTHI HaJl YDOBHEM MODSI
46 Wzmepenue atmocdepHoro nasieHus. Ilpubopsr s
' M3MepeHust aTMoc(hepHOro JaBIeHUS
JleficTBHe >KMJIKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 [TnaBanue ten. Bo3gyxormnnaBanue
4.9 [IpakTuueckue padbOTHI:




4.10

4.11

HccnegoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
00béMa TMOTPYXKEHHOH B IKHUIAKOCTH YAcTH Tea.
OnpeneneHre BHITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTU BBITAJKUBAIONIEH CHJIbI, JCHUCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOUICH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTU Te€jla U OT IJIOTHOCTH
KHIKOCTH. Kounctpynposanue apeomMerpa WIIH
KOHCTPYMpPOBAaHHUE  JIOAKM W  ompeaeneHue  eé

rpy30I0AbEMHOCTH

dusnueckue SIBJIICHUS B npupoac: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKUBOM OpraHusM, IJIaBaHUC

pBIO

TexHuueckue yCTpOHCTBa: COOOLIAIOIIUECS COCYIIBI,
YCTPOHCTBO BOJONPOBOJA, T'MIPABIMYECKUN Mpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAcoC,

apeomeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
53 [IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HaKJIOHHAas
' m10ckocTh. [IpaBuno paBHOBecHs pplyara
54 [IpumeneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuno»  MexaHuku.  Kosddunment
5.5 I0JIE3HOTO JefcTBUs MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmanpHast SHEPTUM TeNA, MOJIHITOTO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
- [TostHass MexaHWYeckas JHEprus. 3aKOH W3MEHEHUS W
' COXPaHEHUS MEXaHHUYECKON YHEPTHH
- [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBl  TpPEHUs  Mpu




8 KVIACC

Kox
pa3nena

PaBHOMEPHOM  JBMKEHHHM Tela 10 TOPHU3OHTAJIbHOMU
OBEpXHOCTU. VccnenoBanue ycaoBUi paBHOBECHSI phlyara.
N3amepenne KIIJI nakimonHo# mimockoctu. M3ydyeHnue 3akoHa

COXpPAaHCHUA MEXaHUYECKOM OHCPIUu

duznyeckue SBICHUS B npupoac: pbHaru B TECIC

5.10
4eJI0BEKa
TexHuueckue yCTpOMCTBA: pblyar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemblie 3JIeMEHTHI COICPKAHUS
JJIeMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3mepbl
' MoJIeKyl.  ONBITBI, IOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIO’KEHUSI MOJIEKYIISIPHOKHHETHYECKON TEOPUH
Mogenu  TBEPAOro, JKMAKONO W ra3000pa3HOro
6.2 cocTossiHUM BemlecTBa. Kpucramnudeckue M amopgHbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKHHETHYECKON
TEOpuun
6.4 CmauuBaHuE M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paclIupeHue U cxaTue
6.6 Temneparypa. CBs3p Temmeparypsl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sueprusa. CrniocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPTUU: TeIionepeaaya U CoBepIlIeHnue paboThl
63 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKIIHS,
' U3Iy4yeHue




KoanuectBO  TEMIOTHL VYnenbHasgs  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenbHas TEmoTa IIaBIeHUsS
[TapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
610 Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.
' 3aBHCHUMOCTh TEMIIEpPATypbl KUMEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus ToIIMBa. Y ieibHasl TENI0Ta CrOPAHUS
[Ipunnuner  pabotel  TemmoBbix — asuratenet  KITJ]
6.15 TEIUIOBOTO ABUrareis. TersoBble ABUraTeld U 3alluTa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
rpoleccax
[IpakTuyeckue paboTHI:
OnelTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHIJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITHl 10 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM
COJIM WJIN caxapa.
OneITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJI.
6.17 Omnpenenenue 1aBIeHNs BO3AyXa B OalIOHE MINPHILIA.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.

IIpoBepka rumore3bl JUHEUWHOW 3aBUCHUMOCTH JTMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATYpPBI.

HalGmronenve n3MeHeHnsl BHYTpEHHEH DHEPTUu Tela B
pe3yibTaTe TeTuionepeaadyd U padoThl BHEITHUX CHIL.

HccnegoBanue SABJICHUA TEII00OMEHa npu




CMEIIMBAHUH XOJOJAHON U TOPSAYEH BOJIBI.

LWIAHAPOM.

dusznyeckue SBJICHUS B IIpupoac:

HCCJ’IGI{OB&HI/IG Imponecca uCrnapCHusl.

OHpe,Z[CJ'ICHI/Ie KOJIHW4YCCTBA TCIJIOTBI, IIOJYUYCHHOI'O

BOI[Of/i Ipu TENJI000MEHE C Harp€TbiIM MCETATINIMYCCKUM

Onpenenenue ynenbHON TEINIOEMKOCTH BEILLECTBA.

OnpeneneHI/Ie OTHOCUTEIHLHOM BIAKHOCTH BO3ayXa.

Omnpenenenue yaeapHON TEILIOTHI NIABJICHUS JIbJA.

IOBEPXHOCTHOC

HaTsOKCHUC W KallWJUIAPHBIC SBJICHUA B IIPHUPOAC,

6.18 KpUCTAJUIBI B Npupoje, uznyuenue CoJiHIa, 3aMep3aHue

HHCA, CHCra.

BOZ0OEMOB, MOpPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,

TexHudyeckue  yCTpOWCTBA:  KalWUIAPBL, IPHUMEPHI

HCIIOJIb30BAaHHA KpPUCTAJIIOB, )KHI[KOCTHLIﬁ TCPMOMCTP,

6.19 AaTYuK TEeMIIepaTypbl, TCPMOC, CHUCTCMaA OTOIIICHUA

ABUTAaTCJIb BHYTPCHHCTO CrOpaHus.

JIOMOB, THTPOMETpPbI, ICUXPOMETp, MapoBas TypOMHA,

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB

B3aumoneincTeue 3apsHKEHHBIX — TelL

3akoH Kynona

7.2 (38.BI/ICI/IMOCTL CHIIBI B3aUMOACHCTBUS 3aPS’KCHHBIX TEJI OT

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

QHCKTpI/I"ICCKOG ITOJIC. HaprDKéHHOCTB QJICKTPUYCCKOTO

7.3 nosid. IIpyHIMI cyneprno3unuy JIEKTPUYECKUX IOJIEN

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsAfoB. OJIEMEHTapHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUDJIEKTPUKA
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS

7.6

QJICKTPHUYICCKOI'0 TOKA. M cTOYHHKY TOCTOSIHHOI'O TOKA




HeicTBus 3JIEKTPUYECKOrO TOKa (TeroBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSAX U ra3ax
. Onektpuyeckas uenb. Cumia Toka. OJIEKTPUUYECKOE
' HaIpshKEHUe
79 CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE
' CONPOTHUBIICHUE BEILIECTBA
7.10 3axon OMa JJi yyacTKa Lenu
[locnenoBarenbHOE M MapajlIeIbHOE  COEAMHEHHE
7.11
MIPOBOIHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoyna — Jlenna
213 DNeKTpUYecKue HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
' sHepruu B ObITy. KopoTkoe 3aMbIkanue
[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosnie. MarHutHOoe 1oNe 3eMIM U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTeNlb MOCTOSHHOTO TOKa. Mcmoap3oBaHue
' 3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCcopTe
Onbitel @apanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18
nHaykunu. [Ipasuno Jlenna
DIEeKTpOreHeparop. CriocoOsr MOJTY4eHUS
7.19 JJIEKTPUYECKON  DHEPIUH. OneKTpoCcTaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTudeckue pabOTHI:
7.20 OMnBITH 10 HAOJFOCHHIO DJICKTPHU3AIIAN TET MHIYKIIHEH

Y IIPU CONPUKOCHOBEHHH.




HccnenoBanue JeHCTBUS  DJIEKTPUYECKOrO IIOJIA  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Lenu
MOCTOSTHHOTO TOKa.

W3mepenue u peryanpoBaHue CHITbI TOKA.

N3mepenue u perynupoBaHie HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA M HANPSKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOILIHE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOIA/IN TIONEPEYHOTO CEYCHUS M MaTepraa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIpU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A7 CHIbI TOKA MPHU MapaieIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexaenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIEro 4Yepe3 Ppe3UucTop.
OmnpeneneHue  MOLIHOCTH  3JIEKTPUYECKOrO0  TOKa,
BbIJIeNIIeMOM Ha pe3ucrope. MccenoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIEro 4Yepe3 JIAMIOYKY, OT HampsHKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aMMOJIEHCTBHS TOCTOSHHBIX MAarHHMTOB.
W3yueHne MarHUTHOTO T0JIsl TOCTOSIHHBIX MAarHUTOB MPH
ux o0beAMHEHUM U pasjeneHuu. VccriemoBaHue
JIEUCTBUSA JJIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  CHJIBI
B3aUMOJICHCTBHSI KaTyIIKU C TOKOM M MarHuTa OT CHJIBI
TOKa M HampaBleHHs ToKa B KaTymike. M3ydyenue

HCﬁCTBHﬂ MAaroHMuTHOrO I1oJii Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanune " H3y4YeHUe paboThI
DJIEKTPOABUIATEIIS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO ABJICHUSA SHCKTpOMaFHHTHOfI HHAYKIUU:




HUCCICIOBAaHUC W3MEHEHHMI 3HAa4YCHUSI U HaIlpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE MoJje 3emiu, Apeld MmoocoB,
pOJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHuyeckue ycTpoicTBa: JIIEKTPOCKOI, amIepMeTp,
BOJIBTMETP, PEOCTaT, CYETYUK IJICKTPUUYECKON SHEPIuM,
AJIEKTPOOCBETUTENIFHBIE  TPUOOPHI,  HArpeBaTeNIbHBIC
AIEKTPOPUOOPHI (mpumepsr), AIEKTPUICCKHE
MpPEeIOXPAaHUTENH, JIIEKTPOMATHUT, JIJIEKTPOJBUTATEINH

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx anementa [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
paszznena
MEXAHUWYECKUE ABJIEHUA
g1 Mexanndeckoe JABWXKeHUE. MarepuanbHas — TOYKA.
' Cucrema orcuéra
8.2 OTHOCHTEIBHOCTD MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpPHOE NPSMOJIIMHENHOE IBUKEHHUE
HepasromepHoe MIPSIMOJIMHENHOE JBUKECHHUE.
8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTh  Tejla  IMpu
8 HEPABHOMEPHOM JBH)KEHUHU
g5 YckopeHnue. PaBHOyCKOpEeHHOE IPSAMOJIMHEWHOE
' JBUKECHHE
8.6 Cob6oanoe nagenue. OneiTel ["anunes
PaBHOMEpHOE ABM)KEHUE 1O OKpYXHOCTH. [lepuon n
8.7 yactota oOpameHus. JIluHelHas W yrjioBas CKOPOCTH.
IleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 ITepBsiit 3akoH HproToHA




8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akon HeroToHa
8.11 [TpuHIIMT CynEepHO3ULIMU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuila TPEHHUsS CKOJBXEHHUS, CHIIa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
% 14 Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS.
' YckopeHnne cBOOOTHOTO MaCHUS
8 15 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KocMHYecKasi CKopocTb. HeBecoMocTh U neperpys3ku
%16 PaBHoBecue  MaTepuasibHOM  TOYKH.  AOCOJIIOTHO
' TBEPAOE TEII0
817 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHONW OCBIO
' BpaieHus. MomeHt cuibl. LleHTp Tsbxectn
8.18 Nmnynse Tena. U3menenue ummyinbca. UMmynbe cuibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABM>KEHNE
8.21 Mexannueckasi paboTa u MOILTHOCTb
899 PabGora cun Tsxectu, ynpyroctu, TpeHus. CBs3b
' SHEPIuu 1 paboThl
823 [TorennuanbHass SHEpPrus Tejla, MOTHATOrO  Haj
' MOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHast SHEPTUs CXKATON NPYKUHBI
Kunerndeckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPIUU
8.26 3aKOH COXpaHEHHS] MEXaHUYECKON IHEPrUH
[TpakTiueckue paboThI:
Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBWKEHUS IIapuKa MO HAKJIOHHOM IUIOCKOCTH.
827 OmnpeneneHne yCKOpeHUsl Tella MPU PaBHOYCKOPEHHOM

JBUKEHUH 110 HAKIIOHHOW TJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHM IIPH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.

HpOBepKa TUIIOTE3bL: C€CJIM IPU PABHOYCKOPCHHOM




8.28

8.29

JBWKCHUW 0O€3 HadallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psSJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIBKEHHS
OT CWIbl HOpMaJbHOro JaBiieHus. OrnpeneneHue
Kodp¢uimeHTa TpeHus CKoubkeHus. OnpeneneHue
KECTKOCTH TPYXHUHBL. OnpezencHue padOThl  CHIIBI
TPEHUST TIpU PABHOMEPHOM JIBWKCHHU Tela 110
TOPU30HTAILHON TOBEepXHOCTH. OmnpesencHue padoThI
CUJIBl  YOPYrocTM  NpH  NOABEME  Ipy3a €
UCIIOJIb30BAHUEM  HETIOJIBXKHOTO W TOJBH)KHOTO

0JIOKOB

@u3nYeCcKUe ABJIEHUSA B MPUPOJIEC: TPUIUBBI U OTJIUBBI,
JBWKeHHe IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATUYUKHU

MMOJIOKCHUS, PACCTOAHUA U YCKOPCHU S, PAKCTHL

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenpHoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH

- KoJIeOaHUH: TIeproJ], YacToTa, aMIUIMTY 1A
92 MareMatnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpatieHue sHepruu Npu KoaeOaTeIbHOM JABHKEHUN
93 3aryxaromue KkoJjiebaHusi. BrIHYXJIeHHBIE KOJeOaHUsI.
' Pe3onanc
Mexannueckue BosHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeuHble BOJIHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ paclnpocTpaHeHHs. MeXaHUYECKUE BOJIHBI
B TBEPJIOM TeJIe, CEHCMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3BYKa. OTpa)keHue 3ByKa
9.6 WHudpa3Byk U ynbTpa3Byk
[TpakTHyeckue paboTHI:
Ompenenenne 9acTOTBl W TepUoAa  KoJeOaHWi
9.7 MaTEMaTHUYECKOTO MasiTHUKA.

Ompenenenne YacTOTBl HW  TEpUoAa  KoJeOaHWi

MPY>XUHHOT'O MadTHHUKA




UccnenoBanne 3aBUCHUMOCTH TIepHoOja  KOJIeOaHMI
IIOABCHICHHOIO K HHUTH rpy3a OT MOJIHWUHBI HHUTH.
HccnenoBanne 3aBUCHMOCTH Tepuoja  KoJeOaHWI
MNPY>KHHHOTO MAasTHHKAa OT Macchl rpy3a. IIpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHMI rpysa,
IOABCHICHHOI'O K HHUTH, OT MAaCChl pr33, 148 )KéCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

dusnyeckue SBJICHUSA B Ipupoac: BOCIIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, X0
99 TexHu4eckue yCTpOMCTBA: 3XOJOT, HCIOJIb30BaHHE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

BJ'ICKTpOMaFHI/ITHOG I1I0JIC. 9HeKTp0MarHHTHHe BOJIHBI.

101 CBoIiCTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikasna 371€eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarauTHas npupoaa ceera. CKOpOCTh CBeTa.
' BonHoBbIe cBOMCTBaA cBeTa
10 [TpakTryeckue paboOTHI:
104 W3ydyeHre CBOWMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MOMOILBI0 MOOWIIBHOTO Tene(oHa
dusnueckue SBIEHUS B IpHpoOJE: OHUOIOTHYECKOe
10.5 neiicTBue BUJUMOTO, yIBTPapuOIETOBOIO u
PEHTI'€HOBCKOT'O U3ITy4eHUN
10.6 TexHuueckue YCTpOMCTBA: UCIIOJIb30BaHHE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JIyueBast monens cBera. MicTouHMKM cBETa
11.2 IIpssMONMHENHOE pacIpOCTpaHEHUE CBETA
1 113 Otpaxenue csera. [lmockoe 3epkao. 3aKOH OTPaKEHUS

114

CBE€Ta

[Ipenomnenue cBera. 3aKOH MPEJIOMIICHHS CBETA.

ITonHoe BHYTPCHHEC OTPAKCHUC CBCTA

11.5

JIunza. Xop nyyen B IMH3E




Ontrueckas cuctema QoToarnmnapara, MHUKPOCKONA |

11.6
TeJecKona
117 I'ma3 kak onrryeckass cucreMa. bimM3opykocTs H
' JAIIbHO30PKOCTh
118 Pasnoxxenue Genoro cseta B cekTp. OnbiThl HhtoTOHA.
' CrnosxeHue ciekTpajabHBIX 1IBETOB. Jlucnepcus ceeTta
[TpakTuyeckue paboOTHI:
HccnenoBanne  3aBUCHUMOCTH  YIJla  OTPasKE€HHUs
CBETOBOI'O JIy4a OT yIJIa MaJeHUs.
W3ydeHue xapakTepuCTUK M300pakeHUs MpeiIMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCHUMOCTH yIyla MPETOMIICHUS
CBETOBOIO Jiyya OT yIJla NAaJCHUSI HAa TPAHULIE «BO3AYX —
11.9 CTEKJION.
[TorygeHnne n300pakeHMA ¢ TOMOIIBI0 cCoOMparomIeh
JIMH3BL.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON
CHUJIBI COOMPAIOLIIEH JINH3HI.
OnBITH IO PA3TIOKEHHUIO OETIOTO CBETa B CHEKTP.
OnbITEl 10 BOCHPHUATHIO L[BETA MPEAMETOB MPU UX
HAOJII0/IEHUU Yepe3 [[BETOBbIE (QUIILTPHI
®duznueckue ABJICHUS B npupoie: 3atMeHuss CoyHLIa U
11.10 JlyHbl, 11BeTa TEN, ONTHYECKUE SIBJICHHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1 TexHuueckue yCTpOMCTBA: OUKH, MEPUCKOII,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pezepdopna u 1utanerapHas MoJielb aroma.
' Mogens aroma bopa
Hcnyckanve u morionieHue cBera aToMoM. KBaHTBHI
12 12.2
JInHeluaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, OeTa- U raMMa-u3TydeHus
124 Crpoenue aromHoro sapa. HykinonHas  Mojzenb

aToMHOrO siapa. M30Tomnsl




PannoaktuBHble mnpeBpamieHus. llepumon momypacmana

12.5
ATOMHBIX sJEP
106 SnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3aps0BOI0 U
' MacCOBOI'O YUCEI
12.7 DHeprus CBsI3U aTOMHBIX sA7iep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. ICToUHUKN 3HEpruu
' ConHua u 38€31
199 SnepHas osHepreruka. JleWicTBHUE  paJMOAKTHUBHBIX
' M3JIy4€HHI Ha )KUBbIE OPTraHU3MBbI
[TpakTuyeckue paboOTHI:
Habmioienne CIJIOMIHBIX Y JIMHEHYAThIX CHEKTPOB
1210 U3ITy4YEHHUS.
HccnenoBanue TPEeKOB: U3MEPEHUE HHEPIrUU YACTHULIBI
110 TOPMO3HOMY ITyTH (110 hoTorpadusm).
W3mepenue paaroakTuBHOToO GhoHa
®uznueckne SBJICHHS B IPUPOJE: ECTECTBEHHBIN
pasoaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE U3JIyYCHHE MPUPOJHBIX MHUHEPAIOB,
JICUCTBUE PAaJUOAKTUBHBIX H3JIY4YCHUMH Ha OpPraHu3M
4eJI0BEKa
1213 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHIUBUYAJIbHBIN JO3UMETpP, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

[lonnmanne pomu  (QU3MKK B HAYYHOH  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJBI, O POJIM DKCICPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKM B pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIIOLUU
¢u3nyecKkux 3HaAHUH U UX POJM B LIEJIOCTHOH €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOT Wi

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M I0OJE), O JBIXKCHHHM Kak
crocobe CyIecTBOBaHUs MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMM MOHSATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U UCIOJB30BaHUE MX JUIS pelleHHs] Y4eOHbIX 3ajad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBA Tell, (U3NYECKHE SIBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA Te U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

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

Bnagenue ocHOBaMH METOJOB HAay4YHOTO TIO3HAHUS C Yy4ETOM
CcOOJIOIEHHsT TPaBIJI OE30TMAaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM:

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYAOBAaHUS MO MHCTPYKIMH, OMHCHIBATH XOJI
OTIBITA U 3AIMCHIBATD €r0 PE3YIbTAThI, (HOPMYITHUPOBATH BBIBOJIBI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEMIHOCTH PE3yIbTaTOB U3MEPEHUI;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh AKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEICTAaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIEC TaOMUIl U
rpauKOB, YYUTHIBATH MOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sjipa) U YMEHHE NPUMEHTb UX Ui

00BIACHEHHS (1)I/ISI/I‘ICCKI/IX IIpoucCccoB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE CUTyallMd MpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh NPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMeHue pemarh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KpPAaTKOE YCJOBHE 3aayM,
BBISIBJISATh HEAOCTAIOLIME JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIOIb30BaTh CIIPABOYHbIC TaHHbIE,
IPOBOJUTH PACUYETHI U OIEHHUBATH PEATUCTUYHOCTH MOIYYEHHOTO
3Ha4YeHUsl (PU3MUYECKON BENMYMHBI; YMEHHUE OINPEIEeNiATh Pa3MepHOCTh

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

YMeHHe XapakTepu3oBaTh IPUHLHUINBL  ACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WYECKUX SBIEHUA W HEoOXoauMmble (pu3nueckue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (U3HYCCKUX SBJICHUSAX B
MOBCEIHEBHON KM3HM Il  oOecreyeHHss O€30MacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH ~ TNIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3/0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHUS B OKPYXAloIeH cpele; MOHUMAaHUE
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHHHA (PHU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnelT TOMCKa, TpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMAIUU
(U3HYECKOTO COJEp)KaHUs C HCIOJIb30BaHUEM WH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHUA W
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3MYECKOro CONEep:KaHus, CIPaBOYHbIE MaTepuajbl, PECYpChl CETH
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIPeoOpa3oBaHUSA
uH(pOpMallMM U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COeP:KAHUSA
1 MEXAHUWYECKUE SABJIEHUA
. Mexannueckoe aBuWKeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTETHHOCTD JIBHKEHUS
PaBHOMepHOE M HepaBHOMepHOe nBIKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHSI CpETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBIMKEHUE. 3aBUCHMOCTh KOOPJIWHATBI TENa OT
BPEMEHHU B CIIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUSI:
13 xX(1)=x, +vut
['paduku 3aBUCHUMOCTH OT BpPEMEHHU [UIsl MPOEKIHH CKOPOCTH, MPOCKIIUU
MepeMenIeHNs, TYyTH, KOOPIWHATHl TIPU PABHOMEPHOM TPSIMOJMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATBl Tela OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sylf) =vo, #i+ay* ;
2
DopMynel JUISI TPOCKIIUU TIEPEMEIICHUS, TPOCKIIMA CKOPOCTH M TPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOIUHEHHOM JIBUKECHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'paduky 3aBUCHMOCTH OT BpEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIUHATHl IPU PABHOYCKOPEHHOM
OPSIMOJIMHEHOM JBH)KEHUU
CBobOomHoe maneHue. PopMyITbl, ONMUCHIBAIONINE CBOOOHOE TaJCHUE Tella 10
1.5 BEePTHKAIH (JBW)KEHHE TeJa BHHU3 WM BBEPX OTHOCUTEIHHO ITOBEPXHOCTH

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




1.6

IPOEKIMH CKOPOCTH M KOOPJAMHATHI IpH CBOOOJHOM MaJeHUM Teja [0
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JIBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampaienue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopenus. @opmyiia il BBIYUCICHHUS YCKOPEHUS:

®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaIeHUS:

V==
T

1.7

1.8
1.9

1.10

Macca. ITnotHocTs BemecTBa. Popmylia 71l BBIYUCICHUS TTIOTHOCTH:

_m

P=7

Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBleHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha

TCII0

1.11

Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:

Fy y=—-F

1.12

TpeHI/IC IMOKOsA U TPCHUC CKOJIbXKCHUA. <D0pMyna IJI BBIYUCIICHUA MOAYJIS1 CHUJIIBL

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

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

m, -,
F=G L1 _2
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna s BBIYUCIECHUSI CUJIbI TSKECTU BOIM3M noBepxHocTH 3emnu: F = mg.
JIBmxenue rtanet Bokpyr Counnia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIMUMHA.
D=mi

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

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

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTh:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHISCKOU OHCPIUU:

H!Uz
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPIUHU. qDopMyna JUIS BBIYMCIICHUS MOTEHIIAIbLHOMN




OHCPIrum T€jia, IOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

119 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. @opMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBHE CWJI TpeHus: E = const.
[IpeBpalieHre MEXaHMUYECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Moment cunsl: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0

1.20

[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOrO Tena.

dopmyina 71 BBIYMCIICHHS 1aBJICHUS TBEPIOTO Tena:
F

P=—-

101 JlaBneHue raza. ATMocqepHoe AaBlICHHE.
. I'mapocraTnyeckoe naBileHUE BHYTPH KUIKOCTH.

®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:

P=pgh+Pn,

1.22 3axoH [lackans. ['mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aad ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

YcnoBue naBanus Teia. [lmaBanue CYIO0B 1 BO3AYXOILIIAaBAHUEC




1.24

1.25

Mexanudeckue KojeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KoJIeOaHMM.

®dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii M NpPYKUHHBIM MasTHUKU. [IpeBpamieHue sHepruu Impu

KoJIe0aTEIbHOM JABUXXCHHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

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

CKOPOCTb PAaCIpOCTPAHECHUS BOJIHBI:

h=v-T

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

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeill MUIOTHOCTH BEIIECTBA; apPXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PUIMEeHTa TPEHUS CKOIBXKEHHUS; paOdOThl CHIIBI TPEHUS, CHJIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBUKEHMSI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuoAa KoieOaHUl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
Kojie0aHU NPY)KMHHOTO MasiTHUKA; MOMEHTa CHJIbI, EHCTBYIOLIErO HA phlyar;
paboThl CWJIBI YNPYrOCTH MpPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH MPU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
610Ka.

UccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaluu IpyKUHBI;, YCKOPEHUsI OpyCcKa OT yrila HakJOHa HAaINpaBIISIONICH;
nepuoAa (4acToThl) KoJIeOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAa
Kojie0aHUM MPYXUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIC/IOBaHME HE3aBHUCHUMOCTU TepHoja KoyleOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pblyara
Qusuueckue s61eHUs 6 nNpupoode: TIPUMEPHl JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHWBBI W OTJIMUBBI, JABMXCHHUC IIJIAHCT ConueyHon CUCTEMBI,




PEAaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, PbIYArd B TEJIC YEJIOBEKA, BIUSHUE
atMoc(hepHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

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

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

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, ITPOCTBIC MCXAaHU3MBI B 6BITy,

151 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, T'MAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAcoC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OcCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISPHO-KMHETUYECKOM  TEOpUU  CTPOCHMS

2.1 BeiecTBa. Mojienu TBEPOro, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHsie Tena

59 JBwxkenne uactul BemecTBa. CBA3b CKOPOCTHM JIBUKEHUS YacCTHULl C

' Temreparypoii. bpoyHoBckoe nBmxkenue, muddysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTue

2.5 TennoBoe paBHOBECHE

Y Buyrtpennsas sneprus. PaGora u Termonepenaya Kak CHocoObl M3MEHEHUS

' BHYTPEHHEHN dHEPIrun

2.7 Buael Tenonepenaun: TEMIONPOBOAHOCTD, KOHBEKIUS, U3IIy4CHHUE
HarpeBanue wu oxnaxnenue ten. KomudectBo — TemynoTsl.  YaenbHas
TEMJI0OEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWs PHEPrMM B TEIJIOBBIX MpOIleccax. YPaBHEHHE TEIIIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIEcce

. UCnapeHnuss W KoHjaeHcauuu. KumneHue IKUOKOCTH. YJelbHas TerioTa

' napooOpa3oBanusi: L = Q/m

2.11 Bnaxnocts BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctainuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu Mpu

IJIaBJICHUU U KpUCTAJJIM3allN. YILCJIBHaSI TCILJIOTA IIJIaBJICHUA:

BHyTpeHHsIst SHEpTHs CTOPAHUs TOIUIMBA. Y IeNIbHAS TEIJIOTa CrOPaHUS TOILIMBA:
q=0/m

[punuunst pabots! TermoBbix asuratencii. KI1/] reruioBoro apuratens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOro LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIepaTrypbl (HUKCHPOBAHHOMN
Maccbl, B KOTOPYIO OIIYUIEH HarpeTblidi IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHUsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEIbHOMW TEIUIOTHI
IJIaBJICHUS Jbja. MccnenqoBaHWME M3MEHEHHMS TEMIIEpATypbl  BOABI  MPH
pPa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIUIOOOMEHa IMPH CMEIIMBAHUM XOJIOAHOW M

FOpH‘I@fI BOJbI; IIpoHECcCa NCIapCHUs

2.16

Qusuueckue s6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIPHBIC
ABJIEHUSI B MPUPOJE, KPUCTAIIBI B MpHpoae, uznydenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIApbl, IPAMEPBI UCIIOJIb30BaHUs KPUCTAILIOB,
KUJKOCTHBIM TEpPMOMETp, IaTUMK TEeMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOMHA, ABUraTelb BHYTPEHHETO

CrOpaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpuzanus Ten. J[Ba BUa 3IEKTPUUECKHUX 3apsi0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH KyioHa

3akoH COXPAHCHUS DJICKTPUICCKOI'O 3apdaa

34

3.5

Onekrpuueckoe mnone. Hanpsoxk€HHocTh anekTpudyeckoro mnois. I[IpuHiun
CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHMCTBHE SIIEKTPUYECKOrO IIOJSL HA

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

3.6

[TocTostHHBIN 2nekTpuyecKkuil TOK. JlecTBUs 3nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

:‘)J'IGKTpI/I‘{CCKOG COIMPOTHUBJICHUC. Y,[[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R = pl/S
18 3akon Oma j1s yyactka snekTpudeckoi uenu: [ = U/R
[TocnenoBarenbHOE COEIUHEHHUE TPOBOIHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapamiensHOE COeIMHEHNE IPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
Cwmenranabie COeTMHEHUS TPOBOTHUKOB
Pabota u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OmneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA € TOKOM. JIMHHM
MarHUTHOM MHAYKLIHUH
3.13 MarnutHoe T1OJ€ TMOCTOSSHHOTO MarHuta. B3auMoaeilcTBUEe NOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTIO IOJISI HA POBOJAHUK C TOKOM
3.15 Oneitel @apanes. SABnenue snekTpoMarHuTHON MHAYKUMK. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
W3mepeHre  3JIEKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOpA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsAKCHHA Ha KOHLaX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOM[AAN €ro IMOIICPEYHOTr0 CCUHCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia Ui 3JIEKTPUUECKOTO HANPSDKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHUKOB; TMpaBWIA JJISI CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA6leHUs 6 Npupolde: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMIT, Jpeiid MOI0COoB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa.: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsl), INEKTPUUYECKUE
IPEIOXPAHUTENH, DSJIEKTPOMArHuT, JJIEKTPOJBUTraTeNlb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 OneKkTpoMarHuTHeie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsimonnHeitHOe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' munH3bl: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
IIpakxmuueckue pabomoi
W3mepeHue onTHUECKO cuibl coOHMparomielt JMH3bI; (POKYCHOTO PacCTOSIHUS
coOuparo1iei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MPEAMETa U U300paKeHMUs,
326 KOTJ1a MpeIMET PacIioyio’KeH B TBOMHOM (hoKyce), moka3aTess MpeIoMIICHHSI CTEKIIa.
' UccnenoBanue cBoOWCTBA HM300pa)K€HWs, TIOJYYEHHOTO C  TOMOIIBIO
coOuparomiell JTMH3bl; U3MEHEHUsI (POKYCHOT'O PacCTOSIHUS JBYX CIIOKE€HHBIX JIMH3;
3aBUCHUMOCTH YIJla NPEJIOMJIEHHMsS] CBETOBOTO Jy4ya OT yIjla MaJeHUs Ha TpaHUIe
«BO3J1yX — CTEKJIO»
327 Qusuueckue ssnenus 6 npupooe. 3atMenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYEeCKUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBEBGIE ABJIEHUA
i1 PagnoaktuBHOCTh. AJb(da-, Oera-, raMma-u3nyuenus. Peakuuu anbga-u Oera-

pacmaja




4.2 Omneitel Pe3epdopna o paccesauio anbda-dactuil. [nanerapuas Moaenb aroma

4.3 CoctaB aroMHOro sifjpa. M3orornsl

4.4 [lepuon monypacmnaaa aTOMHBIX sIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue sA6leHUs 6 nNpupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE U3JIYyYCHHE MPUPOAHBIX MHUHEPAJIOB,
JeiiCTBUE paIMOAKTUBHBIX U3ITyY€HUN Ha OpraHU3M YelloBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, UHANBUIYAbHBIA TO3UMETpP, KaMmepa

BI/IJ'II)COHa, AAC€pHasd SHEPreTuka




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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