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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

Copnepxanue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (popmMupoBaHUe
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
¢bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM OOyUEHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejyiaracT IpUMEPHYIO MOCIEA0BATEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®dusuka ABISETCS  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAayYHbIX
y4eOHBIX MPEIMETOB, IOCKOJBbKY (hPHU3HUECKHUE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHYy MHpa,
IpPEeNoCTaBsieT HauboJiee SICHble O0pa3lbl MPUMEHEHHUS HAyYHOTrO METOJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa W3 TIaBHBIX 33724 (HU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHUPOBATH  JAHHBIE W  KCIOJB30BaTh  HAyYHBIC
JI0Ka3aTeNbCTBA JUIS TOTyYSHHS BHIBOJIOB.

[lemn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «®Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE IMO3HAHUSA B (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl MO (U3WUKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3NUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
nabopaTopHble paOOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydyenue usuku (6a30BBIM YpOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETroO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.

COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAK0IEro MUpa.

®usznka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHU:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBHIE.

®duznueckre BeMMUUHBIL. M3MmepeHue Qu3nueckux BeluyuH. Duznyeckue
npubopsl. [lorpeniHocts u3mMepeHuil. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u Jpyrue eCTeCTBEHHbIE HAyKH H3y4aloT MPUPOSIY.
EcrecTBeHHO-HAyUHBIA METOJ TMO3HAHUS: HAOIIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siieHus. Onucanue GU3NUeCKUX SBICHHUM C MTOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC
SIBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLeIypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopnvie pabomel u onvimel.

1. OmnpenesieHHE IEHBI IeJICHNS IIKaIbl HK3MEPUTEIIBLHOTO Mprbdopa.

2. M3mepenue paccTOsTHUN.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OmpezneneHue pa3MepoB MajbIX Tel.

5. M3mepenue temmeparypbl MpU MOMOIIU >KUJIKOCTHOTO TEepMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IlpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bl: JAIBHOCTH IMOJETA
IapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OOoJIbIlie, YeM OO0JbIle BHICOTA
mycKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BelllecTBA.

Crtpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmbIThI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne dacTtul, BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TemriepaTypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.



ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEH M TBEPIBIX
(kpucTamuyeckux) Tesl. B3anMocCBsA3b MEXIy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabnroneHue OpOyHOBCKOTO JABUKEHHUS.

2. Habmonenne nuddysumn.

3. HaGmionenue  siBneHuid,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomel u onvimel.

1. OmeHka JuUaMeTpa aroMa METOJOM psoB  (C  HUCIOJb30BaHUEM

dbotorpaduii).

2. OmnbITHI 10 HAOJIIOICHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.

3. OmnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHIJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHUe U B3aUMOAEMCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SBnenne uHepuuM. 3aKOH HUHEpLUHMH. B3anmonaeicTBHE Tel Kak MpUYMHA
W3MEHEHUSI CKOPOCTH JBHWXKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHUIIC
o0BnEMa BelecTna.

Cuila Kak XapakTepucTuKa B3auMmojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOLIBIO AUHAMOMETpPA. SIBJICHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cuil. Cuiia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B NPUPOJIE U TEXHUKE.

Hemoncmpauuu.

Halmroienre MexaHu4ecKoro IBUKEHUS Tea.
N3mepenre ckopoCcTy NMPSIMOJIMHEHHOTO ABUKEHUS.
HaOGmroienue siBfeHrst HHEPIIUH.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.
CrnoxeHue CuJjl, HallpaBJICHHBIX 110 OJTHOM MIPSIMOM.

Jlabopamopnwie pabomul u onvimel.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO ABUXKEHUS (IlIapUKa B )KUIAKOCTH,
MOJIEJIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa 0
HAKJIOHHOM TJIOCKOCTH.

1
2
3
4. HabmroneHnve n3aMeHeHUs! CKOPOCTH TP B3aUMOJICHCTBUH TETI.
5
6.



OmnpeneneHue IIOTHOCTH TBEPIOTO TeNa.

4. OmbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb PACTSHKEHHS (IedopMarium)
NPY>KUHBI OT TPUIOKEHHOU CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CWJIBI TPEHUS CKOJIBKEHUS OT
BEca Teja U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pasnen 4. laBiaenne TBEPABIX TeJl, })KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBUIEHUSI M YBEJIMYEHUS NaBieHUs. JlaBieHue rasa.
3aBUCHMOCTh JaBJIEHHsA raza oT oObéma, TemmepaTypsl. Ilepenaua naBieHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaima. [ImeBMatmyeckune
MAalIMHbl. 3aBUCUMOCTh JaBJICHMS >KMJIKOCTH OT TiyOuHBL. ['mapocrarnueckuit
napagokc. CooOuiaromuecs: cocyibl. [ apaBinuecKkue MEXaHU3MBbl.

Atmocdepa 3emnn u atMocepHoe naBieHue. lIpuuuHbl CyliecTBOBaHUS
BO3aylIHOW oOosouku 3emin. Onbit Toppuuermu. M3mepeHue arMocepHOTo
JaBJI€HUS. 3aBUCHMOCTb aTMOC(EPHOTO JABIEHUS OT BBICOTHI HaJl YPOBHEM MOPAL.
[Tpubops! 17151 U13MepeHnss aTMOC(EPHOTO TABJICHHUS.

JlelicTBue KUOAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTB JABJICHMS ra3a OT TEMIIEPaTyphl.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmiatoiuecst CoCy/ibl.

['mapaBauyueckuit mpecc.

[IposiBienue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHMOCTbh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOW YacTU

TE€JIa ¥ ITIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

8. YcioBue IUIaBaHMS TEN: IJIABAaHUE WJIM MOTPY>KEHHE TEJ B 3aBUCUMOCTH
OT COOTHOULIEHUS INIOTHOCTEN Tea U )KUIAKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOTpyKEHHOH B
KUJKOCTb YaCTH TeJA.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEHUCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEUCTBYIOILIEN HA TEJO
B KUJKOCTH, OT MaccChl Teja.

4. OnbITbl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKMBAIOIIECH CHIIBI,
JEHCTByIOIIEH Ha TEI0 B JKHIKOCTH, OT O0BEMa MOTPYKEHHOU B
YKAJKOCTb YAaCTH TEJIA U OT IIJIOTHOCTH JKUJIKOCTH.

A A o o
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5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEeIEIIEHUE €€ IPYy30NO0ABEMHOCTH.
Pa3znen 5. PaGora u MOIIHOCTB. DHeprus.
Mexanuueckast pabota. MOITHOCTS.
[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHuwe mpaBujia paBHOBECHUS pblyara K OJIOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHeprus. KuHeTmueckas W NOTEHUUAIbHAS  DHEPTHS.
[IpeBpailieHre OHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
HSHEPIUU B MEXaHHUKE.
Jemoncmpayuu.
1. IIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopnvie pabomel u onvimel.
1. Omnpenenenrie pabOThl CUJIBI TPEHUS TP PAaBHOMEPHOM JBUKEHUU Teja
10 TOPU30HTAIIBHON TOBEPXHOCTH.

2. HccrnenoBaHue yCIOBUM PaBHOBECHS pbhlyara.
N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

4. M3ydyeHune 3aKOHa COXPaHECHUS MEXAHUYECKON DHEPIHUH.

8 KVIACC

Pa3zgea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3Mmepbl aTOMOB M MOJIEKYJ. OMBIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE TMOJIOKEHUM MOJIEKYJIAPHO--KUHETUUECKOU TEOPHUH.
CmaurBaHu€ U KaOWUISIPHBIE ABJIEHUS. TEnIoBoe paclIinpeHue U CKaTue.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BuyTpeHnsisi sHeprusi. CrocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bus TeIUIoNepeAaum:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3JTyUYCHHE.

KonudecTBo TemioTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. TemiooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [limaBnenue wu
OTBEpPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumnenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOTro
JTaBJICHUS.



BrnaxHocTts BO31yXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ[ TtemmoBoro nBurarens.
TennoBsle ABUTaTENN U 3aIATA OKPYIKAIOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPAILEHUs SHEPTUH B TEIUIOBBIX ITPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

L 0 N D

HaGnronenre OpoyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysun.

HabGmronenue siBjeHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHHM.
HabiroieHue TenaoBoro paciiupeHus Ted.

M3meHeHne AaBieHUs Tra3a NMpHU W3MEHEHHH o0BbEMa M HarpeBaHUM WU
OXJIQXKICHUH.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Bunel terionepenayu.

OxJtaXKieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiiieHnn paboThl BHEITHUMH CHUITAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. HabmroieHue nocTostHCTBa TeMIEpaTyphl MPH TIaBJIECHUH.
13.

Monenu TenJIOBBIX IBUTaTEICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITH O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiaeHUs BO3AyXa B OaJIOHE IIPULA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCThH [IaBJICHHUS BO3JyXa OT €ro
00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEMHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MEHEHHsT BHYTPEHHEH OHEpPruud Tejla B pe3ysibTare
TEeIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanre sBJICHHS TEIIOOOMEHAa TPH CMEIIMBAHUHM XOJIOAHOW U
ropsiueu BOJIBI.

OmnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH
TEII000MEHE C HArPEThIM METATUIMUYECKUM LIMIIHHAPOM.

OnpeneneHue yaelbHON TEIIOEMKOCTH BEILIECTBA.

Hccenenosanue nporecca MCIapeHus.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.



13. OnpenesieHue yIeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Pa3znen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUSI.

OnekTtpuzanus Tel. J[Ba poaa siekTpuueckux 3apsiioB. BzaumoneiicTBue
3apsoKeHHBIX  Tenl. 3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aWMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKITY TEJIaMH).

OnekTpuueckoe mnoje. Hanpspk€HHOCTH 3nekTpuueckoro nofs. [lpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu saeKTpuyecKux 3apsioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Crpoenne aroma. IIpOBONHMKM W  JMRJIEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECCTBOBAHUS JJIEKTPUYECKOTO TOKAa.
M CTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUCCKHUI TOK B KUJIKOCTIX M razax.

Onektpuueckas uenb. Cuima  Toka.  DJIEKTPUYECKOE  HAIpsKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
o ydactka nend. [locnemoBarenbHoe€ W mapajuieIbHOE  COCAMHEHHE
MPOBOIHUKOB.

PaGota ® MOIHOCTH dJeKTpUuecKoro Toka. 3akoH JDxoyms—JleHia.
DnexkTpudecKre enu U MOTPEOUTENH IEKTPUIecKor sHepruu B O6bITy. Kopotkoe
3aMBIKaHUE.

[TocTosiHHbIe  MarHuThl.  B3auMoaelcTBHE  TOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJId U €ro 3Ha4eHUE JIs KU3HU Ha 3eMlle.
Oneir  Opcrega. MarauTHoe TMoOJ€  3JIEKTPUYECKOro Toka. I[IpuMeneHue
AJIEKTPOMArHMTOB B TEXHUKE. J[efiCTBME MAarHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. M CMoJIb30BaHWE BIEKTPOJABUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apajned. SABiaeHue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.

DIIeKTporeHeparop. Cnoco0b1 MOy YEHUS AIEKTPUUECKOU SHEPIHUHU.
DJIEKTPOCTAHIIUY Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Hemoncmpayuu.

DJIeKTpU3aLus TeJl.

JIBa pozia 3JIEKTpPUUYECKUX 3apsI0B U B3aUMOJCUCTBUE 3aPSXKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DJIEKTPOCTAaTUYECKAS UHAYKIIMS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAT0B.

[IpOBOIHUKH U AUBJAEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

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

25.

DNEeKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIl pa3psia.

N3mMepeHune CHIIbl TOKa aMIIEPMETPOM.

N3MepeHune 37eKTPUIECKOTO HAPSIAKEHUST BOJIbTMETPOM.

PeocTaTt 1 Mara3uH COpOTUBIICHUH.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.

JlelicTBrE MarHUTHOTO MOJIA HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIHAH.

OnbiThl Dapajes.

3aBUCMMOCTh HAIPaBJIICHUS HWHAYKIHOHHOTO TOKAa OT YCIOBUH €TO
BO3HUKHOBEHHUS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.

o v kW

10.
11.

12.

OmnpITel MO  HAOMIOMCHHWIO DJICKTPU3AIMK  Tel HHAYKIMEH W TIpH
COTNPUKOCHOBEHUH.

HUccnenoBanne [EUCTBUSL JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIUDJICKTPUKH.

COopka u mpoBepka pabOThI AJIEKTPUICCKON 1T MOCTOSHHOTO TOKA.
N3Mepenue u peryaupoBaHue CUJIbI TOKA.

N3mepenune u peryJupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 pe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSHKEHUS HAa PE3UCTOPE.

OT1BITH, JEMOHCTPHUPYIOLINE 3aBHCHUMOCTD AJIEKTPUYECKOTO
COMPOTHUBJICHUSI TIPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TOMEPEUHOrO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia JJisi CHJIbl TOKa MPU TaApaJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padboTHI ANEKTPUUECKOT0 TOKA, UAYIIIETO Yepe3 Pe3UCTop.
OnpeneneHue MOIIHOCTU JJIEKTPUYECKOrO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, WAYILETO 4epe3 JaMIIO4Ky, OT
HaIpsDKEHUS Ha Hel.



13. Onpenenenne K111 narpesarens.

14. MlccnenoBanne MarHuTHOTO B3aMMOJAEUCTBHSI IOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MarHWTHOTO MOJII IOCTOSAHHBIX ~MArHATOB IIPH  HX
O00BEIMHEHUH U Pa3/ICJICHUN.

16. MccnenoBanue NEUCTBUS JIEKTPUUECKOIO TOKA HA MAarHUTHYO CTPEJIKY.

17. ONBITEL, JIE€MOHCTPUPYIOIIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHnpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATEIS.

20. U3mepenne KIIJI anmekTpoaBUraTeIbHOM yCTaHOBKH.

21. OnBITBI IO MCCIECAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIUU:
UCCIICJOBAHUE W3MEHEHHUW 3HAYEHWS W HAIPaBICHUS WHIYKIMOHHOIO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMoninHelHOEe ABMKeHUe. CpellHss 1 MTHOBEHHAas
CKOpOCTb T€J1a IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mnpsiMosiHelHoe nBukeHue. (CBoOOgHOE
naaenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepron u yacrota oOparieHus.
JInnerHasa u yrioBasi CKOpocTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTtona. Bropon 3akon Herotona. Tperuii 3akon HeroToHa.
[TpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJla
TPEHUS TTIOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najeHus. J[Buxenue mianetr Bokpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTs 1 nmeperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOGCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynsc tena. MI3MeHenne umiynbca. MIyabC cuiibl. 3aKOH COXPAaHEHHMS
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cui TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEepruu U padoTsl. [loTeHInanbHas YHeprus Telna, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxartou npyxuHsl. Kunernueckas



sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrUH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPI'UH.
Jemoncmpayuu.

1.

o u kAW

9.

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

Habnrogenne MexaHUu4ecKoro JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHue TyTedl W TPAeKTOpUW ABMKEHHS OJHOTO M TOrO K€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.

N3mMepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanre Npu3HaKOB PaBHOYCKOPEHHOTO JIBHXKECHUSI.

Habmronenue nBM>XKEHHS Tella 10 OKPYKHOCTH.

Halnronenne MexaHn4ecKuX sIBJICHUN, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu e€ PaBHOMEPHOM M  YCKOPEHHOM  JBUKCHHUH
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€Ja OT MAcChl T€Ja W JIEWCTBYIOIIEH HAa HETO
CHUJIBI.

HaOmronenue paBeHcTBa CUII PU B3aUMOICUCTBUU TEJL.

N3MeHeHne Beca Tela Mpu YCKOPEHHOM JBUKECHUH.

IIepenaua umiryJsibca Ipu B3aUMOJCHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMIMYJIbCca MPU HEYTIPYTOM B3aUMOICHCTBUM.

CoxpaHeHue uMITyJIbca Npu adCOJIIOTHO YIPYTOM B3aUMOJACHCTBUU.
Hab6nronenune peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU TTPU CBOOOTHOM I1aJICHHUU.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABUKEHUU Teja MOoJ IeCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoncTpynpoBanue TpakTa JJisi pa3roHa U JajJbHEWIIETr0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WIIH TEIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WU JBUKEHUS
1IapyKa 10 HaKJIOHHOM IIJIOCKOCTH.

OmnpeneneHue yCKOpPEHHs] Tejla MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIJKEHHHM 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCSITCA Kak psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIbI
HOPMAaJIbHOTO JABJICHHUS.



Omnpenenenne kodhGUIMEHTa TPEHUS CKOTBKCHUS.
Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenve paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHUU Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. OnpezienieHne  pabOTHl  CHJIBI  YNPYTOCTH TMpU  TMOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUIMTyAa. MareMaTu4ecKuil U Npy>XKUHHbIA MasTHUKU. [IpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKEHHH.

3aryxatomue  koneOaHus.  BwiHyxneHnesle — koneOanus.  Pe3oHnanc.
Mexanudeckue BoOJIHBI. (CBOICTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3ByKa M BbIcOTa TOHA. OTpaxkeHue 3Byka. MHQppa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koyieO0aHuWii T 1104 HEUCTBUEM CHJIIBI TSKECTA W CHIIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOGmronenne BeIHYKICHHBIX KOJICOAaHUM U pe30HaHCa.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKUM PE30OHAHC.

Jlabopamopnwie pabomul u onvimol.

1. OnpeneneHve dYacTOThl W Mepuojia KOJEOAHMH MaTeMaThuecKOoro
MasiTHUKA.

2. Ompepenenuie 4acTOThl U IEPHOJa KOIeOaHU! MPYKUHHOTO MAaSTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpPHOJIa KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT JIJTUHbI HUTH.

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

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

6. OmbBITBI, JEMOHCTPUPYIOIIHE  3aBUCHMOCTH Tepuoja  KoJeOaHwmid
NPY>KUHHOTO MasiTHUKA OT MacCChl IPpy3a U KECTKOCTHU MPYKHUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaECHUS.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.



ONeKTpOMarHuTHOE  MoJie.  DJeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANeKTpoMarHuTHhIX BOdH. Illkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOTO

tenedoHa.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsamonunHeriHoe
pacnpoctpanenue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenune cBera. 3akoH mpenomiieHus cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcmonp3oBaHME MOJHOTO BHYTPEHHETO OTpPa)XE€HUsI B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gydeir B JsmH3e. OnrThueckas cucrema ¢oToanmapara,
MHUKpPOCKONIa M Tejeckomna. [7a3 kak onTuyeckas cucteMa. bIM30pyKoCcTh H
JaIbHO30PKOCTh.

Paznoxenue Oemoro cBera B crektp. Omnbitel Hptotona. Croxenue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenune n300paxxeHU# B IIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTuuecKuii CBETOBO.

Xop nydeit B coOuparonieit JIMH3e.

Xox yder B paCCEUBAIOIEH JIMH3E.

[Torydenue n300pakxeHUii ¢ TOMOIIBIO JIUH3.
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[Tpuniun geiictBus dhoToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tonyuenue 6emoro cBETa MPH CIIOKCHUH CBETAa PAa3HBIX I[BETOB.
Jlabopamopnsie padomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKeHUsI CBETOBOIO Jydya OT yria
MaJICHUS.



2. W3ydeHue xapakTepUCTHK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yrija MPEIOMIIEHUS CBETOBOTO JIy4a OT yIJIa
NaJ€HUS HA TPAHULIE «BO3yX—CTEKIIOM.

4. IlonmydyeHne n3o00paxxeHU ¢ TOMOIIBIO COOMPAIOILEH JINH3BI.
Omnpenenenre GOKYCHOTO pacCTOSTHUS U ONTHYECKON CHJIBI COOMparoLIeil
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONBITBI O BOCHIPHUSATHIO LIBETA NPEAMETOB MPU UX HAOIIOACHUU uepe3
L[BETOBBIE (PUIIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue u NMoromeHne cBeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-uznydeHusi. CTpoeHue aTOMHOTO
anpa. HyxionHas Moaenbs aromHoOro sapa. Msoronel. PannoaktrBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOIO YHCEIL.
DHeprus CBsA3UM aTOMHBIX sAnep. CBsA3p Macchl M dHEpru. Peakiuu cuHTE3a U
nenenus saep. Mcrounnku saeprun ConHua v 3BE31.

SnepHas sHepreTuka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyYEHUW HA IKUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTurka HOHU3UPYIOIIUX U3TyYECHUM.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTUIBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. W3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBLHO-00001HAKOIIHIT MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMaTHU3aluH
U 000OmIeHMsI  MPEIMETHOTO  COAEpX aHUs M ONbITa  JIESATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY J3K3aM€Hy MO (u3uke g o0ydaronmxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeAMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECEeUnBAETCs JOCTHKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0yueHus, (GopMupyercs
€CTECTBCHHOHAYYHAasi I'PaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHUSA
SBJICHUN MPUPOJABI U TEXHUKHU, OBJIAJEHUE YMEHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO pasjelsa peaau3yercs
3a Cu€T TOro, 4To OOYyYarolIMeCs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
npeiaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUU pacro3HaBaTb M HAYyYHO OOBACHSTH
(bu3nUecKue BIEHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbl UCCIE0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BaXHBIX JOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHUIIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

N3ydenne ¢Gu3MKH Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsI HAMPaBJICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yIbTaTOB.

B pesynbTaTe udydyeHus: Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIIer0 00pa3oBaHUs

y obyyatomerocs OyayT copMUPOBaHBI CICAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B

YaCTHU:

e 1) maTpHOTH4Y€CKOT0 BOCIIUTAHUS:

e — MPOSBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOMN
(puznyecKoil HayKu;

e — IIEHHOCTHOE OTHOIIICHHUE K JTJOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DUZUKOB;

e 2) rpa:KIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

e — FOTOBHOCTH K aKTHBHOMY YYaCTHUIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKHX TPOOJIeM, CBS3aHHBIX C TIPAKTHYCCKAM TPUMEHEHHEM
JNOCTH)XKEHUM (PU3UKH;

e — OCO3HAaHHE BaXXHOCTU MOPAIBHO--3TUYECKUX MPUHIIMIOB B JEATEIHHOCTH
YYE€HOrO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:



— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PM3MUECKOW HayKu: €€ rapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHME LEHHOCTH (PU3MYECKOW HAayKH KakK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAKHEMIIEH COCTAaBIISIOIIECH
KYJBTYPBI;

— pa3BUTHE HAy4HOH II0003HATENBPHOCTH, HHTEpPECa K MCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI W  3MOLHMOHAJIBHOIO
0/1aromoJry4us:

— OCO3HaHHWE IIEHHOCTH O0€30MacHoro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTU NpaBWi OE€30MaCHOrO TOBEACHHS Ha
TPaHCIIOPTE, HA JOPOrax, C ANEKTPUUYECKUM U TEIIOBBIM 00OPYJIOBaHHWEM B
JOMAIIIHUX yCIIOBUSAX;

— c(opMupOBaHHOCTh HaBbIKa pe(IIeKCUHM, MPU3HAHUE CBOETr0 MpaBa Ha
OIIMOKY M TAaKOI'0 e MpaBa y APyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE Yy4YacTHE B PEIICHHM MPAaKTUYECKHX 3a]ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIbHOM HAIpaBJI€HHOCTH, TPEOYIOIIHUX B TOM YHCIE U (DUIUYECKUX
3HAHUI;

— MHTEPEC K MPAKTUYECKOMY M3yUYEHUIO NPOo(ecChid, CBSI3aHHBIX ¢ (DU3UKOM;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSA

— OpHUEHTalUs Ha NpUMEHeHHe (U3NYECKUX 3HAHUW JJIs pelIeHHs 3a1ad B
o0JacTh OKpy’Karollel cpelbl, MJIAHUPOBAHUS IOCTYNKOB U OLEHKH HX
BO3MOYKHBIX IMOCIICICTBUN I OKPYKAIOIIEH CPEBI;

— OCO3HaHHE TI00ANBHOTO XapakTepa AKOJOTHYECKUX MpoOJIeM U MyTed HX
pelIeHus;

8) aganTanum Kk M3MEHSAIOIMIUMCH YCJOBHUAM COLMAJILHON W NMPHPOIHOM
cpeabl:

— TOTPeOHOCTh BO B3aUMOJEWCTBUM TMPHU BBINOJHEHUU HCCIEIOBAHUNA U
IPOEKTOB (PM3MYECKON HANpPABICHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUAM
IPYTUX;

— TIOBBIIIEHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
NEATENIbHOCTb;

— OTpeOHOCTH B (OPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4HCie GOPMYIUPOBATH
UJIeH, TOHITHS, TUIIOTE3bI O (PU3MUYECKUX OOBEKTAX U SIBICHUAX;

— 0co3HaHHEe NePUITMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
11)76370:97



e — IUIAHHUPOBAHHWEC CBOCTO PA3BHUTHA B HpI/IO6pCTeHI/II/I HOBBIX (1)I/IBI/I‘{€CKI/IX

3HAHUM;

e — CTPCMIJICHUC aHAJIM3NPOBATH U BLISABIIATHL B3aMOCBA3U ITPHUPOEL, O6IH€CTBa )51

O9KOHOMHMKH, B TOM 4YUCJIC C UCIIOJIb30BaHHUCM (1)H3PI‘-ICCKI/IX 3H&HPII>1;

e — OIICHKa CBOMX JICUCTBUU C y4€TOM BIHMSHHMS Ha OKPYXKAIOIIYIO Cpeny,

BO3MOJKHBIX TJI00aIbHBIX HOCHCHCTBHﬁ.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOECHHsS TporpaMmbl 10 (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0yyatoierocsi OyayT chopMUpoBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHbIC  Y4eOHBbIC  JICUCTBUS,  PEryJSTUBHBIC
yHUBEpCaIbHbIC YUEOHbIC TCUCTBUS.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble IlCﬁCTBPISI

ba3oBble Jiornueckue AeMcTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKALIUUA, OCHOBAHMS TS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PH3NICCKUM SIBICHHSIM;
BBISIBIIATh MPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3YyUYCHUU (PU3NUECKUX
SIBJICHUI U TIPOIIECCOB, JIeJaTh BHIBOJBI C HUCIIOJIb30BAHUEM JI€TyKTHUBHBIX
Y MHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIJIBUTATh THIIOTE3BI O B3aUMOCBS3IX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO perieHus y4eOHOW (u3nuecKon
3aauu (CpaBHEHHWE HECKOJIBKMX BAapUAHTOB PEIICHUS, BHIOOp Hambosee
MOXOJISIIIETO ¢ YYETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUER).

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

WCITOJI30BATh BOIPOCKHI KaK MCCIICOBATEIBCKUI HHCTPYMEHT TTO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIIEHHOMY TIJIaHY OIIBIT, HECTIOXKHBIH
bU3MYeCKUl IKCIIEPUMEHT, HEOOJBINOe HCCIAEAOBaHUE (PU3UMUECKOTO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh M  JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJTyYEHHYIO B X0JI€ UCCIICIOBAHMSI MU SKCTIEPUMEHTA;

CaMOCTOATENLHO (POPMYITHPOBATH 00OOIIEHNS U BBIBOJIBI IO pe3yJbTaTaM
MIPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;



IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHX
MPOIIECCOB, @ TAKXKE BBIIBUTATh MPEINON0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTAX.

Pa6ora ¢ undpopmanmeii:

NPUMEHSTh pa3jIMYHbIC METOJbI, HHCTPYMEHTBI U 3alPOChl IIPU TIOUCKE U
orbope WHGOPMAIIMU WM JIAHHBIX C yYETOM MNPEIIOKCHHON ydeOHOH
bu3ngecKoi 3a1a4u;

aHAJTM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH MH(GOPMAIIHIO
pa3IM4YHbBIX BUJOB U GOPM MPEICTABIICHHUS;

CaMOCTOSITENIFHO ~ BHIOMpaTh ONTHMAIBHYIO (OpMy MpeacTaBIICHUS
uHPOpMAIlMM W WILIIOCTPUPOBATh peIlacMble 3aJa4d  HECIOXHBIMU
CXEeMaMH, JHarpaMMaMHu, HHOU TpaduKoi U KX KOMOMHAIIUSIMH.

KoMMmyHMKaTHBHBIE YHHBeEPCAJbHbIE YYeOHbIe 1eiCTBUSA:

B XO7le OOCYXJeHUsI y4eOHOro Marepuaia, pe3yJibTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 337aBaTh BOTPOCHI IO CYIIECTBY 0OCYKIAEMOMN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC HAa PEIICHHE 3aJadyd W TOJJICpIKaHHe
01arokeIaTeaIbHOCTH OOIICHNS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXICHUSIMHU JPYTUX YYaCTHUKOB
nuasnora, OOHapyKUBaTh Pa3IMYUe U CXOACTBO MO3HIIHI;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUIHO TPEICTABIIATh PE3YJIbTaThl BEITIOJHEHHOTO (PH3NYECKOTO OIBITA
(9KCTIepUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUIYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UUECKOM
poOJIEMBI;

MPUHUMATh IIEJIM COBMECTHOM ACATEIBHOCTH, OPTAaHU30BBIBAThH JICHCTBHUSI
no e¢ JOCTIKCHHIO: pPacHpeNesTh pPOJH, OOCYXIaTh MPOIECcChl U
pe3ynbTaThl COBMECTHOM pabOoThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOICH;
BBITIOJTHATHh CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJibTaTa 1o
CBOCMY HAIpaBJICHUIO W KOOPAWHHUPYS CBOM JECUCTBUS C JIPYTUMHU
YJICHAMH KOMAaH/IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENFHO C(OPMYITHPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA

Camoopranusanus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIlHsIX, TPEeOyIOLUX
TUTS1 petieHust (GU3NISCKUX 3HAHUI;



OPUEHTUPOBATbCA B  PA3JIUYHBIX [OAXOAAX MPUHATUSA  PEIICHHH
(MHIMBUAYaJbHOE, NPHUHATHE PEIICHWs B TPYIIE, NPUHATHE PELICHUN
TpyIIIOoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PeleHUs! (PU3NUECKOM 3aauu WIn
IUTAHAa HMCCIIEJOBAHUA C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBATh MIPEAIaracMble BAPUAHTHI PELICHUH;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IjiaH €€ U3MEHEHHUS],
OOBSICHATh NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  pe3yslbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(¢u3MYECKOTO UCCIEJOBaHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILNX TPYIHOCTEW;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTb ce0s1 Ha MECTO JIPYroro 4eloBeKa B XOJAE CIOpa WU JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIOro;
pU3HaBaTh CBOE MPaBO Ha OIIMOKY NpU pEelIeHUH (PU3NUECKUX 3a/1a4 WIN
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATBI

K xonIty 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh  TOHATHS:  (PU3NYECKHME W  XUMHYECKHE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JABMKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEIHOE), TpPAaeKTOpHs, pPaBHOAECHCTBYIOIIAs
cuJa, nedopmarus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

paznuuarh sBieHus (audQy3us, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OCHIO
BpalllcHUsI, Tepeaadya MAaBi€HUsS TBEPABIMU TElaMH, KUIKOCTIMU U
razamMyd, arMochepHOoe JaBlieHWEe, IUIaBaHUE Tes, MpeBpalleHHUs
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;



pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUU B
OKpy’XKalollleM MHUpe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B TMPUPOJIE:
MpPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBOM M HEXUBOU
MPUPOJIC, NEUCTBUE CUJIBI TPEHUS B IMPUPOJE U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TEJI€ YEeJIO0BEKa, PU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33]a4y B yU4EOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHUS, UCTIOIB3YS
dbu3nyeckue BeNWYUHBI (Macca, 00bEM, IUIOTHOCTH BEIECTBA, BpPEMs,
IIyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSKECTHU, BEC
Telna, CWIa TpEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYEeCKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWIbl, KOXQ(UIMEHT TMOJE3HOTO JEHUCTBUSI MEXaHU3MOB,
KMHETHYECKass U TOTCHIMAJIbHAS JHEPTus), MPU OMNUCAHUM TPABUIHHO
TpakToBaTh  (IU3UYECKUM  CMBICI  HUCIHOJB3YEMbIX  BEIUYUH, HX
0003HAaYeHUs1 W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIME JAHHYIO0 (PU3WYECKYIO BEJIUYHMHY C JAPYTHMMH BEIMYHHAMM,
CTPOUTH TpaprKU N3YUECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
WCIIOJIB3YSI TIpaBUiia CJIOXKEHUs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBeCHs pbryara (OJ0ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
OHEPruM, TpPU HTOM JaBaTh CJIOBECHYIO (HOPMYJIUPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil MpPaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATH MIPUYUHHO--CIICJICTBEHHBIE CBS3HU, CTPOUTh OOBsICHEHUE n3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1—2 JeHCTBHS, HMCHOJB3Yys 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJMYMHBI: HAa OCHOBE aHalln3a
YCJIOBHSI 3a/1a4M 3alHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (hU3UIECKUE
BETUYMHBI B (HOPMYJIBI UM TPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBbIE JJI PEUICHUs 3a/1ay, OLIECHUBATh PEATHMCTUUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETMYNHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(bu3NYECKUX METOAOB, B ONTMCAHUU UCCIIEIOBAHUS BBIIEISATH MPOBEPSIEMOE
npeanosjoxkeHue  (TUmoresy),  pasinyaTb M UHTEPIPETUPOBATH



MOJyYEHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
buznuecKux CBONCTB TEJ: dbopMyIpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyA0BaHMS,
3aIlKChIBaTh XOJ1 OMbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHSI PACCTOSHHS, BPEMEHHM, Macchl Tela,
o0b€Ma, CHUJBI M TEMIEpaTypbl C HCHOJIb30BAHHEM aHAJIOrOBBIX U
U(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[IOKa3aHUS MPUOOPOB C Y4YETOM
3a/IaHHON a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYrol € HCMOJIb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHW JIBH)KECHHS TeEla, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YJUIMHEHHS NPYXKUHBI, BBITAIKUBAIOMIEH CUJIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJI0, YCIOBUI
IJIaBaHUs TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), y4aCTBOBATH B
IUIAHUPOBAHUM  Y4E€OHOrO MCCIEOBaHUSA, COOUpaThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPeJIO)KEHHOMY IIaHy, (DUKCHUPOBATH
pe3ynbTarhl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHJE
MPEIOKEHHBIX TaONMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJibTaTam
VICCJIEIOBAHNS;

POBOJUTh KOCBEHHbIE H3MEpPEHUs (U3NYECKUX BEIMYUH (TUIOTHOCTb
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKECHHS,
NABJIEHUE  BO3AyXa, BbITAJIKMBAIOLIAs  CHJIA, JIEWCTBYIOIIAas  Ha
NOTPYKEHHOE B JKUIKOCTH TENO, KOAD(PHUIIMEHT TMOJE3HOTO eHCTBHS
NPOCTBIX MEXaHU3MOB), CIEAysl MNPEIJIOKEHHOW WHCTPYKUUU: MPHU
BBINIOJIHEHUHU H3MEPEHHM COOMpPATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYEHHE HCKOMOW BEJIMYMHBI;

COOJTI0OIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyZI0BaHUEM;

yKa3bIBaTh MPUHLMUIBI JACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JUHAMOMETpP, COOOIIAIOIIHNECS COCYAbl, OapoMerp,
phlyar, MOJABUKHBIN U HETTOABUKHBIN OJIOK, HAKJIOHHAS! INTOCKOCTH;
XapaKTepu30BaTh MPUHIMUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HA KX ONUCAaHUA (B TOM YHUCIE:
NOAIIMIIHUKY, YCTPOMCTBO BOAONPOBOJA, THAPABIMYECKHNA IMpecce,



MaHOMETP, BBICOTOMED, OPLUIHEBOI HACOC, ApEOMETP), UCIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA MU HEOOXOAMMBIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU 11 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KAIOIIEH Cpesie;

OCYUIECTBJIATH OTOOpP HWCTOYHMKOB HH(opMmanuu B HHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIHXCS
3HAHUW W TYyTEM CpaBHEHUS Pa3JIMYHBIX MCTOYHUKOB BBIJEIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS NPOTHBOPEYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCITIOJIb30BATh MPHU BBIMOJHEHUN YUYEOHBIX 3aJaHUl HayYHO--TIOMYJIIPHYIO
JUTEPATYPY  (PU3UUECKOrO0  COJEpKaHMs, CIPAaBOYHBIE MaTepHalbl,
pecypcbl cetu HTepHEeT, BialeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBanusi ”HGOPMAILIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOILIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINKN (HU3UIECKOTO COIEPKAHUS, B TOM
yucie nyOJuYHO JAeNaTh KpaTKue COOOILIEHHS O pe3yJibTaTax MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHUNA, MpPU H3TOM TIPAMOTHO MCHOJIb30BATh
M3YYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIUJICHUE MTPE3EHTALIUEH;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHHUM paclpeeisTh
00s3aHHOCTH B TpyNIE B COOTBETCTBUM C MOCTABICHHBIMHU 3aJadyaMH,
CIIEIUTh 3a BBHINIOJIHEHHEM IUIAHA JEWCTBUI, aJEeKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JIEATCNBHOCTh  TPYMIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arpETraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC Tela, HACBHIIECHHBIH M HEHACBHIIIEHHBIH Map, BIAXKHOCTh
BO3/lyXa, TEMIEepaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOW JBUTATEb,
JJIEMEHTAPHBIN JIEKTPUYCCKUM 3apsill, JIEKTPUUYECKOE I10JI€, IIPOBOJIHUKU
Y JUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;

pasznuyarh SBJICHHs (TEIUIOBOE pPAaCIIMPEHHE W C)KATHE, TEIUIoNepenaya,
TEIUIOBOE PABHOBECHUE, CMAYMBAaHME, KANIMJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJEHCAllUsl, IJIaBICHHUE, KpUCTalIu3auus (OTBEpIAEBAaHUE), KUIICHUE,



Temionepeaaya (TerI0npOBOHOCTD, KOHBEKIIUS, U3JIyUYEHUE),
ANIEKTpU3aIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKIIHS)
[0 OIMCAHUI0 MX XAPAKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBICHNUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3MUCCKUX SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MIOBEPXHOCTHOE HATSHDKEHUE M KANWUIAPHBIE SBICHHUS B MPHUPOJE,
KpUCTAJUTbI B mpupojae, u3zinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOoJIOCOB, POJIb MarHUTHOTO MOJS IS JKU3HU Ha
3emiie, MOJISIPHOE CHSIHUE, IPHU 3TOM MEPEBOJANTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (U3UUYECKUX
SIBIICHUI;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3Ys
bu3ndeckue BeTUYUHBI (TEMIIepaTypa, BHYTPEHHSISI YHEPTUS, KOJIUYECTBO
TEIUIOThI, YJI€JIbHAsI TEIJIOEMKOCTh BEIIECTBA, VyJAEJNbHAas TEIUIOTa
MJIaBJICHUSI, YyJENIbHAas TeIIoTa MapooOpa3oBaHus, YjelbHAas TEIIOoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MAalllMHbl, OTHOCUTEIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHUUN 3apsj,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIICHUE MPOBOJIHUKA,
yAENbHOE  CONPOTUBIIEHWE  BeElIecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOTO TOKa), TMpPU  ONHUCAHWUU TMPABUIBLHO  TPAKTOBATh
(U3UYECKUIT CMBICIT UCTOJIb3YEMbIX BEJIWYWH, O003HAUCHUS U €IUHUIIBI
bU3MYeCKUX BEJIMYMUH, HAXOAWTHh (HOPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEITWYMHAMHU, CTPOUTH Tpaduku
H3YUYCHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;

XapakTepu30oBaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3YSI OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO--KUHETUYECKONH TEOpUH
CTPOCHHMS BEIIECTBA, MPUHLNN CYNEPHO3ULMU MOJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH OMa Jyis yyacTKa LelH, 3aKOH
JIxoyna—JleHnia, 3aKOH COXpaHEHMs DHEpPruy, IPU HTOM JaBaTh
CJIOBECHYIO0 (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3MUYECKHE TPOIECCHl M CBOWCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTEPa: BHIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh O0BSICHEHUE U3 1—2 JTOTHYECKUX



IaroB ¢ Omopod Ha |—2 W3y4YeHHBIX CBOMCTBA (DM3MUECKUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEUCTBUS, HCHOJB3YysS 3aKOHBI U
dbopmybl, CBs3bIBatONIME (PU3MYECKHUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIOBUSL 33/la4yd 3alKCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX U1 PEIIeHHs 3aJadyd, BBIOMpATh 3aKOHbI MW  (POPMYJIbL,
HEOOXOJUMbIe aJisi €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CPABHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh MpPH MOMOUIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONUCAHME HCCIEIOBAHUS, BBIJCIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUS, A€IaTh BBIBOIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
bu3HYeCcKUX CBOMCTB Tell (KaNWLISIPHBIC SIBICHHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIEepaTypbl, CKOPOCTU MPOLIECCA OCTHIBAHUS U
HarpeBaHusl TMPU H3IYUYCHUH OT I[BETa H3JIy4aromie (morjoaromei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3alUs TEel U B3aUMOJEUCTBUE
JIIEKTPUYECKUX  3apsl0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJM3allMsl MArHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHWUTOB, JEHCTBUS
MAarHuTHOTO TMOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJEKTPOMArHWTA,
CBOMCTBA DJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
poBepsieMble MPEANONOKEHHs], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, OTUCHIBATH XO]1 OTIBITA U (HOPMYITUPOBATH BHIBOIBI;
BBIIIOJHATG ~ NOPSIMBIE  WU3MEPEHUSA  TEMIIEPATypPbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX TPHUOOPOB U JATYMKOB (M3HUUECKUX BEIIMYWH, CPAaBHUBATH
pEe3ynbTaThl U3MEPEHUM C YIETOM 33JJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETMUUHBI OT
IpYyro C UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEUYEHUS U yAEIBHOIO COITPOTUBIIEHUS BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHMK, OT HAIPSHKEHHWsT Ha  NPOBOJIHMUKE,
UCCIICOBAHUE IMOCIEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUN
MPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAaHOBKY H
BBITMIOJHATh M3MEPEHUs, CJeIysl MPEeaoKEHHOMY IJIaHy, (HUKCHPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJIUIl U TpadHKOB,
JI€JaTh BBIBOJIBI IO PE3YJIbTATaAM UCCIENOBAHNS;



IPOBOANTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COMPOTUBICHHE NPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHUPOBAaTh W3MEPEHHs, COOUpPAThH
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIENysl MPEAJIOKEHHOU MHCTPYKLUH, U
BBIUNCIISATh 3HAUECHNUE BEJINYMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKkTepU30BaTh MPUHLMIBI JIEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HX ONHUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JICKTPUUYECKON IHEPTHH, SIECKTPOOCBETHUTEIHHBIC
NpUOOPHI, HArPEBATEIbHBIE ANEKTPOIIPUOOPHI (IPUMEPHI), IIEKTPUUECKHE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMUS O CBOWCTBax (DPM3MUECKUX SIBICHUH U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HU3MEPHUTEIHHBIC
npuOoOpbl MO CXeMaM H CXEMAaTHYHBIM PHUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKON, PEOCTaTr), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Heneil ¢ mocne0BaTeNbHBIM U MapalJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas yclIoBHbIE 0003HAYCHHSI SJIEMEHTOB DJIEKTPUUECKUX IETIEeH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
PAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpubopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY’KaIOIIEH Cpe/Ie;

OCYIIECTBJISATh, TMOUCK WHPOpMau (U3HUUECKOTO COJICpKaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M NTYTEM CpaBHEHUs
JIOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIH MOXKET OBITh HEIOCTOBEPHOI;
WCTIOJTb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33JaHUI HAyYHO--TIOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOTOo COAEpX aHHs, CIPAaBOYHbIE MaTepHabI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHMS,
0000mass wHMOPMAIMI0O U3 HECKOIBKUX HCTOYHUKOB (PU3HUECKOTO
COAEpKaHusi, B TOM 4UHUCJIE MyOJUYHO TMPEACTABIATH PE3YyJIbTaThl
MPOEKTHOM WJIM HCCIIENOBATENIbCKON NEATEIbHOCTH, MPU 3TOM I'PaMOTHO



UCIONIb30BAaTh HM3YYCHHBIM TOHATUWHBIA ammapar Kypca (U3HKH,
COIPOBOKJIaTh BBICTYIUICHUE IPE3CHTALNEMN;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHHA (PU3UIECKUX
IPOLIECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYNIE B COOTBETCTBUHM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJICANTH 3a BBIIIOJHEHUEM IUIaHA ACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIad B
NEATEIBHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKATHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K xoHIy 00ydeHus B 9 kJacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUM:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCU€Ta, MAaTEepUalibHAsl TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, AedopmMarius
(ympyrasi, miacTHYecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IMEPEerpy3ku, LEHTP TSKECTH, a0COJIIOTHO TBEPAOE TEIO,
LEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTb,
CIEKTPBI UCITYCKAHMS U TOTJIONIEHUS, alib(a-, 6eTa- 1 raMMa-u3IIy4eHHs,
W30TOIIBI, IAEPHAS] SJHEPreTUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHXKEHUE, CBOOOJIHOE
IIaJICHAE TEJI, PABHOMEPHOE IBUKEHUE 110 OKPYKHOCTH, B3aUMOJECHCTBUE
TeJ, pEaKTUBHOE ABIM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYK/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHENHOE PACIpOCTPAaHEHUE, OTPAKEHHUE W TPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeIoro cBeTa B
CHEKTp U CIOXEHHE CHEKTPAJIBbHBIX ILBETOB, JHUCIIEPCHsS  CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITy4YEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHbIX (U3MYECKUX SBJIICHUUA B
OKpyXarolieM Mupe (B TOM uuciae (QU3MUYECKHE SBICHUS B MPUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE TIaHET COJIHEUHON CUCTEMBI, PEAKTUBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCIPUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHNE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 53XO, IB€Ta Tel,
ONTUYECKHUE SIBICHUA B MPHUPOJAE, OMOIOTHMUECKOe AEWCTBHUE BUIMMOTIO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIyYEHHUH, €CTECTBEHHBIN
panvoaKTUBHBIN (POH, KOCMHUYECKHE Iy4YH, PaJAMOAKTHBHOE H3ITyYCHHE
NPUPOIHBIX MHUHEpAJOB, JIEWCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha



OpraHu3M 4eJIOBEKa), NPH 3TOM IEPEBOAMTH MPAKTUYECKYIO 3aJadyy B
y4eOHY10, BBIACIATh CYIECTBEHHBbIC CBOMCTBa (MpHU3HAKU) (PUINUECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€NI U (PU3NUECKHUE SIBICHUS, UCIIOIb3YS
¢u3znyeckue BENUYMHBI (CpEeHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTbh, YIJIOBAas
CKOPOCTb, CHJIa TPEHUS, CWia YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC TeNa, HUMIYJbC Tela, HWMIIYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas DHHEPIUsl Tena,
IOJHATOrO0 HAJ IOBEPXHOCTBIO 3€MIJIM, NOTEHUMAIbHAS JHEPIUs CKAaTON
NPYKUHBI, KUHETHYECKas SHEpPrus, IOJHAs MEXaHW4YecKas »>SHeprus,
NEPUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMIICHUS CPENIbl), IPU OMHCAHUU
IPAaBWIBHO TPAKTOBATh (DPU3MUECKUN CMBICA HCIOJb3YEMBIX BEJIWYHH,
0003HAaYeHUsI U EIWHULBl (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTHMMH BEIMYHHAMM,
CTPOUTH I'papMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULIMA CHJI, NPUHIUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOI0O U MacCOBOTO YHCEI
OpU SJACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH
OPUYUHHO--CIIEJICTBEHHBIE ~ CBSI3M, CTPOUTH OOBACHEHHWE u3 2-3
JIOTHYECKHX ILIAaroB C OMOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacuéTHble 3adaud (omMparoIIMecss Ha cUcTeMy u3 2-3
ypaBHEHUI), UCTIOIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLIUE (U3UUECKUE
BEJMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHbIE NaHHBbIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJUCTUYHOCTh IIOJYUYEHHOTO 3HA4eHUs (PU3NYECKOU
BEJINYMHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(Gu3MYECKUX METOMNOB, MCIONb3YysI OMHCAHHE HCCIETOBAHMS, BBIACIATH
IIPOBEPSAEMOE IIPEAINOJIOKEHNE, OLICHMBATh IPAaBWIBHOCTh IOpsJKa



OPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATDH
pe3yNIbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
(¢u3nyecKux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEPHUOAA KOJeOaHUN NPYKUHHOIO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYNKHUHBI U HE3aBUCUMOCTh OT
aMIUTUTYIBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PaCIIpOCTPaHEHUE CBETA,
pasioKeHue OeNoro cBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajle U CBOMCTB H300pa)K€HHsI IpeaMera B coOuparomien
JUH3€, HAOMIOJEHHE CIUIOIIHBIX W JIMHEMYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0Opy/nOBaHUs, OMNHUCHIBATH XOJ OMbITA © €ro  Pe3yJbTaThl,
(GbopMyIHpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEee 3HAYeHUE HU3MeEpSIeMOl BeIMYMHBI ((DOKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda M3MepeHus
(M3MepUTEILHOTO TPUOOPaA);

IPOBOANUTH MCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JBHKEHHHM O€3 HayaldbHOW CKOpPOCTH, Mepuoia
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrIja MaJeHus W yria MpeIoMJeHHs] OT yIia
NajJicHus): IUIAaHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpAaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IMOJYYEHHOW 3aBUCUMOCTH
¢bu3nYecKX BEJIWYMH B BUJIE TaOJUIl U TrpaduKOB, J€JIaTh BBIBOJBI IO
pe3yybTaTaM UCCIeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs: (U3NYECKUX BEJIWYUH (CpenHsis
CKOpPOCTb M YCKOpDEHHE Tejla TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOI(PPUIUEHT
TPEHUSI CKOJBKCHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWH MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOMpArOIIe JIMH3BI, PAJANOAKTHUBHBIN  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIEMysl MPEII0KEHHOW HHCTPYKIIUNH, BBIYUCIATH
3HaYCHUE BEJIMYMHBI U aHAJIM3UPOBATH MIOJyUYEHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTU U3MEPEHUI];

co0JII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
000pyI0BaHUEM;



pa3iauyaTh OCHOBHBIE NPHU3HAKM M3YyUYEHHBIX (PU3NYECKUX MOJENeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/IPa;

XapaKTepu30BaTh MPUHIMIBI  JACHCTBUS HU3YUYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OMNHCAHUA (B TOM YHCIE:
CIHIOMETP, MOATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIEKTPOCKOMN, JO3UMETp, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHMM U  HEoOXonumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PEIICHUU Y4YEOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl JIs
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKaJie U COOUpArOLEeH JTHH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 oOecrieueHusi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3J0POBbS U COOJIOACHMS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIEeH cpeie;

OCYIIECTBIISITh TOWUCK HMHPOpPMAIMK  (PU3NYECKOTO COACpKAHUS B
HHuTepHeTe, caMoCTOATENbHO (OPMYIHPYsI MOMCKOBBIN 3alpoc, HAXOAUTh
NyTU ONpeEeNIeHUs] JOCTOBEPHOCTH IMOJYyYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUH U IOTIOJTHUTEIbHBIX UCTOYHUKOB,;

MCTIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUIl HAyYHO--TIOMYJISPHYIO
JUTepaTypy  (QHU3MYECKOTO  COACpX aHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcbl cetd VIHTepHeT, BiaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMALIMU U3 OJJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
myOJIMYHO TPECTABIATh Pe3yIbTaThl MPOSKTHOM WIIM UCCIIEN0BATEIbCKOM
NEeSTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIONb30BaTh  HM3YyUEHHBIH
NOHSATUWHBIN amnmapar Hu3y4yaeMoro pasjena (U3MKH U COINpPOBOXKAAThH
BBICTYIUUICHUE TIpe3eHTaluell ¢ y4€ToM OCOOCHHOCTEH ayJIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
n/n NporpamMmbl Bceero Kontposbubie IIpakTuueckue (undposbie)
PaGoThI PaGoThI o0pa3oBaTe/ibHbIE
pecypchl
Pa3nen 1. ®dusuka u e€ poJib B IO3HAHMH OKPYKAKOIIEr0 MUpa
11 ®dusuka - Hayka o Ipupoze 2 Bu6mmoteka [JOK
https://m.edso0.ru/7f416194
1.2 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 bu6nunorexa LIOK
https://m.edso0.ru/7f416194
1.3 du3nYecKue BEITUNYNHBI 2 1 bubnuoreka [IOK
https://m.edso0.ru/7f416194
Hroro no pazneny 6

Pa3nea 2. IlepBoHayaibHble CBeJeHHUS O CTPOEHHUH BelllecTBA

2.1 CrpoeHue BemecTsa 1 1 bubmuoreka [IOK
https://m.eds00.ru/7f416194

2.2 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 2 bubmuoreka [IOK
BENIEeCTBa https://m.edsoo.ru/7f416194

2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 2 bubmuoteka [IOK
https://m.edso00.ru/7f416194

Hroro mo pazneny 5
Paznen 3. /IBu:keHUe U B3auMojeiicTBUE Te

3.1 MexaHn4eCcKOe ABIKCHHE 3 bu6nunorexa LIOK
https://m.edso00.ru/7f416194

3.2 WNuepuus, Macca, IIOTHOCTh 8 1 1 bu6nunorexa LIOK



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

3.3

Cuia. Bunsr cun

Uroro no pazgeny

10 1 3

21

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

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

Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ta30B

4.1 HaBnenue. [lepenaya naBiaeHust TBEPABIMUA 3 bub6nmoreka [IOK
TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194

4.2 JlaBneHue XuaKOCTH 4 bubmmoreka [JOK
https://m.eds00.ru/7f416194

4.3 ATMOC]epHOE TaBICHHE 5 bubmmoreka [JOK
https://m.eds00.ru/7f416194

4.4 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 9 1 2 bubmuoreka [{OK
B HUX T€IIO https://m.edso0.ru/7f416194

Hroro no pazgeny 21

Pa3nea 5. PaGora 1 MOIIHOCTD. JHEPIrus

5.1 Pab6ora u MmomHOCTH 2 bu6mmoteka IIOK
https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 6 2 bubmmnoreka HOK
https://m.edsoo.ru/7f416194
5.3 MexaHuueckasi 3HEPTust 4 1 1 bubmuoreka [IOK
https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 11



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

IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne Tema ypoka KoJsun4yecTBo 4acoB Hdara DJIeKTPOHHbIE
n/m Bcero Kontpoubnbie IIpakTnueckme  HM3Y'CHHH ungposkie
PadoThI PadoThI oOpa3oBaTe/ibHbIE
pecypcsl

1 ®u3nka — HayKa 0 IpUpo/Ie. 1 04.09.23
SIBnenns npupoasl MHCTpyKTa) 110
Tb.

2 Hekotopsie pu3nyeckne TepMUHBI. 1 06.09.23
MeTo/1bl HAy4HOTO TTO3HAHMSI.

3 dusnyecKue BeIUIHHBI U UX 1 11.09.23
U3MepeHue

4 ToyHOCTH U OTPELIHOCTh 1 13.09.23
U3MEPECHUM.

5 JlaGopatopHas pabota Nel 1 1 18.09.23 bubmuorexa [IOK
«OmnpeneneHue UEHbI 1€IEHUS https://m.edsoo.ru/ff09f72a
U3MEPUTEIIBHOTO TPUOOpay.

6 ®dusnka u e€ BIUSHUE HA PAa3BUTHE 1 20.09.23
TEXHUKU.

7 Crtpoenue BemectBa. OMBITHI, 1 25.09.23 bubnuotexa [JOK
JIOKA3bIBAIOIIME TUCKPETHOE https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA

8 BpoyHnoBckoe nBuxenue. Juddysus 1 27.09.23 bubmuorexa [JOK
B ra3ax, )KHJKOCTSIX U TBEPABIX Teax. https://m.edsoo.ru/ff0a013e

9 JlaGopatopHnast paborta Ne 2 1 1 02.10.23

((I/ISMepeHI/IC PasSMEPOB MAJIbIX TCID».



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10 B3aumnoe nputsxkenue u 04.10.23
OTTAJIKUBAHUE MOJICKYJI.

11 ArperaTHble COCTOSHUS BEIIECTB. 09.10.23
Paznuuue B MOJIEKYJIIPHOM CTPOSHUU
TBEPABIX TEJ, )KUJIKOCTEH U Ia30B.

12 O06o0meHue 1Mo pazaeiny 11.10.23 but6mmoreka [IOK
«ITepBoHauanbHbIE CBEACHHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEIIECTBAY

13 MexaHnueckoe NBUKECHUE. 16.10.23 bu6nmorexa LIOK
PaBHOMEpHOE U HEpABHOMEPHOE https://m.edsoo.ru/ff0a05c6
JIBUOKCHUE

14 Cxkopoctb. Enununel ckopoctu 18.10.23 Bbu6mmoteka [JOK

https://m.edsoo.ru/ff0a079c

15 Pacuer nmyTu v BpeMeHU IBUKEHUS 23.10.23 bu6nmorexa LIOK

https://m.edsoo.ru/ff0a0ae4

16 [TpstmonMHENHOE PABHOYCKOPEHHOE 25.10.23
JIBUOKEHUE. Y CKOPEHHE.

17 WNuepuus. 06.11.23 bubmuoreka [JOK

https://m.edsoo.ru/ff0a0c10

18 BsauMonelictBue Te. 08.11.23

19 Macca tena. Enuauier Maccsl. 13.11.23
M3mepeHue Macchl Tejla Ha Becax.

20 JlaGoparopHas pabota Ne 3 15.11.23
«/3mepeHne Macchl Tenna Ha
PBIYQKHBIX BECaxX.

21 [TmoTHOCTH BemecTBA. 20.11.23 but6mmoreka [IOK

https://m.edsoo.ru/ff0a0fee

22 JlaGopatophas pabota Ne 4 22.11.23



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

«M3mepenne o0bEMa TEI.
JlaGopaTtopHnast pabora Ne 5
«OrpeniesieHue MIOTHOCTH TENay.

23 Pacuér maccel u 00bEMa TENA 10 €ro 27.11.23
IUIOTHOCTH.

24 Pemenue 3amay 1o teme 29.11.23 but6mmoreka [JOK
«MexaHndeckoe JBHKECHUEY, https://m.edsoo.ru/ff0al23c
«Maccay, «I110THOCTB BelecTBay.

25 Kontponbnas paborta Nel mo teme 04.12.23
«MexaHn4ecKoe JABIKEHUEY,

«Maccay, «IlnoTHOCTb BelecTBay.

26 Cuna. SBnenne tsarorenus. Cuna 06.12.23
TSKECTH.

27 Cuna ynpyroctu. 3akoH ['yka. 11.12.23

28 CBs13b MEXly CUJION TSKECTH U 13.12.23
Maccou tena. Bec Tena.

29 Cuiia TSKeCTH Ha JPYTUX IJIaHeTax. 18.11.23 bubnuoteka [IOK
Pu3nyecKue XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502

30 JlaGopatopHas pabota Ne6 20.12.23 bubmuotexa [IOK
«HccnenoBanne CUIbl yIPYTOCTH. https://m.edsoo.ru/ff0al8cc

31 Junamomertp. JlaboparopHas pabota 25.11.23 bubmuorexa [IOK
No7 «['pamyupoBanue npyXUHbI U https://m.edsoo.ru/ff0al1778
U3MEpPEHHE CUJT TUHAMOMETPOMY.

32 CroxeHue IByX CHUJI, HallpaBJIE€HHBIX 27.12.23 bubnuotexa [JOK
110 OJTHOM MPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHozelicTByrOIas CUII

33 Cwita Tpenus u e€ Buasl. TpeHue B 15.01.24 bubnuotexa [JOK

MIPUPOJIE U TEXHUKE

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

34 Jlaboparopnas pabota Ne§ 17.01.24 bubnmoreka [JOK
«Hccnenosanue 3aBUCUMOCTH CHIIEI https://m.edsoo.ru/ff0alcc8
TPEHUS CKOJILKEHUS OT TUIOIIAIN
COTIPUKOCHOBEHUS TN
MPYKUMAIOIEH CUITBD».

35 Pemenue 3agau mo remam: «Bec 22.01.24 bubnuorexa [JOK
tenay, «I'paduueckoe n3o0pakeHne https://m.edsoo.ru/ff0alde0
cum», «Cunel», «PaBHOACHCTBYIOIIAS
CHII»

36 KonTpoapHas padora Ne2 mo Temam 24.01.24
«Bec Tenay, «I'papuueckoe
n300pakeHue crin», « CHIIBD,

«PaBHOJIEHCTBYIOIIAS CHII».

37 HaBnenue. EnMHUIIBI TaBICHUS. 29.01.24 bubmmoreka [JOK

https://m.edsoo.ru/ff0a20a6

38 JlaBnenue ra3a. 3aBUCUMOCTh 31.01.24 bubmuoreka [JOK
JaBJIEHU ra3a oT 00bEMa, https://m.edsoo.ru/ff0a2376
TEeMIEPATypPhI

39 [Tepenava naBnenust TBEPABIMU 05.02.24 bubnuoteka [IOK
TeJIaMH, KUIKOCTSIMH U Ta3aMH. https://m.edsoo.ru/ff0a25b0
3akon [lackans

40 JlaBjieHME B )KUJIKOCTH U Tase, 07.02.24 bubmuoreka [IOK
BBI3BAHHOE JEHCTBHUEM CHIIBI https://m.edsoo.ru/ff0a2718
TsbKkecTH. Pacué€r maBneHus Ha JHO U
CTCHKH COCY/Ia.

41 Pemenue 3agau no teme «JlaBienue B 12.02.24 bubmuoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH [lackamsa» https://m.edsoo.ru/ff0a2826

42 CooOrmaromnuecs COCyIbI 14.02.24 bubnuoreka [JOK

https://m.edsoo.ru/ff0a2970
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43 Bec Bozmyxa. AtmocdepHoe 19.02.24 bubnmoreka [JOK
JlaBJIeHUE https://m.edsoo.ru/ff0a2b5a
44 N3mepenue atMochepHOTO JaBICHHUS. 21.02.24 bubnmnoreka [JOK
OneitT Toppuuennu https://m.edsoo.ru/ff0a2da8
45 bapometp-anepoua. Armocdeproe 26.02.24 bubmuoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Manomertpsl. [lopiineBoit 28.02.24
JKUJKOCTHBIN Hacoc
47 IM'uapasnuueckuii mpecc 04.03.24 bubmmoreka [JOK
https://m.edsoo.ru/ff0a3136
48 JelicTBHE KUJIKOCTH U Ta3a Ha 06.03.24 bubmmoreka [JOK
MOTPYKEHHOE B HUX TEJO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
49 JlaboparopHuas padota Ne 9 11.03.24 bubamnoreka [JOK
«3y4eHne BbITaJKUBAIOUIEH CUJIBI, https://m.edsoo.ru/ff0a33fc
JICHCTBYIOIIEH Ha MTOTPYKEHHOE B
KHUJIKOCTH TEJIOM.
50 [1naBanue Ten. [lnaBanue cyoB. 13.03.24 bubnmnorexa [JOK
Bosgyxomnnasanue. https://m.edsoo.ru/ff0a3a96
51 JlaGopatopHnas paborta Ne 10 18.03.24
«BbIsIcCHEHHE yCTOBHII MIaBaHUS Tell
B KHUJIKOCTHY.
52 Pemenne 3amau no rTemam 20.03.24
«ApxuMenoBa cuia», «Y CIIOBHS
TUTABAHUS TEJ.
53 Pemenune 3amau no remMam: 01.04.24 bubmuoreka [JOK

«ITnaBanue cynos.
BosznyxomnaBanuey, «JlaBienue

https://m.edsoo.ru/ff0a3654
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TBCPABIX TCJI, )KH[[KOCTCﬁ " ra3oB»

54 Kontpoisbnas padora Ne3 o teme 03.04.24
«/JlaBiieHHE TBEPIBIX TEJ, JKUIKOCTEU
U Ta30BY.

55 Mexanudeckas padborta 08.04.24 bubnuorexa [JOK

https://m.edsoo.ru/ff0a3f82

56 MormHocTh. Enuaunel MolHOCTH 10.04.24 but6mmoreka [IOK

https://m.edsoo.ru/ff0a3f82

o7 [IpocTeie MexaHu3Mbl. Phruar. 15.04.24
PaBHOBeCuE cuit Ha ppryare

58 MoOMEHT CHUJIBL. 17.04.24

59 Poruaru B TexHuke, ObITY U IPUPO/IE. 22.04.24 bubmmoreka [JOK
JlaGopaTtopnast pabota Ne 11 https://m.edsoo.ru/ff0a478e
«BbIsSICHEHHE yCIIOBUSI PABHOBECHS
pbIyara

60 bnoku. «30510T0€C MTpaBUIIO 24.04.24 bubmmoreka [JOK
MEXaHUKW. https://m.edsoo.ru/ff0a48a6

61 Pemenue 3amau no teMe «Y CIIOBHA 29.04.24
paBHOBECHSI phIUaray.

62 KoaddunmenT noneznoro neicTBust 04.05.24
MeXaHHU3Ma

63 JlaboparopHas padota Ne 12 06.05.24 bubmmoreka [JOK
«Onpenenenue KIIJ] npu nogséme no https://m.edsoo.ru/ff0a4c48
HAKJIOHHOM INIOCKOCTH.

64 MexaHnueckast PHEpTHsl. 08.05.24 bubmuorexa [JOK
Kunernueckas u moreHInaabHas https://m.edsoo.ru/ff0a4252
SHEPTHUs

65 [IpeBpaienue 3Heprun. 3akoH 13.05.24 bubmuotexa [JOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

COXPAaHCHUS SHCPIUH.

https://m.edsoo.ru/ff0a4360

66 Kontponbnas padora No4 o teme 1 15.05.24

«PaboTa 1 MOIIHOCTH. DHEPTHSI».
67 PesepBHbIil ypok. Pabora ¢ TekcTamu 1 20.05.24 bubmuoreka [{OK

o tTeMe "MexaHnueckoe aBHKeHHE" https://m.edsoo.ru/ff0a4ee6

68 PesepBHeIii ypok. Pabora ¢ TekcTamu 1 22.05.24 bubnmnoreka [JOK

1o TeMe "JlaBneHue TBEPABIX TE, https://m.edsoo.ru/ff0a4ffe

JKAIKOCTEN U ra3os"
OBIIEE KOJIMYECTBO YACOB I10 68 11

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka: 7-i knacc: 6a30BbIid ypoBeHb: yueOHuK, 7 kiacc/ [lepsimkun .M.,
NBanoB A.U., Axunoneproe o6mectBo «M3narensctBo «IIpocsemienuey
®dwusznka: 7-i kiacc: 6a30BbIN YPOBEHBb: COOPHUK BOMPOCOB M 3a7a4: y4eOHOE
nocobue/ A.E.Mapon, E.A. Mapown, C.B.Ilo3olickuii, AKITMOHEPHOE 0OIIECTBO

"IIpocBemienue"

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
®wuszuka: 7-i Kiacc: 6a30BbI YPOBEHb: METOAMYECKOE MOCOOUE K YUEOHUKY
N.M.Ileppimikuna, A.1.NMBanosa/ O.A.Uepaukosa, C.H.I'manenkos,

B.B Kynpsenes, AkiinonepHoe oodmectBo "IIpocBemenne"

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://urok.apkpro.ru/?ysclid=Imm1kgadas544565072

https://myschool.edu.ru/
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