


MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm oOydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEIbHOCTD
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboUueii MpOTrpaMMBbI IO YI€OHOMY TIPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 (pu3nUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa, MPEIOCTaBIsIeT Haubojee sICHbIe
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHus COCTOUT B (POPMHPOBAHUU €CTECCTBEHHOHAYYHOW TPAMOTHOCTU U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CJICIYIONUMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BBHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpETEHUE HHTEpeca W CTPEMJICHHS OOydYalomuXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yUCHHS OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANIEHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOJATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHue 3HAaHUM O  JUCKPETHOM CTPOCHHMHM  BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITI0JIb30BAaHUEM bu3nUecKux MOJIETICH, TBOPUYECKUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(poOpManuend (HU3NIECKOTO COJEp KAHMS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
Kiacce — 68 yacoB (2 daca B Hegmeno), B 9 kinacce — 102 gaca (3 yaca B HeZel0).

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



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMxcs, CIHUCKa AKCIICPUMEHTAIBHBIX 3aJaHui, MpeaIaraeMplx B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COJEPXAHUE OBYUYEHUA

7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BennuuHbL. 3Mepenune @usnmueckux BenuuuH. Puznyeckue
npudopsl. [lorpenHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBEeHHOHAy4YHBII METOJl TMO3HAaHUs: HAOJOJIEHHWE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabOmoaemMoro aByieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.
2. ®uznyeckue npuOOPHl M MPOLEeaypa MPSAMBIX U3MEPEHUIN aHAJIOTOBBIM U
U (GPOBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpeneneHne LEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypbl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpA U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OOJibIlle BhICOTa
MyCKa.

Paznen 2. IlepBoHayasibHbIe CBEJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wuactul BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTUIl C
temrnepaTypoii. bpoyHoBckoe nBwxkenue, auddys3us. B3aumoneiicTBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnroneHnue OpOoyHOBCKOTO JABMKECHHUS.

2. HabGmonenue nuddyzum.

3. HabGmonenue ~ sBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIAKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SlBnenve wuHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenue CKOpOoCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaGmronenue sBieHUs HHEPLIUH.
4. HabGmnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBHUM TEIl.
5. CpaBHEHHME Macc 10 B3aUMOJEHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBUXKEHHUS (IIapHUKa B SKHJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.

3. Omnpexenenue MIOTHOCTH TBEPAOTO Tea.



4. OmbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
NPYKUHBI OT TPUIOKEHHOW CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCHMOCTh JaBJICHUsS raza OoT oO0b&ma, TemmepaTypsl. l[lepemaua maBieHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBmaTmyeckune
MAalIMHbl. 3aBUCUMOCTh JaBJICHMS >KMJIKOCTH OT TiyOuHBL. ['mapocrarnueckuit
napajokc. Coobarouecs cocynpl. ['uapaBinueckne MEXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emud. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJIE€HUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCUMOCTBD JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenada naBaeHUs KUAKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

o Uk w NP

3aBUCHMOCTD BBITAIKABAIOIICH CHUJIBI OT 00BEMA MOTPYKEHHOM YacTH Teja
U TNIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIIOBHE IIaBaHUSA TEJI: IUIABAHUE WM MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOIICHHUS INIOTHOCTEHN Tea U KUJIKOCTH.

N

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOTpy>KEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CUJIbI, JCHUCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJTKUBAIOIIEH CUIIBL, IEMCTBYIOLIEN HA TEIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITbl, JEMOHCTPUPYIOLIAE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUIAKOCTH, OT 00hEMA MOTPYKEHHOMN B )KUIKOCTh
YacTH TEJNA U OT IJIOTHOCTH JKUJAKOCTH.

5. KoHcTpyupoBaHne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU W
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.



Pa3znen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanunueckasi pabota. MOIIHOCTS.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHs pblyara. [IpumeHeHne npaBuiia paBHOBECHs pbldara K 0J10Ky. «3010Toe
npaswiio» Mexanuku. KITJ[ npocteix Mexanu3MoB. [IpocTbie MEXaHU3MBI B OBITY U
TEXHHKE.

Mexannyeckass sHeprus. KuHeTnueckas U TMOTEHIMANbHAS JHEPTUS.
[TpeBpaleHre 0OJHOTO BH/Ia MEXAaHUUECKOW SHEPIUU B Ipyroi. 3aKOH COXpAHEHUs
HHEPrUH B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHNU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIBHON MTOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHS pblyara.
3. H3zmepenue KII/l HaK1IOHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUs MEXAHUYECKON SHEPIUH.
8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Mogenu TBEPAOTO, >KUIKOTO U Ta3000pa3HOTO COCTOSIHMM BeIlECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHKCHUSA
gactull. BuyTtpeHHsisi sHeprusi. CnocoObl HW3MEHEHUs] BHYTPEHHEW SHEpruu:
TerIonepeaaya u CoBepiieHue padoTsl. Bubl Terionepeaaun: TemIonpoBOHOCTD,
KOHBEKIIHS, U3IIyYEHHE.

KonudecTBo TemioTel. YaenpHas TEMIOEMKOCTh BEIIECTBA. TeMIoo0MeH U
TEIUIOBOE paBHOBeCHME. YpaBHEHHWE TeruioBoro OanaHca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpATypbl KWUIIEHHS OT aTMOC(epHOro
JTaBJICHUS.

BnaxxHocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPAHUS.



[Mpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPAILLEHUS] SHEPTUU B TEIJIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

L ® N o

HaGmronenre 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenue nuddysun.

HaOnroienue siBeHnii cMauMBaHUs U KalWIISIPHBIX SIBJICHUN.
HaOmroieHue TenioBoro pacuimpeHus Ted.

N3meHeHne naBieHUs ra3a MpyU U3MEHEHHH 00bEMa W HAarpeBaHUU HWJIU
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxyakIeHUE TIPU COBEPIIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHuH paboThl BHCIIHUMH CHUJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabGnrogenue noctosiHCTBA TeMIIEpaTyphl P MJIaBJIECHUU.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHHs] BHYTPEHHEH DSHEpPruuM Tejla B pe3ylibTaTe
Terionepeaayy U paboThl BHEITHUX CHUJI.

HccnenoBanue sBJEHUSI TEIUIOOOMEHA MPU CMEIIUBAHWUU XOJIOTHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM LIUITUHIPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaeabHOW TEIUIOTHI TJIaBJIEHUS JIbJIA.

Paznen 7. djekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHX 3apsaoB. B3aumoneinicTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onekrpudeckoe noJie. Hanpsxk€HHOCTh 3iieKTpudeckoro mnoiist. IlpuHnmn
CYIIEPIIO3ULINU DIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U T'a3ax.

Onekrpudeckass unenb. Cumia  TOka.  ODNEKTPUYECKOE  HaAINpsKEHHE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
JU1s yyacTka nen. [locinenosarensHoe U apauiesibHOE COEUHEHNUE ITPOBOAHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOnexkTpuyecKre enu U MOTPeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBIKAHHE.

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MaruutHoe mosie 3eMJIM W €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarHuTHOE 1OJ€e ANEKTPUUECKOro TOKA. [[puMeHenne anekTpoMarauToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISl HA POBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSTHHOTO  TOKa. Mcmosib30BaHME  DIIEKTPOJABUIATENIeM B  TEXHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. CnocoObl MTOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DJIEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DIeKTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTAaTUYECKAS] HHAYKIHS.

3aKOH COXPAaHEHMS SJIEKTPUUYECKHUX 3apsI0B.
[TpOoBOJHUKH W TUDJICKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. ['a30BbIii pa3ps.

12. I3MepeHue cuiibl TOKa aMIIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenne dIeKTpUYeCKOTrO HANPSKEHUS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3anmoencTBre MOCTOSHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOXKXHOCTH pa3IeICHUs IIOJI0OCOB MarHNTA.
MonenupoBaHuE€ MarHUTHBIX I1OJIEM MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1osje Toka. DJIEKTPOMarHurT.

JleficTBrEe MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
DJIEKTPOABUIATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW MHTYKLIHH.

OmnbrTer apanest.

3aBUCHUMOCTh HANpPABJICHUS HWHAYKIHOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomel u onvimol.

1.

o u kw

10.
11.

12.

13.
14.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHHH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JBJIEKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOM 11€TH MOCTOSHHOTO TOKA.
W3mepenure U peryaupoBaHie CHIIbI TOKA.

N3mepeHune U peryJupoBaHUe HAIIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEUYHOIO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBuia CIHOXKEHUS HAINPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Ajii CWIbl TOKa NPU NapajuyieIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucrope.

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

Onpenenenne KIIJ[ HarpeBaTesns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.



15. 3yuenne MarHuTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MPU UX 00bETMHEHUN
Y Pa3JICJICHNH.

16. MccrmenoBanue 1€MCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJICHCTBUS
KaTYIIKHU C TOKOM U MarHuTa OT CHJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 31E€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBI 1O UCCIECOOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
UCCIICNOBAHUE W3MEHEHHUW 3HAYEHHWS W HAIpPaBJICHUS WHIYKIHOHHOTO
TOKA.

9 KVIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUS. PaBHOMEpHOE NPAMOJIMHEUHOE
nBrkeHue. HepaBHoMmepHoe mpsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHEHOe JBHkeHue. (CBoOoaHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepmon u dacrora oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HproToHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeTr Bokpyr Comuna. IlepBasg kocmuyeckas CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalleHusl. MOMEHT cuiibl. LIeHTp TsixecTH.

Nmmynbe Tena. I3mMeHeHne ummyibea. MITynbCe cuiibl. 3aKOH COXPAHEHHMS
MMIYyJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cuil TSKECTHU, YNPYTroOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas SHEPTUS Tela, MOJHATOTO HaJl
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHsS] MEXaHUYECKOU
SHEPIUH.

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHE TyT€ W TPACKTOPUI IBUKEHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO IBUYKEHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHHS TeJla IO OKPY>KHOCTH.

HabmtoieHue MexaHn4ecKux sIBJICHU, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIEHO
KaOuHeTa (QU3UKH.

3aBHUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HA HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysbca py B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabmtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHne MEXaHUYECKON SHEPTrUu pH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUU TEJa MOJT 1€ HCTBUEM
IIPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela NpPU PABHOYCKOPEHHOM JBHKEHHUU I10
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU IMPHU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rumoTes3bl: €ciu MPH PaBHOYCKOPEHHOM JBMKEHHH Oe3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KaK PSAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.



9. OmpeneneHune padOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBHKEHUH TeJa 10
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a ¢
WCIIOJIb30BaHUEM HETIOIBHYKHOTO M TIOIBUKHOTO OJIOKOB.

11. MI3yueHue 3aKOHa COXPAHEHUS IHEPTUU.

Paznen 9. Mexann4yeckue KoJie0aHMsl M BOJIHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
AHEPIUH IPH KOJIeOATEIHPHOM JIBHUKEHUH.

3aryxaromnme — kojeOaHus.  BeIHyXAeHHbIe — KojiebaHus.  Pe3oHaHc.
Mexannueckue BoOJiHBL. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble W
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomKkocTh 3Byka M BbicOTa ToHa. OTpakeHue 3Byka. MHGpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue xosieOaHUM TEI MO AECUCTBUEM CHJIIBI TSKECTU U CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaoOmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
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. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte padomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCHMOCTH TIepHO/Ia KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TMIEPHOJIa KOJeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl Ipys3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  TMepHoja  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaIeHUS.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BOJHBL.  CBolCTBa
aneKTpoMarHuTHbeIX BOJH. Illkama snekTpomarHuTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znea 11. CBeroBble siBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [mockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. VICIoOnb30BaHME TOJMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop myyent B muH3ze. OnTudeckas cucrema goToarmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontryeckas cucrema. bam3opyKkocTh U JaabHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyuenne n300pakeHUi B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ yder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIUH3.

[Tpuniun gevictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomydyeHue 6e0ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnmenoBanue 3aBUCUMOCTH yIJIa OTPaXCHUSI CBETOBOTO Jyda OT yrjia
TaJICHUSL.

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B IUIOCKOM 3epKaie.
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3. HccrnenoBanue 3aBUCHMOCTH yTJIA MPEIIOMIICHUSI CBETOBOTO JIyda OT yriia
MaJICHUS Ha TPAHULIE «BO3LyX—CTEKIION.

4. IlomydeHnue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIVH3BI.

6. ONBITHI 0 Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

7. ONBITHI TI0O BOCHPHSATHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHedaThie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpOEHHE aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npepaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apSAJOBOTO WU MACCOBOIO YMCEIN.
OHeprusi CBsI3M aTOMHBIX saep. CBsA3p MAacChl W JHEpruu. Peakumm cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

SAnepnas sHeprervka. JleWCTBUS pagUOAKTUBHBIX HW3JIYYEHUN HA >KUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnromeHue CIUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccrnenoBaHue TPEKOB: M3MEPEHHE SHEPTUM YACTHUIBI 1O TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. H3mepeHue paaroakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIuu
1 00001IIeHUS TPEIMETHOTO COJIEP KaHUs U OTBbITA JIEATEIIbHOCTH, IPUOOPETEHHOTO
NPy HU3YyUYCHUH BCEro Kypca (DU3UKH, a TaKXKe JJIsi MOJATOTOBKM K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HMKEe NIl 00ydJarolmuxcs, BHIOPABIINX ITOT
y4eOHBIN MpeIMeT.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeUnBaeTCsl JOCTHKEHUE MPEIMETHBIX U



METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAYy4YHass IPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (DU3mdeckue
ABJICHUS, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, peElaTh 3aJa4yd, B TOM YHCIE
KA4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHATBHO IEITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaau3yeTcs 3a
CYET TOTO, UTO OOYUAIOIIMECS BBITIOIHSIOT 33JJaHUsI, B KOTOPBIX UM TMpeIaraeTcs:
HAa OCHOBE TOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBICHATH
bu3nUecKkue SBICHUS B OKPYKAIOIIEH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;
UCII0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHUCIIE I MPOBEPKHU TMIOTE3 U MOJIYYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbICE OCHOBBI Ham0OJIe€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.
INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAMPABICHO
Ha JIOCTWKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.
B pesynbraTe n3ydeHus: Gu3NKA Ha ypOBHE OCHOBHOI'O 00IIIero o0pa3oBaHus
y oOyuarorierocss 0yayT copMHpOBaHBI CICAYIOIMKNE TUIHOCTHBIC PE3YIbTAThI B
YacTH:
e 1) mMaTpMoTHM4ECKOro BOCIMTAHUA:
e — MPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
busnuecKkol HayKu;
e — IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX -(DU3UKOB;
e 2) rpaKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS
e —TOTOBHOCTbH K aKTUBHOMY YYaCTHIO B 0OCY>KJICHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYCCKUX MPOOJIEM, CBA3aHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHIKEHUH
busuKy;
e — OCO3HaHUE BAXHOCTU MOPAIBHO-3THUYECKUX MPHUHIIMIIOB B ACSATEIHHOCTU
Y4E€HOTO;
e 3)3CTETHYeCKOro BOCIIUTAHMSA:
e — BOCHPUATHE ICTETUYECKUX KauecTB (PM3UYECKON HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:



— OCO3HAaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
[IO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAXKHEWIIEH COCTaBIIIOIIEH
KYJbTYPBIL;

— pa3BUTHE HAYYHOU JIO0O3HATEIHPHOCTH, WHTEpPEca K HCCICI0BATEIHCKON
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbI 3I0pPOBbS W  3MOLMOHAJILHOIO
0J1aroNnoJIy4us:

— OCO3HaHHE IIEHHOCTH O0€30MacHOro o0pa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXHOCTA TIPaBUJI OE€30MAaCHOTO TIOBEACHHS Ha
TpPaHCIOPTE, Ha JOpOrax, C SJEKTPUUECKUM U TEIUIOBBIM 00OpYyJOBaHUEM B
JOMAIIHUX YCIJIOBHSIX;

— chOpMUPOBAHHOCTb HaBbIKa pehJIEKCUH, IPU3HAHKE CBOETO IIPpaBa Ha OIIMOKY
1 TAKOTO K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOIr0 BOCIUTAHUS

— AKTUBHOE y4YacTHUE B pPEIICHUWU MPAKTHUYECKUX 3a/ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3alid, ToOpojia, Kpas) TEXHOJIOTUYECKOM U
COIMaJIbHOM HAPABICHHOCTH, TPEOYIOIIMUX B TOM YHUCJIC U PU3HMUECKUX 3HAHUM;
— UHTEPEC K MPaAKTUUECKOMY U3YUYEHUIO Tpodeccuid, CBI3aHHBIX ¢ (PUBUKOI;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

— OpHUEHTAallUi Ha TPUMEHEHHE (PU3NYECKUX 3HAHWUW I PEIICHUs 3aaad B
00JIaCTU OKpY’KAIOIIeH Cpenabl, TJIaHUPOBAHMS TOCTYIKOB W OLEHKH UX
BO3MOXHBIX ITOCJICICTBUU JIJIs1 OKPY’KAIOILIEN CPEbI;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa HKOJOTMYECKUX MpoOieM U MyTel ux
pelieHus;

8) aganTanum Kk M3MEHSIOMIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIHOM
cpeabl:

— NOTpeOHOCTh BO B3aUMOJECHCTBUHU TIPU BBIMOJHEHUM UCCIEIOBAHUM U
MPOEKTOB (DM3UYECKOW HAIMPaABICHHOCTHU, OTKPBITOCTH OMBITY W 3HAHUSAM
IPYTUX;

— TIOBBIIICHUWE YPOBHS CBOEH KOMIIETCHTHOCTH 4Yepe3 MPAKTUUYECKYHO
NeATEIIbHOCTD;

— MOTPEeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (DOPMYIUPOBAThH
UJICH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

— OCco3HaHHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTCHTHOCTEH B 00JaCTH
busuKy;

— IUTAaHUPOBAHHUE CBOEr0 PA3BUTHUS B NPUOOPETEHUM HOBBIX (PUIMYECKUX
3HaHUM;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U TIPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3HUECKUX 3HAHUM;



e — OILIGHKa CBOMX JEUCTBUH C y4€TOM BIMAHMS Ha OKPYXAIOIIYIO CpEe.y,

BO3MOKHBIX TJTOOQIBHBIX HOCJ'IGI[CTBHFI .

METANIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOCHHS IPOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOygaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATIbHBIC YICOHBIC NEHCTBUA,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBHUS,  PETYJISTUBHBIC
YHHUBEpCaJbHbIC yueOHbBIC TCHCTBUS.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

Bba3oBble Jjornueckue a1eiicTBUA:

BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(ssBNIEHU);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PaCCMaTPUBAEMbIX (paKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUUMHHO-CJICACTBEHHBIC CBS3M MPH U3YYCHHH (U3NYECKUX
SIBJICHUI U IPOLIECCOB, J1€JIaTh BHIBOBI C UCIIOJIb30BAHUEM JI€TYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIIBUTATh THUIOTE3bI O B3aUMOCBS3SIX
(bU3NYECKUX BEJIMYNH;

CaMOCTOATENLHO BBIOUPATh CIIOCOO pelieHus yueOHou pusndeckoil 3agaun
(cpaBHEHME HECKOJIbKMX BapHAaHTOB pelleHusi, BbIOOp Haubosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

Bba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH IO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MYeCKul IKCIIEPUMEHT, HEOOJBINIOE HCCAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA TMPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIIHIO,
MOJTYYEHHYIO B XOJI€ UCCIJICIOBAHUS WUJIH IKCTICPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHUS M BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, NCCIICIOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:



MPUMEHSTh Pa3IUIHBIC METObI, THCTPYMEHTHI U 3aMpPOCHI MPU MTOUCKE H
orOope WHGOPMAIMKA WJIA JAHHBIX C y4ETOM TMPEIIOKECHHOW Y4eOHOU
bu3ngecKoi 3a1a4u;

aHAIIM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH MHPOPMAITHIO
Pa3IMYHBIX BUJOB U (hOPM IMPEICTABIICHHS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMAIMU W WUTIOCTPUPOBATH peIIaeMble 3aJa4ll  HECIOKHBIMU
CXeMaMH, IuarpaMMaMiu, HHOU TpadrKoi M X KOMOMHAIIASMU.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0Jie 0OCYXJeHUsl y4eOHOro marepuana, pe3yiabTaToB J1aOOpaTOPHBIX
paboT ¥ IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMBI 1
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa PEIICHUE 3aJadyd W TOJJICpIKaHHC
0J1aroxenaTeIbHOCTH OOIICHHMS;

COTIOCTABJISATh CBOM CYXIEHHUS C CYXICHUSAMH JIPYTUX YYaCTHHUKOB
nuanora, OOHapyXUBATh Pa3IMIUE M CXOACTBO ITO3HIIHIA;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;
MyOJUYIHO TPEICTABIISATh PE3YIbTAThl BHITIOJHEHHOTO (PU3NYECKOTO OIBITa
(9KCIIepUMeHTa, UCCIIeI0BaHUs, TIPOCKTA);

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIUBHIYaTbHON
paboThI IPH PEIIEHUH KOHKPETHOU (PU3MYEeCKOl mpoOIeMbl;

MPUHUMATh IEJIM COBMECTHOM JCATEIHHOCTH, OPTaHU30BBIBATH JICUCTBUS
mo e€ JOCTMXKCHHUIO: pacHpeaeNisiTh POJd, OOCYXKIaTh MNPOLECChl U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHS HECKOJBKUX JIFOCH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTAsT KAaY€CTBEHHOTO Pe3yjIbTara 110
CBOEMY HAIIPaBJICHUIO U KOOPJIUHUPYS CBOU ACHUCTBUS C IPYTUMHU WICHAMH
KOMaH/IbI,

OIICHUBAaTh Ka4eCTBO CBOCTO BKJIAJia B OOMIMKA MPOIYKT IO KPUTEPHIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYyaIUsAX, TPEOYIOITUX
JUTSL petieHust (GU3NIECKUX 3HAHUM;

OPHUEHTUPOBATHCS B  PA3NMMYHBIX MOAXOAAX TMPHUHATHUS  PEIICHUN
(vHIMBUAYyaTbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSITENTLHO COCTaBJISATh AJITOPUTM PEIIeHUs (PU3UUECKON 3a1aun WIn
TJIaHa HUCCIEJOBAaHUS C YYETOM HMEIOIIUXCS PECYypPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPEIiaraéMbie BAPUAHTHI PEIICHUN;



Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECJICKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYaIlMHU U MIPeJiarath mjiaH €€ u3MEHEHUS;
OOBSCHATh NPUYMHBI  JOCTWKEHUS  (HEIOCTHKEHHS]) Pe3yJIbTaToOB
NEeSATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEILHOCTH (B TOM YHWCIIEC B XOJ BBIOJIHEHUS
(GU3MYECKOTO HWCCICAOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHUBIIMXCS CHUTYyallui, YCTAHOBJIEHHBIX OIIMOOK,
BOZHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa IeJIU U YCIOBUSAM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€ CIIopa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTroro;
MPU3HABATh CBOE MPABO Ha OIMIMOKY MPHU peHIeHUH (HU3NIECKUX 3a]a4 UIH
B YTBEPIKJCHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIbTATDBI

K xoHI1y 00yueHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIONIB30BaTh  MOHATHS:  (U3MUecKMe M XUMHUYECKHUE  SIBJICHMS,
HaOJII0/IeHNE, SKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYyJla, arperaTHble COCTOSIHMS BellecTBa (TBEpHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, pPABHOJAEUCTBYIOIIAS
cuJa, nedopmanus (ympyras, MJIacTUYECcKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sABieHus (auddy3us, TEMI0BOE JABUKECHHE YACTHI] BEIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEpPHOE JABWKEHUE, HWHEpIus,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHUs], lIepe/iaya AJaBICHUS TBEPABIMU TE€IAMHU, KUJKOCTSIMU U ra3aMu,
atMoc(epHOe [aBJCHHE, IUIaBaHUE TeJ, IMPEBpAllleHUs MEeXaHWYEeCKOU
HHEPrUMr) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE HM3YyYEHHBIX (U3MUECKUX  SBICHUH B
OKpY’)XalollleM MHupe, B TOM 4YHcie (U3HUECKHUE SIBICHUS B TMPUPOJIE:
MpPUMEPHI JIBUKEHUSA C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOH M HEXKUBOU
npupoje, ACUCTBUE CHUJIbI TPEHUS B NPUPOAE U TEXHUKE, BIMSHHE
aTMOC(EPHOIO JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHuE pbIO, phluard B
TEJe YeJOBEeKa, MPU STOM NEPEBOAUTH MPAKTHUUECKYIO 3a7]auy B yueOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKHU) (PU3UUECKUX SBICHUI;



OTKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N M (PU3UUYECKHUE SIBICHUSA, UCTIOIb3YS
duznyeckre BeMMYUHBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMsl, ITyTh,
CKOPOCTb, CpEIHssA CKOPOCTb, CUJIa YIIPYTOCTH, CUJIA TXKECTU, BEC Tela,
CUJia TPEHMUSI, 1aBlieHuE (TBEPIOTO TENa, JKUAKOCTH, ra3a), BEITAIKUBAIOIIAS
CWia, MEXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(PUIIMEHT TOJNE3HOTO JACHCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMAIbHASL SHEPIHsl), NpH ONUCAHUU MPABHIBHO TPAKTOBATH
(u3NYECKUI CMBICI UCTIONb3YEMbIX BEJIMUHMH, UX 0003HAYEHUS U €TUHULIbI
(¢u3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3YS MpaBUJIa CIOKEHUs CUJl (BJOJb OJHOM IpsiMoit), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumeza, MpaBUIIO paBHOBeCHs pbluara (0J10ka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (DOPMYJIUMPOBKY 3aKOHA H
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3UUECKUE SIBICHUS, POLIECCHI U CBOMCTBA TE€JN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JIOTUYECKUX I1aroB ¢ Onopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4eHHOM (PU3NUEeCKON BEIUMYMHBI,

pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bu3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH MPOBEPSIEMOE
MPeAnosoKeHre (THnoTe3y), pa3indaTh U UHTEPIPETUPOBATH MMOTYUEHHBIH
pe3ysbTaT, HaxOJIUTh OLUIMOKM B XOJE ONbITA, JAeNaTh BBIBOABI MO €ro
pe3yabpTaram;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bu3nYecKuX CBOMCTB Tel: (POPMYITUPOBATH IPOBEPSIEMbIE MPEATION0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJI0KEHHOTO 000pYy10BaHUS, 3alIUChIBATh X0
OmbITa U (HOPMYIUPOBATH BHIBOBI;

BBIIIOJIHATD MPSMBIE U3MEPEHUS PACCTOSAHMSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUIIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U



uGpOBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHHUS MPHUOOPOB C YYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JPYrofl C HCIOJNIB30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PaBHOMEPHO ABMXKYILETOCS TeJIa OT BPEMEHU JBUKEHHUS TEJIa, CUIIbl TPEHUS
CKOJIbKEHHUSI OT Beca Tela, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHJIBI TPEHHSI OT IUIOIIAIH COMPUKOCHOBEHMS TEI, CHUJIBI
YyIOPYTrOCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
HOrpyXKEHHON YacTU Tejla U OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYKEHO TEJIO, YCIOBUMN
TUTAaBaHMSI TEJ, YCIOBHMI pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM ~ Y4eOHOTO HCCIEAOBaHWs, COOMpAaTh YCTAaHOBKY U
BBINOJIHATh WM3MEPEHUs, CIeNysl MPEeNJoKEHHOMY IUIaHy, (UKCUPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKHUX BEIMYMH B BHUJE
NPEJIOKEHHBIX Ta0Nuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3ybTaTaM
UCCIICIOBAHMS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MYECKHX BEIUYUH (TJIOTHOCTD
BELIECTBA )KHUJIKOCTHU U TBEPAOIO TeJla, CUJIa TPEHUS CKOJIbKEHUS, 1aBJICHUE
BO3/lyXa, BbITAJIKHUBAIOUIasl cUja, JCHCTBYIOIIas Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEeHT TMOone3HOro  JNEWCTBUS  MPOCTHIX
MEXaHHU3MOB), CIEIys NPEIIONKEHHOW WHCTPYKLIMHU: TPH BBHIMOIHCHUN
U3MEpPEHUl coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYeHHE UCKOMOU BEJIMYUHBL;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIYar, HOJBMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTD;
XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX OmMHUCaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO  BOJAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUI M HEOOXOIUMBbIC (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUUW B TOBCEIHEBHOU
XKU3HU JJ obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOJIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY’KAIOLLIEH CpEIE;



OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmanuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW M TYTEM CpPAaBHEHUS PpA3UYHBIX HCTOYHUKOB BBIJCIATDH
UHPOpPMALINIO, KOTOpasl SBISIETCS MPOTHUBOPEUYMBOW WM MOXKET OBITh
HEJI0CTOBEPHOIA;

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YYE€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JauTepaTypy GU3HUECKOTo COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetn HMHTepHeT, BnajgeTb NpUEMaMH KOHCIEKTUPOBAaHHMA TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
cOo3/1aBaTh COOCTBEHHbIE KPAaTKHUE NMHUCHMEHHBIC U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHHKOB MHGpOpMaIuu (HU3HUECKOTO CONEPKaHUSA, B TOM
YHClie MMyOJIMYHO JIeTIaTh KpaTKHUEe COOOIICHHSI O pe3yIbTaTaxX MPOEKTOB WIIH
y4€OHBIX HCCIEIOBAaHUM, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN
HNOHATUWHBIN anmapaT Kypca (U3UKH, CONPOBOXKAATh BBICTYIUICHHUE
MPE3CHTAIUEN;

IpU BBITIOJTHEHUH YYE€OHBIX MPOCKTOB M HWCCIEIOBAHHA paclpeeNiaTh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBHHU C IOCTABICHHBIMH 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JACWCTBUN, aJEKBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYIIbI,  BbICTpPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonIy 00ydeHus B 8 kJacce nmpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBHYKCHHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSTHUS BEILIECTBA, KPUCTALINUYECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI DHEpPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUIN 3apsil, SIECKTPUUYECKOE MOJIe, MPOBOIHUKHI
U IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MAarHUTHOE T10JIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpeHHEe M CKaTHhe, Terionepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHHUE, KANWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJIEHCAIMsl, IUIABJIEHUE, KpUCTauIM3auus (OTBEpAEBaHUE), KHUIICHHE,
Temjonepeaaya (TEnI0mPOBOHOCTb, KOHBEKIIHSI, U3IIy4YEHUE),
AJIEKTPU3AIUs TeJl, B3aUMOJICHCTBHUE 3apsJIOB, JIEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHWE, B3aUMOJCHUCTBUE MArHUTOB, ICUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsE UHIYKITUS)
10 ONHCAHMI0O UX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3WYECKHX SBICHUUA B
OKpY’)KalollleM MHpe, B TOM 4HcCie (U3UYECKHE SIBICHHS B MPUPOJE:



MOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPUPOJE,
KpUCTaulbl B mpupoae, u3iydyeHne ConHia, 3amep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend moIroCcoB, poJib MATHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMJIe,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBJICHUU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN U (PU3NUYECKUE SIBJICHUS, UCTIOIb3YS
bu3nueckue BeTUYHMHBI (TeMIepaTypa, BHYTPEHHSSI SDHEPTusl, KOJIUYECTBO
TEIUIOTHI, yJeNbHasg TEIJIOEMKOCTh BEIECTBA, YAEJIbHAas TEIUloTa
IUIaBJICHUS, YJelbHas TeIuIoTa NapooOpa3oBaHMs, YJ€ldbHAas TEIJIOoTa
CTOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAaIIMHbl, OTHOCUTENBHAS BJIAYKHOCTh BO3/1yXa, JIEKTPUYECKUAN 3apsi, cCuila
TOKa, DSJIEKTPUYECKOE HANpsHKEHHE, COMNPOTUBJIEHUE IPOBOJHHKA,
yZI€JIbHOE COMPOTHUBIICHUE BEIIECTBA, PA00Ta U MOLIHOCTH AJIEKTPUUECKOTO
TOKa), MpPU OMNHCAHUU TPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCIIOJIb3YEMBIX BEJTUYMH, 0003HAYEHUS U €UHUIIBI (PU3NUECKUX BEJINYMH,
HaXoAUTh (POPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
IPYTUMHU BEJIMYMHAMM, CTPOUTH TpaUKM H3yUYEHHBIX 3aBUCHUMOCTEHN
(bU3NYECKUX BEJINYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U IPOILECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUH
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMHN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa 1l yyacTKa 1enu, 3aKOH
Jlxxoyns—JIeHua, 3aKOH COXpaHEHUs! SHEPTUH, IIPU 3TOM J1aBaTh CJIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3allMCHIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBCHEHHUE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUIA,
buznyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3aJadyd B 2—-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHallu3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX JUJI  peUIeHHs] 3aJayd, BBIOMpATh 3aKOHBI U (POPMYIIBI,
HEOOXOuMbIe M €€ pelieHus, MPOBOAMTH pPAacu€Thl U CPABHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NIECKON BETMUHHBI C U3BECTHBIMU JAHHBIMU;



pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(Gu3MYECKUX METO/OB, HCIONb3ysS OMHCAHME HCCIECIOBAHMS, BBIICISATH
IPOBEPSAEMOE MPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpSJIKa
MIPOBEJCHUSI UCCIIEIOBAHUs, J€JIaTh BBIBO/IBI;

IPOBOJUTH OMbBITHI O HAONIONECHUIO (PU3UYECKUX SBJICHUM WU
$uznyeCKuX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/[yXa OT ero 00bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHWsl MpPU MU3IYYEHUH OT LBETa H3Iyyaromed (MOTJIONIAroIIei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUIAKOCTU U
IJIOIAAn €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOoB, B3aUMOJIECUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allsl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBUSA
MarHuTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DBJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IIPOBEpPSAEMbIE MPEINOJI0KEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000pyA0BaHUs, ONKUCHIBATH X0O/1 ONbITAa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHUS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIaKHOCTH
BO3/lyXd, CHJIBI TOKA, HANPSIKEHHUS C HCIOJIb30BAHMEM aHAJIOIOBBIX
npuOOpPOB M JATYMKOB (DU3MYECKUX BEIMYWH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIFOTHON MOTPEIIHOCTH;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM MPSAMBIX HU3MEPEHUH  (3aBUCHMOCTD
CONPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IOIEPEYHOrO
CEYEHMS U Y/IEJIBHOIO COITPOTHUBIICHHS BELIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHOIO M MapajlIeIbHOTO  COEIMHEHHM
IPOBOJHMKOB): IUIAHUPOBATHh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TpaUKOB, 1eTaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEeI0BaHNUS;

INPOBOJUTh KOCBEHHbIE HU3MEpPEHUS (PU3NYECKUX BeIWYUH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CJI€Iysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMUMHBI;

COOJTI0IaTh MpaBUJIa TEXHUKN 0€30MaCHOCTH TIPH padoTe C J1ab0paTOpHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPUHIUMBI JCUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM UUCIIE: CUCTEMA



OTOIUICHUSI JOMOB, THTPOMET, MapoBasi TypOUHa, aMIEPMETP, BOJIBTMETP,
CUETYMK OJJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeIIbHbIC ANEKTPOIPUOOPHI (npumepsr), ANEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
duznyeckre 3aKOHOMEPHOCTH;

e pACIO3HABATh NPOCTHIE TEXHUYECKHUE YCTPOWCTBA U HU3MEPUTEIBHBIC
npUOOPHI MO CXEMaM M CXEeMAaTHUYHBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKHX Ienell ¢
ITOCJIEA0BATENBHBIM U MapAJUICIbHBIM COCTMHEHUEM JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LETNEN;

e TMPUBOAUTH MpUMEpPHl  (HAXOAUTh HUHPOpPMAIMIO O  TIPUMEPaAX)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HH I oOecrnedeHnsi 0€30MacHOCTU MpU 00palieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO MOBEJICHMS B OKPYKAIOIIEH CpelIe;

e OCYHIIECTBIISAITh MOMCK HUHpOpMauu (U3NYECKOTO COJACpKAaHUS B
NHTepHeTe, Ha OCHOBE HMMEKOIIMXCA 3HAHUM W IIYTEM CPaBHCHUSA
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIACISTH HHPOPMALIKIO, KOTOPAs! ABJISIETCS
MPOTUBOPEUYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;

e HCIOJB30BaTh MPHU BBHIMOIHEHUU y4E€OHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTo COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetru HrepHeTr, Bianere MNpuéMaMM KOHCIEKTUPOBAHUS  TEKCTAa,
npeodpazoBanusi THGOPMAIIUU U3 OJTHOWU 3HAKOBOUW CUCTEMBI B JPYTYIO;

e CO3/1aBaThb COOCTBEHHBbIE MUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOLIEHUS,
0000mass wmHDOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COJIep KaHMsl, B TOM YHCJIE MyOIMYHO MPEACTABIATh PE3YJIbTAThl TPOCKTHOM
WJIM MCCIIEI0BATENBCKOM AESTEIbHOCTH, IPU ’TOM I'PAMOTHO HCIIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIM anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIICHUE MIPE3EHTALUCH;

e TMpPHU BHINIOJHCHUH YYCOHBIX TPOEKTOB M WCCICIOBAHUN (DU3NIECKUX
IPOLIECCOB paclpeeNiaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
ITOCTABJICHHBIMM 3aJ]a4aMH, CJICIUThH 3a BBIIIOJHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
JESATENBbHOCTD TPYIIbL, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K koHniy oOyuenus B 9 kijiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTcu€Ta, MaTepualbHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIDKCHHS, Aehopmarius
(ympyrasi, mjacThuyeckasi), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KoeOaHus U
BOJTHBI, 3BYK, HH(GPA3BYK U yIbTPa3BYK, dJICKTPOMArHUTHBIE BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTh M JadbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M TOTJIOIIEeHU, allb(a, OeTa- U ramMMa-u3IydyeHus,
W30TOIIbI, SIZIEPHAs SHEPTETUKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHXKEHHE, CBOOOJHOE
MaJIcHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBIKEHUE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTpPaKCHHE
3ByKa, MNPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPAXKECHHUE U TMPEOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUE OeIoro cBeTa B
CIEKTp U CJOXXEHUE CIHEKTPAIbHBIX I[BETOB, JIUCIEPCUS] CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B TPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB IKHUBOTHBIMH,
3eMIICTpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 53XO, I[B€Ta Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIEC, OMOJIOTHYECKOE IEUCTBHE BUAMMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO HW3IIYYCHHM, €CTECTBEHHBIN
pPaMOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAAUMOAKTUBHBIX W3JIyYCHUNH Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA Tel M (PU3MUECKHE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BeNMYMHBI (CpelHSsT M MIHOBEHHas CKOPOCTh Tella IpHU
HEPAaBHOMEPHOM JIBIKCHHUH, YCKOPEHHE, TEpeMEIlCHHE, IMyTh, YIJIoBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYTrOCTHU, CHJIA TSKECTH, YCKOpPEHHUE
CBOOOJTHOTO TIAJEHHUs, BEC Tela, HMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPrus Teda,
MOAHATOrO HaJ MOBEPXHOCTHIO 3EMJIM, NMOTEHUHUAJIbHAS SHEPIUsl CKATOU



MPY>KUHBI, KHHETUYECKAst JHEPTHS, TTOJTHASI MEXaHUYECKasi SHEPTHUSL, TIEPUO]
U 4YacToTa KoyieOaHuil, IIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTeidb MPEJIOMIICHHUS Cpefbl), MPU OMHUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JIPYTUMH BEIUYHHAMM,
CTPOUTH TpahUKN N3YICHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPTUHU, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYMEPIO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHSI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
P SIIEPHBIX PEaKlUAX, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA ¥ 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl W CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyaIluii MPaKTHUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
[IaroB C ONOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/1a4 (ONUPAIOUIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ),
UCTIOJNB3YS 3aKOHBI U ()OPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETMYNUHBI: HA
OCHOBE aHaJIM3a yCIIOBUS 33J]a4M 3alUChIBATh KPATKOE yCIOBUE, BHISBIIATh
HEJIOCTAIOIINE U M30BITOYHBIC JAHHBIC, BHIOMPATH 3aKOHBI U (POPMYIIBI,
HEOOXOJMMBIC IS PEIICHUS, NPOBOAUTH pacy€Thl U  OIIEHUBATH
PEATUCTUYHOCTH TIOTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHEI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE  TPEANOJIOKEHNEe, OIICHUBATh TMPABWIBHOCTh TOPSJIKA
NPOBEICHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUH U OTIBITOB;

MPOBOJUTH OMBITBI IO HAOMIOMCHUIO (PU3NYSCKUX SABICHUH WA
bu3NYecKuX CBOWCTB Ten (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUs] DHEPTUH, 3aBUCUMOCTH Tepuoa KoeOaHW MPY>KUHHOTO
MasTHHKA OT MacChl Tpy3a M KECTKOCTH MPYXXUHBI U HE3aBUCHUMOCTHh OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUH, MPSIMOJIMHEHHOE PaCpOCTPAHCHHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
MJIOCKOM 3€pKajieé M CBOWCTB HM300paKeHHUSI MpeaMeTa B COOMpAOIICH
JVH3e, HAOJIOJEHNE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HW3ITyUCHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HM30bITOUHOro Habopa



000py1I0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaensis
CpeAHee 3HAuYeHHWE U3MepsAeMOol BeIHYMHBI ((POKYCHOE pacCTOsSHUE
cobuparomieli JIMH3bI), OOOCHOBBIBaTH BBIOOP croco0a HM3MEpPECHHS
(M3MepUTENHHOTO MPUOOpPA);

IPOBOJAUTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH C
MCTIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM [IBWKEHWH ©€3 HavajJbHOH CKOpPOCTH, IEpHoja
KOJICOAHUH MaTeMaTUYeCKOro MasTHUKA OT JUIMHBI HHUTH, 3aBHCHUMOCTH
yria OTpakKeHUsl CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yrJia
NaJieHNs). IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENLHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW 3aBUCHMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpadUKOB, JeiaTb BBIBOJBI 110
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh U YCKOPEHHE Tella PY paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOJHOTO TMaJeHUsl, XECTKOCTb MPYXHUHBI, KOI()PUIMEHT TpeHus
CKOJIb)KEHUS, MEXaHM4eckass paboTa M MOIIHOCTb, 4YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOr0 W TPYKMHHOTO MAasTHHKOB, ONTHYECKas
cuina coOuparomied JMH3bI, pPAJAUOAKTUBHBIM (POH): TMIAHUPOBATH
U3MEpEHMs, COOMpaTh SKCHEPUMEHTAIBbHYI0 YCTAaHOBKY M BBIIIOJIHATD
U3MEpEHUs, CleAys MPeNOKEHHOW WHCTPYKLHHU, BBIUMCIATH 3HAUCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOJIyYEHHBIE PE3yNbTaThl C YUETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuanbHas TOYKa, a0CONIOTHO TBEPJOE TEJIO0, TOUYEYHBIM HCTOYHHK
CBETa, JIy4, TOHKasl JIMH3a, TUTaHeTapHas MOJIeTh aToMa, HyKJIOHHAs! MOJIEJTb
aTOMHOTO sIJIpa;

XapaKTepu30BaTh TNPUHIUMBl JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmHucaHusi (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPCHHsS, paKeTa,
IXOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOIHI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA U HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;



UCITIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIBHBIX TPUOOPOB U TEXHOJOTHYECKHX IPOIIECCOB MPU
pelieHuy  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAXKEHUI B INIOCKOM 3€pKajie M cOOMparoliei JIMH3E;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1)1 obecriedeHusi 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3I0POBBS U COOIOICHHS] HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAlOLIEH CpelIe;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
HNuTepHeTe, caMOCTOATENBHO (POPMYIIHPYSI MOUCKOBBINA 3alIPOC, HAXOIUTh
IyTH ONpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHONW MH(OpPMALMU HA OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISIPHYIO
JIUTEPATYPY PU3UUECKOTO COAEPIKAHMS, CTPABOYHBIE MATEPHAIIBI, PECYPCHI
cetd VHTepHer, BiaAeTb MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOJMYHO MPEJICTABIATh PE3yIbTaThl IPOESKTHOW HIIM MCCIIE0BATENbCKON
NEeATEeIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUWHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKAAThH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4€ToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Pasznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOILEro MUpa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPETATHRIC COUTOAMIA BeIecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LHOK

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

bubnunoreka LIOK

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



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnmoreka [JOK
1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

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

31 DJIEKTPOMAarHUTHOE MOJE U 5 9 bubnuotexa [JOK
' 3JIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paznen 5. KBanToBBIE SIBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOINUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,
NBanoB A.U., AkiinonepHoe obiectBo «M3aaTenscTBo «IIpocBemienue»

» dusuka: 8-i kacc: 6a30BBIM YpOBEHb: yueOHUK, 8 kiacc/ [lepoimkun H.
M., UBanos A. ., AkitnonepHoe o6mectBo «M3narenbctBo «IIpocBemieHue
» ®uzuka: 9-i knacce: 6a30BbIN ypoBEHB: yueOHUK, 9 kinacc/ [leppimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKiinoHepHOE OOIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Mapon E.A., Mapon A.E. ®usuka. 7 knacc. J{ugakTnyeckue MaTeprassl.
(ITpocsemenne-2023).

Mapon E.A., Mapon A.E. ®u3uka. 8 kinacc. J{ugakTnueckue MaTepuarbl.
(TTpoceemienne-2022).

Mapon E.A., Mapon A.E. ®u3uka. 9 kinacc. Jlunaktuyeckue MaTepuaibl.

(ITpocsemienne-2022).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru

https://lesson.edu.ru
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