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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpaMMbl, IMPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYaIOIIMXCS M OpraHU3alUi0 H3y4YeHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCS.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNHU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
PEIMETOB, MOCKOJIbKY (U3NYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoTHueH, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOrO METOJa
MO3HAHMSI, TO €CTh CII0CcO0a MOTYYeHHS JOCTOBEPHBIX 3HAHUI O MHPE.

OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE IMpeJrojaracT OBJIaJICHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATD SBJICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UWHTEPIPETHPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNnbCTBA JUIsl TOTY4EHHSI BBIBOJIOB.

[lenn wsyueHus ¢GU3UMKKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust ydeOHoOro mnpeamera «®Pusnka» B



oOpa3oBarenpHbIX opraHu3auusix Poccuiickoir ®enepaunu, peanus3yromux
OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPaMMbl, YTBEPKAEHHOH pELICHUEM
Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (MpoToKoa oT 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3nKu:

IpHOOpeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
W3YYCHUIO TIPUPOJBI, PAa3BUTHE WX HMHTC/UICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BHUTHE TPEACTABICHNH O HAYYHOM METOJIe TIO3HAHHUS U (POpMHpOBaHHUE
MCCJICIOBATEILCKOTO OTHOIIICHHS K OKPYKAIOIUM SBJICHUSIM;
(GbopMHpOBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3yjibTaTa H3y4YCHUS
OCHOB CTPOCHHSI MaTepPHH U (DYHTaAMECHTAIBHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHUA O POJIM (U3WKHU JIJIS Pa3BUTHS JIPYTHX
CCTCCTBEHHBIX HAyK, TCXHUKU U TCXHOJIOTHH;

pa3BUTHEC  MPEICTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIIPaBJICHUH.

JlocTHKEHHE 3THX IIeJIeld MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1ay:

npuoOpeTeHNe 3HAHWK O JAUCKPETHOM CTPOEHWU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHATH (DU3NUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUETHBIX 3alady ¢
WCITOJIb30BAaHUEM buznIecKux MOJICIICH, TBOPYECKHUX u
MIPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBHITIOJHSATH OTIBITHI,
JabopaTtopHble  pabOTBl M DKCIICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ UH(pOpMaIuend (PU3NIECKOTO COACpKAHUS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATIBHON JAeATEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX (PU3UUECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HenEN0), B §



KJ1acce — 68 gacoB (2 4aca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B HeJeto).

[Ipennaraemslii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHBIX paboT u
OIBITOB HOCUT PEKOMEHIATEIILHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS
7a00paTOpPHBIX PabOT U OMBITOB € YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aM€eHa 110 (PU3UKE.



COJEP)KXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOLIEr0 MUPA.

®usuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHU:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuU3nyYecKue
npubopsl. [lorpenrHocts u3mMepeHuit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKM H3y4aloT MPUPOY.
EcTecTBEeHHOHAy4YHBbII METOJl MO3HaHUA: HAOIIOJEHUE, TOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIBIXKEHHUE THUIOTE3, IKCIIEPUMEHT 10 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHW4eckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHbBIC, CBETOBBIC

SBJICHUS.
2. ®usuyeckue MpuOOPHI U MPOLEeypa MPSAMBIX U3MEPEHUN aHAJTIOTOBBIM U
U (GPOBBIM PUOOPOM.
Jlabopamopusie pabomul u onvimel.
1. OmpeneneHne UEHbI I€IEHUS HIKaJIbl U3MEPUTEILHOTO TpUodOpa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpezneneHue pa3MepoB MajbIX TEN.
5. M3MepeHue Ttemmeparypbl MpU MOMOIIM MKUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBanus IO NPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
IapuKa, MyMmEeHHOTO TOPU30HTAIBHO, TeM OOoJIbIlie, YeM OO0JIbIlle BHICOTA
MyCKa.

Paznen 2. IlepBoHayasibHbIE CBeJeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YACTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpuctammyeckux) Tell. B3auMoCBs3b MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpauuu.

1. HaGnronenue OpoyHOBCKOTO JABMKCHHUS.

2. Habmonenne nuddysum.

3. HabGmonenue — sBieHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OneHka JuUaMeTpa aroMa METOJOM psioB  (C  HUCIOJIb30BaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBuKeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM JIBHKEHHUM. Pacuér mytu u
BPEMEHU JIBUKEHHUS.
SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aumMmopaeicTBHEe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BEMa BeleCTBA.
Cuiia Kak XapakTepucTUKa B3auMozeicTBus Tell. Cuiia ynpyrocTd U 3aKoH
I'yka. 3mMepeHue CUiibl ¢ TOMOLIBIO AUHAMOMETpA. SIBJIECHHUE TATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. Crioxkenne
CHWJI, HAIlpaBJIEHHBIX MO OJHOW mpsiMou. PaBHOneicTByromas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMYeCKOTro JIBHKEHUS TeTa.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaGmronenue sBieHUs HHEPLIUH.
4. HabmroneHue n3MeHEHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc MO B3aUMO/ICHCTBUIO TEJL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (LIIApHKa B KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WU IIapuka Io
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue mI0OTHOCTH TBEPAOTO TeNA.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBL.



5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKECHHUS OT
BECa Teja U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEH U ra3os.

JaBnenue. CnocoObl yMEHBIIEHUS U YBEIUYECHHMS JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJIEHHA raza oT oObéma, TemmepaTypsl. llepemaua naBneHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaima. [IHeBmaTmyeckune
MalIuHbl. 3aBUCUMOCTb JABJIEHUS JKUJIKOCTH OT TIiayOuHbl. ['mapocraTtmueckuit
napanokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3qymHOW o6osouku 3emau. Onbit Toppuuermnu. M3mepenue armocdepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTrO JAaBIIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBue XKUIAKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnapanue ten. BozayxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTBD JABJICHMS ra3a OT TEMIIEPATyphI.

[lepenada naBiaeHUs )KUAKOCTBHIO U Ta30M.

Coobmiaroiuecst CoCyIbl.

['mapaBauueckui nmpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa U MIIOTHOCTH KUIKOCTH.

o vk w N

N

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIIOBHE IUIABAHUS TeEJ: IUIABAHHWE WIIA NOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEN Teja U )KUIAKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOTrpy>KEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEHUCTBYIONIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CUIIbL, IEUCTBYIOLIEH HA TEJIO
B KHUJIKOCTH, OT MACChI TEJIa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpynpoBaHue apeomerpa WM KOHCTPYMPOBAaHHUE JIOAKH H
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTH. JHeprus.



Mexanuueckast pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W NOTEHUHAIbHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXaHUYECKOW HEPIHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUHU Tela

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue ycioBui paBHOBECHS pblyara.
3. H3amepenue KIIJI HakTOHHOM MIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUH.
8 KVIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBITEI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOW TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yacTull. BuyTtpennsisi sHeprusi. CrnocoObl HM3MEHEHHsS] BHYTPEHHEH DHEPTHUU:
Temionepeaaya 151 COBEpILIEHUE paboTHI. Bupr TEIUIONIEpEAAYH:
TEIUIONPOBOJHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOTO Oamanca. [lmaBmenue wu
OTBEpPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YnaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JTaBJICHHS.

BnaxHocTts BO31yXa.

DHeprus TOIIMBa. Y IeJibHas TEMI0Ta CrOpaHusl.



[IpuHuunel paboTsl TeroBbiX aBurarenei KIIJ temmoBoro aBuratesns.
TerioBbie ABUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1.

2
3
4.
5

© N o

Hab6mronenue OpoyHOBCKOTO JIBHXKECHHUS.

HaGmonenne nuddysun.

HabGnronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHU.
HabnroneHue TemioBoro paciupeHus Teul.

W3meHeHnue AaBieHUs Ta3a IpU M3MEHEHHH O00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Bunae! Tenmonepenayn.

OxJta)kieHue Ipyu COBEPIIEHUH pabOTBHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMHU CHUJIAMH.

. CpaBHEHME TEIUIOEMKOCTEN PA3IIMYHBIX BEILIECTB.

. Habmonenue kuneHus.

. HabGnrogenue noctosiHCTBA TeMIIEpaTyphl P MJIaBJIECHUU.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OmnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.
OMnBITEI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOMIOJEHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenre AaBleHUs BO3yxXa B 0aJUIOHE IIITPUILIA.

OneITBl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
00BbEMA M HarpeBaHUs WM OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA YKUJIKOCTH
B TEPMOMETPUYECKOM TpyOKe OT TeMIepaTyphl.

Habmionenue wu3MeHEHUsT BHYTPEHHEH OHHEpruM Tella B pe3yJsibTare
TeIuIonepeau U paboThl BHEIIHUX CHIL.

HccnenoBanue sBiIEHHS TEIIOOOMEHAa MpPU CMEIIMBAHUM XOJIOAHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJWMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJAOM  IpHU
TEII000MEHE C HarpeThIM METAJUTMYECKUM IIUJIUHIPOM.

Ornpenenenue ynenbHON TEIIOEMKOCTH BEILIECTBA.

Hccenenosanue nponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Omnpenenenue yieapHOM TEMIOTHI IIJIaBICHUS JIb/A.



10

Paznen 7. djekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3IIEKTpUUYECKMX 3apsaoB. BiaummonelcTBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX TEJ OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnosd. [IpuHnmn
CYIEPIO3UILIMU AEKTPUUECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHMS DSJIEKTPUYECKOIO TOKA.
VICTOYHMKM ITOCTOSIHHOTO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U T'a3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTHBIIEHHE MPOBOJHUKA. Y IEJIBHOE CONPOTHBJIEHUE BewlecTBa. 3akoH Oma
i ydactka uenu. [lociienmoBarennbHOE M MApailjIeIbHOE  COCAUHEHUE
IIPOBO/JIHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH J[xoyns—JleHua.
DNEeKTPUYECKHUE LENU U MOTPeOUTENN dJIEKTPUUYECKoi sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoaenCTBHE  ITOCTOSIHHBIX ~ MAarHWUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUJIS )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1moJe  dJEKTpUYeckoro Toka. [IpumeHenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOTO TOKA. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIIEKTPOreHEpPaTop. Cnoco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DIeKTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIA.

OnekTpocTaTuyecKasi MHIYKIHS.

3aKOH COXPAHEHMS SJIEKTPUUYECKUX 3apsAI0B.

[TpOBOJTHUKY U TUBIEKTPUKHU.

MonenupoBaHU€e CUIIOBBIX JIMHUMN JIEKTPUUECKOTO ITOJIS.

M cTOYHHMKYN IOCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

O 0 N U A WN R



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

25.

11

DJIEKTPUYECKHUI TOK B 5KUKOCTH.

["a30BblIii pa3psia.

N3MepeHue Cuitbl TOKa aMIIEPMETPOM.

N3mepeHue 3eKTpUUeCKOT0 HAMPSKEHUST BOJIBTMETPOM.

PeocTaTt 1 Mara3ud COpOTUBIICHUH.

BzaunmojeiicTBre MMOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS MTOJIOCOB MATHUTA.
MopenupoBaHue MarHUTHBIX TIOJIEW MOCTOSHHBIX MarHUTOB.
OmnsIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMArHuT.

JleiicTBME MarHUTHOTO TOJI Ha TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSHHOTO TOKA.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OmnbiThl Dapajnes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHHSI.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimel.

1.

o u kb w

10.
11.

OnpITel MO  HAOIMIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COTIPUKOCHOBCHHH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHKe CHIIBI TOKA.

N3mepeHne u peryJIupoBaHUe HAIIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pe3UucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHHS Ha PEe3UCTOPE.

OIBITHL, JTEMOHCTPUPYIOIIIHE 3aBHCUMOCTh AICKTPUYSCKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, ILIOIIAAW TIOIEPEUHOIO
CCUCHUS U MaTepHaa.

[IpoBepka mpaBuiia CIOKCHHS HAMPSHKEHUH TPU  TOCIEA0BATCIIBHOM
COCIMHCHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisg CHJIBI TOKA IPH MapaJICILHOM COCIUHCHUH
PE3UCTOPOB.

OmnpeneneHue padboThHI ANEKTPUUECKOT0 TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.
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12. MccnenoBaHue 3aBHCUMOCTH CHJIBI TOKA, MAYLIETO Yepe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEl.

13. Onpenenenne KII/l narpeBarens.

14. MccnenoBanne MarHuTHOTO B3aMMOJAEUCTBHSI IOCTOSIHHBIX MArHUTOB.

15. I3yueHne MarHMTHOIO IOJISI  IIOCTOSIHHBIX ~ MAarHUTOB IIPH  HX
O00BEIMHEHUY U Pa3JICICHUN.

16. MccnenoBanue NENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITHL, JIE€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUSA
KATyIIKK C TOKOM M MAarHHTa OT CHJIbl TOKA W HAIpaBJIEHUS TOKa B
KaTyLIKE.

18. M3ydyeHue AeiCTBUA MarHUTHOIO 110JIs HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATEIS.

20. U3mepenne KII/l 351eKTpoABUTATENBHON YCTAHOBKH.

21. ONBITBI IO MCCJIEIOBAHUIO SIBJICHUS D3JEKTPOMArHUTHOW WHIYKLIHH:
UCCIICJOBAHUE W3MEHEHHUM 3HAYEHUS W HaIIpaBJICHUS HMHIYKIMOHHOTO
TOKA.

9 KJIACC

Pa3pnen 8. Mexannuyeckue siBJIeHMS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMosMHENHOE ABWKEHUE. CpelHsas U MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHEHHOe JBHKeHue. CBoOonHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JInnenHas u yrioBast CKOpocTH. LleHTpocTpeMUTENbHOE YCKOPEHUE.

ITepseiit 3akoH HeroToHa. Bropon 3akoH HeroroHa. Tperunii 3akon HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJla
TPEHUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpPEHHE CBOOOIHOTO
najeHus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynbe tena. IsmMeHenne umiyibca. Miynbe cuiibl. 3aKOH COXPAaHEHUS
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.
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Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,

TpEeHHUSI.

CBs3b OHCPIUHU U pa6OTI)I. HOTCHHI/IaJIBHaH OHCPTHUA TCJIa, ITIOAHATOrO Ha

ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHeprus cKaTtou npyxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPrUH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPIHUU.

Jemoncmpayuu.

1.

o vk~ w

9.

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

Habnrogenne MexaHn4ecKoro JBUKEHHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHeHME TyTEW W TPACKTOPUM NBWKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

Habmoienue MexaHu4ecKuX sSIBJICHU, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» 1npu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKECHHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3UKH.

3aBHUCHUMOCTb YCKOPEHHS Te€ja OT MAcChl Teja M JIEWCTBYIOIIEH HA HETO
CUJIBL.

HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHeHnue Beca Tesa py yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUM TEJL.

CoxpaHeHre UMITYJIbCa MPU HEYTIPYTOM B3aMMOJICHCTBUH.

CoxpaHeHue UMITyJIbca IPU a0COIIOTHO YIIPYroM B3aUMOIEHCTBUU.
HabmtoieHue peakTHBHOTO ABM)KECHUS.

CoxpaHeHne MEXaHUYECKOM SHEPTUU MTPU CBOOOAHOM IaJIEHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU TIPU JBUKECHHUH Tela NOJ IEVCTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoncTpynpoBanue Tpakra JJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBYDKCHUS IIApUKA WIIN TEJICKKH.

OrnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHUS OpyCKa WU JABUKEHUS
IapyKa Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUHU 0€3 HaYaIbHOW CKOPOCTH.
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5. IlpoBepka THMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBIKCHUH 0€3
HAaYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

6. MccrnegoBanue 3aBUCUMOCTU CHJIbI TPEHHUSI CKOJBXKEHUS OT CHJIBI
HOPMAJIbHOTO JIaBJICHUSI.

7. Omnpenenenne k03PpGUIIMEHTA TPEHUS CKOJIbKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

9. OmpeneneHue pabOTHI CHIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
110 TOPU3OHTAIBHOU MOBEPXHOCTH.

10. OnpesienieHne  pabOTHl  CHJIBI  YIIPYTOCTH TMPU  MOABEME Tpy3a ¢
UCITIOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXPAHEHUSI SHEPTUU.

Paznen 9. Mexann4yeckue KoJie0aHus M BOJIHbI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHU: TIEPHO/I,
4acToTa, aMIUIUTya. MaremMaTuyeckuil U NpyKUHHbIM MadATHUKU. [IpeBpanieHue
DHEPTUU MIPU KOJIeOATEIHLHOM JIBHKCHHH.

3aryxatomue  koneOaHus.  BeiHyXaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuueckue BosiHBL. (CBOWCTBA MEXaHWMYECKUX BOJH. [IpomonbHble W
nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHa. OTpaxenue 3Byka. MH(ppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue kosieO0aHWi T 104 HAEUCTBUEM CHJIIBI TSKECTA W CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaOmronenne BeIHYKI€HHBIX KOJIEOAHUM U pe30HaHca.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopusie pabomel u onvimel.

1. OmpenenieHWe YacTOThl W Tiepuoaa KoyieOaHMH MaTeMaTHYEeCKOIo
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJia KoeOaHuii MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHUOJIa KOJeOaHUM MOJBEIICHHOTO K HUTH

o Uk~ w N

rpy3a OT AJIMHBI HUTH.
4. HccnemoBanue 3aBHCUMOCTH TIEPUO/Ia KOJICOaHMI MPY>KUHHOTO MasiTHUKA
OT Macchl rpy3a.
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5. IIpoBepka He3aBUCHUMOCTU TepHoOJia KoieOaHUl Ipy3a, MOJIBEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmBITBI, JEMOHCTPUPYIOIIME 3aBUCHMOCTH Tepuoja  KoJeOaHwmit
MPYKUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOIHOTO MaJIeHUsI.

Pazgea 10. DneKTpoOMarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
aneKTpoMarHuTHeIX BOJH. [llkama snekTtpomarHuTHBIX BOMH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DOnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaol.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Pa3zgea 11. CBeroBbIe siBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETa. [IpsimonmHeHOE
pacrnpoctpanenue cBera. 3atMenust Connina u JIlynsl. Otpaxenue ceera. Ilnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHYyTpeHHee
OTpakeHHE cBeTa. [VICMoOnb30BaHME TOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom myweit B gnmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onruhueckas cucrtema. bim3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HptoTtona. Croxenue
CIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Hemoncmpayuu.

[IpssmMonuHeHOE pacipOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaiax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xon nyuyer B coOMparole JImH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tomryuenue n300pakeHNii ¢ TOMOIIBIO JINH3.

© N o Uk wWwN e
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9. Ilpunnun nefictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOMA.

10. Mojens riasa.

11. Pa3noxenue 6eoro cBera B CIEKTP.

12. [lomy4yeHue 6e10ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jyda OT yria

naJeHUsl.

2. M3yueHue xapakTEpUCTHK U300paKEHUS MIPEAMETA B IUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCHMOCTH yIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia

MaJICHNS Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. [lonmydeHue n300paxxeHH ¢ TOMOIIbIO COOMPAIOILIEH JINH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSTHUSA U ONTUYECKON CUIIBI COOMparolen
JINH3BI.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETA B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OmneiTel Pe3epdpopna u miuanerapHas Mozenb atoma. Monens aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHeWyaTeie CIIEKTPHI.

PanunoaktuBHOCTE. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. HWszortonsl. PannoaxTuBHBIE
npeBpatienus. [lepuon nonypacnana aTOMHBIX I€EP.

SnepHple peakuuu. 3aKOHBI COXPaHEHHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX snuep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3NI.

Snepnas sHepreruka. J[eMCTBHS paauOaKTHBHBIX W3JIIYYEHUW HA >KUBBIE
OpraHU3MBbl.

Hemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMUX U3TYyUEHUN.

6. Perucrtpanus uznydeHusi OpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopusie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YaCTULBI 10 TOPMO3HOMY

nyTtu (o poTtorpadusm).
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3. HM3mepenue pagnoakTUBHOIO (OHA.

IHoBTOPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpPHUTETEHO-0000IIAOIINK MOJTYJIb TIPEIHA3HAYCH JIJIST CHCTEMATH3aInN
u  0000IEeHWS TPEIMETHOTO  COACPKAHWSA ©  OMbITa  JICSITCIBHOCTH,
IPHOOPETEHHOrO IIPH U3YUYEHUU BCETO Kypca (DM3MKH, a TaKXKe IS IMOATOTOBKU K
OCHOBHOMY TOCYJapCTBCHHOMY »3K3aMeHy 10 (u3uke UIig 0O0ydarouxcs,
BBIOpABIIKX ATOT YICOHBIH MPEAMET.

[Tpr W3ydeHUH JTaHHOTO MOJYJIS PEATM3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JESATCIIBHOCTH, Ha OCHOBE KOTOPBIX OOCCIICUYUBACTCS JOCTHIKCHHE MPEAMETHBIX U
METAIPEJAMETHBIX  IUIAHUPYEMBIX  pe3yJIbTaTOB  00ydeHHs, (GOPMHPYETCS
CCTCCTBEHHOHAYYHAss TPAaMOTHOCTh. OCBOCHHE HAYYHBIX METOIOB HCCIICAOBAHHS
SIBIICHUH TIPUPOJBI U TEXHHWKH, OBJIAJICHUC YMCHHSIMH OOBICHATH (DU3HUCCKHC
SBIICHUS, TIPUMCHSSI TIOJyYEHHBIC 3HAHUWSA, peIIaTh 3aJadyd, B TOM 4YHUCIIC
KaueCTBCHHBIC U KCIICPUMEHTAIbHBIC.

[TpuHIMIIHATIBHO ACATCIBPHOCTHBIN XapakTep JaHHOTO pasjielia pealu3yeTcs
32 CYET TOro, YTO OOYyYaroImHecs BBITOJHIIOT 3aJaHusA, B KOTOPBIX UM
npeJIaraeTcs:

HAa OCHOBE IIOJIyUCHHBIX 3HAHWHW pacro3HaBaTh M HAYYHO OOBSCHATH
(bu3HYeCcKue ABJICHUSA B OKPYIKAOIICH MPUPO/IC U TTOBCCIHEBHOM JKHU3HHU;

WCITI0JIb30BaTh HAYYHBIC METOJIBI HCCICAOBAHUS (DPU3HUCCKUX SBJICHUM, B TOM
YHCIIC I IPOBEPKHU TUITOTE3 U IMOJYYCHHS TEOPETUICCKUX BBIBOJIOB,;

OOBSCHATh Hay4YHbIC OCHOBBI HAMOOJIEe BaKHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTHH, HAPUMEp, MTPAKTUUIESCKOTO UCITOJIb30BAHUS PA3IUNYHBIX HCTOYHHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IIPEBPAICHHS M COXPAHCHUS BCEX M3BECTHBIX BHJIOB
SHEPTHUHU.



IHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIIPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Nzydenne ¢pu3nku Ha ypOBHE OCHOBHOTO 00IIEro 00pa30BaHUs HAMpPaBICHO HA

JOCTUKEHUE JIMYHOCTHBIX, METANMpPEAMETHBIX M MPEAMETHBIX 00pPa30BaTEIIbHBIX
pe3ybTaTOB.

B pesynbrare uzydeHus: pu3MKu Ha ypOBHE OCHOBHOI'O OOIIEr0 00Opa3oBaHUs Yy

oOyuaromierocs OyayT copMHpOBaHBI CIEAYIOIIME JTUYHOCTHBIE PE3yJbTaThl B
JacTH:

1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:

- MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;

2) rpa:kKIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYXKJEHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTUKEHUU
busuKy;

- OCO3HAHUE BAXHOCTH MOPAJIbHO-3TUYECKUX MPUHLMUIOB B JEATEIBHOCTU
Y4EHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCIPHUATHE ICTETUYECKUX KadeCTB (U3MYECKOM HayKh: €€ TapMOHHYHOTO
MOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

- OCO3HaHME IIEHHOCTU (PU3NYECKON HAyKHU KaK MOIIHOTO HHCTPYMEHTA MMO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLIECH KYIbTYPHI;

- pa3BUTHME HAy4YHOW JI0003HATEIBLHOCTH, HHTEpEca K HCCIeN0BATEIHCKOMN
JEATEIIbHOCTH;

5) popMuUpPOBaAHUA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOIO 0JIATOMOJIYyYHS:

- OCO3HaHHWE IIEHHOCTH Oe30macHoro oOpas3a JKM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil 0OE30MAaCHOTO TIOBEACHHS Ha
TpaHCIOpTE, Ha J0porax, ¢ JJIEKTPUYECKHMM M TEIJIOBBIM OOOPY/IOBAaHHEM B
JIOMAIIIHUX YCJIOBUSX;

- chOpMUPOBAHHOCTDH HaBBIKA pe(dIICKCUH, TPU3HAHUE CBOETO IIpaBa Ha OIIUOKY U
TaKOTO0 e IpaBa y APyroro 4eioBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

- aKTUBHOE YYacTHE€ B pELICHUU IMPaKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeabHON OpraHu3aluu, ropojia, Kpas) TEXHOJOTMYECKON U COLIMAIbHON
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHMM;

- UHTEpEC K MPAKTUYECKOMY HU3YYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3UKOI;
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e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMS:

e - OpHUEHTAllMS Ha MpPUMEHEHUE (PU3MYECKUX 3HAHWM MJid peuieHus 3agad B
o0JacTh OKpYXKaromlel cpenbl, IJIaHUPOBAHUS TOCTYNIKOB M OICHKH HX
BO3MO>KHBIX ITOCJIEACTBUAN JIJI1 OKPYKAIOIIEW CPEJIbI;

e - OCO3HaHHWE TIJI00AJLHOTO XapakTepa HKOJOTHMYECKHUX IMpoOJieM M TyTeH Hux
pelieHus;

e 8) amanranumM K HUIMEHSIOUNIMMCH YCJIOBHUAM COLUAJBHON U MPHUPOAHOU
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJIEUCTBUH NPH BBHITIOJHEHUU HCCIIEOBAHUN U MPOEKTOB
($u3nYeCcKOil HalIPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JAPYTUX;

e - TOBBIUICHUE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 IPaKTUYECKYIO
NeSATEIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4ucie (HOpMYyIUpPOBaAThH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

e - OCO3HaHHUE Ne(PULIHUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B oOjacTu
busuKy;

e - IUIAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUHN HOBBIX (PM3HUECKUX 3HAHUM;

e - CTpPEMJICHHWE aHAJIM3UPOBATh U BBISABISATH B3aMMOCBS3HM MPUPOJBI, OOLIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e - OILEHKAa CBOMX JIEMCTBUM C YYETOM BIMSHHUS Ha OKPYXKAIOLIYIO CpeELdy,
BO3MOYKHBIX IJI00AIbHBIX OCIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS MporpaMMbl 1o (GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOyvatomierocs OyayT chOpPMHPOBAHBI  MeTamnpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEpCAJIbHBIC YUEOHBIC NEWCTBHS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIE  y4eOHBIE  JEHCTBUS,  PETYJATHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHSI.

Ilo3HaBaTeqbHBbIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble J1oruuyeckue qeMCTBUA:
e BBIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKK OOBEKTOB
(siBNICHMI);
e YCTAHABJIWBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS s
0000I1IeHNS U CpaBHEHUS,
e BBISBJISITH 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B pacCMaTpUBaeMbIX (akTax,
JTAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SIBIICHHUSIM;
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BBISIBIIATh [IPUUYUHHO-CJICACTBEHHBIC CBSI3U TPH U3y4eHUH (U3NICCKHX
SIBJICHWI W TIPOIIECCOB, JIENAaTh BBIBOJBI C MCIIOJIb30BAHUEM JICTYKTUBHBIX H
WHAYKTHBHBIX YMO3AKJIFOUCHUW, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX
(bu3HUeCKNX BEINYNH;

CaMOCTOSITEIIbHO BBIOMPATh CHOCOO peleHus y4eOHOW (U3UUecKoil 3a1aun
(cpaBHEHHME  HECKOJBKMX  BapHaHTOB  pCIICHHS, BBIOOp  HaumbOosee
MOJIXOJIATIECTO ¢ YIETOM CAMOCTOSATEIBHO BBIICIICHHBIX KPUTCPHUER).

ba3oBble nucciieoBarTe/bCKHe AeiiCTBUS.

HCIIOJIb30BaTh BOIPOCHI KaK UCCIEA0BATENBCKUI HHCTPYMEHT ITO3HAHUS;
IPOBOJUTH IO CAMOCTOSITEIBHO COCTaBJIECHHOMY IUIAHY OIBIT, HECIOKHBIN
(u3nyecKkuil  SKCIIEPUMEHT, HEOONbIIOE HCCIEeNOBaHUE  (HU3MUECKOTO
SABJICHUS;

OLICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALIHIO, TOITYUEHHYIO
B XO/JI€ UCCIJIEIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yibTaTaMm
IPOBEAEHHOTO HAOJIOICHUS, OIBITA, UCCIIEIOBAHNUS;

MIPOTHO3UPOBATh  BO3MOXKHOE  JaJIbHEWIIEe  pa3BUTHE  (PUBMYECKHX
MPOLIECCOB, a TaK€ BBIIBUTATh MPEATNON0XKEHHUSI 00 UX pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSTh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI W 3alpOChl MPHU TMOUCKE U
orOope HMH(OpPMAlUMU WM JaHHBIX C YYETOM MPEAJIOKEHHOW Yy4eOHOH
dbu3nyecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH HHGOPMALUIO
Pa3IMYHBIX BUIOB U (YOPM IpeICTaBICHMUS;

CaMOCTOSATENIbHO  BBIOMpaTh  ONTUMaJbHYIO  (opMy  mpeAcTaBICHUS
uH(pOpMAaIUU U WLTIOCTPUPOBATH PEIIAEMbIE 3a/1a4M HECTIOKHBIMU CXEMaMH,
TuarpaMMaMu, WHOM TpaduKoi U UX KOMOWHAITUSIMU.

KoMmyHMKaTHBHBIE YHHBEpPCAJbHbIE YYeOHbIe NeHCTBHSA:

B Xoje O0OCyXkaeHUs y4eOHOro marepuala, pe3yibTaToB J1abOpaTOPHBIX
paboT M MPOCKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXITaeMOU TEMBI U
BBICKa3bIBaTh HWJICH, HAIICIICHHBIC HAa PEIICHWE 3aJaud M IOJCpKaHUE
Oaro>keyIaTeIbHOCTH OOIIEHNS;

COTIOCTAaBIISATh CBOM CYXKJEHUS C CYXICHUSMHU JAPYTHX yYaCTHUKOB JTUAJIOTa,
0oOHapy>XKHUBaTh Pa3IMUNEC U CXOJICTBO TO3UITUH;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPECTABISITh PE3yabTaThl BBIMOJHEHHOTO (DU3MYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);
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NOHUMAaTh U MCIOJIb30BaTh MPEUMYINECTBA KOMAHIHON U WHIAMBUIYaTbHON
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIeMBb;

MIPUHUMATH 1€ COBMECTHOM JEATENbHOCTU, OPTaHU30BbIBATH JIEUCTBUS T10
e JOCTMKEHMIO: paclpeAeisaTh poiid, 00CYKIaTh MPOLECCHl U Pe3yIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh palOThI, JOCTUTas KauyeCTBEHHOI'O pe3yJbTaTa Io
CBOEMY HAMPABJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C APYTUMH UJICHAMHU
KOMaH/Ibl;

OIICHMBAaTh Kaue€CTBO CBOETO BKJIaJa B OOIIMI NPOIYKT IO KPUTEPUSM,
CaMOCTOSTENbHO CHOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HCHHBIX U YICOHBIX CUTYAIHSIX, TPEOYIOIIHMX IS
pereHus GU3NIeCKIX 3HAHUH;

OPUEHTHUPOBAThCS B  PA3IMYHBIX  MOAXOJAaX  MPUHATUA  pEUICHUMN
(MHAMBUAYAJTbHOE, TPHUHATHE PEIICHUS B TPYyIIe, MNPUHATHE pelIeHUN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBJISITh AJITOPUTM pelIeHHs] (PU3NYSCKON 3aJaudl WU
IUTaHa MCCJIEIOBAHUA C Y4YETOM HMEIOIIMXCA PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh IIPEIJIaraéMble BAPUAHTHI PEIICHUM;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMu U Mpejiararh riaH e€ N3MEeHEHNUS,
OOBSCHATh  NPUYMHBI  JOCTHXKEHHUS  (HEAOCTH)KEHHS)  PE3yJIbTaToOB
JesITeIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OITIBITY;

BHOCUTh KOPPEKTHBBI B JI€ATEILHOCTh (B TOM YHUCJIE€ B XOJ BBIIOJTHEHUS
(U3HUECKOro MCCIIEJOBAHUS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENIbCTB,
U3MEHHUBIIMXCS  CUTYyallMil,  yCTAHOBJIEHHBIX  OIIMOOK,  BO3HUKILIUX
TPYIHOCTEW;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTb c€0s1 HA MECTO APYrOro 4ejaoBeKa B XOJI€ CIopa WM JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
MpU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPH pelIeHUuU (PU3NUECKHX 33134 WU B
YTBEPKJICHUSIX HAa HAyYHbIE TEMBI U TAKOE K€ IPABO JPYroro.
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IHPEAMETHBIE PE3YJIBTATDBI

K xon1y oOyuyenus B 7 kj1acce npeMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e HCIOJb30BATH MOHATHUA: (PU3NYECKUE U XUMUYECKHUE SIBJICHUS, HAOIIOACHHE,
AKCIEPUMEHT, MOJIe]Ib, TUIOTE3a, CANMHUILI (PU3NUECKUX BEJIMYHMH, aTOM,
MOJIEKYJla, arperatHble  COCTOSHMS  BeliecTBa  (TBEpHOE,  KHUIKOE,
razoo0pa3Hoe), MEXaHUYECKOEe JBIXKEHHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
NPsIMOJIMHEWHOE), TPAaeKTOpHUs, paBHOJCHCTBYyIOIas cuia, aedopmarus
(ympyras, miacTU4eckas), HEBECOMOCTb, COOOIIAOIINECS COCY/IbI;

e paznuyaTh sBICHUS (AU Y3Us, TEMIOBOE JABUKEHHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JBIKCHHE,  HEPABHOMEPHOE  JIBUKEHUE,  WHEPIus,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TENI C 3aKPEIUIEHHOW OCBIO
BpallleHUs, TIepeaada JaBJICHUS TBEPIBIMU TEJIAMU, KUJIKOCTSIMHU U Ta3aMH,
aTMocepHOe JaBJiCHHE, IUIaBaHWE TeJ, NPEBPAIICHUS MEXaHUYECKON
SHEPruM) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (U3UYECKOE SBJICHUE;

e pacro3HaBaTh TMPOSBICHUE  M3YYCHHBIX  (PU3NYECKUX  SABJICHHA B
OKpYXalollleM MHUpPe, B TOM uYucjie (u3ndeckue SBICHUS B MPHUPOJE:
MPUMEPHI JBIKCHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBOM W HEXHBOU
npupoje, IEHUCTBUE CWIbI TPEHUS B TMPUPOJAE M TEXHHUKE, BIIHSHUE
aTMoc(epHOro MaBJICHUS Ha >KUBOM OpraHu3M, IJlaBaHUE pPbIO, pblyarv B
TEJe 4YeNoBeKa, MPU ATOM MEPEeBOIUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (DU3HUUECKUX SBICHHM;

e OMNNCHIBATh M3YYEHHBIC CBOMCTBA TEJ U (PU3MYECKUE SBJICHUS, HCIOJB3YS
dbu3uyeckre BeIMUMHBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEMSs, MyTh,
CKOpPOCTb, CPEAHSII CKOPOCTh, CHJIa YIPYTrOCTH, CUJIa TSKECTH, BEC Tela,
CUJia TPEHUs, JaBlIeHHE (TBEPAOTO Teja, JKUIKOCTH, Ta3a), BHITAJKUBAOIIAs
cCuia, MeXaHuueckas paboTa, MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHJIbI,
KOO(PPUIIMEHT TMOJIe3HOTO JCHCTBHUS MEXaHU3MOB, KHUHETHYECKass |
NOTEHIIMAJIbHAST ~ DHEPrus), NpPU OMNUCAHUM TMPABUILHO  TPAKTOBATh
(bu3HYECKUIl CMBIC MCIIONB3YEMbIX BEIMYMH, UX O003HAYCHUS W CIUHUIIBI
¢u3nUeCKMX BETWYHMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
bU3UYECKYI0 BEJIMYMHY C JAPYTMMU BeJIWYMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYUH;

e XapakTepu30BaTh CBOMCTBa TeJ, (UIUYECKUE SBICHUS U TMPOLECCHI,
WCTIONB3Ys TMpaBuia CIOXKEHHUS cui (BIOJb OJHOM mpsaAmoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesna, MPaBWIO paBHOBecHsl phruara (Oyoka),
«30JI0TO€ MPABUIIO» MEXAHUKH, 3AKOH COXPAHEHUS MEXAHUYECKOW SHEPIuH,
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Opy 3TOM J1aBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alKCHIBATH €r0
MaTEMaTUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3NUECKHE SBICHUS, TPOILECCHl M CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CUTYyallMil NPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH
PUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTHYECKHUX
maroB ¢ omnopod Ha 1—2 W3y4YEHHBIX CBONCTBAa (U3UUECKUX SIBJICHUMH,
(du3nYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7a4n B 1—2 AeMCTBUS, UCTIONB3Ys 3aKOHBI U (HOPMYIIBI,
CBA3BIBaIOIME (PU3MUECKUE BETUYHMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/lauu
3aMHUChIBaTh KPATKOE YCIOBHUE, TMOACTABIATh (PU3WYECKHE BETUYUHBI B
dbopMynbl M MPOBOAUTH PAcU€Thl, HAXOJUTh CIPABOYHBIC JIAHHBIE,
HEOOXOoAMMBIE JUIsl  pelIeHus  3aJay, OLEHUBAThb  PEATUCTUYHOCTH
MOJIY4YeHHOU (PU3NYECKON BETUUNHBL;

pacrno3HaBaTb MpOOJEMBbI, KOTOPbIE MOYHO pEHIUTh MpPU I[OMOIIU
(u3nyecKux METO/OB, B ONKCAHUU HCCIEIAOBAHUS BBLIEIATH MPOBEpSIEMOE
IpeanoJiokeHue (TUIOoTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOJYyYEHHBIN
pe3ynbTaT, HaXOAUTh OIIMOKM B XOJ€ OIbITA, JENaThb BBIBOABI IO €ro
pe3ynbTaTam;

IIPOBOJIUTH OIBITHI IO HAOMIOACHUIO (DPM3UUECKUX SBICHUN WM (DU3UIECKUX
CBOMCTB Ten: (OpMyIHpOBaTh MPOBEPSAEMbIC MPEIIOIOKEHUs, COOUpPATh
YCTAaHOBKY M3 MPEMJIOKEHHOTO0 00OpYy/IOBaHHUs, 3alUChIBaTh XOJ ONBITA U
bopMyIUpOBaThH BHIBOJIHI,

BBITIOJIHSTH NIPSIMbIE U3MEPEHUSI PACCTOSTHUS, BPEMEHH, MacChl Teja, 00bEMa,
CWIbl W TEMIIEpATypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX M IHU(PPOBBIX
npuOOpOB, 3aMHUCHIBATh IOKAa3aHUs MTPUOOPOB ¢ yUE€TOM  3aJlaHHOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOU (DM3UYECKOW BEIUYUHBI OT
ApPYyrol C HCHOJb30BaHUEM TPAMBIX HU3MEPEHHH (3aBUCHUMOCTH MyTH
PaBHOMEPHO JBMXKYIIETOCS Tejla OT BPEMEHU JBUKCHMS Te€Ja, CHUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KauecTBa OOpaOOTKM MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHJIBI TPEHMSI OT IUIOIIAJA CONPUKOCHOBEHUS TEJ, CHIIbI
yOPYrOCTH OT YJJIMHEHUS! TMPYKUHBI, BBITAJKUBAIOUIEH CUJIBI OT 00BEMA
MOTPYKEHHOW YaCTH TEJIa U OT IUIOTHOCTH KUJIKOCTH, €€ HE3aBUCHUMOCTHU OT
IUIOTHOCTU Tejla, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBUMU
IUIaBaHUsl Tell, YCJIOBUM paBHOBECHsS phluara U OJIOKOB), y4acTBOBaThb B
IUTAHUPOBAHUU Y4E€OHOTO UCCIEOBaHMs, COOMPATh YCTAHOBKY U BBINIOJIHSAThH
U3MEpPEHUs, ClIeaysl MpeAJIOKEHHOMY IUIaHy, (UKCUPOBAaTh PE3yJIbTaThl
MOJIyYeHHOW 3aBUCUMOCTH (PU3UYECKMX BEIUYMH B BUIC MPEIOKEHHBIX
TabIUI ¥ TPaQUKOB, JENATh BBIBOJIBI 110 PE3yIbTaTaM UCCIIEIOBAHMUS;



24

IPOBOJNUTH KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEJIMYMH (IUIOTHOCTH
BEIIECTBA XKUAKOCTU M TBEPAOIO TEJa, CUJIA TPEHUSI CKOJIbKEHUS, JaBICHHUE
BO3[yXa, BBITAIKHUBAIONIAs CHJIa, JACUCTBYIOIIas Ha TMOTPYKEHHOE B
KHUJIKOCTh TeJ0, KOA()(PUIIMEHT MOJIe3HOTO NEHCTBUS MPOCTHIX MEXAaHU3MOB),
clenys TPEeJIO)KEHHOM MHCTPYKLUMM: IIPU  BBIIOJIHEHUU HU3MEpPEHUN
coOUpPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHHE UCKOMOM
BEJIMYHHBI;

coOI0IaTh MpaBHJia TEXHUKKA OE30MacHOCTH IpHU paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMeTp, pblyar,
MOJIBWDKHBIM M HETIOJIBMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTD;
XapaKTepU30BaTh MPUHIUMBI  JACHCTBUS ~ M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOMl Ha HX onucaHus (B TOM YHUCIHE:
HNOJUIMITHUKHM,  YCTPOMCTBO  BOJONPOBOJAA, THAPABIMYECKUH  IIpecc,
MaHOMETp, BBICOTOMEp, MOPILIHEBOI HACOC, apeOMETP), UCIIOJIb3Ysl 3HAHUS O
CBOMCTBax (PU3NYECKHX SIBJICHUM M HEOOXOOUMBbIE (DU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH NIPUMEPHI (HaAXOAUTh MH(OPMALIUIO O TIPUMEpax) MPaKTUIECKOro
UCTIOJb30BaHUSl (PU3MYECKUX 3HAHUHW B TMOBCEAHEBHOM JKU3HM JIA
oOecrneueHus 0€30MaCHOCTU MPU 0OpaIlEeHUHU ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBaMH, COXpaHEHUS 3I0POBbs M COOIOICHUS HOPM IKOJIOTUIECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpeJIe;

OCYIIECTBIATH OTOOp HUCTOYHUKOB uHGopMauuu B HHTepHere B
COOTBETCTBUM C 33JJaHHBIM TOKWCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOLINXCS
3HAHUA ® TYTEM CpaBHEHHUS PA3IMYHBIX HCTOYHUKOB  BBIJCIATH
nHpOpMAIMIO, KOTOpas SBISETCS MPOTUBOPECUYMBOM WM MOXKET OBITH
HEIOCTOBEPHOMU;

UCIIOJIb30BaTh TPHU BBIMIOJHEHUN YUEOHBIX 3a/laHuil Hay4YHO-TIOMYJIPHYIO
JIUTepaTypy (pU3MUEecKoro coaepiKaHusl, CIpaBOYHbIE MaTepHajbl, PECYPChI
cetu  HWHTepHer, BmameTh NpuéMaMU  KOHCICKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 HCTOYHHMKOB HWH(OpMAIMK (PU3NUECKOTO COACPKAHUSA, B TOM
qrciie MyOIMYHO JenaTh KpaTKue COOOIIEHUsI O pe3yabTaTaxX MPOEKTOB WM
y4eOHBIX HCCIIEIOBAaHUM, MpPU 3TOM I'PaMOTHO HCIIOJIb30BATh H3y4YEHHBIN
HNOHATUMHBIM anmapar Kypca (U3MKH, COINPOBOXAATh BBICTYIUICHHE
MPE3EHTAIUEN;
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OpU BBINOJHEHUH YYEOHBIX IIPOEKTOB M HCCJIENOBAaHUN pacHpenesTh
00s13aHHOCTH B TpPYIIE€ B COOTBETCTBUU C IIOCTABICHHBIMU 3aJa4aMH,
CIEIUTh 32 BBHIIOJHEHHEM IUIAHA JIEWCTBHM, aJE€KBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJIaJA B  JCATENBHOCTb  TPYMIbI,  BBICTPAaWBATH
KOMMYHUKATHUBHOE B3aMOJECHCTBUE, YUUTHIBAS MHCHHE OKPYKAFOIIMX.

K kxoHumy oOydeHus B 8 Kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:
WCIIOJB30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBHKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTALUINYECKUE U
amop(HbI€ TeJa, HACHIILIEHHBIM U HEHACBIILIEHHBIN Map, BIAXHOCTh BO3/1yXa,
TEMIIEpaTypa, BHYTPEHHSS DHEPrus, TEIUIOBOM JBUTATENb, 3JIEMEHTAPHBIN
ANEKTPUYECKUH 3apsifl, SJIEKTPUUYECKOE MOJIe, MPOBOJHUKU U JTUAJIEKTPUKH,
ITOCTOSTHHBIN JJIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pa3nuuaTh SABJIEHUS (TEIUIOBOE paCUIMpEHUE U CXaThe, Teronepenaya,
TEIJIOBOE PABHOBECHE, CMAayuMBaHWE, KANWLISAPHBIE SBJICHMS, HCIIAPEHHUE,
KOHJICHCAlUs, IUIaBJIEHUE, KpHUCTauIM3auus (OTBEpJEBaHUE), KHUIICHHE,
TerJionepeaaya (TemIonpoOBOAHOCTb, KOHBEKIIMS, U3TyUYEHHUE), FIEKTPU3aALUs
TE€JI, B3aUMOJICUCTBUE 3apAIA0B, NEHUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aUMOJCICTBUE MAarHWTOB, JEMCTBUE MAarHUTHOIO INOJIA Ha
OPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas HHIYKLHSA) IO ONUCAHUIO HX
XapaKTEPHBIX CBOWCTB W HAa OCHOBE ONBITOB, AEMOHCTPUPYIOIIMX JaHHOE
(u3HUecKoe SBICHUE;
pacno3HaBaTh  MPOSIBJICHUE  M3YYCHHBIX  (PU3MYECKUX  SBJIICHUA B
OKpY)XalollleM MHpe, B TOM 4HCIe (U3MUECKUE SIBICHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSLDKEHHUE U KAIIWJUISIPHBIC SIBJICHHS B IPUPOJIE, KPUCTAIUIBI
B mnpupojae, uznyuenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI,
oOpa3oBaHHMe pOCHI, TyMaHa, HWHEs, CHEra, HJICKTPUYECKUE SIBICHUS B
atMoc(epe, FIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MOJie 3eMIIH,
apeld morocoB, pojib MArHUTHOTO TOJIA JJIA JKM3HU Ha 3emJie, MOJIIPHOE
CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUUECKYIO 33/1a4y B yUe€OHYIO, BBIICIATD
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKK) (PU3NYECKUX SBJICHUN;

ONMKCHIBATH WM3YYEHHBbIE CBOMCTBA T€A U (U3UUECKHUE SIBICHUS, WCIONb3Ys
(¢u3nyeckue BETMYMHBI (TeMIlepaTypa, BHYTPEHHSSI JHEPIHs, KOJIUYECTBO
TEIUIOTHI, yJI€JIbHas TEIUNIOEMKOCTh BEIIECTBA, YACIbHAS TEIJIOTA ILUIABJICHUS,
ylenbHas TeIioTa napooOpa3oBaHusl, yJeabHas TeMIOTa CropaHus TOILIMBA,
KOA(QPUIUEHT MOJE3HOTO AECUCTBUSA TEIJIOBOW MAaIUWHBI, OTHOCUTEJIbHAS
BJIQXXKHOCTh BO3/lyXa, JJIEKTPUYECKUM 3apsj, CWIA TOKA, JJIEKTPUYECKOE
HaIlpSDKEHUE, COINPOTHUBIICHHE IPOBOJHMKA, YAEIbHOE CONPOTUBIIEHUE
BEIIECTBa, paboTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA), MPU OMUCAHHUH



26

NPaBWJILHO TPAKTOBAaTh (DU3MYECKHIA CMBICT HCIOJIB3yEMbIX BEIWYHH,
0003HAYCHHUS W EAWHHIBI (PU3UYECKHX BEIWYUH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3WYECKYI0 BEIMYMHY C JIPYTUMU BEIMYWHAMU,
CTPOUTH TpaUKN U3YICHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEIMYHH;
XapaKTepu30BaTh CBOWCTBa Tel, (U3WUECKHUE SBICHUS W TPOIIECCHI,
UCTIONb3YSl OCHOBHBIC TIOJIOXKCHHS MOJEKYJIAPHO-KUHETHUECKON TEOpHH
CTPOCHHUS BEIIECTBa, MPUHIHUII CYNEPIO3UIMU Tojiel (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUs 3apsia, 3akoH Oma s ydyacTka LIenu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUs SHEPTUH, IPU 3TOM JIaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aMIMCHIBATH €0 MAaTEMAaTUYECKOE BHIPAKECHUE;
OOBACHATH (U3MUECKUE TMPOIIECCHl W CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE€ CHTyalluii TPAaKTUKOOPUCHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYMHHOCIIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHWE M3 1—2 JIOTHYECKHUX
mIaroB ¢ omnopod Ha 1-2 W3Y4YEeHHBIX CBOMCTBAa (DU3UUECKUX SBJICHUMH,
(bu3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4d B 2—3 EUCTBUS, UCIIOJIb3YSI 3aKOHBI U (hOPMYJIBI,
CBsI3bIBAIONINE (PU3NYCCKUE BEIMYMHBI: HA OCHOBE aHAIIM3a yCIOBUS 3ajadu
3aMKMChIBaTh KPATKOE YCIIOBHE, BBISABIIATH HEIOCTATOK JAHHBIX VIS PEIICHUS
3a/lauu, BbIOMpATh 3aKOHBI U (HOPMYJIBI, HEOOXOAMMBIC ISl €€ pEeIICHUs,
POBOJUTh Pacu€Thl W CPABHUBATH IMOJYYCHHOE 3HA4YeHHE (HUINIECKOMN
BEJIMYMHBI C U3BECTHBIMH JIAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO pEIIUTh TMPH  TOMOIIN
(GU3HYECKUX METOJIOB, HCIOJIB3Yysl OIHMCAHHWE WCCICIOBAHUS, BBIICIAThH
IpoOBEpsAEMOE  TMPEITNOJIOKEHUE, OIEHUBATh  MPAaBUJIBHOCTh  IMOPSAKA
IIPOBEJICHUS UCCIIEOBAHUS, I€TIaTh BHIBOJIbL;

MIPOBOJIUTH OIBITHI TTO HAOTIOICHUIO (DU3UIECKUX SBICHUA WU (PU3NUECKUX
CBOMCTB Te (KamWJUIIPHBIC SIBJICHHS, 3aBUCUMOCTD JaBJICHUS BO3IyXa OT €T0
00BbéMa, TemmepaTyphl, CKOPOCTH MPOIlEcCa OCTHIBAHUS M HATPEBAHHS MPU
M3IIy9CHHUH OT I[BETa U3JIyJarolieil (MOTI0MA0Iei) MOBEPXHOCTH, CKOPOCTh
WCTIapEHUsT BOJIBI OT TEMIIEPATyPhl )KUAKOCTH M TIJIOMAAN €€ MOBEPXHOCTH,
ANEKTPU3aldsg Tel W B3aMMOJICUCTBHE  DJICKTPUYCCKUX  3aps/iOB,
B3aMMOJICHCTBHE MOCTOSIHHBIX MAarHUTOB, BU3YyaJM3alldsi MarHUTHBIX IOJICH
MMOCTOSTHHBIX MAarHUTOB, IEUCTBUS MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM,
CBOMCTBA AJICKTPOMArHUTa, CBONCTBA AJIEKTPOIBUTATEISI TOCTOSTHHOTO TOKA):
GbopMyIMpOBaTh TPOBEPSEMBIC TMPEIIOIIOKEHUS, COOMPATh YCTAHOBKY W3
NPEI0KEHHOTO 000pYIOBaHUs, OMUCKHIBATh XOJ OMBITa U (HOPMYIHPOBATH
BBIBO/IBI;

BBITIOJIHSATH MPSMBIE U3MEPEHUS TEeMIIepaTyphbl, OTHOCUTEIIEHON BIAKHOCTH
BO3/lyXa, CHJIBI TOKA, HANPSOHKEHUS C UCIOJH30BAHUEM aHAJIOTOBBIX
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npuOOpOB M JATUYMKOB (DU3MUECKUX BEJIMYMH, CPABHUBATh PE3YJIbTAThI
U3MEpEHUH ¢ y4€TOM 3aJJaHHON a0COFOTHOM MOTPEITHOCTH;

MPOBOANTH MCCIEIOBAHNE 3aBHUCHUMOCTH OJIHOM (PU3WYECKON BEIUYUHBI OT
OpYyrod C  HCIOJB30BAHHEM  MPSMBIX  M3MEpPEHUH  (3aBUCUMOCTH
CONPOTHUBJIEHUS MPOBOJHUKA OT €0 JUIMHBI, IUNIOMAAU [TONIEPEYHOTO CEYEHUS
U YIEIBbHOTO CONPOTHUBIICHUS BELIECTBA MPOBOJAHUKA, CUJIbI TOKA, UAYIIETO
4yepe3 MPOBOJHUK, OT HaNpsHKEHUS Ha MPOBOJHHUKE, HCCIEIOBAHUE
MOCJIEIOBATEIBHOIO W NApaJUyIeIbHOTO  COCIWHEHHA  MPOBOJAHHUKOB):
IJIAaHUPOBATH UCCIIEI0BaHNE, COOMPATh YCTAHOBKY M BBINIOJHATh U3MEPEHU,
clenyss TpPeUIOKEHHOMY IUIaHy, (DUKCHUpPOBATh PE3yJbTaThl MOJYyYEHHOU
3aBHCHUMOCTH B BUJE TaOJMIl U rpauKOB, €JIaTh BBIBOJBI [0 pe3yibTaTaM
MCCJIEI0BAHMS;

MPOBOJIUTh KOCBEHHBbIE M3MEpeHusi (Qu3anyeckux BelnyuH (yaerabHas
TEIUIOEMKOCTh BELIECTBA, COIIPOTUBIICHUE IPOBOAHUKA, pab0Ta U MOLHOCTb
ANEKTPUYECKOTO TOKA): IUIAaHUPOBATH U3MEPEHUS, coOupartb
DKCIIEPUMEHTAJIBHYK) YCTAHOBKY, CIEAys IPEUIOKEHHON HHCTPYKLIHH, U
BBIYMCIIATH 3HAUCHUE BEJIMYMHBI;

coOJI01aTh MpaBUiia TEXHUKH O€30MacHOCTH MpU padoTe ¢ JadopaTOPHBIM
000py10BaHUEM;

XapakTepu30BaTh  MPUHIUIBl  JCHCTBUS ~ M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONMUcaHus (B TOM YHCIIE: CHCTEMaA
OTOIUJIEHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEpMETpP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW SHEPIrUH, BJIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTelbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIEKTPUUYECKHUE
OPENOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOABUIATENb IMOCTOSIHHOIO TOKa),
UCIIONIb3Ysl 3HAHMUS O CBOMCTBAX (DU3MUECKUX SIBICHUHA M HEOOXOJIMMBbIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIbHBIC
npuOOpBI O CXeMaM U CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIN TepMOMETD,
TEPMOC, TICUXPOMETP, THUIPOMETP, JABUIaTellb BHYTPEHHEIO CrOpaHus,
AJNIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbl JJIEKTPUUYECKUX Lenerd ¢
NOCJIEIOBATENbHBIM U TMapaIeIbHBIM COCAMHEHUEM SJIEMEHTOB, pasziuyas
YCIIOBHBIE 0003HAYEHUS JIEMEHTOB JIEKTPUUECKUX LIETICH;

MPUBOIUTH MPUMEPHI (HAXOIUTh HHPOPMAIIUIO O TPUMEPaX) MPAKTUYECKOTO
UCIOJIb30BaHUSl (U3MYECKUX 3HAHUH B TOBCEAHEBHOM KU3HM IS
obecrnieyeHuss 6€30MaCHOCTH MPU OOpaIEHUH C IPUOOPAMH U TEXHUYECKUMHU
YCTPONCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSI HOPM HKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;
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OCYUIIECTBJISATH MOUCK MH(pOpMaluu pu3ndecKkoro cojepxxkanus B Uutepuere,
HAa OCHOBE HMEIONIMXCS 3HAHUM U MYyTEM CpPABHEHUS JOMOIHUTEIbHBIX
HMCTOYHUKOB BBIACIATH MH(OpPMAIMIO, KOTOpasl SBISETCS MPOTUBOPECUMBOIMA
WJTM MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISAPHYIO
TUTEPATYpy (PU3NYECKOTO COAepKaHus, CIIPAaBOUYHBIE MaTE€pHAIbl, PECYPCHI
cetu HMHTepHeT, BiageTh NOpUEMAaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBIE IHCbMEHHBIE W KpAaTKUE YCTHBIE COOOILEHUS,
0000mass wuHPOpMAIMIO U3 HECKOJBKUX HMCTOYHUKOB (HU3UUECKOTO
COJIepKaHusl, B TOM 4ucie MyOJIMYHO MPEACTABIATh PE3yiIbTaThl MPOSKTHON
WJIM UCCIIE0BATENbCKOU JESTENIbHOCTH, MIPU 3TOM I'PaMOTHO HCIOJIb30BaTh
W3YYEHHBI TOHATUWHBIA anmapar Kypca (U3MKH, COIpPOBOXKJIATh
BBICTYIIJICHUE ITPE3EHTALNEH;

OpU BBIIOJHEHUM YYEOHBIX TPOEKTOB M HCCIEIOBAaHUM (PU3MUECKUX
IPOLECCOB pacHpelesTh OOA3aHHOCTH B TIpPyHIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33/la4aMU, CIEIUTh 32 BBINOJIHEHUEM ILJIaHA JIEUCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLEHHUBaTh COOCTBEHHbIM BKJIAI B
NEATEIBHOCTh T'PYIIIbI, BBICTPAUBATh KOMMYHHUKAaTHBHOE B3aHMOJECHCTBHE,
IPOSIBIISiSt TOTOBHOCTh pa3periarbh KOH(IUKTHL.

K koHnity 00y4yeHust B 9 kj1acce npeIMeTHbI€ pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:
UCIIOJIb30BaTh  MOHATHS: CHCTEMa OTCuéra, MarepuajbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXAaHMYECKOIO JBIKEHUS, Aedopmanus
(ympyrasi, mnjacThyeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TMEPErpy3KH, LEHTP TKECTHU, aOCOIOTHO TBEPIOE TEO,
LHEHTP TSHKECTU TBEPIOIO Tella, paBHOBECHE, MEXaHUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, JEKTPOMArHUTHbIE BOJIHBI, LIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTH, CIIEKTPHI
WCIyCKaHMsI W TOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3y4yeHUusi, U30TOIIbI,
sJiepHasi PHEPreTUKa;

paznuyaTh SIBIEHUs (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIMHENHOE
IBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJMHEMHOE JBH)KEHUE, CBOOOJHOE
MaJICHUE TEJ, PABHOMEPHOE JBHKEHHE IO OKPYXHOCTH, B3aUMOJEHCTBUE
T€J, PEaKTUBHOE IBWXKEHUE, KojeOaTenpbHOe ABMXKEHHUE (3aTyxaroume u
BBIHY>KJIEHHbIE KOJeOaHMs), pPE30HAHC, BOJHOBOE ABUKEHHUE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pPacHpOCTpaHEHHE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPa)XCHHE CBETA, pas3liokeHHue Oeroro cBeTa B
CHEKTP U CJIOKEHUE CHEKTPAIbHBIX LIBETOB, JUCIEPCUS CBETA, ECTECTBEHHAs
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pPaZOaKTUBHOCTb, BO3HHUKHOBEHHE JIMHEHYATOrO CIEKTpa H3Iy4eHUs) IO
ONHCAaHUI0O WX  XapaKTepHbIX CBOWCTB M HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBICHUE;

pacno3HaBaTh  MPOSIBJIEHUE  M3YYECHHBIX  (PU3MYECKUX  SIBIICHUHA B
OKpyXaroleM Mupe (B TOM uuciae (U3NYECKUE SIBICHUS B IPUPOAE:
OPWINBBI U OTJIMBBI, IBMKEHHUE IUIAaHET COJIHEYHOM CHCTEMBI, PEaKTUBHOE
IBIKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB KMBOTHBIMH,
3eMIIETPSICEHNE, CECMUYECKHE BOJIHBI, IlyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE
ABICHUSI B  NPUPOJE, OMOJIOTMYECKOe  JIEWCTBHE  BUIUMOTO,
yIbTPaQHUOJIETOBOIO U  PEHTTEHOBCKOTO  M3IYYEHHUH, €CTECTBEHHBIM
paZMoOaKTUBHBIM (OH, KOCMUYECKHE Jy4H, paJUOAKTHUBHOE HU3IyUyEHUE
MPUPOJHBIX MUHEPAJIOB, ACHCTBUE PAAMOAKTUBHBIX U3IyYEHUI Ha OPraHU3M
YeJ0BEeKa), MpU 3TOM NEPEBOJUTHh MPAKTHUYECKYIO 3a/adyy B Yy4eOHYyIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUM;
ONUCHIBAaTh WM3YYEHHbIE CBOMCTBA TE€I U (PU3NYECKUE SBIICHUS, HCIOJIb3YS
¢uznyeckue BeNMUYMHBI (CpEeOHSsE W MIHOBEHHAas CKOPOCTb Teja Mpu
HEPaBHOMEPHOM JBUKEHUHU, YCKOpPEHHUE, IepeMEelIeHue, MyTh, YTJOBas
CKOpPOCTb, CHJa TPEHHUSA, CUJa YIPYroCTH, CHJIA TSKECTH, YCKOpPEHUE
CBOOOJHOTO TAaJeHus, BEC Tela, HWMIYJbC Tela, UMIYJIbC CHJIBIL,
MeXaHu4yeckass paboTa M MOUIHOCTh, IIOTEHLMAJbHAs »JHEPrus Tena,
MOJHITOTO HAaJ IMOBEPXHOCTBIO 3€MJIM, MOTEHLMAJIbHAS SHEPIHsl CHKaTou
MPY>KWHBI, KHHETUYECKAsl SJHEPTusl, MOJIHAA MEXaHU4YECKasl YHEPTrusi, MepHol
M 4acToTa KoJieOaHWM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA,
CKOpPOCTb CBETa, IIOKa3aTelb MPEJIOMIICHUS Cpelbl), NpHU ONHCAHUU
OPaBWJIBHO TPaKTOBAaThb (PU3MUECKUM CMBICT MCHOJIb3YEMbIX BEJIHWYMH,
0003HAYEHUA W E€IUWHULBI (PU3NYECKHX BEIUYHMH, HAXOIUTh (OPMYIIbI,
CBA3BIBAIOIME JAHHYIO (DU3MYECKYIO BEJIMYMHY C JIPYTMMHU BEJIMYMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUYECKHUE SBJICHUS U TPOLECCHI,
WCIIONIb3Ysl 3aKOH COXPAHEHUs HHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHIUI CYNEPIO3UIUN CUJI, IPUHIUIT OTHOCUTENbHOCTH ["anumnes, 3aKOHbI
HproTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPETOMIICHUS
CBETa, 3aKOHBI COXPAHEHUs 3apsI0BOIO U MacCOBOTO YMCEN IMPHU SAEPHBIX
peakuusix, MpUd OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMKUChIBaTh €r0 MaTEMaTHYECKOE BhIPAKEHUE;

OOBACHATh (PU3MYECKHE MPOLECChl M CBOWCTBAa Te€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyallud MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MIPUYHHHO-CJIEJACTBEHHBIE CBSI3H, CTPOUTHh OOBSICHEHUE U3 2—3 JIOTMYECKHUX
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IaroB ¢ Onopod Ha 2-3 W3Y4YEHHBIX CBONCTBAa (DU3UUECKUX SIBIICHUMH,
(bu3HUEeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a/1a4u (ONMUPAIOLIUEC HA CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJNB3YS 3aKOHBI U (OPMYIIbI, CBSA3BIBAIONINE (PU3UUECKHE BEIMYMHBI: Ha
OCHOBE aHaJiM3a YCJIOBHS 3aJa4yM 3alUChIBaTh KPaTKOE YCJIOBUE, BBISBISATH
HEJOCTAIOIINE WIM U30BITOYHBIE JaHHbIC, BHIOUpATh 3aKOHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl PEIICHUs, NPOBOAUTH pacuy€Tbl U  OICHHUBATH
PEATUCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BEJTMYUHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPBIE MOXKHO pPEHIUTh TMpPH  [OMOIIU
(U3NYECKUX METOAOB, HCIOJbB3Yysl OINHMCAHUE HCCIEIOBaHMs, BBIICIATD
OpOBEpsIEMOE  TMPEANOIOKEHHE, OLEHUBAaTh  IPaBWIBHOCTh  HOpPSAIKa
MPOBEJCHUS HCCIEA0BaHNUs, AETaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTATHI
HaOIIOICHHUM 1 OIBITOB;

IPOBOJUTH OIBITHI 10 HAOIIOACHUIO (DU3UUECKUX SIBICHUN WU (PU3NUECKUX
CBOMCTB Ted (M3ydeHHE BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUs
SHEPruM, 3aBHUCUMOCTh IEpHOoJa KOJeOAaHWN NPYKUHHOTO MasATHHKA OT
Macchl Tpy3a M KECTKOCTH MTPYXKHHBI M HE3aBUCHUMOCTh OT aMIUIUATYIBI
MaJIbIX KOJeOaHuM, MPSAMOJIMHEHMHOE PACIpPOCTPAHEHHE CBETA, Pa3I0KCHUE
0esoro cBeTa B CHEKTP, U3YUEHHUE CBOMCTB N300pakeHUsI B INIOCKOM 3€pKajie
U CBOMCTB M300pakKeHHsI MpeaMeTa B COOMparomei JauH3e, HaOIoIeHUE
CIUIOIIHBIX U TUHEHUATHIX CIIEKTPOB U3IIyUCHHs): CAMOCTOSTEIbHO COOMPATh
YCTaHOBKY U3 N30BITOYHOTO Habopa 000pyI0BaHUS, OMMCHIBATH XO/I OTBITA
€r0 pe3ynbTaThl, POPMYIHUPOBATH BHIBOIBL;

OPOBOAUTH NPU HEOOXOJUMOCTU CEpPHUIO TMPSAMBIX HU3MEpPEHUH, Oomperenss
CpelHee 3HaueHUWe u3MepseMod BeNMMYMHBI  ((DOKYCHOE pacCTOsTHUE
coOuparomieid  JIMH3bI), OOOCHOBBIBaTH BBIOOp cmoco0a  HU3MepeHus
(M3MepUTENHLHOTO TTPUOOpPA);

NPOBOAMTH  MCCIIEIOBAHUE 3aBUCUMOCTEH  (U3WYECKUX BEIMYHUH C
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHI (3aBUCUMOCTH MyTH OT BPEMEHU IpH
PaBHOYCKOPEHHOM  JBMXKEHMHM 0O€3 HaudaJbHOW CKOpPOCTH, MepHoaa
KoJIe0aHUI MaTeMaTHYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH yTJia
OTpaXKCHHS CBETA OT yriia MaJIeHUsl M yria MPEeJOMJICHUS OT yTiia MaJcHHs):
IUIAHUPOBAaTh  HCCJEOBAaHUE, CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY,
(uKCHpOBaTh PE3yNbTAThl MOJIYYCHHON 3aBUCUMOCTH (DPU3MUECKUX BEIMYUH
B BUJIe TaOuuIl U TpadUKOB, AeTaTh BBIBOBI IO Pe3ybTaTaM HCCIEA0BAHNUS;
IPOBOJUTH KOCBEHHbIE U3MEPEHUS (DU3UUECKUX BETUYMH (CPEIHSS CKOPOCTh
U YCKOpEHHE Tella TpPU PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHUE
CBOOOMHOrO TaAeHus, KECTKOCTh TPYXKHUHBI, KOI)PUIMEHT TpeHus
CKOJIbKEHUSI, MEXaHW4yeckas paboTa M MOIIHOCTb, YacTOTa M MEPHUOA
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KOJIeO0aHU MaTeMaTH4eCKOro M MPYKMHHOTO MasiTHUKOB, ONTHYECKas CUJia
coOuparoliei JIMH3bI, PAJUOAKTUBHBIA (DOH): IUIAHUPOBATH H3MEPEHUS,
coOMpPAaTh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIMIOJTHATH U3MEPEHHUSI, CIEAYs
MPEAJIOKEHHOW ~ MHCTPYKLMHU, BBIYMCIATH  3HAYEHHWE  BEIWYUHBI U
aHAIN3UPOBATh MOJYUYEHHBIE PE3YyJIbTaThl C YUETOM 3aJJaHHOM MOrPEIIHOCTH
U3MEPEHUM;

coOI0aTh MpaBHUJia TEXHUKKA OE30MacHOCTH IpHU paboTe ¢ JIabopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE MPU3HAKKM HW3YYEHHBIX (DU3MYECKUX MOJEIIEH:
MaTepuaibHasi TOUKa, aOCOJIOTHO TBEPOE TEIO, TOUEUHBI UCTOUHUK CBETA,
Jqy4y, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas MOJEJb
aTOMHOTO $]1pa;

XapaKTEepU30BaTh  MPUHUUIBI  JEUCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOMl Ha HX onucaHus (B TOM YHUCIHE:
CHUIOMETP, AATUYUKHU NOJIOKEHUS, PACCTOSHUSA U YCKOPEHUS, PAKETA, IXOJIOT,
OYKH, MEpUcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJbI, CIIEKTPOCKOII,
J03UMETP, Kamepa BuiibcoHa), HCNOB3Ysl 3HAHUS O CBOMCTBAaX (PU3MYECKHUX
SABJICHUN 1 HEOOXOAUMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHUYHBIE PUCYHKM HM3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENIBHBIX MPUOOPOB U TEXHOJOTHUYECKHUX IMPOLIECCOB MPU
pelIeHNH y4eOHO-NIPaKTUUECKUX 3a]1a4, ONTUYECKHE CXEMBbI JIJISl TIOCTPOEHUS
M300paKeHUM B TIJIOCKOM 3€pKajie U COOUparoIieit JIMH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTh MH(GOPMAIMIO O IPUMEPAX) MPAKTUYECKOTO
UCTIOJb30BaHUSl  (PU3MYECKMX 3HAHUH B TOBCEAHEBHOM JKU3HU JJIs
obecrieueHurs 0€30MaCHOCTHU MPHU OOpaIleHU ¢ MPUOOPaMU M TEXHUUYECKUMU
YCTPOMCTBAMM, COXPAHEHUS 310POBBSI U COOJIOJEHUSI HOPM SKOJOTUYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeEE;

OCYIIECTBIATH MOUCK MHpOpMaIuu (HU3NYECKOTO cosiepkanus B InTepHeTe,
CaMOCTOSITENIbHO ~ (OPMYJIUPYsl TOMCKOBBIA  3ampoc, HAXOIUTh MYyTH
OTpe/eNieHUus] JOCTOBEPHOCTH TMOJYyUYEHHOM MH(POpMAMM Ha OCHOBE
UMEIOIIUXCS 3HAHUM U TOTIOJTHUTEIbHBIX UICTOUYHUKOB;

UCIIOJIb30BaTh MPHU BBHIMOJHEHUU YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JIUTepaTypy (pU3MUECKOro coaepiKaHMs, CIPaBOYHBbIE MaTepHajbl, PECYPChI
cetu MHTepHeT, BiageTp NpUEMAaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbIE IMUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHboOpMaIlMM U3 HECKOJIbKUX HCTOYHMKOB (PU3UYECKOrO COJEpkKaHUs,
nyOJIMYHO TMPENCTaBIATh Pe3yJbTaThl MPOEKTHOM WM HCCIEAOBATEIBCKOM
JNEATENBHOCTH, MPU 3TOM T'PAMOTHO MCIIOJb30BATh U3YUYECHHBIN MOHSITUWHBIN
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anmapaTr Hu3y4aemMoro pasiena (U3MKM U CONPOBOXKIAThb BBICTYILJICHUE
npe3eHTanuen ¢ yuéToM 0COOEHHOCTEN ayIUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHMUE 7 KJIACC

Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBanue
(uudpossbie)
n/  pa3sgesioB H TeM Becer  Kourtpoubu IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThI ue padboThbl
pecypcsbl
Pa3znen 1. ®usuka u eé poJib B IO3HAHUM OKPYKAIOIIEr0 MUPa
DU3HKA - HAVKE O bubmuoreka [JOK
1.1 Ve 2 hitps://m.eds00.ru/7f416
pupoie 194
PUsHICCKIe bubmuorexa [JOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJTMYUHBI
194
EcrecTBeHHOHay4H bubnuorexa [JOK
1.3 BIi METOJI 2 1 https://m.edsoo.ru/7f416
MO3HaHUS 194
Wroro mo paszneny 6

CrpocHe bu6mmoreka [IOK
2.1 P 1 https://m.edsoo.ru/7f416
BEIIECTBA 104
JIBrokenue u bubnnoreka [JOK
2.2 B3aMMO/IEHCTBHE 2 1 https://m.edsoo.ru/7f416
YACTHIL BELIECTBA 194
ArperarHble bubnnoreka [JOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BeIlleCTBa 194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
Mexanundeckoe bubmorexa [JOK
3.1 3 https://m.edsoo.ru/7f416
JIBUKECHHE
194
MHepuuis, Macca bu6mmorexa [IOK
3.2 P, ’ 4 1 https://m.edsoo.ru/7f416
IUIOTHOCTE
194
bu6mmorexa [IOK
3.3 Cuna. Bunsl cuin 14 1 2 https://m.edsoo.ru/7f416

194

Hroro no paszneny 21



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
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
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Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
JaBieHue.
[Tepenaua
bubmuoreka [JOK
aBIICHUS
41 . 3 https://m.edsoo.ru/7f416
TBEPIBIMU TEJIAMHU, 194
JKUJIKOCTSIMH U T
razamu
Jlapsenue bu6mmoreka [IOK
4.2 5 https://m.edsoo.ru/7f416
JKUJIKOCTH
194
bubmuorexa [JOK
A
4.3 Tvoceproe 6 https://m.edsoo.ru/7f416
JaBJIEHUE
194
[elictBue
’KMJIKOCTH Y rasa Ha bubomiorexa IJOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOrpy)EHHOE B
194
HUX TEIO0
Uroro no pazueny 21
Pa3pea S. PaGora m MOIIHOCTB. JHEPIrus
bu6mmoreka [IOK
Pa6
5.1 aboran 3 1 https://m.edsoo.ru/7f416
MOIITHOCTD
194
MpocThic bubmuorexa [JOK
5.2 p 5 1 https://m.edsoo.ru/7f416
MEXAHU3MBI
194
MexaHnudeckas bubmorexa LOK
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEPTUs 194
Hroro mo pazaeny 12
PeszepBHoOe Bpemst 3
OBHIEE KOJIMYECTBO
YACOB IIO 68 3 12
[TPOIT'PAMME
8 KJIACC
KoaudecTBO yacoB
HaumeHoBaHue pa3/iesioB U TeM
Ne i/m Konrtpoabnbsie  IIpakTnueck:

NPOrpaMmblI

B
cero padoThI padoTsbI



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
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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Pasznen

1. Teny1oBbI€ ABJICHUS

1.1 CtpoeHue u CBOMCTBA BElIECTBA 7
1.2 TemnoBbIe MPoIECCH 21 5
Utoro no pazneny 28
Pazjen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
91 DneKTpuuecKue 3apsaabl. 3apsHKeHHbBIE 7 1
' TeJa U UX B3aUMOJICHCTBUE
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 7
2.3 MarHuTHbI€ SIBICHUS 6 1.5
2.4 DneKTpOMarHuTHAs MHIYKIIHS 4
Hroro no paszneny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O0
- 68 145

I[TPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC
KoaunuecTBO yacon DJIeKTPOHHbBIE
Ne HaunmenoBaHmue
(uudpossbie)
n/ | pasieoB U TeM Becer  Konrpoibu IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMabl 0 ble padoThbI ue padboThbl
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
MexaHudeckoe
JE—— bu6mmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41a4
CITIOCOOBI €T0 26
OIHUCaHUs =
BzaumoneiicTBue bubnmorexa [IOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
TeN
a6
3AKOHbL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHCHHUS
a6
Wroro mo pazneny 40
Paznen 2. Mexann4yeckue KoJje0aHusi M BOJTHbI
MexaHudeckue bubmorexa [TOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KoJieOaHus
ab
MexaHuveckue bubmmorera [TOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBIL. 3BYK
a6
Hroro no paszneny 15

Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHbIEC BOJIHBI

ONEeKTpOMarHuTH
o6 Hoe I bubnmnoreka [JOK
3.1 6 2 https://m.edsoo.ru/7f41a4
AIEKTPOMArHUTH a6
bI€ BOJTHBI T
Hroro no paszneny 6
Pasnen 4. CBeToBbIE SIBJIEHUSA
3aKOHBI bu6mmorexa [IOK
4.1 pacnpocTpaHEeHHs 6 2 https://m.edsoo.ru/7f41a4
cBeTa a6
JIuH3bI 1 bubnmuorexa [JOK
4.2 ONTUYECKUE 6 3 https://m.edsoo.ru/7f41a4

npubOpbI

a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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I[TPOTPAMME

Paznoxenue bubmuorexa [JOK
4.3 0€JIoro CBera B 3 2 https://m.edsoo.ru/7f41a4
CHEKTp ab
Hroro mo pazaeny 15
Pa3pgen 5. KBaHTOBbBIE AIBJICHUS
Hcnyckanue n bubnmoreka [JOK
51 MOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM a6
CrDocHIe bubmuorexa [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
ATOMHOTO SiIpa
a6
P r— bu6mmoreka [IOK
5.3 p 7 1 https://m.edsoo.ru/7f41a4
peakuuu
a6
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001a0IIHIT MOAY/Ib
[ToBTOpeHue n
00001eHNE bu6mmoreka [JOK
6.1 COJIepKAHUS 9 2 https://m.edsoo.ru/7f41a4
Kypca GpHu3uKH 32 a6
7-9 knacc
Wroro mo paszneny 9
OBIIEE
KOJIMYECTBO
102 27
YACOB I1O



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HNPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepoimkud .M.,
NBanoB A.U., AkiinonepHoe obmectBo «M3aaTenscTtBo «IIpocBemienue»

» dusuka: 8-i kacc: 6a30BBIM YpOBEHb: yueOHUK, 8 kinacc/ [leprimkun Y. M.,
NBanoB A. U., Akiimonepnoe obuiectBo «M3narensctBo «lIpocBenienue»

» ®usuka: 9-i1 knacc: 6a30BbId ypOBEeHb: YueOHUK, 9 kiacc/ [lepbimkun U. M.,

I'ytauk E. M., MIBanoB A. U., [lerpoBa M. A., AKIIMOHEpHOE OOIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUUTEJIA
https://edsoo.ru/wp-content/uploads/2023/08pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

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



