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IHOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3yJibTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuétoM (penepanbHO paboueit mporpaMMbl BOCIUTAHUS U
Konuenuuu npenoaaBanust yueoHoro npeamMera «Ousukay.

Copepxanne mporpaMMmbl MO (QuU3MKEe HampaBieHO Ha (HopMuUpoOBaHHE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYAIOIIUXCS W OPraHU3alUI0 U3YYCHUS
bu3MKKM Ha JESITEeNbHOCTHOM oOcHOBe. B mporpamme mo (u3uke yuduTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00yuYeHHs], a TAKKE
MEXKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma o pusuke ycraHaBIUBaeT pacupeeieHre yueOHOro Marepuania
o rojaM o0ydeHus (1o Kjaccam), mpejjiaraeT NpuMEPHYIO MOCIeA0BaTEIbHOCTh
U3Y4YEHHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs MPEAMETHOTO COJAEpKAHUS H
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yYaromxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbI0 OKa3aHUS METOJUYECKOM
MOMOILY YYUTEIIO B CO3/IaHUU paboyeil mporpaMMbl O y4EOHOMY IIPEIMETY .

®u3rka SBISIETCS  CHCTEMOOOpA3yIOIIMM ISl  €CTECTBEHHO-HAay4HbBIX
y4eOHBIX MPEIMETOB, MOCKOJIBKY (hpU3HUecKHue 3aKOHBI JIeXKAaT B OCHOBE IPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XUMHEH, Ouosiorueld, actpoHomued u ¢GU3HIECKON
reorpagued, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTUHY MHpa,
MIPEeNOCTaBIseT HauboJiee SCHble O00pa3lbl MNPUMEHEHHs HAyYHOrO METoJa
MIO3HAHUs, TO €CTh CII0C00A MMOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 THaBHBIX 337a4 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType O0OIero
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW IPaMOTHOCTH M
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Quzukun Ha 0a30BOM YpOBHE [Mperojiaraet OBJaJcHUE
CIIEIYIOIIMMH KOMIETEHTHOCTSAMHM, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSCHSATH SBJICHUS;

e OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O MCCIIEIOBAHMUS;

e UHTEPNPETUPOBATH  JaHHbIE W  HUCIOJb30BaTh  Hay4HbIC
J0Ka3aTeIbCTBA JJIsl TOJYyYEHHUS BBIBOJIOB.

lenn wusyueHus ¢GU3MKK Ha YpOBHE OCHOBHOIO oOmIero oOpa3oBaHus
onpenenensl B KoHuenumuu mnpenonaBanus ydyeOHoro mnpeamera «®Pusnka» B
oOpa3oBaTenbHBIX opraHuzanusax Poccuiickoit @Denepanuu, pearu3yrOIMIUX
OCHOBHBIE 00I1€00pa3oBaTeibHbIe MPOTPaMMBbl, YTBEPXKAEHHON pelIeHueM



Kosnerun MunucrtepcTBa npocsenieHusi Poccuiickoit denepanuu (MpoToKoJI OT 3
nekadbps 2019 r. Ne TIK-4BH).
Heau uzyyenus: puU3uKM:

MpUOOpETEeHNE WHTEpeca W CTPEMIICHHS OOydYalomuxcsi K HaydHOMY
W3YUYCHHUIO TNPUPOIBI, PAa3BUTHE WX HHTEIJICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MIPEACTABICHUM O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
MCCJICI0OBATEIILCKOTO OTHOIICHHSI K OKPY KAIOIIUM SIBIICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUYeHUs
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;
dbopMUpOBaHUE MPEICTABICHUN O POIU (DU3UKHU ISl PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  MpPEACTaBIEHUM O  BO3MOXKHBIX  cdepax  Oynymiei
poeCCHOHAIBHON JICSITEIPHOCTH, CBSI3aHHOUW ¢ (DM3UKOM, IMOJTOTOBKA K
nanbHenIeMy 00y4YeHHUIO B 3TOM HaIlpaBJICHHUH.

JlocTwkeHrne 3THUX LeJed mporpamMmbl 1o (GU3WKE Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEIYIONIUX 3a1a4:

NpUOOpETeHUE 3HAHUM O JIUCKPETHOM CTPOEHHUM BEILECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DSJEKTPUUECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

MpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MMOJTYYEHHBIX 3HAHUN;

OCBOEHHME METOJOB pEIICHUS NPOCTEUIINX pPAcUYETHBIX 3a4ad C
HCIOJIb30BAaHUEM buznyecKux MOJICIIEH, TBOPYECKUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 3a/ay;

pa3BUTHE YMEHUW HAOJIOMATh MPUPOIHBIC SBICHUS U BBHITIONHSATH OTIBITHI,
nabopaTopHble pabOThl M  AKCHEPUMEHTAIbHBIE HWCCICIOBAHUS C
HCIIOJIb30BaHUEM U3MEPUTEIIbHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ UHpoOpMaluend (PU3NUECKOro CoAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHATIN3 U
KPUTUYECKOE OlICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepamu npodeccuoHaIbLHON eSITEIbHOCTH, CBI3aHHBIMU
¢ (u3ukoil, M COBPEMEHHBIMM TEXHOJIOTHUSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (HPU3UIECKON HAYKH.

Ha wnsyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HE/IEN0), B 8
Kiacce — 68 yacoB (2 yaca B Hezaemo), B 9 kinacce — 102 gaca (3 gaca B Helemo).

[Ipennaraemslii B mporpamMMme no (u3HuKe nepeyeHb 1adopaTOpHBIX paboT u
OTIBITOB HOCUT PEKOMEHAATEIbHBIN XapaKTep, YUUTENb AeJaeT BHIOOp MPOBEACHHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HHAMBUAYAJbHBIX OCOOEHHOCTEMH
o0yJarommxcs, CIUCKa AKCIEPUMEHTAIBHBIX 3aJaHHUN, MPeIIaraéMbiXx B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa M0 (hU3HKE.



COAEPXAHUE OBYUYEHUA 7
KJIACC

Paznen 1. ®usuka u e€ posib B IO3HAHUM OKPYKAKOLIEr0 MHUPA.

®usuka — Hayka O npupoxe. SBieHus npupoasl. PU3NUECKUE SIBICHHUS:
MEXaHUYECKUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3Mmepenue Qusnyeckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocts u3mepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAayKHM U3Yy4arOT MPUPOLY.
EcTtecTBeHHO-HAy4YHBI METOJ TO3HAHMS: HAOMIOJACHHE, MOCTAHOBKAa HAYYHOTO
BONPOCA, BBIJIBI)KEHHUE THIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OObSICHEHHUE
HaOmoaaemMoro siBieHus. Onucanue GU3NUeCcKUX SABJICHUI C TOMOILBIO MOJIETIEH.

Hemoncmpayuu.
1. MexaHudeckue, TEIUIOBbIE, JJICKTPUUECKHE, MArHUTHbBIE, CBETOBBIE
SIBJICHUSL.

2. dusnveckue mpuOOPHI U IPOLIETypa MPSAMBIX U3MEPEHUN aHATIOTOBBIM U
U (QPOBHIM MPUOOPOM.
Jlabopamopnuie pabomul u onvimol.
1. OmnpeneneHue eHbI JEICHUS KAl U3MEPUTEIHLHOTO Mprudopa.
N3mepenue paccTossHuM.
N3mepenne 00bEMa KUIKOCTA U TBEPIOTO TeENa.
Onpenenenue pa3MepoB MaJbIX TeIl.
N3mepenue TtemmepaTypbl MpU MOMOIIM KUJKOCTHOIO TEPMOMETpa M
JaTYMKa TeMIEpaTyphl.
6. IIpoBeneHue HccienoBaHUS MO MPOBEPKE TUIIOTE3bI: JANBHOCTh IMOJETA
apuKa, MyImeHHOT0 FOPU30HTAIBHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
IycCKa.

Pa3znes 2. [lepBoHayajibHble CBEeJeHUSI 0 CTPOCHUM BelllecTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBrkenre 4actul] BemiectBa. CBsI3b CKOPOCTH JIBMDKEHUSI 4YacTHUIl C
TeMriepaTypoii. bpoyHoBckoe aBmxkenue, nuddysus. BzaumoneiicTBue uacTuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHMS BEUIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U TBEPJBIX
(kpucramnuyeckux) Teil. B3auMOCBsI3b MEX]y CBOWCTBAMU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSHMUSIX MU MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpauuu.

1. HaGmroneHue OpOyHOBCKOTO JIBHXKCHHUSI.
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2. HaGmonenue nuddysun.
3. HaOmionenuwe  siBICHUM,  OOBACHSIOMIMXCA  MPUTSDKEHHEM WU
OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnuie padomut u onvimot.

1. OueHka jauameTpa aToMa METOJIOM PSAOB  (C  HCIOJIB30BAHHEM

doTtorpadmii).
2. OmbITHI O HAOMIOACHUIO TEIJIOBOTO PACIITUPEHHS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSHKEHUSL.
Pasnen 3. /IBm:keHne U B3aMMOI€CTBHUE TeJl.
MexaHnuueckoe JBH)KeHUE. PaBHOMEpHOE M HEpaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBHKEHHUH. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBneHune wHepuuH. 3aKOH MHEpUUH. B3anmonelcTBue Tel Kak MpUYMHA
M3MEHEHMSI CKOPOCTH JBWKEHUsS Tell. Macca Kak Mepa HWHEPTHOCTH Teja.
[TnoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJMYECTBOM MOJIEKYJl B €IUHHUIIC
o0BnEMa BelecTna.
Cuila Kak XapakTepucThKa B3auMozencTBus Tenl. Cuiia ynmpyroctd M 3aKoH
I'yka. M3mepeHue cuwibl C MOMOIIBIO JUHAMOMETpa. SIBJIeHHE TATOTEHUS U CUJia
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHerax. Bec tema. HeBecomocTs. Crioxxenune
CWJI, HAMPABJIEHHBIX O OJHOW IpsiMoi. PaBHoneiicTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJbKEHHS U TPEHUE TOKOs. TpeHue B MpUpOAE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MEXaHM4YEeCKOro JIBUKEHUS Tena.
2. HM3mepenue CKOpOCTH MPSIMOJIUHENHOTO JIBUKECHUSA.
3. HaOmtonenue siBneHus UHEPIIUH.
4. HalOnroneHue u3MEHEHHUs! CKOPOCTH TIPU B3aUMOJICHCTBUU TEJL.
5. CpaBHEHHME MACC IO B3aUMOJICMCTBUIO TEIL
6. CroxkeHue Cuj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamophuie pabomul u onvimel.
1. OmpepneneHue CKOPOCTU PABHOMEPHOIO JIBM>KEHUS (IIapUKa B )KUIKOCTH,
MOJIETU AJIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpeneneHue cpeAHE CKOPOCTH CKOJBXEHHUS Opycka WM IIapuKa 1o
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TEIA.

4. OmnbIThI, NEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshKeHHs (aedopMaiinn)
MPY>KUHBI OT MPUI0KEHHOMN CHIIBI.

5. OnBITHL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszneu 4. JlaBjieHne TBEPABIX TeJl, dKMUAKOCTEN U ra3os.



JlaBnenue. CriocoObl YMEHBIIICHUS U yBEIWUYCHUS AaBieHus. [[aBieHue rasa.
3aBUCUMOCTh JaBJICHHs Taza OT 00bEéMa, Temmeparypel. Ilepenmaya naBiieHHs
TBEPABIMU TEJNAMHU, XUIAKOCTIMHU M razamu. 3akoH [lackams. [THeBmaTnueckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TiayOwnbl. ['mapocratmdaeckuit
napagokc. Coolraromuecs cocyibl. [ napaBinueckue MeXaHu3MBbl.

Atmocdepa 3emnu u armocdepHoe aamieHue. [IpuyuuHBI CyIeCTBOBaHUS
BO3aAyHON oOonouku 3emuu. OnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBiIeHUsS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIICHUSI OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 M13MepeHns aTMOChHEepHOTO TaBJICHHUS.

JlelicTBHE )XKUAKOCTU M Ta3a Ha MOrPYKEHHOE B HUX TEJIO. BeITaKkMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxoruiaBaHue.

Hemoncmpayuu.

1. 3aBHCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHI.

2. Ilepemada naBiieHUS KUAKOCTHIO U Ta30M.

3. Coobmraroniiecs: Cocyabl.

4. I'mppaBinryecKkuil nmpecc.

5. IlposiBnenue aercTBUs aTMOC(EPHOTO JTaBJICHHUS.

6. 3aBUCUMOCTbH BBITAJIKHBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTh
TENa U IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
8. YcCIIOBHME IUIaBaHUs TEJl: TUIABAaHUE WJIU MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOIIICHMS IIIOTHOCTEH Tea U KUJIKOCTH.

~

Jlabopamopnuvie padbomul u onvimol.

1. MccrnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa NOTrpyKEHHOM B
KUJIKOCTh YaCTH TeNa.

2. OmpeneneHue  BBITAJKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEH Ha  TeJjo,
IIOTPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl TeJa.

4. OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH CHUJIBI,
JNEUCTBYIOIIIEH Ha TEIO0 B KUIKOCTH, OT O0O0BbEMa IMOTrpYyKEHHOW B
YKUJIKOCTh YaCTH TEJAa U OT IJIOTHOCTH KUJAKOCTH.

5. KoHCTpyupoBaHHe apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIpEAEIICHUE €€ IPY30N0ABbEMHOCTH.

Paspgen S. PaGoTra 1 MOIIHOCTB. JHEpPrus.

Mexanundeckasi pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [lpaBuio

paBHOBecusi phiuara. I[IpuMeHeHue TMpaBWiia paBHOBECHUS pblyara K OJIOKY.



«3onotoe mpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusi. KuHeTnueckass W NOTEHUHMANIbHAs HSHEPTHS.
IIpeBpalnieHre ogHOTO BHUIa MEXAHUYECKOM SHEPTUM B APYTrOM. 3aKOH COXPAHEHUS
SHEPTYUH B MEXAHUKE.

Jlemoncmpayuu.

1. ITpumepsl OpOCTHIX MEXAHU3MOB.

Jlabopamopnuie padomul u onvimol.

1. Onpenenenue pabOThl CUJIBI TPEHHUS MIPU PABHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yCinoBUN paBHOBECHS pblyara.

3. W3mepenue KII/] HakTOHHOM IUTOCKOCTH.

4. M3ydeHune 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPIUH.

8 KIIACC

Pa3nen 6. TenJioBblie AiBJICHUS.

OCHOBHBIE TIOJOXEHUSI MOJIEKYJSIPHO--KUHETUYECKOW TEOPUU CTPOCHUSA
BellecTBa. Macca u pa3Mmepbl aTOMOB M MOJEKyJd. OmbIThl, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU.

Mopenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOKEHUN MOJIEKYJISIPHO--KHHETUYECKOW TEOPUH.
CmaunBaHKe U KallWUISIpHBIE sIBIICHUS. TerioBoe paclliupeHue U C:KaThe.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBHXKEHUS
yactull. BuyTpenHsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH HSHEpruu:
Teronepeaaya 151 COBEPIIICHUE paboTHI. Buasr TeIIonepeaayu:
TEIIONPOBOJAHOCTD, KOHBEKIIHS, U3IIyUYCHHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTH BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHME TemioBoro Oamanca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YAENbHAs TEIJIOTa IUJIABJICHUS.
[TapooOpazoBanue u konjaeHcauusa. Mcnapenue. Kunenue. VYjaenbHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTrMochepHOro
JABJICHUSI.

BrnaxnocTh BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAS TEMJI0TA CTOPAHHUSL.

[Mpuniuner padotel TemnoBbix aurareneit KIIJ TemmoBoro auraresns.
TerutoBble IBUTaTENN U 3aIIUTa OKPYKAOUIEH CPEJIbI.

3aKOH COXpPAHEHHUS U MPEBPAIIEHUS YHEPTUU B TEIJIOBBIX MTPOIIECCAX.

Jlemoncmpayuu.

1. HaGmronenrue 6poyHOBCKOTO JBUKCHHUS.
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9.

10.
11.
12.
13.

Hab6monenune nuddysum.

HabGmoieHre SsBeHU CMaYMBaHKS M KaIMILIIPHBIX SBICHUN.
HaG:ro1eHre TermioBoro pacimpeHus Tell.

N3meHeHne NaBlieHHs ra3a Mpu M3MEHEHHH 00bEMa UM HArpeBaHUU WM
OXJIAXKJICHUH.

[IpaBuna u3MepeHus: TeMIepaTypsbl.

Bubl Terionepenaymn.

OxJtaxxieHue Npu COBEPIICHUH paOdOThI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CUJIaMHU.
CpaBHeHHUE TEITIOEMKOCTEHN pa3IMYHBIX BEIIECTB.
HaoGmronenne kuneHus.

HabGmro1eHre mocToSHCTBA TeMIIEPaTyphl IIPH TUIABJICHHH.
Moenu TEeIIOBBIX JIBUTaTEICH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITH IO BHIPALIMBAHUIO KPUCTAIUIOB OBAPEHHOM COJIM WJIM caxapa.
OnwIThl MO HAOIIOIEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH H
TBEPIBIX TEIL.

OmnpeneneHue AaBiaeHUs BO3yXa B OaJTOHE IITIPUIIA.

OnbIThl, NEMOHCTPUPYIOIINE 3aBUCUMOCTh AABJICHUSA BO3JlyXa OT €ro
00BbEMa U HArPEBAHMS WIIU OXJIAXKICHUSI.

[IpoBepka rumnore3sl JUHEMHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaGnronenue wu3MeHeHUs BHYTPEHHEW OSHEpPruM Tejla B pe3yJibTare
Teronepeaayu U paboThl BHEITHUX CHUJI.

HccnenoBanue siBIeHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJOJHOW H
ropsiueu BOIBI.

Onpenenenre  KOMWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOAOW  MpH
TEIJI000MEHE C HArPEThIM METATUIECKUM ITUITUHAPOM.

OmnpeneneHue yaelbHOM TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCapeHus.

OnpeneneHne OTHOCUTENIBHOM BIIAXKHOCTH BO3AyXa.

Onpenenenue yaeabHON TEIUIOThI MIABJICHUS JIbJA.

Pasznen 7. diekTpryecKkue 1 MATHUTHbIE SIBJICHHS.

OnekTpuzauusi Tel. J[Ba poaa 3ieKTpUyYecKuX 3apsiioB. B3aumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH KyioHa (3aBUCUMOCTh CHIIBI  B3aMMOJICHCTBHUS
3apsKEHHBIX TEJ1 OT BETMYUHBI 3apsJI0B U PACCTOSIHUS MEXK]Ty TeJIaMu).

Onektpuueckoe mnojne. Hanpspk€HHOCTE anekTpudeckoro mnoss. IIpuHuun
CYHEPHO3ULIUH JIEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3aps/ioB. DJIEMEHTAPHBINA AIEKTPUUYECKUN 3apsi.
Ctpoenue aroma. IIpoBONHMKM W  JUDJIEKTPUKU. 3aKOH  COXPaHCHUS
AJIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAaHUS JJIEKTPUUECKOTO TOKA.
NCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B KUJIKOCTSIX M ras3ax.

Onektpuueckag uenb. Cuiia  ToKa.  DJEKTPUUYECKOE  HAINPSHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. YICIBHOE CONMPOTUBJIECHUE BelleCcTBA. 3aKoH Oma
s yyactka nend. [locnegoBarenbHOE W mapauieibHOE — COCIMHEHHUE
MPOBO/IHUKOB.

PaGora ® MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH Jhxoyns—JIleHna.
DIIEKTPUYECKUE LIETTH U TTOTPEOUTENH dIIEKTpUIECKO 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

IlocTtossHHble  MarHuThl.  B3amMojeiicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruuTtHoOe 110JIe. MarautHoe nmoje 3eMJId M €ro 3HauYeHHE I KU3HM Ha 3eMIIe.
OnbiT  Opcrena. MarHuTHoe TIO€  JJeKTpuueckoro Toka. [IpumeHneHue
3JIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MAarHUTHOIO OISl HA NPOBOJAHUK C TOKOM.
DIIeKTPOJABUTATENIb MOCTOSHHOTO TOKa. lCMojib30BaHUE JJIEKTPOJBUTATEICH B
TEXHUYECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapajies. SIBieHre dIeKTpOMarHuTHOM MHAYKIuuU. [IpaBuio Jlenna.

DIIEKTpOreHepaTop. CnocoOb1 MOJIyYEHHSI ANEKTPUYECKOU DHEPIUH.
DNEeKTPOCTAHIMK Ha BO30OHOBISIEMBIX HCTOYHHKAX SHEPIHUH.
Jlemoncmpayuu.

DreKTpu3anus Tell.

JIBa pozia 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICVCTBUE 3aPSIKEHHBIX TEJI.
YCTpOUCTBO U IEHUCTBUE DIEKTPOCKOIIA.
DneKkTpocTaTuuecKas UHIyKIIHSL.

3aKOH COXpAaHEHUS PIEKTPUUECKUX 3apsI0B.
[IpOBOTHUKH U AUAIEKTPUKHU.

MoaenvpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.
M cTOYHUKY IOCTOSIHHOTO TOKA.

9. JleMCTBUSA JIEKTPUUECKOTO TOKA.

10. DNEKTPUUECKUN TOK B KHJIKOCTH.

11. ['a30BbI pa3psa.
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12. I3MepeHue CUIibl TOKa aMIIEPMETPOM.

13. I3MepeHune 3JIeKTpUYECKOT0 HAMPSI)KEHUSI BOJIBTMETPOM.

14. PeocTaTt 1 Mara3uH CONpPOTUBIICHUN.

15. B3aumoaeicTBre MOCTOSSHHBIX MarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH PA3ACICHUS TTOJIIOCOB MarHUTA.



17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenrvpoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB.

OmneIT Opcrena.

MarauTHoe 10J1€e ToKa. JJIEKTPOMArHmT.

JleficTBMe MarHUTHOTO TOJIsl HA MPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATEIIb MOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHAYKIIUH.

OnbiThl Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HHUKHOBCHMS.

DJIeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamophuie padbomul u onvimol.

1.

AN NS

10.
11.

12.

13.

14.

15.

16.

OnpiTel O HAOMIOMEHUIO DJEKTPHU3AIMU  Tel WHAYKIUEH U 1pu
CONPUKOCHOBEHUH.

HccnegoBanue OEUCTBUS DJIEKTPUYECKOTO IO HA TMPOBOJHUKU H
JTUDJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IIEKTPUUECKOHN I[EMH TOCTOSTHHOTO TOKA.
N3MepeHue 1 peryJmpoBaHUe CUJIbI TOKA.

N3mepenue u peryJupoBaHue HapsHDKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO 4YE€pe3 PE3UCTOpP, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JNEMOHCTPHUPYIOIINE 3aBUCUMOCTD ANEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEUYHOIO
CEUCHHMS U MaTepuara.

[IpoBepka mpaBwiia CJIOXKEHHUS HANPSHKEHUM TPU TMOCIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [ CWIbl TOKa MPU MNAPAIIIETBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AESKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OrnpeneneHre MOIIHOCTH — 3JIEKTPUYECKOTO TOKa, BBIJACISEMOW Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MJYIIErO 4Yepe3 JIAMIIOUKY, OT
HANpsKECHUS HA HEH.

Onpenenenue KII/[ narpesarens.

HccnenoBanre MarHuTHOTO B3aMMOJEHCTBHUS TOCTOSIHHBIX MarHUTOB.
N3yueHne MarHUTHOTO TMOJSI  TMOCTOSIHHBIX ~ MArHUTOB  MPU  UX
O00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa M HallpaBJICHHS TOKa B
KaTyIIIKE.

18. I3ydyeHune nercTBUS MArHUTHOTO MOJISI HA POBOJIHUK C TOKOM.

19. KoHcTpyupoBaHue u u3ydeHue paboThl JJIEKTPOBUTATENSL.

20. U3mepenue KII/] anekTpoaBUraTebHOM yCTaHOBKH.

21. OnpITBI IO MCCIEIOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHONM WHIYKIUU:
UCCJICIOBAaHNE W3MEHEHUW 3HAUYEHUS W HAIpaBJICHUS HWHIYKIHOHHOTO
TOKaA.
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Pasznen 8. Mexanuyeckue siBJICHHS.

Mexannueckoe nBWKeHME. MarepruanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JBWKEHUSA. PaBHOMEpPHOE NPSIMOJUMHEHHOE
nBkeHne. HepaBHOMepHOE mpsiMosMHENHOE NBUKEeHUE. CpellHssl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHUKECHUH.

VYckopenue. PaBHOyckopeHHOe npsiMojiMHENHHOe JBUKeHue. (CBOOOIHOE
nageHue. OnsITel ['anunes.

PaBHOMepHOE nBHXKEHUE MO OKpyx)HocTu. llepuon u yactora oOpamieHus.
JluHerHas v yriioBasi CKOPOCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHE.

IlepBsIii 3ak0H HproToHa. Bropoi 3akon Hetotona. Tpernii 3axkon HeroTona.
[TpuHIUII CynepnIO3UIIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHila TPEHUS CKOJIbXKEHUS, Cuila
TPEHUs MIOKOs, APYTUe BUJIBI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUS. YCKOpEHHE CBOOOJHOIO
najgeHus. JBwxenne mianetr BOoKpyr Comnua. IlepBas kocMmudeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue marepuanbHOM TOYKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEITIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynbee Tena. M3meHneHne mMmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBMKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
Tpenus. CBs3b dHepruu u pabotel. [loTeHnmanbHast F3HEPTHsl TeNa, MOJHATOrO Hajl
IIOBEPXHOCTBIO 3eMIIH. [IoTeHIIManbHas sHeprust cxxaTou npykuHel. Knunernueckas
sHeprus. Teopema O KMHETHYECKOW SHEPrHMU. 3aKOH COXPAHEHUS] MEXAaHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOmroieHre MeXaHU4eCKOTO ABUKEHUS TEJIa OTHOCUTENIBHO PA3HBIX TE

oTcuéra.
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8.
9.

10.

11

CpaBHeHUE MyTe€l M TPAEKTOPUN [BHKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHune CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHUS.
HccenenoBanne Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKECHHS.

HaGnroneHue 1BHKEHHS TeJla IO OKPY>KHOCTH.

HabGnronenne MexaHnuecKuX sBICHUM, TPOUCXOASIINUX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM  JBHWKCHUU
OTHOCUTENBHO KaOMHETa PU3UKH.

3aBHCHUMOCTb YCKOPEHHMS TeJla OT MACChl Te€la U JAEHUCTBYIOIIEH HAa HETO
CHUJIBL.

HabGmronenune paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TEJ.

M3meHeHne Beca Tesna IIpu yCKOPEHHOM JBHKEHUU.

[lepenaya uMmIryabca Mpy B3auMOJEHCTBUU TEIL

. [IpeoOpazoBanust 3HEprUM Npy B3aUMOJACUCTBUU TEI.
12.
13.
14.
15.
16.

CoxpaHeHue UMITyJIbCa MPU HEYITPYTOM B3aUMOCHCTBUM.

CoxpaHeHre UMITyJIbca MpH a0COTIOTHO YIIPYTrOM B3aUMOACHCTBHUY.
HaOGmroieHre peakTHBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHUYECKON PHEPTUH TIPU CBOOOIHOM I1aJICHHUHU.
CoxpaHeHue MEXaHNYECKON SHEPTUH NIPU ABHKEHUH TeJa O ACHCTBUEM
MPYKUHBI.

Jlabopamophuie padbomul u onvimol.

1.

KoHcTpynpoBaHue Tpakra Juisi pa3srOHa W JAIBHEHIIETO PaBHOMEPHOTO
JBUKEHUS IapUKA VI TEJIEKKU.

OmnpeneneHue CpelHEN CKOPOCTU CKOJBXKEHUSI OpycKa WM JIBHXKEHUS
HIapyuKa M0 HaKJIOHHOM MIOCKOCTH.

OmnpeneneHue yCKOpPEHMsI Tella NPU PAaBHOYCKOPEHHOM JBHKEHHUH I10
HAKJIOHHOW IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HayaJIbHOM CKOPOCTH.

[IpoBepka rumoTes3bl: €ciu MNP PaBHOYCKOPEHHOM JBHXXEHMH 0O€3
HAa4YaJIbHOM CKOPOCTH IIyTH OTHOCATCA KakK pPsiJ HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHIIbI
HOPMAJIBHOT'O JaBJICHUS.

Onpenenenue kordpuiieHTa TPEHUS CKOIBKECHHUS.

Onpenenenue KECTKOCTH NPY>KUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS NPU PAaBHOMEPHOM JIBH)KEHHMH Teja
10 TOPU30HTAIIEHON TIOBEPXHOCTH.



10. Onpenenenue pabOThI CHJIBI YOPYrOCTH TPU TMOABEME Tpy3a C
UCI0JIb30BaHUEM HEMOJIBHIKHOTO U MOJABMYKHOTO OJIOKOB.

11. U3ydyeHune 3aK0Ha COXpaHECHUS SHEPIUU.

Pasznen 9. Mexanuveckue Koje0aHus U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJI€OaHUI: TTepro,
4acToTa, aMIUIMTYy1a. MateMaTH4eCKuil U NPy KUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTUU MPHU KOJIeOATETHHOM JIBHKCHHH.

3aryxatomue  koneOanus. — BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BosiHBL. (CBOWCTBA MEXaHMYECKUMX BOJH. [IpomonbHble W
MONEPEYHbIE  BOJHBL. J[MMHA BOJMHBI W CKOPOCTh €€ PaCHpPOCTPAHEHUS.
Mexanunyeckue BOJIHBI B TBEPJIOM TEJE, CEUCMUYECKUE BOJIHBL.

3Byk. I'pomkocTh 3Byka U BbicOTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmrogenue xoneOaHUM TEJ MOJ AECHCTBHEM CHIIBI TSXKECTH W CHIIBI
YIPYTOCTH.

2. HabGmronenue xosiebaHuil Tpy3a Ha HUTH U Ha TIPY)KUHE.

3. HaGmronenue BEIHYKIEHHBIX KOJICOaHUI 1 pe30HaHCA.

4. PacnpocTpaHeHre NPOAOJIbHBIX U MONEPEUYHBIX BOJH (HAa MOJIEIN).

5. HaGmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTUYECKHN pE30HAHC.

Jlabopamopnuie pabomul u onvimet.
1. OmpeneneHue 4YacTOThl W TEepUojAa KOJIEOAHUW MaTEeMaTUYeCKOro
MasTHHKA.
2. OmnpeneneHue 4acTOThl U NEpUO/ia KoJeOaHU NPy KUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH Meproia KOiIeOaHUI MOJBEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MEPUOIA KoJIeOaHUI MPYKUHHOTO MasiTHUKA
OT MaccChl Ipy3a.
5. IlpoBepka HE3aBHUCHUMOCTH IepHoJa KojeOaHuM rpy3a, MOABEIIEHHOIO K
HUTH, OT MAcChl Ipy3a.
6. OmBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  mepuoja  KoseOaHuit
MPYKUHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOIHOTO MaJCHHUS.
Paspgesn 10. Di1eKTPOMArHUTHOE 1OJI€ U JJIEKTPOMATHUTHBIEC BOJIHBI.
DONEeKTPOMAarHUTHOE  TOJie.  JJEKTpOMarHuTHble  BOJHBL.  CBoiiCTBa
ANEKTPOMArHUTHBIX BOJH. Illlkana »leKTpOMarHUTHBIX BOJH. lcnonb3oBaHue
ANIEKTPOMATHUTHBIX BOJH JJIsi COTOBOM CBSI3U.



DnekTpoMarHuTHas npupoja cBera. CkopocTh cBeTa. BollHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBoiiCTBa 3JEKTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOICTBA CBETA.

Jlabopamophuie pabomul u onvimol.

1. V3ydeHune CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C IMOMOIINBI0 MOOMJIBHOTO

tenedoHa.

Pa3pen 11. CBeToBbI€e SIBJICHHUS.

JlyueBas MOJIC/Ib CBETa. Hctounuku CBeETa. [IpssmonuHeliHOE
pacnpoctpanenue cBera. 3atmenus ConHua u Jlynsl. Otpaxenue cera. [lmockoe
3epKajio. 3aKOH OTPAXEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. llonHoe BHyTpeHHee
OTpak€HHE cBeTa. [VICronb30BaHME TIOJTHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xonm nydet B gumH3e. OnTuueckas cuctema QoToarmapara,
MUKpOCKONIa M Tejleckomna. ['Ja3 kak onTudeckas cucrema. Bin3opykocTh H
TATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. OmnbiTel HbtoToHa. CroxeHue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsamonuHerHOe pacpOCTPaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonmy4yenune n300paxxeHui B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

OnTuuecknii CBETOBOI.

Xox ydeid B coOuparonieil JInH3e.

XoJ1 Ty4er B paCCEUBAOLIEH JIMH3E.

[Tony4yenune n300paxeHui ¢ TOMOIIBIO JINH3.

9. Ilpunnun aeiicTBus poroanmnapara, MUKpOCKOIA U TEJIECKOIIA.

10. Mopenp riasa.

11. Paznoxxenue 0e10ro cBeTa B CIIEKT.

12. TlomydeHnue Georo CBeTa MpH CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHre 3aBUCHMOCTH yTIJIa OTPAKEHUS CBETOBOIO Jyda OT yIJia
TaJICHUS.
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2. HM3ydeHue xapakTEpPUCTHK M300paKEHUS MPEIMETA B IIIOCKOM 3€pKalie.
3. HccnenoBaHue 3aBUCMMOCTH YIUIa IIPEJIOMJIEHUS CBETOBOI'O JIyda OT yIJla
MaJICHUS HA TPAHULE «BO3IYX—CTEKIIO».



4. TlomyueHue N300paKeHUM C MTOMOIIBIO COOUPAIOIIEH JTHH3BI.

5. Ompenenenne POKYCHOTO PACCTOSIHUS M ONITUYECKON CHITBI cOOMparomen
JIUH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONbITH MO BOCHPHUATUIO L[BETA MPEIMETOB MPU UX HAOIIOACHUM Yepe3
IIBETOBbIC (DUITHTPHI.

Pa3znen 12. KBanToBble IBJICHUA.

OmnsiTel Pesepdopaa u mmanerapHas monenb aroma. Moxaens atoma bopa.
Hcenyckanue u nornoueHne cBera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPBI.

PanunoaktuBHOCTh. Anbda-, 6eTa- U ramma-uzinydeHus. CTpoeHHue aTOMHOIO
anpa. HykionHas wmopens aromHoro sxpa. Msoromsl.  PannoaktuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHUs 3apsi0BOr0 M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnep. CBsA3b Macchl M DHEpPruM. Peakiuu cuHTe3a U
nenenus saep. Uctounuku sneprum ConHua U 3BE3/I.

Snepnas sHepreTuka. JeMCTBUS paguOAaKTUBHBIX H3JIYYCHUHW HA J>KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CrexTpsl U31y4E€HHS U NOTJIOMICHHUS.

2. CrnexTpsl pa3IMYHbIX T'a30B.

3. CrhekTp BOIOpOJa.

4. HaOmronenue TpekoB B kamepe Buiibcona.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3ITYUYEHHI.

6. Perucrparus uznmydeHust NpUpOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamophuie padbomul u onvimot.

1. HalGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHne TPEKOB: U3MEPEHHUE DHEPTMM YACTHULBI IO TOPMO3HOMY

myTH (110 ¢poTorpadusim).

3. W3mepeHnue paauoakTUBHOIO (oHA.

IHoBTOpHTEIBbHO0-000011IaK0 M MOAYJIb.

[ToBTOpHUTENHEHO--0000IIAIOIINI MOy b IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aluN
U 0000meHnsT TPEIMETHOTO  COACpXKaHWS U ONbITa  JICSITEIbHOCTH,
NpUOOPETEHHOIO MIPU U3YUYEHUHU BCEro Kypca (pU3uKH, a TakxkKe JUisl MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »3K3aMeHy 10 (¢u3uke Ui 00ydaroummxcs,
BBIOpABIINX ATOT YUEOHBII MpeaMeET.

[Ipy U3ydyeHUU JAHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITENbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEeYUBAETCS JIOCTHKEHUE MPEIMETHBIX U
METAlpPEAMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  00yueHus, (GopMHupyeTcs
€CTECTBEHHOHAY4YHAs! I'PAMOTHOCTb: OCBOCHME HAyYHBIX METOJOB MCCIIEIOBAHUSA



SBJICHUM TPHUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMHU OOBACHATH (HU3MYECKUE
ABJICHUS, NPUMEHSS TMOJy4YEHHbIE 3HAHHWS, pelmaTrh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCTIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia peaan3yeTrcs
32 CY4€T TOro, 4YTro OOydYarliuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
IpeaiaraceTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHMM pAcMoO3HaBaTh M HAYYHO OOBSICHATH
(dbuznyeckue SABJICHUS B OKPY>Karolel MPUPO/Ie U MOBCEAHEBHON KU3HU;
MCIIOJIb30BaTh HAYyUYHbIE METO/bl UCCIEAOBaHUS (DU3NUYECKUX SBJICHUH, B TOM
YUCIIe IS IPOBEPKH TMIOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HauOoJiee BaXXKHBIX JOCTHXKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCIIOIB30BAHMS PA3JIMYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPAILICHHS U COXPAHECHUSI BCEX M3BECTHBIX BUJIOB
SHEPIUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA IIPOI'PAMMBI 110

OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu Ha ypOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUsl HAINIPaBJICHO

Ha JIOCTHXKEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX
pPE3yJIbTATOB.

B pesynbrare nzyuenus puU3MKM HA ypOBHE OCHOBHOTO 00111er0 00pa3oBaHus

y oOyuaronierocst 6yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B
JacTH:

1) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

" TIPOsIBIICHHE HHTEPECca K HCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOI
bu3nuecKol HayKu;

" 1IEHHOCTHOE OTHOMIEHHE K JJOCTHKEHUSAM POCCHIICKHX yUSHBIX--(DU3HKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

" TOTOBHOCTb K aKTHBHOMY YYACTHIO B 0OCYK/ICHHH OOIIECTBEHHO 3HAUMMBIX H
ATUYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHKCHU
busuKy;

" 0CO3HAHHE BAKHOCTH MOpANBHO--3THYECKHX TNPUHIMIIOB B JEATEIHHOCTH
YYEHOT0;

3) 3cTeTHYeCKOro BOCIIMTAHMS:

" BOCIIPHSATHE 3CTETHUECKMX KauecTB (DM3MUECKOH HAYKM: €€ TapMOHHYHOTO
IIOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

" OCO3HAHME IIEHHOCTH (PM3MYECKON HAyKM KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI PAa3BUTHS TEXHOJOTMM, BaXXHEUILIEH COCTABIIIOLIECH
KYJIBTYDBI;

" pasBUTHE HAyYHOM JF0GO3HATENEHOCTH, HMHTEpPECa K HCCIEI0BATENbCKOM
NEATEIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLMOHAJIBHOIO
0J1aronoTyqyus:

" 0CO3HAHME IIEHHOCTH OE30MACHOrO0 00pasa JKM3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBUi OE30MACHOTO TOBEJCHUS Ha
TPaHCIIOPTE, HA JOpOrax, ¢ JJIEKTPUUECKUM M TEIJIOBBIM O0OOPYJOBAHHUEM B
JOMAIIHUX YCIIOBHSIX;

" c(OpPMHPOBAHHOCTH HABBIKA Pe(IICKCHH, IPU3HAHIE CBOCTO NPABa HA OIIHOKY
Y TaKOTO K€ MpaBa y APyroro 4YeJaoBeKa;

6) TPy10BOI0 BOCIIMTAHUSA:

" aKTHBHOE ydYacTHe B PELICHHH NPAKTUYECKHX 3a1ad (B pPaMKax CeMbH,

oOpa3oBaTeNbHOM OpraHu3aluu, TOpoa, Kpas) TEXHOJOIMYECKON W



COIMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM YHCIE H (PU3HUICCKUX
3HAHUM;

. MHTEpEeC K MPAKTUYECKOMY H3y4YeHUI0 npodeccuit, CBSI3aHHbIX C (PU3UKOM;

7) 3KOJIOrH4eCKOr0 BOCIIUTAHUS:

. OpUEHTAIlMA Ha TpPUMEHEHUE (PU3NYECKUX 3HAHWHM JUIsl PEIICHUs 3a1ad B
o0JlacTh OKpy>Kalollel cpeibl, IUIAHUPOBAHUS TMOCTYNKOB W OILICHKH UX
BO3MOXHBIX ITOCJTIEICTBUIN JIJI1 OKPYKAIOIIEN CPEbI;

e OCO3HAHHE II0GAILHOTO XapakTepa 3KOJIOTHYECKUX MpOoOIeM U MyTel HX

pelICHHUS;

8) amanTanuum K U3MEHSIOIIMMCH YCJIOBHSAAM COLMAJIBLHOM W NPHPOIHOM
cpeabl:
) MOTPEOHOCTh BO B3aWMOJICHCTBUU IPU  BBIMOJHEHUH HCCICAOBAHUNA H
IIPOECKTOB (HU3UYCCKONW HAIPaBICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUAM
JPYTHUX;

e MOBbIICHHE YPOBHSI CBOEHM KOMIIETEHTHOCTHM Y€pe3 MPaAKTUUYECKYIO
NESITEIbHOCTD;

" nmotpeGHOCTH B (POPMHUPOBAHHH HOBBIX 3HAHMH, B TOM 4Hcie HOPMYINPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3UUECKUX 00BEKTAX U SBICHUSX;

OCO3HaHHE JePUITUTOB COOCTBEHHBIX 3HAHWU W KOMIIETCHTHOCTEH B 00JIacTH
bu3uKY;
e  TUIAHMPOBAHHWE CBOETO PA3BHUTHS B IPUOOPETCHUH HOBBIX (PU3NUYECKUX 3HAHUIA,

CTpEMJICHHUE aHAIU3UPOBAaTh U BBISBIATH B3aUMOCBS3H MPUPOJIbI, 00IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3UUECKUX 3HAHUII;
e OIEHKA CBOMX CHCTBHH C Y46TOM BIHSHHS HA OKPYKAIOIIYIO CPEZy,
BO3MOXHBIX TJIOOAIBHBIX MTOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIbTATDBI

B pesymbraTte OcBOeHHS mporpamMmbl Mo (H3UMKE HA YPOBHE OCHOBHOI'O
oOmrero oopa3oBanus y oOydaromierocsi OyayT copMUpOBaHEI MeTaNpeAMeTHbIe
pe3yJabTaThl, BKIIOYAMOIIUE MTO3HABATEIbHBIC YHUBEPCATIbHBIC YUCOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  y4eOHbIC  JICHCTBUS,  PETyJISTHBHbBIC
YHHUBEpCAJIbHbIC yUCOHBIC JCHCTBHSI.

ITo3HaBaTe/ibHBIE YHHBEpCAJbHbIE Yy4YeOHbIe eiiCTBUS

Ba3oBble JjornuecKue 1ecTBUA:



BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBbIC NPHU3HAKH OOBEKTOB
(sBICHUN);

YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(PUKAIINN, OCHOBAHHS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B pacCMaTpPUBAEMbIX (pakTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCAIUXCS K (DU3UIECKUM SBIICHUSM;
BBISIBJISITh TTPUYUHHO--CIICJICTBEHHBIE CBSI3M MPU W3YYEHUU (U3HUECKUX
SIBJICHUHA M TIPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJIb30BAHUEM JICTyKTUBHBIX
¥ MHIYKTUBHBIX YMO3AKIFOUCHUN, BBIIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYCCKHUX BEIIMYHH,

CaMOCTOATENLHO BBIOMPATh CHOCOO pelnieHus: y4eOHOU (u3HUecKon
3alayu (CpaBHEHHWE HECKOJIBKUX BapUAHTOB PEIICHMS, BBHIOOpP Hamboliee
MOIXOJISIIIIETO ¢ YIYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUCB).

Ba3oBnle ucciienoBarejnLCcKue 1eCTBYUA:

MCITI0JIb30BaTh BOMPOCHI KaK HUCCIIE0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIbIT, HECIOKHbBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3HUYECKOIrO
SIBJICHUS;

OLICHMBAaTh HAa TNPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMALIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYJIMPOBATH O0OOIIEHUS U BBIBOJIBI MO pE3yJibTaTam
IIPOBENEHHOIO HAOIIOAEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JlalibHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBHSIX U KOHTEKCTAX.

PabGora ¢ undgopmanmueii:

MPUMEHSTh Pa3IUYHbIC METOIbl, THCTPYMEHTHI U 3alpPOCHl MPU TOUCKE U
orbope WHGPOPMAIMKM WM JAHHBIX C Y4ETOM MPEUIONKEHHON YydeOHOM
(dbuznyeckoii 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTECPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (JOPM TIPEACTABIICHHUSI;

CaMOCTOATENLHO BBIOMpAaTh ONTUMAIbHYIO (GOpMY TIPEICTaBICHUS
uHPOpMAIlMM W WIUIIOCTPUPOBATh pelIaeMble 3a7add  HECIOXHBIMHU
CXeMaMH, ThuarpaMMaMu, HHOU IpaduKoi U X KOMOWHAIIASIMH.

KoMMyHHKaTHBHBIEC YHHBEpPCAJIbHBIE Y4eOHbIE NeHCTBUSA:

B XoAc OOCYXJCHHS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT 1 IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI U
BBICKA3bIBaTh HJICH, HAIICIICHHBIC HA PEIICHHE 3aJladd M TOJJIepKaHue
0J1arokeaaTeabHOCTH OOIIEHMS,



COIIOCTABJIATH CBOM CYXIEHUA C CYXICHUAMHU JPYTMX YYaCTHUKOB
auanora, oOOHapy>KMBaTh pa3iuyune U CXOJCTBO MO3UILINN;

BBIPAKaTh CBOIO TOUYKY 3PEHUSA B YCTHBIX U ITMCBMEHHBIX TEKCTAX;
myOJIMYHO MPEACTABIATh PE3yIbTaThl BHIIOJHEHHOTO (PU3UYECKOTO OIBITA
(3KCTIEpUMEHTA, UCCIIEeI0OBaHUS, IPOCKTA);

[IOHMMAaTb W HCIOJNB30BaTh  IpPEUMyIlecTBA  KOMAaHIHOW W
WHIUBUIYAIbHOM paboOThl MpU pEUICHUU KOHKPETHOW (PU3MUYECKOU
POOJIEMBI;

IIPUHUAMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATH JEHCTBUS
no e€ JOCTIKEHHUIO: paclpeAensaTh poJid, OOCYXIaTh MPOLECCh U
pe3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAsl KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIIPABIICHUI0O W KOOPAWHUPYS CBOHU JEUCTBUSA C JPYTHUMH
YIeHaMU KOMaH/bl,

OLIEHMBATh KauyeCTBO CBOET0O BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
CaMOCTOATENBHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHSL.

PerynasiTuBHbIE YHHBepcajbHble Yy4deOHbIe AelCTBHUA

Camoopranmsanus:

BBISBJISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYyalUsiX, TPEOYIOIUX
ISl petieHus: GU3NYEeCKUX 3HaAHUI;

OPUEHTHPOBATbCSI B  PA3NIMYHBIX MOAXOJAaX MPHUHATHS  pEIIECHUMN
(MHAMBUAYaJbHOE, TMPUHATHE PEIICHUs B TPYyIIe, NMPUHATHE PEIIEeHUN
Tpymmoi);

CaMOCTOSITENIFHO COCTaBJISATh AJITOPUTM pelieHus: (pU3NUecKoi 3a1auu Win
IUTAHAa MCCIIEOBAHUA C Y4ETOM HMEIOIIMXCSI PECYPCOB UM COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIpeAjaraéMble BAPUAHTHI pEICHUMH;
Jies1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJIb, 3MOIII/IOHaJ1beIﬁ HHTCJVICKT.

JaBaTh aJ€KBATHYIO OLEHKY CUTYyallMy U Mpeiarath IjiaH €€ U3MEHEHUS;
OOBSACHATh NPHUYMHBI  JOCTHXKEHUA  (HEIOCTH)KEHHs])) Pe3yJIbTaTOB
JESATENbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHHUS
(U3MYECKOr0 UCCIEJOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMil, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSM;

CTaBUThb ce0s Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;



MPU3HABAaTh CBOE MPaBO Ha OMMOKY MPHU PEIICHUH (HU3MYECKUX 3a7a4 WIH
B YTBEPKACHUAX Ha HAYYHbIE TEMbI U TAKOE K€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATbBI

K kxonIry o0yueHus B 7 Kjacce MpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (QU3WYECKHME W  XHMHYECKHE  SIBJICHMS,
HAOI0/IeHNE, HKCIEPUMEHT, MOJENb, TUIOTE3a, CAUMHHIBI (PU3UIECKIX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeliecTBa (TBEpPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSAMOJIMHEMHOE), TPACKTOpHUsA, paBHOACHCTBYIOIIAs
cuia, nedopmarus (ynpyras, IJIacTuyecKas), HEBECOMOCTb,
COOOIIIAIOIINECS COCYbL;

paznuyarh sBiaeHUs (Auddy3us, TEMI0BOE NBUKEHHUE YACTHUI] BELIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWKEHUE, HHEpUUs,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHOM OCHIO
BpalllEHUsI, TepeJada MAaBiI€HUS TBEPABIMH TEJNaMHU, XUIKOCTSIMU U
razamy, arMocdepHoe JlaBlieHHWe, IUIaBaHUE TeJl, [peBpaIleHUs
MEXaHUYECKON SHEpPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SBICHHUE;
pacrno3HaBaTh TMPOSIBJICHHE M3YyUYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY’XKalollleM MHpe, B TOM uHcie (U3UYECKUE SIBJICHUS B MPUPOJIE:
MPUMEPBI JBMKEHHUS C PA3IUYHBIMU CKOPOCTSMH B JKMBOM M HEKUBOU
NpUpPOAE, ACUCTBUE CHIBI TPEHUS B NPHUPOAEC U TEXHHUKE, BIUSHUE
aTMOC(EPHOTr0 JaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phlUuaru B
TeJIe YelIO0BeKa, MPU 3TOM NEPEBOUTh MPAKTUYECKYIO 3a/a4y B yueOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUBHYECKUX SBIICHUI;
OTKCHIBaTh U3yUYEHHBIC CBOMCTBA TN U (PU3NUYECKUE SBICHUS, UCIIONb3YS
¢uznyeckue BeTUYMHBI (Macca, 00BEM, IUIOTHOCTh BELIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CUJla YIPYTrOCTH, CUJIA TSKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOTrO Tena, JKUIKOCTH, Tasza),
BBITAIKMBAOIIAs CHJIA, MEXaHWYeCKas padoTa, MOLIHOCTb, IUIEYO CHJIBI,
MOMEHT CWJbl, KO3(pQUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYeCKass M MOTEHI[MAJbHAs SHEPrus), IpH OMUCAHUU TMPABUIBHO
TPakToOBaTh  (U3MYECKUI  CMBICH  HUCIOJB3YEMBIX  BEJIMYMH, HX
0003HAYEHUS U €IUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTHMHU BEIMYHMHAMH,
CTPOUTH TpapUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;



XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MYECKHE SBICHHUS U MPOLIECCHI,
UCIIOJIb3Ysl TIpaBujia CIOXKEHHUs CHJI (BIOJb OJHOM MpsMO), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUiIo paBHOBecHs phiuara (0J0kKa),
«30JI0TOE€ MPaBUJIO» MEXAHHKH, 3aKOH COXPaHEHUS MEXaHMYECKOU
SHEPruM, NpPU HSTOM [JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIUCHIBATh €T0 MATEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UYECKUE SIBICHHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyalluil MpaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa:
BBISIBIISITh MIPUYMHHO--CJIEACTBEHHBIE CBS3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpO Ha 1-2 M3y4EHHBIX CBOMCTBA (PU3UUECKHUX
SABJICHUM, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiarb pacuérHble 3anadyu B 1—2 JEHCTBUSA, MCMOJIb3Yys 3aKOHBI U
dbopmyIibl, CBs3BIBaIOIIME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHallM3a
YCIIOBUS 33J1a4i 3aIIUCBIBATh KPATKOE yCIOBHE, MOJICTABIATH (PU3HUecKue
BEJIMYMHBI B (OPMYJIBI M TPOBOJIUTH PacU€Thl, HAXOJUTH CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE JIsl PEIICHUS 3aJ]1ad, OLIEHUBATh PEAUCTUYHOCTD
MOJTy4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXKHO PpEUIUTh MpPU MOMOIIH
(bU3UYECKUX METOJIOB, B OMTMCAHUHU UCCIEAOBAHUS BBIICIATH IPOBEPSIEMOE
npeanosjoxkeHue  (rumoresy),  pa3ivyaTb U HUHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJIbTaT, HAXOAUTh OIIMOKM B XOAE ONbITA, J€JaTh
BBIBO/IBI 110 €0 PE3yJIbTaTaM;

MPOBOJUTh OMBITHI 1O HAOMIOJEHUIO (PU3WYECKUX SBICHUN  WIH
bu3nYecKux CBOMCTB Te: bopMyIpoBaTh IpOBEpsiEMble
MPEANOJI0KEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYAOBaHMS,
3aMMChIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBINIOJIHATh TPSAMbIE M3MEPEHUS PACCTOSHUS, BPEMEHHM, MAacCChl TeJa,
o0béMa, CHJIBl M TEMIEpaTypbl C MCIOJb30BAaHUEM aHAJIOTOBBIX U
nM(pOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUS HPUOOPOB C YUYETOM
3aJIaHHOM a0COIOTHOM MOTPENTHOCTH U3MEPEHUI;

MPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJAHOU (PU3NUYECKON BEJIMYMHBI OT
APYrod € HCIOJb30BAHUEM IMPSMBIX HM3MEPEHUM (3aBUCHUMOCTH IIyTH
PAaBHOMEPHO ABWXKYIIETOCS TeJa OT BPEMEHHM [BH)KCHHUS TeENa, CHUJIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJla, KadeCcTBa 00pabOTKU MOBEPXHOCTEN Te
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHMSI TEJ, CHUIIbI
YOPYTOCTH OT YJUIMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUJIBI OT 00BbEMa
MOTPYKEHHOW YacTU TeJla U OT IUIOTHOCTU JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT ITJIOTHOCTH TeJa, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBHMA
IJIaBaHUs TeJl, YCIOBUN paBHOBECHs pblyara W OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM  YYEOHOTO HCCIENIOBAaHUSA, COOMpAaTh YCTAaHOBKY W
BBITIOJIHATh U3MEPEHUs, CIENys MNPEeJIOKEHHOMY IUIaHy, (UKCHUpPOBAThH
pe3ynbTaThl TMOTYYCHHONW 3aBUCHUMOCTH (DM3MUYECKUX BEIHYMH B BHJE
MPEIOKCHABIX TaONMUIT W TpaduKOB, JeNaTh BBIBOABI MO pe3yJbTaTaM
UCCJICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3UUYECKUX BEJIMYMH (TUIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, Cujla TPEHHUS CKOJIBKCHHUS,
JaBJIICHWE  BO3JyXa, BBITAIKHUBAIONIAs CWJa, JCHCTByIomas  Ha
HNOTPYXKEHHOE B KHUJAKOCTh TeJO0, KO3()(PUIMEHT MONe3HOro AeWCTBUS
MPOCTBIX MEXaHU3MOB), ClIeysl TPEIJOKEHHOW WHCTPYKIUU: TPHU
BBITIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAUCHUE HCKOMOW BEJIMYUHBI,

cOOJTI0IaTh MIpaBUJjIa TEXHUKU 0€30MaCHOCTH IIPH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMIBI ACHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
phIuar, MOJBUKHBIN 1 HETIOJBUKHBIN OJI0K, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh TPHUHIUIBI  JCHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX omnucanus (B TOM 4YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO  BOJOMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIB3YS 3HAHUS
0 CBOMCTBaX (pU3MUECKUX SIBICHUN M HEOOXOauMble (PU3NYECKre 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPhl  (HAXOIUTh  WHGOOpPMAIMI0O O  TpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TMOBCEIHEBHOMU
KU3HU s obecriedeHnst 0€30MacHOCTH MPH OOpalleHuH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMHM, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEICHHSI B OKPY’KalOLEH cpe/ie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB uH(opmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOITUXCS
3HAHUM © TYyTEM CPAaBHEHHSI PA3IUYHBIX HCTOYHUKOB  BBIJCISTH
uH(pOpMAIUIO, KOTOpasi SBISIETCS MPOTHBOPEYMBON WM MOXKET OBITH
HEJ0CTOBEPHOM;

MCTIONIb30BaTh MPH BHITIOJHEHUH yUEOHBIX 33aJJaHU HAy4IHO--TIOMYJISIPHYIO
AUTEepaTypy  (QHU3UUYECKOTO COACpXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypchl cetn MHaTepHeT, BiageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMannu (PU3MIECKOrO COAEPKaHUSA, B TOM



qucie MyOJUYHO JeNlaTh KpaTKHe COOOILIEHHUS O pe3yJbTaTaxX MPOEKTOB
WIM YYEOHBIX MCCIEAOBAaHUM, MpPU H3TOM TIPaMOTHO HCIIOJIb30BATH
M3YYEHHBIM TOHATUHHBIMA ammapaT Kypca (QU3MKH, CONPOBOXAAThH
BBICTYIUICHUE NTPE3CHTALINEH;

IPU BBINOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEJOBAaHUU PpPACTIPEIEISThH
OOSI3aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJja4aMH,
CIIEINTh 3a BBIIIOJHEHHEM IUIAHA JIEWCTBUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHbI  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIHX.

K koHiy oOyuenus B 8 kijiacce npeaMeTHbIe pe3ybTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y OOYUaIOLIUXCS YMEHUI:

WCITOJIB30BATh TOHATHS: Macca U pa3Mepbl MOJICKYJI, TEIUIOBOS JIBUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSHUS BEIIECTBA, KPUCTAIUTMYCCKUE U
amop(HBIC TeNa, HACHIIICHHBIM ¥ HEHACHIIIEHHBIM Tap, BIAXHOCTh
BO3/lyXa, TEMIeparypa, BHYTPEHHSSI DSHEPrus, TEIUIOBOM IBUTaTelNb,
AJIIEMCHTAPHBIN JJICKTPUUYECKHUIA 3apsil, SICKTPUIECKOE I0JIe, MPOBOJHUKH
U IUDJICKTPUKH, IIOCTOSTHHBIA YJICKTPUICCKUN TOK, MATHUTHOE TI0JIC;
pasznuyath SBJICHHS (TEIUIOBOE pACHIMPEHHE W CKAaTHhe, Teruionepenaya,
TEIJIOBOE€ pPaBHOBECHE, CMAUYMBAHUE, KANMWJUIAPHBIC SIBJICHHS, UCIIApEHUE,
KOHJICHCAITWs, IUIaBJICHWEe, KpHCTAIM3anus (OTBEpJeBaHUE), KUIICHUE,
TeIuIonepeava (TEeTTOTPOBOAHOCTb, KOHBEKITHS, U3ITyYCHHUE),
ANEKTPU3AIUS TEJ, B3aMMOJICHCTBHE 3apSIOB, NCUCTBUS DJIECKTPUICCKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO ITOJIS Ha MTPOBOJHUK C TOKOM, DJICKTPOMArHUTHAs WHIYKITHS)
M0 ONHCAHWI0 WX XapaKTEPHBIX CBOHCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3UUECKUX SIBICHUUA B
OKpY’XKaroleM MHpEe, B TOM dYHCIe (U3UYECKUE SBICHUS B TIPUPOJIC:
MOBEPXHOCTHOE HATSHKECHUE W KaNWUIAPHBIC SBICHUS B MPHUPOJE,
KpUCTaUIbl B Tipupoje, usnydenne CoiHIla, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHESI, CHETa, DJIIEKTPUUECKHE
SBJICHUST B aTMocdepe, dJEKTPUYSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MOIOCOB, POJIb MArHUTHOTO TOJIS JJis KU3HU Ha
3emute, ONSIPHOE CUSTHUE, TIPU 3TOM TEPEBOUThH MPAKTHYECKYIO 3a71a49y B
y4eOHYI0, BBIJCISTH CYIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX
SIBJICHU;

ONKCHIBATh M3yYCHHBIE CBONCTBA Te M (PU3MUCCKHEC SBJICHUS, UCTIOJB3YSI
bu3ndecKre BETUYHHBI (TEMIIepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJeJdbHAsi TEIUIOEMKOCTh BEIECTBA, VJAENbHAs TeIioTa



IUTaBJICHUS, yJelbHasl TeIIoTa MapooOpa3oBaHusl, yleibHas TEIIoTa
CropaHusi TOIJIMBA, KOA((UIIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MAaIllMHbI, OTHOCUTEJBHAS BIAXHOCTb BO31yXad, JJIEKTPUYECKHU 3apsl,
Cuja TOKa, JJIEKTPUYECKOE HAaNpPsDKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAETbHOE  CONPOTHBIIEHWE  BellecTBa, padoTa W MOIIHOCTb
ANEKTPUYECKOT0  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBAThH
(U3UYECKUI CMBICI UCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS U €AMHUIIBI
bu3nyeCKuX BEIUYUH, HAXOAUTH (HOPMYIBI, CBS3BIBAIOLIUE JAHHYIO
(GU3NYECKYI0 BEJIWYMHY C JAPYTUMH BEIWYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH PU3NYECKUX BEIUUMH;

XapaKkTepu30BaTh CBOMCTBa Tey, (PU3UUECKHE SBICHHUS U IPOLIECCHI,
HCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJEKYJSPHO--KMHETHYECKON TEOpUHU
CTpPOEHHUs BEIECTBA, MPUHLUI CYNEPHO3ULUHU MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa /I yJacTKa LEnu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHHMs DJHEpPruM, MNpU ITOM JaBaTh
CJIOBECHYIO0 (DOPMYJIMPOBKY 3aKOHA W 3aIlMChIBATh €r0 MAaTeMaTHYECKOe
BBIPAKECHHE;

OOBSICHATh (PU3NYECKUE TPOIECChl M CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMil TPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbISIBISATH
MPUYUHHO-CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JTOTHYECKUX
iaroB ¢ omnopoi Ha 1—2 W3y4EHHBIX CBOWCTBA (PUBMYECKHUX SIBICHHIA,
bu3nyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3aJadyd B 2—3 JEHCTBUS, HCHOJb3Yys 3aKOHbl H
bopmyIbl, CBs3bIBatONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIOBUSL 3a/1a4yd 3alMCBhIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsI pEIIeHWs 3a7add, BBIOMpATh 3aKOHBI W (POPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHusi, MPOBOAUTH Pacu€Thl U CPABHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEUIUTh NIpPH MOMOLIA
(bu3NYECKUX METO/OB, HCIOJIb3Yysl ONMUCAHHE HCCIEIOBAHUS, BBIICIATDH
IIPOBEPAEMOE  IIPEAINOJIOKEHNE, OLICHUBATh IMPABWIBHOCTh IOPsIKa
IIPOBEJICHUS UCCIIEI0BAHUs, A€NaTh BBIBOIBI;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (UBMYECKUX SIBICHUNA WM
(bu3MYEeCKUX CBOMCTB TeN (KaNWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTb JaBICHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPbI, CKOPOCTU MPOLIECCa OCThIBAHUS U
HarpeBaHusi MpU M3IYYCHUM OT IBETa H3Iydaronied (MOrIOoMaoIIeil)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUAKOCTU U
IUIOIIAAN €€ TOBEPXHOCTH, DJJEKTpHU3aluus Tel W B3aHMMOJEHCTBUE
DNEKTPUYECKUX  3apSAJ0B, B3aUMOACHCTBHE IIOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allMsl MAarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MarHUTHOTO MOJS HAa IMPOBOJAHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBa 3JEKTPOJABUIATENsl TOCTOSHHOTO TOKa): (OpPMYJIUpPOBATH
poBepsieMble MPEAMNOI0KEHHS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHUs, OMUCHIBATh XOJ1 ONbITa U (HOPMYIHPOBATH BHIBObI;
BBIMOJIHATh ~ MpsIMbIE ~ U3MEPEHMs]  TEMIEPATypbl, OTHOCUTEIBbHOMN
BJIQXHOCTH BO3/lyXa, CHJIbl TOKa, HANpPSDKEHHS C HKCIOJIb30BAHUEM
aHAJIOTOBBIX NPHOOPOB M JATYMKOB (PU3MUYECKUX BEJIMYMH, CPABHUBATH
PE3YNbTAThl U3MEPEHUI C YIETOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJANUTDH MCCIEAOBAHNE 3aBUCUIMOCTH OJHOM (DU3HUECKON BETUYUHBI OT
ApPyroil C  HCHOJb30BAaHUEM MPSAMBIX HU3MEpEeHUM  (3aBUCUMOCTH
CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN TOMEPEYHOro
CEYEHHMSI U YACIBHOIO COIPOTHUBIICHHS BEIECTBA MMPOBOJIHMKA, CHUJIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMK, OT HANOpsDKEHHsT Ha  IPOBOJIHUKE,
HCCJIEIOBAHUE IIOCJICOBATENIBHOTO W IMAPAJUIEIBHOTO  COEAUHEHUN
MPOBOJIHUKOB): IJIAHUPOBATh MCCIEJOBAaHUE, COOUpATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIeAys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHUAE TaOJMI] W TpadHKOB,
JIeJ1aTh BBIBOJBI 110 PE3YyJIbTaTaM UCCIEAOBAHMS;

MPOBOJIUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BENWYUH (yIesibHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE MPOBOJAHMKA, paboTra U
MOIIHOCTh 3JIEKTPUYECKOr0 TOKAa): IJIAaHHUPOBaTh H3MEPEHHs, COOMpPATh
AKCIIEPUMEHTAJIbHYO0 YCTaHOBKY, ClEelysl NPEIIOKEHHON WHCTPYKLHMH, U
BBIUUCIISATh 3HAUEHUE BEJINYUHBI,

coOJII01aTh MpaBujIa TEXHUKU 0€30MaCHOCTH IpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh IMPUHIMIBI  JEUCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX omnucaHus (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMETp,
BOJIBTMETP, CUETUMK HIIEKTPHUUECKOW HHEPIUH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IEKTPHUUECKUE
MPEIOXPAHUTENH, HIEKTPOMATHUT, AJIEKTPOJBUTATENb TOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUI U HEOOXOIUMBIE
buznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIIbHbBIE
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUIPOMETP, ABUTATElIb BHYTPEHHETO
CropaHusi, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl 3JEKTPUUYECKUX



1ernen ¢ Mmocjaea0BaTeNbHBIM U MapauiebHBIM COSIMHEHUEM DJIEMEHTOB,
paznuyasi ycIoBHBIE 0003HAYCHUS YJIEMEHTOB JJIEKTPUYCCKHX IIETICH;
OPUBOAUTH  NMPUMEPHl  (HAXOIUTh  WHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUS (PU3MUCCKUX 3HAHWUN B TOBCEIHEBHOM
KU3HU JJIs oOecrieueHus 0€30MacHOCTH NP OOpaIeHu: ¢ MpUdopaMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHs 370POBbS W COOJIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIEH Cpejie;

OCYIICCTBJIATh TOUCK HWH(pOpMaUK (U3HUECKOTO COJICP)KAHHUS B
NuTepHeTe, Ha OCHOBE HWMEIOIIMUXCS 3HAHUW W TMYTEM CpaBHEHUS
JIOTIOTHUTENIBHBIX ~ MCTOYHUKOB  BBACTATH WH(MOpMAIuMio, KoTopas
SBJISIETCS IPOTUBOPEUYNBOM MITH MOXKET OBITh HEJIOCTOBEPHO;
WCITOJIB30BaTh MPHU BBIMOJHEHUN YUCOHBIX 3a/IaHUA HAYYHO--TIOYJISIPHYIO
JTUTEPATYpPy  (U3HUYECKOTO  COJEp)KaHWS, CIPABOYHBIE MaTepHAbI,
pecypchl cetu MaTepHeT, BiageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHbMEHHBIC W KpPaTKUE YCTHBIC COOOIICHHS,
o006mass uHOpMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COoNIepKaHWs, B TOM 4YHCJIE TMyOJIMYHO TPEACTABIATH PE3yIbTaThl
MPOEKTHOM WJIM HMCCIEIOBATEIbCKON JIEATEIbHOCTH, MIPU 3TOM T'PaMOTHO
WCIIOJIB30BaTh M3YYEHHBIM TOHATHUHHBIA anmapar Kypca (QU3HKH,
COTPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;

MpU  BBHITIOJHEHUW YYEOHBIX TMPOEKTOB W HCCIACAOBAHUHN (U3HUUECKUX
MPOLIECCOB paclpeiesTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33/1a4aMH, CJICIUTH 32 BBIMOJIHCHUEM TUTaHA JICHCTBHHA U
KOPPEKTUPOBATh €r0, aJIeKBAaTHO OIICHUBAaTh COOCTBEHHBIH BKJIAl B
JeSTENBHOCTD TPYIIIHI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTD pa3peniaTh KOH(MIUKTHI.

K koHIly 00yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJB30BaTh TOHSATHA: CUCTEMa OTCY€Ta, MaTepHAIbHAs TOYKA,
TPAEKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHMS, Aedopmarius
(ympyras, mnjacTuyeckas), TpPEeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTb U NEPErpy3KH, LEHTP TSKECTH, aOCONIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOIO Tella, PaBHOBECHE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U YIJIbTPa3ByK, 3JIEKTPOMAarHUTHHIE BOJIHBI,
1IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAaJIbHO30PKOCTD,
CHEKTPBI UCITYCKAHUS U MOIJIOUIEHUs, ab(a-, 0eTa- U raMMa-u3Jy4eHHUs,
M30TOIIBI, IZIEPHAS SHEPIETUKA,



pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHENHHOE
JBI)KEHHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBHUXKEHHE, CBOOOJHOE
NajJieHUuE TeJl, PABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE
TeJ, pEaKTUBHOE ABIKEHHE, KojeOaTeNbHOE IBM)KECHHE (3aTyXaollue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHUE
3ByKa, NpPSMOJIMHENHOE pacHpOCTpPaHEHUE, OTPaKEHUE U IPEIOMIICHUE
CBETA, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEJIOro CBETa B
CHEKTp M CJOXKEHUE CHEKTPAIbHBIX LIBETOB, JUCHEPCHS CBETA,
€CTECTBEHHAsl PaJHOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3JIy4YEHUs) 0 OIMCAHMIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUNA B
OKpy»XaromeM Mupe (B TOM 4YHcie (pU3MYEeCKue SBJICHHUS B MPUPOJIE:
IIPWINBBI U OTJIUBBI, ABMXKEHUE MIaHeT COJHEYHON CHUCTEMBI, pEAKTHUBHOE
JBUKECHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHWe BOJHBI, I[yHaMH, 3X0, LBETa TeJ,
ONTHUYECKHUE SIBJICHUS B MPUPOJE, OUOJOTMYECKOE NIEUCTBHE BUIAMMOTIO,
yJIbTPapUOIECTOBOIO M PEHTICHOBCKOIO H3JIy4YEHHMH, €CTECTBEHHBIN
pasvoaKTUBHBIM (POH, KOCMHUYECKHE Jy4yH, pPaJHMOAaKTUBHOE H3JIy4YEHHE
NPUPOAHBIX MHUHEpPANOB, JEHCTBUE pPAJAUOAKTUBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIOBeKa), NPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3ajlayy B
y4eOHYI0, BBIACIATh CYIIECTBEHHBbIC CBOMCTBa (MPHU3HAKU) (U3NYECKUX
SIBIICHU;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUECKHE SIBICHUS, UCTIOIb3YS
¢uznyeckue BENUYMHBI (CpeHSsi U MIHOBEHHas CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JBUKEHUH, YCKOPEHHE, NEepeMEIlleHHe, NMyTb, YrioBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYrOCTU, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHMs, BEC Telld, HUMIYJIbC Tela, WMIIYJIbC CHIIBL,
MeXaHW4yeckas paboTa M MOILHOCTb, NOTEHUHUANbHAs HHEPrus Tena,
MOJHITOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUsl CKATOU
NPYKUHBI, KHUHETHYECKas SHEpPrus, IOJHAas MEXaHW4YecKas >SHEeprus,
NEePUOJ U 4acTOTa KojeOaHuH, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPETOMIIEHUS CPENbl), P OMHCAHUU
MpaBUIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCHIOJIb3YEMbIX BEIUYMH,
0003HAaYeHUs1T W €IUHMIBl (PU3HYECKUX BEJIWYUH, HAXOAUTHb (DOPMYJIbI,
CBSI3bIBAIOIME JAAHHYIO (U3NYECKYI0 BEIMUYUHY C JPYTUMHU BEIMYMHAMU,
CTPOUTbH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MUYECKUE SIBICHHUS U IPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHHsI SHEPIUU, 3aKOH BCEMUPHOIO TATOTECHMS,



OPUHLMI CYNEPHO3UIMK CHUJI, NPUHUUI OTHOCUTEIbHOCTH ['amuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHWs HMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMIICHHUS CBETa, 3aKOHBI COXPAHEHHsI 3apsAA0BOTO M MacCCOBOTO YHUCEI
IpU SACPHBIX PEAKIUSIX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO--CIIEICTBEHHbIE  CBS3U, CTPOUTh OOBACHEHHE U3 23
JIOTMYECKHX ILIaroB € OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3amaud  (omMparommyecs Ha cucteMy u3  2-3
YpaBHEHHUI), HUCTIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PU3NICCKHE
BEJIMUMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3aJaud 3alUCBIBATh KPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIIME WM U30BITOUHBIE JTAaHHBIEC, BHIOMPATH
3aKOHBI U (POpPMYJIBI, HEOOXOAUMBIE JIJISl PELICHMS], IPOBOAUTH PACUEThl U
OLICHWBAaTh PEAIMCTUYHOCTh TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYNHBI;

pacrno3HaBaTh MpOOJEeMbl, KOTOPbIE MOXXHO PEUINTh MPH MOMOIIU
(Gu3NYECKUX METO/IOB, MCIONb3Yysl ONHCAHME HCCIEIOBaHUS, BbLICIATH
npoBepsieMOe  TPEIAIONOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUSI  MCCIEJOBAHUSA, JEJaTh  BBIBOJBI, HMHTEPHPETUPOBATH
pe3yibTaThl HAOJIIO/IEHUI U OIIBITOB;

IPOBOAMUTH OMBITBI 1O HAOMIOJACHUIO (PU3MYECKUX SBICHUM WIH
(bu3MYECKUX CBOWCTB TeN (M3y4eHHE BTOpPOro 3akoHa HproTOHa, 3akoHa
COXpaHEHHUsl HHEPTHH, 3aBUCHUMOCTh TEpHUOAA KOJEOaHWW MPYKHUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHUH, IPSIMOIMHENHOE PACTIPOCTPAHEHHUE CBETA,
pa3ioxeHne Oeoro CBeTa B CIEKTP, M3YYCHHE CBOWCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOMCTB HW300paKeHHsI MpeaMeTa B coOuparomien
JUH3E, HAOIIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HM3IYUYCHHS):
CaMOCTOATENLHO COOMpaTh YCTAHOBKY M3 H30BITOUHOrO Habopa
o0Opy/lOBaHUS, ONUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
(dhopMyIHpOBaTH BBHIBO/IHI;

NPOBOANUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Oomnpeaenss
CpelHee 3HAa4eHHE M3MEpseMOM BeIUMYMHbI (POKYCHOE paccTOsIHUE
coOuparoiel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoba HU3MEpEeHHUs
(M3MepUTeNbHOTO TPUOOpPa);

NPOBOANTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYMH C
HCTIOJIb30BAaHUEM TPSMBIX W3MEPEHHH (3aBUCHMOCTHh MYyTH OT BPEMEHH



Py PaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HaudaJbHOM CKOpPOCTH, Tepuoja
KOJIeOaHU MaTeMaTH4eCKoro MasTHHKa OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpakK€HHUs CBETa OT yrila MaJCHWs W yria MPeIoMJICHHS OT yIJia
NajJicHus): IUIAHUPOBAaTh MCCIEIOBAaHUE, CaMOCTOSTENIbHO CcoOUpaTh
YCTaHOBKY, (PUKCUPOBATh pPE3yJbTaThl TMOJYYEHHONW 3aBHUCHUMOCTHU
¢u3MYecKuX BEIMYMH B BUAE TaOIUIl M TpadUKOB, JeiaTh BBIBOABI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

MPOBOJIUTH KOCBEHHBIC W3MEPEHUS (U3MYECKUX BEIWYUH (CpPEaHSISA
CKOPOCTh M YCKOpPEHHME Tella TMpPU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaJCHHs, KECTKOCTh MPYXKUHBI, KOIPPUIIUEHT
TPEHHUSI CKOJBKCHHS, MEXaHHM4eckas pabdoTa W MOIIHOCTb, YacToTa |
nepuosl KojeOaHWii MaTeMaTHYeCKOr0o W MPYKWHHOTO MAasTHHUKOB,
ONTHYECKass CWiIa coOuparomiel JIMH3bL, PAAUOAKTUBHBIN  (OH):
IJIaHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJTHATh U3MEPCHUS, CICIys MPEIOKEHHON WHCTPYKITUHU, BBIYUCIISITH
3HAYEHWE BEJIMUMHBI U aHAJTU3UPOBATH MOJYYECHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOU MOTPELIHOCTH U3MEPEHHUI;

COOJTI0IaTh TIpaBUjIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C JIabOpaTOPHBIM
o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKW W3YYCHHBIX (DHU3UYCCKUX MOJICIICH:
MaTepuajgbHas TOuYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENIbh aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh MNPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX omnucaHus (B TOM 4YHUCIE:
CIIUIOMETp, JATYMKH TIOJOKCHHS, PACCTOSHHUS W YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOT, JO3UMETp, Kamepa BuiabCcoHa), WCHONB3Yys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJIEHUH UM  HEOOXOoauMble  (PU3NYECKUE
3aKOHOMEPHOCTH,

HCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH W3YUYCHHBIX TEXHHUYECKUX
YCTPOWCTB, M3MEPUTEIBHBIX MPUOOPOB W TEXHOJOTHMUECKHX TMPOIECCOB
IpU PEIIEHUH Yy4eOHO--MPAKTUYECKUX 3a/ad, ONTHYECKHE CXEeMbl IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U coOMparouei JIMH3E;
NPUBOANTh  NpUMEPHl  (HAXOIUTh  WHGOOpPMAIIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NUECKHX 3HAHUN B TOBCEIHEBHOU
KU3HU JUIsl obecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOJFOACHUS
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIIEH Cpeie;



OCYIIECTBJIATh TMOUCK HHPOpManuu (U3MUECKOTO COJEpKaHHUS B
HNuTepHeTe, camMocTOsATENBHO (POPMYIIHUPYs MOMCKOBBINA 3aMpOC, HAXOAUTD
MyTH OTpeeNieHUs] JOCTOBEPHOCTH MOJYYeHHON MH(pOpMaIMu Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTOTHUTENbHBIX UCTOYHHUKOB;

MCIIOJIb30BaTh MPH BHITIOJHEHUH yUEOHBIX 33aJJaHUI HAy4YHO--TIOMYJISIPHYIO
JUTEpaTypy (PHU3UYECKOrO  COACpXaHHs, CIPAaBOYHbIE MaTepHAaIbI,
pecypcbl ceTd VIHTepHeT, BIajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi MHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIIECHUS HAa OCHOBE
uH(pOpMAIlMU U3 HECKOJBKUX HCTOYHHKOB (DU3HUECKOTO COJAEPIKAHUA,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOSCKTHOW WM UCCIIE0BATENbCKON
ACSITENPHOCTA, TPH OTOM TPaMOTHO  HCIOJB30BaTh  HM3YUYCHHBIN
MOHATUUHBIM anmapar K3y4yaeMoro paszziena (U3UKH M COMPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ yd4€ToM O0coOeHHOCTEH ayauTOpuu
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE 7

KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HauMeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoibubie  [IpakTHuyeckue
n NMPOrpaMmbIl Bcero o0pa3oBare/ibHbIE
padoThbI padoTbI
/ pecypchbl
n
Paznen 1. ®u3zuka u e€ poJib B NO3HAHNHU OKPYKAIOLEr0o MHPa
bubanorexa IIOK
1 du3uka - HayKa 0 IPUPOAC 0 0
Y PHpOA https://m.edsoo.ru/7f416194
bubaunoreka IIOK
2 o e 0 1
HSIHCCIHC BEIMHIHRT https://m.edsoo.ru/7f416194
3 EcTecTBeHHOHAYYHBIM METOJ IIO3HAHUS 0 1 bubmmorexa HOK
y A https://m.edsoo.ru/7f416194
MToro no pazneny
Pa3nea 2. [leppoHauyajibHbIE CBeIeHUSI 0 CTPOEHUM BellecTBa
brbmmorexa LIOK
1 CTtpoeHue BelecTBa 0 0
p i https://m.edsoo.ru/7f416194
) J[BH>KEHME M B3aUMOACHCTBHE YaCTHI] 0 1 bubanorexa [IOK
BEIIICCTBA https://m.edsoo.ru/7f416194
bubauorexa IIOK
3 A 0 0
TPETATHRIC COCTONRHA Bettecta https://m.edsoo.ru/7f416194
Mroro no pazneny
Pa3nen 3. /IBU:keHHE ¥ B3aUMOAeCTBUE Tel
brubaunorexa [IOK
1 M 0 0
CXAHITICCKOT ABIDKCHIC https://m.edsoo.ru/7f416194
2 Muepuus, macca, IOTHOCTh 0 1 bubanorexa [IOK




https://m.edsoo.ru/

71416194
bu6mmoreka [IOK
33 .B 14
Cuna. Bunst cun https://m.edsoo.ru/
71416194
Uroro no pazneny 21
Pa3nesn 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH M Ira30B
41 JaBnenue. llepenaya naBineHus: TBEPABIMU 3 bubnmoreka [OK
) TEJIaMH, )KUJIKOCTSIMH 1 Ta3aMu https://m.edsoo.ru/
71416194
bu6nuoreka [IOK
42 5
JlapneHue xKuKocTH https://m.edsoo.ru/
71416194
bubmnoreka LIOK
43 ATtmocdepHoe naBieHne 6 httos://m.edsoo.ru/
71416194
44 JleicTBUE )KUIKOCTH U Ta3a Ha 7 bu6mmoreka [IOK
' MOTPYXEHHOE B HUX TEJIO https://m.edsoo.ru/
71416194
Uroro no pazneny 21
Paznen 5. Pabora 1 MOIIHOCTB. JHeprust
bubmnoreka LIOK
A P
5 aboTa ¥ MOIIHOCTh 3 httos://m.edsoo.ru/
71416194
Bbu6nuoreka [JOK
52 IT 5
POCTBIC MEXaHU3MBI httos://m.edsoo.ru/
71416194
Bbu6nuoreka [JOK
53 M 4
eXaHu4ecKasi JHeprus hits://m.cdsoo.r/
71416194
Uroro no pazneny 12
PesepBHOe Bpemst 3
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I[TPOI'PAMME

68

12




8 KVIACC

Kosmn4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne KoHTPOJbHBI IpakTHyeckn
w/n NPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
e padoTbl e padoThI
pecypcsbl
Pa3pea 1. TenioBblie siBJIeHUSA
. bubmuoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 0 0 httos://m_edsoo.ru/
7f4181ce
bubmnoreka LIOK
1.2 TeroBbIe MPOLECCHI 21 1 5 httos://m.edsoo.ru/
7f4181ce
Hroro no pazaeny 28
Pazjen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUSI
71 OneKTpUUYECKUe 3apsaabl. 3apsHKEHHBIE 7 0 1 bubnuoreka [IOK
) Telna U UX B3aUMOJICHCTBUE https://m.edsoo.ru/
7f4181ce
b K
2.2 [ToCTOSHHBIN JIEKTPUYECKHUI TOK 20 1 7 nommorexa [10
https://m.edsoo.ru/
7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/
7f4181ce
bubmnoreka LIOK
24 4
DNeKTpOMarHuTHasi UHAYKIUS 0 0 httns://m.cdsoo.ru/
7f4181ce
Htoro no pazaeny 37
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 68 3 14.5

[TPO'PAMME




9 KJIACC

Kosmn4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne KoHTPOJbHBI IpakTHyeckn
o/ NPOrpaMMbI Bcero o0pa3oBare/ibHbIC
I € paéoThI e padoThI
pecypchbl
Pa3zgen 1. Mexanunueckue siBJICHUSA
L1 MexaHu4ecKoe JIBHKCHUE U CIIOCOOBI €TI0 10 0 1 bubmnoreka LIOK
' OIMCAHUS https://m.edsoo.ru/
7f41a4a6
bubmnoreka LIOK
1.2 Bsaumoneiictsue Te 20 1 3
HMOACHETBHE Te https://m.edsoo.ru/
7f41a4a6
b K
1.3 3aKOHBI COXpaHEHHUs 10 0 3 nomorexa I10
https://m.edsoo.ru/
7f41a4a6
Uroro no pazneny 40
Pa3jnen 2. Mexanuveckue KoJie0aHUS U BOJTHBI
bu6 OK
2.1 Mexanuueckue KoiebaHus 7 0 3 nomoreka I
https://m.edsoo.ru/
7f41a4a6
bub OK
22 MexaHnuyecKkue BOJIHBL. 3BYK 8 1 3 nomotexa L
https://m.edsoo.ru/
7f41a4a6
Wroro no pazneny 15
Paspgen 3. DiieKTpOMarHMTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 0 ) bubnmoreka [IOK
’ DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/
7f41a4a6
Hroro no pazneny 6

Pa3pen

4. CBeTOoBbIC IBJICHUSA




4.1

3aKoHBI paclpoOCTPaHEHHUS CBETa

Bbu6mmoreka [JOK




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

bu6mmoreka [IOK

4.2 JIMH3bI ¥ ONTHYECKHUE PUOOPHI 6 3 hitos://m_edsoo.ru/
7f41a4a6
4.3 Paznosxenue 6enoro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/
7f41a4a6
Hroro no pazneny 15
Pazgen S. KBanTtoBble siBJIeHUS
5.1 Hcnyckanue u morJIoneHne CBeTa arToMOM 4 1 bubmmorexa [HOK
https://m.edsoo.ru/
7f41a4a6
bu6mmoreka [IOK
52 CrtpoeHue aTOMHOTO siipa 6 1 httos://m_edsoo.r/
7f41a4a6
bu6mmoreka [IOK
. A 1
53 JIEPHBIE PEAKIUN 7 https://m.edsoo.ru/
7f41a4a6
Uroro no pazneny 17
Pa3znea 6. [loBToOpuTE 1bHO-00001IAO NI MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE COEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca ¢husuku 3a 7-9 kiacc https://m.edsoo.ru/
7f41a4a6
Uroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB IIO 102 27

[TPO'PAMME







YYEBHO-METOJINYECKOE OBECIMTEYEHUE OBPA30BATEJLHOTI'O
MPOLIECCA
OBSA3ATEJBLHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» dusuka: 7-i kacc: 6a30BbIM ypoBeHb: yueOHuUK, 7 kiacc/ [epsimkun U.M.,

NBanoB A.1., AkuronepHoe o6mectBo «M3narensctBo «IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI 1JId YYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/ff0c2a2?2
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