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HOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢u3nke Ha ypOBHE OCHOBHOTO OOIIETr0 00pa3oBaHUs COCTAaBJICHA
Ha OCHOBE IOJOKEHUU M TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaTeiabHOM mporpammsl, npeactaBieHHbXx B DI'OC OO0, a takxe ¢
yaétoM deaepanbHOil pabodeit mporpamMmbl BociuTanus U KoHIenmmu npernogaBaHus
yaeOHoro npeaMeTa « Du3nKay.

ConepxaHue mporpaMmbl 10 (uU3MKe HampaBieHO Ha (QOpMUpPOBAHUE
€CTECTBEHHO-HAYYHON rpaMOTHOCTH O0YYAIOIIUXCSI U OPTraHU3aINI0 U3YYeHUST HU3UKU
Ha JESITENbHOCTHON OCHOBe. B mporpamme 1no ¢u3uke y4uTHIBAIOTCS BO3MOXKHOCTHU
yaeOHOro mpeamera B peanmsanuu TpeboBanmit ®PI'OC OOO Kk MmIaHUPyEMBIM
JUYHOCTHBIM M METAIlPpEAMETHBIM pe3yjbTaTaM OOY4YEHHS, a TAKKE MEKIIPEAMETHbBIC
CBSI3M €CTECTBEHHO-HAyYHbIX Y4E€OHBIX IMPEJAMETOB Ha YpPOBHE OCHOBHOTO OOLIETO
o0pa3oBaHUs.

[Iporpamma no (u3MKe yCTaHABIMBAET paclpeiesieHne y4eOHOro Marepuaia 1o
rogaM oOyudeHust (MO Kjaccam), NpeajaraetT NPUMEPHYIO IOCIEA0BATENbHOCTh
M3Y4YEHUsl TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COACPKAHUSA U yUuETe
BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcs.

[Iporpamma no ¢usuke pazpadboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKON TOMOILIU
YUHTEII0 B CO3IaHUH padoueld MporpaMMsl 10 y4eOHOMY MPEAMETY.

®u3nka SBISETCA CHUCTEMOOOPA3YIOIIUM JJisi €CTECTBEHHO-HAYUYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, Ouosoruei, acTpoHoMuel u ¢usndeckoil reorpadueii, BHOCUT
BKJIaJ, B E€CTECTBEHHO-HAYUYHYIO KapTHHY MHpa, NPEJOCTaBisieT Haulosee sCHbIE
oOpa3lbl NMPUMEHEHHS HAy4yHOro METOJa IO3HAaHMs, TO €CTh CI0co0a MOIy4eHHS
JOCTOBEPHBIX 3HAHUW O MUPE.

OnmHa w3 TUIaBHBIX 3a1a4 (U3MYECKOro oO0pa3oBaHUS B CTPYKType oOIIero
oOpa3oBaHMsI COCTOMT B (DOPMUPOBAHUM ECTECTBEHHO-HAYYHOM TIpPaMOTHOCTU H
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenue ¢usuku Ha 0a30BOM YpPOBHE NpEIIOIAraeT OBJIaJCHHUE CIIECTYIOIIMMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:
Hay4YHO OOBSCHSTH SIBJICHMUS;

OLICHHMBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;
UHTEPIPETUPOBATH JAHHBIEC U UCIIOIB30BATh HAYYHbIE JOKA3ATENbCTBA JIJISl TOTYYCHUS
BBIBOJIOB.

[enu u3yuenus GpU3MKKA HA ypOBHE OCHOBHOT'O 00111eT0 00pa30BaHUs OTIPE/ICTICHBI
B Konuenuuu mnpenogaBanus yueOHoro mnpeamera «@Pusnmka» B 00pa30BaTeIbHBIX
OpraHu3anuax Poccutickon Oenepanuu, peaNn3yOLINX OCHOBHBIE
o01eo0pa3oBareNbHble  MPOTpaMMBbl,  YTBEpPXKAEHHOW  pemeHueM  Komieruun



MunuctepcTBa npocenieHus: Poccuiickoit @enepannu (mporokoit ot 3 aexadbps 2019
r. Ne IIK-4BH).
Henu uzyvyenus: puzukm:
npuoOpeTeHre HWHTEpeca M CTPEeMJICHHS OO0Yy4YaloluXcsi K HAydYHOMY HW3YYEHHIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TIPEACTABICHUM O HAy4YHOM METOJEe TNO3HaHusA | (HOPMHUPOBAHHE
HCCIIEIOBATENIbCKOI'O OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHS KaK pe3yJibTaTa U3y4eHHUs] OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;
dbopMHpoOBaHKE TIPEACTABICHUM O pOIU PU3MKH JIJISl PA3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH;
pa3BUTHE TMPEACTABICHUHA O BO3MOXHBIX cdepax Oynymeil npodeccnoHanbHON
JeSITeIbHOCTH, CBSI3AaHHOU ¢ (PU3UKOM, MOJATOTOBKA K JIajbHEHIIIEMY OOYUYEHHIO B 3TOM
HaIpaBJICHUH.
JlocTrxkeHne ITUX 1ejield mporpaMmbl 10 (PU3NKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMs 00ECTIEYNBACTCS PEIICHUEM CIISIYIONINX 3a4a4:
npuoOpeTeHNue 3HAHUN O JTUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAaHUYECKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHHEe YMEHUN ONUCHIBAaTh U OOBACHATH (U3HUECKUE SBJICHUS C
MCIIOJIb30BaHNEM TIOTYYCHHBIX 3HAHUI;
OCBOGHHE METOJIOB pEIICHUS MPOCTEHIINX pacu€THBIX 3a7ad C HCIOIb30BAaHHUEM
bu3HUEeCKUX MOJIENICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;
pa3BUTHE yMEHUW HAONMIOaTh MPUPOJHBIC SIBICHUS U  BBINOJHATH  OTBITHI,
nabopaTopHble pabOThl M AIKCIEPUMEHTAJBHBIE HCCIEIOBAHUS C HCIIOIh30BAHUEM
M3MEPUTENbHBIX TPUOOPOB;
OCBOEHHE MPUEMOB paboThl ¢ MHMOpManKer (U3NYECKOTO COACPIKAHUS, BKIIIOYAs
UH(GOPMAITUI0O O COBPEMEHHBIX JOCTIKCHHSIX (U3UKH, aHaIu3 W KPUTHUUYECKOE
OIICHHBaHUE WH(OPMAITIH;
3HAKOMCTBO €O cpepamu npodecCuoHaNbHON AeATeIbHOCTH, CBA3aHHBIMU C (PU3UKOM,
¥ COBPEMCHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTIKCHUSX (DU3UICCKON HAYKH.
Ha wu3yuenne ¢usuku (0a30BbId ypOBEHb) HAa YpPOBHE OCHOBHOIO OOLIEro
oOpazoBanusi oTBonutTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 daca B HeNEm0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B Hezento).

[Ipemymaraemeiii B mporpamMme 1o (pu3uke TepedeHb J1abopaTopHBIX paboT U
OTIBITOB HOCHUT PEKOMEHIATEIbHBIA XapaKTep, YYUTEIh JeliaeT BHIOOp MPOBEICHUS
7a00paTOPHBIX pabOT W OMNBITOB C YYETOM WHAMBUAYAITBHBIX OCOOCHHOCTEH
oOydJaronuxcsi, CIMHUCKa JKCIEPUMEHTAIBHBIX 3aJlaHui, TpeajiaraeMbiX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 9K3aMeHa 1Mo (U3HKeE.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KA0IEro MUpa.

dusuka — Hayka O mnpupone. fABneHus npupoipl. PUIHYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuUznyeckue
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢wsuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIecKuX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

MexaHnnueckue, TEIIOBBIE, JICKTPUUYECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
dusndeckue NpUOOPHI U MPOLETypa MPSIMBIX U3MEPEHUN aHATIOTOBBIM U ITU(DPOBHIM
prudOpPOM.

Jlabopamopnvie pabomul u onvimaol.

OmnpeneneHue EHbI IeJICHUS IIKaJIbl U3MEPUTEILHOTO Tprbdopa.

N3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

Omnpenenenue pa3MepoB MajbIX TEN.

N3mepeHue temmnepaTypbl MPU MOMOIIH KHAKOCTHOTO TEPMOMETpAa M JaT4HKa
TeMIepaTyphl.

[IpoBenenue ucciaeaoBaHMs MO MPOBEPKE TMIIOTE3bI: JATBHOCTh MOJETA IIAPHKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbILIE BHICOTA MTYCKA.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OINbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrkenue dacTtul, BemlecTBa. CBS3b CKOPOCTH JABUKEHUSI YACTHUI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. BzanmonelcTBue dYacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUS.
HaGmonenune nuddysuu.



HaOnronenune sBieHui, OOBACHSIOMIUXCA NPUTSHKEHHUEM WM OTTAIKMBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOJIEHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUSL.

SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aummopeilcTBHEe Tel Kak NpPUYMHA
U3MEHEHUS] CKOPOCTH JBWXKEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.

Cuita Kak XapakTEepUCTHKaA B3auMOAEHCTBUS Tesl. Cuiia ynpyroctd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIEHUE TATOTEHUS M CUJla
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B NpUpPOAE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro JIBUKEHUS TeNa.

N3mepeHne CKOpoCTH MPSMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjieHUST HHEPIIHH.

Hab6nronenune n3MeHeHust CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHeHHME Macc 10 B3aUMOAECHCTBUIO TEI.

CoxeHune CHJI, HaIllPaBJICHHBIX 11O OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO ABUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

OmnpeneneHue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa WIIM IIapuKa MO HAKIOHHON
IIJIOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedhopMariii) IpyKUHBI
OT IPUJIOKEHHON CUJIBL.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbKEHUS OT Beca Tena
U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJTUYCHUS NaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPABIMU TEJAMU, KUJAKOCTSIMU U razamu. 3akoH [lackansa. IIHeBmaTmueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHOM 000souku 3emiu. OmnbiT Toppuuesnnu. M3mepenue armocdepHoro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxornnaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKMUBAIOUIEH CUJIBI OT O0OBEMA MOTrPYKEHHOW YacTH Tena W
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAHWE WA TOTPYKEHHE TEI B 3aBUCHUMOCTH OT
COOTHONIEHHUSI TUIIOTHOCTEU TEJIa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIe OT 00BbEMaA MOTrpYXEHHOU B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOIIECH CUJIbI, JEUCTBYIOUIEH HA TEJNO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JCHUCTBYIONIEM HAa TEIO B
KUJKOCTH, OT MacChl TeJa.

OMnBbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITATKUBAIOIIECH CHUJIbI, IEUCTBYIOLIEH
Ha TEJIO B KHUAKOCTHU, OT 00bEMaA MOTpyKEHHOM B KUJKOCTh YacTH Teja U OT
IJIOTHOCTH >KUIKOCTH.

KoHcTpynpoBanune apeomeTpa Wi KOHCTPYHPOBAHHUE JIOJKU U ONPENEIICHHE €€
rpy30N0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [[pumeHeHue npasusia paBHOBECHsI phiuara kK 0JI0Ky. «30J10TOe
npaBuio» mexanuku. KI1J[ mpocTteix MexanuszmoB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHUKE.



Mexannueckas oHeprus. KuHermueckas W IIOTEHUHAIBHAS DHEPIHUS.
[IpeBpaleHre 0JTHOTO BU/Ia MEXAHUYECKOW HEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenve pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHU TeNa II0
TOPU30HTATBHON OBEPXHOCTH.
HccnenoBanne ycioBHil paBHOBECHS pblyara.
N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KIIACC

Pa3zneua 6. TeruioBble iBJICHUA.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIPHO--KUHETUYECKOU TEOPUH CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mopnenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHUE U KaNWUISIPHBIE SIBICHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactuill. Buyrpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH DSHEpPruu:
TerIonepeavya u CoBepIieHne padboThl. Busl Temionepenayu: TerIonpoBOAHOCTD,
KOHBEKIIUS, U3JIyYCHUE.

KonnuecTtBo TemnoThl. YaenbHas TEIIOEMKOCTh BelecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. [lmaBmenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIJIOTa IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHA OT aTMOC(HEpHOro
JTaBJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Ipunuuner pabotsl TermaoBbix aBurarenei KIIJ[ termoBoro asuraresns.
TermioBbie ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBHIKECHUS.
HaGmonenune nuddysuu.
HaOmronenue siBfieHni cMauMBaHUs M KaMWIISPHBIX SIBJICHUH.



HaOnronenue TenioBoro paciimpeHus Ted.
V3meHeHnue maBieHHWs ra3a MpPU HU3MEHEHHMHM O0BbEMAa W HArpEeBaHUM WIU
OXJIAJKICHUMU.
[IpaBuiia U3MEpEHUs TEMITEPATYPBI.
Buas! Tertonepenaym.
OxyaxkieHue Ipyu COBEPIIEHUN PadOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue xumnenus.
Habnrogenune nocTossHCTBa TeMITepaTyphl MPH TIaBICHUH.
Mopenan TEeIIOBBIX IBUTATEIICH.
Jlabopamopuvie pabomul u onvimol.
OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
OmnpeneneHue AaBJeHUs BO3yXa B Oa/JIOHE HITIPUIIA.
OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHHUS BO3JlyXa OT €ro o0béMa H
HarpeBaHus WIH OXJIaXKICHUSL.
[IpoBepka TruUMOTE3bl JIUHEUHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA >KHUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.
HabGmronenue naMeHeHus BHyTPEHHEH SHEPTHUH Teja B pe3ysibTaTe TeIuionepeaaun
¥ pabOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W Topsyei
BOJIbI.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.
Omnpenenenue yaenbHON TEMIIOEMKOCTH BEILIECTBA.
HccenenoBanne nporecca UCIIapeEHNs.
Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazges 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpuzauus Tel. J[Ba poaa 3IeKTpUuUecKuX 3apsaoB. BzaumoneicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUSL 3IEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locnenoBarenbHoe U apaiieibHOE COEIUHEHUE POBOJHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mojie 3eMJIM M €r0 3HadeHue Juisl >ku3HU Ha 3emue. OnbIT
Opcrena. MarauTHOE NOJIE IEKTPUUYECKOTO TOKA. [IpuMeneHne 3J1IeKTpOMarauToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSTHHOTO  TOKa. VICmoJIb30BaHHWE  DJIEKTPOJBHUIATENIEM B  TEXHUYECKHX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.

DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.
Jlemoncmpayuu.

DJekTpu3anus Ted.

JIBa pojia SIIEKTPUYECKHUX 3aPSAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJI.
Y CTpOUCTBO U ICUCTBUE JIEKTPOCKOTA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXpAaHEHUSI JICKTPUUECKUX 3aPsJI0B.

[IpOBOJHUKH U TUDJICKTPUKHU.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
McTOYHMKH TTIOCTOSTHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIi1 pa3psia.

N3MepeHue Cuiibl TOKa aMIIepMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSIKEHUST BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpoTUBIICHUM.

BzaumojeiicTBr€E MMOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOXXHOCTH Pa3/ICJICHUS MTOJIHOCOB MarHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.



OmneiT Opcrena.
MarauTHoe 1ose Toka. DJIEKTPOMAarHur.
JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHAYKIUU.
OneiTel @apajes.
3aBUCUMOCTh HaNPaBJIEHUSI UHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BOSHUKHOBEHMUSI.
DIEKTPOreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopnvie pabomul u onvimaul.

OneIThl IO HAOTIOJICHUIO STIEKTPU3ALMH T MHAYKIIMEH U MPU COIPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS SJIEKTPUUECKOTO MOJIsl Ha MPOBOAHUKH U TUAJICKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHue U peryJimpoBaHUE CUIIbI TOKA.
N3mepeHne U peryJiupoBaHUE HATIPSKEHUS.
HccnenoBanve 3aBUCUMOCTH CHJIBI TOKa, WAYLIErO 4Yepe3 pe3ucTrop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.
OnbITEl, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTH JJICKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJAHUKA OT €ro JIJIMHBI, IUIOIIAIM TONEPEYHOTO CEYEHHS U MaTepuaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEI0BATEIbHOM COCIMHEHUU
JIBYX PE3HCTOPOB.
[IpoBepka npaBuiia Juisi CUJIbI TOKA MPY NMapaieIbHOM COEUHEHUN PE3UCTOPOB.
Omnpenenenre paboThI IEKTPUUECKOTI0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHne MOIHOCTY AIEKTPUYECKOTO TOKA, BBIIEISIEMON HAa PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CWJIBI  TOKA, HWAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.
Omnpenenenue K111 narpeBarens.
HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TOJISi TOCTOSIHHBIX MAarHUTOB TMPU UX OOBEAMHEHHH U
pa3elICHUH.
HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OMNBbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HaIllpaBJICHUS TOKA B KATYIIIKE.
N3yueHne neicTBUSI MArHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM.
KoHcTpynpoBanue u nzydueHue padoThl JJIEKTPOABUTATES.
N3mepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.
OMNBITH IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHIYKIIMH: UCCIIEIOBAHUE
M3MEHEHUI 3HaYEHUs U HAIPaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 KIIACC

Pasznea 8. Mexanunueckue iBJICHHUS.



Mexanuueckoe naBMkeHHe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsiMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBMkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHUKECHUH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosiuHEHOe JBrkeHue. (CBoOoaHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpalleHus.
JIunelinas u yrinoBas cKOpocTh. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

[Tepsbiii 3ak0H HbtoTroHa. BTopoit 3akoH HetoToHa. Tperuit 3akon HeroToHa.
[IpyHLIMN CyNIEpIIO3UIUU CHUJL.

Cuna ynipyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUS CKOJIbKEHUS, CHUIIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH U 3aKOH BCEMUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBuxeHnue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cui TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAs SHEPTUS TEJA, MTOHIATOTO HaJl
MOBEPXHOCTHIO 3eMJId. [loTeHIIManbHast SHEprus c:kaTtou npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

Habnrogenne MexaHn4ecKoro IBUKEHUS Te€Jla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTel U TPAEKTOPUIN JBUKEHUSI OJJHOTO M TOTO K€ TeJIa OTHOCUTEIIBHO
pa3HbBIX TEJ OTCYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKECHHS.

HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO IBUKECHUS.

HabGnronenue nBM>KeHMs Tela O OKPY>KHOCTH.

HaGmronenne MexaHWYECKUX SBJICHUW, TMPOUCXOISAIIMX B CHCTEME OTCYETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIHHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MACChI TEJA U IEUCTBYIOIIEH HA HETO CHJIBI.
Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHUH TETI.

N3MeHeHune Beca Tena npyu yCKOPEHHOM JIBUKEHHH.

[Iepenaua uMmysnbca Ipu B3aUMOACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUM TEJl.



CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCa TIPU a0COIIOTHO YIPYTrOM B3aWMOJICHCTBUU.

Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM IaICHUHU.

CoxpaHeHHE MEXaHMYECKOW OHEPruM INpH ABWKCHUU Tela I0J JEHCTBHEM
NPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JAJIBHEUIIEro paBHOMEPHOIO JABHKCHUS
HIapUKa WINA TEIEKKH.

Omnpenenenne cpeHEl CKOPOCTU CKOJIBKEHUS OpycKa WM JBUKEHMsSI LIapUKa I10
HAKJIOHHOU IUTIOCKOCTH.

OnpeneneHue yCKOpeHUs Tejaa IPU PABHOYCKOPEHHOM JBHKEHUU IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoOTE3bl: €CIM MNpPU PABHOYCKOPEHHOM [IBHJKEHHHM O€3 HadallbHOUN
CKOPOCTH IYTH OTHOCSTCS KakK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS CKOJIBXKEHHSI OT CUJIbI HOPMAaJbHOTO
JTABJICHUS.

Onpenenenue ko3 GUIEHTa TPEHUST CKOJIbXEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHU TeJa IO
TOPU30HTAJIBbHOM ITOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C HUCIOIb30BAHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

N3yyeHue 3aK0HAa COXPaHEHHUsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusl U BOJIHBI.

KonebarenbHoe neuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHO/I,
4acToTa, aMIUINTyJa. MaTeMaTnyecKuil U NpYyKUHHBIM MasTHUKH. 1IpeBpanienue
SHEPrUM MpH KOJIeOATETHLHOM JIBHXKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
nornepeyHble BOJHBI. J[nMHA BOJHBI M CKOPOCTh €€ paclpoCTpaHEHUS.
Mexanunyeckue BOJIHbI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

HabGntonenue konebanuii Ted MoJ| AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.



Habmoenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
Habmtoienue BBIHYXIEHHBIX KOJIEOaHHUI U pe30HaHCca.
PacnipocTpaneHne MpoI0JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OnpeneneHue 4acTOThl U MEpUOAa KOJIEOaHUI MaTEMAaTUYECKOTO MasTHUKA.
OmnpeneneHre 4acTOThl U MepUoia KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepuoja KoiaeOaHuii MOBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH IEpUOJa KOJIEOAHWH NPYKMHHOTO MasTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTHU TE€pHOJIa KOJIEOAHUM Irpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpysa.

OneIThl, AEMOHCTPUPYIOIIME 3aBHUCUMOCTh Mepuofa KoJeOaHWd NPy KUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHusi CBOOOIHOTO NaJCHHUS.

Pazgea 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »ieKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DOnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Jemoncmpayuu.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

N3ydeHne cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO TenedoHa.

Pa3zgea 11. CBeroBbIe siBJICHHS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsmosmmHenHOe
pacnpoctpanenue cBera. 3atMeHus ConHna u JIynsl. Otpaxkenue ceeta. [1nockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHue cBeTa. Mcronb30BaHWE TMOJHOTO BHYTPEHHErO OTpPaXKEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xop myuent B mua3ze. OnTudeckas cucrema goToarmapara, MUKpOCKOTa
u Teneckomna. a3 kak ontuyeckas cucreMa. biim3opyKkoCcTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmekTp. Omnbitel HptoTtona. Croxenue
CHEKTpalIbHBIX I[BETOB. J{Mcnepcus cBeTa.



Hemoncmpauyuu.
[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300paxkeHUH B IMIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyecKkuit CBETOBO/I.
Xopn jtydeil B coOmparonieit JIMH3e.
XoJ JIyder B paCCEUBAIOIIEH JIMH3E.
[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JIMH3.
[Tpuniun aeiictBus ¢poToanmapara, MUKPOCKOTA U TEJIECKOIIA.
Mopens ria3sa.
Paznosxxenue 6e510ro cBeTa B CIEKTP.
[Tomydyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimol.

HccnenoBanne 3aBUCUMOCTH yIJla OTPaKEHUSI CBETOBOTO JIyda OT yTJia MaJeHus.
N3yueHne XxapakTepUCTUK U300paKeHUS TIPEMETa B INIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yTJIa TPEJTOMIIEHHSI CBETOBOTO JIy4a OT yIJia MaJeHus
Ha FPAHULE «BO3IYX—CTEKIIOM.

[ToyyeHune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JINH3HI.

Omnpenenenue GOKYCHOTO paCCTOSIHUS U ONTUYECKOM CHIIBI COOMPAIOIIEH JTUH3HI.
OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIICKTP.

OneITHl IO BOCHPUSITHIO I[BETA MPEAMETOB NIPU MX HAOIIOJCHUU Yepe3 I[BETOBBIC
GbUIBTPHL.

Pa3nen 12. KBanToOBbBI€E SIBJICHHS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u norniomenne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoaens aromHoro sapa. HM3oromsl.  PaguoakTuBHBIE
npeBpainieHus. [lepuon nonypacnaga aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSJOBOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchbl M SHEprum. Peakuum cuHTE3a U
nenenusd siaep. Ucrounuku 3aeprun CostHIla U 3BE3 .

SnepHas sHepretuka. JleMCTBUS DPAgMOAKTUBHBIX H3JIyYEHUW HA JKHUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MTOTJIONIEHUS.
CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopoa.

HaOmronenue tpexoB B kamepe Buibcona.



PaboTa cuérunka HOHU3UPYIOMINX U3ITYyICHUH.
Peructpanus n3nydeHusi IPUPOJAHBIX MUHEPATIOB U MPOIYKTOB.
Jlabopamopuvie pabomul u onvimol.
Habnrofenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.
HccnenoBanue TPEKOB: W3MEPEHHE SHEPTMM YACTHUIBI M0 TOPMO3HOMY IyTH (IO
dotorpadusm).
W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpUTENHEHO--0000IAIONIUN MOAY/bH IPEIHA3HAYEH JIJIsi CUCTEMAaTHU3aIuH
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITA JIEATETLHOCTH, TPUOOPETEHHOTO
Py M3YYCHUH BCETO Kypca (PU3MKH, a TakKe JJI MOATOTOBKM K OCHOBHOMY
rOCyJIapCTBEHHOMY SK3aMEHYy M0 (u3MKe Jisi 00ydaroniuxcsi, BRIOpABIIMX 3TOT
y4eOHBIN TpeIMeT.

[Ipy “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKCHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, (dopMupyercs
€CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHME HAay4YHBIX METOJOB MCCJICIOBaHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHCIE
Ka4ueCTBEHHbIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIHATBHO IEITEILHOCTHBIN XapaKTeP JAHHOTO pa3Aeia peain3yercs 3a
C4€T TOTO, YTO OOYYAIOIINECS BHITIOIHSIOT 3a1aHUsI, B KOTOPBIX UM IpeJiaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPY’KAOIIECH MPUPO/IEe U TOBCETHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHbIE METO/bI UCCIAEAOBAHUS (DU3UUECKUX SIBJICHUN, B TOM
Yyucie AJ1s1 IPOBEPKU TUIOTE3 U MOTYUYCHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JTOCTHXKCHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
HSHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHuUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— TPOSIBICHUE WHTEpPECAa K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOMN
bu3nUecKoil HayKH;
— [IEHHOCTHOE OTHOIIEHHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpaxaaHCKOro M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM TMPUMEHEHUEM JIOCTHXKEHUN
busuKy;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIUIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIIPUSATHE OSCTETUYECKUX KauyecTB (U3MUECKOW HayKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMMO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
JEATEIIbHOCTH;
5) popMupoOBaAHUA KYJIbTYPbI 3I0POBbSl 1 SIMOIUOHAJIBLHOTO 0JIArOMOJIyYHS:
— OCO3HaHME IIEHHOCTH 0e30macHoro ooOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OOOpYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBBIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U
TaKOTO € MpaBa y APyroro 4eioBeKa;
6) TPy10BOI0 BOCIIUTAHMS:
— AaKTHUBHOE YYacTHE€ B PEUICHUHM MPAKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;
— MHTEPEC K MPaKTUUECKOMY U3Y4YeHUI0 Mpodeccui, CBSI3aHHBIX C (DU3UKOI;



7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

— OpHEHTAIMsI Ha IpUMEHEeHre (PU3NUECKUX 3HAHUHN /IS pelIeHus 3a/1a4 B 00J1acTu
OKpY>Kalolie Ccpeapl, IUIAHUPOBAHMSA IIOCTYINIKOB U OLEHKH HX BO3MOXKHBIX
HOCTIC/ICTBHH [T OKPY’KaIOLIeH CpeIbl;

— OCO3HaHHE TJI00ATBHOTO XapakTepa JKOJOTHYECKUX MpoOJiieM W TyTed ux
pelieHus;

8) amanTanuu K M3MEHAIOLIHUMCS YCIOBHSIM COLUATbHOI M PUPOIHON cpeabl:
— MOTPeOHOCTh BO B3aUMO/ICHCTBUU MPH BHITIOJHEHUHU UCCIEIOBAHUI U TPOEKTOB
bu3nyeCcKOil HANIPaBICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSM JAPYTHUX;

— MOBBIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO I TEIbHOCTb;
— noTpeOHOCTh B (HOPMHUPOBAHMM HOBBIX 3HAHWM, B TOM 4ucie (OpMyIHpPOBATH
UJIeH, TOHSTHS, THUIIOTE3bI O GU3NUECKUX 0OBEKTAX U SIBICHUSAX;

— OCO3HaHME J1e(PULUTOB COOCTBEHHBIX 3HAHWNW W KOMIIETEHTHOCTEH B 00JacTH
busuKy;

— IUTAaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHUM;

— CTpEMJICHHE aHaJIM3UPOBATh U BBIABIATH B3aUMOCBSA3M NPUPOABI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUMH;

— OLIEHKA CBOUX JICHCTBUI € y4ETOM BIIMSHUS HA OKPYXKAIOUIYIO CPELy, BO3MOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOeHUs MpOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATIbHBIC YUCOHbIC EHCTBUA,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JCUCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble Jilornueckue aAeMcTBUA:
BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHUH);
yCTaHABIMBATh CYIIECTBEHHBI TPHW3HAK KJIacCU(UKAIIMN, OCHOBAHUS IS
00001IeHNS U CPAaBHEHUSI,
BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pacCMaTpUBaeMbIX (haKkTax, JTaHHBIX
Y HaOJIIOJICHUSIX, OTHOCAIIUXCA K (PU3UYECKUM SIBIICHUSIM;
BBISIBIIATH PUINHHO--CJICACTBEHHBIC CBSA3H MPU U3yUEeHUN (PHU3UUYCCKUX SBIICHUN U
MPOIIECCOB, JeNIaTh BHIBOJABI C HCIOJIH30BAHUEM JEAYKTHUBHBIX U HHIYKTHUBHBIX
YMO3aKJIIOUC€HHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS35X (PU3MUECKUX BEJINYHUH;



CaMOCTOSITENIFHO BBIOMpATh CIOCOO perieHus y4deOHOW (U3NYECKON 3amadu
(cpaBHEHUE HECKOJBKHMX BAPUAHTOB PEILEHUsS, BHIOOp Hanbosiee MOAXOASIIEIO C
y4€TOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUSA:
MCITIOJIb30BaTh BOMPOCHI KaK MCCIIECOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH IO CaMOCTOATEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECIOKHBIN
bU3UYeCKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHNE (PH3NICCKOTO SBIICHUS;
OLICHMBATh HAa MPUMEHUMOCTD U JIOCTOBEPHOCTh HHPOPMAIIHIO, TOIYYSHHYIO B XO/1€
UCCJIEIOBAHUS WJTM DKCIIEPUMEHTA;
CaMOCTOATENbHO (OPMYJIHPOBATH OOOOIIEHUST W BBIBOJABI 10 pe3yjibTaTam
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,
IIPOTHO3MPOBATh BO3MOXKHOE JajlbHEMIIee pa3BUTHE (PU3MUECKHUX IPOILIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJIOXKEHUS 00 HMX Pa3BUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTaXx.

Pabora ¢ undpopmaunmeii:
NPUMEHATH PA3IUYHbIE METOJbI, MHCTPYMEHTHI U 3allpOChl TPU MOUCKE U 0TOOpe
MH(OpMAIUU WK JaHHBIX C YYETOM MPEAJIOKEHHOW yueOHON (PU3NYecKon 3a/1auu;
aHAJIM3UPOBaTh, CHUCTEMAaTU3UPOBATh W  HUHTEPIPETHPOBATH  HUHPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;
CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeACTaBICHUS HHPOPMalUU U
WLTIOCTPUPOBATH PelIaeMble 3a7aui HECTIOKHBIMUA CXEMaMU, AUarpaMMaMu, HHON
rpaduKoil ¥ UX KOMOUHAIUSIMU.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eHCTBUS:
B XOJIe OOCYXXJIeHHUs y4eOHOTO MaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX padoT U
IIPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOM TEMbl U BBICKA3bIBaTh
UJIeU, HAIICJICHHbIE Ha pEIICHUE 3a/ayd U TNOoJAJep KaHHe OJaroxenareIbHOCTH
OOIICHMS,
COTIOCTAaBIISAITh CBOM CYXJICHUSI C CYXKIACHUSIMHU JIPYTUX YYACTHUKOB JMAJIoOra,
OoOHapy>KMBaTh pa3INuUe U CXOACTBO MO3UIIIA;
BBIPQKATh CBOKO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
nyOJIMYHO TPEACTaBIATh PE3YNbTAaThl BBIMOJHEHHOTO (DU3WYECKOTO OTMbITa
(9KCTIEpUMEHTa, UCCIIEeI0OBaHUS, IPOCKTA);
MOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHAUBUIYATHEHON pabOThHI
IIPU pEeUICHUU KOHKPETHOHN (u3HuecKoi nMpoOaeMsl;
MIPUHUMATh LIEJM COBMECTHOW JIE€SATEIIbHOCTH, OPraHW30BbIBATH JICHMCTBUS IO €€
JOCTHKEHHUIO: PACIPENesaTh PO, OOCYXIaTh MPOLECChl W  PE3yJIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;
BBITMOJIHATH CBOIO YacThb PaOOTHI, TOCTUTasi KAYECTBEHHOI'O pe3yibTaTra IO CBOEMY
HATPAaBIECHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;



OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOUMH NOPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS

Camoopranusanms:
BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalMsIX, TPEOYIOMIMX st
penieHus GU3NUECKUX 3HAHUI;
OpPUEHTHPOBATHCS B PA3JIMUYHBIX MOAXOAaX MPUHATHUS pelIeHUN (MHAMBUAYAIBHOE,
MPUHATUE PELICHUS B TPYIIIE, IPUHITHE PELIEHUN TPYIIION );
CaMOCTOSITENIFHO COCTAaBJISITh AJITOPUTM pelieHus GU3NYECKON 3a7aud WM TUIaHa
VCCJIEIOBAHUS C YUYETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH IIPEUIAracMble BapUaHThI PEILICHHUI;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:
JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Npejiararh rjiaH e€ U3MEHEHHUS,
OOBSCHATh NMPUUMHBI JOCTHXKEHUS (HEJOCTUKEHUS) PE3yJbTaTOB JESTEIbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCIE B XOJ BBIIIOJHEHUS
(U3MYECKOro HCCIEAOBaHUS WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJHOCTEMH;
OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;
CTaBUTh ce0s Ha MECTO JIpyroro 4ejoBeKa B XOJE CIOpa WU AMCKYCCHU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY JPYToro;
NpU3HAaBaTh CBOE MPaBO HA OWIMOKY NpHU peumieHuu (U3MYECKUX 3a1ad WIA B
YTBEPKJICHUSIX HA HAYyYHbIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce NpeaMETHbIE pe3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHATHA: (PU3MYECKHE M XUMHUYECKHE SBJICHMs, HaOJIO/IEHUE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €IMHUILIBI (PU3NYECKUX BEIMYUH, aTOM, MOJIEKYJIa,
arperatHple  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, JKUIKOE, Tra3zo00paszHoe),
MEXaHUYeCKOoe JABWKEHUE (pPaBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpPaeKTOpHs, paBHOJAEUCTBYIOIIasi cuia, nedopmanus (ymnpyras, IlacTHUecKas),
HEBECOMOCTH, COOOLIAIOIINECS COCY/IBL;
paznuyaTth sBieHUS (IudQy3us, TEMIOBOE [BH)KEHHME YacTHIl BEIIECTBa,
pPaBHOMEPHOE ABUKEHUE, HEPABHOMEPHOE JABUKEHUE, UHEPLUs, B3aUMOJIEHCTBUE
TeJ, paBHOBeCHME TBEPABIX TEJI C 3aKPEIUIEHHOM OChIO BpalleHMs, Iepeaayda



JaBJCHUS TBEPABIMHU TEJIaMH, KHIKOCTAMU M Tra3aMu, aTMOC(EpHOE NaBJCHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUs] MEXaHUYECKOM SHEpruv) I0 ONHCAHUI0 HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUMX JaHHOE
busnUecKoe SBICHHUE;

pacno3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3NYECKUX SIBJICHUN B OKpYXaloleM
MHUpE, B TOM 4ucie (U3UYECKUE SIBIICHHUS B MPUPOJE: MPUMEPHI JIBHXKECHHS C
Pa3JIMYHBIMUA CKOPOCTSIMU B )KMBOM Y HE)KMBOM IIPUPOJIE, NIEUCTBUE CUJIBI TPEHUS B
OpUpPOAE U TEXHUKE, BIMUSHHE aTMOCHEPHOro JABJICHHS HA >KUBOW OPTraHU3M,
IJIaBaHUE pPbIO, phIYard B TEJE YeJOBEKa, MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO
3a/layy B y4eOHYIO, BBIICIATh CYIIECTBEHHbIE CBOWMCTBA (MPU3HAKU) (PU3HUYECKHUX
SIBIICHUI;

ONKCHIBATh M3YYECHHbIE CBOWCTBA Tel M (PU3IUUECKUE SIBJICHUS, HUCIHOJIb3YS
¢uznyeckue BeIMUYUHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBAa, BpeMs, IYTh,
CKOPOCTb, CPEIHsS CKOpPOCTb, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC TeEla, CUia
TpeHus, JaBieHue (TBEPAOro Tella, KUIAKOCTH, Ta3a), BbITAJIKMBAIONIAs CuUJa,
MexaHu4eckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PUUIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETHYECKAsl M NIOTEHLUUAJIbHAS SHEPTHS]), IPU
ONKMCAHUH MTPABUILHO TPAKTOBATH (PU3UUECKUN CMBICIT UCTIOIb3YEMbIX BETUYNH, UX
o0O3HAaUeHUs W EAUMHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTh (POPMYIIHI,
CBSA3BIBAIOLIUE JIAHHYIO (DU3UUECKYIO BEIUYHMHY C IPYTUMU BEITUYHMHAMH, CTPOUTD
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Ted, (U3UYECKUE SIBICHUS U IPOLECCHI, UCHOJIb3Ys
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJJHOM MpsiMOil), 3aKkoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBUJIO paBHOBECHs phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH,
3aKOH COXPAaHEHUs MEXAHWYECKOW DHEPIrUMH, INPHU DTOM JaBaTh CIIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BHIPAXKECHHUE;
OOBACHATH (U3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBAa TeN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallul NPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOrMYeCKUX 1IaroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX ABJICHUM, PU3NUECKHUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemarh pacuéTHele 3amadd B 1—2 JEUCTBUS, UCIOJB3Ysl 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3aMMChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUYUHBI B (DOPMYIIBI U
MPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIE JAHHBIC, HEOOXOAUMBIE JIs1 pELICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEeHHON (PU3NYECKON BETNUUHBI;
pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIINTh NPU MOMOUIM (PUIUUECKUX
METOJOB, B OINMCAaHWHU MCCIEAOBAHUSA BBIACISTH MPOBEPSEMOE NPEANOIO0KEHHE



(rumote3y), pa3inyaTh U MHTEPIPETUPOBATH MOJYYEHHBIA PE3yJIbTAT, HAXOAHUTh
OLIMOKH B XOJI€ OTbITA, IETAaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

IPOBOAUTH OMBITHI TO HAOMIOACHUIO (U3WYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Tel: (HOpMyIHpPOBATh IPOBEPSIEMBIE TPEITIONIOKEHNS, COOUPATh YCTAHOBKY
U3 NPEJIOKEHHOIO O0OpYyIOBaHUs, 3alUCBIBATH XOJ OMNbITa U (HOPMYIHPOBATH
BBIBOJIBL;

BBITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl TeJia, 00bEMa, CUITbI
U TEMIEpaTypbl C UCIHOJIb30BAHUEM AQHAIOTOBBIX U LHU(PPOBBIX MPHOOPOB,
3alliChIBaTh NOKa3aHUsl MPUOOPOB C yUETOM 3aJaHHOM aOCOIOTHOM MOrPEIHOCTH
W3MEPEHNM;

MPOBOJNUTDH HCCIIEAOBAHNE 3aBUCUMOCTH OAHON (PU3NUECKON BEIMYUHBI OT APYToit
C UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUM (3aBUCUMOCTH NyTH PaBHOMEPHO
JBHKYILIETOCS TEJIA OT BPEMEHU JIBUKEHHUSI TENa, CUIIbI TPEHHSI CKOJIBKEHUS OT Beca
TeNa, KayecTBa 0OpabOTKU MOBEPXHOCTEHN TeI M HE3aBUCUMOCTU CHJIBI TPEHUS OT
IUIOLIAAN CONPUKOCHOBEHHS TE€J, CWIbl YIPYTOCTH OT YIJWUHEHUS MpPY>KUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMA MOrpYyKEHHOM YacTH Tela W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU T€Ja, OT TIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUsI T€J, YCIOBUIM paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHUM y4€OHOTO MCCIIEIOBaHUS, COOMPATh YCTAHOBKY U
BBIIIOJIHATD U3MEPEHHUS, CIEAYS PEAJIOKEHHOMY TUIaHY, (PUKCHUPOBATH PE3YJIbTATHI
MOJIY4YEeHHOW 3aBUCUMOCTH (PU3UUECKUX BEIUYHMH B BUJE MPEIJIOKEHHBIX TaOIUI U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

IPOBOANUTH KOCBEHHbIE M3MEpPEHUs! (PU3MUECKUX BEJIMYMH (IUIOTHOCTH BEIECTBA
XKUIKOCTH M TBEPAOrO Tela, CUiIa TPEHUS CKOJIbKEHUsS, JIaBICHHE BO31yXa,
BBITAJIKMBAIONIAS. CHUJIA, JIEWCTBYIOIIAs Ha NOTPYKEHHOE B JKHUJIKOCTb TEJO,
KO3 (PUIIMEHT OJIE3HOTO AEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS NPEII0KEHHON
UHCTPYKLUU: TPU BBIOJHEHUN H3MEPEHUN coOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY Y BBIUHCIIATh 3HAYEHNE NCKOMOM BEJTMYUHBL;

coOI0aTh MpaBWJIa TEXHUKU OE€30MaCHOCTH IMpu padore c JabopaTOpHBIM
000opy10BaHUEM;

yKa3blBaTh MPUHLMUIIBI JEUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMeTp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

XapaKTEepU30BaTh MPUHIUIBI JEUCTBUS HU3YyYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C OMOpPOW Ha UX ONUCAaHUS (B TOM YHCIE: MOALIUITHUKH, YCTPOUCTBO
BOJONIPOBO/IA, TUAPABINYECKHI PECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUN U HEOOXOANMbIE
¢duznyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;



OPUBOJUTH TMPUMEPHI (HAXOAUTh HH(MOPMALKIO O MpPHUMEpPax) MPAKTHUECKOTrO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU U OOecCTeueHUs
0e30macHOCTH TpU OOpallleHuu ¢ TpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUS 370pPOBbsI M COOJIIOJICHUS HOPM DKOJOTMYECKOTO IIOBEICHUS B
OKpYXKarollen cpeae;
OCYILIECTBISATH OTOOP MCTOYHMKOB MH(pOpManuu B MIHTEpHETE B COOTBETCTBUHU C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEKOIIMXCA 3HAHUA U IyTEM
CPaBHEHHUSI Pa3jIMYHBbIX MCTOYHUKOB BBIAEIATH MH(POPMALUIO, KOTOpas SIBISETCS
IPOTUBOPEUNBON UM MOXKET OBITh HEOCTOBEPHOIL;
UCIOJb30BaTh INPU BBINOJIHEHMHM Y4YEOHBIX 33JaHUA  HAYYHO--NOMYJISIPHYIO
auTepaTtypy (pusMdeckoro coaepikaHus, CIpaBOYHBbIE MaTEpUaibl, PECYpChl CETU
WuTepHeT, BiaaeTh NpuéMaMH KOHCHEKTHPOBAaHUS TEKCTa, MpPeoOpa3oBaHUs
uH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHbBIE U YCTHBIE COOOILIEHUS HA OCHOBE 2—
3 MCTOYHHMKOB MH(POpMALHUU (PUIUUECKOTO COJAEPKAHMS, B TOM YHUCIE ITyOJIMYHO
JienaTh KpaTKue cOOOLIEHUs O PE3yJIbTaTax MPOEKTOB WM yY€OHBIX UCCIIEI0BAHUM,
IIPU 3TOM TPAMOTHO MCIIOJIB30BATh WM3YyYECHHBIN IOHATUMHBIN anmapar Kypca
(Gu3KKH, COMPOBOKIATh BHICTYIIJICHUE MPE3EHTALUEH;
IIPU BBITIOJTHEHUH YUEOHBIX IPOEKTOB U MCCIIEI0BAHUMN pacipeesiTh 00s3aHHOCTH
B IPYIINE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJja4aMH, CIEIUTh 32 BHIIIOJTHEHUEM
IiaHa JeWCTBHUM, aJ€KBATHO OLICHHBATh COOCTBEHHBIM BKIJIAJ B JACSITEIbHOCTH
IpyIIBl, BBICTpPaWBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHUCTBUE, YUWUTBHIBAs MHEHUE
OKpPYXKarOIHUX.

K koHiy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
MCITIOJI30BATh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHSI BELIECTBA, KPUCTAJUIMUECKHUE U aMop(HBIe Tela,
HACBIIICHHBIA W HEHACBIIICHHBIA I1ap, BJIAXHOCTh BO3JyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPTHUsI, TEIUIOBOM ABUTATEllb, 3JIEMEHTAPHBIN dJIEKTPUUECKUN 3apsi,
ANEKTPUUECKOE T0JIE, MPOBOJHUKU U JUAJIEKTPUKH, TOCTOSHHBIN AIEKTPUUYECKUI
TOK, MAarHUTHOE T0JIE;
pa3nuuaTh sBJICHMS (TEIUIOBOE pacIIMpeHHe U CKaTue, Telionepeaaya, TeIioBoe
paBHOBECHE, CMAayuMBaHWE, KANWUISPHBIE SBJICHUS, HCHApEHHE, KOHIEHCALWs,
IJIaBJ€HUe, KpUCTalum3alnus  (OTBepJEBaHME), KHUIEHWE, Teruionepeaaya
(TemIonpPOBOHOCTD, KOHBEKIIUS, U3ITyYEHUE), IIEKTPU3AIUS TEIl, B3aUMOICUCTBHE
3apsAI0B, JEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICICTBUE
MarHuTOB, IEHCTBHE MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM, JIEKTPOMAarHuTHas
WHAYKIUS) MO ONHMCAHUI0 HMX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;



pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHUX SBICHUNA B OKPYKaIOIIEM
MUpE, B TOM YHuCIie (PU3HUECKUe SBICHUS B MPUPO/JIE: TOBEPXHOCTHOE HATSKECHHE U
KaWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B NpUpoAe, u3nydeHue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHETa,
AIIEKTPUUECKUE SBJICHUS B arMmocdepe, SJIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE ToJjie 3eMiid, Apeld MmoarocoB, pojib MAarHUTHOTO TOJIS JUTS J)KM3HU Ha
3emuie, MOJISPHOE CUSIHUE, IPH 3TOM IIEPEBOJUTH MPAKTUYECKYIO 33]1a4y B y4eOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

ONKCHIBATh M3YYCHHBbIC CBOMCTBA Tel M (U3MYECKUE SIBICHUS, HCIOJIb3YS
bu3nUecKue BeIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI SHEPTUsl, KOJIMYECTBO TEILJIOTHI,
yAENbHAs TEIIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS, YAEIbHas
TEIJIOTa MapooOpa3oBaHusl, yAelbHas TEIJIOTa CTOPAHMS TOIUIMBA, KO3(PPUIUEHT
IIOJIE3HOTO JICWCTBUS TEIUIOBOW MAIIKHBI, OTHOCUTEIbHAS BIAXHOCTh BO31yXa,
IIEKTPUYECKUHN 3apsj, CWJIa TOKAa, AJIEKTPUYECKOE HAINPSIKEHUE, CONPOTUBIICHUE
IPOBOJHUKA, YJIE€JIbHOE COMNPOTUBIEHUE BElIeCTBAa, pabOTa M MOIIHOCTh
AIEKTPUYECKOr0 TOKA), MPU OMUCAHUU PABUIBHO TPAKTOBATH (PU3NYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJMYMH, OOO3HAYEHUS M E€IUHULBI (PU3NYECKUX BEJIHMYHUH,
HaXOoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHUS M IPOLIECCHI, HCIOIb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUSI BEIIECTBA,
OPUHLIMIT CYNEpIO3UIUU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsna, 3akoH OMma i yyacTka nend, 3akoH J[xoyns—JIeHna, 3aKoH COXpaHeHus
SHEPrUH, MPHU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alUCHIBATh €ro0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3UYECKUE MPOLECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTYaLU IIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD
IPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYeCKUX 1I1aros ¢
onopoii Ha 1—2 U3y4yeHHBIX CBOMCTBA (PM3NUYECKUX SIBICHUH, (DU3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemarb pacu€THble 3aJayd B 2—3 AEUCTBUS, MCIOJB3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3aMMCBIBATH KPATKOE YCIIOBUE, BBIABIISITh HEJOCTATOK JAHHBIX I PEILECHUS 3a0a4H,
BBIOMpaTh 3aKOHBI M (HOPMYJbI, HEOOXOAUMBIE sl €€ pEeIIeHUs, MPOBOIUTH
pacy€Thl M CpaBHHUBATh IIOJyYEHHOE 3HAUY€HHE (PU3NYECKOW BEIMYUHBI C
W3BECTHBIMH JJTAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIINTh NPU MOMOUIM (PUIUUECKUX
METOJIOB, MWCHOJb3ysd ONHCAHUE HCCIENOBAHMS, BBIICIATH IPOBEPSEMOE



IPEIOJIOKEHNE, OLICHUBATh MPABUILHOCTD MOPSJIKA MPOBEACHUS HCCIEAOBaHUS,
JIeN1aTh BBIBOIBI,

IPOBOAUTH OMBITHI TO HAOMIOACHUIO (U3WYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB TeN (KanWUISPHBIC SIBJICHMsSI, 3aBUCUMOCTb IaBJICHHUSA BO3AyXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH IIpOLlEcCa OCTBIBAHWS M HarpeBaHUs IpU
U3TYyYEeHUH OT I[BeTa M3JIydaromel (MOTJOMIAoIei) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsi BOJBI OT TEMIIEpaTyphl JKUAKOCTH U IUIOMAAU €€ MOBEPXHOCTH,
AJIEKTpU3ALUs TeJl U B3aMMOJCHCTBUE AJIEKTPUUYECKUX 3apsAI0B, B3aUMOJACHCTBHE
IOCTOSIHHBIX MarHUTOB, BU3YyaJIU3alisl MAarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa,
CBOMCTBA AJIEKTPOJBUTATENS MOCTOSHHOTO TOKA): (POPMYIHpOBaATH MPOBEPSEMBIC
IPEINONIOKEHNsI, CcOOUpaTh YCTAHOBKY U3 MPEMIOKEHHOTO 000pya0BaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

BBIMOJIHATh TPSAMBbIE H3MEPEHUs TeMIepaTypbl, OTHOCUTEIBHOM BIIAXKHOCTU
BO3/lyXa, CUJIbl TOKA, HAMPSHKEHHUSI C MCIOJIB30BAaHWEM aHAJIOTOBBIX MPHUOOPOB H
JaTYNKOB (PU3UYECKUX BEIUYMH, CPAaBHUBATH PE3YyJbTAThl M3MEPEHUH C Yy4ETOM
3aIaHHOM aOCOIFOTHOM MOTPENTHOCTH;

IPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3NUECKON BETMYUHBI OT APYToil
C UCTIOJIb30BaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTD COTIPOTHUBIICHUS IPOBOTHUKA
OT €ro JUIMHBI, MJIOUIAJU TOMEPEYHOr0 CEYEHHUS M YACIBHOTO COMPOTHUBICHUS
BEIIIECTBA MPOBOJHHKA, CHJIBI TOKA, WAYIIETO Yepe3 MPOBOIHUK, OT HAMIPSHKCHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IOCIIEI0BATEIbHOTO U MapaJICIIbHOIO COEIUHEHUN
IPOBOJHUKOB): TUIAHUPOBATh HUCCIENOBAaHUE, COOMPATh YCTAHOBKY U BBINOJHSATH
U3MEpEHUs, Cleays NpeyIoKEHHOMY IUIaHy, (UKCHpPOBaThb  pPE3yJIbTaTbl
MOJTyYeHHOW 3aBUCHUMOCTH B BHJE TaOmuIl ¥ TpaduKOB, AeTaTh BBIBOIBI IO
pe3yabTaTam HCCIeI0BaHNUS;

IPOBOJANUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUYUH (yeTIbHas TeMJI0EMKOCTh
BEIIECTBA, COINPOTUBJICHHE MPOBOJHUKA, pabOTa M MOIIHOCTH 3JIEKTPUUYECKOTO
TOKA): IUJIAHUPOBATh HW3MEpPEHUs, cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
ClIeys IPEAI0KEHHOW MHCTPYKIIUHY, 1 BBIYUCIIATH 3HAYCHUE BETUIHHBI;
coOI0aTh MpaBWJa TEXHUKM O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o00opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBl ACHCTBUS H3YYCHHBIX MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPO Ha WX OMHUCAHMS (B TOM YHMCJE: CHCTEMa OTOIUICHHUS JIOMOB,
THTPOMETp, MapoBasi TypOWHA, aMIIepMETp, BOJIBTMETP, CUETUHUK DIECKTPUICCKON
SHEPrUH, 3JIEKTPOOCBETUTENBbHBIE MPUOOPHI, HAarpeBaTeJIbHbIE 3JIEKTPONPUOOPHI
(mpuMepBbI), AEKTPUUECKHUE MPEIOXPAHUTEIH, FNEKTPOMArHUT, SIEKTPOABUTATENb
MOCTOSTHHOTO TOKa), HCIIOJIb3Ys 3HAHUS O CBOMCTBaxX (U3UYECKUX SIBICHUN U
HEe00XoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;



pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA U U3MEPHUTEIbHBIE MPHUOOPHI 1O
CXeMaM M CXEMaTU4YHbIM PHUCYHKaM (KUJIKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JIBUraTreib BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBISATh CXEMbl DJIEKTPUYECKUX LIETEeH C MOCIeI0BaTeNbHBIM U
napajyieIbHbIM COCJAMHEHUEM DJIEMEHTOB, pasjidyasi YCIOBHbIE OOO3HAaYCHUs
AJIIEMEHTOB JJIEKTPUUYECKUX LENIEH;
MPUBOANUTHh TPUMEPHI (HAXOAUTh HWHPOPMANHMIO O MPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU A OOecriedeHUs
0e30MacHOCTU TPU OOpaIllEeHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs] 370pOBbS U COOJIOACHUS HOPM SKOJOTUYECKOTO TOBEACHHS B
OKPYKaIoLIEH CpeIe;
OCYULIECTBJIATh NOUCK MH(pOpMaIMU (pU3nUecKoro coaepkanus B MHTepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUM U MYTEM CPAaBHEHUS JTONOJHUTENBHBIX HUCTOYHUKOB
BBIICNISITH MH(MOPMAIIUIO, KOTOpas SBJISAETCS MPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIIOJIb30BaTh IMPHU BBINOJHEHUM YYEOHBIX 3aJaHU  HAYYHO--TIONYJIIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUA, CIIPABOUYHBIE MAaTE€pPHAIIbl, PECYPChl CETU
WNuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJIHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE NMHCbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUs, 00001as
MH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COJIEP)KaHUS, B TOM YHCIIE
nyOJUYHO TIPEACTABJIATH PE3YyJbTaThl MPOCKTHOM WM HCCIIENOBATEIHCKON
JESATENbHOCTH, IIPU 3TOM TIPAMOTHO HCHOJIB30BaTh W3YUYECHHBIM TOHATUWHBIN
anmapar Kypca (GU3MKU, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIINCH;
IPU BBINOJHEHUN Y4YEOHBIX MPOEKTOB M HMCCIEIOBAHUNA (PU3UYECKHUX IPOIIECCOB
pacnpenensaTh 00sS3aHHOCTHU B IPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33/1a4aMH,
CJIEUTh 3a BBIIIOJIHEHUEM IUJIaHA JEHUCTBUI M KOPPEKTUPOBATh €ro, aaeKBAaTHO
OIICHMBATh COOCTBEHHBIH BKJIAJl B JEATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJECHCTBHUE, TMpOSBISAs  TOTOBHOCTh  pa3pelaTh
KOH(DJIUKTBHI.

K xoHIy 00yueHus B 9 kJiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCYETa, MaTepuajbHas TOYKa, TPACKTOPUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKEHUs,  jAedopmauus  (ympyras,
IJlacTUYecKasl), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, HEHTP TSHKECTH, aOCOIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH TBEPAOTO
TeJla, paBHOBECHWE, MEXaHMUYECKHE KOJeOaHWs W BOJHBI, 3BYK, HHGPa3ByK H
YJIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JEKTPOMATrHUTHBIX BOJIH, CBET,



OJMU30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPhI HCITyCKAaHUS M TOIJIOMICHHU, albda-,
OeTa- ¥ raMMa-U3JIy4eHHsI, U30TOIIbI, SIEPHAst SHEPTETUKA;

pa3nuuaTh SBJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE ABM)KCHHUE,
PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBUXKEHHE, CBOOOJHOE TMAaJeHHE Tell,
pPaBHOMEpPHOE JBIWKEHHE IO OKPYKHOCTH, B3aMMOJIEHCTBHE TEJ, PEAKTUBHOE
JBUKEHHE, KoeOaTeIbHOE IBIKEHUE (3aTyXaloIIie U BEIHYKICHHbBIC KOJIeOaHus),
pEe30HAHC, BOJHOBOE  JBM)KCHHE, OTPaXXEHHUE  3ByKa, MPSAMOJIMHEHHOE
pacnpocTpaHeHue, OTpaKEHHWE M TIPEJIOMJICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpa)X€HUE CBETA, Pa3jIoKeHUEe OeJI0ro CBETa B CIIEKTP U CIOKEHHE CIEKTPaAIbHbBIX
I[BETOB, JUCIEPCHUS CBETA, E€CTECTBEHHAs pPaJuOaKTUBHOCTb, BO3HHUKHOBEHHE
JUHEHYaTOro CHEeKTpa M3JIyYEHHUs) MO OMHCAHUIO MX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOMINX TaHHOE (PU3HUecKoe SBICHHE;

pacrno3HaBaTh NPOSBICHUE U3YUYEHHBIX PU3NUECKUX SIBICHUN B OKPYKAIOIIEM MUPE
(B TOM yucie (u3NYECKUe SIBICHUS B IPUPOJIE: MPUIUBBI U OTJIMBbI, TBUKEHHUE
wraneT COJMHEYHOW CHCTEMbI, pPEaKTUBHOE JBM)KCHHE J>KUBBIX OPraHU3MOB,
BOCTIPUSATHE 3BYKOB >KMBOTHBIMH, 3€MJICTPSICCHHE, CEHCMUYECKUE BOJIHBI, I[yHAMH,
9X0, IIBETa TeJ, ONTUYECKHE SIBIICHUS B MPHUPOAE, OMOIOTMYECKOE ACHCTBHE
BUJUMOTO, yJIbTPA(QHUOJIETOBOIO M PEHTTEHOBCKOTO H3IYYEHMM, €CTECTBEHHBIN
PaaMoOaKTUBHBIN (POH, KOCMUYECKHE JIyUHd, PAIMOAKTUBHOE U3JTyUYE€HUE TPUPOIHBIX
MUHEPAJIOB, ACHCTBHE PATUOAKTHUBHBIX M3IIyYCHUN HA OPTaHW3M YEJIOBEKa), MPHU
3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/lady B Y4eOHYIO, BBIICIATH CYIICCTBEHHBIC
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKCHIBaTh M3yUYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢uznyeckue BeNWYMHBI (CpelHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM IBW)KCHHH, YCKOPEHHUE, MEePEMEIICHNE, MyTh, YTI0Basi CKOPOCTbh,
CHJIa TPEHHUSI, CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOTHOTO MaICHHUSI, BEC
TeNa, WMIIYJIbC Teja, HMIYJIbC CHIIbI, MeXaHudeckas padoTa M MOIIHOCTb,
NOTEHUUANbHASl JHEPrus Tejla, MOJHATOrO HaJl IOBEPXHOCTHIO  3EMJIH,
MOTEHIIMATbHAST DHEPTUsl C)KATOW TPYKHUHBI, KUHETHYECKas HHEpPrHs, IOJHas
MEXaHWYEeCKasl YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuH, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHUS CPEbl), TPU
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEIUYHMH, HAXOIUTh (opMyIbI,
CBSI3BIBAIOIIUE AHHYIO (PU3MUECKYIO BEIHUMHY C APYTUMHU BEIMYUHAMH, CTPOUTH
rpadvKy U3y4eHHBIX 3aBUCUIMOCTEH (PU3NIECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SBJICHHUS U MPOIECCHI, HCIOJIb3Ys
3aKOH COXpaHEHMsI OSHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI
CYIEPHO3ULIMU CHUJI, IPUHIUI OTHOCUTENbHOCTH [ anuiies, 3akoHsl HproToHA, 3aK0H
COXpaHEHHUS WMITYJbCa, 3aKOHBI OTPAXCHHS W TPEIOMIICHHUS CBETa, 3aKOHBI



COXpaHEHUs 3aps0BOr0 M MAcCCOBOT'O YHUCEN IMPH AJIEPHBIX PEAKLUAX, PU 3TOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYECKOE
BBIpaKEHHUE;

OOBSACHATH (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallUil TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIABIATh MPUYUHHO--
CJIICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTMYECKUX IIaroB ¢ ONOPOH Ha
2-3 W3y4YeHHBIX CBOMCTBAa (U3NYECKUX SIBICHUHM, (PU3NUECKHX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3ajaud (ONMUpAIOUIMECs HAa CUCTEMY M3 2—3 ypaBHEHHUM),
UCIIOJIb3YsI 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIONINE (PU3HUECKUE BEJIMUYUHBI: HA OCHOBE
aHaJlIM3a yCIOBUS 3a/layyl 3allMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHNE
WIM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (POPMYJbI, HEOOXOAMMBIE IS
pelIeHUs], MPOBOAUTH pacu€Thl M OLEHUBATh PEATUCTHUYHOCTH IOJYyYEHHOIO
3Ha4YeHUs] PU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PELIUTh NPH MOMOIIM (PU3UYECKHX
METO/IOB, HCHOJb3ys OINHCAHWE UCCIENOBAHUS, BBIICIATH MPOBEPSEMOE
MPEANOJIOKEHNE, OUEHUBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIEI0BaHUS,
JIeJ1aTh BBIBOJIbl, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIBITOB;
IPOBOANUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (PU3HMUECKUX
CBOMCTB Ten (M3ydueHHe BTOPOro 3akoHa HbroTOHA, 3aKOHAa COXpaHEHHs YHEPTUH,
3aBUCUMOCTh IE€pHoJia KoJeOaHW NPYKUHHOTO MasiTHUKA OT MAaccChl Ipy3a H
KECTKOCTU TMPYXUHBI U HE3aBUCHUMOCTh OT aMIUIMTYAbl MajblX KoJieOaHUM,
OpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3yioKeHHe Oeoro cBeTa B CIIEKTP,
U3y4EHHUE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa’KeHUs
npeaMeTra B coouparoniei JInH3e, HaOJI0IeHUE CIUIONIHBIX U IMHEMYAThIX CIIEKTPOB
U3JIyYEHHUS): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
0o0Opy/lIOBaHUs, OINHUCHIBATH XOJ OIBITa W €ro pe3yJbTaThl, (HOPMYIUPOBATH
BBIBO/IbI;

MPOBOJUTH IIPU HEOOXOJUMOCTH CEPHUIO MPSAMBIX U3MEPEHUH, ONpeaess cpeaHee
3HAUEHUE U3MEpPSIeMOl BeIWYUHbI ((POKYCHOE pacCTOSTHUE COOMparouiei JIMH3bI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHUS (M3MEPUTENHLHOTO TPUOOpa);
IPOBOAUTD UCCIIEIOBAHHUE 3aBUCUMOCTEHN (PU3NUECKUX BEJIMUMH C UCIIOJIb30BAHUEM
OpsIMBIX HU3MEPEHUN (3aBUCUMOCTb IMYTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM
JNBIKEHUH O€3 HauyaJbHOM CKOpPOCTH, NEpHoJa KoJIeOaHWW MaTeMaTUYECKOTo
MasTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPa’KE€HHUS CBETA OT yIJia NaJeHusl U
yria TOpeloMJIeHHuss OT yIyla MaJieHus): IUIAaHUpOBaTh  HMCCIIEAOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (PUKCHUpPOBATH PpE3yNbTaThl IMOJIYYEHHOM
3aBHCUMOCTH (DU3MUECKHUX BEJIMYMH B BUI€ TAaOJIUI] U TpauKOB, 1€1aTh BHIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUs;



IPOBOAUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYUH (CpPEeNHss CKOPOCTh U
YCKOPEHHE Tela NpU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHUE CBOOOJIHOTO
naJeHUs, )KECTKOCTh MPYKUHBI, KOIPPHUIIMEHT TPEHUS CKOIBKEHHSI, MEXaHUYECKast
paboTa M MOIIHOCTb, YacTOTa W TNEPHOJ KOJeOaHUl MaTEeMaTUYECKOro U
NPY>KUHHOTO MasiTHUKOB, ONTUYECKAasl CUjla coOOMparolie JIMH3bI, pauOAKTUBHBIN
¢doH): MIAHUPOBATH HM3MEPEHHUSA, COOMPATh OSKCIEPUMEHTAIBLHYIO YCTAHOBKY H
BBIIIOJIHATH U3MEPEHHUSI, CIEAYS PEAIOKEHHOW NHCTPYKIUH, BBIYUCIISATD 3HAUEHNE
BEJIMYMHBI M aHAJIU3UPOBATh IMOJIYYEHHBIE pE3yJbTaThl C YYETOM 3aJlaHHOM
MOTPENTHOCTU U3MEPEHHUI;

cOOI0JIaTh MpaBWJia TEXHUKU O€30MacHOCTH Mpu pabore ¢ 1abopaToOpHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKH U3YYEHHBIX (PU3NYECKUX MOJIEEi: MaTepuaabHas
TOUKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBI UCTOUYHUK CBETA, Jy4, TOHKAs JINH3A,
IUIAaHETapHAsi MOJENb ATOMA, HyKJIOHHAS MOJIEJIb aTOMHOTIO $1pa;
XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOM HAa HMX ONUCAaHUA (B TOM 4YHUCJE: CIUIOMETp, NATYUKH
MOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMs, pPaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢oroanmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunscona), ucronb3ys 3HaHUS O CBOMCTBaX (PU3NUECKUX SIBJICHUM U HEOOXOANMbIE
(bu3nYecKne 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTWYECKUX IPOLECCOB IpHU
pellIeHnH Y4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEeMbl JJIi MOCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKajie U COOMparoiei JIH3E;

NPUBOAUTH MPUMEPHl (HAXOAUTh HWH(GOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HHU AJIA OOECredeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIOIIEN CpeIe;

OCYUIECTBJISATh MOUCK HH(pOpManuu Quznyeckoro conaepxkanusi B HHTepHere,
CaMOCTOATENBHO (HOPMYIUPYs OMCKOBBIN 3aMpoOC, HAXOJUTh MYTH OINpPEAEIICHUS
JIOCTOBEPHOCTH TOJIyYEHHON MH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUM u
JOTOJHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TMPHU BBIMOJHEHUU YUYEOHBIX 33JaHUM  HAYYHO--TIOMYJISPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAIMU U3 HECKOJIbKUX MCTOYHHMKOB (PU3UYECKOrO COJAEPKaHUS, IMyOJIMYHO



IIPEACTABIATH PE3YJIbTAThl IPOSKTHOM WIIM UCCIIEA0BATEIBCKOMN NEATENBHOCTH, IIPU
OTOM TPAMOTHO HCIIOJb30BaTh H3YyYCHHBIM MOHATUMHBIM AaIllapaT H3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHE IMIpE3EHTAaIel C y4EToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpoOrpamMmbl Bcero OngpOJIbeIe p 6aKanec1me o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pa3znen 1. ®u3uka u €€ poJib B NO3HAHUU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
- 2
11 Dusnka - HayKa 0 NpUpOze 0 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2
1.2 DH3MUCCKUE BEUHHEL 0 0 https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
2 1
1.3 EcTtecTBeHHOHAy4YHBI METO/1 TO3HAHUS 0 hitps-//m.cdsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHHH BellleCTBA
bu6mmorexa [IOK
1 0 1
2.1 Crpoenne semecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) 0 1 bubnunoreka [JOK
) BeIeCTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 1 1
23 ArperaTHbIe COCTOSIHHS BEIIECTBA https:/m.edsoo.rw/7f416194
Uroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auUMOo/ieilicTBHE TeJl
bu6mmorexa [IOK
1
3.1 Mexarueckoe npikenne 3 0 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4 1
3.2 HHepuuus, macea, II0THOCTS 0 https://m.edso0o.ru/7f416194
bu6mmorexa [IOK
14 1 2
3.3 Cra. Buer cun https://m.edsoo.ru/7f416194
Hroro no pasgeny 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

Pa3nen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 1 bubnnorexka [HOK
) TeJlaMH, )KUIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlanenue xuKocTn > 0 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmocepHoe raBneHue 6 ! https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
) B HUX T€IIO https://m.edsoo0.ru/7f416194
Hroro no pasgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus
bu6mmoreka [IOK
>-1 Pabota u mommocte 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctsie MexaHH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4
>3 Mexanmueckas SHeprus 0 https://m.edsoo.ru/7f416194
Hroro no paszueny 12
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15



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

8 KVIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 0GPA30BATEIBLHBIE
padoTsI padoThI pecypesI
Pa3nes 1. TenJioBble siBJIeHUsI
. bubmuorexa [JOK
1.1 CrtpoeHre u CBOHCTBA BEIECTBA 7 0 0 https://m.cdsoo.r/Tf418 1co
bubmuorexa [JOK
21 1
1.2 Tenosbie nporiecc! > https://m.edsoo.ru/7f4181ce
Hroro o pasueny 28
Pa3pnen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
71 DIeKTpUUecKue 3apsiabl. 3apsoKeHHbBIE Tela U 7 0 1 bubnuorexa [JOK
) X B3aMMO/ICVICTBUE https://m.edsoo.ru/7f4181ce
. N bubmuorexa [JOK
22 TTOCTOSIHHBIH AIEKTPUICCKHIA TOK 20 1 7 hitps-//m.cdsoo.ru/7f4 181 ce
bu6mmoreka [JOK
2.3 MarsuTtHbIe SBICHUS 6 1 1.5 hitps-//m.cdsoo.ru/7f4 18] ce
bu6nmoreka [JOK
24 IMEKTPOMATHHTHAS HHIYKIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Wroro no pazmeny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KVIACC

KoandyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne
° n/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 0GPA30BATEIBLHBIE
padoTbI padoThbI pecypeb
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €0 10 0 1 bu6mmoreka [IOK
) OIIMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
. 20 1 3
1.2 Bsanmoneiicraue en https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. 10 0 3
1.3 3aKoHbI coXpaHCHHUA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckne KoJe0aHNSI U BOJHBI
bu6nmoreka [JOK
. 7 0 3
2.1 Mexanieckue KoneoaHns https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. . 8 1 3
22 Mexanrieckue BONHEL 3ByK https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Pasnen 3. DieKTPOMArHNTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTPOMarHUTHOE MOJIe U bubmuoreka [IOK
3.1 6 0 2
3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Paszaen 4. CBeToBbIE SIBJEHUS
bu6mmoreka [IOK
. 6 0 2
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA hitps:/m.edsoo.rw/7f41a4a6
bu6mmorekxa [IOK
. 6 0 3
4.2 JIuH3BI U ONTUYECKHE TPUOOPHI htps-//m.cdsoo.rw/7f41ada6
43 Paznoxxenne 6e10ro cBeTa B CIIEKTP 3 0 2 Bubmioreka [IOK

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

Hroro no pazneny

15

Pa3nea 5. KpanroBble ABJIeHUA

5.1 Hcnyckanue v morjomnieHue cBeTa aToMoOM 4 1 Bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
52 CrpoeHue aTOMHOTO siapa 6 1 ngg;;fgsaoggg f41ada6
53 | Slacpmsic peastm 7 ! g medsoo s Ladss
Htoro no paznemny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAEePKAHUS 9 P bubnuorexa [JOK
Kypca pusuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» ®usuka, 7 knacc/ [lepeimkun A.B., «3narensctBo «IIpocBemieHue
» dusuka, 8 knacc/ [lepeimkun A.B., «M3narenbctBo «IIpocBemenuey
» dusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., «M31aTenscTBoO

«IIpocBenieHue»

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

7 KIIACC

1.PaGouast nporpamma.

2. [IporpamMMbl 0OcCHOBHOTO 00111er0 00pa3oBanus. Pusuka. 7 — 9 kimaccel
(aBToper: A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o ¢pusuke. 7 kiacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014

8 KUIACC

1. Pabouas nporpamma. @usuka. 7 — 9kiaccel: y4eOHO-METOANUYECKOTO
nocobwus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. [IporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. dusnka. 7 — 9 KIaccel
(aBToper: A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kiacc/ Cocrt. T.H. Cepruenxo. — M.:
BAKO, 2014

4. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENBHBIE U
KOHTPOJbHBIE paboThl. —5-¢ n3nanue,- M.MJIEKCA, 2013.
5. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padboTsl. KoHTpoIbHBIE

3aganus. —Caparos:JIuneit, 2019.



6. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToanueckoe nocooue/ A.E.
Maposn.- M.: Jlpoda, 2019.- 123c.:

7.A.E. MapoHn, E.A. Mapon CaMocTosITelIbHbIE U KOHTPOJIbHBIE pabOThHI-8
kiacc 2020 M. dpoda

8.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopauk Borpocos u 3aau
2020 M. Ipoda

9 KJIACC

1. Pabouas nporpamma. @usnka. 7 — 9Ki1acchl: y4eOHO-METOANUYECKOTO
nocoous /coct. TuxonoBaE.H. — 2-e uza.,crepeorun. —M.: [lpoda,2013. —
398,(2)

2. IIporpamMMbl OCHOBHOTO 00111er0 00pa3oBanus. Pusuka. 7 — 9 kimaccel
(aBToper: A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITENBHBIE U
KOHTpPOJIbHBIE paboThl. —5-€ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopaTtopusie paboTsl. KOHTpOIBHBIE
3aganus. —CaparoB:Jluneit, 2014.

9. Mapon A.E. ®usuka. 9 knacc: yueOHo-meToaudeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2020.- 123c.:
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

7 KITACC

1. BuneoonsiTel Ha ypokax. — Pexxum nocrymna: http://fizika-class.narod.ru



2. Enunas komiexius mudpoBeIX 00pa3oBaTebHBIX PECYPCOB. — Peknm
nocrtyna: http://school- collection.edu.ru

3. NHTepecHbie MaTepuaibl K ypokaM (U3UKU MO TeMaM; TECTHI [0 TeMaM;
HarJIsAHbIC TOCOOUs K ypokam. — Pesxxum noctyma: http://class-fizika.narod.ru
4. Illudpossie 00pazoBarenbHbIE pecypchl. — Pexxum noctymna:
http://www.openclass.ru

5. DNeKTpoHHbIE YUeOHHUKHU 10 Pu3nke. — Pexxum gocryna:
http://www.fizika.ru

8 KJIACC

1. bubnmuoTteka — Bc€ no npeamety «dusnka». — Pexxum gocryna:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru
3. Eaunas xomnekus nudpoBbix 00pa3oBaTeIbHBIX PeCypcoB. — Pexxum
noctymna: http://school- collection.edu.ru

4. HTepecHble MaTepuaibl K ypokaMm (PU3UKH MO0 TeMaM; TECTHI TI0 TeMaM;
HaTJIAIHbIE TTOCOOUS K ypokam. — Pexum nocryna: http://class-fizika.narod.ru
5. lImdpossie oOpazoBaTeabHbIE pecypchl. — PexxuM qocTymna:
http://www.openclass.ru

6. DNeKTpoHHbIE yueOHUKH 110 ¢usuke. — Pexxum gocryma:
http://www.fizika.ru

9 KJIIACC

1. BuneoonsiTel Ha ypokax. — Pexxum nocrtymna: http://fizika-class.narod.ru



2. Enunas xosuteknus @ poBbIX 00pa3oBaTebHBIX pecypcoB. — Pexum
nocrtyna: http://school- collection.edu.ru

3. aTepecHbie MaTepuaibl K ypokaM (PU3HKH 110 TeMaM; TeCTHI 10 TeMaM;
HarJIsAHbIE TOCOOUs K ypokam. — PesxkuMm noctyma: http://class-fizika.narod.ru
4. Hudpossie oOpa3oBaTenbHbIe pecypchl. — Pexxum gocTyma:
http://www.openclass.ru

5. DneKTpoHHbIE YUeOHHUKHU 10 Pu3nke. — Pexxum gocryna:
http://www.fizika.ru

6./lucranimonnas mkoja Ne368 http://moodle.dist-368.ru/ OTKpbITHIHN KI1acc.
CeteBoe oOpa3zoBaTeapHOe coodiiecTBo. http://www.openclass.ru/node/109715
7. Enunast kosekius mudpoBbIx 00pa3oBaTENIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbI LEHTP HH(HOPMAIITMOHHO-00pa30BaATEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UutepneT ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTsOps» MaTepuabl o PuU3MKe.
http://archive.1september.ru/fiz

11. Aanmarnuu puszndeckux o0bekToB. http://physics.nad.ru/

12. Kupas ¢uzuka: obyuaromias nmporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



