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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJIEHA HAa OCHOBE IOJIO)KEHUH M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa3oBaTENIbHOM NpOrpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHOl paboudel MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

ConmepxxaHue mnporpamMmbl 10 (PU3MKE HANpPaBIEHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH OOYyYaroIMXCS U OpraHU3alMI0 H3y4YeHUs
(Gu3MKN Ha JAEATEeIbHOCTHOM OCHOBE. B mporpamme mo (pu3MKe y4HMTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM 00yUYEeHHUs, a TAKKE
MEXIMPEIMETHBIE CBSI3U €CTECTBEHHO-HAyYHbIX YUYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHus.

[TporpamMMma no (u3uKe ycTaHaBIUBAET pacmpesesieHue yueOHoro MaTepuana
1o rojgam oOydeHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MMOCIe0BaTEIbHOCTD
U3y4YEeHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUSA MPEIMETHOIO COACpPKAHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEN 00yUarOLINXCS.

ITporpamMma 1o ¢usuke paszpaboTaHa € LEIbI0 OKa3aHUS METOIUYECKOU
MOMOIIHM YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbl 10 y4eOHOMY MPEIMETY.

duszuka SABISETCA  CHCTEMOOOPA3ymOIIMM JJIsi  €CTeCTBEHHO-HAYUHBIX
y4€OHBIX MIPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
W SBIICHWM, H3y4YaeMbIX XUMHUEH, Ouosoruei, acrpoHomued u GU3UYECKOU
reorpadueli, BHOCUT BKJAJ] B €CTECTBEHHO-HAy4YHYIO KapTHHY MHUDA,
npenocTaBiseT HauOosee sCHble OOpas3lbl MPUMEHEHHS HAyYHOTO METOo/a
MO3HAHMS, TO €CTh CII0CcO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUI O MHpE.

OnHa W3 IIaBHBIX 3a7ad (pU3MYECKOro OOpa3oBaHMs B CTPYKType OOIIEro
o0pa3oBaHMsl COCTOUT B ()OPMUPOBAHUU ECTECTBEHHO-HAYYHOW I'PAMOTHOCTH U
MHTepeca K HayKe y 00y4Jaronuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpEAIoiaraeT OBJAJECHUE
CIEIYIOIMMMHA KOMIIETEHTHOCTAMHU, XapaKTEPU3YIOUIMMH €CT€CTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

HAy4YHO OOBSACHATD SIBJICHUS;

OILICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHUS;
UHTEPIPETUPOBATh JIaHHBIE M HCIIOJIb30BATh HAy4YHbIE JIOKa3aTeabCTBA IS
HOJTyY€HUs BBIBOJIOB.

Ilenn wu3ydeHus (QU3MKM Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUsA
onpezneneHsl B KoHuenuuu mnpenogaBaHusi ydeOHoro mnpenMera «®Pusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoii ®Dexepanuu, peamru3yOLUIIX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOrPAMMBbI, YTBEPXKIEHHOW peIIeHHEM



Konnernn Munucrepersa npocsemienust Poccuiickoii @enepanuu (MpoToKoJ OT 3
nexadps 2019 r. Ne [1K-4BH).

Hean usyyeHus pusuku:
npuoOpeTeHNE MHTEpeca U CTpeMJICHUs OOydYaroumxcsi K HayYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TNO3HaHWs U (OPMUPOBAHHE
UCCJIEIOBATENLCKOIO OTHOIICHUS K OKPY>KAIOLIUM SIBJICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS Kak pe3yJibTara H3y4YeHHUs OCHOB
CTpOEHHUS MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUE TMPEACTABICHUH O pOMUM (PU3MKK Uil  Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;
pa3BUTHE TPEICTABICHUNH O BO3MOXKHBIX cepax Oymymed mpodeccHoHambHOM
NEeSATEIbHOCTH, CBS3aHHOU C (DU3MKOM, MOATOTOBKA K JaibHeileMy oOy4YeHUIO B
TOM HAINpPaBJICHUHU.

JlocTmxeHne 3TUX Ieseld MmporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
obmrero 0opa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONTNX 3a1ay:
npuoOpeTeHne 3HaHWM O JUCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
npUOOpETEHUE YMEHHM ONUChIBaTb U OOBICHATH (DU3MYECKUE SIBJICHUA C
UCIOJIb30BaHUEM TOJTYUYEHHBIX 3HAHUI;

OCBOEHHE METOJOB PEIICHUS MPOCTEHIINX PacYETHBIX 3a/lad C HCIOJIb30BAHUEM
bu3MUecKUX MOJIENeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHMI HaO0JI0NaTh MNPUPOJHBIE SBJIECHUS U BBINOIHATH OIBITHI,
jJabopaTopHble pabOThl U SKCIEPUMEHTAIbHBIE UCCIEAOBAHUS C MUCIIOIb30BAHUEM
U3MEPUTETHHBIX TPUOOPOB;

ocBOeHHE MPUEMOB paboThl ¢ UH(PopMaren GU3NUECKOTO COACPIKAHMS, BKIIIOUas
UH(OPMAIIMI0O O COBPEMEHHBIX JOCTIXKEHMSIX (U3HKH, aHAU3 U KPUTUYECKOE
OlleHUBaHUE MH(pOpMaIuu;

3HAKOMCTBO CO cdepamu MpodeCcCHOHANBHONW MESITEIBHOCTH, CBSI3aHHBIMU C
bU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKCHHUSX
buznyecKoil HayKu.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHH) Ha ypOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiilacce — 68 yacoB (2 vaca B HefIeN0), B 8
Kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 yaca (3 yaca B Henel).

[Ipennaraemeiii B mporpaMme no ¢Gu3Mke rnepedeHb JadopaTOpHbIX padoT U
OTBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUYUTENb JieJlaeT BbIOOp MpOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HHIUMBUIYAIbHBIX OCOOCHHOCTEU
00ydJaronmxcsi, CUCKa JKCIEPUMEHTAIBHBIX 3aJaHui, TpeiaraéMplx B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mke.



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B NO3HAHUHU OKPY/KAOIIEro MUpa.

®uszuka — Hayka o mnpupone. fABnenHus npuponbl. DOHU3NYECKUE SBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenMUMHBL. M3MmepeHue @u3nueckux BelWyuH. Puznyeckue
npubopsl. [TorpemHocts u3mepenuit. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHblE HAayKd H3Y4YarOT MPUPOLIY.
EcTtecTBeHHO-HAy4YHBI METOJ TO3HAHMs: HAOJIIOJCHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmoaaemoro siBieHus. Onucanue Gu3NUecKUX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Hemoncmpauyuu.

Mexannyeckune, TEMIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznueckre NPUOOPHI M TpoIeaypa MPSMBIX HM3MEPEHUN aHAJIOTOBBIM U
1U(PPoBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimeol.

OmnpeneneHue UeHbI IeJICHUs IIKaJIbl U3MEPUTEILHOTO TpUbdopa.

W3mepeHne pacCTOSHUMN.

H3mepenne 00bE€Ma KUAKOCTH U TBEPIOTO TeA.

Onpenenenue pa3MepOB MajbIX TEI.

N3mepeHne temnepaTypbl NMPU MOMOIIUA KHIKOCTHOTO TEPMOMETPAa W AATUUKA
TEMIIEPATYPBI.

[IpoBeneHne nccieIoBaHUsA MO MPOBEPKE TMITOTE3bI: JAJBHOCTh MOJIETA IIAPHUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJb, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHne uacTtul BemiecTBa. CBsA3b CKOPOCTHM JABWKEHUS YACTHI[ C
TemrnepaTypoii. bpoyHoBckoe nBmwxeHue, auddysus. BzaumoneicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEU U TBEPABIX
(kpuctammyeckux) Tel. B3auMocBs3bp MEXKy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJIApHbIM cTpoeHueM. OcoO0eHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauyuu.

Hab6mronenne 6poyHOBCKOTO ABUKEHHUSI.
Hab6monenue nuddyszun.



HabGmonenue sBneHuil, OOBSACHSIIOUMXCA TMPUTSHKEHUEM WM OTTAJKUBAHUEM
YacTHUL] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

OreHka quaMeTpa aToMa METOJIOM PSOB (C UCIIONIb30BaHUEM (oTorpaduit).
OneIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.
OmnbITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKECHHUSL.

Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUIKEHUE.
Ckopoctb. CpeliHsAsi CKOPOCTh NPU HEPABHOMEPHOM ABWKEHUHM. Pacuér myTu u
BPEMEHU JBUKECHHUS.

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anmojnelicTBue Tea Kak NPUYHMHA
U3MEHEHUSI CKOPOCTM JBWXXEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Tella.
[InoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cuna Kak XxapakTepHCTHKa B3auMoJedcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenue cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TsokecTy. Cuila TshKeCcTH Ha qpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HaMPABJEHHBIX MO OJHOMN mpsiMol. PaBHOneicTBytomas cwi. Cuiia TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MTOKOA. TpeHne B IPUPOJE U TEXHUKE.

Jlemoncmpayuu.

Habmronenne MexaHn4ecKoro JBHKEHHS Tea.

M3mepeHne cKOpoCTH MPSIMOJIMHENHOTO JBUKEHHUS.
HabGnronenue siBjeHUs: HHEPLIUH.

Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOJACHCTBUU TEJL.
CpaBHEHHE Macc 10 B3aMMOJIEHCTBHIO TEJL.

CrnoxeHue CUJl, HalpaBJICHHbIX 110 OJTHOM IPSIMOM.

Jlabopamopuvie pabomul u onvimeol.

OmnpeneneHrue CKOPOCTU PAaBHOMEPHOIO JIBMKEHUs (IIapuKa B JKUJKOCTU, MOJEIU
3IIEKTPUYECKOTO aBTOMOOWIISI U TaK Jaliee).

Omnpenenenue cpeaHen CKOPOCTU CKOJIBKEHUS OpycKa WM IIapyuKa M0 HaKIOHHON
IJIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OnpIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD pacTshkeHus (Iedopmainuun) npyskuHbI
OT IIPUJIOKEHHOW CUJIBI.

OnbITHI, AEMOHCTPUPYIOIINE 32aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHHUS OT BEca TeJa
Y XapaKkTepa CONPUKACAIOIINXCS MOBEPXHOCTEN.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, )KUAKOCTEH 1 ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBETUYEHUS J1aBiieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJ€HHUA raza OoT oOb&ma, TemmepaTyphl. [lepemaua maBnenus



TBEPABIMUA TEJIAMU, KUIAKOCTSIMU MU Tazamu. 3akoH [lackansa. ITHeBmaTmueckue
MaIuHbBI. 3aBUCUMOCTh JABICHUS JKUIKOCTH OT TIyOowHbl. [ mapocraTudeckuit
napagokc. Coobmraromnuecs: cocyanl. [ mapaBInyeckue MeXaHu3MBbl.

Atmocdepa 3emnu u atrmochepHoe naBiieHHe. [IpudyuHBI CyIIEeCTBOBaHUS
BO3aylHONH o0oiouku 3emum. OmnbiT Toppuyenu. M3mepeHue atmochepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MODSL.
[TpuGops! 1715 U3MEPEHHU aTMOC(PEPHOTO 1aBICHUSI.

JlencTBre KUIKOCTU M ra3a Ha MOrpyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxoriaBaHue.

Hemoncmpauyuu.
3aBUCUMOCTbH JAAaBJIEHUS ra3a OT TeMIEpaTyphl.

[Iepenaua naBneHUs KUJIKOCTHIO U Fa30M.

Coobmiaroiuecst CoCy/Ibl.

['mapaBnuyeckuu mpecc.

[IposiBieHune neicTBrs aTMOC(PEPHOTO ABICHUS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CHUIBI OT O0OBEMA MOTPYXEHHOW YacTH Tela W
IUVIOTHOCTH JKUJKOCTH.

PaBeHCTBO BHITATKMBAIOIIEH CUIIbI BECY BHITECHEHHOM KUIKOCTH.

VYcioBue 1UIaBaHuWsl TeJ: IUJIABaHWE WJIM TOTPY)KEHHUE Te€l B 3aBUCUMOCTH OT
COOTHOIIICHMS IIJIOTHOCTEHN TeJia U KUIKOCTH.

Jlabopamopnsie padomul u onsimel.

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJe OT oObEéMa MOrpy>KEHHOU B
JKHUJIKOCTh YaCTH TeJa.

OrnpeneneHue BBHITAIKMBAIOMIEH CHUJIbI, JCHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJKUBAKOLICH CHJIbI, JEUCTBYIOLIEH Ha TEIO B
JKUJIKOCTH, OT MAacCHhI TeJa.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKWBAIOIIEH CHUJIbI, IEHCTBYIOIIEH
Ha TEJIO B XHUAKOCTH, OT 00bEéMa MOTPYKEHHOW B JKHIKOCTh YacTH Tela U OT
IUIOTHOCTH JKUJIKOCTH.

KoncTpyupoBanue apeomerpa Wi KOHCTPYMPOBAHUE JIOJKU U OIPEICIICHUE €€
rpy30M0AbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIHs.

Mexannueckas padbota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBumio
paBHOBecusi pbluara. lIpuMeHeHue TmpaBwiIa paBHOBECHS phluara K OJIOKY.
«3omotoe mpaBwio» MexaHukd. KIIJI mpocteix wmexanusmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.



Mexannueckas oHeprusa. KuHernueckas W IOTEHIMalbHAs JHEPIUS.
[IpeBpalieHrie 0JJTHOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

[IpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

Omnpenenenve pabOThl CHIIBI TPEHHUS NpPU PABHOMEPHOM JBUKEHHH Tejla IO
TOPU30HTATBHON OBEPXHOCTH.

HccnenoBanue yciioBU paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKJTIOHHOM MJIOCKOCTH.

M3ydenne 3aKk0Ha COXPAaHEHMS] MEXaHUYECKOW DHEPTUN.

8 KUIACC

Pa3nea 6. TenjioBbIe AIBJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUH CTPOEHUS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopaenu TBEPAOrO, JKUAKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObsICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXECHUN MOJEKYJIAPHO--KHHETUYECKON TEOPUHU.
CMmaunBaHue U KalWUISIPHBIE sIBJICHUS. TemIoBoe pacliupeHue U CKaThe.

Temneparypa. CBsa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO ABHXKEHUS
gactull. BuyTpeHHsiss sHeprus. CnocoObl H3MEHEHMs] BHYTPEHHEW SHEpIruu:
Terionepeaaya u COBEpIIICHUE padoTHI. Bupr TeIUIoNepeayu:
TEIIONPOBOJHOCTh, KOHBEKLIMS, U3JTyUYCHHE.

KonnuecTBo TemioTel. YenbHas TEIJIOEMKOCTh BeleCcTBa. TemIooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TersoBoro OanaHca. IlnaBienue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEILIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u kouzaeHcamus. Mcmapenme. Kunenme. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EepHOro
JIaBJICHUSL.

BnaxnocTts Bo3myxa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Mpunuuner padotsl TemnoBbix aBurareneit KIIJ] temmoBoro asuraresns.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAOUIEH CPEIBL.

3aKOH COXpAaHEHHUS U MIPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MPOIECCAX.

Hemoncmpauyuu.

HaGmronenre 6poyHOBCKOTO JBUKEHUSI.
Hab6monenue nuddyszun.
HabGmronenue siBneHnii cMauyMBaHUS U KaNWJLIIPHBIX SBICHUN.



Ha6mronenue TemnoBoro pacmpeHust Tedl.
V3meHeHnne maBieHHWs ra3a MpU HU3MEHEHWHM O0BEMAa W HATPEBaHWHM WU
OXJIAXKICHUH.
[IpaBuiia u3MepeHUs TEMITEPATY PBI.
Bune! remonepenaymn.
OxJtaxIeHue P COBEPITICHUHN PaOOTHI.
HarpeBanue npu coBepiiieHUN paOOThl BHEITHUMH CHJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
HaOmronenne kuneuus.
Hab6nrogenue nocTosHCTBA TeMIIepaTyphl MPU MJIaBJICHUU.
Moenu TeIIOBBIX JIBUTATEIICH.
Jlabopamopnsie padomul u onsimel.
OnpIThl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO PUTSHKEHHUS.
OnbIThI IO BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WJIM caxapa.
OneITEl IO HAOMIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH M TBEPIBIX
Tell.
Omnpenenenue AaBiICHUS BO3MyXa B 0a/UIOHE IIMPUIIA.
OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro oobéma u
HarpeBaHus WIN OXJIaXKICHUS.
[IpoBepka THUIIOTE3bl JTWHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJOWKA >KHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HabGnronenue n3MeHeHus BHYTpPEHHEH SHEPIUM Tesa B pe3yjbTaTe TeIuionepeaadu
¥ paOOThl BHEIIIHUX CHJI.
HccnenoBanue sBJIEHUS TEIJIOOOMEHA MpPHU CMEIIMBAHUM XOJIOJHOM WM ropsiuen
BOJIBI.
OnpeneneHre KOJWYECTBA TEIJIOTHI, MOJYyYCHHOTO BOJOW MPH TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIMIIMHAPOM.
Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.
HccnenoBanne mponecca UCIapeHUsL.
OrnpeneneHue OTHOCUTEIBLHON BIIAXKHOCTH BO3AyXa.
OnpeneneHue yAenabHON TEMIOTHI MIJIABJICHUS JIbJA.

Pazngen 7. DjekTpruyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzauus Ten. J[Ba poaa 3JIEKTpUYECKUX 3apsioB. BszaummopeicTBhe
3apsbkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICMCTBUSA
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSIHUSI MEXKTY TEJIaMM ).

Onekrpudeckoe noJsie. Hanpsox€HHOCTh 3iekTpudeckoro mnoiist. IlpuHnmn
CYNEPIIO3UILINH STEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiAoB. DIEMEHTapHBIA 3JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKA. JIEHCTBUS 3IIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUAKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaAIMpPSKEHUE.
ConpoTuBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. [locimenoBaTenbHOE M MAapajuIeNIbBHOE  COEIMHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NeKTpUYecKOro Toka. 3akoH Jlxoyns—JleHna.
DNeKTpUYEeCKre 1eNH U MOTPeOUTeNn dEKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

IlocTtosiHHBIE ~ MarHUTHL.  B3anMoOAeiCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnuTHOe nosie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMiie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTpUYECKOro Toka. IIpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
OJIEeKTpOABUIaTENIb IMOCTOSHHOIO TOKA. [Crosib30BaHME JIEKTPOJBHUraTeiac B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABieHHe 3MEKTPOMArHuTHON MHAyKIuK. [IpaBuno Jlenna.

DneKTporeHepaTop. CriocoObl  TMOJNIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEKTPOCTAaHIMU Ha BO30OHOBISIEMBIX HICTOUHUKAX SHEPTHUH.
Hemoncmpauyuu.

DJIeKTpU3aLus TEJl.

JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3APSIKEHHBIX TEJL.
Y CTpONCTBO U JEHUCTBUE IEKTPOCKOIIA.

DJIEKTPOCTATHYECKAs UHAYKIIUSL.

3aKOH COXpPAHEHHUS IEKTPUUECKUX 3apsI0B.

[IpOBOIHUKY U JUBJEKTPUKH.

MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
McTOYHUKH TTIOCTOSIHHOTO TOKA.

JlencTBUS 3NMEKTPUUECKOTO TOKA.

DJIEKTPUYECKUI TOK B 5KUJIKOCTH.

["a30BbI11 pa3psia.

N3mMepeHue CHitbl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTPUYECKOTO HAPSYKEHUST BOJIbTMETPOM.

Peocrar u MmarasuH cCOnpoTHUBIICHUMN.

B3aumoeilicTBrE NOCTOSHHBIX MarHUTOB.

MonennpoBaHre HEBO3MOXHOCTH PA3/ICJICHUS MTOJIOCOB MAarHuTa.



MopaenupoBaHue MArHUTHBIX MOJIEN MOCTOSSHHBIX MAarHUTOB.
OmneiT Opcrena.
MaruutHoe nojie Toka. JJIeKTPOMarHur.
JlelicTBME MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOIBUTATENb NOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.
OmneiTel @apasnes.
3aBUCHUMOCTh  HAIlPaBJICHWS  MHAYKIMOHHOTO TOKAa OT  YCIOBUM  €ro
BO3HUKHOBEHHUS.
DJIEKTPOTreHEPaTOP NOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onsimel.
OnbITHl TI0 HAOTIOICHUIO STIEKTPU3AINH TJT MHAYKITUEH U TIPU CONTPUKOCHOBEHUH.
HccnenoBanre NeMCTBUS SJIEKTPUYECKOTO MOJIS Ha POBOJHUKHU U TUIJIEKTPUKH.
COopka 1 npoBepka padbOThI IEKTPUUYECKOMN IIENMU TOCTOSIHHOTO TOKA.
N3mepeHure u peryJimpoBaHUE CUJIbI TOKA.
N3mepenre U peryJimpoBaHUE HANIPSKEHUS.
HccnenoBaHre 3aBUCUMOCTH CHJIBI TOKA, UAYLIENO YEpe3 pEe3ucCTop, OT
CONIPOTHBJIEHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.
OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JJIEKTPUUYECKOTO CONPOTHUBIIECHUS
IPOBOJHUKA OT €0 JAJIMHBI, INIOLIA/IA TONEPEYHOIO CEYEHUS U MaTeEpHaa.
[IpoBepka mpaBuiia CIOKEHUS HANPSKEHUN MPU MOCIEI0BATEIIBHOM COEAMHEHUN
JBYX PE3UCTOPOB.
[IpoBepka npaBuia JAJid CUIbI TOKA MPY MAPAIIIETBHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI IEKTPUYECKOTO TOKA, UAYLIETO Yepe3 pE3UCTOP.
OmnpeneneHne MOIHOCTY AIEKTPHUYECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.
HccnenoBaHre 3aBUCMMOCTH CHJIBI  TOKa, MAYLIErO Yepe3 JaMIO4yKy, OT
HANPSDKEHUS HA HEW.
Onpenenenue KII/[ HarpeBaress.
HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yueHne MarHUTHOTO TIOJIS TIOCTOSIHHBIX MAarHUTOB TPU WX OOBEAMHEHUH U
pazze’eHu .
HccnenoBanne NeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, NEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIbl B3aUMOAECHCTBHUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA U HAMPABJICHUS TOKA B KaTyIIKE.
N3ydenue neicTBUSI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOJBUTATENS.
N3mepenue KIIJI anekTpoaBUraTeibHON YCTaHOBKH.
OMnBITHI IO UCCIIETOBAHUIO SIBJICHUS JIEKTPOMArHUTHOM MHAYKIUU: UCCIEA0BAHNE
M3MEHEHUI 3HaYCHUs U HAITPaBJIECHUS UHAYKIIMOHHOTO TOKA.



9 KJIACC

Pa3znen 8. Mexanuyeckue siBJ1eHUsI.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO JBIKEHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHne. HepaBHomepHoe npsMonuHeiHoe aBuwxeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mNpsMOJIMHENHHOEe aABMKeHHe. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBMkKEeHHME MO OKpyx)HocTu. Ileprog m vacrora obGpaieHus.
JIunenHas u yriioBast CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBbiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetunt 3akon HeroTona.
[IpyHIMI CyNepIIO3ULIUA CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHHs: CHla TPEHUs CKOJIBKEHUs, CHJIa
TPEHUsI IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlwxenue muiaHer Bokpyr ConHua. IlepBas kocMmuueckass CKOPOCTb.
HesecoMoCTh 1 nieperpyskH.

PaBHoBecue martepuanbHOM TOYKH. AOCOIIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIIEHHON OCBIO BpameHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. MI3MeHeHne mMmiyibca. IMmyasc cuiibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckass pabora M MOIIHOCTh. Pabora cui TsSKECTH, yHpyrocTH,
TpeHust. CB3b dHepruu U padbotsl. IloTeHnnanpHas SHEPrus Tena, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHnManbHas sHeprus c:katou npyxunel. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPruH. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPIHUN.

Hemoncmpauyuu.

Habmronenne MexaHn4ecKoro IBUKEHUS Tella OTHOCUTENBHO Pa3HbIX TN OTCUETA.
CpaBHEHHE MyTel U TPAEKTOPUI ABUKEHUS OJHOTO U TOTO K€ TeJIa OTHOCUTEIIBHO
pPa3HbBIX TEJ OTCYETA.

M3mepenne CKOpOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO JIBUYKEHUS.

HccenenoBanne Npu3HaKoOB PaBHOYCKOPEHHOTO JBUKEHUS.

Habmonenue ABMKEHUS TeNa MO OKPY>KHOCTH.

HabGmonenne MexaHMUYECKHUX SIBICHUM, NPOUCXOMAIIUX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBHKEHHH OTHOCHUTEIIBHO
KabuHeTa QU3UKH.

3aBUCUMOCTb YCKOPEHHs Tejla OT MacChl TeJla U JEHUCTBYIOLIEN Ha HETO CUIIBI.
Habmronenne paBeHcTBa CUJI IPU B3aWMOACUCTBUHU TEIL.

M3meHenue Beca Tesna Mpyu yCKOPEHHOM JIBHKECHUU.



[Iepenaua umiyJsibca mpu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHre UMIYJIbCca MPU HEYTIPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHue uMMyJibca npu abCOTIOTHO YIIPYTOM B3aUMOJICHCTBUMU.

HaOlmronenre peakTUBHOTO JBHKECHHUS.

CoxpaHeHne MEXaHUYECKON PHEPTUHU TTPU CBOOOTHOM I1a/ICHUM.

CoxpaHeHHEe MEXaHMYECKOW HSHEprud IMpU JABUKEHUM Tella TNOoJa JEHCTBUEM
NPy KUHBI.

Jlabopamopuvie pabomul u onvimeol.

KoHcTpynpoBanue Tpakra [Jig pa3roHa U JaJIbHEHUIIIETO pAaBHOMEPHOTO JBHXKEHUS
HIapuKa Win TEIEKKH.

Omnpenenenre CpeaHe CKOPOCTH CKOJIBKEHUsS OpyCKa WK JABMKCHUS IIapuKa 1o
HaAKJIOHHOM MJIOCKOCTH.

OrnpenesneHue yCKOPEHHS Tejla MPU PaBHOYCKOPEHHOM JBH)KEHUM T10 HAKJIOHHOU
IIOCKOCTH.

HccnenoBanne 3aBUCHMOCTHU ITyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKECHHUU
0e3 HayaIbHON CKOPOCTH.

[IpoBepka TrUIIOTE3bI: €CIM MPU PABHOYCKOPEHHOM JBHXKEHHUM 0€3 HaudalbHOU
CKOPOCTH MYTH OTHOCSTCA KakK psAJ HEUYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CUJIbI TPEHUSI CKOJIBXKEHHUSI OT CHJIbI HOPMAaJIbHOIO
JTaBJICHUS.

Omnpenenenue kodpduiieHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

Onpenenenne pabOTHl CWJIBI TPEHUS TPU PABHOMEPHOM JBMKCHUHM TeJa II0
TOPU30HTAIBHOW MOBEPXHOCTH.

OmnpeneneHue padOThl CUIIBI YIPYTOCTH MPHU MOABEME Tpy3a C UCIOIb30BaHUEM
HETIOJIBM)KHOT'O M ITOJIBHKHOTO OJIOKOB.

N3yueHne 3aKk0Ha COXpaHEHUS SHEPTUM.

Pa3znen 9. Mexanndeckue KoJie0aHUsI 1 BOJIHbBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHMI: TIEPHO/T,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIN MasiTHUKU. [IpeBpanieHue
SHEPIUH NPH KOJIeOATEIHHOM JIBUKESHUH.

3aryxaomue — konebanus.  BreiHyxkaeHnole — konebanus.  Pe3zonanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHuueckux BoJH. [IpojonbHbie H
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ pacnpoCTPAHEHUS.
MexaHn4yecKHe BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomMKkocTh 3Byka W BbICOTa TOHAa. OTpakeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.



Jemoncmpayuu.

Hab6mronenue konebanwmii e mo1 ASHCTBUEM CHITBI TSHKECTH U CHITHI YIIPYTOCTH.
Hab6mronenue xonebanmii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habnrogenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpanenuie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJEIIN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHUYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimeol.

OmnpeneneHre 4acToThl U Mepruoa KojieOaHUH MaTEMaTUYECKOr0 MasgTHHUKA.
OmnpeneneHne 4acToThl U Meproia KojieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEpUOJia KOJeOaHU MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TEpUOJA KOJIEOAHUNM NPYXKUHHOTO MAasiTHUKA OT
Macchl rpy3a.

[TpoBepka HE3aBUCHUMOCTH TEPHOIa KOJIEOaHMI Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnwITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh TEPHOJA KOJEOAHWN TPYKUHHOTO
MasTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Pa3znen 10. D1eKTPOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHUTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AIEKTPOMArHuTHbIX BOJH. [llkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJneKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

CBOIICTBa PJIEKTPOMATHUTHBIX BOJIH.
BonHoBbIe cBoiCTBa CBETA.

Jlabopamopnsie padomul u onsimel.

N3yueHune CBOMCTB AJIEKTPOMAarHUTHBIX BOJTH C IIOMOIIBI0 MOOMIIEHOTO Telne(oHa.

Pa3nen 11. CBeToBLI€E SIBJICHHS.

JlyueBass  momens  cBera.  Mcrounuku ~— cBera.  [IpsmonmHeinHoe
pacnpoctpaneHnue cera. 3atMeHus ConHua u JIynel. Otpaxkenue ceta. [lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHUs cBerta. llosiHOE BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.



Jlmaza. Xom mnyweir B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onruueckas cucrema. biM3opyKocTs H
JAaJIbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnektp. OmnbiTel Hbiorona. Croxxenue
CIIEKTpaJIbHBIX IBETOB. J(Mucniepcus cBeTa.

Jemoncmpayuu.

[IpssMOnMHEHOE pacIIpOCTPAHEHHUE CBETA.

OTtpaxkeHue cBeTa.

[Toyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xon myueil B cobuparoiiei InH3e.

Xox yder B paCCEeUBAIOIIEH JIMH3E.

[Tonyuyenue n300paxxeHUi ¢ TOMOUIBIO JTUH3.

[Tpunuun aeicTBus Goroanmnapata, MUKPOCKOIA U TEJIECKOIA.
Mopens rinasa.

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

[Tomyuenue 6e0oro cBeTa MpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimeol.

HccenenoBanne 3aBUCUMOCTH yIJIa OTPAXKEHUs CBETOBOTO JIy4a OT yIJIa MaICHMUS.
N3ydeHne xapakTepuCTUK H300pakeHUs peIMeTa B IIIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH YTJla MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia HaJcHUs
Ha FPAHULIE «BO3IYX—CTEKIION.

[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenre (OKYCHOTO PACCTOSIHHSI K ONTUYECKOM CHITBI COOMPAIOIIEH JTMH3BI.
OmBITHI 110 Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnpITHl IO BOCOPUITHIO 1IBETA MPEIMETOB MPU UX HAOIIOJIEHUU Yepe3 1IBETOBbHIE
(GUIBTPHI.

Pa3nen 12. KBanToBbIe siBJIeHHS.

OmnbiTel Pezepdpopaa u mmanerapHas mojenb aroma. Mogenb atroma bopa.
Hcnyckanue u norniouenre ceera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. HykionHas wmopens atomHoro sapa. W3ortonsl. PaanoaxTuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX 1€Ep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEN.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd saep. Ucrounuku sneprun ConHUa U 3BE3 .

Snepnasa sHeprervka. JleMCTBHS pPaaUOAKTUBHBIX M3IIYYEHUW HaA KUBBIC
OpPTraHHU3MBI.



Jemoncmpayuu.
CrexTpbl U3Ty4eHUS U MOTJIOIEHUS.
CrexTpsl pa3InyHbIX Ta30B.
CnekTp BoAopoa.
HaGmronenue tpekoB B kamepe Busbcona.
PaboTta cuéTunka HOHU3UPYIOMNX U3TyYCHUN.
Peructpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimeol.

Habnrogenue CruioniHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPIMU YACTULBI MO0 TOPMO3HOMY MyTH (TIO
dotorpadusam).

H3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOTYJIb.

[ToBTOpUTENHEHO--00001IAIOIIUN MOAYJIb MTPEAHA3HAYEH JI CUCTEeMATH3alluu
U 0000meHWs TPEIMETHOTO  COACPKaHWSIT ¥ OMbITa  JCSTEIHHOCTH,
PUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca QU3HKH, a TAaKKe IS MOATOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY »J3K3aMeHY MO (U3UKe i OO0yJaroIuxcs,
BBIOPABIIUX ITOT YUCOHBIN MpPEIMET.

[Ipy u3yyeHUn AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NeSATeTLHOCTH, HA OCHOBE KOTOPBIX O0OECTICUMBACTCS JOCTIKCHUE MPEIMETHBIX H
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHas T'PaMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB HCCIEAOBaHUS
SBJICHUA TPUPOABI M TEXHUKH, OBJIAJCHUE YMEHUAMH OOBACHATH (PU3Myeckue
SBJICHUS, TPUMEHSS TOJYyYEHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KQUYE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO ACATEIBHOCTHBIA XapaKTeP JaHHOTO pas/iesa peain3yeTcs
32 CYy€T TOro, 4YTo OOYy4YaroIIMecs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
npeajiaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHSTH
dbu3ndecKue SBICHUS B OKPYKAIOIICH MPUPO/IE U TTOBCETHEBHOM KU3HU;

WCITOJI30BaTh HAYYHBIE METOJBI HCCIICOBAHUS (PU3HUECKUX SBICHUN, B TOM
qucIie JUIsl IPOBEPKU FUIIOTE3 U MOJYUEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4HbIE OCHOBBI HAmOOJEe BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMEP, TPAKTHUECKOTO HCIO0JIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIrUM HA OCHOBE 3aKOHA MPEBPAILCHHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
HHEPTUU.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (u3MKM HA ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HAMpPaBIEHO
Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yabTaTOB.

B pesynbrare u3ydenusi GpU3NKA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
y oOyyatomierocs OyayT cOopMUpOBaHBI CIEAYIOUIUE JTUYHOCTHBIE PE3YyJIbTAaThl B
YacTH:
1) mnaTpHOTHYECKOT0 BOCIIMTAHMS:
— NPOSIBICHUE HHTEpEca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOMN
(bU3NYECKON HAYKH;
— [IEHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCHUMCKUX YUEHBIX--(PU3UKOB;
2) rpaskIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
— FOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIEHUU OOLIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHYECKUM TMPUMEHEHHUEM JOCTUXKEHUN
busukuy;
— OCO3HAaHHME BAXHOCTU MOPAIBHO--3TUYECKUX MPUHIMIOB B AEATEIbHOCTH
YUYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMS
— BOCIPUATHE O3CTETUYECKUX KadyecTB (PU3MUECKON HayKu: €€ TapMOHHYHOIO
MOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'O MO3HAHMS:
— OCO3HaHHE IIEHHOCTH (PU3MUECKON HayKW KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABIISIOMIEN KYJIbTYPHI;
— pa3BUTUE HAy4YyHOU J10003HATEIBLHOCTH, HWHTEpeca K UCCIEeI0BATENbCKON
NEATENIbHOCTH;
5) popmupoBaHuA KyJAbTYPbI 310POBbSl 1 IMOLHOHAJIBHOIO 0JIATONIOTYYMS
— OCO3HAaHME 1EHHOCTHM Oe3omacHoro oOpa3a JKU3HU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI 0O€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha J0pOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JOMAIIIHUX yCJIOBHSIX;
— c(popMupOBaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIUOKY U
TaKOTO0 € IpaBa y APyroro 4ejoBeKa;
6) Tpy10BOI0 BOCIIMTAHMS:
— AKTMBHOE YYacTH€ B pEHICHUM MpaKTUYEeCKHX 3a1ady (B paMKax CEMbH,
o0pa3oBaresbHOM OpraHu3alydy, TOpoJia, Kpasi) TEXHOJIOTMYECKOW U COIUaIbHOU
HaIpaBJIECHHOCTH, TPEOYIOIIMX B TOM YUCIIEe U PU3NUYECKUX 3HAHMI;
— UHTEpeC K MPAKTUUECKOMY U3YUEHHIO PO ECCHil, CBI3aHHBIX ¢ (DU3UKOIL;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpHUEHTAIMsI Ha TPUMEHEeHNE (DM3MYECKUX 3HAHUH JIs pelieHus 3a1a4d B 00JacTu
OKpYKAroIIel cpeapl, TUIAHUPOBAHUSA TIOCTYNIKOB M OIEHKA WX BO3MOXKHBIX
MIOCITIEACTBHM JIsl OKPY KAIOIIEH Cpeibl;

— OCO3HAaHHME TJ00ABHOTO XapaKTepa JKOJOTHYECKUX NpoOJeM W MyTed HX
pEIICHMS;

8) aganTanuMm K HM3MEHSIIONIUMCS YCJOBHSIM CONUAJIBHONW W TNPHUPOIAHOI
cpenbl:

— MOTPeOHOCTh BO B3aUMOJICHCTBUY TIPH BBIMIOJIHEHUN MCCIIEOBAHUN M MPOCKTOB
(bU3UYeCcKO HAMPaBIEHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JIPYTHUX;

— TIOBBIICHWE YPOBHS CBOCM KOMIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NeSATEeITLHOCTD;

— MoTpeOHOCTh B (DOPMHUPOBAHUH HOBBIX 3HAHWI, B TOM 4YHclie (GOpPMYyIUPOBATH
UJICH, TIOHSTHS, THIIOTE3bI O QU3MUYECKUX 0OBEKTaX U SIBICHUSAX;

— oco3HaHHEe NePUITMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEW B 00JIacTH
buzukwy;

— TUTAaHUPOBAHHUE CBOETO Pa3BUTHsI B MPUOOPETCHUN HOBBIX (PM3NICCKUX 3HAHMIA,

— CTPEMJICHHE aHAJM3WPOBATHh W BBISBIATH B3aUMOCBSI3U TPHUPOABI, 00IIEeCTBa U
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUECKIX 3HAHUM;

— OIIGHKa CBOMX JEHCTBHI ¢ ydY€TOM BIHMSHUA Ha OKPYXAWIIYI Cpemy,
BO3MOJKHBIX TJIOOATBHBIX TIOCTIEICTBHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHUs MporpaMMbl O (HU3MKE HA YpPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y obydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TO3HABATEIILHBIC YHUBEPCATIbHbBIE YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHbIE  y4eOHBIC  JCUCTBUS,  PETYJSITUBHBIC
YHUBEpCAIbHBIC Y4eOHbIC ICHCTBHSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue A1eicTBHA:
BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBJIICHHM);
yCTaHABIMBATh CYIIECTBEHHBI TIPU3HAK KJIacCU(UKAIIMU, OCHOBAHHS IS
0000111eHS ¥ CpaBHEHUS;
BBISIBIISAITH  3aKOHOMEPHOCTH W TIPOTUBOPEYHMsT B pacCMaTpuBaeMbIX (DaKTax,
JAHHBIX ¥ HAOJIOJEHUSX, OTHOCSIIUXCS K PU3MUYECKUM SIBJICHUSIM;



BBISIBIISITh PUINHHO--CJICICTBEHHBIC CBSI3U MPU W3YUEHUN (DU3UIECKUX SBICHUHN U
MPOIIECCOB, JENIaTh BHIBOJABI C HCIOJIH30BAHUEM JEAYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIFOUCHU, BBIJIBUTATh TUIIOTE3HI O B3aUMOCBS3SIX (PU3MUECKUX BEJINYNH;
CaMOCTOSITEJILHO BBIOMpaTh CIOCO0 pelmieHus ydeOHoW Qu3nuecko 3amaudu
(cpaBHEHHE HECKOJBKUX BApUAHTOB PEIICHUs, BHIOOp Hambosiee MOIXOISIIETO C
y4ETOM CaMOCTOSITENIEHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe1bCKUe NeMCTBUA:
UCTIOJIb30BaTh BOMPOCH! KaK HCCIIENOBATENbCKIII HHCTPYMEHT TIO3HAHWS,
IPOBOJAUTH TIO CAMOCTOSTEIHHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXKHBIN
bu3nYECKUit IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBIICHUS;
OIICHMBATh HAa TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIHIO, TMOJYyYECHHYIO B
X0/JI€ UCCIIEOBAHMUS WM SKCIIEPUMEHTA;
CaMOCTOSITENIbHO  (pOPMYJUPOBaTh OOOOIICHUSI M BBIBOJABI 1O pe3yjbTaTaMm
IPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,
IPOrHO3UPOBATh BO3MOXKHOE JalIbHEHIee pa3BUTHE (UINYECKUX IPOLIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJOXKECHUSI 00 WX pa3BUTUU B HOBBIX YCJIOBHUSX H
KOHTEKCTaXx.

Pa6ora ¢ unpopmanmeii:
NPUMEHSTh Pa3IUYHBIE METOJbI, MHCTPYMEHTHI U 3alpOChl MPH TMOUCKE U OTOOpE
uHbOpMaAllMU WIM JAHHBIX C YYETOM NpEIJIOKEHHOW ydeOHOW (u3nueckon
3a]a4H;
aHAIIM3UPOBaTh, CHUCTEMATHU3UPOBATh W  WHTEPIPETHPOBATH  HHPOPMAIHIO
Pa3IUYHBIX BUJOB U (DOPM MPEACTABICHUS;
CaMOCTOSITENIbHO BHIOMPATh ONTUMAIBHYIO GOpMY TIpeCTaBICHUS HHPOPMAIIUU U
WJUTIOCTPUPOBATH PEIIaeMbIe 3314l HECJIOKHBIMU CXEMaMH, TuarpaMMaMiu, HHOU
rpauKoi ¥ MX KOMOWHAITUSMH.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbI€ 1eliCTBHUS:
B Xoje o0CyXIeHus: ydeOHOTO MaTepHuana, pe3yibTaToB JIA0OPaTOPHBIX paboT H
IIPOCKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbl M BBICKA3hIBATH
WJIeH, HAICJICHHBIE HAa DEIICHUE 3a/Jadd W TOIepKaHue OJaroKeIaTeTbHOCTH
OOIIIEHHS;
COTIOCTABJISITH CBOM CYXACHHUS C CYXICHUSIMH APYTHX YYaCTHUKOB UAJIOTra,
0oOHapyXUBATh Pa3INYNe U CXOJCTBO MO3UIUH;
BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTaX;
nyOJUYHO TPEACTABISITH PE3YyJbTAaThl BBIMOTHEHHOTO (PU3WYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, POCKTA);
NMOHMMAaTh M WCIOJB30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHIUBUIYaTbHON
paboThI MPU pelIeHN KOHKPETHON (DU3NUeCKO MpoOIeMbl;



NPUHUMATH [IeJTM COBMECTHOW JEeSTeTHbHOCTH, OPraHM30BBIBATH JCUCTBUS MO €€
JOCTIDKEHUIO:  PacHpeleNisiTh POJIM, O0OCYXIaTh MPOLECCHl H  Pe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOICH;

BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsl KAUECTBEHHOTO pe3ysIbTaTa Mo CBOEMY
HAIpaBJICHUIO U KOOPIAUHHUPYS CBOM JIEHCTBUS ¢ APYTHMMH YWiICHAMH KOMAaH/bI;
OLICHUBATh KAaueCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSATENBHO C(HOPMYITMPOBAHHBIM YYaCTHUKAMH B3aMMOCHCTBUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranusanus:
BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CHUTYaIUAX, TPEOYIOMMX s
peueHust GU3NIECKUX 3HAHUH;
OPUEHTHUPOBATHCS B PA3JIMYHBIX MOJAX0JAX MPUHATHUS pelieHuH (MHIMBUIYaTbHOE,
MPUHATHE PEILICHUS B TPYIINE, IPUHITUE PEIICHUN TPYIIION );
CaMOCTOSITEJIbHO COCTABJIATh aJITOPUTM pemieHus] GU3UIEeCKON 3a7aud WIIA TUIaHa
UCCJIEIOBAHUS C YYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTUPOBATH MpeJiaraeMble BapuaHThl PEIICHHUI;
Jenath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, S3MOUMOHAJIbHbII HHTEJJIEKT:
JlaBaTh aJ€KBAaTHYIO OLEHKY CUTYAallMu U MpeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATh MPUYUHBI JTOCTUXKEHUS (HEIOCTHIKEHHS) PE3yibTaTOB AESATEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTh (B TOM YHCJIE€ B XOJl BBIIOJTHEHUS
(bU3UYEeCKOT0 HCCIEAOBAaHUSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
W3MEHUBIITNXCSI CUTYaIlUl, yCTAHOBIICHHBIX OMMOOK, BOSHUKIIUX TPYTHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;
CTaBUTHb ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
pPU3HABaTh CBOE MPABO HA OMMOKY TMpH pemieHud (PU3NYeCKWX 3aaad Wid B
YTBEP)KJICHUSIX HA HAyYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

IMPEAMETHBIE PE3YJ/IbTATDBI

K xonIy 00yuenus B 7 kJjiacce mpeaMeTHBIC pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAFOIINXCS YMEHUM:
UCIIONIb30BaTh TOHATHSA: (PU3NYECKUE W XHUMHUYECKUE SIBIICHUS, HAOJIIOICHHE,
OKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CAWHUIBI (U3UIECKUX BEIIMYWH, AaTOM,
MOJIEKyJa, arperaTHble COCTOSHUS BeulecTBa (TBEpAOE, KHUIKOE, Ta3000pa3zHoe),
MEXaHMYECKOE JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE),



TpPaeKTOpHsi, PaBHOJACHCTBYIOMAs cuja, aedopmanus (ynpyras, IuacTHdeckas),
HEBECOMOCTH, COOOIIAIOIINECS COCYIBL;

paznuyath siBIeHus (nud@ys3us, TEMIOBOE MBIKCHHWE YaCTHI[ BEIIECTBA,
PaBHOMEPHOE IBHKEHHUE, HEPABHOMEPHOE JBH>KEHUE, UHEPIUS, B3AUMOACHCTBHE
T€Jl, PAaBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOW OCBIO BpalllCHUsS, Nepeaada
JaBIEeHUST TBEPABIMU TEIaMH, KUIKOCTSAMH W Ta3aMd, aTMOC(EpHOEe IaBJICHHE,
IJIaBaHUE TeJ, NPEBpalleHUs MEXaHWYECKOW HSHEPruM) IO OMNHUCAHUI0 UX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OMbBITOB, JEMOHCTPUPYIOLIUMX JTAHHOE
buznYecKoe SBICHUE;

pacno3HaBaTh MPOSBICHUE HW3YUYEHHBIX (PU3MUYECKHUX SIBIICHUW B OKPYKaIOIIEM
MUpE, B TOM Yucje (U3UYECKUE SIBICHHUS B TMPUPOJC: MPUMEPHI IBUKEHUS C
Pa3JIMYHBIMHA CKOPOCTSIMU B )KMBOM U HEKMBOM IIPUPOJIE, NEUCTBUE CHIIBI TPEHUS B
NpUPOAE W TEXHUKE, BIMSHUE aTMOC(HEpPHOro IaBJICHUS HA >KUBOM OpraHU3M,
IJIaBaHuE pbIO, phlUard B TeJie YeJIOBEKa, MPU 3TOM MEPEBOJUTh MPAKTUYECKYIO
3aauy B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3HUECKHUX
SIBIICHUM;

OTHCHIBAaTh HW3YYEHHBIC CBOWCTBA TEN W (PU3WYECKHE SBICHUSA, WCIOIb3YS
busznueckue BenuuMHBI (Macca, O00BEM, IJIOTHOCTH BEIECTBA, BpEMs, IIyTh,
CKOpPOCTb, CPEIHSIsI CKOPOCTb, CUJa YNPYIOCTH, CHJIA TSXKECTH, BEC Tela, CHIIA
TpEeHUsl, AaBieHUE (TBEPAOrO Tena, >XKUJIKOCTH, Ta3a), BBITAIKUBAIOLIASA CHIIA,
MeXaHu4ecKass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(GUIIHCHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHYECKasl U OTEHIIMAIbHAS SHEPTrusl), pU
OMHMCAaHUU TPABWIBHO TPAKTOBATH (PU3MYECKUI CMBICT MCIOJb3YEMbIX BEIMYMH,
ux O0OO3HAUEHUS W E€IUHULBI (U3NYECKUX BEJIUYUH, HAXOAUTh (OPMYJIbI,
CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BEIMYMHY C APYTHUMH BEJIMUYUHAMH, CTPOUTH
rpauKy U3yYE€HHBIX 3aBUCUMOCTEHN (PM3NUECKUX BEITUINH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3MUECKHUE SIBICHHUS M MPOLIECCHI, HCIOIb3Ys
npaBWiia CIOXKEHUs cuJl (BIOJIb OJIHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackais,
3aKOH Apxumesa, MPaBUIIO paBHOBecHs phiuara (0J0Ka), «30JI0TOE TMPABHUIION
MEXAHUKH, 3aKOH COXPAHEHHS MEXAaHMYECKOW JSHEPIHM, NOpPU 3TOM J1aBaTh
CIOBECHYIO (OpPMYJMPOBKY 3aKOHAa W 3alHChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SIBJIICHUSI, MPOLECCHl M CBOMCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallud NPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbBIABIATH
IPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 JTOTUYECKUX I1aroB
¢ onopoii Ha 1-2 u3y4yeHHBIX CBOWCTBA (U3MUECKUX SIBJICHUH, (PU3HMUYECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aiauu B 1—2 AEHCTBUSA, UCMOJIB3YS 3aKOHBI U (HOPMYJIBI,
CBs3bIBatONIME (PU3MUECKHE BEJIIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3aJadu



3allMChIBaTh KPATKOE YCIOBHE, MOACTABIATh (PU3UUECKHE BEIUUUHBI B (HOPMYIIBI U
IPOBOANUTDH PACUEThl, HAXOAUTDH CIIPABOYHBIEC TaHHBIE, HEOOXOAUMBIE JJIsl PEIICHUS
3a]1a4, OILICHUBATh PEATMCTUYHOCTD MOTYYCHHON (PU3NYECKON BETUUHHBI;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PEHIMTh MPHU MOMOLIM (U3NYECKUX
METOJIOB, B ONMCAHUM HCCIENOBAHMS BBIACIATH MPOBEPSAEMOE IPEANOIOKECHHE
(rumotesy), pa3nuyaTh U UHTEPIPETUPOBATH NOJYUYEHHBIH pPE3yJbTaT, HAXOAUTh
OLIMOKH B XOJI€ ONbITA, I€JaTh BHIBOABI IO €r0 pe3yJbTaTam;

IPOBOANUTH OIBITHI MO HAOMIOACHHIO (PU3MUECKUX SIBJICHUM WIM (PU3NYECKUX
CBOMCTB Tel: (OpMYyJIUpOBaTh IpPOBEPSEMbIE MPEANOJIOKEHUs, CcoOuparThb
YCTAaHOBKY M3 IMPENJIOKEHHOr0 O0OpYy/lOBaHUs, 3alMChIBaTh XOJ ONbITa H
(dbopMyIIHpOBaTh BHIBOBI;

BBITIOJIHATH MPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MAaCcChl Tella, 00bEMa, CUJIbI
U TEMIEpaTypbl C HCHOJb30BAHUEM aAHAJOIOBBIX M IU(PPOBBIX MPUOOPOB,
3aMMChIBATh [TOKA3aHUs MPUOOPOB C yUETOM 3aJjaHHON a0COJIFOTHOM NOTPEIIHOCTH
U3MEPEHUN;

IPOBOANUTDH MCCIIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NYECKON BEIUYUHBI OT JPYron
C HCIOJb30BAaHWEM MPAMBIX HW3MEPEHHH (3aBUCHUMOCTU IyTH PaBHOMEPHO
JBIKYILETOCS Telna OT BPEMEHM JBM)KCHMS TENA, CHIIbI TPEHUSI CKOJIBKEHHS OT
Beca Tella, KauecTBa 00paOdOTKH MOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CUJIbI TPEHHUS
OT IUIOIIAAM CONPUKOCHOBEHUS TEJI, CUJbl YIPYTOCTH OT YIJIMHEHUS IPYKUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTpYyKEHHOMW 4YacTU Tela U OT IUIOTHOCTHU
KUJIKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Tejla, OT INIyOMHBI, Ha KOTOPYIO
HOTPYXKEHO TEJO, YCIOBUMN IUIaBaHMs TEJl, YCIOBUN PAaBHOBECHS pblyara u 0JOKOB),
y4acTBOBaTh B IUIAHMPOBAHUM Y4eOHOTO MCCIEAOBAaHHUSA, COOUMpaTh YCTAaHOBKY U
BBIMIOJHATh ~ M3MEPEHHUsA, CIeAys MNPEeAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl  MOJYYEHHOW 3aBUCUMOCTH  (PU3MYECKHMX BEJIUYUH B  BHUJE
OpEUIOKEHHBIX TaOauI M TpaduKOB, JejaTh BBIBOABI 10 pe3yjbTaTaM
VICCJIEIOBAHNS,

IPOBOJAUTH KOCBEHHbIE M3MEpEHUs (PU3MUECKUX BETUYHMH (IJIOTHOCTH BEIIECTBA
KAJKOCTM M TBEPIOIrO Teja, CWIA TPEHUS CKOJIBKEHMS, NaBJICHUE BO31yXa,
BBITAJIKMBAIOIIAs CWIa, JEUCTBYIOIIAs HAa MOTPYKEHHOE B JKUAKOCTH TEJIO,
KO3(Q(QUIMEHT  MOJIE3HOIO  JEWCTBUSA  MPOCTBIX  MEXaHM3MOB),  CleAys
OPEUIOKEHHOW  MHCTPYKLUMHU: TPU  BBIIOJHEHUM  M3MEPEHUM  coOuparthb
DKCIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAUYEHUE NCKOMOM BEJIMYUHBI;
coOirofaTh MpaBUiia TEXHUKH O€30MAaCHOCTH NpuU padore ¢ JabopaTOpHBIM
000py0BaHUEM;

yKa3bIBaTh IMPUHUUIBI JAEUCTBUSA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOILIAIOLIMECS  COCyAbl, OapoMeTp, pblyar,
MOJIBWYKHBIM M HEMOABUKHBINA OJIOK, HAKIIOHHAS TJIOCKOCTb;



XapaKTepU30BaTh MPUHIUIBI JCHCTBHUS H3YUYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha MX OMHUCAHMS (B TOM YHUCHE: MOAIIMITHUKU, YCTPOUCTBO
BOJONPOBO/IA, TUAPABINYECKHI MPecc, MAHOMETP, BEICOTOMED, MOPIIHEBOM HACOC,
apeoMETp), UCIIONb3Ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX SBJICHUN U HEOOXOAUMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOJUTH TMPUMEPHI (HAXOAUTh HH(OPMALMIO O TMPUMEPAX) MPAKTUIECKOTO
UCIONB30BaHusl (PU3MUECKUX 3HAHUU B MOBCEJHEBHOW >KM3HU ISl OOeCredeHust
Oe3omacHocTH Ipu oOpallleHuu ¢ npudopaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHHs 3J0pOBbSl U COONIIOJIEHHUS HOPM SKOJIOIMUYECKOIO TIIOBEJCHUS B
OKPY>KaroUIEH Cpele;
OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B MHTepHETE B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHMM W IyTEM
CPAaBHEHMsI PA3IMYHBIX MCTOYHHMKOB BBIAENATH MH(OpPMALMIO, KOTOPAs SIBISIETCA
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOIL;
UCIIONb30BaTh NPU BBIMOJHEHUH YYE€OHBIX 3aJaHUM  Hay4HO--TIOMYJISIPHYIO
JAUTEpaTypy (PU3NUECKOro COAEpIKaHMs, CIPaBOYHBIE MaTEpHasbl, PECYpPChl CETH
WutepHer, BianeTs npuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, MIPeoOpa3oBaHuUs
MH(pOpMaLMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
co3aBaTb COOCTBEHHBIE KpPaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHMSI HA OCHOBE
2-3 ucTOYHUKOB HHGOpMaALIMU (HU3MUECKOTO COACPKAHUS, B TOM YUCIE MyOIMYHO
Jenath KpaTKue COOOIIeHHMsT O pe3ysbTraTaX MpOEKTOB MM  YYEOHBIX
VCCJIEIOBAHNUM, IIPU 3TOM TIPAMOTHO MCIOJb30BATh HM3YYEHHBIM IOHITUMHBINA
anmnapat Kypca GU3MKH, CONPOBOKIAATh BHICTYIIJICHUE NTPE3ECHTALUEH;
OpU  BBIIOJHEHUM YYEOHBIX IMPOEKTOB U  HCCIECJOBAaHMM  paclpeneniTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUHU C MOCTABICHHBIMU 3aJa4aMH, CIEIUTH 3a
BBIMIOJITHEHUEM IUIaHA JEHCTBUM, aJ€KBATHO OILEHMBAaTh COOCTBEHHBIM BKIAJ B
NEATEIbHOCTh TPYIIBI, BBICTPaWBaTh KOMMYHUKAaTUBHOE B3aUMOJEHUCTBHUE,
YUHTBIBAsI MHEHUE OKPYXKAIOIUX.

K xonIy oOyuenus B 8 kijiacce nmpeamMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUM:
UCITOJIB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHMSI BEILECTBA, KPUCTAUIMYECKUE U aMOp(QHBbIE
TeJa, HACBIIICHHBIA M HEHACBIIEHHBIN Iap, BIAXHOCTh BO3JyXa, TEMIEPATypa,
BHYTPEHHSISI SHEPIUs, TEIUIOBOM JIBUTATEINb, JJIEMEHTAPHBIN AIEKTPUUECKUM 3apsi,
IIEKTPUYECKOE T0JIE, MPOBOJHUKU U JUDJEKTPUKH, OCTOSHHBIN 3JEKTPUUECKUI
TOK, MarHUTHOE I10JI€;
pasnuyath SABJICHUS (TEIUIOBOE PAaCUIMpPEHUE U CKaTHeE, TeIUlonepenaya, TEIIoBOe
paBHOBECHE, CMAYMBAHME, KaNWUIAPHBIC SBJICHUSA, HCIApPEHUE, KOHJCHCALMS,
IUIaBJI€HUE, KpUCTauM3anuss  (OTBEpJEBAaHME), KHUIEHUE, TeIulonepeaayda



(TemIonpOBOIHOCT, KOHBEKIIUS, U3IIy4YECHHE), ANEKTPU3ALUS Tel,
B3aMMOJICHCTBHUE 3aPA0B, NEUCTBUS IIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHHE,
B3aMMOJICHCTBUE MArHUTOB, IEVCTBUE MArHUTHOTO IOJIS HA MPOBOJHHUK C TOKOM,
AJIEKTPOMAarHUTHas MHAYKIMS) O ONHUCAHUIO MX XapaKTEpHbIX CBOWCTB M Ha
OCHOBE OIIBITOB, JJIEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX (DU3MUECKHX SBICHUNA B OKpY)KAIOIIEM
MUpE, B TOM YHucIie (PU3HUecKre SBICHUS B MPUPO/JIE: TOBEPXHOCTHOE HATSKEHHUE U
KaWUIPHBIEC SBJICHUS B NPUPOJE, KPUCTALIBI B Ipupojae, usinydenue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHKUE pPOCHI, TyMaHa, UHEs, CHETa,
DIIEKTPUYECKUE SIBJIEHUS B aTtMocdepe, 3JIEKTPUUYECTBO JKHUBBIX OPIraHU3MOB,
MarHuTHOE MoJje 3eMid, Aper( MomrocoB, poiab MArHUTHOTO TOJS [ JKU3HHU Ha
3emiie, MOJSPHOE CHSIHUE, NPHU 3TOM IEPEBOAMTH NPAKTUYECKYIO 3aJady B
y4€OHY10, BBIAEIIAT CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUYECKUX SBJICHUM;
ONMCHIBATh H3YYEHHBIE CBOMCTBAa Tel W (PU3MUECKHE SIBICHUS, HCIIOJIb3YS
¢usznyeckue BENUYMHBI (TeMIepaTypa, BHYTPEHHSS DSHEPIUs, KOJUYECTBO
TEIUIOTHI, yAENbHAs TEMJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTA IJIABIICHUS,
yAenbHas TeIIoTa MNapooOpa3oBaHMs, yHeidbHas TEIIOoTa CropaHusi TOIUIMBA,
KOA(Q(QUIMEHT TMOJIE3HOr0 JEHCTBUS TEIUIOBOM MAallMHBI, OTHOCUTEJIbHAA
BJIQXXHOCTh BO3JYyXa, DJJIEKTPUYECKMM 3apsj, CHJIA TOKa, JIJIEKTPHUYECKOE
HaIIpSKEHUE, CONTPOTUBIIEHNE ITPOBOJHMUKA, YIEJIBHOE CONPOTHUBIICHUE BEIIECTBA,
paboTa W MOUIHOCTh DJJEKTPUUYECKOTO TOKa), MpPH OMNHCAHWU MPABUIHHO
TPAKTOBAaTh (PU3MYECKUA CMBICI HCHOJIb3YEMBIX BEJIMYMH, OOO3HAYEHUS U
€IUHULBl (PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIUYMHY C APYTMMHU BEJIUYMHAMHU, CTPOUTH I'paUKH H3YyUEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BEITUUNH;

XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUECKHE SBICHUS U MPOLECCHI, MCIONb3YS
OCHOBHBIE TI0JIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUM CTPOCHHMSI BEILIECTBA,
IOPUHLIMII CYNEPIO3ULMU MoJIeH (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXPAHEHHUS
3apsaa, 3akoH Oma Juid ydacTka 1en, 3akoH J[xoynsa—JIenna, 3aKoH COXpaHeHus
SHEPruH, MPH 3TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMUCHIBATH €rO
MaTEeMaTHYECKOE BBIPAKEHHUE,

OOBACHATh (PU3NYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE
CUTyanuin [IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISBIIATD
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB
c omopoil Ha 1-2 U3yYEHHBIX CBOWCTBA (PU3UUYECKUX SBICHUN, (PUIUUECKHX
3aKOHOB WJIA 3aKOHOMEPHOCTEN;

pemars pacy€THele 3ahaud B 2—3 JEHCTBUS, MCHOJb3Ys 3aKOHbI M (OPMYJIBI,
CBA3BIBAIOIIME (PU3NYECKUE BEIUYMHBI: Ha OCHOBE aHajiM3a YCJIOBHUSA 3aJauu
3aIUChIBATh KPATKOE YCIOBHE, BBIABILSITH HEAOCTATOK JAHHBIX JUIA PELICHUS



3aJa4uM, BBIOMpATh 3aKOHBI U (QOpMyJbl, HEOOXOguUMbIE ISl €€ pelIeHHUs,
IPOBOANUTH PACUETHl U CPABHUBATH MOJYUEHHOE 3HAUYECHUE (PU3NUECKON BEIUYUHBI
C U3BECTHBIMU JJAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIM (U3NYECKUX
METOAOB, HCIONb3Yys ONHCAaHUE MCCIENOBAHUSA, BBIACIATH IPOBEPIEMOE
IPEINOJIOKEHNE, OLICHUBATh MPABUIBLHOCTD MOPSIIKA MPOBEACHHS MCCIIECIOBAHMUS,
JIeNIaTh BBIBOIBI;

IPOBOJIUTH OIBITHI 1O HAOMIOACHUIO (DU3MYECKUX SBICHUA WM (PUINUIECKUX
CBOMCTB TeNl (KanmWUIApHBbIE SIBJICHUS, 3aBUCHUMOCTH JIaBJICHUS BO3IyXa OT €ro
0o0bEéMa, TemmepaTypbl, CKOPOCTH Hpollecca OCTHIBAaHMS M HAarpeBaHusi Mpu
M3JIy4YEHUHU OT I[BE€Ta H3JIy4arolieil (Morjiomamnieii) moBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJBI OT TEMIEepaTyphl >KMIKOCTH U IUIOMAAM €€ TOBEPXHOCTH,
ANIEKTPU3ALMS TN U B3aUMOCHCTBUE IJIEKTPUUECKUX 3apsi/iOB, B3aUMOJIECHCTBHE
MOCTOSIHHBIX MarHWTOB, BU3yaJH3allsi MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO TOJISI HA MPOBOJAHHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHuTa,
CBOICTBA 3JEKTPOABHUTATENs MOCTOSHHOTO TOKa): (JOpMYJIMPOBATH MPOBEPSEMBIC
IPEINONIOKEHUsI, CcOOUpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pYIOBaHUA,
OTIMCBIBATH XOJ1 OTIBITA U (POPMYITHPOBATH BHIBODI;

BBINOJIHATE TPSIMbIE HM3MEpPEHHs] TeMIepaTypbl, OTHOCHUTEIbHON BIIAKHOCTH
BO3/lyXa, CHJbl TOKA, HAMPSIKEHHUS] C HMCIIOJBb30BAHMEM aHAJOTOBBIX NMPUOOPOB U
JaTYNKOB (PU3UUYECKUX BEIMYHH, CPAaBHUBATH PE3yJbTaThl MU3MEPEHUN C yuETOM
3aJJaHHOU a0COJIOTHOM MOTPEIIHOCTH;

IPOBOJIUTH MCCIIEI0BAaHUE 3aBUCMOCTH OAHOM (hU3UYECKON BEITMUMHBI OT APYToi
C HCIHOJBb30BAHMEM TMPSAMBIX HU3MEPEHUH  (3aBUCUMOCTH  CONPOTHUBICHHSA
IPOBOJHMKA OT €ro MAJUHBI, IUIOMIAM TIOTEPEYHOT0 CEYEHUS U YNEIbHOIO
COTPOTUBIICHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA, HIYIIETO Yepe3 MPOBOJIHUK,
OT HampsHKEHWsT Ha MPOBOJHUKE, MCCIEIOBAHHE IIOCIEAOBATEIILHOTO U
HapajyieIbHOTO  COSJMHEHUH IPOBOJHUKOB):  IUIAHUPOBATH  HCCIEIOBAHUE,
coOupaTrh yCTaHOBKY U BBINOJHATH U3MEPEHUS, CIEAys MPEIIOKECHHOMY IUIaHY,
¢ukcupoBaTh pe3yabTaThl MOJTYYECHHON 3aBUCMMOCTH B BUE TaOIUI] U TpaduKOB,
JIeN1aTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIEeIOBaHUS;

IPOBOIUTH  KOCBEHHBbIE  HM3MepeHHs  (PU3MuecKux  BenuuuH  (yAerbHas
TETNIOEMKOCTh BEILIECTBA, CONPOTHUBICHHE IPOBOJHHKA, PabOTa M MOILIHOCTh
AIIEKTPUYECKOT0 TOKA): MJIIAHUPOBATh U3MEPEHUS, COOUPATh IKCIEPUMEHTATIbHYIO
YCTaHOBKY, CJeAysl TMPEeAIO)KeHHONM WHCTPYKUMU, W BBIYUCIATH 3HAYCHHE
BEJIMYUHBI;

coOmoiaTh TpaBWiIa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;



XapaKTEePU30BaTh MPHUHITUIBI JIEHCTBUSI M3YyYCHHBIX NMPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB € OMOPOM Ha UX OMUCaHUA (B TOM YHCJIE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETP, MapoBas TypOWHA, aMIIepMETP, BOJIBTMETP, CUETUUK DICKTPUICCKOU
SHEPI'UH, 3JICKTPOOCBETUTEIbHBIE MPHUOOPHI, HArpeBaTeNIbHBIE SJIEKTPONPUOOPHI
(TpuMepBI), AMEKTPUUECKHUE MPEIOXPAHUTEH, JIEKTPOMATHUT, FJIECKTPOIBUTATEIb
MOCTOSTHHOTO TOKA), WCIIOJIB3yS 3HAHUS O CBOMCTBAaX (DU3WYECKUX SBICHUN W
HE0OX0aMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U M3MEPUTEIbHBIE TPUOOPHI TI0
CXeMaM M CXEMaTU4YHbIM pPHUCYHKaM (OKHJKOCTHBI TepMOMETp, TEpPMOC,
MICUXPOMETpP, TUIPOMETP, JBHUTATEIb BHYTPEHHETO CrOpPaHUs, 3SJIEKTPOCKOTI,
peocTaT), COCTaBJISITh CXEMbl JJIEKTPUUYECKUX IEMEeW ¢ MOCIeNOBaTENbHBIM U
napaieIbHBIM COSAMHEHUEM D3JIEMEHTOB, pa3inyas yCJIOBHbIE O0O3HAYCHUS
AJIEMEHTOB AJIEKTPUUYECKUX LICTIEH;
MPUBOJUTh MPUMEPHl (HAXOIUTh HHGOPMALUIO O MPUMEPAX) MPAKTHUYECKOTO
WCIIOJIB30BaHUS (PU3NUYECKUX 3HAHWUN B MOBCEIHEBHOW JKU3HU ISl 00ECIIeUeHUs
Oe3omacHoCcTH TpU OOpalieHuu ¢ MpuOOpaMu M TEXHUYECKHMHU YCTPOWCTBAMH,
COXpaHEHUs 37I0pPOBbSI W COOJIONEHUS HOPM JKOJIOTHYECKOTO TIOBE/ICHUS B
OKPY>KaroUIEH Cpele;
OCYIIECTBJIATh MOMCK MH(MOpMauu (U3MIECKOro cojepxkanus B MHTepHere, Ha
OCHOBE MMEIOIIUXCSl 3HAHUU U MYTEM CPaBHEHUS JOMOJHUTEIbHBIX MCTOYHUKOB
BBIICNIATh WH(OPMAIUIO, KOTOpasi SBISIETCS MPOTHBOPEYMBON WM MOXKET OBITH
HEOCTOBEPHOM;
WCIIOJB30BaTh IPU  BBIMOJHEHUH YYE€OHBIX 3aJlaHUN  Hay4YHO--TIOMYJISIPHYIO
auTepaTypy (puU3MUecKOro cojepikaHus, CIPABOYHBIC MaTEpHAIbl, PECYPChl CETH
WuTtepHeT, BiameTh mnpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE M KPAaTKHWE YCTHBIE COOOIIEHHs, 00001as
WHPOpMAIIMI0O M3 HECKOJBKUX HCTOYHUKOB (DU3NYECKOTO COJCpP)KaHHS, B TOM
yucie myOJuYHO TPENCTABIATh PE3yJbTaThl MPOSKTHOW WIIM MCCIEA0BATEIbCKOM
JNESATENbHOCTH, MPHA 3TOM TIPAMOTHO HCHOJB30BaTh W3YYEHHBIM MNOHATHUHBIN
anmapar Kypca (GU3MKH, COMPOBOKIATH BHICTYIUICHHE MTPE3CHTAIINECH;
MIPU BBIMOJHEHUH YYE€OHBIX MPOEKTOB U UCCIEIOBAHUN (PU3UUECKUX IPOIECCOB
pacnpenensaTb O0O0S3aHHOCTH B TPYINE B COOTBETCTBHU C ITOCTaBJICHHBIMU
3a/lauaMy, CJICIUTHh 32 BBINIOJHEHUEM IUIaHA JCUCTBUM M KOPPEKTUPOBATH €ro,
aJICKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B JCSITEIILHOCTh TPYIIHI, BRICTPANBATH
KOMMYHHUKAaTUBHOE  B3aMMOJECHCTBUE, TPOSABISASA  TOTOBHOCTh  pa3peliarh
KOH(JIMKTHI.

K xoHI1ly 00yueHus B 9 kJiacce npeaMeTHbIE Pe3yIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHHUIA:



UCIIOJI30BaTh IOHATHUS: CHUCTEMA OTCYETA, MaTepuajgbHas TOYKA, TPAECKTOPUS,
OTHOCUTENIPHOCTh ~ MEXaHMYECKOTO  JBWXKEHHs,  AedopMmanus  (ympyras,
IUIACTHUYECKas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, HEHTP TAKECTH, aOCOTIOTHO TBEPOE TEO, HEHTP TSKECTU TBEPAOTO
Teraa, paBHOBECHE, MEXaHMYECKHe KOJeOaHWsi M BOJHBI, 3BYK, MH(Pa3ByK U
yJIbTPa3BYK, AJIEKTPOMAarHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH, CBET,
OMU30PYKOCTh U JATbHO30PKOCTb, CIIEKTPHI UCIYCKAHUS M TMOTJIOLICHHUs, anbda-,
0eTa- ¥ raMMa-u3JIy4YeHus, U30TOMbI, SIEPHAS DHEPIEeTHKA;

pasnuyaTh siBI€HUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEMHOE JABUXEHUE,
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBUXKEHHUE, CBOOOJAHOE TaJeHUe Te,
PaBHOMEPHOE JBUKEHUE IO OKPY>KHOCTH, B3aMMOJECHCTBHE TE€J, PEAKTHBHOE
JBUKEHHE, KojeOaTenbHOe ABIKEHUE (3aTyXalOUIUe U BBIHYKICHHbIE KOJeOaHus),
pPE30HAHC, BOJIHOBOE  [JIBH)KEHUE, OTPaXXECHHE  3ByKa, IPSIMOJIMHENHOE
pacrpoCcTpaHEHHUE, OTPAXKEHHE W TNPEJIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaXeHHE CBETA, PA3JIOKEHHE OEJIOro CBETa B CIEKTP U CIIOKEHUE CIEKTPAIbHBIX
LBETOB, JUCIEPCHUSl CBETa, E€CTECTBEHHAs pPaJAUOAKTUBHOCTh, BO3HUKHOBEHHE
JMHENYaTOro CHEKTpa M3JIy4eHHs) MO OMHCAHUIO0 MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3MUYECKHUX SIBICHUW B OKPYKaIOIIEM
mupe (B TOM uucie (pu3uMvecKkue SBICHUA B MPUPOAE: NPWIUBHL U OTIUBBI,
nBrkeHrne 1uiaHeT CoOJIHEYHOM CHUCTEMBI, PEaKTUBHOE JBUKEHUE IKUBBIX
OPraHu3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSCEHUE, CEHCMHYECKHE
BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJ, ONTUYECKHUE SIBJICHUS B MPUPOJIE, OMOIOTHUECKOE
JNEUCTBUE BUIUMOTO, YIBTPA(PHUOJIETOBOTO M PEHTTEHOBCKOTO HW3JIy4YEHHH,
€CTECTBEHHbIN pPagUOAKTHUBHBIA (OH, KOCMHUYECKHE Jy4Yd, pPaTUOAKTHBHOE
U3Iy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBHUE PAJAMOAKTHBHBIX W3IyYEHH Ha
OpraHu3M 4YeJOBEKa), MPU ATOM IMEPEBOAUTH MPAKTUYECKYIO 3aady B y4eOHYIO,
BBIICNIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUM;

OMKCHIBATh HW3YYCHHbIE CBOMCTBA Ten U (U3HUECKHUE SIBICHHUSA, HCIOJIb3Ys
¢usznueckue BeNMWYMHBI (CpeAHsII W MTHOBEHHAs CKOpOCTh Tela Mpu
HEPaBHOMEPHOM JIBHJKEHHUH, YCKOPEHHUE, MEPEMEILEHNE, ITyTh, YIJI0Basi CKOPOCTbh,
cuja TpEeHUs, CUJia YIPYroCTH, CUJia TSXKECTH, YCKOpEHUE CBOOOIHOrO MajeHus,
BEC Tela, UMIIYyJbC TeNla, UMIIYJbC CHJbl, MEXaHHYecKas padoTa U MOIIHOCTb,
NOTEHIMAIbHAS JHEPrus Tejla, NOJHATOrO0 HaJ IOBEPXHOCTBIO  3€MIIH,
NOTEHIMAIbHAS JHEPrusl CXKATOW MpYKUHbI, KUHETUYECKAs SHEpPrus, IOJHas
MeXaHU4ecKas SHEprus, NeproJl U YacToTa KojeOaHui, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEJOMIICHUS CpeJibl), TpU
OMHMCAaHUU TPABWIBHO TPAKTOBATH (PU3MYECKUI CMBICT MCIOJB3YEMbIX BEIHYMH,
0003HAaYeHHsT W €IWHULBI (PU3MYECKHX BEIMYUH, HAaXOOUTh (QOPMYJIBL,



CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BEIMYUHAMH, CTPOUTH
rpauKy U3y4YEeHHBIX 3aBUCUMOCTEHN (PM3NUECKUX BEITUIMH;

XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUECKHE SBICHUS U MPOLECCHI, MCIONb3YS
3aKOH COXpPAHEHUs OSHEPruM, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLIHUI
CYHEpIOo3UIIMK CUJI, TPUHIMUN OTHocuTenbHOCTH ["anunes, 3akoHbl HproTOHA,
3aKOH COXPAaHEHHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHHS CBETa, 3aKOHBI
COXpaHEHHUS 3apsiI0OBOTO U MACCOBOTO UHMCEN NPU SACPHBIX PEAKLUAX, MPU ITOM
JlaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBhIBaTh €r0 MAaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBACHATh (PU3NYECKHUE TMPOIIECCHl U CBOWCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyallii MPaKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMUECKUX IIaroB ¢ OMOPOH
Ha 2—3 W3YyYEHHBIX CBOMCTBA (PU3MYECKHUX SIBJICHUM, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemaTh pacy€THble 3ajauyd (ONMHUPAIONIMECSs HAa CUCTEMY U3 2—3 ypaBHEHHH),
UCIIOJB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKIE BEIMUYMHBI: HA OCHOBE
aHaJlM3a yCJIOBUS 3ajaud 3allMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOIINE
WM U30BITOYHBIE JTAHHBIE, BHIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE IS
peuieHusi, MPOBOAUTH PAcCUY€Thl M OIEHUBATH PEATUCTUYHOCTh MOJIYYEHHOTO
3HauYCHUS (PU3NUECKON BETUINHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIU (U3NYECKUX
METO/IOB, HCIOJIb3Yysl ONHCAaHUE HWCCIEAOBAHUS, BBIACIATH IPOBEPSIEMOE
MPEANOJIOKEeHNEe, OLEHNBATh MPABUIBHOCTD MOPSAIKA MPOBEICHUS MCCIEIOBaAHNUS,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHHUIN U ONBITOB;
IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (U3MUECKUX SBICHUM WM (PUIUUECKUX
CBOICTB Teln (M3ydeHue BTOpOro 3akoHa HbroTOHa, 3aKOHAa COXpaHEHHs YHEPTHH,
3aBUCUMOCTh TEpuo/a KOJeOaHWIl MPYKUHHOTO MasTHHKA OT MAacchl rpys3a U
KECTKOCTU TMPYKUHbBl W HE3aBUCHMOCTh OT aMIUIMTYJZIbl MajbIX KoJeOaHUi,
OpSIMOJIMHEMHOE PachpOCTpaHEHUE CBETa, Pa3oXKeHHe Oenoro cBeTa B CIEKTD,
U3y4YEeHHE CBOMCTB M300pa)K€HHsI B TJIOCKOM 3€pKajie M CBONCTB HM300paskeHUs
npeaMera B coOuparomied JuH3e, HAOMIOACHHE CIUIOUIHBIX M JIMHEHYaThIX
CIEKTPOB H3JIYYEHUS): CaMOCTOSITEIbHO COOMpPATh YCTaHOBKY M3 H30BITOYHOIO
Habopa 000py1I0BaHMs, ONUCHIBAThH X0/l OMBITA U €T0 PE3yJIbTaThl, POPMYIHPOBATH
BEIBOJIBL;

IPOBOAUTH MPHU HEOOXOJMMOCTH CEPHUIO MPAMBIX W3MEPEHUM, ONpeessis cpeaHee
3HAYEHUE H3MepsieMOl BeJIMUMHBI ((DOKYCHOE PacCTOSIHUE COOMpAIOIICH JIMH3HI),
000CHOBBIBATh BBIOOD crioco0a u3mepeHus (M3MepUTEILHOTO Mprudopa);
OPOBOJUTh  HMCCJIENOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEIMYMH  C
WCIIOJIb30BAHUEM TMIPSMBIX HM3MEPEHHWH (3aBUCHUMOCTH IyTH OT BPEMEHH TpHU



PaBHOYCKOPEHHOM JIBIDKEHHM 0€3 HadyalbHOM CKOpPOCTH, MEpHoAa KOoJIeOaHHit
MaTEMaTUYECKOr0 MAsITHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJ1a OTPAKEHUS CBETA
OT yINla NaJeHuss M YyIJia MpeIoMJIEHUs OT YyIVIa MaJeHus): IUIAaHHUpPOBATh
UCCJIeIOBAHKE, CAMOCTOSTEIIbHO COOMpPaTh YCTAaHOBKY, (DUKCHPOBATh pE3yJIbTaThl
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJE TaOIUIl U TpaduKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM HCCIIEOBAHUS;

IPOBOAUTH KOCBEHHBbIE M3MEPEHHs (U3NYECKUX BEIUYMUH (CPEAHSsI CKOPOCTh U
YCKOpPEHHE Tejla MpU PABHOYCKOPEHHOM JIBMDKEHHH, YCKOpPEHHE CBOOOJHOIO
najieHusi, KECTKOCTh  MPYXHUHBI, KOIPPUIMEHT  TpPEHUSI  CKOJIbKEHUS,
MexaHuveckas paboTa M MOIIHOCTb, YacToTa M NEpUoJ  KosieOaHui
MaTEeMaTHYeCKOT0 U MPY>XKMHHOTO MAasTHUKOB, ONTHYECKas CujIa coOuparomen
JWH3BI,  PAJAMOAKTUBHBIN  (OH):  IMIAHUPOBATH  U3MEpPEHUs, CcoOupaTh
DKCHEPUMEHTAIIbHYIO YCTAHOBKY U BBINOJHATh U3MEPEHUS, CIEAYS MPEIIOKEHHON
WHCTPYKLMM, BBIYUCIATh 3HAYEHUE BEIMYMHBI M AHAJU3UPOBATh IOJTYYCHHBIC
pPE3yJIbTaThI ¢ YYETOM 3aJaHHOM ITOTPEIIHOCTA H3MEPEHNN;

coOirofaTh MpaBuUiia TEXHUKH O€30MAaCHOCTH NpuU padore ¢ JgabopaTOpHBIM
obopynoBaHuEM;

pasinyaTh OCHOBHBIE MIPU3HAKU M3YUYEHHBIX (PU3UYECKUX MOJEIICH: MaTeprallbHas
TOYKa, a0COIIOTHO TBEPJOE TEJIO0, TOUCUHBIM MCTOUHUK CBETA, Jy4, TOHKAs JIMH3A,
IUIaHETapHAasi MOJENb ATOMa, HyKJIOHHAsI MOJIEJb aTOMHOIO S]1pa;
XapaKTepU30BaTh MPUHIUIBI JCHCTBHUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM HAa HMX OMUCaHUA (B TOM YHCIE: CIOUJIOMETP, NaTYUKU
MOJIOKEHUS, PACCTOAHUS M YCKOPEHMS, pAKETa, HXOJOT, OYKH, IEpPUCKOI,
doToanmapar, ONTHUYECKUE CBETOBOJbI, CHEKTPOCKON, JO3UMETpP, Kamepa
Bunbcona), wucnonb3ys 3HaHHUS O CBOMCTBaX (PU3MYECKUX SBICHUA W
HE0O0X0uMbIe (PU3MUECKHUE 3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl M CXEMATHYHbIE PHCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKHX MPOLECCOB MpHU
pelieHnr Y4eOHO--TIPAaKTUYECKUX 3a/lad, ONTHYECKHE CXEMbl AJI MOCTPOCHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U coOOMparome TMH3e;

OPUBOJUTH TMPUMEPHI (HAXOAUTh HH(OPMALMIO O TMPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU sl oOecreueHus
0e30MacHOCTH TMpHU OOpallleHud ¢ NpubopaMH U TEXHUYECKHUMHU YCTpPOMCTBaMH,
COXpaHEHUS 370POBbS U COONIONCHUS HOPM SKOJOTMYECKOTO TIOBEACHHS B
OKPYKaIOIIEH Cpeae;

OCYIIECTBIISATh TOUCK HHPOpManuu ¢GuU3HUecKoro cojaepxkanus B MHTepHere,
CaMOCTOSITeNIbHO (POPMYJIMPYS MOMCKOBBIN 3aMpoc, HAXOAUTh MyTH OIpeneNeHus
JIOCTOBEPHOCTH MOJYyYEeHHON HWH(GOpMAIMM Ha OCHOBE HUMEIOIIMXCS 3HAHUA U
JOTOJHUTENBHBIX UCTOYHUKOB;



UCIIONBb30BaTh NPU BBIMOJHEHUH YYE€OHBIX 3aJaHUM  Hay4HO--TIOMYJISIPHYIO
JAUTEepaTypy (PU3MUECKOro COAEpIKaHMs, CIIPaBOYHBIE MaTEpHasbl, PECYpPChl CETH
WutepHer, BianeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
UH(pOpPMAILIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(GOpPMaIIMU U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO COJEPIKAHUA, MyOIUYHO
NOPEICTaBISTh Pe3yJbTaThl MPOEKTHOW WM HMCCIEAOBATEIbCKON IESITENIbHOCTH,
IpY 3TOM IPAMOTHO UCMOJIb30BATh U3YYEHHBIN MOHATUHHBIN aImapar u3y4aeMoro
pasgena (U3UKM M COMPOBOXKAATH BBICTYIUIEHHE TMpE3eHTalueld ¢ y4EéTom
0Cc0OEHHOCTEH ayIUTOPUHN CBEPCTHUKOB.
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» ®usuka, 7 knace/ [epsimkun A.B., O61iecTBO ¢ OrpaHu4eHHOMN
OTBETCTBEHHOCTHIO «M3/1aTe€nbCTBO «DK3aMEH

» Gusuka, 8 knacc/ [lepoeimkua A.B., O0I1eCTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «J[PODAY; AkinonepHoe odiiecTBo «M3aaTenbcTBO
«IIpocsemieHue»

» dusuka, 9 xknacc/ [eppimkuna A.B., I'ytauk E.M., O6miecTBO ¢ orpaHuYeHHOM

OTBETCTBEHHOCTHIO «J[PODA»; AxuimonepHoe o61miecTBo «3mareascTBo

«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

7 KIIACC

1.Pabouas mporpamma.

2. [Iporpammbl ocHOBHOTO 00111er0 00Opa3oBanus. Pusuka. 7 — 9 kiaccel
(aBTopsl:A.B.ITepoeikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHUH C BEIOPAHHBIM YU4EOHUKOM:

4. Iepoikun A.B. ®usnka. 7 knacc. YueOHUK 1t 0011e00pa3zoBaTeIbHBIX
yupexaenuit . M.:JIpoda. 2011

5. Jlykamuk B.W. Co0opHHK BOTIPOCOB U 3aja4 1o ¢pusuke. 7-9 ki. — M.:



[Ipoceemienue, 2010. —192c¢.

8 KIIACC

1. Pabouas mporpamma. @usnka. 7 — 9ximaccel: yaeOHO-METOIUIECKOTO TTOCOOUS
/coct.TuxonoBaE.H. — 2-e u3a.,crepeorumn. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammbr ocHOBHOTO 0011er0 oOpa3oBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsl:A.B.ITepeimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHUH C

BBIOPaHHBIM YUEOHUKOM:

4. Ilepoiikun A.B. ®uzuka. 7 knacc. YueOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexaenuit . M.:JIpoda. 2011

5. Jlykammk B.U. COopHUK BOmpocoB 1 3ama4 no ¢usuke. 7-9 ki — M.
[Tpocsemenune, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEbHBIE U KOHTPOJIbHBIC
pabothl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Actaxopa T.B. ®uzuka. 7 knacc. JJabopatopubie padoTsl. KOHTposIbHBIE
3aganus. —Caparos:Jlunei, 2014.

8. «KonTponbsHO-u3Meputensusie Matepuansl. Pusuka. 7 kiacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaeOHo-MeToaudeckoe nocooue/ A.E. Mapos.-

M.: dpoda, 2011.- 123c.:



10.A.B. Ilepoimkun ®usuka-8ki 2017 M. Ipoda

11.H.B. ®unonoBuu Metoanueckoe mocodue 2015 M. Jlpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTenbHbIE U KOHTPOJIbHBIE paOOTHI-8
kiacc 2017 M. lpoda

13.B.B. lllaxmaTtoBa ,0.P. llledep duarnoctuyeckue padbothl -8 kitacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. ITo3oiickuit Coopark Bomnpocos u 3a1a4

2015 M. Ipoda

9 KITACC

1. PaGouas nporpamma. @usuka. 7 — 9kiaccol: yueOHO-METOJUYECKOTO TOCOOUs
/coct.TuxonoBaE.H. — 2-e u3z.,crepeorun. —M.: [poda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 06111ero oOpa3oBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsi:A.B.ITepobiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBHUH C BEIOPAHHBIM YUEOHUKOM:

4. Tlepwiikun A.B. ®uzuka. 7 knace. YueOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexaenuit . M.:JIpoda. 2011

5. Jlykammk B.U. COopHUK BOmpocoB 1 3a1a4 no ¢usuke. 7-9 ki — M.
[Tpocsemenune, 2010. —192c.

6. Kupuk JI.LA. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEbHBIE M1 KOHTPOJIbHBIC

pabothl. —5-¢ uznanue,- M.MJIEKCA, 2013.



7. ActaxoBa T.B. ®uzuka. 7 knacc. JJabopatopubie padoTsl. KOHTposIbHBIE
3amanusi. —Caparos:Jluieii, 2014.

8. «KonTponbHO-u3Meputensusie Matepuansl. Pusuka. 7 kiacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedbHo-meroaundeckoe mocooue/ A.E. Mapos.-

M.: dpoda, 2011.- 123c.:

KoHnTponbHbIe 1 caMOCTOATEIbHBIE PA0OTHI MO (U3HKE. 9 Kiacc: K ydeOHUKY
A.B. Ileppimikuna, E.M. I'ytHuk «®usuka 9 knace» / O.U. I'pomiesa. — M.
M3narenscTBO «OK3ameny, 2014,

Tectel o pusuke. 9 knace: k yueOHuky A.B. Ilepeimkuna, E.M. I'yTHuK
«Pusuka

9 xmace» / O.H. I'pomrieBa. — M.: U3natensctBo «OK3amen», 2010.

dwuzuka. 9 kmacce. TemaTudeckue TeCTOBBIC 3aanusl 711 moaArotoBku K ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — SApocnasis: OO0 «Akagemus
pa3BuTus», 2014.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

7 KITACC

. bubnunoreka — Bc€ o npeamery «duznka». — Pexum nocryna:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru



3. Equnas kosiekiust udpoBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum

nocryma: http://school- collection.edu.ru

4. lHTepecHbIe MaTepralibl K ypokaMm (PU3UKH M0 TeMaM; TECTHI TI0 TEMaM;
HarJIsAHbIe TOCOOUS K ypokaM. — PesxxuMm noctymna: http://class-fizika.narod.ru

5. [ludposeie oOpazoBaTenbHBIC pECYpChl. — Pexum goctyna:
http://www.openclass.ru

6. DnekTpoHHbIe YueOHUKY 110 Pusnke. — Pesxxum nocryma: http://www.fizika.ru
8 KJIACC

1. bubaunoteka — Bc€ o npeamery «dusnkay. — Pexum goctyna:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru

3. Equnas kosmiexiust nudpoBbIX 00pa30BaTeNbHBIX pecypcoB. — Pexxum

noctymna: http://school- collection.edu.ru

4. nTepecHble MaTepralibl K ypokam (PU3UKH MO TeMaM; TECTHI TI0 TEMaM;

HarJsAHbIe TOcOOUs K ypokam. — Pesxum goctymna: http://class-fizika.narod.ru

5. udpossie oOpazoBaTenbHbIe pecypchl. — Pexxum gocrymna:

http://www.openclass.ru



6. DnexkTpoHHbIe yueOHUKH 110 ¢usuke. — Pexxum nocryna: http://www.fizika.ru

9 KIIACC

1. BuneoonsiTsl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

2. Enunas komuiekuus nudpoBbIX 00pa3oBaTelbHbIX pecypcoB. — Pexxum

nocryma: http://school- collection.edu.ru

3. NHTepecHbie MaTepualbl K ypokaM (PU3UKU [0 TEMaM; TECTHI [0 TeMaM;

HarJIsAHbIE TOCOOUS K ypokaM. — PexxuMm noctymna: http://class-fizika.narod.ru

4. Iludpossie 0O6pazoBaTenbHbIE pecypchl. — Pexxum mocrtyma:

http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKH 10 (usuke. — Pexxum nocryna: http://www.fizika.ru

6./lucranimonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KJ1acc.



CerteBoe oOpa3zoBaTenbHOe cooliecTBo. http://www.openclass.ru/node/109715

7. Enunas kosuiekiust udpoBbIX 00pa30BaTENbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanpHbIl EHTP WHHOPMALIMOHHO-00Pa30BaTENbHBIX PECYPCOB.

http://www.fcior.edu.ru/

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

10. I'azera «1 cenTa0ps» Matepuaisl o gusuke. http://archive.1september.ru/fiz

11. Aaumanuu pusndeckux o0bekToB. http://physics.nad.ru/
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