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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uMKe Ha YpPOBHE OCHOBHOTO 0OIIEro o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE IOJOXEHUU M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON MPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHOi paboueil mporpaMMbl BOCIUTaHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HANpaBIeHO Ha (HOpPMHUpPOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCA W OpraHU3alui0 HM3yYEHHUS
(Gu3MKU Ha JESITeIbHOCTHOW OCHOBE. B mporpamme mo (u3uke yUUTHIBAIOTCS
BO3MOXXHOCTH Yy4eOHOro mnpeamera B peanuzanuu TpedoBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111er0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET paclpeesieHle yueOHOro MmaTepuaa
1o rogaMm oOy4yeHus (MO Kjlaccam), mpeajaraeT MpUMEpPHYIO MOCIe0BaTENbHOCTD
U3y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOIO COJEPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usuke paszpaboTaHa € LETbI0 OKa3aHUS METOAMYECKOU
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uszrKa SBIAETCA CUCTEMOOOPA3YIONINM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
PEIMETOB, MOCKOJIbKY (PU3MUEeCKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, Onosiorueit, acTpoHoMuel u pusnyeckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, MPEJOCTABIACT Hauboyee siCHbIC
o0Opa3sibl MPUMEHEHUSI HAYYHOTO METO/a MO3HAHUs, TO €CTh Croco0a MoTydeHuUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYpe OOIIETO
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

WN3yuyenne @u3ukun Ha 0a30BOM ypOBHE IMpeAINoJiaraeT OBJAJCHHE
CIIEYIOIIMMU KOMIIETEHTHOCTSAMH, XapaKTEPHU3YIOUIMMU €CTECTBEHHOHAYYHYIO
IPAMOTHOCTB:

e HAy4HO OOBSCHATD SBIICHUS;

e OLICHMBAThH U IOHUMATh OCOOEHHOCTH HAYYHOI'O HCCIIE0BAHNUS;

e HHTEPNPETHUPOBATH  JIAaHHBIE W UCIOJb30BATh  HAYYHBIE
JIOKa3aTeNbCTBA JJIsl TOTYUYEHHUS BBIBOIOB.

Henun wusyuenus (U3MKK Ha YpPOBHE OCHOBHOTO 00mero o0Opa3oBaHUS
onpenenenbl B KoHuenuuu mnpenogaBaHusi ydeOHoro mnpeamera «duszuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Pocculickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  00I€00pa30BaTEIbHbIE IPOrPAMMBI, YTBEPKIAEHHON pelIeHuEM



Konnerun Munncrepctsa npocsemienus Poccuiickoii @enepanuun (poToKoa OT 3
nexadbps 2019 r. Ne TTIK4BH).
eau n3yyeHus pusuKku:

MPUOOPETCHHE WHTEpPEca W CTPEMIICHHSI OOYYarOMMXCSA K HAyYHOMY
U3YYCHHUIO TIPUPOJIBI, PAa3BUTHUE WX HWHTEIUICKTYaJbHBIX M TBOPYCCKHUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC MO3HAHUSA U (POPMUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
(bopMHUpOBaHUE HAYTHOTO MUPOBO33PEHUS KaK pe3yiIbTaTa U3y4eHHUsS] OCHOB
CTPOEHUS MaTepPUH M PyHIAMEHTAJILHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TIPEICTABICHUNA O POIM (UIMKU IS PA3BUTHS JAPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCcCHOHATBHOM JCSATCIIBHOCTH, CBI3aHHOW C (DM3UKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUH.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOTO
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3aaaY.

NpPHOOPETCHHE 3HAHMA O JINCKPETHOM CTPOCHWUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

nproOpETeHNEe YMEHUN OIMUCHIBATh U OOBSICHATH (PU3NUCCKUE SBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOEHHE METOJIOB pEIICHUS MPOCTEUIINX pacuyETHBIX 3aJad ¢
UCTIOJIh30BaHUEM (DH3MUECKUX MOJCNeH, TBOPUYECKHX H MPAKTHKO-
OpPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIONATh IPUPOIHBIC SBICHUS W BBITIOIHATH OIBITHI,
nabopaTtopHbie pabOTBl W  JKCIEPUMEHTAJIbHBIC HUCCICOBAHHUS C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX IPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel HU3NIEeCKOro COAep’KaHus,
BKJIOYast MHPOPMAIIMIO O COBPEMEHHBIX JIOCTIXKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlIEHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepaMu IpodecCHoHaTbHON AeATeIbHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbId YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helemo), B 8
kiacce — 68 wacoB (2 yaca B Heneno), B 9 kiacce — 102 gaca (3 gaca B Heeo).



[Ipennaraemslii B mporpamme no (pu3uke nepedeHsb J1abopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTENb JAENaeT BEIOOP MPOBEICHNUS
7a00paTOpHBIX PAabOT M OMNBITOB C YYETOM HHIAUMBUIYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUcKa 3KCIEPUMEHTANbHBIX 3aJlaHUi, MpeAslaraéMbIX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOI0 YK3aMEHA 110 (PU3UKE.



COAEPKXAHUE OBYUYEHUA
7 KITIACC

Pa3nen 1. ®u3nka u e€ poib B NO3HAHUM OKPYKAOIIEr0 MHPA.

®usuka — Hayka O npupone. SBieHus npuponasl. PusnyecKue SABICHUA:
MEXaHWYECKUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3mepenue ¢usmyeckux BennuuH. Dusmueckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHas cuicTeMa eIMHUII.

Kak ¢usuka u japyrue ecrecTBEHHblE HAyKHM U3Y4alOT MPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] TO3HAHUS: HAOJIOJEHUE, MOCTAaHOBKA HAY4YHOIO
BOMPOCA, BBIJBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, 00BICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NYECKUX SIBJICHUHN C TOMOUIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHUYeCcKHUe, TEIUIOBbIC, DJEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSI.
2. @usnyeckue NpuOOPHI U MPOIeAYypa MPSIMbBIX U3MEPEHU I aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimeol.
1. OmnpeneneHue HEeHbI ACICHUS KBl U3MEPUTETHLHOTO pUdopa.
2. M3mepenue paccTOsHUM.
3. H3mepenue 00bEMa KUIAKOCTH U TBEPIOTO TEA.
4. OnpenerneHne pa3zMepoB MaJlbIX TEL.
5. W3mepeHune temmepaTypbl OPU IOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JNaTYrKa TEMIEPATypPHl.

6. IIpoBeneHne ucciaenoBaHUS O IMPOBEPKE TMIIOTE3bIL: JAJBbHOCTH IOJIETA
HIapvKa, MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbIle, YeM OOJIbIe BBHICOTA
IIyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeleHHUs 0 CTPOEHUH BelllecTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OmbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBfA3b CKOPOCTH JIBUJKEHHS YacTUL C
Temmeparypoil. bpoyHoBckoe nBmwxkenue, muddysus. BzanmopeiicTBue dYacTwil
BEILIECTBA: IPUTSKEHUE U OTTAIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME ra30B, KUIAKOCTEW M TBEPABIX
(KpUCTAIIIMYECKUX) Tell. B3auMocBs3b MeXay CBOMCTBaMM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jlemoncmpayuu.

1. HaGmoneHnne OpoyHOBCKOTO JBUKEHHUS.



2. HaGmonenue nuddyszun.
3. HaOmronenuwe  sBICHUM,  OOBACHSIOIIUXCA  TMPUTSKEHUEM WU
OTTAJIKUBAHMEM YaCTHI] BEIIECTRA.

Jlabopamopnuie padbomot u onvimol.

1. OueHka jJuamMeTrpa aToMa METOAOM pPsAaoB  (C  HCIHOJIb30BaHUEM

¢dotorpaduii).
2. OnbIThI O HAOIIOIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITH IO OOHAPYKEHUIO EUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHMUSL.
Pasnen 3. /IBuskeHue u B3anmMojeiicTBue TeJl.
Mexannueckoe JBIKEHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBHKCHUE.
Cxopoctb. CpenHssi CKOPOCTh NMPU HEPABHOMEPHOM JBIXKEHUU. Pacd€Tr myTu u
BPEMEHHU JIBHKCHUS.
SBnenve wHepuuu. 3aKOH WHepuuU. B3aumoneicTBue Ten Kak MpUYUHA
U3MEHEHHUS CKOPOCTH JBIDKCHHMS Teil. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTtHOCTH BemiecTBa. CBSI3b IJIOTHOCTH € KOJWYECTBOM MOJIEKYJ B EIUHUIIE
00BéMa BelecTna.
Cuta Kak XapakTepucTHKa B3aummojaeucTBus Teil. Cuiia ynpyrocTH W 3aKOH
I'yka. M3Mepenne cuiibl C TIOMOIIBIO JUHAMOMETpa. SIBIeHHE TATOTEHUS U CUja
TshkecTd. Cuia TSKECTH Ha Apyrux niaHerax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmroneHne MexaHU4eCKOro IBMXKEHUS Tea.
2. HM3MepeHune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUSL.
3. HaGmronenwue siBineHUsI HHEPITUU.
4. HaOmroneHue n3MeHEeHUsI CKOPOCTH MPY B3aUMOJICHCTBHUH TEJl.
5. CpaBHEHHE Macc IO B3aUMOJICCTBUIO TEJ.
6. CnoxkeHue Cul, HallpaBJICHHBIX IO OJTHOW MPSIMOM.
Jlabopamopnuie pabomot u onvimel.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOIO IBUKEHUS (IIApUKA B )KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpeneneHue cpeqHEl CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuka Io
HaKJIOHHOM IIJIOCKOCTH.
Onpenenenue WIOTHOCTU TBEPOTO Tea.

4. OnbIThl, NEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsixkeHus (medopmanuu)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI TPEHUSI CKOJBXKEHUS OT
Beca TeJla U XapakTepa CONPUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. /laBiieHue TBEPABIX TeJ, sKUAKOCTEN M ra3oB.



HaBnenune. CriocoObl yMEHBILIECHUS U YBEIMYECHMS JaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT o00bEMma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, JXKUAKOCTAMU WM razamu. 3akoH llackans. ITneBMarmueckue
MaluHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT IIyOuHBL. ['Mapocrarnyeckuii
napanokc. Coobmiaromuecs cocyasl. ['uapaBinuyeckue MEXaHUu3Mbl.

Atmocdepa 3emunn u armocepHoe gasinenue. llpuumHbl CyliecTBOBaHUS
Bo3aymiHON o6onouku 3emau. OnwiT Toppuuennu. M3mepenue aTtMochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(HEPHOr0 JaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOro 1aBJICHUS.

JlelicTBHE )KMIKOCTH W Ta3a HA MOTPYKEHHOE B HUX Teno. BrITankuBaronas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPBI.

Ilepenaya naBiaeHuUs KUIKOCTHIO U Ta30M.

CooOmaromyecs CoCy/Ibl.

I'mppasinueckuii pecc.

[IposiBnenue nericTBusi aTMOC(HEPHOTO JIABJICHUSI.

3aBUCUMOCTb BBITAIKUBAIOIIEH CHUJIBI OT 00BbEMA MOTPYKEHHON YacCTH

S T o o

T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CHIIBI BECY BHITECHEHHOU KUKOCTH.

8. YcIlOBHE IJIaBaHUA TEJI: IJIABAHUE WJIU NOTPYKEHUE TE B 3aBUCHUMOCTH
OT COOTHOILIEHUS IIJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimeol.

1. HWccnenoBanue 3aBUCMMOCTH Beca Tejia B BoJie OT 00bEMa MOrpyXKEHHOM B
AKUJKOCTh YaCTHU TeNa.

2. OmpeneneHue  BBHITAJKMBAIOIMICH  CHJIBI, JICHMCTBYIOIIEH HaA  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, ICHCTBYIOIIEH Ha TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpITbl, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIONIEH CHIIBI,
JICUCTBYIOIICH Ha TEJO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B JKUIIKOCTD
YaCTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCcTpynpoBanue apeomMerpa WIM KOHCTPYUPOBAHUE JIOAKHM U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. Pabora 1 MOIIHOCTH. DHEPrus.

Mexanndeckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio

~

paBHOBecusi pbluara. llpumeHeHue mpaBuia paBHOBECHs pbluara K OJIOKY.



«3onoroe npasuno» Mmexanuku. KII/[ npoctsix Mmexanu3moB. [IpocTeie MeXaHU3MBI
B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W NOTEHOHANBHAS  DHEPTHS.
IIpeBpamienne 0OTHOrO BHJIa MEXaHUYECKOW YHEPTUM B APYroi. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumephl NpOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimol.

1. Onpenenenue pabOTbl CHIIbI TPEHHs NMPU PABHOMEPHOM JBH)KEHUU TeJa

110 TOPU30OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycinoBui paBHOBECHS pblyara.
3. Usmepenue KIIJ] HaKIOHHOM MIOCKOCTH.

4. I/I3yquI/I€ 3dKOHAa COXPaHCHUA MEXaHUYECKOM OHCPIrun.
8 KUIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJd. OmNbIThbl, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUHU.

Mopenu TBEPIOro, S>KHIKOTO H Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdusie tena. OObsiCHEHWE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHHN MOJEKYIIPHO-KUHETUYECKOW TEOPHH.
CmaunBaHu€e U KaWJUISIPHBIE SIBJICHUS. TemIoBoe pacCIupeHUE U CKaTHUE.

Temneparypa. CBs3b TEeMHEPATYpPhl CO CKOPOCTHIO TEIMJIOBOTO JABUKEHHS
yactuill. BHyTpenusis sHeprus. CnocoObl W3MEHEHUS BHYTPEHHEW SHEPTUH:
TEIUIONepeaua 1 coBepiieHrne padoTel. Bunibl Terionepeaaun: TeronpoBOHOCTb,
KOHBEKLIHSI, U3TTyUYCHHE.

KomngectBo Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IUIABJICHUS.
[TapoobpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JIaBJICHUS.

BnaxHocTh Bo3myXa.

DHeprus TOIUINBA. Y JebHas TEIJI0Ta CTOPAHUSL.

[Tpuauner padotel TemmoBbix aurareneid KIIJ[ TtemmoBoro pBurartens.
TermioBble IBUTATENIH U 3aIUTA OKPYKAIOIIECH CPEBI.

3aKOH COXPaHEHUS U MPEBPAIIEHUS SHEPTUU B TEILUIOBBIX MTPOLECCAX.

Jemoncmpayuu.

1. HaGmoneHnne OpoyHOBCKOTO JBUKEHHUS.



Ha6monenue nuddyszuu.

HaGmronenne sBieHU CMauyuBaHUS U KAMUISPHBIX SIBJICHHHA.
HabmroneHne TerioBoro pacupeHus Tell.

W3meHeHne naBieHUs Ta3a MpU U3MEHEHWH O0BhEMA M HAarpeBaHUH WU

LAl o

OXJIAXKICHUH.
[IpaBuiia u3mMepeHus TeMIepaTyphl.

Buabr remonepenayn.

OxnaxxaeHue npu COBEpUICHUU pabOTHI.

HarpeBanue npu coBepiiieHuu padOThl BHEIITHUMU CUJIAMHU.

10. CpaBHEHHUE TETUIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HaGmronenue KumeHus..

12. HaGmroieHre mocTOSHCTBA TEMITEPATYPhI MPH TIIABICHUU.

13. MoJies1 TEITIOBBIX IBUTATEIICH.

Jlabopamopnuie pabomot u onvimol.

1. OnbITHI MO 0OHAPYKEHUFO ACHCTBUS CHUIJT MOJIEKYJIIPHOTO TTPUTSIKEHUS.

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAILIOB MOBAPEHHOM COJIM WJIH caxapa.

3. OmnbITHl MO HAOIIOJEHUIO TETUIOBOTO PACIIMPEHUs Ta30B, KUIKOCTEH U

L © N D

TBEPABIX TEI.

Omnpenenenue AaBiIeHMs BOo3AyXa B 0aJUIOHE MIMPHUIIA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00BbEMa M HATPEBAHMS WIIA OXJIAKICHHUS.

6. I[IpoBepka rumnoTe3bl IMHEWMHON 3aBUCUMOCTH IJIUHBI CTOJIOUKA KUIAKOCTH

B TEPMOMETPUYECKOI TpyOKe OT TeMIiepaTyphl.
7. Habmronenne wW3MeHEHHs BHYTPEHHEW OSHEpPrud Tela B pe3ylbTaTe
TEIUIoNepe aur U paboThl BHEIIIHUX CHII.

8. HccnenoBanue sBIIEHHUS TEIJIOOOMEHA MPU CMEIIMBAHUHU XOJIOJAHOW U

ropsiueu BOJIBL.

9. OmpeneneHue  KOJMYECTBA  TEIUJIOTHI, IOJYYEHHOTO BOJON  IpH

TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM IIUITHHIPOM.

10. OnpeneneHue yaenbHON TEMTOEMKOCTH BEIIECTBA.

11. MccnenoBanue nponecca nenapeHusl.

12. OnpeneneHne OTHOCUTEIBHOM BIaKHOCTH BO3yXa.

13. OnpenenexHue yaeIbHOW TEIUIOTHI IUIABJICHUS JIb/IA.

Pa3znen 7. DiiekTpruecKkue 1 MATHUTHbIE SIBJICHHSA.

Onektpuzauust Teda. [[Ba pona anexkTpuyeckux 3apsoB. BzaumopeicTBue
3apspKeHHBIX  Tell. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aMMOJIECHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsixk€HHOCTh anexkrpudeckoro noiis. [IpuHiun
CYNEepHO3ULMHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snexktpudeckux 3apsigoB. DIEMEHTAPHBIN AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. I[IpoBOOHMKM UM  JHUDJIEKTPUKU. 3aKOH  COXPAaHEHHS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBICHUE BellecTBa. 3akoH Oma
1151 ydacTka uenu. [locnegoBarenbHOE U apauieibHOE COEAMHEHUE TTPOBOJHUKOB.

PaGora u MONIIHOCTH dJEKTPUYECKOTO ToKa. 3akoH Jlxoyns—JleHia.
DneKkTpuuecKue ey U NOTpeOUuTeNu IMEKTPUIECKOM sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMoieicTBUE MTOCTOSTHHBIX MAarHUTOB. MarHuTHOE
rojie. MarouTHoe mojie 3eMJIM M €ro 3HaueHue I KU3HM Ha 3emiie. OIBIT
Opcrena. MarauTHoe MoJie AIEKTPUIECKOro Toka. [[pumMeHeHre 31eKTpOMarHuToB
B TeXHUKE. J[eliCTBME MAarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSIHHOTO  TOKa. Mcrmosib30BaHUE  DJIEKTPOABUTATEEd B  TEXHUUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel @Papajies. SBneHue 3aekTpoMarHuTHOW uHAyKiuu. [IpaBuio Jlenna.
DIIEeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpHU3alus Tell.
JIBa pojia 3JeKTpUUECKUX 3aPsAI0B U B3aMMOJICUCTBUE 3aPSIKEHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS MHTYKIIMS.
3aKOH COXpaHEHMS JIEKTPUUECKUX 3aPs/I0B.
[IpoBOAHUKH U AUAIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO IOJIS.
HcToYHMKH TOCTOSSHHOTO TOKA.
JIelicTBUA 3JIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUMN TOK B )KUIKOCTH.
. ['a30BbIi1 pa3psia.
. I3mepenue criibl TOKa aMIIepMETPOM.
. I3mepenune 3eKTpuIecKoro Harps>KEHHUST BOJIbTMETPOM.
. PeocTtat n MarasuH cOnpOTHBIEHUN.
. BzaumopencTBre noCcTOSTHHBIX MarHUTOB.
. MopaenupoBaHHe HEBO3MOXKHOCTH Pa3ACICHUS IMOJIOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX ITOJIEH OCTOSHHBIX MArHUTOB.

OmneiT Opcrena.

MarauTHoe 1oJjie TOKa. DNEKTPOMArHuT.

JlencTBME MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb IOCTOSTHHOTO TOKA.

HccnenoBanue SBIEHUS JIEKTPOMArHUTHOW UHIYKIIUH.

OmnbiTer @apanes.

3aBUCUMOCTh HANpPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUWM €ro
BO3HUKHOBCHHUS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONEHUIO DJICKTPU3ALUM Tl MHAYKIUEH W Tpu
CONPUKOCHOBEHUHU.

UccnenoBanue nAEUCTBUS AIEKTPUUECKOTO TIOJI HA MPOBOJHUKUA H
JARJIEKTPUKH.

Coopka u mpoBepKka padOoThI AIEKTPUUECKON 1IETTH MOCTOSIHHOTO TOKA.
N3Mmepenue u peryanpoBaHue CUIIbI TOKA.

N3Mepenue u peryanpoBaHuE HAMPsIKEHUSI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Y€pEe3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb AIEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHUKA OT €ro JJMWHBI, IUIOWAAUd MONEPEYHOTrO
CEYEHUs U MaTepHaa.

[IpoBepka TmpaBWIa CIHOXKEHHS HANPSDHKECHUM TIPU  IMOCIEIOBATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIEIBbHOM COEAUHEHHU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UIYIIEr0 Yepe3 pe3ucTop.
OnpeneneHre MOIIHOCTH  DJIEKTPUUECKOrO TOKa, BBIAEISAEMONM Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ] narpeBatersi.

HccnenoBanre MarHuTHOrO B3aWMOJIEMCTBUS ITIOCTOSIHHBIX MATHUTOB.
N3ydyenne MarHWTHOrO TMOJS  TOCTOSIHHBIX ~ MAarHUTOB IIPU  HX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS 3JIEKTPUYECKOTO TOKAa HA MATHUTHYIO CTPETIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHWJIBI  B3aUMOJCHCTBHS
KaTYyIIKHA C TOKOM U MarHuTa OT CUJIbl TOKA U HAIIPaBJICHUS TOKA B KaTYILKE.

18. M3yueHue nencTBUs MAarHUTHOIO M0JI HAa IPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3yuyeHue padoThl AIEKTPOABUTATES.

20. M3smepenne KIIJI 351eKTpOaABUTaTEIbHOW YCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIIHH:
VICCIIEIOBAHME W3MEHECHUM 3HAYEHUs W HAIpaBJICHUS WHIYKLUMOHHOIO

TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckne siBJeHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHWYECKOTO0 JIBUKEHUS. PaBHOMEpHOE MPSIMOJIMHEUHOE
nBrkeHrne. HepaBHOMepHOE mpsiMOMHEHOE nBuxkeHne. CpeaHsisi ¥ MTHOBEHHAs
CKOpOCTb TeJia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenune. PaBHOyckopeHHOe mpsMoiuHelHoe ABuxkeHue. CBoOoaHOe
najgenue. Onbitel ["anues.

PaBHOMepHOE ABMIXKEHHE TO OKpY>KHOCTU. Ilepwon m vactora oOparieHus.
JIuneliHas u yriioBas ckopocTh. LIeHTpocTpeMHTENIbHOE YCKOPEHHE.

[Tepsoiii 3akoH Hetorona. Bropou 3akon Herorona. Tperuii 3akon HeroToHa.
[TpuHUMI CynIEeprO3ULINU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUSI CKOJIbKEHUS, CHIIA
TPEHUS MOKOS, IPYTUe BUABI TPEHUS.

Cuna TSOHKECTH U 3aKOH BCEMHUPHOTO TITOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHud. JBmxkenue muaHer Bokpyr ConHpa. IlepBas kocMHuueckass CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOUKH. AOCoNOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3Menenue umiynbca. Mmynbc cuibl. 3aKOH COXpPaHEHHS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckasi paboTa W MOIIHOCTh. PaboTa cuil TSKECTH, YNPYTrOCTH,
Ttperusi. CBsi3b dHEpruu U padotel. [loTeHIManbHas SHEPTUS Tea, TOJIHATOTO HaJ
MMOBEPXHOCTHIO 3eMiM. [loTeHIIManpHas sHeprust c:xkatou npykuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPruu. 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPIuu.

Jemoncmpayuu.

1. HabmroneHrne MeXaHUYeCKOTO JBMKEHUS Tela OTHOCUTEIBHO Pa3HBIX Tel

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

CpaBHeHME MyTel W TPACKTOPHUM JBUKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO IBUKEHUS.
HccnenoBanue npru3sHaKkoB paBHOYCKOPEHHOT'O JBUKECHUS.

HaGmonenue nBrxeHus Tena no OKpy>KHOCTH.

HaGmtonenrne MexaHM4eCKUX SIBJICHUH, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PpPaBHOMEPHOM U  YCKOPEHHOM  JBHKEHUU
OTHOCUTENBHO KaOMHETa PU3KKH.

3aBUCUMOCTh YCKOPEHHS TeJla OT MaccChl Tella W JACHCTBYIOIIEH Ha HETO
CUJIBI.

HaGmronenne paBeHCTBA CUIT TTPU B3aUMOICHCTBUM TEJI.

HN3meHenue Beca tena mpu yCKOPEHHOM JIBUKECHUU.

[lepenaya nmirysibca npu B3aMMOJAECHUCTBUU TEIL.

[IpeobpazoBaHus SHEPTUU TIPU B3AUMOICHCTBUU TEJ.

CoxpaHeHue uMnyJibca IMpu HEYIPyTroM B3aUMOIECHCTBUH.

CoxpaHeHre UMITYJIbca MPU a0COJIFOTHO YIIPYTrOM B3aUMOJICHCTBUU.
HaGmroienre peakTHBHOTO JIBHYKCHUSI.

CoxpaHeHrne MeXaHU4eCKOUW SHEPTryuu IPH CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUYECKON SHEPTUH MPU IBUKEHUM Teja MO/ 1eHCTBUEM
MPYKUHBI.

Jlabopamopnuie pabomot u onvimeol.

1.

KoncTpyupoBanue Tpakra Jjisi pa3roHa W JajJbHEUIEro paBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

OmpeneneHue CpeaHE CKOPOCTH CKOJBKEHUS OpycKa WM JIBHDKCHHS
IIapyKa 1Mo HAaKJIOHHOM TIJIOCKOCTH.

OmpeneneHue yCKOpPEHUsI Tejla TMPU PABHOYCKOPEHHOM JIBHOKCHUH 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBHCMMOCTH MYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka TrHUIIOTE3BI: €CIM TMPH PABHOYCKOPSCHHOM JBIDKCHHH 0e3
HAYaJIbHOM CKOPOCTH TYTH OTHOCSTCS KaK psSJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMECHH OJIMHAKOBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TPEHUS CKOJBXKEHHS OT  CHIIBI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenencane kKo3HPUITMEHTA TPEHUS CKOJIBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

OmnpenencHue paboThl CHIIBI TPEHUS TP PABHOMEPHOM JIBUKEHUHU TEIa 110
TOPU30HTAIIBHOM ITOBEPXHOCTH.



10. OnpesnenieHne  paboOThl  CUJIBI  YIIPYTOCTH MpU  THOABEME TIpy3a ¢
MCITI0JIb30BAaHUEM HEMOJIBM>KHOIO U MOJABHKHOTO OJIOKOB.

11. I3ydeHue 3aKOHa COXPAHEHUS SHEPTUH.

Pa3nen 9. Mexanuveckne Koje0aHUsI M BOJHBI.

KonebarensHoe npmxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHMI: epro,
4acToTa, aMILIATyaa. MaTremMaTuyecKuii U NpyKUHHBIA MasgTHUKU. [IpeBpainenue
SHEPrUU MPH KOJIeOATEIHHOM JBUKEHUU.

3aryxatomue  kosiebaHusA.  BeiHykIeHHble — koniebaHusa.  Pe3oHaHc.
Mexannueckue BoHBL. (CBONCTBA MEXaHMYECKUX BOJH. IIpomonbHble W
NOMNEPEYHbIE BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ paclpOCTPaHEHHS.
MexaHn4YecKue BOJHBI B TBEPAOM TEJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMKocTh 3Byka M BbicoTa ToHa. OTpakeHue 3Byka. MHPpa3Byk u
yJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xosneOGaHuil Ten MojA JEHCTBUEM CHIIBI TSDKECTH U CHJIBI
YIOPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmronenre BoIHY X ICHHBIX KOJIEOAHUHN U pe30HAHCA.

PacnipocTpaneHue npoioibHbIX U MONEPEYHBIX BOJIH (HAa MOJIENIN).

Habmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKHI PE30HAHC.

Jlabopamopnuie pabomot u onvimeol.

1. OmpeneneHue 4YacTOThl W IepHoAa KojeOaHUMl MaTeMaTHYecKOro
MAasTHHKA.
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2. Ompenenenre 4acTOTHI U IEPHOJIA KOJIEOAHUN TTPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH Mepuoja KoJieOaHU! MOABEIIEHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJICOAHUH MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCHMOCTH TMepUoaa KojeOaHWil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  IIepuojJa  KoJieOaHUit
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. VI3MepeHue yCKOpeHUsi CBOOOJHOTO NaJeHUSI.
Pa3nen 10. DjekTpoMarHuTHoOE MoJie H 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEeKTpoMarHuTHble  BOdHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJIH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH Il COTOBOM CBSA3U.



DneKTpoMarHuTHas npupona ceera. CkopocTb cBeTa. BoimHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBOWCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padbomot u onvimol.

1. W3ydeHne CBOMCTB 2JICKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOIO

TenedoHa.
Pa3nen 11. CBeToBbI€ IBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHeriHOE

pacnpoctpanenue cBeta. 3atMeHusi Connna u JIynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBera. 3akoH mpesnomiieHUs cBeTa. [loaHOe BHYTpeHHEE
OTpakeHue cBera. VCcnonb30BaHME TIOJHOTO BHYTPEHHErO OTPAXKEHUA B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xon myyedt B muH3e. OnTHyeckas cucrema (poroarmapara, MUKPOCKOIIA
u Teneckona. ['na3 kak ontuyeckas cuctema. biim3opykocTh U JaabHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnektp. Omnbitel Hpetorona. CroxeHue
CIIEKTPaJIbHBIX I[BETOB. Jucnepcus cBera.

Jemoncmpayuu.

[IpssiMOMHEWHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tony4yenue n300pakeHH B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnTuueckuii CBETOBOI.

Xon tydeit B coOuparoriei TruH3e.

XoJ Jiydel B pacCerBarOIIEH JIMH3E.

[TomyueHnne n300pakeHUI ¢ ITOMOIIBIO JIMH3.
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[TpuHMn neiictBus GoroamnmnapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopenb riasa.

11. Paznoxxenue 6e1oro cBeTa B CIIEKTP.

12. [omy4yenne 6eyoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimel.

1. HccnepoBaHue 3aBUCHMOCTH yTJIa OTPAXKEHUSI CBETOBOTO Jyda OT yIJia
naJCHUsI.

2. M3ydyenme xapakTepUCTHK N300paKEHUS MMPEIMETa B TUIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBHCMMOCTH yTJja MPEJIOMIICHUS CBETOBOIO JIy4da OT yIJia

MaJIeHNs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. Tlonyuyenue n300paxeHUi ¢ MOMOIIbIO COOMPAIOLIEH JINH3BI.
Onpenenenue (HOKyCHOr0O pacCTOSHUSA U ONTHYECKOW CHITbI COOMpArOIIei
JIVH3BIL.

6. ONBITHI IO Pa3JI0KEHUIO OEJIOT0 CBETa B CHEKTP.

ONBITEL IO BOCHPUSATHIO LIBETA MPEIMETOB MPU UX HAOIIOJCHUU uepes
[[BETOBbIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBbBIE IBIEHUS.

Omneitel Pezepdopaa u mmanerapnas monens aroma. Monens atoma bopa.
Ucnyckanue u norsonieHue ceeta aroMoM. KBaHThl. JInHeuaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(da, Oeta- U ramma-usnydeHus. CTpoeHHEe aTOMHOTO
snapa. Hykmonnas wmopens atomHoro snapa. WM3orombl.  PamuoakTuBHBIE
npeBparieHus. [lepros monypacmnaaa aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsI3M aTOMHBIX sifep. CBsi3b Macchl W 3Hepruu. Peakuumu cuHTE3a |
nenenus sanep. Uctounuku 3aeprun CosiHIa U 3BE3.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBbI.

Jemoncmpayuu.

1. CHoexkTpbl U31y4YEHUS U TOTJIOIICHHUS.

2. CnekTpsbl pa3Iu4HbIX Ta30B.

3. ChexTp BoJopoja.

4. HaGmronenue TpekoB B kamepe BuiibcoHa.

5. PaboTa cuérurka HOHU3UPYIOMIKNX U3TyUYEHUH.

6. Perucrpauus uznydeHuss IpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuie pabomot u onvimel.

1. HaOmtoieHre CIUIONMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyUCHUSI.

2. HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTUM YACTULBI 0 TOPMO3HOMY

nyTH (1o pororpadusm).

3. M3mepeHue paqnoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 A INH MOYIb.

[ToBTOpUTETHEHO-0000MIAIONTUH MOAYTh TIPEAHAZHAYCH /JII CHUCTEMATU3AINH
1 00001IIeHUs IPEIMETHOTO COJIEPKAHUS U OMBITA ACSTEIBHOCTH, MPUOOPETEHHOTO
MpU U3YYCHHH BCEro Kypca (U3MKH, a TakKe JJIsl MOATOTOBKH K OCHOBHOMY
TOCYy/IapCTBEHHOMY 9K3aMEHY IO (U3MKe I 00y4aronIuxcsi, BEIOPABIIUX JTOT
y4eOHBII TpeaMer.

[Ipu M3ydeHHU JAHHOTO MOJYJSI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX O0ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpe/IMETHBIX  IUIAHUPYEMBIX  PE3YyJIbTaTOB  00yueHus, (popMupyetcs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOEHHME HAay4YHBIX METOJOB HMCCIIECIOBAHUS



SBJICHUN NPUPOALI U TEXHUKU, OBJIAJCHUE YMEHHUSIMU OOBACHATH (U3UUYECKUE
SIBJICHUS, NPUMEHAS IIOJIyYCHHbIC 3HaHUs, peElaTh 3aJayd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHBIE.
[IpyHOMNIHANBHO AEATEIBHOCTHBIM XapaKTep AAHHOTO pas3feiia peain3yercs
3a CYET TOTO, UTO 00YUAIOIINECS BBIMOIHSIIOT 3aJaHus1, B KOTOPBIX UM Mpe/iaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacrno3HaBaTh W HAYYHO OOBACHSITH
dbu3nUecKue sIBJICHUS B OKPYIKaIOIIEeH MPUPOJIe U MOBCEIHEBHON KU3HU;
UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIIeA0BaHUs (DU3NYECKUX SIBICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HamOoOJiee BaXKHBIX JOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMED, MTPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHECHUS BCEX MU3BECTHBIX BUJIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3nku Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsl HAIPaBIEHO

Ha JIOCTH)KEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHbBIX
PE3YJIbTATOB.

B pesynbTaTe u3ydenus pu3Nku Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y oOyuaroierocsi OyayT chOpMUPOBaAHBI CIAEAYIONINE JTUYHOCTHBIE PE3YIbTaThl B
YJaCTH:

1) maTpuOTHYECKOT0 BOCIIMTAHWSI:

— MPOSIBIICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHUCKON
bu3nUYecKol HAyKH;

— [IEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpakAaHCKOro M JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS

— TOTOBHOCTbH K aKTUBHOMY yYaCTHIO B O0CYXJICHUU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTIKCHHU I
buzuky;

— OCO3HaHHME BAXXHOCTH MOPAJbHO-dTUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
YYEHOT0;

3) 3cTeTHYeCKOro BOCIIUTAHUS

— BOCHPHATHE 3CTETUYECKHX KauecTB (PU3NYECKOW HAyKu: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTO MO3HAHUS

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTaBISIONICH
KYJbTYDBI;

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, MHTEpeca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

5) popmupoBaHusi KyJbTYPbI 310POBbSI H 3MOLMOHAJIBHOIO 0JIArONOJIYYHs:
— OCO3HaHHE IIEHHOCTH 0e30macHoro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUSAX;

— copMHUPOBAHHOCTH HaBbIKA pedIeKcuu, MpU3HAHUE CBOETO MpaBa Ha OITHOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eiaoBEKa;

6) TPy10BOT0 BOCTIUTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUWU NPaKTHUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTeIbHON OpraHu3alu, Tropojia, Kpasi) TEXHOJOTHYECKOW U



COIMAIbHOM HAMPABJICHHOCTH, TPEOYIOIIUX B TOM YKCII€ U (PU3UUYECKUX 3HAHUM;

e — MHTEPEC K MPAKTUYECKOMY H3YUYECHUIO NMpodeccuit, CBSI3aHHBIX C (U3UKOM;

e 7)3K0JIOTHYECKOT0 BOCTIMTAHUSI:

e — OpHEHTalMs Ha MpUMEHEHWE (U3NYECKUX 3HAHUU JUIS pEIeHHsS 3ajad B
o0JlacTl OKpY’Karoled cpenbl, IUIAHUPOBAHUS TOCTYNKOB M OIIEHKH HX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPYXKAIOLIEH CPEIbI;

e — OCO3HaHME TJIOOATBHOTO XapaKTepa AKOJOTHMUECKUX MPOOJIeM U MyTeu ux
pelIeHus;

e 8) ajanTanmum K M3MEHAKIIUMCH YCJIOBHSIM CONHUAJBbHOW M TNPHPOTHOI
cpeabl:

e — TOTPeOHOCTH BO B3aWMOJICUCTBUU TMPU BBHITIOJHEHUU HWCCIEIOBAHUN U
MPOEKTOB (PU3UYECKONM HANPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM
APYTrux,

e — TIOBBIIIEHUE YPOBHA CBOECH KOMIETEHTHOCTH Yepe3 MNPaKTUYECKYIO
NEATEIIbHOCTD;

e — MOTPEeOHOCTh B POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Unciie POpMyIUpOBaTh
U7, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME JACHUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001aCTH
busuKy;

e — IUIAaHUPOBAHHE CBOETO PAa3BUTUS B NPUOOPETEHHH HOBBIX (DU3UUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3aUMOCBSI3H MPUPOJIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

e — OIEHKA CBOMX JICUCTBUM C YYETOM BIMSAHUA HA OKPYXXAOUIYIO Cpeny,
BO3MOXKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUS MporpaMMBI 10 (hU3UKE Ha yPOBHE OCHOBHOTO O0IIIETO
oOpa3zoBanus y oOyuatomerocss OyayT cGhOpPMHpPOBAaHBI MeTamnpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHbBIC yUeOHBIC TCUCTBUS,
KOMMYHUKATHBHBIC  YHHBEpCAJIbHBIE  y4eOHBbIE  JCHCTBHUS,  PETYJISATUBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/IbHBIC YHHBEPCAJIbHbIE YYeOHbIE AeiCTBUSA

Ba3oBble JJoruuyeckue JelcTBUA:
e BBUIBIITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(stBIIEHUN);



yCTaHaBIMBAaTh CYIIECTBEHHBIN MPHU3HAK KJIACCU(PUKAIIMU, OCHOBAHUS AJIS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U MIPOTHUBOPEYHS B PAaCCMAaTPUBAEMBIX (paKTax,
TAHHBIX U HAOIIOJACHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3M TNPU H3yYeHUH (PU3MUecKux
SIBIICHUI 1 MIPOIIECCOB, JIeJaTh BBHIBOBI C CIIOIE30BAHNUEM JIEYKTHUBHBIX H
MHAYKTUBHBIX YMO3AKJIIOUCHH, BBIJBUTATH THUIIOTE3Bl O B3aUMOCBSI3AX
bU3UYECKUX BEIUYNH;

CaMOCTOSATEILHO BEIOMPATH CIIOCOO pelleHus: yueOHoM (pu3nueckoit 3a1auu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHUS, BBHIOOp HamOoee
MOIXO/ISIIIIEr0 ¢ YYETOM CaMOCTOSITENIEHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieaoBaTeJIbCKHE JEHCTBUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HUCCIIEIOBATEIIbCKUI HHCTPYMEHT NO3HAHUS;
IPOBOAUTH MO CAMOCTOSTENIEHO COCTaBJICHHOMY IJIAHY OTMBIT, HECIOKHBIN
bu3nuecKuii SKCIEPUMEHT, HEOOJIbIIOE UCCIeI0BaHNEe (PU3UYECKOTO
SBJICHUS;

OLICHMBaTh Ha MPUMEHUMOCTh U  JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B X0JI€ UCCIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUSI, OTIBITA, UCCIIEA0OBAHMS;

IPOTHO3MPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUYECKHUX
IPOIIECCOB, a TAKXKE BBIBUTATH MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undopmaumeii:

NPUMEHSTh Pa3IMYHbIE METOJbI, HHCTPYMEHTHI U 3alPOCHI TPU MOUCKE U
orObope MH(pOpPMAIIMU WM JAHHBIX C Y4ETOM TMPEIJIOKEHHOW YyueOHOM
dbuzudeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (OpMY TpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, ThuarpaMmmaMu, HHOU rpauKoi 1 BX KOMOWHAIUSMH.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC YYeOHbIe 1eliCTBHS:

B X0Je OOCyXkJeHus ydyeOHOro Marepuala, pe3ysibTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMOU TEMbI
BBICKA3bIBaTh WJCH, HALCJICHHBIE HA PEIIECHHWE 3aJa4d U MOJJICpPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PE€HHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YyJbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAHAHONW U UHAUBUAYATbHOM
paboThI MpU PEelIeHUH KOHKPETHON (PU3UUEeCKOi TPOOIEMBI;

OPUHUMATh LEJIM COBMECTHOM N1€ATEIbHOCTH, OPraHU30BbIBATH J1EHCTBUS
no €€ [OCTWKEHHUIO: paclHpeneisaTh poJiM, OOCYXAaTh IPOLECCH U
PE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIOJEH;
BBITMOJHATH CBOIO YacTh pa0OTHI, IOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIPaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBUS C APYTUMH YJIEHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIa/Ja B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCcaJIbHbIe Y4eOHbIE 1efiCTBUSA

Camoopranu3anus:

BBISBJIATH MPOOJIEMBI B KU3HCHHBIX U YYCOHBIX CHUTYAIUAX, TPEOYFOIIMX
TSt perieHus: GU3NUeCcKUX 3HAHUI;

OPUEHTUPOBATHCS B  PA3IMYHBIX MOAXOAAX TMPHUHATHS  PElICHUN
(MHOUMBUyaIbHOE, TPUHATHE DPEIICHHUs B TPyIMINe, MPUHATHE pelIeHUu
TpYIIoWn);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pellleHrs GU3NUECKON 3aa4u HIIn
IUTAaHA WCCJIEOBAHUS C YYETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOHB, AMOIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEAJIarath IJaH €€ N3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUS (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITEIHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTDH (B TOM YHUCJE B XOJ BBIIOJIHEHUS
¢u3nueckoro WMCCIENOBaHWS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIINXCA CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LUEIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO APYTroOro 4yejloBeKa B XOJ€ CIIOpa UK IUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHHUSI U JIOTHKY APYTOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MpHU pelieHnd GU3NUYEeCcCKUuX 3a71ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIBTATHI

K xoHIy 00yueHus: B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUN:

UCIIOJIB30BaTh  TOHATHA: (PU3MYECKHE U  XUMHUYECKUE  SIBJICHUS,
HaAOJIIO/IEHUE, SKCIIEPUMEHT, MOJIeNb, TUIOTE3a, €AMHMIBI (PU3HMUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpAOE,
KUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBMXKEHHE (paBHOMEpHOE,
HEPABHOMEPHOE, TPSIMOJIMHEWHOE), TPAEKTOPUS, PABHOICUCTBYIOIIAS CUIIA,
nedopmanus (ynpyras, MJIacTU4eckas), HEBECOMOCTb, COOOIIAoIInecs
COCY/JIbI;

paznuyarh sBiaeHUs (auddys3usi, TEIUIOBOE JIBUXKEHUE YACTHI] BEIIECTBA,
paBHOMEPHOE  JBW)KEHHE, HEpPaBHOMEPHOE  JBWXKEHUE, HHEpLUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIUIEHHOM OCBIO
BpallleHUs], Iepeiayua AaBJIeHUs TBEPABIMU TEIAMHU, KUAKOCTIMH U Ta3amH,
aTMoc(epHOE JMaBlIeHHE, ITUIaBaHWE TeJ, MPEBPAICHUS MEXaHHUYECKOU
SHEPrYHr) MO OMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3UYECKOE SBIICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKHX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEXKHBOU
OpUPOJE, [CHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIHUSHUE
aTMOC(EPHOTO N1aBIICHUS Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) PU3NYECKUX SBJICHUN;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, MCIIOJIb3YS
busznueckre BeTUIMHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMs, MyTh,
CKOPOCTb, CPEIHAS CKOPOCTb, CHJIA YIPYIOCTH, CWJIA TSYKECTH, BEC TEIa,
cujia TpeHus, AaBjieHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BHITAJKUBAIOIIAs
CWJIa, MeXaHW4deckas paboTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJIBI,
KO3 OUIIMEHT TIONE3HOTO JCHCTBUS MEXaHW3MOB, KHHETHYECKas U
NOTEHIMAJbHAs SHEpPrusi), NIpU ONHCAHUU NPABUIBHO TPAKTOBATh
(bU3HUECKHI CMBICIT UCTIONB3YEMBIX BEJTMYHMH, UX 0003HAYCHUS U €IUHUITBI
¢u3nUecKnX BEIWYWH, HAXOIUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
¢u3nuecKky0 BETWYMHY C JPYTMMU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEJIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOKEHUsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumeaa, IpaBUJIO paBHOBECHU pblyara (010kKa),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKoHA U
3alMChIBaTh €70 MATEMATUUYECKOE BBIPAXKEHUE;

O0OBSICHATH (DU3UYECKUE SBJIICHUS, POLIECCHl U CBOMCTBA TEJ, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalluid MNPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh TTPUYMHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsicHeHUe u3 1-2
JIOTUYECKUX IIaroB C OMOpo Ha 1—2 M3y4eHHBIX CBOMCTBA (hU3UUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7auyd B |—2 JEWCTBUA, HCMOOJB3YS 3aKOHBl U
dbopmynbl, cBsi3bIBarolde (DU3NUYECKUE BETUYUHBI: HAa OCHOBE aHalu3a
YCJIOBUS 3aJlaud 3aMHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (pU3nueckue
BEJMYUHBI B (OPMYJIBI U TPOBOJUTH PACUYEThl, HAXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBbIE ISl PelIeHUsl 3ajJiay, OIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B ONTMCAHUU MCCIICIOBAHUS BBIJICISATH IIPOBEPSIEMOE
peAnoiokKeHue (TUIOTe3y), pa3IndaTh U UHTEPIPETUPOBATH MTOTYUSHHBIN
pe3yibTaT, HaXxOJIUTh OIMMOKM B XOJI€ ONbITA, JIeJIaTh BBIBOJIBI IO €ro
pe3yabpTaTam;

OPOBOAUTH OMBITHI MO HAOTIOJEHUIO (PU3WYECKUX SBICHUN WU
(bu3HUeCcKrX CBOMCTB Te: (HOPMYITHPOBATH POBEPSEMbIE MTPEANOI0KEHNUS,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000pYA0BaHMS, 3aMMUCHIBATh X0
OTbITa U GOPMYITHUPOBATH BHIBOBL;

BBINIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MaccChl TeJa,
0o0béMa, CHUIBI M TEMIEpaTypbl C KCIOJIb30BAHUEM AaHAJOTOBBIX U
M(POBBIX TPUOOPOB, 3alMCHIBATh IIOKa3aHUS NPHOOPOB ¢ YUIETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETUYMHBI OT
OPYrol C UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHN (3aBUCUMOCTH IYTH
PaBHOMEPHO JABMKYLIETOCS T€JIa OT BPEMEHHU JBUKEHUSI TEJIA, CUIIBI TPEHUS
CKOJILKEHHsI OT Beca Teia, KadyecTBa OOpaOOTKM TMOBEPXHOCTEH TeNl |
HE3aBUCUMOCTH CWJIbI TPEHHS OT ILIONIAANW COIPUKOCHOBEHUS TEJl, CUJIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BHITAIKUBAIOWIEH CUIIBI OT 00bEMa
NOTPYKEHHOM YaCTH TeJla U OT IUVIOTHOCTHU JKUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJja, OT IIyOUHBI, HA KOTOPYIO MOTPYXKEHO TENO, YCIOBUN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS phluara W OJOKOB), y4acTBOBAThH B
IUTAHUPOBAHWM  Y4eOHOTO WCCIICIOBAHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh U3MEPEHUS, CleAysd MPEeIOKEHHOMY IUJIaHy, (PUKCHUPOBATh
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYHH B BUJIE



MIPEIOKCHABIX TaOMUI] U TpaduKOB, AENaTh BHIBOABI IO pe3yJbTaTaM
HCCIICIOBAHUS;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPESHUS CKOJIBKEHUS, TaBJICHUE
BO37yXa, BBHITAIKMBAIONIAs CHJa, JACHCTBYIOIIAs Ha TMOTPYyXEHHOE B
KUAKOCTh  TeMo, KOA(D(UIIMEHT TIONE3HOTO  JEWCTBHSI  MPOCTHIX
MEXaHH3MOB), CIEAys TMPEIOKECHHOW HWHCTPYKIIMHM: TPH BHITOJHEHUN
U3MEpEeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIYHCIATH
3HAYCHWE NCKOMOU BEJTMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH IIPH paboTe C J1abopaTopHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPHUHIUIIEI JTEUCTBHUS TPUOOPOB M TEXHHUYECKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, IMHAMOMETp, COOOINAIOIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN 0JIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepU30BaTh TMPHUHIMINBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB W
TEXHHYECKUX YCTPOMCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJAA, THAPABIMYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIb3YS 3HAHUS
0 CBOMCTBaxX (PU3NYCCKUX SBICHUI U HEOOXOAUMBIC (PU3MUECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

NPUBOANTh  TpPHUMEpPHl  (HAXOOWUTh  HWHPOPMAIMIO O  MPUMEPAX)
NPaKTUYECKOTO HCTOIB30BaHUS (U3MUECKUX 3HAHUN B IOBCEIHEBHOUN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYICCKUMU YCTPONUCTBAMH, COXPAHEHUS 3I0POBhS U COOIIOCHHSI HOPM
9KOJIOTUYECKOTO IMOBEACHHS B OKPY KaIOIIeH cpejie;

OCYIIIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3aIPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HaHUH ® TyTéM CpaBHEHUS Ppa3IUYHBIX HCTOYHUKOB BBIACIATH
UH(GOPMAIINIO, KOTOpasl SBISETCS MPOTUBOPEYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPHU BBITIOJIHEHUH yYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
AUTEepaTypy PU3NUECKOTO COJIEP KaHMs, CIIPABOYHBIE MaTEPUAJIb, PECYPChI
cetn VHTepHeT, BiameTb mNpuéMaMHU KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBaHus HHOOPMAITMU U3 OJHON 3HAKOBOW CHCTEMBI B PYTYIO;
co37aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaNuK (HU3HUIECKOTO COJIEPKAHMS, B TOM
quclie yOIMYHO IeNIaTh KPaTKHUEe COOOIIECHHSI O PE3YNIbTaTaX MPOEKTOB WIIH
y4eOHBIX WCCIICIOBAaHUN, TPH HSTOM TPaMOTHO HCIIOIH30BAThH



M3YYEHHBIA TOHATUIHBIA ammapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYILJICHUE NIPE3CHTALUEH;

e IMpU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUN pacHpeaeisiTh
00s3aHHOCTH B TpyMNIE€ B COOTBETCTBHUM C IOCTABJICHHBIMHU 3a/ladyaMH,
CIEAUTh 3a BBINOJHEHWEM IUJJaHA JCUCTBUW, aJEKBaTHO OLIEHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTh  TPYIIbI,  BBICTPaUBaTh
KOMMYHHMKAaTHUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e HCHOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BELIECTBA, KPUCTANINYECKUE U
amop(Hble TeJa, HACBHIIEHHBI M HEHACBHIUIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS OHEpPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUECKHUN 3apsl, AIEKTPUUYECKOE T0JI€, TPOBOJHUKHU
U JUDJIEKTPUKH, IOCTOSHHBINA dJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e pasnuyarh fABJICHUA (TEIJIOBOE pACUIMPEHHME W CXKaTue, Teruionepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUYMBAHUE, KAWJUISIPHBIC SIBICHUS, UCIIAPEHUE,
KOHJCHCAIUsl, IJIaBJIeHUe, KpucTaumsanus (OTBEpAEeBaHUE), KUIICHHE,
TeIuIonepeaayda (TETIONpPOBOAHOCTS, KOHBEKIIUS, U3IIy4YEHHUE),
ANEKTpU3aLUs TeJl, B3aUMOJEHCTBUE 3apsA0B, NEHUCTBUS AIEKTPUUECKOIO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJEHCTBUE MAarHuTOB, JEUCTBHE
MarHUTHOIO I0JI1 HAa IPOBOJAHHUK C TOKOM, JIEKTPOMAarHUTHAsI MHTYKIIHS)
[0 ONHCAaHUIO HUX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

e pacrno3HaBaTh IMPOSBICHUE H3YYCHHbIX (U3UYECKUX SBICHUI B
OKpYy)XalollleM MHupe, B TOM u4ucie (U3MUECKUEe SBJICHHUS B IPUPOJE:
IOBEPXHOCTHOE HATSDKEHME M KaWUISPHBIE SIBICHHWS B IPUPOJE,
KpUCTaJIIBl B mpupoxae, usinydeHue ConHma, 3aMmep3aHUEe BOJOEMOB,
Mopckue 0pusbl, 00pa3oBaHHE pOCHl, TYMaHa, HHEsl, CHETa, JIEKTPUUECKUE
ABJIEHUSI B aTMoc(epe, 3JIEeKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
noJje 3eMiu, Apeiid MoaocoB, poJib MATHUTHOTO TMOJIS AJIs )KU3HU Ha 3eMIle,
NOJIIPHOE CHUSHME, IIPU OTOM IIEPEBOJUTH IIPAKTHUYECKYIO 3a1ady B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH) (U3HUECKHUX
SIBJICHU;

e OMNMUCHIBATh U3yUYEHHBIC CBOMCTBA TE€NI M (PU3NUYECKHUE SIBICHUSA, UCIIOIB3YS
¢usnyeckne BeIWUYUHBI (TeMIepaTypa, BHYTPEHHSS SHEPrus, KOJIUYECTBO
TEIUIOTBI, YJENbHasg TEIUIOEMKOCTh BEIIECTBA, YyHAEJIbHAas TEIIOTa
IUIaBJICHMS], yJeJabHAas TeIJIoTa NapooOpa3oBaHMs, YJelbHas TEIoTa
CropaHusi TOIUIMBA, KO3(PPUUMEHT TMOJE3HOro JACHCTBUS TEIJIOBOM



MAaITUHBI, OTHOCUTEIIbHAS BIIAYKHOCTH BO3/IyXa, DJICKTPUUCCKUAM 3apsi, Crjia
TOKAa, OJEKTPUYECKOEC HAIMpPSOHKEHUE, COMPOTUBIICHHE IPOBOJTHUKA,
yJIeTbHOE COMPOTHBIICHNE BEIIECTBA, pad0Ta U MOIITHOCThH AIEKTPUIECKOTO
TOKAa), TPU ONHCAHWHM TPABUILHO TPAKTOBATh (PU3WYECKUNA CMBICIT
UCTIOJIb3YEeMBIX BEJTUYNH, 0003HAYCHUS ¥ €AUHUIIBI PU3HUECKUX BEIIMYMH,
HAXOAUTh (OPMYJIBI, CBS3BIBAIONIME AAaHHYIO (U3MYECKYI0 BEIMYHHY C
JIPYTHMH BEIIMYWHAMHU, CTPOUTH TpadUKH H3YYEHHBIX 3aBHUCHUMOCTCH
(bU3UYECKUX BEJIUYUH,

XapaKTepu30BaTh CBOWCTBA TeN, (U3MYECKUE SIBICHHS W TIPOIECCHI,
UCIIOJIb3YsT OCHOBHBIC TOJIOKCHHSI MOJICKYJSIPHO-KMHETUUYECKOH TEOPUHU
CTPOEHUS BEIECTBA, MPUHIIMI CYNEPIIO3UIMU TOJIeH (Ha Ka4eCTBCHHOM
YPOBHE), 3aKOH COXpaHECHHs 3apsiaa, 3akoH OMa JJisl y4acTKa IenH, 3aK0H
Jlxoyns—JIeHna, 3aKkoH COXpaHEHHUsI JHEPTHH, TIPU ITOM JIaBaTh CIIOBECHYIO
(GOpMYIMPOBKY 3aKOHA ¥ 3aITUCHIBATH €T'0 MATEMAaTHYCCKOE BhIPAKEHUE;
OOBSCHATh (PU3MYECKHE TIPOIECChI M CBOMCTBA TEJI, B TOM YHCIEC U B
KOHTCKCTE CHUTYyaIlMii NMPaKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYNHHOCIICICTBEHHBIC CBS3U, CTPOUTh OOBSCHEHHUE M3 1—2 JIOTMYECKHX
IIaroB ¢ OMopod Ha 1—2 W3Y4YCHHBIX CBOWCTBA (PU3MYECKHX SIBICHHM,
(PU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemate pacu€THbIe 3amauyd B 2—3 JEHCTBHS, WCIONB3YsSd 3aKOHBI H
GopMymbl, CBS3bIBalONME (DU3MUECKHUE BEIWYMHBI: Ha OCHOBE aHaIH3a
YCTIOBHSI 3a/laydl 3alMChIBaTh KPAaTKO€ YCJOBHE, BBIABISTH HEIOCTATOK
TaHHBIX JUISI pENICHHWs 3a/Jadyd, BBIOMpPATh 3aKOHBI ©  (OPMYIIHI,
HEOOXOJMMBIE JJIsi € pENICHUs, MPOBOJIUTH Pac4Y€éThl W CPABHHUBATH
NIOJTy4YeHHOE 3HAYCHHE (PHU3NIECKON BEIIMUNHBI C U3BECTHBIMU JIAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEIINTh MPH TOMOIIN
(U3NIECKUX METOJIOB, HCIIOJIB3Ysl OIHMCAHWE WCCIICIOBAHUS, BBIICIATH
NpOBEPSIEMOE  TMPEATIOIOKCHHE, OICHWBATh TPABWIBHOCTh IOPSIIKA
IIPOBEICHUS UCCIEAOBAHMS, I€TIaTh BBIBOIBI;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0O (PU3NYECKUX SBICHUN WA
¢dbu3HUecKrX CBOMCTB Tell (KaNMWUISIPHBIC SIBICHHS, 3aBUCUMOCTD JTaBJICHHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTyphl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHWsl TPHU M3IYyYEHWH OT IBETA W3Iydaromied (MOTJIOMIAOIICH )
MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJBI OT TEMIEPATYPHI KUIKOCTH H
wiomaan €€ TOBEPXHOCTH, DOJIEKTPU3AIMS TeI H B3aWUMOJCHCTBUC
ANEKTPUYECKUX 3aps/iOB, B3aMMOJICWCTBHE TIOCTOSIHHBIX MAarHHUTOB,
BU3yaJM3allisi MAarHUTHBIX TIOJEH TIOCTOSHHBIX MAarHWTOB, JEHCTBUS
MarHuTHOTO TOJIS HAa TMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMATHUTA,



CBOICTBA 3JIEKTPOJBMraTeisi MOCTOSIHHOTO TOKa): (OpMYJIHpPOBATH
MpOBEpsEMbIE MPEANON0XKEHHs, COOUPATh YCTAaHOBKY W3 MPEAJIOKEHHOTO
000pyA0BaHUs, ONMMCHIBATH XOJ1 OMbITA U (POPMYITUPOBATH BHIBOIbI;
BBITIOJHSATH MPSMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOMN BIIAKHOCTH
BO3JlyXa, CHUJIbl TOKa, HAINpPSKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpOB M JATYUKOB (PU3UUYECKUX BEIWYHH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUH ¢ yuéTOM 3aJ]aHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIIEI0BAHNE 3aBUCUMOCTH OJJHON (PU3NUYECKON BETUYUHBI OT
Apyrod ¢  HCHOJB30BAaHHEM TMpPSMBIX  HM3MEpEeHUuN  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAAN TOMNEPEYHOTO
CEYEHMsI U Y/ICJIbHOT'O COMPOTHUBIICHHS BELIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYUIEr0 4epe3 TMPOBOJHMUK, OT HANpPsDKEHHUsT Ha  MPOBOJIHHUKE,
UCCJIEIOBAaHUE TMOCJEAOBATEIBHOIO M MapaJyIeIbHOrO0  COEIUHEHUN
NPOBOJAHUKOB): ITUIAHUPOBATH HCCJEJAOBAHHE, COOMpPATh YCTAHOBKY U
BBIMIOJHATh M3MEPEHUs, CIeNys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI MOJTYUYEHHON 3aBUCHMOCTH B BUI€ TaOIHIl U TpadUKOB, J1€7IaTh
BBIBOJIBI TI0 PE3YJIbTaTaM MCCIIEIOBAHUS;

NPOBOAUTh KOCBEHHbIE H3MepeHUs (u3ndyeckux BeNMUYUH (ylenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJIICHUE TMPOBOJHHWKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOT0 TOKa): TUIAHUPOBAThH HM3MEPEHUs, coOMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl NPEMJIOKEHHON MHCTPYKUHH, U
BBIYHCIISIT 3HAUEHUE BEJTNYUHBI;

coOr01aTh paBUiIa TEXHUKU O€30MaCHOCTH U padoTe C 1ab0opaTopHbBIM
o0opynoBaHUEM;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOUCTB C OMOPOM HAa UX OMHUCAHMUS (B TOM YUCJE: CUCTEMA
OTOIUICHHS JJOMOB, TUTPOMETp, TApOBasi TypOMHA, aMIIEPMETP, BOJILTMETD,
CUETUYMK DIIEKTPUUYECKONW SHEPTUH, DIEKTPOOCBETHTEIBHBIE MPUOOPHI,
HarpeBaTesbHbIe AIIEKTPONIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSIHHOTO TOKA),
UCTOJb3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUM M HEOOXOIMMBIE
dusnyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIbHBIE
npuOOPHI MO CXeMaM M CXEMaTUYHBIM PUCYHKAM (3KUAKOCTHBIN TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUIATENb BHYTPEHHETO CrOpaHMS,
ANEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUYECKHX LENel C
[OCJIEJOBATENIBHBIM M NAPAJUIEIIBHBIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas
YCIIOBHBbIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



OpPUBOAUTH  MpUMEpbl  (HAXOAWTH HWHQPOPMALMIO O  IpUMEpax)
MPAaKTHYECKOTO HCIOJIB30BaHUS (PU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KHU3HU A5 obecriedeHns 0e30MacHOCTH MpU OOpalieHny ¢ mpudopaMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS 1 COOTIOICHUS HOPM
HKOJIOTUYECKOTO TTOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIATh TOWUCK HHpOpMamuu (PUINIECKOTO COACPKAHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JIOTIOJTHUTENIBHBIX ICTOYHUKOB BBIICTISATH HH()OPMAIINIO, KOTOPAast SBISETCS
NPOTHBOPEYHMBON WIIH MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIh30BaTh NPH BBITIOJIHEHUN YUEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
AUTEpaTypy PU3NIECKOTO COJIEPIKaHus, CIIPAaBOYHBIC MAaTEPHAIIBI, PECYpPCHI
cetm MHTepHeT, BIaAeTh NpUEMaMH KOHCIICKTUPOBAHUS  TEKCTa,
npeobpazoBaHUs HHPOPMAIHN U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHMUS,
0600mass wHOpMaIMIO U3 HECKOJBKUX HCTOYHUKOB (PUBHUECKOTO
COJIEpKaHusl, B TOM YMCIIE ITyOJIMYHO MPEACTABISATH PE3yIbTaThl IPOCKTHON
WM MCCIIE0BATEIBCKON IEITeTLHOCTH, TPU STOM IT'PAaMOTHO MUCTIOIB30BaTh
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3HKH, COIPOBOXKIATH
BBICTYIIJIEHUE TIPE3CHTAIUEH;

IpU BBIMOJTHEHUU YYE€OHBIX TMPOEKTOB M HCCIENOBAaHUN (HUIUUECKUX
IPOLIECCOB paclpeiesisiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBHHM C
MIOCTABIICHHBIMU 3aJla4yaMU, CJIEJIUTh 33 BBHIMOJIHEHUEM TUIaHA EUCTBUMA U
KOPPEKTHpPOBaTh €ro, aJleKBaTHO OIEHMBATh COOCTBEHHBIM BKJAJ B
JeSITENHHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xonIy oOyuenusi B 9 Kiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTDH Y OOYUAIOIINXCS YMEHUM:

UCIIONIb30BaTh TMOHATHS: CcHUCTeMa OTcuéTa, MaTephalibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHUYECKOTO NBIKCHHS, Aehopmarius
(ympyrasi, TiacTU4ecKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErPy3KH, IEHTP THKECTU, a0CONIIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHMYECKUE KoleOaHus u
BOJIHBI, 3BYK, HHQPA3BYK U yIbTPa3BYK, JIEKTPOMAarHUTHBIC BOJTHBI, IITKaTa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh H JAIbHO30PKOCTH,
CIEKTPBI UCIyCKaHUS M TOTJIOMICHUS, anb(a, OeTa- U raMMa-u3JIydCHUS,
U30TOIBI, sIACpPHAs YHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJUHEMHOE MABUKEHUE, CBOOOIHOE
MaJIeHue TeJl, pPABHOMEPHOE JABUKEHUE 110 OKPYKHOCTH, B3aUMOJECHCTBHE



TEJl, pEaKTUBHOE JBIDKEHUE, KOJeOaTeNbHOE IBMKCHHE (3aTyXarolue H
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKCHHE W TPEIOMIICHHE
CBETa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jloKeHHUE OEJoro cBeTa B
CIeKTp © CIOXCHHE CIEKTPaJIbHBIX IIBETOB, JHUCIEPCUS CBETa,
€CTECTBEHHAs! PaJMOAKTHBHOCTh, BO3HWKHOBEHHUE JIMHEHYATOTO CIEKTpa
M3JTy4YCHHS) TI0 OTMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OMBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHUE;

pacmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (PHU3MYECKHX  sBICHUH B
OKpyXXaromeM Mupe (B TOM 4ucle (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHE TuiaHeT COTHEUHOW CHCTEMBbI, peaKTHBHOE
JIBW)KCHHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHE BOJHBI, I[yHaMH, 0JXO, IIBETa Tell,
ONITUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHUOICTOBOTO H PEHTICHOBCKOTO H3JIYyYCHUH, €CTECTBECHHBIN
paMoOaKTUBHBIA (DOH, KOCMHUYECKHE JIy4YH, PAAMOAKTUBHOC H3ITYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYeHUH Ha
OpPraHM3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHY10, BBIIENSATh CYIIECTBEHHBbIE CBOMCTBa (MpU3HAKK) (HUIUUYECKUX
SIBJICHUM;

ONKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BeTUYUHBI (CpeHsiE W MrHOBEHHass CKOPOCTh Teja TMpHu
HEPAaBHOMEPHOM JIBIJKEHHH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJa YOPYrOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHJIBI,
MeXaHu4deckass padoTa W MOIINHOCTh, IOTEHIMAJIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS DHEPIHsl CKATOU
PYXUHBI, KHHETUYECKasl SHEPTHsl, TOJTHAS MEXaHUYeCKas YHEPT s, IEPUO]T
M 4yacToTa KoyieOaHWii, /UIMHA BOJHBI, TPOMKOCTb 3BYKa M BbICOTa TOHA,
CKOPOCTh CBETa, IIOKa3aTelb MPEIOMIICHHUS Cpeibl), NpPU OMNHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3MUECKHA CMBICT HCIONB3YEMbIX BEJIHYHH,
0003HaueHUsI W CAWHHIBI (U3UUYECKUX BEITUYHH, HAXOAUTHh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JAPYTUMH BEJIMYHMHAMU,
CTPOUTH IrpaMKH U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BENYHH;
XapakTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHHsI SHEPTruH, 3aKOH BCEMHUPHOTO TATOTEHMS,
OPUHIUI CYNEPHO3ULIUHU CUJI, TPHUHIMI OTHOCHUTENBHOCTH [ anmies,
3akoHbl HpIOTOHA, 3aKOH COXPAaHEHHUS HMMITYJIbCA, 3aKOHBI OTPAXEHUS U
MIPETOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsA0BOTO M MACCOBOTO YHUCEI



IpHU SAEPHBIX pPEaKIHsX, MPU 3TOM J1aBaTh CIOBECHYIO (HOPMYITUPOBKY
3aKOHa M 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWMCTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMii MPaKTUKOOPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYHUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX
IaroB ¢ Omnopod Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHMM,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

penaTh pacu€THbIE 3a]ja4u (OMUPAIOIIUECs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCTIONB3YsI 3aKOHBI U OPMYJIBI, CBA3BIBAIOIINE (PU3MUECKUE BEITMYUHBI: Ha
OCHOBE aHAJIM3a YCJIOBHSA 3a7a4M 3aIMCHIBATh KPATKOE YCIOBHE, BBISBISATH
HEIOCTAIOIINE WIN W30BITOYHBIC TaHHBIC, BRIOUPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOAMMBIE JUIsI PEIICHUs, MPOBOAWTH pacy€Thl U  OIEHUBATH
PEATMCTUYHOCTH MOYYCHHOTO 3HaUCHHS (PH3NUECKON BEITHMUNHBL;
pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEUIUTh TIPU ITOMOIIH
(U3NYIECKUX METOJIOB, HCIIONB3Ysl ONHMCAHWE WCCIICOBAHUS, BBIICISATH
NpOBEPSIEMOE  TPEATOIOKECHHE, OICHWBAaTh TPABWIBHOCTh TOPSIAKA
NPOBEACHUS  WCCICAOBaHUS, JelaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHUI U OTIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOJEHUIO (PU3NYECKUX SBICHUU WM
¢u3nuecknx CBOWCTB Tell (M3ydeHHe BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUsS] PHEPTUH, 3aBUCHUMOCTh TMepuoja KoieOaHWil MPYKMHHOTO
MasiTHUKAa OT MAaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MaJIbIX KOJEOAHUM, TPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHue Oeynoro cCBeTa B CIEKTpP, U3YUECHUE CBOWMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHHs IMpeaMeTa B coOHparomen
JWH3E, HAOJIOJECHUE CIUIONMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYUCHHUS):
CaMOCTOSITEJIbHO  cOOMpaTh yCTAaHOBKY M3 HM30BITOYHOro Habopa
000pyAOBaHMs, OMUCHIBATE XOJI OTBITA U €r0 Pe3yabTaThl, (HOPMYyTUPOBATH
BBIBO/IbI;

HOPOBOJIUTH NMPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX U3MEPEHUMH, OIpenessis
cpeqHee 3HAa4YeHHE U3MepseMOoil BenuyuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp crHOcO0a HW3MEPECHHUS
(M3MEPUTENBHOTO TTPUOOpa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYUH C
MCTIOJIb30BaHUEM MPSMBIX U3MEPECHUN (3aBUCUMOCTD MIyTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBJKEHHM ©0€3 HadalbHOM CKOpPOCTH, MEpHuoja
KoieO0aHWii MaTeMaTUYeCKOTO MasTHUKA OT JJIWHBI HHUTH, 3aBUCUMOCTH
yria OTPaKEHUS CBETa OT yIjia MaJeHUs W yria MpPeJOMIICHHUS OT yria



MajJieHus1): TIUIAaHUPOBAaTh HCCIIEIOBAHUE, CAMOCTOSITEILHO COOUpaTh
YCTaHOBKY, (DUKCHPOBATh PE3yibTaThl IMOJYYCHHOW 3aBUCUMOCTH
bu3MYecKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, JEIaTh BHIBOJbI IO
pe3yabTaTaM UCCIIeI0BaHUs;

NIPOBOAUTh KOCBEHHBIE HW3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTb ¥ YCKOPEHUE TeJla IPH PaBHOYCKOPEHHOM JIBM)KCHHH, YCKOPCHUE
CBOOOJTHOTO TaJCHHS, >KECTKOCTh NPYKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHMSI, MEXaHW4YeCKas padoTa M MOIIHOCTh, YacTOTa M TICPUOJ
KoJIcOaHWI MaTeMAaTHYECKOTO W MPYKWHHOTO MAaSTHHKOB, OINTHYCCKAs
CWJIa COOMparoIiel JIMH3bI, pPaJUOAKTHBHBIA (OH): TUIAHMPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHSATH
U3MEPEHUs, CIeAys NPEII0KCHHON WHCTPYKIIMH, BBIYHUCIATH 3HAYCHUE
BEJIMYHMHBI U aHAJTU3UPOBATH MOJIYICHHBIC PE3YIbTaThl ¢ YIETOM 3aTaHHOU
MIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKU 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
o0opyn0oBaHUEM;

pa3nuYaTh OCHOBHBIC TPU3HAKKM W3YYCHHBIX (U3HUYCCKHX MOJICIICH:
MaTepHalibHas TOYKa, aOCOJIFOTHO TBEPAOE TEJO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKAasl TMH34, TUIAaHETapHasl MOJIe]Ib aTOMa, HYKJIOHHAsI MOJIETTh
aTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX omucaHus (B TOM YHCIIE:
CIUJOMETP, JAaTYMKU TIOJIOKEHHMsSI, PACCTOSHHMS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIC PUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MIPH
pemieHNr  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoAuTh  HWHGOOpPMAIMIO O  MpUMepax)
IPAKTUYECKOTO HCIOJIB30BAaHUS (PU3NYECKUX 3HAHWN B IOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHUS 30POBBS M COOIOICHUST HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK uHpOpManuu (U3HUECKOTO COJACpKAHHS B
HNuTepHeTe, caMOCTOSITEIFHO (DOPMYITUPYS IIOMCKOBBIN 3aMpOC, HAXOIUTh



MyTH ONpPEAENICHUs JOCTOBEPHOCTH MOJIYyYEHHON MH(POpPMALMK Ha OCHOBE
MMEIOIUXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCII0JIb30BaTh MPHU BBINOJIHEHUH YYE€OHBIX 33JJaHUM HAay4YHO-TIOMYJISPHYIO
JAUTEPATypy PU3NYECKOTO COJIEP KaHMsI, CIIPABOYHBIE MATEpUaJIbl, PECYpPChl
cetu VHTepHer, BiaaeTb NpuUEMaMU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(bOpMAIIMM U3 HECKOJIBKUX HCTOYHMKOB (PU3MYECKOTO COJIEpIKaHUs,
nyOJIMYHO MPEACTaBIATh PE3YIbTaThl MPOEKTHON MITM UCCIEA0BATENbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCIIOJIb30BaTh  M3YUYEHHBIH
NOHSATUMHBIA anmapaT u3y4aemoro paszziena (U3MKA U COMPOBOXKAATDH
BBICTYIIJIEHUE TMpe3eHTalrel ¢ y4€TOM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

n/u

HaumenoBanue pa3aejioB u
TEM MPOrpaMmbl

KoanuecTBo 4acoB

KoHnTpoabHbIe

Bcero
padoThI

IIpakTuyeckun
e paboThI

DJIeKTPOHHbIE
(uudpossie)
o0pa3oBare/ibHbIE

pecypcsbl

Buani
AeATeJTbHOCTH
o0yualouuxcs ¢
yueTrom
HanpaBJICHUI
paboueii
NMporpaMmbIl
BOCHUTAHUS

Pa3nen 1. ®dusuka u eé posib B NO3HAHMHU OKPYKAKOIIEr0 MUpa

11

EcrecTBeHHOHAYUYHBIN METO
HO3HAHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

Jwnaior,
HaIpaBJICHHBIN Ha
OCO3HAHHE
LIEHHOCTH
(bU3HMIECKO HAYKH
KaK MOIITHOTO
WHCTPYMEHTA
MO3HAHUSI MUPA,
OCHOBBI Pa3BUTHUS
TEXHOJIOTHH,
BaKHEHIIICH
COCTAaBJISIIOIIEN
KYJbTYpPbI

12

Ddu3nyecKue BEITUYUHBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

HNHcTpyKTax 1o
TEXHUKE
0€30I1aCHOCTH,
HaIpaBJICHHBIA Ha




dbopmupoBanue
OepeKHOTO
OTHOILIEHUS K
¢duznyeckomy
3JI0POBBIO,
COOIOICHUSI TIPABUIT
3JI0POBOTO H
0e30MacHOTOo 1715
cebst U Ipyrux
moniel oopasa
KH3HU.

becena,
HaIlpaBJICHHAA Ha
OCO3HaHHE
L[EHHOCTH
(U3UIECKOI HAYKH
KaK MOIIHOTO

13 dusnka - HayKa 0 IPUpoJIe 2 bubmmorexa [IOK WHCTPYMEHTA
https://m.edsoo.ru/7f416194
MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHH,
Ba)KHEUIIEH
COCTaBJIAIOLIEHT
KYJIBTYpBI
Hroro no pazneny 6
Pa3nen 2. [lepBoHayalibHbIe CBeIEHUSI 0 CTPOEHHHU BellleCTBa
2.1 CrpoeHnue BeecTBa 1 bubmuorexa [LIOK JlaGoparopHas

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

pa0ora,




HarpaBJIeHHAs Ha
¢dbopmupoBanue y
yJaImxcs
YBAKUTEIBHOTO
OTHOILEHUS K TPYILY

2.2

JIBr>kKeHre 1 B3aUMO/ICHCTBHE
YaCTHIl BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

* becena o mpaBuiax
paboThI B Mapax,
HampaBJIeHHAs Ha
nooOyxxaeHue o0y-
YaKOIMIMXCS K
COOJIFOIEHNIO HA
ypoxke
OOIIETTPUHSITHIX
HOPM TOBE/ICHUS,
MpaBUJI OOIIEHUS CO
CTapIIUMU
(yuuTensiMu) u
CBEPCTHUKAMHU
(IIKOJILHU-KAMH);

2.3

Ar PEraTHbBIC COCTOAHUA
BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

JemoHcTpanus
OIIBITOB,
HaIpaBJICHHA
OCO3HaHHE
[EHHOCTH
¢bu3nveckoit HayKu
KaK MOIIIHOTO
UHCTPYMEHTA
NIO3HAHHS MHPa,
OCHOBBI Pa3BUTHUS




TEXHOJIOTHI,

BaKHEUIIICH
COCTaBJISFOLLIEH
KYJIBTYpPBI
Hroro no pazneny 5)
Pasnen 3. /IBu:KeHHe M B3aUMO/IeilicTBHE Tel
Ananmm3
MPaKTHYECKUX

3.1 Cwnna. Bunsr cun

14

bu6moreka [JOK

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

CUTYyaluii, B
KOTOPBIX
MIPOSIBJIACTCS
JIEUCTBUE CHUII
TpPEHUs, TATOTEHHUS,
ynpyrocru,
HEBECOMOCTH,
HaIlpaBJICHHBIN Ha
pa3BUTHE HAYYHOU
J10003HATENLHOCTH,
MHTEpeca K
HCCIEeI0BATENIbCKOM
JIeSATENbHOCTH

3.2 Wuepnus, macca, TUIOTHOCTh

bubmuoreka [IOK

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

Opranuzanus
CaMOCTOSITEILHOM
JIeITEIIbHOCTH
yUammxcs mo
IIOJITOTOBKE
COOOIIEHUH,
MIPOBEJICHUE




1a0opaTopHBIX
pabor,
HaNpaBJICHHBIX HA
BOCITUTaHUE
MHTEpeca K
MPAKTHYECKOMY
W3YYCHHUIO
npodeccuit,
CBSI3aHHBIX C
¢buznkon

3.3

Mexannueckoe IBIKEHNE

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

NHnnuupoBanue u
MO/IEPKKa
MPOEKTHOMN 1
HUCCIIEN0BATEILCKON
eI TEILHOCTH
00ydJaronuxcs B
paMKax peaii3auu
AMH
WHIUBHUIYAIBHBIX U
I'PYIIIOBBIX
HCCIIENOBATENLCKUX
MIPOCKTOB,
HalpaBJicHHas Ha
AKTHUBH3ALIUIO
y4acTHs B
00CyX)IeHUN
00IIIECTBEHHO
3HAYNMEIX 1
ATHYECKUX MTPOOIIeM,
CBSI3aHHBIX C




MPaKTUYECKUM

IIPUMEHEHUEM
JIOCTHKEHUHN
¢buzuku
Hroro no pazneny 21
Pa3nen 4. laBiieHue TBEPABIX TeJl, s KUAKOCTEH M ra3oB
AHanus u

41

Hasnenue. [lepenaua

JaBJICHUS TBEPIBIMU TEJIAMH,

KHUAKOCTSAMHU U IrazaMu

bu6moreka [JOK
https://m.edsoo.ru/7f416194

00BSICHEHHUE OTIBITOB
Y TIPAKTUYECKHIX
CUTYyaluil, B
KOTOPBIX TIPO-
SIBJISIETCS CHITA
JTaBJICHUS,
HaIpaBJICHHBIN Ha
pa3BUTHE HAYYHOU
J10003HATENLHOCTH,
UHTEpeca K

U CCIIEZIOBATENbCKOM
JESITENIbHOCTH.

4.2

[[aBJ'IeHI/Ie KHNIAKOCTH

bubmuoreka [IOK
https://m.edsoo.ru/7f416194

OKCIIEPUMEHTAIIBHOE
JI0Ka3aTeIbCTBO
3akoHa ITackans,
HaIPaBJICHHOE Ha
dbopmupoBaHue
yIOpCTBa B
IIPEOIOJICHUN
TPYIHOCTEN Ha
puMepax




JIeATEIbHOCTU
BBIJAOIIUXCS
YUEHBIX

4.3

ATtMocdepHoe naBieHne

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

OKCNEepUMEHTAJILHOE
oOHapyxeHue
aTMOoC(epHOTO
JTABJICHUS C LEJTBIO
MPOSIBIICHNE
uHTEpeca
00ydJaronuxcs K
UCTOPHHU U
COBpPEMEHHOMY
COCTOSTHHIO
pOCCHIICKOM
(bu3HIeCcKOil HAyKH

4.4

JleiicTBUE JKUAKOCTH U T'a3za
Ha MOrpyXEHHOE B HUX TEJIO

bu6moreka [JOK
https://m.edsoo.ru/7f416194

UccnenoBanue
3aBHCHMOCTH Beca
Tejaa B BOJAE OT
00BéMa
MOTPYXEHHOM B
JKUJIKOCTB YacTH
TeJla, HallpaBJICHHOE
pa3BUTHE HAYYHOU
JIF0003HATENBHOCTH,
UHTEpeca K
HCCIEI0OBATEIbCKOM
JIeSITeILHOCTH.
Koucrpyupoanue
apeoMeTpa Win




KOHCTPYUPOBAHUE
JIOJKHU U
OIpeneieHue e€
rPy30IIOABEMHOCTH,
HallpaBJICHHOE Ha
MTOBBIIICHUE YPOBHS
KOMITETEHTHOCTH
o0yJaroluxcs yepes
MIPAKTUYECKYIO
JIEATENBHOCTh

Hroro no pazaeny

21

Pa3nen 5. PaGora u MomHOCTB. JHeprus

5.1

PaboTa 1 MoItHOCTE

bu6moreka [JOK
https://m.edsoo.ru/7f416194

DKCIEPUMEHTAIIEHOE
orpeiesieHre
MEXaHUYECKON
paboOTHI CHITBI
TSKECTH TPU
NaJeHUU Tena u
CHWJIBI TPEHUS IIPU
paBHOMEPHOM
NepeMeleHUH Tea
10 TOPU30HTAIBHOMN
MOBEPXHOCTH C
LEJIbIO BOCTIUTAHUS
NOTPeOHOCTH B
(dbopMHUpoBaHUU
HOBBIX 3HAHMI, B
TOM YHCIIe
bopmynupoBarh




UJICH, TIOHSTHS,
TUTIOTE3bI O
(bu3HUecKux
00beKTaxX U
SIBIICHUISIX.

» OOHapyxeHue
CBOMWCTB IPOCTBIX
MEXaHH3MOB B
pa3nMYHbIX
MHCTPYMEHTAaX U
MIPUCTIOCOOIICHUSIX,
HCIOJIb3YEMBIX B
OBITY U TEXHUKE, a
bu6moreka [JOK

IIpocTeie MeXaHU3MEI 5 1 TaK)Ke B )KUBBIX
p https://m.edsoo.ru/7f416194
OpraHu3Max,

HaITpaBJICHHBIX HA

MIPUMEHEHHE
(bU3MYECKUX 3HAHUM
JUISL pelIeHus 3a71a4
B 00J1acTH
OKpy’Karolen
cpepl.

MexaHuueckas SHeprus 4 1 1 bu6mmoreka [JOK HccnenoBanue
https://m.eds00.ru/7f416194 | 3akoHa coxpaHeHHs

MEXaHUYECKOU
SHEPIUH,
MOKa3bIBAIOIICE
LIEHHOCTHOE
OTHOIIEHHUE K




JIOCTHOXKEHUSAM
POCCUICKHX
Y4EHBIX-PU3UKOB

Hroro no pazneny 12
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB 68 12

10 [TPOT'PAMME




8 KJIACC

n/u

HaumeHoBaHue pa3aesioB
U TeM MPOrpamMmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoThI

IIpakTuyecku
e paboThI

DJIeKTPOHHBbIE
(uudpossie)
o0pa3oBare/ibHbIE

pecypcsbl

Buabl gesTebHOCTH
o0yyaromuxcs ¢
yuyeroMm
HaINpaBJICHUH
padGoueii nporpaMMbl
BOCITUTAHUSA

Pa3zgen 1. TensioBbIe ABJIEHUA

11

CrtpoeHue u cBOMCTBa
BElI[eCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

AHan3 TeKcTa
JIPEBHHUX aTOMHCTOB
(Harmpumep,
(dbparmMeHTa O3MbI
Jlykpenus «O
MIPUPOJIE BEIIEH») C
U3JI0KEHUEM
000CHOBaHM
aTOMHOM TUIIOTE3HI.
Ouenka
yOeIUTEeTbHOCTH ATHX
000CHOBaHMI,
HaIpaBJICHHAs Ha
KPUTHUYECKOE
OIICHUBAHHE
UHpOPMAIHH.

12

Tennossle poOLECCHI

21

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

Jwnaior,
HarpaBJICHHBINA HA
obcyxaeHue
HKOJIOTUIECKHUX




IMOCJICACTBUM
HCIIOJIb30BAHU A
IBUTATENIEH
BHYTPEHHETO
Cropanus, TCIJIOBBIX U
TUAPOATEKTPOCTAHIINI

Hroro no pazaeny

28

Paznen 2. 3J1eKTpuqec1me U MAarHUTHbIC ABJICHUSA

2.1

DIIEKTpUYECKHE 3apsIbl.
3apsKEHHbIE TeJla U UX
B3aNMOJIEHCTBHE

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

Pacno3naBanue n
00BsSICHEHHE SIBJICHUI
AJNEKTPHU3AIIIU B
MMOBCEIHEBHOM KU3HH,
HaIpaBJIEHHOE Ha
pa3BUTHE HAYYHOU
JIF0003HATENLHOCTH,
HWHTEpeca K
HCCIIEI0BATEIbCKOM
eI TEILHOCTH.
Jwnaior,
HaIpaBJICHHBIA Ha
BOCIIUTAHHE
JI0OpOKETATEITLHOCTH,
FOTOBHOCTH
OKa3bIBaTh ITOMOIIIb,
HEMpUsTHE
MMOBECHUS,
MPUYMHSOLIETO
¢dusnueckuit 1 Mo-
paJIbHBIN Bpe. IPYTUM




JOJSIM, YBaXKEHUS
CTapILINX

2.2

[TocTosiHHBIN
AIEKTPUYECKUI TOK

20

bubmmoreka [JOK
https://m.edsoo.ru/7f4181ce

DBpUCTHYECKAsS
Oecesia 0 MpUUMHAX
KOPOTKOTO 3aMBIKaHUS
Y NIPUHIIMNA ACHCTBUS
TJTABKUX
MpEIOXpaHUTENEH,
HarpaBJieHHas Ha
¢dbopmupoBaHue
OepexHOTO
OTHOIICHHS K
buznyeckomy
3/I0pOBbIO,
COOJTIOICHUSI TIPABHIT
3I0pPOBOTO U
Oe3o1acHoro U1 cels
U JIpYTUX JIOJEH
00pa3a KU3HHU.
[IpoBenenue
J1a00paTOPHBIX PaboT,
HAIpPaBIIEHHBIX Ha
BOCITUTaHHE UHTEpECa
K [IPaKTUYECKOMY
M3Y4YCHHUIO
npodeccuid,
CBSI3aHHBIX C (PUBUKOH

2.3

MarsauTHEBIC SIBICHUS

15

bubmunorexa [IOK
https://m.edsoo.ru/7f4181ce

AHanu3 cuTyauui
MPaKTUYECKOTO




MIPUMEHEHUSI
AJIIEKTPOMAarHuToB (B
OBITOBBIX
TEXHUYECKHUX
YCTPOMCTBAX,
MIPOMBIIIEHHOCTH,
METUITIHE),
HaIlpaBJICHHBIN Ha
BOCITUTAHHE
CrocoOHOCTH
BOCTIPUHUMATD U
YyBCTBOBATH
MPEKPacHOE B OBITY

OnbITHI TIO
HCCIIeTIOBAHUIO
SIBJICHUS
AEKTPOMArHUTHOM
DJIeKTpOMAarHuTHas bu6mmoreka [JOK HHAYKIWH,
24 4 HaIpaBJICHHbIE HA
WHIYKLHS https://m.edsoo.ru/7f4181ce
MTOKa3 BBIIAIOIETOCS
BKJIaJia
OTCYECTBEHHBIX
YUEHBIX B Pa3BUTHUE
HAyKU
Hroro no pazneny 37
PeszepBHoe Bpemst 3
BIIEE KOJIMYECTBO YACOB
OB © CTBOHACO 68 3 145

I10 ITPOT'PAMME




9 KJIACC

KosmmmyecTBo yacoB Bunsi
NAeATeJIbHOCTH
DJIeKTPOHHbIE o0yyaromuxcs ¢
Ne HaunmeHoBaHMe pa3esioB U (uudpossie) y4eToM
KoHTpoabHbI IIpakTHueckue .
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE HanpaBJeHui
e padoThl padoThI .
pecypchl padoueit
NpPorpamMmsblI
BOCITUTAHUSA
Pa3nen 1. Mexanuveckue siBJIeHUSA
11 3aKOHbBI COXpaHEHUs 10 3 bubnuoreka [IOK WuunuupoBanue u

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

MO JITICPIKKA
MPOEKTHOUN 1
HUCCIIEN0BATEILCKON
JIEATETLHOCTH
00ydJaronuxcs B
paMKax peaau3auu
AMH
WUHMBUIYAIbHBIX U
IPYIIOBBIX
HCCCIIEI0BATENBCKAX
IIPOEKTOB,
HarpaBJICHHAs Ha
AKTHBHU3ALIMIO
y4acTHs B
00CyX)IeHUN
00I1IeCTBEHHO
3HAYUMBIX U




ATHYECKUX MTPOOIEeM,
CBSI3aHHBIX C
PAaKTHYECKUM
IPUMCHEHHEM
JIOCTUKEHUI
(bu3MKH.

12

Mexannyeckoe IBUKXEHUE U
CIIOCOOBI €r0 OIMMCAHUS

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

* AHanmu3 TeKCcTa
I"anunes o0
OTHOCHTEJIEHOCTH
JIBKCHUS,
BBITIOJTHCHUE
3aJIaHUM 110 TEKCTY C
IEJTBIO MPUBJICYCHHUS
BHUMAaHUS
00ydJaronuxcs K
LIEHHOCTHOMY
aCIeKTy U3y4aeMbIX
Ha YpOKax sIBICHUH,
OpraHu3aluio
paboThI C
MOJIy4aeMoil Ha
ypoke uHdopmanuei
(bu3HYECKOTO
COJICPKAHHUS,
BKJTFOYAst
uHOpMaIIHIO O
COBpPEMEHHBIX
JOCTHXKEHUSAX
bu3KKK; aHaIU3 U
KPUTHUYECKOE




OLICHMBaHUE
UH(pOPMAIHH.

13

B3aumoeiicTBue Ten

20

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

DBpUCTHYECKAS
Oecena o Teme
«AHanu3 ycioBui
BO3HHUKHOBEHHS
HEBECOMOCTH U
MIEPErpy3Ku»,
HaIpaBJIeHHAs Ha
(dhopMupoBaHHe
HAaBBIKOB
MyOJTMYHOTO
BBICTYIUICHUS TIepe]]
ayIMTOpUEH,
apryMEeHTUPOBAHHE
1 OTCTAauBaHHE
CBOCH TOYKH 3PCHHUSL.
Ananuz
MPAKTHYECKUX
CUTYallUM MO
pacro3HaBaHUIO
SIBJICHUS
PEaKTUBHOTO
JIBUOKCHUS B
MIPHUPOJIC U TEXHUKE,
HaIpaBIICHHBINA Ha
pa3BUTHE HAYIHOU
JI0003HATEIIBHOCTH,
UHTEpeca K
HCCIIEI0BATENBCKOM




JACATCIbHOCTHU

Hroro no pazaeny

40

Pasznen 2. Mexaunueckue KoJie0aHus

H BOJIHBI

2.1

Mexannueckue KoiaeOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

DBpUCTHYECKAS
Oecena 1o
HCCIIeIOBAaHUIO
3aBHCUMOCTH
nepuoaa KojaeoaHuit
IOIBEIIIEHHOTO K
HUTH Tpy3a OT
JUTHHBI HATH,
HaIpaBJICHHAs Ha
dhopMupoBaHHe
HaBBIKOB
MyOTMYHOTO
BBICTYIUICHUS TTepe
ayIMTOpUEH,
apryMeHTHpPOBaHUE
U OTCTauBaHUE
CBOEH TOYKH 3pEHUs

2.2

MexaHuuecKue BOJIHBI. 3BYK

bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Amnanm3 Tekcra,
MHOCBSIIIEHHOTO
HCII0JIb30BaHHUIO
3BYKa (UM
yIABTPa3ByKa) B
TEXHUKE
(axonokarusi,
VIBTPa3BYK B




MEJUIIMHE U Jp.),
HaIlpaBJICHHBIN Ha
dbopmupoBanue
OepeKHOTO
OTHOILIEHUS K
¢duznyeckomy
3JI0pOBbIO,
COOIOICHUSI TIPABUIT
3JI0pOBOTO U
0e30MmacHoOTO IS
cedst U Ipyrux
moniel oopasa

KHU3HU
Hroro no pazneny 15
Pazien 3. D1eKTPOMarHUTHOE MoJIe U 3JIeKTPOMATHUTHbIE BOJIHBI
3.1 DJIeKTPOMAarHuTHOE T0JIC U 6 bubmuoreka [IOK Ananu3
SIIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6 | peHTreHOBCKUX
CHHMKOB
YEJI0BEYECKOTO

opranu3ma. AHaju3
TEKCTOB,
OIHCHIBAFOIIUX
[POSIBIICHHUS
AIIEKTPOMArHUTHOTO
U3TYYCHUS B
MIPUPOJIC: KUBBIC
OpraHu3Mbl,
U3ITyUCHUS
HeOEeCHBIX Tell,




HaNpaBJICHHBIX HA
dbopmupoBanue
OepeKHOTO
OTHOILIEHUS K
¢duznyeckomy
3JI0POBBIO,
COOIOACHUSI TIPABUIT
3JI0POBOTO H
0e30MacHOTOo 1715
cedst U Ipyrux
moniel oopasa
KHU3HU

Hroro no pazaeny

Pasnen 4. CBeroBbIe ABJICHUSA

4.1

3aKOHBI paclpoCTpaHEHH
cBeTa

bubmuoteka [IOK
https://m.edsoo.ru/7f41a4a6

Anamms u
00BsCHEHHE
SIBJICHUS
OINITHYECKOTO
MHpaXxa,
HaIpaBJICHHBIN Ha
pa3BUTHE HAYYHOU
JIF0003HATENBHOCTH,
HMHTEpeca K
HCCIIE0BATEIIHLCKOM
JIeATeIIbHOCTH

4.2

JIMH3BI U ONITHYECKUE
prudOpPHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Jnanor no teme
«bu3opykocTts u
JTaJIbHO30PKOCTB)




HaIlpaBJICHHBIN Ha
BOCIIUTaHUE
UHTEpeca K
[IPAKTUYECKOMY
M3YYEHUIO
npodeccuit,
CBSA3aHHBIX C
¢buznkon

HaGmronenue u
00bsICHEHHE ONIBITOB
IO TTOJTYYEHHUIO
Oenoro cera npu
CJI0KEHUHN CBETA
pa3HBIX I[BETOB,

43 Paznoxenue Genoro ceera B 3 bubanoreka IIOK HATIpABIEHHbIE H
CIIEKTp https://m.edsoo.ru/7f41a4a6
BOCITUTAHHE
CIIOCOOHOCTH
BOCIIPUHUMATD U
YyBCTBOBATh
MIPEKpacHoe B
IPUPOJIC
Uroro no pazneny 15
Pazngen 5. KBanToBBI€E SIBJICHHS
51 Hcnyckanue u norionieHne 4 bu6mmoreka [JOK Ob6cyxnenue
CBETA aTOMOM https://m.edsoo.ru/7f41a4a6 MIPOTUBOPEUHIA
IIJIAHETAPHOU

MOJEJIM aToMa 1
OCHOBaHHHU I




rurnoressl bopa o
CTalMOHAPHBIX
opOuTax
JJICKTPOHOB,
HaIIpaBJICHHOE Ha
[1I0Ka3 BBIJAOLIETOC
BKJIa/1a
OTEYECTBEHHBIX
YYEHBIX B Pa3BUTHE
HAyKH.

5.2

CrtpoeHue aTOMHOTO sipa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Anams
OHOJIOTHYECKHX
N3MCHECHUH,
MIPOMCXOISIIHNX IO
NEUCTBUEM
PaIOaKTUBHBIX
W3IIy4CHUH,
HaIpaBJICHHBIN Ha
OCO3HAHHE
r00aJIBHOTO
Xapakrepa
9KOJIOTHYECKUX
npoOieM u myTei ux
pelIeHUs

5.3

SAnepHble peakuuu

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Ob6cyxnenue
MEPCTICKTUR
UCIIOJIb30BAHUS
YIIPaBIISIEMOTO
TEPMOSIICPHOTO




CHHTC3a.

Hroro no pazaeny

17

Paznen 6. [loBTOpUTE/ILHO-0000IAIOIIMIT MOAYJ/Ib

[ToBTOpenue u o6o0ImIEHNE

bu6mmoreka [JOK
6.1 COZIEPKAHMA KyCa (QH3HIKH 9 2 https://m.edsoo.ru/7f41a4a6
3a 7-9 kiacc
Wroro mo paznery 9
OBIIEE KOJIMYECTBO YACOB 102 97

[10 TTPOI'PAMME







IHHOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpoabHbI
0 e padoThI

IIpakTHyecku
e paboThI

Jara
H3yYeHH
|

DJIeKTPOHHbIE
uu@ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

JlomosiHUTEIbHA
1 uHGopManus

®du3uKa — Hayka o
npupoje. SABneHus
MPUPOJIBI

duznueckue ABIECHUA

dusnueckue
BEJIMYHUHEBI U UX
U3MEpPEHUE

Ypoxk-uccinenoBanue
"N3mepenue
TEMIEPaTyphl IPU
MIOMOIIH
KHUJIKOCTHOTO
TEpMOMETpa U
JaTynKa
Temieparypsl"

Meroapl Hay4HOTO

no3Hanus. Onucanue
(bu3nUeCKuX SBICHUMA
C TIOMOIILIO MOJIeNeH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypoxk-ucciaenoBanue
"[IpoBepka




TUTOTE3bI: JAILHOCTh
MOJIETA [IAPUKa,
MyIIEHHOTO
TOPU30HTAIIEHO, TEM
0oJIbIIIE, YEM OOIBIIIE
BBICOTA MTycKa"

CrpoeHue BelecTna.
OnbITHL,
JIOKa3bIBAOIIHE
JIMCKPETHOE
CTPOCHHE BEIIEeCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBr>KeHre 9acTuIl
BEIIeCTBa

bubmmoreka [JOK
https://m.edsoo.ru/ff0a013
€

Ypoxk-uccinenoBanue
«OnBITH IO
HaOJIFOICHUTO
TEIUIOBOT'O
pacIIupeHHS Ta30BY

10

ArperarHbie
COCTOSTHUSI BEIIECTBA

11

OcobeHHocTH
arperaTHbIX
COCTOSIHUM BOJIBI.
O06o06meHue 1Mo
pazneny
«[lepBoHavabHBIC
CBEJICHUSI O CTPOCHUU
BEILIECTBAY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a037
8




Mexanuyeckoe

NBIDKEHUE. bu6mmoreka [{OK

12 PaBHOMepHOE 1 https://m.edsoo.ru/ff0a05¢
HEPAaBHOMEPHOE 6
IBIDKEHHE
Cxopoctbs. EqnHuniiel BubmaoTexa HHOK

13 P ' https://m.edsoo.ru/ff0a079
CKOPOCTH c
Pacter IvIu 1 bubmmoreka [JOK

14 yt https://m.edsoo.ru/ff0a0ae
BpEMEHHU JIBHKCHHUS 4

bubmmoreka [JOK

51 .M —

15 Hepri. Vacea https://m.edsoo.ru/ff0a0cl
Mepa UHEPTHOCTH T 0
IImoTHOCTE

16 BemecTBa. Pacuer bubmuoreka [JOK
Macchl 1 00beMa Tella https://m.edsoo.ru/ff0a0fee
10 €ro INIOTHOCTH
JlaGoparopHas
pabora

17 «Omnpenenenue
IJIOTHOCTH TBEPIOTO
Tena»
Pemenne 3agau no bu6mmoreka [JOK

18 teMme "IlmoTHOCTE https://m.edsoo.ru/ff0al23
BeliecTsa" c

19 Cuna kak
XapaKTEepUCTHKA

B3aUMOJICHCTBUS TEI.




Cuna ynpyrocru.
3akoH ['yka

20

JlaboparopHas
pabota «3yueHue
3aBUCHMOCTH
pacTsKeHus
(nedopmarrum)
MIPYKUHBI OT
MIPUIIOKEHHON CUIIBI»

21

[[SIBneHue
Tarorenus. Cria
TSDKECTH

22

CBs3b MEX Y CHIION
TSKECTH U Maccoit
tena. Bec Tena.
Pemrenue 3amad no
teme "Cuna
TSHKEeCTH"

bu6moreka [IOK
https://m.edsoo.ru/ff0al77
8

23

Cuia TsDKeCcTH Ha
JIPYrUX IUIAHETaXx.
duznueckue
XapaKTEPUCTUKU
IUIaHET

bubmuoreka [JOK
https://m.edsoo.ru/ff0al150
2

24

N3mepenue cui.
Junamomerp

bu6nmoreka [JOK
https://m.edsoo.ru/ff0al8c
c

25

Bec tena.
HeBecomoctn

bu6nmoreka [JOK
https://m.edsoo.ru/ff0al77
8




26

CrnosxeHue qByX CUIl,
HaIPaBJIEHHBIX 10
OJHOM IPSIMOM.
PaBHoOAelicTBYIOIIAS
CHII

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ala7
0

27

Pemenue 3agau mmo
TeMe
"PaBHOIEICTBYIOIIAS
cut"

28

Cuia TpeHus u eé
BUbL. TpeHue B
MPUPOJE U TEXHUKE

bubmoreka [IOK
https://m.edsoo.ru/ff0alb9
c

29

JlaGoparopHas
pabota «M3yyeHue
3aBUCHUMOCTH CHJIBI
TPEHUSI CKOJIbKEHHS
OT CHJIBbI IaBJICHUS U
Xapakrepa
COTIPHUKACAIOIIUXCS
MOBEPXHOCTEI»

bu6moreka [IOK
https://m.edsoo.ru/ff0alcc
8

30

Pemienne 3aga4 Ha
OTIpe/IeIICHNE
paBHOJEHCTBYOIIEH
CHJIBI

31

Pemenue 3amgay no
TemaM: «Bec Tenay,
«I'padpuueckoe
M300paxKeHue CUI»,
«Cunbiy,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde
0




«PaBHOIeliCTBYIOIIAS
CHID»

KonTponbnas pabora
110 TEMaM:
«MexaHn4geckoe
NIBIOKEeHHeY, «Macca,

32 IUIOTHOCTEY, «Bec
Tesay,
«I"'paduueckoe
n300paxKeHne CUI,
«Cunb»
JlaBnerune. CriocoObI
bubmoreka [IOK
33 YMEHBIICHIA H https://m.edsoo.ru/ff0a20a
YBEJIMYCHUS 6
TABJICHHS
JlaBienwue raza.
3aBUCUMOCTD bubnuorexa [JOK
34 JIaBJICHMS ra3a oT https://m.edsoo.ru/ff0a237
00BéMa, 6
TEeMITepaTypbl
[Tepenaua naBneHus
TBEPJBIMU TEJIAMH, bubnuoreka [JOK
35 KUJIKOCTSIMH U https://m.edsoo.ru/ff0a25b
razaMu. 3aKoH 0
ITackamns
36 JlaBiieHue B bubmuoreka [JOK
YKUIKOCTH U rase, https://m.edsoo.ru/ff0a271
BBI3BaHHOE 8

JNIENCTBUEM CHJIBI




TAXKECTU

Pemenue 3anau no
Teme «/laBneHue B

bu6mmoreka [IOK

37 https://m.edsoo.ru/ff0a282
JKUJIKOCTH U Tase. 6
3akon [lackans -
Coobmaronmecs: bu6mmoreka [JOK
38 https://m.edsoo.ru/ff0a297
COCY/IbI 0
I'nppaBmuueckuii bubmorexa [OK
39 b https://m.edsoo.ru/ff0a313
rpecc
6
MaHoMeTpBhlI.
40 [TopuraeBoit
SKAIKOCTHBII HacoC
Atmocdepa 3emin u bubnuoreka [IOK
41 MIPUYUHBI €€ https://m.edsoo.ru/ff0a2b5
CYIIIECTBOBAHMS a
Bec Bo3nyxa. bubnuorexa [JOK
42 AtMmocdepHoe https://m.edsoo.ru/ff0a2b5
JABJICHHUE a
H3mepenue
ATMOC(EPHOTO bubnuoreka [JOK
43 https://m.edsoo.ru/ff0a2da
nmaBneHus. OneIT 3
Toppuuemm a
3aBHCUMOCTH
44 aTMOC(EpHOTro bubnuoreka LIOK

JIaBJICHHSI OT BBICOTHI
HaJ ypOBHEM MODs

https://m.edsoo.ru/ff0a2fc4




45

bapomerp-anepoun.
Atmocdeproe
JTaBJICHUE Ha
PAa3JIMYHBIX BBICOTAX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

46

Pemenue 3agaq mo
Teme "' ATMocdepHoe
nasyienue"

47

JlecTBuUE KUIKOCTH
Y rasa Ha
MOTPY>KEHHOE B HUX
TeNno. ApXxuMeaoBa
cuiia

bu6moteka [IOK
https://m.edsoo.ru/ff0a327
6

48

JlaGoparopHas
pabora
«Omnpenenenne
BBITAJIKUBAIOIICH
CHUJIBI, ICHCTBYIONIEH
Ha TeJo,
MOTPYKEHHOE B
JKHJIKOCTEY

bubmmoreka [JOK
https://m.edsoo.ru/ff0a33fc

49

JlaGoparopHas
paboTa 1o Teme
«Uccnenoanue
3aBHCHUMOCTH Beca
TeJla B BOJIE OT
o0béma
MIOTPY’KEHHOMU B
KUAKOCTh YacTU
Tena»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a351
4




50

IlnaBanue Ten

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a9
6

o1

JlaboparopHas
pabora
"KoHncrpynpoBanue
apeoMeTpa Win
KOHCTPYHPOBaHUE
JIOJIKU U
OTpeieNIeHuE €€
rpy30H01bEMHOCTH"

52

Pemenne 3amau 1o
teMmaMm: «IliraBanme
CyJIOB.
Bo3ayxormuiaBanuey,
«/laBneHue TBEpIbIX
TEJ, JKUIKOCTEH 1
ra3oB»

bu6moreka [IOK
https://m.edsoo.ru/ff0a365
4

53

Kountponbnas padora
o teme «JlaBnenue
TBEP/BIX TEIl,
KUJKOCTEH U Ta30B»

54

Mexannueckas
pabora

bubmuoteka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTs.
EnyuHuner MomHoCcTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypoxk-uccnenoBaHue
"Pacuyét MOIIHOCTH,
pa3BUBaeMoOu Npu




HOJIbEME IO
nectaute"

[Ipocteie
MeXaHU3MBI. Prruar.

57
PaBHOBecue cui Ha
peIyare
Prruaru B TeXHHUKE,
OBITY U IPUPOJIE.
JlabopatopHas bubnuotexa [JOK
58 pabota 0.5 https://m.edsoo.ru/ff0a478
«UcciaenoBanue €
YCJIOBHI paBHOBECUS
phIuaray
Pemenue 3amad mo bubnuorexa [JOK
59 TeMe «Y CIIOBHS https://m.edsoo.ru/ff0a48a
PaBHOBECHS phIUara» 6
Koadpdumment
IIOJIC3HOTO JICUCTBUS
MEXaHHU3Ma.
60 JlaGoparopHas 0.5
pabora «M3mepenue
KIIJI saknoHHOM
IIOCKOCTH
Pemenne 3aga4 no bu6mmoreka [JOK
61 teme "Pabora, https://m.edsoo.ru/ff0a4c4
MouHocTh, KIT/T" 8
62 Mexanudeckas bu6mroreka [JOK
SHEpPIrusl. https://m.edsoo.ru/ff0a425

Kunetnueckast u

2




MOTEHIIMAJIbHAS
SHEprus

63

3aKOH COXpaHEHUs
MeXaHU4YeCKOU
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a436
0

64

YPOK-3KCIIEpUMEHT
110 TeME
"IKCIIEepUMEHTATILHO
€ onpeAeIieHue
H3MEHEHUS
KHHETHYECKOH 1
MOTEHIINATHHOMN
SHEPIrUU Mpu
CKaTBIBAaHHUH TeJa 110
HaKJIOHHOH
IJIOCKOCTH"

65

Kountponbnas padora
o reme «Pabota u
MOIIIHOCTh. DHEPTHUs»

66

PesepBHbIi ypoOK.
PaboTa ¢ TekcTamu
110 TeEME
"MexaHndecKoe
nBIDKeHNe"

bubmuoreka [{OK
https://m.edsoo.ru/ff0adee
6

67

PesepBHBIN ypOK.
Pabota ¢ Texctamu
no teme "JlaBnenue
TBEPABIX TEI,
JKUIKOCTEHN U ra3oB"

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0a4ffe




PesepBHBIN ypOK.
Pabora c Tekctamu

68 o teme "Pabora. 1
MomHOoCTb.
Ouneprus"
OBIIEE KOJIMYECTB
1 CTBO 68 12

YACOB IIO ITPOT'PAMME




8 KJIACC

KosmmmuyecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Konrpoabsubie | Ilpakrnueckue | H3Y4e€HH
n/n Bcero o0pa3oBare/ibHbIE
padoTbI padoThI |
pecypcbl
OcHOBHBIE TMOJIOKEHUS MOJIEKYJISPHO-
1 KHHETHYECKOU TEOPUH U UX ONBITHBIE 1 bubmorexa IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6mmoreka [JOK
ra3z000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPIOTO,
4 KUAKOTO ¥ Ta3000pa3HOT0 COCTOSIHUMN 1
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYISIPHO-KUHETHYECKON TEOPHH
bu6mmoreka [JOK
5 Kpucrannmaeckue u amopdHbIe TeIa 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KaMUJUISIPHOCTD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciIMpeHue U CKaTue 1 bubmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsA3b TEMIIEpATYPHI CO
8 CKOPOCTBIO TEIMJIOBOTO JIBHXKEHUS 1
4aCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka LIOK
M3MEHEHHUs BHYTPEHHEN S3HEPIUuu https://m.edsoo.ru/ff0a5c60
10 Buas! Teruionepenaun 1 bu6mmoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "[Ipakrnaeckoe
HCIIOJIb30BaHME TEIIOBBIX CBOMCTB

bu6mmoreka [JOK

11
BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonnuecTBo TenaoThI. Y IenbHas bubmmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OanaHca. bubnuoreka [IOK
TennooOMeH U TETIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota

14 "UccnenoBanue sBICHUS bu6mmoreka [JOK
TETJI000MEHa MPU CMETIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y TOpsAYEh BOJIBI"
Pacuer konmuecTBa TEIJIOTHI,

15 HE0OX0IMMOTO ISl HarpeBaHUs Tella
Y BBIIESIEMOTO UM TIPU OXJIAXKICHUH

16 JlaGopaTtopHnas padota "OnpeneneHue bubnuoreka [IOK
yAEJIbHOM TEIJIOEMKOCTH BellecTra" https://m.edsoo.ru/ff0aébb0
DHeprus ToIMBa. Y ebHas TerioTa bubnuoreka [IOK

17
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHNE

18 KpPUCTAJUIMYECKUX TeJI. Y IeJIbHas Bubmmorexa LIOK

P tde https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIIABIICHUS

19 JlaGopatopHas padota "Onpenenenue bu6nuoreka LIOK
yEIbHOU TEIJIOTHI TUIaBJIECHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIIHSL. bub6nuoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenpHas TemioTa bu6mmoreka [JOK




apooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS
oT aTMOc(epHOTO JTABIICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxHoctb Bo3yxa. JlabopatopHas
pabora "Onpenenenue
OTHOCHUTEINIbHOM BIIa)KHOCTH BO31yXa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3ama4 Ha onpenesieHne
BJI&KHOCTH BO3/lyXa

24

[IpuHIMIBI pabOTHI TEIUIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHYTPEHHETO CTOPAHMS

25

KIIJI TenoBoro aBuraters.
TermnoBrle ABUTATENHN U 3aIIIUTA
OKpYKarollel cpeibl

bubmmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MTPEBPALLECHUS
SHEPrUM B TEIUIOBBIX MPOIIECcCax

27

[ToaroroBka K KOHTPOJIBHOM paboTe
1o Teme "TensoBrIe SIBJICHHUS.
M3MeHeHune arperaTHbIX COCTOSTHUM
Berecrsa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa 1mo teme
"TermnoBble siBiaeHusd. U3MeHeHne
arperaTHbIX COCTOSTHUH BelecTBa"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

QHCKTpI/ISaL[I/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apA10B

30

Ypok-uccienosanue "DNeKTpu3aLus
TEJ UHIYKIHUEW U NIpU
CONPUKOCHOBEHUH"




B3anmoenicTre 3apsKEHHBIX TEII.

bu6mmoreka [JOK

31
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TOJIE.
32 Hanpsi>keHHOCTB 211EKTPUYECKOTO bubnuoreka [IOK
nons. [IpuHnyn cyneprnosunuun https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX MOJIEH
Hocurenu snexTpudeckux 3apsiaoB.
33 OnemenTapHsbIi 3apsin. CTpoeHne
aToma
34 [IpoBOAHUKY M TUAIEKTPUKHU. 3aKOH bubnnoreka [IOK
COXpPAaHEHUS AJIEKTPUUECKOTO 3aps/ia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEHUE bubnuoteka [IOK
CBOMCTB 3JIEKTPUYECKUX 3aPSAI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIIOBUS €70
36 cyuiectBoBaHus. McTouHUKH brbmmorexa [OK
ym ’ https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JlelicTBUS JICKTPUYECKOTO TOKa bubmorexa [OK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANEKTPUYECKOTO I10JIs1 Ha IIPOBOIHUKH 1
U TUDIEKTPUKH"
DIEeKTPUYECKUN TOK B METaIax, bubnunoreka [IOK
39
JKHJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas Uenb U €€ COCTaBHbIE
4acTu
Cuna toka. JlabopatopHas pabota
" PATOPRE P bubmuoreka [IOK
41 W3mepenue u perylimpoBaHHe CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTpUUECKOE HANPSKEHHE.
BonwsTmeTp. JTabopaTopHas paboTa

bu6mmoreka [JOK

42 "M3MepeHue U perylnupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpsoKkeHus"

43 CormnpoTHuBiIeHHE MPOBOTHUKA. bubnuoteka [IOK
VY enpHO€ CONPOTHUBIIEHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnas paboTa "3aBUCUMOCTb

m BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuoteka [IOK
MPOBOJIHUKA OT €0 JJIMHBI, TUIOIIA/INA https://m.edsoo.ru/ff0aa738
MIOIIEPEYHOI0 CEYEHUs U Marepuana”
3aBUCUMOCTD CHJIbI TOKA OT

45 HarnpsbkeHns. 3akoH OMa Ji1s ydacTka brbmmorexa [TOK

https://m.edsoo.ru/ff0aad44a

Lenu
JlaGopaTtopHnas pabota
"UccneqoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, HJIYIIET0 Yepe3 Pe3nucTop, OT 1 brbmmorexa [IOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpsbKeHUs Ha pesucrope”

47 [TocnenoBarensHOE U MapaieIbHOE
COEIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBuia CJIOKECHUS HAMIPSHKEHUN TTPU 1 bubnunoreka [IOK
MOCJIE0BATEILHOM COEIUHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucropos"
JlaGopatopHas padota "IIpoBepka

49 IIpaBUJIA Ul CUJIBI TOKA IPU 1 bubnuoreka LIOK

napajuieJIbHOM CO€IMHEHUU
pe3ucropos"

https://m.edsoo.ru/ff0aadle




Pemenue 3a1au Ha npUMEHEHUE

bu6mmorexa [IOK

50 3akoHa OMa JyIst pa3IndHOTO
UIA P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS MPOBOIHUKOB
51 PaboTta v MOIITHOCTB IEKTPUIECKOTO bubnuoteka [IOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHnas padota "Onpenenenue
52 a00TBI ¥ MOIITHOCTH JJIEKTPUUECKOTO bubmmorexa HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUUYECKUE TIETTH U TOTPeOUTEn
53 SIEKTPUYECKON SHEPTUHU B OBIT bubmorexa [OK
P P Y: https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMbikanmne
[ToaroroBka K KOHTPOJIHHOM paboTE
1o TeMe "DNEKTPUUECKUE 3apsiabl.
54 3apsoKeHHBIC Tella U UX bubmorexa [OK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoaercTBHS. [locTOSHHBIN
AJIEKTPUYECKU TOK"
KontponbHas padbora o reme
"DneKkTpuuecKue 3apspbl.
55 3apsoKeHHBIE TeNna U UX bubmmorexa [IOK
P N . https://m.edsoo.ru/ffOabea8
B3aumoaeicTBH. [TocTOSHHBIN
3JIEKTPUYECKUN TOK"
56 [TocTosIHHBIC MATHUTBI, KX
B3aUMO/ICHCTBHE
VYpok-uccnenopanue "M3yuenue bubnunoreka [JOK
57 . \
MOJIEH OCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarsauTHoO€ 1oJie. MarHuTHOE IoJjie
bubmmoreka [JOK
58 3eMJIM U €ro 3HaUYCHHUE IS )KU3HHU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmneiT Opcrena. MarautHoe noJie
JIEKTPUYECKOr0 TOKa MaruuTHoe
I10JIC KaTYIIKH C TOKOM

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acld?

60

[IpumeHeHue 31eKTPOMarHuToB B
texHuke. JlaboparopHas pabora
"N3ydenue nelcTBUS MAarHUTHOTO
I10JIsI Ha POBOJIHUK C TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcrons3oBanue
3HeKTpOHBHFaTeHeﬁB TEXHUYCCKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlabopaTtopHnas paboTa
"KoHcTpynpoBaHu€e U U3y4EeHHE
paboTHI AeKTpoABUTATES "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel Papajes. 3akoH
ANIEKTPOMArHUTHOW HHTYKIIUH.
[IpaBuno Jlenua

63

DnekrporeHeparop. CrocoOsr

MOJIy4EHUS SICKTPUYECKOI SHEPT U .

SHGKTpOCTaHI_[I/II/I Ha
BO300HOBJIIEMBIX HCTOYHHKAX
QHCPIrun

64

[ToaroroBka Kk KOHTPOJIBHOK paboTe
10 TeMe "DIIEKTPUYECKUE U
MAarHuTHbIE SIBJIEHUSA"

65

KonTtponsHas pabora no Teme
"DJIeKTpUUECKNE U MAarHUTHbIE
siBIIeHUA"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14




PesepBHblii ypok. PaboTa ¢ Tekctamu bubnuoreka [IOK

66 1
o TeMe "TennoBeie sBICHUS" https://m.edsoo.ru/ffO0accbe
Pesepubiit ypok. Pabora ¢ Texcramu

67 o Teme "IlocToSHHBIN 1 bubmmorexa LHOK

. " https://m.edsoo.ru/ff0acdc6

ANEKTPUUECKUI TOK

68 PesepBubliii ypok. PaboTta ¢ Tekcramu 1
o TeMe "MarauTtHbie ABJICHUS"

OBIIEE KOJIMYECTBO YACOB I1O 68 145

[TPOI'PAMME




9 KJIACC

KosmmmuyecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpoabsubie | Ilpakrnueckn
n/n Bceero u3ydeHus | oOpa3oBaTeibHbIE
padoTbI e padoTbl
pecypchbl

1 MexaHn4ecKkoe IBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBHOCTD bu6mmoreka [JOK

2 1
MEXaHUYECKOTO ABUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE IpsAMOTTMHENHOE bubnuoreka [IOK

3 1
JIIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOJIMHEITHOE

4 nBkeHne. CpeHsisi © MTHOBEHHAs 1
CKOpPOCTb

5 [IpsimonuHeliHOE paBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIODKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NPSIMOJIMHEUHOTO

6 PaBHOYCKOPEHHOT'O JIBUKCHHSL. 1
I'paduk ckopoctr
JlaboparopHas pabota "OnpeneneHue
YCKOPEHHUS Tea Mpu bubnunoreka [IOK

7 1 1
PaBHOYCKOPEHHOM [BWKEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM MJIOCKOCTH"

8 CBoOoHOoe maieHue Tei. OnbIThl 1
lamunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuoreka [IOK

OKPYXHOCTH. Hepnoz[ 1 9aCToTa

https://m.edsoo.ru/ff0ael76




oOpamienus. JInneiinas u yriaoBas

CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHHE
1 IIepssiii 3akoH HeroToHa. BekTop bubnuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnuoreka [IOK
12 .
PaBHoOfelicTByIOIIAs cUta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproToHa. bubnuoreka [IOK
Cynieprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenne 3aa4 Ha mpuMeHeHHE bubnuoreka [IOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
15 Cuna ynpyroctH. axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no treme «Cuina
YIIPYTOCTH»
17 JlabopaTtopHas padoTa «OnpenencHue bubnuoreka [IOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Chuta Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cuna bubmuoreka [IOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota "OnpeneneHue bubnuoreka [IOK
20
KO3 PUIIMEHTA TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3anau no reme "3aKoHbI
21 Herotona. Cuna octu. Cuna bubmmorexa [IOK
w yipyr ' https://m.edsoo.ru/ff0afb8e
TpEeHus
22 Cuia TSKeCcTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK




TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
IIaaACHUA

https://m.edsoo.ru/ff0af044

VYpox-koupepenuus " pukeHne ten

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuku”
Pemenue 3amau no teme "Cuna
24 TSHKECTU ¥ 3aKOH BCEMUPHOTO brbmmorexa [OK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHUS
[IepBas kocMuyeckas CKOPOCTb. bubnuoreka [IOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTepranbHON TOUKH.

26 AOGCOTIOTHO TBEPIOE TEIIO. bubnuoteka [IOK
PaBHOBecue TBEpI0TO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpaIlCHUS

27 MowmeHT cunbl. LleHTp TsoxecTn

08 Pemenne 3amgad mo teme "MomMeHT bubmuoreka [IOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToarotoBka K KOHTPOJILHOM paboTe 1Mo

29 TeMe "MexaHU4YecKoe ABUKEHUE bubmnorexa [JOK

. ’ https://m.edsoo.ru/ff0b0408
Bsaumonetictue ten"
KountponsHas paboTa o reme
30 "MexaHU4ecKoe IBUKEHUE brbmorexa [JOK
y | ' https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue ten
Nmnynsc Tena. UMmynbe cuibl. 3ak0H
31 COXpaHEHUs UMITyJIbCca. YTIPYTroe U bbmmorexa [IOK
P Y o pyT https://m.edsoo.ru/ffOb07fa
HEYNpPYroe B3auMOICHCTBUE
32 Pemenne 3agad nmo teme "3akoH bu6nmoreka [JOK

COXPAaHEHUs UMITyJbca"

https://m.edsoo.ru/ff0b096¢




Ypoxk-koHpepenuus "PeakTuBHOE

33
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 Mexannueckasi paboTa 1 MOIIHOC
XAHITIECKas paboTa H MOHOCTS https://m.edsoo.ru/ff0b0a84
PaboTa cuiibl TSHKECTH, CUIIBI bu6mmoreka [JOK
35
YOPYIOCTH U CHJIBI TPEHHUS https://m.edsoo.ru/ffOb0db8
JlabopaTtopHnas padoTa «OnpeneneHue
36 paboThI CUJIBI TPEHUS ITPU
PaBHOMEpPHOM JBUKEHUU TeJIa 10
TOPU30HTAIEHON TIOBEPXHOCTH
37 CBs13b 3HEpruu U paboTHI.
[TorenumanpHas 3HEPTUS
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS YPHEPTUH B
MEXaHHUKe
40 JlaGopaTtopHnas padota «3ydenue bubnuoreka [IOK
3aKOHA COXPaHEHUS YHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBMKCHUE U €TI0 bubmuoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojebaHusl. bu6nuoreka LIOK
Brinyxaennslie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTh4ecKuii U Py>KUHHBIN
MasTHUKH
VYpoxk-uccnenopanue «3aBUCUMOCTb
N bubnuoreka [IOK
44 nepro/ia KoJeOaHuii OT KECTKOCTH

MIPYKUHBI U MaccChl Tpy3a»

https://m.edsoo.ru/ff0b197a




45

[IpeBpanienue sHepruu npu
MEXaHUYECKUX KOJIEOaHUAX

46

JlabopaTtopHnast pabota «OnpeneneHue
4acTOTHI ¥ IIEpro/1a KojebaHui
MPYKUHHOTO MasTHHKA

bu6mmoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCUMOCTH TIepHO/Ia KoJeOaHHi
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChI TPy3a»

bubmmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbl. CBOUCTBA
MeXaHH4eCKuX BOJH. [IpoaosibHbIE
MOTIEPEYHBIE BOJHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepennus "MexaHudeckne
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckre BOJIHEI"

50

3Byk. PacnipocTpanenue u oTpaxkeHue
3ByKa

51

Ypok-uccnenosanue "Habnronenne
3aBHCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BHICOTA TOHA.
AKycTHYECKUH PEe30HAHC

53

Ypok-koHpepeHus "YapTpa3ByK U
nH(Pa3BYK B IPUPOJIE U TEXHHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka K KOHTPOJIBHOU paboTe Mo
Teme "3aKOHBI COXPaHEHHUSI.
MexaHunueckue Koie6aHus U BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponsHas paborta no teme




"3akoHbI cOXpaHeHUs. MexaHu4yeckue
KoJieOaHus U BOJHBI"

DIEeKTPOMarHuTHOE TOJIE.

bu6mmoreka [JOK

56
DNeKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JI€KTPOMArHUTHBIX BOJIH
VYpoxk-koupepennus "llkana
58 AJIEKTPOMAarHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonp30BaHNe MEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOU cBsI3U"
Vpok-uccnenoanue "M3ydenne
59 CBOMCTB JIEKTPOMArHUTHBIX BOJIH C brbmmorexa [TOK
p . https://m.edsoo.ru/ffOb2c6c
MTOMOTIIHI0 MOOMIIBHOTO TenedoHa
Pemenue 3a1a4 Ha onpezeneHue
60 YaCTOTHI ¥ JTUHBI AJIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHasi IPUpOJia CBETa.
61 CkopocTtb cBeTa. BomHOBBIE CBOIICTBA bubmorexa [IOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku ceta. [IpsimonuneitHoe
62 acIpoCTpaHEeHHE CBeTa. 3aTMEHUS bubmmorexa [IOK
pacHpocTp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)K€HUs CBETa. 3epKaJa.
63 Pemienue 3aa4 Ha mpuMeHeHHE Bubmmorexa LIOK
8 P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHsI CBETa
64 IIpenomnenue ceera. 3akoH bu6nuoreka LIOK
IIPEIOMJIEHHS CBETA https://m.edsoo.ru/ffOb3aea
65 ITonHOE BHYTpEHHEE OTpaKEHUE CBETA. bubnuoreka [IOK

Hcnonp30BaHue IIOJIHOTO BHYTPCHHCTO

https://m.edsoo.ru/ff0b3c5c¢c




OTPAXKCHUSA B OIITUUCCKUX CBCTOBOJAAX

JlabopaTtopHnas padota "VMccienoBanue
3aBHCHUMOCTH YTJIa MPETOMIICHUS

66
CBETOBOTO JIy4a OT yIJia aJICHUS Ha
rpanuue "Bo3ayx-cTekyo""
VYpoxk-koudepennus "Hcnonp3oBanue
67 MTOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [JOK
68 JIun3bl. OnITHYECKAsT CUITA JIMH3BI
https://m.edsoo.ru/ffOb3f2c
. bubnuoreka [IOK
69 [TocTpoeHue N300paKCHHH B JIMH3aX
p p https://m.edsoo.ru/ffOb444a
JIaGopaTtopuas padora "Onpeneneune
70 (bOKyEHOFE paC(IEDTOHHI/ISI u of[mqecxoﬁ bubmorexa [IOK
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIIECH JIMH3BI
7 Ypok-koHpepenius "OnTruaeckue bubnuoreka [IOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6mmoreka [JOK
72 ['1a3 xak onTuyeckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanuts 3penue”
Pa3noxxenue 6emoro cBeTa B CIIEKT).
74 OnbiTel HhtoTOHA. CrioxkeHnne bubmuoreka [IOK
CIIEKTpalIbHBIX IIBETOB. J(ucmepcus https://m.edsoo.ru/ff0c0f4c
|y P
cBeTa
75 JlaGopatopHas pabota "OnbITh IO bu6nuoreka LIOK

PAa3JI0KCHUIO Oenoro ceera B CIICKTp U
BOCIIPUATUIO BETA MTPEAMCETOB IPH UX

https://m.edsoo.ru/ff0cO0e2a




HaOJI0IEHUH Yepe3 [[BETOBbIC
¢wbTpH"

VYpok-npaktukym "BosiHOBBIE

76 CBOICTBA CBETa: IUCIIEPCHS,
uHTephepeHys 1 tuppakuus”
77 OmnbiTel Pezepdopaa u nminanerapuas bubnuoteka [IOK
MO/JIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
Hcnyckanue v OTJIONIeHUE CBETa
79 aromoMm. KBanTsbl. JIunenyaTeie bubmorexa [OK
' ’ https://m.edsoo.ru/ff0c144c
CHIEKTPBI
Ypoxk-npaktukym "HaGmrogenue bubnuoteka [IOK
80
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTBHOCTD U €€ BUABI Bubmmorexa LIOK
s A https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHOrO0 s11pa. Hykinonnas bubnuoreka [IOK
MOJICIIb https://m.edsoo.ru/ff0c18ac
83 PaanoakTuBHBIE MpEBpAILICHUS. bubnuoreka [IOK
N3ortonsl https://m.edsoo.ru/ffOclal4
Pemenue 3ama4d no teme: bubnuoreka [IOK
84 n n
PaanoakTuBHbBIE TpEeBpalllCHUS https://m.edsoo.ru/ff0clb4a
85 [lepuon momypacmnana
VYpoxk-koHpepennus "PaaroakTuBHbIE
P eperiu 8 bubnuoreka [IOK
86 U3JIy4eHUs B IPUPOJIE, MEIULIHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126




87

SnepHbie peakuu. 3aKOHBI
COXPaHEHHS 3aps1I0BOTO0 U MAaCCOBOIO
qucesn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBs3M aTOMHBIX siiep. CBA3b
MacChl U SHEPrUu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3anay no reme "Anepueie
peakuun"

90

Peaxiuu cunTe3a 1 neaeHUs Sep.
Uctounnku sHeprun CostHIA U 3BE3]

bubmmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaIMOaKTUBHBIX U3TYICHUI Ha )KUBHIC
OpraHu3msl"

92

[ToaroroBka kK KOHTPOILHOM padboTe MO
TeMe "DIEeKTPOMAarHuTHOE MOJIE.
DNEeKTPOMAarHUTHBIE BOJIHBL.
KBanToBsIe siBeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KoutponsHas paboTa o reme
"DeKTpOMarHUTHOE TOJIE.
DIEeKTPOMAarHUTHbIE BOJIHBI.
KBanTtoBsIe siBeHuUs"

94

[ToBTOpEHUE, 00OOIICHNE.
JIaGoparopHble pabOTHI IO KypCy
"B3aumMopaencrBue ten"

bubnuoreka [IOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0oOeHue. Pemenne
pacyeTHBIX M Ka4eCTBEHHBIX 33/1a4 MO
teme "TemnoBbie nporecch"”

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o6o0menue. Pemenne

bu6nmoreka [JOK




pacyeTHBIX U KaU€CTBEHHBIX 3aa4 110
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bu6mmoreka [JOK
97 pacyYeTHBIX U KAYECTBEHHBIX 3a/1a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoyctaHOBOK"
[ToBTOpEenue, o6o0IeHNE.
98 JlaGopartopHble PadOTHI ITO KypC 1 1 bubmmorexa HOK
" PATOPHbIC P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o6o6menune. Padora ¢
99 TEKCTAMU I10 TeMe "3aKOHbI 1 bubmorexa LHOK
| https://m.edsoo.ru/ff0c2d6a
COXPAaHCHHUS B MEXaHHUKE
[ToBTOpenue, o606menune. Padora ¢
100 Texkcramu 110 TeMe "Konebanus u 1 bubmorexa [OK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. PaboTa ¢
101 TexcTtamu 1o teme "CBeTOBbIE 1 bubmmorexa [IOK
" https.//m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHne. PaboTa ¢
102 Texctamu 1o teme "KsanroBas u 1
sepHas puzuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

» Gusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 knacc/ [leppimkun .M.,
NBanoB A.U1., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemienne»

» dusuka: 8-if kitacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kinacc/ [leprimkun 1. M.,
Npanor A. 1., AkimmonepHoe o6miectBo «M3narensctBo «lIpocBemenue»

» Gusuka, 9 kiace/ [leppimkun A.B., I'yrHuk E.M., O011ecTBO ¢ OrpaHuYeHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AxkiinonepHoe o01iecTBo «M3matenbeTBo
«IIpocserieHue»

A.B. [leppimkun CoopHUK 3a1a4 1o ¢pusuke: 7-9 kinaccel K yueOHukam A. B.
[Mepriikuna u ap. «dusuka. 7 kace», «dusuka. 8 kinacey, «dusnka. 9 kmacey /
A. B. Ilepbiikun ; coct. H. B. ®unonosuu. — M. : ACT : Actpens ;
Bnagumup : BKT, 2017.

- B.W. Jlykammk, E.B. UBanosa COopHuk 3ana4 no pusuke 7-9 ximaccel Mockaa.

IIpoceenienue 2006 .

METOANYECKHUE MATEPUAJIBI IJIAA YUUTEJIA

A.B. Ilepsimkna CoopHuK 3aaa4 1o ¢usuke: 7-9 kimaccel K yueOHukam A. B.
[epeimkuna u Ap. «dusuka. 7 kinacey, «Pusmka. 8 kinacey, «dusuka. 9 kiaace» /
A. B. Ilepbiikud ; coct. H. B. ®unonosuu. — M. : ACT : Actpens ;

Bmagumup : BKT, 2017.



- B.U. Jlykamuk, E.B. MIBanoBa CoopHuk 3aaa4 o pusuke /-9 knaccel Mockaa.

IIpocsemenne 2006 r.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

Enunas xomnexkuust IIOP http://school-collection.edu.ru/
JIabopatopHbie padoThl (BupTyanbHbie http:phdep.ifmo.ru
JIabopaTtopubie padoTsl o pusuke http://phdep.ifmo.ru/
JlemoHcTpanuu (BUpTyaibHbIe) skcriepumenToB http:phdep.ifmo.ru
dusunueckuii sxcnepument http://demo.home.nov.ru

Kosnekus «EcTecTBeHHO-HAYYHBIC SKCTIEPUMEHTBI»: (hU3HKa
http://experiment.edu.ru

OmnbITel, GoKychI, mpubopsl, anumarmu http://physics03.narod.ru
BuneoonsiTel Ha ypokax http://fizika-class.narod.ru/
dwusuka:kosuteknus onbiToB http://experiment.edu.ru/

OmnwsiTer http.//www.n-t/org/tp/nr/bcs.htm

Anumaruu o ¢usuke http://physics.nad.ru/

Anumaru o Bcem TeMam http://physflash.narod.ru
http://www.infoline.ru/g23/5495/phesics.htm

Caiit lllentnkuaa Anekcannpa Cepreesuda http:physics.nad.ru


http://school-collection.edu.ru/
http://phdep.ifmo.ru/
http://phdep.ifmo.ru/
http://phdep.ifmo.ru/
http://demo.home.nov.ru/
http://experiment.edu.ru/
http://physics03.narod.ru/
http://fizika-class.narod.ru/
http://experiment.edu.ru/
http://physics.nad.ru/
http://physflash.narod.ru/
http://www.infoline.ru/g23/5495/phesics.htm
http://physics.nad.ru/
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