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IMNOACHUTEJIBHAASA 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHH M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MpPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM (penepanbHOi paboyeil MporpaMMbl BOCIUTAHUS U
Konnenuu npenonaBanus yue6Horo npenmera «Dusnkay.

Copepxanue mnporpaMMmbl 1o (uU3MKe HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYalOIIUMXCS M OpraHU3alui0 U3y4YeHHs
¢u3nKn Ha NEATEIHLHOCTHOM OcHOBEe. B mporpamme mo (u3NKe yUHUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpemmera B peanusanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOyUEHHs, a TAaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOT'O 00IIIEro 00pa3oBaHusl.

[Tporpamma 1o pu3uke ycTaHaBIMBAET pacupeeseHue yueOHOro MaTepuana
1o rojgam oOyueHus (1Mo Kjaccam), IpejiaraeT NpUMEPHYIO MOCIIE0BATEIbHOCTh
U3YYEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHM 00yJaroIuXCsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LENBIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MpEeIMETY.

dusuka sBIsIeTCS CUCTEMOOOPA3YIOIIUM JUIsSl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUM,
U3y4aeMbIX XUMHEH, OMOJI0ruen, acTpOHOMHEN 1 pu3nuecKoi reorpadueil, BHOCUT
BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTaBIseT HanOoee sICHbIC
oOpa3ipl MPUMEHEHUS! Hay4YHOT0 METOJa MO3HaHMs, TO €CTh crocoda MoJydeHus
JIOCTOBEPHBIX 3HAaHUH O MUpE.

OpHa w3 THaBHBIX 3a/ay (PU3MYECKOro 0O0pa3oBaHUsI B CTPYKType OOIIEro
00pa3oBaHUsl COCTOUT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOU TPaMOTHOCTU U
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuyenne ¢Qusukun Ha 0a30BOM ypOBHE TPEIIOJIAraeT OBJAJCHUE
CIIEYIOIMMUA KOMIETEHTHOCTSMH, XapaKTePU3YIOIIUMH E€CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

HAYYHO OOBSACHATH SIBJICHUS;

OLICHUBATh U IOHUMAaTh OCOOEHHOCTH HaAyYHOT'O HCCIIEJOBAHUS;
WHTEPIPETUPOBATh JaHHBIE M UCIOJIb30BaTh HAyYHBIE JOKA3aTelbCTBA IS
MOJIyYeHHS BBIBOJIOB.

[lenn wusyueHuss (PuU3MKK HA YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenogaBaHus ydeOHoro mnpeamera «Dusmka» B
oOpa3oBarenbHbIX oOpraHuzanusx Poccuiickorn @exepanuu, pearnu3yrOIIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKACHHOW pelICHUEM



Komierun Munucrepersa npocetenust Poccuiickoin @enepanuu (IpoToKoJI OT 3
nexadps 2019 r. Ne [1K-4BH).

Heau u3zyyenus pusnKu:

NpPUOOPETCHUE HMHTEpPEca M CTPEMJICHUS OOyYArOIIMXCS K HAYYHOMY H3YYCHHIO
IPUPOIBI, PA3BUTHE UX MHTCIUIEKTYaIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUN O HAyYHOM METOJAC TMO3HaHUS W (OPMHPOBAHUE
MCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpoOBaHWE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa H3y4YeHHs] OCHOB
CTpPOCHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHupOBaHUWE TPEACTABICHUNH O poidu (PU3WKH IS Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cdepax Oyayiied mpodecCHOHAIBHOM
NEeSTENbHOCTH, CBSI3aHHOW C (DU3MKOM, MOATOTOBKA K JalbHEiIIeMy O0y4YeHHIO B
9TOM HaIpPaBJICHUHU.

JlocTikeHne 3THX IeNiel MporpaMMbl MO (DU3WKEe Ha ypOBHE OCHOBHOTO
o01rero oO0pa3oBaHus 00SCIIEUNBACTCS PEIICHUEM CIICIYIOMINX 3aa4:
npuoOpeTeHre 3HAaHUK O JAMCKPETHOM CTPOCHHHM BEIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

NpUOOpPETEHUE YMEHUM ONUCHhIBAaTh U OOBSACHATH (U3NUYECKUE SBJICHUS C
WCIIOJIb30BAHUEM TTOJTYIYCHHBIX 3HAHWM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEHIIMX PAcUETHBIX 3a7a4 C MCIOJIb30BAHUEM
bu3HUEeCKUX MOJIENIEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;
pa3BUTHE YMCHHWH HaOMIOMAaTh TPUPOIHBIC SBICHUS W BBITOJHITH OIIBITHI,
JabopaTopHbie pabOThl U SKCIIEPUMEHTAIBHBIC WCCIEAOBAHUS C MUCIIOJIH30BAHUEM
U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ HGOpMALHEH (PU3NIECKOTO ComepKaHUs, BKITIOUYas
UH(OPMAIIMIO O COBPEMEHHBIX JOCTIKCHMSIX (U3HMKH, aHAIU3 M KPUTUYECKOE
OlICHMBaHUE UH(pOpMaIIK;

3HAKOMCTBO CO cdepamMu NpOPECCHOHATBHONW NEATeITbHOCTH, CBS3aHHBIMH C
Gbu3HKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMM Ha JOCTHKEHUSX
(bu3HYecKoil HayKH.

Ha uzyudenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO
oOpazoBaHusi oTBOAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIeN0), B 8
KJ1acce — 68 JacoB (2 yaca B Heaeno), B 9 knacce — 102 gaca (3 gaca B HeIeINIO).

[Ipennaraemsiii B nmporpamMmmMe no ¢Gpu3Mke nepedeHb JadopaToOpHbIX padoT U
OMBITOB HOCUT PEKOMEHIATEIbHBIM XapaKTep, YUUTEIb JIeaeT BIOOp MPOBEACHUS
7a00paTOpHBIX PAa0OT W OMBITOB C YYETOM HMHIWBUIYAITbHBIX OCOOEHHOCTEH
0o0ydJaronmxcsi, CucKa SKCIEPUMEHTANBHBIX 3aJaHuil, TpeiaraéMplx B paMKax
OCHOBHOT'0 T'OCYJIApPCTBEHHOT'O IK3aMeHa 1o (PU3HKe.



COJEP XAHME OBYUYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAKONIIEr0o MUPA.

®usuka — Hayka O npupoxe. SBinenHus npupoapl. Ousznueckue SBICHUSA:
MEXaHUYECKUE, TEIJIOBbIE, JIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue Quanueckux BelUYuH. Duznyueckue
npubopsl. [Torpemnocts n3mepennii. MexxayHapoaHasi cuCTeMa €IMHHII.

Kak ¢wu3uka w JApyrue eCTECTBEHHBIE HAyKW H3Y4YalOT TPHUPOY.
EcTecTBeHHO-HAYUHBIN METOJl TMO3HAHWS: HAONIOJACHHE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHNE
HaOoaemoro siBieHus. Onucanne PuU3NIeCKUX SBJICHUHN C TTOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

MexaHnnueckue, TEII0BbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHHUSL.
duznyeckue mpuOOPHI U MPOIIEAYypa MPSMbIX H3MEPEHUHN aHATIOTOBBIM U TU(PPOBHIM
pUOOPOM.

Jlabopamopnsie pabomul u onvimol.

OmnpeneneHue 1EHBI ICJICHUS TIKAIBI U3MEPUTEILHOTO TTPHOOpa.

N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TETA.

Onpenenenue pa3MepoB MaJbIX TEN.

N3mepenue temmnepaTypbl NMPU MOMOIIU >KUAKOCTHOTO TEPMOMETpa M JaT4UKa
TEMIIEPATYPHI.

[IpoBeneHue uccieoBaHus MO MPOBEPKE TMIIOTE3bl: JAJIbHOCTh MOJIETA IIAPUKA,
MYIIEHHOT'0 TOPU30HTAJILHO, TeM 00JIblle, YeM OO0JIbIlIe BHICOTA ITyCKa.

Paznen 2. [lepBoHayajibHbIe CBeJeHUs] 0 CTPOEHNH BellleCTBA.

CtpoeHue BeIIEeCTBA: aTOMbl M  MOJIEKYJb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBixenne yactul BemiecTBa. CBS3b CKOPOCTH JABWUIKEHHSI YaCTHL C
temriepaTypoil. bpoyHoBckoe aBuxenue, nud@ysus. BzaumonelcTBue yacTull
BEILIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHbl€ COCTOSIHMSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPABIX
(kpucTamnieckux) Teia. B3auMocBs3b MEXKIy CBOWCTBAMU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OCoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Jlemoncmpayuu.

Habnronenue 6poyHOBCKOTO ABUKEHUS.
Ha6monenne nuddysun.



HaOnronenue siBiaeHul, OOBACHSIOMIMXCS MPUTHKEHUEM WIM OTTaJIKUBAaHUEM
YaCTHI] BELIECTBA.

Jlabopamopnsie pabomul u onvimol.

OneHka guaMeTpa aToMa METOJIOM PSA0B (C UCToJIb30BaHueM (oTorpaduii).
OnpIThl IO HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.
OMnbITE 1O OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBuskeHHe U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpeniHsisi CKOPOCTh MPU HEPABHOMEPHOM IBHKEHHUHM. Pacyér myTtu u
BPEMEHH JIBUKCHMUS.

SIBieHue wWHepIUU. 3aKOH WHEpUMHM. B3aumojaeicTBue Tel Kak NpUYMHA
U3MEHEHUsI CKOpPOCTH [JBWXXKEHMS TeJl. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIE
00bEMa BellecTBa.

Cnita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. Crila ynpyrocTd M 3aKOH
['yka. 3MepeHue Cuiibl ¢ MOMOUIBIO JUHAMOMETpA. SIBJIEHHUE TIATOTEHUS U CHIIA
TskecTH. Chlla TSHKECTH Ha Apyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAPABJIEHHBIX 0 OJHOW IpsMoM. PaBHoxelcTByromas cui. Cuiia TpeHus.
TpeHne CKOJbKEHU U TPEHUE MOKOsA. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

Habmronenne MexaHnuecKoro JIBHXKCHUS TeTa.

N3mepeHne cKopoCTH NPSMOJIUHENHOTO ABUKEHHUS.
HabGntonenue siBjeHUs: UHEPLIMH.

Habntonenue usMeHeHust CKOpOCTH MpU B3aUMOICUCTBUM TEIL.
CpaBHeHHE MaccC MO B3aUMOJIEUCTBUIO TEJI.

CnoxkeHue cuJl, HallpaBJICHHBIX 1O OJIHON MPSMOM.

Jlabopamopnsie pabomul u onvimol.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBHXKEHUS (IIapvKa B KUJIKOCTH, MOJIEIH
AIIEKTPUUYECKOTO aBTOMOOWIIS M TakK Jlajee).

Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUS OpyCKa WM MIapuKa M0 HAKIOHHON
IIJIOCKOCTH.

Onpenenenue I0THOCTH TBEPAOTO TENA.

OMnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsikeHus (Aedhopmaniuu) Ipy>KUHbBI
OT IPUJI0KEHHOW CUJIBL.

OMnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIbKEHUSI OT Beca Tela
U XapaKTepa CONPUKACAIOLINXCS OBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTE U ra30B.

JaBnenue. CnocoObl yMEHBIIEHUS M YBEIUYECHUS JaBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUSI raza oT o0bEma, TemmepaTypsl. llepemaua naBieHus



TBEPABIMU TEJNAMU, XUAKOCTIMH M razamu. 3akoH [lackans. IIneBmarnueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS JKUJIKOCTH OT TIyOWHBL [ mapocraTudeckuid
napanokc. Coob1aronuecs: cocyabl. ['napaBiuyeckue MexaHU3Mbl.

AtMocdepa 3emnn u atMocepHoe naBiaeHue. [IpuuuHbl cyliecTBOBaHUS
BO3aAylHON oOonouku 3emsu. OmnbiTt Toppuuemnmu. M3mepenue armocdepHOro
JaBJICHUA. 3aBUCUMOCTh aTMOC()EpPHOTO JAaBIEHUS OT BBHICOTHI HaJl yPOBHEM MODAL.
[Tpubops! 115t U13MepeHus: aTMOC(hHEpPHOTO TaBJICHHUS.

JelicTBUe KUIKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTb JIABJIEHUA raza OT TeMIEPATYPHI.

Ilepenaya naBiaeHuUs )KUIKOCTBIO U Ta30M.

CooOmaroiuecs cocyibl.

I'mapaBinnyeckuii mpecc.

[IposiBnenue nelcTBHS aTMOC(EPHOTO TABICHUS.

3aBUCUMOCTH BBITAJIKUBAIONIEH CHUJIBI OT O0BEMA MOTPYXEHHON YacTH Tela u
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBre 1miaBaHus TeJ: IUIABAHWE WIIA TIOTPYKEHHE TEN B 3aBUCHUMOCTH OT
COOTHOILICHHMS TUIOTHOCTEH TEJIA U KUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTpYXEHHOU B
XKUJKOCTb YaCTH TEJA.

Onpenenenue BBITAIKABAIOMIEH CHJIbI, NEUCTBYIOLIEH HA TEJNO, NOTPYXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITUIKMBAIOIICH CHJIbI, JCWCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT Macchl TeJa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHJIbI, JEUCTBYIOLIEH
Ha TEJNO B XHUAKOCTH, OT 00BEMa MOTPYKEHHOW B JKUIKOCTh YacTU Tela U OT
IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYMPOBAHHUE JIOJKU M ONIpPENENICHHE €€
IrPy30I0AbEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTH. DHEPrus.

Mexanuueckas padora. MOLIHOCTb.

[IpocTbie MexaHW3MBI: pbluar, OJOK, HAKIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [I[pumeHenue npaBuiia paBHOBECHS phluara K 0J10Ky. «30J10T0e
npasuio» Mexanuku. KIIJI npocTeix Mexanu3moB. [IpocTeie MexaHU3Mbl B OBITY U
TEXHUKE.



Mexanuueckass dHeprus. KuneTnueckas W NOTEHUHMAIbHAST HHEPIHUs.
[IpeBpailieHre 0OTHOTO BHUJIa MEXAHUYECKOW IHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUH B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopnuie pabomul u onvimol.
Onpenenenue pabOTHl CHIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHHH Tejla TI0
TOPU30HTAIBHON OBEPXHOCTH.
HccenenoBanue yciioBUN paBHOBECUS pblyara.
N3mepenne KII/I HakJIOHHOM IIJIOCKOCTH.
N3ydeHune 3aKk0Ha COXPAaHECHUSI MEXAHUYECKON SHEPTHUH.
8 KIIACC

Pa3zpnes 6. TerioBbie ABJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KMHETHYECKOW TEOPUM CTPOECHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. OINBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopnenu TBEPIOro, >KUIKOTO W Ta3000pa3HOTO COCTOSHUN BELIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IOJIOKEHUU MOJEKYISIPHO--KNHETUYECKON TEOPHH.
CMaunBaHNe U KalWUIIpHBIE sBIEHUS. TeIioBoe pacliupeHue U CKaTue.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BuyTtpenHsass sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH OHHEpPruu:
TEeIUIonepeaaya u coBepiieHue padoTsl. Buibl Temionepeiayu: TemIonpoBOAHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE€ paBHOBecHE. YpaBHEHHUE TemioBoro Oamanca. [lnaBnenue wu
OTBEPAECBAHME KPUCTAUIMYECKUX BEUIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenuwe. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTrMoc(hepHOro
JABJICHHUS.

BnaxHocTs Bo3ayxa.

DHeprus TOIMBa. Y JeIbHAas TEIUIOTa CTOPAHUS.

[Mpunnumner pabotsl TemnoBbix asurareneit KIIJ| TtemmoBoro aBuratens.
TennoBbIe IBUTATENN U 3AIIUTA OKPYKAIOIIECH CPEJIbI.

3aKOH COXpAHEHUS U MPEBPALLECHHS S HEPTUH B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

Habnronenue OpoyHOBCKOTO ABUKEHHUS.
Ha6monenne nuddysun.
HaGntonenue siBnenuii cMauyMBaHus U KaMWLISIPHBIX SBJICHUH.



Halnronenue TemioBoro paciupeHus Tei.

W3meHenne naBieHus ra3a MNpd HW3MEHEHWHM OOBEMAa W HArpeBaHHUH

OXJIAXKJICHUH.
[IpaBuiia u3MepeHus TemIepaTyphl.
Bubl Tenonepenaymu.
OxJtaxkJieHre ITpU COBEPIICHUU PadOTHI.
HarpeBanue npu coBepiieHN padOThl BHEITHUMHU CHJIAMHU.
CpaBHEHUE TEINIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmronenue kuneHusl.
Habmnronenue nocTostHCTBA TeMIepaTypbl MPU TJIaBICHUH.
Mopenn TeImI0OBBIX IBUTATCIICH.

Jlabopamopnsie pabomul u onvimol.

OmnbITHI 110 OOHAPY)KEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHMUSL.
OMnbITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WJIM caxapa.

nJIn

OneITEl MO HAOJIIOJCHUIO TEIUIOBOIO PACIIMPEHUS Ta30B, KUIAKOCTEH M TBEPABIX

TCJI.
OHpC,ZIeJICHI/IC JaBJICHUA BO3/yXad B OamoHe mIIpuIa.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJICHHUS BO3/AyXa OT €ro oobéma u

Harp€BaHHs WJIN OXJIAKACHUA.

[IpoBepka rumnoTe3bl JUHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA >KUIAKOCTH B

TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Ha6JII-O,ZIeHI/IC N3MCHCHUA BHYTpeHHGﬁ OHCPIruU TCjia B PC3YJIbTATC TCILIOIICPCAAun

Y paOOThl BHEILIHUX CHI.

HccnenoBanue siBIEHUS TEIUIOOOMEHA MPU CMELIMBAHMM XOJIOJHOM M ropsuen

BOJBI.

OnpeneneHHe KOJIM4YCCTBA TCILUIOTHI, ITOJIYYCHHOI'O BOI[OI‘/JI IIpu TEII000MEHE C

HarpeThiM METAJUIMYECKUM LIMJIMHAPOM.

Onpenenenue yaeabHOU TENI0EMKOCTH BEIIECTBA.

HccenenoBanne npouecca uCnapeHusl.

OrnpeneneHue OTHOCUTENbHOM BIaXKHOCTH BO3/1yXa.

Ornpenenenue yaelIbHOM TEIUIOTHI TIaBJIEHUS JIbJIA.
Pazgen 7. DiaekTpuyecKkue U MATHUTHBIE SIBJICHHS.

Onektpusanus Tena. JIBa poaa anekTpuueckux 3apsiaoB. B3ammopeiicTBue

3apsoKeHHBIX  Ten.  3akoH Kynona (3aBUCHMMOCTH — CHJIBI
3apsHKEHHBIX TEJT OT BEJTMYUHBI 3aPSAJI0OB U PACCTOSHUS MEXKIY TEJIaMHM).

B3aUMOJIEUCTBUA

QHGKTpI/IIK?CKOG I10JIC. HaHp}I}KéHHOCTL QJICKTPHUICCKOTO II0JIA. HpI/IHHI/IH

CYNEPIIO3ULIMH SJEKTPUUYECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsIoB. DJIEMEHTAPHBIA JICKTPUYECKHAMN 3apsii.
Ctpoenune aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
WM cTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUIKOCTSX U Ta3ax.

Onektpuueckas uenb. Cuima TokKa.  DJIEKTPUUYECKOE  HAIPsIKEHHE.
CornpoTuBieHUE MPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
JU1s yyacTka nend. [lociaegoBaTenpHoe U apauieIbHOE COEUHEHNE TPOBOAHUKOB.

Pabota u MoOmHOCTh 3yeKTpUYecKoro Toka. 3akoH J[xoyns—JleHua.
DNEeKTpUYECKUe 1ENu U MOTpeOUTenu dMeKTpuIecKor sHepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[TocTtostHHBIE MarHUTHI. B3anmMoaencTBrue NOCTOSHHBIX MArHUTOB. MarHuTHoe
nosie. MaruutHoe mosie 3eMJIM M €ro 3HA4eHWe Uil KU3HM Ha 3emyie. OmnbIT
Opcrena. MaroHuTHOE 1OJIE DIIEKTPUYECKOrO TOKA. [IpuMenenne 3J1eKTpOMarauToB
B TeXHUKE. J[eiiCTBHE MarHUTHOIO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSAHHOTO TOKa. lcrnonp30BaHME  DJIEKTPOJABUIATENIEM B TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omnertel @apanes. fBneHne sneKTpoMarHuTHOW MHAYKUMU. [IpaBuno Jlenna.

DIIEKTPOreHepaTop. Crioco0Osl ITOJTyYEHHUS ANEKTPUYECKOU SHEPI'Uu.
DNEeKTPOCTAaHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIHH.
Hemoncmpayuu.

DIIeKTpU3aLUs TEIL.

JIBa poJia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEII.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.

DJleKTpocTaTu4ecKass MHIYKIIHS.

3aKOH COXPAHEHUSI JIEKTPUUECKUX 3aPsJI0B.

[IpOBOIHUKH U AUDIEKTPUKH.

MoenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJISL.

M cTOUYHMKH TTIOCTOSSHHOT'O TOKA.

JlencTBUA NEKTPUUECKOTO TOKA.

DIJIEKTPUYECKUM TOK B )KUIKOCTH.

["a30BbIl pa3psia.

N3Mepenune CUIIbl TOKa aMIIEPMETPOM.

N3mepeHne 3eKTpUYECKOTO HAMPSIKEHUS BOJIBTMETPOM.

Peocrar u Mmara3uH conpoTHUBIICHUM.

B3aumopeinicTBue NOCTOSHHBIX MAarHUTOB.

MonenupoBaHre HEBO3MOXKHOCTH PA3ICICHUS MTOJHOCOB MAarHuTa.
MoaenupoBaHre MArHUTHBIX TOJIEA MOCTOSHHBIX MarHUTOB.



OmneIiT Opcrena.
MaruutHoe noje Toka. DJIeKTPOMarHur.
JleficTBME MarHUTHOTO TOJIS1 HA IPOBOAHUK C TOKOM.
DJIEKTPOJIBUTATENIh OCTOSIHHOTO TOKA.
HccnenoBanue siBIEHUS DJIEKTPOMArHUTHON MHIYKIIUH.
OmnebiTel Dapajes.
3aBUCUMOCTb HAIIPaBJIEHUS MHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHUSI.
DJIEKTPOre€HepaTop NOCTOSIHHOTO TOKA.
Jlabopamopnsie pabomul u onvimol.

OnbIThI 10 HAOIIOACHUIO JIEKTPU3ALUU TEJl MHIYKIIUEH U TPU COMPUKOCHOBEHUH.
HccnenoBanue 1€MCTBUS SJIEKTPUUECKOTO MO HA TPOBOAHUKH U TIUDJIEKTPHUKHU.
COopka u mpoBepKa paboThI IEKTPUIECKON IIEMTH TOCTOSHHOTO TOKA.
W3mepenue u peryJnpoBaHHue CUIIbI TOKA.
N3mepenue u peryJiupoBaHue HAPSKEHUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKa, MAYLIETO Yepe3 pPe3UucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANPSHKEHUSI HA PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh JJIEKTPUYECKOTO CONPOTHUBIICHUS
MIPOBOJHUKA OT €0 JIJIMHBI, IUIOMIAIU MTONEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBua CI0XKEHUSI HAMPSHKEHUN MPU MOCIEI0BATEIbHOM COCIMHEHUN
JIBYX pPE€3UCTOPOB.
[IpoBepka npaBuiia AJig CUIIbI TOKa MPHU MapajuieIbHOM COCIMHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AAEKTPUUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmnpeaeneHne MOITHOCTH JIEKTPUUYECKOr0 TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CHJIbI  TOKA, HWIYIIErO0 4Yepe3 JaMIlO4Ky, OT
HaIpsHKECHUS Ha HEH.
Onpenenenue KII/[ narpeBarerns.
HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3yueHre MarHUTHOTO MOJI TMOCTOSHHBIX MArHUTOB TNMPU WX OOBEIUHECHUH U
pa3/IeICHNN.
HccnenoBanne 1eMCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIKY.
OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIbl B3aUMOJAECHCTBHUS KATYIIKH C
TOKOM U MarHUTa OT CUJIbI TOKA W HAINPaBJICHUS TOKA B KaTYIIIKE.
N3yueHne necTBUSI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
KonctpyupoBanue u uzyueHue padoThl AIEKTPOABUTATENS.
N3mepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.
OMnBITE IO UCCIIEOBAHUIO SIBJIEHUS 3JIEKTPOMAarHUTHOM MHIYKIMU: UCCIIEA0BaHUE
W3MEHEHUM 3HAYEHUS U HAIIPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexannuyeckue siBJICHHUS.



Mexannueckoe nBwkeHHEe. MarepruanbHas Touka. Cucrema OTCYéETa.
OTHOCHUTENIBHOCTh MEXaHHYECKOr0 JBWKEHUS. PaBHOMEpPHOE NPSIMOJMHENHHOE
nBmxeHue. HepaBHomepHOe npsiMoMHENHOE JBH>KeHUE. CpelHsss U MITHOBEHHAs
CKOpOCTB T€Jla TP HEPABHOMEPHOM JIBHKCHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEWHOe naBmkeHue. CBoOoaHOE
najgenue. Onwitel ['anues.

PaBHOMepHOE ABmkeHHE 1O OKpyxHOcTU. Ilepuon u vacrora oOpamieHus.
JIuHenHas u yrioBas CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

IlepBeiit 3akoH HeroTroHa. Bropon 3akoH HerotoHa. Tperunii 3akoH HeroToHa.
[IpyHIMN Cynepro3uuuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHuUsl: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUs MOKOs, IPYTUe BUJIBI TPEHUS.

Cuna TsSKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Bwxenne mianer Bokpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue martepuanbHON TOUkH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUVIEHHOM OChIO BpalleHusi. MoMmeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. Mmynibe cHitbl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE IBUKEHUE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cui TsSKecTH, yHpyrocT,
TpeHus. CBsa3b s3HEpruu u pabotel. [loTeHunanbHas FHEPrUs Tena, MOAHATOrO Hajl
MOBEPXHOCTHIO 3eMJIn. [loTeHIMabHas SHEPTUs CxKATON NpyKkuHbl. Knunernueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHECHUS MEXaHWYECKOU
DHEPIUH.

Hemoncmpayuu.

Habmroienue MexaHu4ecKoro JBUKEHHsI Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
CpaBHEHUE IMyTEW U TPAEKTOPUIN JBUKEHUSL OJJHOTO M TOT'O K€ TeJIa OTHOCUTEIBLHO
pPAa3HBIX TEJ OTCUYETA.

N3mepenne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO IBUKECHUS.

HccenenoBanne NpU3HAaKOB PABHOYCKOPEHHOI'O IBUKCHUS.

Halntonenue aBuKeHUs Tesa 1o OKpy>KHOCTH.

Habnrogenne MexaHUYEeCKUX SIBIICHUW, MPOUCXOJAUIMX B CHCTEME OTCYETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHHs Tejla OT MacChl TeJla U ACHCTBYIOLIEH HA HETO CHIIBI.
HaGntonenue paBeHcTBa CUIT TPU B3aUMOICUCTBUU TEll.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBUKECHUH.

[Iepenada umiysabca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICUCTBUU TEIL.



CoxpaHeHue UMITyJIbCa PU HEYITPYTOM B3aUMOJICVCTBHH.

CoxpaHeHue UMITyJIbCa MpU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

Halntonenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH IPU CBOOOTHOM TaJICHUH.

CoxpaHeHHME MEXAHUYECKONW OHHEPruyd MpU JBUKECHHM Telaa INOJ JCHCTBUEM
PY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

KoHcTpynpoBaHue Tpakra Jisl pa3roHa U JaJlbHEHIIEr0 PAaBHOMEPHOIO JIBHXKEHUS
IapUKa UJIU TEIIECKKHU.

Omnpenenenue cpelHel CKOPOCTH CKOJIBKEHUSI OpYyCKa WM JIBHXKEHHMSI ILIapUKa 110
HAKJIOHHOM IIOCKOCTH.

OrnpeneneHue yCKOpEeHHs Tella MPU PaBHOYCKOPEHHOM JIBUKEHUU MO HAKJIOHHOMU
IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JABHKEHUU
0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPHU PABHOYCKOPEHHOM JBIDKCHHH 0€3 HadalbHOU
CKOPOCTM IIYTH OTHOCSTCA KaK psAd HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIWE
MPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIBXKEHHUSI OT CHJIbI HOPMAaJbHOIO
JTaBJICHUA.

Omnpenenenue kodhuUIHeHTa TPEHUS CKOTBKEHUSI.

Omnpenenenue KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CHIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHUU Tejla IO
TOPHU30HTAIBHON TOBEPXHOCTH.

Omnpenenenue pabOTHl CUIIBI YIIPYTOCTH TPHU MOABEME TPpy3a C MCHOJIb30BAaHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3aKOHa COXPAHEHUS DHEPTUH.

Pa3nen 9. Mexannuyeckue KoJie0aHus M BOJIHbI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUIL: IEpUOI,
4acToTa, aMIUIMTyAa. MareMaTu4ecKui U NpyKUHHbIN MasTHUKU. [IpeBpamenue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHHole — kojeOanus.  Pe3oHaHc.
Mexannyeckue BoOJIHBL. (CBOWCTBA MEXaHUYECKMX BOJH. [IpomonbHble U
MONIEPEYHbIE BOJHBIL. J[MMHA BOJXHBI © CKOPOCTH €€ PacnpOCTPAHEHHS.
Mexannueckre BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxeHue 3Byka. MudpasByk u
YIbTPa3BYK.

Hemoncmpauuu.

Hab6mronenue xoneGanuii Te MO ASUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.



Habnronenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.
HaOGmro1eHre BRIHYKICHHBIX KOJIeOAaHUM B pe30HaHCa.
Pacnpoctpanenue npo101bHBIX U IMONEPEYHBIX BOJIH (Ha MOJIETIH).
HaOmro1enre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30OHAHC.

Jlabopamopnuie pabomul u onvimol.

OmnpeneneHue 4acTOThI U IepHUoia KoJeOaHU MaTeMaTHYeCKOTrO MassTHHUKA.
OmnpeneneHue 4acTOThI U NMEpUOJia KoJeOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIEPHO/IA KOJI€OaHUM MMOJIBEIIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCHMOCTH TEpHOJia KoJaeOaHWUW NPYKMHHOTO MasTHHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TepUoja KojaeOaHul rpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Tpy3a.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IMEpUOJa KOJIEOAaHUN MpPYKUHHOTO
MasITHUKA OT MACChI Tpy3a U KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaICHHUS.

Paznen 10. Di1eKTPOMArHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIEC BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMArHuTHhIX BOAH. Illkana »nekTpoMarHuUTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceera. CkopocTh cBeTa. BoigHOBBIE CBOMCTBa
CBeTa.

Hemoncmpauuu.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BonHoBsIe cBOMCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

N3yyeHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C MIOMOIIbI0 MOOUIIBHOTO Tele(oHa.

Pa3znen 11. CBeToBbBIE ABJICHHS.

JlyueBas MOJEJIb CBETAa. HUctounuknu CBeTA. [IpssmosnHeHoe
pacnpoctpanenue cBera. 3armenusi Connua u Jlynel. Otpaxenue csera. [nockoe
3epKaio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomienue cBeta. 3akoH MpenomieHUs cBeta. [lonHoe BHYTpeHHee
OTpakeHHe cBeTa. lchnoiap30BaHME TIOJHOTO BHYTPEHHErO0 OTpPaKEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xop myueli B muH3e. Ontuueckas cucteMa goToanmnapara, MUKPOCKOTIa
u Tesneckorna. ['1a3 kak ontuyeckast cucrema. ban3opyKocTh U 1aabHO30PKOCTb.

Pasnoxenue Oenoro ceera B cnekTp. OmnbiTel Hetorona. Croxxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucnepcus ceera.



Hemoncmpayuu.
[IpsAmMonuHEeHOE pacpOCTPAHEHUE CBETA.
OTtpakeHue cBera.
[Tonyyenue n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue caera.
OnTryecKuil CBETOBO/I.
Xox mydeil B cOOMparoIiei InH3e.
XoJ JIydel B paCCEUBAIOIICH JIUH3E.
[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.
[TpuHmn aeiicTBus ¢oToarnmnapara, MUKPOCKONA U TEJIECKOIIA.
Mopensb riasa.
Pa3noxxeHue 6enoro cBera B CIEKTP.
[Tonyyenue 6enoro cBera mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomuol u onvimol.

HccenenoBanne 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO JIy4da OT yTJIa MaJICHHUS.
N3yuenue xapakTepucTUK n300paxeHus MpeMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCHMOCTH YTJla MPEJOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJla NaJcHus
Ha IPAHULE «BO31YX—CTEKIIO.

[Tonyyenune n300paxkeHuil ¢ TOMOLIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenre (OKYCHOTO PACCTOSHUSI K ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3BI.
OnBITHI TIO PA3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OneITHl IO BOCOPUITHIO 1BETA MPEIMETOB MPH UX HAOIIOJIEHUU Yepe3 1IBETOBbHIE
(UIBTPBHL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mimanerapHass mojenb atoma. Monens aroma bopa.
Hcnyckanue u noromieHre ceera aroMoM. KBanTel. JInHEHYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u raMmma-uziydeHusi. CTpoeHre aTOMHOTO
anpa. HyxioHnas wmoxaens aromHoro sapa. HMsorombsl.  PaguoakTuBHBIE
npespamenus. [lepuon nmomypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3aps0BOIO M MAacCOBOTO YHCEIL.
DHeprusi CBs3UM aTOMHBIX saep. CBsA3p Macchl W SHepruu. Peakuuu cuHTe3a u
nenenus anep. Mcrounuku sneprun ConHIa u 3BE3 L.

SnepHas sHepreTuka. JleMCTBUS pPagUMOAKTUBHBIX W3JIYy4YCHUW Ha >KUBBIC
OpPTraHU3MBI.

Hemoncmpayuu.

CrexTpel U3Ty4EeHUS U MOTJIONIEHUS.
CnekTpbl pa3IuyHbIX Ta30B.

Cnektp Boaopoa.

Hab6mronenue Tpekos B kamepe Bunbcona.



Pa6ota cuéTunka HOHM3UPYIOUINX U3TyUEHUI.
Perucrparus nznydeHnusi mpupoIHBIX MUHEPAJIOB M MPOIYKTOB.
Jlabopamopnsie pabomul u onvimol.
HabmtoieHue CITomHbIX ¥ IMHEHYATHIX CIIEKTPOB U3ITyYCHUS.
HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTHUIBI MO TOPMO3HOMY TyTH (TIO
dotorpadpusm).
N3mepenne paaoakTUBHOTO (oOHA.

IHoBTOpPHUTEIBLHO-00001HAOINMH MOAYIb.

[ToBTOpHUTENHHO--0000IIAIOIINI MOIYJIh IPEeIHA3HAYCH JIJIsl CHCTEMAaTHU3aluN
¥ 00001IeHNS TPEIMETHOTO COIEP KAHUSA U OMBITA ACSITEIbHOCTH, MPUOOPETEHHOTO
Ipy U3Y4YEHUH BCEro Kypca (U3MKH, a TakKe JJIsi MOATOTOBKA K OCHOBHOMY
rOCyIapCTBEHHOMY 9K3aMEHy MO (U3MKE JJIsi 00YyYaromUXCs, BHIOPABIIMX 3TOT
y4eOHBbII nmpeaMer.

[Tpu u3yyeHNN NaHHOTO MOJYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYUBACTCS AOCTH)KCHHUE MPEAMETHBIX U
METaNpeJIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTh: OCBOCHHE HAay4YHBIX METOJOB HCCIEIOBAHUS
SIBIICHUA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHITH (Du3mdeckue
SBIICHUSI, TPHUMEHSsSI TONyYeHHBIC 3HAHUS, pemaTh 3aJadyd, B TOM 4YHCIIE
Ka4yeCTBEHHBIC M KCTIEPUMEHTAIIbHBIE.

[TpuHIIMTIHATBHO NEITETIHOCTHBIN XapaKTep JaHHOTO pa3/iena peaqn3yercs 3a
CY€T TOTO, YTO O0YyYAIOUIUECS BBIOJHSIOT 33J]aHusl, B KOTOPBIX UM IMPEJIaraeTcs:

Ha OCHOBE TOJNyYCHHBIX 3HAHMW paclo3HaBaTh M HAYYHO OOBACHATH
dusnyeckue sIBICHUS B OKPYKAIOLICH MPUPOJIE U MOBCEAHEBHOMN KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbI HCCIEOBAaHUS (PU3HMUECKUX SBIICHUN, B TOM
YHUCIIE JJIS1 TIPOBEPKH TUIIOTE3 U MOJIYYCHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HanbOJee BaXXHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTH, HallpUMep, MPAKTUIECKOTO UCIIOJIb30BAHUS PA3TUYHBIX HCTOYHUKOB
SHEPrUH Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB
SHEPIrHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3yuyenue Gpu3NKM HA ypOBHE OCHOBHOIO OOIIEro oOpa30BaHMs HAMPABIEHO
Ha JIOCTHKEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yIbTATOB.

B pe3ynbraTe u3ydyeHus: pu3NKA Ha ypOBHE OCHOBHOI'O 00IIero oopa3oBaHUs
y oOyyatomierocss OyayT cOpMUPOBaHBI CJIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTAThI B
YacCTH:
1) IaTPHOTHYECKOTr0 BOCIIUTAHUS:
— IPOSIBJIEHWE HHTEpPECca K MUCTOPUM U COBPEMEHHOMY COCTOSHHIO POCCHMCKOU
bu3nUecKoil HayKu;
— IIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;
2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUMN
bu3uKy;
— OCO3HAHHME BAXHOCTU MOPAIBHO--ITUYECKUX MPUHIMUIOB B JACSATEILHOCTU
YUYEHOT0;
3) 3cTEeTHY€eCKOr0 BOCIIUTAHUS
— BOCHPUSTHE JCTETUYECKUX KauyecTB (PU3MYECKOM Hayku: €€ TapMOHUYHOIO
IIOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:
— OCO3HaHHE IIEHHOCTH (PU3UYECKON HAYKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAXKHENIIEH COCTABIIAIOIIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOW JI0003HATEIHHOCTH, HMHTEpEca K UCCIIEeN0BATEIbCKON
NeATEeIIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbS U SMOLMOHAJIBHOTO 0JIATONOJIY 1S
— OCO3HaHHME IIEHHOCTHM Oe30macHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TNpaBuUil 0€30MacHOrO TOBEJCHUSI Ha
TpaHCHIOPTE, Ha JOpOrax, C JJIEKTPUYECKUM H TEIUIOBHIM O0OpYJIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopmupoBaHHOCTH HaBbIKA pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMUOKY U
TaKOr0 K€ MpaBa y JAPYroro 4ejioBeKa;
6) Tpy10BOIr0 BOCTIMTAHMSI:
— AaKTHMBHOE YYacTHE€ B pEUICHWHU MPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3alyy, TOpojia, Kpasi) TEXHOJOIMYECKOW U COIMaIbHON
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIE U (U3UUECKUX 3HAHUI;
— MHTEPEC K MPAKTUUECKOMY M3y4YeHUI0 nmpodeccuit, CBsI3aHHbIX ¢ (DU3UKOIT;



7) IK0JIOrM4e€CKOro BOCIIMTAHUS:

— OpUEHTAlUsI HAa TPUMEHEeHHE (PU3UYECKUX 3HAHUU VISl PelIeHus 3a1a4 B 00JacTu
OKpYXaloUEel Cpepl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKH HX BO3MOYXHBIX
MOCJIEJICTBUI JIJII OKPYKAIOIIEH CPEbI;

— OCO3HaHUE TJIO0AJTBHOTO XapaKTepa HKOJOTMYECKUX MpoOieM M MyTed HX
pelieHus;

8) ajanTanumn K I3BMEHAIIUMCH YCIAOBUAM COLUAIBHON U MPUPOJIHOH CPe/blI:
— MOTPEOHOCTh BO B3aWMOJICUCTBUY TIPU BBHIMOJIHEHUHU MCCIICAOBAaHUN U TIPOCKTOB
¢bu3HYecKoil HaNPaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSAM JIPYTHX;

— NOBBILLICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 NPAKTUUYECKYIO AEATEIbHOCTD;
— MOTPeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCIIe (POpMyIUpOBaAThH
U7IeH, TIOHATUS, TUTIOTE3bI O GU3HUUECKUX OOBEKTAX U SBICHUSIX;

— OCO3HaHWE JNePHUIIUTOB COOCTBEHHBIX 3HAHWHM M KOMIIETEHTHOCTECH B 00JacTH
bu3uKy;

— IJIJAHUPOBAHKUE CBOETO PA3BUTHUS B MPHUOOPETEHUH HOBBIX (PU3UUECKUX 3HAHMIA;

— CTPEMJICHHE aHAJM3UPOBATh W BBISBIATH B3aWMOCBS3U NPHUPOBI, 00IECTBA U
SKOHOMMKHU, B TOM YHKCJIE C UCIIOIb30BaHUEM (PUBHUECKUX 3HAHUM;

— OLICHKA CBOMX JEHUCTBUU C YYETOM BIUSHUSA HA OKPYIKAIOLLYIO CPELY, BOSMOKHBIX
rJ100aIbHBIX MOCIIEICTBU.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTare ocBoeHMS IporpaMMBbl 10 PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
obpazoBaHusi y oOyuwarwmierocs OyayT cpopMHUpOBaHbI MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBHUS,  PETYJATUBHBIC
yHUBEpCAIbHbIC yI€OHBIE ICUCTBUSI.

ITo3naBaTe/bHBIE YHUBEPCAJIBHBLIC y‘leﬁﬂble I[eﬁCTBHH

ba3oBble Jiornvyeckue aeicTBUA:
BBISIBJISITH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN );
yCTaHaBJIMBaTh CYIIECTBEHHBIH MpPU3HAK KIACCU(UKAIIUK, OCHOBAHUSA IS
000011IeHHs U CPAaBHEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B paCCMaTPUBAEMBIX (paKTax, JTaHHBIX
1 HaOIIOJICHUSIX, OTHOCSAIINUXCS K (PU3UICCKHUM SIBIICHHSIM;
BBISIBJISITH IPUYUHHO--CJICICTBEHHBIE CBSI3M MPHU U3YYECHUU (PU3HMYECKUX SBJICHUHN U
MPOLIECCOB, JENaTh BBIBOABI C HCIOJIb30BAHUEM JACAYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKIIOUCHUM, BBIJIBUTATh TUIIOTE3HI O B3aUMOCBS3SIX (PU3HUECKUX BEITNYNH;



CaMOCTOATENILHO BBIOMpATh CHOCO0 pemeHus y4eOHOW (U3WYEeCKOW 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIICHHUS, BHIOOP HaMOOJEe MOIXOJSIIETO C
y4€TOM CaMOCTOSITEJIbHO BbIICICHHBIX KPUTEPHUEB).

Bba3oBble ncciaenoBare/ibCKue 1eiCTBUA:
WCIIOJIB30BATh BOTIPOCKHI KaK UCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHMSI,
MPOBOJUTH TIO CAMOCTOSATEIFHO COCTaBICHHOMY IUIaHY OTBIT, HECIOXHBIN
(U3UYECKHI YKCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3HIECKOTO SBICHUS,
OIICHUBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTH HH(OpMAIUIO, TOTYUYECHHYIO B X0J1€
WCCJICIOBAHMSI HJIM DKCIIEPUMEHTA;
CaMOCTOATENbHO (OPMYIUPOBATh OO0OOIIEHUS W BBIBOABI 10 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;
MIPOTHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE (PU3NUYECKHX MPOIIECCOB, a
TaK)K€ BBIBUTATh MPEANOJOXKEHHU 00 HMX pa3BUTUM B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pabora c ungopmanmeii:
MPUMEHSTh Pa3IUYHBIE METOJbI, HHCTPYMEHTHI M 3alpPOChl MPHU MOUCKE U 0TOOpe
uH(OpMAIMU WK JAaHHBIX C YYETOM MPEAIOKEHHONW yueOHOM (pu3nUecKon 3a/1auu;
aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh W  HHTEPIPETHPOBATH  HMH(POPMAIIHIO
Pa3IUYHBIX BUIOB U (GOPM MPEACTABICHHUS;
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpMY IpeacTaBiIeHUs HHPOPMAILIUU U
WUTIOCTPUPOBATH peIIaeMble 33]1a4l HECJIOKHBIMU CXEMaMH, uarpaMMaMiu, HHOU
rpauKoOi U UX KOMOMHAITUSMH.

KoMMyHHKATHBHBIE YHUBepPcaJbHbIe YUeOHbI€e TelCTBUA:
B XOJIe O0CYXJIeHHs y4eOHOTO MaTepHalia, pe3yJbTaToB JIA0OPATOPHBIX padoT U
IIPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOW TEMbI M BBICKA3bIBAThH
U7iev, HAIlCJICHHbIE Ha PEIICHHUE 3a/Jaud W TOoJJepKaHue OJiaroKenaTeTbHOCTU
OOIIIEHHNS,;
COTIOCTaBIIATh CBOM CYXJICHHSI C CYXACHUSAMH JPYyTUX YYACTHHKOB JIHAJIOra,
0OHapyKUBaTh PA3JIMINE U CXOJCTBO MO3UITUH;
BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX;
nyOJUYHO TPEACTABISATh PE3yJbTaThl BBIMIOJIHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIIEOBAHUS, TIPOEKTA);
MOHUMATh M UCITOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U WHINBUYyJIbHON paOOThI
IIPU PELIEHUU KOHKPETHON (pU3HUeCKOr MPoOIEMBI;
NPUHUMATh 1€ COBMECTHOW JESITEIIbHOCTH, OPTaHU30BBIBATH JEHCTBUS TO €€
JOCTIDKEHUIO:  paclpelesiTh poJid, O0OCyX JaTh MPOLECCHl W PE3yJbTaThl
COBMECTHOM palbOoThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJTHATH CBOIO YacCTh PabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JIEHCTBUS C IPYTUMHU WICHAMHU KOMAH/IbI;



OLICHMBATh KauyeCTBO CBOEro0 BKJIaJa B OOWIMHA MPOAYKT 10 KPUTEPHUSM,
CaMOCTOSITENIbHO C(POPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHSL.

PerJIHTHBHbIe YHUBEPCAJIBHLIC yqeﬁnble I[eﬁCTBHH

Camoopranusanus:
BBISIBIISITh TIPOOJIEMBbI B JKM3HEHHBIX W YYEOHBIX CHUTYalUAX, TPEOYIOIIMX s
penieHus: GU3NUYEeCKUX 3HAHUM;
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOJaX MPUHITHUS PEIIeHU (MHIAUBUAYAJIBHOE,
NPUHATHE PELICHUS B TPYIINE, IPUHITUE PEIICHUHN TPYIIINON);
CaMOCTOSATENILHO COCTABJISITH AITOPUTM pPEIICHUs (PU3MUECKOU 3a7aud WU IJIaHa
UCCJIEIOBAHUS C YUYETOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh NpejiaraeMble BApUAHTHI PELICHUIT;
JieaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, S)MOLMOHAJIbHbIH HHTEJJIEKT:
JaBaTh aJICKBaTHYIO OLEHKY CUTYalluu U IpeAJiarath IiaH €€ N3MEHEHUS;
OOBSACHATh MPUYMHBI JTOCTHUKEHUS (HETOCTHXKEHMSI) PE3yJIbTaTOB JIESITEIIbHOCTH,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM UYHCII€ B XOJ BBIIOJIHEHUS
bu3rUecKoro McciIeoBaHUsl WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB,
W3MEHUBIINXCS CUTYaIlMH, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIITUX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHUE PE3YJIbTaTa IEJIH U YCIOBUSIM;
CTaBUTh ce0s Ha MECTO JIPyroro 4YejoBeKa B XOJ€ CIOpa WM JUCKYCCUH Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYIroro;
MpU3HABAaTh CBOE MPABO HA OMIMOKY TP pelieHWH (PU3WYECKUX 3ajad Wik B
YTBEPKJICHUSAX HA HAYUYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEJMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 7 Kjacce rpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUIA:
UCIIOJB30BaTh TMOHSATHUS: (U3MYECKUE W XUMHUYECKUE SBIICHUs, HaOIIOJICHUE,
HKCIEPUMEHT, MOJIEJb, TUIIOTE3a, €AUHUIIBI (PU3UYECKUX BETUYUH, ATOM, MOJIEKYJIa,
arperaTHble  COCTOSIHMsI ~ BemecTBa  (TBEpJOE, KHUAKOE, Tra3000paszHoe),
MEXaHU4eCcKoe JBWXKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEIHOE),
TpaeKTOpHs, paBHOJACUCTByIoIIasl cuia, Aedopmanus (ymnpyras, IuiacTU4Yeckas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;
paznuyatrh sBiaeHUs (mquddys3us, TErIoBOe JBIKEHWE YacTHI[ BEIIECTBa,
PaBHOMEPHOE JIBUKEHHE, HEPABHOMEPHOE JIBHXKEHUE, MHEPIUS, B3aUMOJCICTBHE
T€J, paBHOBECHME TBEPABIX TEN C 3aKPEIUVIEHHOW OChIO BpallleHHs, Iepeaayda



JABJICHUS] TBEPABIMU TEJIaMH, >KUAKOCTAMH M rasamu, aTMoc(epHoe JaBlieHHUE,
IUIaBaHWE TeJl, MPEBpaAllCHUs MEXAaHUYECKOW DSHEPruu) IO OINUCAHUI0 HX
XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOUIUMX JAHHOE
(bu3nuecKoe SABICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MYECKUX SIBJICHUN B OKpYKalolleM
MHUpE, B TOM uuclie (PU3UYECKUE SIBIICHHS B MPUPOJIC: MPUMEPHI IBUKECHUS C
PAa3IMYHBIMUA CKOPOCTSMU B KMBOM Y HEXKUBOW IIPUPOJIE, AEHCTBUE CUIIBI TPEHUS B
OpUpOAEC U TEXHUKE, BIMSHUE aTMOCHEpPHOro AaBJICHHUS HA >KUBOW OPraHH3M,
IJIaBaHUE PbIO, phlYard B TeJ€ YEJIOBEKa, IPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO
3ajja4y B y4eOHYIO, BBIACIATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKH) (PU3UUECKIX
SIBIICHU;

OMHCHIBATh W3YYCHHBIC CBOMCTBA TE€N W (PU3UYECKHE SBICHUS, HCIIOIb3YS
¢usnueckue BeaMUMHBI (Macca, OOBEM, IUIOTHOCTh BEIECTBA, BpEMs, IyTh,
CKOpPOCTb, CPEIHSSI CKOPOCTb, CUJa YNPYIOCTH, CHJIa TSKECTH, BEC TEla, CHIIA
TpeHUs, AaBieHUE (TBEPAOro Teja, XUIAKOCTH, Ta3a), BBITAIKUBAIOIIAs CHIIA,
MeXaHW4YecKas paboTa, MOIIHOCTb, IJICYO CHIIBI, MOMEHT CHJIbI, KO3(h(HUIIHEHT
M0JIE3HOTO IEUCTBUS MEXaHM3MOB, KHHETHYECKasl U MOTEHIMAIbHAS DHEPTUs ), TPU
OMUCAHUU MPABUIHHO TPAKTOBATh (PU3UUYECKHUI CMBICII UCTIOIb3YEMbIX BEJTUYNH, UX
0003HaUEHHUAd W €OUHULBI (QU3NYECKUX BEIWYUH, HAXOAUTb (POPMYIIbI,
CBSI3bIBAIONIUE JAaHHYIO0 (DU3UYECKYIO BEIUUYUHY C IPYTMMU BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBJICHHUS U MPOLIECCHI, UCIOIb3Ys
npaBUJia CIOKEHUS CUII (BJI0JIb OJHOM MpsiMoit), 3akoH ['yka, 3akoH [lackaist, 3akoH
Apxumena, IpaBUIO paBHOBECHS phiuara (0JI0Ka), «30J0TOE MPABUIIO» MEXAHUKH,
3aKOH COXPaHEHUsS MEXaHWYECKOM HJHEpPruM, NpU 3TOM JaBaTh CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aMUCHIBATh €M0 MATEMATHUYECKOE BHIPAKCHHE;
00BACHATH (PU3UYECKHUE SIBJIICHUS, MPOIECChl U CBOICTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
MPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX I11aroB
¢ omnopoii Ha 1—2 U3y4YeHHBIX CBOMCTBA (PU3MUECKUX SIBICHHM, (PU3MUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3a7ayd B 1—2 JEHCTBUSA, HUCMOIB3Ys 3aKOHBI U (HOpPMYIIBI,
CBA3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3aJauu
3aMUCHIBATh KPATKOE YCIIOBHE, MOACTABIATh (DU3NUYECKUE BEIIMUUHBI B POPMYJIIBI U
MIPOBOJIUTH PACUYETHI, HAXOIUTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC JJI PEIICHUS
3a/1a4, OLIEHUBATh PEATTUCTUYHOCTD MOTYUYEHHON (PU3NUECKON BETMYUHBI,
pacro3HaBaTth NPOOJIEMbI, KOTOPbIE MOXKHO PEHIUTh MPU MOMOITU (DU3UUECKUX
METOJIOB, B OIMCAHUM HCCIIEIOBAHUS BBIIEIATH IMPOBEPSIEMOE NPEAINOIOKEHNE



(rumnotesy), pa3inyaTh U MHTEPIPETUPOBATH NOJYYECHHBIH pE3yibTaT, HAXOJUTh
OLIMOKY B XOJI€ OTbITA, JIeJaTh BHIBOBI 110 €TI0 pPe3yIbTaTaM;

IPOBOJUTH OMNBITHl MO HAOMIOJAEHUI0 (U3UYECKUX SIBICHUN WU (PU3NYECKUX
CBOMCTB Tel: (pOpMyJIUpPOBATh IPOBEPSIEMBIE MPEAOJIOKEHHUS, COOUPATH YCTAHOBKY
U3 MPEeMJIOKEHHOr0 O0OpYAOBaHMS, 3alUCHIBATh XOJ ONbITa U (OPMYJIHPOBATH
BBIBO/IbI;

BBITNOJIHATH NPSMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MAacChl Tella, 00bEMa, CUJIbI
U TEMIIepaTypbl C MHCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMMChIBATH MTOKA3aHMS MPUOOPOB € YUETOM 3a/laHHOM a0COIIOTHOM MOTrPEIHOCTH
U3MEPEHUM;

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (DU3NYECKOI BEIMYUHBI OT APYron
C UCIIOJIb30BAaHUEM IMPSAMBIX HW3MEPEHHH (3aBUCHMOCTH IIyTH PABHOMEPHO
JBHKYLIErOCs TeJla OT BPEMEHU ABUKEHHUS TEJIa, CUJIbI TPEHUS CKOJIbKEHHS OT Beca
Tena, KauecTBa 0OpaOOTKU MOBEPXHOCTEHN TeNl U HE3aBUCUMOCTH CHJIBI TPEHHS OT
IUIOLAAN CONPUKOCHOBEHHUS TE€J, CWJIbl YOPYTOCTH OT YAJWHEHUS MpPY>KHUHBI,
BBITAJIKUBAIOIIEH CHIIBI OT 00bE€Ma MOTpYyXKEHHOW 4YacTU Teja U OT IUIOTHOCTHU
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU TeJa, OT TIyOWHBI, HA KOTOPYIO
NOTPY’KEHO TEJNO, YCIOBUM IIaBaHUs TEN, YCIOBHIM paBHOBECHS pblyara u 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOrO HMCCIEIOBaHUs, COOMpPATh YCTAaHOBKY U
BBIIIOJIHATD U3MEPEHMUS, CIAEAYS PEAIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3YJIbTAaThI
MOJIYYCHHON 3aBUCUMOCTH (PU3UUECKUX BEIMYMH B BUJIE TIPEAJIOKECHHBIX TAaOIUIl U
rpauKoB, 1enaTh BEIBOABI IO pe3yjIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUIAKOCTH U TBEPAOrO TeENa, CUJIA TPEHHUS CKOJIbKEHHUSA, JABJICHHE BO31yXa,
BBITQJIKMBAIOIIASL CWJIa, JEUCTBYIOIIAs HA IMOrPYKEHHOE B JKHUIKOCTH TEJO,
KO3 PUIIUEHT MOJE3HOTO AEHCTBHSI IPOCTHIX MEXAHU3MOB), CIIELys PEI0KEHHON
WHCTPYKIMU: TPU BBIIOJHEHUH HU3MEPEHU COOMpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY M BBIYUCIISATH 3HAYEHUE UCKOMOM BEJIUYHHBIL;

coOnrofaTh MpaBuUia TEXHUKH O€30MacCHOCTH NpuU pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TMPUHLHUIIBI JEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY/IbI, OapOMETP, phlUar, MOABMKHBIN
Y HENOJIBM>KHBIN OJIOK, HAKIIOHHAs MJI0CKOCTb;

XapaKTepU30BaTh MPUHIUIBI ACHCTBHS H3YYCHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOl Ha UX omucaHus (B TOM YHCIIE: MOJUIUIHUKU, YCTPOHUCTBO
BOJOIIPOBO/IA, TUIPABINYECKUH MTPECC, MAHOMETP, BEICOTOMED, MOPLUIHEBOW HACOC,
apeoMeTp), UCTIOIb3Ys 3HAHUS O CBOMCTBAX (PU3MUYECKUX SABJICHUN U HEOOXOIUMBbIE
(u3HYECcKre 3aKOHBI U 3aKOHOMEPHOCTH;



NPUBOJNTHh TPUMEPHI (HAXOAUTh WHOOPMAIMIO O MpUMEpax) MPAKTUIECKOTO
WCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM JKM3HU JUIsl 00ecrieueHus
0e30MacHOCTH TPHU OOpallleHuHd C MpUOOpaMH M TEXHHUUYECKUMHU YCTpPOMCTBaMH,
COXpAaHEHUSI 3JI0POBbS W COOJIIOJACHUS HOPM DSKOJIOTHYECKOTO TOBEACHUS B
OKpY’KaroLIEn CpeLE;
OCYIIECTBIISATh OTOOp MCTOYHUKOB MH(popMmaimu B MHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCSA 3HAHUW U IYyTEM
CpPaBHEHUSI PA3JIMYHBIX MCTOYHHKOB BBIICISATH MH(GOPMAIIMIO, KOTOpas SBISETCS
IPOTUBOPEUYUBOMN UM MOXKET ObITh HEIOCTOBEPHOM;
WCIIOJIb30BaTh TIPW  BBIMOJHEHUW YYEOHBIX 3aJaHUA HAYYHO--TIOMYJISIPHYIO
JUTEpaTypy (PU3NYEcKOro coaepaHusi, CIPaBOYHbIE MaTEPHANbl, PECYpPChl CETH
WUuTtepHer, BnaneTb mnpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, NpPeoOpa3zoBaHUs
uH(OpMAaIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;
co3/1aBaTh COOCTBEHHBIE KPATKUE MTUCbMEHHBIE U YCTHBIE COOOIIIEHHS HA OCHOBE 2—
3 ucTo4YHUKOB MHpOpMauUu (HU3UIECKOTO COJACPIKAHMSI, B TOM YHUCIE MMyOJIMIHO
JieNnaTh KpaTKue COOOIIEHHUs O Pe3yJIbTaTax MPOEKTOB WM yY€OHBIX UCCIICIOBAHUM,
IIPY OTOM TPAMOTHO MCIIOIB30BaTh M3YYCHHBIM IIOHATUWHBIM amnmapar Kypca
(buU3UKH, COTPOBOKIATH BHICTYIIJICHUE MTPE3CHTAIIUEH;
MIPU BBIMIOJIHEHUU YUE€OHBIX MPOEKTOB U UCCIICIOBAHUHN pacIpeeiaTh 00sI3aHHOCTH
B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMU, CJIE€AUTH 32 BBIIIOJHEHUEM
IIaHa JEWCTBUM, aJ€KBATHO OIICHWBATh COOCTBEHHBIA BKIIAJ B JESITEIBHOCTH
IPYNIbI, BBICTPAauBaTh KOMMYHUKAaTHUBHOE B3aWMOJECHCTBUE, YUUTHIBAs MHEHUE
OKPYKarOUIUX.

K xoHiy o0yuenus B 8 kiaacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHUIA:
VICIIOJIB30BATh MIOHATHS: Macca U pasMepbl MOJIEKYJI, TEILUIOBOE JIBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAJUIMUECKUE U aMop(dHbIE Tena,
HACBIIICHHBIA W HEHACHIICHHBIM TMap, BIAXKHOCTh BO3/AyXa, TEMIIEpaTypa,
BHYTPEHHSS SHEPTHUsl, TEILUIOBOW JBUIATENb, 3JIEMEHTAPHBIN JJIEKTPUUECKUM 3apsi,
AIEKTPUYECKOE T0JI€, TPOBOJHUKU U IUIIEKTPUKHU, TTOCTOSHHBIN JJICKTPUUECKUAN
TOK, MAarHUTHOE T10JIE;
pasziuuath siBJIEHUs (TEIJIOBOE pacUIMpEeHre U C)KaTue, Terionepeaaya, TerioBoe
paBHOBECHE, CMAayMBaHWE, KANWUISPHBIE SBJICHMS, HCHApPEHUE, KOHJCHCALMS,
IJIaBJICHUE, KpUcCTaUum3alusi  (OTBEpJ/ieBaHUE), KUIIEHHE, TeIJlonepeaayda
(TerI0NPOBOAHOCTh, KOHBEKIIMS, U3TyUYEHUE), TIEKTPHU3aLIUS TEJl, B3aUMOICHCTBUE
3apsA0B, AEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MAarHuTOB, AEMCTBME MArHUTHOTO MOJISI HA TPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAs
UHJYKIMS) TO ONUCAHUI0 HMX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3NUECKOE SBIICHUE;



pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX (DU3MUECKHUX SBICHUNA B OKpY)KAIOIIEM
MUpE, B TOM yHuclie (PU3HUECKUE SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHHUE U
KaNWUISIPHBIC SIBJICHUSA B MPUPOJE, KPUCTAUIBI B Ipupone, uzinydyenue CoiHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpHr3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa,
AIIEKTPUUYECKHE SIBJIEHUS B arMmocdepe, SJIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3eMiiu, Apel(d MoatoCcoB, POJb MArHUTHOrO MOJIS JUISl )KM3HU Ha
3emJie, OIS PHOE CUSHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33a/1a4y B Y4EOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) GU3HUECKHUX SBJICHUIA;

ONKCHIBATh HU3YYEHHBIE CBOICTBA T€N W (QPU3UYECKHE SIBJIEHUS, HCIOIb3Ys
(u3nyYecKue BeJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSSA SJHEPTUsl, KOJIMYECTBO TEILIOTHI,
yAeNbHAs TEIUIOEMKOCTh BEILIECTBA, YJAEJNbHAas TEIIOTA IUIABJICHMS, YJEJIbHas
TEIJI0Ta MapooOpa3oBaHus, yJelabHasl TEIJIOTa CTOPaHUsS TOTUINBA, KOA(PHUIIMEHT
MOJIE3HOTO JICMCTBUS TEIJIOBOM MAlllMHBI, OTHOCUTEJbHAS BJIAXHOCTh BO31yXa,
DIIEKTPUYECKUIN 3aps/l, CHJIAa TOKA, JJIEKTPUUYECKOE HANPSHKEHUE, CONPOTHUBIIEHUE
IPOBOJHUKA, YJEIbHOE CONPOTUBIEHUE BEIIeCTBa, pabdOTa M MOIIHOCTH
3JIEKTPUYECKOTO TOKA), IPU ONMMCAHUU MTPABUIIBHO TPAKTOBATh (YU3HUECKUNA CMBICIT
UCIOJIb3yeMbIX BEJIMYMH, OOO3HAYEHUS M E€IUHUIBI (PU3NYECKUX BEJIUYUH,
HaXOoJUTh (OPMYJIbl, CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMYHUHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH TpaUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (hHU3MUECKHUE SBICHHS W MPOIECCHI, HCIOJb3Ys
OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOM TEOPUH CTPOEHUs BELIECTBA,
OPUHIMI CYNEPIO3UIMKU ToJIed (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsana, 3akoH OMa Ju1s ydacTka 1enu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHeHus
DHEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIUCHIBATh €r0
MaTEMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3UUECKHE MPOLECCHl M CBOMCTBA T€J, B TOM YHCJIE U B KOHTEKCTE
CUTyauuin MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
IPUYUHHO-CJIE/ICTBEHHBIE CBA3H, CTPOUTH O0bsICHEHUE U3 |—2 JIOTMUECKUX 1IaroB ¢
ornopoi Ha 1-2 u3yueHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTE;

pemiath pacu€THble 3alauud B 2—3 JEHCTBHUSA, UCMOIb3YS 3aKOHBI U (DOpPMYIIBI,
CBA3BIBAIOIME (PU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBHS 3aJauu
3aMKChIBATH KPATKOE yCIIOBUE, BBISBIIATH HEAOCTATOK ITAHHBIX JJIsl pELICHUS 3a/1a4H,
BbIOMpaTh 3aKOHBI M (POPMYJIBI, HEOOXOIWMBbIE s €€ peleHus, MPOBOAUTH
pacuéTel U CpaBHMBAThb MOJYYEHHOE 3HayeHHE (PU3UUYECKOW BEIUYMUHBI C
W3BECTHBIMU JIaHHBIMU;

pacno3HaBarh MpPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOUIM (U3HUECKUX
METOJIOB, HCHOJb3ysd OINHCAHHE HWCCJIEJOBAHMS, BBLACIATh IIPOBEPAEMOE



IIPEATIOJIOKEHNE, OLICHUBATH ITPABWIIBHOCTD ITOPSAKA IMPOBEACHUS MCCIEN0BaHUA,
JieJaTh BBIBO/IbI;

IPOBOJUTH OMNBITHl MO HAOMIOJAEHUI0 (U3UYECKUX SIBICHUN WU (PU3NYECKUX
CBOMCTB Ten (KanmWUISIpHbIE SIBJICHMS, 3aBUCHUMOCTb JIaBJIEHUS BO3AyXa OT €ro
00bEMa, Temmeparypbl, CKOPOCTH Ipollecca OCThIBAaHUS M HArpeBaHUs IpuU
U3JIy4YEHUHU OT IIBE€Ta H3JIyyarolied (Moriomarpiieil) moBEepXHOCTU, CKOPOCTh
UCIIAPEHMsT BOJABI OT TEMIIEPATypbl JKMAKOCTH M IUIOMAAU €€ IMOBEPXHOCTH,
AIIEKTpU3alUs TEA U B3aUMOJICUCTBUE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJICUCTBUE
IIOCTOSIHHBIX MAarHUTOB, BU3yaJIM3alllsl MATHUTHBIX MOJIEW OCTOSIHHBIX MarHUTOB,
JEUCTBUSA MAarHUTHOTO IOJISI Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOABUraTeNs MOCTOSHHOTO TOKa): (POPMYJIUPOBATH MPOBEpsieMble
IPEINONIOKEHUs, CcoOUpaTh YCTAHOBKY U3 MPEMJIOKEHHOTO 000pyAOBaHuUs,
OMUCHIBATH XOJ OMbITa U (POPMYJIUPOBATH BBHIBOBL;

BBIIIOJIHATD IPAMBIE M3MEPEHUS TEMIEPATYpPbl, OTHOCUTEIBHOM BIIAXKHOCTHU
BO3/lyXa, CUJIbl TOKA, HAMPSIKEHHsS C KCIIOJIb30BAHMEM aHAJOTOBBIX MPUOOPOB U
JAaTYNKOB (PU3MUECKUX BEJIUYMH, CPaBHUBATh PE3YJbTaTbl M3MEPEHHUI C Yy4ETOM
3a/1aHHOM a0COJIFOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTU OJHOM (PU3MYECKOI BEIMYUHBI OT APYrou
C UCIOJIb30BAHUEM MPSAMbBIX U3MEPEHUN (3aBUCUMOCTh CONIPOTUBIIEHUS POBOHHUKA
OT €ro JUIMHBI, IUIOIIAJHA TMONEPEYHOr0 CEYEHUS U YAEIBHOTO CONPOTHUBIICHUS
BEILIECTBA IIPOBOIHMKA, CUJIbI TOKA, UIYLIETO YEPE3 IPOBOAHUK, OT HAIPSKEHUS HA
IIPOBOJHUKE, UCCIEHOBAHUE IOCIEA0BATEIBHOTO U MAPAJIIEIBHOIO COEAMHEHUN
IIPOBOJIHUKOB): IJIAHUPOBATh HMCCIIEIOBaHUE, COOUPATh YCTAHOBKY M BBINOJIHATH
U3MEpPEHHUs, Cclenys MNpeJIo)KEHHOMY IUIaHy, (DUKCUPOBATh  PE3yJbTaThl
MOJyYEHHOW 3aBUCUMOCTH B BHJE€ TaOMuI U TpaduKOB, JAeNaTh BBIBOJBI IO
pe3yJIbTaTaM MCCIEA0BaHuUs;

IIPOBOJIUTH KOCBEHHbIE U3MepEeHUs (PU3NUECKUX BEIMYUH (yIeIbHas TEIIOEMKOCTh
BELIECTBA, CONPOTUBIICHUE MPOBOJAHUKA, padOTa M MOIIHOCTH 3JIEKTPUUYECKOTO
TOKAa): IUIAHUPOBAaTh W3MEPEHHUs, COOMpATh HKCIEPUMEHTAIbHYI) YCTAaHOBKY,
cienys NpeyIoKEHHON HHCTPYKIMU, U BBIYUCIIATh 3HAYCHUE BEJIUYUHBI;
coOno/IaTh MpaBWiIa TEXHUKKM O€30MaCHOCTH MpU pabdoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM,;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS M3YyUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € ONOPOM HA UX ONUCAaHUA (B TOM YHUCIE: CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETp, MapoBasi TypOuHA, aMIepMETpP, BOJIBTMETP, CUETUHK 3JIEKTPUUECKON
OHEPTUH, DJIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTeNIbHbIE JIIEKTPONPUOOPHI
(mpuUMepBI), NEKTPUUECKHUE MPEAOXPAHUTENN, JIEKTPOMArHUT, 3JIEKTPOIBUTaTEIh
MOCTOSTHHOTO TOKAa), MCIIONB3Yysl 3HAHUS O CBOMCTBAX (DM3MUECKUX SBICHUU U
HEe0OX0auMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;



pacrno3HaBaTh MPOCTHIC TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIC MPUOOPHI IO
CXeMaM M CXEMaTU4YHbIM PpPHUCYHKaM (3KUJIKOCTHBIM TEPMOMETpP, TEpPMOC,
[ICUXPOMETpP, TUTPOMETP, JBUIATE]b BHYTPEHHETO CrOpPaHUs, DJIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbl JJIEKTPUYECKHUX LIeNell ¢ MOocaeAoBaTelIbHbIM U
napajjieibHbIM COEJAMHEHUEM D3JIEMEHTOB, pa3iinyas yCIOBHbIE OOO3HAYEHUs
AJIEMEHTOB AJIEKTPUUYECKUX LEIEH;
IPUBOIUTHh TMPUMEPHl (HAXOAUTh WHPOPMAIMIO O MpUMEPax) MPAKTUIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU JUIsl oOecreyeHus
0e30MacHOCTH NpU OOpallleHuHu ¢ NpubopaMHM W TEXHUYECKHUMHU YCTpPOMCTBaMH,
COXpaHEHUsl 3J0pOBbSI W COONIOAEHUS HOPM 3KOJIOTMUECKOrO IOBEAEHUS B
OKPYJKaIOIIEH CPELE;
OCYIIECTBIISATh MOUCK MH(pOpMaIuu Gu3ndeckoro cojepkanus B MurtepHere, Ha
OCHOBE€ MMEKOLIMXCS 3HAHUW U IIYTEM CPABHEHHUS JOMOJHUTEIbHBIX MCTOYHUKOB
BBIJIC/IATh MH(GOPMALIUIO, KOTOpas SIBJISETCS MPOTUBOPEYUBON WJIM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIIOJIb30BaTh TIPH  BBIMOJHEHUU YYEOHBIX 3aJaHUM HAYYHO--TIOMYJISAPHYIO
JUTEpaTypy (pU3Mdeckoro cojaepxaHusi, CpaBOUYHbIE MaTEpPHAbl, PECYpPChl CETU
WNutepHer, BiajeTh MNpuUEéMaMU KOHCIEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
uH(popMaIK U3 OJHON 3HAKOBON CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC MUCHMEHHBIE M KPATKUE YCTHBIE COOOIICHMS, 00001mas
uH(OPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COIEPKAHUS, B TOM YHUCIIE
nyOJNUYHO TIPEACTABISATH PpE3yJbTaThl IPOEKTHOM WM UCCIEeI0BATEIbCKON
NESITEIIbHOCTH, TNPU 3TOM TPAMOTHO HCIIOJIb30BaTh H3YYECHHBIM ITOHATUUHBIN
anmnapar Kypca (pU3MKu, CONPOBOK/IATh BHICTYILUICHUE MPE3EHTALINEH;
IIPU BBITIOJIHEHWN YYEOHBIX MPOEKTOB M WCCIEAOBAHHUMN (DHU3MUECKUX TPOIECCOB
pacnpenensaTh 00s3aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTABJIICHHBIMU 33/]a4aMH,
CJIEIUTh 3a BBINOJHEHUEM IUIaHA JCUCTBUM U KOPPEKTUPOBATH €r0, aJCKBATHO
OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JESITEIBHOCTh TPYIIbl, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE  B3aMMOJECHCTBUE, IPOSBISIE  TOTOBHOCTH  pa3pelarh
KOH(MITUKTHI.

K koniy o0yueHus B 9 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIIUXCSI YMEHHUN:
UCIIOJb30BaTh IOHATHS: CHCTEMA OTCYETA, MATEpUANIbHAS TOYKA, TPAEKTOpHS,
OTHOCHUTEITFHOCTh ~ MEXaHMYECKOTOo  JBIDKEHUs,  jAchopmanus  (ympyras,
IJIaCTUYECKas), TPEHHE, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3ku, HEHTP TKECTH, a0CONIOTHO TBEPIOE TENO, HEHTP TAKECTH TBEPIOTO
Tela, PaBHOBECHE, MEXaHWYECKHE KOJeOaHWs U BOJIHBI, 3BYK, MH(Pa3ByK H
YABTPA3BYK, DJIEKTPOMArHUTHBIE BOJHBI, IIKajda 3JEKTPOMATCHUTHBIX BOJH, CBET,



OJIM30PYKOCTh U JATbHO30PKOCTh, CIEKTPHl UCIYCKAHUSI U MOTJIONICHUs, anbda-,
OeTa- ¥ raMMa-u3Ty4YeHUs, U30TOIIbI, SACpPHAs YHEPIeTHKA,

pasnyath SABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJUHEHHOE JIBUKCHHE,
PaBHOYCKOPEHHOE TMPSMOJUHEMHOE JBIKEHHE, CBOOOJHOE TMajcHue Tel,
pPaBHOMEPHOE [IBIDKEHUE IO OKPY>KHOCTH, B3aUMOJICUCTBUE TEJ, PEAKTUBHOE
JBIKEHUE, KOJeOaTeIbHOE ABMYKEHHE (3aTyXalole U BBIHYKJICHHbIE KOJICOaHMUs),
pE30HAHC, BOJHOBOE  JIBUKECHHME, OTpaK€HHE  3ByKa, MPSMOJUHEHHOE
pacrpocTpaHeHHe, OTPaXCHHE W TPEJIOMJICHHE CBETa, II0OJHOE BHYTPEHHEE
OTPaXKEHHUE CBETA, PA3JI0KEHHUE OEJIOr0 CBETA B CIIEKTP U CIOKEHHUE CIIEKTPATbHBIX
IBETOB, JUCIEPCUSl CBETA, €CTECTBEHHAs PaJHMOAKTUBHOCTh, BO3HUKHOBEHUE
JIMHENYATOr0 CIEKTpa M3JIYUYCHHS) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB W Ha
OCHOBE OTIBITOB, JICMOHCTPHPYIOIIHNX JaHHOE (PU3UUECKOE SBJICHHUE;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKUX SBICHUN B OKPYKAIOIIIEM MUPE
(B TOM uucie puznueckue SBICHHUS B MPUPOJIC: MPUIKMBBI U OTJIMBBI, JIBUKEHUE
mwiaHeT CoJMHEYHOM CHUCTeMbl, PEAaKTHUBHOE JIBMOKEHUE JKUBBIX OpPraHU3MOB,
BOCHIPUSITUE 3BYKOB KMBOTHBIMH, 3€MJICTPSICEHUE, CEHICMUUECKHUE BOJIHBI, IlyHAMH,
9X0, IIBETa TEJI, ONTHYECKUE SBICHHS B TPUPOJE, OHOJOTHMYECKOE JICUCTBHUE
BUJIUMOTO, YJbTPa(UOJIETOBOTO U PEHTIEHOBCKOTO H3JIyYEHUU, €CTECTBEHHBIN
paauoaKkTUBHBIN (DOH, KOCMUYECKHE JTYUd, PAIUOAKTUBHOE U3TYUYE€HUE TPUPOTHBIX
MUHEPAJIOB, JACHUCTBHE PAJUOAKTHUBHBIX M3JIYyUYCHHI Ha OpPraHU3M YeJIOBEKa), Mpu
ATOM TIEPEBOJIUTHh MPAKTHUECKYIO 3a7ady B Y4EOHYIO, BBIJICISATH CYIIECTBEHHBIC
CBOMCTBA (Tpu3HaKH) GU3UIECKHUX SBICHUM;

OTNUCHIBATh U3YYEHHbIC CBONCTBA Tel U (U3UYECKHUE SBJICHUS, HCIOJIb3YS
dbu3nyeckre BeIUYUHBI (CpelHsii W MIHOBEHHasT CKOPOCTh Tejla [Mpu
HEPaBHOMEPHOM JIB)KEHUM, YCKOPEHHE, NIEpEeMEIIEHUE, yTh, YIJI0Bas CKOPOCTb,
CuJIa TPEeHHUsI, CUJIa YIIPYTOCTH, CHIIa TSHKECTH, YCKOPEHUE CBOOOIHOTO TIaJISHHUS, BEC
Tela, WUMIYJbC Tela, HMMIYJbC CHJIbI, MEXaHHYecKas pabdoTa W MOIIHOCTb,
NOTEHIIMAJIbHAST DHEPrus Tejla, TMOJHATOTO HaJd MOBEPXHOCTBIO  3E€MIIH,
NOTEHIUANIbHASL JHEPTHsl CXKATOM NPYKUHBI, KUHETUYECKAash SHEPrus, IOIHas
MEXaHW4YeCKas dHEPrusl, IEPUOJ U YacToTa KoJeOaHW|, JUTMHA BOJHBI, TPOMKOCTD
3ByKa W BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTedb MPEIOMJICHUS CPEIbl), MPH
OMUCAaHUU TPABUIBLHO TPAKTOBAaTh (DU3WUYECKUN CMBICT UCIOJIb3YEMbIX BEJIMYUH,
0003HaUEHHUA W E€OUHULBI (QU3NYECKUX BEIWYMH, HAXOAUTb (OPMYIIbI,
CBSI3bIBAIOIIUE JAHHYIO (DU3UYECKYIO BEJIMUUHY C IPYTMMU BEIMYMHAMU, CTPOUTH
rpauKu N3yYECHHBIX 3aBUCUMOCTEN (PU3NUCCKUX BEITUYNH;

XapaKTepHU30BaTh CBOWMCTBA TeJ, (DU3WYECKUE SBJICHUS M TPOIECCHI, HCIOJIb3Ys
3aKOH COXpaHEHUsSI HHEPruu, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUII
CyNEepHO3ULIMU CUJI, IPUHIUIT OTHOCUTENIbHOCTH ["anuies, 3akonsl HproTOHA, 3aKOH
COXpaHEHMSI HMITYJIbCa, 3aKOHbl OTPAKEHUS M TMPEJIOMJICHUS CBETAa, 3aKOHBI



COXpaHEHUS 3apsSJ0BOTO U MACCOBOTO YHWCEN MPHU SACPHBIX PEAKIUAX, MPU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alUCBhIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

O00BSACHATHh (PU3MYECKHUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTCKCTE
CUTyallMii TMPaKTUKO-OPHEHTHPOBAHHOTO XapakKTepa: BBISIBIATh MPUIUHHO--
CJIEICTBCHHBIC CBS3U, CTPOUTH OOBSICHEHNE M3 2—3 JIOTMYECKHX IIaroB ¢ OMOPO Ha
2-3 U3y4YEeHHBIX CBOMCTBA (HMU3MYECKUX SIBICHUH, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEI;

pemiaTh pacu€THbie 3a7aud (ONMHUPAIOIIUECSs Ha CUCTEMY U3 2—3 ypaBHEHHM),
WCIIOJIB3YsI 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (DU3UICCKUE BETUINHBI: HA OCHOBE
aHaJM3a YCIOBUS 3aJlayyl 3allUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTAIONIUE
WK W30BITOYHBIC JAHHBIC, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE IS
pelieHusi, MPOBOAUTH PACUETHl U OLEHUBATh PEATUCTUYHOCTH IOJYYEHHOIO
3HaYeHUs (PU3NIECKON BEITUINHBL;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIN (HU3HUESCKUX
METOJIOB, WCTOJNB3ysd OINKMCAHWE HCCJIECJAOBAHMS, BBIACIATh IPOBEPIEMOE
MPEANoI0KEeHNE, OIEHUBATh MPABWIBHOCTD MOPSIKA MPOBEACHUS UCCIEIOBAHUS,
JIeaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YJIbTAThl HAOFOICHHUH U OTIBITOB;
IIPOBOJIUTH OMBITHI MO HAOMIOAEHUI0 (U3MYECKUX SBICHUNA W (PU3NYECKHUX
CBOUCTB Ten (M3ydeHHe BTOporo 3akoHa HproTOHa, 3aKOHA COXPAaHEHHS YHEPTHUH,
3aBUCUMOCTH MEpHOaa KOJeOaHWI MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a u
KECTKOCTU TMPYKUHBI W HE3aBUCUMOCTh OT AaMIUIMTYJbl MasbIX KoOJieOaHUi,
NPSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, Pas3lioKeHHe Oeoro cBeTa B CIIEKT,
W3Y4YCHUE CBOMCTB HM300paXKEHUS B TUIOCKOM 3€pKalie M CBOWCTB H300paKE€HUS
nmpeaMeTa B coOuparoiei JIMH3e, HaOII0IeHNE CIUIONTHBIX U JTMHEHYaThIX CIIEKTPOB
U3ITyYEHHsI): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY U3 H30BITOYHOTO Habopa
000pyI0OBaHUs, ONMUCHIBATH XOJI OIbITA M €ro pe3yjbTaThl, (OPMYIHPOBATH
BBIBOJIBL;

MIPOBOJIUTH TIPU HEOOXOIUMOCTH CEPUIO TPSIMBIX U3MEPEHUMN, OTMPEENssi CpEeIHee
3HAUCHUE W3MEpPsIeMON BelW4YuHbI ((POKyCHOE paccTosiHue COOMpAroed JIMH3BI),
000CHOBBIBaTh BBIOOD croco0a u3mMepeHus (M3MEepUTEILHOTO pUoopa);
IIPOBOJIUTH UCCIICIOBAHNUE 3aBUCUMOCTEH (PU3NUECKUX BETUYHMH C UCITOJIH30BAaHUEM
NPSIMBIX W3MEPECHHH (3aBUCHMOCTh IyTH OT BPEMEHH INPU PaBHOYCKOPECHHOM
JBIKEHUH O€3 HayaJbHOM CKOpPOCTH, Iepuoja KoieOaHW MaTeMaThu4ecKOoro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPKECHUSI CBETA OT YIJla MMaJIeHUus 1
yriia TMpejoMJIeHHs OT yria TMaJeHus): IUIAaHUPOBAaTh  HUCCIIEI0OBAaHUE,
CaMOCTOSATENILHO COOMpaTh YCTAHOBKY, (UKCHPOBATH PE3yJbTAThl MOJYyYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIMYWH B BHJIC TAOJIUIT U TPaUKOB, I€TIATh BHIBOJIBI T10
pe3yibTaTam MCCIIEeI0BAHNUS,



MIPOBOJIUTh KOCBEHHBIE M3MEPEHHS (PU3NUECKUX BEIMYHMH (CPEIHSSI CKOPOCTh U
YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JIBM)KCHHH, YCKOpPEHHE CBOOOJIHOTO
nafieHus, >KECTKOCTh MPYKUHBI, KOO PUIIMEHT TPEHUS CKOJIbKEHUSI, MEXaHUYeCKas
paboTa ¥ MOIIHOCTb, YacTOTa M TEPUOJ KOJEOAHUN MaTEeMaTHUYECKOTO W
NPYKUHHOTO MasiTHUKOB, ONTUYECKasl CUjla COOMpPAIOIeH JTUH3bI, paIiOaKTUBHBIN
¢oH): TUTAHMPOBATH W3MEPEHHS, COOMpaTh AKCICPUMEHTATHHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIAEAYS MPEATI0KEHHON NHCTPYKIIUH, BBIYUCIISATh 3HAUEHUE
BEJIMYMHBl M aAHAJIU3UPOBATh IOJYYEHHBIE PE3yJNbTaThl C Y4YETOM 3aJaHHOU
IIOI'PEIIHOCTY U3MEPEHUN;

coONrofaTh mMpaBuUia TEXHUKH O€30MaCHOCTH NpuU pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pasznuyaTh OCHOBHBIE MIPU3HAKN M3YUYEHHBIX (U3UUECKUX MOJEINEH: MaTepualbHas
TOUYKa, a0COJIIOTHO TBEPAOE TEJO, TOYCHUHBIA UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A,
IUIaHEeTapHas MOJIENb aTOMa, HyKJIOHHAsI MOJIEb aTOMHOIO f]1pa;
XapaKTEPU30BaTh TPHUHITUIBI JEHCTBUS WM3YyUYCHHBIX NMPUOOPOB W TEXHHUUECKHUX
YCTPOMCTB € ONOpPOM HAa MX oOmUcCaHus (B TOM YHCIIE: CHUIOMETP, JATUYUKH
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHMsI, paKera, 3XOJIOT, OYKH, IEPHUCKOII,
dboToanmapaT, ONTUYECKHUE CBETOBOJIbI, CIEKTPOCKOIN, JIO3UMETP, Kamepa
BuiibcoHa), UCTIONb3ys 3HaHUS O CBOMCTBAX (PU3UYECKUX SABICHUN U HEOOXOUMBbIC
dbusnueckne 3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, H3MEPUTENbHBIX TMPUOOPOB M TEXHOJOTHUYECKHX TMPOILECCOB MpHU
pelieHn y4yeOHO--MPAKTUYECKUX 3aJ]ad, ONTHYECKUE CXEMBbI MJIi TMOCTPOCHUS
M300paKEHUI B ITIOCKOM 3€pKajie M COOMpAIOIIeH JIMH3E;

OPUBOAUTHh TMPUMEPHl (HAXOAUTh WHPOPMAIMIO O MpUMEpax) MPAKTUIECKOTO
WCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU JUIsl 0OecreueHus
0€30MacHOCTU MpPHU OOpallleHuHd C MpUOOpaMH M TEXHUUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHSI 3JI0POBbS U COOJIIOJCHUS HOPM SKOJIOTHYECKOTO TOBEACHUS B
OKPYXaroUIen Cpee;

OCYIIECTBJIATh TMOUCK HH(pOpMmanuu ¢uznueckoro coxaepxanusi B HHTepHeTe,
CaMOCTOATENbHO (POPMYJIUPYS MOUCKOBBIN 3aMpoc, HAXOAUTH MyTH OMpeneIeHuUs
JIOCTOBEPHOCTH TOJIy4YEHHOW HHQOpMAIIMM HAa OCHOBE HMEIOIIMXCS 3HAHUM U
JIOTIOJIHUTEJIbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TIPW  BBIMOJHEHUW YYEOHBIX 3aJaHUA HAYYHO--TIOMYJISIPHYIO
JUTEPaTypy (PU3NYECKOTO CoAepKaHuUsl, CIPABOYHbIE MaTEPHAIbl, PECYpPChl CETU
WUuTtepHer, Bnanerb npuéMaMu KOHCIEKTHUPOBAHUSA TEKCTa, NpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJHON 3HAKOBON CUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIICHHWS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUECKOTO COJACPKAHUS, MyOITMIHO



MPEJCTABIATH PE3YJIbTAThl IPOCKTHON WIIM UCCIEA0BATEIBCKON IEITEIbHOCTH, IPH
3TOM T'PaMOTHO MCIIOJb30BaTh W3YYEHHBIM IOHSATUWHBIM ammapar M3y4aeMoro
paznena (U3MKM W CONPOBOXKAATh BBICTYIUIGHHE TMpE3eHTAlMed ¢ y4&EToM
0COOEHHOCTEN ayIMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsinuecTBO 4yacoB DJIeKTPOHHbBIE
Ne HanMeHoBaHMe pa3e/ioB U TeM K i (uudpossbie)
n/n NporpamMmbl Bcero OHTPOILHBIC p 6aKanec1me oOpa3oBaTe/ibHbIE
PaboTel pecypchl
Pa3zpnen 1. dusuka u e€ poJib B IO3HAHMH OKPY:KAOLIEro MUpa
bu6mmoreka [IOK
- 2
L1 Pusuia - Hayka 0 NpUpOzC https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 1
1.2 PU3HIECKHC BENUIHHEI https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO] IIO3HAHUS 2 1 Enbmiorexa TOK
' Y A https://m.edsoo.ru/7f416194
Htoro no paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BelllecTBA
bu6mmoreka [JOK
1
2.1 Crpoenue emiectsa https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII ) 1 bubnuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmuoreka [{OK
2
23 ArperaTHble COCTOSIHMSI BEILIECTBA htps://m.edsoo.ru/7416194
HWrtoro mo pasaeiy 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBHeE TeJl
bubmuoreka [JOK
3
31 Mexanmseckoe asuwienne https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4 1
3.2 Muepuna, macea, mioTHoCTh https://m.edsoo.ru/7f416194
bubmuoreka [JOK
14 2
3.3 Crna. Buget cun https://m.edsoo.ru/7f416194
Hroro mo pasaeny 21




Paszneu 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

41 [asnenue. Ilepenayua naBieHus: TBEpIAbIMU 3 bu6mmoreka [IOK
) TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
. HaBienue KuaKoCTH > https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
4.3 ATMOC(EpHOE TaBIeHne 6 https://m.edsoo.ru/7f416194
44 JlericTBUE MKUIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bu6nuoreka [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo paszaeiny 21
Pa3nea 5. PaGora n MOIIHOCTDH. JHeprus
bubmuoreka [JOK
>.1 Pabora u momHoCTH 3 ! https://m.edsoo.ru/7f416194
bubmuoreka [JOK
>:2 Tpocteie mexaHnsMe! > ! https://m.edsoo.ru/7f416194
bubmuoreka [JOK
>3 Mexanmnteckas sneprus 4 ! https://m.edsoo.ru/7f416194
Hroro mo pasaeny 12
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KVIACC

KoJsinuecTBO 4yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne ni/mm IpOrpaMMEI Beero KOﬁHTpOJILHbIe Hpﬁaxnmecnme 06PA30BATEILHBIC
padoThI padoThI pecypebi
Pa3gea 1. TenioBbie IBJICHUSA
1.1 CrpoeHue u CBOICTBa BELIECTBA 7 bubmorexa LIOK
' https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tennossie nponeccer 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nea 2. DiiekTpu4ecKHe M MATHUTHBIE SIBJICHHSA
21 DneKTpUUYEeCcKHe 3apsabl. 3apsHKEHHBIE Tea U 7 1 bub6mmorexa [IOK
) UX B3aMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [{OK
2 1
2.2 IToCTOSTHHBIN 3JIEKTPUYECKUM TOK 0 7 hitps://m.cdsoo.rw/7f4181ce
bubmuoreka [{OK
1 1.
23 MarsuTHpic sBieHH 6 > https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 DJICKTPOMATHHTHAS HEAYKINA 4 https://m.edsoo.ru/7f4181ce
Htoro no paszneny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 68 3 14.5




9 KVIACC

KoJsinuecTBO 4yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne ni/mm IpOrpaMMEI Beero KOﬁHTpO.}ILHLIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThI padoThI pecypesi
Pa3zgen 1. Mexann4ueckue siBJICHUSA
11 MexaHn4eckoe ABUKEHUE U CIIOCOOBI €T 10 1 bubmuoreka [JOK
' OTMCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
20 1 3
1.2 Bsaumonetictaue Ten https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
10 3
1.3 3aKoubt coxpaneHuA https://m.edsoo.ru/7f41a4a6
HWroro mo paszaeiny 40
Pa3zgen 2. Mexann4ueckue K0JIe0aHUA U BOJTHBI
bubmuoreka [{OK
7 3
2.1 Mexanuteckue koneOanus https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
8 1 3
22 Mexaniieciue BONHbI 3BYK https://m.edsoo.ru/7f41a4a6
Hroro o paszeny 15
Pazjen 3. DieKTpOMAarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIEKTPOMArHUTHOE TMOJIE U 6 ) bu6nuoreka [IOK
' 3IIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo paszaeiny 6
Pa3nen 4. CBeTOBbBIE SIBJIEHUS
bubmuoreka [JOK
6 2
4.1 3aKOHBI PacIpOCTPaHEHHUS CBETA https-//m.cdsoo.rw/741a4a6
bubmuoreka [JOK
6 3
4.2 JIuH3bl 1 onrTHYecKue MPUOOPHI https-//m.edsoo.rw/741a4a6
4.3 Pasjoxenue 0€I0ro cBeTa B CIIEKTP 3 2 buGmorexa [JOK

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




Uroro no pazgeny

15

Paznen 5. KsanroBble AIBJIeHUA

5.1 Hcmyckanue 1 TOTJIOMIEHHE CBETa aTOMOM 4 1 Bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
52 CrpoeHne aTOMHOTO sifipa 6 1 Eﬁs?;;ffgiggﬁ f41ada6
>3 FLnepHIe peakiin ! : Etldtfs?;geeﬁgg/léfmmé
Hroro mo pasaeny 17 ‘
Paspnen 6. IloBTopuTe1bHO-000011IaI01IIHIT MOAYJIb \

6.1 [ToBTOpEeHue u 06001IeHNE COAEPIKAHUSL 9 5 bubnmoreka [JOK
' Kypca Qu3mnKH 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo paszaerny 9 ‘
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27 ‘







INIOYPOYHOE INIAHUPOBAHMUE

7 KIIACC
KoJsnyecTBO 4yacoB JJIeKTPOHHbIE
Ne uudpoBbie
Tema ypoka Kontpoabubie IIpakTuyecku
n/n yp Bcero 06 poa ¢ pﬁa cexme o0pa3oBaTe/ibHbIE
a00ThbI a00ThbI
p p pecypcsbl

1 ®dusnka — Hayka o npupoae. SABnenus
MIPUPOJIBI
duznuyeckue sIBICHUS
®dusnuecKue BeIUYUHBI U UX U3MEPEHUE
VYpok-uccnenosanue "N3mepenue

4 TEMIIEpaTypbl IPHU MOMOIIH KUJIKOCTHOT'O 1
TepMOMETpPA U JJATYMKA TeMIiepaTypbl"”

5 MeTtoapl HayuyHOro no3HaHud. Onucanue bub6mmoreka [IOK
(bu3HYECKUX SIBICHUHN C TTOMOIIBIO MOAeNeil https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:

6 JATbHOCTh MOJETA IIApUKa, TYLIEHHOTO 1
TOPU30HTAILHO, TEM OO0JIbIIIE, YeM OOJIbIIe
BBICOTA ITycKa"

7 Crpoenue BeniectBa. OIBITHI, TOKA3bIBAIOLINE bubnnorexa [JOK
JIUCKPETHOE CTPOCHUE BENIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBH>KE€HHE YaCTHIL BEIlIeCTBa Bubmnorexa HOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccrnenoBanue «OnbITh O 1
HaOJIIOJICHUIO TETIJIOBOTO PACIIUPEHUS Ta30B)»

10 ArperaTHble COCTOSIHHS BEILIECTBA
Oc00EHHOCTH arperaTHblX COCTOSHUI BOJIBI.

P bubmuorexa [JOK

11 O606menue no paszneny «IlepBoHavanbHbie

CBCACHUA O CTPOCHUU BELICCTBA»

https://m.edsoo.ru/ff0a0378




12 Mexannueckoe aBrkeHue. PaBHOMepHOE 1 bubmuorexa [JOK
HEPABHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. Eaunauiier ckopoctu E:ffg;;fg;ggﬁmam 9
14 Pacuer nmyTy ¥ BpeMEHU IBUKCHUS bubmaorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — Mepa HHEPTHOCTH Tel ngsj?;r?lfgsigr?ﬂlﬁmaml 0
16 ITmoTHOCTH BemecTBa. Pacuer maccsl u bubmuorexa [JOK
o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;.{ paborta «Onpenenenue
IJIOTHOCTHU TBEPAOTO TEJIa»
18 Pemenue 3amgad no teme "ILnoTHOCTH bubmuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23¢
19 Cuta Kak XapakTEepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3ydeHne
20 3aBUCUMOCTH pacTsbKeHHS (nedopmariun)
MPYKUHBI OT MPUIIOKEHHON CUIIBI»
21 [[IBnenue Tsrotenus. Cuina TSKecTu
p | ey ok e et . B 10K
" https://m.edsoo.ru/ff0al778
73 Cuna TsbKecTH Ha JpyruX IUTaHeTax. bu6mmoreka [IOK
DuU3nyecKue XapakTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
bubanorexa [HOK
24 Mamepenne cur. Junavomerp https://m.edsocI)_.Iru/fanISCC
bubanorexa [HOK
2 Bec ena. Hesecomocrs https://m.edsocI)_.Iru/fan1778
26 CrioxeHue AByX CUJl, HAPABIICHHBIX 110 bubmmoreka [JOK

OJIHOM IIpsIMOM. PaBHOAECHCTBYIOIIAS CUTT

https://m.edsoo.ru/ff0ala70




Pemenue 3anau no teme "PaBHojelcTBYIOMIAS

27 "
CUII
73 Cuna tpenus u e€ BUIbl. TpeHne B Ipupone u bubmmoreka [IOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopnas pabora «M3yuenue
29 3aBHCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT bubanorexka [JOK
CHJIBI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIIUXCS TOBEPXHOCTEM»
30 Pemenue 3amgad Ha onpeneneHre
PaBHOAECHCTBYIOLIEH CUIIBI
Pemenue 3amau mo remam: «Bec Temay
! bubmnorex K
31 «I"paduueckoe nzodpaxkenue cum», « CUITbD», 6{1 oreka IO
«PaBHOJICHCTBY IO CHI https://m.edsoo.ru/ff0alde0
KoHnTponbHast paboTa 1mo Temam:
37 «Mexanunueckoe JBIKeHHE», «Macca,
IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3o0paxenue cuimy, «CHIIbD)
33 Hasnenue. CiocoObl yMEHBIIIEHUS U bubnmnorexa [JOK
YBEJIWYEHUS TaBICHUA https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTD JIaBJICHHUS raza bubmuorexa [JOK
0T 00BbEMa, TeMIIEPATYPBI https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHus: TBEPABIMU TEIIAMM, bu6mmorexa [IOK
JKUIKOCTSIMH U razaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBlieHNE B )KHJIKOCTHU U T'a3€, BRI3BAHHOE bu6mmorexa [IOK
JIEUCTBHUEM CHITBI TSHKECTH ps://m.edsoo.ru/ff0a
7 https://m.ed /ff0a2718
37 Pemenue 3amgad no treme «/laBnenue B bubmuoreka [JOK
JKUIKOCTH U Ta3e. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 CooO1aromuecs: CoCy bl
Hatort ya https://m.edsoo.ru/ff0a2970
39 I'uppaBnuueckuii npecc bubmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TIopHIHEBO )KUAKOCTHBIN HAcOC




41 ATtMocdepa 3emMITd U MPUIHHBI €€ bu6mmoreka [IOK
CYILIECTBOBaHMUS https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Boznyxa. ATMocdepHoe 1aBlieHue hitps-//m.edsoo.ru/fl0a2bsa
43 N3mepenue armochepHoro nasienus. Onpit bubanorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTB aTMOC(EPHOTO JaBICHUS OT bubmmoreka [JOK
BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmochepHoe gaBieHne bubnmnorexa [JOK
Ha pa3jIn4YHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwne 3amaq mo Teme " AtmochepHoe
napieHue"
47 JlelicTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE bubanorexa [JOK
B HUX T€JI0. ApXUMEIOBA CHIIa https://m.edsoo.ru/ff0a3276
JIaGoparopnas padora «Onpenenenue
48 BLITaJII)KHBEIomepﬁ CHJIBI efII)C"li IonIeH Ha Bubmnorexa HOK
> A Y https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B JKUJIKOCTH
Jlaboparopras paboTa 1mo Teme
49 «HccnenoBaHue 3aBUCUMOCTH Beca Tella B Bbubnuoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHON B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YaCTHU TEIa»
Bbubnuoreka [JOK
50 1Inaparpe Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopuas padota "KoHcTpyupoBaHue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U
onpejeneHue e€ rpy30noabEMHOCTH"
Pemenue 3aga4 no remam: «llnaBanue cymgos.
52 Bozn XonnafllaaHHe» «/laBeHue TBE ,I[I;Iz](IlTeJI Bubnnorexa [IOK
Y - i p ’ https://m.edsoo.ru/ff0a3654
SKUIKOCTEN U Ta30B»
53 KonTponbhas pabota nmo Teme «JlaBnenue

TBCPABIX TCII, )KHI[KOCTeﬁ " ra3oB»




Bbubnuoreka [JOK

54 Mexannudeckas pabora
P https://m.edsoo.ru/ff0a3{82
Bbubnuoreka [JOK
55 MomtHoCTh. EAVHUIIBI MOIIHOCTH
m A = m https://m.edsoo.ru/ff0a3{82

56 VYpok-uccnenosanue "Pacuér MOIHOCTH, 1
pa3BUBaEMOM MpHU MOIBEME IO JIeCTHUILIE"

57 IIpocteie Mexanu3Msbl. Peruar. PaBHoBecue
CHUJI Ha pblyare
Prryaru B TexHUKE, OBITY U IPUPOJIE.

58 Jlaboparopuas pabota «lccnenoBanue 0.5 E:ffg;;fg;gg}éoaﬂge
YCJIOBHI paBHOBECHS pblyara — ]

59 Pemenue 3agau o teme «Y clIOBUA bu6mmoreka [IOK
PaBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koadduiment nonesHoro neiicTpust

60 mexanu3ma. Jlaboparopnast pabora 0.5
«3mepenne KIIJl HAKITOHHON MIIOCKOCTHY

61 Pemenue 3agay mo teme "Pabora, MOIITHOCTD, bubmmoreka [IOK
KI11a" https://m.edsoo.ru/ff0a4c48

62 Mexannueckas 3Heprust. Kunernueckas u bubnnorexa [JOK
MOTEHIIHAIbHAS SHEPT UL https://m.edsoo.ru/ff0a4252

. bubnnoreka K
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTrUuun 1o
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 0 TeMe
"DKCneprUMEeHTalIbHOE ONIpEIeICHUE

64 U3MEHEHU KHUHETUYECKON U MOTEHIINATIbHON 1
SHEPTUHU MPHU CKATHIBAHUM TEJIa TI0 HAKIIOHHON
IUIOCKOCTH"

65 Konrponsnas padora no teme «Pabora u
MOIIHOCTb. DHEPIUs»

66 PezepsHblii ypok. PaGota ¢ Tekctamu 1o teme bubnnorexa [JOK

"MexaHn4eckoe IBUxeHue"

https://m.edsoo.ru/ff0a4ee6




bubmuoreka [JOK

67 [TpomesxyTounas arrecranusi(BITP) 1 hitps://m.cdsoo.ru/ f0adffe
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme
68 n n l
Pa6ota. MoutHocTh. DHeprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12 ‘




8 KVIACC

KoJsinuecTBO 4yacoB JJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
. yp Beero KOﬁHTpOJILHLIe HpﬁaKanecxne 06pa3oBaATETBHbIC
padoThI padoThI pecypes
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
1 KHMHETUYECKON TeOpUHr U UX ogLITI:ILIe 1 bubmmorexka [TOK
p https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUSI
2 Macca u pa3Mep aToOMOB U MOJIEKYJT 1
3 Monenu TBEpAOTO, KUIKOTO U Ta3000pa3HOTO 1 bubnnorexa [JOK
COCTOSIHUM BELIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSTHUI BelllecTBa Ha 1
OCHOBE IOJIOKEHUI MOJIEKYJISIPHO-
KHHETUYECKOUN Teopuu
5 Kpucrannuaeckue u amopdHsbie Tena 1 buGmorexa [IOK
p p https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KalWUISIPHOCTb. 1 bubnnorexa [JOK
[ToBepXHOCTHOE HaATsIKEHUE https://m.edsoo.ru/ff0a5530
7 TerutoBoe paciuIMpeHne U CKaTue 1 buGmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TeMIIepaTypbl CO |
CKOPOCTBIO TEIJIOBOT'O IBUKEHUS YaCTHUI]
9 BuyTtpensnsist sHeprus. CriocoObl U3MEHEHUs 1 bubnnorexa [JOK
BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunsl Teruionepenaun 1 Bubmiorexa LIOK
p https://m.edsoo.ru/ff0a6412
VYpok-koH(pepenuus "l[Ipaktuueckoe
p (epenn p N bubmuoreka [JOK
11 HCIIOJIB30BAHKE TEIIOBBIX CBOMCTB BEIIECTB U 1 1

MaTepHalloB B LIENAX dHeprocoepexeHus"

https://m.edsoo.ru/ff0a65¢c0




12 KonuuaectBo TemnoTel. Y nenbHas bu6mmoreka [IOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeH#ue TernoBoro 6ananca. TemiooOMeH bubmuoreka [{JOK
U TEIUIOBOE paBHOBECHUE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue

14 SBJICHHSI TEIUIOOOMEHA NIPU CMEUTMBAHUN EHGJ.IHOTeKa HOK
xonoaEof 1 ropsuei BoTA" https://m.edsoo.ru/ff0a6a98
Pacuet konuyecTBa TEMIOTH, HEOOXOAMMOTO

15 JUTSl HAarpeBaHUsl TeJla U BBIACIIIEMOT0 UM TPHU
OXJIKICHUHI

16 JlabopaTtopHas pabota "Ornpenenenue bubnnoreka [HOK
YAEJIbHON TEIJI0EMKOCTH BeniecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBa. Y JeibHas TEIIoTa bubnnoreka [HJOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBepACBaHHE

18 KPUCTAJUIMYECKHUX TEJl. Y JeIbHAas TEIIoTa Bubmiorexa LIOK
UIABIICHIS https://m.edsoo.ru/ff0a71d2

19 JlabopaTtopHas pabota "Ompeznenenue bubnnorexa [HJOK
YJEIbHOW TEIUIOTHI TIaBJICHHS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHJCHCALUS. bubnnorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora

71 napooOpazoBaHMs U KOHICHCALINH. bubnuoreka [IOK
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro maBICHHS
BnaxxnocTs Bozmyxa. JlabopaTopnast pabota B LIOK

22 "OnpeneneHre OTHOCUTENBHOMN BIaKHOCTH " ?HOTeKa
Bo3TyXa" https://m.edsoo.ru/ff0a7628

73 Pemrenue 3aau Ha onpeneaeHUE BIaXKHOCTH

BO3/IyXa




[TpuHIUIBI paOOTHI TETIJIOBLIX ABUTATEICH.

24 [TapoBast TypOuHa. JIBuraTesb BHyTPEHHETO
CropaHus

25 KIIJI rermoBoro asuraress. TernmoBbie bu6mmoreka [JOK
JIBUTATENH U 3aIUTa OKpYkKarolel cpeabl https://m.edsoo.ru/ff0a7c7¢c

2% 3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B
TEIJIOBBIX IIPOLIECCaX
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

27 "TennoBbie $IBJ'I€HI/I$II) H3MCH£—II/I€ arperaTHbIX Bubmzorexa LIOK

. n P https://m.edsoo.ru/ff0a832
COCTOSIHMI BEIIeCTBa
Kontponbnas padota nmo teme "TemioBbie
28 SIBJ'IeIfI/IH I/I3MEI:)HCHI/IC arperaTHbIX COCTOSHHI bubmorexa [JOK
T p https://m.edsoo.ru/ff0a86ae
BEIllECTBA

29 DnekTpuzanus Teil. J{Ba poaa 3JIeKTpUYECKuX
3apsI0B

30 VYpok-uccnenoBanue "IaeKTpU3aIus Tl
WHIYKLIHUEW U IPU COMIPUKOCHOBEHHUH"

31 B3aunmopeiicTBre 3apsoKeHHBIX TEIT. 3aKOH bubnnorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe nose. HanpsxeHHOCTh

32 JJIEKT pl/mecxoro nois. 11 IEHHHH Bubmorexa HOK

P P N https://m.edsoo.ru/ff0a8a0a
CYHEPIO3UINH JIEKTPUUECKUX MOIeH
33 HocuTenu snektpuyueckux 3apsios.
DOneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOAHMKY M TUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXPaHEHUS JIEKTPUUYECKOTO 3aps1a https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha IpUMEHEHUE CBOMCTB bubnuorexa [JOK
JJIEKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUH TOK, YCIOBHUS €T0

P > ¥ bubmmoreka [JOK

36 cyuiecTBoBaHMsl. VICTOUHUKH 3IEKTPUYECKOTO

TOKa

https://m.edsoo.ru/ff0a95a4




bubmuoreka [JOK

37 eNCTBUS PTIEKTPUUECKOTO TOKA
a p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 3JIEKTPUYECKOTO MOJIs Ha MPOBOIHUKHU U 1
TUBJIEKTpUKN"
39 DNEeKTPUYECKHUM TOK B METaJIAX, JKUIKOCTAX bubnnorexa [JOK
U raszax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas ernb U €€ COCTaBHbIC YaCTH
41 Cuna toxka. JlaGopaTopHas pabora 0.5 bubnnorexa [JOK
"M3MmepeHue u peryJmpoBaHue CUiibl Toka" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BoabTmerp.
42 Jla6o I'c)lTo Hast a6OIT)a "UsmepeHue u P 0.5 bubmorexa LIOK
patopHtai p ,P ' https://m.edsoo.ru/ff0a9¢14
peryIupoBaHue HaMPsHKEHUS
43 CornpoTuBIIeHHE POBOAHUKA. Y ACIBHOE bubnnorexa [JOK
COIIPOTUBJICHHE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHnas paboTa "3aBUCHMOCTh
44 ANEKTPUYECKOTO CONPOTUBIICHUS TPOBOJHUKA 1 bubnnoreka [JOK
OT €ro JUIUHEL, IIOMAaH IIOIIEPEYHOTO https://m.edsoo.ru/ff0aa738
CE€UYeHHMs U Matepuana"
45 3aBHCHUMOCTb CHJIbI TOKA OT HAaIIPSKEHUS. bubnnorexa [JOK
3akon OMa Juist yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlaGopaTtopHnas pabota "HccnenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UIYLIETO Yepes 1 bubnnorexa [JOK
PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HarpshKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U NapasieIbHOE
COEIMHEHUS IPOBOJHUKOB
JlabopaTtopHnas pabota "I[IpoBepka npaBuia
48 CJIOKECHMSI HAIIPSLDKEHUH IIPU 1 bubnnorexa [JOK

MOCJIEZIOBATEILHOM COEIMHEHUH JIBYX
pe3uctopos”

https://m.edsoo.ru/ff0aaas58




JlaGopatopHas pabota "IIpoBepka npaBuia

49 JUTSL CHJTBI TOKA TIPH MapajuieIbHOM 1 Bubmorexa HOK
P p " https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemrenue 3amau Ha mpumeHenue 3akona Oma bubnnorexa [JOK
JUISL Pa3JIMYHOIO COEIMHEHUSI IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOITHOCTH AIIEKTPUIECKOTO TOKA. bubnnorexa [JOK
3akoH [[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JIaGopatopHas pabota "OnpeneneHue padoTsl | bubnnorexa [JOK
Y MOIIIHOCTHU 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DIEeKTPUYECKHE IIETTH B IOTPEOUTEN
53 3JIEKT queCKOI?I 31;{6 TUU B 611))IT Kopotkoe Bubmorexa TOK
p p y- Rop https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeEMe
54 "OnekTpuueckue 3apsapl. 3apsHLKEHHbIE TEaa U bubmmoreka [JOK
ux B3aumoaeincTBus. I1locToSHHBIN https://m.edsoo.ru/ff0abd2¢c
AJIEKTPUYECKUM TOK"
KonTponbHas paboTa o Teme
55 "DeKTpuuecKue 3apsanl. 3apsHKeHHBIC TeIa U bubnnorexa [JOK
ux B3auMoaeicTeua. I1oCcTOSHHBIH https://m.edsoo.ru/ff0abea8
AIEKTPUICCKUN TOK"
56 ITocTostHHBIC MATHUTHI, UX B3aMMOJCHCTBHUC
57 VYpok-uccnenosanue "M3yuenue nosen 1 bubmmoreka [JOK
MOCTOSIHHBIX MAarHUTOR" https://m.edsoo.ru/ff0ac3d0
58 MarnautHoe noJjie. MarHuTHOE moJie 3eMJId U bubmuoreka [JOK
€ro 3HadyeHue s KU3HU Ha 3eMIiie https://m.edsoo.ru/ff0acOba
OmneIiT OpcTena. MaruutHoe moJjie
59 IJICKT Hﬂecxoro TOKa MarauTHoOE 1oJjie bubmorexa LOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHne >EKTPOMArHUTOB B TEXHHUKE.
P P " o bubmuoreka [JOK
60 JlaboparopHas pabota "M3ydeHue aeiicTBus 0.5

MAarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a




OneKTpOABUTaTENb IOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 21€KTpoABUTATENEH B

61 TEXHHYECKHUX YCTPOMCTBAX M HA TPAHCIIOPTE 1 Bubmiorexa [IOK
yerp " p pTe. https://m.edsoo.ru/ff0ac86¢
JlaboparopHas padota "KoHCTpyupoBaHue u
u3y4eHue paboThl JIeKTpoaBUraTess”
62 OmnbiTel @apazes. 3aKOH JIEKTPOMArHUTHON |
nHaykuuu. [Ipasuno Jlenna
Onexrporerepatop. CriocoOb! MOTyUYEHUS
63 AJIEKTPUYECKOW SHEPTUU. DIIEKTPOCTAHLIMM HA 1
BO300OHOBIISIEMBIX HICTOYHHKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME 1
"DNeKTpUYECKUE U MAarHUTHBIE SIBJIICHUS"
65 Kontponbnas padoTa o teme | bu6mmoreka [JOK
"DNeKTpUYECKUE U MAarHUTHBIE SIBJIICHUS" https://m.edsoo.ru/ff0acb14
bubmuoreka [JOK
1
66 [IpomexyTtounas arrectauusi( B I1 P) hitps://m.cdsoo.ru/ffdaccse
67 PezepBHblil ypok. PaboTa ¢ Tekctamu 1o Teme | bubnuoreka [IOK
"TloCTOSIHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIit ypok. PaboTta ¢ TekcTamu 1o teme 1
"MarauTHelie iBIeHUs"
OBIIEE KOJIMYECTBO YACOB II1O ITPOI'PAMME 68 14.5




9 KVIACC

Ne i/

Tema ypoka

Mexannueckoe aBrxeHue. MarepuaiibHas
TOYKa

KoanuecTBo 4acos

Bcero

KonTtposabHbie
padoTbI

IIpakTuyeckue
padoThbI

Cucrema orcuera. OTHOCHUTEIILHOCTD
MEXAHUUYECKOTO IBUKECHUS

PaBHOMEpHOE NMPAMOJUHENTHOE ABUKEHHIE

HepaBHoMepHOE npsAMOIUHENHOE
nerkeHue. CpenHsist ¥ MTHOBEHHAs
CKOPOCTh

[IpsamoninHETHOE PaBHOYCKOPEHHOE
JIBIOKEHUE. Y CKOPEHUE

CKopocTh MPSIMOJITMHENHOTO
PaBHOYCKOPEHHOTO JIBMOKeHHS. | paduk
CKOPOCTH

JlaboparopHnas padota "Onpezenenne
YCKOPEHUS TeJia IPH PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOW II0ocKOoCTH"

CBoOomuoe nagenue ten. OneITel [annnes

PaBHOMEpHOE IBIKCHUE 110 OKPYKHOCTH.
[Tepwon u yactoTta oopamenus. JInneiHas
U yTJI0Bast
ckopoctu.lleHTpocTpeMHUTEIbHOE
YCKOPEHHE.

10

KonTponbras pabota mo Teme OCHOBBI
KMHEMaTHUKU.

11

IlepBsiit 3akoH HproToHa. Bextop cuiib




Bropoi1 3akon Herorona.

12 PaBHOelicTBYIOIIAs crila
13 Tpernii 3akoH Herotona. Cynepno3unus
cuIl
14 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB
Hprorona
15 Cuia ynpyroctu. 3akoH ['yka ‘
16 Pemenue 3amgad no reme «Cusa ynpyroctm» ‘
17 Jlaboparopuas pabota «OnpenencHue
YKECTKOCTH TIPYKUHBD»
18 Cuna Tpenus ‘
19 Pemenne 3anau no reme «Cuita TpeHUs» ‘
20 JlaGopatopHnas pabora "OnpezneneHue
Koa(puImeHTa TpeHMs CKOIbKCHUS "
71 Pemenue 3amau mo teme "3aKOHEI
Hrrotona. Cuna ynpyroctu. Cuna tpenus”
Cuna TsKeCTH M 3aKOH BCEMHPHOTO
22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
naJeHus
VYpok-koHpepenuus "/[Bmxenue ten
23 BOKPYT IPaBUTAIMOHHOTO LIEHTPA
(Conneunas cucrema). ['asmakTuku"
24 Pemenne 3amad mo Teme "Cpmfl TSDKECTH U
3aKOH BCEMUPHOT'O TSATOTEHUS
75 IlepBas kocMu4eCKas CKOPOCTb.
HeBecoMocTh 1 neperpysku
PaBHOBecue MaTepuanbHOU TOUKHU.
2% Afzcomomo TBEPAOE TGJ‘I?. PaliHOBeCI/Ie
TBEPAOrO TeJIa C 3aKPEIUIEHHOM OCBIO
BpallleHUs
27 MowmeHT cuisl. LleHTp TsKRECTH




Pemtennie 3ama4d mo reMe "MOMEHT CHIIBL.

28 "
LleHTp TsKECTH
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
TeMe "MexaHnueckoe JBHKEHUE.

29 "M
Bs3aumogeiictBue Ten"
Konrpomnbnas padora no Teme

30 "MexaHn4YecKoe IBUKEHUE.
B3aumopeiictBue Ten"
Nmnynec Tena. Umnynbse cuibl. 3aKoH
COXpaHEHUS UMITyJIbca. YTIPYTOe U

31 h%
HEyIpyroe B3auMOJCHCTBUE

3 Pemenue 3amau nmo teme "3akoH
COXpaHEHMsI UMITyJibca"

33 VYpok-koHpepenuus "PeakTuBHOE
JIBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexanudeckas paboTa U MOIITHOCTh

35 Pabora cuiibl TSXKECTH, CUIIb YIPYTOCTH U
CHUJIBI TPEHUS
Jlaboparopnas pabota «Onpenenenue

36 paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHUU TeJIa IO TOPU30HTAILHON
MOBEPXHOCTU

37 CBs13b sHepruu U padboTsl. [loTeHnnanpHas
SHEprus

38 Kunernueckas sneprus. Teopema o
KMHETUYECKOW JHEPIUU

39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE

40 JlaGopaTtopHnas pabora «3yueHne 3akoHa
COXpaHEHMsI SHEPTUN

41 KonebarenpHOe TBUKEHUE U €T0

XapaKTCPUCTUKU




42
43

44

3aryxatomue Konebanus. BelHyKaeHHBIE
kosneOanus. Pezonanc

MareMaTuyeckuil ¥ Npy>KUHHBIA MasITHUKU

Ypok-uccienoBanne «3aBUCUMOCTh
neproa KojaeObaHui OT KECTKOCTH
NPY>KUHBI 1 MAaCChI TPy3a»

45

IIpeBpamieHue 3HEpruu Ipu MEXaHUYECKUX
KOJIeOaHUIX

46

Jlaboparopnas pabota «Onpenenenue
YacTOTHI U TIEPHOJIa KoJIeOaHui
NpPY>KUHHOTO MasiTHUKa)

47

Jlaboparopnas padota «I[IpoBepka
HE3aBHCUMOCTH TepHo/ia KojieOaHuii rpysa,
MOABCIICHHOI'O K HUTHU, OT MACChI I'py3a»

48

Mexannueckue BoJIHEL. CBOMCTBa
MCXAaHNYCCKHUX BOJIH. HpOI[OJIBHBIe nu
MOTIEPEYHBIE BOJIHBI

49

VYpok-koHpepeHuus "MexaHnueckue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

50

3Byk. PacnipocTpaneHnue u oTpaxeHue
3ByKa

51

52

53

Ypok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4YacCTOTHI"
['poMKOCTB 3BYKa M BHICOTA TOHA.
AKyCTHYECKHI pe30HaHC
Ypok-koHbepenius "YIpTpa3ByK U
uH(pa3ByK B IPUPOJIC U TEXHUKE"

54

[ToaroToBka K KOHTPOJIBHON paboTe MO
TeMe "3aKoHbI COXpaHEeHUsA. MexaHndyeckue
Kosie0aHusl ¥ BOJHBI"




55

KonTponbhas pabota mo Teme "3aKoHbI
coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"

56

DIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMAarHUTHbIE BOJIHBI

57

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

58

Ypoxk-konpepenuus "[lkana
3JIEKTPOMArHUTHBIX BOJH. Vcnonb3oBanue
SJICKTPOMAIrHUTHBIX BOJIH IJIA COTOBOM
cBA3H"

59

VYpok-uccnenosanue "M3ydueHne cBOMCTB
AJIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO
MoOupHOTO Tenedona"

60

Pemienue 3aja4d Ha OMpCACIICHUC YaCTOThI U
JJIINHBI BHCKTPOMaFHI/ITHOI\/’I BOJIHbI

61

DJIeKTpOMarHuTHasi IpUpoja CBETa.
CxopocTth cBeTa. BoHOBBIE CBOMCTBA CBETA

62

Hcrounuku ceera. [IpsmonuneitHoe
pacrnipoctpanenue cBeta. 3atmenus CoiHia
u JIyHb1

63

3aKoH OTpaxeHUs cBeTa. 3epkaina. Pemenue
3a7a4 HA IPUMEHEHUE 3aKOHA OTPAXKCHUS
CBETa

64

[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cBeTa

65

66

ITonmHOE BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonp30BaHuE MIOJTHOTO BHYTPEHHETO
OTPAXKCHUSA B OIITUICCKUX CBETOBOJAX

JlaboparopHnast padota "UccnenoBanue
3aBUCHMOCTH yTIJia IMPCIIOMIJICHUA CBETOBOI'O
Jy4a OT yIJia maJeHus Ha TPaHuIle "BO3TyX-

CTCKJIO




VYpok-koHdpepenuus "McnonszoBanue

67 MOJIHOTO BHYTPEHHETO OTPaKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

68 JIun3el. OnTHyeckas cuiia JUH3bI

69 [Toctpoenue n3odpaxeHuit B TMH3aX
JlaGopatopHnas pabora "OnpeznencHue

70 (OKYCHOTO PACCTOSIHHSI M OTITUYECKON
CHJIBI coOMparomei JIH3b1"

71 VYpok-koHpepenmus "OnTuueckue
JTUH30BBIC TPHOOPHI"

72 I'ma3 kak ontuyeckas cucteMa. 3peHue

73 Ypok-koHpepentus "JledexTr 3peHusl.
Kak coxpanuTts 3penue"”

Paznoxxenue 6enoro cBera B CIIEKT.

74 Omnertel HetoToHa. Cnoxxenne
CIIEKTPaJIbHBIX 1IBETOB. /{ucnepcus cBera
Jlaboparopras padota "OnbITHI 11O

75 pa3iIokKEHUIO OENOro CBEeTa B CIIEKTP U
BOCITPUSITHIO 1IBETA MPEIMETOB MIPH UX
HaOII0/ICHUU Yepe3 IIBETOBbIE GUIBTPHI"
VYpoxk-nipaktukyMm "BogHOBBIE CBOMCTBA

76 CBeTa: AUCTIepPCHsl, UHTEpPEepeHIUs U
mudpakous'

77 OmnbiTel Pe3epdopna v mianetapHas
MOJEJIb aTOMa

78 [Toctynater bopa. Moaens atoma bopa

79 Hcnyckanue v MoryoneHue CBETa aTOMOM.
KBanThl. JInHeyaThie CIIEKTPHI

30 Ypok-npaktukym "HaOmroneHne cCrieKTpoB
WCITyCKaHus"

81 PagmnoakTuBHOCTE U €€ BHUIBI




Crpoenue aToMHOTO siapa. HykioHHas

82
MOJIETh

83 PannoaktuBHbIe NIpeBpauieHus. M3oromnsl
Pemenwue 3anay nmo Teme: "PagnoakTuBHbIE

84 "

IIpEBPALICHUS

85 IIepuon nmonypacnana
Ypok-koubpepennus "PagnoakTuBHbIC

86 U3IIy4eHUs B IPUPOJE, MEIUIINHE,
TeXHUKe"

37 SnepHbie peakiuu. 3aKOHbI COXPAHEHUS
3apsJ0BOI'0 U MacCOBOI'O YHUCET

88 OHeprus CBsI3U aTOMHBIX sAep. CBA3b
MaccChl U SJHEPTUH

89 Pemenue 3amgad no reme "SAnepHeie
peakuun"

90 Peakuuu cunTe3a U 1eneHUs 1ep.
Ncrounnku sHeprun CoJiHLA U 3BE3]T
Ypok-koHpepenuus "SAnepHas sHepreTHKa.

91 JlelicTBUA paIuOAKTUBHBIX U3JIYUYECHHUI Ha
JKUBbIE OPraHU3MBbI"

[ToaroToBka K KOHTPOJIBHON paboTe MO

9 TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
ABJICHUS"

Konrpomnbnas padora o Teme

93 "DeKTpOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBbIE
ABJICHUS"

94 [ToBTOpenue, ob6o6menue. Jlaboparopusie

paboTsl 1o Kypcy "BzaumopeiictBue ten"




[ToBTOpenue, o6o0mmeHue. Pemenue

95 PAcCYETHBIX U KAYSCTBCHHBIX 3aJ1a4 110 TEME 1
"TemnoBsle nporecch”
[ToBTOpenue, o6o0meHue. Penrenne
96 pacUeTHBIX U KaYECTBEHHBIX 3a]1a4 110 TeMe 1
"KIIJI TeruioBbIX qBurateneit”
97 [TpomexyTtounas arrectanus(BIIP) 1
08 [ToBTOpenwue, 0600meHue. JlabopatopHbie 1 1
paboTsl o kypcy "CBeToBbie siBICHUS"
[ToBTOpenue, o6obmenue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI COXPAHEHUS B 1
MexaHuke"
100 [ToBTOpenue, 0600meHNe. PaboTa ¢ 1
tekctamu 1o TeMe "Konebanus u BoJHBI"
101 [ToBTOpenue, 0600meHNe. PaboTa ¢ 1
TekcTamu 1o Teme "CBeToBbIC SABICHUS"
[ToBTOpenue, o6obmenue. Padora ¢
102 TekcTamu 1o Teme "KBaHToBas u siaepHas 1
¢uzuka"
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

bubauoreka IlOK https:/m.edsoo.ru/ff0ac3d0

®usuka, 7 knacc/ MepbiwKuH A.B., O6,ecTBo ¢ orpaHUYEHHOW OTBETCTBEHHOCTbIO
«APO®A»; AKumoHepHoe obuwectso «U3patenbcteo «MpocseweHue» ® dusunka, 8 knacc/
MNepbiwKuH A.B., O6Ww,ecTBO C OrpaHUYEHHOM OTBETCTBEHHOCTLIO «APOPA»; AKUMOHEPHOE
obuwecrso «U3patenbcTeo «MpocseweHne» ® dusmnka, 9 Knacc/ NMepbiwKuH A.B., T'YyTHUK
E.M., O6wecTBO C OrpaHUYEHHOM OTBETCTBEHHOCTbIO «[APOPA»; AKUMOHEPHOE 06LecTBO

«U3patenbcTBo «lpocseweHme»

METOAUYECKHE MATEPHUAJIbI 1JISA YUUTEJIA

bubauorexka IHOK https:/m.edsoo.ru/ff0ac3d0

dusuka. 7 Knacc: yuebHo-metoguueckoe nocobue / A.E. MapoH, E.A. MapoH. - 6-e uspg,.,
ctepeotun. - M.: fipoda, 2019 @ dusuka. 8 Knacc: yuebHo-meToguueckoe nocobue / A.E.
MapoH, E.A. MapoH. - 8-e u3g,, ctepeotun. - M.: fipoda, 2018 dusuka. 9 Knacc: yuebHo-

meTtoauyeckoe nocobue / A.E. MapoH, E.A. MapoH. - 5-e usg,, ctepeotun. - M.: Apoda, 2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

https://resh.edu.ru/subject/28/7/, 6ubnnoteka LLOK, https://resh.edu.ru/subject/28/8/,

https://resh.edu.ru/subject/28/9/

bubaunoreka LLOK https://m.edsoo.ru/ff0ac3d0







