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AJAIITUPOBAHHASA PABOYAS OBPA3OBATEJIBHAS ITPOI'PAMMA
OCHOBHOI'O OBLIIEI'O OBPA30BAHUSA 11O ®U3SUKE JJIA 7 - 9
KJIACCOB
HOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHus
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30OBaTEbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHON padoyel mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

ConeprxkaHue mporpaMMbl HampaBiieHO Ha (POPMUPOBAHUE €CTECTBEHHOHAYUHOMN
IPaMOTHOCTH YYalllUXCSd U OpTraHU3alMi0 U3y4YeHUs (PU3UMKU Ha JeATEeITbHOCTHOU
OCHOBE. B Hel YUUTHIBAOTCS BO3MOXHOCTH npeaMeTa
B peanmm3anuu TpeboBanuit PI'OC OOO k MmIaHUPYyEeMbIM JUYHOCTHBIM U
METaINpeIMETHBIM pe3yJbTaTaM OOYYCeHHS, a TaKXKe MEKIPEAMETHBIC CBSI3U
CCTECTBEHHOHAYYHBIX Y4YEOHBIX TMPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanus. CoorBerctByeT [IOOIT OOO.

BaxueimuM HamnpaBiI€HUEM JEATEIBHOCTH MO peaav3alud IpeaMeTa
«M300pa3utenbHOE  MCKYCCTBO»  ABJSETCS  (POPMUPOBAHUE KOPPEKIIMOHHO-
pa3BUBalOIIEH Cpe/ibl ypOKa B paMKax pabOThl yUpExKACHHUS, KaK 0a30BOM MIIOIIAIKH
UIIK TIITPO TO.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeiesieHue yaeOHOro MaTeprana
Mo rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS TMPEAMETHOTO COICPKAHHS W
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromxcs.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc ¢usuku — cucteMooOpa3yromuii Jjisi €CTeCTBEHHOHAYYHBIX YUEOHBIX
MIPEMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUM,
U3y4aeMbIX XHUMHEH, OWOJOTHeHd, acTpoHOMHEW U (u3udeckol reorpaduei.
duzrka — H3TO MPEOAMET, KOTOPbIA HE TOJBKO BHOCHUT OCHOBHOW BKJAaJ B
€CTeCTBEHHOHAYUYHYIO KapTUHY MHpa, HO W TMPEJOCTABISIET HauboJjee sCHbIe
oOpa3ipl MPUMEHEHHUs] HAyYHOTO METOJla IMO3HaHHUA, T.. Crmoco0a MOTydYeHUs
JIOCTOBEPHBIX 3HaHMI 0 Mupe. HakoHel, pusnka — 3T0 MpeAMET, KOTOPbII Hapsay
C JPYrMMH €CTECTBEHHOHAYYHBIMU MpPEAMETaMHU JOJDKEH JaTh IIKOJIbHUKAM
npejcTaBiieHrne 00 YBJIEKATEbHOCTH HAy4YHOTO HCCIEJOBaHUS U PaJOCTH
CaMOCTOSITEJIbHOTO OTKPBITUSI HOBOT'O 3HAHUS.

Opna w3 THaBHBIX 3a7a4 (GU3HYECKOro oOpa3oBaHMsSI B CTPYKType OOIIETro
oOpa3oBaHUs COCTOUT B (DOPMUPOBAHUM ECTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y OCHOBHOW MacChl OOYYaroUIUMXCs, KOTOpbIE B AajibHEHIIEM
OyayT 3aHATBHI B CaMbIX pa3HO 00pa3HBIX cdepax nesrenbHocTH. Ho HE MeHee



N =

BaXXHOM 3ajaderl SIBIISICTCS BBIIBICHHE M IIOATOTOBKA TAaJIAHTIMBBIX MOJOIBIX
JIOJIEW Ui MPOJOJDKEHMS 00pa30BaHWS M JajdbHEWIIed mpodeccuoHaTbHOM
JIeATEIIBHOCTH B 00JIaCTH €CTECTBEHHOHAYYHBIX MCCIICIOBAHUN U CO3/IJaHUHA HOBBIX
TexHoorui. CoriacHo MPUHATOMY B MEXIyHAPOIHOM COOOIIECTBE ONPEIEICHHUIO,
«EcTecTBeHHOHay4YHasi TPaMOTHOCTh — 93TO CIIOCOOHOCTh YEJIOBEKa 3aHMMAaTh
aKTUBHYIO TPXKIAHCKYIO TIO3UIIMIO 0 OOIIECTBEHHO 3HAYMMBIM BOIPOCaM, CBsI3aH-
HBIM C €CTECTBEHHBIMHM HayKaMH, U €r0 TOTOBHOCTh HMHTEPECOBATHCA €CTECTBEHHO-
HAay4yHbIMU wHaessMU. HaydHO TIpaMOTHBIM 4YEJIOBEK CTPEMHUTCS y4acCTBOBATh B
apryMEHTHUPOBAaHHOM OOCYXAEHUU TPOOJIeM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM U TEXHOJIOTHSM, YTO TPEOYET OT HETO CIICTYIOIINX KOMIIETCHTHOCTEH:

Hay4YHO OOBSICHSITH SAIBJICHUA,

OLCHUBATH U IIOHUMATb OCOOCHHOCTH HaY4YHOI'O UCCJICIOBAHUA,
HHTCPIIPCTUPOBATL HAHHBIC MW HCIIOJBb30BATb HAYYHBIC JOKA3aTCIbCTBA IJIA
ITOJIY4YCHUA BBIBOJIOB.

N3yuyenue ¢u3nkn CrnocoOHO BHECTHM pELIAIIMNA BKJIaag B (popMupoBaHue
€CTECTBEHHOHAYYHON I'PaMOTHOCTH 00YYarOLIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA»

[enu nzydyeHus Gpu3uKku Ha ypOBHE OCHOBHOTO 00111er0 00pa30BaHUS OMIPEICIICHbI
B Konnenmuu npenogaBanus yuebHoro npeamera «Ou3rka» B 00pa3oBaTeIbHBIX
opranu3anuax Poccuiickon denepanuu

Henu nzydyenus: Gpu3uku:

npuoOpeTeHre HHTepeca U CTpeMJIeHHs OOydaloIluXcsi K HAaydYHOMY
M3YYEHUIO TPUPOJABI, PA3BUTHE WX HWHTEJUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI O HAay4YHOM METOJAE MO3HaHUSA U (POPMUPOBAHUE
MCCJIEI0BATENbCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHUSIM;

(opMupOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa HU3YYEHUS OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(GopMupoBaHHE TPEACTaBICHUA O POIU (PU3UKH Uil Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEACTABICHUA O BO3MOXKHBIX chepax Oymyrieit mpodeccnoHambHON
TS TeIbHOCTH, CBSI3aHHOU ¢ (PU3MKOM, MOArOTOBKA K JajdbHEHIIeMy 00yUEHHIO B
STOM HAINpaBJICHUU.

JlocTkeHrne HSTHX IIeJiell Ha YpPOBHE OCHOBHOIO 0OO0IIero o00pa3oBaHUs
o0ecrieunBaeTCs PEIICHUEM CIISAYIONINX 3a/1ay:

npuoOpeTeHNe 3HAHUN O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHMYECKHX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHNe YMEHUN ONUCHIBATh W OOBACHATH (U3UYECKUE SIBIICHUS C
UCIIOJIb30BAaHUEM TOJTyYCHHbBIX 3HAHUM;



OCBOEHHME METOJO0B PEIICHHS MPOCTEUIINX PACUETHBIX 3a/1a4 C UCII0JIb30BAHUEM
(puznyeckux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aa4;
pa3BUTHE YMEHUN HAONIOAATh NPUPOJHBIE SIBJICHUS U BBINOJIHATH OIBITHI,
nabopatopHble pabOThl U HKCIIEPUMEHTAIbHBIE UCCIIEA0BAHNS C UCIIOIb30BAaHUEM
U3MEPUTENBHBIX IPUOOPOB;

OCBOEHUE MPUEMOB pabOThI ¢ HH(pOpMaLel (PU3NIECKOTro CoAepKaHus, BKIIIOYast
MH(POPMAIIMIO O COBPEMEHHBIX JOCTH)KEHUSAX (U3MKH; aHATU3 U KPUTHUECKOE
OLICHHBaHUE UH(OpMAIINH;

3HAaKOMCTBO cO c(epamMu NpOPEecCHOHATBHON JEATENbHOCTH, CBA3aHHBIMU C
(GU3MKON, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTIKEHUSIX
(pu3nyecKoil HayKu.

MECTO YYEBHOI'O IIPEJMETA «®U3UKA» B YHUEBHOM
IJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢Pusuka sBasieTcss 00513aTeTbHBIM MPEIMETOM
HAa YpOBHE OCHOBHOIO o00miero ooOpaszoBaHus. Y4eOHbIH mnpeamer «Dusnka
peanu3yeTcs Kilaccax 3a c4eT 00s3aTeNbHOM YacTu y4eOHOTOo IIaHa.

B pamkax amantupoBaHHOW 00pa3oBaTENbHON MPOrpaMMbl Ha H3YyYEHHE
¢buszuku ¢ 7 o 9 Kiacc OTBOJAUTCS MO 2 yaca B HENENo, u3 pacuéra 34 yyeOHbIC
Henenu B roja. OOmuii 00beM 3a yueOHbIN ToJ1 68 4acoB B rojl.

COAEPXKXAHHUE YYEBHOI'O ITIPE/IMETA «®U3UKA)»»
7 kJacc.
N3yuaemas tematuka copnagaet ¢ [IOOIT OOO.

Pazgen 1. ®u3uka u e€ posib B IO3HAHUN OKPYKAKOIIET0 MUPA.

@®usnka — Hayka o mnpupone. fBneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeMWUUHBL. M3MmepeHue Quanyueckux BeluyuH. Duznyeckue
npubopsl. [lorpentHocts u3mepeHunit. MexxayHapoHasi CUCTEMA €IMHHII.

Kak ¢wusuka u gApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPO.Y.
EcTecTBeHHO-HAyUHBI METOJ TMO3HAHMS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro sieieHus. Onucanue GU3NUECKUX SBICHHUN ¢ IIOMOIIBIO MOJIETICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBBIC, DJJEKTPUUECKHE, MarHUTHBIE, CBETOBBIC

SABJICHUS.
2. ®uznueckue mpubOOPHI U MPOIEAYypa MPSIMbIX U3MEPEHUN aHAIOTOBBIM U
U (HPOBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHue UEHbI IeIEHUS IIKAJIbl U3MEPUTEILHOTO TpUbdOpa.

2. W3mepeHue pacCTOSTHUM.

3. HU3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

4. OmnpeneneHue pasMepoB MaJIbIX TEJ.



5. M3mepenue temmeparypsl NpH MOMOIIM >KUJAKOCTHOTO TEPMOMETpa M
JaTyuKa TEMIIEPaTypBhl.

6. [IpoBeneHue mcciaeaoBaHMs MO MPOBEPKE THIOTE3bI: MATbHOCTH IMOJIETA
HIapuKa, MymeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znen 2. [lepBoHayajibHbIe CBEeeHUS 0 CTPOEHUM BeleCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, HUX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrm>kenne yactul BemlecTBa. CBS3b CKOPOCTH JBWKEHHUSI YaCTHI[ C
TeMriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jlemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO JBUKEHHUS.

2. HaGmonenue nuddysum.

3. HabGmionenue  siBneHui,  OOBSACHAIOIIMXCA  NPUTSIKECHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuwie pabomul u onvimel.

1. Onenka guameTrpa aTroMa METOAOM PsIoB  (C  MCIOJIB30BAaHUEM

dboTorpaduii).

2. OnBbITHI 110 HAOIIOICHHUIO TEIIJIOBOT'O PACHTUPEHHUS ra30B.

3. OmbITe MO0 0OHAPYKEHHIO ACHUCTBUS CHUII MOJIEKYIISIPHOTO MTPUTSKEHUS.

Paznen 3. /IBukeHue u B3auMoAeicTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHssi CKOPOCTh MPU HEPABHOMEPHOM IBHKEHUHM. Pacuér myTtu u
BPEMEHU JIBUKCHHUS.

SIBnenue wuHepnuu. 3aKOH WHEpUMHM. B3ammonaeicTtBue Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBHWXKEHHsS TeJl. Macca Kak Mepa HWHEPTHOCTU TeJa.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
o0BEMa BelecTna.

Cuia Kak XapakTepucTuka B3aumojaeicTBus Ten. Cuiia ynpyrocTd M 3aKOH
['yka. I3mMepeHue cwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHS W CHUJIa
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuii. Cuiia TpeHus.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B NPUPOJIE U TEXHUKE.

Jlemoncmpayuu.

1. HaGmrogeHne MeXaHMYeCKOro JIBUKEHUS TeNa.

2. V3mepenue CKOpOCTH MPSIMOIMHEHMHOTO ABMXKECHUS.



3. HaGmronenue siBieHUs] HHEPIIHH.
4. HaOmroneHne U3MEHEHUsI CKOPOCTHU MPU B3AUMOJECHCTBUU TET.
5. CpaBHeHHE Macc 1O B3aUMOJICHCTBUIO TEJL.
6. CroxeHue Cuil, HallpaBJICHHBIX MO OHOU MPSMOH.
Jlabopamopnvie pabomul u onvimaul.
1. OmnpeneneHue CKOPOCTU PABHOMEPHOTO JIBMXKEHUs (IIapuKa B JKUJIKOCTH,
MOJIEJIH 3JICKTPUUECKOTO aBTOMOOHIIS U TaK Jajee).

2. OrmpejneneHre CpeHEeH CKOPOCTH CKOJBKEHHs OpycKa WM IIapuka IIo
HaKJIOHHOU IUTIOCKOCTH.

3. Ompenenenue MWIOTHOCTUA TBEPIOTO Tea.

4. OnbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pACTsLKEHHS (Iedopmanun)
NPYKUHBI OT TPUIOKEHHON CHJIBI.

5. OnbIThbl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbI TPEHUSI CKOJBXKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBiieHre TBEPABIX TeJl, dKMAKOCTEN U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYEHUS JaBlieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJeHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMHU TEJIAMM, KUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBmaTmueckune
MalIMHbl. 3aBUCUMOCTh JaBJCHMS >KMJIKOCTH OT TiyOuHBL. ['mapocraTuueckuii
napagokc. Coolaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdepa 3emnn u atmocdepHoe naBieHue. [IpuumHbBI CylecTBOBaHUS
BO3yIIHONW 000souku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTrO JaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBaHue.

Jemoncmpayuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATyphl.

[lepenaya naBiaeHUs )KUAKOCTHIO U Ta30M.
Coobmiaromuyecst COCyIbl.

I'mppasinueckuil mpecc.

[IposiBnenune neicTBrsi aTMOC(PEPHOTO JABICHUS.

ok wdrE

3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHON YacTH Tea
Y TJIOTHOCTH KUJIKOCTH.

~

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KHUJIKOCTH.
VY ciioBuE 11aBaHus TEII: IUIABAHUE WU IOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOIIECHHUS INIOTHOCTEHN TeNa U KUIKOCTH.

oo

Jlabopamopuvie pabomul u onvimol.
1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOM B
JKUIKOCTh YacCTH Tea.



2. OmpeneneHue BBITAJTKUBAIONIEH CHIIBI, JEHCTBYIONIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBHITAIKUBAIOLICH CHUJIBI, AEMCTBYIOICH HA TEIO
B JKUJIKOCTH, OT MACChI T€JIa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOIICH CHIIBI,
JEUCTBYIOLIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA NOTPYKEHHOM B )KUIKOCTh
YaCTHU TEJIA U OT IUIOTHOCTHU KUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOJAKH H

onpeesIeHHE €€ rpy30MoAbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUsl.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [IpumeHeHue npaBusiia paBHOBECHs phluara K 0JI0Ky. «30J10TOe
npaBuio» mexanuku. KIIJ[ mpocteix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas sHeprusi. KuHeTmueckass ©W TNOTEHIMANbHAS SHEPTHUS.
[IpeBpaleHre 0OHOTO BH/IA MEXAaHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPrUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimel.

1. Onpenenenve pabOThI CUJIBI TPEHHUSI P PABHOMEPHOM JIBHXKEHHH TEJIa 110

TOPU30HTAIBHOM ITOBEPXHOCTH.

2. UccnenoBanue ycnoBUi paBHOBECHS phluara.

3. Uzmepenue KIIJl HakTOHHOHN TIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

8 kiacc

Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUH CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHHU.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPIABIX TEJI HA OCHOBE TMOJIOKEHUM MOJIEKYJIAPHO--KUHETUUECKOU TEOPHUH.
CmaunBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yacTull. BuyTtpennsisi sHeprusi. CrocoObl HW3MEHEHUS BHYTPEHHEH JHEpPTHUu:
TeIUIoNepeaya U CoBepiieHne padoTel. Buabl Terionepenadyn: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyUEHUE.

KonuuectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oananca. IlnaBienue u



OTBEPJIEBAHUE KPUCTAJUIMYECKUX BEUIECTB. YJeibHAas TEIUIOTa IUJIABJICHUS.
[TapooOpa3oBanne u konaeHcamus. Mcmapenme. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JABJICHUS.

BiaxxHocTs Bo3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[TpuHiuner padotel TemnoBbix asurareneil KIIJ[ TtemmoBoro nBurarens.
TennoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPALLIEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.
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HaGmronenre OpoyHOBCKOTO ABUKEHUSI.

HaGmonenune nuddysuu.

HaGmronenue siBjeHU cMaurBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacuiupeHus Teml.

V3meHeHne naBieHHUS Ta3a MPU M3MCHEHHH 00bhEMa M HArPEBaHWH WIIN
OXJTAXKICHUM.

[IpaBuna n3MepeHus TeMITepaTyphl.

Bunb! Teruionepeaayu.

OxJtaXxJieHue Ipyu COBEPIIICHUHN padOTHI.

. HarpeBanue nipu coBepIiieHIN paOOThl BHSITHUMHU CHJIAMHU.

10 CpaBHEHHE TEIJIOEMKOCTEH pa3INYHBIX BEIIECTB.
11.HabmroneHue KUIeHusl.

12.HabnroaeHue mocTOsSTHCTBA TEMITEpaTyphl MPH TUTABICHHH.
13.Moienu TEeIIOBBIX ABUTATENIEN.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIH caxapa.
OneIThl MO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIAKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OaJJTOHE HIITPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJICHUS BO3JayXa OT €ro
00bEMa M HarpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCHUMOCTH JUTMHBI CTOJIOWKA KHUJIKOCTH
B TEPMOMETPUUECKOM TPyOKE OT TeMIEepaTyphl.

HaOmronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
TEeIJIoNepead ¥ padOThl BHEITHUX CHJL.

HccnenoBanue sBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJIOM  IpHU
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHJITHHIPOM.

10.Onpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA.



11.UccnenoBanue npouecca uCnapeHus.

12.0Omnpenenenne OTHOCUTETBHON BIAYKHOCTH BO3/1yXa.

13.Onpenenenune yaenbHON TEIUIOTHI MIABJICHUS JIbJA.

Pazngen 7. djekTpruyecKue 1 MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poia 3JEKTpUUECKUX 3apsiaoB. BzaummopeiicTehe
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TETIAMH).

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTh 3iieKTpudeckoro mnoiis. IlpuHnmn
CYIIEPIIO3ULIUU AIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKkux 3apsaioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
HCTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA DJIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax.

Onekrpudeckass nenb. Cwia  TOKa.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
115 yuactka nenu. [TocneqoBarenbHoOe U apaiieibHOE COEUHEHHE TPOBOAHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DNEeKTpUYECKHUE LENu U MOTPeOUTeN 3eKTpudecKoil sneprun B 0biTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHUTHL. B3anmoaencTBME NOCTOSSHHBIX MATrHUTOB. MarHuTHoe
noyie. MarauTHoe mosne 3eMJIM W €ro 3HauyeHWe s *KU3HU Ha 3emiie. OnbIT
Opcrena. MarHuTHOE TOJIE€ NIEKTPUUYECKOro ToKa. [I[pumMeHeHne 3J1eKTpOMarauToB
B TEXHHUKE. J[€ICTBME MArHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSAHHOTO TOKa. Mcrmonb30BaHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUY Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DIeKTpu3anus Ted.

JIBa poa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DJIEKTpOCTaTUYECKAs UHAYKIIHS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSI0B.

[TpOBOHUKH W TUDJICKTPUKHU.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

. JlelcTBUs 3IEKTPUUYECKOTO TOKA.

10 DNEKTPUUECKUN TOK B )KUIKOCTH.

©WooNOOkwWNDE



11.T"a30BbIit pa3ps.

12.VI3MepeHne CUitbl TOKa aMIIEPMETPOM.

13.M3Mepenne dIeKTPUIECKOTO HAIPSHKSHHS BOJIBTMETPOM.
14.PeocTtaT u Mara3uH COMPOTHUBIICHUH.

15.B3anmMoeiicTBHE MOCTOSTHHBIX MarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS TOJIOCOB MarHUTA.
17.MonenupoBaHHe MAarHUTHBIX MTOJIEH TOCTOSHHBIX MarHUTOB.
18.0mbIT DpcTena.

19.MarauTHoe 1moJie Toka. DJIEeKTPOMAarHur.

20.JleiicTBre MarHUTHOTO TIOJISI HA MPOBOJTHUK C TOKOM.
21.971eKTpOABUTATENH MIOCTOSTHHOTO TOKA.

22 .WccnenoBanue SBICHUS AJIEKTPOMArHUTHON MHTYKITHH.
23.0mnbiTel Dapapes.

24.3aBUCUMOCTb HAINpaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro

BO3HHKHOBCHU.

25.251eKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuwie pabomul u onvimol.

1.

N
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OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne MOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIUDJICKTPUKH.

COopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3MepeHue U peryaupoBaHUe HAMPSIKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOILINE 3aBHUCHUMOCTD AJIEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JJWHBI, IUIOIIAJA MONEPEYHOIO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUM MpU TMOCIEA0BATEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia il CHJIbI TOKa MPU TaApaJICIbHOM COCIUHEHUU
PE3UCTOPOB.

10.Onpenenenue pabOThI AESKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.
11.0mpenenenre MOIIMHOCTH  JJIGKTPUYECKOTO TOKA, BBIICIAEMON Ha

pe3ucTope.

lZ.HCCJ’IeI[OBaHI/Ie 3dBUCUMOCTHU CWJIbI TOKa, MAYHICTO 4YCPEC3 JIaMIIOYKY, OT

HaNpsHKEHUS Ha HEW.

13.Onpenenenue KII/ narpeBarersi.
14.ViccnenoBanre MarHUTHOTO B3aWMO/ICHCTBHUS MOCTOSTHHBIX MarHUTOB.



15.M3y4eHne MarHuTHOTO TOJISI IOCTOSTHHBIX MAarHUTOB MPU UX 00bEeTMHEHNT
Y Pa3JICJICHNH.

16.VccnenoBanue AeMCTBHS SJEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.0n0bITbl, JIEMOHCTPHUPYIOIIUME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATYILIKHU C TOKOM U MarHUTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

18.M3y4yeHue necTBUSI MAarHUTHOTO ITOJIS HA MIPOBOJAHUK C TOKOM.

19.KoHcTpynpoBaHue U u3yueHue paboThl JIEKTPOIBUTATEIS.

20.1zmepenue KIIJI a5ekTpoiBUTaTeIbHOM YCTAHOBKH.

21.01bITHI TIO MCCIENOBAHUIO SIBIICHUS DSJECKTPOMArHUTHOW WHIIYKIIUH:

UCCIICJOBAHUE W3MEHEHHUM 3HAYEHHWS W HAIpPaBICHUS WHIYKIIMOHHOTO
TOKA.

9 kJ1ace

Pa3zpnen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmosnHENHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMX’EHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO Hall
MTOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HaGmrogeHne MEXaHUYECKOIrO JBUYKEHHUS TeJla OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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8.
9.

CpaBHeHUE TyTel W TPACKTOPUM ABMIKEHHS OJHOTO M TOrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKECHHS.
HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOmnronenre MexaHW4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexkay npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QPU3UKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€ja M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

10.I1lepenaua ummnynbsca npy B3aUMOJCHCTBUM TE.

11.IIpeoOpa3zoBanust SHEPTUU NIPU B3aUMOICHCTBUH TEJL.

12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBHUH.
13.CoxpaneHnne uMIybca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.

14 . HabnrogeHne peakTUBHOTO ABUKECHUSI.

15.CoxpaHeHre MEXaHUYECKOM 3HEPTUU IPU CBOOOTHOM MaJCHUU.
16.CoxpaHeHre MEXaHUUECKON YHEPTUHU NIPU JBHKEHUU TeJla o1 JeHCTBUEM

MPY’KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

oo

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JIBIDKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIW TIPU PABHOYCKOPECHHOM JIBMXKEHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGUIIEHTa TPEHUS CKOJIBKEHUS.

OmnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBLHON TOBEPXHOCTH.

10.Omnpenenenre paboOThl CUJIBI  YIPYTrOCTH TMpU  MOABEME TIpy3a ¢

HCITOJIB30BAHHUEM HCIIOABHXKXHOI'O M ITOJBUXKHOI'O OJI0KOB.

11.N3ydenue 3aKkoHa COXPAHEHUS IHEPTUH.



Paznen 9. Mexannueckue KoJjie0aHUS ¥ BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTyAa. MareMaTnyecKuil U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnole — koneOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa TOHA. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue xoseO0aHui Tea IO IEWCTBUEM CHIBI TIKECTH U CHJIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnpoctpaHneHnue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).

HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. Omnpenenenue 4YacTOThl M MepUoJa KoJeOaHW MaTeMaTU4YECKOro
MasiTHUKA.
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2. OmpeneneHne 4acTOThl U IEpHo/ia KojaeOaHuii mpy>KMHHOTO MasiTHUKA.
3. UccnenoBanue 3aBUCUMOCTH TI€pHOJIa KOJICOAHHM MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHu€ 3aBUCMMOCTHU TMIEPHOJIa KOJIeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCHUMOCTH TIepHOJia KojeOaHU Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MAcCChl Ipy3a.
6. OnbITEl, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJia  KojeOaHuu
MPY>KMHHOTO MasiTHUKA OT MAacCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOHOTO IMaICHHUS.
Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANeKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.
OnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.
Hemoncmpauyuu.
1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BosHoBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomul u onvimol.



1. V3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOHIBHOTO
TenedoHa.

Pa3znea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku ~— cBera.  IIpsamonunHelriHoe
pacnpoctpanenue ceta. 3atMeHuss ConHua u Jlynel. Otpaxkenne ceta. [Lockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xop nyyedt B tuH3e. Ontudeckas cucrema ¢oToarmapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CIEKTpaJbHBIX IBETOB. JlMciepcust cBeTa.

Jlemoncmpayuu.

[IpssMONMHEWHOE pacIpOCTPAHEHHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue caera.

OnTuyeckuii CBETOBO/.

Xop nydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

. [Ipunnun aeiictBus doToanmnapara, MUKpPOCKOIIA U TEJIECKOIIA.

10.Monens rnasa.

11.Pa3noxxeHue 6e10ro cBeTa B CIEKTP.

12.TTony4yenue 6enoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimaol.

1. VccnenoBaHue 3aBUCUMOCTH yIjla OTPa)XEHMsI CBETOBOIO Jiyya OT yIJa
najieHusl.
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2. V3yueHune xapakTEPUCTHK U300PaKCHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH YIJIa MPEIOMJICHUS CBETOBOTO JIy4ya OT yTJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. TlonydeHue n300pakeHM ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.

5. Omnpenenenne GOKYCHOTO PaCCTOSIHUSI U ONTUYECKOM CHIIBI COOMparoIe
JIUH3HL.

6. OmbITHI O Pa3I0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OnpITHI IO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIOJCHUH 4Yepes3
I[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanToBble IBJIEHHUS.

OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.

Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHeaTeie CIIEKTPHI.



PamnoaktuBHOCTh. Anbda-, 6eTa- u ramma-usnydenusi. CTpoeHHEe aTOMHOTO
anpa. Hykionnas wmopens aromHoro sAxpa. Msorombsl.  PamgnoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO U MAacCOBOTO YHCEN.
OHeprusi cBsi3M aTOMHBIX sfep. CBsA3b Macchl W dHEpruu. Peakuuu cuHTe3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

SnepHas sHepreTuka. JeMCTBUS PagUOAKTUBHBIX HW3JIyUYCHUW HA IKUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CreKkTpbl U3y4YEHUS U MOTIJIOMICHHUS.
CrexTpsl pa3IM4YHBIX Ta30B.
CnekTp Bogopoaa.
Hab6mronenue TpekoB B kamepe Bunbcona.
PaboTa cuérunka HOHU3UPYIOIINX U3ITYUCHUH.
Peructpanus n3mydeHust IpUPOIHBIX MUHEPATIOB U MTPOTYKTOB.
Jlabopamopuvie pabomul u onvimol.
1. HaOmroneHue CIIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUYCHUS.
2. UccnenoBanue TPEKOB: M3MEPEHUE HHEPTUU YACTHUIBI MO TOPMO3ZHOMY
nytH (1o dpoTtorpadusim).
3. U3mepenue paanoakTuBHOTO (oHA.
KOPPEKIIMOHHO-PA3BUBAIOIIIA A HATIPABJIEHHOCTD

YUEBHOI'O ITPEAMETA «®U3UKA» nocTuraercs 3a cCuer:

® Da3BUTUS  PEUEMBICIUTEIIBHOM  JEATeNIbHOCTM B IpoIlecce
YCTAHOBJICHHSI JIOTUYECKUX BHYTPU- U MEXKIPEAMETHBIX CBSI3€W, OBJIAJICHUS
YMEHUSIMA CpaBHMBaTh, HaOm0IaTh, 0000I1aTh, AaHAIW3UPOBATH, JEIATh
BBIBOJIbI, PUMEHATH (DU3UUECKUE 3HAHUS JJIs1 OOBSICHEHUS CBOMCTB SIBJICHUHN U
BEILIECTB, YCTAHOBJIEHUS CBSI3H MPOLIECCOB U SIBJICHUI;

® [PUBJCUEHUS  MEXJUCUUIUIMHAPHBIX  CBSI3€H,  MHTEHCHUBHOTO
WHTEJJICKTYaJIbHOTO Pa3BUTHUSI CPEJICTBAMHM MAaTeMaTUKU Ha MaTepuaie,
OTBEYAIOIIIEM OCOOEHHOCTSAM M BO3MOXKHOCTSIM YUaIlUXCS;

® QAKTHUBHOI'O HCIIOJB30BaHUS COBMECTHBIX C y4HTelaeM (GopM pabOThI
(Hampumep, 3amayu, TpPeOYyIONIMEe MPUMEHEHHS CIIOXKHBIX MaTEMaTHUYECKHUX
BBIYHCIICHUN U (HOPMYJI, IO TEMaM PEIIAIOTCS B KJIACCE C TTIOMOIIBI0 YUUTEIIN);

e (GopMHpOBaHWSA, PpACHIUPEHHS W  KOOPAWHAIIMK  MPEIMETHBIX,
MPOCTPAHCTBEHHBIX M BPEMEHHBIX TMPEACTABICHUNM Ha Marepualie Kypca, B
npoIiecce MPOBEAEHUS IEMOHCTPAIIHi, ONBITOB, HAOIIOICHUM, SKCIIEPUMEHTOB;

® CIEIHUATbHOTO CTPYKTYPUPOBAHUS M aHAJIM3a U3y4aeMOro Marepuania
(BBIICJICHUE CYIIECTBEHHBIX MPU3HAKOB M3y4YaeMbIX SIBJICHUN M yCTaHOBJICHUE
UX B3aUMOCBSI3H),

e (GopMHpPOBaHUS TMO3HABATEIHHOU NEATETLHOCTH B X0n€ (PU3NYeCKUx
OKCIIEPUMEHTOB W HAOIO/ICHWN, TPHW BBIIOJHEHUH J1TA0OPATOPHBIX pPaboT:
YMEHUS BBIJICATh U OCO3HABATh YUEOHYIO 3a/1a4y, CTPOUTh U OPEUEBIISITH TUTaH

ok wnPE



NEUCTBUM, aKTyaJM3WPOBATh CBOW 3HAHWsI, MOJOUPATh aJCKBATHBIE CPEICTBA
JEATEIIbBHOCTH, OCYIIECTBIISATh CAMOKOHTPOJIb U CAMOOIICHKY JCHCTBHIA:
® UCIIOJb30BaHUE  MeEToJOB  auddepeHmpoBaHHON  pabOTBI €
oOy4JaroImuMHCs: TTOBTOPEHHUE, aHaW3 M yCTpaHEHHE OIMOOK, pa3paboTka u
BBITIOJTHEHHWE  HEOOXOJMMOTO MHHHUMYMa  3aJaHuid  JJIs1  JIMKBUJAIAU
WHIUBUYAIBHBIX TPOOETIOB, CUCTEMATH3ANMs WHIWBUIYATBbHBIX 3aJaHUN U
Pa3BUBAIOIIMX YIIPAKHEHUM;
® JIONOJIHUTEIbHOE MHCTPYKTUPOBAHUE B X0/1¢ yUeOHOM NeSITeIbHOCTH;
® CTUMYJUPOBAaHUE YYEOHON IEATETHLHOCTH: IOOIIPCHHUE, CHUTYaIHs
ycrexa, IMOOYXJEeHHE K aKTUBHOMY TPYIy, 3MOIMOHAIBHBIA KOMQODT,
JT00pOXKEeTaATEeTLHOCTh Ha YPOKE;
® HCIIOJIb30BaHUS CIICIIUAIIBHBIX IPUEMOB U CPEJICTB 00yUEHUS, IPHUEMOB
aHaIKM3a U TIPE3CHTAIIMN TEKCTOBOTO MaTepHalia, 00ECIICYHBAIONINX PEATH3AITHIO
METO/Ma «OOXOIHBIX ITyTeH», KOPPEKIIMOHHOTO BO3JICUCTBHS Ha PEUYEBYIO
NeSATEILHOCTD, MIOBHIICHUE KOHTPOJIS 32 YCTHON M TUCBMEHHOHN PEUbIo.
OOyuaromuecs M3-3a 0COOCHHOCTEH CBOETO PEUeBOT0, MO3HABATEIHLHOTO H
JUYHOCTHOTO Pa3BUTHS HYKTAIOTCS B CYIIECTBEHHOW aIaNTallid MPOTPAMMBI 110
buzuke. OcBoeHHE y4eOHOTO Marepuanga Benercs auddepeHIIuPOBaHHO C
BKJIFOUEHHEM 3JIEMEHTOB KOPPEKITMOHHO-PAa3BUBAIOIINX TEXHOJIOTHI, OCHOBAHHBIX
Ha MPUHIMIAX YCUJICHHS MTPAKTUYECKON HAIPaBICHHOCTH U3Yy4aeMOro MaTepuaa;
OTIOPHI Ha YKU3HEHHBIN OMBIT 00YYaIOIMMNXCs; OPUEHTAIIMN Ha BHYTPEHHHE CBS3H B
COJIEp)KaHMH U3y9aeMOT0 MaTepraja Kak B paMKax OJIHOTO IMPeIMETa, TaK K MEXKTY
mpeAMEeTaMHi; HEOOXOJUMOCTH M JOCTaTOYHOCTH B OMNpeaesieHnd oO0BhEMa
W3y4aeMOTo MarTepuaja; BBEISHUS B COJACp)KaHWE YYEOHBIX IPOrpamMm
KOPPEKITMOHHBIX 3aJlaHU, MPETYyCMAaTPUBAIONINX AKTHBU3AIMIO MTO3HABATEILHON
NEATeTLHOCTH.
OcHoBHas ¢opMa oOpraHu3anuyd y4eOHOTO 3aHSTHS: ypok. Mcmonmb3yroTcs
WHIUBUyaJIbHBIC, TPYIIOBEIE, HHINBHUIYAIBHO-TPYIIIOBEIC, (DPOHTAIBHBIC BUIBI

paboTHI.
INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yJbTaThl OCBOEHUS NPOrpaMMbl  OCHOBHOIO  OOILEro
00pa30BaHMsI TOCTUTAIOTCS B €IMHCTBE y4eOHON U BOCIIUTATEIbHON IEATEIbHOCTH
OpraHu3aiuu B~ COOTBETCTBMM €  TPAJAWLHOHHBIMHU  POCCUHCKHMHU
COLIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHATHIMH B
oOmiecTBe MpaBWJIaMd M HOPMaM{ TIOBEJIEHUS, U CIOCOOCTBYIOT Mpoleccam
CaMOIMO3HaHUs, CAMOBOCIIUTAHUS U CaMOPa3BUTHUA, (GOPMHUPOBAHUSA BHYTPEHHEH
MO3ULIUU JUYHOCTH.

JIM4HOCTHBIE  pE3yJbTAaThl OCBOCHUSI ~ MPOrpPaMMbl  OCHOBHOTO  OOLIETO
o0pa3oBaHusl JTOJDKHBI OTpa)kaTh TOTOBHOCTH OOYYaIOIIMXCA PYKOBOACTBOBATHCS
CUCTEMOM TIO3UTUBHBIX LICHHOCTHBIX OpUEHTAUUMHd W pPaCUIMPEHHUE OIIbITa
NEATEIbHOCTH Ha €€ OCHOBE M B NPOLECCE peaanu3allid OCHOBHBIX HAIIPABIICHUMI
BOCIIUTATENBHOU €ATEIbHOCTH, B TOM YHCJIE B YACTH:



I'pasricoanckozo eocnumanus:

OCO3HAHHE BAXXHOCTH MOPAJbHO-3TUYECKUX MPUHLUIOB B JEATEIbHOCTH
YYEHOT0;

TOTOBHOCTH K BBITIOJIHEHUIO O0SI3aHHOCTEN Ipa)KJaHWHA U Peain3alliy €ro mpas,
YBa)KEHHE TIPaB, CBOOO/ U 3aKOHHBIX UHTEPECOB JIPYTUX JIOJICH;

aKTUBHOE Y4YacTHE€ B XU3HM ceMmbHu, OpraHuszaluv, MECTHOrO COOOIIECTBa,
POIHOIO Kpasi, CTpaHbl;

HETIPUSTHE JIIOOBIX (OpM HKCTpEMU3MA, JUCKPUMHUHAIMM, TMOHUMAHHUE POJHU
PAa3IMYHBIX COIMAIIBHBIX MHCTUTYTOB B KWU3HU YEJIOBEKA;

Ipe/cTaBlieHne 00 OCHOBHBIX IMPaBax, CBOOOJAX M OOS3aHHOCTSAX T'PaKIaHUHA,
COLMAIBHBIX HOpMax W IMpaBUjax MEXKIMYHOCTHBIX OTHOIIEHUW B
MOJIMKYJBTYPHOM U MHOTOKOH(ECCHOHATILHOM OOIIECTBE;

NpeICTaBlIeHHEe O Croco0ax MPOTUBOACUCTBUS KOPPYMIIUMU; TOTOBHOCTH K
Pa3HOO0Opa3HON COBMECTHOM JIESITEIbHOCTH, CTPEMJICHHE K B3aUMOTIOHUMAHUIO U
B3aHMOIIOMOIIY, aKTUBHOE yYaCTHE B IIKOJIBHOM CaMOYIIPaBJICHUN;

TOTOBHOCTH K YYaCTHIO B TYMaHUTAPHOU JAESITEIBHOCTH (BOJIOHTEPCTBO, OMOIIH
JOJISIM, HY>KJIAaIOIIIUMCS B HEH).

Hampuom UUYECKO20 60CRUMAHUA.

IIPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON
(bu3nUecKoil HayKu;

IIEHHOCTHOE OTHOIIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX —(PU3HKOB;
OCO3HAaHWE POCCUHCKON TPAXXKIAHCKOW HWJICHTUYHOCTH B TMOJHUKYJIBTYPHOM H
MHOTOKOH()ECCMOHAJILHOM ~OOIIECTBE, MPOSIBJICHUE HWHTEpeca K IO3HAHUIO
POAHOIrO fA3BIKA, UCTOPUHU, KyJbTyphel Poccuiickonn ®enepanuu, CBOETO Kpasd,
HapoaoB Poccuu;

LIECHHOCTHOE OTHONIEHUE K JOOCTWKEHUsM cBoed Poaunbl — Poccuu, k Hayke,
UCKYCCTBY, CIIOPTY, TEXHOJIOTHUSIM, OO€BBIM TMOJIBUTAM U TPYIOBBIM JOCTHKEHUSIM
Hapona;

YBaXKEHHUE K CUMBOJIaM Poccuu, Tocy1apCTBEHHBIM IIPa3AHUKAM, HCTOPUUECKOMY
U TPUPOJHOMY HACIEOUIO W TMAMSATHUKAM, TPAAWLMSAM pa3HbIX HAapOIOB,
IIPOKUBAIOIIMX B POJHOU CTpaHe.

ﬂyxoeuo—upaecmeefmozo 60CRUMAHUA .

TOTOBHOCTh K aKTMBHOMY YYaCTHIO B OOCYXKICHHHU OOIIECCTBEHHO-3HAYNMBIX U
ATUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHKEHUHN
busuKy;

OpHEHTAIlUS Ha MOpaJIbHBIC IIEHHOCTH U HOPMBI B CUTYaIlMsIX HPABCTBEHHOTO
BBIOODA;

TOTOBHOCTh OIICHMBATh CBOE TMOBEACHHE W TMOCTYIKH, MOBEJCHUE W TMOCTYIKH
APYTUX JIFOJEH ¢ TIO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCTIEICTBHIA MTOCTYIIKOB;



e JAKTUBHOC HCIIPHUATHC ACOLHAJIBHBIX ITOCTYIIKOB, CBO6OI[a U OTBCTCTBCHHOCTD
JIMYHOCTH B YCJIOBUAX MHAWBUAYAJIBHOTO U O6H.I€CTB€HHOFO IMPpOCTpaHCTBA.

Icmemuueckozo 60cCnUmMAaHusA.

e BOCHPHUSITUE OSCTETHUYECKUX KadyecTB (PU3NUECKON HayKu: €€ TapMOHHYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

¢ BOCIPUUMYHUBOCTH K pa3HbIM BUJIaM UCKYCCTBA, TPATUIUSAM U TBOPUYECTBY CBOETO
U JIpyTUX HApOJOB, TMOHMMAaHHE SMOIMOHAIBHOIO BO3JIEHCTBUS HCKYCCTBA,
OCO3HaHHUE BaKHOCTH XYA0>KECTBEHHOU KYJIbTYpPbI KaK CPEJCTBA KOMMYHUKAIIMH
U CAaMOBBIPAYKEHUS;

¢ TOHMMAaHHE EHHOCTU OTEUYECTBEHHOI'0 U MUPOBOI'O UCKYCCTBA, POJIM STHUYECKUX
KyJIbTYPHBIX TPAJAUIIMM U HAPOJIHOTO TBOPUECTBA;

e CTPEMJIEHUE K CAMOBBIPAKEHUIO B Pa3HbIX BUAAX UCKYCCTBA.

Qu3uueckozo  eocnumanus,  QOPMUPOBAHUA  KYAbMYPbl  300P06bA U
IMOYUOHAILHO20 O1A20NOTYUUA.

e OCO3HAaHME LIEHHOCTU O€30MacHoro o0pa3a JKU3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH IIpaBWJI OE30MaCHOTO TOBEACHUS Ha
TpaHCIOPTE, Ha JOpOrax, C 3JEKTPUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JOMAITHUX yCIOBUSX;

o copMUPOBaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OIIUOKY U
TaKOIo K€ IpaBa y APYroro 4ejJoBeKa;

e OCO3HAaHHE LIEHHOCTH >KU3HU;

¢ OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3/I0POBbIO U YCTAHOBKA HA 3/10POBbIN 00pa3
KU3HU  (300pOBOE  MHTaHUE, COOJNIOJEHHE  TUTHEHUYECKUX  IpaBul,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA M OTHAbIXa, peryJisipHas Quanyeckas
AKTUBHOCTb);

e OCO3HAHME TMOCJEJICTBUN U HENPUSATHE BPEAHBIX MNPUBBIUEK (yrnoTpediieHue
QJIKOTOJIs, HAPKOTUKOB, KypEeHHME) U HUHBIX (opM Bpena s (PU3NUECKOro H
IICUXUYECKOTO 370POBBS;

o coOmofieHHEe TMpaBuUi 0E30MaCHOCTH, B TOM YHKCIIE HaBBIKOB O€30M1aCHOTO
NOBEACHUS B UHTEPHET-CPE/IE;

e CIIOCOOHOCTH aJaNTUPOBATHCA K CTPECCOBBIM CHUTYyallMsM U MEHSIOLUMCS
COIMAIBHBIM, HWH()OPMAIIMOHHBIM W TPUPOJIHBIM YCIOBHSIM, B TOM YHCIIE
OCMBICJISISI COOCTBEHHBIH OMBIT U BBICTpaNBasi JadbHEHIINE TENH;

e yMEHHE MPUHUMATH Ce0s U IPYTHX, HE OCYXKIas;

e YMEHHE OCO3HaBaTh H3MOILIMOHAJIBLHOE COCTOSIHUE ce0sd W JpPYyrux, yMEHHUe
YHOPABJIATh COOCTBEHHBIM AMOLIMOHATILHBIM COCTOSTHUEM.

Tpyooeozo éocnumanus.

e AKTHUBHOE y4YaCTHE€ B PEIICHUM MPAKTUUYECKUX 3aJay (B paMKax CEMbH, LIKOJIbI,
ropojia, Kpasi) TEXHOJIOTHYECKON U COIMAIbHOW HANpPaBIEHHOCTH, TPEOYIOIIUX B
TOM 4HrcIie U GU3NUECKIX 3HAHUMH;



MHTEPEC K MPAKTUYECKOMY HM3yUYEHHUIO Mpodeccui, CBSI3aHHBIX C (PUBUKOM;
YCTaHOBKA Ha AaKTHBHOE y4YacCTHE B PEUICHUM INPAKTUYECKUX 3a1ay (B paMKax
cemby, OpraHmszanuu, ropoja, Kpas) TEXHOJIOIMYECKOH U COLUaIbHON
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHULIMUPOBATD, IUIAHUPOBATh U CAMOCTOSITEJILHO
BBIIIOJIHATH TAKOTO POJia AEATEIbHOCTb;

MHTEpEC K MPAKTUYECKOMY M3yUYEHUIO Ipodeccuil U Tpyna pa3iuyHOro poja, B
TOM YHCJIE HA OCHOBE IIPUMEHEHN N3y4aeMOT0 IIPEIMETHOIO 3HaHUS;
OCO3HaHWE BAXKHOCTU OOYYEHHS] HA MPOTSIKEHUHM BCEH KHU3HU Ui YCHEIIHON
podecCHOHANBHOM ASSITENFHOCTU U Pa3BUTHE HEOOXOUMBIX YMEHHM AJIs1 3TOTO;
TOTOBHOCTB aJalTUPOBATHCA B IPO(ECCHOHAIBHOM CpEnE;

YBAKEHUE K TPYLY U PE3yIbTaTaM TPYAOBOU NESATEIbHOCTH;

OCO3HaHHBIA BHIOOP U MOCTPOCHUE UHINBUIYAIbHOW TPACKTOPUH 0Opa30BaHUS U
KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX HWHTEPECOB U
MOTPEOHOCTEM.

IKonozuueckozo0 60CRUMAHUA.

OpHUEHTAalMsI Ha IPUMEHEHNE (PU3NYECKUX 3HAHUH JUIs peleHus 3a/1a4 B 001acTu
OKpYXalollled cpeibl, IUIAHUPOBAHUSA IOCTYNKOB M OLIEHKM HX BO3MOKHBIX
MOCJIEJICTBUM JIJIs1 OKPY KalOLIEH CpeJibl;

OCO3HaHUE TJI0O0AJBPHOTO XapakTepa »SKOJIOTMUECKUX NpodsieM U MyTell Hux
peLieHus;

OpHEHTAalls Ha IPUMEHEHHUE 3HAHUM U3 COLMAIIBHBIX U €CTECTBEHHBIX HAYK IS
pelieHust 3aJa4 B 00JacTH OKpYXKarouleil cpeipl, MIaHUPOBAHUS MOCTYNKOB U
OLICHKM UX BO3MOYKHBIX ITOCIICICTBUN JIJI1 OKPY’KAIOLIEN CPEBI;

HOBBIIIEHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpbl, OCO3HAHHE TJI00AIbHOIO
XapakTepa 3KOJIOTMUYECKUX MPOOJIeM U MyTEeW X PEUICHUs; aKTUBHOE HEMPUSITHE
NENCTBUM, IPUHOCIIINX BPEA OKPYKAIOIIEH CpEE;

OCO3HaHME CBOEH POJIM KaK Mpa’KJaHuHA U IOTPEOUTENIS B YCIOBHUSAX B3aUMOCBSI3H
MPUPOJHOM, TEXHOJOTMYECKON U COMAIBHOM CPET;

FOTOBHOCTh K VYYAaCTHIO B TMPAKTUYECKOM JIEATEIbHOCTH HKOJOTMYECKON
HaIIPaBJIECHHOCTH.

lleunocmu HAYYHO20 NO3HAHUA .

OCO3HaHUE LIEHHOCTH (U3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTUM, BaXKHEUILIEH COCTABIIAIOIIEH KYIbTYPHI;
pa3BUTHE HAy4YHOM JIOOO3HATEIBHOCTH, HWHTEpEca K MCCIEI0BATEIbCKON
NEATEIIbHOCTH;

OpHEHTauuss B  JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY  HAy4YHBIX
npecTaBiIeHut 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YeJIOBEKA, IPUPOIbI U
00111eCTBa, B3aMMOCBS3SIX YEJIOBEKA C MPUPOJTHON U COIMAIBHON CPEIoi;
OBJIQZICHUE SI3BIKOBOM M YMUTATEIbCKOW KYJIbTYpOHW KaK CPEACTBOM IIO3HAHUS
MHpA;



OBJIaACHUC OCHOBHBIMH HaBBIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIBbHOCTH,
YCTAaHOBKAa Ha OCMBICJIICHHUC OIIbITA, Ha6JII-O,ZIeHI/H>'I, IIOCTYIIKOB M CTPCMIJICHHC
COBCPHICHCTBOBATD ITYTH

JIuunocmmuoie pezynomameot, odecneuusarouiue adanmayuio 00y4auiezocsa K
UBMEHAIOUUMCA YCAOGUAM COUUATLHOU U RPUPOOHOIL CPeObl, BKTI0YAIOM '

NOTPEOHOCTH BO B3aUMOJICUCTBUM MPHU BBITIOJHEHUU UCCIIEAOBAHUN U MPOEKTOB
(Gu3HUecKoi HalPaBIECHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSIM JPYTHX;
MOBBIIICEHHE  YPOBHS  CBOEM  KOMIIETEHTHOCTH  4Y€pe3  MPAKTUUYECKYIO
JESITENBHOCTD;

noTpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uucie (HopMyIupOBaTh
U7eH, MOHSATHUSA, TUIOTE3bl O (DUIUYECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHHUE Je(PUIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIacTH
du3uKy;

MJJAHUPOBAHKUE CBOETO Pa3BUTHUS B IPUOOPETEHUU HOBBIX (PM3HMUYECKUX 3HAHUN;
CTPEMJICHHE AHAJIM3UPOBATH M BBISABIATH B3aUMOCBS3M IPHUPOJBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

OLICHKA CBOMX JIEUCTBHI C YUETOM BIUSHUA HA OKPY>KAIOIIYIO CPEAY, BO3ZMOKHBIX
rJ1I00abHBIX TOCIEACTBUM;.

OCBOEHHE 00YYaIOIIMMHUCS COLIMAIBHOTO OMBITA, OCHOBHBIX COLIMAJIBHBIX POJIEH,
COOTBETCTBYIOIIIMX BEAyLIEH JESATEIbHOCTA BO3pacTta, HOPM U MPABUI
OOIIIECTBEHHOTO TMOBEJICHUs, (OPM COIMAIBHONW JKM3HH B TpyNmax W
coo0miecTBax,  BKJIOYas  CEMblO,  TpYMIbl, CHOPMUPOBAHHBIE  TIO
npodeccoHanbHOM  NIEITEbHOCTH, a Takke B paMKaxX COIMAJIbHOTO
B3aUMOJICMCTBUS C JIFOABMU U3 IPYrOM KYJIbTYPHOU CPENbI;

CIIOCOOHOCTH oOy4arommxcs B3aMMO/IEICTBOBATh B YCIIOBUSX
HEOIpeAeIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYTHUX;

CIIOCOOHOCTH JIEWCTBOBATH B YCJIOBHSX HEONMPENENEHHOCTH, MOBBIIATh YPOBEHb
CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO I€ATEIbHOCTh, B TOM YUCJIE YMEHHE
YUHUTBCS Yy APYIHX JIIOJIEH, OCO3HABaTh B COBMECTHOM JESTENIBHOCTH HOBBIE
3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OTBITA IPYTUX;

HAaBBIK BBISIBJICHUSI U CBSI3bIBAHUSI 00Pa30B, CIIOCOOHOCTh (hOPMUPOBAHUS HOBBIX
3HAHWH, B TOM YUCJIE CIOCOOHOCTH (OPMYITHPOBATH UJIEH, TOHSATHUS, TUTIOTE3HI 00
00BEKTaxX U SIBJICHUSX, B TOM YHCIIC PaHEEe HE W3BECTHBIX, OCO3HABATH JCPHUITUT
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE pa3BUTHUE;
YMEHHE pAacliO3HaBaTh KOHKPETHBIE MPUMEPHI MOHSTUS MO XapaKTEPHbIM
MpU3HAKaM, BBINOJHITh ONEpPallMid B COOTBETCTBUM C OINPEICICHUEM U
MPOCTEHIIMMU CBOMCTBAMU MOHSTHSA, KOHKPETU3UPOBATH MOHITHE MPUMEPAMHU,
UCIIOJIb30BaTh TMOHSTUE W €ro CBOMCTBAa MpU pEHIeHUH 3a1ady (nainee —
omepupoBaTh  IMOHATHSMU), a TaKKe ONEpUpoBaTh TEPMHHAMH W
MPEICTaBICHUSIMH B 00JIaCTH KOHIENIMU YCTOMYMBOTO Pa3BUTHS,

YMEHUE aHAJIU3UpOBaTh W BBISBIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA U
SKOHOMUKU;



YMEHHUE OLICHUBATH CBOU JCUCTBHS C YUYETOM BIIMSHUS HA OKPYXKAIOLIYIO CPEAY,
JOCTHKEHUW TeJIe W TIPEOJOJICHUs] BBI30BOB, BO3MOXKHBIX TJI00aJIbHBIX
MMOCJICJICTBUM;

CITIOCOOHOCTh OOYYalOIIUXCS OCO3HABaTh CTPECCOBYIO CHTYyallUIO, OIICHUBATH
MPOUCXOIAIINE U3MEHECHUS U UX TMOCIICICTBUS;

BOCIIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOIIUN KOHTPMED;
OIICHUBATh CUTYAI[MIO CTPECCA, KOPPEKTUPOBATH IPUHUMAEMBIC PEIICHUS U
JIENCTBUS,

(bopMyIHpOBaTh U OIIEHUBATH PUCKH U TTOCIEACTBHS, (POPMHUPOBATH OIIBIT, YMETh
HAXOJIUTh MO3UTUBHOE B MTPOU3OIIECAIIEN CUTYAIUN;

OBITh TOTOBBIM JICHCTBOBATh B OTCYTCTBUE rapaHTUH ycIiexa.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

YHuBepcaabHbIE I03HABATEIBHBIE ACHCTBUSA
bas3zosvie nozuueckue oeiicmeu:

BBISBJISATH M XapaKTePU30BaTh CYIIICCTBCHHBIC MPU3HAKK 00bEKTOB (SBJICHHI);
yCTaHABIIMBATh CYIIECTBEHHBI TMPU3HAK KiIacCHU(DHUKAIIMK, OCHOBAaHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHMSI B pPacCMaTpUBAcMBIX (aKTax,
JTAHHBIX U HAOJIOJICHUSIX, OTHOCSIIMXCS K (DU3HUSCKUM SBIICHUSM;

BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBS3HU MPHU M3YYCHUH (DU3HUCCKHUX SIBICHUN
Y TIPOIIECCOB; JIeJaTh BEIBOBI C UCIIOIb30BAHUEM JCTYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIFOUCHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3X (PU3NICCKUX BEITUUHH;
CaMOCTOSITENIEHO BBIOMpaTh CMOCO0 pelIeHus y4eOHOM (U3MYecKO 3amaun
(cpaBHEHHE HECKOJIBKUX BAPHAHTOB PEIICHHUS, BBIOOP HAaNOO0JIee TOIXOIAIIETO C
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamennvckue oeiicmeus:

HCITOJTH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKU HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH TI0 CAMOCTOSTEIBLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOKHBIN
(U3UYICCKHI KCIIEPUMEHT, HEOOJIBIIIOE UCCASA0BAHNE (PU3HUECCKOTO SIBICHUS,
OIICHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTHh MH(MOPMAIIHIO, MOTYYECHHYIO B
X0JI€ UCCJICIOBAHUS UJIU DKCIICPHUMEHTA;

CaMOCTOSATENbHO (hopMynupoBaTh OOOOIICHUS W BBIBOJBI IO pPe3yibTaTam
MPOBEIEHHOTO HAOIIOACHUS, OIIbITA, HCCIICI0OBAHUS;

IIPOTHO3UPOBATh BO3MOYKHOE JIaJIbHEHIIIee pa3BUTHE (PU3HUECKUX IPOIECCOB, a
TAK)K€ BBIBUTATh TPEANOJIOXKEHUS 00 WX pPa3BUTHH B HOBBIX YCIOBUAX U
KOHTEKCTaX.

Paboma c ungpopmayueii:



MPUMEHSATH PA3INIHBIE METOIbI, HHCTPYMEHTHI U 3aIIPOCHI TIPHU TIOUCKE U 0TOOpE
uHpOpMaIMK WM JaHHBIX C Y4ETOM MPEIJIOKEHHON ydeOHOH (u3nueckoit
3a/1a4y;

aHAJIM3UpOBaTh, CHUCTEMATU3UPOBaTh MW HMHTEPIPETUPOBATH HHGOPMAIIIIO
Pa3IUYHBIX BUJOB U POPM IPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (JOpMY MpecTaBlIeHUs HHOpMaIuu
U WUIIOCTPUPOBATh PEHIAEMBIE 33a/1a4d HECIIOKHBIMU CXEMaMH, JTHArpaMMaMy,
WHOM TpauKOM U NX KOMOMHAIUSIMHU.

YHuBepcaabHble KOMMYHUKATUBHBIC ICUCTBUS
Obwenue:

B XOJI€ 00CYKJeHUsl Y4eOHOro Matepuaa, pe3yJbTaToB JIabOpaTOPHBIX padoT U
IPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY 0OCYX /1a€MOM TEMbI U BBICKA3bIBATh
UJIeY, HalleJICHHbIE Ha pEIICHUE 3aJjaud U MOJIepKaHue 0J1aroKenareabHOCTH
OOIICHHS,

COTIOCTABJIATh CBOU CYXKICHHUS C CYXACHHUAMM JPYIMX YYaCTHUKOB JUAJOra,
OoOHapyXUBaTh pPa3IM4YMe U CXOACTBO MO3ULIMII;

BbIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

NyONIMYHO TMPEACTaBIATh PE3yIbTAaThl BBIIOJIHEHHOTO (PU3UUYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIIEI0OBAaHUs, IPOCKTA).

Coemecmnasn deamenvHocmsy (COMPyOHUUECHB0):

MOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW WU WHIAUBUIYaTbHON
paboThI IPU PEIICHUH KOHKPETHOM (PU3NYECKON TTPOOIEMBI;

MPUHUMATH eI COBMECTHOM JCATEIHHOCTH, OPTaHU30BBIBAThH JACUCTBUS IO €€
JTOCTIDKCHUIO: PACIIPEACNIATh POJIM, OOCYKIaTh TIPOIECCHl W PE3yJIbTaThl
COBMECTHOM pabO0ThI; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

BBITIOJTHATH CBOIO YaCTh pa0OTHI, TOCTUTAst KAUECTBEHHOTO PE3yJIbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JIEHCTBUS C IPYTUMHU WICHAMHA KOMAaH]IbI;
OIICHWBATh KAauyeCTBO CBOETO BKJIaJa B OOMMNA MPOIYKT IO KPUTCPHSIM,
CaMOCTOSTEIIbHO COPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

YHUBEpCAIBHBIE PETYIISITUBHBIE JEUCTBUS
Camoopzanuzayus:

BBISIBIIATH TIPOOJIEMBI B KU3HEHHBIX M yUEOHBIX CHUTYaIlUSX, TPEOYIOMIMX ISt
penieHnus GU3NIECKUX 3HAHUM;

OpPHUCHTHPOBAThCA B PA3IUYHBIX  MMOAXOJaX  NPHHATHS  PCIICHUM
(MHAMBUAYATBHOE, IPUHATHE PEIICHHS B TPYMIIC, IPUHATHAC PEIICHUHN TPYIIITON );
CaMOCTOSTEIILHO COCTaBIIATh aJITOPUTM PeIIeHUs (PU3NUSCKOM 3aa4uu WK TIIaHa
UCCJICIOBAHUS C YIETOM MMEIONIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeJiaraeMple BAPUAHTHI PEIICHHIH;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.



Camoxonmpons (pegprexcus):

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMl U MPEIJIaraTh IJIaH €€ N3MEHEHUS;
OOBSACHSATH MPUUYUHBI JOCTHKEHUS (HETOCTUKEHHUS) pE3yIbTAaTOB IESITEIBHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJTHEHUS
(U3NYECKOTr0 UCCIIEOBAHMUS HIIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB,
M3MEHUBLINXCS CUTYallUid, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYAHOCTEM;
OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM.

3M0lqu0HaJlebll7 uUunmesiekm.:

CTaBHUTL ceOsT HA MECTO APYroro 4cCjioBCKa B XOAC CIIOpa WM AUC KYCCHHM Ha
HAY4YHYIO TCMY, IOHUMATb MOTHBbBI, HAMCPCHHA U JIOTUKY APYIoro.

Ilpunamue cevs u opyzux:

NpU3HABaTh CBOE MPABO Ha OMMIMOKY MPHU pEIIeHHH (PU3MUECKHX 3a7ad WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K koH1y oOyueHus B 7 kjiacce nIpeIMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

® UCTONB30BaTh TMOHATH: (uU3MUeckne ¥  XUMHUYECKHE  SIBICHHSA,
HaOMOIeHNE, AKCIIEPUMEHT, MOJENb, TUIMOTe3a, CAMHMIBI (PU3NIEeCKHX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXaHWYEeCKOoe JBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TNPSMOJMHENHOE), TPaeKTOpHs, pPaBHOJAEHCTBYIOILAs
cuna, aedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

e paznuyarh siBiaeHUS (Auddy3us, TEMI0BOE IBUKEHHUE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JIBIKEHHE, HEPaBHOMEPHOE  JABW)KEHHUE, HWHEPLHS,
B3aMMOJICHCTBHE TeJ, paBHOBECHUE TBEPIBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHus, epeaada AaBleHus TBEPIBIMU TelIaMU, )KUIKOCTSIMH U Ta3aMH,
atMoc(epHOe [aBJCHHE, IJIaBaHUE TEN, MPEBPAIICHUS MEXaHHUeCKOH
DHEPrUM) 1O OMUCAHHWIO WX XapPaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacrmo3HaBaTh TNPOSBICHHE U3YYCHHBIX (PU3NYECKUX SBICHUU B
OKpY’)XalollleM Mupe, B TOM 4YHcie (U3HUECKUE SIBICHUS B MPUPOJIE:
PUMEPBI IBMKCHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW W HEKHBOM
npupojie, ACUCTBHE CHUJIBI TPEHHS B TPHPOJNE W TEXHHKE, BIIMSHUC
aTMoc(epHOro JaBJCHHs Ha JKUBOW OpraHM3M, IJIaBaHUE PHIO, phluard B



TEJIe YeOBEKa, MPU STOM MEPEBOIUTH MPAKTUUECKYIO 3a7]a4y B yueOHYIO,
BBIJICJISIT CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;
ONKCHIBATh U3yYEHHBIE CBOMCTBA T€A U (PU3MUYECKHE SIBJICHUS, UCIIOJIb3Y S
dusznyeckre BeMMYUHBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMsl, IyTh,
CKOPOCTb, CPEIHss CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tela,
CUJia TPEHMUSI, 1aBiieHue (TBEPOrO Tea, KUAKOCTH, ra3a), BEITAIKUBAIOIIAs
CHJia, MEXaHWueckas paboTa, MOIIHOCTb, IUIEYO CHIIBI, MOMEHT CHIIBI,
KOA(PUIIMEHT TOJNE3HOTO JACHCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHUUAJbHASL HHEpPrusi), MpPU ONUCAHUM NPABWIBHO TPAaKTOBATH
(u3NYECKUI CMBICI UCTIONIBb3YEMbIX BETUUNH, UX 0003HAYEHUS U €UHUILIbI
(Gu3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpauku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl IIpaBUjIa CJIOKEHHs CUII (BAOJb OJHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBuiIO paBHOBecHs pbluara (0J10Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CIICCTBEHHbIE CBS3H, CTPOUTh 00bACHEHUE u3 1-2
JIOTUYECKUX I1aroB ¢ onopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PUIUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiaTte pacu€THble 3amadyd B 1-2 JeHCTBHS, MCHOJB3Yys 3aKOHBl U
dbopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE
BEJIMYMHBI B (DOPMYJIBI U TMPOBOJAUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJIs PEUIeHUs 3a/1a4, OIIEHUBATh PEATUCTHUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHMHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH MOMOIIU
(bu3NYECKUX METOAOB, B ONTMCAHUU UCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
IPEATNOJIOKEHNE (TUIIOTEY ), Pa3JINYaTh U UHTEPIPETUPOBATH ITOTYYEHHBIN
pe3yibTaT, HaXOAUTh OLIMOKM B XOJE OIbITa, JAEJNaTh BBIBOABI MO €ro
pe3yJibTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznyecKux CBOMCTB Tel: (HOPMYIUPOBATH IPOBEPSIEMbIE ITPEAITOI0KECHUS,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYyI0BaHUS, 3aMUCHIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;



® BBHIMOJHATH MNpPSAMbIE HM3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tela,
o0bEMa, CHUIIBI U TEMIEPATypbl C MCIOJIH30BAHUEM AaHAJIOTOBBIX U
uGpoBbIX MPHUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YUIETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

® IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEITMYUHBI OT
JPYrofl C HCIOJNIB30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PaBHOMEPHO JABMXKYILETOCS TEJIa OT BPEMEHU JBUKEHMSI TEIIA, CUIIbl TPEHUS
CKOJIbKEHHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHJIBI TPEHMSI OT IUIOIIAIU COMPUKOCHOBEHMS TEJl, CHUJIBI
YIOPYTrOCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
HOrpyXKEHHON YacTu Tejla U OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOUHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
TUTAaBaHMSI TEJ, YCIOBHI pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  Y4eOHOTO HCCIEAOBaHWs, COOMpAaTh YCTAaHOBKY U
BBITNIOJIHATh W3MEPEHUs, CJenys MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DPU3MUYECKUX BEJIMYMH B BHUJE
NPEIJIOKEHHBIX TaONuIl W TpaduKOB, JENaTh BBIBOJBI MO pPe3yiIbTaTaM
UCCIICTOBAHMS,

® TPOBOAWUTH KOCBEHHBIC H3MEPEHHUS (HU3MUECKUX BEIMYHH (TUIOTHOCTH
BELIECTBA )KUJIKOCTH U TBEPAOIO Teja, CHJIa TPEHUSI CKOJIbKEHUS, TaBJICHHE
BO3/lyXa, BbITAIKHUBAIOUIasl CUJa, JCHCTBYIOIIas Ha TMOTPYKEHHOE B
KUJIKOCTh  TeNlo, KOA(D(UIMEHT IOJE3HOr0  JICUCTBUS  MPOCTHIX
MEXaHHU3MOB), CIEIys NPEIIONKEHHOW WHCTPYKLIWHU: TPH BBHIMOTHECHUN
U3MEpPEHUI CcoOMpaTh OJKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYeHHE UCKOMOI BEJIINYUHBL;

e CcOOJI0/IaTh MpaBUJia TEXHUKHA 0€30MaCHOCTH TP paboTe ¢ 1ab0paTOpHBIM
00opy10BaHUEM;

® YyKa3plBaTh MPHUHIUIMBI JACUCTBUS MPHOOPOB M TEXHHUUYECKHUX YCTPOWCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIUar, MOABWKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;

® XapakTepu30BaTb MPHUHLMIBI JEHCTBUS M3YYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha HMX ONHCAaHHUA (B TOM YHCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

® NPUBOAUTH MpUMEpbl  (HAXOAUTh HWHGPOPMALMIO O  IpHUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1)1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopamMu u



TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOIOCHUS HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH CpPEJIE;

® OCYIIECTBISATH OTOOp WCTOYHUKOB wHpopManuu B VHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCSA
3HAHUW W NYTEM CPAaBHEHUA PA3JIMYHBIX MCTOYHUKOB BBIJCISThH
nHpopMaIuioo, KOTopas SBISETCS MPOTUBOPEYMBON MJIM MOXKET OBITh
HEJIOCTOBEPHOM;

® 1ICMOJIb30BaTh MPHU BBHINOJHEHUHN YYEOHBIX 33/IaHUIl HAYYHO--TIOMYJISIPHYIO
JIUTEPATYPY HU3UIECKOTO COJEPIKAHMSI, CITIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu HWHTepHer, BimameTte NpuUEMaMU KOHCIIEKTUPOBAHUSA  TEKCTAa,
npeodpazoBanus HHGOPMAIIUKA U3 OJTHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

e Cco3/1aBaTh COOCTBEHHBIC KpaTKHE MUCHMECHHBIC W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHMKOB MH(MOpMauu (HU3NYECKOro COAECpKaHUs, B TOM
yucie myOauyHo JeaaTh KpaTKUE COOOIICHUS O Pe3yibTaTax MPOEKTOB UITH
y4eOHBIX UCCIEAOBAHUN, TIPU 3TOM I'PaMOTHO HCIOJIB30BaTh U3YUYEHHBIN
MOHATUMHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIUJICHUE
MIPE3CHTAINEN;

® [pU BBINOJHEHUH YUYEOHBIX MPOEKTOB U HCCICAOBAHUM pacpeelsiaTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3ajadyaMu,
CJIeAUTh 3a BBINOJHCHHEM IIJJaHa JEMCTBHUM, aJICKBaTHO OIICHUBATh
COOCTBEHHBII  BKJaJ B  JICATEIBHOCTh  TPYIIBI,  BBICTpaUBaTh
KOMMYHHUKAaTUBHOE B3aUMO/ICICTBUE, YUUTHIBASI MHCHUE OKPYKAFOIIHX.

K xoHiy oOyueHnns B 8 kJjiacce nmpeIMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE

JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

® HCIIOJB30BATh MOHATHS: MAcca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arpETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUE U
aMmopdHbIe Teja, HACHIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTH
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JBUTaTEllb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, SJIEKTPUUECKOE T0JI€, TPOBOAHUKHU
Y IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TOJIE;

® pa3nuuaTh SBJICHMS (TEIJIOBOE pacCUIMpEHHE M C)KaTue, TeIuiolepenaya,
TEIJIOBOE€ PABHOBECHE, CMAaUYMBAHUE, KAMWJUISIPHBIC SIBJICHUS, UCHAPCHUE,
KOHJCHCAIIUS, IUUIAaBJICHUE, KpUCTa/uM3alus (OTBEpleBaHME), KHUIICHUE,
Temionepeaaya (TerI0NpPOBOJHOCTD, KOHBEKLIHS, U3IIyYEHUE),
AIEKTPU3AIMA TeJl, B3aUMOJICHCTBUE 3apANIOB, IEUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWUE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MAarHMTHOTO TOJIsl HA MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAST UHAYKIIHS)
[0 ONHUCAaHWID UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;



® pACMO3HaBaTh TMPOSIBICHUE W3YYCHHBIX (U3MYECKUX SBICHUN B

OKpY’)XalollleM MHupe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B TMPHUPOJIE:
NOBEPXHOCTHOE HATSHDKEHUE W KanWwULIPHbIE SIBJIEHUS B NPUPOJE,
KpUCTaulbl B mpupoae, u3iydyeHue ConHia, 3amep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHETa, SJIEKTPUUECKUE
SBJICHUSI B aTMoc(epe, JIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emitu, Apei¢ MooCcoB, POIb MArHUTHOTO TOJIS JIS KU3HU Ha 3eMIie,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOJUTH IPAKTHYECKYIO 3a/ady B
yueOHYI0, BBLICIATh CYLIECTBEHHbIE CBOMICTBa (IIPU3HAKU) (PU3NYECKUX
SIBJICHUU

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJINYECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYAENbHAs TEIUIOTA
IUIaBJICHUS, YJelbHas TeIuIoTa NapooOpa3oBaHMs, YJ€ldbHAas TEIJIOoTa
CTOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MalIuHbl, OTHOCUTENBHAS BIIAYKHOCTh BO3/1yXa, JJIEKTPUUECKHM 3aps]l, CHUjla
TOKa, DSJIEKTPUYECKOE HANpsHKEHHE, COMNPOTUBJIEHUE IPOBOJHHKA,
yZI€JIbHOE COMPOTHUBIICHUE BEIIECTBA, PA00Ta U MOLIHOCTH dJIEKTPUUECKOTO
TOKa), MpU OMNUCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCIOJIb3YEMbIX BEJTMYMH, 0003HAYCHUS U €UHULBI (PU3NUECKUX BEJIUYMH,
HaXoAUTh (POPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JIPYTUMHU BEJIMYMHAMM, CTPOUTH TpaUKM H3YUYEHHBIX 3aBUCUMOCTEHN
(bU3NYECKUX BEJINYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOXKEHHUSI MOJIEKYJISIPHO--KHHETHYECKOW TEOPUU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa Ienu, 3aKOH
Jxoynsa—Jlenna, 3aKk0H COXpaHEHUs SHEPTUH, IPU STOM J1aBaTh CIOBECHYIO
(GbOopMyYIMPOBKY 3aKOHA U 3alIUCHIBATh €M0 MATEMATUYECKOE BBIPAKEHHE;
OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyalllil MPaKTUKO-OPUEHTHPOBAHHOTO XApPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
IaroB ¢ omnopol Ha 1—2 U3y4YEHHBIX CBOWCTBA (U3UYECKUX SIBICHUMH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2-3 JEHCTBUSA, HCIOJIb3YyS 3aKOHBI U
dbopMyIibl, cBsI3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs peLIeHWs 3ajadd, BbIOMpaTh 3aKOHBI U (OPMYJIBI,
HEoOXOoquMble A1 €€ pelleHHs, NPOBOAMTH pPAcuéTbl U CpPAaBHUBATH
HOJIy4YEHHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIAHHBIMY;



® pacrno3HaBaTb NPOOJIEMbl, KOTOPHIE MOXHO PENIUTh MPU T[OMOIIU
(GU3MYECKUX METOJOB, HCIIOJIB3YSl OMHCAHUE WCCIICIOBAHUSA, BBHIICIATH
MpPOBEPSIEMOE  MPEIANOJIOKEHNUE, OIECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI KCCJIEIOBaHUs, I€JIaTh BHIBO/IbI;

® [POBOJIUTH OMBITHI 1O HAOMIOACHUIO (PUBMYECKUX SIBICHUWA WM
(bu3MYecKuX CBOMCTB Tell (KanWJIISIpHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3J/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi TMPU H3IYYEHHH OT I[BETa U3JIydarolled (MOorjaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TEMIEpaTyphbl KUIAKOCTU U
wiomaan €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJICUCTBHE
ANEKTPUYECKUX 3apsANIOB, B3aWMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaliM3allisi MArHUTHBIX TIOJIEH TTOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHMTHOTO MOJIS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa 3JIEKTPOJABHUIATENsl MOCTOSHHOTO TOKa): (OPMYIUPOBATH
IPOBEpSEMbIC MPEINOJIOKEHHS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyZI0BaHUsl, OMUCHIBATH XOJ1 OTIbITAa U (HOPMYIUPOBATH BHIBO/IBI;

® BBINOJHATH NPAMbBIC U3MEPEHUS TEMIIEPATYPhI, OTHOCUTEIHHOM BIa)KHOCTU
BO3/yXa, CHJIbI TOKAa, HAMNPSDKEHUSI C KCIOJIb30BAHUEM aHAJIOTOBBIX
NpuOOpPOB M JATYUKOB (DU3NUYECKUX BEIMYMH, CPABHUBATH PE3YyJbTAThl
HU3MEPEHUN ¢ yIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH;

® TIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTHU OJAHOU (PU3MUECKON BEJIMUYUHBI OT
JIPYrol C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX [ONEPEYHOTO
CEUYEHUS U YACIHHOTO CONMPOTUBIICHUSI BEIIECTBA MPOBOHUKA, CUJIBI TOKA,
UIyIIeTO0 4epe3 TMPOBOAHUK, OT HANpsOKEHWs] Ha  POBOJHUKE,
UCCIIEIOBAHUE TOCIEAOBATEIBHOIO U  MAPAJJIEIBHOTO COEAMHEHUU
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUs, CJeAys MPEIJIOKECHHOMY IUIaHy, (PUKCHUPOBATh
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE Ta0JIMIl U TpadUKOB, 1€JIaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCJIEAOBaAHNUS,

® TMPOBOJIUTH KOCBEHHBIC HU3MEpPEHUS (PU3NUeCKUX BeTW4WH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBICHUE TMPOBOJHHKA, padoTra U
MOIITHOCTh DJIEKTPUYECKOTO TOKA): TUIAHUPOBATH M3MEPEHHUs, COOUpPAThH
AKCTIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys MPEISIOKEHHONW WHCTPYKIUU, U
BBIYUCTISITh 3HAYCHUE BEJIMUUHBL;

e CcOOJI0/IaTh MPaBUJia TEXHUKHA 0€30MaCHOCTH TP paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

® XapaKTEpW30BaTh NPHUHIUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUJIEHUS] JOMOB, TUTPOMETP, TApOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,



CUETYMK AJIEKTPUYECKOM SHEPTUu, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeNbHBIE  DJIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
NPETOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIB3Ysl 3HAHMS O CBOWCTBax (PM3MUECKUX SIBJICHUN M HEOOXOIUMBIE
(u3nyecKrue 3aKOHOMEPHOCTH;

® pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIbHBIE
IPUOOPHI IO CXEMAM M CXEMAaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
3JIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX LENel ¢
IIOCJIEIOBATEIbHBIM U NAPAJIEIbHBIM COCIUHEHUEM JJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHUSI 3JIEMEHTOB IEKTPUUECKUX LIETICH;

® [PUBOAWTH MNpUMEpPhl  (HAXOAWUTh HH(OpPMALMIO O  MPHUMEPAX)
MPaKTUYECKOTO HCIMOIb30BaHUS (DU3MYECKMX 3HAHUUW B IIOBCEJIHEBHOM
XKU3HH I oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHMSI 3I0POBbs U COOJIIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPEJIE;

® OCYLIECTBISATh MOUCK uUH(pOpMaMU (U3UUECKOTO COACpPKAHUSA B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W IyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIACISATH HHPOPMALIHIO, KOTOPAS! ABIISIETCS
MPOTUBOPEUYUBOMN HIIM MOXKET OBITh HEIOCTOBEPHOM;

® JCHOJb30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJJaHUI HAyYHO--MTOMYJISIPHYIO
auTepaTypy GU3MUECKOTo COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu IHTEepHeT, BiaaeTb MNpPUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

® CO037aBaTb COOCTBEHHbIE NMUCHBMEHHBIE M KpPAaTKHE YCTHBIE COOOLIEHUS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM UKCJIe MyOJINYHO MPEACTABIATE PE3YIbTaThl IPOSKTHON
WJIM UCCIIEA0BATENIbCKON AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIM anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYILJICHUE MIPE3EHTALUCH;

® TpU BBHINOJHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHUN (DU3HUECKUX
IPOLIECCOB paclpeesiTh OOS3aHHOCTH B TpYNIE B COOTBETCTBUHU C
MIOCTABJICHHBIMU 33/1a4aMH, CJIEANTH 3a BBINOJHEHHUEM ILJIaHA ACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBAThb COOCTBEHHBIM BKIaI B
NeSATEIbHOCTD TPYIIbI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(MIUKTHI.

K koniy oOyuenust B 9 kijiacce npeIMeTHbIC pe3ybTaThl Ha 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

® UCHOJNB30BaTh IIOHATHA: CHCTEMA OTCY€Ta, MarepuaigbHas TOYKa,

TPAEKTOPHs, OTHOCUTEJIBHOCTh MEXAHWYECKOTO ABMXKEHUS, Iedopmanus



(ynmpyrasi, mjuacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, UEHTP TSHKECTH, aOCOTIOTHO TBEPAOE TEIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, TH(PPA3BYK U YIbTPA3BYK, IEKTPOMArHUTHbIE BOJIHBI, IIIKaJIA
JJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIaJbHO30PKOCTb,
CHEKTpPbI HCIyCKaHUs U MOIJIONIEeHHUs, ab(da-, OeTa- 1 raMmMa-u3Iy4eHUs,
W30TOIIBL, IIEPHAS] SHEPIETHKA;

pasznuyuath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBH)KEHHE 110 OKPY’KHOCTH, B3aUMOJCHCTBUE
TeJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM TPEIOMIICHHE
CBETa, OJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0OKEHHUE OEJI0ro CBETa B
CHEKTP M CJOXKEHUE CIEKTPaJbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJHOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaThb MPOSBICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpyXawlieM Mupe (B TOM uuciae (QU3MUYECKHE SIBJICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMXKEHUE MIIaHET COJTHEYHOW CUCTEMBI, pEAKTHBHOE
JBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3X0, LBETa Te7,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
paAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIoBeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBJICHUM;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢dbu3nyeckue BeNUYUHBI (CpelHsSsi MU MIHOBEHHAas CKOpPOCTb Tela MpHu
HEPaBHOMEPHOM JIBM)KEHHH, YCKOPEHHE, MEepEeMEeIleHUe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tela, HWMITYJIbC CHJIBL,
MeXaHW4yeckas paboTa M MOIIHOCTb, TOTEHIHUAIbHAas HHEPrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
IIPYKUHBI, KHHETUYECKAasl JHEPT U, ITOJIHASI MEXAHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KojeOaHul, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpPOCTh CBETa, MOKa3aTejab MPEJIOMJIEHUS Cpeabl), NpPH ONUCAHUU
IPABWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIOJIb3YEMBIX BEJINYMH,



00O3HAYEeHHUS] U EAUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYI0 (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBa Tes, (PU3UUECKHE SBICHUS W IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUS! PHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHLIMI CYNEPHO3ULMN CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['amumies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MaCCOBOTO YMCEN
IOpU SJAEPHBIX PEAKUMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIIATH
NPUYUHHO--CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
1IaroB C ONOPOW Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a71a4i (OIMPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BETUYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJ]a4M 3alUChIBATh KPATKOE yCIOBUE, BBISBIIATH
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJUMbIE ISl pEIlIeHUs, MPOBOAUTH pPAcu€Thl M OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS] (PU3NUECKON BETUYHHBI;
pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OMNHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPABWIBHOCTh MOpPSJIKA
NPOBEICHHUS]  UCCJIENOBAHMS, JeJlaTh  BBIBOJBI, HWHTEPHPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHUs! HHEPruu, 3aBUCUMOCTH Mepuoia KoyeOaHWW MNPYKUHHOTO
MasTHUKA OT MAacchl Tpy3a M >KECTKOCTU MPYXKUHBI U HE3aBUCHUMOCTb OT
aMIUTATY 1Bl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTP, M3YyUEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JMH3€, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3JIyUYECHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAaHOBKY M3 HM30BITOUHOro Habopa
000py1I0BaHUs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH IPU HEOOXOAMMOCTH CEPUIO IMPSIMBIX M3MEPEHUH, onpeaenss
CpeHee 3HAYeHHE W3MEpPSAEMON BEIUYMHBI ((POKYCHOE pacCTOSIHUE



coOuparomieid JIuH3bI), OOOCHOBBIBaTH BBIOOP crmoco0a HU3MEpeHUs
(M3MepUTENHHOTO MPUOOpPA);

IPOBOAUTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU IpHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM ©0€3 HayalbHOW CKOPOCTH, NEepHoja
KOJICOAaHUI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJICHHs OT yria
NajJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl IMOJIYYEHHON  3aBUCHMOCTHU
bu3nUecKuX BETUYMH B BUAEC TaOJNMIl U T'papUKOB, JI€JIaTh BBIBOJIBI IO
pe3yJibTaTaM HCCIe0BAHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh 1 YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOMHOTO TMajeHusl, >KECTKOCTh MPYXUHBL, KOIPPHUIMEHT TpeHus
CKOJIb)KEHUS, MEXaHH4ecKass paboTa M MOIIHOCTb, 4YacTOTa M MEPHOJ
KoJie0aHUN MaTeMaTU4YeCKOro W NPYKMHHOI'O MAasiTHUKOB, ONTHYECKas
cuia coOuparmieil JHWH3bI, PAJAUOAKTUBHBIA (POH): IJIAHUPOBATH
U3MEpEeHHs, COOMpaTh HSKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBINIOJHATH
U3MEpEHHs, CIeAys MPEeNOKEHHOW WHCTPYKLWU, BBIUMCIATH 3HAUYCHHE
BEJIMYMHBI U aHAJIU3UPOBATH MOJIyYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
IIOrPETHOCTHA U3MEPEHUN;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKKM M3YyYEHHBIX (QU3NYECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, IUTaHEeTapHasi MOJIeIb aTOMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO s111pa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM Ha WX oOmHucaHus (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPCHHsS, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAHUA O
CBOMCTBAaX (PU3NYECKMX SBIEHUA W HEOOXOauMble (Pu3NUECKHe
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTETHHBIX IPUOOPOB U TEXHOIOTHUECKUX MPOIIECCOB MPHU
pelieHnr Y4eOHO--TIPAaKTUYECKUX 3aJad, ONTHUYECKUE CXEMbl IS
MOCTPOCHUS N300paKEHHH B IJIOCKOM 3€pKajie U cOOMparoliei TuH3e;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  MHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUUW B TIOBCEJIHEBHOM



KU3HU 11 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MPUOOpamMu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHCHHS 3JJ0POBbS U COOTIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH Cpelie;

® OCYIIECTBISATh TMOUCK uUHGOpMAIMU (U3UYECKOTO COACpKAHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI MOUCKOBBINA 3aMpOC, HAXOAUTD
MyTH OMNpPEACNICHUs IOCTOBEPHOCTH MOJYYEHHOW MH(OpPMAIMK HA OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJTHUTEIHHBIX UCTOUYHUKOB,

® UCIIOJIH30BATh MPHU BBHITIOJHEHUN YUCOHBIX 3aJaHUN HAYIHO--TIOMYJISIPHYIO
JIUTEPATYPY HU3UIECKOTO COJEPIKAHMSI, CITIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu VHTepHer, BiaaeThb MNpUEMaMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

® CO03/1aBaThb COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIICHHS Ha OCHOBE
nHOpPMAITMU W3 HECKOJBKUX HMCTOYHUKOB (PU3UYECKOTO COJCp KaHMS,
MyOJUIHO TPEICTABIIATE PE3YyIbTaThl MPOSKTHON WITH UCCIIEA0BATEIIbCKOM
NEATETbHOCTH, TPU OTOM TPAMOTHO  HCIIOJB30BaTh  HM3yYCHHBIN
MOHSATUUHBIM amnmapaT W3y4aeMoro paszjena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4éToM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.

OILNEHUBAHMUE PE3YJIBTATOB OCBOEHUS ITPOI'PAMMBI

IIpoBepka u OLIEHKA 3HAHWM MPOXOAMUT B XOJ€ TEKYIIMX 3aHATHI B YCTHOU
WJIU TMCbMEHHOM (hopme.

dopMaMu KOHTPOJIS SIBIISIIOTCS TMPOMEKYTOUHBIE W HWTOTOBBIC TECTOBBIE
KOHTPOJIbHBIE ~ pabOThl,  CaMOCTOSITENIbHBIE  PabOThl;  (POHTAIBHBIA U
WHIUBUyaIbHBIN OMPOC; OTYETHI MO MPAKTUUYECKUM M JAOOpaTOpHBIM paboTam;
TBOPUYECKHUE 3aJaHUS.

JlocTixkeHrs oOydaroIMXcs OIIEHUBAIOTCA B Iporiecce (POHTAIBHOTO H
WHUBUyAIbHOTO KOHTPOJISI Ha OOBIYHBIX YpOKax, B MPOIECCE MPAKTUYECKUX
paboT MO OKOHYAHUU U3yUYeHUS KPYMHBIX TeM. [IpoBepouHbie pabOThI IPOBOISTCS
B MUCbMEHHOU (opMe, B BHJI€ TECTOB (BapHaHThI OTBETOB COKPAIICHBI € 4X 110 3X).
3ammaHupOBaHHBIC JIAOOpATOpPHBIE Pa0OTHI TMOJJIEKAT OIEHKE MO YCMOTPEHHIO
YUHUTEJIA.

Pe3ynbrarel 00ydeHHs IeMOHCTPUPYIOTCS 00YUYAIONTUMCS C UCIIOJIb30BaHUEM
JOCTYITHOTO €My BHJIa PEUCBOU ACATEIBPHOCTH B COOTBETCTBHHM CO CTPYKTYypOU
HapymieHus. [Ipr HeoOX0AMMOCTH BO3MOXKHO YBEIMYCHHE BPEMEHH Ha TMOJTOTOBKY
OTBeTA.

[Ipu orenke 3HaHMI 00yYarOTUXCS MPEAToIaraeTcsi 00paaTh BHUMaHUE HA
MPaBUILHOCTh, OCO3HAHHOCTb, JIOTMYHOCTh W JIOKA3aTEIBHOCTh B W3JIOKCHUU
MaTepuaia, TOYHOCTh UCTIOJIb30BAHUSI TEPMUHOJIOTUH, CAMOCTOSITEIbBHOCTh OTBETA.

Hopmwi oyenok 3a ycmuwviii omeem

Oyenka «5» cTaBUTCS, €CIIM 00yJaArOIITUIACS:

1)  moka3eiBaeT riIyOOKOE M MOJHOE 3HAHHWE M MMOHMMaHHe BCEero o0bhéMa
MIPOrPaMMHOTO MaTepuaia; IMOJHOE MMOHMMAaHHUE CYITHOCTH pPaccMaTPUBAEMBIX
TOHSTHUM, SIBJICHUN U 3aKOHOMEPHOCTEMN, TEOPUH, B3AUMOCBSI3EM;



2)  yMeeT COCTAaBWTbH ITOJIHBII U TIPABUIIBHBII OTBET HA OCHOBE U3yUYE€HHOTO
MaTepuaa; BbIIENIATh TJIaBHbIE [TOJIOKEHHUS, CAMOCTOSITENILHO MTOATBEPIKIaTh OTBET
KOHKPETHBIMU IIPUMEPAMU, (paKTaMH; CAMOCTOSTENIBHO U ApIYMEHTUPOBAHO JENIaTh
aHaian3, 0000IICHHS, BBIBOIBI.

3)  ycTaHaBIHMBaeT MEXKIIPEIMETHBIC (HA OCHOBE paHee MPHOOPETEHHBIX
3HaHWU) W BHYTPHUIIPEAMETHBIE CBA3M, JAEMOHCTPUPYET YMEHHE TBOPUYECKU
IPUMEHATH [IOJTyYEHHbIE 3HAHUS B HE3HAKOMOU CUTYallUH;

4) yMEeT TOCJeN0BaTelibHO, YETKO, CBSI3HO, OOOCHOBaHHO U
0e30IMO0YHO H37araTh Y4YeOHBIM MaTepHall; JaBaTh OTBET B JIOTMYECKOH
MOCIIEZIOBATEILHOCTH C HCIOJb30BAHUEM NPUHATON TEPMHUHOJIOTHH;, JAeNaTh
COOCTBEHHBIEC BBIBOJIBI, (POPMYIHPOBATH TOYHOE OIPENETICHHE W HCTOJIKOBAHHE
OCHOBHBIX TOHSITHH, 3aKOHOB, TEOPUIA; TIPU OTBETE HE MOBTOPSET JOCIOBHO TEKCT
yueOHUKa, n3JlaraeT MaTeprall JUTePaTypPHBIM SI3bIKOM; IPABHILHO  OOCTOSITETTHHO
OTBEYAET Ha JOIMOJIHUTEIbHBIE BOIIPOCHI YUUTEIS;

5) YMEET CaMOCTOATEIbHO W PalMOHAIbHO HCIOJb30BaTh HAarJIsIHbIC
nocoOusi, CHpPaBOYHbIE MaTepuajbl, Y4eOHUK, JOMOJIHHUTEIBHYIO JHUTEPaTypy,
NEPBOMCTOYHUKH; MPUMEHSTh CUCTEMY YCJIOBHBIX 0O0O3Hau€HUN NpU BEACHUU
3arucel, COMPOBOKIAIOIIMX OTBET; UCIIOJIb30BAHUE JIJISl IOKA3aTEIbCTBA BBIBOJIOB
U3 HaOJIFOJICHUH U OIIBITOB.

Ouyenka «4» craButTcs, eciiv 00y4aroLUics:

1)  moka3bpIBaeT 3HAHWS BCETO0 HM3YYCHHOTO IMPOrPaMMHOIO MaTepHhalia;
JNA€T TOJIHBIA M TMPAaBWIBHBIM OTBET HA OCHOBE HM3YyYEHHBIX TEOPUW; JOIMYCKAET
HE3HAYUTENbHBIE OIMMOKM W HEAOYETHl TPH BOCHPOM3BEIECHUU W3YUYEHHOTO
MaTepuasa, HeOOJbIIe HETOYHOCTH TPU HUCIIOJIb30BAHUY HAYYHBIX TEPMUHOB HITU
B BBIBOJIaX M 000OIICHUIX U3 HAOIIOACHUH U OIBITOB;

2)  MaTepuay  MW3jJaraeT CBSI3HO, B  ONPEACIICHHOW  JIOTHYECKOH
NOCJIEI0BATEIbHOCTH, IIPH 3TOM JIOMYCKAET OJIHY HErpyOyro OIKOKY UK He OoJiee
JIByX HEJIOUETOB U MOKET UX UCTIPABUTh CAMOCTOSTEIBHO MPU TPeOOBAHUU WM TIPU
HEOOJBIION MMOMOLIM MpernojaBaTelis; MOATBEPKIAET OTBET KOHKPETHBIMU
npUMepaMu; MPaBUILHO OTBEYAET Ha TOTIOJHUTENIbHBIE BOIIPOCH YUNUTENS;

3)  yMeeT caMOCTOSITEIbHO BBIJICIIATH TJIABHBIC MOJOXKCHUS B U3yYCHHOM
MaTepuaie; Ha OCHOBaHMU (PAKTOB M TpPUMEpPOB 0000IIaTh, JeJIaTh BHIBOJBI,
yCTaHaBIUBATh BHYTPUIIPEIMETHBIC CBS3H,

4)  IEeMOHCTPHUPYET YMCHHE MPUMCHSTD TOJTYYCHHBIC 3HAHHS HA MIPAKTHKE
B BUJIOM3MEHEHHOW CUTyallud, COOTIOAATh OCHOBHBIC MPaBHIIa KYyJIbTYPhl YCTHOMN
peYH U COMPOBOXKAAIOIIEH TUCHMEHHOMN, HCTIOIh30BaTh HAYYHBIE TEPMUHBL

Ouyenka «3» cTaBUTCS, €ClIM 00yYarOUTUICS:

1)  ycBOWJ OCHOBHOE COZCpIKaHUE y4EeOHOTO Marepualia, IMeeT poOebl
B YCBOCHMHM MaTepuaia, HE TMPEMSATCTBYIONUE aTbHEHUIIEMY YCBOEHUIO
IPOrpaMMHOT0 MaTepuaa;

2)  Martepuaj u3JaraeT HECHCTEMAaTH3UPOBaHHO, (parMeHTapHO, HE
BCEr/ia MOCIeA0BaTEIbHO;

3)  mMOKa3bIBaeT HENOCTATOYHYIO CHOPMUPOBAHHOCTH OTIEIBHBIX 3HAHHIA
Y YMEHHUI; BBIBOJBI U 0000IIEHUS apIryMEHTHPYET cl1a00, TOMYCKAET B HUX OMIMOKH.



4)  pmomycTHsn OMMOKA W HETOYHOCTH B HCIIOJIB30BAHUHM HAYYIHOU
TEPMUHOJIOTHH, ONIPEICTICHUS TOHSATUH a1 HEJOCTATOYHO YETKHUE;

5)  He UCMOJB30BaJ B KAUECTBE JI0KA3aTEILCTBA BHIBOJIBI M O0OOIICHUS U3
HaOMI0IeHUH, (PAKTOB, OMBITOB WJIA JOIYCTUI OLIUOKHU MPU X U3JI0KEHUY;

6)  WCHBITBIBACT 3aTPYAHCHUS B MPUMCHECHUH 3HAHHH, HEOOXOAMMBIX IS
pelieHust 3a1a4 pas3iudyHbIX THUIOB, TPU OOBSICHEHUM KOHKPETHBIX SIBJICHUI Ha
OCHOBE TEOpPHM M 3aKOHOB, WJIM B IMOATBEPKJIECHUU KOHKPETHBIX IPUMEPOB
MPAKTHYECKOT0 MPUMEHEHUS TEOPHii;

7) OTBEYAET HEMOJHO Ha BOIMPOCHI yuuTess (ynyckas U OCHOBHOE), WU
BOCIIPOM3BOANT COJEPKAaHHE TEKCTa Y4YeOHHMKA, HO HEIOCTaTOYHO IOHHUMAET
OTJICJIbHBIC TTOJIOKESHHSI, UMEIOIIUE 3HAYEHNE B ITOM TEKCTE;

8)  oOHapyXHBacT HEIOCTATOYHOE TMOHUMAHHE OTICIBHBIX ITOJIOKECHUM
IpU BOCIPOM3BEIECHUHM TEKCTa Yy4eOHHKa (3amuceil, MEepBOMCTOYHUKOB) WIIU
OTBEYAET HEIIOJIHO HAa BOIIPOCHI YUUTENs, JOMYCKasl OJIHY-/IBE IPpyOble OLINOKH.

Ouyenka «2» craBuTCs, €ciii 00y4arOLUIC:

1)  He yCBOWIJ M HE PACKPBLUI OCHOBHOE COJICpIKaHHE MaTepHaa;

2)  He JIeiaeT BBIBOJOB U 000OIICHHIA;

3) He 3HAaCT M HE IOHMMACT 3HAYMTEIBHYIO WM OCHOBHYIO YaCTh
IPOrpaMMHOr0 MaTepHualia B Ipejienax MoCTaBJICHHBIX BOIIPOCOB;

4)  umeer cinabo cHOPMUPOBAHHBIC W HEIMOJIHBIC 3HAHHS U HE YMEeT
NPUMEHATH WX K PEIICHUIO KOHKPETHBIX BOIPOCOB U 33]1a4 10 00pasiLy;

5)  mpwu oTBeTe (Ha OAMH BOIIPOC) JOIMyCKaeT 0oJiee IBYX rPyObIX ONIHOOK,
KOTOPBIC HE MOXKET MCTIPABUTH AK€ TIPU MTOMOIIH YIHTETIS.

Ilpumeuanue

o [lo OKOHYaHHMM YCTHOTO OTBETa OOYYaloIIErocs MeAaroroM Aaércs
KpaTKUM aHalW3 OTBETa, OOBSABISAETCS MOTUBHPOBAHHAs OLEHKa. Bo3MoxHO
OpUBJICYCHUE JAPYTrUX OOydYaroIIMXcs JUIsl aHaiau3a OTBeTa, CaMOAHaJM3,
IpeI0KEHUE OLICHKH.

o O1ieHMBaHUE YCTHBIX OTBETOB OCYILECTBIsIETCS 0€3 yueTa HapyleHul
S3BIKOBBIX/ PEYEBBIX HOPM, CBSI3aHHBIX C HEIOCTaTKaAMH MPOU3HOCHTEIHHOU
CTOPOHBI peuu (ITPOU3HOILIEHHE 3BYKOB, BOCIIPOM3BEACHHE CIOB CI0KHOM CIOTOBOM
CTPYKTYPBI, ”HTOHAIIMOHHBIX U PUTMUYECKUX CTPYKTYD U Ap.).

Hopmvbl oyenku nucvmennvix pabom.

Ouyenka «5» craBUTCs, €ciii 00y4aroUIUICs:

1)  BBITOJHWI paboTy O€3 OMMOOK ¥ HEJJOUETOB;

2)  pomycTui He 6oJiee OJHOTO HEe0YeTa.

Ouenka «4» ctaBuTCs, €ciau 00y4arOIUNCs BBIOJIHUI pabOTy MOJHOCTHIO,
HO JOIIyCTHUJI B HEM:

1) He 0oJee 0THOM HeTpyOoi OMMOKH U OTHOTO HEJIOYETa;

2)  wiaM He OoJiee IBYX HEIOUYETOB.

Ouyenka «3» CTaBUTCS, €CIM 00YYarOIIUIICsS MPAaBUIBHO BHITIOJHUII HE MEHEe
MOJIOBUHBI pa0OTHI MM IOMYCTHIL:

1)  He Ooiee IBYX rpyObIX OIIMOOK;

2)  win He 0ojiee OIHOM IpyOOi M OJHOW HErpyOOi OMIMOKH U OJHOTO
HEJI0UeTa;



3)  wm He Ooee ABYX-TPEeX HErpyObIX OMINOOK;

4) WM ogHOM HErpyOOi OIMOKK U TPEX HEJOUETOB,;

5) wm npu OTCYTCTBHM OMIMOOK, HO TpPU HAIHYUHU YCTHIPEX-TISATH
HEJ0YETOB.

Ouenka «2» craBUTCS, €CIIM O0yYaIOLIUICS:

1)  momycTwi Y4HCIO OMMOOK M HEAOYETOB, MPEBOCXOIAIICEe HOPMY, TIPU
KOTOPOW MOKET OBITh BBICTABIIEHA OLIEHKA «3»;

2) WM eCJIH NPaBUIHHO BBHITIOIHIII MEHEE TIOJIOBUHBI PA0OTHI.

Ouyenka «1» cTaBuTCA, €CIIM 00yUYaIOIIUICS:

1)  He mpuCTyHal K BBITOJHEHUIO PaOOTHI;

2) WM MpaBHIBHO BBITOMHWI He Oornee 10 % Bcex 3amaHuid.

Ilpumeuanue.

o Y4aurtens UMEET MPaBo MOCTABUTH O0YUYAIOMIEMYCs OLIEHKY BBIIIE TOH,
KOTOpasi NpeyCMOTpEHa HOPMaMHU, €CJIM UM OPUTMHAJIBHO BBINIOJIHEHA padoTa.

o O1eHKH € aHaJu30M JOBOAATCS A0 CBEIEHUS OOYyYaroIIMXCs, Kak
MIPaBHUJIO, Ha TMOCIEAYIONEM YPOKe, IpeaycMaTpuBaeTcs: paboTa Haj OIMMOKaMHu,
yCTpaHEHUe MpoOeoB.

o OneHka He CHWXAeTcs 3a TIpaMMaTHYEeCKUe W JUcrpapuueckue
OILITUOKH, JOMYIIEHHBIE B paboTe. VICKIIIOUueHUsI COCTABIISIOT CIyYau HAallMCAaHUS TeX
CIIOB U CJIOBOCOYETAHUMN, KOTOpBIE IIMPOKO HCHOJIB3YIOTCS Ha ypoKax (DU3MKH.
VYuutbiBass 0COOEHHOCTH JETEH C TSKENIbIMH HapyIICHUSMU pEeYM, JTOMYyCKaeTCs
Hanuuue 1 ucnpapieHus Npy yCIOBUH MOBTOPHOM 3aMCH KOPPEKTHOTO OTBETA.

o Omunbku, 00yCIOBIEHHBIE TSHKEIBIMU HApYIICHUSIMH PEYU U IHChMa,
ClleyeT paccMaTpuBaTh WHAMBUAYAIBHO Ui  KaXJIOTO  OOyYaromerocs.
CrenupudecKuMu ISl HUX OIIMOKaMH SBIISIOTCS 3aMEHA COTJIACHBIX, UCKAKEHHE
3BYKOOYKBEHHOIO cocTaBa CJIOB (IIPOIYCKH, MEPECTAaHOBKH, J0OABIICHUA,
HEJOMUChIBaHUE OYyKB, 3aMeHa TIACHBIX, TPy00e MCKaKEHUE CTPYKTYPHI CJIOBA).
[Ipy BBICTaBIEHWU OIICHKM BCE OJHOTUIIHBIE CHEIU(PUYECKHE OIIUOKU
PUPABHUBAIOTCS K OJTHOM opdorpaduueckoil ommoke.

o [Ipy HeOpeXKHOM BBINOJIHEHUH MHCBMEHHBIX pPadoT, OO0JIbIIOM
KOJIMYECTBE MCTIPABJICHUN, UCKQ)KEHUI B HAUEPTAaHUU OYKB OIICHKA CHUXKAETCS Ha
OJIuH 0asul, €Clid 3TO HE CBSI3aHO C HAPYIICHHUEM MOTOPHKHU Y 00y4JaromuXxcsl.

Kpumepuu eévicmasnenua oyenok 3a npoeepounsle mecmoi.

o Bpewms BoinonHeHus TectoBoi padboTel u3 10 Bompocos: 10-15 muH.

o Bpewms BoinonHenus TectoBoit padbotel u3 20 BonpocoB: 30-40 mMuH.

77-100% - mpaBUIIbHBIX OTBETOB OIICHKA «5»

52-76% - mpaBUIILHBIX OTBETOB OIICHKA «4»

27- 51% - npaBUIBLHBIX OTBETOB OIICHKA «3%

0— 26% - mpaBHIIBHBIX OTBETOB OIICHKA «2)»

TEMATUYECKOE IINTAHUPOBAHUE

7 KIIACC

KoaudyecTBO 4acoB
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—— https://m.edsoo.ru/7
PAAKOSTAMITE hprlsEs/l/?:sh ed
: .edu.
rasamu ru/subject/28/7/
49 JaBneHne 5 Yuu.py (uchi.ru)
KUJIKOCTH https//class-
43 ATmochepHoe 6 fizika.ru/
: — h_ttps//www.
5 fizika.ru/
JlewcTBue
KUJIKOCTH H
4.4  razamHa 7
IIOIPYKEHHOE B
HUX TEJIO
Hroro no pazneny 21
Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHePrus
51 Pabora n 3 bubmoreka IIOK
MOIIIHOCTh https://m.edsoo.ru/7
£ 5 I[IpocTeie 5 f416194
' MEXAHU3MBI https://resh.edu.



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://resh.edu/
https://uchi.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://resh.edu/
https://uchi.ru/
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://resh.edu/

ru/subject/28/7/
Yun.py (uchi.ru)

Mexanunueckas https//class-
5.3 4 1 1 fizika.ru/
JHepriA https//www.
fizika.ru/
Hroro mo paszneny 12
PeszepBHOE Bpems 3
OBILIEE
KOJIMYECTBO
YACOB I10 68 3 12
ITPOTPAMME
8 KJIACC
No HanmenoBan KosmuecrBo yacos DIeKTPOHHBbIE
o/ He pasjelio ce Konrposnr IIpakrnue (uudpposbie)
a| B TEeM HbIE CKHUe oOpa3oBaresibHbIEC
MPpOrpaMmabl padoThI padoThI pecypchl
Pa3nen 1. TenjioBble siBJIeHUSI
bu6mmoreka IJOK
https://m.edsoo.ru/7
f4181ce
Ctpoenue n https://resh.edu.ru/
1.1 cBoiicTBa 7 Yuu.py (uchi.ru)
BEIIECTBA https//class-
fizika.ru/
https//www.
fizika.ru/
bubmoreka IIOK
https://m.edsoo.ru/7
TemnoBbie fal8lce
1.2 21 1 5 https://resh.edu.ru/
HPOIIECCHI

Yuun.py (uchi.ru)
https//class-

fizika.ru/



https://uchi.ru/
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/28/7/
https://uchi.ru/
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/28/7/
https://uchi.ru/

https//www.
fizika.ru/

Uroro no pazneny

28

Paznen 2. JiaekTpuyecKkue 1 MATHUTHBIE SIBJICHUSI

2.1

DIIEKTPUYECK
W€ 3apsibl.
3apsyKeHHBIE
TeJla U UX
B3aUMO/ICUCTB
ue

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

https://resh.edu.ru/
VYuu.py (uchi.ru)
https//class-

fizika.ru/
https//www.
fizika.ru/

https://resh.edu.ru/
Vuu.py (uchi.ru)
https//class-

fizika.ru/
https//www.
fizika.ru/

2.2

2.3

IlocTossHHBIHM
ANEKTPUYECKHU
U TOK

MaruauTtHbIE
SIBJICHUS

20

1.5

bu6mmoreka IJOK
https://m.edsoo.ru/7
f4181ce

https://resh.edu.ru/
Yuu.py (uchi.ru)
https//class-

fizika.ru/
https//www.
fizika.ru/

bubmoreka IIOK
https://m.edsoo.ru/7
f4181ce

https://resh.edu.ru/
Yun.py (uchi.ru)
https//class-

fizika.ru/
https//www.
fizika.ru/



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/28/7/
https://uchi.ru/
https://resh.edu.ru/subject/28/7/
https://uchi.ru/
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/28/7/
https://uchi.ru/
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/28/7/
https://uchi.ru/

bu6mmoreka I{OK
https://m.edsoo.ru/7
f4181ce
DJIEKTPOMArH https://resh.edu.ru/
2.4 wurHag 4 Yuun.py (uchi.ru)
HH YKLV https//class-
fizika.ru/
https//www.
fizika.ru/
Hroro no pazmemny 37
PezepBHOE Bpems 3
OBIIEE
KOJMYECTBO
68 14.5
YACOB I1O
[TPOTPAMME
9 KJIACC
HaumenoBa KoaundyecTBo 4acoB
Ne DJIeKTPOHHBIE
HHE
n Konrpon IIpakruu  (uudposeie)
pa3aesioB U Bce
/ odpa3oBaTe/IbHbIE
1 Tem ro 0 ecypchl
NporpaMMalI PadoTel pecyp
Pa3nena 1. Mexannueckue siBJEHUSA
MexaHn4eck
o° BuG OK
1.1 ngBwXeHUE U 7 nbmorexa L

CITOCOOBI €T0

https://m.edsoo.ru/7f41a
426

R y https.//resh.edu.ru/
1o Biammozeic . Vun.py (uchi.ru)
TBHE TCII https//class- fizika.ru/
https//www. fizika.ru/
13 3aKOHBI 7
COXpaHEHUSs
Hroro no

27
pazneny



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/28/7/
https://uchi.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/7/
https://uchi.ru/

Pa3znena 2. Mexannueckue Koj1e0aHUA U BOJTHBI

MexaHmdeck bubmoreka IIOK
2.1 ue 7 3 https://m.edsoo.ru/7f41a
KoJeOaHus 4a6
https://resh.edu.ru/
Mexanngeck .
Yun.py (uchi.ru)
2.2 1e BOJHBI. 5 1 2 https//class- fizika.ru/
3ByK https//www. fizika.ru/
Hroro o 12
pazjaeny

Pa3znen 3. DjeKTpOMArHUTHOE 1OJIe M 3JIEKTPOMATHUTHbIE BOJIHbBI

DneKTpomar
HUTHOE TIOJIE

bu6moreka IJOK

31 4 2 https://m.edsoo.ru/7f41a
AJeKTpoMar 496
HUTHBIC
BOJIHBI

Hroro no 4

pazneny

Pa3nen 4. CBeToBbBIE SIBJIEHHSA
3aKOHBI

4.1 pacnpocrpan 6 2 bubanoreka [HOK
CHIA CBCTA https://resh.edu.ru/
JIvH3bI 1 Yuu.py (uchi.ru)

4.2 ONTHYECKHE 6 3 https//class- fizika.ru/
prUGOpHI https//www.
PasIOKCHIIC fizika.ru/https://m.edsoo

43 6eI0ro ; , Iu/7f41a4a6
CBETa B
CIIEKTP

Htoro no 15
pazneny
Pa3znea 5. KBaHTOBBIE SIBJIEHUS
Hcnyckanue bubmuotexa [JOK
51 mu 3 1 https://m.edsoo.ru/7f41a

IIOTJIOIICHUEC

426



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/7/
https://uchi.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/7/
https://uchi.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

cBeTa https://resh.edu.ru/

aTOMOM Yun.py (uchi.ru)
https//class- fizika.ru/

https//www. fizika.ru/

Ctpoenue
5.2 aroMmHOTrO 2 1

sapa
SAnepHbie

5.3
peaxiuu

Hroro no
pasneny
OBIIIEE
KOJIMYECTBO
YACOB I10
ITPOIT'PAMME

10

68 3 20

YYEBHO-METOJAUYECKOE OBECHEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

®uzuka, 7 wnacc/lleppimkun A.B., OO0 «JIPODA»; AO «HM3naTenscTBO
[IpocBenieHne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
1. Ileppiikun A.B., I'yrauk E.M. ®usuka. 7 knacc. — M.: Ipoda, 2017
2. ®usuka. Tectsl. 7 knacc (aBropsl: H. K. Xannanos, T. A. XanHaHosa).

3. ®uszuka. CamocTosITEIbHBIE U KOHTPOJIbHBIE paboThl. 7 kiacc (aBTopsl: A. E.
Mapon, E. A. Mapon). — M.: JIpoda, 2016

4. ®Ousuka. Jlunaktuueckue matepuanbl. 7 kiacc (aBtopel: A. E. Mapon, E. A.
Mapon). — M.: lIpoda, 201

5. ®usuka. Jlmarnoctuueckue pabotel. 7 kimacc (aBropel: B. B. [Ilaxmarosa, O. P.
[edep). — M.: poda, 2019

6. ®uzuka. COOpHUK BOMpOCOB M 3aaad. 7 kiacc (aBtopsl: A. E. Mapon, E. A.
Mapomn, C. B. Tlo3oiickun). — M.: [Ipoda, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETH
NHTEPHET

https://resh.edu.ru/subject/28/7/



https://resh.edu.ru/subject/28/7/
https://uchi.ru/
https://resh.edu/

VYuaun.py (uchi.ru)
https//class- fizika.ru/
https//www. fizika.ru/
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