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Pabouas mporpamma cocTaBiieHa Ha OCHOBAaHHMHM CIIETYIOLTHX
JOKYMEHTOB:

- 3akoH 00 oO6pa3oBanuu B Poccuiickoit denepanuu

- Ilpukaz MunucrepctBa mnpocsemeHus Poccuiickon
Oenepaunn ot 31 mas 2021 1. N 287 "OO yTBepKIeHUU
(denepanbHOrO0 TOCYAApCTBEHHOTO 00pa30BATENLHOTO CTaHIAPTA
OCHOBHOT0 00111eTO 00pa30BaHMs

- OCHOBHas 00meoOpa3oBaTeibHAsl MPOrpaMMa OCHOBHOT'O
obmero obpazoBanusi ['BOY OOILI Ne39 r. Cepanu (B HOBOM
penakuun 2022 1.)

- nporpamma Bocniutanusi [ bOY OOIL Ne 39 r.Coizpanu

Conepxanne IlporpamMMbl HampaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH Y4YalllUXCSl W OPraHU3aluio
M3y4YeHHs (PU3WKHU HA JEATEIHHOCTHOW OCHOBE B Hell yduThIBaroTCs
BO3MOXXHOCTH Tpeameta B peanusanuu tpedoBanuiit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM M METaNpEIMETHBIM pe3yJbTaTaM
oOyueHus, a TaKKe MEXKIIPEJAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHUS

B mporpamme ompenensirtoTcsi OCHOBHBIE LENH H3YYCHHS
(U3HUKN HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus, IJIAHUPYEMbIS
pE3yJIBTaThI OCBOEHUS Kypca buzuku: JUYHOCTHBIE,
MeTarpeMETHBIC, TIPpeAMETHBIC (Ha 0a30BOM YpOBHE)

[IporpamMMa  ycTaHaBIuMBaeT pachpeaeieHue y4eOHOTo
Marepuaja 1o TojaaM oOyuyeHus (IO KJjaccaM), Tpeajaraet
MIPUMEPHYIO TOCJIEI0BATEIbHOCTh U3YyYEHUs TEM, OCHOBAHHYIO Ha
JIOTUKE Pa3BUTHS NMPEAMETHOIO COJEP)KaHUS U Y4ETE BO3PACTHBIX
0COOEHHOCTEM ydalMxcsi, a TakXKe IMPUMEPHOE TeMaTUYecKoe
IUTAaHUPOBAHKE C yKa3aHUEM KOJIMYECTBA YAaCOB HA U3yUEHUE KaxX10i
TeMbl U TPUMEPHON XapaKTEPUCTHKON y4eOHOU MHeATeIbHOCTH
yUaluXcsl, peaqu3yeMoi Mpu U3y4eHUH 3TUX TEM

[IporpaMMa MokeT OBITH HCHOJB30BaHA YUYUTENISAMH Kak
OCHOBA JIJIsl COCTaBJIEHUS CBOMX pabouux mporpamum [Ipu pa3pabotke
pabodeii mporpaMMbl B TEMaTUHYECKOM TUTAHUPOBAHUH JTOJKHBI OBITH
YUTE€Hbl BO3MOXHOCTH HCHOJIb30BAaHUS DJIEKTPOHHBIX (LMPPOBBIX)
00pa3oBaTeNbHBIX PECYPCOB, SABISAIOMINXCS y4eOHO-METOIUUYECKUMHU
MatepuagamMu  (MyJIbTUMEIUWHBIE MPOrpaMMBbl,  3JEKTPOHHBIE



YYCOHHKH W 3aJaYHUKHU, DJICKTPOHHBIE OWOIMOTEKH, BUPTYyaIbHbIC

nabopaTopuy, WrpoOBbIE  TPOTPAMMBI,  KOJUICKIIMH  ITU(PPOBBIX
00pa3oBaTEeNbHBIX  PECYpCOB),  PEATM3YIOMIMX  TUJAKTUYECKHE
BosmoxkHoctH ~ UIKT,  comepkaHWe  KOTOPBIX  COOTBETCTBYET
3aKOHOAATENLCTBY 00 00pa3oBaHUU
[TpumepHas pabovasi mporpaMma HE CKOBBIBA€T TBOPYECKYIO
MHUIMATUBY yYUTEIEH M TPEJOCTaBIISCT BO3MOXHOCTH JUIS
peanu3alyy pa3IHYHbIX METOAMYECKUX MOAX0JI0B K MPEIOaBaHUI0
(U3HUKY TIPU YCIIOBUU COXPAHCHHS 00sI13aTEIIbHOM YaCTH COIePIKAHUS

Kypca

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O TIPEIMETA
«PU3NKA»

Kypc buzuku — CUCTEMOOOpa3yIOIIHi JUIst
€CTECTBEHHO-HAYUYHBIX y4eOHBIX MIPEAMETOB, MOCKOJIBKY
¢u3nveckne 3aKOHBI JIEKAaT B OCHOBE IIPOIECCOB U SIBJICHUH,
M3Y4aeMbIX XHMHEH, Ouoyiorueid, acTpoHOMHUEH U (U3NYECKO
reorpadueid Puznka — 3TO MPEAMET, KOTOPHI HE TOJBKO BHOCHT
OCHOBHOM BKJIaJi B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, HO U
IpenocTaBisieT Hauboiiee sICHbIe 00pa3libl MPUMEHEHMsI HAyYHOTO
METOJIa TIO3HAaHMsI, T € croco0a MOJyuYeHus: JOCTOBEPHBIX 3HAHUN O
mupe Hakonen, ¢puznka — 3T0 IpeaMeT, KOTOPbIN HapsAy C IPYyrUMU
€CTECTBEHHO-HAyYHbIMU TIPEIMETaMH JOJDKEH JaTh IIKOJbHHKAM
npescTaBieHe 00 YBIIEKATEIbHOCTH HAyYHOTO MCCIEN0BaHUS U
PasioCTH CaMOCTOSATEIBHOIO OTKPBITUS HOBOTO 3HAHUS

OnHa M3 MIaBHBIX 3a1ad (U3MYECKOro o0pa3oBaHUs B
CTpYKType oO0mero o0pa3oBaHUs COCTOMT B (opMUpOBaHUU
€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH U HHTEpECa K HAYKE Y OCHOBHOM
Macchl 00ydYaroIMXcs, KOTOpble B AalbHEWIIEeM OyayT 3aHSATHI B
caMbIX pa3zHO0Opa3HbIX cepax aesTenbHOCcTH Ho HE MeHee BaxHOMN
3a/1aueil sIBJISETCS BBISIBJICHUE U MOATOTOBKA TAJAHTJIMBBIX MOJIOBIX
MOAeH  Ans TpOJOIDKeHHMS — OO0pa3oBaHHMS U JANbHEWIei
PO eCCHOHABHON JEATENHHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX
UCCIIEOBAaHUM M CO3JaHMM HOBBIX TexHosornid  CoryacHo
INPUHATOMY B  MEXIYHApOJHOM COOOIIECTBE  ONPEAETICHHIO,
«EcTecTBeHHO-Hay4yHasi TPaMOTHOCTh — ATO CIIOCOOHOCThH YEJIOBEKa
3aHMMAaTh AaKTUBHYIO TPaXJAaHCKYI0 MO3UIHUI0 IO OOIIECTBEHHO
3HAYUMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAayKaMH, U €T0



FOTOBHOCTh HMHTEPECOBAaTbCS  E€CTECTBEHHO-HAYYHBIMH  UJCSAMU
Hay4no rpaMOTHBI  4YelOBEK CTPEMHUTCS  y4acTBOBaTb B
apryMEHTUPOBAHHOM OOCYXXIEHHH MpOOJeM, OTHOCSIIUXCS K
€CTeCTBEHHBIM HAyKaM M TEXHOJOTUSAM, 4YTO TpedyeT OT Hero
CJIEIYIOLIMX KOMIIETEHTHOCTEM:

—Hay4YHO OOBSICHATD SIBJICHUS,

—OIICHUBaTh U  MOHUMATh  OCOOCHHOCTH  HAy4YHOIO
HCCIIEI0BAHMUS,

—MHTEPIPETUPOBATh JAHHBIE M MCIOJIb30BaTh HAYYHbBIE
JI0Ka3aTeJIbCTBA IS [TOJIy4Y€HUs BBIBOJIOB

N3ydyenne (pu3uku crocoOHO BHECTH PEHIAIONIVIA BKIAI B
(bopMHpOBaHKE €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIHXCS

HEJN U3YYEHWA YYEBHOI'O ITPEJIMETA «®U3UKA»

Ienn wu3ydeHus (QU3MKM Ha YPOBHE OCHOBHOI'O OOIIETo
oOpasoBaHus omnpexneneHsl B KoHrenuuu npenogaBanusi y4eOHOTO
IpeaMera

«®u3uka» B 00pa3zoBaTeNbHbIX OpraHusanusx Poccuiickoit
@denepanuy, pealu3yOLIMX OCHOBHbIE 00II€00pa3oBaTeIbHbIC
IIporpamMmsl, yTBEp:KAEHHOU pemeHneM Kosuiermn MuHncrepcrTa
npocseieHust Poccuiickoit @enepanuu, nNpoTtokona oT 3 aexadps
2019r Ne I1K-4BH

Henu nzydyenus puszmku:

—IIpUOOpETeHnEe MHTEpeca U CTpeMIICHHs] O0ydaroumuxcs K
HAayYHOMY M3YYEHHUIO NMPUPOIbI, Pa3BUTHE MX MHTEIJIEKTYaJbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH;

—pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U
(dbopMHpOBaHHE HCCIEIOBATEIBCKOTO OTHOIIEHUSI K OKPYXKArOIIUM
SIBIICHUSIM;

—(opMupoBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTara
W3Y4YE€HUsI OCHOB CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB
bu3uKy;

—@opMupoBaHue MpeACTaBICHUH O poiau (GU3NKK i
pa3BUTHA JPYTUX €CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHUH;

—pa3BUTHE NPEICTABICHUN O BO3MOXKHBIX cepax Oymyrieit
npoeCCUOHATbHON ~ JIeATENIbHOCTH, CBA3aHHOW C  (PU3HKOH,
MOJArOTOBKA K JajipHeilleMy OOy4eHHIO B STOM HaIlpaBICHHUU



JlocTikeHre OTUX 1€ Ha ypOBHE OCHOBHOTO  OOIIEro
o0pa3oBaHMs 00CCIIEUNBACTCS PEIICHHEM CIICIYIOIINX 3a1a4:

—IIpUOOpETEHNE 3HAaHUH O TUCKPETHOM CTPOEHUU BEILECTBa,
O MEXaHUYECKUX, TeIJIOBbIX, JJEKTPUYECKUX, MArHUTHBIX |
KBAHTOBBIX SIBJICHUSX;

—TIpUOOpETeHNE  YMEHHMH  ONUCBHIBaTh M OOBSICHATH
(bu3nyeckue sIBIECHUS C UCIIOIb30BAHNUEM MTOJIy4YCHHbBIX 3HAHUI;

—OCBOCHHME METOJOB pELIECHUs MPOCTEUIINX PAaCUYETHBIX
3ajad C MCIIOJIb30BaHUEM (DU3MUYECKUX MOJeNIeH, TBOPYECKHX H
MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

—pa3BUTHE YMEHUH HAONIONaTh NPUPOAHBIC SIBICHHUS U
BBITIOJIHATE OTIBITHI, J1A0OpPaTOpHbIe pabOTHl U IKCIIEPUMEHTAIHHBIE
UCCIIEIOBAaHMSI C UCIIOJIb30BAaHMEM U3MEPUTENbHBIX TPUOOPOB;

—O0CBOEHHE PUEMOB paboThI ¢ HHpopManuel Gpusmaeckoro
cojiepKaHus, BKIH04as HHPOPMALIUIO O COBPEMEHHBIX JTOCTHKEHUAX
(bu3MKK; aHATTN3 ¥ KPUTHYECKOE OIICHUBAaHNE HH(DOpMAIH;

—3HaKOMCTBO co chepamu npogeccuoHaIbHON
NESTENbHOCTH, CBSI3aHHBIMH C (U3UKOH, W COBPEMEHHBIMHU
TEXHOJIOTUSIMHU, OCHOBAaHHBIMM Ha JIOCTHXEHUAX (PU3MUECKON HayKU

MECTO VYYEBHOI'O IIPEJMETA «®U3UKA» B
YYEBHOM ITJIAHE

B coorBerctBum ¢ PI'OC OOO ¢Pusuka sBusercs
o0si3aTebHBIM ~NPEIMETOM Ha ypPOBHE OCHOBHOIO  OOIIEro
oOpazoBanus JlaHHas mporpamma mpeaycMaTpUBAaeT HW3YUYCHUE
¢u3uku Ha 6a30BOM ypoBHE B 00bEMe 238 4 3a Tpu roja o0ydeHUs
1o 2 4 B HeJeno B 7 U 8 kijlaccax u 1o 3 4 B Hexeno B 9 kiacce B
TEMaTUYECKOM IUIAHUPOBAHUU NIl 7 U 8 KJIACCOB IMpEArNoaraeTcs
pe3epB BPEMEHHU, KOTOPBIN YUUTENb MOXKET UCII0JIB30BATh 110 CBOEMY
YCMOTPEHHUIO, a B 9 KJTacCe — MOBTOPUTEIIEHO-0000IAFOIIINH MOTYITh

1. COAEPXAHUE YUEBHOI'O ITPE/IMETA «®U3NKA»

7 KkJaace
Paznen 1. ®usuka u e€ posib B HO3HAHUH OKPYKAIOILEro MUpa
®dusnka — Hayka o npupone fsnenus npupoxast . Dusnyeckue



SBJICHUS: MEXaHUYECKHE, TEIUJIOBBIE, AIIEKTPUUYECKHE,
MarHUTHBIE, CBETOBbIE, 3BYKOBBIC
Ouznyeckue BenuuuHbL. M3MmepeHue (U3HUECKUX BETHYUH

®dusnueckue npudopsl [lorpemHocTh U3MepeHnii MexayHapoiHas
cUCTeMa eANHUIL

Kak ¢u3uka u npyrue ecrecTBeHHbIE HAYKH U3Yy4alOT IPUPOTY
EcTecTBeHHO-HAayuHBI METO/ MO3HAHUS: HAOIIOICHHE, TTOCTAHOBKA
HAy4YHOTO BOIIPOCA, BBIIBWKEHUE THUIOTE3, OKCIEPUMEHT IO
MPOBEpKE TUIIOTE3, 0ObSICHEHNE HAOMI0AaeMoro siieHus OnucaHue
(U3HUYECKUX SIBJICHUH C IIOMOIIBIO MOAEIeH

JleMoHcTpanuu

1 Mexanudeckue, TEIJIOBBIE, dJEKTPUUYECKUE, MarHUTHBIE,
CBETOBBIC SIBJICHHS

2 ®usnueckue MpUOOPHI U MPOLEAYypa MPSIMBIX U3MEpPEHUMN
aHAJIOTOBBIM U LU(POBBIM TPUOOPOM

JlaGopaTopHbIe pabOTHI U OIBITHI

1 Ompenenenrie 1EHBI ACICHUS IIKAIBI H3MEPUTEIHLHOTO
npudopa

2 V3mepeHue pacCTosTHAN

3 M3mepenune o0bEMa )KUJIKOCTH B TBEPIOTO Tea

4 OnpeneneHue pa3MepoB MaJIbIX Tell

5.M3mepenue TemmepaTypbl MpU TOMOIIU KUAKOCTHOTO
TEPMOMETPA U JATYNKA TEMITepaTyphl

6 IlpoBeneHue wuccleqOBaHUS IO TPOBEPKE TUIOTE3BI:
NATbHOCTh TMOJETA IIapUKa, MYIICHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, 4eM OOJIbIIe BHICOTA ITyCKa

Paznen 2. [lepBoHavanbHbIE CBEICHHUS O CTPOCHUH BEIIECTBA

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJBI, MX DPa3Mepbl
OnbIThI, JOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA

JIBm>keHne wacTull BemecTBa CBSA3b CKOPOCTH JBHKCHHS
yacTull C Temmneparypoil bpoyHoBckoe nBuxkenue, auddysus
B3aumoaeicTBue yacTHIl BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHNE

ArperatHble  COCTOSIHMSI ~ BEILECTBA:  CTPOEHUE  Ta30B,
KHUAKOCTEH U TBEPABIX (KPUCTANINYECKUX ) TNl B3auMOCBSI3b MEX Y
CBOMCTBAMM BEIIECTB B pPAa3HBIX arperaTHbIX COCTOSIHMSIX MU HX
aTOMHO-MOJIEKYJISIpHBIM ~ cTpoeHHeM (OCOOEHHOCTH — arperaTHbIX
COCTOSIHUM BOJIbI



JleMoHCTpanuu
1 Habmronenne OpOYHOBCKOTO JBUKCHHS
2 Habmonenue muddysun

3 Ha6J'IIO,I[eHI/IC HBHGHHﬁ, 06T>$ICH$II-OH_[I/IXCH IIPUTSAXKCHUEM WA
OTTAJIKMBAHUECM 4aCTHII BCIICCTBA

JIaboparopHbie pabOTHI ¥ OIBITHI

1 Onenka guamerpa aroMa METOJOM  pAgoB  (C
UCTOJIb30BaHuEM (poTorpaduii)

2 OmbITHI IO HAOMIOACHUIO TETNIOBOTO PACIIUPEHHS Ta30B

3 OnbITEl O OOHAPYXKEHUIO ACUCTBUS CHUJI MOJEKYJISPHOTO
HPUTSHKESHUS

Paznen 3. JIBmkeHHE U B3aUMOJCHCTBHUE TCII

Mexannyeckoe ABUKEHUE PaBHOMEpPHOE M HEPAaBHOMEPHOE
neukeHne Ckopocte CpelHsAsl CKOPOCTh IPU HEPABHOMEPHOM
JBHKeHNH Pacuér nmyTh U BpeMEHH JIBUKECHHUS

SIBnenue uHepuuu 3akoH MHepuuu B3aumoeicTBue Ten Kak
MpUYMHA W3MEHEHHUs CKOPOCTHU JABWXKEHHUs Ten Macca kak Mepa
uHeptHocTH Tena IlnotHocTh BemectBa CBsI3b IUIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eMHUIIe 00BhEMA BelllecTBa

Cuna kak XxapakTepucTtuka B3aumojeiictBus ten Cuia
yupyroctu U 3akoH ['yka H3mepeHue cuibl ¢ IOMOLIBIO
JUHaMoMeTpa fIBlieHne TATOTeHUs U cuia TsokecTd Cuiia TSKeCTH Ha
npyrux nmnaHerax — Bec Tema Hesecomocts CrokeHue cui,
HaIpaBJIEHHBIX 1O OAHOM mnpsiMoil PaBHoxelicTByromas cuin Cuma
TpeHus TpeHue CKOIbXKEHUSA U TpeHUe NOokos TpeHue B Npupoie u
TEXHUKE

JlemoHCcTpanuu

1 HabntoieHne MexaHu4ecKoro ABMKEHUS Tea

2 U3mepeHue CKOpOCTH MNPSMOJIMHEWHOTO JBHXKEHMS

3 HaGnromeHue siBICHUS HHEPIIAU

4 HabmiozileHne HM3MEHEHUS CKOPOCTH NpU B3aUMOCHCTBUHU

TeN
5 CpaBHeHHE Macc 10 B3aUMOACHCTBHUIO TET
6 CnoxeHue cuil, HalpaBJICHHBIX 110 OJHOM MpAMO



JIaboparopHbie pabOTHI ¥ OIBITHI

1 Onpenenenre CKOPOCTH PABHOMEPHOTO ABUKEHUS (IIapHKa
B JKUJKOCTH, MOJIEIIN AJIEKTPUUECKOTO aBTOMOOUIIS U T 1T )

2 OmpeneneHue cpeiHel CKOPOCTH CKOJIbKEHUs OpycKa Win
1IapuKa 110 HAKJIOHHOMN IIJI0CKOCTH

3 Ormpenenenue MIOTHOCTUA TBEPIOTO Tena

4 OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PaCTSKEHUS
(medopmanium) MPy>KUHBI OT MPUITIOKEHHON CHJIBI

5 OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHHS
CKOJIbKEHUSI OT Beca Tejla M XapakTepa COINpPHUKACaroIIMXCs
MOBEPXHOCTEN

Paznen 4. [aBienue TBEPABIX TEJ, >KUAKOCTEH W Ta30B

Hasnenne CriocoObl yMEHbILIEHUSI U YBEIMYEHUS JaBJICHUS
JlaBnenue raza 3aBUCUMOCTh JaBJE€HHUS Ta3a OT o00BEMa,
temneparypsl [lepenaua naBiaeHust TBEPABIMHU TEIaMU, )KUJIKOCTIMU
u razamu 3akoH [lackans [THeBMaTHuUeckue MalIMHBI 3aBUCHMOCTD
TaBIICHUS] JKUIKOCTH OT TIYOMHBI [ MApOCTaTHUECKHI MapasoKc
CooOmraromuecs cocyabl [ uapaBinyeckue MeXaHu3Mbl

Atmocdepa 3emnu u arMmocdepHoe napieHue IIpuyunb
CYLIECTBOBaHMs BO3AYIIHOW oOomouku 3emiu OmnbiT Toppuuerniu
W3mepenune armochepHOro NaBieHUsT 3aBUCHMOCTH aTMOC(HEPHOTO
JaBJICHUS OT BBICOTHI HaJ ypoBHEM Mopsi [Ipubopsl 11 usmepenus
aTMOC(EpHOTO TaBJICHUS

JlelicTBuEe KUIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TEJO
BrrtankuBatomiast (apxumenosa) cuia 3akoH Apxumena [lnaBanue
ten Bo3znyxonnaBanue

JlemoHCcTpanuu

1 3aBrcUMOCTb J1aBlieHUs raza oT Temmepatypsl 2 [lepegaua
JABJICHUS KUAKOCTHIO U Ta30M

3 Coobmaroruecs cocy bl 4 ['uapaBaudeckuii mpece

5 IlposiBenue neicTBrs aTMOC(HEPHOTO AaBICHHS

6 3aBHCHMOCTh  BBITAJIKHBAIONICH CHWIBI OT 00BEMa
MOTPY>KEHHOM YaCTH TeJa U MIOTHOCTU KUIKOCTH

7 PaBeHCTBO BBITAJIKWBAIOIICH CHUJIBI BECY BBITECHEHHOM
KUAKOCTU

8 VYcnoBue niaBaHus TEN: MJIaBaHUE WM MOTPYKEHUE
T€J B 3aBUCUMOCTHU OT COOTHOILIEHUS TUIOTHOCTEH TeJa U KUIKOCTH

8



JIaboparopHbie pabOTHI ¥ OIBITHI

1 UccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa
MIOTPY>KEHHOM B JKUJIKOCTb YaCTH TeJIa

2 OmpenencHUe BHITATKUBAIOMICH CHJIBI, JCHCTBYIONIEH Ha
TEJIO, NOTPYKEHHOE B JKUJIKOCTh

3 IlpoBepka HE3aBHCHUMOCTH BBITAIKUBAIOLIEH  CHJIBL,
JICHCTBYIO- IIEN HA TEJIO B AKUJIKOCTH, OT MACChI TeJla

4 OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD
BBITAJIKABAIOLICH CUJIbI, JEHCTBYIOLIEH HA TEJIO B JKUIKOCTH, OT
00bEMa MOrpyXEHHOM B KHUAKOCTh YacTH Teja M OT IUIOTHOCTHU
KUIKOCTU

5 KoHcTpyupoBanue apeomerpa WIM KOHCTPYHUPOBaHHUE
JIOJIKU U OTIPEAEIIEHUE €€ TPY30IMIOIbEMHOCTH

Paznen 5. Pabora u MomHOCTE. DHEPTHUs

Mexannueckas pabora MoIiHOCTb

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IIOCKOCTb
IIpaBuiio paBHOBecus pblyara lIpuMeHeHue npaBuiia paBHOBECHUS
ppluara k Onoky «3osotoe mnpaBwio» MexaHuku KIIJ[ mpocTsix
MexaHu3MoB [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE

Mexannueckass sHeprus Kunernueckas M NOTEHLMAIbHAs
sHeprus lIpeBpallieHre OZHOTO BHJIAa MEXAaHUYECKOW DHEPrUU B
Ipyroil 3aKOH COXPAHEHUs YHEPTUH B MEXaHUKE

JleMoHCcTpauuu

1 IIpumepsl IPOCTHIX MEXAHNU3MOB

JlabopaTopHbIie pabOThI U OTIBITHI

1 Ompenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM
JBWKEHUHU TeJla M0 TOPU30HTAIILHON TTOBEPXHOCTH

2 VccnenoBaHue yCIIOBUI paBHOBECHUS pblyara

3 Usamepenne KI1J] HakJIOHHOH TUIOCKOCTH

4 NzyueHue 3aKOHA  COXpPaHEHUS  MEXaHWYECKOU
SHEPTrUu



8 KJacc
Pasznen 6. TeruioBele sIBIIEHUSA

OCHOBHbBIE  TOJIOKEHHMS  MOJIEKYJIIPHO-KMHETUYECKOM  Teopuu
CTpoeHMs BemecTBa Macca U pasMepbl aTOMOB M MOJIEKYd OIIBITSHI,
IIO/ITBEP K IAIOLINE OCHOBHBIE MI0JIO’KEHUS MOJIEKYJIIPHO-
KMHETUYECKOW TeOpun
Mogenu TBEPAOTO, XKHUAKOTO U Tra3000pa3HOr0 COCTOSIHUN
BemectBa Kpucrammueckue u  amopdubeie Tena OObsicHeHUE
CBOMCTB T'a30B, KUJAKOCTEH U TBEPIBIX TEJI HA OCHOBE IIOJIOKECHUU
MOJIEKYJISIPHO-KUHETHYECKON Teopun CMauyMBaHHE U KallMJUISIPHBIC
sBJieHUs TemnioBoe pacliupeHue 1 cxxaTue
Temnepartypa CBs3b TEMIIEPATYpPHI CO CKOPOCTHIO TEIIIOBOTO
JIBUKEHMSI YACTHII
Buytpennsas sHepruss CrocoObl H3MEHEHHS BHYTpPEHHEH
SHEpruM: TeIlonepenaya M coBeplieHue paboTbl  Bumbl
TEIUIONEepe1aun: TEMJIONPOBOJHOCTD, KOHBEKLINS, U3Ty4CHHUE
KommyecTBo TEmuoTel YaenbHas TEIUIOEMKOCTh BELIECTBA
TennooOMeH M TemjaoBOe paBHOBECHE YPaBHEHHE TEIJIOBOIO
Oananca IlmaBieHne m OTBepIEBaHHE KPUCTAJUIMYECKUX BEIIECTB
VYnenbHas Temiora IuiaBiaeHus IlapooOpa3oBaHue M KOHJEHCALUS
Ucnapenne Kunenne VYnenpHas TemioTa napooOpa3oBaHUs
3aBUCUMOCTh TEMIIEPATYphl KUIIEHHUSI OT aTMOC(HEPHOTO JJaBIICHUS
Bnaxxnocts Bo3ryxa
DHeprus TomauBa Y iejbHasl TeII0Ta CrOpaHus
[Tpuniuns! padots! TemnoBbix Aurateneit KIIJ Temmosoro
nsurarens TenaoBble ABUTaTeNN U 3allUTa OKPYXKaroIIe cpeibl
3aKOH COXpaHEHMsI U NPEBPAIECHUS YHEPTUU B TEIUIOBBIX
mpoueccax
JleMoHCcTpauuu
1 HaGmonenue OpoyHOBckoro nswxkenus 2 HaOnronenwe
mddy3un
3 HabOmionenue sBIEHWH CMaYMBaHUS M KaWJUIIPHBIX
SIBJICHUU
4 HaGnroeHue TemIoBOro paciiupeHust Tei
5 M3meHeHue naBiieHUs rasa MpH U3MEHEHHU 00BbEMa IMpH
HarpeBaHuM WIN OXJIaKIECHUU
10



6 [IpaBuia u3MepeHus TemrnepaTypsl
7 Bunpl Terionepenayn
8 OxnaxaeHue Mpy COBEPIICHUH pabOThHI

9 HarpeBaHue npu COBEpIICHUH PaOOThHI BHEITHUMH CUIIAMU
10 CpaBHEHUE TEILUTOEMKOCTEHN pa3IMUHbIX BEIIECTB

11 HaOnronenue KUneHus

12 HaGnroaeHne mocTOSHCTBA TEMIIEPATyPhl IPH IJIaBICHUU
13 Mopenu TeraoBbIX JBUTATENICH

JIaboparopHbie pabOThI U OIBITHI

1 OmnpiThl 10 OOHAPYKEHUIO ACHCTBUS CHUIJI MOJEKYJISIPHOTO
MPUTSHKEHUS

2 OmnbITHI 110 BRIPAIIMBAHUIO KPUCTAIIOB TIOBAPEHHOW COMU
WM caxapa

3 OmbITEI 1O HAOJIOJCHUIO TEIUIOBOTO PACIIMPEHUS Ta30B,
KUJKOCTEH U TBEPABIX TeEIl

4 OmnpeneneHue NaBjeHMs BO3aAyXa B OaJUIOHE IIMPUIIA

5) OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIAXKICHUS

6 IIpoBepka THNOTE3bl JTUHEHHOW 3aBUCUMOCTH JJTUHBI
CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKON TpyOKe OT TeMIlepaTyphl

7 HaOnroneHue M3MEHEHUs BHYTPEHHEH 3HEpruu Tena B
pe3ynbTaTe Teronepeaadn U paboThl BHEIIHUX CHJ

8 UccnenoBanue sBlieHUs TEINIOOOMEHA MPU CMEUTUBAHUU
XOJIOJTHOW Y TOpsTYE BOBI

9 OmpeneneHue KOJIMYECTBA TEIJIOTHI, TOTYYEHHOTO BOJAOMN
MIPU TETUIOOOMEHE C HarpeThIM METAJUTHUYECKUM ITUITHHAPOM

10 Ompenenenue yaenpHOM TemIOEMKOCTH BemlecTBa 11
Hccnenoanue npoiiecca ucnapeHus

12 OmpeneneHue OTHOCUTENHHON BIKHOCTH BO3ayxa 13
Onpenenenne yaeabHOW TEIUIOTHI MIJIABJICHUS JIbJa

Pazgen 7. DnexTpuueckrue U MarHUTHBIE SBJICHUS

Onektpuszanusi  Ten  J[Ba pojma  DJIEKTPUYECKUX — 3apsioB
BiaumopeiictBue 3apsokeHHbIX Ten 3akoH KynoHna (3aBUCHMOCTB
CUJIBl B3aUMOJICHCTBUS 3apSKEHHBIX TEJl OT BEJIWYUHBI 3aps0B U
PAcCTOSIHUSL MEXY TeJIaMu)
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DnekTpuyeckoe nosie HanpspkEHHOCTD 3JIEKTPUYECKOrO MOJIs
[IpyHIMI Cynepro3uLUU JIEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM
YpOBHE)

Hocurenun  snekTpuueckux  3apsAfaoB  DJIEMEHTapHbIN
anekTpuyeckuit 3apsa Ctpoenue atoma [IpoBOTHUKY U AUAIEKTPUKH

3aKOH COXpaHEHUsI ANEKTPUIECKOTO 3apsiia

DIIEKTPUUYECKUI TOK YcnoBus CYIIECTBOBaHUSA
BJIEKTPUYECKOr0 TOKa MCTOYHHMKHM TOCTOSSHHOro Toka JlehcTBus
ANEKTPUYECKOTO TOKa (TEIUVIOBOE, XHWMHYECKOE, MAarHUTHOE)
DNEeKTPUUYECKHUM TOK B JKUJIKOCTSX U ra3ax

Onekrprueckas nemnb Cuia Toka JIEeKTPUIECKOE HATIPSIKEHNUE
CornpoTuBiieHHE MPOBOJAHUKA Y ICIBHOE COMPOTHBICHUE BEIIECTBA
3akoH Oma s yuyactka nenu IlocienoBarenbHoe U napasuielibHOE
COCIMHEHHE MPOBOTHUKOB

PaGota 1 MOmIHOCTH 3yeKTpuYeckoro Toka 3akoH J[koyms—
Jlenna OnexkTpuyeckue LENU W NOTPEOUTENH DIEKTPUUECKOMN
sHepruu B ObITy KopoTkoe 3amMblkaHue

[locTtostHHbIE ~ MarHuThl  B3auMopeiicTBME  MOCTOSIHHBIX
MarHuToB MaruuTtHoe nosie MarautHoe nosie 3eMJIM U €ro 3HaYeHUe
st k3 Ha  3emuie OmbIT  Opcerena  MarHutHoe — ToJie
ANEKTPUYECKOTO TOKa lIprMeHeHue 31eKTpPOMArHUTOB B TEXHUKE
JlelicTBue  MarHuTHOrO TOJIsI HAa  TPOBOJAHUK C  TOKOM
DNEeKTpoABUTATEND MTOCTOSIHHOTO TOKa Ucnons3zoBanue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.

OneiTel @apazest SIBneHue 3JIEKTPOMArHUTHOW WHIYKIUU
[IpaBuno Jlennma  Onektporeneparop CmocoObl  MOMy4eHUS
ANEKTPUYECKON HHEPrUM DIJIEKTPOCTAHIIMM Ha BO300HOBISEMBIX
HMCTOYHUKAX SHEPTUU

JlemoHCcTpanuu

1 DnexTpu3zamnus Ten

2 JlBa poda 2JIEKTPUYECKUX 3aps0B U B3aUMOJICHCTBUE
3apsKEHHBIX Tell

3 YerpoiicTBo Hu JIEUCTBUE 3JIEKTpOCKONa

4 49nexkTpocTaTU4ecKast MHIyKITUS

5 3aKOH COXpaHEHUs SJIEKTPUUECKUX 3aps/ioB

6 [TpOBOAHHKY M TUDIICKTPUKH
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7 MojaenupoBaHHe CUIIOBBIX JIMHUN AIIEKTPUYECKOTO TIOJISI

8 McTOUHMKH MOCTOSIHHOTO TOKA

9 JleicTBHS SJIEKTPUUECKOTO TOKA

10 DNEKTPUUECKUN TOK B JKUJIKOCTH

11 ["a30BbIi paszpsia

12 VI3mepeHue CUITbl TOKa aMIIepMETPOM

13 H3mepeHue 3IEKTPUYECKOTO HAIPSDKEHUS BOJIBTMETPOM

14 PeocraT 1 MarasuH COpOTUBIICHUM

15 B3aumoelicTBre NOCTOSHHBIX MAarHUTOB

16 MonenupoBaHue HEBO3MOXHOCTH pPa3JICICHHS MOJFOCOB
MarHuTa

17 MopenupoBaHue MAarHUTHBIX TIOJIEH  TOCTOSIHHBIX
MarduToB

18 OmsIT Opcrena

19 MarauTHoe€ 1oJie TOKa DJIEKTPOMarHUT

20 /[leiicTBHe MarHMTHOTO TIOJIS Ha MPOBOJHHUK C TOKOM

21 DnekTpoaBUTaTelb MOCTOSTHHOTO TOKA

22 ViccnenoBaHue SIBJICHUS DJIEKTPOMArHUTHOW HHTYKITUH.

23 Onebitel apanes

24 3aBUCHMOCTH HAIpaBJICHHUS WHAYKIIMOHHOTO TOKa OT
yCIIOBUIl €r0 BOSHUKHOBEHUS

25 DnexTporeHepaTop MOCTOSTHHOTO TOKA

JlaGoparopHble pabOThI U OTIBITHI

1 OmnbIThl 1O HAOMIOAEHUIO PJEKTPU3ALUH TEJI HHAYKIEH U
IIPU COIIPUKOCHOBEHUU

2 HccnenoBaHue JAEHCTBUS  3JEKTPUYECKOTO IMMOJSA  Ha
IMPOBOAHHKHU U AUIJICKTPUKU

3 COopka u mpoBepka pabOTHI JJIEKTPHUSCKOW  IICTIH
MIOCTOSIHHOTO TOKa

4 I3smepeHue 1 peryIupoBaHue CUiIbl TOKa

5 U3mepenue u peryiupoBaHue HapsHKEHUS

6.MccienoBanre 3aBUCUMOCTH CHJIBI TOKA, UIYIIEro 4epes
pPE3UCTOp, OT CONPOTUBIEHUS PE3UCTOPA U HANPSDKEHUS Ha
pe3ucrope
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7.O1BITHI, IEMOHCTPHPYIOLIHE 3aBUCUMOCTD 3JICKTPUIECKOTO
COMMPOTUBJICHHA NPOBOJHHKA OT €T0 JJIMHBI, INIOIIAAN IMOIMICPEUYHOTO
CeYeHHs U MaTepHraia

8.IlpoBepka  mpaBuiia  CJIOXKCHHS  HANPSHDKCHUH — 1pH
HOCJIEIOBATEIEHOM COSIMHCHHUH JIByX PE3UCTOPOB

9.IlpoBepka mpaBmia AJsl CHIbl TOKA IPH IMapaLICIbHOM
COCIIMHEHUH PE3UCTOPOB

100npenenenne pabOThI JIEKTPUIECKOTO TOKA, HIYIIETO
4epes3 pe3rcTop

11 OnpeneneHI/Ie MOIIHOCTH SJIICKTPHUICCKOI0 TOKa,

BBIJICJIIEMON Ha PE3UCTOpE
12V ccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO
yepes JIAMIOYKY, OT HAaNpsDKEHUS Ha Hell

13 Onpenenenune KII/1 narpeBarens

14.MccnenoBanue MarHUTHOTO B3aUMO/ICHCTBUS TOCTOSIHHBIX
MarHuTOB

15 M3y4yeHue MarHUTHOTO IOJISl IOCTOSIHHBIX MAarHUTOB IIPU
UX 00bETUHEHUH U pa3AeIeHUN

16 MW ccnenoBanue JeHCTBUSL 3JEKTPUYECKOTO TOKAa Ha
MarHMTHYIO CTPEJIKY

17.00bITBI,  I€MOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3alMOJCHCTBUS KaTyIIKA C TOKOM M MarHura OT CWIbl TOKAa U
HaIpaBJIEHUS TOKA B KaTyIIKe

18 M3yueHne nelcTBUS MAarHUTHOIO IOJIS HAa MPOBOJHUK C
tokoM 19 KoHcTpynpoBanue u n3ydeHne padoThI HIIEKTPOIBUTATENIS

20 MWMsmepenne KIIJ[ snexkTpoaBUraTenbHOM YCTaHOBKHU

21.00BITHl 10 HMCCIEAOBAHUIO SBJIEHUS 3JIEKTPOMArHUTHOM
MHIYKIHUH: HCCIIENIOBAaHUE HM3MEHEHMM 3HAUEHUS WM HaIpaBJICHUS
MHIYKIIMOHHOTO TOKa

9 kaace

Paznen 8. Mexanndeckue siBIECHHS

Mexannyeckoe aBwxeHue MartepuanbHas Touka Cucrema
orcuéTa OTHOCUTEIBLHOCTh MEXAHUUECKOTO JIBJKEHUS PaBHOMEpHOE
psIMOJIMHENHOE  JBMKeHHME HepaBHOMepHOE NIPAMOJIMHEWHOE
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neukenne CpenHssi W MTHOBEHHass CKOpPOCTh Tela IpH
HEPaBHOMEPHOM JIBHXKCHUH

Yckopenue PaBHOYCKOpEHHOE MPSMOJUHEHMHOE [BUKEHUE
CBoboanoe nagenue Onbitel ["anunes

PaBHoMepHOE nBHXKEHUE 1O OKpykHOCTH [lepron u yacrota
obpamienus Jluneitnas u yriaosas ckopoctd LleHTpocTpemurenbHoe
YCKOpEeHHE

[Tepsriii 3akon Hprorona Bropoit 3akon Herotona Tperwmit
3akoH Herotona [IpuHnun cyneprno3unuu cut

Cuna ynpyroctu 3akoH ['yka Cuna TpeHus: cuja TPEHHs
CKOJIb>KEHUSI, CUJIAa TPEHUS TIOKOS, APYTUe BUAbI TPEHUS

Cuna TsKECTH M 3aKOH BCEMHUPHOI'O TATOTEHUS Y CKOpEHHE
cBoOoaHoro maaenus JImxenue miaaHer BOkpyr CounHia

IlepBasi kocMuyeckass ckopocTb HeBecoMOCTb M meperpysku

PaBHOBecue MarepraibHOM TOUKH. AOCOIIOTHO TBEPOE TEIO
PaBHoBecue TBEPAOrO TEIa € 3aKpPEIUIEHHOW OChIO BpallleHUs
MowmenT cunsl LleHTp TsKECTH

Nmnynbc Tena. 3menenne umnynbca. ViMiyibe cuiibl. 3aKoH
coxpaHeHus umnyibca. Peaktusnoe nsuxenue (MC)

Mexanunueckasi pabota ¥ MOIIHOCTb. PaboTa cui TsKeCTH,
yrnpy- roctu, TpeHusi Cs3p 3Hepruu u pabotsl. [loTeHunanbHas
JHEprusi  Tejla, IMOJHATOrO  HAajJ  TOBEPXHOCTBIO  3E€MIIM.
[ToTenumanpHas 3HEprus C:KaTol NpykuHel KuHeTnueckas 3Heprus
Teopema 0  KHHETHYECKOM DHEpPruM  3aKOH  COXPaHEHHUs
MEXaHUYECKON YHEPTUU

JlemoHCcTpanuu

1  HabOmrogeHwe ~ MeXaHMYECKOTO  JIBMOKEHUS — Tena
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA

2 CpaBHeHUeE IyTel M TPACKTOPUH IBHKEHHUS OJTHOTO M TOTO
K€ TeJla OTHOCUTEIBHO PAa3HBIX TEJl OTCUYETA

3 H3mepeHHne CKOPOCTH M YCKOPEHHS TMPSMOJIMHEHHOTO
JBYKEHUS

4 VccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOTO JIBMKEHUS

5.HaGmonenne aBMKEHUs Tea Mo OKPY>KHOCTH

6.HabGnronenne MeXaHMUECKUX SIBICHHM, MPOMCXOIAIMIUX B
cucreMe orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM
JBUKEHUH OTHOCUTENIbHO KaOuHeTa (QU3NKU
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7 3aBUCHMMOCTh YCKOpPEHHS Tela OT Macchl Tela |
JNEUCTBYIOLIEH HA HETO CHJIBI

8 HabmroneHne paBeHCTBA CUJI TTPU B3aUMOICHCTBHH TEJ

9 U3meHeHue Beca Tella IPH YCKOPEHHOM JIBUKEHUHT

10 Ilepenaua ummynbca Mpu B3aUMOJICHCTBUU TEI

11 ITpeoGpa3zoBaHus SHEPTUH TTPH B3aUMOICHCTBHH TEI

CoxpaHeHne UMITyJbCa MPU HEYIPYTOM B3aUMOJICHCTBUN

12 CoxpaHeHwe wuMITyllbca TpH aOCOIIOTHO YIPYroM
B3aUMOJECHCTBUU

13 HabnroneHre peakTHBHOTO JBUYKCHUS

14 CoxpaHeHue MEXaHWYECKOW SHEPrHMH MPH CBOOOIHOM
nagenuu 16 CoxpaHeHHE MEXaHWYECKOW 3HEPIuM NpU JBUKCHUU
Teja Moj JeHCTBUEM MPY>KUHbI

JlabopaTopHbIie pabOTHI U OIBITHI

1 KoHcTpyupoBaHue TpakTa Al pa3roHa U JalibHEHIIero
PaBHO- MEPHOTO JIBUKCHUS IIAPHKA UITH TEJICKKH

2.0mnpeneneHue cpeiHel CKOPOCTH CKOJBXKEHHs OpyCcKa WK
JBIDKEHUS IApUKa 10 HAKIIOHHOM TIOCKOCTH

3.0mnpeneneHne YCKOPEHUsS Tella MPH PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH

4 VccnenoBaHue 3aBHCUMOCTH IIyTH OT BpPEMEHH TIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH

5 [IlpoBepka THIOTE3BI: €CIM TPH PaBHOYCKOPEHHOM
JBI)KEHUH 0€3 HayaJllbHOW CKOPOCTH IYTH OTHOCATCS KaK psJ
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME TIPOMEXKYTKH BPEMEHHU
OJTMHAKOBBI

6 MccnenoBaHue 3aBUCUMOCTH CHUJIbI TPEHHSI CKOJILKEHUS OT
CHJIBI HOPMAJIHOTO JAAaBJICHUS

7 Ompenenenue KodhUIIMEHTa TPEHHUS CKOJIBXKEHUS &
Onpenenenne xECTKOCTH MPYKUHbI

9.0mpenenenre pabOThl CUJIBI TPEHUS MPU PaBHOMEPHOM
JIBMKEHUH TeJla TI0 TOPU30HTAILHON MOBEPXHOCTH

10 Omnpenenenne pabOTHl CHJIBI YIPYTOCTH TPH TOABEME
rpy3a ¢ UCIOJIb30BaHUEM HEMOIBM)KHOTO U TIOJIBHIKHOTO OJIOKOB

11 M3yuenue 3akoHa COXpaHEHHs] SHEPTUU

Paznen 9. Mexanuueckue kojaeOaHus U BOJTHbI
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KonebarenbHoe nBmwkeHrne OCHOBHBIE XapaKTEPUCTUKH
KojeOaHWii: Tepuoja, YacToTa, amIuIuTyna MaTeMaTudecKud wu
MPY>KUHHBIA MasTHUKU [IpeBpaienne sHEpruu nMpu KojiedaTeTbHOM
JIBI>KCHUH

3aryxatomue  KoiebaHus — BwIHYyXKaAeHHBIE — KoJieOaHUs
Pe3zonanc Mexanndeckue BoiHBI CBOWCTBA MEXaHMYECKHUX BOJH
[IpononbHbIE M TIONEpeYHbIE BOJIHBI J[JIMHA BOJHBI U CKOPOCTH €€
pacupocTpaHeHus MexaHudeckue BOJHBI B TBEPAOM  TellE,

celiCMUYECKHEe BOJTHbI

3Byk I'poMKOCTh 3ByKa M BbicOTa ToHa OTpa)keHHE 3ByKa
WNHudpa3Byk U ynbTpa3sByk

JlemoHCcTpanuu

1 HabGuronenue koaeGaHMii Te oA 1eHCTBUEM CHIIBI TSXKECTH
Y CHJIBI YIIPYTOCTH

2 Habmronenue konebaHuii rpy3a Ha HUTU U Ha MIPYKUHE 3
HaGimtoienne BBIHYKICHHBIX KOJICOAHUI 1 pe30HaHCa

4 PacripocTpaHeHHE IPOAOJIBHBIX U IMONEPEYHbIX BOJH (Ha
MOJIETIH )

5 HabmtoneHne 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6 AKYCTUYECKHI1 pe30HaHC

JlaGopaTopHbIe pabOTHI U OIBITHI

1  Onpenenenune 4YacToThl U Iepuoja  KosneOaHUM
MaTeMaTHYeCKOro MasiTHUKA

2.0mnpeneneHne 4acToThl U Mepuo/ia KojeOaHui npyKMHHOTO
MasiTHUKA

3.UccnenoBanue  3aBUCMMOCTH  HiepuoAa  KoseOaHUil
MIOJIBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH

4 UccnenoBaHue 3aBHCUMOCTH  TMepHoja  KoieOaHui
MPY>KHHHOTO MasiTHUKA OT Macchl rpys3a

5.IIpoBepka He3aBUCHUMOCTH Iiepuoja KojeOaHUHl TIpy3a,
MOJIBEIIEHHOTO K HUTH, OT MacChI Tpy3a

6 OnbIThl, JIEMOHCTPUPYIOIIKME 3aBUCHUMOCTb IepHoJa
KoJIeOaHWH TIPY’)KHHHOTO MasiTHHKA OT MAacChl Tpy3a M JKECTKOCTH
MIPY>KUHBI

7 V3MepeHue yCKopeHHs CBOOOIHOTO TaIeHUs

Paznmen 10. DrekTpoMarHuTHOE TOJIE M 3JIEKTPOMArHUTHBIE
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BOJTHBI

DJIEKTPOMarHuTHOE  TOJE€  DJEKTPOMArHUTHBIE  BOJIHBI
CgoiicTBa 3JeKTpoMarHuTHbIX BOJIH [IIkama 37J€KTpOMarHUTHBIX
BOJIH Vcnosib30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3U

OnektpomaruutHas — npupoga cBeta CKopocTh — cBeTa
BoustHOBBIE CBOIICTBA CBETA

JleMoHcTpanuu

1 CBolicTBa 371€KTPOMarHUTHBIX BOJIH

2 BonHoBbI€ cBolicTBa cBeTa JJabopaTopHbie pabOTHI U OIBITHI

3 M3y4yeHue CBOWCTB JICKTPOMATHUTHBIX BOJIH C TOMOIIBIO
MoOUIBHOTO TenedoHa

Pasznen 11. CBeToBEIE SIBIEHUSI

JlyueBass monens cera Mcerounuku cserta IIpsmonuneitHoe
pacnpoctpanenue cBera 3armenus Conuna u Jlyner OTpaxenue
cera [limockoe 3epkaio 3aKOH OTpaKEHHS CBETa

[Ipenomiienue cBera. 3akoH mpenomiieHus cpera. [lomHoe
BHYTPCHHEE  OTpaXCHHE  CBeTa. VICmojp30BaHWE  TOJIHOTO
BHYTPEHHEI0 OTPa)KEHHUS B ONTHYECKUX CBETOBO/IAX.

Jlunza. Xox nydeir B JuH3e. OnTHYecKas CcUCTEMa
doroanmnapara, wmukpockona u Teneckona (MC). ['maz kak
OIITUYECKasi cucTeMa. bIn30pyKoCTh U JaTbHO30PKOCTb.

Paznoxxenune OGenoro ceera B crnekTp. OmnbiThl HbloToHA.
CroxeHune CrieKTpajbHBIX [[BETOB. Jlucmepcus cBera.

JleMoHCcTpauuu

1. [IpsmonnHeHOE pacCIpOCTPAHEHUE CBETA.

2. OtpaxeHnue cBera.

3. [Tonyuyenne n300pakeHU B IJIOCKOM, BOTHYTOM U
BBIITYKJIOM 3€pKaJlax.

4. IIpenomiienue caera.

5. OnTHyeckuil CBETOBO.

6. Xox mydeid B COOMPArOIIeH JTNH3E.

7. XoJ Jlydel B pacCEeUBAIOLICH JINH3E.

8. [Tonyuenune n300pakxeHUi C MOMOIIBIO JIHH3.

9. [Tpuniun neiictBus ¢oroanmnapaTa, MUKPOCKONA U
TEJIECKOIA.

10. Mogens rnasza.
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11. Pasnoxxenue 6emoro cBera B CIIEKTP.

12. [Tony4yenue Oenoro cBeTa HpU CIOXKEHUU CBETa
Pa3HbIX [[BETOB.

JlaGopaTopHbIie pabOTHI U OIBITHI

1. HccrnenoBanne  3aBUCUMOCTH  yIyla  OTPaKEHUS
CBETOBOI'O JIy4a OT YIJla NaJeHHUs.

2. N3ydenue xapakTepucTHK N300pakeHus MpeIMeTa B
IJIOCKOM 3€pKajie.

3. HccrnenoBanne 3aBUCUMOCTH  yIjia  MPEJIOMIICHHUS
CBETOBOI'O JIy4a OT YIJla aJeHUs Ha TPAHULIE «BO3yX—CTEKIION.

4. [Tonrydenne n300pakeHuii ¢ TOMOIIBIO COOMpArOIIeit
JIMH3BL

5. Omnpenenenne (GOKYCHOTO PACCTOSHUS M ONTHYCCKON
CHJIBI COOMpAIOIIEH JINH3HI.

6. OnbITHI 110 Pa3yIoKEHUIO OEJIOTr0 CBETA B CIEKTP.

7. OnbITHl 110 BOCHPUATHIO I[BETA IPEIAMETOB MPU HX

HaOJIIOICHNH Yepe3 IBETOBbIE (DHUIBTPHI.

Pasznen 12. KBanToBbie sABiI€eHUS

OmnpiTel Pesepdopna u mmanerapaas Mojens aroma. Mozaenb
atoMa bopa. Mcnyckanue M HOTJIOLIEHUE CBETa aTOMOM. KBaHTHI.
JInHelyaTple CIIEKTPBI.

PagnoaktuBHOCTh. Anbda-, Oera- U ramMma-U3JIy4eHUs.
Crpoenue atoMHoro sjapa. HykinoHHas Mozenb aToOMHOTrO sjpa.
N3oromnsl.

PanuoaxkTtuBHble mpeBpamieHus. llepuon  mosypacmana
aTOMHBIX SIIED.

SAnepHble peakuuu. 3aKOHBI COXpaHEHHUsS 3aps0BOTO U
MaccOBOI'0 YMCE. DHEPrusl CBA3M aTOMHBIX sAnep. CBs3p mMacchl U
sHepruu. Peakiuu cuHTe3a u jaeneHus sjaep. VIcTouHMKM >Hepruu
Comnnna u 38631 (MC).

SnepHas sHepretuka. JIelcTBUS paguOaKTUBHBIX U3I1y4YECHUN
Ha xuBble opranu3msl (MC).

JleMoHCcTpanuu

1. CrieKTphl U3ITy4eHUS U MOTJIOMICHUS.

2. CrieKTphl pa3MyYHBIX Ta30B.

3. CrnexTp BoJopo/a.

4 Habmonenue TpekoB B kamepe BuibcoHa.
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5. PaboTta cuéTunka HOHU3UPYIOMIUX U3TyUYCHUMN.

6.Peructpaniuss  u3NydeHUsT NOPUPOJHBIX MHUHEPAIOB U
IIPOAYKTOB.

JIaboparopHbie pabOTHI U OIBITHI

1.HaGmroteHne CIUTONTHBIX M JIMHEWYAThIX CIEKTPOB H3Tyde
HUSL.

2.WccnenoBanue TPEKOB: U3MEPEHUE SHEPTUN YaCTHUIIbI
110 TOPMO3HOMY ITyTH (TI0 poTOrpadusim).

3.M3mepenue paaroakTUBHOTO GoHA.

[ToBTOpUTENHEHO-0000IIAIONINI MOTYTH

IToBTOpUTENBEHO-0000IIAIOIMIT MOy b IpEIHA3HAYEH JUIs
crcTeMaTH3aluy U 0000IIEHUS IPEIMETHOTO CO/ICPKAHMS U OIBITa
JesITeIbHOCTH, IPHOOPETEHHOTO IPU U3YUYEHUH BCETo Kypca (hU3MKH,
a TaKkKe UIA TMOATrOTOBKM K OCHOBHOMY TOCYZapCTBEHHOMY 9K-
3aMeHy 1o (u3MKe A1 00YJaroIMuXcsl, BEIOPABIIMX ATOT Y4eOHBIH
peMeT.

Ilpy  u3yyeHUM  JAQHHOTO  MOXYJS  pealu3ylTcs WU
CHCTEMAaTH3HPYIOTCS BHJIBI JEATEIBHOCTH, HA OCHOBE KOTOPBIX
o0ecrneynBaeTcsi JTOCTHKEHUE IPEIMETHBIX M METalpeAMETHBIX

TUTAHUPYEMBIX pe3yinbTaToB o0ydJeHus, dopmupyercs
€CTECTBEHHO-HAay4Hasi TPAMOTHOCTb: OCBOCHHME HAyUHBIX METOJIOB
WCCIICIOBaHMS SIBJICHUI TIPUPOBI M TEXHUKH, OBJIAJICHHE YMEHUSIMHU
OOBSICHATh (PU3UUECKUE SBICHMS, TMPUMEHSS MOJYUYECHHbIE 3HAHUS,
pemaTh 3a/1a4d, B TOM YHCJIe KAaUeCTBEHHBIEC U SKCIIEPHUMEHTAIbHBIE.

[IpuHIMNIUATBHO ~ JIEATEIBHOCTHBIM ~ XapakTep JaHHOIO
pazzjena peanm3yeTcss 3a CU€T TOro, YTO Yy4Yalluecs BBIMOJHSIIOT
3aJJaHMs, B KOTOPBIX MM IMpeajaraercs: Ha OCHOBE IOJYYEHHBIX
3HaHUI pacro3HaBaTh U HAYYHO OOBSICHITH (YU3NUECKHE SBICHUS B
OKpY>Karollel Mpupo/ie U MOBCEeITHEBHON KHU3HH;

UCIOJIb30BaTh HAyYHbIE METOBI UCCIIEAOBAHUS (HPU3UUECKUX
SBIICHWI, B TOM 4YHUCIIE JJS TPOBEPKH THUIOTE3 M TIONYYEHHS
TEOPETUYECKHX BBIBOJIOB;

OOBSACHATD HAay4YHBIC OCHOBBI HanOoJIee BaXKHBIX ,[[OCTI/I)KCHI/Iﬁ COBPEMCHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IMPAKTUYICCKOI'0 UCII0JIb30BaAHUA PA3JIMIYHBIX
HCTOYHHUKOB SHCPIUU HA OCHOBC 3aKOHA MNPCBPALICHNUA U COXPAHCHHS BCCX
HU3BCCTHBIX BUJI0B SHCPIUH.
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2. IINTAHUPYEMBIE  PE3VJIbTATBI  OCBOEHUA
YYEBHOTI'O ITPEJJMETA «®U3UKA»

Wzyuenne yuebnoro mpeamera «®dPusmka» Ha ypoBHE
OCHOBHOro  oOmero  o0Opa3oBaHusi  JIOJDKHO  OOecreurBaTh
JOCTUKEHHE  CIENYIOIIMX JINYHOCTHBIX, METalnpeIMETHBIX U
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3VYJIbTATHI

[TaTpuoTnueckoe BOCIUTAHUE:!

—TIpOSIBJICHUE HHTEpeca K MCTOPUU U COBPEMEHHOMY
COCTOSIHMIO POCCUHCKOM (PU3NUYECKON HAYKH;

—IICHHOCTHOE OTHOILIEHUE K JOCTHXEHHUSIM POCCUHUCKUX
y4€HBIX (PU3HUKOB.

['paxnanckoe 1 JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE!

—TOTOBHOCTh K AaKTHBHOMY YYacTUIO B OOCYXIEHUU
OOIIIECTBEHHO- 3HAYUMBIX M OJTHYECKUX NpoOJeM, CBA3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JOCTUKCHUM (PU3UKU;

—OCO3HaHUE BaXXHOCTU MOPAJIBHO-3TUYECKUX MPUHLHUIIOB B
NEeSITeNIbHOCTH YU4EHOTO.

DcTeTnuecKoe BOCIIUTaHUE:

—BOCIIPHUATHE 3CTETUUYECKUX KauecTB (PU3NUECKON HayKu: e
FapMOHUYHOTO MIOCTPOEHUS], CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH.

[lenHOCTH HAYYHOI'O IO3HAHUS:

—OCO3HaHUE IIEHHOCTH (U3MYECKON HAyKM KakK MOIIHOIO
WHCTPYMEHTAa T[O3HAaHUS MHUpPa, OCHOBBI pa3BUTUSA TEXHOJIOTHH,
BAJKHEW- IIEN COCTABIIAOUIEH KYJIBTYPBI,

—pa3BUTHE Hay4yHOM JIOO03HATENBPHOCTH, MHTEpeca K
HCCIIEIOBATEIbCKOM 1€ATEIbHOCTH.

@dopmupoBaHuEe KyIbTYphl 3J0pOBbS M HMOLMOHAIBHOTO
Onaromnony4usi:

—OCO3HaHUE IEHHOCTH Oe30macHOro oOpas3a KHU3HH B
COBPEMEHHOM  TEXHOJOTMYECKOM MHpE, BaKHOCTH  IpaBHI
0e30macHOrO IOBEJEHUS Ha TpPaAHCIOpTe, Ha JOporax, cC
ANEKTPUYECKUM U  TEIJIOBBIM OOOPYJOBAaHMEM B JOMAaLIHUX
YCIIOBHSIX;

—chOpMHPOBAHHOCTh HaBbIKA pedIeKCrn
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TpynoBoe BocIuTaHue:

—AaKTUBHOE YYacTHE€ B pEIIEHUM NPAaKTUYECKUX 3anad (B
pamMKax CeMbH, UIKOJIbl, TIOpOAa, Kpas) TEXHOJOTMYECKOW H
COLMAJIbHOW HAIIPABICHHOCTH, TpPeOYIOIIMX B TOM YHCIE U
¢bu3nIeCcKuX 3HAHUH;

—MUHTepeC K IPAaKTUYECKOMY H3Yy4eHHUI0 mpodeccuii,
CBSI3aHHBIX C (PUBUKOIA.

DKOJIOTHYECKOEe BOCITUTAHHUE:!

—OpHUEHTaLUsl Ha MNpUMEHeHHE (U3MUECKUX 3HAHUU IS
peuieHus 3agad B 00JacTU OKpY’KaloLIEH Cpenbl, IUIAHWPOBAHMS
IIOCTYIIKOB M OLEHKM HX BO3MOXHBIX IIOCICACTBUH  JUIA
OKpY>Karollen Cpeibl;

—OCO3HaHUe IJI00aJbHOIO  XapakTepa 3KOJOTHYECKUX
po0JIeM U IMyTeH uX pereHus.

Ananranus 00yd4aromerocss K HW3MEHSIOIIMMCS YCIOBHUSAM
COLIMAJIbHOW U IPUPOJHON CPEBL:

—TOTpeOHOCTh BO B3aUMOACWCTBUU TPH  BBITOJHEHUU
UCCIIEIOBAaHUM M NPOEKTOB  (hU3MYECKON  HAIpaBIEHHOCTH,
OTKPBITOCTD OIBITY ¥ 3HAHUSM JIPYTHX;

—TIOBBIILIEHUE YpPOBHS CBOEH KOMIIETEHTHOCTH uepe3
[IPaKTUYECKYIO JESITEIbHOCTD;

—TI0TpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HaHUM, B TOM
yucie (OpMyJIUpOBaTh WJEHU, MOHATHUS, TUIOTE3bl O (PUINYECKUX
00BEKTaxX U ABJICHUSAX;

—OCO3HaHUe  JAePUIMTOB  COOCTBEHHBIX  3HAHUH U
KOMIIETEHTHOCTE! B 00s1acTH (pU3MKH;

—IIJJAaHUPOBAaHUE CBOETO Pa3BUTHS B MPHOOPETEHUU HOBBIX
(bu3nUecKux 3HaHUH;

—CTpEMJICHUE aHAJIM3UPOBAaTh U BBIABIATH B3aUMOCBS3U
IpUPOJBI, O0IIECTBA U SKOHOMHUKH, B TOM YHUCIIE C UCIOIb30BAHUEM
(bu3NYeCKUX 3HAHUI;

—OIIEHKa CBOMX JEUCTBUM ¢ y4E€TOM BIMSHHS Ha
OKPY>KaloIIyI0 Cpey, BOZMOXKHBIX I100ATbHBIX MOCIECTBUMA.

METAIIPEJIMETHBIE PE3VJIbTATHI
VYHuBepcanbHbIE TO3HABATENIbHbBIE IEHCTBUS
Bba3oBrie Jormueckue aeiicTBU:
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—BBISBJIATh M XapaKTEPU30BaTh CYIIECTBEHHbIE IMPU3HAKU
00BEKTOB (SIBJICHHN ),

—YyCTaHaBJIMBATh CYIIECTBEHHBIH MpPU3HAK KIacCU(PUKAIIH,
OCHOBaHUS Jis1 0000IIEHHS U CPAaBHEHHUS;

—BBISBJIATh  3aKOHOMEPHOCTM M MPOTUBOPEYHUS B
paccMmarpuBaeMbIX (akTax, JaHHBIX U HAOIIOJCHHUSIX, OTHOCSIIHUXCS
K (PU3UYECKHUM SIBJICHUSM;

—BBISBIIATh NPUYMHHO-CIICJICTBEHHBIC CBSI3U MPU M3YYECHUU
¢u3nveckux  ABIEHWA M  MPOLECCOB; JIeNaTh  BBIBOABI  C
WCIIOb30BAHUEM JCIYKTHUBHBIX M WHIYKTUBHBIX YMO3aKJIIOUEHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUYECKUX BEJINYHH;

—CaMOCTOSITEJILHO BBIOMpaTh CIOCOO pelIeHus y4eOHOM
dusnueckoil 3amaun (CpaBHEHUE HECKOJBKUX BAPHAHTOB PEIICHUS,
BBIOOp Hambolee MOAXOASIIEr0 C Y4YETOM  CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB).

bazoBble uccnenoBaTenbcKue eHCTBUSA:

—MWCIONb30BaTh  BONPOCHI  KaK  MCCIIENOBATEIbCKUN
WHCTPYMEHT MO3HAHUS;

—IIPOBOJUTh 110 CAaMOCTOSATEIbHO COCTaBICHHOMY IUIaHY
OTBIT, HECIOXHBIM  (PU3UYECKHI JKCIEPUMEHT, HEOOIbIIOe
UCCIIeIOBaHNEe (PU3UUYECKOTO SIBICHUS;

—OLEHUBaTh HAa  IPUMEHHUMOCTb U  JIOCTOBEPHOCTH
nH(pOpMalIMIO, TOJIYYUEHHYI0O B  XOJ€  HCCIENOBaHUS  WIH
AKCIIEPUMEHTA;

—CaMOCTOATENHHO (hOpMyIHpOBaTH 00OOIIEHUS M BBIBOJIBI
0 pe3yabTaTaM MPOBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIIEIOBAHUS;

—IIpOTHO3UPOBATh  BO3MOXKHOE JajibHEHIIee  pa3BUTHE
(bU3MYECKUX TPOIIECCOB, a TAK)KE BBIIBUTATh MPEANONIOKEHHS 00 UX
Pa3BUTHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Pabota ¢ undopmarueii:

—PUMEHSThH PA3JIMYHbIE METO/IbI, NHCTPYMEHTBI U 3alpPOCHI
Ipu MoOHMCKe W OTOOpe HH(GOPMAlKWKW WIM JAHHBIX C Y4ETOM
MpeIoKEHHON yueOHON (hU3NUecKOo 3a1a4u;

—aHaJN3UpOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
MH(OPMAIIHIO Pa3IMYHBIX BUOB U (HOPM MpeICTaBICHHUS;

—CaMOCTOSITEIbHO ~ BBIOMpaTh  ONTHUMANBHYIO  (popmy
npeicTaBiIeHHs HH(POpPMALIUK U WIUTIOCTPUPOBATDH PelllaeMble 3a7auu
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HECIIO)KHBIMU CXEMaMH, JMarpaMMaMM, HWHOM Tpapukod M HX
KOMOWHAIIUIMU.

YHuBepcanbHble KOMMYHUKATUBHBIE JCHCTBUSA

OO01enue:

—B XO0/€ OOCYXJICHHsS y4eOHOro mMarepuayia, pe3yJbTaToB
71a00paTOpHBIX pabOT U MPOEKTOB 3aJaBaTh BOIIPOCHI IO CYLIECTBY
00CyX/1aeMOH TeMbI M BHICKA3bIBATh UJICH, HAIICJICHHbIC HA PEIICHHUE
3aJjauy 1 MoJiiep kaHue OaroxenaTeaIbHOCTH OOLIEHHUS;

—COIIOCTaBJIATh CBOU CYXACHMSI C CYXKICHMSIMH JPYIHX
YYaCTHMKOB JMajiora, OOHapyXuWBaThb pa3iIHMuUe M  CXOJCTBO
TTO3UITNH;

—BBIPAKaTb CBOIO TOYKY 3PEHHs B YCTHBIX M IUCHbMEHHBIX
TEKCTax;

—IyOJIMYHO  TNPEJCTaBIIATh PE3yJbTAThl  BBINOJIHEHHOIO
(Gu3M4IeCKOTo OnbITa (IKCIEPUMEHTA, HCCIIEJOBAHUS, IPOEKTA).

CoBMecTHas JeSTEIbHOCTh (COTPYIHUYECTBO):

—TIIOHUMAaTh M HCII0JIb30BaTh IPEUMYILECTBA KOMaHAHON U
WH/MBUYaJIbHOM pabOoThl MPH PEelICHUH KOHKPETHOW (U3UYecKOi
IpOo0JIEMBL;

—IIpUHUMATD enu COBMECTHOM JIeSTEIbHOCTH,
OpPraHMU30BbIBATh JEHCTBUS MO €€ TOCTHKEHUIO: paclpeaesiTh POy,
00CyX/1aTh MPOLIECCHI U PE3YJIbTAThl COBMECTHOM pabOThI; 000011aTh
MHEHHS HECKOJIBKUX JIIOICH;

—BBINOJHATH CBOIO YacTh PabOThI, JOCTUrasi KAYeCTBEHHOTO
pe3yJibTaTa o CBOEMY HalpaBJIeCHUIO U KOOPAUHUPYS CBOM JIEHCTBUS
C IpYTMMH YICHAMH KOMaHJbI;

—OILIEHUBAaTh Ka4e€CTBO CBOET0 BKJIAAa B OOLIMI MPOIYKT IO
KPUTEPHSIM, CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIM yYaCTHUKAMHU
B3aMMO/ICHCTBUS.

YHUBEpCATBHBIE PETYISTUBHBIE JEHCTBUSA

Camoopranuzanysi:

—BBISABIIATH IPOOJIEMBI B )KU3HEHHBIX U Y4EOHBIX CUTYalUsX,
TpeOYIOLHX ISl pelIeHus] PU3NUECKUX 3HAHUMH;

—OpPHUEHTHUPOBATbCS B PA3IUYHBIX IOAXOAAaX TMPUHATHUS
pemieHu (MHIAMBUAYaJlbHOE, NPUHSATHE pELICHUs B TPYIIIIE,
MPUHATHE PELICHUH TPYIoi);

—CaMOCTOSITEIbHO ~ COCTaBJSATh  QITOPUTM  pEIleHUs
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(bu3MYeCKO 3a/1a4u WK IJIaHA UCCIICIOBAHUS C YIETOM UMEIOLTUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
IIpeJIaracMble BapUaHThl PEILICHU;

—Jienath BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMokoHTpOIIb (pediiekcus):

—J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluH U IMpeasararh IiaH
€€ U3MCHCHUS;

—OOBSACHATh NPUYUHBI  JOCTHOKCHHS  (HEIOCTHOXKCHHS)
pE3yNbTaTOB JEATEILHOCTH, JaBaTh OICHKY MPUOOPETEHHOMY
OTIBITY;,

—BHOCHUTH KOPPEKTUBHI B JICATEIHHOCTh (B TOM YHCIIE B X0
BBIMIOJTHEHUST (PU3NYECKOTO HCCIEAOBAaHUS UJIM MPOEKTa) Ha OCHOBE
HOBBIX OOCTOSTEIHCTB, U3MCHHUBIIUXCS CUTYAIlHi, YCTAaHOBJICHHBIX
OLIMOOK, BOHUKIIUX TPYTHOCTEH;

—OIIEHUBATh COOTBETCTBUE PE3YJIbTATA I[EIH U YCIOBHUSIM.

OMOUMOHAIbHBIN UHTEIJIEKT:

—CTaBUTh ce0s1 HA MECTO APYTOTO YEIIOBEKA B XOJIC CIIOpa UIIH
JUCKYCCUM HAa HAay4YHYIO TeMY, MOHHMMAaTh MOTHUBBI, HAMEPEHUS U
JIOTUKY JIPYTOro0.

[Ipunsrtue ceds u Apyrux:

—TIpU3HaBaTh CBOE TIPaBO Ha OIMMUOKY MPHU PEIICHUN
(bu3MYeCKUX 3a7a4 WK B YTBEPHKJICHUSAX HA HAyYHBIC TEMbI U TAaKOE
e MPaBo JIPYroro.

[MPEJMETHBIE PE3YJIbTATHI

7 KJacc

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy O0YUAIOIIMXCSl YMEHUH:

—MWCIIONb30BaTh MMOHATHS: (PU3NYECKHE U XUMHUYECKHE
SIBJICHUSI; HAOJIIOJICHUE, IKCIIEPUMEHT, MOJIeNb, TUIIOTE3a; €AMHUIIbI
(¢u3NYeCKUX BEJIMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS
BemiecTBa (TBEpHOE, IKHMIKOE, Ta3000pa3HOE); MEXaHWYecKoe
IBUKEHHE (paBHOMEpHOE, HEpaBHOMEpPHOE, MpPSIMOJIMHENHOoe),
TpaeKkTopusi, paBHOJCHCTByIomas cui, naepopmanus (ymnpyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

—paznuyath sBieHus (Iuddy3usa; TemioBoe ABUKEHHE
YacTHIl BEIEeCTBA; PAaBHOMEPHOE JBI)KEHHE; HEPaBHOMEPHOE
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JBUKEHME; MHEPLIUS; B3aUMO/IEHCTBUE TEJ; pABHOBECHE TBEPBIX TEN
C 3aKpeIUIEHHOM OChIO BpAIEHUs; INepefada JaBJICHUS TBEPIBIMU
TeJIaMU, KHUJIKOCTSIMHU M Ta3aMu; aTMOc(epHOe JaBieHue; IaBaHue
TeJ; IpEeBpaIlleHUs] MEXaHWYECKONW OHHEpPruu) IO ONMCAHUIO HX
XapaKTEepHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIMX
JTaHHOE (PU3UYECKOE SIBIICHUE;

—pacro3HaBaTh  NPOSIBICHHE HM3YYCHHBIX  (PU3HMUECKUX
SBJICHUH B OKPY’KAIOLIEM MUPE, B TOM 4YHcie (PU3HUECKUE SIBJICHUS B
IIpU- pOJi€: IPUMEPBI IBUKEHUS C Pa3JINYHBIMU CKOPOCTSMH B )KUBOI
U HEeXUBOW NpUPOJE; NEMCTBUE CUIIbI TPEHUS B IPUPOJE U TEXHHUKE;
BIIMSIHME aTMOC(EpPHOro JaBJIEHUS Ha JKUBOM OpraHu3M; IIaBaHHUE
PBIO; pbIUaru B TeJI€ YEJIOBEKA; IIPU 3TOM IIEPEBOANUTDH IPAKTUUECKYIO
3ajjauyy B y4eOHYI0, BBIJEIATH CYIIECTBEHHbIE CBOWCTBA/IMPU3HAKU
(U3NIECKUX SIBIICHHIA;

—OIUCBIBaTh M3y4YEHHBIE CBOWCTBA Tel U (pusmueckue
SBJICHUSI, MCIONBb3ys (U3MYECKHe BeIMYMHBI (Macca, OO0BEM,
IUIOTHOCTh BEILIECTBA, BpeMs, MyThb, CKOPOCTb, CPEAHSISI CKOPOCTD,
cujla yIpYrocTH, Cuja TsDKECTH, BeC Tela, Cuila TPEHMs, JaBIEeHUE
(TBEépmoro  Tema, KUAKOCTH, Tas3a), BBHITAIKUBAIOIIAS CHIIA,
MeXaHu4eckass paboTa, MOIIHOCTb, IJIEUYO CHJIBI, MOMEHT CHJIBI,
KOX(QPHUIMEHT IMOJIE3HOTO JCHCTBUS MEXaHH3MOB, KHHETHYECKAs U
NOTEHIMAJIbHAsl SHEPrus); NpU OINUCAHUM HPAaBUIBHO TPAKTOBATh
(Gu3NyecKuil CMBICH MCIOJIB3YEMbIX BEIMYMH, MX O003HAUEHUs U
eIMHUIIB! (PU3NMUECKUX BEJIMYMH, HAXOAUTH (POPMYJIbI, CBSA3bIBAIOIINE
JaHHYI0 (U3UYECKYIO BEJIMYHMHY C JPYTUMHU BEIUYMHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYNH;

—XapaKTepu30oBaTh CBOMCTBA Tej, (U3MYECKHE SBICHUS U
IPOIIECChl, KCIONIb3Ysl MpaBHUJa CIOXKEHUS cuil (BIOJIb OJHOMN
IpSIMOi),

3akoH ['yka, 3akon [lackans, 3akoH Apxumena, IpaBHIIO
paBHOBecHsl pblyara (0J10Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH
CO- XpaHEHUSI MEXaHUYECKOM SHEPIUH; PU 3TOM J1aBaTh CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHYecKoe
BBbIpaKEHUE;

—OOBACHATh (PU3NYECKUE SIBJIECHUS, MPOLECCH U CBOMCTBA
T€l, B TOM UYHCIE€ MU B KOHTEKCTE CHUTyallMil TPAaKTHKO -
OpPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH IPUYUHHO-CIIEICTBEHHBIE
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CBSI3U, CTPOUTH O0BSICHEHNE U3 1—2 JIOTMYEeCKUX [IaroB ¢ OMOpPoil Ha
1—2 wu3ydeHHBIX CBOWCTBA (UBUYECKUX SBICHUU, (HUIUICCKUX
3aKOHA WM 3aKOHOMEPHOCTH;

—pemaTh pacu€éTHblCe 3aJja4yu B 1—2 JEHCTBUS, UCHOJIb3YS
3aKOHBI M (DOpMyJbI, CBSI3BIBAOLINE (DPU3UYECKHE BEIWYHHBI: Ha
OCHOBE aHajHM3a YCJIOBMs 3aJaud 3allMChIBaTh KpaTKOE YCIOBHE,
MOJICTAaBIATh (U3NYECKHE BEIMYMHBI B (HOPMYJBl U IPOBOIUTH
pacuéTel, HAXOIUTh CIPABOYHBIC JaHHbIC, HEOOXOAMMBIE IS
pelieHns  3aJad, OLIEHMBATh  PEATUCTHUYHOCTb  IOJIYYEHHOM
(U3HYECKON BETUYNHBL;

—pacro3HaBaTh NpOOJIEMbl, KOTOPbIE MOXXHO PEIIUTh IPH
noMou  (U3MYECKUX METOJOB; B ONUCAaHUHM HCCIIEIOBAHUS
BBIIEJISITh IIPOBEPSIEMOE IPENIONIOKEHNE (TUIIOTE3Y), pa3iuyarh U
UHTEPIPETUPOBATh MOIYYCHHBIN pe3ynbTaT, HAXOAWTh OIIMOKU B
XO/I€ OIIbITA, JeNIaTh BBIBOJBI [10 €T0 PE3YJIbTaTaM;

—TIPOBOJIUTH OMBITHI IO HAOIIOJECHUIO (PUBNYECKUX SBICHHIA
WK (PU3UYECKUX CBOWCTB TeJ: (OPMYIHUPOBATH MPOBEPSEMBIE TIPE/I-
MOJIOKEHUS,  COOMpaTh  YCTAaHOBKY U3  MPEIJIOXKEHHOTO
000pyIOBaHUs, 3aMMCHIBATH X0/ ONBITa U OPMYIMPOBATH BHIBOJIBL;

—BBINOJHATE TPSIMBbIE W3MEPEHUSI PACCTOSHHS, BpPEMEHH,
Macchl Tena, 00bEMa, CHUJIbl M TEMIEPaTypbl C HCIOJIb30BAaHHEM
aHAJIOTOBBIX M UU(POBBIX MPHUOOPOB; 3aMUCHIBATH MOKA3aHUS
npuOopoB ¢ y4€ToM 3aJaHHOM aOCOJIIOTHOM MOTPelHOCTH
U3MEpEHU;

—TIPOBOJUTH UCCIIEIOBaHNE 3aBHUCHUMOCTH OJTHOM
¢u3nyeckoil BENMYMHBI OT JAPYrod C HCIOJb30BAHUEM IPSAMBIX
U3MepeHuil (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUXKYILETOCs Tejaa OT
BPEMEHU JBIMKEHHsI TeJa; CUIIbI TPEHHs CKOJBbKEHHs OT Beca Tela,
KadyecTBa OOpaOOTKU TMOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHJIBI
TPEHUsI OT IUIOIIAJM CONPHKOCHOBEHUS TN, CWIbl YINPYTOCTH OT
VIJIMHEHUS TIPYXHUHBI; BBITAIKABAIONIEH CHJIBI  OT 00BEMa
NOTpYy)KEHHOW 4YacTW Teda M OT IUIOTHOCTH KHMJIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTU Tejla, OT TIJIyOMHBI, HAa KOTOPYIO
MOTPY)KEHO TeNo; YCJIOBUU IJIaBaHMsA TeJ, YCJIOBUH paBHOBECHUS
pplyara U OJIOKOB); y4YacTBOBaTh B IUIAHUPOBAHUU Y4EOHOTO
UCCIIeIOBaHMsI, COOMpPATh YCTAHOBKY M BBIIOJIHATh HM3MEPEHMS,
clenyst MpenjoKeHHOMY IUIaHy, (UKCUpPOBAaTh  pe3yJbTaTbl
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MOJyYEeHHOM  3aBUCUMOCTH  (PU3MYECKMX BEIMYMH B  BHJE
NPEUIOKEHHBIX ~ TAaOMUIl M TpauKoOB, JAeNaTb BBIBOABI IO
pe3yJibTaTaM MCCIE10BaHNUS;

—IIPOBOJIUTh KOCBEHHBbIE HM3MEpPEeHUs (PU3MUECKUX BEIMYUH
(IUJIOTHOCTH BEIIECTBA XUAKOCTH W TBEPIOrO TEJa; CHJIa TPEHUS
CKOJIb)KEHUS;  JaBJI€HHE  BO31yXa;  BbITAJKUBAIOUIAs  CUIIA,
JEHCTBYIOMAsl HAa TOTPYXKEHHOE B KHUAKOCTH TeNo; KOA(P(UIIUEHT
II0JIE3HOTO AEUCTBUS IPOCTHIX MEXAHU3MOB), CIIELys IPEUI0KEHHON
UHCTPYKLHUU: Opd  BBIIOJHEHMHM  HM3MEpPEHHH  coOupartb
9KCIIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIYUCIIATH 3HAUEHHUE HCKOMOM
BEJINYMHBI;

—Cco0110/1aTh IPaBUJIa TEXHUKHU OE€30I1aCHOCTH MpH pabore ¢
1a00paTOPHBIM 000PYIOBaHHUEM;

—YyKa3bIBaTh IPUHLUIBI AEHCTBUS IPUOOPOB U TEXHUUECKUX
YCTPOMCTB: BeChl, TEPMOMETpP, JAUHAMOMETP, COOOIIAIOIIUECST CO-
CyAbl, OapoMeTp, pblyar, IOJBMXKHBIM M HEMOJBUXKHbBIN OJIOK,
HAKJIOHHAs MJI0CKOCTh;

—XapakTepu3oBaTb  MPUHLUIBI  JEHCTBUS  U3YyYEHHbIX
npuOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOH HA MX ONMUCaHHA (B
TOM  4YHCIE: HO/IINUITHUKHY, yCTpOICTBO BOJIONPOBO/A,
TUIpaBIMYECKUN TPECC, MAaHOMETP, BHICOTOMED, IOPIIHEBON HACOC,
apeoMeTp), UCIOJIb3ys 3HAHUSI O CBOMCTBAX (PU3MUYECKUX SIBICHUH U
HeoOxouMble (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—TIpUBOAUTh TpUMEpPHl / HaXOAUTh HUHPOPMAIUIO O
pUMepax MPaKTUYECKOrO0 HCIOJIb30BaHUS (PU3MYECKUX 3HAHUHM B
MOBCEJJHEBHON JKM3HM Ui obOecriedyeHUs: 0€30MacHOCTU NP
oOpamieHun ¢ 1npudbopaMM UM TEXHUYECKUMH YCTpOICTBamH,
COXpAaHEHMs 3[0pOBbS U COOJIOACHHUS HOPM HKOJOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPENIE;

—OCYILIECTBIISITh OTOOp MCTOYHMKOB HH(GOpPMAlUU B CETH
WHTEepHET B COOTBETCTBHM C 3aJaHHBIM IOMCKOBBIM 3allpoOCOM, Ha
OCHOBE HMEIOIIMUXCS 3HAHUN M NYTEM CpaBHEHMS pPa3IMYHBIX
UCTOYHHUKOB  BBIIENATH  HMH(pOpMAIMIO,  KOTOpas  SIBJISETCS
MIPOTUBOPEYUBOM U MOXKET OBITH HEJOCTOBEPHOIA;

—MWCHOJb30BaTh NPU  BBIIOJHEHUH Y4YEOHBIX 3aJlaHHM
HAYYHO-TIOMYJISIPHYIO ~ JIUTEpaTypy (DU3HYECKOro  COepiKaHus,
CIpaBOYHbIE MaTepuajbl, pecypchl ceTu UHTepHeT; BIaJaeTh

28



npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHUs
nH(pOpMaIUY U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIC KpPAaTKHUE MUCHhMEHHBIC U YCTHBIC
COOOIICHUS HAa OCHOBE 2—3 UCTOYHUKOB HH(pOpMaUK (PU3NIECKOTO
coJiepKaHusl, B TOM YHCIIE MYOJIMYHO JIeNIaTh KpaTKUe COOOIICHUS O
pe3ynbTaTtax MPOEKTOB WM Y4eOHBIX HCCIEAOBAHUN; IMPH 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYCHHBIN MOHATUMHBIN ammapar Kypca
(bu3KKH, COMPOBOXKIATh BHICTYILJICHUE MTPE3CHTAIUEH;

—TIpY BBINOJIHEHUN Y4YEOHBIX IMPOEKTOB U HCCIIEJOBAHUM
pacipenensath OOS3aHHOCTH B TPYIINE B COOTBETCTBUU C
MIOCTaBJICHHBIMM 3aJayaMH, CJIEIUTh 3a BBIINOJHEHUEM ILJIaHa
IENCTBUH, aIeKBaTHO OIEHUBAThL COOCTBEHHBIM BKJIaI B

TIESITETbHOCTD TPYIIIIb; BBICTPAaNBaTh KOMMYHHKATHBHOE
B3aHMOIICI>'ICTBI/Ie, y‘-II/ITI)IBaH MHCHUC OKPY)KaIOHII/IX.
8 KJIaCC

[IpenmetHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHH:

—MUCHOJb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYII,
TEIUIOBOE JBM)KEHHME aTOMOB M MOJIEKYJI, arperarHble COCTOSHHS
BEIIECTBA, KPUCTAJUIMYECKHE U aMOp(HBbIE Tella, HACBILICHHBIH U
HEHACBILICHHBI  Map, BIAKHOCTh  BO3JyXa; TeMIepaTypa,
BHYTPEHHSS OHEpPrus, TEIJIOBOH JBUTaTeNb; 3JIE€MEHTApHBIN
ANEKTPUYECKUN  3apsifl, DJIEKTPUYECKOe TI0Jie, TPOBOJHUKU U
JIUDJIEKTPUKHU, IIOCTOSIHHBIN 2JIEKTPUYECKHUN TOK, MAarHUTHOE TI0JIE;

—pa3nuyath SBJIEHUS (TEMJIOBOE pacHIMpeHHe/ckKaThe,
TeIionepeadya, TEII0BOE PAaBHOBECHE, CMAaYMBaHHUE, KalWLIPHbBIE
SBJICGHUS, WCIIApEHME, KOHJEHCAllMsl, IUIaBJIEHUE, KPUCTAJUIM3AIMs
(oTBepAeBaHME), KHIIEHHE, Teronepesadya (TerIONnpOBOAHOCTD,
KOHBEKIIMSI, W3JydeHHUE); OJJEKTpU3alus TeJ, B3auMOJEHCTBUE
3apsA70B, JEUCTBHSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKaHUE,
B3aMMO/JICIICTBE MAarHUTOB, JI€HCTBUE MAarHUTHOTO TMOJS Ha
MIPOBOJIHUK C TOKOM, 3JEKTPOMAarHUTHAas WHAYKIUS) MO OMUCAHUIO
UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOe SIBIICHUE;

—pacro3HaBaTh MPOSIBIEHHE HU3YYEHHBIX  (PU3UUECKUX
SBJICHUH B OKPY’KaIOIIEM MUpE, B TOM Uuciie (PU3NYeCKHe SBJICHUS B
IIpHU- POJie: MOBEPXHOCTHOE HATSHKEHUE M KallWJUIIpHBIC SBICHUS B
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IIPUPOJE, KPUCTAIUIBI B IpUpoje, usnydeHue ConHla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMmMaHa, HWHeEs,
CHETa; JIEKTPHUECKHUE SBICHUS B aTMOC(hepe, ITEKTPUIECTBO )KUBBIX
OpPraHU3MOB; MAarHuTHOe Iojie 3eMJd, Apeid MOoICoB, PpOJb
MarHMTHOTI'O MOJIS JUIs )KU3HU Ha 3eMile, MOJISIPHOE CUSIHUE; TIPU 3TOM
NEpEeBOUTh MPAKTUYECKYK 3aJadyy B Yy4eOHYIO, BBIICIATH
CYIIECTBEHHBIC CBOMCTBA/IPU3HAKH (PU3MUECKUX SBICHUMH;
—OMNMChIBaTh H3Y4YEHHBIE CBOMCTBAa Tel W (hu3nyecKue
SBIICHUS, MCIOJNB3YS (U3MUECKUE BEIMYMHBI (TeMIeparypa,
BHYTPEHHSI ~ DHEpPrusi,  KOJMYECTBO  TEIUIOTHI,  YJEJIbHas
TEIUIOEMKOCTh BEIIECTBA, yJeJbHAas TEIUIOTa IUIABJICHUS, ylelbHas
TEIUIOTa MapooOpa3oBaHMsI, yJENbHAS TEIJIOTa CrOPaHMs TOILIHMBA,
KOY(QQUIMEHT  MOJE3HOro  JEHCTBHS  TEIUIOBOM  MAIlMHBI,
OTHOCHUTEJIbHAsl BJIAXKHOCTb BO3JYyXa, AJEKTPUUYECKUN 3apsi, cuia
TOKa, 3JIEKTPUUYECKOE HAIpPSDKEHHE, CONPOTHUBICHHUE NPOBOIHUKA,
yIeNbHOE CONpPOTHBIIEHHE BEmIeCTBa, paboTa ©  MOIIHOCTH
JIEKTPUYECKOTO TOKAa); HPHU OINHCAHUU IPABUIBHO TPAKTOBATh
(bu3N4YecKuii CMBICT HCIIONB3YEMbIX BEJIHYMH, OOO3HAUYCHUS U
eIMHUIIBI (PU3HMUECKUX BEJIWYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILNE
JaHHYIO0 (U3UYECKYIO BEJIMYMHY C JPYTUMHU BEIWYMHAMU, CTPOUTH
rpadMKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYUH;
—XapaKTepu3oBaTh CBOMCTBA Tej, (PU3NYECKHE SIBICHUS U
MIPOLIECCHI, UCMONb3Ys OCHOBHBIE HOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPUN CTPOEHHUS BEIIECTBA, IPUHIIUI
CYIEepHO3UIMH ToJIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsza, 3akoH OMa Juist yuacTka Lenu, 3akoH /xoyns—IJlenna, 3akon
COXPAaHEHHUs YHEPrUH; MIPH 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIIUChIBaTh €r0 MaTEMATHUECKOE BBIPAKECHHUE;
—OOBSICHIATh (PU3NYECKHE MPOIIECCH U CBOMCTBA TEJ, B TOM
qyucie W B KOHTEKCTe CHUTyallMil MpPakTUK OPHUEHTHPOBAHHOIO
XapakTepa: BBIABIATh MPUYUHHO-CIEACTBEHHbBIE CBS3H, CTPOMTH
oObsicHeHHe M3 |—2 IOrMYecKkux IaroB ¢ omnopo Ha 1—2
M3YYECHHBIX CBOMCTBA (M3MUYECKUX SIBICHUU, (PU3NYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;
—pemars pacué€THele 3a1a4u B 2—3 JEMCTBUSI, UCIIONB3Y
3aKOHBI M (HOpMYJIbl, CBS3BIBAIONIME (U3NUYECKHE BEITUYMHBL Ha
OCHOBE aHaJIM3a YCJIOBHUS 3a/ladd 3allMChIBaTh KPAaTKOE YCIOBHE,
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BBISIBJIAITh HEJOCTATOK JAHHBIX JJIS pEIIeHHs 3aJaud, BbIOMpPATh
3aKOHBI U (QOpMyJbl, HEOOXOAUMBIE A €€ peuIeHHs,, TPOBOAUTH
pacu€rbl W CpaBHUBATh IOJYYEHHOE 3HAa4YeHUE (UBNYECKOUH
BEJINYUHBI C U3BECTHBIMU JaHHBIMU;

—pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXXHO PEIIUTh IPH
MOMOUIHN (PU3UYECKUX METOJI0B; UCIIONb3Ys ONKUCAHUE UCCIIeI0BAaHUS,
BBIJICIIATH IPOBEPSIEMOE IIPEATIONOKEHHE, OLICHUBATh IIPABUIIBHOCTD
MOPsIAKA IPOBEICHUSI HCCIIEJOBAHUS, J€JIaTh BbIBOIbI;

—IIPOBOJIUTH OTBITHI 10 HAOIIOACHUIO (PU3HUECKUX SIBICHUI
WK (PU3NYECKUX CBOUCTB TN (KaNWLISIPHBIC SBICHUS, 3aBUCHMOCTD
JaBJICHUA BO3[yXa OT ero o00béMa, TeMIlepaTypbl; CKOpPOCTH
mporiecca OCTHIBAaHUS/HATPEBaHUS TP M3ITYYEHHUH OT IIBETa
M3ITyYaloUIei/morIonameld MTOBEPXHOCTH; CKOPOCTh HCIApEHHUS
BOJBI OT TEMIIEpaTypbl XUIAKOCTH M IIOMIAAM €€ IIOBEPXHOCTH;
ANEKTPU3ALMS TeJl W B3aUMOJEHCTBUE HIIEKTPUUECKUX 3apsijiOB;
B3aUMOJICHCTBUE ITOCTOSIHHBIX MATHUTOB, BU3yaJIN3alisl MATHUTHBIX
MOJIEM TOCTOSIHHBIX MAarHUTOB; JEWCTBHS MAarHUTHOIO IIOJISI Ha
IIPOBOJHHUK C TOKOM, CBOWCTBA JJIGKTPOMAarHuTa, CBOMCTBA
3JEKTPOIBUTATENS MIOCTOSIHHOTO TOKa): dbopMynupoBath
IIpOBEpsieMble  MPENAINOJNIOKEHUs,  cOOMpaThb  YCTaHOBKY W3
MPEIJIOKEHHOTO  000pY/JOBaHHUS; OMNHCHIBAaTH XOJA OMbITA H
(hOopMyIIMPOBATH BEIBOJIBI;

—BBIIIOJIHATH npsiMble U3MEpEHUS TEeMIIepaTyphl,
OTHOCHUTEJIBHOM BJIAJKHOCTH BO3/yXa, CUJBl TOKA, HANPSDKEHUS C
HCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JTATUUKOB (U3NUYECKUX
BEJIMYMH; CPaBHHUBATH PE3YJIbTaThl U3MEPEHUN C YYETOM 3aJaHHOMU
a0COIOTHON MOTPELIHOCTH;

—IIPOBOJUTH UCCIIEIOBAHKE 3aBUCUMOCTHU OJIHOM
¢u3nyecKoil BEIMUYMHBI OT JPYroM C HCIOJIB30BAHMEM MPSMBIX
U3MEpeHui (3aBUCHUMOCTb CONPOTHUBIEHHS MPOBOJAHHMKA OT €ro
JUIMHBI,  IUIOIIAJAM  IIONEPEYHOTO  CEYEHHs U YACIBHOIO
COIIPOTUBIICHUs BELIECTBA IIPOBOJHUKA; CUJIBI TOKA, UIYILETO Yepe3
MIPOBOJHHUK, OT HANpsDKEHHWsT Ha IPOBOJHHKE; MCCIIEOBAaHUE
MIOCJIEZ0BATEIBHOTO U NMApaAJIEIBHOTO COEIMHEHUN MPOBOJHUKOB):
IUIAaHUPOBATh HCCIEI0BaHUE, COOMpaTh YCTAaHOBKY U BBIIOJHSTH
U3MEpeHus, cienys IpeUIoKeHHOMY IJIaHy, (pUKCHpOBaTh
pe3yNbTaThl NOTYYEHHONW 3aBUCHMOCTH B BUE TaOJIHUI] U Tpa(UKOB,
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JIeNIaTh BBIBOJIBI 1O PE3YJIbTaTaM MCCIIEIOBAHNUS;

—TIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3NUECKUX BETUYHH
(ynenbHas TENMIOEMKOCTh BEILIECTBA, COIPOTHUBIEHUE IPOBOJHUKA,
pabota © MOUIHOCTH 3JEKTPUUECKOr0 TOKa): IJIAaHUPOBATh
U3MepeHusi, COoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
MPEAJIOKEHHON HHCTPYKLIUH, U BBIYUCIIATh 3HAUCHUE BEJIMYNHBIL;

—Cco0Ir0/1aTh MpaBHUiIa TEXHUKH O€30MIaCHOCTH MpH padoTe ¢
J1a00paTOPHBIM 000PYI0BAHUEM;

—XapaKTepu30BaTh  NPUHLMIIBI  JEHCTBUS  H3YYEHHBIX
npuOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCaHHA (B
TOM YHCJIE: CHCTeMa OTOIUIEHUS JOMOB, TUIPOMETpP, MapoBas
TypOHHa, aMIIepMeTp, BOJIBTMETP, CUETUHUK DICKTPUIECKON SJHEPTuH,
AEKTPOOCBETUTENIbHbBIE pudopHl, HarpeBaTelbHbIE
AIEKTPONPUOOPHI  (MIPUMEPBI), DIEKTPUUYECKHUE TMPEAOXPAHUTEIIN;
ANEKTPOMArHUT, AJIEKTPOJBUraTeNlb MOCTOSTHHOTO TOKA), HUCIOIb3Ys
3HaHUS O CBOWCTBaX (U3WYECKUX SBICHHMA H HEOOXOIUMBIE
¢bu3nuecKkrue 3aKOHOMEPHOCTH;

—pacrno3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA U
M3MEPUTENBHBIE MPUOOPHI 1O CXeMaM M CXEMaTHYHBIM PUCYHKaM
(KUJIKOCTHBIH TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP,
JBUTATEIb BHYTPEHHErO CrOpaHMs, 3JIEKTPOCKOI, PEeocTaT);
COCTABJISITh CXEMbI 3JEKTPUUYECKUX LENEl € IMOCIEI0BATEIbHbIM U
napajuleIbHBIM  COEIMHEHUEM 3JIEMEHTOB, pasiinyasl yCIOBHBIE
0003HAYEHUS HIIEMEHTOB JIEKTPUUECKUX LIeTell;

—IIPUBOANTH MPUMEPHI/HAXOAUTh HHPOPMALIUIO O IPUMEpPAX
NPAaKTUYECKOr0  HCHONb30BaHUS  (U3MYECKMX  3HAaHUM B
MOBCEIHEBHOM KM3HU s oOecriedeHHuss O€301acHOCTU IIpH
oOpamieHnn ¢ nOpuboOpaMH U TEXHHYECKHMH YCTpPOHCTBaMH,
COXPAaHEHHUs 3/10pOBbS U COOJIOACHHS HOPM 3KOJOTHYECKOIrO
IIOBE/ICHUS B OKPYXaIOLIEH Cpene;

—OCYIIECTBIATh  MOMCK  HMH(opMamuu  (PU3UIECKOro
colepkaHusi B ceTu VMIHTEpHET, HA OCHOBE MMEIOIIUXCA 3HAHUU U
NyTéM CpaBHEHUS JOINOJIHUTENbHBIX HCTOYHUKOB  BBIIEIATH
nH(pOpPMaIIHIO, KOTOpas SBJISETCS MPOTUBOPEUNBON MIIM MOXKET OBIThH
HEJIOCTOBEPHOM;

—MWCHOJb30BaTh TNPU  BBIIOJHEHUH YYEOHBIX 3aJaHUN
HAy4YHO-TIOMYJISIPHYIO ~ JIUTEpaTypy (PU3UYECKOro  COJepKaHMUs,
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CIpaBOYHBIE MaTepUaNbl, pPecypchl ceTu VHTepHeT; BIAAETh
npuéMamu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus
nH(OpMAIIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

—C03/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U KpPAaTKUE YCTHBIE
coobmeHusi, 0000mas MHPOPMAIUIO U3 HECKOJBKUX HCTOYHHUKOB
(bu3MYECKOro colep’KaHus, B TOM 4YHCIEe MyOJIHMYHO MpPEICTaBIATh
pe3yIbTaThl MPOSKTHON MITH MCCIIEOBATEIBCKOM I TEIbHOCTH; IPH
3TOM TpPaMOTHO HCHOJb30BaTh W3YUYEHHBIM MOHATUHHBIN ammapar
Kypca (pU3UKH, COMPOBOXK/IATH BHICTYINICHHE MTPE3CHTAINCH;

—TIpY BBINOJIHEHUN Y4YEOHBIX IPOEKTOB U HCCIIEJOBAHUN
(bu3MYECKUX MPOLECCOB pPACIpEeAesTh O0053aHHOCTH B TpYyIIE B
COOTBETCTBMHM C  IIOCTaBJICHHBIMH  3aJadyaMH, CIEAUTh 34
BBHITIOJTHEHUEM IUTaHA JEUCTBUN M KOPPEKTUPOBATH €ro, aJeKBAaTHO
OLICHUBATh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTh TPYIIIIHI;
BBICTpAaUBaTh KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, IPOSBIIAA
TOTOBHOCTB Pa3pemiaTtb KOH(IUKTHI.

9 kJace

[IpenMeTrHbie pe3ynpTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHH:

—MCIIONb30BaTh MOHATHUS: CHUCTeMa OTCuéra, MaTepualibHas
TOYKA, TPACKTOPHS, OTHOCHUTEIHLHOCTh MEXAHHYECKOTO JIBHIKCHHS,
nedopMmarius (ynpyras, IJIaCTUYECKas ), TpPEHHE,
[EHTPOCTPEMUTENIFHOE YCKOPEHHE, HEBECOMOCTh W TEpPErpy3KHu;
LIEHTP TSHKECTH; aOCOIIOTHO TBEPIOE TEJO, LEHTP TSHKECTHU TBEPIOTO
TeNa, paBHOBECHE, MEXaHWYECKHWEe KOJeOaHWs ¥ BOJHBI, 3BYK,
uH(pa3ByK M YIbTPa3BYK; OJIIEKTPOMATHUTHBIC BOJHBI, IIKaia
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaTbHO30PKOCTb,
CIEeKTphl HUCIYCKaHMs W  MOrJouleHus; anbgpa-, Oera- u
raMMa-HM3JIydeHHsl, N30TOMBI, sIepHAst JHEPTeTHKA,

—pa3nuyath SBICHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE
NPSIMOJIMHEHHOE JIBM)KEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBMKEHUE, CBOOOJHOE MajieHHe Tej, PaBHOMEPHOE JBUXKEHHE I10
OKPY)KHOCTH, B3aWMOJICHCTBHE Tell, pEaKTHBHOE JBUKCHHE,
KosnebarenbHOe  JABIDKEHHE  (3aTyXalollMe U BBIHYXJICHHBIC
Koje0aHusl), PE30HAHC, BOJIHOBOE JBHI)KEHUE, OTpPaXEHHE 3BYKa,
NpPSMOJIMHEHHOE paclpoCTpaHEHUE, OTPAKEHUE M IPEIOMIICHHE
CBETa, MIOJTHOE BHYTPEHHEE OTPAKCHHE CBETA, Pa3JIOKEHHE OEI0T0
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CBeETA, €CTECTBECHHAs PaguOAKTUBHOCTD, BO3HUKHOBEHHE
JMHEWYaToOro CHEKTpa M3JIy4eHHsI) MO OMUCAHHUI0 UX XapaKTEePHbBIX
CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIAHHOE
¢buznyeckoe BICHUE;

—pacro3HaBaTh MPOSIBICHHE HM3YYCHHBIX  (PU3HMUECKUX
SBJICHUH B OKpPY’KaloIleM MUpeE (B TOM yKcie (pU3HUECKUe SABICHUS B
IpUpOJE: NPWIMBBL U OTJIMBBL, JBUXKEHHE IulaHeT CoJIHEYHOM
CUCTEMBI, PEAKTUBHOE JIBWJKCHUE JKUBBIX OPraHU3MOB, BOCIPHSITHE
3ByKOB JKMBOTHBIMH, 3€MIIETPSCEHHE, CEUCMHYECKUE BOJIHBI,
LlyHaMH, 53XO0, I[BE€Ta TeJ, ONTUYECKHUE SBICHHUSI B IIPUPOJE,
Ouosiornyeckoe JIeHCTBME BHIUMOIO, YIbTPa(HOIETOBOIO U
PEHTICHOBCKOTO H3JIy4Y€HUI; €CTeCTBCHHbIN paaHOaKTUBHBIN (OH,
KOCMUYECKHE JIy4YM, PpPaJUOAKTHUBHOE W3JIyYEHHE IPUPOIHBIX
MHUHEpAJIOB; JACUCTBUE DPAJAMOAKTHBHBIX H3JIy4YECHUH HA OpraHU3M
YeJI0BEKa), IPU ATOM NIEPEBOIUTH MPAKTHUECKYIO 33Jjauy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOWCTBA/TIPU3HAKN (DU3UUECKHX SBICHHIA;

—OIUCBIBaTh M3yYEHHBIE CBOWCTBA Tel U (pu3mueckue
SIBJICHUSI, UCIIOJIB3Ysl (pU3nuecKue BeUMYMHbI (CpeAHsIsl U MTHOBEHHAs
CKOpPOCTh Te€Ja IIpU HEPABHOMEPHOM JBUXXCHUM, YCKOPEHHE,
IepeMEIEHUE, IIyTh, YIJIOBAas CKOPOCTh, CHUJAa TPEHUS, Ccuia
YIPYroCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOJHOrO MajeHUs, BeC
TeNa, UMIYJbC Teja, HMMIIYJbC CHJIBI, MEXaHMuyeckas pabora u
MOIIHOCTh, IOTCHIMAJIbHAS DJHEPrus Tena, IOAHATOTO Hal
MIOBEPXHOCTBIO 3€MIIM, TIOTEHLMANIBHAS YHEPIUs CKATOU NPYKUHBL,
KMHETUYECKasl SHEprus, MOoJHas MEXaHW4ecKas dHeprus, Inepuoj u
qacToTa KojieOaHuil, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BHICOTA TOHA,
CKOPOCTb CBE€Ta, MOKAa3aTeb MPEIOMIICHUS CPEelbl); MPU OMHUCAHUU
NPAaBUIBHO TPAKTOBATh (PU3NUYECKUH CMBICT HCHOJIb3yEeMBbIX BEJH-
9YiH, 00O3HAUYEHUS M EAUHMIBI (PU3UYECKHX BEJIIMYMH, HAXOAWUTH
(dopMynbl, CBS3BIBAIOIIME JAaHHYIO (HU3UUECKYI0 BEIMYMHY C
JOPYTUMHU BETMYMHAMM, CTPOUTH IPa(PUKU N3YUYEHHBIX 3aBUCUMOCTEN
(U3NYECKUX BETUYNH;

—XapaKTepu30BaTh CBOMCTBA Tel, (hPU3UYECKHE SIBICHUS U
IIPOLECCH, HCIOJB3Yysl 3aKOH COXPAHEHHSA DHEPrUH, 3aKOH
BCEMHUPHOI'O TATNOTEHUS, IPUHLUI CYNEPIO3ULUU CHII, MPUHLUII
oTHocuTenbHOCTH ['anuies, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUs
HMMITYJIbCA, 3aKOHbl OTPAKEHHMS M IPEIOMIICHUS CBETA, 3aKOHBI
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COXpaHEHHMS 3apsJJI0OBOTO U MACCOBOTO YMCEI ITPH SIICPHBIX PEaKIUIX;
IIPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATH
€ro MaTeMaTU4YEeCKOE BHIPAKCHHE;

—O0OBACHATh (PU3HUYECKUE MPOLECCHl U CBOMCTBA TEN, B TOM
YyHuciIe W B KOHTEKCTE CHTyallUd NPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BbIABJIATh IMPUYUHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
o0BsicCHEeHHEe W3 2—3 JIOTMYECKUX IIIaroB C omopod Ha 2—3
M3YyYEHHBIX CBOMICTBAa (U3NYECKUX SIBICHUH, (PU3MUECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEM;

—pemarb pacyEéTHbIC 331a4K (OMUPAIOLINECS HA CHCTEMY 3
2— 3 ypaBHEHHUI), UCIIOIb3Ysl 3aKOHBI U (OPMYJIbI, CBS3bIBAIOLIIE
¢u3nveckre BENMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJadd 3a-
IIUCBIBATh KPATKOE YCIIOBHE, BBIABIATH HENOCTAIOLIME MU H30bI-
TOYHBIC TAHHBIC, BBIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE ISt
peleHus], MPOBOAUTh pPACYETBI M OLIEHUBATh PEATUCTHYHOCTH
MOJTyYCHHOTO 3HaYCHHS (PU3NIECKON BETMUYHHBI,

—pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh IPH
NOMOIIMU (PU3MUYECKUX METOI0B; UCIIONIb3YS ONIMCAHUE UCCIIEIOBAHMS,
BBIJICJIATH MPOBEPSIEMOE MPEIIOI0KEHNE, OLIEHUBATD MPABIIIBHOCTh
nopsiika  TNPOBEJNEHMUS  HUCCIEAOBaHMs,  JelaThb  BBIBOJBI,
MHTEPIPETHPOBATH PE3YIIbTAThl HAOIIOICHUI U OIIBITOB;

—IIPOBOJIUTH OTIBITHI 10 HAOIIONECHUIO (PU3HUYECKHUX SIBICHHUMA
Wi GU3NYECKUX CBOWMCTB Tel (M3yuyeHue BTOporo 3akoHa HproToHa,
3aKOHA COXPAaHEHUS SHEPrHM; 3aBUCUMOCTh TMepHoja KoseOaHul
MPYKHHHOTO MasATHUKA OT MacChl Tpy3a M KECTKOCTH TPYKUHBI U
HE3aBUCHUMOCTb OT aMIUIMTY/Ibl MaJIbIX KOJeOaHWU; MpsAMOIMHEHHOE
pacrpoCcTpaHeHHE CBETa, pPa3JIOKEHHE OEJoro CBeTa B CHEKTP;
U3yueHHe CBOICTB M300pakeHUS B IUIOCKOM 3€pKajle U CBOWCTB
M300pakeHUsT TpeAMeTa B coOuparomeid JuH3e, HaOII0IeHne
CIUIOIIHBIX M JMHEHYATHIX CIEKTPOB M3IYyYEHMS): CaMOCTOSITEIbHO
co0upaTh yCTaHOBKY U3 H30BITOYHOro Habopa 000pyHOBaHUS;
OIMCBIBATh XOJI OIBITA U €T0 Pe3yJIbTaThl, POPMYIUPOBATH BHIBOJIBI,

—IIpOBOJIUTh  NpPU  HEOOXOJUMOCTH  CEpUI0  MPSIMBIX
M3MEPEHUH, Ompenensisi CpeHee 3HAUCHHE M3MEPSIeMON BEITMYHHBI
(pokycHoe paccTosiHME COOMpAOLIEH JTMH3bI); 0O0CHOBBIBATH BEIOOP
croco0a U3MepeHUs/U3MEPUTEIBHOTO PHOopa;

—TIPOBOJINTh HCCIIECJIOBAHUE 3aBUCUMOCTEH (PH3MUYECKUX
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BEJIMYMH C UCTIOIH30BAHUEM MIPSIMBIX U3MEPEHUN (3aBUCUMOCTD ITyTH
OT BpPEMEHM MpPHU DPABHOYCKOPEHHOM JIBUKEHHU 0€3 HadaJabHOMN
CKOpPOCTH; IepHuojaa KojJeOaHHi MaTeMaTHYeCKOro MasTHUKA OT
JUIMHBI HUTH; 3aBUCUMOCTH YIJIa OTPAXKEHUsI CBETA OT yIJia MajJeHus
U yIJ1a IPEIOMIICHHS OT yTJla MaieHHsl): IJIAHUPOBATh UCCIIE0OBAHHE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh PpE3yJbTaTbl
MOJyYEHHOM 3aBUCHUMOCTH (PM3UYECKUX BEIMYMH B BHUJE TAOIUI] U
rpaduKoB, Jief1aTh BHIBOJIbI IO PE3Y/IbTaTaM HUCCIIEIOBaHUS;

—IIPOBOJINTh KOCBEHHBIE M3MEPEHHUs1 (HPU3MYECKHX BEIUYHH
(cpenmHsisi CKOPOCTh W YCKOpPEHHE Teja MNPH PaBHOYCKOPECHHOM
JBYDKEHUH, YCKOPEHUE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI,
KOO(QQUIMEHT TpEeHHUs CKOJBXKEHHUS, MexXaHudeckas pabora u
MOIITHOCTb, 4YaCTOTa W MEpHOA KOJIEOAHWH MaTeMaTH4eCKOro M
NPYKHHHOTO MAsTHUKOB, ONTHYECKAas CHJIa COOMpArOIIei JIMH3BL,
paJMOAKTUBHBIM  (OH): IUIAHMPOBATh M3MEPEHUs; coOuparthb
HKCHEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHITH U3MEPEHHUS, CICHYs
NPE/UIOKEHHOW HMHCTPYKLMH; BBIYUCIATH 3HAYEHUE BEJIUYMHBI U
aHAJM3UPOBATh IIOJYYEHHBIE PE3YJIbTAaThl C YYETOM 3aJaHHOUN
MOTPELIHOCTH U3MEPEHUI];

—Cco0I10/1aTh IPaBUJIa TEXHUKH OE€30IaCHOCTU MpH paboTe ¢
1a00paTOPHBIM 000PYIOBAaHHUEM;

—pa3nu4yaTh OCHOBHBIE NPHU3HAKU U3YYEHHBIX (PU3MUECKUX
MOJIeNIeii: MaTepralibHas TOUKa, aDCOIOTHO TBEPIOE TEIIO, TOUSUHBIN
UCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJeNlb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO SIJIpa;

—XapakTepu3oBaTb  MPUHLUIBl  JEHCTBHS  H3YYEHHBIX
npuOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOH HA MX ONMUCAHHS (B
TOM YHCJIE CIUIOMETp, JATUYUKU T[OJIOKEHUS, PACCTOSHUS U
YCKOPEHHs, pakeTa, »dXOJOT, OYKH, NepUcKor, QoToanmnapar,
ONTUYECKHUE  CBETOBOJBI, CIEKTPOCKOIN, JO3UMETp, Kamepa
BuiibcoHna), ucronb3ysi 3HaHUSL O CBOWCTBaX (PU3MUYECKHUX SIBJICHUU U
HE00X0AuMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

—MHCHOJb30BATh CXEMBI M CXeMaTHYHbIE PUCYHKU U3YUEHHBIX
TEXHUYECKHX  YCTPOWMCTB,  W3MEPHUTENBHBIX  NPHOOPOB U
TEXHOJIOTUYECKUX MPOIIECCOB MPH PEHICHUH y4eOHO-TPAKTHYECKUX
3ajJ1a4; ONTHYECKUE CXEMBI JUIsl TOCTPOSHUS M300paKEHUH B INIOCKOM
3epKaie ¥ coOMparomei TMH3e,
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—IIPUBOAMTH IPUMEPHI/HAXOAUTh UHPOPMALIUIO O IPUMEPAX
IPAaKTUYECKOIO  HCHOJIb30BaHUSA  (PU3MYECKMX  3HAHUH B
MOBCEHEBHON JKM3HM Uil obecredeHUs 0€30MacHOCTH  TpU
oOpamieHun ¢ OpubOpaMH W TEXHUYECKHMH yCTpOMCTBaMu,
COXPAHEHHUs 3/10pOBbg U COOJIOAEHHS HOPM 3KOJOTHYECKOIO
IIOBE/ICHUS B OKPYXKaIOUIEH Cpene;

—OCYIIECTBJIATh  MOMCK  HHMoOpMamuu  (QPU3UIECKOTO
coliepkaHusi B ceTd VIHTepHEeT, caMOCTOSATENbHO (HOPMYIUPYs
ITIOMCKOBBIN 3aIIPOC, HAXOAWUTH IIyTH ONPEIEICHUS TOCTOBEPHOCTHU
MOJIy4eHHOW WH(OpPMAaMM HA OCHOBE WMECIOIIUXCS 3HAHUN U
JIOTIOJIHATENIBHBIX HCTOYHUKOB;

—MWCIOJb30BaTh IPU  BBIIOJHEHUHM Y4YEOHBIX 3a/aHUi
HAyYHO- TOMYJSIPHYIO JIUTEPATypy (HU3UYECKOTO COJNEPIKAHMS,
CIPaBOYHBIE MaTepHallbl, pecypcsl ceTu VIHTepHeT; BiaaeThb
puéMamMu KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus
uHGpOpMaLUU U3 OHOIN 3HAKOBOM CUCTEMBI B JIPYTYIO;

—C03/1aBaTh ~ COOCTBEHHBIE IUCHMEHHBIE W  YCTHBIC
coOOlIeHNsT Ha OCHOBE MH(OpMAIMM U3 HECKOJbKHUX HCTOYHUKOB
(GU3NIECKOTO CoNMepKaHMsl, MYOJUYHO MPEICTABIATh PE3YIbTATHI
IIPOEKTHOM WJIM HCCIIEJOBATEIbCKON NEATEIbHOCTH; IIPU 3TOM
IPAMOTHO  HCIIOJb30BATh W3YYEHHBIM ITOHATUHHBIN  ammapar
U3y4yaeMoro pas- jena (U3MKM M COINPOBOXKIATb BBICTYIUIEHUE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.
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3. TEMATUYECKOE ITNTAHUPOBAHUE

7 xnacc (68 u)
'HanmMmeHnoBaHue [KoymuecTBO 4acoB S0P
[Pa3IesIoB U TEM JleaTeTbHOCTD YUHUTENS C YYETOM MPOTPaMMBbI
MPOTPAMMBI BocuTaHus( MOAYNb « LIIKOTBHBINA ypOK»)

Paznen 1. ®usuka u ee poiib B U3y4EHUH OKpy»Karomiero mupa (6 1)

1.1.®usznka —
HayKa O IIPUPOJIC

2

TEIUIOBBIX, JJICKTPUYECKUX, MAarHUTHBIX U
CBETOBBIX.
HaGmtonenne wu omnucaHue (HU3MUYECKUX
SIBIICHUH

BrisiBieHue pazmynit meskny|POLL: https://resh.edu.ru/
pusnuecKkuMu u xummudeckumuIKnace:
PeBpaICHUSIMH. https://www.yaklass.ru/
Pacrio3HaBaHUE u KiaccuduKays UCHI.RU:

.. ps: i.
(1)I/ISI/I‘~IGCKI/IX SABJICHUN: MeX’c’lHI/I‘-ICCKI/IX,htt s://uchi.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

1.2. dusunueckue
BEJIMYUHBI

Omnpenenenne  1eHbl  genenus — mkanslPOIL: https://resh.edu.ru/
M3MepuTENbHOrO  mpubopa.  MsmepenuelKnace:

https://www.yaklass.ru/

JIMHENHBIX pa3MEPOB TE U IPOMEXKYTKO
BPEMEHU € YYETOM NOTPEUTHOCTEN.

Tela.
3mepenue TeMIepaTrypsl IMpH ITOMOIIH
PKUJIKOCTHOIO  TepMOMETpa U JaT4yMKQ
TEMIIEPATYPHI.
BBIITONIHEHME TBOPYECKHMX 3aJaHUN 110
[OUCKY CHOCOOOB H3MEPEHUs HEKOTOPBIX
(GU3NIECKUX  XapaKTEPUCTHK, HampuMep
pasMepoB  MallblXx  00BEKTOB  (BOJOC
[IPOBOJIOKA), yIaaEHHBIX 00BEKTOB,
OoBIINX PaCCTOSTHUH, MaJIbIX
MpoMeXYyTKOB  BpemeHu. OOcyxneHue
[peJlaraeéMbIx Coco0oB

UCHIi.RU:

3mepenne 00bEMa KUAKOCTH U TBépI[OI‘Ohtt s://uchi.ru/

1.3.EcrecTtBenHO-
HAay4YHBI METOJ
MO3HAHUSA

BLI,Z[BI/I)KGHI/IC THUIIOTE3, OGBHCHHIOLHI/I)
IMPOCTHIC SABJICHUA, HAIIPUMEDP:

POIII: https://resh.edu.ru/
SIKiacc:
https://www.yaklass.ru/

MOYEMY OCTaHABJIMBACTCS JABIIKYIIEECS 110
TOPH30HTAILHON TTOBEPXHOCTH TEJO;

OJIK]I€ MPOXJIagHEN, YEM B TEMHOM.

UCHIi.RU:

04eMy B JKapKyl0 MOTOAYy B CBETJIOH https://uchi.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

[Ipenyioxenue
THUIIOTEC3.

KAKOM-Tn00

BBICOTA ITYCKA.
[ToctpoeHue

CII0CcO000B

HpOBCI[CHI/Ie HCCIICA0BaHUA II0 ITPOBEPKE

TUIIOTE3EL,

aTbHOCTH TONIETA IIAPHKA,
rOPU30HTAJIBHO, TEM OOJIbLIE, YeM OOJIbLIEG

MPOCTEUILINX

dbusznueckux sBICHUN (B BUIEC PHUCYHKOB
WM CXEM), HallpUMep MaJieHue IperMeTa;
[IPSIMOJIMHEMHOE PAacIIPOCTPAaHEHHUE CBETA

IIPOBEPKY

HarpuMmep;
MYIIEHHOTO

MoOJIcIIEN

Paznen 2. [TepBoHavanbHbBIE C

BEJICHHSI O CTpOeHHH BemecTsa (5 1)

2.1.Ctpoenue
BEIIIECTBA

1

MOJIEKYJISIPHOM

BEILECTB B BOJIE.

HaGmonenne u wuHTepnperarus omnbsiToBPOLL: https://resh.edu.ru/
CBU/IETEJIbCTBYIOIIUX 00

CTPOCHUU

ONBITBI C  PacTBOPEHUEM

OuneHka  pa3sMepoB  aTOMOB

atomuo1Knacc:
BElIECTBA] httDs://www.vakIass.ru/
UCHIi.RU:

https://uchi.ru/

PAa3JINYIHBIX|

n



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

MOJIEKYJI C HCIIOJIb30BaHHEM (oTorpaduii,
MOJTYYCHHBIX Ha  aTOMHOM  CHJIOBOM
Mukpockone.  OmpezneneHue  pa3Mepos
MaJIbIX Tell

2.2.JIBuxKe 2 HaGuronenne u o0bsicHenne opoyHoBckoroPIIL: https://resh.edu.ru/

Hye U NBYOKEHUS U siBIICHUS T y3Hm. SKnacc:
B3aMMO/ICHCTBHE [poBencHre U oObsCHeHHe ombiToB ngNtPs:/www.yaklass.ru/
“1aCTHI] HAOJIOJICHUIO  TEIJIOBOTO  PaCIHIMpPEHHS] UCH.' -RU 3

BEIIECTBA 9308, https://uchi.ru/
[IpoBeneHne u OOBACHEHHE ONBITOB TIOQ
00HAPYKEHHIO CHIT MOJIEKYJISIPHOTO
NPUTSOKEHAS U OTTAIKHBAHHMS

2.3.Arperaruble | 2 Onucanue (C UCIONb30BaHuEM MpocThix  [POIL: https://resh.edu.ru/
COCTOSTHHS MOjIeliel) OCHOBHBIX Pa3JInuHii B AKnacc:

BEIIIECTBA CTPOCHHH ra30B, KHUIKOCTEl i TBEpIBIX Teut. NLPS://www.yaklass.ru/
OOBsicHeHnE MaJIoi cxnmaemocti o CHI-RUL

PKUJIKOCTEH MW TBEPABIX TeI, 6OHBMOP’IM‘M
C)KUMAeMOCTH T'a30B.

OOBsicHeHHE COXpaHEHHUs (POPMBI



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

TBEP/IBIX TEJT U TEKYYECTH JKUIKOCTH.
[TpoBeneHME OMBITOB, JOKA3BIBAIOIINX, YTO
B TBEPJOM COCTOSTHUH BOJIBI YACTHIIBI
HAXOJISTCS B CPEIHEM JIANIBINE APYT OT
npyra (TUIOTHOCTh MEHBIIIE), YEM B
YKUJTKOM.

OpraHu3MOB

Y cTaHoBIIeHHE B3aUMOCBSI3U MEXTY
0COOEHHOCTSIMH ~ arperaTHBIX —COCTOSHUM
BOJbI M CYIIECTBOBAHHUEM  BOJHBIX

Paznen 3. JIBmkeHne u B3aum

oneiictue e (21 u)

3.1.Mexanuuec
KO€ JIBIKEHUE

3

HccnenoBanue PaBHOMEPHOTO
NIBUKEHUS U ONIPENIETICHUE €r0 MPU3HAKOB.

IPDILI: https://resh.edu.ru/

ISIKmacc:
https://www.yaklass.ru/

HaOmronenne HepaBHOMEPHOTO JIBUKEHUS
W ONpeAeNieHHe ero  OTIWYHA 0T
paBHOMepHOFO JOBUXXCHUA.
Pemenne 3amad Ha omnpeAeNeHUE IyTH,
CKOPOCTH ¥ BPEMCHH pPaBHOMEPHOTO
IBMOKCHUSI.

AHanu3 TpapuKOB 3aBUCUMOCTH TYTH H
CKOPOCTH OT BPEMEHU

UCHI.RU:
https://uchi.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

3.2.Uueprus,
Macca,
[JIOTHOCTH

OObscHEeHHE U MPOTHO3UPOBAHUE SBJICHMIA,
00yCIIOBJICHHBIX MHEPLHEH, HAIIPUMEP: UTq

IPOIII: https://resh.edu.ru/
SIKmacc:
https://www.yaklass.ru/

[IPOUCXOJIUT MPU TOPMOKEHUU WIIU PE3KON
MaHEBpE ABTOMOOMJIA, II0YEMY]
HEBO3MOXXHO  MTHOBEHHO  IPEKpaTUTh
JIBIDKEHUE HA BEJIOCHUIIENIE WIIM CaMOKaTe U
T. 1. [IpoBegeHune U aHaJIU3 OIBITOB,
JIEMOHCTPHUPYIOIUX HM3MEHEHHE CKOPOCTH
JIBIDKEHUS Tella B pe3ysbTare JACWCTBUS Ha
HETO JIPYTUX Tel.

PerieHne 3agad Ha OIpeJEIEHHE MacChl
Tena, ero 00bEMa U MNIOTHOCTH.
[IpoBenenue U aHaJIMN3 OIIBITOB,
IEMOHCTPUPYIOIIUX 3aBUCHUMOCTh
M3MEHEHHMsI CKOPOCTH Tejla OT €ro Macchl
Mpyu  B3auMOJAEHCTBUH Tell. 3mepeHne
Macchl Tela Pa3IUYHBIMU  CIIOCOOAMH.

UCHi.RU:
https://uchi.ru/
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OnpeneneHHe IIJIOTHOCTHU TCJIa B pC3YJIbTATE
N3MEPCHHUA €T0 MAaCChl U 00BéMa

3.3.Cwita. Bunst
CHII

14

I/IsyquI/Ie BSaHMOHGﬁCTBHH KaK IIpUYUHbI
N3MCHCHUA  CKOPOCTH TCJla WM  €ro

PO https://resh.edu.ru/
SIKmacc:
https://www.yaklass.ru/

nedopmaruu.
Onucanue peasIbHbIX CUTYyalui
B3aMMOJECHCTBUS TEJI C TOMOUIBIO MOJIETIEH,
B KOTOpbIX  BBOJUTCS  IIOHIATHE U
n3o0paxkeHue cuibl. M3yueHue cuiibl
ynpyrocti. lccrnenoBanue 3aBUCHMOCTH
CHJIBI YIIPYTOCTH OT yJUIMHEHHSI PE3UHOBOIO
[THYpa WU TPY>KUHbI

(c mocTpoeHueM rpapuka).

AHamM3  NOPAKTUYECKUX  CUTyallWi, B
KOTOPBIX TMPOSBISETCS JEHCTBUE CHUJIbI
YIPYrocTH (yIpyroctb Ms4a, KpPOCCOBOK,
BETOK J€pEBA U 1Ip.).

AHaM3 CUTyallld, CBSI3aHHBIX C SIBJICHUEM
TarotTeHus. OOBbsCHEHHE OpOUTAIBHOT(
NBVOKCHMSI IUIAHET C  HCIIOJIB30BAHHEM
SBJICHUSI TATOTEHUS U

3akoHa wuHepuun (MC — acTpoHOMUSs)

UCHi.RU:
https://uchi.ru/

I/ISMCpCHI/Ie B€Ca TCjla C IIOMOHIBIO
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IMHaMOMeTpa. Ob6ocHoBaHMe 3TOrg
crocoba u3mMepeHusl.

AHanu3 W MOJEIHMPOBAHHE  SBJICHUS
HEBECOMOCTH. DKCIepUMEHTAIbHOE
[IOJIy4YCHUE IIPAaBWIA  CIOXKEHHS  CHIL,
HalpaBJIE€HHbIX BJOJb OJHOM MNpAMOMN
Omnpenenenue BEJIMYMHBI
PaBHOJACHCTBYIOLIECH CUIL.

V3ydeHue cuiabl TPEHHSI CKOJIbXKEHUS W
cuibl TpeHMs 1okosA. lccnenoBanue
3aBUCHMOCTH CHJIBI TPEHUS OT Beca Tella U
CBOMCTB TPYILUXCS TOBEPXHOCTEN.

AHanu3 TNPaKTHUYECKUX  CHUTyallui, B
KOTOpPBIX TMPOSIBISIETCS JEHCTBUE  CHUJIbI
TPEHUs, HCHOJB3YIOTCA  CIOCOOBI €&
YMEHBIIIECHUS WK YBEIUUeHUs (KaTaHue Ha

ITbDKAX, KOHBKaXx, TOPMOXKEHHE
aQBTOMOOWIIS, HCIIOIb30BaHHE
[TOIIIMITHUKOB, IJIaBaHHE BOJTHBIX|

PKUBOTHBIX U JIp.)

PerieHne  3amad ¢ UCTOJNB30BaHUEM
dbopMyI st pacd€éra CHITBI TSDKECTH, CHITBI
YIIPYTOCTH, CHITBI TPEHUS




VccrenoBaHue 3aBHCUMOCTH CHJIBI TPEHHS
OT Beca Tela M CBOWCTB TPYIIHUXCH
[MOBEPXHOCTEH.
AHaM3  TPAaKTUYECKHX  CHUTyaluuid, B
KOTOPBIX IPOSBIISIETCS  JIEHCTBHE CHIIb]
TPEHUsI, MCIIOJNB3YIOTCS  CHOCOOBI €8
YMEHBIIICHUS UM yBeJIUYeHUs (KaTaHue Ha

JIbDKaXx, KOHBKax, TOPMOKCHUC
aBTOMO6I/IJ'IH, HCIIOJIB30BAHUC
IIOJUINITHUKOB, IIJIaBaHUEC BOJHBIX]|

PKUBOTHBIX U Jp.)
Pemenue 3aa4 ¢ ucnonab30BaHueM GHOpMyl
Ui pacu€ra  CWIbl  TSDKECTH,  CHIIbI
YIPYTOCTH, CUITBI TPEHUS

Paznen 4. JlaBnenue TBEPABIX

TEI, JKUIKOCTEH U ra3oB (21 u)

4.1./laitenue 3
[Tepenaua
JTaBJICHUS
TBEPABIMU
TelamH,
KUIKOCTSMUA U
razamMu

AHamM3 ©  OOBSICHEHHWE  OIBITOB W
MPAKTHYECKUX CUTYalllid, B KOTOPBIX
MPOSIBIISIETCS CUJIA TABJICHUSI.

ObocHoBaHMe Croco0oB
YMEHBIICHUS W YBEJIUYEHUS JaBJICHHS,
l3yyeHne 3aBHCHUMOCTH JABJICHHS Ta3a OT
o0béMa u©  TemmepaTypbl. M3ydyenue
ocoOeHHOCTEH nepenadn JIaBIICHNS

TBépIH:IMI/I TCJIaMU, KUJAKOCTAMHU U ra3daMU.

POII: https://resh.edu.ru/

SIKmacc:
https://www.yaklass.ru/
UCHI.RU:

https://uchi.ru/
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ObocHoBaHMe pe3yabTaToB OTIBITOR
OCOOCHHOCTSIMM ~ CTPOEHHUSI BelIecTBa B
TBEPIOM, KUJIKOM

1 Ta3000pa3HOM COCTOSTHUSIX.
JKCIIEpUMEHTAIIbHOE

oKa3aTesbcTBO 3aKkoHa [lackans. Pemenue
3aJ1a4 HAa pacy€T JaBJIEHUS TBEPAOTO TEA

4.2.JlaBnenue
YKUTKOCTH

MccrnenoBanue 3aBHCUMOCTHU
TABJICHUSA KUIKOCTU oT FJIY6I/IHI>I
MOTPYKEHUS U MIIOTHOCTH KUIAKOCTH.
HaOmronenne 51 00BICHEHHE
UIPOCTaTUYECKOTO TMapagokca Ha OCHOBE
3akoHa ITackans.

M3yueHnre cooOIIaronuXxcsi COCY/I0B.
Pemennie 3agad  Ha pacu€r JIaBICHUS

PKUJTKOCTH. O0bsacuenue TIPUHITUTIA
NIEHCTBUS TUIPABIMYECKOTO Ipecca.

Ananm3 Hu 00bsACHEHHE
MPAKTAYECKUX CUTyaluH,

TIEMOHCTPUPYIOIIUX MPOSIBICHUE J1aBICHMUS
PKUJKOCTH U 3akoHa [lackans, Hampumep

PDOII: https://resh.edu.ru/

SIKmacc:
https://www.yaklass.ru/
UCHI.RU:

https://uchi.ru/
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POLIECCOB B OpraHu3me npu
r71yOOKOBOJHOM HBIPSHUH .

4.3.AtmMochepHO
¢ JaBJICHUE

JKCIIepUMEHTAIBHOE oOHapy>KeHHe
arMocepHOro  IaBieHUs. AHaIU3 W

PDIII: https://resh.edu.ru/

SIKmacc:
https://www.yaklass.ru/

OOBSICHEHUE OIBITOB ¥  TPAKTHYCCKUX
CUTyalluld, CBSI3aHHBIX C  JIeliCTBHEM
aTMOC(EpHOTO JTaBJICHHUS.

OOmbsicHeHHE CYIIECTBOBAHHUS
atMochepsl Ha 3emie U HEKOTOPHIX
[JIaHeTax WM €€ OTCYTCTBHSI Ha APYrux
mianerax u Jlyne (MC — reorpadus,
aCTPOHOMUS).
OObsicHeHue U3MEHEHUS TJIOTHOCTH
aTMoc(epsl C BBICOTOH H 3aBHUCHMOCTH
aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI.
Pemenne 3amau Ha pacu€T atMocdepHOro
TTaBIICHMSL. Nzyuenne YCTPOKCTBA
OGapomeTpa-aHepouia

UCHi.RU:
https://uchi.ru/
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4.4 JlelicTBue
KUJIKOCTH U Ta3a
Ha IIOTPYKEHHOE
B HUX TEJIO

DKCIEPUMEHTAIILHOE 0OHapy>XKCHHE
nercTBUS JKUJIKOCTHU " rasza HA

POII: https://resh.edu.ru/

SIKmacce:
https://www.yaklass.ru/

Morpy>kEHHOE B HUX TEJIO.
OrmpeziesieHne  BBITAIKMBAIONICH — CHJIBI,
NEHCTBYIOLIEH HA TeNlo, MOrPYXKEHHOE B
PKHKOCTD.
[IpoBeneHne u  OOCYXJEHHE  OIIBITOB,
TIEMOHCTPHUPYIOITIX 3aBHCUMOCTD
BBITAJIKUBAIOLIEH CHIIbI, JCHCTBYIOIICH HA
TEJIO B KHUJIKOCTH, OT 00bEMA NOrpyKEHHOH
B JKHUJIKOCTh YacTH Tejda U OT IIJIOTHOCTH
PKHJIKOCTH.
MccaenoBanne 3aBUCHMOCTH Beca Teja B
BOJIE OT 00BEMA MOTPYKEHHOM B KUJIKOCTh
JacTH Tella.

UCHi.RU:
https://uchi.ru/

Pemienue 3amay Ha TpPUMEHEHUE
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3aKOHa ApXI/IMeI[a H yCJIOBUA IJIaBaHUA TEIL.

KoHctpynpoBanue apeomerpa uny
KOHCTPYMPOBAHUE JIOAKHU U ONPENEICHUE €8
rPY30MOABEMHOCTH

Pa3nen 5. Pabora u mormHocTh. DHeprus (12 1)

5.1.Pabora u
MOIIIHOCTD

3

DKCIIEPUMEHTAIBHOE onpeneneuugPIILL: https://resh.edu.ru/

MEXaHUYECKOH paboThl cuilbl Tskectd npueiKiace:

najeHMd Tena W cuibl  TpeHmst  npuntPSd//www.yaklass.ru/
PAaBHOMEPHOM  IIEPEMELIEHUH  Tena noUCH."RU:_
TOPU30HTAILHON TOBEPXHOCTH. https://uchi.ru/

Pacuér MOIIHOCTH, pa3BUBAEMOW IIPH
noabEMe 1o jecTHune. Pemenune 3anad Ha
pacuér MexaHuW4eckoil paboThl u

MOII[HOCTH
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5.2.I1pocTeie
MEXaHHU3MBI

OmnpeneneHyue BBIMIPbILIA B CUIJIE IIPOCTHIX
MEXaHW3MOB  Ha  IpUMepe  pblyara,
MOJIBUKHOTO W HEIMOJBUXHOTO OJIOKOB,
HaKJIOHHOM TIOCKOCTH.

VccnenoBanue YCIIOBHSL ~ PaBHOBECHS
peruara. OOHapy»eHHe CBOICTB MPOCTHIX
MEXaHU3MOB B Pa3JINYHbIX HHCTPYMEHTAX U
[PUCTIOCOOICHUSIX, UCTIONIb3YEMbIX B OBITY
11 TEXHHUKE, a TAKXKE B KUBBIX OPraHU3Max
JKCIIepUMEHTAIIbHOE JI0Ka3aTeNIbCTBO
paBeHcTBa  paboOT MNpU  NPUMEHEHUH
[IPOCTBIX MEXAHU3MOB.

Omnpenenenne K11/l HaK1OHHOMN MIOCKOCTH.
Pemrenne 3aga4 Ha NpPUMEHEHHUE IIPaBUIIA
paBHOBeCHs ppiuara u Ha pacu€t KII/]

PDIII: https://resh.edu.ru/

SIKnacc:
https://www.yaklass.ru/
UCHi.RU:

https://uchi.ru/
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5.3.Mexanuueck | 4
ast SHEPrus

JKCIIEPUMEHTAJILHOE OIIPEIIEIICHUE
M3MEHEHMSI KUHETUYECKOU y

PDIII: https://resh.edu.ru/

SIKnacc:
https://www.yaklass.ru/

[MOTCHIMAIBHOW DJHEPrUM Tejla IIPU €T
CKaTbIBAaHUH 110 HAKJIOHHOW IIJIOCKOCTH.

DopMysMpoBaHue Ha OCHOBE
MICCIICJOBAHMUS 3aKOHA COXpaHEHHs]
MEXaHUYECKON IHEPTUU.

O6cyxaeHune IpaHuIl
[IPUMEHUMOCTHU 3aKOHa COXpaHEHNUs]
YHEPrUU.

Perienre 3amad ¢ MCIOJIB30BAaHUEM 3aKOHA

UCHi.RU:
https://uchi.ru/

COXPAHEHHUsI SJHEPTUU

PesepBroe Bpemst (3 1)
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8 kuacc (68 )

HaumenoBanue |OcHOBHOE JlesTenbHOCTD YUUTEINS C YUETOM D0OP
pa3zesioB U TEM  [cOJIepKaHHe [IPOrpaMMbl BOCIIUTAaHUS( MOIYJIb
[IPOTrPaMMBI «LIKOJIBHBIN YPOK»)
Pasnen 6. TerioBeie sBienus (28 u)
6.1.CtpocHue HaOmronenne u MHTEPIIPETALUS
U CBOMCTBA OTIBITOB, CBUJICTEIIbCTBYIOLTUX
BEILIECTBA 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHUU

POII: https://resh.edu.ru/

ISIKacc:
https://www.yaklass.ru/
UCHI.RU:

https://uchi.ru/
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BEIIICCTBA: OIBITHI C

PacTBOPEHUEM Pa3JIMYHBIX BEIIECTB B
BOJIC.

Pemienue 3amay = 1o OLIEHUBAHUIO
KOJINYECTBA aTOMOB WJIN

MOJICKYJI B SIMHUIIC 00hEMa

BEIIICCTBA.

AHQJIN3 TEKCTa JPEBHUX aTOMHUCTOB
(manpumep, pparmMeHTa

nosMel JIykpenus «O  npupoue
BEIEH») ¢ U3TI0KEHUEM
000CHOBaHMI aTOMHOW  THIIOTE3EI

(cMbIcioBoe uTeHue). OueHka
yOeAUTENBHOCTH ITUX 000CHOBAHHIA.
OObsicHEeHHEe OPOYHOBCKOTO
NBYOKEHUS, aBieHust quddy3un

W pa3IMuuii MEXTy HUMH Ha OCHOBE
MOJI0KEHUH
MOJIEKYJISIPHO-KMHETHYECKON Teopuu
CTPOCHUSI BEIIECTBA.




OOBsiCHEeHHE  OCHOBHBIX  pa3iIu4yuii B
CTPOEHHH ra30B, )KUIAKOCTEH U TBEPABIX TEII C

VICII0JIb30BAHUEM IIOJIOKEHUH
MOJIEKYJISIPHO-KUHETUYECKON TEOpUn
CTPOCHMSI BEILIECTBA.

[IpoBeneHue OIIBITOB 10|

BHIPAIIMBAHUIO KPUCTAJUIOB  [OBapEeHHOM
COJIM WJIM caxapa.

[IpoBeneHue U OOBSICHEHHUE  OIBITOB,
NIEMOHCTPHUPYIOIIUX KaNMUIIPHBIC SIBIICHUS 1
SIBICHHE CMauUBaHMSL.

OObscCHEHNE POJU KalWUIAPHBIX SIBJICHU
Ui [OCTYIJIEHMS BOJBl B OPraHU3M
pacTeHUH.
HaOmtoneHue, npoBelneHHE M OOBICHEHHE
ONBITOB 10  HAONIOJCHHIO  TETUIOBOTO
pacIIMpeHusl Ta30B, XUJIKOCTEH M TBEPABIX
TEIL.
OObscHeHre coxpaHeHHs 00bEéMa TBEPHBIX
TEJI, TEKY4eCTH KHMIKOCTH (B TOM YHCIE,
pasHULBI B  TEKy4eCTH JUId  Pa3HBIX
PKUJIKOCTEN ), 1aBJICHUS ra3a.
[IpoBeeHHE OIBITOB, JEMOHCTPHPYIOLIUX|
3aBHCHUMOCTh JaBJICHUS




BO37yXa OT €ro o0béMa W HarpeBaHUs WIH
OXJIaX/IEHUS,

151 ux 00BbsICHEHUE Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO  Y4eHMs. AHain3
[IPAKTUYECKUX CHUTyallui, CBSI3aHHBIX CO
CBOWMCTBAMH Ta30B, >XKUAKOCTEH W TBEPABIX
TEIl

6.2. TerioBele
[TPOIIECCHI

21

O6ocHOBaHME IPaBUII U3MEpEHMUS]
TEMIIEPATYPHI. CpaBHEeHHE  pa3IUYHBIX
CIOCO0OB M3MEPEHUs U IIKaJl TeMIepaTyphl,

PDOILI: https://resh.edu.ru/

SIKimacc:
https://www.yaklass.ru/

HaOmronenne ©W = OOBSICHEHUE  OIBITOB,
NIEMOHCTPHUPYIOIIUX U3MEHEHHE BHYTpPEHHEH
DHEPTUU Tejia B Pe3yJIbTaTe TEIUIONEPEIauH 1
paboThl BHEITHUX CHII.

UCHI.RU:
https://uchi.ru/
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HaOmronenue © = OOBSCHEHHE  OIBITOB,
00CYyXJCHUE  NPAKTUYECKUX  CHUTYalH,
TEMOHCTPHUPYIOIIMNX Pa3INYHbIe BUIbI TETLIO
Mepesavyn: TEIUIONMPOBOIHOCTh, KOHBEKIIHIO,
W3Ty4YeHue.

VccnenoBaHue sBJICHUS TEIJIO00OMEHA MTPU
CMEIIMBAHUU XOJIOJHOM U TOpsiueid BOJIBL.
Habmonenue YCTaHOBJICHUS
TEIJIOBOTO PAaBHOBECUS MEXIY ropsyeil u
XOJIOTHOW BOJIOM.

Ornpenenenue (u3mepeHue)
KOJMYCCTBA TCIJIOTHI, ITOJYUYCHHOTIO BO)IOfI
npu TerooOMeHe C HarpeThiM

MCTANIMYCCKUM HUJIMHIPOM.

Onpenencaue (M3MEpeHHE) YACTbHON
TEIJIOEMKOCTH BelecTBa. Pelenue 3amad,
CBSI3aHHBIX C BBIYMCIICHHMEM  KOJIMYECTBA
TEIUTOTHI U TEIUIOEMKOCTH MPH TEIIO0OMEHE.
AHATM3 CUTyallud  MPaKTHYECKOTO
HCIOJIL30BAHMUS TEIIOBLIX CBOMCTB BCIIICCTB
U MarepuaiaoB, HaOpumep B LEX|
HHEPrOCOCPEIKCHUSL: TETTOM30JIALIHS,
PHeprocOeperarome KpbIIid,
TEPMOAKKYMYJISITOPBI U T. [I.




HaOnronenue  siBIeHMHA — HWCHApeHUs U
koHneHcanuu.  MccrnemoBanwe — mporecca

ycrapeHus pa3InYHBIX KHUIKOCTEN,
OObsicHEeHHE  SBJICHHM  HCIApEeHus U
KOHZCHCALUU Ha OCHOBE

ATOMHO-MOJICKYJISIPHOTO YUCHHSI.
HaGnmronenne u  OOBSACHEHHE  IpoIlEcca
KUIICHUS, B TOM 4YHCIIE 3aBUCHUMOCTH
TEMIIEPATYpPbl KUTICHUS OT JAaBJICHUS.

OrnpeneneHue (u3mepenue)
OTHOCHUTEJIBLHOMI BIIQXKHOCTH BO3/TyXa,
HaOmronenue npoiiecca IUIABJICHUS

KPUCTAIJIMYECKOTO  BEIIECTBA, HampuUMep
Ib/1A.

CpaBHeHUE MPOIIECCOB TIJIaBJICHUS]
KPUCTATMICCKUX TET M Pa3MATUCHUS TIPH
HarpeBaHUU aMOPQHBIX TeEIl.

Onpenenenue (u3mepeHue) yI€IbHON
TEIUIOTHl IUIaBiIeHUA Jbaa. OOBIcHeHUE
SIBIICHUI TUTaBIICHUS M KPHUCTaJUIM3AlMHU Ha
OCHOBE aTOMHO-MOJICKYJIIPHOTO YYCHUS.




Pemenue 3aaa4, CBA3aHHBIX C BBIYUCIICHUCM
KOJIMYECTBA TECIJIOTHI B nmponeccax
TCIUIoNCpeaAaIn npu IIJIaBJICHUU H

KpUCTAJIIN3ALNN, HCIIapEHUH n
KOH/ICHCALIUH.
AHanu3 CUTYaLHI NIPAKTUYECKOr O

NPUMEHEHHsI  SIBJICHUW  TUTaBIEHUS U
KpUCTANIM3allii, HalmpuMep, TOJyYeHHUE
CBEPXUUCTBIX MaTepUaJIOB, COJIEBasi IPEJIKa U

Ap.




AHanu3 paboThl UM OOBSICHCHHE IPUHIIHII
JIEMCTBUS TEIJIOBOI'O JBHIATCIIA.
Brruuciaenue KOJIMYECTBA TEIJIOTHI,
BBIJICTISTIONIETOCS TIPH CTOPAHUU Pa3IUYHBIX
BUI0B ToruiuBa, U KIIJ[ nBurarens.

OO6cyxaeHne AKOJIOTMYECKUX
[MOCJIEACTBUI MCIIOJB30BaHUSA JIBHUTaTeneH
BHYTPEHHETO  CTOpaHHs, TEIUIOBBIX W
TUAPOICKTPOCTAHIIAMN.

Paznen 7. Dnexrpuyeckue u

MarHuTHbIC SBJIeHus (37 9)

7.1.OnexTpuyeck
ve 3apspl.
3apsKEHHBIE
Tena " 1704
B3aUMOJICHCTBHE

7

Ha6J'IIOI[eHI/Ie U TPOBCACHUC OIBITOB IIQ
DJICKTpHU3alU TCJI IPHU CONNPUKOCHOBCHHHU U

POIII: https://resh.edu.ru

SIKmacc:
https://www.yaklass.ru/

UHIYKLAEH.
HaOmronenne "u 00BsIcHEHNE
B3aMMO/ICHCTBUSI OJHOUMEHHO Hu
PasHOMMEHHO 3apsKEHHBIX TEJ.

OObscHEHUE MpUHIMIA JICUCTBUS
DIIEKTPOCKOTIA. OOBsicHeHne SIBJICHH

PIEKTPU3ALUUA TPU COMPUKOCHOBEHHUH TEN U
WHAYKIMEH C MCIOJIb30BAHUEM 3HAHUU O
HOCUTCIIAX SHGKTpI/I‘IeCKI/IX 3ap51;[0}3 B
BEILICCTBE.

UCHIi.RU:
https://uchi.ru/
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Pacno3naBanre M OOBSCHEHHE SBIICHUI
3JICKTPU3AIMN B TTIOBCETHEBHOM JKHU3HH.
HaOmronenue u  OOBSICHECHHE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ 3aKOH  COXpPaHCHHUS
DIIEKTPUYIECKOTO 3apsia.

HaOuoieHrue OMBITOB IO MOJICITMPOBAHHIO
CHJIOBBIX JIMHHUH 3JICKTPUYCCKOTO TTOJISI.
VccnenoBanue JEHUCTBUS  DJICKTPHUECKOTO
MOJIsI HA TIPOBOJIHUKH U JUDJICKTPUKU

7.2 ITocTOAHHBL
1 DJIEKTPUYECKUI
TOK

20

HaOnronenue pasnuyHBIX BUIOB J€HCTBUS
HIIEKTPUYECKOTO TOKAa M OOHapy>KEHUE 3TUX
BUJIOB JICHCTBUS B IIOBCETHEBHOM JKU3HHU.

IPDIII: https://resh.edu.ru/
SIKmacc:
https://www.yaklass.ru/

COopka 1 UCIbITAaHUE AIEKTPUUECKON LIETIH
MOCTOSTHHOTO TOKa.

W3mepenne cuitbl TOKa aMIepMETPOM.

M3mepeHue 3IeKTPUUYECKOTO HaNpsHKEHUs

UCHI.RU:
https://uchi.ru/

BosibT™METpOM. [IpoBenenue u oObsCHEHHE
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OIILITOB, ACMOHCTPHUPYIOIIUX 3aBHCHMOCTH
DIIEKTPUYECKOTO COITPOTHBIICHUS
MPOBOJHUKA OT €ro JJIMHBI, IUIOIIA/IH
MOMEPEYHOr0 CEYCHUS U MaTepuaa.
VccnenoBaHne 3aBUCUMOCTH CHWJIBI TOKa,
MPOTEKAIOIIET0  4Yepe3  pPEe3UucTop,  Of
COIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHHUSI
Ha pe3UCTOpE.
[IpoBepka mpaBumiia CIOXKCHUS HAIPSDKCHHIM
[pU [OCJEIOBATCIBHOM COCIUHEHUU [IBYX|
[PE3UCTOPOB.
[IpoBepka mnpaBuia s CHJIBI TOKa MpPH
MapauieTbHOM COeIMHEHUU PE3UCTOPOB.
AHAJIN3 CHUTyallWid TIOCJIEIOBATEIILHOTO U
MapajuieTbHOTO COSAMHEHUS MPOBOJHUKOB B
JOMAITHUX DJICKTPHYCCKUX CCTAX.
Pemrenue 3amad ¢ HMCMOIB30BaHHEM 3aKOHA
Oma u ¢opmyn pacdé€ra SJIEKTPUUECKOTO
COIIPOTUBJICHUA IIPpU IMOCJICAOBATCILHOM U
MapauIeTbHOM COSTMHEHUN TTPOBOHUKOB.
OmnpenencHue paboThI
HIIEKTPUUYECKOTO TOKA, IMPOTEKAIOLIETO Yepes
pe3uCTOp.




OrnpeneneHue MOIIIHOCTH
DIIGKTPUYECKOTO  TOKA, BBIICISEMON  Ha
pesucTope.
lccnenoBanne 3aBUCHMOCTH CHJIBI  TOKQ
yepes JIAMITOUKY OT HaNpsKCHUS Ha HEH.
Onpenenenne KI1JI narpeBarers.

ccnenoBanue npeoOpa3zoBaHus
DHEPTUU pu oabEME rpysa
DIICKTPOJIBUTATEIICM.

OObsicHEHHEe  yCTpOWCTBa W IPUHLMIIA
nercTBUS JIOMAIITHUX|

HIIEKTpOHArpeBaTebHbIX IPHUOOPOB.
OOBsiCHEHHE NPUYMH KOPOTKOI'O 3aMbIKaHHUS
1% MPUHIINTIA necTBUs IJTaBKUX
[IPEJOXPAHUTETIEH.
Pemienne 3amad ¢ MCIOJIB30BAaHUEM 3aKOHA
Jxoyns—IJlenna.Habmonenue
BO3HUKHOBEHUS 3JIEKTPUUECKOTO TOKA B KU/
KOCTH.




7.3.MarautHble
IBJICHUS

HccnenoBanne marautHoroPOII: https://resh.edu.ru/
B3aMMOJICUCTBHUS IOCTOSHHELIX MAarHUTOB. MKnacc:
V3yueHHe MATHUTHOTO MONS MOCTOSHHBIXDLPS://WwWw.yaklass.ru/

MarduToB HOpH  UX  OOBEJAUHEHUH HECH_i/-/RUH_
pasIeeHuM. https://uchi.ru/

[IpoBenenue OIILITOB 110
Bn3yan1/13au1/n/1 I10JIS1 ITIOCTOAHHBIX MAarHUTOB.
M3yuenue SIBJICHUS HaMarHu41BaHHUs
BCILICCTBA. WccaenoBanue JNIEUCTBHS
DICKTPUYECKOTO TOKa HAa  MarHUTHYIO
CTpPETIKY.



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

[IpoBenicHUE ONBITOB, JAEMOHCTPUPYIOLINX
3aBUCUMOCTD CUJIBI B3aUMOJICHCTBUS
KaTyLIKX C TOKOM M MAarHuTa OT CUJIbl U Ha-
[IpaBJICHUS TOKA B KaTYLIKE.

AHa3 CUTYyaluid MPAKTUYECKOT(
[IPUMEHEHUSI 3JIEKTPOMAarHUTOB (B OBITOBBIX
TEXHUUYECKUX yCTpOCcTBaX,

[IPOMBIIIJIEHHOCTH, MEIULIUHE).
l3ydeHue IEHCTBUS MAarHUTHOIO IIOJIA HJ
[IPOBOJHMUK C TOKOM. M3yueHue neucTsus
DJIEKTPOABUIATENS.
N3mepenne KIIJ snextpoaBurarenbHOH
yCTaHOBKU.  Pacro3HaBaHue M aHaau3
Pa3IMYHBIX TPUMEHEHHI AJIEKTPOJBUTaTEIEH
(TpaHcnopT, OBITOBBIE YCTPOWCTBA U JP.)

7.4.3nexkTpomMart
WTHAST WHITYKITIS

OneITBI 1O HCCIENOBAaHUIO  SBJICHHS
SJIEKTPOMAarHUTHOU VH]TYKIIAH:
MCCICOBAHNE M3MCEHEHHM 3HAYCHUS U
HaNpaBJI€HU HHAYKIIMOHHOTO TOKa

PDIL: https://resh.edu.ru

SIKnacc:
https://www.yaklass.ru/
UCHIi.RU:

https://uchi.ru/

61



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

[MOJIy4CHUS
PIIEKTPUYECKOM
SHEPrUu.
DJIEKTPOCTAHIIUU
Ha
BO300HOBJIIEMBIX
HCTOYHHMKAX
SHEPTUU

Pesepsroe Bpems (3 u)




9 kJace (102 v)

HaumenoBanue |OcHOBHOE JlesTenbHOCTD YUUTENS C Y4eToM Iporpammsel (DOP
pa3/esoB U TEM [COJIepKAHUE BocriuTaHusi( MOyib «I1IKOIBHBIN YPOK»)
POTPaMMBI
Paznen 8. Mexanuueckue siBexus (40 1)
8.1.Mexanunueck | 10 AHaIIN3 U 00CYXICHUE PA3TUIHBIX TPUMEPOB
POIL:
oe

TIBIDKEHUE U
CIIOCOOEI €ro
OIMCAHUS

MCXaHHNYCCKOI'O

ITBYDKCHUS.

OO6cyx1eHrne TpaHul] IPUMEHUMOCTH MOJIEIIN
«MarepuaibHas

TOYKA.

Onucanue MEXaHUYEeCKOTO JIBIKEHUS

Pa3IMYHBIMH CIIOCOOaAMU
(ypaBHeHue, Tabmu1a, rpaduk).

https://resh.edu.ru/
SIKnacc:
https://www.yaklass.ru/
UCHi.RU:

https://uchi.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

AHanu3 >KU3HEHHBIX CUTyallud, B KOTOPBIX
[IPOSABIIACTCS
OTHOCHUTEJIbHOCTh MEXaHUYECKOIO JBUKCHHUS.

HaOmonenue MEXaHUYECKOTO  JIBHKCHHUSA
TE€J1a OTHOCUTEIIBHO

PAa3HBIX TEJI OTCYETA.
CpaBHeHuE MyTel U TPAGKTOPUN ABHIKEHUS
OJTHOT'O U TOTO K€
TeJa OTHOCUTENBHO Pa3HbIX TEJl OTCUYETA.
AHanns TEKCTa lNanunes 00
OTHOCHUTEIIBHOCTH JBUKCHHUS,

BBIIMOJIHEHUE 33]JaHUI 110 TEKCTY (CMBICIIOBOE
YTCHHC).

Omnpenenenue cpenHei CKOPOCTH
CKOJIBKCHUS OpycKa WIn

TIBYDKCHUS miapuka 10  HAKJIOHHOM
[IOCKOCTH.

AHanu3 u o0Cyx1eHne Croco0oB

MPUOTHKEHHOTO ONPEICTICHHS

MTHOBEHHOM CKOPOCTH.
Onpenenenue CKOPOCTH  PaBHOMEPHOTO
NBIDKEHUS (IIIapuKa

B OKUIKOCTH, MOJEIHU  BJIEKTPHUECKOro




AQBTOMOOMJIS U T. IL.).

Ornpenenenuie NyTy, MPONRAECHHOTO 3a JAHHBIN
[IPOMEKYTOK

BPEMCHH, M CKOPOCTH Tela MO TpaduKy
3aBUCUMOCTH IIyTH

PAaBHOMEPHOTO JIBHXKEHHS OT BPEMEHH.

OOcyxneHne  BO3MOXHBIX  MPUHITUIIOB
neiicTBus pubopoB,

U3MEPSIOLIUX CKOPOCTH (CITUAOMETPOB).

Boluncnense 1myTM M CKOpPOCTH  TpH
PaBHOYCKOPEHHOM PSIMOJIMHEMHOM
NIBIDKEHUH TETa.

Onpenenenne  MOPOMJACHHOTO  MyTH U
YCKOPEHUS JBHKCHHS Tela 10 Tpaduky
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOT'J
MIPSIMOJIMHEHHOTO JIBIKEHUS TEJa OT BPEMEHH |

Ompenenenrie  yCKOpeHMs — Tela  IpH
PaBHOYCKOPEHHOM JBWKEHWUU TIO HAKJIOHHOM
[JIOCKOCTH.

N3mepenne nepruosa v 4acTOThI 0OpaIieHus
Teja Mo OKPYKHOCTH.

OmnpeneneHre  CKOPOCTH  PaBHOMEPHOTO
NIBUKEHUS TEJA IO OKPYKHOCTH.

Pemenue 3a1a4 Ha OInpezesIeHUe




KMHEMAaTUYECKUX XapaKTePUCTHK
MEXaHUYECKOTO BUXKEHHUS PA3IMYHBIX BUJIOB,
PacnioznaBanue u npuOIMKEHHOE ONMUCAHUE
Pa3IMYHBIX BUJOB MEXaHUYECKOT'O JIBH)KECHUS B
MPUPOJIC U TEXHUKE (Ha MpUMEpax CBOOOTHO
NajarolMX  TeN, JBUXKCHUS  JKUBOTHBIX|
HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEICTB U Jp.)

8.2.Bzaumoeiict
BUE TeEJl

20

HaGmronenne u 0OCyX JACHHE OMNBITOB O

POIII:
https://resh.edu.ru/

JBIDKEHHUEM TeJla IPU YMEHBIIECHUU BIIMSIHU
JPYTUX TeJl, IPEMATCTBYOUIUX JIBHKECHHUIO.
AHamu3 Tekcra lamwies ¢ omMcaHHEM

SIKmacc:
https://www.yaklass.ru/

MBICJICHHOT'O OKCIICPpUMCHTA,
000CHOBBIBAIOIIIECTO 3aKOH WHEPIINN]
BBITIOJTHEHUE 33JIAHUH TT0 TEKCTY (CMBICIIOBO®
YTEHUE).

OOcyxJeHne BO3MOXKHOCTH  BBITIOJTHEHHUS
3dKOHa MWHCPOHUHU B PA3JIMYHBIX CHUCTCMaAX|
OTCU€Ta.

UCHI.RU:
https://uchi.ru/

HaGmonenne n 00CyX)IeHHEe MEXaHHUECKUX



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

SIBJICHUH, IPO- UCXOJAIIMX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHO- MEPHOM H
YCKOPEHHOM JBUKEHUU OTHOCHUTEJIBHO
KaOMHeTa (PU3UKH.

JleficTBUsI C BEKTOpamMHu CHWJI: BBINOJHEHUE
3aJIaHUl  TI0  CIIOKEHUI0O H  BBIYUTAHUIO
BekTOpoB. Halmronenue w/unu mNpoBeEeHUE
OTBITOB, JEMOHCTPUPYIOUIUX 3aBHCHUMOCTH
YCKOpPEHUS Tella OT MPUIOKEHHON K HEMY CHUJIbI
1 MAcChl T€Ja.

AHamu3 W OOBsICHEHWE  SIBJICHUH ¢
HCMOJIb30BAHUEM BTOPOTO 3akoHa HproTOHA.

Pemenne 3ama4 ¢ UCMOIB30BaHUEM BTOPOTO
3akoHa Hpr0TOHA M paBuiia CI0KEHUS CHIL.

Ornpenenenne KECTKOCTU MPYKUHBL.

AHanmM3 cuTyanuii, B KOTOPBIX HAOII0IaI0TCs
yrpyrue aepopmanuu, U HX OOBSICHEHHE O
HCMOJIb30BaHUEM 3aKkoHa ['yka.

Pemienne 3agad ¢ WCHoib30BaHMEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS
CKOJIb)KEHUS

OT CHJIBI HOPMaJIbHOTO JABJICHUS
OO6cyxIeHre pe3yabTaToB UCCIICIOBAHMS.




Onpenenenue k03 urenta TpEeHUs
CKOJIbKeHUs. VI3MepeHune Cuilbl TPeHUs TIOKOsI

Pemenue 3agad ¢ ucnonp3oBanueM Gpopmyiibl
TUIs1 CHJIBI TPEHUS CKOJIbKEHHUSL.

AHanu3  JBWXKEHUS Tel  TOJbKO  IOJ
NEeCTBUEM CHJIbI TSXKECTH — CBOOOJHOIO
1a1CHUSI.

OOBbsicCHEeHME HE3aBUCHUMOCTH  YCKOPEHHUS
CcBOOOJHOrO NaJCHUs OT MACChI TeJa.

OuneHka  BEIMYMHBI  CHUJIBI  TATOTEHUS,
NEICTBYIOIEH MEXIy ABYMs Tenamu (Jd
[Pa3HBIX Macc).

AHann3 JBW)KEHUS HEOECHBIX Tel TOj
neiictBuemM CHJIBI TATOTEHUS ¢
VCII0JIb30BAHUEM JIOTIOJTHUTENbHBIX
WCTOYHUKOB WH(OpMAInn).




Pemenue 3amad ¢ MCHOIb30BaHMEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (OPMYJBI  JUis
pacuéra CHIIBI TSKECTH.

AHanus OpPUTMHAIILHOTO TEKCTa,
OIHCHIBAIOIIETO TIPOSIBJICHUS 3aKOHQ
BCEMHUPHOTO TATOTEHHSI; BBIITOJHEHHUE 3aIaHHH
[0 TEKCTY (CMBICIIOBOE YTCHHE).

HaGnronenne u oOCyXIeHHE ONBITOB TIO
W3MCHEHHWIO Beca Tella MpPH YCKOPEHHOM
TIBIDKCHUU.

Ananus yCIOBUI BO3HUKHOBEHMS]
HEBECOMOCTH H MIEPErpy3KH.

Pemenue 3agau Ha onpeneneHue Beca Tena B
Pa3IMYHBIX YCIOBHUSX.

AHanu3 cui, JeHCTBYIOIIMX Ha  Telo,
nmokoseecss Ha ornope. OmnpeeneHne MeHTpa
TSOKECTH Pa3IMYHBIX TeJ




8.3.3aK0oHbI
COXpaHEHHS

10

HaGnronenne u  OOCYXIEHHE  OIBITOB,
JIEMOHCTPUPYIOIINX Tepeaavy UMITyJIbca MpH

POIII:
https://resh.edu.ru/

BSaI/IMOHGfICTBI/II/I TCJI, 3aKOH COXpPaHCHUA

SIKmacc:
https://www.yaklass.ru/

UMITyJIbca TpU  abCONIOTHO  YIOPYIrOM |
HEYyIpyroM B3auMOJICHCTBUU TEJL.
AHanu3 cuTyaluil B OKPYKAIOIIEH KU3HU C
MCII0JIb30BAHUEM 3aKOHa COXpaHEHUs
MMITYJIbCA.
Pacio3HaBanme  sIBIEHUS ~ PEAKTUBHOTO
NBUOKEHUsT B rnpupoae u TexHuke (MC —
ouonorus).
[IpumeHeHne 3aKOHA COXPAHEHUS WMITYIIbCA
1151 pacuéTra pe3yIbTaToOB B3aUMOAEHCTBUS Tell
(Ha TpuUMepax HEYNpYroro B3aWMOJEHCTBUS,
YIIPYroro  LEHTPAJIbHOTO  B3aUMOJCHCTBUS
TBYX OJWHAKOBBIX TE€JN, OJHO W3 KOTOPBIX
HETTO/IBFIKHO ).
Pemenue 3amad ¢ MCHOIb30BaHMEM 3aKOHA
COXPAaHEHHUS UM- ITyJIbCA.
Onpenenenue pabOThI CHIIBI YIPYTOCTH MPH
noabEMe rpysa C HCIOJIb30BaHUEM
HETO/IBM)KHOTO U TIOABHXKHOTO OJIOKOB.

UCHi.RU:
https://uchi.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

3MepeHne MOIHOCTH.
M3MmepeHne NOTEHUUANIBbHON SHEPrUM YIPYro
ne(OpMHUPOBAHHON MPY>KUHBL.
N3mepeHue KHHETHYECKOW DJHEPIuy
TeJa 110 JJIMHE TOPMO3HOIO IIyTH.
OKCIIEpUMEHTAIIbHOE CpaBHEHHE
W3MEHEHUS NMOTCHIHUAIBHON M KHHETHYECKOH
SHEPruil Teja NpU JBUKCHHUM 110 HAKIOHHOMU
IJIOCKOCTH.
OKclepuMEHTalIbHAs IPOBEPKA 3aKOHA
COXpPAaHEHHsI MEXAHMYECKOW DSHEPruu Ipu




CBOOOJHOM IaJICHUH.

[IpuMeHeHHEe  3aKOHA  COXpPaHEHWs]
MEXaHUYECKOM  DHEprum I pacyéra
IIOTCHUMAIBHOM M KHHETHUYECKOM JHEPIrui
Tena. PemieHnme 3amad ¢ MCNONIb30BaHUEM
3aKOHA COXPAaHEHUS MEXaHUYECKOM SHEPrun

Paznen 9. Mexanunueckue konebanus u BosHbI (15 1)

9.1.Mexanuueck
e KoJeOaHus

7

HaOmronenune KoJIeOaHuit o

POIII:
https://resh.edu.ru/

NMEHCTBHEM CHJII TSDKECTH W YIPY- TOCTH H
oOHapyKeHHe TMOAOOHBIX  KojeOaHuil B

SIKmacc:
https://www.yaklass.ru/

OKpY’KaroIlleM MHUpe.
Amnanu3s xoneOaHMi rpy3a Ha HUTH U HA

UCHI.RU:
https://uchi.ru/

npyxuHe. OnpeselleHne 4acTOThl KOJIeOaHHH
MaTEeMaTHYECKOTO U MPY>KUHHOTO MAasITHUKOB.
HaOmronenne um OOBSICHEHUE SIBICHUS
pesonanca. MccrnemoBanue — 3aBUCHMOCTH
rmeproja KojaeOaHWH ITOJBCIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTU.

[IpoBepka HE3aBUCHUMOCTH IEPHO/JIA

KoJeOaHuil Tpy3a, MOABEIICHHOTO K JICHTE, OT|



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

Maccel Tpy3a. Habmrogenwe u 0OCYyX)ICHHE
OIBITOB, JIEMOHCTPUPYIOLUIMX 3aBUCUMOCTH
reproja KoineOaHui MPyKUHHOTO MasiTHUKA OT]
MaccChl Ipy3a U KECTKOCTH MPY>KUHBL.

[IpuMeHeHHEe  MAaTeMaTU4YeCKOro |
[PYKUHHOTO MassTHUKOB

B KAaueCTBE MOJEJIEH i1 ONUCaHHUS
KoJie0aHuil B OKPYKaIOIleM MUDE.

Pemenne  3apgad, CBSI3aHHBIX q
BBEIYHMCIICHHEM  WJIH  OLEGHKOW  YacTOTHI
(mepuona) KoneOaHmii.

9.2.MexaHuueck
Vi€ BOJIHBI. 3BYK

OOHapyxeHne M aHaiu3 BOJHOBBIXPOILL
SIBJICHUU B OKpY>KaroIlleM MUpE. https://resh.edu.ru/
HaGmonenune pacmpocTpanenusIKace:
[IPOJIOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJENIN https://www.yaklass.ru/
1 OOHapyXEHHE AaHAJOTUYHBIX BUIOB BOJIH BUCH_"RU:.
https://uchi.ru/
pupoie (3BYK, BOJISHbIE BOJIHBI).
Brruncnenue UIMHBI BOJIHBI U CKOPOCTH
pacipocTpaHeHUs 3BYKOBBIX BOJIH.

DKCTepUMEHTAIbHOE OTIpe/IeIICHUE
IPAaHUIl YaCTOTHI  CIBIIIUMBIX  3BYKOBBIX
KOJIcOaHUl.

HaOmromenne 3aBUCHUMOCTH  BBLICOTEH]

3ByKa OT 4acToThl (B TOM 4YHCIE C



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

HCII0Ib30BAHHEM MY3BIKAJTbHBIX
MHCTPYMEHTOB).

HaOnronenne um 0OBSICHEHUE SIBIIECHUSA
AKyCTHUYECKOTO pe30HAaHCa.

Ananus OpPUTHHAIILHOTO TEKCTA,
MMOCBSIIIEHHOTO HCIIOJIB30BAHUIO 3ByKa (WIIH
yIbTpa3ByKa) B  TEXHUKE  (3XOJOKaIwus,
yIBTPA3BYK B MEIUIIMHE W JIP.); BBITIOJHEHHC
3aJJaHHI TI0 TEKCTY (CMBICIIOBOE YTCHUE)

Pasgen 10.

DJIeKTPOMArHUTHOE IOJI€ M AJICKTPOMArHUTHBIC BOJIHBI (8 1)

10.1.2nexTpomarsn
WTHOE TIOJIE U
PIIEKTPOMAarHUTHBI
€ BOJIHEI

6

DJICKTPUICCKOI'0 1 MArHUTHOT'O MOJICH.

[MTocTpoenue paccyxaenuii, POLL:
000CHOBBIBAIOIIHAX B3aumocBs3phttps://resh.edu.ru/
STKmacc:

https://www.yaklass.ru/

UCHi.RU:
https://uchi.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

DKCIIepUMEHTAIIbHOE H3y4YCHHE
CBOWCTB DJIEKTPOMArHUTHBIX BOJH (B TOM
YKCJIC C TTOMOIIBbI0 MOOMIILHOTO TeedoHa).

AHanmu3  pEHTTEHOBCKUX  CHHUMKOB
YeJI0OBEUYECKOI0 OpraHu3Ma.

AHamm3  TEKCTOB,  OIMCHIBAIOIINX
[POSIBIICHUS 3JICKTPOMArHUTHOTO W3ITyYEHUS B
NpUPOJIC: JKUBBIE OPTaHMU3MBI, H3IIyUCHHS]
HEOECHBIX TeJ (CMBICIIOBOE UYTCHUE).

Pacnio3snaBanne M aHanmm3 pas3IM4YHBIX
MPUMEHEHUH JJIEKTPOMArHUTHBIX BOJH B
TEXHUKE.

Pemenne 3amady ¢ HCHOJIB30BaHUEM
dopMyn T CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JJIMHBI BOJTHBI U YaCTOTHI CBETA




LS

Pasnen 11. CBeroBbie sBieHus (15 1)

11.1.3axoHEbl
[pacrpocTpaneHu
51 cBETA

6

HabiroaeHure OIbITOB,
JIeMOHCTPHUPYIOIIHX SIBIICHU

POIII:
https://resh.edu.ru/

[PSIMOJIMHEMHOIO  PaclpoOCTpaHEHMs]  CBETA

SIKnacc:
https://www.yaklass.ru/

(BOBHMKHOBCHHE TEHH W IIOJy- TEHH), U HX|
I/IHTepHpeTaLII/Iﬂ C HUCIIOJIB30BAHHUECM IIOHATHS]
CBETOBOTO Jyya.
OO0BsicCHEHHE U MOJICTMPOBAHUE COJTHEYHOTO U
JTYHHOTO 3aTMCHUH.
VccienoBaHue 3aBUCHUMOCTH yIJIa OTPaKCHUS]
CBETOBOTO JIy4ya OT yIJia MajeHHusl.
3y4yeHne CBOWCTB M300pakeHUsS B IUIOCKOM
3epkasne. Habmronenrne u oObsICHEHHE OTBITOR
M0 TOJIYYCHUI0 WU300pKCHHUI B BOTHYTOM U
BBITYKJIOM  3epkanax. HaOmiomenue 1
00BSCHEHHUE OIBITOB TI0 MTPETIOMIICHUTO

UCHi.RU:
https://uchi.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

BHYTPEHHET O
OTpaKCHUS
ONTUYECKUX
CBETOBOJAX

B

CBETA HA I'PAHULIC PA3IMYHBIX CPEll, B TOM YHUCIIE
OIBITOB C IIOJHBIM BHYTPEHHHUM OTPAKCHHEM,
HccnenoBanue 3aBUCUMOCTH yria
[IPEJIOMJIEHUS OT yIUia MaJeHUsl CBETOBOTO JIy4d
Ha TPaHMILIEC «BO3AYX—CTEKIION.
PacriosHaBaHue  SBIEHUH ~ OTpaXEHUA W
[IPEJIOMJICHUSI CBETa B IIOBCEAHEBHON JKH3HM,|
AHaIM3 U OOBSICHEHHE SBICHUS ONTHYECKOT(
MUpaxa.
Pemenne 3amad ¢ MCHOJB30BAaHUEM 3aKOHOB
OTPaYKEHHUs U NPEJIOMIICHUS CBETA

11.2.JIuH3b1 U
OTITHYECKHE
pruOOpHI

[Tonydenne  u300paXkeHHH C  MOMOILBIO

POIII:
https://resh.edu.ru/

CcOOMparoIIei U pacCEUBAIOIICH JINH3.
Onpenenenne  (GOKYCHOTO  pacCTOSHUSA U

SIKnacc:

ONTUYECKOI CUIIbI COOMpAOIIEH JTUH3BI.
AHajaM3 YCTPOMCTBA M MpPHUHLIMIA ACHCTBUS]
HEKOTOPBIX ONITUYECKUX prOOpPOB!
¢doroanmnapara, MUKPOCKOIa, TEIECKOIIA

AHanu3 SIBIICHUI OIU30pYKOCTH U
NTAIbHO30PKOCTH, TPUHIUIA JIEHCTBUS OYKOB.

u/
UCHI.RU:

https://uchi.ru/

https://www.yaklass.r



https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://uchi.ru/

11.3.Paznoxenue
OeJloro cBera B
CIICKTP

HaGnronenne mo pasyioxeHuto 0esoro
cBeTa B crekTp. HaOmropeHue u OOBSCHEHHE
ONBITOB IO IOJYYCHHUIO OCJIOro CBeTa IIpH

CJIO)KCHUH CBCTA Pa3HbIX LIBETOB.
HpOBCI[eHI/Ie U OOBSICHEHHE OIIBITOB IIQ

BOCIIPHATHIO  I[BETa MPEIMETOB TPH  UX
HAONIONCHUU  4Yepe3  IBETOBBIE  (PHUIIBTPBHI
(LIBETHBIE OYKH)
Paznen 12. KpanToBsie siBienus (17 4)
12.1 Ucnyckanue| 4 Ob6cyxnenue nenu onbToB PesepdopaaPIIL:
Y TIOTJIOTIICHHE [0 WCCICIOBAHMIO aTOMOB, BblaBIKeHnaNttps:/resh.edu.ru/

CBE€Ta aTOMOM

TUIIOTE3 O BO3BMOXHBIX PE3YJIbTaTax

SIKmacc:
https://www.yaklass.

ru/
UCHI.RU:

https://uchi.ru/



https://resh.edu.ru/
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OIIBITOB B 3aBUCUMOCTH 0Tl
[IPEI0JIaraeMoro CTpOECHUS aTOMOB,
(dbopMylIMpoBaHHE BBIBOJIOB M3 PE3yIbTaTOB
OITIBITOB.

OO6cyxnenue MPOTUBOPEUUI
[JIJAHETaPHOU MOJIENIM aTOMa

M OCHOBaHMH JJs THIOTe3bl bopa o
CTallMOHAPHBIX OPOUTAX AIEKTPOHOB.

Habmroienue CrjiomHpIX U JTUHEHYATHIX]
CHEKTPOB H3JIyUYEHHUS PA3JIMYHBIX BEIIECTB.
OOBsicHEeHHE JIMHEHUATBIX CIEKTPOB M3JIyUEHHSI

12.2.Ctpoenue
QTOMHOTO sIIpa

OOcyxeHrne BO3MOXHBIX THUIOTE3 O

POIII:
https://resh.edu.ru/

MoZIeNsIX cTpoeHus sapa. OnpeneneHne cocTas
siep 1O 3aJaHHBIM MAcCOBBIM U 3apsIOBBIM

SIKmacc:
https://www.yaklass.r

qucjiaM U 110 ITOJOXKXEHUIO B nepnozmquKof
CUCTEME DJIEMEHTOB.

AHanu3 U3MEHCHHsI COCTaBa sjipa M €ro
MOJIOKCHHUST B TIEPUOAUYECKON cHUCTEME TIpH
A-paIuOaKTHBHOCTH.

HccnenoBanne TpeKOB a-4acTUI IO
rotroBeiM  (ororpadusm. OOHapyxkeHUE U
W3MEpEHUE PATUAIIOHHOTO ()OHA C TMOMOIIBIY
TT03UMETpa, OIIEHKA €T0 HHTEHCUBHOCTH.

u/
UCHI.RU:

https://uchi.ru/

AHanu3 OHOJOTMYECKUX H3MEHEHUA,
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rnojypacraja.  [IPOMCXOZSIINX 1O/ AEUCTBUEM PaAHOAKTHBHbIX
[lericTBust u3nydyeHuil. lcnons3oBaHuE paJMOaKTUBHBIX
PaAMOAKTUBHBIX [U3TyYCHUU B MEIUIIMHE.

M3JIy4ECHUN Ha|

YKUBBIC
OpraHU3MBbI
12.3. S nepHbie 7 Pemenue 3amau ¢ ucnonbzoBanueMPOIl:
peaKINU 3aKOHOB COXPAHEHHs MAacCOBHIX M 3apsmoBsixNttps://resh.edu.ru/

yyceN Ha ONpeJieieHHe Pe3yIbTaToB AKnacc:
A7IEpHBIX PEaKIUii; aHAJIN3 BO3MOKHOCTH h;tps./ /www.yaklass.r
T HEBO3MOKHOCTH SIIEPHOM PEaKIUH. uUCHi RU:
OleHKa DJHEPrUM  CBA3M  sJIE e
o P CBASM AACP  Chiins:/juchi.ru/
MCII0JIb30BaHUEM (OpMYJibl DIHIITEHHA.

OO6cyxnenue MEpPCIIEKTUB
MICTIOJIB30BAHUSI YIPABIISIEMOIO TEPMOSICPHOTO
CHHTE3a.

O6cyxnenue PEUMYILECTB u

PKOJIOTMYECKUX MPOOIIEeM, CBI3aHHBIX C SIICPHOU
pHepreTukort (MC — 3Koorus)
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Paznen 13.IToBTOpUTEILHO-0000IAIONIHIE MOTYJIH (9 1)

13.1.Cucremaru
3a1us U
000011ICHIE
IPEMETHOTO
COJIepKAHUS

U OIbITA Jes-
TEIBHOCTH,
prUOOPETEHHOTO
P U3YYCHUHU
BCEro Kypca
bu3uKy.

9

BeimonHenne y4eOHbIX 3aaHui, TPEOYIOIINX

NIEMOHCTpALH KOMIIETEHTHOCTEMH,
XapaKTEPU3YIOIIUX €CTECTBEHHOHAYYHYO
FPAMOTHOCTb:

-[IPUMEHEHU [TOJIYYECHHBIX 3HaHUU JUIsS
HAY4YHOTO OOBACHEHUS (PU3HMUECKHX SBICHUH B
OKpY’KaroLen IPUPOJIE U IIOBCEAHEBHON
KHU3HH, @ TAK)KE BBIABICHUS (PU3MUECKUX
OCHOB psiJla COBPEMEHHBIX TEXHOJIOTHH;

-[IPUMEHEHUS OCBOEHHBIX dKCIIEPUMEHTAIBHBIX
YMEHUIA U1 HCCIIEJOBAHUS (PU3UIECKUX
SIBJICHUH, B TOM YMCJI€ ISl IIPOBEPKU
TUIIOTE3 U BBIABICHUS 3aKOHOMEPHOCTEH.

Pemenne pacy€THbIX 3a7a4, B TOM YHCIIE
[IPEIoIaratolluX UCIOIb30BaHUe (PU3NUECKON
MO/IEJIM M OCHOBAHHBIX HA COJIEP/KaHUU
PasIMYHBIX Pa3/IeoB Kypca (PU3HKH.
BbInonHeHue 1 3a1mTa rpynnoBbIX WIx
WHIUBUAYAIBHBIX IPOCKTOB, CBA3AHHBIX C

coJiepsKaHueM Kypca PU3UKH.
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