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MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamMma mo (u3uKe s OCHOBHOTO O0Iero 0oOpa3oBaHUSI COCTaBlieHA B
COOTBETCTBUU C HOPMATHBHBIMH JJOKYMEHTAMHU:

®enepanbubiii 3akoH or 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit
Denepanumny;

Oenepanbubii 3akoH oT 31 wmrona 2020 r. N 304-®3 "O BHeCceHUM HU3MEHEHUW B
@enepanbubiii 3akoH "OO o0pazoBanun B Poccuiickoit ®epepanuu" 1o Bompocam
BOCMHUTaHUs 00yvarommxcs';

®denepanbHblil  TOCYIApCTBEHHBI 00pa30BaTENbHBIA  CTAaHAAPT CPEAHETO OOIIETro
oOpa3oBaHMsI, YTBEpPXKICHHBIM mpuka3oM MuHUCTEpCTBa 00pa3oBaHUs H  HAYKH
Poccuiickoii @enepaunn ot 17 mas 2012 r. N 413 ¢ u3MEHEHMSIMH, YTBEPKIACHHBIMU
npukazoM MunucrepcTBa npocsemenns ot 11.12.2020r. Ne712;

denepaibHBI  TIepeYeHb yUYEOHHUKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAaHUIO TIPU
peanu3aliuu UMEIOLIUX TOCYAapCTBEHHYIO aKKpEeAUTAIMI0 00pa3oBaTeIbHBIX MPOTPaMM
HayaJbHOr0 OOLIEro, OCHOBHOT'O OOILEro, CpeTHEr0 O0LIEro 00pa3oBaHus, YTBEPKICHHOTO
npukazoM MunHucrepcrBa npocpenienus Poccuiickoit @enepanmu oT 20.05.2020r. Ne254;

Konnenuusa mnpenomaBanust Qusuku B Poccuiickoit  ®enepanuu  (yTBEpKIeHa
pacniopsikenuem IlpaBurennbctBa Poccuiickoit denepanuu ot 3 nexadps 2019 r Ne I1K-
4BH).

[Topsimok opraHU3alUK U OCYIIECTBICHUS 00pa30BaTEIbLHOMN AEATEIHHOCTH IO OCHOBHBIM
o0meo0pazoBaTebHBIM MPOTpaMMaM - 00pa30BaTEIbHBIM IMPOTPaMMaM HaYaJIbHOTO
00111ero, OCHOBHOTO OOIIIET0 M CPeHEro 00IIero o0pa3oBaHusl, YTBEPKICHHBIN TPUKA30M
MunuctepcTBa npocpenienus: Poccuiickoit @enepanuu ot 22.03.2021r. Nel 15;

[TocTanoBneHue ' maBHOTO TOCYAapCTBEHHOTO caHUTapHOTO Bpada PO ot 28.09.2020 . Ne
28 «CaHUTapHO-IMUAEMHUOJIOTHUECKIE TPEOOBaHUS K OpraHU3alMsIM BOCIHUTAHUS U
oOy4eHHs, OTAbIXa M O3J0POBJICHMS JIeTed W MOJIoAeK» HOopMmbl M mpaswia CanlluH
1/2/3685-21 «I'urueHn4YecKre HOPMATUBBI U TPEOOBAHUSA K 00CCIICYCHUIO OE€30MACHOCTH 1
O0e3BpeHOCTH IS 4YelloBeka (akTopoB cpenpl obutanus" (C  U3MEHEHHSIMH U
JOTIOJTHEHUSIMU )»,  YTBEPKACHHBIE  MOCTAHOBIEHUWEM [J1aBHOro  rocyAapCTBEHHOIO
caHuTapHoro spaya POy;

Pa6ouas nporpamma Bocriutanus MBOY COILI Ne43 r. benropona mist yposast OOO.

YHuBepcanbHbIN Konu(pUKaTOp pactpeneEHHbIX M0 KJIaccaM MPOBEPSIEMBIX TPeOOBaHUN
K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 0OOpa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUsI U JIEMEHTOB COJIEPXKaHUS 10 (PU3UKH JJIST UCTIOIh30BaHUs B (he/lepaIbHBIX U
pEerHOHAIBHBIX TPOIIeAYpax OIEHKHM KadecTBa OOpa3oBaHUs, OJOOpPEH pelieHueM



(dheneparbHOro yueOHO-METOAUYECKOr0 OOBEITMHEHUS 10 00IIeMy 00pa30BaHMIO (IIPOTOKOI
ot 12.04.2021 1. Ne1/21)

['ytaux E. M., IletpoBa M. A, UYepnuxoBa O. A., ®uzuka 7-9 kmaccel. Pabouas
nporpamma K 1uaun Y MK U. M. Ilepeimikuna, E. M. I'ytauk., M. A. IBaHOBa.

Conepxxanue [Iporpammbl HampaBieHO Ha (OPMHUPOBAHHME €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH YYaIllUXCSl U OpTraHU3aIUI0 U3YYeHHs (PU3MKH HA JIEATEIHbHOCTHON OCHOBE . B
HEll YYWTBHIBAIOTCS BO3MOXKHOCTM npenmera B peanuzauuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METalmpeaMETHBIM pe3yibTaTaM oOOy4YeHHs, a Takke
MEKITPEIMETHBIEC CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
ob1ero oOpa3oBaHus

B nporpamme onpenensroTcs OCHOBHBIE IEIM U3y4eHUsI (PU3UKU HA YPOBHE OCHOBHOTO
oO1ero oOpa3oBaHus, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSA Kypca (DU3UKU: JTUYHOCTHBIE,
MeTarpeMEeTHbIC, TpeIMETHbIE (Ha 6a30BOM YPOBHE)

[Iporpamma ycTaHaBIMBAET paclpeielieHre y4eOHOro MaTepualia 1o rojam o0ydeHus (1o
KJlaccam), IpejjiaraeT NpUMEPHYIO MOCIIEA0BAaTEIbHOCTh U3YUYEHUS TEM, OCHOBAaHHYIO Ha
JIOTUKE pa3BUTUS MPEIMETHOrO CcoAepXaHus M Y4€Te BO3pPACTHBIX OCOOEHHOCTEN
y4daluxcs, a TakKe NPUMEPHOE TEMAaTUYECKOE IJIaHUPOBAHME C YKAa3aHMEM KOJIMYECTBA
4acoB Ha MU3YyYEHHE KaXKJOW TEMbI U MPUMEPHON XapaKTEPUCTUKON yueOHOU NesATeIbHOCTH
YYAILKUXCS, PeAIn3yeMON TPU U3yYEHHUH 3TUX TEM .

N3yyenue pusumku cnocoOHO BHECTH PEUIAIONINI BKJIaT B (hOPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOU TPaMOTHOCTH 00YYarOIINXCS

Kypc pusukm — cucremMo00pa3yromuii yisi €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB,
MOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIECCOB M SBJICHUM, H3y4aeMbIX
XUMUEH, Ouosoruen, actpoHomuend u pusnueckoit reorpadueit . Gusuka — 3TO MPEAMET,
KOTOPBIH HE TOJIHKO BHOCUT OCHOBHOM BKJIA] B €CTECTBEHHO-HAYYHYIO KQpTHHY MHUpPA, HO U
MIPEIOCTaBIIsICT HAauOoJee SICHbIE 00pa3Ibl MPUMEHEHUS HAyYHOTO METOJa TO3HAHUSA, T €
croco0a TOoJydeHHsI TOCTOBEPHBIX 3HAHWK O mupe . HakoHer, ¢usnka — 3TO MpeaMmer,
KOTOPBI HapsIy C JPYTUMH €CTECTBEHHO-HAYYHBIMH TIPEIMETaMH JOJDKEH JaTh
IIKOJIbHUKAaM TPEACTaBICHUE 00 YBIIEKATEIBHOCTH HAYYHOTO HCCIEAOBAHHUS M PaOCTH
CaMOCTOSITEITbHOTO OTKPBITHUS HOBOTO 3HAHUS

Opna W3 TIIaBHBIX 337a4 (U3UUECKOro 0O0pa3oBaHMs B CTPYKType 00IIero oopa3oBaHUs
COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON TPAMOTHOCTH M HMHTEpeca K HayKe y
OCHOBHOM MaccChl OOYYaroInuxcsi, KOTOpPbIE€ B JdajdbHEWIIEM OYyIyT 3aHSATHI B CaMBbIX
pa3HooOpa3HbIX cepax mesTenbHOCTH Ho HE MeHee BayKHOM 3a7adcii SIBISICTCS BBISBICHHE
M TIOATOTOBKA TAaJAHTIMBBIX MOJIOABIX JIOJCH ISl TMPOJOJDKEHHUS OO0pa3oBaHUs M



z[aaneﬁmefI HpO(i)CCCI/IOHaJILHOfI ACATCIBHOCTH B obnactu CCTCCTBCHHO-HAYYHbIX
I/ICCJIC,IIOBaHI/Iﬁ H CO3JaHUU HOBBIX TEXHOJIOIUM

. CornacHo MPUHATOMY B MEXIAYHAPOJHOM COOOIIECTBE OmpenesieHuto, «EcTecTBeHHO-
Hay4Hasi TPAaMOTHOCTh - ATO CIIOCOOHOCTh Ye€JOBEKa 3aHUMAaTh AKTHUBHYIO T'PaXKJIaHCKYIO
MO3UIIMIO TI0 OOIIECTBEHHO 3HAYHMMBIM BOIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMH HayKaMHU,
U €ro TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHO-HAYyUYHBIMU HjaesiMu HaydHO rpamMOTHBIHM
YEeJIOBEK CTPEMUTCS Y4YacTBOBAaTh B apTryMEHTHUPOBAHHOM OOCYXICHUH MPOOIIeM,
OTHOCSIIIIUXCSl K €CTECTBEHHBIM HAayKaM M T€XHOJOTHSAM, YTO TPEOYyEeT OT HETO CJICIYIOIINX
KOMIIETECHTHOCTEH:

—HAY4YHO 00BIACHATH SIBJICHHS,
—ONOCHHUBATDh U IIOHUMAaTb OCOOCHHOCTH HAaY4YHOI'O UCCJICAOBAHUA,

— UHTCPIPCTUPOBATL JAHHBIC U UCII0JIB30BATh HAYYHBIC NOKA3aTCJIbCTBA JJIS ITOJTYYCHUS
BBIBOJOB . »

N3yyenue pu3mku cnocoOHO BHECTH PEIIAONINI BKJIAI B (POPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH O0Yy4arOIIHUXCS.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «®U3UKA»

Kypc ¢usuku — cucremooOpa3yromuii Jjisi €CTECTBEHHO HAyYHBIX YYEOHBIX MPEAMETOB,
MTOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SIBJICHUM, U3y4aeMbIX XUMHEH,
Ounosoruen, acTpoHoMuen u pusznyeckoi reorpapueil. Pu3nKa — 3TO NPEAMET, KOTOPBIA HE
TOJIBKO BHOCHT OCHOBHOW BKJAJl B €CTECTBEHHO HAayyHYK KapTUHY MHpa, HO U
MpeaoCTaBsAeT Hanbosee siCHble 00paslibl MPUMEHEHHS] HAyYHOIO METOJa MO3HAHMS, T.C.
crnoco0a Mody4YeHUs: TOCTOBEPHBIX 3HaHMU o0 mMupe. Hakonen, ¢u3znka — 3TO HpeAMET,
KOTOPBIM Hapsily C JOpYrUMU €CTECTBEHHOHAyYHbIMU NpeIMETaMH JOJDKEH JaTh
HIKOJIBHUKAM MpPEJICTaBlIeHUE OO0 YBJIEKAaTEIbHOCTH HAYYHOI'O MCCIEAOBAHUSA M PaJOCTH
CaMOCTOSTEJIBHOIO OTKPBITHS HOBOT'O 3HAHMUS.

OpnHa W3 TNIaBHBIX 337a4 (PU3HUECKOro 0Opa3oBaHMsS B CTPYKType 00IIero oopa3oBaHUs
COCTOMT B (POPMHPOBAHUM ECTECTBEHHOHAYYHOH TPAaMOTHOCTH W HWHTEpeca K HayKe y
OCHOBHOM Macchl 00YYaromuXxcs, KOTOPhIE B JalbHEHIIEM OyAyT 3aHITHl B CAMBIX Pa3HO
oOpa3ubix cepax gestenpHocTH. HO HEe MeHee BakKHOU 3amayeii SBISAETCS BBISIBICHUE U
MOJIFOTOBKA TAJAHTIMBBIX MOJIOJIBIX JIFOACH JJIs TPOJOHKEHUS 00pa30BaHus U NajdbHEeHIeH
npo(hecCHOHATFHON JESTEIBHOCTH B OOJAcTH €CTECTBEHHOHAYYHBIX HWCCICIOBAaHUN U
CO3/TaHMM HOBBIX TexHOJoruil. COracHO MPUHATOMY B MEXKIyHAPOIHOM COOOIIECTBE
onpexaeneHuto, «EcTecTBeHHOHay4YHasi TPaMOTHOCTh — OTO CIIOCOOHOCTh YEJIOBEKa
3aHUMaTh AaKTUBHYIO TPaXXJAHCKYIO MO3MIMIO IO OOIIECTBEHHO 3HAUYMMBIM BOIIPOCAM,
CBSI3aHHBIM C €CTECTBEHHBIMHU HAyKaMH, U €r0 TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHO

HayYHbBIMU  HUJCSMMU. Haquo FpaMOTHBIﬁ YCJIOBCK  CTPCMHUTCSA  Yy4aCTBOBATHL B



APryMmMeHTHPOBAaHHOM O6CY)KI[CHI/II/I HpO6JI€M, OTHOCAIINUXCA K CCTCCTBCHHBIM HAyKaM H
TCXHOJOT'HUAM, UYTO Tpe6yeT OT HETO CIICAYIOIINX KOMIIETEHTHOCTEH:

— Hay4HO O0OBSACHATH SABJICHUA,
— OLCHUBATh U ITIOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCJICI0OBAaHUA,

— HWHTCPIHPCTHPOBATL AAHHBLIC WM HMCIIOJB30BATh HAYYHBLIC JOKA3aTCIILCTBA IS ITOJTYYCHHUSA
BBIBOZIOB.

N3yyenue ¢u3nku CnocoOHO BHECTH pelIaIIMii Bkiaaa B (GOpMHpOBaHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH 00YYaIOIUXCSl.

HEJIA U3YYEHUA YYEBHOI'O ITPEIMETA «®U3UKA»

[lean wm3ydeHus (U3MKU HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OIpPEACIICHbI B
Konuenuuu mnpenogaBanus ydyeOHoro mnpenMera «®Pusznka» B 00pa30BaTEIbHBIX
opranuzanusix Poccuiickoit deneparuu, peain3yommX OCHOBHBIE 00IIe00pa3oBaTeIbHbIC
porpaMmbl, yTBEpkKIAEHHOW pemeHnem Komternmm MwuHHCTEPCTBA  MPOCBEIICHUA
Poccuiickoit @enepanuu, npotokos oT 3 nexadps 2019 r. Ne [1K-48H.

[enun uzydenust GuU3MKM:

—  TIpHOOpETCHHE HHTEpeca M CTPEMJICHHS OOyYarolmuxcs K HaydHOMY
U3YUCHHUIO  TPHUPOJBI, Pa3BUTUE  HX MHTCIUICKTYaJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI;

— pa3BUTHE NPEICTABICHUNH O HAyYHOM METOJE NO3HaHWs M (OPMUPOBAHUE
HCCIIE0BATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJIICHUSAM;

— (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUSA KaK pe3yJbTaTa H3yUYEHHsS OCHOB
CTPOEHHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

— (opMupoBaHue npeACTaBICHUN 0 POJIU (PUBUKKU JIJIs1 pa3BUTHUSI APYTUX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHUI;

— pa3BUTHE MPEJCTaBICHUN O BO3MOXKHBIX chepax Oymymieit npodeccruoHaaIbHOM
JeSATEIbHOCTH, CBSI3AHHOW € (DU3MKOM, MOATOTOBKA K JajbHEWIIEMY OOYyYEHHIO B
3TOM HAIPABJICHUH.

JocTuxeHnue HSTUX 1eJied Ha YpPOBHE OCHOBHOrO o00miero oOpa3oBaHUS
o0ecreunBaeTcs peleHrneM CIeIyIOMUX 3a1ay:

— MpuoOpeTeHNEe 3HAHMA O JUCKPETHOM CTPOCHHUM BENIECTBA, O
MEXaHUUYECKUX, TEIUIOBBIX, DJICKTPUYECKUX, MArHUTHBIX H KBAHTOBBIX
SIBJICHUSIX

— MpUOOpEeTEeHUE YMEHUN OMHUCHIBaTh U OOBSCHATH (PU3NYECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUM;



— OCBOCHHC MCTOAOB PCIICHUA HpOCTCﬁIHPIX paC‘IéTHLIX 3agady C
HCITIOJIb30BAHHEM (I)I/ISI/I‘ICCKI/IX MOHGHCﬁ, TBOPUYCCKUX 141 IMPAKTHKO-
OPHUCHTUPOBAHHLIX 3a41a4,

—  pa3BUTHE YyMEHUU HAONIOAATh NPUPOIHBIC SBICHUS W BBIIOJHATH OIBITHI,
nabopaTtopHble pabOThl M SKCIEPUMEHTAJIbHBIE HWCCIECIOBAHHUS C HCIIOJb30BAHUEM
U3MEPUTENbHBIX TPUOOPOB;

— OCBOeHHE MPUEMOB pabOThl ¢ UHpoOpMaIel (HU3NIECKOTO COACPIKAHUS, BKIHOYAsS
UHGOPMAIIMI0O O COBPEMEHHBIX JIOCTIDKEHUSX (U3UKH; aHalu3 M KPUTHYECKOE
OlICHMBaHUE UH(HOPMALINH;

— 3HAKOMCTBO cO chepaMu MpodecCHOHATBLHON IESITeIbHOCTH, CBI3aHHBIMU
C (pu3uKOM, U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMHU Ha JIOCTHUKEHUSX
bu3MYecKoi HayKH.

MECTO YYEBHOI'O ITIPEJJIMETA «®U3UKA» B YYEGHOM IIVIAHE

B coorBerctBun ¢ ®I'OC OOO ¢usuka sBasercs 00s3aTeNbHBIM NPEIMETOM Ha
YPOBHE OCHOBHOTO oOmero oOpa3zoBaHus. JlaHHas mnporpamMma mpenycMaTpuBaeT
n3yueHune pusznku Ha 6a30BOM ypoBHE B 00BEME 238 4 3a Tpu roja oOydeHus 1o 2 4 B

Heaenro B 7 ¥ 8 Kitaccax M 110 3 4 B HEJEIIO B 9 Ki1acce.

YuyeOHO-MEeTOANYECKNH KOMILICKC.

YuyeOHuKH

1. ®wuswmka. 7 ki. : yueonuk / A.B. Ilepbrimkun. — 6-¢ u3a. — M.: Ipoda, 2017.

2. ®usuka. 8 ki. : yueOnuk / A.B. Tlepoikun. — 6-¢ u3g. — M.: Ipoda, 2018. 3.

3. ®uswuka. 9 k. : yue6nuk / A.B. Ilepbimkun. — 7-e uza. — M.: Ipoda, 2019.

4. Jlyxamuk B.M C6opuuk 3anau no ¢pusuke.7-9xi.- M.:IlpocBemenue,2007.

5. ®usuka. 7 kiacc. PazHOypoBHEBBIE CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PabOThI. M.-
Mnexca, 2014

6. ®usmka. 8§ kmacc. PasHOypOBHEBBIE CaMOCTOSITENBHBIE M KOHTPOJbHBIE PabOThl. M.-
Mnexca, 2014

7. ®usuka. 9 kiacc. PazHOypOBHEBBIE CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOThl. M.-

Wnekca, 2014

MeToan4yeckue nocooOus AJisi y4uTeIs

8.

9.

Tectsl mo ¢usuke.7 kimacc: k yueOHuKy A.B.Ileppimkuna «®Pusmka. 7 Kimacey
/A.B.YeboTtapesa.-M.: UznaTenscTBO «OK3amen», 2018.

I'pomueBa O.M. KonTposbHble U camocTosiTenbHble paboThl Mo ¢usnke. K yueOHUKy
A.B. Ileppiukuna «®usuka. 7-9 knace». Mocka, «9Kk3aMeH»



10.I'pomrieBa O.U. KoHTposibHBIE U caMOCTOSITENbHBIE padoThl N0 (usuke. K yueOHUKY
A.B. Ilepsimiknna «®usuka. 7-9 knace». Mocksa, «9k3amen», 2013.

11.Tectsl o duzuke.8 knacc: k yueOHuky A.B.Ilepoimkuna «®usnka. 8§ kiacey OI'OC (k
HOBOMY yueOHHKY)/A.B.UeboTapesa.-M.: U3narenscTBo «OKk3ameny, 2019.

12. Ilunaxktuyeckuit Matepuan ¢pusuka 8 knacc / A.E. Makpon,E.A. Makpon M.: JIPODA,
2019

13.I'pomueBa O.M. KoHtponbHble U camocTOsITeNIbHBIE paboThl 1o ¢usuke. K yueOHUKY
A.B. Ilepsimknuna «®usuka. 7-9 kinacc». Mocksa, «9k3amen», 2013.

14.T'pomuea O.U. Tectot no ¢usuke. (Ilo HOBOMY 00pa3oBaTelbHOMY CTaHAAPTY
(BToporo nokonenusi)). K yueonuky A.B. Ileprimkuna «®usuka. 9 kmacc». Mocksa,
«Dx3ameny, 2014

15.DenepanbHblil rocyaapCcTBEHHBIN 00pa30BaTENbHbIN CTaHAApT N0 (PU3HKeE.

16.ITpumepHas mporpamMmma OCHOBHOT'O OOIIET0 00pa30BaHUsI 10 (PUUKE.

17.Cnenudukanms KOHTPOJIBHBIX WU3MEPUTENBHBIX MaTepraIOB €AUHOTO
rocyaapcTBeHHoro sk3amena 2021 roaa no gusuke.

18.KomudukaTtop 27I€MEHTOB colepkaHUs H TpeOOBaHWM YpOBHS  IMOATOTOBKU
BBIITYCKHUKOB 00111€00pa30BaTENbHBIX YUPEXKICHUN I €IMHOTO TOCY/IapCTBEHHOTO
sk3aMeHa 2021 roga mo ¢usuke.

JJIeKTPOHHBIE 00pa3oBaTe/ibHbIe pecypcbl UHTepHeT-pecypchbl

1. Anumanmu pusnueckux oowbekToB. http://physics.nad.ru/

XKusas pusuka: ooyuaromas mporpamma. http://www.int-edu.ru/soft/fiz.htmi
Ypoxku ¢usuku ¢ ucnoiaszoBanueM Muteprera. http://www.phizinter.chat.ru/
®dwusuka.ru. http://www.fizika.ru/

dusnka: koekmus oneIToB. http://experiment.edu.ru/

dusuka: dIEKTPOHHAS KOJIJICKIIMSI  OTIBITOB.
http://www.school.edu.ru/projects/physicexp

http://www.fipi.ru Tlopran ®UIN — DeaepanbHbIil HHCTUTYT NEAArOTHYSCKUX
U3MEpEHUN

0O ~NOOhowd

9. http://edu.ru/index.php ®enepanbubiii mopran «Poccuiickoe 00pa3oBaHHE»
10.http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbHbIi
[ICHTP TECTUPOBAHMSL.

11.http://www.pedsovet.org Beepoccuiickuii Matepuer-Ilencoser

12.www.wikipedia.ru YausepcanbHast SHIMKIONEIUS «Bukumeusy».

13.www.krugosvet.ru YuausepcaibHas sHIMKIONEaHsS «kKpyrocsery.

14.www.rubricon.ru Dunuknoneaus «PyopuKom.

15.http://rsr-olymp.ru/ - odunmaneHblii  caiiT BcepoccHiiCKuX  onMMIIHMa
IIKOJIbHUKOB

16.http://www.mon.gov.ru MuH#icTepcTBO 00pa30BaHUS U HAYKH

CpeacrBa 00y4eHus


http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
http://www.fipi.ru/
http://edu.ru/index.php
http://www.infomarker.ru/top8.html
http://www.pedsovet.org/
http://www.wikipedia.ru/
http://www.krugosvet.ru/
http://www.rubricon.ru/
http://rsr-olymp.ru/
http://www.mon.gov.ru/

1. IleuaTHble MOCOOUS.

2. JlemMOoHCTpanroHHbIE TaOIUIIBI IO husuke ans 7, 8, 9 kiacca

3. TexHuuyeckue cpeiacTBa OOy4YEHHS: KOMIBIOTEP; MYJIbTUMEIUNHBIA TMPOEKTOP;
JOCKa.



COIEPKXAHUE YYEBHOTI'O IPE/IMETA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KAKOIIEr0 MUPA
®du3zrka — HayKa 0 NPUPOJE, U3ydaeT GU3nYEeCcKre SBJICHUS: MEXaHUYECKUE, TEeTJIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuunHbl. 3mepenue gusndeckux BeanunH. Ousnueckue mpuOopsI.
ITorpemHocTs M3MEPEHU. MeEXTyHApOAHAS CHCTEMA EAUHULL.

Kak ¢usmuka u apyrue ecrecTBeHHbIE HAyKH M3Yy4aroT Mpupoay. EcTecTBeHHOHAay4HBIN
METOJ| MO3HAHMs: HAOJIOJIEHUE, OCTAHOBKA HAyYHOT'O BOMNPOCA, BBIJBUKEHHE THUIIOTES3,
HKCIIEPUMEHT IO TPOBEpPKE THIOTE3, 00BbsicHeHHEe HalmiogaemMoro siBieHus. OmnucaHue
(bu3MYECKUX SIBJICHUN C TTOMOIIIBIO MOJIEIIEH.

JdemoHcTpanuu
1. Mexanuueckue, TEIUIOBbIC, JJIEKTPUYECKUE, MAarHUTHBIC,
CBETOBBIC SABJICHUA.

2. ®usnyueckue npubOpbl U Mpoleaypa MNPsSMbIX U3MEPEHU aHAJIOTOBBIM M LU(PPOBBIM
IpUOOPOM.

JlabopaTopHbie padoThI M ONBITHI

1. Onpenenenrie LEHbI I€IEHNUS MIKAIbl W3MEPUTEIBLHOIO

npudopa.

2. I3mepenue paccTOsTHUM.

3. 3Mepenne 00bEMa )KUJIKOCTH U TBEPAOTO Tea.

4. OnpeneneHue pasMepoB MajbIX TEl.

5. N3Mepenue temnepaTypbl OpH MOMOIIU KUJKOCTHOIO TEPMOMETPA U JaTUYUKA
TeMIepaTyphl. 6. IlpoBenenuwe wucciaeAOBaHUA IO MPOBEPKE THUIIOTE3bI:
JANbHOCTD MOJIETA MIApUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OO0JIbIe, YeM OO0JIbIIe
BBICOTA ITyCKA.

Paznen 2. IlepBoHayajibHbIe CBeJ€HUS 0 CTPOEHUM BelllecTBa

CrpoeHne BemiecTa: aroMbl M MOJIEKYJIBI, MX pa3Mepbl. ONbITHL, TOKA3bIBAIOIINE
JUCKPETHOE CTpoeHHe BenlecTBa. OIMbBITHI, JOKa3bIBAKOIIME JIHCKPETHOE CTPOEHHUE
BEILECTBA.

JIBrxeHue yacTull BemiecTBa. CBsI3b CKOPOCTH ABUKECHHS YaCTHIL C TEMIIEPaTypOH.
bpoyHoBckoe nBmwxkenuwe, nuddysus. BzaumopeiicTBue dYacTHll  BElIECTBa:
MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSHUSI  BEIIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH ©  TBEPIBIX
(kpuctamnmyeckux) teia. B3auMocBsi3b MEXy CBOMCTBAMHU BEIIECTB B PAa3HbBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHO MOJEKYJISIpHbIM cTpoeHueM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJBbI. B3aMMOCBS3b MEXIQy CBOWCTBAMH BEIIECTB B PAa3HBIX arperarHbixX
COCTOSIHUSIX M WX aTOMHO MOJEKYJISIpHbIM cTpoeHueM. (OCOOEHHOCTH arperaTHbIX
cocTostHUM BoJIbl. OCOOCHHOCTH arperaTHBIX COCTOSTHUI BOJIBI.



JdemoHcTpanumn

1. HaGmronenue OpOyHOBCKOTO
JIBUKCHHSL.

2. Habmonenue nuddyszuu.

3. Ha6JIIOI[€HI/I€ HBHGHHI;'I, OGLHCHHIOIHI/IXCH MPUTAKCHUCM UJIIN OTTAJIKUBAHUCM YaCTHUI]
BCIICCTB.

JlaGopaTopHbie padoThI U ONBITHI

1. OueHka nuamMeTpa aToMa METOJIOM PsIOB (C UCIIOJIb30BaHUEM
doTorpaduit). 2. ONbITH MO HAOIIOACHUIO TEMIOBOIO PACHIUPEHUS
ra3os.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHUII MOJIEKYJIIPHOTO IPUTSKEHUSI.

Pasnen 3. /IBu:keHre U B3aMMOI€eMCTBUM

Mexanunueckoe aBmxeHue. PaBHoMepHOe U HepaBHOMEpHOE ABMkeHUE. CkopocTh. CpenHsid
CKOPOCTh TP HEPABHOMEPHOM JIBMKCHUHU. Pacy€T nmyTu u BpeMeHu JBMXeHUs. PaBHOMEpHOE
1 HepaBHOMEpHOE ABWKeHUE. CkopocTh. CpeliHssl CKOPOCTh TP HEPABHOMEPHOM JABUKCHHUU.
Pacuér myTu u BpeMeHU JBUKEHUS.



SIBneHuMe HHECPIHH. 3aKoH HHEPIHH. BSaHMOHCﬁCTBHe TCJI KaK IMpHUYXHA HW3MCHCHUSA
CKOpPOCTH ABMIKCHUS TCII. Macca kak MCpa MHEPTHOCTH TCJIA. [InoTHOCTH BCIICCTBA. CBs3b
IIJIOTHOCTHU C KOJIMYCCTBOM MOJICKYJI B CAUHUIIC 00BEMa BCIICCTBA.

Cuna kak XxapakTepucTHKa B3aumognenctsus Tten. Cwia ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBK JIWHAMOMETpa. SIBIeHUE TATOTEHMS M cuila TsokecTH. Cuiia
Tsokecth Ha aApyrux miaHerax (MC). Bec Tena. Hesecomocts. CroxeHue cui,
HalpaBJICHHBIX MO OJHOW mpsiMoil. PaBHoxeiicTByromass cui. Cuna TpeHus. TpeHue
CKOJIBXEHUS U TpeHue nokos. Tpenue B npupoje u texuuke (MC).

JdemoHcTpanumn

1. Ha6nronenue MEXaHUYECKOTO

JBH>KCHUS TETa.

2. 3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUKEHMUS.

3. HaGnroneHue siBIEHUSI MHEPIIUH.

4. HaOmoneHne  W3MEHEHUS  CKOPOCTH  TpHU
B3aumozeucTeun Tteil. 5. CpaBHeHME Macc 1O
B3aUMOJICHCTBHIO TEIL.

6. CnoxeHue Cul, HAPABJIEHHBIX 110 OAHOW MPSIMOM.

JlaGopaTopHbie padoThI M ONBITHI
1. Onpenenenne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMS (IIapuKa B )KMIKOCTH, MOACIIH
AJIEKTPUYECKOTO aBTOMOOWJIS U T. I.).

2. OrmpeneneHne cpeaHE CKOPOCTH CKOJbXKEHUS Opycka WM IIapuka TIo
HAKJIOHHOU IUTOCKOCTH. 3. Onpeaenenue mioTHOCTH TBEPAOTO Tea.

4. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsDKEHHS (epopMaliiu) Mpy>KUHbI OT
MIPUIIOKEHHOMN CHUIIBL.

5. OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca
TeJa ¥ XapakTepa CONpUKacaroUUXcsi TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B

JaBnenne. CriocoObl yMEHBIIICHUS U YBEIWYCHUS JaBiicHus. J[aBiaeHue raza. 3aBUCUMOCTh
JaBJICHUs Ta3a OT 00bEMA, TemnepaTypsl. [lepenada napieHust TBEPALIMU TEIaAMU,
KUIKOCTSAMU M Ta3aMu. 3akoH Ilackans. I[THeBMaTHueckrue Maniuabl. 3aBUCUMOCTD JIaBJICHUS
KUJKOCTH OT TIyOuHBI. ['napoctatnyueckuit napagokc. CooOmaromumecs Cocy/bl.
I'mapaBnnyeckue MeXaHU3MBI.
Atmochepa 3emnu u armocdepHoe naBieHue. [IpuyuuHBI CymecTBOBaHUS BO3MYITHOM
000JI0YKH 3eMIIH.

Oneir  Toppuuennmu.  M3mepenue  armocepHoro  maBiieHHs.  3aBUCHMOCTH
aTMOC(EPHOTO JIaBJICHUS OT BHICOTHI Haja ypoBHeM Mops. [Ipubophl mis n3mMepeHwHs
aTMOC(EPHOTO JTaBJICHUS.

JlelicTBHEe JKMAKOCTM M Tra3a Ha INOIPYKEHHOE B HHUX Telno. DBelTamkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxomniaBanue.



JdemoHcTpanumn

1. 3aBUCMMOCTH JaBJieHHd Tra3za oOT

TEMIIepaTyphl.

2. Ilepenayda naBieHUs KUIKOCTHIO U Ta30M.

3. CooOmarommecs: CoCy/bl.

4. I'mapaBIAYECKUM TIpecc.

5. IlposiBnenue neicTBUst aTMOC(HEPHOTO JaBICHUS.

6. 3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00bEMa MOTPYKEHHOM 4YacTH Telna U

IINIOTHOCTH JKHUJIKOCTH. 7. PaBeHCTBO BLITaHKHBaIOIHGﬁ CUJIBI BCCY BBITCCHCHHOM
KHUIKOCTHU.

8. YcimoBue mniaBaHMsA TeENI. IUIaBaHHUE WU IMOTPYKCHHUEC TCJI B 3aBUCUMOCTH OT
COOTHONICHHUS MJIOTHOCTEH Tejaa U KHUIOAKOCTH.

JlabopaTopHbie padoThI M ONBITHI
1. UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA MOrpyKEHHOMN B
XKUIKOCTh YaCTH TEJa.



2. OmnpeneneHue BBITATKUBAIOIICH CHJIBI, JCHCTBYIONIEH Ha TEIO, NOTPYKEHHOE B
JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CHUJIbI, JICHCTBYIOIIEH HA TEIO B YKUJKOCTH,
oT Maccel Tena. 4. OnbIThl, JAEMOHCTPUPYIONIME 3aBUCHUMOCTH BBITAJKUBAIOIIECH CHUJIBI,
JEHCTBYIOIICH Ha TEJO B KUIKOCTU, OT 00bEMa MOTPYKEHHON B JKMIKOCTh YaCTH Teja U OT
IJIOTHOCTH JKUJIKOCTH.

5. KonctpynpoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOJKM M OIpeleieHne €€
IpPy30I10AbEMHOCTH.

Pazgen 5. Pabora m MOIIHOCTD.
JHeprusi
Mexannueckas paboTa. MOIIHOCTb.

[TpocThie MEXaHU3MBI: pbIyar, 0JIOK, HaKJIOHHAS TI0CKOCTh. [IpaBuiio paBHOBECHsI phIyara.
[Ipumenenue mpaBuiia paBHOBECHS pbldyara K OJOKy. «30j0T0oe mpaBuio» mexanuku. KIT/]
MPOCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. Kunernueckas u noreHuuaibHas sueprus. [Ipespanienue
OJHOTO BHJIa MEXAHWYECKOW JHEPIUHM B JIPYrod. 3aKOH COXPAHEHHsI DHEPTUMU B
MEXaHHUKE.

JdemoHcTpanuu
[Tpumepsbl IPOCTBIX
MEXaHHU3MOB

JlaGopaTopHbie pad0THI U ONBITHI

1. Onpenenenue pabOTHI CHIIbI TPEHUS P PABHOMEPHOM JIBH)KEHUU Tella 1o
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue yClnoBUM PaBHOBECHS pblUara.

3. U3mepenne KIIJI HakKIOHHOM MIJIOCKOCTH.

4. N3ydyeHue 3aKOHA COXPaHECHHSI MEXAHUYECKON YHEPTHUU.

8 KJIACC

Paznen 1. TemnoBble AABJICHUSA

Mogenu TBEPIOTO, KUIKOTO U ra3000pa3HOro COCTOSIHMM BemiecTBa. Kpucramimueckue u
amopdubie Tena. OObsICHEHHE CBOWCTB Ta30oB, >KUAKOCTEH M TBEPJBIX TEJI HAa OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETHYeCKOo Teopuu. CMaunBaHUE W KalWJUISIPHBIC SBICHUS.
TennoBoe paclIMpeHHe U CHKaTHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO ABUKEHUS YACTHII.

Buytpennsis sueprus CnocoObl W3MEHEHHsS] BHYTPEHHEW OHEpPruu: Tervionepenada u
coBepleHre padoThl. Buapl Terionepeaaun: TEMIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYCHHE.

KomuuectBo TeminoTel. YaelbHas TEINIOEMKOCTL BEIIECTBA. 1€INIOOOMEH U TEIJIOBOE
paBHOBECHE.

YpaBHeHue TermaoBoro Oananca. [1naBmeHne u oTBepJeBaHNE KPUCTAIMYSCKUX BEIICCTB.
VYnenvbHas Ttermora 1uaBiaeHus. IlapooOpaszoBanme um konaeHcanwms. Mcmapenne (MC).
Kunenue. YaenpHas Temiora mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphbl KUIIEHUS OT



atMoc(epHoro naBieHus. BnaxHoCTs Bo3ayxa.  DHeprus TOIUIMBA. YJelbHAas TEIUIOTa
CrOpaHusl.

[Ipunuunel paboTel TemioBbix aBurateneit. KIIJ[ TtemnoBoro nasuratens. TemioBsie
ABUratend W 3ammra okpyxawmiei cpenbl (MC). 3akoH coxpaHeHUs W MpeBpalieHus
SHEpruu B TeroBbIX npoieccax (MC).

JlemoHCcTpanumn

1. Habmoenue OpOyHOBCKOTO ABMXKECHHUS

2. Habmonenue nuddysun

3. Habmronenue siBleHri CMauuBaHUA U KallWJUIAPHBIX SIBJICHUN

4. HabmoieHre TemIoBOro pacIupeHust Tel

5. 3meHeHue naBieHys ra3a npyu M3MEHEHUH 00bEMa U HarpEBaHUH UITU
oxjaxaeHuu 6. [IpaBuia usmepeHus TeMneparypel

7. Bunsl Temionepenayu

8. OxJaxkJiIeHue Npu COBEPIIEHUH PabOThI



9. HarpeBanue npu coBepuieHUH pabOThI
BHeIIHMMU cuamu 10. CpaBHeHHE TEMIOEMKOCTEN
pa3IMYHbIX BELIECTB

11. HaOmroneuue KurmeHus

12 .HaGnroaeHne mocTosHCTBA TEMIIEPATyPhI MIPH
riaByieHuu 13. Monienu TenaoBbIX JBUTATENEH

JlabopaTopHbie padoTHI U ONBITHI

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CUIJI MOJIEKYJIIPHOTO IPUTSHKEHUS

2. OnbITHI 110 BBIPAIMBAHUIO KPUCTAIOB TOBAPEHHOM COJM MJIM caxapa

3. OnbIThI 110 HAOJIIOJIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U TBEPIBIX Tell

4. OmnpeneneHue AaBiICHUS BO3yXa B OAJJIOHE MIMpULIA

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHHUS BO3/yXa OT €ro o0bEéma u
HarpeBaHUs WIH OXJIAXKICHUS

6. IIpoBepka runoTe3sl IMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI

7. HabmoieHue u3MeHeH!sl BHYTPEHHEN SHEPIHM Teja B pe3yJibTaTe TeIlonepeaadn u
pabOThl BHEITHUX CHII

8. MccnenoBanue sBICHUS TEINIOOOMEHA ITPU CMEILIMBAHUU XOJIOAHOM U ropsiueil BObl

9. Onpezenenne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOT0 BOJIOM IIPH TETIOOOMEHE C HAarpeThIM
METAITMYECKUM LAITMHIPOM

10. Onpenenenre yaenbHON TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanne npouecca ucnapeHus

12. OnpeneneHne OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa

13. Onpenenenne ynenbHON TEIUIOTHI MIJIABJICHUS JIbAA

Pa3znen 2. JaekTpuyeckue 1 MATHUTHbIE SIBJICHUS

OnekTtpu3zauus Tel. J[Ba poaa 3IEeKTpUUECKUX 3apsaaoB. B3aumoaeiicTBre 3apsiKEHHBIX TEIl.
3akoH KynoHa (3aBUCMMOCTb CUJIbI B3aUMOJIECHCTBHS 3apsKEHHBIX TEI OT BEJIMUYUHBI 3aPSI0B
Y PaCCTOSIHUSI MEXIY TEJIaMH).

Dnektpuyeckoe noJie. Hanpsok€HHOCTD anekTpudeckoro noiid. [IpuHuun cyneprno3unun
AIIEKTPUYECKHUX M0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn nsnexkTpuyeckux 3apsaoB. OJIEMEHTAPHBIM JJIEKTpUYeckuil 3apsa. CrpoeHue
atoma. [IpOBOTHUKY M TUAIEKTPUKH. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3apsiia.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS DJEKTPUUECKOTO Toka. McTouHUKH
MOCTOSIHHOTO TOKA. JIEMCTBUSI SIEKTPUUECKOTO TOKA (TEIUIOBOE, XMMUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUM TOK B )KUAKOCTAX U ra3ax.

Onekrpudeckass wenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. ConpOTHBIICHUE
IIPOBOJIHUKA. YJENbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Oma Uil ydacTKa LIEMH.
ITocnenoBarenbHOE U NapauIeIbHOE COEAUHEHUE IPOBOJHUKOB.

PaboTa 1 MOIIHOCTh 3JEKTPUUYECKOTO TOKA. 3aKoH J[oyns— JleHna. DaekTpudyeckue 1enu
U IOTPEOUTENHN ANEKTPUIECKON IHEPTrUU B ObITY. KOpOoTKOE 3aMBbIKaHHUE.



[TocTossHHBIE MarHuThl. B3aummojelcTBHE MNOCTOSHHBIX MAarHUTOB. MarHMTHOE MOJIE.
MarauTtHoe noJsie 3eMJIM U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbiT Dpcteaa. MaroutHoe
IIOJI€ DJIEKTPUYECKOTO TOKAa. IIpuMeHeHue JSIeKTpOMAarHUTOB B TeXHUKE. J[lelicTBue
MAarHUTHOIO MOJISI HA MTPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb MMOCTOSIHHOTO TOoKa. Vcronb30BaHue 3JEKTpoABUTaTENIed B TEXHUUECKUX
YCTPONCTBAX M HAa TPAHCIIOPTE.

Onbitel  Dapages. SBneHue  2yeKTpoMarHuTHOM — wHAyKOWW. [lpaBuno  Jlenma.
OnekTporeneparop. CrocoObl TMOTYUYECHHsS JJICKTPUUYECKOW SHEPruu. DJEKTPOCTAHIIMU Ha
BO300HOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.



JdeMoHcTpanuu

l.

NS R WD

9.

10.

11

12.
13.
14.
15.
16.
17.
18.
19.

20
21
22
23
24

DJIeKTpU3aLHUS TEI

I[Ba poaa SJICKTPUICCKUX 3apAd0B U BSaHMOHCﬁCTBﬂe 3aPSKCHHBIX TCJI

Y CTpOUCTBO U IEUCTBUE IEKTPOCKOIIA
DIIEKTpOCTaTUYECKAS] MHAYKIUS

3aKOH COXpaHEHUS IIEKTPUUECKUX 3apSAI0B
[IpOBOJTHUKH U TU3IEKTPUKA

MopnenupoBaHue CUIIOBBIX JIMHAM 3JIEKTPUYECKOTO MOJIS
W cTOYHMKM TOCTOSIHHOTO TOKa

JIeHCTBUSA DNEKTPUYECKOTO TOKA

DNEeKTPUYECKUNA TOK B KUIKOCTH

. 'a30BBI pa3psn

N3MepeHne cuitbl TOKa aMIepMeTpOM

N3MepeHne 2neKTpUIEeCKOTO HAIPSKEHHUST BOJIBTMETPOM
Peocrar u maraszuH conpoTuBIEHUN

B3auMopeiicTBHE OCTOSHHBIX MAarHUTOB
MonenupoBaHue HEBO3MOXKHOCTH Pa3JEICHUs MIOJOCOB MarHuTa
MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB
OnebIT Dpcrena

MarsuTHoe 1ose Toka. DJIEKTPOMarHuT

. JlelicTBME MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM
DNEeKTpOABUTaTENb NOCTOSHHOIO TOKA

. UccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW WHYKLIUN

. OneITel @apajes

. 3aBUCUMOCTb HaIIPaBJICHUS! UHAYKIIHOHHOTO TOKa OT YCJIOBHUU €ro

BO3HUKHOBEHUS 25. DIEKTPOreHEPATOP MOCTOSIHHOTO TOKA

JlabopaTopHbie padOTHI U ONBITHI

1.

A A

6.

OnbITEI IO HAOJIOICHUIO AJIEKTPU3ALUU TEJT UHIYKIUEH U IPU COMPUKOCHOBEHUU
HccnenoBanuie neMCTBUS SJIEKTPUUECKOTO MOl HA TPOBOAHUKH U TUDJICKTPUKU
CoOopxka u nmpoBepka padOThI JIEKTPUIECKOM IIETH TOCTOSHHOTO TOKa

W3mepenne u peryampoBaHnue CUIIBI TOKa
W3mepenune u peryampoBaHue HANPsHKEHUS

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKa, HAYIICTO 4€PE3 PEIUCTOP, OT COMMPOTUBIICHUSA

PE3UCTOpA U HANPSHKEHUS HA PE3UCTOPE

7.

IMPOBOAHMKA OT €I0 JJIMHBI, IJIOMAAN IMMOINIEPEIYHOTO CCUCHUA U MaTCpurajia

8.

pesuctopoB 9. IIpoBepka mpaBuia Ajsi CUIIbI TOKA IPH MAPaUIETIbHOM COEIMHEHUN

OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTD 3JICKTPHUICCKOT'O COIMPOTUBJIICHUSA

HpOBepKa IIpaBujia CJI0KCHUA HaprDKeHI/If/'I IIpr NOCJICAOBATCIIbHOM COCANHCHHU JIBYX

PE3UCTOPOB



10. Onpenenenue padoOThI IAEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP

11. Onpenenenne MOIIHOCTH JIEKTPUYECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE

12. MccnenoBanne 3aBUCMMOCTH CWIIBI TOKA, HIYILETO Yepe3 JIAMIIOUKY, OT HAPSDKCHMS Ha
HEl

13. Onpenenenune KII/I HarpeBaTens

14. ViccnenoBaHre MarHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO I0JI TOCTOSIHHBIX MarHUTOB MPU UX OOBEAUHEHUN U
pazzieneHuun

16. MccnenoBanne NeNCTBUA AJIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEIKY



17. OnbITel, NEMOHCTPUPYIOIIKE 3aBUCHUMOCTb CWJIBl B3aUMOACUCTBUS KaTYIIKU C
TOKOM W MarHbura OT CWIbBl TOKa M HanpaBJI€HUs TOKA B  KaTyIIKe
18. W3yueHume  nelcTBHSI ~MArHUTHONO TOJII HAa  IPOBOJHUK C  TOKOM
19.  KoncrpyupoBanue 51 U3y4eHue paboThI 3JIEKTPOABUTATEIA
20. N3mepenue KIIA ANEKTPOJABUTATEILHON YCTaHOBKH
21. OnpITHl O UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW MHIYKLUWW: HCCIIEOBAHUE
VM3MEHEHHMM 3HaYCHUs U HAIIPABJICHUS MHAYKIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 1. Mexannueckue siBJICHUA

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. CucremMa orcuéra. OTHOCUTENBHOCTD
MEXaHMYECKOTO IBIKCHMsS. PaBHOMEpHOE NpsSMOJIMHEWHOE ABHKEHUE. HepaBHOMepHOE
IIPSAMOJIMHEWHOE ABMKeHUE. CpelHssl U MTHOBEHHAs: CKOPOCTh Teja IPU HEPAaBHOMEPHOM
JBHKCHUHU.

Yckopenne. PaBHOyckopeHHOE MpsAMOJIMHEHOe ABmkeHue. CBoOoHOE najeHue. OnbITh
lanunes.  PaBHOMepHOEe JBMXKEHUE MO OKpYyKHOCTH. [lepmonm um dacrota oOpareHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

[lepBbiii 3ak0H HptoToHa. Bropoi 3axkoH Hetotona. Tpernii 3akon Herotona. [IpuHnmn
CYHEPIO3ULIU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuia TPEHHUSI CKOJIbKEHUS, CUJIa TPECHUS
MIOKOS, IPYyTU€ BUABI TPEHUS.

Cunia TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUs. YCKOpPEHHE CBOOOJHOTO MajeHUS.
JBuxenue mianet Bokpyr Conuna (MC). [lepBas kocmudeckas ckopoctb. HeBecoMocTh
U TIepEerpy3KH.

PaBHOBecue MaTepuanbHON TOUkU. AOCOIIOTHO TBEP0€E Teyno. PaBHOBecHe TBEPAOTO Tea ¢
3aKpEIUIEHHON OChIO BpalieHus. MomeHT cuibl. LIeHTp TsxecTn.

Nmnynec Tema. M3meHeHwe wummynbca. Mmmynse cuipl. 3aKOH COXpaHEHUS
uMmiyibca. PeaktuBnoe aeuxenue (MC).

Mexanudeckass pabota U MomHOCTh. Pabora cuil TskecTH, ynpyroctu, TpeHus Cs3b
sHepruu M padotsl [loTeHManbHas dHEpPrus Tejaa, NOAHITOrO0 HaJ MOBEPXHOCTHIO 3€MIIU.
[loreHumnanbHass 52HeEprus ckarod npyxkuHbl. KuHernueckas osHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPIHH.

JdemoncTpanuu

1. HabmroneHne MexaHHIeCKOTO JBMKCHHS Tela OTHOCUTEIIBHO Pa3HBIX TEI OTCUETA

2. CpaBHEHME TTyTEW U TPACKTOPUM ABMKEHUS OJJHOTO M TOTO K€ TEJIa OTHOCUTEIBHO
Pa3HBIX TEJ OTCUETA 3. N3MepeHue cKOpOCTH U YCKOPEHHUS IPSIMOJTMHENHOTO JIBUXKEHUS

4. HWccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O JIBUKECHUS

5. HaGmroneHune NBMKEHHS Tela MO0 OKPYKHOCTH

6. HabmroneHne MexaHUueCKuX sIBJICHUM, MPOUCXOISIINX B cUcTeMe O0TcUETa « Tenexkar
pHu €€ paBHOMEPHOM M YCKOPEHHOM JIBHIKEHHH OTHOCHUTENIbHO KaOuHeTa (hru3uKu

7. 3aBUCUMOCTh YCKOpPEHHUA TCJIa OT MACCEI TCJia U ,HeﬁCTBYIOIHefI Ha HCT'O CHUJIbI



8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJEHCTBUM TE

9. M3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUU

10.Ilepenava umnysnbsca npy B3aUMOAEHCTBUM TEN
11.IIpeoOpa3zoBanHust SHEPTUU MIPU B3AUMOIEUCTBHH TEI
12.CoxpaHeHne UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN
13.CoxpaHenne UMITyJIbca PU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU
14.HaOmroeHre peakTUBHOTO IBUYKEHUS



15.Coxpanenre MEXaHUYECKOW SHEpPrud NpU CBOOOJHOM  MaJ€HUU
16. CoxpaHeHMe MEXAHMYECKOW OHHEPruyM NpH JBWKEHUU Tejla TOJ
JEUCTBUEM IIPYKUHBI

JlabopaTopHbie padoThI M ONBITHI

1. KoHCcTpynpoBaHHe TpakTa Juisl pa3roHa 1 JAIbHENIIEr0 PABHOMEPHOIO JIBUKEHUS
[IapHUKa WIH TEJIEKKN

2. Ompenenenue cpeHE CKOPOCTU CKOJIBKEHUS OpycKa WM JIBUXKEHUS [IapHKa Mo
HAaKJIOHHOMW INIOCKOCTH

3. OmnpeneneHnue yCKOPEHHUs TeNa NPU PABHOYCKOPEHHOM JIBUKEHUU 110 HAKIOHHOM
IIJIOCKOCTH

4. UccnenoBanue 3aBUCUMOCTHU ITyTH OT BPEMEHHU MTPU paBHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOM CKOPOCTH

5. IlpoBepka runoTessl: €Ciy MpU PpaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HaualbHOM CKOPOCTH
IIyTH OTHOCSITCS KAaK PsIi HEYETHBIX YUCEJI, TO COOTBETCTBYIOLIME MTPOMEKYTKH BPEMEHH
OJIMHAKOBBI

6. HccrnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO
JABJICHUS

7. Omnpenenenre KO3(PUIIMEHTA TPEHUS CKOJIbKEHUS

8. OnpeneneHne KECTKOCTU MPYKUHBI

9. Omnpenenenue pabOThI CUIIbI TPEHUS ITPU PABHOMEPHOM JABU)KEHUU TeJa 10
TOPU30HTAITBLHOU
MTOBEPXHOCTH

10.0npenenenue padOThI CHUJIBI YIIPYTOCTH TPU TMOABEME TPy3a ¢ UCTIOJIB30BAHHEM
HEMOABUKHOTO U MOABUKHOTO OJIOKOB

11.M3ydenne 3aKkoHa COXpaHEHHS IHEPTUH

Paszpnes 2. Mexanuveckue Koje0aHus U BOJIHbBI
KonebarensHoe aBuxeHue. OCHOBHBIE XApAaKTEPUCTUKHU KOJIEOAHUMW: MEpUOA, YacToTa,
aMIUTUTYJA.

Marematuyeckuili U NpyXKUHHBIM MasTHUKHU. [IpeBpanieHue sHepruu npu KoyieOaTeabHOM
JBUKCHUH.

3aryxaroniue kosiebanusi. BeiHyxaeHHble KoJjieOaHus. Pe3onanc. MexaHW4Yeckue BOJIHBI.
CaoiicTBa MexaHndeckux BoJH. IIpo monbHBIE W TONEpedyHble BOJIHBL. J[MHA BOJHBI U
CKOpPOCTh €€ pacmpocTpaHeHus. MexaHuueckue BOJHBI B TBEPJAOM Tele, CEUCMHYECKHE
BostHbI (MC).

3ByK. ' poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. IHGpa3ByK U yiIbTpa3ByK.

JdemoncTpanuu

1. HaOmronenue KoneOaHuil T€ MO JEWUCTBUEM CHIIBI TSXKECTU U CHJIBI
ynpyroctu 2. Habmonenue konebaHuil rpy3a HA HUTH U Ha MPY>KUHE
3. HaOmrogeHue  BBIHYXKICHHBIX  KOJ€OaHMHW W pe30HaHca
4. PacnpocTpaHeHHe NPOJOJbHBIX M MOMNEPEYHBIX BOJH (HA MOJIEIN)



5. HaOmionenue 3aBUCMMOCTH  BBICOTBI  3BYKa OT  YacTOThI
6. AKyCTUYECKUI PE30HAHC

JlaGopaTopHbie padoThI U ONBITHI

1. Onpenenenue 4acToThl ¥ eproia KoueOaHN MaTEMaTHYECKOT0 MassTHUKA

2. Onpenenenyie 4acToThl M IEPHO/a KOJIeOaHU PYKUHHOTO MasgTHUKA

3. UccnenoBanue 3aBUCUMOCTHU MIEPUOJIAa KOJIEOAHHI MOJBEIIEHHOTO K HUTHU Tpy3a OT
JUTMHBI HUTH 4. UccnenoBaHue 3aBUCUMOCTH TIEpHUOa KOJIeOaHUN PY>KMHHOTO
MasTHHKA OT MaccChl Ipy3a

5. IlpoBepka HE3aBUCUMOCTH MEpHOa KoJieOaHuii rpy3a, MOABEIICHHOTO K HUTH, OT MacChI

rpy3a

6. ONBITHI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTD MEPHUOJIa KOJICOAHUN MPY>KUHHOTO MasiTHUKA
oT Macchl rpy3a U KECTKOCTH IPY>KUHBI
7. 3MepeHne yCKOpeHHs: CBOOOHOTO TaeHHUS

Pa3nen 3. 3J1€KTp0MaFHI/ITHOC MOJI€ H DJICKTPOMAIrHUTHBIC BOJIHBI



DJIEKTPOMArHUTHOE OJIE. DJIEKTPOMArHUTHBIE BOJIHBI. CBoiicTBa
3NEKTpOMarHuTHeIX BOJH Illkama snekTpomarHuTHBIX BOJH. lcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH IJI1 COTOBOM CBSI3H.

QHCKTpOMaI‘HI/ITHaSI IIpupoaa CBCTA. CKOpOCTB cBeTa. BoaHOBBIE CBOMCTBA CBETA.

JdemoHcTpanumn

1. CBoiicTBa 3IEKTPOMArHUTHBIX
BOJIH

2. BonHOBBIE CBOMCTBA CBETA

JlabGopaTopHbie padoThI M ONBITHI

1. U3yueHue CBOMCTB AIEKTPOMATHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO TeiaedoHa

Pa3nen 4. CBeToBbBIC IBJICHUS

JIygeBass mognenb cBera. Mcrounukm cseta. IIpsmonuHEilHOE pacnpOoCTpaHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxenne cBeta. [1nockoe 3epkano. 3aKOH OTpaXEHUs CBETA.

[Ipenomiienue cBera. 3akOH MpesomiieHUs cBeTa. [lonHoe BHyTpeHHEE OTpaKeHUE CBETa.
Hcnonb30oBaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOJAX.

JIunza. Xox nydeir B smH3e. OnTuueckas cuctema QoroammapaTa, MUKPOCKONa U
teneckona (MC). I'na3 kak ontuyeckas cucrema. bin3opykocTs U JaIbHO30PKOCTb.

Paznoxenue Oenoro ceera B crektp. Omnbitel HpioToHa. CrokeHHE CHEKTPaIbHBIX
uBeToB. Jucnepcus ceera.

JdemoHcTpanuu

1. TlpsMonuHeHOE pacpOCTpaHEHUE

CBETa.

2. OtpaxxeHue CBeTa.

3. [Tonyyenue wu300pakeHWd B TUIOCKOM, BOTHYTOM U
BBINTYKJIOM 3epkanax. 4. I[Ipenomienue ceera.

OnTuuecknii CBETOBO/I.

Xop nydei B coOuparoriei JImHse.

XoJ Iy4er B pacCEUBAOLIEH JIMH3E.

AW,

[Tony4yenune n300pakeHU ¢ TOMOIIBIO JINH3.

9. Ipuniun peiictBus doToarnmapaTa, MUKPOCKOTA U TEJIECKOIA.
10.Monens rnasa.

11.PaznoxxeHue 6e0ro cBeTa B CIEKTp.

12.ITonyuyenue Genoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX LIBETOB.

JlaGopaTopHbie padoThI U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH yTiia OTPAKEHUsSI CBETOBOI'O JIy4a OT

yTJia MaJIeHusl.

2. 3yueHune xapakTepUCTUK U300paKeHUs IPEAMETA B IIIOCKOM 3epKalie.

3. I/ICCHGI[OBaHI/Ie 3dBUCUMOCTHU yTJIa IIPCIOMJICHHUA CBCTOBOI'O JIyda OT yIJIa ITaJICHUS Ha
rpaHuneC «BO3AYyX—CTCKIIO».



4. TlomydyeHne W300paKEHWA C TOMOIIBIO COOMPAIOIICH JIHMH3BI
5. Omnpenenenne (HOKYCHOTO PACCTOSIHHSI W ONTHYECKON  CHJIBI
coOuparomeit TUH3HI.

6. OIBITHI IO Pa3I0KEHUIO OEJIOr0 CBETA B CHIEKTP.
7. OnbITBl MO BOCHPUATHIO I[BETAa NPEIMETOB INPH UX HAOIIOJAECHUU Yepe3 IBETOBBIC
(UIBTPBI.

Pa3znen 5. KBantoBble ABJICHUA

OmneiTel Pe3epdopra u nmnanerapHas Mmoaenb atoma. Monens aroma bopa. Mcnyckanue
Y NIOTJIOLIEHNE cBeTa aTOMOM. KBaHThI. JInHEYaThIe CIIEKTPHI.

PagnoaktuBHocTh. Anbda, Oeta u rammaumsnydeHus. CTpoeHME aTOMHOTO —fJpa.
Hyxionnas monens



aTOMHOTO siyipa. M30ToIIbI.

PannoaktuBHBIe IpeBpaiieHus. [leproa monypacnaga aTOMHBIX siep.

SAnepubie peaknuu. 3aKOHBI COXPAHEHUS 3aPSIA0BOTO0 U MacCOBOTO YHCEN. JHEPTHSI CBSI3U
aToMHBIX snep. CBs3b Macchl U dHEpruu. Peakiuu cuHTE3a U AeneHus saep. McTtouynuku
sHepruu Comnuua u 38631 (MC). Anepnas »HepreTuka. JleHcTBUS paMOAKTUBHBIX
U3JIy4eHUN Ha )KuBble opranusmel (MC).

JdeMoHcTpanuu

1. Choektpel UW3Iy4YeHHS U

HOTJIOLICHMS.

2. CnekTpsl pa3IMyHbIX T'a30B.

3. CnekTp BoJiOpoa.

4. HaGmoneHue TpekoB B kamepe BuibcoHa.

5. PaboTa cuérunka HOHU3UPYIOMINX U3TyYECHUI.

6. Perucrpanus u3inydeHus NpUPOJIHBIX MUHEPAJIOB U NIPOTYKTOB.

JlaGoparopHble padoThI 7| ONBITHI
1. HaGmrofeHue CIJIONMIHBIX W JIMHEWYaThIX CIEKTPOB
U3JTy4YECHUS.

2. WccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTUIIBI 10 TOPMO3ZHOMY MYTHU (I10
dbotorpadusim). 3. IamMepenne paiioakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb

[ToBTOpHUTENBEHO-0000IIAOIMI  MOAYJIb  NpPEJHA3HAYeH JJIs  CHUCTEeMaTH3aluud |
000OLIEHUsT TPEAMETHOIO COJEpPKaHUS M ONbITAa JAEATEIbHOCTH, NMPUOOPETEHHOTO INpHU
M3Y4YEHUU BCEro Kypca (PU3UKH, a TAKKe JJIsl HOATOTOBKM K OCHOBHOMY IOCY/1apCTBEHHOMY
AK3aMeHy Mo (pU3uKe sl 00yUYaroIIUXCs, BHIOPABIINX 3TOT YUYEOHBIHN MpeaMeT.

IIpy wu3ydyeHMH [AHHOTO MOXYJISA PEAIU3YIOTCI W CUCTEMATU3UPYIOTCS  BUIbI
NEeSATEIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuyMBaeTCsl AOCTHIKEHUE MPEAMETHBIX U
METaIpEeAMETHBIX IJIAHUPYEMBIX pE3yJbTaTOB 00ydeHUs, (OPMHUPYETCS €CTECTBEHHO-
Hay4Has IPaMOTHOCTb: OCBOCHHE HAY4YHBIX METOJOB HCCIICIOBAHUSA SBJICHUN NPUPOIBI U
TEXHUKH, OBJIAJICHHE YMEHUSIMHU OOBSACHATH (PU3NUYECKUE SBJICHMS, PUMEHSSI TIOJTyUYECHHbIE
3HaHUsA, pelaTh 3a1a41, B TOM YHCJIE KAYECTBEHHbBIE U OKCIIEPUMEHTAJIbHBIC.

[IpyHIMIMATBHO AEATEIPHOCTHBIA XapaKTEP JAHHOTO pa3zena peaausyercs 3a CYET TOro,

4TO y4JallIHuCCs BBITIOJIHAIOT 3aaHUsl, B KOTOPBIX UM IIPCAJIaracTcCAa:

— Ha OCHOBE TMOJYYEHHBIX 3HAHUW pACMO3HaBaTh W HAYYHO OOBICHITH
dbu3ndecKue SBICHUS B OKPY>KAIOIICH MPUPOJIE U TIOBCETHEBHOM JKU3HU;

— HCIIOJIb30BaTb HAYYHBIC MCTO/Ibl HCCJICIOBAHUA (1)I/IBI/II—ICCI(I/IX HBHCHHﬁ, B TOM YHCJIC
AJI1 IPOBEPKU T'HITOTE3 U ITOJTYYCHUSA TCOPCTHICCKUX BBIBOIOB,



00BACHATH HAay4YHBIC OCHOBBI HanOoJIee BaKHBIX ,Z[OCTI/I}KGHI/Iﬁ COBPEMCHHBIX
TeXHOHOFHﬁ, HallpuMcCp, IPAKTHUYCCKOTO HCIIOJIb30BAHHA PA3JIMYHbIX HWCTOYHUKOB

HPHEPrUuM Ha OCHOBE 3aKOHA Mpe-BpalleHUsI U COXPAHEHHUs BCEX H3BECTHBIX BHJIOB
HHEPTUHU.

Kamnaﬂ N3 TCM JAaHHOI'O pasacida BKIHOYACT OJSKCICPHMCHTAJIBHOC HMCCICAOBAHUC

oOoOmaroniero xapakrepa. Paszmen 3aBepiiaercsi MPOBEIECHHUEM TUATHOCTHUECKON U
OLICHOYHOM paboThl 32 KypC OCHOBHOM IIKOJIBI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3yyenue yueOHoro mpeamera «®Pu3nka» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3zoBaHuUs
JOJDKHO 00€eCneyuBaTh JOCTIXKEHUE CIEAYIOIMIMX JIMYHOCTHBIX, METAmpeAMETHBIX H
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

Hampuomuueexoe éocnumanue.

— TpOsIBIICHUE UHTEepeca K HICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOHN (pr3muecKkoi
HayKU;

— IOCHHOCTHOC OTHOIICHHUC K JOCTH>KCHUAM pOCCPIfICKHX y‘{éHLIX (1)I/IBI/IKOB.
Fpa.mdancxoe u 0yxoeH0-Hpaecm3eHHOe eéocnumanue.

— TOTOBHOCTb K A4KTHUBHOMY Y4Y4aCTHIO B O6CY)KI[€HI/II/I O6H_I€CTB€HHO-3H21‘-II/IMBIX )51
OTHYCCKHUX HpO6JICM, CBA3AaHHBIX C IIPAKTHYCCKHUM IIPUMCHCHHCM I[OCTI/I)KGHI/If/'I (1)I/ISI/IKI/I;

— OCO3HaHMEC BAXXHOCTHU MOPAJIbHO-3THUYCCKHUX ITPUHIOUIIOB B ACATCIIBHOCTHU y‘-IéHOFO.
Icmemuueckoe eocnumanue:

— BOCIIPpHUATUC JOCTCTHUYCCKUX KadCCTB (1)I/IBI/ILI€CKOI\/II HaYKH: ee rapMOHHUYHOI'O
MOCTPOCHUA, CTPOIrOCTH, TOYHOCTH, IAKOHUYIHOCTH.

lleuuocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PU3NUECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA NO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUIIIEW COCTABISAIOMIEN KYJIbTYpPHI;

— pa3BUTHE HAy4YyHOW JFOOO3HATENBHOCTH, WHTEpPEca K HCCIEI0BATEIbCKOM
JEATEIIbHOCTH.

Dopmuposanue Kyapmypot 300P06bs U IMOUUOHATILHO20 0J1A20NONYUUA:

— OCO3HaHHUE [IEHHOCTHU 0e30macHOro o0pas3a KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MHUpE, BaXXHOCTH TpaBWJI O€30MaCHOTO IOBEICHUS Ha TPAHCIOPTE, Ha JOporax, C
AIIEKTPUUECKUM U TETJIOBBIM 000PY0BAaHUEM B JIOMAIIIHUX YCIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO IMpaBa Ha OIIMUOKY U
TaKOro K€ MpaBa y Ipyroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— AaKTUBHOE€ Y4YacTH€ B PELICHUM MPAKTUYECKUX 3a/ad (B pamMKaX CEMbH, IIKOJIBI,
ropojia, Kpasi) TEXHOJIOTHYECKON M COIMAIbHOW HAMpPaBICHHOCTH, TPEOYIOIMHUX B TOM
yucie U GU3NIeCKUX 3HaAHUK;

— HHTEpEeC K MPAKTUYECKOMY H3YUYEHHUI0 MPOQEeCcCUil, CBA3AHHBIX C (U3HKOM.

IKonozuueckoe socnumanue:



— OpHEHTalusl Ha IpUMEHEeHHe (PU3NUECKUX 3HAHUM Ui peleHus 3a1a4d B o0jgacTu
OKPY)KAIOLIEH Cpeabl, IUIAHUPOBAHUS IIOCTYNIKOB M OLIEHKH HMX BO3MOXKHBIX
IIOCJIEACTBUN IS OKPYKAIOIEH CPEJIbI;

— O0CO3HaHHE TJI00AJIBHOTO XapaKTepa IKOJIOTHUYCCKHUX HpO6J'ICM )41 HYTGﬁ X PCIUICHHA.

Aoanmayusa o0yuarowie2oca K UMEHAIOWUMCA YCA0BUAM COUUANBHOU U NPUPOOHOI
cpeowl:

— MOTPeOHOCTh BO B3aMMOJECHCTBUY NP BBIIOJIHEHUH UCCIIEI0BAHUN U IPOEKTOB
(bu3nYeCKOil HAIIPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JAPYTHUX;

— IIOBBINICHUC YPOBHA CBOEH KOMIIETEHTHOCTH qepe3 IPAKTHUICCKYIO ACATCIIbHOCTD,



— TOTPeOHOCTh B (POPMUPOBAHMHU HOBBIX 3HAHW, B TOM uucie (GOpMyIupoBaTh
UJieu, MOHATHUS, TUIIOTE3bl O (U3NYECKUX OOBEKTaX U SIBICHUSX;

—  Oco3HaHHE NAe(PUITUTOB COOCTBEHHBIX 3HAHWUA M KOMIIETEHTHOCTEH B 00JacTh
bu3uKy;

— TUTAHUPOBAHME CBOETO Pa3BUTH B MPUOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUH;

—  CTPCMIJICHHUC AaHAJIM3UPOBATb W BBIABJIATH B3aMMOCBA3U IIPUPOILI, O6HI€CTBa )41
9KOHOMMKH, B TOM HHUCJIC C HCIIOJIb30BAHUCM q)HBI/I‘IGCKI/IX 3H3HHI?I;

— OIIEHKA CBOMX JICHCTBUM C yUETOM BIUSHUS HAa OKPY>KAIOIIYIO CPEY, BOBMOKHBIX
rJ1I00aJIbHBIX MOCTEACTBUH.
METAINIPEAMETHBIE PE3YJIBTATDBI

YHuBepcajbHbIe IO3HABATEIbHBbIC 1eCTBUS

ba3zoevie nocuueckue oeiicmeus:
— BBISABIIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUM);

—  YCTaHaBIIMBaTh CYIICCTBCHHBIH TMpH3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

— BBIABJIATb 3aKOHOMCPHOCTH M ITPOTUBOPCUUS B paCCMAaTPHUBACMBIX (baKTaX, JaHHBIX 1
Ha6J'IIOIICHI/I$IX, OTHOCAIIIHNUXCA K CI)I/I3I/I‘-ICCKI/IM SABJICHUAM,

— BBIABJITH IPUYHUHHO-CICACTBCHHBIC CBA3W IIPHU N3YYCHUU (1)I/ISI/I‘I€CKI/IX SIBJICHUMN
U IIPOHCCCOB; ACIATb BBIBOJbLI C HCIIOJIB30BAHUCM ACAYKTHBHBIX W HMHIAYKTHBHBIX
YMO3aKHIOquHﬁ, BBIABUI'aTh THIIOTC3bI O B3AMMOCBA3AX (1)H3H‘-ICCKI/IX BCJINYHMH,

—  CaMOCTOSITENIbHO BBIOMpaTh crmoco0 pemeHUs y4eOHOM (Qu3uueckor 3amadn
(cpaBHEHHE HECKOJBKMX BAPUAHTOB PEIICHUS, BBIOOp HAMOOJIee MOIXOSIIETO C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3zoevie uccnedosamenvckue oelicmeus:
— HCIIOJIL30BaThb BOIIPOCHI KaK HCCJ’IG}IOB&TCJ’IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUA,

— TMPOBOAUTH IO CAMOCTOSTEIHFHO COCTABIICHHOMY IIJIAaHY OIBIT, HECIIOKHBIH
(bU3UYIECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISOBAHNE (PU3HUUECKOTO SBICHUS,

— OLCHUBATh HAa IPUMCHHUMOCTb U JOCTOBCPHOCTD I/IH(i)OpMaI_[I/IIO, IMMOJIYYCHHYIO B XO/IC
HCCIICAOBAHUA WUJIN OKCIICPUMCHTA,

—  CaMOCTOATENILHO (HOPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

— TPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWIIEee pa3BUTHE (HU3MUYECKUX TPOIECCOB, a
TaK)K€ BBIJIBUTATH TIPETOIOKEHNSI 00 UX Pa3BUTHUU B HOBBIX YCIIOBHSIX U KOHTEKCTAX.

Paboma c ungpopmauuei:



— TPUMEHSTHh Pa3IUYHbIE METOJbI, HHCTPYMEHTBI U 3allpOChl MPHU MOUCKE U O0TOOpPE
uH(GOpPMaIIMU WK JAHHBIX C YU4ETOM MPeaIoKEeHHON yueOHo! (hu3nuecKoil 3a1auu;

— AHAJIW3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UH(OPMALIMIO PA3INYHbIX
BUJIOB U (DOPM TIpe/ICTaBICHHUS;

— CaMOCTOSITEJIBHO BBIOMPATh ONTHMAIBHYIO (OpPMY MpEACTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATh peIlacMble 3a7ayll HECIOKHBIMH CXEMaMH, JuarpaMMam#, WHOU
rpaduKoi U UX KOMOMHAITUSIMH.



YHuBepcajbHble KOMMYHUKATUBHBIC 1eiICTBUSA

Obwenue:

— B Xo0/ie 00CyXJeHUs y4eOHOro Marepuania, pe3ysibTaToB J1a0OpaTOpHBIX paboT U
MPOEKTOB 337aBaTh BOMIPOCHI MO CYIIECTBY OOCYX/IaeMOW TE€Mbl M BBICKA3bIBAaTh HJCH,
HalleJICHHBIE Ha PEIIEeHHUE 3aJlayu U MOJep>KaHue 0aroxkenaTeaIbHOCTH OOIIEeHHUS,;

— COTIOCTaBJISITb CBOM CYXKJICHHS C CYXICHUSIMHU JIPYTHX YYaCTHUKOB JUAJIOra,
OoOHapy>KUBaTh Pa3IMINE U CXOJCTBO TO3UITUH;

— BBIPpAXKaTb CBOIO TOYKY 3PCHUA B YCTHBIX U ITMCbMCHHBIX TCKCTAaX;

—  TyOJIMYHO TPEACTABIATH PE3yJbTAThl BBIITOJHEHHOTO (U3MUECKOTO OIhITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA).

Coemecmuasn desamebHOCMb (COMPYOHUUECHB0):

— TIOHMMATh U KCIOJb30BaTh MPEUMYIIECTBA KOMaHAHONW U UHAUBUIYAILHON padOThI
IIPU PEIICHUU KOHKPETHON (PU3NYECKON MPOOIEMBI;

— TIPUHUMATH MM COBMECTHOU NESITEIBHOCTH, OPTaHW30BBIBATh JCUCTBUS IO €€
JTOCTIDKCHHIO: PACIPEICIIATh POJIH, O0CYKIaTh MPOIECCHl U PE3YIbTaThl COBMECTHOM
paboThI; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

— BBIIIOJIHATBE CBOIO 4aCTb pa6OTI>I, A0CTHUTaA KAQYCCTBCHHOI'O PC3YyJIbTaTa II0 CBOCMY
HaIIpaBJICHUIO U KOOPAUHHUPY CBOU I[GﬁCTBPIﬁI C APYI'UMH YICHAMH KOMaH/bI;

— OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOLIUMU MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENEHO C(OPMYITMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUSI.

YHuBepcaJbHbIE peryasiTUBHbIE e CTBUS

Camoopzauumuuﬂ:

—  BBIABJIATH MPOOJEMBI B KU3HEHHBIX M YUYEOHBIX CHUTYyalHsX, TPEOYIOIMUX IS
perieHns PUu3NIecKux 3HaHU;

— OPUEHTHPOBATBCS B  PA3JIMYHBIX [OAXOAAX IMPHUHATHS  PELICHUN
(MHIMBUIYaTbHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHU TPYIITION);

— CaMOCTOATEIbHO COCTAaBJIATh aJTOPUTM pelIeHHUs (PU3MUECKON 3aJaud WM IJIaHa
UCCJIEIOBAHUSI C YYETOM HMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh NIPEAJIAracMble BApUAHThI PELICHUI;

— JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.
Camoxonmpons (peghaexkcus):
— JIaBaTh aJICKBATHYIO OIICHKY CUTYaIlU{ W TIpejiaraTh MIaH e€ N3MCHCHUS;

— OOBACHATH MPUYMHBI TOCTHKEHUS (HEIOCTHKEHUS) Pe3yIbTaToOB JESATENIbHOCTH,
JaBaTh OLEHKY NPHUOOPETEHHOMY OTIBITY;



— BHOCHUTB KOPPCKTUBLI B ACATCIIBHOCTDb (B TOM 4YHMCJIC B XO/J BBITIOJTHCHUA (I)I/IBI/I‘-IGCKOFO

UCCIIEIOBaHMsI WJIM MPOEKTAa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHUBIIMXCS
CUTYyallul, yCTAHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

— ONCHUBATB COOTBCTCTBUC PE3yJibTaTa UCIIN U YCIIOBHUAM.

3M0uu0Haﬂbelﬁ Unmesiekm.:



— CTaBUTh ce0s HA MECTO APyroro 4€jJoBCKa B XOJC ClIOpa WM JUCKYCCHUH Ha
HAay4YHYIO TEMY, IOHUMATb MOTHUBbBI, HAMCPCHUS U JIOTUKY APYTOro.

Ilpunamue ceoa u opyaux:

— TpU3HaBaTh CBOE MpaBO HAa OMIMOKY MpHU peuieHUuU (PU3MUECKHX 3aJlay WA B
YTBEPKICHUSIX Ha HAYYHbIE TEMBI U TAKOE € MPaBo JPYroro.

IHPEAMETHBIE PE3YJIBTATDBI
7 KIIACC

[IpenmeTtHbie pe3ynbTaThl Ha 0230BOM YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y
00y4aronMxcst yMEHUM:

—  HCHOJB30BaTh NOHATHS: (U3MUECKME U XUMHUYECKHE SIBJICHUS; HaOIIOJCHUE,
AKCIEPUMEHT, MOJIENb, THIOTE3a; €IUHUIIBI (PU3NYECKUX BEJIUYUH, aTOM, MOJICKYJa,
arperaTHble COCTOSIHMSI BelecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE); MEXaHUUYECKOe
JIBI)KCHUE  (paBHOMEPHOE,  HEpPaBHOMEpPHOE,  MNPSMOJUHEWHOE),  TPACKTOpHS,
paBHOJEUCTBYIOIAsA cwi, Jedopmauust (ympyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

— paznuyaTth sBieHusS (quddy3us; TEIoBOe JIBKEHHE YacTHI[ BEIIECTBa;
PaBHOMEPHOE JBH)KEHHUE; HEPABHOMEPHOE ABWKCHUE, MHEPLHS; B3aUMOJICHICTBHUE TEII,
paBHOBECHE TBEPIBIX TeEJ C 3aKPEIUIEHHOM OCBK BpalllCHUs; Iiepelaada JdaBIICHUS
TBEPJBIMU TEJIAMH, KUAKOCTAMHM U Trazamu; arMocdepHOe AaBJCHUE, IJIaBaHHUE TeE,;
MPEBPAILECHUAS] MEXAaHWYECKOW HHEPrHH) MO OMNHCAHUIO MX XapaKTEPHBIX CBOWMCTB U HA
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

— pacrno3HaBaTh TMPOSIBIICHHE M3YYEHHBIX (U3UYECKUX SBJICHUN B OKpPYXKAIOIIEM
MHUpE, B TOM YKCJie PU3MUYECKUE SIBJICHUS B IPUPOJIC: IPUMEPHI IBUKEHUS C PA3TUIHBIMU
CKOPOCTSIMA B KMBOW WM HEXWUBOW NPUPOJE; ACHUCTBUE CHIIBI TPEHHS B IPUPOJEC U
TEXHUKE; BJIUSHHUE aTMOC(PEpHOro [aBJCHUS Ha >KUBOM OpraHu3M; IUIaBaHUE pPbIO;
phIUard B TEJ€ YEJOBEKAa; MPH ATOM IMEPEBOAMTH MPAKTUUECKYIO 3a/ladyy B y4eOHYIO,
BBIJICIISITh CYIIIECTBEHHBIE CBOMCTBA/MIPU3HAKY (DU3UUECKUX SIBJICHUI;

—  ONHUCHIBATH H3YYEHHBIC CBOWCTBA Tel H (U3WYCCKHUE SBIICHUS, WCIOIB3YS
dbuznyeckre BeIUUMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpPEMs, IMyTh, CKOPOCTH,
CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, BEC Tejla, CHJIa TPCHHs, JaBJICHUE
(TBEpoTO TEnma, JKUAKOCTH, Tasa), BBITAJKHUBAIONIAS CHJIA, MEXaHW4Yeckas pabora,
MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KOY(PQUIMEHT TOJE3HOTO JCHCTBUS
MEXaHU3MOB, KUHETUYECKas W TIOTCHIMAJIbHAS JHEPTUs); MPH OMUCAHWUU TPABHILHO
TpPakTOBaTh (PU3MUECKHUI CMBICT MCIOJIb3yEMbIX BEJIMYWH, UX O0O3HAYCHUS U CAMHHIIBI
bU3MYEeCKUX BEJIMYMH, HAXOJIUTHh (POPMYIbI, CBS3BIBAIONIUE JaHHYIO (U3UYECKYIO
BEIMYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTHh TpapuKW HM3YYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYNH;



—  XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKHUE SIBICHHUS W TIPOIECCHI, MCIOJB3YS
npaBuia CIOXKEHUs Cuil (BIIOJIb OJHOW MpsiMoii), 3akoH ['yka, 3akon Ilackains, 3akoH
Apxumena, TpaBuIO paBHOBECHS phiuara (0JI0Ka), «30J0TO€ MPABHUIIO» MEXaHUKH, 3aKOH
COXpaHEHUS! MEXaHUYECKON HHEepruu; MpU 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3allUChIBATh €70 MATEMATUYECKOE BHIPAKEHUE;

— OOBACHATH (U3NYECKUE SIBJICHUS, IPOLECChl M CBOWCTBAa TEJ, B TOM YMCIE U B
KOHTEKCTE€ CHUTyallUld IMPAaKTHUKO OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYUMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 |—2 JIOTMYECKUX 1IaroB ¢ ONopoil Ha 1—
2 U3yYEHHBIX CBOWCTBA (PU3MYECKUX  SIBICHUNA, (PUIUUECKUX 3aKOHA  WIJIH
3aKOHOMEPHOCTY,;

— pemarb pacy€THble 3aJayd B 1—2 NEHCTBHSI, UCHOJB3Yysd 3aKOHBI U (POPMYIIBI,
CBsI3bIBaloIlMe (U3MUECKHE BEIMYMHBI: HAa OCHOBE aHaju3a YCJIOBUS 3a7a4d
3alHChIBAaTh KPAaTKOE YCIIOBUE, IMOJACTABIATh (PU3MUECKHE BEIMYMHBI B (POPMYJIbI U
IPOBOAMUTH PACU€Thl, HAXOJUTh CIPABOYHbBIC JaHHBbIE, HEOOXOIUMBIEC Il PELICHUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTD MOTYYEHHON (PU3NYECKON BETUUHHBI;

— pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOYXHO PEIIMTh MPHU MOMOIINA (PU3HUYECKUX METOJIOB;
B OIIMCAaHUU MCCIIEIOBAHUS BBIACIATH IIPOBEPSIEMOE MPEAIION0KEHNE (TUIIOTE3Y), pa3IndaTh
U UHTEPIPETUPOBATh MOJTYUYEHHBIN PE3ysbTaT, HAXOJUTh OLIMOKMA B XOJAE ONbBITA, JENaTh
BBIBO/JIBI T10 €T0 PE3yJIbTaTaM;

— TPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKHUX SIBICHUN WUIU (PU3NYECKUX CBOWCTB
Ten:  (opMynIMpoBaTh MPOBEPSIEMbIE  MPEAMNOJIOKEHUS, COOMpaTh YCTAaHOBKY U3
MIPEIIOKEHHOTO 000PYI0BaHM S, 3aITUCHIBAThH XOJI OIbITa U (POPMYJIUPOBATH BHIBOJIBI;

— BBINIOJIHATH NPSIMbIE U3MEPEHUsI PACCTOSHUSI, BPEMEHHU, MAacChl Teja, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX W IHHUQPPOBBIX TPHOOPOB; 3aMKUCHIBATDH
MOoKa3aHusi IPUOOPOB € YUETOM 3aJaHHON a0COJIFOTHOMN MOTPEIIHOCTA U3MEPEHUI;

— MPOBOAUTH HCCIEAOBAHHE 3aBUCUMOCTH OAHOW (PM3MUECKOW BEIMYMHBI OT JIPYrou ¢
MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCHUMOCTU MyTH PAaBHOMEPHO JABUKYLIErOCs Tela
OT BPEMEHHM JIBHJKECHHUSI TEJa; CUJIbl TPEHUSI CKOJIBKEHHSI OT Beca Tejla, KayecTBa 00pabOTKu
IIOBEPXHOCTEN TEI W HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAM CONPUKOCHOBEHUS TEI;
CWJIbl YIPYTOCTH OT YUIMHEHHS MPY>KUHBI; BHITAJIKUBAIOLIEH CUIIBI OT 00bEMa MOTPYKEHHON
YacTH Teja U OT MIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH T€Ja, OT IIyOUHBI,
Ha KOTOPYIO MOTPY>KEHO TENO; YCIOBHUM IUIABaHUS TEN, YCIOBHM pPABHOBECHS pblUara u
0JIOKOB); y4acTBOBaTh B IUIAHHMPOBAHUMU YYEOHOTO HMCCIIEIOBAaHUS, COOMpPATh YCTAHOBKY M
BBITIOJIHATh W3MEpPEHUs, Clenys MpeajoKeHHOMY IUIaHy, (UKCHUPOBAaTh pE3yJbTaThl
MOJIyYUeHHOW 3aBUCUMOCTH (U3WYECKUX BEIUYMH B BHJE MPEUIOKEHHBIX TaOIuI U
rpaduKoB, JAeNaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIIEIOBAHNUS;

—  TIPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NUECKUX BEIMYMH (TJIOTHOCTH BEIIECTBA
AKUJKOCTH U TBEPJIOTO TEJIa; CUJIa TPEHUS CKOJBXKEHUS; JABJICHUE BO3/1yXa; BHITAIIKUBAIOIIAS
cuJja, JEUCTBYIOINIAs Ha IOTPYKEHHOE B )KUAKOCTD TeJIO; KOADOUITUEHT MOJE3HOTO JEeHCTBUS



IIPOCTHIX MEXAHU3MOB), CIIEIysl MPEAJIOKEHHOW UHCTPYKIMU: MPHU BHITIOJHEHUH U3MEPEHUN
coOUpaTh IKCIIEPUMEHTATIBLHYIO YCTAHOBKY U BBIYUCIISITH 3HAYCHUE NCKOMOU BETMYUHEI;

— coOMoaTh mMpaBuja TEXHUKH O€30MacHOCTH TpH pabdoTe ¢ 1ab0paTOPHBIM
000py10BaHUEM;

—  YKa3blBaTh NPUHLUIBI JACUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAOIINECS COCYABI, OAPOMETp, phlUar, MOABUKHBIA U
HETIOJBUKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTB;

—  XapaKkTepu30BaTh MNPUHIIMIBI JCUCTBUS  HM3YUYEHHBIX NPUOOPOB U TEXHUUECKUX
YCTPOUCTB C OMOpOM Ha UX onucaHus (B TOM 4YHKCIE: MOAIIMITHUKU, YCTPOHUCTBO
BOJIONIPOBO/Ia, THUAPABIMYECKUNA TMPEcC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), HCIMOJb3ys 3HAHUS O CBOWCTBAX (PU3MYECKUX SBICHUH U HEOOXOJIUMBbIE
(hU3UYECKrEe 3aKOHBI M 3aKOHOMEPHOCTH;

— MPUBOJUTH NpPHUMEPHl / HAXOAUTh MHGPOPMALUIO O MPUMEPAX MPAKTHUECKOIO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TOBCETHEBHOM MXH3HU sl OoOecreueHus
0e30macHOCTH MpHU OOpallleHHH C OpudopaMud M TEXHUYECKUMH YCTPOMCTBaMH,
COXPAaHEHHUS 3JI0pOBb U COONIOACHHUS HOPM DKOJOTHYECKOTO TIOBEACHHUS B
OKPYXaroUIIEH Cpee;

— OCYLIECTBJIATh OTOOP UCTOYHMKOB MH(OpMAIMKU B ceTU MIHTEpHET B COOTBETCTBHUHU C
3aJIaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUW U IYTEM CpPAaBHEHMS
pPa3IMYHBIX HCTOYHUKOB BBIACNIATH MHPOPMALIMIO, KOTOPAs SBJISETCS NPOTUBOPEUMBON
WJIM MOKET OBITh HEJOCTOBEPHOM;

— WCIOJIb30BaTh NPH BBIMOJHEHUN yYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO JIMTEPATYpPY
(bu3IecKoro
CoJlep KaHMs, CIPABOYHBIE MaTepHalibl, pecypchl ceth HWHTepHeT; BlIaneTh

npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs MH(OpMALUMU W3 OJIHON
3HAKOBOW CHCTEMBI B APYTYIO;

— CcO03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOILIEHNS Ha OCHOBE 2—
3 UCTOYHUKOB UH(pOpMAIMHU (PUIUIECKOTO COACPKAHUA, B TOM YUCIIE MyOJIMYHO JIeTaTh
KpaTKHe COOOILEHUS O Pe3yJIbTaTax MPOEKTOB WM YUEOHBIX MCCIIEIOBAHUMN; MPU ITOM
rPaMOTHO HCIOJB30BaTh M3YYCHHBIM TMOHATUWHBIN ammapar Kypca (Qu3ukw,
CONPOBOXK/IaTh BBICTYIUICHHE IPE3CHTALNEN;

— IpU  BBINOJHEHUU YYEOHBIX TPOEKTOB W HCCIEIOBAHUN pacrpenessiTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUM C TMOCTABJICHHBIMH 3a/JadyaMH, CICIUTH 3a
BBLIIIOJIHEHUEM IIJIaHA JEHCTBUM, aJeKBaTHO OLEHHMBAThL COOCTBEHHBLIM BK/Iad B
JESITENbHOCTD IPYIIbI; BBICTPAUBAaTh KOMMYHUKATUBHOE B3AUMOJCHUCTBUE, YUUTHIBAS
MHEHUE OKPYKAIOIINX.

8 KUIACC

[IpenmeTHbIe pe3ynbTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y
00y4aroIuxcst yMEHHIA:



— HCIIOJIBb30BaTh IMOHATHA: MacCa U PasMEPbl MOJICKYJI, TCIINIIOBOC IBUKCHHUC AaTOMOB U
MOJICKYJI, arperatHbIC COCTOJAHHA BCIICCTBA, KPHCTAJUIMYCCKHUEC U aMOp(I)HbIe TCIa,
HaCLIHlCHHBIfI )41 HCHaCBIH_IGHHBII\/’I nap, BJIA)XHOCTb BO3yXad, TCMIICpAaTypad, BHYTPCHHAA
9HECPIrus, TEILIOBOM JABUTATCJIb, BHGMCHTapHBIﬁ C-)JIeKTpI/I‘lCCKI/Iﬁ 3apsaa, SJIICKTPHUUCCKOC
I1OJIC, ITPOBOJAHUKHU U JUIJICKTPUKHU, MOCTOSIHHBIHN BJIGKTpI/I‘IeCKI/If/’I TOK, MaroHuTHOC II0JIC,

— pa3nuuaTth SBJICHHS (TEIUIOBOE pacIIMpeHHe/CkaThe, TeIIonepeaaya, TEMIoBOoe
paBHOBECHE, CMaYMBaHUE, KAMMIUISIPHBIC SIBJICHUS, HCIApEHUE, KOHIEH IS, TIJIaBJICHHE,
KpHUCTaJUTU3aIUs

(oTBepaEeBaHuE), KUIIEHHE, TeIIonepeaya (TermIionpoOBOJHOCTh, KOHBEKIIHS, U3TyUEHHUE);
AIIEKTPU3AIUS TeJl, B3aUMOJCHCTBUE 3apsJI0B, JEHCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MArHUTOB, IEUCTBME MArHUTHOIO IOJS Ha MPOBOJHUK C
TOKOM, 3JEKTPOMAarHWTHAs WHAYKIMSA) MO ONHCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

— pacrno3HaBaTh IMPOSBICHUE M3YYEHHBIX (QPU3NUYECKUX SBICHUI B OKPYKaIOLIEM
MHUpE, B TOM 4YHUCJIE (PU3MYECKHUE SIBJICHHUS B MPHUPOIE: MOBEPXHOCTHOE HATKEHHUE U
KaNWUISIpHbIE SBJIICHUS B MPUPOJIE, KpPUCTAIbl B Hpuponae, uziydenue CoiHua,
3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa30oBaHUE pPOCHI, TyMaHa, WHEs, CHEra;
AIIEKTPUYECKHUE SIBJIIEHUSA B aTMoc(epe, IEKTPUUECTBO KUBBIX OPraHU3MOB; MAarHUTHOE
noJsie 3eMiH, Apei( MOoICOB, pOJIb MArHUTHOTO MOJIS ISl )KU3HU Ha 3emiie, MOJISIPHOE
CUSIHUE; TpPU STOM TNEPEBOJUTH MPAKTHUYECKYIO 3ajJadyy B Y4E€OHYIO, BBIIECIATh
CYLIECTBEHHbIE CBOMCTBA/MPU3HAKH (PU3NUECKUX SBICHUI;

—  ONKUCHIBaTh H3YYEHHbIE CBOWCTBA Tel M (DU3MYECKUE SBJICHHS, HCIOJIb3YS
(bu3nuecKkue BEIUYMHBI (TeMIepaTypa, BHYTPEHHSII SHEpPrusi, KOJHWYECTBO TEIJIOTHI,
yAENbHAs TEIUIOEMKOCTh BEILECTBA, YAENbHAs TEIUIOTA IUIABJIEHUS, yIEJIbHAs TEIUIOTa
napooOpa3oBaHusi, yAelbHasg TEIUIOTAa CrOpaHUs TOIUIMBA, KO3(PQPULUHMEHT MOJE3HOrO
JNEWCTBUS TEMJIOBOM MAIIMHBI, OTHOCHUTENIbHAS BJIAXHOCTh BO31yXd, AJIEKTPUUYECKUI
3apsiz, CWJIa TOKa, DJIEKTPUYECKOE HANPSKEHUE, CONPOTUBIICHUE ITPOBOAHUKA, YAEIBHOE
COIPOTHBIIEHUE BELIECTBA, pabOTa M MOIIHOCTb JIEKTPUUYECKOrO TOKA); MPU OMUCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (PM3MUYECKUN CMBICI HCHOJB3YEMbIX BEJIWYHH, 0003HAUYEHUS U
CAVHUIBI  (DU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JaHHYIO
(GU3MYECKYI0 BEJIWYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TPaPUKA H3YYCHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUYNH;

—  XapakTepu30BaTh CBOWCTBA TeJ, (PU3UUYECKHE SIBJICHHUS M IPOIECCHI, HUCIIOIb3YS
OCHOBHBIC TIOJIO)KEHHUSI MOJICKYJISIPHO-KUHETUUYECKOW TEOPUU CTPOCHHUSA BEIIECTBA,
IIPUHIIUIT CYTIEPIIO3ULINH TTOJEN



(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijaa, 3akoH Oma I yd4acTka LeTH,
3akoH Jlkoyns -JIeHla, 3aKOH COXpAaHEHUs HDHEPTHM; NPH 3TOM JaBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alIMCHIBATh €T0 MATEMATHUYECKOE BBIPAXKCHHUE;

— OOBACHATH (PU3UYECKUE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYyallMi MPAaKTUKO-OPUEHTUPOBAHHOI'O XapAKTEPa: BBIABIIATh IPUYUHHO-CIIEICTBECHHBIC
CBSI3H, CTPOUTH 00bsICHEHHE U3 | - 2 JOrMYECKHX I1aroB ¢ onopoi Ha 1 - 2 u3yuyeHHBIX
CBOMCTBA (DPM3UUECKUX SIBICHUN, (PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH; periarh
pacuéTHble 3a1a4il B 2 - 3 NeWCTBUSA, UCHOIB3Ys 3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE
¢usznyeckue BEIMUYMHBI: HAa OCHOBE aHalW3a YCIOBHUS 3aJauyd 3alHChIBaTh KpPATKOE
YCIIOBHE, BBIBIIATh HENOCTATOK JAHHBIX JJIs PEIICHHs 3a7a4d, BHIOMPATH 3aKOHBI H
dbopMynbl, HeoOXoauMble My €€ pelIeHUs, MPOBOAUTh pacuéThl U CpPaBHUBATH
MOJTy4YEeHHOE 3HaUCHUE (PU3NYECKON BETMYMHBI C H3BECTHBIMU JAHHBIMU;

— pacClIO3HaBaThb HpO6JI€MI>I, KOTOPBLIC MOZKHO PCIIUTH IIPpU ITOMOIIN (1)I/ISI/I‘I€CKI/IX
MCTOJ0B; UCIIOJIB3Ys OIMMCAHNEC NCCICIOBAHUSA, BBIACIIATD ITPOBCPACMOC ITPCAIIOIIOKCHUC,
OIICHHUBATDH IMPABUJIBHOCTL IIOPsAAKA IIPOBCACHUS UCCICAOBAHUA, ACJIaTh BEIBOABI,

— MPOBOJUTH ONBITHI 110 HAOMIOACHUIO PUINYECKHUX SABICHUN WM (PU3NYECKUX CBOWCTB
TEI

(KanmWJUISIpHBIE SIBICHMS], 3aBUCUMOCTD JIaBJIEHUS BO3/lyXa OT €ro o0béMa, TeMIepaTyphbl;
CKOPOCTH  TIpolLlecca  OCTBhIBaHMS/HArpEBaHWS  NHpPU  M3JIYYEHHMH  OT  IIBEeTa
U3ITy4YarolIe/morIomaroeld MoBepXHOCTH; CKOPOCTh UCTIAPEHHS BOABI OT TEMIIEPATYpPHI
KUAJKOCTM W IUIOMAAM €€ IIOBEPXHOCTH; DJIEKTPU3alMs TeJl M B3aUMOJCHCTBHUE
DIEKTPUYECKUX 3apsAA0B; B3aWMOJCHUCTBUE ITOCTOSHHBIX MAarHUTOB, BH3yaJIM3alNs
MAarHUATHBIX I10JIEH MOCTOSHHBIX MAarHUTOB; NEUCTBHUSI MATHUTHOTO I10JIS HA ITPOBOJAHUK C
TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENI MOCTOSHHOIO TOKA):
dopMynupoBaTh  MpOBEpsiEMble  MPEANOJIOKEHHUsS, COOMpaTh  YCTAHOBKY U3
peI0AKEHHOT0 000PYA0BAaHNUS; OMUCHIBATh X0 ONBITa U (POPMYIUPOBATH BBIBOIBI;

— BBIIOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATypPhl, OTHOCUTEIBHON BIaKHOCTU BO3/1yXa,
CIJIbI TOKA, HANpsDKEHUS C HCIOJIb30BAaHWEM aHAJIOrOBBIX MPUOOPOB U JaTUYHUKOB
¢uznyecKkux BEIMYUH; CPABHUBATh pPE3YyJlbTaTbl HU3MEPEHUM C YYETOM 3a/laHHOM
a0COJIIOTHOM MOTPEIIHOCTH;

— TIPOBOJUTH UCCIIEAOBAHKE 3aBUCUMOCTU OJHOW (DPM3HUECKON BEJIMUMHBI OT IPYTOH ¢
WCIIOJIb30BAaHUEM MPSIMBIX MU3MEPEHUH (3aBUCUMOCTH CONMPOTHUBJICHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOMIAJA MONEPEYHOTO CEUYEHUS U YIEIBHOTO COIPOTHBIIEHUS BEILECTBA
MPOBOJIHUKA; CHJIbI TOKA, HAYIIETO Y€pe3 MPOBOJHUK, OT HAIPSYKEHUSI HA MTPOBOIHUKE;
UCCJIEIOBAHUE TMOCIEAOBATEIbBHONO M MapajljIeIbHOTO COEIUHEHUN MPOBOJIHUKOB):
IJIAHUPOBATh HUCCJIEAOBAaHUE, COOUPATh YCTAHOBKY M BBIMIOJHATH MU3MEPEHUS, CIETys
MPEIOKEHHOMY TUTaHy, (DUKCUPOBATH PE3YJIbTAThl MOJYYEHHON 3aBUCUMOCTH B BHUJIE
TalauIl U rpadMKOB, JIeJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;



— MPOBOJIUTh KOCBEHHBIE WM3MEpPeHUs (PU3NUYECKHX BeauunH (yIenbHas
TEIUIOEMKOCTh  BEILIECTBA, COMPOTUBIICHHE MPOBOJIHHKA, pPabOTa M MOIIHOCTh
AIIEKTPUUECKOTO0 TOKAa): IUIAHUPOBATH HU3MEPEHHUs, COOUpaATh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEysl MPEII0KEHHON MHCTPYKIIMH, U BBIYUCIISITh 3HAYEHUE BEJTUYUHBL;

—  coOnrojaTe MpaBWiIa TEXHUKM O€30MacHOCTH mpu paboTe ¢ 1abopaTopHBIM
000pyZIOBaHUEM;

—  XapakTepu30BaTh MPUHIMIBI JEHCTBUA M3YyYCHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOpPOM Ha MX OMUCaHUs (B TOM YHCJE: CHUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp, BOJBTMETP, CUETYMK OJIEKTPUYECKOI
OHEPrUH, JJIEKTPOOCBETUTEIbHBIE TMPUOOPBI, HArpeBaTENbHBIE  DIEKTPOIPHOOPHI
(mpuMepsl), DIIEKTPUUYECKUE MPEIOXPAHUTENH; OJICKTPOMArHUT, 3JIEKTPOJBUTATENb
MOCTOSTHHOTO TOKa), HCIONb3ysd 3HAaHUS O CBOMCTBAaX (PHU3UYECKUX SBICHUN W
HEOOXOIMMBIE

(bu3nYecKre 3aKOHOMEPHOCTH;



— pAacIo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIIbHBIE TPUOOPHI 110
CXeMaM U CXEMaTHYHbIM PUCYHKaM (KHJKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JABUTaTENlb BHYTPEHHErO CrOpaHus, 3JIEKTPOCKOI, PEOCTAT); COCTABIATh
CXEMBI JJIEKTPUYECKUX LIETIEH C MOCIEA0BATEIbHBIM U MMAPAJICIBHBIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAYEHUS HJIEMEHTOB 3JIEKTPUYECKHX LIeTIEH;

—  TNPUBOJIUTH NPUMEPHI/HAXOAUTh HHPOPMAIMIO O MpUMEpPax MNPAKTUIECKOTO
UCIIONB30BaHUSl (PU3UYECKMX 3HAHUN B TIOBCETHEBHOW JKM3HM JUIi OOECHeYeHUs
Oe3omacHOCTH TpH OOpalleHWd C NpudopaMH U TEXHUYECKUMH  yCTPOMCTBAMH,
COXpaHEHUs 37I0POBbsI U COOIIOAEHUSI HOPM SKOJIOTUYECKOTO IOBECHHS B OKPYXKArOIei

cpene;

— OCYIIECTBJISAITh  NOUCK  HHGpOpManuu  (U3HYECKOTO  COAEpP)KAHUS B CETU
MHTEepHET, HA OCHOBE HMMEIOIIMXCS 3HAHUW W IyTEM CPaBHEHUs JIONOJIHHUTEJIBHBIX
MCTOYHHUKOB BBIJEIATh MH(POPMALIMIO, KOTOpas SIBISETCS MPOTUBOPEUNBON HIIA MOKET
OBITH HEJJOCTOBEPHOI;

— HCMOJIb30BaTh MPHU BBHIMOJTHEHUH YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO TUTEPATYPY
(u3MYECKOro conuepKaHusl, CIIpaBOYHbIE MaTepuaibl, pecypchl ceTu HTEepHET; BIaaeTh
npuéMaMu  KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHus WHGOpPMAIMKM U3  OJHOMN
3HAKOBOW CHCTEMBI B JPYTYIO;

— co3JaBaTh COOCTBEHHBIE NMHUCHbMEHHBIE U KpAaTKHE YCTHbIE COOOIIEHHUs, 00o0O0Ias
MH(OPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COAEPM AHUSA, B TOM YHUCIE
nyOJUYHO  MPEACTaBIATH  PE3yNbTaTbl  MPOEKTHON WM UCCIIEI0BATENBCKOMN
NEeATEIbHOCTH; MPU 3TOM T'PAMOTHO HCIONb30BaTh W3YUYEHHBIM MOHATHMHBIA amnmapar
Kypca (pU3UKH, COMPOBOXK/IATh BBICTYIICHUE TIPE3EHTALIUEH;

— TpH BBINOJHEHUH Y4YE€OHBIX MPOEKTOB M MCCIENOBAHUN (PU3MUECKUX IMPOLIECCOB
pacnpenensiath 00sS3aHHOCTH B TPYIIE B COOTBETCTBUM C MOCTaBJICHHBIMHU 3aJadyaMH,
CIEOUTHh 3a BBIIOJIHEHUEM IUIaHA JACHUCTBUA U KOPPEKTUPOBATH €ro, AaJeKBaTHO
OIICHMBaTh  COOCTBEHHBIA  BKJIaJ B  JCSATEIBHOCTh  TPYIIIBI;  BBICTPAWBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, IPOSBIISASI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

9 KJIACC

[TpenMeTHBIC pe3yabTaThl HA OA30BOM YPOBHE JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y
oOy4Jaronmnxcst yMEHUM:

—  HCIOJIb30BaTh TOHSTHUA: CUCTEMa OTCUETA, MaTepUalibHas TOYKa, TPACKTOpHS,
OTHOCUTEIHHOCTh MEXaHHYECKOTO IBWXKEHUs, nedopmarus (ympyras, MIacTHYECKas),
TPEHUE, LIECHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KH; LIEHTP TIKECTH;
a0COIOTHO TBEPIIOE TEJNO, IEHTP THKECTH TBEPJOTO TENia, PABHOBECHE; MEXAHUUYECKHE
KOJIeOaHMs U BOJIHBI, 3BYK, MH(GPA3BYK U YIbTPA3BYK; JIEKTPOMAarHUTHBIC BOJIHBI, IIKAJa
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJU30PYKOCTh U TallbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS
Y TIOTJIONIEHUS;, ajibda, OeTa U TaMMa-u3JIydeHusl, U30TOIbI, s/IepHast SHEPreTHKa,;



— pasnuyaTh ABJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEMHOE JIBUIKEHUE,
PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JABUKEHUE, CBOOOHOE MaJCHHUE Tell, pABHOMEPHOE
JBW)KCHUE TO0 OKPY)KHOCTH, B3aUMOJECHUCTBUE TE€J, PEAKTUBHOE JBH)KCHHE,
KoJjiebaTenbHOe JBIKCHHE (3aTyXalolue M BBIHYXICHHBIE KOJeOaHMs), PE30HAHC,
BOJIHOBOE JBWKECHHE, OTPAXKEHUE 3BYKA, IPSIMOJIMHENHOE PACTIPOCTPAHEHUE, OTPAKECHUE
U TIpEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTPaKEHUE CBETa, passioKeHHEe Oeyoro
CBETAa B CIIEKTP M CJIOKEHHE CIEKTPAIbHBIX IIBETOB, AUCIEPCUS CBETA, €CTECTBEHHAS
PaIMO0aKTUBHOCTh, BOBHUKHOBEHHE JTUHEHYATOTO CIEKTPA U3JIYYECHUS) 1O OMKUCAHUIO UX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIONINX JaHHOE (PU3HUECKOE
SBJICHUE;

— pacro3HaBaTh TPOSBICHUE W3YyYEHHBIX (PU3NUECKUX SBICHUHA B OKPYXKAIOMIEM
Mupe (B TOM 4HuCiIC (U3HUCCKHUC SIBJICHUS B MPHUPOJC: NMPHIMBBI U OTJIMBBI, ABUKCHUC
raneT COJTHEYHOM CHCTEMBI,



PEaKTUBHOE JBWKEHHE IKUBBIX OPTraHU3MOB, BOCIPHUATHE 3BYKOB YKUBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHUE BOJHBI, LIyHAMH, 3X0, [IBETA TEJI, ONTHYECKHUE SIBJICHUS B
npupoze, OMOJOTUYECKOE JEHCTBUE BUAUMOTO, YIAbTPapHUOIETOBOIO U PEHTTEHOBCKOTO
U3ITyYEeHHUM; €CTECTBEHHBIN paInOaKTUBHBIA (POH, KOCMHUYECKHUE JIyYH, PaIMOaKTUBHOE
U3Iy4eHHE NPUPOAHBIX MHMHEpAJOB; JEHCTBHE pPAJMOAKTUBHBIX H3IYyYEHUH Ha
OpraHu3M 4eJIoBeKa), MpU ATOM IMEPEBOAUTH MPAKTUYECKYI0 3ajlayy B y4deOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA/MIPU3HAKU (DU3HMUECKUX SBICHUIA;

—  ONKCHIBATh M3YyYEHHBIE CBOMCTBA TeN W (PU3MYECKUE SBJICHHS, HCHOJIB3YS
¢usznyeckue BeNUYMHBI (CpeAHss U MTCHOBEHHAs CKOPOCTb Teja NMpU HEPaBHOMEPHOM
JNBUKEHUHN, YCKOPEHHE, MEpEMEIIEHUE, MyTh, YIJIOBAas CKOPOCTh, CHJa TPEHHMS, CHIIA
YIOPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOJHOIO MAaJCHUS, BEC Tela, UMITYJIbC Tena,
UMITYJIbC CHJIbI, ME€XaHW4ecKkas padoTa M MOIIHOCTb, MOTEHIUAJIbHASI SHEPTUs Tela,
IOJHATOrO HAJl IMOBEPXHOCTBIO 3€MJIM, INOTEHUMAJIbHAS DHEPIUs CXKATOU NPYKUHBI,
KUHETUYECKasl SHEPTUs, NOJHAsl MEXaHUYecKasl SHEprus, Iepruosi U 4acToTa KojeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOpPOCTb CBE€Ta, IIOKa3aTellb
OPEJOMJICHUSI CpEAbl); MpPH ONHUCAHUU TPABUWIBHO TPAKTOBaTh (HU3MUECKUNA CMBICH
UCIIOJIb3YEMBIX BEJIMYUH, O0O3HAYEHUS M €IUHUIBI (PU3UYECKUX BEJIWYUH, HAXOJUTh
(GopMyJibl, CBS3BIBAIOLINE JAHHYIO (DU3MYECKYIO BEJIMYMHY C IPYTMMH BEIMYMHAMH,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

— XapaKTepus3oBaTh CBOWCTBa TeJ, (PU3WYECKUE SIBJICHUS U TMPOIECCHI, UCIOJIb3YS
3aKOH COXPAaHEHUSI SHEPIUH, 3aKOH BCEMHUPHOIO TIATOTEHHS, MPHUHIUI CYNEPHO3ULINH
CUJ, TPUHIMIO OTHOCUTeNbHOCTU ['aynmiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs
MMITYJIbCA, 3aKOHBI OTPAYXKEHUSI U MPETOMIIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsIIOBOTO
M MacCOBOTO YHCENT TMPHU SACPHBIX pPEaKIUsAX; NPU ITOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €r0 MaTEeMAaTHUUYECKOE BHIPAKEHHE,

— OOBSCHATH (PU3MUYECKHE TMPOIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUl  NPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABJIATH  MPUYUHHO-
CJIC/ICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX I11aroB C OMOpOW Ha
2—3 W3YYCHHBIX CBOWCTBAa (PU3MYECKHX SBIECHUHN, (UINIECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEW;

— pemath pacy€THbIC 3a7aud (OMUpAIOIIMECs HAa CUCTEMy M3 2— 3 ypaBHEHHUN),
UCIIONIB3YSl 3aKOHBI M (DOPMYJIbI, CBA3BIBAIOIINE (PU3NYECKUE BEIUUYMHBI: HAa OCHOBE
aHallM3a yCIOBHS 3a/laydl 3alHChIBaTh KPATKOE YCJIOBHE, BBISBISTH HEAOCTAIOUINE WIIH
n30bITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (DOPMYJIBI, HEOOXOIUMBIE ISl PEIICHUS,
MIPOBONUTH PACUYETHI U OIICHUBATh PEATTUCTUYHOCTH TOTYUYEHHOTO 3HAYCHUS (PU3UUECKOM
BEITUYNHBL;

—  pacno3HaBaTh MNPOOJEMbI, KOTOPbIE MOXKHO PEIIMTh MPU MOMOIIU (PU3UUYECKUX
METOJOB;  WCHOJIb3ysl  OINMCAHUE  HCCIEOOBAHMS,  BBIAEHATH  MPOBEPSIEMOE



IIPEANIOJIOKEHNE, OLIEHUBATD IPABUIIBHOCTD ITOPSAKA POBEICHUS UCCIECA0BAHHUS, 1€]1aTh
BBIBO/IbI, UHTEPIIPETUPOBATH PE3YIbTAaThl HAOIIOACHUN U OIIBITOB;

— MPOBOJUTH OIBITHI IO HAOTIOACHUIO PU3NICCKUX SIBJICHUN WIIH (PU3NICCKUX CBOWCTB
TeN (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpPaHEHHS YHEPTHHU; 3aBUCHUMOCTH
neproa KojieOaHui MPYKUHHOTO MasITHAKA OT MAacChl Tpy3a M JKECTKOCTH IPY>KUHBI
W HE3aBHCHMOCTh  OT  aMIUIMTYABl  MajblX  KOJICOAHWH;  NPSIMOJIMHEHHOES
pacrpoCTpaHEHHE CBETa, pAa3JIOKEHHE OEoro CBeTa B CIEKTP; HM3yYCHHE CBOWCTB
M300pKECHHUST B TIJIOCKOM 3€pKaJie U CBOMCTB M300paK€HUS MpeIMeTa B coOMparomiei
JMH3e; HAOJIOJCHHUE CIUIONIHBIX M JTMHEHYATBIX CIICKTPOB M3IYUYCHHS): CAMOCTOSTEIIHHO
coOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa 00OPYIOBaHUS; OIMUCHIBATH X0 OIbITA U
ero pe3yJbTaThl, (HOPMYIUPOBATH BHIBOIBI;

— TIPOBOJUTH NMPH HEOOXOAMMOCTH CEPUIO TPSIMBIX M3MEPEHUH, OMpEAeIss CpeaHee
3HAUYECHUE U3MEpPSAEMON BeIUYMHBI ((POKYCHOE pACCTOSIHHE COOMpAIOIIEel JIMH3BI);
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHUS/U3MEPUTEIILHOTO MTPUOOPa;



—  TPOBOJUTH MCCIEIOBAHHWE  3aBUCUMOCTEH  (PU3UYECKUX  BEJIMYUH C
WCIIOJB30BAaHUEM MPSIMBIX M3MEPEHHUM (3aBUCUMOCTh IyTH OT BpPEMEHHU IIpHU
PAaBHOYCKOPEHHOM JIBMOKEHMM 0€3 HauaJbHOM CKOpPOCTH; TNepHoja KoJjieOaHui
MaTEMaTUYECKOT0 MasITHUKA OT JAJIMHBI HUTH; 3aBUCUMOCTH YTJIa OTPAKEHUSI CBETA OT
yria najeHus U yIia NpeaoMJIEHUs OT yIJia MaJeHus1): IUIaHUPOBaTh UCCIIEI0BAHME,
CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY, (UKCHUpPOBATH pe3yJbTaThl MOJIYYEHHOU
3aBHCHUMOCTH (PU3UYECKUX BEJIMYMH B BUJE TaOIHIl U TPadUKOB, JAENIaTh BHIBOJBI IO
pe3yibTaTam UCCleI0BaHuUs;

— TPOBOAUTH KOCBEHHBbIE W3MEpeHUs (U3MUECKUX BETUYHMH (CpElIHssl CKOPOCTh M
YCKOpEHHE Teja MPU PaBHOYCKOPEHHOM JIBXKEHHMH, YCKOpEHHE CBOOOIHOTO TajeHUS,
HKECTKOCTh MPYKUHBI, KOOPDUIIMEHT TPEHUsSI CKOJBXKEHUS, MeXaHudeckass paborta u
MOIIHOCTb, YaCTOTa U MEPUOJ KOJeOaHU MaTEMAaTUYECKOTIO U MPY>KMHHOTO MAasATHHUKOB,
ONTHYECKAs CUJIa COOMPAIOIIECH JTUH3bI, PAIMOAKTUBHBIN ()OH): MJIAHUPOBATH U3MEPEHHUS;
coOupaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY M  BBIIOJHATH HM3MEPEHUsS, CIEays
NPEMIOKEHHOW MHCTPYKUMU; BBIYUCIATh 3HAYEHHWE BEJIMYMHBI M aHAIM3UPOBATH
MOJIyYEHHBIE PE3YJIBTATHI C YUYETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUM;

—  coOmonaTh TMpaBujia TEXHUKH O€30MacHOCTH Tpu pabore ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

— pasnuMyaTh OCHOBHBIC MPH3HAKK HM3YUYCHHBIX (PU3MUECKUX MOJEeH: MaTepHaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOYCHUHBIM HCTOYHMK CBETA, Jy4, TOHKas JIMH3A,
IUIAHETapHas MOJEIIb aTOMa, HYKJIOHHAS MOJIEJIb aTOMHOTO SJIpa;

—  XapaKTepu3oBaTh MPHUHILMIBI JEHCTBUA M3YYEHHBIX MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOH Ha UX ONMUCAaHUS (B TOM 4YUCIE: COUAOMETP, JATUUKU MOJIOKEHUS,
pPAcCTOSIHUSL U YCKOPEHUSI, PAKeTa, 3XO0JIOT, OUKH, NEPUCKOMN, (OToANmapar, ONTUIECKUE
CBETOBO/IbI, CIIEKTPOCKOI, IO3UMETP, KaMepa BHiIbcoHa), NCOB3Ysl 3HAHUS O CBOMCTBAX
(bu3NYeCcKuX SIBICHUN U HEOOXOUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

— HCIIOJIb30BaTh CXEMBI U CXEMAaTHYHbIC PUCYHKH M3YUYCHHBIX TEXHUYCCKUX YCTPOUCTB,
U3MEPHUTEIIbHBIX MPUOOPOB W TEXHOJOTHMYECKHX IPOIECCOB IMPH PEIICHUH Yy4eOHO-
MPAKTUYCCKUX 3aJa4; ONTHYCCKHE CXEMbI JIJII IOCTPOCHHUS H300PaKCHHH B IIOCKOM
3epKajie ¥ cOOMparoIieH JIMH3E;

—  T[PUBOJUTH NPUMEPHI/HAXOOUTh HMHPOPMAIMI0 O MpUMEpax MNPAKTUYECKOTO
UCTIONb30BaHUSl (PU3UYECKMX 3HAHWUN B TIOBCETHEBHOW JKM3HM Ui OOECIICUYCHUs
Oe3omacHOCTH TMpH OOpalleHHMH € NpUOOpaMU U TEXHUYECKHMMH  YCTPOWCTBAMH,
COXpaHEHHUsSI 3JIOPOBBS U COOTIOACHHSI HOPM SKOJOTHYECKOTO MMOBEJCHHS B OKPY KAIOIICH
cpene;

— OCYIIECTBIISATh MOUCK WH(MOpMAIUU (PU3HUECKOro coaepkaHus B cetu MHTepHeT,
CaMOCTOSITeIbHO (OPMYJIUPYST TIOMCKOBBIM 3ampoc, HaxOAWTh MYTH OIpeeIeHus



JIOCTOBEPHOCTH TOJIy4YeHHOW WHGOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAHUN U
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB;

— HCMOJIb30BaTh MPHU BBIMOIHEHUH YYEOHBIX 33JlaHUN HAYYHO-TIOMYJISIPHYIO TUTEPATYPY
bu3nYECKOro coaepKaHus, CIpaBOYHbBIE MaTEpHUalbl, pecypchl ceTu MHTepHeT; BIajeTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHus WHGOpPMAIMM U3  OJHOM
3HAKOBOM CHCTEMBI B IPYTYIO;

—  cO3JaBaTh COOCTBEHHbIE IHCHMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE
uHGOpMAIlMM M3 HECKOJbKUX HCTOYHUKOB (DU3MUYECKOTO COACpNKaHH, MTyOJIMUHO
NPEACTABIATh PE3YNbTaThl NPOEKTHOW WM HCCIEAOBATENIbCKOM NEATEIbHOCTH; IPHU
TOM I'PAMOTHO MCIIOJIb30BaTh U3yUYEHHBIN MOHATUNHBIA anmapaT U3yd4aeMoro pasjela
GU3MKKM W COMPOBOXKAATh BBICTYIUIGHHWE TpE3CHTalMell ¢ Y4ETOM OCOOCHHOCTEM
ayJUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

EcrecTBeHHOHAay4YH
BI METOJ ITO3HAHUSI

(2 @)

Kak ¢usnka u npyrue eCTeCTBEHHbIE HAYKH
W3y4aroT Opupoay. EcCTeCTBEHHO-HAY4YHBIN
METO/I TTO3HAHMsI: HAOJI0IeHNEe, TTOCTAHOBKA
HAay4YHOr'O0 BOIIPOCA, BBIABHXKEHUE THUIIOTE3,

OKCIIEPUMEHT 10  IPOBEPKE  THIIOTE3,
00BSICHEHHE Ha0JII01aEMOT0 SIBJICHUSA.
Omnucanue (GU3MYECKUX  SBJICHHH  C

KUJKOCTHOTO TEPMOMETpPAa M JaTyuKa
TEMIIEpaTyphl.
BrInosnHeHne TBOPYECKUX 3aJaHUM IO

MOUCKY croco6oB U3MEpEHHUS
HEKOTOPBIX duznyecKkux
XapaKTepUCTHK, HampUMep pa3MepoB

Majbix OOBEKTOB (BOJOC, MPOBOJIOKA),

7 KJjace
HaszBanue OcHoBHOE coaep:kaHue OcHoBHbBIE BH/IbI 1€ATEJIbLHOCTH KonTposbHo-
pasnena, o0yyalomuxcsi:  INpeaMeTHbIE, OlLlEHOYHbIE
MeTanpeaMeTHbIe, JUYHOCTHbIE CpeacTBa
KOJIM4€eCTBO YV pea ’ pea
4acoB
Paznen 1. ®usuka u
€€ poJib B IO3HAHUU
OKpYXaoIIero Mupa .
(6 1) duzuka — Hayka O npupoje. SBieHus | BoiapiaeHue paznu4ui Mexnay | JlaboparopHas
Dmsnka — mayka o MPUPOJIBI. duznyecKue SIBICHUS: | PU3MUECKUMU u XUMHUYECKUMH | paboTa
nprpoze (24) MEXaHUYECKHe, TEIUIOBbIC, 3JIeKTpuueckue, | npeBpaimieHusmMu (MC — xumus). Nel
MarHUTHbIC, CBETOBBIC, 3BYKOBBIC Pacno3naBanue u  Kiaccupukanus
(Gu3nuecKknx SBICHUI: MEXaHWYECKUX, | [IpoBepsiemble
TEIUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX | YMCHUS B
o 1 1 CBETOBBIX. COOTBETCTBU
DOU3NYECKHUE BEIUYHHBI q)HqueCKHe BCITIHHBL. o SMCpCHHC Habmronenne m omucanue (pU3MYECKUX | M C
M3UYECKUX BEJIMYMH. W3UYECKHUE .
(2 9) . | sBneHuil OmnpeneneHue LEHBl JEJCHUS | YHUBEPCAIbHBI
IPUOOPHI. [TorpemHocTh  M3MEPEHMUI.
IIKaJIBl  M3MEPUTEIILHOrO  mpudopa. | M
MexayHapoaHast CUCTEMA €IMHUI] .
M3Mmepenue JIMHEHHBIX Pa3MEpPOB Tel U | KOOU(PUKATOPOM
MPOMEXKYTKOB BPEMEHH C  Y4YETOM %-11 2, 2.3, 2.4,
MOTPEITHOCTEH. 5 6,
W3mepenne o0bEMA  JKHAKOCTH WM |
TBEPAOTO TeJa. N3mepenue
TeMnepaTypbl npu TTOMOIIIH




HOMOIIBIO MOJEJIEN

YIAJIEHHBIX

Broinsmkenue TUIIOTE3,
OOBSCHSIONINX MPOCTHIC SBICHUS,
HaIpuMmep:

— TIouemMy OCTaHAaBJIMBACTCS
JIBIDKYIIEECS 3(0)
TOPU30HTAIBHON TOBEPXHOCTH

TEJO;

— [OYeMy B JKapKyl IIOroay B
CBETJION OJICKE MPOXJIAJHEN, YEM

B TEMHOMH.

[Ipensioxxkenne  crnocoOOB  IPOBEPKH
runotes. [IpoBenenHre uccienoBanus mo

ITPOBEPKE KaKou-mub0  THIOTE3bI,
HalpuMep: JajdbHOCTh MOJIETA IIapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TeM

OompIilie, yeM OOJIbIIIE BHICOTA ITyCKa.

[TocTpoeHne mpocrewMmux  MoJenen

buznueckux  sBiIeHU (B BHUJIE

PUCYHKOB HJIA CXEM),

HaIrpumep najicHue TMpeaMeTa;
MPSIMOJIMHENHOE

pacnpocTpaHEHHUE CBETa




Paznexn 2.
ITepBoHauanbHbBIC
CBEJICHUS O CTPOCHUU
BemiecTa(S 4)

CrpoeHue BeniecTBa

(T4)

JBrkeHue u
B3aMOJIEVICTBHE
yacTull BemecTna (2 9)

ArperaTHeie
COCTOSIHUSI
BeriecTna (2

1)

ATOMBI U MOJIEKYJIbI, X pa3Mepsbl. OIbITHI,

AOKa3bIBAOMIUC NTUCKPETHOC CTPOCHUC
BCIICCTBA

JIBro>keHue yactull BeuiecTBa. CBs3b
CKOPOCTH JIBUKEHUS YACTHI] C

TeMIEepaTypoi. bpoyHOBCKOE NBHKEHUE.

Huddysus. BzaumoaeiicTBre yacTuiy
BEIIIECTBA: MPUTSHKECHUE U OTTAIKUBAHUE

ArperaTHbl€ COCTOSIHUS BEILIECTBA!
CTPOCHHE T'a30B, KUIKOCTEU U TBEPIBIX
(kpuctamnuyeckux) Tea. Bzaumocss3b
MEK]ly CBOMCTBaMU BEILIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHUEM.

Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI

HaGnronenue u uHTepnperanus OIbITOB,

CBUJETENBCTBYIOIIMX 00  aTOMHO-
MOJICKYJIIPHOM  CTPOCHMM  BEIIECTBa!
OMBITHl C PACTBOPEHUEM PaA3TUYHBIX

BEIIECTB B BOJIC.
OreHKa pa3MepoB aTOMOB M MOJIEKYI C

WCIIOJIb30BaHUEM doTorpadui,
MOJyYeHHBIX HA AaTOMHOM CHJIOBOM
mukpockorie  (ACM).  Ompenenenue
pa3MepoB MaJbIX Tell

HaGmronenue u 00BsICHEHHUE
OpOYHOBCKOTO JABWKCHUS W SIBICHUSA
nuhy3um.

[IpoBeneHue u OOBACHEHUE OMBITOB IO
HaOJIOJICHUIO TEIJIOBOTO PaCUIMpPEHUs
ra3os.
[IpoBenenne n OOBICHEHUE OMBITOB IO
0OHapY>KEHUIO CUJT MOJIEKYJISIPHOTO
NPUTSHKEHUS U oTTajdkuBaHusa OnvcaHue
(C UCIOJIB30BAHUEM MPOCTHIX MOJIEIIEH )
OCHOBHBIX pa3IM4uil B CTPOCHUU
razoB, >KHJIKOCTEH HUTBEPABIX TEI.
OObsAcHEHHE  MaJiou
CKMMAEMOCTH XKMJIKOCTEH U
TBEPABIX TeJ, OOIBIION CKUMAEMOCTU
ra3oB.
OOBsicHeHHEe coXpaHEeHHsS (POPMBI
TBEPABIX TEI UTEKYYECTH KUIKOCTH.
IIpoBefeHHE OMBITOB, JIOKa3bIBAIOIIMX,

JlaGopartopHas
pabota
No2

[IpoBepsiemble
YMEHUSB
COOTBETCTBHU
U C
YHuBepcanbHbI
M
Koau(UKaTOpOM
2.1,2.2, 2.3, 2.4,
2.5,
2.6




9TO B TBEPIAOM COCTOSIHUH  BOJIBI
YACTHUIIBI HaXOAATCSA B CPEHEM JaJIbIlIe
JIpyr OT Jpyra (IJIOTHOCTh MEHBIIE),
YeM B )KHIKOM.

Y CTaHOBJICHME  B3aWMOCBSI3H  MEXIY
OCOOEHHOCTSIMU arperaTHbIX COCTOSHUN
BOJbI M  CYIIECTBOBAaHUEM BOJIHBIX
opranu3MoB ( Ouosorusi, reorpadus)

Pasznen 3. JlaboparopHas
pabota
I[BI/I)KCHVI/IC 51 Ne3, 4. 5,6, 7
B3a21;4;)1(1§i1 fIT)BHe Mexannueckoe nBmwxkeHue. PaBHomepHoe u | MccnenoBanue paBHOMepHOro | KOHTpOIbHAS
HEpaBHOMEpHOE  aBWkeHHe. CKOpOCTb. | ABJKEHMSI M OINpPEIEIECHHUE  €ro pabota
MexaHuyeckoe Cpennsist CKOpOCT.I? IpyU HEPABHOMCPHOM | IPU3HAKOB. Nel, 2
- nemxkeHun. Pacuér mnytm u  Bpemenu | HaGmonenue HEpaBHOMEPHOTO -
JBHKCHUSA JIIBAKCHUS U OIPEACIICHUE €ro oTiinyui | 11 POBEPACMBIC
OT PaBHOMEPHOrO ABWKEHUA. Pemenue | YMCHUA B
3a/1a4 Ha OIpeAeNeHue IIyTH, CKOpOCTH | COOTBETCTBHH C
" YHuBEpCaIbHbI
BPEMEHHU PABHOMEPHOT'O JBUKECHUS. M

KOJau(PHUKATOPOM




Nuepnus, macca,
IJIOTHOCTH (44)

Cuna. Buner cun (14

a)

SlBnenue  wHepuMHM. 3aKOH  MHEPLHH.
BzaumopencTteue  Ten  Kak  IPUYMHA
M3MEHEHHUS CKOPOCTH JBMXKEHHUS Tell. Macca
Kak Mepa HWHEPTHOCTH Tena. I[ImoTHOCTH
BemiecTBa. CBS3b IMJIOTHOCTH C KOJIUYESCTBOM
MOJIEKYJ B €IMHUIIC 00BEMA BEIIECTBA

Cuita kak XapakTepUCTHKA B3aUMOIEHCTBUS
ten. Cwuma ynpyrocth W 3akoH ['yka.
N3mepenue CHUJIBbI c IIOMOILBIO
JWHAMOMETpA. SIBIEHUE TATOTEHHS U CHJIA
Tsokectd.  Cuina  TsDKECTM  Ha  JIPYTHX
nnaHerax. Bec  Tema.  HeecomocTs.
CrnoxeHHe CWII, HalpaBJIEHHBIX MO OJHOU
npsamoil. PaBHoxelctByromas cwi. Cuna
TpeHus. TpeHue CKONBXKEHUS U TpEHHue
OKOsA. TpeHne B IpUpOIE U TEXHUKE

AHanu3 rpa)vKoB 3aBUCUMOCTHU IIyTU U
CKOPOCTH OTBPEMEHU

OOBbsicHEHUE U TIPOTHO3UPOBAHUE
SBJICHUI, 00YCJIOBICHHBIX HHEPLUEH,
HaIpUMeEp: YTO IPOUCXOIUT IIPU
TOPMOKEHUU WU PE3KOM MaHEBpE
aBTOMOOMJIS, TOYEMY HEBO3MOKHO
MTHOBEHHO MPEKPATUTH IBUKECHHUE HA
BEJIOCHUIIENIC WJIM CAMOKATE U T. .
IIpoBeneHne u aHaau3 OIBITOB,
JEMOHCTPUPYIOIIUX U3MEHECHHE
CKOPOCTH JABMKECHHUS TeJla B PE3YJIbTaTE
JICHCTBHSI HA HETO IPYTUX TEIL.
Pewrenue 3a1ay4 Ha onpeneneHue
Macchl Tena, erooobEMa u

IUIOTHOCTH.
IIpoBeneHne W aHanM3  OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCHUMOCTD

MU3MEHEHUS! CKOPOCTH TeJla OT €r0 MaCChl
Py B3auMoOAEUCTBUM Tell. M3Mmepenue
Macchl Tejla Pa3IMYHBIMU CHOCOOaMMU.
OnpeneneHve  IUVIOTHOCTH — Tella B
pe3yibTaTe HM3MEpPEeHHs] €ro Macchl U
o0BEMa

N3ydyeHne B3auMOIEUCTBUS KaK
MPUYUHBI U3MEHEHHUS CKOPOCTH TeJla WK
ero nedopmanmm.

Omnucanue peanbHbIX CUTYyaIHil
B3aUMOJICUCTBUS TEJ CTIOMOIIBIO
MoJieJiel, B KOTOPhIX BBOJAUTCS

MOHSTUE U N300paKEHUE CUITBI.
N3yuyenue cuibl ynpyrocTu.
HccnenoBanue 3aBUCUMOCTH CHJIBI

1.1,12,21,272,
2.3,
24,25,26,3,4




YOPYTOCTH OT YJIMHEHUS
PE3UHOBOTO LIHYpa WIN NPYKUHBI
(cmocTpoeHnuem rpaduka).

AHanu3 NpakTUYECKUX CUTyalUi, B
KOTOPBIX MPOSIBIIACTCS ICUCTBUE

CUJIBI YIPYTOCTH (YIIPYTOCThMSIYa,
KpPOCCOBOK, BETOK JIEpEBA U Ap.).
AHanu3 CUTyalnii, CBI3aHHBIX C
saBjeHUEM TAroTeHus. OObsSICHEHNE
OpOUTANBHOTO JIBHXKEHHUS TJIAHET C
WCIIOJIb30BAaHUEM SIBJICHUS TATOTEHUSA U
3akoHa unepuuu (MC — actpoHOMHS).
N3mepenue Beca Tella ¢ TOMOIIBIO
nuHamoMeTpa. OG0CHOBaHUE 3TOTO
croco0a u3MepeHus.

AHau3 1 MOJEIUPOBAHUE SABJICHUS
HEBECOMOCTH. JKCIIEPUMEHTAIbHOE
MOJIy4eHHUE MPABUJIIA CIIOKEHUS CUII,
HaIpaBJICHHBIX BJIOJb OJHOU

IPSMOM.

Onpenenenue BEIMYNHBI
paBHOAECUCTBYIOLIEN cuil. 3ydueHue

CUJIbI TPEHUS CKOJIBKEHUS U CHJIbI
TPEHUS IOKOSI.




Pa3nen 4. /laBiienue
TBEPABIX TEJI,

JKHIKOCTEH M ra3oB
(21 g)

aBnenue. [lepenaua
JaBJICHUS TBEPIBIMU
TeJaMH, KUJIKOCTIMHU U
razamu (34)

I[aBJIGHI/IC KHUIKOCTHU
(5=

ATtmocdepHoe
nasieHue(6 v)

HaBnenue. CnocoObl  yMEHBIICHUS U
yBEIMYEHHsS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJIEHUS Tra3za OoT o0bEMa M
TEeMIEPATYPHI. [lepenaua JABIICHUS
TBEPJBIMU TEJIAMH, JKUJIKOCTSIMH U Ta3aMHU.
3akoH [lackans. [TneBMaTHueckue MaImHbl

3aBUCUMOCTD JABJICHUS KUIKOCTH OT
rIIyOuHBI Iorpy>keHusd. [ mapocraTuaeckuit

napaJiokc.
Coob6matromuecst cocyasl. ['uapaBindeckue
MEXaHU3MBI

Atmochepa 3emium u arMocdepHOe
naBienue.  [IpuumHBI  CyIIeCTBOBaHUS
BO3AYIIHONH  oOosouku  3emau.  OmnbIT
Toppuuennu. W3mepenne aTtMoc@epHOTro
JaBJICHHUA. 3aBHCHUMOCTh  aTMOC(EpPHOTO

JABJICHUSI OT BBICOTHI HAJl YPOBHEM MOpS.
[Tpubopsl 1151 m3MepeHuss arMochepHOro
JIaBJICHUS

AHanu3 U OOBACHEHUE OIBITOB MU
IIPAKTUYECKUX CUTyallHi, B KOTOPBIX
IIPOSIBIISIETCS] CUJIA JABJICHUS.

O0o0cHOBaHHE CIOCOOOB YMEHBILICHHUS U
YBEIMYECHUS  JaBiieHusd.  M3ydeHue
3aBHCHMOCTH JABJICHUS raza oT o0bEma
51 TEMIIEPaTyphl. N3yuenne
OCOOCHHOCTEM  mepenayd  JaBJICHUS
TBEPABIMA  TEJIaMH, JKHIKOCTAMH U
razamMmu. OOOCHOBaHUE  PE3yJIbTATOB
OMBITOB ~ OCOOEHHOCTSIMH  CTPOEHHUS
BELIECTBA B  TBEPAOM, JKUIKOM U

ra3000pa3HOM COCTOSTHUSX.
DKCIEPUMEHTAITEHOE JI0OKa3aTeIbCTBO
3akoHa [ lackas.

Pemienue 3a1ay Ha pacy€T AaBICHUSA

TBEpHOTO Tena MccnenoBanue

3aBUCHUMOCTH JAaBJICHUSA >KHJIKOCTU OT

TIIyOWHBI TOTPY>KEHUS U TNIOTHOCTH

KUJKOCTH.

Ha6mronenune u 00BSICHEHHE
THUAPOCTATUYECKOTO

napasiokca Ha QcHoBe 3akoHa [lackans.
N3y4yeHne cooOmarommxcsi COCy10B.

Pemienue 3ama4 Ha pacu€T qaBEHUS
xKuakocTu. OObSICHEHNE TIPUHIIAIA
JICMCTBUS TUIPABINYECKOTO
npecca. AHamuz W
MPAKTUYECKUX

00BsICHEHHE
CUTYyalluH,

Jlaboparopnas
pabota
Neg, 9

KonTponpHas
pabota

Ne3
[IpoBepsiembie
YMEHUS B

COOTBETCTBHU
u C
YHuBepcanbHbI
M
EER KNP
2.3,2.4,25, 2.6,
3,4




JlericTBUE KUJIKOCTHU
U Tra3a Ha
IIOrPYKEHHOE B HUX
teno (7 1)

JleiicTBMe  XKMAKOCTM W Tra3a  Ha
MOTrpyKEHHOE B HUX TeJO. BuITankuBaromnas
(apxumenoBa) cuia. 3akoH Apxumena.
[LmaBanue Ten. BozmyxoriaBanue

JIEMOHCTPUPYIOITUX MPOSIBJIICHHE
JABIICHUS KUAKOCTH U 3akoHa [lackans,
HaIpuMep MPOLECCOB B OpraHU3ME Mpu

r7TyOOKOBOTHOM HBIPSTHAH
OKCIepUMEHTAIBHOE oOHapyKeHHE
aTMoc(epHOro JaBiCHHS. AHAIU3 W
OOBSCHCHHE OMBITOB M TMPAKTHICCKUX
CUTyalluli, CBSI3aHHBIX C JCHCTBHEM
atMocepHoro napieHus. OObSICHEHUE
CYIIIECTBOBaHMs aTMOC(hephl Ha 3eMie U
HEKOTOPBIX TJIaHeTax WIH ed
OTCYTCTBHUS Ha IPYTUX TUTaHeTax u JIyHe
(MC — reorpadusi, acTpoHOMUS).
OObsicHEeHUE W3MEHEHUS TUIOTHOCTH
aTMoc(epbl ¢ BBICOTOM M 3aBUCUMOCTH

aTMOC(EpPHOTO TaBICHUS OTBBICOTHI.
Pemenue 3aay Ha pacu€T aTMOCHEPHOTO
JIABJICHUS.

N3yuenue ycrpoiictBa bapomerpa-
aHepouaa JKCIEPUMEHTAIBHOE
oOHapy>KeHHE JIEUCTBUS JKUJIKOCTU U
rasa Ha Iorpy>k€HHO€ B HUX TeJO.
OrnpeneneHue BHITATKUBAIOIIECH CUJTBI,
JNEVCTBYIOLIEN HATEIO, TOTPYKEHHOE B

KHUKOCTb.

[IpoBenenue u 00CYyXKIeHHE
OTIBITOB,

JTEMOHCTPUPYIOIITNX 33aBUCUMOCTEH

BBITAJIKMBAIOIIECH CHIIBI, JCHUCTBYIOIICH
Ha TEIQ B_ JXUJIKOCTH, OT O0BEMa
MOTPYKEHHONU B KUJIKOCTh YacTH Teja
M OT TUIOTHOCTH




JKAIKOCTH.

HccnenoBanne 3aBUCMMOCTH BeCa Tela
B BOJIE OTOOBEMA MOTPYKEHHOMU B
JKUJIKOCTh YaCTH TeJa.

Pemenue 3a1a4 Ha IMPUMCHCHHC 3aKOHA

Apxumena nyciaoBUs IIaBaHUS TEN.
KoHncTpynpoBanue apeomerpa wiu
KOHCTPYUPOBAHUEJIOAKH U OIPEICICHUE
e€ rpy30n0,bEMHOCTH

Pazgen 5. Padora u JIabopaTopHas
MOIIIHOCTb. pabora
Oueprus (12 ) Nel0, 11
Mexannueckas pabora. MonHoOCTh DKCNEpUMEHTAIbHOE omnpenenenne | KoHTpoibHas
Pa6OTaI/IMOHIHOCTB MEXaHUYECKOM pa6OTI>I CUJIBI TAXCCTU pa60Ta
(3 ) IpU NAJEHUU TeJa U CUJIbl TPEHUS TPH Nod
PaBHOMEPHOM MEPEMEIICHUH Tela II0 WTorosas
TOPU30HTAJIBLHOM MOBEPXHOCTH.
, . KOHTPOJIbHAS
Pacuér MOIIHOCTH, pa3BUBAaeMOM NpH
< pabota
noabEME 10 JiecTHULE. Pemenue 3anau
Ha pacuéT MeXaHW4eckod paGotel u | [IpoBepsemsie
MOIIIHOCTH YMEHUS B
OnpeneneHue  BBIMTPHINIA B CHIIE COOTBETCTBHU
Ipoctsie Mmexaumsmel | [IpocTeie  MexaHM3MBL:  pblYar,  ONOK, | mpocThIX MEXAHM3MOB HAa IPHMEPE | g ¢
(59) HAKJIOHHAs MJI0CKOCTb. [IpaBuno | peruara, MOJBMIKHOTO W HEITOABUKHOTO VHUBEpCATBHBI
paBHOBecus peluara. I[IpumeHenue mpapuia | 0JIOKOB, HAKIOHHOMN IIOCKOCTH. M
paBHOBeCHs pbluara K OJOKY. «3oiotoe | YICCIEN0BAHUE YCIIOBUS PABHOBECHS!
pbiyara. OOHApyKEHHE  CBOMCTB KOANQUKATOPOM
npaBwio»  Mexanuku. KIIJ — mpocThix 1.1,1.3,1.4, 2.1,
n 5 IPOCTBIX  MEXAaHHU3MOB 35
MexaHu3MOB. [IpocTeie MEXaHU3MBI B OBITY BPa3IMYHBIX KHCTPYMEHTAX 2.3.2.4,2.5,2.86,
Y TEXHUKE. Ppryaru B Tene yenoBeka M IPUCIIOCOOIICHHSX, 3.4




Mexannueckas
sHeprus (4 4)

Kunernueckass ¥ NOTEHLMAIbHASL 3HEPIHS.
[IpeBpalienre OAHOrO BHJIa MEXaHUYECKOU
DHEPrUM B JIPyrod. 3aKOH COXPAHECHHS U
M3MEHEHHUS SJHEPTUH B MEXAHUKE

UCIIOJIb3YeMbIX B OBITY UM TEXHHUKE, a
TaKxe B XKUBbIX opranusmax (MC —
Oouosnorus). DKCepuMeHTAIbHOE

JI0Ka3aTeIbCTBO PABEHCTBA PadOT MpH

1} I/IMCHCHI/II/IH%OCTBIX MEXaHU3MOB.
npenenenne KIIJ] HakiioHHOM
IJIOCKOCTH.

Pemenue 3a1a4 Ha TpUMEHEHHE
MpaBUJIa pABHOBECHUS pblYara u Ha

pacuét KIIJI
DKCIEpUMEHTAIBHOE OIpEJICIICHUE
M3MEHEHHUS KHHETUYECKOU U

HOTGHHI/IaHBHOﬁ OHCPIuMK TCJa IIpU Cro

CKaTbIBaHNH 110 HAKJIOHHOM IJIOCKOCTH.
@opMyIMpPOBaHHE Ha OCHOBE
UCCJIENOBAHMUS  3aKOHA  COXPAaHEHMS
MEXaHHYECKON IHEPTUH.

OOcyxxneHue TpaHUll MNPUMEHHUMOCTU

3aKOHA COXPAHEHUS SHEPIUH.
Pemenue 3amad ¢ UCOJIB30BaHUEM
3aKOHa COXpPAaHEHUS

SHEPTUU

Pe3epBHOE Bpems (3
q




TEMATHYECKOE IINTAHUPOBAHHUE

8  kaacc
Hassauue OcHOBHOe cojiep:KaHue OcHOBHBIE BU/IbI 1€SITEJILHOCTH KounrposanHo-
pasieia, 00y4aromuxcs: OIIEHOYH
NMpeaMeTHBI bl
KOJIM4€eCTBO peame N ¢
MeTanpeIMeTHbIe, IHYHOCTHbIE CpeacTB
qacoB yyﬂ a
Pa3nes 6. TenioBbie Bxonnas
sIBJICHUSI
(28 9) JTAArHOCTHUYECKas
padota
Crpoenue u cBoiictBa | OCHOBHBIE  TOJIOKEHUS  MOJEKYISPHO- HaGoieHre n HHTEPIPETALMS OIBITOB, JlabopaTopHas
BemiecTBa(7 ) KHHETUYECKOM TEOpHH CTpOeHHs BemiecTa. | CBHACTCIbCTBYIOMIX 00  aTOMHO- pabota
Macca M pasMepsl aTOMOB M MOJEKYIL | N O-lCKYIAPHOM ~ CTPOCHMI - BCILICCTBA. | nop 2 3
0 OMBITHL C  PACTBOPCHHEM ~PA3MHYHBIX | -
MBITEL,  TIOATBEPRKAIOUIME  OCHOBHBIC | porecyy b poje. OHTPOJIbHAS
TOJIOKEHUSA ~ MOJIEKYJIAPHO-KUHETUYECKOH | Pemenye  3a71a4 = 10 OLEHMBAHMIO paboT
Teopun. Mogenu TBEPIOTO, _ | Konu4yecTBa aTOMOB MJIM MOJEKYJI B |a
’KUJIKOTO M Ta3000pasHOro  COCTOSHHMH | enpnune 06bEMA BELIECTBA. Nel, 2,3
BemecTBa. Kpucramauyeckue u amopQuble | AHaIM3 TEKCTa JPEBHUX aToMmucToB MTOromas
TBEPBIE TENA. HaIIpuUMeED, KOHTpPOJbHAs
pabota
OGBbsiCHEHME CBOWMCTB ras3oB, skujakocteil u | pparmenta moombl  Jlykpemus — «O
TBEPABIX TEI HA OCHOBE IOJIOKEHUI Hgﬂpoﬂe BEICH») € M3JIOKEHHEM | [[popepsieMble
MOJICKYJIIPHO-KHHETHICCKOMN Teopu. | OOOCHOBAHMI — dTOMHOM — TUTOTE3BL | o /oy p
C (cMBICIIOBOE YTEHUE). Onenka
MauMBaHME W KAMWUIAPHBIC SABICHUS. | yGonymennHOCTH YTHX 0GOCHOBAHMIL. COOTBETCTBH
TenoBoepacuMpenue 1 cxarue OObsacHeHHe OpPOYyHOBCKOro aBmxkenus, |1 ©
sBiieHus] AUGGY3Un U Pa3Iuduidi MEXITy YHUBEpCAIbHBI
HHMH  Ha  OCHOBE  HoJoXeHuii | M
MOJIEKY/ISPHO-KMHETHYECKOH  TEOpUH I:I(_OfH’I IéIK%_T%p()M
CTPOCHMSI BEILIECTBA. . 14 21
BSICHEHHUEC OCHOBHBIX pa3jvuuil B
CTPOCHUHU Ta30B, p 2.2,2.3,2.4,25,
2.6, 3,
4,5.1,5.2

KHUIKOCTEU H TBEPABIX TCJI C
HCIIOJIB30BaHHUCM




ITOJIOXXCHHNHN
MOJIC 1/}I/J'I$IpHO KUHETUYECKOM
TCOPH

CTPOCHUS BCIICCTBA.

11pOBEACHUEC OIIBITOB IIO0
palliMBaHNIO KPHCTAJIJIOB
IMOBAapCHHOM COJIM UJIM Caxapa.

11pOBE€ACHNE U OOBICHECHHUE OIIBITOB,

JCMOHCTPHPYIOIMINX

KaITWJJIAPHBIC ABJICHUSA U ABJICHUC

CMadYuBaHUMd.

UOBSICHCHUC OJIN o
KaHI/I SPHBIX SABJICHHNN

MOCT HJIQH Ollbl B OpraHHU3M
aCT HUH I(/IK{/[é p
HOJIOTHS ).

OJIXOACHHE, IPOBECACHUE U
OOBACHCHHUC OIILITOB IIO
HaOJIFOACHUIO TCIIJIOBOT'O

FaCHII/IpeHI/IH
a30B
KHUIKOCTCH U TBepI[BIX TCII.

UOBICHEHUE COXPAHEHUS
00BéMa  TBEPABIX

TGKK‘!GCTH KHIKOCTH (B TOM 4YHCIIE,
pa3HUlbl B
TEKY4YCCTH I pa3HbIX KHUJKOCTCH ),
I[aBJ'IeHI/ISI rasa.

1lpoBeaecHUE OIBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTh
JIaBJICHUSI BO31yXa OT €ro o0bEMa u
HarpeBaHus WJIHN




Temmossie mporieccsr (21

4)

Temneparypa. CBsi3b TEMIIEPATYPHI CO
CKOPOCTBIO TEIJIOBOTO IBM>KCHUS YaCTHILI.
Buytpennss sneprus. CnocoObl M3MEHEHUs
BHYTPEHHEN YHEPTUU: TEIUIonepeaada u
coBeplieHue padboThl. Bunpirennonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3ITyYCHHE.
KonndecTBO TEIUIOTHL. Y AeiIbHAS
TEIJIOEMKOCTh BellecTBa. TeniooomMeH u
TEIJIOBOE PAaBHOBECHUE. Y paBHEHUE

TEIJIOBOro OalaHca.
[InaBienue 51 OTBEPAECBAHUE
KPUCTAJUIMYECKUX  BELIECTB. Y JeNbHas

Teriota TuiaBieHus. [lapooOpazoBanue u
KOHJICHCAIIHsI. Ucnapenue. Kunenue.
VYnenbHast  Teriora  napooOpa3oBaHUSL.
3aBUCUMOCTh TEMIEpaTypbl KWUIEHUS OT
atMoc(epHOro  JdaBjieHus.  BiaxHOCTh
BO3/yXa.

DHeprusi TOIUIMBA. YJAENbHas TEIUIOTa
cropanusi. [lpuHuunel pabOTHl TEIJIOBBIX
npuratener. KIIJ[ TennoBoro naBurarens.
TennoBbie IIBUTATEIN u 3aluTa
OKpY’)Karouien cpeibl. 3aKOH COXPAHEHUS U
MpeBpaICHUs] PHEPTUM B MEXAHMYECKUX U
TEIJIOBBIX MPOIIECCax

OXJIAXKACHHUA, MW HX 00BsICHEHUE Ha
OCHOBC aTOMHO- MOJICKYJIAAPHOI'O
YUYCHUA. Ananuz IMPAaKTHYCCKUX

CUTyallui, CBA3aHHBIX CO CBOMCTBAMHU

ra3oB, KUJAKOCTEH U TBEPBIX TEI
O0o0cHOBaHKE MPaBUI U3MEPEHUS
temneparypbl. CpaBHEHHE Pa3IMYHbIX
CIIOCOOOB M3MEPEHHUSI U IIKaJ
TEMIIEPATYPHI.

HaGmronenune un 00BSICHEHHE
OIIBITOB,
JIEMOHCTPUPYIOIINUX U3MEHEHHUE

BHYTPEHHEH SHEPruM Teja B pe3ysbTare
TEeIIonepeayl U padoThl BHEITHUX CHJL.
HaGmonenne u 0OBACHEHHE OIBITOB,
00CYXXJICHHE TPAKTUYECKUX CHUTYaIluil,
JEMOHCTPUPYIONTUX PA3JIUYHBIC BHJIBI
TETJIOTIePEIavH: TEIJIOMPOBOTHOCTb,
KOHBEKITHIO, U3NTydeHue. VccnenoBanme
SABJICHUS TEMI000MeHa pu
CMEIIMBAaHUN XOJIOMHOM W TOps4eu
BOJIBI.

HaGnronenue ycTaHOBJICHHS TEIJIOBOTO
paBHOBECUSI ~ MEXIy  Tropsued |
XOJIOJHON BOJOM.

Onpenenenue (M3MEPEHHE) KOJIUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOAOW TIpH
TEII000MeHe C HarpeThIM
METaJUTMYECKUM IHIIHHIPOM.
Omnpenenenue (u3MepeHue) yIeIbHOU
TEIUIOEMKOCTH  BellecTsa.  PerieHue
3a/lay, CBSI3aHHBIX C BBIYHCICHUEM
KOJIMYECTBA TEIJIOTHl M TEMJIOEMKOCTH
P TETIJIO00OMEHE.




AHamM3  cUTyalluii  MPaKTHYECKOTro
UCITOJIb30BAHUSI  TCIUIOBBIX  CBOMWCTB
BCIIECTB W MaTepUajoB, HAlpUMEp B
LHEISAX  DHEProcOepeKeHUs:
TETIIOU30JIAIHS,
sHeprocOeperaronme KPBIIIH,
TEPMOAKKYMYJISITOPBI | T. .
HaOntonenue sBJIeHWI wucCHapeHus U
KoHJeHcaluu. VccnenoBanue mporiecca
HCIIAPCHHUS  PA3JIUYHBIX  KHUJIKOCTEH.
OObsicHeHUE SBJICHUN HCHApEeHUs W
KOHJIEHCAIlMM Ha OCHOBE AaTOMHO-
MOJIEKYJIIPHOTO yUCHHUSI.
HaOmronenne u oOBsICHEHHE Mpoliecca
KUTCHUS, B TOM YHCIE 3aBUCUMOCTH
TeMIepaTypbl KWIICHUS OT JIaBJICHHMS.
Omnpenenenue (n13mepenHue)
OTHOCHUTEIBHOW BJIQKHOCTH BO3ayXa.
HaOnronenne  mpoiiecca  IJIaBJICHUS
KPUCTaJUTMYECKOTO BEIIECTBA,
HaIpuMep JIbJa.




CpaBHeHHE  TIPOIIECCOB  IUIABJICHUSA
KPUCTA/UIMYCCKUX TET W Pa3MATUCHHS
IIPY HArpeBaHUH aMOP(HBIX TEI.

Onpenenenue (U3MepeHUE) yIEIbHOU
TEIUIOTHI IJIaBJIeHUs nbaa. OObsicCHEHUE
SIBJICHWW TUTABJICHUS W KPUCTAUTA3AIUN
Ha OCHOBE AaTOMHO-MOJICKYJISIPHOTO

YUCHUSI.

Pemienue 3ajad, CBSI3aHHBIX c
BBIYMCIICHUEM KOJIMYCSCTBA TCIUIOTHI B
npoleccax TeIionepeaaun npu
TUIaBJICHUH u KpUCTaJUIU3AIUU,

VCIIAPEHUU U KOHJICHCALINH.

AHaiM3  CUTyalMd  MPAaKTUYECKOTO
IIPUMEHEHUs] SBJIICHUM IUIABICHUS W
KpUCTAJUTA3ALUH, HaIrpuMmep,
ITOJIyYEHHE CBEPXYHUCTBIX MAaTEPHUAJIOB,
coJieBas Ipelika u Ap.

AHanmu3  paboTel U OOBSICHEHHE

MIPUHIIUIIA JNEUCTBUS TEIIOBOTO
JIBUTATEJIA.

Bpiuncinenne  KoJMuecTBa  TEILUIOTHI,
BBIJICJISIIOILIETOCS npu CrOpaHuu
pa3nuuHbiX BHAOB TomuBa, W KII/]
JIBUTATEIS. OO6cyxaeHue
HKOJIOTHYECKUX MOCJIECICTBUU
HCMOJIb30BaHUSA JIBUTaTENEeH
BHYTPEHHETO CrOpaHusi, TEIUIOBBIX U
TUAPOIIEKTPOCTAHLIHM MC —
JKOJIOT U,

XUMHS)

Pa3naeu /.

DJIeKTpUYeCKHe "

MATHHUTHDBIE SIBJICHUS
7 4)

JlabopaTopHas
pabora

Ne4, 5,0, /,8
9,'10
KoHTpoabHas
pabota




DIIEKTPUYECKUE
3apsAabl. 3apsHKEHHbIE
TeNa U ux
B3aumMoeicTue (7

4)

IlocTOosSHHBI
BJIEKTPUYECK
uii Tok (20 4)

OnexTpuzanus TEJ. [Ba pona
ANEKTPUYECKUX 3apsaoB. B3aumoperncTBue
3apsoKeHHbIX — Ten.  3akoH  Kyiona.
DnexkTpuyeckoe oJIe. [TpuHmn
CYNEpPIO3ULIUA  3IIEKTPUUYECKUX  TOJEH.
Hocurenu ANEKTPUYECKUX 3apsAI0B.

DneMeHTapHbIN SEKTPUUECKUN 3apsil.
Ctpoenue aroma. [TpoBogHMKMN )51
TASJICKTPUKU. 3aKOH

COXpaHCHHU:A JICKTPHUICCKOI'O 3apsaaa

DIIEKTPUUYECKUM TOK. Y CJIOBUS
CYILIECTBOBAHMUS JEKTPUUECKOTO TOKa.

HNcTounnkn mocToAHHOro TokKa. JlencTBus
AJIIEKTPUUYECKOr0 TOKa (TEIUIOBOE,
XAMHYECKOE, MAarHUTHOE).

HaOntonenue u npoBe/ieHHE OMBITOB MO

AIICKTPHU3ALUN TeNl pu
COTPUKOCHOBEHHUH U WHIYKITACH.

HaGmronenue 5 00BsICHEHHE
B3aNMOJENCTBUS OJTHOMMEHHO 51

A3HOMMEHHO 3aPAKCHHBIX TCIIL.

OBbsCHECHHUE IaDédHHI/IHa I[GI/ICTBI/ISI
QJICKTPOCKOIIA. 'BACHCHHUC  SIBJICHHU
SHCKTpI/IBaHI/II/I Ipu COIIPUKOCHOBCHHNHA

TCI U I/IHI[YKI_[I/IGI/I C HCIIOJIB30BAHUECM

3HaHUM O HOCHTEIISAX
ANEKTPUYECKUX
BBEIIIECCTBE.

PacrniosHaBanue u 00ObSICHEHUE SIBJICHUI

DIEKTPU3AIIMN BIIOBCETHEBHOM KU3HH.
Habmronenne n o0ObSICHEHNE ONBITOB,
WJUTFOCTPHUPYIOITUX 3aKOH COXPaHEHUS
AIIEKTPUUECKOT0 3apsa.

3apsIJIOB

HaOJIIOACHUEC OIBITOB IIO
MOACIIUPOBAHHUIO CHIIOBBIX
JIMHHUH JJICKTPHUYCCKOI'O I10JIA.

HcciegoBaHUue OEUCTBUA
JICKTPUYECKOrO II0JIS Ha
MPOBOJHUKH U TUDJIEKTPUKHU

HaomroacHuepa3jiInuibiX BUIOB
CUCTBU

AIEKTPUUECKOTO TOKA U OOHAPYKEHHE
STUX BUJIOB JEUCTBUS B IIOBCEIHEBHOMN

3HH.

OpKa M WCIBITAHUE
SJICKTPUYECKOU
1ICITH

Ne4, 5,6
Hrorosas
KOHTPOJIbHAs
pabota

[IpoBepsiembie
YMEHUS B
COOTBETCTBH
u C
YHuBepcaib
HBIM
Konudukat

OpoM
1.1, f.Z, 1.3,1.4,
2.1

22,23.24,25,
2.6, 3,

4,51,5.2




MaruutHsl€e ABICHUSA
(6 1)

BHGKTpI/I‘-ICCKI/Iﬁ TOK B JKHIKOCTAX H Ta3ax.

Onextpuyeckas  uenb.  Cuna  Toka.
DnekTpuyeckoe HaIpsHKEHHE.
ComnpoTuBiicHHE TPOBOAHUKA. Y EIbHOE

CONPOTUBJICHUE BemlecTBa. 3akoH Oma jist
yuactka uenu. llocnepoBarenbHOe U
napajuieIbHOE COeIMHEHNE TIPOBOIHUKOB.

PabGoTa u MOUIHOCTH JIEKTPUUECKOTO TOKA.
3akoH Jlxoynsa- JleHna. DneKkTpornpoBOAKa
U TMOTPEOUTENN JJIEKTPUYECKONW PHEPTrUU B
obITy. KopoTKkoe 3aMbIkaHue

INOCTOAHHOI'O TOKA.
I/I3MepeHHe CHUJIbI TOKA aMIICPMCTPOM.

N3mepenue AIEKTPUUYECKOTO
HamnpspKeHUs: BoIbTMeTpoM. [IpoBenenue
u 00BSICHCHHUE OITBITOB,
JIEMOHCTPUPYIOIINUX 3aBUCUMOCTD
AIEKTPUUYECKOTO CONIPOTHUBJICHUS
MPOBOJAHUKA OT €ro JJIMHBI, TUIONIAIU
MIONEPEYHOr0 CEYCHUsT W MaTepuala.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
MPOTEKAIOIIETO0 Yepe3 PE3UCTop, OT
COIIPOTHUBJICHUSA pe3ucropa u
HanpsbkeHust Ha pesucrope. [IpoBepka
MpaBuja CIOXKECHUS HANpPsOKCHUW MpU
MOCJIEIOBAaTEILHOM COCIMHEHUHM JBYX

PE3UCTOPOB.
[TpoBepka mpaBuia A CUJIbI TOKa MPH
napajyuieIbHOM COEIMHEHUU
PE3UCTOPOB.

AHanu3 cUTyalMid MOCIeI0BaTEIbHOTO
u napauieaIbHOTO COETUHEHMSI
IPOBOJHUKOB B JIOMaITHUX
DIIEKTPUIECKUX CETSIX.

Pemenne 3agau ¢ HCNONb30BaHUEM
3akoHa Oma u dopmyn pacuéra

QJICKTPHUYCCKOI'O COIMPOTUBJICHUA IIPU
MMoCJICAOBATCIbHOM HW  IapalJICIbHOM

COCIMHEHUHU MPOBOIHUKOB.
OmnpeneneHue padbOTHI AJIEKTPUYECKOTO
TOKa, MPOTEKAIOIIETO Yepe3 PE3UCTOP.

Onpenenenue MOIITHOCTH
AJIIEKTPUYECKOT0 TOKa, BBIACIAEMON Ha
pe3ucTope.

I/ICCHC,ZIOBaHI/IC 3aBUCUMOCTU CHJIbI TOKa
qgcpe3 JI&MHO‘II%OT HAIIpsKCHUA Ha HEH.

Ornpenenexue HarpeBaTels.
HccnenoBanue npeoOpa3oBaHus
DHEpPruu npu NOAbEME rpysa




IlocTtosiHHBIe MarHuThl. B3aummojelcTBue
MMOCTOSIHHBIX MarHuToB. MaromTHOE moJe.
MarauTHoe moje 3eMJIM W €ro 3HadeHHE
o oku3HU Ha 3emwsie. OmblT  Dpcrena.
MarautHoe TmOJ€ BIEKTPUYECKOTO TOKAa.
[IpuMeHeHue ANEKTPOMArHUTOB B TEXHUKE.

JlenicTBue MarHUuTHOTO MOJIS HA
MIPOBOJIHUK C TOKOM.

DJICKTPOJABUTATENb  IMOCTOSSHHOIO  TOKa.
Hcnonb30BaHHWE BIEKTPOABUTATEIICH B

TCXHUYCCKHUX YCTPOﬁCTBaX H Ha

AJIEKTPOIBUTATEIIEM.

OOBsiCHEHHE YCTPOMCTBA M IPHUHIIUAIIA
JICUCTBUSA JOMAaIIHUX
AIIEKTpOHArpeBaTebHBIX TPUOOPOB.
OObsAcHeHHE MIPUYYH KOPOTKOTO
3aMbIKaHMSI W TOPUHIUIA ACHCTBUS
IJIABKUX MPEAOXPAHUTENEH.

Pemienne 3agady € KCNOJB30BAaHUEM
3akoHa J[xoyns— Jlenna. HaGmonenue
BO3HUKHOBEHHUSI DJIEKTPUUECKOIO TOKA B

JKUIKOCTHU

HccnenoBanue MarHuTHOTO
B3aMOIECHCTBUS

MOCTOSSHHBIX MAarHUTOB.

N3yuenune MAarHATHOTO MOJIS

MOCTOSHHBIX MarduToB npu  ux

00BbEIMHEHUU U Pa3JICTICHUH.
IIpoBeaeHrE OMBITOB MO BU3yaIU3AIlUU
T10JISI IOCTOSIHHBIX MarHUTOB.

N3zyuenue SIBJICHUS
HAaMarHW4YMBaHHsSl  BEIECTBA.
HccnenoBanue JIEVCTBUSA

DIIEKTPUUYECKOTO TOKAa HA MATrHUTHYIO
CTPEJIKY.




DJIeKTpOMarHuTHas
WHTYKITAS
(44)

TpaHCIIOPTE

OnbITEI QPapanes. SBnenne
DIEKTPOMAarHuTHOM WHAYKUuH. [IpaBuiio
Jlenna.  Onextporeneparop.  CrnocoOsl
MOJYYEHHsSI  DJIEKTPUYECKOU DHEPI'UH.

DNEeKTpOCTAHIINU Ha
BO300HOBIISIEMBIX UICTOYHHUKAX DHEPTUN

IIpoBeneHue OIIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTb CHIIBI
B3aUMOJCUCTBUS KAaTYLIKH C TOKOM H
MAar"HuTa OT CWJIbl U HAIIPABJICHUS TOKA B

KaTyLIKE.
AHanu3  CATyauMii  NIPaKTHUYECKOTO
NPUMEHEHUsI  JJEKTPOMArHuToB (B

OBITOBBIX TEXHUYECKUX YCTPOWCTBAX,
MPOMBIIUIEHHOCTH, MEAUIIHE).
N3ydeHne AeUCTBHUS MArHUTHOTO IIOJIS
Ha IPOBOJHUK C TOKOM. M3yyeHue
JICVCTBHS DJIIEKTPOJIBUTATEIA.

N3mepenue KIIJ anekTpoaBuraTeabHOM
YCTaHOBKHM. Pacmo3HaBaHWe W aHaIW3
Pa3JIMYHBIX MIPUMEHEHUIN
BJICKTPOJIBUTATEIIEH (TpaHCcopT,
OBITOBBIE YCTPOWCTBA UIP.)

OneITEl MO MCCICAOBAHUIO  SIBIICHUS
AJIEKTPOMArHUTHOM WHIYKIWHN:
WCCIICIOBAHUE W3MECHEHUN 3HAYCHUS U
HAMNpaBJICHHS] MHIYKIIMOHHOTO TOKa

P)e3epBH0e BpeMs (3
q

TEMATHYECKOE IINTAHUPOBAHUE

9 kiacc
HazBauue OcHoBHOE coaep:xaHue OcHoOBHBIE BH/IbI JIeSITE€JIbHOCTH KonrtpoJsbHo-
pasaena, 00y4arIIMXcs: npeaMeTHbIE, OIlEHOYHbIe
KOIMYECTBO MeTanpeaMeTHbIe, JUYHOCTHbIE cpeacTrBa
YV
4acoB




MexaHndeckoe
JBHMKEeHHE U
CIoCcoObI ero
onucanus (10 )

Mexanudeckoe aABwkeHUE. MarepualbHast
Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBH)KCHHUS.

PaBHOMEpHOE NPSIMOJIMHENHOE IBUKEHUE.

HepaBHomepnoe MPSMOJIMHEWUHOE
nekeHue. CpenHsass W MIHOBEHHAas
CKOPOCTb  Tela MNpU  HEPABHOMEPHOM

JIBUKCHUH. Y CKOpeHue. PaBHOYCKOpEHHOE
npsMosiiHelHoe —ABuxkeHue. (CBOOOJHOE
najgenue. OnbiTel ['anunes. PaBHOMepHOe
JIBI)KEHUE TI0 OKpyxHocTu. Ilepuon wu
yacTota oOpaimienus. JIuHeiHas u yrioBas
CKOpPOCTH. LlenTpocTpeMuTenbHOE
YCKOpEHUE

AHanmu3u 00CYyXKIeHUE
pa3IMYHBIX  MPUMEPOB

MEXAHUYECKOTO IBMIKEHUS.

OO6cyxaeHue TrpaHuIl
PUMEHUMOCTH
MOJIEIIN

«MaTepuagbHas TOUKay.

Omnucanue MEXaHUYECKOTI O
JIBUKEHHS  PA3JIMYHBIMU

criocobamu (ypaBHEHHUE, TaOIHIIA,

rpaduk).

AHanu3 KU3HCHHBIX CUTYallUil, B

KOTOPBIX MPOSIBIISIETCS OTHOCUTEIIBHOCTh

MEXaHWYECKOT'0 IBHKCHMUSI.

HaGmronenue
MEXAHNYECKOTO
NBWDKEHUS  Telia

OTHOCHUTEIILHO Pa3HbIX TEJ OTCYETA.
CpaBHeHuEe NMyTel U TPAEKTOpPUU
JBUKCHHSI OJHOTO U

Bxonnas
JIMarHOCTUY
ecKkas

abora
aboparopHas
pabota

Nel, 2
KonTtponpHas
paboT

a
Nel, 2
[IpoBepsiembie
YMEHUS B

COOTBETCTBHU
U C
YHuBEpcaabHbI
M

KOIU(pHUKATOPOM
1.1, 1(1.)22, 1.3,%.4,

a,
22.23,2.4, 25,
2.6,3,
4,51




ITepsbiii 3ak0H HproTroHa. BTopou 3akoH
Hprorona. Tperuitzakon HeroTOHA.

TOTO K€ TeJla OTHOCUTEIHLHO Pa3HbIX Tell
otrcuéra. AHanu3 TEeKCTa
[Namnest 00
OTHOCHUTEIHHOCTH JIBHKCHUS,
BBHITIOJTHCHHE 33/ IaHHUM 110 TEKCTY
(cmbIcioBoeuTeHue). OnpeneneHue
CpEIHeH CKOPOCTH CKOJIbKCHUS OpycKa
WM IBMDKCHHS IIIaprKa 1o
HAKJIOHHOM IIJIOCKOCTH.
AHanmu3 ©u  0OCyXJEeHHE CIOocoOOB
MPUOJIMKEHHOTO oTnpeeIeHUs
MTHOBEHHOU CKOPOCTH.
OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO
JNBIDKEHUA  (IIapuka B KUJKOCTH,
MOJICNIA DJIEKTPUUECKOTO aBTOMOOUIIS U
T. n.). OnpeaeneHue myTH, NpOWIEHHOTO
3a JaHHBIH TIPOMEXYTOK BpPEMEHH, H
CKOpPOCTH Tena 1o rpadguky
3aBUCUMOCTH  TIyTH  PaBHOMEPHOTO
JBIDKECHUS OT BPEMEHHU.
OOcyXxaeHne BO3MOXKHBIX TPUHITAIIOB
JNEUCTBHUST ~ TPUOOPOB,  M3MEPSIONINX
CKOPOCTh (CITUJIOMETPOB).
Beluucinenne myTH W CKOPOCTH TIPH
PaBHOYCKOPEHHOM PSIMOJIMHEHOM
JBIDKEHUU TeJa.
OnpeneneHne NPOWAEHHOTO MYTH H
YCKOPEHHS IBIKEHUS TeJa Mo Trpaduky
3aBUCUMOCTH CKOpOCTHU
PaBHOYCKOPEHHOT'O  MPAMOJIMHEHHOro
JIBUKEHUSA TeJla OT BPEMEHHU.
OnpeneneHue YCKOpeHUs Tella Tpu
PAaBHOYCKOPEHHOM  JIBHXKEHUU o




B3aumoneiictBue
ten(20 q)

[TpuHIIMT Cynepro3uliuu CUJl.

Cuna ynpyroctu. 3akoH ['yka. Cuna
TPEHUS: CUjla TPEHUS CKOJbXKEHUS, CUila
TPEHUSI OKOS, APYTUE BUJIBI TPCHMUSI.
Cuiia TSKECTU W 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOPEHUECBOOOIHOTO
najieHusi. [[Br>keHue miaHeT BOKPYT
ComnHia.

HaKJIOHHOMW IVIOCKOCTH.

N3mepenne mepuoga M 4YaCTOTHI
oOpamieHusi Telda 10  OKPYXHOCTH.
OnpeneneHue CKOPOCTH PaBHOMEPHOIO
JIBM>KCHUS TEJIa 1O OKPY>KHOCTH.
Pemienne 3amau  Ha  ompenencHue
KMHEMATHUYECKUX XapaKTePUCTUK
MEXaHUYECKOTO JIBUKEHUSI PaA3IMUYHBIX
BUJIOB. Pacno3naBanue u
NpUOIMKEHHOE OMUCAHUE PA3ITUYHBIX
BHJIOB MEXAHWYECKOTO [BHKCHHUS B
npupoZie U TEeXHUKe (HAa MpuMepax
CBOOOJTHO TAJAIONIUX TeJ, JBHKCHUS
KUBOTHBIX, HEOECHBIX TeT,
TPAHCIIOPTHBIX CPEACTB H JIp.)
HaGnronenue u oOCyX eHUE OMBITOB C
JBIDKCHUEM Tella TIPU yMEHBIICHUHN
BIIMSIHUSL IPYTUX TEJ, MPEHSTCTBYIOIINX
JIBUOKCHUIO.

Ananu3 Tekcra ['anmumess ¢ onucaHuem
MBICJIEHHOT'O AKCIIEPUMEHTA,
00OCHOBBIBAIOIIIETO 3aKOH  WHEPIUU;
BBIMIOJIHEHHWE  33JJaHUMl MO  TEKCTY
(CMBICIIOBOE UTEHHE).




IlepBas KOCMUYECKAs CKOPOCTb.
HesecomocTe u meperpysku. PaBHOBecue
MaTepUaIbHOW TOUYKH. AOCOJIIOTHO TBEPIOE
Teno. PaBHoBecue TBEpHOro TEma  C
3aKpEIUIEHHOM OCBIO BpalleHus. MOMeEHT
cuibl. LlenTp TsokecTn

O6CY}KI[6HI/I€ BO3MOXHOCTHU

BBIIIOJTHCHUSI ~ 3aKOHA  WHEPIUH B
Pa3IUYHBIX CUCTEMAxX OTCUETA.
Habmonenue u oOCyXeHHe

MEXAHUYECKHUX SBJIEHUM, MPOUCXOISIIUX
B cucreMe orcuéra «Tenexka» npu e€
PaBHOMEPHOM U YCKOPEHHOM JIBUKECHHUU
OTHOCHUTEJIbHO KaOUHETa (PU3UKH.
HencTBust c BEKTOpPaMU CHIJL:
BBINOJIHEHUE 3a/IaHUN I10 CIIOKEHUIO U
BBIUUTAHUIO BEKTOPOB.

Habmronenue W/Anu MIPOBE/ICHUE
OTIBITOB, JIEMOHCTPUPYIOIINUX
3aBUCHUMOCTh  yCKOpPEHHS Teiaa  OT

MPUJIOKEHHOM K HEMY CHJIBI U MAacChl
TeJa.

AHamn3 U O0OOBIACHEHHE SBJIEHHH C
HUCIOJIL30BAaHUEM BTOPOTO 3aKOHa
HrroTona.

Pemenue 3amau ¢ HCIOJL30BAaHUEM

BTOpOro 3akoHa HerooToHa u mpaBuia
CJIOKEHUS CHUII.

Onpenenenune )KECTKOCTH MPYKUHBI.
AHamu3  cuTyauuid, B KOTOPBIX
HAOIOMAIOTCS yIpyrue aegopMainuu,
uX OOBSCHEHHE C HCIOIb30BAHHEM
3akoHa ['yka. Pemenue 3amau ¢
HCMOJIb30BaHMEM 3aKoHa ['yka.
HccnenoBanre  3aBUCUMOCTH  CHJIBI
TPEHUs CKOJIbYKEHUS oT CUJIBI
HOpMaJIbHOTO J1aBiieHus. OOcyxaeHue
pPE3yJAbTAaTOB UCCIIEIOBAHUSI.
Omnpenenenue kodpduiiueHTa




3aKOHBI COXpaHCHUA
(10 u)

Nmnynec  Ttema. M3meHeHue
WMItynbC cuitbl. 3aKOH

MMITYJIbCA.

TpeHUs CKoJIbkeHus. U3mepenue

CWJIbI TPEHHUSI TIOKOS.

Pemenue 3aga4 ¢ UCMONIb30BaHUEM
(bOpPMYIIBI IJIST CUITBI TPSHUS
CKOJIBKCHHUSI.

AHanmu3 IBMKCHHS TEN TOJIBKO MO/
JEHCTBUEM CHUIBI TSKECTH —
CBOOO/IHOTO ITaJIEHUS.

OOBsicHEHHE HE3aBUCHUMOCTH
YCKOPEHHSI CBOOOJHOTOMAICHUS OT
MaccChlI Tela.

OrneHka BEIMYUHBI CUJIBI TATOTEHUS,
JEUCTBYIOIIEH MEXIY JBYMS TEIaMHU
(m7st pa3HBIX Macc).

AHanu3 JBWKEHUS HEOECHBIX TeNl TOJ
JNEUCTBUEM  CWJIBI  TATOTeHHS  (C
HCITOJIb30BAaHUEM JOTIOTHUTETHHBIX
MCTOYHUKOB MH(GOPMALIIH).

Pemenne 3amad c  WCMOIB30BaHUEM
3aKOHa BCEMHUPHOTO  TATOTCHHUS W

OPMYJIBI TS Pac4Y€Ta CUITBI TSXKECTH.
HaJII3 OpPUTHHAIBHOTO TEKCTa,
ONKCHIBAIOIICTO  MPOSBJICHUS 3aKOHA
BCEMHPHOTO TSATOTCHHS; BBITOJTHCHHE
3alaHdld 1O TEK- CTy (CMBICIOBOE
YTEHHE).




COXpaHEHUs UMITYJIbCA. PeaktuBHOE
IBUKeHHE. MexaHnueckas pabota W
MOIIHOCTh. ~ Pabota  cu  TsDKECTH,
ynpyroctd, TpeHus. CBs3p DdHEPrUM U
padoTHL.

[ToTeHunanbHast SHEPTUS TeNa, MOIHITOTO
HaJl TOBEPXHOCThI0 3eMiid. [loTeHInanbHas
SHEPIUs CKATOU MPY>KUHBI.

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPruu. 3aKOH COXPAHEHUS
MEXaHHYECKON IHEPTUH

Hab6nronenue u o0cyx1eHHE ONBITOB 110
M3MEHEHUIO Beca TeNalpu YCKOPEHHOM
JBIKCHUU.
AHanu3 ycIIOBUM BO3HUKHOBEHHUS
HEBECOMOCTH U Meperpy3ku. Pemenue
3a/1a4 Ha ONpE/ICJICHUE Beca Tela B
Pa3JIMYHBIX YCIOBUSIX.
AHanu3 cuil, JeUCTBYIOIINX Ha TENO,
nokosiieecss Ha onope. OnpeneneHue
LEHTPA THKECTH PA3TUYHBIX TEJ
HaOmronenne u 00CyXKIeHHE
OTIBITOB,
JIEMOHCTPUPYIOIIUX nepenavy
UMITyJIbCa TpPH B3aUMOJEHUCTBUU T,
3aKOH COXpPAaHCHHUS UMIIyJbca MIpPHU
a0OCOJIOTHO YNPYrOM W  HEYIPYrom
B3aUMOJCHUCTBUU TEIL
AHanu3 cuTyalluidi B OKpY’Karolleu
KU3HU C HCHOJIb30BAHMEM  3aKOHA
COXpPaHEHUS UMITYJIbCA.
Pacnio3HaBaHue SBIEHUS PEAKTUBHOIO
JIBW>KEHUs1 B mpuposie u texHuke (MC
— Ouosorus).
IIpumeHenne  3aKkOHa  COXpaHEHUs
UMITyJbCca JJIsl  pacyéra pe3yJibTaToB
B3aMMOJICUCTBUSL TeNl (Ha TpuMepax
HEYIPYroro B3auMOJICUCTBUS, YIPYTrOro
LHEHTPAIBHOIO B3aUMOJECUCTBHUS JIBYX
OJIMHAKOBBIX TEJ, OJHO U3 KOTOPBIX
HETIOJIBUYKHO).
Pemienne 3amady ¢ MCNOJIB30BAHUEM
3aKOHA COXPAHEHUSI UMMYJIbCA.
Omnpenenenne pabOThl CUJIBI YIPYTOCTH




IIpu l'IOI[’I)éMG I'py3a C HUCIIOJb30BAHUCM

HEMOJIBUYKHOTO U MOJIBUKHOT'O OJIOKOB.
N3mepeHne MOITHOCTH.

N3mepeHne MOTEHIHUANbHON JHEPTUH
yrpyro a1eopMUPOBAHHON MPY>KUHBI.
N3mMepeHne KHUHETUYECKOW  DHEPTHH
TeJa M0 JJIMHE TOPMO3HOTO Iy TH.
DKCIIEpUMEHTAIIBHOE

CpaBHEHHUE

V3MEHECHUS
MMOTECHIINAJILHOMN u KHHETHYECKOUN
SHEPrui Tella TMPHU JIBUKECHUH IO
HAKJIOHHOM IIOCKOCTH.
OKCIIEpUMEHTaIbHAsA NPOBEPKA 3aKOHA
COXPAaHEHHs] MEXaHWYECKOW DSHEPruu
py CBOOOTHOM TaJICHUH.
IIpumeHenne  3akOHa  COXPAHEHHUS
MEXAHUYECKOM DJHEpPruv sl pacuéra
MOTESHIIUAIBbHOMN u KUHETUYECKOU
sHeprui Ttena. Pemenue 3amaud C
WCMOJIb30BAaHUEM 3aKOHA COXPAHEHHUS
MEXaHUYECKON DHEPTUU




Pa3znen 9.
Mexannueckue
KO0J1e0aHus U
BOJIHBI (15 u)

Mexanuueckue
KoJjebanus(7 u)

Mexannueckue
BOJIHBIL. 3BYK (84)

KonebarenrHoe  nBmxeHue. OCHOBHBIC
XapaKTCPUCTHKU  KOJICOAHMIA: TIEPHOI,
4acToTa, aMIUIUTyJaa. MaTeMaTHYeCKUld |
NPY)KUHHBIM ~ MasaTHUKHA.  [IpeBparieHue
SHEPIUH IPH KoJeOaTeIbHOM JIBHKCHHH.
3aryxaromue KojeOaHusa. BBIHYKIeHHBIC
KoJieOanus. Pe3onanc

CBoiicTBa MeExXaHUYEeCKHMX BOJH. JlimHa
BOJIHbI. MexaHn4YecKue BOJIHBI B TBEPIOM
TEJNe, CEUCMHUYECKHME  BOJHBL.  3BYK.
['poMKOCTP 3ByKa M  BBICOTAa  TOHA.
OtpaxeHune 3BYyKa. WNuppasByx 151
YIBTPAa3BYK

HaOmronenune KOJIeOaHUit 3 (o)
JIEUCTBUEM CHUJI TSDKECTH M YIIPYTOCTH U
oOHapyXeHHUe TMOJI0OHBIX KoJIcOaHW B
OKpY’KaroIIeM MHPE.
AHanu3 KosiebaHu# Tpy3a Ha HUTU U Ha
npykune.  OmpefeneHne  YacTOTHI
KOJIeOaHU MaTeMaTU4YECKOro u
MPY)KUHHOTO MasiTHUKOB.
HaGmronenne u 00bsICHEHNE SIBICHUS
pe3oHanca. MccienoBanue

3aBUCUMOCTH

nepuosia  KoJeOaHuit
MOJIBEIICHHOTO K HUTH I'py3a OT JJIUHbI
HUTH.
[IpoBepka HE3aBUCUMOCTH TIEpHUOAa
KoJiIe0aHui rpy3a, TOABEIIEHHOTO K
JICHTE, OT MacChl rpy3a.
OGHapyxeHue u aHau3

BOJIHOBBIX SIBIICHU U

BOKPY KaIoIIeM MUpE.
Ha6mronenue pactpocTpaHeHus
MPOJIOJIBHBIX U TIOTIEPEYHBIX BOJIH (HA
MOJICNIA) ¥ OOHApYKCHUE aHATIOTHMYHBIX
BUJIOB BOJIH B TIPUPOIE (3BYK, BOJSHBIC
BOJIHBI).
Brruncnenne AjMHBI BOJHBI U CKOPOCTH
pacrpocTpaHeH!s 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OTIpe/IeJICHHE
IPAHUI] YaCTOThI CJIBIITUMBIX 3BYKOBBIX
KoJIeOaHUM.

Jlaboparopnas
}ﬁragom
KoHTponbHas

paodoT
a

Ne3
[IpoBepsiembie
YMEHUS B

COOTBETCTBH
u C
YHuBepcanbHbI
M
Koaudukaropom
KRR UT)
24,25,2.6,3,
4,51




HaGnrogenue  3aBUCUMOCTH  BBICOTHI
3ByKa OT YacTOTbl (B TOM 4YHCIE C
UCIIOJIb30BaHUEM MY3BIKaIbHBIX
UHCTPYMEHTOB). Ha6nronenue U
OOBSICHEHHE SIBICHUS aKyCTHYECKOTO
pe30HaHca.

Ananus OpPUTHHAJIBLHOTO TEKCTa,
NOCBSIIEHHOTO HCHOJIb30BAaHUIO 3BYKa

WIH yIbTPa3ByKa) B TEXHUKE

3XO0 JIOKalMs, yJAbTPa3ByK B MEIUIMHE
¥ JIp.); BBITIOJIHEHUE 3aJIaHUN 10 TEKCTY
(CMBICIOBOE UTEHHUE)

Paznen 10. JlaboparopHas
C) paboTta
JIEKTPOMATHUTHOE
Ir)lo.ne n Ned, 5
KonTponbHas
3JIEKTPOMATHUTHbIE pabo
BOJIHBI (8 U KTPOMAarHuTH ToJIC. 9
(8 ) JneKTpoma 0e noJe ITocTpoenue paccyxaeHui, Ta
DJIeKTpOMarHuTHble  BOJIHBL.  CBoiCTBa No4

DNeKTpOMarHuTHOE
noJjie u
AJIEKTPOMAarHUTHbIE
BOJIHEI (6 9)

AJeKTpoMarHuTHbIX BOJIH. llkana snextpo-
MAarHUTHBIX BOJIH. HUcnonb3oBanue
AJEKTPOMArHUTHBIX BOJIH

000CHOBBIBAIOIIINX
B3aMMOCBSI3b JICKTPHUECKOTO U

MAardyuTHOTO TIOJIEH.
DKCHEepUMEHTAIBHOE U3YYEHUE
CBOMCTB




JJIs1 COTOBOM CBSI3H. 9JI€KTpOMaFHI/ITHaH

ImpupoJaa CBCTaA. CKOpOCTB cBeTa. BomHOBBIE

CBOICTBA CBETA

DJIGKTPOMArHUTHBIX BOJH (B TOM YHCIIE
C TIOMOIIIBI0 MOOUJILHOTO TelleoHa).
AHanm3  pPEHTTEHOBCKUX  CHUMKOB
YeJI0BEYECKOT0 OpraHu3Ma.

AHamM3  TEKCTOB, OTIMCBHIBAIOIITUX
MIPOSIBIICHUS AIEKTPOMATrHUTHOTO
U3IIy4eHUs] B TPUPOJE:  JKHUBBIC
OpTaHU3MBbI, HM3IyYCHHUS HEOCCHBIX TeI
(CMBICJIOBOE UTEHHE).

Pacnio3naBanue W aHamu3 pa3iMYHbIX
MPUMEHEHUN 3JIEKTPOMArHUTHBIX BOJIH
B TEXHHKE.

Pemenne 3amad ¢ WCMOIB30BaAaHUEM
dbopmyn s
CKOPOCTH  3JICKTPOMAarHWTHBIX  BOJIH,

JJIMHBI BOJIHBI M 4aCTOTbI CBCTAa

[IpoBepsiembie
YMEHUS B

COOTBETCTBH
u C
YHuBeEpCanbHbI
M

KOAU(PHKATOPOM
1.1, 1.%,%.1, 2.2,

2.4.25 2.6 3,4




Pasznea 11. CBeToBbIe
siBJjienns (15

)

3aKOHBI
pacrpocTpaH
€HHUS CBETA

(64)

JIMH3BI ¥ ONITUYECKUE
npubopsi (6
1)

HcTtounuku cBeta. JlyueBas Mmozieib cBeTa.
[TpsimonMHEHOE pacipoCTpaHEHNE CBETA.
3armenus Connua u JIyHsL.

Otpaxxenue cBera. [1mockoe 3epkano.

3aKOH OTPaKECHUS CBETA.
[Ipenomienue cBera.

3akoH mnpenomsieHuss — cBeta.  [lomHoe
BHYTPEHHEE OTpaxeHue CBETa.
Hcnonp30BaHne BHYTPEHHETO OTPaXEHUS B
ONTUYECKHUX CBETOBOJIAX

Jlunza, xox nyder B nuH3e. Onrtuueckas
cucTema. Onrunueckue npuOOpkI:
dboToanmnapaT, MUKPOCKON U

HaOmronenue onpIToOB,
JIEMOHCTPUPYIOLTUX SBIICHHUE
MPSMOJIMHEWHOTO PaCIpOCTPAHCHUS
cBeTa (BOSHUKHOBEHHE TCHU U
MOJIYTEHH ), K UX UHTEPIPETAIINS C
HCITOJTb30BAHUEM TTOHITHS CBETOBOTO
ay4a.

OObsicHEHUE U MOJEIUPOBAHNE
COJIHEYHOTO M JTYHHOT'O 3aTMEHUH.
HccnenoBanue 3aBUCUMOCTH yTJia
OTpaXE€HUsI CBETOBOT0JIyYa OT yriia
naJICHUsI.

N3yyeHue cBOMCTB N300pakeHUs B
MJI0CKOM 3epkase. Habmtonenue u
O0OBSICHEHHE OTBITOB IO TIOJTYYCHHUIO
U300paKEeHH B BOTHYTOM U

BBITTYKJIOM 3€pKajax.

Habmronenne n 00bICHEHNE OTIBITOB TI0
MPEJIOMJICHUIO CBETA HA TPAHUIIC
Pa3TUYHBIX CPEJl, B TOM YHUCJIE OMBITOBC
MOJIHBIM BHYTPEHHHUM OTPaKCHHUEM.
HccnenoBanue 3aBUCUMOCTH yTiia
MIPEJIOMJICHUS OT yTJIa TaJeHUs
CBETOBOTIO JIy4ya Ha TPaHUIIE «BO3TYX—
CTEKJIO».

Pacnio3HaBanue SIBJICHUN OTpaKECHUS
u IPETIOMIICHHS CBETa B
MOBCEIHEBHON JKHU3HU. AHAIN3 W
OOBsSICHEHHE SIBJIEHUS ONTHYECKOIO
MUpaXa.

Jlaboparopnas
K_a60Ta
06
KonTponpHas
paodoT

a
No5

[IpoBepsiemble
YMEHUS B

COOTBETCTBU
u c
YHuBEpcaabHbI
M

Koudukaropom
1.2,1.3,1.4, 2.1,

2.2
2.3.24,25, 2.6,
3.4




Pemenue 3aJa4 C UCIIOJIb30BAHHNCM
3dKOHOB OTPAKCHHUA U ITPCIIOMIICHUA

CBETa
ITosryuenne n300pakeHuii ¢ IOMOILBIO
coOuparollel upaccenBaroei JIUH3.




Paznoxenue 6enoro
CBETa BCIEKTP

(3 9)

Teneckon. ['1a3 kak onTuyeckas CHUCTEMA.
bru3opykocTh U 1adbHO30PKOCTh

Paznoxxenue 6emnoro ceera B crieKTp. OMBITHI
Hprotona. Ciio’keHue CreKTpajibHBIX IIBETOB.
Jucnepcus ceera

Omnpenenenne GoKyCHOTO

paccTOsSIHUS U ONTHYECKOM CUIIBI
coOUMparoIIE JTUH3BI.

AHanu3 yCTpOWCTBA U IPUHIUIIA
JEHCTBUS HEKOTOPBIX ONTHYECKUX
puOOpoB: doToamnmapara,
MUKpockora, Teneckona (MC —
OHOJIOrUs, aCTPOHOMHUS).

AHanu3 siBIeHUI OJM30PYKOCTH U
JAIbHO30PKOCTH, IPUHLIUIIA IEUCTBUSA
oukoB (MC — 6uomnorus) HaGmonenue
0 Pa3JI0kKEHUIO OEJIOT0 CBETA B CHEKTP.
Habmtoienue u 00bsCHEHUE OIBITOB 1O
MOJIyYEHUIO OEJIOT0 CBETa MpH
CJIO)KEHUHU CBETA Pa3HbIX LIBETOB.
[TpoBenenune u oOBSICHEHHE ONBITOB MO
BOCTIPUATHIOLIBETA MPEAMETOB MPU UX

HaOJI0JICHUH Yepe3 1BETOBBIC
(uabTPHI (IBETHBIC OYKH )




Pasznen 12.
KBaHnToBbIe ABJICHUSA
(17 9)

Hcnyckanue n
ITOTJIOLIEHHE CBETA
aToMoM (4 1)

Ctpoenue aTOMHOTO
sapa (64)

OmnbITel Pezepdopaa u miianeTapHas MOJENb
aroma. Mozenps atroma bopa. Hcniyckanue u
IIOTJIONIEHNE  cBeTa aTroMoM. KBaHTBHL
JInnenyaTtele CIIEKTPBI

PannoaktuBHOCTH. Allb(ha-, 6eTa- u
ramMMma-u3iaydeHus. CTpoeHre aTOMHOTO
sapa. HykimoHHas Moiess aTOMHOTO
sapa. M3otomnel. PagroakTrBHBIC

npespanieHus. llepuon nonypacmnana.
€HCTBUS paIMOAKTUBHBIX U3JIyYEHUN Ha
YKVBBIE OPTAaHU3MBbI

O6cyxnenue nenu onbitoB Pezepdopna
o UCCJIEI0BAHUIO aTOMOB,
BBIJIBIDKCHUE THUIOTE3 O BO3MOXKHBIX
pe3yabTarax ONbITOB B 3aBUCUMOCTH OT

MPEINoJIaraeMoro  CTPOSHUSI aTOMOB,
dbopmynrpoBaHue BBIBOJIOB u3
pe3ynbTaTtoB  ombIToB.  OOCyX)aeHue

MPOTUBOPEYMI TJIAHETAPHOM MOJENH
aToMa W OCHOBaHUU i TUnoTe3sl bopa
O CTallMOHAPHBIX OPOUTAX IIECKTPOHOB.
HabnrogeHue CIUTONIHBIX U THHEHYaThIX
CIIEKTPOB U3ITyYCHHUSI  Pa3IUIHBIX
BemecTB. OOBSCHEHWE  JTMHEHYATHIX
CIIEKTPOB U3ITyUCHHUS

OO6cyx1eHre BO3MOXKHBIX THIIOTE3 O
MOJEIISAX CTpoeHus sapa. OnpenencHue
COCTaBa sijiep Mo 3aJaHHBIM MacCOBBIM U
3apsAI0OBBIM YHCIIaM U TI0 TOJIO0KEHUIO B
MEePUOINIECKON CUCTEME DIIEMEHTOB
(MC — xumust). AHanM3 U3MEHEHUS
COCTaBa s/ipa U €ro IMOJOKCHUS B
MEePUOINYECKON CUCTEME TIPH a-
panuoaktuBHOCTH (MC

— XUMHUsA).

HccnenoBanue TpeKOB a-4aCTUIL 110
roToBBIM (oTOTrpadusiM.

OOHapyxeHue 1 u3MepeHue
paanaIMOHHOTO (POHA C MOMOUIBIO
JI03UMETPA, OLIEHKAaEeTo

WHTEHCUBHOCTH.

JlabopatopHas
}era6OTa
7.8
KonTponbHas
paodoT

a
Neb6

[IpoBepsiembie
YMEHUS B
COOTBETCTBHU

U C

YHuBEpcanbHbI

M

KOOU(UKATOPOM
1.1, (g.l, 2.21,)2.3,
2.5,2.6, 3,4,
51,52




AHanu3 OUOJOTHYECKUX HU3MEHEHHUI,
MPOUCXOIALINX IO IEUCTBUEM
paanoakTUBHBIX u3nydenuit (MC —




Snepubie peaxiyu (7

4)

SlnepHble peaknuu. 3aKOHBI COXPaHCHMS
3apsiIOBOTO U MACCOBOI'O YHCEN. JHEPTUs
CBSI3M aTOMHBIX saep. CBsA3b Macchl U
sHepruu. Peaknuu cuHTe3a U JeJICHUS Sep.
Nctounuku 3Heprun CostHIA U 3BE3I.
SnepHas sHEpreTrKa

OounoJiorus). Hcnons3oBanue
PaZOAKTUBHBIX U3TYyYECHUN B MEIUITTHE
(MC — 6uonorus)
Pemenne 3amad ¢ HCHONB30BaHUEM
3aKOHOB COXpPaHEHUS MAacCOBBIX W
3apsSAOBBIX YHCEN Ha OIpe/aelicHHe
pe3yJIbTaTOB SACPHBIX PEaKIUil; aHAIH3
BO3MOXKHOCTH  WJIK ~ HEBO3MOXXHOCTH
AIEPHON PEAKIUU.
OneHka DSHeprum CBS3U  sA€p C
UCIIOJIb30BaHUEM bopmybl
OWHIITEHA.
OOcyxaeHue TMepcreKTuB
MCIIOJIb30BAHMUSI
yIPaBIsieMOro TEPMOSIEPHOIO CUHTE3A.
OO6cyxnenue IPEUMYIIECTB u
HKOJIOTHYECKUX TPOOSIEM, CBA3AHHBIX C
anepHoii  sHepretukor @ (MC — —
HKOJIOTHS)

IHoBTOpHTENBHO-
0000 aromui
MoayJib (9 u1)

Hrorosas
KOHTPOJIbH
asipaboTa




CucremaTu3zanus u
00001IEeHNE
IPEIMETHOTO
COJIEpKaHUs U OIbITA
JeSITeIbHOCTH,
IpUOOPETEHHOTO MTPU
U3YyYEHUHU BCETO Kypca
117321 N5

O060011eHNEe cCoIepKaHUsI KaXI0To U3
OCHOBHBIX pa3JieJIOBKypca (PU3NKH:
MEXaHUYECKHUE, TEIJIOBLIE,

AJIEKTPOMArHUTHBIC, KBAHTOBBIC SIBJICHMUSI.
HayuHblil METOZ TO3HAHUS U €T0 peaTn3aius

B (1)I/I3I/I‘-IGCKI/IXI/ICCJ'ICI[OBEIHI/IHX.

CBsi3b (DM3HUKH ¥ COBPEMEHHBIX TEXHOJIOTHIA

B oOyacTuniepeayu nHpopMalum,
DHEPTeTUKE, TPAHCIIOPTE

Brimonnenune y9eOHBIX 3aJIaHuH,
TpeOyIomux JIEMOHCTPAIAH
KOMIIETEHTHOCTEH, XapaKTEepU3YIOIIUX
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

. MIPUMEHCHUS MOJIYYCHHBIX 3HAHUU
JUISl HAY9HOTO OOBSICHEHHS (PU3NIECKUX
ABJICHUM B OKPYXaOIIEH MpUPOAE U
MOBCEHEBHOM  KW3HH, A  TaKkKe
BBISBJICHUSI (DU3UYECKUX OCHOB psijia
COBPEMEHHBIX TEXHOJIOTUH;

. MPUMEHECHUS OCBOCHHBIX
OKCIICPUMEHTAIBHBIX ~ YMEHUH IS
ucciaenoBanus (HU3UYECKUX SIBIICHUMN, B
TOM 4YHCIIE [JI INPOBEPKU THUIIOTE3 U
BBISIBJICHUS] 3aKOHOMEPHOCTEM.

Pemienne pacu€rHpiX 3a7a4, B TOM
qyucie IIPEAIIOIAararoImx
UCIIOJIb30BaHUE (PU3UUYECKOW MOJIETU |
OCHOBAHHBIX Ha coAep>KaHUU

%aSJII/I‘IHBIX pazziesnon Kypca bu3uKy.
BINIOJIHEHUE 3aINTY
IpyNIOBBIX WIH

HHAUBUYAJIbHBIX IMPOCKTOB, CBA3AHHBIX

C coJiepyKaHHeM Kypca (pu3uku

[IpoBepsiembie
YMEHUSB

COOTBETCTBH
u C
YHuUBEpCAIBHBI
M

KO,ZII/I UKATOPOM
%) 2, 1. 3p1 4,

2.2, 2.3, 2.4,2.5,
2.6, 3,
4,5.1,5.2
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