roCyIapCTBEHHOE OroKeTHOE 0011e00pa3oBarenbHoe yupexaenue Camapckon
obnacTu cpenHsisa oomeoopa3oBaTenbHas mkoja Ne 1 ropona [ToxBUCTHEBO
ropoackoro okpyra IloxBuctaeBo Camapckoil oonactu

IIposepeno YTBepKIAEHO
3am. nupekropa o YBP npukazom Ne235-O/]]
Cemenona T.K. oT «27» aBrycra 2026 .
(moamuck) (®UO)
«26» aBrycra 2026 r. HupekTop laiinanoBa B.P.
(moamuce) (®UO)
PABOYAS ITPOI'PAMMA

(c ucnoJIb30BaHUEM 000PY/I0BAHMS HIEHTPA €CTECTBEHHO-HAYYHOMH U

TORA ‘. POCTA TeXHOJI0TH4YecKoii HanpaBeHHocTell «Touka pocra»)

[Ipeamer (kypc) DU3UKA

Kmacc 7-9

OO0m1ee KOIMYECTBO YacOB O yueOHOMY TutaHy: 340 u

B 7-8 kmaccax - 102 gaca (1o 3 4 B Heneno); B 9 kmacce — 136 gaca (o 4 4 B
HEJICIIIO)

CocrapieHa B cooTBeTcTBUHU ¢ PeniepansrHoi padouei nporpammoii mo PU3UKE.
Yrny0aeHHbBIH YPOBEHb.

(HaMeHOBaHUE TpeIMeTa)

V4yeOHUKH:

e benara B. B., Boponnosa H. U., Jlomauenkos U. A., [lanebparues 0. A.; mox penakuueii 0. A.
[ManeOpatneBa. ®uzuka. UnxeHeps! Oyaymiero. 7 Kiaacc: yriayOn€HHbIN ypOBEeHb: YUSOHUK: B ABYX
yacTsax. Mocksa : [Ipocsemenue, 2025.

e benara B.B., Boponmosa H.U., JlomauenkoB U.A., [Taneoparues F0.A./Tlox pex. 0. A.
[Tane6patuesa. @usznka. MHxkeHeps Oyaymiero. 8§ Kiacc. yriayOlIEéHHBIH yPOBeHb: YIEOHHUK: B IBYX
gacTsax. Mocksa : [Ipocsemenne, 2025.

e benara B.B., Boponmosa H.U., JlomauenkoB U.A., [TaneOparues FO.A./Tlox pexn. FO.A.
[TaneOpatuera B. B. ®usuka. Mmxeneps! Oyaymiero. 9 kiacc. yriryOnéHHBIH YPOBEHb: yUeOHUK: B
IByX yactsax. Mocksa : [IpocBemienue, 2025.

PaccmoTtpena Ha 3acegannn MO ecTeCTBEHHO-Hay4YHOTO LMK
(Ha3BaHUE METOJINYECKOTO OOBCTMHCHHMS )
ITpoTokon Ne 1 ot «25» aBrycra 2026 r.
PykoBonurens MO TI'oroxkuna 1.H.
(moamuce) (®UO)

C=RU, O=IBOY COL N21
ropoaga NoxencTHeBO,
CN=[annaHoBa Bacunsa
PadratoBHa,
E=svu_school 1@63edu.ru
‘I ‘\ 008che0ef0f8e45667
2026-09-14 08:51:25



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yriayO0aEHHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe ¢ yuéToM (penepanbHON padodeil mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «Ouzukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH oOydJaromuxcs. B mporpamme mo (u3uke  yIUTBIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXITPEIMETHBIC CBSI3M €CTCCTBEHHO-HAYYHBIX YUCOHBIX IMPEAMETOB HAa ypPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeielieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt mporpaMMbl IO Y4EOHOMY TPEIMETY .

®duszrka sSBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TOCKOJbKY (U3MUECKHE 3aKOHBI JIeKaT B OCHOBE IIPOIIECCOB U
SABJICHUN, W3yYaeMbIX XWUMHEH, Ouosiorued, actpoHomuend u GU3NIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHpa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAy4HOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 riaaBHBIX 3a7a4 (PU3UUECKOro oO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢uszuku Ha yriayOiaEHHOM YpOBHE TPEIOJaraeT YBEPEHHOE
BIIAJICHUE CIIeYIOIUMU KOMITETEHTHOCTSIMH, XapaKTEPU3yIOITIMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4HO OOBSCHSTH SIBIICHMUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAyYHOTO UCCIIEOBAHUS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYUYHBIC JOKA3aTEIHCTBA IS
MOJTyYCHUS BBIBOJIOB.

[lenn wusyueHuss (PU3MKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3oBaTenpHBIX opraHuzauusx Poccuiickoit denepanmu, peanu3yroIIUX



OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKAECHHONW peEIICHUEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3nKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEcCa U CTPEMJICHHMs] OOYyYaIOIIMXCS K HAy4HOMY H3YUYEHHIO
IPUPOJIbI, PA3BUTHE X UHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHUPOBO33PEHMs KaK pe3yJibTaTa U3y4YEHHs OCHOB
CTPOEHMSI MAaTEPUH U (PYHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHEe YMEHUUW TPUMEHATH (U3MUECKHE 3HAHUSA U HAYYHbBIC
JI0Ka3aTeNbCTBA U OOBACHEHUST OKPYKAIOIINX SBJICHHUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AJIL Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKA K
JanbHeieMy 0Oy4eHHUIO B 3TOM HalpaBJICHHH;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4eHUIO (GU3UKM Ha
yriayOn€HHOM ypOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduiae oOyueHus Ha
YPOBHE CpEeAHEro 00Iero 00pa3oBaHuUsl.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICUNBACTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MPpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3MUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCU€THBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOLINX
CO3/1aHUsl W UCHOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOPYECKUE MU
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
busznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHEIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3HKH, HHTEPIIpETalus 1
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIUHY;

3HaKOMCTBO CO cpepaMu Mpo(ecCHOHATBHON AESITETbHOCTH, CBSI3aHHBIMU C
(Gu3MKON, U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wsyuenue ¢usuku (yrimyOn€HHBIA YpPOBEHb) Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus orBomutcs 340 gacoB: B 7 kimacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gyaca B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusuka — Hayka o npupoje. SBieHus npupoisl (3IEMEHTHI COJAEp)KaHus,
BKJIFOUAIOLIUE MEXIpeIMETHbIe CBs3M). Puznueckue SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl ¢Gu3nyecKux BETUYHH.
Usmepenne Qusnuecknx BenuuuH. OTanoHsl. Dusmueckue mnpubopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpynaa npu padbore ¢
71a0opaTopHbIM 00OpynoBaHUEM. MexayHapoaHas cuctema enuHull. llepeBon
BHECHUCTEMHBIX eaquHHI] B equHUIbI CH.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKdM HW3Y4aloT [PUPO.Y.
EcTecTBEeHHO-HAYUYHBIM METOJl TMO3HAHMSA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHNE
HabogaeMoro aByieHus. Onucanne (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu. (C UCoJIb30BaHUEM LM PPOBOI0 U aHAJIOTOBOTO
006opyaoBaHMA HeHTpa «Touka pocta»)

MexaHnueckue, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHUSI.
dusnyeckue TPUOOPHI U Tpoleaypa MPSIMBIX HU3MEPEHHI aHAJIOTOBBIM U
1M (POBBIM NPUOOPOM.
Jlabopamopnuie pabomut u onvimel. (C UCNOJIb30BAHUEM
M (PpPOBOro U aHAJIOrOBOro 060PYyAOBaHMA LleHTPa «Touka pocTa»)

OrnpeneneHue 1eHbl AeJeHUS Kbl U3MEPUTEIHLHOTO MpUdopa.

N3mepenue pacCTOsIHUN.

N3mepenue momanu u o0bEMa. MeTo najieTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbiX Tesl. MeTon psiaoB.

[IpoBeneHne wuccaeqOBaHUS IO MPOBEPKE THUIOTE3bl: JTAIBHOCTH IMOJETA
[IapuKa, MymeHHOTO TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIBIIE BHICOTA TYCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BelllecTBA.

CtpoeHue BemecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne yactull BemiecTBa. CBSI3b CKOPOCTH JABUKEHHUSI YACTHUI[ C
temriepatypoii. bpoynoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IIPUTSLKEHNUE U OTTAIIKUBAHHUE.



ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH U TBEPIBIX
(KpUCTaIIIMYeCKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOAHUAX W UX dTOMHO-MOJICKYJIAPHBIM CTPOCHUCM. Ocobennoctu
arperaTHbIX COCTOSIHUNA BOJIBI.

Jlemoncmpayuu. (c UCno/ib30BaHUuEeM LM PPOBOTr0 U aHAJIOTOBOIO
060pyAoBaHMA HeHTpa «Touka pocTa»)

Hab6mroneHne OpoyHOBCKOTO JIBHIKCHHS.
Ha6monenne nuddysun.
HabGnroneHue siBIeHHA, OOBSCHSIOMIMXCS MTPUTSHKCHUEM WU OTTaJIKHBAHHEM
YaCTHI] BEIIECTRA.
Jlabopamopnuie pabomut u onvimel. (C UCNIOJIb30BaAHUEM
1 ppoBOro U aHAJIOTOBOro 060pyA0oBaHus LeHTpa «To4yka pocTa»)

OrneHka quaMeTpa aroMa METOJIOM PSAOB (C UCcToyib30BaHueM (oTorpaduii).

OnpIThl 10 HAOTIOJIEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe aBwxkenue. lIlyte u  nepememienue. PaBHOMepHOE H
HepaBHOMEpPHOE JBIKeHHE. CBOOOAHOE MaJeHHEe KaK MpPUMEpP HEPABHOMEPHOIO
nBrxeHns: Ten. CkopocTb. CpenHsii CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHM.
Pacyér myty u BpeMEHU ABUXKEHUS.

['paduku 3aBUCMMOCTEW BENIMYWH, OMKCHIBAIOMIMX JBIDKeHUEe. OO1me
MOHATUST 00 OTHOCHUTENBbHOCTH JABWXKeHUs. CIOXKEHHEe CKOpOCTEH i Ted,
JBWKYIIUXCS MapajlIeNIbHO.

SBnenne unHepuuM. 3aKOH HMHEpUUHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
M3MEHEHUsI CKOPOCTM JIBHXKEHHsA Tell. Macca Kak Mepa HHEPTHOCTH Teja B
MOCTynaTeabHOM JBWXEHUU. IInoTHOocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJl B eAuHuIEe o0béma BemectBa. CMecH M CIUIABBI
[loBepxXHOCTHAsA U IMHEWHAS TIIIOTHOCTb.

Cuita Kak XapakTepucTHKa B3auMoAeucTBUs Tesl. CHila yIpyrocTd M 3aKOH
I'yka. 3mMepeHue cuiibl ¢ MOMOUIBIO NUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. CrioxkeHue
CHUJI, HaIllpaBJICHHBIX MO OJHOW NpsiMoi. PaBHoaelcTByromas cui. Cuia TpeHus.
TpeHne CKONbXKEHUST U TPEHUE IOKOs, BSI3KOE TpeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Jlemoncmpayuu. (c Ucnosib3oBaHueM LM PPOBOT0 U AaHAJIOTOBOIO
000pyaoBaHuA HeHTpa «Touka pocTta»)

HalmroieHre MexaHu4ecKoro IBUKEHUS Tea.
N3mMepenne CKOPOCTH MPSAMOJIMHEWHOTO JBUKEHUS.



Habmtonenue siBleHNs HHEPLHH.
Habnronenue n3MeHeHHsl CKOPOCTH MPU B3aUMOICHCTBUY TEIL.
CpaBHEHHE Macc 0 B3aUMOJIEHCTBHIO TEJL.
CrnoxeHue CHJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.
Jlabopamopnuie pabomel u onvitmal. (C UCNOJIbL30BaAHUEM
11 ppoBOro ¥ aHAJIOrOBOro 060pyA0BaHuUS LeHTPa «ToyKa pocTa»)

OnpeneneHne CKOPOCTH PABHOMEPHOIO JBIKEHUS (IIapUKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

OnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuKa II0
HAKJIOHHOU IUTOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OnpITHI, JIEMOHCTPUPYIOIIUME 3aBUCUMOCTh pacTsDKeHUsS  (1edhopMarivu)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBI.

ONbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT
CHUJIBI TABJICHUS U XapAKTEPa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBiieHre TBEPABIX TeJl, dKMAKOCTEN U ra3oB.

Jasnenue. Cuna naBieHusi. CriocoObl yMEHBIIECHUS U YBEJIMYCHUS JaBICHUSI.
JlaBnenue rasza. 3aBUCHMOCTH JIaBJIGHHS Ta3a OT 00bEMa U TEeMIEpaTyphl.
[lepenaua naBneHus TBEPABIMHU TEJIAMU, KUIKOCTIMU U razamu. 3akoH Ilackass.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JIaBJICHHMSI  JKUJKOCTH  OT  DJIyOMHBI  TOTPYKCHHUS.
['unpocrarnueckuit  mapagokc. CooOmaromuecss cocyasl. [ 'uapaBandeckue
MeXaHU3Mbl. VICronb30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpoiiCTBO BOJAONIPOBOIA.

Atmocdepa 3emnn u atmocepHoe naBieHue. lIpuumHbl CyliecTBOBaHUS
BO3yIIHONW 00o0sioukn 3emiu. OmnbiT Toppuyesnnu. M3mepenue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpubopsI 17151 U13MepeHust aTMOC(HEPHOTO TABJICHHUS.

JlelicTBue XKUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJO. BeITankuBaromas
(apxumenoBa) cuia. 3aKkoH Apxumesa. Y ciioBUE€ BOBHUKHOBEHUS BhITAJIKMBAIOIIECH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. BoznyxomiaBanue.

Jlemoncmpayuu. (c Ucnosib3oBaHueM HMPPOBOTr0 U AaHAJIOTOBOIO
000opyAoBaHMA HeHTpa «Touka pocTa»)

3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.
Ilepenaya naBneHus )KUIKOCTBIO U Ta30M.
Coobmiaromuecs: CoCyabl.

I'mppasinueckuil mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.



Cudom.

3aBUCUMOCTh BBITAJIKUBAIOMICH CUJIBI OT 00BbEMa MOTPYKEHHON B KUIAKOCTh
YaCTHU TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKUBAIOLIEH CHIIBI BECY BBITECHEHHON KUIKOCTH.

VYcnoBue miaBaHus Tell: IUIABAHWE WM MOTPYXKEHUE TeN B 3aBUCHUMOCTU OT
COOTHOIIICHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnuie pabomut u onvimel. (C UCNIOJIb30BaAHUEM
M (PpPOBOro U aHAJIOTOBOro 060PyAOBaHMA LleHTPa «Touyka pocTa»)

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyKEHHOU B
KUJIKOCTh YaCTH Tea.

OnpeneneHne BBITATKUBAIONIEH CHIIBI, IEMCTBYIOIIECH HA TEJIO, MTOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CHUJIBI, JEUCTBYIOIIEH HA TEJIO B
KUAJKOCTH, OT MacChl TENA.

OneITl, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTHb  BBITAJIKMBAIOIICH  CHUIIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUJIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEEIICHUE
€€ rpy30n0AbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckas paboTa sl CUJl, HAIIPaBJICHHBIX BIOJIb JIMHUU TTEPEMEIIICHUSI.
MomHoCTb.

[IpocTbie MeXaHW3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MexaHu3M. MomeHT cuiibl. PaBHOBecue peruara. [Ipasumo
MomeHTOB. [IpuMeHeHHMe mpaBuiIa paBHOBeCHs pbluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrusl.
[IpeBpalieHre OHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYrOW. 3aKOH COXPAHEHUS
Y MIPEBPAIECHUS YHEPTUU B MEXAHHKE.

Jlemoncmpayuu. (c Ucnosib3oBaHueM LM PPOBOTr0 U aHAJIOTOBOIO
00opyAoBaHMA HeHTpa «Touka pocTa»)

[IpuMepbl TPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomut u onvimel. (C UCNIOJIb30BAHUEM
M (PpPOBOro U aHAJIOTOBOro 060PyAOBaHMA LleHTPa «Touka pocTa»)

HccnenoBanue ycioBUl paBHOBECHS pblyara.
N3mepenne KII/] HakJIIOHHOM IIJIOCKOCTH.
W3ydenue mpaBuiia pbryara Assi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.



Omnpenenenue K11/ moaBuKHOTO U HEMMOJBUKHOTO OJIOKA.

OmnpeneneHue padOThl CUJIBI YIPYTOCTU NPU MOABEME T'PYy30B MPU MOMOIIU
ITOJIBYDKHOTO OJIOKA.

N3ydeHne 3aKoHa COXpaHECHHsI MEXaHUYECKOU SHEPTHUH.

8 KVIACC

Pa3ngea 6. TensioBLIe ABJICHUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINAE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUNA BEIIECTBA.
Kpucrammueckue u amopgubie Tena. I'padeH — HOBBI Marepuan s HOBBIX
TEXHOJIOTHHA. TEeXHOJOrMyh MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObscHEHue
CBOMCTB T'a30B, KXUIAKOCTEH W TBEPABIX TENI HA OCHOBE IOJIOKEHHHW MOJIEKYJISIPHO-
KUHETUYECKOW Teopuu. II0BEpXHOCTHOE HATSKEHUE, CMAauMBAHUE, KAllWJLUIAPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaThue. 3aBUCUMOCTb JABJICHHS ras3a OT
o0BEMa, TEMIIEPATYPBHI.

Temneparypa. CBsA3b TeMmepaTypbl CO CpPEIHEHM KHHETUYECKOW HSHEpPrueu
TEIUIOBOTO JIBUKEHHUS YacTHULl. TeMIiepaTypHbIe IIKaJIbL.

Buytpennsis  sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OSHEpruu:
TeruIonepesaya U COBEpLIEHUE paboThI. Bunst TEIIONEPEAAUH:
TEIUIONPOBOJHOCTb, KOHBEKIUS, U3ydeHUE. Buapl Terionepenayn B NpUpoae U
TexHuke. HeoOpaTuMOCTh TEMIOBBIX NPOLECCOB.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OasiaHca.

[InaBiieHrEe U OTBEPAEBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y ACNIbHAS TEILIOTA
riasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIJIoTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TeMIEpAaTypbl  KUIEHUS  OT
aTMocepHoro aaBieHus. HacbllieHHBI W HEHACHIIICHHBIM Tap. BiaxHOCThH
BO3/yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuunel padoTel TermnoBbix aABurateneit. KIII[ TermoBoro npuraresns.
TeruioBple ABUTATEIM M 3alMATA OKPYXKAIOWIEHM Cpenpl. TemnoBble IOTEPU B
TEIUIOCETSX.

3aKOH COXpaHEHUS! U MPEBPAICHUS YHEPTHU B MEXAHUYECKHX U TEIJIOBBIX
MIPOIIECCaX.



Jemoncmpayuu.(c icnoib3oBaHueM M PPOBOTo M aHAJIOTOBOTO
060pyaoBaHMs eHTpa «Touyka pocTa»)

HaGmroienre 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenune nuddysun.

HaOnronenne sIBIGHH TOBEPXHOCTHOTO HATSDKCHHWSI, CMauuBaHUA W
KaUJUISIPHBIX SIBIICHUM.

HaGmroieHue TenioBoro pacuimpeHus Ted.

M3MeHeHne maBieHUS raza NpU H3MEHEHUHM 00bEMa W HarpeBaHUM WM
OXJIQXKICHUU.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Bunp! Terionepenauu.

OxnaxxJIeHUe IPU COBEPIICHUN PaOOTHI.

Harpeanue npu coBepiiieHUN pabOoThl BHEITHUMU CHUJIaAMHU.

CpaBHEHME TEINTOEMKOCTEN PAa3IMYHBIX BEIIECTB.

Habmronenne kuneHus.

Hablmroienre mocTostHCTBA TeMIepaTyphl IPH TUTaBICHUU.

Mopeny TenI0BbIX IBUTATENEH.

Jlabopamopnuie pabomut u onvimel. (C UCNOJIb30BaAHUEM
M PpPOBOro U aHAJIOTOBOro 060PyAOBaHMA IleHTpa «Touyka pocTa»)

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM UJIM caxapa.

N3mepenue TtemnepaTypsl MpPH TOMOIIM JKHUAKOCTHOTO TEPMOMETpa H
JIaTYUKA TEMIIEPATYPHI.

OneIThl MO HAOJIIOEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, KUIKOCTEH H
TBEPIBIX TEIL.

OmnpeneneHue AaBleHUs BO3yXa B OJTOHE HITPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUS BO3JyXa OT €ro o0béMa H
TEMIIEpaTyphl.

[IpoBepka TUNOTE3bl TUHEHHOW 3aBUCUMOCTH JIJTMHBI CTOJOMKA JKHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wu3MeHEHUs BHYTPEHHEH DHEpruM Tejla B  pe3yJibTare
Terionepeaayr U paboThl BHEITHUX CHUJI.

HccnenoBanne sSBIACHUS TEIJIOOOMEHA TPU CMENIMBAHUU XOJIOAHOW W
ropsiyer BOJIBL.

Onpenenenre KOJIMYECTBA TETUIOTHI, MOTYYEHHOTO BOJOW MPH TETUIOOOMEHE
C HarpeThIM METAJUTMYECKUM LUIUHIPOM.

OmnpeneneHne MOIHOCTH TEIUIOBBIX MOTEPh (3akoH HeloToHa-Puxmana).

Onpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBRA.



HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHue OTHOCUTEIBHOMN BIAXXHOCTH BO3IyXa.

OnpeneneHue yAelIbHON TETUIOTHI TJIaBICHUS JIbJIA.

Pazngen 7. diekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUUECKUX 3apsiaoB. BzaummopeiicTBhe
3apsKEHHBIX Tell. 3akoH KynoHna.

OnekTpuueckoe mnoje. Hanpspk€HHOCTH asnekTpudeckoro mofs. [lpuHiun
CYNEPIIO3ULIUU IEKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyecKux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUAN 3apsi.
Crpoenne aroma. IIpoBOIHMKH, HIHMAJIEKTPUKA ¢ TOJYHNPOBOAHUKH. 3aKOH
COXPAaHEHHUS ANEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECCTBOBAHUS JJIEKTPUYECKOTO TOKAa.
W cToYHUKH TIOCTOSITHHOTO ToOKa. JIeWCTBUS AJIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B METAJIJIaX, KUIKOCTIX U razax.

OnekTpudeckas nenb. Cuia Toka. DNEKTPUYECKOE HAIPSIKEHUE. AMIIEPMET
Y BOJIBTMETP B LEMHU MOCTOSSTHHOTO TOKa. CONMPOTUBIICHUE MPOBOJHUKA. Y IEITBHOE
COINIPOTHUBIICHUE BellecTBa. 3akoH OMa st ydyacTka nend. [locienoBarenbHoe u
napasuielibHoe coequHEHnE MPOBOAHUKOB. DJC B 1lenu MOCTOSHHOTO TOKa. 3aKOH
Oma mna nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3IEKTPUUYECKUX
uenen. HenrHelHbIe SJIEMEHTHI.

Pabota ¥ MOIIHOCTH SJEKTPUYECKOrO TOKa. 3akoH Jlxoyns-JleHua.
DnexkTpudecKre ey U MOTPEOUTENH ISKTPUIecKor sHepruu B O6bITy. KopoTkoe
3aMBbIKaHHE.

[TocTtosiHHbIE ~ MarHuThl.  B3auMomelcTBHE  TOCTOSSHHBIX ~ MArHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE JJIs1 KU3HU Ha 3eMIie.
OmnbiT Opcrena. MarHutHoe moJie JJIEKTpUYecKoro Toka. OnbelT  Awmrepa.
[IpumeHeHne BIEeKTPOMAarHUTOB B TEXHUKE. JIeWCTBME MAarHUTHOrO IOJs Ha
npoBoAHUMK ¢ TokoMm. Cuia Awmmnepa W omnpeAesneHUE €€ HamnpaBJICHUS.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. M CMoyib30BaHME 3IEKTPOJABUTATENICH B
TEXHUYECKUX YCTPONUCTBAX U HA TPAHCTIOPTE.

OnbiTel Dapajnes. SIBieHre dIEKTpOMAarHuTHON MHAyKIuuU. [IpaBuio Jlenna.
DIIeKTporeHeparop. Cnoco0b1 MOy YEHUS AIEKTPUYECKOU SHEPIHUH.
DNEKTPOCTAHIIMK Ha BO300HOBIIEMBIX HCTOYHHKAX DHEPTHH. DKOJIOTHUYECKHE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC AJIEMEHTHI U AJICKTPOMOOMIIH.

Jlemoncmpayuu.(C MCNI0JIb30BaHUEM LIMPPOBOro M aHAJIOTOBOI'0
060pyAo0BaHMA HeHTpa «Touka pocTa»)

DIeKTpu3anus Tej.
JIBa pozia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTPOUCTBO U ACHUCTBUE IIEKTPOCKOIIA.



DNeKTpocTaTUieCcKast HHAYKIHS.
3aKOH COXPAHEHUS JIEKTPUYECKUX 3apSAI0B.
MopenupoBaHue CHIOBBIX JIMHUM 3JIEKTPUYECKOIO IO C ITOMOUIBIO
OyMa>KHBIX CYJITAHOB.
[IpOBOAHUKH U TUDIICKTPUKH.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKHUM TOK B KUJIKOCTH.
["a30Bblii pa3psia.
W3MepeHne CUITbl TOKa aMIIEPMETPOM.
N3mepeHne 31eKTPUIEeCKOro HanpsKeHHsI BOIBTMETPOM.
Peocrar n MarasuH COpOTUBIIEHUN.
B3anmoieiicTBrE MOCTOSIHHBIX MAarHUTOB.
MopennpoBaHue HEBO3MOKHOCTHU Pa3I€IEHUS MOJIHOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TIOJIEW MOCTOSHHBIX MarHUTOB.
OnsIT Dpcrena.
MarauTHoe 1oJje Toka. DJICKTPOMArHUT.
JlelicTBME MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
OmneiTer apanest.
DJIEKTPOTrE€HEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnuie padomut u onvimel. (C UCNOJIb30BaAHUEM
M (PpPOBOro U aHAJIOrOBOro 060PYyAOBaHMA LleHTPa «Touyka pocTa»)

OnpiTel 1O HAOJMIONEHUIO DJIEKTPU3AIMU TeJl MPU CONPUKOCHOBEHUU U
WHIYKIHUEN.

HccnenoBanre NEUCTBUS DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM LIETTH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHUJTBI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS! Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COIMPOTHBIICHHUS
MPOBOJHUKA OT €ro JITMHBI, IUIOIAU MTONEPEYHOr0 CEYEHU U MaTepHaa.

OmnpeneneHue y1eabHOTO CONMPOTUBICHUS MPOBOIHUKA.

[IpoBepka mpaBuia CJIOXKEHUS HANPsDKEHUM TIpU  TMOCIEN0BATEIHLHOM
COEJIMHEHHH JIBYX PE3HCTOPOB.

[IpoBepka mpaBwiia Jid CHUJIbl TOKAa NpPU MAapauieIbHOM COEIUHECHHUH
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBICHHSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.



[IpoBepka BeinoaHeHUs 3aKkoHa OMa /1715 TOJIHOM 1IENH.

W3yyeHue BOJIbTAMIIEPHBIX XapAKTEPUCTHK HEJIMHEWHBIX JIEMEHTOB (JaMIIbI
HaKaJIMBAHMS WX MTOJIYITPOBOJHUKOBOIO TMO/A).

Omnpenenenne paboThI IEKTPUUECKOTI0 TOKA, UAYILIETO YEPE3 PE3UCTOP.

OmnpeneneHne MOIHOCTY IEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ HarpeBaTesns.

HccenenoBanre MarHUTHOTO B3aWUMOICUCTBUS IIOCTOSIHHBIX MarHUTOB.

N3y4yeHre MarHuTHOTO MOJISl TIOCTOSHHBIX MarHUTOB IIPHU UX OOBEINHEHUU U
paszeneHuu.

HccenenoBanue NEHCTBUS JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY .

OnebITHI, AEMOHCTPUPYIOIIHME 3aBUCUMOCTD CUJIbI B3aUMOJEHCTBUSA KaTYIIKH C
TOKOM W MarHuTa OT CWJIBI M HaIpaBJCHUs TOKA B KaTyWIKE W OT HaJW4us
(OTCYTCTBHUS) CEpJCUHUKA B KaTyIIKE.

M3ydenne nerucTBUsI MarHUTHOTO I10J1s1 HA IIPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATEIS.

N3mepenue KII/ amekTpoaBUTaTeIbHON YCTAHOBKH.

OmeITEI IO  KCCIIEOBAHMIO  SIBJICHUS JJIEKTPOMAarHUTHOW  WHAYKIWHU:
UCCIICIOBAaHUE U3MEHEHUI 3HAYECHUS U HAIIPABJICHUSA UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannuyeckue siBJIeHMS.

Mexannueckoe JBrkeHue. MarepuanbHas Touka. CrnocoObl OmMuCaHUS
MEXaHUYECKOTO JABWKEHUS: TaOJIMYHBIN, rpaduueckuil, aHanutudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKEHUS.

BekTopHble BEIMYUHBI, OIIEpALIMU C BEKTOPAMHU, IPOEKIUH BeKTopa. Pannyc-
BEKTOP MATEPHAIIBHOW TOYKH, NEPEMENIEHNE Ha IUIOCKOCTH. PaBHOMepHOe
NpSAMOJMHEWHOE JBWXKeHue. HepaBHOMEpHOE TNPAMOJIMHEWMHOE JBUKEHHUE.
Cpennsis 1 MTHOBEHHAs CKOPOCTh TeJIa MPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHHUE. Y CKOPEHHE
cB0OOHOTO MagaeHus. OnbIThI [ anwes.

['paduyeckas uHTEpIIpeTalusl YCKOPEHUsI, CKOPOCTH, MPONIAECHHOTO MYTU U
MepeMENICHUS ISl TPSAMOJIMHEMHOTO JBUKEHUS.

JIBrokeHue Tena, OpOIEeHHOTO MO/ YTIIOM K TOPU30HTY.

JIBrkeHHE 10 OKPYKHOCTHU. JIMHENHHAss CKOPOCTh, YIII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa OOpaIlieHus Mpyu paBHOMEPHOM JBUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOPEHUE MPHU IBUKECHUU 110 OKPY>KHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIASA CUJIA.

[TepBeiit 3ak0oH HproTtona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMIT CynepnO3UIIUU CHIL.



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHUS CKOJIbXKEHUS, CHIIa
TpEeHUs MOKOsI, Ipyrue Buabl TpeHus. Koadduunent tpenus.

JIBr>KEeHHME T O OKPYKHOCTH IO IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnu m noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENbHBIC
amnmapartbl, CyJa Ha TMOJBOJIHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIISIX. [IBMKEeHHE Moe3/ja Ha MAarHUTHOM MOAYIIKE.

Cuna TSHKECTM M 3aKOH BCEMHUPHOTO TATOTEHMS. J[BH)KEHHE Teln BOKpPYD
IpaBUTAIIMOHHOTO IeHTpa (B ToM uwucie 1iaHer Bokpyr Comnna). Ilepsas
KOCMHYECKAsi CKOPOCThb. HEBECOMOCTh M MEpETpy3KHU.

PaBHoBecue maTepuanbHON TOUkH. AOGCONMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. L{eHTp TsxecTH.

Nmnynee Ttena. M3mMeHeHue wummynbca. HMnoynsc cuibl. YOpyroe u
HEYNpyroe B3aUMOJEHUCTBUE. 3aKOHbl H3MEHEHUS U COXPAHECHHUS HMILYJIbCA.
PeakTuBHOE BUXKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpruu U padoThl. [loTeHInanbHas SHEPTUs Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEpPrus cxxaTon npykuHbl. Kunernueckas
sHeprud. Teopema O KMHETUYECKOM SHEPrHH. 3aKOH WU3MEHEHMS U COXPaHEHUS
MEXaHUYECKOMN SHEPTUH.

Jlemoncmpayuu. (C UCNoJIb30BaHUEM LM PPOBOI0 U aHAJIOTOBOTO
060pyAoBaHMA LleHTPa «ToYKa pocTa»)

HabGmrogenne MexaHMYeCKOro JABUKEHHUS Tela OTHOCUTEIBHO Pa3HBIX Tel
OTCYETA.

CpaBHeHuE NyTed M TPACKTOPUN JBUXKEHHUS OJIHOTO W TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3Mepenne CKOPOCTH U YCKOPEHUSI IPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanne Mpu3HaKoOB PABHOYCKOPEHHOTO JBUXKEHUS.

HaOnronenune ABUKEHUsI TeJia M0 OKPYKHOCTH.

Halnroenre MeXaHMUeCKUX SBJICHUM, MPOUCXOMSIINX B CUCTEME OTCUéTa
«Temexka» 1pu €€ PAaBHOMEPHOM M YCKOPEHHOM JBUXECHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKH.

HabGmronenune paBHOBECHUS TeJl, CBOOOTHOTO TMaJeHUsI, KOJIeOaHUsI MasTHUKA B
MHEPIMATIbHBIX CUCTEMAX KaK MOATBEPKICHUE MPUHITUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHUS T€JIa OT €r0 MACChl M JCHUCTBYIOIICH HA HETO CHUJIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TETI.

H3mMeHeHune Beca Tena npyu yCKOPEHHOM JIBUKEHHH.

[Iepenaua uMiryJsibca mpu B3aUMOJICHCTBUU TEIL.

[IpeobpazoBanusi IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue uMITyJIbca npu abCOJIFOTHO HEYNPYTOM B3aUMOJIEHCTBUU.



CoxpaHeHre UMIYJIbCA MPU YIIPYTOM B3aUMO/ICHCTBUMU.
HaOnronenune peakTUBHOTO JBUKECHUS.
CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.
CoxpaHeHure dHEpruu pu ABUKEHHUH TeJIa MOJ ACMCTBUEM IIPYKHUHBI.
Jlabopamopnuie pabomel u onvitmal. (C UCNOJIbL30BaAHUEM
11 ppoBOro ¥ aHAJIOrOBOro 060pyA0BaHuUS LeHTPa «ToyKa pocTa»)

KoHcTpynpoBaHue TpakTa [l pa3rOHa M JAIBHEHIIErO0 PaBHOMEPHOTO
JBM>KCHUS IIAPUKA WIINA TEIEKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHSI OpycKa WM JIBHXKCHHS
HIapPUKA 10 HAKJIOHHOW INTIOCKOCTH.

OmnpeneneHne yCKOPEHUs TeJla MPHU PABHOYCKOPEHHOM JBHXKEHUH IO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka TMIOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBUKEHUH 0€3 HAa4aJIbHOU
CKOPOCTH MyTH OTHOCATCS KaK P HEUETHBIX YUCET, TO BpEMEHA OJUHAKOBBI.

HccnenoBanuie NBHKEHUS Tella, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTH  CUJIbI  TPEHUSI CKOJIBKEHUS OT  CHUJIBI
HOPMAJIBHOTO JIaBJICHUS.

Omnpenenenue kKodphuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOSHUKAIOLIEN B IIPYKUHE, OT
CTeTNeHU eQopMalliy MPY>KUHBI.

OmnpeneneHue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHUU Teja IO
TOPU30HTAIBHOM MTOBEPXHOCTH.

Onpenenenne pabOThl CUJIBI  YNPYTOCTH TMPU  MOABEME Tpy3a C
WCITIOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

Pa3nen 9. Mexann4yeckue KoJie0aHusi M BOJIHbI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: TIepuo,
4acToTa, aMIUIUTyAa. ['apMoHUYeckue KoJjiebaHus. 3aryxaromme KojaeOaHusl.
Brinyxaennsie konebanus. Pe3onanc.

Maremarnueckui M NOPYKUHHBIA MasTHUKU. [IpeBpamieHue sHeEpruu npu
KO0JIEOATEIILHOM JIBUKEHUH.

Mexanuyeckue BOdHBL. IIpogonbHbIE W TIONEpedHble BOJHBL. (CBOWMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHnus u qudpakius. J[JTmHa BOTHBI M CKOPOCTH €€
pacnpocTpaHeHusi. MexaHu4eCKUe BOJHBI B TBEPJOM TEJI€, CEUCMUYECKUE BOJIHBI.

3Byk. PacnpocTpaHeHue U OTpaxkeHHE 3BYyKa. ['pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WMudpasByk u ynbTpasByk. Hcnonab3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.



Jemoncmpayuu.(c icnoib3oBaHueM M PPOBOTo M aHAJIOTOBOTO
060pyaoBaHMs eHTpa «Touyka pocTa»)

HaGmonenue koneGaHuii Ten MOJA JACUCTBUEM CHJIBI TSXKECTH U CHIIBI
yOPYTOCTH.
Habnronenue kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHYKIECHHBIX KOJIEOAHHUM U pe30HaHCa.
PacnipocTpaneHue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
Hab6monenue nntepdepennnu u qudpakiuy BOJIH Ha MOBEPXHOCTU BOIBI.
Habnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnuie pabomel u onvtmal. (C NUCNOJIb30BaAHUEM
M (PpPOBOro U aHAJIOrOBOro 060PYAOBaHMA LleHTPa «Touka pocTa»)

OmnpeneneHue 4acToThl U MEPUOIa KoJeOaHU MaTEMaTUYECKOTO MasiTHUKA.

OmnpeneneHue 4acTOThI U MEPUOAA KOJICOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH Tepuoja KojaeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH NIEPUOJA KOJIEOAHUH MPY>KMHHOTO MasTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH Mepuoja KoieOaHuil rpys3a, MOJBEIICHHOTO K
JIEHTE, OT MacChl Tpy3a.

OnBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTH TIEPHOJIa KOJIEOAHUN MPYKHHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepeHne yckopeHusi CBOOOHOTO MaieHHUs.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHhIX BOdH. Illkana siekTpoMarHUTHBIX BOJH. Hcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3u. Panmosokanus. Kocmuueckas
CBS3b.

OnekTpoMaruuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOWCTBa
cBeTa: uHTephepeHITs U TUPPaKIus.

Hemoncmpayuu.

CBoiicTBa PJIEKTPOMArHUTHBIX BOJIH.

HNurtepdepenius u nudpaxius cBera.

Jlabopamopnsie pabomel u onvimel.

N3yueHne CBOWCTB JJIEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOHJIBHOTO
tenedoHa.

[IpoBeneHue ONbITOB 1O HAOIIOACHUIO UHTEPPEPEHIIMH U TU(PAKIIMK CBETA.

Pa3pen 11. CBeToBbIE IBJICHUS.



JlyueBas MoJlenb CBe€Ta M TE€OMETpUYecKas onTuka. VCTOYHHMKHM CBeTa.
[IpsmonuueiiHoe pacnpocTpaHeHue cBeta. 3armenuss ConHna u o JIyHbL
Otpaxxenune cBeta. [lnockoe 3epkano. 3akoH oTpaxeHus cBera. lloctpoenue
U300pakeHUi, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npenomiieHus: ceera. [lonHoe oTpakeHue cBeTa.
Hcrnonb30BaHuE MOJTHOIO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xom nywyer B JwmH3e. DopMmyna TOHKOW JuH3bL [locTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOM JHMH30M. OnTuyeckas cucrema
doToanmapata, MHUKpOCKONa M Tejeckona. [ma3, Kak onTuyeckas cucrema.
Bim30pyKOCTh U 1aTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbloToHa. CrokeHue
CIEKTpaJbHBIX UBETOB. JlMcnepcus cBeTa.

Jlemoncmpayuu. (C UCoib30BaHUuEM LM PPOBOT0 U aHAJIOTOBOTO
000pyAoBaHMA HeHTpa «Touka pocTa»)

[IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenune n300paxeHuit B IIIOCKOM 3€pKajie.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop ydeit B coOuparoriei JInH3e.

XoJ Jiy4er B pacCEeUBArOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JIMH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

Monens riasa.

Paznosxenue 6enoro cBeta B CIEKT).

[Tomyyenue 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopnuie pabomut u onvimel. (C UCNOJIb30BaAHUEM

1 ppoBOro ¥ aHAJIOTOBOIr0 000pPyAOBaHUA LeHTpPa «Toyka pocTa»)

HccnenoBanre 3aBUCUMOCTH yTJia OTPAKEHHs] CBETOBOTO Jiyda OT yria
najicHUsI.

N3yuenue cBONCTB N300pakeHUsI B IJIOCKOM 3epKalie.

HccnenoBanre 3aBUCMMOCTH yTJjla IPEIIOMJICHHUS OT yTJia MajieHNus CBETOBOTO
Jy4a Ha TPAHUIIE «BO3yX—CTEKIION.

[Tomyyenune n300paxxeHut C MTOMOIIBI0 COOMPAOIICH JTUH3HI.

Omnpenenenne (GOKYCHOTO pPACCTOSHUS M ONTHYECKOW CHIIBI COOMPAOIICH
JIUH3HL.

OMnBITHI TIO PA3JIOKEHHUIO OCJIOTO CBETA B CIIEKT].



OneITEl IO BOCHPHATHIO IBETAa NPEIMETOB MPU WX HAOIIOACHUHM depes3
I[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NoriomeHne cBeta aroMoM. KBaHThI. JIMHETUaThle CEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpOeHUE aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpaieHus. [lepron nmomypacnana aToMHbIX sAep. [elicTBue paanoakTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3Mbl. 3alIUTa OT PAIUOAKTUBHOTO U3ITyUECHUSI.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl U 3Hepruu. Peakiuu cuHTe3a U
nenenust sapep. Mcrounmku sHeprum ConHua u 3BE3N. SnepHast >HEpreTHKa.
DKoJioruueckue mpoodIeMbl SIACPHON YHEPTETUKH.

Jlemoncmpayuu. (C UCoib30BaHUuEM LM PPOBOT0 U aHAJIOTOBOTO
o6opyAoBaHMA LeHTpa «To4yKa pocTta»)

CrexTpbl U3Ty4YeHUS U TOTJIONIEHUS.

CrexTpsl pa3Iu4HbIX a30B.

CnekTp Bogopo/a.

HabGnronenue TpekoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3UPYIOIIUX U3TyYCHUH.

Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOILYKTOB.
Jlabopamopnuie pabomut u onvimel. (C UCNOJIb30BAHUEM

M (PpPOBOro U aHAJIOTOBOro 060PYAOBAaHMA LleHTPaA «ToYKa pocTa»)

HabnrofaeHue CIuTONIHBIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUICHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE DHEPTHH YACTUIIBI TT0 TOPMO3HOMY TYTH
(o dhoTtorpadusam).

W3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAOINI MOAYIb.

[ToBTOpHUTENHEHO-0000MAOIINNE MOAYJIb TIPEAHAZHAYCH /U CHCTEMAaTH3aIu!
U 0000mIeHWS  TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPH W3YYCHUH BCEro Kypca (U3WKU YIIIyOJIEHHOTO YPOBHS, a
TaK)Xe JIS TIOJITOTOBKM K OCHOBHOMY TOCY/TapCTBEHHOMY 3K3aMEHY 110 (PU3HKE.

B mpomecce wu3ydeHHs JaHHOTO MOMYIS PEATM3YIOTCA W IMOJTy4aroT
JnanbpHeiee pa3BuUTHE y4eOHbIE JCHCTBHUSA, O0OECTeUMBAIONIUE JOCTHXKECHUE
NPEIMETHBIX ¥ METANpPEJAMETHBIX pPe3yJbTaTOB OO0ydYeHUs, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTU: OOBSICHEHNE U ONMCAHUE SIBJICHUI HA OCHOBE
pUMEHEHUsT (U3MYECKUX 3HAHWM, WCCISAOBATEIbCKUE NEHWCTBHS (BBIIBHKECHUE



TUIIOTE3, MMOCTAHOBKA LEIM U IUIAHHUPOBAHUE HMCCIEIOBAaHUS, aHAIW3 JaHHBIX U
MOJIyYEHHUE BBIBOJIOB).

[IpenmoutuTenbHON  QOpPMON  OCBOCHHS MOMYNS SABISAETCS MPAKTUKYM,
IIporpamMma KOTOpOro BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMuYHbIM pasfesiaM M TeMaM Kypca
¢u3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLINX COJIEPKaHUE PA3HBIX Pa3/IeioB;

BBITIOJTHEHHE JIAOOPATOPHBIX PabOT M OMBITOB (BKIIIOYAsi paOOTHI M OMBITHI U3
HNepeyHell K pas3aenaM Kypca) B YCIOBUSIX CAMOCTOATEIBHOTO IJIAHUPOBAHUS
IIPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBIIIOJIHEHHE MTPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYNIIOBBIMU UM UHIMBUYAJIbHBIMU [IPOEKTAMHU, CBS3aHHBIMU C
coJiep>KaHUEM Kypca (PU3UKH.

N3ydeHne mMOBTOPUTEIHLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
IIPOBEICHUEM JHArHOCTUYECKON padOThl 3a Kypc (PU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3aJaHus Pa3sHOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBINOIHEHUS
JUarHOCTHUYECKON pabOThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTH O0YYaIOLIUXCs
K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHy 10 (Qu3uKe, a TaKke
CBUJETENBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs
y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONIUME JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHKCHUSM POCCUNCKUX YUEHBIX-(DU3HKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIBHOCTH
Y4YEHOrO;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKU: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4yHO20 NOZHAHUA:

OCO3HAHUE IIEHHOCTH (U3NUYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTaBIAIOLIEH
KYJIbTYPHI;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BaTEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06ba u IMOUUOHATLHO20 O1AZONOYUUA:

OCO3HAaHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJCKTPUYECKUM W TEIUIOBBIM OOOpYJOBaHHEM B
JIOMAIITHUX YCIIOBHSIX;

c(hOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YejaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE yYacTH€ B pPEIICHHM MPAaKTUYECKUX 3a7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMM;

UHTEPEC K MPAKTUYECKOMY M3yUEHUIO MPodhecCuid, CBSI3aHHBIX ¢ (PU3UKOMH;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlM HAa TMPUMEHEHHE (PU3MUYECKHX 3HAHWUU JIS PEIICHUS 3a7ad B
00JaCTH  OKpy’Karomieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIICHKA UX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aTBHOTO XapaKTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K UBMEHANOUWUMCA YCI08UAM COUUANLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTU 4epe3  MPaKTHYECKYIO
NEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHWM, YMEHHH (opmylInMpoBaTh
UJIEH, TIOHATHUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHMU;

CTPEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS HAa OKPYXKAIOIIYI Cpexdy,
BO3MOYKHBIX TJI00QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTre OcBOeHHS THporpamMMmbl 1Mo (U3MKE Ha ypPOBHE OCHOBHOTO
oOwiero oopazoBanus y o0ydaronierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUEOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JCWUCTBUSA,  PETYJISTHUBHbBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble jornueckue aAefcTBu:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(ssBNIEHMI ), KJTaCCU(PULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOJTFOICHHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIEC CBS3U TPH HW3YYEHUU (DU3NICCKUX
SBJICHMM M TIPOILIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUII HHCTPYMEHT MTO3HAHUS;

IPOBOJUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMXHBIN
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTh MH(OPMAIIUIO, TTOTYUYECHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (HOpMYyIHpOBaTh OOOOIIECHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yUeOHOH (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(OpPMAILIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yUHUTENIeM Uil CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECIIOXKHBIMH CXEMaMHu,
JyarpaMMamu, MHOM TrpaduKoil 1 1X KOMOMHALIUAMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

B XO0JIe OOCYXJeHHs ydeOHOro maTepuana, pe3yJbTaToB JIa00paTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJTaeMOW TeMbl U
BBICKA3bIBaTh WJEH, HALEJICHHbIE Ha PEIICHHE 3aJa4d U [OAJEpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYX ACHUSIMHU APYIMX YYAaCTHUKOB AUAIIOra,
OoOHapy’KHUBaTh pPa3IMuME U CXOJCTBO MO3UIIHI;

BBIPAKATh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATh PE3YJIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATD [EJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJIaTh IPOLECChl U Pe3yJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWUHHPYS CBOM MACWUCTBUS C JAPYTUMH YICHAMU
KOMAaH/IbI;

OLICHMBaTh KayeCTBO CBOEr0 BKJaJa B OOMIMHA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHS.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHIX, TPEOYIOTUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, PUHSATHEC PEIICHUSI B TPYIIIIC, MPUHATHAE PEIICHUH TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJITOPUTM pelieHUs (PU3NUECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIpeIjiaraéMbie BApUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluu M Tpe/jIarath IjiaH e€ N3MCHCHHUS,

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTHXKEHHS])  PE3yJbTaToOB
NeSTeTbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IICJIM U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro Yes0oBeKa B XOJE CHopa WM JTUCKYCCUM Ha
HAy4YHYIO TeMY, IOHUMATh MOTHBBI, HAMEPECHHS U JIOTHKY JIPYTOTO.

MPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NUICCKUX 3a7ad WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJIBTATHI

K xoHniy o0y4ueHus ¢ 7 kaacce npeaMeTHbIE pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



WCITOJIB30BATh MOHATHUS: (PU3NYECKUE W XUMHYECKHUE SBIICHUS, HAOIIOEHUE,
DKCIIEPUMEHT, MOJIeb, THUIOTE3a, CAWHMIBI (U3UYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHhIE COCTOSHUS BemiecTBa (TBEPIOE, KHIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYyIOWAs cuj, aedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIIAIONIUECS COCY/IbI;

YBEPEHHO pa3nu4arh sBiieHus (Auddy3ns, TEMIOBOE IABMKCHHE YaCTHI]
BEII[ECTBA, PABHOMEPHOE JBWIKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHUE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3aKPEIUIEHHONW OChIO BpAILICHUS,
nepeaaya JaBlieHUs TBEPIBIMU TeJIaMH, >KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHHE; TJIaBaHKE TEJl, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh — TPOSBICHHE  M3YYECHHbIX  (U3HYECKUX  SIBJICHUH B
OKpY’KaroleM Mupe (B TOM 4YHcie (PU3nuecKkue sIBICHUSI B MPHUPOJEC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTH, TPEHUS, YIPYTOCTH B MPUPOJAEC U TEXHUKE, BIUSIHUE aTMOC(EPHOTO
JIABJICHUSI Ha JKUBOM OpraHW3M, IUIaBaHUE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM TEPEBOJUTH MPAKTUUYECKYIO 3aJady B y4eOHYIO, BBIICIATH CYIIECTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKHUE SIBJICHUS, UCIOJb3YS
dbu3nyeckue BeIWYUMHBI (Macca, O0BEM, INIOTHOCTH BEIIECTBA, BpPEMS, ITyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIA TSDKECTH, BEC Teja, Cujla TPEHUS,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJI0A >KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbl, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETUYECKAsi U TIOTCHIIMAIbHASI DHEPTUSI ), IPU
OMMCAHUH TPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIIOJIh3YEMbIX BEIWYUH,
uxX O0OO3HAUCHUS U EJUHUILI (U3UYECKUX BEIUYMH, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMHU BEIUYUHAMU, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu3oBaTh CBOMCTBA Tel, (UBUYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUjia CI0KEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIIO pPaBHOBecHs pbryara (0i0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHHsS MEXaHMYECKOW HSHEpPruu, NpU STOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alHMCBhIBATh €ro MaTeMaTHYECKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3NUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATh IPU STOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUA, IPUMEHITh (PUINIECKUE MOJEIH JIJIsI OOBSICHEHHUS
(bu3NYECKUX MPOIIECCOB U PEIICHUS yUeOHBIX 3a/1a4;

OOBSCHATH (PU3UYECKHUE SIBICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyalUd MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, W peliarh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCIE TpeOyIOUIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEepHBIX 3HAYCHUN (U3NYECKUX BEJIUYUH, MPU STOM BBIOMPATH aJIEKBATHYIO
(Gu3MYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IENOYKYy PpacCyXJIEHUH C ONOpOod Ha M3yYEHHbIE CBOWCTBA
(Gu3nyeCKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 NEHCTBUS) MO M3y4yaeMbIM TeEMaM Kypca
¢busuky, BeIOMpas aJeKBaTHYIO (PU3NUECKYI0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U GopMyII, CBA3BIBAOMINX (U3NYECKUE BEIMUMHBI, 3aMCHIBATH KPAaTKOE YCIOBHE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEJOCTAIOLINE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyd, MHCIOJIb30BATh
CTIPaBOYHBIE JaHHBIC, MMPOBOJUTH MAaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (DU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHUHBI, MOJYYCHHOW MTpPH pPEUICHUH
3a]a4H;

pacrno3HaBaThb MpPOOJEMBI, KOTOPbIE MOYHO pEUIMTh MpPU OMOULIH
buznyecKux METOAOB, W TpejIaraTb OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  UCCICIOBAHMS  pPAclo3HABaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), MHTEPIPETUPOBATH NOJYUYEHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (GPU3UYECKUX SIBICHUN WK (QU3MIECKUX
CBOMCTB Tenl (nuddy3us, TEMIOBOE PACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJCUCTBUU TeJ, Mepenavya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, IEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATh MPEANONOKEHHE (TUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOACHUH, CAMOCTOSTEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyoBaHus U GOPMYITUPOBATH BHIBOJIBI,

NPOBOANTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tesa, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHHUS CKOJBXECHMS, JaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOLIas Ha MOTPY>KEHHOE B >KHUJKOCTh
TEI0, KOAI(PPUIMEHT TOJIE3HOrO0  JEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MNPUOOPOB, 0OOCHOBBIBATH BHIOOD
MeToJla W3MepeHus, (UKCUPOBATh IMOKa3aHUs NPUOOPOB, HAXOAUTH 3HAUYCHUE
U3MEPSIEMON BETMUMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIbHBIE MCCIIEIOBAHUS 3aBUCUMOCTEN
¢u3nyecKuX BETUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CHJIbI TPEHUS CKOJBXEHUS OT CHJIbBI HOPMAaJbHOIO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCHUMOCTH CHUJIbI
TPEHUsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YNPYTrOCTU OT YJJIMHEHHUS
IPYKUHBI, BBITAIKMBAIOLIEH CUJIBI OT O0BEMaA MOTrPYKEHHOW YacTU Tedaa W OT
IUIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJIO0, YCIOBUI IJIaBaHUs TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneMm (GOpMyJIMpoBaTh 3afadyy W TUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIOJIb30BAHUEM HWHCTPYKIUH,
MPEACTABIIATh MMOJYYEHHbIE 3aBUCUMOCTU (PU3NYECKUX BEIMYHMH B BUAE TAOIUL U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JedaThb BBIBOJABI IO pe3yJbTaTaM
VICCJIEIOBAHNS;

coO0aTh MpaBWiIa TEXHUKH O€30MacHoro Tpyna mpu pabdoTe cC
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHUCTBUS MPUOOPOB M TEXHUUIECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecss COCylbl, OapoMeTp, phblyar,
NOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX IMPOIECCOB C OMOPOM Ha WX omucaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (U3UYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONb30BAaTh CXEMBl M CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HHU AJiA OOecredeHus
0e30MacHOCTH MPHU OOpalllEeHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHHUS B
OKpYXarlIen Cpeie;

OCYUIECTBJIATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (HPU3UUECKOTO CONEPKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMyTEM CpPaBHEHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SBJSICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (pu3MUecKkoro coaepikaHus, CIpPaBOYHBIE MaTEpUaibl, PECypChl CETU
WuTepHer, BianeTs npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAaIUU U3 OJIHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMauu (U3NYECKOTO COJICpPKAHHS, B TOM UHCIE
nyOJIMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB HIIM YYEOHBIX
UCCIICOBAHUM, MPU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYEHHBI MOHATUHWHBIN
anmnapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MTPE3CHTAILINECH;

IpU BBINOJHEHUU YYE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 3aJlauaMu, CICIUTH 3a
BBINIOJIHEHUEM IUTaHAa ACHCTBUM, aJe€KBAaTHO OLICHUBATh COOCTBEHHBIN BKJIaa B
NEATEIbHOCTh TPYIIBl, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJCHCTBHUE,
YUHUTBIBASI MHEHUE OKPYXKAIOIIUX.

K koHly oOydeHus ¢ 8 knacce npelIMETHbIE Pe3yJbTaTbl Ha YriyOJIEHHOM
YPOBHE JI0JKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00yYarOIIUXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHUS BEUIECTBA, KPUCTAJUIMYECKUE U
amop(HbIE Tena, HACBIIIEHHBII W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW DSHEPIrUM, DBJIEMEHTAPHBIA JJIEKTPUYECKUM 3apsiji, NPOBOJHUKH,
NOJIyIIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHN ITOCTOSTHHOTO TOKA, AIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNpPU
pElIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/]a4;

YBEPEHHO pa3iinyaTh SBJICHUS (TEIJIOBOE pacClIMpEeHHe (CKaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAYMBAaHUE, KalWUIIPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTaUIM3alMs, KHUIIEHHE, CIOCOObI
Terionepeaayn (TermIonpOBOAHOCTb, KOHBEKIIMS, U3TyUYEHHUE), TEIUIOBbIE MOTEPH,
ANEKTpU3aLUs TeJl, B3aUMOJEHCTBUE 3apsioB, NEUCTBUS DJIEKTPUYECKOIO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJEHCTBUE MArHUTOB, IEHCTBUE MATHUTHOT'O MOJS Ha
IPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHHE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpyXaromeM wmupe (B TOM uucie (U3MYECKUE SIBICHHUS B MPUPOIE:
MIOBEPXHOCTHBIE W KallWJUISIPHBIE SIBJICHHUS B IMPUPOJE, KPUCTAIBI B IPUPOJIE,
uznyuyenue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKUE SIBICHUS B arMocdepe, 3IEKTPUYECTBO
YKUBBIX OPraHW3MOB, MarHUTHOE M0Jie 3eMIIH, JPei( MOIOCOB, pOIb MATHUTHOTO
noyis JUisl KU3HM Ha 3emMjie, MOJSIPHOE CHSHUE), TpPU HSTOM MEPEBOAMTH



NPAaKTUUECKYI0 3a7ady B y4eOHYI0, BBIACNATh CYLIECTBEHHbIE CBOWCTBA
(mpu3Haky) HU3HMUECKUX SBICHMUIA;

OINKCHIBaTh M3YYCHHBIC CBOMCTBA TEN W (U3UYECKUE SIBICHUS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSISI DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yjeibHas TEMJIOEMKOCTh BEIECTBA, YJEJIbHAas TEIIOTa
IUIaBJICHUS, YJElbHas TEIUIOTa NapooOpa3oBaHMs, yJelbHAas TEIJIOTa CropaHus
TOIINBA, KO3 (PUIIMEHT MOJIE3HOTO ACUCTBUS TETUIOBOM MAIIMHbBI, OTHOCUTENIbHAS
BJIQXXHOCTh BO3/yXa, DJIEKTPUYECKHM 3apsi, CUlla TOKa, JIJIEKTPUUYECKOe
HaIpsHKEeHUE, COMpOTHBICHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIEKTPUUECKOE VYAENbHOE COMPOTUBJICHUE BEIIeCTBa, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMKMCAHWHU MTPABHIBHO TPAKTOBATH (GUBHUYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUsI M €IUHULbI (PU3NYECKUX BEIUYMH,
HAXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO (DU3MYECKYIO BEIMUYUHY C JPYTUMU
BEJTMYMHAMU, CTPOUTH TPadUKU N3YUCHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIHYUH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS M IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa, NpUHUMI CYNEPIIO3UIHMH 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nst yyacTka menu, npasuwia Kupxroda, 3akon Oma Ji71s MOTHOMN 1€ , 3aKOH
Jxoyns-JIeHna, 3aKOH COXpaHEHHsI 3HEPIHH, MPU 3TOM pa3auyaTh CIOBECHYIO
(GOpMYIUPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCTbIE (DU3MUECKHE MOJENIU PEATbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJEJATh IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHSITh (U3UUECKUE MOICIHU JJIsl O0BSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEOHBIX 3a/1aY;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCJE TpeOyIoUIMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3NYECKHX BEJIUYHUH, IIPU STOM BBIOMpATH aJI€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO ILIEMOYKY PACCYKIECHUM C OINOPOM Ha M3YYEHHBIE CBOMCTBA
buznyecKux sBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIH;

YBEPEHHO pelllaTh pacuy€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3y4aeMbIM TeMaM Kypca (PU3MKH, BHIOMpas aJieKBaTHYIO (PU3NYECKYI0 MOJAEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (DOpPMYJ, CBA3BIBAIOLIUX (PU3UUYECKHE BEIUYMHBI,
3alMCBIBATh KPAaTKOE YCJIOBUE M Ppa3BEPHYTOE pPEIICHUWE 3a/1ayd, BBISBIATH
HEJOCTaIOUINe WM U30BITOUHbIE JaHHbIE, 00OCHOBBIBATH BHIOOP METOJA PEIICHHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHBIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKre METOAbl PElIeHUs 3a]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJlyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEACNATh Pa3MEPHOCTh
buznyecKoil BeTUYUHBI, MOTYYCHHON MPU PEIICHUH 33/1a4H;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOLIH
(¢u3NYeCKUX METOAOB, M NpeyiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs, B
ONMCAHUM  HWCCJENOBAHMS  PAClO3HAaBaThb  NPOBEPSIEMOE  MPEIIOIOKEHUE
(rumnoTesy), HHTEPIPETUPOBATH MOYYEHHBIN PE3yIbTaT;

IPOBOAUTD OMBITHI [0 HAOIIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KalmWUISPHBIE SIBJICHMS, 3aBUCUMOCTb HaBJICHUS BO3JyXa OT €ro
o0béMa W TeMHepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMUS (HarpeBaHus) IpH
U3Iy4EHHH OT LBETa H3JIydaromeid (MOrJIomAarnieil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIIEPATypbl JKUIKOCTH M IUIOMAIUM €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJNI U B3aUMOJCHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YaJIN3ALMsl MATHUTHBIX MOJIEH ITOCTOSIHHBIX MArHUTOB,
JNEUCTBUS MarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJBUraTesl MOCTOSHHOIO TOKA): (POPMYJIHPOBATH MPOBEPSIEMOE
NpeanojoxkeHue (rumore3y) O  BO3MOXHBIX — pe3ysibTaTax  HAOJIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

IPOBOJUTH TMPSMbIE U KOCBEHHBIE HW3MEPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHas BIAXHOCTb BO3[yXa, CHJIa TOKAa, HAaIpPSKEHUE,
yAenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTHBICHWE IPOBOJHUKA, padboTa u
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3yJIbTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE MCCIEIOBAHNUS 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTH JABJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJIQXKJICHHUS, UCCIIEOBAHUE SIBJIEHUS TEMJI000MEHA IPU CMEIIMBAHUU XOJIOIHON U
ropsiueii  BOABI, 3aBUCUMOCTH CONPOTUBIIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAN TOMEPEYHOr0 CEYEHHS M YACJIBbHOIO COMPOTUBJICHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, NMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIBHOIO U IMAPAJUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C yuuTeneM (OpMyJIMpOBATh 3ajadyy W TUIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
IPEJCTaBISATh MMOJTyYSHHbIE 3aBUCUMOCTU (PU3UUECKUX BEJIMYMH B BUJE TAOIHIl U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JieJaThb BBIBOJABI IO pe3yJibTaraM
UCCJIeI0BAHNUS;



coOoaTh MpaBmwiia Oe30omacHOro Tpynaa mpu padboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHCcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPONpUOOpbl  (IPUMEPBI), MPEAOXPAHUTENH W  HX
NpUMEHEHUEe B OBITY U TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENh MOCTOSIHHOTO TOKA), MUCIHOJIb3Yysl 3HAHHUS O
CBOMCTBaXx (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCTHIE TEXHHUUYECKHE YCTPOHCTBA U HW3MEPHUTEIbHBIC
npudoOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUIPOMETp, JBUTraTellb BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lener ¢
MOCJIEIOBATEIbHBIM W NapaJJICNbHBIM COEIMHEHUEM D3JIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAUYEHMS AJIEMEHTOB JIEKTPUUYECKHUX LIENEH, UCIO0JIb30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YUYEHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB M TEXHOJIOTMYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-NPAKTUYECKUX
3a/1ay;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU M TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUsI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXaroUIEn Cpeie;

OCYIIECTBISTH MOUCK UH(pOpMarmu Guzndeckoro conepkanus B HTepHere,
CaMOCTOSITENILHO (POPMYJIMpYysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWN W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOpPMAIIHIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOI HITH MOXKET OBITh HETOCTOBEPHOM;

UCTIONIb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTrO COAepKaHUs, CIIPAaBOUYHbIE MaTepHallbl, PECYpPChl CETU
WuTepHer, BiaxeTh npuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBbKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  4Wcle MyONMYHO  TPEACTaBISATH  PE3yJbTaThl  MPOEKTHOW WA
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YYCHHbBIN
NOHATUUHBIM  ammapaT  Kypca  (U3UKHA, CONMPOBOXKAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



MIPY BBITIOJTHEHUH yYE€OHBIX TMPOEKTOB M HMCCIICOBAHUN (PU3MUECKHUX TPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIIOJHCHHEM IUIaHA JCHCTBUU U KOPPEKTUPOBATH €TO,
aJickBaTHO OIICHMBATh COOCTBEHHBIM BKJIAI B JACITEIbHOCTh TPYIIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHICTBHE, TIPOSBISAS TOTOBHOCTH
paspemnarh KOHQIUKTHI.

K xonny oOyueHuss ¢ 9 knacce mnpenMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00yYarOIUXCsl YMEHHUI:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTU, MEXaHUYECKUE BOJHBI,
3BYK, HWH(Qpa3ByK U YIJIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJIHBI, PEHTI€HOBCKOE
U3Jy4eHHe, IIKaJla IEKTPOMAarHuTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anbda-, Oeta- U raMmma-
U3ITy4YEeHHsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3UKU IIPU PEUICHUU YUEOHBIX U IPAKTUYECKUX 337124,

YBEPEHHO  pa3iuyaTh  SBJICHUS  (PaBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOHOE TMaJ€HUE TeJl, [BWKEHUE [0 OKPYXXHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPUAIbHOW TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCT,
Kose0aTesIbHOE  JIBKEHUE (FapMOHHMYECKHME, 3aTyXalolllue, BbIHYKJICHHbIC
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacIpOCTpaHEHUE M OTpaKEHUE
3ByKa, UHTepdepeHrs U TUpakius BOJIH), NMPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE€ BHYTPEHHEE OTPAKCHHE CBETA,
pa3ioxeHue Oenoro cBeTa B CHEKTP U CIOKEHUE CIHEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3IyYeHUs]) 1O ONHUCAHMIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SIBJICHHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYECHHbIX  (U3MYECKUX  SIBJICHUH B
OKpYXaroleM MUpe (B TOM yucie (U3NYECKUe SBICHHS B MPUPOJE: NPHIUBBI U
OTJIUBBI, ABWKEHUE TIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(QHUOJIETOBOTO U PEHTTEHOBCKOIO MW3IyYEHHU,
€CTECTBEHHBII paJMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHMOAaKTUBHOE
U3Iy4eHHE NPUPOJHBIX MUHEPAIOB JIEWCTBHE PATHOAKTHBHBIX H3JIyYEHUI Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIICJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (PU3UUECKUE SIBICHUS, UCIOJIb3YS
dusznyeckue BENWYMHBI (CPEAHAs W MTHOBEHHass CKOPOCTh Tela IMpH



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEPEMENIEHUE NMPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  yIJOBas  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOIHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOTO TeJla, UMITYJIbC TEJa, UMITYJIbC CUJIBI,
MOMEHT CHJIbl, MEXaHUUYECKasi paboTa U MOIIHOCTh, HOTEHIMAIbHASI SHEPTHS TENa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CHKATOU MPY>KHUHBI,
KMHETHYECKasi JHEprus, IOJIHAs MEXaHWYeCKas DSHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHAa, CKOPOCTb CBETa, IOKAa3aTelb MPEOMIICHUS
Cpelsl), TMpU ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCITOJIB3YEMBIX BEJIMYMH, MX OOO3HAYEHUS U €IUHULBI (PU3NYECKHX BEIUYHH,
HaXOoJUThb (OPMYJIbl, CBSA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIMYHUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapakTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHUS M  IPOLECCHI,
UCITIOJIb3YSl 3aKOH COXPAHEHUsl SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHMSI, TPUHLIMI
CYNEpIIO3ULIMA CHUJI, HPUHLMI OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIIYJbCa, TEOPEMY O KMHETHYECKOH sHepruu, 3akoH ['yka,
3aKOH bepHyinm, 3aKOHBI OTpaK€HUS U TNPEIOMIICHUS CBETa, (POpPMYJTy TOHKOM
JIMH3BI, TUIAHETAPHYIO MOJENIb ATOMA, HyKJIOHHYIO MOJIEJb ATOMHOTO S/1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UUECKHE MOJEIN PEaJbHBIX OOBEKTOB, MPOLIECCOB U SBIICHUH,
BBIIETISATh IIPU 3TOM CYUIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUH, NPUMEHATh (QUINUYECKUE MOJEIH I OOBSCHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEOHBIX 3a/1aY;

OOBSACHATh (PU3NYECKUE SBJICHMS], MPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMii IpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCJE TpeOyIoUIMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHbIX 3HAYECHUW (PU3MYECKHX BEJIMYMH, [PU 3TOM BBIOMPATH a/IEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO WENOYKY pacCykAeHUH u3 2—3 mIaroB ¢ ONOpOil Ha HU3y4YEHHbIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3yYaeMbIM TeMaM Kypca (pU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIeNb, C HCIOJb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOIINX (PU3NYECKUE BEIIMYMHBI, 3aMIUCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pEILICHUE 3aJauyd, BbBIABIATh HEAOCTAIOUIME WJIH H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOpP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJady, NPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
bu3nYeCKol BENTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyYEHHOM MPH PEIICHUH 3a]1a4H;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecCKuX METOJI0B, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAHWM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumote3y), OILIGHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB Ten (M3ydyeHre BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHMS HMITYJbCa, JCHCTBHE 3aKoHa bepHyiM M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIAa, 3aBUCHMOCTh IMEpHOJa KOJEOAaHWW MPYKHHHOTO
MasiTHUKa OT Macchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MaJbIX KoJieOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHne Oenoro CBeTa B CIEKTP, U3YUEHUE CBOMCTB M300paXeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHMS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3NMyudeHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXKHBIX — pe3ysibTaTaXx  HaONIO/CHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa o0OpyaoBaHUA,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPHU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, Ompeaesss
CpeqHee 3HAaYeHHE M3MEpPSIEeMON BEJIMYMHBI M ONpEAessiss MOTPEIIHOCTb
pe3yibTaTOB TMPSMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO PUOOpa);

MIPOBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
¥ YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT  TPEHUs  CKOJIbKEHUS,
MEXaHMUYecKas paboTa H  MOIIHOCTb, YacTOTa M TEPHOJ  KojeOaHUMU
MaTEeMaTHYEeCKOTO0 W TNPYXUHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHHE
coOuparomied JUH3bI W €€ ONTUYeCKas CHila, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHHs, IUIAHUPOBAThb H3MEPEHUs, CaMOCTOATEIBHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAHOBKY,  BBIYMCIATH  3HAYCHHE  BEJIMYUHBI U
aHAIIM3UPOBATh TMOJNyUYEHHBIC PE3YyJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3yJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHU MpPHU PaBHOYCKOPEHHOM JIBH)KEHUU 0e€3
HAYaJIbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJBHOTO JaBJICHUS, MEpHoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT



JUIMHBI HUTH, OMPEJCICHUE YCKOPEHUS CBOOOJHOTO TAajeHUs, HCCIIECIOBAaHUC
W3MCHEHUS BEJIMYMHBI M HAMpaBJICHUS WHIYKIIMOHHOTO TOKA, 3aBHCHMOCTH yTJia
OTpaXEHUS CBETa OT yria MaJeHUs, yria MPEJIOMJICHUS OT YIjia TaJCHHS
CBETOBOTO JIy4ya, HCCJIEJOBAHHE TPEKOB: HU3MEPEHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY TyTH (110 ¢oTorpadusM)): COBMECTHO C yUHTeIeM (PopMyIupOBaTh
3aJa4y U TUIIOTE3y HUCCIEeNOBAaHUS, CAMOCTOSITENHHO MJIaHUPOBATh MCCIEAOBAHNE,
CaMOCTOATEILHO COOMpATh JKCIEPUMEHTAIBHYIO YCTaHOBKY, MPEACTABISTH
MOJIyYCHHBIE 3aBUCUMOCTH (PU3UYECKHX BEIMYMH B BUJE TaOMUIl U Tpaduxos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIo/aTh MpaBwiia Oe3omacHoro TpyJa mnpu padote ¢ aabopaTOpHBIM
000pyI0BaHUEM;

XapaKTEePU30BaTh MPUHITUIIEI TCUCTBUS U3YUCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOUCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM HAa MX OMHCaHus (B TOM
YHClIe: CHUAOMETP, JATYMKU TIOJOKEHUS, PACCTOSHUS M YCKOPEHHS, pakera,
9XOJIOT, OYKH, MEPHUCKOIN, (oToammapaT, MUKPOCKOI, TEJICCKOM, ONTHYCCKHE
CBETOBOJIBI, CTIEKTPOCKOI, T03WMETp, Kamepa BuiabCoHa), MCHONB3Yysl 3HAHUSA O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMbIE (DU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHYHbIE PUCYHKH W3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
peIeHNr y4eOHO-TIPAKTUICCKUX 3a1ad, ONTHYECKHE CXEMBI ISl TMOCTPOSHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HH I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU M TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUsSI 370pOBbSI W COONIOACHUS HOPM DSKOJOTHYECKOTO TIOBEACHHUS B
OKpYXaroUIEH Cpeie;

OCYIIECTBIISThH MOUCK UH(MOpMaIuu Gpu3nydeckoro cojepkanus B urepHere,
CaMOCTOATEILHO (HOPMYIUPYsI TTOMCKOBBIN 3aMpoC, HAXOJUTh MYTHU OINPEACICHUS
JIOCTOBEPHOCTH TIOJIy4€HHONM HH(OpMAIMM HAa OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTEIBHBIX UCTOYHUKOB;

WCITOJIB30BaTh TIPH BBIMOJHECHUU YUYEOHBIX 3aJlaHUH HAyYHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3NYECKOTO COACpIKaHUs, CIIPABOYHBIE MaTEpPHANIbI, PECYPChl CETU
WNuTtepHeT, BianeTb mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MHCHbMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE
nH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPKAHUS, IMyOJIMIHO
MIPEICTABIIATh PE3YJIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AESTEIHPHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YUYCHHBIM IOHITUWHBIA ammapar u3y4aemMoro



pa3ngena (U3MKK W COMPOBOXKIATh BBICTYIUICHHWE IMpPE3EHTAale ¢ y4eToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauuecTBO 4acoB DJIeKTPOHHBIE
Ne HaumenoBaHue pa3jieioB U
Ipodopuen- | Konrtpoanusie | Ipakrnueckue | (uuppoBbie)
n/m | TeM NPOrpaMmbl Bcero N
TAallHOHHBIH padoThI padoThI o0pasoBaTejbHbIe pecypchbl
KOMIIOHEHT
Pazjen 1. ®usuka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0o MUpa
bubmnoreka IIOK
1.1 ®dusnka — HayKa o oie 2
K HayKa o pHpoA https://m.edsoo.ru/7f416194
b K
1.2 ®du3nyecKne BeITUUHNHbI 4 3 mommorexa 110
https://m.edsoo.ru/7f416194
13 EcTecTBeHHO-Hay4HBIN METO/T ) 1 bu6nuoreka [JOK
' MO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 8
Pa3nes 2. IllepBoHayabHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6nuorexa [IOK
2.1 Crtpoenue BemecTna 2 1
TPOCHHE BELICCTE https://m.edsoo.ru/7f416194
59 JIBi>keHue U B3aUMOJICHCTBUE 4 5 bubnmnoreka [JOK
' YacTUI| BENECTBA https://m.edsoo.ru/7f416194
)3 ArperaTHble COCTOSIHUS | bu6muoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
Hroro no paszneny 7
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
b K
3.1 MexaHn4deckoe IBMKEHHE 10 2 nommorexa O

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



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

but6mmoreka [IOK

3.2 " 9
HEPILIA, MAcca, TUIOTHOCTE https://m.edsoo.ru/7f416194
but6mmoreka [IOK
33 Cuna. B 15
118 BHRT cut https://m.edsoo.ru/7f416194
Wroro no pazneny 34

Paznen 4. /laBiienne TBEPABIX TeJl, JKMAKOCTEH

H Tra3oB

Hasnenue. Ilepenaya

4.1 aBJICHUS TBEPABIMU TEIIaMU 5 bubmmorera OK
) A pA ’ https://m.edsoo.ru/7f416194
JKUJIKOCTSIMH M Ta3aMU
bubmuoreka IIOK
4.2 6
HasiieHue xuKocTn https://m.edsoo.ru/7f416194
bubnuorexa [JOK
4.3 A 5
TMOChepHOe AaBICHHC https://m.edsoo.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 12 bubnuorexa [IOK
' MOIPY>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 28
Pa3nea 5. PaGora n MoHOCTh. JHeprus
bu6anoreka LIOK
5.1 Pa6 6
aboTa M MOTIHOCTE https://m.edsoo.ru/7f416194
bu6anoreka LIOK
5.2 I1 8
POCTHIC MEXQHHIMBT https://m.edsoo.ru/7f416194
bubnunorexa LIOK
. M
>3 SHRAREHEC DHEPEAA . https://m.edsoo.ru/7¢416194
Hroro no paszneny 19

Pa3nea 6. [loBTopuTe1bHO-00001Ia101M I MOYJIb



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

IToBTOpUTENIBHO-

6.1 6
00001IaroNMi MOy b
Hroro no pazneny 6
OBIIEE KOJIMYECTBO HACOB 102 ”

I10 ITPOTPAMME




8 KUIACC

KoaunuyecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB u duekTpoHHbIe (LM (pPOBbLIE)
IIpodopuen- | Konrpoasnbie | IIpakTnueckue
n/m | TeM NPOrpamMmabl Bcero . oOpa3oBaTe/ibHbIe pecypchl
TAallMOHHBI padoThbI padoThI
KOMITOHEHT
Pa3zneua 1. TenyioBble ABJICHUS
11 CTpoeHue U CBOMCTBA 6 bu6muoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 TemnoBrle mpoiecc 33 1 1 6.5
fUIOBBIC TPOLECChT https://m.edsoo.ru/7f4181ce
Wroro no pazneny 39 1
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
DNEeKTpUUECKUE 3apsbl.
2.1 3apsoKeHHBIE TENA U UX 9 1 bubnmorexa HOK
) p . https://m.edsoo.ru/7f4181ce
B3aNUMOIEHCTBUA
ITocTo i DJIe eCKUH
’ TOSIHHBIN JJIEKTPHYECKUI 31 ) ) 10 bubmuoreka [JOK
TOK https://m.edsoo.ru/7f4181ce
2.3 MarxuTtHrle ABIIEHUS 11 2 4 bubmorexa LIOK
https://m.edsoo.ru/714181ce
bubanoreka LIOK
24 ) 7 1 1
JICKTPOMATHITHA HHYIIHA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 58 2

Paspnen 3. IloBTopuTe1bHO-0000111a101IIUIT MOAYIb

3.1

[ToBTOpHTENEHO-0000TIIAFOTITHIT

MOYJTb

5



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

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

22.5




9 KUIIACC

Ne HaumenoBaHue pa3jiesioB u

KoaunuyecTBO 4acoB

JaekTpoHHbIe (HU(POBHIE)

IIpodopuen- | Konrpoabsubie | IIpakTnueckue
n/m | TeM NPOrpamMmabl Bcero . o0pa3oBaTe/ibHbIE pecypchbl
TAUOHHBIH padoTbI padoThI
KOMIIOHEHT
Paznen 1. Mexannuyeckue siBJIeHUs
11 MexaHn4deckoe IBKEHUE B 30 1 4 bubmuorexa [JOK
' CITOCOOBI €T0 OTTMCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B3aumoneiictBue te 18 4
HMOACHETBHE e https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUs 15 1 1 2 nommorexa O
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 63 1
Pasjnen 2. Mexanuyeckne KoJ1e0aHUS U BOJHBI
bu6nmoreka [JOK
2.1 Mexanunyeckue kojeda 8 3.5
NAIHCCIHE Rofebartmt https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckre BOJIHBI. 3BYK 10 1 3 bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 18 1
Pa3nen 3. DiieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIE U 6 bubnuotexa [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3jnen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOHBI pacpOCTPaHEHUS 8 1 2 bubnmnoreka [JOK



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

CBeTa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JI 0 6
HH3BLH OTTHHECKHIE TPHOOPE! https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro cBera B ) bubmuoreka [JOK
) CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 16
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
51 Hcnyckanue U MOrIONeHUe 4 bubnnorexa [HOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 C 5
TPOCHHE aTOMIOTO pa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 s 7
JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 16

Pa3nea 6. [loBToOpuTe1bHO-00001Ia10IIM I MOYJIb

Mexannueckue IBICHUS

bu6mmoreka [IOK
6.1 -0000 7| 6
(noBTOpUTENLHO-0600MmAN N https://m.edsoo.ru/7f41a4a6
MOJTyJIb)
TeruioBbie IBIICHUS BuG 1OK
nOINOTEKA
6.2 OBTOPHUTEIBLHO-0000IIATOIIH 3
(nosTOpuTENHH Haroi https://m.edsoo.ru/7f41a4a6
MOJTyJIb)
DIIeKTPOMAarHUTHBIC SIBJICHUS
6.3 (TOBTOPHUTETHHO-0000IITAOIITU 3 bubmorexa [TOK
) p farom https://m.edsoo.ru/7f41a4a6
MOJYJIb)
6.4 CBeTOBBIC SIBICHUS | bubmuorexa [JOK

(MOBTOPHUTETHHO-0000IITAOIITU

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



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

MOYJIb)

[ToBTOpHUTEIEHO-0000 AN

6.5 4
MOAYJIb
Uroro no pazgeny 17
OBILIEE KOJIMYECTBO YACOB I10 136 26.5

I[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos
0 DJIEKTPOHHBI
pogop e uupposbIe
Ne HeH- Kontpo | Ipakrn | [ara
Tema ypoka o0pa3zoBarten
n/n Bcero TANMOHH | JIbHBIE YecKkue H3y'YeHust LHLIE
18171 padoThI padoTbI
pecypcsbl
KOMIIOHE
HT
1 dusuka — HayKa o npupoze. AsneHus 1
HPUPOJIBI
bubnmnoreka
2 dusnyecKue sBICHUs 1 HOK
https://m.edsoo.
ru/7f41a4a6
PusnyecKue BEIMYUHBL. Pa3MepHOCTS. BHO6§HOTeKa
3 ®dusznyeckue npudbopsl. [lorpenrHoctu npu 1 hutt med
ps://m.edsoo.
MPSIMBIX U3MEPEHUSX
P P ru/7f41a4a6
VYpok-uccnenosanue "M3mepenue
4 JIMHEUHBIX pa3MEpPOB T U IPOMEKYTKOB 1 1
BpeMeHH"
5 JIaGoparopHas pabota "M3mepeHue 1 1
00BbEMa )KUIKOCTH M TBEPIOTO Tena"
6 JlabopaTtopHas pabota "OnpeneneHue 1 1
pa3MepoB MaibIx Tea. Merox psaos”
7 Meroas! Hay4yHOrO 1o3HaHus. OnucaHue |

(bU3NYECKUX SIBICHUN C TOMOIILBIO



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

Mozeen

VYpok-uccnenosanue "[IpoBepka
TUIIOTE3BI: JAIBHOCTH NOJIETA IIAPHKA,

8
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM O0JIbIIe BhICOTA MycKa"
bubmuotexa
Crtpoenue BemectBa. ONbITHI, OK
9 JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE 1
S https://m.edsoo.
BEIICCTB
ru/7f41a4a6
JlaboparopHas padota "OrneHka guamerpa
10 aToMa METOJIOM PSJIOB (C UCIIOJIb30BAHUEM
dbotorpaduii)"
Ypoxk-uccnenoanue "Habmonenue
TEIJIOBOTO pacUIMpeHus ra3oB. OMbITHI IO
1 OOHapy>KEHHIO ICHCTBUS CHIT
MOJIEKYJISIPHOTO IPUTsDKEHU " (¢
“cnonb3oBaHUem LUGPOBOro U aHANOroBOro
o6opyaoBaHUA LeHTpa «Touka pocTan)
bubnuoreka
12 JIBrxenue yactull Bemniecta. Juddysus. HOK
bpoyHOBCKOE nBUXKEHUE https://m.edsoo.
ru/7f41a4a6
VYpok-uccnenoanue "Habmonenue u
13 00BbsiICHEHUE OPOYHOBCKOTO JABMKEHHS U
maddy3un"
14 B3anMonelicTBHE YaCcTHI] BEIIECTBA:
MIPUTSKEHUE U OTTAIKMBAHHE
15 ArperatHble COCTOSIHHSI BEIIECTBA.



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

Oco0EHHOCTH arperaTHbIX COCTOSTHUHN
BOJbI

bubmuotexa
16 Mexanundeckoe nsrxeHue. [1yTh, LHOK
TPaeKTOpHsl, IEPEMELLIEHUE https://m.edsoo.
ru/7f41a4a6
bubnuotexa
17 PaBHOMEpHOE U HEpaBHOMEpPHOE LHOK
nBuxeHue. CKopocTb https://m.edsoo.
ru/7f41a4a6
bubmmotexa
Haxoxienue ckopocTH, IyTU U BpEMEHU OK
18 IIPY PABHOMEPHOM IPSMOJIMHEMHOM a
- https://m.edsoo.
A ru/7f41a4a6
19 JlaboparopHast pabota "Omnpenernenue
CKOPOCTHU PaBHOMEPHOIO JABMKEHUS"
bubnuoreka
20 I'paduku npsmMoarHEHHOTO HOK
PaBHOMEPHOTO JIBUKECHUS https://m.edsoo.
ru/7f41a4a6
21 Pemenue 3amau mo reme "Pacuer cpenneit
ckopoctu"
JlabopaTtopHas pabota "OnpeneneHue
22 CpeIHel CKOPOCTH CKOJIbKEHUS OpycKa
WJIY [IapUKa M0 HAKJIOHHOM MIIOCKOCTH"
3 OTHOCHUTENBHOCTH ABHKEHUS. CIIOKEHUE
CKOpPOCTEH Mpu napaieIbHOM ABMKEHUN
24 [Tonmyuyenue u ananus rpadpuKoB



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

3aBUCHUMOCTH IIYTU U CKOPOCTH ABUKCHUA
OT BpEMCHU

bubnmnoreka
Pemenue rpaduueckux 3aaad no teme
n ]:[OK
25 Mexanuka. PaBHoMepHoe
oIMHCHHOe S—" https://m.edsoo.
MPSIMOJIMHEHHOE ABMKCHU
P ru/7f41a4a6
26 SIBneHue nHepUUU. 3aKOH UHEPLUU
B3anmopencTeue e Kak npuynuHa
7 W3MEHEHUs1 CKopocTh. Macca Tena Kak
Mepa MHEPTHOCTHU TeJia IpH
MOCTYMATEeIbHOM JIBUYKEHUU
)3 VYpok-uccnenosanue "CpaBHEHHE MacC 1O
B3aUMOICCTBUIO Ten"
bubnuoreka
OK
29 IImoTHOCTH BeliecTBa I
https://m.edsoo.
ru/7f41a4a6
30 JIaGopartopHas pabota "Onpeznenenue
MJIOTHOCTH TBEPIOTO Tea"
bubnmnoreka
31 Pemenue 3amau mo reme "Macca Tena. HOK
[InoTHOCTH BemecTBa" https://m.edsoo.
ru/7f41a4a6
10 Cwmecu u criaBbl. [loBepxHOCTHAs U
TUHEHAas TIOTHOCTh
[ToaroroBka K KOHTPOILHOU paboTeE MO
33 TeMe "®Pu3nka — HayKa o IPUPOAE.

HepBOHa‘{aJ'IBHBIe CBCIACHHA 00 aTOMHO-
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MOJICKYJISIPHOM CTPOCHHMH BEIIIECTBA.
Mexanuka"

KonTponpHas padbora no teme "dusnka —
Hayka o npupojie. [leppoHavaibHbIe

34
CBeZICHHs 00 aTOMHO-MOJIEKYJISIPHOM
CTpOCHUU BellecTBa. Mexanuka"
bubnmnoreka
OK
35 Cuna. fBnenue tarotenus. Cuia TSKECTH 1
https://m.edsoo.
ru/7f41a4a6
36 N3o6pakenue cui. Pemenue 3amad mo
teme "OnpeneneHue CUibl TSXKECTH"
bubnuorexa
OK
37 Cuna ynpyrocru. 3akoH ['yka 1
https://m.edsoo.
ru/7f41a4a6
38 Bec tena. U3mepenue cun. Jlunamomerp
Ypok-uccnenoanue "Habmonenue
39 M3MEHEHHUS CKOPOCTH NPHU
B3aUMOJCHCTBUU TeN"
40 Pemenne 3amau mo teme "Cuna
ynpyroctu. Bec tena"
JIaGoparopHas pa6oTa "OnbIThI,
41 JEMOHCTPUPYIOIIUE 3aBUCUMOCTh
pacTspkeHus (aedopmanun) IpyKUHBI OT
MIPUIIOKEHHOMN CHIIBI"
42 Cuna tpenus
43 Cnoxenue cuil. PaBHosielicTByOIIIAs cHUiia bubnmnoreka
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[IOK

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

44

Pemtenue 3amau mo reme "CioKeHUE CHIIL.
PaBHopelicTByomas cua"

45

Pemrenue 3agad mo reme
"Bzaumoneiicteue teii. CUibl B MEXaHUKE"

46

Pemenue 3amau no reme "Cuna tpenus".
Ypoxk-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTU CHIIBI
TPEHMS OT IUIOIIAU COIIPUKOCHOBEHUS"

47

JlaboparopHast pabota "OmbITHI,
JIEMOHCTPHPYIOIINE 3aBUCUMOCTD CHIIBI
TPEHUS CKOJIBKECHUS OT CHUJIBI IaBJICHUS U
XapakTepa CONpPUKACAIOIINXCS
noBepxHocTen"”

48

Pemenne 3amau mo teme
"B3aumoperctue Teia. CHllbl B MeXaHuKke"

49

KonTponbhas pabota no teme
"B3aumopercraue Tea"

50

JlaBiieHre TBEPABIX TeEl

Bubmnoreka
HOK

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

51

Ypok-3kcnepumenT "Crnocoosl
OmpeeNIeHus JaBJIeHUs TBepI0ro Tena'

52

VYpok-uccnenoBanue "3aBUCUMOCTh
JABJIEHUS ra3a OT TeMIeparypsl”
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JlaBieHune »XKuaKOCTe U ra30B. 3aKOH
ITackans (c ucnonbzosaHmem undpposoro u

53
aHanorosoro 060pyAo0BaHUA LeHTpa «TouKa
pocta»)
54 [IHeBMaTH4ECKHE yCTPONCTBA
55 3aBHCUMOCTbD JIaBJICHUS KUJIKOCTH OT
IJ1yOUHBI
bubnmoreka
. OK
56 I'mppocratnueckuil mapaaokc &
https://m.edsoo.
ru/7f41a4a6
57 VYpok-nipoekT "U3yuenne cooOarommxcs
cocyoB"
Ypok-koupepennus "I uapaBandyeckue
58 MeXaHU3MBbI"
IIpodopreHTAIMOHHBINI KOMIIOHEHT
59 Hcnonb3oBaHue BHICOKUX JIaBJICHUH B
COBPEMEHHBIX TEXHOJOTUSIX
60 Pemenne 3agay o teme " JlaBneHue
KHAKOCTH"
61 ATmocdepa 3eMin U IPUYUHBI €€
CYILIECTBOBAHUS
bubmmorexa
6 Ypoxk-uccienoanue "lIposiBienne LIOK
neiicTBus aTMocepHoro AaBieHus" https://m.edsoo.
ru/7f41a4a6
63 N3mepenne atmocepHOTO TaBICHUS. bubnuoteka
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OnbiT Toppuuennu

HOK
https://m.edsoo.

ru/7f41a4a6
3aBHCUMOCTH aTMOC(EPHOTO JAaBICHUS OT
64 BBICOTHI HaJl ypoBHEM Mops. [Ipubops! aiis
U3MepeHust aTMOC(HEpHOro JaBJIeHUS
Bbapomerp-anepoun. AtmochepHoe bubnuoteka
65 JaBJIEHUE HA PA3JIMYHBIX BBICOTAX (C HOK
MUcnosb3oBaHMeMm LUppPOBOro 1 aHaioroBoro https://m.edsoo.
o6opyaosaHua LeHTpa «TouKa pocTa») ru/7f41a4a6
bubnuorexa
OK
66 BritankuBaroimas cuia. 3akoH Apxumeaa 1
https://m.edsoo.
ru/7f41a4a6
67 Pemrenue 3amau o reme "3akoH
Apxumena"
Ypoxk-uccienoBanue
68 "DKcrepuMeHTaTbHOE O0OHAPYKEHHE
JENUCTBUS KUJKOCTH U Ta3a Ha
MOTPY’KEHHOE B HUX TeN0"
JlabopaTtopHas pabota "OnpeneneHue
69 BBITAJIKUBAIOILECH CHJIBI, IEHCTBYIOIIEH HA
T€JI0, IOTPYKEHHOE B )KUJKOCTB"
70 [InaBanue Ten
JlaboparopHas pabota "HccnenoBanue
71 3aBHCHMOCTH Beca Teja B BOJIE OT o0bema
MOTPY>KEHHOW B HUJIKOCTh 4acTu Tena"
72 Bosznyxomnasanue. [linaBanue cynoB bubnmnoreka
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HOK
https://m.edsoo.

ru/7f41a4a6
7 Pemrenue 3ampau o reme "3akon
Apxumena. YcioBus mjaaBaHus ten'
Pemenue 3agau mo teme "JleicTBue
74 YKUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX
Teno"
VYpok-nipoekt "KoHCcTpynpoBaHue
75 apeoMeTpa WM JIOAKU U ONpeeIeHIE
rpy30H01bEMHOCTH"
IIpodopreHTAIIMOHHBINE KOMIIOHEHT
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
76 teMe "JlaBieHue TBEpAbIX TEM, KUAKOCTEN
1 ra3oB"
77 KonTponbHas padora no teme "JlaBnenue
TBEPJIbIX TEJ, )KUJIKOCTEH U ra3oB"
bubnuoteka
OK
78 Mexanunueckas paboTa 1
https://m.edsoo.
ru/7f41a4a6
79 MOoIIHOCTE
20 Pemenue 3ana4 Ha onpeseneHne paboThl U
MOIIHOCTH
bubnuorexa
OK
81 PaGota cuibl TSKECTH M CUJIBI TPEHUS a

https://m.edsoo.
ru/7f41a4a6
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VYpoxk-uccienoBanue "Pacuér MOIIHOCTH,

82 . R
pa3BUBaeMoU IpU MoaABEME 110 JiecTHUIE"
83 [IpocTbie MexaHU3MBI
bubnuotexa
OK
84 MowmeHnT cuibl. [IpaBuno MOMEHTOB 1
https://m.edsoo.
ru/7f41a4a6
JlaboparopHas padota "M3yueHue
85 IIpaBWJIa pblyara Jjsi HOJBUKHOTO U
HETIOJIBUYKHOTO OJIOKOB"
86 "3o50T0€ NpaBUIIO" MEXaHUKU
Pemenue 3amau mo teme "3010T0€E
87 npaBuiio Mexanuku'" / Beepoccuniickas
MpoBepoyHasi paboTa
Pemenue 3anay no Teme "PaboTa cuiibl
88 TSKECTU U CUJIbI TpeHus" /
Bceepoccuiickas npoBepouHas paboTta
29 VYpoxk-nipoekt "lIpoextupoBanue
MOJIMCIACTOB C 33JIaHHBIMU MTapameTpamu’
VYpok-koHpepenuus "IIpocTsie
90 MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranusmax”
bubnuoreka
o1 Koaddutment monesnoro neicTpust LIOK
IPOCTBIX MEXaHU3MOB https://m.edsoo.
ru/7f41a4a6
9 JlabopaTtopHas pabota "OnpeneneHue

KIIJI nogBH>KHOT'O M HEIIOABMIKHOTO
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0J10KOB"
IIpodopreHTAIIMOHHBINI KOMIIOHEHT

bubmuotexa
93 Mexannueckas sueprus. Kunernueckas u I[HOK
[IOTEHIUaIbHAs] SJHEPIUsl https://m.edsoo.
ru/7f41a4a6
bubnuotexa
94 3aKOH COXpaHEHMsI MEXaHUYECKON I[HOK
SHEpPruu https://m.edsoo.
ru/7f41a4a6
YpoK-3KcrIepuMeHT "IKCIIEPUMEHTAIILHOE
95 orpezeNieHue U3MEHEHUSI KWHETHYECKON U
MOTEHIIUAJILHON YHEPTHH MPU CKAThIBAHUU
TeJla IO HAKJIOHHOM MJIOCKOCTH"
96 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO
teme "PaboTa 1 MomHOCTh. DHEprus"
97 KonTponbhas padota no teme "Pabota u
MOIIHOCTb. DHeprus"
08 PaGora ¢ TexcTamu 1o Teme
"Mexanuueckoe ABuxeHue"
99 Pa6ora c Tekctamu o reme "CTtpoeHue
Berecrna"
100 Pabora c Tekctamu o teme "Cuiibl B
npupoae”
101 PaGora ¢ Tekctamu o Teme "JlaBneHue
TBEPJBIX TEJN, )KUJIKOCTEN U ra3oB"”
102 PaGora c Tekctamu 1o teme "DHeprusl.

[Ipoctbie MexaHU3MBI"



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

23




8 KUIACC

KoumnuectBo yacos DJIeKTPOHH
IMpodgop Kontp Nara bl€
Ne HeH- oabubl | IlpakTuu uudposwie
Tema ypoka H3YY
n/m Bcero TAMOHH | e ecKkme eHust o0pasoBare
18171 padot padoThI JIbHBIE
KOMIIOHE | Bl pecypcesl
HT
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Mojenu TBEpAOro, JKUAKOTO U |
ra3000pa3HOro COCTOSHUH BEIIeCTBA
Ypok-koHpepenmus "Kpucraimmmaeckue
4 u amopdusie Tena. ['paden. [lonyuenue 1
MCKYCCTBEHHBIX aIMa30B"
5 CmauuBaHue ¥ KanWUISIPHOCTD. 1
[ToBepXHOCTHOE HATSKEHHE
6 TennoBoe pacIIMpeHHE U CxKATUE 1
bubnmnoreka
HOK
7 TermmoBoe neuxxenue. Temneparypa 1 https://m.eds
00.ru/7f41a4a
6
8 TemmepaTypHbIe Kbl 1
9 BHyTpeHHsst sHEpTrHs U CIOCO0BI e€ 1 bubnuotexa

NU3MCHCHUA

LIOK
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https://m.eds
oo.ru/7f41a4a

6

10

Bupl Teronepenaun

11

Ypok-koupepenmus "Mcnonp3oBanue
TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepHaloB B LIEJIAX
sHeprocoepekeHus"
IIpodopreHTAlIlHOHHBIN KOMIIOHEHT

12

KoandecTBO TEIIOTHI. Y aennHas
TCIIIIOEMKOCTH

13

VYpok-uccnenosanue "[IpoBepka
TUIOTE3bI JINHEHHOM 3aBUCUMOCTH
JUTMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUUECKOI TpyOKe OT
TeMneparypol"

14

VYpaBHeHHE TEMIOBOTO OanaHca.
TemnooOMeH U TEMIOBOE paBHOBECHE.
3akoH Herorona—Puxmana

bubnnoreka
1HOK
https://m.eds
0o.ru/7f41a4a
6

15

JlaGopaTtopHast pabora "HccnenoBanue
SBIICHUS TETNIOOOMEHA MPU CMEIIMBaHUN
XOJIOAHOM U ropsueit Boabl" (c
ucnosb3oBaHMeMm LppoBoro u
aHasnorosoro 06opyAoBaHMA LEHTpa
«Touka pocTta»)

16

Pemenue 3amay o Teme "TemnooOMeH u
TEIJIOBOE paBHOBECHE"
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JlaGopaTtopHas pabota "Onpezaenenue
KOJINYECTBA TEIIOTHI, IIOJIyYEHHOT'O
BOJIOW IPH TETNIOOOMEHE C HAarPeThIM

17 METAJINYECKUM HIJIHHAPOM" (c
ucnonb3oBaHUem LUGHPOBOro U
aHanorosoro 06opyao0BaHuA LEeHTpa
«TouKa pocTta»)
bubnmnoreka
[InaBrieHue u OTBEpACBaHKE LIOK
18 KPUCTAJUIMYECKUX BEIIECTB. Y I€IbHas https://m.eds
TETJI0TA TUIABJIEHUS oo.ru/7f41a4a
6
19 Pemenue 3amau no teme "[lnaBnenue u
OTBEpJIeBaHUE KPUCTATUIMYECKUX TeT"
20 JlaboparopHas pabota "Onpenenenue
YAEJIbHOW TEIJIOTHI IUIaBJICHUS Jibja"
VYpok-uccnenosanue "CpaBHeHHE
21 MIPOIIECCOB IJIABJICHUS
KPUCTAJUIMYECKUX TEJ U pa3MATYCHUS
IpU HarpeBaHuu aMop(pHbIX Ten"
bubnuorexa
OK
[TapooOpa3zoBanue u KOHICHCAIIHS. 1
22 https://m.eds
Hcnapenne
0o.ru/7f41ad4a
6
Kunienne. Y nenpHast Temiora
3 napooOpa3oBaHusl. 3aBUCUMOCTD

TeMIepaTypbl KUIIEHUs OT
aTMOC(hEepHOTO JTaBJICHHS
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Pemrenne 3aaa4 I10 TEME

24
"[TapooOpa3oBanue u kumneHue"
Ypok-uccnenoBanue "OObsICHEHUE
3aBUCHUMOCTH TEMIIEpaTyphbl KUTICHUS OT
25 nIaBjiaeHHA" (¢ ucnonb3oBaHuem 1
undpoBoro u aHanorosoro o6opypoBaHus
ueHTpa «TouKa pocra»)
bubnuoreka
o o K
HacepimenHsIif 1 HEHACHIIICHHBIN Tap. 0o
26 https://m.eds
BnaxunocTs Bo3ayxa
oo.ru/7f41a4a
6
BnaxxHOCTB BO3/1yXa M €€ U3MEPEHHUE.
27 JlabopaTtopHast pabora "Ornpeznenenue 0.5
OTHOCHUTEJIbHOM BIAXXKHOCTU BO3ayXxa"
28 Pemenne 3amau nmo treme "BiaxHoCcTn"
Pemenue 3anau u ananus curyamuu,
29 CBSI3aHHBIX C SBJICHUSIMU UCIIAPEHUS U
KOHJICHCAIINHU
bubnuoreka
HOK
DHeprus TOIIMBA. Y IeJbHas TEII0Ta
30 cropamus https://m.eds
0o.ru/7f41a4a
6
31 [TpuHTIUTIBI paOOTHI TETIIIOBBIX
JIBUTATEICH
19 [TapoBas TypOuHa. JIBUrarenib bubnuoreka
BHYTPEHHET0 CTOpPaHUs HOK
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https://m.eds

oo.ru/7f41a4a
6
33 KIIJI TenmoBoro gBuraTess
34 Pemenwne 3agau mo teme "KII/]
TEIJIOBOTO nBurarens"
Ypoxk-koudepenuus "Temnnossie
35 JIBUTATEJIM U 3aIUTa OKPY>KaroIIEh
cpenst"
36 TenioBble MOTEPU B TEIIIOCETSX
Bubmnoreka
3aKOH COXpaHEHHMS U IPEeBpaICHUS LIOK
37 DHEPIUHU B MEXaHUYECKUX U TEIUIOBBIX https://m.eds
npormeccax oo.ru/7f41ada
6
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
38 TeMe "TennoBrle sBiaeHUs. 3MeHeHNE
arperaTHbIX COCTOSIHUI BemiecTa"
KonTponbHas pabota mo Teme
39 "TensoBele ABIeHNA. 3MeHeHne
arperaTHbIX COCTOSIHUI BemiecTa"
40 OnekTpusanus Ten. [[Ba pona 3apsioB
VYpoxk-uccnenosanue "Hccnenopanue
41 CIoco00B Pa3TUYHBIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"
. bubmmoreka
B3aumopeiicTBre 3apsiKEHHBIX TEll.
42 HOK

3akoH Kynona

https://m.eds
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0o.ru/7f41ad4a
6

Onexrpuueckoe nojie. Hanpspk€HHOCTD

43 anekTpudeckoro noss. [Ipunuun
CYNEPIO3UINH IJEKTPUUECKUX MOTEH
44 Hocurenu snekTpuueckux 3apsjios.
DneMeHTapHblIil 3apsa. CTpoeHue aroma
45 3aK0H COXpaHEHUs AIEKTPUIECKOTO
3apsa
46 [TpoBOAHMKY, TUINEKTPUKH U
MOJIYTIPOBOTHUKHU
47 Ypok-koHpepeHus "DnexTpu3anus B
IOBCEIHEBHOM XU3HUA"
43 Pemenue 3amau mo treme "3akoH
COXpPaHEHHUS IIEKTPUUYECKOTro 3apsaa’
49 DnekTpuueckuii Tok. MIcTouHukH
AIEKTPUUECKOTO TOKA
VYpoxk-uccnenosanue "Hccnenopanue
50 JIEUCTBUS JIEKTPUUYECKOTO MOJIS Ha
MPOBOJAHMKY U TUAJIEKTPUKH"
bubnuoteka
HOK
51 DJIEKTPUYECKUI TOK B METaJIIax https://m.eds
oo.ru/7f41a4a
6
5 DIIEKTPUUECKUI TOK B )KUJIKOCTSIX U
razax
53 DneKkTpuyecKas Lelb
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Bbubianoreka

[IOK
54 Cuna Toka. Amnepmerp https://m.eds
oo.ru/7f41a4a
6
bubnuotexa
DNEKTPUUECKOE HANPSKEHUE. HOK
55 https://m.eds
Boabrmerp
oo.ru/7f41a4a
6
JlaboparopHnas pabota "COopka u
56 UCIIBITAHUE YJIEKTPUUECKOH 1eTH
MOCTOSTHHOTO TOKa"
bubnmnoreka
3aBUCHUMOCTh CHJIBI TOKa OT LIOK
57 HanpspkeHus. 3akoH OMa 7S yyacTka https://m.eds
e oo.ru/7f41ada
6
JlaGopaTtopHast pabora "HccnenoBanue
3aBUCHMOCTH CUJIbI TOKA,
IIPOTEKAIOLET0 YEPE3 PEIUCTOP, OT
53 HaIpsKEHUs1 HA PE3UCTOpE U
COIPOTHBIIEHUS pe3ucTopa” (c
ncnonb3oBaHuem LuUPpPoOBOro n
aHanorosoro 06opyaoBaHuA LEeHTpa
«TouKa pocTta»)
bubnuoreka
59 DNEKTPUUECKOE COITPOTUBIIEHHE. HOK

VY 1enpHO€E CONPOTUBIICHUE

https://m.eds
oo.ru/7f41a4a
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I

60

JlaGopaTtopHas pabota "Onpezaenenue
YACIBHOTO COMPOTUBIICHHS
MpoBOJHKKA" (c ucnonb3oBaHuem
undposoro n aHanorosoro o6opyaosBaHUA
ueHTpa «TouKa pocra»)

61

Pemenue 3ana4 no teme
"INeKTpUUECKOE COMPOTUBIICHHUE.
VY nensHo€ conpoTuBieHue"

62

Pemenne 3amau o teme "3akon Oma"

63

IlocnenoBarenbpHOE K napaujiCIibHOC
COCAMHCHUA ITPOBOAHHUKOB

bubnuoreka
1HOK
https://m.eds
oo.ru/7f41a4a
6

64

JlaGopaTtopHast padota "IIpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSKEHUI IIPU
MOCJIEI0BATEIIHBHOM COCTUHEHUH JIBYX
pe3uctopos"

65

Pemenue 3agad mo reme
"[ocnenoBarenbHOE U MapaATIICIHHOE
COCTMHEHUS TTPOBOTHUKOB"

66

JlaGopaTtopHast pabota "IIpoBepka
MpaBuJjIa IS CUJIBI TOKA MPU
napauieIbHOM COCTMHCHUN
pe3uctopoB' (c ucnonb3oBaHnem
undpoBoro n aHanorosoro o6opyaosaHus
ueHTpa «TouKa pocTa»)
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Pemrenne 3a71a4 Ha IPUMCHCHUEC 3aKOHA

67 Oma 114 pa3iun4HoOro COeMHEHUS
MIPOBOJTHUKOB
Bubmnoreka
O/1C u BHyTpEeHHEE CONIPOTUBIICHUE [IOK
68 HCTOYHUKA TOKa. 3akoH Oma i https://m.eds
IIOJIHOU LienHU 0o.ru/7f41a4a
6
Pemenne 3agau mo teme "D]1C,
69 BHYTpPEHHEE CONPOTUBICHUE UCTOUYHUKA
Toka. 3axkoH Oma Jij1 noJiHo# menu"
JlabopaTtopnast pabora "Onpeznenenue
OJ1C ¥ BHYTPEHHETO CONPOTUBIICHUS
70 HCTOYHHKA TOKA" (c ucnonbsosaHvem
undpoBOro M aHanorosoro 06o0pya0BaHUA
ueHTpa «TouKa pocTa»)
71 [TpaBuna Kupxroda
7 JlaboparopHas pabdoTta "IIpoBepka
npasus Kupxroga"
Ypok-uccnenosanue "M3ydeHue BOIbT-
73 aMIEPHBIX XapaKTePUCTUK HEMMHEHHBIX
3JIEMEHTOB"
bubmnnoreka
Pabora anekTpuyeckoro Toka. HOK
74 https://m.eds
MOIIHOCTb IAEKTPUUECKOTO TOKA
0o.ru/7f41ad4a
6
75 JlaGopaTtopHnas pabota "Onpenenenne
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PabOTHI M MOIITHOCTH JIEKTPUUECKOTO
ToKa" (c ucnonbzosaHnem unppoBoro n
aHanorosoro 060pyA0BaHUA LEHTPa
«TouKa pocrta»)

bubmuotexa
3akon J[xoynsa-Jlenna. [lorpedutenu [IOK
76 ANEKTpUYECcKOro Toka. Koporkoe https://m.eds
3aMBIKaHUe oo.ru/7f41a4a
6
Ypok-koHpepenmus "OObsICHEHUE U
77 MPUHIUI ACHCTBUS JOMAIIHUX
AJIEKTpOHArpeBaTeIbHbIX IPUOOpPOB"
IIpodopreHTAIIMOHHBIN KOMIIOHEHT
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "DIeKTPUUECKHE 3apsi/bl.
78 3apspKeHHBIE Tea U UX
B3aumoencTBus. [locTossHHBII
3JIEKTPUYECKUN TOK"
KonTponbHas pabora no teme
79 "DnexTpuueckue 3apsaasl. 3apsHKEHHbIE
TeJa U UX B3aUMOJACHCTBUSI.
ITocTosiHHBIN NEKTpUYECKUH TOK"
bubnmnoreka
ITocTostHHBIC MarauThl. MarHuTHOE LIOK
80 noJsie 3eMJIM M €T0 3HaYEHUE IS )KU3HU https://m.eds
Ha 3emiie oo.ru/7f41a4a
6
81 VYpok-uccnenopanue "N3yuenue

MAarHuTHOTO IT1OJISI ITIOCTOSIHHBIX
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MarHuTOB NP UX OOBETUHEHUHU U
pasneneHun. Busyanuzarus moss
OCTOSIHHBIX MAarHuToB"

82

OmneiT OpcTena. MaruuTtHoe nose
JNEKTPUYECKOTO TOKA (c
ucnonb3oBaHuem UUGPOBOro n
aHanoroeoro o6opysoBaHua LeHTpa
«TouKa pocrta»)

bubauoreka
LHOK
https://m.eds
0o.ru/7f41ada
6

83

OnbiT AMnepa. MaruutHoe nose
KaTymku ¢ TokoM. [Ipumenenue
AJIEKTPOMATrHUTOB B TEXHUKE

84

Cwiia AMriepa u onpeaeneHue eé
HaIpaBICHUS

85

Pemenue 3anad no treme "Cuna Ammnepa
U onpejiesicHue e€ HampaBiaeHUus"

86

DNEeKTpOIBUTATENb TOCTOSIHHOTO TOKA.
Hcnonbs3oBaHue 31eKTpoABUTaTEICH B
TEXHUYECKHUX YCTPONCTBAX U Ha
TpaHCIIOPTE

87

Bcepoccuiickas mpoBepouHas padboTa

88

Bcepoccuiickas mpoBepouHas padboTa

89

JlaGopatopHas pabota "H3yuenue
JeMCTBUSI MAarHUTHOTO T10JISL Ha
MPOBOJHUK C TOKOM"

90

VYpok-koudepenuus "[IpakTuueckoe
IIPUMEHEHHE IEKTpoABUraTenei"

91

JlaGoparopHas paboTa
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"KonctpyupoBanue u u3yueHue paboThl
3NeKTpoBUTaTes"

JlabopaTtopHast pabota "HU3mepenue

92 KIIJI anexkTponBUraTesibHON yCTaHOBKU"
IIpodopreHTAIHOHHBIN KOMIIOHEHT
bubmuotexa
Oneitel @apanes. 3akoH LIOK
93 AJIIEKTPOMArHUTHOM UHAYKIMU. [IpaBuio https://m.eds
Jleunia oo.ru/7f41ada
6
Ypok-uccnenoanue "MccnenoBanue
M3MEHEHUHN 3HAaYEeHMsI U HAaIIPaBJICHUS
94 MHAYKIIMOHHOTO TOoKa" (c
ucnonb3oBaHUem LUUGHPOBOro n
aHanorosoro o6opyaoBaHuA LEeHTpa
«TouKa pocTta»)
Pemenne 3amau mo treme "3akoH
95 AJIEKTPOMATrHUTHOM UHAYKIMH. [IpaBuio
Jlenna"
bubnuoreka
Dnektporereparop. CrocoOs HOK
96 https://m.eds
MOJTyY€HUS AJIEKTPOIHEPTUU
0o.ru/7f41a4a
6
VYpok-koHpepeHuus "DIeKTPOCTaH UM
Ha BO300HOBJISIEMBIX HCTOYHUKA
97 sHepruu. [Ipobaembl HKOJIOTHH.

TomnBHBIE 2IEMEHTHI U
anexTpomMoouu"
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KonTponbhas pabota

98 n n 1
DNEeKTPOMarHUTHBIC SIBJICHHS

99 Pabota ¢ Tekcramu 1o teme "TemioBeie |
sBieHus"”
Paborta ¢ TekcTtamu 1o TeMe

100 "JyekTpuuecKue 3apsbl. 3apsyKeHHbIC 1
Tejla ¥ UX B3auMoaencreue"

101 Pabora ¢ Tekcrtamu 1o TeMme |
"IlocTosHHBIN 31eKTpUYeCcKuil TOK"
Pabora ¢ Tekcramu 1o TeMe

102 "MaruuTHbIE IBJICHUS U 1
AJIIEKTPOMArHUTHAS UHIYKIIHS"

OBILIEE KOJIMYECTBO YACOB I10 102 25

I[TPOT'PAMME




9 KUIIACC

KoanuecTBo 4acoB

IIpodop Kontp Jara JJIeKTPOHHbIE
Ne HeH- oapubl | IpakTny uudpossbie
Tema ypoka H3y4
n/n Bcero TAIMOHH e ecKHe entust o0pa3oBaTe/ibHbIE
bl padot padoThbI pecypchl
KOMIIOHE | Bl
HT
Mexanundeckoe aBrxkeHue. MarepuaibHas bubnuorexa [JOK
1 Touka. CriocoObl onucaHus 1 https://m.edsoo.ru/7f41a4
MEXaHUYECKOTO JBUKEHUS a6
) Cucrema orcuyeta. OTHOCUTEIIBHOCTh 1
MEXaHUYECKOTO JBUKEHUS
3 BekropHbie BETUYMHBI, ONIEPALNH C 1
BEKTOpPaMH, IPOEKLIUUA BEKTOPOB
4 Panuyc-BekTop MaTepuanibHON TOUKH, |
nepeMenieHne Ha MIOCKOCTH
bu6mmoreka [IOK
5 PaBHOMEpHOE NIPAMOJIMHENHOE NBUKEHHUE 1 https://m.edsoo.ru/7f41a4
a6
6 Pemenue 3amau no reme "PaBHOMepHOE |
MPSIMOJTMHEHOE JIBIKEHME"
HepasHOMepHOE NpsMOIUHENHOE
7 nBukenue. CpeHsst U MTHOBEHHas 1
CKOPOCTH TeJia TPH HEPABHOMEPHOM
JBIKEHUH
g JIaboparopHas pabdota "Omnpenenenue 1 1
CpeIHEl CKOPOCTH CKOJBbKEHUs OpycKa
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WJIU ABUKEHUS IIApHUKa 110 HAKIIOHHON
IJI0CKOCTH"

PaBHOYCKOpEHHOE MPSIMOJIMHEIHOE
JIBH)KEHUE. Y CKOpEHUE

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4
a6

10

CKOpOCTb PaBHOYCKOPEHHOIO
npsIMOJIMHEHHOTO NBMKeHus. [ paduk
CKOPOCTH

11

Pemenue 3anay no teme "CkopocThb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHUS"

12

[lepemerieHue npu paBHOYCKOPEHHOM
MPSIMOJTUHEITHOM JBUKEHUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4
ab

13

JlaboparopHas pabota "Onpenernenue
YCKOPEHUS TeJa MPH PaBHOYCKOPSCHHOM
NIBMKEHUH 10 HAKJIOHHOH mockocTu" (c
Mcnonb3oBaHUeM LMPPOBOro U aHaNOroBOro
o6opyaosaHua LeHTpa «ToUuKa pocTa»)

14

Pemenue 3amau o treme "lIlepemernienue
MIPH PaBHOYCKOPSHHOM TIPSIMOJIMHEHHOM
IBIOKeHNN"

15

JlabopaTtopHas pabota "HccienoBanue
3aBHCUMOCTH ITyTH OT BPEMEHU TIpU
PaBHOYCKOPEHHOM JIBI)KEHUH 0e3
HayaJlbHOU cKOpocTH"

16

I'padnueckas uHTEpIIpeTaLlUs yCKOPEHUS,
CKOpPOCTH, MTPOUJEHHOTO IYTH U
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NEpEMEIICHUA TJIA HpﬂMOJ’IHHGﬁHOFO
JABHKCHU A

Pemenue 3anau o teme "I'paduyeckas
UHTEpIIpETALMs YCKOPEHHUS, CKOPOCTH,

17 .
MPOMICHHOTO ITYTH U TIEPEMEIICHHS IS
MPAMOJIMHEHHOTO JIBUKEHUA"
bubmuoreka [JOK
Yckopenue cBoO0IHOTO najieHust. OTBITHI
18 https://m.edsoo.ru/7f41a4
lanunes
ab
19 Pemenue 3amau mo reme "Y ckopenue
cBOOOTHOTO TIaeHus"
bu6mmoreka [IOK
JIBu>keHue Tena, OpOIIEHHOTO MO/ YTIJIOM
20 https://m.edsoo.ru/7f41a4
K TOPU3OHTY
a6
21 Pemenue 3agau mo treme "J[BukeHue tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"
JlaboparopHas pabdota "HccrnenoBanue
22 JBUKEHHUSI TeJia, OPOIIEHHOTO TIOJT YTJIOM K
ropu30HTY"
Pemenue 3anau no treme " JIBuxkenue noa
23 JeiCTBUEM YCKOPEHUs CBOOOIHOTO
nageHusa”
24 JIBIKEHUE IO OKPYKHOCTH
)5 JIunelHas u yriaoBasi CKOPOCTb, IEPUOJ U
4acToTa
bu6mmorexa [IOK
CKOpOCTh U YCKOPEHHUE NP ABUKEHUU 110
26 https://m.edsoo.ru/7f41a4

OKPY>KHOCTH

ab
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Pemenne 3agau o teme "JIBrkeHue 1o

27 "
OKPYKHOCTHU
Ypok-koH(pepeHnus "Pacnio3HaBaHue U
28 npUOIMKEHHOE OTMCAHUE PA3TUIHBIX
BUJIOB MEXaHUYECKOI0 NBMKEHUS"
[TonroroBka K KOHTPOIBHON pabOTE 1O
29 TeMe "MexaHnuecKoe JTBUKEHHUE U
CHOCOObI ero onucaHus"
KonTponbhas padbota no teme
30 "MexaHH4eCcKOe ABMKEHUE U CIIOCOOBI €T0
ornucanus"
bu6mmoreka [IOK
31 IIepBbiii 3akoH HetoToOHA. BekTop chitb https://m.edsoo.ru/7f41a4
a6
10 Bropoii 3akoH HeroToHa.
PaBHOpelicTBYIOIIAsA crta
1 Tpernii 3akoH HetoToHa. Cynepno3unus
cuIl
34 Cuna ynpyrocrtu. 3akoH ['yka
" bubnuotexa [JOK
Pemenue 3ampau no reme "Cuna
35 " https://m.edsoo.ru/7f41a4
YIPYTOCTH
ab
JlabopaTtopHas pabota "HcciaenoBanue
36 3aBUCUMOCTH CHJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B MPYKUHE, OT CTENIEHU
nedopmaruy npyxuHbl"
37 Cuna tpenus. Koadduument tpenus
38 JlabopaTtopHas padota "OnpeneneHue
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kod(uimenTa TpeHM CKOJIBKEHHS" (C
“cnonb3oBaHUeM UUGPOBOro M aHaNOroBoro
o6opyaoBaHUA LeHTpa «Touka pocTan)

JlaboparopHas padota "HccrnenoBanne

39 3aBUCHUMOCTH CHJIbI TPEHUSI CKOJIbKEHHUS
OT CUJIbl HOPMAJIBHOTO JAaBJICHUS"
bubmuorexa [JOK
JIBrOKEeHUE TeN 10 OKPY>KHOCTH 10T
40 . https://m.edsoo.ru/7f41a4
NEACTBUEM HECKOJIbKUX CHUII 6
ao
41 3akon bepnyinu u nonbéMHas cuia
KpbLTa
Ypox-koupepenuus "CoBpeMeHHbIE
JieTaTebHBIC alapaTel, cyja Ha
42 MOJBOJIHBIX KPBUIbSX, aHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOWJISIX. [IBrokeHne
1oe3/1a Ha MarHUTHOM mofymike"
43 Cuia TSHKeCTH U 3aKOH BCEMUPHOTO
TSATOTEHHUS
bu6mmorexa [IOK
JIBr>KeHue Tea BOKPYT I'PaBUTAIITMOHHOTO
44 https://m.edsoo.ru/7f41a4
ueHtpa. IlepBas kocMuueckast CKOpoCThb p
a6
45 HesecomocTs 1 neperpysku
46 PaBHOBECHE MaTepHaIbHON TOUYKH.
AOComOTHO TBEPOE TEIO
47 MowmenT cusl. [IpaBuno MomMeHTOB
43 Ypok-uccnenosanue "OnpeneneHue
IIEHTpa TSHKECTH Pa3TMYHbIX Tem"
49 Nmmynse Tena. U3menenne nMirybca. bubnuotexa [JOK
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Nmmynse cunbl. YIpyroe u Heynpyroe
B3alMOJIECIICTBUE

https://m.edsoo.ru/7f41a4
a6

3aKOHBI U3MCHCHUS U COXpaHCHUA

50
HMITYJIbCa
51 PeaktuBHOE NBHXKEHUE
Pemrenue 3agaud mo reMme "3akoH
5 COXpaHEHUs UMITyJbca. PeakTuBHOE
nBroKeHne"
IIpodopreHTAlIMOHHBINI KOMIIOHEHT
53 Mexanundeckas paboTa U MOIITHOCTh
bubnnoreka [JOK
PaboTa CWIIBI TSDKECTH, CHITBI YIIPYTOCTH U h
54 https://m.edsoo.ru/7f41a4
CHUJIBI TPEHUS .
ab
JlaboparopHas pabdota "Omnpenenenue
55 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBUKEHUH TeJa MO TOPU30HTAIbHON
OBEpXHOCTH"
56 CBs3b 5HEpruu U paboThl
JlabopaTtopHas pabota "OnpeneneHue
57 paboOTHI CHIIBI YIIPYTOCTH MPU TTOABEME
rpy3a ¢ UCTOJIb30BAHUEM HEMOJIBUKHOTO
U TIOJABMKHOIO OJ10KOB"
bu6mmorexa [IOK
58 ITorenumanpHas SHEpPrust https://m.edsoo.ru/7f41a4
ab
59 Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPIUU
60 3aK0oH U3MEHEHUS U COXpPaHEHUS bubnuotexa [JOK
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MEXaHUYEeCKOH OQHCPIUn

https://m.edsoo.ru/7f41a4
a6

61

Pemtenue 3amay mo treMe ""3aKOHBI
W3MEHEHUS U COXPAHEHUS MEXaHUYECKOU
sHeprun"

62

[ToaroroBka K KOHTPOJILHOU paboTE MO
teMe "B3aumopeiictBue Teil. 3aKOHBI
coxpaHeHus"

63

KonTponbhas padota no teme
"BzanMogencTBUE TEI. 3aKOHBI
coxpaHeHus"

64

KonebarensHoe nemxenne. OCHOBHBIE
XapaKTePUCTUKU KOJIEOaHUM: Tepro/,
4acToTa, aMILTUTyAa

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4
a6

65

MareMaTnyeckuil ¥ py>KUHHBIA
MasTHuKU. JlabopaTtopHas pabora
"UccnenoBanne 3aBUCUMOCTH TIEpUOA
KoJieOaHU¥ Tpy3a Ha HUTHU OT JIJTUHBI
HUTH" (c ucnonb3oBaHnem undpoBoro n
aHanoroeoro o60pya0BaHUA LeHTpa «TouKa
pocta»)

0.5

66

JlabopaTtopHas padota "HccienoBanue
3aBHCHMOCTH Tepro/ia KoneOaHui
MPY>KUHHOTO MasiTHUKA OT Macchl rpy3a’

67

IMapmonuueckue xkoedaHus

68

JlabopaTtopHas pabota "M3mepenue
YCKOpEHHsI CBOOOTHOTO TaieHus"

69

3aTyXElIOH_II/IC KoJIeOaHHSI. BBIHy)K)IeHHBIe
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Konebanus. Pe3onanc

70

[IpeBpatienue sHepruu Npu
KoJe0aTeIbHOM ABMKEHUU

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4
ab

71

VYpok-uccnenosanue "[Iposepka
HE3aBUCHUMOCTH Nepro/ia KojeOaHmit
rpys3a, MOJIBEIIEHHOTO K JICHTE, OT MacChl
rpy3a" (c ucnonbsosanmem uudpposoro u

aHanorosoro obopyaosaHua LeHTpa «TouKa

pocta»)

72

MexaHndecKre BOJIHBL: IPOJOJIbHBIE U
IIOIIEPEYHBIE

73

CaoiicTBa MexaHn4yeckux BoiH. [linHa
BOJIHBI 1 CKOPOCTH €€ pacipoCTpaHeHus

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4
ab

74

VYpok-uccnenosanue "Habmonenue
uHTepPepeHn 1 TudpaKuy BOJH Ha
MTOBEPXHOCTH BOABI"

75

VYpok-koHpepenuus "Mexannueckue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

76

3Byk. Pacnipoctpanenue u oTpaxeHnue
3ByKa

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4
ab

77

Pemenue 3ampau no reme "3ByK"

78

Ypoxk-uccienoBanue
"DKCIEepUMEHTAIBHOE OIIPEEICHHE
I'PaHUL] 4YaCTOTHI CJBIIINMBIX 3BYKOBBIX
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KoJieOanuit"

I'poMKOCTB 3ByKa U BBICOTA TOHA.

79 .
AKyCTHYECKUI pe30HaHC.
20 Ypoxk-uccnenoanue "Habmonenue u
00BSICHEHHE aKyCTHYECKOTo pe3oHanca"
Nudpas3syk u ynprpasByk. Kondepenunus
81 "Hcnonb3oBaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHAX"
IIpodopreHTAlIMOHHBINI KOMIIOHEHT
bubmuorexa [JOK
DNEeKTPOMArHuTHOE TOJIE U
&2 https://m.edsoo.ru/7f41a4
ANEKTPOMArHUTHBIE BOJHBI 6
a6
83 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koupepennus "Lkana
ANEKTPOMArHUTHBIX BOJH. Mcronbp3oBaHue
84 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBa3u. Pagnonokauus. Kocmuueckas
CBs3b "
g5 Pemrenue 3a1au Ha onpeneneHne 4acToThl
Y JJTUHBI SJIEKTPOMArHUTHOM BOJTHBI
bu6nmoreka [JOK
DneKTpoMarHuTHas Ipupo/ia CBETa.
86 https://m.edsoo.ru/7f41a4
CxopocTs cBeTa
ab
g7 BousiHOBBIE CBOlICTBA CBETA:
uHTephepeHus U AudpaKus
28 JlyueBast MOJIeTh CBETA U TEOMETPHUUYECKAS
onTuka. MicTouHuKM cBeTa
89 [IpssMonuHENHOE pacIIPOCTPAHEHHE CBETA.
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3atmenust CosHia v JIyHbl

3akoH oTpaxkeHus cBerta. [lnockoe

bubmuorexa [JOK

90 https://m.edsoo.ru/7f41a4
3epKalo
ab
o1 [TocTpoenue n300paKeHHi,
c(hOPMHUPOBAHHBIX 3€PKATIOM
bu6mmoreka [IOK
[IpenomiieHne cBeTa. 3aKOH MPEITOMIICHUS
92 https://m.edsoo.ru/7f41a4
cseta. [lonHoe oTpakeHue cBeTa. 6
a6
JlaboparopHas pabdota "HccnenoBanue
93 3aBHCHMOCTH YTJIa IPETOMIICHUS OT yria
MaJIeHHsI CBETOBOTO JIyya Ha TPaHUIIe
«BO3J1yX-CTEKIO»"
94 VYpok-uccnenoBanue "AHanusz u
00BSICHEHUE ONTUYECKOTO MUpaka'
VYpoxk-koHpepenuus "Vcnonabp3zoBanue
IIOJIHOTO BHYTPEHHETO OTPAKEHUS:
95 CBETOBO/IBI, OIITHKOBOJIOKOHHAS CBS3b"
IIpodopreHTAIMOHHBINI KOMIIOHEHT
96 JInn3a, X0 J1y4yen B JIMH3E
bu6nmoreka [JOK
97 @opMya TOHKOW JIMH3bI https://m.edsoo.ru/7f41a4
ab
JIaGoparopHas pabota "Onpexnenenue
98 (hOKYCHOTO PACCTOSIHUS U ONTHYECKOM
CHJIBI COOMpAroLIel JTUH3bI"
99 [Tonmyuyenne n300pa’keHUNA C TOMOIIBIO
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coOuparoiel U pacCeMBaOIICH JINH3

100

Ypok-koudepennus "[IpuHIun geicTBUS

OINITUYECKUX MTPHUOOPOB (MHUKPOCKOII,
Teneckorl, ¢poroanmnapar)"

101

I'ma3 kak ontuyeckas cucTeMa.
brnuzopykocTh U 1anbHO30PKOCTh

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4
ab

102

Paznoxxenue 6emoro cBera B CIIEKTp.
Ousitel HetoTona. Crioxenue

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/ISI CBCTa

103

Ypok-npaktukym "HabmogeHue u
00BSICHEHHUE OTBITOB IO PA3JIOKEHHIO
6emnoro cera B criekTp. [lomydenue
0eJoro mBeTa MpH CI0KEHUH IIBETOB"

104

Omnsitel Pe3epdopnaa u ruranerapHas
MOJIENTb aTOMa

105

IToctynatel bopa. Monens aroma bopa.

Hcnyckanue v noriomeHue cBera
aTOMOM.

106

KBanTe1. JInHelHuaThIe CIIEKTPHI

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4
a6

107

VYpoxk-npaktukym "Habmonenue
CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB
U3JIy4eHUs U UCIycKaHus"

108

PannoaktuBHOCT. Anb(a-, 6eTa- u
raMma-u3InydeHus

109

Crpoenune atoMHor0 siapa. HykinonHas

bu6mmoreka [JOK
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MOJCJIb aTOMHOTI'O sApa

https://m.edsoo.ru/7f41a4
a6

110

PannoaktusHble peBpanieHus. Mzoromnsl

111

[Tepuon nmonypacnana

112

Ypok-koudepennus "Jleiictue
PaZMOaKTUBHBIX U3ITyUYEHUN Ha KUBbIE
OpraHu3Mbl. 3alIUTa OT PaAHUOAKTUBHOTO
u3iny4yeHus"

113

SnepHbie peakiu. 3aKOHbI COXpaHEHUs
3apsI0BOTO U MacCCOBOTO YHCET

114

DHeprusi CBA3u aTOMHBIX siaep. CBsi3b
MacChl M DHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4
a6

115

Pemenue 3agau no teme "SnepHeie
peakuuu. JHeprus csazu”

116

Peakiuu cuHTe3a U ACTICHUS SEP.
Wctounuku sHeprun ConHua u 3837

117

VYpok-koudepennus "AnepHas
SHEpPreTHKa. JKOJIOrHUecKue MpooIeMbl
SJIEpHON IHEPreTUKH"

118

[ToaroroBka Kk KOHTPOJIBHOM paboOTE MO
Teme "Konebanus u BosHbl. CBETOBEIE U
KBAHTOBEIE SIBJIEHUA"

119

KonTponbhas pabota no teme
"Kose0anus u BostHbl. CBETOBEIE U
KBAHTOBBIE SIBICHUSA"

120

Pemrenue pacueTHbIX MO TEME
"MexaHn4ecKoe ABrKeHne"

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4
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Pemenne PaCUYCTHBIX U KaUCCTBCHHBIX

121
3azad4 o treMme "B3aumonericteue ten"
Pemenne pacyeTHBIX ¥ KAYECTBEHHBIX
122 3a7a4 Mo Teme "3aKOHbl COXPaHECHUS
SHEPruu U UMIyJibca"
123 JIaboparopHbie pabOTHI IO TEME
"MexaHnueckoe IBrxenue"
124 JIaboparopHbie pabOTHI IO TEMe
"B3aumonercraue Tea'"
125 JIaboparopHbie pabOTHI IO TEMe
"[IpocThie MexaHU3MBI"
bubnuoreka IIOK
Perrenue pac4eTHBIX M KAYECTBEHHBIX 1
126 | " https://m.edsoo.ru/7f41a4
3a/1a4 1o Teme ""TernoBbIe MPoIecChl 6
ao
127 Pemrenne pacueTHBIX M KAYECTBEHHBIX
3asa4d 1mo reMe "BraxxHOCTB"
Pemrenne pacueTHBIX M KAYECTBEHHBIX
128 3agad 1mo teme "KIIJ] TermioBeIxX
nBuraresein”
Pemrenne pac4eTHBIX M KAYECTBEHHBIX bubnnoreka [JOK
129 3aJ1a4 1Mo TeMe "3aKOHBI TOCTOSHHOTO https://m.edsoo.ru/7f41a4
TOKa" a6
130 Perrenue pacueTHBIX M KAYECTBEHHBIX
3ana4 o reme "KIIJI anexTpoycranoBok"
131 JlabopaTopHblie paboThI 10 TeMe "3aKOHBI

OCTOSTHHOTO TOKA"
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JlaGopaTopHbIie pabOTHI IO TEME

132 " | 1

CBeTOBLIE SIBJIEHUS

133 Pabora ¢ Texctamu o reme "3aKOHBI !
COXPAHEHHUS B MEXaHUKe"

134 Pabora ¢ texcramu o reme "Kosebauus u 1
BOJTHEI"

135 Pabota ¢ Tekcramu o teMme "CBeTOBEIE 1
saBIIeHus"

136 PaGora ¢ Texcramu o teMme "KBanroBas u 1
snepHas pusuka"

BIIEE KOJIMYECTBO HACOB IT
OB 0 CTBO €O 0 136 24.5

I[TPOT'PAMME




ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbTATbBI OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTarta

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON MPOrPAMMbI OCHOBHOI'O 00111er0 00pa30BaHuUsA

1.1

HCIIOJIb30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

pas3iinuaTth SABJICHHUA IIO0 OIMHMCAHHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (bI/I?»I/I‘{eCKOG SABJICHUC

1.3

pacmo3HaBaTh  MPOSABICHUE  H3YUYEHHBIX  (PU3MUECKHX  SBICHUNA B
OKpY’KarollleM MHUpE, B TOM 4ucje (U3NYECKUE SIBICHUS B MPUPOAE, MPH
3TOM TMEpPEeBOAUTh MPAKTUYECKYIO 3aqadyy B y4yeOHYyIO, BBIICTATh
CYILIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3NUECKUX SIBICHUI

1.4

OIUCHIBATh M3YUYCHHbIE CBOWCTBA Tel U (U3NYECKUE SIBICHUS, UCIOJb3YsI
¢usnveckue  BEIMYMHBI, NpPHU  ONHCAHWU NPABWIBHO  TPaKTOBATh
(GU3NYECKU CMBICI MCTIOJIb3YEMBIX BEIHMYMH, UX 0003HAYCHHUS U €IUHHIIBI
(GU3NYECKUX BEIWYHMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIIME JTAHHYIO
(GU3NYECKyl0 BEIMYMHY C JPYT'MMH BEJIHMYMHAMH, CTPOHUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNUH

1.5

XapaKTEepPU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCIOJIb3ySl  M3YYEHHbIE 3aKOHbI, IpU OTOM J1aBaTh  CJIOBECHYIO
(GhopMyIHPOBKY 3aKOHA U 3aMHUCHIBATh €70 MATEMAaTHYECKOE BhIPAKECHHE

1.6

OOBSICHATH (PU3NYECKHE SBJICHUS, IPOLIECCHl U CBOICTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CUTyalluil IPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bICHEHHE U3 1 — 2 JOrMyecKux
IIaroB ¢ omnopoil Ha 1 — 2 U3y4yeHHBIX CBOMCTBA (U3NYECKUX SIBICHHUH,
(u3MYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemarh pacu€THple 3agaud B 1 — 2 1eWCTBHS, HUCIONB3YS 3aKOHBI M
dbopmynbl, CcBs3bIBatONmME (U3UYECKHME BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBHUA 3ada4Md 3allMCBIBATH KPATKOC YCJIOBHE, ITOACTABJIATH (1)I/ISI/IT-IGCKI/IG
BCIIMYNHBI B (i)OpMy.]'H)I u TMPOBOJIHNTH pvaéTI)I, HaxXOJUThb CIPaBOYHBIC
JaHHbIE, HEOOXOJMMBIE I pPElIeHUs 3aJad, OLICHHWBATh PEATUCTUYHOCTHh
MOJTy4eHHOUN (PU3NIEeCKON BETHUNHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PEIIUTh MpPH MOMOIIU
(U3MYECKUX METOJOB, B OMUCAHUU HCCIEAOBAHUS BBIACIATH MPOBEPSEMOE
MpEeANoNoKeHHe (TUIO0Te3y), pa3iniaTh U UHTEPHPETUPOBATH MOTYUESHHBIN
pe3ynbTaT, HAaXOIUTh OMIMOKH B XOJE OIbBITA, JENaTh BBIBOJABI IO €ro
pe3ysbTataMm




1.9

MIPOBOAUTH OMBITHI 110 HAOTIOEHUIO (PU3NYECKUX SIBICHUN WIH PU3NUECKUX
CBOMCTB Ten: (hopMynHpoBaTh MpPOBEpsieMble MPEIINOJIOKEHUs, COOUpaTh
YCTaHOBKY W3 MPEUIOKEHHOT0 000pYAOBaHHUA, 3alHUCHIBATh XOJ OIbITa U
(bopMyIIUpOBaTh BHIBOJIBI

1.10

BBIIIOJIHATh TPSIMBIE H3MEPEHHS C HCIOJIb30BAaHHEM AaHAJIOTOBBIX |
mU(pPOBBIX MPHOOPOB, 3aNMUCHIBATh IMOKa3aHWs MPHOOPOB C  Y4ETOM
3aJJaHHO} a0COIOTHOM MOTPEIIHOCTH N3MEPEHUH

MPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PU3MUECKOW BETMYMHBI OT
APYro ¢ MCHOJIb30BAaHUEM IPSIMBIX HM3MEpPEHUM, Y4acTBOBAaTb B
IUIAHUPOBAaHUM  Y4€OHOTO  HCCIENOBaHUSA, COOMpaTh YCTAHOBKY U
BBIMOJIHATE HM3MEPEHHS, CIEAys TMPeIOKEHHOMY IUJIaHy, (DUKCHPOBAThH
pe3yabTaThl IOJY4YEHHOHW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJE
IPE/UIOKEHHBIX TabauL U TrpaduKOB, JeNaTh BBIBOJBI IO pe3ysbTaTam
UCCIIEIOBaHMS

1.12

IpOBOAUTL KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘IGCKI/IX BCJINYHH, CJICAyA
npezmo;erHoﬁ HHCTPYKIMU: IIPU BBIIIOJIHCHUA I/ISMepeHI/Iﬁ CO6I/IpaTL
OKCIICPUMCHTAJIbHYKO YCTAHOBKY W  BBIYMCIATH 3HAUCHUC HCKOMOM
BCJIIMYHUHBI

1.13

coOIIrOIaTh MpaBwiia TEXHUKH O€30IMacHOCTH NP paboTe ¢ 1abopaTopHBIM
o0opyoBaHEM

1.14

YKa3blBaTh HPUHLMIIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapakTepu30BaTh NPUHLUINBI  JEHCTBUS  HU3YyYEHHBIX HpHOOpPOB U
TEXHUYECKUX YCTPOMCTB C NMOMOIIBIO MX OINUCAHHUs, UCIIOIb3Ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH M HEOOXoIuMble (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTHU

OPUBOAUTH  NpUMEphl  (HAXOAUTh  HMH(OpMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCMHOJb30BaHUS (U3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HM Ui oOecredeHrs 0e30MacHOCTH IpU OOpallleHuH ¢ NpubopaMu U
TEXHUYECKMMHU YCTPOMCTBAMH, COXpPAHEHUS 3/J0POBbsl M COOJIIOJICHUS] HOPM
9KOJIOTMYECKOT0 MOBEACHHS B OKPYXKAIOIIeH cpesie

1.16

OCYIIECTBIATH OTOOp MCTOYHMKOB HH(popManuu B ceTu VIHTEepHET B
COOTBETCTBUH C 33JaHHBIM IIOUCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUW MW MNyTEM CPaBHEHMSI Pa3IMUHBIX MCTOYHUKOB BBIIEIATh
nH(pOpMalIMI0, KOTOpas SBISETCS NPOTUBOPEUMBOMMIN MOMKET OBbITh
HEJIOCTOBEPHOM

1.17

WCIOJIb30BaTh TPHU BBHIMOJIHEHUHM YYEOHBIX 33JaHUN HAay4YHOMIOIYJISIPHYIO
IuTeparypy (pU3HUECKOro CoJepXKaHMs, CIIPAaBOYHBIE MaTepPHAaJIbl, PECYPCHI
cetu VHrepHer, BnaneTp NpUEMAaMHM  KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3/laBaTh COOCTBEHHBbIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 UCTOYHMKOB MH(pOpMaUU (PU3NIECKOTO COAEPIKAaHUSA, B TOM
qucie MyOJUYHO JeaTh KpaTKUe COOOIIEHUS O Pe3yJIbTaTax MPOEKTOB UIIH




Y4EOHBIX HMCCICOBAHUN, TIPU ATOM TPaAaMOTHO HCIIOJIb30BaTh W3YUYCHHBIN
MOHSATUWHBIA anmapar Kypca (HU3UKH, CONPOBOXIATh BBICTYILICHUE
Mpe3eHTalue

1.19

IIpHU BBIIIOJIHCHUHA yLIe6HLIX IIPOCKTOB H I/ICCJ'ICI[OBaHI/Iﬁ pacnpeaciiaTb
0053aHHOCTH B I'pynmn€ B COOTBCTCTBHU C IIOCTAaBJICHHBIMH 3ada4daMu,
CICIUTh 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aJICKBATHO OILCHUBAThb
COOCTBEHHBII BKJIa/J B JACATCIIBHOCTD I'py1Iibl, BBICTpanBaTh
KOMMYHHKAaTHBHOC B3aPIMOII€I>'ICTBPIC, YUUThIBasA MHCHHUC OKPYKAIOIIHUX

8 KVIACC

Kon
NMpoBepsieMoro
pe3yJbTara

HpOBepﬂeMble NpEeAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJII)HOI71 nmporpaMMmbl OCHOBHOI'O 05]1161"0 06pa30BaHI/IH

1.1

HCIIOJIBb30BaTh IMOHATHA

1.2

pa3nuyaTh SIBJICHUS 10 OMMCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JJAHHOE (PU3UUECKOE SIBICHUE

1.3

pacrio3HaBaTh  TPOSIBICHHE HM3YYCHHBIX  (PU3MUYECKMX  SBICHHHA B
OKpY’KalollleM MHpE, B TOM 4YHcCJI€ (PU3UYECKUE SIBJICHMSI B MPUPOJE, NPHU
9TOM [EpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Yy4eOHYyI0, BBLIEIATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBICHUI

1.4

ONMCHIBATh M3yUEHHBIE CBOMCTBA Tel U (PU3MUECKHUE SBICHUS, HCIIONb3YS
¢usnyeckue  BEIMYMHBI, MPU  ONMCAHUU NPAaBUWIBHO  TPaKTOBAThb
¢u3n4YecKUi CMBICT MCIIOJIb3YEMBIX BEIUYMH, OOO3HAYEHHUS M EIUHMIIBI
(GU3NYEeCKUX BEJIWYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIIME JAHHYIO
¢u3MYeCKyl0 BEIMYMHY C JPYI'MMHU BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNUH

1.5

XapakTepu30BaTh CBOWCTBa Ted, (U3NYECKUE SBICHUS U MPOIECCHI,
WCMOJIb3ySl  M3YYEHHbIE 3aKOHBI, TMpPHU HOTOM J1aBaTh  CJIOBECHYIO
(hopMyITHPOBKY 3aKOHA U 3aIUCHIBATh €r0 MAaTEMATUUYECKOE BBHIPAKEHHE

1.6

OOBSACHATh (PU3MYECKUE MPOLIECChl M CBOWCTBA TeJ, B TOM 4YHUCIE U B
KOHTEKCTE CHUTyalluld NPAKTUKO-OPHUEHTHUPOBAHHOIO XAPAKTEpa: BBIABIATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 | — 2 JTOrH4ecKux
[IaroB ¢ MOMOMIBI0 | — 2 H3Yy4YEeHHBIX CBOMCTBAa (PU3MUECKUX SIBICHMH,
(U3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemars pacué€THble 3ajaud B 2 — 3 JEHCTBUSA, HCIIONB3Yysl 3aKOHBI U
¢dopmybl, cBs3bIBaroIMEe (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a
yCIOBUsA 3aJa4yd 3alKChIBATh KPATKOE YCIIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIsl pelIeHWs 3aJaud, BbIOMpaTh 3aKOHBI M (OPMYJIHI,
HeoOXoauMble i €€ pelleHHs, NPOBOAUTH pacdy€Thl M CpaBHUBATh
MOJIyYEHHOE 3HaUeHHE (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU




1.8

pacrmo3HaBaThb MPOOJEMBbI, KOTOpPHIE MOXHO pPEIIUTh MpH MOMOIIU
(bU3MYECKUX METOOB, HCIOJIb3YsS OMNHMCAHHME WCCIIEeIOBAaHUS, BBIICISThH
MPOBEpSiIEMOE  TMPEANOIOKEHUE, OLEHUBATh MPABHIBHOCTh  MOPSAKA
MIPOBEJICHUS UCCIICOBAHMUS, J€JIaTh BBIBOIBI

1.9

MIPOBOIUTH OTIBITHI [0 HAOIIOICHUIO HU3MUCCKUX SIBICHUIN WM HU3HUSCKUX
CBOMCTB TeJ: (OPMYJIHUPOBATH IMPOBEPSIEMbIC IMPEAIOIOKCHUS, COOHPAThH
YCTAHOBKY M3 IMPEIOKEHHOTO O0OPYIOBaHUS, OMUCHIBATH XOJ| OIMbBITA U
(hopMyJIHUPOBATH BHIBOJIBI

1.10

BBIIOJHATD MMPAMBIC U3MCPCHUSA C UCIIOJIB30BAHUCM aHAJIOTOBBIX HpI/I60pOB
U JTaTYNKOB (PM3MUECKUX BEJIWYHMH, CPAaBHUBATH PE3YJIbTAThl M3MEPEHHIA C
yu€TOM 33/1aHHON a0COIFOTHON MOTPEIIHOCTH

MPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PU3MUECKOW BETMUMHBI OT
Ipyrol €  HCIOJIB30BAHMEM  MPSMBIX  HM3MEPEHHUM:  IUIaHUPOBATH
UCClieIoBaHNe, COOMpaTh YCTAaHOBKY M BBINOJHATH H3MEPEHUs, CIerys
IPEUIOKEHHOMY  IUIaHy, (UKCHpPOBaThb  pe3yJbTaTbl  IOJy4YEeHHOH
3aBHCUMOCTH B BHJI€ TaOJIUI] U rpauKOB, JeIaTh BBIBOJBI 10 pe3ysbTaTaM
UCCIICIOBAHM

1.12

IPOBOJIUTh KOCBEHHbIE H3MEPEHUs (U3UUECKUX BEIMYMH: IUIAHUPOBATh
U3MEpeHusi, CcoOMpaTh  AKCIEPUMEHTAJIbHYIO  YCTaHOBKY,  CJenys
MIPEJI0KEHHOW MHCTPYKLMHU, U BBIYUCIIATH 3HAYEHUE BETMYUHbI

1.13

coOIIIOIaTh MpaBwiia TEXHUKH O€30IMacHOCTH NP paboTe ¢ 1abopaTopHbIM
o0opyI0BaHEM

1.14

XapaKkTepu30BaTh NPUHLUIBI  JEHCTBUS  W3YYEHHBIX IPUOOPOB U
TEXHUUYECKUX YCTPOMICTB ¢ ONOPOM Ha MX OMMCAHHUA, UCIONb3Ys 3HAHUS O
CBOMCTBaX  (U3MYECKUX SBJIEHUH M  HEOOXoauMble  (pu3MUecKue
3aKOHOMEPHOCTH

pacro3HaBaTh IIPOCTBIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIBHbIC
npuOOphl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM, COCTaBISTH CXEMBbI
JJIEKTPUYECKUX  LEelMed ¢  IOCHEAOBAaTEIbHBIM W IapajulesIbHbIM
COCTMHEHHEM DIIEMEHTOB, pa3iuyasi YCJIOBHbIE 0003HAYEHHS DIIEMEHTOB
BJIEKTPUYECKUX LIETIEN

1.16

OPUBOAUTH  TNpPUMEpPHl  (HAXOAUTH  HMH(OpMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUM B TOBCEIHEBHOU
KU3HU 11 o0OecriedyeHus 0e30MacHOCTH MpH oOpalleHuH ¢ mpudopaMu U
TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUS 370POBbsI U COONIOICHUS HOPM
HKOJIOTMUYECKOTO TIOBEJIEHUS B OKpY KaloIlel cpee

1.17

OCYIIECTBIIATh TOUCK HWH(pOpManuu (HU3HIECKOTO CONEpKaHUs B CETH
HNHTepHeT, Ha OCHOBE UMEIOLIMXCA 3HAHUW W NOYTEM CpPaBHEHHUS
JIOTIOTHUTEIBHBIX UCTOYHHUKOB BBIJENATH MH(OPMAIIHIO, KOTOpasi SBISETCS
MIPOTUBOPEUUBOM UITU MOXKET OBITH HEJIOCTOBEPHOM

1.18

HCIIOJIb30BATh IIPH BBINNOJIHCHUN y‘{e6HBIX 3aJaHui HAayYHO-TIOIYJISIPHYTO
JIUTCPaATypy (I)I/IBI/I‘-ICCKOPO COACPIKaHUsA, CIIPABOYHBIC MaTCpUAJIbl, PCCYPChHL




cetu HWHrepHer; BrnaaeTb MNpuUéMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBanus HH(OPMAIIUK U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3JaBaTh COOCTBEHHBIC IHCHbMEHHBIE W KpATKHE YCTHBIE COOOIIEHUS,
0000mast wWHPOPMAIMIO W3 HECKOJbKHUX HCTOYHUKOB (DU3UYECKOTO
coJiepKaHusl, B TOM YHUCIIE MyOJUYHO MPECTABIIATh PE3YIbTaThl IPOSKTHON
WJIM UCCIIEIOBATEILCKON e TEIIbHOCTH, TIPU 3TOM IPaMOTHO HCIOIh30BaTh
W3yYEHHBI TOHATUHHBIN anmapar Kypca (U3HMKH, COIPOBOXKIATH
BBICTYIUICHHE NIPE3CHTALUEN

1.20

IpPU BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W HCCICIOBAHUN (U3NIECKUX
MPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 337a4aMM, CIEAUTh 3a BBIIOJHEHHWEM IUIaHA JACHUCTBUU U
KOPpPEKTHpPOBaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JEATEIIBHOCTD I'PYIIIBI, BHICTPaNBAaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBUE,
IPOSIBJISISI FOTOBHOCTD pa3periaTh KOH(MIUKTHI

9 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

HpOBepﬂeMble NpEeAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJII)HOI71 nmporpaMMmbl OCHOBHOI'O 05]1161"0 06pa30BaHI/IH

1.1

HCIIOJIb30BATh N3YUCHHBIC TIOHATUA

1.2

pa3nuyaTh SIBJICHUS 10 OMUCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIONINX JTaHHOE (PU3UYECKOE SIBICHUE

1.3

pacrno3HaBaThb  MpPOSABIEHUE  W3YUYEHHBIX  (PU3MYECKUX  SIBICHUH B
OKpYy’KarollleM MHUpE, B TOM 4ucje (U3NYECKUE SIBICHUS B NMPUPOAE, NPU
9TOM T[EpPEeBOJUTh TMPAKTUYECKYI0 3ajJady B Yy4eOHYyI0, BBIIEIATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBICHUI

1.4

ONMCHIBATh M3yUEHHBIE CBOMCTBA Tel U (PU3MUECKHUE SBICHUS, HCIIONb3YS
¢usnyeckue  BEIMYMHBI, MpPU  ONMCAHUU NPAaBWIBHO  TPaKTOBAThb
(Gu3n4YecKUi CMBICT MCIIOJIb3YEMBbIX BEIUYMH, OOO3HAYEHHUS MU €JUHMIIBI
(¢U3NYEeCKUX BEJIWYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIIME JAHHYIO
¢u3MYeCKyl0 BEJIMYMHY C JPYI'MMHU BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUHUH

1.5

XapakTepu30BaTh CBONCTBA Tel, (U3NYECKUE SBICHUS U TPOIECCHI,
WCMOJIb3ysl M3YYEHHbIE 3aKOHBI, TMpPU HTOM J1aBaTh  CJIOBECHYIO
(hopMyYITUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMATHUYECKOE BHIPAKCHHE

1.6

OOBSACHATh (PU3MYECKUE MPOLIECChl M CBOWCTBA TeJ, B TOM 4YHUCIE U B
KOHTEKCTE CHUTyalllld NPAKTUKO-OPHUEHTHUPOBAHHOIO XAPAKTEpa: BBIABIATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JTOTHYECKHUX
[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHMH,




(bu3MYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemiate pacuéTHble 3aJaydl (omuparIiudecs Ha cucrtemy u3z 2 — 3
YpaBHEHHUIT), UCHOJIb3YSI 3aKOHBI U (OPMYJIBI, CBSA3bIBAONINE (hHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaju3a YCIOBUS 3a/auyd 3alliChIBaTh KpaTKOE
YCIIOBUE, BBIABIATH HEAOCTAIONINE WM H30BITOYHBIC IaHHBIC, BHIOMpPATH
3aKOHBI M (OPMYJIbI, HEOOXOAUMBIE JIJISI PEIICHHS], TPOBOJUTH PACUETHI U
OLIEHUBATh  PEATUCTUYHOCTh  TOJYYEHHOTO 3HAYeHHS  (U3UUECKOU
BEJIMYUHBI

1.8

pacro3HaBaTh MpPOOJIEMBbl, KOTOPhIE MOXHO pELIMTh MpPHU HOMOIIU
(U3NYECKUX METOJIOB, HWCIOJb3ys OMNHMCAHUE MHCCIEIOBAHUS, BBIACIATDH
IIPOBEPSIEMOE  TNPEANOIOKEHUE, OLEHUBAaTh IPABWIBHOCTh  MOPSAKA
IPOBEJCHUSI  HCCIICAOBAaHUs, JejaTh  BBIBOJAbI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOJEHUI U ONBITOB

1.9

MIPOBOIUTH OTBITHI 10 HAOTIOICHUIO GU3MUCCKUX SIBJICHUIN WM HU3HUSCKUX
CBOMCTB TeN: CaMOCTOSATENLHO COOHMpaTh YCTAHOBKY M3 H30BITOYHOIO
Habopa 00OpYyIOBaHUS, OIKCHIBATH XOJ ONbITAa W €ro pe3yJbTarThl,
(hopMyJIHPOBATH BBHIBOJIBI

1.10

IPOBOJIUTh IPU HEOOXOAMMOCTH CEPHUIO NPAMBIX HW3MEPEHUH, ONpeness
cpeaHee 3HAaYCHHWE HW3MeEpseMoil BenuuuHbl ((POKycHOe paccTosHHe
coOuparomeld  JHH3BI), OOOCHOBBIBATH BBIOOp CIOCOOAa  HM3MEpPEHHA
(n3mepuTeapHOTO IpUbdOpa)

MIPOBOAUTH  HUCCIIEJOBAHME 3aBUCUMOCTEH (U3MUECKUX BEJIUYUH C
UCIOJIb30BAaHUEM MPSAMBIX HU3MEPEHHI: IJIaHUPOBaTh MCCIIEI0BaHUE,
CaMOCTOSITENILHO ~ cOOMpaTh  yCTAHOBKY, (PUKCHpPOBaTh  pe3yJbTaThl
MOJyYEHHON 3aBUCHUMOCTH (M3WYECKMX BEJIMYMH B BHJE TaOIUIH
rpaduKoB, JieNaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

IIPOBOJIUTh KOCBEHHBIE H3MEPEHHUs (U3NUECKUX BEIMYMH: IUIAHUPOBAThH
U3MEpEeHus, coOMpaTh SKCIEPUMEHTAJbHYI0 YCTAaHOBKY U BBIOJIHSATH
U3MEPEHUs, CIEeAys IMPEIIOKEHHOW WHCTPYKLMH, BBIYKUCIATH 3HAYEHUE
BEJINYMHBI Y aHAJIIM3UPOBATH MOJYYECHHBIEC PE3YNBTATH C YYETOM 3alaHHON
MIOTPEIHOCTH U3MEPEHUN

1.13

co0roaTh MpaBuia TEXHUKU O€30MacHOCTH NMpHU paboTte ¢ 1ab0opaTOpHBIM
o0opyI0BaHEM

1.14

paznmuuaTh OCHOBHBIC TIPU3HAKH HM3YYCHHBIX (DU3UYECKUX MOJCIICH:
MarepuaibHas TO4YKa, a0COJIOTHO TBEPIOE TEI0, TOUYCYHBIM HMCTOYHUK
CBETa, JIy4, TOHKAs JIWH3a, TUTAHETapHAass MOJIEeNIb aTOMa, HYKJIOHHAsE MOJIEIb
aTOMHOTO si/ipa

1.15

XapaKTCpPU30BaTh TPUHOHAIIBI JefCTBUSA N3YUCHHBIX HpI/I60pOB u
TCEXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ Ha WX OINMKCAHUS, UCIIOJIb3Ys 3HAHUA O
CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI )51 HCO6XOI[I/IMBIC (I)I/I3I/I‘{eCKI/Ie
3aKOHOMCPHOCTHU

1.16

HCIIOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKHU HU3YYCHHBIX TCXHHYCCKUX




YCTPOICTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MpHU
pelleHnrd  y4yeOHO-IPAKTHUECKUX  3a/ay, ONTHYECKHE CXEeMbl s
MIOCTPOCHHUSI U300paKEHUI B INIOCKOM 3epKalie M COOMparole InH3e

1.17

OPUBOIUTE  NpUMEpHl  (HAaXOOWTh  HMHPOPMAIMIO O  IpUMepax)
IPAaKTHYECKOTO HCIIOJIb30BAaHUA (PU3MYECKUX 3HAHMH B IOBCEIHEBHOM
KHU3HH Ui oOecredeHrs 0€30MacHOCTH IpU OOpalleHuH ¢ IpudopaMu |
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 30POBBS U COOIIOJCHUS HOPM
9KOJIOTMYECKOr0 OBEACHHS B OKPYXKAIOLIeH cpene

1.18

OCYWIECTBIIATh IMOMCK HHGpOpManUU (PU3HMUECKOTO COACPKAaHUS B CETH
WuTepHer, camocTosTenbHO (HOpMyIUpysl TMOUCKOBBIM 3ampoc, HaXOIUTh
MyTH OIpPENeNICHUs] TOCTOBEPHOCTH IOIy4YeHHOW MH(POPMALUU HA OCHOBE
UMEIOIUXCS 3HAHUN U JTOIIOJHUTEIIBHBIX HCTOYHUKOB

1.19

WCIOJIb30BaTh MPHU BBINOJHEHUU Y4eOHBIX 3aJaHU HAYYHO-TIOMYJSPHYIO
TUTepaTypy (PU3NYECKOro COAEpIKaHUS, CIIPABOYHBIE MaTEPHUAIIbl, PECYPCHI
cetu UWHrepHer; BrnaaeTb MNpuéMaMu KOHCIHEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HH(OPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIC U YCTHBIE COOOIICHHMS Ha OCHOBE
nH(pOpMALIUM M3 HECKOJbKUX HUCTOYHUKOB (PU3UYECKOTO COJCpKaHUS,
myOIMYHO MPENCTABIATh PE3YIIbTAThl MPOCKTHON MM HCCIIEI0BATEILCKOM
JEATEIIbHOCTH, IIPU 3TOM IPaAaMOTHO MCIIOJIb30BaTh U3YYEHHbIN MTOHATHITHBII
ammapar HM3y4aeMmoro pasjiena (U3MKA U CONPOBOXKIATh BBICTYIUICHHE
Ipe3eHTalMen ¢ yuéToM 0COOEHHOCTEN ay JUTOPUH CBEPCTHUKOB

1.21

IIpU  BBINOJIHEHUU Y4YEOHBIX TPOEKTOB M HCCIEAOBaHUN (DU3HMUECKUX
MIPOLIECCOB PACHPENENATh OO0S3aHHOCTH B TPYIE B COOTBETCTBHM C
[IOCTaBJICHHBIMU 3aJa4aMH, CIEAUTh 3a BBIIOJHEHHWEM IUIaHA JCHCTBUU U
KOPpPEKTHpOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKJIAJ B
JEeATEIbHOCTD TPYIIBLI, BBICTPAaUBATh KOMMYHHMKAaTUBHOE B3aMMOJEUCTBHUE,
MIPOSBIISAS TOTOBHOCTD pa3peliaTb KOHQIIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC
Kon Kon
pasaesa  3JieMeHTa

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B TTIO3HAHUU OKPYXAIOILET'O MUPA

1.1

®dusuka — HayKa o npupoze. SABneHus npupojsl. Ousnyeckue
SIBJICHUSL: MEXaHUYECKUE,  TEIUIOBBIE,  DJIEKTPUYECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBbBIE

dusznyeckue BEIIUUYMHBI. I/I3MepeHHe (1)H31/I‘leCKI/IX BCJIMYHH.

1.2 duznyeckue IPUOOPBHI. [TorpemHocTh HU3MEPEHUM.
MexnyHapoaHas cucTemMa eIMHULL
EcrecTBeHHOHay4HbIi ~ MeTOJ]  MO3HAHUA:  HAOJIOJECHUE,

13 [IOCTAaHOBKA HAy4YHOI'O BONPOCA, BBIABM)KEHHE THIIOTE3,

' OKCHEPUMEHT 0  MNpPOBEpPKE  TUIOTE3,  OOBsICHEHHE

Ha0JII01aeMOT0 SIBJICHUS

1.4 Onwucanue pU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH
[IpakTuueckue padbOTHI:
N3mepenue paccTossHUAMN.

L5 N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Omnpenenenne pasMepoB MajbIX TEJ.
W3mepenne TemmepaTypbl INpd  NOMOUIM  KHJIKOCTHOIO
TEPMOMETpA U JITaTUNKa TEMIIEPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

CTpOGHI/Ie BCIICCTBA: AaTOMBbI H MOJICKYJIbI, HUX Pa3MCpPhI.

21 OneIThI, JOKa3bIBAIOUINE JUCKPETHOE CTPOCHHUE BELLIECTBA
27 JlBmkeHne dvactun BeniecTBa. CBs3b CKOPOCTH JIBHJKEHUS
' qacTull ¢ Temneparypoil. bpoyHoBckoe nBmxenue, Tuddy3us
’3 B3aumozeiicTBue 4acTHI] BEILIECTBA: IPUTSIKEHUE U
' OTTaJIKUBaHUE
ArperaTHble COCTOSTHUS BELIECTBA: CTPOEHHE ra30B, KUAKOCTEN
24 n TBEPABIX (KpUCTAJUIMUECKUX) Ted. B3auMocBszp Mexay
' CBOMCTBaMM BEIIECTB B PA3HbIX arperaTHbIX COCTOSHUSAX U HX
aTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI
[IpakTuueckue padbOTHI:
26 Onenka nuaMerpa aToMa METOJOM DPSIIOB (C MCIHOJIB30BAHUEM

dhoTorpadmii).
OnbITHI 1O HAOTIOICHUIO TETIOBOTO PACIIMPEHHSI Ta30B.




OnpITbl MO OOHAPYKEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS

JOABVWOXEHUE 1

B3AMMO/ENCTBUE TEJ

3.1

MexaHnudeckoe IBM)KCHHE. PaBHOMEpHOE W HEpaBHOMEPHOE
IBIKEHHUE

3.2

Cxkopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBMXKEHUU.
Pacuér myTH u BpeMeHU IBUKEHUS

33

SIBrnenne uHepuuu. 3aKOH MHEpUMH. B3aumoneicTBrue Ten Kak
MpUYMHA U3MEHEHUSI CKOPOCTH ABWXKEHUS Tell. Macca Kak Mepa
WHEPTHOCTH TeJia

3.4

[TnotHocts BemecTBa. CBS3b IJIOTHOCTH C  KOJIWYECTBOM
MOJIEKYJ B eIMHUIIE 00bEMA BELLIECTBA

3.5

Cuila KaK XapakTepUCTUKA B3aUMOJICUCTBHS Tell

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue CUiibl ¢ MOMOIIIBIO
TUHAMOMETpa

3.7

HBJIGHI/IG TATTOTCHUA U CHUJIA TAXKCCTH. CI/IJIa TSOKCCTHU Ha IlpyrI/IX
mta"geTax. Bec Tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKOIbXKEHUS U TpeHue Nokos. TpeHue B
MIPUPOJIE U TEXHUKE

3.9

CnoxxeHue cwi, HalpaBiI€HHbBIX [0 OJHOW  IPSIMOH.
PaBHOelcTBYIOIIASA CHIT

3.10

[IpakTuueckue padbOTHI:

OmnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBMKEHHS (IIapuka B
AKHUJIKOCTH, MOJIETH 3JIEKTPUYECKOTO aBTOMOOMIIS U TaK Jasee).
Omnpenenenue cpenHeil CKOPOCTH CKOJBbXEHHUS Opycka WM
HIapyuKa IO HAKJIOHHOW INIOCKOCTH. OmnpeneneHue IIOTHOCTU
TBEpROro Ttena. ONBITBI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTH
pacTspkeHus (nedopManuu) Npy>KUHbI OT MPHIIOKEHHON CHIIBI.
OneIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJBl TpPEHUS
CKOJIb)KEHUSI OT Beca Tella M XapakTepa CONPUKACAIOIIUXCS
MMOBEPXHOCTEN

3.11

®usnyeckue SBICHUS B NPUPOJAE: IPUMEPBHl JBHKEHHS C
pPa3IMYHBIMU CKOpPOCTSIMM B JKMBOM M HEXHUBOH IPUPOJE,
JEVCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

Texnuueckue YCTpOﬁCTBaZ AUHAMOMCTpP, MOATIUITHUKHN

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEM 1 TA30B

4.1

HaBnenue TBEpmoro Tena. CmocoObl  yMEHBIICHUS |
YBEJIUYCHHUS TABICHUS

4.2

JlaBmerne Ta3a. 3aBHCUMOCTH JaBIICHHS Ta3a OT O0O0OBEMA,
TEMIEPATypPhI




4.3

[lepenava naBieHust TBEPABIMU TEIAMU, KUIKOCTIMU U Ta3aMH.
3akoH Ilackana. [TneBMaTHueCKre MAIlIMHEI

44

3aBUCUMOCTD JaBIIEHUS KUIKOCTH oT TJTyOUHBI.
I'mapocratuyeckuii  mapagokc. CooOmIaroniMecss  COCYIbI.
['mapaBnuyeckre MEXaHU3MBI

4.5

Atmochepa 3emimm u armocdepHoe gamieHue. I[IpuuuHbI
CYIIECTBOBaHMS ~ BO3AYIIHOW  oOomouku  3emiu.  OmbIT
Toppuuennu. 3aBHCUMOCTH  aTMOC(EPHOTO  JABJICHUS  OT
BBICOTHI HaJl YpPOBHEM MOPSI

4.6

N3mepenne  armocdepHoro  mapneHus.  [lpubopsl  mis
M3MepeHust aTMOC(HEpPHOTO JaBJICHUS

4.7

JlelicTBuEe XUIKOCTM M Tra3a Ha IOrPYKEHHOE B HUX TEJO.
BrlTankusarouias (apxumezioBa) cuiia. 3akoH Apxumesna

4.8

[InaBanue ten. BozayxomnnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa
NOTPpY)KEHHOW B JKUAKOCTh dYactu Tena. Ompenenenue
BBITQJIKUBAIOIIEH CUIIbI, IEHCTBYIOLIEH HA TeJ0, HOrpyXEHHOE
B KMJKOCTb. [[poBepka HE3aBUCUMOCTH BBITAIKUBAIOILEH CUJIBI,
JeUCTBYIOIIEH Ha TEJIO0 B KHUJIKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPUPYIOIIME 3aBUCUMOCTb  BBITAJIKUBAIOLIEH  CHJIBL,
JeMCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHOMN B
KHUJKOCTh 4YacTU TeJa U OT IUIOTHOCTH  KUIKOCTH.
KoHncTpyupoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU U
OIpeNIeIIEHUE €€ TPY30MOABbEMHOCTH

4.10

®usnyeckue SBICHUS B MNPUPOJE: BIMSHHE aTMOC(EPHOTO
JIaBJICHUs! Ha )KUBOI OpraHu3M, IIaBaHUE PbIO

4.11

TexHuueckue YCTPOMCTBA: cooOImaronmecs COCYIBI,
YCTPOMCTBO BOAONPOBOJIA, THAPABIUYECKUM MPECC, MAHOMETP,
OGapomeTp, BBICOTOMED, MTOPITHEBOM HACOC, APEOMETP

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexanunueckas pabota

5.2 Mexanundeckas MOIIHOCTb

53 IIpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

' IIpaBuiio paBHOBecus pblyara

54 [IpumeHeHne npaBuiIa paBHOBECHS pblyara K OJIOKy
«3onotoe mpaBuio» MexaHuku. Koadduuument monesnoro

5.5 neicTBus MexaHu3MoB. IIpocTele MexaHuW3Mbl B OBITY U
TEXHHUKE

5.6 [ToTenuumanpHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus




58 [lonnass MexaHudeckas dSHeprus. 3aKOH M3MEHEHHS W
' COXPAaHEHHUS MEXaHUYECKOM HEepTuu
[IpakTuueckue padbOTHI:
Omnpenenenue pabOTbl CHJIBI TPEHUS TMPU PABHOMEPHOM
59 JNBUKEHUM  Tella 10  TOPU3OHTAIBHONM  MOBEPXHOCTH.
' HUccnenosanue ycnoBui paBHoBecus peruara. M3mepenne KII/]
HAaKJIOHHOM  IUIOCKOCTH. M3yueHume 3akOHAa  COXpaHEHHUs
MEXaHUYECKOW SHEPTUU
5.10 ®u3nyecKue SBICHUS B IIPUPOJIE: PbIYAry B TEJIC YEJIOBEKA
Texauueckue YCTPOMCTBA: pblyar, IO BUKHBIN u
5.11 HEMOJBIKHBIA ~ OJIOKM, HAKJIOHHAS TIUIOCKOCTh, TIPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pa3aesia  3JieMeHTa
TEIIJIOBBIE SABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHUYECKOM TEOpUHU
6.1 CTpoeHMsl BemiecTBa. Macca u pa3mepbl MoJieKyJs. OTbBITHI,
' MOATBEPKIAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
6.2 Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHHI
' BemecTBa. Kpucrannuueckue u amopHbIe Tena
6.3 OObsicHEHHE CBOWCTB ra3oB, JKMJIKOCTEH W TBEPABIX TEN Ha
' OCHOBE MOJIOKEHUI MOJIEKYISIPHOKUHETUYECKON TEOPUU
6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TenioBoe paclIupeHHe U cxaTue
6 6.6 Temmneparypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO
' JIBUYKEHHUSI YaCTHUIL
6.7 Buytpennsas osHeprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH
' SHEPTrUH: TEIJIoNepeaaya U COBEPIICHUE paOOTHI
6.8 Buasl  temnonepenauu: — TEIUIONPOBOJHOCTh,  KOHBEKIIMS,
U3IIy4YeHue
6.9 KonuyecTBo TemnoThl. Y aenbHas TEIOEMKOCTh BEILIECTBA
6.10 TemooOMeH U TEIUIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOTO
’ Oananca
6.11 [InaBneHue © OTBEpAEBAHUE KPUCTAUIMYECKUX BEIIECTB.
' VenpHas TEMI0Ta MIaBICHUs
6.12 [TapooOpa3zoBanne u koHaeHcamus. Hcmapenue. Kunenwe.




VY nenbHas TeIIoTa mapooOpa3oBaHUs. 3aBUCUMOCTh
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS

6.13 Brnaxnocts Bo3ayxa
6.14 OHeprus TOIIMBa. Y IeJIbHas TEII0Ta CrOpaHus
[Tpunnuner padoTel TermoBeix asuratene KIIJ[ TemmoBoro
6.15 nBuratens. TemioBble JBUTATeIM M 3allUTa OKPYKaroleu
cpelbl
6.16 3aKOH COXpAaHEHUS U MPEBpalICHUS HSHEPIrUUM B TEIUIOBBIX
’ nporeccax
[TpakTrueckue paboTHI:
OnbeITel MO OOHAPY)KEHUIO JCHCTBUS CHJI MOJIEKYJISPHOTO
MPUTSKEHUSL.
OnpITHl IO BBIpAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM WU
caxapa.
OneITel 1O HAOMIOACHHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B,
JKUJIKOCTEN U TBEPJIBIX TEI.
Omnpenenenue JaBiIeHUs BO3yXa B OaJUIOHE IINPUIIA.
OnbIThl, AEMOHCTPUPYIOUIUE 3aBUCHUMOCTb JAaBJIEHUS BO31yXa
OT ero 00bEMa U HArpeBaHUS WIIH OXJIAKICHUS.
6.17 [TpoBepka runoTe3bl JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA
' JKUJIKOCTH B TEPMOMETPUUECKON TPYOKeE OT TeMIlepaTyphl.
HaGnronenne w3MeHeHUsT BHYTpPEHHEH OHEpPruu Tela B
pe3yibTaTe Teruionepeaadyn u padoThl BHEITHUX CHJL.
HccnenoBanue sBJICHHS TEIIOOOMEHAa TMIPH CMENIMBAHUU
XOJIOJHOM U TOpSiYeN BOJBI.
Ornpenenenne KOJIWYECTBA TEIJIOTHI, MOJYYEHHOIO BOJION MpH
TEMI000MeHe C HarpeThIM METAJUTMUECKUM IIUITHHIPOM.
Ornpenenenne yaenbHOM TEIITOEMKOCTH BEIIECTRA.
UccnenoBanue nporiecca ucrapeHusl.
OrnpesiesieHre OTHOCUTENBHOM BIIAXKHOCTH BO3/TyXa.
Ornpenenenne yaeIbHON TEIIOTH TUIABICHUS JIb/IA.
duznueckue SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U
6.18 KamWUIIPHBIE SBJIECHUS B TPHUPOJE, KPUCTAUIBI B TIPUPOJE,
' uznyuenue ConHIA, 3aMep3aHre BOJOEMOB, MOPCKHE OpH3HI;
o0Opa3oBaHUE pOCHI, TYMaHa, UHEs, CHETa.
TexHuueckue YCTpOMCTBA: KalyJUISpBI, MIPUMEPBI
MCIIOJIb30BAaHUS KPUCTAIUIOB, KUAKOCTHBIM TEPMOMETp, AATUUK
6.19 TeMIIepaTypbl,  TEPMOC, CHUCTEMa  OTOIUIEHUS  JIOMOB,

TUTPOMETPBI, TICUXpPOMETp, TMapoBas TypOuHa, JBUTaTelb
BHYTPEHHET0 CrOpaHu.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

OnexTpuzanys Ten. J[Ba poaa 3IeKTpUUYECKUX 3aps10B




B3aumoneiictBue  3apsokeHHbIX  Tenl.  3akoH — Kynona

7.2 (3aBUCUMOCTb CHJIBI B3aMMOJCHCTBHS 3apsSOKEHHBIX Tell OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX]Ty T€JIaMH )
Onektpuueckoe mnosie. Hanpssk€HHOCTD AJIEKTPUYECKOro MOJIS.

7.3 [IpuHtn ~ cynmeprno3umuu  SJAEKTPUYECKUX  mojied  (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenn JIEKTPUYECKUX 3aps10B. DneMeHTapHbIN
7.4 anekrpudyeckuil 3apsia. CrpoeHue aroma. IIpoBonHuku u
JUDJIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DNeKTpUUECKUM TOK. Yenosus CYILIECTBOBAHUA
' AIIEKTPUYECKOr0 TOKa. MICTOYHMKN OCTOSIHHOTO TOKA

77 JleficTBUSI DJNIEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax

7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTPUYECKOE HalPsHKEHNE

79 ConpoTuBieHHe MPOBOJHUKA. YIEIbHOE CONPOTHBIICHUE
' BEILIECTBA

7.10 3akon Oma aJ1g y4acTka 1enu

7.11 [TocnenoBarenbHOE U NapaieIbHOE COETUHEHUE IPOBOIHUKOB

712 PaGoTa u MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3akoH Jxoyms —

' Jlenna

713 DNEeKTpUUECKHUEe LIETH U MOTPEOUTENN INEKTPUUECKON 3HEPTUn

’ B ObITy. KOopoTkoe 3aMbIkaHue

714 ITocrossHHbIE ~ MarHuThl.  B3anmomeicTBHE  MOCTOSHHBIX

' MarHuTOB

715 MarnutHoe nosie. MaruutHoe noje 3emMJId U ero 3HaueHue AJis

' JKU3HH Ha 3emiie

716 Oneir Opcrena. MarHuTHOe TOJE DJIEKTPUUECKOTO TOKA.

' IIpuMeHeHne AIEKTPOMAarHuTOB B TEXHUKE
JleiicTBE MarHUTHOTO IIOJII HAa TPOBOJAHHUK C  TOKOM.

717 OnexTpoJBUrareab  IOCTOSHHOTO  Toka. Mcmonb3oBaHue

' QJIEKTPOJIBUraTeNIel B TEXHUYECKHMX YCTPOWCTBaX M Ha
TpaHCIOpTE

718 Onpitel @apanes. SIBiaeHHE HIEKTPOMArHUTHOM WHAYKIHH.

' [Mpaswio Jlenma
OnextporeHepatop. CrnocoObl TMOMY4YEeHUS DIIEKTPUYECKON

7.19 SHEPTUH. DJEKTPOCTAHIIMM HA BO30OHOBISEMBIX HCTOYHHKAX
SHEPTUU
[TpakTueckue paboThI:

7.20 OnpIThl O HAOMIOJEHUIO AJIEKTPU3ALMU TeJl UHAYKIHEH U Ipu

COIIPHKOCHOBCHHMU.




HccnenoBanue AeCTBUS 3JIEKTPUIECKOTO MTOJISI HA IPOBOJHUKH
U JUDIIEKTPUKHU.

COopka 1 mpoBepka padOoThI JIEKTPUUECKON HENH MOCTOSIHHOTO
TOKA.

W3mepeHue U perysinpoBaHUEe CUIIbI TOKA.

W3mepeHnue U peryiupoBaHue HaIlPsHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIAYIIErOo 4epe3
pPE3UCTOP, OT CONPOTUBIEHUS PE3UCTOpPAa W HANpsSHKEHUS Ha
pe3ucrope.

OnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb JJIEKTPHUUECKOTO
CONPOTHUBIICHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJH
MIONIEPEYHOI0 CEYEHUSI U MaTepHuaa.

ITpoBepka IpaBuiia CJIOKEHUS HaIPsKECHUN npu
[IOCJIEZIOBATEIbHOM COEAMHEHUH ABYX pe3uctopoB. IIpoBepka
paBwia JUisl CWJIbl TOKAa IpU NApajuleJIbHOM COEAMHEHUU
pesuctopoB. OmpeneneHue padOThl AJIECKTPUUYECKOTO TOKa,
uaymero — yepe3  pesucrop.  OmnpeneneHne  MOUIHOCTH
AJIEKTPUYECKOTO  TOKA,  BBIAEISAEMOM  HA  PE3UCTOPE.
HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKA, MAYLIETO 4epes
JaMIIOUKy, OT HampsbkeHuss Ha Hed. Omnpenenenue KIIJ
HarpeBatens. lccnenoBaHWe MarHUTHOIO — B3aUMOJIEHCTBUS
IIOCTOSIHHBIX ~ MarHuToB. M3yueHue  MarHuTHOro  moJs
MOCTOSIHHBIX MAarHUTOB NpPU UX OOBEIMHEHUH U pa3elICHHUU.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbIThl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIbI
B3aUMOJICMCTBUS KaTyIIKA C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBJ€HUsT Toka B  Karymke. I3ydenwme neictBus
MarHuTHOTO IO Ha MPOBOAHUK ¢ TOKOM. KoHcTpynpoBanue u
uzydyeHue paboTel anekrpoasuratens. M3mepenune KIIJ]
AIIEKTPO/IBUTaTENbHON YCTaHOBKH. ONBITHI 10 HCCIEI0BAHUIO
ABJIGHUS  DJIGKTPOMAarHUTHOM  MHIYKUUHU:  HCCIEJOBaHUE
M3MEHEHUH 3HaYeHMsI U HAaIIPaBJIEHUSI UHAYKIIMOHHOTO TOKa

@u3nYeCKUe SBICHHUS B MPUPOJEC: DJICKTPUUYECKHUE SIBJICHUS B
atMocdepe, DJIEKTPUUECTBO KUBBIX OPTraHU3MOB, MarHHUTHOE

721 noje 3eMiH, Jpeld IMON0COB, POJb MAarHUTHOTO MOJS IS
YKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE
TexHnueckue  yCTpOMCTBA:  DJEKTPOCKOI,  aMIIEpMETP,
BOJITMETP, PEOCTaT, CUETYMK DIEKTPUUYECKOW DHEPIHH,
799 AIIEKTPOOCBETUTENBHbBIE npudopHl, HarpeBaTeIbHbIE
' AIIEKTPOIPUOOPHI (mpumepsl), AIEKTPUYECKUE
pelOXpaHuTeNH, 3JIEKTPOMAarHur, 3JIEKTPO/IBUTaTellb

MMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKa




9 KVIACC

Kon
paszena Kox anemenTa [IpoBepsiemble 3JIEMEHTHI COICPKAHUS
MEXAHUWYECKUE SIBJIEHUA
21 Mexannueckoe JBHxkeHHe. MarepuanpHas Touka. Cucrema
’ orcuéra
8.2 OTHOCHUTEIHFHOCTh MEXaQHHUYSCKOT'O JIBYIKCHHS
8.3 PaBHOMepHOE NPSAMOJIMHENHOE IBUKEHHUE
8.4 HepaBHomepHoe mnipsAMosiuHelHOE JBOKeHUEe. CpeaHsa U
’ MTHOBEHHas CKOPOCTh TeJjia MPU HEPABHOMEPHOM JIBUKEHUH
8.5 Yckopenue. PaBHOyCKOpEHHOE MPSMOIMHENHOE IBUKEHHE
8.6 CBo6oaHoe nagenne. OublThl [anumaes
PaBHOMepHOE nBMKeHHE MO OKpykHOCTH. Ilepuox u wyactora
8.7 oOparreHusl. JInHeliHas n yIioBas CKOpOCTH.
LleHTpoCcTpEMUTENBHOE YCKOPEHUE
8.8 [Tepssiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHna
8.10 Tpetnii 3akon HeroToHa
8.11 [IpuHUUMI cynepno3uium cui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8 2 13 Cunia TpeHusi: cujla TPEHHs CKOJIbKEHHS, CHJIa TPEHUsS MOKOS,
' JIpyTUE BUbI TPEHUS
2 14 Cuiia TsSKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpEHHE
' CcBOOOIHOTO NaIEHUs
215 Jewxenne mmaner Bokpyr Connma. IlepBas kocmuyeckas
' ckopocTb. HeBecoMocTh U neperpy3ku
8.16 PaBHOBecue MaTepuanbHOM Touku. AOCOTIOTHO TBEPAOE TENIO
2,17 PaBHOBecue TBEPHOro Tena € 3aKPEIIEHHOW OCBhIO BpALICHHS.
' MowmenT cunsl. LlenTp TsokecTn
8.18 Nmnynsc Tena. M3menenue umiynsca. MIMiyisce cumsl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE IBHXKCHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
2.2 Pabora cun Tspkectu, ymnpyroctd, TpeHus. CBsi3b SHEPrUM U
' padoTHI
293 [loTeHuumanbHast SHEPTUs Tejla, MOAHITOrO HaJ MOBEPXHOCTHIO
' 3emim
8.24 [ToTeHnnanbHas SHEPTUs CXKATON NPY>KUHbI




8.25

Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU

8.26

3aKkoH COXpaHCHUA MEXaHUYEeCKOMH OHEpPIrun

8.27

[TpakTrueckue pabOTHI:

OrnpeziesieHne CpeHEeH CKOPOCTH CKOJIBKEHHS Opycka WiIu
JBIDKCHHS IIApHKa MO HAKJIOHHOW TIiockoctH. OmnpeneneHue
YCKOpPEHHUsI Tella TMPU PaBHOYCKOPEHHOM JBIKEHHUHU TIO
HaAKJIOHHOM MIIOCKOCTH.

HccnenoBanue  3aBUCUMOCTM  IIYTH  OT  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBFDKEHUU 0€3 HAYaIbHOW CKOPOCTH.
IIpoBepka rUmoTessl: €Cau IPH PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HayaJbHOW CKOPOCTH IyTH OTHOCSATCSA KaK psAJl HEUETHBIX
Yucel, TO  COOTBETCTBYIOIIME  MPOMEXKYTKH  BpEMEHU
OJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJTBI TPEHUS CKOJIBKEHHUS OT CHITBI
HOpMaJIbHOTO naBiieHus. OnpezaeneHne KodPpGUIIMEHTa TPEHUS
CKOJIBIKCHUS. Omnpenenenue JKECTKOCTH MPY>KUHBI.
OnpeneneHne pabOTHl  CWIBI TPEHHS TIPU  PAaBHOMEPHOM
JOBUXKCHUHN TCJ1a 110 I“OpI/I30HTaJII)HOI\/JI HOBCpXHOCTI/I.
Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH TPH MOABEME Tpy3a C
HCIOIL30BaHUEM HEIMOIBHIKHOTO U IMOJIBIIKHOTO OJI0KOB

8.28

®duznyeckue SBICHUS B npupoac: IpUIuBbl W  OTJIUBBI,
JBHXKXCHHUC IIJIaHCT ConHeunon CUCTCMbI, PCAKTUBHOC JIBUXKCHHC
JKHUBBIX OPTaHHU3MOB

8.29

Texunueckue yCTpOﬁCTBaZ CIIMAOMCTP, HOATYHUKU II0JIOKCHUA,
pacCTodHuAd U YCKOPCHUS, PaKCThI

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe JABHIKCHUC. OcHOBHBIC XapaKTCPUCTUKU

o1 KoJIeOaHUI: TIepUO/], YacTOTa, aMILIUTY/1a
9.2 MareMaTtuyeckuii ¥ MNPy KUHHBIM MasTHUKUA. [IpeBpamieHue
’ HHEPIUu MpH KoJeOaTeTbHOM JABMKEHUH
9.3 3aryxatomue Konedbanus. BeiHyXkaeHHble Konebanus. Pe3onanc
Mexannueckue BosiHbl. (CBOICTBA MEXaHWYECKUX  BOJIH.
0.4 IIpononpHele U MONEpedYHbIE BOJIHBI. J[711MHA BOJIHBI U CKOPOCTH
) e€ pacrpocTpaHeHus. MexaHHuecKkrue BOJHBI B TBEPIOM TeJe,
CEHCMHYECKHE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpakeHue 3ByKa
9.6 Wnudpa3Byk u yabTpa3Byk
[TpakTiueckue paboThI:
Ornpezenienre 4acTOThl U IEPHO/Ia KOJIeOaHU MaTeMaTHIECKOTO
9.7 MasTHHKA.

OmnpeneneHre 4YacTOThl W Iepuoja KoJeOaHWW MpyKUHHOTO
MasiTHUKa




Uccnenosanue 3aBUCUMOCTH rnepuoja KoJieOaHuii
MOJIBELICHHOTO0 K HUTH Ipy3a OT AJuHBI HUTU. MccrienoBaHue
3aBHCHUMOCTH I€pHOJia KOJIeOaHHH MPYKUHHOTO MasTHHUKA OT
Macchl Tpy3a. [IpoBepka He3aBUCHUMOCTH mepuoja KoseOaHuit
rpy3a, MOABEIIEHHOTO K HUTH, OT Macchl I'py3a U >KECTKOCTHU
npyxuHsl. I3Mepenne yckopeHust cBOOOIHOTO NaieHus
@dusuyeckue SBIEHUS B IPUPOJE: BOCIPUSATHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMHYECKHE BOJHBI, I[yHaMH,
9X0
9.9 TexHuuyeckue ycTponcTBa: 3X0J10T, UCIOIb30BaHUE YIbTPa3ByKa
' B OBITY U TEXHUKE
OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI
10.1 ONEeKTpOMarHUTHOE  MoJie.  OJEKTPOMAarHUTHbIE  BOJIHBIL.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 DneKTpoMarHuTHas rnpupoja ceera. Ckopoctb cBeTa. BoiaHOBBIE
' CBOMCTBA CBETA
10 [TpakTHdeckue paboTHI:
10.4 N3yueHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOIIbIO
MOOWIBHOTO TeleoHa
10.5 dusznyeckue SBICHUS B MPUPOJE: OMOIOTHMYECKOE AelCTBUE
’ BUJMMOTO, YJIbTPa(UOIETOBOTO U PEHTT€HOBCKOTO M3ITy4EHH
10.6 TexHuyeckue ycTpoNCTBa: MCIOJIB30BAHUE DJIEKTPOMArHUTHBIX
’ BOJIH JUISl COTOBOM CBSI3H
CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBera. IcTouHMKH cBeTa
11.2 IIpssMonrHENHOE pacpOCTpaHEHUE CBETA
11.3 Otpaxkenue cBera. [1nockoe 3epkano. 3ak0OH OTpakKEeHHUs CBETa
114 IIpenomiienne cBera. 3akoH IpenomiieHHs cBera. [lomHoe
' BHYTPEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xop stydeit B ivH3e
11.6 OnTuueckas cuctema doTroanmnapara, MUKPOCKOIIA U TEJIECKOIa
1 117 I'maz  kak  onTuueckas  cucrema.  bim3opykocte U
' JATbHO30PKOCTh
118 Paznoxenue Oenoro cBerta B crekrp. OnbiTel HbroToHa.
' CrnoxeHue CieKTpajabHBIX LBETOB. Jlucniepcus cBeTa
[TpakTHyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yIjla OTPAaKEHUSI CBETOBOIO JIyda
11.9 OT yrJja MaJIeHHus.
N3ydyeHne xapaKTepUCTHK H300paxKeHHs] MpeaMeTa B IIOCKOM
3epKaje.




HccnenoBanue 3aBUCHUMOCTH yIJla TPEIOMJIEHHS] CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TPaHuLe «BO3/IyX — CTEKIIOM.
[TonmyueHnue n300paskeHHIA ¢ TOMOIIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne (GOKYCHOTO PpacCTOSHHUS M ONTHYECKOH CHIIBI
coOMparoIIe JTMH3BL.

OnbITH IO PA3TI0KEHHUIO OEIIOTO CBETa B CHIEKTP.

OMBITH 110 BOCIPUSATHIO I[BETA MIPEIMETOB MPHU UX HAOIIOICHUN
Yyepe3 [BETOBBIC (PHIIBTPHI

11.10

®dwusnyeckue siBIeHUs B mpupoje: 3arMmenus Comnnama u JIyHBI,
[BETa TeEJI, ONTHYECKUE SsBJICHUS B aTmocdepe (1BeT HeOa,

pedpakuus, pagyra, MUPax)

11.11

TexHuyeckue yCTpOMCTBa: OYKH, IMEpHCKoM, QoToanmnapar,
ONTUYECKHE CBETOBOJIbI

12

KBAHTOBBGIE ABJIEHUA
2.1 OnbiTel Pezepdopna u muaHerapHas Mojenb aTtoma. Mojenb
' aroma bopa
122 Hcnyckanue W IOMNIOLIEHME CBeTa aroMoM. KBaHTBHI
' JIuneituaTele cEKTpsI
12.3 PannoaktuBHOCTE. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenue atomHoro sapa. HykinonHass Moznens aTOMHOTO siapa.
' W3oTons
12.5 PannoaktuBHble npeBpaiieHusd. Ilepuon nomypacnaga aToMHBIX
' saep
126 SAnepHple peakuuu. 3aKOHBI COXPAHEHMs 3apsAJOBOrO U
' MacCOBOT'O YHCEI
12.7 OHeprus cBsA3U aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU
12.8 Peakuuu cuntesa n nenenns anep. Mcrounuku sueprun ConHna
' 1 3BE3]
12.9 Snepnas oHeprertuka. JlelicTBUE pagMOAKTUBHBIX U3JIyYCHUN HA
' JKHBBIC OPTaHU3MBI
[TpakTrueckue paboThI:
HabmtoieHue CriomHbIX U JINHEHYaThIX CIEKTPOB U3JIyUECHHUS.
12.10 HccnenoBanue TPEKOB: M3MEpPEHHWE DHEPIUM  YaCTHIIBIIIO
TOpPMO3HOMY TTyTH (110 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (hoHa
Puznueckue SABJICHUSA B MIpUpOAE: €CTECTBEHHBIN
1211 palMOaKTUBHBIA (OH, KOCMHMUYECKHE Jy4M, paJUOAKTHBHOE
' W3JTy4YEHUE MPUPOJHBIX MUHEPAJIOB, IEHCTBUE PAAHMOAKTUBHBIX
M3JTy4YE€HUH Ha OPraHU3M 4eJI0BEKa
12.12 TexHnueckue yCTpoMCTBa: CHEKTPOCKON, WHAMBHUIYaJIbHBII

AO03UMCETP, KaMCpa Bunscona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3y/ibTaTaM 0a30BOr0
YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'O
o0miero oopazopanus Ha ocHoBe PI'OC

ITonnmanue ponu (GU3MKKU B HAy4HOH KapTHHE MUpa; cHOPMUPOBAHHOCTD
0a30BBIX MPEJICTABICHUH O 3aKOHOMEPHOW CBSI3M U IO3HABAEMOCTH
ABIICHUA  TPUPOABI, O  pOJIM  OKCIOepuMeHTa B  (usmke, O
cucteMooOpasyromed ponu (U3MKA B Pa3BUTHH ECTECTBEHHBIX HayK,
TEXHUKHA M TEXHOJOTHH, 00 SBOMOLIUHN (PU3MYECKHX 3HAHUN M UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHON KapTUHE MHMpa, O BKJIAJE POCCHUHCKUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE HAYKH, OOBACHEHHE IPOLIECCOB
OKPYKaroIllero Mupa, pa3BUTUE TEXHUKH U TEXHOJIOTUI

3HaHUA O BHJAX MaTepuu (BEIIECTBO M IOJE), O JABMKEHUU Kak Crocoode
CYILIIECTBOBAHMSI MaTepuH, 00 aTOMHO-MOJEKYJISPHOW TEOpUU CTPOCHUS
BElIeCTBa, O (DPU3MUYECKON CYIIHOCTH SIBIICHUN MPUPOIbl (MEXaHHMYECKHX,
TEIUTIOBBIX, JIEKTPOMATrHUTHBIX U KBAaHTOBBIX); YMEHHUE Pa3JINuaTh SBJICHUS
[0 ONHCAaHUI0O HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHPYIONINX JaHHOE (PU3MYecKOoe sBIICHUE; YMCHHE pPAaclo3HaBaTh
MPOSIBJICHUE M3YYCHHBIX (PU3MUECKUX SBJICHHM B OKpYKAlOIIEM MHDE,
BBIJIETISISL UX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Bnangenne ocHOBaMH MOHSTHIHOIO arrapara U CHUMBOJIMYCCKOI'O SA3bIKa
(I)I/I3I/IKI/I U HCIIOJIB30BAaHUC HX IJId PCHICHUA y‘le6HBIX 3aaa4; YMCHHC
XapaKTCpPU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘leCKI/Ie SABJICHUA W IIPOLCCCHI,
HCIIOJIb3YA (bsz[aMeHTaanHe N OMIINPUICCKHUEC 3aKOHBI

YMeHHe OmNHUCHIBaTh HU3YYCHHBIC CBOIMCTBa TEI H (I)I/ISI/I‘leCKI/Ie SABJICHUA,
HCIIOJIb3YA (bI/I3I/I‘-IeCKI/IC BCIIMYHUHBI

Brnagenne ocHOoBaMHM METOJOB HAy4YHOTO MO3HAHHS C YYETOM COOIIOICHUS
npaBuj 6€30MacHOro TpyAa: HabmtoieHne (PU3NUECKUX SBIICHUMN:

YMEHHE CaMOCTOSTEIHHO COOMpPATh SKCICPUMECHTAIBHYIO YCTAaHOBKY W3
JTAHHOTO Habopa 00OpYAOBaHMS MO WHCTPYKIIMH, ONMKUCHIBATH XOJ OIbBITA U
3aMKChIBaTh €r0 Pe3yNbTaThl, (GOPMYIHPOBATH BHIBOAbI;

MPOBEJICHUE TMPSIMBIX W KOCBEHHBIX HM3MEPEHUN (PU3NYECKUX BEIUYUH:
yMEHHE  IUIAHUPOBAaTh  HM3MEPEHHs,  CaMOCTOATEIbHO  CcOOMpaTh
AKCIIEPUMEHTAIbHYI0 YCTAaHOBKY [0 HWHCTPYKIIMU, BBIYUCIATH 3HAUCHUE
BEJTMYMHBI ¥ aHATU3UPOBAThH MOJYYEHHBIE PE3YNbTAThI ¢ YUETOM 3aaHHOMN
MOTPEIIHOCTH PE3YJIbTATOB H3MEPEHU;

IMPOBCACHUC HECJIOKHBIX SKCIICPUMCHTAJIBHBIX HCCHC}IOB&HHﬁ;
CaMOCTOSITENIbHO COOMpaTh AKCIEPUMEHTAIbHYIO YCTAHOBKY U MPOBOIUTH
WCCIIC/IOBAaHUE 10 WHCTPYKIIUH, TPEACTABISTH MOJyYECHHBIE 3aBUCUMOCTH




(GU3MYECKUX BEIWYMH B BHjAe TaOmuIl u rpaduKOB, YUYUTHIBATH
MOTPENIHOCTH, JIeJIaTh BBIBOJBI 110 pe3yJIbTaTaM HCCIICIOBAHUS

[Tonnmanue XxapakTepHBIX CBOMCTB (PM3MUYECKUX MoOJenel (MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TENO0, MOJAETU CTPOCHMS ra3oB, JKUIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJENIb aToMa, HYKJIOHHAs MOJI€JIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATH UX JJIs1 00bACHEHHUS (PU3NYECKHUX TPOLIECCOB

YMeHnue o0bACHATH (PU3NUYECKHE MPOLECCH U CBOICTBA TEJ, B TOM YUCIIE H
B KOHTEKCTE€ CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIABIIATD IMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTDH
OOBsSICHEHHE C ONOpOH Ha HM3y4YCHHBIE CBOWCTBA (PU3MUECKUX SIBICHUH,
¢du3nveckre 3aK0HbI, 3AKOHOMEPHOCTH U MOZEIH

YMmenue pemate pacu€THble 3a1auu (Ha 6a3e 2 — 3 ypaBHEHUI), UCIOJIb3YS
3aKOHBI U (hopMyIibl, CBA3BIBAIOIINE (DPU3UUYECKHE BEJIMYMHBI, B YACTHOCTH,
3alMChIBaTh KPAaTKOE YCJIOBUE 3a/layd, BBIABJISTH HEINOCTAIOLIUE JaHHBIC,
BbIOMpAaTh 3aKOHBI U (GOpPMyJbl, HeoOXoAuWMBIE s €€ pelleHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, IPOBOJUTH Pacu€Tbl U OLECHUBATh
PEATMCTUYHOCTD MOMYYCHHOTO 3HAYCHUs (PU3UYECKON BEIMYUHBI; YMEHHE
ONpEeAEATh Pa3sMEPHOCTh (U3NYECKOM BEJIIMYMHBI, IIOJYYEHHOW IpH
pelIeHnH 3a/1a4uu

YMeHHe XapaKTepHU30BaTh MPUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHclie OBITOBBIX HPUOOPOB, W TPOMBIIUIEHHBIX TEXHOJIOTHYECKHX
MPOIIECCOB 10 MX OMHCAHUIO, HCIIONB3Ys 3HAHUS O CBOMCTBAX (PU3UUYECKUX
SBJICHUH U HEOOXOJUMBbIEe (PU3HUECKUE 3aKOHOMEPHOCTH

10

YMeHue HCronb30BaTh 3HAHUS O (PU3UYECKUX SIBICHHUSIX B MOBCEIHEBHOMN
KU3HU A7 oOecrieueHuss Oe30MacHOCTH MpH OOpalieHuu ¢ OBITOBBIMU
nmpubopamMu M TEXHHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHS 3J0pPOBbS U
COOJTIOZICHUSI HOPM DKOJOTHYECKOTO TOBENCHHUS B OKpYKaOIIeH cpee;
MOHMMAaHUE HEOOXOIUMOCTH TPUMEHEHHS JIOCTWDKCHUH (U3WKU |
TEXHOJIOTHH JIJIS pallMOHATILHOTO MPUPOIOTIOIE30BAHUS

11

OnelT  moucka, mpeoOpa3oBaHUs U  MpEeACTaBICHUS  HMHPOpMAIU
¢u3nyeckoro  coaepkKaHMsl €  MCIOJNb30BaHMEM  MH(GOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTMH; YMEHHE OLIEHUBAaTh JOCTOBEPHOCTh
MOJy4eHHON  WMH(pOpMallUM HA OCHOBE UWMEIOIIUXCS 3HAHWA U
JIOTIOJIHUTENBHBIX MCTOYHHMKOB; YMEHHE HCIIOJIb30BaTh IPHU BBIOJIHEHUU
yueOHBIX 3aJaHUi  HAYYHO-TIONMYJSPHYIO JIUTepaTypy (U3NYECKOTro
COJIEpKaHus, CIIpaBOYHbIE MaTepUalbl, pecypcsl ceTu MHTepHeT; BiageHue
0a30BbIMHM HaBBIKAMU IpeoOpa3oBaHuss WHGOpPMALUK U3 OJHOM 3HAKOBOM
CUCTEMBl B JpPYryl0; yMEHHE CO3/1aBaTb COOCTBEHHbIE NUCHMEHHBIE H
YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMALINK U3 HECKOJIBKUX HCTOUHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
O ®PU3UKE

IIpoBepsieMblii 3JIeMEeHT COieP:KAHUS

Kox
1 MEXAHUWUYECKUE SBJIEHUA
L1 Mexanuueckoe nBrxkeHne. MatepuanbHas Touka. Cuctema otcuéra. OTHOCUTENBHOCTh
) JIBU>KEHUS
PaBHomepHoe u HepaBHOMepHOe nBukeHHe. Cpeansisi ckopocts. Dopmyna Uit
1.2 BBIYMCIICHHS CpeIHEH CKOPOCTH: V = S/t
PaBHOMepHOE NpsAMONMHENHOE TBUKEHUE. 3aBUCUMOCTh KOOPJMHATHI TeJla OT BPEMEHU
B CJIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHUS:
1.3 x(f)=x,+vt
I'padbvkn  3aBUCUMOCTH OT BpEeMEHU [UIsl TMPOEKIUH CKOPOCTH, MPOEKINH
MEePEMEIICHUS, ITyTH, KOOPIUHATHI IPH PABHOMEPHOM IPSMOJIUHEHHOM JABMKCHUN
3aBHCHUMOCTh KOOPJIMHATHI Tela OT BpPEMEHH B Cclydyae pPaBHOYCKOPEHHOIO
MPSIMOJIUHEHHOTO JIBUKCHHS:
2
-Sx':r} =1':|;|: *f_ax * ?
<
@opMyIIbl Uil MPOEKIMH TePEMELIEHHUs, TPOCKIIUU CKOPOCTU U MPOEKIUU YCKOPEHUS
MIPH PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBHKEHUH:
2
1.4 -SI(E‘)ZU‘]I'E‘+HI'E.
U_,{.(f) =Upx T4, 1,
a.(f)=canst,
Ulr‘ - l"}l:r‘ =2£I_T.S'_T
I'padvku 3aBUCUMOCTH OT BpEMEHM [UIsl IPOEKIMHU YCKOPEHUS, MPOEKIMU CKOPOCTH,
MPOSKIIMH TEPEMEIICHUs, KOOPAUHATHl IPH PABHOYCKOPEHHOM MPSIMOJIUHEHHOM
JBUKCHUH
CBobGonnoe manenue. DopMyibl, ONUCHIBAIONINE CBOOOAHOE TMAJeHHE Tella IO
L5 BEePTHKAMH (IBUKCHHE Tela BHHU3 WJIM BBEPX OTHOCHTEIHHO IMOBEPXHOCTU 3E€MIIH).
' I'paduiky 3aBUCMMOCTH OT BPEMEHU JJIsi IPOEKIIUU YCKOPEHUS, MMPOCKIIMH CKOPOCTH U
KOOpPJUHATHI IPU CBOOOJHOM NaI€HUHU Tella O BEPTUKAIN
CxopocTh paBHOMEPHOTO IBUKEHHUSI TeJla IO OKpykHOCTH. HanpaBiienue ckopocTH.
1.6 @opMyna [ BBIYMCIEHHS CKOPOCTH 4Ye€pe3 paauyC OKPYKHOCTH M IEPUOL

oOparnieHus:




LlenTpocTpeMuTteabHOE yCKOopeHue. HamnpasiieHre eHTPOCTPEMUTEIBLHOTO YCKOPCHUSI.
d)opMyHa JJI BBIYMCIICHUA YCKOPCHUA:

2
b
“W=R
®opmyiia, cBsI3bIBaIONIas IEPUOJT U YACTOTY OOpaLCHHUS:
vl
T

Macca. IInoTHOCTB BellleCTBa. CDOpMy.TIa JJI BBIYUMCIICHUSA ITINIOTHOCTH !

_m

1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CloxxeHue CHil
1.9 SIBnenune unepuuu. [lepsriit 3akon HproToHa
Bropoii 3akon HerotoHa:
1.10 F=m-d
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHSI TeJla U BEKTOpa CUJIbL, ICMCTBYIOIIEH Ha TEJI0
Bzaumopencreue ten. Tpernit 3akoH HeroToHa:
1.11 F. p I _P-l—h?
Tpenue MOKos W TpeHHE CKOJbkeHusa. DopMyna Juisi BBIUUCICHUS MOIYJS CHIIBI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p=H
Hedbopmarus tena. Ynpyrue u Heynpyrue aedopManun. 3aK0H yopyrou aedopmariu
(3akoH ['yka):
1.13 F=k-Al
1.14 | BcemupHoe TAroTeHHne. 3aKOH BCEMUPHOTO TATOTEHMUS:




my -1,
F=G-—L1 _2

R -
Cuna TspkecTH. Y cKOpeHHe CBOOOJHOIO HaleHHs.
@dopmyia 1715 BBIYUCICHUS CHITBI TSHKECTH BOIM3H noBepxHocTu 3emin: F = mg.
JBmxenue mianet Bokpyr Connua. [lepBas kocmuueckast ckopocts. HeBecomocTs 1

Ieperpy3Ku

1.15

Nmmynbe Tenna — BeKTopHas GU3NYecKasi BEIMYUHA.
p=mi

I/IMHYJ'IBC cucTeMbl Ten. 3MeHeHnne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3akoH COXpaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CUCTCMBI TCJI.
D=y, +in, U, =const

PeakTuBHOE ABMXKEHUE

1.17

MexaHuueckas pa60Ta. CDOpMy'J'Ia JJI BBIYUCIICHUA pa6OTLI CHJIBI:

A=Fscosc

MexaHuueckasi MOILIHOCTb:

n=4
r

1.18

KHHGTI/I‘I@CK&SI U IMOTCHIIUAJIbHAA 3H€pFI/I$I. d)opMyna JJI1 BBIYUCIICHU A KI/IHGTI/ILICCKOI\/'I
JHEPTHUU:
2
E, M
2

Teopema o kuHeTH4eckoi aHeprun. Gopmyna Al BEIUUCICHUS MTOTEHIIMATBEHOM
3HepFI/II/I TCJ1a, IOAHATOI'O
Hajg 3eMIIEH:

E,=mgh

1.19

MexaHnuueckas OHCPIrui:
E=E,+E,
3aKoH COXpPAaHCHUA MEXaHHYeCKOU OHCPTHUHU. (I)OpMYJ'Ia AJId 3aKOHAa COXPAaHCHU A

MEXaHWYECKOM IHEPTUU B OTCYTCTBUE CHII TpeHUs: £ = const.
[IpeBpanieHne MEXaHMYECKON SHEPTUU IIPU HAJTMYUU CUIIBI TPEHHUSL.

1.20

[TpocThie MexaHU3MBI. «30JI0TOE TPABMIIOY» MEXAHHKH.
Peruar. Moment cunsl: M - Fl.
VYcinoBue paBHOBECHS pblyara:




M +M, +..=0
[ToaBrxHBIN 1 HeOABWKHBIN O0510Kku. KITJI mpocThIX MEXaHU3MOB,

n= Anonesnas

Aaarpaqe:ﬂmz

1.21

JlaBienue TBEPIOTO TeNa.
dopmyna 1715 BBIYUCICHUS JaBIeHUs TBEPAOro Tena:
F
pP= G
JaBnenue raza. ATMocdepHoe JaBieHue.
I'unpocraTuueckoe AaBlieHUE BHYTPH SKUIKOCTH.
dopmyna 1715 BBIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

P=pgn+Dr,
1.22 | 3akon Ilackans. 'uapaBiandeckuii mpecc
3akoH Apxumena. @opmyna 1uisi ONpeAesIeHHs BBITATKUBAOLIEH CUIIbL, AEHCTBYOLIECH
Ha TEeJI0, IOTPYKEHHOE B KUAKOCTb WM Ira3:
1.23 F_%I:a:. —pgV
VYcnosue muiaBanus tena. [lnaBanue cynoB 1 Bo3ayxoIiaBaHUE
Mexanunueckue kosjeOaHHMs. AMIUIMTYJa, NMepuoJl M yactoTa Konebanuil. dopmyna,
CBSI3bIBAIOIAS YACTOTY U NMEPHOJ KOJIeOaHUH:
1.24 Y 1
T
125 MareMatnueckuii ¥ NpPYXKUHHBIM ~ MasTHUKMA. [IpeBpamienue sHepruu Ipu
' Kosie0aTeabHOM JIBUKEHUU
1.26 | 3atyxarouue koneOanus. BeiHyXx1eHHbIe KoneOanus. Pe3onanc
Mexannueckue BosHbL. [IpononbHble U onepedHble BOJIHBL. J[JI1MHA BOJHBI U CKOPOCTH
pacnpoCTpaHEHUS BOJIHBL:
1.27 -
h=v-T
128 3Byk. I'poMkocTh M BbIcOTa 3ByKa. OTpa)k€HHE 3BYKOBOM BOJIHBI Ha T'PAHMIE JIBYX
' cpea. UHdpa3Byk U yIbTpa3ByK
IIpakmuyeckue pabomul
N3mepenue cpeHell IIIOTHOCTH BEIIECTBA; apXUMEN0BON CUJIBL; KECTKOCTH NPYKUHBL,
129 K03 duULIMeHTa TPEHUS CKOJIBXEHUSI; padOThI CHJIbI TPEHUS, CUIIBI YIIPYTOCTH; CpEIHEH

CKOpOCTH JBIDKEHHS Opycka IO HAKJIOHHOW IUIOCKOCTH; YCKOpeHHs Opycka mpu
JIBUKEHMM 110 HAKJIOHHOM  IJIOCKOCTH; 4YacTOThl U MepHoja  KoJieOaHHi
MaTeMaTHYeCKOro MasiTHUKA; YaCTOThl U Nepuoaa KoieOaHuil Mpy>KUHHOTO MasTHUKA;




MOMEHTa CHJIbI, JCHCTBYIOIIErOo Ha pblyar; paboThl CHUJIBI YNPYTrOCTH MpPHU MOIBEME
rpy3a ¢ IOMOIIIbIO HETIOABMXKHOTO OJI0Ka; pabOThI CHIIBI YIIPYTOCTH IPU MOIBEME Irpy3a
C MIOMOILBIO MOABMKHOTO OJI0Ka.

HccnenoBanmne 3aBUCUMOCTH apXUMEIOBOI CHIIBI OT 00bEMA MOTPYKEHHOM YacTu Teja
U OT IUIOTHOCTHU >KMJIKOCTH; HE3aBUCHUMOCTH BBITAQJIKMBAIOLIEH CHJIBI OT MAacchl TENa;
CWJIbI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIBHOIO JABJIEHUS U OT poJia OBEPXHOCTH;
CWIBI YIPYTOCTH, BO3HUKAWOIIEH B MPYKUHE, OT CTENCHH JehOopMalud MPYKUHBL
YCKOpeHHUs1 OpycKa OT yIJia HakJOHA HalpaBIAIOLICH; meproa (4acToThl) KojaeOaHmi
HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEepuojia KoieOaHUuN MPYyKUHHOIO MasiTHUKA OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI; MCCIEIOBAaHUE HE3aBUCUMOCTU Mepuoaa
KojeOaHUi HUTSHOTO MasiTHUKAa OT Macchl rpysa. lIpoBepka yciioBusi paBHOBECHS
phluara

Qusuueckue sA61eHUs 8 npupode: IPUMEPHI ABMKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU B
KUBOM U HEXUBOU NMpPUpPOAE, EMCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE, IPUIUBBI U
OTJUBBI, JBUXEHHE IUIaHEeT COJIHEYHOH CUCTEMBbI, PEaKTHBHOE JBUKEHHME >KUBBIX

1.30 OpPTaHU3MOB, pbIUard B Telle YEJOBEKa, BIMSHUE aTMOC(EPHOTO ABJICHUS HA >KUBOU
OpraHusM, IIJJaBaHUE pbIO, BOCHPHUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, X0
Texnuueckue ycmpoticmea: CHUIOMETP, JaTYUKU IOJIOKEHUS, pAacCTOSHUS U
YCKOpEHUS, JMHAMOMETD, MOAIIUIIHUKY, PAKETHI, PblYar, IOJBUKHBIA U HEIIOABHKHBIN

1.31 | Onoku, HaKJIOHHAS MIOCKOCTb, POCThIE MEXAaHU3MBI B OBITY, COOOIIAOLINECS COCYIbI,
YCTPOMCTBO BOJOIPOBOJIA, THPABIMUYECKUI IIpecc, MaHOMETp, GapoMeTp, BHICOTOMED,
MOPIIIHEBOM HACOC, apeoMETP, IXO0JIOT, UCIOIb30BAHUE YIIbTPa3BYKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE TIOJOXEHUS MOJEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOEHHS BELIECTBA.

2.1 Mogenu  TBEPIOro, JKUAKOTO M ra3000pa3HOrO  COCTOSHMM — BeEILECTBaA.
Kpucrannnueckue u amop¢Hble Tena

29 JiBmkeHue yactul] BemiecTBa. CBsI3b CKOPOCTH JIBMKEHHUSI YACTHI[ C TEMIEpaTypoil.

' BpoyHoBckoe nBuxkenue, nupdysus

23 CMaunBaHuE U KalWUISPHbIE SIBICHUS

2.4 | TemnnoBoe pacHIMpeHUE U CKATHE

2.5 TernnoBoe paBHOBECHE

26 BuyTtpennsist sneprus. PaboTa u Temonepenada kak crocoObl H3MEHEHUsI BHYTpPEHHEH

' SHEPTUH

2.7 Buasl Teronepenaun: TEmIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYEHUE
Harpesanne u oxnaxzaenue ten. KonuuecTBo TEIoThl. Y aelbHas TEII0EMKOCTD:

2 o=an(ty-1)
3aKOH COXpaHEHHUsI PHEPTUH B TEIUIOBBIX Mpoleccax. Y paBHEHUE TEIUIOBOro OaaHca:

2.9 Ql +Qg =0

2.10 | Hcnapenue u koHaeHcanus. M3MeHeHre BHYTpEHHENW SHEPTUH B MPOLIECCE UCIIAPEHUS




1 KoHJleHcanuu. Kumnenue sxuakoctu. Y aenpHas TerioTa napooopasoanusi: L = O/m

2.11

Bnaxxnocts BO3ayXa

IInaBnenune un KpUucCTaJllIn3alus. Hsmenenue BHYTpeHHeﬁ OHCPIvM IIpU IJIABJICHHUU H
KpUCTaJUIM3alluu. YILCJ'IBHaSI TCIJIOTAa IIJIaBJICHHUA:

2.12
_9
~ m
)13 BHyTpeHHss 3Heprus cropaHusi TOILUIMBA. Y AelbHAs TEIUIOTa CTOPAaHUs TOIUIMBA: g =
' O/m
2.14 | Ilpunnmmnsl pabotsl TernoBsix asurareneii. KI1J] rermnoBoro qurarens
IIpaxmuyeckue pabomul
WN3mepenue yaenpHON TEIIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJWYECTBA
TEIUIOTHI, MOJY4YEHHOIO0 BOJAONH KOMHATHOW TeMmmepaTypbl (PMKCUPOBAHHOM MaccChl, B
515 | XOToPywo omymieH HarpeTslii LWIMHAP; KOJWYECTBA TEIUIOTHI, OTIAHHOIO HAarpeThIM
' LWIMHIPOM, IIOCIIE OIyCKaHUsS €ro B BOJYy KOMHATHOM TEMIIEPATypbl; OTHOCUTEIbHOU
BJIQ)KHOCTH BO37yXa; YJEJIBbHON TEIUIOTHI IUIABJIEHUS Jbja. MccienoBanue U3MEHEHMS
TEMIIEpaTypbl BOJbl IPH pA3IUYHBIX YCIOBHUSX; SBJIEHUS TEIUIOOOMEHA IpHU
CMEUIMBAaHNUH XOJIOAHOW U ropsiuei BOABL; IPOLEcca UCTIapEHUS
Dusuueckue A61eHUA 8 npupode: TIOBEPXHOCTHOE HATSKEHUE U KaWLISIPHBIE SIBJICHUS
2.16 | B mpupoae, KpuCTaIbl B mpupoiae, uzinydeHue CoJiHIA, 3aMep3aHUe BOJIOEMOB,
MoOpcKue Opu3bl; 00pa3oBaHKUE POCHl, TYMaHa, HHEs, CHETa
Texnuueckue ycmpoticméa.: KalWUISPbl, TNPUMEPHl HCIONb30BAaHUS KPHUCTAJIIOB,
2.17 | KUAKOCTHBIN TEPMOMETp, JAATUMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILJICHUS JOMOB,
TMTPOMETPBI, ICUXPOMETD, TapoBas TypOUHA, IBUTATENIb BHYTPEHHETO CTOPaHUS
3 SJIEKTPOMAT'HUTHBLIE ABJIEHUA
3.1 OnexTpuszanus Tein. J[Ba Buaa 3JeKTpUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia
3.4 Onexktpuueckoe  moine. Hampsk€HHOCTh  anmekTpuueckoro  mosd.  [lpunHnmn
' CYTNEPIO3UILIMH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
15 Hocurenun  snextpuueckux  3apsaoB. JleHcTBUE  ANEKTpUYECKOrO  MOJsL  Ha
' aNeKTpuyecKue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH
[TocTtosHHBIN snekTpuueckuid TOK. JledcTBus »nekTpudeckoro Toka. Cuia Toka.
3.6 | Hampsokenue.
I=q/t, U=A4/4
37 DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTUBIICHNUE:!
' R = pl/S
3.8 3akon Oma a5 yyactka snekrpuuecko nenu: [ = U/R
IlocnenoBarenbHOE COEITMHEHUE TPOBOIHUKOB:
3.9

I, =1, U=U,+U,. R=R +R,




[TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:

U=UgI=1+I;R=2.
- - ’,

-

CMelranHbIe COCIUHCHUA MMPOBOAHHUKOB

3.10 | PaGora u mourHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyins — Jlenna:
3.11 0-1 2 Rt
312 OnbIT OpcTena. MarHuTHOE 10JI€ MPSAMOro MPOBOJHUKA ¢ TOKOM. JIMHMM MarHUTHOM
’ UHIYKIHN
3.13 | MaruuTHOeE I10JIe TOCTOSTHHOIO MarunTa. BzanmMoeicTBre ITOCTOSHHBIX MarHUTOB
3.14 | JleiicTBHUE MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABneHue aneKTpoMaraiuTHoM uHAyKuuu. [IpaBumno Jlenua
Ipakmuueckue pabomol
H3MepeHne 3JIeKTpUYECKOro CONMPOTUBIICHUS] PE3UCTOPA; MOILIHOCTH SJEKTPUYECKOIO
TOKa; pabOTHI AIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, BO3HUKAIOIIETO B IPOBOJIHUKE (PE3UCTOPHI,
316 JIAaMIIOYKa), OT HAMPSDKEHHS] Ha KOHIIAX MPOBOJHUKA; 3aBUCHMOCTHU COIPOTHBIICHUS OT
' JUIMHBl ~ TIPOBOJIHMKA, IUIOIIAM €ro  IONEPEYHOr0 CEYEHUs U YIEIbHOTO
COMPOTHUBIICHUS.
[IpoBepka mpaBwiIa UIsi SIEKTPUUYECKOTO HAMPSIKEHUS TIPH  TOCIIEI0BATEILHOM
COCIMHCHUH TPOBOJAHUKOB; TIpaBUJiia JUIA CHUJIBI DJEKTPUYECKOTO TOKa TP
napayielbHOM COEIMHEHUU TTPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Quzuueckue sA6leHUs 6 npupode. DICKTPUUECKHUE SBICHHS B arMocdepe,
3.17 | BNEeKTpUYECTBO KUBBIX OPTaHHU3MOB, MArHUTHOE TMoOJie 3eMiH, Apeiid MOIIOCOB, POJb
MarHUTHOTO TOJIA JIIs )KM3HU Ha 3emiie, OJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTAT, CUETUUK
318 ANEKTPUYECKOM  SHEPruu, DIEKTPOOCBETHUTENbHBIE MPHOOPHI, HarpeBaTelbHbIC
' ANEKTPONpPUOOPHl  (IPUMEPHI), DIEKTPUYECKHE MPEAOXPAHUTENH, HIIEKTPOMArHUT,
AJIEKTPOJIBUTATEh TOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
3.19 | DnextpomarautHsle BOIHBI. [lIKkana 3n€KTpOMarHUTHBIX BOJIH
3.20 | JlyueBas Mozeinb cBeTa. [IpsaMonuHelHOE pacIpOCTpAHEHUE CBETA
3.21 | 3axoH otpaxenus cera. [lnockoe 3epkano
3.22 | IlpenomiieHue cBeTa. 3aKOH MPEITOMIICHHSI CBETA
3.23 | Mucnepcus cBeta
394 JIunza. Xopa nydeit B nuH3e. @OKYyCHOE paccTOsIHUE JIMH3BL. OnTUyeckasl CUiia JUH3bL:
' D=1/F
3.25 | TI'ma3 kak ontudeckas cucreMa. OnTuyeckue IpuOopsI
396 Ipaxmuueckue pabomol

HH#HPar#H#13MepeHre onTHYEeCKOl CUIIbl COOMparoIei JINH3bI; POKYCHOTO PaCCTOSTHHS




cobOuparomel JTUH3BI (0 CBOWCTBY PaBEHCTBA Pa3MEpOB IpeAMeTa U HU300pakeHus,
KOTJa MPeIMET PacIoIOKEeH B IBOMHOM (DOKyce), ToKa3aTels MPeIOMIICHUS CTEKIIA.
###Par###lIccnenopanue CBOMCTBA HM300paXEHUs, IOJTYYEHHOTO C  ITOMOIIBIO
coOuparomeld JHH3bI; W3MEHEHHUsS (DOKYCHOTO DPACCTOSHHS JBYX CJIOKCHHBIX JIMH3;
3aBUCMMOCTH yTJia MPEJIOMJICHUS CBETOBOrO Jyya OT yrja NaJeHUsi Ha TpaHUle
«BO3/yX — CTEKJIO»

Dusuueckue s6/1eHUS 8 npupO()e: 3aTMCHHUA COJIHI_Ia n .H}’HBI, OBETa TCJI, OIITHYCCKHUC

3.27
ABIICHUS B aTMOocdepe (uBeT HeOa, pedpakius, pamyra, MUPax)
3.28 | Texnuueckue ycmpoticmea: O4KH, IEPUCKOT, (hoToaIapar, ONTUYECKUE CBETOBOIBI
4 KBAHTOBBIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Anb(a-, 6eta-, ramma-u3nydeHus. Peakiun anbga-u O6era-pacnaaa
4.2 OmnsiTel Pesepdopaa mo paccesnuto ansga-uactui. [lnanerapaas Mmoaens aroma
4.3 CocraB aromHoro sjpa. M3oromsl
4.4 [lepuon nmonypacnaja aTOMHBIX siAEp
4.5 | SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apAI0BOIO U MAaCCOBOT'O YHCET
Qu3zuueckue s61eHUs 6 npupode. €CTECTBEHHBIM PaJMOaKTUBHBIN (POH, KOCMUYECKUE
4.6 | ny4d, pagMOaKTUBHOE M3IyYCHHE MPHUPOTHBIX MUHEPAIOB, ACUCTBUE PAJHOAKTHBHBIX
M3JIy4YeHUH Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, WHAWBUIYAIbHBIA TO3MMETp, Kamepa

BI/IJ'IBCOHa, AACPHAA SHCPreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

e B. B. benara, H. 1. Boponmona, . A. Jlomauenkos, }O. A. [TaneOpariies;
nmox penakmueit FO. A. IlaneOparieBa. duszuka. Mrxenepsr Oymaymero. 7
Kjacc:  yrIyOia€HHBIM  ypOBEHb:  Y4eOHHMK: B JIByX  4YacTsX.
Mockaa : [IpocBenienue, 2025.
https://physics-engineers.ru/books/1
https://physics-engineers.ru/books/4

e bemara B.B., Boponnosa H.U., Jlomauenkos N.A., [Tane6parnes 10.A./Tloxn
pen. 1O. A. IlaneOpatueBa. ®duszuka. MmxeHepsl Oyayiiero. 8 Kiacc.
yTITyOJIEHHBIT YPOBCHB: y4eOHUK: B TIBYX YacTsIX.
Mockaa : [Ipocsemenue, 2025.
https://physics-engineers.ru/books/2
https://physics-engineers.ru/books/5

o benara B.B., Boponnora H.., JlomauenkoB U.A., Ilane6paties FO.A./Tlox
pen. FO.A. IlaneOparneBa B. B. ®usuka. Umxenepsl Oyaymero. 9 kiacc.
yTIIyOIEHHBIN YPOBEHb: YYCOHUK: B JIBYX YJacTsX.
Mockaa : IIpocsenienue, 2025
https://physics-engineers.ru/books/3
https://physics-engineers.ru/books/6

METO/IUYECKHUE MATEPUAJIBI IJISI YUUTEJIA

eAcraxoBa T.B. ®uszuka. 7 knacc. Jlaboparopusie padoTel. KoHTpoIbHBIE
3aganus. —Caparos: Jluuei, 2014.

oJlykammk B.U. COopHuk BompocoB u 3amay no ¢usuke. 7-9 ki — M.:
ITpoceemenne, 2010. —192c¢.

eKupuk JILA. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEJIBHBIE U
KOHTPOJbHBIE paboThl. —5-¢ uznanue.- M.MJIEKCA, 2013.

o «KKonTponsHo-u3MeputenbHbie MaTepuansl. Gusmuka. 7 kmacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

eMapon A.E. ®dusuka. 7 kmacc: ydeOHO-mertomudeckoe mnocodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.

elllaxmaroBa ,0.P. Illepep Humarnoctuyeckue paboThl -8 kiacc.- M.
Ipoda, 2019.

elleprimkuna, E.M. I'ytHuk «®usuka 9 xiace» / O.M. I'pomueBa. — M.:
U3 narenscTBO «IK3amen», 2014.

eTectnsl no pusuke. 9 kinace: k yueOHuKy A.B. Ileppimkuna, E.M. I'ytark

o«duzuka 9 wmace» / O.M. I'pomneBa. — M.: UznaTenbcTBO «IK3aMen»,


https://physics-engineers.ru/books/1
https://physics-engineers.ru/books/4
https://physics-engineers.ru/books/2
https://physics-engineers.ru/books/5
https://physics-engineers.ru/books/3
https://physics-engineers.ru/books/6

2010. ®Dwuszmka. 9 xmacc. Temarnueckue TECTOBBLIE 3aJaHUA JUIA
noarotoBku k I'NA. / aBt.- coct.: M.B. boiinenko, O.H. Mupoiikuna. —
Apocnasib: OO0

o «AKazieMust pa3BuTus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
7 KIIACC
1. bubnmoreka — Bc€ mo mpeaMery «®Pusmkay. — Pexum moctymna:
http://www.proshkolu.ru

2. BupaeoonsITsl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru
3. EnuHas xomnekuusi nu(poBeIX 00pa3oBaTebHbIX pecypcoB. — Pexxum
nocrtymna: http://school- collection.edu.ru

4. VIHTepecHble MaTepUasbl K ypokaMm (DU3HKH IO TEeMaM; TECTHI MO TeMaMm;
HarJsAHble TocOOMsT K ypokam. — Pexum pgocryma: http://class-
fizika.narod.ru

5. Iudpossie oOpa3oBaTelIbHBIC pecypchl. - Pexum
noctymhttp://www.openclass.ru

6. OnexTpoHHbIe yueOHUKH MO (u3uke. — Pexum nocryna:
http://www.fizika.ru

8 KUIACC

1. bubnuoreka — Bcé no mpeamery «dusnka». — Pexxum pocryma:
http://www.proshkolu.ru

2. BuneoomnsIThl Ha ypokax. — Pexxum nocrymna: http:/fizika-class.narod.ru

3. Eaunas kosekius g poBbIX 00pa30BaTeNIbHBIX PeCypcoB. — Pexum
noctyra: http://school- collection.edu.ru

4. NarepecHble MaTepHalibl K ypokaM (U3UKHU MO TeMaM; TECThI M0 TeMawm;
HaTJISITHBIE TOCOOUS K ypokaM. — Pexkum noctyna: http://class-fizika.narod.ru
5. Hudpossie oOpazoBatenbHbIE pecypchl. — PexxuM moctyma:
http://www.openclass.ru

6. DnekTpoHHbIC YY4eOHUKH 10 Pusnke. — Pexxum goctyna:
http://www.fizika.ru

9 KJIACC

1. BuzgeoomnsITsl Ha ypokax. — Peskum moctyma: http://fizika-class.narod.ru

2. EnviHast KOJUTEKIUS TU(PPOBBIX 00pa30BaTEIbHBIX PECYpCOB. — Pexum
noctyma: http://school- collection.edu.ru

3. NnTepecHble MaTepuaibl K ypokaM (DU3HMKH MO TEMaM; TECThl M0 TeMaM;
HarJsIHbIe TocoOus K ypokam. — Pexum goctyna: http://class-fizika.narod.ru
4. lludpoBeie 00pa3oBaTebHbIE pecypehl. — PexumM qocTyna:
http://www.openclass.ru

5. DnexTpoHHbIe yuyeOHUKH 110 pusnke. — Pexxum gocryna:


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school/
http://class-fizika.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://school/
http://class-fizika.narod.ru/
http://www.openclass.ru/

TOUKA "POCTA
\

O

http://www.fizika.ru

6. {ucranmmonnas tmkoma Ne368 http://moodle.dist-368.ru/ OTKpBITHIA Ki1acc.
CeteBoe oOpazoBatenbHOe cooO1ecTBo. http://www.openclass.ru/node/109715
7. EnuHas xoJuteKnus uQpOoBBIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHblil HEHTP UHYOPMAIIMOHHO-00PA30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnTepHer ypok. http://interneturok.ru/ru/school/physics/

10. Tazeta «1 ceHTAOpsl» Marepuagbl MO

¢dusuke. http://archive.1september.ru/fiz

11. Arumanuu pusngeckux o0bekToB. http://physics.nad.ru/

12. )Kusas pusuka: obyyaromas mporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®wusuka.ru. http://www.fizika.ru/

Ha 06a3ze oOpaszoBatenbHOro mneHrpa «Touka pocTa»
I'bOY COII Nel ropona IloxBuCTHEBO obecriednBaeTCs
peanuzanus o0pa3oBaTenbHOI MIPOrpamMMBbl
TEXHOJOTHYECKONW  HAMpaBJICHHOCTH MO  y4eOHOMY
npeaMery «Dusukay.

OGopyAoBaHUe LEHTPa eCTECTBEHHOHAYYHOH U
TE€XHOJIOTHYeCcKOoi HanpaBjeHHocTel «Touka PocTa»:

becnpoBoaHoii myneTuaaTuvk Releon Air «®Duszuka-5».
becripoBogHOW  MyJBTHIATYMK  BBIIOJHEH B BHAE IIaTGOpMBI ¢
MHOTOKaHaJIbHBIM ~ W3MEPUTEIEM, KOTOPHIA OJHOBPEMEHHO TMOJy4aeT
CUTHAJIBI C PA3JIMYHBIX BCTPOEHHBIX JIATYMKOB, PA3MEHIEHHBIX B €IUHOM
KOpITyC€ YCTPOWCTBA.

becnipoBoiHble  MYyJNBTUAATYMKA TOAKIIOUAIOTCS K  TUIAHIIETY WU
KOMIbIOTepY Hampsimyto. [Ipu 3TOoM HeoOxoauma mojAep)kka padoThl MO
npotokonry Bluetooth low energy (BLE) 4.1, 06e3 momomHUTEIBHBIX
PErUCTPaTOPOB JIAHHBIX C TTOMOIILIO BXOSAIIEH B KOMILJIEKT (DJICTIIKHY .

O]



http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.fizika.ru/

TexHU4YecKHue XAPaAKTEPUCTUKHU MYJIbTUAATYHNKA:

paspsaaHocth BeTpoeHHo ALl — 12 Our

MaKcUMaJbHas 9actota orudpoBku curHana — 100 k'
untepeiic moakmodenus — Bluetooth low energy (BLE) 4.1
BCTPOCHHAS MaMATh 00bEMOM 2 KOaiiT

HOMHHAJIBbHOE HanpsbkeHue Oarapen — 3,7 B

€MKOCTb BCTpoeHHOM Oatapen — 0,7 A - 4

KOJIMYECTBO BCTPOCHHBIX JATYMKOB — 6 IIIT.
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