MYHHIHMIAJIbHOE BIO/KETHOE OBIIEOBPA30OBATEJILHOE YYPEXJAEHHE
"TPYAOBCKAS HIKOJIA"CHM®EPONIOILCKOTO PAHOHA

PECHIYBJIMKH KPbIM
PACCMOTPEHO COI'TACOBAHO
Ha 3acefanuu [[IMO 3amecTuTens aupexTopa
€CTECTBEHHO-MATEMATHYECKOr0 110 YBP
LMKIa ILA. 3onotapépa
ITporoxon Ne4 ot 28 aBryffta 2025 r.

«28» asrycra 2025 .

Pyxoponurens MO
ﬁl/l.c. Kamanosckas

PABOYASI TIPOTPAMMA

y4e0Horo npeamera «Pusnkay
s 7-9 knaccos
2025-2028 r.

c. Tpynosoe, 2025 r.




MNOACHUTEJBbHASA 3AIINCKA
PaGouas nporpamma cocTtaBieHa B COOTBETCBHH C:
- ®enepanbHbIM 3aKOHOM OT 29.12.2012r Ne273-d3 «O6 obpazoBanuu B POy (c U3MEHEHUSIMH ),

- TpeboBaHusiMu DeneparbHOr0 TOCYyJapCTBEHHOTO 00pa30oBaTENILHOTO CTaHJapTa OCHOBHOTO
obmiero oOpa3oBaHUs, YTBEPXKIAEHHOrO NpHka3zoM MuHoOpa3oBaHusi Poccuiickoii ®denepanuu oOT
31.05.2021r Ne 287 (c u3MeHeHUsIMN);

- denepanbHON 00pa3oBaTEIBHOM MPOrpPaMMON OCHOBHOTO 0OIIero oOpa3oBaHus (IpUKa3
Munucrepcrsa npocenieHuss PO ot 18.05.2023r Ne370);

- @enepanbHON MpOrpaMMON BOCIHTAHUS, OAOOpEHHOW pemieHHeM (enepampbHOro y4eOHO -
METOAMYECKOro 00BeNMHEHHs 0 001emMy obpazoBanuto (mpotokorn oT 02.06.2020 r. Ne2/20);

- yueOHukamu: @usuka 7 ki. basossiit ypoBens. .M. I1éppiukun, AWM. BanoB; ®usnka 8 KiI.
basosbiii ypoBens. .M. [1€ppimiknn, AWM. IBanos; ®usuka 9 k. ba3ossiit yposens. V.M. I1éppiikun,
AN. UBanos ([Tpuka3 MunuctepctBa nmpocsemienus: Poccuiickoit denepanuu ot 05.11.2024 Ne 769
«O6 yTtBepxkIeHUM (eneparsbHOro InepeyHs y4eOHHKOB, JONMYIIEHHBIX K MCIOJIb30BAHUIO IPU
peanau3aliy MMEIOLIMX FoCyJapCTBEHHYIO aKKpEeIUTALUI0 00pa3oBaTelbHBIX IPOrpaMM HayaJlbHOI'O
00111er0, OCHOBHOI'O OOWIEro, CpeiHEro oOLIero oOpa3oBaHMs OpPraHU3aLUSIMHU, OCYIIECTBISIOLIMMU
00pa30BaTENbHYIO AESITEIbHOCTD U YCTAHOBJIEHUH MPENEIbHOIO CPOKa MCIOIb30BAHUS UCKIIOYEHHBIX
y4e€OHMKOB U pa3pabOTaHHbBIX B KOMIIJIEKTE C HUMH Y4eOHBIX TOCOOHII»);

- TpeOOBaHUSIMH, TPEAYCMOTPEHHBIMUA CAHUTAPHBIMK TTpaBuiiaMu ¥ Hopmamu CanlluH 1.2.3685-
21 "Turuennueckre HOPMATUBBI U TPEOOBAHUS K 00ECIeueHHI0 Oe30MacHOCTH U (Mn) 0e3BPEIHOCTH
UIs  4yeroBeka (AaKTOpoB cpeabl oOuTaHus", YTBEpP)KIECHHBIMU IOCTaHOBIEHHEM | JaBHOTrO
rocyJapCTBEHHOr0 caHuTapHoro Bpaua Poccuiickoit ®enepanun ot 28 sHBaps 2021 r. N 2 (¢
U3MEHeHusIMU) U caHuTapHbiMu npaswiamu CIT 2.4.3648-20 "CanuTapHO-3IHAEMHUOJIIOTUYECKUE
TpeOOBaHUS K OpraHU3alusM BOCOUTaHUSA U 00y4eHus, OTbIXa U 0370POBJICHUS AeTeH U MOJOJEKH",
YTBEPXKJIEHHBIMU TIOCTAaHOBJIEHUEM [ JJaBHOTO TOCYAapCTBEHHOI'O CAaHUTApPHOTO Bpauda Poccuiickoii
®enepanun ot 28 ceHtsops 2020 r. N 28;

- Ilpukazom MunmcrepcrBa npocsemnieHus: Poccuiickoit @eneparuu ot 23.07.2025 r. Ne 551 «O6
YTBEpXKICHUU (eepatbHOro MEepedHsl SJICKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, MOMYLICHHBIX K
UCIIOJIb30BAaHUIO TIPH pPeaM3allii MMEIONMX TOCYJapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEeIbHBIX
porpaMM HayaJibHOr'0 00MIEr0, OCHOBHOTO OOIIET0, CPETHEr0 00IIEro 00pa3oBaHUMY.

IIporpamMmma COOTBETCTBYET OCHOBHOHM 00pa3oBaTeNbHOM IporpaMMe HayaJbHOrO OOILEro
oOpazoBanus, JokambHBIM akTaM MBOY «TpynoBckas mkona» Cumpepononsckoro paiona
PecnyOmmxu Kppim.

[IporpamMmma no ¢u3uke yCTaHaBIMBAET paclpeielieHue ydyeOHOro MaTepuaia Mo rojiam
o0yueHus (110 KaccaMm), peiiaraeT MpUMEPHYIO I0CIIEe0BATEIbHOCTb U3YyUEHHS TeEM, OCHOBAaHHYIO Ha
JIOTUKE Pa3BUTHUS MPEAMETHOTO COJAEPKAHUS U yUeTe BO3PACTHBIX OCOOEHHOCTEN 00yJaroIuXxcs.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHHs METOAMYECKOH MOMOIIM YYUTENIO B
CO3/1aHUU paboyelt mMporpaMMBbl O Y4eOHOMY IIPEIMETY.

®usnka SBISETCI CHUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIGKAT B OCHOBE IPOLECCOB M SBJIECHUH, H3y4aeMbIX XHMHEH,
Ouonoruei, acTpoHoMuel 1 pu3ndeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO KapTUHY
MUpa, MPEIOCTaBIsAeT Hanbonee sicHble 00pa3Iibl MPUMEHEHHSI HAyYHOTO METOoJa MO3HaHUS, TO €CTh
crocoba moTydyeHus JOCTOBEPHBIX 3HAHUHN O MHDE.

OpnHa U3 rIaBHBIX 33729 (PU3HMUECKOTr0 00pa3oBaHus B CTPYKTYpe 00IIero 00pa3oBaHMs COCTOUT
B (DOPMUPOBAHUU E€CTECTBEHHOHAYYHOW IPAMOTHOCTH M HHTEpeca K HayKe Y 00 yJaromuxcs.

W3yuenne ¢u3ukum Ha 0a30BOM ypOBHE IMIpeANoONaraeT OBJaJCHHE  CIEIYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

. HAaY4YHO 00BACHSITD SABJICHHA,
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° OLICHUBATh U IIOHUMAaThb 0COOCHHOCTH HAay4YHOI'O UCCJICAOBAHUA,

. WHTEPOPETUPOBATH JJAHHBIC U UCIOJb30BaTh HAYUYHBIE JIOKA3aTEIbCTBA ISl MTOTYy4YEHUS
BBIBOJIOBY.

[enu u3yuenust pU3NKU Ha YPOBHE OCHOBHOT'O O0IIIETO 00pa30BaHus ONPeleICHbI B KOHIICTIIIUN
npernojaBaHus ydeOHoro mnpeamera «®dusuka» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoi
denepannn, peai3yr X OCHOBHBIE 00111€00pa30BaTEIbHBIC MPOTPAMMEI.

Lemu nzydyenust pusmku:

. npuodpeTeHre HHTEpeca U CTPEeMJICHHS OOydYaromUXCs K HAydYHOMY H3Y4EHHIO
IPUPOJIBL, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

. pa3sBUTHE TMPEACTABIEHUH O HAy4YHOM METOAE IMO3HAHUA U  (OPMUPOBaHUE
UCCIIEZI0BATEIbCKOTO OTHOILIEHUS K OKPYKAIOIINM SIBJICHUSM;

. (opMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa U3yuyeHHsS OCHOB CTPOCHUS
MaTepuu ¥ QyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

. (dbopMHpOBaHUE MPENCTABICHUN O POIM (U3MKH AJI Pa3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH;

. pasBUTHE IIPECTaBIEHUH O BO3MOXKHBIX c¢epax Oyaymed npopeccuoHaIbHON
JeSITEIbHOCTH, CBSI3aHHOM C (DUM3MKOW, MOATOTOBKAa K JalibHEHIIEMY OOY4YEHHMIO B 3TOM
HaIlpaBJICHUHU.

JlocTiKkeHue 3TuX 1eneld nporpamMmsl 1o (pU3MKE Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUs
o0ecrieurBaeTCs pEIIEHUEM CIIEAYIOIMX 3a1ay:

. npuoOpeTeHne 3HaHU| O TUCKPETHOM CTPOSHHH BEUIECTBA, O MEXaHUUYECKUX, TETLJIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. NpHOOPETCHHE yMEHUH OMMChIBAaTh W OOBSICHATH  (PU3UYECKUE  SBICHHUS C
UCIIOJIHb30BAaHUEM MOTYYCHHBIX 3HAHHUIA,

. OCBOCHHME METOJOB pPEUIEHHs NPOCTEUIIMX PACUYETHBIX 3a4a4 C MCHOJIb30BAaHUEM
du3nyecknx Mojesneil, TBOpYECKUX U MPAaKTUKOOPU EHTHPOBAHHBIX 3a1a4;

° Pa3sBUTHUC YMCHI/Iﬁ Ha6J'II-O,)IaTb MMPUPOAHBIC ABJICHUS U BBIIIOJIHATD OIIBITHI, na60paTopHLIe
paGOTBI 1 SKCIICPUMCHTAJIbHBIC UCCIICIOBAaHN C UCITOJIB30BAHUECM U3MCPUTCIIbHBIX HpI/I60pOB;

. OCBOGHHE MPHEMOB paboThl ¢ WHPOpMAIUEH (QHU3NIECKOTO COMEpKAHUS, BKIIOYas
UH(POPMAITUIO O COBPEMEHHBIX JOCTIKEHUSAX (DU3WKHU, aHAIM3 M KPUTUYECKOE OICHUBAHUE
uHpopmaruu;

. 3HAaKOMCTBO €O cpepamu mpodecCHOHaIbHOM NesITENFHOCTH, CBA3aHHBIMU C (PU3HUKOH, U

COBPEMEHHBIMHU TEXHOJIOTHSMHU, OCHOBAaHHBIMH Ha JIOCTHIKECHUSX (PU3NYECKON HAYKH.
OO611ee yncao 4acoB, pEKOMEHIOBAHHBIX NI U3Y4YeHUs (PU3UKH Ha 0a30BOM ypoBHE, — 238

JyacoB: B 7 kjlacce — 68 yacoB (2 yaca B Helelo), B 8 kiacce — 68 yacoB (2 yaca B Hezien), B 9 kiacce
— 102 4aca (3 yaca B HEJEIO).

[Ipennaraemelii B mporpamme 1o (puU3uKe nepedeHb JadopaTOpHbIX PabOT U ONBITOB SIBJISIETCS
PEKOMEHIATEeNbHBIM, YUUTEb JEJAeT BBIOOpP NpH IMPOBENECHUHU JIAOOPATOPHBIX PAbOT U OIBITOB C
Y4€TOM HHAMBUAYAIBHBIX OCOOEHHOCTEH OOy4aroluxcs, CIHMCKAa HKCIEPUMEHTAJIbHBIX 3aJaHui,
npeiiaraéMbpIX B paMKax OCHOBHOI'O TOCYJapCTBEHHOr 0 9K3aMeHa 1o (usuke.

COJAEP/KAHUE OBYUYEHMUSA
7 KIIACC
Pa3znen 1. @u3uka u eé poJib B NO3HAHMH OKPYKAKOIIEro MUpa.
®uznka — Hayka o mnpupone. SBieHus npuponsl. PuU3NUECKHE SBICHUSA: MEXaHHUYECKHE,

TCIIJIOBBIC, 3JICKTPUICCKHUEC, MATHUTHBIC, CBECTOBLIC, 3BYKOBLIC.
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Qdusnueckue BenuuuHbl. M3mepenue Qusmueckux BenuuuH. Dusmyeckue 1puOOPSI.
[Torpemnocts u3MepeHnii MexayHapoaHas cucTemMa eJUHULL.

Kak ¢u3mka v Ipyrue ecTeCTBEHHbIE HayKH HM3ydaroT MPUPONy. EcTeCTBEHHOHAyYHBIH METO.
IIO3HAHUSA: Ha6JIIOI[eHI/IC, IIOCTaHOBKAa HAY4YHOI'O BOIIPpOCA, BBIABUIKXCHHC T'HIIOTC3, DKCIICPUMCHT IIO
MIPOBEPKE THIOTE3, 00BSICHEHHE Ha0IF01aeMoro sieiieHus. Onucanue GU3NIeCKUX SBJICHUN C ITOMOIIBIO
Mo eJIeH.

JlabopaTopHbie padoThbI.
*  OmnpeneneHue MEHBI TEIECHUS IIKATbI U3MEPHUTEIBHOTO Mprodopa.
Paznen 2. [lepBoHayaibHbIe CBE€HUS 0 CTPOEHUM BellleCTBA.

CTpOGHI/IC BCUICCTBA: ATOMBI U MOJICKYJIbI, UX Pa3MCPEI. OHLITBI, AOKa3bIBAOIINEC JUCKPETHOC
CTPOCHHUC BCIICCTBA.

JIB>xenue yactull BeuiectBa. CBsI3b CKOPOCTH JIBMXKEHUSI YACTHIL C TeMIlepaTypoil. BpoyHoBckoe
nerxkenue, muddysus. BzanmonelicTBre YacTHIl BEMIECTBA: TPUTHKEHUE W OTTAJIKW BaHUE.

AFpeFaTHBIe COCTOsHUA BEIICCTBA: CTPOCHHUC I'a30B, JKUJIKOCTEN U TBEPAbIX (KpI/ICTaHHI/I‘ICCKI/IX)
Tea. B3aumMocBs3b MCKAY CBOMCTBaMHM BEIIECTB B Pa3HbIX arperaTHbIX COCTOAHUAX W HUX ATOMHO-
MOJICKYJEIPHBIM CTPOCHHUEM. OcobeHHOCTH arperaTHbIX COCTOSIHMI BOJIBI.

JlabopaTopHbie padoThbl.
* H3mepeHne pazMepoB MajbIX TEIL
Paznen 3. /IBu:keHue U B3auMojaeiicTBHe Tell.

Mexanundeckoe nBH>KeHHE. PaBHOMepHOe M HepaBHOMepHoe JBMkeHue. Cxopocts. CpenHss
CKOPOCTb ITPH HEPABHOMEPHOM ABUXKEHUU. Pacu€T nyTH 1 BpeMEHU JBUKEHUSL.

SIBnenre mHepUMH. 3aKOH MHEpIUU. B3auMoaencTBrUe Tel Kak MPpUYMHA U3MEHEHHUSI CKOPOCTH
IBWKeHUs Ten. Macca kak Mepa uHepTHOCTH Tena. llnoTtHocTs BemecTBa. CBSA3b MJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B MHHIIE 00bEMA BEIIECTBRA.

Cua kak xapakTepuCcTHKa B3aumozencTBus Ten. Cuna ynpyroctv u 3akoH I'yka. M3mepenue
CHJIBI C IOMOIIBIO JTHUHAMOMETpA. SIBJ€HHE TATOTEHUs M cuia TshkecTH. Chila TSHKECTH Ha JPYTHX
miaHertax. Bec Tema. HeecomocTs. CiiojkeHuE CHJI, HalpaBICHHBIX 110 OAHOM IIPAMOM.
PaBHogelicTBytonas cun. Cuna TpeHus. TpeHue CKONbKEHUS U TpeHHE MOoKos. TpeHue B NpUpoae u
TEXHHUKE.

JlabopaTopHbie padoThbI.
e lI3mepeHue macchl Tea.
e l3mepenue o0bEéMa TBEPIOTO TENA.
e OmnpeneneHne MIOTHOCTU TBEPAOrO TENA.
e llccnenoBaHue CUIIbI YIPYTOCTH.
e ['panynpoBaHue NpyKUHBI U U3MEPEHHUE CHII JTUHAMOMETPOM.

e llccrnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHSI CKOJIBXKEHHUS OT IUIOLIAJAM COIPUKOCHOBEHUS TEIl U
MPY>KMMAIOIIEN CHIIBIL.

Pa3nea 4. JlaBjienue TBEPABIX TeJ, dKMIKOCTEH U ra3os.

Hasnenue. CrnocoObl YMEHBIICHHS W yBENIWYCHHs AaBieHus. [/laBneHue rasza. 3aBHCHMOCTb
JaBlIeHUs] Ta3a oT 00bE&Ma, TemmepaTyphl. [lepenada maBieHus TBEPABIMH TEIAMHU, JKUJIKOCTSIMH M
razamu. 3akoH [lackans. [IHeBMaTHUeCKHEe MAaIMHBL. 3aBUCUMOCTh JaBICHUS KHUAKOCTH OT TIyOWHBI.
I'mapocratnueckuit mapagokc. CooOmatonmecs cocyabl. ['uapaBimyeckue MeXaHU3MBbl.



Atmocdepa 3eman u atMochepHoe naBiaeHue. [IpuunHel cyniecTBOBaHUS BO3AYILIHON 000JI0UKH
3emmu. OmbiT Toppuuemnmu. M3mepenue atmochepHOro aBieHUs. 3aBHCUMOCTh aTMOC(HEpPHOIro
JIaBJICHUS OT BBICOTHI HAJl ypoBHEM Mops. [Ipubopsl a1 u3mepenust atMmocepHoro 1aBiaeHus.

JleficTBUE KUJKOCTH M T'a3a Ha MOTPYKEHHOE B HUX Tell0. BriTaikuBaromas (apxuMeoBa) cuia.
3akoHn Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

JlabGopaTopHbie padoThbI.
* l3ydeHue BBITAIKUBAIOIIEH CUJIBI, ACHCTBYIOIIEH HA MOIPYKEHHOE B JKUJKOCTh TEJIO
* BericHeHue yClOBHM IJIaBaHUs TEJIA B KUAKOCTH.

Pa3nen S. PaGora u MOIIHOCTB. DHEpPrus.

Mexannueckast pabora. MOIMIHOCTb.

IIpocTeie MeXaHM3MBI: pbluar, OJIOK, HakKJIOHHas IJIOCKOCTb. IIpaBuiio paBHOBecHs pbluara.
[TpuMeHeHue npaBUiIa paBHOBECUs phluara K 0JIoKy. «3os1o0toe npaBuio» MexaHuku. KIIJ[ mpocteix
MeXxaHHU3MOB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas OHCPIrus-. Kunernueckas u nmoTeHIHaIbHas OHCPIrus. HpeBpameHI/Ie OJHOI'O B4
MEeXaHHYEeCKOM OHCPIruu B I[perﬁ. 3aKoH COXpaHCHHA OHEPIruu B MCXaHUKCE.

JlaGopaTopHbie padoThI.
* BrisicHeHue ycioBUs paBHOBECHS phlyara.
*  Omnpenenenne KIIJ] HaKITOHHON NIOCKOCTH.
8 KJIACC
Pazgea 1. TenioBble siBJICHHA.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISPHO-KMHETUYECKOM TEOpUM CTPOECHMs BellecrBa. Macca u
pasMepbl aTOMOB M MOJEKYJ. OIBITBI, MOATBEPKAAIOIINE OCHOBHBIE IOJIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH.

Mogenu TBEPIOTo, XUAKOTO U Ta3000pa3HOr0 COCTOSHHUI BemecTBa. Kpucrammmueckne u
amopdubie Tenma. OOBSICHEHHE CBOWCTB Ta30B, XUIKOCTEH M TBEPABIX TEJI HAa OCHOBE IOJIOKEHUH
MOJIEKYJISIPHO-KHUHETHYECKOM Teopru. CMaurBaHUE U KaNWJUISIPHBIEC ABJCHUS. TenioBoe pacumpeHune
U CXKaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOT'O ABMKEHUS YacTULl. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHHs BHYTPEHHEH SHEPruu: TeIUionepeaada U coBepiieHrne padoTel. Bus
TEMJIONEepeNadyu: TEIIONPOBOJHOCT, KOHBEKIIMS, H3Iy4YEHUE.

KonuuectBo TemnoTel. Y nenbHas TEMI0EMKOCTD BeliecTBa. TermiooOMeH U TENI0BOE paBHOBECH €.
VYpaBHeHue ternsoBoro 6ananca. [lnaBieHne u OTBEpIEBaHUE KPUCTAIIMYECKUX BEIIECTB. Y IebHas
TerioTa miaBieHus. [lapooOpazoBanue u koHzaeHcanus. Mcmapenue. Kunenuwe. YaensHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT aTMOC(EPHOro aBICHHUS.

BrnaxxnocTs Bo3myxa.
OHeprus TOIIMBA. Y AeNIbHAs TEIUIOTa CrOPaHusl.

[Tpunuuns! pabotsl TemnoBbix apurateneit KI1J[ Temiosoro apurarens. TemoBble qBUraTeny u
3alIUTa OKPYKAOIIEH CpeIbl.

3aKOH COXpaHEHHMs U MPEBPALIEHUS] SHEPTUHU B TEIJIOBBIX IPOLIECCAX.
JlabGopaTtopHbie padoThbI.

* H3yueHue ycTporicTBa KAJIOPUMETPA.

* H3ydeHue nporecca TenIooOMeHa.

* H3MepeHue yaenpHON TEIUNIOEMKOCTH BEIIECTBA.



* H3mepenne OTHOCUTENHHOM BIAXKHOCTH BO3yXa.
Pa3nen 2. Jinekrpuyeckue siBJIeHHS.

DnexTpuzauus Ten. JBa posa s3nekTpuyeckux 3apsios. BaumoaelicrBue 3apssKkeHHBIX Tell. 3aKOH
KynoHna (3aBUCUMOCTB CHJIbI B3aUMOJEHCTBUS 3apsDKEHHBIX TNl OT BEJIMUYMHBI 3apsiI0B U PACCTOSIHUS
MEXy TeJIaMu).

Onextpuyeckoe mnozie. Hanpsok€HHOCTH 3iekTpuueckoro mnousi. [lpuHIMN cymeprno3unuu
AIIEKTPUYUECKHX MOoJIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snekTpudyeckux 3apsa0B. DJIEMEHTAPHBIA 3JIeKTpudeckuil 3apsa. CTpoeHue aToma.
IIpOBOJHUKY M TUAIEKTPUKU. 3AKOH COXPAHEHUS IEKTPUUECKOT0 3apsiia.

DNEKTPUUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUS IJIEKTPUUECKOTr0 TOKA. MICTOUHHUKN MOCTOSIHHOTO
ToKa. JIelCTBUS 3JEKTPUUECKOrO TOKa (TEMIOBOE, XUMHYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B
KUJKOCTSIX U rasax.

SHGKTpI/I‘IeCKaﬂ mernb. Cuna Toka. BJ'ICKTpI/I‘IeCKOC HalpsKCHUC. COHpOTI/IBHeHI/Ie IMPpOBO/ITHHKA.
YaenbHoe COIIPOTUBJICHUEC BCIICCTBA. 3akon Oma IJI1 ydaCcTKa ICIIH. ITocnegoBarenbHOE U
mapaui€JibHOC COCIMHCHUC ITPOBOJIHHUKOB.

PaboTta 1 MOIIHOCTH 3JeKTpuueckoro Toka. 3akoH Jlxoyns—JleHna. DiekTpudyeckue Lenu U
NOTPEOUTENHN AMEKTPUUECKOM sHEprun B ObITY. KopoTKoe 3aMblKaHueE.

JlabopaTopHbie padoThbI.
* (COopka 3JIEKTPUYECKOH I[€MU U U3MEPEHUE CUJIBI TOKA B €€ Pa3IMYHBIX y4acTKax.
* HM3MepeHue HanpsHKEHUs HAa Pa3IMYHbIX YYaCTKaxX MOCIEI0BATEIbHON AIEKTPUYECKOM 1IENu.
* H3mepeHue CONMpOTUBIICHUS TPOBOJHUKA. V3yueHrne NpuHIMIA JIEMCTBUS peocTaTa.
*  H3ydeHue napanseibHOro COEAMHEHHUS TPOBOJHUKOB.
* H3MmepeHue MOIHOCTHA U pabOTHI TOKA B AJIEKTPUUECKOH JlaMIIe.
Pa3nen 3. JineKTpoMarHuTHbIE SIBJICHUS.

ITocTositHHBIE MarHUTHI. B3anmMoaelcTBUE TOCTOSHHBIX MAarHuTOB. MarHuTHoe nojie. MarautHoe
nosie 3eMJIM U €ro 3HadueHue JJIs )Ku3Hu Ha 3emiie. OnbIT DpcTeaa. MarHUTHOE TOJI€ ANEKTPUUECKOro
ToKa. [[puMeHeHne 2J1eKTpOMaruuToB B TEXHUKE. [[eiicTBMEe MarHUTHOTO MOJII HA TPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENh TOCTOSSHHOTO ToOKa. Mcmonb30BaHWe 3IEKTpOABUTATENIEd B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnsiTel @apajes. SABiaeHue 3J1eKTpoMarHuTHON MHAYKIMH. [IpaBuio Jlenna. Diekrporeneparop.
Crioco0b! MosydyeHus 3JEKTPUUYECKON 3HEpPruu. DJIEKTPOCTAaHIMM Ha BO30OHOBIISEMBIX MCTOYHUKAX
JHEPruH.

JlaGopaTopHbie padoThI.
* H3yueHue sIBIECHUS PIIEKTPOMArHUTHON UHAYKIIUU.
9 KUIIACC
Paznen 1. Mexanuyeckue siBJICHHUS.

Mexanudeckoe nBMKeHHME. MarepuanbHas Touka. CucremMa otcu€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOr0  JBH)KEHHUA. PaBHOMepHOe  mpsMOIMHEWHOe  JBHXKeHHe. HepaBHoMmepHOe
IpSIMOJIMHEWHOE IBMKeHNe. CpeHss 1 MTHOBEHHAs! CKOPOCTh TeJja IPU HEPAaBHOMEPHOM JIBUKECHHH.

Yckopenue. PaBHOyCKOpeHHOE TpsMoiMHEHHoe nBiKeHue. CBoOomHoe mnaaeHue. ONBITHI
T"ammnest.

PaBHOMepHOE IBHKEHHE 110 OKpYXHOCTH. [leprox u gactota oOpamenus. JlnHeliHas u yrioBas
ckopoctu. L{eHTpocTpemMuTensHOe YCKOpEHHE.



IlepBbiii 3akoH HeroToHa. Bropoi 3akoH Hsrotona. Tperuii 3axkon Herorona. IlpumHnun
CYIEPIIO3ULIUU CUII.

Cwna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUsI CKOJIBKEHHUsI, CHJIa TPEHUS IOKOS,
Jpyrue BUIbI TPEHUSI.

Cuiia TSDKECTH M 3aKOH BCEMHPHOI'O TATOTCHHS. Y CKOPEHHE CBOOOJHOIO IMajeHus. J[BrkeHue
maneT Bokpyr Comuua. [lepBas kocmuueckas ckopocTb. HeBecoMOCTh U eperpys3Kku.

PaBHOBecne matepuanbHOU TOukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecwe TBEPIOro Tena C
3aKpEIIEHHON OChIO BpalleHus. MoMeHT culibl. LleHTp TsxecTu.

Nmnynsc Tenma. M3meHenne wumnynbca. MMmynbc cuiabl. 3aKOH COXpaHEHUsT HUMITYJbCa.
PeakTuBHOE IBMKEHHE.

Mexannueckast pabota 1 MOIIHOCTh. PaboTa cui TshkecTH, ynpyroctu, TpeHus. CBsi3b SJHEPruu U
pa0Gotbl. IloTeHiManbHas 3HEprus Tejda, MOJHATOrO HaJ IMOBEPXHOCTbIO 3eMiM. lloTeHuumanbHas
SHeprusi ckatol npyxkuHbl. KunHetnmueckas sHeprus. Teopema O KHHETHYECKOH SHEpPruu. 3aKOH
COXpaHEHHsI MEXaHUYECKOM DHEPrUu.

JlaGopaTopHbie padoThI.
° I/ICCJ'IG,Z[OBaHI/Ie PABHOYCKOPCHHOI'O JABUKCHU A 0e3 HayaJIbHOM CKOpPOCTHU.
*  H3MepeHne yCKOPEHUS CBOOOIHOTO MTaJICHHUS.
*  OmnpeneneHue )KECTKOCTU IPY>KUHBI.

Paznen 2. Mexanudeckue KoJ1e0aHUs M BOJHBI.

Konebatensnoe pgBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHW: MEpHOA, YacToTa,
aMILTUTyaa. MaTteMaTuyecKuil U py>KMHHBIA MasiTHUKH. [IpeBpaliieHne SHepruu Ipu KojedaTeIbHOM
JBH)KEHUH.

3atyxatone kosiebaHusa. BpiHyXaeHHbIe KosieOaHus. Pe3onanc. MexaHW4yeckue BOJIHBI.
CaoiicTBa MexaHW4YecKuX BOJH. [IpogonbHbIe M monepedHbie BOJIHBL. J[JTMHA BOJHBI U CKOPOCTH €€
pacnpoctpaHeHusi. MexaHuuecKue BOJIHBI B TBEPJIOM TeJle, CEHCMUYECKHE BOTHBI.

3ByK. 'poMKOCTh 3ByKa 1 BeicOTa ToHA. OTpaxeHue 38yka. UHpa3Byk U yIbTpa3ByK.
JlabopaTopHbie padoThbI.

* HccrnemoBaHue 3aBHCHMOCTH MIEPUOA W YaCTOTHI CBOOOMHBIX KOJNEeOaHWI HUTSHOTO MasTHHKA OT €ro
JITAHBL.

Paznea 3. CBeToBbIC IBJICHUS.

JlyaeBas monenb cBeta. Microunuku ceta. [IpsmonuHeiiHoe pacnpocTpaHeHUe cBeTa. 3aTMEHUS
Connua u JIynsl. Otpaxkenue cBeta. [Imockoe 3epkasno. 3akoH OTpa)KeHHs CBETA.

HpeJ'IOMJ'ICHI/Ie cBeTa. 3aKoH IMpCIIOMJICHHA CBCTA. ITonHoe BHYTPCHHCC OTPaXCHHUEC CBCTA.
Hcroap30BaHue MOIHOTO BHYTPCHHET O OTPAXKCHUA B OIITUUCCKUX CBCTOBOAAX.

JIunza. Xox mydeit B tuH3e. OnTudeckas cuctema goroamnmapaTa, MUKPOCKOIIa U Teneckomna. ['na3
KaK OITHYECKAs] CUCTEMA. BIM30pyKOCTh U 1aIbHO30PKOCTb.

Pasznoxxenue Oenmoro cera B cmekTp. OmbiTel HbloToHa. CliokeHuE CHEKTpaJbHBIX IIBETOB.
Jucnepcus ceera.

JlabopaTopHbie padoThbI.
* l3ydeHue CBOWCTB H300pakeHHsI B COOMpAroIeii nH3e. Mi3MepeHne ONTHYECKON CHITHI JIMH3HI .
* HabGnrosenue CruIomHoOro 1 IMHEHYaThIX CIIEKTPOB UCITY CKAHMS.

Pazgea 4. D1eKTPOMArHUTHOE 110JI€ M 3JIEKTPOMATHUTHBIC BOJIHBI.

SHGKTpOMaFHI/ITHOC I1I0JIC. SHCKTpOMaFHI/ITHI)Ie BOJIHBL. CBoOMCTBa QJICKTPOMAruuTHLBIX BOJIH.
IIxana QJICKTPOMArHuTHHIX BOJIH. Hcnonp3oBanue QJICKTPOMAIrHUTHBIX BOJIH IJIsA COTOBOI CBSI3H.
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DJieKTpoMarHuTHas npupona csera. CKopocTb cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Pa3znen 5. KBantoBble ABJIeHUSA.

Oneitel Pesepdopna m miaHerapHas mojaelbr atoma. Monens atoma bopa. Mcnyckanwe u
norjoleHue ceeta aroMmoM. KBaHThl. JInHeluaTbie CIEKTpBI.

PannoaktuBHOCTh. Anb(a, Oeta- 1 ramma-uznydenus. CTpoeHre aToMHoro sjapa. HykimonHas
MoOZenb aToMHOro sapa. M3oronsl. PannoaktuBHble npeBpamienus. [lepuoa momypacnaga aTOMHBIX
sanep.

SAnepubie peaknuu. 3aKOHBI COXPAHEHHS 3aps0BOIO W MAaCCOBOTO YHCEN. JHEPrusi CBS3H
ATOMHBIX smep. CB?ISI) MacCChl U 3HepFI/II/I. PeaKIII/II/I CHUHTEC3a U AOCJIICHUA ;{)Iep. I/ICTO'-IHI/IKI/I 3HCpFI/Il/I
Comnna u 3BE31.

SAnepHas sHepreTuka. J[elcTBUS paJlMOaKTUBHBIX U3JIy4CHUH HA KUBBIE OPTaHU3MBI.
JlabopaTopHbie padoThbI.

° I/I3MepeHI/Ie C€CTCCTBCHHOI'O paAUallMOHHOT O (I)OHa AO3UMCETPOM.

* l3ydenue nenenus sapa ypaHa mo ¢pororpaduu TPEKOB.

*  l3ydeHue TPEKOB 3apsHKEHHBIX YACTHIL IO TOTOBBIM (OTOrpadusimM.
IHoBTOpHTENBHO-00001IAK0 LM MO 1.

IToBTOpHTENBHO-0000IIAIOIIMHA MOIYJIb NMpPEAHA3HAYCH [UId CHUCTEMaTH3aluu U 0000IeHHs
IPEAMETHOIO COJAEP)KAaHUS M OIBbITA JESTEIbHOCTH, NMPUOOPETEHHOr0 NMPU HM3YyYEHHM BCEro Kypca
¢u3uKkH, a TakXkKe i1 MOATOTOBKM K OCHOBHOMY TIOCYJapCTBEHHOMY 3K3aMEHY IO (u3MKe 1Jid
o0yyarouuxcs, BbIOpaBIIMX 3TOT Y4EOHBIH MpeIMET.

[Ipy n3ydyeHun HaHHOrO MOAYJISI PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJBI AEATEIBHOCTH, Ha
OCHOBE KOTOPBIX OOECHeUHMBAaeTCsd JOCTHKEHHE NPEAMETHBIX M METalpPeIMETHBIX IIJIAHHPYEMbBIX
pe3ynpTaToB 00y4deHHs, (OPMHUPYETCS ECTECTBEHHO-HAy4YyHash TPaMOTHOCTh: OCBOCHHE Hay4YHBIX
METOOB MCCIICOBAHMUSI SIBJICHUH MPUPOJIBI U TEXHUKH, OBIIAJICHUE YMEHUSIMU OOBSCHATH (pr3mueckue
SBJICHUSI, MNPUMEHSS TMOJIyd€HHbIC 3HAHUSA, pellaTh 3aJadyd, B TOM YHCJE€ KA4YeCTBEHHbIE U
AKCIIEPUMEHTAIILHBIE.

[IpyHIMNIMATBHO NEATEIbHOCTHBIN XapaKTep JaHHOrO pasjesia peaju3yercs 3a CU4€T TOro, 4To
oOy4aronuecs BHIMOJIHAIOT 33aJJaHNUs, B KOTOPBIX UM MPE/IaraeTcs:

Ha OCHOBE MOJY4YEHHBIX 3HAHUU pacro3HaBaThb U HAYYHO OOBSCHATH (PU3MUECKHE SIBIICHUS B
OKpY’KaloIlel NPpUPOAE U TOBCEIHEBHOM KU3HU;

HCII0JIb30BATh HAYYHBIC METOAbI HCCJICIOBAHUS (bPISI/I‘IeCKI/IX ﬂBHeHHﬁ, B TOM YHUCJIC IJIA ITPOBCPKU
TUIOTE3 U IMMOJIYUCHUS TCOPECTUUCCKUX BBIBOAOB;

OOBSICHATH HAaY4YHBIC OCHOBBI HanOoJjiee BaKHBIX JOCTHXKEHU I COBPEMCHHBIX TeXHOHOFHﬁ, HalpuMcep,
MMPAaKTUYCCKOTI'O UCITOJIBb30BaHUA PA3JIMYHBIX UCTOYHHUKOB SHCPIruv Ha OCHOBC 3aKOHA IPCBPAIICHHA U
COXpaHCHH BCCX U3BCCTHBIX BUAOB DOHEPTHUU.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOTPAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue u3nku Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUS HANpPABIEHO HAa JOCTHUKEHHE
JUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yILTATOB.

B pesynbraTte u3yuenus (pU3MKM Ha ypOBHE OCHOBHOI'O OOIIIEro 0O0pa3oBaHUs y 00y4aromerocs
OyayT c(OpMUPOBAHBI CIENYIONINE TNYHOCTHBIC PE3YIbTATHI B YaCTH:

e 1) maTPpHOTHYECKOT0 BOCIIUTAHMSA:

e IMpOsIBJIEHHME MHTEpeca K HCTOPUHU U COBPEMEHHOMY COCTOSHHUIO POCCHUCKOM (hU3NUYecKoit
HayKH;
e IIEHHOCTHOE OTHOIIEHHE K JTOCTHKEHHUSIM POCCUMCKUX YUEHBIX -(PHU3UKOB;
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e 2) rpa’kIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e TOTOBHOCTh K AaKTUBHOMY YyYaCTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAUYMMBIX H ITUYECKHX
npoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHKEHUH (PU3UKU;

L] OCO3HAHUEC BA)KHOCTH MOPAJIbHO-OTHUYCCKUX ITPUHIUIIOB B ACATCIbHOCTH y‘léHOFO;
e 3)3CTEeTHYECKOr0 BOCHUTAHUS:

e BOCHpUATHE DCTETUYECKMX KayecTB (u3Mueckoll Hayku: €€ TapMOHHYHOIO IOCTPOEHUS,
CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMA:

e OCO3HaHHE IIEHHOCTH (PU3NYECKON HAYKU KaK MOITHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
pa3BUTHA TEXHOJIOTHH, BAXKHEHUIIIEH COCTABIAIOIIECH KYJIbTYPHI,

e Ppa3BUTHE HAYUHOH JTI0O03HATEIHHOCTH, MHTEPECA K UCCIIEI0BATENILCKOM eI TeTbHOCTH;
e 5) popMupoBaHUs KYJbTYPbI 310POBbS U IMOIUOHAIBHOI0 0JIATONOJTYYHSA:

e OCO3HAaHME LIEHHOCTH 0€30MacHOro odpas3a >KU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHDE,
BaKHOCTH IIPaBHJI O€30MaCHOI0 MOBEACHUS HAa TPAHCIOPTE, HA JOpPOrax, ¢ 3JIEKTPUYECKUM U
TEIJIOBBIM 000PY/I0BAaHUEM B IOMAIIHUX YCIOBHIX;

e chopMHpPOBaHHOCTh HaBbIKa pediekcuu, MPU3HAHUE CBOETO MpaBa Ha OMMUOKY U TaKOro XKe
[paBa y Ipyroro 4eioBeKa;

e 6) TPyA10BOIr0O BOCIUTAHMS:

e AKTMBHOE y4YacTHE€ B PELIEHWU MNPAKTUYECKUX 3a4ad (B paMKax CeMbH, 00pa30BaTE/bHOM
OpraHu3aluu, ropoja, Kpas) TEXHOJIOTMYECKONW U COIIMAJIbHOM HaIllpaBI€HHOCTH, TPEOYIOIIHUX B
TOM 4HCJIe U GU3NYECKUX 3HAHMIA;

e HMHTEpPEC K MPAKTHUYCCKOMY U3Y4YCHHUIO MPOoPeCcCrid, CBA3aHHBIX C (PU3NKOI;
e 7)3K0JIOrHYECKOIr0 BOCIIUTAHUS:

e OpHUEHTAIMS Ha MPUMEHEeHHEe (PU3NYECKUX 3HAHUHN /IS pelIeHHs 3a]1a4 B 00JIaCTH OKPYKAIOIEeH
Cpensbl, INIAHUPOBAHUS IMOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX ITOCIEACTBUH ISl OKPYKAIOLIEH
Cpenbl;

e OCO3HAHHME IJI00ATBHOI0 XapaKTepa SKOJIOTMYECKUX MPOOJIEM U yTel UX PelIeHHs;
e §8) azanTanuu K M3MEHSIIOIUUMCS YCJOBHMAM COLMATBbHON U NPHPOIHOM cpelbl:

e MOTPEOHOCTH BO B3aMMOJEHCTBHH NPH BBHITOJHEHUN MCCIEAOBAHUI M NMPOEKTOB (HH3UIECKOM
HaIIPaBJICHHOCTH, OTKPBITOCTD OINBITY U 3HAHUSAM JPYIHUX;

e TIOBBIIICHUEC YPOBHSA CBOEH KOMITETEHTHOCTH qCpe3 MPAKTUICCKYIO ACATCIbHOCTD,

e NOTpeOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM uncie GOpMyaupoBaTh UIEH, OHATHS,
TUIIOTE3bI O PU3NUECKUX 00BEKTAX U SBJICHUSAX;

e OCO3HAaHHC ,Z[e(l)I/IHI/ITOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCTH (1)I/ISI/IKI/I;
e [INIAHUPOBAHUC CBOCI'O PA3BUTHA B HpI/IO6peTeHI/II/I HOBBIX (1)1/13I/I‘IGCKI/IX 3HaHPII>i;

e CTpEMJICHHE aHAJIU3UPOBATh U BBISABIATH B3aUMOCBSI3U IIPUPObI, 00IIECTBA U SKOHOMUKH, B TOM
YHCJIE C UCII0JIb30BAHUEM (PU3UYECKUX 3HAHMIA;

e OIICHKA CBOUX JICWCTBUI C yUETOM BIIMSHUS HA OKPYXKAIOLIYIO CPEly, BO3MOKHBIX II100aIbHBIX
HOCJIEACTBUN.

METANPEIMETHBIE PE3YJIbTATBI
B pe3ynbrate 0cBOSHHS MpOrpaMMbl 0 (PU3HKE Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs y
oOyuaromierocsi OyayT chopMUpOBaHbI MeTanpeAMeTHbIEe Pe3yJbTaThl, BKIIOUAIOIINE
MO3HABATENIbHBIC YHUBEPCAJIbHBIC YIEOHbIE 1eCTBHS, KOMMYHUKATHBHBIC YHHBEPCAIbHEBIC YICOHBIC
JEHCTBUS, PETYJISITABHBIC YHUBEPCAJIbHbBIE YUeOHbBIC I CTBHSI.
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Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe AelCTBHUS.

Ba3oBble Jjoruuyeckue J1elicTBUA:

BBISIBJIATH U XapaKTEePH30BATh CYIIECTBEHHBIC TPU3HAKU O0BHEKTOB (SBICHUN);

YCTaHaBJIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCH(UKAIIMK, OCHOBAHHS JIsi OOOOIICHHS U
CpaBHEHMUS,

BBIABJIATE 3aKOHOMCEPHOCTH MW HPOTHUBOPCUUSA B pacCMaTpUBACMBIX (paKTaX, JaHHBIX U
Ha6HIOI[eHI/I$IX, OTHOCAIIUXCA K (1)I/I3I/I‘IECKI/IM SIBJICHUSIM,

BBIABJIATE MIPUYNHHO-CJICACTBCHHLIC CBA3U IPHU U3YUYCHHUU Q)Hanecxnx SIBJICHUU U pomIeccoB,
ACJIaTh BBIBOJbI C UCITOJIB30BAHUEM ACAYKTUBHBIX U UHAYKTUBHBIX yMO33KJ’IIO'—I€HHﬁ, BBIIBUI'AaTh
THUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘{€CKI/IX BCIIMYMH,

CaMOCTOSITENIbHO BbIOMpAaTh CHOco0 peleHus y4eOHOM Qu3ndeckoll 3anadu (CpaBHEHUE
HECKOJIbKMX BapHAHTOB PEILIEHUs, BBIOOp Haulosee MOAXOISAIIETO C YUETOM CaMOCTOATEIBHO
BBIJIEJIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBarebCKue 1eHCTBHUA.

HCII0JIb30BATh BOIIPOCHI KaK HCCIEe0BaTENhCKUI HHCTPYMCHT IIO3HAHUA,

MNpOBOJAUTL II0 CAMOCTOATCIIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIM (1)H3I/I‘I€CKHﬁ
OKCIICPUMCHT, HeOOJIBIIIoE HCCICAOBaAHUC Q)HSHIIGCKOFO SABJICHUA

OLIEHMBAaTh HAa NPUMEHUMOCTb M JIOCTOBEPHOCTh HH(OpMALMIO, MOJYYEHHYIO B XOJ€
WICCIIEIOBAHHUSI HJIN DKCIIEPUMEHTA;

CaMOCTOSATENILHO (OPMYIMPOBATh OOOOIIEHUS W BBIBOJBI IO PE3yIbTaTaM TMPOBEIEHHOTO
HAOIIIOICH S, OTIBITA, HCCIIEOBAHMUS;

MPOTHO3UPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE (PU3MYECKUX TPOIECCOB, a TaKkKe
BBIIBUTATh MPEANOJI0KEHHS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora c nunopmanueii:

INPUMEHSThH pa3IMuHbIe METOAbI, HTHCTPYMEHTHI U 3allpOCHI P MOKCKe U 0TOOpe nH(pOopMauu
WIN JaHHBIX C y4ETOM IpeIoKEeHHON yueOHOM (pu3nyecKoi 3a1auu;

aHAJM3UPOBATh, CACTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMAIIMIO PA3IUYHBIX BUOB U
(dbopM TpeACTaBICHHUS;

CaMOCTOSITENIFHO ~ BBIOMpATh ONTHMAIBHYIO (QopMy TpeACTaBiIeHHS WHPOpPMAIUU U
WJUTIOCTPUPOBATh pelIaeMble 3a/1a4ui HECIOKHBIMU CXeMaMu, AuarpaMMaMu, MHOU rpadukon u
UX KOMOWHAIIUAMM.

KOMMYHI/IKaTI/IBHLIe YHuBEpPCaAJbHbIE y‘l66l-lble JeHCTBUA:

B XoJe 00CyxkJeHus yueOHOro mMarepuasna, pe3yJbTaToB JIAOOPATOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYX/IaeMOi TeMbl U BBICKA3bIBATh HJIEU, HAIlCIIEHHBIC HA
peleHune 3a1auu U MojAiep>KaHue 0J1aroxkKenaTeIbHOCTH OOIEeHUS;

COIIOCTABJIATH CBOM CYXJACHUA C CYXXKACHUAMHU APYIrUX YHYaCTHUKOB Auajiora, O6HapY)KI/IBaTB
pasiinyue U CXOACTBO MO3UIUN;

BbIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX U TIMCbMCHHBIX TCKCTAX;

nyOIMYHO TPENCTABISATh PE3yJbTaThl BBHIMOJHEHHOTO (DU3MUYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIIEIOBAHMUSI, TIPOCKTA);

MOHUMATh ¥ WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONM M WHAMNBUAYaJdbHOW pabOTHI TpU
pEIIeHUN KOHKPETHOU (PU3NIecKOoi TPOoOIIeMBI;

MPUHUMATH 1IEJIU COBMECTHOM JICSITEIBHOCTH, OPTraHU30BBIBATh JEHCTBUS MO €€ TOCTHKEHUIO:
pacrpenensiTh poyid, Oo0CYXKIaTh MPOLEecChl U Pe3yJbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHUS HECKOJLKHUX JIFOJICH ;
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BBITIOJIHATH CBOXO 4YaCThb pa60TH, A0CTUTras Ka4CCTBECHHOI'O pE€3yJjibTaTa 110 CBOCMY HAIIPAaBJICHUIO
U KOOpAUHHUPYA CBOU e CTBHS C APpYruMHu 4JICHaAMH KOMaH/Ibl;

OIICHMBATh Ka4yeCTBO CBOCTO BKJIaJa B OOIIMA MPOAYKT IO KPUTEPUSAM, CAMOCTOSITCIBHO
chOpMYJIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHHBeEpCAIbHbIE y4eOHbIe 1efiCTBUSA.

Camoopranuszanus:

BBISIBJIATH MPOOJEMBbl B JKM3HEHHBIX M Y4YEOHBIX CUTyallUsX, TPeOYOIIMX i pelleHus
¢bu3nYecKnXx 3HaHUM;

OpPHEHTHUPOBATHCS B PA3IUYHBIX MOJXOJaX MPUHATHS pelleHui (MHAMBUAyalbHOE, PUHATHE
pellIeHus B IpyIe, IPUHATUE PELIEHUH I'PyNIoN);

CaMOCTOSITEJILHO COCTaBJISATh aJITOPUTM pelIeHUs GU3NUIECKON 3a4aun WIIH IIJIaHa UCCIIE OBaHUS
C Y4YéTOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATH
npeJiaraeMble BApUaHThl PEIICHUM;

JACJ1aTh BBIGOp u 6paTB OTBCTCTBCHHOCTD 3a PCHICHUC.

CaMOKOHTpOJIL, IMOLIMOHAJIbHbII HHTEJLJIEKT:

JaBaTbhb aICKBATHYIO OLCHKY CUTyalluu WU NpeajiaraTtb IJ1aH eé HU3MCHCHUA,

00BACHATh NPUUUHBI JJOCTHIKEHUS (HEIOCTH)KEHNUS) PE3yJIbTaTOB 1E€ATENbHOCTH, aBaTh OLEHKY
IpUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTh (B TOM 4YHCIE B XOJ BBINOJIHEHUS (DU3UIECKOTO
WCCJICIOBAHUS WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHMBIIUXCS CHUTYyalluH,
YCTaHOBJIEHHBIX OLIMOOK, BO3HUKILIUX TPYIHOCTEH;

OLCHHUBATb COOTBETCTBUEC PE3YyJIbTaTa LCJIM U YCIIOBHAM,

CTaBUTH ce0s Ha MECTO JAPYroro 4eloBeKa B XOJ€ CIopa WM JUCKYCCHU Ha HAYYHYIO TEMY,
IMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYIroro;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY IpH pelieHUH (PU3NUECKUX 3a]a4 WM B YTBEPKACHUIX Ha
Hay4HbIE TEMBbI U TAKOE k€ MPABO JPYroro.

IMPEJIMETHBIE PE3YJIbTATDBI

K KOHIY 06y‘IeHI/I$I B 7 KJacce NpEAMCETHBIC PE3YJIbTAThI HA 0a3oBOM YPOBHC JOJIZKHBI OTpaXaThb

c(OpMUPOBAHHOCTb y 00YHaIOIINXCS YMEHUMN:

WCIOJIb30BaTh MOHATHUS: (U3MUECKUE U XUMHUUYECKHE SIBJICHUsS, HAOIOJIEHUE, SKCIIEPUMEHT,
MOJIeJb, TUIIOTE3a, SAUHUIBI (U3UUECKUX BEJIMYHH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiectBa (TBEpHOE, JKUAKOE, TIa3000pa3HOE), MEXaHMYeCKOoe [BIKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJMHEWHOE), TpPAaeKTOpUs, paBHOJEHCTBYIOIIAas cuia, JaedopManus
(ynpyrasi, miacTudeckas ), HeBECOMOCTh, COOOIIAIOLINECS COCY/IBI;

paznuuath sBieHus (qud@y3us, TEMIOBOE ABMIKEHHWE YACTHI[ BEIIECTBA, PaBHOMEPHOE
JBIDKEHUE, HEPABHOMEPHOE JBIDKEHUE, WHEPIIUS, B3aMMOJICHCTBHE TeJl, PaBHOBECHE TBEPIBIX
TEJ C 3aKPEIUIEHHON OChIO0 BpaIlleHUs, Iepeadya JaBlIeHUus TBEPAbIMHA TEIaMU, KUJIKOCTIMU U
razamu, atMoc(hepHoe JaBJiCHHE, TUIABAaHUE TEJ, MPEBPAIICHUS MEXaHUYECKOW SHEPruH) IO
OMHCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX TaHHOE
(dusnUecKoe SBJICHUC,

pacno3HaBaTh NPOSIBICHUE M3YYEHHBIX (DU3NYECKUX SIBICHHH B OKpYXAlOIIeM MHpE, B TOM
yucie U3NYEecKUe SBJICHUS B MPUPOE: MPUMEPHI IBUKEHHS C Pa3JIMYHBIMU CKOPOCTSIMHU B
JKUBOM M HEXHUBOH mpupone, NEeWCTBHE CHUJBI TPEHHUS B MPUPOJAE U TEXHUKE, BIIMSHUE
aTMoc(epHOro JaBJICHUs Ha JKUBOI OpraHusM, IUIaBaHHE pbIO, pplUark B TeJE YesIOBeKa, Mpu
3TOM MEPEBOANUTH NPAKTUYECKYIO 337ady B Y4EOHYIO, BBIACISTH CYIIECTBEHHBIC CBOICTBA
(mpu3HaKK) GU3NUECKUX SBIICHHIA;
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OIKCHIBATh HM3yYCHHBIC CBONCTBA Tl W (U3NYCCKUE SBJICHHS, HCIONB3YS (PUINICCKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTD,
CHJIa YIIPYTOCTH, CUJIa TSHKECTH, BEC Tella, CHila TPEHHUsI, TaBjieHue (TBEPIOro Tela, )KUIKOCTH,
rasza), BHITAJIKHBAIOIIAs CHJIa, MEXaHUYeCKas paboTa, MOIIHOCTh, [JICYO CHJIbI, MOMEHT CHIIBI,
KO3 (PHUIMEHT MOJIE3HOr0 JECHCTBUS MEXaHH3MOB, KHHCTHUYCSCKAsT U MOTCHIIMAIbHAS SHEPTHs),
IPA ONMKWCAHWW TPABHIBHO TPAKTOBATh (PU3UUYCCKHA CMBICT HCIOJIB3YEMbIX BEIMYUH, WX
0003HAYCHUS U CIUHUIIBI U3NISCKUX BEIMINH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIHNEC JTAHHYIO
GU3NYECKyI0 BEIMUMHY C IPYTUMHU BETMYMHAMH, CTPOUTH TpaUK H3yUEHHBIX 3aBUCHMOCTEH
(bU3NYEeCKNX BEIHYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (HU3UYECKHUE SBJICHUS M IPOIECCHI, HCIONb3Ys IpaBUiIa
CIIOKEHHUA CHUJI (BAOJIb OHOM NpsiMoii), 3akoH ['yka, 3akoH Ilackansd, 3akoH Apxumena, npaBuiio
paBHOBecHs pbruara (0J10Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
SHEepruM, NpU OSTOM JaBaTh CJIOBECHYI0O (OpPMYIHMPOBKY 3aKOHAa U 3alUCBIBaTh €ro
MaTeMaTUYECKOE BBIPAKEHNUE;

OO0BACHATh (PU3UYECKUE SIBJICHUS, MPOLECCHl M CBOICTBA TeJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallul IPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABITE IPUYMHHO-CIIECICTBEHHBIE
CBSI3U, CTPOUTH 00BsICHEHHE U3 1—2 JOrMuecKUX I1aroB ¢ ornopoi Ha 1—2 M3ydyeHHBIX CBOICTBA
bu3nuecKux ABJICHUH, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a1auu B 1—2 AeHCTBUS, MCIOJB3Ys 3aKOHBI M (HOPMYJIbI, CBS3BIBAIOIINE
¢du3ruecKue BEIMUYMHBI HA OCHOBE aHajM3a YCJIOBHUS 3a/layd 3alHChIBATh KPATKOE YCIIOBHE,
HOJICTABIISATh (PU3NUECKUE BETMYUHBI B POPMYIIBI K TPOBOIUTH PACUETHI, HAXOJAUTh CIIPABOYHBIC
JaHHBIC, HEOOXOMUMBIC [UJII pEIICHUs 3aJad, OICHUBATh PEATUCTUYHOCTh ITOTYICHHON
(bu3nuecKol BEIMYUHBI,

pacmo3HaBaTth MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh IMPHU MOMOIIU (PU3MYECKUX METOAOB, B
OMMCAHUM MCCIIEA0BAHUS BBIACIATh MPOBEPSEMOE MPEANONOkKeHUe (TUIOTEe3y), pa3indyaTh U
MHTEPIPETUPOBATH MOJIYYCHHBINH pPe3yibTaT, HAXOAUTh OMIHMOKH B XO/€ ONbITA, ANaTh BHIBOIBI
10 €ro pe3yJbTaram;

IIPOBOJIUTH ONBITHI MO HAOMIOJEHUIO (DU3NYECKUX SBIICHUN WM (PU3MUYECKUX CBOWCTB Tell:
bopMynHpoBaTh MpOBEpseMble MPEANOJNIOKEHUs, COOMpPAaTh YCTAHOBKY U3 TMPEAJIOKEHHOTO
000pyI0OBaHUS, 3aIIUCHIBATH X0/ OMbITAa U (POPMYJIUPOBATH BHIBOJIBI,

BBIMIOJIHATD MpPSAMBIE HM3MEPEHUS pACCTOSHHUSA, BPEMEHM, Macchl Tena, o0bEMa, CHUIIBI U
TEMIIEPATYPBhI C UCIIOJI30BAHUEM aHAJIOTOBBIX U LI (POBBIX NPUOOPOB, 3aIIUCHIBATH TOKA3aHUS
nprOOpOB € yUE€TOM 3aaHHOIN a0COIOTHON MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH HCCIIEAOBAaHUE 3aBUCUMOCTH OIHOW (DU3MYECKOW BEIMYMHBI OT JPYyrol ¢
WCII0JIb30BAaHUEM TPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUXKYIIErOCs Tejia OT
BPEMEHU JBIDKCHUS Tela, CHJIbl TPEHHS CKOJILKEHHUS OT Beca Tela, KayecTBa 00paboTKh
MOBEPXHOCTEN TEJl U HE3aBUCUMOCTU CHJIbl TPEHUS OT IJIOMIAIA CONPUKOCHOBEHUSI TEJI, CUJIbI
YOPYTOCTH OT YJAJMHEHUS MPY>KUHBI, BRITAIKUBAIOMIEH CHUIIBI OT 00bEMA MOTPYKEHHON YacTh
TeJda W OT IUIOTHOCTU >KHAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, HA
KOTOPYIO MOTPYKEHO TEJI0, YCIOBUH TJIaBaHUS TEJ, yCIOBHI paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHMHM Y4EOHOTr'0 MCCIEAOBaHUS, COOMpATh YCTAHOBKY W BBIMOJHATH
WU3MEpEHUs, CleAysd TMPEIJIOKEHHOMY IUIaHy, (UKCHPOBAaTh pPE3yJbTaThl IOJYyYCHHOMH
3aBUCUMOCTH (DU3UYCCKUX BEIWYMH B BHJC NPEIJIOKCHHBIX TaOJMIl UM TpaduKOB, JeiaTh
BBIBO/JIbI 1O PE3yJIbTaTaM MCCIIEI0BAHNUS;

MPOBOJIUTH KOCBEHHbIE U3MEpPEeHUs] GU3NYECKUX BEIUYUH (TIJIOTHOCTH BEIIECTBA KMJIKOCTH U
TBEPAOrO Tela, CHJIAa TPEHUs CKOJBKEHHS, JABJICHHE BO3/yXd, BBITAJIKMBAKOIIAs CHIIA,
NeMCTBYIONIAs Ha MOTPYKEHHOE B )KUAKOCTD TEN0, KO3()PUIIMEHT MOJIE3HOT0 JeHCTBHS IPOCTHIX
MEXaHU3MOB), CJeays MPeUIOKEHHON MHCTPYKIUH: MPH BBINOJIHEHUH W3MEpEeHUil codbuparthb
DKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYUCIIATH 3HAYEHUE UCKOMO! BEJIMYUHBI,

co0JII0IaTh PaBUJIa TEXHUKHU 0€30ITacHOCTH MPH paboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;
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yKa3blBaTh MPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIOIIMECs] COCY b, 0apOMETp, pbluar, MOABMKHBINA U HEMOABUXKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTb;

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
omopoil Ha UX onucaHus (B TOM 4YHCIE: MOAWMIIHUKYA, YCTPOMCTBO BOAONPOBOAA,
TUAPABIMYECKUN NpPecc, MAaHOMETpP, BBICOTOMEpP, IMOPLIHEBOW HACOC, apEOMETp), HUCIOJIb3YS
3HaHHA O CBOMCTBaX (U3WYECKUX SIBICHUH M HEoOXoauMble, (QHU3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANTH MPUMEPHI (HAXOIUTh UHGOPMAIIHMIO O MPUMEPAX) MPAKTUYECKOTO MCIOIB30BAHUS
(bu3nYecKNX 3HAHUW B TTOBCEAHEBHOM XU3HU [l 00ecredeHus: 0€30MacHOCTH MPU 00 parieHun
C mpuOOpaMy U TEXHHYECKUMH yCTPOMCTBAMH, COXPAHEHUS 3/IOPOBBS U COOJIIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKPYKAIOIIECH Cpere;

OCYIICCTBIIATH 0T60p HCTOYHHUKOB I/IH(bOpMaIII/II/I B I/IHTepHeTe B COOTBCTCTBHUH C 3aJaHHBIM
IMOHUCKOBBIM 3aIIpOCOM, Ha OCHOBC HUMCIOIIUXCA 3HaHUH U HyTéM CPAaBHCHHA pPaA3JIMYHBIX
MCTOYHHKOB BBIACISATH MHPOPMAILIMIO, KOTOpas SIBISETCS MPOTUBOPEUMBON MIIM MOXKET OBITH
HEJOCTOBEPHOI;

WCIOJIb30BaTh TMPH BBINOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIMTEpaTypy
(GU3nYecKOoro coAep)KaHus, CIPAaBOYHbIE MaTepualbl, pecypchl ceTd VHTepHer, BianeTh
npuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHGPOpPMAIMM W3 OJHOW 3HAKOBOU
CUCTEMBI B JIpYTYIO;

co37aBaTh COOCTBEHHBIE KpAaTKHME IHMCbMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBEe 2-—3
HMCTOYHUKOB MH(OpMAIuu PU3NIECKOro COAEPIKAHUS, B TOM YUCIIE MyOJUIHO JIeTaTh KpaTKue
COOOIIEHUSI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX MCCIECIOBAHUM, MPH ATOM TI'PAMOTHO
MCI0JIb30BaTh U3yUYEHHBIN MOHATHIHBIA anmapar Kypca (pU3uKu, COMPOBOXKAATh BBICTYIICHUE
MpE3EH TAIUEH;

IIPU BBITIOJTHEHUH YIEOHBIX MMPOEKTOB U UCCIICTOBAHHUM pacipenensTh 00sI3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTaBJIICHHBIMM 3aJlayaMH, CIECIUTh 32 BBINOJHEHUEM IUIaHA JIEWCTBUM,
aZIcKBaTHO OIICHWBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/JICHCTBUE, YIUTHIBAsI MHEHUE OKPY KAIOIIUX.

K KOHIY 06yquI/I$I B 8 Ki1acce NpEAMCETHBIC PE3YJIbTAThI HA 0a3oBOM YPOBHC JOJIZKHBI OTPpaXaThb

c(OPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUIA:

HCII0JIB30BAaTh MOHSTHS: Macca U pa3Mepsbl MOJIEKYJ, TEILUIOBOE JBUKEHHUE aTOMOB U MOJIEKYI,
arperatHpleé COCTOSIHUSI BEIECTBA, KPUCTAUIMYECKHME U aMop(HBbIE Teia, HACBIIEHHbIM U
HEHACBIICHHBIN I1ap, BJIAXKHOCTb BO3JyXa, TEMIIepaTypa, BHYTPEHHSs HDHEPrus, TEIJIOBOU
JBUraTeNb, 3JEMEHTApHBIM DIEKTPUYECKUN 3apsl, DJJIEKTPUYECKOE II0JI€, IMPOBOIHUKU H
JUBJIEKTPUKH, IIOCTOSHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE T10JIE;

pa3nuyaTh SBJICHUS (TEMJIOBOE PaCIIMPEHUE U CKATHUE, TEILJIONepeaaya, TeIJIOBOe paBHOBECHE,
CMauMBaHKe, KaNWUISPHbIC SBJICHUS, UCIIApPEHUE, KOHICH AN, IJIaBJICHUEe, KPUC TaJlIU3aIis
(oTBepAeBaHUE), KWUIICHHE, Teruionepenada (TErmIonpoOBOAHOCTh, KOHBEKIIHS, H3Ty4eHHUE),
ANIEKTpU3aIsl TEJl, B3aUMOJACHCTBUE 3aps/IOB, ACUCTBUS HJICKTPHUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JACHCTBME MAarHUTHOT'O IMOJISl HA MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHASI MHIYKIHS) 11O ONMMCAHUIO WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOe SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBICHHH B OKPYKAIOUNIEM MHpE, B TOM
yucie GU3nvIecKre SBICHUS B MPUPOIC: TTOBEPXHOCTHOE HATSKEHUE M KANTMJUIIPHBIC SIBJICHUS B
IpUpOJIE, KPUCTAIUIBI B IpUpOAe, n3inydeHue ConHila, 3aMep3aHrie Bog0EMOB, MOpCKHUE OpU3HL,
o0pa3oBaHMe pOCHI, TYMaHa, UHes!, CHeTa, dJIeKTpUYecKue BJICHH B aTMOCc]epe, IIEKTPUIECTBO
JKUBBIX OpPraHU3MOB, MarHUTHOE MoJie 3eMiH, Apei(d MmoaroCcoB, poJib MAarHUTHOTO TOJIS JJIS
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JKU3HH Ha 3emiie, IOJIIPHOE CUSIHUE, IIPU 3TOM MEPEBOIUTH MPAKTHUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOICTBA (MIPU3HAKH) GU3NYECKUX SIBICHUI;

OMUCHIBATh HM3yYEHHBIC CBOHCTBAa Tel M (U3NYECKHE SBJICHUS, HCHONB3Ys (U3NYECKue
BEJIMYMHBI (TEMIEPATypa, BHYTPEHHSIS1 SHEPrusl, KOJIMYECTBO TEIUIOTHI, Y elbHas TeII0EMKOCTh
BELIECTBA, Yy/AENIbHAs TEMJO0Ta IJIaBJICHUS, YAEJbHAs TEIUIoTa MapooOpa30BaHMs, yJleabHas
TEIJIOTa CrOpPaHMsl TOIUIMBA, KOI(PQPHUIMEHT TIOJE3HOro MACHCTBHS TEIUIOBOM MallUHBI,
OTHOCUTEJIbHAS BJIAJKHOCTb BO3/yXa, JJIEKTPUUECKMM 3apsj], CHJIa TOKa, JJIEKTPUYECKOE
HampsHKeHHe, COMPOTHBIIEHUE MPOBOJHHMKA, Y/AEIbHOE COMPOTHBIEHHE BEIIeCTBa, padoTa U
MOIITHOCTh 3JIEKTPHUECKOT0 TOKa), IPH OMHCAHUU TMPABUIBHO TPAKTOBATH (DPM3UYECKUIT CMBICI
UCTIONb3YEMBIX BETMYHH, 0003HAUYEHUS ¥ AUHUIIBI (PU3UMYECKUX BETUYHH, HAXOIUTh ()OPMYIIBI,
CBSI3BIBAIOINME JIAHHYIO (DU3MUECKYIO0 BEMUYHMHY C APYTHMH BEITMYHHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKkTepu3oBaTh CBOWCTBA Teld, (U3MUECKHUE SBIEHUS U IPOIECCHI, MCIOIb3Yys OCHOBHBIC
MIOJIO’KEHUS MOJIEKYJISIPHO-KHHETHYECKON TEOPUH CTPOSHHUSI BEIIECTBA, IPUHIUII CYTIEPIO3ULIUN
nojei (Ha KauecTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa ajs ydacTka Lieny,
3akoH Jlxoyns—JleHma, 3akOH COXpaHEHUs DSHEPrUM, IpU HTOM J1aBaTb CIIOBECHYIO
(GOopMyIMPOBKY 3aKOHA M 3aIIUCBIBATH €0 MATEMATUUECKOE BHIPAKEHUE;

OO0BSCHATH (PU3UYECKUE MPOIECCHl U CBOMCTBAa Tel, B TOM YHUCJIE€ U B KOHTEKCTE CUTyallUl
MPAaKTUKO-OPUEHTHPOBAHHOT O XapaKTepa: BHISBISTh NPHUUUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHHe u3 1—2 JOruuecKkux MaroB ¢ omopod Ha 1-2 M3ydyeHHBIX CBONCTBA (DPU3UYECKUX
ABIICHUH, (PU3MYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3a7jauu B 2—3 AEHCTBHUSA, MCIOJb3Ys 3aKOHBI U (OPMYJIBI, CBS3bIBAIOLINE
¢u3nyeckre BEJMYMHBI: Ha OCHOBE aHAIM3a YCJIOBUS 3aJauM 3allMChIBaTh KPaTKOE YCIIOBHE,
BBISIBJIATh HEAOCTATOK JaHHBIX JUISl pELIeHHs 3aJaud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXoAuMbIe Jyisd €€ pelieHus, MPOBOIUTh Pacu€Thl M CPaBHHBATh IOJyYEHHOE 3HAUYCHUE
(bu3nYeCcKOii BETMYHUHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh NPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh NpPU TOMOIIM (PU3NIECKHX METOOB,
WCIIOJNB3Yysl OMUCAHUE HCCIEIOBAHUA, BBIIEISATh MPOBEPSIEMOE MPEANOI0KEHUE, OLECHUBAThH
MPaBHJIBHOCTH MOPSIIKA MTPOBEICHUS UCCIIEAOBAHMS, J1€J1aTh BHIBOBI;

MPOBOJAUTE OIBITHl MO HAOMIOACHUIO (PU3MYECKUX SIBICHUM WM (U3NYECKUX CBOMCTB Tel
(KanwUIsIpHBIE SBJICHUS, 3aBUCHUMOCTH JaBJICHUS BO3JIyXa OT €ro o0bEéma, TemmepaTyphl,
CKOPOCTH IIpOIleCcCa OCTBIBAHHMS M HAarpeBaHMsl IpPU M3IY4EHUM OT I[BETa W3JIydarolien
(moryomaroe) MOBEPXHOCTH, CKOPOCTh HMCIAPEHHUs] BOABI OT TEMIEpATypbl JKUIKOCTH H
IIomaay €€ MOBEPXHOCTH, 3JIEKTPU3ALMs TeJ U B3aUMOAEUCTBUE 3JIEKTPUUECKUX 3apsi/ioB,
B3aUMOJIEICTBHE IOCTOSIHHBIX MAarHUTOB, BHU3yalM3alldsd MAarHUTHBIX IIOJIEW IOCTOSHHBIX
MarHuTOB, J€HCTBUS MArHUTHOIO MOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMATHUTA,
CBOWCTBAa  DJIGKTPOJABHIraTeNs IOCTOSHHOIO  TOKa):  (opMynupoBaTh  IpOBEpsieMbIe
IPEANOI0XKEHUS, cOOUpPATh YCTAHOBKY U3 MPEUIOKEHHOTO O0OpYyIOBaHMS, OMMCHIBATH XOJ
OIbITa U (POPMYJIHPOBATH BHIBOJIBI;

BBINIOJIHSATH IPSIMbBIE U3MEPEHHUS TEMIIEPATYPbI, OTHOCUTEIBHOM BJIAKHOCTH BO3AyXa, CHJIbI TOKA,
HAMPSHKEHHS] C MCIOJIb30BAaHUEM aHAJOTOBBIX MPUOOPOB M JATYMKOB (PH3UYECKHX BEIUYHH,
CpPaBHUBATbH PE3YJIbTaThl U3MEPECHHH C YUETOM 3aIaHHOW a0COJIFOTHOW MOTIPEITHOCTH;

MPOBOJUTh HCCIICAOBAaHUE 3aBUCUMOCTH OJHOW (U3MYECKOW BEIMYMHBI OT JPYro ¢
HCIIOJb30BAaHUEM MPSIMBIX HM3MEPEHHUH (3aBUCHMOCTH COMPOTHUBJICHUS ITPOBOJHHKA OT €ro
JUTMHBI, TJIOIIAIA TONEPEYHOr0 CEYEHUS U YAEIbHOI0 COMMPOTUBIIEHUS BEILIECTBA MTPOBOIHUKA,
CUJIbl TOKa, MAYIIEro 4epe3 MPOBOJHUK, OT HANPSIKEHUS Ha MNPOBOJHHUKE, HCCIEIOBAHHUE
MOCJICIOBATEIPHOTO W TMApaJICIbHOTO  COSIMHEHWH  MPOBOJHHWKOB):  TUIAHHPOBATh
HCCIIeZIOBaHNE, COOMPATh YCTAHOBKY M BBIMTOJIHATH U3MEPEHHUS, CIIEAYS MPEII0KECHHOMY TUTaHYy,
(bUKCHpPOBaTh PE3yIbTATHl MOTYYECHHOW 3aBHCHMOCTH B BHJI€ TaONHI U rpadukoB, aenaTh
BBIBO/IbI 10 PE3yJIbTaTaM M CCIIEI0BAHNS;
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MIPOBOJUTH KOCBEHHBIE U3MEPEHHS (PU3NUYECKUX BEIMUUH (yIeIbHask TEIIOEMKOCTh BEIIECTBA,
CONPOTUBJICHHE MPOBOJHUKA, paboTa M MOIIHOCTh DJEKTPUYECKOrO TOKA): IUIAHUPOBATH
U3MEpEeHHUs, COOMPATh FKCIIEPHUMEHTATIBHYIO YCTAHOBKY, CIEAYS MPEIJI0KEHHOW HHCTPYKIUH, U
BBIUUCIIATH 3HAUCHUE BEINYUHBL;

co0J110/1aTh IPaBUJIa TEXHUKU O€30MacCHOCTH TP padoTe ¢ 1abopaTOpHBIM 000PY10BAHUEM;

XapaKkTepu30BaTh MPUHLMIBI JEHCTBUS M3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpoil Ha WX omucaHus (B TOM 4YHCIIE: CHCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas
TypOHMHA, aMIIepMeTp, BOIBTMETP, CUETUUK SJIEKTPUUECKON IHEPrUH, dJIEKTPOOCBETUTEIbHBIE
npubOpbl, HarpeBaTesIbHbIE 3JIEKTPONPHOOPHI (IPUMEPHI), AIEKTPUUYECKUE NPETOXPAHUTEIH,
AJIEKTPOMArHUT, 3JEKTPOABUIATENb IIOCTOSIHHOIO TOKA), MCHOJb3ys 3HAHMS O CBOMICTBax
($u3nYeCKUX ABJICHUHN U HE00X0quMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

paciio3HaBaTb IMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIBHBIC HpI/I60pI)I II0 ¢XeéMaM U
CXEMAaTUYHbBIM PUCYHKaM ()KPI}IKOCTHI;Iﬁ TCPMOMECTP, TEPMOC, IMCHUXPOMCETpP, TIUTI'POMETDP,
JABUTAaTC]Ib BHYTPCHHCT'O CIrOpaHus, 3JICKTPOCKOII, pCOCTaT), COCTaBJIATh CXCMBI JICKTPUUICCKUX
I_IeHeI}’I C MMOCJICAOBATCIIbHBIM U NAapaJUICJIbHBIM COCAMHCHHUEM JJICMCHTOB, pasjiidas yCIOBHBIC
0003HaYECHHS JIEMECHTOB SJICKTPUICCKUX ueneﬁ;

IPUBOAUTH MPUMEPH! (HAXOAUTh MHPOPMALMIO O MPUMEPAX) MPAKTUYECKOr0 MCIOIb30BaHUS
(¢u3nYecKnX 3HaHUN B MTOBCEAHEBHOMN KU3HU JUJIs1 o0ecredeHus: 6€30MacHOCTH IpU 00 palieHuI
¢ npubopamMM U TEXHUYECKUMM YCTPOHCTBAMM, COXPAHEHHUS 37 0POBbsl U COOJIIOJEHHUS HOPM
HKOJIOTMYECKOr0 MIOBEACHUS B OKPYXKAIOILIEH CPELE;

OCYILECTBIIATh IMOMCK HMH(popmanuu ¢Quszndeckoro coiepxanuss B MHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHMM M NYTEM CpaBHEHMS JIONOJIHUTENIBHBIX MCTOYHMKOB BBIICIATH
HH(pOpPMAIUIO, KOTOpPas ABJISETCS IPOTUBOPEUUBON UITM MOXKET OBITh HEAOCTOBEPHOI;

WCIOJIb30BaTh TPH BBHINOJHEHUW YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIMTEpaTypy
(du3nUecKoro Ccoaep)KaHus, CHpPaBOYHBIC MaTepHalbl, pecypchl ceth HHTepHeT, BiaaeTh
npuéMaMu KOHCIIEKTUPOBAHHUSI TEKCTa, MpeoOpa3oBaHusi WHPOPMAIHMH W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIC U KPATKUE YCTHBIE COOOIICHHUs, 0000111ast HHPOPMAIUIO
U3 HECKOJBbKUX HCTOYHHKOB (DU3HUECKOTO COJIEP)KAHUS, B TOM YU CIIC MTYOJIMYHO MPEACTABIIATH
pe3yJbTaThl MPOCKTHOW MJIM HCCIEMIOBATEIbCKONW JIEATEIBHOCTH, IpPH 3TOM TI'PaMOTHO
UCIOJIb30BaTh U3YUYCHHBIM OHITHIHBIN anmapar Kypca (U3MKHU, COMPOBOXKIATh BBICTYILICHUE
IIpe3eHTaluen;

IIPY BBIIIOJIHEHUH Y4E€OHBIX NMPOEKTOB M MCCIIE0BAaHUN (DU3MUECKUX MPOLECCOB PaclperensiTh
00513aHHOCTH B IpYIIIIE€ B COOTBETCTBUHU C ITOCTABJIIEHHBIMU 33JJa4aMHU, CJIEAUTH 3@ BBIIIOJHEHUEM
IlaHa JAEHCTBUM M KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHUBAaTb COOCTBEHHBIH BKJIaJ B
JeATENbHOCTh  TPYMNIIbI, BBICTPAUBATH KOMMYHMKATHBHOE B3aMMOJEHCTBUE, IPOSBIIAA
TOTOBHOCTb pa3peiaTbh KOH(IUKTHI.

K koHn1y oOydyenus B 9 kjacce npeJMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAKaTh

c(OpMUPOBAHHOCTb y 00YHAIOIIUXCS YMEHUMN:

MCII0JIb30BATh MOHATHUSI: CUCTEMA 0TCUETA, MaTepUaIbHAS TOYKA, TPAEKTOPHS, OTHOCUTEILHOCTh
MEXaHHYECKOT O JIBUKEHUS, nedopmanus (ynpyras, MJIaCTHYECKas), TpEeHue,
[EHTPOCTPEMHUTEILHOE YCKOPEHUE, HEBECOMOCTh M MEPEerpy3KH, IEHTP TAKECTH, aOCOIOTHO
TBEPIOE TEJI0, EHTP TSKECTH TBEPIOTO Tela, paBHOBECHE, MEXaHNYECKHE KOJIeOaHHs U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPa3BYK, JJIEKTPOMAarHUTHBIE BOJHBI, IIKAJA IEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U AaJTbHO30PKOCTh, CIIEKTPHI HCIYCKAHUS U TIOTJIOMEHUs, aabda, OeTa- u
raMMa-u3JydeHuUsl, U30TOIIbI, sJIepHAast YHEPTeTHUKA;

pa3jn4daTtbh  ABJICHUSA (paBHOMepHOG U HCPABHOMEPHOC HpHMOHHHefIHOG JBUKCHHC,
PaBHOYCKOPCHHOC HpHMOHHHCﬁHOG JABHXKXCHHUC, CBO60)1HOC mageHue TCJI, PAaBHOMCPHOC
JABMIKCHUC I10 OKPYKHOCTH, B3aI/IMO,Z[eI\/JICTBI/IC TCJI, PCAKTUBHOC JIBHKXCHHC, KoJIcOaTeIIbHOC
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JBIKEHHME (3aTyXalolllMe M BbIHYXJIEHHbIE KojeOaHus), PE30HAHC, BOJHOBOE [BHUYKEHHE,
OTpaK€HHE 3BYKa, IMPSIMOJMHENHOE pPacHpOCTpaHEHHE, OTpPaXKEHHE U IpeJIOMJIICHUE CBeTa,
IOJJHOE BHYTPEHHEE OTpa)KCHUE CBETa, pa3joKeHHe Oelloro cBeTa B CIEKTP U CIOKEHHUE
CIIEKTPaJIbHBIX I[BETOB, IMCIIEPCHUS CBETa, €CTECTBEHHAs PaJHMOaKTUBHOCTb, BOSHUKHOBEHHE
JMHEHYATOro CIIEKTpa U3JTyYeHHs ) 0 OMMCAHUIO UX XapaKTEPHbIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOE SIBIJICHUE;

pacro3HaBaTh MPOSBIIEHUE M3YyYEHHBIX (M3UYECKUX SIBICHUH B OKpYXaroleM MHUpe (B TOM
yucne Gusnyeckue sBJICHUS B MPUPOJE: NMPWINMBHI U OTJIMBHI, ABMKEeHUE MuaHeT CoslHeuHOU
CHUCTEMBI, PEAKTHBHOE JBUKCHHME JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH,
3EMJIETPSICEHUE, CEMCMMUYECKHE BOJIHBI, I[yHaMH, 3XO, LIBETa TEJ, ONTHYECKHUE SIBICHUSA B
npupoae, OHOJIOTMYECKOE JAEHCTBHE BUIAUMOIO, YJIbTPa(UOIETOBOrO U PEHTIEHOBCKOIO
U3TY4YEHHUH, EeCTECTBEHHBIH paJMOAKTHUBHBIA (OH, KOCMHMUYECKHE JIy4H, paJl0aKTHUBHOE
U3Ty4YeHHE TNPUPOJHBIX MHUHEpPAJIOB, JEHCTBUE pPaJMOAKTUBHBIX HM3IYyYE€HUH HaA OpPraHU3M
YeJI0BeKa), Py ATOM IEPEBOAUTH MPAKTHUECKYIO 3a/1a4y B Y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE
CBOMCTBa (IpU3HAKHN) PU3NUECKUX SIBICHUIA;

ONUCHIBATh M3yYEHHBIE CBOICTBA Tel M (U3NYECKHE SBJIEHUS, HCHOJB3Yys (U3NYECKue
BEJIMYMHBI (CPEAHSI 1 MTHOBEHHAsI CKOPOCTh TeJia PY HEPABHOMEPHOM JIBIXKEHHUH, YCKOPEHHUE,
NepeMENICHNUEe, IMYTh, YIJIOBas CKOPOCTh, CWJIA TPEHHUs, CHJIAa YIPYrOCTH, CHUJIa TSXKECTH,
YCKOpEHHE CBOOOAHOIO MaJeHHus, BeC Tella, UMIYIbC Tela, UMIYJbC CUJIbI, MEXaHHYecKas
paboTa U MOIIHOCTb, MOTEHIIMATbHAS DHEPTUsl TeNa, MOJHSATOrO0 HaJ MOBEPXHOCTHIO 3EMJIH,
MOTCHIMAJIbHASL DHEPrUsl CKATOM IPYKUHBI, KHHETHYECKAasl DHEPrus, NOJIHAS MEXaHU4ecKas
SHEprus, Mepuo] M 4acTora KojeOaHWM, JJIMHA BOJIHBI, I'POMKOCTb 3BYKa W BBICOTa TOHA,
CKOPOCTh CBE€Ta, MOKAa3aTedb IMPEJIOMIIEHUS CPEbl), IPH ONUCAHUH MPaBUIbHO TPAKTOBATH
(bU3NYECKUil CMBICT CIOIb3YEMbBIX BEIUYUH, 0003HAUYCHUS U SAUHUIIBI (PU3NIECKUX BEIUYHH,
HAXOAUTH (OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYUHY C APYTHUMH BEINYHMHAMH,
CTPOUTD IrpapuKu H3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapakTepu30oBaTh CBOMCTBA Tel, (HU3NYECKHE SBIEHHS U MPOIECChl, HCIOJb3YyS 3aKOH
COXpaHEHUs YHEPIruH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHLUI CYNEPIO3UIUN CUII, TPUHIUIT
OTHOCHUTENBHOCTH ['amunes, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHMS HWMITYJIbCA, 3aKOHBI
OTpa)KE€HUs U MPEJOMIICHHs CBETA, 3aKOHBI COXPAHEHUs 3apsI0BOIO M MacCOBOTO 4UCEN MPH
AJEPHBIX peaKLUsAX, IPU 3TOM J1aBaTh CJIOBECHYIO ()OPMYIHMPOBKY 3aKOHA U 3alHMCHIBATh €ro
MaTeMaTUYECKOE BBIPAKEHNUC;

OO0BACHATH (PU3NUYECKUE IPOLECCHl U CBOMCTBA TEN, B TOM YUCJIE U B KOHTEKCTE CUTyallUl
MPAaKTUKO-OPUEHTHPOBAHHOT O XapaKTepa: BhISBISTh NPUUUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTh
00BsiICHEHHE M3 2—3 JIOrMYeCKHUX LIaroB ¢ OMopod Ha 2—3 M3y4yeHHBIX CBONCTBA (M3UYECKUX
ABIICHUH, (PU3MYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pelaTh pacu€THbIC 3a1a4u (OMUPAIOILMECS Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCIIOJIb3YS 3aKOHbI
U (opMyJibl, CBS3bIBAIOLIME (PU3MUYECKHE BEIMYMHBI: HA OCHOBE aHajIM3a YCIOBHS 3aJauu
3aMMCchIBaTh KPATKOE YCJIOBUE, BBISBIIATh HEIOCTAIOIIME WM U30BITOUHbIE JIaHHbIE, BEIOUPATh
3aKOHBI M (OpPMyJbl, HEOOXOAMMBIE I pEIleHHs, IPOBOIUTH PacuéTbl U OLIEHUBAThH
PEaTMCTUYHOCTb MOTYYEHHOr0 3HaYeHUs HU3NUECKON BEIUYNHBI;

pacro3HaBaTh NPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh NpPU MOMOUIM (PU3UYECKHX METOOB,
HCIOJIb3Yysl ONMCAaHUE HMCCIENOBAHUS, BBIICNIATH MPOBEPSAEMOE MPEANO0JIOKEHHE, OLIEHUBATh
MPaBWIBHOCTh MOPSIKAa MPOBEACHUS MCCIEAOBAHUS, [€JIaTh BBIBOAbL, HHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOAEHUH U OTBITOB;

MPOBOJUTE OIBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM (U3NYECKUX CBOMCTB Tel
(u3yyeHue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHMsI PHEPIMM, 3aBUCUMOCTH IEpUOJa
KOJICOAHHH NPYKHHHOTO MasTHUKA OT MacChl Ipy3a M >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh
OT aMIJIMTYABl MaNibIX KOJeOaHWi, MPSIMOJIMHEWHOE PAacIpPOCTPAHEHHUE CBETAa, PA3JIOKECHHE
Oenoro cBera B CIEKTP, U3YUCHHE CBOICTB M300pa’keHUS B IJIOCKOM 3€pKaje U CBOMICTB
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M300paKEHUST TpeaMeTa B CcoOMparomed JuH3e, HaONf0JEHWE CIUIONIHBIX W JIHMHEHYaThIX
CIIGKTPOB H3JIYYCHHMsSI): CAMOCTOSTEIbHO COOMpATh YCTAaHOBKY W3 H30BITOYHOrO0 Habopa
000pyI0BaHUs, OMKUCHIBATH XOJI OMbITA U €0 PE3YJIbTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBOAUTH MPU HEOOXOJUMOCTU CEpUI0 MPSAMBIX M3MEPEHHI, ONpenelsisi CpeaHee 3HaueHUe
U3MepsieMON BeIMUYMHBI ((DOKYCHOE PacCTOSIHHE COOMPAFOIICH JIMH3bI), 00OCHOBBIBATH BBHIOOD
cnoco0a n3MepeHus (M3MEpUTEIILHOro Tpruoopa);

MPOBOJIUTH UCCIIEAOBAHME 3aBUCUMOCTEH (M3NYECKUX BEIMYHUH C HCIOJIb30BAaHUEM MPSAMBIX
M3MEepeHUH (3aBUCHUMOCTh IIyTH OT BPEMEHU NPH PAaBHOYCKOPEHHOM JBM)KEHUU 0€3 HayaJlbHOU
CKOPOCTH, TepHO/Ia KoJIeOaHUI MaTeMaTHYeCKOro MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJja
OTpPa)KEHUs CBETa OT yIja MaJeHUs U yria IpeJoMJIEHUS OT yIja NaJeHus): IIaHUPOBAaTh
UCCIICIOBAHNE, CAMOCTOSATEIEHO COOMPATh YCTAHOBKY, (DMK CHPOBATh PE3YJIbTATHI MOTydEHHON
3aBHUCUMOCTH (U3MUEeCKMX BEIMYMH B BHUJE TaOMMI U TpaduKoB, JenaTh BBIBOABI IO
pe3yJIbTaTaM UCCIEIOBaHNUS;

MPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIMYHUH (CPEAHSISI CKOPOCTh U YCKOPEHHE Tela
IpU PAaBHOYCKOPEHHOM JBM)KEHHMH, YCKOPEHHE CBOOOJHOIO HajeHusi, KECTKOCTh MPY>KUHBI,
KO3(QQUIMEHT TPEHUs CKOJbKEHUS, MeXaHudeckass paboTa M MOLIHOCTb, YacTOTa U INEPHOL
KoJIeOaHUM MaTeMaTH4YeCKOro M IPY)KMHHOTO MAasiTHUKOB, ONTHYECKas cujaa coOuparolen
JMH3bl, PaJAMOAKTUBHBIN (OH): IUIAHUPOBATH H3MEPEHMs, COOMpATh 3KCIIEPUMEHTAJIBHYIO
YCTAHOBKY M BBINOJHATb H3MEPEHMs, CIeAys MPEAI0KEHHOM MHCTPYKUUH, BBIYUCIATH
3HAUYECHHUE BEIWYMHBI U AHAIU3UPOBATH IIOIYYEHHBIC pPE3YyJbTaThl C Y4ETOM 3aJaHHOU
MOTPEIIHOCTU U3MEPECHU;

co0J110/1aTh IPaBUJIa TEXHUKU O€30MaCHOCTH ITPH padoTe ¢ JJabopaTOpHBIM 000PY10BAaHUEM;

pa3nuyaTh OCHOBHBIE TMPU3HAKKM HM3YYCHHBIX (U3UUECKHUX MOJENCH: MaTepuaibHas TOYKa,
a0CoOIIOTHO TBEPIOE TEJI0, TOYCYHBIA HICTOYHUK CBETA, JIy4, TOHKAS JIMH3, TUTAHETapHas MOJIEITh
aToMa, HyKJIOHHAsI MOJIeJIb aTOMHOTO SIAPa;

XapaKTepU30BaTh MPUHIHUIBI JACHCTBUS M3yYEHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOUCTB C
OMOpod Ha MX OMHMCAHMS (B TOM 4YHCJE: CIHAOMETP, AATUYUKHU TMOJOXKEHHS, PaCCTOSIHUS U
YCKOpEHUS, paKeTa, O5XOJOT, OYKH, TMepUucKomn, ¢oToanmnapar, ONTUYECKHUE CBETOBOIBI,
CHEKTPOCKOM, TO3UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOWCTBaX (PU3MYECKUX
SIBJICHUW U HeoOXoauMble (Pu3ndecKkre 3aKOHOMEPHOCTH;

HUCIOJIb30BATh CXEMblI W CXCMATUYHBIC PHCYHKH HM3YYCHHBIX TCXHUYCCKUX YCTpOﬁCTB,
U3MEPUTENBHBIX MPUOOPOB W TEXHOJOTMYECKUX IPOLECCOB TPH pEIICHUH y4eOHO-
MPAKTUYECKUX 33124, ONTUICCKHE CXEMBI JJIsI TOCTPOCHUS N300 paKeHU B TIOCKOM 3epKalie u
cobuparolei J1H3e;

OPUBOAUTH MPUMEPHI (HaXOOUTh MHGOPMALMIO O MPUMEpPax) MPAKTUYECKOTO MCHOJB30BAHUS
¢u3nYecKknX 3HaHUN B MMOBCEAHEBHOM XKU3HU JIJIs1 00ecreueHus: 6€30MacHOCTH MPH 00 paleHN
¢ npubopamMH U TEXHHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbS U COOJIOACHHS HOPM
HKOJIOTUYECKOI0 MTOBEACHUSI B OKpPYXKAIOLIEH cpese;

OCYIIECTBJISATh MOMCK MHpopManuu GU3NUECKOTo copepkanust B IHTepHeTe, caMOCTOSATEIbHO
bopMynHpysl MOWCKOBBIA 3aMPOC, HAXOAUTH MYyTH OMPEAEICHUS JOCTOBEPHOCTH IMOTYYEHHOMN
nH(popMaIuy Ha OCHOBE UMEIOIINUXCS 3HAHUH U IOMOJIHUTEIIbHBIX HCTOYHUKOB;

UCMOJb30BaTh TPU BBHIMOJHEHUH YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJSAPHYIO IJUTEPATYpPy
(GU3NYeCKOro CcoAaepiKaHus, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTH VHTepHeT, BianeTh
npruéMaMu KOHCIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHUs MH(OpPMAIMU W3 OJHOM 3HAKOBOM

CHUCTEMBI B JIpYTYIO;

co3aaBaThb COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COO6IH€HI/I$I Ha OCHOBC I/IH(I)OpMaHI/II/I u3
HECKOJIbKUX HCTOYHHKOB (1)I/I3I/ILIGCKOFO CoACpKaHNA, Hy6J’II/I‘—IHO MNpCACTAaBIIATE PE3YIbTATHI
HpOGKTHOﬁ HJIn HCCHeﬂOBaTeHLCKOﬁ ACATCIbHOCTU, IIpU 3TOM TI'pPaMOTHO HUCIIOJb30BATh
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M3YyYEHHBI NOHATUHHBIN annapaT U3y4aemMoro pasjaena (pU3HKU U COPOBOXKIATh BHICTYIJICHUE
Ipe3eHTaluel ¢ yaéToM 0cOOEHHOCTEN ayTMTOPUU CBEPCTHUKOB.
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Pa3znen 5. PaGoTa 1 MOIIHOCTB. DHEPrus
bubmioreka [IOK
5.1 Pabora 1 MOIIHOCTE 3 1 https://m.edsoo.ru/7f416
194
TpocTsie bu6moreka [JOK
5.2 5 1 https://m.edsoo.ru/7f416
MeEXaHHU3MBI 194
MexaHuueckas bubmorexa LHOK
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEprus 194
Uroro no pazneny 12
PezepBHOE BpeMmst 1
OBHIEE KOJIMYECTBO
YACOB I10 68 3 12
I[TPOTPAMME
8 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue (dpoBbIe)
n/ pas3aeyioB U TeM Bcer Kontpoasnsl | IlpakTHyeckn 06PA30BATETbHbIE
1| NporpaMMmal 0 e padoTsl e paboThl pecypenI
Pa3nena 1. Tem1oBble AIBJIeHUS
Crpoenue u bu6motexa [IOK
1.1 CBOIiCTBa 7 https://m.edsoo.ru/7f4181
BEIIECTBa ce
TelLIoBbLe bu6morexa IIOK
1.2 21 2 4 https://m.edsoo.ru/7f4181
MPOIIECChI ce
Hroro no pazneny 28

Pa3jnes 2. DiekTpuueckue siBJeHUsA

19



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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

DJIEKTPUYECKUE
3apsiibl.

bubmuoreka [IOK

2.1 3apsKeHHbIE Tena 6 https://m.edsoo.ru/7f4181
U UX ce
B3aUMO/ICH CTBHE
ITocTossHHBIN bu6morexa IIOK
2.2 MEKTPUICCKUI 22 2 5 https://m.edsoo.ru/7f4181
TOK ce
Hroro no pazneny 28

Paznen 3. D1eKTPOMArHUTHbIE SIBJICHUSA

MarHuTHbIC bubmmoreka [JOK
2.3 5 1 https://m.edsoo.ru/7f4181
SIBJICHUS
ce
OeKTpOMariuTH Bubmotexa IOK
2.4 p 7 https://m.eds00.ru/7f4181
ast MHTyKITUS ce
Hroro no pazaeny 12
OBLIEE
KOJIMYECTBO
YACOB I10 68 4 10
ITPOTPAMME
9 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue
/ K - (uudposbie)
n pasjaesioB U TeM Bcer OHTPOJIbHBI PAKTHYECKH 06pA30BATENBHbIE
n NporpaMmel 0 e padoThbI e padoThI
pecypchbl
Paznen 1. Mexannueckue siBJEHUSA
MexaHnueckoe
BUBKEHIE 1 bub6munorexa IJOK
1.1 A 10 1 https://m.edsoo.ru/7f41a4
CII0COOBI €ro a6
OIIMCAaHUI -
BzaumogeiictBue bubmorexa HOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41a4
Ten 26
34KOHEL bubmorexa [IOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHHS 26
Hroro no pazneny 40
Paznena 2. Mexannyeckue KoJ1e0aHus U BOJTHBI
MexaHndeckue bubmorexa LHOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KoaebaHus
a6
Mexannueckue Enbmorexa HOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4

BOJIHBI. 3BYK

a6

20



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

Hroro no pazaeny

15

Paznen 3. CBeToBble IBJIEHUA
3aKOHEI bub6mmoreka IJOK
4.1 pacrpocTpaHeHus 6 2 https://m.edsoo.ru/7f41a4
CBETa a6
JIMH3BI B bub6morexa IIOK
4.2 ONTHYECKHE 6 3 https://m.edsoo.ru/7f41a4
puOOpHI a6
Pasnoxenue bubmoreka [JOK
4.3 Oeoro ceera B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP ab
Hroro no pazneny 15

Paznen 4. 3J'IeKTp0Mal"HI/ITH06 moJi€ 1 JJICKTPOMArHUTHBLIC BOJIHBI

C)
O;Iiiiioramnm bub6muorexa IIOK
3.1 6 2 https://m.edsoo.ru/7f41a4
3JIEKTPOMArHUTHBI 26
€ BOJIHBI -
Wroro no pazneny 6
Pa3pneun S. KBanToBbI€ sIBJICHUSA
Ucnyckanue u bu6motexa [IOK
51 MIOTJIONICHHE 4 1 https://m.edsoo.ru/7f41ad
CBETa aTOMOM a6
CToocHNE bub6morexa IIOK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO sijipa 26
bu6muorexa IIOK
5.3 SAnepHbie peakuu 7 1 https://m.edsoo.ru/7f41a4
a6
Hroro no pazneny 17
Pa3nen 6. [loBTOpPUTENBHO-0000 A0 NI MOYJIb
IToBTOpEHUE N
0000mIcHNE bubmorexa [IOK
6.1 COIepXKAHUS 9 2 https://m.edsoo.ru/7f41a4
Kypca (pU3UKHM 32 a6
7-9 knacc
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO
YACOBIIO 102 27
ITPOITPAMME

21



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
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

MPOBEPSEMBIE ITPEJMETHBIE PE3YJIbTATbBI OCBOEHUSI OCHOBHOI OBPA30OBATEJIBHOM

Kon
MPOBEPSIEMOr0
pe3yJbTara

11

IHPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

7 KJIACC

ITpoBepsieMmble NpeIMeTHBIE Pe3yJbTAThI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
MPOrpamMMbl OCHOBHOT0 00111ero 00pa3oBaHus

HCIOJIL30BATh U3YYCHHBIC TOHATUSA

1.2

pas3im4arb SABJCHUA TII0 OIMMCAHUIO WX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPUPYIOTIUX JAHHOE (DU3HUYECKOE SIBIICHHE

13

pacro3HaBarh NPOSIBIICHHE U3YICHHBIX (PH3NTICCKUX SBICHUH B OKPY’KAIOIIEM MHUPE, B TOM YHCIIE
¢du3nueckue SIBICHUS B MPUPOJE, IPU ITOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B ydeOHYO,
BBIIEIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DM3UUIECKHUX SBICHHUI

14

OMHCBHIBATH HW3YYEHHBIE CBOMCTBA Tel W (PU3MUECKUE SBJICHUS, MCIONB3YysA (U3HUYECKHE
BEJINIMHEL, TIPU OITUCAHUH PABUIIFHO TPAKTOBATH (QU3MUCCKUI CMBICI HCIOJIB3YEMBIX BEITMYUH,
1X 0003HAYEHHUA U EAUHHLIBI PU3NUIECKUX BEIMYHH, HAXOIUTH (DOPMYIIBI, CBA3BIBAIOIINE JAHHYIO
(U3MYECKYIO BEIMYUHY C IPYTHMH BEIMYHHAMH, CTPOUTH TPaQUKH H3ydeHHBIX 3aBHCUMOCTE

(bM3HYECKUX BEJIMYUH

15

XapaKTepH30BaTh CBOUCTBA Tel, HU3NIECKHE SBICHUS U MPOIECCHI, HCIIONB3YS H3ydeHHBIE 3aKO0 -
HBL, IPH ATOM J1aBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA W 3allMCHIBATh €r0 MaTeMaTHYeCcKOe
BBIPAKECHUE

1.6

OOBSACHATH (hU3MUECKUE SBJICHUS, MPOLECCHl U CBOMCTBA TEl, B TOM YHCIE M B KOHTEKCTE
CUTYyal Ui IPaKTUKO-OpHEHTUPOBAHHOIO XapaKTePa: BBISABIISATH IPUUUHHO-CIIE]CTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE M3 | — 2 JOTWYECKUX IIaroB ¢ Omopoil Ha 1 — 2 M3y4eHHBIX CBOHCTBA
(bu3HUecKUX BICHUN, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTU

1.7

pewiatb pacuéTHble 3a1a4u B 1 — 2 1eHWCTBUS, UCIONB3Ys 3aKOHBI U (DOPMYJIBI, CBA3BIBAIOLINE
(u3MUecKre BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHS 3amadll 3allMChIBaTh KPAaTKOE YCIIOBHE,
MOJICTABIIATH (PM3MUCCKIE BENMIUHEL B (QOPMYIIBI M ITPOBOAUTE PACUETHI, HAXOIUTH CIIPAaBOYHBIC
JaHHBble, HEOOXOAMMBIE JUI pEIIeHMs 3a]ad, OLIEHUBATh PEATMCTUYHOCTh MOJY4EHHOMH

(U3HYIECKOI BETMUNHBI

1.8

pacro3HaBarhk IPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIU (PU3MYESCKUX METOJOB, B
ONMCAaHUM MCCIIECOBAHUS BBIIEIATh IPOBEPAEMOE IPEAION0KEeHUEe (TUIIOTE3Y), pa3sinyaTh U
HWHTEPIPETUPOBATh MOIYYEHHBIH Pe3ybTar, HaXOAUTh OIIMOKH B XO/I€ ONBITA, 1€1aTh BHIBOJBI
110 €r0 pe3yJpTaraM

1.9

MPOBOIUTH OMBITHL 10 HAONIOACHUIO (PH3WYCCKUX SIBICHUN WM (DU3MUECKUX CBOHCTB TEN:
(dbopMynHpoBaTh MpPOBEpsSEMbIE TPEANOIOKEHUS, cOOUpaTh YCTaHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHNs, 3aIMCHIBATh X0 ONbITA U ()OPMYIUPOBATH BHIBOJBI

1.10

BBIIIOJIHATE NPAMBIE H3MEPEHUA C HCIOJIb30BAaHHWEM AaHAJIOI'OBBIX H IlI/I(prBI)IX HpI/I60pOB,

3alMCBIBATh MOKA3aHUs IPUOOPOB C yUETOM 33aHHOM a0 COJIOTHON IOIPeLIHOCTH U3MEPEHU I

111

MPOBOJUTH MCCIENIOBAaHNE 3aBUCHMOCTH OJHOM (DM3MYECKOH BEIMYWUHBI OT JAPYrod ¢
UCIOJNB30BaHUEM MPSAMBIX U3MEPEHHH, y4acTBOBATh B IUIAHUPOBAHUHU Y4eOHOr0 HcCilel0BaHus,
cOOMpaTh YCTAaHOBKY W BBHIMIOJHATH U3MEPEHHUSI, CIICAYS MPEIIOKEHHOMY IJIaHy, (PUKCHPOBaTh
pe3ybTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUAE NMPEJI0KEHHBIX TabIHI U
rpaduKOB, AeNaTh BRIBOJLI IO PE3yJIbTAaTaM HCCIIEOBAHUS

112

MPOBOIUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUUHH, CleNys NPEIOKEHHON HHCTPYKIUH:
P BHITOJIHEHUH U3MEPEHUiT COOMPAaTh SKCIEPHIMEHTAIBHYIO YCTAHOBKY U BEIYHCIIATE 3HAUCHHC

HCKOMOH BETMYHHBI

22




Kon
MPOBEPAEMOro
pe3yabTara

1.13

IIpoBepsieMble NpeIMeTHBIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI 00pa30BaTeIbH O
MPOrpaMMbl OCHOBHOT0 00IIIero 00pa3oBaHUNA

co0JII01aTh MTPaBKJia TEXHUKH 0€3011acCHOCTH NPH padoTe ¢ 1abopaTOpHBIM 000PYAOBAHHEM

114

YKa3BIBaTh IPUHIUIBI JEHCTBUS NPHOOPOB M TEXHUUYECKUX YCTPOMCTB, XapaKTCpHU30BATH
IOPUHIUIBl AEHCTBUS H3Y4EHHBIX MPUOOPOB M TEXHHUUYECKHX YCTPONCTB C MOMOLIBIO HX
OITMCAHUS, NCTIONB3YSI 3HAHUS O CBOWCTBAxX (PM3MUCCKUX SIBICHUN M HEOOXOAMMEIE (PU3NICCKHUE

3dKOHBI 1 3aKOHOMEPHOCTHU

115

MPUBOIUTE IPUMEPHI (HAXOAUTh MH(OPMAIUIO O IMPHMEpax) MPaKTHIECKOTO HCIOTh30BAHMUS
(bu3MuecKUxX 3HaHUI B MOBCEAHEBHON KU3HU AJIs1 0OecreueHus: 0€30MacHOCTH IpH OOpaleHuu
¢ mpubopaMn M TEXHHYECKHMH YCTPOWCTBaMH, COXPAaHECHHS 3IOPOBBS W COOJIOACHUS HOPM
9KOJIOTHUYECKOr 0 TOBEJIEHUS B OKPYXKAIOILEH cpele

1.16

OCYIIECTBJIATH OTOOP UCTOYHHUKOB WH(OpMAIUU B ceTH VIHTEpHET B COOTBETCTBHUH C 33JJaHHBIM
MTOMCKOBBIM 3alpOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHWN M NYyTEM CpPaBHEHUS Pa3IMYHBIX
HCTOYHUKOB BBIJIETIATE nHbOpMAIHIo, KoTOpas SIBJISIETCS MPOTHBOPEUHBOMN
WJTM MOXKET OBITh HEJJOCTOBEPHOMN

117

WCIIONB30BAaTh NPU BBIIOJHEHHHM YYeOHBIX 3alaHUi HAYYHOIONYJBIPHYIO JIATEpaTypy
($u3nYeckoro coaep)KaHus, CIPaBOYHBbIE MaTepuanbl, pecypcbl ceTd VIHTepHeT, BiaieTh
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHHs HH(POpPMAIUW M3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIC KpaTKWE MUCHbMEHHBIE W YCTHBIC COOOILICHHS Ha OCHOBe 2 — 3
HCTOYHHUKOB HH(POPMaMK (PU3UUECKOr0 COACPNKAHUS, B TOM YHCIE MYOINYIHO AeTIaTh KpaTKue
COOOIIEeHNs O pe3ylbTarax MPOEKTOB WM Yy4YeOHBIX HCCIENOBAHWM, MPH 3TOM TPaMOTHO
HCIONB30BaTh U3YyUCHHBIN MOHATHIHBIN anmapar Kypca (pHU3UKH, COMPOBOXKAATH BHICTYIJICHHUE
Mpe3eHTalnen

1.19

IIPpU BBIITOJIHEHUN yqe6HLIX IIPOCKTOB U I/ICCHGI[OB&HI/Iﬁ pacupeaeyiiaThb 00513aHHOCTH B rpymnie B
COOTBCTCTBHMH C IIOCTABJICHHBIMH 3aJadaMH, CICIHUTHb 3a BBIIIOJIHCHHCM IIJIaHa ,Z[€I>'ICTBPII>'I,
aICKBAaTHO OICHHUBATH COOCTBEHHBIIH BKJIag B JACATCIBHOCTb TPYIINBI, BBICTPANBATH

KOMMYHUKAaTUBHOC B3aI/IMOI[CI\/‘ICTBI/Ie, YUYUTBIBasA MHCHHE OKPYKarOIUX

Kon
MPOBEPSIEMOT 0
pe3yJbTara

11

8 KJIACC

ITpoBepsieMble MpeaIMeTHBIE Pe3yabTaThl 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOTO 00IIer0 00pa3oBaHus

HCITIOJIB30BaThb IMOHATHA

1.2

pa3jim4yarb SABJCHHUA 1O OHNHCAaHHUIO HUX XapaKTCPHBIX CBOWMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPHUPYIOIIUX JAHHOEC (l)I/I3I/I‘IECKOC SBJICHUC

13

PAacno3HaBaTh NPOSBICHUE U3YYEHHBIX (DU3NYECKUX SBICHUIN B OKPYXKAIOLIEM MHpPE, B TOM 4HCIe
¢u3ndeckue SBICHUS B MPUPOJE, NPH 3TOM NEPEBOAUTH NPAKTUYECKYIO 331ady B ydeOHYIO,

BBIJICIIITH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHN) (PU3HYECKHX SIBICHUN

14

OIKCBHIBATH U3yYCHHBIC CBOWCTBA TE U (PU3MYECKUE SBICHUS, UCIIONB3Ys (PU3NUSCKHE BEITMYNHBI,
MIPU ONMMCAHUM MPABUIIBHO TPAKTOBAaTh (PU3NUYECKUNA CMBICI MCIIONb3yEMbIX BEJIMUUH, 0003Haue-
HUS M SMHUIBI PU3NYECKUX BETUYUH, HAXOAUTH ()OPMYITbI, CBSA3BIBAIOIINE JaHHYIO () U3HYECKYIO
BEJMYUHY C APYrUMH BEIWYMHAMH, CTPOUTH IpadUMKH MU3Y4EHHBIX 3aBUCHUMOCTEH (hU3MUECKUX
BEJIMYUH

23




Kon
MPOBEPSIEMOr0
pe3yJabTara

15

IIpoBepsieMble IpeIMeTHBIE Pe3yJIbTAThI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbH0ii
NMPorpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

XapaKTepu30BaTh CBOWCTBA Tel, (DU3MUYECKHE SBICHUS M IPOLECCHl, MCIIONB3YS H3Y4CHHBIE
3aKOHBI, TIPH 3TOM JaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alIMCBIBATh €M0 MAaTEMaTU4YeCcKoe
BBIPKCHHIE

1.6

OOBSICHATh (PU3MYECKHUE TPOLIECChl M CBOMCTBA TEJ, B TOM YHUCJIE W B KOHTEKCTE CHTYaIlHi
MPaKTHKO-OPUEHTHPOBAHHOIO XapaKTepa: BBUIBJIATh MPHUYWHHO-CICIACTBEHHBIC CBS3U, CTPOUTH
oOBsicHeHHe U3 | — 2 JIOTMYeCcKUX IIaroB ¢ MOMOMIBI0 | — 2 M3y4eHHBIX CBOMCTBA (PU3HUECKUX

SIBJICHUH, (PM3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pelaTh pacuéTHBIC 331a9U B 2 — 3 JICHCTBUS, HCIIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIIIE (PH3H-
YECKHE BEJIMUMHBL: HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1auy 3allMChIBaTh KPATKOE YCIOBHUE, BBIBIATH
HEJIOCTATOK JTaHHBIX JIJIS PEIICHHSI 33/1a4H, BEIOUPATh 3aKOHBI M (JOPMYJIBI, HEOOXOUMBIE IS €€
pelIeHns, TPOBOAUTE PAacu€Thl W CPaBHUBATh IONYYCHHOE 3HAYCHWE (PH3NICCKON BEIMIMHBI
C U3BECTHBIMHU JAHHBIMU

18

pacmno3HaBaTb HpO6J’ICMI>I, KOTOPBIE MOXHO PpE€HIMTh IIPpU ITOMOIIU (1)I/I3I/I'-ICCKI/IX MCTOIO0B,
HCHOJIB3YyA OIIMCAaHUEC HUCCICAOBAHUA, BBIIACEATE IPOBEPACMOC MPEAIIOJIOKECHUEC, OLCHHUBATH

NPaBUJIBHOCTH MOPAAKA MIPOBEACHU A UCCIIEA0BAHUA, 1€J1aTh BHIBOJABI

19

MIPOBOJIUTH OITBITHI 110 HAOMIOACHUIO (PU3NIECKIX SIBICHUH MM (PU3HIECKUX CBOHCTB TEl: (OopMy-
JUpOBATh TPOBEpAEMbIC MPEIANOJOKEHHUS, COOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO
000py0BaHUS, ONMCHIBATh X0 OIBITA U (POPMYJIHPOBATH BHIBOJIBI

1.10

BBHIIOJTHATh TIPSIMBIE HM3MEPEHHUS] C WCIOJb30BAHHEM aHAaJOrOBBIX NPUOOPOB M JATYMKOB
(U3HMYECKUX BEIUYHH, CPaBHUBATH PE3YNbTAThl M3MEPEHUH C y4ETOM 3aJaHHOH alCONIOTHOMN

MOIPEIIHOCTHU

111

MPOBOJIUTH M CCIIEOBAaHNE 3aBUCHMOCTH OJTHOW (PU3NYECKON BEJIMYUHBI OT IPYTOM C UCIIONB30B a-
HUEM TMpPSIMBIX W3MEPEHUH: IUIaHUPOBAaTh MCCIENOBaHUE, cOOMpaTh YCTaHOBKY M BBINOIHATH
HU3MEPEHUs, ClIeAys NPeI0KEHHOMY TIaHy, (PMKCUPOBATh Pe3y/bTaThl OJIY4EHHON 3aBUCUMOCTH
B BUJIe TaOIHII U TPaUKOB, IENATh BBIBOJBI 110 PE3YNIbTaTaM M CCIIeIOBAHMS

112

MMPOBOJAUTH KOCBEHHBIE U3MCPCHUA q)HSquCKI/IX BCJIMYMH: TUIAHUPOBATh U3MEPCHUS, CO6I/IpaTB
OKCIICPUMECHTAJIBHYIO YCTaHOBKY, CJICAYA l'[pe,[[ﬂO)KeHHOﬁ HUHCTPYKIIUHU, U BBIYUCIIATH 3HAYCHUC
BCJIIMYHHBI

1.13

co0JII01aTh MTPaBMJIa TEXHUKH OE€30MaCHOCTH MPH padoTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM

114

XapaKTepU30BaTh MPUHIIMIBI NEHCTBUS U3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OIOPOIt HAa X OIM CAHHUS, HCIIOJIb3Ys 3HAHUS O CBOWCTBAX (PM3UYECKHUX SBJICHUIA U HEOOXOIUMBIC
(u3HUeCcKHe 3aKOHOMEPHOCTH

115

pacrio3HaBaTb MPOCTBIE TEXHUYCCKUEC YCTpOfICTBa 1 U3MEPUTECIIBHBIC HpI/I60pI>I II0 cXeMaM H
CXEMAaTUYHbIM PHUCYHKaM, COCTABJIATH CXEMbI JJICKTPUYCCKUX Ierer ¢ mocieaoBaTelbHBIM U
nmapajuiCJIbHBIM  COCOIMHECHUEM DJJIEMCHTOB, pasin4das YCJIOBHBIC 0003HAUYEHHUSI JIIEMEHTOB
OJICKTPUYCCKUX nerneu

1.16

MPUBOIUTH MPUMEPHl (HAaXOOUTh WHGOPMALHIO O MPHMEPaX) MPAKTHYECKOTO HCIIONb30BAHUS
(hM3HYEeCKUX 3HAHWIA B MOBCETHEBHOW XHU3HU JUIA oOecreueHus: 0€30MacHOCTH TpU 0OpaleHIH
c mpubopamMu ¥ TEXHHYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS U COOJIOACHUS HOPM
JKOJIOTHYECKOT0 MOBEJICHUS B OKPYXKArOIIeH cpee

117

OCYHICCTBJIATh ITOUCK I/IH(i)OpMaL[I/II/I (1)I/I3I/I‘{€CKOFO COACPpIKaHUA B CCTHU I/IHTCpHeT, Ha OCHOBC
HMCIOIIUXCA 3HAHUHN 1 HYI‘GM CpaBHCHU S JONOJHUTEIbHBIX HCTOYHUKOB BBIACIATH I/IH(I)OpMaHI/IIO,

KOTOpas SABJIACTCs HpOTI/IBOpe‘{I/IBOI\/II HITH MOKET OBITh HeI[OCTOBepHOﬁ

1.18

WCIIONB30BAaTh TPH  BBIIONHCHWHM Y4YeOHBIX 3aJaHWH HAyJYHO-IONYJSIPHYIO JIUTEpaTrypy
(DU3MUECKOr0 COAEp)KaHMsl, CHPAaBOUHBIC Marepuanbl, pecypcel cetu HTepHeT; BiajgeTh

24




Kon
MPOBEPSIEMOr0
pe3yJabTara

IIpoBepsieMble IpeIMeTHBIE Pe3yJIbTAThI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbH0ii
NMPorpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUs HMH(GOPMAIMM M3 ONHOH 3HAKOBOH
CHCTEMBI B IPYT'YIO

1.19

CO31aBaTh COOCTBEHHBIE MNCHbMEHHBIC M KPaTKHEe YCTHBIC COOOIIeHNMs, 00001as nH(popmannio u3
HECKOJIbKHX HCTOYHHMKOB (DPH3HUYECKOTO COACPXKAaHHs, B TOM YHCIE MyOJIUYHO MPEACTaBIATH
pe3yabTaThl MPOEKTHOM MM HCCICIOBATENIbCKOW JESTeIbHOCTH, IPU 3TOM TIPaMOTHO
HCHONIB30BaTh M3YYCHHBIH MOHATUIHBIN ammapar Kypca (GU3MKH, COMPOBOXKIATH BBICTYIICHUE
Tpe3eHTaen

1.20

MU BBIIONHEHUU Y4eOHBIX MPOSKTOB M UCCICIOBAHUN (DU3MYECKHX MPOLECCOB PACIPEICISITh
06}I3aHHOCTI/I B Irpynmi€ B COOTBETCTBUH C IMOCTABJICHHBIMHA 3aJdadaMH, CJICIUTH 3a BBIIIOJIHCHUEM
IJIaHa JEHCTBUH W KOPPEKTHPOBAaTh €ro, aieKBaTHO OICHWBAaTh COOCTBEHHBI BKIAm B
JeSTeIbHOCTh TPYIIIBI, BRICTPAUBATh KOMMYHHUKATHBHOE B3aHMO/IEiiCTBHUE, IPOSIBIISIS TOTOBHOCTD
paspeniarh KOHQIUKTHI

Kon
NPOBEPsSIEMOT0
pe3yiabTara

11

9 KJIACC

HpOBepﬂeMbIe MNPEeIAMETHBIC PE3YyJabTaTbl 0CBOCHHUSA OCHOBHOM 06pa30BaTeJ’le0ﬁ
nmporpamMmmabl OCHOBHOT'O oo1Iero oﬁpasoBam/m

HCII0JIb30BAaTh U3YYCHHLIC ITOHATUS

1.2

pasjimyarb ABJICHUS 110 OIIMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JACMOHCTPUPYIOIIINX JAHHOC q)HSH‘ICCKOG SBJICHUC

13

pacio3HaBarhb MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBJICHUH B OKPY)KAIOLIEM MUPE, B TOM YHCIIe
(bm3MYecKue SIBICHNUS B IPHPOAE, IIPH 3TOM IIEPEBOTUTH MPAKTHUCCKYIO 33a1ady B yIeOHYIO, BBIIE-
JSTh CYyUIECTBEHHbIE CBOMCTBA (TpU3HAKK) (DPU3HUECKUX SIBICHHUH

14

OITUCHIBATh N3YYCHHBIEC CBOMCTBA TNl M (DM3MUECKHIE ABJICHHUSI, HCIIONB3Ys (DU3HUCCKHE BEIMYNHBI,
IpUA ONHCAHWU TPABUIBHO TPAKTOBaTh (U3MYSCKUH CMBICI HKCIOJb3YeMbIX BEIHYHH,
0003HauCHHS U CIUHHIBI (U3HUIESCKUX BEJMYNH, HAXOAUTh (OPMYIIBI, CBA3BIBAIONIAE AAHHYIO
(DU3UYECKYIO BEIUYMHY C IPYTUMH BEIMYMHAMH, CTPOHUTH I'papUKH M3Y4CHHBIX 3aBUCHMOCTEH
(PM3HYECKHX BEIMYHH

15

XapaKTepr30BaTh CBOWCTBA Tel, (hU3MUYECKUE SABICHUS W MPOLECCHl, MCHOIb3yd H3YydeHHBIE
3aKOHBI, TIPH 3TOM JaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3l CBIBATH €T0 MAaTEMaTHIECKOe
BBIpOKEHUE

1.6

OOBSICHATh (PU3MYECKHUE TPOLECChl M CBOMCTBA TEN, B TOM YHUCIE M B KOHTEKCTE CHUTYyalul
MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIIBIATH MPUYMHHO-CIE/ICTBEHHBIE CBSA3U, CTPOUTH
o0bsicHeHNE U3 2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIBIO 2 — 3 M3YYEHHBIX CBOWCTBA (PU3NIECKIX

SBJICHUI, (HM3MUECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH

17

pemarp pacuéTHbIC 3a7a4u (OMUPAIOIINECS Ha CUCTEMY U3 2 — 3 ypaBHEHHIA ), UCTIONB3YS 3aKOHBI
U GOpMyINbl, CBsA3bIBAIOIIME (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3ajauu
3aIUCBIBATh KPATKOE YCJIOBHE, BBISBJIATH HENOCTAIONIME WM W30BITOYHBIE JaHHbIE, BHIOMPATh
3aKOHBI W (OPMYJIBI, HEOOXOIMMBIC [IJII PEIICHUS, TMPOBOAWTH pPAcYETBl W  OIICHUBATh
peaCTUYHOCTb MOJIY4EHHOTO 3HaueHUs (PU3MUECKON BETMYHHBI

18

pacrio3HaBarb HpO6J'IeMI>I, KOTOPBIC MOKHO PEIINTH TP ITOMOIIA (1)I/I3I/I‘{CCKI/IX MECTOAOB, UCITOJIb3YA
OINMMCAHNEC HCCICOOBAHNS, BBIACIEITH IMPOBEPIACMOC MPCAINOJIOKCHUE, OLCHUBATL IPABUJIBHOCTH
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Kon
NPOBEPsSIEMOT0
pe3yJabTara

HpOBepﬂeMbIe NPEeaAMETHBIC PE3YyJabTaTbl 0CBOCHHUSA OCHOBHOM 06pa30BaTeJ’le0ﬁ
nmporpammabl OCHOBHOT'O oo1Iero oﬁpasoBam/m

nopsaaKa IpOBEACHU A UCCICA0BaHN A, A€J1aTh BbIBOAbI, HHTCPIIPETUPOBATL PE3YJIbTAThI Ha6HIO,HeHHI>'I
M OITBITOB

19

MPOBOJUTH ONBITHl MO HAOMOACHHIO (DU3MYECKUX SBJICHUHM WM (PU3MUECKUX CBOWMCTB TeN:
CaMOCTOSATENIFHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyIOBaHUS, OIMUCHIBATE XOI
OIBITA M €r0 Pe3yJIbTaThl, POPMYIUPOBATH BHIBOJABI

1.10

MPOBOJUTH MPH HEOOXOAMMOCTH CEPUIO MPSIMBIX HM3MEPECHUH, ONpeselisis cpelHee 3HaYCHHE
u3MepsieMoil BeIMYMHBL (POKYCHOE paccTosHUE coOMparolleld JMH3bI), 0OOCHOBBIBAaTh BHIOOP
croco0a u3MepeHus (M3MEPUTENBHOro prbopa)

111

MIPOBOJIUTH MCCIICIOBAHNE 3aBHCHUMOCTEH (DM3MUECKUX BEINYMH C HCIIONB30BAaHHEM IPSIMBIX
W3MEpPEHNH: TUTAHHPOBATh HCCIICIOBAHUE, CAMOCTOSATEIIFHO COOMPATh YCTAHOBKY, (PMKCHPOBATH
pe3ynpTaThl  IMONYYEHHOM  3aBUCUMOCTH  (DU3MYECKHX  BEIMYUH B BUAE  TabJHI
1 rpa)MKOB, JeTaTh BEIBOJBI ITO PE3yIbTaTaM M CCIIeI0BAHHS

112

MIPOBOINTH KOCBEHHBIC W3MEPEHHS (M3MUCCKUX BENMYMH: IIAaHWPOBATH W3MEPEHHS, cOOMpaTh
9KCIEPUMEHTANIbHYIO YCTAHOBKY M BBIITOJHATH U3MEPEHUS, CIeAys MPEATIOKEHHON HHCTPYKIIUH,
BBIYUCIIATH 3HaYCHUE BEJIMYMHBI U aHAIU3UPOBATh MOIYYSHHBIE PEe3yIbTAThl C YUETOM 3aaHHOM

MOTrPELIHOCTH U3MEPEHUH

1.13

COOJIFOIaTh IPaBHIIIa TEXHUKH 0€30IaCHOCTH P paboTe ¢ Jab0paTopHBIM 000pyIOBaHHEM

114

pas3iim4aTtb OCHOBHBIC IIPU3HAKKU HN3YUCHHBIX (1)I/I3I/I‘ICCKI/IX MOZEJICH: MarepuajbHas TOYKa,
a0 CoTIIOTHO TBép,I[OG TCJIO, TOYCYHBIN MCTOYHUK CBE€Ta, J1y4, TOHKasA JIMH3a, IJIaHCTapHasA MOACJIb
aToMa, HYKJIOHHast MOJI€JIb aTOMHOTI'O s/1pa

115

XapaKTepU30BaTh NMPUHIUIBI JCHCTBUS H3y4EHHBIX NPHOOPOB M TEXHMUYCCKUX YCTPOHCTB C
OMOpPOIl Ha UX OMUCAHUSA, UCIOb3Ys 3HAHUS O CBOMCTBAX (DM3UUECKUX SABICHUH U HEOOXOAUMBIE
(u3nuecKre 3aKOHOMEPHOCTH

1.16

HCIONb30BATh CXEMBl M CXEMaTH4YHbIE PHCYHKM H3Y4EHHBIX TEXHHYECKHX YCTPOMCTB,
MU3MEPHTENBHBIX MPUOOPOB U TEXHOJIOTHYECKHUX MPOIECCOB MPH PEIICHIH YIeOHO-MTPAKTUICCKUX
3a1a4, ONTHUYECKUE CXEMBbl Ul MOCTPOEHUS! U300paKEHHUM B IMJIOCKOM 3epKalie U coOuparomen
JMH3e

117

MPUBOJAUTH TPUMEPHI (HAXOAUTh HH(POPMAIUIO O MPUMEPax) MPaKTUIECKOTO HCIIOIb30BaHMS (HH-
3MYECKUX 3HAHWH B TIOBCEAHEBHOM KH3HHU JJI oOecrieueHUss 0e30IMacHOCTH TpU OOpalleHHH
¢ mpubOpaMH U TEXHUIECKUMHU YCTPOHUCTBAMH, COXPAHEHHUS 3I0POBHS U COOITIOICHHS HOPM 3KOJI0-
THYECKOT0 MOBEACHUS B OKPY)KAIOIIEH cpefe

118

OCYILIECTBJIATH OW CK HH(POPMAIH (HU3UUYECKOTO COAepKaHUA B ceTH IHTepHeT, CaMOCTOSTENIbHO
(opMyIpys MMOMCKOBBIM 3alpOC, HAXOAUTH ITYTH OIPECIICHIS TOCTOBEPHOCTH IONYICHHOU

I/IHq)OpMaHI/II/I Ha OCHOBC HMCIOIUXCS 3HAHUH U JOIIOJTHUTCIIBHBIX HCTOYHUKOB

119

HCHOJNb30BAaTh IPU  BBIIOJHEHMM YUEOHBIX 3aJaHUN HAaydHO-NONYJAPHYIO JIUTEpaTypy
(u3HUUecKOro comep)KaHus, CIPaBOYHBIE MaTepuaibl, pecypchl ceTd HHTepHeT; BiIajeTh
npuéMaMi KOHCIIEKTHPOBAHUS TeKCTa, IpeoOpa3zoBaHus WMH(GOpMalUM M3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO

1.20

CO37aBaTh COOCTBEHHBIC TICEMEHHBIC U YCTHBIC COOOIIEHIS HAa OCHOBE NH(OPMAIIMH U3 HECKOJIb -
KUX MCTOYHHMKOB (PM3HYECKOTO COMACPXKaHUS, IMyOIHMYHO NPEACTaBIATh PE3yIbTaThl MPOSKTHON
WM UCCIIEOBATENLCKOM JEATENBHOCTH, NPU O3TOM TPaMOTHO MCIOJIb30BaTh H3Yy4EHHBIN
TOHSTHHHBIH armapar u3y4aeMoro pasjeina (GU3UKH U COTPOBOXKAATh BEICTYIUICHHE IIPE3eHTAIEH
¢ y4€TOoM 0COOEHHOCTEH ayIMTOPHUH CBEPCTHUKOB

121

OpHU BBIIIOJHCHUH y‘Ie6HBIX IIPOCKTOB U HUCCJIEI0BAHUI (I)I/ISI/I'-ICCKI/IX IMpOLECCCOB pacrnpeaciIATb
00s13aHHOCTH B Tpynre€ B COOTBETCTBHUU C IMOCTABJICHHBIMU 3adadyaMu, CJICAWUTH 3a BBIITOJHCHUEM
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Ko .« o
A IIpoBepsieMble MpeaAMeTHBIE Pe3YJIbTAThl 0CBOEHHUSI OCHOBHOI 00pa3oBaTeJIbLHOIM

NpPOBEPsIEMOro
nmporpammabl OCHOBHOT'O 06mer0 06pa3OBaHI/Iﬂ
pesyabrara
IUIAHA JCWCTBUH M KOPPEKTUPOBATh €ro, aacKBaTHO OICHHBATh COOCTBEHHBIH BKJIaI B
JeSITEIHOCTD TPYIIIEI, BEICTPAaHBATh KOMMYHHUKATHBHOE B3aHMOICH CTBHE, TPOSBIISI TOTOBHOCTD
pazpeniatb KOH()IUKTHI
MNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KJIACC
Kon Kon

pa3zena TR HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TIO3HAHUU OKPYXXAIOIIETO MUPA
11 Oduznka — Hayka o mpupone. SBneHus npuponsl. Dusnueckue SBICHUS: MeXa-
' HUYECKHE, TEIJIOBBIE, 3JIEKTPUUECKUE, MarHUTHbBIE, CBETOBBIE, 3BYKOBbIE
12 Ousnyeckue BeININHEL 3Mepenne Gpusndeckux BenmanH. Ou3ndeckue mpuOopEL
' ITorpemnocts n3Mepenuil. MexayHapoHasi cucTeMa eQnHUI
EcrecTBeHHOHayYHBI MeETOJ] TO3HAHUS: HaONIOJACHHE, IOCTAaHOBKAa HAYYHOTO
13 BOIIPOCA, BBIIBIKEHHE THITOTE3, IKCIIEPHMEHT 110 TIPOBEPKE THIIOTE3, 00BACHEHHE
Ha0JI01aeMOr0 SIBJICHUSA
1.4 Onucanne QU3NIECKUX SBICHUN C ITOMOIIBIO MOJIEIeH
1 [IpakTuyeckue paboThI:
W3mepeHue paccTOSIHUM.
15 N3mepenne 00pEMa KUIKOCTH U TBEPAOTO TETA.
OrmnpeneneHre pa3MepoB MajbIX Tell.
W3mepeHue Temmeparypbl Npd MOMOIIM XHJIKOCTHOTO TEpPMOMETpa M JaTyuKa
TeMIepaTypbl
ITEPBOHAYAJIBHBIE CBEJIEHIA O CTPOEHMI BEIIIECTBA
91 CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHL, 10Ka3bIBAIOLIHE
' JUCKPETHOE CTPOEHHUE BEILECTBA
2 JIBmxkeHue yactull BemecTBa. CBs3b CKOPOCTH JBHUKEHUS YaCTHILL C TEMIIEpaTypou.
' BpoyHoBckoe nBuxkenue, UPDy3ust
2.3 BsanmMopelicTBue YacTUI BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHE
2 ArperaTHble COCTOSHHUS BEILIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH M TBEPIBIX
2.4 (kpucranmuyeckux) Teld. B3anMOCBA3b MEXIy CBOMCTBAMHM BEIIECTB B PasHBIX
arperaTHbIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM
25 Oco0eHHOCTH arperaTrHbIX COCTOSIHHI BOJIBI
IIpakTuueckue paboThI:
2.6
OreHKa qraMeTpa aToMa METOJIOM PSIIOB (C UCIONb30BaHUEM (oTorpaduii).
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Kon Kon
e > IeMeHTA IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA
OMnbITH 10 HAOJIFOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
OMnbITH IO 00HAPYKEHUIO ACUCTBUS CHII MOJICKYJISIPHOTO MPUTSHKCHHUS
JIBVDKEHUME U B3AUMOJIEMCTBUE TEJI
3.1 Mexanuueckoe ABMXeHue. PaBHOMEpHOE 1 HEpaBHOMEPHOE IBH)KEHUE
32 Ckopoctb. CpenHsisi CKOPOCTh NPH HEPAaBHOMEPHOM IBMXKEHUH. Pacuér mytu u
' BpPEMEHU JIBHOKECHUS
33 SIBnenue nHepLuuu. 3aKoH UHEpUMU. B3auMonelicTBue Tel Kak IpUYMHA U3MEHEHUS
' CKOpPOCTH IBIKEHHS Tell. Macca Kak Mepa HHEpTHOCTH Tesa
34 [TnoTHOCTH BemecTBa. CBSI3p IIOTHOCTHM C KOJMYECTBOM MOJIEKYN B €IWHMIIC
' 00béMa BemecTBa
3.5 CuJa Kak XapaKkTepUCTHKA B3aUMOACHCTBHS Tel
3.6 Cuna ynpyrocty u 3akoH I'yka. MI3mepeHue cuibl ¢ IOMOILBIO JUHAMOMETpa
37 SBrenue TAroTeHus 1 cuia Tshkectd. Cuila TshKeCcTH Ha Apyrux miaHerax. Bec tena.
' Hesecomoctb
3 3.8 Cuna tpenus. TpeHue CKOIbKEHU U TpeHue MoKos. TpeHue B Ipupozie U TEXHUKE
3.9 CrnosxeHue cull, HAaIIpaBJIEHHBIX 110 OJHON NpsiMoii. PaBHoAel cTBYIOast CHT
[paktuaeckue paboTHL:
OnpeneneHre CKOPOCTH PaBHOMEPHOT'O ABIKEHUS (IIApUKa B JKUIKOCTH, MOJEIH
JJIEKTPUUECKOr0 aBTOMOOWIA M Tak aanee). OnpeneneHue cpenHell CKOPOCTH
3.10 CKONILKEHUA Opycka WIM IIapuKa [0 HAKJIOHHOW ImockocT. OnpeaeneHue
IUIOTHOCTH TBEPHOro Teia. ONbITH, IEMOHCTPUPYIOLINE 3aBUCUMOCTb PACTSKEHUS
(medopManuy) TPYKUHBI OT MPIIOKEHHOW CHIbl. ONBITHL, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh CHJIBI TpPEHHs CKOJBKEHUsS OT Beca Tella W  Xapakrepa
CONPHUKACAIOIINXCS TOBEPXHOCTEN
311 Du3nyeckue SBICHUS B IPUPOJE: IPUMEPHI ABKEHUS C PA3IMYHBIMU CKOPOCTSIMU B
' KUBOW Y HE)KUBOW IIPUPOJE, IEUCTBUE CUJIIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHUYeCKHEe yCTPOWCTBA: TUHAMOMET], MTOAIIUITHUKA
JIABJIEHME TBEP/bIX TEJI, XMIKOCTE! U 'A30B
4.1 Hasnenue TBEpaoro Tena. CnocoObl yMEHBIICHUS U YBEIUYCHHS JaBJICHUS
4.2 JaBnenue raza. 3aBUCUMOCTD J1aBJICHUA T'a3a 0T 00bEMa, TeMIieparypbl
43 Ilepenaua naBneHus: TBEPABIMU TEJIaMH, XUJIKOCTAMU U ra3zamu. 3akoH [lackais.
' [THeBMaTHUeCcKHe MAIIMHBI
44 3aBUCUMOCTDH JABIICHUS JKUIAKOCTH OT TIyOWMHBL [ MapocTaTHuecKuil mapajokc.
' Coobmatomuecs cocyasl. [ napaBinueckre MeXaHU3Mbl
4 Atmocdepa 3eman U armocepHoe napieHue. lIpUuuHBI CylIeCTBOBAaHHS BO3-
45 ayniHo# obonoukn 3emiu. OnbiT Toppuuein. 3aBUCMMOCTh aTMOC(HEPHOro
JIABJICHUS OT BBICOTHI HaJl YPOBHEM MOPS
46 Uzmepenue armocdepHoro mapneHus. [IpuOopbl mist uaMepeHus arMocepHOro
' NaBJIEHHUS
47 JeiicTBue KUAKOCTM U ra3a Ha NOTPYXKEHHOE B HUX Teso. Bolrankuparomias
' (apxumenoBa) cuiia. 3akoH Apxumesa
4.8 IInaBanue Ten. Bo3gyxomnnaBanue
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Kon Kon
e > IeMeHTA IIpoBepsiembIe 371eMEHTHI COAEPKAHUS
[paktuaeckue paboTHL:
HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOrpyKEHHOM B AKHUIKOCTb
yactu Tena. OnpeneneHue BBITAIKUBAIOMIEH CHIIBI, JEHCTBYIOLIEH Ha Teo,
MOrpyk€HHOE B JKUJKOCTh. [[poBepka HE3aBUCHMMOCTH BBITAIKUBAIONIEH CHIIBI,
49 JEHCTBYIOIIEH Ha TENO B XKHUIKOCTH, OT Macchl Tesa. ONbITHL, 1EMOHCTPUPYIOLIHNE
3aBHCHMOCTh BBITAIKHBAIOMIEH CHJIBI, JCHCTBYIOIIEH HA TENO B JKUIAKOCTH, OT
00bEMa TOrPYKEHHOM B JKMAKOCTh YacTM Telda U OT  IUJIOTHOCTH
xuakoctu. KoHCTpynpoBanue apeomerpa WM  KOHCTPYHPOBAaHWE  JIOAKH U
ofpeziesieHue €€ rpy30no I bEMHOCTH
410 Ousnyeckne SIBICHUS B MPHUPOJE: BIHMSHHE aTMOCPEPHOTO IaBICHHS Ha >KHBOU
' OpraHu3sM, IJIaBaHue PoI0
TexHuueckue ycTpoicTBa: COOOMIAOIMIMEcs COCYIbI, YCTPOHCTBO BOJOIMPOBOAA,
411 TUAPABIMYECKUI TIpecc, MaHOMETp, OapomeTp, BHICOTOMEp, MOPIITHEBOW HAacoc,
apeoMerp
PABOTA, MOITHOCTbD, OHEPI' M1
5.1 Mexanndeckas pabora
5.2 MexaHnueckast MOIIHOCTh
53 [IpocTeie MEXaHU3MBIL: pblYar, 0JOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuio paBHOBecHs
' phluara
5.4 [IpumeHeHue npaBuiia paBHOBECHS pblyara K 0J0Ky
55 «3omnoroe mpaBmwio» MexaHWkH. KodhdUIHMEHT MoNe3HOro AEWCTBUS MEXaHU3-
' MOB. IIpocTbie MexaHU3MBbI B OBITY U TEXHUKE
5.6 IToTeHnuansHas SHEPrUU Tela, MOAHITOr0 Hay 3eMIEi
5.7 Kunernueckas sHeprus
5 58 [TommHass MexaHwveckasi SHEPrus. 3aKOH U3MEHEHHS U COXPAHEHHUS! MEXaHHIECKON
' SHEpPruu
[IpakTuueckue paboThI:
Ompeneneane pabOTHl CHUJBI TPEHHS IpPH pPaBHOMEPHOM JBIDKCHHW Tella IO
59 TOPU30HTAIBHOMN noBepxHocTH. MccnenoBanue YCIIOBUI paBHOBECHS
peraara. Usmepenne KIIJ| makmonHo# mimockoctu. M3ydeHne 3akoHa COXpaHEHHS
MEXaHWUYECKOU 3HEPrun
5.10 ®uznyecKue SBJICHUS B IPUPOJIE: PbIUard B TeJlE YEIOBEKA
511 TexHuueckue ycTpoicTBa: phlyar, HOJBHKHBIN U HEMOABUKHBIN OJIOKH, HAKJIIOHHAs
' MJIOCKOCTh, TPOCTHIE MEXAHU3MBI B OBITY
8 KUIIACC
Kon Kon
T SIeMeHTa IIpoBepsieMble 3JIeMEHTbI COAEPKAHUSA
6 TETUIOBBIE ABJIEHU A
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Kon
paszenia

Kon
eMeHTa IIpoBepsiembie 3JIeMEHTbI COAEPKAHUSA
OCHOBHBIE TIOJIOKECHHSI MOJICKYJISIPHO-KHHETHYECKOM TEOPHH CTPOCHHS BELIECTBA.
6.1 Macca u pasmepsl MoJekyid. ONbIThL, TOATBEPKIAIONINE OCHOBHBIC TOJIOXKCHHS
MOJIEKYJISIPHOKUHETHYECKON TEOpUU
6.2 Mogemu TBEPHOro, >KUIKOTO M Ta3000pa3HOro COCTOSHHUM BemiectBa. Kpu-
' CTUTMYECKHE B aMOp(HBIE TeTa
6.3 OOBsCHEHNE CBOMCTB Ia30B, KHIKOCTEH M TBEPIBIX TEJI HA OCHOBE IOJIOXKEHHH
' MOJICK YIS PHOKUHETHYECKON TECOPUU
6.4 CMmaurBaHue U KanWUISIPHBIC SIBJICHUS
6.5 TenoBoe paclmMpeHue 1 cKaTue
6.6 Temneparypa. CBsi3b TEMIIEpaTyphl CO CKOPOCTHIO TEIUIOBOI'O JBUKEHMSI YacTHUL]
6.7 Buyrpennsis sneprust. CriocoObl U3MEHEHU s BHYTPEHHE! SHEPTruu: TeIuonepeaayda
' Y COBEpIICHHUE PaOOTHI
6.8 Bupl Tennonepeaayu: TeMIONPOBOJHOCTD, KOHBEKLIN, U3TyICHHE
6.9 KonuyectBo TemnoTsl. Y aenbHast TEIUIOEMKOCTh BELLIECTBA
6.10 TertooOMeH u TEIUTOBOE paBHOBecHE. Y paBHEHHE TEIJIOBOTO OanaHca
6.11 [InaBneHnne W OTBepAEBAaHHE KPHCTAJUTMYECKHUX BEIIECTB. YJeJbHas TemioTa
' IIJIaBJICHUS
[MapooOpaszoBanre u xoHjeHcanus. Mcnapenue. Kumenue. YiempHas Temiora
6.12 mapooOpa3oBaHus. 3aBHCHMOCTh TEMIIEPATyphl KHIIGHHS OT aTMOC(HEpHOro
JIaBIICHUS
6.13 BraxnocTs Bo3nyxa
6.14 DHeprus TOILUBA. Y IeNIbHasl TEIIOTa CrOPaHUs
6.15 [Mpunnumnet padotsl Temnossix apurareneit KITIJI TennoBoro asuraress. Tenossie
' JBUTATENN U 3alIUTa OKPYKAIOLIEH Cpebl
6.16 3aKOoH COXpaHEHMsI U IPEeBpallCHUs SHEPIUU B TEIJIOBBIX MpoLieccax
[IpakTuyeckue paboTHIL:
OMNbBITH IO OOHAPYKEHUIO AEUCTBUS CHUII MOJIEKYIISPHOTO MIPUTKECHHUSL.
OnbITHI 110 BRIpAIIMBAaHUIO KPYCTAJUIOB IIOBAPEHHOM COMIM WJIM caxapa.
OnbIThl 10 HAOMIOJAEHUIO TEIJIOBOI'O0 PACIIMPEHUs T'a30B, )KUIKOCTEH M TBEPABIX
Tel.
6.17

OmnpeneneHue AaBIeHIS BO31yXa B OaUIOHE MIIIPHLIA.

OmbITHL, AEMOHCTPHPYIOUIME 3aBUCHMOCTH JaBJICHHUS BO3AyXa OT €ro o0néma

1 Harp€BaHus UK OXJIAXKIACHUS.

HpOBCpKa TUIIOTE3bl JIMHEWHOW 3aBUCHUMOCTH JJIMHBI cTonduka KHUAKOCTHU

B TEPMOMETPUYECKOM TpyOKe OT TeMIIepaTyphl.
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Kon Kon
PRI eMeHTa IIpoBepsiembie 3JIeMEHTbI COAEPKAHUSA
Ha6mozneHnne n3MeHEeHUs1 BHYTPEHHEW SHEPIHHU Teja B pe3yNbTare TEIUIOoepe1adn
U pabOTHI BHEITHUX CHIL.
UccnenoBanue sBJICHUS TEIUIOOOMEHA MpPU CMENIMBAHWU XOJOAHOH W ropsdeit
BOJIBI.
Ompenenenne KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOAOW IIpPH TEIIOOOMEHE
C HarpeThiM METAJUIMYESCKUM ITMIIMHIPOM.
OnpexeneHne yaenbHONW TEMIOEMKOCTH BEILECTBA.
HUccnenoBanue mporecca HCIapeHus.
OrmpeneneHre OTHOCHTEIBFHOM BIKHOCTH BO3IyXa.
Ormpenenenne yaenbHOH TEIUIOTH TUIABJICHU JIbA.
dusnyueckue SBJICHUS B MPUPOJAE: MOBEPXHOCTHOE HATSDKEHUE W KaWJUISPHBIC
6.18 SIBJIGHUSI B TIPUPOJE, KpUCTALIBI B mpupone, usnydenue CoiHIa, 3aMep3aHue
BOIOEMOB, MOPCKHE OpH3BI; 00pa30BaHKe POCKHL, TyMaHa, WHEsl, CHEera.
TexHuveckrue yCTpOHCTBAa: KaNWJUIIPHI, MPAMEPBl HCIOJB30BAHMS KPHCTAILIOB,
6.10 KUJKOCTHBIA TEPMOMETp, NaTYMK TEMIEepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
' JIOMOB, TUTPOMETPHI, TICHXPOMETp, MapoBas TypOWHA, IBUTATENhb BHYTPCHHETO
CrOpaHusl.
OJIEKTPMYECKUE U MATHUTHBIE ABJIEHW A
7.1 OnekTpu3arus Tein. J(Ba posma dMeKTpUIecKuX 3apsioB
29 BsaumogpeiictBue 3apsbkeHHBIX Tenl. 3akoH KynoHa (3aBUCHMMOCTH CHIIBI B3aUMO-
' JeWCTBHSI 3apsDKEHHBIX TEJT OT BEJIMUUHBI 3apAI0B U PACCTOSHUSA MEXKILY TeJIaMH)
23 Onektpuueckoe mone. Hanpsk€HHOCTH dnekTpuueckoro mosst. llpuHuun
' CYNEPIO3UINH NEKTPHUUECKUX MoJel (Ha KaueCTBEHHOM YPOBHE)
74 Hocutenmn »snexTpudecknx 3apsaoB. OIEMEHTAPHBIA AIEKTPUUYECKUN  3apsifl.
' Crpoenue aroma. [IpoBOIHUKH U AUANEKTPUKH
7.5 3aKOH COXpaHEHUS AIEKTPUIECKOTO 3apsiia
! 76 ONEeKTpUUECKU TOK. Y CIIOBUS CYLIECTBOBAHUS AIEKTPUYECKOr0 ToKa. VicTouHuKN
' MTOCTOSTHHOT'O TOKa
77 JleiicTBUSL DIEKTPUUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DJeK-
' TPHYECKHUI TOK B KHUAKOCTSIX U razax
7.8 Onexrpudeckas renb. Cuia Toka. DIEeKTPHIeCcKoe HaPSHKCHUE
7.9 ComnpoTuBieHue IPOBOAHUKA. Y IENFHOE COMPOTHBIICHHE BEIIECTBA
7.10 3akon Oma Ju1st yuacTka Lenu
7.11 [MocnenoBarenbHOE U NTapaLIeIbEHOE COSTUHEHHE MTPOBOTHIKOB
7.12 PaboTta u MOIITHOCTH AMEKTPUUECKOro Toka. 3aKoH J[xoyms — Jlenna
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Kon
paszenia

Kon
IIpoBepsieMble IJIEMEHTHI CONEPKAHUS
3J1eMeHTa

713 OJeKkTpuiecKue ey U IOTPeOUTENH IICKTPHUECKOil 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHE

7.14 IlocrossHHBIE MarHUTHL. B3aumoaelicTBHE ITOCTOSHHBIX MAarHUTOB

7.15 MaruuTHOE 1mojie. MarHuTHoOe 1ojie 3eMJId U ero 3HaYeHue IS )KM3HH Ha 3eMite

216 Onwir Opcrena. MarHUTHOE TOJIE JJEKTPUYECKOro Toka. [IpuMeHeHue sJex-
TPOMAarHUTOB B TEXHUKE
JleiicTBHe MAarHMTHOTO TIOJNS HA MPOBOJHHUK C TOKOM. OIEKTPOJIBHTaTeih

7.17 IIOCTOSIHHOIO ToKa. lcrnonb3oBaHUE JIEKTPOABUIATENE B  TEXHUUYECKUX
YCTpOWCTBAaX ¥ HA TPAHCHOPTE

7.18 Onsiter @apanest. SIBnenne snekTpoMaraHuTHON HHAYKIWA. [IpaBuio Jlenna

219 Onextporereparop. CrocoObl MONYYECHHS DJICKTPUUYECKON SHEPTrUH. IDJIEKTPO-
CTAHIIMH HA BO30OHOBISIEMBIX UCTOYHHKAX YHEPTUU
[MpakTuyeckue padoOTHI:
OMBITH 110 HAOIIOACHHIO AIICKTPU3AIIUH TSI MHIYKIIHEH U TIPH COTPHUKOCHOBEHHUH.
UccnenoBanne aeiicTBYS SMEKTPUYECKOTO MOJISI HA TIPOBOIHUKY U IUAJICKT PHKH.
COopka 1 mpoBepKa padOoThI AIEKTPHUECKON IETH MOCTOSHHOIO TOKA.
N3mepenure u perynupoBaHue CHIIBI TOKA.
N3mepenue u perynupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, HJIYIIETO 4Yepe3 pe3UcTop, OT CO-
MIPOTHBJICHUS PE3UCTOPA M HAIIPSDKSHUS Ha PE3UCTOPE.

720 OmbITH, JEMOHCTPUPYIONIME 3aBUCHUMOCTD OSJCKTPUYECKOTO0 COMPOTHUBICHHUS

IIPOBOIHHUKA OT €I'0 JJIMHBI, IUIOIAIN IIOIICPEYHOI0 CEYCHUA U MaTCpraia.

ITpoBepka npaBuiIa CI0XKEHHS HANPSHKEHUH MPU MOCIEA0BATENbHOM COSAUHEHUU
IBYX pe3ucTopoB. [IpoBepka mpaBmma I CHIBI TOKAa IPH HapauielbHOM
COeMHEHNN pe3ncTopoB. OmnperneneHne padoTsl ANEKTPUIECKOT0 TOKA, HAYIIETO
gepe3 pe3rucTop. OnpeneneHne MOIHOCTH 3JIEKTPHIECKOr0 TOKa, BBIIENAEMOH Ha
pesucrope. MccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO Yepe3 IaMIIOYKY, OT
HanpsbkeHus Ha  Hel. Onpenenenue  KIIJI  narpeparens. MccienoBanue
MAarHuTHOI'O BSaHMOZ[GﬁCTBHﬂ IIOCTOSHHBIX MAarHuToOB. I/I3y‘{eHI/I€ MarauTHOIr'o
TIOJIS1 ITOCTOAHHBIX MAarHuTOB IIPU UX O6’LCHI/IHCHI/II/I " pa3zeJICHUU. HCCHC,Z[OB&HI/IC
JEMCTBUA  DIEKTPUYECKOrO0  TOKAa  HAa  MAarHUTHYO  cTpenky. OnbIThl,
JIEMOHCTPHUPYIOIINE 3aBHCHMOCTD CHJIBI B3aUMOJEHCTBHS KaTYIIKH C TOKOM H
MarHuTa OT CHJBI TOKAa M HamlpaBJeHHs TOKa B Karymike. V3ydeHue nedcTBus
MarHUTHOT'O MOJI Ha MPOBOJIHUK ¢ TOKOM. KoHCTpynpoBaHue 1 n3ydeHne padboTsl

anekrpoasurarens. Mamepenne KIIJ[ snexTponBurarenbHol ycTaHOBKH. OMbITHI
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Kon Kon
PRI eMeHTa IIpoBepsieMble 3/1eMEeHThI COEPKAHUS
[0 MCCIEJOBAHUIO SBJIEHUS D3JEKTPOMAarHUTHONH WHAYKLUMH: HCCIIEAOBaHUE
W3MEHEHU 3HaYeHUsI U HallpaBJIeHUsI MHAYKIIIOHHOI'O TOKa
dusndeckue ABICHUS B MPUPOAE: 3JIEKTPUUECKUE SBICHUS B aTMocdepe, 3JeK-
7.21 TPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE ToJe 3eMJ, Apeld MmoarocoB, pob
MarHUTHOTO MOJIA JUIs )KU3HU Ha 3eMJie, TIOJISIPHOE CHSIHUE
TexHuueckne yCTpPOMCTBA: 3JIEKTPOCKOM, aMIICPMETpP, BOJBTMETP, pEOCTar,
CUéTUUK D3JIEKTPUYECKON 3HEpPTruu, AIEKTPOOCBETUTEIbHBIC MPUOOPHI, HArpeBa-
7.22 TeJbHbIE ANEKTPONpHOOpEl  (IPUMEPBI), DICKTPUUYECKHE IPEIOXPaHUTEIH,
3NEKTPOMArHUT, HJIEKTPOJBUraTeib MOCTOSHHOIO TOKA, FEHEPATOp MOCTOSHHOTO
TOKa
9 KJIACC
Kon paznenalKon anementa) [IpoBepsieMble 37IEMEHTHI COJIEPIKaHU
MEXAHUWYECKUME SABJIEHUA
8.1 MexaHuueckoe ABmkeHue. MarepuanpHas Touka. Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOI'O ABHIKEHUS
8.3 PaBHOMEpHOE MPSIMOIMHEHHOE TBMKCHHE
8.4 HepaBHoMmepHoe mnpsiMonuHelHOe JBuxeHHe. CpelHsAs U MIHOBEHHas CKOPOCTh
' TeJa PpU HEPaBHOMEPHOM JIBUKEHHUH
8.5 Yckopenne. PaBHOyCKOpeHHOE ITPSIMOMHEHHOE TBIDKECHIE
8.6 CBoOoxnoe nagenue. OnpiTe! I anmmnes
8.7 PaBHOMepHOe [nBMKEHHE MO OKpykHOCTH. [lepmoxm u dYactora oOpameHwHs.
' JluneitHas u yriaoBas ckopocTH. LleHTpocTpeMuTensHoe yCKOpeHue
8.8 [epBebrii 3akon HeroTOHA
8 8.9 Bropoii 3akoH HetoToHa
8.10 Tperuii 3akon HeroToHA
8.11 [IpuHIUT Cyneprno3unuy cuil
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8.13 Cuuta TpeHUS: cujla TPEHUS CKOJILKEHUS, CUJIa TPEHUS IMOKOsI, APYrue BUABI TPEHUS
8.14 Cuta TSDKECTH M 3aKOH BCEMHPHOT'O TSATOTEHUS. Y CKOpPEHHE CBOOOTHOTO MaieHUs
8.15 JBmxenue miaHeT Bokpyr Connina. IlepBas kocMuueckas ckopoctb. HeBecomocTb
' 1 NEPErpysKu
8.16 PaBHOBecue marepuatbHO TOUKH. AOCOMOTHO TBEPAOE TEIO
817 PaBHOBecCHe TBEPIOTO TeNa ¢ 3aKPEMIIEHHOM OChIO BpalieHus. MomeHT cuiibl. LleHTp
' TSOKECTH
8.18 Wmnynsce Tena. U3menenue ummnynsca. ViMnynbe cuibl
8.19 3aKOH COXpaHCHHS UMITYJIbCa
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8.20

PeakTtuBHOE nBHKEHHE

8.21 Mexanuueckasi paboTa 1 MOIIIHOCTh

8.22 Pabota cui TsokecTH, ypyrocty, TpeHus. CBA3b SHEPIUH U paboThI

8.23 [MoTeHnmanpHast SHEPT U TeNa, IMOTHATOTO Hall TOBEPXHOCTHIO 3eMITH

8.24 [ToTeHnMambHAs SHEPTHS CHKATOU ITPYIKHHEI

8.25 Kunernueckast sueprus. Teopema 0 KHHETHIESCKON SHEPTUU

8.26 3aKOH COXpAaHEHHUS] MEXAaHWIECKOH SHEPIHH
IpakTraecknue paboThL:

OnpeneneHne cpenHeil CKOPOCTH CKONMBKEHHSI OpYCKa UM JBIDKEHUS IIapHKa IO
HaKJIOHHOW TIocKocTH. OnpeneneHne yCKOPeHHs Tela IPH PaBHOYCKOPEHHOM
JBIOKCHUH T10 HAKJIOHHOW IJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH NYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBMIKEHHUH
0e3 HauaJTbHON CKOPOCTH.

8.27 [IpoBepka THIIOTE3BI: €CIM NpPU PABHOYCKOPCHHOM [IBIKEHUHM 0€3 HadaJbHOU

CKOPOCTH IIYTH OTHOCATCA KakK psI HEYETHBIX YHCET, TO COOTBETCTBYIOIIVE
MIPOMEXYTKH BPEMEHU OIMHAKOBBI.
HccenenoBanue 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBXEHHS OT CHJIBI HOPMAJIbHOTO
nmaeneHus. Onpenenenue koddduuuenta TpeHus ckoibkeHHA. OnpenencHue
xEcTkocTH NpYXuHbL OnpezneneHre padOThl CHIBI TPEHUS IHPU PaBHOMEPHOM
IBIDKCHUH TeJla 10 TOPH30HTAJIBHOW MOBepXHOCTH. OmpeneneHne padoThl CHIIBI
VIPYTOCTH TIPH MOABEME TPy3a C UCIOIB30BAaHHEM HEIOABIIKHOTO U ITOIBUKHOTO
6JI0KOB

8.28 dusnueckue siBICHUS B MPUPOJE: NPHIMBBI M OTJIMBBI, JIBHXeHue maHer Coi-

' HEYHOU CUCTEMBI, pEaKTUBHOE TBHYKCHUE KHBBIX OPraHH3MOB
8.99 TexHuYecKne YCTPOWCTBA: CIUAOMETP, JaTYUKH [OJOXKEHHS, PACCTOSHHS

U YCKOPEHUS, PaKeThl

MEXAHMWYECKUME KOJIEBAHUSA U BOJIHBI

KonebareapHoe JABHXKCHUC. OCHOBHEBIE XaPaAKTECPUCTUKHU KOJICOaHMH: nepuon,

91 4acToTa, aMILIUTY/Aa
9.2 Maremarnueckui W TpYXHHHBIH MasTHUKM. [IpeBpalieHue 5HEpPruu MpH
' KoJIeOaTeITbHOM JIBHKEHUHT
9.3 3aryxaromme konebanus. BeiHyKaeHHbIe KoneOanus. Pesonanc
Mexannueckue BoiaHbL. CBolicTBa MeXaHNUYecKUX BOJH. [IpofjobHbIE U TONIEpeYHbIe
9.4 BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pacipocTpaHeHHs. MexaHu4ecKue BOJHBI B
TBEPIOM TeJIe, CCHCMUYECKHE BOJTHBI
9.5 3Byk. ['poMKOCTh 1 BbIcOTa 3ByKa. OTpaykeHUE 3ByKa
9.6 Hudpas3Byk U ynbTpasByk
[IpakTuyeckue paboTHIL:
9.7 OnpexeneHyne 4acToThl U eproja KojJeOaHui MaTeMaTH4eCcKOro MasTHUKA.

Onpez[eneHI/Ie YacCTOThI U II€pUoga KoJieOaHui NPY>)XNUHHOI'O MasiTHUKaA
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HccnenoBanue 3aBUCHMOCTH MEpUOAa KoJIeOaHUil MOJBEIICHHOTO K HUTH I'py3a OT
JUIMHBl HUTH. McciaenoBaHne 3aBUCMMOCTU IepHoAa KoJeOaHUM IPYKUHHOTO
MasiTHHKa OT Macchl Tpy3a. [IpoBepka HE3aBHCUMOCTH IepHOAa KoyieOaHui rpy3a,
MTOIBEIICHHOTO K HMTH, OT Macchl Ipy3a M KECTKOCTH INPYXHHBL M3MmepeHue
YCKOpEHHsI CBOOOTHOI0 IaIeHU

dusnyecKue SIBIICHUS B MMpUpoOAC: BOCHPUATUEC 3BYKOB ) KUBOTHBIMH, 3EMJICTPSACCHUC,

98 ceilicMUYecKHe BOJIHBI, IIyHAMH, X0
9.9 TexHUuecKne yCTPOICTBA: 9X0JIOT, HCIONB30BaHNE YIBTPa3ByKa B OBITY U TEXHUKE
QJIEKTPOMAT'HUTHOE TTOJIE N JIEKTPOMAI'HUTHBIE BOJIHBI

101 OJeKTPOMarHuTHOE MoNe. DJIEKTPOMAarHUTHbE BOJHBL. CBOWMCTBAa  3JEKTPO-
' MarHUTHBIX BOJTH

10.2 [Ikasna 3meKTPOMarHUTHBIX BOJH

10.3 OnexkTpoMarauTHas npupoja ceera. CKopocTh cBeTa. BonHoBbIE cBOlCTBa cBeTa

10 [IpakTuyeckue paboOTHIL:
10.4
UzyueHue cBOICTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIIBI0 MOOMIIBHOTO TesieoHa

105 dusndeckue SBICHUS B IPHPOJIE: OMOIOTHYECKOe AEHCTBHE BHAWMOIO, YIbTpa-
' (hMONETOBOr0 M PEHTTEHOBCKOr 0 M3TydeHU I

106 TexHuueckne yCcTpoicTBa: MCIOIb30BAHNUE 3IEKTPOMArHUTHBIX BOJIH JJII COTOBOM
' CBSI3U

CBETOBBIE ABJIEHUA

11.1 JIyaeBas Monenb cBeta. Vicrounuku cBera

11.2 [IpsimonuHeliHOE pacripocTpaHEeHUE CBETa

11.3 Orpaxenue ceta. [Imockoe 3epkaiio. 3aKkOH OTpaKEHHSI CBETa

114 [Ipenomienue cBera. 3akoH mpesnomieHus cBera. [lomHoe BHYTpEHHEE OTpaKeHHe
' cBeTa

11.5 JIunza. Xop tydeii B TuH3E

11.6 Ontuueckas cucrema ¢ oroanmnapara, MUKPOCKOIa M TEJIECKONa

11.7 I'na3 xak ontuueckas cucrema. bIn3opykocTs U 1albHO30PKOCTh

118 Paznoxenue Gesnoro cera B cekTp. OnbiTel HptoToHA. CroXKeHHe ClIeKTpasibHbIX
' uBeroB. Jlucnepcus ceera

[IpakTuyeckue paboOTHIL:

11 HccnenoBanue 3aBUCUMOCTH YIila OTPaKEHHUsI CBETOBOTO Jiyda OT yrja MaJeHusl.
UzyueHune xapakTepucTHK U300pKEHHUS IPEeMETa B TUIOCKOM 3epKaJle.
HccnenoBanue 3aBUCUMOCTH yIila IPeJIOMIIEHUs CBETOBOTO JIyda OT yIJja MafeHUs
Ha rPaHUIIE «BO3IYX — CTEKIIO».

11.9

[Mony4eHnune n300pakeHHIA ¢ TOMOILIBIO COOUPAFOIIEH JINH3BL
OrpeziesieHre GOKYCHOTO PACCTOSHUS M ONTHYECKON CUIIbI COOMPAIOLIEH JMH3BI.
OrBITHI 110 PA3JIOKEHUIO OEJIOr0 CBETa B CIIEKTD.

OIBITH IO BOCIIPUATHIO LIBETA MPEAMETOB MPU UX Ha6.]'I}O,£[eHI/II/I 4Yepe3 IBCTOBLIC

(GMIBTPEI
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11.10 ®dusnueckue sBiaeHUA B npupone: 3arMenus Conxua u JIyHBL LBETa Tel, ONTH-
' JecKHe sABJIeHH B aTMocdepe (uBeT Heba, ped paKIist, pagyra, MUPaK)
11.11 TexHu4eckne ycTpoiicTBa: OYKH, IEPHCKOII, ()OTOANIapar, ONTHYECKHE CBETOBOIBI
KBAHTOBBIE SIBJIEHIA

12.1 Onsitsl Pesepdopna u mutanerapHast Mogess aroma. Mogens aroma bopa

12.2 Hcnyckanue u nornomenue ceera aroMoM. Kpantsl. JInHeluarsle CieKTpsl

12.3 PagnoaktuBHOCTE. Ab(a, OeTa- U raMMa-u3ayICHUS

12.4 Ctpoenue aroMmHoro siipa. Hyknonnas Mozens aroMHoro siipa. M3oTonst

12.5 PanuoakTtusHble npeBparueHus. Ilepuon nonypacnajga aTOMHBIX SIIED

12.6 SnepHble peakuMy. 3aKOHbI COXPAHEHUSI 3apsIIOBOI'0 U MacCOBOI'0 YHCET

12.7 OHeprus CBsI3U aTOMHBIX siiep. CBsI3b MacChl U SHEPTUU

12.8 Peaxnuu cuaTe3a n1 nenenus saep. Mcrounmku saepruu ConHIla 1 3BE31

12.9 SnepHas sHepreTuka. JlelicTBYUE paluOaKTUBHBIX U3ITy4€HUIl Ha KUBbIE OPraHU3MBI
IMpakTHueckue paboThL:

12

HabmoneHue CIIOMHBIX U IUHEHUaThIX CIEKTPOB H3IydCHHUS.

12.10
HccnenoBanue TPEKOB: U3MepeHue SHEPrHH JACTUILIBI
10 TOPMO3HOMY ITyTH (110 (hoTorpadusam).
W3mepenne pagroakTHBHOTO (hoHA
dusndeckue SBICHUS B NPHPOJAE: €CTECTBCHHBIH pPaJHOAKTHBHBIA (DOH, KOCMH-

12.11 YeCKUE Jyud, pPaAMOAKTUBHOE H3Iy4€HUE MPUPOIHBIX MUHEPANIOB, ACHCTBHE
PaaMOaKTHBHBIX U3IyUCHHUH Ha OPraHU3M YeJIOBeKa

1212 TexHuueckue yCTpOIICTBA: CIEKTPOCKON, HUHAUBUAYANbHBI MO3UMETp, Kamepa

' Buibcona

MPOBEPSEMBIE HA OT'3 IO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJBHOM MPOI'PAMMbBI OCHOBHOT'O OBIIEIO OEPA30BAHHUSA

Kona IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pPe3yJbTaTaM 0a30BOr0 YPOBHS
NpoBePsSIeMOro O0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOIi MPOrpaMMbI OCHOBHOT'O 001Iero
TpeOoBaHMs oOpazoBanus Ha ocHoBe PI'OC

INonumanue ponu GHU3MKKM B HAYYHOH KapTHHE MHUPA; CHOPMHPOBAHHOCTH 0a30BBIX INpea-
CTaBJICHUH O 3aKOHOMEPHOM CBS3M U MO3HABACMOCTH SBICHHHM MPUPOABL, O POJIH
9KCIIEPUMEHTa B (DPU3UKE, O CHCTEMOOOpa3yromed ponu (U3NKH B Pa3BUTHH €CTCCTBEHHBIX
1 HayK, TEXHUKU U TEXHOJIOTHH, 00 3BOMONUU (HU3NUECKUX 3HAHUN U UX POJH B LIETOCTHON
€CTCCTBEHHOHAYYHOH KapTHHE MHPA, O BKJIaJe POCCHUCKUX U 3apYOSKHBIX YIEHBIX-(DH3HKOB
B pa3sBUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYXAIOUIEr0 MUPA, Pa3BUTHE TEXHUKU U

TEXHOJIIOTUH

3HaHUA O BHJaxX MaTrcpuu (BeH_[eCTBO u none), O IBHMXCHHUH KaK criocooe CYHICCTBOBAaHUA

Marepuu, 00 aTOMHO-MOJICKYJISIPHOH TEOPUH CTPOEHUS BEIIECTBA, O (PH3MIECKOH CYITHOCTH
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Kon
NpoBePsSIeMOro
TpeOoBaHMs

IIpoBepsiemble TpeGOBaHNS K NPeIMETHBIM pe3yJabTaTaM 0a30BOr0 YPOBHSA
O0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOIi MPOrpaMMbI OCHOBHOTI'0 001Iero
oOpa3zoBanus Ha ocHOBe PI'OC

SIBICHUH TPHPOABI (MEXaHUYECKHX, TEIUIOBBIX, SJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE
pa3iuy4aTh SBICHHS MO ONHCAHHIO HMX XapaKTepHBIX CBOWCTB YW Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOEe (U3MYECKOe SBICHHE, yMCHHE pAaclO3HaBaTh MPOSBICHHE
U3YYCHHBIX (DU3MYCCKUX SBICHHHA B OKPYXKAIOIIEM MHEpE, BBIOCISAS UX CYIICCTBCHHEIC
cBoicTBa (MMPU3HAKK)

BJ'Ia}Z[eHI/Ie OCHOBAMHU TTOHATHHHOTO afnmnapara MW CHUMBOJIMYCCKOrO A3bIKa (1)I/I3I/IKI/I n
HCHOJIB30BAHUE UX IJIsA PCUHICHUA yqe6HLIX 3a/1a4; YMCHUC XapaKTCPU30BaTh CBOMCTBaA TECII,
CI)I/ISI/ILICCKI/IG SABJICHUS U IPOLIECCHI, MCITOJIB3Y s (byHI[aMCHTaJ'ILHBIe 1 OMIIUPHUYCCKHUEC 3aKOHBI

VYMeHue OonmuchIBaTh HN3Y4YCHHBIC CBOMCTBAa Tel U (I)I/ISI/I'-ICCKI/IC SABJICHUA, HWCIIOJb3Ys

(pu3HUecKre BeTMYNHBI

Brnagenue oCHOBaMH METOMOB HAydHOrO IMO3HAHHS C Y4ETOM COOJIONCHHS IIPABUI
0e30macHOro TpyAa: Ha0MoAeHe (PU3NYSCKUX SBJICHUM:

YMEHHE CaMOCTOSITEIFHO COOMpPATh SKCIEPUMEHTATBHYIO YCTAaHOBKY M3 aHHOTO Habopa
000pyA0BaHUS MO MHCTPYKLIMHU, OMUCHIBATH XOJ] OMBITA U 3aIKCBHIBATh €r0 PE3YIbTaThl, Qop-
MYJIAPOBATh BBIBOJBL,

IIPOBCICHUEC MPAMBIX U KOCBCHHBIX I/I3MepeHPIﬁ (1)1/131/1qu1<1/1>( BCJIMYMH: YMCHHE IIJIAaHUPOBATh
HU3MEPCHUA, CaMOCTOATCIIbBHO CO6I/IpaTI> OKCIICPUMCHTAIIbBHYKO YCTAHOBKY I10 MHCTPYKLHWUH,
BBIUUCIIATh 3HAYCHUC BCIMYUHBI W aHAIU3UPOBATH IIOJTYYCHHBIC PE3YJIbTaTbl C y‘léTOM

3aaHHOM MMOrpelIHOCTH PE3YJIbTAaTOB H3MEPEHU;

IMMPOBCICHUE HECIOXKHBIX JKCIICPUMCHTAJIBHBIX HCCHeﬂOBaHHﬁ; CaMOCTOATCIBHO CO6I/IpaTI>
OKCIICPUMECHTAJIbHYIO YCTAHOBKY U MPOBOAUTDH MCCIIEAOBAHUE 110 MHCTPYKIIUHU, IPEACTABIATH
IMOJIYYCHHBIEC 3aBHUCUMOCTH q)HSI/IquKI/IX BCIIMYWH B BHUIC Ta6J'II/III )41 Fpa(i)I/IKOB, YIUTBIBATb

NOrp€IIHOCTH, A€JIaTb BHIBOALI 1O PE3YyJbTaTraM M CCICHOBaHUA

[ToHnMaHKe XapakTepHBIX CBOMCTB (PU3HUECKUX MOJeel (MaTepralbHas TOUKa, a0COIIOTHO
TBEPIOE TENO, MOJENN CTPOEHUS Ta3oB, KUAKOCTEH U TBEPIBIX TeJ, MJIAHETapHas MOJENb
aroMa, HYKJIOHHas MOIEIb aTOMHOTO SIpa) W YMEHHE NPUMCHATh WX I OOBSICHEHUS
(hU3HYECKHX MPOLIECCOB

YMeHne oOBACHATH (hU3MUYECKHE MPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE M B KOHTEKCTE
CUTYallMii TPaKTHUKO-OpUEHTHPOBAHHOTO XapakTepa, B YacCTHOCTH, BBISBIATH NPUYHMHHO-
CIICICTBCHHBIE CBSI3M U CTPOUTH OOBSCHEHHE C OMOPOH Ha W3YUEHHBIC CBOWCTBA (DU3NUECKUX

SIBJICHUI, (DU3MYECKUE 3aKOH b, 3AKOHOMEPHOCTU U MOJICIIH

YMenue pemarb pacy€rHele 3aaud (Ha 0asze 2 — 3 ypaBHEHHWId), MCIONB3Ys 3aKOHBI U
(hopMyIbl, CBA3BIBaIOIIME (DH3HUECKIE BETMYUHBI, B YACTHOCTH, 3alTMChIBATh KPATKOE YCIIOBHE
3aj1a4H, BBIIBIISTH HEJOCTAONINE NaHHbIC, BRIOUPATh 3aKOHBI U ()OPMYJIbI, HEOOXOAMMBIC JJIsI
e€ pelleHus, WCIOJIb30BaTh CIPAaBOYHBIC JaHHbBIC, MPOBOIUTH pPAacdyéThl W OICHUBATH
PCATUCTHYHOCTh TOJIYYEHHOTO 3HAUCHHUs (DU3MYECKOW BEIMYUHBL, YMEHHE OIpPEACIIATh
pasMepHOCTh HU3NUECKON BEJIMYHMHBI, TOTYYEHHON IPU PEIICHUH 3a]1a49H

YMeHue xapakTepu3oBaTb MPUHIUIBI JCHCTBUS TEXHUYECKUX YCTPOMICTB, B TOM 4MCIE
OBITOBBIX NMPHOOPOB, U MPOMBIIUICHHBIX TEXHOJOTMYECKUX IPOLECCOB IO HMX ONHCAHUIO,
UCMONb3ys 3HAaHMA O CBOMCTBaxX (hu3MyecKux sABIEHUI M HeoOxomumble Qusndeckue
3aKOHOMEPHOCTH
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Kona IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS

NpoBePsSIeMOro O0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOIi MPOrpaMMbI OCHOBHOTI'0 001Iero
TpeOoBaHMs oOpa3zoBanus Ha ocHOBe PI'OC

YMeHHEe HCIONB30BATh 3HAHUSA O (PU3MYSCKUX SIBICHUSX B IOBCETHEBHOM JKHU3HH IS
obecrieueHHsT OE30MACHOCTH HpPH OOpalIleHUH ¢ OBITOBBIMH HPUOOpAaMH M TEXHUYECKHMHU
10 YCTPOWCTBAMH, COXPaHEHUS 3J0POBbS U COONIOJCHUS HOPM SKOJOTMYECKOro MOBEICHUS B
OKpYyKaroliel cpele; MOHMMaHWE HEOOXOAMMOCTH NPUMEHECHUS IOCTIKCHUH (U3UKU |
TEXHOJIOTUH [UIsl pallHOHAIBEHOT'0 PHPOIONOIH30BaHHS

OmbIT MOMCKa, MPeodpa3oBaHus U MPEJICTaBICHIS HHPOPMAUU (PU3UUECKOTO COCPKAHUS C
HCIONb30BaHUEM HMH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHI; YMEHHE OLIEHUBATh
JIOCTOBEPHOCTH MOJIY4CHHON MH(POPMAIMK Ha OCHOBE MMEIOIIMXCS 3HAHUI M JIOTIOTHUTEIh-
1 HBIX MCTOYHUKOB; YMEHHE HCIOJBb30BaTh IpPU BBHINONHEHWHM Y4YEOHBIX 3aJaHUN HaydHO-
MOMYJIIPHYIO IUTEPaTypy GU3NUYECKOTO COJCPKaHHUS, CIIPABOYHBIC MaTepHaIIbl, PECYPChI CETH
VHTepHeT; BIageHne 0a30BBIMH HAaBBHIKAMH Ipeo0pa3oBaHUsS WHGOPMAINH U3  OXHON

3HAKOBOM CHCTEMBI B APYryro, yMEHHUE CO31aBaTb COOCTBCHHBIC IHCHMCHHEIC H YCTHBIE

COO6H.[€HI/IH Ha OCHOBC I/IH(i)OpMaHI/II/I N3 HCCKOJIBKUX UCTOYHHUKOB

INEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA OI'D I1O ®U3UKE

Kon IIpoBepsieMbIi 3JIEMEHT COIEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
1.1 Mexannueckoe nBrkeHrne. MarepuanbHast Touka. Cucrema orcuéra. OTHOCHUTENBHOCTD TBUKEHUS
12 PaBHOMepHOE M HepaBHOMepHOe ABIKeHue. CpenHaAs ckopocTb. dopMmyna A BBIYUCICHMS CpeqHEH
' CKOpOCTH: V = S/t
PaBHOMepHOE TpsIMONMHEHHOE [BM)KEHHE. 3aBHUCHMOCTh KOOPAWHATHI TeJa OT BpPEMEHH B ciydae
PaBHOMEPHOTr0 NPSIMOJIMHEHHOT0 ABMXKEHUS:
13 | x(f)=x,+ut
I'pacduky 3aBUCUMOCTU OT BPEMEHM IJISI IPOEKIMH CKOPOCTH, MPOCKIUU MEePEMEILCHHUS, ITyTH, KOOPAUHATHI
IIPY PABHOMEPHOM NPSIMOJIMHEIHOM JIBHKEHHUH
3aBHCUMOCTb KOOPJUHATHI T€J1a OT BPEMEHU B Cllydac paBHOYCKOPEHHOI'O IPIMOIMHENHOIO ABUKEHUS:
£
Syf)=vy = f+ay = 5
14

DopMyIbl A1 TPOESKIMH [TePEMEIEeHHUs, IPOSKLUU CKOPOCTH U MPOEKLUUHU YCKOPEHUS IPU PaBHOYCKOPEHHOM

HpHMOHHHeﬁHOM JBUXXCHHU
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Kon

IIpoBepsieMbIi 3JIEMEHT COIEPKAHUSA

2
!
.Sx(a‘)=vﬁx-a‘+ax-3.

U.r('f) =0y, +a, -1,

a.(f) =canst,
leL - l"}lx‘ =2HISI

Fpa(l)I/IKI/I 3aBUCUMOCTHU OT BPEMCHH JIs1 MPOCKIHUH YCKOPEHU S, MPOCKIIMU CKOPOCTHU, IPOCKI WU IEPEMEIICHN A,

KOOPpAWHATHI TP PABHOYCKOPCHHOM HpHMOHHHeﬁHOM JABUXKCHHNHU

15

CBoboxHoe magenue. GopMyITBl, OMUCHIBAONINE CBOOOTHOE ITaJCHNE Tela 110 BEPTUKAIH (IBMKCHHE Tela
BHHU3 WM BBEPX OTHOCHUTEIHHO MOBEpXHOCTH 3eMim). ['paduku 3aBHCHMOCTH OT BpeMEHH ISl TPOCKINU
YCKOPEHHSI, MPOEKIMH CKOPOCTH ¥ KOOPAWHATHI IPU CBOOOJHOM MaJACHUH Tella 1O BEPTUKAIN

1.6

CKOpOCTL PAaBHOMEPHOI'O ABUKCHU TEJIa IO OKPYXHOCTH. HaHpaBJ'[eHI/Ie CKOpPOCTH.

®dopmya A BBIMUCICHUS CKOPOCTH Yepe3 paanyc OKPYKHOCTH U TIEpHO] OOpaIIeHus:

2MR
=
T

IlenTpocTpemuTensHOe yCKOpeHHe. HampaBieHne IEeHTPOCTPEeMUTENBHOTO yckopeHwus. Popmyna I
BBIUUCIIEHUS] YCKOPEHHUSI:

2
.=

U
"R

dDOpMlea, CBsA3bIBArONIasA nepruog u 4aCToTy 06pameHI/m:

V=

M| =

1.7

Macca. [1moTHOCTD BCIICCTBA. (DopMyna JUIA BBIYUCICHUS IIJIOTHOCTH !

_m

V

1.8

Cuna — BeKTOpHas ¢pusnveckas BennunuHa. CI0KEHHUE CHIT

1.9

Ssnenue unepuuu. Ilepsbiii 3akoH HeloToHa

1.10

Bropoii 3akon HeroTona:
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Kon IIpoBepsieMbIi 3JIEMEHT COIEPKAHUSA

F=m-a

CoHarpaBJIeHHOCTb BEKTOPA YCKOPEHHUs TeJla U BEKTOPA CHJIBL, 1eH CTBYIOLIEH Ha TEJo

B3aumogpeiictBue ten. Tperuil 3akon HeroToHa:

111 | Fyy=-F,

TpeHHe TIOKOS U TPEHHUE CKOJIbKCHMU . (DopMyna JJIS1 BBIMHUCIICHUS MOYJIAA CUJIBI TPECHUS CKOJIbIKCHUA:

112 | Fpp=1-N

Hedopmarus tena. Yupyrue u Heynpyrue aedopmannu. 3akoH yrpyroi nedopmannu (3akoH I'yka):

113 | F=k-Al

Beemuphoe Tarorenre. 3akoH BCEMUPHOT'O TATOTEHUSI:

My -5

F=G-—L1-2
R

1.14

Cuna TspkecTd. Y CKopeHHE CBOOOIHOTO MaICHUSI.

®dopmyna 715 BEIMUCICHUS CHITBI TSDKECTH BOIM3K nmoBepxHOcTH 3emumn: F = mg.

Jlsmxenne manet Bokpyr Comaia. [lepBas kocmudeckas ckopocTb. HeBecoMOCTh U meperpy3ku

I/IMHYJ'II)C TE€JIa — BEKTOpHAas (1)1/131/1'{ec1<a$1 BCIIMYMUHA.

115 | p=mu

I/IMHYHLC CHUCTEMBI Tell. MI3MeHeHue HMITYyJIbCA. I/IMHYJ'II:C CHUJIbI

3aKkoH COXpaHCHUA UMITYJIbCAa UL 3aMKHyTOi/’I CHUCTCMBI TCII.
116 | p=myUy+m,, =const

PeakTuBHOE ABHKEHUE

Mexannueckas padora. opmya st BEIMUCICHUS paboThl CUIIBL:

117 A=Fsoosa

Mexanndeckas MOIIHOCTb:
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Kon

IIpoBepsieMbIi 3JIEMEHT COIEPKAHUSA

1.18

Teopema o kuHeTHYECKOHN 3HEeprun. PopMyITa 11l BBIYUCICHNUS TOTEHIHATBHON SHEPTUH TEJa, TTOJHATOTO

Hax 3eMIIEi:

E,= mgh

1.19

Mexanuueckas 3HEprusi:

E=E,+E,

3aKOH COXpaHEHMsI MEXaHUYECKOM sHepruu. DopMyiia I 3aKOHA COXPaHEHUI MEXaHUYECKOM SHEPrUu B
OTCYTCTBHE CUJI TpeHus: E = const.

ITpeBpalieHre MEXaHUYECKOM SHEPruy IPU HAIMYUY CUJIbI TPEHUS.

1.20

ITpocThie MeXaHU3MBI. «30JI0TOE ITPABUIIO» MEXAHUKH.
Peryar. MomenT cuist: M - Fl.

VYcnoBue paBHOBECH phlyara:
M, +M;+..=0
[MonBwxHbIN 1 HemoABMkKHBIA 0J10kH. KITJ] mpoCThIX MEXaHU3MOB,

n= Anonesnsn

A‘S&TIZE"IH

121

JlaBneHue TBEPIOro Tena.

(I)opMyna JJIs BBIYM CIICHUA JaBJICHHUA TBépI[OFO TCaa:
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Kon

IIpoBepsieMbIi 3JIEMEHT COIEPKAHUSA

_F

Jaenenue raza. ATMochepHoe JaBJIeHUE.
FI/II[pOCTaTI/ILICCKOC OaBJICHUEC BHYTPH XUAKOCTHU.

®Dopmyina A BHIYUCICHUS AaBJICHNUS BHYTPH KUAKOCTU!

p=pgh+p.,

1.22 | 3axon [lackans. 'mapaBimmyeckuii npecc
3akon Apxumena. @opmyna s ONpeieTICHIs BRITATKABAIOIIEH CHITBI, IEHCTBYIOIEH Ha TENO, MOTPYXEHHOE
B ’KHMJIKOCTb WJIU T'a3:
1.23 —na
F Aprm. T P,;,V
VYcioBue nnaBanus Tena. InaBanue cyfoB U BO31yXOIJIaBaHUE
Mexannueckue Konebanus. AMIUIUTYAA, IEPHON U dacToTa Kosebannii. dopmyrna, CBA3BIBAIONIAS YACTOTY U
nepuos KoyiebaHui:
1.24
v = 1
T
1.25 | Maremarnyeckuii ¥ NIpy)KHHHBIN MasTHUKH. [IpeBpalieHne SHepruu pu KoJeOaTeabHOM IBUIKCHHN
1.26 | 3aryxaroiue kosneOanus. BeiHyxaeHHble Konaebanus. Pe3onanc
Mexanuueckre BOJNHBL [IpoonpHble W TONEpedHbIe BOMHBI. JJIMHA BOJMHBI U CKOPOCTH PAaCHpOCTPaHEHUS
BOJIHBL:
1.27
h=v-T
198 3Byk. ['pomMkocTs U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI Ha TpaHule IBYX cped. MHdpasByk u
' YIBTPa3BYK
Ipaxmuueckue pabomol
UsmepeHue cpefHeil MIOTHOCTH BEIISCTBA; apXHMEJOBOM CHIIBL, >KECTKOCTH MPYXKHHBI, K03 puIueHTa
TPEHUS CKOJIBKEHUs; paObOThl CUJIBI TPEHUS, CHIIBI YOPYTOCTH; CpeAHEH CKOPOCTH JABM)KEHHUS Opycka Io
HaKJIOHHOH IIOCKOCTH; YCKOpeHHs Opycka IpH ABMXKCHHHU IO HAKJIOHHOW IJIOCKOCTH; YacTOTH M IEpHOA
KoJieOaHUH MaTeMaTHYecKOro MasTHUKA; YacTOThl U MepHoAa KojieOaHui NMPYKUHHOTO MasTHUKA; MOMEHTa
1.29 | cuupl, meficTByOmEro Ha perdar; padoTHl CHIIBI YIPYTOCTH IPH MOABEME IPy3a ¢ MOMOIIBI0 HETOABHIKHOTO

0Jtoka; paboTHI CUJITBI YIPYTOCTH MIPU OBEME IPy3a ¢ MOMOIIBIO MOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOW CHIIBI OT 00BEMa MOrpYKEHHOM 9acTH Tela M OT IUIOTHOCTH
JKUJKOCTH; HE3aBHCHMOCTH BBITAJKMBAIOLIEH CHJIBI OT MacChl Te€Ja; CHJIBI TPEHHS CKOJBXKEHUS OT CHIIBI
HOPMAJIBHOT'O JAaBJICHUA U OT poAaa IMOBEPXHOCTHU,; CUJIBI YIIPYI'OCTH, BOSHPIKaIOHICﬁ B NIPY’>KUHE, OT CTCIICHU
JedopMaluy DpyKUHbI, YCKOPEHUsI OpyCcKa OT yrila HakJIOHA HalpaBJIsoLIel; neproja (4acToThl) Konedanui
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Kon

IIpoBepsieMbIi 3JIEMEHT COIEPKAHUSA

HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MHEpHOAa KOoJIeOAaHHH NPYKHHHOTO MasTHHKAa OT MAacChl Ipysa
U 5KECTKOCTH MPYKUHBI; UCCIEJ0BAHIE HE3aBUCUMOCTU IEpHOa KOIeOaHU HUTSHOTO MasTHUKA OT MaccChl
rpy3a. lIpoBepka ycioBusi paBHOBECHUS pblyara

Qu3zuyeckue s6ieHUs 8 npupode. TIPUMEPHl IBUKCHHUS C PA3IMYHBIMH CKOPOCTSMH B JKMBOH W HEXHUBOU

npupoae, JICUCTBHE CHIIbI TPEHUS B IPUPOJAC U TEXHUKE, IPUJIMBBI U OTJIMBBI, IBUKCHUC MJIAHET ConHeuHOI

1.30 | cucrembl, peakTHBHOE IBHKCHHE >KUBBIX OPraHU3MOB, PhHIYard B TeJie YeJIOBEKa, BIMSHHE aTMOC(HEpHOro
JIABJICHUS Ha JKUBOW OpraHu3M, IUIaBaHWE pbIO, BOCIPHUSTHE 3BYKOB JKMBOTHBIMH, 3EMIICTPSICEHUE,
ceiiCMUYeCKHE BOJHBI, I[YHAMH, 9XO
Texnuueckue ycmpoiucmea: CIAJOMETP, JAATYUKU TIOJNOKEHUS, PACCTOSHUS U YCKOPEHUs, IUHAMOMETD,

131 MOJIIAITHAKKA, PAKEThI, pbIYar, MOABYIKHBIA W HEMOIBYIKHBIA OJIOKH, HAKJIOHHAS IIJIOCKOCTh, IPOCTHIC

' MEXaHHU3MBbI B OBITY, COOOIIAIONINECS COCY/bI, YCTPOHUCTBO BOJIOMPOBO/IA, THIPABINYECKUH TIPecC, MAaHOMETD,
OapoMeTp, BRICOTOMED, IOPITHEBOH HACOC, apEOMETP, 3XOJIOT, HCIIOJIb30BaHUE YIILTPA3BYKA B OBITY M TEXHUKE
2 TEIUIOBBIE SBJIEHI S
21 OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKOW TEOpUM CTPOSHUs BelecTBa. Mojenu TBEpAOToO,
' KUJIKOTO U Ta3000pa3HOro CoCTosHUM BelectBa. Kpucrammueckue u aMmopdHbIe Tena

99 JIBmxkeHue yacTuil BemectBa. CBsA3b CKOPOCTHU JBIKEHUS YaCTHUIl C TeMIIepaTypoil. BpoyHOBCKOe NBUKEHUE,

| muddyszus

2.3 | CmaunBaHue U KaWJUBSIPHBIC SIBJICHUS

2.4 | TennoBoe paclIMpeHue U CKATHE

2.5 | TennoBoe paBHOBeCHE

2.6 | Bayrpennss sneprus. Pabora u Temonepeada Kak cmoco0bl H3MEHEHHsI BHYTPEHHEH SHEPrin

2.7 | Buapl Temionepenavn: TEMIONPOBOAHOCTD, KOHBEKIIHS, H3TydCHHE
Harpeanue u oxnaxuaenne ten. KommdaecTBo TemoThl. Y enbHas TEMI0EMKOCTS:

2.8 ¢ )

O=cmlt,—1,)
3aKOH COXpaHEHUsI JHEPTHH B TEILIOBBIX MpoIleccax. Y paBHEHUE TEIIOBOrO OanaHca:

2.9
Q1 L Qg +..=0

210 Ucnapenue m koHpaeHcauwus. V3MeHEHHE BHYTPEHHEH SHEPrUM B MPOLECCE HMCHAPEHHS W KOHICHCAIIVH.

' Kunenwne sxuakoctu. VY nenbHas Teriora napoobdpasosanus: L = Q/m

2.11 | BiaxHOCTh BO3IyXa
[MnaBnenne u kpucrammm3anus. M3MeHeHHe BHYTPEHHEH SHEprud NpH IUIABICHHH W KPUCTAJUTH3AIMH.
VYV nenpHas TemioTa IUTaBJICHHUS:

2.12 Q

A==
m

2.13 | BHyTpeHHsIs SHEPTHs CrOpaHus TOILIMBA. Y iebHasl TEIIoTa cropanus tommsa: = Q/m

2.14 | Tlpuniuns! pabothl TermnoBsix asurareneid. KI1J[ Temmosoro nBuraress

215 Ilpaxmuueckue pabomol
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Kon

IIpoBepsieMbIi 3JIEMEHT COIEPKAHUSA

H3mepenne yaenbHOH TeIUIOEMKOCTH METATYECKOT0 IMIMHAPA; KOMNIECTBA TEMJIOTHI, IOTY4eHHOT0 BOIOH
KOMHAaTHOW TemiepaTypbl (DUKCHPOBAHHOW MAaccChl, B KOTOPYIO OIYILEH HarpeThli IWIMHAP; KOIUYecTBa
TEIUIOTHI, OTAAHHOTO HAarpeThIM LWIMHAPOM, IOCIE ONMYCKaHUS €ro B BOAY KOMHATHOH TeMIIepaTyphl;
OTHOCHUTEJIBHON BIQXHOCTH BO3[yXa; YICIBHOM TEIUIOTHI ILTaBJICHHUS Jbaa. MccnenoBaHne H3MEHCHHS
TeMIepaTypbl BOJBI IPU Pa3IMYHBIX YCIOBUSX; ABJIEHUS TEIIOOOMEHA IPU CMELIMBAHUHU XOIOAHOM U ropstueit
BOJIBI; TTPOIIeCCa HCIapeHust

Dusuueckue s61eHUs 8 npupode: IMMOBEPXHOCTHOC HATAXKCHUE U KATUJUIIPHBIC ABJICHUS B IIPUPOAEC, KPHUCTaJJIbI

2.16 | B mpupoze, uanydenue CoJHIla, 3aMep3aHre BOAOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHes,
CHera
Texnuueckue ycmpoiicmea: KauJUIPbl, MPUMEPBI HCIIOIb30BAaHUS KPUCTAJLIOB, YKUJKOCTHBIH TEPMOMETD,
2.17 | maTduk Temreparypbl, TEPMOC, CHCTEeMa OTOIUICHUS JJOMOB, THTPOMETPHI, TICUXPOMETp, MapoBas TypOWHa,
JIBUTATENIb BHYTPEHHETO CrOpaHus
3 DJIEKTPOMAT'HUTHBIE ABJIEHUS
3.1 | DOnekrpusanms Tein. J[Ba BUga SIEKTPHUECKUX 3apsI0B
3.2 Bzaumonerictue 3apsikeHHBIX Tell. 3akoH Kynona
3.3 | 3akoH coxpaHeHHUsI ANESKTPUUECKOro 3apsjia
34 Dnexrpudeckoe mose. Hanpssk€HHOCTh 3JIEKTpUYEcKOro moiisi. [IpHHIUN CyMmeprno3ulud DISKTPUYECKUX
' rosiel (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenu anexkrpuueckux 3apsaa0B. JlelicTBUE 3MEKTPUUYECKOr 0 MOJIsl Ha 3eKTpuueckue 3apsiabl. [IpoBoaHuKN
' U IUDIEKTPUKH
[TocrostHHBIN MeKTprdecknid TOK. [leticTBust anexTpruyeckoro Toka. Cnina Toka. Hampsikxenue.
3.6
I=qg/t ,U=A/
DNEeKTpUYECKOe COMPOTUBIICHHE. Y IETBHOE JIEKTPUUECKOE COMTPOTUBIICHUE:
3.7
R = pl/S
3.8 3akon Oma st yaacrka snekrpuyeckoit nenu: | = U/R
[MocnenoBarensHOE COEAMHEHUE TIPOBOTHUKOB:
1, =1, U=U,+U,. R=R, +R,
3.9 | IlapamnemsHOE coenMHEHNE TPOBOJHUKOB PABHOTO COIPOTHBIICHHS:
R
U=UyI=L+L;R=2}.
CMelIaHHbIe COSAMHCHHS TPOBOIHUKOB
3.10 | PabGora u momHOCTB dnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxoyms — Jlenna:
3.11 3
O=I"-R-t
3.12 | Omsir Dpcrena. MarHuTHOE TOJIE MPSIMOro MPOBOJHKUKA ¢ TOKOM. JIMHIYM MarHUTHOW MHIIYKITUU
3.13 | MarauTHOe moJie MOCTOSHHOr0 MarHuTa. B3anmMo1efiCTBHE MOCTOSTHHBIX MATHUTOB
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3.14 | JlelicTBHe MarHUTHOTO IIOJIS1 HAa ITPOBOJTHUK C TOKOM
3.15 | Oneirel @apajes. SAneHue snekrpoMarauTHOW HHAYKIUH. [TpaBuio Jlenna
Ilpaxmuueckue pabomoi
HsMepeHne OBIEKTPUYECKOrO CONMPOTHUBJICHUS PE3UCTOPa; MOIIHOCTH JJICKTPUYECKOr0 TOKa; pPaboThI
ANEKTPUYECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3ZHHKAIOIIETO B IPOBOAHHUKE (PE3UCTOPHI, JIAMIIOYKA), OT
3.16 HAMPsHKCHUST Ha KOHIIAX MPOBOJHHKA; 3aBUCHMOCTH COIPOTHBICHUS OT JJIMHBI IPOBOJHHKA, IUIOMIAAH €ro
MOMEPEYHOr0 CEUSHUS U YICILHOTO CONPOTUBIICHHUS.
[IpoBepka mpaBuia IS JICKTPUICCKOTO HAMPSHKEHUS TIPU TIOCIEA0BATEIIEHOM COCJIMHEHUY TPOBOJIHUKOB;
MpaBUja JJISI CHUIBI DJIEKTPHUYECKOTO TOKA TPH MapaUIeIbHOM COCITUHEHHH ITPOBOIHUKOB (PE3UCTOPHI H
JIAMITOYKA)
317 Qu3suyeckue A61eHUs 6 NpUpoOe. IINEKTPUUECKHE SIBICHHUS B aTMOc(epe, JIEKTPUIECTBO JKUBBIX OPraHU3MOB,
' MarHuTHOE 1oje 3eMiu, qpeiid Moo CcoB, pojlh MAarHUTHOTO TTOJIS IS )KU3HU Ha 3eMile, TIOISIPHOE CHSIHUE
Texnuueckue ycmpoiicmea: MEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CAETYUK SITEKTPUUECKOH SHEPrHH,
3.18 | ameKTpOOCBETUTENBHEIE MNPUOOPHI, HAarpeBaTeNbHBIC JJIEKTPONPHOOPHI  (IPHUMEPHI), AJIEKTPHYECKH e
MPEJOXPaHUTEIH, HIIEKTPOMArHUT, SIEKTPOJBUTATENb TOCTOSIHHOTO TOKA, TeHEPaTOpP MOCTOSHHOT'O TOKa
3.19 | DnekrpomarauTHbIe BoJHBI. [lIKkana 3JeKTpoMarHUTHBIX BOJIH
3.20 | JlyueBast Mogenb cBeTa. IIpsIMONMHEHHOE pacIpOCTpaHCHUE CBETA
3.21 | 3akoH orpaxeHus ceta. [lmockoe 3epkaio
3.22 | Ilpenomienue cBeTa. 3aKOH NPEIOMIICHUS CBETA
3.23 | lucnepcus cera
3.24 | Jlunza. Xox ny4edt B iun3e. DokycHOe paccrosiaue JuH3bl. Ontudeckas cuia auassl: D = 1/F
3.25 | I'ma3 xak onTuyeckas cucreMa. OnTHyeckue npruodopsl
Ipaxmuueckue pabomoi
WzmepeHue onTuyeckoll cuibl cobuparoiield JUH3BL, (POKYCHOTO paccTosHUS cOOMparoleid JIMH3BI (110
CBOHCTBY paBEHCTBA pa3MepOB MpeaMeTa U N300 paKeH s, KOra IpeAMeT pacloiokeH B JBOMHOM (okyce),
3.26 | mokasarens MpeIoMJICHHS CTEKIIA.
HccnenoBanue cBolicTBa HM300paKEHHUs, IMOJYYEHHOIO C TIOMOINBIO COOHMpAIONIed JMH3BI, W3MEHEHUS
(OKYCHOT'O PACCTOSIHUS IBYX CIIOKCHHBIX JIMH3; 3aBUCHMOCTH YTJia MPEIOMIICHHS CBETOBOTO Jiyda OT yIiia
TaJcHNS Ha TPAHHUIIE «BO3IYX — CTEKIIO)
307 Qusuyeckue sgrenus 6 npupode: 3atmennst Connua u JIyHbl, IBeTa Tel, ONTUYECKHUE SBJICHUS B aTMocdepe
' (uBeT Heba, pedpakius, paayra, MUPaK)
3.28 | Texnuueckue ycmpoticmea: 09KA, HEPHCKOI, (hOTOAMIAPAT, ONTHIESCKHE CBETOBOJIBI
4 KBAHTOBGIE SABJIEHU S
4.1 | PagmoaktuBHOCTH. Anb(a-, OeTa-, ramma-u3nydenus. Peakiuu ansda-u 6era-pacnaga
4.2 | Onsirsel Pesepdopna no paccesiuio anbga-dacrurl. [lnanerapHas Mogens atoma
43 CocraB aroMHoro sipa. M3oronsl
4.4 | llepuox nonypacmnaga aTOMHBIX siiep
4.5 | SnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apSA0BOr0 H MaCCOBOTO YHCEIT
46 Qusuueckue sA61eHUA 8 NPUPOOe. eCTECTBEHHBIN PaJHOAKTHBHBIM (OH, KOCMUYECKHE JIYIH, PaIHoaKTHBHOE

H3JIY4YCHHUEC IPUPOAHBIX MUHEPAJIOB, JieficTBre PpaaArOaKTUBHBIX I/ISJ'IyLICHI/Iﬁ Ha OpraHu3M 4Y€JIOBCKa
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47 | Texnuueckue  yempoiicmea: CIEKTpOCKON, MHAUBUAYATBHBI fi03UMETp, Kavepa Buibcona, suiepuas
' SHEpreTHKa
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