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MMOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3uKe Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBJI€HA HAa OCHOBE IOJIOKEHUH U
TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS Ha 0a30BOM ypOBHE OCHOBHOW OOpa30BaTEIbHOW MPOTrpaMMbl, MPEICTABIECHHBIX B
dI'OC 000, a Takxe ¢ yu€rom (denepabHON paboueii mporpaMmbl BocuTaHus u KoHIIENIUK MpernoaBanus yaeOHOTO
npeaMera «duzukay.

ConepxaHue mporpaMMbl 1O (PU3MKE HAMpaBlIeHO HAa (POPMHUPOBAHUE ECTECTBEHHOHAYYHOW T'PaMOTHOCTHU
OOy4YaroIIMXCsl ¥ OpraHU3alMI0 U3y4deHUs: (PU3UKU Ha JEATEeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe yIUTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mpenmera B peanuzauuu TpeOoBanuii PI'OC OOO K mMjuaHUpPyEeMbIM JIMYHOCTHBIM U
MeTanpeIMETHBIM PE3yJIbTaTaM O0yUeHHUs, a TAKKE MEKITPEAMETHBIC CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMUs.

[Iporpamma mo (u3MKe yCTaHABIMBAET paclpeeseHre ydeOHOro mMaTepualia mo rojaaMm oOydeHus (Mo Kiaccam),
npeayiaraeT MNPUMEPHYIO MOCIEN0BATEIbHOCTh MW3YYEHHUS TEM, OCHOBAHHYI0 Ha JIOTUKE pPa3BUTUS MPEAMETHOTO
coJlep KaHMs ¥ YUETEe BO3PACTHBIX OCOOEHHOCTEHN 00yyaromuxcsl.

[Tporpamma mo ¢usuke pazpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKOW MOMOIIM YYMTENI0 B CO3JaHUU padodeil
IPOrpaMMBbl 10 Y4eOHOMY TIPEIMETY.

®duznka ABISETCA CHCTEMOOOPA3YIOMIMM JJII €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3HYECKHE
3aKOHBI JIEKAT B OCHOBE TPOIECCOB M SIBICHUM, W3Y4aeMbIX XHWMHEH, OHWOJOrvMed, acTpOHOMHEH U (U3UUECKOU
reorpadgueli, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, MPEAOCTaBIsAeT HauOojee siCHble 00pasiibl
IPUMEHEHUS] HAYYHOI'O0 METO/1a MIO3HAHUS, TO €CTh CIIOCO0A MOTYYEHHUsI TOCTOBEPHBIX 3HAHUI O MHpE.

OpHa U3 raaBHBIX 33/1a4 (U3HUECKOr0 00pa3oBaHUsl B CTPYKTYpE OOIIEro 00Opa3oBaHUs COCTOUT B (POPMUPOBAHUU
€CTECTBEHHOHAYYHOI I'PaMOTHOCTH U MHTEpECa K HayKe y 00y4aroluxcsl.

N3yuenne ¢u3ukun Ha 0a30BOM YpOBHE MpEArojaraeT OBJAJCHHUE CIEAYIOIIUMU KOMIIETEHTHOCTSIMH,
XapaKTepU3yIIIMMU €CTECTBEHHOHAYYHYIO TPaMOTHOCTA:

—  HAy4YHO OOBSICHSTH SIBJICHUS,

—  OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

—  HHTEpPHpPETHPOBATH JAHHBIE U UCIIOJIH30BAaTh HAYYHBIE TOKA3aTENbCTBA AJIS OJTYYEHUS BEIBO/IOB.



[enn u3yueHus GU3MKH Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHus ompezeieHsl B KoHuenuuu npenojaBaHus
yueOHoro mpenmera «du3nuka» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickonn deaepannu, peann3yrONuX OCHOBHBIC
o0ureoOpa3zoBaTenbHble MPOrpaMMbl, yTBepkAEHHOU permeHueM Komiermu MunHucTepcTBa mnpocBenieHus Poccuiickoi
®enepanuu (mpotokoit ot 3 aexadpst 2019 r. Ne [TK4BH).

[enun uzydenust Gu3uKu:

—  npuoOpeTeHue HMHTEepeca U CTPEeMJIEHHA OOy4YaroIMXCd K HaydYHOMY HW3YYEHUIO MPUPOJbI, Pa3BUTHE UX
UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

—  pa3BUTHE NPEJICTABICHUN O HAYYHOM METO/I€ TO3HAHUS U POPMUPOBAHUE UCCIIENOBATENHCKOTO OTHOIIECHUS K
OKPYXAIOILUM SIBJICHUSIM;

—  (opmupoBaHME HAy4YHOIO MHUPOBO33PEHUSI KaK pe3ysibTara MU3y4YEHUS OCHOB CTPOCHHUS MAaTepuud M
(yHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

—  (¢opMupoBaHHE MNPEICTaBICHUN O posid (U3UKU JJI Pa3BUTUS APYTUX E€CTECTBEHHBIX HAyK, TEXHUKU WU
TEXHOJIOTUM;

—  pa3BUTHE IPEICTABICHUNA O BO3MOXKHBIX cepax Oyaymeid npopecCuOHAIBHON NEATEIbHOCTH, CBA3aHHOM C
(U3MKOH, MOATOTOBKA K JajbHEHIIeMy 00YUYEHHIO B 3TOM HAIIPaBJICHUU.

JocTmxkeHne 3TUX IIeJie mporpaMMbl MO (PU3MKE Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs 00€CTIEUMBACTCS
pELIEHUEM CIIEAYIONIUX 3aa4:

—  npuoOpeTeHue 3HaHUN O JUCKPETHOM CTPOEHUM BEIECTBA, O MEXaHMYECKHUX, TEIJIOBBIX, DJIEKTPUUYECKHUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

—  npuoOpeTeHHe YMEHHUH ONMCHIBaTh U OOBSICHATh (PU3UUYECKUE SIBJIIEHUS C HCIOJb30BAaHUEM IOJYyUYEHHBIX
3HAHMU;

—  OCBOEHHE METOJOB PELICHUS MPOCTEHIINX PAcUETHBIX 3a/Ja4 C MCIOJIb30BaHUEM (U3UYECKUX MOJENEH,
TBOPYECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

—  pa3BUTHE YMEHHUI HaOIIOJaTh NPHUPOAHBIE SIBICHHWS M BBIIOJHATH OIBITHL, JabOpaTOpHbIE pPadOTHl U
HKCIEPUMEHTAIbHbBIE UCCIIEAOBAHUS C UCIIOIb30BAHUEM U3MEPUTEIBHBIX PUOOPOB;

—  ocBoeHue npueéMOB paboThl ¢ uHpOpMalueld (U3NUECKOro COAEp)KaHUsl, BKJIOYas HWHGOpPMAIUIO O
COBPEMEHHBIX JOCTHKEHUAX (PU3HKHU, aHAIU3 U KPUTHUECKOE OLEHUBAHNE HH(POPMALINN;



—  3HAKOMCTBO co c(epamu npodecCHOHATBHON NeATETbHOCTH, CBSI3aHHBIMU C (DU3UKON, U COBPEMEHHBIMH
TEXHOJIOTUSIMH, OCHOBAaHHBIMH HA JIOCTHXKCHUSIX (PU3NUECKON HAYKH.

Ha usyuenne pusuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO 0011Iero oOpa3oBaHus OTBOAUTCS 238 4dacoB: B 7
KJ1acce — 68 yacoB (2 yaca B HeJelnio), B 8 kiacce — 68 yacoB (2 vyaca B HeAento), B 9 kimacce — 102 yaca (3 gaca B HE/IeMIO).

B cBs3u ¢ kanengapusiM yueOHbIM Tpadukom MBOY OCOII Ne 1 va 2025-2026 yueOHbIi roxu:

B 7 «A» Kkiacce - 66 gacoB. VM3yueHue nporpaMMHOTO MaTepualia MPOUCXOAUT 3a CUET YIUIOTHEHUS COJAEPKaHUS U
00bEIMHEHUSI YPOKOB «3aKOH COXPaHEHUS MEXAaHUYECKON SHEPTUU U «Y POK-IKCIIEPUMEHT 10 TeME « IKCIEPUMEHTAIIBHOE
ofpezeieHre U3MEHEHHs] KUHETUYECKOW M MOTEHLIUAIbHON YHEPTUU MPU CKAaThIBAHUM TeJla MO HAKIOHHOW IJIOCKOCTH,
«Pe3epBHBIN ypok. Pabora ¢ Tekcramu 1o teme «MexaHnueckoe JBHkeHne» u «Pe3zepBHbIi ypok. Pabora ¢ TekcTtamu 1o
teme «Pabora. MoiHOCTh. DHEpTUY;

B 8 «b», 8 «B» kiaccax — 67 uvacoB. M3yyeHue mporpaMMHOro maTepuajia MPOUCXOJUT 3a CUET YIJIOTHEHHS
conep>kaHus U 00beauHEHUs1 ypokoB «Pe3epBHbIil ypok. Pabora ¢ Tekctamu o Teme «TeruoBbie siBieHus» U «Pe3epBHbIN
ypok. Pabota ¢ Tekctamu no teMe «MarHuTHbIE SIBICHUS;

B 9 «A» kiacce — 101 gac. M3ydyeHne nporpaMMHOI0 Marepuaia MpOUCXOANT 3a CUET YILUIOTHEHHUS CONEPKAHUS U
o0venuHeHus: ypokoB «lloBropenue, o6o0menue. Pabora ¢ Tekcramu mo teme «CBeToBbie siBIeHUs», «lloBTOpeHue,
o0o6menue. Pabora ¢ Tekctamu 1o TeMe «KBaHTOBas U siiepHast pusnkay;

B 9 «b» knacce — 100 yacoB. M3yueHne nporpaMMHOI0 MaTepuasa MPOUCXOJNT 3a CUET YIJIOTHEHUS COJIepKaHUs U
o0beauHeHus: ypokoB «lloBTopenue, ob6oOmenue. Pabora ¢ Tekcramu Mo TemMe «3aKOHBI COXPAHEHHS B MEXaHUKEY,
«IToBTopenue, 0600menune. Padbora ¢ Tekcramu no teme «Konedanust u BonHbl», «lloBTOpeHue, o6obmenue. Pabora ¢
TekcTamu 1o TeMe «CBeToBbIE siBNIeHUs», «[loBTOpenue, 06o6menue. Pabora ¢ Tekctamu o teMe «KBaHTOBas U siepHas
buznkay;

B 9 «B» knacce — 101 vac. M3yyeHue nmporpaMMHOro Marepuasna MPOUCXOJUT 3a CUET YIUIOTHEHUS COAEpkKaHUS U
o0beauHenus: ypokoB «IloBropenue, o6o0menue. Pabora ¢ Tekcramu no teme «CBeToBbie siBIeHUs», «lloBTOpeHue,
00o01enue. Pabora ¢ Tekcramu no teme «KBaHTOBad U AepHas GU3NKay;

@opMBbI TEKYILIETO KOHTPOJIS:



— YCTHBI KOHTPOJIb: OTBET HA IMOCTAaBJIEHHBIM BOIPOC, PA3BEPHYTHIM OTBET MO 3aJaHHOM TEME; YCTHOE
coob1IeHune (OKIaa) 1Mo N30paHHOM TeMe; KOMMEHTHUPOBaHKE (aHAJIN3) yUeOHBIX CUTYaIluil; 3amuTa pedepara, MpoeKTa
(TBOpUECKOil paboThI);

—  THCbMEHHBIH KOHTPOJb: YNPa)XHEHHS, KOHTPOJIbHBIC, CAMOCTOATEIbHBIC, JTA0OPATOPHBIE M MPAKTHYECKUE
paboThl, pelleHue 3ajJad C 3allMChi0 PEIICHUS; BBINOJIHEHWE TECTOB; OLICHWBAHWE NMHUCbMEHHOM aoMaliHe paboThl;
CO3/1aHHE TIPE3CHTALINU U IPYTUE BUABI padOT, pe3yIbTaThl KOTOPHIX MPEICTABISIOTCS B TUCHbMEHHOM (HATJISITHOM) BH/IE.

[Ipennaraemsplii B mporpamme no (Qu3uKe nepeueHb J1a00paTOpHBIX pabOT M ONBITOB HOCUT PEKOMEHAATEIbHBIN
XapakTep, YUUTENb JAeNIaeT BIOOP MPOBEIECHUS TA0OPATOPHBIX Pa0OT U ONBITOB C YUETOM MHIUBUIYAIbHBIX OCOOCHHOCTEN
00yJaronuxcs, CIUCcKa SKCIIEPUMEHTANBHBIX 3aJaHHi, TPeJIaraéMbIX B paMKaX OCHOBHOT'O TOCYJapCTBEHHOTO dK3aMeHa
1o Gpu3MKe.



COJEPXAHME OBYYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOIIET0 MUPA.

®usuka — HayKa o npupoje. SBneHus npupoasl. GU3NUECKUE SABICHUS: MEXaHUYECKUE, TEIUIOBBIE, DIEKTPUUYECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusndeckre BenWUHMHBL M3Mmepenue ¢Gu3umyeckux BenuduH. Dusmdeckue npuOopsl. [lorpentHocTs M3MEpEHUH.
MexayHapo/iHasi CUCTEMA €IMHUII.

Kak ¢uzuka u aApyrue €cTeCTBEHHbIE HAyKU U3Y4YalOT MPUPOAY. ECTECTBEHHOHAay4YHBIH METOJl IO3HAHMS:
HaOJII0/IeHHE, TTOCTAaHOBKA HAYYHOI'0 BOIIPOCA, BBIIBHKEHUE THIOTE3, IKCIIEPUMEHT IO IPOBEPKE THIOTE3, 0OBSICHEHUE
HaOM01aeMoro siBjeHus. Onucanue GU3NUeCKUX SIBJICHHUMN C TOMOIIbIO MOJIEIeH.

Jlemoncmpayuu.
1. MexaHuuecKue, TEII0OBbIE, JIEKTPUIYECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
2. dusnueckue NpuodoOpsl U MPONEAYpPa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U ITU(POBBIM ITPUOOPOM.

Jlabopamophwvie pabomwl u onvimol.
OnpeseneHue 1EeHbl JeIeHUs Kbl U3MEPUTEIBLHOTO MPUOopa.
N3mepenne paccTosHAMN.
N3mepenue 06bEMa KUIKOCTH U TBEPAOTO TEIA.
Ornpenenenue pa3mMepoB MalbIX TEN.
N3Mepenue TemMmnepaTypbl Ipy HOMOILHU KUJIKOCTHOTO TEPMOMETPA U AaTUUKA TEMIIEPATYPHI.
6. [IpoBeneHne uccnenoBaHus MO MPOBEPKE TUMOTE3BI: JATBHOCTH MOJETA MIapuKa, MYIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIIE, YeM OOJIbIIe BHICOTA MTyCKa.
Pa3znen 2. [lepBoHauanbHbIE CBEIEHUS O CTPOCHUH BEIIECTBA.
CtpoeHue BemecTBa: aTOMbl U MOJIEKYJIbL, X pa3Mepbl. ONBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.
JBmxenune yactull BemiecTBa. CBsSI3b CKOPOCTH JBHXKEHHUSI YACTHI[ C TeMIIEpaTypoil. BpoyHOBCKOE ABUKEHHE,
muddy3us. BzanmoneicTBUe yacTUIl BEIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.
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ArperatHble COCTOSHUSI BELIECTBA: CTPOCHHUE Ia30B, KUAKOCTEH U TBEPIBIX (KpUCTANIMYECKUX) Ten. B3anMocBsa3b
MEX]ly CBOMCTBAMU BEIIECTB B PA3HbIX arperaTHbIX COCTOSHUSIX U UX aTOMHOMOJIEKYJSIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUN BOJBI.

Jlemoncmpayuu.

1. HaGnronenne OpoyHOBCKOTO JIBHKECHHUS.

2. Habmonenune nuddysuu.

3. HaGmronenue siBieHuil, OObSICHSIIOMUXCS MPUTSHKECHUEM WIIH OTTATKUBAHUEM YaCTHI] BEIIECTRA.
JlabopamopHvie pabomwl u onvimol.

1. OueHka quaMeTpa aToMa METOJIOM PSZIOB (C UCTIONIb30BaHUEM (oTorpaduii).

2. OMnbITHI 110 HAOTIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OMBITHI TT0 OOHAPYKEHUIO TEHCTBUS CHJT MOJICKYJISIPHOTO MPUTSIKCHUS.

Paznen 3. JIBmkeHne U B3aUMOJICHCTBHE TEII.

MexaHnnueckoe nBuxeHue. PaBHOMepHOe W HepaBHOMepHoe aBmxkeHue. Ckopoctb. CpenHsiss CKOpOCTh MpH
HEPAaBHOMEPHOM JIBMKECHUU. Pacyér myTtr U BpeMEHU JBHKEHUS.

SBnenne uvHepuuH. 3aKOH HMHEpUUU. B3ammopaeilcTBHE Ten Kak NMPUYMHA W3MEHEHHS] CKOPOCTH JIBMOKEHUS TeI.
Macca kak mepa uHeptHocTH Tena. [LnoTHocTh BemiecTBa. CBsA3b MIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIE 00BEMA
BEILIECTBA.

Cuita Kak XapakTepucTUKa B3aumonaercTBus Ten. Cuia ynpyroctu u 3akoH ['yka. M3MepeHue cuibl ¢ IOMOIIBIO
IWHAMOMETpa. SBiieHUE TAroTeHus U cwia Tsokectu. Cuiia TshkecTH Ha Apyrux IwiaHerax. Bec Ttena. HeBecoMocTs.
CroxeHue Cuil, HallpaBJICHHBIX 110 OJAHOU npsamoil. PaBHoaelicTBytomas cuil. Cuna TpeHusi. TpeHue CKOJIbKEHHS U TPEHUE
nokosi. TpeHue B Ipupoie U TEXHUKE.

Jlemoncmpayuu.

HalGntonenne MmexaHnueckoro JIBIKEHUS TeTa.

N3mepenune ckopocTH MPSMOJIMHEMHOTO JBUKEHUS.
HaGmronenue siBjeHUST HHEPIIMH.

Habmronenne naMeHeHrs CKOpOCTH MPU B3aUMOJICUCTBUU TEI.
CpaBHeHHEe Macc Mo B3aUMOJICUCTBUIO TEIL.

CroxeHue cuJjl, HallpaBJICHHBIX 11O OJTHOW MPSMOM.
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JlabopamopHvie pabomwl u onwvimol.

1. OrmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIOKCHHUS (IIapUKa B JKHIAKOCTH, MOJIETH DJIEKTPUYECKOTO
aBTOMOOWJIS M TakK Jiajiee).

2. Ompenenenre CpeIHe CKOPOCTH CKOJBKEHUS OpyCcKa WIIH IapyuKa TT0 HAKJIOHHOM TIOCKOCTH.

3. OrnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTsDKEHUS (e opMaliii) Npy>KHHBI OT MPUI0KESHHON CHITHL.

5. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCHMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT Beca Telda M XapakTepa

COITPUKACAIOLINXCs TIOBEPXHOCTEM.

Pasnen 4. /laBiieHne TBEPABIX TEIN, )KUJIKOCTEN U TA30B.

Hasnenue. CriocoObl yMEHBIICHUS W yBEJIMYEHUS NaBiieHus. JlaBneHue ra3a. 3aBUCHMOCThH JaBJICHUS Ta3a OT
o0béMa, TemniepaTypsl. [lepenaya naBiaeHus TBEPABIMU TEJIAMHU, JKUJIKOCTAMHU U razaMu. 3akoH [lackans. [THeBMaTuueckue
MaIIuHbl. 3aBUCUMOCTh JaBJICHUS JKUIKOCTH OT rayOunbl. ['mapocrarnyeckuii mapanokc. CooOmiarommecs COCYbI.
I'mppaBinueckre MEXaHU3MBI.

Atmocdepa 3emnu u atmMocpepHoe napieHue. [IpuunHBI CyliecTBOBaHMS BO3AYIIHONM 000704Kkd 3eMiau. OmnbIT
Toppuuemu. M3mepenne arMocepHOro NaBlieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUS OT BBICOTHI HaJ[ YPOBHEM
Mopst. [Tpubops! aiis usMepeHust atMochepHOTo JaBJICHHUS.

[elicTBUE KUJIKOCTH U Tra3a Ha MOrPYKEHHOE B HUX TeN0. BelTankuBaromnas (apxuMe0Ba) cuia. 3akoH Apxumesa.
[LtaBanue Ten. Bo3ayxoruiaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTb JAaBJIEHUS ra3a OT TEMIEPATYPHI.

[Tepenava gaBiieHUs KUJIKOCTHIO U Ta30M.

CooOmatomuecs cocyibl.

['mopaBnuueckuit pecc.

[IposiBnienue neicTBUs aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BHITAIKUBAIONIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCcTU Tea U MIIOTHOCTU KUIAKOCTH.
PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

8. VY ciioBue IU1aBaHus TEJ: UIABAHUE WIM MTOTPYKEHUE TENl B 3aBUCHUMOCTH OT COOTHOILIEHUS IUIOTHOCTEN Tela U
YKUAJIKOCTH.

N o u bk wnNRE



JlabopamopHvie pabomwl u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJie OT 00bEMa MOrpyKEHHOMN B )KUJKOCTh YaCTH TeJa.

2. OnpeneneHne BHITAIKUBAIOIIEH CHIIbI, IEHCTBYIOLIEH Ha TEIIO, OIPYKEHHOE B )KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAOLIEH CHJIBI, IEUCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MaCChI TEJA.

4. OnpITHI, 1EMOHCTPUPYIOUIME 3aBUCHMOCTD BBITAJIKMBAIOLIEH CHJIBI, AEHCTBYIOIIEH HA TEIO B JKUIKOCTH, OT
00BEMa MOrpyKEHHON B )KUIKOCTh YACTH T€Ja U OT IUIOTHOCTH >KUJIKOCTH.

5. KonctpynpoBanue apeoMerpa Uiy KOHCTPYUPOBAHUE JIOAKU U OIIPEAEIeHUE €€ IPy30I0IbEMHOCTH.

Paznen 5. PaboTta u MOIHOCTh. DHEprusl.

Mexanudeckast padota. MOITHOCTb.

[TpocTeie MexaHU3MBI: phlyar, OJ0K, HaKJIOHHAs MIockocTh. [IpaBmiio paBHoBecus peiuara. [Ipumenenue npasuia
paBHOBecHs pbluara K 05oky. «3onotoe npaBuino» Mmexanuku. KIT/I npocTeix Mmexanu3zMoB. [IpocTbie MEXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckas sHeprusa. Kunerndeckas M nmoreHuManbHas 3Heprus. IIpeBpaiieHre OJHOrO BHJAa MEXaHUYECKOMH
SHEPI'UM B APYroM. 3aKOH COXPAHEHUS DHEPTUH B MEXAHUKE.

Jlemoncmpayuu.

1. [Tpumeps! TPOCTHIX MEXaHU3MOB.

Jlabopamophwvie pabomwi u onvimol.

1. Ornpenenenue pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBWKCHHUH TeJla 10 TOPU30HTATBLHON TOBEPXHOCTH.
2. UccnenoBanue ycnoBuii paBHOBECHS pblyara.

3. N3mepenue KIIJ[ HaKJIIOHHOW INTOCKOCTH.

4. N3yuenne 3akoHa COXpaHEHUSI MEXaHUYECKOW SHEPTHUH.

8 KIIACC

Pa3nen 6. TerioBrle SBJICHUS.
OCHOBHbBIE€ TIOJIOXKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUs BellecTBa. Macca U pa3Mepbl aTOMOB U
MoJieKyJl. OTBIThI, TOATBEPAKIAIOIIME OCHOBHBIE MTOJIOKEHUS MOJICKYIIPHOKHHETUYECKON TEOPUH.
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Mopenu TBEPAOro, KUIKOTO W Tra3000pa3HOro0 COCTOSIHUM BemlecTBa. Kpucramnudyeckue U amopdHbie Tena.
OObsicHEHHE CBOMCTB Ta30B, KHUAKOCTEH W TBEPIBIX TEJT HA OCHOBE IMOJOKEHUW MOJICKYJISPHO-KUHETHUECKOU TEOPHH.
CmaunBaHM€e U KalWUISIPHBIE sIBJICHUS. TemIoBOe paclIMpeHUe U CKaTHUE.

Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCThIO TEIUIOBOT'O JABUXKEHUS YacTull. BHyTpeHHss sHeprus. CriocoOs
U3MEHEHHsI BHYTPEHHEW JHEpPruM: TEeIulonepeaadya W coBeplieHue padboTel. Buasl Temnonepenayu: TEMIONPOBOIHOCTD,
KOHBEKIHUS, U3ITYYEHHUE.

KonnyecTBo TemioTel. YienbHas TEIUIOEMKOCTh BellecTBa. 1eImIooOMEH W TEINIOBOE paBHOBECHE. YpaBHEHHUE
TerioBoro Oamanca. IlnaBineHue u OTBep/ieBaHME KPUCTAUIMUECKUX BEIIECTB. YAeNbHas TEIUIOTAa IUIABJICHHUS.
[TapooOpazoBanue u kouaeHcauus. Mcnapenue. Kumenue. VYnaenbHas Temiora mnapooOpa3oBaHusi. 3aBUCHUMOCTD
TEeMIIepaTyphl KUTIEHUSI OT aTMOC(EPHOTO JaBICHUS.

BnaxHocTh BO3yxa.

DHeprus TOIUIMBA. Y JIeJbHas TEIIOTa CTOPAHUSL.

[Mpuniuner pabotel TerioBbix npurareneit KIIJ| rtemmoBoro nBurarens. TermsoBble ABUTATeNd W 3allUTa
OKPYXaKIIEH CPEIbL.

3aKOH COXpaHEHUS U MPEBPAILECHUS YHEPTUH B TEIUIOBBIX MPOLECCAX.

Jlemoncmpayuu.

Habmonenue OpoyHOBCKOTO IBH)KEHUSI.

Habmonenne nuddysun.

Habmronenue siBneHuii cMauMBaHUs U KaMWIISPHBIX SIBJICHUU.

HaGntonenue TemioBoro pacuvpeHus Tei.

N3MeHenue naBieHus raza npu U3MEHEHUU 00bEMa U HAarPEBAaHUU WIIH OXJIKICHUM.
[IpaBuiia u3MepeHus TeMepaTypsbl.

Bunsl Termonepenaum.

OxutaxxaeHue npu COBEPIIEHUHN padoTHI.

HarpeBanue npu coBepiieHr# paboThl BHEITHUMHU CHUIIAMH.

W O Nk WD

10. CpaBHeHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.
11. HaOnronenne xkumneHus.
12.  HaOnroneHue mocTosHCTBA TEMITEpaTyphl MPH TIJIaBJICHUH.
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13. Moaenu TeIIOBBIX JABUTATEICH.
Jlabopamophwvie pabomwl u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHMUS.

2. OMnbITHI 11O BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnbIThI 10 HAOIIOASHUIO TEIJIOBOI'O PACILIUPEHUS Ia30B, JKUAKOCTENH U TBEPBIX Tell.

4. Omnpenenenre AaBieHUs BO3yXa B OaJUIOHE IIIIPULIA.

5. OnbIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JABJICHUS BO3AYyXa OT €ro 00bEMa U HArpeBaHUs WU OXJIAXKIACHHUSL.

6. IIpoBepka runoressl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJOMKA XKHUAKOCTH B TEPMOMETPUYECKON TpyOKe OT
TEeMIIEpaTypBhl.

7. Habumronienue usmeHeHus: BHyTpEHHEW SHEPTUM Tela B pe3ysibTaTe TeIuionepeau u paboThl BHEIIHUX CHJL.

8. UccnenoBanue siBieHus TEI000MEHA MPU CMEUIMBAHUU XOJIOIHON U TOPSIYEH BOJIBI.

9. Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOHM MpU TEIUIOOOMEHE C HarpeThiM METaInYeCKUM
LWINHIPOM.

10.  OmnpenesieHUE yAETbHON TEINIOEMKOCTH BELIECTBA.

11.  MccnenoBaHue mpoiiecca UCIapeHusl.

12.  OmnpeneneHrue OTHOCUTENBLHOW BIQXKHOCTH BO3yXa.

13.  OmnpenenieHue yaeIbHON TEIJIOTHI IUIABJICHUS JIbJA.

Paznien 7. DyeKTpUUECKHUE U MATHUTHBIE SIBIICHUS.

OnekTpu3auus Ten. [[Ba pona 3ieKTpUYECKUX 3apsloB. BzauMopencTBHe 3apsbKeHHbIX Tenl. 3akoH Kyrnona
(3aBUCHMOCTH CHJIBI B3aUMOJICUCTBUS 3aPSHKEHHBIX TEJ OT BETUYHMHBI 3apSAI0OB U PACCTOSHUS MEXKY T€TIaMu).

Dnektpuueckoe nojie. Hanpsok€HHOCTh AnekTpudeckoro mnoss. [IpuHIun cynepno3uiuu dIeKTpUYecKuX moyien (Ha
Ka4eCTBEHHOM YPOBHE).

Hocurenu »s51eKTpUUECKUX 3apsjoB. DJIEMEHTapHBIN 3yieKTpuueckuil 3apsia. CtpoeHue aroma. [IpoBogHuku u
JIUBJICKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsa.

DJIEKTPUUYECKUM TOK. Y CJIOBUSI CYIIECTBOBAHUS DJICKTPUUECKOTO TOKA. MICTOYHMKHM MOCTOSHHOTO TOKa. JlercTBus
AJIEKTPUYECKOr0 TOKa (TEMI0BOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUNM TOK B )KUIKOCTAX U ra3ax.
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Onekrtpuueckasds nenb. Cwia Toka. OleKTpuueckoe HampsbkeHue. CONpOTUBIEHHE NPOBOJHMKA. Y IETBHOE
CONpOTHUBJIEHUE BemecTBa. 3akoH Owma g ywactka nenu. IlocienoBarenbHOe W MapajuIeIbHOE COEIUHEHUE
IIPOBOJITHUKOB.

PaGota u MOIIHOCTH 3JEKTPUYECKOTrO TOKa. 3akoH Jxoyms—JleHma. OnexTpuueckue menw W TOTPeOUTENH
ANEKTpUUECKOM SHeprun B ObITy. KopoTkoe 3aMbikaHue.

[TocTosHHBIE MarHuThl. B3anmoaencTBre NOCTOSHHBIX MAarHUTOB. MaruuTHoe nosie. MarautHoe nosie 3eMIIM U €ro
3HaYEHHUE NI )KU3HU Ha 3emite. OnbIT Opcrena. MarHuTHOE 1oJI€ 3JIEKTPUYECKOro ToKa. [IpuMeHeHre 31eKTpoOMarauToB
B TEXHHKE. /[elicTBHME MarHUTHOrO MOJSA Ha MPOBOJHUK C TOKOM. DJIEKTPOJBHUraTeNlb IOCTOSHHOIO TOKa. Mcnonp30Banue
ANEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel ®apanes. SIBineHue snekTpoMarHuTHOM uHAYKUMU. IlpaBuno Jlenna. Onextporenepartop. CrocoObl
NOJTYYEHHUSI DJIEKTPUUYECKON SHEPTUU. DJIEKTPOCTAHIIUHA Ha BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPIHH.

Llemoncmpayuu.

1. DIIeKTpHU3aLus TEN.

2. JIBa poia 3JIEKTPUUYECKUX 3apsiI0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
3. Y CTpOUCTBO U JEUCTBUE JJIEKTPOCKOIIA.

4. DIIEKTPOCTATUYECKAST MHAYKIIHS.

5. 3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPs]I0B.

6. [IpOBOHUKM U JUBIIEKTPUKH.

7. MoaenvpoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOTO OIS

8. HcTouHMKM TOCTOSIHHOTO TOKA.

9. JIecTBUSA IEKTPUYECKOrO TOKA.

10.  DJIEKTPUYECKUH TOK B KUJKOCTH.

11.  ['a30BbIN pa3ps.

12.  M3MepeHue CHIIbl TOKa aMIIEPMETPOM.

13.  M3MepeHue 3IeKTPUIECKOrO HAPSIKEHNUS BOJIbTMETPOM.

14.  Peocrtar 1 MarasuH CONpPOTUBIICHUM.

15.  B3ammopencTBUE MOCTOSIHHBIX MarHUTOB.

16.  MopgenupoBaHue HEBO3MOKHOCTHU Pa3AEICHHUs ITOJIIOCOB MarHUTa.



17.
18.
19.
20.
21.
22.
23.
24.
25.
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MoaenvpoBaHue MarHUTHBIX TTOJEH MOCTOSIHHBIX MarHUTOB.

OnbIiT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOTO MOJISI HA TPOBOAHUK C TOKOM.

DJIEKTPOJABUTATENb MTOCTOSHHOTO TOKA.

HccnenoBaHue sSBIEHUS 3JIEKTPOMArHUTHON MHIYKIIWH.

Onbitel apapes.

3aBUCUMOCTH HaIpPaBJIECHUS] MHAYKIIMOHHOT'O TOKA OT YCJIOBHI €ro BO3HUKHOBEHMUSI.
DIIEKTPOreHepaTop MOCTOSTHHOIO TOKA.

JlabopamopHhvie pabomwl u onvimol.

v e W

6.

OnbITHI 110 HAOTIOIEHUIO JEKTPU3ALMH TNl UHAYKIMEN U NPU COPUKOCHOBEHUH.

HccnenoBanne 1eHCTBUS 3JEKTPUUYECKOTO OIS HAa MPOBOJIHUKH U TUAJIEKTPUKH.

COopka 1 npoBepKa paboThI IEKTPUIYECKOM IIEMU MOCTOSHHOTO TOKA.

N3mepeHre u peryampoBaHUe CUIIbI TOKA.

N3mepeHne U peryiampoBaHnie HaIpsKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIbI TOKA, HMAYIIEr0 Yepe3 PpEe3UCTOp, OT COMNPOTHUBICHHS pPE3UCTOpa U

HaIpsHKEHUsT Ha PEe3UCTOpeE.

7.

OHLITLI, ACMOHCTPUPYIOIHUEC 3aBUCHMOCTDb JJICKTPUYCCKOI'O COIIPOTHUBIICHHA IIPOBOAHHMKA OT €TI0 AJINHEI,

rIomaiun mornepeyHoro CCUYCHUA U MaTcpuralia.

8.
9.

10.
11.
12.
13.
14.
15.
16.

[IpoBepka npaBuia CIOKESHHS HANTPSHKEHUH MPHU MTOCIEA0BATEILHOM COSUHEHHH JIByX PE3UCTOPOB.
[TpoBepka mpaBwmiIa I CHITBI TOKA TIPH MapajuieIbHOM COSTUHEHUN PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OrnpeneneHre MOITHOCTH AJIEKTPUIECKOr0 TOKA, BBIJICISIEMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 JIAMITOUKY, OT HApPsOKCHHS Ha HEH.
Onpenenenue KIIJ[ narpeBarerns.

HccnemoBaHre MarHUTHOT'O B3aUMOJICHCTBUS ITOCTOSTHHBIX MarHUTOB.

N3y4yenne MarHuTHOTO OIS TIOCTOSTHHBIX MAarHUTOB TIPY X 00BEMHEHUH U Pa3/ICIICHUN.
HccnenoBanue 1eWCTBHS 3JEKTPUISCKOTO TOKA HA MAarHATHYIO CTPEIIKY.
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17.  OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOJIEMCTBUS KATYIIKU C TOKOM M MarHuTa OT CHJIbI TOKa
Y HaIlIpaBJICHHS TOKA B KaTYILKE.

18.  M3ydeHue AEHCTBHUS MAarHUTHOIO MOJISl HA MPOBOJHUK C TOKOM.

19.  KoHcTpyupoBaHue U U3ydeHue padoThl SJIEKTPOIBUTATEIIS.

20.  U3smepenune KIIJl anexTpoaBUraTenbHON YyCTaHOBKHU.

21.  OnbITEI MO HUCCIEAOBAHUIO SBJICHUS SJIEKTPOMATHUTHOW MHIYKIHH: UCCIEIOBAHUE W3MEHEHUU 3HAUYCHUS U

HaIIpaBJICHUs] UHAYKLIMOHHOIO TOKA.
9 KIIACC

Paznen 8. Mexannueckue siBICHUS.

MexaHnueckoe ABukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOTO IBUKEHUS.
PaBHOMepHOE mnpsAMonuHENHOE nBWXKEHUE. HepaBHOMepHOE mnpsAMONMHENHOE IBWKEeHHE. CpenaHsis W MIHOBEHHAas
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JBUKECHUU.

Yckopenue. PaBHOyCKOpeHHOE TIpsiMOIMHEHOE iBIkeHue. CBoboHoe nagenue. Onbithl [Manues.

PaBHOMEpHOE nBWKEHHE MO OKpYKHOCTH. llepmon m dacrora oOpamenws. JIuHeliHas W yrioBas CKOPOCTH.
[{eHTpOoCTpEMUTENBHOE YCKOPEHHE.

I1epsoiii 3akoH HproTona. Bropoit 3axkon Herotona. Tpernii 3akon Herotona. [IpuHIun cynepno3unuu CUil.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHS CKOJIbKEHHUSI, CUla TPEHUSI TIOKOS, APYTUE BUJIBI TPEHUSL.

Cuna TSOKECTHM M 3aKOH BCEMHUPHOrO TATOTEHUS. YCKOpEHHE CBOOOJHOrO mnajeHus. JIBUKeHUe MIIaHET BOKPYT
Connna. IlepBast kocmMuueckast ckopocTb. HeBeCOMOCTh U IEpErpy3KH.

PaBHOBecue marepuanbHON TOUKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPIIOro Tena ¢ 3aKpeIUIEHHOW OChIO
BpaiieHusi. MomeHnt cuibl. LleHTp TskecTH.

Nmnynbe Tena. U3menenne umnyiibca. IMimynbe cuibl. 3aKOH COXpaHEHUs UMITyJibca. PEaKTUBHOE JIBUKEHUE.

Mexanuueckass pabota ¥ MoIIHOCTh. Pabora cui TspkecTd, ynpyroctd, TpeHus. CBsi3b SHEpPruu U padoThI.
[loreHnmanbHas 3Heprus Tena, MOAHATOrO HAJ IOBEPXHOCTBIO 3eMid. [loTeHnumanpHas SHEpPrus CKATOW IPYKHUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUYECKOUN SHEPTUH. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

Jlemoncmpayuu.

1. HaOmronenne MmexaHn4ecKoro ABUKEHUS Tella OTHOCUTEIBHO PAa3HbIX TEJ OTCUETA.
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CpaBHeHUe MyTel U TPAeKTOPUN JBMKEHUSI OJTHOTO M TOT'O )K€ TeJla OTHOCUTEIBLHO Pa3HbIX TE OTCUETA.
N3MepeHne cKkopoCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JIBUXKEHUSI.

HccnenoBanre npru3HakoB PaBHOYCKOPEHHOI'O JIBUKEHUS.

Habmronenue aBukeHUs Tella Mo OKPY>KHOCTH.

HalGntonenne MexaHW4eCcKux sIBJICHUH, MPOUCXOMASIIUX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM

1N YCKOPCHHOM JABWIKCHHWH OTHOCUTCIILHO KaOWHeTa (1)I/ISI/IKI/I.

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTb YCKOPEHUS TE€NNa OT MAcCChl TeJla U AEUCTBYIOIIEH Ha HETO CHUJIBI.
HaGntonenue paBeHcTBa CUIT IPU B3aUMOJIEUCTBUM TET.

N3mMeHeHue Beca Tena Ipu yCKOPEHHOM JBHKECHUM.

[Iepenaua umiryabca npy B3aMMOACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOJIEUCTBUM TEJl.

CoxpaHeHHe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHue UMITyJIbca MpU a0COIIOTHO YIPYTOM B3aUMOJCHCTBUU.

Habntonenue peakTUBHOT O ABMKEHUSL.

CoxpaHeHre MEXaHUYECKOH SHEPTUU ITPU CBOOOTHOM MaJCHUH.

CoxpaHeHrne MEXaHMYECKON DHEPTUM IPH IBHKEHUU Teja MO IEUCTBUEM NIPYKUHBI.

Jlabopamophwvie pabomwi u onvimol.

v s N

KonctpynpoBaHue TpakTa [uisi pa3roHa U JaJIbHEUIIIEr0 pABHOMEPHOI'O IBMXKEHUS IIAPUKA WITA TEJIEKKHU.
Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WK JBUKEHUS IapuKa 110 HAKJIOHHOMW MIIOCKOCTH.
Ornpenenenue ycKOpeHus Tella pU PaBHOYCKOPEHHOM JIBHXKEHUU 110 HAKJIIOHHOM TJIOCKOCTH.

WccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.
[IpoBepka rumnoTessl: eciid IpU PaBHOYCKOPEHHOM JABM)KCHUH 0€3 HayalbHOM CKOPOCTU MYTH OTHOCSATCS KaK

paa HEYETHBIX qUCCII, TO COOTBCTCTBYIOINUC ITPOMCIKYTKH BPCMCHHU OAWHAKOBEI.

6.

7.
8.
9

HccnenoBanre 3aBUCUMOCTH CHIIBI TPEHUS CKOTBKEHHSI OT CHIIBI HOPMAaJIbHOT'O JTABICHHUS.

Omnpenenenue ko3 uIreHTa TPEHUS CKOIBKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padOTHI CHIIBI TPEHHSI IPU PABHOMEPHOM JIBIKEHUU TeJla TI0 TOPU30HTAIBHOM MOBEPXHOCTH.
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10.  Omnpenenenre paOOThl CHIBI YOPYrOCTH TPU MOIBEME Tpy3a C HCIOIb30BAHUEM HEMOJBIKHOTO U
[IOIBMKHOIO OJIOKOB.

11.  M3ydeHue 3aKOHA COXPAHEHUS SHEPIHUHU.

Paznen 9. Mexanudeckre KoiaeOaHus U BOJHBI.

Konebarensnoe aBuwxeHue. (OCHOBHBIE  XapaKTEPUCTUKH  KOJ€OAHWUW: TEpUOJA, YacTOTa, AaAMIUIUTY/A.
MaremaTudeckuil U NIpy>KUHHBIA MasTHUKU. [IpeBparenre sHepruu npu KoiaedaTebHOM ABUKECHUH.

3aryxaromue kKojaebanus. BeiHyxneHasle konebanus. Pezonanc. Mexanudeckue BoJHBL. CBOHCTBA MEXaHUYECKHUX
BOJH. [Ipo/ionbHBIE M MONEpEeYHbIE€ BOJHBI. J[JIMHA BOJHBI U CKOPOCTh €€ pacmpocTpaHeHUs. MexaHWYeCKHe BOJIHBI B
TBEPAOM TENE, CEUCMUYECKNE BOJIHBI.

3ByK. ' poMKOCTB 3BYKa U BeIcOTa TOHA. OTpakeHue 3Byka. MHGpa3ByK U yIbTpa3ByK.

Jlemoncmpayuu.

1 Hab6monenne konebanuii Tel moj1 AeHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

2 Habmronenne konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3 Ha0ntonenue BoIHYXA€HHBIX KOJIEOAHUI U PE30HAHCA.

4. Pacnpoctpanenrie npooJibHBIX U MONEPEYHBIX BOJH (HA MOZENHN).

5 Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKycTHYECKHI PE30HAHC.

JlabopamopHvie pabomwl u onvimol.

1. OrnpeneneHue 4acTOThI U NMepUojia KojaebaHnii MaTeMaTHYECKOr0 MasiTHHUKA.

2. Omnpenenenre 4acTOThI U Meproia KojaeOaHui NPy KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepUoJia KojeOaHU MOABEIICHHOTO K HUTH Ipy3a OT JJIUHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH TIEpHo/ia KoieOaHUid IPY>KMHHOT'O MasiTHIUKA OT MacChl Tpy3a.

5. [TpoBepka HE3aBUCUMOCTH MEepUOJIa KoJeOaHul rpy3a, MOJBEUIEHHOTO K HUTH, OT MacChl Tpy3a.

6. OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD Ieproa KoiaeOaHUuN MPYKUHHOTO MasgTHUKA OT MAacChl Tpy3a H
KECTKOCTHU MPYKUHBI.

7. N3mepenne yckopeHusi CBOOOJHOTO MaeHHUS.

Paznen 10. DneKTpOMarHuTHOE MOJIE U AIEKTPOMATrHUTHBIE BOIHBI.
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DNEeKTPOMAarHUTHOE  TMoje. DJEeKTpOMarHuTHble BOJHBL. CBOMCTBAa  AJEKTpOMAarHuTHbIX BoiH. [llkana
AJEKTPOMArHUTHBIX BOJIH. VICIIOJIb30BaHKE 3JIEKTPOMATHUTHBIX BOJIH AJISI COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BonHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu.
1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHoBBIE CBOIICTBA CBETA.
Jlabopamophwvie pabomwl u onvimel.
1. N3yyenue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOUJIBHOTO TeedoHa.
Paznen 11. CBeToBbI€C ABICHUS.
JlyueBast Mogenb cBera. Mcrounnku cBera. [IpsMonuneliHoe pacnipocTtpaHeHue ceera. 3arMeHust ConHua u JIyHBIL.
Ortpaxenue cera. [nockoe 3epkano. 3aKOH OTPAKEHUSI CBETA.
[Ipenomiienue cBeta. 3akoH npenomiieHus: cBera. [loHoe BHyTpeHHee oTpakeHue cBeTa. Vcnoib30BaHKUE MOTHOTO
BHYTPEHHET0 OTPAXKEHHUS B ONTUYECKUX CBETOBOJAX.
Jlunza. Xop nydeit B nuHze. OnTudeckas cucrema goroanmnapara, MUKPOCKOIA U Telleckona. [1a3 kak onTudeckas
cucrema. ban3opykocTs U JanbHO30PKOCTb.
Paznoxxenue 6enoro ceetra B criekTp. OnbiTel HetoToHa. CrioXeHue CeKTpaabHbIX IIBETOB. Jucnepcust cBera.
Jlemoncmpayuu.
[IpsAMonuHEHOE pacpOCTPaHEHUE CBETA.
Otpaxenue cBera.
[Tony4yenue n300paxeHuit B MIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKaiax.
[Ipenomiienue cBera.
Onruyueckuii CBETOBO/I.
Xop mydelt B coOuparoleu JuH3e.
Xoq ny4yer B pacCEenBaroIIE! JINH3E.
[Tomy4yenue n300paxeHuii ¢ TOMOIIBIO JINH3.
[Ipunuun aeiictBus oToanmnapara, MUKpOCKONA U TEJIECKOIIA.
Mogensp rnasa.
Paznoxenue 6enoro cBera B CIEKTP.

L 0o N U R WDNRE
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[Tomyuyenue 6enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophwvie pabomwl u onvimol.

1.
2.
3.

CTCKIIO».

4.
5.
6.
7.

HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXXEHUsI CBETOBOTO Jiyda OT yrija MaJIeHusl.
N3yyeHue xapakTepucTuK U300paxKeHusl IpeIMETa B INIOCKOM 3epKajie.
HccnenoBanre 3aBUCUMOCTH yIUIa MPEJIOMIICHHS CBETOBOIO JIy4a OT yIJIa NMAJEHUS Ha TPAHUIE «BO3AYX—

[Tonydenne n300pakeHUH C TTOMOIIBIO COOMPAIOIICH JTMH3BI.

Omnpenenenre (OKYCHOTO PaCCTOSHUS M ONTHYCCKOW CHITBI COOMPAFOIICH JIMH3HI.

OMBITHI TTO PA3JIOKEHUIO OEIOTO CBETA B CTIICKT).

OMBITHI IO BOCTIPUSITHIO IIBETA MPEAMETOB MPU UX HAOIIOJICHUH Yyepe3 [IBETOBbIC (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBIICHUSL.

Omnwitel Pesepdopna u mnanerapHas momens aroma. Mogjens atoma bopa. Hcmyckanue W TMOTJIONMIEHHE CBETa
atomoM. KBaHThbI. JInHEWYaThIe CIEKTPHI.

PannoaktuBHOCTh. Albda, Oera- u ramma-usnydeHus. CTpoeHue aToMHoro sjpa. HykioHHass Moziens aTOMHOTO
saapa. M3oromnsl. PagnoaktuBusie npespamenus. [lepron nomypacmnana aTOMHBIX sIIED.

SnepHble peakuun. 3aKOHbI COXPAHEHUS 3apsAI0BOTO U MACCOBOIO YHCEN. DHEPrus CBSA3M aTOMHBIX sAnep. CBs3b
Macchl U sHepruu. Peakiuu cunresa u aenenus auep. Mcrounuku sueprun CoJiHIa U 3BE3].

SnepHas sHepreTuka. [[elicTBUs paguOaKTUBHBIX U3TyYECHUN HA )KUBBIE OPTraHU3MBI.

Jlemoncmpayuu.

1
2
3.
4
5
6.

CnekTpbl U3JTy4EHHUS U TTOTJIONICHMUS.

CrexTpsl pa3IudyHbIX a30B.

CnekTtp Bogopo/a.

Hab6monenue TpekoB B kamepe Buibcona.

Pabora cuérunka HOHU3UPYIOUIUX U3ITYyYCHUH.

Peructpanus uzinyueHus: IpUPOIHBIX MUHEPAIOB U MTPOAYKTOB.

JlabopamopHvie pabomwl u onvimol.

1.
2

Habnronenue CruiomHbIX ¥ JIMHENYAThIX CIEKTPOB U3ITYYEHUS.
WccnenoBanue TPEKOB: U3MEPEHUE YHEPTUHU YACTUIIBI IO TOPMO3HOMY TyTH (110 poTorpadusim).
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3. N3mepenne paanoakTUBHOTO (DOHA.

[ToBTOpUTETHHO-0000IIAIOIINNA MOTYJT.

[ToBTOpUTENBHO-0000MAIOMIMKA  MOAYJIb MpeAHa3HAYeH Uil CHUCTeMaTH3aluh U O00O0OIIEHUs MPeIMETHOTO
COZIep KaHMS U OTbBITA JIEATEILHOCTH, MPUOOPETEHHOTO MPU U3YYEHUHU BCETO Kypca (PU3WKH, a TaKXKe JJIs TOATOTOBKHU K
OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMeHY 10 (pU3UKe I 00yJaronuxcsi, BBIOPaBIIUX 3TOT Y4EOHbBIN TIPEIMET.

[Ipy w3ydeHHH MAHHOTO MOIYJS PEATU3YIOTCS W CHCTEMAaTH3UPYIOTCS BHJBI ACSITEIBHOCTH, HA OCHOBE KOTOPBIX
o0ecreynBaeTcs JOCTIKEHHUE MPEAMETHBIX M METANpPEIMETHBIX IUIAHUPYEMBIX Pe3yJIbTaTOB OOydeHus, Gopmupyercs
€CTECTBEHHOHAy4YHasi FPAMOTHOCTh: OCBOCHHE HAYYHBIX METO/IOB UCCIEOBAHUS SIBICHUN PUPOABI U TEXHUKH, OBJIAJICHUE
YMEHUSMHU OOBSICHATH (DU3UICCKUC SIBICHHSI, IPUMECHSIS TTOTYICHHBIC 3HAHUS, PEIIaTh 3aJa4H, B TOM YHCIIC KaUECTBEHHBIS
U DKCIIEPUMEHTAbHBIE.

[IpuHIIMTIHATBHO AEATEILHOCTHBIM XapaKTep MaHHOTO pasjiena pealin3yercs 3a CUéT TOTo, YTO O0ydYaroIIuecs
BBITIONTHSIOT 3aJ]aHusl, B KOTOPBIX UM TPEJIaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUM PaCIO3HABATh U HAYYHO OOBSICHATH (PU3NYECKUE SIBICHUS B OKPYXKAIOIIEH MPUPoIe
1 TIOBCEJHEBHOM XU3HMU,

WCIIOJIb30BaTh HAy4YHBIE METOABl MCCIENOBAHMS (PU3NYECKHUX SIBICHWUW, B TOM YHUCIE JUIsl MPOBEPKU THUIOTE3 H
TIOJTYYCHHS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HAyYHBIE OCHOBBI Ham0OJIe€ BaXXHBIX JOCTWKEHHW COBPEMEHHBIX TEXHOJIOTHH, HaIMpuMep,
PAKTUYECKOTO MCIOIb30BAHMS PA3IMYHBIX MCTOYHUKOB PHEPIMM HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHHS BCEX
U3BECTHBIX BUOB SHEPTHH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenne (u3MKM Ha YpPOBHE OCHOBHOrO 0O0IIero oOpa30BaHMs HAIpPaBICHO HAa JOCTH)KEHHE JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIBTATOB.

B pesynbrare wuszyueHus GU3MKM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHusi y oOydaromierocs OyayT
chopMUPOBaHBI CIEAYIOUIUE TNYHOCTHBIC PE3YIbTAThl B YACTH:

1) maTpruOTUYECKOr0 BOCIIUTAHUS:

- IPOSIBJIEHUE UHTEPECA K UICTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3NYECKON HAYKU;

- LIEGHHOCTHOE OTHOLIEHUE K JIOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpakJJaHCKOI'0 U JYXOBHO-HPABCTBEHHOIO BOCIIUTAHUSI:

- TOTOBHOCTbh K AKTUBHOMY YYaCTHIO B OOCYKJIE€HUU OOLIECTBEHHO 3HAYMMBIX M STUYECKHUX MPOOJIEM, CBA3AHHBIX C
NPaKTUYECKUM MIPUMEHEHUEM JTOCTHKEHUN (PU3HKHY;

- OCO3HAHME BaAKHOCTH MOPAIbHO-3TUYECKUX PUHIIUIIOB B IEATEIbHOCTH Y4EHOTO;

3) 3CTETUYECKOT0 BOCIIUTAHUSA:

- BOCIIPHUSATHE ICTETUYECKUX KayecTB (PU3MUECKON HayKu: €€ TapMOHUYHOrO MOCTPOEHMsSI, CTPOTOCTH, TOYHOCTH,
JaKOHUYHOCTH;

4) IeHHOCTH HAyYHOT'O MO3HAHUSL:

- OCO3HaHHWE ILIEHHOCTU (U3UYECKON HAyKHM KaK MOIIHOIO HMHCTPYMEHTa MO3HaHUS MHpPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUH, BAJKHEUIIIEN COCTABIIAIOMIEN KYIbTYPBHI;

- pa3BUTHE HAYYHOM JTI0003HATETLHOCTH, MHTEPECa K UCCIEA0BATENbCKON 1eATEIbHOCTH;

5) dbopmupoBaHUs KyIbTYPhI 3I0POBbSI K SMOLIMOHAJILHOTO OJIarOMOIyYus:

- OCO3HaHHE IIEHHOCTH 0€30MacHOro odpasa *HU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, BaXKHOCTH IpaBUII
0e30macHOro MOBEJEHUS Ha TPAHCIOPTE, Ha JOpPOrax, C 3JEKTPUYECKHM U TEIUIOBBIM OOOPYJIOBAaHHEM B JIOMAIIHHUX
YCIIOBUSX;

- chopMUpOBaHHOCTHh HaBbIKA peQIIeKCUU, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTo e MpaBa y JIPYyroro
YeJI0BEKa;

6) TPyZ10BOTO BOCITUTAHMSL:
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- aKTUBHOE Y4YacTHE B PEUIEHUU MPAKTHYECKHX 3aJad (B paMKax CEeMbH, 0Opa30BaTEIbHOW OpraHu3aluu, ropoja,
Kpasi) TEXHOJIOTMYECKON M COLMaIbHON HANPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIe U (U3NIECKUX 3HAHU;

- HHTEPEC K NMPaKTUYECKOMY M3yUEHUIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

7) 9KOJIOTUYECKOT0 BOCITMTAHUS:

- OpHEHTalusT Ha NpUMEHEHHe (U3NYECKUX 3HAHUM U1 pelleHds 3a7ad B O0JIaCTH OKpYXKarouled Ccpemsl,
IUTAHUPOBAHUS MMOCTYNKOB U OLIEHKH UX BO3MOKHBIX IMOCIEACTBUI IJIs1 OKPY KAOIIEH Cpeabl;

- OCO3HaHHME TTI00ATBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pPeIIeHNUs;

8) amanTanuy K U3MEHSIOUIMMCS YCIOBUSAM COLMATIBHON U IPUPOIHOM Cpeabl:

- MOTPEOHOCTh BO B3aUMOJEUCTBUM IPHU BBINOJIHEHUU HCCIECIOBAHUNA M MPOEKTOB (PU3MYECKON HAINpPaBIECHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSIM JIPYTUX;

- MIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTD;

- MOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHHUM, B TOM uHcie (GOPMYIHPOBATH WJEH, MOHATHUS, TUIIOTE3BI O
¢u3nyeckux 0ObEKTax U SABJICHUSX;

- OCO3HaHue Ae(PUUUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH (PU3HKHU;

- IJJAHUPOBAHKUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;

- CTpPEMJICHHE AaHAJIU3UPOBATH U BBIABIATH B3aUMOCBSI3M NPHUPOABI, OOIIECTBA W SKOHOMHUKH, B TOM YHCIE C
UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUA;

- OLICHKA CBOUX JIEWCTBUH C YUETOM BIMSHUS HAa OKPYXKAIOIIYIO CPENY, BO3MOXHBIX INI00AIbHBIX MOCIEICTBUM.

METAIIPE/IMETHBIE PE3VJIbTATHI

B pesynbpraTe ocBOE€HMSI IpOrpaMmbl 1o (PU3UMKE Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHHsS Yy 00yYarollerocs
OyayT chopMHpoBaHBl METaNpeAMETHBIE pPE3YyJbTaThl, BKIIOYAIONIME I[TO3HABATENIbHBIE YHHBEpPCaJIbHbIE Y4eOHBIC
NeWCTBUS,, KOMMYHUKAaTUBHBIC YHUBEPCAIbHbIE YUeOHbIE IEHCTBHS, PETYISITUBHBIC YHUBEPCATbHbIC yueOHbIEC EHCTBUS.

[lo3HaBaTenbHbIE YHUBEPCAIBHBIE YU€OHbIE JEHCTBUSA

ba3oBrle nornueckue 1eUCTBUA:
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—  BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU O0BEKTOB (SBJICHUN );

—  yCTaHaBJIUBATh CYIIECTBEHHBIN NMPU3HAK KiacCU(UKAIIMU, OCHOBAHUS JIJIsi 0000IIEHNUS U CPAaBHEHUS,

—  BBUIBJIATh 3aKOHOMEPHOCTH W MPOTHBOPEUHsT B paccMaTpUBaeMbIX (akTax, NaHHBIX W HAOIIOJCHUSX,
OTHOCSTITUXCS K (DU3UIECKUM SIBIICHUSM;

—  BBIABIATH NPUYMHHO-CIICJICTBEHHbIE CBSI3U TMPU H3yYEeHUU (PU3WYECKUX SBICHHN M TPOIIECCOB, JeaTh
BBIBOJIBI C HCITOJIb30BAHUEM JEAYKTUBHBIX M WHIYKTUBHBIX yMO3aKJIIOUCHWHW, BBIABUTATH THIIOTE3Bl O B3aMMOCBSI3SIX
(U3UYCCKUX BEIIMYHH,

—  CaMOCTOSITENTbHO BBIOMpAaTh CHOCOO pelieHus ydeOHOW (U3NYEcKOl 3amadd (CpaBHEHHE HECKOJIBKUX
BapUAHTOB PEIIEHUs, BEIOOP HAMOOJIEE OIXOAIIETO C YIETOM CAaMOCTOSATEIHLHO BBIJICTICHHBIX KPUTEPHECR).

ba3oBbie nccnenoBaTenbCKUe ISHCTBUS:

—  HCIIONB30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKU HHCTPYMEHT TIO3HAHMS;

—  MPOBOJUTH MO CAMOCTOSATEIHHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJOXKHBIN (PU3NYECKUN SKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIIeIOBAaHUE (PU3NICCKOTO SIBIICHUS;

—  OIEHWBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh WH(OPMAIINIO, TOJYYCHHYIO B XOJI€ WCCJICAOBAHUS WIH
AKCIIEPUMEHTA;

—  caMocTosTenbHO (OpPMYIUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOI0 HAOJIOICHUS,
OTIbITA, UCCIICIOBAHUS;

—  TPOTHO3UMPOBATH BO3MOXKHOE JallbHEHIIee pa3BUTHE (U3NYECKUX TMPOIECCOB, a TakKe BBIJIBUTaTh
MIPEMONIOXKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

PaGora ¢ undopmarueii:

—  MPUMEHATH PA3IMYHBIC METOJIbI, THCTPYMEHTHI M 3alPOCHI MPH MMOUCKE M 0TOOpe MH(POPMAIIUN WIIN JTaHHBIX C
y4€TOM TPEITIOKEHHON yueOHOM pu3nuecKoi 3a1auu;

—  aHATM3HMPOBATh, CHCTEMATHU3MPOBATh W WHTEPIPETHPOBATH WHMOPMAIMIO PA3NMYHBIX BHIOB U (POopM
IIPEICTABIICHNS;

—  CaMOCTOSITENIbHO BBIOMpaTh ONTUMaJIbHYIO (opmy mpencraBieHus WHGOPMAIMU W WUTIOCTPUPOBATH
pelraeMple 3a/1a4i HECIIOKHBIMU CXEMaMH, THarpaMMaMu, HHOU TpauKOi 1 IX KOMOWHAITASIMH.

KoMMyHUKaTHUBHBIE YHUBEPCATbHBIC YICOHbBIE TCHCTBUS:
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— B Xxoje o0CyxkJeHHs] yaeOHOr0 MaTepualia, pe3yJbTaToB Ja00paTOPHBIX padOT U MPOEKTOB 3a7aBaTh BOMPOCHI
M0 CYIIECTBY OOCYKJTaeMOW TeMbl M BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA peEIIeHHWE 3aJadydl U TOJJIepiKaHHe
OyraroxenaTeIbHOCTH OOIIECHHUS;

—  CONOCTABJISITH CBOHM CYXKJICHHS C CYXKICHHSIMHU JPYTUX YYACTHUKOB JHAJora, OOHAPYXKWBATh pa3indue |
CXOJICTBO MO3UIINM;

—  BBIpaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

—  OyOJWYHO TPEJCTaBIATh PE3yJIbTaThl BHIMOJHEHHOTO (DU3MYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS,
MIPOCKTA);

—  TOHUMAaTh W WCIONB30BaTh MPEUMYIIECTBA KOMAHAHOM W WHAWBUAYAJIHHOW paOOTBI TMPHU PEIICHUH
KOHKPETHOM (pU3HYECKON TPOOIEMBI;

—  TIPUHUMATH IETM COBMECTHOMW JCATEIIBHOCTH, OPTraHU30BBIBATh JEHCTBUS 10 €€ JOCTHIKCHHIO: PaCTIPEASIsITh
poJI, 00CYKIaTh MPOIIECCH U PE3YJIbTAaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

—  BBINOJIHATH CBOK YacTh pabOTHI, JOCTUTas KauyeCTBEHHOI'O pe3yibTaTa MO CBOEMY HAaNpaBJICHUIO U
KOOPJUHUPYS CBOU JEHCTBUSA C IPYTUMHU WICHAMHA KOMAHIbI;

—  OIIEHUBATh KAYECTBO CBOETO BKJIAJIa B OOIINI MPOIYKT MO KPUTEPHSIM, CAMOCTOATENHHO CHOPMYITUPOBAHHBIM
y4aCTHUKaAMH B3aUMOJICHCTBHSI.

PerynstuBHbIe yHUBEpCAIbHBIC YU€OHBIEC IEHCTBHS

Camoopranuzanus:

—  BBIABJIATH NPOOJIEMBI B )KM3HEHHBIX U YU€OHBIX CUTYAIUAX, TPEOYIONIUX JIJIsl peiieHus: PU3NIECKUX 3HAHUN;

—  OpPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHATHS pelleHUd (MHIUBUAYaJTbHOE, MPUHATHE PEIICHUS B
rpyIe, MPUHITUE PEIICHUIN TPYIIION );

—  CaMOCTOSITEJIBHO COCTABJISITh AJITOPUTM pelleHUus (PU3NYECKON 3aJaydl WM TUIaHa HUCCIEOBAHUS C YYETOM
UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/ijlaraéMble BApUAHThI PEIICHU;

—  Jienath BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIMOHATILHBIA UHTEJIIEKT:

—  JaBaTh aJICKBATHYIO OLICHKY CUTYyalluU U MpeJjiarath IiaH €€ U3MEHEHUS,
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—  OOBSCHATH TPHUYHMHBI JOCTH)KCHHUS (HEHOCTIIKEHHWS) pe3ylIbTaTOB JCATEIBHOCTH, J1aBaTh OIICHKY
IPUOOPETEHHOMY OIIBITY;

—  BHOCHTH KOPPEKTHBHI B JICATEIBHOCTH (B TOM YHWCJIE B XOJ BBIOJHEHUS (PU3MUYECKOTO HMCCIEIOBAHUS WIH
NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, W3MCHHBIIHMXCS CHUTYalldd, YCTAHOBJICHHBIX OIIMOOK, BO3HHKIITUX
TPYAHOCTEW;

—  OIICHUBATH COOTBETCTBHUE PE3yJIbTATA IIETH U YCIOBUSIM;

—  CTaBWUTH ce0S Ha MECTO JPYroro 4eloBeKa B XOJI€ CTopa WM JUCKYCCHMM Ha HAYyYHYIO TeMY, MMOHUMATh
MOTHBBI, HAMEPEHHUS U JIOTUKY JIPYroro;

—  TpU3HaBaTh CBOE MPaBO Ha OMMOKY MpU pEIICHHH (PU3NYECKHUX 3a/lad WIM B YTBEPKIACHHUSIX HA HAYYHBIC
TEMBI U TAKOE ke MPaBO JIPYToro.

[NPEAMETHDBIE PE3VYJIbTATDI

K xonmy oOydyenus B 7 Kiacce TMpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI —OTpa)karb
Cc(OPMHUPOBAHHOCTh y O0YUAIOIIMXCS YMEHHH:

—  HCHOJb30BaTh MOHATHUSA: (PU3HUECKHUE U XUMUYECKUE SBJICHUS, HAOII0IeHUE, IKCIIEPUMEHT, MOJIENb, TUIOTE3a,
eAMHUIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUA BeulecTBa (TBEPIOE, KHUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOE NBIDKEHUE (paBHOMEPHOE, HEpAaBHOMEPHOE, MPSMOIMHEWHOE), TPAeKTOpHs, PaBHOJACHCTBYIOILAs CHIIA,
nedopmarnus (ynpyras, miacTuyeckas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

—  paznmuyath sBieHUs (aud@y3us, TEMI0BOE ABIKEHHWE YACTHUI] BEIIECTBA, PAaBHOMEPHOE JBUKCHHE,
HEpaBHOMEPHOE JIBUYKEHUE, UHEPIIMs, B3aUMOJICICTBUE TEJ, paBHOBECHE TBEPJBIX TEJ C 3aKPEIJIEHHONW OChIO BpALLEHMUS,
nepeqada JaBlIeHUs] TBEPABIMU TellaMH, KUAKOCTSIMH U ra3aMu, aTMOC(epHOe NaBlieHHe, TUTABaHWE Tell, MPEeBpaIleHuUs
MEXaHUYECKOW PHEPTUM) MO OMHCAHMUIO MX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOMIMX JaHHOE
¢dusnueckoe sBICHHE;

—  pacro3HaBaTh MPOSIBICHHE H3YUYCHHBIX (PU3NYECKUX SBICHHM B OKpYXalOIleM MHpPE, B TOM YHCIE
¢u3nyeckue SBIEHUS B NPUPOAE: MPUMEPHI ABMXKEHUS C PA3IMYHBIMU CKOPOCTSMU B KMBOW U HEXHBOW MPHUPOJIE,
JICMCTBHE CHUJIBI TPEHUS B MPUPOJAE M TEXHUKE, BIUSHUE aTMOC(EpHOTO JaBICHHS HA JKUBOW OpraHU3M, IUIaBaHHE PHIO,
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pbhlYaru B Tejie YyeaoBeKa, MPU 3TOM MEPEBOAUTH NMPAKTUUECKYIO 3a7a4y B Y4E€OHYIO, BBIJEISATh CYIIECTBEHHbIE CBONCTBA
(mpu3HaKyM) GU3MUECKHX SBIICHUIA;

—  ONHUCHIBaTh M3Y4YEHHBIE CBOMCTBA TeN M (U3UUECKHUE SIBJICHUS, UCTONB3YS (PU3MUYECKHE BEIMYMHBI (Macca,
00BEM, IJIOTHOCTh BEUIECTBA, BPEMSI, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC TEJa, CHJla
TpeHUs, JlaBlieHue (TBEPJOro Tela, >KUJKOCTH, Ta3a), BHITAJIKUBAIONIAS CHUJa, MEXaHW4Yeckas paboTa, MOIIHOCTbH, IJIEYO
CHJIbI, MOMEHT CWJIbI, KO3((UIIMEHT MOJIE3HOr0 AEHCTBHUS MEXaHU3MOB, KUHETHYECKasl U MOTEHIHAIbHAS DHEPrus), MpU
OTMHMCAHWUH MPABWIHHO TPAKTOBATh (DU3UUECKUN CMBICIT UCTIOIB3YEMbIX BEIMUWH, UX 0003HAYCHUS U SAUHUIIBI (PU3NUECKUX
BEJIUYMH, HAXOAUTb (OPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMH BEIMUYUHAMU, CTPOUTH IpapuKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

—  XapakTepu3oBaTh CBOWCTBA Tel, (PU3MYECKHE SBJICHHS M TPOLIECCHI, MCIONB3Yys MpPaBWIIa CIOXEHHUS CHII
(BHosb ogHOM mpsimoil), 3akoH ['yka, 3axon Ilackans, 3akoH Apxumena, MPaBWIO paBHOBECHs phiuara (0J0Ka), «30J10TOE
IPABWIJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHMYECKOW PHEPTUH, IIPU ITOM JIaBaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA U
3alUCBhIBATh €70 MATEMATUYECKOE BHIPAXKEHUE;

—  OOBACHATH (pu3nuecKkue SIBICHUS, NPOLIECChl U CBOMCTBA TEJI, B TOM YHCIE€ U B KOHTEKCTE CUTYyallUi
PAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHO-CICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHWE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMNopoil Ha 1—2 H3y4YEHHBIX CBOMCTBA (PUBMUECKUX SBJICHUHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

—  pematb pacu€THble 3a/layd B 1-2 AEUCTBUS, UCIOJIb3YS 3aKOHBI U (OPMYIIbI, CBS3bIBAIOIINE (PU3NYECKHE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBUS 3a/1aud 3alUChIBATh KPAaTKOE YCIIOBHE, MOJCTABIATh (PU3UUYECKHUE BEJIIMUYUHBI B
dbopMynbl U TPOBOAUTH PACUETHI, HAXOJUTH CIPABOYHBIC JIaHHBIC, HEOOXOIUMBIC [IJIsl pEIEeHUs 3ajad, OIEHUBATH
PEATUCTUYHOCTD MOTYyUYeHHOU (PU3NUECKON BETUYUHBI;

—  pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PENIUTh TPH TOMOIIU (U3UIECKUX METOJIOB, B OIHUCAHUH
UCCJICIOBAHUS BBIICTATh MPOBEPSEMOE MPEANOIoKEeHUEe (TUMOTE3y), pa3ivyaTh W HHTEPIPETUPOBATH MOIYUCHHBIN
pe3yabTaT, HAXOAUTh OIIMOKHU B XOJI€ OTbITA, JIeTaTh BHIBOJIBI IO €0 PE3yJibTaTaM;

—  TMPOBOJUTH OMBITHI N0 HAOIIONCHHUIO (PU3NYECKUX SBICHUN WM (PU3UYECKUX CBOMCTB Tel: (GOPMYIUPOBATH
IIpOBEpsieMbIE TPE/ION0KEHUSI, COOUpPaTh YCTAaHOBKY U3 MPEIJI0KEHHOTO O0OpYJOBaHMsI, 3aMUCHIBATH XOJI OIbITA U
(dbopMynHpOBaTH BHIBOBL
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—  BBIMOJHATH TpsIMBbIE M3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl Tena, 00bhEMa, CHIIBI U TeMIepaTyphl C
UCMOJIb30BAaHUEM aHAJOIOBBIX U IIM(PPOBBIX NPUOOPOB, 3aMUCHIBATh IOKa3aHHs NOPHOOPOB C YUETOM 3a/laHHOU
a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHUH;

—  TPOBOAUTH HCCIENOBAaHHE 3aBUCUMOCTH OJHON (U3MYECKON BENUYUHBI OT JPYrol C HCIOIb30BAHUEM
OpSMbIX M3MEPEHUH (3aBUCUMOCTU IMYTH PABHOMEPHO JBMIKYILEroCs Telda OT BPEMEHM JBHKEHHS Tella, CHIIbl TPEHUs
CKOJIbKEHHUSI OT Beca Tella, KauecTBa OOpaOOTKM TOBEPXHOCTEH Tel W HE3aBUCHUMOCTH CUJIBI TPEHUS OT IUIOMIATU
COTIPUKOCHOBEHUSI TEJ, CHJIBI YIPYTOCTH OT YIJIMHEHHs MPYKHUHBI, BBHITAIKHBAIOIIEH CHIIBI OT 00BbEMa MOrpyXKEHHOU
YacTH TeJla ¥ OT IJIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH TeJla, OT MIYOMHBI, HA KOTOPYIO MOTPYKEHO TEO,
yCIIOBUI TJIaBaHUSA TEJ, YCIOBUM paBHOBECHUS phlyara U 0J0KOB), yUaCTBOBATh B IUTAHHUPOBAHUH Y4EOHOTO UCCIIEIOBAHUS,
coOupaTh YCTAaHOBKY M BBITIOJIHATh U3MEPEHUs, CIeAys MPEII0KEHHOMY TUIaHy, (PMKCUPOBATh PE3yJbTaThl MOJYYEHHOU
3aBUCHUMOCTH (DU3NYECKUX BEIMYUH B BHJIE MPEIJIOKEHHBIX TaOMUI[ W TpaduKoOB, NenaTh BHIBOJALI MO pe3yiabTaTaMm
UCCIIEJIOBAHMS;

—  NPOBOJUTH KOCBEHHbIE U3MEpPEHUs (PU3MUECKUX BEUYUH (IJIOTHOCTh BEUIECTBA KHUAKOCTH U TBEPAOIO TeJa,
CHUJIa TPEHUS CKOJIbKCHHUS, JaBJIEHUE BO3/1yXa, BHITAIKUBAIONIAS CHJa, JEMCTBYIONAs HAa IOTPYKEHHOE B KHUAKOCTh TENO,
KO3(PUIIMEHT MOJE3HOTr0 ACUCTBUS MPOCTHIX MEXAHU3MOB), CIEAys NPEIVIOKEHHON WHCTPYKLUMU: MPHU BBINOJIHEHUU
U3MEpEeHH cOOUPaTh SKCIIEPUMEHTALHYIO YCTAHOBKY U BBIUHCIIATH 3HAUEHNE UCKOMOW BEJTMUUHBI,

—  co0roaTh MpaBWiia TEXHUKK O€30MaCHOCTH MPHU PaboTe C 1abopaTOpHBIM 000PYI0BAHNEM;

—  yKa3bIBaTh MPUHIMIBI JEUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETp, JAHUHAMOMETP,
COOOIIAIONINECS COCYIBI, OapOMETp, phIvar, MOABMKHBIN U HEMOIBWKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

—  XapakTepu30BaTh MPHUHIMIIBI JIEUCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha HX
ornucaHusi (B TOM YHWCIE: TOJIIMITHUKH, YCTPONCTBO BOJOMPOBOJA, TUAPABINYECKUI Tpecc, MaHOMETpP, BBICOTOMED,
HOPIIHEBOM HAcOC, apeoMEeTp), UCIOJb3ysd 3HAHHUA O CBOWCTBAX (PU3NYECKUX SBJICHUH M HEOOXOAUMBbIE (PU3NUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

—  NPUBOAUTH NPUMEPHI (HAXOAUTh MHPOPMALMIO O MPUMEPAX) MPAKTUYECKOI'0 HCHOJIB30BAHUS (DU3UUECKUX
3HAHWM B TIOBCEIHEBHOW >KM3HU JJisi OOECTedeHHs] O€30MacHOCTH MpH OOpalieHuu ¢ mpudopaMu M TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUS 3/I0POBBS U COOJIIOICHUSI HOPM IKOJIOTHYECKOTO MOBEACHHSI B OKPY KaIOIIeH cpene;
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—  OCYIIECTBISTH OTOOpP HMCTOYHMKOB HMH(popmanuu B MHTepHETE B COOTBETCTBHHM C 3aJaHHBIM MOMCKOBBIM
3a1pocoM, Ha OCHOBE UMEIOIUXCS 3HAHUH U MMyTEM CpaBHEHUS PA3IMUHBIX UCTOYHUKOB BBIIEIATh MHPOPMALIIO, KOTOPAs
SBJISIETCS] IPOTUBOPEUNBOM WIIM MOKET OBITh HETOCTOBEPHOMU;

—  WUCTONB30BaTh TMpPH BBHIMOIHEHUHM Y4YEOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JUTEpaTtypy (usmueckoro
COJIepKaHus, CIIpaBOYHbIE MaTepHalibl, pecypcbl cetu VHTepHeT, Biaaerh NpuéMaMHU KOHCIEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HMHGOPMALUU U3 OAHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

—  co3laBaTh COOCTBEHHBbIE KpaTKHUE IHMChMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHKOB
uHpopMauu (GU3NYECKOr0 COJAEpKaHUs, B TOM 4Mcie MyOIMYHO JIeJaTh KpaTKUE COOOILIEHUS O pe3yibTaTax MPOEKTOB
WIA y4eOHBIX HMCCIENOBAHMN, MPU ATOM TPAMOTHO HMCIOIB30BaTh M3YUEHHBIM MOHATHHHBIN ammapar Kypca (U3HKH,
COIIPOBOX/1aTh BBICTYIUIEHUE MIPE3EHTALIUEH;

—  TIpY BHITIOJTHEHUH Y4EOHBIX MPOEKTOB M MCCIEAOBAHUN pacTIpeAessiTh 00SI3aHHOCTH B TPYIIE B COOTBETCTBUHU
C NIOCTaBJICHHBIMU 3a/ladaMH, CJIEAUTH 3a BHIIOJHEHHEM IUIaHA JCHCTBHI, aleKBaTHO OLICHUBATH COOCTBEHHBIN BKJa] B
JESITENIbHOCTD IPYIIbI, BEICTpaUBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE, YUUTHIBAs MHEHUE OKPYKAIOLIUX.

K koHmy oOyueHus B 8 Kiacce IMpeAMETHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE [JOJDKHBI OTpaXaTh
c(hOpMHPOBAHHOCTH y 00YUAIONTUXCS YMEHMIA:

—  HCIOJb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JABUKEHUE aTOMOB M MOJIEKYJ], arperaTHbIe
COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKUE U aMOp(HbBIE Tela, HACHIIICHHbI U HEHACBHIIICHHBIN Map, BIAXKHOCTh BO3AYXa,
TeMIIepaTypa, BHYTPEHHSS SHEPIUsi, TEIUIOBON JIBUTATElb, 3JEMEHTAPHBIA 3JIEKTPUUECKUN 3apsij, AJIEKTPUUECKOE MOJIE,
MPOBOJHUKH U JUDIEKTPUKH, TTOCTOSIHHBIN SJIEKTPUUECKHUNA TOK, MATHUTHOE TIOJIE;

—  pa3iuyathb sIBJIEHUs (TEIJIOBOE PACIIUMpPEHUE U CKaTue, TeIulonepeaaya, TeIIOBOE paBHOBECHE, CMAauUBaHUE,
KaWUISIpHbIE ~ SIBJICHUSA, HWCHApPEHUe, KOHJACHCAlMs, IUIaBJIeHWe, Kpucraums3anus (OTBepleBaHUE), KHUIICHHE,
Terionepeaaya (TEIIONPOBOIHOCTh, KOHBEKIMS, U3IYUCHHE), HJIEKTPU3aLUs TeJ, B3aUMOJCHCTBUE 3apsiioB, ICHCTBUS
AJIEKTPUYECKOI0 TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIEHCTBUE MAarHUTOB, JEHCTBUE MAarHUTHOIO IOJIS HAa MPOBOJHUK C
TOKOM, 3JIEKTPOMArHUTHAs MHIYKIUS) TI0 ONMUCAHUIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX
JTaHHOe (PU3UYECKOE SIBIICHUE;

—  pacro3HaBaTh TMPOSIBICHHE H3YUYCHHBIX (PU3NYECKUX SBICHHH B OKpYXalOIleM MHpe, B TOM YHUCIE
¢u3nveckue sIBICHNS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U KAlTWJUIAPHBIC SIBJICHUS B IPUPOJIE, KPUCTAIIIBI B IPUPOJE,
u3nydenue ColnHLa, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra, dJIEKTPUUECKUE
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ABJICHHUS B aTMOc(epe, ANEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MOJIe 3eMJId, Apei( MOJIF0COB, POJIb MATHUTHOTO
HoJs Uil JKM3HM Ha 3emiie, MOJSPHOE CUSHUE, MPH ATOM IEPEBOJIUTH MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKHN) (PU3UUECKUX SBICHUIA;

—  ONHKCHIBaTh M3YYCHHBIE CBOMCTBA Tel U (PUIUUYECKUE SBICHUS, HCHONB3YS (U3HUECKUE BEIUIUHBI
(TeMmepaTrypa, BHYTPEHHSS DHEpPrUs, KOJIMYECTBO TEIUIOTHI, YyJEIbHAs TEIUIOEMKOCTh BEIIECTBA, yJElbHAs TEIUIOTA
IUIaBJICHUS, YZAENbHAs TEIJIOTa IapooOpa3oBaHMs, yHAelbHas TEIUIOTAa CrOPaHUs TOIUIMBA, KOA(P(QUIMEHT IOJIE3HOIO
NEHCTBUSA TEIUIOBOM MAIMHBI, OTHOCHUTEIBHAS BIIAXKHOCTH BO31yXd, JJEKTPUYECKUM 3apsij, CUila TOKA, DJIEKTPUYECKOE
HanpsKEHUE, CONPOTHUBIICHUE MPOBOJHUKA, YAEIbHOE CONPOTHUBIECHUE BEIIECTBA, pad0Ta U MOLIHOCTh JIEKTPUUECKOIO
TOKa), MPHU ONUCAHUU MPABUIBHO TPAKTOBaTh (PU3UUECKUN CMBICI HCIOJB3YEMBIX BEIMYMH, 00O3HAUYECHUS U €AUHUIIBI
(¢u3nyecKkux BEIWYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO0 BEIUYMHY C JAPYTMMU BETUYMHAMH,
CTPOUTH I'paUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

—  XapakTepu3oBaTh CBOWCTBa Tel, (PU3MYECKUE SIBJICHUS M TMPOILECCHl, HCMOIb3Ys OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA, MPUHLMUI CYNEPIIO3ULIMU MOJeH (Ha KaueCTBEHHOM YpPOBHE),
3aKOH COXpaHEHHUs 3apsina, 3akoH Oma I y4acTKa Lenu, 3akoH /[xoynsa—Jlenna, 3aKk0H COXpaHEHHs YHEPTHUH, IIPU ITOM
JlaBaTh CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alUChIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

—  OOBSICHATH (U3MYECKHE TMPOIECChl K CBOHCTBA TEJI, B TOM UYHCIE€ M B KOHTEKCTE CHUTYalHH
NPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BbIBIATh HPUYMHHOCIECICTBEHHBIE CBSI3M, CTPOUTh OOBACHEHHWE U3 1-2
JOTMYECKUX 1IaroB ¢ Onopol Ha |—2 U3y4EeHHBIX CBOWCTBAa (PU3MYECKUX SBJICHUN, (U3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

—  pewarb pacy€THblE 3aJaud B 2—-3 JAEWUCTBHUA, UCHOJB3Ys 3aKOHBI M (HOPMYIbI, CBS3bIBaIOLINE (PU3HUECKUE
BEJIMYMHBI: Ha OCHOBE aHajW3a YCJIOBHUS 3aJaud 3alKChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK JAHHBIX JUIS
pellieHusl 3ajaur, BbIOMpaTh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE AJisi €€ pelIeHMs], TPOBOAUTh Pacu€Thl U CPaBHUBAThH
HOJIy4YEHHOE 3HaueHUe (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU;

—  pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIMTh MPU MOMOIIH (PU3NYECKUX METOJI0B, UCIIOJIb3Ysl OIUCAHUE
VCCIIEIOBAHNS, BBIIEIATh POBEPSIEMOE IPEAIIONOKEHUE, OLIEHUBATh IIPABUIIBHOCTD NOPSAIKA IPOBEACHUSA UCCIEA0BaHUA,
JenaTh BBIBOJBI;

—  TPOBOJAUTH OMNBITHI MO HAOMIOJEHUIO (PU3UYECKUX SIBICHUNA WU (PU3NYECKHX CBOWCTB TeN (KalWJUIAPHBIC
SBJICHUS], 3aBUCUMOCTb JIaBJICHUS BO3JyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTU MPOLECCa OCThIBAHUS U HarpeBaHUs
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Opy M3IYYEHHH OT I[BeTa W3Tydaromieil (MOrIoIIaroliel) MoBEpXHOCTH, CKOPOCTh HCHApEHHUs BOIABI OT TeMIIepaTyphl
KHUJIKOCTU U TUIOIIAIU €€ MOBEPXHOCTH, AJIEKTPU3ALUs TEI U B3aUMOJIEUCTBUE JIEKTPUUECKUX 3apsAI0B, B3aUMOICHCTBUE
IOCTOSIHHBIX MAarHUTOB, BU3yaJlM3allsi MAarHUTHBIX IIOJIEH IOCTOSIHHBIX MAarHUTOB, JEWCTBHUS MAarHUTHOTO MOJsSL Ha
OPOBOJHUK C TOKOM, CBOWCTBa 3JIEKTPOMAarHUTa, CBOWCTBA DSJIEKTPOABUTATENS IMOCTOSHHOTO TOKa): (hOPMYJIHPOBATH
poBepsieMble MPEANOI0KEHHUs, COOUpaTh YCTAHOBKY M3 MPEAJIOKEHHOT0 O0OPYZOBAaHMS, ONUCHIBATH XOJ OIBITa U
dbopMyIUpOBaTh BHIBOJIBL;

—  BBINOJHATH MPSIMbIE U3MEPEHUS TEMIIEPATyphl, OTHOCUTEIBHOM BIaKHOCTU BO31yXa, CUJIbI TOKA, HAPSKEHUS
C HCIOJIb30BAaHUEM AHAJIOIOBBIX IPHUOOPOB M JATUYUKOB (PU3UYECKUX BEIMYMH, CPABHUBATH PE3YJIbTATHI U3MEPEHUM C
y4€TOM 3aJIaHHOI a0COMIOTHOM MOrPEIIHOCTH;

—  TPOBOJAUTH HCCIEIOBAHHE 3aBUCUMOCTH OJHOM (U3NYECKON BEIWYUHBI OT JPYrod € HCIHOJIb30BaHHUEM
OpSMBIX H3MEPEHUU (3aBHCHMOCTBH COMPOTHUBIICHUS MPOBOAHUKA OT €ro JJIWHBI, IJIOMAAN TOMEPEYHOTO CEYCHUs U
yJI€AbHOI'O COIPOTUBJIEHUS BELIECTBA IPOBOJAHHUKA, CWJIbl TOKA, MJIYIIErO Yepe3 IPOBOAHHUK, OT HANpPSDKEHUS Ha
INPOBOJIHUKE, HCCIEI0BAaHUE [OCJIEI0BATEIbHOIO M MApaJIENbHOIO COEIUHEHUN MPOBOJHUKOB): IUIAHUPOBATH
UCCIIeZIOBaHNE, COOMPATh YCTAHOBKY U BBITIOMHATH U3MEPEHHUS, CIEAYS MPEIJI0KEHHOMY IUIaHy, (UKCUPOBATH PE3YNIbTaThI
HOJIYyYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIUI U TPAPUKOB, JI€NaTh BHIBOJIBI 110 PE3Y/IbTaTaM HCCIIEJOBAHMUS;

—  TPOBOAWUTH KOCBEHHBIE H3MepeHus (U3MuecKux BenuuuH (yJenbHas TeIUIOEMKOCTh  BEIIECTBa,
COTPOTHBJICHUE TMPOBOJHUKA, paboTa W MOIIHOCTh OJJIEKTPUYECKOTO TOKAa): IUIAHUPOBATh HU3MEpEHHs, cOoOUpaTh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYs IPEAJI0KEHHON NHCTPYKLIUHU, U BBIYUCIIATH 3HAUYCHUE BETNYNHBI;

—  co0JI0/1aTh MpaBUiia TEXHUKU O€30IaCHOCTH NP padoTe ¢ J1abopaTOpHBIM 000PYI0BAHUEM;

—  XapakTepu30BaTh MPHUHIMIIBI JEUCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOpPOW Ha MX
ornucaHusi (B TOM YHCJE: CHCTeMa OTOIUICHHs JOMOB, TUTPOMETP, MapoBasi TypOWHA, aMIepMeTp, BOJIBTMETpP, CUETUUK
AJIIEKTPUYECKOW  HHEPrUM, AJIEKTPOOCBETUTENbHBIE MPUOOPBI, HAarpeBaTelbHbIE  AJIEKTPONPUOOpPHl  (IPUMEpHI),
AJIEKTPUYECKUE TNPEIOXPAHUTENH, OJIEKTPOMArHuT, OHJIEKTPOJBUraTeNb ITOCTOSHHOTO TOKAa), HCHONb3Ysl 3HAHUS O
CBOMCTBax (PM3NYECKUX SIBJIICHUN U HEOOXOAUMbIE (DU3NUECKUE 3aKOHOMEPHOCTH;

—  paclio3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENIbHbIE MPUOOPHI MO CXEMaM M CXEMaTHYHBIM
pUCYHKaM (PKUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD, ABUTATENb BHYTPEHHETO CTOPAaHUs, dIEKTPOCKOTI,
peocTaT), COCTaBIATh CXEMBI ANEKTPUUYECKUX LIEMEH C IMOCIEJ0BATEIbHBIM U MapajlieIbHBIM COCIUHEHHEM 3JIEMEHTOB,
paznunyasi ycJaoBHbIE 0003HAUEHHUS AJIEMEHTOB 3JIEKTPUUECKUX LEMEll;
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—  [PUBOAUTH NPUMEPHI (HAXOAUTh MHPOPMALMIO O MPUMEPAX) MPAKTUYECKOr0 HCHOJIb30BAHMS (DU3MUECKUX
3HAHWM B TIOBCEIHEBHOW >KM3HU NJisi OOECTHedeHHs] O€30MacHOCTH MpH OOpalieHuu ¢ npudopaMu M TEXHUYECKUMU
yCTPOWCTBAMHU, COXPAHEHUS 3/I0POBbS U COOIOICHNSI HOPM HKOJIOTMYECKOr 0 MIOBEJEHUS B OKPYKaIOLLEH CPEIE;

—  OCYIIECTBIATH MOUCK MH(pOpManuu GU3NIecKoro coaepkanus B luTepHere, Ha OCHOBE MMEIOIIUXCS 3HAHUN
U MYTEM CPAaBHEHUS JTOMOJIHUTEIBHBIX MCTOYHHKOB BBLIEIATH MH(POPMAIHMIO, KOTOpas SIBISIETCS MPOTUBOPEUMBON WU
MOKET OBbITh HEJTOCTOBEPHOM;

—  WUCHOJb30BaTh IMpPHU BBHIMOJIHEHUM Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJSIPHYIO JIUTEparypy (usmueckoro
COJIEpKaHus, CIIPaBOYHbIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BiaaaeTh NpuEMaMHU KOHCIEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl MH(YOPMALUU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;

—  co3JaBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOLIEHUs, 0000111as nH(OPMALINIO U3 HECKOIbKHUX
UCTOYHUKOB (PU3UYECKOI0 COJAEpKaHUA, B TOM YHCIE NYOJIWYHO NPEACTABIATH pPE3YyJbTaThl IMPOEKTHOM WU
UCCJIEIOBATEIBCKON JIEITEIbHOCTH, MPU 3TOM TPAMOTHO UCIOJIb30BAaTh U3YUYCHHBIA TMOHITHIHBINA anmapar Kypca (pU3uKH,
COIIPOBOXK/1aTh BBICTYIUIEHUE MIPE3EHTALIUEH;

—  IIpH BBIIOJHEHUH YYEOHBIX IPOEKTOB M UCCIIEIOBAHNUN (DPU3NYECKUX MTPOLIECCOB PACIPENENATh O0S3aHHOCTHU B
IpynIe B COOTBETCTBUU € MOCTABJICHHBIMU 3aJa4aMH, CIICIUTh 32 BBINOJIHEHUEM IUIaHA ACUCTBUI U KOPPEKTUPOBATH €TO0,
aZIeKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJl B AESATENBHOCTH I'PYIIIbI, BEICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOEHCTBUE,
IPOSIBIISISt TOTOBHOCTH pa3periaTb KOH(IUKTHL.

K xoHmy o0yuenuss B 9 kjacce mpeIMeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE [OJIKHBI OTpa)kaTb
c(hOpMHPOBAHHOCTh y 00YYAIOLIUXCS YMEHHIA:

—  HCIONB30BaTh IIOHATHA: CHCTEMA OTCYETA, MAaTEpHAJIbHAas TOYKA, TPAEKTOPHs, OTHOCUTEIBHOCTH
MEXaHUYECKOro JBIKEeHMs, nedopmanus (ymnpyras, IUJIacTUYECKasl), TPEHHe, LEHTPOCTPEMUTEIbHOE YCKOpPEHUE,
HEBECOMOCTbh U MEPErpy3KH, LEHTP TAKECTH, a0COIIOTHO TBEPAOE TEIO0, LEHTP TSHKECTH TBEPIOro Tella, paBHOBECHE,
MEXaHWYECKUE KoJIeOaHUs U BOJIHBI, 3BYK, HHQPa3ByK U YJIbTPa3ByK, OJJICKTPOMAarHWTHbIE BOJHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPbl UCITYCKAaHHs U IOIJIOMIEHUs, aibda, Oera- u
ramma-u3Jay4eHus, U30TOMbI, AEpHAs SJHEPreTUKA;

—  pasnuyaTh SBJIEHUS (pPaBHOMEpPHOE M HEPAaBHOMEPHOE TMPSMOJIMHEHHOE JBUKEHUE, PABHOYCKOPEHHOE
NpSAMOJMHEWHOE JIBUYKEHUE, CBOOOJHOE MAaJCHHE TEN, PaBHOMEPHOE IABM)KEHHE MO OKPY>KHOCTH, B3aUMOJACHCTBHUE TET,
PEaKTUBHOE JBUKEHHE, KojeOaTelbHOE ABMKEHUE (3aTyXalollUe U BbIHYKICHHbIE KOJI€OaHMs), PE30HAHC, BOJIHOBOE
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JBIDKEHHE, OTPAXKEHHE 3BYKA, MPSIMOJIMHEHHOE pacIpOCTPAHEHHUE, OTPAXKEHHUE U MPETOMIIEHUE CBETA, MTOJTHOE BHYTPEHHEE
OTpaXE€HUE CBETAa, pA3IOXKEHUE OENIoro CBeTa B CHEKTP M CIOKEHHE CIEKTPAIbHBIX IIBETOB, JMCIIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHMYATOrO CIEKTpa M3JIY4YEHHs) MO OIMUCAHUIO MX XapaKTEepPHBIX
CBOWCTB 1 Ha OCHOBE OTBITOB, JEMOHCTPUPYIONIHNX JaHHOE (PU3NUIECKOE SBIICHUE;

—  pacmo3HaBaTh IMPOSBICHHE W3YYEHHBIX (U3MYECKUX SBICHUM B OKpYXKalwieM Mupe (B TOM 4YHUCIE
dbu3ndecKue SBJICHUS B MPUPOJIC: MPWIMBLI U OTJIUBHI, JBM)XKeHUE MU1aHeT COTHEYHON CHCTEMBbI, PEAKTUBHOE JBIKCHHUE
UBBIX OPTaHU3MOB, BOCIPUSATHE 3BYKOB KUBOTHBIMH, 3€MIIETPICEHUE, CEMCMUYECKUE BOJIHBI, I[yHaMH, 3XO, LIBETA TET,
ONTUYECKHE SIBICHUS B MPUPOJAE, OUOJOTMYECKOe JACHCTBHUE BUIUMOrO, YIbTPA(PUOIETOBOTO M PEHTIEHOBCKOTO
U3JIy4eHUN, €CTECTBEHHBIM paJUOAKTUBHBINA (OH, KOCMUYECKHE JIYyYd, PAAUOAKTUBHOE U3JIYYEHUE MPUPOIHBIX
MUHEPAJIOB, EUCTBUE PAMOAKTUBHBIX M3IYUCHUM HA OpTraHW3M YelIOBEKa), PU 3TOM MEePEBOAUTH MPAKTUUYECKYIO 3aa4y
B YUeOHYI0, BBIACIISITh CYIIECTBEHHBIC CBOMCTBA (IPU3HAKU) (PU3UUECKUX SIBJICHUI;

—  ONHUCHIBaTh MU3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHUS, UCTIONB3YS (PU3NUECKHUE BETUYNHBI (CPEIHSS U
MT'HOBEHHAsi CKOPOCTh Tella MPU HEPAaBHOMEPHOM JBWKEHUH, YCKOPEHHE, MepeMeIleHre, MyTh, yIioBas CKOPOCTh, CUIIa
TPEHUs, CWJIa YNPYrOCTH, CUJIA TSHXKECTH, YCKOPEHHE CBOOOJHOIrO MaJ€HUs, BEC TElla, UMITYJIbC TeNa, UMMIYJIbC CHUIIbIL,
MexaHu4deckasi paboTa U MOIIHOCTh, OTEHIIUANIbHAS SHEPTHS Tella, OJHATOr0 HaJl MOBEPXHOCTHIO 3€MJIH, OTCHIIMAIbHAS
SHEPIUs CKATOU MPYKUHBI, KHHETUYECKAsi YHEPTHsI, TIOJIHASI MEXaHWYeCcKasi SHEPIusl, IEPUo/l U YacToTa KojieOaHu, IJTMHa
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTbh CBETA, MOKAa3aTellb MPEJIOMJICHHUS CPE/Ibl), IPU OMUCAHUU MPABUILHO
TPaKTOBaTh (PU3NYECKUIN CMBICI HCIOJIb3YEMbIX BEIUYHH, 0003HAYEHHUS M EAUHUIBI (DU3MUYECKUX BEIUYUH, HAXOIUTh
(bopMyJibl, CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEJIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTHh TpadUKd U3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

—  XapakTepu3oBaTh CBOWCTBA Tej, (PU3WUYECKHUE SIBICHUS U IMPOIECCHI, UCIOJIb3Ysl 3aKOH COXPaHEHHUs YHEPTHUH,
3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI CYNEPHO3ULIMU CUJ, IPUHIUII OTHOCUTenbHOCTU ["anumnes, 3akoHbl HproToHa,
3aKOH COXPAaHEHMsI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHHUS CBETA, 3aKOHBI COXPAHEHHUS 3aps0BOr0 M MAacCOBOIO
Yyuces MPHU AJIEPHBIX PEAKIUAX, PU 3TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alIUCHIBATH €r0 MAaTEMaTUYECKOE
BBIPaKEHUE;

—  OOBACHATH (u3UUecKue TMPOIEeCChl M CBOHCTBA TeJl, B TOM UYHCIE€ W B KOHTEKCTE CHUTyarui
IPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUUUHHO-CICICTBEHHBIE CBSI3M, CTPOWTH OOBSICHEHHWE U3 2—3
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JOTUYECKUX WIaroB C ONOpOi Ha 2-3 W3y4YEHHBIX CBOMCTBA (PU3WYECKUX SABICHUM, (U3MUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

—  pemarb pacu€THble 3a7auM (OMHUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHMI ), UCTIONb3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBalONME (PU3MUYECKUE BEIMYMHBI: HA OCHOBE aHAM3a YCJIOBHS 33JaYd 3alMChIBATh KPATKOE YCIOBUE, BBISBIIATH
HEJOCTAIONINEe WKW HU30BITOUHBIC JaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIBI, HEOOXOAMMBIE NJisi PEHICHUS, MPOBOJIUTH
pacuéThl U OLIEHUBATH PEATMCTUIHOCTH MOTYYSCHHOTO 3HAYCHHS (PU3NIECKON BETUUNHBI;

—  pacro3HaBaTh NpOOJIEMbl, KOTOPbIE MOXKHO PEUIUTH MPU MOMOIIH (PU3UUECKUX METOOB, UCIOB3YS ONMHUCAHUE
UCCJIeIOBAHUS, BBIIETSATh MPOBEPSEMOE MPEATNOI0KEHNE, OLICHUBATh MPABUILHOCTH MOPSIIKA MPOBEAEHUS HCCIIEIOBAHUS,
JIeNaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YNIbTAaThl HAOMIOICHUH U OMBITOB;

—  MPOBOJUTH OMBITHI IO HAOIIOAEHUIO (DU3NYECKUX SBICHUM WIH (GU3HMUECKUX CBOMCTB TeN (M3y4eHHE BTOPOrO
3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs PHEPTHUH, 3aBUCHUMOCThH IMEpHoja KoieOaHWil MpPY>KHHHOTO MasTHHUKA OT MacChl
rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT aMIUIMTYbl MaJbIX KOJI€OaHUH, MPSIMOJIMHEHHOE PAaCcTIPOCTPAHECHHE
CBETa, pa3jioKeHue 0enoro cBeTa B CHEKTpP, U3YUEHHUE CBOMCTB N300paKeHUs B TUIOCKOM 3€pKajie U CBOMCTB M300paxKeHUs
npeaMeTa B coOuparomieil jJuH3e, HaONI0JCHHWE CIUIOMIHBIX W JIMHEHYAaTBIX CIEKTPOB M3IIYYECHHS): CAMOCTOSTEIBHO
coOupaTh YCTaHOBKY U3 M30BITOUHOTO HAOOpa 000pYAOBaHUS, OMUCHIBATH XOJI OIBITA U €T0 PE3YIbTAaThl, POPMYIUPOBATH
BBIBOJIBI;

—  TPOBOJAUTH MPU HEOOXOIUMOCTH CEpUI0 MPSIMBIX HU3MEPEHMI, OINpenesss CpelHee 3HAUCHHE H3MEepsIeMOin
BeTUYUHBI ((POKYCHOE PacCTOsSTHUE COOMpAIOIIeH JIMH3BI), 00OCHOBBIBATH BHIOOP crioco0a m3mMepeHus (M3MEepUTETbHOTO
npudopa);

—  TNPOBOJUTH MCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH C HCIIOJIB30BAHHUEM TMPSIMBIX H3MEPEHHI
(3aBUCUMOCTh IYTH OT BpPEMEHH NpPH PAaBHOYCKOPEHHOM JIBMKCHHH 0€3 Ha4YalbHOW CKOpPOCTH, IMEpHoja KoieOaHHid
MaTEMaTUYECKOTO MASITHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJia OTPaKEHHUS CBETa OT yIJia MaJCHUs U yrila MpeToMIIeHUs
OT yIyIa TajJeHus): TUIAHUPOBATh HCCIIEOBAHUE, CAaMOCTOSTENIbHO COOUpPATh YCTAHOBKY, (PUKCHPOBATH PpPE3YyIbTaThl
NOJTYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE TaOMUIl W rpadukoB, AenaTh BBIBOJABI MO pe3yjbTaTaMm
UCCJICIOBAHNS,

—  TPOBOJUTH KOCBEHHBIE HW3MEpPEHHS (U3MUECKUX BEIUYUH (CpPENHSAS CKOPOCTh M YCKOpPEHHE Tela TpHu
PaBHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOJHOTO TMajeHUsl, >KECTKOCTh MPYXKHUHBI, KOIPPUIUEHT TpEeHUs
CKOJIbKEHHMsSI, MEXaHWdeckasi padoTa M MOIIHOCTb, YacTOTa W IMEpPUOJ KOJIeOaHUH MATeMaTHYeCKOro U MPY>KUHHOTO
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MasATHUKOB, ONTHYECKas CWJIa COOMpArolled JUH3bI, PAJUOAKTHUBHBIN (OH): IJIAaHHUPOBATH HM3MEPEHUs, COOUpaTh
JKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBINOJHATH M3MEPEHMS, CIEAYs NPEIJI0KEHHONM WHCTPYKLMH, BBIYHACIATH 3HAYECHHE
BEJIMYMHBI U aHAJIU3UPOBATh MOJTYUEHHbIE PE3YNbTATHI C YUETOM 3aJaHHOM MOIPELIHOCTH U3MEPEHUI;

—  co0monath mpaBuiia TEXHUKHA 0€30MacHOCTH MPHU paboTe ¢ 1abopaTOpHBIM 000pPYI0BaHUEM;

—  pa3iMyaTb OCHOBHBIE TPU3HAKM H3YYEHHBIX (U3MUECKUX MOJeNel: MaTepuanbHas TOuYKa, aOCOIIOTHO
TBEPAOE TEIO0, TOUYEUHBI UCTOYHUK CBETA, JIy4, TOHKAas JINH3a, INIAHETapHasi MOZENIb aTOMa, HYKJIOHHAasi MOZENIb ATOMHOI'O
A1pa;

—  XapaKTepu30BaTh MPHUHLMIIBI JEUCTBUSA M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMICTB C ONOpPOW Ha HX
ONMHCAHMS (B TOM YHKCIE: COUAOMETP, JATUUKHU MOJIOXKEHUSI, pACCTOSHUSA U YCKOPEHHSI, paKeTa, 3XO0JI0T, OYKH, MEPUCKOIL,
(oToanmapaT, ONTUYECKUE CBETOBOJbI, CHEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), MCIonb3ys 3HaHUS O CBOMCTBax
(¢u3nUecKnX ABJICHUN U HEOOXOAUMBIE (PU3NUECKHUE 3aKOHOMEPHOCTH;

—  HCIONB30BaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB, H3MEPHUTEIBHBIX
npuOOpPOB M TEXHOJOTMYECKMX IPOLECCOB MpPU PELIEHUH Y4eOHO-IPAKTUYECKUX 3a4ad, ONTHYECKHE CXEMbl IS
OCTPOEHUS U300paKEHUI B IIJIOCKOM 3€pKajie U COOMparouieil JINH3E;

—  TPUBOAMTH MpUMEpPHl (HAXOAUTHh MH(OPMALMIO O MPUMEpPax) MPAKTHUECKOTO MCIOJIb30BaHUS (PU3MUECKHX
3HAHM B TOBCEIHEBHOW >KM3HU [Jis1 oOecredeHus 0e30MacHOCTH IMpH OOpalieHuu ¢ NpubopaMH M TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHUS 3/I0POBBS U COOIOACHUSI HOPM HKOJIOTMYECKOr0 MOBECHHS B OKPYKaIOIIEH CPEIE;

—  OCYILECTBJIATh NOUCK MH(OpMAIMK PU3NUECKOro copepxanus B IHTepHeTe, caMOCTOATENBHO (POpMYIUpPYS
NOMCKOBBIN 3arpoc, HaXOAUTh MYTH ONPEAEICHUS JOCTOBEPHOCTH MOJYYEHHOW MH(POPMAIMM HA OCHOBE MMEIOIIMXCS
3HAaHUU U IONOJHUTENbHBIX UCTOYHUKOB,;

—  HWCHONb30BaTh NPHU BBHINOJHEHUH YYE€OHBIX 3aJaHUi HAyYHO-TIOMYJSIPHYIO JUTEpaTypy (HU3UUECKOro
COJIEp>KaHMsl, CIPAaBOYHBbIE MaTepuaibl, pecypchl cetu HHTepHeT, BilageTh NpUEMAMH KOHCIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusl THPOPMALMHU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

—  cO3[aBaThb COOCTBEHHbIE NUCBMEHHBIE W YCTHbIE COOOLIEHUS HAa OCHOBE WH(pOpMAIMM U3 HECKOJIbKHUX
UCTOYHHUKOB (PU3UYECKOTO COJEpKaHUs, MyOJIMYHO TMPEACTaBIATh PE3yJbTaThl MPOEKTHOM WM MCCIEI0BATEIbCKON
JEeSATENbHOCTH, MPU 3TOM IPaMOTHO MCIOJIb30BATh W3YUYEHHBIM MOHATUUHBIA anmapar u3ydaemoro pasziena (U3UKd U
CONPOBOXK/J1aTh BBICTYIUICHHE MIPE3EHTALMEN C Y4ETOM OCOOEHHOCTEN ayJUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KonnuaecTBo yacoB DJIEKTPOHHBIE
g;_)n HanMeHnoBaH#e pa3/iesioB U TEM IPOrPAMMBI Beero KonTponeHsle | IIpakTnueckue E)%T)?E(?}f;;gbﬁme
paboThI paboThI —
Paznen 1. ®usuka u €€ posib B MO3HAHUK OKPYKAIOIIETO MUPa
1.1 dusnka - HayKa 0 MpuUpoe 2 https://eduprosvet.ru/
1.2 du3nyecKre BEITMUNHBI 2 1 https://eduprosvet.ru/
1.3 EcrecTBeHHOHAYYHBIN METO ITO3HAHUSI 2 1 https://eduprosvet.ru/
HWroro no pazneny 6
Pa3nen 2. IlepBoHavanbHble CBEEHUS O CTPOEHUH BELLIECTBA
2.1 CtpocHue BeliecTna 1 https://eduprosvet.ru/
29 JIBM>KEHHE U B3aUMO/ICHCTBHE YaCTHII 5 1 https://eduprosvet.ru/
BEIIICCTBA
2.3 ArperaTHbie COCTOSIHUS BEILIECTBA 2 https://eduprosvet.ru/
Hroro no pazueny 5
Pasnmen 3. JIBmwkeHue u B3aUMOICHCTBUE Tl
3.1 MexaHndeckoe IBUKEHUE 3 https://eduprosvet.ru/
3.2 Wueprust, Mmacca, IIOTHOCTb 4 1 https://eduprosvet.ru/
3.3 Cuna. Bunsl cun 14 1 2 https://eduprosvet.ru/
Hroro no pazueny 21
Paznen 4. JlaBnenue TBEPABIX TeJ, )KUAKOCTEN U ra30B
41 Hasnenue. [lepenaya naBieHus: TBEPABIMU 3 https://eduprosvet.ru/
TeJIaMH, )KUIKOCTSIMHU U Ta3aMu
4.2 JlaBreHue KUIKOCTH 5 https://eduprosvet.ru/
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4.3 ATMmochepHoe aBiIeHne 6 https://eduprosvet.ru/
44 JlelicTBHE )KUIKOCTH M T'a3a Ha MOTPYKEHHOE 7 3 https://eduprosvet.ru/
B HUX TEJIO

Hroro no pazgeny 21

Paznen 5. PaboTa 1 MOITHOCTB. DHEPTUs
5.1 Pabora n MoIiHOCTH 3 1 https://eduprosvet.ru/
5.2 [TpocThie MEXaHU3MBI 5 1 https://eduprosvet.ru/
53 MexaHuueckas YHEprust 4 1 https://eduprosvet.ru/

Hroro no pazgeny 12

PezepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12
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8 KIIACC
KommuecTBo yacos DNeKTpOHHbBIE
Ne ii/m HanmenoBanue pa3ziesoB u TeM IpOrpaMMbl Beero Kontponbnbie | [Ipaktuueckue ggsgf (j)lf;"ll“z.?IbHHe
paboThI paboThI pecypesI

Paznen 1. TeruoBble siBeHUs
1.1 CrtpocHHe U CBOMCTBA BEIECTBA 7 https://eduprosvet.ru/
1.2 TenoBbIe POIIECCHI 21 5 https://eduprosvet.ru/

Uroro mo pazueny 28

Paznen 2. DaexTpuyeckrue U MarHUTHBIE SIBJICHUS
21 QHGKTpI/I‘-IeCKI/I? 3apsiibl. 3apsHKEHHBIC Tea 7 1 https://eduprosvet.ru/

Y WX B3aUMOJICHICTBUE

2.2 [ToCTOSIHHBIN JCKTPHYCCKHUN TOK 20 7 https://eduprosvet.ru/
2.3 MarauTHbIE SABJICHUS 6 15 https://eduprosvet.ru/
24 DJeKTpOMarHuTHasE HHAYKLUS 4 https://eduprosvet.ru/

Wroro no pazueny 37

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME 68 145
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9 KJIACC
KommuecTBo yacos DNeKTpOHHbBIE
Ne /i HanmenoBanue pa3ziesoB u TeM IpOrpaMMbl Beero Kontponbnbie | [Ipaktuueckue ggsgf (?;;Zleme
paboThI paboThI pecypesI
Pazpgen 1. MexaHndecKkue SBIICHUS
11 MexaHn4ecKoe JBUKEHHUE U CIIOCOOBI €T0 10 1 https://eduprosvet.ru/
OIHMCAHHUS
1.2 BiaumopericTeue Ten 20 1 3 https://eduprosvet.ru/
1.3 3aKOHBI COXpaHEHUs 10 3 https://eduprosvet.ru/
Uroro mo pazueny 40
Paznen 2. Mexannueckue KoneOaHus ¥ BOJTHBI
2.1 MexaHndyeckue Kojieoanus 7 3 https://eduprosvet.ru/
2.2 MexaHuyeckre BOJHBL. 3BYK 8 1 3 https://eduprosvet.ru/
Hroro no pazgeny 15
Paznen 3. DeKTpOMarHuTHOE I0JIC U 3JICKTPOMArHUTHBIC BOJTHBI
3.1 VICKTPOMATHHTHOE N0JE 6 2 https://eduprosvet.ru/
AICKTPOMArHUTHBIC BOJTHBI
Hroro no pazaeny
Pasznen 4. CBeTOBBIE ABIIEHUS
4.1 3aKOHBI PaCIPOCTPAHEHHs CBETA 6 2 https://eduprosvet.ru/
4.2 JIMH3bI U ONTUYECKUE TPUOOPHI 6 3 https://eduprosvet.ru/
4.3 Pa3noxxeHue 6enoro cBeTa B CIIEKTP 3 2 https://eduprosvet.ru/
Uroro no pazgeny 15
Pa3nen 5. KBa"HTOBLIE SBJICHUS
51 Hcnyckanue v MOraoneHNe CBETa aTOMOM 4 1 https://eduprosvet.ru/
5.2 CrtpocHre aTOMHOTO sipa 6 1 https://eduprosvet.ru/
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5.3 SlnepHble peakiuu 7 1 https://eduprosvet.ru/
Hroro no pazneny 17
Paznen 6. IloBTopuTenbHO-0000IAIONNN MOTYITH
6.1 [ToBTOpeHme u 00001IeHNE COAePIKAHUST 9 5 hitps://eduprosvet.ru/
Kypca Ghu3uku 3a 7-9 kimacc
Uroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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MMPOBEPSAEMBIE ITPEMETHBIE PE3YJIbTATBI OCBOEHVSI OCHOBHOM OBPA30OBATEJIBHON

NPOI'PAMMBI OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA

7 KIIACC
Kon . .
HIPOBEPAEMOTo [IpoBepsieMble peAMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIETO
oOpa3oBaHus
pe3yJibTara
11 MCIIOJIb30BaTh U3YUYEHHBIE TOHITHS
12 pa3nuyaTth SBJIECHUS IO ONMCAHUIO MX XapaKTEPHBIX CBOWMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIMX JIaHHOE
(bu3HYecKoe SBICHUE
pacro3HaBaTh NPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUN B OKPY)KAIOLIEM MHpE, B TOM 4YHUCIE (U3UUYECKUE
13 SBJICHUS B IIPUPOJIE, IIPU ITOM MEPEBOJUTH INPAKTUYECKYIO 337ayy B y4eOHYI0, BBIIEIATh CYIIECTBEHHBIC CBOMCTBA
(mpu3HaKM) HPU3UIECKHX SIBICHUH
ONMCHIBATh U3yUYEHHbIE CBOMCTBA Tel W (PU3MUECKHE SBICHUS, UCIONB3Ys (U3NYECKHUE BEIMUYMHBI, TPU OMHCAHUU
14 NPaBWIbHO TPAKTOBAaTh (PU3NUECKUN CMBICT HCIOJIb3YEMBIX BEIMYMH, MX OOO3HAUECHUS M €IUHHIBI (PU3MYECKUX
BEJIMYMH, HaXOAUTh (POPMYIIbI, CBSI3bIBAIOIIME NAHHYIO (DPU3MUECKYI0 BEJIUYMHY C JIPYrUMHU BEJIMYMHAMHU, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUYUH
15 XapaKTepu30BaTh CBOICTBA Tell, GU3NYECKUE SBICHUS U MPOLECCHI, UCIIOIb3Ysl N3YYEHHBIE 3aKOHBI, IIPU 3TOM J1aBaTh
' CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aIHCHIBATh €I0 MATEMaTHYECKOE BhIPAKEHHUE
OOBSACHATh (DU3MUECKHE SIBICHUS, MPOLIECCHl M CBOMCTBA TeJ, B TOM 4YMCIE U B KOHTEKCTE€ CHUTyalMil MpaKTUKO-
16 OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUYMHHO-CIEICTBCHHbIE CBS3U, CTPOUTh OOBsICHeHHWe u3 1 — 2
JIOTUYECKUX LIaroB ¢ omnopoil Ha 1 — 2 M3ydyeHHBIX CBOMCTBA (PU3MUECKUX SBJICHUHM, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTHU
pelaTh pacu€THbIE 3a1auk B 1 — 2 neiicTBUsA, UCIIOIIB3Ysl 3aKOHBI U (DOPMYJIbl, CBS3bIBAIOIINE (PU3NUECKUE BETUYHUHBL:
17 Ha OCHOBE aHaJIM3a YCIIOBHS 33Ja4yl 3alUCHIBAaTh KPATKOE YCIOBHE, MOICTABIATh (hU3UYECKHE BETUUYHUHBI B (DOPMYJIbI
' U IpPOBOJUTH pacy€rbl, HAXOAMTb CIPABOYHbBIC JaHHbIE, HEOOXOAMMBbIE [UId pEIIeHUs 3aJad, OLICHUBATh
PEATUCTUYHOCTD MOTYYCHHOM (HU3NYECKON BEIMUUHBI
18 pacrno3HaBaTh MPOOIEMbI, KOTOPbIE MOXKHO PEIIMTh IPU NOMOIIM (U3UYECKUX METOJOB, B ONMCAHUM UCCIIEI0OBAaHUS

BBIJICJIATh IPOBEPSiEMOE MPEANONI0KeHHe (TUIOTe3y), pa3inyaTh U WHTEPIPETUPOBATH IOJYUYEHHBIH pe3yibTar,
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HaxXxoaHuThb OIINOKH B XO0J€ OIIbITa, A€JIaTh BBIBOALI 11O €T0 PE3yJIbTaTaM

1.9

MPOBOJMTH OMBITHI TO HAOMIONEHUI0 (U3MUECKHUX SIBICHUNW WIM (U3NYECKUX CBOUCTB Tel: (POpMYyIUpOBaThH
NpOBEPsiEMbIC TIPEATIOI0KEHHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYI0BaHMUsI, 3alMChIBATh XOJI OIbITA U
(GbOopMyYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSTh MPSIMBIE U3MEPEHUs C UCIIOIb30BAaHUEM AHAJIOTOBBIX M IM(POBBIX MPHOOPOB, 3aMUCHIBATh MOKA3aHUS
npuOOPOB C YIETOM 3aJJaHHOM aOCOMIOTHON MOTPEUTHOCTH U3MEPEHUI

1.11

MIPOBOJIUTH HCCJIEIOBAHUE 3aBHUCHUMOCTH OJHON (DM3MUYECKON BEIMYUHBI OT JIPYroil C HCIONBb30BAHHEM MPSMBIX
W3MEpEHUH, y9acTBOBATh B IUIAHMPOBAHUH y4EOHOTO MCCIICAOBAHUS, COOMPATh YCTAHOBKY U BBIMIOJIHATH H3MEPCHUS,
cienys MPeAoKeHHOMY IUIaHy, (PMKCHUPOBATh PE3yJbTaThl MOJYUYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEITUYHMH B BUJC
MPEITIOKEHHBIX Ta0IHII U TPpadUKOB, AeTIaTh BHIBOABI IO PE3yIbTaTaM HCCIIEIOBAHUS

1.12

IIPOBOJIUTHh KOCBEHHBIE HM3MepeHusl (PU3MYECKUX BEJIMYMH, CJIeays MPEeJIOKEHHON MHCTPYKLHMH: MPHU BBHITOJIHEHUU
U3MEpEHUI COOMPATh IKCIEPUMEHTATBHYIO YCTAHOBKY M BRIYHUCIISTH 3HAYCHHE NCKOMOU BEITUYHHBI

1.13

c00JIr01aTh MpaBUIa TEXHUKHA O€30MACHOCTH MpU padboTe ¢ JabopaTOpHBIM 000PYyA0BAHUEM

1.14

yKa3blBaTh MPHUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB, XapaKTepU30BaTh HPUHIMIBI JCHCTBHA
W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPONCTB C TOMOIIBIO HX ONHUCAHMS, HCMOJIb3ys 3HAHHUS O CBOMCTBax
¢bu3nUecKux ABICHUH U HEOOXOUMBbIe (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJUTH MPUMEPHI (HAXOAUTh UH(OPMALIMIO O MPUMEpPAx) MPAKTUYECKOTO MCIOIb30BaHUs (PU3NUECKUX 3HAHUH B
MIOBCEJTHEBHON JKM3HU s oOecreyeHus: Oe30MacHOCTH TMpH oOpallleHuH ¢ npubopaMM U TEXHUYECKUMHU
YCTPONCTBAMHU, COXPAaHEHHUs 30POBbs U COOJIIOJICHNS] HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKaIOLIEH cpejie

1.16

OCYILECTBIISATh OTOOp HCTOYHUKOB HMH(OpManuu B ceTd VHTEpHET B COOTBETCTBMM C 3a/JaHHBIM IOUCKOBBIM
3apoCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUW M MyTEM CPAaBHEHHUS PA3JIMYHBIX HCTOUYHUKOB BBIICIATH MH(GOPMALUIO,
KOTOpas SBJSIETCS NPOTUBOPEUMBOM MM MOKET OBITh HEJIOCTOBEPHOU

1.17

UCIIOJIb30BaTh MPHU BBIIOJHEHUN Y4YE€OHBIX 3aJaHUIl HAyYHONOIYJSPHYIO JUTEpaTypy (U3HUECKOro colep>KaHus,
CIpaBOYHBIC MaTEPUAIIbI, peCypchl ceTu MHTEpHeT, BlajeTh NpUEMaMy KOHCIIEKTUPOBAHUS TEKCTA, MPEoOpazoBaHUs
nH(}OpMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO31aBaThb COOCTBEHHBIC KpaTKUC NMHUCbMCHHBIC U YCTHBIC COO6H.[€HI/ISI Ha OCHOBE 2 — 3 HCTOYHHKOB I/IH(I)OpMaI_[I/II/I
(1)I/ISI/I‘I€CKOFO COJZACpIKaHusA, B TOM YUCIIC Hy6J'II/I‘~IHO ACJIaTb KPaTKuEC COO6HICHI/I$I O pe3yijibTaTax MPOCKTOB HIIN
y‘Ie6HHX HCCHGHOBaHHﬁ, IIpu 3TOM TI'paMOTHO HCIOJIb30BAThH H3y‘IeHHLII>'I MOHITUMHBIN arrmapar Kypca (I)I/I3I/IKI/I,
CONPOBOKAATH BBICTYIIJICHUC HpGSGHTaHHCﬁ

1.19

IIPpU BBIIIOJIHCHUU y‘-IC6HBIX IIPOCKTOB U HcclieJOBaHUH pacpeaciisiTh 00513aHHOCTH B I'pyanie B COOTBETCTBUU C
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IIOCTAaBJICHHBIMU 3aaa4aMH, CJICIUTH 3a BBIIIOJTHCHUEM IIJIaHA HeﬁCTBHﬁ, aJICKBATHO OLICHUBATH COOCTBEHHBIH BKJIa/J B
ACATCIIBHOCTD I'PYIIIIbI, BEICTPAUBATH KOMMYHHUKATUBHOC B3aI/IMOI[eI\/'ICTBI/Ie, YUYUTBIBASA MHCHHUC OKPYKAIOIINX

8 KJIIACC
Kon . .
HIPOBEPAEMOTo [TpoBepsieMble IpeMETHBIE PE3YJILTATHl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
pesyNbTaTa o0pa3oBaHUs
11 WCIIOJIB30BATh TOHATHUS
19 pa3nuyaTh SBJIEHHUS MO OMHCAHUIO UX XApaKTEPHBIX CBOWCTB W HAa OCHOBE OINBITOB, JEMOHCTPUPYIOIIUX JaHHOE
' (buznyeckoe siBIeHNUE
pacro3HaBaTh IpPOSBICHHUE HM3YYEHHBIX (U3UUECKUX SBJICHHH B OKpYXarolleM MHpe, B TOM 4YHcie (usnueckue
13 SIBJICHHS B MIPUPOJIC, TIPH ITOM TEPEBOIUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIC CBOWCTBA
(mpu3HaKy) HU3HUECKUX SIBICHHIMA
OTMCHIBATh M3YYCHHBIC CBOWMCTBA Tel M (PU3UYECKHUE SBICHUS, WCIONB3Yysd (U3NUYECKHE BEIWYHHBI, IPU OMUCAHHUU
14 NpPaBUWIBHO TPAKTOBATh (PU3UUECKUH CMBICT HCIOJIB3YEMbIX BEJIMYMH, OOO3HAYEHHS M EIUHMIBI (U3NYECKUX
' BEJIMYMH, HAXOIUTHh (DOPMYIIBI, CBSI3BIBAIOIIME NAaHHYIO (U3NYECKYIO BEIWYMHY C JPYTUMH BEITHYWHAMH, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUYUH
15 XapaKTepru30BaTh CBOMCTBA Tel, (PU3MUYECKHE SBICHUS M MPOLECCH, UCIIONB3YS U3yUYE€HHBIE 3aKOHBI, IPU ATOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIKCHIBATh €I0 MATEMaTHYECKOE BhIPAKEHHUE
OOBSICHATH (PU3UUECKHE TPOLECCHl M CBOWCTBA TN, B TOM YHCI€ W B KOHTEKCT€ CHUTYyallUd TPaKTHKO-
16 OpPUEHTUPOBAHHOI'O XapaKkTepa: BBbIIBIATh HNPUYMHHO-CIEACTBEHHBIE CBS3M, CTPOUTh OOBsiICHEHME H3 1 — 2
' JOTHYECKUX INaroB ¢ MOMOIIBI0 1 — 2 W3y4eHHBIX CBOWCTBA (U3WYECKHUX SBICHUH, (PU3NUYECKUX 3aKOHA WU
3aKOHOMEPHOCTH
pemaTh pacu€THbIE 331a4H B 2 — 3 NEHCTBHSA, UCTIONB3YS 3aKOHBI M (POPMYIIbI, CBSA3BIBAIOIINE (PU3NIECCKHIE BETHUUHBI:
17 Ha OCHOBE aHaJM3a YCJIOBMS 3aJlauM 3aIllMChIBAThb KPAaTKOE YCJIOBHE, BBIABIATH HEJAOCTATOK JAHHBIX Ul PELICHUs
3a/aud, BBIOMpATh 3aKOHBI M (POPMyIBl, HEOOXOMUMBIE ISl €€ peIIeHUs,, MPOBOJUTH PACUETHl U CPAaBHUBAThH
NOJYy4E€HHOE 3HaYeHHe (PM3UUECKOM BETMUMHBI C U3BECTHBIMHU JaHHBIMU
18 pacmo3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (HU3UYECKHX METOJOB, HCIONB3Yys ONHCAHUE

HCCIICOOBAHUA, BBIACIATL IMMPOBCPACMOC IMPCAIIOJI0KCHHUC, OICHUBATL IIPABUJIIBHOCTL IIOPAAKA ITPOBCACHUS
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HCCICOO0BaHUA, JCJIAaTh BBIBO/bI

1.9

MPOBOJMUTH OMBITHI TO HAONIONCHUIO (DU3UYECKUX SBICHUN WU (PUINUECKUX CBOWCTB Tel: (HOpMyIHpOBaTh
NPOBEPsIEMBbIC MPEIIOIOKEHHS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 00OPYIOBAaHHUS, OMUCHIBATH XOJ OIBITA U
(GbOopMyYIUPOBATH BHIBOJIBI

1.10

BBIMOJHATh MPSMble U3MEPEHHs] C HCIOJIb30BAHUEM aHAJIOIOBBIX NMPUOOPOB M AATUYMKOB (PU3MUECKHX BEITUYMH,
CpPaBHHUBATh PE3YJIbTAThI U3MEPEHUH ¢ YUETOM 3aJaHHON aOCOTIOTHON OTPEITHOCTH

1.11

MIPOBOJIUTH HCCIIEOBAHUE 3aBHUCHUMOCTH OJHOM (PU3NYECKOM BEIWYMHBI OT JIPYroM C HCIOJb30BAHHEM MPSMBIX
U3MEPEHUI: TUTAHUPOBATh MCCIICIOBAHKE, COOMPATh YCTAHOBKY M BBHITIOJMHATH M3MEPEHUs, CIACHYS MPEIJIOKEHHOMY
IIaHy, (UKCUPOBATh PE3YNbTAaThl MOJYyUYEHHOW 3aBUCUMOCTH B BUAE TaONMUI] M TpaduUKOB, JeNaTh BBIBOJABI IO
pe3ysibTaTaM MCClIeJOBaHUs

1.12

IIPOBOJIMTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYMH: MJIAHUPOBATh U3MEPEHHsI, COOUPATh SKCIEPUMEHTATbHYIO
YCTaHOBKY, CJIEJlys] IPEIJI0KEHHOW MHCTPYKIIUH, U BBIYUCISATH 3HAUCHHE BEJIMUMUHbI

1.13

c00JIr01aTh MpaBUIa TEXHUKHA O€30MACHOCTH MpU padboTe ¢ JabopaTOpHBIM 000PYyA0BAHUEM

1.14

XapaKTCPHU30BaATh NPUHIHAIIbLI I[CﬁCTBPIH HN3YUCHHBIX HpI/I60p0B N TCXHUYCCKUX yCTpOfICTB C OHOpOI71 Ha UX OIIMCaHuAd,
HCIIOJIB3YA 3HAHUA O CBOMCTBaxX (i)I/ISI/ILIeCKI/IX SIBJICHHI U HGO6XO)II/IMI)IC (1)I/ISI/I‘~IeCKI/Ie 3aKOHOMCPHOCTH

1.15

pacnio3HaBaTb MPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC HpI/I60pLI 1o CXeéMaM Hu CXCMATHYHBIM
PUCYHKaM, COCTaBJIITb CXEMBI JJICKTPHUUCCKUX ueneﬁ C MOCICHOBATCIBHBIM MW IMapa/UICIIBHBIM COCIHHCHUEM
9JICMCHTOB, pa3jindasi YCIIOBHBIC 0003HaYCHHMS DIICMEHTOB QJICKTPUYICCKUX I.ICHCﬁ

1.16

IPUBOJUTH NMPUMEPHI (HAXOAUTh UH(OPMAIIHIO O IpUMepax) NPaKTUYECKOTO MCIOIb30BaHUs (PU3NYECKUX 3HAHUN B
MOBCEJIHEBHON JKM3HU s o0ecrieyeHus O€30MacHOCTH MpH OOpalleHud ¢ npudopaMu M TEXHUYECKHMHU
YCTPOMCTBAMHU, COXPAaHEHHUs 30POBbs U COOJIIOJCHUSI HOPM KOJIOTHYECKOT0 ITOBEICHUS B OKPYKAIOLIEH cpejie

1.17

OCYIIECTBIIATh MOUCK MH(pOpMaru GU3nveckoro coaepx anus B ceTu MHTepHET, Ha OCHOBE MMEIOIIUXCS 3HAHUHN U
myTéM CPaBHECHHS JOTIOTHUTEIBHBIX HCTOYHHKOB BBIACIATE HHPOPMAITHUIO, KOTOPAS SBISICTCS] MPOTUBOPECUYUBOMN HITH
MOJKET OBITh HETOCTOBEPHOU

1.18

WCIIOJIH30BaTh MPHU BBIMOTHEHUU YYEOHBIX 3aJlaHUM HAYyYHO-TIOMYJSIPHYIO JIMTEPATYpy (PU3UUECKOTO COACpNKAHUS,
CIIpaBOYHBIE MaTEepPHAIIbI, pecypchl ceTH VHTepHeT; BiaaeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs
nH(}OpMAIIMU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO31aBaThb COOCTBEHHBIC INMHCHMEHHBIE MU KpaTKUC YCTHBIC COO6H_ICHI/I$[, 0606111215{ I/IH(I)OpMaLII/IIO N3 HCCKOJIBKUX
HCTOYHUKOB (bPISI/I‘IGCKOFO COJACpKaHudA, B TOM YHUCIIC HY6J'II/I‘IHO MNpEACTaBIATh PE3YIbTATHI HpOGKTHOfI N
HCCHCHOB&TCHBCKOﬁ ACATCIIbHOCTH, TIPHU 3TOM T'PAMOTHO HCIIOJIb30BATh HSYHCHHBIfI MOHSITUHHBIN arrapar Kypca
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(bu3KKH, CONPOBOKIATH BHICTYIJICHUE MPE3eHTallUEH

IIPH BBITIOJTHEHUH YYEOHBIX MMPOCKTOB U UCCIICOBAHUN (PU3NISCKUX MPOIIECCOB PACIPEEISITh 00S3aHHOCTH B TPYIIIE
B COOTBETCTBHM C IOCTABJICHHBIMH 3aJladaMH, CJICIUTh 3a BBHIMOJIHEHHEM IUIaHA JEHCTBUIl U KOPPEKTHPOBATH €ro,

1.20 .
aJIeKBaTHO OIICHMBAaTb COOCTBEHHBIM BKJIQJ] B J€ATEJbHOCTh TPYIIbl, BbBICTpaUBaTh KOMMYHHKAaTHBHOE
B3aMMO/ICHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3periaTb KOHQIIUKTHI
9 KIIACC
Kon . o
ITpoBepsieMble IpeMETHBIE PE3YJIBTAThl OCBOEHHSI OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOILETO
IIPOBEPSEMOT0
oOpaszoBaHus
pe3ynbrara
1.1 MCII0JIb30BAaTh U3YUYEHHBIE TOHATHS
19 pa3nuyath SBJICHUS MO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, AEMOHCTPHUPYIOIIMX JTaHHOE
¢dusnyeckoe siBICHUE
pacro3HaBaTh TPOSIBIICHUE HM3YYCHHBIX (U3NYECKHUX SBICHUH B OKPYKAIOIIEM MHpPE, B TOM 4HCie (pu3mueckue
1.3 SBJICHUS B IPUPOJIE, IPU ATOM NEPEBOJUTH MPAKTHUECKYIO 3a7auy B yUeOHYI0, BBICNATH CYLIECTBEHHBIE CBOMCTBA
(mpu3HaKu) (PU3HUECKUX SIBICHUM
OIKCHIBATh U3YUEHHbIE CBOMCTBA Teld M (PU3UYECKUE SBICHUS, UCTONb3Ys (U3NUYECKUE BEIMYUHBI, IPU ONUCAHUU
14 IPABWJIBHO TPAaKTOBAaTh (PU3MUECKUNA CMBICI MCIOJIb3YEMbIX BEIMYMH, O0O3HAUEHUS M EIUHUIBI (PU3NUECKUX
' BEJIMYMH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JTaHHYIO (PU3MUYECKYIO BEJIUUMHY C IPYTMMHU BEIMUYMHAMM, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITMUNH
15 XapakTepu30BaTh CBOWCTBA Tell, (pU3MUYECKHE SIBJICHUS M MPOLIECCHI, UCHOJb3Yys HM3Y4YEHHBIE 3aKOHBI, IPU 3TOM
' JlaBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA U 3aITUCHIBATh €r0 MAaTEMaTHYECKOE BBIPAKEHHE
OOBSCHATh (PU3MYECKHE IPOLECChl M CBOMCTBA Te€Jd, B TOM YHCIE€ U B KOHTEKCTE CHUTyallMid MpPaKTHUKO-
16 OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh HPUYMHHO-CICICTBCHHBIE CBS3HM, CTPOUTH OOBSICHEHHWE U3 2 — 3
' JIOTMYECKUX IIaroB C MOMOIIBbI0 2 — 3 M3Y4eHHBIX CBOMCTBA (PM3UUECKUX SIBICHHM, (U3NYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTHU
pemaTh pacuéTHble 3a1auM (ONMUpaAOLIUecs Ha cUCTeMY M3 2 — 3 ypaBHEHHH), UCHOJb3ys 3aKOHBI U (POPMYIIbI,
1.7 CBSI3BIBAIOIIME (DU3MYECKHE BEIWYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3aJaud 3alUChIBATh KpPAaTKOE YCJIOBHE,

BBIIBJIATH HCAOCTAIOIIUEC HIIN H30BITOYHEIE JaHHBIC, BLI6I/IpaTI> 3aKOHBbI 1 (bOpMy.]'ILI, HeO6XO,Z[I/IMBIe JJIA pCIICHUA,
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IMPOBOJAUTH pacqéTm N OICHHUBATh PCATTMCTUYHOCTD ITOJTYUYCHHOI'O 3HAYCHHUA q)HSquCKOfI BCIIMYHUHBI

1.8

pacno3HaBaThb HpOGHGMbI, KOTOPBIC MOXHO pPCHINTH IIPpHU IMOMOIIU (1)I/ISI/II-IGCKI/IX MCTOHOB, HCIIOJIB3Yys OIIMCAHUC
HCCIICOOBAHUA, BBIACILITL IIPOBECPACMOC IIPCAIIOJIOKCHUC, OLCHUBATH IIPABHJIIBHOCTL IIOpAAKA IIPOBCIACHHA
HCCIICA0BaHMA, JCJIATh BBIBOJAbI, MHTCPIPCTUPOBATH PC3YJIbTAThI H8,6JIIOI[€HPII>1 1 OIIBITOB

1.9

NPOBOJUTH OMBITH 10 HAONIONECHUIO (U3MUYECKUX SBICHUN WM (PU3MUECKUX CBOWCTB TEN: CaMOCTOSTEIBHO
coOupaTh YCTaHOBKY M3 HM30BITOYHOrO HaOopa OOOpYyIOBaHWS, OMHCHIBATH XOJ ONbBITA U €ro Pe3yNIbTaThl,
(bOopMyYIHPOBaThH BHIBOJIBI

1.10

MIPOBOJIMTH MPH HEOOXOAMMOCTH CEPHUIO MPSAMBIX U3MEPEHUM, ONIPEIIEIISAs CPEIHEE 3HAUYCHUE U3MEPSIEMON BETMUHHBI
(boxycHOE paccTossHME coOWparomel JMH3bI), OOOCHOBBIBATH BBHIOOpP CHoco0a H3MEpeHHs (M3MEPHUTEIBHOTO
npubopa)

1.11

IPOBOJUTh MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C MCIOJIB30BAHMEM IPSIMBIX H3MEPEHHMIL:
IUIAHUPOBATh HCCIIEAOBAaHUE, CAMOCTOSTENBLHO COOHMpaTh YCTAHOBKY, (PUKCHpPOBAaTh pe3yabTaThl MOITYYEHHOU
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUE TAOJIMLIM I'paHKOB, A€JaTh BEIBOABI 10 pe3yJbTaTaM MCCIIEI0BaHMs

1.12

1.13

NPOBOJUTH  KOCBEHHBIE  HM3MEpeHUs  (U3MYECKUMX  BEJIMYMH:  IUIAHHPOBAaTh  WM3MEPEHMsA,  coOMparthb
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIINOJHATH H3MEPEHMs, CIEAys NPEUIOKCHHOM HHCTPYKLUHU, BBIYUCIATH
3HAYCHME BEJIMYMHBI U AHAIU3UPOBATH [10JYYEHHBIE PE3YyJIbTaThl C YYETOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHUN

coOmrofaTh MpaBuiIa TEXHUKHU 0€30MIaCHOCTH MpHU padoTe ¢ 1a00paTOpHbIM 000PYAOBAHUEM

1.14

pa3jindaTb OCHOBHBIC TPU3HAKW U3YYCHHBIX (I)I/IBI/I‘-ICCKI/IX Mozeleit: MaTCpurajibHasA TOUKA, a0COIIOTHO TBép,Z[OG TECIIO,
TOYCYHBIN UCTOYHUK CBCTa, JIYy4, TOHKasd JIMH3a, IJIaHETapHasd MOACJIb aTOMa, HYKJIOHHAsA MOJICJIb aTOMHOI'O Aapa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOHWCTB C ONOpPOM Ha HX
OINMCAHHUS, UCIIOJIB3YSI 3HAHUS O CBOMCTBAaX (PM3MUECKUX SIBJICHUN U HEOOXOANMbIE (PU3NYECKUE 3aKOHOMEPHOCTHU

1.16

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX PUOOPOB U
TEXHOJIOTUIECKHUX TIPOIIECCOB NMPH PEHICHUH y4eOHO-IPAKTUYECKUX 3aJad, ONTHUYECKUE CXEMBI IS MOCTPOCHUS
n300pakeHUH B TNIOCKOM 3epKajie M cOOMparoLIei JT1H3e

1.17

MPUBOJUTH MPUMEPHI (HAXOAUTh HH(OPMALIMIO O IPUMEPAX) MPAKTUIECKOTO HCIIONb30BAHNUS (PU3NUECKUX 3HAHHUM B
MIOBCEJTHEBHON JKM3HM JUIg obOecreyeHuss O€30MacHOCTH MpH OOpalleHud C OpubopaMH MU TEeXHUYECKHUMHU
YCTPOMCTBAMHU, COXPAaHEHHUs 3J0POBbs U COOJIIOJICHHsI HOPM SKOJIOTHYECKOT0 MOBEACHUS B OKPYKAIOIIEH cpejie

1.18

OCYHICCTBJIATL IMOUCK I/IH(I)OpMaI_II/II/I (I)I/I3I/I‘IGCKOFO COACPpIKaHUsA B CCTHU I/IHTepHCT, CaMOCTOATECIIBbHO (bOpMYJ'II/IpyTI
IMOMCKOBBIH 3arpocC, HaAXOAWUTb NIYTHU ONPCACIICHUA OTOCTOBCPHOCTU HOHy‘lGHHOfI I/IH(l)OpMaHI/II/I Ha OCHOBEC
UMCIOINXCS 3HAHUH U JOIIOJIHUTCIIBHBIX NCTOYHUKOB
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1.19

MCIIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3aJaHUI HAYYHO-TIOMYJISAPHYIO JUTEPATypy (PU3NYECKOTO COJEp:KaHus,
CIIPaBOYHBIE MaTepuaybl, pecypcbl ceTd MHTepHeT; BiageTh NpUEMaMHU KOHCIIEKTHPOBAHMSI TEKCTa,
npeoOpa3oBanus HHGOPMAIIUK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3/1aBaTb COOCTBEHHbIE MMUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OPMAIMK U3 HECKOJIbKUX HCTOYHUKOB
¢du3nueckoro conepkaHus, MyOJUMYHO MPEACTABIATh pE3ylbTaThl IMPOEKTHON WM  HCCIeI0BaTeIbCKON
JEeSTEBHOCTH, TIPHU 3TOM I'PaMOTHO HCIIOJIb30BaTh M3YUEHHBIN MOHATUHHBIN anmapaT u3ydyaeMoro paszena (pu3nku
U COIPOBOX/1aTh BBHICTYIUIEHHUE MPEe3EHTALMeN ¢ y4ETOM 0COOEHHOCTEN ayIuTOPUH CBEPCTHUKOB

1.21

IpY BBIOJHEHUH YYEOHBIX MPOEKTOB W HCCICIOBAHMN (PU3UYECKUX IMPOIECCOB paclpeneisiTh 00sS3aHHOCTH B
Ipylne B COOTBETCTBUM C IIOCTABICHHBIMM 3aJayaMH, CIEAWTh 3a BBINOJHEHHEM IUIaHa JeHCTBUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTh TPYIIIBL, BHICTPAMBATH
KOMMYHHKAaTHBHOE B3aMMOJEHCTBUE, IPOSIBIISIsI TOTOBHOCTh Pa3peliaTh KOHMINKTHI
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IPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon
pasiena Kon snementa [IpoBepsiemble 371€MEHThI COAEPKAHUS
®U3UKA U EE POJIb B ITIOSHAHUU OKPYXXAIOIIETO MUPA

11 ®dusuka — HayKa o npupoje. SAsnenus npupoasl. PU3NYECKUE ABICHUA: MEXAaHUYECKUE, TEIIOBbIE,
3JIEKTPUYECKHUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE

12 Ouznyeckue BenuunHbl. 3mepenue pusnuecknx BenuynH. Ousudeckue npubdopsl. [lorpemHocts
n3MepeHnil. MexxayHapoaHas CUCTEMA €IMHUIL

13 EctecTBeHHOHAy4YHBIH METOJ TMO3HAHUS: HAOMIOJEHUE, T[OCTAaHOBKA HAYYHOTO BOMpOCa,

1 BBIJIBUKEHUE THIOTE3, SKCIIEPUMEHT 10 MPOBEPKE THIOTE3, O0BICHEHNE HAOII0AAeMOTO SIBJICHUS

1.4 Onucanne GU3NYECKUX SBICHUN C TOMOIIBIO0 MOIeTei
[IpakTrueckue padbOTHI:
-3mepenue pacCTosHUM.

1.5 -M3mepenne o0bEMA KUIKOCTH U TBEPIOTO TEa.
-OnpeneneHue pa3MepoB MalbIX Tell.
-M3mepenue TemrepaTypsl MPY MTOMOIIHN KUIKOCTHOTO TEPMOMETPA U AATUHMKA TEMIIEPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHUA O CTPOEHMUM BEIIIECTBA

21 -CTpoeHHe BeUIeCTBA: aTOMBbl M MOJEKYJbI, UX pa3Mepbl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIEeCTBA

29 -JIB>xenue yactul BemiecTBa. CBA3b CKOPOCTU ABMKEHUSI YACTHI] C TeMIlepaTypoil. bpoyHoBckoe

5 IBIKeHUE, TuhPy3us

2.3 B3anmMopeiicTBre yacTuIl BEHIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE
-ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH M TBEPHBIX (KPUCTAJUIMYECKHUX )

24 Tel. B3auMocCBs3b MEXy CBOMCTBAMHU BEILIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSIX M MX aTOMHO-
MOJIEKYJIIPHBIM CTPOEHHUEM

2.5 Oco0eHHOCTH arperaTHhIX COCTOSIHUHN BO/IBI
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[IpakTudeckue pabOTHI:
-OneHka quamMeTpa aToMa METOIOM PSIOB (C UCTIONIB30BaHUEM (oTorpaduii).

26 -OnbIThl 0 HAOJIO/IEHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

-OnbITh IO OOHAPYKEHUIO ACHCTBHSI CHII MOJICKYJIIPHOTO MIPUTSKCHUS
JIBIDKEHUE U B3AUMOJIEMCTBHUE TEJI

3.1 MexaHnueckoe IBIKeHHEe. PaBHOMEpHOE U HEpaBHOMEPHOE JIBIKEHUE

39 -Ckopoctb. CpenHsisi CKOpPOCTh IPU HEPABHOMEPHOM JBMXKEHHMH. Pacuér myTM W BpeMeHHU
JIBUKCHHS

33 SBnienne wHepuuu. 3aKOH HMHEPIUU. B3aumoneicTBue Tell Kak NMPUYMHA U3MEHEHUS CKOPOCTH
IBUXKEeHHS Tel. Macca Kak Mepa HHEpTHOCTH Tella

3.4 -IInotHOCTSH BemecTBa. CBA3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B eAMHUIIE 00bEMA BEIIeCTBA

3.5 Cuna Kak XapaKTepUCTHKA B3aUMOJIEHCTBUS TE

3.6 Cuna ynpyrocty u 3akoH ['yka. MI3MepeHne CHITBI ¢ TOMOIIBI0 JUHAMOMETPa

3.7 -SIBneHue TATOTEeHUs U cuia TsbkecTu. Cuila TSHKECTH Ha APYrux riaHerax. Bec tena. HeBecomocTh

3.8 Cuna tpenusi. TpeHue CKOIBKCHHS U TPEHUE TIOKOs. TpeHre B IPUPOJIC U TEXHUKE

3.9 -Co)XkeHue CHJI, HalpaBJICHHBIX MO OJJHOM MpsiMOid. PaBHOIEMCTBYIOIIAS CUIT
[pakTuyeckue pabOTHI:
OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBMKEHUSA (LIapUKa B KUAKOCTH, MOJIETH AJIEKTPUUECKOTO
aBTOMOOWIIA U Tak jpainee). OnpeneneHne cpeJHe CKOPOCTU CKOJIbKEHUsI OpycKa WM 1IapukKa 1o

3.10 HAKJIOHHOHN minockocTu. OmpeseneHne IIOTHOCTH TBEpAOro Tteia. OMBITHI, JEMOHCTPUPYIOIIHE
3aBUCHUMOCTh  PACTsDKEHUs (nedopManuu) TMPYKUHBI OT TNPWIOKEHHOH CHibl.  OIBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBXKEHHs OT Beca Tela M XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN

311 (DI/IBI/I‘IGSKI/IC AB/CHWS B MPUPOJIC: NPHMEPbI ABHKEHWS C PasMMMHBIMHM CKOPOCTAMH B KUBOU H
HEKUBOU TIPUPOJIE, JCHCTBUE CUITBI TPEHUSI B IPUPOJIC M TEXHUKE

3.12 TexHUYeCcKre YCTPONCTBA: TUHAMOMETP, MOIIUITHUKH

JIABJIEHUE TBEPIBIX TEJI, KUJKOCTEN 1 TA30B

4.1

JaBnenue TBEpaoro tena. CriocoObl yMEHbUICHUS M YBEJIMYECHUS 1aBJICHUS

4.2

I[aB.HCHI/Ie raza. 3aBUCHMOCTb JaBJICHUA ra3a OT O6’LéMa, TCMIICPATYPhIL
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Hepez[at{a JaBJICHU TBép,I[BIMI/I TCJIaMH, )XUAKOCTAMU U ra3daMu. 3akoH Ilackama. [TneBMaTnueckue

4.3
MaIlUHbI

44 3aBUCUMOCTh JaBIICHUS KUJKOCTH OT TIyOuHbL. ['mapoctatuueckuid mapagokc. Coobuaromuecs
cocynsl. ['mapaBinueckre MeXaHU3Mbl

45 Atmocdepa 3emun u atmocdepHoe mamieHue. [[pudrHBI CyIIECTBOBAHMS BO3AYITHONH O0OJIOYKH
3emuu. OnbiT Toppudennn. 3aBUCUMOCTE aTMOC(EPHOTO JAaBICHUS OT BBICOTHI HA/I yPOBHEM MOPS

4.6 N3mepenne armocdeproro nasnenus. [Ipubopsr 115 usMepeHust atMoc(epHOro JaBiICHUS

47 JelicTBUE KUJIKOCTU UM Ta3a Ha MOrPYKEHHOE B HUX TenO. BeiTankuparomias (apxumeaoBa) cuia.
3akoH ApxuMmena

4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTryeckue padboOTHI:
HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH Tena.
OnpenenieHNe BBITAIIKUBAOMIECH CHUJIbI, JIEMCTBYIOIIEH Ha TeJO, MOTPYKEHHOE B KUIKOCTb.

49 [IpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOLIEH CUIIbI, ICHCTBYIONIEH HA TEJIO B JKUJIKOCTU, OT MACChI
Tena. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKUBAOIIEH CHJIbI, JEUCTBYIOLIEH HA TEJIO B
KHUAKOCTH, OT 00bEMa MOTPYKEHHOW B >KUAKOCTh YaCTH TelNa M OT IUIOTHOCTU IKUAKOCTH.
KonctpynpoBanue  apeomeTpa WIM  KOHCTPYMpPOBaHHME  JIOAKM W OINpejaesieHHe  eé
IPY30I0ABEMHOCTH

410 Ousnyeckue SBICHUS B MpPHUPOJE: BIUAHHE aTMOC(EPHOro [aBJIECHUS Ha JKUBOM OpraHusM,
TUTABaHKE PBIO

411 TexHu4ecKkrne yCTpOMCTBa: COOOIIAIOIIMECS COCY/IbI, YCTPOHCTBO BOJIOMPOBO/IA, TUAPABINICCKUN

Ipecc, MaHOMCTD, 6ap0MeTp, BBICOTOMCD, HOpI.HHCBOﬁ HAaCOC, apCoMECTpP

PABOTA, MOIIHOCTbB, DHEPT U

5.1 Mexanuueckas pabora

5.2 MexaHn4eckasi MOIITHOCTh

5.3 [TpocThle MEXaHU3MBI: pblYar, 6J0K, HAKJIOHHAS MIIOCKOCTh. [IpaBuiio paBHOBeCHs pbluara

5.4 [IpuMeHeHne paBuiIa PaBHOBECHS phlyara K OJIOKY

55 «3onoroe mpaBwio» MexaHukH. KoadduimeHT monesHoro aedcTBus MexaHu3MoB. [IpocTeie

MCXaHU3MBbI B 6BITy U TCXHHUKCE
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5.6 [ToTeHnManbHas SHEPTrUM TeJIa, MOJHATOr0 HajJ 3eMIIEH
5.7 Kunernueckas sHeprus
5.8 [TosiHast MexaHuuecKasi SHEPrus. 3aKOH U3MEHEHMS M COXPAHEHUs] MEXaHUYECKON YHEPTrUn
[IpakTuyeckue pabOTHI:
59 -Omnpenenenue pabOThl CHIIbI TPEHUS MpPU PAaBHOMEPHOM [BMKEHHHM Teja MO TOPU30HTAIBHOM
nosepxHoctu. McciaenoBanue ycimoBuil paBHOBecus pblyara. Msmepenue KIIJI HaxnoHHOU
MJIOCKOCTH. M3yueHune 3aKOHa COXpaHEHUs] MEXaHUYECKOW SHEPTUU
5.10 PuU3nYECKHUE SIBICHUS B IPUPOJIE: PbIYArd B TEJIE YEJIOBEKA
511 TexHu4ecKkne yCcTpoOICTBa: pbluar, MOJABMKHBIA U HETOJBIKHBIN OJIOKH, HAKJIOHHASI TIOCKOCTb,
MIPOCTHIC MEXAHU3MBI B OBITY
8 KIIACC
Konx
pasjiena Kon snementa [IpoBepsiemble 37IEMEHTHI COAEP KAHUS
TEIUUIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETHYECKOM TEOopuHu CTpOEHUsl BemiecTBa. Macca u
6.1 pazmepsl MoseKyIl. OMBITHI, TOATBEPKIAFOIINE OCHOBHBIE TTOJIOKEHHUS MOJIEKYIIPHOKHHETHIECKOM
TEOPUHU
6.2 Mopenu TBEPIOTro, JXKUAKOTO W Ta3000pa3HOTO COCTOSHHM BemecTBa. Kpucramindeckue wu
amMopQHbIe Tena
6 6.3 OO0bBsACHEHHE CBOMCTB I:aSOB, KUIKOCTE W TBEPABIX TEI HA OCHOBE IOJIOKEHHM
MOJIEKYJIIPHOKMHETUUECKOU TEOPUH
6.4 CmaunBaHUE U KalWUSIPHBIC SBIICHUS
6.5 TeroBoe paciIMpeHne U CXKATHE
6.6 Temmepatypa. CBsi3b TEMIIEpATYpPhI CO CKOPOCTHIO TETIOBOTO ABUKEHUS YaCTHI]
6.7 Buytpennsis sHeprusi. CriocoObl U3MEHEHUs BHYTPEHHEH SHEPruu: Terjonepeaada u COBEpIICHUE
paboTHI
6.8 Buasl Tenonepenayn: TemIONPOBOHOCTb, KOHBEKIIMSI, U3TyUYEHUE
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6.9

KonndecTBO TEIIOTEHI. YIICJ'IBHaH TEIIOEMKOCTh BEIECTBA

6.10

TerooOMeH 1 TEII0BOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OajiaHca

6.11

IInaBnenne u OTBEPJACBAHUEC KPUCTAJNIMYCCKHUX BEIICCTB. Yz[eanaﬂ TCIJIOTA ITJIaBJICHUA

6.12

[MapoobpazoBanue u koHnaeHcanus. Mcnapenue. Kunenue. YaenbHas Temaora mapooOpa3oBaHUs.
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUSI OT aTMOC(EPHOTO JaBICHUS

6.13

Brnaxnocts BO3yXa

6.14

3H€pFI/I$I TOIIJINBA. YJIGJ'IBHafl TCIIJIOTA CrOpaHusAd

6.15

[Mpuntmner pabotsl TerioBbix asurareneit KIIJ[ TemmoBoro neuratens. TemnoBble ABUraTein u
3alIMTa OKPYKAIOLIEH Cpeabl

6.16

3akoH COXPAHCHUS U ITPEBPALICHNA SHEPI'UU B TCIJIOBLIX ITPOLECCAX

6.17

[pakTuyeckue pabOTHI:

-OmnBITHI IO OOHAPYKEHUIO NEHCTBUSI CHII MOJICKYJIIPHOTO TTPUTSIKCHUSI.

-OnbITHI IO BBIPALMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM MJIU caxapa.

-OnbITHl IO HAOJIOICHUIO TETIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEIl.
-OnpeienieHue TaBiIeHUs BO3AyXa B OaJUTOHE MITIPHUIIA.

-OnBbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHUS BO3/AyXa OT €ro o0bhEMa M HarpeBaHUS WIH
OXJIAXKJCHUS.

-IIpoBepka TUMOTE3bl TUHEWHON 3aBUCUMOCTH AJUHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPUUECKOM
TpYyOKe OT TeMIEpPaTypHI.

-HaGnronenne m3MeHeHHs BHYTPEHHEH JHEpPrHH Tela B Pe3ylibTaTe TeIyionepeaaud U padoThI
BHCIIHHMX CHII.

-MccnenoBanue siBJIeHMs TEMJI000MEHA MPU CMEIITMBAHUH XOJIOIHOM U ropsYeil BOIBI.
-OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MPH TEIUNIOOOMEHE ¢ HarpeThiM
METAJUIMYECKUM LIUIHHAPOM.

-OnpenaeneHue yaeabHON TEIIIOEMKOCTH BEILIECTBA.

-HUccnenoBanue npoiiecca uCapeHusl.

-OnpeaeneHrne OTHOCUTEIBHOM BIQXKHOCTH BO3/1yXa.

-OnpeneneHue yieabHON TeIUIOThI IIaBJICHUS JIb/A.

6.18

dusnueckue sBICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSKECHUE U KalIMJUIAPHBIC SIBJICHUS B IIPUPOJIE,
KpUCTAJLIBl B IIpUpoje, u3nydenue ConHia, 3aMep3aHue BoJOEMOB, MOPCKUE Opu3bl; 00pa3oBaHue
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pPOCHI, TYMaHa, UHEes, CHera.

6.19

TexHudeckne yCTpOMCTBA: KAalWUIAPBI, INPUMEPBbl HCIOIb30BAHUSA KPUCTAJUIOB, >KMIKOCTHBIN
TEPMOMETP, JaTYUK TEMIIEPATYPBI, TEPMOC, CUCTEMA OTOILUICHHS 1IOMOB, TUTPOMETPBI, IICUXPOMETD,
napoBasi TypOHHa, IBUTATEIh BHYTPEHHETO CTOPAHHUSL.

OJIEKTPMYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tei. JBa posia aIeKTpUUecKuX 3apsiioB

79 B3aumoneiictBue 3apsokeHHbIX Ten. 3akoH KynoHa (3aBUCHMMOCTh CWJIBI  B3aMMOJIEHCTBHUS
3apsDKEHHBIX TEJl OT BEJIMUMHBI 3apsiiOB U PACCTOSTHUS MEXKY TEJIaMH)

73 Onektpuyeckoe mojae. Hanpsok€HHOCTh anekTpuueckoro mnojs. [lpuHimun  cynepno3unuun
3JIEKTPUYECKUX T0JIeH (HAa KaYeCTBEHHOM YPOBHE)

74 Hocurenu snexTpuueckux 3apsiioB. DJIEeMEHTapHbIH 3JeKkTpuueckuil 3apsa. CTpoeHHue aToma.
[IpOBOOHUKY M TUINEKTPUKH

7.5 3aKOH COXpaHEHHMS IEKTPUUECKOTO 3apsiia

76 DNEeKTPUYECKH TOK. YCIOBHSI CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOYHHMKU MOCTOSITHHOTO
TOKa

77 JIeficTBHUS DIIEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MarHUTHOE). DIIEKTPHYECKHH TOK B
KHUJKOCTSAX M razax

7.8 Onextpuueckas 1emnb. Cuia Toka. JIeKTpUYeCcKoe HAMPsKEHHEe

7.9 ConpoTHuBIeHNE TPOBOAHMKA. Y IEIbHOE CONIPOTUBIICHHUE BELIECTBA

7.10 3akon Oma 111 y9acTKa 1enu

7.11 [locnenoBaresnbHOE U NAPAIIEIBHOE COEAUHEHUE IIPOBOJHUKOB

7.12 PaboTa 1 MOIIHOCTH AJIEKTPUIECKOT0 ToKa. 3akoH [[xoyms — Jlenna

7.13 DJeKTpUUECKUe LIeTH U MOTPEOUTENN IEKTPUUECKOil sHeprun B ObITY. KopoTkoe 3amMbIkaHue

7.14 ITocTrosiHHBbIE MarHuThl. B3auMo1elicTBUE MOCTOSHHBIX MATHUTOB

7.15 MaruutHoe nosie. MarautHoe nose 3eMJIM ¥ €r0 3Ha4€HHE JJIs KU3HU Ha 3emiie

716 OnelT Opcrena. MarHuTHOE TOJE BJIEKTPUYECKOTO TOKa. [IpuMEHEHHE SIEKTPOMarHuToB B
TEXHHUKE

717 JleficTBE MarHMTHOTO IOJII HAa IPOBOJHUK C TOKOM. OJIEKTPOJBHUIaTelb IOCTOSIHHOI'O TOKA.

Hcnonp3oBaHue SHCKTpOﬂBHFaTeHCﬁ B TCXHHYCCKHX YCTPOﬁCTBaX M Ha TPaHCIIOPTEC
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7.18

OnbiTel Papajnes. SABneHue 3J1eKTpoMarauTHON nHAyKIuu. [IpaBuso Jlenua

7.19

OnextporeHepatop. CrocoObl MOMyYeHHS AIIEKTPHUUYECKOW DJHEPruu. OJIEKTPOCTAHIMM Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTUU

7.20

[IpakTuyeckue pabOTHI:

OnbIThI 110 HAOTIOEHUIO SJIEKTPU3ALUHU T HHIYKIIUEH U TPU CONPUKOCHOBEHUH.

HccnenoBanue nelcTBUS IIEKTPUUECKOTO MMOJI HA IPOBOJIHUKH U AUDJIEKTPUKH.

CoOopxka 1 mpoBepKa padOThI AIEKTPUIESCKON IETTH TTOCTOSHHOTO TOKA.

W3mepenue u peryinpoBaHue CUIbI TOKA.

H3mMepeHue u peryaupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTU CHJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA
U HampsDKEHUS Ha PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUUECKOTO CONPOTUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TJIOMIAAH MTOTIEPEYHOro CEYeHUS U MaTepuaa.

[IpoBepka mpaBwiia CIOXKEHMSI HaNpsOKEHUH MIPU  [OCIIEJOBATEIbHOM COEAMHEHHUU JABYX
pesuctopoB. I[IpoBepka mpaBuna s CUIbl TOKa MPHU MapalijieIbHOM COEAMHEHHUU PE3UCTOPOB.
Omnpexaenenne padOTHl JIEKTPUUECKOTO TOKA, UIYIIETO uepe3 pe3uctop. OmnpeneneHne MOIIHOCTH
JNEKTPUYECKOTO TOKa, BBIAEIIeMON Ha pesucrope. McciemoBaHue 3aBUCHMOCTH CHUJIBI TOKa,
UAYIIEr0 uepe3 JaMIIOuKy, OT HampsbkeHuss Ha Hed. Omnpenenenue KIIJ| nHarpeBatens.
HccnenoBanue MarHUTHOTO B3aMMOJCHCTBUS MOCTOSTHHBIX MarHUTOB. VI3yuyeHHe MarHUTHOTO TOJIs
IOCTOSIHHBIX MAarHUTOB IMpU UX OO0bEeOIUHEHUM U pazaeneHuu. VccinepoBanue JedCTBUS
JJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTpenKy. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHIIBI
B3aMMOJICHCTBUS KaTYIIKM C TOKOM M MarHuUTa OT CHUJIbl TOKa M HAIlpaBJICHUS TOKAa B KaTyIIKeE.
W3ydyenue nelcTBUS MarHMTHOTO IOJIS HA NMPOBOJHUK ¢ TOKOM. KOHCTpynpoBaHue U U3ydeHHE
pabotsl anektponsuratens. M3mepenue KIIJI snexktpoaBuraTenbHOW yCTaHOBKU. OTBITHI 1O
UCCJIEJOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM MHIYKIMM: UCCIIEOBAaHUE W3MEHEHUN 3HA4YECHUA U
HaIpaBJIEHUS! UHAYKIIMOHHOTO TOKa

7.21

dusnueckue SBJICHUS B MPUPOJIE: AIEKTPUUECKUE SIBICHUS B arMoc(hepe, FNMEeKTPUUECTBO KHUBBIX
OpPraHU3MOB, MarHUTHOE Moje 3eMiH, Jpeid IOJIOCOB, POJIb MAarHUTHOTO TOJS JUIS KU3HM Ha
3emiie, NOJISIPHOE CUSIHUE

71.22

TexHudeckne  yCTpOMCTBA:  DJIEKTPOCKOIL,  aMIIEpMETP, BOJBTMETP, PEOCTaT, CYETUMK
JJIEKTPUUECKOM JHEPrHM, JIEKTPOOCBETUTEIbHBIE MPUOOPHI, HAarpeBaTeNbHBIE HJIEKTPOIPUOOPHI
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(mpuMepbl), BIEKTPUYECKUE NPEJOXPAHUTENIH, IIEKTPOMArHUT, 3JEKTPOIBUTATEIb MOCTOSHHOTO
TOKa, FTEHEPATOP MIOCTOSSHHOT'O TOKa

9 KITACC
Kon
pasziena Kog anementa [IpoBepsieMbIe JIEMEHTHI COIepPIKAHUS
MEXAHMWYECKMUE ABJIEHUA
8.1 Mexannyeckoe ABmxeHue. MatepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOI'O IBUKECHHUS
8.3 PaBHOMEpHOE MPSAMOJIMHEHHOE ABIKCHHE
8.4 -HepaBHOMepHOE mpsAMosiMHEHOE naBUWXkeHUe. CpenHsis W MIHOBEHHAs CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBHXKCHUU
8.5 Yckopenue. PaBHOyCKOpEeHHOE MTPSMOJUHEITHOE ABUKEHUE
8.6 -CBoboHoe najgenue. OnbIThl [ anumes
87 -PaBHOMepHOE ABMKEHUE MO OKpYyKHOCTH. [lepuoa u yactora oOpamienus. JIuneitHas u yriosas
cKopocTH. LleHTpoCTpeMUTENBHOE YCKOPEHHE

8 8.8 [lepBriii 3akoH HeloToHa
8.9 Bropoii 3akoH HeroToHa
8.10 Tpernii 3akon HeroToHa
8.11 -IIpuHIUN cynepno3uiuy Cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 -Cusia TpeHus: CHJ1a TPEHUsI CKOJIbKEHUS, CHJ1a TPEHUS MTOKOs, IpYTUe BHUJIbI TPEHUS
8.14 -Cunia TSKeCTH M 3aKOH BCEMHPHOTO TSATOTEHUs. Y CKOpEeHHe CBOOOIHOTO MaICHUS
8.15 JBmxenue manet Bokpyr CouHia. IlepBas kocmudeckas cCkopocTb. HeBeCOMOCTh U neperpy3ku
8.16 PaBHOBecue MaTepraabHOM TOUKH. AGCOIIOTHO TBEPAOE TEIIO
8.17 -PaBHOBecHe TBEPIOTO TENa € 3aKPEIVIEHHON OCBIO BpaleHnus. MoMeHT cuisl. LleHTp TskecTn
8.18 Nmnynec Tena. M3menenue ummynbea. IMIyabC CHITBI
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8.19 3aK0H COXpaHEHUST UMITYJIbCA

8.20 -PeakTuBHOC JBMKCHHC

8.21 Mexanndeckasi paboTa ¥ MOIITHOCTh

8.22 PaGota cun TskecTH, ynpyroctu, TpeHus. CBsi3b YHEPTUH U PabOThI

8.23 [ToTennmanpHas SHEPTH TeJa, MOTHATOTO HaJl TOBEPXHOCTHIO 3eMIIH

8.24 [loTeHunanbpHas S3HEPIUsl CKATON NPY>KUHBI

8.25 -Kunernueckas sneprus. Teopema 0 KHHETUYECKON YHEPTUU

8.26 -3aKOH COXpaHEHUsI MEXaHUUYECKON JHEPTUU
[pakTuyeckue pabOTHI:
OnpejeeHre CPeIHEH CKOPOCTH CKOJBKCHHS OpyCKa WM JBHIKCHHS IIApUKA 1O HAKIOHHOMN
mwiockoctu. OrnpeenieHue YCKOpEHHUsl Tella NPH PaBHOYCKOPEHHOM JBMKCHHH IO HAKIIOHHOU
IJTIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITYTH OT BPEMEHH MTPH PaBHOYCKOPSHHOM JIBHKCHHH 0€3 HadaaIbHOU
CKOpOCTH.

8.27 [IpoBepka THUIOTE3BI: €CITU NPU PABHOYCKOPEHHOM MABIDKEHHHM 0€3 HadallbHOW CKOPOCTH ITyTH
OTHOCSTCS KaK PsiJi HEUYETHBIX YMCEII, TO COOTBETCTBYIOIINE IPOMEIKYTKHA BPEMEHH OIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHJIBI HOPMAIBHOTO JaBJICHWS.
Omnpenenennie koddduimeHTa TpeHUS CKoIbxkeHus. OmnpeneneHue >KECTKOCTU MPYKHUHBL.
Onpenenenre pabOTHI CHIIBI TPEHUS TPH PAaBHOMEPHOM JIBFDKCHHUH Tella TI0 TOPH3OHTaIBHOU
noBepxHocTU. Omnpenenenne padOThl CHIIBI YIPYTOCTH MPU MOABEME Tpy3a C UCIOIb30BaHUEM
HETIOIBHKHOT'O U ITOJIBHKHOTO OJIOKOB

8.98 du3uvecKue SIBICHUS B MPUPOJE: MPUIUBHI U OTJIMBBI, JBIKeHUE TUiaHeT CONIHEYHOW CHCTEMBI,
PEaKTUBHOE JIBIYKCHHUE JKUBBIX OPTaHH3MOB

8.29 TexHu4yeckue yCTpONCTBa: CIIUIOMETP, NaTYHKHU MOJIOKEHUS, PACCTOSHUS U YCKOPEHHUSI, PAKETHI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JBHXKXCHUC. OCHOBHEBIE XAPAKTCPUCTHUKH KOJIEOAHMIA: nepuoa, 4YacTora,

9.1
aMILIUTYyAa

9.2 MatemMaTHUeCKHid W TPY)KMHHBIH MasTHUKW. [IpeBpallieHue SHEpPrud MpH KojeOaTeaIbHOM
JIBUXXCHHUN

9.3 3aryxaromue Kojaebanus. BeiHykneHHble koeOanus. Pezonanc
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9.4

Mexannueckne BosHBL. CBOMCTBA MEXaHMYECKMX BOJIH. IIpofonpHBIE M IONEPEYHBIC BOJIHBI
JInuHa BOJHBI M CKOPOCTh €€ pacHpoCTpaHEHWs. MeXaHM4YeCcKHe BOJIHBI B TBEPIOM TeIle,
CEHCMHUYECKHUE BOJIHBI

9.5

3ByK. ['poMKOCTB U BbICOTa 3BYKa. OTpakeHHE 3ByKa

9.6

HNudpaszByk u ynpTpasByk

9.7

[pakTuyeckue pabOTHI:

OrmpeziesieHre YacTOThI U MEPUOAa KOJIeOaHHH MaTEeMaTHYECKOTO MasTHHKA.

OrmpeniesieHre 4aCTOThI U MEPHOJIa KOJICOaHUH MPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TEPUOa KOIEOaHHUH MOJBEIICHHOTO K HUTH Ipy3a OT [UIMHBI HHUTH.
HccnenoBanue 3aBUCHMOCTH TEpUOAA KoJeOaHWH TNPYKMHHOTO MasTHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCHMOCTH MepHoIa KoJIeOaHuii rpy3a, MOJBEIICHHOTO K HUTH, OT MaccChl rpy3a u
XKECTKOCTH NPYKUHBL. V3MepeHne yCKOpeHUs: CBOOOTHOTO MaICHUsI

9.8
9.9

@u3nYecKre SBJICHUS B IMPUPOJE: BOCHPUITHE 3BYKOB JKUBOTHBIMHU, 3€MJICTPACEHUE,
CEMICMUYECKUE BOJIHBI, LIYHAMHU, 3XO

TexHuyeckue ycTpoHCcTBa: 3X0J0T, UCIIOJIB30BaHUE YIbTPA3BYKa B OBITY U TEXHHUKE

OJIEKTPOMATI'HUTHOE ITOJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMAarHUTHOE T0JIe. DJIEKTPOMAarHUTHBIC BOJHBI. CBOWCTBA 3JIEKTPOMATrHUTHBIX BOJH
10.2 [IIkana 31eKTPOMarHUTHBIX BOJTH
10.3 DnekTpoMarHuTHas nmpupoza ceera. CKopocTh cBeTa. BOTHOBBIE CBOMCTBA CBETA
10 104 [pakTuyeckue pabOTHI:
W3yueHne cBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO MOOMIIBHOTO TesehoHa
105 dusnueckue SBICHUS B mpupoe: OHoJIOTHYEeCcKOe JIEHCTBHE BUAMMOTO, YIbTPa(pUOICTOBOIO U
PEHTTEHOBCKOTO M3ITy4eHUN
10.6 TexHnUecKne yCTpOUCTBA: HCIIOIH30BAHUE AJICKTPOMATHUTHBIX BOJIH JUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JlyueBast monens cBeta. MIcTOUHMKY CBETa
11 11.2 [IpsimonuHeHOE paclipocTpaHEHHUE CBETa
11.3 OTtpaxenue ceta. [mockoe 3epkano. 3aK0H OTpakeHHs CBETa
114 [Ipenomnenue cBera. 3akoH mpeaoMieHus cBeta. [lonHoe BHyTpeHHee OTpaskeHHe CBeTa
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11.5 Jlunza. Xog Jiydeid B TUH3E
11.6 OnTrueckas cucreMa GoToanmnapara, MUKPOCKOIA M TEJIECKOMa
11.7 ['ma3 xak onruyeckas cuctemMa. bIM30pykocTh U JaIbHO30PKOCTh
118 Paznoxenue Oenoro cBera B crekTp. Onbitel HpioToHa. CrokeHHME CHEKTPaJbHBIX I[BETOB.
Hucnepcus cBeTta
[IpakTrdeckue pabOTHI:
-HccnenoBanre 3aBUCMIMOCTH yIJIa OTPAYKEHHS CBETOBOTO JIyda OT yriia MaJACHuUsI.
-M3ydyeHune xapakTepucTUK U300paskeHHsI TPEeIMETa B IUIOCKOM 3epKalie.
-MccnenoBanue 3aBUCMMOCTH yIJla MPEIOMIICHHsI CBETOBOIO Jy4a OT yIjla MaJieHUs Ha TpaHuLe
11.9 «BO3AYX — CTEKIJIO».
-Ilony4yenue n3o006pa>keHul ¢ MOMOILBI0 COOMPAIOLIEH JIMH3BI.
-Onpenenenue GOKYCHOTO pACCTOSHUS U ONTHUECKOM CHIIbI COOMPAIOILEH TUH3BI.
-OnbIThI IO Pa3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.
-OnBITHI 110 BOCHPUSTHIO LIBETA MPEAMETOB IIPU X HAOIIOCHUH Yepe3 [BETOBbIEC (DMIIBTPHI
11.10 Oduznueckue ABIeHUs B npupoje: 3atMenus ConHua u JIyHbl, [IBeTa TeN, ONTUYECKUE SIBICHUS B
atMocdepe (uBeT Heba, pedpakiys, paayra, MUPaK)
11.11 TexHuyeckue ycTpoicTBa: OYKH, IEPUCKOI, oToanmnapaT, ONTHIECKHE CBETOBOJIbI
KBAHTOBEBGIE ABJIEHUA
12.1 OmnsiTel Pe3epdopaa u muranerapaas Mmoaens atoma. Mojens aroma bopa
12.2 Hcnyckanue u norsiomieHne ceeta atomoM. KBanTel. JInHeWyaThie CIEKTPHI
12.3 PagroaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3ITydeHUs
12.4 Ctpoenue aToMHOTO siipa. HykioHHas Mojienns aTOMHOTO sijipa. M3otonsl
12 12.5 PanuoakTuBHBIC ipeBparnienus. [lepros momypacmnaga aTOMHBIX SiAEp
12.6 SnepHbie peakii. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOT'O YHCET
12.7 OHeprus cBA3U aTOMHBIX siiep. CBsA3b MAaCChl U DHEPTUU
12.8 Peakuuu cunresa u aenenus saep. Mcrounrku sneprun ConHua v 3BE3
12.9 SAnepnas sHepretuka. JleiicTBre paIMOaKTUBHBIX U3TYYSHHH Ha )KUBbIE OPTraHU3MBI
1210 [IpakTrueckue padbOTHI:
Habmto1eHre CIUIONIHBIX U JIMHEWYaThIX CIIEKTPOB U3JIYUEHHUSI.
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HccnenoBanue TpekoB: U3MEPEHHE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenune paaroakTHBHOTO GoHA

duznyeckue SBICHUSI B IIpHUpoOJaC: €CTECTBEHHBIN paI[I/IOEIKTI/IBHLIﬁ (I)OH, KOCMHUYCCKHUEC JIY4H,

12.11 PaauOaKTUBHOE M3JIy4EHUE NPUPOJHBIX MHHEPAJIOB, JEHUCTBHE PAJTMOAKTHBHBIX HM3JIY4CHUH HaA
OpraHM3M 4YeJI0BeKa
12.12 TexHu4eckue ycTpouCTBa: CIEKTPOCKOI, HHANBUAYAJIBHBIN JO3UMETD, Kamepa Bunbscona
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IPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHON MPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

Kon . .

DOBEDIEMOLD [IpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM pe3yibTaTaM 0a30BOr0 YPOBHSI OCBOSHHSI OCHOBHOW 00pa30BaTeIbHON
POBEP IpOrpaMMbl OCHOBHOT'O 00111ero oopasoBanus Ha ocHoBe OI'OC

TpeOOBaHUS

[Tonumanue ponu (U3MKM B HAYYHOM KapTUHE MHpa; CHOPMUPOBAHHOCTH OA30BBIX TMPEACTABICHUH O
3aKOHOMEPHOH CBSi3M M [03HABA€MOCTH SIBIEHUI NpPUPOABI, O PpOJU IKCIHEpUMEHTa B (U3UKE, O
cUCTeMOOOpa3yromeil ponu (U3UKKM B Pa3BUTHHA €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHH, 00 3BOJIIOLUU
¢u3nyeckux 3HaAHUH M HUX POJU B LIEJOCTHON €CTECTBEHHOHAYYHOM KapTHMHE MHUpa, O BKJIAaJ€ POCCHUHCKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, O0OBSICHEHHE TPOIIECCOB OKPY)KAIOIIETO MHUPA, PA3BUTHE TEXHUKU
U TEXHOJIOTUH

3HaHUS O BUJAX MaTepuu (BEUIECTBO M IOJIE), O IBMKCHHUH KaK CIOCOOE CYIIECTBOBAHUS MAaTEpHH, 00 aTOMHO-
MOJIEKYJISIPHOM TEOpUU CTPOCHHS BEUIECTBA, O (PUIUYECKOW CYIIHOCTH SIBICHHHA MTPUPOIbI (MEXaHUYECKUX,
TEIJIOBBIX, AJIEKTPOMATHUTHBIX M KBAHTOBBIX); YMEHHE Pa3IM4aTh SIBJICHUS M0 OMHCAHUIO UX XapaKTEPHBIX CBONCTB
M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX AaHHOE (PU3MUECKOe SBICHHE; YMEHHE pPAclO3HaBaTh MPOSIBICHUE
W3YYCHHBIX (DM3MUYECKUX SIBJICHHUI B OKPYKAIOMICM MHPE, BBIJCIISS HX CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKH )

BJ'IaI[eHI/IC OCHOBaMH MOHITHIHOIO arrapara 1 CUMBOJIMYCCKOI'O SI3bIKa (1)I/I3I/IKI/I " UCIIOJIB30BAHUC UX IJId PCHICHUA
y‘I€6HBIX 3aJja4; YMCHHUC XapaKTCpHU30BaTb CBOMCTBaA TCII, q)HSI/I‘IeCKI/IG SABJICHUA W HPOHECChI, HCIIOJIb3Yys
(I)YHI[&MCHT&HLHBI@ 1 OMIINPUYICCKHUC 3aKOHBI

YMeHue onucEBaTh HN3Y4YCHHBIC CBOICTBA TEII U (bHSI/I‘ICCKI/IG SABJICHUA, UCITOJIB3YsL (1)I/I3I/III€CKI/I€ BCINYHHBI

Bramenne ocHOBaMHM METOJOB HAyYHOI'O ITO3HAHHMA C Y4ETOM COOMIOJEHHS MpaBHi 0O€30MacHOro Tpyza:
HaOroIeHre PU3HUYECKUX SBIICHUN:

YMEHHE CaMOCTOSATEIILHO COOMpaTh OSKCIECPUMEHTAIBHYI YCTAaHOBKY H3 JAaHHOIO Habopa 00OpyIOBaHHS I10
UHCTPYKIIMH, OMIMCHIBATH XOJ1 OMbBITA U 3aIIUCHIBATh €r0 Pe3yJIbTaThl, HPOPMYIUPOBATH BHIBOIBI;

NPOBE/ICHUE TPSIMBIX M KOCBEHHBIX HM3MEPEHHH (U3UYECKUX BEIMYMH: YMCHHE IUIAHHUPOBATh W3MEPCHHS,
CaMOCTOSITEIbHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY 10 MHCTPYKIIMH, BBIUMCIIATH 3HAUYCHUE BEIHUYHHBI U
AQHAITM3UPOBATH MOJYYCHHBIC PE3YJIbTATHI C YIETOM 3aJIaHHON TIOTPEIIHOCTH PE3yIbTAaTOB H3MEPEHHUIA,

NPOBEJICHNE HECIOKHBIX SKCIIEPUMEHTALHBIX HCCIICOBAHUIN; CaMOCTOSITEIbHO COOMPATh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY W TPOBOJHUTH HCCIICIOBAHUE TIO0 WHCTPYKIIUH, TPEACTABIATH MOJYyYCHHBIC 3aBUCHMOCTH (DU3HUYCCKHIX
BEJIMYHMH B BUJI€ TAaOJIHII U TPAQHUKOB, YIMTHIBATH MOTPEIIHOCTH, JI€TIaTh BBIBOJIBI IO PE3yAbTaTaM HCCIICIOBAHUS




-59-

[ToHnmaHue XapaKTepHBIX CBOMCTB (PM3MUECKHUX MOJeNel (MaTepuaibHasi TouKa, a0COMOTHO TBEPAOE TENI0, MOEIIU
CTPOCHHUSI Ta30B, KUIAKOCTEH M TBEPIBIX TN, IJIaHETapHas MOJENb aTOMa, HYKJIIOHHAs MOJIEJb aTOMHOTO s]ipa) 1
YMEHHE MPUMEHSTh UX AJIs1 00bsCHEHUS (PU3NYECKUX MTPOLIECCOB

Ymenne oOBSCHATH (DPU3MYECKHE MPOIECCHl W CBOWCTBA TEN, B TOM YHUCIE M B KOHTEKCTE CUTyallMid MPaKTHUKO-
OpPUEHTHUPOBAHHOI'O XapaKTepa, B YACTHOCTH, BBIABIATH NPUUMHHO-CIIEICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHUE C
OTIOpPOi HA M3yYECHHBIC CBOWCTBA (PM3MUECKUX SBICHHUM, (PU3NUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJCIU

YMeHue pemath pacuéTHble 3agaun (Ha 0aze 2 — 3 ypaBHEHHWH), UCIOIB3YS 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE
(1)I/ISI/I‘~IGCKI/IG BCJIMYMHBI, B YaCTHOCTH, 3aIIMCBIBATL KPATKOC YCJIIOBUC 3aJa4M, BLBIABJIATHL HCAOCTANOMIHMC TAaHHBIC,
BBIOMPATH 3aKOHBI M (OPMYIIBI, HEOOXOIUMBIE IS €€ PEIICHUs, UCIIOIb30BaTh CIPABOYHBIC TaHHBIC, TIPOBOIAMTH
paC'-IéTBI U OLOCHUBATL PCATUCTUYHOCTL ITOJYUCHHOTO 3HAYCHHA (I)I/I?,I/I‘-IGCKOf/'I BCJIMYUHBI; YMCHHUC ONPCACIIATH
pa3MepHOCTh (PU3UYECKON BEJTMYUHBI, TOJYYCHHOH MPH PEIICHUH 33]]a91

YMeHue xapakTepu3oBaTh NMPUHIMINBI JEHCTBUS TEXHUYECKHX YCTPOMCTB, B TOM 4YHCJE€ OBITOBBIX NMPUOOPOB, U
IPOMBIIIJICHHBIX TEXHOJOTHYECKUX IMPOLIECCOB MO MX ONMCAHUIO, UCIONb3Ys 3HAHUSA O CBOMCTBAX (PU3MYECKHX
SIBJICHUI U HEOOXOTUMbIE PH3HMUECKUE 3aKOHOMEPHOCTH

10

11

VYMeHue UCIosb30BaTh 3HAHUA O (PU3MUYECKUX SIBICHUSX B IOBCEIHEBHOM JKU3HU JUId oOecnieueHusl 6€30MacHOCTH
npu 00palIeHnu ¢ OBITOBBIMU MPUOOPAMH M TEXHUYECKHUMHU yCTPOHCTBAMHU, COXPAHEHUS 30POBbS M COOIIOACHUS
HOPM 3KOJIOTMYECKOI'O MOBEJCHHS B OKpPYXKAIOLIEH cpele; MOHUMAaHUe HEOOXOIUMOCTH MPUMEHEHUS JOCTHKEHUN
(U3UKU ¥ TEXHOJIOTUH IS PAllMOHATIBHOTO IPUPOIOTIONH30BAHUS

OmnbIT noucka, npeoOpa3oBaHus U MpPeACTaBIECHUS MHPOpMaLUU (U3MUECKOTO COAEP)KAaHUS C HCIOJIb30BAHUEM
MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHUE OLIEHUBATh JIOCTOBEPHOCTD IMOJIYYEHHOH WH(pOpMauu
Ha OCHOBE HMEIOIIMXCA 3HAHUM M JIONOJIHUTEIbHBIX HMCTOYHMKOB, YMEHHE HCIIOJIB30BATh IIPH BBIOJIHEHUU
y4eOHBIX 3aJJaHUI HAYYHO-TIONYJIIPHYIO JIUTEPATYPy PU3NUYECKOTO COJIEPIKaHUs, CIPABOYHbBIE MaTepUalbl, PECYpPCHI
cetu MHTepHer; BiazeHue 0a30BbBIMU HaBbIKaMHM IpeoOpa3oBaHMs MHPOPMALMU U3 OJHOW 3HAKOBOW CHCTEMBI B
JIpYryl0; YMEHHE CO31aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHWS Ha OCHOBE HH(pOpManum wu3
HECKOJIBKMX UCTOYHUKOB
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INEPEYEHD 2JIEMEHTOB COAEPXAHMUSA, ITIPOBEPAEMBbBIX HA OI'D 110 PU3UKE

Kon [IpoBepsieMblil AIEMEHT COAEPHKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1.1 Mexanunyeckoe aBuxeHue. Martepuanbnas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD ABUKEHUS
12 PaBHOMepHOE 1 HepaBHOMEpHOE JBIKeHHE. CpeaHsist CKopocTh. DopMysia It BEIYKUCIICHUS CpeiHel cKopocTH: V = S/t
PaBHOMEpHOE TpSIMOJIMHEWHOE [BW)XEHHE. 3aBUCHUMOCTh KOOpPJIMHATHI Tela OT BPEMEHM B CIlydae pPaBHOMEPHOIO
MPAMOJIMHENHOTO JIBUKEHUS :
1.3 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHHU ISl POCKIIUU CKOPOCTH, MPOEKIMH MePEMEIICHHUS, TyTH, KOOPIUHATHI IIPU PABHOMEPHOM
NPSAMOJIMHENHOM JBHKCHUU
3aBUCUMOCTb KOOPJIMHATHI TeJIa OT BPEMEHH B CIIy4ae paBHOYCKOPEHHOT'O MPSIMOJIUHEUHOTO TBUKEHHUS:
£
Sp(f)=vp, * i+ * =
<
@opmynbl IS TMPOEKIMU TEPEMEIICHUs, MNPOEKIUU CKOPOCTH M MPOCKUHUH YCKOPEHUSI TMpPU PaBHOYCKOPEHHOM
MPSAMOJIMHENHOM JIBU)KCHUU
2
14 'Sx(r)zvﬂxlr_'—ﬂx'?‘
U.\'(f] =Upy T4, 1,
a.(r)=canst,
U:.TL - UI.YL =2£II.S'_T
I'pacduky 3aBUCHMOCTH OT BpeMEHH JJIsi MPOEKIIMU YCKOPEHUs, MPOEKIUHA CKOPOCTH, MPOEKIIUU MepPeMEIIeHUs, KOOPIUHATHI
MPY PABHOYCKOPEHHOM NPSIMOJIMHEUHOM JABUKECHUHU
15 CBoboaHoe naaenue. GopMyIibl, ONMUCHIBAIOLINE CBOOOAHOE MaJeHUE Tela MO BEpTUKAIU (ABM)KEHUE Tella BHHU3 WUJIU BBEpX

OTHOCHTEIIFHO TOBEPXHOCTH 3emun). I'paduku 3aBHCHMOCTH OT BPEMEHHM JUIS MPOSKLIWHU YCKOPEHUs, POCKIIMA CKOPOCTH U
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KOOpJZIMHATLI IIPHU CBO6OI[HOM MaacHuu Teja 110 BEPTUKAIN

CKopoCTh PaBHOMEPHOIO JIBIKEHUS TeJla IO OKpYKHOCTU. HarpaBieHnue ckopocTH.
dopmyra 715 BBIYUCICHUS CKOPOCTH Yepe3 painyc OKPYKHOCTHU U MEPUO]T 0OpallieHus:

2R
T

LenTtpocTpeMutenbHoe yckopeHue. HanpasiieHne e HTpOCTPEMUTENIBHOTO YCKOpeHus. Popmyria Jij1sl BBIYUCIIEHUS YCKOPEHUS:

L

L
1.6 a,=—
R
dopmyna, CBA3BIBAIOIIAS IEPUOJT U YACTOTY OOpaIleHUs:
v = 1
T
Macca. [InotHocTs Bemectsa. @opMysia i BBIYUCICHUS ITIOTHOCTH:
_m
1.7 V
1.8 Cuina — BekTopHas ¢uzudeckas BennuuHa. CI0KeHHUe CHl
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CUIIbI, IEHCTBYIOLIEH Ha TEJI0
B3aumoneincteue ten. Tpernit 3akoH HeroToHa:
1.1 Frn=-Fiy
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TpCHI/IC IMMOKOsA U TPCHUC CKOJILKCHUS. CDopMyna JJI1 BBIYMCIICHUA MOAYJIA CHUJIBI TPCHUA CKOJIBKCHUSA L

1.12 Fp=p-N

Hedopmarnus Tena. Yupyrue u Heynpyrue aedopManuu. 3akoH ynpyroi aedopmarmn (3akon ['yka):

BCCMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOTO TATOTCHUSA:

My - 1Mo
F=G- -1 _2
1.14 R
Cuna TsoKecTH. Y CKOpeHHe CBOOOIHOTO MaICHHS.

dopmyna 1S BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3H MoBepXxHOCTH 3emuu: F = mg.
JBuxenne mianet Bokpyr Connua. IlepBas kocMudeckasi ckopocTb. HeBECOMOCTh M eperpy3ku

Nmmynbse Tema — BekTopHas pu3nyeckast BeIUUHHA.
1.15 p=mi

Nmnynbe cucremsl Tel. U3meHenne umiyibca. MMiynbse cuibl

3aKoH COXpaHCHUA UMITYJIbCA AJIA SaMKHYTOﬁ CHUCTCMBI TCII:
1.16 D=myU, +m, U, =const

PeakTuBHOE ABHKEHHE

Mexannueckas pabota. @opmyna st BEBIYUCICHUS PaOOTHI CHIIBL:
A=Fsoosa

1.17 Mexanundeckass MOIIIHOCTD:

n=4
I
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1.18

Kunernueckas n MMOTCHUMAJIbHAs SHCPIUsl. d)opMyJIa JJIA BBIYUCIICHUA KHHETUYECKOM OHCPIUH:

2
E, -
2
Teopema o kuHeTHYecKoM 3Heprun. opMyiia 11 BEIYUCICHUS MOTEHIIMATBHON YHEPTUU TENA, TOAHATOIO
Hajg 3eMiéit:

E,= mgh

1.19

Mexanuyeckasi SHEpIrus:
E=E.+E p
3aKOH COXpaHEHUsI MEXaHUYEeCKOU sHeprun. @opmyiia Jj1s 3aKOHA COXPAHEHHS] MEXaHUUECKOM SHEPTUHU B OTCYTCTBUE CUJII

Tpenus: E = const.
[IpeBpanieHrie MEXaHUUECKON YHEPT MU NIPH HAJTMYHUN CUJIBI TPEHUS.

1.20

[TpocTeie MEeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHHUKH.
Peruar. Moment cuiisl: M - FI.
VYcnoBue paBHOBECHS phlyara:

M +M +..=0
[MonBuxxHbIii 1 HenoABMKHBIN O6510KK. KIIJI mpocThIX MEXaHU3MOB,
n= Aﬂmesma
A‘S&TIHHH

1.21

JlaBneHue TBEPAOIO Tea.
@opMyiia 1715l BBIYMCICHHS 1aBJICHHsI TBEPIOTO Tena:
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_F
P=3
JaBnenue ra3za. ATMmocdepHoOe 1aBlIeHHE.
FHI[pOCTaTI/I‘IGCKOC JaBJICHUC BHYTPU KUAKOCTH.
®dopmyrna 1715 BBIYUCICHUS JaBICHUS BHYTPU KHUJIKOCTH:

P=pg+ P,
1.22 3akoH [lackains. ['mapaBinyeckuii mpecc
3akoH Apxumena. @opmyna A ONpeesICHUs BBITAIKUBAIOIIEH CUIIbI, IEUCTBYIOIIEH HA TEJI0, NOTPYKEHHOE B KUJIKOCTh WIH
ras:
1.23 -
F Ay, T ng
Ycnosue raBanus tena. [lnaBanue cyoB ¥ BO3AyXOIUIaBaHUE
Mexanndeckue koneOanus. AMIUTHTYAa, MEpUoa M dYacTora KoseOanmit. dopmyrna, CBA3bIBAIONMIAsS YacTOTy M TEPHOJ
KoJIeOaHM:
1.24
v = 1
T
1.25 MareMaTHuecKuil 1 Npy>KUHHBIN MasgTHUKU. [IpeBpaliienue sHepruu npu Kosae0aTeaIbHOM JIBUKEHUU
1.26 3aryxatomue Konebanus. Bernyxnennsie konebanus. Pesonanc
Mexannueckne BOJIHBL [IpononpHble U onepedHbie BOIHBL. J{I1MHAa BOIHBI M CKOPOCTh PACTIPOCTPAHEHUS BOJIHBL:
1.27 h=v-T
1.28 3ByK. 'poMKOCTB U BbIcOTa 3ByKa. OTpa)keHHEe 3BYKOBOI BOJIHBI HA TPaHMILIE ABYX cpell. MH(bpa3ByK u yabTpa3ByK
IIpakmuueckue pabomul
W3mepenune cpepHeil TIIOTHOCTH BEILECTBA; apXUMEIOBON CHIIBL; )KECTKOCTU NPYXKUHBI; K0d(D(UIIMEHTa TPEHUSI CKOIbKEHHS,
1.29 paboThI CUIIBI TPEHUS, CUIIBI YIIPYTOCTH; CPEIHEH CKOPOCTH JBMXKEHUSI OpycKa MO HaKJIOHHOM IIOCKOCTH; YCKOPEHHs Opycka

IIpru ABUKCHUU T10 HAKJIOHHOM IMJIOCKOCTH; YaCTOTHI U IICPUOJaa KoJICOAHUI MaTeMaTHYCCKOTO MadTHHKA; 4YaCTOTHI U NICpUOaa
KoebaHui IIPY’>KUHHOT'O MadTHHUKA; MOMCHTA CHJIbI, ﬂeﬁCTBYIOHleFO Ha pblvar, pa6OTLI CHJIbl YOPYT'OCTH IIpH HOI["béMC rpysac
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MIOMOILBIO HEMOABHKHOI'O 0JI0Ka; pabOThI CHJIbI YIPYTOCTH IPH MOABEME IPpy3a C MOMOILBIO TOBUXKHOTO OJI0KA.
HccnenoBanne 3aBUCUMOCTH apXHMMEIOBOW CHJIBI OT 00BbEMa MOrpYyKEHHOH YacTH Tela W OT IUIOTHOCTU JKHJIKOCTH;
HE3aBMCHUMOCTH BBITAJIKUBAOIIEH CHJIBI OT MAcChl T€JIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAaJIbHOTIO IaBJICHUS U OT poja
MMOBEPXHOCTH; CHJIBI YIIPYrOCTH, BO3HUKAIOIICH B MPYKUHE, OT CTCIICHU AcPOopMAaIliH MPYKUHBI, YCKOPEHUs OpycKa OT yria
HAaKJIOHAa HampaBJIAOLICH; mepuoaa (4acToThl) KoieOaHW HUTSIHOIO MasTHUKA OT JJIUHBI HHUTH; IEpuojaa KosieOaHWH
MPYXUHHOI'O MAasTHUKAa OT MAacChl Ipy3a U JKECTKOCTH MPYKUHBI, HMCCIEIOBAHWE HE3aBUCUMOCTH Nepuoa KojeOaHui
HUTSIHOTO MasiTHHKA OT Macchl rpysa. [IpoBepka yciioBusi paBHOBECHS pblyara

Quzuyeckue sA61eHUs 8 NpUpoOe: TPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B KMBOW M HEKUBOH IpUpOJE, AeicTBHE
CWJIBI TPEHMS B MPUPOJAE U TEXHMKE, NMPWIMBBI U OTIMUBBL, ABMKEHUE IUIaHET COJIHEYHOU CHUCTEMBI, PEaKTUBHOE JIBUKEHHE

1.30 KHMBBIX OPTaHU3MOB, PBIYAard B TeJie YeNOBEKa, BIMSHHE aTMOC(EPHOro MaBJICHUS Ha JKABOW OpPTraHW3M, IJIaBaHHWE PHIO,
BOCIIPUSITHE 3BYKOB KUBOTHBIMH, 3eMJIETPsICEHHE, CECMUYECKHE BOJIHBI, LIyHAMH, 3XO
Texnuueckue ycmpoticmea: CIUJAOMETP, NaTINKU TTOJIOKEHHSI, PACCTOSHUS M YCKOPEHUsI, TUHAMOMETP, NOIIUITHUKH, PAKETHI,

131 pbIYar, MOABWKHBIA M HETIOABIKHBINA OJIOKH, HAKIIOHHAS TIOCKOCTh, POCTBIC MEXaHU3MBI B OBITY, COOOIIAIONINECS COCYIH,
YCTPOHCTBO BOAONPOBO/A, THAPABIMYECKUI TIpecc, MaHOMETp, 0apoMeTp, BBICOTOMED, MOPIIHEBOH HACOC, apeOMETp, IXOJIOT,
UCIIOJIb30BAHUE YIBTPa3BYKa B OBITY M TEXHUKE

2 TEIUIOBBIE SABJIEHU A

21 OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO-KMHETHYECKOI TEOpHUH CTpPOCHMS BeliecTBa. Mojenu TBEPAOTO, JKHUIKOTO |
ra3o00pa3HoOro COCTOSHUH BeniecTBa. Kpucrammueckune u aMmophHbIC Tena

2.2 JIBmxenue gactui BemecTBa. CBsi3b CKOPOCTH JBIKSHHUS YaCTHUI] ¢ TeMnepaTypoil. bpoyHoBckoe nBmkenue, tudysus

2.3 CMauuBaHue ¥ KalWUISIPHBIE SIBICHUS

2.4 TemoBoe paciIMpeHne U CyKaThue

2.5 TennoBoe paBHOBecHE

2.6 Buytpennsis sHeprus. PaboTa u Temonepeaaya Kak crocoObl H3MEHEHUS] BHYTPECHHEW YHEPTUN

2.7 Busl Temonepeaauu: TeIIONPOBOJHOCTh, KOHBEKIIHSI, U3Ty4EeHUE
HarpeBanune u oxnaxxaenue Ten. KoiamaecTBo TEIIIOTH. Y AenbHas TEIUIOEMKOCTS!

2.8 O=cm(t,—1t,)

2.9 3aKOH COXpaHEHUs SHEPTUHU B TEILUIOBBIX Ipolieccax. Y paBHEHHE TEIUIOBOro OajgaHca:
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O +0, +..=0

Hcnapenne n koHaeHcanys. MI3MeHeHre BHYTpEHHENW SHEPruM B MPOLiecCe UCIApeHMs U KOHAeHcaunu. KuleHne )KuaKkocTu.

2.10 VY nenbHas Teriora napoodpasosanus: L = Q/m

2.11 BnaxxnocTth Bo3yxa
[InaBnenue u kpuctammusauus. V3MeHeHue BHYTPEHHEH SHEpPruM NMpHU IUIABICHUH U KPUCTAIIM3ALUU. Y7elbHas TerioTa
TUTaBIICHUSA

2.12 3=

m

213 BHyTpeHHsIs SHEpTHsl CrOpaHus TOIUIMBA. Y IelbHasl TEIUIOTa CropaHus Toruuea: ( = Q/m

2.14 [Tpunnuumne! padoTs! TerioBsix Asurateneit. KIIJ[ remnoBoro auraress
IIpaxmuueckue pabomul
W3mepenune yaenbHOM TEMIOEMKOCTH METAUTMYECKOTO IMJIMHAPA; KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOM

215 TEeMIEPaTypbl PUKCUPOBAHHON MAacChl, B KOTOPYIO OIYIIEH HArpeThli HUIMHJP; KOJIWYECTBA TEIJIOTHI, OTAAHHOT'O HArpeThIM

' WIMHAPOM, TIOCJIE OIYCKaHHSA €ro B BOJY KOMHATHOW TEeMIIEPaTyphl; OTHOCHTEIBHOMN BIAYKHOCTH BO3/4YXa; YACIBbHON TETIOTHI

IJIaBJieHus Jbjaa. MccnegoBanue M3MEHEHUS TeMIepaTypbl BOJBI MPHU Pa3UYHBIX YCIOBHSX; SBICHUS TEIUIOOOMEHa INpHU
CMEIIMBAaHUM XOJIOJHOW U rOpsiYei BOJbI; POLECCA UCTIAPEHUS

216 Qu3suyeckue A61eHUs 8 npupode. MOBEPXHOCTHOE HATSKCHHE W KaNWUISPHBIC SBJICHUS B MPUPOJE, KPUCTALIBI B MPUPOJE,
n3nyuenue ColHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl; 00pa30BaHKE POCHI, TyMaHa, WHEs, CHera
Texnuyeckue ycmpoucmea: KaNWIISPbl, TPUMEPbl HCIOJIB30BAHUS KPHUCTAJUIOB, JKHAKOCTHBIM TEpMOMETp, MAaT4UK

2.17 TEMIIepaTyphl, TEPMOC, CHCTEMa OTOIUICHUS JIOMOB, TUTPOMETPHI, TICHXPOMETp, MapoBasi TypOMHA, JBHUraTelb BHYTPEHHETO
CTOpaHHUs

3 DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 DuexTpusanus Teil. [[Ba Buja aJIeKTpUuYeCcKuX 3apsioB
3.2 BiaumopeiicTBue 3apsbkeHHBIX Tell. 3akoH Kynona
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3.3 3aKOH COXpaHEeHHsI JEKTPUUECKOTO 3apsiia
3.4 Onextpuueckoe mnozie. Hanpsok€HHOCTh anekTpudeckoro mnoss. IIpuHOMI Cynepno3uiuu 3NEKTPUYECKUX Iosied (Ha
' KaueCTBEHHOM YPOBHE)

3.5 Hocutenu snexkrpuyeckux 3apsanoB. JeicTBUE 2JIEKTPUUECKOTO MOJIsl Ha AJIEKTpUUeCKHe 3apsaabl. [[pOBOTHUKY U AUDIIEKTPUKHU

[TocTosiHHBIM 25eKTpUYeCKUil TOK. JleHcTBuUs snekTprudeckoro Toka. Cua Toka. Hanpsixkenue.

I =q/t,U=A/
3.6 q 1 q

DNEKTPUUECKOE CONPOTUBIIEHHUE. Y ENIBHOE 3JIEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma amst ygacTka snekrpudeckoit nenu: | = U/R

[locnenoBarenbHOE COEIMHEHNE TPOBOIHUKOB!

I,=1,; U=U,+U,: R=R +R,
3.9 [lapannenbHoe coeAMHEHUE TPOBOAHUKOB PABHOTO COIPOTHBIICHHUS:
U =U;I=1+I; rR=5
2 2 B

CMmenaHHble COeTMHEHUS! TPOBOTHUKOB
310 Pabota u momHOCTH 351ekTprueckoro Toka. A = Ult, P = Ul

3akoH J[>oyns — Jlenua:

2

3.11 QO=I"-R-t
3.12 OmneiT Opctena. MarHuTHOE MOJIE TPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM MarHUTHON MHIYKITHH
3.13 MarauTtHoe 1oJjie MOCTOSHHOTO MarHuTa. B3aumoelicTBUE MOCTOSIHHBIX MarHUTOB
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3.14 JleficTBMEe MarHUTHOTO TIOJIsI HA POBOJIHHUK C TOKOM

3.15 OnbiTel @apanes. ABieHue 3nekTpoMarHuTHON nHAYKuK. [IpaBuno Jlenna
Ipaxmuueckue pabomul
H3mepenue 37eKTpUIecKOro CONPOTUBIICHUS PE3UCTOPA; MOIIIHOCTH 3JIEKTPUUECKOT0 TOKa; paboTHI 3JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IMPOBOJHUKE (PE3UCTOPHI, JaMIIOUYKa), OT HAMPsHKEHUS Ha KOHLAX

3.16 MIPOBOJIHUKA; 3aBHCHMOCTH COINPOTHUBICHUS OT JJIUHBI MPOBOJHUKA, IUIOIIAAM €r0 TONEPEeYHOTO CEUEHHUs U YIACIBbHOTO
COTIPOTHBIICHUS.
[IpoBepka mpaBuiia 1Jis SIEKTPUUECKOTO HAMPSHKEHUS TPU MOCIIeI0BATEIbHOM COSAMHEHUH TIPOBOAHUKOB; MTPABUJIIA JIJISI CHIIBI
ANEKTPUYECKOT0 TOKA MPH MapajieIbHOM COSAMHEHUH MTPOBOJAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

317 DQusuueckue A671eHUA 8 Npupode: SIEKTPUUECKUE SBICHUS B aTMOc(hepe, HIEKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIE
3emitu, peiid NoI0COB, PO MATHUTHOTO TMOJIS JUIsl )KU3HU Ha 3eMJie, MOJIIPHOE CUsTHUE
Texnuueckue ycmpoucmea: DIEKTPOCKOI, aMIepMeTp, BOJBTMETpP, PEoCcTaT, CUETUYUK JIIEKTPHUUECKOW IHEpPruu,

3.18 3JICKTPOOCBETUTENIbHBIE TIPHOOPHI, HArpeBaTeNIbHBIC AJICKTPONPUOOPHI  (MPUMEPHI), AJIEKTPUUYECKHUE MPEIOXPAHUTEIH,
3JIEKTPOMATHHUT, FIEKTPOIBUTATEIb TIOCTOSHHOT'O TOKA, FTEHEpaTOpP MOCTOSIHHOTO TOKa

3.19 DnexkTpoMarHuTHbIe BoJHBL. [1Ikana 31eKTpOMarHUTHBIX BOJIH

3.20 JlyaeBast mojienb cBeTa. [IpsiMonuHeliHoe paclipocTpaHeHHE CBeTa

3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano

3.22 [IpenomiieHue cBeTa. 3aKOH NPENOMIICHHSI CBETA

3.23 Jucniepcust cBera

3.24 JIunza. Xop nydeii B munze. DokycHoe paccrostuue nuH3bl. Onrryeckas cuna auasel: D = 1/F

3.25 I'ma3 xak ontudeckas cucrema. OnTuueckue nprudopsl
IIpaxmuueckue pabomul
-3MepeHne onTUYECKON CHIIBI cOOMparomeil TMH3bL, (POKYCHOTO PAacCTOSHUS COOMparomiel JTMH3bI (110 CBOMCTBY paBEHCTBA

3.26 pa3MepoB npeaMeTa U N300pakeHus, KOra IpeaMeT pacioiokeH B IBOWHOM (OKyce), moKa3zaTess MPeIOMICHHS CTEKIa.
-MccnenoBanne cBoiicTBa M300paXXeHHUs, TOJYYCHHOTO C IMOMOIIBIO COOUPAIOICH JTMH3bI, U3MEHEHUsI (POKYCHOTO PACCTOSTHUS
JIBYX CJIOKCHHBIX JIMH3; 3aBUCHUMOCTH YTJIa IPEJIOMJICHUS] CBETOBOT'O JIy4da OT yrja MaJieHus Ha TPaHHIle «BO3AYX — CTEKIIO»

397 Qusuueckue senenus 6 npupoode: 3arMmenust Comuia u JIyHbI, 1[BeTa Ten, ONTUYECKUE SBICHUS B aTMocdepe (1BeT Heba,
pedpakims, pagyra, MUpax)

3.28 Texnuyeckue ycmpoticmea: 09K, IEPUCKOT, poToammapaT, ONTHIYECKUE CBETOBO/IBI
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4 KBAHTOBEBGIE ABJIEHUA

4.1 PannoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydeHus. Peakiuu anbpda-u 6eTa-pacnana

4.2 OmneiTel Pe3epdopa mo paccesauio anbha-vactuil. [ImanerapHas Moaesnb aToMa

4.3 CoctaB aToMHoOro0 sigpa. M3oTomsl

4.4 [lepnon nmomypacnaja aTOMHBIX sIIEp

4.5 SnepHble peakiuy. 3aKOHbI COXPAHEHHUS 3apsI0BOIO M MACCOBOTO YUCEI

16 Dusuyeckue s61eHUL 8 npvupoae: €CTEeCTBCHHBIN pannoaKTfIBHmﬁ ¢$OH, KOCMHUYECKHE Iy4H, PAJAMOAKTHBHOE H3IyYCHHE
MIPUPOIHBIX MUHEPAJIOB, IEHCTBUE PAANOAKTUBHBIX U3TyUYEeHUI Ha OpTraHU3M YellOBeKa

4.7 Texnuueckue ycmpoticmea. CTIEKTPOCKOIL, HHIUBHUIYaJIbHBIN T0O3UMETp, KaMepa BuibcoHa, siiepHasi JHepreTiKa
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

—  VYueOnuk: ®usuka, 7 wiacc/ I[leppimkun .M., MBanoB A.U., AO «U3patenbctBo «lIpocBemienuey 3-
u3/1aHue, nepepaboTaHHOE.
VYuebnuk: ®dusuka, 8§ kmacc/ Ileppimkua U.M., BanoB A.U., AO «M3natensctBo «lIpocBemenue» 4-
U3J1aHUE, CTEPEOTUITHOE.
VYuebnoe nocobue: ®usuka, 9 knacc/ [leppimikun A.B., I'ytauk E.M., OO0 «/IPODA.

METOINYECKHUE MATEPHUAJIBI /UIA YUUTEJIA

—  @wuswka. 7 knacc. ba3zoBelii ypoBeHb. Meroaudeckoe mocobue Kk yueOHuky M. M. Ilepeimkuna, A. .
HNBanosa

—  Owusuka. 8 knacc. ba3zoBbelii ypoBenb. Meroaudeckoe mocobue k yuebnuky M. M. Ilepeimkuna, A. U.
HNBanosa

—  Owuswuka. 9 kiacc. bazoBwiil ypoBenb. Metoanueckoe nocobue k yueonuky M. M. Ilepsimikuna, E. M. I'yTHUK,
A. W. BanoBa, M. A. IlerpoBoii

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

®I'AOY BO rocyaapCTBEHHbIN YHUBEPCUTET MPOCBEIICHUS
https://eduprosvet.ru/
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