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HHOACHUTEJIBHAA 3AIINCKA.

[Iporpamma mo ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHMs COCTaBJIEHA HAa OCHOBE
MIOJIOKEHUH U TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOH 00Opa3zoBaTeiIbHOMN
nporpammsl, penctasieHHbIX B DI'OC OO0 c yuérom denepanbHoii paboueii mporpaMmbl BOCIUTAHUS
n Konuenmuu npenoaBanus yaueOHoro npeaMera «Dusznukay.

Copepxanuie TporpaMMbl 1O (PHU3MKE HampaBiIeHO Ha (OPMHPOBAHHE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOyYaroOmuXcs M OPraHM3alUI0 W3ydeHHs (U3MKH Ha JAeATENIbHOCTHOW ocHOBe. B
nporpamMme 1o (pu3HMKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO IMpenMeTa B peaju3alud TpeOOBaHHMA
OI'OC OOO K muaHUpyeMbIM JMYHOCTHBIM M METAlpPEeIMETHBIM pe3yJbTaTaM OOY4YEeHMsI, a TaKkKe
MEXIPEIMETHBIE CBS3U ECTECTBEHHOHAYUYHBIX YUEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro
o0pazoBaHwUsI.

Cpoxk ocBoenus yueOHoTO nipeameTa «Pusuka» - 4 roja.

[IpononrupoBanHble CpPOKH OOy4YEHHUS MNPEAyCMaTPUBAIOTCS JUIsl OOY4YarOLIUXCS, Y KOTOPBIX
UMeEeTCsl BBIPAKEHHAs JEPUIMTAPHOCTh PEUEBOTO Pa3BUTHUS, KOMMYHUKATUBHBIX HABBIKOB WIW/U
KOTHUTHUBHBIX (YHKIUH, 4yTO TpeOyeT nanbHeHIIell oOpraHu3alyuyd KOPPEKIHOHHO-Pa3BUBAIOILIETO
o0yueHus U peain3alnu KOppeKIIMOHHO-pa3BUBAIOLINX KypcoB. JlononHurensHoe oOydyenue B 10 kinacce
M03BOJISIET 00ECNIeYUTh MPOYHOE YCBOEHUE MPEMETHOIO COJIepKaHusl 00ydeHHs 3a cueT (OpMUPOBAHUS
MEKIPEMETHBIX CBS3EH, X CUCTEMATU3aIlK 1 00001IeHus (B IIEPBOM MOJIYTrOIUH OTBOAUTCS BPEMs Ha
n3ydeHue Hanbosiee CIOKHBIX TeM 9 Kitacca JUlsl JaHHOTO COCcTaBa 00YydYarolIMXcs O BBIOOPY YUHTEs,
BTOpOe mosyroaue 10 Kiacca OTBOAUTCS Ha MOBTOPEHHE U CUCTEMATU3AIUIO BCETO Kypca B IIEJIOM).

.Du3uka SBISETCS CUCTEMOOOpa3yIoIUM [UIsi €CTeCTBEHHOHAYYHBIX YYEOHBIX IPEAMETOB,
MTOCKOJIbKY (hr3MuecKre 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHUMN, N3y4aeMbIX XUMUEH, OnosiorueH,
acTpoHOMHEW W (u3MYecKoil reorpadueil, BHOCUT BKJIAJ, B E€CTECTBEHHOHAYYHYIO KapTHUHY MHUPA,
npegocTaBiseT HanOoJee scHble 00pa3ibl MPUMEHEHUsI HAyYHOTO METOJla MO3HaHUs, TO €CTh crocoda
IIOJIy4EHUS JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa 3 TIIaBHBIX 33/1a4 (U3HUYECKOTO 00pa30oBaHus B CTPYKTYype 0011ero oopa3oBaHus COCTOUT B
(opMHUPOBaHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECa K Hayke y 00yJaromuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM  ypOBHE MpPEAINOJIAraeT  OBJAJCHHUE  CIEAYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

. Hay4YHO OOBSICHSTD SIBIICHUS;

. OIICHUBATh U IOHUMATh OCOOCHHOCTH HAy4YHOTO UCCIIE0BAHNUS;

. WHTEPIPETUPOBATH JaHHBIE U HCIIOJIb30BAaTh Hay4YHbIE JOKA3aTEJIbCTBA JUIS IMOJIy4EHUS
BBIBOJIOB.

esun nzyyenus GuU3UKu:

. pruoOpeTeHne NHTEpeca U CTpeMIIeHUsT 00ydaroUIuXcs K HAyYHOMY M3Yy4EHUIO MPUPO/IbI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

. pa3BUTHE TMPEACTABICHUM O HAaydyHOM MeETOJe TO3HaHus U (GOpMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYKAIOIINM SIBJICHHSIM;

. (hopMHpOBaHHEe HAYYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa M3YYEHUS OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

. (dbopMHpoBaHHE TPECTABICHUNA O pOJIM (PU3UKU AJS PA3BUTUSA JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

. pa3BUTHE TMPEACTaBICHUI O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaTbHON

ACATCIIBHOCTH, CBSI3aHHOMU C q)HSHKOﬁ, MMOATOTOBKA K ,Z[aJ'ILHeI‘/JII_HCMy 06y’~IeHI/II-O B 5TOM HaIIpaBJICHUH.
Z[OCTI/I)KCHI/IC ITUX LeIeH nporpamMmmsl 110 (I)I/ISI/IKC Ha YpOBHC OCHOBHOI'O 061].161"0 O6pa3OBaHI/I${

oOecreunBaeTCs PEUICHHUEM CIICAYONINX 3aJ4aY.

° ano6peTeHHe 3HAHUM O JAUCKPCTHOM CTPOCHHUU BCHICCTBA, O MCXAHUYCCKUX, TCIIJIOBLIX,
QJICKTPUYCCKHUX, MAHUTHBIX 1 KBAHTOBBIX ABJICHUAX

° HpI/IO6pCTCHI/IC YMCHI/Iﬁ OIMCBIBATh U OOBICHATH (bHSI/II-ICCKI/IC SABJICHUSA C UCIIOJIB30BAHUEM
TMMOJIYYCHHBIX 3HaHHI>i;

° OCBOCHHEC MCTOJOB pPCIICHUA HpOCTGfIH.IHX paC‘-IéTHBIX 3aga4 C HMCIOJb30BaHHUEM
(bI/I3I/ILICCKI/IX MOI[CJ'ICﬁ, TBOPUYCCKHUX U IIPAKTUKOOPUCHTHUPOBAHHBIX 3a/1a4;



° PpasBUTUC YMGHI/Iﬁ Ha6J'IIOIIaTI) IMPUPOAHBIC SIBJICHHUA W BBIIIOJIHATDH OIIBITHI, Ha60paTOpHI)Ie
paGOTI)I 1 SKCIICPUMCHTAJIBHBIC UCCIICAOBAHNUA C UCIIOJIB30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;

. ocBoeHne mnpuéMoB paboThl ¢ uHPOpManuedl (GU3NUECKOro CONEpKaHHS, BKIOUYAs
MH(POPMAIIHMIO O COBPEMEHHBIX JIOCTIKEHHUAX (PU3MKH, aHAIIN3 U KPUTUIECKOE OLIEHUBaHKUE HH(popMaImu;
. 3HaKOMCTBO CO cepamu MpodhecCHOHATBFHON eATeIbHOCTH, CBI3aHHBIMU C (PU3HUKOH, U

COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHKEHHUAX (PU3MUECKON HAYKH.

KoppexkuuonHo-pa3BuBawiasi  HanpaBJIeHHOCTb  y4yeOHoro mpeaMera «®Puzmka»
JOCTUTAETCS 33 CUET:

J Pa3BUTHS PEUEMBICIIUTENILHOW JEATEIIBHOCTH B MPOIECCE YCTAHOBJICHHUS JIOTHYECKUX
BHYTPH- U MEXIPEIAMETHBIX CBSI3€H, OBJIAJACHHS YMEHUSMH CpaBHHUBaTh, HaOIOAaTh, 000OIIATH,
aHAJM3UPOBATh, JIEIATh BBHIBOJIBL, IPUMEHSTh (PU3MUECKHE 3HAHUS Il OOBSICHEHHUS CBOWCTB SIBICHUN H
BEIIIECTB, YCTAHOBJICHUS CBSI3U MPOLIECCOB U SIBIICHHIA;

J MPHUBIICYCHUS] MEKIUCIHUIUIMHAPHBIX  CBSI3€H, WMHTEHCHBHOTO HWHTEIUIEKTYaJIbHOTO
pa3BUTHS CpPEIACTBAMH MAaTEeMAaTWKH HAa MaTepuaie, OTBEYAIOIIeM OCOOCHHOCTSIM M BO3MOXKHOCTSIM
YUaIIuXCs;

. aKTUBHOTO HCIOJIb30BAaHUSI COBMECTHBIX C yuuTesneM (GopM paldoThl (Hampumep, 3aJaui,
TpeOyrolie MPUMEHEHHUS CIOKHBIX MaTeMaTHYECKHX BBIUYUCICHUH U (OpMyI, MO TeMaM pemaloTcs B
KJIacCe C MOMOIIBIO YUUTEIN);

o (bopMUpPOBaHHS, PACIIMPEHHUS W KOOPAWHAIMHA MPEIMETHBIX, IPOCTPAHCTBEHHBIX U
BPEMEHHBIX TIPEJICTaBICHUH HAa MaTepuaie Kypca, B IPOIECCEe MPOBEICHUS NEMOHCTpAIMi, OIBITOB,
HaOJI0ICHUH, SKCTIEPUMEHTOB;

J CHEIHAIbHOTO CTPYKTYpPUPOBAaHHUS W aHalu3a M3y4yaeMmMoro Marepuaina (BbLIEICHHE
CYIIECTBEHHBIX PU3HAKOB N3Y4aeMbIX SIBIEHUH U YCTAaHOBJIEHHUE UX B3aMOCBS3H);
. (hopMHpOBaHMS TMO3HABATEILHON JESATENBHOCTH B XOJ€ (PU3NYECKHX HKCIEPUMEHTOB U

HaOIOACHUH, TP BBITIOJTHEHUH JJa00PaTOPHBIX paOd0T: yMEHHUSI BBIJICIISATH U 0CO3HABATh YUCOHYIO 3a/1a4y,
CTPOUTH U OPEUEBJIATH IJIaH ACUCTBUMN, aKTyalIHU3uPOBaTh CBOM 3HAHMUS,

. WCIIOJIb30BaHUE METOJIOB MU PEpEeHITNPOBAHHON PabOTHI ¢ 00yUJaIONTUMHUCS: TIOBTOPEHUE,
aHaJI3 M YCTpaHEHHe OIIMOOK, pa3paboTKa M BHINOJHEHHE HEOOXOAMMOI0 MUHUMYyMa 3a/laHuil Jyis
JUKBUJIAIIUU UHAUBUIYaJIbHBIX MPOOETIOB, CUCTEMATU3allUsl UHIUBUAYAIbHBIX 3a/JaHUN U pa3BUBAIOLIUX
YIPaXXHECHUI;

J JIOTIOTHUTEIHHOE HHCTPYKTHUPOBAHKE B X0/I€ YUeOHOM JesITeNbHOCTH;

J CTUMYJIMPOBaHUE Y4EOHOMN JESITeNbHOCTU: MOOILIPEHNE, CUTYaIUs ycrexa, HoOyKIeHHe K
aKTUBHOMY TPYAY, SMOLUOHAIBHBIN KOM(OPT, J0OPOKENATEIHHOCTh Ha YPOKE;

J WCIOJIb30BAHUS CIIELMAIbHBIX IPUEMOB W CPEICTB OOYYeHHs, MPUEMOB aHalu3a U

Mpe3eHTall TEKCTOBOTO MaTepuaja, 0O0eCHeuMBAIOIIMX peau3alhi0 METOJla «OOXOIHBIX IIyTei,
KOPPEKIIMOHHOTO BO3JICHCTBUS HA PEUYEBYIO JESATEIbHOCTh, IOBBIIICHUE KOHTPOJS 3a YCTHOW U
MMUCBMEHHOU Peublo.

OOyuaromuecs ¢ TSOKENBIME HapyHICHUSIMH pPEYd H3-32 OCOOEHHOCTEH CBOEro pedyeBoro,
MO3HABATEILHOTO M JIMYHOCTHOTO PAa3BUTHSI HYXAAIOTCS B CYIIECTBEHHOW aJalTaliy MPOTPaMMBbl 110
¢usuke. OcBoeHue yueOHOro Marepuana Berercs AuddepeHIIMPOBaHHO C BKIIOYECHHUEM 3JIEMEHTOB
KOPPEKIIMOHHO-Pa3BUBAIOIINX TEXHOJOTUH, OCHOBAHHBIX Ha MPUHIMIAX YCHJICHUS MPaKTHYECKOU
HaNpaBJICHHOCTU U3Y4aeMOIo MaTepHasa; ONophl Ha )KU3HEHHBIN OMBIT 00yJaroIUXCsl; OPUEHTAIMN Ha
BHYTPEHHHE CBSI3U B COJIEP’)KaHUN U3Y4aEMOT0 MaTepralla Kak B paMKax OJHOTO IIpeIMeTa, TaK U MEXKY
npeaMeTaMu; HeoOXOAMMOCTH M JOCTAaTOYHOCTU B OINpeAEieHHH 00bEMa H3ydyaeMoro Mmarepuana;
BBEJICHUS B COJEp)KaHUWE Y4UeOHBIX NPOrpaMM KOPPEKIMOHHBIX 33JaHUM, MpeaycMaTpUBarOIIUX
AaKTUBU3ALMIO I03HABATEIBHON JEATEIBHOCTH.

OcHoBHas (opma opraHuzanu y4eOHOro 3aHATUsA: ypoK. Mcrmonb3yroTcs MHAWBUIYaNbHBIE,
IpyIIOBBIE, UHIUBUYaIbHO-TPYIIOBbIE, (PPOHTAIBHBIE BHJIBI PAOOTHI.

B pamkax aganTupoBaHHOM 00pazoBaTenbHOM porpamMmsl s neteit ¢ THP Ha usydenue ¢pusnku
¢ 7 no 10 kyacc oTBoaUTCA MO 2 yaca B HEJENo, U3 pacuéra 34 yueOHbIE HEJIeNU B TOI.

Bcero 272 uaca: B 7 knmacce — 68 4acoB (2 daca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B
Hezeno), B 9 kinacce — 68 yacos (2 yaca B Henenio), B 10 kimacce — 102 yacos (3 yaca B HeJIEINIO).



IlpemnaraeMmepli B mporpamMme 0o (GU3UKE OepedeHb J1adopaTOpHBIX padOT Y OIBITOB HOCHUT
DEKOMEHIATENILHBIA XapakTep, VUUTENb JIEJIAeT BbIOOD IMPOBEACHUS J1a00paTOPHBIX PAOOT U OIBITOB C
VYETOM MHJAUBUAVAIBEHBIX 0COOEHHOCTEN 00YVYAIOIINXCS.

COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY’KAIOILEro MUpa.

®du3nka — HayKa o npupoje. SABinenHus npuposl. Gusndeckue sBICHUSA: MEXaHUYECKHE, TEIJIOBbIE,
AJIEKTPUYECKHE, MarHUTHbIE, CBETOBHIC, 3BYKOBBIC. BEIMYMHBL. 3MepeHune (QU3MUYEeCcKHX BEINYMH.
®uznueckue npudopsl. [lorpemHocts u3Mepenuit. MexayHapoaHast cuctema eaunui. Kak ¢usnka u
Jpyryue eCTeCTBEHHbIE HAYKU M3y4aroT MpHupoay. EcTrecTBeHHOHay4YHBI METOJ MO3HAHUS: HaOII0AeHHE,
MTOCTAaHOBKA HAyYHOTO BOIPOCA, BHIABMKEHHUE THIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, 00bICHEHUE
HaOmogaemMoro siBiieHus. Onucanne GU3NYECKUX SIBICHUN ¢ TTOMOIIBIO MOJIEICH.

Hemoncmpayuu.
1. MexaHnueckue, TeIUIOBbIE, JIEKTPUUECKHE, MAaTHUTHBIC, CBETOBBIC SIBJIICHUS.
2. ®wusuveckue MPUOOPHI U MPOIIeIypa MPSIMBIX H3MEPESHUI aHAJIOTOBBIM U ITU(POBBIM IPHUOOPOM.

Jlabopamopnwie pabomel u onvimel.
Omnpenenenre eHbl JSICHHS KTl U3MEPUTEITHLHOTO TIprbopa.
N3Mepenne paccTosTHUIM.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Omnpenenenre pa3mMepoB MalbIX TE.
N3mepenue TemnepaTypbl Ipy MOMOIIH KUKOCTHOTO TEPMOMETPA U IaTUMKa TEMIIepaTyphl.
[IpoBenenue uccienoBaHusl MO MPOBEPKE THUIOTE3bI: JAIbHOCTh MOJIETA IIAPUKA, MYLHIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BBICOTA MTyCKa.

oakrwdE

Pasnen 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOCHUM BellecTBA.

CrtpoeHune BelIecTBa: aTOMbl U MOJICKYNBI, MX pa3Mepbl. OIMBITHI, JTOKa3bIBAIONIUE IUCKPETHOE
CTpOCHHMeE BelecTBa. JIBmkeHue yactuil BemecTBa. CBsA3b CKOPOCTH JBMKEHUS YACTHUIL C TEMITEPATypOH.
BbpoyHnoBckoe aBmwkenue, nuddysus. BzaumonericTBie 4acTUIl BEIECTBA: MPUTHKEHNUE U OTTAIIKUBAHUE.
ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH M TBEPIBIX (KPUCTAUIMYECKHX) TEI.
B3auMocBs3pb  MexAy CBOMCTBAaMHM BEIIECTB B  pPa3HBIX arperaTHbIX COCTOSHUAX M HUX
aTOMHOMOJIEKYISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbhIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.
1. HaGmronenue 6pOyHOBCKOTO ABMKEHUS.
2. HabGmonenue nuddysun.
3. HaOmronenue sBIeHUN, 0OBICHSIONIUXCS MPUTSHKEHUEM WM OTTAJIKMBAHUEM YacTHI] BEIIECTBA.

Jlabopamopuwvie pabomot u onvimol.
1. Onenka quaMerpa aToMa METOI0M PsiIOB (C UCTONIb30BaHUEM (hoToTpadmuii).
2. OnsbIThI 110 HAOTIOAEHUIO TEMJIOBOTO PACIIUPEHUS a30B.
3. OnbIThl 0 0OHAPYKEHUIO IEHCTBUS CHUII MOJIEKYISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.

Mexannueckoe nBukeHue. PaBHOMepHOe M HepaBHOMepHOe JBmkeHHE. CkopocTb. CpenHss
CKOPOCTB ITPY HEPABHOMEPHOM JBIKEHUM. PacuéT myTu 1 BpeMeHU ABWKEHNUS. SIBIeHNE MHEpLUH. 3aKOH
nHepuuy. B3aumozeiicTBue Tesl Kak NMpUYMHA U3MEHEHHMS CKOpPOCTH JBMKEHHUs Tel. Macca kak mepa
uHepTHOCTH Tena. [InoTHOCTh BeniecTBa. CBSA3b MIIOTHOCTH C KOJMYECTBOM MOJIEKYI B eIMHHIIE 00BbEMa



BenlecTBa. Cuila Kak XapakTepuCTHKa B3aumojelicteus Ten. Cuia ynpyroctu u 3akoH ['yka. M3mepenue
CWJIbl C IOMOIIbIO TUHAMOMETpa. fIBlieHHE TArOoTeHHs M cuia TshkecTh. Cuia TSDKECTH Ha ApPYrux
mwia"erax. Bec Tema. HeecomocTs. CrokeHue CHJI, HaIlpaBIEHHbIX 10 OJHOM HPSIMOM.
PaBnopeiictByromas cuin. Cuiia TpeHusi. TpeHHe CKOJIbKEHUS U TpEeHHE NOKos. TpeHue B IpUpOJE U
TEXHUKE.

Jemoncmpayuu.
HaGnionenre MexaHHYECKOTO NBYDKCHUS TEa.
N3mepenune ckopocTy MPSMOJTMHEHHOTO IBHXKCHHS.
Habnronenue sSiBjaeHUs] UHEPIUH.
HaGnronenue nsmMeHeHus CKOpOCTH MPU B3aUMOICHCTBHUH TEJL.
CpaBHeHHE MacC TI0 B3aUMOJICHCTBHUIO TEJL.
CrnoxxeHue CuI, HalpaBJIEHHBIX 10 OJTHOM MPSIMOM.

oakrwdE

Jlabopamopnwie pabomel u onvimel.

1. OmpeneneHne CKOPOCTH pPaBHOMEPHOTO JBIKEHUS (LIapuka B  KUAKOCTH, MOJEIHU

ANEKTPUYECKOTO aBTOMOOWIIS U TaK JIajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUs OpyCcKa WIIM [IapHKa [0 HAKIOHHOW MJIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPIOTO TeNA.

4. OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCHUMOCTh pacTshkeHus (Aeopmaiuu) MpPyKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHMSI CKOJIBKEHHUSI OT Beca TeJjla U XapakKTepa
COIPUKACAIOIINXCS] TOBEPXHOCTEM.

w N

Pa3znen 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIICHHS W yBEJIWYCHHs JaBieHUsA. JlaBieHue rasza. 3aBUCHMOCTH
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenava qapiaeHust TBEPABIMH TEIAMHU, KUIKOCTIMHU U Ta3aMH.
3akon Ilackans. I[lHeBMaTWueckue MamIMHBL. 3aBUCHMOCTh JAaBJICHHUS JKUJIKOCTA OT TJIyOWHBI.
IMuapocraTtuyeckuii mapagokce. CooOmaromuecs: cocyasl. [ 'mapaBiudeckue MexaHu3Mbl. ATmocdepa
3emnn u atMocdepHoe aaBiieHue. [IpUyuHBI CyIeCTBOBaHMS BO3AYHMIHOW 00070ukH 3emiid. OIbIT
Toppuuennu. M3mepenue arMocdepHOTo AaBieHHs. 3aBUCHMOCTb aTMOC(EPHOTO JABICHUS OT BBICOTHI
HaJl ypoBHEM Mops. [Ipubopsr st uamepenus atMocdepHoro naBieHus. JleicTBUE KUIKOCTH U Ta3a Ha
MOTPY)KEHHOE B HHUX TeJo. BriTankuaromas (apxumenoBa) cuia. 3akoH Apxumena. [lmaBanuwe Tei.
Bo3nyxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYypPHI.
[lepenaua naBneHus )KUIKOCTBIO U Fa30M.
CooOmaromuecst COCypl.
I'mnpaBanyeckuil mmpecc.
[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.
3aBUCHMOCTh BBITAJIIKMBAIOIICH CHUJIBI OT 00bEMa MOTPYKEHHON YacTH Tejda M IUIOTHOCTH
AKUJKOCTH.
PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.
8. VYcnoBue maBaHMs TeN: IUIABaHWE WM TIOTPY)KEHHE Tel B 3aBHCHUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEN TeJa U KUJKOCTH.

ogarwdE
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Jlabopamopuwvie pabomot u onvimol.
HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCcTH Tela.
Omnpenenenre BHITAIKUBAIOIICH CHITBI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B JKUAKOCTb.
3. TIpoBepka HE3aBHCHUMOCTH BBHITAIKUBAIOIICH CHIIBI, IEHCTBYIOIICH Ha TEJIO B )KUAKOCTH, OT MACChI
Tena.
4. OnbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJTKMBAIOINICH CHIIBI, JEHCTBYIOIIEH Ha TElO B
KUAKOCTH, OT 00BEMA MOTPYKEHHON B KUIAKOCTh YACTU TENA U OT IIOTHOCTHU YKHUIKOCTH.

N



5. KoHnctpyupoBanue apeomeTpa WIM KOHCTPYUPOBAaHUE JIOAKM U  OHpeAelcHHe €€
I'PY30II0AbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHeEprus.

Mexanunueckast pabota. MomHocTs. [IpocTbie MeXaHU3MBI: pbryar, OJOK, HAaKJIOHHAs TIOCKOCTb.
[IpaBuno paBHOBecus priuara. [I[pumeHeHue npasuiia paBHOBECHS pblyara K 0JIOKy. «30710TO€ IPaBUIIO»
mexanuku. KIIJ[ mpocteix MexanusmoB. [IpocTeie MexaHH3Mbl B ObITY M TexHUKE. MexaHuueckas
sHeprus. Kunetnueckas u norenuuanpHas 3Heprus. [Ipespamenne 0JTHOTO BUAa MEXaHUYECKON SHEPT U
B IpYroii. 3aKOH COXpaHEHUsl SHEPTUH B MEXaHHKE.

Jemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie pabomel u onvimel.
1. Ompenenenunie paboThl CUJIBI TPEHUSI MPU PABHOMEPHOM JBM)KEHUHU Tela MO TOPHU30HTAIBHOU
MTOBEPXHOCTH.
HccnenoBanue ycaoBuid paBHOBECHs phlyara.
N3mepenue KII/] HakKIIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKkOHA COXpaHEHUSI MEXaHUYECKOU SHEPTUH.
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Pa3nen 6. TenyioBble siBJIeHM .

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KMHETUYECKOM TEOpUU CTpOEHHUsl BemniectBa. Macca u
pasMepbl aTOMOB W MoOJIeKYyd. OMBITBI, TMOATBEPXKIAIONINE OCHOBHBIC ITOJIOKECHUS MOJICKYJISPHO-
KHHETHYECKON Teopuu. Mogjenu TBEPAOTO, MKUIKOTO W Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammmaeckue u amopdusie Temna. O0bsiCHEHHE CBONCTB Ta30B, )KUAKOCTEH U TBEPABIX TEJl HA OCHOBE
MOJIOKEHUH MOJICKYJSIPHO-KHHETHYECKON Teopuu. CMauMBaHWE W KaNWULIPHBIE SBJICHHS. TerioBoe
pacmupenue u cxatue. Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TETIOBOTO JBMYKEHHS YaCTHII.
Bayrpennsis sHeprus. CrnocoObl M3MEHEHHUS BHYTPEHHEH SHEpPruu: TEIulonepeaadya M COBEpIICHUE
pabotel. Bumbel Temonepenayu: TEIIONPOBOJAHOCTh, KOHBEKIWA, H3ydeHHe. KoJMuecTBO TEIUIOTHI.
VYnaenbHas TEMI0EMKOCTh BEHIECTBA. TeII0O0OMEH M TEIUIOBOE pPaBHOBECHE. YPaBHEHHE TEIJIOBOTO
Oamanca. IlmaBneHue M OTBEpEeBaHUE KPHUCTAUIMYECKUX BEIISCTB. YJCNIbHAs TEIIOTAa IUIABJICHHS.
[TapooOpazoBanne u koHacHcarus. Mcnapenwe. Kunenuwe. YiaenpHas Teruiotra mnapooOpa3oBaHMS.
3aBHCHUMOCTh TEMIIEpaTypbl KHUIEHHS OT aTMocepHOro namieHus. BrnaxHOCTh BoO3ayxa. DHeprus
TOIIMBA. YJienbHasl TerioTa cropanus. [IpuHmmibel paboTel TeroBbix nsurateieii KIIJ[ TemmoBoro
nBuratens. TernoBble JBUraTeNM M 3alUTa OKPY’KaKIIEeH cpelpl. 3aKOH COXpPAaHEHUs U MPEBPALICHUS
SHEPTHH B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.
Habnronenue OpoyHOBCKOTO JIBHKEHHUSL.
Habmronenue nuddysum.
HaGnronenue siBneHuit cMauMBaHUs M KaITWJUISIPHBIX SIBJICHUH.
HaGnroneHue TerioBoro paciumpeHust Tel.
V3MeHeHue naBieHus ra3a npu n3MeHEeHUH 00bEMa 1 HarpeBaHUM MIIA OXJIAXKICHHH.
[IpaBuna u3MepeHus TemMreparypsl.
Buns! Tenonepenayu.
OxnaxxieHue npu COBEPLUICHUN PadbOTHI.
HarpeBanue npu coBepiieHHH pabOThl BHEIIHUMU CUJIAMHU.
10 CpaBHeHUE TEIIIOEMKOCTEH pa3IUYHbIX BEIIECTB.
11. HaGnronenue KUMeHusl.
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12. HaGnroieHre mOoCTOSTHCTBA TEMITEPATypPhI TIPHU TIJIaBJICHUH.
13. Mopenu TEIIOBBIX IBUTATEIICH.

Jlabopamopusie pabomot u onvimul.
OmnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO MPUTSKEHHUS.
OnpIThI 10 BhIpAIIMBAaHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.
OmnbITH IO HAOIOICHHUIO TEIUIOBOTO PACUIMPEHHS Ta30B, )KUIKOCTEH U TBEPBIX TEIL.
Ornpenenenue qaBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.
OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHHS BO3/yXa OT €ro 00bEéMa M HarpeBaHus WU
OXJIaKICHUSI.
[IpoBepka TUMOTE3bI JIMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUYECKOM
TpYyOKe OT TEMIIEPATYpPHI.
7. HaOmronenue u3MeHEHHUs] BHYTPEHHEH SHEpruu Tejla B pe3ysibTaTe Terionepenadyd U padoThl
BHEILIHUX CHUJL.
HccnenoBanue siBieHUs TEII000MEHA IPU CMEIIMBAHUU XOJIOJHOW U TOpsiueid BOBI.
Onpenenenre KoOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpU TEIJIOOOMEHE C HarperbiM
METaJNTNYECKUM IIMIIMHAPOM.
10. OnpenencHue yaeabHOHN TEINIOEMKOCTH BEIIECTBA.
11. VccnenoBanue mpoiiecca UCHapeHHs.
12. Onpenenenre OTHOCUTENBHOM BIAXKHOCTH BO3/IyXa.
13. Onpenenenne yaenbHOM TEIUIOTHI IJIABICHUS JIbIA.
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Paznea 7. DuiekTpuyeckue ¥ MATHUTHbBIE SIBJICHUS.

DnekTpuzaius Ten. J[Ba poaa 3JIeKTpUUeCcKUX 3apsaaoB. BzaumoaeiicTBue 3apsiK€HHbBIX Tel. 3aKOH
Kynona (3aBUCMMOCTH CHJIBI B3aMMOJECHCTBHSI 3apsSKEHHBIX TEJI OT BEJIUYMHBI 3apA/I0OB U PACCTOSIHUS
MeXay TelnaMu). Dnekrpudeckoe nosie. Hanpssk€HHOCTh anekTpudeckoro nois. [Ipunimn cynepno3nuuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM ypoBHE). HocuTenu snekTpuyecKux 3apsioB. DIeMeHTapHBIN
anexktpuueckuid 3apsa.  Crpoenme artoma. [IpoBOIHMKM W JUAJIEKTPUKUA. 3aKOH COXpPaHEHHS
AJEKTPUYECKOTO 3apsia. OJEKTPUUECKHMH TOK. YCIOBHUS CYIIECTBOBAaHUSA SJIECKTPHUYECKOTO TOKA.
HcTouHrKkH MOCTOSIHHOTO TOKA. JIeHCTBUS 3JEKTPUUECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MarHUTHOE).
DJIEKTPUYECKUIT TOK B JKUIKOCTSIX M Traszax. OJekTpudeckas nenb. Cuiia Toka. DIEKTpHUYECKOe
HanpspkeHre. ConpoTUBJICHHE MPOBOJHUKA. YAETbHOE CONMPOTUBIICHHE BemiecTBa. 3akoH Owma s
yuactka uenu. IlocinenoBatenbHoe U MapajiesibHOE COEIUHEHHE MPOBOAHHUKOB. PaboTa M MOIIHOCTH
aneKkTpudeckoro Toka. 3akoH Jxoyns—JIeHna. DnexTpuyeckue Ienu U MOTPeOUTeNn 3IIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe 3ambikanue. IlocTosiHHble MarHuThl. B3anMopeicTBHe MOCTOSHHBIX
MarHuToB. MaruutHoe nojie. MarHutHoe noje 3eMiId U €ro 3HadyeHue i >kKUu3HU Ha 3emuie. OnbIT
Opcrena. MarHuTHOE NOJIE ANEKTPUUECKOTO ToKa. [[pruMeHeHne 31eKTpOMarHuToB B TEXHUKE. JlelicTBue
MAarHUTHOTO TIOJII HAa MPOBOJHUK C TOKOM. ODJIEKTPOABHUIATENlb MOCTOSHHOIO TOKa. lcmonp3oBaHue
JJIEKTPOJIBUTaTeNiel B TEXHUYECKUX YCTpoWcTBax M Ha TpaHcnopre. Omnbitel Papanes. fIBneHue
anektpomMaruutHo  uHAaykuuu. [lpaBuno Jlennma. Onextporeneparop. CrnocoObl  MOJydeHUs
AIIEKTPUYECKOM SHEPTUU. DNEKTPOCTAHIIUN HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.
OnexTpu3anus Tell.
JIBa poza JIEKTPUYECKUX 3apsA0B U B3aUMOJIEHCTBHUE 3apsyKEHHBIX TEIl.
YCTpOUCTBO U IEHCTBUE DIEKTPOCKOTIA.
OnexTpocTaTH4ecKas HHIYKIHS.
3aKOH COXPAaHEHHUs IEKTPUUYECKUX 3aPAI0B.
[IpoBOIHUKY U TUAIIEKTPUKU.
MonenrpoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHNKY TOCTOSIHHOTO TOKA.
JIefcTBUS DIEKTPUUECKOTO TOKA.

10 DNEKTPUUECKUHN TOK B JKUJIKOCTH.

11. I'a30BbIif pa3ps.

CoNOR~WNE



12. 3mepenune cuiibl TOKa aMIepMeTpoM.

13. N3Mepenune 3JIeKTPUIEeCKOTO HAMPSKEHHS BOJIBTMETPOM.

14. PeocraT u Mara3uH COIIPOTUBIICHU.

15. B3aumoaeiicTBiE NOCTOSHHBIX MarHUTOB.

16. MoaenupoBaHie HEBO3MOKHOCTH Pa3/IeIeHUs TIOII0OCOB MarHuTa.
17. MonenupoBaHue MarHUTHBIX TMOJIEH TOCTOSTHHBIX MarHUTOB.

18. OnmIT Dpcrexa.

19. MarautHOE ToJie TOKa. DJICKTPOMArHHUT.

20. JleficTBME MarHUTHOTO ITOJISI HA TPOBOJHHUK C TOKOM.

21. DneKTpoABUraTeNb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBIICHUS 3JIEKTPOMATrHUTHON MHITYKITUH.

23. OnbiTer Dapajes.

24. 3aBHCUMOCTbH HAIIPABJICHHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBCHHSI.
25. DekTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomel u onvimel.
OMBITHI 110 HAOJIOICHUIO DJIEKTPU3AIUHN TET HHAYKIIMEH U MPU COMPUKOCHOBEHUH.
HccnenoBanue ASMCTBUS AIEKTPHUUECKOTO TIOJISI Ha TPOBOIHUKH M TUDJICKTPUKH.
COopxka u mpoBepKa pabOThI AMEKTPHUIECKON e MOCTOSTHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIBI TOKA.
N3mepenue u peryaupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COMTPOTUBIICHUS PE3UCTOpa
Y HalpsDKEHUS Ha PE3UCTOPE.
7. OmnbIThL, 1EMOHCTPUPYIOUINE 3aBUCUMOCTh 3JIEKTPUUECKOTO COIPOTUBIICHUS IPOBOIHUKA OT €T
JUIMHBI, TJIOIIAAH MOTIEPEYHOT0 CEUYEeHUS U MaTepuana.
8. IlpoBepka mpaBWiia CIOXKEHUS HAMpPsDKEHUH TMPU  TOCIEAOBATEIbHOM COEAMHEHUU JBYX
PE3UCTOPOB.
9. TlpoBepka mpaBuia Ajsl CHIbI TOKA MpU HapaieIbHOM COETUHEHUH PE3UCTOPOB.
10. Onpenenenue pabOTHI AMEKTPUUECKOTO TOKA, HUIYIIETO YepPe3 PE3UCTOP.
11. OnpeneneHurie MOUTHOCTH 3JIEKTPUUECKOT0 TOKA, BBIACTISEMOI Ha pe3ucTope.
12. UccnenoBanue 3aBUCUMOCTH CHJIBbI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HAIPSKEHUST Ha HEl.
13. Onpenenenue KIIJ] narpeBarens.
14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSTHHBIX MarHUTOB.
15. U3y4yeHre MarHuTHOTO I0JIsl TOCTOSIHHBIX MAarHUTOB MPU X 00bEIMHEHUU U Pa3/ICIICHUN.
16. UccnenoBanue AeCTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbl B3aUMOICUCTBUS KAaTyIIKA C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE.
18. N3yyenue neiicTBUS MAarHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.
19. KonctpyupoBanue u u3ydeHue padoThl JEKTPOABUTATENS.
20. Uzmepenune KIIJ] anekTpoaBUraTebHOM yCTaHOBKH.
21. OnbITEL O UCCIEAOBAHUIO SIBICHHS AJIEKTPOMArHUTHOM MHAYKUWU: HCCIEAOBAHUE H3MEHEHHIM
3HAUEHUS U HAMPABJICHUS UHIYKIIMOHHOTO TOKA.

ok wnE
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Pa3pnen 8. Mexanuveckne siBJICHHS.

Mexanuueckoe JBWKeHHE. MarepuanbHas Touka. CucrtemMa oTcu€ra. OTHOCHUTENIBHOCTH
MEXaHMYECKOI0 JIBUKEHUS. PaBHOMEpHOE NpSIMOIIMHENHOE IBMKEHHE. HepaBHOMEpPHOE IPSMOJIMHENHOE
nBukeHue. CpelnHsis MU MTHOBEHHAash CKOPOCTh Tejla NpPH HEPABHOMEPHOM JIBIDKEHHH. Y CKOpPEHHE.
PaBHOyCcKOpeHHOE TpsiMONMHEHHOe nBkeHue. CBoboanoe maneHue. Onbitel [anunes. PaBHomepHoe
JIBUKEHHE TIO0 OKpyXHOCTH. llepmonm u uactrora oOpamieHus. JIuHeiHas W yrioBas CKOPOCTH.
LentpoctpemurensHoe yckopenue. Ilepsoiii 3akoH HerotoHa. Bropoit 3akon Herorona. Tperuit 3akoH
Hetotona. Ilpunuun cynepnosunuu cui. Cuna ynpyroct. 3akoH ['yka. Cuna TpeHus: cuiia TpeHHs



CKOJIbJKEHUS, CUJIAa TPEHUS IOKOs, Apyrue Bubl TpeHus. Cuiia TSHKECTU U 3aKOH BCEMUPHOTO TSATOTEHUS.
Yckopenne cBoOogHOrO naaeHus. J[Bmwkenue mianet Bokpyr Connna. IlepBas kocMudeckasi CKOPOCTb.
Hesecomocts u neperpysku. PaBHoBecue MaTepuaibHOW TOUKH. AOCOIIOTHO TBEpAOE Teso. PaBHOBECHe
TBEPAOrO TENa C 3aKPEIUIEHHOM OChIO BpauieHus. MomeHT cuibl. LleHTp Tspkectu. Mmnynbsc Tena.
N3menenne wummynbca. MMmynbe cuiibl. 3aKOH COXpaHEHMsI UMITyjlbca. PeakTMBHOE JBU)KEHHUE.
Mexanmnueckasi paboTa 1 MOIIHOCTb. PaboTa cuit TshxecTH, ynpyrocTs, Tpeaus. CBsi3b SHEPTHU U paOOTHI.
[loTeHumanpHas SHEPrus TeJa, NOAHATOTO HaJ MOBEPXHOCTHIO 3eMiiu. [loTeHIInanbHas sHeprus cxxaTou
npyxunsl. Kunernueckas sHeprus. Teopema O KHUHETUYECKOW SHEpPruu. 3aKOH COXpaHEHUs
MEXaHU4YECKON DHEPTHUN.

Jemoncmpayuu.
1. HaGmroneHre MEXaHUYECKOTO JIBIKCHHS TeJIa OTHOCUTENIBHO Pa3HBIX TE OTCUYETA.
CpaBHeHUE MyTeH W TPACKTOPHIA JBMKCHHSI OJTHOTO M TOTO K€ TeJla OTHOCHUTEIBHO Pa3HBIX Tell
oTcuéra.
N3mepenune CKOpOCTH U YCKOPEHUS MPSMOJIMHEHHOTO JIBHKCHUS.
UccnenoBanue mpu3HakoB paBHOYCKOPEHHOTO JIBHKCHHS.
HaGnronenue nBukeHus Teaa mo OKpy>KHOCTH.
Habnonenne MexaHMUeCKUX SBJICHUN, MPOUCXOIINX B cUcTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBHYKEHUH OTHOCHUTEIIBHO KaOMHeTa (DU3UKH.
3aBUCUMOCTh YCKOPEHHUS TeJla OT MacChl T€a U JEHUCTBYIONIEH HA HETO CHJIBIL.
Habmtonenne paBeHcTBa CUJl MPU B3aUMOIEUCTBUU TEJl.
N3menenue Beca Tena mpu YCKOPEHHOM JIBUKEHUH.
10. [Nepenaya uMITyIbCa IPH B3aMMOICHCTBHH Tell.
11. TIpeoGpa3oBaHus SHEPTHH MPU B3aUMOJICHCTBUH TEll.
12. CoxpaHneHue UMIyibca IpH HEYIPYTOM B3aMOICHCTBHH.
13. CoxpaHneHnue uMmysbca Ipu aOCOTIOTHO YIIPYroM B3aUMOICHCTBUH.
14. HabGmoieHre peakKTUBHOTO JBUKEHUS.
15. CoxpaHneHne MEXaHUYECKON YHEPTUH TTPU CBOOOTHOM TIaICHHH.
16. CoxpaHeHue MeXaHU4YeCKOW SHEPTUH MpHU ABMKEHUU Tella MO/ IeHCTBUEM IPYKHUHBI.

N
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Jlabopamopnuwie pabomel u onvimel.

1. KoncrpyupoBaHue TpakTa JUlsl pa3roHa W AajbHEHIEero paBHOMEPHOTO IBHKEHHS LIapUKa WU
TEJIEKKH.

2. OmpepneneHue cpeHeld CKOPOCTH CKOJBKEHMsI OpycKa WM JIBWXKEHHS IIapHKa M0 HAKIOHHOU

IIJIOCKOCTH.

Omnpenenenre ycKOpeHUs Tella IPU PaBHOYCKOPEHHOM JIBKEHUH 110 HAKIIOHHOM MIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU paBHOYCKOPEHHOM JIBHKEHUU 0€3 HayaJlbHOMN
CKOPOCTH.

5. TlpoBepka rumoTesbl: €CU MPH PABHOYCKOPEHHOM [BIKEHUHM O€3 HadallbHOM CKOPOCTH MYTH

OTHOCSTCS KaK Psii HEYETHBIX YHCEI, TO COOTBETCTBYIOLIUE MPOMEXKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMaJIbHOTO JaBJICHUSL.

Onpenenenue kodhduIueHTa TPEHUS CKOJIBKEHHUSL.

Onpeznenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPU PAaBHOMEPHOM JABM)KCHHUU Teja MO TOPU30HTAIBHOM

MTOBEPXHOCTH.

10. Onpenenennie pabOThI CUITBI YIPYTOCTH MPHU MOBEME I'Py3a ¢ UCIOJIB30BAHUEM HEMOIBUKHOTO U
MOJABIKHOTO OJIOKOB.

11. Uzy4yenue 3aKoHa COXPAHEHHSI SHEPTUU.

w
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Paznen 9. Mexannyeckue Koj1e0aHNsA H BOJHBI.

KonebarenbHoe nmwkenue. OCHOBHBIC XapaKTEPUCTUKU KOJICOaHHI: IEPHO]I, YaCTOTa, aMILIUTY/IA.
Marematuueckuii M NpYKUHHBIA MasTHUKHU. [IpeBpaiieHue SHEpTUU NpU KOJIeOATENTLHOM JIBUKCHHH.
3aryxawmue kosiebanus. BoeiHyXIeHHbIe KoneOaHus. Pesonanc. Mexanudeckrne BoiHBL CBOHCTBa
MEXaHU4YeCKuX BOJIH. IIpogonbHble U TONEpeuHble BOJHBL. JlIMHA BOJXHBI U CKOPOCTh €€



pacnpocTpaHeHusi. MexaHnueckue BOJIHBI B TBEPJOM TeJ€, CEMCMUYECKUE BOJHBI. 3BYK. ['poMKOCTH
3ByKa M BbIcOTa TOHa. OTpakeHue 3Byka. TH(pa3ByK u yIbTpa3ByK.

Jemoncmpayuu.
Habnronenue xonebanuii Ten moJ1 AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habmroienue BbIHYK/IEHHBIX KOJIEOaHUM U pe30HaHca.
Pacrnipoctpanenuie mpooabHBIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).
Habntoenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHMI pE30HAHC.

oakrwnpE

Jlabopamopnwie pabomel u onvimel.
Ompenenenre 4aCTOTHI U IEPHOJIa KOJICOaHUI MaTeMaTHYECKOTO MasiTHUKA.
Ornpenenenre 4aCTOTHI U TIEpHO/Ia KOJIeOaHUH MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MepUoa KoJieOaHUN MOABEIICHHOTO K HUTH Tpy3a OT JIJTUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Meproa KoJieOaHUN MPYKUHHOTO MasSTHUKA OT MaccChl Tpy3a.
[IpoBepka He3aBUCUMOCTH TIEPHOIa KOJIeOaHM rpy3a, MOIBEIICHHOTO K HUTH, OT MacChl rpy3a.
OMBITHL, IEMOHCTPUPYIOIIHE 3aBUCUMOCTH MTEPHO/1a KOJICOAHUHN TPYKUHHOTO MasiTHUKA OT MacChl
rpy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHne yCKOpeHHUs CBOOOIHOTO TMaICHUSI.

oakwnE

Paspgen 10. DiieKTpoOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE TMOJie. DJIEKTPOMArHUTHbIE BOJIHBI. (CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ilkaia >7€KTPOMArHUTHBIX BOJH. MCronb30BaHME 3IEKTPOMATHUTHBIX BOJIH JJIs COTOBOM CBSI3H.
DJieKTpoMarHuTHas nmpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CBoiicTBa 3E€KTPOMArHUTHBIX BOJIH.
2. BouiHOBBIE CBOIICTBa CBETA.

Jlabopamopnwie pabomel u onvimel.
1. M3yyeHue cBOWCTB AJIEKTPOMATrHUTHBIX BOJIH C MIOMOIIBIO MOOUIIBHOTO TeJe(oHa.

Paznen 11. CBeToBLI€e SIBJIEHHS.

JlyueBast monens cBeta. crounuku cera. [IpsimosiHeiiHOE pacnipoCcTpaHeHHE CBETa. 3aTMEHMUS
Counnna u Jlynsl. Otpaxkenue cBeta. [lnockoe 3epkano. 3akoH oTpaxeHus cBera. [Iperomienue cpera.
3akoH mpenomieHus cBeta. llonHoe BHyTpeHHee OTpakeHHe cBeTa. lVcrnonb30BaHUE MOJIHOTO
BHYTPEHHETO OTPa)KE€HUsI B ONTHYECKUX cBeToBOJax. JInnza. Xoa myueit B nuH3e. OnTuyeckas cuctema
doToamnmapara, MHKpoOcKoma M Teleckoma. [7a3 kak onTHuYeckas cucTeMma. bIu3opykocTh u
NanbHO30pKOCTh. Pasnokenue Genmoro cBera B crnekTp. OmbiThl HpioToHa. CrioskeHHE CHEKTPATbHBIX
uBetoB. Jlucnepcus cBera.

Jemoncmpayuu.
[IpsimosmHENHOE pacpoCTpaHEHHUE CBETA.
OtpaxeHnue cBeTa.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTuyeckuii CBETOBO/I.
Xon nyueit B cobuparomieit JuHse.
XoJ JIydel B pacCenBaroLe JIUH3E.
[omy4yenne n300paXkeHUI C TOMOIIBIO JIMH3.
. Ilpunnun geictBus (oToarnmapara, MUKPOCKOIIa U TEJIECKOTIA.
10. Mogens rnasa.
11. Pa3noxenne OENOro CBETa B CIIEKT.

wCooNoU~WNE



12. TTonmy4yenue 6enoro cBETa Npy CIOKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopusie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yrila OTPAKCHHUsSI CBETOBOTO JIyda OT YyIJia IMaJeHHUS.

2. VI3yueHue XapaKTEPUCTUK U300pKEHUS MPEIMETA B ITIOCKOM 3epKaJle.

3. MHccrnenoBanue 3aBHCHUMOCTH yIila MPEJIOMIICHHS CBETOBOTO JIyda OT yIjla MaJeHHus Ha TPaHHIES
«BO3IYX—CTCKIIO».

4. TlomydyeHue N300paKEHHI C TOMOIIBIO COOMPAIOIICH JTUH3HI.

5. Ompenenenue GOKYCHOTO PACCTOSIHUS U ONITHYECKOM CHUIIBI COOMPAOIIEH JTHH3BL

6. OTmBITHI IO PA3JIOKEHUIO OCIIOTO CBETA B CIICKTP.

7. OMBITHI IO BOCIIPHUATUIO OIBETA IPCIMETOB IIPU UX Ha6JHOI[eHI/II/I 4YCpe3 IBCTOBLIC q)HJ’II:TpBI.

Pa3nen 12. KBaHnToBbIC SIBICHMS.

OmneiTel Pezepdopna m mnnaHerapHas Mojenb atoma. Mogens atoma bopa. Hcnyckanue u
norjouieHre ceera aromoM. Kautel. JIuneituareie ciektpel. PannoaktuBHoCTh. Anbda, 6eTa- 1 ramMmma-
n3nydeHusi. CTpoeHue aToMHOTO sjpa. Hykinonnast Moaens aromHoro siapa. M3oronsl. PaguoakTiBHbIE
npespamenus. [lepuon mnomypacnmajga aToMHBIX sifep. SnepHble peakiuu. 3aKOHbl COXpaHEHUs
3apsAI0BOIO U MAaccOBOTO YHCeNl. DHeprusi CBA3M aTOMHBIX siep. CBs3b Macchl U 3Hepruu. Peakuuun
cuHte3a u geneHus saep. Mcrounuku sHeprum ConHua W 3BE3N. fAnepHas sHepretuka. JlencTBus
PaaMOAKTUBHBIX U3y4YE€HUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.
CrexTpsl U3JIydeHHsI ¥ TIOTJIONIECHUS.
CrieKkTphl pa3IU4HbIX I'a30B.
CnekTtp Bogopoaa.
Ha6nronenue tpexoB B kamepe BubcoHa.
PaboTa cuéTurka HOHU3UPYIONTUX U3Ty4YEeHUH.
Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOTYKTOB.

ok whE

Jlabopamopnuwie pabomel u onvimel.
1. HaGmioneHue CIUIOMIHBIX U TUHEHYATHIX CIIEKTPOB H3TY4EHUSI.
2. VccnenoBaHue TPEKOB: U3MEPEHUE SHEPTHU YACTHULIBI IO TOPMO3HOMY IyTH (110 poTorpadusim).
3. H3mepenwne pagnoakTHBHOTO (OHA.

10 KJIACC

Pa3znea 13. IloBTOpuTEIbHO-00001IaK01IIMIA MOAYJIb Kypca ¢u3ukm (9 kiacc).

MexaHnn4yeckue siBJI1€HHS.

Mexannyeckoe IBHKeHUE. PaBHOMepHOe mpsMoJMHEHHOe nABWKeHue. HepaBHomepHOE
IIPSIMOJIMHENHOE IBUKCHHUE. Y CKOpeHUe. PaBHOYCKOpPEHHOE NPsSMOJIIMHENHOE IBWXKeHUe. PaBHOMepHOE
IBUKEHME 10 OKpYKHOCTH. LlenTpocTpemurensHoe yckopenue. I1epBeiii 3akoH Herotona. Bropoii 3akoH
Herorona. Tpernii 3akon Herorona. Cuita ynpyrocrtu. 3akoH I'yka. Cuita TpeHus. Cuma TsSKECTH U 3aKOH
BCEMUPHOTO TAroTeHus. llepsas kocMuueckas ckopocts. HeBecoMOCTh U mieperpysKu.

Nmnynbe Tena. UMnynbe cuibl. 3aKOH COXpaHEHHs UMITyJIbca. Mexanndeckas paboTa 1 MOIIHOCTb.
IloreHumanpHas 3HEPrus Teja, MOJHATOrO HaJ IOBEPXHOCTBIO 3emid. IloTeHnuanbHas >Heprus.
Kunernueckas sHeprus. 3aKkOH COXpaHEHHsI MEXaHUYECKON DHEPIHH.

Jemoncmpayuu.
Habmroenne MexaHu4ecKoro IBIKEHUS Tella OTHOCHTENBHO Pa3HBIX TEJ OTCUETA.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHHUS.
Habmtoienne ABMKEHUS TeNa M0 OKPYKHOCTH.
3aBUCUMOCTb YCKOPEHHUS TEJIa OT MAcChl TeJla U IEUCTBYIOIIEH Ha HETO CHJIBIL.
Habmroienne paBeHcTBa CUJI MPU B3aUMOICHCTBUM TEll.
[lepengaua nMnynbca Ipu B3aMMOACUCTBUH TEJL.

curLNME



7. TlpeoOpa3oBaHus PHEPTUU NP B3AUMOICHCTBUH Tell.
8. CoxpaHeHne MEXaHUYECKON SHEPTUU MPH CBOOOTHOM IMaJCHUH.
9. CoxpaHeHne MEXaHUYECKOW PHEPTUU MPH JIBMKEHUH TeJa MO ICHCTBHEM IPYKUHBI.

Jlabopamopusvie pabomot u onvimel.
1. Omnpenenenue cpenHell CKOPOCTH CKOJIbXEHUs OpycKa WM JBM)KEHHUS IIapUKa MO HAKIOHHOMN
TUTOCKOCTH.

Mexanuyeckue KoJe0aHUs U BOJIHBI.

Konebatensaoe apmxenue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUI: IEPUO/I, 4aCTOTa, aMILIUTY/IA.
MareMaTtnueckuii M NPYKUHHBIM MasTHUKM. MexaHudeckue BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH €€
pacIpoCTpaHEHUsI.

Jemoncmpayuu.
Habmronenue xonebanuii Te noj 1eHCTBUEM CHUJIIBI TSKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habmroienue BBIHYX/IEHHBIX KOJIEOaHUM U pe30HaHca.
HabnroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

PoNE

CgeToBbI€ SIBJICHUS.
Otpaxenue cBeta. [Ipenomiienne cBera. 3akoH npenomieHus cBeta. JIunza. Xox idydeil B InH3E.
CrioxxeHue CneKTpalibHBIX IBETOB. Jlucnepcus cBera.

Hemoncmpayuu.
[IpsamonuHelHOE pacipoCTpaHEHHE CBETA.
OrtpaxxeHue cBera.
[Ipenomiienue cBera.
Xon tydeid B cobuparomei JruH3e.
XoJ1 ny4der B pacCeUBarolen JIMH3E.
[Tonyuenue n306pakeHHi ¢ TOMOIIBIO JIUH3.
[Tomyuenue 6e10ro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

NoookrowdE

Jlabopamopnuwie pabomel u onvimel.
1. Tlosyuenue n300pakeHUH C TOMOIIBIO COOUPAIOIICH JIMH3BI.

KpaHToBBI€E SIBJIEHHNS.

Omnwitel Pezepdopna u mnmaHerapHas Mojenb atoma. Mogens atoma bopa. Hcenyckanue wu
rorJIoleHre cBera aromoM. KBauTel. JInHeidareie ciekTpel. PagnoakTuBHOCTE. Anbda, OeTa- u raMma-
n3nydyenus. CtpoeHue aToMHoro sjapa. Hyknonnas monens atoMHoro siapa. M3oronsl. PaguoakTuBHbIE
npeBpaiieHus. JAaepHbie peakiu. 3aKOHbI COXPaHEHHMS 3apsiIOBOTO U MACCOBOTO YMCEI. DHEPTHUSI CBA3U
aTOMHBIX siiep. CBsi3b Macchl U SHepruu. Peakuuu cunTesa u aenenus saep. Mcrounuku sneprun CoJiHiia
u 3BE31. SnepHas sHepreTuka. JlelicTBUS paluOaKTUBHBIX U3ITYYCHUN HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.
1. CnexTpbl U3TY4YECHUS U MOTIIOUICHUS.

Pa3nen 14. IloBTOpPUTENBbHO-00001IaI0 1M MOAYJIb Kypca (PM3HKH.

Tlosmopumenvro-oboo6warowuli. Mooyib NpeoHA3HayeH O cucmemMamusayuu u o006006ujenus
NPEOMEMHO20 COOEPHCAHUSL U ONbIMA OesMeNbHOCIU, NPUOOPEMEHHO20 NpU U3VHYEeHUU 6Ce20 Kypcd
Qusuxu.

CTpOGHI/IC BCIICCTBA. AIpeFaTHLIe cocTosIHU BemlecTB. INIOTHOCTE BellecTBa.
I[aBJ]eHI/IC TBECPABIX TCJI, JKHUJIKOCTEH U T'a30B. 3akoH ApXI/IMe,Z[a. IInaBanue tem.



IIpocteie Mexanu3msl. KIIJI mpoCTBIX MEXaHU3MOB.

KonudecTBo TeruioTel. Y aenpHas TEIUNIOEMKOCTH BellecTBa. TermIo00MeH U TEIJIOBOE paBHOBECHE.
VYpaBuenue TtemnoBoro Oamanca. IlmaBnenne u otBepaeBanue. IlapooOpa3oBaHue W KOHICHCAIHSL.
Hcnapenue u kunenue. JHeprus ToIuMBa. ¥ aenbHas temiora cropanus. KIIJ TeruioBoro aurarens.

3akon Kynona. DnexkTpuyeckuid TOK. DJIEKTPUUYECKUN TOK B KHMIKOCTSIX M razax. Cuia Toka.
Onektpuyeckoe HampspbkeHue. CONnpoTHBICHUE NPOBOJAHMKA. 3akoH Owma uis  ydyacTKa ILIeTIH.
[TocnenoBarenpHOE M MapauIeIbHOE COSTUHEHNS MPOBOIHUKOB. PaboTa M MOITHOCTH 3JEKTPHUIECKOTO
ToKa. 3akoH Jlxxoyns-Jlenna. MarautHoe nose. I[IpaBuia npaBoii u 1€BOH pyKH.

Jemoncmpayuu.
CooOmarormuecst COCY/Ibl.
VcnoBus njaBaHus Tl
[TpuMepbI MPOCTHIX MEXaHU3MOB.
Bunapsl Tenionepenayu.
CpaBHEHHE TETUIOEMKOCTH Pa3TUYHBIX BEIIECTB.
DneKkTpu3aIus Tel.
JIBa poJia SIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEl.
N3mepenune critbl TOKa aMIEPMETPOM.
W3mepenue 31eKTPHIecKOTro HapsHKEHUST BOJIBTMETPOM.
10 Peocrat n Mara3uH CONpOTUBIICHHI.
11. B3aumMmoeicTBrE TOCTOSTHHBIX MAarHUTOB.

CoNooR~LWNE

Jlabopamopnwie pabomel u onvimel.

OnpeneneHre BITAIKUBAIOMIEH CUIIbI, IEUCTBYIOIIECH HA TEJO, MOTPYKEHHOE B KUIKOCTb.

HccnenoBanue ycioBuid paBHOBECHSI pblyara.

3. OmpeneneHue KOJHWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpU TEIMIOOOMEHE C HarpeTbhiM
METaJNTNYECKUM IIIIMHAPOM.

4. Omnpenenenne KIIJ Harpesarens.

.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

HSy‘ICHI/Ie (bI/IBI/IKI/I Ha YPOBHC OCHOBHOI'O o6mero 06p330BaHI/I$I HalpaBJICHO Ha JOCTHIKCHHUC
JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IPECAMCTHBIX 06p330BaT€J'ILHLIX PE3YJIbTATOB.

B pesynbTare u3yueHus: pU3MKU Ha ypOBHE OCHOBHOTO O0IIEro o0pa3oBaHUs Yy 00Yy4arolmierocs
OyayT chOpMUPOBAHBI CIEAYIOUIUE TMYHOCTHBIE PE3YAbTaThl B YACTH:
1) naTpMoOTH4€eCKOro BOCIIUTAHUS

° MPOSIBJICHUE UHTEpPECca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOH (hU3nUeCcKOit
HayKH;

° [IEHHOCTHOE OTHOIIEHHE K IOCTHKEHUSM POCCHICKIX yUEHBIX-(DU3UKOB;
2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

° TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJIEHUU OOILIECTBEHHO 3HAYUMBIX U ATHUECKUX
po0JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JIOCTKEHUN (DU3UKH,

° OCO3HaHHE BYKHOCTU MOPAIBbHO-3TUYECKUX MTPUHITUIIOB B JESATEILHOCTH YUEHOTO;
3) 3CcTeTHYECKOT0 BOCIIMTAHMA:

° BOCIIPUSITHE ICTETUYECKUX KadecTB (PU3MUYECKON HAYKU: €€ TapMOHUYHOTO MOCTPOCHHS,

CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) HIEHHOCTH HAYYHOT'0 MO3HAHMA:

o OCO3HAHME IIEHHOCTU (PU3MUECKOW HAayKH KaK MOIIHOTO MHCTPYMEHTAa IO3HAaHHUsS MHDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXXKHEUIIEH COCTABIIAIOIIECH KYIbTYPbI;



J pa3BUTHE HAyYHOU JII0003HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATEIBCKON IEATEIILHOCTH;
5) popmMupoBaHus KyJbTYPbI 310POBbSI H IMOLHOHAJBLHOIO 0JIATONOTY YN

J OCO3HAHME IEHHOCTH 0e30macHOro o0pa3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BOXHOCTH IpaBUJ OE30IaCHOTO MOBEACHUS HAa TPAHCIOPTE, HA JOPOTaX, C AIEKTPUYECKUM H
TETIOBBIM 000PY/I0BaHUEM B JIOMAIIHUX YCIOBHUSX;

J c(OpMHUPOBAHHOCTH HaBBIKA pe(IeKCHH, MPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
e MpaBa y APyroro 4eloBeKa;

6) TPy/10BOr0 BOCIIUTAHUSI:

. AKTUBHOE Y4acTHE B PEILIEHUHU MPAKTUYECKUX 3ajay (B paMKax ceMbHU, 00pa30BaTeIbHON
OpraHu3alu, ropojaa, Kpas) TEXHOJOIMYECKOH U COIMaIbHOM HamnpaBiIE€HHOCTH, TPEOYIOUIUX B TOM
yucie U PU3NIECKUX 3HAHUM;

J MHTEPEC K MPAKTUYECKOMY U3yUEHHIO Ipodeccuii, CBA3aHHBIX C (PU3NKOM;

7) 3KOJIOTHYECKOr0 BOCTIMTAHUSA:

° OpUEHTAllMsl Ha NpHUMEHeHHe (U3MYeCKUX 3HAHUW [UIs pelleHusl 3agad B oOnactu
OKPY)KaIOI_HeI\/II Cp€abl, IUIAaHUPOBAHUA TIOCTYIIKOB MW OLICHKH HWX BO3MOXHBIX HOCJ'Ie)ICTBI/Iﬁ JJIA
OKpYKarolen Cpeibl;

o OCO3HAaHHKE TJI00aJIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOoOJIeM U MyTeil UX peuieHus;

8) ajanTanmu K HU3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOH Cpebl:

o MOTPEOHOCTh BO B3aUMOJICHCTBUU TIPU BBHIMOJHEHHH HCCICIOBAHUNH ¥ TIPOCKTOB
(bu3nvecKoi HAaIIPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM JPYTUX;

o TIOBBIIICHUE YPOBHS CBOCH KOMITETCHTHOCTH Yepe3 MPAKTUICCKYIO IeATEIIbHOCTB;

. MOTPeOHOCTh B (POPMHUPOBAHWM HOBBIX 3HAHUN, B TOM 4YHCIEC (POPMYIUPOBATH HJICH,
TOHATHS, TUTIOTE3BI O (PU3UIECKUX 0OBEKTaX U SIBICHUSIX;

o oco3HaHHe Ae(PUIUTOB COOCTBEHHBIX 3HAHUH U KOMIICTEHTHOCTEH B 001acTH (prU3HKH;

o TUTAHUPOBAHUE CBOCTO PA3BUTHS B IPUOOPETECHUH HOBBIX (DM3NYCCKUX 3HAHUH;

o CTpEMIICHUE aHAIIM3UPOBATH U BBISBISTH B3aUMOCBSI3H IPUPOJIbI, 0OIIECTBA U SKOHOMUKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

o OIICHKAa CBOUX JCWUCTBUH C Y4ETOM BIUSHHS HAa OKPYKAIOIIYIO Cpeay, BO3MOXHBIX
rJI00AJTBHBIX TTOCJICCTBUN.

o BJIQJICHUC HABBIKAMH COTPYAHHUYECTBA CO B3POCIBIMH M CBEPCTHHUKAMH B Pa3IMYHBIX

KOMMYHUKATHBHBIX CUTyallUAX, YMCHUCM HC CO3/1aBaATh KOH(i)J'II/IKTBI, HaxXoIWuTb KOMIIPOMHUCC B CIIOPHBIX
CUTYyalUAX;

° OBJIAICHUC HABBIKAMHW KOMMYHUKAIIUKM W TNPHUHATBIMHU pUTyaJlaMH COLHAJIBHOI'O
BSaHMOHCﬁCTBHﬂ, B TOM 4HUCJIC C UCIIOJB30BaHHNECM COLMAJIBbHBIX ceTeﬁ;

° OBJIaACHHUEC HABBIKOM CaMOOLICHKH, B YAaCTHOCTH OLICHKH pequoﬁ MMpOAYKIMHU B IMPOLECCE
peUeBOIo O6H_ICHI/IH; CIIOCOOHOCTD K CaMOOIICHKE Ha OCHOBC Ha6J'IIO,Z[eHI/I$I 3a COOCTBEHHOM PCYbIO;

° Pa3sBUTUC aICKBATHBIX Hpe,[[CTaBJ'ICHI/Iﬁ 0 COOCTBEHHBIX BO3MOJXXHOCTAX, CTPEMIICHUC K
peueBOMY CaMOCOBCPIICHCTBOBAHHIO.

METANIPEAMETHBIE PE3YJIbTATbBI

B pesynbprare ocBoeHMs MporpaMmbl Mo (pu3MKe Ha YpOBHE OCHOBHOTIO 00IIero oOpa3oBaHUs Y
oOyyaromerocst OyayT copMHUpOBaHbl MeTanpeAMeTHbIe pe3y/abTaThl, BKIIOYAIOIINE T03HABaTEeIbHbIE
YHUBEpCaJbHbIE YyueOHbIE JeMCTBHSA, KOMMYHUKAaTHUBHBIE YHHBEpCaJlbHble y4deOHBbIE JIeHCTBUS,
peryasTHBHBIE YHUBEpCATbHbIE yUeOHbIE ICHCTBHSL.



Ilo3HaBaTebHBIE YHUBEpPCAJIbHBbIC yqeﬁnble JeCTBUS

Ba3oBble JJornuyeckue aeiicTBUA:

. BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUI);

. yCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(UKAIIUN, OCHOBAHMS Il 000OMECHHS U
CpaBHEHUS;

. BBISIBJIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHsI B paccMaTpUBaeMbIX (akTaX, JaHHBIX U
HAOJIOICHUSX, OTHOCSAIINXCS K (PU3UIECKUM SIBIICHUSIM;

. BBISIBIISITh MPUYMHHO-CIIEICTBEHHBIE CBA3M IMPU H3YYCHUM (PU3NYECKUX SBJICHUN U

mponeccoB, ACJIaTb BBIBOJbI C HMCIIOJIB30BAHHUEM JACAYKTHUBHBIX W HWHAYKTHBHBIX YMOBaKJHO‘-IeHI/II\/JI,
BBIJIBUT'AaTh T'HIIOTE3bI O B3AUMOCBA3AX @HBH‘-IGCKI/IX BCINYUH,

. CaMOCTOSITEJIBHO BBIOMpATh CHOCOO pelieHus: yueOHoM ¢u3nyueckoil 3amaun (CcpaBHEHUE
HECKOJIbKMX BapHaHTOB peIIeHus, BbIOOp Hambojee MOAXOAAIIET0 C YYETOM CaMOCTOSITENBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarebCKue AeiiCTBHS.

. HCII0JIb30BaTh BOMPOCH! KaK MCCIIEA0BATENbCKIII HHCTPYMEHT MO3HAHMS;

. MIPOBOJUTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY OIBIT, HECJIOKHBIM (U3NYECKUIl
AKCIEPUMEHT, HEOO0IbIIIOE HCCieI0BaHne (PU3NYECKOTO SIBICHHUS;

. OIICHMBAaTh HAa MPUMEHHUMOCTb U JOCTOBEPHOCTh HMH(OPMAIMIO, MOJIYYEHHYIO B XOJ€
MCCIIEIOBAHUS W SKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (pOpMyIIHpOBaTh 000OLIEHHUS U BBIBOBI 110 PE3yabTaTaM MPOBEIEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIIEIOBAHMS,

. MIPOTrHO3UPOBATh BO3MOXKHOE JalIbHENIIee pa3BUTHE (U3MUYECKUX MPOIECCOB, a TaKXKe

BBIIBUT'aTh IMMPECATIOJIOKCHUA 00 ux Pa3BUTHUHU B HOBBIX YCJIIOBUAX U KOHTCKCTax.

Pabora ¢ undopmanmeii:

. MPUMEHSITh pa3IMYHble METOJbl, MHCTPYMEHThl M 3alpochl IMpU IOUCKE U OTOOpe
WH(pOpPMAIIUK WU TAHHBIX C YIETOM MPEUIOKEHHON YIeOHOM PU3NIecKO 3a/1auH;

. aHAJIM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPHPETUPOBATH HHGOPMALMIO PaA3TUUYHBIX
BUJIOB ¥ (POPM IpEACTABICHUS;

. CaMOCTOSITEJIBHO BBIOMpATh ONTUMAIbHYIO (QOpMYy MpelIcTaBieHUs HHGOpMALUU U
WUTIOCTPUPOBATh peIllaeMble 3a/layll HECIOKHBIMHM CXeMaMH, JuarpamMmMamu, MHOW Tpadukoil M Hx
KOMOHMHAIMSAMU.

KomMMyHMKaTHBHBIE YHHUBEpPCAJIbHbIE Y4eOHbI€e 1eiCTBUA:

. B X0JIe 00CyX/IeHus1 y4eOHOTro MaTepuana, pe3yiabTaToB Ja00PATOPHBIX padOT U MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/Ia€MOI TeMbl M BBICKAa3bIBaTh HJICH, HAIlCIEHHbIC HA pEllIeHUE
3a/lauM U MoAJepKaHue OJaroxenaTeIbHOCTH OOLICHUS;

. COMOCTABIATh CBOM CYXKICHUS C CYXKICHMSIMH JpPYyrMX YYacTHMKOB JHajora,
oOHapyXHBaTh pa3Inyie U CXOJACTBO HO3ULIUH;

. BBbIpaXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

. NyOJIMYHO  MPEJCTABIATh  PE3YyJNbTaThl  BBIOJHEHHOTO  (DU3UYECKOTO  OIbITa
(3KCcIIepUMeHTa, UCCIIe0BAHMS, TPOCKTA);

. MOHUMATh U UCHOJb30BaTh MPEUMYILIECTBA KOMAHIHON U MHIMBUAYAIBHONW pabOTHI MpU
peleHNH KOHKPETHON (hu3ndecKoi mpooieMsl;

. IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH JEHCTBHS MO €€

AOCTHUIKCHUIO: PACIIPCACIIATh POJIA, O6CY)K,I[8.TB IMPOUECChI U PC3YIIbTAThI COBMECTHOM pa60TBI, 0606].H8.T]5
MHCHHUSA HCCKOJBKHX J'IIOI[@IZ;

° BBIIIOJIHATE CBOIO 4YaCTb pa60TBI, JO0CTHUTrasA KauCCTBCHHOT'O PpC3yJjibTaTa 110 CBOCMY
HaIIpaBJICHUIO U KOOPAUHUPYA CBOU JIEHCTBUS C APYIrvUMHU YJICHAMUH KOMAH/IbI;
° OLICHMUBATb Ka4€CTBO CBOCT'O BKJIaJa B O6I.I.IHI>1 HNPOAYKT IO KPpUTCPUAM, CaMOCTOATCIBHO

C(bOpMyJ]I/IpOBaHHBIM Y4aCTHUKaMU B3aHUMOJICUCTBUSI.



PerJIﬂTHBHLIe YHUBEpPCAJIbHBIC yqeﬁnme JeCTBUS

Camoopranusanus:

. BBISBJIATH MPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CHUTYalUsAX, TPEOYIOMIUX ISl pEIIeHUs
(bu3NYEeCKUX 3HAHUM;

. OPUEHTHUPOBATHCSI B PA3JIMYHBIX MOAXOAAX TNPUHATHS pEmeHuH (MHIMBUAYaJIbHOE,
MIPUHATUE PEIICHUS B TPYIIIE, MPUHITHAE PEIICHUH TPYIIOi);

. CaMOCTOSITEJIBHO COCTABIISATh AITOPUTM peIleHust (U3NYEeCKON 3aaddl WIM IJIaHa

WCCIICZIOBAaHUS C YYETOM HMMEIOIIUXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATH
IIpeAJIaracMble BapUaHThI PEIICHU;
. JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIA HHTEJIEKT:

. JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYyalluu U IpeJularaTh IiaH e€ U3MEHEHMUS,

. OOBSACHATh MPUYUHBI JOCTHKEHUS (HEIOCTHKEHUS) PE3yJIbTaTOB JESTENbHOCTH, /1aBaTh
OILIEHKY IPUOOPETEHHOMY OIIBITY;

. BHOCUTH KOPPEKTHUBBI B JESITEIBHOCTh (B TOM YMCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO

UCCIIEIOBAHUSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOATENHCTB, W3MEHUBLIUXCA CHUTYaIuH,
YCTaHOBJIEHHBIX OLINOOK, BOHUKIINX TPYIHOCTEH;

. OIIEHUBATh COOTBETCTBUE PE3YJIbTATa LIETU U YCIOBUSM;

. CTaBUTH c€0sl HA MECTO APYroro YeJ0BeKa B XOJ€ CIopa WK AUCKYCCHH Ha HAy4YHYIO TEMY,
IIOHUMATb MOTHUBBI, HAMEPCHHS U JIOTUKY APYTOro;

o MPU3HABATh CBOE IPABO Ha OIMIKOKY MU pelIeHnH (PU3NUECKUX 3a]1a4 UM B YTBEPIKICHUAX
Ha Hay4YHbIE TEMBI U TAKOE e MPaBo JAPYroro.

. CIOCOOHOCTH MCIOJIB30BaTh PYCCKUM M POJTHOM SI3BIK KaK CPEICTBO MOTYICHHS 3HAHHUM 110

JIPYrUM y4eOHBIM MpeaMeTaM, IPUMEHSTh MOTYYCHHbIE 3HAHUS M HAaBBIKU aHAJIN3a SI3bIKOBBIX SBJICHUMN
Ha MEXIPEIMETHOM YPOBHE;

. yYMEHHE MJIaHUPOBATh, KOHTPOJIUPOBATH U OLIEHUBATh YUeOHBIE IEHCTBUS B COOTBETCTBUU
C MOCTaBJICHHOM 3a/1a4eil U YCIOBHUSIMU €€ BBIIIOJHEHHS, BHOCUTh COOTBETCTBYIOIHE KOPPEKTUBBI B UX
BBITIOJIHEHNE Ha OCHOBE OLIEHKH U C YYETOM XapaKkTepa OIIHO0K;

° YMCHHE HCIIOJIB30BaTh PA3JIMYHBIC crocoObl IOKMCKa B CIIpaBOYHBLIX HCTOYHUKAX B
COOTBECTCTBUU C IIOCTABJIICHHBIMH 3aia4aMi; YMCTb I10JIb30BaTbCA cnpaBquofI HHTepaTYPOﬁ;

° BOCIIPOU3BOJUTH TCKCT C SaﬂaHHOﬁ CTCIICHBIO CBEPHYTOCTHU (HJ'IaH, epeckKas, I/IBJ'IO)KeHI/Ie);

° CO31aBaTb TCKCTbI PA3JIMYHBIX CTHJICH U JKaHpPOB (YCTHO n HI/ICBMCHHO);

° OCYHICCTBJIATD BI)I60p SA3BIKOBBIX CPCIACTB B COOTBETCTBUU C TCMOﬁ, ociasAMU, C(i)CpOfI n

cUTyalnueil oOIIeHus; H3JlaraTb CBOM MBICIM B YCTHOW M MUCBMEHHOW Qopme, coOmoaaTb HOPMbI
MOCTPOCHUS TeKCTa (JIOTUYHOCTD, MOCIIEI0BATEIBHOCTb, CBA3HOCTh, COOTBETCTBHE TEME U [IP. ).

INPEIMETHBIE PE3YJIBTATbBI

K koHIly 00yueHus B 7 Kjacce npeMeTHbIE pe3yibTaTbl Ha 6a30BOM YpPOBHE JOJKHBI OTpa)kaThb
c(OPMHUPOBAHHOCTh y OOyUaIOIUXCS YMEHUI:

. UCTOJIb30BaTh MOHATHUSA: (PU3NYECKHE U XUMUUYECKHE SIBIICHUS, HAOII0/IeHUE, SKCIIEPUMEHT,
MO/JIe]b, TUTIOTE3a, €UHUIIBI (PU3NYECKUX BEJIMYUH, aTOM, MOJIEKYJIa, arperaTHble COCTOSTHUSI BEIeCTBa
(TBEpmoe, KMAKOE, Tra3000pa3HOE), MeXaHW4YecKoe JIBI)KeHHE (paBHOMEpPHOE, HEepaBHOMEPHOE,
NPSIMOJIMHENHOE), TPAaeKTOpUs, paBHOAEUCTBYIOLas cuia, aegopmanus (ynpyras, jaacTUdeckas),
HEBECOMOCTh, COOOMIAIOIINECS COCY/IbI;

. pa3nuuarh sBieHus (Auddys3us, TerioBoe IBMKEHHE YACTHUIl BEIIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE ABW)KEHHE, WHEPIMS, B3aUMOJCHCTBUE TEJ, PAaBHOBECUE TBEPABIX TEN C
3aKpEIJIEHHOW OCBIO BpallleHUs, MepeAada AaBJICHUs TBEPABIMU TeJlaMH, JKUIKOCTSIMH M Ta3aMu,
aTMoc(epHOe JaBJiE€HUE, IUIAaBaHHE TeJ, NMPEBPAIICHUS MEXaHMYECKOW 3HEpPruu) Mo ONHCAHUIO HX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;

. pacrio3HaBaTh MPOSIBICHUE N3YYCHHBIX (PU3MUECKUX SABICHUH B OKPYKAIOIIEM MUPE, B TOM
yucie (U3NYecKue SBICHUS B MPUPOJE: NMPUMEPHl IBMXKEHUS C PA3IUYHBIMU CKOPOCTSIMHU B JKUBOM U



HEXHUBOU MPHUPOJIE, NEHCTBUE CHIIBI TPEHHUS B IPUPOJIC U TEXHUKE, BIUSHIE aTMOC(EPHOTo JaBlICHHS Ha
KUBOU OpraHu3M, IJIaBaHUE PBIO, PbIYAry B TEJIE YeIOBEKA, IPU STOM IEPEBOUTH MPAKTHUECKYIO 33/1a4y
B y4eOHYI0, BBIICIATD CYIIECTBEHHBIC CBOMCTBA (PU3HAKN) (PH3HUECKUX SIBICHUM;

. OTMCBHIBATh M3y4YECHHBIC CBOMCTBA TeNl M (PU3MUYECKHE SBICHHS, UCIONB3Ys (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CHJIA
YOPYrOCTH, CUJa TSXKECTH, BEC Tella, CUjla TPEHHUs, AaBiieHue (TBEPAOro Tea, JKUIKOCTH, rasa),
BBITAJIKMBAIOIIAs CHJIA, MEXaHHUYECKast paboTa, MOIIHOCTb, TUIEYO CHIIBI, MOMEHT CHJIBI, KOI(PPHUIIHESHT
II0JIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETUYECKAs U MOTEHIMANIbHAS SHEPT s ), IPU ONUCAHUU ITPABUIILHO
TPAaKTOBaTh (PU3UYECKUH CMBICI WCTOJIB3YeMBIX BEIUYMH, UX O0O3HAYCHHS W EAWHUIIB (PU3NIECKUX
BEJIMYUH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BEJTMUUHY C IPYTUMHU BEITHYHMHAMH,
CTPOMTH TPaPUKH U3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

. XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBJICHUS U MPOIECCHI, UCMOJb3Ys MpaBuiIa
CIIOXKEHMsI CWJ (BIOJIb OJHOW mpsMol), 3akoH ['yka, 3axon Ilackans, 3akoH Apxumesna, HpaBuUIIO
paBHOBecHs pbruara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHSI MEXaHUYECKOW IHEPTUH,
IIPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMCHIBATH €I0 MAaTEMATUYECKOE BHIPAKEHUE;

. OOBSACHATH (PU3MUECKUE SIBJICHMS], POIIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYallMil TPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BISABIISITh IPUUNMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHHe U3 1—2 JOTMYECKUX IIaroB ¢ OMOpPOoi Ha 1—2 M3y4EHHBIX CBOWCTBA (PM3MUECKUX SIBICHUH,
(bu3nyecKuX 3aKOHa UM 3aKOHOMEPHOCTH;

. pematb pacy€THble 3adayd B 1—2 JEHCTBUS, HCIOJB3YS 3aKOHBI M  (POpMYIbI,
CBSI3BIBAIOIIME (PU3UYECKHE BEIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBMS 3a/layd 3alllChiBaTh KpaTKoe
yCIIOBUE, MOICTABIAThH (PU3UUECKUE BETUYUHBI B JOPMYJIbI U IPOBOAUTH PACUETHI, HAXOIUTh CIIPAaBOYHbIE
JaHHbIE, HEOOXOJMMBbIE Uil peUIeHUs 3ajady, OLUEHHBATh PEAUCTUYHOCThH IMOJYYEHHON (Qu3ndecKkoin
BEJINYMHBI;

. pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh ITPU NOMOIIHU (PU3MUECKUX METO/IOB, B
ONMCAaHUM HCCIENOBAHUSA BBIJCIATh IPOBEPAEMOE IPEAINOJIOKEHHE (TUMOTe3y), pa3indarb U
MHTEPIPETUPOBATh NOJIYYEHHBIN pe3yJlbTaT, HAXOAUTh OIMIMOKM B XOJIE OIBITA, JAEIaTh BBIBOJBI 10 €r0
pesyabTraTam;

. IIPOBOJIUTH OMBITHI IO HAOIIOAEHUIO (PU3NYECKUX ABJICHUH WK (PU3NYECKUX CBOMCTB TEI:
(dopMynupoBaTh  MPOBEpsSIEMblE  IMPENNOJOKEHUs, COOMpaTh YCTAHOBKY M3  IPEUI0KEHHOTO
000pyZ0BaHUs, 3aUChIBATH XO/1 ONbITAa U (POPMYJIUPOBATH BHIBOJIBL;

. BBITIOJIHATE IPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tena, 00béMa, CHIbl U
TeMIepaTypbl C UCIOJIb30BAHUEM aHAJIOTOBBIX M LIM(DPOBBIX IPHOOPOB, 3aIUCHIBATH TOKa3aHHsI IPUOOPOB
¢ yu€ToM 3aJIaHHOH aOCOTIOTHON MOTPENTHOCTH U3MEPECHHI;

. IIPOBOJIUTh MCCJIEOBAHME 3aBUCUMOCTH OJHON (PU3MUECKOM BEIMYMHBI OT JPYroil ¢
HCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCMOCTH ITyTH PABHOMEPHO JBIIKYLIETOCs Tejla OT BpEMEHU
JIBYDKEHUS TeNa, CUJIbl TPEHUs CKOJILKEHHUS OT Beca Tella, KauyecTBa 0OpabOTKH MOBEPXHOCTEH Tenl u
HE3aBHCHUMOCTU CHJIbI TPEHUS OT IUIOLIAJN CONPUKOCHOBEHUS TE€J, CWIbI YIPYrOCTH OT YIJIMHEHUS
IPYKUHBI, BHITAJIKWBAIOLIEH CUIIbI OT 00BbEMA MOTPYKEHHOM YaCTH Tesla U OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTHU TeJla, OT INIyOMHbI, Ha KOTOPYIO IOIPYXKEHO TEJI0, YCIOBUIl M1aBaHus Ted,
YCIOBMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBATh B IUIAHUPOBAHUM Y4€OHOI'O MCCIIEOBAHUS,
coOMpaTh YCTAaHOBKY M BBINOJHATh H3MEPEHUs], CIeAys IpPeUIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3yibTaThl MOJTYYEHHOH 3aBHUCUMOCTH (PU3MYECKMX BEIMYMH B BHJE NPEAJOKEHHBIX TaOMUIl U
rpauKoB, JIeJIaTh BHIBOJIBI [0 PE3YJIbTATaM HUCCIIEA0BAHUS;

. MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BETHMUNH (TJIOTHOCTH BEIIECTBA XKHUIKOCTH
U TBEPJOTO Te€Ja, CUJIa TPEHUS CKOJIBKEHUS, IaBJICHUE BO3/lyXa, BHITAJIKUBAIOLIAs CHJIA, JEHCTBYIOMIAs
Ha NOrpYXEHHOE B KHUJIKOCTb TeJO0, KOI(Y(DUIIMEHT MOJIE3HOTO JEHCTBHSI MPOCTHIX MEXAHU3MOB), CIETYsI
MPEUI0KEHHON MHCTPYKIMM: TTPU BBITIOJTHEHUU U3MEPEHUH cOOMpaTh 3KCIIEPUMEHTANIbHYIO YCTAHOBKY U
BBIYHCIIATh 3HAYEHHE HCKOMOW BEJTMYMHBI;

. coOyoaTh TpaBWiIa TEXHUKH O€30MacHOCTH mpu  pabore ¢  J1aOOpPaTOPHBIM
obopynoBaHueMm;
. yKa3bIBaTh TPUHITUIIBI ICHCTBHS TPUOOPOB U TEXHHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,

JMHAMOMETp, COOOIIAOIIMecs COCynbl, OapoMeTp, pbluar, MOJBHUKHBIM M HEMOABWKHBIN OJIOK,
HAKJIOHHAsI IIJIOCKOCTH;



. XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB
C ONOpO¥ Ha WX OMHMCAaHHS (B TOM YHCIIE: TOIIUIHUKHA, YCTPOUCTBO BOAOIMPOBOMIA, TUIPABINICCKHIA
MPEecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp), MCMOJB3YysS 3HAHUS O CBOMCTBax
(bu3nYeCKuX SABICHUNA U HEOOXOMMbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

o MPUBOJUTE TpPUMEPHl  (HAXOMUTh HMHPOPMAIMIO O TpUMepax) MPAKTUYECKOTO
WCIIOJIb30BaHUS (PU3NYECKUX 3HAHUM B TOBCEIHEBHOW KU3HU JUIsl oOecredeHus 0€30MacHOCTH TP
oOpaleHnu ¢ MpuOOpPaMH M TEXHUYCCKUMH YCTPOUCTBAMH, COXPAHEHUS 370POBbsI M COOJIFOICHUST HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOIIEH cpefie;

o OCYIIIECTBIISATH OTOOP UCTOYHUKOB MH(pOpMaIuu B UHTEpHETE B COOTBETCTBHUH C 33JAHHBIM
MTOUCKOBBIM 3alPOCOM, HAa OCHOBE MMCIOIIUXCS 3HAHWA W IMyTEM CPaBHEHHS Pa3IUYHBIX UCTOYHUKOB
BBIJICIISATH UHPOPMAIUIO, KOTOPAs! SIBJISICTCS TPOTUBOPESUMBOM HMITH MOYKET OBITh HEJIOCTOBEPHOM;

o WCII0JIb30BaTh TIPH BBITIOJHEHUHM YYE€OHBIX 3aJaHUA HAyYHO-TIOMYJSPHYIO JUTEPATYpPy
(bMBUYECKOTO COJCpIKAHUS, CIPAaBOYHBIC MaTepuasbl, pecypchl cetu MHTepHeT, BianeTs npuéMamu
KOHCITEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHPOPMAIMH U3 OJHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

o co37aBaTh COOCTBEHHBIC KpaTKUE NMUCHMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE 2—3
HMCTOYHUKOB WH(GOpMAIUU (PU3NISCKOTO COJCPKAHMSI, B TOM 4YHCIE NYOJMYHO [eJIaTh KpaTKue
COOOIIEHHUsI O pe3yybTaTaxX MPOEKTOB MM YU€OHBIX MCCIIEIOBAHUM, ITPU 3TOM T'PAMOTHO HCIOJIH30BATh
W3YYCHHBIN TOHATHHHBINA armapar Kypca (U3HKH, COITPOBOXKIATh BBICTYINICHUE IPE3CHTAITUEH;

. MIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB M HCCIICIOBAHHWNA pPACIPeNeNsITh OOS3aHHOCTH B
rpynmne B COOTBETCTBHMU C TIOCTABJICHHBIMH 3a/J[adyaMU, CJICAWTHh 3a BBHIMOJHEHHWEM IIJIaHA JCHCTBUH,
aJICKBaTHO OIICHWBATh COOCTBEHHBIM BKIIAJ B JICATEIHLHOCTD TPYIIIBI, BRICTPAMBATh KOMMYHUKATHBHOE
B3aMMO/ICHCTBHUE, YUUTHIBAS MHECHHE OKPYKAFOIIIHX.

K koHIy 00ydeHus B 8 kiacce nmpeMeTHBIC pe3yabTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTpa)kaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:

. UCTIONB30BATh TOHATHS: Macca M Pa3Mepbl MOJEKYJ, TEIUIOBOE [BI)KEHHE aTOMOB H
MOJICKYJI, arperaTHbIC COCTOSHHS BELIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIC Tela, HACHILCHHBIA |
HEHACBHIIIEHHBIN Nap, BIAKHOCTh BO3/AyXa, TEMIeEpaTypa, BHYTPCHHSS SHEPrus, TEIJIOBOW JBUTATENb,
AIIEMEHTAPHBIHN JEKTPUUYECKUH 3aps], ITEKTPUIECKOE T0JIC, TPOBOJHUKN U AUDIICKTPHKH, TOCTOSHHBIH
ANEKTPUUECKUN TOK, MArHUTHOE TOJIE;

. pa3nuuaTh SBICHUS (TEIUIOBOE pACHIMPEHHE W CKaThe, TeIUIoNepesiada, TEIuIoBOe
paBHOBecHME, CMayMBaHHWE, KalWUIAPHbIC SBICHHSA, HWCIAPEHUE, KOHJAEHCAIUs, IUIaBIICHHUE,
KpUcTaJuIM3anys  (OTBEpAEBaHME), KHIIEHHE, TeIulonepeaaya (TeIUIONpPOBOIHOCTh, KOHBEKIIHS,
U3JTyYCHHE), IEKTPU3AIMs TEJ, B3aUMOJCHCTBUE 3apsAI0B, ICHCTBUS JIEKTPUIECKOTO TOKA, KOPOTKOE
3aMBIKaHWE, B3aUMOJCHCTBME MAarHUTOB, JEHCTBHE MAarHUTHOTO IMOJS HA IPOBOJHHK C TOKOM,
ANIEKTPOMArHWTHasE WMHAYKIHS) IO ONUCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3MYECKOE SIBJICHUE,

. pacno3HaBaTh NPOSBICHUE H3YUYCHHBIX (PU3NYECKUX SBJICHUI B OKPYKAIOIIEM MHPE, B TOM
yrcie Gpu3ndecKue IBICHHS B IPUPO/Ie: TOBEPXHOCTHOE HATSKCHNUE U KalIMJUISIPHBIC SIBJICHUS B IPUPOJIE,
KpHUCTaJlIbl B Ipupoe, uairydenue CoiHIla, 3aMmep3anue BoJ0EMOB, MOPCKHE OpU3bl, 00pa30BaHKUE POCHI,
TyMaHa, WHes, CHera, JJICKTPUYECKHE SBJICHUS B aTMoc(epe, DJIEKTPHUYECTBO JKHBBIX OPTraHU3MOB,
MarHuTHoe moje 3emiu, JIpel¢ MOJIHCOB, POJIb MAarHUTHOTO MOJS JJS JKU3HU Ha 3emiie, MOJIIpHOE
CHUSIHME, TIPH 3TOM NEPEBOJUTH MPAKTHYECKYIO 33Jauy B y4eOHYI0, BBIJICJIATh CYILIECTBEHHbIE CBOMCTBA
(mpu3Haku) PpU3NUECKUX SIBICHUH;

. ONMCHIBATh M3y4YEHHBIE CBOMCTBA TeNl M (PU3MUECKHE SBICHMS, UCHONb3YS (pU3HMUECKUE
BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHsISI SHEprus, KOJMWYECTBO TEIJIOTHI, yJeNbHas TeMI0EMKOCTb
BEIIECTBA, y/AENbHAas TEIUIOTa IUIABJICHMS, YAElIbHas TEIUIOTa MapooOpazoBaHMs, yJeidbHas TEIuloTa
CTOpaHUs TOIUIMBA, KO3()(HUIIMEHT MOJIE3HOTO JeWCTBUS TEIJIOBOM MAalllMHbI, OTHOCUTEIbHAS BIAXKHOCTh
BO3/IyXa, IEKTPUUECKUI 3apsijl, cuja TOKa, HJIEKTPUUYECKOe HAIPsDKEHHE, COMPOTUBIICHNE ITPOBOIHUKA,
yIEIbHOE COMPOTHBIIEHHE BEIIECTBA, PabOTa M MOIIHOCTH AJIEKTPUYECKOIO TOKA), MPH OMHUCAHUH
MPAaBUIBHO TPAKTOBATH (PU3UYECKUN CMBICT MCHOJB3YEMbIX BEJIMYMH, OOO3HAYEHUS M €1 HHIIBI
($U3NYECKUX BEIMYUH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEJTMUUHY C IPYTUMHU
BEJIMYUHAMMU, CTPOUTH IPa(UKN N3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;



. XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SBICHUS U IMPOLIECCHI, HCIIOJIb3ysS OCHOBHBIC
II0JIOKEHUSI MOJIEKYIISIPHO-KUHETUUYECKON TEOPUM CTPOEHUS BELIECTBA, IPUHLIUII CYNEPIIO3ULMM 0JIEH
(Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHUs 3apsija, 3akoH Oma Jyisl ydacTka 1enu, 3aKoH Jxoymnsa—
JleHna, 3aKOH COXpaHEHHsI SHEPTHH, IIPU ITOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIIMCHIBATH
€ro MaTeEMaTUYECKOE BbIPAKEHUE;

. OOBSICHATD (PM3UYECKHE MTPOIIECCHI M CBOMCTBA TEIl, B TOM YHCIIE U B KOHTEKCTE CHUTYallnuit
[IPAaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATh IPUUYMHHOCIEICTBEHHBIE CBS3M, CTPOUTH
oOBbsicHeHue U3 1—2 JOTHYECKUX IIAroB ¢ OMOpOW Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKHUX SBICHUH,
(U3NIECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

. pematb pacy€THble 3adauyd B 2—3 JEHCTBUS, HCIOJB3YS 3aKOHBI M  (POpMYIIbI,
CBS3BIBAIOIIME (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3a/laud 3allMChiBaTh KpaTKoe
yCIIOBHE, BBISBIATH HEAOCTAaTOK JAHHBIX JJIS pElIeHUs 3aJayd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HE0OX0IuMBbIe JJIsl €€ pelIeHus, MPOBOIUTh PacuéThl U CPaBHUBATH MOJIYYEHHOE 3HaUE€HUE (PU3NUECKOn
BEJIMYMHBI C U3BECTHBIMU JIaHHBIMU;

. pacrno3HaBaTh MpoOJIEMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIN (GU3UYECKUX METOJIOB,
UCIOJIb3YSl ONHMCAHME MCCIENIO0BAaHUS, BBIIEIATH IMPOBEPSIEMOE  IPENIOJIOKEHNE, OlLIEHHWBATh
MPaBUJIBHOCTH MOPsi/IKa MPOBEICHUS UCCIIEIOBaHUS, J€NaTh BbIBO/IBI;

. MIPOBOJIUTH OTBITHI [0 HAOIIOAEHHUIO (PU3HUECKUX SBICHUHN WM PU3NYECKUX CBOMCTB TE
(KamwIsipHbIE SIBJICHMSI, 3aBUCHUMOCTBH JABJIEHUS BO3[AyXa OT €ro oObéma, TeMIlepaTypbl, CKOPOCTU
mpolecca OCTBIBAHMS M HarpeBaHus INpU M3IYYEHHH OT IBeTa H3Jyyarouieil (moriouiaromiei)
MMOBEPXHOCTH, CKOPOCTh UCHApEHUsi BOABI OT TEMIIEpPAaTyphbl *KUAKOCTH U IUIOMIaaU €€ MOBEPXHOCTH,
ANIEKTPU3ALINS TeJl U B3aUMOJICHCTBHE AIEKTPUUECKHX 3apsiI0B, B3aUMOIEHCTBUE MTOCTOSIHHBIX MarHUTOB,
BHU3yalM3alisl MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, JIEHCTBUS MarHUTHOTO MOJISI HA TPOBOIHUK C
TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABHUraTelsl MOCTOSHHOTO TOKa): (GOopMYIHMpOBaThH
MIpOBepsieMble MPEOI0KEHUS, COOUPaTh YCTAHOBKY U3 MPEI0KEHHOTO 000PYI0BaHHUs, ONTUCHIBATH X0/
omnbITa ¥ (POPMYIHPOBATH BHIBOIL;

. BBITIOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTENBHOM BIQXKHOCTH BO3/yXa, CHIIBI
TOKa, HaIpsDKEHUS C HCIOJIb30BaHHWEM aHaJOrOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEITUYMH,
CpPaBHUBATH PE3YNIbTAThl U3MEPEHUN C YIETOM 3aJaHHOUN aOCOTIOTHOM MOTPEITHOCTH;

o MPOBOJIUTHh MCCJICIOBAHUE 3aBUCHUMOCTH OJHON (DPM3UYECKON BEIWYUHBI OT JPYrou ¢
HCIIOJIb30BAHMEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTb COMPOTHUBIICHUS MPOBOJHMKA OT €ro JUIMHBI,
IUIOUIAIM TIOTIEPEYHOr0 CEYCHHsSI M YIEIbHOTO COMPOTHUBIICHMS BELIECCTBA MPOBOJHUKA, CHIIBI TOKAa,
UYIIEr0 4yepe3 MPOBOJHUK, OT HAIpPSDKEHUS Ha MPOBOJHHKE, HCCIEIOBAaHUE IOCIEIOBATEIBHOTO U
NapajuleIbHOTO COEIMHEHUI NPOBOJHUKOB): IJIAHUPOBATh HCCIEOBaHHE, COOMpATh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHMs], CJlenys NpPeUIOKEHHOMY IUIaHy, (UKCUpPOBATh pE3yNbTaThl IOJYYSHHON
3aBUCHUMOCTH B BUIE TaOJIUIl U TpadMKOB, 1€1aTh BHIBOBI 0 PE3YJIbTaTaM MCCIIEIOBAHUS;

. MIPOBOJUTH KOCBEHHbIE M3MepeHUs (U3NYECKUX BeIMYMH (yAelbHas TEIIOEMKOCTh
BEIIECTBA, CONMPOTHBJICHWE MPOBOJHMKA, Pab0oTa M MOIIHOCTH 3JEKTPUYECKOTO TOKa): TUIAHUPOBATH
U3MepeHusi, coOupaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAysd NPEIIOKEHHOW WHCTPYKIHH, U
BBIYHCIISTH 3HAYCHHUE BEJIMYMHBI,

. coOnrofaTh TpaBWia TEXHUKM Oe3omacHocTH Tmpu paboTe ¢ J1abopaTOpPHBIM
o0opynoBaHuem;
. XapaKTepU30BaTh MPUHIIUIBI IEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMUCTB

C Ol'[OpOfI Ha UX OIIMCaHHA (B TOM 4YHUCJIC: CUCTEMA OTOIUICHUA NOMOB, TUHTPOMCTpP, IMapoBasd Typ6I/IHa,
aMIICpMETp, BOJIBTMCTP, CUETUYHK 3HeKTpH‘leCKOI>'I OHEPIUU, SJIICKTPOOCBCTUTCIILHBIC HpI/I60pBI,
HarpeBaTCJIbHBIC 3J'IeKTp0HpPI60pLI (HpI/IMepH), QJICKTPUYICCKUEC MPCAOXPAHUTCIIU, SJICKTPOMAIrHUT,
QJICKTPOABUT'ATCIIb IMMOCTOAHHOT'O TOKa), HCIIOJIb3Yyd 3HAHUA O CBOMCTBaxX (1)I/I3I/I‘IGCKI/IX SIBICHUU H
HeO6XOI[I/IMBIe (1)I/I3I/I‘ICCKI/IG 3aKOHOMCPHOCTH;

° Ppacrno3HaBaTb NPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa 1 UBMCPUTCIILHBIC HpI/I60pBI 1o ¢cxemam
U CXCMATHYHBIM pPUCYHKaM ()KHI[KOCTHBIﬁ TCPMOMCTpP, TCPMOC, MCHUXPOMCTP, T'UI'POMCTP, ABUTATCIIb
BHYTPCHHCT'O CropaHusd, 9SJICKTPOCKOII, peOCTaT), COCTaBJIAITb CXEMbI DJICKTPUYCCKUX Lemnein ¢
MOCJICAOBATCIIbHBIM W MapaJUICIIbHBIM COCAMHCHUCM J3JICMCHTOB, pa3jindasd YCJIIOBHBIC 0003HaYCHUS
QJICMCHTOB JJICKTPUYCCKUX ueneﬁ;



. NPUBOAUTH TNPHUMEPHl  (HAXOAUTh HWHGOPMAIMIO O TpUMepax) MPAKTHYECKOTO
WCTIOJb30BaHUS (PM3MUECKUX 3HAHWW B TMOBCETHEBHOM JKU3HHU Ui oOecriedeHus: 0e30MacHOCTH IpH
oOpamieHnu ¢ mpudopaMu U TEXHUYECKUMHU YCTPOHUCTBAMHU, COXPAHEHHS 30POBbs M COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH CpeIe;

. OCYIIECTBIISATh MOUCK MHPOPMALUHN (PU3UUECKOTO conepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCA 3HAHUW W TYTEM CpaBHEHHS JOTIONHUTENFHBIX HCTOYHHUKOB BBLICTATH HH(OpMAIHIO,
KOTOpast ABJISETCS MPOTUBOPEUMBON MIIM MOXKET ObITh HETIOCTOBEPHOI;

. WCIIOJIb30BAaTh TPU BBITIOJHEHUH YYEOHBIX 3aJaHUH HAyYHO-TIONMYISAPHYIO JHTEPATYPY
(bU3NIEeCKOTO COAEp)KaHUs, CIPAaBOYHBIE MaTepHalbl, PeCypchl ceTH VHTepHeT, BiIajeTh NpuéMaMu
KOHCTIEKTUPOBAHUS TEKCTA, IPeoOpa3oBaHus HHPOPMALIUH U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

. co3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIE W KpaTKHE YCTHBIE COOOIIeHus, 00001mas
WHPOPMAIMIO W3 HECKOJIBKUX HMCTOYHUKOB (PH3MUECKOTO COJEpKAHHUA, B TOM 4YHUCIE ITyOIMYHO
MPEJCTaBIATh PE3YNbTaThl MPOCKTHON WM HMCCIIEIOBATENbCKON MEeSITeIbHOCTH, MPH TOM TI'PaMOTHO
WCTIONb30BAaTh HW3YYCHHBIH TIOHATHHHBIN ammapaT Kypca (H3UKH, COMPOBOXKAATH BHICTYIUICHHE
MpEe3EHTaLNEN;

. IpHU  BBHITIOJHEHWH YYEOHBIX MPOEKTOB M HCCIENIOBAHUHA (H3MUECKUX IPOIECCOB
pacrpenensiaTe O0S3aHHOCTH B TPYIIE B COOTBETCTBUM C TOCTaBJICHHBIMU 33/1a4aMH, CIEAUTH 3a
BBITIOJTHEHUEM TUTaHa JCWCTBUH M KOPPEKTHUPOBATH €r0, aJeKBATHO OIICHWBATH COOCTBEHHBIM BKJIA] B
JEATebHOCTh TPYIIIbI, BBICTPAaUBAaTh KOMMYHHUKAaTHBHOE B3aMMOJICHCTBHE, MPOSBISS TOTOBHOCTD
paspeniaTh KOH(PIUKTHI.

K koHiy 006ydeHus B 9 Kjacce rpeMeTHbIe pe3ysbTaThl Ha 0a30BOM yYpOBHE JOJIKHBI OTPaXkaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

. UCIOJIb30BAaTh TMOHSTHS: CHCTeMa OTcuéTa, MarepHalibHas TOYKa, TPaeKTOpHs,
OTHOCHUTENIbHOCTh MEXaHHWYEeCKOro JABIKEHHUs, nedopmanus (ympyras, I[JIacTUYecKasi), TpEHHe,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, HEBECOMOCTh U MEperpy3Ku, LEHTP THKECTH, aOCONIOTHO TBEPAOE
TEJOo, IEHTP TSHKECTH TBEPJIOTO Tejla, paBHOBECHE, MEXaHNYECKHE KOJIeOaHus U BOJIHBL, 3BYK, HH(Pa3BYK
U YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, INIKajla 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30pYKOCTh U
JaIbHO30PKOCTh, CHEKTPhl UCITYCKAaHUS U TOTJIONIeHMs, anbda, OeTa- U raMma-u3iIydeHus, U30TOIIbI,
sJIepHast SHEPreTHKa;

. pasznuyath SBJICHHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEHHOE JBIKEHUE,
PaBHOYCKOPEHHOE MPAMOJMHENHHOE JBUKEHHUE, CBOOOJHOE MaJIeHHUE TeJ, PABHOMEPHOE JABM)KEHUE IO
OKPY>KHOCTH, B3aUMO/JICHCTBUE TE€JI, PEaKTUBHOE IBHKEHUE, KoJiebaTeIbHOEe JABIKEHUE (3aTyXaolue U
BBIHYXJICHHbIC KOJIeOaHMs), PE30HAHC, BOJIHOBOE [BMKEHHME, OTPAKEHHE 3BYKa, MPSIMOJUHEHHOE
pacnpocTpaHeHue, OTpaKeHHWE U MPeIOMIIEHHE CBEeTa, II0JHOE BHYTPEHHEE OTpaXKCHHE CBETa,
paszmnokeHue 0enoro cBeTa B CIEKTP U CIIOKEHUE CIIEKTPAIbHBIX [[BETOB, TUCIIEPCHUS CBETA, ECTECTBEHHAS
PaM0aKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CHEKTpa M3IYYCHHsI) MO OMHCAHHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3MUecKoe SBICHHE;

. pacrno3HaBaTh MPOSBICHUE U3Y4EHHBIX (PU3NUECKUX SBJICHUN B OKPYKaIOIEeM MHpE (B TOM
yrcie GU3NYECKUe SIBJICHUS B MIPUPOJIEC: MPHUIMBLI U OTIUBBI, JBMKeHHE T1aHeT CONHEYHOU CUCTEMBI,
PEaKTUBHOE JBIDKEHUE OJKMBBIX OPTraHM3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH, 3€MIIETPSICEHHE,
ceificMHuYecKre BOJHBI, I[yHAMH, 3XO, IIB€Ta TeJ, ONTHYECKUE SIBIICHHUS B TPUPOJE, OMOIOTHYECKOe
NeCcTBHE  BHJIMMOTO,  yiAbTPaUOIETOBOTO M  PEHTTEHOBCKOTO  W3Ny4eHHUH, eCTEeCTBEHHBIN
paanoaKkTUBHEIN (HOH, KOCMHYECKUE JIyYH, PAIMOAKTUBHOE U3Ty4EeHHE MPUPOIHBIX MUHEPAJIOB, IeUCTBHE
PaMOaKTUBHBIX M3JTYYCHHUI Ha OpraHU3M YeloBeKa), MPU STOM MEePEeBOAUTH MPAKTHUECKYIO 3a/ady B
yueOHYI0, BBIJCITATH CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PHU3UUECKUX SIBJICHHUIA,

. OTHCHIBATh M3yYEHHBbIE CBOMCTBA TeNl W (DU3UYECKUE SIBICHHS, MCIONB3YS (U3MUYECKUE
BEJIMYUHBI (CpeHsIsET M MIHOBEHHAs CKOPOCTh Tejla NpH HEPABHOMEPHOM JIBKEHUM, YCKOPEHHUE,
nepeMenieHue, MmyTh, YIriioBas CKOPOCTh, CHJIa TPEHHs, CHUJIa YIPYrOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAaJIeHUs, BEC Tela, UMITYJIbC TeJa, UMITYJIbC CHIIBI, MEXaHUYECKash paboTa U MOIIHOCTH,
MOTEHIMAIbHAsL PHEPTUS TeNa, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, IOTEHI[MAIbHAS SHEPTUs CHKATOU
MPYKUHBI, KHHETHUECKasl SHEePTUs, TIOJTHAs MEXaHUIeCKast JHEPTHsl, IEPUOJ ¥ YacToTa KojeOaHul, JIuHa
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMJEHUS CPEJbl), TpHU



ONMCAaHUM TPABWIBHO TPAKTOBATH (DU3MUYECKHI CMBICT HCHOJB3YyEeMBIX BEIWYHH, O0O3HAYECHUS U
eIMHUIIB! (PU3UYECKUX BEIWYHMH, HAXOUTh (DOPMYIIbI, CBS3BIBAIONINE NAaHHYIO (PU3NYECKYIO BETHUUHY C
JIPYTUMU BETUYHMHAMU, CTPOUTH IPa(UKN U3yICHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEITUYHH;

. XapaKTepu30BaTh CBOWCTBA Tell, (PM3NYECKHUE SBICHHUS M TPOLECCH, UCHOJB3YS 3aKOH
COXpAaHEHMs DHEPrHM, 3aKOH BCEMHPHOTO TATOTEHHUS, MNPHHLUUI CYNEPHO3UIMU CHJI, HPUHIIUII
otHOocHuTenbHOCTH ["amumiesi, 3akoHbl HBIOTOHA, 3aKOH COXpPAHEHUS WMITYJIbCA, 3aKOHBI OTPAXKCHUS U
MPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MACCOBOTO YHCEII MPH SIICPHBIX PEAKLUAX, MTPH
9TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIMCHIBATH €TO0 MATEMAaTHUYECKOE BBIPAXKECHNUE;

. OOBSICHATD (PU3UYECKHE MTPOIIECCHI M CBOMCTBA TEIl, B TOM YHCIIE U B KOHTEKCTE CHUTYalnuit
MPAKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBISIBIATH MPHYMHHO-CICACTBEHHBIE CBSI3U, CTPOWTH
o0BsicHeHUE U3 2—3 JIOTHYECKUX IIaroB € OMOPOW Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUECKUX SBICHHUH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

. pemarh pacu€THble 3ajaun (ONMMpAroUIUecsl Ha CUCTeMY M3 2—3 ypaBHEHHUM), UCHOJb3Ys
3aKOHBI U (POpMyJIbI, CBSI3BIBAIOIIME (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBHS 3a/1a4d
3aIMCBIBATh KPATKOE YCIOBUE, BBISBIISTH HEAOCTAIOIINE MM M30BITOUYHbIEC TAaHHBIE, BRIOUPATh 3aKOHBI U
(bopMyIbl, HEOOXOMMBIE ISl PELICHHUSI, TPOBOIUTH PACUETHI U OIICHUBATH PEATHCTUIHOCTD MOJTyYCHHOTO
3Ha4eHUsT (PU3NIECKON BETUUNHBL;

. pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEITUTh MPH TIOMOIH (PU3HYECKIX METOJIOB,
WCTIONb3Yysl  ONHCAHWE WCCIICAOBAHUS, BBIIEIATH TPOBEPSEMOE  TPEAINOJIOKEHHE, OIEHUBAThH
MIPAaBHILHOCTH TOPSIJKA MPOBEACHUS MCCIECIOBAHMUS, JIENaTh BBIBOJIBI, WHTEPIPETHPOBATH PE3YIbTaTHI
HaOJTI0ICHUI 1 OTIBITOB;

. MIPOBOJIUTH OTIBITHI TI0 HAOIIOIEHUIO (PU3NYECKUX SBICHUN W (PU3HUYECKUX CBOWCTB TEI
(m3ydenue BTOpOTO 3aKOoHa HBIOTOHA, 3aKOHA COXpAaHEHHS YHEPTHH, 3aBHCUMOCTH TepHOa KOoJeOaHni
MPYKUHHOTO MasiTHUKA OT MAcChl Tpy3a U KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTh OT aMILIUTY/IbI MaJIbIX
KoJjebaHui, IPSIMOJIMHEHHOE paclpoCTpaHeHHE CBETAa, pa3jio’KeHHE Oeoro cBeTa B CIEKTP, U3y4EHUE
CBOWCTB M300paXK€HUs B MJIOCKOM 3€pKajie U CBOWCTB M300paKEHMsI TIPEeIMETa B COOMpAIOIIeH JINH3E,
HaOJI0/IEHUE CIIJIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUYEHHUs): CAMOCTOSTENILHO COOUPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 00OpYJAOBaHUs, OMHUCHIBATH XOJI OMBITA M €r0 PEe3yNbTaThl, (OPMYIHPOBATH
BBIBOJIbI;

. MPOBOJUTH TMPU HEOOXOJUMOCTH CEPHIO MpPSMBIX HM3MEPEHUM, OMpEeNeNnss CpeaHee
3HaYCHHE M3MepsieMOoil BeMUnHbI ((POKYCHOE paccTosiHUE coOMparoiel JTMH3bI), 000CHOBBIBATH BHIOOD
crioco0a n3MepeHus (M3MEpPHUTEIIBHOTO MPUOopa);

. MIPOBOJUTH HCCJIENOBAHUE 3aBUCUMOCTEH (U3NYECKHMX BEIMYUH C HCIOJIb30BAaHHEM
MPSIMBIX U3MEpPEHUil (3aBUCUMOCTD IYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBIXKEHUU 0e3 HadallbHOI
CKOPOCTH, IepHoja KoJieOaHH MaTeMaTH4YeCKOro MasTHUKAa OT JUIMHBI HHUTH, 3aBHCHUMOCTH YyTIJia
OTpaXeHMsI CBETA OT YTIJia MMaJeHus U yIriia MpeJoMICHUS OT yIiia MaJieHus): IIaHUpOBaTh UCCIIeI0BaHuE,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (DUKCHUpPOBATh pe3ynbTaThl IOJIYYEHHON 3aBUCHUMOCTH
(bu3MueCKUX BEMYHMH B BUIE TaOIUI ¥ rpadUKOB, AeNaTh BBIBOJIBI 10 pe3yJabTaTaM HCCIEIOBAHMUS;

. MIPOBOJIUTH KOCBEHHBIE U3MEPEHHsI (PU3MUECKUX BETUUHH (CPEAHSISI CKOPOCTh U YCKOPEHHE
Tela TNpPU PaBHOYCKOPEHHOM JBH)KEHUHU, YCKOPEHHE CBOOOJHOTO MaJeHHs, >KECTKOCTh MPY>KUHBI,
KO3 (GUIIMEHT TPEHUS CKOJIbKEHHUS, MEXaHHuecKas padoTa U MOIIHOCTh, YaCTOTa U MepPHOJ KojebaHui
MaTeMaTH4eCKOr0 U MPYKUHHOTO MasATHUKOB, ONTHYECKAsl CHja cOOMpAIOIIe JTMH3bI, PaIUOAKTUBHBIN
(GoH): TUTAHUPOBATH M3MEPEHHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHATH U3MEPEHUS,
clenys MpeioKeHHOW WHCTPYKIUH, BBIYMCISATH 3HAUCHHE BEIUYUHBI M aHATM3UPOBATH MOTYYECHHBIE
pe3ybTaThl ¢ Y4ETOM 3a/laHHOM MOTPEIIHOCTH U3MEPEHUH;

. coONMoaTh TpaBWIa TEXHUKH O€30MacHOCTH mpu  pabore ¢  J1aOOpaTOpHBIM
obopynoBaHuEM;
. pa3nuyaTth OCHOBHBIC MTPU3HAKU M3YUEHHBIX (DU3MUECKUX MOJIENICH: MaTepUaIbHAS TOYKA,

a0COJIIOTHO TBépI[OC TEJIO0, TOYCYHBIM MCTOYHHUK CBCTA, JIYy4, TOHKAad JIMH34, IIJIaHCTaApHasA MOJCJIb aTOMa,
HYKJIOHHad MOJCJIb aTOMHOTO s/ipa;

° XapaKTCPU30BaATh NPUHIUIIBI JIenCcTBUSA N3YYCHHBIX HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB
C Ol'[OpOfI Ha UX OIMMCaHHA (B TOM YHUCJIC: CIIUAOMCTP, JATUYUKU ITOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS,
pakeTa, 5X0JI0OT, OYKH, ICPHUCKOII, (I)OToannapaT, ONTUYCCKUC CBCTOBOABI, CIICKTPOCKOII, HO3UMCTDP,



Kamepa Bunbcona), HCTonb3yst 3HAHHSI O CBOWCTBAX (PM3MYECKHX SBJICHUN U HEOOXOIUMBIE (PH3HMUECKUE
3aKOHOMEPHOCTH;

. HCIIOJIb30BATh CXEMbl M CXEMATUYHBbIE PUCYHKU M3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTMUECKUX IIPOLIECCOB MPU PEILIEHUHU YUeOHO-ITPaKTUUECKUX 3aJ1ay,
ONITHYECKUE CXEMBI IS IOCTPOCHUS U300paskeHUi B IIJIOCKOM 3€pKaJie U COOMpAIOLIei JINH3E,

. NPUBOANTH TPHUMEPHl (HAXOAUTh HWHGOPMAIMIO O TpUMepax) MPAKTHYECKOTO
UCIO0JIb30BaHUs (DM3UYECKUX 3HAHUM B IIOBCETHEBHOM XU3HU /s oOecrieueHus 0e3011acHOCTH MpU
oOpamieHny ¢ mpudOpaMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3[I0POBbS U COOIIOIEHHSI HOPM
9KOJIOTMYECKOT0 TIOBEIECHUS B OKPYKAIOIEN CPELeE;

. OCYIIECTBIISITh TNOUCK HHGpOpManuu  (QHU3MUECKOro coaepkanuss B VHTepHere,
CaMOCTOSITENIbHO (OPMYIUPYST TOMCKOBBIM 3ampoC, HAXOJUTh ITyTH OIpPEICNICHHUs JIOCTOBEPHOCTH
MOJIy4€HHOU MH(OpPMAaIK Ha OCHOBE UMEIOIINXCS 3HAHUN U IOTIOJTHUTENIbHBIX NICTOYHUKOB;

. WCI0JIb30BAaTh NPH BBHINOJHEHUM YYEOHBIX 3aJaHUM HayyHO-TIOMYJSPHYIO JIUTEPATypy
(u3MYECKOTO COJIep’KaHus, CIPAaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BiajeTh npuémamu
KOHCIIEKTHPOBaHUS TEKCTa, MpeoOpa3zoBaHus MHPOPMAILIUU U3 OJJTHOM 3HAKOBOM CUCTEMBI B IPYT'YIO;

. co3aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILIEHHS Ha OCHOBE MH(OpManuu u3
HECKOJIbKUX MCTOYHHUKOB (PU3UUECKOTO COJAEp)KAaHUA, MyOJIMYHO MPEJCTABIATh PE3YIbTaThl IPOESKTHON
W UCCIIEIOBATEIbCKON JESITENBHOCTH, TP 3TOM T'PAMOTHO MCHOJIb30BaTh W3yYEHHBIN MOHATHUHBIN
anmapar HM3y4aeMoro pasjena (pU3MKM M CONPOBOXKJATh BBICTYIUIEHHE IIpe3eHTalueil ¢ ydéToM
0COOEHHOCTEH ayJUTOPUU CBEPCTHHUKOB.

K xoniy o6yuenus B 10 kijiacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPakaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

. WCTIONb30BaTh TIOHSTHS: arperatHble COCTOSHHS BemlecTBa (TBEpIOE, IKHIKOE,
ra3zoo0paszHoe), COOOIIArONIUECs COCYbl, TEMIIepaTypa, BHYTPECHHsS DHEPrHUs, TEIJIOBOW JIBHTaTEb,
AIIEMEHTAPHBIN AIIEKTPUUYCSCKHIA 3apsi, JICKTPUIECKOE TI0JIe, TPOBOJIHUKA U JUAICKTPUKH, TIOCTOSTHHBIN
ANIEKTPUYECKHI TOK, MAarHMTHOE TI0JIe; CHUCTeMa OTcuéTa, MarephajbHas TOYKa, TPACKTOPHS,
OTHOCHTEIIFHOCTh MEXaHMYECKOTO JIBMXKEHUS, TeopMalins, TPEHUE, IEHTPOCTPEMHUTEILHOE YCKOPEHHE,
HEBECOMOCTh U MEPErpy3KH, IEHTP TSHKECTH, a0COTIOTHO TBEPIOE TEJO0, IICHTP TSHKECTH TBEPAOTO Tena,
paBHOBECHE, MEXaHUYECKUE KOJICOAHUSI M BOJIHBI, 3BYK, HH(PPA3BYK M YIbTPa3BYK, IEKTPOMArHUTHbBIE
BOJIHBI, IITKAJIa AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTbh, CIIEKTPHI UCITYCKaHUS
Y TIOTJIOIeHHs, allb(da, OeTa- ¥ raMMa-u3Ty4deHUs], PaliOAKTUBHOCTD

. pa3nuyath SBJICHUSA. MEXaHUYECKHE, TEIIOBbIC, CBETOBbIC, DJIEKTPHUUECKHUE, MAarHUTHbIC,
AIIEKTPOMArHUTHBIE, SIZICPHBIE.

. pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (U3NYECKUX SIBJIICHUN B OKPYKAIOLLIEM MUPE;

. OTHCHIBATh M3yYCHHBIE CBONCTBA Tell W (U3MUECKUE SIBICHUS, HCMONb3ysd (DU3HUECKUe

BCIINYHNHBI (HJ'IOTHOCTB, KOJIMYCCTBO BCHICCTBA, JJICKTPHUUCCKUC HAIIPSAKCHUC W COIIPOTHUBJICHHUC, CHIIA
TOKa, CpCAHsSA U MTHOBCHHAA CKOPOCTH TCJIa ITPU HCPABHOMEPHOM ABUKCHUU, YCKOPCHUC, IICPEMCILICHHUC,
IIyTh, YIJIO0Bas CKOPOCTh, CHUJIa TPCHUA, CHUJIa YIIPYT'OCTH, CHUJIA TSAKECTH, YCKOPCHHUC CBO6OI[HOFO naacHusd,
BEC TCJIa, UMITYJIbC TCJId, UMITYJIbC CHUJIbl, MCXaHNUYCCKaA pa60Ta U MOIIHOCTB, HOTCHIOHAJIbHAA OHCPIUA
TCJa, HOAHATOrO Hala IIOBEPXHOCTBIO 3CMIJIM, ITOTCHIUAJIbHASA SOHCPI'HUs C)KaToOM IMPYKUHbI, KHHCTUYCCKas
OHEPTIUs, IOJIHAA MCXaHUYCCKAA SHEPTHUsd, IEPUOI U HaCTOTa KOJ'IC68.HI/II71, JJINHA BOJIHBI, TPOMKOCTD 3BYKa
U BBICOTA TOHA, CKOPOCTH CBCT4, IMMOKA3aTCJIb IIPCIIOMIICHHUA Cpe,[[LI), Ipu OIMCAHUN TPABUIIBHO
TPAKTOBATb (1)H3H‘ICCKHﬁ CMBICJI HCIIOJIb3YCMbIX BCJIIMYUH, 0003HaUYCHUS U CANHUIIBI (I)I/ISI/ILIGCKI/IX
BCJIIMYWH, HAXOJUTb q)OpMy.]'IBI, CBA3bIBAIONIUC JAHHYIO (1)1/13I/I‘ICCKYIO BCJIIMYNHY C IPpYTr'UMU BCIIMYUHAMU,
CTPOUTH Fpa(l)I/IKI/I HN3YYCHHBIX 3aBUCHUMOCTEN (I)I/ISI/ILICCKI/IX BCJIIMYMH,

° XapaKTCpU30BaThb CBOICTBa TECII, (1)I/I3I/I‘ICCKI/IC ABJICHUSA W TIPOLECCHI, HCIIOJIB3Ysd 3aKOH
COXpAaHCHUSA OSHCPrurh, 3aKOH BCCMHPHOI'O TATOTCHHUA, HNPHUHIUII CYIICPIIOZUINUU CUJI, [TPUHIHUIL
OTHOCUTCIBHOCTHU FaJ'II/IJ'IC}I, 3aKOHBI HBIOTOHa, 3dKOH COXpaHCHHA HMITYJIbCA, 3aKOHBI OTPaXCHHUA U
MpEIOMIICHUSA CBCTA, 3dKOHBI COXPAHCHUA 3apsAJ0BOT0 U MACCOBOI'0 YUCCI MPU AACPHBIX PCAKIUAX, ITPU
9TOM J1aBaTh CJIOBECHYIO (I)OpMy.]'II/IpOBKy 3dKOHA U 3allMCbhIBATb €0 MATECMATUUCCKOC BBIPAKCHUC,

° O0OBSCHATH (bI/IBI/I‘-ICCKI/IC mponecChl U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaI_II/Iﬁ
MPAKTUKOOPUCHTUPOBAHHOI'O  XapaKTepa: BbIABIATH  IMPUYUHHO-CICACTBCHHBIC  CBA3U, CTPOUTH



oObsicHeHUE U3 2—3 JIOTMYECKUX IIaroB C OMOPOH HA 2—3 M3yYEHHBIX CBOMCTBA (PU3MUECKUX SBICHUH,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

. pemaTth pacuy€THbIC 3a7auM (OMUpPAIOLIUECS HA CUCTEMY M3 2—3 ypaBHEHMIl), UCHIOIb3Ys
3aKOHBI U (popMyJbl, CBSI3bIBAIOIIME (PU3NYECKHUE BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHS 3a/1a4d
3alMCBIBATh KPATKOE YCIOBUE, BBISBIISATH HEAOCTAIOLINE MU N30BITOUHbIC TaHHBIE, BHIOUPATh 3aKOHBI U
(bopmyIbl, HEOOXOMMBIE JJISl PEIICHUS, TPOBOIUTH PACUETHI U OIICHUBATH PEATUCTHYHOCTH OJTYIEHHOTO
3Ha4YeHUs1 (PU3NIECKON BETUUNHBL;

. pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIN (PHU3UIECKUX METOJIOB,
UCIOJIb3YSl ONMCAHME MCCIENOBAHUS, BBIJIENATH IMPOBEPAEMOE  IPEINOJIOKEHUE, OLEHUBATh
MIPaBUWJIBHOCTh MOPsAKa MPOBEIEHUS UCCIEA0BaHUs, JEJaTh BbIBOJbI, HHTEPIPETUPOBATH PE3YIbTAThI
HaOJII0IEHUI U OIIBITOB;

. IIPOBOJUTH OIBITHI [0 HAOTIOACHUIO (PU3MUECKUX SBJICHUN WM PU3NYECKUX CBOWCTB TEJ
(ompeneneHue TUIOTHOCTH BEIECTB, OMpE/CICHHE KOJMYECTBA TEIUIOTHI MPU Pa3IMYHBIX arperaTHbIX
COCTOSIHUI, U3MEPEHUS CUJIbl TOKa aMIIEPMETPOM, HAINPSHKEHHUE BOJIBTMETPOM; U3MEHEHHME CHIIbI TOKa
IIpY TOMOIIM PEOCTaTa; U3ydeHHe paboThl AJIEKTPOJBUTATENs; W3YY€HHE BTOporo 3akoHa HproToHa,
3aKOHA COXPAaHEHUs SHEPTUH, 3aBUCUMOCTh TIepro/ia KoeOaHuil MPyKUHHOTO MasgTHUKA OT MacChl rpy3a
U KECTKOCTH MPYKHHBl W HE3aBHUCHUMOCTb OT aMIUIMTYAbl MalbIX KOJEOaHUH, MpsIMOJUHENHOe
pacnpocTpaHEeHUEe CBETa, pasjio’keHue Oeoro cBeTa B CIIEKTP, M3y4eHHE CBOMCTB H300pakeHUs B
MIJIOCKOM 3€pKajie M CBOMCTB M300paKeHUs MpeIMeTa B cOOMparomeil InH3e, HaOII0IeHUE CTUTONTHBIX U
JUHENYaThIX CIEKTPOB H3JIyYEHHS): CaMOCTOATENIbHO COOMpATh YCTaHOBKY M3 M30BITOYHOrO Habopa
000py10BaHUs, OMUCHIBATH XOJI OTIBITA U €r0 Pe3yJbTaThl, (HOPMYIUPOBATH BHIBOIBI;

. MPOBOJUTH TMPU HEOOXOJUMOCTH CEPHUI0 MPSMBIX HM3MEPEHUH, OMpEeNeNss CcpeaHee
3HaUEHUE U3MEepseMON BeJIMYMHBI, OOOCHOBBIBATH BBHIOOP croco0a H3MepeHHUs (M3MEPUTETHHOIO
npuodopa);

. IIPOBOJIUTh HCCIIEZJOBAaHUE 3aBUCUMOCTEH (IM3NYECKUX BEJIUYMH C HCIOJIb30BAHUEM

MPSIMBIX U3MEPEHUH, MIIaHUPOBATh UCCIIEI0OBAaHUE, CAMOCTOSITEILHO COOMPATh YCTaHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOJTYYEHHOM 3aBHCUMOCTH (PU3MYECKMX BEIMYMH B BHJE TaOMUI] M TpaUKOB, Ne1aTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEIOBAHMUS;

. MIPOBOJUTH KOCBEHHbIE H3MEpEHUs (U3MUECKUX BEJIWYUH, IUIAHUPOBATH H3MEpPEHUS,
coOuparh OSKCIEPUMEHTAIbHYI0 YCTaHOBKY U BBINOJHATH HW3MEPEHUs, Clenysd MpeaioKeHHON
WHCTPYKIMH, BBIYMCIATH 3HAYCHHE BEJIMYMHBI M aHAIW3UPOBATH MOJYUYCHHbIE PE3yJIbTaThl ¢ Y4ETOM
3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

. coOMoIaTh TpaBWIa TEXHHKH O€30MacHOCTH mpu pabore ¢  J1abOpaTOpHBIM
000pyI0BaHUEM;

. pa3nuyaTh OCHOBHbBIC MPU3HAKU M3YYCHHBIX (DU3MUYECKUX MO/ICIICH;

. XapaKTepU30BaTh MPUHIIMIIBI JCHCTBHUS U3yYCHHBIX TPUOOPOB M TEXHHYECKUX YCTPOUCTB

C OHOpOﬁ Ha HUX ONUCAHUA, UCIIOJIb3ysd 3HAHHUA O CBOMCTBAxX (I)I/ISI/I‘IGCKI/IX SIBJICHUN U HCO6XO,I[I/IMBIG
(1)I/ISI/ILICCKI/IC 3aKOHOMCPHOCTH;

. WCIIOJIb30BAaTh CXEMbl M CXEMaTU4YHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX YCTPOICTB,
M3MEPUTENBHBIX TPHUOOPOB M TEXHOJIOTUYECKHX MPOLIECCOB MPHU PEIICHUH Y4eOHO-TPAKTUYECKUX 33/1a4;
. MPUBOJUTE TpPUMEPHl  (HAXOAUTh HMHPOPMAIMIO O TpHUMepax) MPaKTUYECKOTO

UCIOJb30BAHUS (PU3MUECKUX 3HAHMH B IMOBCEJTHEBHOM JXU3HU Ui oOecriedeHus 0e30MacHOCTU IpH
oOparieHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPOHCTBAMU, COXPAaHEHUS 370POBbs U COOIIOJICHNUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYKAIOLIEH Cpene;

. OCYILIECTBIATh NOUCK HHpopManuu  Qu3nueckoro coaepkanuss B VHTepHere,
CaMOCTOSATENIbHO (OPMYIUPYST IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpeaeseHUs] JIO0CTOBEPHOCTH
MOJIy4eHHOH MH(pOpMaIMK Ha OCHOBE UMEIOLINXCS 3HAHUHN U JJOMIOJHUTEIbHBIX HCTOUHUKOB;

. UCIOJb30BaTh MPHU BBINOJHEHUN YYEOHBIX 3aJaHUH Hay4YHO-TIOMYJIAPHYIO JHUTEPATYpYy
($U3NYECKOTO COJIEp)KaHUs, CIPaBOYHbIE MaTepHalbl, pecypchl ceTH VHTepHeT, BIajeTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3zoBaHus HHPOPMALIUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

. co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(OpMAIK U3
HECKOJIbKUX MCTOYHHUKOB (DU3MYECKOTO COJEp KaHUs, MyOIMYHO MPEACTABIATh Pe3yabTaThl MPOEKTHOM
WM HCCIEN0BATENbCKON IEATEIbHOCTH, NP 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YUYEHHBIN MOHATUNHHBIN



ammapar M3y4aeMoro pasziena (U3MKHM W CONPOBOXKIATh BBICTYIUICHHE Ipe3eHTauuedl ¢ ydé€rom
0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HavmeHoBaHue KosimyecTBO 4acoB ‘ JnekTpoHHbIEe (U POBbIE)
n/n pas3ziesioB U TEM Bcero|KonTpo.ibHble| IpakTHyeckue o6pasoBaTesbHbIE PECYPChI
porpaMMel paboThI pa6oTbi/
JlabopaTopHble
paboThl
Pa3gen 1. Pu3uKa U €€ poJib B IO3HAHUM OKPYKAKILEro Mupa
1.1 |®Pusuka - HayKa o 2 Bu6auoTteka LIOK
npupo/ie https://m.edsoo.ru/7f416194
1.2 |dusuveckue 2 1/- bu6aunoTteka [JOK
BEJIMUMHBI https://m.edsoo.ru/7f416194
1.3 |[EcTecTBeHHOHay4HbIH| 2 1/- Bu6auoTteka LLOK
MeTO/I TO3HaHUS https://m.edsoo.ru/7f416194
‘I/ITOI‘O 10 paszeny H 6 H ‘

‘Pas,aeﬂ 2. llepBoHayaJIbHbIE CBeJeHU O CTPOEHUH BellecTBa ‘

2.1 |CTpoeHue BellecTBa 1 Bbu6sauoTteka [JOK
https://m.edsoo.ru/7f416194
2.2 |IBMKeHHE U 2 1/- bubsmoTreka LIOK
B3aUMO/eMCTBUE https://m.edsoo.ru/7f416194
YacTHUL, BellecTBa
2.3 ||ArperaTHblie 2 bu6bsaunoTteka [JOK
COCTOSIHUSI BelleCcTBa https://m.edsoo.ru/7f416194
‘HTOI"O 0 pasjeny H 5 H ‘

‘Pas,qen 3. IBM>KeHH e Y B3aUMO/ieliCTBHE TeJl ‘

3.1 |MexaHu4eckoe 3 buo6smoTreka LIOK
JIBUKEHU e https://m.edsoo.ru/7f416194

3.2 |Muepuus, Macca, 4 -/1 bubaunoTteka [IOK
IJIOTHOCTb https://m.edsoo.ru/7f416194

3.3 ||Cus1a. Buamel cua 14 1 -/2 Bbu6saunoTteka [JOK
https://m.edsoo.ru/7f416194

‘I/ITOI‘O 110 pa3jieny H 21 || ‘

‘Paaaen 4. laB/1eHU e TBEPADBIX TeJl, )KUAKOCTE! U ra3oB ‘

4.1 |JdaBsaenue. [lepenaya 3 bubauoTteka HOK

JlaBJIeHU S https://m.edsoo.ru/7f416194
TBEPJBIMU TEJIAMH,
KUJIKOCTSIMU U

rasamu
4.2 |[laBaeHM e XUJAKOCTH 5 bubauoTteka HOK

https://m.edsoo.ru/7f416194
4.3 ||ATmMmocdepHoe 6 bu6saunoTteka [JOK

JlaBJieHU e https://m.edsoo.ru/7f416194
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Ne HavmeHoBaHue KosimyecTBO 4acoB ‘ JnekTpoHHbIEe (HUPOBLIE)
n/n pas3zesioB U TEM Bcero|KonTpo.ibHble| IpakTHyeckue 06pasoBaTesbHbIE PECYPChI
pOrpaMMbl pa6oThI pa6oTbi/
JlabopaTopHble
paboThl
4.4 |[leficTBHE XUIKOCTHU 7 1 1/3 bubsunoreka LIOK
¥ rasa Ha https://m.edsoo.ru/7f416194
NOrpyKEHHOE B HUX
TeJIo
HToro no pasgeny 21

Pa3aen 5. Pa6oTa 1 MOIIH

OCTb. JHEeprus

5.1 |[Pa6oTa 1 MOLHOCTb 3 1/- Bu6auoTteka LIOK
https://m.edsoo.ru/7f416194
5.2 ||[[IpocTble MEXaHU3MBI 5 Bu6auoTteka LLOK
-/2 https://m.edsoo.ru/7f416194
5.3 ||MexaHu4eckas 4 1 1/- Bub6auoTeka LIOK
3Heprus https://m.edsoo.ru/7f416194
‘I/ITOI‘O 110 pasjeny H 12 H ‘
‘PGBEpBHOE BpeMs H 3 H || H ‘
OBILIEE KOJIMYECTBO 68 3 6/8
YACOB I10 [TPOT'PAMME
8 KVIACC
Ne || HaumeHoBaHHe pa3/esoB KosinyectBo yacoB | JJIeKTPOHHBbIE
n/ 1 TEM NPOrPAMMBI Bcer|| KontposbH ||[IpakTHyecku (undposnre)
1 o | ble paboThl | e paboTbl/ obpasoBaresibHble
JlabopaTopH pecypchbl
ble paboThl
Pasgeu 1. TenioBble ABJIEHUS ‘
1.1 ||CTpoeHue U cCBOKCTBA 7 bu6bsaunoTteka [JOK
BelllecTBa https://m.edsoo.ru/7f418
1ce
1.2 ||[TensioBbIe npolecchbl 21 1 1/4 bu6saunoTteka [JOK
https://m.edsoo.ru/7f418
1ce
‘I/ITOI‘O 10 pasjeny “ 28 || ‘
‘Paaaen 2. d/IeKTpUYeCKHe U MarHUTHbIE ABJICHHUA ‘
2.1||91ekTprUyecKue 3apsijbl. 7 2/- bu6bsaunoTteka [JOK
3apsi>KeHHble TeJsla U UX https://m.edsoo.ru/7f418
B3auMMO/IeHiCTBUE 1ce
2.2 ||lTocTossHHBIN 20 1 -/ 7 bu6saunoTteka [JOK
3JIEKTPUYECKUN TOK https://m.edsoo.ru/7f418
1ce
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Ne || HaummeHoBaHUe pa3zesioB KosinuectBo yacos JJIeKTPOHHBbIE
n/ 1 TEM IPOTpaAMMBI Bcer|| KontposibH ||[IpakTHYeCKH (undposbie)
1 o | ble paboThl | e paboTbl/ 0bpasoBaTe/bHbIe
Jla6opaTopH pecypchl
ble paboThl
2.3 ||MarHuTHbIe SBJIEHUSA 6 1 1/2 Bbub6anoTeka LIOK
https://m.edsoo.ru/7f418
1ce
2.4 ||3neKTpoMarHuTHasg MUHAYK || 4 Bu6auoTteka LIOK
s https://m.edsoo.ru/7f418
1ce
‘I/ITOI‘O 110 pasjeny H 37 H
‘PesepBHoe BpeMs H 3 H || H
OBIIEE KOJIMYECTBO YACOB 68 3 4/13
[10 [TIPOTPAMME
9 KJIACC
Ne || HaumeHOBaHue pa3/ZesioB U KosinuecTBO yacoB JJIeKTpOHHbIE
n/ Te€M NPOrpaMMbl (mudpoBbIe)
it o6pasoBaTesIbHbIE
pecypchl
Bcero| KontpoJsbH || [IpakThyeckue
ble paboThl pa6oThl/
JlabopaTopHbie
paboThl
Pa3ges 1. MexaHn4YecKHe ABJIEHUA
1.1||MexaHu4eckoe ABHKEHUE U 7 -/ 1 bu6smoTteka LIOK
CIoCOObI €ero OMUCaHUS https://m.edsoo.ru/7f4
la4a6b
1.2||B3aumopeficTBHE TeJ 13 1 -/ 2 bu6smoTreka LIOK
https://m.edsoo.ru/7f4
la4a6b
1.3||3akoHbI cOXpaHeHU S 9 -/ 2 bu6saunoTteka [JOK
https://m.edsoo.ru/7f4
la4a6b
‘I/ITOI‘O 10 pasjeny || 29 “
‘Pasaen 2. MexaHn4ecKue Kojie6aHUs ¥ BOJIHbI
2.1|MexaHru4ecKHUe KoJiebaHUs 5 -/ 2 bu6saunoTteka [JOK
https://m.edsoo.ru/7f4
la4ab
2.2||MexaHrn4ecKue BOJIHBIL. 3BYK 5 1 Bubsnoreka LIOK
https://m.edsoo.ru/7f4
la4a6b
‘HTOFO 10 paszeny H 10 H

‘Pas/:leﬂ 3. JJ1IeKTpOMarHUTHOE MoJie U 3/IEKTPOMarHuTHbIe BOJITHbI
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Ne|| HaumeHoBaHuKe pa3/esoB U KosinyectBo 4acoB JJIeKTPOHHBIE
n/ TeM NPOrpaMMbl (uudpoBble)
I o6pas3oBaTesibHbIE
pecypchl
Bcero|| KontpousibH | [IpakTryeckue
ble paboThl pab6oTbl/
JlabopaTopHble
paboThl
3.1|{|91eKTpOMarHuTHoOE MoJIe U 4 Bbu6auoTteka LIOK
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f4
ladab
‘I/ITOI‘O 10 pa3jeny H 4 H
‘Pas,aeJI 4. CBeTOBbBIE SABJIEHUS
4.1||3ak0HBI pacnpoCTpaHeHUs 5 -/ 1 Bu6auoTteka LIOK
cBeTa https://m.edsoo.ru/7f4
ladab
4.2||/IuH3bI U ONITUYECKHE 5 1/1 Bub6anoTeka LIOK
npubopbl https://m.edsoo.ru/7f4
la4ab
4.3||Pa3noxeHue 6esoro cBeTa B 2 -/ 1 Bu6sauoTteka LLOK
CIEKTP https://m.edsoo.ru/7f4
la4a6b
‘HTOFO 110 pasjieny H 12 H
‘Pasaen 5. KBaHTOBBIE AIBJICHUS
5.1||UcnyckaHue U NOTJIOLLEHUE 4 bubauoTteka [JOK
CBETa aTOMOM https://m.edsoo.ru/7f4
la4a6b
5.2||CTpoeHHe aTOMHOTO s/ipa 3 bu6baunoTteka lJOK
https://m.edsoo.ru/7f4
la4a6b
5.3||laepHble peakiuu 6 1 bu6smoTreka LIOK
https://m.edsoo.ru/7f4
la4ab
‘I/ITOI‘O 10 paszeny || 13 “
OBILIEE KOJIMYECTBO YACOB 68 3 1/ 10
[10 [TPOTPAMME
10 KJTIACC
Ne|| HaumeHoBaHUe pa3/esioB U KosimyectBo 4acoB JJIeKTpOHHBIE
n/ TeM INPOrpaMMbl (uudpoBble)
| obpasoBaTesIbHbIE
pecypchl
Bcero| KontposabH |[IpakTuyeckue
ble paboThl paboThl/
JlabopaTopHbI
e paboThl

Pa3zaen 1. MexaHH4YecKHe SIBJIEHUA



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

Ne || HaumeHOBaHUe pasziesioB U KosinuectBo yacos JJIeKTPOHHBIE
n/ TeM NPOrpaMMbl (uudpoBble)
I o6pasoBaTesibHbIE
pecypchl
Bcero|| KontposbH ||[IpakTruyeckue
ble paboThl pa6otnbi/
JlabopaTopHBbI
e paboThl
1.1||MexaHH4YeCKOe JBUXEHHE U 7 1 bubanoreka IOK
CIOCOG6BI ero ONMCaHus https://m.edsoo.ru/7f41a4
ab
1.2||B3aumMopencTBUE TE 9 1 bubanoreka LIOK
https://m.edsoo.ru/7f41a4
a6
1.3||3akoHbI cOXpaHeHUs 8 Bu6auoTteka LIOK
https://m.edsoo.ru/7f41a4
ab
‘I/ITOI‘O 110 pasjieny H 24 H

‘Pa3,ae11 2. MexaHMYeCKHe K0J1e6aHHsA U BOJIHbI

2.1||MexaHn4eckue KoJjiebaHus 3 bubaunoreka LIOK
https://m.edsoo.ru/7f41a4
ab
2.2||MexaHHn4ecKHe BOJIHbL. 3BYK 4 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f41a4
a6
‘HTOFO 110 pasjeny H 7 H
‘Pas,qen 3. CBeToBbIE ABJIEHUA
3.1||3aKoHBbI pacpoCTpaHeHUs 5 bu6aunoTteka lJOK
CBeTa https://m.edsoo.ru/7f41a4
a6
3.2||[/InH3BI 1 ONITHYECKHE 5 1 bu6smoTreka LIOK
npubopbI https://m.edsoo.ru/7f41a4
a6
‘I/ITOI‘O 10 paszeny || 10 “
‘Pasaen 4. KBaHTOBbBIE ABJIEHUA
4.1||UcnnyckaHue U NIOTJIOLEHUE 3 Bbu6saunoTteka [JOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4
a6
4.2||CTpoeHre aTOMHOTIO f1/ipa 1 bu6saunoTteka [JOK
https://m.edsoo.ru/7f41a4
a6
4.3||AnepHble peakuiu 3 bu6saunoTteka [JOK
https://m.edsoo.ru/7f41a4
a6
‘HTOI"O 10 paszeny H 7 H

‘Pas/:len 5. [IoBTOpPUTE/ILHO-06001AI0IIUNA MOAY /b
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o|| HaumMmeHoOBaHuKe pas/esoB U KosinuectBo yacos JJIeKTPOHHBIE
n/ TeM NPOrpaMMbl (uudpoBble)
I o6pasoBaTesibHbIE
pecypchl
Bcero|| KontposbH ||[IpakTruyeckue
ble paboThl pa6otnbi/
JlabopaTopHBbI
e paboThl
5.1||[loBTOpeHrEe U 06061 EHHE 54 2 4 bubanoreka IOK
coZiep>kaHus Kypca GU3UKHU https://m.edsoo.ru/7f4161
3a 7-8 kJacc 94https://m.edsoo.ru/7f41
81ce
‘I/ITOI‘O 10 pasjeny H 54 H
OBLIEE KOJIMYECTBO YACOB 102 4 -/ 6
10 [IPOTPAMME

MNPOBEPAEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI OCHOBHOI'O OBIIIET'O

7 KJIACC

OBPA3OBAHMUAI.

Kon
MIPOBEPSAEMOTO
pe3yibraTta

[IpoBepsieMblie IpeIMETHBIE PE3yIbTAaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
porpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs

11

HCII0JIB30BaTh NU3YYCHHBIC IIOHATHA

1.2

pa3nuyath SBJICHUS 10 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (U3NYECKOE SIBIICHUE

1.3

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (PM3UYECKUX SBJICHUI B OKPYXAIOIIEM MHUPE,
B TOM 4YHcCJIe (PU3NYECKUE SBICHUS B IPUPOJIC, IIPH STOM MEPEBOIUTH MPAKTUUECKYIO
3aauy B y4eOHYIO, BBIJICNSATH CYLIECTBEHHBbIE CBOICTBa (NMpHU3HAKU) (PUINUYECKUX
SIBJICHUH

1.4

OIMCBIBATH U3YYEHHbIE CBOMCTBA TeN M (U3NYECKUE SBJICHUS, UCIIOb3Ys (PU3HUECKIE
BEJIMYUHBI, IPU OINUCAHWU IPABWJIBHO TPAKTOBAaTh  (PU3MUYECKHH  CMBICI
UCIOJb3yeMbIX BEJIMYMH, HUX OO0O03HAUEHUS M EAUHULBI (U3UYECKUX BEIUYUH,
HaXoJUTh (OPMYIIbI, CBS3BIBAIOIIME IAHHYIO (DU3MUYECKYIO BEIWYHHY C JPYTUMHU
BEJIMYUHAMMU, CTPOUTH IPaUKK N3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETUYUH

1.5

XapaKTCpU30BaThb CBOICTBa TCII, (I)I/I3I/I‘ICCKI/IC SABJICHUA W TIPOLECCHI, HUCIOJIb3YS
HU3YUCHHBIC 3aKOHBI, IIpWU 3TOM JaBaTb CJIIOBECHYIO (I)OpMy.]'II/IpOBKy 3aKOHa H
3aIIMCBIBATb €T0 MAaTCMAaTUYCCKOC BBIPAKCHUC

1.6

OOBSICHATh (hU3MYECKUE SBJICHUS, NMPOLECCHl M CBONCTBA TN, B TOM YHCIE U B
KOHTEKCTE CUTYaIMi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH IPUUHUHHO-
CJICZICTBEHHBIE CBSA3M, CTPOUTH 00BsICHEHHE U3 | - 2 JIOTHYECKUX I11aroB ¢ OTMOPOi Ha
1 - 2 wu3ydyeHHBIX CBOHCTBa (PU3MUECKUX SBJICHUH, (QU3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH



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

1.7

pemaTh pacdeTHble 3aayd B 1 - 2 neiCTBHSA, UCHONB3YS 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOIIME (DU3MUECKUE BEJIMYMHBI: HA OCHOBE aHajiHM3a YCIOBHS 3a/adu
3aMUCBIBATh KPATKOE YCIOBHUE, MOJCTABIATh (PU3NUECKUE BETUUMHBI B (HOPMYIBI U
MIPOBOJIUTH PacyeThl, HAXOJUTh CHPABOYHBIC JAaHHBIC, HEOOXOAUMBIE JUIS PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJTYYEHHON (DPU3NUECKOI BEJINIHHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEUIMTH IMPH TOMOIIH (PHU3HUECKUX
METOJIOB, B OIIMCAHUM MWCCIECJOBAaHUS BBIICIATH IPOBEPSAEMOE IIPEIIIOI0KEHUE
(rumoTesy), pazauyaTh W UHTEPIPETUPOBATH IOJYUYEHHBIM pe3yabTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, I€IATh BBIBOBI 110 €T0 Pe3yJIbTaTaM

1.9

MIPOBOJUTH OIBITHI IO HAOIIOJICHUIO (PU3UUECKUX SIBJICHUM UK (PU3HYECKUX CBOWCTB
Ten: (GOpMyIupOBaTh IPOBEPSIEMbIE MPEANOJIOKEHUS, COOUpaTh YCTAaHOBKY W3
MIPEI0KEHHOT0 000PY/A0BAHNS, 3aMUChIBAaTh X0/1 ONbITa U (POPMYINPOBATH BHIBObI

1.10

BBINIOJIHATh MPSMbIE H3MEPEHUs C HCIHOJb30BAHUEM aHAJOTOBBIX U IIM(PPOBBIX
puOOpPOB, 3aMUCHIBaTh IOKa3aHMUsI MPUOOPOB C YYETOM 3aJaHHOW aOCOIMIOTHOU
MIOTPEITHOCTH U3MEPEHUN

1.11

MPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOW (PM3UUYECKOW BETUYMHBI OT JPYTOH C
WCTIOJIb30BAHUEM TIPSIMBIX HW3MEPEHHM, Y4acTBOBAaTh B IUUIAHUPOBAHHH Y4EOHOTO
WCCheOBaHusl, CcoOMpaTh YCTAaHOBKY ©  BBINOJHATH HM3MEPEHUs, CIeays
MPEVIOKEHHOMY TUIaHy, (UKCHPOBATh PE3yAbTaThl TIOJYYEHHOW 3aBUCUMOCTHU
(bMBUYECKUX BETMYUH B BUJIEC TIPEIJIOKEHHBIX Ta0JINII U TpadUKOB, JA€JIaTh BBHIBOJIBI 110
pe3yJbTaTaM UcClieI0BaHUs

1.12

MIPOBOJUTH KOCBEHHBIE M3MEpEHHs (PU3MUECKUX BEIWYHH, CIEAys MpPeUI0KEHHOU
WHCTPYKUMU: TIPU BBIMNOJIHEHUH M3MEPEHUH COOUpaTh HKCHEPHUMEHTAIbHYIO
YCTaHOBKY M BBIYUCIISTH 3HAYCHHE UCKOMOM BEJIMYMHBI

1.13

coONMoIaTh TpaBUjia TEXHUKH OE30MacCHOCTH TpHU paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM

1.14

yKa3blBaTh NPUHIUIBI  JACWCTBUS NPUOOPOB M  TEXHUYECKHUX  YCTPOMCTB,
XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHHUUECKUX
YCTPOMCTB C MOMOIIBIO UX ONUCAHUS, UCIOJb3ysd 3HAHUS O CBOMCTBaX (hM3MUECKUX
SIBJICHUN ¥ HEO00X0AUMbIe (U3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU

1.15

MPUBOJUTH MpUMEpPHl (HaXoAWTh HH(POPMALMIO O WpUMEpax) MPAKTHIECKOrO
WCIOJIb30BaHUs (M3UYECKUX 3HAHUW B TOBCEAHEBHOW JKM3HHM i1 oOOecredeHus
0e30MmacHOCTH Mpu oOpallleHuu ¢ IpudopaMu U TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3/0POBbsI W COONIOACHHUS HOPM OKOJOTMYECKOTO TOBEJICHUS B
OKpY’Karolel cpee

1.16

OCYIICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaLII/II/I B CCTH I/IHTepHeT B COOTBCTCTBUHU C
3aIaHHBIM ITOUCKOBBIM 3aIllpOCOM, Ha OCHOBC UMCIOIINXCA 3HAHUM U MyTEM CpABHCHU
Pa3JIMIHBIX HCTOYHHUKOB BBIICIIATD I/IH(I)OpMaI_II/IIO, KOTOpas ABIIACTCA
HpOTHBOpC‘HdBOI’I WJTH MOYET OBbITh HCHOCTOBepHOﬁ

1.17

UCIOJIb30BATh MPH BHINOJHEHUH YU€OHbIX 33/1aHUI HAyYHO-MIONYJISIPHYIO JIUTEPATYPY
(U3MYEeCKOro Cco/epKaHMs, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu HHTepHer,
BJIQJIeTh MpPHUEMaMH KOHCIEKTHPOBaHMS TEKCTa, IpeoOpa3oBaHusi MHPOpPMALUU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYTI'yIO

1.18

CO31aBaThb COOCTBEHHBIC KpaTKUC ITMCbMCHHBIC U YCTHBIC COO6H.[CHI/I$I Ha ocHOBe 2 - 3
HCTOYHUKOB I/IH(I)OpMaI_II/II/I (I)I/ISI/I‘ICCKOFO COJACpIKaHus, B TOM YHCJIC HY6J'II/ILIHO J€J1aTh




KpaTK#e COOOIICHHUs 0 pe3ylIbTaTaX MPOEKTOB WIH YI€OHBIX HCCIEIOBAHUMN, TPH 3TOM
IPaMOTHO HCIIOJIb30BAaTh M3YYCHHBIM TOHSATHHHBIMA ammapar Kypca (Qu3HKH,
COIIPOBOXKIATh BBICTYIUICHUE IIPE3EHTalUEH

1.19 IIPY BBITMOJIHEHUH YUEOHBIX POCKTOB U UCCIIEIOBAHUIN pacpeaessiTh 00SI3aHHOCTH B

rpynmne B COOTBETCTBHMU C TIOCTABIICHHBIMU 33JladyaMU, CIICIUTh 32 BBITIOJIHEHHEM

TJ1aHa ICUCTBUI, aJICKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIA]T B ICATEILHOCTH I'PYIIIIHI,

BBICTPaNBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YIUTHIBasE MHCHUE OKPYKAIOIIUX

MMPOBEPSIEMBIE DJIEMEHTBI COAEP) KAHUS.
7 KJIIACC
Kon Kon [IpoBepsieMble 3IIEMEHTHI COIEpKaHUs
paznena 3JIEMEHTA
1 O®U3UKA U EE POJIb B ITIOBHAHUU OKPYXXAIOIIIETO MUPA

1.1 ®usnka - Hayka o mpupoie. SBieHus npupoabl. OU3NUECKUE SBICHHUS:
MEXaHWYECKHEe, TEIUIOBBIE, JJEKTPUYCCKHE, MArHUTHBIE, CBETOBEIE,
3BYKOBBIC

1.2 ®dusndeckue BenudyuHbL. M3mepeHue ¢u3ndeckux BelMnurnH. Duzndeckue
npuOopsl. [lorpemHocts n3Mepennii. MexayHapoHas CHCTeMa €IMHHMI]

1.3 EcrecTBeHHO-HAyYHBIII METOJ TO3HAHUSA: HAOMIOJEHUE, ITOCTaHOBKA
Hay4yHOTO BOIIPOCA, BBIABMKEHHE THIIOTE3, SKCIEPUMEHT IO IMPOBEPKE
runoTes3, o0bsiCHEeHNE HAOII01aeMOTO SIBJICHUS

1.4 Onucanne PU3NUECKUX SBJICHUN C TTIOMOIIBIO MOIEICH

1.5 [IpakTrueckue paboOTHI:
H3mepenne pacCTosTHUM.
N3mepenue o0bema KUAKOCTU U TBEPIOTO TEa.
Omnpenenenre pa3MepoB MabIX TEl.
N3mepenue Ttemmeparypbl MpH MOMOIIM KUAKOCTHOTO TEepMOMETpa H
JaT4YuKa TEMIEPATYPHI

2 INEPBOHAYAJIBHBIE CBEJEHU A O CTPOEHNU BELIECTBA

2.1 CrpoeHue BemiecTBa: aTroMbl U MOJEKYJbl, HX pa3Mepbl. OIBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEICCTBA

2.2 JIBukenne uacTul] BemecTBa. CBS3b CKOPOCTH JBWXKEHHSI YACTHI[ C
Temmneparypoil. bpoynoBckoe aBrmxenue, nuddysus

2.3 B3aumoselicTBue 4acTuIl BElIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE

2.4 ArperatHple COCTOSTHHS BEIIECTBA: CTPOSHUE Ta30B, )KUIKOCTEH U TBEPIBIX
(kpucTamnueckux) Tel. B3auMOCBs3b MEXIy CBOWCTBAMHU BEIIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX H UX aTOMHO-MOJIEKYIIIPHBIM CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI




2.6

[IpakTuyeckue pabOTHI:

Onenka pauaMerpa aroMa METOJAOM ps0B  (C  MCIOJIB30BAaHUEM
¢dororpadumii).

OmnbITH IO HAOIOICHHUIO TEIUIOBOTO PACHIMPEHHS T'a30B.

OnbITH IO OOHAPYKEHUIO JEUCTBUS CHII MOJICKYIISIPHOTO TMIPUTSIKECHUS

JABWXEHUWE U BBAUMOJENCTBUE TEJI

3.1 Mexannueckoe BUkeHue. PaBHOMepHOE U HEPaBHOMEPHOE JIBUKEHUE

3.2 Ckopoctb. CpenmHsisi CKOPOCTh NPH HEPABHOMEPHOM JBHMKEHHMH. Pacuer
MyTH U BPEMEHH JIBIKCHHUS

3.3 SIBnenue uHepuuM. 3aKOH MHEpUUHU. B3aumopelcTBHe Ten Kak MpUYMHA
W3MEHEHUsI CKOPOCTH JIBIKEHUs Tell. Macca kak Mepa MHEpTHOCTH Tella

3.4 [InotHocTh BemiecTBa. CBSA3p IUIOTHOCTU C KOJIMYECTBOM MOJIEKYT B
eanHuIe 00beMa BellecTBa

3.5 Cuna xak XxapakTepHCTHKa B3aUMOIEHCTBUS Tell

3.6 Cuna ympyrocth u 3akoH ['yka. M3MepeHWe CHIBI C TIOMOIIBIO
JMHaAMOMeETpa

3.7 SIBnenue TAroTeHUs U cuia TsokecTd. Cuila TSHKECTH Ha JIPYTUX IUIaHeTax.
Bec tena. HeBecomocTh

3.8 Cuna tpenusi. TpeHue CKOIBKEHUS U TPEHUE MOKos. TpeHue B Mpupoae u
TEXHUKE

3.9 CrioxeHue CuJil, HalmpaBJIECHHBIX 110 OJTHOM MpsiMOil. PaBHOAEHCTBYIOMIAS CHIT

3.10 [IpakTrueckue paboThI
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHHA (LIapUKa B JKUIKOCTH,
MOJIETIH JIEKTPUYECKOTO aBTOMOOUIIS M TaK Jajee).
Omnpenenenue cperHed CKOPOCTH CKOJBXEHHsS Opycka WM IapuKka Mo
HAKJIOHHOM TJIOCKOCTH.
Ornpeznenenre MI0THOCTUA TBEPAOTO Tea.
OnbIThI, JEMOHCTPUPYIOIIUE 3aBHCHUMOCThH pacTspkeHus (aedopmariim)
INPYXUHBI OT NPUIIOKEHHON CUJIBL.
OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHSI CKOJBXEHHUS OT
BEca Teja U XapakTepa CONPUKACAIOLIUXCS TOBEPXHOCTEN

3.11 ®usnueckue SABJICHUS B MPUPOJE: NMPUMEPHI JBHXKEHHUS C Pa3IMYHbIMU
CKOPOCTSIMM B >KMBOW WM HEXHMBOW NPHUPOAE, ACUCTBHE CUJIBI TPEHUS B
IIPUPOJIE U TEXHUKE

3.12 TexHuueckne ycTpoiucTBa: JTMHAMOMETP, MOIMIMITHUKA

JIABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1 I[aBJ'IeHI/IC TBCPOOIrO TECJIa. CnocoObl YMCHBIICHUS U YBCIIMUCHUA NABJICHUSA
4.2 I[aBJ'IeHI/Ie rasza. 3aBUCHMOCTb JaBJICHHA ra3a OT 06’beMa, TCMIICPATYPhI
4.3 Hepenaqa AAaBJICHUSA TBCPAbIMU TCJIAMHU, KUAKOCTAMHU W TIa3aMU. 3akoH

ITackans. [IneBMaTHYeCKHE MallIMHEI




4.4 3aBUCHMOCTh JABJICHHS JKHJIKOCTH OT TayOWHBL. [wapocraTudeckuii
napanokc. Coobmaromuecs: cocynsl. ['uapaBiIndeckue MeXxaHu3Mbl

4.5 Atmocdepa 3emun u atmochepHoe naBieHue. [IpUYUHBI CyIIECTBOBAHUS
BO3AymHON o6onouku 3emumn. OnbiT  Toppuuenmnu. 3aBUCHMOCTD
aTMOC(EpHOTO JIABJICHHS OT BBICOTHI HAJl YPOBHEM MOPS

4.6 Wsmepenne armocdeprHoro maeneHus. [Ipubopsl it  H3MepeHHS
aTMOC(EpHOTO TABICHUS

4.7 JleficTBHE KUIKOCTH U ra3a Ha OTPYKEHHOE B HUX TeJO. BelTankuparonas
(apxumenoBa) cuia. 3akoH Apxumena

4.8 [lnaBanue ten. Bo3nyxornnaBanue

4.9 [IpakTuueckue paboTHI:
HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00beMa MOTpyKEHHON B
YKUJIKOCTh YacTH Tea.
OnpeneneHre  BBITAIKMBAIOIIEH  CHIIbI, JCHCTBYIOIIEWM Ha  TeIoO,
MOTPY>KEHHOE B JKHJIKOCTb.
ITpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIIECH CHIIBI, JIEVUCTBYIOLIEH HA TEJO
B JKHUJIKOCTH, OT MAcCChI TeJa.
ONBITEL, JEMOHCTPUPYIONIME 3aBUCHUMOCTh BBITAJKHBAIONIECH  CHIIBI,
JIEHCTBYIOIIEH HA TEJO B )KHIKOCTH, OT 00beMa MOTPYKEHHON B KHUIKOCTh
YacTH Teja U OT IJIOTHOCTH KUAKOCTH.
KoncTpynpoBanue apeomerpa WJIM  KOHCTPYHUPOBaHHE JIOJKU H
oTpeJesieHue ee rpy30I0AbEMHOCTH

4.10 ®dusnveckue SBICHUS B MPHUPOJC: BIUSHUE aTMOC(EPHOTO JaBJICHUS Ha
YKUBOM OpraHu3M, IIaBaHUE PbIO

411 TexHudeckue  YCTpPOMCTBA:  COOOIIAIONIUMECS  COCY/ABI, YCTPOMCTBO

BOJIOIIPOBO/IA, THIPABIMYECKUN IIpecc, MaHOMETpP, OaApOMETpP, BHICOTOMED,
MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora

5.2 MexaHnueckass MOILIHOCTh

53 [IpocTeie MexaHU3MBI: pblUar, OJOK, HAaKJIOHHAS IUIOCKOCTh. [IpaBmio
paBHOBECHS pblyara

5.4 [IpumeHeHue mpaBuiIa paBHOBECHS pblyara K 0JIOKY

5.5 "3omotoe mpaBwio" MexaHUKH. KorppHuuMEHT moJae3HOro JelcTBUs
MexaHu3MOB. IIpocTbie MexaHU3MBbI B OBITY U TEXHUKE

5.6 [ToTeHumanpHast SHEPrUM TeJa, MOJAHATOrO Hall 3eMien

5.7 Kunernueckas sHeprus

5.8 Ilonmnas MexaHuyeckas »HHEprus. 3aKOH U3MEHEHUS M COXpPaHEHHS
MEXaHUYECKOH SHepruu

5.9 [IpakTuyeckue paboOTHI:




Omnpenenenne pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JBIKEHHH TEJa IO
TOPU30HTAJIBHOM IIOBEPXHOCTH.

HccnenoBanue ycioBuid paBHOBECHSI pblyara.

N3mepenue KIIJ] HakKJIOHHOH TUIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPIUU

5.10 @u3ndecKue ABICHUS B IPUPOJIE: PbIYAru B TEJIC YEIIOBEKA

5.11 TexHuueckne yCTpOWCTBA: pblYar, MOABIKHBIA M HETIOABMKHBINA OJOKH,
HAKJIOHHAs IJI0CKOCTh, IPOCThIE MEXAHU3MBI B OBITY

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM

8 KIIACC

OBPA3OBATEJIbHOM ITPOTPAMMBI.

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMbIe MPeAMETHBIC PE3yabTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON
MMPOTPaMMBI OCHOBHOTO 00IIIeT0 00pa3oBaHUsI

11

HCIIOJIB30BaTh NOHATHA

1.2

pasznuuaTh SBJICHUS MO OMUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SABJICHUE

1.3

pacrno3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3UUECKUX SIBJICHHUM B OKpYXAlOIIeM MUpE,
B TOM yHclie (pU3HUecKue SBJICHUS B IPUPOJE, IPH ITOM MEPEBOUTH MPAKTUUECKYIO
3a/a4y B Y4eOHYIO, BBIICTSTH CYIIECTBEHHBIC CBOWCTBA (NMPU3HAKH) (DU3UUECKUX
SABJICHUU

1.4

OTHCHIBATh U3YUYECHHbIE CBOMCTBA TN U (PU3HUECKUE SIBICHHUS, UCTIONb3YS (PU3NUYECKIE
BEJIMYMHBI, TP OMUCAHHM MPaBWIBHO TPAKTOBaTh  (PU3UYECKHIl  CMBICI
HCIOJIb3YEMbIX BEJTUYMH, 0003HAYEHUS U eIUHUIIbI (PUINUECKUX BETUYHH, HAXOIUTh
(hopMyIibl, CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUYUHY C APYTUMH BEIUYHMHAMU,
CTPOUTH rpaQUKU U3Y4YECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUA W TIPOLECCHI, HCIIOJIb3Ys
HU3YUYCHHBIC 3aKOHBI, IIpU 3TOM JaBaTb CJIIOBECCHYIO (1)OpMy.]'II/IpOBKy 3aKOHa H
3aIlIUCbIBATh €TO MATCMATHYCCKOC BbIPAKCHUC

1.6

OOBSICHATh (PU3MUECKHE NPOLIECChl M CBOWCTBA TEJ, B TOM 4YUCJIE€ U B KOHTEKCTE
CUTyallU  NPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATb  HPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 | - 2 JTOrMYECKHUX 1IaroB ¢ MOMOIIbIO 1
- 2 WU3y4YCHHBIX CBOWCTBA (PU3MUECKUX SBJIEHUM, (QU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

peuiatb paCyYCTHBIC 3aJavdd B 2-3 HeﬁCTBHH, HCIIOJIB3Ysl 3aKOHBI U (l)OpMy.]'IBI,
CBA3BIBAIOIIUC (I)I/I3I/I‘-ICCKI/IC BCJIIMYHUHBI: Ha OCHOBC aHaJIM3a YCJIOBUA 3aJavu
3aIIUCBIBATH KPATKOC YCIOBUC, BBISBJIATL HEAOCTATOK OAHHBIX U PCIICHUA 3ala4vH,
BLI6I/IpaTL 3aKOHbI U (I)OpMyJ'IBI, HCO6XOILI/IMBIC U €€ peIICHUsA, MPOBOAUTL PACUCTLL
" CpaBHUBATD NMOJIYYCHHOC 3HAYCHUC (I)HSHHCCKOﬁ BCJIIMYXHBI C U3BCCTHBIMU JaHHBIMU

1.8

pacnio3HaBaTb HpO6J'ICMBI, KOTOPBIC MOJKHO PCIOWUThL IIPU IMOMOIIN (I)I/I3I/I‘ICCKI/IX
MECTOIOB, HCIIOJIb3YA OIMMCAaHUC HUCCICA0BaHUs, BBIACIIATDH IMpOBEPACMOC
NPCAIOJIOKCHUC, OLCHUBATL IMPABHUIILBHOCTL IMOPpAAKa MPOBCACHHUA HCCICAOBAHUA,




JACJIaTh BBIBOAbI

1.9

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUH MU (PU3NUECKUX CBOICTB
Tel: (hopMyTHpOBaTH TMPOBEPSEMbIE NPEANOIOKEHUS, COOMpaTh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYAOBaHUS, OIMCHIBATh X0 OMBITa U (POPMYIIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE IMPAMBIC HU3MEPCHHUA C HCIOJIB30BAHHEM aHAJIOTOBBIX HpI/I60pOB n
JaTYUKOB (1)I/I3I/IT-IGCKI/IX BCJIMYMH, CpPAaBHUBATH PC3YJIbTATbI H3MepeHHI71 C YUCTOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH

1.11

MPOBOJIUTH MUCCIIEAOBAHUE 3aBUCUMOCTH OJTHOW (PM3MUECKOW BEIIMYMHBI OT JIPYTOH ¢
HCIOJIb30BAHUEM IMIPSIMBIX M3MEPEHUI: IUIaHMpPOBaTh MCCIENOBAaHUE, COOMpATh
YCTaHOBKY M BBINIOJIHATH U3MEPEHUS, CIEeAys MPEUI0KEHHOMY IJIaHy, (PUKCUPOBAThH
pe3yNbTaThl MOJyYEHHOM 3aBUCUMOCTH B BUJE TAaOIUI] U TpaduKOB, J1€1aTh BBIBOJIBI
10 pe3yJIbTaTaM UCCIIEIOBAHM

1.12

MIPOBOJUTH KOCBEHHbIE N3MEPEHUS (PU3NUECKUX BEJIMYMH: IJIAHUPOBATh U3MEPEHNH,
coOuparh KCHEPUMEHTAIbHYIO YCTAaHOBKY, CIENysl MPEAI0KEHHON MHCTPYKIUH, U
BBIYMCIIATH 3HAYEHNUE BEJINYUHBI

1.13

coOnroAaTh MpaBWiIa TEXHUKH O€30MacHOCTH TMpu pabore ¢ J1abopaTopHBIM
000pyI0BaHUEM

1.14

XapaKTCpUu30BaTb IMMPHUHIIUIIBL }ICP'ICTBHSI HN3Y4YCHHBIX HpI/I60pOB U TEXHUYCCKUX
YCTPOMCTB € OTIOPOI HAa WX ONUCAHMSI, UCTIOJB3YsI 3HAHUS O CBOMCTBaX (pu3myecKkux
SIBJICHHH W HEOO0X0IuMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPONCTBA M HM3MEpPUTENbHbIE MPHOOPHI MO
CXeMaM M CXEMaTHYHBIM PUCYHKAaM, COCTABJISITh CXEMBbl JJEKTPUYECKUX LEMed C
MOCJIE0BATENbHBIM U NAPAJUIETbHBIM COEAMHEHUEM AJIEMEHTOB, pa3inyas yCIOBHbBIE
0003HaYeHHSI PIIEMEHTOB AIIEKTPUUECKUX IIeTei

1.16

MPUBOJUTH MpPUMEPHl (HaXoAWTh HH(OPMALMIO O MpUMeEpax) MPaKTHYECKOrO
WCIOJIb30BaHUs (M3UYECKUX 3HAHWW B TOBCEAHEBHOW JKM3HHM i oOecredeHus
0e30MmacHOCTH Mpu oOpalleHuu ¢ OpudopaMu U TEXHUYECKHUMH YCTPOWCTBaMH,
COXpaHEHHUS 3/J0pPOBbS U COONIOJCHUS HOPM DKOJIOTUYECKOTO TOBEICHHUS B
OKpY’Karolel cpee

1.17

OCYILIECTBIIAThH MOUCK MH(POpMAIK (HU3HUECKOTo coAepkanus B cetu MHTepHeT, Ha
OCHOBE HMEIOIIUXCS 3HAHUW U IYyTEM CpPABHEHMS JOIMOJHUTENbHBIX HCTOYHHKOB
BBIJICIATh MHGOPMAIMIO, KOTOpas SBISETCS IPOTUBOPEYMBON HMIM MOXKET OBITh
HEJOCTOBEPHOU

1.18

UCIOJIb30BATh IPH BHINOJHEHUH YU€OHBIX 33/1aHUI HAyYHO-MIONYJISIPHYIO JIUTEPATYPY
(Gu3NYecKoro cojJepkKaHus, CIPaBOYHBIE MaTepuanbl, pecypcbl ceTn HHTepHer;
BJIQJIeTh NPUEMaMM KOHCIEKTHPOBaHMS TEKcTa, MpeoOpa3oBaHus MHGOpMALUU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYI'yIO

1.19

CO31aBaThb COOCTBEHHBIC IHCbMEHHBIC U KpaTKHUE YCTHBIC COO6H_ICHI/I$I, 06061113.5{
I/IH(I)OpMaI_[I/IIO N3 HCCKOJBKHX MCTOYHUKOB (I)I/ISI/IHGCKOFO COJACpKaHusd, B TOM YUCIIC
HY6J'II/I‘-IHO NpEACTaBJIATE  PE3YJIbTATHL HpOCKTHOﬁ WIM  HCCIEA0BATEIbCKOM
ACATCIIBHOCTH, IPU 3TOM I'paMOTHO HCIIOJIb30BATH H3y‘-IeHHLIfI MOHSATUHHBIN arrapar
KypcCa (I)I/IBI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauHeﬁ

1.20

IpHU BBIITOJHCHUH y‘Ie6HBIX IMPOCKTOB H HCCIIeTOBaHUM (I)I/I3I/I‘-ICCKI/IX mponeccoB
pPacnpeacissiTh 00513aHHOCTH B T pynne B COOTBETCTBUU € NTOCTABJICHHBIMHA 3aJila4yaMU,




CIIEIUTH 34 BBIINOJHEHHEM IUIAHA [EHCTBMM M KOPPEKTHPOBATh €ro, aJeKBATHO
OLICHUBATh COOCTBEHHBIH BKIAJ B  JIGATENBHOCTh TPYNINBI, BBICTPaUBATh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, TPOSBIISISI TOTOBHOCTD pa3pemiaTh KOH(DIMKTHI

MNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUS.

8 KJIACC
Kon Kon [IpoBepsieMble 3JIEMEHTHI COEepKaHUS
pasnena JJEMEHTa
6 TEITJIOBBIE SABJIEHUA

6.1 OCHOBHBIC TIOJIOKEHHUS MOJICKYJIIPHO-KHHETHICCKOH TEOPHH CTPOCHHS
BemiecTBa. Macca u pasmepbl MoJieKyd. OTBITHI, MOITBEPKIAOIINE
OCHOBHBIE ITOJIOKCHHS MOJICKYJISIPHO-KHHETUIECKOU TEOPUHU

6.2 Mogenu TBEpIOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammmaeckue n amopdHbIe Tena

6.3 OObsicHEeHHEe CBOWCTB Ta30B, >KUAKOCTEH M TBEPABIX TEJI Ha OCHOBE
MTOJIOKEHUH MOJIEKYJISIPHO-KHHETHYECKOU TEOPUH

6.4 CmaunBaHue U KalWJUISIPHBIC SBJIICHUS

6.5 TennoBoe paciMpeHne U CKATHE

6.6 Temmnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TETUIOBOTO JIBYKCHHS
YacTHII

6.7 Buayrpennsis  sHeprus. CnocoObl W3MEHEHHsT BHYTPEHHEW OSHEPIHH:
TerIonepeaya ¥ CoBepIieHue paboThl

6.8 Bupl Temonepenaun: TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3TYICHUE

6.9 KoanduecTBo TemnoTel. Y AenbHAas TEIIOEMKOCTD BEIECTBA

6.10 TennooOMeH U TEIUIOBOE PaBHOBECHE. Y paBHEHHUE TEIIOBOTO OaaHca

6.11 [InaBneHne W OTBepACBaHUE KPUCTAUIMYECKUX BEIISCTB. Y JCIIbHAS
TEII0TA IUIaBJICHHS

6.12 [TapooOpa3zoBanne u koHaecHcarus. Mcmapenuwe. Kumenwme. VY paenbHas
TEIIOTa TapooOpa3oBaHMs. 3aBUCUMOCTb TEMIEPATyphl KUIEHUS OT
aTMOC(epHOTO TaBICHHS

6.13 BnaxxHocTth BO31yXxa

6.14 OHeprus TOIMBA. Y IebHasl TEMJI0Ta CTOPAHUS

6.15 [Mpuanuner pabotel TeroBbix asurareneit KIIJ[ TeroBoro nBuratens.
TemioBbIe IBUTATENH U 3aIIMTa OKPYXKAIOIIEH cpeibl

6.16 3aKOH COXpaHEHUS U MPEBPAIICHHS SHEPTUHU B TETUIOBBIX MPOIIeccax

6.17 [IpakTuyeckue paboOTHI:




OnbITH IO OOHAPYKEHUIO JICWCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKECHUSI.
OnpIThI 10 BhIpAIIMBAaHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.
OnbITel IO HAONIONEHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H
TBEPAbIX TEI.

Ornpezenenue JaBieHus BO3Ayxa B OAJUIOHE MITIPHUIIA.

OnpIThI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh JaBJICHHUS BO3AyXa OT €ro
00beMa U HarpeBaHMsI UITH OXJIAXKICHUS.

[IpoBepka runoTe3sl IMHEHHONM 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPHUYECKON TPYOKE OT TEMIIEPATYypHI.

HabGmtonenne wu3MeHeHusT BHYTpPEHHEH OJHEpPruMM Tejda B pe3ysbTare
TETUTONepeIadur U padOThl BHEITHUX CHJL.

WccnenoBanue sBIeHUs TEIIOOOMEHa MpPU CMELIMBAHWU XOJOJIHOM M
ropsiuer BOJBI.

Onpenenenre  KOJMYECTBA  TEIJIOTHI, IMOJyYEHHOTO BOJOW  IIpH
TEII000MEHE C HarpeThIM METAJUIMYECKUM LUJIUHAPOM.

Onpenenenve ynenbHOM  TEIJIOEMKOCTH — BemiecTBa. MccrnenoBaHue
rpolecca UCrapeHusl.

OrnpeneneHrne OTHOCUTENIBHON BIIAXKHOCTH BO3/yXa.

Onpenenenne yaeabHON TEMIOTHI IJIABICHUS JbJa

6.18 ®usnueckue SBICHUS B IPUPOJE: TOBEPXHOCTHOE HATSHKEHUE U
KalmWJIUIAPHBIC SABJICHUSA B HNPHUPOAC, KPUCTAIBI B HNPUPOJAC, HU3ITYUCHHUC
CounHna, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bI, 00pa3oBaHHE POCHI,
TyMaHa, WHesl, CHeTa

6.19 TexHuueckre YCTPOWCTBA: KaMWUISAPBI, TMPUMEPHl  HCIIOJIb30BAHHS

KPUCTAJIJIOB, JKUJIKOCTHBIA TEPMOMETp, NATUHMK TEeMIlepaTypbl, TEPMOC,
CUCTeMa OTOIJICHUS] JOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOuHa,
JIBUTATEb BHYTPEHHETO CTOPaHUs

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHNMSA

7.1 DnexTpusaius Tei. J[Ba poaa 3JeKTpUUYECKUX 3apsI0B

7.2 B3aunmonerictBue 3apsokeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTH CHUIBI
B3aMMOJICHCTBUS 3apsDKEHHBIX TEJN OT BEJIUYHMHBI 3apsiIoB U PACCTOSHUSA
MEX/1y TeJIaMH )

7.3 DnexTpuueckoe mojie. HampsskeHHOCTh aneKkTpudeckoro mojs. [IpuHiun
CYIEPIO3UINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

7.4 Hocutenu snexTpuueckux 3apsioB. IeMEHTapHbIN dJEKTPUUECKUN 3apsil.
Crpoenue atoma. [IpoBOAHUKH U JUDIEKTPUKU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa

7.6 DNEKTpUYECKUM TOK. YCIIOBHS CYILECTBOBAaHUS SJIEKTPUUYECKOrO TOKA.
HcToyHMKH MOCTOSTHHOTO TOKa

1.7 JIeficTBUS DIEKTPUUECKOTO TOKa (TEIUIOBOE, XMUMHYECKOE, MAarHHUTHOE).
DIEKTPUUYECKUN TOK B JKHMJIKOCTSIX U Ta3ax

7.8 Onektpuyeckas 1enb. Cuia Toka. DNeKTPUUIECKOe HAMPSKEHHE

7.9 ConpoTuBieHUE NPOBOJHUKA. Y ACIBHOE CONTPOTUBIIEHUE BEILIECTBA




7.10

3akoH OMa 11 yyacTKa LelH

7.11 [TocnenoBarenbHOE U TApAIIEIBHOE COSAMHEHUE MPOBOTHUKOB

7.12 PaboTta 1 MOIITHOCTB ANIEKTPUIECKOTO TOKa. 3akoH Jxoyns-Jlenna

7.13 DJNeKTpUYecKue LEenu U MOTPEOUTENN SJIEKTPHUECKOW PHEpPruM B OBITY.
KopoTtkoe 3ambikanne

7.14 [ToctostHHbIE MarHuThI. B3anMo1eiicTBUE MOCTOSHHBIX MATHUTOB

7.15 MarunuTtHoe noje. MarauTHoe 1mosie 3eMJIM U €ro 3HaYeHue /IS )KU3HU Ha
3emie

7.16 OmnpbiT Opcrena. MarHuTHOE TOJIe DJIEKTPUYECKOro Toka. [IpumeHeHume
AJIEKTPOMArHUTOB B TEXHUKE

7.17 JleficTB€ MarHUTHOTO TOJIS HA MPOBOJAHHUK C TOKOM. DJEKTPOJIBUTaTEIh
MOCTOSTHHOTO TOKa. MCronb30BaHUE AJIEKTPOJBUTATENCH B TEXHUYECKUX
YCTPOMCTBAaX U Ha TPAHCIIOPTE

7.18 OnbiTel Dapazes. SABneHne AMeKTpOMarHuTHOM HHAYKIMU. [TpaBuio Jlenma

7.19 OnextporeHepatop. CrnocoObl MOJYyYEHHUS] DIEKTPUUYECKON HSHEpPrHH.
DNEeKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX HCTOUHUKAX YHEPTUH

7.20 [IpakTuueckue paboOTHI:

OnbITel 1O HAOMIONEHMIO IEKTPU3aLMM Tel MHAYKUWMEH u 1pu
CONPUKOCHOBCHHH.

HccnenoBanue NEHUCTBUSA DIIEKTPUYECKOrO IO HA MPOBOJHUKUA U
JUDIIEKTPUKH.

C6opka u mpoBepka pabOThI NEKTPUUECKON LIEMH OCTOSIHHOTO TOKa.
W3mepenue u perylinpoBaHUE CHIIbI TOKA.

W3mepenue u peryimpoBaHUe HAIPSHKCHMUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYLIErO 4Y€pe3 PE3UCTOp, OT
COIIPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnpITsl, JEMOHCTPUPYIOLIHE 3aBUCUMOCTb NEKTPUYECKOTO
CONPOTHBJICHUS MPOBOJHMKA OT €ro JJIWHBI, IUIOIIAJU IOIEPEYHOIO
CEYEHHUs U MaTepuaa.

IIpoBepka mnpaBuia CIOKEHUS HANPSDKEHUH IPU  MOCIEN0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Ui CHUJIBI TOKAa IPU IApaUIEIbHOM COECIUHEHUH
PE3UCTOPOB.

Omnpenenenue paboOThl AEKTPUUYECKOIO TOKA, UIYLIETO Yepe3 Pe3UcTop.
OmnpeneneHne MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEISAEMOM Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKa, MIYLIETO 4Yepe3 JaMIIOuKy, OT
HaIPsHKEHUsS Ha HEN.

Onpenenenne KII/[ narpesarens.

HccnenoBanue MarHUTHOTO B3aMMOIEHCTBHS IIOCTOSTHHBIX MarHUTOB.
W3yueHre MarHUTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB MPU UX 00BEANHEHUN
U pa3JeICHUH.

HccenenoBanue AeMCTBUS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI B3aMOAECHCTBHS KaTyLIKU
C TOKOM ¥ MarHuTa OT CUJIbI TOKA U HAIIPABJICHUS TOKA B KATYILKE.




N3ydenue neicTBus MarHUTHOTO I0JIS1 HA IPOBOJHUK C TOKOM.
KoncrpynpoBanue u uzyuenue paboThI JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anexTpoaBUrareIbHON YCTaHOBKH.

OnbITEl MO HCCIEAOBAHUIO SBJICHUS DJIEKTPOMArHUTHOM HMHAYKIUU:
HCCIIEIOBAaHUE U3MEHEHUI 3HAUECHUS U HANPABJIECHUS HHAYKIIMOHHOTO TOKa

7.21 dwusnyueckue SBICHUS B MPUPOJE: IEKTPHUUECKUE SBICHHUS B aTMocdepe,
JJIEKTPUYECTBO HKUBBIX OPraHU3MOB, MAarHUTHOE IOJI€ 3eMJM, Jpeud
II0JIFOCOB, POJIb MAarHUTHOTO TOJIS AJIs )KM3HU Ha 3eMJie, MOJISIPHOE CUSIHUE

7.22 Texnuueckre yCcTponuCTBa: ANEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CYETUMK DJIEKTPUUYECKOW SHEPTUM, IIEKTPOOCBETUTEIbHBIE TPUOOPHI,
HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IpumMepsr), AIEKTPUYECKUE
MPEAOXPAHUTENH, DIEKTPOMATHUT, JIEKTPOJABUTATENb MOCTOSIHHOTO TOKA,
reHepaTop NOCTOSTHHOTO TOKa

IMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM

OBPA3OBATEJIbHOM ITPOTPAMMBI.

9 KJIACC
Kon [IpoBepsieMbie MpeAMETHBIC Pe3yIbTaThl OCBOCHHS OCHOBHOHM 00pa3oBaTeIbHON
MIPOBEPSIEMOTO MMPOTPaMMBI OCHOBHOTO 00IIIeT0 00pa3oBaHUsI
pe3ynbTaTa

1.1 HCIIOJIh30BaTh U3yUCHHBIC TIOHITHS

1.2 pasznuuaTh SBJICHUS 10 OMUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONIUX JTaHHOE (PU3UIECKOE SBIICHUE

1.3 pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (DM3UYECKUX SBJICHUI B OKPYXAIOIIEM MUPE,
B TOM 4YHCJIe (PU3NYECKUE SIBICHUS B IPUPOJIE, MPU STOM MEPEBOAUTH TPAKTUUECKYIO
3a/1ayy B Y4eOHYIO, BBIICATH CYIIECTBEHHBIC CBOWCTBa (NMPU3HAKU) (U3MUECKHX
SIBJIEHUH

1.4 OTIMCBIBATh M3yYEHHBIC CBOMCTBA TEJ U (PU3HUECKHE SABIICHUS, UCTIONB3Ys (PU3UYECKUE
BEJIMYWHBI, TIPU OINHUCAHWW TPABUIBHO  TPAaKTOBaTh (U3HYECKHUH  CMBICI
HCIOJIb3YEMbIX BETUYHMH, 0003HAYEHUS U eIUHUIIBI (PU3NUECKUX BEITUYHH, HAXOIUTh
(hopMyIibl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMU BEIUMYHMHAMH,
CTPOUTH rpaQUKU U3Y4YECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH

1.5 XapaKTepH30BaTh CBOMCTBAa TeJ, (PU3WYECKHE SBJICHHUS U MPOLIECCHI, HCIOJIB3YS
W3YYEeHHBIE 3aKOHBI, TPU D3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEeMAaTUYECKOE BBIPAKEHUE

1.6 OOBSACHATh (PU3UYECKHE MPOIECCHl M CBOICTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTyalluli  MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BBIBIATH  MPHUUYUHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2 - 3 TOTUYECKUX IIaroB C MOMOIIBIO 2
- 3 W3y4eHHBIX CBOWCTBA (DU3MUYECKUX SIBICHUH, (QHU3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH

1.7 pemath pacueTHbIe 3a7add (OmUparIIuecs Ha cuctemMy u3 2 - 3 ypaBHEHUH),

HCIIOJIb3Ys 3aKOHBI U (I)OpMy.]'IBI, CBA3BIBAIOIINC (pI/I3I/IHCCKI/IC BCJIIMYMHBI. HA OCHOBC
daHaJIn3a YCJIOBUS 3aJa4 3allMCbIBATh KPATKOC YCJIOBUC, BBIABJIAATHL HEAOCTAKOIINEC UJIU




M30BITOYHBIC JIaHHBIC, BHIOUPATh 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIC JUIS PEIICHHMS,
MPOBOJIUTh pacueThl M OLCHUBATh PCATUCTUYHOCTH IOJYYEHHOTO 3HAYCHUS
(bu3HUECKON BEITMUNHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEUIMTb IMPH TMOMOIIH (PHU3HUYECKUX
METO/IOB, HUCHOJIB3Yysl ~ ONMCAHME  MCCJIENOBAaHUS, BBIACHATH  IIPOBEPSIEMOE
MIPENIOJI0KEHUE, OLEHUBATh IPAaBWJIBHOCTb MOPsIKA MPOBENCHUS HCCIIECJOBAHMUS,
JIeJIaTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOJIIOIEHUH U OIBITOB

1.9

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUH WU (PU3NUECKUX CBOICTB
TEJI: CAMOCTOSITENIFHO COOMPATh YCTaHOBKY M3 M30BITOYHOrO Habopa 000pyaoBaHuUs,
OTHCHIBATh X0/ OTBITA U €T0 PE3YIbTaThl, (POPMYIUPOBATH BHIBOIbI

1.10

MIPOBOJUTH MPU HEOOXOJMMOCTH CEpHUIO0 NMPSMBIX U3MEPEHUH, ONperenss cpeaHee
3HaUEHUE H3MepsAeMON BelIMUYMHBI ((POKYCHOE paccTOsTHUE cOoOMparonieil JIMH3bI),
000CHOBBIBATH BHIOOP crtoco0a n3MepeHust (M3MEPUTEITLHOTO MPUO0pa)

111

MIPOBOJUTH UCCIIEJIOBAHUE 3aBUCUMOCTEH (PM3NYECKHX BEJIMYHH C HCIOJIb30BaHUEM
MpSIMBIX W3MEpPEHUM: IJIaHUPOBaTh HCCIEJOBAaHHE, CAMOCTOSTEIBHO COOMpPATh
YCTaHOBKY, (UKCUpPOBATh pE3YyJIbTaThl MOJYYEHHOW 3aBUCHUMOCTH (U3HUECKUX
BEJIMYMH B BUJIE TaONHII U TpadUKOB, JAeJIaTh BHIBOABI IO PE3yabTaTaM HCCIeI0BaHUS

1.12

MIPOBOJUTH KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEJIMYMH: IJIAHUPOBATh U3MEPEHNH,
coOuparh 5SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJHATH HM3MEPEHUS, CIEays
IIPEIIOKEHHOW WHCTPYKLUH, BBIYMCIATH 3HAUYCHUE BEIMYMHBI M AHAJIU3UPOBATH
IIOJIy4YEHHBIE PE3YJIbTAThl C Y4ETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUI

1.13

coOmoaTh TpaBWJia TEXHUKHA O€30MacHOCTH mNpHU padore ¢ JabopaTOPHBIM
000pyI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIC MPU3HAKU M3YYEHHBIX (DM3MUECKHUX MOJIENeH: MaTepuabHas
TOUYKa, aOCOJIOTHO TBEPJIOE TEJIO, TOYCUHBIM MCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
IJIaHeTapHask MO/JIENIb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO sIpa

1.15

XapaKTCPHU30BaATb IIPHUHIMUIIBL ,HCfICTBHH N3Y4YCHHBIX HpI/I60pOB N TCEXHUYCCKHUX
YCTpOﬁCTB C OHOpOﬁ Ha HUX OIIMCAHUA, UCII0JIb3Yyd 3HAHUA O CBOMCTBaX (bHBquCKI/IX
SIBJICHUH 1 HCO6XOI[I/IMBIC (bHSI/I‘leCKI/IC 3aKOHOMCPHOCTH

1.16

HCII0JIb30BAaTh CXEMbI 1 CXeMaTHUHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENbHBIX TPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPH PEIIeHUU yueOHO-
MPAKTUYECKUX 3a]1a4, ONITUYECKUE CXEMBI IS TIOCTPOCHUS U300paKeHHil B MJIOCKOM
3epKaje u coouparouieil 1nH3e

1.17

MPUBOJUTH MpUMEpPHl (HaXoAWTh HH(POPMALMIO O NpUMEpax) MPAKTHIECKOrO
WCIOJIb30BaHUs (DU3UYECKUX 3HAHUW B TOBCEAHEBHOW JKM3HH i OOECreueHHs
0€30MacHOCTH TMpu oOpalleHuu ¢ TpudopaMu U TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3/J0pPOBbS U COONIOJIGHHUS HOPM DKOJIOTMYECKOTO TOBEICHUS B

OKpYy’Karollen cpene

1.18

OCYIICCTBJIATH IMOUCK I/IH(l)OpMaI_II/II/I (I)I/ISI/I‘ICCKOFO COACPIKaHUA B CCTU I/IHTepHCT,
CaMOCTOATECIBHO (I)OpMyJII/Ipyﬂ MMOHUCKOBBIM 3a1poC, HaXOIUThL MMYyTU OHPCACICHUA
AOCTOBCPHOCTU HOJ'Iy‘ICHHOI\/'I I/IH(I)OpMaI_II/II/I Ha OCHOBE MMEIONIUXCS 3HAHUM H
JOIIOJIHHUTCIIBHBIX HCTOYHHUKOB

1.19

WCIOJIb30BAaTh MPH BHINOJHEHUH YU€OHBIX 33/1aHUI HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3NYEeCKOTO COJIepXKaHMS, CIPABOYHBIE MaTepHajbl, pecypchl ceTd VIHTepHeT;




BJIQJIETh NPUEMaMH KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYTI'yIO

1.20

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS! Ha OCHOBE MH(pOpMAUU
U3 HECKOJBKUX HCTOYHUKOB (PU3MUYECKOTO COACpXKaHMA, IMyOJIHMYHO MPEACTABIATH
pe3ynbTaThl IPOEKTHON WIIM UCCIEA0BATENBCKOMN NEATEIBHOCTH, [P 3TOM I'PaMOTHO
HCII0JIb30BAaTh W3YYEHHBIM MOHATUIHBIN amnmapar M3y4aeMmoro paszaena (U3UKU U
COIIPOBOXKJATh BBICTYIUICHHE IPE3CHTAIMENl ¢ y4eTOM OCOOEHHOCTEH ayquTOpuH
CBEpPCTHUKOB

1.21

IpU BBITIOJIHEHUH YYEOHBIX INPOEKTOB M HCCICJOBAHMH (PU3MUYECKHX IPOILECCOB
pacnpenensits 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTaBJICHHBIMU 33/1a4aMH,
CIEIUTh 34 BBINOJHEHHEM IUIaHA JEHUCTBMA M KOPPEKTHPOBATh €ro, aJeKBATHO
OIICHMBAaTh COOCTBEHHBIM BKJaJ B  JIEATEIbHOCTh TIPYMNIbI, BBICTPAUBATH
KOMMYHHMKATHBHOE B3aMO/ICHCTBHE, IPOSBIISAsL TOTOBHOCTh pa3peliaTb KOH(PIUKTHI

9 KJIACC

INPOBEPAEMBIE 2JIEMEHTBI COAEP) KAHUA.

Kon
pasnena

QJICMCHTAa

Kon [IpoBepsieMble 3IIEMEHTHI COIepKaHUs

8

MEXAHUYECKUE ABJIEHUA

8.1 Mexannueckoe aBrxeHne. MarepuanbHas Touka. Cucrema orcuera

8.2 OTHOCHUTEIHLHOCTh MEXAaHHYECKOTO ABIDKEHUS

8.3 PaBHOMEpHOE PSIMOIMHEWHOE IBH)KEHUE

8.4 HepaBHomepHOoe mpsimMonuHeiHoe aBikeHue. CpeaHsisi U MTHOBEHHAs
CKOPOCTH TeJla MPU HEPaBHOMEPHOM JIBHKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE JBUKEHUE
8.6 CBobOoauoe nagenne. OnblTel [ anuies
8.7 PaBHOMepHOE nBIKEHUE 10 OKpYX)HOCTH. [lepuon u yactora oOpareHus.

JIuneiiHasa u yriioBasg CKOpOCTH. I_[eHTpOCTpeMI/ITCJ'IBHOG YCKOPECHUC

8.8 [TepBeiii 3akoH HproToHa

8.9 Bropoii 3akon HetoToHa
8.10 Tpernii 3akoH HeroTona

8.11 [IpuHIMI cynepno3uuu CUil

8.12 Cuna ynpyrocrtu. 3akoH ['yka

8.13 Cuna TpeHus: cujia TPEHUS CKOJIBKEHUSI, CHJIa TPEHUs TIOKOS, Pyrue BUIbI
TPEHUs

8.14 Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHMA. Y CKOpeHHe CBOOOJIHOIO




najacHus

8.15

JBwxenne tianer Bokpyr Comnuna. IlepBas kocmuyeckas CKOpPOCTb.
HesecomocTs u nieperpysku

8.16

PaBHOBecue maTepuanbHON TOUKU. AOCOJIFOTHO TBEPOE TENIO

8.17

PaBHOBECHE TBEpIOro Teina € 3aKpEIUIEHHOM OChHO BpalleHus. MOMEHT
cuisl. LleHTp TsKeCcTH

8.18

Nmnynec tena. M3menenne umimyibca. UIMmynsc cuiibl

8.19

3aKOH COXpaHEHUsI UMITYJIbCa

8.20

PeakTtuBHOE nBMKEHNUE

8.21

Mexannueckast paboTa ¥ MOIIIHOCTb

8.22

Pabora cun tskecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUU U pabOThI

8.23

[TorenumanpHast 3HEPTUS TENa, NOAHATOTO HAJl MOBEPXHOCTHIO 3eMIIU

8.24

[ToTeHnmanpHass SHEPTUs CKATON NPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU

8.26

3aKOH COXpaHEHUs] MEXaHUYECKON YHEPTUH

8.27

[IpakTuueckue paboOTHI:

OmnpeneneHne cpeHEHd CKOPOCTH CKOJBKEHUS OpycKa WM JBWKCHUS
[IapuKa 1o HaKJIOHHOM TIOCKOCTH.

OmnpeneneHne YCKOpPEHHs Tella MPH PAaBHOYCKOPEHHOM JBW)KCHUU IO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU

IIPY PAaBHOYCKOPEHHOM JIBIKCHHUU 0€3 Ha4aIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHHH 0€3
HAYaJIBHON CKOPOCTH TIYTH OTHOCSTCS KakK psIl HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CWJIBI TPEHHSI CKOJBXKCHUS OT  CHIIBI
HOPMAJILHOTO JIaBJICHHSL.

Omnpenenenre kodhhuIueHTa TPEHUS CKOJIBKCHUSL.

Omnpenenenue KeCTKOCTU MPYKUHBI.

Omnpenenenue paboOThl CUIIBI TPEHUSI TIPYU PABHOMEPHOM JIBIKEHUH Tella MO
TOPU30HTAIBHOM TOBEPXHOCTH.

Onpenenenue pabOThl CUJTBI  YOPYTOCTH TpPU TMOABEME Tpy3a C
UCTOJIb30BaHUEM HETOIBUKHOTO U TIOJIBUKHOTO OJIOKOB

8.28

dusnyeckue SBJICHUS B npupoaec: NpujMBbl U OTIIMBBI, IBMKCHHUC IIJIAHET
ConHeuHoOM CHUCTCMBbI, PCAKTUBHOC IBUKCHUC KUBBIX OPTraHN3MOB

8.29

TexHuyeckne ycTpoucTBa: CIuAOMETP, JaTYMKH TI0J0XKEHH, PACCTOSTHUSA U
YCKOPEHHUSI, PAKETHI

MEXAHUWYECKHUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarensHoe JABHOKCHHC. OcHOBHEBIE XapaKTCPpUCTUKHA KOJICOAHUI:
nepuona, 4aCctoTa, aMIlIuTyaa




9.2

MareMaTtnueckuii U IPYKUHHBIA MasTHUKU. [IpeBpaleHre sHEpruu mnpu
K0J1€0aTeIbHOM JIBIKCHUN

9.3

3aryxaromue konebanus. BeiHykneHHbIe KoneOanus. Pezonanc

9.4

Mexanudeckue BoJHBL. CBOMCTBA MeXaHMYECKHX BOJIH. [IpoposibHbIe M
MOIEpeYHbIe BOJHBI. JlJIMHA BOJHBI M CKOPOCTh €€ PACHPOCTPAHEHUS.
MexaHn4eCcKre BOJHBI B TBEPJIOM TEJIE, CEHCMUYECKHE BOJIHBI

9.5

3ByK. 'poMKOCTB U BbIcOTa 3ByKa. OTpa’keHHE 3ByKa

9.6

WnudpasByk u ynbTpa3sByk

9.7

[IpakTueckue pabOTHI:

Ornpezenenre 4acTOTH U MIEpUoia KoJeOaHM MaTeMaTUUeCKOT0 MasTHUKA.
Ompenenenre 4aCTOTHI U IEPHOIa KOJICOaHUH MPY>KMHHOTO MasiTHUKA
HccnenoBanue 3aBUCUMOCTH TEepUoa KOJEOAHHM MOJABEIICHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOaHU MPYKHHHOTO MasTHHKA
OT Macchl Tpy3a.

[IpoBepka HE3aBHCHUMOCTH TIEpHOJa KOJEOaHWI Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Tpy3a U KECTKOCTH MPYXKHHBI. 3MepeHune ycKopeHHst
CBOOOIHOTO ITaCHUA

9.8

®dusndeckue SBICHUS B MPUPOJC: BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHHE, CECMUYECKUE BOJTHBI, I[yHAMH, 9XO

9.9

Texnuyeckue ycTpoiicTBa: 9X0JIOT, UCMOJIB30BaHUE YIbTPa3ByKa B OBITY U
TEXHUKE

10 OJIEKTPOMATHUTHOE T1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
10.1 DJIEKTPOMAarHuTHOE  ToJie.  DJIGKTpOMarHuTHble  BOJIHBL.  CBOiCTBa
ANIEKTPOMArHUTHBIX BOJIH
10.2 [Ixaya 371eKTpOMarHUTHBIX BOJIH
10.3 DnieKTpoMarHuTHas npupoja csera. CkopocTh cBeta. BoJiHOBBIE CBOMCTBA
cBeTa
10.4 [IpakTrueckue paboOTHI:
N3ydyeHne CBOWCTB SIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOHIIBHOTO
TenedoHa
10.5 dusnueckue SBICHHUS B NMpHUpPoOJE: OMOJOrMYecKoe AECUCTBUE BUIMMOTO,
yIAbTPaHOIETOBOIO U PEHTT€HOBCKOTO M3ITy4eHUN
10.6 TexHuueckue ycTpoHCTBa: MCHOJIb30BAHUE SIEKTPOMArHUTHBIX BOJIH JUIS
COTOBOM CBSI3U
11 CBETOBBIE SABJIEHUA
111 JlygeBas monens cBeta. MicTouHukn cBeta
11.2 [IpsimosmHENHOE pacpoCTpaHEHUE CBETA
11.3 Otpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaKeHHs CBETa




11.4 [Ipenomiienne cBera. 3akoH TMpesnomiieHusi cBera. [lojiHOe BHYTpeHHEe
OTpa’KeHHE CBETa

11.5 JIunza. Xox tyden B JIMH3E

11.6 OnTudeckas cucrema goToanmapara, MUKPOCKOIIA B TEJICCKOIIa

11.7 I'ma3 kak ontuyeckas cucreMa. ban30pykoCTh U 1adTbHO30PKOCTh

11.8 Paznoxxenne Oenoro cBera B crnekTp. Ombitel HetoroHa. CroxeHwue
CHEKTPaNIbHBIX I[BETOB. [lucnepcus ceera

11.9 [IpakTnueckue pabOThI:
HccnenoBanue 3aBHCHMOCTH yIila OTPaXEHHUS CBETOBOTO JIyda OT yIJia
TaICHHSL.
N3yueHne xapakTepucTHK H300paKeHHS IPEAMETa B ITIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH yIJia MPEJOMIICHHS CBETOBOTO JIyda OT yIiia
MaJieHusl Ha TpaHuIle "BO3IyX - CTEKIIO".
[Tony4yenue n300pakeHUI C MOMOIIBI0 COOMPAOIICH JTUH3HI.
Omnpenenenre GOKYCHOTO PAaCcCTOSHUS W ONTUYECKOW CHIIBI COOMpPArOIICH
JTUH3BI.
OMBITH IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
ONBITHl 10 BOCHPHUATHIO IIBETa MPEIAMETOB MPH HMX HAOIIOJACHUU dYepes
LBETOBbIE (PUITBTPHI

11.10 ®dusnueckue sBieHus B nipupoje: 3atmenus Cosnna u JIyHbI, 11BeTa Te,
ONITHYECKHE sIBJICHUS B aTMOc(epe (IBeT Heba, pedpakiius, paayra, MUPaK)

11.11 Texnudeckre yCTpOWCTBAa: OYKH, MEPHUCKOI, (oToammapar, ONTUYECKHUE
CBETOBO/IBI

12 KBAHTOBBLIE SIBJIEHU A

12.1 OmnbiTel Pe3epdopaa u mianeTapHast Mojienb atoma. Mojenb aroma bopa

12.2 Hcnyckanue u norjomeHue ceeta atomom. KBanTsl. JInHeiyaTbie CieKTphI

12.3 PannoaktuBHOCTH. Anb(a-, 6eTa- U raMma-u3TydeHUs

12.4 Crpoenue aToMHOT0 siipa. HykinoHHas Moaens aToMHOTO sijipa. M3oTombl

12.5 PannoaxTtuBHbie mpeBparnienus. [lepro nomypacmaaa aTOMHBIX sifiep

12.6 SnepHble peakiyy. 3aKOHbBI COXPAHEHUS 3apSAJ0BOIO U MACCOBOTO YHCET

12.7 DHeprus CBS3U aTOMHBIX siiep. CBsI3b MacChl ¥ SHEPTUU

12.8 Peakuuu cunTesa u aenenus suep. Mcrounnku sHepruu ColiHIA U 3BE3]T

12.9 Snepnas sHepreTuka. J[elicTBUE paJMOAKTUBHBIX HM3ITYYCHHH Ha >KUBBIE
OpTraHU3MbI

12.10 [IpakTudeckue pabOTHI:
Habmtoienne CrIomHbIX U JIMHEWYAThIX CIEKTPOB U3ITy4eHUSI.
HccnenoBanue TpekoB: H3MEPEHUE YHEPTUU YACTHUIIBI TIO TOPMO3HOMY MTYTH
(mo potorpadusim).
N3mepenue pagnoakTuBHOTO (poHA




12.11 dusnueckue SBICHUS B NPUPOJIE: €CTECTBEHHBIN pPagHMOaKTHUBHBIN (OH,
KOCMUYECKHUE JIy4d, PaJMOaKTUBHOE H3JIyd€HUE IPUPOJHBIX MUHEPAJIOB,
JeMCTBUE paAMOAKTUBHBIX U3JIy4YEHUI Ha OPraHU3M YeJIOBEKa

12.12 TexHuueckre yCTpOMCTBA: CIIEKTPOCKOIL, WHIMBHUIYAJIBHBIA JO3UMETP,
kamepa Buiibcona

HPOBEPHEMLI]% TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHOU ITPOT'PAMMBI U ITPOBEPSEMBIE JIEMEHTbBI COJAEPKXAHU S
10 xJiaacca.

I[anm,le Tpeﬁona}mﬂ K pe3yJbTaTaM 0CBOCHUS OCHOBHOM

o0pa3oBaTe/IbHON NPOTrPaAMMBbI U 3J1eMEHThI CO/iep:KaHus 7-9 KJIaccoB MOBTOPHO U3y4alOTCs B
kypce 10 kiacca, mo3TOMy HCHOJIb3YIOTCHA KoaupukaTops! 7,8,9 kiiaccos.

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O NTPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

. ®dwusuka: 7-i kiacc: 6a30BbIl YpOBeHb: yueOHUK, 7 kiacc/ [lepprmkun U.M., NBanos
A.N., AxumonepHoe o6miecTBo «M3marensctBo «lIpocBenenne»

. ®dwusuka: 8-if kiacc: 6a30BbIN ypOBEHb: yueOHUK, 8 kimacc/ [lepoimkun 1. M., NBano
A. ., AxitnonepHoe o6mectBo «M3narenscTBo «IIpocBemenne»

. ®dwusuka: 9-i kacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kimacce/ [lepwimkun 1. M., ['yrHUK

E. M., lBanoB A. U., [TerpoBa M. A., AkuronepHoe o6mectBo «M3marensctBo «IIpocBemenney
METOIUYECKHUE MATEPUAJIBI 1JISA YYUTEJIA
7 KJIIACC
Jlykammk B.M. C6opHuK BopocoB u 3ama4 1o ¢pusuke. 7-9 k. — M.: IIpocsemenue, 2010. —192c.
8 KVIACC
Jlykammk B.M. CoopHUK BOpoCcOB | 3a1a4 1o ¢pusuke. 7-9 ki — M.: IIpocsemenue, 2010. —192c.
Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSATEIBHBIC M KOHTPOJIbHBIC PA0OTHI. —5-¢ U3/IaHue,-
M.UJIEKCA, 2013.
«KoHTponsHO-u3MepuTenbHbie Matepuansl. dusuka. 7 kinace/Coct. H.U. 3opun. — 2-e u3n.,nepepad. —
M.:BAKO, 2013.
Mapon A.E. ®usuka. 7 kiacc: yaebHo-metonudeckoe nocooue/ A.E. Mapon.- M.: [Ipoda, 2011.- 123c.:
9-10 KJIACCBI
Jlykamuk B.U. COopHuUK BomipocoB u 3a1a4 1o ¢usuke. 7-9 ki. — M.: [Ipocsemenue, 2010. —192c.
Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0OTHL. —5-€ U3aHHeE,-
M.UJIEKCA, 2013.
«KoHTponpHO-u3MepuTenbHbie Matepuansl. @usuka. 7 knacc/Coct. H.W. 3opuH. — 2-e u3n.,nepepad. —
M.:BAKO, 2013.
Mapon A.E. ®usuka. 7 kiacc: yaebHo-Metoaudeckoe nocooue/ A.E. Mapon.- M.: [Ipoda, 2011.- 123c.:

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KJIACC
e bubnuoreka — Bcé mo mpenmety «Pusnkay. — Pexxum nocrymna:http://www.proshkolu.ru
e BuzaeoomnsiTel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

e Enunas xomurekuus 1u@poBbIX 00pa3oBaTesbHBIX pecypcoB. — Pexxum mocrtyma: http://school-
collection.edu.ru



http://fizika-class.narod.ru/

WuTtepecHble MaTepHaibl K ypokaM (U3MKH 10 TEMaM; TECThI [0 TeMaM; HarJIsIHbIC TI0COOUs K
ypokam.— Pexxum noctyma: http://class-fizika.narod.ru

Lludporsie oOpa3zoBareibHbIe pecypchbl. — Pexxum nocrtyna: http://www.openclass.ru
DnekTpoHHbIC YueOHUKH 110 pusuke. — Pexxum gocryma: http://www.fizika.ru

8 KJIACC
bubnunoreka — Bcé mo npeamery «®@usukay. — Pexxum nocryma: http://www.proshkolu.ru
BupeoonsiThl Ha ypokax. — Pexxum mocryna: http://fizika-class.narod.ru
Enunas koyuieknust mudpoBhIX 00pa3oBaTelbHBIX pecypcoB. — Pexxum mocryma: http://school-
collection.edu.ru
WHTepecHble MaTepHalbl K ypokaM (HM3HMKH 110 TEMaM; TECThI [0 TeEMaM; HATJSIHBIE TOCOOHS K
ypokam. — Pesxxum noctyna: http://class-fizika.narod.ru
Hudpossle oOpa3oBarenpHble pecypchl. — Pexxum gocryma:  http://www.openclass.ru
DrekTpoHHbIe yUeOHHUKH 10 pusuke. — Pexxum mocryma: http://www.fizika.ru
9-10 KJIACCBI

e BueoonsiTel Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru

e Enunas xoyuteknus UQPOBBIX 00pa30BaTeNbHBIX pecypcoB. — Pexum noctyma: http://school-
collection.edu.ru

e lHTepecHble MaTepuasl K ypokaM (pU3HMKH 110 TeMaM; TECThI 10 TeMaM; HarllsIHbIe MOCOOUs K
ypokam. — Pexxum moctyna: http://class-fizika.narod.ru

e [ludpossie oOpa3oBaTenbHbIC pecypcehl. — Peskum noctyma: http://www.openclass.ru

e DJICKTpOHHBIE yueOHUKH 110 (usnke. — Peskum pocryma: http://www.fizika.ru

e Jlucrannmonnas 1ukoma Ne368  http://moodle.dist-368.ru/  OtkpeiTeiidi  kiacc. CereBoe
obpasoBatenbHOE coobrecTBo. http://www.openclass.ru/node/109715

e Enunas KOJUTCKIIUS UPPOBBIX 00pa3oBaTebHBIX pecypcoB.
http://schoolcollection.edu.ru/catalog/

e denepanbHbIi HEHTp HHPOPMAITHOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/

e Uurepuer ypok. http://interneturok.ru/ru/school/physics/

e ["azera «1 centsiOpsi» marepuaisl 1o ¢usuke. http://archive.1september.ru/fiz

e AnmManuu pusndeckux o0bekToB. http://physics.nad.ru/

e JXXusas pusuka: obyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

e dwusuka.ru. http:// www.fizika.ru/
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