Padouasi nporpamma no ¢gusuke ajs /-9-X KJaccoB

IHosicHUTEABbHAA 3aIIMCKA

Pabouast mporpamma 1o (u3uKe Ha YpOBEHb OCHOBHOT'O O0IIEr0 00pa3oBaHusl [ist
obyuatomuxcst 7-9-x kimaccoB MBOY «Cpennsis o6meoOpa3oBarenbHas mkoa Ne 125
pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMU:

e @epnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 o6pazoBanuu B Poccuiickoit
Denepaununy;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepKaeHUN
(benepaabHOro TOCYAapCTBEHHOTO0 00pPa30BaTEIbHOTO CTaHIapTa OCHOBHOTO
o01rero oOpa3oBaHUsY,

e mnpukaza MunmnpocemieHus ot 18.05.2023 Ne 370 «O06 yrBepkaeHuu ¢eaeparbHOR
00pa3oBaTeNbHON MPOrPaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUs,

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsaka
OpraHu3alluK U OCYIIECTBIICHHS 00Pa30BaTEIBHON NEATEILHOCTH 110 OCHOBHBIM
0011e00pa30BaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOTPaMMaM
HAYaIBHOTO 00IIETr0, OCHOBHOTO OOIIEro M CPEeTHEro 00IIero o0pa3oBaHus»;

e KOHIENINYU IpenoaBanus yueOHoro mpeamera «Duznukay;

e CII2.4.3648-20 «CanuTtapHO-3MHUIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3alusIM
BOCIIUTAHMS U O0YYCHHUS, OTABIXA U O3[JOPOBIICHUS ACTEH M MOJIOJICKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOPMaTUBBI U TPEOOBaHUS K 00ECIIEUCHHIO
6e3omacHocTH U (M) O€3BPEAHOCTH TS YeoBeKa (PaKTOPOB CPe/Ibl OOUTAHUSY,
YTBEP)KJCHHBIX TOCTAHOBJIEHHUEM IJIaBHOTO caHUuTapHoro Bpaya ot 28.01.2021 Ne
2;

e yueOHOro MmjiaHa OCHOBHOI'O OOIIEro o0pa3oBaHMsl, yTBEPKICHHOTO IPUKA30M
MBOY «Cpennsis obmeodpazoBatenpHas mkona Ne 12 ot 31.08.2023 Ne 175 «O6
YTBEP)KJIEHUHM OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro
00pa3zoBaHUsY;

e (enepanbHOil paboueil mporpamMmsl 0 ydeOHOMY npenMeTy «DU3uKay.

Pabouas nporpamma opreHTHpOBaHa Ha L[€€BbIE IPUOPUTETHI, CHOPMYIHPOBAHHbBIE B
¢benepanbHO paboyeil mporpaMMe BOCIIUTaHUS U B paboueit mporpamme Bocnutanus MbOY
«Cpennsist obmeoopazoBareabHas mkoiaa Ne 12y.

[IporpamMma no pu3uke Ha ypoBHE OCHOBHOT'O OOIIIET0 00pa30BaHusl COCTAaB/IEeHA HA OCHOBE
MOJIOKEHUN U TpeOOBaHUH K pe3ylbTaTaM OCBOEHHS Ha 6a30BOM YpPOBHE OCHOBHOM
oOpazoBarenbHO# TTporpammsl, npeAcTaBieHHBIX B PI'OC OO0, a Takxke ¢ yueToM
benepanbHOl paboyei mporpaMMbl BociuTanus 1 KoHuenum npenogaBanus ya4eOHOro
npeamera «Pusukar.

CopepxaHue MporpaMMsl Mo (HU3MKe HApaBiIeHO HA (OPMUPOBAHUE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH O0YYaIOLINXCS M OPraHU3aLuUI0 U3y4eHHs (PU3UKU Ha JIeITeTbHOCTHON OCHOBE.
B mporpamme 1o ¢pu3uke yuuThIBarOTCsl BO3SMOYKHOCTH y4e€OHOTO MpeIMETa B peaau3alun
tpeboBanuit ®I'OC OO0 k mIaHUpPyeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM pe3yIbTaTaM



00y4eHUsl, a TAK)Ke MEKIPEIMETHBIC CBS3H €CTECTBEHHO-HAYYHBIX YIEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMsl.

[TporpamMma o gu3uke ycTaHaBIUBAET paclpeieicHHe YIeOHOro MaTepraa o rojam
o0yuenus (110 Kiaccam), IpeaaracT MIPUMEPHYIO IOCIEI0BATEILHOCTD U3YUCHHS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO CONCPIKAHUS U yUETEe BO3PACTHBIX
0COOEHHOCTEH 00yJarOIITIXCS.

[Tporpamma no ¢usuke pa3paboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOM IIOMOIIH YUYUTEIIO B
co3/1aHuu paboudel mporpaMMel 10 y4eOHOMY MTPEIMETY.

®du3uKa SBISETCS CUCTEMOOOPA3yIOIIUM Uil €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MIPOIIECCOB U SIBJICHUHN, H3y4aeMbIX XUMHEH,
Ouosoruei, actpoHomMuel U GU3NYECKOi reorpaduei!, BHOCUT BKJIaJ B €CTECTBEHHO-
HAYYHYIO KapTUHY MHUPA, IPEJI0CTABIsAeT Hanboiee sicHble 00pa3iibl MIPUMEHEHUSI HAYIHOTO
METO/1a TIO3HaHMUsI, TO €CTh CII0C00a MOJIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Oj1Ha W3 TJIaBHBIX 33724 (PU3UYECKOro 00pa30BaHuUs B CTPYKTYpE OOIIEro 00pa3oBaHUs
COCTOHT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH U MHTEpEca K HayKe y
o0yJaromuxcs.

Wzyuenne pusukn Ha 6a30BOM ypOBHE IPEATIONIATaeT OBJIAJACHUE CISIYIOIIUMU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOLIUMHI €CTeCTBEHHO-HAYYHYIO TPAMOTHOCTb!

e HAY4YHO OOBSACHATH SIBJICHUS,

e OICHHMBATH U IIOHUMATh 0COOCHHOCTU Hay4YHOT'O UCCJICAOBAHMA,

e HHTCPIPETUPOBATH JAHHBIC U HCIIOJIb30BATh HAYYHBIC TOKA3aTCIILCTBA JJIS
IMMOJIYYCHH A BBIBOIOB.

Lenu n3zyyenns GpuU3MKU HA YpOBHE OCHOBHOTO 0011er0 00pa30BaHUs ONpe/ieseHbl B
Konnenmuu npenogaBanus yaeOHoro npeamera «dusnka» B 00pa30BaTeIbHBIX
opranuzanusax Poccuiickoit denepanuy, peaau3yonmx 0CHOBHbIE 00111e00pa3oBaTeIbHbIE
MPOTrpaMMBbl, YTBEPKAEHHOU permieHneM Kosuiernn MuHHCTEpCTBA TPOCBEILICHUS
Poccuiickoit ®eneparuu (mporokon ot 3 gexadps 2019 roxa Ne [TK4BH).

Hean usyyenus Ppusuku:

mpuoOpeTeHne HHTEepeca U CTPEMIICHUS 00yJaIONIUXCs K HAYYHOMY U3YYSHHIO
MIPUPOJIBI, PA3BUTHE UX UHTEJUICKTYAJIbHBIX M TBOPUYECKUX CITOCOOHOCTEH;
pa3BUTHE MIPEJICTABICHUN 0 HAYYHOM METOJe MO3HaHUs U (P OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dhopMUpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK Pe3yabTaTa U3yUeHHS] OCHOB
CTPOCHHUsSI MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

(hopMUpOBaHHE TIPEICTABICHHUN O pOoJId (DU3HUKU TS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHA U TEXHOJIOTHIA;

pa3BUTHE MIPEJICTABICHUI O BO3MOXHBIX cdepax Oyayrieid mpodeccnoHanbHOM
JIeATeTLHOCTH, CBI3aHHOU ¢ (DU3UKOM, TOATOTOBKA K JaTbHEHIIIEMYy 00yUEHHUIO B
ATOM HaIlpaBJICHUMU.



JlocTukeHue 3TUX LeNei MporpaMMsbl o (GU3HKE Ha YpOBHE OCHOBHOTO O0ILIEro
o0pa3zoBaHMs 00eCIEUNBACTCS PEIICHHEM CIICAYIOUINX 3aa4:

e MpHOOpPETeHHE 3HAHU O JUCKPETHOM CTPOSHHUH BEUIECTBA, O MEXaHHMUYECKHX,
TETIJIOBBIX, JIEKTPUYECKIX, MATHUTHBIX ¥ KBAaHTOBBIX SIBICHHSIX;

e TMpHOOpETeHHE YMEHHUI OMHUCHIBATD U OOBACHATH (PU3HMUECKUE SBICHHS C
UCTIOJIb30BaHUEM OTYUYCHHBIX 3HAHUH;

e OCBOEHHE METOJIOB PELICHHSI MPOCTEHIINX PACUCTHBIX 3a/1a4 C UCIIOIb30BaHHEM
Gu3HYeCKUX MOJIeNIeH, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUI HAOIIONATH MPUPOIHBIC SBICHUS U BBITOIHATH OIBITHI,
71a00paTOpHbIE PAOOTHI U AKCIIEPUMEHTAIBHBIC HCCIIEIOBAHUS C MCIIOIb30BaHHEM
U3MEPUTENBHBIX TIPUOOPOB,;

e OCBOCHHE ITPUEMOB paboThI ¢ HHopManuei GU3NIECKOro CopepKaHus, BKIIIOYas
UH(POPMALIHIO O COBPEMEHHBIX JOCTIKECHHUSIX (PU3UKH, aHAIN3 U KPUTUIECKOE
OlLICHMBaHHE NH(OpPMAINH;

e 3HAKOMCTBO cO c(hepamu npodecCHOHATBHOU IEATETLHOCTH, CBA3aHHBIMHU C
(HU3HUKOH, U COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha JOCTHIKEHUSIX
¢duznyecKoil HayKu.

Ha usyuenne dusnku (6a30BbIii ypOBEHB) HA YPOBHE OCHOBHOT'O 00IIEr0 0Opa3oBaHust
otBoauTcs 238 yacoB: B 7-M kitacce — 68 yacos (2 vaca B Hezienio), B 8-M kitacce — 68 yacos
(2 yaca B Hemeno), B 9-M kimacce — 102 gaca (3 yaca B HeIeIo).

[Ipennaraemslii B mporpamme 1o ¢pu3uke rnepeueHs 1a00paTOpHbIX PadOT U OMBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, YIUTENb AeJlacT BEIOOp MpoBeIeHHs Ja00paTOPHBIX padoT U
OIIBITOB C YYETOM MHJUBUAYAbHBIX OCOOCHHOCTEN 00yJarouuXxcs, CIIUCKa
SKCIIEPUMEHTAJIbHBIX 3aJJaHH, ITpe/ijlaraéMblX B paMKaX OCHOBHOI'O TOCYJapCTBEHHOTO
9K3aMeHa 1o GU3HKe.

I[J'ISI peaJ'II/ISaHI/II/I HpOFpaMMBI I/ICHOJ'IB?:YIOTCFI y‘~I€6HI/IKI/I, }IOHYHICHHI)IG K UCITIOJIB30BAHUTO
MIPH pean3alii UMEIOIUX TOCYAAPCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTPaAMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOT'O OOIIIET0, CPEeIHEro 00IIero 00pa3oBaHus OpTaHU3aUSIMH,
OCYIIECTBISIONIMHU 00pa30BaTEIbHYIO NEATENbHOCTh, MPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

dusuka: 7-i kiaacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [Tepbimkun U.M.,
WBanoB A.U., Axunoneproe o6mectBo «M3natenbctBo "[Ipocsenienue’»,
dusuka: 8-if kiacc: 6a30BbIil ypoBeHb: yueOHUK, 8 kinacc/ [Tepbimkun . M.,
WBanoB A. U., Akiinonepuoe obmiectBo «M3natenscrBo "[IpocBemienue’»,
du3suka: 9-if kaacc: 6a30BbIi ypoBeHb: yueOHUK, 9 knacc/ [lepbimkun M. M.,
I'yrauk E. M., UBanos A. 1., IlerpoBa M. A., AKinonepHoe o0111ecTBo
«M3natenscTBO "[Ipocsemnienue»,

o <.>

3J'ICKTpOHHBIe 06pa3OBaTeJ'ILHBIC PECYPChI, JOMYIICHHBIC K UCITIOJIB30BAHUTIO IIPpHU pCaIn3aliuu
HMCIOIUX I'OCYJAPCTBEHHYIO AKKPCAUTALIUIO 06p330BaTeJ'IBHI)IX mporpamMm Ha4ajJlbHOI'O

00111er0, OCHOBHOT'O OOIIETr0, CpeAHEro 00Iero oopazoBaHus MpukazoM MHUHIIPOCBEIIEHUS
ot 04.10.2023 Ne 738:

o ®usuka, 7 knacc, PI'AOY IO «Akanemuss Munnpocsemienus Poccumny,



o ®usmka, 8 kimace, PI'AOY JII1IO «Akanemuss Munmnpocemierus Poccuny;
e ®msuka, 9 kacc, PI'AOY IO «Akanemuss Munnpocsermienus Poccumny,
s <, >

Coaep:kanue y4eOHOro npeamMera

[-H KJIace
Pa3nes 1. ®dusuka u ee posib B NO3HAHUHN OKPY’KAIOIIEro MUpa.

®u3nka — Hayka o npupoze. SABnenus npupoasl. PU3ndecKue sSBICHUs. MEXaHUYECKUE,
TEIUIOBbIE, SJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

dusnueckue BenuuuHbL. M3mepenne ¢puznyecknx BenuunH. Ouznyeckue mpuOopsl.
[TorpemHocTs U3MepeHnii. MexxyHapoHas CUCTEMA €IUHMUII.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKU U3Y4alOT Mpupoay. EcTrecTBeHHO-HAY4HBII
METO/I MO3HAHUs: HaOII0CHUE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIJBUKEHUE TUIIOTE3,
SKCIIEPUMEHT 10 MPOBEPKE TUIO0TE3, 00BsICHEHUE HAOII0AaeMoro siBjeHus. Onucanue
(U3HYECKUX SBICHHUNA C TIOMOIIBIO MOJICIICH.

JdeMoHcTpanum.

1. Mexanuueckue, TEIUIOBbIE, 3JIEKTPUUYECKHE, MArHUTHBIE, CBETOBBIE SIBICHUS.
2. ®uznyeckne TpuOOPHI U MPOIeaypa MPSMBIX H3MEPEHUH aHAJIOTOBBIM U IIH(PPOBBHIM
npubopoMm.

JlaGopaTopHbie paGoThI U ONBITHI.

Onpenenenre HEeHbl JeJIeHUs MIKalIbl K3MEPUTEIBLHOTO MPHOOpA.

N3mepenne paccTOSHUMN.

N3mepenue o0beMa KUAKOCTU U TBEPJOTO TENA.

Omnpenenenne pa3mMepoB MaJbIX TEIN.

I/I3MepeHI/I€ TEMIICPATYPHBI TP TOMOIIHN JKUAKOCTHOI'O TCPMOMETPA U AaTYHNKaA
TEMIIEPATYPHI.

6. IIpoBeneHne MccaenOBaHMS MO MMPOBEPKE THUITOTE3BI: JATHHOCTH MOJIETa MIapuKa,
NYIIEHHOTO0 TOPU30HTAIBHO, TeM 00JIbIle, YeM OOJIbIlie BBICOTA MYCKa.

agrONE

Pa3nen 2. llepBoHayanbHble CBeIeHHS 0 CTPOEHHHU BelleCTBA.

CTpOCHI/IC BCIICCTBA. aTOMBI M MOJICKYJIbI, UX Pa3MEPhI. OHBITLI, JOKa3bIBArOIIHEC
JAUCKPETHOC CTPOCHUC BCUICCTBA.

JIBr>keHue yacTull BeniecTBa. CBs3b CKOPOCTH ABUKEHUS YaCTHI] C TEMIIEPATYPOH.
BbpoynoBckoe nBmxkenue, nuddysus. BzanmoeiicTBre yacTHIl BENIECTBA: NMPUTHKEHNE U
OTTAJIKUBaHHUE.



ArperaTHble COCTOSIHMSI BEILIECTBA. CTPOCHUE ra30B, JKUJKOCTEH U TBEPIBIX
(kpucTaiumyeckux) Tei. B3auMocBsi3b MEX/y CBOHCTBaMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BO/JIBI.

JdeMoHcTpanum.

1. HaGmronenre OpOyHOBCKOTO IBHYKCHHS.

2. Habmonenune nuddysun.

3. HaOmronenue siBICHUH, 00BACHIIONIUXCS MIPUTSHKEHUEM HIIA OTTAIKUBAHHUEM
YaCTUII BEIIECTBA.

JlaGopaTopHble paGoThI U ONBITHI.

1. Ouenka tuaMeTpa aToMa METOAOM psiioB (¢ ucmoib3oBanueM hororpaduii).
2. OnbIThI 110 HAOJIOJICHUIO TEIJIOBOIO PACIIUPEHUS Ta30B.
3. OmbITHI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSHKEHUSI.

Paznen 3. /IBu:keHne 1 B3auMoaeiicTBHeE TeJl.

MexaHu4ecKkoe JABHMIKCHUC. PaBHOMepHOS W HCPAaBHOMCPHOC JIBHIKCHHC. CKOpOCTL. CpeI[HHH
CKOpPOCTH TP HEPABHOMCPHOM ABHUKCHUMU. Pacuer IIyTU U BpCMCHU IBUKCHUS.

SIBnenue nHepuuu. 3aKOoH HHEpLUUU. B3aumoeiicTBue Tea Kak IpUuuHa U3MEHEHUS
CKOpPOCTH JIBUKEHUS Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocTh BemecTBa. CBs3b
TUIOTHOCTH € KOJTMYECTBOM MOJIEKYJ B €JMHUIIE 00beMa BEIECTBA.

Cuna xak XxapakTepUCTHKa B3auMoaencTBus Ten. Cuita ynpyroctu u 3akoH ['yka. M3mepenne
CHJIBI C ITIOMOIIBIO0 TUHAMOMETPA. SIBJIeHUE TATOTEHUS U cuila TshkecTH. Cuiia TSHKECTH Ha
IOpyrux ruiaserax. Bec tena. HeBecomocTs. CoxkeHue cuil, HallpaBJIEHHBIX 110 OAHON
npsimoid. PaBHoaelicTBytommast cui. Cuna TpeHust. TpeHne CKOJIbKEHUS! U TPEHUE MOKOSI.
Tpenue B IpUpOAE U TEXHUKE.

JdeMoHcTpanum.

Habmronenne MexaHHYeCKOTO JABMKEHUS Tea.

W3mepeHune CKOpOCTH MPSIMOIMHEHHOTO ABUXKEHHUS.
Habuntoienue siBjeHUs] UHEPIUH.

HaGmtonenne u3MeHeHus! CKOPOCTH MTPH B3aUMOJICHCTBUH Tell.
CpaBHEHHE MaccC MO0 B3aUMOJAEHCTBHIO TEI.

CroxeHue cuil, HalpaBJICHHBIX 110 OJJHOM MPSMOH.

ook wdE

JlaGopaTopHble paGoThI U ONBITHI.

1. OmnpeneneHue CKOPOCTH paBHOMEPHOTO IBMKEHHS (IapHKa B )KHUIKOCTH, MOJICIH
AJIEKTPUIECKOTO aBTOMOOWIIS U T. 11.).

2. OmnpeneneHne CpeiHEH CKOPOCTH CKOJBKEHHS OpYyCKa WM MIapUKa 10 HaKJIOHHOM
IUIOCKOCTH.

3. OmnpexerneHue MIOTHOCTH TBEPOTO Tea.



4. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh pacTsHKeHHs (1ehopMaIiim) mpyKUHbI
OT IPUJIOKEHHOU CHUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJILKEHHSI OT Beca Teja
Y XapakTepa CONMPUKACAKOLIUXCS IIOBEPXHOCTEM.

Pasnen 4. /laBjieHue TBepAbIX TeJ, dKUAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHbILICHUS U YBETTUUEHU JaBieHus. /laBneHue ra3a. 3aBUCUMOCTh
JaBJICHUS ra3a oT o0bema, TeMreparypsl. [lepeaada naBiieHus TBEPABIMH TEIaMH,
KUIKOCTAMHU U razamu. 3akoH [lackais. [lHeBMaTH4YeCcKre MalIMHbBI. 3aBUCUMOCTb JIABJICHHS
KHUJKOCTHU OT TiIyOuHbl. ['mapocratudeckuii mapagokc. CooOnarommecs CoCyabl.
['mppaBnrueckre MEXaHU3MBI.

Atmocdepa 3emnu u atMmochepHoe aBieHue. [IpuunHbl cyiiecTBOBaHUS BO3IYIIHOM
o6onouku 3emun. OnbiT Toppuderum. M3mepenne atMocgepHOro AaBieHus. 3aBHCUMOCTh
aTMOC(epHOTO JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuOops! 1uist n3mMepenus
aTMOC(EpHOTro JTaBJICHHUS.

JlelicTBUE KUAKOCTH U T'a3a Ha MOTPYKEHHOE B HUX Te0. BhiTankuBaroias (apxumeaoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

JdeMoHcTpanum.

3aBUCUMOCTbD JABJIEHUS T'a3a OT TEMIIEPATYPHl.

Ilepenaya naBiaeHUS )KUIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/bl.

I'mppasinueckuii mpecc.

[IposiBnenue nelicTBus aTMOC(EpHOTO TaBICHMUS.

3aBHCUMOCTh BBITAIKMBAIOLIECH CHIIBI OT 0ObeMa MOTPYKEHHOM yacTu Tena u
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLEH CUJIBI BECY BHITECHEHHOU KUIKOCTH.

8. YcioBue niuaBaHus TEI: TUIABAaHUE WM MOTPYKEHUE TEJT B 3aBUCUMOCTH OT
COOTHOUICHUS IIJIOTHOCTEHN TeNa U )KUIKOCTH.

oukrwndE

~

JlaGopaTopHble paGoThI U ONBITHI.

1. WccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00beMa MOTrpyKEHHOU B
KUAKOCTh YacTH TeJa.

2. OrmpeneneHue BRITATKUBAIONICH CHITBI, ICUCTBYIONIEH Ha TEO, TIOTPYKEHHOE B
KUAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI, ICHCTBYIONICH HA TEJIO B
JKUJKOCTH, OT MACCHI TeJa.

4. OnsIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIECH CUIIBI, IEHCTBYIOIIEH
Ha TeJO B )KUAKOCTH, OT 00beMa MOTPYKEHHO! B )KUKOCTh YaCTH TeJa U OT
IJIOTHOCTH KUJKOCTH.

5. KoncTtpynpoBanue apeoMeTpa MM KOHCTPYHPOBAHHUE JIOJKH U OIpe/IesIeHIE e
IrPY30I0JBEMHOCTH.

Pa3nea 5. PaGora u MomHocTh. JHEprus.



Mexanundeckas padota. MOIIHOCTS.

IIpocTbie MexaHU3MBI: pblyar, OJI0K, HAKJIIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBECHsI pblyara.
[Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JIoKy. «3050Toe npaBuiio» Mexanuku. KI1/]
IIPOCTBIX MeXaHU3MOB. IIpocTbie MeXaHNU3MBbI B OBITY U TEXHHKE.

Mexanunueckas 3Heprus. Kunernueckas v noreHuuanbHas 3aeprus. IIpespamienue ogHoro
BHJIa MEXAHWYECKON SHEPTUHU B IPYroil. 3aKOH COXPAaHEHHUS SHEPTUU B MEXAHUKE.

JdemoHcTpauuu.
1. TIpumepsl NPOCTHIX MEXAHU3MOB.
JlaGopaTopHble paGoThI U ONBITHI.

1. Onpenenenue paboThl CUJIbI TPEHUS TP PABHOMEPHOM JIBUYKEHUU TeEJa 110
TOPU30HTAJILHON IIOBEPXHOCTH.

2. WccnenoBanue ycIIOBH paBHOBECHSI pblyara.

3. N3smepenue KI1/] HakJIIOHHO# TUIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHEHUS MEXaHUUECKOM SHEPTUH.

8-i KJ1acce
Pasznea 6. TemioBbie IBJCHUS.

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHHS BelecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYII. OMbIThI, MOATBEPKAAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mogenu TBepAOro, XKHUAKOr0 U ra3000pa3HOro coCcTOSHUH BemecTBa. Kpucrammnueckue u
amopdusie Tena. OObSICHEHUE CBOMCTB Ta30B, )KUIKOCTEH 1 TBEPIBIX TN HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUUECKOU Teopur. CMaulBaHUE U KAWLISPHBIE SIBICHUS.
TemnoBoe pacmMpeHue u cxaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TETNIOBOTO JBUYKEHUS YACTHIL.
Buytpennss sueprus. CriocoObl U3BMEHEHHUsI BHYTPEHHEH SHeprun: Terionepeaada u
coBepIeHne padoThl. BUbl Temionepenaun: TeraonpoBOAHOCTh, KOHBEKIIUS, U3TyUEHUE.

KommgecTBo TernoTsl. Y aenpHast TEIUIOEMKOCTh BenecTBa. TeriooOMeH 1 TEeII0BOe
paBHOBecHe. Y paBHEHHE TEIUIOBOTO OanaHca. [1naBieHne u oTBepAeBaHNe KPUCTATNTMYSCKUX
BEMIECTB. Y enbpHas TeruioTa miasneHus. [lapooOpa3zoBanne u koHAeHcaus. Vcnapenue.
Kunenue. Y nenpHas Temnora napoodpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPHI KATIEHUS OT
aTMOC(EepHOTO JTaBJICHHS.

Brnaxnoctb BO3yXa.

3Hepr1/15{ TOILJIMBA. Y JelIbHAas TEIJIOTa CTOopaHuA.



[Tpunnume! padoTe! TeroBeix aeurateneit KI1/] TemoBoro neuratens. TemioBbie
JIBUTATEJIH U 3aIUTa OKPY>KAIOIIEH Cpeibl.

3akoH COXPAHCHUA U NPCBPALICHUS SHCPIr'UK B TCIUIOBBIX MPOLICCCAX.
JdemoHcTpauuu.

Hab6mronenne 6poyHOBCKOTO JTBHYKEHUS.

Ha6monenue nuddy3un.

HabGmronenue siBeHni cMauyuBaHKs M KalTWJUSIPHBIX SIBJICHUH.
HaGuroieHre TemioBoro pacmpeHust Tel.

N3menenue naBiaeHus ra3a mpu M3MEHEHUH 00beMa U HarpEBaHUH WIIH
OXJIAXKICHHUH.

[IpaBuiia u3MepeHus TeMmepaTypsbl.

Bupael Terionepenauu.

OxJtax/IeHre Py COBEPIICHUH PaOOTHI.

. HarpeBanwue npu coBeprieHnn pabOThI BHSIITHUMHE CHJIAMH.

10 CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
11.HaOmroneuue kuneHus.

12.HaGnroaeHue mocTosHCTBA TEMIIEpaTyphl MIPH IUIABJICHHH.
13.Mojenu TEIUIOBEIX IBATATENEH.

s E

©ooNe

JlaGopaTopHblie padoThI M ONBITHI.

1. OnbITel 10 OOHAPYKEHUIO AESHCTBHS CHUJI MOJIEKYJIIPHOTO IPUTSKEHHUS.

OnbITHI 1O BRIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.

3. OmbITHI 10 HAOIIOIEHHUIO TEIUIOBOTO PACHIMPEHUS I'a30B, )KUIKOCTEH 1 TBEP/IBIX

Te.

Onpenenenue AaBIeHNs BO3AyXa B OaJUIOHE HINPHIIA.

5. OmnbITHl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb J1IaBJIEHUS BO3AyXa OT €ro 00beMa U
HarpeBaHus WINA OXJIaXKICHUS.

6. IIpoBepka rumoTe3sl TMHCHHON 3aBUCUMOCTH JTHHBI CTOJIONKA KUJAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIepaTyphl.

7. HaOmtoneHue u3MeHeHHsI BHYTPEHHEN SHEPTUU Tejla B pe3yJibTaTe Terionepeaadn
U pabOTHl BHEITHUX CHJI.

8. HccnenoBanue siBIEHUS TEIUIOOOMEHA TIPY CMEITMBAHUN XOJIOHOW U TOpsTYeH
BOJIBI.

9. Ompenenenne KOJIMYECTBA TETUIOTHI, TOTYYEHHOTO BOIOH MPH TEIUIOOOMEHE C
HarpeThiM METAIIIMYECKUM LIMJIUHAPOM.

10.OmnpeneneHre yenbHOM TEIUIOEMKOCTH BEIECTBA.

11.HccnenoBanue mporecca UCIapeHusl.

12.0mnpeneneHue OTHOCUTEIHLHON BIAYKHOCTH BO3IyXa.

13.0npenenenue yenbHOM TEIUIOTHI IJIABIECHUS JIBA.

N

e

Pazgen 7. DaekTpuyeckue  MATHUTHBIE SIBJICHHS.

DnexTpuszanus Ten. J[Ba poja sneKTpUUecKux 3apsiioB. BanMopaeiicTBrue 3apsyKeHHBIX TEIl.
3akon KynoHa (3aBUCHMOCTB CHJIBI B3aUMOJICHCTBHS 3aPSKEHHBIX Tl OT BEJTMYMHBI 3apsI/I0B
U PaCcCTOSHUSI MEXK/TY TEITaMH).



Dnektpudeckoe mose. HanpsykeHHOCTb 3JIeKTPUUECKOro mosist. [IpuHImI cyrnepno3uinmun
JIEKTPUUYECKHUX M0JICH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsaoB. DIEeMEHTApHbIN ekTpuyeckuil 3apsia. CTpoeHue aToMma.
IIpoBOAHMKY U IUINEKTPUKH. 3aKOH COXPAHEHMSI dJICKTPUYECKOTO 3apsia.

DNEeKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOT0 ToKa. MIcTOUHUKH
MOCTOSTHHOTO TOKA. JIeHCTBHSI SJIEKTPUIECKOr0 TOKa (TEII0BOE, XUMHYECKOE, MArHUTHOE).
DNEKTPUUYECKHUM TOK B )KMJIKOCTSIX U ra3ax.

Onexrpuueckas nenb. Cuia Toka. JnekTpuueckoe HanpspkeHue. ConpoTHBIIEHNE
IIPOBOJIHUKA. Y I€JIbHOE CONPOTHUBIIEHHE BellecTBa. 3akoH OMa Ui yyacTKa LelH.
ITocnenoBarenbHOE U NAPAJIEIbHOE COEAUHEHUE IPOBOJAHUKOB.

PaboTa 1 MOUTHOCTB 3IEKTPHUECKOro ToKa. 3akoH J[xoyns—Jlenna. DiekTpruueckue nend u
NOTpeOUTENH IEKTPUIECKOH sHeprun B ObITY. KopoTkoe 3aMbIkaHHUe.

ITocTosuabIe MaruuTEl. B3anMoaeicTBHE NOCTOSHHBIX MAarHUTOB. MarauTHoOE TI0JIE.
MaruauTHOe 1oJie 3eMJId U €ro 3Ha4eHue JIsl KU3HU Ha 3emiie. OnbIT Opcreaa. MarautHoe
T0JI€ JNEKTPUUYECKOTO TOKA. [[pMeHeHNe 2IeKTPOMAarHuToB B TEXHUKE. JleiicTBre
MarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJABUTATENb TOCTOSHHOTO TOKA.
Hcnosib30BaHnE AIEKTPOABUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnsiTel @apanes. SABnenue 3nekTpoMarHuTHON uHAYKUuU. [lpasuino Jlenna.
Onexrporereparop. CriocoObl MOTyYEHHsI TEKTPUUECKON SHEPIUU. DIEKTPOCTAHLIUU HA
BO300OHOBJISIEMBIX UCTOYHHKAX SHEPTUU.

JdeMoHcTpanum.

DneKTpu3anus Tel.

JIBa pofia SJIeKTPHUECKUX 3apsi/I0B M B3aMMOJICHCTBHE 3apsKEHHBIX TEL.
YCTpoUCTBO U IEUCTBUE DIIEKTPOCKOIIA.
DnexTpocTaTHuecKas HHIYKIIHS.

3aKOH COXpaHEeHHUs AIIEKTPUUECKHUX 3apsIJIOB.

[TpoBOTHUKY M TUDTIEKTPUKH.

MogenupoBaHi€e CHIIOBBIX JTUHUHA 3JIEKTPUUYECKOTO TOJIS.
VICTOYHHKH TTOCTOSTHHOTO TOKA.

. JleficTBUS ANIeKTpUUYECKOTO TOKA.

10 DNEeKTPUIECKUH TOK B )KUIKOCTH.

11.T"a30BbIif pa3psn.

12.I3mMepeHne CHITbl TOKa aMIIEPMETPOM.

13.M3Mepenne 37eKTpUIeCcKOro HaIpsKEHHUsT BOJTBTMETPOM.
14.PeocTaT u MarasuH CONPOTUBIICHUH.

15.B3anmMoieficTBHE MOCTOSIHHBIX MarHUTOB.
16.MopaenupoBaHie HEBO3MOXHOCTH Pa3/ieJICHUs TIOJTFOCOB MarHUTa.
17.MopaenupoBaHie MarHUTHBIX MOJICH MOCTOSTHHBIX MarHUTOB.
18.0mbIT Opcrena.

19.MarnuTHOE 1ose ToKa. DIeKTPOMAarHuT.

20./IeiicTBHE MarHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM.
21.DnexTpoABUraTesb MOCTOSHHOTO TOKA.

CoNoOARWNE



22.MccnenoBanue siBICHUS 3JICKTPOMAarHUTHOW UHTYKITHH.

23.0mbiTer Dapases.

24.3aBUCHMOCTD HATPABJICHUS UHIYKIIMOHHOTO TOKA OT YCIIOBUH €r0 BOZHUKHOBEHHUSI.
25.271eKTpOoreHepaTop MOCTOSTHHOTO TOKA.

JlaGopaTopHble paGoThI U ONBITHI.

OnbIThl 10 HAOIIOAEHUIO SJEKTPU3ALUH TEI HHAYKLIUEH U IPU COIPUKOCHOBEHUH.

HccnenoBanue 1eiCTBUS 2JIEKTPUIECKOTO M10JISI HA IPOBOJAHUKH U TUIIEKTPUKH.

C6opka u mpoBepka pabOThl NEKTPUUECKON LI TOCTOSIHHOTO TOKa.

W3mepenue u peryiupoBaHue CUJIbl TOKA.

W3mepeHue 1 peryarupoBaHue HapsKeHUs.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT

COIIPOTHUBIIEHUS PE3UCTOPA U HANPSDKEHUS HAa PE3UCTOPE.

7. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUECKOTO CONIPOTHUBIICHUS
IPOBOJHMKA OT €r0 JAJIUHBI, IJIOIIAI1 TONEPEUHOro CEUEeHUs U MaTepHraa.

8. IlpoBepka mpaBuiia CIOKEHHS HAPSHKSHUN TIPU TIOCIIEA0BATEIbHOM COSAMHEHUT
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia IjIsl CUIIBI TOKA TP MAPAJUIETLHOM COSTUHEHHH PE3UCTOPOB.

10.0npenenenue paboThl MEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 pe3ucTop.

11.0Onpenenenue MOLUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOpE.

12.VccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYILETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHUs Ha HE.

13.0Onpenenenue KI1JI nHarpeBaTens.

14 MlccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHuTOB.

15.M3ydeHnne MarHuTHOTO MOJIS IOCTOSTHHBIX MAarHUTOB MPU UX 00BETMHEHUN U
pa3encHUN.

16.UccnenoBanue qecTBUS EKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.01nbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBHS KaTYIIKU C
TOKOM M MarHMTa OT CHUJIbI TOKA M HAaIIPaBJIEHUS TOKA B KaTYIIIKE.

18.M3ydenue neiicTBUS MarHUTHOTO TIOJISI HA TIPOBOJHHUK C TOKOM.

19.KoHncTpyupoBaHue U u3ydyeHue paboThl AJIEKTPOABUTaTENs .

20.M3mepenne KITJ{ anekTpoaBUraTeIsHONW yCTAaHOBKH.

21.OmBITHI 110 UCCIIEOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOW MHIYKIMH: UCCIIEOBAaHUE

M3MEHEHUH 3HaYeHMsI U HallpaBJIEHUsI HHAYKIIMOHHOTO TOKA.

I e

9-i1 kJ1acce
Pasznen 8. Mexanuueckue siBJICHUS.

Mexanundeckoe aBrxeHne. MarepuaiibHast Touka. Cucrema orcueta. OTHOCUTENBHOCTD
MEXaHUYECKOI0 JIBMKEHHUs. PaBHOMEPHOE NIPSAMOIMHENHOE 1BHkeHne. HepaBHOMepHOe
NpAMOJIMHENHOE ABWKEeHUE. CpelTHsIsl 1 MTHOBEHHAs! CKOPOCTh TeJIa MPH HEPABHOMEPHOM
JIBUKCHUU.

Yckopenue. PaBHoyckopeHHOE TpssMonnHeliHoe BmkeHne. CBoOoaHOE maeHue. OnbIThI
Tanmunes.



PaBHOMepHOE nBIKEHUE IO OKpYx)HOCTH. [lepuon u yacrora obpamenus. Jluneitnas u
yIJ0Basi CKOpOcTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

IIepseb1it 3akoH Herorona. Bropoit 3akoH Herorona. Tpernii 3akon HerotoHa. IIpuHnun
CYNEPIO3ULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHs CKOJIbKEHHUSI, CUJIa TPEHUS TIOKOS,
Jpyrue BUIbl TPEHHUS.

Cuna TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHMS. Y CKOPEHHE CBOOOHOIO MaACHMUS.
JBmxenue manet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u
IIEPETPY3KHU.

PaBHOBecue marepuanbHON TOUKU. AOGCONIOTHO TBEPI0€ TeI0. PaBHOBECHE TBEPAOIO Tea ¢
3aKpEIUICHHOM OChIO BpalieHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenne nmiynsca. Mmnyinbce cuibl. 3aKOH COXpaHEHUS UMITYJIbCA.
PeakTuBHOE NBUXEHHUE.

Mexanudeckasi paboTa 1 MOUTHOCTh. PaboTa cuit TSHKeCTH, ypyrocTH, TpeHus. CBs3b
SHepruu u padotsl. [loTeHnanbHas Heprus Tena, NOAHITOrO Hajl TOBEPXHOCTHIO 3EMJIH.
[TorenuumanpHas sHEprus cxxarod npyxunbel. Kunernueckas sueprus. Teopema o
KMHETUYECKOW SHEPruu. 3aKOH COXPAaHEHUS MEXAHUYECKOW dHEPIUU.

JdeMmoHcTpamum.

1. HaGnronenne MexaHMUECKOTO JABM)KEHUS TeJla OTHOCUTENBHO Pa3HbIX TEJ OTCUETa.
2. CpaBHeHHe IyTell M TpaeKTOPUH IBUKEHUSI OJJTHOTO U TOT'O YK€ Tela OTHOCUTEIIBHO
Pa3HBIX TEJ OTCYETA.

N3mepeHne cKkopoCcTH U YCKOPEHHUSI IPSMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JABUKECHUS.

HaGntoneHue nBrXeHUs Tella M0 OKPYKHOCTH.

Habmtoienne MexaHn4yeckux siBIICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETa
«Tenexxka» Ipu €€ pABHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Tela OT MacChl TeJla U AeHCTBYIONIEH Ha HETO CHIIBI.

8. HalOmonenne paBeHCTBA CHIT TIPH B3aMMOJICHCTBHHU TEll.

9. M3meHeHue Beca Teja MPU YCKOPEHHOM JIBU)KEHUH.
10.ITepenaua uMITysIECA TIPH B3aMMOACHCTBUH TET.
11.TIpeoOpa3oBanusi SHEPTUHU NMPHU B3aUMOACHCTBUH TeEIL.
12.CoxpaHeHne UMITYJIbCa ITPH HEYIIPYTOM B3aUMOJICHCTBUH.
13.CoxpaHeHue uMIyabca Mpu abCOMIOTHO YIPYTrOM B3aUMO/IEHCTBHH.

14 HaGmroieHre peakTUBHOTO JBKEHUS.
15.CoxpaHeHne MeXxaHMYECKOW IHEPTUU MPU CBOOOIHOM MaJCHUU.
16.CoxpaHeHHe MEXaHHUYECKON SHEPTHUH TIPH JIBHIKSHHUH Teja IO ISHCTBUEM

HPYXHUHBIL.

oA

JlaGopaTopHble paGoThI U ONBITHI.



1. KonctpyupoBaHue TpakTa Jisl pa3roHa U AajbHEHIIIEr0 paBHOMEPHOTO IBUKCHUS
HIApHKa UK TEJIEKKH.

2. OmnpeneneHue cpeHeil CKOPOCTU CKOJIbKEHHUs OpycKa WK ABMXKEHHUS [IapyKa 1o
HAKJIOHHOM INIOCKOCTH.

3. Omnpenenenue ycKopeHus Tella IpU PaBHOYCKOPEHHOM JIBH)KEHUU IO HAKJIOHHOMN
TUIOCKOCTH.

4. WccrnenoBaHue 3aBUCMMOCTH IIyTU OT BPEMEHH NPU PAaBHOYCKOPEHHOM JIBUKCHHUH
0€e3 HauyaJIbHOW CKOPOCTH.

5. IlpoBepka runoTessl: €Ciu MpU paBHOYCKOPEHHOM JBM)KEHUU 0e3 HauaabHOU
CKOpPOCTH IIYTH OTHOCSITCS KaK PsiJi HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJJMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTHU CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAaJIBHOTO

JTaBJICHHUS.

Onpenenenne KodhUITUEHTA TPESHUSI CKOJIBKCHHS.

Omnpenenenue KeCTKOCTU MPYKUHBI.

9. Ompenenenue pabOTHI CUIIBI TPEHHSI IPH PABHOMEPHOM JBIKEHUH TEJIa 1O
TOPU30HTAIILHOM MMOBEPXHOCTH.

10.0Ompenenenue pabOTHI CUIIBI YIIPYTOCTH MPU TIOIBEME TPy3a C HCIIOIb30BAaHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

11.M3yueHue 3aKkoHa COXpaHEHUS SHEPTUH.

o ~

Paznea 9. Mexannueckue KoJIe0AHUA M BOJIHBIL.

KonebarenbHoe nBuxenue. OCHOBHbIE XapaKTEPUCTUKH KoJeOaHHi: Iepuol, 4acToTa,
aMIUIMTya. MaTemMaTHu4ecKuil U pyKUHHBIA MasTHUKU. [IpeBpalenue sHepruu npu
KoJs1e0aTebHOM JIBUKECHUH.

3aTyxa10mHe KoJIeOaHHS. BLIHY)KIICHHBIG koJsieOanus. Pesonanc. MexaHn4ecKHe BOJIHBL.
CBolCTBa MEXaHHYECKUX BOJIH. HpOI[OJ'IBHI)Ie H NOINICPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U
CKOPOCTD €€ paClIpOCTPAHCHUA. MexaHn4ecKre BOJIHEI B TBECPAOM TCJIC, celicMHU4YecKue
BOJIHBI.

3BykK. I'poMKOCTb 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. MHQpa3ByK U ynbTpa3ByK.
JdeMoHcTpanum.

Habmtonenue xonebanuil Ten moJ1 AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmonienue xosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHne BBIHYKAEHHBIX KOJeOaHUH U pe30HaHca.

PacnipocTpaHeH#e npo10IbHBIX U TONIEPSYHBIX BOJIH (Ha MOJIEIHN).

HaGmtoneHne 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKUI PE30HAHC.

ok wndE

JlaGopaTopHble paGoThI U ONBITHI.

1. Onpenenenuie 4acToThl U Iepuoaa KojaeOaHH MaTEMAaTHUYECKOTO MasiTHUKA.

2. OrmpeneneHue 4acTOTHI M TIEpro/Ia KoJIeOaHUI MPY)KMHHOTO MasiTHAKA.

3. HccnenoBaHne 3aBUCMMOCTH MEpro/ia KoJeOaHuil MOIBEIIEHHOT0 K HUTH Ipy3a OT
JUTMHBI HATH.



4. WccrnenoBaHue 3aBUCUMOCTH eproia KojaeOaHu Npy>KMHHOTO MasiTHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCUMOCTH MEpHOa KoJeOaHU rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh Mepro/ia KoueOaHuil Mpy>KUHHOTO
MasTHHKA OT MACChl ITPy3a U KECTKOCTHU MPY>KUHBI.

7. VI3amepenue yckopeHusi CBOOOAHOTO MaJACHHUS.

Paznen 10. DiieKTpoMarHuTHOE 1M0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.

3JICKTpOMaFHI/ITHOG I10JIC. 3JI€KTpOMaI‘ HUTHBIC BOJIHEL. CBOMCTBA SJICKTPOMArHMTHBIX BOJIH.
IIkama QJICKTPOMArouTHBIX BOJIH. Hcnonw3oBanne OJICKTPOMAariuTHBIX BOJIH JJIS COTOBOH
CBA3U.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
JdeMoHcTpanum.

1. CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.
2. BoJiHOBEIE CBOMCTBA CBETA.

JlaGopaTopHble paGoThI U ONBITHI.
1. VzydeHue CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBbIe SIBJIEHUS.

JlyaeBast mojens cBera. Mcrounuku cera. [IpsmonnHelHOe pacpocTpaHeHHe CBeTa.
3armenus Connuna u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa.

HpeHOMHeHI/Ie cBeTa. 3aKOH MMpEJIOMJICHUSA CBCTA. ITonHoe BHYTPCHHCC OTPAXCHUC CBCTA.
Hcmonn30BaHue MOJTHOTO BHYTPCHHET'O OTPAKCHUA B ONITUUCCKHUX CBECTOBOAAX.

Jlunza. Xox nydeii B muH3e. OnTrHdeckas cucreMa (poroamnmnapara, MUKPOCKOIIA U TEJIECKOTIA.
I'ma3 kak onrnyeckas cucreMa. bau3opyKkoCTh U TaIbHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHa. CliokKeHUE CrIeKTpaIbHBIX LBETOB.
Jucnepcus ceera.

JdeMoHcTpanum.

[IpsimonuHEITHOE pacpoCTpaHEHHUE CBETA.

OTtpaxeHune cBera.

ITony4yenue n300pa’keHU B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTH4eckuii CBETOBOI.

Xom mydeit B coOuparomiei JTnH3e.

XoJ J1y4eil B pacCeUBAIOLLEH JINH3E.

[Tonyuenune n300pakeHHt ¢ TOMOIIBIO JIHH3.

[TpunHmn neiicTBus Goroanmnapara, MUKPOCKOTA U TEIECKOIIA.

LCoNoOAEWNE



10.Mozens rinaza.
11.Pa3noxeHue 0EI0ro CBETa B CIIEKTP.
12.TTomyyenne 6€70r0 CBETa MPHU CIIOKEHUH CBETAa Pa3HBIX IIBETOB.

JlabGoparopHblie padoThI M ONBITHI.

1. MccnenoBanue 3aBUCHMOCTH yIJla OTPA)KEHUSI CBETOBOTO Jy4a OT yIJIa MaJeHMUs.
N3ydeHnue xapakTepuCTHK N300pakeHUs MIPeIMETa B INIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yIila IIPEJIOMIIEHHS CBETOBOIO JIy4ya OT yrija MaJeHus
Ha TPaHUIIe «BO3AYX—CTEKIION.

[Tonydenue n300pakeHuid ¢ TOMOIIBIO COOUPAFOIIEH JIMH3HI.

Omnpenenenue HOKYCHOTO PACCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JINH3BI.
OnbIThI 10 Pa3yIoKEHNIO OEJI0r0o CBETa B CIIEKTP.

OnBbITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 1IBETOBbIC
(GuIbTPHI.

LN

No ok

Pasznea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pesepdopna u muranerapuast monens atoma. Mogens atoma bopa. Mcnyckanue u
noryoieHue ceera aroMmoM. Kpautel. JInHeiiuaTbie CIeKTphI.

PagnoaktuBHOCTB. Anb(da-, 6eTa- u ramMmma-u3aydeHusi. CTpoeHne aTOMHOTO sIIpa.
Hyxnonnas moznens aromHoro sapa. M3oromnsl. PagnoaktuBHble npespaiienusd. [lepuon
IoJrypacrnaaa aTOMHBIX SIEp.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUsI 3aPS0BOT0 U MACCOBOTO YHCEN. DHEPTHUSI CBSI3H
aTOMHBIX sifep. CBsi3bp Macchl ¥ Hepruu. Peakuuu cuHTe3a u neieHus suep. ctounuku
sHeprun CoJIHIIA U 3BE3/I.

SAnepnas sHepreruka. JleiicTBYs pagOAaKTUBHBIX U3JIyY€HUHN Ha KUBBIE OPTaHU3MBI.
JdeMoHcTpanum.

CriexTpbl U3Ty4eHHS U TIOTJIOLCHHUS.

CriexTpbl pa3IMYHbIX T'a30B.

Crnektp Bonopoza.

HaGmonenne TpexkoB B kamepe Buibcona.

Pabota cueTuyrka MOHU3UPYIOIUX U3TYyUESHUH.

Perucrpanus u3mydeHus: IPUPOTHBIX MHHEPAJIOB U TIPOTYKTOB.

ouhkwdE

JlaGopaTopHble paGoThI U ONBITHI.

1. HabmioneHue CIIONIHBIX U JIMHEHUYAThIX CIEKTPOB U3JIy4EHHS.

2. HccnenoBanue TPEKOB: H3MEPEHHUE SHEPTHU YACTHUIIBI TI0 TOPMO3HOMY TYTH (T10
doTorpadusm).

3. M3mepenne paanoakTuBHOTO (hOHA.

IoBTOpPHUTEJIBbHO-000011IAX0 M MOYJIb.



[ToBTOpHTENEHO-0000IIAIONINI MOAYIIH IPETHA3HAYEH JUIS CHCTEMATH3aluu 1 00001IeHHs
MPEIMETHOTO COJICPYKAHMS U OIBITA IEATEIILHOCTH, IPHOOPETEHHOTO MPU U3YYECHHH BCETO
Kypca (U3UKH, a TaKXKe IS TOJITOTOBKU K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMeHY IO
¢buzuke s 00yqaroUMXCsl, BHIOPABIIUX 3TOT y4EOHBIH MpeIMeT.

[Ipy n3ydeHnn JaHHOTO MOLYJIA PEATU3YIOTCd U CHCTEMATU3UPYIOTCS BUBI IEATEIIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIeYMBAETCS TOCTUKEHHUE IPEAMETHBIX U METAIIPEIMETHBIX
IUTAHUPYEMBIX PE3yJIbTaTOB 00yueHus, popMUpyeTCS eCTECTBEHHO-HAYYHAasl TPAMOTHOCTb!
OCBOEHHME HAYYHBIX METOJ0B UCCIIEIOBaHM SIBJICHUN TPUPOJBI U TEXHUKH, OBJIaICHUE
YMEHUSMH OOBACHATH (PU3HUECKUE SIBICHHS, IPUMEHSISI TOJTyYCHHbIC 3HAHUS, PeIIaTh
3a/1a4y, B TOM YHCJIE€ KaYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHEIE.

[IpuHIMNIHATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3fielia peaJnu3yeTcs 3a CUeT TOro,
YTO 00y4Yarolecs BhIMOIHAIOT 33JJaHNs, B KOTOPBIX UM IIpelaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHITH (PU3UYECKHE SIBIICHUS B
OKpY>Karolen MpupoJie ¥ MOBCEIHEBHOMN KU3HU;

HCII0JIb30BATh HAYYHBIC MCTOABI UCCIICAOBAHUA (1)I/ISI/I‘ICCKI/IX ﬂBHGHHfI, B TOM YHMCJIC OJId
IIPOBEPKU T'UIIOTE3 U IMOJIYYCHUsI TCOPETUUYCCKUX BBIBOJOB,

OOBICHATH HAay4YHBIC OCHOBBI HanOoJIee BaXKHBIX IIOCTI/DKCHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ,

HaIlIpuMep, MPakKTHYICCKOIr0 UCII0JIb30BaHUs PA3JIMYHbIX KCTOYHUKOB SHECPIUU HA OCHOBC
3aKOHa MPEBPAICHHUA U COXPAaHCHUS BCEX M3BECCTHBIX BUAOB SHCPTHU.

Ils1anupyemsble pe3yabTaThl 0CBOCHUS
npeaMera

JINYHOCTHBIE PE3YyabTaTbI

B pe3ynbrate n3zyuenus GpU3MKU Ha YpOBHE OCHOBHOTO 0011Iero 00pa3oBaHUs Yy
oOyyarorierocst 0ynyt chopMUPOBaHBI CIEAYIONINE TUIYHOCTHBIC PE3YJIbTATHI B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHHUSI:

e TMPOSIBJICHHE UHTEpECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUUCKOM
¢buznueckoil HayKu;
e IIEHHOCTHOE OTHOLIEHHE K JOCTHKEHUSIM POCCUHCKUX YUEHBIX-(DU3HKOB;

2) rpa’kAAHCKOTO M TYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA .

e TOTOBHOCTH K aKTUBHOMY YUYacCTHIO B 0OCYKJIEHUH OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKHX MPOOJIEM, CBA3aHHBIX C IPAKTHUECKUM MTPUMEHEHHEM JTOCTHKCHHH
busukwy,

e 0CO3HaHHUE BAYKHOCTH MOPAIBHO-3THUICCKUX MPUHIIMIIOB B JCATSIEHOCTH YICHOTO;



3) 3cTeTHYECKOro BOCIUTAHMS:

BOCIIPHUATHUE OCTCTUUCCKHUX KAYECTB q)HSI/I‘ICCKOI\/lI HayKH:. €€ TapMOHHUYHOTI'O
IIOCTPOCHMU:A, CTPOIrOCTH, TOYHOCTH, JJAKOHUYHOCTH,

4) HeHHOCTH HAYYHOI'0 MO3HAHMUSI:

OCO3HaHME LIEHHOCTH (PU3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA ITO3HAHMS
MUpPa, OCHOBBI Pa3BUTHsI TEXHOJIOTMH, BaXKHEHMIIIEW COCTABISAIOIIECH KYJIbTYPBI;
pa3BUTHE HAyYHOH JII0003HATEIILHOCTH, MHTEpECca K UCCIIE0BATENIbCKOM
JIeSATEIIbHOCTH;

5) (l)OpMI/Ip()BaHI/Iﬂ KYJbTYPhbI 310POBbSI U SIMOIIMOHAJIBLHOTO ﬁnarononyqnﬂ:

OCO3HaHUE [IEHHOCTU 06€30MacHOro 00pasa KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH TTpaBujI 0€30MacHOro MOBEICHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUECKUM U TEIJIOBBIM O0OPYIOBAHUEM B
JIOMAITHUX YCJIOBHSIX;

c(hOpMHUPOBAHHOCTH HAaBbIKA PeIIEKCHH, TPU3HAHIE CBOETO IIPaBa Ha OLIMOKY U
TaKOrI'o )K€ [paBa y APYroro 4ejaoBeKa,

6) TPy10BOT0 BOCIIUTAHUSI

AKTUBHOC Yy4aCTUC B PCIICHUU IMPAKTUUCCKUX 3ada4d (B paMKax CCMbH,
00pa3oBaTeIbHOM OPraHU3aIliK, TOPOIa, Kpast) TEXHOJIOIHUYSCKON U COMATbHOMN
HANPaBIEHHOCTH, TPEOYIOIMUX B TOM YHCIE U (PU3NIECKUX 3HAHUM;

MHTEpPEC K MPaKTUYECKOMY U3yUEHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOM;

7) 3K0JIOrH4€eCKOro BOCIIUTAHMSA:

OpHUEHTAIMs Ha IPUMEHEeHNEe (PU3MUECKUX 3HAHUH JUIs pelieHus 3a/1a4 B 00J1acTu
OKpPY’KaloIlle cpefibl, JIaHUPOBAHUS MTOCTYNKOB U OLIEHKH UX BO3MOXKHBIX
MOCJIEACTBUM JJIs1 OKPYKAIOLIEH CPEJIbI;

OCO3HaHHUe TT100aTBHOr0 XapaKTepa IKOJOTHIECKUX MPOo0sieM U IyTel UX pelieHus,

8) aJantanqu K H3MECHAIOIMUMCH YCJI0BUAM COIMAIbLHOM 1 ﬂpHpO}IHOﬁ cpeabl:

MOTPEeOHOCTH BO B3aUMOJICHCTBUY IPY BHIMOJHEHUH UCCIIEIOBAaHUI U IPOEKTOB
(¢u3nUecKoil HarPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;
MOBBILIEHNE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUYECKYIO e TeIbHOCTD;
noTpeOHOCTh B POPMHUPOBAHUH HOBBIX 3HAHUHN, B TOM 4Hcie (GOpMyIupoBaTh HJIEH,
MOHSTHSI, TUIIOTE3bI O (PU3UYECKUX 0OBEKTAX U SIBICHUSX;

0CO3HaHME Ae(PUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTn
buzukwy,

IUTAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUU;
CTpEeMJICHHE aHAIM3UPOBATh U BBISBIIATH B3aUMOCBS3H MPUPOIbI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PM3NUECKUX 3HAHU,

OLIEHKa CBOUX JIEHCTBUH C YUETOM BIIUSHUS Ha OKPYKAIOIIYIO CPElY, BOBMOKHBIX
17100abHBIX TOCIEICTBUHA.



MeTanpeaMeTHbIe Pe3yJbTAThI

B pe3ynbraTe 0ocBOeHUS MpOrpamMMBbI 10 (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs
y o0Oyuaromerocst 0yayT copMUpPOBaHbI MeTaNpeMeTHbIE Pe3yabTaThl, BKIHOUYAIOIIUC
IO3HABATCJIIbHBIC YHUBCPCAJIbHBIC y‘-Ie6HBIe I[eﬁCTBPISI, KOMMYHUKATHUBHBIC YHUBCPCAJILHBIC
yueOHbBIC ICHCTBUS, PErYIATUBHBIC YHUBEPCATbHbBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTeIbHBIE YHUBEPCAJBHBIC y‘leﬁﬂble JeHCTBUA
ba3oBble Jornveckue aeiicTBus.

e BBIBIITH U XapaKTEPH30BaTh CYIIECTBEHHbBIC IPU3HAKU O0BEKTOB (SIBICHUI);

yCTaHaBJIMBATh CYLIECTBCHHBIN NMPU3HAK KJIACCU(PHUKALIUK, OCHOBAHHS IS

00001IeHNs 1 CPAaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B pacCMaTpPUBAaEMbIX (haKTax, JaHHBIX

¥ HAOJIOJICHHSIX, OTHOCSIIUXCS K (PU3MUYECKUM SBIICHHSIM;

BBISIBJISITH IPUYMHHO-CIICJCTBEHHBIE CBSI3H MTPH U3YYCHUH (DPU3NYECKUX SBICHUN U

IPOIIECCOB, J€NaTh BHIBOJIBI C HCIIOJIb30BAHHEM JECTyKTUBHBIX U HHIYKTUBHBIX

YMO3aKJIFOYEHUH, BBIIBUTaTh TUIIOTE3BI O B3AUMOCBS3SIX (PM3MYECKUX BEIUYMH,

e CAMOCTOATEIbHO BHIOMPATH CIIOCOO pelieHus: yueOHO! (pu3nuecKoil 3a1auu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEILICHUS, BBIOOP HAaKOOIIee MOXOISIIEro ¢
Y4ETOM CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTCPHEB).

Ba3oBrble nucciienoBarebLCKHue AeiCTBHUA.

e HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HAHUS,

e IIPOBOJUTH IO CAMOCTOATCIIBHO COCTABJICHHOMY ILJIAHY OIIBIT, HECJIOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NYECKOTO SIBIICHUS;

e OIICHUBATH HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(OPMAITHIO, TTOJIYICHHYIO B X0J1€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA,

e CaMOCTOATENIHLHO (HhOPMYIHUPOBATH 000OIIEHHS M BBIBOJIBI IO PE3yIbTaTam
MIPOBEJICHHOTO HAOIOICHNS, OTIBITA, UCCIIEIOBAHMUS,

e TIPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIIee Pa3BUTHE (PU3UMUECKHUX MPOIIECCOB, &
TaK)Ke BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBUSX U
KOHTCKCTax.

Padora ¢ unpopmanmei:

e TPHUMEHATH PA3JIMUHbIE METO/IbI, HHCTPYMEHTHI U 3aIIPOChl IPU TIOUCKE U 0TOOpe
uH($OpMaLIMU WIH JaHHBIX C YUETOM IMPEATIOKEHHON yueOHOoM pu3nueckoi 3a1auu;

e AHAIM3HMPOBATH, CHCTEMATU3UPOBATH U HHTEPIPETHPOBATH HHPOPMALIUIO
Pa3INYHBIX BUIOB U GOPM MPECTABICHHUS;

e CaMOCTOATENBHO BHIOMPATh ONTUMANBHYIO (POPMY MpecTaBiIeHus HHGOpMaIK 1
WUTIOCTPUPOBATH pelIaeMble 3a7aui HECIIOKHBIMU CXEMaMH, IMarpaMMaMi, HHOU
rpaduKoil 1 ©X KOMOUHALIUSMHU.

KomMyHuUKaTHBHBbIe YHHBepcaJbHble Y4eOHbIe el CTBHA:



B X0J1e 00CyX/1eHHs y4eOHOro MaTepHaia, pe3yabTaToB J1ad0paTOPHBIX padoT u
IPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOI TEMBI U BBICKA3bIBATh
UJIeH, HalleJIeHHbIe Ha PelIeHNe 3a/1auil U TOJIepKaHue OJ1aroyenaTenbHOCTH
OOIIIEHHS;

COIOCTABIISITH CBOU CYXKIACHUS C CY’KACHUSMH APYTHX YYaCTHUKOB JIHMANIOTa,
OOHapy>KUBATh pa3IMuUe U CXO/CTBO MO3UIINN;

BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M IUCbMEHHBIX TEKCTaX;

MyOJINYHO MPEACTABIATH PE3YIbTAThl BBIOJIHEHHOTO (PHU3UUECKOTO OMBITa
(3KCIIeprMeHTa, UCCIIEI0BAHMS, IPOCKTA);

MMOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUAYAJIbHON pabOThI
IpU PEIICHUN KOHKPETHOH (r3ndeckoil mpooiemsr,

MPUHUMATD LIEJIM COBMECTHOM JI€ATEIIbHOCTH, OPTaHU30BbIBAThH ACUCTBUS 110 €€
JOCTHKECHUIO: PacIpeielsITh POSIH, 00CYKIAaTh MPOLECCH U PE3YIIbTaThI
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBITIOJIHSTH CBOIO YacTh pabOTBhI, IOCTUTasi KAUECTBEHHOTO PE3YJIbTaTa II0 CBOEMY
HAIMPaBJICHUIO U KOOPJIMHUPYS CBOU JACUCTBUS C APYTUMH WICHAMH KOMaH/IbI;
OLICHMBATh KAYE€CTBO CBOETO BKJIa/1a B OOIINI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYTUPOBAHHBIM YYACTHHUKAMHU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe yHHBepcaibHbIe Y4eOHbIe AeiicTBUSA

Camoopranm3aunmus:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUE€OHBIX CUTyalUsAX, TPEOYIOLINX AJIs
petieHus pU3NUYECKUX 3HaHUMH;

OPUEHTUPOBATHCS B PA3IMYHBIX TOIX0IaX MPUHSITHUS PEIeHHH (MHIUBUIYaTbHOE,
NPUHSITHE PELICHUS B TPYIIE, IPUHITHE PEIICHUI TPYIION);

CaMOCTOSITENILHO COCTAaBJIATh JITOPUTM PelIeHUs: GPU3NUECKOH 3a/1auM WK TIaHa
UCCIIEIOBaHMS ¢ YYETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBATh NPEAJIaraéMble BApUAHTHI PEIICHUN;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJJIEKT .

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeUIaraTh Ij1aH €€ U3MEHEHHUS,
OOBSCHSTH TIPUYUHBI TOCTIKCHUS (HETOCTHIKEHHS) Pe3yIIbTaTOB IS TEIbHOCTH,
JlaBaTh OLIEHKY PHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B ICATEIILHOCTH (B TOM YHCJIC B X0/ BBIMOJIHCHHUS
(U3MYECKOTO UCCIIEIOBAHUS HIIH IPOEKTA) HA OCHOBE HOBBIX OOCTOSTEIIHCTB,
M3MEHHUBIIUXCS CUTYallUi, yCTAHOBJICHHBIX OMIMOOK, BOSHUKIIMX TPYAHOCTEH;
OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSM,

CTaBUTb ce0s1 HA MECTO JIPYroro 4eJI0BeKa B XO/1€ CIOpa WK JUCKYCCUH Ha
Hay4HYIO TEMY, IOHUMaTb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

MpU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelieHnH (PU3NUECKHUX 3aa4 UK B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPAaBO APYroro.

IlpeameTHbIC pe3yabTaThl

7-1 kiaace



K xoH1y 00y4yeHus B 7-M KJiacce peMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCIOJIb30BaTh MOHATHS: (PU3UYECKHE U XUMHUSCKUE SIBJICHISI, HAOIIOICHNE,
SKCTIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHUIBI (PU3MUECKUX BEIIMYUH, aTOM,
MOJICKYJIa, arperaTHbie COCTOSHUS BelecTBa (TBepaoe, KHUIKOE, ra3000pasHoe),
MEXaHHUYECKOe JBHKEeHHE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSAMOIHHEWHOE),
TPAEKTOPHs, paBHOJACHCTBYOIIAs cuiia, fedopmanus (yrpyras, miacTu4eckas),
HEBECOMOCTH, COOOIIAFOIITNECS COCY/IBI;

e pasznuuath sBiacHus (AU dy3us, TEIIOBOE IBUKCHHUE YaCTHII BEIICCTBA,

PaBHOMEPHOE JBH)KEHHE, HEPAaBHOMEPHOE JBM)KEHUE, HHEPLUS, B3aUMOACHCTBHE
TeJI, PABHOBECUE TBEPABIX TEII C 3aKPEIUIEHHON OCBIO BpalLlEHMs, Iepeaaya
JIaBJICHUS TBEPJBIMU TeJIaMH, KHUJIKOCTSAMHU U ra3zaMH, aTMOC(HEpHOE AaBIICHHE,
IUIABaHUE TEJ, IPEBPAILCHUS MEXaHUYECKOW YHEPIHH) 110 OMUCAHUIO X
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JAHHOE
(duznyecKoe SBIICHUE,

e DPACIIO3HABATDh MPOSABICHUC N3YUCHHBIX (I)I/I?»I/I‘IGCKI/IX SIBJICHUM B OKpYyKaromem

MUpE, B TOM 4yHclie (PU3UYECKUE SBJICHUS B IPUPOJE. PUMEPDI ABHIKEHUS C
Pa3IUYHBIMU CKOPOCTSIMU B )KUBOM M HEXHUBOU MPUPOE, ACHCTBUE CUIIBI TPEHUS B
IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(PEPHOTrO AABJICHHSI HA )KUBOM OpraHu3M,
IUIaBaHKE PbIO, phIUaru B TEJ€ YEIOBEKA, IIPU 3TOM MEPEBOIUTH IPAKTUUECKYIO
3a/1a4y B y4eOHYIO, BBIJCIIATh CYLIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (DU3HUECKUX
SIBIICHUM

OIMCHIBATh U3yYECHHBIE CBOMCTBA Te U (PU3NYECKUE SBJICHUS, UCIIOIb3YSI
pusnueckue BenMuuHbI (Macca, 00beM, INIOTHOCTh BEIIECTBA, BPEMsi, ITyTh,
CKOPOCTB, CPEHSISI CKOPOCTD, CHJIA YIIPYTOCTH, CUJIA TSKECTH, BEC TEJIA, CHIIA
TpeHwsl, aBjieHue (TBepIoro Teja, )KUIAKOCTH, ra3a), BRITAIKUBAIOIIAs CHJIA,
MeXaHu4ecKasi paboTa, MOIHOCTb, MJIEYO CHIIbI, MOMEHT CUJIbI, KO3 (UIIUEHT
MIOJIE3HOTO JCHCTBUS MEXaHU3MOB, KHHETHUYECKAsl U MMOTECHIIMATbHAS SHEPTUS), IPH
ONKCAaHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUIN CMBICI HCIIOJIb3YEMbIX BEJTHUUH, UX
0003HaYeHUSI U €MHUIIBI PU3NYECKUX BEJIMYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIME TAHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTUMH BETMUYNHAMHU, CTPOUTH
rpadUKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH,

XapaKTepu30BaTh CBOMCTBA Tel, (prU3nUecKue sBIEHHS U MPOLECCHI, HCTIONIb3YS
npaBuiIa CIOKEHUs 1 (BI0JIb OJHOM MpsiMoit), 3akoH [ yka, 3akon [lackans,
3aKOH ApXHMe/ia, MPaBHIO paBHOBECHs pbryara (0J0Ka), «30JI0TOE TPABUIION»
MEXaHMKH, 3aKOH COXPAaHEHHS] MEXaHUYECKOW SHEPTUH, TIPH 3TOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alIUCHIBATh €r0 MaTeMaTHUECKOe
BBIpaXEHHUE;

OOBSICHATH (PU3UUECKUE SIBICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBIISTD
NPUYHHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1-2 JTOrMYecKux Iaros ¢
oropoii Ha 1-2 U3y4eHHBIX CBOWCTBA (PH3MUECKUX SIBICHUN, (PU3NIECKUX 3aKOHA
VI 3aKOHOMEPHOCTH,

pemaTh pacueTHbIe 3a1aun B 1-2 1elicTBUS, NCIIOIB3Ys 3aKOHBI U ()OPMYIIBI,
CBSI3bIBaIOIME (PU3UUECKUE BEIMUUHBI. HA OCHOBE aHaJIN3a YCIOBUS 3a/1a4H
3aMKChIBaTh KPATKOE YCIOBHE, MOACTABIATh GU3NYECKUE BEIUYUHBI B (DOPMYIIBI
IPOBOJUTH PacyeThbl, HAXOAUTh CIPABOYHBIE TaHHBIE, HEOOXOAUMBIE /IS PELICHUs
3a/1a4, OIIEHUBATh PEATUCTUYHOCTh TOJIYICeHHOW (PU3NUECKON BETUYNHBI,



pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOYKHO PEIIUTH ITPH MOMOIIU (PUZNYECKUX
METOJIOB, B OIIMCAHUH MCCIIE0BAHUS BbIIEIATH IPOBEPSIEMOE IPEAIIOI0KEHNE
(rumore3y), pa3uyaTh U HHTEPIPETUPOBATH TOTYUCHHBINH PE3yabTaT, HAXOIUTh
OIIMOKY B XOJI€ OMBITA, IeTaTh BHIBOABI IO €r0 Pe3yIbTaTaM;

MIPOBOAMTDH OMBITHI 110 HAOTIOACHUIO GU3NYECKUX SABJICHUHN WIH (PU3HUECKUX
CBOWCTB TeJ. (OPMYIUPOBATH MPOBEPSEMBIE MPEAIIONIOKEHHS, COOUPATh
YCTaHOBKY U3 MPEIJI0KEHHOT0 000PY0BaHUS, 3alIUChIBATh X0/ ONbITA U
(GbopMyITUPOBATH BEIBOJIHI;

BBITIOJIHATH MPSMbIC U3MEPEHUS PACCTOSTHUS, BPEMEHH, MacChl TeJla, 00beMa, CHIIbI
U TEeMIIepaTyphbl C UCIOIH30BAHUEM aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB,
3aMUChIBaTh MOKAa3aHUs MPUOOPOB C yUETOM 3a/1aHHOM a0COIIOTHOM MOrPEIIHOCTH
U3MEPECHU,

MIPOBOJUTDH UCCIIEI0BAaHUE 3aBUCUMOCTU OJTHOM (PM3NYECKOM BETUYMHBI OT JAPYTOM €
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHHUH (3aBUCUMOCTH ITYTH PABHOMEPHO
JBUKYIIETOCS Tella OT BPEMEHH JIBUYKEHUS Tella, CUIIbI TPEHHS CKOJIBKEHUSI OT
Beca TeJa, KauecTBa 00paObOTKHU MMOBEPXHOCTEH TNl M HE3aBUCUMOCTH CHJIBI TPEHHS
OT IJIOLIAIU COMPUKOCHOBEHHMSI T€JI, CUIIbI YIIPYTOCTH OT YAJIMHEHUS MPYKUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOrPY>KEHHOHN YacTH Tejla U OT INIOTHOCTH
KUJKOCTHU, €€ HE3aBUCUMOCTH OT TJIOTHOCTHU TeJa, OT TITyOUHBI, Ha KOTOPYIO
HOTPYXKEHO TEJIO, YCIIOBUY TIIABAHUS TEJ, YCIIOBUI PaBHOBECHS pbluara u 0JIOKOB),
y4acTBOBATh B IUIAHUPOBAHUU YU4€OHOTO UCCIIEI0OBAHUS, COOMPATh YCTAHOBKY U
BBITIOJIHSITH U3MEPEHUS, CIIeNYs MPEAJIOKECHHOMY IIJIaHy, (PUKCUPOBAThH PE3yJIbTATHI
MOJy4YEHHOM 3aBUCUMOCTH (PM3MUYECKUX BEIUYUH B BHJIE IPEIIOKEHHBIX TaOIUIl U
rpaduKOB, IeNIaTh BHIBOJIBI IO PE3YyJIbTaTaM HCCIIEOBAHNUS,

MPOBOIUTH KOCBCHHBIC M3MEPEHUS (PU3NUESCKUX BETUUUH (INIOTHOCTH BEIECTBA
KUJKOCTU U TBEPJOTO TeJa, Cujla TPEHUS CKOJIbKEHMs, TaBJICHUE BO3IyXa,
BBITAJIKMBAIOIIAs CUJIA, JEHCTBYIOIAsl HA TOTPY>KEHHOE B JKUJIKOCTb TEJIO,

K03 QUIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIICIYS
MPEJI0KEHHOW HHCTPYKIIMU: TIPU BHITIOTHEHUH U3MEPEHU coOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUHUCIISATH 3HAYCHUE UCKOMOM BETMYHUHBI;

COOJTIOAATh MpaBUiIa TEXHUKH 0€30MacHOCTH IIpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIIBI JEHCTBHUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETD, AUHAMOMETP, COOOIIAIOIINECS COCYIbl, 0apOMETp, pblyar, MOJBUKHBIN
Y HETIOJIBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKHUX
YCTPOMCTRB ¢ OMOPOi Ha X OmKcaHus (B TOM YKCIIE: MOIIIAITHUKH, YCTPOHCTBO
BOJIONIPOBO/IA, THIPaBIMUYECKU ITpecc, MAaHOMETP, BBICOTOMED, IOPIIHEBON HacoC,
apeoMeTp), UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKUX SIBICHUI M HEOOXOIUMBIC
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH TIPUMEPHI (HAXOIUTh HH(GOPMAIIHIO O IPUMEPax) MPaKTHYECKOTO
WCITOJTh30BaHUS (PU3NYECKUX 3HAHUI B TTOBCEAHEBHOM KU3HU JUIsl 0O0eCTIedeHUs
0e30MacHOCTH MPU OOPAIEHUH C IPUOOPAMH U TEXHUYECKUMHU YCTPOHUCTBAMH,
COXpaHEHHUs 3/10pPOBbs U COOIOICHUS HOPM IKOJIOTUYECKOTO TTOBEJCHUS B
OKpYKarolleu cpese;

OCYIIECTBIISATH OTOOP UCTOUYHUKOB MH(GOPMAIIMH B MHTEPHETE B COOTBETCTBHH C
3a/IaHHBIM [MOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIMNXCS 3HAHUHN U TyTeM
CpaBHEHHUS PA3IMYHBIX UCTOYHUKOB BBIACISATH HHPOPMAIIHIO, KOTOPAS SIBISICTCS
MPOTUBOPEUNBON UM MOXKET OBITH HEJOCTOBEPHOIA;



MCIOJIb30BATh MIPU BHITIOJHEHUH YU€OHBIX 3aJaHUI HAYYHO-TIOMYIISPHYIO
TUTepaTypy (pU3MUIECKOro colepiKaHus, CIPaBOYHBIC MAaTEPUAIBI, PECYPChI CETH
WuTepHer, BiageTh NprueMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPEoOpa30oBaHUs
uH(pOpPMAIIUK U3 OJTHON 3HAKOBOU CUCTEMBI B JPYTYIO;

C03/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE 2—
3 UCTOYHHUKOB UH(POPMALUU (PU3UUECKOTO COJIEPIKAHHS, B TOM YUCIIE ITYOJINIHO
JIeNIaTh KpaTKue COOOIIEHHUs O pe3ysibTaTaX MPOEKTOB UM Y4eOHBIX
WCCIIEIOBAHUH, ITPY 3TOM I'PAMOTHO MCIOJIb30BaTh U3yYEHHbIN MOHATUWHBINA
anmnapar Kypca (U3HKH, COMPOBOXK/IAaTh BBICTYIUICHHUE MTPE3CHTALIMEH;

MIPY BBITIOJIHEHUU YIEOHBIX MTPOEKTOB U MCCIEAOBAHUN PACTIPEACTSATh O0SI3aHHOCTH
B IPYIIIE B COOTBETCTBUHU C ITOCTaBICHHBIMU 33Ja4aMH, CJICIUTh 3a BHIIIOJTHEHUEM
TUTaHA JCHCTBHI, aJleKBaTHO OIEHUBATh COOCTBEHHBIN BKIIA] B ICATEIHHOCTh
CPYIIIbI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJECICTBUE, YUNTHIBAasE MHECHUE
OKpYKaIOIIHX.

8- KJace

K koH1y 00y4yenus B 8-m ki1acce mpeMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
OoTpakaTh C(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUH:

HCI0JIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KpUCTANIMYECKUE U aMOp(HbIE Tena,
HaCBILICHHBIN U HEHACBIIIEHHBIH Map, BIaXXHOCTh BO3/yXa, TEMIIEPATYpa,
BHYTPEHHSIS1 SHEPTHs], TEIJIOBOM IBUTATElb, SJJIEMEHTAPHBIN AIIEKTPUUECKUI 3apsi,
AIIEKTPUYECKOE 110JI€, IPOBOJHUKU U JUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUN
TOK, MArHUTHOE TI0JIE;
pas3nuyaTh sBJICHUS (TEIUIOBOE PaCIIMPEHUE U CHKATHE, TEILIoNepeaada, TeIioBoe
paBHOBECHE, CMAaUUBaHNE, KAIMJUISIPHBIE SBJICHUS, UCIIAPEHUE, KOHJIEHCALMS,
TUIaBJICHHE, KpUCTaUTH3anus (OTBepIeBaHuE), KUIIEHHE, TeIUIonepeaaya
(TEerIONpOBOAHOCTD, KOHBEKIIHSI, H3ITy4CHHE), dJICKTPU3AIINs Tell, B3aUMOJICHCTBHE
3apsA0B, AEHCTBUS 3JIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuToB, I€CTBUE MAarHUTHOTO I10JIs1 HA TPOBOJHMK C TOKOM, 2JIEKTPOMAarHuTHas
WH]TYKIIMS) TIO ONTUCAHUIO UX XaPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (pr3nyecKoe SBIEHUE,;
pacrno3HaBaTh NPOSIBICHNE U3YUYEHHBIX (DU3MUECKUX SIBJICHUN B OKPYXKaIOIIEM
MHpE, B TOM 4Hcie (pUu3nuecKue SBICHHs B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE U
KalWJUISIPHBIE SIBJIEHUS B TIPUPO/JIE, KPUCTAIIBI B Ipupoze, nnyuenue ConHua,
3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME POCHI, TYMaHa, UHEs!, CHETa,
JJIEKTPUYECKHUE SBJICHUS B aTMOC(EPE, AIEKTPUUECTBO )KUBBIX OPTaHNU3MOB,
MarHuTHOE 1oJie 3eMIIH, Apeid MmoarocoB, poib MarHUTHOTO OIS JUIs XKU3HU Ha
3emJie, MOJISIPHOE CUSIHHUE, TPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a]a4y B
y4eOHYI0, BBIICISATh CYIECTBEHHbBIE CBOMCTBA (MIPU3HAKN) (PU3NYECKUX SBICHH,
OTMCHIBATh U3y4YEHHbIE CBOICTBA Te U (PU3UUECKHE SBJICHUS, UCTIOIb3YsI
(u3nyeckre BeTMYUHBI (TeMIeparypa, BHyTPEHHsISI SHEPTUsl, KOJIMYECTBO TETUIOTHI,
ylieabHas TeIJIOEMKOCTh BELIECTBA, YAeIbHas TeIUIOTa MJIaBICHUs, yeabHas
TEIUI0Ta NapooOpa3oBaHus, yAedbHas TeIUIOTa CrOpaHus TOIUIMBA, KOA(PUIIMEHT
MOJIE3HOT0 ACMCTBUS TEIUIOBOM MalllMHBI, OTHOCUTENbHAS BIAXKHOCTh BO3/1yXa,
IEKTPUYECKUH 3apsil, CHJIAa TOKA, SIEKTPUUECKOE HAIIPSHKEHNE, CONTPOTHUBIIEHUE
MIPOBOJIHMKA, Y/AETbHOE CONPOTUBIICHNE BEIIECTBA, pad0Ta U MOIIHOCTb
AIIEKTPUYECKOTO TOKA), IPH ONMCAHUY MTPABUIIBHO TPAKTOBATh (PU3NUECKUIA CMBICI



UCIOJIb3YEMBIX BEJIMYUH, 0003HAUCHUS U eIMHUIBI (DU3MUYECKUX BEIHYHUH,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIIUE TAHHYIO (U3UUYECKYIO BEIHUUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IpaUKU U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYHUH,;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3HUECKUE SIBICHUS U IMPOIIECCHI, UCIOB3Ys
OCHOBHBI€ MTOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUU CTPOCHHUS BEIIECTBA,
NPUHIAIT CYMIEPIIO3UIUH MOJIeH (Ha KaYeCTBCHHOM YPOBHE), 3aKOH COXPaHCHHS
3apsiaa, 3akoH OMa a1 yyacTka 1en, 3akoH Jxoyns—JIeHua, 3akoH coxpaHeHus
SHEPTHUH, IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIMCHIBATH €TI0
MaTeMaTHYeCKOE BhIPAKECHHUE;

OOBSCHATH (U3NYECKUE TIPOIECCH M CBOKWCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE
CUTyaluil TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATH IPUUHMHHO-
CJICJICTBEHHBIC CBSI3H, CTPOUTH 00BsICHEHUE U3 1—2 JIOTMUECKUX IIIaroB ¢ OMIOPON Ha
1-2 u3ydeHHBIX CBOMCTBA (U3UYECKUX SBICHUH, PU3HMUESCKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;
peliaTh pacueTHbIe 3aa4u B 2—3 AeUCTBUS, UCIIONIB3YS 3aKOHBI U (DOPMYIIHI,
CBsI3BIBAOIINE (PU3MUECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33[a4H
3aMUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK JAHHBIX ISl PEIICHUS
3a/1a4¥, BEIOMPATh 3aKOHBI U (DOPMYJIBI, HEOOXOUMBIC [Tl €€ PEIICHUS,
MPOBOAMTDH PACUeThl U CPABHUBATH MMOTYUEHHOE 3HAUCHUE (PU3HUECKON BEITMUUHBI
C U3BECTHBIMH JJAHHBIMU,
pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOXKHO PEIIUTH MPH MOMOITN (PU3NIECKUX
METOJIOB, HCITOJIb3YsI OTIICAHUE UCCIICIOBAHMS, BBIJICIIATH TPOBEPSEMOC
MPEINOJIOKEHNE, OLICHUBATh TPABUIILHOCTD MOPSIIKA IPOBEICHUS UCCIIETOBAHMS,
JIeJIaTh BBIBOJIBI,

MIPOBOAMTH OMBITHI 11O HAOTIOCHUIO (PUBNYECKUX SABICHUHN WIN U3HMUECKUX
CBOWCTB Ten (KaluJUIIPHBIC ABJICHUS, 3aBUCMOCTD JTaBJICHUS BO3/lyXa OT €ro
o0Bema, TeMIepaTypbl, CKOPOCTH MPOLIecca OCThIBAHUS U HATPeBaHUs MIPH
U3JIYyYEeHUH OT IBETa M3JTydaromiel (Ioraomaroieii) moBepXHOCTH, CKOPOCTh
UCIIapeHHUs BOABI OT TEMIEPATYPHI KUAKOCTH U TUIOIIAIN €€ TIOBEPXHOCTH,
DJIEKTPU3AINS TEJT U B3aMMOJICHCTBHE IICKTPHUSCKUX 3apPsIIOB, B3aUMOJICHCTBHE
MOCTOSTHHBIX MarHWTOB, BU3yallu3allis MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB,
JEHCTBUS MArHUTHOTO TTOJISI HA TIPOBOIHUK C TOKOM, CBOMCTBA JJICKTPOMArHHTA,
CBOMCTBA 3JIEKTPOABHUTATEIIS TIOCTOSTHHOTO TOKa): (hOPMYJIMPOBATh MPOBEPSIEMbIE
MIPEIITOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BAHHMS,
OTHCHIBATh X0/ ONbITa U OPMYTUPOBATH BHIBOIBI;

BBITIOJTHSATH TPSIMBIE H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIIPHON BIAKHOCTH
BO3/yXa, CUJIbI TOKA, HAMIPSHKEHUS C UCTIOIB30BaHUEM aHAIOTOBBIX TPUOOPOB U
JATYNKOB (PU3UYECKHUX BEIIMYWH, CPABHUBATH PE3YIbTAThl U3MEPCHHM C yIETOM
3a/1aHHOM a0COIOTHOM MOTPENTHOCTH;

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTH OJTHON (hM3UYECKOUN BETMYUHBI OT IPYTOH C
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTHUBIICHHS TPOBOTHUKA
OT €ro JUIMHBI, IJIOMIA/IH TTOTIEPEYHOTO CEUCHHUS U YICIBHOTO COMPOTHBIICHUS
BEIIeCTBA MPOBOTHUKA, CHIIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANIPSDKEHUS Ha
MIPOBOIHHKE, HCCIICIOBAHUE TIOCIICIOBATEIIEHOTO M ITAPAIICIIBHOTO COSTUHCHHIMA
MPOBOTHUKOB): TUIAHUPOBAThH UCCIIEIOBAHKUE, COOMPATh YCTAHOBKY U BBIMIOJIHSATH
U3MEpEeHHUS, CIIeays PeUIOKCHHOMY IIaHy, PUKCHPOBATh PE3YJIbTAThI
MOJTy4YEeHHOU 3aBUCUMOCTH B BUJIE TaOJHII U TPadUKOB, A€TaTh BBIBOBI MO
pe3ysbTaTaM HCCIIeI0BaHNS;

MIPOBOJIUTH KOCBEHHbBIE M3MEpPEeHHS (DU3MUYeCcKUX BeNn4rH (yaeabHas TeIIOEMKOCTb
BEIIECTBA, COMPOTHRIICHNE IIPOBOIHHUKA, pabd0Ta K MOIIHOCTH JIEKTPHISCKOTO



TOKA): IJIAHUPOBATh U3MEPEHUsI, COOMPATh IKCIIEPUMEHTAILHYIO YCTaHOBKY,
cienys NpeaJioKEHHON MHCTPYKIIMH, U BBIYUCISATh 3HAUEHUE BEJIMYUHBI,

e coOJ0/IaTh MpaBHJia TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

e XapaKTepHU30BaTh MPUHIIMIIBI AEHCTBUS U3YUCHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOKMCTB € OMOPO#H Ha MX onucaHus (B TOM YHUCIIE. CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETD, NMapoBasi TYypOMHA, aMIIEPMETP, BOJIBTMETP, CUETYHK AIEKTPUUECKOM
SHEPTUHU, FIEKTPOOCBETUTENbHBIE TPUOOPHI, HATPEBATEIIbHBIC AIEKTPOIPUOOPHI
(mpuMepHl), SICKTPUUECKHE TPETOXPAHUTEINHN, TEKTPOMATHUT, HJIEKTPOIBUTATE b
MOCTOSIHHOTO TOKA), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (DU3MUYCCKHX SBICHUHN U
HeoOXxoauMble (hHU3HUECKHUe 3aKOHOMEPHOCTH;

e Ppacmo3HaBaTh MPOCTHIC TEXHUYECKUE YCTPOUCTBA U H3MEPUTEIHHBIC TPUOOPHI 110
CXeMaM M CXeMaTUIHbIM PUCYHKaM (KHUIAKOCTHBIN TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CrOPaHuUsl, SJIEKTPOCKOII,
peocTar), COCTaBIIATh CXEMbI JICKTPUUECKHX IIETICH C MOCIeI0BATEIbHBIM 1
napajuieJIbHbIM COCTMHEHUEM DJIEMEHTOB, Pa3jInyasi YCIOBHbIE 0003HAUCHUS
3JIEMEHTOB JIEKTPUUECKUX LIETIEH;

e MPHUBOJIUTDH IPUMEPHI (HAXOAUTH HHOOPMAIHIO O IIPUMEPaXx) MPAKTUIESCKOTO
MCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCETHEBHOM KU3HU AJI1 00ecredeHUs
0€301acHOCTH MpH 00pALIeHUN ¢ TPHOOPAMH U TEXHHUECKUMH YCTPOHCTBAMH,
COXPaHEHHUS 3I0POBbS U COOIOICHUS HOPM SKOJIOTUYECKOTO TMTOBEJICHUS B
OKpYKarolleu cpee;

e OCYIIECTBIATH MOUCK HH(pOpMALIUU (HU3UUECKOTO COJEepKaHUS B MHTEPHETE, Ha
OCHOBE MMEIOIIUXCS 3HAHUH U ITyTEM CPaBHEHUS JIONOJIHUTEIbHBIX HCTOYHUKOB
BBIICTIATH HHPOPMAIUIO, KOTOPAs SIBJISETCS MPOTUBOPEUMBOM UITU MOXKET OBITH
HEJIOCTOBEPHOM;

e HCMOJB30BaTh MPH BHIMOJIHEHUN YUEOHBIX 33JaHUN HAYYHO-TIOMYISPHYIO
TUTEPATYpy (PU3NUECKOTO COAEpKaHUsI, CIPABOYHBIE MaTepPUaIbl, PECYPChI CETH
WuTepHer, B1ageTh NprueMaMu KOHCTIEKTUPOBAHUS TEKCTA, IPEOOPa30BaHUS
uH(OpMaIUK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPAaTKUE YCTHBIE COOOIIEeHNUs, 00001as
nH(OpMaIKIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COJIEPIKaHMS, B TOM YHCTIE
MyOIMYHO MPEACTABIATh PE3YAbTAThl IPOSKTHOM MK MCCIEA0BATEIbCKOM
JIEATEIIbHOCTH, IIPU 3TOM I'PAMOTHO MCHOJIb30BATh U3YYEHHbIN MOHSITUHHBIN
anmapar Kypca (U3HKH, COMPOBOXK/IATh BBICTYIUICHHUE MTPE3CHTAINEH;

e TIPH BBHIMOJHEHUHU YUY€OHBIX MPOEKTOB U UCCIIEIOBAHUMN (PU3UUECKHUX MPOIIECCOB
pacrpenensT 00I3aHHOCTH B TPYIITE B COOTBETCTBUU C MOCTABICHHBIMH
3a/1auaMu, CJICIUTh 3a BHITIOJIHEHUEM ILJIaHa JEHCTBUN U KOPPEKTUPOBAThH €T0,
aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIA/ B JEATEIBHOCTH TPYIIIBI, BEICTPAUBATH
KOMMYHUKATHBHOE B3aMMOJICHCTBHE, MPOSBIISI TOTOBHOCTD pa3periaTh
KOH(JIUKTHI.

9-i1 KJ1ace

K koHIy 00y4enus B 9-M KJjiacce TpeIMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y OOYUAIOIINXCS YMEHUH:

e HCIIOJIB30BATh MTOHATHUSA. CUCTEMA OTCYETA, MaTepUasbHas TOUYKa, TPACKTOpHs,
OTHOCHUTEIBHOCTh MEXaHHUECKOTO BIDKEHHMS, nedopmarius (yrpyras,
IUIACTUYECKAs), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U



neperpy3ku, LEHTP TSHKECTH, a0COIIOTHO TBEPOE TEJIO, LIEHTP TSKECTH TBEPIOTO
TeJa, paBHOBECHE, MEXaHWYECKHE KOJICOAHUs M BOJIHBI, 3BYK, HH(pa3ByK U
YIABTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OIU30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPhI HCITYCKAHHUS U MOTJIOUICHUS, albda-,
Oera- 1 raMMa-U3I1y4eHMs], U30TOIBI, sIIepHAsk SHEPreTHKa,

e pa3znuuarth sBJICHUs (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JBIKCHUE,
PABHOYCKOPEHHOE IMPSMOJIMHEIHOE IBUKEHUE, CBOOOIHOE MaJIcHue Tel,
pPaBHOMEPHOE ABIKEHHE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE
JBIKEHHE, KoJieOaTeNbHOe JBIKECHHE (3aTyXarOIe 1 BRIHYXICHHBIC KOJICOaHus),
PE30HAHC, BOJIHOBOE ABMKEHUE, OTPAXKECHUE 3BYKA, IPIMOIMHEHHOE
pacrpocTpaHeHHe, OTPaXKEHHUE U NIPEIOMIICHUE CBETA, MIOJIHOE BHYTPEHHEE
OTpa)XCHHUE CBETA, pa3JIoKeHHUE OEJI0ro CBETa B CHEKTP U CIOKEHUE CIIEKTPAJIbHBIX
I[BETOB, IUCIIEPCHSI CBETA, €CTECTBEHHAs paInOAKTUBHOCTh, BOSHUKHOBEHHE
JIMHEHYATOr0 CIEKTPa U3JIyYSHHS) 110 OIMMCAHUIO MX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX AaHHOE (PU3NYECKOE SIBJICHHE;

e pacro3HaBaTh MMPOSBICHUE U3YYCHHBIX (PU3NUECKUX SIBICHUI B OKPY)KAIOLIEM MUPE
(B TOM umCIe HU3MYCCKUEC SBICHUS B IPUPO/IC: TIPHIIUBBI  OTIUBBI, BHKCHHE
riaHeT COTHEYHOH CHCTEMBI, PEaKTHBHOE JIBUKEHHUE KUBBIX OPTaHU3MOB,
BOCIIPHUSATHE 3BYKOB KMBOTHBIMH, 3€MJICTPSICEHHUE, CEHCMUYECKHE BOJIHBI, LIyHAMH,
9XO0, I[BETA TEJI, ONTHYECKHUE SIBIICHUS B IPHPO/JIE, OMOJIOTHUECKOE ACHCTBHIE
BUJMMOTO, YIbTPa(UOJIETOBOIO U PEHTI€HOBCKOI'O M3JIy4€HHH, €CTECTBEHHBII
paznoaKTUBHBIA (POH, KOCMUYECKHE JTY4H, PAIHOAKTUBHOE U3ITYIEHUE IPUPOTHBIX
MHHEPAJIOB, JICHCTBUE PAAMOAKTHBHBIX U3IIyYCHHI HA OPraHU3M YEJIOBEKa), IIPH
ATOM MEPEBOJMUTD MPAKTUIECKYIO 331a4y B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIC
cBoiicTBa (mpu3Haku) GpU3NUECKUX SBICHUI;

e ONNCHIBATh U3YYEHHBIC CBONCTBA TEJ U (PU3UUECKUE SIBICHUS, UCTIOB3YS
(u3nUecKre BeIMIUHBI (CpeIHsISE 1 MTHOBEHHAsI CKOPOCTH TeJia MPU
HEpaBHOMEPHOM JIBUKECHUH, YCKOPEHHE, TIEpEMEIIICHHE, TTYTh, YTI0Basi CKOPOCTH,
CHJIa TPEHMs], CHJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO Ma/IeHus,
BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHIIBI, MEXaHWYeCcKast padoTa ¥ MOIITHOCTH,
NOTEHIMAJIbHAsL SHEPI U Tela, MOIHATOr0 Ha/l HOBEPXHOCTHIO 3€MIIH,
NOTEHIMATbHAS YHEPTHS CKATOW NPYKUHBI, KHHETUYECKast SHEPTHs, TIOTHAS
MeXaHU4ecKasi HEprus, IepHo U 4acToTa KojeOaHHi, AJTMHA BOJIHBI, TPOMKOCTb
3ByKa ¥ BBICOTA TOHA, CKOPOCTH CBETA, II0KA3aTelb IPEJIOMIICHHS CPEJIBI), IPH
OTNHCAaHUU MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICT HCIIOJIb3YEMbIX BEJIHUYUH,
0003HaYeHUSI U €MHUIIBI PU3NYECKUX BEIMYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOILME ITAHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMH BETMUYNHAMHM, CTPOUTH
rpadKy N3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEJTUYMH,

e XapaKTEepHU30BaTh CBOMCTBA TeJl, PU3UUECKUE SIBICHUS U MPOLECCHI, UCTIONb3Ys
3aKOH COXPaHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUSI, TPUHITUIT
CYINEPIIO3UIMH CUJI, IPUHIIUIT OTHOCUTENBbHOCTH [ anues, 3akoHsl HeroTOHa,
3aKOH COXPaHEHUS NMITYJIbCA, 3aKOHBI OTPAKEHUS U TTPEJIOMIICHHUS CBETa, 3aKOHBI
COXpaHEHHMs 3aps10BOTO U MACCOBOI'0 YMCEII IIPU SAEPHBIX PEAKIHUAX, IPU ITOM
JIaBaTh CIOBECHYIO (DOPMYINPOBKY 3aKOHA M 3aITUCHIBATH €TO MaTEMAaTHIECKOe
BBIpa)XEHUE;

e OO0BSACHATH (PU3HUYECKHE MPOIECCHI U CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTYallui PAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhIABIATH IPUUNHHO-
CJICZICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKHX IIIAar0B C OTIOPOH Ha
2—3 N3y4CHHBIX CBOMCTBA (PU3NUUECKUX SABICHUN, PU3MUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEN;



peliaTh pacueTHbIC 3a1a4n (ONMUPAIONIHECs Ha CHCTEMY U3 2—3 YpaBHEHHIA),
UCTIONB3YS 3aKOHBI M (POPMYIIBI, CBSI3bIBAOIINE (PU3HMUECKUE BETMUMHBI: HA OCHOBE
aHaJIM3a yCJIOBUSA 3a[a4M 3alMChIBaTh KPATKOE YCIIOBUE, BBIBIATH HEJNOCTAIOIINE
WM N30BITOYHBIE TAHHBIE, BEIOMPATH 3aKOHBI B (HOPMYJIbl, HEOOXOMMBIE IS
peLIeHNs, IPOBOJUTD PACYETHI U OLIEHUBATH PEATMCTUYHOCTD ITOJIyYEHHOTO
3HaYeHUS (PU3NYECKON BETMUHHBI;

pacrio3HaBaTh [IpOOJIEMbl, KOTOPbIE MOXKHO PEILIUTh IPU MTOMOLIM (PU3NIECKUX
METO/I0B, UCII0JIb3Ysl OIIMCAHUE UCCIIEIOBaHMs, BBIIENIATH [IPOBEPSEMOE
IIPEIII0JIOKEHNE, OLICHUBATh IIPABUIIBHOCTD IOPSIIKA IPOBEICHUS UCCIIEIOBAHMS,
JIeNiaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yAbTaThl HAOIIOACHUNA U OIBITOB;

IIPOBOJIUTH ONBITHI 110 HAOIIOAEHUIO (PU3UUECKUX SBICHUN WIN PU3NUECKUX
CBOMCTB Tel (M3y4eHue BTOPOro 3akoHa HploTOHA, 3aKOHA COXpPAaHEHHUsI SHEPTHH,
3aBUCUMOCTb I€pHOA KosleOaHUH NPYKUHHOTO MAasgTHUKA OT MacChl Irpy3a U
YKECTKOCTHU MPYKUHBI U HE3ABUCUMOCTb OT aMILJIUTY/bl MAJIbIX KOJIEOAHUH,
OpSMOJIMHEHHOE paclpocTpaHeHHe CBeTa, Pa3yloKeHue Oesloro cBeTa B CHEKTP,
U3y4eHHE CBOMCTB N300paKEHHS B TUIOCKOM 3€pKaJie M CBOMCTB N300paskeHUs
npeaMera B cobuparolel JInH3e, HaOJt0JeHUEe CIUIOLIHBIX U JIMHEHUaThIX
CIIEKTPOB M3JIy4CHUS): CAMOCTOSATEIILHO COOUPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 000pyAOBaHMs, OMMCHIBATH X0 OMbITAa U €0 Pe3yibTaThl, GOPMYIUPOBATH
BBIBO/IbI;

IIPOBOJIUTH MPH HEOOXOAUMOCTHU CEPHIO MPSAMBIX U3MEPEHUHN, OIIpeieNisisi cpeiHee
3HaYeHHE U3MepsieMoil BennunHbl (PoKyCcHOE paccTosHIE COOMPAOLICH JIMH3BI),
000CHOBBIBaTh BBIOOP CII0C00a M3MEpeHHs (M3MEPHUTEIHLHOTO MIPHOOPA);

MIPOBOJIUTH UCCIIEOBAaHUE 3aBHCUMOCTEH (PM3NUECKUX BEITMYUH C UCTIOIb30BaHUEM
HPSIMBIX U3MEPEHUi (3aBUCHMOCTD IIYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HayallbHOM CKOPOCTH, Mepro/ia KoiebaH!il MaTeMaTH4eCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaKE€HUS CBETA OT yIJIa MaJCHUS U
yIJia MPEeIOMIICHUSI OT yIJia MajeHus): TUIAHUPOBATh UCCIICIOBAaHHE,
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3yJIbTATHI TOJTyYECHHON
3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUJIE€ TaOJIUI] U IpaUKOB, €J1aTh BBIBOIbI
10 pe3yJbTaTaM MCCIIEN0BaHNUS;

MPOBONTH KOCBCHHBIC M3MEPEHUS (PU3NYIECKUX BEIUYMH (CPEIHSS CKOPOCTh
YCKOpEHHE Tejia MPH paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOTHOTO
NaJeHUS], KECTKOCTb MPYKUHBI, KOOPPUIIMEHT TPEHUSI CKOJIBKEHUS, MEXaHUYECKas
paboTa ¥ MOIIHOCTh, YAaCTOTa U MepHo/]] KojeOaH!i MaTeMaTHYECKOro U
NPYXKUHHOT'O MasiTHUKOB, ONITUYECKasi CUJIa COOMPAIOILEH JIMH3bI, PaJUOAKTUBHBIN
(OH): MIaHKUPOBATH U3MEPEHUS, COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITNOJIHATh U3MEPEHUS, CIENYsI MPEATIOKEHHON MHCTPYKIIMY, BBIUUCIISATH 3HAUEHNE
BEJIMYMHBI U aHAIM3UPOBATh MIOJYyYEHHBIE PE3YIIbTAThI C YIETOM 3aJaHHON
MIOTPELIHOCTH U3MEPEHUM;
co0Jro1aTh MpaBuiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a00paTOpHBIM
o0opyIoBaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3UUECKUX MOJIENEN: MaTepHaIbHast
TOYKa, aOCOIIOTHO TBEPAOE TENO, TOUEYHbIN UCTOYHUK CBETA, Jy4, TOHKas JIMH34,
IUTaHETapHasi MOZEb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTI'O Spa,;

XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS U3yYEHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOWCTB C OMOPOM HA MX ONKMcaHus (B TOM YUCIIE.: CTUIOMETP, TaTYHKH
MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, IEPUCKOTI,
¢doroanmapar, ONTHYECKUE CBETOBO/IbI, CIEKTPOCKOII, T03UMETP, Kamepa



BuiibcoHa), MCIOJIb3ys 3HAHUS O CBOMCTBAX (PM3MUYECKUX SBJICHUH U HEOOXOIUMBIC
¢du3nueckre 3aKOHOMEPHOCTH;

e HCIIOJIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTEIIBHBIX TPUOOPOB U TEXHOJIOTMUECKHUX MPOIIECCOB MPU
pelIeHnr y4eOHO-TIPaKTUUECKUX 3aa4, ONTUYECKUE CXEMBI [Tl IOCTPOCHUS
M300paXCHUI B IJIOCKOM 3€pKajie U COOUpAIOIICH TUH3E;

e [PUBOIUTH MPUMEPHI (HAXOUTh HHHOPMALIKIO O IPUMEPaAX) MPAKTUIECKOTO
UCTIOJIb30BaHUs (PU3MUECKUX 3HAHUI B TTOBCETHEBHOM KU3HU AJIs 00eCTICUCHUS
0e30MacHOCTH NMpHU OOpAIEHUH C TPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMH,
COXPAaHEHHUS 3I0POBbS U COOJFOICHUS HOPM IKOJIOTUYECKOTO TTOBEJICHUS B
OKpY:Karolleu cpee;

e OCYIIECTBJIATH MOUCK HUH(OpMALIUU (PU3HUECKOTO COJEPIKAHUS B MHTEPHETE,
CaMOCTOSITENILHO (POPMYIUPYS TOUCKOBBIN 3aMPOC, HAXOAUTH MYTU ONpeeNICHUs
JIOCTOBEPHOCTH MOJIYYCeHHOM MH(POPMALIMK HA OCHOBE UMEIOIINUXCS 3HAHUHN 1
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

e HCIIOJIb30BATH MPH BBHIMOJHEHNUN YU€OHBIX 3aaHUI HAyYHO-TIOMYJISIPHYIO
auTepaTypy (pU3MUecKoro couepikaHus, CIpaBOYHbIE MAaTepUAIbl, PECYPChI CETU
WNurtepHer, B1aieTh npueMaMyu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3OBaHUs
uH(pOpMaIlMU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;

e CO3/JaBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHHIE COOOIICHUS HA OCHOBE
uH(pOpPMaIIUU U3 HECKOJIIBKMX UCTOYHUKOB (PU3UYECKOTO COACPKAHMUS, MyOIUIHO
MPEACTABIISITH PE3YJIbTAThl IPOSKTHOW UITH UCCIIEIOBATENHCKON IEATEIbHOCTH, TIPU
3TOM I'PaMOTHO UCIOJIb30BATh U3YUYE€HHbBIN MOHATUHHBIN annapar u3y4yaeMoro
pasnena GU3UKHA U CONTPOBOXKIATH BBICTYIIJICHUE TPE3EHTALIUEH C YIETOM
0COOCHHOCTEH ayAUTOPHH CBEPCTHUKOB.

Temarnuyeckoe mIaHUPOBaHUE

s
/-1 KJ1acc
Ne HanmenoBanu | KoanyectBo yacoB
11/- € pa3esoB U DaekTpoHHbIE (HMPOBHIE)
TeM Beer | KontposibHbl | IIpakTHYECKH | oGpa3oBaTebHBIE pecypehl
n MPOrpamMMbI 0 (Y paﬁOTbl (Y paﬁOTbI

Pazgen 1.®Pu3uka u ee posib B NO3HAHUM OKPYKAKOIIEro MUpa

Bbubmunorexa ®I'UC «MOS

dusnka —
1.1 | Hayka o 9 mkoja» — lesson.academy-
' content.myschool.edu.ru/03/0
npupozae 7
12 dusnueckue 2 1 dusuka, 7 kiace, DI'AOY

BEJTNYWHBI JI1O «Axanemus




Munnpocsenienust Poccuny»

EcrecTBenno-

1.3 | Hay4HBII METO 2 1 <..>
IMO3HAHUSA

Hroro no pazaeny 6

Pa3nen 2.11lepBonavaibHble

CBC/ICHHUSA 0 CTPOCHHUH BelIeCTBA

Crpoenue
BEIIIECTBA

2.1

1

<.>

JBuxxeHue u
B3aMMO/ICUCTBU
€ YaCTHII
BEIIECTBA

2.2

ArperaTHble
2.3 | cocTrosiHUS
BelIeCTBa

Utoro no pazneny

5

Paznen 3./IBu:kenue

M B3aMMOJIeCTBHE TeJl

Mexanuueckoe
BIDKEHUE

3.1

3

HNueprus,
3.2 | Macca,
IUIOTHOCTD

Cuia. Buner
CHUII

3.3

14

Hroro no pazneny

21

Pa3nen 4./[aBienne TBepABIX TeJl, JKUAKOCTEH U ra3oB

JlaBiienue.
[Tepenaua
JaBJICHUS

4.1 | TBepABIMU
TeJIamH,
KUAJIKOCTSIMH 1
razamu

JaBiaenne
KUJIKOCTH

4.2

ATtmocdepHoe
JIaBIICHUE

4.3

[eiicTBue
4.4 | )KUAKOCTH U
rasa Ha




MOTPYKEHHOE B

HUX TEJI0
Hroro mo pazaeny 21
Pa3nes 5.Pa6ora 1 MOIIHOCTH. DHeprus
51 Pabora u 3 1 < >

MOIIIHOCTb
5.2 | pocteie 5 1 <.>

MEXaHHU3MBI
53 Mexanudeckas 4 1 1 < >

JHEpPTUs
Hroro mo pazaeny 12
[ToBTOpeHue 3

<..>
OBIIEE
KOJIMYECTBO
YACOBIIO 68 3 12
[TPOT'PAMME
8- KJ1ace
KouunyecTBo 4yacoB DJIeKTPOHHbIE

Ne | HammenoBanmue (mndposbie)
n/ | pasienoB M TeM | Beer | Kontpoannsi | lpakTudeck 06pa3oBaTeILHbIE
| HporpamMMel 0 e paboThI ue paboThl | pecypebl
Pasnen 1.TennoBble ABJIeHUS

CrDocHIME K bubnmnorexka ®I'UC «Mos
11 csfﬁcma 7 mkona» — lesson.academy-

' content.myschool.edu.ru/03/

BeIIleCTBa 08

TeruoBbe ®dusuka, 8 xknace, PTAOY
1.2 DOLECCE] 21 1 5 JIIO «Axanemus

pon MuHnpocsenienust Poccun»

Hroro no paszneny 28
Pa3nen 2.JiekTpruyeckne 1 MATHUTHBIE SIBJICHUS
2.1 | DnexTpudeckue 7 1 <.>




3apsizibl.
3apsoKeHHBIC Tena
U UX
B3aUMOJICUCTBUE
ITocTosHHBIH
2.2 | pNeKTpUUECKUI 20 1 7 <..>
TOK
9.3 | MaruuTHbIe 6 1 15 <.>
SIBIICHHUS
24 DJIEKTPOMAarHuTH 4 < >
ast MHAYKIUS
Hroro mo pazaeny 37
<>
[ToBTOpeHue 3
OBIIEE
KOJIMYECTBO
YACOB I10 68 3 14,5
[TPOT'PAMME
9-i1 k1ace
KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne | HammeHnoBanue (wndpoBbie)
n/ | pa3yieioB M TeM | Beer | Konrposshsl | [IpakTHueck 00pazoBaTeLHbIE
| HporpamMMBet 0 e paéoTnI ue padoThbl pecypeb
Paznea 1.Mexanuueckue siBJeHUS
MexaHuueckoe Bubnuorexa ®TUC «Most
1.1 | ABWOKEHEE U 10 1 mkoja» — lesson.academy-
"~ | cocoOBI ero content.myschool.edu.ru/03/
ONHUCAaHUA 09
BsaMoleHCTEIe dusuka, 9 kimace, PI'AOY
1.2 e a 20 1 3 JITIO «Axamemust
Munnpocsenienus Poccun»
1.3 | Saxonet 10 3 <.>
COXpaHEHUS
Hroro mo paznueny 40




Pasznen 2.MexaHHYeCKHE K0JIEOAHUS U BOJIHbI

21 Mexanunueckue 7 3 <. >
KoJieOaHus

29 Mexanunueckue 8 1 3 < >
BOJIHBI. 3BYK

Hroro no pazaeny 15

Pa3nen 3.2/ieKTpOMarauTHoe

moJi€e U 3JICKTPOMAIHUTHBIC BOJIHBI

DNeKTpOMaruHuTH
o€ moJie u

3.1 6 2 <..>
ANEKTPOMArHUTH
bI€ BOJHBI

Wtoro mo pazneny 6

Pasnen 4.CBeToBble siBJIeHUS
3aKOHBI

4.1 | pactipoctpanenust | 6 2 <..>
cBeTa
JInH3bI 1

4.2 | ontuyeckue 6 3 <..>
PUOOPHI
Paznoxenue

4.3 | 6enoro cBeTta B 3 2 <..>
CIICKTP

Hroro no pazaeny 15

Pa3nen 5. KBanToBble siBJIeHUsI
Hcnyckanue u

5.1 | mormnoienne 4 1 <..>
CBETa aTOMOM
Crtpoenue

5.2 6 1 <..>
aTOMHOTO si/ipa
Snepubie

5.3 | 7P 7 1 1 <.>
peakuuu

Uroro no pazaeny 17

Paznen 6.IToBTOpUTEILHO-0000 AT MOTYJIb
[ToBTOpEeHue
00001eHune

6.1 | conepxaHus 9 2 <..>
Kypca QpU3UKH 32
7-9-11 xacc

Hroro no paszneny 9




OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

102

27




