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IosicHuTeIbHAS 3aNIHCKA

PabGouas mporpamMMa mo ¢u3uke Ha YpPOBEHb OCHOBHOIO OO0IIero oOpa3oBaHMs MAJis
oOyyaromuxcst 7-9-x xmaccos MBOY COII NelO r.Canbcka pa3paboTaHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

o ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanum B Poccuiickoii
denepanuny;

e npuka3za Munmnpocemenus: ot 31.05.2021 Ne 287 «O06 yrBepxkaeHuu QeneparbHOTO
roCy/IapCTBEHHOT0 00pa30BaTEILHOIO CTaHIapTa OCHOBHOI'O O0IIETr0 00pa30BaHuUs»;

e npuka3za Munnpocsemenuss ot 18.05.2023 Ne 370 «O0 yrBepkaeHUHN QeaeparbHOi
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs»;

e mpuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu Ilopsaka
OpraHM3allMl U  OCYIIECTBICHHS  0Opa3oBaTENbHOM  JIEATEIBHOCTH IO  OCHOBHBIM
o0mieo0pa3oBaTeIbHBIM MPOrpaMMaM — 00pa30BaTENIbHBIM TIporpaMMaM HavaabHOTO OOIIEro,
OCHOBHOTO OOIIIETO U CPEeTHEro O0IIeT0 00pa3oBaHUsY;

e KOHIICTIINH MPENoaBaHus yaeOHOTO ipeameTa « Du3nkay;

e CIT 2.4.3648-20 «CaHUTapHO-IMHAEMHUOJIOTUYECKHE TpeOOBaHUS K OpraHuU3alysIM
BOCIIUTAaHUS M OOYYCHHSI, OTABIXa M O3JIOPOBJICHUS JIETCH M MOJIOJCKH», YTBEPIKICHHBIX
MIOCTaHOBJICHHEM TJIABHOI'O CaHUTApHOTO Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTUBbl U TpeOOBaHUS K OOECIECUEHUIO
O0ezonmacHOCTH ®  (WaM) OE3BPEIHOCTH IS 4YelloBeKa (aKTOPOB Cpelbl  OOMTaHUS»,
YTBEPKACHHBIX IOCTAHOBJIECHUEM IJIaBHOI'O cCaHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e y4eOHOTrO0 1aHa OCHOBHOTO o011ero oopazoanus MBOY COILI Nel0 r.Canbcka;

e (henepasibHOM paboueit MPorpamMMsl 10 yueOHOMY npeaMeTy «Du3nkay.

Pabouass mporpamma OpHeHTHpOBaHa Ha II€JIEBbIE NMPUOPUTETHI, CPOPMYIHPOBAHHBIE B
denepanbHOi pabouell mporpamMme BOCIIUTaHHUS M B pabodeil mporpamme Bocnutanus MBOY
COI Nel0 r.Canbcka.

[IporpamMa mo Qu3MKe Ha YpPOBHE OCHOBHOIO OOIIero oOpa3oBaHUs COCTaBJI€HAa Ha
OCHOBE MOJIOXEHUI K TpeOOBaHUN K pe3ylbTaTaM OCBOEHMsSI Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBatenbHOW mporpammsl, mpenactaBieHHbIx B PI'OC OO0, a Takke ¢ y4eToMm
denepanibHON paboueid mporpamMmbl BocnuTaHuss W KoHuenuuu mpenojaBaHus y4eOHOTO
npeamera «Pu3nKa».

CopepxaHue mnporpaMMmbl 1O (U3HMKE HalpaBlIeHO Ha (OPMHpPOBAHHE €CTECTBEHHO-
HaY4YHOH I'paMOTHOCTH OOYYaIOLIMXCS M OpPTraHU3alMI0 M3yuyeHHs! (PU3MKM Ha JesTeIbHOCTHOM
OocHOBe. B mporpamme mno (¢u3MKe YUHUTHIBAIOTCS BO3MOXKHOCTH Yy4YeOHOro mpeaMmeTra B
peamuzanuu TpeboBaHuii @I'OC OOO K IUIaHUPYEMBIM JHMYHOCTHBIM M METallpeIMETHBIM
pe3ynbTraTaM OOYYeHHs, a TaKKe MEXKIIPEJIMETHbIE CBS3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MIPEIMETOB HAa YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHMsl.

[IporpamMma 1o ¢u3MKe yCTaHABIMBAET paclpejesieHue y4yeOHOro mMarepuaia Mo rojam
oOyueHus (1o Kiaccam), Hpe[siaraeT NPUMEPHYIO IOCIEJOBATEIbHOCTh H3YYEHHUS TeM,
OCHOBaHHYIO Ha JIOTHUKE pa3BUTHUS MPEAMETHOTO COJEpKaHUS U y4yeTe BO3PACTHBIX
0cobeHHOCTeH 00y4JaronIXcs.

[Tporpamma no ¢usmke pazpaboTaHa ¢ 1EIbI0 OKa3aHUsI METOUYECKON MOMOIIU YUUTETIO
B CO3JIaHMM paboueil MporpamMmel o y4eOHOMY MpPEeIMETY.

®u3zrKa ABISETCS CUCTEMOOOPa3yIOIIUM JJIsi €CTECTBEHHO-HAYUHBIX Y4€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3HUECKHE 3aKOHBI JIE)KaT B OCHOBE IPOLIECCOB M SBJICHUHN, U3y4yaeMbIX XHMHUEH,
Oouonorueit, actrpoHomueil U ¢usnueckoil reorpaduei, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIseT HambOoiee SICHble 00paslbl MPUMEHEHHsS HAayYyHOrO METO/a
MO3HAHUS, TO €CTh CIIO0CO0a MOMYyYEHHs JJOCTOBEPHBIX 3HAHUI O MHpE.



OpHa U3 IIaBHBIX 33134 (pu3nyeckoro oOpa3oBaHMs B CTPYKType OOIIEro oO0pazoBaHHS
COCTOUT B (OPMHUPOBAHUHU E€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTM M MHTEpeca K HayKe Yy
o0yyJarouuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM YpOBHE MpEAIOJaraeT OBJaJEHHE CIEeIyIOLUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO0 TPAMOTHOCTb!

e HAY4YHO OOBSACHSATDH SBJICHMUS;

e OLICHHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIICOBAHMSI;

e UHTEPIPETUPOBATh JITAaHHBIE U MCIIOJIb30BaTh HAy4YHbIC JJOKA3aTENbCTBA JUIS MOJYyYCHUS
BBIBOJIOB.

Ilenu wm3yueHuss (U3MKM Ha ypOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMs OIpPECNICHbl B
Konuenmun npenogaBanus yueOHoro npeamera «®dusuka» B 00pa3oBaTeIbHBIX OpraHU3aLUsAX
Poccuiickoit ®enepauuu, peanu3yllUX OCHOBHbIE 00Ie00pa30BaTelIbHbIE POTrPaMMBI,
yTBepkIeHHOU pemenrem Kosmerun MunucreperBa npocsemienus Pocculickon ®enepanuu
(mpotokoin ot 3 gexabps 2019 roga Ne [1K48H).

Henn usyvyenus pusuku:

e IpUOOPETEHNE HHTEPECA U CTPEMIICHUS 00YYaIOLUXCs K HAYyYHOMY U3YUEHUIO IPUPOBI,
Pa3BUTHE UX UHTEUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMpPEJICTABIEHUH O HAydyHOM MeETOJleé TMO3HaHus U  (QOpMUpOBaHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBJICHUSIM;

e GOpMHpOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa MU3y4yeHHs OCHOB CTPOCHMS
MaTepuH U GyHIAMEHTAILHBIX 3aKOHOB (DH3UKH;

o GOopMHpOBAaHUE MPEJCTABICHUNA O POJM (DU3MKM JUISL PA3BUTHUS APYIMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUM;

e pa3BUTHE IMPEJCTABICHUA O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaIbHOM
NeSITEIbHOCTH, CBSI3aHHOM C (U3MKOW, MMOATOTOBKA K JalibHEHIIEeMYy OOY4YeHHMIO B 3TOM
HaIpaBJICHUU.

Joctuxenne 3TUX Lened mnporpammbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 0OecleunBaeTCsl pellieHUeM CIIEYIONIUX 3a1aY:

e IpUOOpETEHNE 3HAHUN O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e IpUOOpETEHNE YMEHUH ONUChIBaTh M  OOBACHATH (U3MUECKHE  SABJIECHUS C
MCII0JIb30BaHUEM TIOJyUYEHHBIX 3HAHUM;

e OCBOGHHE METOJIOB pEIIeHMs] MPOCTEHIINX pacyeTHBIX 3a7ad C MCIHOJIb30BaHUEM
bu3nUecKux MojesIel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e Pa3BUTHE YMEHUIN HAOJIO/IaTh IPUPO/IHBIE SIBICHUS U BBIIIOJIHATH ONBITHI, TAOOPATOPHbIE
paboThI U HKCIIEPUMEHTANIbHBIE NCCIIEOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENIbHBIX IPUOOPOB;

e OCBOEHHE MPUEMOB paboThl ¢ HHpopManueil (pu3nUecKoro cojep:kaHus, BKIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTH)KEHUSX (PU3MKH, aHAIM3 M KPUTUYECKOE OIICHHBaHUE
uH(pOopMaLnu;

 3HAKOMCTBO €O cepamMu MpohecCHOHATBHON IEATEIbHOCTH, CBA3aHHBIMU ¢ (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAaHHBIMU Ha JTOCTHKEHUSAX (PU3NUECKON HAYKH.

Ha u3yuenne ¢usuku (6a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS
otBoauTCs 238 yacoB: B 7-M Kiacce — 68 yacoB (2 waca B Heeno), B 8-M kinacce — 68 gacos (2
Jaca B He/iel0), B 9-m kiacce — 102 gaca (3 yaca B HEACIIO).

[Ipennaraemslii B mporpaMme o ¢pu3uke nepeyeHb JadopaTOPHBIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapakTep, YYUTeNlb JejaeT BbIOOp MpoBeaeHHs Ja0OpaTOpHBIX PabOT H
OTIBITOB C YYE€TOM MHIUBUIYaJIbHBIX OCOOCHHOCTENW 00Yy4arOIINXCs, CIIUCKA SKCTIEPUMEHTATbHBIX
3a[JaHMii, TIpeAsIaraéMbIX B paMKax OCHOBHOT'O FOCYIapCTBEHHOI'0 AK3aMeHa 1o (pu3uke.

JUia peanu3anuy nIporpaMMbl UCHOJIB3YIOTCS YY€OHHMKH, JOMYLICHHbIE K MCIIOJIb30BAaHHIO
Py peanu3alii HMEIOUINX TOCyJapCTBEHHYIO aKKPEIUTALHUI0 00pa3oBaTENIbHBIX MPOrpamMM
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HAyYaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeAHero oOmero oO0pa30BaHUS OpPraHU3ALUSMH,
OCYIIECTBISIOIIMMU  00pa30BaTENIbHYI0  JESTENbHOCTh, MPUKA30M MUHIIPOCBELIEHUS OT
21.09.2022 Ne 858:

e ®usuka: 7-i kiacc: 0a30BbIM ypoBeHb: yueOHMK, 7 kiacc/ Ilepermkun U.M., MBaHoB
A.N., AkimonepHoe obuiectBo «M3narenscto "lIpocBemenuey;

o ®usuka: 8-i kiacc: 6a30BbI ypoBeHb: yueOHUK, 8 kiacc/ [leppimkun 1. M., liBaHoB A.
H., Axunonepnoe obmectBo «M3narensctBo "[Ipocsemienue»;

o ®u3uka: 9-i kiacc: 6a30BbIil ypoBeHb: yueOHUK, 9 knacc/ [epoimkun Y. M., I'ytauk E.
M., UBanoB A. U., [TerpoBa M. A., Akiinoreproe obmiectBo «M3natensctBo "[IpocBemnieHne».

DNEKTPOHHBIE 00pa30BaTENbHBIE PECypChl, JOMYIICHHbIE K WCIOIB30BAHUIO TIPU
peanu3alui  MMEIOIMUX TOCYAApPCTBEHHYIO aKKpEAUTAIMI0 00pa30oBaTeIbHBIX IPOrpPaMM
HAYaJbHOTO OOINEro, OCHOBHOTO OOIIEro, CpeaHero ooOmero oOpa3oBaHMs IMPUKA30M
Munnpocgenienus ot 02.08.2022 Ne 653:

e ®usuka, 7 kinacc, DI'AOY IO «Akanemuss Munnpocsenienus Poccuny;

o ®usuka, 8 kinacc, PI'AOY HIIO «Akanemus Munnpocsemenus: Poccumny;

e ®usnka, 9 kimace, ®DI'AOY IO «Akagemust MunmnpocsernieHus: Poccumny.

Copnep:xanue yueOHOro npeamera

7-i Kyace

Pa3nes 1. ®usuka u ee posib B NO3HAHUHN OKPY:KAKOIIEro MUpa.

®uznka — Hayka o npupoze. SBnenus npuponsl. Gusnueckue SABICHUS: MEXaHUYECKHE,
TEIUIOBbIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

dusnueckue BeNUUYMHBL. V3MepeHue Qu3nueckux BeluYMH. Du3nueckue HpudOopHI.
ITorpemnocTs n3MepeHnii. MexayHapoHasi CUCTEMA €IMHMULI.

Kak ¢u3uka u apyrue ecrecTBeHHble HAyKH H3ydaloT Npupoay. EcTecTBeHHO-Hay4HBIH
METOJl TO3HaHWs: HaAOIIOJEHHe, IOCTAaHOBKAa HAYYHOI'O BOMNPOCA, BBIJBUKEHHE THUIIOTE3,
HKCIEPUMEHT TI0 TpOBEpKe TuNoTe3, oObscHeHHe HabmogaeMoro sBiaeHud. OmnucaHue
(bu3NYECKUX SIBICHUN C TOMOIIBIO MOJIEJIEH.

JleMoHCTpALUH.

1. MexaHnnyeckue, TEMJIOBbIE, JEKTPUUECKHUE, MAarHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®usnyeckue nMpuOOPHI U Mpoleypa NPSAMBIX U3MEPEHUI aHaJOrOBBIM U LHU(POBHIM
npudopom.

JlabopaTopHbie padoThI U ONBITHI.

1. Omnpenenenve 1EeHbI JeNIEHUS MIKAIbl U3MEPUTEIBHOTO PHOOpA.

2. H3zmepenue paccTOSHUM.

3. H3mepenne oObema XKUIKOCTH M TBEPJIOTO Tea.

4. OmnpeneneHue pasMepoB MajbIX TE.

5. U3mepenue TtemmepaTypsl NpU TOMOIIM JKUAKOCTHOTO TEpPMOMETpa M JaTyuka
TEMIIEPATYPHI.

6. IlpoBenenue uccienoBaHUS MO NPOBEPKE THUIIOTE3bl: JAIBHOCTH IOJIETa IapHKa,
MYIIEHHOTO0 TOPU30HTAIBHO, TeM 00JIbIlle, YeM OOJIbIlle BBICOTA ITYyCKa.

Pa3nen 2. [leppoHavyaibHble CBeleHHS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3mepbl. ONBITHI, JI0Ka3bIBAIOIINE
JTUCKPETHOE CTPOEHHE BEILIECTBA.

JBuxenue dactuy BeniecTBa. CBsA3b CKOPOCTHM JBMKEHMS 4YacTULl C TEMIIEPaTypOU.
BbpoynoBckoe nmBmwxkenue, muddysus. B3anmoaeiicTBue YacTHI[ BEIIECTBA: MPUTHKCHHUE H
OTTaJIKUBAHUE.

ArperaTHble  COCTOSIHMSL ~ BEIECTBA: CTPOEHUE Ta30B, IJKUAKOCTEH U TBEPIBIX
(kpucTayuinyeckux) Tea. B3aumMocBsA3b MeXAy CBONCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
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COCTOSTHUSIX M WX aTOMHO-MOJIEKYISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHHUN
BOJIBI.

JdemMoHCTpaumu.

1. HaGmronenue 6pOyHOBCKOTO JBUYKEHUS.

2. Hab6monenue nuddysun.

3. HaOnrogenue siBieHUN, OOBACHSAIOMUXCS TPUTHKECHUEM WIA OTTAIKUBAHHEM YaCTHI]
BEIIECTBA.

JlaGopaTopHble padOThI M ONBITHI.

1. Ormenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIONb30BaHUEM (oTorpaduil).

2. OnpIThl 10 HAOTIOJEHHUIO TETJIOBOTO PACIIMPEHHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJIIPHOTO PUTSKEHUSL.

Paznen 3. /[Bu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexannueckoe JBukeHue. PaBHOMepHOe U HepaBHOMepHOe ABUkeHUE. CKOpPOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBMKEHUU. PacyeT myTu u BpeMeHU JBUKEHUS.

SlBnenve wuHepuuu. 3aKOH WHEpIUHU. B3ammonaelcTBUE TeN Kak MPUYMHA W3MEHEHUS
CKOpPOCTH JIBM)KEHMsI Tell. Macca kak mepa mHepTHocTH Tena. IlnotHocTs BemiectBa. CBs3b
MJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IMHUIIE O0OBhEMa BEIIECTRA.

Cuwia Kak XxapakTepucTuKa B3aumojeicTBus Tten. Cuiia ynpyroctd M 3akoH ['yka.
W3mepenne cuiabl C MOMOIIBIO JUHAMOMETpa. SIBiIeHUE TAroTeHUss W cuia Tsokectu. Cuna
TSKECTU Ha JIpyrux Iruianerax. Bec tema. HeBecomocTh. CrokeHHE CUJI, HANPABIECHHBIX IO
onHOI npsmMoil. PaBHozeiicTByromas cuit. Cuna tpeHusi. TpeHHue CKOJIbXEHUS U TPEHUE MOKOS.
Tpenue B npuUpoe U TEXHUKE.

JdemMoHCcTpaumu.

Habmroienne MexaHn4eckoro JBHKEHUS Tena.

N3mepenne ckopoCcTu MPSIMOJIMHEMHOTO JIBUXKEHHUS.
Habmtoienue siBIeHUS HHEPIIHH.

HabGmronenue n3mMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TE.
CpaBHeHHME Macc MO B3aUMOJACHCTBUIO TEIl.

CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMO.

JIaﬁopaToprle padoThI M ONBITHI.

1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO IBIDKEHHUS (IIApUKa B KUIKOCTH, MOJIEITH
AIIEKTPUIECKOTO aBTOMOOUJIS | T. 11.).

2. OrmpeneneHne CpeIHEH CKOPOCTH CKOJIBLKEHHS OpycKa WIHM IapuKa MO HaKJIOHHOMN
MIJIOCKOCTH.

3. Ompexenenue MIOTHOCTH TBEPOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsKEeHUs (IedopMaliiu) Mpy>KUHBI OT
MIPUIIOKEHHOMN CHIIBL.

5. OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Tela U
XapakTepa COMPUKACAIOITNXCS TTOBEPXHOCTEH.

Pa3nen 4. /laBiieHue TBePABIX TeJl, *KUAKOCTEH U ra3os.

Hasnenue. CiocoObl YMEHBIIICHHS ¥ YBEJIMUCHUS TaBiieHus. J[aBieHne ra3a. 3aBUCUMOCTh
JaBJICHUS Ta3a OT oObeMa, Temneparypsl. [lepenaya gaBieHus TBEPABIMU TEJIAMU, KUIKOCTSIMH
u razamu. 3akoH [lackans. ITHeBMaTHueckue MamMHbBI. 3aBUCUMOCTH JABJICHUS KUAKOCTH OT
ryounbl.  [mppocratumueckmii  mapagokc. CooOmiaromuecst cocyasl. [ 'mapaBiaudeckue
MEXaHU3MBI.

AtMocdepa 3emnu u armocdhepHoe naBieHue. [[pUYMHBI CYIIECTBOBAHUS BO3TYITHOU
o6omoukn 3emnu. Omwir Toppuyennu. M3mepenune atMochepHOTO MaBJICHHS. 3aBUCHMOCTH
atMoc(epHOro MJaBJIEHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl nmns wu3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.
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JleiicTBHE )KUIKOCTH M Ta3a Ha MOrPY>KEHHOE B HUX TeJ0. BriTankuBaromas (apXxuMeaoBa)
cuna. 3akoH Apxumena. [1naBanue Ten. BoznyxomnnaBanue.

JdemMoHCcTpanmu.
3aBMCHMOCTbD JABJICHUSA I'a3a OT TEMIIEPATYPBHI.

Ilepenada naBneHus KUIKOCTBIO U Fa30M.

Coob1maronyecs: cocysl.

I'mppasinyeckuii npecc.

[TposiBnenue neiictBus aTMOCHEPHOTo JaBICHHUS.

3aBUCUMOCTh BBITAIKMBAIOIIEH CHIIBI OT OObEMa MOTPY)KEHHOW 4YacTh Tena u
IUIOTHOCTH KHUJIKOCTH.

7. PaBEHCTBO BBITAJIKUBAKOLIEH CHIIBI BECY BBITECHEHHOW JKUJIKOCTH.

8. VYcnoBue mnaBaHMsA TeN: IUIAaBAaHUWE WM IOIPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOLLIEHUS TUIOTHOCTEH Tea U KUAKOCTH.

JlaGopaTopHble padOThI M ONBITHI.

1. MHccrnenoBanue 3aBHCHMOCTH Beca Teja B BOJIE OT 00beMa MOTPYKEHHOU B KUIKOCTb
4acTH Tela.

2. OmnpeneneHne BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TEJIO, HOTPY)KEHHOE B
KUIKOCTD.

3. [IlpoBepka HE3aBUCHMMOCTH BBITAIKMBAIONICH CHUJIBI, JCHCTBYIOIIEH Ha TEIO B
KUAKOCTH, OT MaccChl TeJa.

4. OnbITbl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIBI, AEMCTBYIOLIEH Ha
TEJIO B KUJKOCTH, OT 00beMa MOrpy>KEHHOH B KUAKOCTh YACTH TeJIa U OT IUIOTHOCTH YKHJIKOCTH.

5. KoHcTtpyupoBaHue apeoMeTpa WIM KOHCTPYHPOBAHHE JOJKU M OIpEAE/ICHUE €e
Ipy30I0JbEMHOCTH.

Pa3nen 5. PaGoTa n MoIHOCTD. JHEprus.

Mexanunueckas pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pbluar, 010K, HaKJIIOHHAas TI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHeHne mpaBuia paBHOBECUS pbluara K OlOKy. «3osoTtoe mpaBuwiio» MmexaHuku. KITI
IPOCTBIX MEXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunetnueckas u noreHuumanbHas sHeprus. [Ipespamienne onHoro
BUJIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAaHEHMSI SHEPTUU B MEXAHUKE.

JleMoHCTpALUH.

1. IIpuMepsl IPOCTBIX MEXAaHU3MOB.

JlabopaTopHbie padoThI M ONBITHI.

1. Omnpenenenve paboOThl CHIBI TPEHHUsT NPU PABHOMEPHOM JBHKEHUHM Tela IO
TOPU30HTAILHON TOBEPXHOCTH.

2. MHccnenoBanue yciioBUM paBHOBECHS pblyara.

3. HMsmepenune KIIJ] HakIOHHOH MIIOCKOCTH.

4. H3ydeHHe 3aKOHA COXPAHEHUS MEXAaHUYECKON YHEPTUH.

8-ii kimace

Pa3nes 6. TenJioBble siBJICHUS.

OcHOBHBIE IOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKON TEOpUHU CTpPOEHUs BemlecTBa. Macca
U pa3Mepbl aToMOB U MoJieKyl. ONbITbl, MOATBEP)KIAIONIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mopenu TBepAOTO, KUAKOTO M Ta3000pa3HOT0 COCTOSIHUH BemecTBa. Kpucrammmdeckue u
amopduble Tena. OObACHEHHE CBOMCTB ra3oB, XKHUJIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHHUH
MOJIEKYJISIpHO-KMHETHYeCKOil Teopuu. CMauumBaHuE W KamWUISpHblE sBIeHHs. TeroBoe
paclIupeHHe U CXKaTHE.
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Temneparypa. CBsi3p TeMIlepaTypbl €O CKOPOCTbIO TEIJIOBOI'O JIBWXKEHHUS YacTHILL.
Buytpennsis aHeprus. CnocoObl HW3MEHEHHsT BHYTPEHHEW »SHEpruu: Teronepenaya u
coBepieHre padoThl. Bupl Temonepeaayn: TeIIoNpoOBOJHOCTh, KOHBEKIHS, U3TyUCHHUE.

KonuuecTBo TemnoTel. YaenpHas TEIIOEMKOCTh BellecTBa. TemiooOMeH U TEeIoBOe
paBHOBecHE. YpaBHEHHE TEIJIoBOro Oananca. IlnaBieHune m OTBepAeBaHME KPHCTAILTMYECKUX
BElIeCTB. YaenpHas Termora IuiaBineHus. [lapooOpazoBanue u KoHjaeHcanus. Mcmapenwue.
Kunenue. YneneHas termsora mnapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTyphl KHUIEHUS OT
aTMoc(epHOro JaBICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUS.

[Tpunuuner paGotsl TemnoBbix aAurarenei KIIJ[ TemmoBoro asurartens. Ternsosble
JIBUTATEIH U 3alIUTa OKPYKaIOLIEl Cpebl.

3aKOH COXpaHEHMsI U IIPEBPALLEHMS SHEPTUU B TEIUIOBBIX IIPOLECCAX.

JdeMoHcTpanmnm.

1. HaOmroneHue OpOyHOBCKOIO JBUKEHHUS.

2. Hab6monenue nuddysun.

3. HaOnronenue sBjeHUN CMauMBaHUs U KallWJUIPHBIX SIBJICHUM.

4. HaGmoieHre TemI0BOr0 paciupeHus Tell.

5. H3meHeHue naBieHUs rasa npu H3MEHEHUH 00beMa U HarpeBaHUU WU OXJIQKICHHU.
6. IlIpaBuna usmepeHus TeMIepaTypsbl.

7. Bwupasl Tenonepenaum.

8. OxuaxJeHue pu COBEPIIEHUH PadOTBhI.

9. HarpeBanue npu coBepiieHUH padOThl BHEITHUMH CUIaMH.

10. CpaBHeHUE TENIOEMKOCTEN pa3IMUHbIX BEILIECTB.
11. Habnronenue kuneHus.
12. HabuntoneHne nocTosIHCTBA TEMIEPATyphl MPH TJIABIECHUH.
13. Mojenu TenioBbIX ABUTATENEH.
JlabopaTopHbie padoThI U ONBITHI.
OnbIThI 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUS.
OneITHI IO BBIpAIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OnbITHI O HAOJIIOEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Onpeznenenue AaBaeHUs BO3yXa B OaJUIOHE LIMPUIIA.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh JaBJICHHS BO3AyXa OT €ro oobemMa u
HarpeBaHus WINA OXJIaXKICHUS.

6. IlpoBepka TruUMOTE3bl JIMHEHMHONW 3aBUCHMOCTH JUIMHBI CTOJOMKAa MKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEpaTypHl.

7. HaOmoneHne n3MeHEHUs] BHYTPEHHEH SHEpruu Teja B pe3ylbTaTe Telulonepeaadn u
paboThl BHEIIHUX CHUII.

8. MHccnenoBanue siBIeHUS TEMJI000MEHA MTPU CMEIIUBAHUU XOJIOAHON U ropsAYeil BOBI.

9. Ormpenenenue KOIUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOM MNpH TemaooOMeHe C
HarpeThiM METAITTMYECKUM LIHJIMHAPOM.

10. Omnpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

11. HccnenoBanue mporiecca ucnapeHus.

12. OnpeneneHne OTHOCUTENBHOM BIaXXHOCTH BO3yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3nes 7. DiekTpuyeckue 1 MATHUTHBIC SIBJICHUS.

Onektpuzanus Ten. J[Ba poma asnekTpuyeckux 3apsaoB. BzaummoneicTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTB CHJIBI B3aMMOACHCTBMS 3apsKEHHBIX TEJ OT BEIMYUHBI
3aps110B U PACCTOSHUS MEKIY TeIaMHu).
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OnekTpuueckoe mnose. HanpsokeHHOCTh anekTpuueckoro mofist. [IpuHuun cyneprno3uiun
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIM auiekTpudeckuil 3apsn. CrpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOr0 3apsa.

DNEKTPUUECKUI TOK. YCIOBUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKa. McTOuHUKM
MOCTOSIHHOTO TOKa. JIeHCTBUS AIIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKHI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. OlekTpuyeckoe HampsbkeHue. ConpoTuBIICHUE
MPOBOJIHUKA. YJIeJIbHOE CONpPOTUBIIEHHE BemiecTBa. 3akoH Oma Juisl y4yacTka IenH.
[TocnenoBarenbHOE U MapajuIeIbHOE COETMHEHUE IPOBOJHUKOB.

Pabota u MOIIHOCTB 37€KTpUUYECKOT0 TOKa. 3akoH /[xoyns—JleHna. DnekTpuyeckue Lenu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrossHHBIE MarHuThl. B3anMOIENWCTBHE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MarnuTtHoe noje 3eMIId U ero 3HaueHue [ )KU3HU Ha 3emuie. OnbIT Dpcerena. MaruutHoe mose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABUIATENb IOCTOSHHOIO TOKa. Mcnonb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  ®apazness. SIBneHue  eKTpOMAarHUTHOM  uHAYKUMHU. IlpaBuno  Jlenna.
Onektporereparop. CrnocoObl TOJYYEHHUS JICKTPUUYECKON JHEPruu. ODJIEKTPOCTAHIMKU Ha
BO300HOBIISIEMBIX UICTOYHHKAX SHEPTHUU.

JdemMoHCTpanmu.

1.  DnekTpuzarus Ted.

2. JIBa pojia JIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsHKCHHBIX TEI.

3.  YCTpOWCTBO M ACHCTBUE JICKTPOCKOIIA.

4. DnekTpocTaTHuecKas UHIYKIHSL.

5. 3aKoH COXpaHEHHUs 3JIEKTPUUYECKUX 3apsI0B.

6. IIpoBOJHMKYU U AUDIICKTPUKH.

7. MopaenupoBaHu€ CUIIOBBIX JUHUHN AJIEKTPUUECKOTO MOJIS.

8. McTOYHMKHM MOCTOSTHHOTO TOKA.

9. JlelicTBHUSA NEKTPUYECKOTO TOKA.

10. DnexTpuuecKkuii TOK B KHUIKOCTH.

11. T'a30BbIi1 pa3psa.

12. U3mepeHune CHIIBI TOKA aMIIEPMETPOM.

13. N3MmepeHue 351eKTpUUECKOT0 HANPSHKEHHS] BOJIBTMETPOM.

14. Peocrar u Mara3uH CONpOTHBIICHUH.

15. B3aumopeiicTBUE MOCTOSTHHBIX MArHUTOB.

16. MopaenupoBaHrue HEBO3MOXKHOCTH Pa3/IeICHHS TOJI0OCOB MarHUTA.

17. MopaenupoBaHW€ MarHUTHBIX MOJE€H MOCTOSIHHBIX MATHUTOB.

18. OmneIT Dpcrena.

19. MarnuTtHoe nojie ToKa. DJEeKTPOMAarHmr.

20. [leficTBHE€ MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM.

21. DnekTpoaBUraTesb NOCTOSHHOTO TOKA.

22. HccnenoBaHue SIBICHUS JIEKTPOMAarHUTHOW UHAYKIWH.

23. OmnsiTel Dapanes.

24. 3aBUCHUMOCTH HaIPABJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBHUI €r0 BO3HUKHOBEHHMUSI.
25. DraexTporeHepaTop MOCTOSIHHOIO TOKa.

JlaGopaTopHbie padOThI M ONBITHI.

1.  OmubIThI 10 HAOTIOACHUIO STICKTPHU3ANH T HHIYKIIUEH U MPU COMNPUKOCHOBEHUH.
2. HccnepoBaHue NEMCTBHS JIEKTPUUECKOTO MOJS Ha MPOBOJHUKHU U TUAJIEKTPUKH.
3. CoOopxka u mpoBepKa padOThI ATEKTPUUECKON 1T TOCTOSTHHOTO TOKA.



4. H3mepeHHe U peryJIMpoBaHHUE CUIIBI TOKA.

5. H3mepenue u peryaupoBaHUE HAIPSKECHUS.

6. UccinenoBaHue 3aBUCMMOCTH CHMJIBI  TOKA, HIYLIEr0 4Yepe3 pPe3UCTop, OT
COIPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  AJIEKTPUYECKOTO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIIAJHU IOIIEPEYHOr0 CEYCHMS U MaTepHala.

8. IlpoBepka mnpaBuia CHOXKEHUS HANPSHKEHUM IPU I0CIEJOBATEIbHOM COEIMHEHUU
JBYX PE3UCTOPOB.

9. IlpoBepka npaBuia s CHIbI TOKA IIPU MapaJlJIeIbBHOM COEAUHEHUN PE3UCTOPOB.

10. Ompenenenue paboThl IEKTPUIECKOTO TOKA, UIYLIETO YePe3 PEe3UCTOP.

11. Omnpenenenne MOLHOCTH IEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. HccienoBanue 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO 4Y€pe3 JaMIIOUYKy, OT HaIpPsKEHUs
Ha Heu.

13. Onpenenenune KII/[ narpeBarens.

14. VccnenoBaHue MarHUTHOTO B3aWMOAEUCTBUS ITOCTOSIHHBIX MarHUTOB.

15. M3yyeHne MarHMTHOrO IIOJI IIOCTOSIHHBIX MAarHUTOB HpPU HX OOBEJUHEHUU U
pa3JeNeHun.

16. HccrnenoBanue OeMCTBUS 3JEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMO/IEUCTBUS KaTYIIKU C TOKOM U
Mar"ura oT CUJIbl TOKAa U HaIIPABJICHUS TOKA B KaTYyIIKE.

18. M3yuenue nelcTBUS MarHUTHOI'O MOJISL HA IIPOBOJIHUK C TOKOM.

19. KoncTpyupoBaHue 1 n3ydyeHue paboThl 3JEKTPOIBUTATEIISL.

20. Uzmepenue KIIJ[ anekTpoaBUraTenbHON yCTaHOBKH.

21. OnbITEl 1O MCCIEAOBAHUIO SIBICHUS JIEKTPOMAarHUTHOM WMHIYKLUHU: HCCIEAOBaHUE
VW3MEHEHUH 3HAYEHUs U HAIIPABJICHUS WHIYKIIHOHHOTO TOKA.

9-ii k1ace

Pa3nen 8. Mexanuveckue siBJIeHUS.

Mexannueckoe aBmxeHHe. MarepuanpHas Touka. Cucrema orcuera. OTHOCHTEIBHOCTH
MEXaHWYECKOTO [JBWKEHHs. PaBHOMepHOe mnpsMOiIuHEHHoe JABWkeHue. HepaBHOMepHOE
npsIMOJIMHENHOE ABM>KeHHe. CpenHssi U MTHOBEHHAs CKOpPOCTb Tejla IPU HEPABHOMEPHOM
JIBUKECHHH.

VYckopenue. PaBHoyckopeHHOe TpsMonuHeHoe ABrkeHne. CBoOonHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOe JBMXKEHUE MO OKpYXKHOCTU. Ilepmon u wacrora oOpamienus. JluneiiHas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

Ilepsbiit 3akoH Hprorona. Bropon 3akon Herorona. Tperuit 3axon Herorona. IIpuHinun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cujia TPEHHS CKOJIBKEHMS, CHJIa TPEHUs
MOKOSI, IPYTH€ BUJIbI TPEHHUS.

Cuna TSDKECTM W 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpPEHHE CBOOOJHOTO MaJeHusl.
JBmwxenne mmaHer Bokpyr ComHna. IlepBag kocmuueckas ckopocTs. HesecomocTs u
[eperpys3KHu.

PaBHOBecue MaTepuanbHOM TOUKU. AOGCOTIOTHO TBEpo€ Teno. PaBHOBecue TBeporo Tena
C 3aKpEINICHHON OCBIO BpameHus. MomeHT cuibl. LIeHTp TskecTH.

Nmnynsc tena. M3MeHenne mmmynbca. MMmynbe cuiibl. 3aKOH COXPAaHEHHsI MMITYJbCA.
PeakTuBHOE ABMXKEHHE.

Mexanudeckas pabota u MOIMIHOCTh. Pabora cmi TskecTH, ynpyroctu, Tpenus. CBs3b
3Hepruu u pabothl. IloTeHUManbHas SHEPrus Tena, MOJHATOrO HaJ TOBEPXHOCTHIO 3EMIIH.
[ToreHmanbHas sHeprus cxaToil npyxuHbl. Kunetudeckas sneprus. Teopema 0 KWHETUYECKOM
SHEPruM. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTUH.



JleMoHCTpaI UK.

1. HaburoneHne MexaHU4eCcKoro JIBUKEHUs Tejla OTHOCUTEIbHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE NyTEH U TPAaeKTOPUN ABMXKEHMSI OJHOTO M TOTO K€ Teja OTHOCHUTEIbHO
pa3HBIX TEJ OTCYETA.

3. H3MmepeHue CKOPOCTH U YCKOPEHUS NPSIMOJIMHENHOTO ABUKEHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOT'O IBHIKEHUS.

5. HaOmroneHue 1BUKEHUS Tella 10 OKPYKHOCTH.

6. HabGmroneHne MexaHMUECKUX SBJICHUH, IPOUCXOASIINX B cucTeMe oTcueTa «Tenexkar
[pY €€ PaBHOMEPHOM U YCKOPEHHOM JBI)KEHHH OTHOCHTENIBHO KaOWHeTa (PU3HKH.

7. 3aBHUCHMOCTbH YCKOPEHHMS TeJIa OT MAcChl TeJla U JACHCTBYIOLIECH HAa HETO CUJIBIL.

8. HabGmronenue paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TETI.

9. H3meHeHue Beca Tejna IPpU yCKOPEHHOM JABUKCHHU.

10. Ilepenaya umnyinbca npy B3aMMOJEHCTBUM TEI.

11. IIpeobpa3zoBaHMs SHEPIUU IPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHHe UMITyJIbCA IIPU HEYIIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHHe UMIIyJbca IpU a0COIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGnroneHue peakTUBHOTO JIBUXKCHHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEpruy Ipu CBOOOJHOM MaCHUH.

16. CoxpaHeHHe MEXaHUYECKON SHEPTUHU MIPH JIBUKEHUH TeJIa MO/ IeHCTBUEM IPY>KUHBI.

JlaGopaTopHble padOThI M ONBITHI.

1. KoncrpyupoBaHue TpakTa s pa3roHa U JaJIbHEHIIEr0 PaBHOMEPHOIO JIBUYKEHUS
LIApUKA UK TEJIEKKH.

2. OmnpeneneHue CpeqHE CKOPOCTU CKOJIbKEHUS Opycka WM JIBUJKEHUS ILApUKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHue YCKOpEHHUs Tejla NMPU PAaBHOYCKOPEHHOM JIBKEHHHM 10 HAKJIOHHOMN
IJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU IPH PABHOYCKOPEHHOM JIBUJKEHUU 0€3
Ha4aJIbHOW CKOPOCTH.

5. IlpoBepka THUIIOTE3bl: €CAM TpPU PABHOYCKOPEHHOM JBM)KEHMM 0O€3 HaudaibHOU
CKOPOCTH IIYyTH OTHOCSATCS KaK Ppsi HEYETHBIX 4YHMCEI, TO COOTBETCTBYIOLIME IPOMEXKYTKU
BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI HOPMaJIBHOIO
JTaBJICHMUSL.

7. Ormpenenenue ko3 UIIMEHTA TPEHUS CKOJIbKEHHUS.

8. Omnpenenenue >keCTKOCTH MPY>KUHBI.

9. Ormpenenenue pabOThl CUJIBI TPEHUS NpPU PABHOMEPHOM JIBWKEHHUU Tejla IO
TOPU30HTAIIBHON TOBEPXHOCTH.

10. Ompenenenue paboThl CHUJIBI YIPYTOCTH HpU TOJbEME Ipy3a C HCHOJIb30BAHUEM
HEMOJIBUYKHOTO U MOABHKHOTO OJIOKOB.

11. W3ydeHne 3aKOHa COXpPAHEHUS SHEPTUU.

Pa3nen 9. Mexannueckue Kos1e0aHUsI M BOJIHBI.

KonebarenbHoe nBuxkenune. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHW: MEpHUOJ, YacToTa,
aMIuTyna. MarematudecKuil W NOpPYKUHHBIM MasTHUKU. [IpeBpamieHue »sHEprum mnpu
K0JIe0aTeIbHOM JIBUKECHUH.

3aryxatomue Kojebanus. BeiHykaeHHble KoneOanus. Pezonanc. MexaHnnueckue BOJHBI.
CBolicTBa MeXaHN4YeCKUX BOJIH. [IposonbHbIE U TIoNIepeuHble BOIHBI. [JIMHA BOJIHBI U CKOPOCTh
ee pacnpocTpaHeHus. MexaHnndeckue BOJHBI B TBEP/IOM Telle, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. HPpa3ByK U yIbTpa3ByK.

JdemoHcTpaumu.

1. Habmionenue konebaHuit Tei Mo ASHCTBUEM CUITBI TSXKECTU U CUJIBI YIPYTOCTH.
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Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habmroienue BeIHYX/IEHHBIX KOJIe0aHUIl 1 pe30HaHca.
Pacrnipoctpanenne pooJapHBIX U IONEPEYHBIX BOJH (HA MOJEIN).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKycTUuyecKuil pe30HaHC.
JlaGopaTopHble padOThI M ONBITHI.
1. OmpeneneHue 4acToThl U MEPUOJIA KOJIEOAHUI MaTeMaTHIECKOTO MAasTHUKA.
2. Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil Npy>KUHHOTO MasiTHUKA.
3. HccnepmoBanue 3aBUCHMOCTH IEPHOJAA KOJEOAHWN MOJBEIIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.
4. VccnenoBaHue 3aBHCHMOCTH IEpUOJa KOJeOaHWH MPYKHUHHOTO MasTHUKA OT MacChl
rpysa.
5. TIpoBepka HE3aBUCHUMOCTH IepHoAa KojeOaHuil rpys3a, MOJABEIIEHHOTO K HHUTH, OT
Macchl Tpy3a.
6. OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh IepHoja KojeOaHUNl HpPYKUHHOIO
MasiTHUKa OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOAHOTO MaICHMUS.
Pa3nen 10. Di1eKTpOMAarHuTHOE MOJI€ M 3J1€KTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE TMoJie. DJIEKTPOMAarHuTHblEe BOJIHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX
BouH. lIkana s1eKTpoMarHuTHBIX BOJH. Vcmonbp30BaHue 3EKTPOMAarHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DJneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
JdemMoHCcTpaumu.
1. CBONCTBa 3MEKTPOMATHUTHBIX BOJIH.
2. BosiHOBBIE CBOICTBA CBETA.
JlabopaTopHbie padoThI U ONBITHI.
1. HM3ydeHue CBOMCTB 3JE€KTPOMAarHUTHBIX BOJIH C TOMOIIbI0 MOOUIIBLHOTO TeNedoHa.
Paznen 11. CBeTroBble siBJICHMS.
JlyueBasg mopens cBera. Mcrounmku cBera. [IpsAMosinHETHOE paclpoOCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETa.
[Tpenominienue cBeta. 3akoH mpenoMieHus cBeta. [loiHoe BHYyTpeHHEe OTpa)K€HHE CBETA.
Hcnonp30BaHnE NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.
JInnza. Xopx nyueit B smH3e. Onruyeckas cucrema (oToamnmapara, MUKpPOCKONA U
Teneckona. [’ a3 kak onTudeckasi cucreMa. bim3opykocTs U JalbHO30PKOCTb.
Paznoxenue Genoro ceera B ciektp. OnbiTel HhtoToHA. CrokeHNe CeKTpaibHbIX I[BETOB.
Hucnepcus ceera.
JdemMoHcTpaumu.
1. IIpsiMonuHENHOE pacpoCTPaHEHNUE CBETA.
OtpaxxeHue cBeTa.
[Tony4yenne n300paXkeHU B TIIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTuyeckuii CBETOBO.
Xox nydeil B coOuparolieit JInH3e.
Xox Jiydeil B pacceuBarollen JTUH3E.
[Toryuenue n300pakeHUii ¢ TOMOIIBIO JINH3.
. IlpuHuun aedicTBus GoToanmnapara, MUKpPOCKOIIA U TEIECKOIA.
10. Mopens rnaza.
11. Pa3noxxenue 6enoro cBera B CIEKTP.
12. Tlomyuenue Genoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX IIBETOB.
JlabopaTopHble paGoThI U ONBITHI.

U L
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1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPa>KEHUs CBETOBOTO JIy4ya OT yrJia MaJeHusl.

2. H3ydeHue XxapakTepUCTUK U300pakeHMsI IIPEIMETa B INIOCKOM 3epKalle.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa IIPEJIOMIIEHHS CBETOBOIO Jiyya OT yrja NMajeHus Ha
IPaHUIIE «BO3TYyX—CTEKIIO».

4. TlomyueHnue n300pakeHU C TTOMOIIBIO COOMPAIOIIEH JINH3HI.

5. Ompenenenue pOKyCHOTO pacCTOSIHUS U ONITHUECKON CHIIbI COOMPAIOLIEH JTHH3BI.

6. OmBITHI 110 pa3I0KEHUIO OEJIOro CBEeTa B CIIEKTP.

7. OnpITbl 10 BOCHPHUATHIO I[BETa MPEIMETOB NPH HMX HAOJIIOJEHHUU uepe3 LBETOBbIE
(GUIBTPHL

Pasznea 12. KBantoBbie siBJIeHUA.

OmnbiTel Pesepdopaa u mmanerapuast Mmozens aroma. Monens aroma bopa. Mcnyckanue u
norJomeHne ceera aroMoM. KBanTel. JInHeiiuaTsie CrieKTpbl.

PagunoaktuBHOCTE. Anb(a-, Oera- m ramma-usznydeHus. CTpOCHHE aTOMHOTO sJIpa.
Hyknonnas wmopens atoMHoro szapa. Mzortomsl. PagmoaktuBHble mnpeBpauieHus. I[lepuon
10JIypacmnajia aTOMHBIX sIJIEP.

SnepHble peakuMy. 3aKOHbI COXPAHEHUs 3apsA0BOTO U MacCOBOIO YHCENl. DHEpPrus CBSA3U
aToMHbIX saep. CBs3p macchl W dHepruu. Peakuuu cuHTe3a u JeneHus saep. Vcrounuku
sHeprun CoJHIla U 3BE31.

SInepnas sHepreTuka. [[edcTBHs paJuOaKTUBHBIX U31y4YECHUN HA KUBBIC OPraHU3MBI.

JdeMoHcTpanmnm.

1. CnekTpsl U3y4yeHUs U MOTJIOIIEHUS.

CriekTpbl pa3IMyHbIX ra30B.

CrnexTp Bogopo/a.

HaGnronenue TpexoB B kamepe BuibcoHa.

Pabora cueTunka HOHU3UPYIOUINX U3Ty4YEHUH.

Perucrpanus nznydeHus IpupoOaHBIX MUHEPAJIOB U MPOAYKTOB.

.JIaﬁopaTopHLIe padoThI M ONBITHI.

1. HabntoneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3Ty4EHUs.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPIMM YAacTHULBI 10 TOPMO3HOMY NyTH (1O
dororpadusm).

3. MH3mepenne paaunoakTUBHOTO OHA.

IToBTOpHTENBLHO-0000 A0 MOLYIb.

[ToBTOpUTENBEHO-0000IIAOIIMK ~ MOJYJb  HpEJHa3HaueH s CHUCTeMaTu3allud U
0000111eHUs] TPEMETHOTO CO/IEPKAHMS M OIBITA AEATEIIbHOCTH, TPUOOPETEHHOTO IPU U3YYEHUH
BCEro Kypca (pu3uku, a Takxke JUIsl MOJrOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY IO
¢bu3uke a1 00yJaroUINXCsl, BHIOPABIINX 3TOT y4eOHBIN MpeMeT.

[Ipy wu3ydyeHMH [JAHHOTO MOAYJS pEAIM3yIOTCd U CHUCTEMaTH3UPYIOTCS  BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX 00ecreunmBaeTcs JOCTHIKEHHE IPEIMETHBIX |
METaNnpeMETHBIX IIAHUPYEMBIX PE3YyJIbTaTOB 00ydeHUs, (GOpMHUpYETCS €CTeCTBEHHO-HayuyHas
IPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB HCCIIEOBAHMs SIBICHUM INPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSMU OOBACHATh (U3MUECKUE SBJICHUS, NPUMEHSS IOJIyY€HHBbIE 3HaHMUS,
pelaTh 3aa4i, B TOM YHMCII€ KaYECTBEHHbBIE M DKCIIEPUMEHTAIIBHBIE.

[IpyHIMIINATBHO NEATEIBHOCTHBIM XapakTep JaHHOTO Pa3fesa Pealin3yeTcs 3a CUeT TOro,
4TO 00ydarolrecs BhIMOIHAIOT 33aH1s, B KOTOPBIX UM MPeIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN pacro3HaBaTh U HAYYHO OOBSICHATH (U3NYECKUE SBIICHUS
B OKpYXKarolllel MPUPOJE U NOBCEIHEBHON KU3HY;

HCIIOJIb30BaTh HAYYHbIE METO/bI UCCIEeIOBaHUS (U3NYECKUX SBJICHHUI, B TOM 4HUCIE AN
IIPOBEPKHU TMIIOTE3 U MOIYUEHHsI TEOPETUUECKUX BBIBOJIOB;

oUW
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0OBSICHATH HAayY4YHBIC OCHOBBI HanOoJIee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFI/Iﬁ,
HallpuMep, IMPAKTUICCKOTO UCIIOJIb30BAHHA PA3JIMYHbIX HCTOYHHUKOB SHCPIUU Ha OCHOBC 3aKOHA
MMpeBpalICHUA U COXpPAaHCHHUA BCCX U3BCCTHBIX BUJIOB S9HCPIHUU.

ILi1aHupyeMble pe3y.ibTaThl 0CBOEHHS MpeAMeTa

JIM4HOCTHBIE Pe3yIbTATHI

B pesynmbrare wu3yueHus (U3WKH HA YpOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs Yy
oOyyatomierocst 0yayT c(hopMHPOBAHBI CIEAYIOMINE JTHNYHOCTHBIC PE3YIbTATHl B YACTH:

1) naTpuoTHYECKOro BOCHUTAHMA:

e IPOSIBJICHUE MHTEpECa K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (hrznueckoit
HaYKU;

e [IGHHOCTHOE OTHOMIEHHUE K JOCTHKEHUSIM POCCUHCKHX YUCHBIX-(H3HKOB;

2) rpa:KIaHCKOr0 M AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUS:

e TOTOBHOCTh K aKTUBHOMY y4YacTHIO B 00CYX/ICHHN OOIECTBEHHO 3HAYMMBIX M ATHYECKUX
npo0JeM, CBI3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN (DU3UKH;

¢ OCO3HAHME BaKHOCTH MOPAIbHO-ITHYECKUX NPUHIUIIOB B IESTEIBHOCTH YUCHOTO;

3) 3cTeTHYECcKOro BOCIMTAHUS

e BOCTIPHUSATHE SCTETUYECKUX KauecTB (PM3NUECKON HAyKU: €€ TAPMOHHYHOTO ITOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTI'0 IO3HAHMS:

e OCO3HAHME LIEHHOCTH (U3NYECKON HAyKHM KaKk MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, Ba)KHEHIIICH COCTABIISIONIECH KYIbTYPBI;

e pa3BHUTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

5) popMupoBanus KyJIbTYPhI 310POBbS H YMOIMOHATIBLHOIO 0J1ar0MOJIyYH:

e OCO3HAHME IIEHHOCTH O€301MacHOro 00pa3a >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BAXKHOCTH MPpaBUJI 6€30I1aCHOT0 MOBEACHUS Ha TPAHCIOPTE, Ha JIOPOrax, ¢ AEKTPUUECKUM
U TETUIOBBIM 000pY/IOBAHUEM B IOMAITHUX YCIIOBUSX;

e cpOPMHUPOBAHHOCTH HaBbIKa pe(IEKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTo
e TpaBa y Jpyroro 4eioBeKa;

6) Tpy10BOr0 BOCIINTAHUS:

e AKTUBHOE yYacTHE B PEUICHUH MPAKTHUYECKUX 3a/1ay (B paMKax ceMbH, 00pa30BaTEIbHOMN
OpraHu3aliM, ropoja, Kpas) TEXHOJIOIMYECKONH M COLMAIbHOM HalpaBIECHHOCTH, TPEOYIOIUX B
TOM YHCJIe U GPU3NICCKUX 3HAHUM;

e UHTEPEC K MPAKTUYECKOMY U3yUEHHIO podeccHii, CBA3aHHBIX ¢ (PU3UKOIL;

7) IK0JIOrH4eCKOro BOCITUTAHUSA:

e OPHEHTAIMs] Ha NpUMEHeHHe (U3NYECKUX 3HAHMW U1 pelleHus 3ajgady B O0JIacTH
OKpY’KalomIe Cpeibl, MIIaHUPOBAaHUS TOCTYIIKOB M OIEHKH MX BO3MOXKHBIX TTOCIIEACTBUN IS
OKpY’KaloIlen cpeapl;

e OCO3HAHME TI00ATFHOTO XapaKTepa SKOJIOTHIECKHUX MPOOIIeM U IyTel UX PelICHNUs;

8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBUAM COUMAJILHON U PUPOAHOI cpebl:

e IOTPEOHOCTh BO B3aWMOJICHICTBHM TIPHU BBHINIOJIHEHUH HWCCIEIOBAaHUN H IPOEKTOB
¢u3nUecKoil HaPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM APYTHX;

e TIOBBINIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO IETeTbHOCTH;

e TIOTPEOHOCTh B ()OPMHUPOBAHWU HOBBIX 3HAHHUH, B TOM uucie (OPMYIHPOBATH HJIEH,
TIOHSATHS, TUITOTE3BI 0 (PU3NIECKUX 00BEKTaX U SBICHUSX;

e OCO3HaHUE JAe()UITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0071aCTH (PU3UKY;

e TUTAHMPOBAHHE CBOETO PAa3BUTHUS B MPHUOOPETECHUN HOBBIX (DM3NYECKUX 3HAHUH;

e CTPEMJICHHE AaHAJIM3UPOBATh M BBIABIATH B3aUMOCBS3M TNPUPOABI, OOIIECTBA H
HKOHOMHKH, B TOM YHCJIE€ C HCHOIb30BaHNEM (pU3NYEeCKUX 3HAHWH;
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e OIICHKA CBOUX JEWUCTBUI C y4e€TOM BIUSHUS Ha OKPYXKAIOIIYI0 CpEeAy, BO3MOMXHBIX
[J100aMBbHBIX OCIIEICTBUM.

MertanpeamMeTHble pe3yabTaThl

B pesymbraTe OCBOEHHS TporpaMMmbl IO (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromerocs OyayT chOpMHUPOBaHBI MeTaNpeaMeTHbIe Pe3yJibTaThl,
BKJIIOUAIOLIME TIO3HABaTeNbHbIE YHUBEpCAJIbHbIE Y4eOHbIE JEHUCTBUSA, KOMMYHHKATHBHBIC
VHHUBEpCaTbHbIC yUeOHBIC JCUCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC YICOHBIC CHCTBUS.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3oBble Jloruveckue 1eicTBus:

e BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKU OOBHEKTOB (SIBICHUI);

e YCTAHABJIMBATH CYIIECTBEHHBIN MPU3HAK KiIacCH(PHUKAINN, OCHOBAHUS JJIsi 0000IICHUS U
CpPaBHEHUS,

e BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B pacCMAaTPUBAEMBIX (DakTax, MaHHBIX U
HAOIIOICHUSX,, OTHOCAIINXCSA K (PU3NUECKUM SIBIICHUSM;

e BBISIBJISITH  [TPUYMHHO-CJICAICTBEHHBIC CBS3M IPH W3YYCHHH (DU3UYCCKHX SBICHUNA U
MIPOLIECCOB, JIEJIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX U WHIYKTUBHBIX YMO3AKIIOUCHHH,
BBIJIBUTATh TUIOTE3bI O B3AUMOCBS3SIX (PU3NUECKUX BEITUYHH;

e CAMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHus: yueOHOoM (Qu3ndeckoil 3aaaun (CpaBHEHUE
HECKOJIbKUX BAapUAHTOB pPEILLEHUs, BbIOOp Haubosee MOAXOJALIEr0 C y4eTOM CaMOCTOSATEIbHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarebckue 1eHCTBUA:

e UCTIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKUI MHCTPYMEHT TIO3HAHMUS,

e IIPOBOJIUTH TIO CAMOCTOSITEILHO COCTABJICHHOMY ILJIAHY OIIBIT, HECJIOKHBIN (PU3NUECKUIA
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UMUECKOTO SIBICHHUS,

e OIICHUBATh HAa MPUMEHHUMOCTb U JOCTOBEPHOCTh WH(OpMAIMIO, MOJTYYEHHYIO B XOJI€
MCCJIE0BAHUS WM 3KCIIEPUMEHTA;

e CAMOCTOSITENIbHO (POPMYJTHPOBATH OOOOIIEHUS M BBIBOJIBI 110 PE3YJIbTaTaM MPOBEICHHOTO
HAOIIO/IEHUS, OTBITA, UCCIIEOBAHNUS;

e TIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIEe pa3BUTHE (PU3MUECKHX IMPOIECCOB, a TAKKE
BBIIBUTATh MPEINONIOKEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

e IPUMEHATH Pa3NUYHBIE METOJbI, MHCTPYMEHTHI M 3alpoChl MpHU TOUCKE W OTOOpe
MH(pOpPMaLlMU WIN JaHHBIX C YUETOM IPEAIOKEHHON yueOHOoM pusnueckoi 3agaun;

e QHANIM3UPOBATh, CHUCTEMATH3UPOBATH M HMHTEPHPETUPOBATH WHGPOPMAIUIO PASIUYHBIX
BUJIOB U (hOPM MpEICTABIICHNUS,

e CAMOCTOSITENIFHO BBIOMpaTh ONTUMATbHYIO (GOpMYy TMPEACTaBICHUS HHPOpPMAIUH U
WJUTFOCTPUPOBATH pEIIaeMbIe 3a7a9id HECIOXXHBIMA CXEMaMHM, TharpaMMamMu, HHOW rpaduKkoi u
X KOMOWHAIUSMHU.

KoMMyHHKaTHBHBIE YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

eB X0lle OOCYXIeHus ydeOHOro Mmarepuana, pe3ylbTaToB Ja0OpaTOPHBIX paboOT u
MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXKJAaeMOWl TEeMbl M BBICKA3bIBAaTh WJICH,
HAIleJICHHBIE Ha pPellieHUe 3a/1a4y U MOJiep KaHne OJ1aroXenaTeTbHOCTH OOIICHNUS;

e COTIOCTABJIAITH CBOM CYXJEHHUS C CYXKIEHUSAMH JPYTUX YYaCTHHKOB JHAJIOTa,
00HapyXUBaTh pa3InYNe U CXOJCTBO MO3UIUH;

e BEIPKATh CBOIO TOUKY 3PEHHUSI B YCTHBIX M MUCHbMEHHBIX TEKCTAX;

e MyONIMYHO  TPEIACTABISATH  PE3yJAbTAThl  BBIMOJHEHHOTO  (U3MYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIIeI0OBaHUS, IPOCKTA);

e IOHUMATh U HCIIOJIB30BATh MIPEUMYIIIECTBA KOMAHAHON M WHIUBUAYAIBHON pabOThHI MPHU
pEIICHNN KOHKPETHON (hHU3UIECKON MPOOIeMBI;
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e IPUHUMATh 1EIM COBMECTHOW JESTENIbHOCTH, OpPraHU3O0BBIBATH [JIEHCTBUSI 1O €€
JOCTHKEHUIO: paclpellesisiTh PO, 00CYKIaTh MPOLECCHl U PE3yNbTaThl COBMECTHON pabOTHI,
000011aTh MHCHHSI HECKOJIBKUX JIFOJICH;

e BHIMOJHATh CBOK 4YacTh pPabOThI, JOCTUras KauyeCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUA C IPYTUMHU WICHAMH KOMaH/IbI;

e OLICHMBATh KAYECTBO CBOETO BKJIa/a B OOIIMI MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIILHO
c(hOpMYJIMPOBAHHBIM YYACTHHUKAMU B3aUMOICHCTBUS.

PeryasiTuBHbIe YHUBEpPCcAJIbHbIE YUeOHbIE 1eCTBUSA

Camoopranusanus:

e BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YY4EOHBIX CUTYaAIUSAX, TPEOYIOIUX Ui PELICHUS
bu3nUecKux 3HAHUMH;

e OPUEHTHPOBATHCS B PA3IUYHBIX MOAXOAAaX MPUHATUA pEHIeHUH (MHIUBUAYAIbHOE,
MPUHSITHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUH TPYIIION);

e CAMOCTOSITENIFHO COCTAaBISITh AJITOPUTM peElIeHUs (QU3NYEeCKOW 3aJayu WM IUIaHa
UCCIICIOBAaHUST C  YYETOM HMMCIOIIUXCA PECypCcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHUPOBATH MpeAiiaraéMble BApUAHThI PEIICHUH;

e JICJIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

e JIaBaTh AJICKBAaTHYIO OLICHKY CUTYAllUU U MpeiaraTh IJIaH €€ U3MEHEHUS,

e OOBSCHATH MPUUUHBI TOCTHKEHUS (HEAOCTHIKEHUS) PE3YJIbTATOB AESITEIbHOCTH, JaBaTh
OLICHKY IIPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBIOJHEHUS (PU3NUYECKOTO
WCCJIC/IOBAHMS WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHHUBIIHUXCS CHUTYaIlHM,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEN;

e OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa €N U YCIOBUSAM;

e CTaBUTH Ce0s Ha MECTO JPYroro 4eioBeKa B XO/€ CIopa WM AUCKYCCHU Ha HAyYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro;

e IpHU3HABaTh CBOE NPAaBO Ha OMIMOKY MpH pereHud (U3MYeckux 3agad Wik B
YTBEP)KJICHHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ MPABO JAPYToro.

IIpeameTHbIe pe3yabTAThI

7-i KJaacc

K koHIity oO6ydenust B 7-M KJjiacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y 00YHAIOIINXCS YMEHUM:

e UCTIONB30BaTh TOHATHA: (U3MUECKHEe W XHUMHUYECKHUE SBJICHHs, HaOI0JIeHuE,
AKCIIEPUMEHT, MOJIEJb, TUIIOTE3a, EAUHUIBI (PU3UUECKUX BEJIUYHH, aTOM, MOJIEKYJa, arperaTHbIe
COCTOSIHUSL ~ BemlecTBa  (TBepAOe, JKUAKOE, TIa3000pa3HOE), MEXaHW4YecKoe JBIM)KEHHE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TpaeKTOpus, pPaBHOAEHCTBYIOLIAas CHIIA,
nedopMarus (ynpyrasi, miaacTHUecKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCYIbI;

e paznuyath sBIeHUs (MuQQy3us, TEMIOBOE IBIKEHHE YACTHUIl BEIIECTBA, PAaBHOMEPHOE
JIBUKEHHUE, HEPAaBHOMEPHOE ABUKEHUE, WHEPIUS, B3aUMOJCUCTBUE TEJ, PaBHOBECHE TBEPABIX
TEJ C 3aKPEIJICHHON OCBhI0 BpaIlICHHs, Mepeaada JTaBICHHUS TBEPIbIMH TEJIaMH, KUIKOCTIMHA U
razamu, arMochepHoe AaBJICHHE, TUIABAHHWE TN, MPEBPAICHUS MEXaHHUYECKOW JHEpPruu) Mo
OTNMCAHUI0 WX XapaKTePHbIX CBOWCTB W HA OCHOBE OIBITOB, JCMOHCTPUPYIOIIMX JTaHHOE
buznuecKoe SIBICHUE;

e PacTo3HABATh MPOSBICHUE M3YYCHHBIX (DM3MYECKUX SIBICHHI B OKpPY)KAIOIIEM MUPE, B
TOM uHcle (U3UUECKUe SBICHUS B MIPUPOEC: IPUMEPHI IBMKEHUS C Pa3TUYHBIMU CKOPOCTSIMH B
KUBOW W HEXWBOW TPHUPOJE, NCUCTBHE CHJIBI TPEHUS B TPHUPOJC W TEXHUKE, BIUSIHHE
aTMoc(hepHOro JaBJICHUs Ha XUBOW OpPraHM3M, IUIABAHHUE PHIO, phlYard B Telie YEJIOBEKa, MPHU
9TOM TMEPEBOJAUTH MPAKTUYECKYI0 3a/Jadyy B Y4eOHYIO, BBIIEISATh CYLIECTBEHHBIE CBOMICTBa
(mpu3HaKy) PU3HYECKHX SBICHUH;
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e OMHCHIBATh M3yYCHHBIC CBOWCTBA TeN W (U3MUYECKUE SBICHHS, UCIONB3YS (PU3UUYECKUE
BEJIMYMHBI (Macca, 00beM, IUIOTHOCTh BEIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEAHSSI CKOPOCTb,
CWJIa YOPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CUJIa TPEHHUs, JaBJIeHHUE (TBEPIOro Teja, KUIKOCTH,
ra3a), BBITAJIKMBAIOIIAs CUJIa, MEXaHUYecKasi paboTa, MOUIHOCTh, IJICYO CHJIbI, MOMEHT CHIIbI,
KOO PHUIMEHT MOIE3HOTO JEHCTBHS MEXaHM3MOB, KMHETHYECKass M MOTCHUUAIbHAS YHEPrus),
IpU ONHCAHUM TMPABWJIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJIb3YEeMbIX BEJIMYMH, HX
0003HauCHHSI U €JUHULBI (PU3NUECKUX BEIMYUH, HAXOIUTH (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO
¢bu3nYeCcKyr0 BEIMUMHY C APYTUMHU BEITUYMHAMHU, CTPOUTH IpapUKU U3YUYEHHBIX 3aBUCHMOCTEH
(bU3HYECKUX BEIIUYMH;

e XapaKTepH30BaTh CBOMCTBA TeJ, (PU3NUECKHE SABICHUS U MPOLIECCHI, UCIOIb3Ys MpaBuia
CJIOKeHUs cuil (BAOJb OJHOM mpsiMoit), 3akoH ['yka, 3akon [lackans, 3akon Apxumena, mpaBUiIo
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPIUU, MpH HTOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa U 3alHChIBATH €ro
MaTEeMaTUYeCKOEe BbIPAXKEHUE;

e OOBSICHATH (PM3NYECKHE SIBICHHS, TPOLECCHI M CBOMCTBA TEJ, B TOM YHCIIEC U B KOHTEKCTE
CUTYyallMil MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABISATh IPUUYUHHO-CIIEICTBEHHbIE CBSI3H,
CTpPOUTH OOBACHEHHE M3 1—2 JOrMYecKMX IIaroB ¢ OHNopod Ha 1—2 HM3YYEHHBIX CBOICTBa
buznyecKuX sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e peIIaTh pacyeTHble 3a7aun B |—2 JEHCTBHSA, HWCHONB3Ysd 3aKOHBI H (OPMYIIBI,
CBs3BIBAIONIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHallM3a YCIOBHS 3a/Jayd 3aliChIBaTh
KpaTKoe YCIIOBHE, TOICTaBIATh (DPU3UYECKHE BEIWYHHBI B (HOPMYJIBI M MPOBOJIUTH PACUETHI,
HAXOJHUTh CIIPABOYHBIE JaHHBIC, HEOOXOMMbIE Ui PEIICHUs 3a/1a4, OLICHUBATh PEATUCTUYHOCTh
MOJIY4YCeHHOW (PU3MUECKON BEIIMUNHBI;

e pPacIio3HaBaTh MPOOIEMBI, KOTOPbIE MOKHO PEHIMTh MPU MOMOIIH (PU3HMUECKUX METOJIOB,
B OINMCAaHUU HCCIIEIOBAaHUS BBLACIATH MPOBEPAEMOE MPEAIONIOKEeHNE (TUIOTE3Y), pa3iuyaTh U
WHTEPIPETUPOBATH MOTYYCHHBIN pe3yibTaT, HAaXOAUTh OMIMOKU B XOJI€ OMBITA, JAETaTh BHIBOIBI
0 €ro pe3yJbTaTam;

e IPOBO/IUTH OMBITHI MO HAOMIOJAEHUIO (PU3NYECKHUX SIBICHUNH MU (DU3HMUYECKUX CBOMCTB
Ten: GOpMYyIUPOBATH MPOBEPSAEMBIE MPEANIONOKEHHS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/I0BaHusl, 3aMUCHIBATh XOJI ONBITa U (POPMYITHPOBATH BHIBOIBL;

e BHIMOJIHATh NPSIMbIE M3MEPEHUS] PACCTOSHUSI, BPEMEHU, Macchl Teja, o0bema, CHIIbl U
TEMIEPATYPhI C UCIIOJIIb30BAHUEM aHATIOTOBBIX U IU(POBBIX MPHUOOPOB, 3aMUCHIBATH MOKA3AHUS
MpUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTA U3MEPECHHU;

e IIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCUMOCTH OJHON (PU3MUECKOW BEIMUYUHBI OT JPYroil c
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO JBMKYILErocs Tejaa OT
BPEMEHH [BIKEHHS Tella, CUJIbI TPEHHsI CKOJBXKEHHs OT Beca Tena, KadyecTBa 00paboTku
MOBEPXHOCTEN Teld M HE3aBHUCUMOCTH CHJIbI TPEHHS OT IUIOIIATU CONMPUKOCHOBEHMS TEJN, CHUJIBI
VIOPYTOCTH OT YAJWHEHUS TMPYKUHBI, BHITAIKUBAIONIEH CHJIBI OT 00beMa MOTPY>KEHHOW 4YacTH
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT TJIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeJO, YCIOBUN TUIaBaHHS TN, YCIOBUI paBHOBECHS pbluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOTO HCCIIEOBaHMs, cOOMpaTh YCTAHOBKY U BBINOJHSTH
U3MEpEHUs, CIeAys TMPeAoKeHHOMY IUIaHy, (UKCUPOBATh pPE3ylbTaThl MOTy4YEeHHOU
3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHJE MPENJIOKEHHBIX TaOMuI U TpaduKoB, JenaTh
BBIBOJIbI 110 PE3yJIbTaTaM UCCIEAOBaHUS;

e IPOBO/IUTH KOCBEHHbIE M3MEPEHUs (PU3NYECKHX BEIUYMH (IUIOTHOCTH BEIECTBa
JKUJKOCTU U TBEPJOTO Teja, CUJIa TPEHUsl CKOJIbKEHHUS, NABJIEHWE BO3AYyXa, BBITAIKUBAIOIIAS
Cuja, NEUCTBYIONIAsl Ha TOTPY>KEHHOE B JKUIKOCTH TeNO, KOY(PPHUIIMEHT IMOJIE3HOTO JEHCTBUS
MPOCTBIX MEXAHU3MOB), CIEAys MPEIJIOKEHHON HMHCTPYKUUU: TPHU BHIMOJIHEHUH W3MEPEHUI
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BHIYHMCIISATH 3HAYEHHE UCKOMOM BETMYMHBL;
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e COONMIONATh TMpaBWJIa TEXHUKUM Oe30MacHOCTH Tpu pabore ¢ J1a0OpaTOpHBIM
00opyI0BaHNEM;

e YKa3bIBaTh NPUHIUMBI JEHCTBUS MNPUOOPOB W TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETpP, JUHAMOMETpP, COOOLIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJBHXKHBIA MU
HETOABIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTB;

 XapaKTEepPU30BATh IPUHLUIIBI AEHCTBUS U3YUYCHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB
C Omopoil Ha WX ONHMCAaHUSA (B TOM 4YHUCIE: MOJIIWIHHUKH, YCTPOWCTBO BOJONPOBOJA,
THJIPABIMYECKUN IIpecc, MaHOMETP, BBICOTOMEp, MOPILIHEBOM HAcOC, apeoMeTp), UCHOJb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA U HEOOXOAMMbIe (U3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

e IPUBOJIUTH TpUMEpPHl  (HAXOAUTH WHPOPMALMIO O MPHUMEPax) MPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM >KM3HU Ul oOecriedeHus: 6e3011acHOCTH
npu oOpamieHuu ¢ NpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3J0POBbS H
COOJIIOJICHHSI HOPM 3KOJIOI'MYECKOT0 TIOBECHUS B OKpY Katollel cpejie;

e OCYIIECTBIISITH OTOOP HMCTOYHUKOB HH(POPMALMU B HHTEPHETE B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIMXCA 3HAHUM M IyTeM CpaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBLICIATH MH(POPMAIMIO, KOTOpasi SBISIETCS MPOTUBOPEUYMBON WIIU
MOYET OBITh HEJOCTOBEPHOM;

e FICTIOJIB30BaTh MPU BBHINOJHEHWH YYEOHBIX 33/JaHUN HAYYHO-TIONYJIPHYIO JIUTEPATYPY
(GU3MUecKOro coJepXKaHus, CIPaBOYHbIC MaTepualibl, pecypchl ceTd VHTepHeT, BiajeTh
npreMaMH KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HH(OpMAUM W3 OJHOM 3HAKOBOM
CHCTEMBI B IpYI'YIO;

e CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHbBIE U YCTHbIE COOOIEHHS HAa OCHOBE 2-3
UCTOYHHUKOB MH(POpMALUU (HU3NYECKOTO COACPIKAaHUsS, B TOM UYUCIIe MYOJINYHO JeiaTh KpaTKue
coOOmeHnss O pe3yibTaTaXx IPOEKTOB WM YYEOHBIX HCCIECIOBAHUN, TPU STOM TI'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIH MOHATUHHBINA ammapaT Kypca (pU3MKH, COPOBOXAATH BBICTYIJICHHUE
MPE3EHTALNEH;

e IIpU BBINOJHEHUH Y4YE€OHBIX MPOEKTOB M HCCIEAOBAHHM pacrnpenessaTh O0s3aHHOCTH B
TpynIe B COOTBETCTBUM C TOCTaBJICHHBIMH 3a/ladaMH, CJCIUTh 3a BBHIMOJHEHHEM IUIaHa
NeMcTBUM, aJJleKBaTHO OLEHMBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIIBI, BHICTPAUBAThH
KOMMYHHKAaTHBHOE B3aUMOCHUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIINX.

8-ii kiace

K koH1y o0yueHust B 8-M KJjiacce mpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIA:

e FICTIOJIB30BaTh TOHATHSA: Macca W pa3Mepbl MOJIEKYI, TEIUIOBOE IBM)KEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHUSA BELIECTBA, KPUCTAIIMUECKUE U aMOP(HBIE Tella, HACHIICHHBIH
¥ HEHACHIIICHHBIA Tap, BIAKHOCTH BO3/AyXa, TEMIlEpaTypa, BHYTPEHHSS JHEPTHs, TEIIOBOU
JIBUTATENlb, 3JEMEHTApHBIA HIEKTPUYECKUNA 3apsisl, SJEKTPUUYECKOE I10Jie, IPOBOJHUKU H
TVDJICKTPUKH, TIOCTOSTHHBIHN JIEKTPUIECKUN TOK, MATHUTHOE TTOJIE;

e pa3nMuaTh SIBJIEHHUS (TEIJIOBOE pacIIUpEeHHEe U C)KaThe, Terionepeaaya, TEIIoBOe
paBHOBECHE, CMauMBaHUE, KaNWUIAPHBIE SIBJICHWS, WCIIAPCHUE, KOHJIEHCAIWs, IUIaBJICHHE,
KpUCcTalu3anus (0TBepAeBaHME), KUIIEHHEe, Terulonepeaadya (TEerIONpOBOIHOCTh, KOHBEKIIHS,
U3JTYYCHHUE), DJIEKTPHU3AIMs TeJ, B3aWMOJICHCTBHE 3apsiioB, NEHCTBHS AJIEKTPHUECKOTO TOKa,
KOPOTKO€ 3aMbIKaHH€, B3aUMOJICHICTBHE MAarHUTOB, IEHCTBHE MAarHUTHOTO MOJISl Ha TIPOBOJHUK C
TOKOM, DJIEKTPOMAarHUTHAs WHAYKIIHS) MO OMMCAHWIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JJTaHHOE (PU3UYECKOE SIBICHUE;

e PacriO3HaBaTh MPOSBICHUE M3YyYCHHBIX (PU3UYECKUX SIBICHUN B OKPYKAIOIIEM MHUpE, B
TOM dYHCle (U3UYECKUE SBICHHUS B TMPHUPOJE: MOBEPXHOCTHOE HATSHDKEHHUE U KalMUJUIpPHBIC
ABJICHUS B IpPHUPOJIE, KPUCTAUIBI B mpupoje, uziaydeHue CoiHIa, 3aMep3aHHE BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHHME pOCHI, TyMaHa, HWHEs, CHEra, OSJCKTPUYECKHE SBICHUS B
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atMocdepe, SIEKTPHUUECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE MOJie 3eMJIH, Jpeid MOIIOCoB,
pPOJIb MAarHUTHOTO TMOJIA Ui KU3HU Ha 3emiie, MOJSPHOE CHUSHHUE, MPU ITOM IEPEeBOAMTH
MPAKTUYECKYIO 33/1a4y B Y4COHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PH3UIECKIX
SIBIICHHI,

e OMHCHIBATh M3yYCHHBIC CBOWCTBA TeN W (U3MUYCCKUE SBJICHHS, UCIONB3YS (PU3NUECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSI SHEPIusi, KOJIMYECTBO TEIUIOTHI, YAelbHasl TeINIOEMKOCTh
BEIICCTBA, YJACNbHAs TEIUIOTa IUIABJICHUS, YHAETIbHAS TEIUIOTa MapooOpa3OBaHHUS, YAeIbHAs
TEIUIOTAa CropaHusl TOIUIMBA, KOI(DPHUIMEHT TMONe3HOro MACMCTBUS TEIUIOBOM MAIlUHBI,
OTHOCHUTEJIbHAS BJIQXKHOCTb BO3yXa, OJJCKTPUUYECKUU 3apsij, CHJIa TOKa, 3JIEKTPUUECKOE
HaNpsDKEHUE, COMPOTHUBIICHHWE MPOBOJHUKA, YyIEIbHOE COMPOTUBICHHE BellecTBa, paboTa u
MOIIIHOCTh AJICKTPUYECKOTO TOKA), MPU OMUCAHWH MPABWILHO TPAKTOBATH (U3UUYECKUU CMBICI
MCIOJIb3YEMBIX BEIMYMH, 0003HAYCHUS U €IUHUIBI (PU3NYECKUX BEITUYHMH, HAXOIUTH (POPMYJIbL,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

e XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3UYECKHE SBICHUS ¥ MPOILECCHI, HCIOIb3Ys
OCHOBHBIE TOJIOXKEHHUS MOJEKYISIPHO-KUHETUYECKOW TEOpUU CTPOEHHUS BEIIEeCTBA, IPUHIIUIL
CYMEPIIO3UINH T0JIeH (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH Oma s
y4dacTka 1enu, 3akoH Jxoyns—JIeHia, 3akoH COXpaHeHHsI SHEPTUH, IIPU ITOM JaBaTh CIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA U 3alMCBHIBATh €I0 MAaTEMATUYECKOE BBIPAKECHHUE,

e 00BSACHATH U3UYECKUE TIPOIIECCHI M CBOWMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTYyAaIlHii
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH
o0bsicHeHHEe U3 1—2 JTOrMYecKHX MIaroB C OMOpoil Ha 1-2 M3yuyeHHBIX CBOMCTBA (PU3UUECKHX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

e pelIaTh pacueTHble 3aJaud B 2-3 JCUCTBHS, HCHOIB3YS 3aKOHBI U  (QOPMYIIHI,
CBsI3bIBalONIME (DU3MYECKUE BEIMYMHBI: HA OCHOBE aHaM3a YCJOBUS 3aJladyd 3aIllHChIBATH
KpaTKOE YCJIOBUE, BBISIBISITH HEJOCTATOK JAHHBIX JUIS PEIICHUs 3a/ladyd, BHIOMpATh 3aKOHBI U
dbopMysbl, HEOOXOAUMBIE ISl €€ pEIIeHUs, MPOBOIUTh PAcUeThl M CPAaBHUBAThH TOJYUYEHHOE
3HaueHNe PU3NIECKON BEJTMUMHBI C U3BECTHBIMU JIaHHBIMH;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEHIUThH MPU MOMOIIN (HU3HUIECKUX METOOB,
UCIIONIb3Ysl ONUCAHUE HCCIEIOBAHMS, BBIICIATh IMPOBEPSIEMOE MPEANOI0KEHUE, OILEHUBATH
MPaBUIILHOCTH TOPSJIKA MPOBEICHUS UCCIEI0OBAHUS, €JIaTh BHIBOIBI,

e IPOBO/IUTH OMBITHI MO HAOMIOIEHUIO (PU3UUECKHX SBICHUH WK (PU3HUUECKUX CBOMCTB TET
(KanmWJUTSIpHBIC  SIBJICHUS, 3aBUCUMOCThH JaBJICHHS BO3JyXa OT €ro o0bema, TeMIeparyphl,
CKOpPOCTH TIpollecca OCTBhIBaHUSI M HAarpeBaHUs NIpPH H3JIYYEHUH OT IBETa H3JIydarolen
(mornomaroniei) MOBEPXHOCTHU, CKOPOCTh HUCIMAPEHUS BOJbI OT TEMIEPATyphl KUIKOCTH U
IJIOIIA M €€ TOBEPXHOCTH, AJIEKTPHU3alUs Tel U B3aUMOJCIHCTBUE SJIEKTPUUYECKHUX 3apsioB,
B3aMMOJICICTBHE TIOCTOSTHHBIX MAarHUTOB, BH3YyaJW3allMsl MAarHUTHBIX TIOJIEH TOCTOSHHBIX
MarHuTOB, JIEWCTBUS MarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHura,
CBOICTBa  3JEKTPOJABUTATENs  IMOCTOSHHOTO  TOKa):  (opMyiaupoBaTh  IpOBEpsieMble
MPEOJIOKEHUS, COOUPaTh YCTAHOBKY W3 MPEATIOKEHHOTO OOOPYAOBaHHS, OMUCHIBATH XOJI
OTBITa U (POPMYITUPOBATH BHIBOJIBI;

e BBINIOJIHATH MPSMbIE U3MEPEHUS] TEMMEpPaTypbl, OTHOCUTEIBHOM BIIAXXHOCTH BO3/1yXa,
CHJIBI TOKA, HANPSDKCHHS C HUCIOJIh30BAHMEM AHAJIIOTOBBIX MPHUOOPOB U JATYMKOB (HPHU3HMUECKUX
BEJIMYMH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHUI C YI€TOM 33JaHHOM aOCOFOTHON TOTPENTHOCTH;

e TIPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3WYECKON BETUYMHBI OT IPYrod C
UCIIOJIb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTb COINPOTHBJIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TUTOIIAIA TIOTIEPEYHOTO CEYCHHS W YACIHHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA,
CHJIbl TOKa, MAYIIEro 4Yepe3 MPOBOJHUK, OT HANpPsHKEHUST HAa IPOBOJHUKE, HCCIEIOBAHUE
MOCNEAOBATENbHOIO W TapajuiebHOTO  COEIMHEHUN  MPOBOJHUKOB):  IJIAHUPOBATH
WCCJICIOBAHKE, COOMPATh YCTAHOBKY W BBIMIOJHATH U3MEPEHHUS, CIEys MIPEATIOKEHHOMY IUIaHy,
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(GUKCUpPOBaTh pPE3yNbTAThl IMOJYYCHHOH 3aBHCHMOCTHM B BUAE TaOnMil M TpaduKoB, AeiaTh
BBIBO/IbI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

e TIPOBOJIMTH KOCBEHHBbIE H3MEpEHHUs (PU3MUECKUX BeMUYMH (yIenbHas TEeIIOEMKOCTb
BEIIIECTBA, COINPOTHUBICHHE IPOBOJHUKA, paboTa M MOIIHOCTb 3JIEKTPHUUECKOr0 TOKA):
IUTAHUPOBATh M3MEpPEHHs, COOMPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYs IMpPEII0KEHHON
UHCTPYKLIUHU, U BBIUUCIIATH 3HAUEHHE BETUUUHBI;

e COONMIONATh TMpaBWJIa TEXHUKUM Oe30MacHOCTH Tpu pabore ¢ J1a0OpaTOpHBIM
00opyI0BaHNEM;

 XapaKTEePU30BATh MPUHIUIIBI ACHCTBUS U3YYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOICTB
C OMopoil Ha MX omMcaHus (B TOM YHCIE: CUCTeMa OTOIUIEHHs JOMOB, TMTPOMETp, HapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUUK HIIEKTPUUECKOW SHEPTHH, JICKTPOOCBETHTEIbHbIC
npuOOpBl, HarpeBaTelbHbIE 3JICKTPONPUOOPHI (IPUMEPHI), JIEKTPUUYECKHE IPEIOXPaHUTENH,
AIIEKTPOMArHUT, 3JIEKTPOJBUTATENIb IIOCTOSHHOTO TOKA), MCIONB3Ysl 3HAHHS O CBOMCTBax
(bu3nueckux sIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

e PaCrO3HABaTh TPOCTHIE TEXHUYECKHUE YCTPOWCTBA M H3MEPHUTEIbHBIE NPHUOOPHI IO
cXeMaM M CXEMaTHYHbIM pHCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATeNb BHYTPEHHETO CTOpPaHUSs, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
AJIEKTPUUYECKUX 1leTell ¢ IOCIEJOBATENbHBIM U MapajuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB,
pasznuyast yCIOBHBIE 0003HAYECHUS JIEMEHTOB JIEKTPUUECKUX LIETeH;

e IPUBOJIUTH NpUMEpPHl  (HAXOAUTh HHPOPMALMIO O MPUMEPax) MPAKTHUECKOTO
UCTIOJIB30BaHUS (PU3NYECKUX 3HAHUHM B MOBCEIHEBHOM JKM3HU JUIS OOECIieueHus: 0e30MacHOCTH
npu oOpalieHuu ¢ npudopaMM M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 310POBbS U
COOITIOJICHHSI HOPM DKOJIOTMYECKOT0 TIOBEACHHUS B OKPYIKAIOIIEH cpejie;

e OCYLIECTBIATh MOUCK MHPOPMALUU (PU3UUECKOTO COAEPIKAHUS B MHTEPHETE, Ha OCHOBE
UMEIOIMXCA 3HAaHWA W TyTeM CpaBHEHHs JOMOJHHUTEIbHBIX HCTOYHUKOB  BBIACTSATH
UH(OPMaLIKIO, KOTOpasi SBJISIETCS IPOTUBOPEUNBOI I MOKET OBITh HEIOCTOBEPHOM;

e FICTIOJIB30BaTh MPH BBHIIOJHEHWH YYEOHBIX 33/JlaHUN HAYYHO-TIONYJSPHYIO JHTEPATYPy
(GU3MUecKOro coJepXKaHMs, CIpaBOYHBbIE MaTepualibl, pecypchl ceTd HHTepHeT, BianeTh
IpUeMaMHd KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMs HH(OpMaMU W3 OJHOW 3HAKOBOMU
CHCTEMBI B JIPYT'YIO;

e CO3/1aBaTh COOCTBEHHbIE NMCHbMEHHBIE W KpaTKUE YCTHbIE COO0OLIeHus, 0000mas
MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB (PM3MYECKOTO COAEP)KaHUsS, B TOM YHCIe IMyOJIUYHO
NPEICTaBIATh PE3YIbTaThl MPOSKTHOH WIIM HWCCIEIOBATEIBCKONW AEATEIBHOCTH, TPU STOM
IPaMOTHO HCHOJb30BAaTh H3YYCHHbIM NOHATUHHBIA ammapar Kypca (HU3UKH, CONPOBOXKIATH
BBICTYIUICHHE ITPE3CHTALMEM;

e IpM BBINOJHEHUH YYEOHBIX IPOEKTOB M MCCIEIOBaHUN (U3NUYECKUX IPOLIECCOB
pacrpenensiaTs 00S3aHHOCTH B TPYITIE B COOTBETCTBHUH C TIOCTABIICHHBIMU 33J]a4aMH, CIEINUTH 32
BBINTOJIHEHUEM IIJIaHa JEHCTBHIA M KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHMBATh COOCTBEHHBIH
BKJIQJI B JESTEIHHOCTh TPYIIBI, BHICTPAaUBATh KOMMYHHKATHBHOE B3aMMOJCHCTBHE, MPOSBIISSI
TOTOBHOCTb pa3periath KOH(PIUKTHI.

9-ii kJ1acc

K xoniy oOydenus B 9-M KJjacce mpeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYJAOIITIXCST YMEHHIA:

e IICTIOJIB30BaTh IOHATHUS: CUCTEMa OTCuUeTa, MarepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIFHOCTh MEXaHHUYECKOTO JBIKEHHS, nedopmanus (ynpyras, riacTudeckas), TpeHUe,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTbh U MEPerpy3Kd, LEHTP TSKECTH, aOCOIIOTHO
TBEPJIOE TEJNO, IICHTP TSDKECTH TBEPAOTO Tella, PABHOBECHE, MEXaHUYECKHE KOJIeOaHHs M BOJIHBI,
3BYK, UH(Pa3BYK U YIbTPa3BYK, IEKTPOMArHUTHBIC BOJIHBI, IIKala 3JEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTaIbHO30PKOCTh, CIIEKTPhI UCIYCKAaHUs U TOTJIONIEHUs, anb(a-, OeTa- u
ramMMa-Hu3JIy4deHUs], U30TOIb, SAepHAast SHEPreTHKA,;
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e paznMuaTh SBJICHUSA (PaBHOMEpPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE BU)KEHUE,
PaBHOYCKOPEHHOE TMPSIMOJMHEHHOE JBW)KCHUE, CBOOOJHOE TaJeHHE TeJl, pPaBHOMEPHOE
JBI)KEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJ, PEAaKTHBHOE JBHMXXECHHE, KoJieOaTelbHOe
NBW)KCHUE (3aTyXalolle M BBIHYXICHHBIC KOJICOAHWs), PE30HAHC, BOJIHOBOE BH)KCHUE,
OTpaKEHHE 3BYyKa, MNPSMOJMHEWHOE PpaclpOCTpaHEHHE, OTPaKCHHWE W MPEJOMIICHHE CBeTa,
NIOJTHOE BHYTPEHHEE OTPaKEHHE CBETa, Pa3lIOKEHHE OEJoro CBETa B CIIEKTP M CIIOKCHUE
CHEKTPAIbHBIX IIBETOB, AMCIIEPCUSI CBETA, ©CTECTBEHHAs PaJMOAKTHBHOCTb, BO3HMKHOBEHHE
JMHEWYATOTr0 CHEKTpa H3JIYYCHHs) MO ONMCAHWIO HMX XapaKTEPHBIX CBOHCTB W HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UIECKOE SIBICHHE;

e PacIiO3HaBaTh IMPOSBICHUE M3YYCHHBIX (DU3MUECKUX SIBJICHUH B OKpYXKaroieMmM Mupe (B
TOM 4Hclie PU3NUECKUE SBICHUS B IPUPOE: MPUIIMBBI U OTJIMBBI, IBIKeHUE 11aHeT CONHEYHOM
CHCTEMBI, PEAKTUBHOE [IBUKCHUE KHMBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEMCMUYECKHE BOJIHBI, ILYHAMH, 13XO, I[IBETA TeEJl, ONTUYECKHUE SIBICHHUS B
npupojie, OHMOJIOTUYECKOEe JCHCTBUE BHIMMOIO, YIBTPAQHOIETOBOIO M PEHTICHOBCKOTO
U3TYyYCHUH, eCTECTBEHHBIH paJAMOAKTHBHBIN (OH, KOCMHUYECKHE JIy4d, paJdOAKTHBHOE
U3JIYYCHUE TPUPOJHBIX MHUHEPAIOB, JACUCTBUC PAIMOAKTUBHBIX M3JIYUCHHUH HA OpraHu3M
YeNI0BeKa), IPH ATOM MEPEBOIUTH MPAKTHYECKYIO 33/1a4y B YUEOHYIO, BBIICNIATH CYIIECTBECHHbIC
cBoOMCTBA (IMPU3HAKHN) GU3HYCCKUX SIBJICHUI;

e OITMCHIBATh M3YYECHHBIC CBOWCTBA TN M (PU3MUECKHUE SBICHHSA, HCIONB3Ys (pu3mueckue
BEJIMYMHBI (CPENIHSS U MCHOBEHHAsI CKOPOCTh Tella IPU HEPAaBHOMEPHOM JIBUYKCHUH, YCKOPEHHE,
nepeMeInieHne, MyTh, YIJI0Bas CKOPOCTb, CHJIa TPEHHs, CHJIA YIPYrOCTH, CHJa TSHKECTH,
YCKOpPEHHE CBOOOJHOTO IAJCHHS, BEC Tella, MMITYJIbC Telld, MMITYJIbC CHIIbI, MEXaHHYecKas
paboTa M MOIIHOCTb, NMOTCHLIUAIbHAS SHEPTHs TeNa, MOJHATOTO HaJ IMOBEPXHOCTHIO 3EMIIH,
NOTEHIIMATbHAST SHEPTUS CXKATOW TPYKUHBI, KMHETHYECKAs DHEPTHUs, IOJHAsS MEXaHWYecKas
DHEPTHUs, MEPUOJ W YacToTa KoyueOaHWi, JJIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOpOCTh CBE€Ta, IOKa3aTeidb MNpPEIOMIIEHUS Cpelbl), IPU ONMCAHWUU MPAaBUIBHO TPAKTOBAThH
(bU3NIeCKU CMBICIT UCTIOIB3yEMBIX BEJIWYHH, 0003HAYCHHS W €AMHUIBI (PU3NYESCKUX BEIUYHH,
HAXOJUTh (OPMYIIbI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEIHUMHY C APYTUMHU BEIUYHMHAMH,
CTPOUTH TPaPUKH U3YICHHBIX 3aBUCHMOCTEH (DPM3UIECKUX BEITMYNH;

 XapaKTEepH30BaTh CBOMCTBA Tell, (U3NYECKHUE SBICHUS MU IPOLECCHI, UCIOJbB3Ys 3aKOH
COXpaHEHHsI SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHIUIT CYNEPIIO3UIUN CHJI, TTPUHITHUIT
oTHOcuTenbHOCTH ['anmies, 3akoHbl HBIOTOHA, 3aKOH COXpPAaHEHUS MMITYJIbCA, 3aKOHBI
OTpPaKEHHsI U TPEJIOMIJICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOTO M MAcCOBOTO YHCEN IPH
SJIEPHBIX peaKLUsaX, IPU ATOM JlaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alUChIBATh €r0
MaTeMaTHYECKOE BBIpaKCHNUE;

e O0BSICHATH (PU3UUECKUE MPOLIECCH M CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTYallui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABISATH MPUUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 2—3 M3yYEHHBIX CBOWMCTBA (PU3UUECKUX
ABJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacyeTHbIC 3a7au (OMHUpAIOIINECcs Ha CUCTEMY M3 2—3 ypaBHEHHUH), UCHOJIb3Ys
3aKOHBI M (JOPMYIIBI, CBSI3BIBAIOIINE (PU3UYECKUE BEIMIUHBI: HA OCHOBE aHAJTN3a YCIOBUS 3a/1a4H
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEJOCTAIOIINME MM M30BITOYHBIE JaHHbIE, BHIOMPAThH
3aKOHBI W (OPMYIIBI, HEOOXOAWMBIC U PEUICHUs, TPOBOAWTH pPACYEeThl W OICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEIMUHHBI,

e PacrO3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIMTH IPH MOMOIIN (PU3HUECKUX METOJIOB,
UCTONB3Yysl OMHMCAaHUE HCCIENIOBaHMs, BBLACIATH IMPOBEPSEMOE MPEIANONI0KEHNE, OLIEHUBATh
NPaBWIBHOCTh TOPSAKA TPOBENCHUS WCCIEIOBAaHUS, JeNaTh BBIBOIBI, WHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

e TIPOBOJIUTH OTBITHI IO HAOTIOACHUIO (DU3HYECKHX SIBICHUHN MM (PU3NICCKUX CBOHCTB TEI
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHsS] PHEPrUH, 3aBHCUMOCTH IEpHUOja
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KOJIEOAHUH TPY>KUHHOTO MAasgTHUKA OT MAacChl Ipy3a M XKECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYABI MaJbIX KOJICOAHUH, NMPSMOJIMHENHOE PACIPOCTPAaHEHNE CBETa, Pa3IoKeHHe Oesoro
CBETa B CIEKTP, M3yUCHHUE CBOMCTB M300pa)KEHHUs B TUIOCKOM 3€pKalie U CBOMCTB M300pasKeHUS
npeaMera B cobuparolei JIMH3e, HaOIr01eHUE CIUIOMIHBIX U JIMHEHUYaThIX CHEKTPOB U3JIy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 000pynOBaHMS, OMUCHIBATH X0
OIIBITA U €T0 Pe3yNbTaThl, HOPMYIUPOBATH BHIBOJIBI;

e IPOBOJUTH MpPU HEOOXOIUMOCTH CEPHIO MPSIMBIX H3MEPEHUH, Ompenensist cpeaHee
3HA4YEeHUE U3MepsIeMOi BelnnUYMHbI ((POKYCHOE paccTOsIHUE cOOMparollel JMH3bI), 000CHOBBIBATH
BBIOOD criocoba u3mMepeHus (M3MEePUTEIHLHOTO MPUO0pPa);

e IIPOBOJUTH MCCJIEJOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEIMYUH C HCIOJIb30BAaHUEM
OPSAMBIX HW3MEPEHUH (3aBUCHUMOCTHh IYTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JBIKEHUH 0€3
HayaJbHOM CKOpPOCTH, MepHoAa KojeOaHM MaTeMaTHMYecKOro MasTHHUKa OT JUIMHBl HUTH,
3aBHCUMOCTH yTIjla OTPa)KEHUs CBETa OT yIJIa MaJeHHs U yIja MpeJOMIICHHUs OT yrja MaJeHus):
IUITAHUPOBATh MCCIIEJOBAHUE, CAMOCTOSTEILHO COOMPATh YCTAaHOBKY, (PMKCHUPOBATH PE3yJIbTATHI
MOJyYCHHOW 3aBUCHMOCTH (PU3MUYECKUX BEJIMYMH B BUAE TAOIUI] M TPa(HKOB, JeaTh BBIBOJBI
10 pe3yNbTaTaM UCCIIe0BaHUS;

e IPOBOJUTH KOCBEHHBIC W3MEPEHHUS (UIUUYECKUX BEIWYHH (CpPEeaHSst CKOPOCTh H
YCKOpEHHE Teja IpU pPABHOYCKOPEHHOM JIBM)KEHHM, YCKOpPEHHE CBOOOJHOrO MaJeHus,
KECTKOCTh MPYKUHBI, KOO(PPHUIMEHT TPEHUSI CKOIBKEHUS, MEXaHW4YecKas paboTa M MOIIHOCTH,
4acToTa M MepHuoj KojaeOaHUi MaTeMaTH4YeCKOro M MPYXMHHOTO MasTHUKOB, ONTHYECKas CUia
coOMparonield  JMH3bL, PAJMOAKTUBHBIA  (OH): IUIAHUPOBATH  HM3MEpPEHHs, COOHMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJIHATH U3MEPEHUS, CIIeAys MPEATIOKEHHON HHCTPYKIUH,
BBIYUCIISATh 3HAUEHUE BEIMYMHBI U aHAIM3UPOBATH MOJTYYEHHBIC PE3YIIBTATHI C YUETOM 3aJaHHOM
HOTPEIIHOCTH U3MEPEHUI;

e cOOMIOAATh TpaBMJa TEXHUKU O€30MacHOCTH IMpu paboTe ¢  J1a00paTOpHBIM
o0opynoBaHuEM;

e pa3MYaTh OCHOBHBIC IPU3HAKH W3YUYEHHBIX (PU3MUYECKIX MOJeINeii: MaTepruatbHas TOUYKa,
abCOJIIOTHO TBEPJI0€ TEJIO, TOUEUHBII HCTOUHUK CBETa, Iy, TOHKAasl JIMH3a, JIaHETapHas MOJIEIb
aToMa, HyKJIOHHAs MOJIENIb aTOMHOTO SI1pa;

* XapaKTEepPU30BaATh MPUHIUIBI JEHCTBUS U3YYSHHBIX TPHUOOPOB M TEXHUYECKUX YCTPOMCTB
C OMOpoil Ha WX OmUCaHWs (B TOM YHCIE: CHUJAOMETpP, JAATYMKH TOJOXKECHUS, PACCTOSIHUS H
YCKOpEHHUs, paKeTa, »5XOJIOT, OYKH, HEepucKkor, (oToanmnapar, ONTHUYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, KaMmepa BuiibcoHa), MCIONB3ys 3HAHUS O CBOWCTBaX (U3UYECKUX
SBJICHUI U HEOOXOAMMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

e FICTIOJIB30BaTh CXEMBI M CXEMaTHYHBIE PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX TMPUOOPOB M TEXHOJOTHMUYECKHMX MPOIECCOB TMpPH pelIeHHH yueOHo-
NPaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JUIS TIOCTPOCHUS M300paKEHHUH B IJIOCKOM 3€pKaye
coOuparoIie JHH3E;

e IPUBOJUTH MpHUMEpPHl (HAXOAWUTh MH(POpPMALMIO O MpHUMepax) MNPAKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM >KM3HU Ul oOecrieueHus: 0e30MacHOCTH
npu oOpamieHHH ¢ MpHOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBBS H
COOJTIOJIEHHSI HOPM 2KOJIOTMYECKOT0 TIOBEICHHUS B OKpY Karollei cpejie;

e OCYIIECTBIISITh TOWUCK HHGMOpMAMKM  (QU3UUECKOTO COAEpKaHWUS B  HHTEPHETE,
CaMOCTOSITENIbHO  (OpMYJIMpYs  TOUCKOBBIM  3alpoc, HAXOAWUTh IYTH  ONpPEICTCHHS
JIOCTOBEPHOCTH TOYYCHHOW WH(GOpPMAIMK Ha OCHOBE MMEIOIINXCS 3HAHUHA U JTOTIOJTHUTEILHBIX
UCTOYHUKOB,;

e FICTIOJIB30BaTh MPH BBIOJHEHWH YYEOHBIX 3a/JaHUN HAyYHO-TIONYJSPHYIO JHTEPATYPY
($U3MUECKOro CONEpXKaHMs, CIPAaBOYHBIC MaTepuallbl, pecypchl ceTd WHTepHeT, BiIaneTh
IpUeMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HH(OpManuM M3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;
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e CO31aBaTb COOCTBEHHBIE TUCHMEHHEIE U YCTHBIC COOGIJ_IGHI/IH Ha OCHOBC I/IH(bOpMaI_[I/II/I u3
HECKOJIbKUX MCTOYHHMKOB (PU3MUECKOro COAEp)KaHUs, IyOJMYHO IPEACTaBIATh PE3yJIbTATh
HpOeKTHOf/’I HIJIN HCCHGHOBaTGHBCKOﬁ ACATCIIBHOCTH, IIPpU 3OTOM TI'PAaMOTHO HCIIOJbB30BATh
U3y4eHHbIN MOHATUIHBIN anmapar U3y4yaeMoro pasjena (GU3UKU U COMPOBOXKIATh BBICTYIJICHUE
Ipe3eHTAIMEN C y9eTOM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.
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TemaTHueckoe IJIaHUPOBAaHUE

7-1 Kyace
Ne HaumenoBanue pasgenoB u T1eM | KosimuecTBo yacos
n/n | IporpamMmsl DJleKTpoHHbIe (uMdpoBbie) oO0pa3oBaTebHBbIE

Beero :f;)ﬁl—[(;?::.ﬂbﬂble :)I;)ﬁa::;zmeCKne pecypcbl

Pa3nes 1.0Pu3uka 1 ee poJib B NO3HAHMHU OKPY:KAaK0IIero Mupa

1.1 | dusnxa — nayxa o npupore ’ {SI/I6JII/IOTeKa OI'nC «MOsA LIKOJIa» -
esson.academy-content.myschool.edu.ru/03/07

1.2 | ®usznueckue BEIUUHHbI 2 1 ﬁiﬂg;a(;wzmgg;;cl’)ocfpl;goy O - «Axanemus

1.3 Eg;ﬁ‘;{‘:;‘*‘*o“*ammﬁ ettt o 1 BuGmorexa LIOK https:/m.edsoo.ru/7416194

Hroro no paszneny 6

Pa3nea 2.IlepBoHayasbHble CBeJleHHS 0 CTPOCHHHU BellecTBa

2.1 | CtpoeHue BemiecTBa 1 bubnuoreka [{OK https://m.edsoo.ru/7f416194

2.2 JIBIDKCHUE M B3AHMOJCHCTBHE HACTHII 2 1 bubmuoteka [{OK https://m.edsoo.ru/7f416194

BEIIECTBA

2.3 | ArperaTHble COCTOSTHHUS BEIIECTBA 2 bu6nuoreka [{OK https://m.edsoo.ru/7f416194

Hroro no paszneny 5

Paznen 3./IBukenne u B3auMojaeiicTBue TeJl

3.1 |Mexanndeckoe IBHKECHHE 3 bu6mmoreka IIOK https://m.edsoo.ru/7t416194

3.2 | Uuepuus, macca, IIIOTHOCTh 4 1 bu6mmoreka IIOK https://m.edsoo.ru/7t416194

3.3 | Cuna. Buasl cun 14 1 2 bubmuoreka [{OK https://m.edsoo.ru/7f416194

Hroro o pazneny 21




Pa3znen 4./laByieHue TBepPAbIX TeJl, )KUAKOCTEN M ra3oB

[aBienue. Ilepenaua JTABJICHUS
4.1 |TBepAbIMU TeJNaMH, JKHAKOCTAMH U |3 bu6mmoreka LIOK https://m.edsoo.ru/7t416194
razamu
4.2 | JaBneHue KUIKOCTH 5 bubnuoteka L{OK https://m.edsoo.ru/7f416194
4.3 | AtmochepHOe naBiIeHUE 6 bu6nuoreka L{OK https://m.edsoo.ru/7f416194

I[eﬁCTBHC KUIKOCTHU KM Tasa Ha

4.4 HOIpY/KEHHOE B HHX TEO 7 3 bu6mmoreka LIOK https://m.edsoo.ru/7t416194
Hroro no pazaeny 21

Pazgen 5.Pabora u MOIIIHOCTB. JHEPTHs

5.1 |PaGoTa m MOITHOCTH 3 1 bu6mmoreka [IOK https://m.edsoo.ru/7t416194
5.2 |IIpocTbie MEXaHU3MBI 5 1 bubnuoreka [{OK https://m.edsoo.ru/7f416194
5.3 | Mexanuueckas SHEprus 4 1 bubmmotexa LIOK https://m.edsoo.ru/7f416194
Hroro o pazaeny 12

[ToBTOpEeHue 3 bubnuoreka [{OK https://m.edsoo.ru/7f416194
OBIIEE KOJMAECTBO - 9ACOB  TIO 68 12 bubnmoreka [{OK https://m.edsoo.ru/7f416194

I[TPOTPAMME
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8-ii ki1ace

Ne |HaumenoBanue pasgeqoB u TeM | KosmmuecTBo yacos
n/n | mporpamMmbl duekTpoHHble (uMdpoBbIe) 00pa3oBaTebLHbIE
Beero KonrtpoJibHbie IIpakTH4eckue pecypcebl
padoThI padoThI

Pa3pen 1.TensioBbie iBJICHUSA
1.1 | CTpoenue u CBOMCTBA BEIIECTBA 7 bubmorexa — ®ITUC — «Mos mikona» -

' p B lesson.academy-content.myschool.edu.ru/03/08
12 | Temnossie mponeccer 1 1 5 O®usznka, 8 kinacc, DPI'AOY IO «Axkagemus

Munnpocsenienust Poccuny»
Wroro no pazaeny 28
Pa3nes 2.2yeKTpryecKkne 1 MATHUTHBIC SIBJICHHUS
0] |VICKTPHUCCKUE 3aDANEL. 3apHKCHHMIC | 1 Bu6moreka [JOK https:/m.edsoo.ru/7f416194
TeJa U UX B3aUMOJEICTBUE
2.2 | IlocTOSsIHHBIN AJIEKTPUUECKUM TOK 20 1 7 bu6muoreka LIOK https://m.edsoo.ru/7f416194
2.3 | MaraurtHsle IBIEHUI 6 1 1,5 bu6mmoteka IIOK https://m.edsoo.ru/7f416194
2.4 | DnexTpoMarHuTHas MHAYKIUS 4 bu6muoreka L{OK https://m.edsoo.ru/7f416194
Uroro no pazaeny 37
ToBTODCHUE 3 bubnmnoreka OI'1C «Mos LIKOJIAa» —
p lesson.academy-content.myschool.edu.ru/03/08

OBIIEE KOJIMYECTBO YACOB IIO 63 3 145
I[TPOT'PAMME ’
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9-ii k1acc

Ne HaumenoBanue pasgesoB u T1eMm | KosmmyecTBo yacoB
n/n | mporpaMmsl JaexkTpoHHble (uudpoBbie) oOpa3oBaTeJbHbIE
Beero Konrtposabubie IIpakTH4eckue pecypcbl
padoThI padoThI
Pa3zpen 1.Mexannueckue siBJICHUA
11 MexaHudeckoe IOBMKEHHE U CIIOCOOBI 10 1 bubanoreka DI'UC «Mos IIKOJIa) —
' €ro ONMCaHus lesson.academy-content.myschool.edu.ru/03/09
o dusuka kimace, PI'AOY  JII «AxameMus
1.2 | B3aumonelictBue Ten 20 1 3 > 9 ’ Oy Ao A
Munnpocsenienust Poccum»
13 | 3aKoHs! coxpamenms 10 3 bubnuoreka OI'NC «Mos IIKOJIa» —
) p lesson.academy-content.myschool.edu.ru/03/09
Uroro mo pazaeny 40
Pa3znen 2.Mexanndeckne KoJ1e0aHNS H BOJHBI
bubanoreka OI'UC «Mos IIKOJIa» —
2.1 | Mexanunueckue KojaeOaHus 7 3
lesson.academy-content.myschool.edu.ru/03/09
bubaunoreka OI'UC «Mos IIKOJIa» —
2.2 | MexaHuueckue BOJIHBI. 3BYK 8 1 3
lesson.academy-content.myschool.edu.ru/03/09
Uroro mo pazaeny 15
Pa3jnen 3.2/ieKTpOMarHuTHOE 10JIe M 3JIeKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMarHuTHOE oJIe o ) bubnmoreka OI'1C «Mos LIKOJIa» —

SJICKTPOMArduTHBIC BOJIHBL

lesson.academy-content.myschool.edu.ru/03/09

Uroro no pazneny

6
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Pa3nen 4.CBeToBbIC SIBJICHUS

bubauoreka dI'nucC «Mos IIKOJIa»

4.1 | 3axompt pacipocTpanenus caeta 6 2 lesson.academy-content.myschool.edu.ru/03/09

4.2 | JIun3bl U onTHYECKUE TPUOOPHI 6 3 bubmorexa Pruc «Mos Hosa» B
' pHoop lesson.academy-content.myschool.edu.ru/03/09

43 |p He GEIOr0 CRETA B CLIOKT 3 ) bubnuoreka OI'NC «Mos LLIKOJIa» —
' ATOMEH p lesson.academy-content.myschool.edu.ru/03/09

Uroro no pazneny 15

Pa3znen 5.KBaHnToBbIe IBJICHUSA

51 Hcnyckanne ©  DIOIVIOLIEHHE  CBETa 4 1 bubnuoreka OI'UC «Mos IIKOJIa» —
' aTOMOM lesson.academy-content.myschool.edu.ru/03/09

52 |c e ATOMHOLO SLIba 6 1 bubnuoreka OI'NC «Mos LIKOJIa» —
' TPOCHHUE ATOMHOTO 5P lesson.academy-content.myschool.edu.ru/03/09

53 | SuepHbIe DeAKLII 7 1 bubnuoteka OI'NC «Most LIKOJIa» -
' Aep peakh lesson.academy-content.myschool.edu.ru/03/09

Hroro no pazneny 17

Paspnen 6.11oBTOpuTE/IbHO-000011AK01IIMIT MOYJIb

6.1 [ToBTOpeHue u 06001IEHHE CONEPKAHMS 9 > bubnuoreka OI'NC «Mos LIKOJIAa» —
' Kypca ¢pu3uku 3a 7-9-i kiacc lesson.academy-content.myschool.edu.ru/03/09

Hroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB IIO 102 27

I[TPOI'PAMME

27




28



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 359844088164368361733453392022738764111019630948
Bnageney PomaHeHko Makcum AHaTonbeBMY

OedcTerTened C 22.12.2023 n0 21.12.2024
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