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IosgscHuTeabHAA 3aIIMCKA

Paboyas mporpamma no (pu3rke Ha ypOBEHb OCHOBHOTO OOIIEro 00pazoBaHUs il 00yJarOIUXCs

7-9-x xmaccoB MOY " Ily3aumHckas cpenmHsis o0meoOpa3oBaTelibHAs IIKOJIa» pa3paboTaHa B

COOTBETCTBUU C TPEOOBAHUSAMU:

» OenepanpHoro 3akona oT 29.12.2012 Ne 273-03 «O6 obOpazoBanun B Poccwuiickoit

denepauuny;

* mpukaza Munnpocsemenuss oT 31.05.2021 No 287 «O6 yrtBepxkaeHUU GHeaepaTbHOTOo

ToCyaapCTBCHHOTO O6pa3OBaT€J'IBHOFO cTaHgapTa OCHOBHOT'O obmrero 06pa303aH1/151»;

* mnpukaza MunnpocsemieHuss ot 18.05.2023 Ne 370 «OO6 yrBepxkienuu GdenepaibHOMN

00pazoBaTesIbHON MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs»;

* mnpukaza MunnpocBemenuss ot 22.03.2021 Ne 115 «OO6 yrBepxaenun Ilopsiaka
OpraHM3allM W OCYIIECTBIEHUS O0O0pa30BaTE€IbHOM JESITETbHOCTH IO OCHOBHBIM
oOmreo0pa3oBaTebHBIM IIpOrpaMMaM — 0Opa30BaTeNIbHBIM IPOrpaMMaM HadajJbHOTO

00111eT0, OCHOBHOTO OOIIET0 U CPEeTHEro 00IIeTo 00pa3oBaHUs;
* KOHIICTIIIUY NP0 aBaHus YUeOHOTO npeaMera «Dusukay;

« CIT 2.4.3648-20 «CaHuTapHO-3MUIEMUOJIOTHIECKHE TpeOOBaHUS K OpraHU3allusIM
BOCITUTaHUS U OOy4eHHSs, OT/AbIXa U O3/I0POBJICHUS ACTEH U MOJIOJEKU», YTBEPKIACHHBIX

MTOCTAHOBJICHUEM TJIABHOTO caHUTAapHOTO Bpada oT 28.09.2020 Ne 28;

* CanlluH 1.2.3685-21 «l'urnennyeckue HOPMAaTHBBI M TpeOOBaHHS K OOECICUEHUIO
O0e3omacHoCTH W (W) OE3BPEAHOCTH A 4YelloBeKa (PaKTOPOB Cpeabl OOUTaHUS»,

YTBEPIKJICHHBIX ITOCTAHOBIICHHEM TJIaBHOTO caHUTapHOTo Bpada ot 28.01.2021 Ne 2;

* y4eOHOTO IUTaHa OCHOBHOTO 0OIIero oOpa3oBaHMsI, YTBEPXKICHHOrO mpukazom MOVY "

[Ty3aunHckas cpefnsis oOieo0pazoBareabHas KOy |
* (QenepanpHOil paboueil mporpaMmbl 0 yueOHOMY npeaMeTy «DPu3nKay.

Pabouyas nporpamma opHeHTHpPOBaHA Ha IeJIeBble IPUOPUTETHI, chOpMyIMpPOBaHHbIE B (ellepatbHOM
pabouell mporpamMMe BocHHMTaHUs U B paboueilt mporpamMe Bocnutanuss MOV " Ilyzaumnckas

cpenHsis oOeo0pa3oBaTenbHast KO

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOrO o00mIero oOpa3oBaHHMs COCTaBJieHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHMH K pe3ylnbTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBatenbHON mporpammsl, npeacrasieHHbx B @I'OC 00O, a takxke ¢ yueroMm ¢enepaabHON

pa60qe171 nporpaMMbl BOCIIUTAaHUA U KOHL[GHI_II/II/I pernoaaBaHuA y‘IC6HOI‘ O nMpeamMceTa «DU3uKay.



Conepxanue mnporpaMMbel 1o (U3MKE HAMpaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYaIOIIMXCS M OPraHM3alui0 M3ydyeHHs (PU3MKH Ha JEATEIbHOCTHOW ocHOBe. B
nporpamMme 1o (PM3KMKe YIUTHIBAIOTCS BO3ZMOXKHOCTH y4eOHOTO MpeAMeTa B peau3alu TpeOoBaHUN
OI'OC OOO k nuaHUpyeMbIM JMYHOCTHBIM M METANPEAMETHBIM pe3yJabTaTaM OOYydeHHs, a TaKxkKe
MEXIPEIMETHBIE CBSA3H €CTECTBEHHO-HAYyYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHUsl.

[Iporpamma mo ¢u3uKe ycTaHABIMBACT paclpelesieHne yueOHOTO MaTepuana 1o rojaM oOydeHus
(mo kJaccam), nmpeaJiaraeT NPUMEPHYIO M0CIEI0BaTEIbHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTHUKE

Pa3BUTHS MIPEAMETHOTO COJIEPIKAHMS M YUETE€ BO3PACTHBIX OCOOEHHOCTEH 00yUYaromuxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa C LEIbI0 OKa3aHHUS METOJAWYECKON IMOMOIIM YYUTENI0 B

co37aHuU paboyel IporpaMMBbl 10 y4eOHOMY MpEeIMETY.

®u3nka ABIAETCS CUCTEMOOOPA3yIOIIMM Il €CTECTBEHHO-HAYYHBIX Y4E€OHBIX IPEIMETOB,
MIOCKOJIbKY (DM3MUECKHe 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB M SIBJICHHUI, H3y4yaeMbIX XHUMHEH,
Oouosorueit, actpoHoMued U Qu3nyeckol reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IPEI0CTaBIIAeT Hanbosee sicHble 00pa3iibl MPUMEHEHHS HAyYHOTO METO/1a MO3HAHUS,

TO €CTh CIoco0a MOJIy4eHHsI TOCTOBEPHBIX 3HAHHUI O MHUPE.

OnHa W3 TIIaBHBIX 3a7ad (PU3UUECKOro oOpa3oBaHMs B CTPYKType oOImiero oOpa3oBaHHsl COCTOUT B

(hopMHUpPOBaHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH M UHTEpeca K HayKe y 00y4Jaromuxcsl.

N3yuenue pusuku Ha 6a30BOM YpOBHE MpEATNOaraeT OBjlIaJIeHUE CIECTYIONMMU KOMIIETEHTHOCTSIMH,

XapaKTCpU3yIOIUMHU €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTD!:
¢* HAY4YHO O0OBACHATH SIBJICHUSA,
¢ OILCHHMBATb U IIOHUMATb 0COOEHHOCTHU HAayY4YHOTI'O UCCIICAOBAHUAA,

®* HHTCPHPETUPOBATH AJAHHBIC W HCIIOJIB30BaTh HAYYHBIC OOKA3aTCIbCTBA JIA IMOJYUYCHUA

BBIBOJIOB.

Ienn m3yuyenus Gu3MKM Ha YpOBHE OCHOBHOTO 00lero odpa3oBaHusi omnpejeseHsl B KoHuenuu
npernojaBaHus yyebHoro mnpenmera «®usnka» B 00pa3oBaTesbHBIX OpraHuzanusx Poccuiickoit
denepanyy, pealn3ylONMX OCHOBHbIE 00me00pa3oBaTeNbHbIE MPOTPaMMBbl, YTBEP:KJIECHHOMN
pemenneM Kosternn MunucreperBa mnpoceuienuss Poccuiickoit ®deaepauuu (mpotokon ot 3

nexadps 2019 rona Ne [TK4BH).
Hean usyyenus Ppu3nKu:

* puOOpeTeHne MHTEepeca M CTPEMIICHHs 00YJalolUXCsl K HAyYHOMY M3YYEHHIO MPUPO/IBI,

PAa3BUTUC UX UHTCIUICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCTCI>1;



* pa3BUTHE TMPEACTABIEHUA O HAYYHOM METOAE TMO3HAaHUA H  (QOpPMUPOBAHUE

HCCICA0BATCIILCKOrO OTHOMICHHUA K OKPYKAIOIIUM SABJICHUAM ;

* (opMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa H3Y4E€HUS OCHOB CTPOCHUS

Matepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DU3HKH;

* (opMupoBaHHE MPENCTABICHUH O PO (PU3KUKH [T PAa3BUTHS APYTUX €CTECTBEHHBIX HAYK,

TEXHUKHU U TCXHOHOFHﬁ;

* pa3BUTHE NPEICTABICHUI O BO3MOXKHBIX cepax Oyaymiel mpodeccnoHambHOR
JEeSITEIbHOCTH, CBSI3aHHOMN C (PU3UKOM, MOATOTOBKA K JaIbHENWIIEMY 00YUYEHHUIO B 3TOM

HaIpaBJICHUH.

JloCcTIKeHHEe 3TUX TIeJIeH MpOoTpaMMBbI IO (PU3MKE Ha YPOBHE OCHOBHOTO 00IIIEr0 00pa3oBaHus

obecrieynBaeTCs PCIICHUEM CIICAYIOIUX 3aJ4a4.:

* npuoOpeTeHne 3HaHUN O TUCKPETHOM CTPOEHHHM BEIECTBA, O MEXaHUYECKUX, TETJIOBBIX,

OJICKTPUYCCKUX, MAHUTHBIX Y KBAHTOBBIX ABJICHUAX

* npuoOpeTeHre yMEHU! ONHMCHIBATh U OOBICHATH (PU3HUECKUE SBJICHUS C UCIIOJIb30BAHUEM

MOJIYY€HHBIX 3HAHUI;

®* OCBOCHHEC MCTOJOB PCUICHUA HpOCTeI;'IIHI/IX PACUCTHBIX 3a4a4 C UCITIOJIb30BAHUEM

(buznueckux MoJenel, TBOPYECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

* pa3BUTHE YMEHUI HaOJIOIaTh IPUPOJIHBIE SBJICHUS U BBIIIOJIHATH OIBITHI, JJAOOpATOPHBIE
paboThl U AKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCTIOIB30BAHUEM U3MEPUTETHHBIX

puOOpPOB;

* OCBOEHHE NPUEMOB paboThI ¢ HHGOpMaIUeil PU3NIECKOTO COAepKaHUS, BKIIIOUas
MH(OPMALIHUIO O COBPEMEHHBIX JOCTHKEHUSX (DU3UKH, aHATIN3 U KPUTHYECKOE OLIEHUBAHUE

nHpopMaluu;

* 3HAKOMCTBO co c(hepamu npodeccHoHaANbHON AeATeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM, U

COBPCMCHHBIMHA TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHIKCHUAX (bH3H‘ICCKOﬁ HayKH.

Ha uzyuenue ¢uzuku (6a30Bblii ypOBEHB) Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus OTBOIUTCS
238 vacoB: B 7-M KkJacce — 68 yacoB (2 Jaca B Hezeno), B 8-M Kiacce — 68 yacoB (2 yaca B HEJIENIO),

B 9-M kitacce — 102 yaca (3 vaca B He/IeTIO).

IIpenyiaraemslii B mporpaMme no (pu3MKe nepedeHs J1abopaTopHbIX padoT U OMBITOB HOCUT
PEKOMEHAaTEeNbHBIIN XapakTep, YUuTelb AejaeT BbIOOp MpoBeaeHUs J1a00paTOPHBIX paboT U OIBITOB
C YU4ETOM MHAWBUIYAIBHBIX 0COOCHHOCTEH 00yJaromuxcs, ClMCKa SKCIIEPUMEHTAIBHBIX 33/1aHUM,

npeajiaracMaixX B paMKax OCHOBHOT'O TOCYAAapCTBEHHOI'O DK3aMCHaA 110 (I)I/I3I/IKG.



IIpoepamma Kypca npedycmampusaem 6biNOJHeHUe AAO0PAMOPHLIX pabom U IKCHEPUMEHMO8 C

ucnonvzosanuem obopyoosanus « Touku Pocmay.

Hugposaa nabopamopus RELEON yuenuueckaa (¢puszuxa) o0ecrieunBaceT BBIOJTHEHUE

HKCIIEPUMEHTOB TI0 TEMaM Kypca (PU3HKH :
BecnpoBOTHOWMYIBTUIATYHK C 6-F0 BCTPOCHHBIMH JTATYUKAMHU:
udposoii narunk temneparypsi (-40+165C)
udposoii qatunk adcomrotaoro nasienus (0...700kI1a)

Hatunk marautHoro noJjis (-100...+100 mTn)
Hatuuk Hanpsokenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B)
Hatuuk Toka (-1...+1A)
JaTtunk akcenepomeTtp (£2 g; +4 g; £8 g)

Otnenbabie ycTporictBa: USB ocmwmiorpad (2 kanmama, +/-100B)  Akceccyapsi:Kadenr USB
COCIMHUTENIbHBIN, 3apsaHoe ycTpoilctBo ¢ kabenem miniUSB, USB amantep Bluetooth 4.1

LowEnergy, KOHCTPYKTOP JUIsl IPOBEIECHHUS SKCIIEPUMEHTOB.

JIJig peanm3anuy mporpaMMBbl HCITOJIB3YIOTCS YACOHUKH, JOMYIIICHHBIC K UCIIOJB30BAHUIO TIPH
pealn3aii IMEIONUX TOCYIaPCTBECHHYIO aKKPEIUTAII0 00Pa30BaTeIbHBIX MPOrpaMM HAYaTbHOTO
00111eT0, OCHOBHOTO OOIIET0, CPEIHEro 00IIero 00pa30BaHus OpraHU3aAUSIMH, OCYIIESCTBIISIONINMHA

00pa3zoBaTeNbHYIO JEATENHHOCTH, MpukazoM Munmnpocsemenus ot 21.09.2022 Ne 858:

» @usuka: 7-i kiacc: 6a30BbIl YpOBEHb: yueOHUK, 7 kinacce/ [lepeimkun .M., iBanoB A.U.,

AxnmnonepHoe obmectBo «M3narenscTBo "[IpocBemienue»;

» @usmka: 8-if Kimacc: 6a30BbIN YpOBEHb: YUeOHHK, 8 kinacc/ [leppimkuna M. M., liBanoB A.

., AkuronepHoe obmiectBo «M3marensctBo "IIpocBemenney;

» ®usuka: 9-i knacc: 0a30BbIi ypoBeHb: yuebHuk, 9 kinacce/ [leppimkun M. M., I'ythuk E.
M., UBanoB A. U., IletpoBa M. A., AkuimonepHoe o01iecTBo «M3aarenbcTBo

"IIpocBenienue"».

QHGKTpOHHLIC O6pa3OBaTeJIBHBIe PECYpPChI, AONMYHICHHBIC K UCIIOJIb30BAHUIO ITPU peajin3aliuu
HMCIOIIUX I'OCYAAPCTBCHHYIO AKKPECANTAIUIO O6pa3OBaTeJ'H:>HLIX mporpaMm Ha4aJIbHOT'O 061].161"0,

OCHOBHOTO 00111er0, cpeiHero oouiero oopa3oBanus npukazoM MunnpocsemeHus ot 04.10.2023 Ne
738:

* @usuka, 7 kiacc, PI'AOY [I10 «Axanemust Munnpocsemenust Poccuny;
* ®usuka, 8 kinacc, PI'’AOY JI1O «Akanemusst Munnpocemenus Poccuny;

* @usuka, 9 kiacc, PI'AOY JI1O «Akanemus Munnpocsemenus Poccun.



Coaeprxkanue yueOHOr 0 nmpeamMera.

7 KJIACC

Pazjnen 1. ®usuka u e€ poJib B NO3HAHNH OKPY:KAKIEr0 MUPa.

®usuka — HayKa o npupoje. ABiaeHust npupoibl. PU3HYECKHUE SBICHUS: MEXAHUYECKHE, TEIJIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

duznyeckue BeNWYUHBI. V3Mmepenue ¢usndecknx BenmuuH. Dusmueckue npudopsl. [lorpemHocTs
n3MepeHu. MexlyHapoaHas CUCTEMa EANHUL.

Kak ¢usuka u npyrue ecTeCTBEHHBbIE HAyKHM HW3Yy4aloT Mpuponay. EcTecTBeHHOHAy4YHBIM METO[
MO3HaHUs: HAOII0JEHNEe, TOCTAaHOBKA HAyYHOTO BOIPOCA, BBIJBMKEHUE TUIIOTE3, SKCIEPUMEHT I10
MPOBEPKE THUIMOTE3, OOBsICHEeHHWE HabmomaeMoro sBieHus. OnucaHue (U3NUECKUX SBJICHUNA C
ITOMOIIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHI/I‘—IeCKI/Ie, TCIIJIOBBIC, DJICKTPUUCCKUE, MAarHUTHBIC, CBETOBLIC SIBJICHH.

2. ®usnueckre Tpubopsl U MpoLeAypa NPSMbIX U3MEPEHHI aHaJIOTOBBIM U [IU(PPOBBIM PUOOPOM.

Jlabopamopnwie pabomel u onvimel.

1. Onpenenenue LEHbI IeICHUS UIKaIbl U3MEPUTEIHLHOTO MPUdopa.

2. 3mepeHune paccTOSTHUM.

3. U3mepenne 00bEMa KUAKOCTU U TBEPIOTO TeEA.

4. OnpeneneHue pa3MepoB MAJIbIX TEI.

5. U3mepenue TeMrieparypbl Mpy MOMOIIM KUAKOCTHOTO TEPMOMETPA U JaTUMKA TEMIIEPATYPHI.

6. HpOBeI[eHI/Ie HCCIICA0BAaHUA II0 IIPOBCPKE THUIIOTE3bI: AAJIBHOCTH noaéra mapuka, IIym€HHOI'O

T'OPHU30OHTAJIBHO, TCM 60J'IBH_IC, yeM OO0JIbIIIE BBHICOTA ITyCKa.

Jlemoncmpayuu

Ananorosbie 1 TUPPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIC TATYHKH.
Hudporoii garuuk Temmneparypsl (-40+165C)

Pasnean 2. IlepBoHavanbHbIe CBeJIeHUSI 0 CTPOCHNH BelleCTBA.
CrpoeHue BemiecTBa: aToMbl U MOJIEKYJBI, UX pa3Mepbl. ONbIThL, JOKa3bIBAIOIIME TUCKPETHOE

CTPOCHHUC BCUICCTBA.

I[BI/I)KCHI/IC qacTull BE€IICCTBA. CBs3b CKOPOCTHU ABUKCHUSA YaCTHUI] C TeMnepaTypoﬁ. EpOYHOBCKOC

JABHXKXCHHC, I[I/I(I)(byi’»l/l}l. BzauMoaeiicTBue 4acTuIl BEIIECTBA: MPUTAKCHUEC U OTTAJIKUBAHUC.



ArperatHble COCTOSTHUS BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH U TBEPABIX (KPUCTATUIMUECKHUX) TEJI.

B3anmocBs3b MEXY CBOMCTBaAMU BEIIECTB B PA3HBIX

arperaTHblX COCTOAHUAX W HX ATOMHOMOJICKYJIAPHBIM CTPOCHUCM. OcobeHHOCTH arperaTHbIxX

COCTOSIHUU BOJIBI.

Jemoncmpayuu.

1. HaGirroienne OpOyHOBCKOTO JIBHKEHUSI.
2. Habmronenue muddysun.

3. Ha6J'IIOZ[CHI/I€ ﬂBHeHHﬁ, 06"I)$ICH$II-OHII/IXC$I MPUTSKCHUEM UJIU OTTAJIKMBAHWEM YaCTUIl BEIICCTBA.

Jlabopamopnuie pabomel u onvimel.

1. Orenka quaMeTpa aToMa METOJIOM PSAZIOB (C CToNb30BaHueEM doTorpaduit).
2. OnBITH IO HAOTIOZICHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

Vuenuueckuii  sxcnepumenm, nabopamopuvie pabomer (€ MCHOJb30BAHHEM 000pPYI0BAHUS

«Touxu Pocra», nupposas a1adoparopus RELEON )
[udposoit qatunk Temmepatypsl (-40+165C).

Paznen 3. /IBu:keHue U B3anMoaeicTBHE TeJl.

Mexannueckoe aBrkeHHe. PaBHOMepHOe W HepaBHOMepHoe jaBmxkeHHe. CkopocTh. Cpenssis
CKOPOCTh IPU HEPABHOMEPHOM JIBIKEHUU. PacuéT myTu u BpeMeHUu IBUKEHUSI.

SIBnenune uHepuuu. 3aKOH WHEpUUU. B3aumonelcTBuE Ted Kak MPUYMHA HM3MEHEHHSI CKOPOCTH
IBUKEHHsST Tel. Macca Kak mepa uMHepTHOCTH Tena. [ImoTtHocTh BemectBa. CBsi3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHHULIe 00bEMA BelllecTBa.

Cuna Kak xapakTepHuCcTHKa B3auMojieicTBus Tesl. Cuiia ynpyroctu U 3akoH ['yka. 3mepenue cuibl ¢
MIOMOIIIBIO TUHAMOMeETpa. fIBleHHEe TATOTEHUsS U cuia TskecTu. Cuila TSKECTH Ha JIPYTUX IJIaHeTax.
Bec tena. HeBecomocth. CiioKeHHE CHUII, HAlpaBJIECHHBIX 10 OJHOW MpsMoil. PaBHOAeicTByromas
cun. Cuna TpeHus. TpeHue CKOJIbKEHUs U TpeHue NoKosl. TpeHue B pupoie U TEXHUKE.
Jemoncmpayuu.

1. HabOnrogeHne MeXaHUUECKOro IBM)KEHUS Tela.

2. 3mepeHue cCKOpoCTH MPSIMOJIMHEHHOTO ABHKEHUS.

3. HabGmronieHue siBeHUS MHEPIIHHL.

4. HaGmronenue N3MEeHEHUsI CKOPOCTH MPH B3aUMOJICHCTBUU Tell.

5. CpaBHCHI/IC Macc 10 B3aUMOASUCTBHUIO TEI.



6. CroxeHue cuil, HalpaBJIEHHbBIX 110 OJJHON MPSIMOM.

Jlabopamopusie pabomot u onvimeul.
1. Onpenenenre CKOPOCTH PABHOMEPHOTO IBMKECHUS (IIIApUKa B )KUAKOCTH, MOJIEIIN AIEKTPUIECKOTO

ABTOMOOWIS U TaK Jajiee).

2. OnpeneneHne CpeaHel CKOPOCTH CKOIBKEHHsI OpyCKa WIIM IapUKa 110 HAKJIOHHOW TUIOCKOCTH.

3. OnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDKeHUs (Aepopmanuu) MPYXKUHBI OT

MIPUIIOKEHHOMN CHUIIBI.

5. OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIbKEHHUS OT Beca Teja M XapakTepa

COIIPHUKACAIOLINXCS TOBEPXHOCTEN.

Vuenuueckuit sxcnepumenm, nabopamopmnvle pabomer (¢ MCNOJIL30BAHHEM 000pPYI0BAHMS

«Touxku Pocra», nudposasn jsadoparopuss RELEON)
Jlatumk akcenaepometp (£2 g; +4 g; +8 g);
JlaTauk yCHITUsl, TaTIUK PACCTOSHUSI.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

Jasnenune. CiocoObl yMEHBIIICHUS U YBEIUYCHUS JaBjicHUs. /aBneHne raza. 3aBUCUMOCTD JIaBJICHUS
raza or o0OnéMma, Temmneparypsl. llepenaya naBieHus TBEPABIMH TEIaMH, KUIKOCTIMU M Ta3aMH.
3akon Ilackams. IlHeBMaTWueckwe MamIWHBL 3aBUCUMOCTH JABJICHHUS JKUJIKOCTA OT TIIyOWHBI.
I'uapocraTuyeckuii napagokc. CooOmiaronuecs cocypl. [ napaBirmdeckue MeXaHu3MBbl.

AtMocdepa 3emnn u atmocdepHoe aaBieHHe. [IpudMHBI CylmecTBOBaHUS BO3AYINTHON 0O00JIOYKH
3emmu. OnbiT Toppuuennmu. M3mepenue armochepHOro maBiieHHS. 3aBUCHMOCTh aTMOC(EpPHOTO
JABJICHUS OT BBICOTHI HaJl YpoBHEM Mops. [Ipubops 1 u3MepeHus aTMoc(hepHOTo JaBICHUS.
JleiicTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE B HHUX Tello. BriTankuBaromias (apXxumenoBa) cuia.
3akoH Apxumena. [InaBanue ten. BozgyxomnnaBanue.

Hemoncmpauuu.

1. 3aBuCHUMOCTD 1aBJIeHUS Ta3a OT TEMIIEPATYPBI.

2. Ilepenaya naBIeHUS )KUIKOCTBIO U Fa30M.

3. CooOmiaroriuecst COCy/Ibl.

4. I'mppaBanueckuii mpecc.

5. IlposiBiieHue neicTBUs aTMOC(EPHOTO IaBICHHUS.

6. 3aBHCUMOCTH BBITAJIKUBAIOMIEH CHJIBI OT 00BéMa HOPpy)KéHHOfI JacTu TCJIa M IIJIOTHOCTH

KHUAKOCTH.

7. PaBEeHCTBO BBITAIKMBAIOLIEH CHUJIBI BECY BHITECHEHHOM KUJKOCTH.



8. YcnoBue miaBaHUS Tel. IIABaHWE WU MOrpy>XCHUC TCJI B 3aBUCHUMOCTH OT COOTHOLICHUA

IUJIOTHOCTEHN TEJIA U JKUIKOCTH.

Jlabopamopusie pabomot u onvimul.

1. MccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOM B AKHUJIKOCTb YaCTH TEJIA.
2. OnpeseneHune BbITAIKUBAIOLIEH CUIIbL, IEMCTBYIOLIEH Ha TEJIO, HOIPYKEHHOE B )KUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CHIIBI, IEHCTBYIOIICH Ha TEJIO B KUJIKOCTH, OT MaCChI
Tena.
4. OrnbIThl, IEMOHCTPHUPYIOIIUE 3aBUCHMOCTH BBITAIKUBAIOIICH CHIIBI, JCUCTBYIOIIEH Ha TEJO B

KHUIKOCTH, OT 00BéMa HOFp}’)KéHHOI\/'I B XUJKOCTBb 4aCTH TC€Jia U OT IIJIOTHOCTH KHUIAKOCTH.

5.KoncTpynpoBanue apeoMerpa WIM  KOHCTPYMPOBAHME JIOAKM W omIpeneneHue  eé

Irpy30N0AbEMHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsl ( ¢ HCHOJb30BAHMEM 000pPYAOBAHMA

«Touxku Pocra», uupposas jadoparopus RELEON)
[udposoii qatunk Temneparypsl (-40+165C);
Hudposoii natunk adbcomornoro nasieHus (0...700xI1a) .

Pa3zpnen 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanudeckast pabota. MOIIIHOCTE.

[Ipocthie MexaHM3MBI: pblyar, OJOK, HakKJIOHHas IUIOCKOCTh. [IpaBmio paBHOBecHs pblyara.
[IpumeHeHnue npaBuiia paBHOBECHS pblyara K Oyoky. «3o0sioToe npaBuiio» mexanuku. KIIJ{ mpocTbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannyeckasi sHeprus. KuHeTnueckas u moTeHIManbHas sHeprus. llpeBpaieHue ogHOro BUAa
MEXaHUYECKOM HEepPruu B qpyroil. 3aKk0OH COXpaHEHHs SHEPTUU B MEXaHUKE.

Hemoncmpauuu.

1. ITpuMepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnuwie pabomuel u onvimel.
1. Ompenenennie pabOThl CHIBI TPEHHS MPH PABHOMEPHOM JBWKEHHH Tela MO TOPU30HTAIBHOU

MTOBEPXHOCTH.
2. VccnenoBanue ycilloBUH paBHOBECHS pblyara.
3. Usmepenne KII/l HaKIIOHHOM TIOCKOCTH.

4, I/I3y‘{CHI/IC 3daKOHa COXpaHCHUA MEXaHHU4YeCKOI OHCPIruu.



Vuenuueckuii sxcnepumenm, nabopamophvie pabomsi ( € UCNOJb30BAHUEM O000pPYI0BaAHUS

«Touku Pocray, nndposas 1agoparopuss RELEON)
Jatuuk akceixepomerp (£2 g; +4 g; £8 q);

I[aT‘II/IK YCUiind, JaTYUK PpaCCTOSHUS.



8 KUIIACC
Pazgen 1. TenjioBble sIBJICHHUS.
OcHOBHBIE OJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOM TEOPUU CTPOCHUSI BellecTBa. Macca u pa3mepbl
aTOMOB M MOJIeKYJ. OMbIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHOKMHETUYECKOM
TEOpHH.
Monenu TBEPIOTO, )KUIKOIO U Ta3000pa3HOro cocTosiHu BenjecTBa. Kpucrannuueckue U aMmopQHbie
tena. OObsCHEHUE CBOMCTB T'a30B, )KUIKOCTEH M TBEP/BIX TSI HA OCHOBE MOJIOKCHUN MOJICKYIISPHO -
KHHETH4eCcKo# Teopuu. CMauynBaHue U KaMWUIAPHBIC sIBJICHUS. TemioBoe paciiupeHue u ckaTue.
Temmnepatypa. CBsizb TeMmepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBMKEHUS 4YacTHIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHMsI BHYTPEHHEHM SHEPTUM: TEIJIonepeaaya u coBepiieHne padotsl. Buabt
TEIUTOTIEPEIauM: TEIIONPOBOAHOCTh, KOHBEKITUS, N3TTyUeHHE.
KonuuecTBo TemmoTel. YaenbHas TEIIOEMKOCTh BelIeCTBA. TErIooOMEH M TEIJIOBOE pPaBHOBECHE.
VYpaBHeHue TerioBoro Oananca. [lmaBieHne u oTBepIeBaHNE KPUCTAIUTMYECKUX BEIIECTB. Y IebHas
tertoTa TiaBieHus. [lapooOpasoBanue u koHAeHcanus. Vcnapenne. Kunenue. YaenbHast Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyPhl KUTIEHUS OT aTMOC(EPHOTO TaBJICHUS.
BrnaxnocTs Bo3ayxa.
DHeprus TOIMBA. Y IeIbHasl TEMJI0Ta CTOPaHUSL.
[Tpunnumer padotsl TeroBbix nsurareneit KIIJ temoBoro asurarens. TermoBble ABUTATENd U
3al[uTa OKPYKarolel Cpeibl.
3aKOH COXpaHEHHMS U MPEBPAILICHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.
Jemoncmpayuu.

1. HabmroeHne GpOyHOBCKOTO JIBHDKCHHS.

2. Habmonenue muddysum.

3. HaGmronienue siBJICHUI cCMauuBaHUS U KalTWJUTSIPHBIX SIBJICHUH.
4. HaOmroieHHEe TEIJIOBOTO PACIIUPEHUS TEJL.

5. I3meHeHune naBiaeHus ra3a npu Uu3MEeHEHUH 00bEMa M HarpeBaHWU WJIM OXJIAXKICHUU.
6. [IpaBuia uaMepeHus TeMIeparypsl.

7. Buael Terionepegavu.

8. Oxnak/ieHue Mpy COBEPIICHUH PabOTHI.

9. HarpeBanue nipu coBepiieHHH paboThl BHEIITHUMH CHUJIAMH.
10. CpaBHEeHHE TEMIOEMKOCTEN Pa3INYHbIX BELIECTB.

11. HaGmronenue KuIeHus.

12. HabmrofieHre moCTOSIHCTBA TEMIIEPATYPhI TIPH MJIaBICHUH.

13. Moenu TEIOBBIX IBUTATENEH.



Jlabopamopusvie pabomot u onvimul.

1. OnbITHI IO 0OHAPY)KCHUIO NEHCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSKEHUS.
2. OnbITHI IO BBIPALTMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM UJIM caxapa.
3. OnbITHI O HAOIIOACHHUIO TEIJIOBOTO PACUIUPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEII.

4. Onpenenenue JaBicHUs BO3IyXa B Oa/NIOHE HITPHUIIA.
5. OHI)ITI)I, ACMOHCTPUPYIOIIUC 3aBUCUMOCTDL AaBJICHHA BO3AyXa OT €ro o0béma u Harp€BaHusi HJIU

OXJIAXKJICHHUA.

6. IIpoBepka runoTes3sl JUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUUECKON

TpyOKe OT TeMIIEpaTypHl.

7. HabmioneHne M3MEHEHUs BHYTPEHHEM SHEpruu Tejaa B pe3yibTaTe TeIionepenadyd u padoThl

BHEIIHUX CHIL.
8. UccnenoBanue sSBICHUS TEIJIOOOMEHA ITPH CMEIIUBAHUM XOJIOTHOM M TOPSIYEH BOIBI.

9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJONW NpHU TEIIOOOMEHE C HarpeThiM

MECTAINTNYCCKUM III/IJ'II/IHJIPOM.

10. Onpenenenue yneabHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca uCnapeHus.

12. OnpeneneHne OTHOCUTEILHOM BIAXKHOCTH BO3yXa.

13. Onpenenenune yeabHON TEMIOTHI IUIABICHUS JIbJA.

Yuenuueckuui sxcnepumenm, nabopamophvie pabomwvl ( € HCHOJB30BAHHEM 000PYI0BAHMS

«Touxkm Pocra», nudposas nadoparopuss RELEON:
[udposoii qarumk temmnepatypsl (-40+165C).

Pazjnen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHHSI.

Onektpuzanus Tell. J[Ba poaa 3JIEKTpUUYECKHX 3apsAaoB. BzawmojelcTBHE 3apsOKCHHBIX Tel. 3aKOH
Kynona (3aBHCUMOCTB CHJIBI B3aMO/ICHCTBHS 3aPSKCHHBIX TEJl OT BEJIMYUHBI 3aPSIIOB U PACCTOSHUS
MEXIy TeJlaMu).

Onektpuueckoe Tmosie. Hampsok€HHOCTH  AnekTpudeckoro mois.  [IpuHIHMI — Cynepno3uiuu
ANEKTPUYECKHUX MOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsioB. DIEMEHTApHBIA JleKTpuueckuil 3apsan. CTpoeHHe aroma.
[TpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS DIIEKTPUIECKOTO 3aps/ia.

DNeKTpUUECKU TOK. YCIOBHS CYIIECTBOBAHHUS AIIEKTPUUYECKOTO TOKA. VMICTOUHWKHM TMOCTOSIHHOTO
ToKa. JIeHCTBUS 2NMEKTPUUECKOTO TOKa (TETIOBOE, XUMUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B

KHUAKOCTAX U ra3dax.



Onexrpuueckass nenb. Cuna Toka. DnekTpuueckoe HampspbkeHue. CONpOTHBIEHHE IPOBOJHUKA.
ViensHoe conpoTHBICHHE BemlecTBa. 3akoH Oma juig ydactka wenu. IlocienoBaTtenbHoe H
HapajuIeNIbHOE COSIUHEHUE IIPOBOAHUKOB.

Pabota W MOIIHOCTH 3JEKTPHUUECKOTO TOKa. 3akoH JDkoyns—JIeHma. DnekTpuueckue Lenu u

MOTPEOUTENN IEKTPUIECKOH sHeprun B ObITY. KOpoTKoe 3aMbIKaHHE.

TlocTosHHbIe MarHuThl. B3anMoaencTBE NOCTOSHHBIX MarHUTOB. MardHuTHoe IoJjie. MarauTHoe

moJie 3eEMJIM U €r0 3HAUECHUE IS KA3HU Ha 3EMIIE.

OmneiT Dpcrena. MarHuTHOE TOJIE AJIEKTPUIECKOTO TOKA. [IprMeHeHne 31eKTpOMarHiTOB B TEXHUKE.
JleficTBe€ MarHUTHOTO TIOJII HAa MPOBOJHHUK C TOKOM. OJIEKTPOJBHraTelh TMOCTOSHHOTO TOKAa.
Hcnonp3oBanue 31eKTpoABUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Onertel @apanes. SBneHue saekTpoMarHuTHOM wHAyKUuW. [IpaBuno Jlenma. DnexTporenepartop.
CriocoOpl MoTydeHUsl dIEKTPUUECKON SHEPTUH. INEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX MCTOYHUKAX
SHEPTUH.

Hemoncmpayuu.

1. Dnexrpuzanus Tei.

2. JIBa posa 2IEKTPUUYECKUX 3apsA0B U B3AMMOJICHCTBHE 3aPSKEHHBIX TEJI.
3. YCTpOMCTBO U AEHCTBUE IIEKTPOCKOIIA.

4. DnekTpocTaTuyecKasi MHIYKIIHS.

5. 3aKOH COXpaHEHHUS ANEKTPUUECKUX 3aPSAI0B.

. [IpOBOAHUKY U AUDIIEKTPUKH.

. MoaenvupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISL.

8. ICTOYHMKH MOCTOSIHHOTO TOKA.

9. JlecTBUS IIEKTPUUYECKOTO TOKA.

10. DnexTpruuecKkuid TOK B 5KUJIKOCTH.

11. I'a30BBIit pa3ps.

12. 3MepeHne cuiibl TOKa aMIepPMETPOM.

13. U3mepenue 31eKTpUuYeCcKOro HaNps>KeHNUs BOJIbTMETPOM.

14. PeoctaT 1 MarasuH COpOTUBIICHUH.

15. BzaumoaeiicTBrue MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOXXHOCTH pa3/ieNICHUs MOJIOCOB MarHUTa.
17. MoaenvupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

18. OmbIT Dpcreaa.

19. MarnuTHOE€ 1oJie TOKa. DJIEKTPOMAarHur.



20. [leficTBHE€ MarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.

21. DnexTpoaBUraTesb MOCTOSIHHOTO TOKA.

22. UccnenoBanue sIBJIICHUS 3JIEKTPOMArHUTHOM MHIYKIIUH.

23. OnsiTel Dapanes.

24. 3aBUCUMOCTD HaIPaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIIOBHI €ro BOZHUKHOBEHHUSI.

25. DeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuie pabomul u onvimol.

1. OneITEI IO Ha6J'IIO}16HI/IIO SJICKTPU3alUU TCII I/IHI[YKIH/ICfI " Ipr COITPUKOCHOBCHUH.

2. UccnenoBanue 1eHCTBUS AJIEKTPUUECKOTO MOJI HA IPOBOJIHUKH U JUDIEKTPUKH.

3. Coopka u npoBepka pabOThI MEKTPUUECKOMN IIEMU MTOCTOSTHHOTO TOKA.
4. VIaMepeHune u perylmupoBaHne CHIIBI TOKA.
5. U3mepenue u peryampoBaHue HapsHKEHUS.

6. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, HJIYIETO Yepe3 PEe3UCTOpP, OT COMPOTUBIICHHUS PE3UCTOPa

Y HapsDKEHUS Ha pE3UCTOpeE.

7. OHI)ITI)I, JACMOHCTPUPYIOIIUE 3aBUCUMOCTD JJICKTPHUYCCKOI'O0 COIMPOTHUBJICHUA IMPOBOAHHKA OT €TO

JJIMHBI, IUIOMAA IONIEPCYHOTO CECYCHUA U MaTCpHralia.

8. IlpoBepka mpaBWia CIOKEHHUS HANPSHKEHUH TPU TOCIENOBATEIIBHOM COEIWHEHUU JIBYX

PE3UCTOPOB.

9. IIpoBepka mpaBuiia AJis CUJIbI TOKA MIPH MMapaJlIeIbHOM COSMHEHUU PE3UCTOPOB.

10. Onpenenenre paboThHI AMEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. Onpenenenne MOLTHOCTH AIIEKTPUIECKOTO TOKA, BHIJCIIAEMON Ha PE3UCTOPE.

12. WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIIYILIETO Yepe3 JaMIIOUKY, OT HapsHKEHHs Ha HEl.
13. Onpenenenune KIIJl narpeBarens.

14. ViccnenoBanrne MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MarHUTOB.

15. VI3yyeHre MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MPHU UX 0OBEAUMHEHUHU U Pa3JICIICHUN.
16. UccnenoBanue AEMCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJNKY.

17. OHLITBI, ACMOHCTPUPYIOIINC 3aBUCUMOCTL CHJIbL B3aUMOJCUCTBHUS KaTyIIKH ¢ TOKOM W MarHuTa

OT CHJIbI TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.
18. I/I3yquI/Ie JEHCTBUS MarHUTHOTO IIOJIS Ha MIPOBOAHUK C TOKOM.
19. KOHCprHpOBaHI/Ie " U3YUYCHUC paGOTLI QJICKTPO ABUTATCIIA.

20. U3mepenue KIIJ[ anekTpoaBUraTenbHON YCTAaHOBKHU.



21. OnbITEI O HUCCIICAOBAHUIO SABJICHUSA 3H€KTpOMaFHI/ITHOﬁ HWHAYKIUU: UCCICAOBAHUC M3MCEHEHUM

SHAYCHHUA U HAITPABJICHUA WHAYKIIMOHHOT'O TOKA.

Vuenuueckuii  sxcnepumenm, nabopamopuvie pabomer (¢ HMCIOIb30BAHHEM 000pPYI0BAHUSA

«Touku Pocray, nudposasi nagoparopusi RELEON):
HNaruuk Hanpsokerus (-2...+2B; -5...+5B; -10...+10B; -15...+15B);

Hatuuk Toka (-1...+1A).



9 KIIACC

Pa3zgen 1. Mexanndeckue siBJICHHUS.

Mexannyeckoe aBWeHue. MarepuanbHas Touka. Cucrema otTcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO  JBIWKEHUs. PaBHOMepHoe mpsMoiuHEHoe nBwkeHue. HepaBHomepHOe
npsiMoTMHEHOE IBIKeHue. CpeqHsis U MTHOBEHHAs CKOPOCTh TeJla MTPU HEPABHOMEPHOM JIBUKEHUU.
VYckopenue. PaBHoyckopeHHOE npsiMouHeHOe aBmkeHne. CBoOoiHoe najenue. OnbITel [anmmies.
PaBHOMepHOE nBHKEHHE MO OKpyxkHOCTU. [lepuon m wactora oOpamienus. JluneitHass u yriosas
ckopocTH. LleHTpocTpeMUuTeabHOE YCKOPEHHUE.

Ilepeiit 3axkoH HerotoHa. Bropoit 3akoH Herorona. Tpermit 3akoH Herotona. IlpuHnmn
CYIEPIO3UINH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cua TpeHusl: cuia TPeHHS CKOJBKEHUs, CUJIa TPEHUS TTOKOs, IPYyTrue
BHJIBI TPCHHUSI.

Cuna TsKECTM W 3aKOH BCEMHUPHOTO TATOTEHUs. YCKOpeHHe CBOOOJHOrO majaeHus. J[BmwxeHue
wianeT Bokpyr Cousnna. IlepBas kocMudeckast ckopocTb. HeBecoMoCTh U meperpy3ki.

PaBHOBecne wmatepuanbHOW TOuYkH. AOCONMIOTHO TBEPAOE Teno. PaBHOBecume TBEpAOTO TeEna ¢
3aKpEIUIEHHOM OCBIO BpaleHus.. MOMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec tena. U3menenue umnyinbca. IMnynbe cuibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE

IBIDKEHHE.

Mexannyeckasi paboTa U MOIIHOCTb. PaGoTa cui TsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPIUH U
paboTtel. [loTeHnnanbHas >Heprus Teia, MOJHATOTO HaJ MOBEPXHOCThIO 3emud. I[loTeHnumanbHas

SHeprus cxaroil npyxunsl. Kunerndeckas sHeprusi.

Jemoncmpayuu.

1. Ha6J'IIOI[eHI/Ie MCXaHNYCCKOI'o ABMXKCHUA TEJIa OTHOCUTCIIBHO PAa3HBIX TEII OTCuUéTa.

2. CpaBHeHI/Ie HYTCI;'I u TpaeKTopHﬁ JABUXKCHUSA OOHOI'O M TOI'O KE€ TEJIa OTHOCUTCIIBHO PA3HbIX TEII

OTCuéTa.

3. MI3mepeHue CKOpOCTU U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHUS.
4. VccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JABUKEHUS.

5. Habnronenue IBHKEHUS Tela 0 OKPYKHOCTH.

6. Ha6J’IIOI[CHI/IC MCXaHHUYCCKUX HBJIGHI/Iﬁ, IMPOUCXOIAIIUX B CUCTEMC otcuéra «Tenexka» npu eé

PaBHOMEPHOM U YCKOPCHHOM JABUKCHHUUN OTHOCUTCIIBHO kaOMHETa (I)I/ISI/IKI/I.
7. 3aBUCHMOCTb YCKOPEHUA TCJIa OT MACChI TCJIa U I[eﬁCTBYIOHleﬁ Ha HCTO CHIJIBI.
8. Ha6JIIO,Z[eHI/IC PaBCHCTBA CUJI IIpU B3aMMOJACHCTBUHU Te]L

9. 3MeHeHHe Beca Tella Ipu YCKOPCHHOM JBUXKCHHUU.



10. [Tepenaua ummynbca Opu B3aUMOJICHCTBUM TEJI.

11. TIpeoOpa3zoBaHust SHEPTUN TIPU B3aUMOJCHCTBUH TE.

12. CoxpaHeHue UMITyJabCca pU HEYIPYTOM B3aUMO/ICHCTBUY.

13. CoxpaHeHne UMITyJIbCca MPH a0COIIOTHO YIIPYrOM B3aUMO/ICHCTBHH.
14. HaGmoenne peakTHBHOTO JBMKEHHUSL.

15. CoxpaneHne MeXaHHYECKOW YHEPTUU TPU CBOOOHOM I1aJICHUU.

16. CoxpaHeHne MEXaHUYECKOM 3HEPTUU IPU JBMXKEHUHU TeJa MO/ JEHCTBUEM MPYKUHBI.
Jlabopamopnwie pabomel u onvimel.
1. KoHcTpynpoBaHue TpakTa JjIsi pa3rOHa M JaJbHEUIIEro paBHOMEPHOTO JBI)KCHUS HIapUKa WA

TCIICKKH.

2. OmnpeneneHne cpeiHeld CKOPOCTU CKOJIBKEHUS OpycKa WM JBHIKEHHS IIapHKa [0 HAKIOHHOM

MJIOCKOCTH.
3. OmnpeneneHue yCKOpeHHs Tella IPU PaBHOYCKOPEHHOM JIBKEHUH 110 HAKIIOHHOM TIIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHKEHHU 0€3 HadajabHOU

CKOPOCTH.

5. TIpoBepka THUNOTE3bI: €CIAU MPU PABHOYCKOPECHHOM JBIDKEHWHU O€3 HadadbHON CKOPOCTH ITYTH

OTHOCSITCS KaK Psii HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE MPOMEKYTKH BPEMEHHU OJMHAKOBBI.
6. UccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMaJIbHOTO JaBJICHMUSL.

7. Onpenenenne kodhuIueHTa TPEHUS CKOJIbKEHHUS.

8. OnpexaeneHue KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOTHl CHIBI TPEHUSI MPU PABHOMEPHOM JBM)KEHHM TeJa 10 TOPU30HTAIbHOMN

ITOBCPXHOCTH.

10. Onpenenenue paboThI CHIIBI YIPYTOCTH MPHU MOIBEME IPy3a ¢ UCHOJIB30BaHUEM HEMOIBUKHOTO U
MOJIBIKHOTO OJIOKOB.

11. M3y4yeHue 3akOHA COXpAHEHHUs SHEPTUU.

Vuenuueckuii  sxcnepumenm, nabopamopuvie pabomor (¢ HMCHOJIb30BAHHEM 000PYI0BAHMS

«Touxu Pocra», nnpposas nadoparopuss RELEON :
Haruuk akcenepometp (£2 g; +4 g; +8 g);
JlaTuuK yCuiusi, TaTYUK PacCTOSHUS.

Pa3zgen 2. Mexannyeckue KoJ1e0aHus U BOJHBI.
KonebarenpHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUIA: MEPUOJI, YaCTOTa, aMILTUTYA.
Marematuueckuii W TPYKHUHHBI MasTHUKU. [IpeBpaiieHue »HHEpruM mpH KoJiedaTeaTbHOM

JABHKCHUMU.



3aryxaromue koyiebanus. BeiHykaeHHBIe KoJieOanus. Pezonanc. Mexannueckue BoJHbBL CBOICTBA
MexXaHW4YecKkuX BOJH. I[IpojosibHBIE M MONEpedHble BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€
pacnpocTtpaHeHuss. MeXxaHW4eCKue BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3Byk. [')poMKOCTh 3ByKa M BbICOTa ToOHA. OTpakeHue 3Byka. IHPpa3ByK U yIbTpa3BYyK.
Jemoncmpayuu.

1. Habnronenue koneOaHMiA TEJ MO IEHCTBHEM CHIIBI TSDKECTH U CHIIBI YIPYTOCTH.
2. Habmronenue koneOaHuii rpy3a Ha HUTH M Ha TIPYKHHE.

3. HaGnroneHue BEIHY)KJICHHBIX KOJICOAaHUN M pEe30HAHCA.

4. PacnipocTpaHeHH€e MPOJOIbHBIX U MTONEPEYHBIX BOJH (Ha MOJIENH).

5. HabGnroieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

6. AKYCTHYECKUI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1. OnpeneneHue 9acTOTHI U MEPHO/Ia KoJIeOaHUH MAaTEMAaTHIECKOTO MAasTHUKA.

2. OmnpezeneHue 4acTOThI U IEpUOAA KOJIeOaHU! PY>KUHHOTO MasiTHHUKA.

3. UccnenoBanue 3aBUCMMOCTHY NIEpH01a KoleOaHU MOIBEIEHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.
4. VccnenoBanue 3aBUCMMOCTH TIEPHOIa KOJICOAaHWH MPY>KMHHOTO MasiTHUKA OT MacChl rpy3a.

5. [IpoBepka HE3aBUCUMOCTH TIEpHo/ia KoieOaHuii rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a.

6. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH NEepUoa KoJieOaHUM MPYKUHHOTO MasiTHUKA OT Macchl

rpy3a u KECTKOCTH MPYKUHBIL.

7. U3mepeHune ycKOpeHHs CBOOOTHOTO MaJeHHUS.

Vuenuueckuit sxcnepumenm, nabopamoptoie pabomvi( ¢ HCHOJAb30BaHHEM 000pyaoBaHus «Touku
Pocra», uudposasi 1adoparopuss RELEON);
Jlatuuk akcenepometp (£2 g; +4 g; +8 g);

l[aTLII/IK ycuiiusd, JaTIuK paCcCTOSHUA.

Pa3nes 3. DiIeKTPOMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEeKTPOMarHUTHOE MoJje. DIEKTPOMarHuTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. Illkana
ANEKTPOMArHUTHBIX BOJH. lcnosib30BaHME AIEKTPOMAarHUTHBIX BOJH JUISI COTOBOM  CBSI3HU.
DnekTpoMarHuTHas nmpupoja csera. CKopocTh cBeTa. BoJIHOBBIE CBOICTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa QJICKTPOMATrHUTHBIX BOJIH.



2. BoyiHOBBIE CBOMCTBA CBETA.
Jlabopamopusvie pabomot u onvimul.

1. 3yueHne CBOMCTB AIIEKTPOMArHUTHBIX BOJIH C TOMOIIBbIO MOOMIIBHOTO TesedoHa.

Vuenuueckuii  sxcnepumenm, nabopamophvie pabomuvl (¢ HMCMOJb30BAHUEM O000PYI0BAHUS
«Touxu Pocra», nudposas jadoparopus RELEON)
HNaruuk Hanpsokenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B);

Haruauk Toka (-1...+1A) , OrnensHbIe yerpoiictBa: USB ociimmiorpad (2 kanaina, +/-100B) .

Pasnen 4. CBeToBbI€ SIBJICHUS.

JlyueBast monenb ceta. Mctounuku csera. IlpsiMonmHeliHOe pacnpocTpaHEHHE CBeTa. 3aTMEHHUS
Comnna u JIyasl. Otpaxxenue cBeta. [1nockoe 3epkao. 3aKoH OTpaKEHUs CBETA.

[Ipenomnenue cBeta. 3akoH TmpeloMiieHUs cBera. l[logHOe BHYTpPEHHEE OTpPaKEHHE CBeTa.
Hcnosnr30BaHMe TTOJIHOTO BHYTPCHHETO OTPAKCHUA B OIITUHYECKHUX CBETOBOAAX.

JIunza. Xon mydeit B nuH3e. OnTrdeckas cucreMa QoToarmapara, MUKpPOCKOIa U Telieckomna. [ a3
KaK ONTHYecKas cucreMa. ban3opykocTh U JalbHO30PKOCTb.

Paznoxxenne OGenoro cBera B crektp. OnbiTel HbtoToHa. CnokeHue CHEKTPalbHBIX LIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. ITpsiMonTMHEHOE pacpOCTPAHEHHUE CBETA.

2. OTpaxeHue cBerTa.

3. Ilony4yeHue n300pakeHUI B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
4. [IpenomieHue cBeTa.

5. OnTH4YecKu# CBETOBO/I.

6. Xon tydei B cobuparoieii JuH3e.

7. Xop nydeil B pacceuBarole JIUH3E.

8. [Nomyyenne n300paskeHU C MOMOIIBIO JTHH3.

9. Ilpunnumn aefictBust oToarapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Mogens riaza.

11. Paznoxxenue 6e10ro cBeTa B CIEKTP.

12. Tlony4yenne Genoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopuwvie pabomot u onvimol.

1. HccnegoBaHue 3aBUCUMOCTHU yriia OTpaXC€HHd CBETOBOTO Jiyda OT yIJjia MaJCHUs.

2. I/I3y‘{CHI/IC XapaKTCPUCTUK I/1306pa)KCHI/I$I npeaMeTa B IJIOCKOM 3€pKajie



3. HccnegoBannue 3aBUCHUMOCTH yriia mpeiaoMIICHUs CBCTOBOIO Jiyda OT yrjia MaaACHHA Ha TI'paHHUIIC

«BO3TyX—CTEKIION.

4. Tlonydenue n300paxeH ¢ MOMOIILIO0 COOUPAIOIIEH JIMH3HI.

5. Onpenencane (POKYCHOTO PACCTOSIHUS U ONTUYECKON CHITBI COOMPAIOIIEH JIMH3HI.
6. OmBITHI IO Pa3JI0KEHUIO OEJI0Tr0 CBETa B CIIEKTP.

7. ONBITH IO BOCHIPHUATHUIO IIBETA IPEAMETOB ITPH UX HAOIIOIEHUH Yepe3 IBETOBBIC (DUIBTPHI.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomsl (¢ HMCHOJIB30BAHUEM 000PYI0BAHUS

«Touku Pocray, nudposasi 1agoparopuss RELEON):
J[aT4uK pacCTOSTHUSL.

Pa3nen 5. KBanroBble siBjIeHUS.

OneiTel Pesepdopna u r1utanerapHas wmojenb atoMa. Mogens aroma bopa. HMcnyckanue wu
roryionieHue ceera atoMoM. KBaHTel. JInHeluaTeie ClIEKTPHI.

PanmnoaktuBHOCTh. Anbda, OeTa- W ramma-usnydeHus. CtpoeHue aTtomHoro siapa. HykioHHas
MOJIENb aTOMHOTO spa. M3oronsl. PannoaktuBHble npeBpamenus. [lepnoa nomypacnaga aTOMHBIX
snep.

SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsA0BOTO M MACCOBOTO YUCENI. DHEPIUs CBA3M ATOMHBIX
saep. CBsa3b Macchl M 3Hepruu. Peakuuu cunte3a u nenenus saep. Mcrounuku sHeprun ConHIA U

3BE3I.
Snepnas sHepreTuka. JledcTBUS paguoaKTUBHBIX U3TYYCHUN HA )KUBBIE OPTraHU3MBI.

Jemoncmpayuu.

1. CriexTphl U3JIy4€HUS U MOTJIOICHUS.

2. CrexTphl pa3IuyHbIX Ta30B.

3. CnexTp BOJOpOa.

4. HaGmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéryrka HOHU3UPYIOIUX U3TYYCHUN.

6. Peructpanus u3mydeHus: IpUpoOIHBIX MUHEPAJIOB U TPOJIYKTOB.
Jlabopamopuwvie pabomot u onvimol.

1. HabGnroieHue CIUTOMIHBIX M IMHEHYAThIX CIIEKTPOB U3ITyUEHHS.
2. UccnenoBanue TPEKOB: U3MEPEHUE SHEPTHU YACTHIIBI 10 TOPMO3HOMY IyTH (110 GoTorpadusim).

3. U3mepenne painoakTuBHOTO (hoHa.
IToBTOpPHTENBLHO-00001IAKOIINIH MOLYIb.
[ToBTOpUTENBEHO-0000MIIAIOMIMIT  MOY/Ib TMpelHA3HAuYeH Uil CUCTeMaTH3aluu M 0000LIeHHs

NpeaAMETHOr0 COACPIKAHUSA U OIIbITa ACATCIBHOCTH, HpI/IO6pCTéHHOFO Ipru MU3YUCHUH BCCro KypcCa



(Gu3MKKM, a TaKKe I OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHY MO (U3MKE Ui OO0ydaroluxcs,
BBIOpABILIUX ATOT YUEOHBII MpeIMeT.

HpI/I HU3YYCHHUU OAHHOI'0 MOAYJIA PCAIM3YIOTCA W CHUCTCMATU3UPYIOTCA BHIbI ACATCIBHOCTHU, HaA
OCHOBC KOTOPBIX oOecrieynBaeTcs AOCTHIKCHUC MPCAMCTHBIX W MCTAIIPCAMCTHBIX INJIIAHUPYCMBbBIX
pe3ynbTaToB O0OyueHus, (GopMHUpYeTCS €CTeCTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHHE HAyYHBIX
METOJOB HCCICAOBAaHUA SIBIICHUH npupoabl WM TCXHHUKH, OBJIAACHHUC YMCHUAMU OOBICHATH
(1)I/I3I/I‘ICCKI/IC SABJICHUA, MPUMCHSA IIOJTYYCHHBIC 3HAHHWA, PCIIaTh 3aga4d, B TOM YHCJIC KaUCCTBCHHLIC
1 SKCIICPUMCHTAJIbHBIC.

[IpuHIMNIHAIBHO JEATEIBHOCTHBIM XapaKTep NaHHOTO pas3fiena pealn3yeTcs 3a CYET TOro, 4To
O6yanOHII/ICC$I BBIIIOJIHAIOT 3alaHsA, B KOTOPLIX UM IMPCAJIaracTcCs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUU pacro3HaBaTh U HAYyYHO OOBSICHATH (PU3UYECKHE SIBICHUS B
OKpY’Karollel NPUpPOJI€ U MOBCEAHEBHON KU3HU;

HCII0JIb30BaTh HAYUYHBIC METOAbI MCCIICIOBAHUA (1)I/ISI/ILIGCKI/IX SIBJ'IeHI/If/'I, B TOM YHCJIC IJIA IMPOBCPKHU

THUIIOTE3 U NOJTYYCHUA TCOPETUICCKHUX BEIBOOOB;

00BACHATH HAaY4YHBIC OCHOBBI HauoOojiee BaKHBIX ,ZIOCTI/I)KGHI/If/i COBPEMECHHBIX TCXHOJ’IOFHﬁ,
HAIpuMeEp, MPAKTHICCKOI0 HMCIIOJIb30BAHUA PA3JIMYHBIX MCTOYHHMKOB J3HEPrMv Ha OCHOBE 3aKOHA

MIpeBpaliCHUA 1 COXPaHCHU BCCX N3BCCTHBIX BUJIOB SHCPI'HH.



ILi1anupyembie pe3yJibTaTbl OCBOCHUS MPeAMETA

JIMYHOCTHBIE pe3yJbTaThbl

B pesynbrare n3ydyeHus (pU3MKH Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs y 00ydarolierocs

OyayT chOpPMHUPOBAHBI CIICYIONTUE JIMYHOCTHBIC PE3YIbTATHI B YACTHU:
1) naTpMOTHYECKOTr0 BOCIIUTAHMSA:

* TMpOSIBIEHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOW (U3NYecKOou
HayKH;
* IIEHHOCTHOE OTHOIIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

2) IrpakKaAaHCKOro 1 1IyXOBHO-HPaAaBCTBEHHOI'O BOCIIUTAHUSA:

® TOTOBHOCTH K aKTUBHOMY Y4YaCTHIO B 06CY)K)I€HI/II/I O6HI€CTB€HHO 3HAYNUMBbIX U 3THYECCKHUX

po0sieM, CBA3aHHBIX C MPAKTUUECKUM IPUMEHEHUEM JTOCTKEHUN (QU3UKU;
¢ OCO3HaHHE€ BAXXHOCTH MOPAJIBHO-3TUYCCKUX ITPUHIHUIIOB B ACATCIIBHOCTU YYCHOTO,
3) acTeTMYECKOr0 BOCIIUTAHMSI:

* BOCIPHUATHE ICTETUYECKUX KayecTB (pU3MUEeCKOW HAayKu: €€ TapMOHUYHOTO IMOCTPOCHHS,

CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;
4) e HHOCTH HAYYHOI'0 IMO3HAHUSA:

¢ OCO3HAaHHUC IICHHOCTHU (bPI?;H‘ICCKOfI HAaYKH KaK MOIONHOTO HMHCTPYMCHTA IIO3HAHUA MHpPA,

OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONIEH KyJIbTYpBbI;
* pa3BHUTHE HAYYHOU JIF0OO3HATENLHOCTH, HHTEpPECA K UCCIIEA0BATEIBCKOM IEITEIILHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbsl U YMOLHOHAILHOT0 (JIArONOJTYYHsI:

¢ OCO3HAaHHUC LICHHOCTHU 0e3omacHOro 06pa3a KN3HU B COBPECMCHHOM TCXHOJIOTHYCCKOM MHUPC,
Ba’>XHOCTHU ITpaBUJI 0e301acHOro IMMOBCJACHHA HAa TPAHCIIOPTEC, HA JOPOrax, C SJICKTPUICCKHUM

U TCIIJIOBBIM O60py,HOBaHI/IeM B JOMAIIIHUX YCJIIOBHUSIX,

° C(I)OpMI/IpOBaHHOCTB HaBBIKa pe(l)HeKCI/II/I, MMPU3HAHUC CBOCTO IIpaBa Ha OIJ_II/I6Ky M TaKOT'0 XK€

MpaBa y APyroro 4eIoBeKa;
6) TPy10BOr0 BOCIIUTAHUA:

¢ QAKTUBHOC Y4JaCTHC B PCHICHUU IMPAKTHYCCKUX 3aldaqd (B paMKax CCMbH, 06p330BaTCHBHOﬁ
opranusanuu, ropoJa, I(paﬂ) TEXHOJIOTUYECKOM M  COILMAJIbHOM HaIpaBJICHHOCTH,

TpeOYIOIMMX B TOM YHCIIe U PU3NIECKUX 3HAHUK;



* HHTEpecC K MPaKTHUYECKOMY M3YUEHUIO Mpodeccuii, CBA3aHHBIX ¢ (PU3HUKOM;
7) 3K0JI0rN4eCcKOro BOCIIMTAHUA:

* OpUEHTalUus Ha NpPUMEHEHHWE (U3NYECKUX 3HAHMW Ui pelmeHHs 337ad B OOJIACTH
OKpYXKAIOILLEH Cpelibl, IJIAHUPOBAHUS MOCTYIIKOB M OLICHKH MX BO3MOXHBIX IIOCJIEICTBUI

JUISl OKPYKAKOLIEH CpeJibl;
* 0CO3HaHHE II00aJIbHOTO XapaKTepa IKOJIOTUUECKUX MTPOOIEM U MyTel UX PEILCHUs;
8) ajanTanuu K U3MEHSIIOIUMCS YCJIOBHAM CONUAILHON U MPUPOIHOI CPebl:

° HOTp€6HOCTB BO B3aI/IMOI[eI\/'ICTBI/II/I IIpru  BBIIIOJIHCHHUHN I/ICCJ'IGI[OB&HI/II\/'I U TIPOCKTOB

(u3nuecKoil HaNpaBIECHHOCTH, OTKPBITOCTD OMNBITY U 3HAHUSAM JPYTHUX;
* TIOBBILICHHUE YPOBHS CBOE€M KOMIIETEHTHOCTH Y€pE3 MPAKTHUECKYIO EATEIBbHOCTD;

* TOTPEOHOCTL B OPMUPOBAaHHUHU HOBBIX 3H3HPII7[, B TOM YHCIIC OpMYyJInpoOBaTh HACU
2

MTOHSTHS, TUTIOTE3bI O (PU3HUECKUX 00BEKTaX U SBJICHUSIX;
* 0co3HaHHe J1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTH (DU3HKHY;
* IUJIJAHUPOBAHHE CBOETO Pa3BUTHUS B PUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHMIA,

®* CTPEMJICHUC aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBA3U MPUPOJEI, 06H_ICCTB3 N DKOHOMUKH,

B TOM 4YHCJIE C UCIIOJIb30BAHHUEM (1)I/ISI/I‘ICCKI/IX 3H3HHI>1;

* OLIEHKa CBOUX JCHCTBUII C y4eTOM BIIMSHHSA Ha OKPYKAIOUIYIO Cpedy, BO3MOKHBIX

ri100aIbHBIX MTOCJIEACTBUM.

MeTtanpeaMeTHble pe3yabTaThl

B pe3yibTaTte OCBOCHHA IPOTpPAMMBI 110 (I)I/ISI/IKG Ha YpPOBHC OCHOBHOI'O 0611_[61"0 06pa3013aHH$1 y
o6y11a10meroc;1 6y,HYT C(i)OpMI/IpOBaHBI MeETalpeaAMEeTHbIC pe3yJabTarhl, BKIIIOYAKOIHEC
MO3HABATCJIbHBIC YHUBCPCAJIbHBIC y‘le6HHe I[eﬁCTBI/IH, KOMMYHUKATUBHBIC YHUBCPCAJIBHBIC y‘Ie6HI>I€

NeUCTBUS, PEryIsATUBHbIC YHUBEPCAIbHBIE YUeOHbIEC CHCTBUSI.
Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3zoBble Joruueckue qeMcTBUA:
* BBIABIIATH U XapaKTePU30BATh CYIIECTBEHHBIEC TPU3HAKU OOHEKTOB (SBICHUIN);

* YCTAHAaBJIMBATb CyH.ICCTBCHHBIﬁ IMPU3HAK Knaccn(bmcaunn, OCHOBaHHA IJId 0606II_ICHI/I$I n

CpaBHCHHA,

¢ BBIBJATH 3aKOHOMCPHOCTH W MPOTHUBOPCUUA B pPaACCMATPUBACMBIX (I)aKTaX, JaHHBbIX H

Ha6J'IIO,Z[eHI/I$IX, OTHOCAIIHNXCA K (I)I/ISI/I‘-ICCKI/IM SABJICHUSAM,



¢ BBIBJATL MNPHUYHMHHO-CICACTBCHHBIC CBA3W IIpU HU3YYCHUU (I)I/I3I/I‘-IGCKI/IX SIBJICHUH W©
mponeccoB, ACjaTb BbIBOAbBI C HCIOJIb30OBAHUCM JCAYKTUBHBIX W HWHAYKTHBHBIX

YMOBaKHIOquHﬁ, BBIABUT'aTh TUIIOTE3bI O B3aUMOCBA3AX (bI/I?;I/I‘IeCKI/IX BCINYNH,

* CaMOCTOSITEIBHO BBIOMpATh CMOCOO pemieHus y4eOHOW (U3MYecKoil 3amauu (CpaBHEHHUE
HECKOJIbKMX BAapMAaHTOB PCLICHUS, BHIOOp Hamboyiee MOAXOISIIETO C  y4eTOM

CaMOCTOSITEJIbHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBrble ncciieqoBare/bCKue A1eiCTBUA:
*  MCIOJIB30BAaTh BOIIPOCHI KaK MCCIIE0BATEIILCKAA HHCTPYMEHT O3HAHUS;

* TMPOBOJUTH MO CAMOCTOSITEIbHO COCTABIIEHHOMY IUJIaHY OTBIT, HECJOXKHBIM (hu3HuecKuit

AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE (PU3UUYECKOTO SIBJICHMUS;

* OLIEHUMBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTb HH(OPMALMIO, MOJYYEHHYIO B XOJE

HCCICO0BaHUA UJIU SKCIICPUMECHTA,

*  CaMOCTOSITENIbHO (HOPMYITHPOBAaTh 00OOIIEHNS W BBIBOJBI MO pe3yibTaTaM IMPOBEICHHOTO

HaOJIIOJICHHS, OTIBITA, UCCIIEAOBAHM,

* TIPOTHO3MPOBATH BO3MOXKHOE JaJIbHEWIIee pa3BUTHE (PUINYECKHX IMPOLIECCOB, a TaKXKe

BBIJIBUTaTh MPEIOJIOKEHNS 00 UX Pa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.
Pabora ¢ undopmanmeii:

* TMPUMEHATh pa3IMYHbIE METOJbl, MHCTPYMEHThl U 3ampochl NpU TOUCKE H OoTOOpe

nH(OPMALIUY WIH JAHHBIX C YYETOM IMPEATIOKEHHON yueOHOU (u3nueckoit 3a1a4u;

¢ aHaJIu3upoBaThb, CUCTEMATU3HUPOBATH U UHTCPIPETUPOBATH I/IH(bOpMaI_[I/IIO Pa3JIMIHbIX BUOAOB

1 (HopM MpencTaBICHHUS;

* CaMOCTOSITENTbHO BBIOMpPATh ONTHUMAbHYIO GOpMy MpeicTaBieHuss UHpopMaluu U
WUTIOCTPUPOBATh pellaeMble 3aJaddl  HECIOXHBIMU CXeMaMH, JuarpaMMamu, HWHOU

rpaduKol U UX KOMOMHAITUSIMH.
KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

* B Xoje o0CyXJieHHsl yueOHOro mMarepuaia, pe3yJabTaToB J1abopaTOpHBIX padoT U MPOEKTOB
3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXJIa€MOW TeMbl M BBICKA3bIBaTh HJIEH, HallCJICHHbIE

Ha pCHICHUC 3aJaud U MMOAACPKAHUC OaroskenareaIbHOCTH 06II_ICHI/I$I;

¢ COIIOCTABJIATH CBOU CYKJACHUA C CYKIACHUAMU APYIrUX YHAaCTHUKOB JHAJIOTa, O6H8.py>KI/IBaTL

Pas3iiniuc U CXO0ACTBO HOSHHHﬁ;

¢ BbIpaKaTb CBOIO TOYKY 3pCHUA B YCTHBIX U IIMCBMCHHBIX TCKCTAX;



MyOJIMYHO TPENCTABIIATH PE3YIBTATHI BHIMOJIHEHHOTO (DU3MYECKOTO OMbITa (IKCIIEPUMEHTA,

HCCIIEIOBAHUS, IPOEKTA);

MOHMMATh M HCIHOJB30BATh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAIbHOW PaOOTHI MpH

peleHr KOHKPETHOU (PU3NYECKOI MPOoOIeMBbl;

IIpUHUMATL LCIU COBMECTHOM ACATCIIbBHOCTH, OPraHU30BbIBATH HGfICTBH?I o ¢¢€

JOCTHKEHHUIO: PACIpPENesTh POJIM, OOCYXKAaTh IMPOIECCHl M PEe3yJbTaThl COBMECTHOM

paboTbI, 06001IaTh MHEHHS HECKOJIBKHX JIFO/ICH;

BBIIIOJIHATE CBOIO 4YacCTb pa6OTI)I, AoCTHUrass Kad4€CTBCHHOI'O pPE3yjibTaTa IO CBOCMY

HaIpaBJICHUIO 1 KOOPAUHUPYA CBOU I[GI\/'ICTBI/ISI C ApYruMH 4JI€CHAMU KOMaHBI,

OIICHMWBATh Ka4y€CTBO CBOCTO BKJIaJZa B O6HIPII>1 MNPOAYKT IO KPUTEPHUAM, CaMOCTOATCIBHO

c(hopMyTUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHble yHUBepcaibHbIE YUeOHbIE A€l CTBUA

Camoopranuszaums:

BBISIBJISIT NMPOOJEMBbl B JKU3HEHHBIX M YU4EOHBIX CHUTYalUAX, TPEOYIOIIMX JJIsl pelieHus

(buznyecKux 3HaHUI;

OpUEHTHPOBAThCA B PA3IMYHBIX [MOAXO0JAX MPHUHATUS peleHU (MHIUBUIYaJIbHOE,

MIPUHSTHE PEIIeHUs B TPYIIe, IPUHATHE PELICHUHN IPYIIO);

CaMOCTOATCIIBHO COCTaBJIAATh AJTOPHUTM PCIICHUA (1)H3PI‘ICCKOI>’I 3aJa4ud MKW IIJIaHa
ucciacaoBaHusa C Y4YE€TOM HMMCIOOIUXCA PECypCOB H COOCTBEHHBIX BOSMO)I(HOCTGI;'I,

apryMeHTHUPOBATh MpeJiaraéMble BapUaHThI PEIICHUM;

J€IaTh BBI60p u 6paTI> OTBECTCTBCHHOCTD 3a PCHICHUC.

CaMOKOHTPOJIb, IMOUMOHAIbHbII HHTEJJIEKT:

AaBaTb aICKBATHYIO OLICHKY CUTYyallUU U NpeAjiaraTthb IJIaH €€ U3SMCHCHU A,

OOBACHATH INPpHUYUHBI OOCTHIKCHUSA (HGI[OCTI/I)KCHI/IH) PE3YyJIbTATOB ACATCIBHOCTH, AABATb

OLCHKY HpI/IO6peTCHHOMy OIIBITY,

BHOCHTb KOPPCKTUBBLI B ACATCIIBHOCTH (B TOM 4YHCJIC B XOJ BBIIIOJHCHUA (1)I/I3I/IIIGCKOFO
HCCICIOBaHUA NN HpOCKTa) Ha OCHOBC HOBBIX O6CTO$ITCJ'ILCTB, N3MCHUBIINXCSA CI/ITyaHPlﬁ,

YCTAHOBJICHHBIX OIJ_II/I60K, BO3HHUKIIHNX TPYI[HOCTGP'I;
OLCHUBATL COOTBECTCTBUC PC3YJIbTAaTa LEJIN U YCIIOBUAM,

CTaBUTh ce0sl HA MECTO APYroro 4€J0BCKa B XOJAC CIIOpa UM JUCKYCCHU HAa HAYYHYIO TEMY,

IOHUMATb MOTUBBI, HAMCPCHHS U JIOTUKY APYIOro;



* [pHU3HABATh CBOE MPABO HA OIMIMOKY NpU PEelICHUH (PU3NYECKHX 33/1a4 MU B YTBEPKACHUSIX

Ha Hay4HbIE€ TEMBI U TAKOE K€ MPaBO APYroro.

HpeHMeTHble pe3yJbTaThl.

7-1 Kjaacce
K koHniy oOydenust B 7-M KJiacce peJIMETHBIC PEe3yabTaThl HA 0A30BOM ypOBHE JOJHKHBI OTPAXKaTh

Cc(OPMHUPOBAHHOCTD y OOYJAIOIINXCS YMEHUI:

* HCIIOJB30BATh MMOHATHA: (1)I/ISI/I‘~I€CKI/I€ 1 XUMHWYECKHUE ABJICHUS, Ha6JHO)I€HI/IC, OKCIICPUMCHT,
MOA€CIb, THUIIOTE3a, CIAWMHHIIBI q)HBI/I‘IGCKI/IX BCJIMYMH, aTOM, MOJICKYJI4a, arperaTHbIC
COCTOSIHMSI BellecTBa (TBEpAOe, JKUIKOE, Ta3000pa3HOE), MEXaHHYECKOE JBIKCHHE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSMOJIMHEIHOE), TPACKTOPHS, PABHOICHCTBYIOMIAs CHIIA,

nepopmarnus (ynpyrasi, niacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

* paznmuuath sBieHus (AudQy3us, TETUIOBOE ABWKEHHE YaCTHUIl BEIIECTBA, PAaBHOMEPHOE
JMBIKECHUE, HEPAaBHOMEPHOE [IBIDKCHHWE, WHEPIMS, B3aWMMOJICUCTBHE T, PaBHOBECHE
TBEPJABIX TEJ C 3aKPEIUICHHON OCBhIO BpallleHHUs, Mepeaaya AaBlICHUs TBEPAbIMH TelaMH,
KUAKOCTAMU M Tra3aMH, aTrMocepHOe JaBlieHHWE, IUIaBaHHE TeJ, MPEeBpallleHUs
MEXaHUYECKOM SHEpruu) Mo OMUCAHUIO0 MX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBIICHUE;

¢ pacCiio3HaBaThb IMPOABICHUEC U3YUCHHBIX (1)I/I3I/ILI€CKI/IX SIBIICHUI B OKpyXarmeM MHPE, B TOM
YHCJIC (bI/I3I/I‘{eCKI/IC SABJICHHUA B IIpUPOAC: IMMPUMEPHI ABMIXCHHA C pa3JIMYHbBIMH CKOPOCTIAMU B
JKUBOM M HEXKHUBOU mnpuponae, ,HeﬁCTBHe CUJibl TPEHUA B MPUPOAC U TEXHUKE, BIIMAHUC
aTMOC(bepHOl"O JaBJICHHS Ha JKUBOM OpraHnsM, IIaBaHHEC pBI6, pbldyaru B TEJIC Y€JIOBCKaA,
IIpru 35TOM IEPCBOAUTH IMPAKTHUYCCKYHO 3a1a4y B y‘IC6HYIO, BbLICIATh CYHICCTBCHHBIC

CBOMCTBA (ITPU3HAKHN) (PU3HYUCCKHUX SBJICHHH;

* ONMCHIBaTh H3yYEHHbIE CBOWCTBA TeN M (PU3MUECKHE SIBJICHUS, HUCHOJb3Yysd (hu3nyecKue
BEIMUYUHBI (Macca, 00beM, IUIOTHOCTh BEIIECTBA, BpPEMs, IIyTh, CKOPOCTb, CpEAHsA
CKOpOCTh, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Tela, CUja TPEHUs, AaBJeHHE (TBEPIOTO
TeJa, )KUJIKOCTH, Ta3a), BBITAJIKUBAIOLIAS CHJIA, MEXaHHYecKas paboTa, MOIIHOCTh, IJICUO
CHJIBI, MOMEHT CHJIbI, KOO((PHUIHUEHT IMOJIE3HOTO JEHCTBUS MEXaHU3MOB, KMHETHYECKas U
MOTEHIMAbHasl PHEPrusi), NMpU ONUCAHUM TPABHIBHO TPAKTOBATh (DU3MYECKHH CMBICIT
UCTOJb3yEMbIX BEJMYMH, UX 0003HAUEHUS U €AMHUIIBl (PU3UYECKUX BEIMYUH, HAXOJIUTh
(bopMynbl, CBS3bIBAIOIIME IAHHYIO (DU3UYECKYI0 BEIMUYMHY C JPYTUMH BEIUYUHAMU,

CTPOUTH Tpa(I)I/IKI/I HN3YUYCHHBIX 3aBUCUMOCTEM (1)I/I3I/IHGCKI/IX BCJIIMYHNH,



* XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBIICHUS W TMPOIECCHI, UCIOJB3YS IpaBHIIa
CJIOKEHUs cwl (BJIOJIb OJHOM mpsiMoil), 3akoH ['yka, 3axon [lackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHS pbluara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPaHEHUS
MEXaHWYECKOW »JHEPruM, MpPU OTOM JIaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA U

3aIMMCBbIBATh €0 MAaTCMAaTHUYCCKOC BBIPAXKCHUC,

* OOBSACHATH (PU3MUECKHUE SIBIICHUS, MPOIECCH M CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE
CUTYyallull MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh NPUUMHHO-CJIEICTBEHHBIE
CBSI3M, CTPOUTb OOBACHEHHE M3 |—2 JIOTMYECKUX IAaroB ¢ OMNOpod Ha -2 HM3y4eHHBIX

CBOMCTBa (U3NYECKUX SABJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

* pemiaTh pacyeTHbIC 337a4u B 1—2 neicTBUS, UCIIOB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE
¢u3nueckue BENUWYMHBI: HAa OCHOBE AaHAIM3a YCIOBHS 3a/Jayd 3allUChIBaThb KpaTKoe
yCIIOBHE, TOJCTAaBIATH (PU3MYECKHE BEIWYMHBI B (GOpPMYJbl U IMPOBOJUTH PaCUETHI,
HaxOJUTh CIpPAaBOYHBbIE JaHHbIE, HEOOXOJAWMbIE Uil peUIeHus 3a/ady, OlIEHHWBATh

PEATMCTUYHOCTD MOTYYCHHOUN (DU3UYIECKON BEIIMUNHBI;

* pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIN (PHU3UUECKUX METOJIOB, B
OTIMCAHUU MCCIICIOBAHUS BBIJCIIATH MPOBEPSIEMOE MPETOIOKEHHE (TUTIOTE3Y), Pa3INdaTh
U MHTEPIPETUPOBATH MOJYUYECHHBIN pe3yabTaT, HAXOJUTh OIMIHUOKK B XOJIe OIBITA, JENIaTh

BBIBOJIBI I10 €I'0 pE3YJIbTaTaM,

* TPOBOJUTH OMNBITHI MO HAOMIOAEHUIO (PU3NUECKUX SBIECHUM WM (U3UYECKUX CBOWCTB TEI:
(dbopMynupoBaTh MPOBEPsiEMbIE MPEINOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO

O60py,Z[OBaHI/IH, 3aIIMChIBATh X0/ OIIbITa U (bOpMy.]'II/IpOBaTb BBIBObI,

¢ BBIIIOJHATE IIPAMBIC HU3MEPCHHA PACCTOSAHHUA, BPEMCHH, MACChl TCJIIa, O6’BeMa, CHJIbI H
TEMIIEPATYpPbl C HCIOJbB30BAHUCM aHaJIOI'OBbIX H HI/I(prBBIX HpI/I60pOB, 3al1uChIBaTb

ITIOKa3aHUuA HpI/I60pOB C yUeTOM 3a):[aHHOﬁ a0COIIOTHOU IOrpCIIHOCTH H3MepeHHﬁ;

¢ IIPOBOJHUTHL HCCICAOBAHHC 3aBHUCUMOCTH OHHOﬁ (I)HSHHGCKOﬁ BCINYNHBI OT ,I[pyTOﬁ C
HCIIOJIb30BAHHUEM IIPSAMBIX H3MepeHHﬁ (3aBI/ICI/IMOCTI/I IIyTH PABHOMCPHO ABUKYHICTOCA
TCJIa OT BPCMCHH IABWIKCHHUA TCJa, CHUJIBI TPCHHA CKOJIBKCHHA OT BECa TCJId, KAa4YCCTBA
O6pa6OTKI/I HOBCpXHOCTeﬁ TSI W HC3AaBUCUMOCTU CHJIBI TPEHUA OT IUIOIIaAU
COIIPUKOCHOBCHUS TCJI, CUJIbI YIIPYTOCTH OT YJIMHCHUS IIPYKUHBI, BBITAIKUBAIOIIEH CUIIBI
oT o0BbeMa HOpr)KeHHOI\/’I 4JacTu TC€Jla MU OT IJIIOTHOCTHU KXHUIKOCTH, €€ HC3aBUCUMOCTU OT
IIJIOTHOCTHU TCJa, OT FJ'IYGI/IHBI, Ha KOTOPYIO IIOTPYKEHO TEIIO, YCJIOBI/Iﬁ IJ1aBaHUA TCII,
YCJ'IOBI/Iﬁ paBHOBECUA pblHara 6J'IOKOB), y4aCTBOBAaTh B IUIAHUPOBAHUU yqe6Horo
HUCCICIOBaHMsA, COGI/IpaTB YCTAHOBKY U BBIIIOJIHATE H3MCPCHUSA, CICAYS NPCATIOKCHHOMY
IJI1any, (I)I/IKCI/IpOBaTB PE3YJIbTAThI HOJIy‘-ICHHOfI 3aBUCHUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIIMYHH B BUAC

PpCAJIOKCHHBIX Ta6J'II/II_[ u Fpa(l)I/II(OB, ACJIaTh BBIBOJLI IO PE3yJIbTaTaM HCCICAOBAHUS,



MIPOBOJIUTH KOCBEHHBIC NU3MEPEHUS (PU3UUECKUX BEINYHH (TJIOTHOCTH BEUIECTBA KUAKOCTH
U TBEPAOro Tejla, CWJIa TPEHUS CKOJIBKEHMs, JABICHUE BO3/yXa, BBITAIKUBAIOLIAs CUIIA,
JEWCTBYIONIAsl HA IMOTPY)KEHHOE B >KMIKOCTH TeNO, KO3(PPUIMEHT MONe3HOrO ACUCTBUS
MPOCTBIX MEXAaHU3MOB), CJeAys MPEAJOKEHHON MHCTPYKLMM: TP  BBIIOJHEHUU
U3MEpEeHu coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIATH 3HAYEHHE MCKOMOM

BCIINYHNHEI,

coONIONaTh TpaBWIa TEXHUKH O€30MacHOCTH Ipu  paboTe ¢ J1abOpaTOpPHBIM

o0opynoBaHuEM;

YKa3bIBaTh MPUHIMIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOICTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOIIAONINECs COCYbl, OapoMeTp, pblyar, MOABMKHBIM U HENOJBHKHBIN

6J'IOK, HaKJIOHHas IIJIOCKOCTD,

XapaKTepU30BaTh NMPUHIIUIBI IEHCTBUS U3yYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpol Ha MX oOmHcCaHus (B TOM 4YHWCIe: MOAIMUIHUKH, YCTPOWCTBO BOJOIMPOBO/JIA,
TUIPaBINYECKUN MTPecc, MAaHOMETP, BHICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), UCIIOJIb3YS
3HaHMS O CBOMCTBax (pu3Mueckux SBICHUN M HeoOXoaumble (QU3MUECKHE 3aKOHBI U

3aKOHOMCPHOCTH;,

MPUBOIUTh  MpUMEphl  (HAXOAUTh HWHGOPMAMIO O TPUMEpPax) MPAKTHIECKOTO
WCTIONb30BaHUsl (PU3MUYECKMX 3HAHWH B TIOBCEAHCBHOW JKM3HHM Ui OOeCHeueHUs
0e30MacHOCTH TIpH  OOpalieHuH C TpudopaMu W TEXHHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHS 3/I0POBBSI U COOIIOJICHUST HOPM SKOJIOTHYECKOTO TOBEACHUS B OKpPYXKAIOMICH
cpexne;

OCYIIECTBIISATH OTOOP UCTOYHHKOB HH(OPMAIIMK B HHTEPHETE B COOTBETCTBHH C 33JJAHHBIM
MTOMCKOBBIM 3aIllPOCOM, Ha OCHOBE MMCIOIIMXCS 3HAHUW M IyTEM CPABHECHUS Pa3IHYHBIX
WCTOYHHUKOB BBIJICNIATh MH(POPMALIUIO, KOTOpas SIBISETCS MPOTUBOPCUMBON WIIM MOMKET

OBITH HEJIOCTOBEPHOM;

HCIIOJIb30BAaThb IIPpHU BBIIIOJHCHHU y‘le6HBIX 3aJaHul HAaYYHO-IIOIIYJIPDHYIO JIUTEPATYPY
(1)I/I31/I‘16CKOFO COACPIKAHUS, CIIPAaBOYHBLIC MATCPUAJIbI, PECYPChI CCTU I/IHTepHeT, BJIaACTH
InprueMaMu KOHCIICKTUPOBAHUA TCKCTA, Hp606pa3OBaHI/I5{ I/IH(I)OpMaI_II/II/I U3 OJHOM 3HAKOBOH

CHUCTEMBI B APYIYIO;

CO3daBaThb COOCTBEHHBIE KpaTKUC IMMUCBMCHHBIC U YCTHBIC COO6H_ICHI/I$I Ha OCHOBe 2-3
HCTOYHHUKOB HH(bOpMaHHH (1)I/I3I/IIIGCKOI‘O COJACPIKaHUA, B TOM YHCIIC HY6J'II/I‘IHO JAC1aTh
KpaTKue COO6H_ICHI/I$I 0 pe3yiibTaTax IMPOCKTOB WU y‘-IC6HBIX HCCHCﬂOBaHHﬁ, Ipu 3TOM
T'paMOTHO HCIIOJIb30BATh I/ISY‘-ICHHHﬁ MOHATUMHBIN arrmapar Kypca (I)I/ISI/IKI/I, COIIPOBOKAATH

BBICTYIIJICHUC npe3eHTauHeI71;



* IIpU BBIIOJIHEHWU YYEOHBIX MPOEKTOB M HCCIENOBaHUM paclpeaensTh O00S3aHHOCTH B
IpylnIe B COOTBETCTBUM C IIOCTABJICHHBIMM 33Ja4aMHM, CICAUTH 32 BBINOJHEHUEM IIJIaHA
NeWCTBUHM, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb T'PYIIIHI,

BBICTpaI/IBaTb KOMMyHI/IKaTI/IBHOe B?)aI/IMO,[[ef/’ICTBI/Ie, y‘II/ITBIBaﬂ MHCHHC Opr)KaIOH_[I/IX.
8- Kiacce

K koniy oOydenust B 8-M KJiacce mpeIMETHBIC PEe3yabTaThl HA 0A30BOM ypOBHE JOHKHBI OTPAXKaTh

Cc(OPMHUPOBAHHOCTD y O0OYJAIOIINXCS YMEHUI:

* HCIOJIb30BAaTh IOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBWKEHHUE aTOMOB M
MOJIEKYJI, arperaTtHble COCTOSIHMUSI BEIIECTBA, KPUCTAIUIMYECKHE W aMopdHBIE Tena,
HACBIIICHHBI W HEHACBINIEHHBIA Map, BIAXXHOCTh BO3JAyXa, TEMIEpaTypa, BHYTPEHHSS
SHEprus, TEIUIOBOM JBUTaTENb, SJEMEHTAPHBIN JJIEKTPUUYECKHN 3apsiji, JIEKTPUYECKOE

I10JIC, TPOBOJHUKHN U JUIJICKTPHUKH, TTOCTOSTHHBII BJIGKTpI/ILIGCKI/II\/JI TOK, MarHuTHOC€ IIOJIC,

* pa3nuyuaTh SABJCHHUs (TEIJIOBOE paCHIMPEHHE U CXKaTHe, TeIvlonepeaavya, TeIIoBOe
paBHOBeCHE, CMaYMBaHWe, KAMWUIAPHBIC SBJICHUS, UCIIAPEHUE, KOHICHCAIIUS, TIaBJICHUE,
Kpuctayum3anus  (OTBEepACBaHWE), KWIICHHWE, Teruonepenada (TErIOMpOBOIHOCTD,
KOHBEKIIUS, M3JIy4YeHUE), OJIEKTpU3alMs TeJl, B3aUMOJICHCTBUE 3apsaloB, ACUCTBUS
ANIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHWE, B3aMMOJCHCTBHE MAarHuTOB, JACHCTBHE
MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAS UHIYKLKA) IO OMUCAHUIO X
XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (U3UYECKOE

SIBJICHUE;

* pacrno3HaBaTh MPOSBIIEHUE U3YUYCHHBIX (U3NYECKUX SBICHUI B OKPYKaIOLEM MHpE, B TOM
yyciie (U3NYECKUE SIBIICHUS B MPUPOJAE: MOBEPXHOCTHOE HATSHKEHHE M KallWJUIIpHBIE
SIBJICHUS B MPHUPOJE, KPUCTAIUIBI B Mpupoje, u3iaydenue ColiHIa, 3aMep3aHue BOJOEMOB,
MOpckue Opusbl, 00Opa3oBaHHE POCHI, TyMaHa, MHES, CHEra, 3JIEKTPUYECKHUE SIBICHUS B
atMocdepe, JIIEKTPUYECTBO SKUBBIX OPraHM3MOB, MAarHUTHOE TMosie 3eMiH, Apeid
MOJIFOCOB, POJIb MAarHUTHOTO TOJISI AJIsl JKU3HM Ha 3emJie, MOJSpHOE CHUSHHE, MPU STOM
MEePEeBOJIUTh TMPAKTUYECKYI0 3a/lady B Y4eOHYIO, BBIJIENATH CYHIECTBEHHBbIE CBOMCTBA

(mpu3Haku) GpU3NUECKUX SBICHUH;

¢ OIIUCBhIBATb HU3YUYCHHBIC CBOIMCTBA Tel H (I)I/BI/I‘IGCKI/IG SABJICHUSA, HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG
BCIIMYHHBI (TeMnepaTypa, BHYTPCHHSASA OHCPIrusA, KOJIUYCCTBO TCIUIOTHI, YACJIbHAA
TCIINIOCMKOCTD BCIIICCTBA, YACbHas TCIIJIOTAa IJIaBJICHUA, yAeJIbHasA TCIIJIOTAa
napoo6pa3OBaHmI, YACIbHAA TCIJIOTAa CropaHud TOIUIWBA, KOB(I)(bI/ILII/ICHT IOJIC3HOI'O
JIENCTBUS TEIIOBOM MalIrHbl, OTHOCUTCIIbHAA BJIA’)KHOCTH BO3/1yXa, Z—)JICKTpI/I‘-ICCKI/Iﬁ 3apsn,
CHJla TOKa, OJICKTPUUYCCKOC HAIIPAKCHUC, COIPOTUBJICHUC IIPOBOJHUKA, YIACIHLHOC

COIIPOTHUBJICHUEC BCIICCTBA, pa60Ta U MOMIIHOCTBH J3JICKTPHUYCCKOTI'O TOKa), Ipru OlMMCaHuUn



MPAaBUIBHO TPAKTOBATh (DU3MYECKHI CMBICI HCIOJIb3YEMBIX BEIUYMH, 0003HAuCHHUS U
eNMHUIBl  (U3UYECKUX BEIWYHMH, HAXOOUTh (OPMYNbI, CBA3BIBAIOIINE JAHHYIO
(GU3NYECKyl0 BEIMYUHY C JPYTUMH BEJIWYMHAMHU, CTPOUTh TpadUKd H3YYCHHBIX

3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTCpUu30BaThb CBOMCTBa TCII, (1)I/I3I/I‘~I€CKI/I€ SABJICHUS W MPOUECCHI, UCII0JIb3Yysd OCHOBHBLIC
ITIOJIOKCHU A MOJICKy.]I?[pHO-KI/IHeTI/ILIGCKOﬁ TCOPUU CTPOCHUA BEeUicCTBAa, IMPUHIOMAIT
CYIIEPIIO3UINH T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS 3apsja, 3akoH Oma
JUTS ydacTKa 1enu, 3akoH Jhxoyns—JIeHIa, 3aKkoH COXpaHEeHUS SHEPTUH, MPU 3TOM J1aBaTh

CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMChIBATh €10 MAaTEMATUYECKOE BBIPAKECHUE;

00BACHATH (PU3NYECKUE MPOLECCHl U CBOWCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTYyallHii
MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIATH NPUYMHHO-CIIEICTBEHHBIE CBSI3H,
CTpOUTH 00BsCHEHUE U3 1—2 JOrMyYecKux IIaroB ¢ OMNOpOi Ha 1—2 M3ydyeHHBIX CBOWCTBA

(bu3nuecKkux SIBICHUHN, (PU3NYECKUX 3aKOHOB MU 3aKOHOMEPHOCTEH;

pelaTh pacueTHble 3a/1a4u B 2—3 AEWCTBUSI, UCHOJB3YsI 3aKOHBI M (JOPMYIIbI, CBS3BIBAIOIINE
¢u3nueckue BENUYMHBI: HA OCHOBE aHaJM3a YCIOBUS 3a/layd 3aIlMChIBaTh KpaTKOe
YCIIOBHE, BBISBIATH HEAOCTAaTOK JAHHBIX JUIsI PEIIeHUs 3aJaud, BbIOMpaTh 3aKOHBI U
(bopMyIibl, HEOOXOAUMBIE JISl €€ PeIIeHHUs], TPOBOIUTh PACUETHl U CPABHUBATH MOTYYEHHOE

3HA4YCHHUEC (1)H3H‘I€CKOI>'I BCJIMYMHBI C U3BCCTHBIMHU JaHHBIMU,

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIU (U3UYECKUX METOJOB,
HCIIOJIb3YSl ONTUCaHKE MCCIEA0BAHNUS, BBIICIATH MPOBEPIEMOE MPEANOI0KEHNE, OLICHUBATh

IIPaBHUJIBHOCTD IMOPsAAKa IIPOBECACHUA NCCIICA0OBaHs, AC€JIaTh BbIBOABI;

IIPOBOJIUTH OIBITHI MO HAOIIOAEHUIO (GU3NYECKUX SBICHUN WM (PU3MUYECKHX CBOMCTB Tel
(xanuJUIApHBIE SBJICHMS, 3aBUCUMOCTb JIaBJICHUs BO3JyXa OT €ro o0Obema, TeMIepaTyphl,
CKOpPOCTH TIpOLIECCa OCTBIBAHUS M HAarpeBaHUs NPH H3IYYEHUU OT LBETa H3JIydaroulei
(mornomaronieil) NOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOABI OT TEMIIEPATyphbl )KUJIKOCTH U
IUTOIIAIM €€ MOBEPXHOCTH, AJIEKTPU3ALIUS TEJl U B3aUMO/ICHCTBHE IEKTPHUUECKUX 3apsI0B,
B3aMMO/IEHCTBHE MOCTOSIHHBIX MarHUTOB, BU3yalHM3alldsl MarHUTHBIX IOJIEH MOCTOSIHHBIX
MarHuToOB, JEWCTBHS MAarHUTHOTO TIOJs HAa MPOBOJHMK C TOKOM, CBOMHCTBa
9JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABMraTeNsl IOCTOSHHOIO TOKa): (OPMYIUPOBAThH
IIpOBEpsieMbIe MPEAINOJIOKEHHsI, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyA0BaHUS,

OIIMChIBATH XO/J OIIbITAa U (I)OpMy.]'II/IPOBaTB BBIBOJbI,

BBIIIOJIHATE MMPAMBIC U3MCPCHUS TEMIICPATYPHI, OTHOCHUTEIILHON BJIAKHOCTH BO31yXa, CUJIbI
TOKa, HAIIPAKCHUA C UCIOJIBb30BAHUCM aAHAJIOT'OBBIX HpI/I60pOB n JaT4YUuKOB (I)I/ISI/I‘-ICCKI/IX
BCJIMYMWH, CpPAaBHUBATHL PE3YIbTAThI I/ISMepeHI/Iﬁ C Yy4dcTOM 3aJIaHHOM a0COIOTHOM

MOrpCUIHOCTH,



MPOBOJIUTH HCCIIEIOBAaHHE 3aBHCUMOCTH OJHOW (DM3MYECKOH BEIMYUHBI OT JPYrol c
HCII0JIb30BAHUEM IIPSAMBIX U3MEPEHUH (3aBUCUMOCTb COIIPOTHBJIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAAU IIONEPEYHOrO0 CEYEHUs U YACIBbHOIO CONPOTHUBIICHUS BEIIECTBA
IIPOBOJIHMKA, CUJIbI TOKA, MAYIIETO 4Yepe3 NPOBOJHUK, OT HAIPSLKEHWS Ha IPOBOJHUKE,
UCCIIE/IOBAHUE IIOCJIEIOBATEIBHOTO U MapaUIEIbHOIO COCIAUHEHMH IIPOBOJHUKOB):
IJIAaHUPOBATh HCCIIEJOBaHME, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHUS, CIEAys
MPEII0KEHHOMY IUIaHy, (PUKCHpPOBATh pe3yJabTaThl MOJYYEHHOH 3aBUCHUMOCTH B BUJE

Ta6JH/III n I‘pa(i)I/IKOB, ACJIaTh BBIBOALI IO PE3yjIbTaTaM UCCICAOBAHMA,

MPOBOJUTh KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIUYMH (yAeiabHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE IPOBOJHUKA, paboTa M MOIIHOCTb 3JIEKTPUYECKOIO TOKA):
IUIAaHUPOBaTh ~ U3MEPEHMs, COOMpaTh  OKCIEPUMEHTAIBHYIO  YCTAHOBKY,  CIEAys

HpeI[J'IO)KeHHOI\/JI HHCTPYKUOHWH, U BBIYUCIIATh 3HAUYCHUEC BCJINYHNHDI;

coOnrofaTh MpaBWiIa TEXHUKH Oe30mMacHOCTH Mpu  pabore ¢ 1abOpaTOpHBIM

000pyI0BaHUEM;

XapaKTepU30BaTh NMPUHIIUIBI IEHCTBUS U3yYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOICTB ¢
OHOpOﬁ Ha UX OIIMCaHUsA (B TOM YHCJIC! CUCTEMA OTOILUICHHA JOMOB, TUTPOMETP, ITapoBas
TypOuHa, amIepmerp, BOJIETMETP, CUETUHUK AIIEKTPUUYECKON SHEPTHH,
ANIEKTPOOCBETUTEIIbHBIE MPUOOPHI, HArpeBaTeIbHBIC  AIIEKTPONPHOOPHI  (IPUMEPHI),
AIIEKTPUUYECKHE TPEAOXPAHUTENH, dJICKTPOMArHHUT, JIEKTPOIBUTATENb MIOCTOSHHOTO TOKA),
WCTIONb3ysl 3HAHUS O CBOWCTBaX (M3WYECKUX SIBIICHUH M HEOOXoIuMbIe (HU3UUECKUE

3aKOHOMCPHOCTH,

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U U3MEPUTEIbHBIE TPUOOPHI 110 CXEMaM U
CXEMaTHYHbIM PHUCYHKaM (KUIKOCTHBI TEPMOMETp, TEPMOC, MCUXPOMETP, TUTPOMETP,
JBUTATENb BHYTPEHHETrO CropaHus, »OSJEKTPOCKOI, pPEOoCTaT), COCTABJSATh CXEMbI
ANEKTPUYECKHUX LIeTIeH C MOCJIeI0BAaTENbHBIM U MapauieIbHbIM COCAMHEHUEM 3JIEMEHTOB,

pasjinvdas yCJIOBHBIC 0003HaYEHHS DJIEMEHTOB QJICKTPHUYCCKHUX ueneﬁ;

MPUBOJUTh  NpUMEpbl  (HaxXoIuTh HH(OPMALMIO O MpUMEpPax) MPAKTHUYECKOTO
WCIOJIb30BaHUs (U3WYECKUX 3HAHUN B TOBCEAHEBHOW JKM3HM M oOecreueHus
0€30MacHOCTH TMpH OOpalieHuHu C NpudopaMH U TEXHUYECKUMHU YCTPOUCTBaMH,
COXpPaHEHHUs 370POBbsl U COOTIOACHUS HOPM DKOJIOTUYECKOTO TIOBEJIEHUSI B OKpYKaroIen
cpene;

OCYILIECTBIATh MOUCK HH(pOpMAINK (PU3UUECKOTO COACPKaHHUS B MHTEPHETE, Ha OCHOBE
UMEIOIUXCS 3HAHWH W TyTeM CpPaBHEHUs JOTOJHHUTEIBHBIX HCTOYHUKOB BBIJCIATH

I/IH(bOpMaI_[I/IIO, KOTOpas ABJIACTCA HpOTI/IBOpC‘-IHBOﬁ WJIA MOET OBITh HC,[[OCTOBepHOI\/'I;



* HCHOJNB30BAaTh TNPH BBHINOJHEHHM YYEOHBIX 3aJaHUM HAYYHO-TIOMYIAPHYIO JIUTEpaTypy
(U3NYECKOTO COJepKaHUs, CIIPAaBOYHBIE MaTepHalbl, pecypchl cetu MHTEepHeT, BianeTh
preMaMH KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HH(OPMAIMH U3 OJHOW 3HAKOBOM

CUCTEMBI B JAPYIYIO;

* co37aBaTh COOCTBEHHBIE MHMCHBMEHHBIE M KpaTKHe YCTHBIE COOOmeHHus, o0000mas
MHPOPMAIMIO M3 HECKOJBKMX HCTOYHHUKOB (DU3WYECKOTO COJCpKAHWSA, B TOM YHUCIIE
MyOJIMYHO TPEACTABIATh PE3yIbTaThl MPOSKTHOW MM MCCIIeIOBATEIbCKON JEATEIIbHOCTH,
[P 3TOM TIPAMOTHO MCHOJb30BaTh W3YyYEHHBIM NOHSTUHHBIM amnmapaT Kypca (U3HKH,

COIIPOBOXKIAATH BBICTYIIJICHUC Hp@SGHTﬁHHGﬁ;

* MpU BBHINOJIHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBaHMM (PU3MUECKUX MPOIECCOB
pacnpenensatb 00sS3aHHOCTH B TPYNNE B COOTBETCTBHUM C IOCTABJICHHBIMH 3aJayaMu,
CJIEUTH 32 BBIOJIHEHUEM ILJIaHA JIEUCTBUN U KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBAThH
COOCTBEHHBI BKJIAJ B JEATEIbHOCTh TPYIIbI, BBICTPaWBaTh KOMMYHHUKAaTHBHOE

B3aUMO/IEHCTBUE, MPOSIBIIAS TOTOBHOCTD pa3peiiaTb KOH(PIUKTHI.
9-11 KJiIace

K konity oOyuenus B 9-M KJjacce mpeIMeTHbIE pe3ylbTaThl Ha 6a30BOM YpPOBHE JOJKHBI OTPaXKaTh

c(hOpMUPOBAHHOCTh Y OOYJAIOIIMXCS YMEHUMN:

* HCNOJb30BaThb IMOHATHS: CHUCTEMa OTCueTa, MaTepuajbHas TOYKa, TpPAaEKTOPHS,
OTHOCUTENIbHOCTh MEXaHWYEeCKOTo JBWXKEeHHs, Aedopmarus (ympyras, IacTUYecKas),
TpPEeHHE, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3Ku, LEHTP TAKECTH,
abCOIIOTHO TBEPJIOE TEJIO, LIEHTP TSHKECTU TBEPAOrO Tela, pPaBHOBECHE, MEXaHUYECKHE
KoJieOaHus U BOJHBI, 3BYK, HH(Pa3BYK U YIABTPa3BYK, AIEKTPOMArHUTHBIC BOJIHBI, IIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTAIBHO30PKOCTb, CIIEKTPhI UCITYCKaHUS U

IIOTJIOIICHH A, anbcba-, Oera- raMMa-usIydCHusd, U30TOIIbI, AACpHAasA SHCPIrCTHKA,

¢ pas3in4daTrb SABJICHHA (paBHOMepHOC H HCPABHOMCPHOC HpHMOHHHeﬁHOG ABHMKCHUC,
PaBHOYCKOPECHHOC HpHMOHHHeﬁHOG JBHXXCHUC, CBO6OI[HO€ maacHuec TCJI, PaBHOMCPHOC
ABHUIKCHUC I10 OKPYKHOCTH, BSaHMOHeﬁCTBHe TCJI, pCaKTUBHOC JIBM)XCHUC, KoJIeOaTeIbHOE
JABHIKCHUC (33.TYX3.IOH_II/IC N BBIHYXJICHHBIC KOJ'Ie6aHI/I$[), pE30HaHC, BOJIHOBOC JBUKCHHC,
OTPAKCHUC 3BYKA, HpﬂMOJ’IHHCfIHOG pacinpoCTpaHCHUEC, OTPAKCHUC U IMPCIOMIICHUEC CBCTA,
MOJIHO€ BHYTPCHHEC OTpPAKCHHUEC CBETA, PA3JIOKCHUC Oeoro cBeTta B CIICKTp U CJIOXKCHUC
CIICKTPAJIbHBIX OBCTOB, AUCTICPCUA CB€Ta, C€CTCCTBCHHAA PaAOAKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEHYATOTO CIICKTpa I/IS.Hy‘-ICHI/ISI) 0 OIMCAaHHUIO0 UX XapaKTCPHBIX

CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAaHHOC (I)I/IBI/I‘-ICCKOC SAIBJICHUC,



* pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (PH3UUECKUX SBJICHUN B OKpPYXKAIOIIEM MUpE (B TOM
yrciae (U3NYECKUe SIBICHUS B TPUPOJAE: TNPWIMBBI U OTJIUBBIL, JBWKEHUE IUIAHET
ConHEYHOM CUCTEMBI, PEAKTUBHOE JBW)KEHME >KMBBIX OPraHM3MOB, BOCIIPHUSTHE 3BYKOB
JKUBOTHBIMH, 36MJIETPSICEHHE, CEUCMUYECKUE BOJIHBI, IIyHAMU, 3XO0, [[BETA TE€Jl, ONTUYECKUE
SABIICHUSI B TPUPOJE, OHMOJIOTHYECKOE JCHCTBHE BHIUMOTO, YIbTpa(uoIeTOBOrO U
PEHTT€HOBCKOTO H3JIy4YCHHH, €CTECTBEHHBIH paJAMOAKTHBHBINH (OH, KOCMHUYECKHE Iy4H,
PaaMOaKTUBHOE U3JIyYCHHE IPUPOAHBIX MUHEPAIOB, IEUCTBUE PAAUOAKTUBHBIX U3JIy4CHUN
Ha OpraHu3M 4YeJl0OBEKa), NpU 3TOM IMEPEBOAUTH IMPAKTUYECKYIO 3a7ady B YydeOHYIO,

BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHM) (PU3UUECKUX SIBICHMUI;

* ONHUCHIBaTh W3YYCHHBIC CBOMCTBA Tel W (DU3WYECKUE SIBICHUS, HCIOJB3ySd (U3HMUYECKUE
BEJIMYUHBI (CpeIHssE W MTHOBEHHass CKOPOCTh Tella MPU HEPAaBHOMEPHOM JBHKEHUH,
YCKOpEHHE, TIepeMEIIeHHE, MTyTh, YII0Bas CKOPOCTh, CUJIa TPEHHS, CHJIa YIPYTOCTH, CHUJIa
TSOKECTH, YCKOPEHHE CBOOOJHOTO TAaJCHHS, BEC Tela, WMITYJIbC Tella, UMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, MOTEHIUATbHAS JHEPrus Tejia, TOJHATOTO Ha
MOBEPXHOCTBIO 3€MJIM, TOTCHIIMAIbHAS DJHEPTUsl CXKATOW TMPYKHUHBI, KHHETHYECKas
SHEPTHsl, TOJHAS MEXaHW4YecKas dHEPrus, MEepUoJl U YacToTa KoJeOaHWi, JTMHA BOJIHEI,
IPOMKOCTH 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHHS Cpelibl), Mpu
ONMHMCAHWU TMPABWIBHO TPAaKTOBaTh (PU3MUECKUN CMBICH HCIOJb3YyEeMbIX BEJIUYHH,
0003HaYeHHUs] U EAUHMIBI (U3NYECKUX BEITUYMH, HAXOIUTh (OPMYIbI, CBSA3BIBAIOLINE
JaHHYIO0 (U3UYECKYIO BEJIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH rpaduKu M3y4EeHHBIX

3aBHCUMOCTEH (bI/IBI/I‘IeCKI/IX BCJIMYMH,

¢  XapaKTCpU30BaATb CBOMCTBA TECII, (bHSquCKI/Ie ABJICHUSA W IPOLCCCHI, MCIIOJIb3Yysd 3aKOH
COXpaHCHUA OHEPrur, 3aKOH BCCMHUPHOI'0 TANOTCHHA, IMMPHHIUII CYINCPIO3HULIUU CHIL,
IIPUHOXII OTHOCUTECIIBHOCTHU FaJ’II/IJ'IeH, 3aKOHBbI HBIOTOHa, 3dKOH COXpaHCHHUS HMIIYJIbCA,
3aKOHBI OTPAKCHUA U IIPCIOMIICHHA CBCTA, 3dKOHbI COXPAHCHHA 3apAA0BOI0 1 MaCCOBOI'O
YUCCII NpU AACPHBIX PCAKHUAX, IIPU 3TOM JaBaTb CIIOBECHYHO (I)OpMy.]'II/IpOBKy 3daKOHa H

3aIlIMCbIBATh €T0 MATCMATHYCCKOC BBIPAKCHUC,

*  00BICHATH (bHSI/I‘IeCKI/IC MponcCcCul U CBOICTBa TCI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaI_II/Iﬁ
MPAKTUKO-OPUCHTUPOBAHHOTO XapPaKTCpa: BbBIABIATH NPUYIUNHHO-CIICACTBECHHBIC CBA3H,
CTPOUTH 00BsICHEHHE M3 2—3 JIOTMYECKUX IIIaroB C OHOpOﬁ Ha 2-3 HN3YYCHHBIX CBOMCTBA

(I)I/IBI/ILIGCKI/IX HBHCHHﬁ, (1)I/I3I/I‘ICCKI/IX 3aKOHOB HUJIN SaKOHOMepHOCTeﬁ;

¢ pelaTrb pacUCTHLIC 3ala4un (OHI/IpaI-OIJ_II/IeC}I Ha CUCTEMY U3 2-3 ypaBHeHHﬁ), HCIIOJIb3Ys
3aKOHBI 1 (I)OpMyJ'IBI, CBA3bIBAOIIUC (I)I/I3I/I‘-ICCKI/IG BCJIMYMHBI: Ha OCHOBC aHalin3a YCJIOBUA

3alavy 3alCbhIBATh KPATKOC YCIIOBHUC, BBISABIIATH HEAOCTAIOIINUEC UITN HM30BITOYHBIC JaHHBIC,



BBIOMpATh 3aKOHBI W (OPMYJBI, HEOOXOIMMBIE IJISi PEIIECHUsS, NPOBOIUTH PACUYETHl U

OLCHUBATHL PCAJIMCTUYHOCTD IMMOJIYYCHHOI'O 3HAUCHU A (bHSquCKOﬁ BCIIMYHHDBI,

¢ pacCrio3HaBaTb Hp06JIeMBI, KOTOPBIC MOXHO PCIIWTH IIPU MOMOIIA (1)I/I3I/I‘I€CKI/IX MCTOJOB,
HCIIOJIB3Ys OMMHNCAaHUC UCCIICA0BAHUS, BBIACIIATE IMIPOBCPACMOC IMPECATIOJIOKCHUE, OLICHUBATH
MMpaBUJIBbHOCTL MOpAAKa IMPOBCACHHUA HCCICAOBAHUA, ACJIAaTh BBIBOJAbI, HHTCPIIPETUPOBATH

pe3ynbTaThl HAOIIOICHUHN U OTIBITOB;

* IMPOBOJAUTH ONBITHI IO Ha6JIIOI[CHI/IIO (1)H3H‘~I€CKI/IX SIBJICHUI WU (1)I/I3I/I‘-I€CKI/IX CBOUCTB Tel
(u3ydenue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHUsI SHEPTHH, 3aBUCUIMOCTbH ITEPHOAA
KojeOaHUi MPYKMHHOTO MAasTHHKa OT MacChl TIpy3a M IKECTKOCTH THPYKHUHBI H
HE3aBUCHUMOCTh OT aMIUIMTYIbl MajbIX KOJICOAHWUU, MPSIMOJUHEHHOE pachpocTpaHEHUE
CBETa, pa3lio’keHHe OeJoro CBeTa B CIEKTP, U3yUCHHE CBOMCTB M300paKCHHUS B IIOCKOM
3epKajie M CBOWCTB M300paKeHUs TMpeaMeTa B COOMpAIONICH JHMH3e, HaONIoACHUE
CIUIOIIHBIX U JJMHEWYATHIX CIIEKTPOB M3JIYUEHHUS): CAMOCTOSATEIHHO COOUPATh YCTAHOBKY M3
M30BITOYHOTO HabOpa O0O0OpPYHAOBAaHHS, ONMHCHIBATH XOJI ONBITA W €ro pPe3yiabTaThl,

(hopmMyTHUpOBaThH BBIBOJIBI;

* IMPOBOJUTH IPH HEOOXOTUMOCTH CEPHIO TIPSIMBIX H3MEPEHUH, OTIPeIessas CpelHee 3HAUCHHE
n3mepsieMoil BenuuyuHbl ((POKyCHOE pacCTOsiHME COOWparomei JIMH3bI), 00OCHOBHIBATH

BBIOOD crioco0a n3mMepeHus (M3MEpPUTEIIBHOTO MPUOopa);

* TMPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (M3NYECKMX BEJIWYMH C HCIOJIb30BAHUEM
MPSIMBIX M3MEPEHUN (3aBUCUMOCTH IYTH OT BPEMEHH IMPH PAaBHOYCKOPEHHOM JABWKEHUU
0e3 HayaJIbHOM CKOpOCTH, IMepHoJa KoJieOaHW MaTeMaTHYeCKOTO MAasTHHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH YIJla OTPaXEHUS CBETAa OT YIJia MaJieHHs U yIia MpeIoMJICHHs OT yria
najieHusi): IJIAaHUPOBATh  HCCIENOBAaHUE, CaMOCTOSATENbHO COOMpaTh  YCTaHOBKY,
(buKcHpOBaTh Pe3yNIbTaThl MOJTYYCHHON 3aBUCUMOCTH (DPU3UYECKUX BEJIMYUH B BUJIE TAOJHII

n rpa(bI/IKOB, ACJIaTh BIBOABI 110 PE3YJIbTaTaM HCCICIOBAHUA;

* IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIUUYHMH (CPeAHss CKOPOCTh U YCKOpEHUE
TeJla MPU PAaBHOYCKOPEHHOM JIBMKEHHH, YCKOPEHHE CBOOOJHOIO NaJeHHs, >KECTKOCTh
NPYXUHBI, KO3()(UIIMEHT TpEeHHsI CKOJIBXKEHMs, MeXaHudeckas paboTa M MOIIHOCTb,
4acToTa U MepuoJl KoJIeOaHUH MaTeMaTHYeCKOro M MPYXUHHOTO MasTHUKOB, ONTHYECKAas
cujia coOuparomeil JIMH3bL, PaJHOaKTUBHBINA (OH): MIAHUPOBATh M3MEPEHMs, COOMpaTh
OKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBINOJHATH M3MEPEHHs, CJEays IPEI0KEHHOU
WHCTPYKIIMHU, BBIYUCIATh 3HAUEHUE BEIMYMHbBI U aHAIM3UPOBATh MOIyYEHHBIE Pe3yIbTaThl

C y4€TOM 3aJIaHHOM MOTrpeIIHOCTU PISMCpCHHfI;

° CO6J'IIO,Z[aTL IpaBHJia TCXHHUKHU 0€30IMacHOCTH npu pa60Te C J'Ia60paTOpHBIM

obopynoBaHueM;



pa3nuyaTh OCHOBHBIC MPU3HAKH M3YUYEHHBIX (PU3NYCCKUX MOJEJICH: MaTepuanbHas TOYKa,
a0COTFOTHO TBEPJOE TEJIO, TOUYCHHBI MCTOYHHK CBETA, JIyd, TOHKAs JMH3A, [JIaHETapHas

MOJICJIb aTOMa, HYKJIOHHAsA MOJICJIb aTOMHOTIO Apa,

XapaKTepU30BaTh NPUHIIUIIGI JEHCTBUS U3YUYECHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOMCTB C
ONOpPOM Ha UX ONMMCAHUA (B TOM YHCIIE: CIIUJOMETp, NaTUUKH IMOJIOKEHUS, PACCTOSHUS U
YCKOPEHUs, pakeTa, 3XOJOT, OYKH, IEpPUCKOI, (oToammapaT, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOI, JO3UMETpP, Kamepa BunbcoHa), ncnosib3yst 3HaHHUS O CBOMCTBAX (PU3MUECKUX

SIBJICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

HCMOJIb30BATh CXEMbl M CXEMAaTHUYHbIE PUCYHKH HW3YYEHHBIX TEXHHYECKHUX YCTPOMCTB,
W3MEPUTENIBHBIX TMPUOOPOB M TEXHOJOTHUECKHX TIPOILIECCOB TIPU pPEIIeHUH Yy4eOHO-
MPaKTUYECKUX 3aJ]1a4, ONTUYECKHE CXEMBI ISl TIOCTPOEHUS H300pKEHM B IJIOCKOM

3epKajie U cOOMparoIeit JTMH3E;

MPUBOJUTh  MpUMeEpbl  (HaXOIuTh HWHGOPMALMIO O TpPUMEpPax) MPAKTUYECKOTO
WCIOJIb30BaHUs (U3NYECKUX 3HAHUH B TOBCEIHEBHOM JKM3HM M oOecreyeHus
0e30MacHOCTH MpH OOpalieHuHu C TNpudopaMH U TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHHUs 3/10pPOBbSl U COOJIIOJEHHUS HOPM SKOJIOTUYECKOTO MOBEJICHMS B OKPYKAIOLIEH
cpene;

OCYLIECTBIATh NOUCK HH(pOpMalMU  (PU3NYECKOTO  COJEpkKaHUA B  HMHTEPHETE,
CaMOCTOATENIBHO  (OPMYJIUpPYSl IOMCKOBBIM 3ampoC, HAaXOAUThb IyTH OINpEAeTICHHs
JOCTOBEPHOCTH MOJYYEHHOH MH(pOpMalMM Ha OCHOBE MMEIOLUXCA 3HAHUM U

JOIIOJIHUTCIIBHBIX UCTOYHHUKOB,

WCIOJIb30BAaTh TPU BBIIOJHEHUN Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO JIMTEPATypy
(bu3MYECKOTO COJEpKaHus, CIPaBOYHbIE MaTepuaibl, pecypchl cetu VMHTepHeT, BianeTh
nprueMaMH KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3zoBaHus HHGOPMALIUK U3 OJHON 3HAKOBOM

CHUCTCMEI B IPYT'YIO;

CO31aBaThb COOCTBEHHBIE IMHChbMEHHEIE U YCTHBIC COO6H.[€HI/I$I Ha OCHOBC I/IH(l)OpMaI_II/II/I nu3
HCCKOJIbBKMX MCTOYHHUKOB (1)14314%01(01‘0 COACPIKAHUAA, HY6J'II/ILIHO MMPEACTABJIATh PE3YJIbTATHL
HpOGKTHOfI WIN HCCIEI0BATEIbCKOM ACATCIIBHOCTHU, IIPU 3TOM TI'PaMOTHO HCIIOJIB30BATHh
HBYHGHHLIﬁ MOHATHNHBIN arrapar u3ydacMoro paszacia (I)I/ISI/IKI/I U COIIPOBOXKIATH

BBICTYIIJICHUC npe3eHTauHeﬁ C yU€TOM 0coOeHHOCTEH AyaIUuTOPpUN CBEPCTHUKOB.
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pa3iesioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Paznen 1. ®Pusuxka u ee

POJIb B IIO3HAHUU OKPYIK

aAlIero Mmpa

DUsHKA — HAVKa bubnuorexa ®I'NUC «MOS
11| YK 2 0 0 mkona» — lesson.academy-
PHPOAL content.myschool.edu.ru/03/07
DUsHICCKIE ®dusuka, 7 ximacc, DI'AOY
1.2 2 0 1 A0 «Axkanemus
BCIINYUHBI
Munnpocsenienus Poccun»
EcTecTBeHHO- BH6H_HOTeKa HOK
1.3 | mayunsrii meton 2 0 1 https://m.edsoo.ru/7f416194
MTO3HAHUS
Hroro mo pazgeny 6 0 2

Pasznen 2. IlepBoHayaibHbIe CBEJIeHUS 0 CTPOCHUM BellecTBA

bu6moreka [IOK
Crpoenue
21 BeleCTRa 1 0 0 https://m.edsoo.ru/7f416194
iilf/l}f;mg;fmne duszuka, 7 ximace, DI'AOY
2.2 A 2 0 1 HITO «Axanmemus
YaCTHI]
Munnpocsemenus Poccuny
BCIIICCTBA
ArperaTHblie bubmuorexa ®I'UC «MOSA
2.3 | cocTosHusA 2 0 0 mkoja» — lesson.academy-
BEIIECTBA content.myschool.edu.ru/03/07
Hroro no paszneny 5 0 1
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
31 MexaHudeckoe 3 0 0 bu6moreka [IOK
' JIBYDKCHUE https://m.edsoo.ru/7f416194
HNuepuus, dusuka, 7 ximace, PI'AOY
3.2 |mMacca, 4 0 1 JIIO «Axanemus
TJIOTHOCTh Munnpocseuienus Poccuny»
3.3 | Cuna. Bugs! cun 14 1 2 Butmorexa ®TUC «MOS




mkoja» — lesson.academy-
content.myschool.edu.ru/03/07

Hroro no pazneny

21

1

Pasnen 4. laBjieHue TB

€pAbIX TEJI, JKHIKOCTEH U ra3oB

[laBienue.
[Tepenaua
JABIICHUS
bubmnoreka LIOK
4.1 | Teepapiu 3 0 0 https://m.edsoo.ru/7f416194
TeJIamu,
KUIAKOCTSIMH U
razamu
Jlasenne bu6mmorexa ®T'UC «MOS
4.2 i iocm 5 0 0 mkojia» — lesson.academy-
g content.myschool.edu.ru/03/07
ArmocdepHoe ®dusuka, 7 ximacc, DI'AOY
4.3 p 6 0 0 JI1O «Axamemus
JaBJICHUE
Munnpocsenienus Poccun»
[elictBue
JKUJIKOCTH U bu6mnorexa ®I'UC «MOS
4.4 |razamHa 7 1 3 mkoja» — lesson.academy-
MOTPYKEHHOE B content.myschool.edu.ru/03/07
HUX TEJIO
Hroro mo pazgeny 21 1 3
Pa3znea 5. Pabora u MOIIHOCTB. JHepPIrus
51 PabGora u 3 0 1 bu6mmoreka [IOK
' MOII[HOCTh https://m.edsoo.ru/7f416194
MoocTsie duszuka, 7 ximace, DI'AOY
5.2 P 5 0 1 HITO «Axanmemus
MEXaHU3MBbI
Munnpocsenienus Poccuny»
53 Mexanndeckas 4 1 1 bubnuorexa [JOK
' SHEPIHs https://m.edsoo.ru/7f416194
Uroro no pazneny 12 1 3
bubnuorexa [JOK
Hostopenue 3 0 0 https://m.edsoo.ru/7f416194
OBUIEE
KOJIMIECTBO 68 3 12 Eﬁ%‘iﬁ‘&lﬁ“&f,} PIA%Y
YACOB IO ne

I[TPOTPAMME

Munnpocseuienus Poccum»




8- Kki1ace

KoaudecTBo 4acoB

HaumeHnoBanue
Ne 2316108 H TeM DJIeKTpOHHbIe (LM(PPOBbIE)
n/n | P Beero | KOHTPOIBHDIE | IIpaKTHYECKHE | 0fpa3oBaTeIbHbIE pecypehl
pOrpaMmel padoThI padoTsbI
Paznen 1. TennioBble siBIeHUSs
bu6mmorexa ®T'UC «Most
Crpoenue u
1.1 CBOHCTBA BELLECTE 7 0 0 mkosa» — lesson.academy-
m content.myschool.edu.ru/03/08
TeIUIoBbLe ®dusuka, 8 xkiacc, PI'AOY
1.2 21 1 5 HITO «Axanmemust
TIPOIIECCHI
Munnpocsenienust Poccun»
Hroro mo pazueny 28 1 5
Paznea 2. DiekTpuvyecKkue ¥ MATHUTHBIE SIBJICHUSA
DIIEKTPUYECKHE
3apsbl. ®du3zuka, 8 ximace, DI'AOY
2.1 | 3apspKkeHHBbIE Tena 7 0 1 HITO «Axanmemust
U UX Munnpocsenienus Poccuny»
B3aMOJEHCTBUE
bu6mmoreka [IOK
29 [TocTostHHbIH } 20 1 7 https://m.edsoo.ru/7f4181ce
ANEKTPUYECKHI TOK
bubmuorexa ®I'UC «Mos
MaruutHsie
2.3 PR 6 1 1 mkosay» — lesson.academy-
content.myschool.edu.ru/03/08
bubnuorexa [JOK
24 OIeKTpOMArHUTHasL 4 0 0 https://m.edsoo.ru/7f4181ce
" | MHAYKIMS
Utoro no pazneny 37 2 9
[ToBTOpEHME 3 1 0
OBILEE
KOJIMYECTBO
YACOB IIO 68 4 14

I[TPOTPAMME




9-1 ki1ace

HanMenoBanme Kosau4vecTBO YyacoB
Ne A31C10B H TeM DJIeKTpOHHbIe (LM(PPOBbIE)
w/n | PA3A Beero Konrpouasnbie | [IpakTuieckue | oopasoBarebHbIe pecypehbl
porpamMmel padoThI padoTsbI
Paznen 1. Mexanuveckue siBJJeHUs
hii;::}?;:;me bu6morexa ®T'UC «Most
1.1 ?HOCO 6b1 ero 10 0 1 mkojia» — lesson.academy-
content.myschool.edu.ru/03/09
OTIMCAaHMS
BsanmoneiicTaie ®dusuka, 9 ximace, PI'AOY
1.2 a 20 1 3 HITO «Axamemus
Tel
Munnpocsenienust Poccun»
bu6mmoreka [IOK
13 | 3aKoHsl 10 0 3 https://m.edsoo.ru/7f41a4a6
COXpaHEHUS
Hroro mo pazgeny 40 1 6
Pa3znen 2. Mexannueckne Kojae0aHusi U BOJHbI
MexaAHTIeCKIe duzuka, 9 ximace, PI'AOY
2.1 7 0 3 HITO «Axanmemust
KoJIeOaHMs
Munnpocenienus Poccuny»
bu6moreka [IOK
MexaHudeckue https://m.edsoo.ru/7f41a4a6
2.2 8 1 3
BOJIHBI. 3BYK
Utoro no pazneny 15 1 6

Paspnen 3. DileKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE

BOJIHBI
33;?230MMHHTHOG ®dusnka, 9 knace, PI'AOY
3.1 6 0 2 JIIO «Axagemus
3JIEKTPOMarHUTHbIE
Munnpocseuienus Poccun»
BOJIHEI
Hroro no paszneny 6 0 2
Pa3znen 4. CBeToBLIE IBJICHUSA
3aKOHEI BI/I6J‘I-I/IOTeKa HOK
4.1 | pacnpocTpaHeHHUs 6 0 2 https://m.edsoo.ru/7f41a4a6
CBETa
4.2 | JIunse u 6 0 3 Buomuorexa ®ITUC «Mos




ONITUYECKUE mkoja» — lesson.academy-
npUuOOPHI content.myschool.edu.ru/03/09
Pasnoxenne ®usuka, 9 knacc, DI'AOY

4.3 | 6enoro cBeta B 3 0 A0 «Axkanemus
CIIEKTD Munnpocsemenus Poccun»
Wroro mo paznmeny 15 0
Paszpnen 5. KBanTOBBIC sIBJICHHUS
Ucnyckanue n bubnuorexa ®I'UC «Mos
5.1 | nornounieHue cBeTa 4 0 mkosay» — lesson.academy-
aTOMOM content.myschool.edu.ru/03/09
bubmnoreka IIOK
59 Crpoenue 6 0 https://m.edsoo.ru/7f41a4a6
"~ | aTromMHOTO sifpa
®dusuka, 9 knacc, PI'AOY
5.3 | SAnepHbie peakuun 7 1 JI1O «Axkanemus
Munnpocsenienust Poccun»
Hroro no pazneny 17 1

Pa3nen 6. IloBTopuTe/ibHO-0000 a0 1IIM I MOYJIb

[ToBTOpEeHME M
00001IeHNE

bubnnorexa ®I'UC «Mos

6.1 | comepkaHus Kypca 9 0 mkoja» — lesson.academy-
¢busuku 3a 7-9-i content.myschool.edu.ru/03/09
KJiacc

Hroro mo pazgeny 9 0







