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IosicuuTeNbHAS 3aIIUCKA
Pabouass mnporpamMmma 1o ¢Qu3uke Ha YpPOBEHb OCHOBHOTO OOIIEro
oOpazoBanus it ooyyaromuxcst 7-9-x kiaccoB MbOY COIII Ne 82 pazpabortana
B COOTBETCTBUU C TPEOOBAHUSAMH:

o @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 oOpa3oBaHHH B
Poccniickont @enepanun»;

o mnpukaza MunnpocsenieHus ot 31.05.2021 Ne 287 «O06 yTBepkaeHUn

benepanbHOro TOCYIapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHapTa OCHOBHOTO

o01iero o0pa3oBaHUs;

« mnpukaza MunmnpocsemeHus ot 18.05.2023 Ne 370 «O06 yTBep:KaecHUH

denepaibHOM 00pa30BaTENBLHON MPOrpaMMbl OCHOBHOT'O OOIIIETO

o0Opa3oBaHUs;

o npuka3za MunnpocsemnieHuss ot 22.03.2021 Ne 115 «O0 yTBepxaeHUH
[lopsnka ~ opraHu3amud M OCYILIECTBJIEHHMS  0Opa3oBaTEIbHOMN
JESTEIbBHOCTU 10 OCHOBHBIM 001€00pa3oBaTeNbHBIM IpOrpaMMaM —
oOpa3oBaTeNbHBIM IPOrpaMMaM HAayaJlbHOI'O OOIIEr0, OCHOBHOTO OOLIETO
U CpeAHero oo1ero o0pazoBaHus»;

o CII 24.3648-20 «CaHUTapHO-3MUAEMHUOIIOTHYECKUE TpeOOBaHUS K
OpraHu3alMsIM BOCHUTAHUSA U OOy4EHHsI, OTAbIXA U O3J0POBJICHHS I€TEU U
MOJIOJEKHN», YTBEPKICHHBIX IOCTAHOBJIEHUEM TJIABHOTO CAHUTAPHOIO
Bpada ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urueHnyeckue HOPMATHUBBI M TpPEOOBaHUS K
obecrnieyeHuto Oe3zomacHOCTH M (Wiau) OE3BPEAHOCTH JUIsl  YelIoBEKa
(bakTOpOB cpeabl OOUTAHUM», YTBEPKIACHHBIX MTOCTAHOBICHUEM TJIaBHOTO
caHutapHoro Bpauda ot 28.01.2021 Ne 2;

o KOHICNIMH TpernojaBaHus ydeOHoro mpeamera «®dDmsuka»y B OO
Poccuiickon ~ ®denepanuun, yrBepkKAcHHOW  pemieHneM  Kosuternmn
MunucrepctBa npocsenieHust Poccuiickon @enepanuu, MNPOTOKOJI OT
03.12.2019 Ne IIK-4BH;

e y4eOHOro TIUIaHa OCHOBHOTO 00IIero oOpa3oBaHMs, YTBEPKICHHOTO
npukazom MBOY COI Ne 82 ot 31.08.2023 Ne 423 «O06 yTBepkKIACHUU
OCHOBHOM  0Opa3zoBaTeIbHONM TPOrpaMMbl  OCHOBHOTO o011ero
00pa3oBaHUs;

o (denepanbHOI pabouelt mporpaMMbl 1Mo yueOHOMY MpeaMeTy « Duzukay.

PaGouass mporpamMmMa OpHEHTHpOBAaHAa Ha  IIE€JIEBbIE  MPUOPHUTETHI,
chopMmyIupoBaHHbIE B (eaepanbHOM paboueld mporpaMMe BOCTHUTAHUS U B
paboueit mporpamme Bocrtanust MbOY COIII Ne §2.

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOIO 0OIIEero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKCHWI M TpeOOBaHWU K pe3ysibTaTaM OCBOCHHUS Ha



0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENBLHON MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

CopnepkaHue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYyYaroUuXxcsi M OPraHu3alyi0 H3y4eHHUs
bU3MKKM Ha NESITEIBHOCTHOW OCHOBE. B mporpamme mo (u3uke ydWUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTI'0 00111er0 00pa3oBaHusl.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieseHue yueOHOro MaTepurana
1o rojaM o0ydeHus (1o Kjaccam), mpejaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyJarOIUXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa C LEIbI0 OKa3aHHUsS METOJUYECKON
MOMOIIM YYUTEIIO B CO3/TaHUM paboydeil mporpaMMBbl 10 y4eOHOMY IIPEAMETY.

dusnka ABISETCA CHUCTEMOOOPA3YIOMIMM ISl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SBIICHWM, H3y4YaeMbIX XUMHEH, Ouoioruei, actpoHomued u GU3HISCKON
reorpaduel, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA,
NPEeNOoCTaBIsAeT HamboJiee SCHble O0pa3lpl MPUMEHEHHS HAay4HOTO METOJa
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna w3 TIaBHBIX 3a7ad (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU T'PAMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

WN3yyenue @u3ankun Ha 0a30BOM YpOBHE MPEINOJIaraeT OBJaJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
IPAMOTHOCT:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U MIOHUMATh OCOOCHHOCTH HAy4YHOTO UCCIIEAOBAHUS,

e UHTEPOPETUPOBATH  JAHHBIE U UCIOJL30BaTh  HAy4YHbIC
JI0Ka3aTEIbCTBA JIS OJTYYEHUS] BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpeneneHnsl B KoHuenmuu mnpenojaBaHus ydeOHOro mnpeamera «dDusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00II€00pa3oBaTEbHBIC MPOTPAMMBI, YTBEPXKIEHHON perIeHHUEM
Kosnernn MunuctepcTBa npocsenieHusi Poccuiickoit denepannu (MpoTOKOI OT 3
nexadps 2019 r. No [1K-4BH).

Heau nzyyenus Gusnku:



npuOOpEeTEeHNE WHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
W3YyUYECHUIO TPHUPOJIBI, PAa3BUTHUE HUX HHTEJUIEKTYaAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJ/I€ MO3HAHUA U (OPMUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMHEpOBaHWE HAYYHOTO MHPOBO33PEHUS KakK pe3yiabTaTa HW3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;
dbopmupoBaHUE TPEACTABICHUN O pojiu (DU3UKU U1 PAa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymyuiei
npoecCHOHATEHON AEATETHPHOCTH, CBSI3aHHON C (DM3UKOMU, MTOATOTOBKA K
JaabHEeWIleMy 0Oy4YeHUIO B 3TOM HAMNpPaBJICHUMU.

JlocTrkeHne 3TUX IieNield MporpaMMbl MO (U3WKE HA YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIEAYIOMNUX 3a4aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BEMIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

npUOOpETEeHNE YMEHUN OMUCHIBATh U OOBSCHATH (PU3NYECKUE SBICHUS C
UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUK;

OCBOCHHE METOJIOB PEIICHUS MPOCTEUITUX PACUYCTHBIX 3amad ¢
HCITOJIb30BAaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBITIOJIHATH OTIBITHI,
nabopatopHble  pabOThl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(poOpMaIMell PU3NUECKOro COAEepKaHuUs,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cdepaMu mpodheCcCUOHATILHON e TEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wu3yudenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOIO OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kinacce — 102 ygaca (3 yaca B Heneto).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoOT H
OTIHITOB HOCUT PEKOMEHATEIIbHBIN XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
7ab0opaTOpHBIX PabOT M OIBITOB C YYETOM HWHIUBHIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIuMXxcs, CIHUCKa AKCIIEPUMEHTAIBHBIX 3aJIaHUH, MPEJIaraeMbIX B paMKax
OCHOBHOT'O TOCYJIJaPCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka U e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

®dusnka — Hayka O npupone. SIBineHus npuponabl. PU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. PuznyecKue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUI C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAYypa NMPSAMBIX U3MEPEHUN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue NEHbI ASIEHUS Kbl U3MEPUTEIBHOTO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypbl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIbHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWIKEHHSI YACTHUL[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3anMOCBSA3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBnenne uHepuuM. 3aKOH HWHEpUHMH. B3auMoAeicTBHE Tell KAaK NpPUYMHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HalOnroneHue U3MEHEHUs] CKOPOCTH MIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. Crno)xeHue cuJjl, HalpaBJIEHHBIX 10 OJJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuka Io
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MmI0OTHOCTH TBEPAOTO Tea.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUIKOCTH OT TIyOMHBI. [ 'mapocraTmyeckuid
napajaokc. Coobiaroniyecs: cocysl. ['uapaBnuyeckie MeXaHUu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuuuHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000youkn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIECHUA ra3a OT TEMIEPaTyphI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcJOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

o vk w N
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pasMmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHHW MOJIEKYISIPHO--KUHETHYECKOU TEOPUH.
CmaunBaHMe U KallWUISIPHBIE SIBIICHUS. TeMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH JHEpPruu:
TeIuIonepesaya " COBEpLICHUE paboTHI. Bunpl TEIUIONEepeaaun:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BelIecTBa. TeriooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JIaBJICHHUS.

BnaxnHocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBeix apurareneir KIIJ[ TermoBoro asurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.
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Hab6nronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro pacupeHus Teml.

W3MeHeHne naBieHus ra3a IpU W3MEHEHHHU OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/1IeHue Tpu COBEPLIEHUH PabOTHI.

Harpeanue npu coBepuieHHH pabOThl BHEITHUMU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabGnrogenune moctossHCTBA TeMITepaTyphl MPH TJIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.

11.
12.
13.
14.

OnpITB IO OOHAPYKEHUIO TEUCTBUSI CHIT MOJIEKYJIIPHOTO TPUTSHKEHHUS.
OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOIIOJEHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJICHUS BO3JyXa OT €ro
00BbEMA U HarpEeBaHUS WM OXJIAXKICHUS.

[IpoBepka runoTe3sl JIMHEMHOW 3aBUCUMOCTH JITTMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TpyOKe OT TeMIepaTyphbl.

HaGmronenne wu3MeHEHUs] BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
TeIIonepeaul U padoThl BHEITHUX CHJL.

N3ydeHne ycTporCcTBa KaJOPUMETPA.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJWMYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJAOM  MpHU
TEMJI000MEHE C HATPEThIM METATTUYECKUM HUIUHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca UCHapeHus..

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Omnpenenenue yeabHON TEMIOTH MIJIaBICHUS JIbA.

Pazngen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.
OnekTpuzanus Tel. [[Ba poaa 3JeKTpUUYECKuX 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS

3APAKCHHBIX TCJI OT BCJIMYHUHBI 3apsA10B U PACCTOSHUA MCIKIY TeHaMI/I).



Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUYECKOrO TOKa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIbHOE CONPOTHUBJICHUE BellecTBAa. 3akoH Oma
o yyactka nend. [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MTPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYeCKOoro ToKa. 3akoH Jlxoyns—JleHna.
DneKTpuYecKre 1Ny U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUME  TOCTOSAHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAY€HUE IS JKU3HU Ha 3eMIIe.
Oneir  Opcrega. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MAarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. VCMOJIb30BaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINKN Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DIJeKTpU3aLus Tell.
JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DIJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsIOB.
[IpoBOAHUKY U AUDIICKTPUKH.
MoaenupoBanue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. ['a30BbIM pasps.

. U3mepenune cuibl TOKa aMIepMETPOM.
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. I3MepeHne 2I1eKTpUIEeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaennpoBaHrue HEBO3MOKHOCTH PA3ACICHUS ITOJIOCOB MATHUTA.
MoaenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OmnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUAH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €Tro
BO3HUKHOBEHHUS.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

A ow

o

10.

11.

12.
13.

14.

15.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIARJICKTPUKH.

COopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.
COopka PIEKTpUUYECKON LIeMM U M3MEpPEHHEe CUJIbI TOKa B €€ Pa3IMYHBIX
y4acTKax.

N3mepenue u peryJIupoBaHue CUIIbI TOKA.

N3MepeHue U peryaIupoBaHUE HAMPSIKEHUS.

N3MepeHne HanpspKeHUsS Ha Pa3jIUyHBIX y4acTKax IOCJIeI0BaTEIbHOM
LICTIH.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 pe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILINE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JJMHBI, IUIOMIAJU MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAMNPSHKEHUM MpPU TOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJjisi CHUJIbl TOKa MPU TAPAJICIBHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] nHarpeBarens.



16. MccnmenoBanre MarHUTHOTO B3aUMOJACHUCTBUS OCTOSIHHBIX MATHUTOB.

17. I3yueHue MAarHUTHOTO TOJIE TMOCTOSHHBIX MArHUTOB TMPU  HX
00BETUHEHUU U PA3ICIICHUN.

18. MccnenoBanue AEHCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

19. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJCHCTBUS
KaTyIIKH C TOKOM W MAarHuTa OT CHWJIbl TOKa W HaIlpaBJICHUS TOKA B
KATYIIKE.

20. I3y4yeHue nercTBus MAarHUTHOTO TOJIA HAa IIPOBOJHUK C TOKOM.

21. KoncrpyupoBanue u nusydeHue padoThl 31€KTPOIBUTaATENS.

22. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

23. ONBITBI IO UCCIEAOBAHUIO SIBJICHUSA DJICKTPOMArHUTHON WHIYKIIUU:
VCCIICNOBAHUE W3MEHECHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. MexaHuveckue siBJIeHUsI.

Mexanudeckoe naBmwxkeHHe. MarepuanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBmkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABMKEHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEWHOe JBkeHue. CBoOomHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpetuit 3akon HeroToHa.
[IpyHLIMD CYTIEPIIO3ULIUH CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUsI IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOYkU. AOCOMOTHO TBEPAOE Tejo. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHON OChIO BpalleHusi. MoMmeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvnyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnmanbHast SHEPrus Teaa, NOJHATOrO Hal
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEprus ckartou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.



Hemoncmpauyuu.

1.
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9.

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME NyTeW W TPACKTOPUM IBMIKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOTO JIBKECHUS.

Habmroienue 1BU»KeHUs Tea o OKPYKHOCTH.

HabmroieHue MexaHn4ecKux BJICHUH, IPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBHKCHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla M JIEUCTBYIOIIEH HAa HETO
CUJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHnne Beca Tesa IMpyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUM TEJL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
HabGnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU TP JABUKEHUH TeEJIA MO IEUCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEHUIIErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TEIICHKKH.

OmpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenne yCKOPEHHS Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU I10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH MYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JIBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



9. OmpeneneHne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenne pabOTBl CHJIBI  YNPYTOCTH MpU  NOABEME Tpy3a C
HCIIOJIb30BAaHUEM HEMOABHIKHOI'O Y MOABHKHOI'O OJIOKOB.

11. MI3yueHue 3aKOHa COXPAHEHUS YIHEPTUH.

Pa3znen 9. Mexanndeckue KoJie0aHusI 1 BOJIHBI.

KonebarensHoe nemxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MateMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
AHEPIUH IPH KOJIeOATEIHHOM JIBUKEHUH.

3aryxawomnme — kojeOaHus.  BeIHyXAeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. CBolcTBa MexaHW4YecKuX BOJIH. [IpoposibHbie U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomKkocTh 3Byka M BbicOoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenne xoneOaHMii TeJI IO JEHCTBHEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HabGnronenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaoGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
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. AKyCTHYECKHI pe30HaHC.

ﬂaﬁopamopubte pabomul u onvimaol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHust CBOOOHOTO MaeHHUS.

Paznea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



DONEeKTpOMarHuTHOE  MoJIe.  DJEKTpOMAarHuTHble  BOJHBL.  CBOICTBa
ANeKTpoMarHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIeKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znea 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuHelriHOoe
pacnpoctpaHenue cBera. 3atMenust Connua u JIynel. Otpaxenue ceta. [lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHus cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcmonb3oBaHME MOJHOTO BHYTPEHHETO OTPa)XEHUSI B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xom nydeit B JumH3e. OnTuyeckas cucrtema (¢oToarnmapara,
MHKPOCKONIa M Tejeckona. ['ma3 kak onrrhyeckas cucrteMa. biam3opykocTs u
JaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tomy4yenune n300pakeHUH B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XO0J ny4yeln B pacCeUBAIOIIECH JIMH3E.

[Tonmy4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.
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[Tpuniun gevictBus doToamnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomydyenue 6em0oro cBETa MPH CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jydya OT yria
naJieHusl.



2. M3ydeHue xapakTepuCTHK M300pakeHHUs MIPeIMEeTa B TNIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEJIOMIIEHUs CBETOBOTO JIy4a OT yIJia
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHue U300paKeHUM C MOMOIIBIO COOMPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIMH3BL.

6. OIBITHI 10 Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

OnpITHl 1O BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u miianerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHocTh. Anb(da-, 6eta- 1 raMmma-uziaydeHus. CTpoeHre aTOMHOIO
anpa. HykionHas Moaens aromHoro szapa. MWsoronel. PannoaktuBHBIE
npespatenus. [lepuon nmomypacnana aTOMHBIX sI€ED.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX siaep. CBs3b MAacChl W JHEpruu. Peakuumm cuHTE3a U
nenenus saep. crounnku s3eprun CosHIa U 3BE3 1.

AnepHas sHepreruka. JleMCTBUS pagUOAKTUBHBIX HW3JIyYCHHM HA JKHBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3jIMYHbIX T'a30B.

3. ChekTp BoAOpoa.

4. HabGmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUM YACTULIBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHnue paanoakTuBHOIO (oHA.

IHoBTOPUTEIBLHO0-0000IAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh MIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIeHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
npUOOPETEHHOTO NPU U3YUEHUHU BCETO Kypca (PU3MKH, a TakXkKe i MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeAMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECTeYMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHHs, (GopMupyercs
€CTECTBCHHOHAYYHASATPAMOTHOCTh: OCBOCHUE HAy4YHBIX METOJOB HCCIIEIOBAHM
SBJICHUN TPUPOJAbI U TEXHUKH, OBJIAJCHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NIPUMEHsS IIOJyYEHHBIE 3HAHWs, pelaTh 3aJa4d, B TOM YMCIIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep NaHHOIO paszelsa peaau3yercs
3a CuéT TOro, 4To OOYyYarolUECs BBINOJHAIOT 3aJaHMs, B KOTOPBIX UM
npejJiaraercs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pacro3HaBaTb M HAy4YHO OOBSICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIEI0BaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U ITOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BaXHBIX JOCTH)KEHHM COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX MU3BECTHBIX BHUIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKyM HAa ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHBIX
pPE3yIbTaTOB.

B pesynbrate nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyyaromierocs OyayT cpopMUpOBaHbI CIEAYIOUIUE JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:
1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

e TMPOSIBJIEHUE HHTEpeca K HCTOPHM M COBPEMEHHOMY COCTOSIHHIO
poccuiickoi hrU3NIECKON HayKH;

e I[EHHOCTHOE OTHOILIEHUE K JTIOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HUKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

e TOTOBHOCTH K AKTUBHOMY YYaCTHIO B 00CYX/IeHUH
OOILIECTBEHHO3HAUYUMBIXH  3THYECKUX  MpOOJieM,  CBA3aHHBIX  C
NPAaKTHYECKUM IPUMEHEHUEM JOCTHKEHUN (DU3HKY;

e OCO3HAaHHWE BAXXHOCTH MOPAIbHO--3TUYECKUX IPUHLHUIIOB B ACSATEIBHOCTU
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

e BOCHPHUATHE ICTETUYECKUX KaueCTB (PU3NUECKONW HAyKH: €€ TapMOHUYHOIO

IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

e OCO3HaHHWE IIEHHOCTU (PU3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS  MHUpPAa, OCHOBBl  Pa3BUTHsS  TEXHOJIOTMH,  BaKHEHIIEH
COCTAaBJISIFOLIEN KYJIBTYPBI,

e pa3BUTHE HAYYHOM JIF0OOO3HATEIBHOCTH, MHTEpeca K HCCIeA0BaTEIbCKON
NEeSATENbHOCTH;

5) popMupoBaHUA KYJIbTYPbI 3I0POBbS U SMOIUOHAJILHOIO 0JIArOMNOJIyYHS:

® OCO3HaHUME LEHHOCTH Oe30macHOro oOpas3a >KH3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaKHOCTH IMpaBWJl OE30MACHOTO MOBEJACHUS Ha
TPaHCIIOPTE, Ha I0POrax, C JMEKTPUUYECKUM U TEIJIOBBIM 000pYZ0BAHUEM B
JOMAIIHUX YCIIOBUSX;

e copMUpPOBaHHOCTh HaBbIKa pediekcuu, MpU3HAHUE CBOErOo MpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

® AKTMBHOE Y4YacTHME B PEUICHUM NPAKTUYECKUX 3a1ad (B PAMKax CEMBH,

oOpa3oBaTeNbHOM OpraHu3aluy, ropojaa, Kpas) TEXHOJOTUYECKOW U



COIMAJIBHON HAMPaBIEHHOCTH, TPEOYIONIUX B TOM 4YHCIEe W (U3UUECKUX
3HAHUM;
HWHTEPEC K MPAKTUICCKOMY H3yUEHHUIO MPOodheCcChid, CBSI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOrHYEeCKOTr0 BOCIIMTAHMS:

OpHEHTAaIMsl Ha MPUMEHEHUE (U3MUECKUX 3HAHUM U peuieHus 3afad B
00JIaCTH OKpY)KAIOWIEH Cpeabl, MIAHUPOBAHUS TOCTYIKOB U OLEHKH HX
BO3MO>KHBIX MTOCJIEJICTBHI JIJIs1 OKPY>KaIOIIEH CPEeIbl;

OCO3HaHHUE TJI00ATFHOTO XapaKTepa 3KOJOTHYECKUX MpOoOJIeM U MyTed uX
peleHus;

8) aganTauMu K WU3MEHSIONIMMCH YCJIOBHUSIM COUHUAJBLHOW M TNPHUPOIAHOM
cpeabl:

MOTPEOHOCTh BO B3aMMOJICHCTBUU TIPU BBHITIOJHEHUU WCCIICIOBAHUN H
MPOEKTOB (PU3NYECKOU HAMPABICHHOCTU, OTKPBHITOCTH OMbBITY U 3HAHUSIM
APYTHX,

MOBBIIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH YEpE3 MPAKTUUECKYIO
JEeSITEIIbHOCT;

noTpeOHOCTh B (OPMHUPOBAHMHM HOBBIX 3HAaHWM, B TOM YHCIIC
dbopMyIUpoOBaTh WJEH, MOHATHSA, TUMOTE3bl O (PU3HMUECKHUX OO0BEKTaxX M
SIBIICHUSX;

OCO3HaHHE JEe(PUIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B
00J1acTH (PU3HKHY;

IJJAHUPOBAHUE CBOCTO Pa3BUTHUS B IPHOOPETCHUH HOBBIX (DHU3UUYCCKHUX
3HAHUM;

CTPEMJICHHE AaHAJMU3UPOBATh MW  BBISBIATH B3aUMOCBA3U  MPUPOIBI,
oOIecTBa U DKOHOMHKH, B TOM YHCJE C HCIOJb30BaHUEM (PU3HMYECCKUX
3HAHUI;

OLIEHKA CBOMX JEHUCTBHM C YYETOM BIHMSHUSA Ha OKPYKAKOLIYIO Cpexdy,
BO3MOYKHBIX TJ100QIbHBIX TTOCICACTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
o01mero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEILHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBnle JJornueckue 1eiicTBUA:

BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKALUU, OCHOBAHMS TS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBIIATh MPUYMHHO--CJICICTBEHHBIE CBSI3W MPU HM3YUYCHUU (PUINYECKUX
SIBJICHMM U TMPOIIECCOB, JIeJaTh BBIBOJBI C HUCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3aKIJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (duznueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pelIeHUs, BHIOOp Hambosee
HOJIXOJISIIETO C YUETOM CaAMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MUeCcKuil IKCIIEPUMEHT, HEOONIBIIOE UCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O PE3yJibTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pabora c nndopmanueii:

IPUMEHSATH Pa3JIUYHbIE METObI, NTHCTPYMEHTHI U 3alPOCHI IPU MOUCKE H
orOope MH(POPMALMM WJIA JAHHBIX C YY4ETOM MpPEJJIOKEHHON y4dyeOHOI
dbuznyeckoit 3a1a4u;

aHaIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IMyYHBIX BUAOB U (POPM IPE/ICTABICHMUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy MpeAcTaBlICHUs
uHQOpMalMM W WJUIIOCTPUPOBATh pellaeMble 3aJaul  HECIONKHBIMU
CXeMamH, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B XO7le OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U



BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHHWE 3aJaud U TOJAJEpKaHUE
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COTIOCTaBIISATh CBOM CYXICHUS C CYXICHHSIMH JPYTHMX YYaCTHUKOB
Juajora, OOHapyKUBATh Pa3InIUe U CXOACTBO ITO3HIIHIA;

BBIPQ)KATh CBOIO TOUYKY 3PCHUS B YCTHBIX U ITMCBMEHHBIX TEKCTaX;
MyOJUYIHO MPEICTABIIATh PE3YIbTaThl BBITIOJIHEHHOTO (PU3WYECKOTO OIbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

MOHMMAaTh W HCIOJB30BaTh  IMPEUMYINECTBA  KOMaHIHOM MW
WHIUBUIyaIbHOH pa0OThl MpHU PEIICHUH KOHKPETHOW (HHU3HUYECCKOM
poOJIeMBI;

MPUHUMATH eI COBMECTHOM ACSATEIBHOCTH, OPTAHU30BBIBAThH JIEHCTBHUSI
no e¢ OCTIKCHHIO: pacCHpelessTh pPOJH, OOCYXIaTh IPOIECCH |
pe3yJbTaThl COBMECTHOM paboThI, 00001IaTh MHEHHSI HECKOJBKHUX JIFOICH;
BBITIOJIHSATH CBOIO YacTh pabOThI, TOCTUTAsT KAaUeCTBEHHOI'O pe3yjIbTara Io
CBOEMY HAIpaBICHUI0O W KOOPAWHHUPYS CBOM JECUCTBUS C JPYTUMHU
YJIcHaMH KOMaH/IbI,

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITEIILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OpUEHTHPOBATHCS B  PAJIMUHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(vHIMBUAyaTbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
TpyIIon);

CaMOCTOSITENTFHO COCTaBJISATh AITOPUTM pelieHusT (GU3MUECKOl 3aJaun W
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIPeIjlaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHUS]) Ppe3yibTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(GuU3MYEeCKOro HMCCIEJOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;



e CTaBUTh CEOSI HA MECTO JPYTOro YEJIOBEKA B XOJAE CIOpa WUJIU AUCKYCCUHU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYIOro;

e TMpHU3HABATh CBOE MPABO Ha OIMMOKY MpPU PEIICHUU (PU3NUECKUX 3a7a4 WU
B YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

ITo yueObnomy nipeamery "dusznka':

1) monnManue ponu PU3NKU B HAYYHOW KapTHUHE MUpPa, CHOPMHUPOBAHHOCTH
0a30BbIX TMPEJCTABICHUN O 3aKOHOMEPHON CBSI3M W TO3HABAEMOCTH SIBJICHUM
IPUPOBI, O PO SKCIIEPUMEHTA B QU3HKE, O CUCTEMOOOPa3yIolIe poiu pU3NKu
B Ppa3BUTUU €CTECTBEHHBIX HAyK, TEXHHKM U TEXHOJOTUH, 00 HBOJIIOIUU
(GbU3MYECKUX 3HAHUI U UX POJIM B LIEIOCTHON €CTECTBEHHOHAYYHOW KapTUHE MUPAa,
O BKJAJI€ POCCUHCKHX M 3apyOeXKHBIX YUYEHBIX-(DU3UKOB B pPA3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

2) 3HaHMS O BHJIaX MaTepuu (BEIIECTBO W TOJIE), O JBKEHUU Kak criocobe
CYIIIECTBOBAHMS MAaTEPUH, 00 aTOMHO-MOJIEKYJISIPHOU TEOPUHU CTPOCHHUS BEIIECTBA,
0 (usnueckoil CYIIHOCTU SBJICHUN NOPUPOALI (MEXaHMUYECKUX, TEIUIOBBIX,
AJIEKTPOMArHUTHBIX W KBAHTOBBIX); YMEHUE pa3IN4aTh SBJICHUS (PaBHOMEPHOE U
HEPAaBHOMEPHOE JBWKECHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JIBUKEHUE,
pPaBHOMEPHOE [BM)KCHUE TI0O OKPYXHOCTH, HWHEpUUs, B3aWMOJCUCTBUE TEN,
paBHOBECHE MaTEpUAIbHOM TOYKM UM TBEPIOro TeJa, Iepenaya JaBJICHUS
TBEPJBIMU TEJaMM, KHUJIKOCTSIMH U Ta3aMM, IUJlaBaHUE Tel, KoJieOaTelIbHOe
JBIDKCHUE, PE30HAHC, BOJHOBOE JBIKCHHE, TEIUIOBOE JIBUKEHUE YaCTHII
BemecTBa, AU y3us, TEIIOBOES paCIIUPEHUE U CXKATHE, TEIJIOOOMEH M TEIIOBOE
paBHOBecHE, IUIABJIEHWE M KpUCTAUTM3AIlMs, NapooOpa3oBaHue (UCHapeHHEe U
KUIIEHUWE) W KOHJICHCAIUs, DJICKTPU3AIUATEN, B3aUMOJICHUCTBHUE DJICKTPUUYECKUX
3apsiioB, JEUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICUCTBUE
MarHuToOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBUE MArHUTHOTO TIOJNS HAa
MPOBOJAHUK C TOKOM, TMPSAMOJIMHEMHOE pacHpoOCTpPaHEHHUE, OTPAKEHUE U
MPEJIOMIICHUE CBETa, AUCIEPCUS CBETA, Pa3JOKEHHE CBETOBOIO H3JIYUYEHHUS B
CIIEKTp, €CTECTBEHHAs! PaIMOAKTUBHOCTD, PaJIMOAKTUBHbBIC MPEBPAIICHUS aTOMHBIX
s/iep, BO3HUKHOBEHHME JIMHEWUYATOrO CIIEKTpa H3JIY4YeHHUs) IO OINHUCAHHUIO HX
XapaKkTepHbIX CBOWCTB M Ha OCHOBE OMbBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
bu3ndecKoe SIBICHNUE; YMEHHUE PACIIO3HABATH MPOSBICHNE U3YUCHHBIX (DU3UIECKUX
SIBJICHUI B OKPY>KAIOIIEM MUPE, BBIJEISS UX CYIIIECTBEHHBIE CBOMCTBA/IPU3HAKH;

3) BIajgeHHE OCHOBAMHU MOHSATUMHOrO ammapara ¥ CUMBOJUYECKOTO s3bIKa
GU3MKM W UCHOJIB30BAaHME HUX JJIA PEIICHUS Y4eOHBbIX 3ajad, YMEHHE
XapaKTEepPU30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBICHHUS M TPOIIECCHI, MCIOIB3YS
byHIaMEHTAIbHBIE W AMIIUPUYECKUE 3aKOHBI (3akoH [lackans, 3akoH Apxumerna,



IPaBUJIO pblUara, 30J0TOE€ MPABUIIO MEXAHHUKH, 3aKOHbI U3MEHEHUS U COXPAHEHUS
MEXaHUYECKOM SHEpruu, ypaBHEHHE TEIJIOBOrOo OaiiaHca, 3aKOH COXpPaHEHUs
UMITyJIbCA,  3aKOH  COXPaHEHWs  JJIEKTPUYECKOro  3apsAna,  NPUHLUI
OTHOCHUTENbHOCTU ['aynuies, NpUHLUI CyNeprno3uuuu cui, 3aKkoHsl HbroTOHa,
3aKOH BCEMHUPHOI'O TATOTEHUsS, TEOpEMa O KMHETUYECKOW SHepruu, 3akoH l'yka,
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHHUS BELIECTBA,
3akoH KynoHa, NpUHIUIT CYNEpPIO3ULIUH AJIEKTPUUECKUX MOJIeH, 3akoH Oma it
ydyacTka  menu,  3akoH  Jlxoyns-JleHna, — 3akOHbI  NPSAMOJIMHEHHOIO
pacipoCTpaHEHUs, OTPAKEHUS U MPEIOMIIEHHS CBETAa); YMEHHME OIMUCHIBATH
U3yYEHHbIE CBOICTBa Tel M (PU3UYECKUE SIBICHHUS, MCIONB3Yyd (U3NUYECKUE
BEJINYUHBL;

4) yMeHuE TMPOBOAUTH MpsIMbIE M KOCBEHHBIE HU3MEpPEHHS (HU3HUECKUX
BEJIMYMH (paccTOsHUE, MPOMEXKYTOK BpPEMEHHM, Macca Tena, Oo0beM, Cuia,
TEMIIEpaTypa, OTHOCUTEIbHAS BIAXXHOCTb BO3JyXa, CHJIA TOKA, HANPsKEHHE,
CONPOTHUBJIEHUE) C HCIOIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX H3MEPUTEIBHBIX
npuOOPOB; MOHMMAHUWE HEU30EKHOCTH MOTPEUIHOCTEW (DU3MUECKUX H3MEPEHMIA;
YMEHUE HAxXOJUTh 3HAYEHUE U3MEPSAEMOM BEIMYMHBI C MOMOILBIO YCpPEIHEHUS
pEe3yIbTaTOB CEPUU U3MEPEHUN U YUUTBIBATH IOIPEIIHOCTD U3MEPEHUI;

5) BiajieHue OCHOBaMHM METO/I0B HAyYHOT'O MO3HAHUS C YYETOM COOJIOAECHUS
paBuUJ 0€30MacHOTO TPYy/a:

HaOmoAeHne (QU3NYECKHX SBJICHUN: YMEHHE CaMOCTOSTEIbHO COOUpaTh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY U3 JaHHOro HaOopa o0O0OpyIOBaHUS IIO
WHCTPYKI[MM, ONUCBHIBATH XOJ ONbITAa M 3alUChIBaTh €ro  PE3yJbTaThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

MPOBECHUE MPAMBIX M KOCBEHHBIX M3MEpPEHU (U3MUYECKUX BEJIMYUH:
yMEHUE MJIaHUPOBATH U3MEPEHUS, CaMOCTOSATENbHO coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY IO MHCTPYKILIMH, BBIUYUCIIATH 3HAYEHHUE BEITMYHNHBI
Y aHAJU3MPOBATh IOJIYYEHHBIE PE3ylbTaThl C YYETOM 33JaHHOW MOrPEIIHOCTH
pe3yJIbTaTOB U3MEPEHNUI;

MIPOBE/ICHHE HECJIO0KHBIX AKCIIEPUMEHTAJIbHBIX UCCJIEI0BAHMIA;
CaMOCTOATENbHO COOMpaTh ASKCHEPUMEHTAIbHYI0 YCTAaHOBKY M MPOBOIUTH
UCCJIEIOBAHUE 10 HWHCTPYKUMH, MPEACTABIATh IIOJYyYEHHBIE 3aBUCHMOCTH
bu3znyecKkux BEJIMYUH B BHJE TaOMUI U TpadUKOB, YUYHUTHIBATh MOrPELIHOCTH,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

6) MOHUMaHHE XapaKTEPHBIX CBOMCTB (PU3MUYECKUX MoOjeNed (MaTrepuaibHas
TOUKa, a0COJIFOTHO TBEPJIOE TEJO, MOJIEIN CTPOCHHSI T'a30B, KUIKOCTEH U TBEPJIBIX
TeJ, TUIAHETapHas MOJIENb aToMa, HyKJIOHHAas MOJENIb aTOMHOIO sIpa) U YMEHHE
MPUMEHSTH UX JIJIs1 OOBICHEHUS (PU3NYECKUX TIPOIIECCOB;



7) ymeHue oOBSICHATH (PU3HUECKUE MPOILIECCH U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CHUTYyallMi MPAaKTHKO-OPUEHTUPOBAHHOIO XapakTepa, B YACTHOCTH,
BBISIBJISITH MIPUYMHHO-CIICJCTBEHHBIC CBS3M U CTPOUTH OOBSICHEHHE C OMOpPOW Ha
U3YYeHHBIE  CBOMCTBA  (PU3MYECKUX  SABJICHHM,  (U3UYECKHE  3aKOHBI,
3aKOHOMEPHOCTH M MOJIEIH;

8) yMeHuEe peliaTh pacyeTHbIe 3a7auu (Ha 0aze 2 - 3 ypaBHEHMIN), UCIIOIb3YS
3aKOHBI W (OPMYJBI, CBSI3BIBAIOIINE (PU3UUECKHE BEJIMYMHBI, B YACTHOCTH,
3aMKMChIBATh KPATKOE YCIIOBUE 3aJlayd, BBIABISATH HEIOCTAIOUIUME JIaHHBIEC,
BBIOMpATh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIE NJIsi €€ PEIICHUs], UCIOIb30BaTh
CIIpaBOYHbIE JaHHBIC, MPOBOAUTH pacue€Tbl W OLEHUBATh PEATUCTUYHOCTD
MOJlyYeHHOTO0  3HA4eHUs  (PU3MUECKOW  BEIMYMHBI; YMEHUE  OIpPEACIATh
pa3MepHOCTh PU3NIECKON BETUUHMHBI, TOJYY€HHOMN MPHU pEeLICHUH 3a/1a4H;

9) ymeHue XxapakTepu30BaTh NPUHIUIIBI JEHCTBUS TEXHUUECKUX YCTPOUCTB, B
TOM YHUCJIE€ OBITOBBIX MPUOOPOB, U MPOMBILIUICHHBIX TEXHOJIOTMYECKUX MPOLIECCOB
0 WX ONHCAHWIO, HCIIONb3ys 3HAHUS O CBOMCTBAX (DU3MYECKUX SBICHUA H
HEe0OX0auMbIe (PU3NUYECKUE 3aKOHOMEPHOCTH;

10) yMeHHe HUCIONb30BaTh 3HAHUS O (PU3MYECKUX SBJICHHUSX B MOBCEIHEBHOMN
YKU3HU JIJIs o0ecriedeHus: 0€30IacHOCTH P OOpallleHUH C OBITOBBIMH MTPUOOpaMu
U TEXHUYECKHMMM YCTPOWCTBAMHU, COXPAHEHUS 3I0POBbsl U COONIONECHUS HOPM
HKOJIOTUYECKOTO TMOBEJICHUS B OKpY)KaloUIed cpezie; MOHUMMaHue HEOOXOIUMOCTH
NPUMEHEHUsI JOCTMKEHUM (PU3UKK M TEXHOJOTMWA A  PALMOHAIBHOIO
IPUPOAOIIOIb30BaHNS;

11) ombIT moOHMCKa, TmpeoOpa3oBaHUs W TPEACTaBIeHUs HWHMOpMaIuu
buznyeckoro COJIEp KaHUS C HCIIOJIb30BAaHUEM UH(OPMaLIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHI; B TOM YHCIE€ yMEHUE HUCKATh HH(POPMALIMIO
¢bu3nueckoro conepkaHusi B ceth VIHTepHET, caMOCTOSTENbHO (OPMYIHPYs
MOMCKOBBIH 3aIIPOC; YMEHUE OLIEHUBATh JOCTOBEPHOCTh MOJIYyYEeHHON HH(pOpMauu
Ha OCHOBE HMEIOIIMXCS 3HAHUM U JIONOJHUTENbHBIX HCTOYHHMKOB, YMEHHE
UCIIOJIb30BaTh TMPHU BBIIOJHEHUM YYE€OHBIX 3aJaHU  Hay4YHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUsS, CIPABOUYHBIE MaTE€pUANbl, PECYPChl CETU
WHuTepHeT; BlajeHue NpueMaMi KOHCIEKTUPOBAHUS TEKCTa, 0A30BbIMU HABBIKAMU
npeoOpazoBaHusl UHPOPMAIMKM U3 OJTHOM 3HAKOBOM CHUCTEMBI B JIPYTyl0; YMEHHE
CO3/1aBaTb COOCTBEHHbIE IHMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
uH(OpMAIUU U3 HECKOJIBKUX UCTOYHHUKOB,;

12) yMeHue npoBOJIUTh yueOHOE UCCIEAOBaHUE O] PYKOBOACTBOM YUMTEIs,
B TOM UHCJI€ OHUMATh 3a[a4ui UCCIIeI0OBaHUS, MPUMEHATh METO/Ibl HCCIIEI0BaHUS,
COOTBETCTBYIOIIME MOCTABJICHHOM LI€JIN, OCYIIECTBIIATh B COOTBETCTBHH C IJIAHOM
COOCTBEHHYIO JESTEIbHOCTh U COBMECTHYIO NI€ATEIBHOCTh B TPYIIE, CACAUTDH 3a
BBINOJIHEHUEM IUIaHA JEUCTBUM U KOPPEKTUPOBATH €I0;



13) nmpencraBnenus o chepax nmpodhecCHOHATHHOU JAESTETPHOCTH, CBI3aHHBIX
Cc (U3MKOH W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSX
GbU3MYecKO HayKH, IMO3BOJSIONMKAE OOydYalIMMUMCS paccMaTpuBaTh (PU3UKO-
TEXHUUYECKYIO0 00JIacTh 3HaHWH Kak cdepy cBoel Oymymiei mpodeccuoHaTbHOU
JIESITEIIBHOCTH.

K xoH1y 00yueHust B 7 KJjiacce npeMETHbIE PE3yIbTaThl HA 0230BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKHE  SIBJICHMUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHENHOE), TPACKTOPHUsS, PaBHOJACHCTBYIOIIAs
cwia,  gedopmanus  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddy3us, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalleHus, TMepenaya JaBJICHUS TBEPABIMU TeEJIaMH, >KHUIKOCTAMH H
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE TeJ, MpEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NUYECKOE SIBJICHHE;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JTaBJICHUs Ha KMBOM OpraHU3M, IJIABaHUE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMUCHIBATh U3YyUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3YsI
¢dbuznyeckre BENIMUYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tella, Cuja TpPEeHus, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJICYO CHIIBI,
MOMEHT CWJbL, KOI(POUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYECKasT W TOTCHIMAJIbHAS JHEPTUs), MPU OMUCAHUM TPABUIHHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,



CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIB3YS MpaBUJIa CIOKEHUs CUJl (BIOJb OJHOM IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWIO paBHOBECUs phluara (0J10ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
OHEPruH, TPU DTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMll MNPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CIICJCTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHUE U3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3amadyd B |—2 JEHCTBHs, HMCHOJB3Yys 3aKOHBl U
dbopMmyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI UM MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1ad, OLEHUBATh PEATUCTUYHOCTD
NOJTy4Y€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MOMOLIA
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
OpeanoyiokeHne  (TUIoTe3y),  pasnuyaTb U MHTEPIPETHPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IBI 110 €T'0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaTH MIPOBEPSIEMBIC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABWKYLIETOCS TeNa OT BPEMEHM [JBHXKEHUS TENA, CHUJIBI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHHUsI OT IUIOIIAINA CONPUKOCHOBEHHUS TEI, CUIIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUM
IUTAaBaHMSI TEJl, YCIOBHUI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBINOJIHATh W3MEPEHUs, Cledysd NpesIOKEHHOMY IUIaHy, (DUKCHPOBATh
pe3yabTaThl TMOJTYYEHHOW 3aBHCUMOCTU (DU3MYECKHX BEIMYUH B BUJC
NPEJIOKEHHBIX TaOnuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS,

IPOBOJIUTH KOCBEHHbIE HU3MEPEHHUs (PU3MUECKUX BEIWYMH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOrO Teja, CHJAa TPEHUS CKOJBKEHUS,
JaBJIEHUE  BO3JyXa, BBITAIKUBAIOIIAS  CHJIA, JEHCTByIOUas  Ha
HNOTpyKEHHOE B KHUJAKOCTh TeJO0, KOA()(PUIMEHT MONe3HOr0 ACHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY U
BBIUUCIIATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTB;
XapaKTepU30BaTh TMPHUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha HMX OMHCAaHHWS (B TOM YHCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUH Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOpMALMIO O  MpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl obecriedeHusi 0€30MacHOCTH MpU oOparieHuu ¢ mpudopamMu 1
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYIKAIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HE0CTOBEPHOM;

UCIIOJIb30BAaTh MPH BHIMIOJHEHUHN YU4E€OHBIX 3a/laHuil Hay4YHO--TIOMYJISIPHYIO
auTepaTypy  (QU3MYECKOro  coiepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcnl cetd VIHTepHeT, BnaJeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO CONEPKaHUSA, B TOM
qucie MyOJMYHO JAenaTh KpaTKUe COOOLIEHHsSI O pe3yibTaTax IMPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBbI TOHATUHHBIM anmapar Kypca (DU3HMKH, COIPOBOXAATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIIEIUTh 3@ BBIINOJHEHHEM IUIaHA JACUCTBUH, aJEKBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATEIBHOCTb  TIpYMNIbl, BBICTPAaUBATh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoH1ly 00yueHus B 8 kij1acce npeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUSA: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TEMIIEparypa, BHYTPCHHSS DHEpPrusi, TEIJIOBOM JBUIATEINb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJIICKTPUYECKOE T0JI€, TPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
pa3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KANTWUISAPHBIEC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIlUs, TUIaBJICHUE, KpHUCTa/uIM3anus (OTBEpJ/ieBaHUE), KHUIICHHE,
Temjonepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIUS, H3JIy4YCHUE),
AJIEKTPU3ALUS TEJ, B3aUMOJECHUCTBHUE 3aAPSI0B, JEUCTBUSA DJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JECHCTBUE
MarHMTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsT MHIYKIIHS)
[0 OIMCAaHUI0 WX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX  SIBJICHUNA B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KaNWJUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbl B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
sBJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuH, Jpedd MoaoCcCOoB, pOJdb MAarHUTHOTO TOJISI JJIS JKU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, TIPU ATOM NMEPEBOJUTHIIPAKTUUYECKYIO 3a/lauy B
y4eOHYI0, BBIACIATH CYIICCTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBJICHUM;



OTKCHIBaTh U3yYEHHbIE CBOMCTBA Te€N M (PU3UUECKHUE SIBICHUSA, UCTIOIb3YS
¢dusnyeckrue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSA SHEPTUS, KOJIUYECTBO
TEIUIOTBI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIUIoTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MAalllMHbI, OTHOCUTEJBHASI BIAXXHOCTb BO31yXd, JJIEKTPUUYECKUM 3apsih,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKU CMBICT HCIOJIb3YEeMbIX BETUYHMH, 0O003HAYEHUS U €IMHUIIBI
buznyecKuX BENUYMH, HAXOIUTH (OPMYIIbI, CBSI3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYIAPHO--KHHETUYECKON TEOPHUH
CTPOEHHUS BEILECTBA, MPUHLHUII CYNEPHO3UIMHU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IIPpH O3TOM J1aBaTh
CIIOBECHYIO (OPMYJIIMPOBKY 3aKOHa M 3alUCBIBaTh €r0 MaTEMaTHYECKOE
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMil IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTEPa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYecKuX
IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DM3MYECKUX SIBICHUH,
(GU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JCWUCTBUS, HCTOJIB3YySd 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIUYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX U1 pElIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (QOPMYIIHI,
HEOOXoauMble ISl €€ pelieHusi, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYHHBI C U3BECTHBIMH JJAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEHIMTh MPU [OMOIIU
(bu3NYeCKUX METO/IOB, MCIONb3Yys OMHCAHME HCCIEIOBAaHUS, BBIICIATDH
MIPOBEPSEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
MIPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
buznyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)



MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
IIOWAAM €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
NIEKTPUYECKUX 3aps/iOB, B3aUMOJEHCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yaliM3allisi MarHUTHBIX TIOJIEH TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJSi Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpPMYyIUpPOBATH
IIPOBEpPSEMBbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IHI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HANpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUNl  (3aBUCUMOCTH
CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAN IOMEPEYHOro
CEUEHMS U Y/IEJIbHOIO CONMPOTHUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPENJO)KEHHOMY IUIaHy, (PUKCHpOBATh
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JIeNaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIICIOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh U3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOAKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000opy1I0BaHUEM;

XapaKTepU30BaTh MNPUHIMIBI  JEHCTBHUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJITMETP, CUETYMK JIIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArPEeBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), FTEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuboOpsl O CXeMaM M CXEMaTUYHbIM PHUCYHKaM (3KUJIKOCTHBIM



TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIh BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaTr), COCTaBIATh CXEMbI JIIEKTPUUYECKHX
Heneil ¢ mocne0BaTeIbHBIM U MapalljIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB JICKTPUUYECKUX LIeTIeH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAGOpPMAIMI0O O  MpUMEpax)
MPAKTHUYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecrieyeHusi 0€30MacHOCTH MU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMS 370pOBbI U COOJIOJCHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOIIEH Cpejie;

OCYUIIECTBJIATh TMOUCK HHPOpMaIMK (U3HUUECKOTO COJEpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MM MOXKET OBITh HEJTOCTOBEPHOM;
WCIIOJI30BATh NP BBHIMOJHEHUN YUEOHBIX 3a/IaHUM HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOro coAepKaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypchl ceti VIHTepHET, BIaAeTh MpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeodpazoBanusi THGOPMAILIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
0000mass wuHGOPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COIAEp)KaHUsi, B TOM 4YHCJIE MMyOJMYHO TPEACTABIATH PE3YyIbTaThl
MPOEKTHOM WJIM WCCIIEeNIOBATENIbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IpU  BBHIMIOJHEHUU YYEOHBIX MPOEKTOB W HUCCIEAOBaHUN (U3HUUECKUX
MPOIECCOB pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBIICHHBIMU 33J]a4aMHU, CJICTUTH 3a BBHIMOJHEHUEM IUJIaHa JEHCTBUMA U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIH BKJIAJl B
NeSATEeTLHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIy 00yueHus B 9 kJjiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJI30BaTh IOHATHS: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, IedopManus
(ympyrasi, mjacTU4eckas), TpEeHHe, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IMEPErpy3KH, LEHTP TSKECTH, a0COIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTbD,



CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, ab(a-, OeTa- ¥ raMMa-u3IIydeHHs,
W30TOIBL, SIAEPHAS SHEPIETUKA;

pasznuyaTh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBMXKEHUE, CBOOOJIHOE
najicHue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeNIbHOE IBUKEHHUE (3aTyXarollue U
BBIHYKJICHHbBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHUE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3iioskeHne 0eoro cBeTa B
CHEKTp M CJOXXEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NYECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBICHUNA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
MPUJIUBHI U OTJIMBBI, IBUKEHUE TUIaHeT COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBI)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 05XO, LBETa Tel,
ONTUYECKHUE SIBICHUA B MpPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PaMOAaKTUBHBIN (POH, KOCMUYECKHE JY4Yd, PAJUOAKTHBHOE H3ITyYEHUE
NPUPOJHBIX  MHUHEPAJIOB,  JIEWUCTBUE  PAJUOAKTUBHBIX  U3IIyYEHUU
HAOpPTaHU3M YEJIOBEKa), IIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBIICHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHMS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, TMEPEMEIICHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJEHUs, BEC Tela, HUMIYJbC Tella, HMIIYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrUsl CIKATOU
NPYKUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKash SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (M3MYECKUN CMBICT HCIOIB3YEMbIX BEIWYHH,
0003HaUEHUs W EIUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTNE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEJIMYHMHAMM,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3WYECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs HHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHIUI CYNEPHO3ULHUH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMS 3apsIIOBOIO M MaCCOBOTO YHCET
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM 4YMCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTHUPOBAHHOTO XAPaKTEPA: BBISBIATH
IPUYUHHO--CIIEICTBEHHBIE ~ CBSI3M, CTPOUTh OOBACHEHHWE u3 2-3
JIOTHYECKHX IIIaroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUYECKUX
SIBIICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3a7aud (OHUpaoluecs Ha cucteMy u3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHbBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBATh PEAJIMCTUYHOCTh IOJYYEHHOTO 3HA4YeHUS (PU3NUYECKOU
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MNOMOUIA
(U3MYECKUX METOIOB, HCIOJb3ysl ONHCAHWE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh IOPsJKa
IIPOBEICHUSI  UCCIIEIOBAHUS, JI€JIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3ysbTaThl HA0JIOIEHUH U OIIBITOB;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3WYECKUX SBICHUH WU
¢u3nUecKux CBOMCTB Ten (KM3y4yeHue BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUsl HHEPrUM, 3aBUCHUMOCTh NEpHOAa KoJeOaHUN NpYyKHMHHOTO
MasTHHKA OT Macchl Ipy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cCBera B CHEKTP, U3YyYEHUE CBOMCTB M300paxKeHUsl B
IJIOCKOM 3€pKalle U CBOWCTB H300pakeHWsl MpeaMeTa B CcOOMparouiei
JUH3€e, HAOJIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZoBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaensis
cpeqHee 3HAYeHHE W3MEpAeMON BeIMYMHBI ((POKYCHOE pacCTOsIHHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNbHOTO PUOOpa);



IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUH 0O€3 HadallbHOM CKOPOCTH, MNEpUoja
KOJIEOaHUI MaTeMaTHueCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HHUs CBETa OT yIJia MaJeHUs U yrija MpeIoMJIeHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TMOJYYEHHOW 3aBUCHUMOCTH
bu3MUecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JIeJIaTh BBIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tela TpHU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOAPPUIIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojeOaHuM MAaTeMaTUYeCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANIBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1ab0paTOpPHBIM
000Opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKW M3YYEHHBIX (PU3NYECKUX MOJENEH:
MaTepuajbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HMCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMHUCaHUsA (B TOM YHUCIE:
CHHUJIOMETP, JNATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIEe PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU pEIIeHUH Y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOJUTH  MpUMEpbl  (HaXOAUTh  WHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 11 obecrieueHusi 0€30MacHOCTH MPH OOpaIlleHuH ¢ MpudopamMu H



TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHHUSA
HOPM JKOJIOTUYECKOI'O ITOBEICHUS B OKPYKAIOLLEH CPELE;

OCYIIECTBISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACPKAHUSI B
HHuTepHeTe, caMoCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3aIIpoc, HAXOAUTh
IYTU ONPEIEIICHUsI JOCTOBEPHOCTH MOJIYYEHHON MHPOpPMAIMM Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJHUTEJIbHBIX UCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIITOJTHEHUH YYE€OHBIX 33JaHUIl HAyYHO-IOMYJISPHYIO
JUTEpaTypy  (PU3MYECKOro  COAEpXaHHs, CIPAaBOUYHbIE MAaTEepHaJIbI,
pecypcebl cetu MIHTEpHET, BiIaeTh NPUEMAaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOIMYHO MPEACTABIATh PE3yJIbTaThl IPOSKTHOM MM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro pasziena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHUH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1.@0u3uka u eé poJib B NO3HAHUM OKPYKAIOIIEro MUPA
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 DOU3NYECKUE BEITUYHNHBI 2 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrecTBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1
e A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nes 2.1lepBoHayanbHbIe CBeICHHUS O CTPOCHUH BeIECTBA
bu6mmoreka [IOK
2.1 C 1
TpoeHHe BemecTEa https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ) | bu6mmoreka [IOK
) BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3pnen 3./IBukenue u B3aumoeiicTeue e
bu6mmoreka [IOK
3.1 MexaHn4ecKkoe ABUKEHHUE 3
A https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4./laBjienne TBEPABIX TeJ, ) KMAKOCTEH U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMHU, KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHoe f1aBeHHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5.PaGora u MOIIHOCTh. DHeprus
bu6nmoreka [JOK
i P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
53 M 4 1
CXaHIHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1.TenyioBble ABJIEHUS
bu6mmoreka [IOK
1.1 5 4
Crpocnue 1 CBOHCTBA BemiecTha https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 TennoBkle mpouece 24 1 4
TIIOBRIC POLECChE https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2.9/1ekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
1 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 bubnnoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i i 21 1
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 6 hitps:/m.cdsoo.ru/7f4 18] ce
2.3 MaruuTtHbIe SIBICHUS 5 1 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4 1
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 11




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1.Mexann4deckue siBJIeHHS
11 MexaHn4eCKOe IBHXKCHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 2 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 0 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2.MexannuyecKkue K0J1e0aHUA U BOJIHDI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 1
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 8 1 0
K https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3.9/eKTpOMarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 0 bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4.CBeToBbIe SIBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 0 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5.KBanToBbIe IBJICHUSA
5.1 HcnyckaHue U IOTJIOIIEHUE CBETa aTOMOM 4 bubmorexa [JOK
) Y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 CTpoetine aToMHOro spa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6.I1oBTOpUTE/ILHO-000011aI0IIM I MOTYJIb
6.1 [ToBTOpeHue n 0600IIEHNE COIEPIKAHUS 9 bubmmorexa [IOK
) Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka : 7-# kjacc : 0a30BbIM ypoBeHb : yueOHuK / WM. M. IlephImkuH,
A.N. UBanos. — 3-¢ uza., nepepad. — Mocksa : I[Ipoceemenue, 2023.

®dwusuka : 8-i kmacc : 6a30BbId ypoBeHb : yueOuuk / M. M. Ileppimikus,
A.N. UBanos. — 3-¢ u3a., nepepad. — Mockaa : [Ipocsenienue, 2023.

®dusuka : 9-i kiacc : 0a30BbIM ypoBeHb : yueOHUK / WM. M. IleprhimkuH,
E.M. I'yrauk, A.W. UBanoB, M.A. IletpoBa. — 3-e¢ u3x., nepepad. — Mocksa :
IIpocsemenue, 2023.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

Mapon A.E. ®uszuka. 7 KjIacc: caMOCTOSITENbHBIE U KOHTPOJIbHBIE PAOOTHI
K yueOHuky A.B. Ilepsimikuna / A.E. Mapown, E.A. Mapon. — M.: Jlpoda, 2019.

Mapon A.E. ®usuka. 8 kjgacc: caMOCTOSITEIbHbIE U KOHTPOJIbHBIE Pa0OThHI
K yueOHuky A.B. Ilepsimikuna / A.E. Mapown, E.A. Mapon. — M.: Jlpoga, 2018.

Mapon A.E. ®usuka. 8 kimacc: ydebHo-meromauueckoe mnocoodue / A.E.
Mapon, E.A. Maposn. — M.: [Ipoda, 2018.

Mapon A.E. ®usuka. 9 kinacc: caMOCTOSITEIbHBIE U KOHTPOJIbHBIE Pa0O0ThHI
K yueOHuky A.B. Ilepoimikuna / A.E. Mapon, E.A. Mapon. — M.: [Ipoda, 2018.

Mapon A.E. ®usuka. 9 kmacc: yyebHo-meroguueckoe mnocoodue / A.E.
Mapon, E.A. Mapos. — 6-¢ u31., ctepeorun. — M.: [lpoda, 2019.

Mapon A.E. ®usuka: {ugaktudeckue MaTepraibl K y4eOHUKY. 7 Kiacc:
yueoHo-MeToauueckoe mocodue / A.E. Mapon, E.A. Mapon. — M.: Jlpoda,
2018.

Ounonony H.B. ®usmka. 7 xi1. Meroguyeckoe mnocobue / H.B.
®dunonoud. — M.: [Ipoda, 2018.

Ounonosuy H.B. ®dusmka. 8§ . Meroanueckoe mocooue / H.B.
®unoHoBUY. — 3-€ u3., nepecMotp. — M.: [Ipoda, 2018.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/7t416194
bu6moreka [{OK https://m.edsoo.ru/7f4181ce
bubmoreka [{OK https://m.edsoo.ru/7f41a4a6
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