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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOrO o0OIIEro o00pa3oBaHMs
COCTaBJICHAa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTebHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToMm (eaepanbHoi paboyeii MporpaMMbl BOCTIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Dusznkay.

ConepxaHue mporpaMMmbl MO (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3AlMI0 U3YYCHUS
Gu3MKK Ha NEATEeIBPHOCTHOM OcCHOBe. B mporpamme mo (u3nke y4uTHIBAIOTCS
BO3MOKHOCTH Yy4yeOHOro mnpenmera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM PE3YJIbTaTaM OOYUYEHHMs, a TAKKE
MEXIPEAMETHBIE CBS3U €CTECTBEHHO-HAYYHBIX Y4E€OHBIX NPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUSI.

[Iporpamma no gu3rke ycTaHaBIMBAET paclpeesieHne y4eOHOro MaTepuaa
1o rogam oOydeHus (10 KjaccaM), MpejiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YECHHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEAMETHOIO COACPKAHUSA U
yu4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcs.

[Iporpamma mo ¢u3uke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKON
MTOMOIIIY YYUTEIIO B CO3/IaHUH paboyell MpOorpaMMbl O YYEOHOMY IIPEIMETY.

®uzuka SBISETCS CHCTEMOOOPA3yIOIIMM Il  €CTECTBEHHO-HAay4HbBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB
U SBIICHWH, H3yYaeMbIX XUMHEH, OHOJIOTHMEH, aCTPOHOMHEH | (PU3HYECKOMN
reorpaguei, BHOCUT BKJAQJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa,
MpEeoCTaBsIeT Haubojiee sCHbIE O00paslbl MPUMEHEHUS HAYYHOIO0 METojIa
MO3HAHUs, TO €CTh CIOC00A MOJYyYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIEro
oOpa3oBaHMsI COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAy4YHOH TPaMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJaracT OBJIAJICHUE
CIEIYIOIIMMH KOMIIETEHTHOCTAMHM, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUHYIO
I'PAaMOTHOCT:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OLIEHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHNS;

e HHTEPHPETUPOBATH  JAaHHbBIE U  MCIOJb30BaTh  HAy4YHbIE
J0Ka3aTeJIbCTBA JUIs OJYYEHHSI BBIBOJIOB.

[lenmn w3yueHuss (U3UKM HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
onpenenensl B Konueniuu mnpenonaBaHus ydyeOHoro mnpenmera «®Dusuka» B
oOpa3oBaTeNnbHbIX oOpranuzanusx Poccuiickoit  ®Deneparnuu, peanu3yOIUX
OCHOBHBIE  0011€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPXKIEHHONW pelIeHUEM
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Konnernn Munucrepcrsa npocsemienus: Poccuiickoit @eaepanuu (IpoToKoa ot 3
nexabps 2019 r. Ne TTK-4Bh).

ey uzyyenus: pusvMKu:

e TMpUOOpEeTEHHWE HHTEpeca U CTPEeMJICHUS OOYy4YaloImUXCi K HaydYHOMY
M3YYCHUIO TIPUPONBI, PA3BUTHE HMX HHTEIVICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ€ MO3HAaHUA U (HOPMHUPOBAHUE
UCCIJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

e (QopMupoBaHME HAY4YHOTO MHPOBO33PECHMS KaK pe3yibTaTa HW3Y4CHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBanue mpencTaBICHUNA O PONM (PUUKH IS Pa3BUTH IPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH;

e pa3BUTHE  TMPEJCTAaBICHUH O  BO3MOXHBIX  cepax  Oymymiei
npodeccuoHanbHON AESITENBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOJTOTOBKA K
JanbHEHIIIeMy 00y4YeHHUIO B 3TOM HATPaBIICHUH.

JlocTiwkeHrne 3THUX IeJed mporpamMMbl 1o (U3WKE HAa YPOBHE OCHOBHOTO

o01ero 006pazoBaHusi 00ECEYNBACTCS PEIICHUEM CIIEAYIOIINX 3a4aY:

e TMpuoOpeTeHHWe 3HAaHUKW O JUCKPETHOM CTPOCHHHM BEIIECTBa, O
MEXaHUYCCKUX, TEIIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJIICHUSIX

e TMpUOOpETEeHHNE YMEHHI OMUCHIBATH U OOBACHITH (PU3UUYECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

e OCBOGHHE METOJIOB peIIEHUs TMPOCTEHIINX pacu€THBIX 3a1ad ¢
HCITOJTb30BaHUEM (bU3IIeCKuX MOJICIICH, TBOPYECKUX U
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAONIOAATH MPUPOHBIC SBJICHUS U BBITIOJHSITH OIBITHI,
JabopaTtopHble  pabOThl M DKCICPUMEHTAJIbHBIC HCCIICAOBAHUSA C
HCITOJIb30BAaHUEM N3MEPHUTEILHBIX PHOOPOB;

e OCBOCHHE TIPUEMOB PabOTHl ¢ MHPoOpMaIel (HU3NYECKOro COJEepIKAHMUS,
BKJIFOYasi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHIKEHUSAX (PU3HMKH, aHAIIN3 U
KPUTUYECKOE OIICHUBaHWE WH(OPMAITUY;

e 3HAKOMCTBO CO cepamu npodeccnoHaabHON NeITEILHOCTH, CBI3aHHBIMU
¢ (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKECHUSX (PU3UICCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeneNio), B 8
Kiacce — 68 yacoB (2 yaca B HeAeno), B 9 kimacce — 102 vaca (3 yaca B HeZel).

[Ipennaraemselii B mporpamMMe mo (pusmke nepeueHsp J1ad0paTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YIUTENb JeIaeT BIOOP MPOBEICHUS
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7a00paTOPHBIX pPabOT W OMBITOB C Y4YETOM WHIUBUIYATbHBIX OCOOCHHOCTEH
00y4Jaronuxcsi, CIUCKa AKCIEPUMEHTATBHBIX 3aJaHHM, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.
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COILEP KXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @®usuka v €€ poJib B IO3HAHUHU OKPY:KA0IIEro MUpa.

®usuka — Hayka o mnpupone. fBiaeHus npupolpl. PU3NYECKHE SBICHUS:
MEXaHUYECKHUE, TEMIIOBBIE, DJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. M3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka wu Jpyrue eCTECTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBeHHO-HAyUYHBIM METOJl TMO3HAHMS: HAONIOACHHE, MOCTaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmro1aemMoro sipiieHus. Onucanne PU3NUECKUX SBJICHUHN C TTIOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHu4deckue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHl U MPOIEAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (ppOBBIM IPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue 1EHBI IeTEHUs IKaJIbl U3MEPUTEILHOTO TTprbopa.
2. H3mepeHue pacCTOSHUM.
3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.
4. OmnpexneneHue pa3MepoB MAJIbIX TE.
5. M3MepeHue temrieparypbl MpPU NOMOLIM >KUAKOCTHOIO TEPMOMETpA U
JaTYuKa TEMIEpaTyphl.

6. IlpoBeneHue uccieoBaHus MO MPOBEPKE TUIIOTE3bl: JNAJTBHOCTH MOJETA
apuKa, MyImeHHOTO TOPU30HTAIBLHO, TeM 0O0JIbllle, YeM OOJIbIIIE BHICOTA
MyCKa.

Pa3znen 2. IlepBoHayasibHble CBeIeHUS] 0 CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OINbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBRA.

JIBmxeHne yactuil BemecTBa. CBsI3b CKOPOCTH ABHMKEHUS YacCTHUI] C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomaeicTBue dacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE ra30B, KUJKOCTEH M TBEPJBIX
(kpuctammuyeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO JBUXKECHHUS.
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2. HaGmonenue nuddysumn.
3. HaGOmiomenune ~ siBmeHud,  OOBSCHSAIONIMXCS ~ MPUTSHKEHUEM WM
OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuaMeTpa aroMa METOJOM psloB (C  HUCIOJIb30BAaHUEM

dororpaduii).
2. OmnbIThI 10 HAOJIIOIEHHUIO TEMIOBOTO PACIIMPEHUS a30B.
3. OnbIThl 1O OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.
Mexannueckoe JBM>KEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBHXKCHUE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JIBM>KEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBneHne WHEpUMHU. 3aKOH HMHEPUUH. B3amMopelcTBHe Tell Kak NpUYMHA
U3MEHEHUSI CKOPOCTH [BMKEHUs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[TnotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJHUYECTBOM MOJIEKYJ B €IUHUIIC
00bEMa BelecTna.
Cunta Kak xapakTepucThka B3auMozencTBus Ten. Cuiia ynpyroctd M 3aKOH
I'yka. M3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTEHUS U CHIIA
TskecTH. CHila TSDKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HaIlPABJIEHHBIX MO OJHOW mpsiMoM. PaBHomelcTByromas cui. Cuna TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOsA. TpEeHUe B PUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HabnrogeHne MexaHM4eCKOro JBMKEHUS TeTa.
2. H3mepeHune CKOpOCTH NPSIMOJMHENHOTO IBUKECHUS.
3. HaOnroneHue siBJICHUS UHEPIIVH.
4. HabmroneHue u3MeHEeHUs: CKOPOCTH MPU B3aUMOJICHCTBUH TETI.
5. CpaBHeHUE Macc MO B3aUMOJICHCTBUIO TEJL.
6. CnoxxeHue cuJl, HallpaBJIEHHBIX IO OJJHOM IIPSMOM.
Jlabopamopnuie pabomel u onvimol.
1. OmpexenieHne CKOPOCTH PABHOMEPHOT'O JIBMXKEHMSI (IIApUKa B KUIAKOCTH,
MOJICIIH AJICKTPUIECKOTO aBTOMOOUIIS M TaK Jajiee).

2. OmpeneneHne CpemHEH CKOPOCTH CKONBKEHHS OpycKa WU IMIapuka o
HAKIIOHHOM TIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OmBITHI, JNEMOHCTPHUPYIOIIME 3aBUCUMOCTH pacTsDKeHHsS (aedopmaiin)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUIKOCTEN M ra30B.
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Hasnenre. CriocoObl yMEHBIICHHS U YBEIUYEHUS JaBieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT 00bEma, Temneparypsl. llepenaua paBieHHs
TBEPIIBIMU TEJIAMH, XUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMarnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTA OT TiyOuHbl. ['mapocratmyeckuii
napajokc. Coobmatomuecs: cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emnu u atmocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBaHUS
Bo3AymHONM oOonouku 3emun. OnbiT Toppuuemnu. M3mepenue atmochepHOro
JaBJeHUsl. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepHOTo J1aBJICHHUS.

JlericTBUE KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTbH JABJIEHUS raza OT TEMIEPATYPHI.

[lepenaya naBieHUs ) KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoCy/ibl.

I'mapaBnnueckunii mpecc.

[IposiBieHue necTBUS aTMOCPEPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUIIBI OT 00bEMa MOTPYKEHHOW YacTh

TeJa U MIIOTHOCTH XKUIKOCTH.

PaBeHCTBO BHITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUJKOCTH.

8. YCJOBHME IUIaBaHUS TeJl: MJIABAHHWE WJIU MOTPYKEHHE TENl B 3aBUCUMOCTH
OT COOTHOLIEHUS IJIOTHOCTEN TeJla U KUAKOCTH.

A A A

~

Jlabopamopnsie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa NOrpyKEHHOH B
KUJIKOCTh YaCTH TeNa.

2. OmpeneneHue  BBITAJIKMBAIOIICH  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
IOIPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BHITATKUBAIOLIEH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl TeJa.

4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITUIKABAIOMIEH CHIIBI,
JEUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHcTtpyupoBanue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U
OIIPELICJIEHUE €€ TPY30IIOABEMHOCTH.

Pa3zpnesn 5. PaGoTra 1 MOIIHOCTB. JHEPrHUs.

Mexanudeckas pabota. MOIHOCTb.

[IpocThie MexaHU3MBI: pbIuar, OJIOK, HAKJIOHHAs IJIOCKOCTh. I[IpaBuio

paBHOBecus pblyara. lIpuMeHeHHe TpaBWJia paBHOBECHUs] phluara K OJIOKY.
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«3onoroe mnpaBuwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocTeie
MEXaHHU3MBbI B ObITY U TEXHHKE.

Mexannueckas dHeprus. KuHernueckas W TNOTEHUHAIbHAs HSHEPIHUS.
[IpeBpaiieHre 0AHOTO BHIA MEXAHUYECKON SHEPTUH B APYTOi. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella

10 TOPU30HTAIBHOU ITOBEPXHOCTH.

2. HccnenoBanue yClOBUM paBHOBECHS pblyara.

3. Hzmepenue KII/I HaKITIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.

8 KUIACC

Pa3nen 6. TenJioBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOW TEOPUU  CTPOCHUS
BelecTBa. Macca M pa3Mmepsl aTOMOB M MOJEKYJ. OIBITHI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU.

Mognenn TBEPAOTO, KHUAKOIO M Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBONCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYIAPHO--KUHETUYECKON TEOPHH.
CmaumnBaHKe U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMPEHNE U CKATHE.

Temmneparypa. CBsi3b TeMIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BHyTpeHHsisi sHeprus. CnocoObl W3MEHEHHMs BHYTPEHHEH DSHEpIUu:
Terionepeaada 51 COBEpLICHUE paboThI. Bunsl TEILIONEPEAAUHN:
TEITIONPOBOIHOCTh, KOHBEKIUS, U3IyYEHHUE.

KonuyectBo TemnoTel. YaenpHas TEMIOEMKOCTh BeUIECTBA. TeminooOMeH u
TEIJIOBOE paBHOBECHME. YpaBHEHUE TemioBoro OanaHca. [lnaBienwe wu
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJEJIbHAsA TEIUIOTA ILJIABJICHUS.
[Tapoo6pazoBanue u kouaeHcamus. Mcmapenue. Kumenwe. YnenpHas TeruioTta
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPAaTyphl KHUIEHUS OT aTMOC(HEpHOro
JABJICHHUS.

BnaxunocTts BO31yXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CrOPaHUsL.

[Tpuntuner pabotel TeroBeix aurareneit KIIJ[ temmoBoro npurarens.
TennoBple ABUTATENM U 3aIATA OKPYKAIOLIEH CPEJIbI.

3aKOH COXpaHEHUS U MTPEBPAILECHUS JHEPTUH B TEIJIOBBIX MTPOLECCAX.

Jlemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHSL.
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Ha6mronenue nuddysun.

HaGnronenue siBneHuit cMaurBaHUs U KaMWUISIPHBIX SBJICHUH.

HabGnronenue TemioBoro paciumpeHus Tedi.

N3menenue naBieHUs ra3a NMpu U3MEHEHMH O0BbEMA M HArpeBaHUM WU

OXJIAKJICHUH.

[IpaBuia u3MepeHus TEMIIEPATYPHL.

Bue! Termonepenayn.

OxJtaxkieHue npu COBEPIICHUHN padOTHhI.

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HaGmronenue kumeHus.

12. HaGnrozieHre mocTosSIHCTBA TeMITepaTyphl MPH TJIaBJICHUH.

13. Moaenu TeroBbIX ABUTATENEH.

Jlabopamopnsie pabomul u onvimol.

1. OnbITHI IO OOHAPYKEHUIO ACHUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSHKCHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OmnbITel 1O HAOMIOJCHUIO TEIJIOBOTO PACHIMPEHMS Ta30B, >KUIKOCTEH U
TBEPIBIX TEIL.

4. OmpenesneHue JaBJICHUS BO3lyXa B OalJIOHE HITTPUIIA.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [IaBJIEHUS BO3JyXa OT €ro
00BbEMa 1 HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka rumoTesbl JTMHEHHON 3aBUCUMOCTH JJIUHBI CTOJIOUKA KUIAKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIEPaTypHhI.

7. HaGnioneHue wu3MeHEHUs] BHYTPEHHEW »HHEpPruu Tejla B pe3yJbTare
Terionepeaayu U padboThl BHEITHUX CHUJI.

8. HccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOIHOW |
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ropsityer BOJBL.
9. OmpeneneHue  KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOrO BOJOW  IpHU
TEIUI00OMEHE C HarpeThiM METAJUTMYECKUM HTUIUHIPOM.

10. OnpenienieHne yaenbHOM TeMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca UCHapeHusl.

12. OnpenesieHre OTHOCUTENIBHOW BIIAXKHOCTH BO3/yXa.

13. Onpenenenne yaeabHON TeIIOThI IUIABJICHUS JIbJA.

Paznen 7. DaekTpruyeckue 1 MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Tenl. J[Ba poaa SIEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CWIIBI  B3aMMOJICMCTBUSA
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPSAJI0B U PACCTOSIHUS MEXKIY TE€JIaMM).

Onektpuueckoe mnoje. Hanpsok€HHOCTH 3neKkTpudeckoro noiid. IlpuHnmn
CYTEPIIO3UILIMU PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).
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Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUYECKUMN 3apsil.
Crpoenue aroma. IIpoBOIHMKM W JUPJCKTPUKU. 3aKOH  COXpAHEHUS
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
NctouHuku mMOCTOSHHOTO TOKA. JIEMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUHN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckag nenb. Cuna  Toka.  DIEKTPUYECKOE  HAIpPSHKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
s ydactka uenu. [lociemoBartelbHOE Y MAPAJJIEIBHOE  COCIMHEHUE
MIPOBOAHUKOB.

Pabota M MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoynsa—JleHna.
DNEeKTpUYECKUe IENU U MOTPEeOUTENH IEKTPUIECKO sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[locrosiHHBIE ~ MarHuThl.  B3auMopaeilcTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHuTHoe moJie 3eMJIM U €r0 3HAYEHHE I )KU3HU Ha 3eMIIe.
OnmeiT  Opcrena. MarautHoe T1oJie  JJIEKTpUYECKOro Toka. [IpumeneHume
AJEKTPOMArHuTOB B TEXHUKE. /[eliCTBME MATHUTHOTO TOJISI HA TPOBOJIHHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSIHHOTO TOKa. lcmonb3oBaHWE >IEKTpOJBUratesicd B
TEXHUYECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABneHue 35eKTpoMarHuTHOM MHAyKuuu. [IpaBuiio Jlenma.
DIIEKTpOreHepaTop. CriocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOU SHEPTHUH.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3apSKEHHBIX TeEl.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.
DIIEKTpOCTaTUYECKAs] HHAYKIHUS.
3aK0H COXpaHEHUS IEKTPUUECKUX 3aPsI0B.
[TpoBOHUKY U AUDIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUIECKOTO MOJIS.
M cTOYHMKYN TOCTOSIHHOTO TOKA.
JIeWCTBHS DIEKTPUIECKOTO TOKA.
. DIEKTPUUYECKUI TOK B KHUJKOCTH.
. I'a30BbIl paszpsm.
. I3MepeHue cuiibl TOKa aMIepMETPOM.
. I3MepeHune 371eKTpUIeCKOro Hanps>KeHUsI BOJTbTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUMN.
. B3aumoieiicTBrue MOCTOSSHHBIX MAarHUTOB.
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. MO,Z[GJIHpOBaHI/Ie HCBO3MOXXHOCTH pa3acICHUA IIOJIOCOB MarHura.
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17. MoaenupoBaHrWe MarHUTHBIX MOJIEH TTOCTOSSHHBIX MarHUTOB.

18. OnbIT DpcTena.

19. MarauTHoE€ 1oJie Toka. DJIEeKTPOMAarHur.

20. [leficTBE€ MarHUTHOTO TOJISE HAa TPOBOJIHUK C TOKOM.

21. DIIEKTPOABUTATENH MIOCTOSTHHOTO TOKA.

22. UccnenoBanue SIBICHUS JIEKTPOMArHUTHOW WHITYKITHH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTh HAINpAaBIEHUS WHAYKIIMOHHOTO TOKAa OT YCJOBUH €ro
BO3HUKHOBEHHUSI.

25. DIIEKTPOTEHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1. OmpIThl TO HAOMIOACHUIO DJIEKTpU3AIMU TEJl WHAYKIHEH W T1pu
COTPUKOCHOBEHHH.

2. UccnenoBanme JeHCTBUSA DIEKTPUYECKOTO TOJS HAa TPOBOJHUKU H

JTUDJICKTPHKH.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MTOCTOSTHHOTO TOKaA.

N3mepenue u peryampoBaHie CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSKEHUS.

HccnenoBanune 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO 4Yepe3 PEe3nCTop, OT

COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS Ha PE3UCTOPE.

7. OmbITHI, JIEMOHCTPUPYIOITUE 3aBUCUMOCTH AIEKTPUUECKOTO
COTIPOTUBJICHUSI TIPOBOJHUKA OT €ro JUIMHBI, TUIOMIAJN TONEPEYHOTO
CEUYCHHS U MaTepuana.

8. IlpoBepka mpaBwiIa CIOXKEHUS HANPSOKCHUA TIPH  TOCIEI0BATEIHHOM
COCTMHECHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwsia Jjisi CWJIBl TOKA MPU MMAPAUICTBHOM COCIMHEHUH
PE3UCTOPOB.

10. Onpenenenne padboThI IEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3UCTOp.

11. OmpeiesiecHHe  MOIIMHOCTH  DJIGKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucrope.

12. UccnenoBanre 3aBUCUMOCTU CUJIBI TOKA, WIYIIETO Ye€pe3 JIAMIIOYKY, OT
HANPsKECHHS Ha HE.

13. Onpenenenne KII/[ narpesarens.

14. MccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS TTOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MarHUTHOTO TIOJISI  TOCTOSHHBIX ~ MAarHUTOB TPU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue NeWCTBHS SJIEKTPUYECKOTO TOKAa HA MAarHUTHYIO CTPETIKY.

o v AW
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17. ONBITBL, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUSA
KaTyIIKd C TOKOM M MAarHuTra OT CHJIbI TOKAa W HalpaBJEHUs TOKa B
KaTyIIKe.

18. MI3yueHue AeiCTBUS MarHUTHOTO MOJISl HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHUE padOThI AIEKTPOIBUTATEIS.

20. M3mepenue KIIJI anekTpoaBuratesibHOW yCTaHOBKH.

21. OnBITBI O MCCIIEIOBAHUIO SIBIICHUS 3JIEKTPOMArHUTHOW WHIYKIIHH:
UCCJICIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHHUS WHAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3znen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBwkeHME. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENTBHOCTh MEXAHUYECKOTO JBMXKEHHUS. PaBHOMEpHOE MPAMOJIMHENHOE
newxeHue. HepaBHoMepHOe npsiMmonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOoyckopeHHOe mpsiMosiuHEHOE JBrkeHue. (CBoOoHOE
naaeHue. OnbeITh | amuies.

PaBHOMepHOE ABMXEHUE MO OKpYKHOCTH. Ilepnon u yacrora oOpamnieHus.
JIuHeHas u yrioBast CKOpOCTU. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroToHa. Broponi 3akoH HeroroHa. Tperunii 3akoH HproToHA.
[IpuHIMI CynEepNIO3UIIMN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS! CKOJIbXKEHHUS, CHIIa
TPEHUS MMOKOsI, IPYTHUE BUJIbI TPEHHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Bumxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpamleHusi. MoMeHT cubl. L{eHTp TshxecTu.

Nmnynsc tena. MIsMeHeHne muMmitynbea. MmmynbCe cuitbl. 3aKOH COXpaHEHUS
uMInyJbca. PeakTuBHOE ABUKEHHUE.

Mexannueckass paboTra W MOIIHOCTh. PaboTa cui TsKeCTH, YNpyrocTw,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs YHEPTUS TeJa, MOIHITOrO HaJl
MMOBEPXHOCTHIO 3eMiIH. [loTeHIManbHast SHEPTUs CKAaTOU NpyKUHbl. KnHeTnueckas
sHeprusi. Teopema O KMHETUYECKOM SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU

SHEPTHUH.
Jemoncmpayuu.
1. HaOmromenne MEXaHHYECKOTO JABHMIKEHHUS Te€JIa OTHOCHTENILHO PA3HBIX TEIl
OTCYETA.
[loKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 63 ot 15.09.2023. McnonHutens: Knioesa C.C. r.I’BJTEKTPOHHbIﬁ
Ctpanuua 12 u3 39. CTpanunua cosaana: 15.09.2023 12:10 =¥ TATAPCTAH



2. CpaBHeHME MyTE€d M TPACKTOPUWA JABWXKEHUS OJHOTO U TOrO K€ Tela

OTHOCHUTENBHO Pa3HbIX TEJI OTCUETA.

N3MepeHne cKkOpOCTH U YCKOPEHUS TPSIMOJTMHENHOTO JIBUYKEHUSI.

HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HaGmroienue ABMKEHUS Tella 0 OKPYKHOCTH.

Habmoienne MexaHn4ecKux SBJICHUHN, MPOUCXOIALINX B CUCTEME OTCUETa

«Tenexka» mnpu €€ paBHOMEPHOM H©  YCKOPEHHOM JBHKEHUU

OTHOCUTEJILHO KaOMHeTa (PU3UKHU.

7. 3aBUCHMOCTbh YCKOPEHHS T€JIa OT MAacCChl Te€Jla U JCHUCTBYIOIIEH Ha HErO
CHJIBI.

8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEIL.

M3meHnenue Beca Tena npyu yCKOPEHHOM JIBHYKEHUU.

10. [Tepenaua nMnysnbca Mpyu B3auMOJICUCTBUU TEN.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHCTBUU TEN.

12. CoOXpaHEHHUE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJCHCTBUH.

13. CoxpaHeHHe UMITYJIbCa IPHU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HaGnrogieHre peakTUBHOTO JABUKCHHUSI.

15. CoxpaHeHHe MEXaHUYECKOM 3HEPTUU IpU CBOOOJHOM NaJACHUU.

16. CoxpaHEHHE MEXAHUYECKON SHEPTUM NIPU JBUKEHUU TEJA MO JCUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpyupoBanue TpakTa A1 pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JBIKCHUS IIAPUKA UITU TEJIEHKKH.

2. OmnpenesieHUe cpeHEd CKOPOCTH CKOJBXKEHUSI OpycKa WM JIBOKCHUS
[IaPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. OmnpeneneHue YCKOPEHHs Tejla MPU PaBHOYCKOPEHHOM JBMKEHUU IIO
HAaKJIOHHOM IIOCKOCTH.

4. HVccnenoBaHue 3aBUCUMOCTH IMYyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBI)KEHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JBW)XXEHUU 0€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KaK PSAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHU OJJUHAKOBBI.

6. HMccnenoBaHne 3aBUCMMOCTH CHJIbl TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

7. Omnpenenenne K03PGUITMEHTA TPEHHS CKOJIbKCHHUS.

8. OmnpeneneHue KECTKOCTH NMPYKUHBI.

9. OmpeneneHre padOTHI CHJIBI TPEHUS MPH PABHOMEPHOM JIBIKCHUU Teja
10 TOPU30HTAIILHON MOBEPXHOCTH.

o v AW
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10. Onpenenenne pabOThl CUIIBI  YOPYTOCTH TMpU TOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXpaHEHUS! SHEPTHUH.

Pa3zngen 9. MexannuecKue KoJ1e0aHUA M BOJIHEBI.

KonebarenbHoe nBruxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: IEPHUOL,
4acToTa, aMIUINTyAa. MareMaTuuecKui U NPYKUHHBIM MasTHUKU. [IpeBpamenne
SHEPIUH MpH KOJIeOaTEeIbHOM IBHXKCHHH.

3aryxatouue  kosneOanus.  BwiHyxkaeHHsle — koneOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexXaHH4Yeckux BOJIH. [IpomonibHblE U
MONEPEYHbIE BOJHBL. J[MMHA BOJHBI HW CKOPOCTh €€ pacnupOCTPAHEHHS.
MexaHn4decKue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKkocTh 3Byka u BbicoTa ToHa. OTpaxkeHue 3Byka. MHOpa3Byk u
yJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronmenuwe koJieOaHHWil TeI IIOA HAEHUCTBUEM CHIIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

Hab6utoienue xosebanuii rpy3a Ha HUTH U Ha IPYKUHE.
HabitoieHue BbIHYKIEHHBIX KOJIE0aHUI U pe30HaHca.
PacnipocTpaneHne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pe30HAHC.
Jlabopamopnsie pabomul u onvimol.
1. OmnpeneneHve YacToThl W MEpUoOJa KOJEOaHMH MaTeMaTUYecKOTo
MasTHHKA.

2. OmnpepeneHue 4acTOThl U IEpUOJA KOIeOaHUN MPY>KUHHOTO MasATHHUKA.

3. HccnenoBanue 3aBUCMMOCTH NEpUoAa KoleOaHUM MOJABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHUMOCTH Meproa KoiaeOaHuil MpyKUHHOTO MasTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpUoJa KOoJeOaHWM rpy3a, MOABEIICHHOIO K
HUTH, OT MaCCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLME 3aBHUCUMOCTh MEepuoAa  KoJjieOaHui
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.

7. V3MepeHue yckopeHusi CBOOOHOIO MaICHUS.

Pa3znes 10. D1eKTPOMATrHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  MoJie.  JJEKTpOMarHuTHble  BoOJIHBL.  CBoOMCTBa
aneKkTpoMarHuTHbIX BOJH. Illkana snekrpoMarHuTHbIX BOJH. Mcmosb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSA3H.

SAN AR
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DOnexkTpomMaruuTHas npupoja cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe AIBJIEHHUS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsAmosnmHeHOe
pacnpoctpanenue cBera. 3atMeHua Connna u JIynsl. Otpaxkenue ceta. [lmockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH TMpeloMieHUs cBeTa. llonHoe BHyTpeHHee
OTpaKeHHE cBeTa. lICrmonap30BaHME TIOJIHOTO BHYTPEHHErO OTPaKEHUs B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xonx onyueir B JsmH3e. Onrtuueckas cucrtema (¢oToanmnapara,
MUKpOCKONIa M Tejeckoma. ['71a3 kak onThyeckas cuUcTeMa. bIM30pyKocTh U
JNATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crekTp. Omnbitel HbloToHa. CroxkeHwue
CIIEKTpaJIbHBIX I[BETOB. J{ucnepcus ceera.

Jlemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxkeHue cBeTa.

[Tonyuenne n300pakeHuM B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBOI.

Xox mydeii B cOOMpAroIIeit JInH3e.

XoJ1 Ty4el B pacCEUBAIOIIEH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Moaens rinasa.

11. Pa3noxenue 6em0oro cBera B CIIEKT.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUHM CBETa PAa3HBIX 1[BETOB.

Jlabopamopnuie pabomul u onvimol.

1. UccrnenoBanue 3aBUCUMOCTH YIJIa OTPaK€HUsI CBETOBOIO Jy4ya OT yrjia
MaJICHHUs.

2. M3yuenune xapakTepUCTUK N300paKEeHUs MIPEAMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCUMOCTH yriia MPEJOMIIEHHS] CBETOBOIO Jyya OT yria
naZieHus] Ha TPAHUILIE «BO3IYX—CTEKIION.

L 0 N o uv kAW R
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4. TlonmyuyeHnue n300pa>keHUM C MOMOIIBIO COOMPAIOIIEH JTHH3BIL.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHUYECKON CHIIBI COOMparoLIeit
JIVH3BI.

6. OMbITHI MO Pa3I0KEHUIO OEJIOro CBETa B CHEKTP.

7. OnbITBI IO BOCHPHUSTHIO I[BETA MPEAMETOB MPU WX HAOIIOICHUM Yepe3
[[BETOBBIC (DUIIBTPHI.

Pa3znes 12. KBaHTOBBIE SIBJICHHS.

Omnwitel Pe3epdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue u norjiouieHre cBera atroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u raMma-u3inydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmogpens aromHoro sapa. HWszoromsl. PaanoaxTrBHBIE
npeBpauieHusd. [leproa nmonypacmnaia aTOMHBIX SIAEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsiIOBOT0 M MAacCOBOIO YHUCEIN.
DHeprusi CBsA3M aTOMHBIX sjaep. CBsA3bp Macchl M SHepruu. Peakuuu cuUHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3I.

Anepnas sHepreruka. JleWCTBHA paguOAKTUBHBIX W3JIyYEHWHW HaA >KUBBIE
OpraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3JIYYEHUS U MOTJIOMICHHUS.

2. CrnexTpsl pa3IMuHbIX Ta30B.

3. Cnextp Bogopoza.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOIIUX U3TyUEHUH.

6. Perucrtpanus uziaydeHus: IpUPOIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuie pabomel u onvimol.

1. HaGnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHHE SHEPIHMU YaCTULBI [0 TOPMO3HOMY

nyTH (1o ¢poTorpadpusim).

3. H3MepeHue painoakTUBHOTO (OHA.

IToBTOpPHUTENIHLHO-00001AKOIIIUIA MOYJIb.

[ToBTOpUTENTHEHO--0000MIAIOIINN MOAYJTH TIPEAHA3HAYCH /I CUCTEMAaTH3aIluU
U 0000meHUS TPEIMETHOTO  COJCpKaHUS W OMNbITa  JICSITEIBHOCTH,
NpUOOPETEHHOTO MPU U3YUYECHHUH BCEro Kypca (DU3MKH, a TaKkKe JJIs MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy M0 (u3uke s 0o0ydaroluxcs,
BBIOpABIINX 3TOT YUEOHBII peAMET.

[Ipy U3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JeSTETLHOCTH, Ha OCHOBE KOTOPHIX 00€CIIEUMBACTCS JTOCTHKEHUE TTPEAMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OoOydeHus, (HopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIEIOBAHUS
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SBIICHUN TPUPOABI W TEXHHUKH, OBJIAJICHUE YMEHHUSAMU OOBICHITH (PU3NUECKUE
ABJICHUSA, IPUMEHsS TMOJYYEHHBbIE 3HAHWs, pelaTh 3a4add, B TOM YHCIIE
KAU4E€CTBEHHBIC U DKCIICPUMEHTAJIbHBIC.
IIprHIMNHATBEHO NEATEIBHOCTHBIM XapakTep JAHHOIO paszesa peaausyercs
32 CY€T TOro, 4YTo OOYy4YalOIIMECS BBINOJIHSAIOT 33JaHusd, B KOTOPBIX UM
IIPEAJIaracTCs:
Ha OCHOBE IIOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAYyYHO OOBACHATH
(puznyeckue IBJICHUS B OKPYKAIOLIEH PUPOJE U MOBCEIHEBHOM )KU3HM;
UCIIOJIb30BaTh HAyUYHbIE METOJIbl UCCIEOBAHUS (PU3UUECKUX SIBIICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HaMOOJIE€ BaXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IIPAKTUYECKOTO UCIIOJIb30BAaHUS PA3JIUYHBIX UCTOYUHUKOB
JHEPIUU Ha OCHOBE 3aKOHA IIPEBPALLECHHS U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB

OHCPIuu.
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IHNIAHUPYEMBIE PE3YJIBbBTATBI OCBOEHUSA HPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne pu3nku Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsI HAMpPaBICHO

Ha JTJOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHbIX

pe3ybTaTOB.

B pesynbrare usyuenus Gu3MKU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocss OyayT copMUpOBaHbl CIEAYIOIIME JIUYHOCTHBIE PE3yIbTaThl B

YacTH:

e 1) MaTpMoOTHM4YECKOr0 BOCTIMTAHUSA:

e — MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3nUecKoil HayKH;

e — IICHHOCTHOE OTHOUIEHHE K JOCTUKEHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

e — IOTOBHOCTh K aKTHBHOMY yYaCTHUIO B OOCY>KJIE€HUU OOLIECTBEHHO 3HAYMMBIX
U OTUYECKHX MpoOJieM, CBS3aHHBIX C NPAKTUYECKUM MPHUMEHEHUEM
JOCTUXKEHUUN PUBHUKY;

e — OCO3HAHHWE BAKHOCTU MOPATBHO--3TUYECKHX MPUHIUIIOB B AEATEIBHOCTU
Y4EHOT0;

e 3))3CTeTHYeCKOr0 BOCIIUTAHMS:

e — BOCHPUATHE ICTETUUYECKUX KAueCTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

e — OCO3HAaHUE IICHHOCTH (PU3NYECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHHUSI MUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHM, BAXKHEUILIEH COCTABIISIOLICH
KYJIbTYPBIL;

e — pa3BUTHE HAy4YyHOH JIIO0O3HATENBHOCTH, MHTEpEca K MCCIeI0BaTENbCKON
NEATEIbHOCTH;

e 5) ¢dopMupoBaHus  KYJbTYPbl 30POBbI W  JIMOIMOHAJIBLHOIO
OJ1aromoJryums:

e — OCO3HaHME ILIEHHOCTH Oe30macHoro oOpas3a J>KM3HM B COBPEMEHHOM

TEXHOJOTMYECKOM MHpE, BAXKHOCTH TNpaBUi O€30MacHOro TOBEIEHUS Ha
TpPaHCIIOPTE, HAa JOPOrax, C AJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBAaHHUEM B
JIOMAIITHUX YCIIOBUSX;

e — chOpMUPOBAHHOCTh HaBBIKA pEQIIEKCHH, MpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

e 06) TPYAOBOIO BOCHIUTAHMA:

e — AKTUBHOE y4YaCTHE B PEIICHWU NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0Opa3oBaTeNbHOW  OpraHM3alud, TOpoa, Kpas) TEXHOJOTHYECKOH W
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COIMAIBHOW HAIpPaBJIEHHOCTH, TPEOYIOIMHMX B TOM YHCIEe W (PU3HUECKUX
3HAHMU;

e — HHTEPEC K MPAKTUYECKOMY M3YUYCHHIO TIPO(ECCHid, CBI3aHHBIX ¢ (DU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHEHTAIMS Ha TMpPUMEHEHHE (PU3MUECKUX 3HAHWM Ui pEIIeHUs 3ajaad B
o0JlacTH OKpy’Karoleld Cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIEHKH HX
BO3MOYKHBIX MOCIICICTBUN JIJI1 OKPYKAIOIIECH CPEIbI;

e — OCO3HAHME TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MpoOJieM U MyTed HX
pELICHHS;

e §8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLNHAJIBbHOM M NPHPOIHOM
cpeabl:

e — IOTPEOHOCTh BO B3aUMOJEWCTBUM IIPU BBIIIOJHEHUU MCCIEAOBAHUNA U
IPOEKTOB (PU3UYECKON HANPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
APYTHX,

e — TIOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MNPAKTUUYECKYIO
NeSTEIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUIA, B TOM YHUCIE (POPMYIUPOBATH
UJIeU, TOHATHUS, TUIIOTE3bl O GPUBNYECKUX OOBEKTAX U SIBICHUSX;

e — OCO3HaHME 1e(PULINUTOB COOCTBEHHBIX 3HAHUNM U KOMIIETEHTHOCTEN B 001acTH
busuKy;

e — IUIAHUPOBAHHME CBOErO PAa3BUTHS B MNPUOOPETEHHWH HOBBIX (PUIMUECKUX
3HAHUI;

e — CTpEMJICHHE aHAJIM3UPOBAThH U BBISIBIATH B3aUMOCBSI3U MPUPO/IbL, OOLIECTBA U
HYKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e — OIICHKAa CBOMX JCWCTBUM C YYETOM BIIMSHUS HAa OKPYXKAIOUIYI0 CpELdy,
BO3MOYKHBIX IJI00ANbHBIX OCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHHUs TporpaMMbl M0 (U3WKE Ha ypPOBHE OCHOBHOTO
oO1ero o0pa3zoBanus y oOydaromnierocss OyayT copMUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE MIO3HABATEIbHbIC YHHBEPCATIbHBIC YUCOHBIC TCHCTBHS,
KOMMYHHKATHBHBIC  YHHBEPCAJIbHbIC  Y4eOHbIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpPCATbHBIC yUeOHBIC JICHCTBHSI.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble Jiornyeckue 1eicTBHA:
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e BBIBISITh W XapaKTepU30BaTh CYIIECTBEHHBIE TPU3HAKU OOBEKTOB
(sBNICHMI);

e YCTaHABIUBATH CYIIECTBEHHBIA MPU3HAK KJIAaCCU(PUKALIUU, OCHOBAHUS JIJIsi
0000I1IeHNS U CpaBHEHUS,

e BBISABJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax,
JTAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHUSIM;

e BBIBISITH MPUYUHHO--CIEJACTBEHHBIC CBSI3M MPU H3YYCHUH (PU3UUECKHUX
SBJICHUM U MPOIIECCOB, JI€JaTh BBIBOJBI C UCIOJIb30BAHUEM JEAYKTHBHBIX
U UHIYKTUBHBIX YMO3AKJIIOUCHHUN, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3HUECKNX BEINYNH;

e CaMOCTOSITENIBHO BBIOMpATh CHOCOO pelieHus ydeOHON (usnyeckoin
3a/lauyn (CpaBHEHUE HECKOJIbKUX BAapUAHTOB peEIICHUs, BHIOOp Hambosee
MOJIXOJISIIEr0 ¢ YIETOM CAMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

e HCIOJH30BaTh BOMPOCH KaK UCCIICIOBATCILCKII HHCTPYMEHT TIO3HAHUS;

e TPOBOJUTH MO CAMOCTOATEIHLHO COCTABICHHOMY IIJIAaHY OTIBIT, HECIIOKHBIN
bu3MUecKuil AKCIIEPUMEHT, HEOOJbIIOe HUCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUSI;

e OICHWBATh HA TPUMEHHUMOCTb U JIOCTOBEPHOCTH HWH(OPMAIIHIO,
MTOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS WU DKCIICPUMEHTA,;

e CaMOCTOSITENHHO (HOPMYTUPOBATH OOOOIIIEHUSI M BBIBOJIBI IO pe3yjIbTaTaM
IPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHNS;

e TMPOTHO3MPOBATH BO3MOXHOE JajbHEHIIee pa3BUTHE (PUBHUECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

e TPUMEHATH PA3JIMYHBIE METOJIbI, HHCTPYMEHTHI M 3aMPOCHl MIPU TOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YY4ETOM MPEMAJIOKEHHOW y4eOHOU
dbu3nyecKoi 3a1a4u;

e AHAM3WPOBATH, CUCTEMATHU3UPOBATH U WHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3TUYHBIX BUJOB U (JOPM TIPEICTABIICHHUS,

e CaMOCTOSITEIHO BHIOWPATh ONTHUMAIBbHYIO (opMy mpeacTaBiICHUS
uHOpPMAIIMM W WUTFOCTPHPOBATH pellacMble 3aJa4yll  HECIOXHBIMH
CcXeMaMHu, TharpaMmMaMu, HTHOU rpaduKkoi ¥ MX KOMOWHAITHSIMH.

KoMMmyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

e B XOJle OOCYXIIeHHS y4eOHOTO Marepuaja, pPe3ysbTaToB J1abOpPaTOPHBIX
paboT 1 IPOEKTOB 3a7]aBaTh BOMPOCHI TIO CYIIIECTBY 00CYKIAEMOM TEMBI U
BBICKa3bIBaTh WJCH, HAIlCJIEHHBIC Ha pEIIeHWE 3aJladyd W TOJJIepKaHue
0J1arokenaTeabHOCTH OOIIECHHUS;
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e COIIOCTAaBJISATH CBOM CYXIEHHS C CYXKICHUAMH JPYTHX YYaCTHHKOB
auanora, o0OHapy»KMBaTh Pa3audue U CXOJICTBO MO3ULINN;

e BBIPAXKATh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

e IMYOJMYHO MPEACTABIATH PE3YJIbTATHI BHIIOJIHEHHOTO (PU3MUECKOTO OMbITa
(3KCIIEprUMEHTa, UCCIIEJOBAHUS, TPOEKTA);

e IIOHMMAaTh W  HKCHOJB30BATh  MPEUMYLIECTBA  KOMAaHJIHOH U
WHANBUAYAIbHON pabOThl MPU pPEIICHUH KOHKPETHOW (Qu3ndecKon
poOJIeMBI;

e TMPUHUMATH LIEIM COBMECTHOW AEATEIBbHOCTH, OPTraHW30BBIBATH ACHCTBUS
no e€ JOCTHXKEHHIO: pPaclpelessiTh PO, OOCYXIaTh IpOLECcChl U
pe3yJbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFOCH;

e BBIIOJHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3ysbTara 1o
CBOEMY HAIPABICHUIO W KOOPAWHHMPYS CBOM JEUCTBUSA C JPYTHMH
YIEHAMH KOMAaHJIbl;

e OLEHMBATh KAY€CTBO CBOEr0 BKJIAJa B OOIIMA NPOAYKT MO KPHUTEPHUSIM,
CaMOCTOSTENIbHO C(OPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PerJISITl/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranuzamnus:

e BBIABIATH MPOOJIEMBbI B )KMU3HEHHBIX U YYEOHBIX CUTyalUsiX, TPEOYIOLINX
IUTsl petieHust (PU3NYECKUX 3HAHUM;

e OpHEHTHPOBATHCS B  PA3IMYHBIX TMOJAXOJaX MPUHATHS  pEUICHUM
(MHIMBUAYATIbHOE, NPUHATHE pEUIEHUS B TPYIIE, NPUHATHE DPELICHUN
TPYIION);

e CaMOCTOSITENIBHO COCTABIISATh AJITOPUTM pelIeHUs] (PU3NYECKON 3a1auu Uiu
MJlaHa MCCIEJOBaHUSl C YYETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH MpeAiaraeMble BAPUAHThI PEHICHUH;

e JIeTaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIN HHTEJJIEKT:

e JIaBaTh aJICKBATHYIO OLICHKY CUTYallMU U NIpeajiaraTh IiaH €€ U3BMEHEeHMUS;

e OOBACHATH TNPUYUHBI  JOCTUXKEHUS  (HEJOCTHXKEHMS) Ppe3yJbTaTOB
JesITeIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb (B TOM YHCIIE B XOJ BBIITOJIHEHUS
(¢u3nyeckoro MCCIEAOBAHHUA WM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

e OLEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

e CTaBUTH ceOsl HA MECTO JAPYroro 4ejoBeKa B XOJ€ CHopa WIN JUCKYCCUU
Ha HAY4HYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTroro;
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e TMpHU3HABaTh CBOE MPABO HA OMIMOKY MPU pelieHrnr PU3NUEeCKUX 3a7a4 WiH
B YTBEPKJICHUIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyudenus B 7 kijiacce rnpeamMeTHbIe pe3ysIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e HCIOJIb30BAaTh  MOHATHSA:  (PU3MYECKHE W  XUMHUYECKUE  SBIICHUS,
HaOMIOACHNE, SKCIEPUMEHT, MOJENb, THIIOTe3a, CAUHUIBI (PH3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUSI BeulecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYEeCKoe JBWXKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPAECKTOpPHUSA, pPaBHOACHCTBYIOIIAS
cuna, gaedopmanus  (ympyras, — IUIaCTHYECKasl)),  HEBECOMOCTb,
COOONIAOIINECS COCYbL;

e paznuuath sBICHUS (AUPQY3uUs, TEIIOBOE ABMKEHHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JBW)XXECHHUE, HWHEpLU,
B3aMMOJICUCTBUE TEJI, PABHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOM OCHIO
BpalleHus, Nepenaya AaBi€HUS TBEPABIMU TEJIaMH, >XHUAKOCTSIMU U
razamMy, arMoc(epHOe JaBJeHHE, IUIaBaHUE TeJ, MPEBpallCHUs
MEXaHUYECKOM PHEpPruM) MO OMHMCAHUIO MX XapaKTEpHBIX CBOICTB U Ha
OCHOBE OIIbITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHUE;

e pacmo3HaBaTb IMPOSIBJICHUE HW3YYEHHbIX (U3UYECKUX SBICHUUA B
OKpYXalollleM MHpEe, B TOM uHciie (U3MYECKUE SBICHHUS B MPUPOJE:
OpUMEPHl ABMXKEHUS C Pa3jIMYHbIMM CKOPOCTSIMHU B JKMBON U HEXHUBON
Opupojie, ACUCTBUE CUJIbl TPEHHsT B NPUPOJIE U TEXHHUKE, BIHUSIHUE
aTMOC(EpHOro IaBJIICHUS Ha >KMBOM OpraHU3M, IJIaBaHWE PbIO, pblyaru B
TeJIe YeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICTISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;

e ONHCHIBATh U3yYEHHbIE CBOMCTBA TeJl U (U3NUYECKUE SBICHUS, UCIIONIb3YS
¢usnyeckue BeIMUMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEMS,
nyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TAXKECTH, BEC
Tela, CWJa TpeHus, JAaBjieHue (TBEPIOro Tena, >KUIKOCTH, Tasza),
BBITAJIKMBAIOIIAsl CUJIAa, MEXaHUYecKas paboTa, MOIHOCTb, IJIEUO CHIIBI,
MOMEHT CHJbl, KOI()QUIMEHT TOJE3HOTO JEWUCTBUS MEXaHU3MOB,
KHHETHYeCKass W TOTCHI[MANIbHAS SHEPIHsi), NMPHU OMHCAHUHM MPABUILHO
TPaKkTOBaTh  (PU3MYECKUI  CMBICH  HUCHOJIb3YEMbIX  BEJIWYUH,  HX
0003HaueHUA W €IUHMIIBI (U3UYECKUX BEIWYUH, HAXOAUTH (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTHMHU BEJIMYHMHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;
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e XapaKTepu30BaTh CBOMCTBA Tei, (pU3MUECKHe SBICHHUS M IPOLECCHI,
WCTIONB3Ys MpaBUJia CJIOKEHUsS CUII (BAOJb OJHOW NpsiMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBWIO paBHOBecHUs phiuara (0Joka),
«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPruM, TpPHU OITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMKUCBIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;

e O00BACHATH PU3NUECKHUE SBICHUS, IPOLECCHl U CBOMCTBA TEJl, B TOM UHUCIIE
U B KOHTEKCTE CHUTyallMil NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBIISITh IPUYUHHO--CJICACTBEHHBIE CBS3H, CTPOUTH OObsICHEHUE U3 1-2
JIOTUYECKHUX IIIaroB ¢ OMOpoil Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3UUYECKUX
ABJICHHUM, (PU3NYECKNX 3aKOHA WU 3aKOHOMEPHOCTH;

e pewmiaTh pacy€THbIE 3amadyd B |—2 JEHCTBHA, MCHOJB3YS 3aKOHBI M
(GopMyibl, CBsI3bIBAOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAU3a
YCIIOBHS 33/1a4M 3alHMCBIBATh KPATKOE YCJIOBHE, MOJCTABIATh (hPU3HUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJUTH PACUYETHI, HAXOAHUTHh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE U PEUIeHUs 3a/lay, OLICHUBATh PEATMCTHYHOCTh
NOJy4YeHHOU (PU3NUECKON BEIHUUHBL;

e pacmo3HaBaTh MpPOOJEMBbI, KOTOPbIE MOYKHO PpEUIUTh MPU MOMOIIU
(pU3HUECKUX METOJOB, B OITMCAHUU UCCIIEI0BAHUS BBIIETSAThH IIPOBEPSIEMOE
NpEeANnoJoKeHne  (rumoresy),  pa3iuyaTb W UHTEPIPETUPOBATH
NOJyYeHHBI pe3ysbTaT, HaXOIUTh OIIMOKM B XOJ€ OIbITa, JAeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaMm;

e IMPOBOAWTH OMNbBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
bu3nYecKux CBOWCTB TelT: dbopmyupoBaTh MIPOBEPSIEMBIEC
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHMS,
3aMUChIBaTh X0/ ONbITa U POPMYIUPOBATH BHIBOJBL;

e BBINOJHATH NPSIMBIE M3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl Tela,
o0bEMa, CHUIIBI M TEMIEepaTypbl C HCHOJIb30BAHUEM aHAJOTOBbIX H
uM(dpoBbIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

e TPOBOAUTH MCCIEIOBAHNE 3aBUCUMOCTU OAHON (PU3NUECKON BEIUYUHBI OT
IpPYrol € HCIOJBb30BAHUEM IMPSMBIX HM3MEPEHUN (3aBUCHUMOCTH ITyTH
PaBHOMEPHO JABWXKYILIErocs Tejla OT BPEMEHU [IBXKEHUS Teja, CHIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCHUMOCTH CWJIbI TPEHUS OT IJIOMIAAN CONPUKOCHOBEHHMSI TEJ, CHIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJIa U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJla, OT TIIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IUIaBaHUsl TeJ, YCIOBUN paBHOBECUs pbluara U OJIOKOB), y4aCTBOBATh B
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IUTAHUPOBAaHUU  Y4eOHOTO HCCIIEJIOBaHMs, COOMpaTh YCTAaHOBKY U
BBITIONHATh W3MEpPEHUs, CJlenys MPEeAoKeHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DUM3MYECKHUX BEJIMYMH B BHJE
IOpPEIOKEHHBIX TAa0IUL U TpapuUKOB, JA€JaTh BBIBOJBI IO pE3yJibTaTaM
MCCIIeIOBAHMUS;

e TMPOBOAWTH KOCBEHHBIE H3MEpPEHHUS (PU3NYECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUIKOCTH W TBEPJAOTO Tela, CUia TPEHHS] CKOJBKECHHUS,
JaBJI€HWE  BO3/yXa, BBITAJIKUBAIOUIas CWia, JCHCTByolmas Ha
HOTPYKEHHOE B KHUJIKOCTh Te€J0, KOA()(UIMEHT MOJNEe3HOro NIEHUCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAysd MPENIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOTHEHUH H3MEPEHUl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUMCIISTh 3HAUEHNE UICKOMOM BEJIMUYMHBI,

e coOJIOJaTh MpaBUiia TEXHUKHU 0€30I1aCHOCTH IIPpU padboTe ¢ 1a00paTOPHBIM
00opy10BaHUEM;

e YKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETpP, AMHAMOMETP, COOOIIAIOIIMECS COCYAbl, OapoMeTp,
phIyar, NOJIBUKHBIA U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

e XapaKTepU30BaThb MPUHLMUIBI JECUCTBUS U3YYEHHBIX HpUOOpPOB U
TEXHHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMNHCAHHUS (B TOM YHCIHE:
MOJIINITHUKH, YCTPOWCTBO BOJOIPOBOAA, THUIAPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMED, OPIIHEBOM HACOC, APEOMETP), UCIIONIb3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUECKHUX SIBICHHI M HEOOXOIUMbIe (DU3UUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

e TMPUBOAUTH NpHUMEpPbl  (HAXOAMTH HMHPOPMALMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUWA B TOBCEIHEBHOU
KU3HU JIJIs1 obecrieueHust 0€30MacHOCTH TPU OOpaIieHu ¢ IpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIONEHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH CpeIe;

e OCYIIECTBJIATH OTOOp MCTOYHUKOB uH(popmanuu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITNXCS
3HAaHUA M TYTEM CpPAaBHEHHUS PA3IMYHBIX HCTOYHUKOB BBIACIATH
uH(pOpPMaLIMIO, KOTOpas SBISETCS MNPOTHUBOPEUYUBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

e HCIOJIb30BaTh MPH BHIMTOJHEHUU YYCOHBIX 3aJaHU HAYYHO--TIOMYJIIPHYIO
JUTEepaTypy (PU3MYECKOro COAEpX aHHs, CIPaBOYHbIE MaTepHAalIbI,
pecypcbl cetu MHTepHET, BlafeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

e coO37aBaTh COOCTBEHHBIC KpaTKWE MUCHMEHHBIC U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpManuu (pU3NUEeCcKOro copepKaHus, B TOM
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qucie MyOJMYHO NeNlaTh KpaTKue COOOIEHUS O pe3yjbTaTaxX MPOSKTOB
WM Y4eOHBIX HCCIEIOBAHUI, MPU ITOM TPaAaMOTHO HCIOJIb30BATh
W3YUYEHHBIH TIOHATUMHBIA ammapar Kypca (U3UKH, COINPOBOXKIATH
BBICTYILICHUE MTPE3CHTAIUEH;

e TMpPU BBHINOJHEHUU Y4YEOHBIX IPOEKTOB W HCCIEIOBAHUIN pacHpenesiarTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABICHHBIMHU 3aJa4yaMu,
CICIUTh 3a BBINOJHEHMEM IIaHa JCWCTBHM, aJeKBAaTHO OIICHMBATH
COOCTBEHHBIM  BKJaJ B  JEATEIbHOCTb  TPYMNIbl, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonity oOydenus B 8 kijiacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

e HCIIOJIB30BaTh MOHATHSA: MAacCa U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBHKECHUE
aTOMOB U MOJICKYJI, arPETaTHhIE COCTOSIHUS BEIIECTBA, KPUCTALUIMIECKHAE U
aMopdHbIe TeJla, HACHIIIEHHBIH W HEHACBHIIMICHHBIN Tap, BJIAXHOCTH
BO31yXa, TEMIIEpATypa, BHYTPEHHSS DSHEPIUsi, TEIJIOBOM JBUTATEINb,
BJIEMEHTAPHBINA AJICKTPUUYECKUN 3apsl, IJIEKTPUUYECKOE MOJIE, MPOBOJHUKHU
Y IUDJIEKTPUKU, IIOCTOSIHHBIN JIEKTPUYECKUI TOK, MATHUTHOE TOJIE;

e paziauyaTh sBJICHUS (TEIJIOBOE pacCIIMPEHHE U CKaThe, Terulolepesaya,
TEIUIOBOE PAaBHOBECHE, CMAUMBAHUE, KAIIWIUIAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpUCTaUIM3alus (OTBEpJEBaHUE), KHUIICHUE,
Terionepeaaya (TETUIONIPOBOHOCTD, KOHBEKIIHS, U3JIy4YCHHE),
BJICKTPU3AIMS TEJ, B3aUMOICUCTBUE 3apSJIOB, JIEHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMCTBHE MAarHUTOB, JCUCTBUE
MAarHUTHOTO TOJIsi HAa TIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAST UHIYKITUS)
[0 OMNUCAHUI0 HUX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PU3UIECKOE SIBIICHUE;

e pacrmo3HaBaThb TPOSBICHUE HW3YYCHHBIX (PU3MYECKUX SBJICHHH B
OKpY)KalollleM MHpE, B TOM 4ucie (U3NYECKUE SIBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKECHUE W KANWULSIPHBIE SBICHUS B TPHUPOJE,
KpUCTaJUIbl B mpupone, uznydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
SBJICHUSA B aTMocdepe, JICKTPUYECTBO JKHUBBIX OPraHU3MOB, MArHHUTHOE
nosie 3emuid, Jpeid MOIIOCOB, POJIb MAarHUTHOTO TOJS JJIS KU3HM Ha
3emJie, OJISIPHOE CUSIHUE, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOMCTBA (MPHU3HAKH) (PU3NUYECKUX
SIBJICHUI;

e OIKMCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (DU3UYECKUE SBIICHUS, UCIIOIB3YS
dbu3uYecKkre BeIWYUHBI (TeMIlepaTtypa, BHYTPEHHSSI YHEPTHsI, KOJITUYECTBO
TEIUIOTHI, YJieJIbHAA TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAas TEIJIOTa
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IUIABJICHUSA, yJedbHas TEIJoTa MapooOpa3oBaHusA, yJeibHas TEIaoTa
CTOpaHHsS TOIUIMBA, KOA(PPHUIMEHT TOJE3HOTO [EHCTBUS TEIJIOBOU
MAaIIuHbI, OTHOCHUTENIbHAS BJIAXKHOCTh BO3/yXa, JJIEKTPUUYECKHUM 3apsj,
CUJIa TOKa, DJIEKTPUYECKOE HAMpSIKEHUE, COMPOTHUBIICHHE MPOBOJHUKA,
YVACIBbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), MpPH OMNHCAHUM MPaBUIBHO  TPAKTOBATh
(GU3NYECKU CMBICT HCIOJIb3YEMBIX BEITUYHMH, 0003HAYEHUS W EIMHHIIBI
(Gu3MUeCKUX BEIMYMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(Gu3MUECKyl0 BEJIMYUHY C JPYTUMH BEJIMYUHAMHU, CTPOUTH TIpapuku
M3YYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUHH;

e XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUA M MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIEC IOJIO)KEHHSI MOJIEKYJISIPHO--KHHETUYECKONW TEOPUU
CTPOEHMSI BEIIECTBA, MPHUHLIUI CYNEPHO3ULUHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMS 3apsAna, 3akoH Oma I y4acTKa LenH, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHHsS DJHEPrUH, IIPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alMCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

e OOBACHATH (PU3MUECKUE IMPOLIECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalllul MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABISTH
MPUYHHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHE U3 1—2 JTIOrMYeCKHUX
IaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOMCTBAa (PU3MUYECKHUX SIBICHHM,
(pu3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemaTh pacy€THbIE 3aJauyd B 2—3 JEHCTBHA, MCHOJB3YS 3aKOHBI M
dbopmyIibl, CBs3BIBAONIME (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBHS 3a/lauyd 3alMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX JUIS  pEIICHUs 3a7a4d, BBHIOMpATh 3aKOHBI W (POPMYIIHI,
HEOOXOAUMBbIE MJisi €€ pelIeHHs, NPOBOAUTH pPACU€Thl U CpPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JJAHHBIMHU;

e pacmo3HaBaTb NPOOJIEMBbI, KOTOPbIE MOXXHO pEHIUTh NpPU MOMOUIA
(Gu3MUEeCKUX METOOB, HCIOJb3ysl ONHCAHWE MCCIECAOBAaHUS, BBIIEIATH
IIPOBEPSIEMOE  MPEANOJIOKEHNE, OLICHUBATh IMPABWIBHOCTH MOpsJIKa
IIPOBE/ICHMSI HCCIIEIOBAHUS, JEJIaTh BHIBOJBI,

e TMPOBOAUTH ONBITHI MO HAOMIOACHUIO (U3MYECKUX SBJICHUM WU
($u3HUEeCKUX CBOMCTB Tell (KAWL PHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero 00bEéMa, TeMrepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHUsl MpU W3JIYYEHHH OT L[BETAa M3Jydarolled (MorIomaromen)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATYphl KUIAKOCTH U
IOWAAN €€ TOBEPXHOCTH, DJIEKTpU3AlMs Tel M B3aUMOJEHCTBUE
ANEKTPUYECKUX  3apsiioB, B3aUMOJECUCTBUE TIOCTOSIHHBIX MArHUTOB,
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BU3yaJIM3allMsl MAarHUTHBIX TOJIEW MOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOIO MOJi HAa IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA D3JIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyJIMpPOBATH
IpOBEPsSIEMbIE MPEATIONOKEHNSI, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHus, OMUCHIBATH XO/JI OTIBITa U (POPMYIUPOBATH BHIBOJIBI;

e BBINOJHATH  NOpPSIMbIE  HM3MEPEHHS  TEMIEPaTypbl, OTHOCHTEIbHOMN
BJIAXKHOCTH BO3/JyXa, CHJIbI TOKA, HANpPSKEHUS C MCHOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (DU3MUECKUX BEJIMYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUH ¢ YUETOM 33JaHHOM a0COJIFOTHOM MOTPENTHOCTH;

e TPOBOAMTH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3HUECKON BETUUYHUHBI OT
IpPYroi C UCHOJIb30BAaHUEM MPSAMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOUNIAJH IIOIEPEYHOrO
CEYEHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA IIPOBOAHUKA, CHJIBI TOKA,
UAYLIEro 4epe3 IPOBOJHMK, OT HAaNpsDKEHWs Ha  [IPOBOJIHUKE,
WCCIIENOBAaHNE IOCIEI0OBAaTEIbBHOTO U IApajuIeIbHOTO  COEAVHEHHMU
MIPOBOJIHUKOB): IJIJAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY H
BBIMOJIHATh M3MEPEHUs, CIeXysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJE TaOdMll U TIpaduKoB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM UCCIIEOBAHUS;

e TMPOBOJUTH KOCBEHHBIE H3MEPEHHUS (PU3MUECKMX BEJIWYUH (yAeIbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBJICHHE TPOBOJHUKA, pabora u
MOIIIHOCTh 3JIEKTPUUYECKOr0 TOKA): IUIAHUPOBATh W3MEPEHHs, COOUpaTh
JKCIIEPUMEHTAJIBHY YCTaHOBKY, CIIEysl MPEIJI0KEHHON MHCTPYKLHUHU, U
BBIYMCIIATh 3HAUEHUE BEJIMUMHBI;

e CcOOMIOAATH MPAaBWIJIA TEXHUKHU 0€30MAaCHOCTHU MpHU padboTe ¢ 1ad0paTOPHBIM
000opy10BaHUEM;

e XapaKTepU30BaThb MPUHLMUIBI JEUCTBUS U3YYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX oOmucaHus (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHMSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJITMETP, CUETYUK DIJIEKTPUUECKOW HHEPrUH, 3JIEKTPOOCBETUTEIHHBIC
npuOOpkI, HarpeBaTeIbHbIE ANEKTPONPUOOPHI (IPUMEPHI), DIECKTPUUECKUE
MIPEAOXPAHUTEIH, FIEKTPOMATHUT, MIEKTPOJBUTATENb OCTOSHHOIO TOKA),
UCIIOJIb3Yysl 3HAHMSI O CBOMCTBaX (PU3MYECKUX SBICHUM U HEOOXOAMMBIC
(du3nuecKre 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIE
npuOOpbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (KHIKOCTHBIH
TEPMOMETP, TEPMOC, ICHUXPOMETP, TMTPOMETP, IBHUraTelb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl SJIEKTPUUYECKUX
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LENel ¢ MOCIeA0BaTEeIbHBIM U MapajlIeIbHbIM COEIMHEHUEM JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUEHUS JIEMEHTOB 3JIEKTPUUYECKUX LIETICH;

e TMPUBOAUTH TpHUMEpPHl  (HAXOAUTH HMHGPOPMALUIO O  MpUMEpax)
PAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KHU3HU JJis1 obecriedeHusi 0€30MacHOCTH TP OOpalleHnH ¢ MpudopaMu u
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MMOBEJICHUS B OKPYKAIOLIEH Cpene;

e OCYIIECTBJIATh TOUCK HH(POpMANUU (PUINYECKOTO COJEp)KaHUA B
WNuTtepHere, Ha OCHOBE HMEIOIIMXCS 3HAHUH M MYyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJCISATh  HH(POPMAIMIO, KOTOpas
SIBJISIETCS MPOTUBOPEUUBON UITM MOXKET OBITh HEJOCTOBEPHOM;

e HCIOJb30BATh IIPH BHITIOJIHEHUH YUEOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
TUTEPATYpy  (U3MUECKOTO  COJEpXkaHUs, CIPABOYHbIE MaTepUabl,
pecypchl cet MHTepHeT, BlageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBanusi THGOPMALIUKU U3 OJTHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHbIE IMHUCHMEHHBIE M KPATKUE YCTHBIE COOOIIEHUS,
0000mass uHMOPMAIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3UUECKOTO
colepKaHusi, B TOM 4YHUCIE MYOJIMYHO TPEACTABIATh pPE3YyIbTaThl
MPOEKTHOM WJIM HMCCIIEOBATENBCKON NEATEIbHOCTH, MPU 3TOM I'PAaMOTHO
UCIIOJIb30BaTh W3YYEHHBI TOHATUHHBIN anmapar Kypca (U3HKH,
COTIPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

e TMpPHU BBHINIOJHCHUH YYEOHBIX TPOEKTOB M HCCIEIOBAHUN (HUIUIECKUX
IPOLIECCOB paclpeAesaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUM C
MOCTaBJICHHBIMH 33/1a4aMHM, CIECAUTH 32 BBINOJHEHUEM IUJIaHa JAEUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OLICHHMBAaTh COOCTBEHHBIM BKJIaa B
JeSITeIbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHHKATHUBHOE B3aUMOJICUCTBHE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOHMIUKTHI.

K xoH1y oOyuenus B 9 kjiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

e HCMOJb30BATh MOHATHS: CHUCTEMa OTCY€Ta, MaTepuaibHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIDKCHUS, Jehopmarius
(ynmpyrasi, mnjacThueckas), TPEHHE, IIEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3Ku, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTU TBEPAOrO Tella, paBHOBECUE, MEXAHMUYECKHUE KOJIeOaHUs U
BOJHBI, 3BYK, WHGPa3BYyK H YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JIeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalIbHO30PKOCTh,
CIEKTPBI UCITYCKaHUS ¥ MOTJIONIEHUS, aib(a-, 6eTa- U raMMa-u3IydeHus,
U30TOIBI, SIZIEPHAS DHEPIETHKA;
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e pasnuyaTh SBJICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBIDKEHHE, CBOOOHOE
najieHue TeJ, pABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aHMMOJICHCTBUE
TE€J, PEaKTUBHOE JBIWKEHUE, KoJieOaTelbHOE ABMKEHHUE (3aTyXaroniue u
BBIHY)KJICHHBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBHKCHHUE, OTPAKCHHE
3ByKa, MPSMOJIMHEHHOE paCIpOCTpaHEHUE, OTPAKCHHUE W TPEIIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KEHHUE OEJIOTo CBETa B
CHEKTp M CJOXKEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAs PaJAHMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOrO CHEKTpa
M3IIyYCHHS) TIO OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBIICHUC;

e pacmo3HaBaTh TMPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX SBJICHUM B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NUECKHE SIBICHUS B MPHUPOJE:
PWIKUBBI U OTIUBHI, ABMKEHUE MIaHeT COTHEYHOU CHUCTEMbI, PEaKTUBHOE
JBIDKEHUE OJKWUBBIX OPraHU3MOB, BOCIIPHUSATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKWE BOJHBI, I[yHAMH, 3X0, IIBETa T,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTHYECKOE NECUCTBHE BUIAMMOTO,
yIbTPa(UOJIECTOBOTO W PEHTTEHOBCKOTO U3IyYEHHM, €CTECTBEHHBIN
PaaOaKTUBHEIN (OH, KOCMUYECKHE Jydd, PAJAMOAKTHBHOE H3ITyUCHHUE
MPUPOIHBIX MHHEPAJIOB, JCHCTBHE PAJAMOAKTHBHBIX W3IYyYCHUH Ha
OpraHu3M 4eJIOBEeKa), MPH STOM IEPEBOJUTH TMPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACHATH CYIICCTBEHHBIE CBOMCTBA (TpU3HAKU) (DUIUUECKUX
SIBJICHUI;

e OIMCHIBATh W3YUYCHHBIC CBOWCTBA TENl U (DU3UUCCKUE SBIICHUS, UCIIOIB3YS
¢u3nUecKkue BEIWYUHBI (CpEOHSSI W MTHOBEHHAs CKOPOCTh Tejla MpH
HEPABHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEpEeMEIleHUe, MyTh, YIJIOBas
CKOpPOCTb, CHUJIa TPEHUS, CUJa YNPYrOCTH, CUJIA TSHKECTH, YCKOPECHHE
CBOOOJHOTO TAJEHUs, BEC Tela, HMIYJIbC Telld, WMIYJIbC CHIIBI,
MexaHudeckas paboTa W MOITHOCTh, TOTCHIIMAIBbHAS DSHEPrHs Tela,
MIOJTHATOTO HAJl TMMOBEPXHOCTHIO 3€MJIM, MOTCHITMAIbHAS JHEPTUS CKATON
MPY>KWHBI, KHUHETHYECKash DSHEPTHs, TOoJHAsg MeEXaHW4decKash DSHEeprus,
MEePUOJT U YacTOTa KOJIeOAHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHa, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMIICHHS CPEIbl), TIPH OIMCAHHH
NPaBUJIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCIOIB3YEMbIX BEIWYHH,
0003HaUEHUA W EIWHHIBI (U3UYECKUX BEIWYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UUYECKYIO BEIMYHUHY C JAPYTUMH BEJIMYHMHAMM,
CTPOUTH TpaUKK U3YUCHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEIUYHH;

e XapaKTEepPU30BaTh CBOMCTBA TeJ, (HU3WYECKHUE SBICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs HPHEPTyH, 3aKOH BCEMHUPHOI'O TATOTECHMS,
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OPUHIMI CYNEPHNO3UIUMU CHUJI, NPUHIUI OTHOCUTEIbHOCTU ['ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI MUMITYJIbCa, 3aKOHBI OTPAKEHUS U
HpeIOMIICHUS CBETa, 3aKOHBI COXPAaHEHHs 3apsIOBOTO U MacCOBOTO YHUCE
IpU SIIEPHBIX pPEaKUUsX, MPU TOM AaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHa U 3alUCBIBATh €0 MAaTEMAaTHUECKOE BBIPAKECHHUE;

e O00OBACHATH (hU3HUECKHE MPOLIECCHl U CBOMCTBA TeJ, B TOM YHUCIEC U B
KOHTEKCTE CUTYyaI[il MPAaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISABIIATDH
NPUYMHHO--CIICZICTBEHHBIE  CBSI3U, CTPOUTH OOBACHEHHME U3 2-3
JIOTHYECKUX IIIaroB C OMOpPOi Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3UUECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

e pemaTh pacy€éTHhlEe 3aJaud (ONMMparIluecs Ha CcucreMy u3 23
YpaBHEHUI), UCIIOJIb3YSl 3aKOHBI M (POPMYJIbI, CBA3BIBAIOIINE (PU3HMUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJayd 3alKChbIBaTh KpPaTKOE
yCIIOBHE, BBISBIATh HEJIOCTAIOIINE WJIM M30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI B (DOPMYIIBI, HEOOXOAUMEBIE JIJISl PEIICHHUSI, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYeHUs (u3mdeckoi
BEJIMYMHBL;

e pacmo3HaBaTh MpPOOJEMBbI, KOTOPbIE MOYKHO PpEUIUTh MPU MOMOIIU
¢uU3NYECKUX METO/IOB, HCIONB3ysS OMHCAHME HCCIEIOBAHUS, BBIICIATH
MPOBEPSEMOE TPEANONIOKEHNE, OICHUBATh MPABIWIBHOCTh MOPSAIKA
IOPOBEICHUS  HMCCIEAOBAHUA, JeNaTh BbIBOJABI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OIIBITOB,;

e IMPOBOAWTH OMNbBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
(u3nUecKuX CBOWMCTB Tes (M3yyeHUe BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUsI HHEPTUH, 3aBUCHUMOCTh Tepuoaa KojeOaHWW NpPYy>KMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIUTYIbI MaJIbIX KOJIeOaHUH, IPSIMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pa3joxXeHue Oeoro CBEeTa B CIEKTP, U3YUYCHHE CBOMCTB M300paKCHHS B
MJIOCKOM 3€pKalie M CBOWCTB H300pa)KeHHsI MpeaMeTa B coOMparomien
TMH3e, HAOMIOJEHUE CIUIONIHBIX W JIMHEHYAThIX CIEKTPOB M3ITYUCHHS):
CaMOCTOSITENIbHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
000py10BaHus, OMUCKHIBATh XOJI OTBITAa U €r0 Pe3yJbTaThl, POPMYIUPOBATH
BBIBO/IBI;

e TIPOBOAWTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Oompeaenss
CpeqHee 3HAa4YeHHE U3MepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHE
coOuparomieid JIMH3bI), OOOCHOBBIBATH BBHIOOp cCrmocoOa W3MEpPEHUS
(M3MepuTeIHLHOTO MPUOOopa);

e TIPOBOAWTH WCCIEAOBAHUE 3aBUCUMOCTEH (PHU3MUECKMX BEIUYHH C
HCIIOJIb30BaHUEM TMPSIMBIX HW3MEPEHUN (3aBUCHMOCTH IIyTH OT BPEMEHHU
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IpU PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HavyalbHOM CKOpPOCTH, MEpHOIa
KoJje0aHUi MaTeMaTHYeCKOro MasTHUKA OT IJIMHBI HUTH, 3aBUCUMOCTHU
yria OTPa)KEHUsl CBETa OT yrja MaJeHUs U yIya MPEeJOMIICHUs OT yria
NaJeHusA): IUJIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITENIBHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
¢u3nyecKkux BEIMYMH B BUAE TaONUI U TpadUKOB, JeiaTh BBIBOJBI IO
pe3ynbTaTaM HCCIeIOBAHNUS;

e IIPOBOAUTH KOCBEHHBIE M3MEPEHUS (U3MUECKUX BEIMYUH (CpEeaHss
CKOPOCTb M YCKOpPEHHME Tejla NpPH PpPaBHOYCKOPEHHOM JBUKCHHM,
YCKOpEHHE CBOOOJHOTO MaJieHUs, KECTKOCTh MPYKUHBI, KOIPPUIMESHT
TPEHHsI CKOJIbKCHHs, MEXaHW4eckas pabdoTa M MOIIHOCTb, YacToTa H
nepuos KojeOaHUM MAaTeMaTU4ecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cujia CcOOUpawoIlleld JIMH3bI, paAUOAKTUBHBIN  (OH):
IUIAaHUPOBATh WU3MEPEHUs, cOOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIONHATh M3MEPEHUS, CIEIysI MPEAI0KEHHOW HHCTPYKIINH, BBIYUCIATD
3HaYeHNE BEJIMYUHBI U aHAJIM3UPOBATH MOYUYCHHBIE PE3yNIbTAThI C YIETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

e coOJIOJaTh MpaBUiIa TEXHUKU 0€30I1aCHOCTH IIpH padboTe ¢ 1a00paTOPHBIM
000py10BaHUEM;

e pa3iauuaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (DU3MUECKUX MOJIEICH:
MaTepuaiabHas TOUYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHHUK
CBeTa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MO/JIeb AaTOMHOTO S]Ipa;

e XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUA HW3YYCHHBIX TPUOOPOB W
TEXHHYECKUX YCTPOMCTB C OMOpPOM Ha WX OMNHCAHHUS (B TOM YHCIE:
CHUIOMETp, JAaTYUKH TOJIOKEHHUS, PACCTOSHUSA M YCKOPEHMs, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHONB3YySd 3HaHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH U  HeoOXoaumble (puznueckue
3aKOHOMEPHOCTH;

e HCIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIC PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIIECCOB
NpU PEIICHUH Y4EOHO--TIPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMBbl IJIs
NOCTPOEHUS U300pAKEHUI B IJIOCKOM 3epKajie U COOMparoleH JIUH3E;

e TMPHUBOAUTH MNpUMEpPHl  (HAXOAUTh  HHGOPMALMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU JIJIs1 obecrieueHrst 0€30MacHOCTH TIPU oOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUsS 3I0OPOBBS W COONIONCHUS
HOPM 3KOJIOTUYECKOTO MTOBEACHUS B OKPYXKAIOUIEH cpene;
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e OCYHIECTBIIATh TOWMCK HHPOpMAUU (UNYECKOTO COJAEpKaHUA B
HuTepHeTe, caMoCTOATEIHHO (HOPMYIUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh
yTU OMNpPEACNICHUs TOCTOBEPHOCTH MOJYYEHHONW MH(OpMAIMU HA OCHOBE
UMEIOIIUXCS 3HAHUM U JONOJHUTEIbHBIX HCTOYHUKOB;

e HCIIOJIb30BATh MPH BBIIOJHEHUU YUEOHBIX 3a/aHUN HAYYHO--TIOMYJIAPHYIO
JUTEepaTypy (QHU3MYECKOTO COACpXKaHHs, CIPAaBOYHbIE MaTepHAaIbI,
pecypcbl cet MIHTEpHeT, BiiafeTh NPpUEMaMHU KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OAHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE M YCTHBIE COOOIIECHUS HA OCHOBE
uH(pOpMAllMM W3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTrO COAEpKAHMS,
MyOJMYHO MPEJICTABIATh PE3YIbTaThl IPOEKTHOM MIIM MCCIIEI0BATENBCKON
NEATENbHOCTH, TMPU O3TOM TIPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUHHBIM amnmapar u3ydaemoro paszjena (U3MKd U COINpPOBOXKIAThH
BBICTYIUIEHHE IMpe3eHTalue ¢ Y4éToM O0COOEHHOCTEH ayIuTOpUu

CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bubnunoreka LIOK
1.1 dusmka - Hayka 0 IIPUPOIE 2
K pHpoZ https://m.edsoo.ru/7f416194
Bubmunorexa IHOK
1.2 dusnyeckue BETUINHEI 2 1 nbsmorexa I1
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOJT ITO3HAHUS 2 1 bubnnorexa [IOK
' i A https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nunorexa LIOK
2.1 CTtpoenue BeliecTBa 1
p B https://m.edsoo.ru/7f416194
27 JIBr>KeHUE 1 B3aUMOJICCTBUE YaCTHI] ) 1 bubmuoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmnoreka IIOK
2.3 A 2
TPCTATHRIC COUTONMIA BeMecTRa https://m.edsoo.ru/7f416194
Hroro o pazneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl
bu6nunorexa LIOK
3.1 MexaHnuecKoe IBIKECHUE 3
a https://m.eds0o.ru/7f416194
3.2 HNuepuus, Macca, IIIOTHOCTH 4 1 bu6nunorexa LIOK
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Hroro no pazneny 21
Paszneun 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TeJIaMH, )KUIKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Jlasenne KuaKoCTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 AtmochepHoe asiieHue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 | 3 bubmmoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nea 5. PaGora n MOIHOCTD. JHEprus
bu6nunorexa LIOK
. 1
>1 Pabora u mommocTe 3 https://m.edsoo.ru/7f416194
bubmmoteka IIOK
. 1
32 HpocTeie MeXaHH3MEI > https://m.edsoo.ru/7f416194
bubmmoteka IIOK
>3 Mexanueckas SHeprus 4 ! ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 3 12
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8 KVIACC

KoaundecTBOo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/l Konrpoabnsie IIpakruyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TensioBuIe ABJICHUSA
1.1 CTpoeHue 1 CBOMCTBA BEILIECTBA 7 bubmorexa [IOK
' p m https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
. 5
1.2 Ternoseie nponeccer 21 ! https://m.edsoo.ru/7f4181ce
Uroro no pazueny 28
Pa3znea 2. DiiekTpuyeckne U MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubmmoreka [JOK
' 1 UX B3aUMOJCHUCTBHE https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
2.2 11 % i 20 1 7
OCTOARHBIH STICKTPHHCCKHH TOK https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
2. M 6 1 1.5
3 ATHHTHRIC ABJICHUA https://m.edsoo.ru/7f4181ce
bu6mmoteka IIOK
. 4
2.4 DJICKTPOMATHHTHAS YK https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5
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9 KVIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/l Konrpouabusie IIpakTuueckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Mexannueckue siBJeHHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubnuoreka [IOK
) ONMCaHus https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.2 BsaumonerictBue ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznen 2. Mexanndeckne Ko1e0aHusi U BOJIHBI
bubnuoreka IIOK
2.1 Mexannyeckue KoueOaHus 7 3 1
https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 MexaHn4ecKne BOJIHEL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. DiieKTpoMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE 1 6 ) bubnuotexa [JOK
' 3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Paznen 4. CBeToBbIE SIBJICHUS
4.1 3aKOHBI pacIpOCTPAaHEHHUS CBETA 6 2 bubnmnorexa [JOK
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https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.2 JI 0 6 3
HH3BT M OTITHHICCKHC IPHOOPDI https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.3 P 0 3 2
A3JIOMEHUE DEJOTO CBETa B CHCKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Paznen 5. KBanroBble siBJIeHUSA

5.1 Hcnyckanue 1 mOTIOMIEHUE CBETA AaTOMOM 4 1 buGnuorexa [IOK
' y B https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
52 6 1
Crpoenne aTomMHoro sapa https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
. bl 1 1
5.3 JIEPHBIE pEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17

Pa3nea 6. IloBTopuTtebHO-00001aI0IM I MOYJIb

6.1 [ToBTOpenue n 0600IIEHHE COIEePIKAHUS 9 ) bubmuoteka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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INnct cornacoBaHusa k gokymeHTy Ne 63 ot 15.09.2023
MHuunumaTop cornacosaHusa: Knitoesa C.C. [upekTop
CornacoBaHue nHmuumposaHo: 15.09.2023 12:10

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo
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