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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOrO 0OIlero o0Opa3oBaHUs
COCTaBJICHA HAa OCHOBE MOJOKEHUH W TpeOOBaHMI K pe3yjbTaTaM OCBOCHHMS Ha
0a30BOM YpPOBHE OCHOBHOW 00pa30BaTeNbHOW MPOrpaMMbl, MPEACTaBICHHBIX B
dI'OC 000, a Takxe ¢ yu€tom ¢eaepanbHoi pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueOHoro npeamera « Duznkay.

CopepxaHue mporpamMmbl MO (U3MKE HANpaBlIeHO HAa (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYaIOIIUXCSd M OPTaHHU3alUI0 H3YUYCHUS
¢bu3NKM Ha NESITEIbHOCTHON OCHOBe. B mporpamme mo (usuke y4UTBHIBAIOTCS
BO3MOXHOCTH y4eOHOro mnpeamera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIPEeIMETHBIM pe3yibTaTaM OOy4YeHHs, a TAKXKe
MEXIPEIMETHBIC CBS3U E€CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO OOIIIer0 00pa3oBaHMUs.

[Iporpamma 1o ¢u3uKe ycTaHaBIMBAET paclpeiesieHne yueOHOro Marepuania
1o rojam o0y4deHus (1o KjaccaM), IpeajaraeT NpUMEpPHYIO MOCIe10BATENbHOCTh
M3y4YeHUs TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yUarOIIUXCsl.

[Iporpamma mo ¢u3uke paszpaboTaHa € 1EJbIO OKa3aHWs METOJIUYECKOU
MOMOIIIY YUYUTEIIO B CO3/IaHUH paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3nka SBISETCA CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEAMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JI€KAT B OCHOBE IPOLIECCOB M
SBJICHUW, W3y4aeMbIX XHUMHEH, OHOJOrHel, acTpoHOMUEW U (U3NUYECKOU
reorpaduell, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTUHY MHPa,
IPEeNOoCTaBIsAeT HamboJiee sICHbIe O00pas3ilbl MPUMEHEHHS HAay4HOTO METOoja
MO3HAaHMS, TO €CTh CIIOCO0a MOTYUYEHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OnHa W3 raaBHBIX 3a/1ad (DU3UUECKOTO 00pa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHusi COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
UHTEpeca K HayKe y 00yJaroIIuXcs.

N3yuenune Quzuku Ha 0a30BOM ypOBHE TMPEANOJAracT OBJIAJICHUE
CICIYIOMMMHA KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIUMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTB:

e HAy4YHO OOBSCHSTH SBIICHHUS,;

e OIICHWBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIICIOBAHUS;

e HHTEPIPETUPOBATh  JIaHHBIE U KCIOJIb30BaTh  HAy4YHbIC
JIOKa3aTeNIbCTBA JIJISl TOJTyYeHUS! BHIBOJIOB.

[enmn wusyuenuss (GU3MKU Ha YypOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
omnpeznenensl B KoHuenuuu mnpemnogaBaHus ydyeOHOro mpenmera «Duszmka» B
oOpasoBarenbHbIX opranu3anusx Poccuiickoit ®enepanuu, peanu3yromux
OCHOBHBIE  001I€e00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKACHHOM pelieHueM
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Konnernu Munucrepcrsa npocseuienusi Poccuiickoit @enepanuu (mpoTokon ot 3
nexadpst 2019 r. Ne TTIK48H).

Heau nzyyenus pusnku:

e TMpHOOpETeHHE HHTEpeca U CTPEMJICHUS OOyYaromMXCi K HayYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE WX HMHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE NPEJCTABICHUNA O HAYYHOM METOJIe TO3HAHUS U (POPMUPOBAHUE
UCCIIEIOBATENIbCKOT'O OTHOIICHHS K OKPY KAIOIIUM SIBIICHUSM;

e (opMHpOBAaHME HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3YYCHHS
OCHOB CTPOECHUSI MaTEepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKMU;

e (opMupoBaHue TpeACTABICHUM O PO (DU3UKHU JJIsT Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHI;

e pa3BUTHE  TMPEJCTAaBIEHUH O  BO3MOXHBIX  cepax  Oyayuen
npoQeCcCuOHANBHON NEATeTbHOCTH, CBI3aHHON ¢ (DU3UKOM, TOATOTOBKA K
JanbHeNeMy 00y4eHHIO B 3TOM HalpaBlIeHUU.

JlocTrxeHne 3THX IeNeld IMporpaMMbl Mo (pU3MKe Ha YPOBHE OCHOBHOTO

o0111ero 00pa3oBaHus 00€CTICYMBACTCS PEIICHUEM CIEAYIONINX 3a/4a4:

e TMpUOOpEeTeHHE 3HAaHUHW O JUCKPETHOM CTPOCHHHM BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX W KBAHTOBBIX
SIBJICHHSIX;

e MpuOOpEeTeHHE YMEHUU ONMUCHIBATH M OOBSACHATH (PU3WUYECKHUE SIBIICHUS C
UCITOJIb30BAHUEM TMOJTYUYEHHBIX 3HAHUH;

e OCBOGHHME METOJOB pEHICHUS NPOCTEHIINX pacy€THBIX 3a7ad C
UCTIOJIb30BaHUEM buznueckux MoJieniei, TBOPUYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHHI HAOJIOIATh MPUPOIHBIC BJICHUS U BBITIOIHSITH OIBITHI,
nabopatopHble pabOThl W AKCIEPUMEHTAJIbHBIE HCCIECJOBaHUS C
MCTIOJIb30BaHNEM U3MEPHUTENBbHBIX TPHOOPOB;

e OCBOCHHE TPUEMOB pabOTHl ¢ WHpOpManuend (U3NYECKOTO COACpIKAHUS,
BKJItOUYasi THQOPMALIMIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKHU, AaHATTU3 U
KPUTHUYECKOE OIICHUBaHNE UHPOPMAIUH;

e 3HAKOMCTBO cO chepamu mpoPheCCUOHAIBHON ESITEILHOCTH, CBSI3aHHBIMU
C (U3MKOW, M COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSAX (PU3NUECKON HAYKH.

Ha u3yuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOUIETO
obOpazoBanus oTBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJEN0), B 8
Kjacce — 68 yacos (2 yaca B Hezelno), B 9 kimacce — 102 gaca (3 yaca B HEZIEIIO).

[Ipennaraemerii B mporpamMme o ¢u3nKe NEepeueHb Ja0OpaTOPHBIX paboT U
OTIBITOB HOCUT PEKOMEHAATEIIbHBIN XapaKTep, YUUTEIb JeIaeT BHIOOp MPOBEACHUS
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7a00paTOPHBIX PabOT M OMBITOB € YYETOM HMHAWMBUIYAIbHBIX OCOOEHHOCTEU
00yUaroIIMXCs, CIUCKA AKCIEPUMEHTAIbHBIX 3aJlaHUM, MpejiaraeMblX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT'0 9K3aMeHa 10 (U3UKE.
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COJEPXKXAHME OBYUYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u €€ posib B NO3HAHUM OKPY:KAKONIIEr0 MUPA.

®dusuka — Hayka o npupone. SBneHus npupoasl. Ousnyeckue sBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, IJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

Oduznueckne BenMUMHBL. M3mepeHune ¢uznueckux BenuyuH. Duszndeckue
npudopsl. [lorpemHocTs n3Mepenuii. MexayHapoaHas cucTeMa €AMHUL.

Kak ¢u3uka wu japyrue eCTeCTBEHHbIE HAyKHW H3y4aloT MPHUPOIY.
EcTecTBeHHOHAy4HBIH METOJI TO3HAaHMS: HAOIOJEHHWE, TMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIJBUKEHUE TUNIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TMIIOTE3, 00BICHEHUE
HaOmonaemMoro sieHus. Onucanue GU3NUECKUX SBICHUN C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIC, JJEKTPUYECKHME, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. duznueckue MpUOOPHI U TPOIEAypa MPSIMBIX U3MEPEHHI aHAJIOTOBBIM U
(G POBBIM TPHOOPOM.
Jlabopamopuwvie padbomsl u onvimel.
1. OmnpenesieHUE IEHBI AEJCHUS MIKaJIbl U3MEPUTEIBLHOTO Ipubdopa.
2. H3mepeHue pacCTOsIHUM.
3. H3mepenue o0bEMa )XKUIKOCTA U TBEPAOTO Tea.
4. OnpeneneHue pa3MepoB MajlbIX TEJL.
5. M3mepeHue Ttemmeparypbl MPU NOMOIIM KHAKOCTHOTO TEPMOMETpa H
JaTYUKA TEMIIEPATYPHI.

6. lIpoBenenue ucciaenoBaHus IO IMPOBEPKE TMIOTE3BI: JAIBHOCTH IMOJIETA
IIapuKa, MyHEHHOTO TOPU30HTAIBHO, TEM OOJbINe, YeM OOJbIIe BBHICOTA
MyCKa.

Paszpnes 2. IlepBoHayajibHbIC CBEICHUA O CTPOCHUM BeLIECTBA.

CrpoeHne BellecTBa: aroOMbl M MOJIEKYJbI, HMX pa3mepbl. OIbITHI,
JIOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxeHne uactui BemecTBa. CBsA3b CKOPOCTHM ABHXKEHHUS YACTHUI[ C
Temrneparypoil. bpoyHoBckoe aBmwxkeHue, nauddysus. BzanmoneicTBue dacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEILIECTBA: CTPOEHUE Ta30B, KUIKOCTEH M TBEPABIX
(kpucTaIM4ecknx) Teia. B3auMocCBsI3b MEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbpIX COCTOSHUSIX W WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUWA BOJBI.

Hemoncmpauuu.

1. Habmronenue G6poyHOBCKOTO JIBUKEHHUS.
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2. HaGmogenue nuddysuu.
3. HabGmonenune ~ siBneHui,  OOBACHSIOUIMXCS  MPUTSHKEHUEM  WIH
OTTAJIKNBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopuwvie pabomsl u onvimel.

1. OueHka JuaMerpa aromMa METOAOM PsSAOB (C  HCIOIB30BAaHUEM

dboTorpaduii).
2. OmbITH MO HAOIOAEHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI MO0 OOHAPYKEHUIO TEUCTBUSI CHIJI MOJICKYJISIPHOTO TIPUTSKEHHUS.
Pa3nen 3. /IBuskeHHe U B3auUMo/ieliCTBHE TeJl.
Mexannueckoe IBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPH HEPABHOMEPHOM JBH)KEHUHU. Pacuér mytu u
BPEMEHU JIBUKCHUSL.
SBnenue wHepnuu. 3aKOH HMHEpUHUM. B3auMonaeicTBue Ten Kak IpUYMHA
W3MEHEHHSI CKOPOCTH [BM)KEHUA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
IInotHocTh BemecTBa. CBS3b IUIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IMHHIE
00BbEMa BEIIECTBA.
Cuna xak xapakTepucTuKa B3auMozeicTBusa Ted. Cuila ynpyrocTd M 3aKOH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBI JAUHAMOMETpA. fIBJIEHUE TATOTEHUS U CHIIA
TsokecTu. Crna TSHKECTH Ha IpyTHX IuiaHeTax. Bec tena. HeBecomocTs. Croxenune
CUJI, HaIIPaBJIEHHBIX IO OJAHOM mpsMou. PaBHopencrByromas cui. Cuia TpeHus.
TpeHue ckoJIbKeHUs U TpEeHUE NOKos. TpeHue B MpUpoie U TEXHUKE.
Jemoncmpayuu.
1. HaOnroneHue MexaHM4ecKOro JBUKEHHUS TEa.
2. W3mepenue ckopocTy NPSIMOIMHERHOTO ABUKEHUS.
3. HaOmronenue siBjeHUS MHEPITUU.
4. HaOmroneHne U3MEHEHUsI CKOPOCTH TIPHU B3aUMOJICHCTBUH TEIl.
5. CpaBHEHHE Macc 110 B3aUMOJEHCTBHIO TEJL.
6. Cno)xeHue CuJl, HaIPaBJICHHBIX 110 OJHOMN MPSIMOM.
Jlabopamopusvie padbomsl u onvimol.
1. OmnpenesieHNE CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IIIApUKa B KUIKOCTH,
MOJIETIH 3JEKTPUUECKOT0 aBTOMOOWIIS M TaK Jajee).

2. OmpeneneHue cpeqHed CKOPOCTH CKOJBXKEHUs OpycKa WM IlapuKa I0
HAKJIOHHOM MJIOCKOCTH.
OnpeneneHne MIOTHOCTH TBEPIOTO TENA.

4. OnbITHI, JAEMOHCTPUPYIOUIME 3aBUCHUMOCTb pPAaCTSKEHUs (IepopMariviu)
NPY>KUHBI OT MPUIIOKEHHOU CHUJIBI.

5. OmbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHUJIbI TPEHHSI CKOJBXKEHHS OT
BECa TeJla U XapaKTepa COMPUKACAIOIIUXCS IOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.
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Hanenue. CriocoObl yMEHBIIEHUS U YBEJIMYEHUS J1aBiieHus. [laBneHue rasa.

3aBUCMMOCTh JaBJeHUsi raza oT o0béma, Temmeparypsl. [lepenaya paBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTAMU U razamu. 3akoH Ilackans. ITHeBmaTmueckue
MaluHbl. 3aBUCHUMOCTh JaBJICHUS >KHAKOCTH OT TIyOuWHBI. ['mapocrarmueckuit
napajsokc. CooOmaroniuecs cocyanl. ['uapaBiuueckue MeXaHU3Mbl.

AtMocdepa 3emnu u armocdepHoe aamieHue. [IpuyuHbl CyliecTBOBaHUSA
BO3ymIHOW oOosnouku 3emun. OmbiT Toppudennu. Usmepenue armocdepHoro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTrO JABJICHUS OT BBICOTHI HAJl ypPOBHEM MOPSI.
[TpubGopsl aist U3MEpEeHHst aTMOC(PEPHOTO JTaBJICHHUS.

JlelicTBUE KUIOKOCTH U ra3a Ha MOTpyKEHHOE B HUX TeNO. BrITakuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxormiaBanue.

Jemoncmpauyuu.

1. 3aBHCUMOCTH JABJICHUS ra3a OT TEMIEPATYPHI.

2. Ilepenaua naBneHUs KUJIKOCTBIO U Ta30M.

3. CooOmmaronuecs COCy/Ibl.

4. I'mapaBan4eckuul mpecc.

5. I[IposiBnenue aeiicTBUg aTMOC(HEPHOTO JaBICHUS.

6. 3aBUCHMOCTh BBITAJIKUBAIOIICH CHJIBI OT 00BEMA MOTPYXKEHHOW YacTu
TeJIa U TUIOTHOCTHU KUJAKOCTH.

7. PaBEHCTBO BBITAIKMBAIOUIEH CUJIbI BECY BBITECHECHHOM KUJIKOCTH.

8. YcIlioBME TIJIaBaHUs TeN: IJIaBaHWE WJIM TOTPY>KEHUE TeJl B 3aBUCUMOCTH

OT COOTHOIIICHHUS MJIOTHOCTEH Tella U KHNIKOCTH.

Jlabopamopusvie padbomsl u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJE OT 00bEMa MOrpyKEHHOHN B
KUJKOCTb YaCTH TEJA.

OnpeneneHne  BBITAIKUBAIOIIEH  CHJIBL, JCHCTBYIOIIEH Ha  TeEJoO,
IOTPYKEHHOE B )KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAOIIEH CUIIBL, IEUCTBYIOIIEH HA TEJIO
B KUJIKOCTH, OT MACChI TEJIa.

OnepITEl, JEMOHCTPUPYIOIIHME 3aBUCHMOCTb BBITAJKHUBAIOLIEH  CHUJIBIL,
JIEUCTBYIONIEH HA TEJIO B IKUIKOCTH, OT O0O0BEMAa MOTPYKEHHOU B
XKUJKOCTb YACTH TENA U OT INIOTHOCTHU KUJIKOCTH.

KoHcTpyupoBanue apeoMmerpa MWIM KOHCTPYUPOBAaHUE JIOJKHM H
oIpeneneHue e€ rpy30noabEMHOCTH.

Pa3znesn 5. PaGoTa 1 MOIIHOCTB. JHEPrus.

Mexanuyeckas pabota. MOIIHOCTb.

[IpocThle MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecHsl pbluara. [IpumMeHeHHe mpaBuiIa paBHOBECHS pbluara K OJIOKY.
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«3omotoe mpaBwio» MexaHuku. KIIJ mnpocteix wMexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckast dHeprus. KuHeTrnueckas W TNOTEHUHAIbHAs HSHEPIUs.
[IpeBpaiiienre 0AHOTO BUJ1a MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpaHEHUS
SHEPIrUM B MEXAHUKE.

Jemoncmpayuu.

1. IIpumMepsl pOCTHIX MEXAaHU3MOB.

Jlabopamopusie pabomsl u onvimel.

1. Omnpenenenre pabOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JBUIKEHHUH Telia

110 TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBanue yCioBUN paBHOBECHS pbluara.
3. Wsmepenue KII/] HaKTOHHON MIOCKOCTH.

4. V3yudeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3gea 6. TenioBbIe IBJICHUS.

OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KUHETUUYECKOM TEOPUU CTPOCHHUS
BelecTBa. Macca u pasMepbl aTOMOB M MOJIEKYJd. OTNBITHI, NOATBEPKAAOIINE
OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mopenu TBEPAOTO, >KHAKOTO M Ta3000pa3HOrO0 COCTOSHUN BEIIECTBA.
Kpucrannuaeckue u amopdHusie Tena. O0ObsiICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUW MOJIEKYJAPHO-KUHETUYECKOU TEOPHH.
CmaurBaHK€e U KallWUIAPHBIC SIBIICHUA. TEMI0BOE PaCIIUPEHUE U CHKATHUE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBUKEHUS
gacTull. BuyTtpennsisi sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEW DHEpPrUU:
Terionepeaaya u COBEPIIICHNE paboTHI. Bunet TEIUIONEPEAAYU:
TETUIONPOBOAHOCTh, KOHBEKIIUS, U3TyYEHHE.

KonudecTBOo TemnoTel. YaenbHas TEMIOEMKOCTh BEIIECTBA. 1eMI000MEH U
TEMJIOBOE€ paBHOBECHE. YpaBHEHHME TeIioBoro Oamanca. I[lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEHICCTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanne u koujeHcamnus. Mcnapenue. Kumnenuwe. YnuenbHas Temsora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(hEepHOTO
JIaBJICHUS.

BrnaxnocTth BO3ayXa.

DHeprus TOIUIUBA. Y AeNbHAs TEIUIOTA CTOPAHUSL.

[Mpunnuner paboter TersoBeix napurareneit KIIJ TtemmoBoro nBurarens.
TerutoBble ABUTATENN U 3AIIUTA OKPYKAIOLIEH CPEBI.

3aKOH COXpaHEHMS U MPEBPAILCHUS SHEPTUU B TEIJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGnrogenue OpoyHOBCKOTO JBUXKEHUS.
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Habmonenune nuddyszuu.

HaGronenue siBIeHN CMauyMBaHUS U KaITWJUISIPHBIX SBJICHUN.
HaGroieHre TeTrioBoro paciiipeHus Tel.

WN3menenne naBieHus rasa mpyd M3MEHEHUH O0OBEMA M HArPEBAaHUM WJIU

vk N

OXJIQXKICHUM.

[IpaBuna uamepeHus: TeMnepaTyphl.

Buasl Terutonepenayun.

OxJtakieHre Ipu COBEPILIEHUH PAa0OTBHI.

HarpeBanue npu coBepiiieHun pab0OThl BHEIIHUMU CUJIAMU.
10. CpaBHEHME TEIUIOEMKOCTEN PA3IMYHBIX BEILIECTB.

11. HaOmronenne KkumneHus..

12. HabnmroaeHue nocTossHCTBA TEMITEPATYPhI IIPU TUIABICHUU.
13. Mojieau TEmIOBbIX JABUraTEICH.

L L N o

Jlabopamopuwvie padbomel u onvimel.

1. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKEHUS.

2. OmnbITHI O BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnpIThl MO HAOIIOJCHUIO TEIJIOBOTO PACHIMPEHHUs] Ta30B, JKUAKOCTEH W

TBEPIBIX TEIL.

4. OmnpeneneHue AaBJICHUS BO3IyXa B OaJIOHE HITIPUIIA.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JAaBJEHUSI BO3JlyXa OT €ro
00bEMa U HArPEBAHUS WIJIH OXJIAXKICHUS.

6. [IpoBepka runoTe3bl IMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJKOCTH

B TEPMOMETPUUECKON TPyOKE OT TEMIIEPATYPHI.
7. HaGmionenue wu3MeHEHUs BHYTPEHHEM OJHEpPruM Tela B pe3yJibTare
TerIonepeayu u paboThl BHEIITHUX CHUIIL.

8. HMccrnenoBanue siBJICHUS TEIIOOOMEHa MPU CMENIMBAHUU XOJOJHOW H

ropsiuyeu BOJBI.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEIJI00OMEHE C HarpeThIM METAJUTMYECKUM ITUITUHIPOM.

10. OnpeneneHne yneJIbHON TEIIOEMKOCTH BEIIECTBA.

11. MccnenoBaHue nporecca ucnapeHus.

12. OnpeiesieHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

13. OnpeneseHue yIeIbHOM TETUIOTHI IIJIaBJICHHUS JIbJIA.

Paznen 7. DjaekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onexktpu3anus Tel. JIBa poja sIeKTpUYecKuX 3apsaoB. BzammognencTBue
3apspDKEHHBIX  Tell. 3akoH Kynmona (3aBUCMMOCTh CHJIBI  B3aUMOJICUCTBUS
3apsSOKEHHBIX TEJl OT BEJIMYMHBI 3aPSI0B U PACCTOSIHUSI MEXK]TY TEJIaMH).

Onektpudeckoe mnoje. Hanpsok€HHOCTh 3iekTpudeckoro moiis. IIpuHuun
CYyNEpHO3UIINU NEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).
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Hocutenu snekTpuyeckux 3apsioB. DJIEMEHTapHBIA AIEKTPUYECKUN 3apsl.
Crtpoenue aroma. IIpoBOAHMKM W JAUAPNEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

DJEKTPUYECKUIT TOK. YCIIOBHS CYIIECTBOBAHUSI DSJIEKTPUYECKOrO TOKA.
HNctouHukn MOCTOSHHOTO TOKA. JIEMCTBUSI 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUM TOK B KUJKOCTAX U Ta3ax.

Onektpudeckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HaIpsKEHHUE.
ComnpoTuBiieHME TPOBOJHUKA. YJIENbHOE CONMPOTUBIEHUE BeliecTBa. 3akoH Oma
s ydyactka uenu. [locimemoBarenbHOE M MAapaJUIeIbHOE  COEAUHEHHE
IPOBOJHUKOB.

PaGota u wmomHOCTh »dieKTpuueckoro Toka. 3akoH Jlxoyms—Jlenna.
DNeKTpUYECKHE LIETH U MMOTPEOUTENN INEKTPUUECKOM 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[locrossHHBIE ~ MarHuThl.  B3auMoAelcTBHME  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe noJie. MarHuTHoe 1noJjie 3eMJIu U €ro 3HaY€HUe JJIs )KU3HU Ha 3eMJe.
OnbiT  Opcrena. MarnutHoe 1mojie  3JeKTpudeckoro Toka. [Ilpumenenue
3JIEKTPOMArHUTOB B TEXHUKE. JIeiCTBME MAarHUTHOTO IOJI HA TPOBOJIHUK C TOKOM.
DIIEKTpOIBUTaTENbh IMOCTOSSHHOTO TOKa. Vcronp3oBaHWE SIEKTpOJABHUraTesie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OneiTel @apanes. SABneHue aeKTpoMariuTHOM uHAyKuuu. [Ipasuno Jlenua.
DIIEKTpPOreHepaTop. Crnoco0bl MOJMYYEHUS]  DJIEKTPUUECKOU SHEPTUH.
DNEKTPOCTAHIIUU HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpauyuu.

DIIeKTpU3aLUS TEIL.
JIBa pozia 3JIEKTPUUECKHUX 3apsI0B U B3aUMOJEHUCTBUE 3aPSHKEHHBIX TEJL.
Y CTpOUCTBO U IENCTBUE 3JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHIYKIIHSI.
3aKOH COXpaHEHUS SJIEKTPUUECKUX 3apsAI0B.
[IpOoBOAHUKY U TUDJICKTPUKH.
MogennupoBaHU€e CUIIOBBIX JIUHUM 3JIEKTPUUYECKOTO MOJIS.
HcTOYHMKY MOCTOSIHHOTO TOKA.
JIeCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUH TOK B JKHJIKOCTH.
. I"'a30BbIi pazps.
. I3MepeHnne cuibl TOKa aMIepMeETPOM.
. I3MepeHnune 371eKTpUUeCKOro HanpsiKEHUST BOJIbTMETPOM.
. Peoctar u Mara3uH cOnpoTUBIICHHII.
. BzaumopierictBre NoCTOAHHBIX MarHUTOB.
. MonenupoBaHne HEBO3MOKHOCTH PA3IEIEHUS ITOJIOCOB MAarHUTA.
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17. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18. OnbIT Dpcrena.

19. MaruutHoe 1moJje Toka. JEeKTPOMarHumr.

20. JleiicTBME MAarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.

21. DJEKTPOJABUTATEIb MOCTOSHHOTO TOKA.

22. MccrienoBaHuE SIBJICHUS 3JICKTPOMArHUTHOM MHIYKITUH.

23. OnbiThl Dapanes.

24. 3aBUCUMOCTh HAIIPaBJICHUS HHAYKIIMOHHOTO TOKa OT YCJIOBHIl €ro
BO3HUKHOBECHMS.

25. DJIEKTPOTreHepaTOp MOCTOSTHHOTO TOKA.

Jlabopamopuwvie padbomsl u onvimel.

1. OneIThl 1O HAONIOACHUIO DJJCKTPU3ALMM Tel WHAYKIWEH U TMpu

COTIPUKOCHOBCHUH.

2. HccnemoBanue NEWCTBUSA DJICKTPUUYECKOTO TIOJII HA TMPOBOJHUKH U
JTUDJICKTPUKHU.

3. COopka u npoBepka padbOThHI ANEKTPUUECKOM IEMU MOCTOSHHOTO TOKA.

4. V3mepeHue u peryIupoBaHHUE CHUIIBI TOKA.

5. M3MmepeHue u peryinpoBaHUE HAPSHKEHUSI.

6. HccnenoBanue 3aBHCHUMOCTH CHJIBI TOKa, WAYIIErO 4epe3 pPe3ucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA M HANPSDKCHUS HA PE3UCTOPE.

7. OmBbITHI, JEMOHCTPHPYIOIINE 3aBUCUMOCTH AIIEKTPUIECKOTO

COIIPOTUBJIEHUS] TMPOBOAHUKA OT €ro JUJIMHBI, IUIOLIAJHA IIOIEPEYHOIO
CEYEHHUs U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSHKECHUW TPU IOCIEI0BATEIbHOM
COEJIMHEHUHU IBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia [l CHIbBl TOKa MPU MAPAIIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

10. Onpezenenrie paboThl ANEKTPUUECKOTO TOKA, UAYLIETO YEPE3 PEIUCTOP.

11. OnpenesnieHUE MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISEMONW Ha
pe3ucrope.

12. MccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MUAYUIETO 4YEpPE3 JAMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

13. Onpenenenne KIIJ[ narpeBarens.

14. MccnenoBanre MarHUTHOTO B3aUMOJICHCTBHS ITOCTOSIHHBIX MATHUTOB.

15. I3ydyeHne MAarHuTHOTO TIOJs MOCTOSIHHBIX ~MAarHUTOB MpPU  HX
00bEIMHEHUN U PA3JICIICHUMU.

16. MccnenoBanue NeCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUSA
KaTyIIKM C TOKOM M MarHuta OT CWJIbl TOKa W HAamNpaBJICHUS TOKa B
KaTYIIKE.

18. M3yueHue neCTBUS MATHUTHOTO MTOJISL HA MPOBOJHUK C TOKOM.

19. KonctpyupoBanue u uzydeHue padoThl 3JEKTPOIBUTATEIIS.

20. smepenue KII/] anekTpoaBUraTeibHONM YCTAaHOBKH.

21. OnBITBI TIO HUCCIEIOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHOW WHAYKIUH:
VCCIICIOBAHNE W3MCHEHUWM 3HAYEHHS W HANpPaBICHUS HHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. MexaHu4eckue siBJICHUs.

Mexanuueckoe JBWKeHHE. MarepuanibHasg Touka. Cucrema oTcuéTa.
OTHOCHUTENBHOCTh MEXAHMYECKOT0 JBHKEHHs. PaBHOMEpHOE NpsIMOJIMHEHHOE
nBr>keHue. HepaBHOMEpHOE NPSIMONMHENHOE IBHKEHUE. CpeHss 1 MTHOBEHHAs
CKOpOCTb T€Jla IPU HEPABHOMEPHOM JBUKECHUHU.

Yckopenue. PaBHOyckopeHHOe TmpsiMonuHEHOEe nBmkeHue. CBoOogHOE
naaenue. OneiTel [ anunes.

PaBHOMepHOE ABMXKEeHUE MO OKpYyKHOCTU. Ilepron u yacrota oOpaieHus.
JIuHeliHas U yTIIOBasi CKOPOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

[Tepsr1ii 3akoH Herorona. Bropo 3akod Herorona. Tperuit 3akon HeroToHa.
[IprHIMD Cynepno3uiuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHUS CKOJIbKEHUSI, CUJla
TPEHUsI OKOS, APYTUE BUABI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TITOTEHUS. YCKOpPEHHE CBOOOJIHOTO
najgeHus. JBuwxkenue rmaHer BOkpyr ComHma. IlepBas kocMudeckass CKOPOCTb.
HesecoMocTh 1 mieperpys3ku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpAOEe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEINIEHHON OChIO BpalieHus. MoMeHT cuibl. L{eHTp TsxecTu.

Nmnynec tema. M3menenune ummynbca. MMmynsc cumibpl. 3aKOH COXpaHEHMS
UMITyJibca. PeakTUBHOE JBUKEHUE.

Mexanuyeckas paboTa U MOIIHOCTb. PaboTa cuil TsHKECTH, YNPYTrOCTH,
Tpenus. CBsi3b SHEPTUU U paboThl. [loTeHIManpHas YHEPrus Tena, MOAHATOTO HaJ
NOBEPXHOCTHIO 3eMJIH. [IoTeHIIManbHas SJHEpTUs CKATOU NpyKUHbL. KuHeTnueckas
sHeprusi. Teopema O KMHETUYECKON HEPTHM. 3aKOH COXPAHEHHUS MEXaHUYECKOUN

3HepFI/IH.
Jemoncmpauyuu.
1. Ha6J'IIOI[CHI/IC MEXAaHHNYCCKOT'O IBUKCHUA TEJIa OTHOCUTCIBbHO pa3HBIX TCJI
OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHHE TyTEH M TPACKTOPUU IBHKEHHUS OJHOTO M TOrO K€ Tela
OTHOCHUTEIBHO PA3HbIX TEJ OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHUS NPSIMOJIMHENHOTO JBUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO IBUKEHUS.

HaOnronenue aBuxkeHus Teia no OKpy>KHOCTH.

Halnronenue MmexaHu4eCcKuX SIBIEHUN, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexxxka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBUKCHUH
OTHOCHUTEIIbHO KaOuHeTa (QU3HUKH.

3aBUCUMOCTh YCKOPEHHs TeJla OT MacChl Tella W JEHCTBYIOLIEH HA HEro
CHUJIBL.

HaGnronenue paBeHcTBa CUJl PpU B3aUMOJICHCTBUN TE.

N3MeHeHue Beca Tena npu yCKOPEHHOM JABUKECHUH.

Ilepenaua uMmyJibca Ipy B3auMOJECUCTBUU TeEIL.

[IpeoOpa3zoBanus IHEPTUHU MTPU B3AUMOJICUCTBUU TEJl.

CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOJIEHCTBHH.

CoxpaHeHne UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOJEHCTBHH.
Habmronenne peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKOM SHEpTUu IPpU CBOOOTHOM MaICHUH.
CoxpaHeHre MEXaHUYECKO SHEPTUU NIPH IBHXKEHUH TeJIa MO 1eUCTBUEM
IPY>KUHBI.

Jlabopamopuwvie padbomol u onvimel.

1.

KoncTpynpoBanue Tpakra Jjsi pa3roHa M JaJIbHEHIIEr0 PaBHOMEPHOTO
JBH>KCHUS [IAPUKA VI TEJIECKKHU.

Onpenenenue cpeaHed CKOPOCTH CKOJIbBKEHUs OpycKa WU JBUXKECHUS
1IapyKa 10 HAKJIIOHHOW IIIOCKOCTH.

OnpeneneHue yCKOpeHUs Tela IMPU PABHOYCKOPEHHOM ABHKEHUU 10
HaKJIOHHOW IJIOCKOCTH.

4. HCCJ’I@I[OB&HPI@ 3aBUCUMOCTHU IIYTH OT BPEMCHH IIPpU PABHOYCKOPCHHOM
JABHUXKCHHUU 0e3 HaYaJIbHOM CKOpPOCTH.

5. HpOBepKa T'UIIOTC3bI: CCJIM IIPpU PABHOYCKOPCHHOM IBHIKCHHU oe3
HavyaJIbHOM CKOpPOCTHU IIYTHU OTHOCATCA KaK pPsa HEUYETHBIX quceia, TO
COOTBCTCTBYIOIIUC NPOMCIKYTKH BPpEMCHU OJIUHAKOBBI.

6. HCCJ’IGI{OB&HHG 3daBUCHUMOCTH CHJIBI TPCHHA CKOJIBXKCHUA OT CHIIbI
HOPMAJIbHOI'O JaBJICHHUA.

Omnpenenenne K03QPULIHUEHTA TPEHUS CKOJIBKEHUS.

8. Omnpenenenue KECTKOCTH NPYKUHBI.

OHpGI[GJ'IGHI/IC pa6OTBI CUIbl TPCHHA IIPU PABHOMCPHOM IAIBUWKXCHHUU TCJIa
I10 FOpHSOHTaHLHOﬁ ITOBCPXHOCTH.
[okymeHT co3aaH B anekTpoHHow chopme. Ne 31 ot 15.05.2024. UcnonHutenb: Maneesa .M. B INIEKTPOHHbIN

Ctpanuua 13 u3 40. CtpaHuua cosgana: 15.05.2024 14:45 ¥ TATAPCTAH



10. Onpenenenre padbOThl CWIBl YOPYTrOCTH TPU TMOABEME Tpy3a C
WCIIOJIb30BaHUEM HEMOABMYKHOTO U TIOJIBUYKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXpPaHEHHUs SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHNUSA U BOJHBI.

KonebarenbHoe nBmxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUIL: TIEpUO]I,
4acToTa, amIuuTyAa. MateMaTuueckuid U MpYy>KUHHBIA MasTHUKHU. [IpeBpamieHue
SHEPTUHU MPHU KOJIeOATEIbHOM JBUKEHUU.

3aryxaromue  kosneOaHus.  BwiHyxkzaeHHble — koneOanus.  Pe3oHaHc.
Mexannueckue BoOJHBI. (CBOMCTBA MeXaHWYeCKMX BOJH. [IpononbHbie U
NONepeyYHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHHS.
MexaHnuecKre BOJIHBI B TBEPAOM TeJle, CEUCMUYECKHUE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BbicoTa TOHa. OtpaxeHue 3Byka. MHPpa3Byk u
yJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenue xosneOaHMII TET MO AEHUCTBUEM CHIIBI TSKECTH M CHIIBI
YIOPYTOCTH.

Hab6monenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHU U pEe30HAHCA.

Pacnpoctpanenue npoAoJibHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIIHN).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKUI PE3OHAHC.

Jlabopamopuwvie padbomsl u onvimel.

1. OmnpenesieHMe 4YacTOTbl W Nepuoda KoJIeOaHUH MaTeMaTHUYeCKOIO
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MasiTHUKA.
2. OmpeneneHue 4acTOThI U epuoaa KojieOaHul Mpy>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH I€pHOJia KoeOaHUM MOBEUIEHHOTO K HUTU
rpy3a OT JJINHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTHY NIEPUOIAa KOJIEOaHUM IPYKUHHOTO MAasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHMOCTH IepHoJa KoJieOaHWIl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh MepHoJa  KoJjieOaHUit
IPYKMHHOI'O MAasITHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaeHUSI.
Paznes 10. DieKTpoMarHuTHoOE MoJie M 3JIEeKTPOMArHUTHbIE BOJIHBI.
OJIEKTPOMarHuTHOE  MOJIE.  OJJEKTPOMAarHuTHble  BOJHBL.  (CBoOMcCTBa
ANIEKTPOMArHUTHBIX BOJH. lllkana »sneKkTpoMarHUTHBIX BOJH. lcnosnb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JUIsI COTOBOM CBS3H.
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DJleKTpOMaruuTHas npupoga ceera. CKOpocTh cBeTa. BOJIHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBoNCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopuwvie padbomsl u onvimel.

1. W3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBbIO MOOWIBLHOTO

TenedoHa.

Pa3gen 11. CBeToBLI€E SIBJICHHS.

JlyueBas  Mmogmenmbp  cBera.  Mcrounuku — ceera.  IIpssmonuHeiHoe
pacnpocTtpaHnenue cBera. 3atMmenust Connua u JIynel. Otpaxenue ceta. [lnockoe
3epKaI0. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akoH mpenomieHHs cBera. [loiHOe BHYTpeHHEe
OTpakeHUE cBeTa. lICrnonap30BaHME TIOJHOTO BHYTPEHHEIO0 OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xom umyweit B gdumH3e. Onrmueckas cucrema (oroamnmapara,
MUKPOCKOINa M Tejeckona. ['J1a3 kak omnTuueckas cucTeMa. biaum3opykocTth u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmnektp. OmnbiTel Hptorona. CrokeHue
CIIEKTpaJIbHBIX LIBETOB. Jlucnepcust cBera.

Jlemoncmpayuu.

[IpssMonHEHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonydenue nzo0pakeHuil B JIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue csera.

Onruueckuii CBETOBOJ.

Xox mydeit B coOuparoiei JnH3e.

XO0J Ty4der B paCCEUBAOLIEH JIMH3E.

[Tonydenue n3o0pakeHUl ¢ MOMOIIBIO JTUH3.

[Tpunnun nefictBus GoTroarmapara, MUKPOCKOIA U TEJIECKOMA.
10. Mopmens rnasa.

11. PaznoxxeHue 6eoro cBeta B CIEKTP.

O e N o R W N

12. [lomyyenue 6eoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuwvie pabomsl u onvimel.

1. HccnepoBaHue 3aBUCHMOCTH yTIila OTPa)XEHUsT CBETOBOIO Jiyda OT yrjia
naJIeHUs.

2. M3yueHue xapakTepUCTUK U300paxKeHUs MPeAMETa B TUIOCKOM 3€pKaje.

3. HccnepoBaHue 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS CBETOBOIO Jyda OT yIJia
NaJiCHUs Ha TPAHUIIE «BO3TYX—CTEKIIO».
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4. TlomyueHue n300paXxeHUM C MOMOILbIO COOUPAIOIIEH JTUH3BI.
Omnpenenenne POKYyCHOTO pacCTOSHUSA U ONTUYECKON CHIIbl coOMparolen
JIMH3BI.

6. ONBITHI MO Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

7. ONbBITHl MO BOCHPHATHIO I[BETa NPEAMETOB IMPU MX HAOIIOACHUU 4epes3
[[BETOBBIE (PUIIBTPHI.

Pasznes 12. KBaHTOBBIC SIBJICHUS.

Omnsitel Pesepdopna u mnaneraphas mojenb atoma. Mogenb atoma bopa.
Hcenyckanne u nornomenue ceeta atomoM. KBaHThI. JIMHENYaThie CIEKTPBI.

PagnoaktuBHOCTh. Anb(a, Oera- U ramma-usznydeHus. CTpoeHUE aTOMHOIO
aapa. Hyknonnas wmoxpens aromHoro sapa. HM3oromsl. PaguoakTrBHBIE
npeBpaienus. llepuon noypacmaaa aTOMHBIX SIED.

SAnepHple peakunu. 3aKOHBI COXPAHEHHUs 3apsAJ0BOIO MU MACCOBOTO YHUCEI.
OHeprus CBS3M aTOMHBIX snep. CBA3p MacCel W 3HEpruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounuku sHeprur CosHIA U 3BE3NI.

Anepnas sHepreruka. JleWCTBHS pPaguOAKTUBHBIX HU3JIyYEHHW HaA JKUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUs U NOTJIOLIECHHUS.

2. CHoexTpsl pa3jInyHbIX ra3oB.

3. Cnektp Bogopoaa.

4. Habmonenue TpekoB B kamepe Bunbcona.

5. Pabota cuéTurnka HOHU3UPYIOIIMX U3ITyUEHU .

6. Perucrpanus nszinydeHuss IpUpOJHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwvie padbomol u onvimeol.

1. HaOmroneHue CIIOMIHBIX U JIMHEHYATBIX CIIEKTPOB U3TyUYEHUS.

2. HccnenoBanue TpEKOB: M3MEPEHHUE DHEPTUM YacCTHLBI 110 TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. M3mepenue painoakTuBHOTO (OHA.

IHoBTOpHUTEIBbHO-0000IIAIOIIHIT MOTYJIb.

[ToBTOpHUTENBHO-0000IIAIONINI MOAYJIh MPEIHA3HAYCH JIJIsl CHCTEMAaTU3alUN
U 0000mIeHUsT TNPEIMETHOTrO  COJEpKaHUS UM ONbITa  JEATEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUEHUH BCETO Kypca (PU3UKH, a TAKXKE [Tl TOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »J3K3aMeHy MO ¢(u3uke mia oO0ydaroumxcs,
BBIOPABIIMX ATOT YUEOHBIN MTPEAMET.

[Ipu n3ydyeHuu AaHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI
JEeSITEIbBHOCTH, HA OCHOBE KOTOPBIX 00eCIeUnBaETCsl JOCTUKEHUE IPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00yueHus, (¢opMupyercs
€CTECTBEHHOHAy4YHass IPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCIEHOBAHMS
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SIBJICHUW TPUPOABl U TEXHUKH, OBJIAJCHUE YMEHUSIMU OOBACHATH (U3NUYECKUE
SIBJICHUSI, TPUMEHSS TMOJyYCHHBbIE 3HAHUA, pElaTh 3aJadyd, B TOM YHUCIIE
KAUE€CTBEHHbBIEC U DKCIIEPUMEHTAJIbHBIE.

[IpyHIHMNMAIBHO NESTEIBHOCTHBIA XapakTep JAHHOTO pasjena peanu3yeTcs
3a cu€T TOro, 4YTo OOydYarolyMecs BBIMOJHSIOT 3aJaHusi, B KOTOPBIX UM
npearaeTcs:

HA OCHOBE TIOJIYYEHHBIX 3HAHUN pacrmo3HaBaTh M HAY4YHO OOBSCHSTH
dbusndecKkue SBIECHUS B OKPYKAIOIEH TPUPOJIE ¥ TTOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIICIOBaHUS (PU3HMUECKUX SBJICHUHN, B TOM
YUCJIe ISl HPOBEPKU TMIIOTE3 U MOJIYYEHHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHITh HAyYHBIE OCHOBBI HAMOOJEE BaXKHBIX JIOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTUW, HATPUMED, NPAKTUYECKOTO UCIIOIB30BAHUS PA3JIMYHBIX UCTOUYHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPIUMu.
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IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenue pu3uku Ha ypoBHE OCHOBHOT'O 001Iero 00pa3oBaHus HAaIpaBiIeHO

Ha JOCTHXKEHUE JTUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3yIbTaTOB.

B pe3ynbTaTe uzyuenus GpuU3MKu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuaromierocs 0yayT copMUpOBaHbI CIAEAYIONTNE TUYHOCTHBIE PE3YIbTaThl B

Y4acTH:

e 1) maTPpMOTHYECKOr0 BOCIIUTAHUSA:

e — MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOM
bu3nUecKoil HayKu;

e — IICHHOCTHOE OTHOIIEHNE K JTOCTIKCHUSIM POCCHIUCKUX YUEHBIX-(PU3UKOB,;

e 2) rpa:kKIaHCKOIr0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e —TOTOBHOCTb K AKTUBHOMY YUYaCTHIO B 00CYKJICHHH OOIIECTBEHHO 3HAYUMBIX
U OTUYECKHX TMpoOJieM, CBS3aHHBIX C MPAKTUYECKHUM TPUMEHEHUEM
JTOCTIKCHUH (U3HUKY;

e — OCO3HAaHHWE BAKHOCTU MOPAIBHO-3TUUYECKUX MPUHIIMIIOB B JEATEIHLHOCTH
YYEHOrO;

e 3)3CTeTMYeCKOro BOCIIUTAHMS:

e — BOCIIPHUATHEC ICTCTHYCCKUX KA4eCTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O MMO3HAHMS:

e — OCO3HAHME LEHHOCTU (U3MYECKOM HAYKM KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHMH, BAKHEMIIEH COCTaBISAIOLICH
KYJIBTYPBI;

e — pa3BUTHE HAy4YHOH JIIO003HATEIBHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEATEIIbHOCTH;

e 5) d¢opvupoBaHus  KYJbTYPbl 31I0POBbSI M  J3MOIMOHAJBLHOIO
0/1aronoJryyus:

e — OCO3HaHME LIEHHOCTH O0e30MmacHOro ooOpas3a JKHU3HH B COBPEMEHHOM

TEXHOJIOTHYECKOM MHPE, BAKHOCTU MPAaBWJI OE€30IIaCHOTO IOBEJECHUS Ha
TpaHCIOpTE, Ha JI0pOrax, ¢ JJIEKTPUYECKUM M TEIJIOBBIM O0OpYyAOBaHUEM B
JIOMAIIHUX YCIOBUSX;

e — chOpMHPOBAaHHOCTh HaBBIKa peQICKCUHU, MPHU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TAKOI'0 YK€ IpaBa y Ipyroro 4ejIoBeKa;

e 6) TPY10BOI0 BOCHIUTAHMS:

e — AKTHUBHOE yYacTHE€ B pPEIICHUMH MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpTraHW3allid, TOpOJa, Kpas) TEXHOJOTUYECKOW W

HokymeHT cospaH B anekTpoHHon copme. Ne 31 ot 15.05.2024. Vicnonnutens: aneesa I'.M. ' INEKTPOHHbBIA
Ctpanuua 18 us 40. CtpaHuua cosgana: 15.05.2024 14:45 ¥ TATAPCTAH



COLIMAJIbHOM HaIMpaBiI€HHOCTH, TPEOYIOIIUX B TOM YuciIe U (UBHUECKUX
3HAHUU;

e — MHTEpEC K MPAKTUUECKOMY U3yUYECHUIO MPOQECCHil, CBI3aHHBIX C (PUIUKOM;

e 7) 3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHEHTAlMsI HAa NMPUMEHEHUE (PU3NYECKUX 3HAHMM JJI1 pELIeHUs 3a7ay B
o0nacTu OKpy’Karolled Cpelpl, MJIAaHUPOBAaHUS IOCTYNKOB M OLEHKH HX
BO3MOYKHBIX IOCJIEJACTBHUH ISl OKPYIKAIOLIEN CPEbI;

e — OCO3HAHHE TJIOOATBLHOrO XapakTepa JKOJOTHYECKUX MpoOjeM U myTed ux
pelieHus;

e 8) aganmranum K U3MEHSIOUMIUMCH YCJOBHUSAAM COLMAJBLHON W NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTH BO B3aWMOJICHCTBUM TPH BBHIMIOJTHEHUU HCCICIOBAHUN U
MPOEKTOB (U3UYECKOW HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUSIM
Apyrux;

e — TIOBBIICHUWE YPOBHSA CBOCW KOMIIETEHTHOCTH YEPE3 IMPAKTUUYECKYIO
JIEATEIILHOCTD,

e —MOTPEOHOCTH B POPMUPOBAHNU HOBBIX 3HAHUU, B TOM duciie (HOpMyIUpOBaAThH
UJeH, MOHITHS, TUIIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBJICHUSX;

e — OCO3HaHHWE ACPUIIUTOB COOCTBCHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

e — IUIAHUPOBAHHME CBOETO PAa3BUTHS B MPHOOPETEHUU HOBBIX (PUINUECKUX
3HAHUM;

e — CTPEMJICHHE aHAIM3UPOBATH U BBISIBJISATH B3AUMOCBSI3H MPUPOJIbI, OOLIECTBA U
HYKOHOMUKH, B TOM YHCJIE€ C UCIIOJIH30BaHUEM (PU3NYECKUX 3HAHUM;

e — OLEHKAa CBOMX JEHWCTBUH C Y4YETOM BIMSHHS Ha OKDPYKAIOUIYI Cpeny,
BO3MOJXKHBIX TJTO0QJIBHBIX MTOCIIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOEHHS TporpamMmbl 1Mo (U3WKE Ha YPOBHE OCHOBHOTO
ob1iero oobpazoBanus y o0ydaromierocst 0yayT chpopMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEIbHBIC YHUBEPCAbHBIC YICOHBIC IEHCTBUS,
KOMMYHHUKATUBHBIC  yHUBEpPCAJIbHBIE y4eOHBIC JICUCTBUS, PETYJSTUBHBIC
yHUBEpCaJIbHBIC YICOHBIC NEHCTBHSI.

Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC YUeOHbIE T1eCTBUS

Ba3oBble Jjornueckue AeicTBUA:
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BBISIBIIATH W XapaKTepHU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB
(stB7IEHUN);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCHU(DUKAINH, OCHOBAHHS TSI
0000IICHNS ¥ CPABHEHUS;

BBISIBIIITH 3aKOHOMEPHOCTH Y TIPOTHBOPEYHS B pACCMaTPUBACMBIX (PaKTax,
JAHHBIX ¥ HAOIFOJCHUSIX, OTHOCSIINXCS K (DU3UUECKHUM SIBIICHUSIM;
BBISIBIISAITh TTPUYMHHO-CIICACTBEHHBIE CBSI3M TMPU H3YYCHHH (HU3UIECKUX
SIBJICHUI U TIPOIIECCOB, JIETIATh BEIBOBI C UCIIOJIH30BAHUEM JI€YKTUBHBIX
U WHAYKTUBHBIX YMO3AKJIIOYCHHH, BBIIBUTATh THIIOTE3BI O B3aWMOCBS3SX
(bU3HYECKUX BEINYNH;

CaMOCTOSATEIIbHO BBIOMPATh CIOCOO pelieHus y4uyeOHOW (U3MYecKoi
3agaun (CpaBHEHHE HECKOJIbKMX BapHAHTOB pELICHUS, BHIOOpP Hamboiee
MOJIXOJIAIIETO C YIYETOM CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccaenoBaTeIbLCKHE 1eHCTBUA

MCITOJI30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKII HHCTPYMEHT [TO3HAHMS;
IPOBOJIUTH 10 CAMOCTOSATENBHO COCTABICHHOMY IUIaHY OIBIT, HECIOKHBIN
bu3MYeCKUil HKCIEPUMEHT, HEOONBbIIOE UCCIeA0BaHUE (PU3NYECKOTO
SIBJICHUS;

OLICHWBAThb HAa NPUMEHUMOCTh U  JOCTOBEPHOCTh HH(OPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEA0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENbHO (GOPMYIUPOBATH 000OILIEHHS U BBIBOJIBI MO pE3ybTaTam
POBEIEHHOT0 HAOIIOACHMS, ONIBITA, UCCIICOBAHMS;

IPOTHO3UPOBAaTh BO3MOXKHOE JalbHEWIee pa3BUTHE  (DU3HMUECKHX
MPOLIECCOB, a TAK)KE BBIJIBUTATh MPEANOJIO0KEHHS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ nundpopmanmueii:

IPUMEHSATH Pa3IMYHbIE METO/bI, THCTPYMEHTHI U 3alPOCHI IPH ITOUCKE U
orOope MHPOpPMALMKM WU JAHHBIX C YYETOM MPEAJIOKEHHON y4yeOHOM
dbuznyeckoit 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HHTEPHPETUPOBATH MH(OPMALIUIO
pa3IMYHbIX BUIOB U (POPM MPEICTABICHNUS;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpPMY TIPEACTABICHUS
uHOpMaLlUM M WUIIOCTPUPOBATh pELIaeMble 3aJaud  HECIOKHBIMU
CXE€MaMH, AuarpaMMaMu, HHOM rpauKoi 1 UX KOMOMHALIMSIMH.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiicTBHUS:

B XOJI¢ OOCYXJEeHHUS Yy4yeOHOro marepuala, pe3yJbTaToOB JIabOpaTOPHBIX
paboT 1 IPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOI TeMbI U

BBICKA3bIBaTh MJIEW, HALIEJICHHbIE Ha pEIICHHE 3aJaud U MOJAJIEepKaHUE

01arokenaTeaIbHOCTH OOIICHMS,
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e COIOCTABJIATH CBOM CYXICHHUS C CYXICHHUSIMH JPYyTUX YYaCTHHKOB
Juasnora, OOHapy>KMBaTh PA3IMYKUE U CXOJICTBO MO3UIIMIA;

e BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

e MyOJHMYHO MPEACTABIATH PE3YIbTATHI BBIMOJTHEHHOTO (DU3UIECKOTO OTIBITA
(3KCIIEpUMEHTA, UCCIIEIOBAHNUS, TIPOCKTA);

e IOHMMAaTh M  KCHOJB30BaTh  MPEUMYILIECTBA  KOMaHJIHOH U
WHJIUBUIYATbHOW pabOThl MpPU PEIICHUH KOHKPETHOM (U3UUYECKON
poOIEeMBI;

e TMPUHUMATH IETU COBMECTHOW IEATEIHLHOCTH, OPTaHU30BBIBATH CUCTBUS
no e€¢ JIOCTIXKEHHIO: paclpelensTh pPOJu, OO0CYXIaTh MPOLEcChl U
pe3ynbTaThl COBMECTHOM PabOThI, 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;

e BBIMOJIHATH CBOIO YaCTh pabOTHI, JOCTUTAs KAU€CTBEHHOIO pe3yJibTaTa 1o
CBOEMY HAIPABICHUIO W KOOPAWHHUPYS CBOM JCHUCTBHS C JPYyTHMH
YJICHAMH KOMaH]Ibl;

e OIIGHMBATh KAa4€CTBO CBOEr0 BKJIaJa B OOMIMNA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIEHO CHOPMYIUPOBAHHBIM YUYACTHUKAMU B3aMMOICHCTBHUS.

PeryiasiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1elCTBUS

Camoopranuzamnus:

e BBISBIATH NMPOOJEMBbI B JKM3HEHHBIX U YYEOHBIX CUTYyalMSX, TPEOYIOIIHUX
JUISL perieHus PU3NIecKux 3HaAHUM;

e OpPHUEHTHPOBATHCS B  Pa3JIMUYHBIX TMOAXOJAX IMPUHATHUS  PEHICHUI
(MHOUBHAYANIbHOE, MPUHSATHUE PEIICHUS B TPYIIE, NPUHSATHE DPEIICHUN
rpynmnoi);

e CaMOCTOSITEJILHO COCTAaBJIATH AJITOPUTM PEIIeHUs PU3MUECKON 3aa4M HIIH
MJIaHa MCCIEOBAHUA C YUYETOM HMMEIONIUXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh IMpe/jiaracMble BApUaHThl PEIICHUN;

e JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOIMOHAJIbHBII UHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYallMHU U IIpeJiarath miaH e€ N3MEHEHUS;

e OOBICHATH TPUYUHBI JIOCTHXKEHUS (HEJOCTIDKCHHS) PpPEe3yJbTaTOB
JEATEIIbHOCTH, JIaBaTh OIEHKY MPHUOOPETEHHOMY OIIBITY;

e BHOCHUTh KOPPEKTHUBBI B JESATEIBHOCTH (B TOM YHCJI€ B XOJI BBIMOJHEHMUS
(GU3MYECKOTO UCCJIEAOBaHUS WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, WM3MEHUBIIUXCA CHUTyallui, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIIKNX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIU U YCIOBUSIM;

e CTaBUTH ceOsl HA MECTO JAPYrOro YejaoBeKa B X0JI€ CIOpa UK JUCKYCCUU
Ha Hay4YHYIO TeMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
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e IpPHU3HABaTh CBOE MPaBO HA OUIMOKY MpH pelieHUur (HU3NUECKUX 3a]a4 UK
B YTBEPKJICHHAX HA HAYYHBIE TEMBI U TAKOE K€ MTPABO APYToOro.

HPEIMETHBIE PE3YJIbTATDI

K xon1y o6yuenus B 7 kj1acce mpeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOIINXCS YMEHUN:

e HCIMOJB30BATh TOHATHA: (PUIMUECKHE U  XUMHUYECKHUE  SIBJICHUS,
HaOJII0JICHUE, SKCIEPUMEHT, MOJIeNb, TUMOTE3a, €AUMHUIIBI (PU3UYECKHUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUS BeliecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKOe JBWXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TpPACKTOPHs, PABHOACHCTBYIOLIAs
cuna, gaedopmaums  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOMIAIOIIUECS COCY/IbI;

e paznuyath sBieHUs (Auddy3us, TEMIOBOE IBUKEHUE YAaCTHI] BEIIECTBA,
pPaBHOMEPHOE  JABWIKCHHE, HEPABHOMEPHOE JIBUOKEHUE, HWHEpLHs,
B3aMMOJICHCTBUE TeJl, paBHOBECUE TBEPIABIX TEJ C 3aKPEIUIEHHOW OCBIO
BpallleHus, TMepenaya JJaBICHUS TBEPABIMU TeENaMH, >KUIKOCTSIMHU M
razamy, arMochepHOe JaBlieHWEe, IUTaBaHUE Tell, IMpPEBpaIICHUs
MEXaHUYECKOM HHEPruM) Mo OMUCAHUIO HUX XapaKTEPHBIX CBONCTB U HA
OCHOBE OTBITOB, ICMOHCTPUPYIONIUX AaHHOE (DU3UUECKOE SIBJICHUE;

e pacmo3HaBaTh MPOSBJICHUE M3YYEHHBIX (DU3NUECKUX SIBJIECHUM B
OKpY’KaloIleM MHUpe, B TOM uucie (U3UYECKUE SBICHUS B TMPUPOJIC:
MpPUMEPHI ABMIKEHUS C PA3IMYHBIMUA CKOPOCTSMH B JKUBOW W HEXHBOUN
NpUpojie, JACUCTBUE CHJIBI TPEHUS B TMPUPOJE U TEXHHUKE, BIIMSIHUE
aTMOC(EepHOro JIaBJICHUs Ha )KUBOW OpPraHu3M, TUIaBaHUE PbIO, pbIlyaru B
TeJIe YeJIOBEKa, IIPU 3TOM MEPEBOAUTH MPAKTUIECKYIO 3a/1a4y B yU4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (DU3UUECKUX SBJICHHUIA;

e OIKUCHIBATh U3YUYEHHBIE CBOICTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3Y S
dbu3nyeckue BEIUYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTb, CPEAHSIsI CKOPOCTb, CHJIa YHPYTOCTH, CUJa TSKECTH, BEC
Tena, CWIa TPEHUs, JaBieHue (TBEPAOro Tena, KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CUja, MEXaHu4eckass paboTa, MOIIHOCTb, IJICYO CHJIBI,
MOMEHT CWJIbl, KO3()PUIMEHT TMOJE3HOT0 JCHCTBUS MEXaHU3MOB,
KWHETHYECKass W TOTCHIMAJIbHAsl SHEPTHs), MPH OMHCAHWUU TMPABHIBHO
TpakToBaTh  (U3UYECKUH  CMBICI  HUCIOJB3YEMBIX  BEJIMYMH, HX
00O3HAUCHHUS] W CIWHMIBI (PU3HYCCKUX BEIWYWH, HAXOAWTH (POPMYIIHI,
CBSI3BIBAIOLIME JIAHHYI0 (PU3NYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYUMHAMH,
CTPOUTH TPpaPUKH U3yUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIINYNH;
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e XapaKTEepU30BaTh CBOICTBA TeJ, (PU3NYECKHE SBICHUS M MPOLECCHI,
UCIIOJIb3YSl MpaBWJIa CIOKEHUS CUJl (BIOJb OJHOM mpsAMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesia, MpaBUJIo paBHOBECHUs phiuara (0J0Ka),
«30JI0TO€ TPABHJIO» MEXAHUKHM, 3aKOH COXPAaHEHHs MEXaHUYECKOU
PHEPruM, NpPHU ITOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHa U
3alUChIBATh €T0 MAaTEMAaTUYECKOE BBIPAKECHUE;

e 00BACHATH (PU3HUECKUE SBJICHUS, IPOLIECCH U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyaluHd NIPAKTUKOOPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISAITh NTPUYMHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTUYECKHUX IIIaroB C OMOpoid Ha 1—2 HM3yYEHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemaTrh pacu€THbIE 3a7auu B |—2 JEHCTBHUS, HWCMOOJIB3YySd 3aKOHBI M
dbopMmyIbl, CBA3BIBAKOIIME (PU3MUECKHUE BEIWYMHBI: HAa OCHOBE aHaln3a
YCJIOBHS 33]]a4M 3aIIMChIBATh KPATKOE YCIOBHE, MOACTABIATh (U3HUECKUE
BETUYMHBI B (DOPMYJIBI M MPOBOAHUTH PACUYETHI, HAXOJIUTH CIPABOYHBIE
JaHHbIE, HEOOXOIUMBbIE [T pELIECHUS 3a/1a4, OLIEHUBATh PEAIMCTUYHOCTh
MOJTY4YCHHOW (PU3UYECKON BEJIMUUHBI,

e pacrmo3HaBaThb MPOOJEMBI, KOTOPbIE MOXXHO pPEHIUTh TPU MOMOIIU
($u3NYECKUX METOO0B, B OIIMCAHUH UCCIIEI0BAHUS BBIICIATH MPOBEPSIEMOE
NpeanojoxkeHue  (Tumoresy),  pas3jinyaTb W MHTEPHPETHPOBATH
MOJIyYEHHBIN pe3yNbTaT, HAXOAUTh OIIMOKHM B XOJE OIbITa, JeiaTh
BBIBOJIBI 110 €0 Pe3yJIbTaTaM;

e TMPOBOAWTH ONBITHI MO HAOMIOACHUIO (U3UYECKUX SBJICHUM WIIU
buznyecKux CBOWCTB Tel: dbopmynupoBaTh MIPOBEPSIEMBIC
MPEANOI0XKEHHS, COOMPaTh YCTAHOBKY M3 MIPEIJIOKEHHOTO 000py10BaHNU,
3aMKChIBATh XOJ OMbITa U (POPMYIUPOBATH BHIBOIBI;

e BBINOJIHATH IMPSIMBIE HM3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MAacChl Tela,
o0béMa, CUJIBl M TEMIEepaTypbl C MCIOJb30BAHUEM aHAJOTOBBIX H
nudpoBbIX TPUOOPOB, 3aAMUCHIBATH IOKAa3aHUs MPUOOPOB C YUETOM
3aJlaHHON a0COJIFOTHOU MOTPEUTHOCTH U3MEPEHUN;

e TPOBOJUTH UCCIEAOBAHNE 3aBUCUMOCTH OJJHOM (PU3NUECKON BETUYUHBI OT
JIPYrol ¢ HCHOJB30BAHUEM TMPAMbBIX H3MEPEHUU (3aBUCUMOCTHU IyTH
PaBHOMEPHO JABWXKYUIIErOCsl Tela OT BPEMEHM JBHXKCHUS TeEJlla, CHIIbI
TPEHMsI CKOJILKEHHSI OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAIA CONIPUKOCHOBEHUS TEN, CUIIbI
YOPYTOCTH OT YJJIMHEHUs NPY>KUHBI, BBITAJKUBAIOLIEH CHIIBI OT 00BEMa
MOTPYKEHHOM YaCTH TeJIa U OT IJIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT INIyOUHBI, HA KOTOPYIO OTPYKEHO TENO0, YCIOBUM
IJIaBaHUs TeJ, YCIOBHM paBHOBECHsI pbluara M OJOKOB), y4acTBOBaTh B
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IJIAHUPOBAHUM y4e€OHOTO MCCIEIOBaHMs, COOUpaTh YCTAaHOBKY U
BBITIONHATh W3MEPEHUs, Cenys MPeOKEHHOMY IIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE
NPEIJIOKEHHBIX Ta0NuI U TrpaduKOB, JeJaTh BBIBOJABI MO pe3yjibTaTaM
UCCIIEIOBaHUS;

e IPOBOJUTH KOCBEHHbIE H3MEpPEHUS (PUINYECKUX BEIMYUH (IJIOTHOCTb
BEIIECTBA JKUAKOCTHM W TBEPIOTO TeJa, CUjla TPEHUS CKOJBXKEHMUS,
JaBJICHHE  BO3JyXa, BHITAJIKUBAIOUIas CWiIa, JCHCTByOIIas Ha
NOTPY>KEHHOE B KHUAKOCTh TeNO, KOI(DPHUIMEHT MONe3HOro neHCTBUA
IOPOCTBIX MEXaHWU3MOB), CIleAys NpPEIJIOKEHHOM MHCTPYKUUU: TpHU
BBIMIOJTHEHUN HU3MEPEHUN cOoOMpaTh 3KCIEPUMEHTATIbHYIO YCTAHOBKY U
BBIUUCTISATH 3HAYCHUE NCKOMOM BEIMYNHBL;

e COOJIOAATH MpPaBUIIa TEXHUKHU O0€30MACHOCTHU MTPHU padoTe C 1ab0opaTOPHBIM
000pyI0BaHUEM;

e YKa3bIBaTh NPUHLUIBI JCHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIMHAMOMETP, COOOILAIOIIMECS COCYAbl, OapoMerp,
pBIYar, MOIBMKHBIN U HEMTOABMKHBIN OJIOK, HAKIIOHHAS TNIOCKOCT;

e XapaKTepu30BaThb IPUHLUIBl JEWCTBUS U3YYEHHBIX HpHUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOH Ha HX OMNHCaHHus (B TOM YHCIIE:
MNOJNIINIHUKY, YCTPOMCTBO BOAOINPOBOJA, TUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEP, MMOPIIHEBON HACOC, APEOMETP), UCTIONB3YsI 3HAHUS
0 CBOMCTBaX (PU3NYECKUX SBICHUN U HEOOXOUMBIE (PU3HMUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

e TMPUBOAUTH MpHUMEPHl  (HAXOAUTH HMHPOPMALMIO O  IpUMEpPax)
MPAKTUYECKOTO HWCIOJIb30BaHUS (DU3UYECKMX 3HAHWW B TOBCETHEBHOM
KU3HU 111 o0ecTieueHus: 0€30MacHOCTH IIPH 00paIlleHUH ¢ TPUOOpaMu U
TEXHUYECKUMH YCTPOMCTBaAMH, COXpaHEHMsI 3/I0pOBbS U COOIIOACHMUS
HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPY KAIOIIEH cpeie;

e OCYHICCTBJIATH OTOOpP WCTOYHHKOB WHpopManmu B HWHTepHETE B
COOTBETCTBHUH C 3a/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIUXCS
3HaHUW M TYTEM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UH(POPMALINIO, KOTOpAast SIBISAETCA MPOTHBOPEYMBON WM MOXKET OBITh
HEJ0CTOBEPHOM;

e HCIOJIb30BaTh MPU BBHIMOJHEHUH YYE€OHBIX 3aJaHUIl HAy4YHO-TIOMYJSIPHYIO
auTepaTypy  (pU3MUEecKoro coiep)KaHus, CIPABOYHBIE MaTepHAaIbI,
pecypcsl ceTi IHTepHET, BIageTh NpuéMaMu KOHCTICKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHust UHPOPMALMU U3 OJJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

e CoO37aBaThb COOCTBEHHbBIE KPAaTKHE MUCBMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE 2—3 WCTOYHUKOB HH(pOpMAIUU (PU3NYECKOTO COACpPKAHUSI, B TOM

HokymeHT cospaH B anekTpoHHon copme. Ne 31 ot 15.05.2024. Vicnonnutens: aneesa I'.M. ' INEKTPOHHbBIA
CtpaHuua 24 u3 40. CtpaHuua cosgana: 15.05.2024 14:45 ¥ TATAPCTAH



yuciae myOJUYHO AenaTh KpaTKUE COOOIIEHHUS O pe3ylibTaTax MPOEKTOB
WU  Y4eOHBIX HCCIEIOBaHUN, IMPU DTOM TPAMOTHO HCIIOJIb30BATh
M3YUYEHHBI TOHSATUWHBIN amnmapaT Kypca (QU3HKH, CONMPOBOXKIAThH
BBICTYILJICHHE NPE3CHTALUEN;

e TMpPU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEIOBAHUN pacHpeaeiisiTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJIEHHBIMHU 3aJjayaMu,
CI€IUTh 3a BBINOJHEHUEM IUJJaHA JCHUCTBUM, aJEKBATHO OLEHHBATH
COOCTBEHHBIM  BKJAJ B  JEATCILHOCTh  TPYIIbBI, BBICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJICIICTBUE, YUUTHIBAsi MHEHHUE OKPYKAIOIIUX.

K xoHniry o0yuenus B 8 kj1acce npeMeTHbIE pe3yJibTaTbl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUN:

e HCHOJIb30BATh MOHSITHUS: MAacCa U pa3MePhl MOJIEKYJI, TEIJIOBOE JBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTATUTMYECKHUE U
amop(HbIe TeNa, HACHIIIEHHBI M HEHACHIIIEHHBIA Tap, BIAXKHOCTh
BO3/IyXa, TeMIepaTypa, BHYTPEHHSISI SHEpPrus, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN JIEKTPUUECKUN 3apsil, DIIEKTPUUECKOE MOJIe, TPOBOAHUKHI
U TUAJIEKTPUKH, TTIOCTOSIHHBINA SJIEKTPUYECKUM TOK, MArHUTHOE TI0JIE;

e pasnuuyaTh SBJICHUS (TEIUIOBOE pacIIMpEeHUEe M CXKaTue, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAayMBaHUE, KANWUIAPHbBIC SIBICHUS, UCIApPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpUCTauIM3anusi (OTBEpJeBaHUE), KUIICHHUE,
Terionepeaaya (TenI0MpPOBOIHOCTb, KOHBEKITHS, U3JIyYEHUE),
ANEKTpU3alus TeJ, B3aUMOACHCTBUE 3aps/iOB, AEHUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICICTBUE MArHUTOB, JIEHCTBUE
MarHUTHOTO TI0JIsI HA TPOBOJAHUK C TOKOM, 3JIEKTPOMAarHuTHas UHIYKIIHS)
M0 OIHUCAHUI0O HX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SBICHUE;

e pacro3HaBaTh TMPOSIBJICHUE W3YUYEHHBIX (PU3MUECKUX SBICHUUA B
OKpY>XKalollleM MHpE, B TOM uHcie (U3UYECKUE SIBJICHHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSDKCHUE U KaNWUISPHBIC SBJICHUS B TIPUPOJIE,
KpUCTaJUIbI B mpupoje, uznydeHne ColiHIa, 3amMep3aHUe BOJIOEMOB,
MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, WHES, CHETa, JIEKTPUUIECKHE
SABJICHUSI B aTMocdepe, dJIEKTPUYECTBO >KUBBIX OPraHW3MOB, MarHWTHOE
nosie 3emii, Apeid MOIOCOB, POJIb MArHUTHOTO MOJS JJsl SKM3HU Ha
3emiie, NOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOJIUTH NPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJENATh CYIIECTBEHHBIE CBOMCTBA (NMpU3HAKH) (PU3MUECKUX
SIBIICHU;

e OIKUCHIBATh U3YUYEHHBIE CBOICTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3Y S
bu3nUecKkue BeITUYNHbBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTUSL, KOTUYECTBO
TEIUIOThI, yJeJibHasi TEMJIOEMKOCTh BEIIECTBA, YyJeldbHas TEIIoTa

HokymeHT cospaH B anekTpoHHon copme. Ne 31 ot 15.05.2024. Vicnonnutens: aneesa I'.M. ' INEKTPOHHbBIA
Ctpanuua 25 u3 40. CtpaHuua cosgana: 15.05.2024 14:45 ¥ TATAPCTAH



IJIaBJ€HUS, YyJAENbHAs TeIJIoTa NapooOpa3oBaHusA, YyAElbHass TEIioTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOU
MallliHbl, OTHOCUTEJIbHAS BIIAXKHOCTb BO3/yXa, JJIEKTPUUYECKUU 3apsij,
Cuja TOKa, JJIEKTPUYECKOE HANPSIKEHHWE, CONPOTHUBIICHUE NPOBOJIHMKA,
YVAEIbHOE  CONPOTHUBIICHHE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO TOKAa), TMpPH OMNHCAaHUU TPABUIBHO  TPAKTOBATh
(bU3MYECKUN CMBICI HCIOJIb3yeMbIX BEIMYHMH, 0003HAUYECHHS U €IUHUIIBI
GU3NYECKUX BENWYMH, HAXOAWTh (OPMYJIBI, CBS3BIBAIOIINE TaHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIUYUHAMHU, CTPOUTH TIpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYMH;

e XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
HCIIOJNIB3YsI OCHOBHBIE IOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUYECKONM TEOPHUH
CTPOEHHUS BEILECTBA, MPUHIMUII CYNEPIO3UIMU MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHus 3apAja, 3akoH Oma JiJisl ydyacTKa 1eu, 3aKOH
JIxoyns—JleHnia, 3aKkOH COXpaHEHUsI DJHEpPruv, NOpU ITOM JaBaTh
CIIOBECHYIO (DOPMYJTUPOBKY 3aKOHa M 3alHChIBaTh €r0 MaTeMaTHYEeCKOe
BBIPAXKEHUE;

e O0O0BIACHATH (U3MYECKHE TPOLIECCHl M CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallui NPaKTUKOOPUEHTUPOBAHHOTO XapaKTEPa: BbISBIATH
NPUYMHHOCIIEICTBEHHBIE CBA3HU, CTPOUTh OOBACHEHHUE U3 |—2 JTOrH4ecKux
IaroB ¢ Omnopo Ha 1—2 H3y4eHHBIX CBOMCTBA (U3MUECKUX SBICHHI,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarh pacy€THbIC 3aJauu B 2—3 JCUCTBHUS, HCHOJIb3Yysd 3aKOHBI M
dbopMmyIbl, CBA3BIBAIOIIME (PU3MUECKUE BEIWYMHBI: HAa OCHOBE aHalln3a
YCJIOBUS 3aJauM 3allAChIBaTh KPATKOE YCJIOBHUE, BBIBIATH HELOCTATOK
JMAHHBIX JUIs  peIIeHHs] 3a7add, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoAauMBble isi €€ pelIeHHus, MPOBOJIUTh pacy€Thl U CpPaBHUBATH
MOJIyYEHHOE 3HaUeHUE (PU3NUECKOI BEIMUYUHBI C U3BECTHBIMU JIaHHBIMU;

e pacrmo3HaBaThb MPOOJEMBbI, KOTOPbIE MOXXHO pPEHIUTh NPU MOMOIIU
(¢u3NYeCKUX METOJOB, HCHOJb3ys ONUCAHUE HCCIEIOBAaHUS, BbBIICIATDH
IIPOBEPSIEMOE  IIPEAIIONOKEHUE, OLEHUBATh IPABUIIBHOCTH MOPSAKA
IIPOBEJICHHS UCCIIENOBAHMS, 1€JIaTh BBIBOBI,

e TMPOBOAWTH ONBITHI MO HAOMIOACHUIO (UBUYECKUX SBJICHUM WU
(bU3UYECKUX CBOMCTB TeJ (KA PHBIC SBJICHHS, 3aBUCUMOCTD JTABJICHUS
BO3/lyXa OT €ro 00b€Ma, TeMIiepaTypbl, CKOPOCTHU MPOLIEcCa OCThIBAHUA U
HarpeBaHusl MPU M3IYUYCHUH OT IIBETa H3Iydaromiedl (TOTJIONIA0IIeH)
MTOBEPXHOCTH, CKOPOCTh UCIAPEHHUS BOABI OT TEMIIEPATYPhI JKUIKOCTU M
IUIOIIAAM €€ IIOBEPXHOCTH, DJJIEKTPHU3alMs TEel U B3aUMOJCUCTBUE
DIEKTPUYECKUX 3apsAI0B, B3aWMOJCWCTBHE IIOCTOSSHHBIX MAarHUTOB,

HokymeHT cospaH B anekTpoHHon copme. Ne 31 ot 15.05.2024. Vicnonnutens: aneesa I'.M. ' INEKTPOHHbBIA
CtpaHuua 26 13 40. CtpaHuua cosgana: 15.05.2024 14:45 ¥ TATAPCTAH



BU3yaJIM3allisl MarHUTHBIX TOJIEd TMOCTOSTHHBIX MAarHuTOB, JEWCTBUS
MarHUTHOTO MOJIsi Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHMTa,
CBOMCTBa DOJEKTPOJABUTATEN IOCTOSHHOTO TOKa): (OpMyIUPOBATH
IIPOBEPSIEMBIE MTPEATIONOKEHUS, COOMPaTh YCTAaHOBKY M3 MPEIAJIOKEHHOTO
000pyI0BaHHUs, ONUCHIBATh X0/ ONbITa U (HOPMYJIUPOBATH BBIBOJBL;

e BBINOJHATH MpPsAMbIE  HU3MEPEHUS  TEMIEPaTypbl, OTHOCUTEIbHOMU
BJIQXXHOCTH BO3/lyXa, CHJBl TOKAa, HAIPSHKEHUS C HCIOJIb30BAHUEM
aHaJIOTOBBIX MPUOOPOB M JATYUKOB (DU3MUECKHX BEJIUYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUM C YUETOM 3aJaHHON a0COIIOTHOM MOTPEIIHOCTH;

e TMPOBOAUTH HCCIIEIOBAHNUE 3aBUCUMOCTH OJTHON (DU3NYECKON BETUUHHBI OT
IpYyrol C WCHOJBb30BAaHHEM IMPSMBIX HM3MEPEHUH  (3aBUCUMOCTH
CONMPOTHUBIIEHUS NPOBOJHMKA OT €ro JJIMHBI, I[UIOHIAJAH IONEPEYHOro
CEUEHMS U YJIEJIbHOTO COMPOTUBIIEHHUS BEIlIECTBA MPOBOAHUKA, CUJIbI TOKA,
UIOYIIET0 4Yepe3 MPOBOAHUK, OT HANpsHKEHUS Ha MPOBOJHHKE,
UCCJIEIOBAHUE TOCIEAOBATENBHOIO M  MApajuIeJbHOTO COEAMHEHUUN
IPOBOJHUKOB): IUUIAHUPOBATh HCCIEAOBaHUE, COOMPATH YCTAHOBKY H
BBINIOJIHATh M3MEPEHHMs, Clenys MNPeIoKeHHOMY IIaHy, (UKCUPOBAThH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH B BHUJE TaOJIUI[ U TpauUKOB,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAHHUS;

e TMPOBOJAUTH KOCBEHHBIE HU3MEPEHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEMJIOEMKOCTh  BEILIECTBA, COMPOTUBIEHUWE TMPOBOAHUKA, paboTa U
MOIIHOCTb 3JIEKTPUYECKOTO TOKAa): IJIAHUPOBATh U3MEPEHUs, COOMpaTh
AKCIIEPUMEHTAIIHYIO YCTaHOBKY, CIEAysl NMPEIIOKEHHOM WHCTPYKLUH, H
BBIYHCIIATh 3HAUEHUE BEJIUYHUHBL;

e COOMIOAATH MPaBUIJIa TEXHUKHU 0€30MACHOCTHU MPHU padoTe C 1abOpaTOPHBIM
000pyI0BaHUEM;

e XapaKTepu30BaTh MPUHIUIBl JEUCTBUS U3YYEHHBIX NpUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAHHUS (B TOM YHUCIE:
CUCTEMa OTOIUICHUS JIOMOB, TMTPOMETp, MapoBas TypOWHa, aMIepMETp,
BOJIBTMETP, CUETUMK DIJIEKTPUUECKOW DSHEPIHH, 3JIEKTPOOCBETUTEIIBHBIE
npuOOpbI, HArpeBaTENbHBIE FIEKTPONPUOOPHI (IPUMEPHI), STCKTPUUECKUE
NPEAOXPAHUTENH, FTEKTPOMArHUT, AJIEKTPOJIBUTaTeIb NOCTOSHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O CBOMCTBaX (PU3MUYECKHUX SIBICHUUA W HEOOXOIUMbIE
buznueckre 3aKOHOMEPHOCTH;

e pacmo3HaBaThb IPOCTbIE TEXHUYECKUE YCTPOMCTBA U W3MEPHUTEIIbHbBIE
npuooOpbl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUraTENIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbI AJIEKTPUUYECKUX
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Henel ¢ MnociaeoBaTeNbHbIM M MapaljIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIoBHbIE 0003HAYEHHUS PJIEMEHTOB JIEKTPUUECKHUX LIETICH;

e TMPUBOIUTH MOpUMEpPbl  (HAXOAUTH HMHPOPMAIMIO O  IpUMEpPax)
MPAKTUYECKOTO HCIOJIb30BaHUS (PU3MYECKMX 3HAHUW B TOBCETHEBHOM
KU3HM 17151 oOecrieueHns 0€30MacHOCTH MpU oOpalieHuu ¢ npudopamu 1
TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHHS 370pPOBbSI U COONIOACHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYIKAOIIEH Cpele;

e OCYUICCTBIATH TMOMCK HHPOpMauuu (UINYECKOTO COJAEp)KaHUSA B
WNuTepHeTre, Ha OCHOBE HMEIOIIMXCS 3HAHUH MU MNyTEM CpPaBHEHUS
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHPOPMAIMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBOI UITM MOKET OBITh HEIOCTOBEPHOI;

e HCIIOJB30BATh IPHU BBINOJHEHWU YYEOHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOro CoJepKaHUs, CHOPaBOYHbIE MaTepHUabl,
pecypcel cetu HTEepHET, BIaieTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHust HUHPOPMAIMU U3 OJJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

e co37aBaTh COOCTBEHHbBIC MHCHbMEHHBIE M KpaTKHWE YCTHBIE COOOIICHWS,
o6o0miass wHOpPMAIMI0O M3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
colepkaHus, B TOM 4YHUCJE MNYOJIMYHO TNPEACTABISITh PE3YJIbTaThI
IIPOEKTHOM WJIM HMCCIEN0BATEIBCKOW AEATENBHOCTH, IMPU 3TOM TPAMOTHO
UCIIONIb30BAaTh M3YYCHHBIH TOHATUHHBIA ammapat Kypca (QHU3UKH,
COMPOBOXKAATh BBICTYIJICHUE TIPE3EHTALIUEH;

e IIPU BBHIIOJHEHUU YUYEOHBIX IPOEKTOB U HUCCIEIOBAaHUN (U3NUECKUX
IIPOLIECCOB pacHpelesiTh OOA3aHHOCTH B TIpPYIIIE B COOTBETCTBUHM C
MOCTaBJIEHHBIMU 33J]a4aMH, CJIECIUTH 32 BBHIIIOJIHEHUEM TUIaHA IEUCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OILIEHUBAaTh COOCTBEHHBIM BKJIAJI B
JEATEIIbHOCTh TPYIIIIbI, BEICTPAauBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBHUE,
IPOSIBIISIE TOTOBHOCTD pa3peaTs KOHQIUKTHI.

K koHniry 00yuenus B 9 kj1acce npeMeTHbIE pe3yJIbTaTbl HA 0a30BOM YPOBHE

JOJKHBI OTpakaTh CPOPMUPOBAHHOCTD y O0YUAIOMIMXCS YMEHUMN:

e HCIIOJB30BATHh MOHATHS: CHUCTEMA OTCYETA, MaTepHalbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXAaHWYECKOTO JBIKEHUS, nedhopmanus
(ynpyrasi, mjacTuueckas), TPEHHE, IIEHTPOCTPEMHUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPErpy3KHu, IEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEO,
HEHTP TSKECTH TBEPAOTO TEJa, paBHOBECHE, MEXaHUYECKHE KoeOaHus u
BOJIHBI, 3BYK, HH(QpPa3ByK M YJIbTPa3ByK, 3JEKTPOMArHUTHBIE BOJIHBI,
IKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTD,
CHEKTPhl UCIYyCKaHUSl M TOIJIOLIEHUs, anbda, 0eTa- U ramma-u3nydeHus,
W30TOIBI, JI€pHAsl SHEPTETHKA,;
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e pa3nuuaTh SIBICHHUA (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBHKCHUE, PABHOYCKOPEHHOE MPSMOJMHEWHOE IBUKEHHE, CBOOOTHOE
najJieHue Tej, pABHOMEPHOE JIBUYKEHUE 0 OKPYKHOCTH, B3aUMOJICHCTBHUE
TEJ, PeaKTHBHOE JABI)KEHHE, KoJieOaTenpbHOE IBMKEHHE (3aTyXalolue U
BBIHYK/ICHHbIE KOJIEOaHMs), PE30HAHC, BOJHOBOE JBM)XEHHUE, OTPAKECHHE
3ByKa, HPSIMOJIMHEIHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MN0JIHOE BHYTPEHHEE OTPA’KEHUE CBETA, pa3joxeHue 0eaoro cBera B
CIEKTp M CJOXEHHE CIEeKTPaJbHBIX LIBETOB, MJHCIEpPCUs CBETa,
€CTECTBEHHAs PaJMOaKTUBHOCTh, BOZHUKHOBEHHE JIMHEWYATOTO CHEKTpa
U3JIy4YEHUs) 10 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SBJICHUE;

e pacmo3HaBaTh MPOSBICHHE M3YYEHHBIX (U3MUECKUX SBICHUN B
OKpyXaromeMm Mupe (B TOM 4mcie (PU3NYECKUE SIBICHUS B MPHUPOJC:
IPUWJINBBI U OTJIUBBI, IBHKEHUE TU1aHeT CONHEYHOM CUCTEMBI, pEaKTUBHOE
JBUKEHHE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKHUBOTHBIMH,
3eMJIETPSICEHNE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO0, LIBETa TeJ,
ONITUYECKUE SIBICHHUS B TPHUPOJE, OMONOTHYecKoe NeWCTBHUE BUIMMOTO,
yJIbTPauOJIETOBOTO M PEHTICHOBCKOTO M3JIy4Y€HHH, €CTECTBEHHBIH
paniuoaKTUBHBIN (DOH, KOCMHUYECKHE Jy4YH, PaJMOAKTUBHOE H3IIyYCHHE
OPUPOAHBIX MHHEPAIOB, [EHCTBUE pPAJWOAKTUBHBIX W3Iy4YeHUU Ha
OpraHM3M YelIOBeKa), MPH ATOM TEPEeBOAUTHh MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (HU3UUIECKUX
SIBJICHUM;

e OMHCHIBATh U3YUYCHHBIE CBOMCTBA TEN U (YU3UUECKHE SIBICHUS, UCTIOIB3YS
dusznyueckue BETUYMHBI (CpedHSsE W MTHOBEHHAs CKOPOCTh Tela TpHu
HEPAaBHOMEPHOM JBW)XEHHMM, YCKOpPEHHUE, NEepeMelleHue, MyTh, YIJOoBas
CKOPOCTb, CHUJIa TPEHHUS, CWJIa YIPYTrOCTH, CHJIA TSAKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, HWMIIYJIbC CHUJIbIL,
MeXaHW4Yeckas paboTa W MOINHOCTh, MOTCHIMANbHAS DHEPrusl Tena,
HNOJHATOTO HAaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHAS DHEPIHsl CKaTou
OPYXUHBI, KHUHETUYECKas OHHEPrusi, MOJIHAsA MEXaHH4YecKas >SHEeprus,
NEPHUOJ] ¥ YaCTOTa KoyieOaHu, ITTMHA BOJIHBI, TPOMKOCTb 3BYKa M BBHICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTellb MPEJOMJICHUS Cpeibl), NP ONUCAHUU
IPaBWIBHO TPAKTOBAaTh (DU3MUECKUH CMBICH HCIOJIb3YEMbIX BEIWYHH,
00O3HAYEHUS] U EIUHMIIBI (PU3HYECKUX BEIWYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JTAaHHYIO (PU3WYECKYIO0 BEIMYMHY C JPYTUMHU BEIMYMHAMH,
CTPOUTH IPaPUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUUNH;

e XapaKTepu30BaThb CBOICTBa TeJ, (PU3UUYECKUE SBICHUS U IPOLECCHI,
UCTIONB3Ysl 3aKOH COXPAaHEHHUs JHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,
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OPUHUMUIT CYNEPNO3UIUU CHJI, MPUHLUHUI OTHOCHUTENbHOCTH [ 'anmues,
3aKk0oHbl HBIOTOHA, 3aKOH COXpaHEHHS HMMITYJIbCA, 3aKOHbl OTPAXKEHUS U
IPEIOMIIEHUS CBETA, 3aKOHBI COXPaHEHMs 3aps,I0BOTO U MACCOBOTO YHCE
OpU SAEPHBIX PEaKIUsAX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA W 3aIIMChIBATh €r0 MaTEMAaTHUYECKOE BbIPAKEHUE;

e OOBACHATH (U3NYECKUE MPOLECCHl M CBOMCTBA TEJ, B TOM 4YHUCIE U B
KOHTEKCTE CHUTyalull NPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABISATH
NPUYMHHO-CIIECTBEHHBIE CBSA3H, CTPOUTH OOBICHEHHE U3 2—3 JIOTHYECKUX
1IaroB ¢ ONOpol Ha 2—3 HM3yYEHHBIX CBOMCTBA (PU3UUECKUX SBIICHUIA,
(u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemath pacu€THble 3adaud (omuparolmyecss Ha cucteMy u3 2-3
YpaBHEHUI ), UCTI0JIb3YsI 3aKOHBI U (POPMYJIbI, CBA3bIBAIOLINE (DU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHalM3a YCJIOBUA 33Ja4d 3alUChIBaTh KpPATKOE
YCIIOBUE, BBISABIATh HEIOCTAIOIINME WJIM W30BITOUYHBIE JTAaHHBIE, BHIOHMpAThH
3aKOHBI ¥ (POPMYJIBI, HEOOXOIUMBIE JJIsl pEIICHHUS], TPOBOJUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTH TOJYUYEHHOTO 3HaueHusd (pusmdeckon
BEJIMYMHBI,

e pacmo3HaBaTh IMpPOOJEMBI, KOTOPbIE MOYKHO pEHIUTh IpPU [OMOIIU
($u3NUECKUX METOJOB, HCIOJb3ys ONMUCAHUE HUCCIEIOBAHUS, BBIICIATH
IPOBEPSIEMOE  IPEANOJIOKEHHE, OLICHUBATh MPABUIBHOCTh MOPSIKA
NPOBEACHUSI  UCCIENIOBAaHMS, JIeJlaTh  BBIBOJBI, HHTEPHPETUPOBATH
pe3yJibTaThl HAOIIOIEHUH U OTIBITOB;

e TMPOBOAWTH ONBITHI MO HAOMIOACHUIO (U3UYECKUX SBJICHUM WIIU
(bu3MYeCKUX CBOWMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HploTOHa, 3akoHa
COXpaHEHUs HHEPIruM, 3aBUCUMOCTh NEpHOJia KOJEOAHU NPy KUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUIATYIbl MJIbIX KOJeOaHUM, IPSIMOJIMHENHOE pacIpoOCTpaHEHUE CBETA,
pasnokeHue OeJoro CBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300paKEHHS B
IJIOCKOM 3€pKajie U CBOMCTB H300pa)ke€Hus MpeaMera B coOuparoien
JMH3€, HaOMIOIEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IIyYEHHUS):
CaMOCTOSITENIbHO  COOMpaTh yCTAaHOBKY U3 HM30BITOYHOTO Habopa
o0OpyJlOBaHHUsI, ONKCHIBATHL  XOJ  ONbITA U  €ro  pe3yJbTaThl,
(GbopMynHUpOBaTh BHIBOJBL;

e IPOBOAMUTH NPU HEOOXOAMUMOCTH CEPHUIO MPSAMBIX W3MEPEHHUH, ONpeaeiss
CpelHEee 3HAuYeHHE U3MEpAEMON BEIMYMHBI ((POKYCHOE pacCTOSHUE
coOuparomieid JMH3bI), OOOCHOBBIBATH BBIOOpP crmocob0a HU3MEPEHUs
(M3MEepUTENHHOTO TIPUOOPa);

e IPOBOJAUTH MCCIEAOBAHME 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIb30BAaHUEM IMPSAMBIX HW3MEPEHUH (3aBUCHUMOCTh IYTH OT BPEMEHU
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Py PaBHOYCKOPEHHOM JBM)KEHUHM 0O€3 HauyaJbHOM CKOpPOCTH, Mepuoja
KOJIeOaHU MaTeMaTU4eCKOTO MasiTHUKAa OT IJMHBI HUTH, 3aBUCUMOCTH
yIjla OTpa)X€HUs CBETa OT yrIila MaJeHUs W yriia MpeioMJIeHUs OT yria
NajeHus1): IUIAHUPOBATh MCCIEJOBAHUE, CaMOCTOSITENIBHO COOUpaTh
YCTAaHOBKY, (UKCHpOBaTh pe3yJbTaTbl IOJYYEHHOW 3aBUCHUMOCTH
bu3nYecKuX BEIUYMH B BUJE TaOMUIl U rpaduKoOB, JeiaTh BBIBOJIbI IO
pe3yJibTaTaM HCCIe0BaHMUS;

e TMPOBOJAUTH KOCBEHHBIE H3MEpeHUs (U3UUECKUX BEIWYUH (CpeaHss
CKOPOCTb M YCKOPEHHE Tejla IpU PABHOYCKOPEHHOM JIBH)KEHHH,
YCKOpEHUEe CBOOOJHOTO MaJCHUS, KECTKOCTh MPYKUHBI, KOADOUIIMEHT
TPEHMsI CKOJBKEHMS, MEXaHHuecKass paboTa M MOUIHOCTb, YacTOTa U
nepuos KoieOaHWil MaTeMaTHyecKoro W NPYKUHHOTO MAasiTHUKOB,
ONTHYECKass Ccuja coOuparome JIMH3bI, PaguOaKTUBHBIA  (OH):
MJIAaHUPOBATh HU3MEPEHUs, cOOMpaTh SKCHEPUMEHTAIbHYI0 YCTaHOBKY U
BBITMIOJHATh U3MEPEHUS, CIEAYys MPEeNoKEHHON WHCTPYKIHMH, BBIUUCIATH
3HAYEHHE BEJIMYMHBI U AHAIU3UPOBATH IMOJYyUYEHHBIE PE3YJIBTATHI C YUETOM
3aJIaHHOW MOTPEUTHOCTH U3MEPEHUN;

e COONIOAATH MPaBUJIa TEXHUKH 0€30MaCHOCTHU MPpHU paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

e pa3ziMyaTh OCHOBHbIE MNPHU3HAKM HW3YUYEHHBIX (DU3UUECKUX MOJENEH:
MaTepuanbHas TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEHYHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHash MOJEIb aToMa, HYKJIOHHAs
MO/IeJIb aTOMHOTO S7pa;

e XapaKTepu30BaTh TMPUHIUIBI JCUCTBUA U3YYCHHBIX NPHUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HX ONUCAHHUS (B TOM YHCIE:
CIUIOMETp, NAaTYUKHU TIOJIOKEHUS, PACCTOSIHUSI UM YCKOPEHHMsI, paKeTa,
9XOJIOT, OYKH, Nepuckorn, ¢oToanmnapar, OINTUYECKUE CBETOBOJIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUA O
CBOMCTBax (PU3MYECKUX SABJICHUW M  HEOOXoauMble (QU3NUYECKUE
3aKOHOMEPHOCTH;

e HCIOJIb30BAaTh CXEMbI M CXEMATUYHbIE PUCYHKU U3YYCHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMYECKHUX IPOLIECCOB
Opy pEHICHUH Y4YEOHO-MPAKTUYECKUX 3a7ad, ONTHYECKHUE CXEMBbI IS
OCTPOCHUSI U300paKEHUH B TUIOCKOM 3€pKajie U coOuparouieil TuH3e;

e TMPUBOAUTH MpHUMEPHl  (HAXOAUTh HMHPOPMALMI O  IpUMEpPAX)
MPAKTUYECKOr0 HCIOJIb30BAHUS (U3HYECKUX 3HAHUU B TOBCEAHEBHOM
KU3HU 111 o0ecrieueHus: 0€30MacHOCTH MIPU 0OpaIlleHUHU ¢ TPUOOpaMu U
TEXHUYECKUMH YCTPOMCTBaAMH, COXPAHEHMsI 3/I0pOBbS U COOIIOACHMS
HOPM 3KOJIOTHUECKOT0 MOBEJICHUS B OKPYIKAIOIIEH Cpefe;
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e OCYIIECTBIATh MNOUCK UH(MOpMaUuUU (UIUYECKOTO COAEpPKAaHUS B
HNuTepHeTe, caMoCTOATENBHO (POPMYIIUPYS MOMCKOBBIN 3aMpoc, HAXOIUTh
IyTH ONPEJEICHNs JOCTOBEPHOCTHU NOJyUYEHHON HH(POpPMAIIUU Ha OCHOBE
MMEIOLIMXCS 3HAHUW U TOITOJTHUTEIBbHBIX HCTOYHUKOB;

e HCIIOJb30BATH IPHU BBHINOJHEHUU YYEOHBIX 3aJaHUI HAYYHO-TOMYJISIPHYIO
auTepaTypy  (pu3MUeckoro - coaepxaHus, CIPaBOYHbIE MaTepHalIbl,
pecypcesl cetu IHTEpHET, BiiafieTb NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBanust UHPOPMAIIUU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE
MH(POPMALIUM U3 HECKOJBKMX HCTOYHUKOB (DU3MUECKOrO COAEepKaHus,
nyOJIMYHO NPEACTABISTh PE3YIbTAThl IPOSKTHON MIIM UCCIIE10BATENbCKON
NEATEIbBHOCTH, NIPU  OTOM TI'PAaMOTHO  HCHOJIB30BAaTh  W3YYEHHBIN
NOHSATUUHBINA amnmapar M3ydyaeMoro pasiaena (U3UKA U CONPOBOXKIATh
BBICTYIUIEHME Ipe3eHTauuell ¢ ydéToM OCOOEHHOCTEN ayAuTOpHUH
CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoimnuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM
Kontpouabnbie | IIpakTmuc
n/n NMpOrpamMmmbl Beero
padoThI padoThbI
Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY/KAIOLIEr0 MUPA
1.1 ®dusuka - HayKa 0 IpUpPoae 2
1.2 DOU3NYECKUE BEITUINHBI 2 1
1.3 EcrecTBeHHOHAy4HBI METO/ MMO3HAHUS 2 1
Uroro no pazgeny 6
Pasnen 2. [lepBoHava/ibHbIe CBeIEeHUS O CTPOEHUM BellecTBa
2.1 Crpoenue BeriecTBa 1
27 JIBrKeHre 1 B3aUMOJIEUCTBUE YACTHUIL ) )
' BEIECTBA
23 ArperatHble COCTOSIHUS BELIECTBA 2
Nroro no pasgeny 5
Pa3nen 3. /IBu:keHUe U B3auMoOAeiicTBHE TeJl
3.1 Mexanudeckoe IBHXEHUE 3
32 HNuepuus, macca, INIOTHOCTD 4 1
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=¥ TATAPCTAH
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3.3 Cwnna. Buner cun 14 2
Hroro no pazneny 21
Pasznea 4. /laBjieHne TBEPABIX TeJ, KUIAKOCTEH 1 ra30B
41 Jasnenue. [lepenava napneHus: TBEPAbIMU 3
' TeaMu, )XKUJIKOCTSIMU U Ta3aMu
4.2 JlaBieHue XuJIKOCTH 5
43 ATtMochepHoe aBieHne 6
44 JlercTBrE KUIKOCTH U Ta3a Ha MOrPYyKEHHOE 7 3
’ B HUX TEJO
Hroro no pazneny 21
Pa3nes 5. PaGoTa m MomHOCTB. JDHeprus
5.1 PaGota u momutHOCTH 3 1
5.2 IIpocTsie MexaHU3MBI 5 1
53 Mexanundeckas SHEpTrust 4 1
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12
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8 KUIACC

KoanuecTBo yacoB
HaumeHoBaHue pa3/ie/ioB U TeM
Ne /i Kourpoubnbie | IlpakTuy
NMPOrpaMmbl Bcero
padoTsbI padoThI
Pasnen 1. TerioBble siBJIeHUSA
1.1 CrtpoeHue 1 cBOICTBA BEIIECTBA 7
1.2 TernoBbIe TPOLIECCHI 21 1 5
Hroro no pazneny 28
Paznen 2. DaekTpuyecKkue 1 MAarHUTHBIE SIBJIEHUS
21 DnexTpuuecKue 3apsaabl. 3apsKEHHBIE Tena . |
' U UX B3aUMOJICHCTBHE
2.2 IToCTOSIHHBIN 2IIEKTPUYECKHUM TOK 20 1 7
2.3 MarsuTHbI€ SIBJICHUS 6 1 1.5
2.4 DJIEKTPOMArHuTHAsT MHY KIS 4
Htoro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 3 14.5
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o X ZIER IPORHABIA
Ctpanuua 35 u3s 40. CtpaHuua cosgana: 15.05.2024 14:45 ¥ TATAPCTAH



9 KUIACC

KoandecTBo yacoB
HaumeHoBaHue pa3/ie/ioB U TeM
Ne /i Kourpoubnbie | IlpakTuy
MpOorpamMmbl Bcero
padoTsbI padoThI
Paznen 1. MexaHuuecKue siBJIEHHS
L1 MexaHn4eCKOE IBIKEHUE U CIIOCOOEI €TI0 10 1
) ONMCaHUA
1.2 BsauMonelicTBue Ten 20 1 3
1.3 3aKOHBI COXPaHEHUS 10 3
Hroro no pazneny 40
Paznen 2. MexaHn4yecKHe K0JI€0AHUS M BOJHDI
2.1 MexaHnueckue KojaeOaHus 7 3
2.2 MexaHnyeckue BOJIHBL. 3BYK 8 1 3
Hroro no pazneny 15
Paznen 3. DiekTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHbBI
31 DNEeKTPOMArHUTHOE TMOJIe U 6 5
) 3JI€KTPOMArHUTHBIE BOJIHBI
Utoro no pazgeny 6
Paznen 4. CBeToBbI€e IBJIECHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2
[okymeHT co3aaH B anekTpoHHow chopme. Ne 31 ot 15.05.2024. UcnonHutenb: Maneesa .M. B INTEKTPOHHBIA

o X ZIER IPORHABIA
Ctpanuua 36 13 40. CtpaHuua cosgana: 15.05.2024 14:45 ¥ TATAPCTAH



4.2 JIuH3b1 ¥ onTHYECKHE TPUOOPHI 6 3
4.3 Paznosxenue 6enoro cBera B CIIEKTP 3 2
Hroro no pazgeny 15
Pazgea S. KBanToBbIe siBJIeHUS
5.1 Hcnyckanne v noriaonieHue cBeTa aToMoOM 4 1
5.2 CtpoeHne aTOMHOTO f1pa 6 1
53 SAnepHblie peakuu 7 1
Wroro no pazneny 17
Pa3zgea 6. [loBTopuTEIbHO0-000011IaK0IIMIA MOAY b
6.1 [ToBTOpeHme 1 0000IIIEHNE CONEePKAHUS 9 )
' Kypca ¢usuku 3a 7-9 kimacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27

HokymeHT cospaH B anekTpoHHon copme. Ne 31 ot 15.05.2024. Vicnonnutens: aneesa I'.M.
Crpanuua 37 n3 40. Ctpanuua co3pana: 15.05.2024 14:45

r'

INEKTPOHHbIA
m¥ TATAPCTAH



HokymeHT cospaH B anekTpoHHon copme. Ne 31 ot 15.05.2024. Vicnonnutens: aneesa I'.M. B INEKTPOHHbBIA
Ctpanuua 38 us 40. CtpaHuua cosgana: 15.05.2024 14:45 =¥ TATAPCTAH



HokymeHT cospaH B anekTpoHHon copme. Ne 31 ot 15.05.2024. Vicnonnutens: aneesa I'.M. B INEKTPOHHbBIA
Ctpanuua 39 us 40. CtpaHuua cosgana: 15.05.2024 14:45 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 31 ot 15.05.2024
MHnunaTop cornacoBaHnus: Maneesa .M. [npektop
CornacoBaHune nHnyumnposaHo: 15.05.2024 14:46

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 Maneesa .M. A

15.05.2024 - 14:46

[okymeHT co3aaH B anekTpoHHon copme. Ne 31 ot 15.05.2024. Vicnonnutens: Naneesa I'.M. N IIEKTPOHHbIA
Ctpanuua 40 n3 40. CtpaHuua co3gaHa: 16.05.2024 11:24 =¥ TATAPCTAH



