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HOACHUTEJBHASA 3AIINCKA

ConepxaHue mporpaMmbl MO (pu3MKe HarpaBieHO Ha (GOpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYalOlIUMXCS W OpPraHU3alMI0 U3YYCHUS
bu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAaHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX Y4EOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 10 (¢U3HKE YCTAHABIMBACT pACTIpEACICHUE Y4eOHOTO
Marepuaiia Mo TrojgaM oOydeHus (MO KiaccaMm), MOpeajiaraeT MTPUMEPHYIO
MOCJIEAOBATEILHOCTh H3YyUYECHHUS! TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUS
MPEAMETHOTO COJIEPKaHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yJarOmuXCs.

[Iporpamma mno ¢usuke pazpaboTaHa C IEJIbIO OKa3aHUS METOAUYECKON
MOMOIIM YYUTEIIO B CO3/TaHUM pabodeil mporpaMMBbl 10 y4eOHOMY IIPEAMETY.

duzuka SABJISIETCS CHUCTEMOOOPA3yIOIMMM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX TIPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHWM, M3y4YaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUIECKON
reorpadgueii, BHOCUT BKJAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
MpPEeNOoCTaBisieT HauOoJiee SICHbIe O0pa3lbl MPUMEHEHUS HAy4dHOTO0 METoja
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa W3 raaBHBIX 33/ad (U3MUEecKoro oOpa3oBaHUsS B CTPYKType OOIIETO
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usukn Ha 0a30BOM ypOBHE TpeArojiaraeT OBJAJCHUE
CICAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCT:

- HAYYHO OOBSICHSITD SIBJICHUS;
-OlIEHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMUS;
- HUHTEPNPETHPOBATH  JIaHHBIE W  HCMOJb30BaTh  HAYYHBIE

JIOKa3aTeIbCTBA JJIs MIOJTyYEHUS BHIBOJIOB.

emn wu3ydyeHuss (PU3MKK Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHBIX opranusanusx Poccuiickoit ®enepanuu, peagu3yronux
OCHOBHBIE  00I11€00pa30BaTEIbHbIE MPOrPAMMBbI, YTBEPXKAEHHONW pEUICHUEM
Komnerun Munucrepctsa npocsemienusi Poccuiickoit @enepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).

eau ndyyenus Gu3uKu:

- npuoOpeTeHue HWHTEpeca U CTPEMIICHHMs OOydYaromMXcd K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE HUX HHTEIUIGKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;



- pa3BUTHUE MPEACTABICHUI 0 HAYYHOM METOle MO3HAHUS U (popMHUpOBaHHE
UCCJIEI0BATENLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

- (opmupoBaHHe Hay4HOTrO MHMPOBO33PEHHSI KaK pe3ysbTara H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

- (popmupoBanue mnpeacTaBiIeHUN O poiu (GU3MKU AJIS PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

- pa3BUTHE TIPEACTABICHHMM O BO3MOXHBIX cdepax  Oymyuiei
npoecCHOHANBHON  JEATEeTLHOCTH, CBS3aHHOW C (DU3WKOH, MOATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTmkeHne ITHX IeNiel mporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
o01mero o0pa3oBaHus 00ECTIEYNBACTCS PEIICHUEM CIICAYIONINX 3a1ay:

- mpuoOpeTeHHWe 3HAaHUKW O JUCKPETHOM CTPOCHHHM BEIIEeCTBa, O
MEXaHUYECKUX, TeTIOBBIX, DJICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHHSIX;

- MpUOOpETEHNE YMEHUN OMHUCHIBATh U OOBACHATH (PU3NUYECKUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

- OCBOGHME METOJOB pELIEHUS MPOCTEHIINX pPacy€THBIX 3agady C
UCIIOJIb30BaHUEM puznyeckux MoOJIeJIeH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

- pa3BUTHE YMEHUI HaOIIOaTh MPUPOIHBIC SIBJICHUS U BBITIOJHATH OMBITHI,
71a0opaTopHble pabOThl U 3KCIEPUMEHTANIBHBIE HCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPHUOOPOB;

- OCBOEHHME NPHUEMOB pabOThl ¢ MH(pOpMaLUUEH (PU3NYECKOrO COACPKAHUA,
BKIItoUass WHGOPMAIMI0O O COBPEMEHHBIX JOCTIDKCHUAX (GU3HUKH, aHadu3 |
KPUTHUECKOE OlIeHWBaHWE NH(POPMAITIH;

- 3HAKOMCTBO CcO cepamu mpodeCcCUOHATLHON JeATeIbHOCTU, CBI3aHHBIMU
c (u3ukoil, © COBpEeMEHHBIMU TEXHOJIOTUSMU, OCHOBAHHBIMU Ha JTOCTIKEHUSX
(bu3MYeCcKO HAYKH.

IIporpamma paccuurana Ha ucnouab3oBanue Y MK:

1 .M. Tleppimikun, A.W. MBanoB. ®usmka 7 kimacc (06a30BbIN YpPOBEHB).
Yyebnuk. - Akiimonepaoe obmectso MznarensctBo «IIpocserienue

2 .M. IleppimikuH, A.W. VBanoB. ®u3nka 8 kiacc (0a30BBIM ypOBEHB).
VYyebnuk. - Akiimonepaoe obmectso M3narensctBo «IIpocsemienue)

3 WM. Ilepbiikun, A.M. WBanoB, M.A. IlerpoBa. ®Puszmka 9 xkiacc
(Oa3oBbIN ypoBeHb). - AKMoHepHOe 0011ecTBo M3aarensctBo «lIpocBemienne»

MecTo yueOHOro npeamMera B yueOHOM IJIaHe

Ha wusyuenue Qusuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJel0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B Hefienio).



Kosm4yecTBO KOHTPOJIbHBIX M J1a00PATOPHBIX padoT

KonnuecTtso Konnuectso Konnuectso
Knacc
KOHTPOJIbHBIX padoT 7a00paTOPHBIX pabOT | MPAKTUYECKHX pabOT
7 4 7 5
8 4 10 4
9 4 10 15

Buabl 1 popMbI NPOMEKYTOYHOM M UTOIOBOM ATTECTALMH

[IpoMexyTouHas arTecTaiusi MPOBOIUTCS B (hOopMe: TECTOB, KOHTPOJBHBIX,
CaMOCTOSITENIbHBIX, NMPAKTUYECKUX WU TBOPYECKUX paboT. Yyammecs HPOXOIST
IIEPEBOJIHYIO aTTECTALMI0 B COOTBETCTBHM C PEIICHHEM IIEACOBETA, UTOIOBYIO
arrectanuio — B Buue OI'D.



COAEPKXAHHUE YYEGBHOI'O IPE/IMETA
7 KIIACC

Paznen 1. @®usuka v €€ poJib B NO3HAHUHU OKPY-KA0IIEro MUPa

@dusnka — Hayka O npupojne. SBieHus npuponsl. OU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BenuuuHbl. W3mepenue ¢uznueckux BeanuuH. Dusnueckue
npudopsl. [lorpemHocTs u3mepeHnit. MexxayHapoHasi CUCTeMa €ANHHIL.

Kak ¢usuka wu [pyrue ecTeCTBEHHbIE HAyKH H3Y4arOT MPUPOAY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
Habmogaemoro spieHus. Onucanne GU3NUeCcKUX SBJICHUNA ¢ TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHnuueckue, TEIJIOBbIE, JJIEKTPUYECKUE, MarHUTHBIC, CBETOBBIC
SIBJICHUS.

2. dusnueckue npuOOpPsl U MPOLETYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM

U U (GPOBBIM MPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

Ypok-uccnenosanue "M3Mepenne TeMreparypbl IpU HOMOIIH KUIKOCTHOTO
TEPMOMETpA U JaTYUKa TeMIepaTypsl”

VYpok-uccnenoBanne "lIIpoBepka THMIOTE3bl: AANBHOCTh MOJIETA IIApHKa,
MYIIEHHOT'0 TOPU30HTAIIBLHO, TEM 00JIbIlIe, YeM O0JIbIlle BHICOTA ITycKa"

Pa3znen 2. IlepBoHayaibHbIe CBEICHUS O CTPOCHUH BelleCTBA

CtpoeHue BeliecTBa: aTOMbl M MOJEKYJbI, WX pa3Mmepbl. OINbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmxenune wyactul] BemiectBa. CBSI3b CKOPOCTH JABWKEHUSA YacCTHI[ C
Temnepatypoil. bpoyHoBckoe nBumxkenue, auddysus. B3anmonelicTBue YacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHUE T'a30B, KUJIKOCTEH M TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBS3b MEXIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJICKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

2. HaGmonenune nuddysuu.

3. HabGmionenue  sBiICHMIA, OOBSCHSAIOMUXCS TMPUTSHDKCHUEM — WIIH

OTTAJIKUBAHUEM YaCTUIL BEIICCTRA.

Jlabopamopnuie pabomul u onvimol.

Ypok-uccrnenoBanne «ONBITHI MO HAOMIOACHUIO TEIJIOBOTO PACHIMPCHHUS
Ta3oB»



Paznen 3. JIBu:keHue U B3auMoAelcTBHE TeJl

Mexanuueckoe JBUKeHUE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBH)KECHHE.
Ckopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JIBMKEHHMH. Pacuér mytu u
BPEMEHU JBUKCHUS.

SIBnenue wHepuuu. 3aKOH HMHEpIUU. B3aumojnelcTBue Tel Kak IMpUYMHA
U3MEHEHHUS] CKOPOCTH JBMKEHHs Teil. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTh BemecTBa. CBsI3b IUIOTHOCTU C KOJMYECTBOM MOJEKYJ B €IUHUIIEC
o0BEMa BelecTna.

Cuita KaKk XapakTepuCTUKa B3auMoJiecTBUs Tell. Cuia ynpyrocTd u 3aKOH
['yka. MI3MepeHue cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHUS U CHUJIa
TsokecTd. CHila TSKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Cnoxenune
CWJI, HAIpaBJIEHHBIX MO OJHOM mpsiMoi. PaBHoxeilicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHre B IpUPOJIE U TEXHUKE.

Jlemoncmpayuu.

Habrogenne MexaHnuecKoro JIBHKEHUS TeTa.

N3mepeHne CKOpoCTH MPSMOJIMHENHOTO JBUKEHHS.
HabGmronenue siBjeHUST HHEPIIUH.

HabGmronenue n3MeHeHusi CKOpOCTH MPU B3aUMOJICHCTBUU TeEl.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEL.

CrnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.

./Iaéopamopubte pabomul u onvimel.

Jlaboparopnas padota Nel «OnpeneneHue miIoTHOCTH TBEPAOTO TEIa

Jlabopatopnass pabota No2 «lM3yueHue 3aBUCUMOCTH PaCTSDKCHUS
(medopmarun) npy>kMHBI OT TPUIOKEHHOM CHIIBI»

JlabopatopHas pabora No3 «M3ydyeHue 3aBUCHUMOCTH CHWJIbl TPEHUS
CKOJIbYKEHUSI OT CUJIbI IaBJICHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTE

KonTtpoawsHas padora Nel mo temam: «Mexannueckoe IBIKEHHEY, «Macca,
IJIOTHOCTRY, «Bec tenay, «I'paduueckoe nzodbpakenue cum», « CUibn

I e

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTENH U ra30B

HNasnenue. CriocoObl YMEHbBIIICHHS U YBEIUUEHUs JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT 00bEma, Temmeparyphl. llepenaya maBieHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartnueckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS KUJIKOCTH OT TIyOWHBI. ['mapocTtaTudeckuii
napanokc. Cooluaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdepa 3emnan u armocdepHoe naBiueHue. [IpuynHbl CyleCTBOBaHUS
Bo3aAyHONH o0onouku 3emud. OmnbiT Toppudemiu. M3mepenue atrmocdepHOro
JIaBJICHHS. 3aBUCUMOCTh aTMOC(EpPHOI0 AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBHE )KUIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TeEJO. BoITAlIKMBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TeMIEPATypPHI.
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2. [Iepenaua naBieHUs KUJIKOCTHIO U Fa30M.

3. CooOmaromuecs cocy/bl.

4. ['mapaBauyueckunt mpecc.

5. [IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.

6. 3aBUCHUMOCTH BBITAJIKUBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHON YacTU
T€JIa U TJIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHON KUJKOCTH.

8. YcnoBue IUIaBaHMWS TEN: IUIABAHWME WM TOTPYKEHHUE TEl B

3aBUCUMOCTH OT COOTHOIIICHUS TIJIOTHOCTEH Tesa U KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

JlabopatopHass pabora Ned «OmpeneneHue BBITAIKUBAIOMICH CHIIBL,
JEUCTBYIONIEH Ha TEJO, MOTPYKEHHOE B YKUIKOCTh)

Jlaboparopnas padota NeS «HccnenoBanre 3aBUCUMOCTU Beca Tejla B BOJIE
0T 00bE€Ma MOTPYKEHHOM B JKUJIKOCTh YaCTH TEJIa

KontponbHast pabora No2 mo Teme «JlaBiieHue TBEpABIX TN, >KUIKOCTEH U
ra3oB»

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus

Mexanuueckas pabota. MOIIHOCTb.

[IpocThie MeXaHWU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBuio
paBHOBecus pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass sHeprusa. KuHeTnueckas MW NOTEHLHMAIbHAs SHEPIHs.
[IpeBpaiieHre OHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
HHEPrUU B MEXAHUKE.

Jlemoncmpayuu.

1. [IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

Ypok-uccnenoanne "Pacd€éT MOIIHOCTH, pa3BUBA€MOM MpU MOABEME IO
nectHuie"

Jlabopatopnas pabota Ne6 «lccnenoBanre ycioBuii paBHOBECHS phluara

JlaGoparopnas padota Ne7 «M3mepenne KII/I HakIIOHHOM TIJIOCKOCTH»

YPOK-3KCIEPUMEHT MO TeMe  'OKCHEPUMEHTAIBHOE  OINpENEICHUE
W3MEHEHUS] KHHETUYECKON M MOTEHIMATIbHOW ASHEPIUU MPU CKAThIBAHWUU Teja Mo
HAaKJIOHHOU ITOCKOCTH"

KonTtposnrnas pa6ota Ne3 o teme «PaboTa u MOIITHOCTh. DHEPTHUs»

HNrorosasi KOHTpPOJILHAs padoTa

8 KVIACC

Pa3gea 1. TemioBbIe ABJIeHUA



OCHOBHBIE TIOJIOKEHUSI MOJEKYJISPHO-KUHETUYECKOU TEOPUH CTPOCHUS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU.

Mopenu TBEPAOro, KUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOXEHUNU MOJIEKYJISIPHO-KUHETUYECKON TEOpHH.
CmaunBaHN€E U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBsi3b TeMHepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKCHUS
gacTull. BuyTtpeHnsisi sHeprus. CrocoObl HW3MEHEHHsI BHYTPEHHEH DHEPTHUU:
TerIonepeaaya 151 COBEPIIIECHUE paboTHL. Bunpr TEIUIONEPEAAYM:
TEIUIONPOBOJHOCTD, KOHBEKIIHS, U3IIyUYECHHE.

KonuuectBo TemnoTsl. YaenbHasi TEINIOEMKOCTh BellecTBa. TernaooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBnenue wu
OTBEpPJECBAHUE KPUCTAUIMYECKUX BELIESCTB. YJEIbHAs TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u konaeHcanus. Mcnapenue. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JIABJICHHSI.

BrnaxnocTts BO3ayXa.

DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CTOPaHUs.

[Mpunnuner pabotsl TeruioBbix nBurareneit KIIJ[ TeroBoro asuratesns.
TerioBbie ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIBI.

3aKOH COXpPAHEHHUSI U MIPEBPAIICHUS SHEPTUHU B TETUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HaOmnronenue OpoyHOBCKOTO ABUKEHHUS.

2. HaGmronenune nuddysuu.

3. HaOmronenue siBfieHni cMaurBaHUs M KaMWUISIPHBIX SIBJICHUH.

4, Hao0mroierre TenioBoro pacimpeHus Ted.

5. M3meHeHne naBieHUs Ta3a MpU M3MEHEHWHW 00bEMa M HarpeBaHUHU
WJIH OXJIAXKICHHUU.

6. [IpaBuna u3MepeHus: TeMIepaTyphl.

7. Bunbl Teronepenaym.

8. OxnakIeHUE TIPU COBEPIIICHUN PaOOTHI.

9. HarpeBanwue npu coBepiiieHuH paboThl BHCITHUMH CHJIAMHU.

10.  CpaBHEHHE TEIIOEMKOCTEN PA3IMYHBIX BEUIECTB.

11.  HaOmrogeHne KumeHus.

12. HalmrogeHue mocTOSHCTBA TEMITEpaTyphl MPH TJIaBJICHUH.

13. Mojenu TerIOBBIX IBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

JlaGoparopuass pabdora Nel "HccrmemoBaHue sIBJICHHS TEILIOOOMEHA MpHU
CMEIIIMBAHUH XOJIOIHOW U Topsueit BobI"

Jlabopatopuass pabora Ne2 "OmnpeneneHue yIAETbHOW TEMIOEMKOCTH
BemiecTna'



Jlabopatopuass pab6ora Ne3 "OmpeneneHue OTHOCUTEIHHON BIAXHOCTH
BO3qyXa"

VYpok-xkondepenust "lIpakTdeckoe HCIONB30BaHHUE TEIUIOBBIX CBOWMCTB
BEIIIECTB U MAaTEPUAJIOB B LIEJISAX dHEprocOepekeHus "

KontponbHas pabota Nel mo Teme "TemoBbie sBieHus. M3menenwue
arperaTHbIX COCTOSIHUM BelecTBa"

Pa3nen 2. DjaekTpryecKue U MATHUTHbIE SIBJICHUSI

Onextpu3anus Tea. J[Ba pona ayeKTpHuYecKuX 3apsaoB. BzammopneictBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMO/ICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TETIAMH).

OnekTpudeckoe noJie. Hampsixk€HHOCTh anekTpuyeckoro mnois. [Ipuniun
CYNEPHO3UILIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJIOBHUSL CYIIECTBOBAHMUS JJIEKTPUUYECKOTO TOKA.
HCTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA DJIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cuna Toka.  DIEKTPUUECKOE  HANpsHKEHUE.
ConpoTuBieHHE MPOBOJHKKA. Y AEIBHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma
a1 ydactka nend. llocienmoBarenbHOe W MAapalIEIbHOE  COEAMHEHUE
MPOBOIHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenua.
DNEeKTpUYECKHUE LENu U MOTPeOUTeNn 3IeKTpudeckoil sneprun B 0biTy. KopoTkoe
3aMBIKaHUE.

[TocrostHHble  MarHuThl.  B3auMonencTBHE  NOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYCHUE JJIS )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VCnoyb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHOPTE.

OnbiTel @apanes. SABieHUE AMEKTpOMarHuTHON HHAYKIUK. [IpaBumno Jlenna.

DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

1. DJIeKTpU3aLus Tell.

2. JIBa pojia 2JIEKTPUYECKUX 3apsi0B U B3aUMOCHCTBHUE 3apsiKEHHBIX
TEI.

3. YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

4. DNeKTpocTaTH4eCcKast HHAYKIHUS.

5. 3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

6. [IpOBOIHUKH U AUBIEKTPUKH.
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7. MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO ITOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.

9. JlerCTBUSI SIEKTPUUECKOTO TOKA.

10.  DJEKTPUYECKUU TOK B )KUIAKOCTH.

11.  ['a30BbIN pa3psm.

12.  M3MepeHue CUIIbl TOKa aMIIEPMETPOM.

13.  M3MepeHue 3eKTPUYECKOTO HAIPSIKEHUSI BOJIbTMETPOM.

14.  Peocrar m Mara3uH CONPOTUBIICHUMN.

15.  B3aumopaencTBHE NOCTOSTHHBIX MATHUTOB.

16.  MopaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOJTOCOB MATHUTA.

17.  MopaenupoBaHM€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

18.  OmmwIT DpcTena.

19.  MarauTHoe noJie ToKa. DIEKTPOMAarHur.

20.  JleiicTBME MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.

21.  DIEKTpOJBHUIaTENlb MOCTOSHHOTO TOKA.

22.  HccnenoBaHue sIBJIEHUS 3JIEKTPOMAarHUTHOW WHTYKIIUH.

23.  Omnbitel @apajes.

24.  3aBUCHUMOCTb HAIlPaBJICHWS HWHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHUSI.

25.  DIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

Ypok-uccienopanue  "OJEKTpU3anMsA  TeN  MHAYKOUMEM W TIpHU
COIIPUKOCHOBEHUN"

Ypok-uccinenopanue "JIeHCTBHE JJIEKTPUYECKOTO NOJISI HA IPOBOJHUKH U
JTVBJIEKTPUKHA"

JlaGoparopnas padota Ned "M3mepeHue u peryaupoBaHue CHIIbl TOKa"

Jlabopatopnas pabora Ne5 "M3mepenue u peryimpoBaHue HarpsiKeHus"

JlaGoparopHass pabora Ne6 '"McciaemoBaHue 3aBHCHMOCTH CHUIBI TOKa,
UIYIIETO 4Yepe3 pEe3UCTOp, OT COMPOTHUBJIEHUS PE3UCTOPAa M HAMNPSHKEHUS Ha
pesucrope”

Jlabopatopnas pabota Ne7 "[IpoBepka mpaBuia CIOKEHUS HAMIPSHKEHUHN TIPH
MOCJIEA0BATEILHOM COEMHEHNH JIBYX PE3UCTOPOB"

Jlabopatopnass pabora Ne8 "IIpoBepka mpaBuna i CHIIBI TOKa TMIPH
MapaAJIICTIBHOM COEUHEHUN PE3UCTOPOB"

Jlabopatropuas pabora Ne9 "Omnpenenernue pabOTBI M MOIIHOCTU
AIEKTPUYECKOTO TOKA"

Ypok-uccnenopanue "M3ydeHne nosjieil HOCTOSHHBIX MAarHUTOB"

Jlaboparopuas pabora NelO "M3yueHue neWCTBUS MarHUTHOTO TIOJISI Ha
MIPOBOJHUK C TOKOM"

Kontponbnas pabora No2 mo teme "DnekTpudeckue 3apsijbl. 3apsyKEHHBIC
TeJla U UX B3auMoAehcTBUs. [IoCTOSTHHBIN 3JIeKTpUYECKuil TOK"

KonTtpoarHas padoTta Ne3 1o Teme "DIIeKTpUIECKHEe U MarHUTHBIE SBJICHUS"

HNTorosasi KOHTpPOJILHAs padoTa
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9 KUIIACC

Pa3nen 1. Mexaunueckue siBJeHUA

Mexannueckoe aBwkeHue. MarepuanbHas Touka. CucremMa oTcyéra.
OTHOCHUTENIBHOCTE MEXAHMYECKOIO JBWKEHUA. PaBHOMEpPHOE HpPAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTb TeJjla IIPA HEPAaBHOMEPHOM JIBUYKECHHUHU.

VYckopenne. PaBHOyckopeHHOe mpsiMosiMHENHOe JBukeHue. (CB0oOOgHOE
nagenue. OnsITel ['amues.

PaBHOMepHOE NBHKEHHE O OKpYykHOCTH. Ilepruoa m vacrora oOpalleHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IlepBoiii 3akoH Hprotona. Bropon 3akoH Herorona. Tperuin 3akoH
Hprorona. [IpuHImMn cyneprno3uunu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHUMs: CHJIa TPEHUSI CKOJIbKECHHS,
CUJIa TPEHUS MTOKOs, IPYTUE BUABI TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TATOTEHHs. YCKOpEHHE CBOOOIHOTO
nageHus. JlBwxkenue ruraner Bokpyr Comnma. IlepBas kocMuyeckasi CKOPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue maTepuanbHOUW TOUKH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOIO TeJIa € 3aKPEITIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. 3meHneHne nMirynbca. Mmmnyibe cuiibl. 3aKOH COXPaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabota U MOIIHOCTb. PaboTa cHIl TSXKECTH, YHOPYrOCTH,
TpeHusi. CBA3b 3HEPruM U padoThl. [loTeHInanbHas 3Heprus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHeprus cxxarou npyxxuHsl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPTHHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HabGnrogenne MexaHMuecKoro JIBIKEHUSI Tella OTHOCUTEIBHO Pa3HBIX
TEJI OTCYETA.

2. CpaBHeHUE MyTE€l U TPACKTOPUIM JIBUKEHUS OJHOTO W TOTO K€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUYETA.

3. N3mMepenne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUS.

4. HccnenoBanne Mpu3HaKOB PABHOYCKOPEHHOT'O JIBUKEHUS.

5. HaOnronenue ABUKEHUsI TeJia M0 OKPYKHOCTH.

6. HaOmronenne MexaHW4YeCKUX SIBJICHUM, MPOUCXOASIIUX B CHUCTEME

orcuéra «Tenexka» Tmpu €€ PaBHOMEPHOM U YCKOPEHHOM JIBHKECHUU
OTHOCUTEIBHO KaOMHeTa (PU3UKHU.

7. 3aBUCUMOCTh YCKOPEHHSI Tejla OT MacChl Tejla U JEHUCTBYIOIEH Ha
HETrO CHJIBI.

8. HaOmronenue paBeHcTBa CUII PU B3aUMOJICCTBUM TEI.

9. N3meHeHnue Beca Tela Mpu yCKOPEHHOM JBUKECHUHU.

10. Ilepemaua ummysnbca Ipu B3aUMOJCHCTBUU TEIL.

11



11.  IIpeoOpa3oBaHus SHEPTUU MTPU B3aUMOICHCTBUU TEI.

12.  CoxpaHeHuE UMITYJIbCa MIPU HEYIIPYTOM B3aUMOJICUCTBUU.

13.  CoxpaHeHHe UMITYJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUMU.

14.  HabGnrogeHue peakTUBHOTO ABUKECHUSI.

15.  CoxpaHeHHe MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM IaJICHHUU.

16. CoxpaHeHME MEXAaHWYECKON DHHEPruM IpU [BWXKECHUU Tela IOJ
JEUCTBUEM TIPYKUHBI.

Jlabopamopnwie pabomuel u onvimol.

Jlabopatopnas pabora Nel "Omnpenenenwe ycKOpeHUsi Tela IMpHU
PAaBHOYCKOPEHHOM JIB>KEHUU 10 HAKJIIOHHOM MJIOCKOCTH"

JlabopatopHas pabota Ne2 «OnpeneneHne KECTKOCTH MPYKUHBD)

Jlabopatopuass pabdora Ne3d "Omnpenmenenue kodQGUIIMEHTa TPCHUS
CKOJIBKECHUS "

JlabopatopHass pabora Ned «Omnpenenenue paOOThl CUJIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHUU TEJIA IO TOPU3OHTAIIBHOU MOBEPXHOCTU»

JlabopatopHas pabota Ne5 «3ydeHne 3akoHa COXpaHEHUST YHEPTUM»

VYpok-xkoHbepenius "J[BkeHHe Tel BOKPYT T'paBUTAIMOHHOTO IIEHTpA
(Conneunas cucrema). ['amaktuxu"

VYpok-koHbepeHius "PeakTuBHOE TBUKEHUE B IPUPOJIE U TEXHUKE"

KontponbHas pabora Nel mno Teme "MexaHuueckoe JBI)KCHHE.
B3aumoperictBue ten"

Pa3nen 2. Mexann4yeckue KoJ1e0aHusI U BOJIHbBI

KonebarenbHoe pgBuxkeHue. (OCHOBHBIE XapaKTEPUCTUKH  KOJIEOAHUN:
IEPUOJ, YACTOTA, AMIUIMTYAa. MareMaThudecKuid W NPYKWHHBIA MAasSTHHKU.
[IpeBpailieHne 3HEprun Npy KojiedaTeIbHOM JBUKCHUH.

3aryxatouue — kosieOaHusa.  BeiHykIneHHble — koneOanusa.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBoiicTBa MeXaHMYECKMX BOJH. IIpojonbHble U
nonepeyHbie BOJHBL. JIIMHA BOJHBI M CKOPOCTh €€ PacnpoCTpaHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MHbpasByk u
yJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOnronenne xoneOanuii Ten moa NEMCTBUEM CHIIBI TSKECTH U CHJIBI
YIOPYTOCTH.

2. Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

3. HabGnrogenue BoIHY X AEHHBIX KOJIEOaHW U PE30HAHCA.

4. PacnipocTpaneHnue npo10bHbIX ¥ MONEPEYHBIX BOJIH (HA MOJIEIN).

5. HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnwie pabomul u onvimol.
VYpok-uccienoBanne «3aBUCUMOCTh TEPHOJA KOJIEOAHWH OT >KECTKOCTH
MPY>KUHBI U MAcChl TPy3a»
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Ypok-xkoHnbepenmuss  "MexaHudeckue  BOJMHBI B TBEPAOM  TeJe.
CeiicMuuyeckue BOJIHBI"

VYpok-uccienoBanue "HaOmrogeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

VYpok-koHbepeHius "YibTpa3Byk U HHPPa3BYK B IPUPOJIC U TEXHHUKE"

JlabopaTtopHast pabora Ne6 «OmpezenieHre 4acTOThl U Mepuoa KoiaeOaHuit
MPY>KUHHOTO MasiTHUKa

Jlaboparopnas padota Ne7 «IIpoBepka HE3aBUCUMOCTH NEPHOIa KOJIECOaHU
rpy3a, HOJABEUIEHHOTO K HUTH, OT MacChl Irpy3a»

Kontponbnas pabora Ne2 mo teme "3akoHbl coxpaHeHUs. MexaHUYecKHe
KOJICOaHMS ¥ BOJIHBI"

Pa3IleJI 3. 3J’I€KTPOM3FHHTHOC moJI€ U 3JICKTPOMAIrHUTHBIC BOJIHbI

SHGKTPOMaI‘HI/ITHOG ITIO0JIC. 3JI€KTpOMaFHI/ITHI>IG BOJIHBI. CsoiicTBa
QJICKTPOMAIrHUTHBIX BOJIH. [IIxana QJICKTPOMAIrHUTHBIX BOJIH. Hcnonb3oBaHue
QJICKTPOMAIrHUTHBIX BOJIH IJIA COTOBOM CBSI3H.

SHGKTPOMaFHI/ITHa}I IIpupoaa CBCTA. CKOpOCTI) cBeTa. BomHOBBIE CBOMCTBaA
CBCTa.

Jlemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoaHoBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

VYpok-konpepenuus "lllkana snekTpoMarHUTHBIX BOJH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U"

VYpok-uccnenopanue "M3ydeHHe CBOWCTB SJIEKTPOMATHUTHBIX BOJH C
MTOMOII[LI0 MOOUJIBHOTO TesieoHa"

Pa3nen 4. CBeToBbIE sIBJIEHUS

JlyueBass  mogmenp  cBera.  Mcrounumkm — cBera.  IIpsaMonuneinHoe
pacnpoctpanenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [nockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHusi cBeta. [lomHOE BHYTpEeHHEE
OoTpaxkxeHWe cBeTa. lcronb30BaHME TMOJHOIO BHYTPEHHETO OTpPaK€HHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox usywedt B sumH3e. OnTuyeckas cucrema (Qoroarnmapara,
MHUKpPOCKOIIa M Tejeckona. ['Ja3 kak onTHYeckas cucrema. biau3opykocTh U
JaJIbHO30PKOCTb.

Paznoxxenue Oenmoro cBera B crnekTtp. Omnbitel HbloTona. CroxeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

1. [IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

2. OTtpaxeHue cBeTa.

3. [Tomyuenne wu300pakeHU B IUIOCKOM, BOTHYTOM U BBIMYKJIOM
3epKanax.
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4 [Ipenomnenue ceera.

5 OnTryecKkuil CBETOBO/I.

6. Xoj ayuyer B coOMparoleu JIMH3e.

7 XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

8 [Tonyyenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

9. [Tpuniun aeictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Monenb riasa.

11.  PasnoxeHue 0enoro cBeta B CIIEKTP.

12.  ITlomydeHue Genoro cBeTa NMpU CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomel u onvimol.

Jlabopatopnass pabora Ne®  "lccmemoBaHuwe — 3aBUCUMOCTH  yIJIa
IPEJIOMJIEHUS] CBETOBOTO JIy4a OT yrja HaJeHus Ha rpaHule "Bo3ayX-cTekiao""

Jlabopatopuass pabora Ne9 "Ompenenerue ¢GOKYCHOTO pPACCTOSHUS W
ONITUYECKON CUJIBI COOMpAIOIIEH TUH3HI"

JlaGoparopuas pab6ora NelO "OmbITBI MO pasIokKEHHIO OEJIOr0 CBETa B
CHEKTP M BOCHPUSITHIO I[BETA MPEAMETOB MPU UX HAOIIOEHUU Yepe3 I[BETOBBIC
bunbTphr"

Ypok-koHbepenius "Hcnonb3oBaHue MOTHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"

Ypoxk-koHdpepenius "OnTudeckue JUH30BbIC TPHUOOPHI"

VYpok-kondpepenuus "ledextsl 3penns. Kak coxpanuts 3penue”

VYpok-npaktukym "BoJjiHOBBIE CBOWMCTBA CBETA: IUCIEPCUsl, HHTEp(EepeHLINs
u audpaxuus”

Pa3znen 5. KBanToBbBI€ sIBJIeHUS

OmneiTel Pezepdopaa m minanerapHas mozaenb atroma. Mogens aroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBanTel. JInHeyaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, Oeta- u raMma-uzinydeHusi. CTpoeHue aTOMHOTO
anpa. HyxioHHas wmoaens aromHoro sapa. HM3zoromsl.  PagunoaktuBHBIE
npeBpaienus. [lepron noixypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbBI COXPAHEHHUS 3apsAI0BOIO M MacCOBOTO YHCEN.
OHeprus cBsi3M aTOMHBIX snaep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku saeprun CosHIla U 3BE3 .

SnepHas sHepretuka. JIeWCTBUS paJMOAKTUBHBIX H3JyYEHUW Ha >KUBBIC

OpraHU3MBbl.
Hemoncmpauuu.
1. CrexTpbl U3Ty4YEHHUSI U TOTJIONICHHUS.
2. CrekTpbl pa3IMyYHbIX ra30B.
3. CnekTp Boaopoa.
4. HaoGmronenue TpexoB B kamepe Busbcona.
5. Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHH.
6. Peructpanus n3nydeHus: IPUPOJAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnwie padbomuel u onvimol.
VYpok-npaktukym "Habmroenre criekTpoB ucmyckanus"
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Ypok-koHdepenus "PaanoakTUBHBIE W3IyYeHUS B TPHUPOJE, MEIUIIMHE,
TeXHUKE"

VYpok-koHbepenus "SAnepHas sHepreruka. JleWcTBUS paguOaKTUBHBIX
W3JIyYEHU HA )KUBBIE OPraHU3MbI"

KontponbHas pabora Ne3 mo Teme "DIEKTpOMarHUTHOE IIOJIE.
DNEeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE sIBIICHUS"

IToBTOpPHTEIHLHO-00001AIOIIUIA MOLYJ/Ib

[ToBTOpHTENHEHO-0000IIAIOIIMI MOTYIIb IPEAHA3HAYCH I CUCTEMaTHU3aIluN
u  0000IEeHWS TPEIMETHOTO  COACP)KAaHWA ©  OIbITa  JICSITCIBHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (U3HMKH, a TAK¥Ke I MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy T0 (u3uKe s 0O0ydaromuxcs,
BBIOPABIIKX ATOT y4E€OHBII MpeIMeET.

[Ipu n3ydeHuu JaHHOTO MOIYJSl PEAU3YIOTCSI U CUCTEMATU3UPYIOTCSI BUJIbI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeUrBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OOydeHHUs, (opMupyercs
€CTECTBCHHOHAYy4YHasi IPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJOB HMCCIIECIOBAHUS
SBJICHUN TPHUPOJLI U TEXHUKH, OBJAJACHUE YMCHHUSMH OOBICHATH (PU3MUECKHE
ABJICHUS, TPUMEHSA TMOJy4YEHHbIC 3HAHMS, peEmaTh 3a7adyd, B TOM 4YHCIIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAIbHBIC.

[TpuHIIMNIIMATBEHO ACATEIBHOCTHBIA XapaKTep JHaHHOTO pasjeia peaausyeTcs
32 Ccu€T TOro, 4YTo OOYy4YaroUIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
npejaraeTcs:

- Ha OCHOBE TMOJYYCHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBSCHSTH
¢dbu3nyeckue SBJICHUS B OKPYKAIOLIEH MPUPOJIC U MOBCEAHEBHON KU3HU;

- WCMOJIb30BaTh HAYYHbIE METOJbI MCCIIEIOBaHUsI (PU3NUECKUX SIBIICHUM, B
TOM YHCJIE JJISI MPOBEPKHU TUIMOTE3 U MOTYUYEHUS] TEOPETUUECKUX BHIBOIOB,;

OOBSICHATh HAyYHBIC OCHOBBI HAM00JIE€ BAKHBIX JTJOCTUKEHUNU COBPEMEHHBIX
TEXHOJIOTUM, HAIIpUMEp, MPAKTUIECKOTO MCIOIB30BAHUS PA3IMYHBIX MCTOUYHUKOB
SHEPrMU HAa OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHHUSI BCEX M3BECTHBIX BUJIOB
SHEPIHUH.

HNToreas koHTpOIbHAsSI padoTa
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue Qu3nku Ha ypOBHE OCHOBHOI'O OOIIEr0 00pa30BaHUs HAIIPABICHO
Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.

B pesynbrare wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromierocsi Oyayt copMupoBaHbl CIEAYIOIIME JTUYHOCTHBIE
pe3yJIbTaThl B YACTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— TpOSIBICHUWE WHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHHUIO
pOCCUicKO# (hU3UYECKON HAYKH;

— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHYKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTMBHOMY YYacCTHUIO B OOCYXJIEHUM OOIIECTBEHHO
3HAUYMMBIX M ATHYECKUX NPOOJIEM, CBS3aHHBIX C MPAKTUUYECKHUM IPUMEHEHUEM
JTOCTHKEHUM (PU3HKHY;

— OCO3HAHMUE BAKHOCTU MOPAIbHO--3TUUYECKUX MPUHILHUIOB B ACATEIbHOCTU
Y4EHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHUSA:

— BOCIIPUSITUE ICTETUUECKUX KAUeCTB (PU3NUECKON HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 IO3HAHMS:

— OCO3HAHUE IIEHHOCTH (PUBMYECKON HAayKH KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHHUSI MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEHW COCTAaBIAIOLLECH
KYJIBTYPBIL;

— pa3BUTHE HAYYHOMW JIFOOO3HATEIBHOCTH, MHTEPECA K HCCIEI0BATEIbCKOM
JeATEIIbHOCTH;

5) d¢opmupoBaHusi KYJbTYPbl 30POBbSi H  3MOIHOHAJBLHOIO
0J1aronoJIy4us:

— OCO3HAHME LEHHOCTH 0e30MacHOro o0pa3a >KHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHHUS Ha
TpaHCIIOpTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OOOpPYIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

— chOopMUPOBAHHOCTh, HaBbIKa pedeKCUH, MPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro 4eI0BeKa,;

6) Tpy10BOr0 BOCIIUTAHUS:

— aKTHUBHOE y4YacTHME€ B PELICHUM MPAaKTHYECKUX 3a7ad (B paMKaX CEMbH,
oOpa3zoBaTeILHON OpraHU3alliu, TOpoja, Kpasi) TEXHOJOTMYECKONW U COIMaIbHOM
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIe U (PU3NYECKUX 3HAHUM;

— HUHTEPEC K MPAKTUUECKOMY U3YYEHHUIO Tpodeccuid, CBSI3aHHBIX ¢ (PU3UKOM

7) 3K0JIOrH4eCKOro BOCIIMTAHMS
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— OpHMEHTalusl Ha MpUMEHEeHHEe (PU3NUEeCKUX 3HAHWUW IS pelIeHHs 3a7ad B
0o0JaCTH OKpyXKaromiedl cpefpl, IUIAHUPOBAHUS IMOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCJIEACTBUAN I OKPYKAIOIIEHW CPEJIbI;

— OCO3HaHUE TI00aIbHOTO XapakTepa IKOJIOTUYECKUX MPOOJIeM U MyTeil ux
peleHus;

8) ajanTanuu K M3MEHAKIIMMCS YCJIOBUAM COUMAJIBHON U NMPUPOAHOI
cpeabl:

— MOTPEOHOCTh BO B3aMMOJICUCTBUM TPHU BBHINOJHEHUU MCCIIEIOBAHUNA U
IPOEKTOB (PU3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OTMBITY U 3HAHUSM JPYTHUX;

— TOBBIIIEHUE YPOBHSA CBOEM KOMIIETEHTHOCTHM 4Ye€pe3 NPAKTUYECKYIO
JEATENIbHOCTD;

— noTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIIE
(bopMyIMpPOBATh UJIEU, TOHITHS, TUIIOTE3I O (PU3NYECKUX OOBEKTAX U SBJICHUSAX;

— OCO3HaHue Je(UIIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEWU B
00JacTH (GU3UKHY;

— IUIAHUPOBAHMUE CBOETO PA3BUTHUA B MPHOOPETEHUH HOBBIX (HU3MUECKHUX
3HAHUI;

— CTPEMJICHME AaHAJIU3UPOBATh U BBIABIATH B3aWMOCBS3U IPUPOBI,
o011ecTBa 1 PKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUU;

— OLIEHKA CBOMX JEUCTBHM C Y4ETOM BIMSHHS Ha OKPYKAIOIIYIO Cpexdy,
BO3MO>KHBIX [VIOOAJIBHBIX TOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbrare ocBoeHHS TpOrpaMMbl 1O (U3MKE Ha ypPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JICWCTBUSA,  PETYJISATHBHBIC
YHHUBEpCaJIbHBIC yUeOHbBIC ICHCTBH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble J1oruueckue qeMCTBHUA:

- BBIBIIATD W XapaKTEPU30BaTh CYIICCTBEHHBIC IPU3HAKH OOBEKTOB
(ssBNIEHUI);

- YCTaHABJIWBATh CYIICCTBEHHBIM MPU3HAK KJacCU(UKAIIUU, OCHOBAHUS JIJIS
0000IIIeHUS U CpaBHEHUS,;

- BBISBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pacCCMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOJFOCHHAX, OTHOCSIINUXCS K (PH3NICCKUM SIBIICHHSIM;

- BBISBJIATH NMPUYUHHO-CIICJACTBEHHBIC CBS3W TPU H3YyYEHUH (PU3HUECKHUX
SBJICHMA ¥ TIPOIIECCOB, JENIaTh BBIBOJBI C HCIOJIH30BAHUEM JCNYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTAaTh THUIOTE3BI O  B3aMMOCBSI3SIX
(U3UYECKUX BEIIMYHH,
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- CaMOCTOSTEIHHO BBIOUPATh CIIOCO0 petieHus yueOHo# (pu3ndeckoil 3a1aun
(cpaBHEHUE HECKOJBKHUX BAPUAHTOB PEILLEHUS, BHIOOp HanboJee MOAXOMASIIETO C
y4€TOM CaMOCTOATEIbHO BbIIEICHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBarebLCKue 1eiCTBUSA.

- HCII0JIb30BaTh BOIPOCHI KaK MCCIIEA0BATENbCKUI MHCTPYMEHT IIO3HAHMS;

- IPOBOJIUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIM
($u3nYECKUi SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHHUE (PU3MUECKOTO SBICHMUS;

- OICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

- CaMOCTOSITENBHO (HOPMYITUPOBATH 00OOIIEHNS W BBHIBOABI IO pe3yjIbTaTaM
IPOBENEHHOIO HAOIIOAEHUS, OIIbITA, HCCIIETOBAHUS;

- TPOTHO3MPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (PUINYECKUX
MPOIECCOB, a TaKXK€ BBIABUTATh MPEANOJIOKEHUS 00 HMX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

- IPUMEHSATH PA3JIMYHbIE METOJIbl, HHCTPYMEHTBI U 3aIlIPOChl NPU MIOUCKE U
ot6ope nHpOopMaIUH WK JaHHBIX C YUETOM MPEUI0KEHHON yueOHOH pu3nyecKoil
3a]a4H;

- aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (POPM IpEICTABICHMUS;

- CaMOCTOSITEJIPHO BBIOMpATh ONTUMAIBbHYIO (OopMy MpencTaBICHUS
uHGOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH,
JyarpaMMamu, MHOM TpauKoil 1 UX KOMOMHAUSIMU.

KoMMmyHuKaTHBHBIE YHUBeEpPcadbHbIe yueOHbIe 1eiiCTBUA:

- B X0JIe 0oOCyXJeHHusI y4eOHOro MaTepuayia, pe3ysbTaToOB JIaOOpPaTOPHBIX
paboT M TPOEKTOB 3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYXKIAae€MOl TeMbl W
BBICKA3bIBaTh UJEH, HAllEJICHHbIE Ha pelIeHHe 3aJauyd U MOJAJep)KaHue
OJ1aroKesIaTeILHOCTH OOIIEHHUS;

- COIOCTaBJIATH CBOM CYXACHHUS C CYXICHUSMHU JPYIMX YYaCTHHUKOB
Juanora, oOHapyKMBaTh pa3IMuKle U CXOACTBO MO3UIIMIL;

- BBIPA)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

- MyOJIMYHO MPEJICTABIATh PE3YJIbTaThl BHIMOIHEHHOTO (PU3UUYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIIEeI0OBaHUS, IPOCKTA);

- MIOHUMATh U UCIIOJIF30BaTh MPEUMYIIIECTBA KOMAaHIHON U MHAWBHTYyaIbHOM
paboThI PU PEIIEHUH KOHKPETHON (PU3UUECKO MPOOIeMBbI;

- IPUHUMATH eI COBMECTHOW JEATeTbHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ AOCTHXKEHHUIO: PaclpeesiaTh POJiv, OOCYXJIaTh MPOLECCHl U PE3YJIbTAThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBbKHUX JIFOJIEH;

- BBITIOJTHATH CBOKO YacCTh padOThI, JOCTUTAsl KAYECTBEHHOTO pe3ysbTara o
CBOEMY HAIPaBJIICHUI0O M KOOPAMHUPYS CBOMU JIEUCTBUS C JPYTMMH UYJIECHAMH
KOMaH/Ibl;

- OLIEHMBATh KAaueCTBO CBOEr0 BKJaJa B OOLIMH MPOIYKT MO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOCHCTBHUSL.
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PeryisiTuBHBIE YHMBeEpPCaJbHbIe Y4eOHbIe 1elCTBUA

Camoopranusanus:

- BBISBJISITH IIPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOLIUX
JUIS pelieHns (pU3NUECKUX 3HaHU;

- OpPUEHTHUPOBATHCS B PAJVIMYHBIX MOAXOAAX MPUHATHS PELICHUM
(MHIUBUYaIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELIEHUHN IPyIIoN);

- CaMOCTOSITEJILHO COCTAaBIISATh AJITOPUTM peLICHUs (PU3UUECKOH 3a1aul WK
IUIAaHa UCCIIEJOBaHUs C YYETOM HMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh NIPEIJaraéMble BAPUAHTHI pEICHUM;

- Zienath BbIOOp 1 OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

- 1aBaTh aJICKBAaTHYIO OLICHKY CUTYyalluy W IpeajiaraTh IUIaH €€ U3MEHEHMUS;

-  OOBACHATH NPUYMHBI JIOCTHKEHUS (HEJOCTHIKEHHS) pe3yJbTaTOB
NEesATEIbHOCTH, aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

- BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb (B TOM YHMCJE B XOJ BbIIOJHEHHUS
(U3NYECKOTO HCCIEIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

- OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

- CTaBUTh c€0sl HA MECTO JPYroro 4esioBeKa B XOJI€ CIopa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYToro;

- IPU3HABATh CBOE MPABO HA OLIMOKY MPHU PEHICHUH (PU3UUECKUX 3a/1a4 WU
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoniy oOydeHuss B 7 KJjacce NpeaMETHbIC pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

- WCNOJb30BAaTh MOHATHUS: (U3MYECKME U XMUMHYECKUE  SIBJICHUA,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJIE€b, TUIIOTE3a, €AUHUIIBI (DU3MUECKUX BEIIUYUH,
aToOM, MOJIEKyJla, arperaTHble COCTOSHMS BellecTBa (TBEpAOE, KUIKOE,
ra3oo0pasHoe), MeXaHM4eCKoe JBW)KEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
MPSMOJIMHEMHOE), TPACKTOPHSI, paBHOJICHCTBYOIIas cuia, aedopmarus (ynpyras,
IUIaCTUYECKas), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

- paznuyath siBleHus (Auddy3us, TEIIOBOE JBIKEHHE YaCTHUIl BEIIECTBA,
PAaBHOMEPHOE JBHUKEHHE, HEPABHOMEPHOE JBMKEHHME, NHEPLMs, B3aUMOJIECUCTBUE
T€Jl, PABHOBECHE TBEPIABIX TEJI C 3aKPEIVIEHHOM OCBIO BpAIEHMs, Iepenada
JaBJICHUST TBEPABIMU TEIAMH, JKUIKOCTIMU W Ta3aMu, aTMoc(epHOe naBlieHUE,
IJIaBaHUE TeJ, TMPEBpAlICHUS MEXaHUYECKOM »HHEpruu) IO ONUCAHUIO HX
XapakTepHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JAEMOHCTPUPYIOIIUMX JaHHOE
(bu3nUecKoe SIBICHHUE;

- pacro3HaBaThb TPOSBICHHE M3YYEHHBIX (U3MYECKUX SBJICHUM B
OKpYXalollleM MUpE, B TOM 4YHciie (U3UUECKUE SIBICHHUS B MPUPOJE: MPUMEPHI
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JBUKEHHS C PA3IMYHBIMUA CKOPOCTSIMH B JKMBOW M HEXHUBOM NPUPOJE, NCUCTBUE
CUJIbI TPEHUS B NIPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(EPHOTO JaBJICHUS Ha KUBOU
OpraHu3M, IIJIJaBaHUE PBIO, phIUard B Tej€ 4YEJIOBEKa, MPU 3TOM TMEPEBOJAUTH
MPaKTHYECKYI0 3a7adyy B y4eOHYI0, BBIICIATh CYIICCTBEHHBIC CBOMCTBa
(mpu3Haky) GU3NYECKUX SIBICHU;

- ONMKCBIBATh U3YyYCHHBIC CBOMCTBA Tel M (DU3UUYECKHUE SBJICHUS, UCIIOIB3YS
dbuznyeckre BeIWYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEeMs, ITyTh,
CKOpPOCTb, CPEIHSA CKOPOCTh, CHJIa YIPYTOCTH, CWJIa TSHKECTH, BEC TEja, CUJia
TpeHUsl, AaBieHUE (TBEPAOro Tema, >KUJIKOCTH, Ta3a), BBITAJIKUBAIOUIAS CHIIA,
MeXaHU4ecKas pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(PPHUIIUCHT
MOJIE3HOTO JIEUCTBUSA MEXAaHU3MOB, KUHETHUECKas U OTCHI[MAIbHAs DHEPTHUs), IPU
ONMCAHWH TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIIOJIh3YEMBIX BEIIMYHH,
uX O0O0O3HAUCHHUS W €IUHUIBI (U3UYECKUX BEIMYWH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJIUYUHY C JIPYTUMH BEIUIYMHAMU, CTPOUTH
rpadKu U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;

- XapaKTepu30BaTh CBOWCTBA TeJ, (HU3UUYECKHUE SBJICHHS W IPOIECCHI,
WCIIOB3Ys TpaBujia CI0KEHHUS CHJI (BJOJb OJHOM mpsiMoii), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumeaa, TMpaBUIO pPaBHOBECHS phiuara (0J0Ka), «30J0TOC
MPaBUJIO0» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHMYECKOW SHEPru™, IMPU STOM
JlaBaTh CIIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3alHMCBhIBATh €r0 MaTeMaTH4YeCKOe
BBIPAKEHUE;

- 0OBACHATH (PU3UUECKUE SIBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIIE
U B KOHTEKCTE CHUTyalluid MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBISATH
MPUYUHHO-CJICJICTBEHHbBIC CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 JOTUYECKUX I1aroB
c onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUM, PU3NUECKUX 3aKOHA
WJIA 3aKOHOMEPHOCTH,;

- pemaTrh pacy€THble 3a7auyd B 1—2 ACHCTBHUA, MCIIOJB3YS 3aKOHBI M
dbopMyIIbl, CBS3BIBAIOIIKME (PU3MUECCKHE BEIWYMHBI: HAa OCHOBE aHAJIW3a YCJIOBHS
3aJ1a4Md 3alUChIBATh KPATKOE YCJIOBHE, IMOJICTABIATh (DU3HUYECKUE BEIMYMHBI B
GbopMyIIBl U TIPOBOJMTH PACUEThI, HAXOJAUTh CIIPABOYHBIE JIAHHBIC, HEOOXOIUMBIC
JUIS PEIICHHsS 3aJa4y, OILICHWBATh PEATUCTUYHOCTh TOJYYECHHON (U3UUISCKOU
BCJIMYHHBI;

- pacrmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TMPH ITOMOIIH
(Gbu3nYecKuX METOJO0B, B ONUCAHUM UCCIEIOBAHUS BBIICIATh MPOBEPAEMOE
MpeAnoyioxKeHue (TUIOTe3y), pasziuyaTbh MW HHTEPHPETUPOBATH MOJTYUYEHHBIN
pe3yJbTaT, HAXOAUTh OIIMOKU B XOJI€ OTbITA, JIeJaTh BHIBOJIBI IO €TI0 PE3yiIbTaTaM;

- TMPOBOJUTH ONBITEI MO HAOMIOACHUIO (PU3UYECKUX SBJICHUN WU
dbu3nyeckux CBOMCTB Tei: (OpPMYJIHUPOBATh MPOBEPSIEMBIC MPEANOI0KCHUS,
coOMpaTh YCTAHOBKY U3 MPEIJIOAKEHHOTO 000pYI0BaHMUSI, 3aMIUCHIBATh X0/ ONbITa U
(GbopMyIHpPOBaTH BHIBOIBI,

- BBINOJHATH MPSIMbIE H3MEPEHHUS PACCTOSHUS, BPEMEHH, MacChl Tela,
00BéMa, CHJIBI U TEeMIEpaTyphl C HCIOIb30BAHHEM AaHAJIOTOBBIX U IH(PPOBBIX
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npuOOpOB, 3aMUCHIBATh MOKA3aHUsA MPUOOPOB C YUETOM 3aJaHHOW aOCONIOTHOMN
HOTPEIIHOCTH U3MEPEHUI;

- IPOBOJIUThH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMYMHBI OT
JPYroi C UCIOJb30BAaHUEM MPSAMBIX U3MEPEHUM (3aBUCUMOCTH YT PAaBHOMEPHO
JBUKYLIETOCS TeJla OT BPEMEHHU JBMIKEHUS TeJla, CHJIbI TPEHUS CKOJIBKEHUS OT
BeEca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TEJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAJIM CONPUKOCHOBEHUS TEJl, CHJIbl YIPYTOCTH OT YAJIMHEHUS NPY>KUHBI,
BBITAJIKMBAIOIICH CHJIBI OT 00bEéMa MOrpYyXKEHHOM YacTH Tela U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH TIJIaBaHUS TEJ, YCJIOBUNM paBHOBECHS pblyara v OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHHM Y4€OHOTO HCCIEAOBaHHUSA, COOMPATh YCTAaHOBKY U
BBIMIOJHATh ~ M3MEPEHUs, CleAysd MpeajoKeHHOMY TIUIaHy, (pUKCHpOBaTh
pe3ynbTaThl  MOJYYEHHOW 3aBUCUMOCTH  (PU3MYECKHMX BEJIUYUH B  BHUJE
OpEUIOKEHHBIX Ta0null M TpapuKoB, JAeNaTh BBIBOJABI 10 pe3yJbTaTam
UCCIIEIOBaHMUSI;

- MPOBOJUTH KOCBEHHBIE M3MEPEHUS (PUINUYECKUX BEJIMYMH (IJIOTHOCTD
BELIECTBA JKUJKOCTH U TBEPAOIrO Tejla, CHJIAa TPEHUS CKOJBXEHMS, JaBJICHHE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACWCTBYIOUIash Ha MOTPYXEHHOE B >KHUJKOCTh
TENO, KO3(PPUIMEHT TNOJE3HOr0 JAEWCTBUSA MPOCTBIX MEXAaHU3MOB), CIEAys
OpEJIOKEHHOW  MHCTPYKUMHU: TMpU  BBINOJIHEHUH HU3MEPEHHM  coOupaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIIATH 3HAYEHNUE NCKOMOW BEJIMYMHBI,

- coOII01aTh MPaBUJIa TEXHUKH 0€30MacHOCTH MpU paboTe ¢ 1a00paTOPHBIM
o0opy1I0BaHUEM;

- yKa3bIBaTh MPHUHIMIBI JCUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETp, TUHAMOMETp, COOOIIAOIIUECsT COCYIbl, OapoMeTp, pbIyar,
TIOJIBWKHBIA M HEMOJABMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

- XapakTepu30BaTh MPUHLUIBI JEUCTBUS M3YyYEHHBIX MNpHOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM Ha MX OmUcaHus (B TOM YHUCIIE: MOAIMMIHUKY,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUNA TIPecc, MaHOMETp, BBICOTOMED,
MOPIIHEBOW HACcOC, apeoMEeTp), HCHOJb3ys 3HAHUS O CBOMCTBaX (PU3MUECKHUX
SIBJICHUN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

- [pPUBOJIUTH TNpuUMepbl (HaxoauTh HUHGPOPMALMIO O TPUMEPAX)
IPAKTUYECKOT0 MCMOIb30BaHUS (PU3NUECKUX 3HAHWN B MOBCETHEBHOM XKU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalieHuu ¢ npudopamMu M TEXHUYECKHUMHU
yCTPOMCTBAMH, COXPaHEHHUsS 3I0POBbS W COONIONCHUS HOPM DKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOUIEH Cpele;

- OCYUIECTBJSTH OTOOpP HCTOYHMKOB HHpopMauuun B VHTepHeTre B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCSI 3HAHUN
U MyTéM CpPaBHEHUS Pa3IMYHBIX MCTOYHHUKOB BBIACISITH MHPOPMAIMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

- UCIOJIb30BATh MPU BBIMOJIHEHUN YYEOHBIX 3a/laHUi HAYYHO--TIOMYJIIPHYIO
JauTepaTypy (pU3MUEecKOro coaep)kaHus, CIPaBOYHbIE MaTepUaibl, PECypChbl CETH
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WNuTepHeT, BiameTh npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
nH(pOpMaIK U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

- co3/1aBaTh COOCTBEHHBIE KpAaTKHUE MUCHMEHHBIC W YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HMCTOYHUKOB WMH(OpManuu (HU3NYECKOro COJCpP)KaHMS, B TOM YHUCIIE
MyOJIMYHO JIeJIaTh KpaTKHUE COOOIIEHHUS] O pe3yJibTaTaX IPOEKTOB WM YYCOHBIX
MCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIB30BAaTh W3YUYCHHBIN TOHSITUHHBIN
amnrmapar Kypca (U3MKH, COMPOBOXKIATh BRICTYILJICHHUE MPE3EHTAIIUCH;

- MPU BBHIMIOJHEHUU Y4YE€OHBIX MPOEKTOB M HCCIEIOBAHUN paclpeeaTh
00s3aHHOCTH B TPYMIIE B COOTBETCTBUH C TMOCTABIICHHBIMU 3aJladyaMU, CJICIAUTH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUH, aaeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JEATEeIIbHOCTh ~ TPYIIbl, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
YUYUTHIBASE MHEHUE OKPYKAIOIIUX.

K koniy oOyuenus B 8 Kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

- WCIOJIb30BaTh MOHATHUS: Macca U pa3sMepbl MOJIEKYJI, TEINIOBOE JBHKCHUE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSHHUSI BEIIECTBA, KPUCTAIUIMYECKHE U
amop(HbBIe TeNa, HACHIINICHHBIA M HEHACBIIIEHHBIM Map, BIAKHOCTb BO3/yXa,
TEMIEpaTypa, BHYTPEHHSSI DSHEPrus, TEIUIOBOM JBUTaTeNlb, SJIEMEHTApHbBIN
ANEKTPUYECKUIN 3apsif, JJIEKTPUUYECKOE TI0JIe, MPOBOJHUKUA M JIUBJIEKTPUKH,
MTOCTOSTHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE TIOJIE;

- pasnuuath SIBJICHHS (TEIUIOBOE pPACIIMPEHHE U CXKaTue, TeIulonepenaya,
TEIUIOBOE paBHOBECHE, CMayuBaHWE, KaNWUISIPHbIC SBICHHS, HCIAPEHHUE,
KOHJICHCAIusl, IUIaBJIEHWE, KpUcTaumM3auus  (OTBEplEBaHUE),  KHUIICHUE,
Terionepeaaya (TErIonpoOBOJHOCTh, KOHBEKIIUS, U3IYYEHHUE), FICKTpU3AIUS Tel,
B3aMMO/ICHCTBHUE 3aPSAI0B, ICUCTBUS IIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JICUCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAS WHAYKIIMS) IO OIMWCAHUIO WX XapaKTEepHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHNUE;

- pacrio3HaBaThb TIPOSBIICHUE M3YyYEHHBIX (UBMUECKUX SBJICHUM B
OKpYXalollleM MHUpe, B TOM 4Yucle (QU3NYECKHe SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHDKEHUE M KAWUISIPHBIC SIBIICHHS B MPUPOJE, KPUCTAIIbI B
npupoae, wuznydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOpCKHE OpH3HI,
oOpa3oBaHU€ POCHI, TYMaHa, WHEs, CHETa, JIEKTPUUECKHUE SBIICHUS B aTMocdepe,
AIIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE MoJie 3eMJH, JApeid MOJIOCOB,
pOJIb MAarHUTHOTO TOJISA JJIs KM3HM Ha 3emiie, TOJISIPHOE CHUSHUE, MPU STOM
MEepPEeBOJIUTh MPAKTUYECKYIO 3ajadyy B Yy4eOHYIO, BBIICISTh CYIIECTBCHHBIC
CBOICTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

- OMKCHIBATh U3yYCHHBIC CBOMCTBA Tel U (DU3UUYECKHUE SBJICHUS, UCIIOIB3YS
dbuznyeckre BeIMYMHBI (TeMIeparypa, BHYTPEHHSSI DHEpPrusi, KOJIUYECTBO
TEIUIOThI, yJAeNbHAasi TEIJIOEMKOCTh BEIIECTBA, YJIeNbHAS TEIUIOTa IJIaBIICHUS,
yAelbHas TEIJIOTa MapooO0pa3oBaHusA, yJeldbHAas TEIUIOTa CTrOpaHUsl TOILIUBA,
KOO PUIIMEHT TONE3HOTO JEHUCTBHsI TEIJIOBOM MAlIWHBI, OTHOCUTEIbHAsS
BJIAXKHOCTh BO3/lyXa, OJEKTPUYECKUN 3apsll, CcuUlla TOKa, DIIEKTPUUYECKOE
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HaIpsHDKEHUE, CONPOTUBIIEHUE MPOBOJHMKA, YAEIBHOE CONPOTHBIICHHE BELIECTBA,
paboTa M MOIIHOCTh DJEKTPUYECKOIO TOKA), IpPU OMNHCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCHOJIb3YEMBIX BEJIMYMH, OOO3HAYEHUS U
€IMHULBl (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(¢u3NYECKYI0 BEIUMYMHY C APYTMMHU BEJIUYMHAMHU, CTPOUTH I'paMKH H3YyUYEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEINYNH;

- XapaKTepu30BaThb CBOMCTBAa Tel, (PU3MUECKHUE SIBICHUS M IPOLECCHI,
UCITOJIb3YsI OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO--KUHETHYECKOW TEOPUHU CTPOEHUS
BEILECTBA, MPUHLHUII CYNEPINO3ULIUHA TMOJeH (Ha KAauyeCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHus 3apsaa, 3akoH Oma [ yyacTka 1enu, 3akoH Jlxoyna—JIeHna, 3akoH
COXpaHEHHUSl HHEPTUH, MPU ATOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3aMKCBIBATH €I0 MATEMATUUYECKOE BBIPAKEHUE;

- 00BACHATH (hM3MUECKHUE TMPOLECChl W CBOMCTBA TEJ, B TOM YHWCJIE U B
KOHTEKCT€ CHUTyallUi IPAKTUKO-OPUEHTHPOBAHHOIO  XapaKTEpa:  BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIaroB
c omopoil Ha 1-2 u3yyEeHHBIX CBOMCTBAa (PU3MUECKUX SBJICHUH, (U3HUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

- pewmiaTh pacyé€THelE 3a7a4d B 2—3 JEHWCTBUS, MWCIOJB3YyS 3aKOHBl U
(dopMyIibl, CBs3bIBarOLME (DU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS
3a/layd  3alliChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEIOCTATOK JAHHBIX JUIS
pElIeHMs 3a1a4, BRIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOUMBIE JUIsl €€ peleHus,
IIPOBOJUTH PACUETHl U CPABHUBATH MOJYUYEHHOE 3HAYEHUE (PU3HUECKON BETMUMHBI
C U3BECTHBIMU JaHHBIMH;

- pacmno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPH HOMOIIU
(GU3MYECKUX  METOJIOB, HCIOJb3ys  ONUCAHUE HCCIEAOBAHUS,  BbIICIATH
IIPOBEPSAEMOE TPEATNOI0KEHNE, OLIEHUBATh MPABHIBHOCTh TMOPSAIKA MPOBEACHUS
VICCJIEIOBAHMSI, I€TaTh BBIBOJIBI;

- TpPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBICHUM WM
¢uznyeckux CBOWCTB Ten (KamWUISpHbIC SIBJICHHS, 3aBUCUMOCTb JIaBJICHHUS
BO3JyXxa OT €ro oObEéMa, TeMIepaTypbl, CKOPOCTH Ipolecca OCThIBAaHUS U
HarpeBaHusi IMpH M3IYYEHUH OT LBETa H3JIydaomed (ImOorjiomaroeil)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPHI JKUJIKOCTH U IIJIOMIATN
€€ MOBEPXHOCTH, JJEKTPU3ALMS TEN U B3aUMOJACUCTBUE DIEKTPUUECKUX 3apsJIOB,
B3aMMOJICUCTBUE TOCTOSSHHBIX MAarHUTOB, BHU3yaJU3alMsi MAarHUTHBIX TOJEH
MOCTOSIHHBIX MAarHUTOB, AEHCTBUS MarHUTHOI'O TOJIA HAa MPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMArHWTA, CBOMCTBA DJIEKTPOABUTATENl IOCTOSHHOTO TOKA):
bopMyaMpoBaTh MPOBEPSIEMbIE MPEANOJIOXKEHUs, COOMpaTh YCTAaHOBKY U3
MPEAJIOKEHHOTO0 O00OpY/AOBaHMs, OINHUCHIBATH XOJA OIbiTa W (HOPMYyIUPOBATh
BBIBOJIBL;

- BBITIOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOMN BIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HAMpPSHKEHUsI C MCIOJB30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYNKOB (PU3UYECKUX BEJIUYMH, CPAaBHUBATh PE3YJIbTaThl U3MEPEHUI C YyYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;
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- IPOBOJUTD UCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (hHU3MUECKON BETUUHHBI OT
JIpYyrofl ¢ MCHOJIb30BAaHUEM MPSMBIX HU3MEPEHUH (3aBUCUMOCTb COIPOTHBIICHHUS
OPOBOJHHUKA OT €ro JUIMHBI, IUIOIIAAU IONEPEYHOr0 CEYEHUS M YAEIBHOIO
COIPOTHBIICHUS BEILLECTBA MPOBOJHUKA, CHJIBI TOKA, UAYLIETO YEpE3 MPOBOAHUK,
OT HaNpsDKEHWsT Ha TPOBOJHUKE, MCCIEAOBAHUE IIOCIEIOBATEIBHOTO U
NapajuleIbHOTO  COEIMHEHUN TPOBOJHUKOB): IUIAHUPOBATh  MCCIEIOBAHUE,
cOOUpAaTh YCTAaHOBKY W BBIINOJHATh U3MEPEHHUsI, CIENysl NMPEAJIOKEHHOMY IUIaHy,
¢bukcupoBaTh pe3yabTaThl MOJYYCHHON 3aBUCMMOCTH B BUjIE TaOIUIl U TpaduKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

- TMPOBOJIUTH KOCBEHHBbIC H3MEpEHUs (U3MUECKUX BeIMUMH (yaeiabHas
TEIJIOEMKOCTh BEIIECTBA, COIMNPOTHBIICHHE IPOBOJHHMKA, padoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh MU3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJE€Ayd NpPEMJIOKEHHOW WHCTPYKLUU, W BBIUHCIATH 3HAYEHUE
BEJIMYMHBI,

- co0r01aTh NMpaBuila TEXHUKU 0€30M1aCHOCTHU MpHU padoTe ¢ 1ad0paTOpHBIM
00opy1I0BaHUEM;

- XapakTepu3oBaTh MPUHUUIBI JEUCTBUS M3YyYEHHBIX MpPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha WX ONHCaHHA (B TOM 4YHCIE: CHUCTEMA
OTOIUIEHUS [JIOMOB, THUTPOMETp, HapoBas TypOHHA, aMmIepMETp, BOJIBTMETP,
CUETYMK  IJIEKTPUYECKOM  DHEpPruM,  BJIEKTPOOCBETUTEIbHBIE  NPUOOPHI,
HarpeBaTelIbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), MIEKTPUUECKUE MPETOXPAHUTENH,
AIEKTPOMATHUT, 3JEKTPOJBUraTEIb MOCTOSHHOIO TOKA), MCIOJb3ySd 3HAaHUS O
CBOMCTBax (PU3NUYECKUX ABJICHUNA U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U H3MEPUTEIIbHbBIE
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC, TMCHUXPOMETpP, TUTPOMETP, JBUTaTelb BHYTPEHHErO0  CrOpaHMs,
JIEKTPOCKOII,  PEOCTaT), COCTABJIATh CXEMbI  JJIEKTPUYECKHX Lene ¢
NOCNIEZOBATEIbHBIM W NApaUIETIbHBIM COEJUHEHHEM JJIEMEHTOB, pa3iuyas
yCIIOBHBIE 0003HAYEHHSI JIEMEHTOB JIEKTPUUECKUX LIETIEH;

- [pPUBOJIUTH THpuUMepbl (HaxoAuTh UHGPOPMALMIO O TPUMEPAX)
IPAKTUYECKOTO MCMOIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCETHEBHOM MKU3HU IS
oOecrieueHus: 0E30MaCHOCTH TMpU OOpalieHuu ¢ TpudoOpaMu M TEXHUYECKUMH
yCTPOMCTBaMH, COXpPaHEHHUS 3I0POBbsl U COONIIONECHUS HOPM 3KOJIOIMYECKOIo
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

- OCYIIECTBJIATH MOUCK UHpoOpMaMK (U3MUYECKOTO COJIEpKaHUS B
HNuTepHeTe, HA OCHOBE UMEIOIIMXCSA 3HAHUHN U MyTEM CpPaBHEHUS JOTMOTHUTEIbHBIX
VMCTOYHUKOB BBIIETATH MH(OpPMAIUIO, KOTOpAs SIBISETCS NPOTUBOPEUYUBOU WITU
MOKET ObITh HEIOCTOBEPHOM;

- HCIOJIb30BaTh MPU BBINOTHEHUH YUEOHBIX 33JaHUN HAYyYHO--TIOMYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WnTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAITUU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;
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- CO3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE U KPATKHE YCTHBIE COOOIICHHUS,
000011as nH(OPMALIHIO U3 HECKOJBKUX UCTOYHHUKOB (PU3NYECKOTO COJEPIKAHUS, B
TOM  4Yuclie MNyOJUYHO  MPEACTaBIATh  PEe3ysbTaThl  IPOEKTHOM — WiH
MCCJIEIOBATENBCKON JEATEIBHOCTH, IIPH 3TOM I'PAaMOTHO MCIOJIb30BATh H3yYEHHBIN
NOHATUMHBIM  ammapar  Kypca  (U3MKH,  CONPOBOXJIATh  BBICTYIUICHUE
MIPE3CHTALUEH;

- IPU BBHINOJHEHUU YYEOHBIX IPOEKTOB MU HCCIEAOBAHUNA (UBNYECKUX
IPOLIECCOB  pacHpenesiATh OO0S3aHHOCTH B TIpynmne B  COOTBETCTBUU  C
NOCTABJICHHBIMHA 33Ja4aMH, CIECIWTh 3a BBIIOJHEHHEM IUIAaHA JEUCTBUI U
KOPPEKTHUPOBATh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIHLHOCTD
IPYIIIbI, BEICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, MPOSIBISASA TOTOBHOCTh
paspemarh KOHQIHKTHI.

K koniy oOyuenus B 9 KJjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00Y4AIOIINXCS YMEHUN:

- HCNOJb30BAaTh IIOHATHSA: CHUCTEMAa OTCUY€Ta, MaTepUaJbHAs TOYKA,
TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS, Aepopmanus (ynpyras,
IUIACTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
NEeperpy3Ku, UEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEJNO, LIEHTP TSKECTU TBEPIOTO
T€Na, pPaBHOBECHE, MEXAHMYECKHWE KOJIeOAaHWS M BOJHBI, 3BYK, HMHPPA3BYyK H
YIIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIAa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIN30PYKOCTh U JNaJbHO30PKOCTh, CIIEKTPhl UCIYCKAHUS U MOTJIOIICHHUS, anbQa-,
OeTa- U TaMMa-u3JIy4YeHuUs, U30TOMbI, IAEPHASI SHEPTETUKA;

- pa3nuyath SBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE [IBH)KEHHE, CBOOOJHOE MaJIEHUE
TE€JI, PABHOMEPHOE JIBMXKEHHE MO OKPYKHOCTH, B3aMMOJIEUCTBHE TEJl, PEAKTUBHOE
JBUKEHUE, KOJIeOaTeNbHOE ABMKEHHUE (3aTyXalOIIKEe U BbIHYK/ICHHBIE KOJIeOaHus),
PE30HAaHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3BYyKa, IPAMOJMHEMHOE
pacnpoCTpaHEHUE, OTPAXEHUWE M TPEJOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa’kK€HUE CBETA, Pa3JIo’KEHNE OEJIOro CBETa B CIEKTP U CIOKEHUE CHEKTPaJIbHBIX
LIBETOB, JUCIEPCHUS CBETa, ECTECTBEHHAs paJWOaKTUBHOCTb, BO3HUKHOBEHHE
JMHENYATOro CHEKTpa M3JIy4EeHMs) IO ONHMCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHE;

- pacrmo3HaBaTh MPOSIBJICHWE UW3YYEHHbIX (U3MUECKUX SBJICHUH B
OKpYXaroleM MUpe (B TOM yucie (pU3NYECKUE SIBICHUS B MPUPOIE: MPUIUBBI U
OTIIUBBI, ABMKEHUE TIaHeT COJMHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpraHU3MOB, BOCHPUSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(QHUOIETOBOTO U PEHTTEHOBCKOIO U3IyYEHHH,
€CTECTBEHHBIN PAJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHMOAKTUBHOE
U3JIy4€HHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPAIUOAKTHBHBIX HM3IyYEHUH Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKHN) (PU3NUECKUX SBICHMUIA;

25



- ONHUCHIBATH M3YYCHHBIE CBOMCTBA TE€N M (PU3NUYECKUE SBICHHUS, UCIIONb3YS
¢uznueckue BEJWYMHBI (CPElHAs W MIHOBEHHass CKOpPOCTh Tejla IpH
HEPAaBHOMEPHOM JBW)KEHUHU, YCKOPEHUE, NEPEMEILIEHUE, TyTh, YIJIOBas CKOPOCTH,
CWJla TPEHUs, CUia YNPYrocTH, CUJIAa TSKECTH, YCKOPEHHE CBOOOJHOIO IMaJeHus,
BEC TeJjla, UMITYJIbC TeJjla, UMITYJIbC CHJIbI, MEXaHH4eckas paboTa M MOLIHOCTH,
NOTEHUMANbHASl JHEPrus Tela, MOJHATOrO HaJl IOBEPXHOCTBIO  3EMJIH,
NOTEHUUAIbHASI JHEPrusi C)KATOM MpPYKUHBI, KUHETUYECKAass HHEPrHsi, IOJIHAs
MEXaHUYECKasl YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb IMPEJIOMIIEHUS CpPEIbl), MPU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYUH,
00O3HAYEHHUSA W €IUHUIBI (U3MUECKUX BEJIWYUH, HAXOAUTh (HOpMYIHI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

- XapaKTepu30BaTh CBOMCTBAa Tel, (DU3MUECKUE SIBICHUS M IPOLECCHI,
UCIIOJIB3YSl 3aKOH COXPAaHEHUS SHEPruH, 3aKOH BCEMHPHOTO TATOTEHUS, IPUHLIUI
CYNEpHO3UIIMA CWUJI, IPUHLUII OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbroToHa,
3aKOH COXPAaHEHHUs UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHbI
COXPAHEHUs 3apsIOBOTO U MACCOBOTO YHCEN MPHU SJIEPHBIX PEAKIUAX, MPU ITOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allUChIBaTh €r0 MAaTEMaTUYECKOE
BBIPAKEHHUE;

- 00BACHATH (hM3MUECKHUE MPOIECChl W CBOWMCTBA TEJ, B TOM YWCJIE U B
KOHTEKCTE CHUTyalluii TPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMUECKUX IIaroB
C omopod Ha 2-3 W3YYEHHBIX CBOICTBAa (PU3NYECKHUX SBJICHUH, (PUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

- pemarb pacuéTHble 3amadu (OMHUparoluecss Ha cucreMy u3 2-3
YpaBHEHHUI), HCNONb3Ys] 3aKOHBl W (QOpMyJbl, CBA3BIBaIOIIKME (PU3HUECKHE
BEJIMUYMHBI: HA OCHOBE aHajM3a YCIIOBUS 3a/1ayd 3alMChIBaTh KPATKOE YCJIOBHE,
BBISIBJISITH HEAOCTAIONIME WJIM M30BITOUHBIE JaHHbIE, BbIOWpaThb 3aKOHBI U
bopMyIibl, HEOOXOAMMBIE [UIsI pPELICHUs,, MPOBOAUTH pacdy€Tbl U OLECHUBATh
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs (PU3NUECKON BETUUHHBI;

- pacno3HaBaThb MpPOOJIEMbI, KOTOPbIE MOXHO pPEIIUTh MPH MOMOLIH
¢u3nyecKux  METOAOB, HCIOJIb3YsS  ONHCAaHME  HCCIENOBAaHUS,  BbIIEIAThH
IPOBEPSIEMOE TPEANONOKEHNE, OICHUBATh MPAaBWJIBHOCTH TMOPSIIKA MPOBEICHUS
WCCIICIOBAHMSI, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATh PE3yNbTaThl HAONIOACHUN U
OTIBITOB;

- TPOBOAWUTH OMBITHl TIO HAOMIOAEHUIO (PU3NYSCKUX SBICHUN WIIH
bu3nueckux CBOMCTB Tell (M3ydye€HHE BTOpOro 3akoHa HbpIOTOHA, 3akoHa
COXpPaHEHUsI DHEPTUHU, 3aBUCUMOCTH Tepro/Ia KoJIeOaHU MPYKUHHOTO MasTHHKA
OT MaccChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILTUTY/bl MajbIX
Kosie0aHul, MPSIMOJIMHEWHOE PaclpOCTPaHEHUE CBETA, Pa3jIoKeHHe 0enoro ceera
B CIIEKTp, HU3Y4YCHHE CBOMCTB H300pakeHHsI B IUIOCKOM 3€pKaje U CBOMCTB
n300pakeHus: TpeaMera B coOuparolnedl JMH3e, HAOIIOACHUE CIUIOMIHBIX U
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JUHEWYaThIX CIEKTPOB H3IYUYCHHs): CaMOCTOSATEIbHO COOMpPATh YCTaHOBKY H3
n30bITOYHOTO Habopa 000pYy/IOBaHUS, OMHUCHIBATH XOJ OMbITA U €ro PEe3yJbTaThl,
bopMyIMpOBaTH BHIBO/IBI,

- TIPOBOJUTH MPU HEOOXOJUMOCTU CEPUI0 MPSMBIX U3MEPEHUM, OMpeessis
CpellHee 3HaueHue H3MepsieMOl BeJMUYMHBI ((DOKYCHOE pacCTOSTHUE COOMpAroIIei
JIMH3BI), 000CHOBBIBATh BBIOOD croco0a n3mMmepeHus (M3MepUTEILHOTO Mpruoopa);

- TPOBOAUTH HCCIEAOBAHHE 3aBUCUMOCTEN (DU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTh NYTH OT BpPEMEHH MpHU
PaBHOYCKOPEHHOM JBIDKEHWU 0€3 HavallbHOW CKOPOCTH, Ieproaa KoyeOaHun
MaTEeMaTHYECKOTO MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHUs CBETa
OT yIVla TaJC€HUA M yria TMpeloMJIeHHs OT yria MaJeHus): IUIAaHUPOBATh
UCCJIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTAThI
MOJyYEHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JieaTh BBIBOJIBI 0 PE3YJIbTaTaM MCCIICIOBAHUS;

- TPOBOJUTh KOCBEHHbIE HU3MEPEHUs (UINYECKUX BEJIUYUH (CpPEAHSI
CKOpPOCTb M YCKOpEHHE Tejla NpU PaBHOYCKOPEHHOM JBMKEHHMM, YCKOpPEHHE
CBOOO/IHOTO MaJIeHUs], )KECTKOCTh MPYXUHBI, KOA(Y(PUIUEHT TPEHUs CKOJIbKEHUS,
MexaHuyeckas paboTa U  MOLIHOCTb, 4YacToTa W TMEpuoJ  KojebaHui
MaTEMaTUYECKOr0 U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHia coOMparolei
JUH3bI,  PAJAMOAaKTHBHBIM  (OH):  IJIAHUpPOBaTh  U3MEPEHHs,  COOHpaTh
IKCMIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJTHATH U3MEPEHHUSI, CIACIYS MPEIOKESHHON
WHCTPYKIIMU, BBIYUCIATH 3HAUEHWUE BEIMYMHBI W AHAIM3HPOBATH TMOIYUCHHBIC
pEe3yJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHU;

- coOII01aTh MPaBUJIa TEXHUKH 0€30MacHOCTH MpH paboTe ¢ 1a00paTOPHBIM
000opy10BaHUEM;

- pasnuyaTh OCHOBHBIC TMPHU3HAKA W3YYCHHBIX (PU3UYECKHX MOJIETICH:
MaTepuagbHas TOuKa, aOCOIIOTHO TBEPJOE TEJIO, TOUCUHBIH UCTOYHHUK CBETA, JIyd,
TOHKas JINH34, IJIaHETapHAasi MOJIEIh aTOMa, HyKJIOHHAsI MOJIEIh ATOMHOTO SI/IPa;

- XapaKTepu3oBaTh TMPUHIHUIBI JEUCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOIl HAa HUX ONHUCAHUS (B TOM 4YHCIE: CHHIOMETP,
JATYMKU TIOJIOKEHUS], PACCTOSTHUS U YCKOPEHMsI, paKeTa, 3X0JI0T, OUKH, IEPUCKOII,
¢oroanmnapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBAaX (U3MYECKUX SBJICHUA U
HEe00X0auMble (PU3NUECKUE 3aKOHOMEPHOCTH;

- HUCIIOJIB30BAaTh CXEMBI U CXEMAaTHYHBIE PUCYHKH H3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHOOPOB M TEXHOJOTUYECKUX TMPOIECCOB TIpH
pelieHnr y4eOHO-IPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI ISl MOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoIeH JIMH3E,

-  MPUBOIUTH TIpUMEPHl  (HAXOMUTh HH(POPMAIMIO O  TpUMEpax)
IPAKTHYECKOTrO MCMOIb30BaHUS (PU3NUECKUX 3HAHUN B MOBCETHEBHOM XKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TpU OOpaIieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTPOMCTBAMH, COXpPaHEHHUS 3I0pPOBbsi U COONIIONEHUS HOPM 3KOJIOTHMYECKOIO
MOBEACHUS B OKPYXKAKOLIEH CpeIE;
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- OCYNIIECTBJIATh TOWUCK WHPoOpMaK (U3HIECKOTO COJCPKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (GOPMYIUPYsl TOMCKOBBIM 3ampoc, HAXOAWUTh IYTH
OTIpEJICICHHs] JOCTOBEPHOCTH TMOJIYyYeHHOU MH(GOPMAIMK HA OCHOBE MMEIOIINXCS
3HAHUU U JOTOJHUTEIbHBIX UCTOYHUKOB;

- MCIOJIb30BaTh MPHU BBIOJIHEHUHN y4e€OHBIX 3aJaHUN HAay4YHO-MOMYJISAPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WUuTepHeT, BianeTb NpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

- co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHSI Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACpKaHUS, MyOINYHO
IIPEACTABIATh PE3YyJIbTAaThl IIPOCKTHOM WM MCCIENOBATENBCKON AEATEIBHOCTH,
IIPY 3TOM I'PaMOTHO MCIOJIB30BAaTh N3YYEHHBIA NOHATUMHBIN anmapaTr u3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMIpE3EHTAIe ¢ Yy4EToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 Kaace
Ne HaunmenoBanue pa3ziena Koanuec IlpakTHyeckasi 4acTh DJIeKTPOHHbIE
n/n TBO |KoHuTpoJ| Jladoparo TBopue| (uudposeie)
4acoB bHbIE pHbIe |cKue/mp 00pa3oBaTe/IbHbIE
padoThl | padoThl |0EKTHBI pecypchl
e
padoThI
1 Du3uka U e€é poJib B IO3HAHUY 6
OKPYKAKIIEro Mupa
buommorexka I1IOK
1.1 ®wusuka - HayKa 0 IpUpoJIe 2 https://m.edsoo.ru/7
416194
bubmnoreka I1IOK
1.2 [®usnyecKue BEITUINHBI 2 https://m.edsoo.ru/7
416194
EcTrecTBEHHOHAYUYHBINA METOT bubmmorexa  LIOK
1.3 O3HAHI 2 https://m.edsoo.ru/7
416194
2 I[lepBoHauya/ibHbIEe CBeJAeHHUS ¢ 5
CTPOEHUM BellecTBa
bubmnoreka I1IOK
2.1 | Ctpoenue BeriecTBa 1 https://m.edsoo.ru/7
416194
. bubmuoreka I1[OK
0. |AABIKCHHE H B3AUMOJCHCTBHE 2 https://m.edsoo.ru/7
HACTUII BEIIECTBA 116194
ArperaTHbI€ COCTOSTHUS bubmiorexa  TTOK
2.3 N 2 https://m.edsoo.ru/7
416194
3 /IBUKeHHE U B3aMMO/AeiicTBHIE 21 1 3
TeJ
buommorexka 1IOK
3.1 | MexaHnyeckoe ABUKECHHUE 3 https://m.edsoo.ru/7
416194
buonmmorexka I1IOK
3.2 | Unepuus, Macca, IUIOTHOCTD 4 1 https://m.edsoo.ru/7
416194
buommorexka I1IOK
3.3 | Cuma. Bunsl cun 14 1 2 https://m.edsoo.ru/7
416194
4 JlaBj1ieHMe TBEPABIX TeJl, 21 1 2
PKHJIKOCTEH M ra3oB
Hasnenue. llepenaua naBnenus buonmmorexka I1IOK
4.1 | TBEPABIMHU TEJIAMH, YKUIKOCTIMHU 3 https://m.edsoo.ru/7
U ra3amu 416194
4.2 | JaBaeHue KUIAKOCTH 5 bubmiorexa  TTOK

https://m.edsoo.ru/7
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416194
buonmuorexka I1[OK
4.3 | AtmochepHOE TaBIIeHHE 6 https://m.edsoo.ru/7
1416194
. buommorexka 1IOK
4.4 Eng;igiiiﬂg?{;T;é;s3a Ha 7 2 ?ttps://m.edsoo.ru/?
416194
5 |Pa6oTa M1 MOIIHOCTH. JHEPrus 12 2
buommoreka I1IOK
5.1 | PaGoTa 1 MOIITHOCTb 3 https://m.edsoo.ru/7
416194
bubmuorexka I1[OK
5.2 | IIpocThic MEXaHU3MBI 5 2 https://m.edsoo.ru/7
1416194
bubmuorexka I1[OK
5.3 | MexaHnuueckas SHEPTUs 4 https://m.edsoo.ru/7
1416194
PezepBHOE BpeMs 3
UToro 3a 7 kjacc 68 7
8 ki1ace
1 [TennoBblie siBaeHHS 28 3
bubmuoreka I1[OK
1.1 |CrpoeHue 1 CBOMCTBa BelECTBA 7 https://m.edsoo.ru/7
f4181ce
buobmnoreka I1IOK
1.2 |TemioBbIe IPOLIECCHI 21 3 https://m.edsoo.ru/7
f4181ce
2 DJieKTpUYecKHe U MATHUTHBbIE 37 55
sIBJICHH ST
DNEeKTPUUIECKHE 3apsibl. bubmuoreka I[OK
2.1 | 3apspKeHHBIE TeNa U UX 7 https://m.edsoo.ru/7
B3aMMOJICHCTBUE f4181ce
[ToCcTOAHHBIN NEKTPUUECKUI bubmoreka  TIOK
2.2 oK 20 5 https://m.edsoo.ru/7
f4181ce
buommorexka I1IOK
2.3 | MaruuTHsle BJIEHUS 6 0,5 https://m.edsoo.ru/7
f4181ce
buonmmoreka I1IOK
2.4 | DeKTpOMAarHuTHAS HHIAYKIIHS 4 https://m.edsoo.ru/7
f4181ce
Pe3epBHOe BpeMsi bubmuoreka I[{OK
3 https://m.edsoo.ru/7
f4181ce
IUToro 3a 8 kiacc 68 8,5
9 kJaacc
1 MexaHuveckue siBJEHHUSA 40 5
MexaHnn4deckoe IBHXKEHHUE U buonmrorexa [JOK
1.1 10 1 .
CHOCOOBI €r0 ONUCAHUS https://m.edsoo.ru/7
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https://m.edsoo.ru/7f41a4a6

f4ladab
buommorexa [JOK
1.2 | B3auMoaelcTBHUE TEN 20 1 2 https://m.edsoo.ru/7
f41ada6
bu6mmorexa [IOK
1.3 | 3akoHBI COXpaHEHHUS 10 2 https://m.edsoo.ru/7
f41la4ab
5 MexaHu4yecKue KoJe0anus u 15 1 9
BOJIHBI
buomuorexa [JOK
2.1 | Mexannueckue KoyieOaHus 7 2 https://m.edso00.ru/7
f41la4a6
bu6mmorexa [IOK
2.2 | MexaHU4ecKue BOJHBI. 3BYK 8 1 https://m.edsoo.ru/7
f41lada6
3 JJIeKTPOMArHUTHOE I0JIe U 6
DJIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE TOJIE U bubmorexa LIOK
31 3JIEKTPOMArHUTHBIE BOJIHBI 6 ?2&0542/? -0500.1U/7
4 |CBeToBbBIE SIBJICHUS 15 3
bubmuorexa [JOK
4.1 | 3aKkoHBI pacrpocTpaHeHus cBera) 6 1 https://m.edsoo.ru/7
f41ladab
bu6mmorexa [IOK
4.2 | JIuH3bI U ONITHYECKUE IPHOOPHI 6 1 https://m.edsoo.ru/7
f41la4a6
Paznoxenue Gemoro cBera B bubmorexa [IOK
4.3 crieKkTp 3 1 https://m.edsoo.ru/7
f41a4a6
5 |[KBaHTOBBIE SIBJICHHUS 17 1 3
HcnyckaHue 1 TIOTJIONICHHE bubmorexa LOK
51 CBET4 ATOMOM 4 https://m.edsoo.ru/7
f41lada6
buonmmorexa [JOK
5.2 | CtpoeHue aTOMHOTO sifipa 6 https://m.edsoo.ru/7
f41a4a6
bu6mmorexa [{IOK
5.3 | SnepHble peakiuu 7 1 https://m.edsoo.ru/7
f41lada6
6 IoBTOPHUTEJIHLHO-0000 A0 I i 9
MOTYJIb
[ToBTOpeHue u 06001IIeHIE bubnrorexka [JOK
6.1 | comepxanus Kypca GU3NKH 32 9 1 https://m.edsoo.ru/7
7-9 xnacc f41a4a6
IUToro 3a 9 kaace 102 4 10
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Ipuioxenue
Hopmpbl onieHuBaHusi y4eOHOTo npeamera « DU3nKa
OuneHka 0TBETOB YYalllUXCH MPHU MPOBEAECHNH YCTHOIO ONMPOCA

Ounenka "S5" craBuTcH B CiIeaylOIIeM ciry4dae:

- OTBET YYEHHKA IMOJHBIA, CAMOCTOSITEIIbHBIN, MPABUIIBbHBIN, H3JIOKEH
JUTEPATypHBIM SI3BIKOM B OIPEJEICHHONW JIOTMYECKOM MOCIeq0BaTEIbHOCTH,
pacckas CONpOBOXKAACTCS HOBBIMU NMPUMEPAMU;

- ydamuics oOHapyKWBAaeT BEPHOE MOHUMAaHUE (HU3UIECKON CYIIHOCTH
paccMaTpUBAEMBbIX SIBICHUI W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, JTAET TOUHOE
OTpEeJIeJICHUE M UCTOJIKOBAHUE OCHOBHBIX MOHSITUN, 3aKOHOB, TEOPUM, MPABUIBHOE
orpejienieHne PU3NUECKUX BETUYNH, UX €AUHUI] U CTIOCOO0B U3MEPEHMUS;

- yUalllMiics yMEEeT NPUMEHUTh 3HAHWS B HOBOM CHUTyallud IMpHU
BBITIOJTHEHUH TNPAKTUYECKUX 3aJaHUl, 3HAET OCHOBHBIE TMIOHATHUS M yMEET
ONEPUPOBATH UMU IIPU PELICHHUU 337a4, PABUIBHO BBIMNOJIHIET YEPTEKU, CXEMBI U
rpaduKu, COMyTCTBYIOIINE OTBETY; MOXKET YCTAHOBUTH CBSI3b MEXK]Y U3yYaeMbIM U
paHee U3YYCHHBIM MaTepHalIoOM [0 Kypcy OQU3HKH, a TaKkKe C MaTepuajioM,
YCBOEHHBIM MPU U3yUYECHUU APYTUX NPEIMETOB;

- BJIAJI€ET 3HAHUSIMU U YMEHUAMH B 00beme 95% - 100% ot TpeboBanuit
POTrPaMMBL.

Ouenka "4" craBurcd B CjIey0lIeM ciaydae:

- OTBET YJOBJIETBOPSET OCHOBHBIM TpeOOBAHUSIM K OTBETY Ha OIIEHKY
"5", HO COJEPKUT HETOYHOCTH B M3JOXKEHUU (PAKTOB, OMNpPEJCICHUMN, MOHSITHUH,
OOBSICHEHUH B3aUMOCBSI3€i, BBIBOJAX W pEIICHUM 3aaad. HeTodHOCTH Jerko
WCIIPABIISIIOTCS MIPU OTBETE HA JIONOJIHUTEIbHBIE BOIIPOCHI;

- y4Yaluics HE WCIOb3yeT COOCTBEHHBIN TUIAaH OTBETA, 3aTPYIHIETCS B
MPUBEJACHUU HOBBIX MPUMEPOB, U MPUMEHEHUH 3HAHWN B HOBOM CHUTyaIlMH, CJ1a0o
UCIIOJIB3YET CBSI3U C PaHEE M3YYEHHBIM MaTe€pUalioM U C MaTEpPUaIOM, YCBOCHHBIM
MIPU U3YUYEHUH JIPYTUX MPEIMETOB;

- o0beM 3HaHMM u yMeHuW yuamerocss coctaBisiloT 80-95% ot
TpeOOBaHMI MPOTPAMMBI.

Ouenka "3" craBurcd B CjIey0lIeM ciaydae:

- OoJiblllasi 4acTh OTBETa YAOBJIETBOPSET TPEOOBAaHUSIM K OTBETY Ha
onleHky "4", HO B OTBeTe OOHAPYXHUBAIOTCS OTACJIbHBICE MPOOETBI, HE
MPENATCTBYIONIME JaTbHEHUIIIeMY YCBOSHHIO TPOTPAMMHOTO MaTepuarna;

- ydamuiics oOHapyXMBaeT IOHMMaHUE Y4YeOHOTO MaTepuana IMpu
HEJIOCTATOYHOM TIOJHOTE YCBOCHHS TIOHSATUM WM  HEMOCJIEAOBATEILHOCTH
W3JIOKEHUSI MaTepuaia, yMEET MPUMEHSTh IOJIYyYECHHbIC 3HAHUS TPU PEIICHUN
MPOCTHIX 3a/lad C HWCIOJIB30BAHMEM TOTOBBIX (OPMYJ, HO 3aTPYIHSETCS TIPH
pEIIeHNH Ka4eCTBEHHBIX 3a/1a4 M 3aj71a4, TPeOyomux nmpeodpazoBanus Gopmy;

- y4Yaluics BiaJeeT 3HAHUAMH U yMeHUsIMU B oObeMe He meHee 80 %
CoJlep KaHusl, COOTBETCTBYIOIIETO MTPOTPAMMHBIM TPEOOBAHUSIM.
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Onenka "2" cTaBuTCA B CJIeAYIOLIEM CJIydae:

- OTBET HEMPAaBUIbHBIN, IOKa3bIBA€T HE3HAHHE OCHOBHBIX IOHSTHH,
HEMOHUMAaHUEe U3YUYEHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBs3EH, HEyMEHHE padoTaTh
C YUeOHHMKOM, pelIaTh KOJTUYSCTBCHHBIC U KAUECCTBEHHBIC 3a1aUH;

- yYalluiics HE OBJIaJIel OCHOBHBIMM 3HAaHMSIMU M YMCHHUSIMH B
COOTBETCTBHH C TPEOOBAHUSMHU MPOTPAMMBI;

- y4Yalluiics He BJIaJIeeT 3HAaHUSIMU B 00beMe TpeOOBaHU Ha OIleHKY "3".

O]_leHKa OTBETOB yYamuxcda IIPpH IIPOBCACHUHU CaMOCTOATC/IILHBIX H
KOHTPOJIBbHBIX paﬁoT

Ouenka "S" craBuTcH B CiIeqyIOIIEM ClIydae:

- paboTa BHIIOJIHEHA MTOJTHOCTHIO;

- CleNlaH MepeBOJ eQuHMI] Bcex ¢u3nueckux BenumuuH B «CH», Bce
HEOOXOJMMbIE JIaHHBIE 3aHECEHbl B YCJOBHE, NMPABUIBHO BBIIIOJHEHBI UYEPTEXKHU,
CX€Mbl, TpaUKH, PUCYHKH, COITyTCTBYIOLINE PEIICHUIO 3a]ad, CAejlaHa MPOBEpKa
[0 HAWMMEHOBAaHMAM, IIPABUIBHO IPOBEICHBI MAaTEMaTUYECKUE pacueTbl U JaH
MIOJIHBIA OTBET;

- Ha KA4EeCTBEHHbIE W TEOPETHYECKHE BONIPOCHI JaH IIOJIHBIH,
VCUYEPIBIBAIOIIMN OTBET JIMTEPATYPHBIM SA3BIKOM B OIPEACICHHON JIOTUYECKOU
MTOCJIEA0BATENBHOCTH, YUAIIMICA TPUBOAUT HOBBIE IPUMEPHI, YCTAHABIMBAET CBA3b
MEXIY U3y4aeMbIM U paHee U3YYEHHBIM MaTEPHAIOM MO Kypcy (PU3HKH, a TAKKE C
MaTepUaJioM, YCBOEHHBIM IIPU W3YYEHHH JPYTUX MPEIAMETOB, YMEET INPHUMEHUTH
3HaHUS B HOBOU CUTYAaIUU;

- ydaiuiics oOHapy>KUBaeT BepHOE MOHMMaHUE (PU3UUYECKOM CYIIHOCTH
paccMaTpUBaEMBbIX SIBJICHUM M 3aKOHOMEPHOCTEW, 3aKOHOB M TEOPHUH, Ta€T TOYHOE
ONPENEIICHUE U MCTOJKOBAHWE OCHOBHBIX IIOHATHM, 3aKOHOB, TEOPUM, a TaKKe
IpaBWIbHOE OIpeleieHne (PU3MUECKUX BEJIMYMH, HUX €OUHHUI] U CIOCOOO0B
U3MEPEHUS.

Ouenka "4" craBuTcs B CjIeyI0lIeM ciayyae:

- paboTa BBITIOJIHEHA MOJTHOCThIO UK He MeHee yeM Ha 80 % oT oObema
3aJ]aHusl, HO B HEW MMEIOTCS HEOUYEThl U HECYIIECTBEHHbIE OLINOKH;

- OTBET HA KAaYECTBEHHBIE M TEOPETUYECKUE BOIIPOCHI YIOBIIETBOPSET
BBIIICTIEPEYUCICHHBIM TPEOOBAHUSIM, HO COAEPKUT HETOYHOCTH B H3JIOKEHHUU
(dhakToOB, ONpeIeICHU, MOHATHI, O0BICHEHUN B3aMMOCBS3€eH, BBIBOJIAX U PEILICHUU
3a/1ay;

- y4aluKUcsl UCIBITHIBACT TPYAHOCTH B NPUMEHEHUU 3HAHWM B HOBOU
CUTyallud, HE€ B JIOCTATOYHOM MEpE HCIOJB3YEeT CBA3M C pPaHEEC H3YYECHHBIM
MaTepraJioM U C MaTEpUAIIOM, YCBOEHHBIM IIPU U3YUYEHUHU IPYTUX MTPEAMETOB.

Ouenka "3" craBuTcH B ClIeyIOLIEM ClIydae:

- paboTa BBINOJIHEHa B OCHOBHOM BEpHO (00BEM BBINIOJHEHHOW YacTH
COCTaBJsieT HE MeHee 2/3 oT o0mero odbema), HO JOMYIICHbI CYIIECTBEHHBIE
HETOYHOCTH;
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- ydamuics OoOHapy>KWBaeT TOHMMaHUE Yyd4eOHOTro warepuana MpHu
HEJIOCTATOYHOM MOJTHOTE YCBOCHUS IMOHIATHI M 3aKOHOMEPHOCTEH;

- yMeeT NMPUMEHSTh MOJyYeHHbIC 3HAHUS MIPH PEIICHUU MPOCTHIX 3a7a4 C
HCIIOJIb30BaHUEM TOTOBBIX (POPMYJI, HO 3aTPYAHSAETCS MPU PEUICHUH Ka4eCTBEHHBIX
3a/1a4 U CJI0XKHBIX KOJIMYECTBEHHBIX 3aj1a4, TPeOyIoMuX mpeodpa3oBaHus Gopmy.

Ouenka "2" craBuTCA B CJIeyIOIIEM Ciaydae:

- paboTa B OCHOBHOM H€ BBITIOJIHEHA (00bEM BBITIOJTHEHHON YacTU MEHEee
2/3 ot obmiero oObeMa 3a1aHus);

- yYalluiics MOKa3bIBa€T HE3HAHWE OCHOBHBIX IMOHSATHI, HEIOHUMAaHUE
M3YUYEHHBIX 3aKOHOMEPHOCTEW M B3aUMOCBS3€H, HE YMEET periaTh KOJIMUYECTBEHHbIE
1 Ka4SCTBEHHBIC 3aJ1a9H.

Ol_[eHKa OTBETOB YyHYaliuXxcHd IIPHU MPOBEIACHNN JIilﬁOpilTOprIX paﬁoT

Onenka "5" craBuTcH B CilIeaylOIIeM ClIydae:

- nabopaTopHasi paboTa BBINIOJHEHA B MOJIHOM 00BEME C COONIOACHUEM
HE0OXOMMOM MOCJIeI0BATEILHOCTH MPOBEJICHUS OTBITOB U U3MEPEHUU;

- yYalllMIiCd  CaMOCTOSITEIbHO W PAalMOHAJIBbHO  CMOHTHUPOBAI
HeoOxoauMoe OO0OpyJOBaHUE, BCE ONBITHI TMPOBEI B YCIOBHIX U pEXKUMAX,
00€eCIeYnBAIOIINX TMOJTYYEHUE TMPaBUIBHBIX PE3YJIbTATOB M BBIBOJOB; COOJIOAT
TpeboBaHuUs 0€30MaCHOCTH TPY/a;

- B OTUYETE MPABUJIBLHO M AKKYpPaTHO BBIMOJHUII BCE 3alMCH, TAOJIUIIbI,
PUCYHKH, 4YepTexXHu, rpaduKy, BBIYUCICHUS;, TMPABWIBHO BBITIOJHUI aHAINU3
ITOTPEIIHOCTEN.

Ouenka "4" craBurcd B CjIey0lIeM cjaydae:

BBINIOJTHEHUE JTA0OPATOPHOM pabOThl YAOBIETBOPSET OCHOBHBIM TPEOOBAHUSIM
K OTBETYy Ha OIeHKy "S5", HO ydwamnuiics JOMyCTHJ HEAOYEThl WM HErpyOble
OIIMOKH, HE TTOBJIMSBIINE HAa PE3YJIbTaThl BHITOJTHEHHS paOOTHI.

Ouenka "3" cTaBUTCS B CIEIYIONIEM ClIydae:

pe3yNbTaT BHIMIOIHEHHON YacTH JIa0OpaTOPHOU PaObOTHI TAKOB, YTO MO3BOJISIET
MOJIYYUTh TIPABUIIBHBINA BBIBOJ, HO B XOJI¢ MPOBEACHUS OMbITA U U3MEPEHUN ObLIH
JOMYIIICHBI OITUOKH.

Ouenka "2" craBuTCH B CJIeyIOIIEM ClIydae:

BBITIOJTHEHHUSI JTa0OpaTOpHOU paldOThl HE MO3BOJISIOT CJeiaTh MPaBUIILHBIM
BBIBO/I, U3BMEPEHUS, BBIYUCIICHN S, HAOIIOICHUS TTPOU3BOIUIIMCH HETIPABUIILHO.

IIpumeuyanus

Bo Bcex citydasix olleHKa CHUYKAEeTCsl, €CJIM YUYEHUK He coOtoa TpeOoBaHui
TEXHUKH OE€30IaCHOCTH MpPHU NPOBEJICHUU HKCIEpUMEHTa. B Tex ciywasx, xorja
yUYaluiics MmoKaszajl OPUTHHAIbHBIN MOAXO0J K BBINOJHEHUIO PabOThI, HO B OTYETE
COJEPKATCsl HEIOCTAaTKH, OIIEHKa 3a BBIIOJHEHHE padoThl, MO YCMOTPEHUIO
YUUTEIsI, MOKET OBITh TIOBBIIIEHA [0 CPABHEHUIO C YKa3aHHBIMU HOpMaMH.
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TecToBBII KOHTPOIH

[lenbto TECTOBBIX 3aJaHUIl SIBISETCA BO3MOXKHOCTH BBISIBIICHUS 3HaHUH,
YMEHHMM,  HaBBIKOB  Ka&XJON0  HUCHBITYEMOIO,  IO3TOMYy B  KauyecTBe
UHTEPIPETALIMOHHON  CUCTEMBI ~ OTCUETa  MCIIONB3YeTCs  KOHKpETHas Ul
OIpE/IEICHHOW BO3PACTHOM TIpyNHmbl YYallUXcsi 00JIaCTh COAEpPX aHUS JAaHHOTO
y4eOHOro MpeaMeTa.

3aaHus TECTOB pa3pabOTaHbl B IBYX (popmax:

- 3aKpbIThIe 3a7aHusl (3aJaHusi C BBIOOPOM OTBETOB, MPH KOTOPBIX
UCTIBITYEMbIH BBIOMpAET MPaBWIbHBIA OTBET W3 YHCJIA TOTOBBIX, MpPUJAraeMbIX B
3aJlaHuu TecTa (Kak mpaBwiio, 3-4 BapUaHTa).

- OTKpBITBIC 3a7aHusl (3aJaHdsA, B KOTOPBIX HCIIBITYEMBIH caM
dbopMynupyeT OTBET).

[Ipu TectupoBanuu Bce BepHble O0TBETHI Oepyrcs 3a 100%, Torma oTmeTka
BBICTABJIIETCS. B COOTBETCTBUH C TAOJIMLIEH:

IIpoueHT BHINOJIHEHUS OtMmeTka
3aJJaHuA
95% u Gomee OTJIMIHO
75-94%% XOPOIIIO
50-74%% yIIOBJIETBOPUTEIHHO
menee 50% HEYIOBICTBOPUTEIHHO

[lepedens ommbOK

['pyOblie ommOKu:

- HE3HAHUE ONpEJEJICHU OCHOBHBIX IOHSATUH, 3aKOHOB, IpaBUl,
OCHOBHBIX TOJIOKEHUN TeopuHu, GOopMyI1, OOIIECTTPUHSATHIX CUMBOJIOB 00O03HAUYCHHUSI
(bU3NYEeCKUX BEIMYUH, CAMHUL] UX U3MEPEHUS;

- HEYMEHUE BBIICTTUTH B OTBETE TJIABHOE;

- HEYMEHHE TPHUMEHITh 3HAHUS I PEIICHUs 3a1ad M OOBICHEHHS
buznyecKkux SBJICHMIA;, HEMPABMWIHHO CHOPMYITHpPOBAHHBIE BOMPOCHI 33JaYdl WU
HEBEpHbIE OOBSCHEHHUS XOJa €€ pEeUICHHs; He3HAaHWE MPHUEMOB pPEIICHUs 3ajaad,
aHAJIOTUYHBIX PaHEe PEIICHHBIM B KJIacce, OMMOKHU, MTOKa3bIBAIOIINE HEMPABUILHOE
MOHMMAaHWE yCTIOBHS 33/1a4 WIJIM HEMPABUILHOE NCTOJIKOBAHUE PEIICHHS,

- HEYMEHUE YUTATh U CTPOUTH IPadUKH U MIPUHITUTTHATHHBIC CXEMBI;

- HEYMEHHE TMOATOTOBUTH K paboTe YCTaHOBKY WJIM J1a00paTOpHOE
00Opy/lOBaHUE, TPOBECTH OMbBIT, HEOOXOAMWMBIE pACUeThl, WJIM HCIOJIb30BAThH
MOJIyYCHHBIC JJAHHBIC ISl BHIBOJIOB;

- HEOPE)KHOE OTHOIIEHWE K JIa0OpaTOPHOMY OOOPYIOBaHUIO W
U3MEPUTEITLHBIM MPUOopam;

- HEYMEHHUE ONpeAeNIUTh OKa3aHUEe U3MEPUTEIHLHOIO MPHOopa;

- HapyIlIeHne TpeOOBaHU MpaBui OE30MaCHOTO TpyJa MPH BHIMOIHCHUN
IKCIIEPUMEHTA.

HerpyObie ommoku:
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- HETOYHOCTH  (HOPMYJIHMPOBOK, OIpENETCHHUM, TMOHSATHI, 3aKOHOB,
TEOpHid, BBI3BAHHBIC HEIMOJIHOTON OXBaTa OCHOBHBIX IMPHU3HAKOB OIPEAEIIeMOro
MOHSTHS, OMUOKH, BhI3BAHHBIE HECOOJIIOJICHUEM YCJIOBUHM MPOBEJACHUH OIbITA WU
W3MEPEHNM;

- OIIMOKH B YCIIOBHBIX O0O3HAUYECHMSIX HA MPUHIMIHAIBHBIX CXEMax,
HETOYHOCTH YepTexel, rpaduKoB, CXEM;

- OpPONMYyCK WJIM HETOYHOE HalMCaHWE€ HAUMEHOBAaHUM  €IMHMII
(bU3UYECKUX BEIMYNH;

- HEpaIMOHAJIbHBIN BBIOOP X0/1a PELICHHUS.

Henouersr:

- HEpalMOHAJIHBIE 3allMCU [pPU  BBIYUCICHUSX, HEPALMOHAJIbHBIC
IpUEMBbI BBIYUCIICHUH, Pe0o0pa30BaHMii U pelIeHU 3a/1a4;

- aprupmMeTnyecKrue OMMOKN B BBIYUCICHUSIX, €CIIU 3TH OLUMOKU rpy0o He
VCKAKAIOT PEaJIbHOCTD MOJYYEHHOI'O PE3YIIbTATA,

- OTJEJIbHBIE MOTPEITHOCTH B (POPMYIMPOBKE BOIIPOCA UM OTBETA;

- HEOpEeKHOE BBINOIHEHUE 3aMUCEH, UepTexkeH, CXeM, rpapuKoOB;

- opdorpadudeckre U MyHKTyaIlMOHHBIC OIMUOKH.

36



		2023-10-18T22:34:11+0400
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 101" ЛЕНИНСКОГО РАЙОНА Г. САРАТОВА




