MUHHUCTEPCTBO IPOCBEIEHHS POCCUUCKOU ®EJEPALIUNA
MunucTeperBo oopazoanus Opendyprekoi 06aacTu
Ynpasiienne 00pa3oBaHHeM aIMHHHCTPAIMH MYHHUHIIAJIBHOTO

obpasoBanus ''ropoa byrypycaan"

MBOY COLI Ne 2
PACCMOTPEHO COI''TACOBAHO
pykoBoautens [LHIMO 3aMeCTUTENb JUPEKTOpa
—Hces/ — no YBP
U.B. CrapoctuHa %

A4

IIporoxon Nel B.B. Moxraepa
or «28» aBrycra 2025 . Ilpukas Ne 129

oT «29» aBrycra 2025 .

TOUYKA \!pocrA

PABOYAS ITIPOT'PAMMA
(ID 7541270)

yueOHoro npeamera «®@u3zuka. bazoBbii YpoBEeHb)
Jutst o0ydarommmxcs 7-9 kiaccos

C MCIIOJIb30BaHUEM 000pyoBaHus LeHTpa « Touka pocTay

CocraBurens: Crapoctuna U.B.
YUUTENb PU3UKU

Byrypycaan, 2025



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOUW 00pa30oBaTeIbHON MPOrpaMmbl, NPEICTABIECHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Opranuzanus mnpenojaBaHus ydeOHoro mnpeamera «®Duszukay Ha YpPOBHE
OCHOBHOTO o0miero oopazoanusi B 2025/2026 yuye6GHOM Tojly OCYIIECTBISETCS B
COOTBETCTBUHM CO CIETYIOIUMHA HOPMATUBHO-TIPABOBBIMU AKTAMH:

— @enepanbHblii 3aK0H 0T 29 nekabpst 2012 r. Ne 273-d3 «O6 ob6pazoBannu
B Poccuiickon denepanuny;

— ®enepanbubiii 3akoH oT 19 gexabpst 2023 r Ne 618-O3 «O BHeceHuu
u3MeHeHui B @enepanbHbiil 3akoH «O0 oOpazoBanuu B Poccutickoit deaeparnumy;
— @epaepasibHBIM TOCYJAPCTBEHHBIM 00pa30BaTeNbHBIA CTAHIAPT OCHOBHOTO
obmrero o6paszoBanus (yTB. nmpukazoM Munnpocsemenuss Poccuu ot 31 mas 2021
r. No 287) (manee — ®I'OC O00);

— @enepanbHas oOpa3oBaTesNbHas MpPOrpaMMa OCHOBHOTO — OOMIEro
oOpazoBanus (yTB. nmpukazoM Munnpocsemienuss Poccun ot 18 mas 2023 1. Ne
370) (mamee — ®OIT OO0);

— mpuka3z Munnpocsemenuss Poccun ot 09 oktsa6ps 2024 1. Ne 704 «O
BHECEHWN W3MEHEHMM B HEKOTOpble TMpUKa3bl MHHHCTEPCTBAa MPOCBEIICHUS
Poccuiickoit  ®eneparnuu, Kacawmuecs — ¢eaepaibHbIX — 00pa3oBaTeNbHBIX
IporpaMM HadajbHOT'O OOIIEro oOpa3oBaHMs, OCHOBHOTO 001Iero o0pa3oBaHus U
CpeaHEro 00IIero 00pa3oBaHUsY;

— npuka3z MunnpocBemenus Poccun ot 05 nosiops 2024 r. Ne 769 «O6
yTBEpXKJIECHUU  (e[epaTbHOTO  MepeyHss  y4eOHMKOB,  JIOMYIIEHHBIX K
UCIIOJIb30BAHUIO TPU peaM3aliid MMEIOIINX TOCYAapCTBEHHYIO aKKpPEIUTAIUIO
o0Opa3oBaTeIbHBIX MPOTPaMM HAaYaJIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPEIHETO
obmiero o0Opa3oBaHUS OpPraHU3ANMIMH, OCYIIECTBISIONIMMH 00pa30BaTEIbHYIO
NEeATEeNIbHOCTh, W  YCTAHOBJEHUU  MPEACIBHOTO  CpPOKa  HMCIHOJIb30BaHUS
WCKITIOUCHHBIX YYEOHMKOB W pa3pa0OTaHHBIX B KOMIUIEKTE C HHUMH Y4YEOHBIX
mocoouii;

— npuka3 MunnpocBemenuss Poccun ot 18 wutona 2024 r. Ne 499 «O06
yTBEpkKIEHUHU (heepalibHOTO MEePEyHs ANEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JOMYIIEHHBIX K HMCIOJIb30BAHUIO MPU peaNU3allMi UMEIOIUX TOCYIapCTBEHHYIO
aKKpeAUTAlMI0 00pa30BaTENbHBIX IMPOTPAMM HAYAJIBHOIO OOIIEro, OCHOBHOIO
o0111ero, cpeiHero o011ero 00pa3oBaHUs»;

— pacnopsikenue IIpaButenbctBa Poccuiickoit denepaunu ot 19 HOsI0ps
2024 1. Ne3333-p «OO0 yTBEepKICHHMH KOMIUICKCHOTO IIJIaHA MEPONPHUATHMU TI0



MOBBILIEHNIO KaueCTBA MATEMATHUYECKOI'O0 U €CTECTBEHHO-HAYYHOTO OOpa3oBaHUs
Ha nepuoa 10 2030 rogax;

— npuka3 Munnpocsemwenus Poccun ot 12 ¢espans 2025 r. Ne 93 «O
BHECEHUU u3MeHeHuss B mnoamyHkT 18.3.1 mnynkra 18.3 denepaibHoro
rOCYJapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAAapTa CpeaHEero oo1ero oopasoBaHus,
YTBEP)KJIEHHOTO MpUKazoM MuHucTepcTBa 00pazoBaHus W Hayku Poccuiickoit
Oenepanyu oT 17 mas 2012 r. No 413».

Copepxanue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaIOMIMXCA W OpraHu3aluio U3Y4YeHUS
(Gu3MKM Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mo ¢usuke yyuThIBaroTCA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rogam o0yyeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COACpPKAHUS U
yuéTe BO3PAaCTHBIX OCOOEHHOCTEH 00yUYarOIMXCSl.

[Iporpamma 1o ¢usuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TOCKOJbKY (HU3MYecKne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGUHIECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDa,
npenocTaBiIsieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYESHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

OnHa w3 TIaBHBIX 3a7a4d (puU3MUecKoro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHUs COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
UHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukun Ha 0a30BOM YpOBHE TMpEAIoOJaraeT OBIaJcHHUE
CIEAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIC/IOBAHMUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JIJISl MOTYUYEHHUS BHIBOJOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Dusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX



OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocseienus Poccuiickoit denepanuu (mpoTokoa oT 3
nexadbps 2019 r. Ne TTIK4BH).

Ieaun nzyyenus pusuku:

NpHOOPETCHHE HMHTEpeca M CTPEMIICHHS OOYYalIIUXCd K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHHH O HAYYHOM METOJI€ TTO3HAHUS U (POpMUPOBaHHE
UCCIICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TIPEICTABICHUNA O POIU (U3UKU ISl Pa3BUTHS JPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHEC  MPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymici
npo(eCcCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i MmporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOTO
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3adaY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

NprOOpETCHHE YMEHUW OIUCHIBATh U OOBACHATH (PU3UUECKHE SBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacu€THBIX 3aaad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHATH OIBITHI,
nabopaTopHble pabOTBl W OKCIEPUMEHTAJIbHBIE HCCIENOBAaHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel HU3NIECKOro COIEp)KaHus,
BKJIOYass UHQOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O c(hepamu nmpodhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBoauTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heneno).



[Ipennaraemslii B mporpaMMe no (U3HKE MepevyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAeIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PAabOT M ONBITOB C YYETOM HUHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CUCKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOIO YK3aMEHA 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Pazgen 1. ®usuka u e€ posib B NO3HAHUH OKPY/KAIOLIEro MUpPA.

®usuka — Hayka o npupone. SAieHus npupoasl. OU3NYECKUE SABICHUSA: MEXAaHUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BeMWYHMHBL. M3mepenne Qusnuecknx BennuuH. Dusndeckue MpHOOPHI
[TorpemHoCTh M3MEpEeHNNA. MeXayHapOIHAsI CUCTEMA €IMHMULI.

Kak ¢u3uka u npyrue ecTecTBEHHbIE HAayKd HM3Y4arOT HpUpoAy. EcTecTBeHHOHAydHBIN
METOJl TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyYHOTO BOMPOCA, BBIABIKEHHE THUIOTE3,
SKCHEPUMEHT [0 TMpPOBEpKEe THUIOTe3, O0ObsicHEeHHe HalmogaeMoro spieHus. OnucaHue
(u3NYeCKuX SABJICHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.
1. MexaHudeckue, TEIIOBBIC, IEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. ®dusnyeckue MPUOOPHI W TPOIEaAypa MPSIMBIX H3MEPEHUU aHAJIOTOBBIM U

1M (pPOBBIM TPUOOPOM.
Jlabopamopnuie pabomul u onvimel.

1. Omnpenenenue eHbl JEICHHS KTl U3MEPUTETHLHOTO TIprbopa.

2. W3mepenue paccTosHUIN.

3. N3mepenune 00bEMa KUIKOCTH U TBEPIOTO TeJa.

4, Onpenenenue pa3MepoB MaJIbIX TEN.

5. N3mepenue temmeparypbl IpH MOMOIIM >KHUAKOCTHOTO TEPMOMETPA U JATYMKA
TeMIEPATYPBHI.

6. [IpoBenenue nccneaoBaHus MO MPOBEPKE TMITOTE3bI: JAIBHOCTH MOJIETA IIAPUKA,

MYIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIlIe, YeM 0OJIbIlIEe BHICOTA MYCKA.

Pasnen 2. [lepBoHayaibHbIe CBeICHUA 0 CTPOCHUH BelllecTBA.

CrpoeHue BelmiecTBa: aToOMbl M MOJIEKYNbI, WX pa3Mmepbl. OMBITH, JOKa3bIBAIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukenue uactul BemiecTBa. (CBA3b CKOPOCTH ABMXKEHMSI YaCTHI[ C TEMIIEPATypoil.
BbpoynoBckoe nBwxkenue, muddysus. BzauMopelicTBue dYacThIl BeIIECTBA: MNPUTSHKEHUE H
OTTaJIKUBaHUE.

ArperatHble COCTOSHHSI  BEIIECTBA: CTPOEHUE Ta30B, OJKUJIKOCTEH U TBEPABIX
(kpuctaymuinueckux) Teia. B3auMocBs3p MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUMN
BO/IBL

Hemoncmpayuu.

1. Habmtonenue 6poyHOBCKOTO JBIKEHUSI.

2. Hab6monenue nuddysun.

3. HaGnronenue sBineHUN, OOBACHAIOMIMXCA MPUTHKECHUEM WIH OTTAJIKMBAHUEM

YaCTHUII BEIIECTBA.
Jlabopamopusie pabomot u onvimol.

1. Ornenka AuaMerpa aToma METOJIOM PsIIOB (C UCTIONIb30BaHueM (oTorpaduii).
2. OnbITHI MO HAOTIOASHUIO TETIJIOBOTO PACIIMPEHMSI Ta30B.
3. OnbITHI MO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:keHue u B3anMoJeiicTBHE TeJl.
Mexanuueckoe ABuxkeHue. PaBHOMepHOe U HepaBHOMEpHOE JBHKEHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu u BpeMeHU JABUKEHHUS.



SBnenue uHepuuu. 3aKOH HMHEpUMH. B3aumoneicTBHE TeNnl Kak MPUYMHA HM3MEHEHUS
CKOPOCTH JBHXEHHUS Tel. Macca kak mepa HMHepTHOCTH Tena. IlnoTHocte BemectBa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cunma kak xapakTepucTHKa B3auMojeiicTBus Ten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBleHME TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux ImiaHetax. Bec tema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTBytomast cuil. Cuna TpeHus. TpeHHue CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. Habmtoienne MexaHu4ecKoro IBUKEHUS Tela.

2. N3mepenune ckopocTy MpsSMOJIMHEMHOTO IBUKECHHUS.

3. Habnronenue siBieHUs] HHEPLIUU.

4. Habntonenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU TEII.

5. CpaBHEeHHME MacC TI0 B3aUMOJICHCTBUIO TEJL.

6. CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJTHOW MPSIMOH.

Jlabopamopusvie padbomot u onvimel.

1. Omnpenenenre cKOPOCTH PaBHOMEPHOTO ABMKEHHUS (IIapUKa B )KUJIKOCTH, MOJIENIN
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jlajiee).

2. Onpenenenve cpeAHed CKOPOCTH CKOJIBKEHUS Opycka WM IIapuka Io
HAaKJIOHHOH TUIOCKOCTH.

3. Omnpenenenre MIOTHOCTU TBEPAOTO TeNa.

4. OnbIThI, JIEMOHCTPUPYIOILIME 3aBUCUMOCTh pacTsbKeHus (JedopMalun) NpyKHUHbBI
OT MPUJIOKEHHON CUJIBL.

5. OmnbIThl, €MOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca

TeJla ¥ XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEH.

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

Jasnenue. CiocoObl yMEHBIIICHUSI ¥ YBEJIMUEHUs aBiieHus. J[aBieHue rasa. 3aBUCUMOCTD
JaBJIEHUA Tra3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaMH, KUJIKOCTIMU
n razamu. 3akoH llackans. [IHeBmaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
rnyounbsl.  [wapocratmueckuit  mapagokc. CooOmaroniuecss  cocyabl.  ['mapaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emuin u arMmocdepHoe naBieHue. [IpyUuuHBI CylIeCTBOBAHHS BO3AYLIHOMN
o6onoukn 3emau. OnbiTr Toppuyennu. M3mepenue aTrmMochepHOro JaBlieHHsA. 3aBUCHMOCTH
aTMOc(epHOro JaBJIeHHUS OT BBICOTHI HaJa ypoBHeM Mops. [lpubGopel s wu3MepeHus
aTMOC(EepHOTO JTaBJICHHUSI.

JleiicTBHE KUIKOCTH M Ta3a HA MOTPYKEHHOE B HUX Teno. BriTankuparomas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpauuu.
3aBUCHUMOCTD JaBJICHUS T'a3a OT TEMIIEPATypHI.

[lepenaua naBieHus )KUIKOCTBIO U Ta30M.

CooOmaromiuecst COCyIbl.

I'mppasinueckuii npecc.

[IposiBnenue aelicTBUs aTMOC(EPHOTO TABICHHUS.

3aBUCHMOCTh BBITATKUBAIOIICH CHIIBI OT O00BbEMa MOTPYKEHHON YacTH Tena U
MJIOTHOCTHU KHUIKOCTH.

7. PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus TeN: IUIABAaHUE WM TOTPYKEHUE Tl B 3aBHCUMOCTH OT
COOTHONIEHUSI TIIOTHOCTEHN Tesa U KUJKOCTH.

Jlabopamopusie pabomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHOU B
KHUJKOCTh YaCTH TeJa.

ocouarwdE



2. OrnpezenieHre BBITAJIKMBAIOIIECH CHUJIBI, IEUCTBYIOLIEH HA TENO, MOTPYKEHHOE B
KUJIKOCTb.

3. [IpoBepka HE3aBUCMMOCTH BBITAJIKHMBAIOLICH CWIbI, ACUCTBYIOIIEH Ha TElIO B
XKUJKOCTH, OT MAcChl TeJa.
4. OnpIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOILIEN CUIIbI, IEHCTBYIOLIEH

Ha TEJIO B XHUJAKOCTH, OT 00bEMa MOTpYKEHHOW B JKUIKOCTb YAaCTH Tejlda U OT IJIOTHOCTHU
KUJKOCTH.

o. KoncTtpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJKH U OINPEIEIICHUE €€
rpy30I0AbEMHOCTH.

Paznes 5. PaGora u MomiHOCTb. JHeEprus.

Mexannueckasi pabota. MOITHOCTb.

[IpocThie MeXaHU3MBI: pbluar, OJ0K, HAKJIIOHHAs TIOCKOCTh. [IpaBuio paBHOBecHs pblyara.
[Ipumenenue npaBuia paBHOBeCHS pblyara K On0Ky. «3oyioToe mnpaBuio» mexaHuku. KIIJ]
MIPOCTBIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas v noteHuanbHas 3aeprus. [Ipespamienne oqHoro
BH/JIa MEXaHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAaHEHHS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. [Ipumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Omnpenenenve pabOThl CUIBI TPEHHUS MPU PABHOMEPHOM JIBIJKEHUHU Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBuii paBHOBECHS pblyara.

3. N3mepenue KIIJ] HakIIOHHOM TIOCKOCTH.

4, N3ydeHue 3aKkoHa COXpaHEHUsSI MEXaHUYECKOM YHEPTHUH.

8 KUIIACC

Pa3nen 6. TenioBble siBJIeHMS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUHM CTPOEHUA BemiecTBa. Macca
U pa3Mepbl aTOMOB H MoJeKyd. OmNbIThl, MNOATBEPKAAIONINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPHUH.

Mogenu TBEPAOTO, KUAKOTO M ra3000pa3HOTO COCTOSIHHMM BemecTBa. Kpucrammueckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB T'a30B, )KUJIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJICKYJISIPHO-KUHETHUYECKOM Teopur. (CMauuMBaHUWE U KanWwUIApHbIC sBICHUS. TeruioBoe
pacIIUpPEHUE U CKATHUE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIUIOBOTO JIBMDKEHUS YacCTHII.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHMS BHYTPEHHEW »SHEpruu: Terionepenada u
coBeplieHune paboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KoanuectBo TemnoTel. YaeabHas TEIIOEMKOCTh BelleCcTBa. TemIooOMeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBineHune W OTBEpAECBaHHE KPUCTATMYECKUX
BEILIECTB. YJelbHAs TemoTa IuiaBieHus. IlapooOpasoBanue W KoHjaeHcanus. Mcmapenue.
Kunenue. YnenbHas TermioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KHIEHHS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3yXa.

DHeprus TOIIUBA. Y IelbHAas TEMJI0Ta CrOPAHUSL.

[Mpunnuner pabotel TemoBbix asurateneid KIIJ[ TemmoBoro psuratens. Temmosbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.
1. Habnronenue OpoyHOBCKOTO JBHKEHUSI.
2. Hab6monenue nuddysun.

3. Ha6J'IIOI[eHI/Ie SIBJICHUI CMa4YuBaHUSI U KalmnJIIAPHBIX SIBJICHUM.



4. Habmoienne TemioBoro pacimpeHus Tell.

o. N3menenne naBneHWs Tra3a OpH H3MEHEHHMM O0bEMAa W HArpEeBaHUU WIH
OXJIAKJCHUH.

6. [IpaBuna u3mepeHus TemMmneparypsl.

1. Bunael Tenonepenayu.

8. Oxnaxk/ieHue nIpy COBEPIIEHUHN paOOTHI.

9. HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHJIAMH.

10. CpaBHeHuE TEIOEMKOCTEN PAa3INYHbIX BELECTB.

11. Ha6nronenue kuneHusl.

12. HaGnronenue nmocTostHCTBA TEMIIEPATYpPhl MTPU TIJIABJICHHH.

13. Moienu TEIUIOBBIX ABUTATEIICH.

Jlabopamopusvie padbomot u onvimel.

1. OMBITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSKECHHUS.

2. OnpITHI O BhIpAIIMBAaHUIO KPUCTANIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnbITel IO HAOTIOIEHUIO TETUIOBOTO PACHIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TeNl.

4, Omnpenenenue naBieHUs BO3AyXa B OAJIOHE MITIPHUIIA.

o. OnbITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTh JaBJIEHHS BO3/AyXa OT €ro o0béma u
HarpeBaHUs WU OXJIAKICHHUS.

6. [IpoBepka rUMOTE3bl JTHMHEHHOW 3aBHCHMOCTU JUITMHBI CTOJOWKA KHUIKOCTH B
TEPMOMETPUIECKOI TPYOKE OT TeMITepaTypHI.

1. HabGnmionenne  u3MeHeHUsT BHYTPEHHEW SHEpruum Tela B pe3ynbTare
Teronepenayu u paboThl BHEITHUX CHIL.

8. HccnenoBanue siBjICHUS TEIUIOOOMEHA NPHU CMEIIMBAHUM XOJIOTHOW W TOPSYCH
BOJIBI.

9. Omnpenenenre KOJWYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW HpHU TEIIOOOMEHE ¢
HarpeTbiM METAUTMYECKUM LUIUHAPOM.

10. Omnpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTRA.

11. HccnenoBanue mporiecca UCIIapeHus.

12. Onpenenenre OTHOCUTENIBHON BJIAXKHOCTH BO3/yXa.

13. Ornpenenenre yaelbHON TEIJIOTHI IIJIaBICHUS JIb/IA.

Pa3znen 7. diiekTpruyeckne 1 MarHuTHbIE sIBJICHUSI.

Onektpuzarus Ten. J[Ba poja areKTpUyYecKHX 3apsnoB. B3auMopeicTBhEe 3apsKEHHBIX
ten. 3akoH KymoHa (3aBUCUMOCTh CHIIBI B3aMMOJICUCTBHS 3apsSKEHHBIX TEI OT BEJIWYUHBI
3apsJIOB U PACCTOSIHUS MEXKTY TEIAMM ).

Onektpuueckoe mnose. Hanpsxk€HHOCTh snekTpuyeckoro nois. [lpuHuun cynepnosunuu
ANIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsioB. DJIEMEHTApHBIM 3iekTpudeckuil 3apsan. CrtpoeHue
atoMa. [IpoBOJIHUKYU W JUANEKTPUKHU. 3aKOH COXPaHEHUSI DJIEKTPUUYECKOTO 3apsia.

DNEKTpUYECKU TOK. YCJOBUSL CYIIECTBOBAaHUS JIIEKTPUUECKOrOo ToOKa. McTouHuKH
MMOCTOSTHHOTO TOKa. JIEMCTBUS AJIEKTPHYECKOrO0 TOKa (TEIUIOBOEC, XUMHUYECKOE, MArHHUTHOE).
DNEeKTPUYECKUN TOK B )KHMJIKOCTSIX U ra3ax.

Onektpuyeckas uenb. Cuna ToOkKa. OleKTpuyeckoe HanpsbkeHue. ComnpoTUBIEHUE
MPOBOJIHUKA. YJEIbHOE CONPOTUBIEHHE BemlecTBa. 3akoH Owma i ydacTka IEenu.
[TocnenoBarenbHOE M NapaIEIbHOE COEUHEHNE TPOBOJHUKOB.

PaGota 1 MOMIHOCTH AMEeKTpUYecKoro Toka. 3akoH Jlxoyns—JIenna. DnekTpudeckue Henu
Y IOTPEOUTENH IEKTPUUYECKOI Heprun B ObITy. KOpoTKOE 3aMbIKaHHE.

IlocTostHHBIE MarHuThl. B3anMoJeHCTBHE IOCTOSHHBIX MArHUTOB. MarHmTHOE IIOJIE.
MarnuTHoe noJie 3eMJIM U €ro 3Ha4eHHe [ *Ku3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe noJie
ANEKTPUUECKOTO ToKa. [[puMeHeHne 3IeKTPOMarHuToB B TeXHUKe. JleiicTBUe MarHUTHOTO MOJIst



Ha T[POBOJHUK C TOKOM. OJIEKTPOJBUIaTelb IOCTOSHHOrO Toka. McmoJsib3oBaHue
JIEKTPO/IBUraTeNel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.

Oneiter  @apanes. SBineHue anekrpomarHuTHOW — uHAykuuu. [lpaBuno  Jlenna.
OnekrporeHeparop. CrnocoObl MOJyYEHHUSI DIIEKTPUUECKOW HSHEPruu. OJIEKTPOCTAHIMU HaA
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

1. DneKkTpu3anus Tedl.

2. JIBa pojia ANEKTPUYECKUX 3apsA0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJL.

3. YCTpOoUCTBO U IEHCTBHE IIEKTPOCKOTIA.

4. DneKTpocTaTUuecKas NHIYKIIHSL.

o. 3aKOH COXpaHEHHUs IIEKTPUUECKUX 3apSAI0B.

6. [TpOBOTHUKY U TUDIICKTPUKH.

7. MogenupoBaHu€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS,

8. HcTtounnky mocTosTHHOTO TOKA.

9. JleficTBUSI DIEKTPUUYECKOTO TOKA.

10. DNEeKTPUYECKUM TOK B JKHIKOCTH.

11. I"a30BBIi1 pazps.

12. H3mepeHune cuitbl TOKa aMIEPMETPOM.

13. N3mepenue 35eKTpuuecKoro HanpssKeHUst BOJIBTMETPOM.

14. PeocTaT u Mmara3uH COnpoTHBIIECHUM.

15. B3anmopaericTBre MOCTOSTHHBIX MAarHUTOB.

16. MonenrpoBaHue HEBO3MOXHOCTHU Pa3/ieJIeHHs MOII0COB MarHUTA.

17. Mo ienipoBaHUe MAarHUTHBIX TOJICH TOCTOSTHHBIX MarHUTOB.

18. OmneIT Dpcrena.

19. MarauTtHoO€e ToJie TOKa. DJIEKTPOMArHHmT.

20. JleficTB€ MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.

21. DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

22. HccnenoBanue siBiIeHUS AIEKTPOMArHUTHOM MHIYKIINU.

23. Omnpiter @apages.

24, 3aBUCHUMOCTh  HAmpaBlEHUS  HMHAYKIMOHHOTO TOKa OT  YCIOBHH  €ro
BO3HUKHOBEHHS.

25. DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimel.

1. OnpiTel 1O HAOMIOACHWIO  DJIGKTPU3ALMK  TeJl  UHAYKUMEH ©  TpH
COMPUKOCHOBEHHUH.

2. HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJIA HA IPOBOJAHUKH U JUTIEKTPUKH.

3. COopka u mpoBepKa padoThI NEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.

4. N3mepenue u perynupoBaHUe CUITbI TOKA.

5. N3mepenue u perynupoBaHue HAMPsHKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CHUJIBI  TOKa, MHIYIIETO Yepe3 pe3UcTop, OT
COTPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPeE.

7. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JJIEKTPUUYECKOTO COMPOTHUBIICHUS
MIPOBOJHHKA OT €ro JJIUHBI, TUIOMIA I MOMIEPEYHOT0 CEYSHHs K MaTepHana.

8. [IpoBepka mpaBuiia CIOKEHUS HAMPSLDKEHUN MPU MOCIIEI0BATEIbHOM COSTUHEHHUH
JBYX PE3UCTOPOB.

9. [IpoBepka npaBuia i CUJIBI TOKA MIPH MAPATIEIBHOM COSIMHEHUH PE3UCTOPOB.

10. Omnpenenenre pabOTHI ANEKTPUIECKOTO TOKA, HIYIIEro Yepe3 pe3ucTop.

11. Ornpeznenenre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.

12. HccnenmoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYIIETO dYepe3 JaMIoyKy, OT

HanpsDKeHUs Ha Hel.
13. Onpenenenne KII/[ narpesarens.



14. I/ICCHeﬂOBaHI/Ie MAargsuTHOIO B3aI/IMOI[€I>'ICTBI/ISI IIOCTOAHHBIX MAarHuTOB.

15. W3yueHre MarHMTHOTO TMOJISI TMOCTOSHHBIX MAarHWTOB IMpPH HUX OOBEAMHEHHH U
pa3aeIcHUN.

16. HccnenoBanue neicTBUS SIEKTPUIECKOTO TOKAa HA MATHUTHYIO CTPEIIKY.

17. OnpIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbl B3aUMOJICHCTBUS KaTYIIKU C
TOKOM M MarHWTa OT CHJIbI TOKA U HAIIPABIICHHUS TOKA B KATYIIIKE.

18. W3yuenne neiicTBUs MarHUTHOTO TIOJISL HA IPOBOJHUK C TOKOM.

19. KoHncrpynpoBanue u uzyueHue padoThl 3J€KTPOABUTaTENSL.

20. N3mepenue KI1JI a3nexTpoaBurareabHON yCTaHOBKH.

21. OnpITBI  TO  WCCIENOBAaHUIO  SIBJICHUS  DJICKTPOMATHUTHOW  WHIYKIIHH:
WCCIIeIOBaHUE N3MEHEHHIA 3HAYCHUS ¥ HAIIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paszpnen 8. Mexanuveckue siBJICHH.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mpsMoiuHEHHoe pABwkeHue. HepaBHomepHoe
npsiMoJiuHeiiHoe JBmkeHue. CpenHsisi ¥ MTHOBEHHAs CKOpPOCTh Tejla IMpU HEPaBHOMEPHOM
JBIDKCHUH.

VYckopenune. PaBHOYCKOpeHHOE TIpsIMOJTMHEHOE ABMkeHue. CBoOo1HOE maneHne. OnbITh
lanunes.

PaBHOMEpHOE nBMXKEHHE TIO OKpyXHOCTH. Ilepuoa m yactora oOpamenus. Jlunelinas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHHE.

[TepBoiit 3axkoH Hbrorona. Bropo#t 3akon Herorona. Tpernii 3axoH Herortona. IIpuHnmn
CYIIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHUs: CWJIa TPEHHUSI CKOJIbKEHUS, CUJa TPEHUS
MIOKOs1, APYTUE BUABI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TITOTEHUSA. YCKOpEHHE CBOOOJHOTO MaaeHHUS.
JBmwxenue 1ianetr BOkpyr Comnma. IlepBas kocmuueckas ckopoctb. HeBecomMocTs u
MEepErpy3KHu.

PaBHOBecue MarepuanbHOM TOUKU. AGCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEpAOro Tena
C 3aKpEIUIEHHOM OChIO BpauieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynsc tena. M3menenne ummynbca. Mmynbc cuiibl. 3aKOH COXPAaHEHHUs HMITYJIbCA.
PeakTuBHOE nBMKEHUE.

Mexannyeckass pabota U MouHOCTh. Pabota cun TskecTH, ynpyroctu, Tpenus. CBs3b
SHepruu U paboTel. [loTeHIManpHas SHeprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[loreHunanpHas 3Heprus cxarod npyxxuHsl. Kunernueckas sneprus. Teopema 0 KHHETHUECKOM
SHEPruu. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPTUU.

Hemoncmpauuu.

1. Habnrogenne MexXaHMYeCKOTo JIBMDKCHHS Tella OTHOCHUTEIBHO pPa3HbIX Tel
oTcuéra.

2. CpaBHeHME T@yTel W TPAEGKTOpUK JBMXKEHMSI OJHOTO W TOTO K€ Tena
OTHOCHUTEIIBHO Pa3HBIX TEJl OTCYETA.

3. H3mMepenne CKOpoCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO JIBUKEHHUS.

4, HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHUS.

5. Habmroienne ABM>XEHUS TeNa M0 OKPYKHOCTH.

6. Habmionenne MexaHWYeCKUX SBJICHHM, MNPOUCXOASIIUX B CHUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHUH OTHOCHTENLHO KaOuHeTa (U3UKH.

7. 3aBHUCHUMOCTb YCKOPEHHMSI TeJla OT MacChl TeJa U ICUCTBYIOIIEH HA HETO CHIIBIL.

8. Habmtoienne paBeHcTBa CUJI MPU B3aUMOICHCTBUM TEll.

9. H3Menenune Beca Tena npu yCKOPEHHOM JIBUKEHUU.

10. [lepenava nMiynbca npu B3auMOIEHCTBUY TEIL.



11. [IpeoOpazoBanus YHEPTUN IPU B3aUMOACHCTBUH TEIL.

12. CoxpaHeHue UMITyJIbCA IIPU HEYIIPYTOM B3aUMOAECHCTBUU.

13. CoxpaHeHHe UMITYJIbCA IPU a0COJIIOTHO YIIPYTOM B3aUMOJAECHCTBUU.

14. Habnronenne peakTHBHOTO JABHKEHHS.

15. CoxpaneHne MeXaHU4eCKOH SHEPTUH MPHU CBOOOTHOM Ha/ICHHH.

16. CoxpaHeHHEe MEXaHMYECKOW HHEpruM IpU JBWKEHUU Tejla IMOJ JAECHCTBUEM
TPYKUHBL.

Jlabopamopubvie padbomot u onvimel.

1. KoHncTpynpoBanue Tpakra Juist pasroHa U JaJIbHEWIIEr0 paBHOMEPHOI'O ABUKEHHUS
LIapyKa WU TEJIEKKH.

2. Omnpenenenre cpeHel CKOPOCTU CKOJIbKEHMs OpycKa WM JIBUKEHUS LIapHKa I10
HAaKJIOHHOM IUIOCKOCTH.

3. Omnpenenenre yCKOpeHHs Teja NP paBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIIOHHOU
MJIOCKOCTH.

4. WccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBH)KEHUU
0e3 HauaIbHOU CKOPOCTH.

o. [IpoBepka rumoTesbl: €cid MPU PaBHOYCKOPEHHOM JBM)KEHHU 0e3 HaudaibHOU

CKOPOCTH IIYTH OTHOCATCA KaK P HEUYETHBIX YUCCI, TO COOTBETCTBYIOIIHEC IMPOMECKYTKHU
BPEMCHHU OAVMHAKOBBI.

6. HccnenoBanue 3aBHCUMOCTH CHIIBI TPEHHSI CKOJIBKECHHUSI OT CHIIBI HOPMAaJbHOTO
TaBIICHHSL.

1. Onpenenenre ko3hduueHTa TPEHUS CKOJIbKEHHUS.

8. Omnpenenenne XECTKOCTH TPYKHHEI.

9. Omnpenenenue pabOThl CUIBI TPEHHUS MPU PABHOMEPHOM JIBIKEHUHU Tejla IO
TOPU30HTAIBHOM MOBEPXHOCTH.

10. Omnpenenenne pabOTHI CHUJIBI YIIPYTOCTH TPHU MOABEME TPpy3a ¢ MUCIOJb30BAHUEM
HEMOABUYKHOTO U MOJIBHKHOTO OJIOKOB.

11. N3yuenne 3aKkoHa COXpaHEHUST YHEPTUH.

Pa3znen 9. Mexanuuyeckue Koj1e0aHNSA U BOJIHBI.

KonebarenpHoe npwkeHue. OCHOBHBIE XapaKTEPUCTHUKH KOJEOAHWI: TMEPHOJ, 4YacToTa,
aMIUIUTyJa. MaTeMatuyeckuii M TPYKUHHBIM MasTHUKU. [IpeBpaiienue »sHeprum mnpu
KO0J1e0aTeIbHOM JIBYDKEHUU.

3aryxaronue kojebanus. BeiHyxknaeHHbIC KosieOaHus. Pe3oHanc. MexaHMYeCKHUEe BOJIHBI.
CaolicTBa MexaHM4YeCKUX BOJIH. [IpoaosibHbIE U TTOTIEpEYHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHus. MexaHu4ecKre BOJHBI B TBEPJOM TeJle, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa u BbIcOTa ToHa. OTpaxkeHue 3Byka. IHQpa3Byk U ynbTpa3ByK.

Hemoncmpauuu.

1. Habnronenue xonebanuit Te 1MoJ1 ASHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.

2. Habmonenue xoneGanuii rpy3a Ha HUTH U Ha TPY>KUHE.

3. Habmroienne BBIHYXIEHHBIX KOJIEOaHHI U pEe30HAHCA.

4, PacnipoctpaneHue npoJ0IbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIEIIN ).

5. Habmtoienne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHUYECKHI pEe30HaHC.

Jlabopamopusie padbomot u onvimol.

1. Omnpenenenre 4acTOTHI U Meproia KoJaeOaHuit MaTeMaTHIecKOro MasTHHUKA.

2. Omnpenenenre 4acTOTHI U MIeproia KoJaebaHui MPyKMHHOTO MasTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH TMepHOJa KoJeOaHWN MOJBENIEHHOTO K HUTH Tpy3a
OT JUIMHBI HATH.

4. HccnenoBanue 3aBUCUMOCTH TIepUoAa KOJeOaHW MPYKMHHOTO MasTHHUKA OT

Macchl Tpy3a.



o. [IpoBepka HE3aBUCUMOCTH MEpUOJIa KOJIeOaHul Ipy3a, IOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbITE, JAEMOHCTPHUPYIOUINE 3aBUCHMOCTh IEpHOJa KOJeOaHHH NPYKHHHOTO
MasTHMKA OT MAacChl I'py3a U XKECTKOCTHU IIPYKUHBI.
1. N3mepenne yckopeHus: CBOOOHOTO MaJCHUsI.

Pa3nes 10. DnekTpoMarHuTHOE MOJIe M 3J1eKTPOMATHUTHBIE BOJIHBI.

DONEeKTPOMarHUTHOE I0Jie. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWCTBAa 3JIEKTPOMAarHUTHBIX
BoJH. [IIkana snexTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue 371€KTPOMAarHUTHBIX BOJIH Ui COTOBOM
CBSI3HU.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIe cBOlicTBa cBETA.

Jlabopamopusvie padbomot u onvimel.

1. N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MMOMOIIBI0 MOOMIIBHOTO TenedoHa.

Paznes 11. CBeToBbIe IBJICHHUS.

JlyueBas mognens cera. Mcrounwku cBera. IIpsaMonuHEHOE pacnpoOCTpAaHEHUE CBETA.
3armenus Comana u JIlyasl. Otpakenue cBerta. [Imockoe 3epkasno. 3akoH OTpa)KEHHUS CBETA.

[Ipenomiienne cBeta. 3akoH InpenomMiieHus: cBeta. [loaHOe BHYTpeHHEE OTpaKeHHE CBETA.
Hcnonb30BaHNe NOJHOTO BHYTPEHHETO OTPAaXKEHHsI B ONTUYECKUX CBETOBOAX.

Jlunza. Xon unyuedt B smu3e. Onrudeckass cucreMa ¢oToanmapara, MHUKPOCKONa H
Teneckomna. ['1a3 kak ontuyeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.

Paznoxxenue 6enoro ceera B cekTp. OnbiTel HptoToHa. CliojkeHHE CIIEKTPaIbHbIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. [IpsimonuHelHOE pacpoCTpaHEHUE CBETA.

2. OTpaxeHue cBera.

3. [Tonyuenue n306pakeHuit B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

4, [Ipenomiienne cBera.

5. OnTHYECKUN CBETOBOJI.

6. Xon tydeid B coOuparomei JTruH3e.

7. XoJ ny4del B pacCerBaIOIEH JIMH3E.

8. [Tonyuenue n306pakeHH ¢ TOMOIIBIO JINH3.

9. [Ipunnun neiicteus doroanmnapara, MUKpPOCKOTA U TEJIECKOTA.

10. Monens riaasa.

11. Paznoxenue 6enoro cBeTa B CIEKTP.

12. [Tonyuenue 6e10ro cBETa MPH CIOKEHUU CBETA PAa3HBIX I[BETOB.

Jlabopamopnuie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIJia OTPaXEHUSI CBETOBOTO JIydya OT yrija MajeHusl.

2. N3ydeHnne xapakTepucTUK H300pakeHUs IIpeIMeTa B TNIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCMMOCTH yrjia MPENIOMJICHHS CBETOBOIO Jiyda OT YrIua
MaJCHUs Ha TPAHUIIE «BO3LyX—CTEKIIO.

4. [Tonyuenue n300pakeHul ¢ MOMOIIBIO0 COOUPAFOIIEH JIMH3BI.

5. Omnpenenenre (HOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEH TUH3BI.

6. OnBITHI MO Pa3IoKEeHHUIO O0EI0T0 CBETa B CHEKTP.

7. OnBITHI IO BOCHPHUATHIO [IBETA MPEIMETOB MPU UX HAOTIOACHUH Yepe3 I[BETOBBIC
(GUIBTPHI.

Paznen 12. KBanToBLI€e IBJICHHUS.
OmnswiThl Pe3zepdopaa u mmanerapHas mojiens atoma. Mogaens atoma bopa. Ucnyckanne u
norJyonieHre ceera atomoM. KBantel. JIuneliuaTsie CieKTpHI.



PagnoaktuBHOCTh. Anb(da, Oera- u ramma-msnydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxionnas Mopnens aromuHoro sigpa. M3orombel. PannoaktuBHblEe mnpeBpamieHus. Ilepuon
rojypacnaaa aTOMHBIX siIep.

SnepHble peakuuy. 3aKOHbI COXPAaHEHUS 3apsiI0BOTO U MAacCOBOIO YHMCEN. DHEPrus CBs3U
aToMHbIX sep. CBs3p Macchl W 3Hepruu. Peakuum cuHre3a u aeneHus suep. VMcrounuku
sHepruu CoJiHLA U 3BE3L.

SnepHas sHepreTuka. JleMcTBUSA paAMOAKTUBHBIX U3JIy4EHUN Ha )KUBBIE OPTAHU3MBI.

Jemoncmpayuu.

1. CrieKTphbl U3JIy4yeHHs U MOIJIOIIEHHUS.

2. CriexTpbl pa3IMyHBIX Ta30B.

3. CrnexTp BoAOpoOIa.

4, HaGnronenue tpexoB B kamepe Buibcona.

o. Pabota cuérunka HOHU3UPYIOMIUX U3TYUECHH.

6. Perucrpanus u3mydeHus MPUPOIHBIX MUHEPAIOB M TIPOTYKTOB.

Jlabopamopusvie pabomot u onvimel.

1. Habnroenne CrijionTHpIX U IMHEHYAThIX CIIEKTPOB W3ITyYEHUSI.

2. HccnenoBanue TpeKoB: U3MEpEHHE DHEPTUH YACTUIBI 10 TOPMO3ZHOMY ITYTH (IO
doTorpadusm).

3. N3mepenue pagnoakTuBHOro (hoHa.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOAYIb.

[ToBTOpHTENEHO-0000IAfOIIMIT  MOMYAh  NpenHa3HaueH Ui  CHUCTEMAaTH3alud |
000011eHUS TPEIMETHOTO COACPIKAHMS U OIBITA IESTEIIbHOCTH, MPUOOPETEHHOTO IPU U3YyUEHUH
BCCTO KYypcCa (1)I/IBI/IKI/I, a TaKKE JIA MOATOTOBKHM K OCHOBHOMY IOCYyJapCTBECHHOMY 3K3aMCHY I10
(dbusuke 1t 00yJaroImMXCsl, BRIOPABIINX ATOT YYCOHBIN MPEIMET.

[Ipy W3y4eHWH [AHHOTO MOJIYNIS PpPEATM3YIOTCS W CHCTEMaTH3HPYIOTCS — BHIIBI
NEATEIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrmeunBaeTcs JOCTIKEHHE TIPEAMETHBIX U
METanpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (GopMUpyeTCs eCTECTBEHHOHAaydHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HWCCIECIOBAHHS SIBICHHH MPHPOIBI U TEXHUKH,
OBJIAZICHUE YMEHUSIMHU OOBSICHATh (HU3MUECKHE SIBICHHS, TPUMEHSS IOJydCHHbIC 3HaHUS,
pelaTh 3a/1a41, B TOM YHCIIE KAUECTBEHHBIC U 3KCIIEPUMEHTAIILHBIC.

[TpuHIMTIHATEHO NESATENFHOCTHBIA XapaKTep NaHHOTO pasJielia peaiu3yeTcs 3a CYET TOro,
4TO 00y4aroIrecs BBITIOIHSIOT 3aaHusl, B KOTOPBIX UM TPEIaracTcs:

Ha OCHOBE TOJYYCHHBIX 3HAHUH PaclO3HABATh U HAYYHO OOBSICHITH (PH3HUUCCKUE SBICHUS
B OKpYIKaroIel IpupoJic U TIOBCEAHECBHOW KHU3HH,

WCIIOJIb30BaTh HAyYHBIE METOJbI MCCICIOBAHUS (DU3UUYCCKHUX SIBJICHUH, B TOM YHCIE JUIS
MPOBEPKH TMITOTE3 U TIOJIYYCHHUSI TEOPETUUCCKUX BBIBOJIOB;

OOBSICHATh HayYHBIC OCHOBBI Han0O0JIe€ BAXKHBIX TOCTH)KCHUH COBPEMEHHBIX TEXHOJIOTHIA,
HaTpUMep, MPAKTHYECKOTO MCIOJIb30BaHUS Pa3IMYHBIX KCTOYHUKOB SHEPIUU HAa OCHOBE 3aKOHA
MPEBpAILCHUS U COXPAHCHHS BCEX U3BECTHBIX BUJIOB DHEPTHUHU.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne (pu3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa30BaHUS HAIPABICHO Ha JIOCTUIKECHUE
JMYHOCTHBIX, METANPEIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrare nzyueHus UMKy Ha ypoBHE OCHOBHOI'O 00IIero o0pa3oBaHus y 00y4arolierocs
OyayT chOpPMHUPOBAHBI CIICYIONTUE JIMYHOCTHBIC PE3YIbTATHI B YACTHU:

¢ 1) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

® - [IPOsIBJICHUE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUICKOHN (u3nyeckoit
HayKH;

® - [ICHHOCTHOE OTHOIIEHHE K JJOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

¢2) rpa’KIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

®- TOTOBHOCTh K AKTHBHOMY YYaCTHIO B OOCYX/IEHHU OOLIECTBEHHO 3HAUYHMMBIX U ATHUECKUX
po0ieM, CBSI3aHHBIX C MIPAKTUYECKUM TPUMEHEHUEM JOCTHKEHUH U3UKu;

® - 0CO3HaHUE BA)XHOCTH MOPAJIbHO-3TUYECKUX MIPUHIIUIIOB B AEATEILHOCTH YUEHOTO;

¢ 3) 3cTeTHYeCKOr0 BOCIIMTAHMS:

®- BOCHpPUSITHE 3CTETHUYECKUX KAayecTB (PU3MUYECKOW HAyKU: €€ TapMOHUYHOTO IOCTPOECHHUS,
CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

®4) IEHHOCTH HAYYHOI'0 MO3HAHUSA:

®- OCO3HaHHE UEHHOCTU (PU3UYECKOW HAyKH Kak MOIIHOTO WHCTPYMEHTa MO3HaHUS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEN COCTABIAIOIIEH KyIbTYpHI;

e - pa3BUTHE HAyYHO JII0O03HATENLHOCTH, MHTEpEca K UCCIEA0BATEIbCKON eI TeTbHOCTH;

¢5) popmMupoBaHus KYJbTYPbI 310POBbS U IMOUMOHAJIBHOI0 0JIArONMOJYyYHSI:

® - OCO3HaHHE IIEHHOCTU 0e30MacHOT0 o0pa3a >KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BOKHOCTH TpaBUJI O€30MaCHOTO TOBEJIEHUS Ha TPaHCHOPTEe, Ha J0porax, C OJIIEKTPUYECKHM U
TEIJIOBBIM 00OpPY/IOBAaHUEM B JIOMAIIHUX YCIOBHUSIX;

¢ - chopMUPOBAHHOCTh HAaBBIKA PEQIICKCHU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO K
IpaBa y Ipyroro 4ejoBeKa;

®6) TPY1OBOI'0 BOCIIUTAHUSA:

®- aKTUBHOE yYaCTHE B PELICHUH NPAKTHUECKUX 3aJad (B pamMKax CeMbH, 00Opa3oBaTelbHOM
OpraHu3aliy, Topoja, Kpas) TEXHOJIOTHYECKON M COLMaIbHOM HaNpaBICHHOCTH, TPEOYIOIIUX B TOM
yuciie ¥ GU3NYECKUX 3HAHUI;

® - UHTEpeC K MPAKTUYECKOMY U3YUEHUIO MPoQeccuii, CBI3aHHBIX C (DU3UKOM;

®7) 3K0JIOrHYEeCKOIr0 BOCIIUTAHUS:

®- OpHEHTallMs Ha MpUMeHeHHe (U3UYECKUX 3HAHUW Ui pelleHHs 3a7ad B 00JacTu
OKpY)Kalollel cpepl, IUIAHUPOBAHMUS TOCTYIKOB M OIICHKM HMX BO3MOXKHBIX IOCIEICTBUN IS
OKpPY’KaIoIlel Cpeibl;

e - 0CO3HaHUE IrI00ANBHOTO XapaKTepa IKOJIOTHUECKUX MPOOJIeM U MyTel UX pelieHus;

¢8) aganTanuM K M3MEHAIMMMCH YCJIOBUAM COLHAJIBLHON U IPUPOIHON cpeabl:

e - MOTPeOHOCTh BO B3aUMOJCHCTBUU MPHU BBHITIOJHEHUHU HUCCIETIOBAHUI U MPOEKTOB (HU3UUYECKOM
HAMPaBJICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;

® - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO 1EATENbHOCTB;

e - TOTPEOHOCTH B (POPMUPOBAHHMM HOBBIX 3HAHUM, B TOM UHciie (POPMYTUPOBATH HJIEH, TIOHSATHS,
TUMNOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

® - 0OCO3HaHUE JIePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JaCTH (PU3UKY;

® - TUTAHUPOBAHUE CBOETO PA3BUTHUS B MIPHOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUM;

® - CTpEMJICHHE aHAJIM3UPOBATh U BBHISBIIATH B3AaUMOCBSI3U MPUPOIBI, O0IIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;



®- OLIEHKAa CBOMUX JCHUCTBUM C YYETOM BIHUSHUA HA OKPYKAIOIIYIO CpEly, BO3MOMKHBIX
rJ100aJIbHBIX TOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbraTe ocBOEHHUS mporpammbl 1O (U3KMKE Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus y
oOywaromerocsi  Oyayr  chOpMHUpOBaHBl  MeTampeIMeTHble  Pe3yJbTaThl,  BKIIOYAIOIINE
[I03HABaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIE NEHCTBUS, KOMMYHHUKATUBHbIE YHUBEPCAJIbHBIE yueOHbBIE
JEWCTBUS, PEryIsITHBHBIC YHHUBEPCAIbHBIC y4eOHbIC ICHCTBUSI.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

Ba3oBble Joruveckue aeiicTBUA:

® BEISIBJIAT M XapaKTePU30BaTh CYIIECTBEHHBIE TIPU3HAKN 0OBEKTOB (SBICHHN);

® YyCTaHABIIMBATh CYIIECTBEHHBI MpPHU3HAK KJIACCH(PHUKAINK, OCHOBAHUSA Ui OOOOIIECHHUS W
CpaBHEHHS;

® BEISIBJIAT 3aKOHOMEPHOCTH M TPOTHBOPEUYHS B paccMaTpuBaeMbIX (akrax, JaHHBIX |
HAOJIOIEHUSX, OTHOCSAIINXCS K (PH3UUECKUM SIBIICHHSIM;

® BEISIBJIATH IPUYNHHO-CIICJCTBEHHBIE CBSI3H TPU M3YUEHUH (U3NYECKUX SBICHHNA M MPOIECCOB,
JeTaTh BBIBOJABI C HCIOJB30BAHWEM JCTyKTUBHBIX W HMHIYKTUBHBIX YMO3aKJIIOUEHWI, BBIJABHUTATh
THITOTE3bI O B3aUMOCBSI35X (PU3NIECKUX BEITMUNH;

® CaMOCTOSITEbHO BbIOMpaTh crnoco0 pemeHus yueOHO#l ¢u3nyeckoil 3anaun (cpaBHEHHE
HECKOJIPKAX BAapHAHTOB pEIICHUs, BBHIOOp HamboJiee TOIXOIAMIETO0 € YYETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe 1eHCTBUA

® 1ICII0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMS;

® [IPOBOJIUTH [0 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOXHBIM (PU3NUECKHit
AKCIEPUMEHT, HEeOOIbIIIOE HCcTel0BaHne (PU3UYECKOTO SIBICHHUS;

® OIICHMBATh HAa MPUMEHUMOCTb M JIOCTOBEPHOCTh HH(OpMAINIO, TOJYYEHHYI0O B XOJe
UCCIIeIOBAHUS WM SKCIIEPUMEHTA;

® CaMOCTOATENbHO (HOPMYTUPOBaTh O0OOIIEHHS W BBIBOJBI 0 pe3yJibTaTaM MPOBENEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIICIOBAHMUS,

® [I[POTHO3UPOBATh BO3MOXKHOE JalbHEMIee pa3BUTHE (PU3MUYECKUX TMPOIECCOB, a TaKXKe
BBIJIBUTaTh MIPEAIOJIOKEHUS 00 X PA3BUTHUU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

PaGora ¢ undopmanmeii:

® [IPUMEHSATH PA3JIMYHBIE METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI P MOUCKE U 0TOOpe uHpopmanmuu
WIH TaHHBIX C YUETOM MPEUI0KEHHOHN yueOHOU (u3ndecKko 3a1auu;

® AHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIMIO PA3TUYHBIX BUJOB U
(dbopM mpecTaBICHHUS;

® CaMOCTOSITEIbHO ~ BBIOMpAaTh ONTHUMANbHYIO (opMy mpeacTaBieHuss HUHPOpMAIUU |
WJUTIOCTPUPOBATH peIllaeMble 3aJayll HECIOKHBIMH CXEMaMH, AuarpaMMaMH, WHOW rpadukoil M ux
KOMOWHAILUAMU.

KoMMyHuKaTHBHBIE YHHBepcaJbHble YUeOHbIe JeiicTBHA:

®B X0Jie¢ 00CYX/JeHUs yuyeOHOTO MaTepuasa, pe3ylbTaTOB JIA0OPATOPHBIX PAOOT U MPOEKTOB
3aJaBaTh BOIIPOCHI M0 CYIECTBY 00CYKJaeMOM TEeMbI U BbICKa3bIBAaTh WJICH, HAllEJICHHbIE Ha peIlIeHHe
3aJjauyl ¥ MoJiiep kaHue 01aroesnaTeIbHOCTH OOIeHNUS;

® COTIOCTABIIATh CBOM CYXACHHUS C CYKJICHHSAMH JPYrUX yYaCTHUKOB JAMAIOra, 0OHapyXMBaTh
pas3nuyKe U CXOJCTBO MO3ULIUH;

® BEIPA)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



¢ IyOJIMYHO TPEACTABIATh PE3yIbTAaThl BBIOJHEHHOTO (DPU3MYECKOTO OmbITa (IKCIIEPUMEHTA,
HCCIIEIOBAHUS, IPOEKTA);

®[IOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOM M WHAMBUAYaJIbHOW pabOThI Mpu
peleHN KOHKPETHOU (PU3NYECKO PoOIeMbl;

® [I[PUHUMATh LIE€JIH COBMECTHON JESITEIbHOCTH, OPraHU30BbIBATh JIEHCTBUSA 1O €€ TOCTHIKEHUIO:
pacmpenensTb poju, 0OCYKIaTh MPOIECChl U PE3YNIbTaThl COBMECTHOUM padOThI, 0000IIaTh MHEHHUS
HECKOJIBKUX JIIOACH;

® BLINIOJIHATh CBOIO 4YacTb pPalOThI, JOCTUrash KauyeCTBEHHOIo pe3yjlbTara IO CBOEMY
HaIpPaBJICHUIO U KOOPAUHHUPYS CBOU JCHCTBUS C APYTUMH YJIEHAMU KOMAaH/IbI;

® OIICHMBATh KAaueCTBO CBOEro BKJIaJa B OOMMHA NPOAYKT MO KPUTEPUSAM, CAMOCTOSATEIBHO
c(OpMYyIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

PerJIHTI/IBHbIe YHUBEPCAJIBbHBLIC y‘-leﬁl—ll)le JelCcTBUSA

Camoopranu3anusi:

® BBISIBJISITH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalMsIX, TPEOYIOIIMX JUIsl pelIeHus
(buznuecKux 3HaHUI;

® OPUEHTUPOBATHCSA B PA3IMYHBIX MOAXOAAX MPUHATHS pPEHIeHUH (MHIUBUIYyalbHOE, NPUHATHE
pelIeHus B IpyIIe, IPUHITHE PELIEHUH Tpynoil);

® CaMOCTOSITEIbHO COCTaBJISITh ~ QJITOPUTM  peUIeHHs] (U3MYeCKOW 3ajadu  WiIM  IJIaHa
UCCIIEIOBAaHUS C YYETOM HMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IIpeAJIaracMble BapUaHThl PELICHUN;

e fie1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

e JaBaTh a/ICKBaTHYIO OIIEHKY CUTYyalluu U MpeJyiaraTh MjiaH e€ U3MEeHEeHHUS,

® 00BSACHATh MPUYUHBI JIOCTHXKEHUS (HEOOCTWKEHHS) pe3yabTaToB JESATENIbHOCTH, JaBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY;

® BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh (B TOM 4YHCIE B XOJ BBIMOJIHEHUS (UINYECKOTO
UCCIIEIOBAHUSI MJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIHCTB, W3MEHUBIIUXCA CHUTYyallUH,
YCTaHOBJIEHHBIX OIIMOOK, BOHUKIINX TPYIHOCTEHH;

® OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U YCIOBUSM;

® CTaBUTH ce0sl HA MECTO JIPYroro 4ejaoBeKa B XOJIe CIOpa WM JUCKYCCUU HA HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

e [IpU3HABaTh CBOE MPABO Ha OMIMOKY MpU pelieHnr (PU3NUECKUX 3a7a4 WU B YTBEPKICHHUIX Ha
Hay4YHbIE TEMbI U TAKOE K€ IIPABO APYroOTO.

INPEIMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 7 kJacce IpeIMEeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh
Cc(OPMHUPOBAHHOCTh y OOyHaIOIUXCS YMEHUI:

o UCIOJb30BaTh MOHATHS: (puU3MYeckue M XMMHMYECKHE SBJICHUs, HaONIOJICHHEe, SKCIIEPUMEHT,
MOJieNlb, THIOTE3a, EIUHULBI (U3UYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiectBa  (TBEpAOE, IKUIKOE, Tra3000pa3HOE), MEXaHHYecKoe JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, MPSMOJMHENHHOE), TPAeKTOPHs, paBHOJEHCTBYoIas cuia, aedopMmaius (ymnpyras,
IUTACTHUYECKAasl), HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;

J pasznuuarh sBieHUs (Auddys3us, TemnoBoe BMKEHHE 4YacTHI[ BEIIEeCTBA, PaBHOMEPHOE
JBUKEHHME, HEPAaBHOMEPHOE JIBUKEHHUE, MHEPLIUS, B3aUMOJICHCTBUE TEJ, PABHOBECHUE TBEPIBIX TEN C
3aKpEIJIEHHOW OCBIO BpallleHHUs, Nepelada JaBICHHsI TBEPIABIMHU TEJIaMH, JKUIKOCTAMHM M Ta3aMH,
aTMoc(epHOe JaBJjeHHE, IUIABAHUE TeJl, MPEBpAIEHUs] MEXaHHMYECKOW PHEPruu) MO OMHCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHHE;



. pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3MUECKUX SBICHHI B OKPYXKAIOLIIEM MHUpE, B TOM
yrcie (u3nYecKre SBJICHUS B MPHUPOJE: MPUMEPhI IBMXKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKUBOU U
HEXHUBOH MPUPOJE, NCHCTBHE CHIIBI TPEHHS B IMIPUPOJIE U TEXHUKE, BIUSHHE aTMOC(EPHOTo TaBICHUS
Ha XUBOW OpraHM3M, IUIaBaHUE PBIO, PbIYaru B TEJIE YEIOBEKA, IPU 3TOM MEPEBOJAUTH MPAKTUUYECKYIO
3aauy B yueOHYIO, BBIACTATH CyIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PH3UUECKUX SBICHUN;

J ONMCBHIBATH HM3yYCHHBIC CBOICTBA Tl W (U3MUYECKHE SIBICHHS, HCHOJIB3Yysd (U3NIECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IIyTh, CKOPOCThb, CPEIHSSI CKOPOCTh, CHJIa
YIPYroCTH, CHJa TSDKECTH, BEC Tella, CUIAa TPEHUs, JaBieHue (TBEPIOro Tela, JKUAKOCTH, rasa),
BBITAJIKMBAIOMIAS CUJIA, MEXaHMYeCKasi paboTa, MOLTHOCTb, TICYO CHJIBI, MOMEHT CHJIBI, KOO(PPHUIIUEHT
MIOJIE3HOTO JIEMCTBUSI MEXaHU3MOB, KHHETHYECKas W IOTEHLMAJbHAsl DSHEPrus), MNpPU ONHMCAHUU
MIPaBUWJIBHO TPAKTOBaTh (PM3MUYECKUN CMBICI HMCIOJIb3YEMbIX BEIMYMH, UX O0O3HAUEHUS U €IUHUIIbI
(Gu3NYeCKUX BEIUYMH, HAXOIUTh (OPMYNbI, CBS3BIBAIOLIUE JAHHYIO (PU3MYECKYI0 BEIUYHMHY C
JIPYTMMHU BETUYMHAMU, CTPOUTH IPa(PUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

J XapaKTepU30BaTh CBOICTBA TeJ, (U3WYECKUE SIBJICHHMS M IPOLECCHI, HCIOJb3Yys IpaBUiIa
CIIOXeHHsI cui (BIOJb OJHOW MpsAMOM), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBHIIO
paBHOBecHsl pbluara (0JI0Ka), «30JI0TO€ NPABUJIO» MEXAHUKH, 3aKOH COXpPAaHEHUS MeXaHUYECKOU
SHEpPruM, MpH 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alMCHIBATh €r0 MAaTEMaTHYECKOe
BBIPAKEHUE;

J OOBSACHATh (PU3MYECKHE SBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE€ M B KOHTEKCTE
CUTyallull TMPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISBISATh IPUYMHHO-CIEACTBEHHBIE CBS3H,
CTpPOUTH 00BbACHEHUE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3NYECKHUX
SIBIICHUH, GU3NYECKUX 3aKOHA WIN 3aKOHOMEPHOCTH;

o pemarb pacy€THble 3a7a4d B 1—2 nelCTBUS, MCTONB3YS 3aKOHBI U (OPMYJIbI, CBS3BIBAIOLIUE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHajM3a YCIOBUS 33Jauyd 3alUChIBaTh KpPaTKOE YCJIOBHE,
MOJICTABJIATh (U3NYECKUE BEIUYMHBI B (OPMYNIBI M MPOBOAWUTH PACUYETHI, HAXOAUTh CIPABOYHBIE
JAHHBIE, HEOOXOUMBbIE I PEIIECHUs 3aJad, OLEHHUBATh PEAIMCTUYHOCTh MOJYYEHHOH (pu3ndeckoi
BEJINYMHBI;

J pacro3HaBaTh IpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh INPHU MOMOLIM (U3NYECKUX METOOB, B
ONMCAaHUM MCCIEOBAHUS BBIACIATh IPOBEPSAEMOE MPENNoJokKeHHe (TMIoTe3y), pa3iuyarb U
MHTEPIPETUPOBATh MOJyYEHHBIH pe3yabTaT, HaXOAUTh OLIMOKH B XOJI€ OIBITA, JIeJIaTh BBIBObI IO €ro
pesyibpTraTam;

o IIPOBOJIUTH OMBITHI 110 HAOIIOAECHUIO (PU3MUECKUX SBICHUN MM (PU3HYECKHX CBOMICTB Tell:
¢bopMynupoBaTh IpOBEpAEMbIE NPEANOJIOXKEHHUs, COOUpaTh YCTAHOBKY M3 IPEATIOKEHHOTO
000pyZ0BaHUs, 3alIUCHIBATE XO/1 ONbITAa U (POPMYIUPOBATH BBHIBOIbI;

o BBIMIOJIHATh MpPSMblEe H3MEPEHUs pPACCTOSHUS, BPEMEHM, Macchl Teja, 00b&Ma, CUIIBI U
TeMIepaTypbl C MCIOJIb30BAHUEM AHAJIOTOBBIX M IU(POBBIX NPHOOPOB, 3aNUCHIBATh MOKA3aHUS
npuOOPOB ¢ YUETOM 3aJJaHHOHN aOCOIIOTHOM MOTPELTHOCTH U3MEPEHNUH;

. IIPOBOJIUTh HCCJIEJOBAaHUE 3aBUCUMOCTH OJHON (U3MYECKOM BEIMYMHBI OT JpYrod c
UCIOJb30BAHUEM HPAMBIX H3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO JBMXKYLIETOCs Tejla OT
BPEMEHHU JIBI)KEHUS TeJa, CWIbl TPEHHs CKOJBKEHUS OT Beca Tejla, KauecTBa 0O0pabOTKU
IIOBEPXHOCTEH TEJI M HE3aBUCHUMOCTH CWJIbI TPEHHMS OT IUIOLIAJN CONPUKOCHOBEHMS TEJ, CHIIbI
YIPYTOCTH OT YAJIMHEHUS NPYXUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BbEMa MOTrpyKEHHOM yacTu Tena u
OT IUIOTHOCTH HJKOCTH, €€ HEe3aBUCUMOCTH OT IIJIOTHOCTH Teja, OT IJIyOMHBI, Ha KOTOPYIO
MOTPY)KEHO TeJO, YCIOBUM IJaBaHMs Tell, YCIOBUH paBHOBECHs pbluara M OJIOKOB), y4aCTBOBATh B
IUTAHUPOBAaHUM Y4eOHOTO HCCIIeI0OBaHMs, cOOMpPaTh YCTAHOBKY M BBINOJHATH HW3MEPEHUs, CIEys
MIPEUI0KEHHOMY TUIaHYy, (PUKCUPOBATh Pe3ybTAThI MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BETMUUH B
BUJIE MTPEUIOKEHHBIX TaOIUI] U TpaUKOB, JeTIaTh BBIBOBI 110 pe3yIbTaTaM HCCIEIOBAHHUS;

J MIPOBOJIUTH KOCBEHHBIE M3MEPEHMs (PU3UUECKUX BETUYMH (IUIOTHOCTH BEUIECTBA >KUIKOCTU U
TBEPAOIO TENA, CHUJIa TPEHUSI CKOJIBKEHUS, AABJIEHUE BO3/1yXa, BBITAIKMBAIOIIAs CUJa, JEHCTBYIOLIAs
Ha TOTPYXEHHOE B JKMIKOCTb TeNO, KOA(M(HUIMEHT MOJE3HOro JCWCTBUS MPOCTBIX MEXaHU3MOB),



cienysl MPeIOKEHHON MHCTPYKUMH: TPHU BBINOJHEHUU U3MEPEHUN CcOOMpaTh SKCHEPUMEHTATIbHYIO
YCTAHOBKY U BBIYUCJIATH 3HAYCHUC HCKOMOM BCINYHHBI;

J coOI0IaTh MpaBHiia TEXHUKU 0E30MIaCHOCTH MPH paboTe ¢ JabopaTopHBIM 000PYIOBAHUEM;

° yKa3bIBaTh MPUHIUIMbBI JEHCTBHS NPHUOOPOB U TEXHHUUYECKUX YCTPOHCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAIONIMECS] COCyAbl, OapoMeTp, pbluar, MOJABUXHBIM M HENOJBMKHBIA OJIOK,
HAKJIOHHAsSI IIJIOCKOCTh;

. XapaKTepU30BaTh MPUHIIMIEI JCHCTBHUS M3YyYCHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha WX OmHMcaHMs (B TOM 4HMCIE: MOAIIMIHUKY, YCTPOMCTBO BOAONPOBOJA, THIPABINYECKUIM
IIpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOH HAcoC, apeoMeTp), MCIOJb3ysd 3HaHMS O CBOMCTBax
(bU3NIECKUX SABICHUIA U HEOOXOJMMbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

. MIPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIUIO O MPUMEPAX) MPAKTUYECKOTO HCIOJIb30BaHUS
(bu3UYeCKUX 3HAHUN B TOBCEJIHEBHOM XW3HHM JUIsi oOecrieuyeHuss O€30MacHOCTH TMPHU OOpaIllleHUH C
npubopaMM M TEXHUYECKMMM YCTPOWCTBAMH, COXpPaHEHHs 3J0pOBbS U COOJIOJEHHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIOLEH Cpefe;

° OCYIICCTBJIATH OT60p HCTOYHHUKOB I/IH(i)OpMaIH/II/I B I/IHTCpHeTC B COOTBETCTBUHM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBC MMCIOIINUXCS 3HAHUH U HYTéM CpaBHCHHA PA3JIMYHBIX UCTOYHHUKOB
BBIJICIIATH I/IH(l)OpMaHI/IIO, KOTOpas sABJIACTCA HpOTHBOpG‘-IPIBOﬁ HJIH MOET OBITh HGI[OCTOBGpHOfI;

° WCIOJIb30BAaTh MPH BBINOJHEHWU Y4YEOHBIX 3a/JaHUil HAyYHO-TIONMYJSPHYIO JIUTEPATypy
(Gbu3NYECKOTO COJIepKaHusl, CIpaBOYHbIE MaTepuanbl, pecypchl cetu WHTepHeT, BiaaeTh npuéMamu
KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3zoBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;

° cO31aBaThb CcOOCTBEHHEIE KpaTKUC IMHMCbMCHHBIC H YCTHBLIC COO6HI€HI/I$I Ha OCHOBE 2*3
HCTOYHUKOB HH(popMauuu (U3NYECKOTO COJep>KaHus, B TOM 4YHCIe MyOJIWYHO JeNnaTh KpaTKue
COOOILIEHHUS O pe3ysibTaTaX MPOEKTOB WM y4eOHBIX UCCIIEeI0BAaHUM, IPU ATOM I'PaMOTHO UCHOJIb30BaTh
M3Yy4YEHHBIN TOHATHIHBINA ammapaT Kypca (PU3uKH, COMPOBOXK/IATh BHICTYINICHHE MTPE3CHTAIINCH;

J IIPH BBITOJTHEHUN Y4EOHBIX MPOEKTOB U UCCIIEIOBaHUH pacrpeneisiTh 00I3aHHOCTH B TPYIIIE B
COOTBETCTBUU C MOCTABJICHHBIMU 3aJladaMM, CICUTH 32 BBIIIOJIHEHUEM IJIaHa ACWCTBHI, aJleKBaTHO
OIICHUBAaTh COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTh TIPYIIbI, BBICTPAUBATh KOMMYHUKATHBHOE
B3aUMO/ICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K xonmy oOyueHus B 8 kiacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPAXaThb
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

J HCIOJIb30BATh MOHSTHSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABMKEHHE aTOMOB M MOJIEKYII,
arperatHble COCTOSIHHS BEUIECTBAa, KpUCTAIMYECKHE U amMop(dHble Tela, HACHILEHHBIH U
HEHACBILIEHHBIN Map, BIAXKHOCTh BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIJIOBON JBUraTelb,
AIIEMEHTAPHBIA DIEKTPUUECKUN 3apsl, JJIEKTPUYECKOE II0Jie, TMPOBOJHUKH U JUAJICKTPUKH,
MTOCTOSIHHBIH AMEKTPUYECKUI TOK, MArHUTHOE T10JIE;

. pasnuyath siBIeHUA (TEIUIOBOE PAcUIMPEHUE U CKaTHe, Teronepeaaya, TerIoBOe paBHOBECHE,
CMauMBaHHE, KaNWUISPHbIC SBJICHUS, WCIApPEHUEe, KOHJICHCAIMs, IUIaBIICHUE, KPUCTAIIU3AIMS
(oTBepaeBaHME), KHUIIEHHE, TeIulonepenadya  (TEIIONPOBOJHOCTb, KOHBEKIUS, H3IY4YCHHE),
AIIEKTPU3ALIUA TeJl, B3aUMOJICHCTBUE 3apSAI0B, ACUCTBUS AIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKaHHE,
B3aUMO/ICHCTBUE MAarHUTOB, ACHCTBHE MAarHUTHOTO TOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAs
MHJYKIIKA) 110 OTIMCAHUIO UX XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE
¢bu3nyeckoe siBICHUE;

J pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SBICHUH B OKPYXKAIOLIEM MHUpE, B TOM
yucie (u3nueckue sSBIEHHS B NPHPOJIE: MOBEPXHOCTHOE HATSHKEHHE M KalWJUIAPHBIC SBJICHUS B
IpUpoJie, KpUCTaibl B mpupoie, usnydenue ConHIA, 3aMep3aHHe BOJOEMOB, MOpPCKHE Opu3bI,
oOpa3oBaHUE pOCHI, TyMaHa, WHEs, CHera, 3JIEKTpUUYECKHe SBIECHUS B aTtMmocgepe, >IEKTPUYECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMIIH, Apel MmorocoB, poJib MAarHUTHOTO TOJIS /ISl )KU3HU Ha
3emiie, MOJSIPHOE CHUSHUE, NMPH 3TOM IEPEBOJUTH MPAKTHYECKYIO 337ayy B y4eOHYIO, BBIIENATH
CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3MUYECKHUX SBICHUM;



J ONMCBHIBATH HM3yYCHHBIE CBOMCTBA Tl W (U3MUYECKHE SIBICHHS, HCHOJIB3ysd (U3NUECKUE
BEIMYUHBI (TeMIlEpaTypa, BHYTPEHHSS SHEPTHUs, KOJIUYECTBO TEIUIOTHI, Y/AENbHAs TEIUIOEMKOCTh
BEIIECTBA, Y/EIbHASA TEIUIOTA IUIABJICHHS, yIeNbHas TEIyIoTa MmapooOpa3oBaHUs, yIelbHAs TeroTa
CrOpaHusi TOIUIMBA, KOA(PQPHUIMEHT TMOJE3HOrO JeHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAs
BJIQXKHOCTB BO3/1yXa, SJIEKTPUUYECKUH 3apsill, CUJIa TOKA, 3JIEKTPUUECKOE HAMPSHKEHHUE, COIIPOTUBIIEHNE
IIPOBOJIHUKA, YAEJIbHOE COMPOTUBIIEHUE BELIECTBA, pa0OTa U MOIIHOCTh JIEKTPUUYECKOTO TOKA), MIPU
ONHMCAaHUH TIPABMIIBHO TPAKTOBATh (PM3MUYECKHH CMBICT HCIIOJB3YEMbIX BEIUYMH, 0003HAuCHHsS M
eIMHUIB! (PU3UYECKUX BEIWYHH, HAXOAUTh (JOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUIUHY
C IpYTUMU BEJIMYHHAMH, CTPOUTH T'PaUKH H3yUCHHBIX 3aBUCHMOCTEN (DPM3NIECKUX BEIHMYNH;

J XapaKTepU30BaTh CBOMCTBa Tel, (U3NYECKUE SIBJICHMS U IPOLIECCHI, MCIOJb3ysd OCHOBHBIE
MIOJIOKEHHSI MOJICKYJISIPHO-KHHETUYECKOM TEOPHHM CTPOCHHUSI BEIISCTBA, NPUHIIMII CYIIEPIIO3HIUN
moJjieil (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHus 3apsjaa, 3akoH Oma ajisl ydacTka IeMnu, 3aKOH
Jbxoyns—JleHna, 3aKk0OH COXpaHEHUs YHEPTUH, IPU ITOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3aIMCBIBATh €TO MATEMAaTHYECKOE BBIPAKECHNE;

J OOBSICHATH (hPU3MYECKHE TPOIECCHl M CBOMCTBA TeNl, B TOM YHCJE M B KOHTEKCTE CHUTYaI[Hii
MPAKTUKOOPUEHTUPOBAHHOTO ~ XapakTepa: BBIABIATH TNPUYUHHOCICICTBEHHBIE CBSI3M, CTPOUTH
o0BsicHeHHE U3 1—2 JOruYecKuX 1MaroB ¢ onopoil Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUMH,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

J pemaTh pacu€THbIe 3a7a4ll B 2—3 JEHUCTBHS, MCIIOJB3YS 3aKOHBI U (DOPMYIBI, CBS3BIBAIOIINE
(u3nyecKkre BETMYUHBI: HA OCHOBE aHaJIM3a YCJIOBHS 33Jja4y 3alUChIBaTh KPATKOE YCIOBHE, BBISBIATD
HE/IOCTATOK JAaHHBIX JUIS PEUICHHs 3a/1a4d, BHIOMPATh 3aKOHBI M (POPMYIIBI, HEOOXOIMMBIE s e
pelieHusi, MPOBOJUTh Pacu€Thl W CPaBHUBATH IOJTYYEHHOE 3HAaYCHHWE (U3NYECKON BEIUYHUHBI C
W3BECTHBIMU JIaHHBIMU;

o pacro3HaBaTh IMPOOJEMBbI, KOTOpPblE MOKHO PEIINTh MPH MOMOIIM (U3MUYECKUX METOJOB,
UCIOJb3ysl OINUCAaHME MCCIEJOBAHUSA, BBIIENATH IPOBEpPSAEMOE IPEANOJIOKEHHUE, OLICHUBATh
IIPABUIILHOCTH NOPSAJIKA MPOBEACHUS UCCIEI0BAHMS, JeIaTh BEIBOBI;

o IIPOBOJIUTH ONBITHl IO HAOIIOAECHUIO (U3NYECKUX SBICHUM WIM (PU3NYECKUX CBOMNCTB Tel
(xanWJUIApHBIE SIBJIECHUS, 3aBHCUMOCTb JABICHMS BO3yXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH
mporecca OCTBIBAaHMS W HarpeBaHWs IpU M3JIy4eHHH OT LBeTa M3JIydarouei (Imoriomarome)
IIOBEPXHOCTH, CKOPOCTh HCHAPEHMs BOJbI OT TEMIIEPATyphl KUAKOCTH U IUIOAAN €€ MOBEPXHOCTH,
NIEKTpU3alUsi Tel M B3aUMOJECHCTBUE HIEKTPUYECKUX 3apsJiOB, B3aUMOJCHCTBHE MOCTOSIHHBIX
MarHuTOB, BU3yalM3allisd MAarHUTHBIX IOJICH MOCTOSIHHBIX MarHUTOB, JI€HCTBHS MarHUTHOTO MOJIS Ha
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJBUIATENs IMOCTOSHHOIO TOKA):
(dbopMynupoBaTh IpOBEpAEMbIE NPEANOJIOXKEHHUs, COOUpaTh YCTAHOBKY M3 IPEATIOKEHHOTO
000pyJ0BaHUs, OIIUCHIBATh X0 ONbITa U (POPMYJIMPOBATH BBIBOBI;

J BBITMIOJIHATE NPSAMBIE U3MEPEHUSI TEMIIEpaTypbl, OTHOCUTEIbHON BIIQAKHOCTHU BO3/yXa, CHIIbI
TOKa, HANpsDKEHUs C MCIOJIb30BAaHMEM AaHAJIOIOBBIX HNPUOOPOB M JATYMKOB (U3MUECKUX BEJIUYMH,
CpaBHUBATh Pe3y/IbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOJIFOTHON MOIPEIIHOCTH;

J IPOBOJIUTh HCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (u3Myeckod BeNMYMHBI OT JApPYro ¢
UCIOJb30BAHUEM MPSAMBIX HW3MEPEHUH (3aBUCUMOCTh CONPOTHUBICHMS MPOBOJHUKA OT €ro JUIMHBI,
IUIOINAM TONEPEYHOr0 CEYEHUs M Y/AENbHOI'O CONPOTHBIICHHUS BELIECTBA MPOBOJHHUKA, CUJIBI TOKa,
UAYIIEro Yepe3 MPOBOJHUK, OT HANpsHKEHUs Ha MPOBOJHMKE, HCCIIEAOBaHHE MOCIEN0BATEIbHOTO U
napayieIbHOT0 COEMHEHUH MPOBOJHHUKOB): IUIAHUPOBATh MHCCIIEOBAaHUE, COOMpPATh YCTAHOBKY M
BBITMIOJIHATh M3MEpEHHs], CIeAys MpPeUIoKEHHOMY IIIaHy, (DMKCHPOBATh pe3yibTaThl MOJYyYEHHOMH
3aBHCUMOCTH B BHJIE TaOIUI] U T'paMKOB, JeaTh BEIBO/IBI IO PE3YJIbTaTaM UCCIIEA0BaHUS;

J MIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIHUYUH (yAeabHas TEIIOEMKOCTh BEIIECTBA,
COINPOTHUBJIEHUE MPOBOJHUKA, padOTa U MOIIHOCTh JEKTPUUYECKOTO TOKA): TJIAHUPOBATh W3MEPEHUs,
cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJeIys MpEUIOKEHHOW WHCTPYKIHMU, M BBIYUCIATH
3Ha4YeHUE BEJINYHHBI,

J coOuro1aTh MpaBuiia TEXHUKU OE30MIaCHOCTH MU paboTe ¢ J1abopaTopHBIM 000pYIOBAHUEM;



J XapaKTepu30BaTh MPUHIMIEI JCHCTBHUS M3YyYCHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOMCTB C
OTOpPOH Ha MX ONMHCaHUsA (B TOM 4YHCJE: CHCTeMa OTOIUICHHsS JOMOB, TUIPOMETp, IapoBas TypOuHA,
amIepMeTp, BOJBTMETP, CUYETYMK ODIIEKTPUYECKOW SHEPrHH, JIIEKTPOOCBETUTENbHBIE HPUOOPEHI,
HarpeBareibHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), INEKTPUUYECKUE IPEAOXPAHUTENHN, SJIEKTPOMArHUT,
AIIEKTPOJBHUraTeNlb MOCTOSIHHOTO TOKA), MCHOJB3Yys 3HAHUSA O CBOWCTBAX (DM3MYECKHX SIBICHUN U
HE00X0IMMBbIe (PU3NIECKUE 3aKOHOMEPHOCTH;
J pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U M3MEPUTENIbHbIE MPUOOPHI 10 CXEMaM U
CXEMaTHYHbIM PHUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETpP, TMTPOMETp, JBUTATEIb
BHYTPEHHETO CrOPaHMsl, 3JIEKTPOCKOI, PEOCTaTr), COCTABJIATH CXEMbl JJIEKTPUUYECKUX Ienel ¢
[IOCJIEIOBATENIbHBIM U MapajIebHBIM COEIMHEHHEM 3JIEMEHTOB, pasjiMyas YCJIOBHbIE 00O3HAUYEHUs
JJIEMEHTOB JIEKTPUYECKUX LEIEH;
J MPUBOJIUTE MPUMEPHI (HAXOAUTh UHPOPMAIMIO O MPUMEPAx) MPAKTUYECKOTO HCIOJIb30 BaHUS
(¢u3NyecKux 3HAHWU B TOBCEIHEBHOW >KM3HM Ui oOecriedyeHusi 0e30MacHOCTU MpU OOpaIIleHHH C
npubopaMM M TEXHUYECKMMM YCTPOWCTBAMH, COXpPAHEHHs 3J0pOBbS U COOJIOJEHHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIOLEl Cpene;
J OCYILECTBIIATh MOMCK HHGpopManuu (U3NUECKOro cojaepkaHus B HTepHeTe, Ha OCHOBe
UMEIOIUXCA 3HAaHUW U MYTEM CpaBHEHUS JOTIOJIHHUTEIBHBIX MCTOYHUKOB BBIJIENSTH HMHGOpPMAIUIO,
KOTOpasi SBJSIETCS] MPOTUBOPEUYNBOM MIIM MOKET ObITh HETOCTOBEPHOM;
J WCIOJIb30BAaTh MPH BBIMOJHEHWU Y4YEOHBIX 3a/JaHUil HAyYHO-TIONMYJSPHYIO JIUTEPATypy
(Gbu3NYECKOTo CcoJiep)KaHus, CIPaBOYHbIE MaTepuabl, pecypchl cetu WHTepHeT, BianeTh mpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;
. co37aBaTh COOCTBEHHBIE MMCbMEHHBIE U KpaTKHe YCTHBhIE COOO0IIEeHUs, 00001as nHpopMaIuio
U3 HECKOJbKUX HCTOYHHKOB (U3UYECKOTO COJACpkKaHHUS, B TOM 4YHCIEe MyOIMYHO NPEICTaBIIATH
pe3yJIbTaThl MIPOEKTHOM MJIM HCCIIEN0BATEIIBCKON EATENBHOCTH, TP 3TOM T'PAaMOTHO HCIIOJIB30BATh
M3Y4YEHHBIN TOHATHIHBINA armapaT Kypca (PU3uKH, COMPOBOXKIATh BHICTYINICHHE MTPE3CHTAIINCH;
J IIPU BBINIOJHEHUH YYEOHBIX MPOEKTOB M UCCIEIOBAHUN (PU3HMUECKUX MPOLIECCOB PACHPEACIIATH
00513aHHOCTH B I'PyIIIEe B COOTBETCTBUY C ITOCTABIEHHBIMU 33/1a4aMH, CJICAUTH 32 BBIIIOJHEHUEM IJIaHA
NEeUCTBUI U KOPPEKTHUPOBATh €r0, aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIA]l B IE€ATEILHOCTD IPYIIIHI,
BBICTpanBaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, MPOSIBIIASA TOTOBHOCTh pa3peniaTh KOHQINKTHL.
K koH1y 00y4eHus B 9 kJiacce peIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpakaTb c(POPMUPOBAHHOCTH y 00YUaIOIIUXCSl YMEHHUI:
o HCIIOJIb30BATh  IIOHATHS:  CUCTEMa  OTCYETa, MaTepuallbHas  TOYKa,  TPAcKTOpus,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTo JBWXKEHUs, Aedopmanus (ymnpyras, IjacTudeckas), TpEHHUE,
LIEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb M MEPErpy3KH, LIEHTP TSKECTH, aDCOJIIOTHO TBEPAOE
TeNO, LEHTP TsHKECTH TBEPJAOrO Teja, pPaBHOBECHE, MEXaHUYECKHE KojeOaHWs M BOJHBI, 3BYK,
UHOPa3BYK M YIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAbHO30PKOCTh, CIIEKTPbl UCIYCKAHUS U TOIJIOLIeHMs, anb(da, Oera- M ramma-
U3JIy4EHUs], U30TOIBL, SIACPHAsl YHEPreTHKA;
. pa3nuyarh sBJIEHUSA (PaBHOMEpHOE M HEPaBHOMEPHOE MPSAMOJIMHEHHOE JIBIKEHHE,
PaBHOYCKOPEHHOE IMPsIMOJIMHEITHOE IBI)KEHUE, CBOOOIHOE MaJIeHUE Tell, PABHOMEPHOE JIBUKEHUE 110
OKPYXXHOCTH, B3aMMOJEHCTBHUE TeJl, PEAaKTUBHOE JIBUXKEHHE, KOJieOaTebHOE ABIKEHHE (3aTyXarolue
U BBIHYXKJCHHBIE KoJeOaHMs), Pe30HAHC, BOJHOBOE IBM)KEHHE, OTPaKEHHE 3BYKa, MPSIMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPaKCHUE WU IPEIIOMIICHUE CBETAa, IIOJHOE BHYTPEHHEE OTPaXEHUE CBETA,
pas3inoxeHue Oeroro cBeTa B CIEKTP M CIOXEHHME CHEKTpalbHBIX I[BETOB, IHCIEPCUs CBeTa,
€CTEeCTBEHHAsl PaIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHUATOrO CIEKTpa U3Iy4YeHUs ) 110 ONMUCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOIIMX JaHHOE (PU3UYECKOE SIBICHHE;
o pacrio3HaBaTh NMPOSBICHUE U3YYEHHBIX (U3NYECKUX SIBICHUI B OKpyXaroleMmM Mupe (B TOM
qucie GU3NUEcKue sIBICHUS B IPUPOAe: MPWINBKI U OTIIMBBI, ABWKEeHHE Tu1aHeT COTHEYHON CUCTEMBI,
pPEaKTUBHOE JIBWKEHUE JKHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH, 3EMIIETPSICEHHE,
celficMUYecKre BOJIHBI, I[yHAaMH, X0, I[BE€Ta TeJ, ONTUYECKUE SBJICHHS B MPHUPOJE, OHOJIOTHYECKOe



JIEWCTBUE  BUAMMOTO, YABTPA(pHUOJIETOBOTO M  PEHTTEHOBCKOTO  M3IIyYEHHH, €CTECTBEHHBIN
panMOaKTUBHBIM (OH, KOCMHUYECKHE JIy4d, PaJMOAKTHBHOE H3JIy4YE€HHE NPUPOTHBIX MHHEPAJIOB,
JEeWCTBUE PaIMOAKTUBHBIX U3JIYYE€HUI HA OPraHU3M YeJIOBEKa), IPH 3TOM IEPEBOIUTH MPAKTHUECKYIO
3aauy B y4eOHYIO, BBLICIATH CYIIECTBEHHBIEC CBOWCTBA (MIPU3HAKH) (PU3UUECKUX SBICHHIA;

J ONMCBHIBATH HM3yYCHHBIE CBOICTBA Tel W (U3MUYECKHE SBICHHS, HCHOJIB3Yysd (U3NUECKUE
BEIMYUHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JBIKEHHH, YCKOPEHHE,
nepeMeIieHue, myTh, YIJIoBas CKOPOCThb, CHJIa TPEHHS, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE
cBOOOTHOTO Ta/IEHUs, BEC Tella, UMITYJIbC TeJa, UMITYJIbC CHJIBI, MEXaHHUYECKasi paboTa U MOIHOCTH,
MOTEHIMAJbHASL DHEPrusl Tella, TMOJHATOTO HaJ TOBEPXHOCTHIO 3E€MJIM, IMOTEHIHAJbHAs HEPTUs
CKaTOW TPYKUHBI, KUHETUYECKas HSHEprus, IOJHAas MeXaHW4ecKas HHEpPrus, MEepHoJ U YacToTa
Koie0aHWi, JUIMHA BOJHBI, T'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
MPEJIOMJICHUSI CPENbl), TPH ONMCAHWH TPABHIIBHO TPAKTOBATh (DMU3UYECKUH CMBICT HCIOIB3yEeMBIX
BEJIMYUH, O0003HAUYEHUS W EIUHHIBI (U3NYECKUX BEIMYUH, HAXOAHUTH (POPMYIBI, CBS3BIBAIOIINE
TaHHYIO (PU3WYECKYI0 BEJIWYMHY C JPYTMMH BEIWYMHAMH, CTPOUTHh TpadUKd HM3yYEHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

J XapaKTepu30BaTh CBOMCTBA Tell, (MU3WYECKHE SIBICHUS M TPOIECCHI, HCHOJB3ys 3aKOH
COXpaHEHHs DHEPrHH, 3aKOH BCEMHPHOTO TATOTCHHWS, NPUHIMIT CYMEPIO3UIUN CHJI, TPUHIUT
oTHOcHTENbHOCTH ['amuiesi, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHUS MMITYJbCa, 3aKOHBI OTPAKEHHS U
MPEJIOMJICHUSI CBETa, 3aKOHBI COXPAaHEHHs 3apsiIOBOTO M MAaCCOBOTO YHUCEN IPH SACPHBIX PEaKIIHSIX,
IIPH ATOM JIaBaTh CJIOBECHYIO ()OPMYITHPOBKY 3aKOHA ¥ 3alMCHIBATH €T0 MaTEMAaTHIECKOE BEIPAKCHHUE,
o OOBSICHATh (hPU3MYECKHE TPOIECCHl M CBOMCTBA TeNl, B TOM YHCJIE M B KOHTEKCTE CHUTYalui
MPAKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh IMPHUYUHHO-CIICACTBEHHBIC CBSI3H, CTPOHTH
o0BsicHeHUE U3 2—3 JIOTUYECKUX IIAroB C OTMOPOH Ha 2—3 W3YYEHHBIX CBOMCTBA (PH3MUECKUX SBIICHHH,
(GU3NYECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemaTh pacuéTHbIE 3a/1a4M (ONMUPAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHUN ), UCTIOJIb3Ys 3aKOHBI
1 (GopMyIbl, CBSI3bIBAIONINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a7auM 3alUChIBATh
KpaTKoe yCJIOBHE, BBIABIATh HEJOCTAIOIINE WM U30BITOUHBIE JaHHBIE, BBIOUPATh 3aKOHBI U (POPMYIIHI,
HEoOXOAUMBIE Ul pEIIEHUs, MPOBOAUTh PACUYETHl M OLEHMBATH PEATUCTUYHOCTH IOJy4YEHHOTO
3Ha4eHUs (PU3NYECKON BETUUNHBI;

o pacrio3HaBaTh IPOOJIEMbI, KOTOpPbIE MOXKHO PEIINTh MPU MOMOIIM (U3HYECKHX METOJIOB,
UCIOJb3ysl OINUCAaHME MCCIEJOBAHUSA, BBIIENATH IMPOBEpPAEMOE IPEANOJOKEHUE, OLICHUBATh
IIPAaBUIIBLHOCTH MOPsAKA IPOBEAECHUS UCCIIENO0BAaHUs, eIaTh BbIBOJbI, HHTEPIPETUPOBATH PE3YIbTAThI
HaOJI0IEHUH U OTIBITOB;

o IIPOBOJIUTH OIBITHl MO HAOMIOAECHUIO (U3NYECKUX SABJICHUM WM (U3MYECKUX CBOMCTB Tel
(u3ydeHue BToporo 3akoHa HploTOHa, 3aKOHA COXpaHEHUs SHEPIuy, 3aBUCUMOCTh IIepuojia KojaeOaHui
IPY)KUHHOTO MasiTHUKA OT MAaccChl Tpy3a U KECTKOCTU NPYXUHBI U HE3aBHCUMOCTh OT aMILIUTY.IbI
MaJbIX KoJIeOaHUH, NPSAMOJIMHEHHOE paclpOoCTpaHEeHHUE CBETa, Pas3IoKeHHe Oeloro cBera B CIEKTD,
U3yuyeHHE CBOWCTB H300paKeHHsI B IUIOCKOM 3€pKaje M CBOWCTB H300paKeHMs IpenMeTa B
coOuparorielt TuH3e, HaOIIOeHUE CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3IY4YEHUS): CAMOCTOSATEIBHO
coOMpaTh YCTAaHOBKY U3 H30BITOUHOrOo Habopa 0OOpYAOBaHUS, OIMUCHIBATH XOJ OIBITA M €ro
pe3yibTaThl, (GOPMYIUPOBATH BBIBOIbI;

J MIPOBOJIUTH NMPH HEOOXOAMMOCTH CEpUI0 NPSAMBIX M3MEPEHMH, ONpenesnsis CpeiHee 3HaueHHue
u3MepsieMoil BennunHsl (pokycHOE paccTosiHME coOuparoleil TMH3bI), 000CHOBBIBAaTH BBIOOP criocoba
U3MEepEeHus (M3MEPUTEIBHOTO MpHO0pPa);

J MIPOBOJIUTH MCCIIEOBAHNE 3aBUCHUMOCTEH (PM3NYECKUX BEIUYMH C MCIOJB30BAaHMEM MPSMBIX
U3MEpEeHU (3aBUCUMOCTh IMyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JBIKEHMM O€3 HadalbHOMN
CKOpOCTH, TNepHoAa KoleOaHWH MaTeMaTHYecKOro MasTHMKAa OT JUIMHBl HUTH, 3aBUCUMOCTH yIJa
OTpaKEHHMs] CBeTa OT YyIJIa MaJeHUs W yIJla MpeJoMJIeHHs OT Yrjia MaJeHus): IUIaHuPOBaTh
HCCIIe/IOBaHUE, CaMOCTOSTENILHO COOMpPATh YCTAHOBKY, (DMKCHUPOBATh pe3yJbTaThl IOJIY4YEHHOMH



3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUJAE TAaONMIl U TpauKOB, AETaTh BBIBOJBI MO pe3yIbTaTaM
UCCIIEI0OBAHUS;

J MPOBOJIUTh KOCBEHHBIE WM3MEPEHUs (PU3MUECKUX BENUYMH (CPEIHSsI CKOPOCTh M YCKOpEHHE
TeJla TIPU PABHOYCKOPEHHOM JIBIKEHUH, YCKOPEHHE CBOOOJHOTO MajeHUs, >KECTKOCTh NPYKHUHBI,
KOA(QQUIMEHT TpPEHUs CKOJIbKCHHUS, MeXaHHueckas paboTa M MOIIHOCTb, YacToTa M TIEPHOJ
KoJIeOaHUH MaTeMaTHYECKOTO M MPYKMHHOTO MAasTHUKOB, ONTHYECKAas CHja COOMpAIOIeH JIMH3BI,
panuMoaKTUBHBIA (POH): IIAHUPOBATH HM3MEPEHHs, COOMpATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh M3MEPEHUs, CIEAys MPEUIOKEHHON HWHCTPYKIUH, BBIYMCIATH 3HAYCHHWE BEIMYUHBI U
aHAJTM3UPOBATH MOJTyYCHHBIE PE3YIBTATHI C YIETOM 3aJaHHOH IMTOTPEITHOCTH H3MEPEHUN;

J cOOIIOIaTh MpaBHJIa TEXHUKU OE30MTaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000pYI0BAHUEM;

J pa3nuyaTth OCHOBHBIE MPHU3HAKH HM3YyYCHHBIX (PH3MUECKUX MOJENei: MaTepuallbHas TOYKa,
abCOIOTHO TBEPIOE TEJO, TOYEUHBIM HMCTOYHUK CBETA, JIyd, TOHKas JIMH3a, IJaHETapHas MOJElb
aToMa, HyKJIOHHAsI MOJIENIb aTOMHOTO S/1pa;

J XapaKTepU30BaTh MPUHIIMIEI JCHCTBHUS M3YyYCHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTIOPOH HA WX OMHCAaHUS (B TOM YHCIE: CHHIOMETp, JaTYUKH MOJIOKEHHS, PACCTOSHUS U YCKOPEHUS,
pakera, 9XO0JIOT, OYKH, MEPUCKOM, (oToammapar, ONTHYECKHE CBETOBOBI, CIIEKTPOCKOI, IO3UMETD,
kamepa BwibcoHa), MCHONB3ys 3HAHUS O CBOMCTBaX (DU3MYECKUX SBJICHHUH M HEOOXOIUMBIE
¢bu3nveckrne 3aKOHOMEPHOCTH;

o WCTIONb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKA W3YYEHHBIX TEXHHYECKUX YCTPOICTB,
WU3MEPHUTENBHBIX MPHOOPOB M TEXHOJOTHUECKHX IPOIECCOB IMPH PEIICHUH Y4eOHO-TIPAaKTHIECKUX
3aJ1a4, ONTHYECKHUE CXEMBI JIJIsl IOCTPOEHUsI N300pakeHUH B IUIOCKOM 3€pKajie U coOMparolei JINH3E;
o MPHUBOANTH MPUMEPH! (HAXOIUTh MHPOPMALIUIO O MPUMEPax) MPAKTHIECKOTO MCTIOIh30BAHHUS
(bu3NYecKnX 3HAHWA B MOBCEIHEBHOW JKU3HU JUIsi oOecredeHHus] Oe30MacHOCTH TpU OOpamieHuH C
npubopaMM M TEXHUYECKUMHU YCTPOICTBAMH, COXpaHEHHs 310pOBbS M COOJIOAECHUS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH CpeIe;

o OCYILIECTBIIATh MOMCK MHpOpManuu (pusnueckoro coaepxkanus B VIHTepHETE, CaMOCTOATENBHO
bopMynupys IOMCKOBBIM 3allpoc, HAaXOAWTh IYTH ONPEAETICHHUS JOCTOBEPHOCTH IOJYy4EHHOMN
nH(GOpMaLUY HAa OCHOBE UMEIOLIUXCSI 3HAHUN U JONOJHUTEIbHBIX HICTOYHUKOB,;

o UCIOJb30BaTh IPU BBINOJHEHUH YYEOHBIX 3aJaHMH HAy4YHO-IONYJSPHYIO JIUTEpaTypy
(GU3MYeCKOro coaep)kaHusi, CIpaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BiaaeTh NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa30oBaHus HHPOPMALMHU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;

o CO3/1aBaTh COOCTBEHHBbIE MHUCBMEHHBIE M YCTHBIE COOOLICHMS Ha OCHOBE HH(pOpMalUU U3
HECKOJIbBKUX UCTOYHHUKOB (PU3NYECKOTO COAEPIKAHMS, TyOJIMYHO IPEACTaBIATh PE3YJIbTaThl IPOEKTHON
WIN UCCIIeI0BATEIbCKON I€ATENbHOCTH, IPU 3TOM I'PAaMOTHO HMCIIOJIb30BaTh W3yYCHHbIN MOHSITUNHBIN
afnmapar M3y4yaeMoro pasjena (U3UMKd M CONPOBOXKIATh BBICTYIUIEHHE Mpe3eHTauuedl ¢ y4éToMm
0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KoauuecTBO yacon DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
Koutpoasubie | JlaGopaTopHble (uudpossbie)
n/n MPOrpamMmmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIe
pecypchl
Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAKOIIEr0 MUpa
bubmmoreka [{OK
1.1 0} - 2
H3HKa - HayKa O npHpose https://m.edso00.ru/7f416194
1.2 dusznueckre BEINIYNHEI 2 1 bubmmorexa [OK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BetliecTsa https://m.edso0o.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubmuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIISCTBA 2 Bubmorexa OK
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHIICCKOT ABHACHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14
33 Crna. Bt can https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHus: TBEPIbIMU 3 bubnuoreka [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Alapaierue xKiKoCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(epHOe AaBeHie 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 bubmuorexa [JOK
' B HUX TeEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 PaoTa 1 moutsocTs 3 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5
POCTBIE MEXAHUIMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPT sl 4 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbIe
Ne n/m P Kourpoabusie | JlaGopaTopubie (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUSI
. bubnuoreka [JOK
11 C 7
TPOCHHE M CROHCTEA BEeCTa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 3
CIVIOBHIC MPOTCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 bubnuoreka [IOK
' 1 WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN IEKTPUUYECKUN TOK 20 1 6 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 bubmmorera [JOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro mno pazneny 37
PesepBHOe Bpems 3 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 9



https://m.edsoo.ru/7f4181ce
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9 KUIIACC

KoanyecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBanue pa3aejoB U TeM nudpoBbIe
Ne n/n P Kourpoasusie | JlaGopaTopubie (upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. Mexanndeckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OTACAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumoeiicTue e 20 1 2 bubmaorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 2
AKOHBL COXpAHCHUA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3nen 2. Mexann4uecKue K0J1e0aHUA U BOJHEI
2.1 Mexanuueckue KojieOaHus 7 2 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me e .3 8 1
XAHHHCCKHE BOIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 15

Pa3nen 3. DiieKTPOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

31 DIIEKTPOMAarHuTHOE MOJe U 6 bubnunoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBEI€E SIBJEHUS



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

bubmuoreka [JOK
4.1 111
3aKOMbI PACTIPOCTPAREHHS CBETa 0 https://m.edso0.ru/7f41ada6
bubmmoreka [{OK
4.2 1
JIuH3bl U onrTHYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bu6moreka [IOK
A 4 4
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7
AACPHEIC peaiiiin https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTopuTE 1bHO-00001IaK0 1M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Utoro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 11
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
N KoanyecTBO 4acoB 1 DJIeKTPOHHBbIE
° ara
Tema ypoka Kontpo Jla6opa undposbie Ipumeuanue
n/n HU3y4YeHUS
Bcero JIbHbIE TOPHBbIE o0pa3oBaTtejibHbIE
padoThI padoThI pecypchl
BBonubiii unctpykrax no Th. bubnuoreka [JOK
1 @dusnka — Hayka 0 npupoje. SBnenus 1 https://m.edsoo.ru/ff09f72a
TIPUPOJIBI.
dOusnvecKue SBICHUS: MEXaHUYECKHE , bu6moreka [IOK
2 TETUIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/ff09f72a
CBETOBHIE ,3BYKOBEHIC.
3 duznyeckue BEIMINHBI U UX 1 h B.I//I/6HH§TeKa }]}8;72
n3mepenue. Gusnueckre npuOOpHI. tps://m.edsoo.ru a
4 [TorpenHocTh U3MEpEHUI. 1 bubnuoreka [IOK
MexyHapoHas CUCTEMA €IUHUII. https://m.edsoo.ru/ff09f72a
Merto1b1 HaydHOTO bu6moreka [IOK
no3Hanus. Onucanue GU3NUECKUX https://m.edsoo.ru/ff09f72a
SIBJIEHUM C IIOMOILLIO MOJIEJIEH.
5 EcrecTBeHHO-Hay4YHBIN METO/T 1
Mo3HaHus: HabII0eHNEe, TOCTaHOBKA
HAyYHOTO BOIIPOCA, BBIIBIKEHUE
rUNnoTe3, 00bsICHEHUE HAOII01aeMOTO
SIBJICHUSL.
JlaGopaTopHas pabora Nel
6 «OrnpeneneHue EeHbI AJICHUS IIKAIbI 1 1 Eubmorexa TOK
https://m.edsoo.ru/ff09fe0a
HM3MEPHUTENHHOTO TPUOOpay.
Crpoenue BemiectBa. OMBITHI,
7 JIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE 1 bubnmoreka [JOK

BCIICCTBA. AToMEBI 1 MOJICKYJIbI U UX
Pa3sMEpPHhI.

https://m.edsoo.ru/ff09fe0a
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Jlaboparopnas pabota Ne2 «Orerka

bubnuoreka [IOK

8 HaMeTpa aToMa METOJIOM psiioB ( ¢
A p FIOM DAAIOB ( https://m.edsoo.ru/ff0a013e
MCI0JIb30BaHUEM (oTorpadun)y.

JIBm>xenue yacTtuil Bemiectsa. CBsi3b
CKOPOCTH JIBIKEHHSI YACTHII C

9 TeMIiieparypoil. bpoyHosckoe bubnuorexa [JOK
JBUKEHUE, TUPPY3HsL. https://m.edsoo.ru/ff0a013e
B3anMoelicTBIE YacTHIl BEIECTBA:

MIPUTSDKEHUE U OTTAJIKUBAHUE.
ArperatHble COCTOSIHUSI BEIIECTBA!
rasoB, )KHJAKOCTEU U TBEPABIX

10 (xpucTanyeckux) Ten. B3aumMocBsi3b bubnuoreka [IOK
MEX/1y CBOMCTBAMM BEILIECTB B PA3HBIX https://m.edsoo.ru/ff0a0378
arperaTHbIX COCTOSIHUSX U UX aTOMHO-

MOJIEKYJIIPHBIM CTPOCHHEM.

11 Oco00EHHOCTH arperaTHbIX COCTOSTHUI bubnuoreka [IOK
BOJIBI. https://m.edsoo.ru/ff0a0378

1 11\)/[eX3HI/I‘IeCKOC IBYDKEHUE. Bu6morexa LIOK

aBHOMEPHOC M HEPAaBHOMEPHOE
p p p https://m.edsoo.ru/ff0a05c6
JIBMDKCHUE.
Ckopoctb. EquHUIIBI CKOPOCTH.

13 CpenHsis CKOPOCTb IPH bubnuoreka [JOK
HEPaBHOMEPHOM JIBH>KCHUH. https://m.edsoo.ru/ff0a079c
Yckopenue.

14 p bubmuoreka [JOK

acyeT IYTH U BPEMCHU JIBHIKCHUS.
yr p a https://m.edsoo.ru/ff0a0ae4
WHueprus. 3akoH HHEPITUH.

15 B3aumonelicTBue Tei, Kak IpuyruHa bu6mmoreka [JOK
W3MEHEHUS CKOPOCTH JIBUKEHUE TEJL. https://m.edsoo.ru/ff0a0c10
Macca — Mepa HHEPTHOCTH Tell.

16 IInmoTHOCTH BemiecTBa. Pacyer Macchl u bu6mmoreka [JOK

00beMa Tejla Mo €ro IIOTHOCTH.

https://m.edsoo.ru/ff0a0fee
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Jlaboparopuas pabota Ne3

17 «OrpeziesnieHre WIOTHOCTH TBEPIOTO
TEeaay.
18 Pemrenne 3amau mo reme «I110THOCTE bubnuorexa [JOK
BEIIECTBAY. https://m.edsoo.ru/ff0al23c
Cuiia KaK xapakTEpUCTHUKA
19 B3aHMO)IefIC”Il")BHﬂ Tpen Cuna ynpyroctu bubmorexa LOK
) ’ https://m.edsoo.ru/ff0a0fee
3axoH ['yka.
JlabopaTtopHnast pabotaNe4 «M3yuenue
20 3aBUCUMOCTH PACTSHKCHUS bubnuotexa [JOK
(medopmanmn) Mpy>KUHBI OT https://m.edsoo.ru/ff0al1778
MIPUJIOKEHHOMN CUIIBDY.
bu6mmoreka [IOK
21
SIBnenne taroreHusa. Cria TSHKECTH. https://m.eds00.ru/ff0a1502
- CB;[3LPMe>Kz[y CHIJION TSKECTH U éf[accon Bu6iuorexa LIOK
Tena. Pemenne 3ama4d mo teme «Cuna https://m.edsoo.ru/ff0al778
TSDKECTHY.
23 Cuna TsDKeCTH Ha APYruX IUTaHeTax. bu6moreka [IOK
DU3NYECKUE XAPAKTEPUCTUKH TIJIAHET. https://m.edsoo.ru/ff0a1502
24 " bu6mmoreka [IOK
3MEpeHUe CHIL. JIMHaMOMETP. https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK
25 .
Bec tena. Hesecomocrs https://m.edsoo.ru/ff0al778
26 CJ‘IO)IEGHI/IC I[BYX PCI/IJI, Hal'{paBJ'IeHHBIX o Bu6anorexa LIOK
OMHOM HPAMOHU. T ABHOACHCTBYIOMAA https://m.edsoo.ru/ff0ala70
CHII.
27 Pemenue 3agad mo teMe
«PaBHOIEMCTBYIOIIAS CUII».
8 Cuna TpeHus u e€ Buapl. TpeHue B bu6mmoreka [JOK

IpUpOAC U TCXHUKCE.

https://m.edsoo.ru/ff0alb9c
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Jlaboparopuas paboTtaNe5. «M3yuenue

bubmuoreka [IOK

29 3aBUCHUMOCTH CUJIbI TPEHUS CKOJIBKEHUS
OT CWJIBI JIaBJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COTNIPHUKACAIOIIUXCS TTOBEPXHOCTEN».

30 Pemenue 3agau Ha onpeneneHue bubnuorexa [JOK
PaBHOJEHCTBYIOIIEH CUJIBI. https://m.edsoo.ru/ff0ala70
Pemenne 3amau o reme «Bec Tena.

31 I'paduueckoe nzobpaxenue cuiu. Cubl. bubmmorexa LIOK
PaBHOIHCTBYIOIIAs CHID) https://m.edsoo.ru/ff0alde0
Kontponbnas padota Nel o teme:

32 «Mexaanueckoe aBmkeHne. Macca,
mIoTHOCTh. Bec tena. ['paduueckoe
n3o0pakeHue ct. Criib.

33 JlaBnenue. CriocoObl yMEHbIIEHUS U bubnuoreka [IOK
YBEIUYECHUS JABICHUS. https://m.edsoo.ru/ff0a20a6

34 JlaBiieHue ra3za. 3aBUCUMOCTD JIaBIICHUS bu6moreka [IOK
rasza oT o0bEma, TemMIepaTypbl https://m.edsoo.ru/ff0a2376

- [Tepenaua naBneHus TBeg,HBIMI/IHTeJ'IaMI/I, Bu6morexa LIOK
YKUJIKOCTSIMU U razamu. 3akoH [lackais.

HHIe[BMaTquCKHe MALHLL https://m.edsoo.ru/ff0a25b0
JlaBiieHME B )KUJIKOCTH U Ta3e,

36 BBI3BAHHOE IENCTBUEM CHJIBI TSDKECTH. bubmorexa IIOK
3aBUCUMOCTD JaBJICHUSA KUIKOCTU OT https://m.edsoo.ru/ff0a2718
riyOuHbl. ['uapaBnudeckuii napamokc.

37 Pemenue 3ama4d no teme «/laBieHue B bu6mmoreka [JOK
JKUJIKOCTH U raze. 3axoH Ilackamsa». https://m.edsoo.ru/ff0a2826

38 Coo6 bubmuoreka [JOK

OODIIAIOTIHECH COCYIEL https://m.edsoo.ru/ff0a2970

39 | I'uapaBaMYeCKuii Tipecc. bubmorexa HOK

https://m.edsoo.ru/ff0a3136

40 ManomMmertpel. [IopIiIHEBOM KUIKOCTHBIN bubnuorexa LIOK
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Hacoc. https://m.edsoo.ru/ff0a2fc4
a1 ATMocdepa 3eMiin ¥ IPUIHHBI €€ bubanorexa LIOK
CYILIECTBOBAHUS. https://m.edsoo.ru/ff0a2da8
bu6mmoreka [{OK
42
Bec Bozmyxa. ATMocdepHOe JaBiIeHNUE. https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro JaBieHHUs. bubnuorexka [JOK
Omneit Toppuuerniu. https://m.edsoo.ru/ff0a2fc4
44 Bbapomertp-anepoun. AtmochepHoe bubnuoreka [JOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX. https://m.edsoo.ru/ff0a2fc4
45 Pemenne 3agau o teme " bu6mmoreka [IOK
AtmocdepHoe naBneHue". https://m.edsoo.ru/ff0a2da8
48 JlelicTBUE KUJKOCTH U ra3e; Ha Bu6miorexa [JOK
ISEJI;I;)Y)KGHHoe B HIX TEII0. ApXMMEL0Ba https://m.edsoo.ru/ff0a3276
47 Pemrenue 3a7a4 1o TeMe « ApXHMeIoBa bubmorexa IIOK
CUJIay. https://m.edsoo.ru/ff0a33fc
JlabopaTtopnas pabota Ne6
48 «OmnpeaeneHne BITAIKABAIOIIECH CHIIbI, bu6moreka [IOK
JIEUCTBYIONIEH HA TEJIO, IOTPYKEHHOE B https://m.edsoo.ru/ff0a3514
KHUJIKOCTBY.
JlabopaTtopnas pabota No7
49 «HccaenoBanue 3aBUCHMOCTH Beca Tella bu6mmoreka [IOK
B BOJIE OT 00bEeMa MOTPYKEHHOM YacTH https://m.edsoo.ru/ff0a3a96
Tema».
50 I bubmuoreka [JOK
JTABAHHC TEI. https://m.edsoo.ru/ff0a3a96
bu6mmoreka [JOK
51
Bosnyxonnasanue. https://m.edsoo.ru/ff0a3a96
57 Pemenue 3agau no teme: «llnaBanue bubmuoreka [JOK

cynoB. Bo3nyxonnaBanue. /laBnenue

https://m.edsoo.ru/ff0a3654
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TBCPABIX TCII, )KI/I,ZIKOCTGI\/JI U ra3oB)».

53 M 5 bubmuoreka [IOK
CXAHITHECKAT paboTa. https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK

54 MorHoCTh. EqMHHUIBI MOIITHOCTH. https://m.edsoo.ru/ff0a3f82

55 [Ipomexyrounas arrectanus. Mitorosas
KOHTpOJIbHAsI paboTa.

56 | [IpocTbie MexaHu3Mbl. Phrar. ] E_H6HH0TeKa Lf[fOKf
PaBHOBecue cuit Ha peryare. itps://m.eds00.1u/ft0a3i82
KonTponsnas pabora Ne2 o teme

S7 «JlaBnenne TBEPABIX TEI, KHUAKOCTEN U
ra3oB»

[IpuMeHeHne npaBuiia paBHOBECHS bubnuoreka [IOK

58 | peiuara x 610Ky. MOMEHT CHIIBI. https://m.edsoo.ru/ff0a3fg82

«30JI0TO€ IPABUIIO MEXAHUKI.
Pbruaru B TexHuke, ObITY U IPUPO/IE.
JlabopaTtopnas pabota Ne§ bubnuoreka [JOK

59 o
«MccnenoBanue ycaoBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyaray.

Pemenne 3agau 1mo Teme «Y cI0BHUS bubnuorexa [JOK

60
paBHOBECHS pblUaray. https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aercTeus

61 MexaHusma. Jlaboparopnas paborta Ne9 bubnuoreka [JOK
«3mepenue KIIJ] nakinoHHOM https://m.edsoo.ru/ff0a48a6
TJTIOCKOCTH.

62 Pemenue 3agau mo reme "Pabora, bubmuoreka [JOK
MoIHocTh, KIT". https://m.edsoo.ru/ff0a4c48

63 Mexannueckas 3Heprus. Kunernueckas bubnuorexa [IOK
Y IOTEHIMAJIbHAsI YJHEPTUH. https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHHUsI MEXaHUYECKOU bubnmoreka [JOK
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JHEPIHUH. https://m.edsoo.ru/ff0a4360
65 Pemenue 3aga4 Ha NpUMEHEHUE TTPABUIT 1 bubnuorexa [JOK
paBHOBecHs pblyara u Ha pacuetr KIT/I. https://m.edsoo.ru/ff0a4360
KonTpoabnas padora Ne3 no teme
66 1
«PaboTa 1 MOIIHOCTh. DHEPTHSI.
67 Pemenue 3agau mo remam Kypcea 7 1 bubnuoreka [JOK
KJIacca. https://m.edsoo.ru/ff0adee6
68 [ToBTOpUTENBHO-00001IAIOIINI YPOK 11O 1 bubnuoreka [JOK
Kypcy 7 Kiacca. https://m.edsoo.ru/ff0a4ffe
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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8 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara H@poBbIe IIpumeuyanue
Tema ypoxa KouTtpo JlaGopa A uudp
n/n Bcero JbHBIC TOPHBIE H3yYCHUSA oﬁpasonaTeﬂbele
padoThI padoTsI pecypchl
BBoanslii nHCTpYyKTaxX no Th.

. OcHoBHBIE MOJIOKEHU MOJIEKYIAPHO- . BuGnuorexa [IOK
KHHETHYECKON TEOPUU U UX OTIBITHHIC https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS. Macca u pazmep
ATOMOB ¥ MOJICKYIL.

2 Moaenu TBEpAOTO, )KUAKOTO U 1 bubnuorexa [JOK
ra3o00pa3HOro COCTOSIHUI BEIIECTBA. https://m.edsoo.ru/ff0a5256
OObscHeHue CBOMCTB TBEPIOTO,

3 YKUJIKOTO U Ta3000pa3HOTO COCTOSTHUI bubnuorexa [JOK

o 1
BEILIECTBA HA OCHOBE MOJIOKEHUI https://m.edsoo.ru/ff0a540e
MOJIEKYJISIPHO-KHHETHYECKON TEOPHH.
4 K 1 bu6moreka [IOK
e Tena.
PHCTAILIMECKUE 0 aMOpdHEIE Te/a https://m.edsoo.ru/ff0a5256

5 CMauMBaHKeE U KaUIUIIPHOCT. 1 bubmorexa IIOK
[ToBepXHOCTHOE HATSKEHHUE. https://m.edsoo.ru/ff0a5800

" Temnepatypa. CBs3b TEMIIEpaTyphl CO . Bu6uorexa LIOK
CKOPOCTBIO TCIIOBOTO ABIKCHIA https://m.edsoo.ru/ff0a5530
YaCTHIL.

7 - 1 bubmuoreka [JOK

CTTOBOC PACTIMPEHUC H CHATHE. https://m.edsoo.ru/ff0a5a26

6 Buyrpennsis sueprusi. ?HOCO6H . . Bu6uorexa LIOK
VSMCHCHHA BHYTPCHHCH SHEPTHI: https://m.edsoo.ru/ff0a5c60
TeIUIonepeiaya v CoOBepIIeHNE pabOTHI.

9 Buisl Terumonepeiaumn: 1 bubmoreka LIOK
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TEIJIONPOBOJHOCTb, KOHBEKIIHS,
W3JIy4YCHHE.

https://m.edsoo.ru/ff0a5c60

[IpakTHueckoe UCIIOIb30BAHNE
TEMIOBEIX CBONCTB BCIICCTB U

bu6mmoreka [IOK

10
MAaTEPHUAJOB B LIEJIAX https://m.edsoo.ru/ff0a6412
9HEprocOEpeIKCHUSI.
11 KonmuecTBo TeruioThl. Y aeapHas bubmorexa LIOK
TEIJI0EMKOCTh BEIIIECTRA. https://m.edsoo.ru/ff0a65c0
12 VYpaBHeHHE TEIUIOBOTO OaliaHca. bubnuotexa [JOK
TemooOMeH U TEMI0BOE paBHOBECHE. https://m.edsoo.ru/ff0a6976
13 PacnéeT KOJIMYECTBA TCIUIOTHI, Bu6morexa LIOK
HEOOXOUMOTO JJII HarpeBaHus Teja 1 https://m.edsoo.ru/ff0a7088
BBIJISISIEMOTO UM TIPH OXJIAXKICHUH.
JlabopaTtopHnas pabota Nel
14 «MccnenoBanue SBJICHUS TEIIOOOMEHA bu6mmoreka [IOK
MPY CMENIMBAHUU XOJIOJHOM U TOpAYEeH https://m.edsoo.ru/ff0a6a98
BOJIBI».
5 Pemenne iitz[aq o teMme: «KomuuecTso Bu6morexa LIOK
. Yne
TCILIOTBL Y ACTBHAA TCIIOCMKOCTE https://m.edsoo.ru/ff0a7088
BCIIICCTBAY.
16 Hg6opaTopHa;I pabora N%Z Bu6uorexa LIOK
« (9IS (5] (&
TIPEACIICHHIE YACILHOH https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIICCTBAY.
17 DHeprus ToIMBa. Y aeiabHas TemioTa bubmuoreka [JOK
CropaHwusl. https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue u OTBGpI[CBifII/Ie Bu6anorexa LIOK
KPUCTAIUTMHCCKUX T Y 1e/IbHad https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIABJICHUS.
19 Pemenue 3agau no teMe: «Y aenbHas bu6mmoreka [JOK
TEIUIOTA ILUIABJICHUS. https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanue 1 KOHIECHCAIIHSL. bu6mmoreka [JOK
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Hcnapenue.

https://m.edsoo.ru/ff0a740c

Kunienne. Y nenpHas Temiora
apooOpa3oBaHuUs U KOHJICHCAIIHH.

bu6mmoreka [IOK

21
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EpPHOTO JTABICHHUS.

Bnaxxnocts Boznyxa. JlabopaTopHas Bu6mmoreka [IOK

22 padota Ne3 «OP DeACIIeHIe https://m.edsoo.ru/ff0a7628
OTHOCHUTEIILHON BIAKHOCTU BO3IyXa».

23 Pemenue 3a1au Ha onpeeeHue bubmmorexa IIOK
BJIAKHOCTH BO3/1yXa. https://m.edsoo.ru/ff0a86ae
[TpuHIMIBE PaOOTHI TETIOBBIX Bu6morexa LIOK

24 Asurareneif. [aposas Typouna. https://m.edsoo.ru/ff0a86ae
JIBurarens BHYTPEHHErO CTOPAHMSL. " '

KII[ TermoBoro nuratens. TenaoBeie Bubmiorexa [IOK

25 ABMTATCII U 3AIIATA OKPYKAIOMCH https://m.edsoo.ru/ff0a7c7c
cpenpl. — .

26 3aKOH COXpaHEeHHUsI U MPeBpalleHUs bubnuoreka [IOK
SHEPIruU B TEIJIOBBIX MPOLECCAX. https://m.edsoo.ru/ff0a86ae
Pemenue 3agau no teme «TemnoBsie Bu6morexa LIOK

27 ABjIeHNs. M3MeHenne arperaTupix https://m.edsoo.ru/f0a83f2
COCTOSIHMU BEIIIECTBa». — .
Kontponbras padorta Nel o teme Bu6morexa LIOK

28 «Tennosele sABieHus. M3sMeHeHne httos://m.edsoo.ru/ff0ag6ae
arperaTHbIX COCTOSIHUI BEIIECTBAY. — )
DnexTtpusanus Ten. J[Ba poga

29 I)J'IeKT]fI/I‘IeCKI/IX 3ap;III[[0B.p bubmiorexa [IOK

. https://m.edsoo.ru/ff0a86ae
BsaumoeiicTBue 3apsKeHHBIX Tell.
DnexTpu3aius Tel HHAYKIUEH U mpu

30 pHsatt AYKI P bubmuoreka [JOK
cOmpUKOCHOBeHUU. [IpoBOAHUKY 1 https://m.edsoo.ru/ff0ag6ae
JIUDJIEKTPUKHU. T '

31 3akon KymoHa. DieKTpryecKoe ToJie. bubmoreka LIOK
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https://m.edsoo.ru/ff0a87e4

HanpsikeHHOCTD 3JEKTPUUYECKOro HOJIS.

32 I bu6mmoreka [IOK
DUHIII CYTIEpHOSHILR https://m.edsoo.ru/ff0a8a0a
AIIEKTPUICCKHX TIOJICH.
23 I;OCI/ITeJm aneliTqueCKgx 3apsJIOB. BuGmmotexa LIOK
HICMCITTApHBIH SapAil. TAPOCHHe https://m.edsoo.ru/ff0a8a0a
aToma.
34 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO bubnuoreka [IOK
3apsja. https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1a4 Ha MpUMEHEHHE bubmmorexa IIOK
CBOWCTB 2JIEKTPUYECKUX 3aPsI0B. https://m.edsoo.ru/ff0a90cc
% DIEeKTpUYECKUN TI;)IK, YCIIOBUS €T0 Bu6mnorexa 1[OK
CYIICCTROBAHIA, YICTORHIIH https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA.
37 DneKkTpruyecKas 1enb U €€ COCTaBHbBIC bu6moreka [IOK
YacTH. https://m.edsoo.ru/ff0a96b2
38 . bu6moreka [IOK
JIecTBUS SIIEKTPUUECKOTO TOKA. . httos://m.edsoo.ru/Ff0a96b2
39 DIEeKTPUYECKUMA TOK B METaJLIaX, bubnuorexa [JOK
JKAJIKOCTSIX U razax. https://m.edsoo.ru/ff0a9838
40 Jinﬂah Toka. Jlaboparopnas pabora Bu6muorexa I[OK
(]
- SMCI?,CHHC 4 perypozatue https://m.edsoo.ru/ff0a9838
CHJIBI TOKa'".
DNEeKTpUUYECKOE HAMPSIKEHHE.
a1 Bonbt™merp. JIabopatopHast padota Ne5 bubnuorexa [IOK
«3MepeHune u peryiupoBaHue https://m.edsoo.ru/ff0a8bd6
HaMPSDKSHUSD).
42 ConpoTHuBieHNE TPOBOTHUKA. bu6mmoreka [JOK
YIenpHO€ CONPOTUBIICHUE BEILIECTBA. https://m.edsoo.ru/ff0a%e14
43 | Jlaboparopuas pabota Ne6 Bub6nuoreka [OK
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«3aBHCUMOCTD QJICKTPUYICCKOTO
COIIPOTUBJICHU ITPOBOAHUKA OT €TO
JJIMHBI, IJI0MAaar nNornepeYHoro
CCUCHUSA U MaTCpHaIa).

https://m.edsoo.ru/ff0aa738

3aBUCHMOCTh CUJIBEI TOKA OT

44 3 0 bu6mmoreka [IOK
HATPAKCHIA SAKOH LIMa JUL yHacTia https://m.edsoo.ru/ff0aa738
LIEITH.

45 Pemrenne 3amau mo reme: «3akon OMa bubnuoreka [IOK
JUISL y4acTKa LEnn». https://m.edsoo.ru/ff0aa44a

46 [MocnenoBarenbHOE U MapaICIbHOES bub6mmnoreka IIOK
COEJIMHEHUS TPOBOJHUKOB. https://m.edsoo.ru/ff0aa04e
JlabopaTtopHnas pabota No7 «IIpoBepka

47 IIPaBUJIA CIIOKEHWS HAIPSHKCHUN TTPH bubmuorexa [IOK
MOCJIEIOBATEIbHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aa04e
PE3UCTOPOBY.

48 P;II_HCHI/IG 3a7a4 I10 TEME : Bu6morexa LIOK
«ITocnenoBaTenbHOE U MapaIeTbHOE https://m.edsoo.ru/ff0aaas8
COCTMHEHHE MPOBOIHUKOBY.

JlaGopaTtopnas padora Ne§ «IIpoBepka

49 MpaBuJiIa I CHJIBI TOKA MPH bu6moreka [IOK
MapajieIbHOM COCIMHEHUHN https://m.edsoo.ru/ff0aadle
PE3UCTOPOBY.

50 Io’emeHHe 3a/1a4 Ha MPUMEHEHHUE 3aKOHA Bu6uorexa LIOK

Ma JULA pasiiHOro COCAMHCHMIA https://m.edsoo.ru/ff0aaf8a
MTPOBOTHUKOB.

51 PaboTa 1 MOIIIHOCTB AJIEKTPUYECKOTO bu6mmoreka [JOK
ToKa. 3akoH JIxxoynsa-Jlenua. https://m.edsoo.ru/ff0ab124
JIaGoparopHas pabota Ne9

- «Omnpenenenue padOTHI Bu6uoreka LIOK

ANIEKTPUYECKOTO TOKA, UAYIIETO Yepes3
pesucrop. OnpeneneHne MOIHOCTH
AIIEKTPUYECKOTO TOKA, BBIJICIIIEMON Ha

https://m.edsoo.ru/ff0ab3e0
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pe3ucTopey.

DJEeKTpUYECKUE LIETH U MOTPeOnTenn

bubnunoreka IHOK
53 SIIEKTPHYECKON DHEPTUH B OBITY. 1
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
Pemenne 3agay no teme

54 «DJIEKTpUUECKHE 3aps/ibl. 3apsyKEHHbIE bubnuorexa [JOK
Tella U UX B3aUMOJECUCTBHA. https://m.edsoo.ru/ff0ab660
[TOoCTOSIHHBIN SIIEKTPUUYECKHIT TOK.

KonTponsnas pabora Ne2 no teme

55 «DNeKTpUUECcKUe 3aps/ibl. 3apsyKEHHbIE bubnuoreka [IOK
TeJla U UX B3aNMOJCHCTBHS. https://m.edsoo.ru/ff0ac3d0
ITOoCTOSIHHBIN SIIEKTPUUYECKHIT TOK.

ITocTOSsHHBIE MAarHUTEL, X Bu6mnorexa 1[OK
56 B3auMoeictaue. M3ydyenune moiei
A YT https://m.edsoo.ru/ff0acOba
IIOCTOSIHHBIX MarHUTOB

57 Maruutsoe noze. OnsIT DpcTena. bubnuoreka [IOK

MarauTHO€ 1oJie SIEKTPUIECKOTO TOKA. https://m.edsoo.ru/ff0abd2c
MarsuTHO€ 1MoJjie KaTyIKH C TOKOM.

58 JlelicTBE MarHUTHOTO TTOJIST HA bu6mmoreka [IOK
MPOBOJIHUK C TOKOM. [Ipumenenne https://m.edsoo.ru/ff0abea8
AJICKTPOMArHUTOB B TEXHUKE.

59 MarauTtHOE noJjie 3eMJIN U €T0 bubnnorexa [IOK
3HaYEHHUE UId )KU3HU Ha 3eMIie. https://m.edsoo.ru/ff0acdc6

60 [Ipomexyrounas arrectauus. Mtorosas
KOHTpOJIbHAs paboTa.

61 OnbiThl Dapajes. SABneHue bu6mmoreka [JOK
3NEKTPOMArHUTHOM MHIYKIUU. https://m.edsoo.ru/ff0acld2
DNEeKTpOABUTATENb OCTOSTHHOTO TOKA.

62 Hcnonp3oBanue >1MeKTpoABUTATENCH B bu6mmoreka [JOK

TEXHUUYECKUX YCTPONCTBAxX U Ha
TpPaHCIOPTE.

https://m.edsoo.ru/ff0ac74a
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63

IIpaBuiio Jlenna.

bubmuoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

64

OnekrporeHeparop. CrocoOsl
TTOJTYYCHUS DIIEKTPUICCKOM SHEPTHUH.
DJEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX
HCTOYHHUKAX SHCPIrHUHU.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

65

Pemenue 3amad mo reMme
"JJIeKTpUUECKHE U MarHUTHBIC
SIBJIEHUS".

66

Kontponsnas padora Ne 3 no teme
((BJ'IGKTPI/I'-IGCKI/IG 1 MarouTHBIC
SIBJICHHUS .

67

Pemenue 3agau no remam Kypcea 8
KJiacca.

bu6moreka [IOK
https://m.edsoo.ru/ff0ach14

68

[ToBTOpHUTENBHO-0000IIAIONTHI YPOK TIO
Kypcy 8 kiacca.

bu6moreka [IOK
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68
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9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara H@poBbIe IIpumeuanue
Tema ypoxa KouTtpo JlaGopa A uugp p
n/n Bcero JBbHBIE TOPHBIE H3yYCHUSA oﬁpasonaTeﬂbele
padoTbI padoTsI pecypchl
BBoanslit uactpykTax mo Th.
1 Mex:HI/IIIeCKoelj)I}E,}I:/DKCHI/IC 1 bubumorexa LIOK
' https://m.edsoo.ru/ff0ad474

MarepuasibHasi TOYKa.

) Cucrema orcueta. OTHOCUTEIBHOCTh 1 bubmoreka [IOK
MEXaHUYECKOT'0 JIBUKECHUS. https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE psIMONIMHEHOE 1 bubnuoreka [JOK
JIBHOKEHUE. https://m.edsoo.ru/ff0ad19a
H -

4 | awmxenrie. Cpeaa 1 wrronentias ) BuGmnorexa LIOK
A - el https://m.edsoo.ru/ff0ad19a
CKOPOCTb.

5 [IpssmonrHeNHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBIDKEHHUE. Y CKOPEHUE. https://m.edsoo.ru/ff0ad8d4

6 | pusmoyeropemoro morenin pagme | 1 Bu6mnorexa LIOK
P yerop A P https://m.edsoo.ru/ff0ad8d4
CKOPOCTH.

JlabopaTtopHas pabora Nel

7 «OmnpeneneHnue yCKOpeHus Teia mpu 1 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM JIB>KEHHH 10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TJIOCKOCTH.

8 CBoboanoe manenue Teia. OnbIThI 1 bubmuoreka [{OK
lanunes. https://m.edsoo.ru/ff0adb18
PaBHOMEpHOE NBUMXKEHUE TTO

9 okpyxHocTu. [Iepnon u yacrora 1 bubnuorexa [IOK

oOpamienus. JIuneiHas u yriaosas
CKOPOCTH.

https://m.edsoo.ru/ff0ael76
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bubmuoreka [IOK

10 Hentpoctpemntensroe yekopenue, https://m.edsoo.ru/ff0ael76
1 IIepseiit 3akoH HeroToHa. Bexrop bubnuorexa [JOK
CHUJIBL. https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubnuorexa [JOK
PaBHozelicTByIOIAsA CHIIA. https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuoreka [IOK
Cynepno3unust CHi. https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMEHEHUE bubnuotexa [JOK
3ak0HOB HprOTOHA. https://m.edsoo.ru/ff0aeb6c
bu6moreka [IOK
15
Cuna ynpyrocru. 3axon I'yka. https://m.edsoo.ru/ffO0aeca2
Pemenne 3agau mo teme «Cuma bu6moreka [IOK
16
YIOPYTOCTH. https://m.edsoo.ru/ff0aeca2
JlabopaTtopnast pabota No2 bubnuoreka [IOK
17
«OnpeneneHue KeCTKOCTH MPYKUHBI. https://m.edsoo.ru/ff0aee28
18 | cxommentn,ciuta rpemn noon Butimiotexa LIOK
’ p https://m.edsoo.ru/ff0af738
Jpyrye BUJbl TPEHHUSL.
19 Pemenne 3agau o teme «Cuna bubnuorexa [JOK
TPEHUS. https://m.edsoo.ru/ff0afa26
JIab 6ota Ne3
20 «Oanggz?;gglljljg Ega(%glnuneHTa TpEHHs bubmrorexa IJOK
https://m.edsoo.ru/ff0af8be
CKOJIb)KEHUSD.
1| Foee e o Bumores LOK
' YHpyr ’ https://m.edsoo.ru/ff0afb8e
TPEHUSIY.
22| arotennn, Yexopemne croBomnors Bu6miorera LIOK
’ P 8 https://m.edsoo.ru/ff0af044
MaJCHHUS.
23 Ypok-koHpepeHus «/BuxeHne el bubnunoreka [JOK

BOKPYI' I'PaBUTAITMOHHOI'O NCHTPA

https://m.edsoo.ru/ff0af044
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(Conneunas cucrema). ['aiakTHKW.

Pemrenne 3agau mo reme «Cuna

bu6mmoreka [IOK

24
AACCTI M 3AKOH BCEMUPHOTO https://m.edsoo.ru/ff0af5f8
TSATOTCHHUS.

o5 [IepBas kocMu4ecKast CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpysku. https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuabHON TOUKHU.

26 AOcomoTHO TBEpIOE Teno. PaBHOBecHe bubnuotexa [JOK
TBEPJIOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaleHusl.

bubmoreka [IOK

27
MowmeHnT cunsl. LlenTp TsxecTu. https://m.edsoo.ru/ff0afe36

g Pemenue 3agau mo reme «KMoMeHT bu6moreka [IOK
cunbl. LleHTp TsRECTHY. https://m.edsoo.ru/ff0b02b4
Pemenue 3agau no reme

29 <<ML;IX;IHHI/I‘ICCII[<OIICI;B;>KI\ZHI/IG bubunorexa LIOK

. ’ https://m.edsoo.ru/ff0b0408
BsauMonelicTBue TEI.
Kontponbnas padota Nel o teme
30 «MexaHuueckoe JBUKEHHUE.
BsaumonelicTBue Tem.
| b e My oo S B 10K
P yiped. Py https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMO/ICHCTBHE.

32 Pemenue 3aga4 no reme «3akoH bubmuoreka [JOK
COXpaHEHUsI UMITYJIbCA. https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepenius «PeaktuBHOE bubnuoreka [JOK
JBU)KEHUE B IPUPOJE U TEXHUKE. https://m.edsoo.ru/ff0cld7a

bu6mmoreka [JOK

34
Mexannyeckasi paboTa ¥ MOIIIHOCTb. https://m.edsoo.ru/f0b0as4

35 PabGoTta cunbl TSDKECTH, CHITBI bu6mmoreka [JOK

YIIPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/ffO0b0db8
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JIaboparopHas padota Ne4

36 «OrmnpeneneHue padOTHI CUIIbI TPCHHUS bubnuorexa [JOK
IIPY PABHOMEPHOM JIBUYKEHUU TeJa 10 https://m.edsoo.ru/ff0b06ec
TOPU30HTAIBHOW MIOBEPXHOCTH.
CBs13b SHEpruu U paboThI.
[TorenumanpHas 3HEPTHUSL.
[TorenumansHas 3HEprUs TENA, bubnuotexa [JOK
37
MOJTHSATOTO HAaJl TOBEPXHOCTHIO 3€MJIH. https://m.edsoo.ru/ff0b06ec
[ToreHumanbHast SHEPTUS CHKATOMN
TIPYKUHBI.
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KUHETUYECKON SHEPIUHU. https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SYHEPTUH B bubnuorexa [JOK
MEXaHUKeE. https://m.edsoo.ru/ffOb0c32
40 JlabopaTtopnast pabota No5 «3yuenue bubnuorexa [JOK
3aKOHA COXPaHEHUS SHEPT UMY, https://m.edsoo.ru/ffOb12fe
KonebarenbHoe ABMKEHUE U €TO
41 | xapakrepuctuku. [lepuon, gactoTa, BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0b1858
aMIUIUTY/Ia.
42 3aTyxaromuye KojeOaHusl. bubnuoreka [JOK
Brinyxaennsie kosnebanus. Pe3onanc. https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil U Npy>KUHHbBINA bubnuoreka [JOK
MasTHUKHU. https://m.edsoo.ru/ff0b20f0
Ypok-uccienoBanue «3aBUCUMOCTD
. bubmuoreka [JOK
44
nepuo/a KojebaHui OT KECTKOCTH https://m.edsoo.ru/fob197a
MIPYKUHBI U MACChI TPy3a».
45 IIpeBpaiienue 3HEprud Tpu bubnuoreka [JOK
MEXaHUYECKUX KOJICOaHUSIX https://m.edsoo.ru/ff0b20f0
JIaGoparopHas pabota Ne6
46 «OnpeieeHre YacToThl ¥ IIEPUOIA BH6J.IHOTeKa HOK
. https://m.edsoo.ru/ffOblaec
KoJieOaHUN MPYKMHHOTO MasiTHUKa.
47 JIabopatopHas pabota Ne7 «IIpoBepka bubnuorexa [IOK
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HE3aBUCUMOCTH NIEPU01a KOJIeOaHU
rpy3a, IOJBEUIEHHOTO K HUTH, OT MacChl

rpy3ay.

https://m.edsoo.ru/ff0b197a

MexaHnu4deckue BOJIHBI. J[JIMHA BOJTHBI
CKOpOCTb €ro

bu6mmoreka [{OK

48 i
pacnpoctpanerms. CroiCTBa https://m.edsoo.ru/ff0b21fe
MeXaHU4eCKuX BOJH. [IpogonpHbIe 1
TIOTIEPEYHBIE BOJTHBI.
Ypok-koH(pepe «MexaHunyeckne
49 BOIJ)'IHI:)II; f}?éprz)lolﬁl?:ne C)e(ﬁzﬁ;qelzine bubumorexa LIOK
) https://m.edsoo.ru/ff0b21fe
BOJIHBIY.
50 3Byk. PacnipocTpaHeHnue u oTpakeHue bubnuorexa [JOK
3BYKA. https://m.edsoo.ru/ffOb21fe
Ypoxk- Ha6
1 | oo o Bumorea 10K
YK https://m.edsoo.ru/ff0b21fe
4acTOTBD.
52 I'pomMKOCTB 3ByKa M BBICOTA TOHA. bubnuoreka [IOK
AKYCTUYECKHI PE30HAHC. https://m.edsoo.ru/ff0b21fe
VYpok-koH(bepeHus «YIbTpa3ByK U bubnuoreka [JOK
53
nH(Pa3BYK B MIPUPOJIEC U TEXHUKEY. https://m.edsoo.ru/ff0b23ca
o | e s oo s Bumorea 10K
p ’ https://m.edsoo.ru/ff0b25f0
Y BOJIHBDY.
KonTtponsnas padora Ne2 no teme
95 «3aKOHBI cOXpaHeHHsI. MexaHu4ecKue
KoJieOaHusl U BOJIHBDY.
56 DNEeKTPOMarHuTHOE TOJIe. bubnuoreka [JOK
DJIEKTPOMArHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa AIIEKTPOMATHUTHBIX BOJTH bubmiorexa [JOK
' https://m.edsoo.ru/ff0b21fe
58 Ypok-koHpepenmus «Illkana bubmuoreka [JOK

QJICKTPOMAT'HUTHBIX BOJIH.

https://m.edsoo.ru/ff0b2fe6
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Hcnonp30Banue 3J€KTPOMarHUTHBIX
BOJIH JUIsl COTOBOM CBSI3W».

Ypok-uccnenopanue «M3ydenue

bu6mmoreka [IOK

59 CBOWMCTB DJICKTpOMA OJTH C
BOHCTE S/ICKTPOMATHHTHBIX BOJIH https://m.edsoo.ru/ff0b2c6c
MTOMOIIIHI0 MOOMIJIBHOTO TeNe(hOoHa.
Pemrenue 3aga4 Ha onpenecHue
60 YaCTOTHI U )1JI1IHHH BHeII()T HOMarHI/ITHOI?I Bubmiorexa [TOK
p https://m.edsoo.ru/ff0b2c6¢c
BOJIHBL.
DIJIeKTpOMAarduTHas IPUPOIA CBETA.
61 Cko OETL cBeTa BOJ'HfOBI:)Ié[ CBOMCTBa Bubmorexa [IOK
p ) https://m.edsoo.ru/ff0b31d0
CBeTa.
Hctounuku ceta. JlyueBast Moienn
62 ceera. [IpsmonmneitHoe bubnuoreka [JOK
pacnpocTpaHeHUE CBETA. 3aTMEHUS https://m.edso0.ru/ff0b3658
Connua u JIyHsl.
3aK0H OTPaKEHUS CBETA. 3epKaja.
63 PemeHHeZaz[aq Ha I I/IMGHGEI/Ie 3aKOHA bubunorexa LIOK
p https://m.edsoo.ru/ff0b38c4
OTPaKCHHUS CBETA.
64 [Ipenomiienne cBera. 3akoH bubnuoreka [JOK
MPETOMJICHHUSI CBETA. https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpPEHHEE OTPAKEHUE CBETA.
65 chonw%ggge HOJ‘IHOFI()) BHYTPEHHETO bubmorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaKCHHUS B ONITUYECKUX CBETOBOAX.
JlaboparopHas pabota Ne8
«HccnenoBanue 3aBUCUMOCTH yIjIa
66 i} eJIOMf[IeHI/I;I CBETOBOTO JTy4a }(I)FT na bubanorexa LIOK
P i yr https://m.edsoo.ru/ff0b3c5c
MaJeHUs Ha TPAHULE «BO3TyX-
CTEKIIONY.
VYpoxk-xkoupepenius «Mcmons3oBanne
67 HOI?'IHOFO Bg) , e:Hero OTPaKCHUS: bubmiorexa HOK
yIp p ’ https://m.edsoo.ru/ff0b3c5c
CBETOBOJIBI, ONITHKOBOJOKOHHAS CBI3bY.
68 Jlunazer. OnTHdeckas CHUIIa JIMH3HI. bu6mmoreka [JOK
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[Toctpoenue n300pa>keHMit B JIMH3AX.

bubnuoreka [IOK

69
XO0J JIydel B JINH3E. https://m.edsoo.ru/ff0b444a
Jlaboparopuas padota Ne9
70 «Omnpenenenne GOKYCHOTO pacCTOSHHS bubnuorexa [JOK
1 ONTUYECKOM CUJIbI coOMparoren https://m.edsoo.ru/ff0b4206
JIUH3EI.
Ypoxk-koupepenius «OnrTuueckue
71 JIMH30BBIE TPUOOpEI. OnTHYeckas bubnuotexa [JOK
cuctemMa (horoanmnapara, MUKpPOCKOIIa U https://m.edsoo.ru/ff0cOa7e
TEJIECKOTIay.
72 ['ma3 xak onruyeckas cuctema. 3peHue. BH6J_IH0TeKa HOK
https://m.edsoo.ru/ff0b4684
| s dlperrs . BuGorea 101
PYK ! p ’ https://m.edsoo.ru/ff0b4684
COXPAHUTD 3PEHUE.
Pa3noxxenue 6enoro cBeTa B CIIEKTP.
74 OmnswiTel HetoToHa. CliOKEHNE bubnuorexa [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa.
JlabopaTtopnas padota NelO «OnbIThl
0 Pa3IO’KEHUIO OEJIOro CBETa B CIIEKTP
bu6mmoreka [IOK
75
1 BOCHPUATHIO UBCTA HPC/IMCTOB TP https://m.edsoo.ru/ff0c0e2a
WX HaOJIOJICHUHU Yepe3 LIBETOBbIC
(OUIBTPBI.
«BomHOBBIE CBOICTBA CBETA:
76 JUCIIEpCHs, MHTEpPEPEHLIUS U BH6J.IHOTeKa LOK
https://m.edsoo.ru/ff0b4684
TUGPaKIUS.
77 OmnsiTel Pesepdopaa u mranerapHast bubnuoreka [JOK
MOJEJb aToMa. https://m.edsoo.ru/ff0c12a8
78 [Mocrynatet Bopa. Moaens atoma bopa. bubmorexa LIOK

https://m.edsoo.ru/ff0b4684
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I/ICHyCKaHI/Ie " NOTJIONICHUE CBCTA

< bubmuoreka [IOK
;
9 aromoM. KBanTtebl. JIuHeituateie https://m.edsoo. ru/ffocl44c
CIEKTPHI.
80 Jlaboparopuas padota Nel 1 bubmmoreka [JOK
«HabmogeHne cieKTpoB NCIYCKAHHS. https://m.edsoo.ru/ff0c1550
81 PanroakTuBHOCTE 1 €€ BUIBI bubmorexa [JOK
] https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro siapa. Hykionnas bubnuotexa [JOK
MO/JIEITb. https://m.edsoo.ru/ff0c18ac
83 PangnoakTuBHBIE TTpEBpaILICHUS. bu6mmoreka [IOK
M3oTomnsl. https://m.edsoo.ru/ff0clald
84 Pemenue 3agau mo teme: bu6moreka [IOK
«PaoaKTUBHBIE TPEBPALLICHUSD. https://m.edsoo.ru/ff0clb4a
85 Hepro monypacnama bubnuotexa [JOK
' https://m.edsoo.ru/ffOclbda
o | apoondepanus i B LOK
ya PHPOJIE, MCMLIHC, https://m.edsoo.ru/ff0c2126
TEXHUKE.
87 (f)ieﬂll{{zllipg{egzuf H(;B3OaFIE)OEBI\I/IaCCOBOFO bubmrorexa IIOK
P P https://m.edsoo.ru/ff0c1c58
YyHUCed.
38 DHeprus CBs3U aTOMHBIX sifep. CBs3b bubnuoreka [JOK
MAacCChl M DHEPTUH. https://m.edsoo.ru/ff0cld7a
39 Pemenue 3agau no reme «Snepueie bubnunoreka [JOK
peaKum». https://m.edsoo.ru/ffOcld7a
90 Peakiuu cuHTE3a M IETIEHUS AA€Ep. bubmuoreka [JOK
Wctounuku sHeprun CosiHIA U 3BE3I. https://m.edsoo.ru/ff0c1e88
91 [IpomexyTouHas aTTecTarusl.
HroroBas koHTposbHAs paboTa.
- A
Ypok KOH(bepteI_[I/I}I «SAnepuas Bu6morexa [IOK
92 sHepreTuka. J{elcTBus painoakTUBHBIX

I/I3J1y‘{eHI/Iﬁ Ha JXUBBIC OPIraHU3MED).

https://m.edsoo.ru/ffOcld7a
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Pemenue 3amay mo reme

93 «IJNIEKTPOMArHUTHOE TIOJIE. 1 bubnuorexa [JOK
JIEKTPOMAarHUTHBIE BOJIHBL. KBAaHTOBEBIE ttps://m.edsoo.ru/ff0c223e
C) P K https://m.ed /ff0c223
SIBJICHUSD).
KonTtposneHas padota Ne3 mo treme
94 «DJIEKTPOMAarHUTHOE IOJIE. 1
DNEeKTPOMAarHUTHEIE BOJHBL. KBaHTOBBIC
SIBJICHUSD).
05 [ToBTOpUTENBHO-00001IIAtOIINI TTO 1 bubnuoreka [IOK
Teme «B3auMoiericTBrue Tem. https://m.edsoo.ru/ff0c245a
96 [ToBTOpUTENBHO — 0000LIAIOIIHI YPOK 1 bubnuoreka [JOK
110 TeMme «TemioBbIie MPoNEecCh». https://m.edsoo.ru/ff0c2572
97 [ToBTOpUTENBHO-00001IAOINN YPOK 1 bubnuoreka [JOK
o Teme «KIIJ[ TennoBeIX ABUTATEICH). https://m.edsoo.ru/ff0c2a22
08 [ToBTOpUTENBHO — 0000OIIAIOIINI YPOK 1 bubnuoreka [JOK
1o teme «KII/] anexTpoycTaHOBOKY. https://m.edsoo.ru/ff0c2b30
99 [ToBTOpHUTENBHO — 00OOMIAIOIINIA YPOK 1 bubnuorexa [JOK
1o TeMe «CBETOBBIC SIBJICHUS. https://m.edsoo.ru/ff0c2c52
[ToBTOpHUTENBHO — 00OOMIAIOIINIA YPOK
100 | no Teme «3akoHBI COXpaHEHHS B 1 bubmrorexa IJOK
https://m.edsoo.ru/ff0c2d6a
MEXaHUKE.
101 [ToBTOpHUTENHHO — 00OOIIAIOIIHNIA YPOK 1 bubnuorexa [JOK
1o Teme «KoyieOaHus 1 BOJHBIY. https://m.edsoo.ru/ff0c2e82
102 [ToBTOpUTENBEHO — 0000IIAIOITHNIT YPOK 1 bubnunoreka [JOK
1o Kypey 9 kiacca. https://m.edsoo.ru/ff0c3044
OBIIEE KOJIMYECTBO YACOB I10 102 11

I[TPOTPAMME
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI OCHOBHOI'O

7 KJIACC

OBHIEI'O OBPA3OBAHUA

Kona
NpoBepsaeMo
ro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHbIC PE3YJIbTAaThbl 0OCBOCHUA OCHOBHOM
06Pa3OBaTeJ1BHOI71 nmporpaMMbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pa3nuyaTh SIBJICHHS 1O OIMCAHUIO MX XApAKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIHNX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacrno3HaBaTh IMPOSBIEHUE W3YYEHHBIX (U3UYECKUX SIBJICHHUI B OKpYXarolliem
MHpE, B TOM uucie (U3HUecKue SIBJICHHSI B MPUPOJE, IPU ATOM IEPEBOAUTH
MPAKTUYECKYI0 3aJadyy B Yy4eOHYIO, BBIIEISATH CYIIECTBEHHbIE CBOWCTBA
(npu3HaKyM) pU3NUECKUX SIBICHUM

1.4

OTMCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (DU3MUYECKUE SBIICHUS, HCIOJIB3YS
(¢u3HYecKue BEMYWHBI, TIPH ONKMCAHWW TPABWIHLHO TPAKTOBATH (HU3HUSCKUI
CMBICJT HCHOJBb3yEeMBIX BEJIWYHH, WX OO0O3HAYCHHS W CIUHHIBI (PU3MUYECKUX
BEJIMYUH, HAXOJUTH (OPMYJIBI, CBS3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEITHUUHY C
JIPYTUMH  BEIIMYMHAMH, CTPOUTh TpapuKH  HM3YyYCHHBIX  3aBUCHUMOCTEH
(bMBUYECKUX BEIMYNH

1.5

XapaKTepU30BaTh CBOWCTBA TeJl, (PU3UUECKHE SBJICHHSI U MPOIECCHI, UCIOJIb3YS
W3Y4YECHHBIE 3aKOHBI, MPU 3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA H
3aMMChIBATh €r0 MAaTEMAaTUYECKOE BHIPAYKEHUE

1.6

OOBSACHATh (PU3UUECKHE SBJICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHCJE U B
KOHTEKCTE CHUTyalluil MPaKkTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHWE W3 1 — 2 JOTrHYecKux
maroB ¢ omopod Ha 1 — 2 H3y4EeHHBIX CBOWCTBA (DU3UUYCCKUX SBICHUH,
(bu3MYECKUX 3aKOHA MM 3aKOHOMEPHOCTHU

1.7

pemiath pacuy€THble 3a1aud B 1 — 2 NEHCTBUS, UCHOJB3YS 3aKOHBI U (OPMYIIBL,
CBs3BbIBAIOIINE (PU3UYECKUE BEIUYMHBI: Ha OCHOBE aHalHM3a YCIOBHUS 33Jayu
3aMMCchIBaTh KPATKOE YCIOBHE, MOJCTABIATh (U3NUECKUE BEIUYMHBI B (POPMYIIBI
U TPOBOAWTH PACUYETHI, HAXOAWUTH CIPABOYHBIC JaHHBIE, HEOOXOAUMBIC IS
pellleHus 3ajay, OIEHUBATh PEATUCTHUYHOCTh IMOJY4EHHOU (U3NYECKOU
BEJIMYMHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIM (HPU3NIECKUX
METOJIOB, B ONMCAHUM HCCIEAOBAHUS BBIACIATH MPOBEPSIEMOE IPEIIOJIOKEHNE
(runoresy), pazauyaTb U MHTEPIPETUPOBATH MOJYYEHHBIH pe3yabTaT, HaXOIUTh
OLIMOKHM B XOJI€ OTBITA, JIENATh BHIBOBI 110 €r0 Pe3yJbTaTaM

1.9

IPOBOJUTH OMNBITHl MO HAOIIOACHUIO (PU3MUECKUX SBICHUM WM (U3NUECKUX
CBOMCTB Ten: (opMyaupoBaTh NpOBEpsEMble IMPEAINOJIONKEHUs, COOHpaTh
YCTAHOBKY W3 TPEAJIOKEHHOTO OOOpYyJOBaHUS, 3alUCBHIBATh XOJ ONbITA U
(hopMynMpOBaTh BBIBOIbI




1.10

BBITIOJIHATh MPSMbIE M3MEPEHHS C HMCHOJIb30BAHUEM AHAJOTOBBIX U HU(PPOBBIX
npuOOpPOB, 3aMKUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM 33AaHHOW aOCOIIOTHOMN
IIOI'PEIIHOCTH U3MEPEHUN

1.11

MPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHONH (DU3NYECKON BEIUYMHBI OT
JAPYro¥ ¢ MCIOJB30BAHUEM IPSMBIX U3MEPEHMH, Y4aCTBOBATH B IUIAHWUPOBAHUU
y4eOHOro UCCle0BaHUs, COOUPATh YCTAHOBKY M BBIIOJHATh U3MEPEHUS, CIEAYS
IPEUIOKEHHOMY IIJIaHy, (PMKCUPOBATh PE3YJIbTAThl MOJTYYEHHOM 3aBUCUMOCTU
(GU3NYEeCKUX BEIMYMH B BHJE TNPEIIOKCHHBIX TaOMUI] W TpaduKOB, AEIaTh
BBIBO/IBI 10 PE3yJIbTaTaM HUCCIEA0BAHUS

1.12

OPOBOJAUTH  KOCBEHHbIE  M3MEPEHHUsS]  (PU3NYECKMX  BEIUYMH,  CIEAYys
MPENIOKEHHON  MHCTPYKIMM: TpPH  BBINOJHEHUM U3MEpEeHUl  coOuparb
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIIATh 3HAYEHUE NCKOMOM BEITMYHMHBI

1.13

coOnroAaTh MpaBuUiia TEXHUKH OE30MacHOCTH MHpU paboTe ¢ J1abopaTOPHBIM
000py/TOBaHHEM

1.14

yKa3blBaTh MPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOWCTB,
XapaKTepU30BaTh MPUHIUIBI ACUCTBUS W3YUYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C TMOMOIIBIO HMX ONHCAHMs, HCIONb3ysd 3HAHUS O CBONCTBaX
(bu3nuecKuXx sBICHUN U HE0OXoAuMble GU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJUTE MPUMEPHI (HAXOAUTH WHGOPMALUIO O MPUMEPAX) MPAKTHYECKOTO
WCIOJIb30BaHUS (PU3MYECKUX 3HAHUN B MOBCETHEBHOM JKHU3HM JUISI 0OecrieyeHHst
0€30MacHOCTH MpH 00palleHuy C MPUOOPAMHU U TEXHUYECKUMHU YCTPOWCTBAMU,
COXPAaHEHHUS 3JI0POBBS U COOJIIOJIEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpY»Kalolleu cpee

1.16

OCYILIECTBIISITh OTOOpP HCTOYHHMKOB HHpopMmanuu B ceTu HVHTepHeT B
COOTBETCTBUU C 33JaHHBIM TOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIMXCS
3HAaHUM W TMYTEM CPaBHEHHUS Pa3IMYHBIX MCTOYHHUKOB BBIIENATH MH(OPMALUIO,
KOTOpas BJISIETCS] MPOTUBOPEUYUBOMN MIJIM MOKET ObITh HETOCTOBEPHOM

1.17

UCIIOJIb30BAaTh TPU BBINOJHEHUH YYEOHBIX 3aJaHUi HAyYHOMOIYJISPHYIO
auTepaTypy (PU3HUECKOTO COJEp KaHUs, CIPAaBOYHbIE MAaTE€PHAJIbI, PECYPCHI CETU
Wurepner, BnaneTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, IMPeoOpa3oBaHUS
uH(bOpPMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

co37aBaTh COOCTBEHHbIE KpAaTKHE MUCbMEHHBIE U YCTHBIE COOOILEHUSI HA OCHOBE
2 — 3 uctoyHukoB HHGOpMaUUU (PU3MUECKOTO COJEp)KaHUs, B TOM YHCIE
nyOJIMYHO JIeNaTh KpaTKHe COOOIIEHUS O pe3ylbTaTax MPOEKTOB MU YueOHBIX
UCCIICJIOBaHHM, MpPU 3TOM TPaMOTHO HCHOJIb30BaTh HM3YyYCHHBIH MOHATUHHBIN
anmnapar Kypca GU3MKH, COPOBOXKIATh BBICTYIUICHHE MPE3CHTAINEH

1.19

IIpU  BBIIIOJIHCHHHU y‘le6HBIX IIPOCKTOB H I/ICCJ'ICI[OBaHI/Iﬁ pacupeacisiTb
00s3aHHOCTH B rpymnme B COOTBETCTBHUU C ITOCTABJICHHBIMHU 3aladuaMU, CJIICAUTD 3a
BBIINIOJIHCHUECM ILJIaHA HeﬁCTBHﬁ, aCKBATHO OLCHHUBATH COOCTBEHHBIHI BKJIaJ B
ACATCIIbBHOCTD T'pyHIlbl, BBICTPANBATH KOMMYHUKATHUBHOC BBaHMOHCﬁCTBHe,
YUYUTBIBAsI MHCHHUC OKPYKAOIIUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs




1.1

HCIIOJIB30BAaTh INOHATHA

1.2

pasiiniaTth SABJICHHUA II0 OMHMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIbITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘-IGCKOC SBJICHHC

1.3

pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (U3NYECKHUX SBICHUN B OKPYXKArOIIEM
MHUpE, B TOM 4ucie (pU3HYecKue SIBJICHUS B MPUPOJE, NPU 3TOM IMEPEBOAUTH
IPAKTHUUECKYIO0 3a7ady B YueOHYI0, BBLAEIATh CYLIECTBEHHBIE CBOICTBA
(mpu3Hakn) PpU3MUECKUX SIBICHUHN

1.4

OTIMCHIBATh W3YYCHHBIC CBOWCTBA Tel W (PU3WUYECKHUE SIBICHHS, HCIIOIB3Ys
(u3HyYecKre BEIMYUHBI, MPU ONMUCAHUM TPABWILHO TPAKTOBATH (DU3MUCCKUN
CMBICTT HWCIOJB3YeMBIX BEJIMYMH, OOO3HAYCHHSI M CIWHUIBI (PUINICCKUX
BEJIUYHH, HAXOUTh (OPMYJIBI, CBA3BIBAIOIINE TaHHYIO (PU3HUYECKYIO BEITUIMHY
C JpYTMMH BEIUYHHAMH, CTPOUTh TpaduKd H3YYCHHBIX 3aBUCUMOCTEH
(bUBUYECKUX BEJIMUNH

1.5

XapaKTEepPU30BaTh CBOMCTBA TN, (PU3NUYECKUE SBJICHUS U TIPOIIECCHI, UCTIOIB3YS
W3y4YEHHBIE 3aKOHBI, TP ATOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA
3aMUCBHIBATh €T0 MATEMAaTUYECKOE BEIPAKCHHE

1.6

O0O0BSACHATH (PU3MUECKHE MPOIIECCHl U CBOMCTBA TEJl, B TOM YHCJE U B KOHTEKCTE
CUTYyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATh MPUYUHHO-
CIIEICTBEHHBIE CBS3HM, CTPOUTH OOBsICHEHME W3 | — 2 JOTMYECKHX IIaroB C
nomoipio 1 — 2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBIECHUH, (U3NYECKUX
3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

pemaTth pacuéTHble 3a1a4u B 2 — 3 EHCTBHS, UCIIOJB3Ys 3aKOHBI U (DOPMYIIBI,
CBs3bIBalOIIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHaju3a YCIIOBUS 3aJadu
3aMMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HENOCTATOK NAHHBIX JUIS PELIECHUS
3a/1aud, BBIOMpATh 3aKOHBI U (OPMYIIBI, HEOOXOIWMBIE Il €€ pEeIICHHS,
MPOBOJUTH pacu€Thl W CpPAaBHUBATh TIOJYYEHHOE 3HaueHHE (HU3UUECKOM
BEJIMYMHBI C U3BECTHBIMU JTaHHBIMU

1.8

pacCiio3HaBaTb HpO6J'IeMI)I, KOTOPBIC MOKHO PCHIUTH ITPU IIOMOIIHU (1)I/I3I/I‘ICCKI/IX
MCTOAO0B, MCIIOJIB3Yysd OIIMCAHUC HCCICAO0BAHHA, BBIACIATE JIIPOBEPIACMOC
IMPEAIIOJIO0XKEHHUE, OLCHNBATb MMpaBUJIbHOCTDH InopsaKa ITPOBEACHUA
HCCJIICO0BaHUs, ACJIaTh BbIBO/AbI

1.9

IPOBOAUTH OMBITHI MO0 HAOMIOACHUIO (DU3MYECKUX SBJICHUM WM (PU3NUECKUX
CBOMCTB Tei: (OpMyIUpOBaTh IMPOBEPSEMbIE MPEANOIOKEHUS, COoOUpaTh
YCTaHOBKY U3 IMPEAJIOKEHHOT0 OO0OpYyIOBaHMs, OMUCHIBATH XOJI OMbITa H
(hopMynUpOBaTh BHIBOIBI

1.10

BBITIOJIHATE IMPAMBIC U3MEPCHUA C HCIIOJIb30BAHHUCM aHAJIOI'OBBLIX HpI/I60pOB u
JaTYUKOB (bHSPI‘ICCKPIX BCJIMYHH, CPABHUBATDH PE3YyJIbTAThI HSMepeHI/Iﬁ C y‘IéTOM
3aJaHHOM a0COJIFOTHOH MOTPCINHOCTH

1.11

IMPOBOAUTH HUCCIICAOBAHUC 3aBUCUMOCTU OJIHOH (I)PBHHGCKOﬁ BCJIMYHUHBI OT
,Z[I)YFOI‘/’I C HUCIIOJIb30BAHUCM IIPAMBIX I/I3MepeHI/II711 IUIaHUPOBATh HUCCICAOBAHUC,
CO6I/IpaTL YCTaHOBKY U BBIIIOJIHATH U3MCPCHU, CIICAYA NPCAIIOKCHHOMY IJIaHY,
(I)I/IKCI/IpOBaTL PE3YJIbTAThI HOqueHHOﬁ 3aBUCUMOCTH B BHJIC Ta6J'II/II_I n
rpa(bI/IKOB, ACJIATh BBIBOJBI IO PE3YJIbTATAM UCCICAOBAHUSA

1.12

IMPOBOANUTL KOCBCHHBIC HN3MCPCHUA (l)I/I3I/I‘IeCKI/IX BCJIIMYMH: IIJIAaHUPOBATb
HU3MEpCHHA, CO6I/IpaTB SKCIICPUMCHTAJILHYKO YCTAaHOBKY, CIICAYA HpeHHO)KCHHOﬁ
HWHCTPYKIMU, U BBIYHUCJIATH 3HAYCHUC BCIIMUNHEL

1.13

CO6J'IIO,I[aTL IpaBHJia TCXHUKU 0€30IMacHOCTH npu pa60Te C Ha60paTOpHLIM




000pyIoBaHUEM

1.14

XapaKTepU30BaTh MPUHIMIIBI ACUCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM HA HMX ONMUCAaHMS, HCHOJIb3ysl 3HAHUA O CBOMCTBAX
(U3NYeCKUX ABICHUHA U HEOOXO0MMbIe (PU3HUECKIE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI
II0 CXeMaM M CXEMAaTH4YHBIM PHUCYHKaM, COCTaBISATb CXEMBI JJIEKTPUYECKUX
LEeNeH C IOCICNOBAaTCIBHBIM M IapauIeIbHBIM COCIMHEHUEM JJIEMEHTOB,
pasninyasi ycJIOBHbIE 0003HaUCHHUS HJIEMEHTOB JIEKTPUIECKUX IIeTeH

1.16

NPUBOJUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MPHMEpax) MPAKTHIECKOTO
HCIIOJIb30BaHUA (1)I/I3I/I‘ICCKI/IX 3HAHUM B HOBCGILHCBHOﬁ KHU3HU TJIA oOecrieyeHus
0€30MacHOCTH MPH 00paIIeHUH ¢ MPUOOpPaMH U TEXHUYECKUMU YCTPOICTBaMH,
COXpaHEHHs 3I0POBbS M COOJIOJCHUS HOPM DKOJIOTUYECKOTO TOBEICHHS B
OKpYKalolllel cpeie

1.17

OCYILECTBIIATh TOUCK HMHPOpMAMK (U3MUECKOTO COAEpKAaHHUS B CETU
HNHTepHer, Ha OCHOBE HWMEKOIIMXCA 3HAHUM M IYTEM  CPAaBHEHUSA
JIOTIOJTHUTEIbHBIX HCTOYHUKOB BBIACNATH HMHPOpPMAILMIO, KOTOpas SBISETCS
MIPOTUBOPEUNBOI HIIM MOXKET ObITh HEJJOCTOBEPHOI

1.18

WCIOJIb30BAaTh MPH BBINOJHEHUM YYeOHBIX 3aJaHUA Hay4YHO-TIOMYJSPHYIO
AUTEPaTypy (PHU3MUECKOTO COAEpIKaHUs, CIPABOYHBIE MaTEepPHAalbl, PECypPChHI
CETn I/IHTepHeT; BJIAACTH HpI/IéMaMI/I KOHCIICKTHUPOBAaHHA TEKCTAa,
npeoOpa3oBaHus UH(POPMALUK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC TMCHMEHHBIC U KPATKUE YCTHBIE COOOIIEHUs, 0000IIas
MHPOPMAIIUIO M3 HECKOJbKHUX WCTOYHHKOB (PHU3NYECKOTO COACPIKAHUS, B TOM
YJpCIe MyOJIUYHO MIPEACTABIISTh pE3yIbTATHI MIPOCKTHOM R0
HCCIEAOBATEIbCKON  JEATENBHOCTH, TMPU O3TOM T'PAaMOTHO HCIIOJIh30BATh
M3y4YEHHBIN TOHATUHHBIN anmapar Kypca (U3UKH, COTIPOBOXKIAThH BBICTYIIJICHUE
Mpe3eHTaluen

1.20

IIPU BBINOJHEHUN Y4EOHBIX MPOEKTOB U UCCIIEIOBaHUM (PU3NYECKUX MPOILIECCOB
pacnpenensats OOS3aHHOCTH B TpPYIIE B COOTBETCTBUU C IOCTaBICHHBIMU
3a/layaMH, CJIEIUTh 3a BBIOJIHEHUEM IUIaHA JEHCTBUI M KOPPEKTHPOBATh €ro,
aJIecKBaTHO OLIGHWBAaTh COOCTBEHHBIH BKJIAJ B JACSATEIbHOCTb TPYIIIBL,
BBICTpAauBaTh KOMMYHUKATHBHOE B3aMMOJCHCTBHE, MPOSBISAL T'OTOBHOCTH
paspemiatb KOHQIUKTHI

9 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJibTara

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbLHOM MPOrPaMMbl OCHOBHOI'0 001ero 00pa3oBaHus

1.1

HCITOJIb30BATh U3YUYCHHBIC ITIOHATUS

1.2

pa3inyaThb ABJICHHA II0 OIMMCAHUIO HUX XAPAKTCPHBIX CBOWMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHX JAHHOC q)HSH‘ICCKOC SBJICHHC

1.3

pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (U3UUYECKUX SBICHUH B OKPY)KaIOLIEM
MHUpE, B TOM 4Hcle (U3UUECKUE SBICHHUS B MPUPOJE, NIPU 3TOM MEPEBOAUTH
MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJICNSATh CYIIECTBEHHBbIE CBOMCTBa
(mpu3Hakn) GpU3NUECKUX SBICHUHN




1.4

ONKCHIBATh H3YyUYCHHBIC CBOWCTBA TEA M (PU3UUCCKUE SBJICHHUS, HCIIOJIB3YS
(bu3nyecKue BEIUYMHBI, MPH ONMUCAHUM TPABUILHO TPAKTOBATH (HU3UUCSCKUI
CMBICJI HCHOJBb3YEMBIX BEIMYHMH, OOO3HAYCHHS W CAMHUIBI (HU3NICCKUX
BEJIMYUH, HAXOIUTh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3HUCCKYIO BEIIUUMHY
C JPYIrMMH BEIMYHMHAMH, CTPOUTH TpadUKH H3YUYECHHBIX 3aBHCUMOCTEH
(U3HYECKUX BEITMINH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, PU3NUYECKUE SBJIICHUS U MPOLIECCHI, UCTIOIB3YS
W3YYCHHBIC 3aKOHBI, TIPU 3TOM JaBaTh CJIIOBECHYIO (HOPMYIMPOBKY 3aKOHA U
3aMUCBHIBATh €r0 MATEMAaTUYECKOE BHIPAKECHHE

1.6

OOBSACHATH (PU3UYECKHUE TPOIIECCH U CBOKCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE
CUTYallMil TIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYHMHHO-
CJICICTBEHHBIC CBSI3M, CTPOUTHh OOBSICHEHWE W3 2 — 3 JIOTWYECKUX IIIaroB ¢
MOMOIIBI0 2 — 3 W3YYEHHBIX CBOWCTBA (DM3WYECKUX SBICHHH, (PU3MIecKHx
3aKOHA WJIM 3aKOHOMEPHOCTHU

1.7

pemaTth pacdy€THbIC 3a7aud (OMUpAIOIIUEcs Ha CUCTEMY U3 2 — 3 ypaBHEHUN),
HCIIOJIb3YSl 3aKOHBI M (DOPMYJIbI, CBSI3bIBAIOUINE (PU3NYECKUE BEJIMYUHBL: HA
OCHOBE aHalli3a YCJIOBMSI 3aJjaud 3allMChIBaThb KPAaTKOE YCIOBHUE, BBISBIATH
HeJoCTalolMe WiIM H30bITOYHBbIE JaHHbIE, BBIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOIuMble  JJIsl  pelleHus, MPOBOAUTH pacdy€Tbl U  OICHUBATH
PEATUCTUYHOCTD NOJYYEHHOTO 3HaYEHUS] (U3NYECKON BETHUMHBI

1.8

pacrio3HaBath MpoOIeMbl, KOTOPbIE MOXHO DPEHIUTh MPU MOMOIIN (U3UUECKUX
METOJIOB, HCIIONIb3ysd ONKMCAaHHE HCCIEAOBaHMS, BBIIENATH IPOBEPSEMOE
MIPEOJIOKEHUE, OLIEHUBATh ITPABWIILHOCTD MOPSIIKA POBEICHUS UCCIIEI0BaHMS,
JIeTIaTh BBIBOJbI, MHTEPIIPETUPOBATh PE3YJILTAThl HAOIIOJCHU I U OTIBITOB

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOMCHUIO (DU3MUYECKHUX SBICHUN WM (PU3HMUYECKHX
CBOWCTB TE€J: CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000pyIOBaHUs, ONMHUCHIBATH XOJ OTBITA W €ro pe3yiabTarbl, (OPMYIUPOBATH
BBIBOIBI

1.10

IPOBOJUTh TPU HEOOXOTUMOCTH CEPHIO NPSIMBIX HW3MEPEHUH, Ompenemss
CpelHee 3HAuUCHHE U3MepseMOi  BeNWYMHBI  ((POKYCHOE  pacCTOSIHUE
cobmparomed  JUH3bI), OOOCHOBBIBATH  BBIOOp  crocoba  HM3MEpeHHs
(M3MepuTenpHOTO IPHdOpPa)

1.11

IMPOBOINUTD HCCIICIOBAHUC 3aBHCUMOCTEH (bHSquCKI/IX BCJIIMYHH C
HCIIOJIb30BaHHUCM MMPSAMBIX I/I3MepeHI/II>'IZ IIJIAaHUPOBATDH HCCIICIOBAHUC,
CaMOCTOATCIBHO CO6I/IpaTI> YCTaHOBKY, (I)I/IKCI/IPOBaTB PE3YJIbTAThI HOJ'Iy‘ICHHOfI
3aBUCHUMOCTH (bHSH‘IeCKI/IX BCJINYHMH B BUAC Ta6J'II/II_II/I l"pa(bI/IKOB, JA€JIaTh BBIBO/JbI
I10 pe3yJibTaTaM HCCJICIOBAHUA

1.12

IMPOBOAUTL KOCBCHHBLIC H3MCPCHHA @mn%cmx BCIIMYHH: IIJIaHUPOBATH
H3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIIbHYIO  YCTAHOBKY W BbIIIOJIHATDH
U3MCPCHUs, CIICAYA HpeHHO)KeHHOﬁ HHCTPYKIIUHU, BbBIYUCIIATH 3HAUCHUC
BCJIMYHMHBI W AHAJIMU3UPOBATH IIOJYYCHHBIC PE3YJIbTATBI C y‘IéTOM 3aJIaHHOM
IOTrpeITHOCTHU I/I3MepeHI/Iﬁ

1.13

coONroaTh TpaBWiIa TEXHUKH O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpPHBIM
000pynoBaHEM

1.14

pa3nuuaTh OCHOBHBIE TMPHU3HAKM  M3YYCHHBIX  (U3NYECKUX  MOJICNEH:
MaTepuanbHas TOYka, aOCONIOTHO TBEPAOE TENO, TOUCYHBI MCTOYHHK CBETA,
Jyd, TOHKas JMH3a, TUIAaHEeTapHasi MOJIENIb aTOMa, HyKIIOHHAs! MOJIeTTb aTOMHOTO
szpa




1.15

XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHHYECKHX
YCTPOMCTB C ONOpPOM HA HUX ONMUCAaHMS, HCHOJIb3ysl 3HAHUA O CBOMCTBAX
(GU3nYeCKUX ABICHUHA U HEOOX0MMbIe (PU3HUECKIE 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXCMbl MU CXCMATHUYHBIC PHUCYHKHU H3YUCHHBIX TCEXHHUYCCKUX
YCTPONCTB, M3MEPHUTEIBHBIX MPHOOPOB M TEXHOJOTHUECKUX MPOLECCOB MNpPHU
peICHNN y‘-Ie6HO-HpaKTI/I‘~I€CKI/IX 3aaa4, OITHUYCCKHUEC CXCMbl IJIA IMOCTPOCHUA
M300paKEHHI B INIOCKOM 3€pKajie U COOMPAIOIIEH JTMH3E

1.17

NPUBOJUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MPHMEpax) MPAKTHIECKOTO
HCIIOJIb30BaHUA (1)I/I3I/I‘~I€CKI/IX 3HAHUM B HOBCGIIHGBHOﬁ KU3HU OJI1 O6GCH€‘-I€HI/I$I
0€301aCHOCTH TIPpU OOpaIieHu: ¢ MPUOOPaMH U TEXHUYECKUMHU YCTPOMCTBAMHU,
COXpaHEHHUs 3JI0POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO TOBEJCHUS B
OKpY»Kalollel cpeie

1.18

OCYIIECTBIISAITh TOUCK HWH(GOpMAuu (U3NUECKOTO COJIEP)KaHUS B CETH
WHTepHer, caMocTosATENbHO (HOPMYIUPYs MOUCKOBBIM 3a1pOC, HAXOAUTh MYTH
OTpEeJeNIeHUs]  JOCTOBEPHOCTH TMOJYyYEeHHOW UHGPOpMaluu Ha  OCHOBE
HUMCIOIIUXCA 3HAHUM U JOIIOJIHUTEIBbHBIX HCTOYHUKOB

1.19

WCIOJIb30BAaTh MPH BBINOJHEHUM YYeOHBIX 3aJaHUA HayYHO-TIOMYJSPHYIO
JIUTEPaTypy (PHU3MUECKOTO COAEpIKaHUs, CIPABOYHBIE MaTEepPHAalbl, PECypPChHI
CETn I/IHTepHeT; BJIAACTH HpI/IéMaMI/I KOHCIICKTHUPOBAHUA TEKCTAa,
npeoOpa3oBaHus UH(POPMAIUK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.20

cO31aBaThb coOCTBEHHBIE IMHCHMEHHBIE U YCTHBIC COO6HIGHI/I5[ Ha OCHOBC
nHopMallU¥d U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO  COACpIKaHMS,
NyOJIMYHO NPEACTABNIATh PE3YAbTaThl MPOEKTHOM WM HCCIEI0BATEIbCKOM
JIEATEIIbHOCTH, MPU 3TOM TPAMOTHO MCIOJIb30BAaTh M3YYEHHBIM MOHSITUHHBIN
anmapaT M3y4aeMmoro paszaena (U3MKH U CONPOBOXKIATh BBICTYIUICHHE
MPE3CHTAIMEN C YIETOM 0COOCHHOCTEH ayIMTOPHUH CBEPCTHUKOB

1.21

MIPH BBIMOJHEHUH YYE€OHBIX MIPOEKTOB U MCCIEN0BaHUIN (DHU3MUECKUX MPOIECCOB
pacnpenensats OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3a/layaMH, CJIEIUTh 3a BBIOJIHEHUEM IUIaHa JEHCTBUI M KOPPEKTHPOBATh €ro,
aJIecKBaTHO OLIGHWBAaTh COOCTBEHHBIH BKJIAJ B JACSATEIbHOCTb TPYIIIBL,
BBICTpAauBaTh KOMMYHUKATHBHOE B3aMMOJCHCTBHE, MPOSBISAL T'OTOBHOCTH
paspemiatb KOHGIUKTHI




7 KJIACC

MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

Kox
pasjaeina

Konx

3JIEMCHTA

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B TIOBHAHUU OKPYXKAIOILIETO MUPA

11

®usuka — Hayka o mpupone. SBinenus npuponsl. dusmyeckue
SIBJICHUSL: MEXaHUYECKHUE, TEIIOBBIE, IEKTPUYECKHUE,
MAarHUTHBIE, CBETOBBIE, 3ByKOBBIE

1.2

®usnyeckue BeNUYUHBL. M3MmepeHue (U3NYECKUX BEIUYMH.
dusnueckue prOOPHI. [TorpemuocTs WU3MEPECHUM.
MexayHapoaHasi CUCTEMA €UHUIL

1.3

EcrecTBeHHOHAay4HBIN METOJ [IO3HAHUA: HaOJI0ICHHE,
IIOCTAHOBKAa  HAy4YHOTO  BONPOCA, BBIABM)KEHHWE  THIIOTES,
9KCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00bSICHEHNE HA0I0JaeMOT0
SIBJICHUS

1.4

Onucanne GU3NUECKNUX SBICHUM C TIOMOIIBIO MOJIETIEH

1.5

[IpakTnueckue pabOTHI:

H3mepenue paccTosHMI.

N3mepenune 00bEMa KUIKOCTH U TBEPIOTO TEa.

Onpenenenue pa3MepoB MaJIbIX TEN.

N3Mmepenne  TemmepaTypbl NpA  HOMOIIM  KUJIKOCTHOTO
TEPMOMETPA U TATUUKA TEeMIIEPATyphl

ITEPBOHAYAJIBHBIE CBEJEHM O CTPOEHNHN BEILIECTBA

2.1

CrtpoeHue BeriecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mmepbl. OMbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA

2.2

JIBuxkenue yactull BemiectBa. CBsi3b CKOPOCTU JIBUKEHHS YaCTHUIL
¢ TemnepaTtypoil. bpoyHoBckoe nBuxkenue, nubdysus

2.3

BSaHMOﬂeﬁCTBHe YaCTHUIl BEIICCTBA: IIPUTIKECHUC U
OTTAaJIKUBaHHUEC

2.4

ArperaTtHble COCTOSIHHS BEIIECTBA: CTPOEHHE Ta30B, KHUAKOCTEH
U TBEPABIX (KpUCTANIMYECKMX) Tel. B3anMoCBs3b MEXIy
CBOMCTBaMH BEIIECTB B PA3HbIX arperaTHbIX COCTOSIHUAX U UX
ATOMHO-MOJIEKYJISIPHBIM CTPOCHUEM

2.5

OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJbI

2.6

[MpakTrueckue paboTHI:

Onenka auameTpa aroMa METOJOM psAZOB (C HCIOJIb30BaHUEM
dororpaduii).

OnbITh O HAOMIOIEHHUIO TEIVIOBOTO PACHIMPEHHs T'a30B.

OnbITel 1O OOHApYXKEHHIO JIEHCTBHS CHJ  MOJIEKYJSIPHOTO
OPUTSHKEHUS

JABVOKEHUE 1 B

3AMUMOJIEVICTBME TEJI

3.1

Mexanuyeckoe JBH)KEHHE. PaBHOMEpHOE U HEpaBHOMEPHOE
JBIDKEHUE

3.2

Ckopoctb. CpenHssi CKOpOCTb IPU HEPABHOMEPHOM JBM)KEHHH.
Pacuér nmytu 1 BpeMEeHU ABUKEHUS




SBnenue uHepuuu. 3aKkoH MHepuuu. B3aumopneiicTBue Ten Kak

3.3 NpUYMHA U3MEHEHUS! CKOPOCTH JABWXEHUS Teld. Macca kak mepa
WHEPTHOCTH TeJa
34 [InotHoCcTh BemecTBa. CBSI3p IUIOTHOCTU C  KOJMYECTBOM
' MOJICKYJI B €TUHUIIE 00bEMA BEIECTBA
3.5 Cuna Kak XxapakTepHCTHKa B3aMOJEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue Cuiibl ¢ MOMOIIBIO
' JIMHAMOMETpaA
37 SIBnenue TAroTeHus U cwia TspkecTH. Cuia TSHKECTH Ha JIPYrux
' manerax. Bec tena. HeBecomocTh
38 Cuna tpenusi. TpeHue CKONbXKEHUS U TpeHHE Mokosi. TpeHue B
' MIPUPOJIE U TEXHUKE
3.9 CnoxeHue  CWJI, HaNpaBlICHHBIX TI0  OJHOW  TIPSIMOM.
' PaBHOElicTBYIOIIAS CHIT
[IpakTnueckue pabOTHI:
Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHS (IIapuka B
JKUJKOCTH, MOJIETTH JJIEKTPUUECKOTO aBTOMOOWJIS M TaK Jajee).
Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHHUSI Opycka Wiu
310 [IapyuKa IO HAKJIOHHOW IUIOCKOCTH. OrnpeneneHue MIOTHOCTH
' TBEpAOTO Tena. OMBITEI, JEMOHCTPUPYIOIINE 3aBHUCHUMOCTH
pacTspkeHus (nedopmannu) MpyKUHBI OT MPUIOKEHHON CUJIBL
OnpIThl, JAEMOHCTPUPYIOUIUME 3aBUCHUMOCTh CHJIBI  TPEHHS
CKOJIbKEHUSI OT Beca Tela M XapakTepa COMpPUKACAIOIIHUXCS
MMOBEPXHOCTEU
Ouznueckre SBICHUS B MPUPOZAE: TNPUMEPHl IBWKEHUS C
3.11 Pa3TMYHBIMUA CKOPOCTSIMH B )KMBOW M HEXKUBOW NIPUPOJIE, TEHCTBUE
CHJIbI TPEHHUSI B IPUPOJIE U TEXHUKE
3.12 TexHudeckne ycTpoicTBa: TMHAMOMETD, IO IITHITHIKA
JABJIEHUE TBEPJIbIX TEJI, )KMJIKOCTEMN U TA30B
41 Hasnenue tBEproro tena. CrnocoObl yMEHBIIECHUS U YBEIUYCHUS
' JTABJICHUS
492 JlaBnenue rasza. 3aBUCHUMOCTh JaBJIGHHA Ta3a OT 00bEMa,
' TEeMIIEPaTyphl
43 [lepenaua naBneHusi TBEPABIMU TEIAMH, KUAKOCTIMU U Ta3aMU.
' 3axoH [lackans. [lHeBMaTHuecKre MaIIHbI
3aBUCHMOCTh JaBJICHUS KHUJKOCTU oT TJTyOUHBI.
4.4 luppocratuyeckuit  mapagokc.  CooOmiaromuecss — COCYbl.
l'unpaBinueckrue MeXxaHU3Mbl
Atmocdepa 3emnu u armochepHoe aAaBieHue. [IpudnHbI
45 CYIIECTBOBaHUS  BO3AYIIHOW  oOomouku  3emnu.  OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABIEHHS OT BBICOTHI
HaJl YDOBHEM MOPsI
46 N3mepenune atmochepHoro nasnenus. [Ipubopsl ans nu3mepeHus
' aTMOC(EepHOTO TaBICHHS
47 JelicTBue XUAKOCTH M Ta3a Ha MNOTPYKEHHOE B HUX TeJO.

BriTankuBaronias (apxuMeioBa) cuina. 3aKoH Apxumesaa




4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCHMOCTM Beca Tejla B BOJAE OT 00bEMa
HNOTPYKEHHOH B JKMJAKOCTh 4Yactu Tena. OrmpeneneHue
BBITAJIKUBAIOLIEHA CHJIbI, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
JKUIKOCTh. [IpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOIICH CHIIBL,
JNEUCTBYIOIIEH Ha TENO B >KUJIKOCTH, OT Macchl Teia. OTIbITHI,
JEMOHCTPHUPYIOIIHE  3aBUCUMOCTh  BBITAJIKUBAIOLICH  CHUJIBI,
JeMCTBYIOLIEN Ha TEJO B KUJIKOCTHU, OT 00bEMa NOTPYKEHHOMN B
JKAJKOCTh YacTM Tela M OT  IUIOTHOCTH  KUJKOCTH.
KonctpynpoBanue apeomerpa WM KOHCTPYHPOBAaHUE JIOJKH H
OMpEeNICIIEHNE €€ TPY30TI0IbEMHOCTH

4.10

®dusnyeckue SBIECHUS B NPUPOJE: BIHUSHUE aTMOCHEPHOTO
JTaBJICHUSI Ha )KMBOW OpraHu3M, IJIJaBaHUE pbI0

4.11

TexHudeckue ycTpoicTBa: cOOOIIAIONIIUECS COCYIbI, YCTPOMCTBO
BOJIONIPOBO/IA, THUJIPABIMYECKUN IIpecc, MaHOMETp, Oapomerp,
BBICOTOMED, OPIIHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTb, DHEPT' A

5.1 Mexanudeckasi pabora

5.2 Mexanudeckasi MOIITHOCTh

53 [IpocTeie MeXaHM3MBI: pbIYar, OJIOK, HAKJIOHHAS TIJIOCKOCTD.
ITpaBuiio paBHOBECHSI pblyara

5.4 [IpumeneHue npaBusa paBHOBECHS pblyara K 0J0Ky

55 «3omoroe mpaBwio» MexaHuku. Koadduiment momae3Horo
neicTBUs MexaHUu3MOB. [IpocThie MexaHu3Mbl B OBITY U TEXHUKE

5.6 [ToTeHnmanpHast SHEPTUU TeJla, TIOTHATOTO Haj 3eMIIEN

5.7 Kunerndeckas sHeprus

> 58 [Tonnas  MexaHuueckas _ DHEprus. 3aKOH M3MEHEHUS U

COXPAaHEHHUS MEXaHMUYECKOH YHEePTuu
[TpakTrueckue pabOTHI:
Onpenenenve pabOThl CHIIBI  TPEHUS TMPU PaBHOMEPHOM

59 NBUKEHUM ~ Tella [0  TOPU3OHTAJIbHOW  IMOBEPXHOCTH.
UccnenoBanue ycnoBuil paBHOBecusi peruara. M3mepenue KIIZ{
HAaKJIOHHOM  TJIOCKOCTH. M3yueHme 3akoHa  cOXpaHEHHS
MEXaHUYECKOM SHEPruu

5.10 du3nyecKue sIBJICHUS B IPUPOJIC: PhlYaru B Telle YeJI0BeKa

511 TexHuyeckue yCTpOWCTBA: pblyar, MOJBMKHBIA U HETOIBUKHBII
OJIOKY, HAKJIOHHAS TUNIOCKOCTb, MPOCThIE MEXaHU3MBbI B OBITY

8 KUIIACC
Kon
pasaena Koa 3;1emenTa IIpoBepsiemble 3JIeMEHTHI CO/IeP:KAHUSA
6 TEITJIOBBIE SABJIEHU A
6.1 OCHOBHBIC TIOJIOKEHHSI MOJEKYISPHO-KHHETUYECKON TEOpUU




CTpoeHusi BeuiecTBa. Macca u pasmepbl MojeKyd. OmbIThI,
HO/ATBEPKIAIOLIUE OCHOBHBIE I10JIO’KEHUS
MOJIEKYJIIPHOKMHETHUECKON TEOPUU

Mopenn TBEpPAOro, JKMIKOIO M Tra3o00pa3HOro COCTOSHUI

6.2
BeniecTBa. Kpucrammmdeckue u aMopQHbIe Tela
6.3 OObscHEHUE CBOMCTB Tra30B, JKUAKOCTEW W TBEPIABIX Tel HaA
' OCHOBE TIOJIO)KEHUH MOJICKYJISIPHOKHHETHYECKOHN TeOpHH
6.4 CMauuBaHue M KalWUISIPHbIE SIBICHUS
6.5 TerioBoe pacMpeHne U C)KaTue
6.6 Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEILJIOBOTO
) IBIDKEHUS YaCTUI]
6.7 Buayrpennsis  sHeprus. CrocoObl  W3MEHEHHs] BHYTpPEHHEH
' SHEPTHH: TeIUIoNepeiaya U COBEPIICHHE pabOThI
6.8 Bunet  Temomepenadyu:  TEIIONPOBOJHOCTh,  KOHBEKITHS,
' U3JIyYEHUE
6.9 KonudecTBo TermioTel. Y ielibHas TEIIOEMKOCTh BEIIECTBA
6.10 TeruiooOMeH W TeEIIOBOE paBHOBECHE. YpPaBHEHHE TEIJIOBOIO
' Oasanca
6.11 [lnaBneHne W  OTBepJEeBaHWE KPHUCTAUIMYECKUX  BEIICCTB.
' YV nenpHas TEIUIOTA IIJIABJIEHUSI
[TapooOpa3oBanne u KoHaeHcanus. Mcnapenne. Kumnenwe.
6.12 VY nenbHas TeII0Ta mapooOpa3oBaHus. 3aBUCHUMOCTH
TEMIEPATYpPbl KHIIEHUS OT aTMOC(EPHOTO JaBICHUs
6.13 Braxxaocth Bo3myxa
6.14 DHeprus TOTUIMBA. Y IeIbHAs TEIJI0Ta CTOPAHUS
6.15 [Tpuntuner  pabotel TemmoBbix aBurateneit KIIJ[ TemmoBoro
' nurarens. TenaoBble ABUraTeNN U 3alIUTa OKPYKAIOIIen CpeJibl
6.16 3aKOH COXpaHEHHs] M TMPEBpAIllEHUs] DHEPIMU B TEIJIOBBIX
' mporieccax
[TpakTrueckue pabOTHI:
OneITbl 1O  OOHApPYXKEHUIO JEHCTBUS CHJI  MOJIEKYJISIPHOTO
MPUTSHKEHUS.
OnpITHl MO BBIPALIMBAHUIO KPUCTAIJIOB TOBAPEHHOW COJM WM
caxapa.
OnpiThl 1O HAOMIOACHHWIO TEIJIOBOIO PACIIMPEHHUs Ta30B,
KUAKOCTEH U TBEPBIX TETI.
Omnpenenenre JaBleHUs BO3yXa B OajsIoHE MIMPHIIA.
6.17 OnbITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTh JABJICHUS BO3AyXa OT

ero o0bEMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.

[IpoBepka rumoTe3sbl JUHEWHON 3aBUCHMOCTH JUIMHBI CTOJOMKA
KUAKOCTU B TEPMOMETPUUYECKON TPYOKE OT TEMIEPaTypHI.
Habmonenne n3MeHeHus BHYTPEHHEH SHEPTUu Tena B pe3yibTare
TeruIonepeaud U paboThl BHEITHUX CHIL.

UccnenoBanue  sBiIeHHUs  TEIJIOOOMEHAa TMPH  CMEUIMBAHUU
XOJIOTHOW U TOPSIYEN BOJBI.

OrnpezeneHre KOJMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW mpu
TEII00OMEHE C HArpeThIM METAJUTMYECKUM ITUIHHIPOM.




Ornpezenenue yaelbHOM TEIMIOEMKOCTH BEIIECTBA.
HccnenoBanue npoiiecca ucnapeHusl.
Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Onpenenenre yaenbHON TEIUIOTHI IUIABJIECHUS JIbJA.

dusnyeckre SIBICHUS B npupoac: MOBECPXHOCTHOC HATAKCHUC U
KalMWJIJIAPHBIC ABJICHHA B HNPUPOAC, KPHUCTAJIBLI B IPUPOL,

6.18 .
uznyyenue CoiHIA, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3BI;
00pa3oBaHUE pOCHI, TYMaHa, HHEs, CHETa.
TexHnueckre ycTpoMCTBA: KaWILISAPBL, IPUMEPHI UCIIOJIb30BaHUS
6.19 KpUCTAJUIOB, JKUJAKOCTHBIA TEPMOMETpP, AATYUK TEMIEPaTypshl,

TEPMOC, CHUCTEMa OTOIUIEHHSI JOMOB, TMHIPOMETpPBI, ICUXPOMETD,
napoBasi TypOvHa, ABUTaTelb BHYTPEHHETO CrOPaHMsL.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpusanus Teil. J[Ba posa AIeKTpHUIeCcKUX 3apsiioB
BsaumoneiictBue 3apspkeHHbIX Ten. 3akoH KynoHa (3aBHCHMOCTD

7.2 CHJIBI B3aUMOJICHCTBYSI 3apsSHKEHHBIX TEJI OT BEIMYHUHBI 3aps/IOB U
paccTOSHUSI MEXK 1Y TeJIaMH)
DnekTpuyeckoe mnoje. HanmpsxEHHOCTh SIEKTPUYECKOTO TOJIS.

7.3 [lpyHnun  cymepno3uuuu  dJIEKTpUYECKMX — mosied  (Ha
Ka4ueCTBEHHOM YPOBHE)
Hocurenn JIIEKTPUYECKUX 3apsa0B. DneMeHTapHbIN

7.4 anekTpuueckuit  3apsa.  Ctpoenwe aroma. [lpoBogHWKH u
JUDIIEKTPUKU

7.5 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa

76 DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS SJIEKTPUUYECKOTO
TOKa. ICTOUHMKN NOCTOSIHHOTO TOKA

77 JleficTBHUsI  DIIEKTPUUYECKOTO TOKa (TETUIOBOE, XHWMHYECKOE,
MarHUTHOE). DIEKTPUUECKUN TOK B JKUJKOCTSIX U Tazax

7.8 Onekrpruyeckas nenb. Cuia Toka. JNeKTPUUYECKOE HANPSIKEHHE

79 ConpoTuBieHue  NOPOBOJHMKA.  YJEIbHOE  CONPOTUBIICHUE
BEILIECTBA

7.10 3akon OMa 1 ygacTka 1enu

7.11 [locnenoBarenbHOE U apaJIJIEIbHOE COEMHEHUE IPOBOJHUKOB

712 PaGota m MOIIHOCTH 3MeKTpuYeckoro Toka. 3akoH JIxoyms —
Jlenma

713 DNeKTpUUYecKre LeNU U MOTPeOUTENH 3EKTPUIECKON SHEPrUu B
obITy. KopoTkoe 3aMbikanue

7.14 [TocrosiHHbIe MarHUTHl. B3auMoieiicTBUE NOCTOSIHHBIX MATHUTOB

715 MarnuTtHoe nojie. MarHuTHoe nojie 3eMJIM U €ro 3HaueHue s
JKU3HU Ha 3emMJie

716 OneiT  Opcrega. MarHuTHOe 1OJ€  DIEKTPUYECKOTO  TOKA.
[IpuMeHeHne IeKTPOMarHiTOB B TEXHUKE
JeiicTBue MarHUTHOro TOJISI HA TMPOBOJHUK C  TOKOM.

717 DNeKTpoABUTraTeNb  IOCTOSHHOTO  Toka.  VMcnonb3oBaHue

BHCKTpOI[BHFaTCHeﬁ B TCXHHUYCCKHUX yCTpOﬁCTB ax u Ha
TPAHCIIOPTC




7.18

Onpitel  @apajnes. SIBieHHE AJIEKTPOMATHUTHOW HMHIYKILHH.
IIpaBuiio JIenna

7.19

OnekrporeHepatop. CnocoObl  MONMYYEHHUS  AIEKTPUUCCKOU
DHEPruM. OIEKTPOCTAHIIMM Ha BO300OHOBIIEMBIX HWCTOYHUKAX
SHEPTUU

7.20

[IpakTnueckue pabOThI:

OneITE TI0 HAOTIOACHHUIO AICKTPU3ANUU TEN WHAYKIHECH W TpH
COTIPUKOCHOBCHHH.

HccnenoBanue AEMCTBUS SIEKTPUUECKOTO OISl HA TPOBOJAHUKH U
JIDIICKTPHKH.

COopka u mpoBepka padOThl AMEKTPHUUECKON IEMHU MOCTOSHHOTO
TOKA.

N3mepenue u perympoBaHue CHUIIBI TOKA.

N3mepenue u perympoBaHue HAMIPSHKCHHSL.

UccnenoBanne 3aBUCUMOCTH CHJIBI  TOKa, HAYIIETO depes
pPE3UCTOpP, OT COMPOTHBIICHUS PE3UCTOpPA W HANPSHKCHHS Ha
pesucrope.

OnBITHI, JAEMOHCTPUPYIONIUE  3aBUCHMOCTH  DJICKTPHUECKOTO
COTIPOTHBIICHUS TPOBOJAHHMKA OT €ro JUIMHBI, IUIOMIAIH
TIOTIEPEYHOTO CEUEHHUS U MaTepHuaa.

[IpoBepka MpaBuiia CIIOKCHHUS HaNPsDKEHU T npu
MOCJIEIOBATEIbHOM COSUHEHUH JIBYX pe3uctopoB. I[IpoBepka
npaBWwia JUis CWIBl TOKa TMpH MapajuieIbHOM COEIUHEHUU
pesuctopoB. OrmpeneneHnne pabOThl  AIEKTPUUECKOTO  TOKa,
uaymero  yepe3  pesucrop.  OmnpeneneHne  MOIIHOCTH
ANEKTPUYECKOTO TOKa, BhIIEsieMol Ha pesuctope. ccnenoBanue
3aBHUCHUMOCTH CHJIbI TOKa, UAYIIETO Yepe3 JAMIIOYKy, OT
HanpsokeHus Ha Hed. Omnpenenenue KIIJ[  nHarpeBatens.
HccrnenoBanne  MarHUTHOTO — B3aUMOJEHCTBUSL  MOCTOSIHHBIX
MarHuToB. V3ydeHHe MarHUTHOTO MOJsI MOCTOSHHBIX MarHUTOB
npu Ux oO0benUHEHUM U pazfeneHuu. VccnepoBaHue aencTBUS
JNIEKTPUYECKOT0 TOKa HA MArHUTHYK CTpenky. OINbITHI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  CHJIBI  B3aMMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHuTa OT CHJIbl TOKa M HaIllPaBJICHUS TOKa B
Karymke. M3yuenue neiicTBUS MarHUTHOTO MOJISl HA MPOBOJHUK C

TOKOM. KouncrpyupoBanue u U3y4eHue paboThI
anekrpoasurarens. Msmepenue KIIJ[ snekrpoaBuratenbHON
YCTaHOBKH. OnbIThI 1o UCCIIETIOBAaHUIO SIBIICHUS

BHGKTpOMaFHHTHOﬁ HHAYKIUU: HCCIICIOBAHUC H3MEHEHHI
3HAYCHHUA WU HAIIPABJICHUA MHAYKIIMOHHOTO TOKa

7.21

dusznyeckue SBICHUSI B npupoaec: 3SJIICKTPUUYCCKUC SBJICHUA B
aTMocq)epe, QJICKTPUYCCTBO JKUBBIX OPraHM3MOB, MArHUTHOC TIOJIC
3GMHI/I, npeﬁ(p MOJIFOCOB, POJIb MArHUTHOIO IIOJIA UIA KU3HU Ha
3GMHC, TIOJIAPHOC CUSAHUC

71.22

TexHH4ecKre yCTpOMCTBA: IEKTPOCKOIN, aMIIEPMETP, BOJIBTMETP,
peocrTar, CUETUHK 3IEKTPUUECKOM SHEPIUH,
3IEKTPOOCBETUTENIbHbBIE puOOPHI, HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (MIPUMEPHI), IIEKTPUUYECKUE TPETOXPAHUTEIH,
3JIEKTPOMArHUT, 3JIEKTPOABUTATEINb MOCTOSTHHOTO TOKA, TEHEPATOp
MOCTOSIHHOTO TOKa




9 KJIACC

Kon
pasjiena Kop snemenTa [IpoBepsieMble 3EMEHTBI COAEPKAHUS
MEXAHUWYECKUE ABJIEHUA

81 Mexa}Hqucxoe nBwkeHue. MarepuanpHas Touka. Cucrema
orcyéra

8.2 OTHOCHTEITHLHOCTh MEXaHUICCKOTO JIBFKCHUS

8.3 PaBHOMEpHOE NPSMOTMHEHHOE ABIKCHHE

8.4 HepaBHnomeprnoe mnpsimosiuHeiiHoe JnBwkeHue. CpemHsia u
MT'HOBEHHAsI CKOPOCTh TeJla P HEPABHOMEPHOM JIBFDKCHUHN

8.5 Yckopenne. PaBHOYCKOpEHHOE NPSMOJIMHENHOE IBUKECHUE

8.6 CBobOoanoe nagenue. OneiTel [anmunes
PaBHOmMepHOE nBMKEHME IO OKpykHOcTh. llepnon m gacrora

8.7 oOpareHus. JIuneiinas u yriioBas CKOPOCTH.
I{eHTpOCTpEMHUTEIEHOE YCKOPEHUE

8.8 [TepBriii 3akoH HproToHa

8.9 Bropoii 3akon HerotoHa

8.10 Tperuit 3akon HeloToHa

8.11 [IpyuHIMT Cynepmo3uIum Cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHMs: cujia TPEHUS CKOJIBKEHHS, CUJIa TPEHUS IOKOS,
Jpyrye BUJbl TPEHUS

8 814 Cuna TSDKECTH M 3aKOH BCEMUPHOIO TATOTEHHUS. Y CKOpPEHHE

CBOOOIHOTO IMaEHUA

815 JBwxenue tmaner Bokpyr Cousnma. IlepBas kocmuueckas
CKOpocTh. HeBecOMOCTh U meperpy3ku

8.16 PaBHOBecue MaTepuanbHOM TOYKH. AOCOTIOTHO TBEPAOE TEJIO

817 PaBHOBecre TBEPIOro Tena C 3aKPEIUIEHHOM OCBhIO BpalllCHHUS.
MowmeHT cunbl. LleHTp TsxecTn

8.18 Hmnynbce Tena. Mismenenue ummynbsca. UMnynbe cuiisl

8.19 3aKOH COXpaHEHUsl UMITYJIbCA

8.20 PeaktuBHOE nBMXKEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTh

822 PaGora cun Tsxkect, ymnpyroctu, TpeHus. CBsi3b DHEPrUM U
paboThI

823 [ToTeHnnmanpHas >HEpPrusi Tena, MOJHSATOTO HAJ MOBEPXHOCTHIO
3emun

8.24 [ToTeHManpHas SHEPIUsl CKATON NPYKUHBI

8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOM YHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON PHEPIUH
[IpakTdeckue pabOTHI:

8.27 Omnpenenenue cpeaHel CKOPOCTH CKOJIBXEHHMS Opycka WM
JBUKEHHS] TIApUKa IO HAKIOHHOW miockoctu. OmnpeneneHue




YCKOpPEHHsI Tella Tpu PAaBHOYCKOPEHHOM JIBUKCHHUU TI0
HAKJIOHHOH IUIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  NHYTH  OT  BpPEMEHHM  IIPH
PaBHOYCKOPEHHOM JIBW)KEHUU 0€3 HauyalbHOM CKOPOCTH.
[IpoBepka rumoTe3sl: €Ciy Py PAaBHOYCKOPEHHOM JIBIKCHHH 0€3
HAYaIbHON CKOPOCTH MYTH OTHOCSTCS KaK psii HEUYETHBIX YHMCell,
TO COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHH OJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOpMaJIbHOTO AaBieHus. OnpeneneHue KodpQuIUEHTa TPEeHUs
ckonpxenus. Onpenenenue KECTKOCTH NMpyKuHBL. Onpenenenue
paboTBl CWIIBI TpPEHHsI TPU PABHOMEPHOM JIBW)KEHUH Tella MO
TOPU30OHTAIbHON mMoBepxHOCTH. OrpeneneHne padoThl CHUIIBI
YyIPYrOCTH TpU  TOIBEME Tpy3a C  HCHOJB30BAaHHEM
HETIOIBIDKHOTO U TIOABIKHOTO OJIOKOB

8.28

DuU3nYeCKUe ABJICHUS B IPUPOJIC: IPUIUBBI U OTJIUBBI, JTBHKCHUE
rmiaHeT CoONMHEYHOW CHCTEMBI, PEAKTHBHOE JBMKEHUE >KUBBIX
OPraHu3MoOB

8.29

Texandeckue YCTpOﬁCTBaI CIIMAOMETP, AATYHUKKU IIOJIOKCHUA,
PACCTOAHUA U YCKOPCHUSA, PAKCTEI

MEXAHUYECKHUE

KOJIEBAHUA 1 BOJIHBI

9.1

KonebarenpHoe  mBmwkeHwe.  OCHOBHBIE — XapaKTCPUCTHKHU
KoJIeOaHUH: TIePHO/I, YaCTOTa, aMILIUTY/a

9.2

MaremaTuueckuii M TNPYKUHHBIA MasTHUKU. [IpeBpanieHue
SHEPTUU NpU KOJIeOaTeIbHOM JABUKEHUU

9.3

3aryxatomue Kojebanus. BernyxaeHnbie konebanus. Pezonanc

9.4

Mexaangeckue BoaHBL — CBoMCTBAa MEXaHWYECKHX  BOJIH.
[IpomonpHBIC U TONIEPEYHbIE BOIHBIL. J[JIMHA BOJTHBI U CKOPOCTH €&
pacripocTpaHeHus. MexaHWuecKkre BOJHBI B TBEPIOM Tele,
celicMHYEeCKHEe BOIHBI

9.5

3ByK. ['poMKOCTB M BbICOTA 3ByKa. OTpa’keHUE 3ByKa

9.6

Wudpa3Byk u yinbTpa3Byk

9.7

[TpakTuyeckue paboThI:

Omnpenenenue 4acTOThl U NEpHOAA KOJeOaHUI MaTeMaTHYECKOTO
MasiITHUKA.

Omnpenenenue 4YacToThl M IMepHOAa KoJeOaHWH IMPYKUHHOTO
MasiTHUKA

HccnenoBanue 3aBHCUMOCTH nepuoja KoJIeOaHu
IOJIBEIIEHHOIO K HMUTH TIpy3a OT JUIMHBI HUTU. MccnenoBanue
3aBHCHMOCTH IE€pHOJA KOJICOAHUH MPYKUHHOTO MAasiTHUKA OT
Mmacchl rpy3a. IlpoBepka He3aBUCHMMOCTH TNepHOAa KoJieOaHUM
rpy3a, MOJBEUIEHHOIO K HMTH, OT MAacChl Ipy3a U KECTKOCTH
npyxuHbl. MI3mepenue yckopeHus cBOOOTHOTO NaJJeHUs

9.8

®dusznyeckue SBICHUS B npupoae: BOCIIpUATHUC  3BYKOB
JKUBOTHBIMH, 3CEMIICTPSACCHUC, celicMHUYeCcKue BOJIHBI, IIYHaMH,
9X0

9.9

Texauueckue YCTpOﬁCTBaZ 9XO0JIOT, UCIHOJB30BAHUC YIIbTPAa3BYyKa
B GBITy 1 TCXHHUKC

10

OJIEKTPOMAT'HUTHOE IT1OJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI




101 DNEKTPOMarHUTHOE I0JIe. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA
' AJIEKTPOMAarHUTHBIX BOJIH
10.2 [IxaJa 371€KTpOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHas npupoja ceera. CkopocTs cBera. BosiHOBEIE
' CBOICTBA CBETA
[IpakTuueckue paboThI:
10.4 N3ydyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBIO
MOOMIIBHOTO TeneoHa
105 ®dusnyeckue SBICHUS B MpUpPOAE: OUOJIOTUYECKOE JIEHCTBUE
' BUIUMOTO, YIBTPA(QHOIECTOBOTO U PEHTTCHOBCKOTO M3Ty9ICHUN
106 TexHudeckre yCTpPOMCTBA: MCIOJIB30BAHHUE AJICKTPOMATHUTHBIX
] BOJIH JIJIsS COTOBOM CBSI3U
CBETOBBIE ABJIEHIA
111 JlyueBas monens cBera. MIcTOUHMKM CBETa
11.2 [IpsimonrHeHOE pacpoCTpaHEHHE CBETA
11.3 Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaKEHHS CBETA
114 [Ipenomnenne cBeta. 3akoH mpenomseHus cBera. llosHoe
' BHYTPEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xop nydel B JIMH3E
11.6 Onrtuueckas cuctema GoToarnmapara, MUKpPOCKOIIa U TEIECKOoTa
11.7 ['a3 xak ontuyeckas cucrema. bim3opykocTs U JaTbHO30PKOCTh
118 Paznoxxenne Oemoro cBera B cnekrp. OmnbiTel  HploToHA.
' Cli0’)keHue CEeKTpAIbHBIX IBETOB. [[ucnepcus cBeta
[IpakTrueckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yIila OTPaKEHUS CBETOBOTO JIyda OT
11 yria najaeHusl.
H3ydeHnne XapakTepUCTUK H300pakeHUs MpeaMeTa B IUIOCKOM
3epKale.
HccnenoBanue 3aBUCUMOCTH yIJla MIPETOMIICHUSI CBETOBOTO Jyda
11.9 OT yTJia TaJICHUsI Ha TPAHMIIC «BO3YX — CTEKIIO).
[Tony4yeHne n300paKeHHI ¢ MOMOIIBIO COOUPAIOIIEH JTHMH3HI.
Omnpenenenrue (OKYCHOIO pacCTOSIHUS U ONTHYECKOW CHIIBI
coOuparolie JTUH3BL
OnBbITHI MO Pa3IoKEHUIO OEJI0ro CBETa B CHEKTP.
OnBITH IO BOCHPUATHIO I[BETA MPEAMETOB MPH UX HAOIIOJCHUU
yepes 1IBETOBbIE (PUIBTPHI
Ouznyeckue sBieHus B npupone: 3atmeHus ConHna u JlyHsl,
11.10 [[BETa TeJ, ONTHYECKHE sIBJICHUS B arMmochepe (mBeT HeOa,
pedpaxiyst, pagyra, MUPax)
1111 Texnudyeckne yCTpONCTBA: OYKH, MepHUCKom, ¢doToamnmapar,
' ONTHYECKUE CBETOBOIbI
KBAHTOBEBGIE SABJIEHU A
121 OnwiTel Pesepdopna u mianerapHas Mojenab aroma. Mojenb
12 ] atoma bopa
122 Hcnyckanme ©  TOMJIOIIEHWE CBeTa  aroMOM.  KBaHTHI.
' JIunenyaTele CIIEKTPBI




12.3 PagnoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
124 Crpoenue aromHoro snapa. HykiaoHHas Mojenb aTOMHOIO sjpa.
' W3oTomsl
125 PagnoaxtuBHble npeBpauienus. [lepuon momypacmnaga aTOMHBIX
' saep
126 SAnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsiIOBOrO U
' MacCOBOI0 YHUCEIl
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cuntesa u nenenus snep. Mcrounuku suepruu ConHia
] U 3BE3]1
12.9 SnepHas sHepretuka. [IecTBHE PAaJMOAKTHBHBIX M3IYy4EHUN Ha
' JKVBBIC OPTraHNU3MBbI
[IpakTnueckue pabOTHI:
Habmntoienne CrulomHbIX U TMHEWYaThIX CIIEKTPOB U3JIyUEHHUSI.
12.10 HccnemoBanue TpPEeKOB: W3MEpPEHUE DSHEPTUM YACTHUIBI  I10
TOPMO3HOMY TIyTH (110 hoTOrpadusim).
W3mepenue pagnoakTuBHOro poHa
dusnueckue SIBJICHUS B Ipupoze: €CTECTBEHHBIN
1211 paaMoaKkTUBHBIA (OH, KOCMHYECKHE Jy4H, paJuO0aKTUBHOE
' W3Jy4eHUE TPUPOJHBIX MHUHEPAJIOB, NEHCTBUE paJMOaKTHBHBIX
W3JIy4eHU Ha OpraHu3M 4YeJI0BeKa
1212 TexHuyeckue yCTpOHCTBA: CIEKTPOCKOI, HWHAWBUIYaTbHBIN

JIO3UMETP, kKamepa Busibcona




MPOBEPSIEMBIE HA OI'D I1O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOCHHS OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO 00111ero
oOpa3oBanusi Ha ocHoBe PI'OC

[lonnmanue ponu (QU3NKK B HAYYHOW KapTHHE MHpPA; CPOPMHPOBAHHOCTH
0a30BBIX IPEACTABICHUA O 3aKOHOMEPHOW CBSA3M U IO3HABAEMOCTU SIBJICHUN
IOPUPOABI, O POJH OSKCHEpUMEHTa B (HU3UKE, O CHUCTEMOOOpa3yromell posn
(U3UKK B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTUH, 00 IBOJIIOIIH
(u3MuecKux 3HAHUN U UX POJIM B IIEJIOCTHOM €CTECTBEHHOHAyYHOU KapTHHE
MHpa, O BKJIAJ€ POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIEr0 MHpa, Pa3BUTHUE TEXHUKU U
TEXHOJIOTUI

3HaHMS O BMJAX MaTepuu (BEIIECTBO U II0JIE), O JBMKEHMHM Kak crocode
CYLIECTBOBaHUS MaTepud, 00 aTOMHO-MOJIEKYJISPHOM TEOpUH CTPOCHHS
BEIECTBA, O (UINYECKOW CYIIHOCTH SBJIECHUM MNpUPOAbl (MEXaHHUYECKHUX,
TEIUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE pa3iuyaTh SBJIEHUS IO
OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIINX
NaHHOe (hU3MYECKOe SIBJICHHE; YMEHUE PAcllo3HaBaTh IMPOSBIECHUE U3YYEHHBIX
(¢u3nuecKkux SBIEHUN B OKpPYXKAIOLUIEM MHpE, BBLAEISAS HMX CYIIECTBEHHBIE
CBOMCTBA (ITPU3HAKN)

Bnagenue ocHoBaMu MOHATUHHOTO amnmapaTa ¥ CUMBOJHUYECKOTO sI3bIKa (DU3UKH
U HCIIOJIb30BaHMUE X I pelIeHUs] yIeOHBIX 3a/1ay; YMEHHE XapaKTepHu30BaTh
cBOMcTBa  Tei,  (U3NYECKUE  SABJICHHS U TIPOLECCHl,  HCIOJb3YS
(yH1aMeHTaJIbHbBIE ¥ SMITUPUYECKHUE 3aKOHBI

VYMeHne OIMCHIBAaTh HN3Y4YCHHEBIC CBOMCTBAa TElI H (1)I/ISI/I‘IGCKI/IG SIBJICHHA,
HCIIOJIb3YA (1)I/I3I/I‘IGCKI/I6 BCJIIMYHUHBI

Bnagenue ocHoBaMM METOJIOB HAyYHOTO MO3HAHUS C Y4YETOM COONIOACHUS
paBuJI 0€30MacHOro Tpy/aa: HabIroaeHHe PU3NUECKUX SBICHUI:

YMEHHE CaMOCTOATENbHO COOMpaTh OSKCIEPUMEHTAJIbHYI0 YCTaHOBKY U3
TaHHOro Habopa oO0OpyIOBaHMS IO WHCTPYKIUH, OMMCHIBATH XOJI ONBITa U
3aMMChIBaTh €r0 pe3yibTaThl, GOPMYIUPOBATH BHIBOIbL;

IPOBEJCHNE MPSIMBIX U KOCBEHHBIX M3MEPEeHUN (DU3MUECKUX BEIHYMH: YMEHUE
IUTAHUPOBATh H3MEPEHUs, CAMOCTOATEIbHO COOMpATh JKCHEPUMEHTAIbHYIO
YCTAaHOBKY IO MHCTPYKLIMH, BBIYMCIATh 3HAUYEHUE BEIMYMHBI U aHAJIM3UPOBATH
MOJIYYCHHBIE PE3yJbTaTbl € Y4ETOM 3aJaHHON MOTPEUIHOCTH pPE3yJIbTaTOB
W3MEPEHUI;

IIPOBECHHUE HECITIOKHBIX IKCIIEPUMEHTAIIbHBIX UCCIIEIOBAHUM; CAMOCTOSITEIIHHO
coOuparh SKCIEPUMEHTAIBHYI) YCTAaHOBKY M TPOBOJHUTH HCCIEIOBAaHUE TIO
UHCTPYKIUH, MPEACTABIATh MOTYYEHHbIE 3aBUCUMOCTH (PU3UYECKUX BEIUYUH B
BUJe TaOMUIl W TpaduKOB, YYUTHIBATH IOTPEIIHOCTH, JA€TaTh BBIBOJBI IO
pe3yabpTaTam UCCIeI0BaHUs

[TonnMaHue xapakTepHBIX CBOMCTB (u3ndyeckux Mojenel (MmarepuaibHas
TOUKa, aOCOJIIOTHO TBEPJAOE TEJNO, MOJAEIM CTPOEHHs Ta30B, MXUAKOCTEH u
TBEPJBIX TeJl, IUIAHEeTapHasi MOJIENb aToMa, HyKJIOHHAsE MOJIeNIb aTOMHOTO SiIpa)
U YMEHHME IPUMEHSTh UX JUIsl 00BsICHEHUS! (PU3UUECKHX MPOIIECCOB

YMenue oObICHSATH (I)I/I3I/I‘{CCKI/IC MMponeccChbl U CBOICTBa TCJI, B TOM YHUCJIC U B




KOHTEKCTE CUTYallUd MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa, B YaCTHOCTH,
BBISIBJIATH IPHYMHHO-CIICACTBEHHBIC CBS3H U CTPOUTH OOBSCHEHHE C OMOPO Ha
W3yYeHHBIE  CBOMCTBa  (PU3MUECKUX  SIBICHUH, (U3NYECKUE  3aKOHBI,
3aKOHOMEPHOCTH ¥ MOJEIU

YMenue pemarbs pacu€THble 3amaud (Ha 0a3ze 2 — 3 ypaBHEHHI), UCHOJIb3YA
3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINE (U3WYECKHE BEIWYMHBI, B YaCTHOCTH,
3alMChIBaTh KPAaTKOE YCJIOBHME 3aJaud, BBISIBIATH HEAOCTAIOUIUE JaHHbIE,
BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IJIsl €€ pEeLIeHUs], UCII0Ib30BaTh
CIpaBOYHbIE JaHHbIC, IPOBOAUTH PACUYETHl U OLEHUBATh PEATUCTHUHOCTD
[OJIyYEHHOTO0  3HAueHusi (U3NYECKON BEJIUWYMHBI; YMEHHE OIpPEleNsTh
pa3MepHOCTh (PU3UYECKON BEJIMYMHBI, MOJYYEHHON IPU PEIlIeHUH 3a7auu

YMeHue xapakTepu3oBaTh IPUHIUIIBI IEHCTBUS TEXHUYECKUX YCTPONCTB, B TOM
yyciie ObITOBBIX TPUOOPOB, M MPOMBIIIIEHHBIX TEXHOJIOTMUECKUX MPOLIECCOB I10
UX OIMCAaHUIO, HUCHOJBb3YyS 3HAHMUS O CBOMCTBaX (U3MUECKUX SIBIECHUU U
He00X0IuMble (pHU3NUECKHe 3aKOHOMEPHOCTH

10

YMeHue HCIosIb30BaTh 3HAaHUS O (PU3UUECKHUX SIBICHHUAX B IIOBCETHEBHOMU
KU3HU 17 obOecriedyeHHs O€30MacHOCTH MpH  OOpaleHud ¢ ObITOBBIMHU
npubopaMu U TEXHUYECKHMMM YCTPOMCTBAMM, COXpaHEHHUS 3/0pOBbi U
COONIIOJICHUST HOPM SKOJIOTUYECKOTO0 IMOBEJICHHMsS B OKpyXaroleh cpene;
MMOHMMaHHe HEOOXOJAMMOCTH MPUMEHEHUS JOCT)KEHUH (PU3UKU U TEXHOJOTUM
JUI PalliOHAJIBHOTO MPUPOIOTIOIH30BAHUS

11

OmneIT NoKcKa, Tpeobpa3oBaHUs U MpelcTaBiIeHUs WHGOpMaluu (U3NIECKOTO
COJIep)KaHHUA €  KCIOJb30BaHHEM  HH(OPMalMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHil; YMEHHE OLIEHWBATh JOCTOBEPHOCTH MOJTYYEHHON MH(pOpMAIUU HA
OCHOBE HMEIOIIUXCA 3HAaHUM M JIONOJHUTEIbHBIX HCTOYHUKOB; yMEHHE
WCIOJIb30BaTh MPU BBINOJHEHUH YYeOHBIX 3aJaHUN HAYyYHO-TIOMYJISAPHYIO
AUTEepaTypy pU3NUYECKOTO COJepkKaHMUs, CIIPAaBOUYHbIE MaTepUAIIbI, PECYPChI CETH
HutepHer; BiameHne 0a30BBIMU HaBBIKAMHU IpeoOpa3oBaHus WHOOpMAIUU U3
OJIHOMl 3HAKOBOM CHCTEMbl B JPYryl0; yMEHHE CO03[aBaTh COOCTBEHHBIC
NUCbMEHHBIE U YCTHBIE COOOLICHHS HAa OCHOBE MH(OpPMAIMH M3 HECKOIbKUX
UCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 MEXAHUWYECKHUE SBJIEHU A
11 Mexanungeckoe JIBUKCHUE. MarepuaibHas TOYKA. Cucrema OTCYETa.
"~ | OTHOCHUTENBHOCTD JBUKECHMUSI
PaBHoMepHOe U HepaBHOMepHOe JBukeHHE. CpenHss ckopoctb. Dopmyna Uit
1.2 | Berumcienus cpeaneit ckopocru: V = S/t
PaBHOMepHOE TpsSMOJMHENWHOE JBWXKEHHE. 3aBUCUMOCTh KOOpPAMHATHI Tejla OT
BPEMEHHU B Cllyyae paBHOMEPHOT'O IMPSIMOJIMHEMHOTO JIBUKEHUS:
1.3 x(t)=x,+vt
I'padukn 3aBUCUMOCTH OT BpEMEHH JUISI MPOEKUMH CKOPOCTH, MPOEKIUU
nepeMeleHus, MyTH, KOOPAWHATHI IPU PAaBHOMEPHOM MPSMOJIUHEHHOM JBH)KEHUN
3aBUCHMOCTh KOOPJHMHATHl Tella OT BPEMEHM B CIydyae pPABHOYCKOPEHHOIO
MPSIMOJIMHENHOTO IBUKEHHUSL:
!Q
Sf)=vo, *I+ay* =
=<
@opMyIbl 1 MPOEKIHUH MTEPEMEIEHUs, TPOCKIUN CKOPOCTH U MPOEKIUN YCKOPEHHUS
IIPY PABHOYCKOPEHHOM IPSMOJIMHEMHOM JIBUKEHUU:
2
1.4 Sy (FL) =y, cf+a, - ? >
U.\'('f) =Up, T4, 1,
a(f)=canst,
U:I‘ - Ul.'fL :zaxsr
I'pacduku 3aBUCUMOCTH OT BpEeMEHU JUIsl MIPOEKIUU YCKOPEHHMSI, TPOEKIUHU CKOPOCTH,
MPOEKLUHUU IE€PEMEUICHUs, KOOPJIMHATBI IpPU PABHOYCKOPEHHOM MPSMOJIMHEHMHOM
JBUKEHHUH
CBoOonnoe manenue. Dopmylnbl, OMHCHIBAIOUIME CBOOOJHOE TaJeHUE Tela [0
15 | BEpTHKAM (IBM)KeHUE Telna BHU3 WJIM BBEPX OTHOCHTEIHHO MOBEPXHOCTH 3EMIIN).
" | I'paduku 3aBUCUMOCTH OT BPEMEHH ISl MPOEKLUUU YCKOPEHUS, MPOEKIUU CKOPOCTH U
KOOPJIUHATHI IPU CBOOOTHOM MAJACHUHU TEJIa MO BEPTHKAIH
CkopocTh paBHOMEPHOTO JIBUKEHHUSI TeJla IO OKpYKHOCTH. HanpasiieHue ckopocTu.
@dopmyna s BBIUMCIEHHS CKOPOCTHM YEpe3 paguyCc OKPY)KHOCTH M IEpUOJ
oOparieHus:
b= 2MR
T
1.6

HeHTpOCTpeMI/ITCJ'ILHOC YCKOpPCHHUC. HaHpaBHeHI/Ie HOEHTPOCTPEMUTCIILHOT'O YCKOPCHUA.
q)OpMy.]'Ia JUIsL BBIYUCIICHUA YCKOPCHUA:




dopmyna, CBSI3BIBAIOIIAS IEPUOJT U YACTOTY OOpaIleHus:

V= 1
T
Macca. IInotHocts Bemectsa. @opmyra sl BBIYUCICHUS TUIOTHOCTH
1.7 _m
V
1.8 Cuna — BektopHas ¢pusnueckas BennurHa. CIIoKeHHe CUIT
1.9 SBnenue nnepuuu. Ilepssoiii 3akoH HeroToHa
Bropoi1 3akoH HeroTona:
1.10 F=m-d
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOLIEH Ha TEJOo
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 F. —_F
217 TS 12
Tpenue mokos u TpeHue ckoJbkeHHs. Dopmyrna JUisi BBIYUCICHUS MOJYJS CHIIbI
TPEHUSI CKOJIbKECHHUS:
112 | TPe CKOJIbXKE
Fo=u-N
Hedbopmarnus Tena. Yopyrue u Heynpyrue aepopmanun. 3aKoH ynpyrou aegopMarum
3aKkoH ['yka):
113 | ( yKa)
F=k-Al
BcemupHoe Tsarotenue. 3aK0OH BCEMUPHOTO TATOTEHUS:
My - M4
F=g -1 21
1.14 R
' Cuna tsprecTu. Y CKOpeHHe CBOOOIHOTO MaIeHHUSL.
dopmyna JUTsi BBIYUCICHUS CUJIbI TSDKECTH BOJIM3H MoBepxHocTH 3emiu: F = mg.
JBrxenune nnanet Bokpyr Connna. [lepBas kocmuueckas ckopocts. HeBecoMocTs n
Meperpy3Ku
Nmnynsc Tena — BekTopHas puznyecKkasi BeJIHurHa.
1.15 D=mp
Nmnynse cuctemsl ten. M3menenue umnynabsca. UMnynbe cuiibl
3aKOH COXpaHEHMs UMITYJIbCa JIJIsl 3aMKHYTOM CUCTEMBI TE:
1.16 D=1l 1L, =const
PeakTuBHOE NBMXKEHUE
Mexanuueckas padota. @opmyrna a1l BBIYMCICHUS PaOOThI CUIIBIL:
A=Fsoosu
1.17 MexaHnyeckasi MOIHOCTb:
A
N==
I
118 Kunernueckas u noreHuuanbHas sHeprust. @opmMysia 11 BBIYMCIEHUS KHHETUYECKON

SHEpPIruu:




HE_,?E
By
Teopema o kuHeTHUECKOU d3Heprun. Popmyrna s BIYUCICHUS NOTCHIMAIBHON
SHEPIHH TeJla, IOJIHIATOrO
HaJ 3eMIE:

E,= mgh

1.19

Mexanudeckast SHEPTHUs:
E=E;.+E »

3aK0oH COXpaHEHUsI MEXaHUUeCKOM sHeprun. Popmyra /I 3aKOHA COXpaHEHUs
MEXaHWYECKOI 3HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpanieHne MEXaHM4ECKOM SJHEPIUU IIPU HAIMYUU CUJIBI TPEHHUS.

1.20

[TpocThie MexaHU3MBIL. «30J0TOE IPABUIIOY» MEXAHHKH.
Peruar. Momenr cwist: M - Fl.
VYcnoBue paBHOBECHS phlUara:

M +M, +..=0
[ToasmxHbIi 1 HeMOABIWKHBIN O0510KU. KITJI mpocThIx MexaHU3MOB,
n= Anonesnan
A‘S&TI:EHH

1.21

JlaBiienue TBEPIOTO TeEaA.
®dopmyna JUTsl BBIYUCICHUS TaBJICHUS TBEPIOTO Tena:
F
P=-
JlaBnenue raza. AtMocdepHoe TaBiIcHUE.
l'unpocraTtuyeckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyna ISl BBIYUCICHUS JaBICHUS BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['unpaBnuueckuii npecc

1.23

3akon Apxumena. @opMyina s ONpEAeIeHUs BbITAIKUBAIONICH CUIIbI, JEHCTBYIOIICH
Ha TeJIo, MOTPYXKEHHOE B KUAKOCTH WM Ta3:

Fam =pgV

Ycnosue ninaBanud Tena. [InaBanue CYAOB 1 BO3QYyXOIIJIABAHUEC

1.24

MexaHnueckre KojeOaHHs. AMHJ’II/ITy,I[a, nepuoa M 4YacToTa KOJIEOAHHUH. CDOpMyJ'Ia,
CBA3bIBArOIIAA 4aCTOTY U ICPUOJ KOJIeOaHUH:

1.25

MaremMatnueckuii ¥ NOPYKUHHBIM  MasTHUKU. IIpeBpamieHue 5SHEpruum  Impu
KoJ1e0aTeIbHOM JIBHKEHUU

1.26

3aTyxa}0Hme KOJIeOaHMSI. BBIHY)KI[CHHBIG koJieOanms. Pesonanc

1.27

MexaHu4eCcKue BOJIHEL. HpOI[OJ'IBHBIC " NOTICPCUYHBIC BOJIHLIL. Z[J'II/IHa BOJIHBI 1 CKOPOCTb
pPacnipoCTpaHCHUA BOJIHBI:

h=v-T




1.28

3Byk. I'pomkocTh M BbicOTa 3Byka. OTpakeHHME 3BYKOBOI BOJIHBI Ha I'paHULE IBYX
cpea. Mudpas3Byk u ynbTpa3Byk

1.29

IIpakmuyeckue pabomul

N3mepenue cpenneil mIOTHOCTH BEIIECTBA; apXUMEIOBOM CUJIBI; )KECTKOCTH MPY>KUHBI,
Kod(ppHIMEeHTa TPEHUS CKOJBKEHHs; paOOThI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CpEIHEH
CKOPOCTH JIBIJKCHHS Opycka IO HAKJIOHHOM IUIOCKOCTH; YCKOpEHHs Opycka IpHu
ABHUXKCHHUU I10 HAKJIOHHOU IJIOCKOCTH, YaCTOThI U IICpHUOaa KOH€6aHHﬁ MaTEMATHYCCKOI'O
MadTHHKA; YaCTOTblI M ICPUOIa KOJIeOaHUHI MPY>KUHHOI'O MasATHHKAa, MOMCHTa CHIJIBI,
JEUCTBYIOLIEr0 Ha pblyar; paboOThl CHUJIbl YIPYTOCTH IMpPH MOABEME Ipy3a C MOMOIIBIO
HETIOJIBMXKHOTO OJIOKa; pabOThl CHJIBI YOPYIOCTH TPU MOABEME Tpy3a C IMOMOIIBIO
TTOJIBMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMETOBON CHIIBI OT 00BEMa MOTPYKEHHOM YacTH Tesa
U OT IINIOTHOCTH XUAKOCTH, HE3aBUCUMOCTHU BBITHJ'IKI/IB&IOHICﬁ CHJIBI OT MAcCChl T€Jia, CHUJIBI
TPCHUA CKOJIBXKCHHUA OT CHUJIbI HOPMAJIBHOI'O AABJICHHUA W OT poJa IMOBEPXHOCTH, CHUJIbI
YIOPYrOCTH, BO3HUKAIOLIEH B MPY)KHUHE, OT CTENEHU JeOopMalliui MPYKUHBI, YCKOPEHUS
Opycka OT yrja HakJOHAa HaIpaBISAIONICH; Teprojaa (Y4acTOThl) KOJEOAHWN HUTSIHOTO
MadTHHKA OT JJIMHBI HUTH; ICPUOIa KoJIeOaHUit IMPY>XUHHOI'O MAasATHHKA OT MACChI I'py3a U
KECTKOCTU IMPYXUHBI;, HUCCICAOBAHNEC HE3aBUCUMOCTH II€pHUOJa KOJIe€0aHUN HHUTSIHOIO
MasITHMKA OT Macchl Ipy3a. [IpoBepka yciioBHsI paBHOBECHS pblUara

1.30

Qusuueckue A61eHUs 6 npupoode: MPUMEPHI ABWKEHHUS C Pa3IMYHBIMH CKOPOCTSMH B
KUBOUM M HEXUBOU MpPUPOJE, NEHCTBUE CHIIBI TPEHUS B MPHUPOJE U TEXHUKE, MPUIMBBI U
OTNIUBBI, JBUXKEeHHE I1aHeT CONHEYHOW CHUCTEMbl, PEAKTUBHOE JIBU)KEHHE JKHBBIX
OpraHM3MOB, pblYaru B TeEJI€ YeJOBEKa, BIMSHHE aTMOC(HEPHOTO AaBIIEHUS Ha >KUBOM
OpraHu3M, IUJlaBaHuE pbl0, BOCHPHUSATHE 3BYKOB JKUBOTHBIMHU, 3€MIIETPSICEHHE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO

1.31

Texnuueckue ycmpoticmeéa: CHUUAOMETP, JATYUKH TIOJOXKCHHUS, PACCTOSIHHUS M
YCKOpPEHUS, JTUHAMOMETP, TOJIIMITHUKK, PAKEThl, PbIYar, MOJBHUKHBIA W HEIOIBUKHBIN
0JIOKH, HAKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIAIOIINECS COCYbI,
YCTPOMCTBO BOJIOTIPOBOJIA, THAPABINYECCKHIA IIpecc, MaHOMETpP, O0apoMeTp, BBICOTOMED,
MOPIIHEBOM HACOC, APEOMETP, IXO0JIOT, HCIIOJIb30BAHUE YIbTPa3ByKa B OBITY M TEXHUKE

TEIIVIOBBIE ABJIEHWA

2.1

OCHOBHBIC TIOJIO)KEHUSI MOJICKYJSIPHO-KHHETUYECKOH TEOPHHM CTPOCHHUS BEIIECTBA.
Monenu TBEPIOTO, )KHUIKOTO ¥ ra3000pa3HOTO COCTOSTHUM BeliecTBa. Kpucraminueckue u
aMmopdHBIC TeIa

2.2

JIBukenune vactull BemecTBa. CBsi3b CKOPOCTU JBMIKEHHUS YACTHUIl C TEMIIEpPaTypOu.
BbpoynoBckoe nuwxkenue, mubdys3us

2.3

CMauuBaHue 1 KallWJJIAPHBIC SABJICHUA

2.4

Temnosoe paciupeHUC U CKATHUC

2.5

Temnosoe PaBHOBCCHC

2.6

Buytpennss sneprusi. PaboTa u Temonepeaya Kak criocoObl U3MEHEHUsI BHYTpEHHEH
SHEPrUHU

2.7

Bugst TCIJIoNnepeaavn: TCIJIOMPOBOJHOCTb, KOHBCKIUS, U3JTYUCHUC

2.8

HarpeBaHI/Ie N OXJTAXIACHUC TCII. KonmyecTBO TEIIIOTHI. VaenpHasg TENI0EMKOCTb:

O=cml(t,~t,)

2.9

3aKkoH COXpaHCHU SHEPTUU B TCIJIOBBIX ITPOLICCCAX. ypaBHCHI/Ie TEIIOBOro OajaHca:

O+0,+..=0




Hcnapenne n konaeHcanus. VMi3MeHeHe BHYTPEHHENH SHEPTUM B MIPOLIECCE UCIIAPEHUS

2.10 | u konaencanuu. Kunenue sxuakoct. Y aenabHas TemioTa mapooodpasosanus: L = Q/m
211 Bnaxxnocts Bo31yxa
[InaBnenue m xpuctammszanus. M3MeHeHHe BHYTpEHHEH 3HEpPruM IpH IUIABICHUU U
KpUCTAJIIIM3aluu. Y IebHasl TEIJI0Ta MIaBJIeHUS:
2.12
_Q
- m
213 BHyTpeHHss 3Heprus cropaHusi TOILIMBA. Y ieibHasl TEIUIOTa CTOPaHUs TOILIUBA: ( =
Q/m
2.14 [Tpunnumne! padoTe! TeroBsix Asurateneit. KI1J[ TemoBoro aurarens
IIpakxmuueckue pabomoi
WN3mepenue yaenpHON TEMIOEMKOCTHM METAUNIMYECKOTO LWIMHJIpA; KOJMYECTBa
TEIUIOTHI, IMOJIyYYEHHOTO BOJON KOMHATHON TemrepaTrypbl (PMKCHPOBAaHHOW MacChl, B
5 15 | KOTOPYIO OMyIIeH HarpeThli LMIUHAP; KOJIMYECTBa TEIUIOTEI, OTJAHHOTO HArpeTHIM
UWIMHAPOM, TOCJIE OIMYyCKaHHsl €ro B BOJY KOMHATHOM TeMIepaTypbl; OTHOCHTEIBHOM
BJIQXKHOCTH BO3/yXa; yJIEIbHOM TEIUIOTHI IUIaBlieHUS Jibja. MccinemoBaHue M3MEHEHUS
TEMITEpaTyphbl BOJIBI MPU PA3TUYHBIX YCIOBUSIX; SIBICHUS TEIJIOOOMEHA MPHU CMENTUBAHUH
XOJIOJHOW M ropsiuel BOJBL; ITpoIiecca NCIapeHUs
Qu3zuueckue A61eHUs 8 npupode: TIOBEPXHOCTHOE HATSKEHUE U KAIUJUISIPHBIE SBICHUS
2.16 | B mpupoje, KpUCTATBI B MPHUpOJIe, n3nydeHue CoiHIa, 3aMep3aHue BOJ0EMOB, MOPCKHE
Opu3el; 00pa30BaHUE POCHI, TYMaHa, WHEs, CHeTa
Texunuueckue ycmpoticmea: KanWUISpbl, MPUMEPHI HCIOIb30BAaHUS KPHUCTAJIIOB,
2.17 | )KMIKOCTHBIA TEPMOMETp, JATUYUK TEMIIEPaTyphl, TEPMOC, CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOUHA, JBUTaTElb BHYTPEHHEIO CrOpaHUs
3 DJIEKTPOMAT'HUTHBIE SIBJIEHU A
3.1 DnekTpusaiys Tel. J[Ba Bua 3JIeKTPUUECKHUX 3apsiioB
3.2 B3aumoperictBue 3apsokeHHbIX Tell. 3akoH KynoHa
3.3 3aKOH COXpaHEeHHUsI IJIEKTPUUYECKOTO 3apsiia
34 Onextpuueckoe  noje.  Hampsok€HHOCTH — snekTpuueckoro  mois.  [lpunnun
CYIEPIO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocutenu snexkTpuyeckux 3apsiioB. JleHcTBUE  ANEKTpUYECKOro TMOJs — Ha
aneKkTpudeckue 3apsasl. [[pOBOTHUKY U IUANEKTPUKH
[TocTosHHBIN snexTpuyeckuit Tok. [leiicTBust snektpuyeckoro Toka. Cuna TokKa.
3.6 | Hampsoxenue.
| =qg/t,U=Alq
37 DNEKTPUUECKOE COMTPOTUBIICHHE. Y ACTBbHOE SIEKTPUUECKOE COTPOTUBIICHHE:
R =pl/S
38 3akon Oma st ydacTka snekrpudeckoit neru: | = U/R
IlocnenoBarenpbHOE COEMHEHNE IPOBOIHUKOB:
3.9 Jrl =1, UZUl +U2.'. R=R1+R2.

HapannenLHoe COCAMHCHHUC ITPOBOJHUKOB PABHOI'O COMMPOTUBIICHUS:




U=UyI=1+1; R=

b |2

CMelaHHbIe COCAUMHCHHA IIPOBOJHNKOB

Pabota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akon Ixoyns — Jlenma:
3.11 0= I:'_ ‘R-t
312 OnpiT Dpcrena. MarauTHoe moJjie mpsiMoro MPOBOJHUKA ¢ TOKOM. JIMHUM MarHUTHOM
WHTYKITHHA
3.13 MarauTHOE T0JIe MOCTOSTHHOTO MarHuTa. B3anMo1eliCTBHE TOCTOSTHHBIX MAarHUTOB
3.14 JleficTBHEe MarHUTHOTO I0JIsI HA MPOBOJAHUK C TOKOM
3.15 Omnbitel @apages. SABnenue anekTpoMaruutHol nHaykuuu. [Ipasumno Jlenna
IIpakxmuueckue pabomoi
W3MepeHne 31eKTpHUYecKOTO COTPOTUBIICHUSI PE3UCTOPA; MOUTHOCTH AIIEKTPUYECKOTO
TOKa; pabOTHI IEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, BO3HUKAIOIIETO B MPOBOJHUKE (PE3HCTOPHI,
3.16 | mammoyka), OT HampsHKEHHS HA KOHIIAX MPOBOJHWKA; 3aBUCHMOCTH COTPOTHBIICHHS OT
JUTMHBI TIPOBOTHHKA, TUTOIIAH €0 TIOTIEPEIHOTO CEUYCHUS U YICIFHOTO COTIPOTHUBIICHHUS.
[IpoBepka mpaBWiIa JUIS DJICKTPUYECKOTO HAMPSHKCHHUS TPH  TOCIEI0BATEIIEHOM
COEIMHEHUH MPOBOJHUKOB; MPaBUJIA JIJIs1 CHUJIBI 3JIEKTPUYECKOTO TOKA MPH MapauieIbHOM
COCTMHCHUH TIPOBOTHUKOB (PE3UCTOPHI M JIAMITOYKA)
Qusuueckue A6leHUs 6 npupode: DIEKTpUUYECKUE SBJIEHHS B aTMocdepe,
3.17 | >neKTpUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE TOJIe 3eMJIM, Apeid MOJIFOCOB, POJb
MarHUTHOTO TOJIS JJIs1 )KM3HU Ha 3emiie, TOJISIPHOE CUSIHHE
Texuuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK
318 JNIEKTPUYECKOM  SHEPruu,  DIIEKTPOOCBETUTENIbHbIE  MPUOOPHI,  HarpeBaTelIbHbIE
ANEKTpONpUOOpsl  (MIPUMEPHI), AIEKTPUUYECKHE MPEJOXPAaHUTENH, AJIEKTPOMArHUT,
AJIEKTPOABUTaTeNb MOCTOSHHOTO TOKA, TeHEPaTOP MOCTOSHHOTO TOKa
3.19 DneKkTpoMarHuTHbIe BOJHBL [1Ikasa 3JeKTpOMarHUTHBIX BOJIH
3.20 JlydyeBas mojziensb cBerta. [IpsimonmHeliHOe pacipocTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus ceera. [Imockoe 3epkano
3.22 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHUS CBETA
3.23 Jlucniepcus cBera
324 Jlunza. Xon mydeit B nun3e. okycHoe paccTosiHue TUH3bL. OnTudeckas cuiia JIWH3bL:
D=1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTudeckue npudopsl
Ipaxmuuecxue pabomoi
W3mepeHne onTHUECKOW CHIIBI cOOHMparomield JIMH3bI; (HOKYCHOTO PacCTOSIHUS
coOuparomeii TUH3BI (10 CBOWCTBY paBEHCTBA pa3MEpOB MpeAMETa U U300paKeHHs, KOTaa
3.26 | mpenMeT pacrosioKeH B IBOMHOM (oKyce), moKazaTess MpeoMIICHUS CTEKIIA.
HccnenoBanue cBoicTBa M300pa)KeHHs, IOJYyYEHHOTO C MOMOIBIO coOuparomeit
JUH3bI; U3MEHEHHsI (POKYCHOTO PacCTOSHUS JIBYX CIOXKEHHBIX JIMH3; 3aBUCUMOCTH yria
MIPEIOMIICHHUSI CBETOBOTO JIy4a OT YIJia MaJICHUs Ha TPAHUIIE «BO3YX — CTEKIIO»
3.7 Qusuueckue sagnenus 6 npupode: 3atMenus: Conmnua u JIyHsl, 1[BeTa Tel, ONTUYECKHE

aBJIeHHsI B aTMoc(epe (1BeT HeOa, pedpakius, paxyra, MUPax)




3.28 Texnuyeckue ycmpoticmea. OYKH, IEPUCKOII, (POTOAIIAPAT, ONTHYECKHAE CBETOBO/IBI

4 KBAHTOBGIE SABJIEHUA

4.1 PamnoaktuBHOCTE. Anb(a-, 6eta-, ramMa-u3inydeHus. Peakiym anbga-u O6eta-pacnaaa
4.2 OmnsiThl Pesepdopna no paccesnuto anbha-vactui. [lnanerapHas Moenp atToma

4.3 CocraB atomHOrO siapa. M30Tomsl

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakiyy. 3aKOHbI COXpPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHUCET

Qusuueckue asnenus 6 npupode: €CTECTBEHHbBIH PaJMOAKTUBHBIN (DOH, KOCMUYECKHUE
4.6 | myun, pagMOaKTHBHOE HW3Iy4YCHHE NPUPOIHBIX MHUHEPAIIOB, JEHCTBHE PaJIMOAKTUBHBIX
W3JIy4eHUN Ha OPraHu3M 4YeJI0BeKa

Texnuueckue ycmpoticméa: CHEKTPOCKOI, HWHIUBUIYalIbHBIH JO3UMETp, Kamepa

4.7
BuiibcoHa, siepHast sHEpreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 7 knacc/ Ileppiukun A.B., O611ecTBO ¢ OrpaHUYeHHON
0TBeTCTBEHHOCTHIO «/IPODA»; Akninonepnoe obectBo «M3narenbcTBo
«IIpocsewenue»

» dusuka, 8 knacc/ [lepeimkun A.B., O011ecTBO ¢ OrpaHUYEHHOMN
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M31atenbeTBO
«IIpocsewenue»

» dusuka, 9 knacc/ Ieppiukun A.B., I'ytHuk E.M., O61iecTBo ¢ orpaHu4eHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo
«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

1 Ieppiikun A.B., I'yrauk E.M. ®usuka. 7 xknacc. — M.: Ipoda, 2021

2 ®uzuka. Tectel. 7 kinacc (aBropel: H. K. Xannanos, T. A. XanHaHOBa).

3 ®usuka. CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl. 7 Kiacc (aBTophl: A. E.
Mapon, E. A. Mapon), [poda, 2021

4 ®duzuka. Jlunakruueckue marepuansl. 7 kiacc (aBtopol: A. E. Mapos, E. A.
Mapon). — M.: [Ipoda, 2021

5 ®usuka. JIlnarnoctuueckue padbotel. 7 kinacc (aBropsl: B. B. Illaxmatoga, O. P.
[edep). — M.: Ipoda, 2021

6 dusuka. COOpHUK BOIIPOCOB M 3a1ad. 7 kiacc (aBTopsl: A. E. Mapon, E. A.
Mapon). — M.: Jlpoda, 2021

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://class-fizika.ru/

http://interfizika.narod.ru/index.html
https://www.sites.google.com/site/saitpofizike/home

https://resh.edu.ru/

http://www.fizika.ru/

http://physics03.narod.ru/

LearningApps.org

https://learningapps.org/index.php?overview s= category=0

OBOPYJIOBAHHUE B PAMKAX OYHKIIUMOHUPOBAHUA HHEHTPA
OBPA30OBAHUSA ECTECTBEHHO-HAYYHOM n TEXHOJOTMYECKOHN
HAIIPABJIEHHOCTH «TOYKA POCTA»

1. IMudposas nadopatopus no Gpusuke (yueHudeckas) — 3 mT.

2. Habop OI'D no ¢usuke - 2 it (14 KOMIIEKTOB)

3. HoyrOyx — 1 mrt.



Yuer nporpaMMbl BOCIUTAHUS HA YPOKaX QU3MKH
BocnuraresibHbIe 32241 HIKOJBHOI0 YPOKA
YpoeeHb ocHosHo20 0bujezo 0bpazosaHus

1) BocnMTaHue POCCUMCKON I'pakJIaHCKOM HMJIEHTUYHOCTH: MAaTPUOTH3MA, YBAXKEHHUS K
OteuecTBy, MPOILJIOE U HACTOSIIEE MHOTOHALMOHAIBLHOTO Hapoaa Poccum; oco3HaHue cBoeit
STHUYECKOM MPHUHAJUIEKHOCTH, 3HAHUE UCTOPUH, SA3bIKA, KyJIbTYpbl CBOETO HapoJa, CBOEro Kpas,
OCHOB KYJIBTYPHOI'O Hacjenus HapoJoB Poccuu u yenoBedyecTBa; yCBOGHHUE TYMAHUCTUUYECKUX,
JEMOKPAaTUYECKUX U TPAJUIIMOHHBIX LIEHHOCTEH MHOIOHALMOHAJILHOTO POCCUIICKOTO 00ILECTBA;
BOCITUTaHHE YyBCTBA OTBETCTBEHHOCTH U JI0Jra nepeq PonnHoii;

2) ¢dopMUpOBaHHUE OTBETCTBEHHOI'O OTHOIIECHUS K YUYEHUIO, TOTOBHOCTH U CIIOCOOHOCTHU
00yJaromMXxcsi K CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYCHHIO U
MMO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOEHUIO NAIbHEHIIEH WHANBUAYATHHON TPaeKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHUpe Ipodecchii U nmpodeccnoHalIbHBIX TPEAIOUTEHUH C
Y4€TOM YCTOMUYMBBIX IO3HABATEJIbHBIX HHTEPECOB, a TaKKe Ha OCHOBE (OPMHUPOBAHUS
YBa)XUTEIBHOTO OTHOILLIEHUS K TPYZY, Pa3BUTHS ONbITA YYACTHS B COLIMAIbHO 3HAYMMOM TPY/IE;

3) ¢gopmupoBaHuE LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Da3BUTHS HayKd M OOIIECTBEHHON NPAKTHKH, YYHUTHIBAIOIIETO COIHAJIbHOE,
KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3re COBPEMEHHOTO MUPAa;

4) GpopMUpPOBaHUE OCO3HAHHOTO, YBAKUTEIBHOTO M JOOPOKETATEILHOTO OTHOIICHUS K
JIPYroMy 4YelOBEeKYy, €ro MHEHHMIO, MHUPOBO33PEHHIO, KYIbTYpE, S3bIKY, BEpe, I'pa)IaHCKON
MO3ULUH, K UCTOPUH, KYJIbTYpE, PEITUTHU, TPATULIMAM, sI3bIKaM, IIEHHOCTSIM HapoJoB Poccuu u
HapoJI0B MHUPA; TOTOBHOCTH U CIIOCOOHOCTH BECTH TUAJIOT C APYTUMU JIOAbMHU U JOCTUTATh B
HEM B3aMMOITIOHUMAaHU;

5) ocBOEHUE COIMAIBHBIX HOPM, ITPABUJI MIOBEICHHUS, POJICH B (OPM COITUATHHOM KU3HHU
B TpyIHmax M cooOlIecTBaxX, BKJIIOYas B3pPOCIBbIE U COIMAJbHBIE COOOIECTBA; ydacTHE B
IIKOJIBHOM CaMOYIPAaBJICHUU U OOIIECTBEHHOM *HU3HU B MpeesiaX BO3PACTHBIX KOMIIETEHIIUH €
Y4ETOM PETHOHATbHBIX, STHOKYIBTYPHBIX, COIIMAILHBIX M SKOHOMHUYECKHX 0COOCHHOCTEHH;

6) pa3BUTHME MOPAIBHOTO CO3HAHHUS U KOMIETEHTHOCTH B PEIICHUH MOPAJIbHBIX
mpoOsieM Ha OCHOBE JHMYHOCTHOTO BbIOOpa, (OpPMHUPOBAHUE HPABCTBEHHBIX YYBCTB U
HPABCTBEHHOI'O IMOBEAEHHUS, OCO3HAHHOTO U OTBETCTBEHHOTO OTHOUIEHUS K COOCTBEHHBIM
MOCTYIIKaM;

7) dopMupoBaHUEe KOMMYHHUKATUBHOI KOMIIETEHTHOCTH B OOIIEHUU U COTPYTHHUYECTBE
CO CBEpCTHUKAMM, JETbMH CTaplIero W MJIAJALIEr0 BO3pacTa, B3pOCIbIMM B IIpoLEcce
00pa3oBaTeNbHOM, OOIIECTBEHHO MM0JIE3HON, y4eOHO-UCCIeI0BATENbCKON, TBOPUECKOM U IPYrUX
BHJIOB JICATEIBLHOCTH;

8) dopmupoBaHue MEHHOCTH 3I0pPOBOTO U Oe3omacHoro obOpasa KHU3HH, YCBOCHHE
MpaBWJI WHAMBUAYAJbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 TMOBEACHUA B UPE3BbIYANHBIX
CUTYALUSIX, YTPOXKAIOLWIUX KU3HU U 30POBbIO JIIOJIEH, MPABUII IOBEACHUS HA TPAHCIOPTE U Ha
Joporax;

9) hopmupoBaHHE OCHOB 3KOJIOTMUYECKON KYJIbTYpPbI, COOTBETCTBYIOILEH COBPEMEHHOMY
YPOBHIO DKOJIOTUYECKOTO MBIIUIECHUS, Pa3BUTHUE OIBITA HKOJOTMYECKH OPUEHTHPOBAHHOMN
pedQIeKCUBHO-OIICHOUYHON U MPAKTHUECKON AEATEIbHOCTU B )KU3HEHHBIX CUTYALIUAX;

10) oco3HaHue 3HAUYEHUS CEMbU B JKU3HU UeEJIOBEKa M OOIECTBa, MPUHATUE IIEHHOCTU
CeMENHHOM )KU3HH, YBAXXHUTEIbHOE U 3200 TJIMBOE OTHOILIEHHE K WIEHAM CBOEH CEeMbH;

11) pa3BuUTHE ACTETHUECKOTO CO3HAHMS Y€pe3 OCBOECHUE XYJOXKECTBEHHOIO Hacleaus
HapoJ0B Poccuu u Mupa, TBOpUECKOH AEATEIBHOCTH 3CTETUYECKOTO XapaKTepa.

BocnurarejbHbIH MOTEHIHUAJ y‘lC6HOFO npeamMeTa «Du3uKa» Ha YPOBHC
OCHOBHOTO O6H_ICFO O6pa30BaHI/I}I pCaIM3yCTCA HA JIesITeILbHOCTHON OCHOBE qepes:



e IPUBJICUCHHE BHUMaHUs OOYJalOUIMXCS K LEHHOCTHOMY acCIeKTy M3ydaeMbIX Ha
ypOKax SIBJICHHI, OPraHu3alui0 padoOThl C TOTy4aeMOl Ha Ypoke HH(popMaIuein
(GU3MYEeCKOTo COoAep)KaHus, BKIOYass HMHGOPMAIMIO O COBPEMEHHBIX JOCTHIKEHUSIX
(bU3MKK; aHATM3 ¥ KPUTHYECKOE OLIEHUBAaHUE UH(POPMALINY;

e IPUMEHEHHE Ha YPOKE HWHTEPAKTHBHBIX (OPM pPabOTBI C OOYYAIOUUMHUCS:
MHTEIUICKTYaJIbHBIX UTP, CTUMYJIUPYIOUINX TI03HABATEILHYI0O MOTHBALIUIO O0YJarOIUXCS;
IMIAKTHYECKOTO Tearpa, TI/Ie TMOJY4YCHHbIE HA YpPOKEe 3HAHHS OOBITPBIBAIOTCS B
TeaTpabHBIX TOCTAaHOBKAX; IPYNIOBON PabOTHI MM pabOTHl B Mapax, KOTOpBIE y4ar
oOyJaromuxcss KOMaHIHOW paboTe U B3aUMOJICHCTBHIO C APYTUMHU O0yJarOIIUMUCS;

e THUIIMUPOBAHKE U TIOJIEPKKY MCCIIENOBATEIBCKON NESTENFHOCTH 00yJarOIuXxcs
B paMKax pealu3allid WMH WHIUBUAYaJIbHBIX M TPYIIOBBIX HCCIEI0BATEIBCKUX
MPOEKTOB, YTO JAeT 00yUJArOIIUMCSI BO3SMOXXHOCTh MMPHOOPECTH HABBIK CAMOCTOSITEIIHHOTO
pereHus mpoOJIeMbl, pa3BUBAET yMEHUS HAONOJAaTh MPHUPOHBIE SBICHHS, BBITOJIHSITH
OTBITHI M OJKCIIEPUMEHTAIBHBIE HCCICIOBAHUS C WCIOJIb30BAHUEM HM3MEPHUTEIHHBIX
npuOopoB, (opMHpyeT HaBBIK T€HEpUpPOBaHHS M O(OPMIIEHHS COOCTBEHHBIX HJEH,
HaBBIK IyOJUYHOTO BBICTYIUICHHS TI€pel ayAWTOpPHEH, apryMEHTHPOBAHHS |
OTCTaMBaHMUS CBOCH TOUKH 3pEHUS,

*3HAKOMCTBO CO cdepamMu TPO(PEeCCHOHAIBHON NEATeTbHOCTH, CBS3aHHBIMH C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHDKEHUSX
(bu3NYeCKoi HayKH, YTO CIIOCOOCTBYET Pa3BUTHIO MPEICTABICHUH O BO3MOXKHBIX cepax
Oynymei mpodeccHOHaTbHON AESITEIbHOCTH, CBS3aHHOM C (PU3HMKOM, MOJArOTOBKA K
JTanbHEHIIeMy 00yYeHHIO B 3TOM HAlpaBJICHUH U OCO3HAHHOMY BBIOOPY OO0YJarOIIMMUCS
Oynymei nmpodeccuu;

¢ YCTAHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUS MEXIYy Yy4YUTelleM M Y4YEHHUKaMH,
CIOCOOCTBYIOIIUX TIO3UTUBHOMY BOCHPHATHIO YYaIllUMHUCA TPEOOBAaHUHW W TPOCHO
YUUTEIS, aKTUBU3AUHU UX TIO3HABATENILHOM IEATEIIbHOCTH U aKTUBHOCTH;

¢ TOOYXKICHHE OOYyJalomUXCsl K COOJIOEHHWI0O Ha YpPOKE OOIIETPUHATHIX HOPM
MOBEACHUS, TMpaBuWi OOMIEHUS CO CTapliuMu (Y4UTENsIMH) U CBEPCTHUKAMU
(IIKOJIBHUKAMH);

¢ ICIIOJIb30BAHUE  BOCIUTATENBHBIX  BO3MOXHOCTEH  coaepkaHHMsl — y4eOHOTO
mpeaMera  uyepe3  JIEMOHCTpalMio  OOydalolmMMcs  MPUMEPOB  OTBETCTBEHHOTO,
IPaXKIaHCKOTO MOBEACHUS, TPOSBICHUS YEJIOBEKOIIO0MS 1 100pOCEepACUHOCTH;

o OpraHu3aluro I.HC(l)CTBa MOTHUBUPOBAHHBIX WU 3PYAUPOBAHHBIX YYAIIUXCA HAI HUX
OJHOKJIaCCHHUKA.



CUCTEMA OLHEHKH JOCTUXEHHUA OBYUYAIOIIIMMHUCHA
IINTAHUPYEMBIX PE3YJIBTATOB OCBOEHUA
OBPA3OBATEJIBHBIX IPOI'PAMM HA YPOBHAX OCHOBHOI'O
OBIIEI'O U CPEJHEI'O OBIIIEI'O OBPA3OBAHUA
YUYEBHBIN IPEJMET «®HU3UKA»

B cootBercTBHE ¢ TpeboBaHMsIMH (pelepaibHBIX TOCYAaPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB 00IIero oOpa3oBaHUS OLIEHKA Y4E€OHBIX AOCTMXKEHHH MO (U3MKE, KaK U IO
IpyruM  y4eOHBIM TIpeMEeTaM, peau3yeT CHUCTEMHO-IESTeIbHOCTHBINH, YPOBHEBBIH H
KOMTIUTIEKCHBIN TIOJTXO/IBI.

[Tmanupyemble pe3yabTaThl M0 PU3UKE MOKHO OOBETUHUTH B HECKOJIBKO TPYIIIL:

1) oceoenue nousmuiinoco annapama (MCNOJb30BaHHUE TOHSATHI, pPACIO3HABAHHE
SIBIICHUH, OTIMCAHKE SIBJICHUH MPH IMMOMOIIHM (U3MYECKUX BEIHYHH, UCIOJIB30BAHNE 3aKOHOB
JUTSL XapaKTEPUCTUKH MPOIIECCOB, paboTa C MOJIETISIMU);

2) @opmuposanue memooonoeuyeckux ymeHnuti (OCBOGHHE METOJIOB HAy4YHOTO
MO3HAHWS, TPOBEJCHUE OMNBITOB IO HAOMIONEHUIO (U3NYECKUX SIBICHUH, IPOBEICHHE
NPSIMBIX W KOCBEHHBIX W3MEPEHWH, HMCCICNOBAHUN 3aBUCHUMOCTEH (PU3MYECKHX BEIWYHH,
coOroieHre MpaBuIl 0€30IacHOTo Tpyia Ipu paboTe ¢ 1abopaTopHBIM 000PYIOBaAHUEM );

3) pewenue kauecmeennvix u pacuemmuvlx 3a0ay (0OBSICHEHHE SBJICHUI U MPOIECCOB,
MPUMEHEHHE TEOPETUIECKOTO MaTepraa Jyisl peleHus 3a/1a9);

4) nonumanue NPUKIAOHO20 3HAYEHUs. NOJNYHeHHbIX 3Hanuil (YMEHUS TPUBOINUTH
MPUMEPhl MPAKTUYECKOTO HCIOIb30BaHUs (U3UYECKUX 3HAHWW B TIOBCEIHEBHOW IKU3HH,
XapaKTepU30BaTh NMPUHIUIBI IEHCTBHS HM3YYEHHBIX MPUOOPOB, TEXHHUECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOIIECCOB, PACIIO3HABATh (PU3MUYECKHE SBJICHUS B OKPYXXAFOIIEH JKU3HN);

5) ymenue pabomamv ¢ ungopmayuen @uzuueckoeo cooepiicanus (KPUTHUYCCKH
aHATM3UPOBaTh MH(OPMAIMIO, TOy4aeMYI0 W3 pa3HBIX HCTOYHUKOB, (OPMYIUPOBATH U
apryMEHTHPOBATh COOCTBEHHYIO IMO3UIIHUIO).

VYauteno Ha ocHOBaHUM mpeaioxeHHoro B OPII nepedHs mpenIMeTHBIX pe3ysibTaToB
He00X0 MO c(HOPMUPOBATh TEMATUYCCKHUE TUIAHUPYEMBIC PE3YJIbTAThl ISl KAKIOH TeMbI U
BHYTPH KaXKJIOTO pe3yJibTaTa COCTAaBUTh IEPEYCHb YMEHHA, (OPMHPOBAHUE KOTOPHIX B
COBOKYITHOCTH OOECIICYMBACT JIOCTH)KCHUE TUIAHHUPYEMOTO pe3yjbTaTa U CIY)KUT OCHOBOH
JUTsl TIOI00pa 3aJaHUH OI[CHOYHBIX TPOTICTYD.

Buibl BHYTPHIIKOJILHOIO OLIECHUBAHUS

Ha Bcex ypoBHSX 00111ero 00pa3oBaHus BBIACISAIOT JBE OOJbIINE TPYIIBI OLICHUBAHUS:
BHYTpeHHee (BHYTPHILKOJIBHOE) OIEHUBAHUE U BHEIIHEE OllIeHHWBaHUE (TOCyJapCTBEHHAS
UTOrOBasi  arTecTalusi, BCEPOCCHICKHE MPOBEpOUYHbIE  pabOThl, MOHUTOPUHIOBBIC
UCCIe0BaHus (eepabHOTO, PErHOHAIBHOTO YPOBHEH).

BuyTpumikonbHOe OIEHMBaHHE IMpelHAa3HAyaeTcsl JUid OpraHu3alid  Ipolecca
oOyueHuss B Kjacce MO Yy4YeOHBIM TMpeaAMeTaM U pPeryaupyeTcsl JOKAIbHBIMH aKTaMH
00pa30BaTeNbHOIN OpraHu3aluy.

K Bugam BHYTPUIIKOJIBHOTO OLIEHMBAHUS TPEAMETHBIX PE3YJIBTATOB OCBOCHUS
00pa3oBaTeNbHBIX TPOrPaMM OTHOCSITCS:

— CTapToOBasi TUArHOCTHKA, HalpaBlieHHAas Ha OIIEHKY OOIell TOTOBHOCTH 00ydarolerocs K
00y4eHHIO Ha JaHHOM YpOBHE 00pa30oBaHMs;
— TeKylllee OIICHWBaHHUE, OTpaXkarolllee HWHIMBHUIYAIbHOE IMPOJIBIDKEHHE OOydaromerocs B
OCBOEHHUU MPOTPAMMBbI YUEOHOTO MPEAMETA;



— TEMaTH4YeCKOC OICHUBAHHE, HAIPAaBJICHHOC HA BBISBICHHE W OLCHKY JOCTHIXKCHUS
00pa3oBaTeNIbHBIX PE3yJIbTATOB, CBA3aHHBIX C U3YYCHHEM OT/ACIBHBIX TEM 00pa30BaTEIbHOM
POrpPaMMBbI;
— MPOMEKYTOYHOE OIICHUBAHWE 10 MTOraM M3Y4YCHHs KPYIHBIX OJIOKOB 00pa30BaTEIbHOM
MPOrpaMMBbl, BKJIIOYAIOLICH HECKOJBKO TEM, WM 10 (OPMHUPOBAHHIO KOMILIEKCHOTO OJOKa
y4eOHBIX ICHCTBHI;
— WTOTOBOE OLICHWBAHUE PE3yJIbTaTOB OCBOCHHS 00pa30BaTENbHOM MPOrpaMMBbI 3a y4eOHBIN
TOJI.

OnHa U3 CYIIECTBCHHBIX 33/1a4 TEKYIIEr0 W TEMaTHYECKOTO KOHTPOJII — MOArOTOBKA
00y4aromuxcss K MPOMEKYTOYHON M UTOTOBOW OIICHKE (332 YETBEPTh, MOJIYrOAME, B KOHIIC
y4eOHOT0 T0/1a). B TaHHBIX peKOMEHALUAX pedb UJIET O TEKYIIEeM OI[CHUBAHHU.

Texkyiee oueHuBaHuE

Tekymasgs OIEHKa BKIKOYAET MEPUOJUYECKUE TIPOLEAYphl OUEHKHM HWHIUBUAYaJIbHOIO
MPOBMXKEHUST 00YYarOIIErocsi B OCBOCHUHU IporpamMmbl yueOHoro npeamera «®Dusukay. Pe3yabTaThl
TEKyIIEeH OIEHKH SIBISIFOTCS OCHOBOM IS MHAMBHUAyalTH3allMk y4eOHOro mporecca. Tekyrras
OIlEHKa MOJXET OBITh (POPMHUPYIOIIECH, TOJACPKUBAIOIICH W HAMPABISIONICH YCUITUS
oOyuaronierocs, BKJIIOYAIOIIEH €ro B CAMOCTOATEIbHYIO OLIEHOUHYIO JIeSTEIbHOCTh, U
JIMarHOCTUYECKOM, CIIOCOOCTBYIONIEH BBISBICHUIO U OCO3HAHUIO YUUTEJIEM U 00ydaromuMcs
CYLIECTBYIOIIUX MpobiaemM B oOyueHuH. Tekyliee OLEHUBAHUE MOXKET IMPOBOJUTHCS Ha
KaKJIOM YpPOKE€ M BBISBJISTH JOCTHKEHHS OTIEIbHBIX 00YydalolIUXCs B MPOLIECCE U3YYECHUS
yueOHOT0 MaTepHaia.

B Texymieil onieHKe UCMONB3YIOTCS pa3IudHble (GOPMBI U METObI MPOBEPKH (YCTHBIE U
MMCBbMEHHBIE OMPOCHI Ha YpOKaX, KPaTKOBPEMEHHBIE CAMOCTOSITENIbHbIE paOOThI, JTOMAITHUE
paboThl, MHIMBUYAIbHbBIE U TPYIIIOBBIE MPOEKTHBIE U HCCIEA0BAaTEIbCKUE PabOThI, CaMO- U
B3aMMOOIIEHKA, pedIIeKCHsl, OLICHOYHBIC JIUCTHI U JPYTHE) C YIETOM 0COOCHHOCTEH y4eOHOTO
npeameTa «Pr3uKa» U METOAUKHU NPETNOJaBAHNS, PEATU3YEMOMN YUUTEIIEM.

Jlis  ycTaHOBJEHHMSI YpPOBHS OCBOCHHMS OOydYaloOIIMMHUCA KaXJOH TeMbl Kypca
MPOBOIUTCS TEMAaTHYECKAsl JMArHOCTHKA (OIICHKA).

JlnarHoctuka — crmoco0 TMOJIydeHUsT H3MEpSIeMbIX IoKa3aTesneid  oOydeHws,
obOecrieunBarOMNX OOBEKTUBHOE M BCECTOPOHHEE M3yYCHHME YCIOBUW U PE3ylIbTaTOB
y4eOHOTo Ipolecca, CIoco0 MPOSICHEHUsT BCEX HM3MEHEHUH, KOTOphlE MPOUCXOAAT B
[103HABATEILHOM MPOIIECCE.

OuennBanue yCTHOTO OIpoca
B ®PII nmo yweOHomy mpenMery «@Pu3nka» TNEpeYUCIeHbl BCE MPEIMETHbIE
pe3yibTaThl, KOTOPbIE JOJKHBI ObITh OCBOEHBI M KOTOPbIE BBIHOCATCA HA TEMAaTUYECKUH U
UTOTOBBIA KOHTPOJIb, B TOM YUCIIE U HA TOCYAAPCTBEHHYIO UTOTOBYIO aTTECTALUIO.
Hcnonbs3oBaHue HayyHBIX MOHATUM, HM3YYEHHBIX (DU3MYECKMX BEJIUYMH M 3aKOHOB
OLIEHUBAETCS B IPOLIECCE OMMCAHUSA U XapaKTEePUCTUKH CBOMCTB TeJl U (PU3MUECKUX SIBICHUH .
B pamkax Tekymieil mpoBepkH IienecooOpa3Ho Ui BCEX BHOBb BBOJUMBIX (OPMYI U
3aKOHOB 00OpalaTh BHUMaHHE Ha:
— MOHUMaHHUEe (PU3NYECKOTO CMBICJIA UCMOJIb3YeMbIX BEJIMYMH, UX 0003HAUEHUS U €IUHHULIBI
¢bu3nUecKux BEIUYNH,
— TOHMMAaHHUE CJIOBECHOW (OPMYIUPOBKH 3aKOHA, CYTH 3aKOHOMEPHOCTH, BBIPAXKEHHOM
bopmynoi;
— 3HAHME MAaTEeMAaTUYEeCKOTO BBIPAKEHHUS 3aKOHA, (OPMYJ, CBS3BIBAIOIIUX JIAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTMMU BETMUYUHAMU;
— YMEHHUE CTPOUTH TPaPUKH U3y4EHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH.



B paMkax ycTHOTO ompoca B MpakTHKE YYUTENs (U3UKU IIUPOKO MPUMEHSIOTCS
«KapTOYKM» (U3NUYECKON BENMYMHBI, (PU3UUECKOTO 3aKOHA, (Pu3MyYecKoro mnpudopa WiIn
yCTpOHCTBa M T.H., KOTOpPBIE SIBISIIOTCSA Ul OOYYaroLIErocs CBOEro poja HHCTPYKLHUEH
(Ty1aHoM) Ui MOCTPOEHHUS [TOJIHOTO OTBETA.

Ipumepol kpumepues oyeHu8aHUs YCMHbIX ONPOCO8

Jaganne KPHTQPHH OJId ON¢HHBAHHA IMOJTHOTHI OTBETA

Ommcars 10 MIa"y 1)Kakoe cBOMCTBO Tell HIIH ABIIeHHIT XapaKTepH3yeT TaHHAaA BeIHIHHA?
(pu3pgecKyro BeTHUHHY | 2)OmpeneneHnue (pH3HMUECKOH BeITHUHHEL

3) @opMy71a CBA3H JaHHOH BeTHUHHEI (TpaHKH 3aBHCHMOCTEL).

4) EnHHHIE] BeTHYHHE] B MEXIYHAPOIHON CHCTEMe eIHHHII.
5)IIpuGop/crnocods! H3MepeHHs BeTHIHHEI

Ommcars 10 MIa"y 1) CnoBecHas GpopMyTHPOBKA 3aKOHA.

(r3nueckuii 3aKoH 2)MaremaTHuecKOe BEIpaKeHHe 3aKOHA.

3)Ha3paHHe H eITHHUIIBI H3MePeHHd BCEeX BEIIHUHH. BXOIAIINX B 3aKOH.
4) OIBITEL. MOATBEPXKIAIOIIHE CIIPaBeAIHBOCTE 3aKOHA.

5)IIpuMepEl IpHMeHeHH 3aK0HA Ha [IPAKTHKE.

6) VcIoBHA (TPaHHIIE]) IPHMEHHMOCTH 3aK0HA

Ommcars 10 MIa"y 1)ITens omeITa.

(rnueckuit 2)Cxema oIBITA.

(MCTOpHUECKHIT) OIBIT 3) VcnoBHA, IPH KOTOPBIX OCYINeCTBIAETCS OIIBIT.
4)Xon omsITa.

5)Pe3ybTar OIBITa (er0 HHTEPIIPeTALIHA)

Ommcars 10 MIa"y 1)HazHaueHHe yCTpoiicTRa.
(r3nueckutt mpudop/ 2)Cxema yCTpOIiCTBa.
VCIPOHCTBO 3)IIpHHIIAI JeliCTBHA VCTPOICTBA.

4)IIpaBuia MOIB30BAHHA YCTPOICTBOM H er0 PHMeHeHHe

KpI/ITepI/IeM OLCHKHU U IIEPEBOJA B OTMETKY YCTHOI'O OTBE€TA MOXKET CIIYXXHUTh HAJIMYUC U
IpaBUIIbHOCTD 3TUX 3JICMCHTOB, 0003HaYEHHBIX B IIJIAHE.

OTtmeTKa «5» BBICTaBISIETCS 3a BCPHOC MNPCACTABJICHHUEC BCCX 3JICMCHTOB, BXO/AIIUX B
IIJIaH OTBECTA.

Otrmerka «4» BBICTABJIACTCS, COOTBCTCTBCHHO, IIPW HAJIMYWK HCTOYHOCTHU B OOAHOM U3
QJICMCHTOB OTBETA WJIN ITPHU OTCYTCTBHUU OJHOTO U3 3JICMCHTOB.

Huxnsas IrpaHilla OTMETKH «3» COOTBCTCTBYCT YCTHOMY OTBCTY, B KOTOPOM BCEPHO
MNpeaACTaBJICHO HEC MCHEC 60% >JIEMEHTOB OT IIOJIHOI'O OTBETA.

OtrMmeTrka «2» BBICTAaBJIACTCA, CCIH o6yqa10m1/11710;1 HC PaCKpPbIBACT OCHOBHOC
COZCpIKaHNUEC MaTCpUuajia (HpeI[CTaBJ'IeHO MeHee 60% 3IEMEHTOB OT MOJHOTO OTBeTa).

AHaI0orU4YHbBIC KPpUTCpUHU MOXKHO HCIIOJIB30BATH I OLCHUBAHHA KPATKOBPEMCHHBIX
KOHKPCTHBIX ITUCbMCEHHBIX 3aJaHui IIpu OpraHru3alun pa6OTBI C MaTCpHaJIoM yqe6HI/n<a.

OIIeHI/IBaHI/Ie ININCBMCHHOI'0O OIIpocCa
Ha 0a3e ocBOeHHBIX 3HaHUM (BelIWYHH, (OPMYII, 3aKOHOB) 11e71€CO00pa3HO MPEATIOKHUTD
NHCbMEHHbIEe 32/JaHUsI ¢ KPATKHUM OTBETOM Ha ONMCAHHME M XapPAKTEPHCTUKY CBOICTB
TeJl M (u3NYecKUX sABJeHHH. Takux 3agaHuil 6a30BOr0 M MOBBIIIEHHOTO YPOBHEH



CJIOKHOCTH B MMEIOIIEMCS apceHalle TUAAKTUUECKUX CPEJICTB TOCTATOYHO MHOTO (334aHHUS C
KpPaTKHUM OTBETOM B BHJIE HU(PHI MM YMCIIA, HA MHOKECTBEHHBIH BBIOOP, HA COOTBETCTBHE
SJIEMEHTOB JIByX MHOKECTB, Ha 3allOJIHEHHE MponyckoB). Hambomee pacnmpocTpaHeHHBIMU
SBJIAIOTCSL 3aJlaHUsl HA BBIUMCICHHE BEJIMYMHBI B Pa3IMYHBIX CHUTYalUsX, KOTOpbIE
MIPOBEPSAIOT YMEHUS UCIOJIB30BAaTh pa3iMyHbIe ()OPMYIBI U 3aKOHBI B CTAaHJAPTHBIX y4eOHBIX
CUTYaIUSIX.

B kadecTBe cnemymoomero Imara Y4YMTeNIr0 HeoO0XoAuMo Tono0parh  3amaHus,
IIOCTPOCHHbIE HAa KOHTEKCTE JKMU3HEHHOW cuTyauuu. PexkomeHayeTrcsi UCIOJIb30BaTh
KOHTEKCTHBIE 3aJaHusi 1o pabore ¢ TpapukoM, TaOIMIEH WM CXEMOW, KOTOpHIC
napajyieIbHO €  TPEAMETHBIMH yYMEHHSIMH TIpEeINoJiaraloT (OpMUpOBAaHHE U  OICHKY
yHUBepcaJdbHbIX YueOHbIX neiictBuil (YY) mo pabore ¢ wuHbopMmainueil: yTeHHE U
MOHMMaHue HHQOpMalMM (HampUMep, HaXOXKJIEHUE 3HAYEHUM BEJIWYMH N0 Tpaduky),
MMOHMMaHHe U WHTepIpeTanust nHpopMaluu (HanpuMep, COOTHECEHUE YYacTKOB I'pa(UKOB C
(bu3MYECKUMHU MPOLECCAMH, KOTOPhIE OHM OTPAaXaroT, ONpPEJEICHUE XapaKTepa W3MEHEHUS
BEJIMYMH Ha OTIEJIbHBIX y4yacTKax rpaduka, npeoOpa3zoBaHue MHPOpMALUK U3 TaOIMIBI B
rpaduk ¥ T. A.) U OpUMEHEHHE rpauueckod MHPOpMauu B HU3MEHEHHON WM HOBOM
cutyauu. Jlyig olleHuBaHUs YMEHHMM BBITIOJHATH 33aJaHUS HAa ONMUCAHHE M XapaKTEPUCTUKY
CBOMCTB Tenl U (U3MUYECKUX SIBJICHHUHM 11€Jeco00pa3HO MPOBOAUTH KpPAaTKOBPEMEHHbIE
MIPOBEPOYHbIE TECTOBbIE pabOThI, cojAepKalue 0a30BOr0 U IMOBBIILIEHHOTO YpPOBHEH
cnoxkHoctu. KonmuecTBo 3amanuii B pabOTe 3aBUCUT OT THIA BKIIFOUCHHBIX 3aJaHUN U OT
BpEMEHH, OTBOJMMOMY Ha BbINOJHEHWE Tecta. Hampumep, mist paboTel Ha 15 MHUHYT 3TO
MOTyYT ObITh 3—4 3a7aHus 0Aa30BOTO YPOBHSI CIOKHOCTH C KPaTKMM OTBETOM B BHUJE 4YMCIa
WM HA COOTBETCTBUE W 2 3a/laHUs MOBBIIIEHHOTO YPOBHS CJIOKHOCTHM Ha MHOYECTBEHHBIN
BBIOOD.

[IpumepHas mkana mepeBojaa 6aia B OTMETKY (pa3pabaThiBacTcsi B 00pa3oBaTeIbHON
OpraHU3AINH ):

HIDKHUM TOpOT OTMETKHM «5» COOTBETCTBYeT TNoiydeHuro He wmeHee 80% ot
MaKCHMaJIbHO BO3MOKHOTO OaJlia;

HIDKHUH TOpOT OTMETKH «4» COOTBETCTBYeT INOoydyeHUr0 He wmeHee 60% ot
MaKCHMaJIbHO BO3MOKHOIO Oaslia;

HIOKHUM MOPOT IIKOJBHOW OTMeTKH «3» ompenensercs 0amioM, COOTBETCTBYIOIIMM
BBITIOJIHEHUIO 33JJaHKi 0a30BOTO YPOBHS CIOXKHOCTU HE MeHee yeM Ha 60%);

OTMETKA «2» COOTBETCTBYET BBINOJIHEHUIO MeHee ueM 60% 3amanuii 6a30BOro ypoBHA
CIIOKHOCTH.

OguuM M3 BaXHEHWIIMX pe3yldbTaToB oOOyueHus (Qu3MKe SBISETCS pelleHne
Ka4YeCTBEHHBIX H PacuyeTHbIX 32/1a4.

Pemenust xauecTBEHHBIX 3a/lad MPECTABIAIOT COOON pPACCYKICHHS, COCTOAILIUE M3
psda CBSI3aHHBIX JIPYr C JPYroM MPUYHUHHO-CIICJICTBEHHBIMU CBS3SIMH YTBEPXKIACHUM,
KOTOpbIE TOJKPEIUIAIOTCS CChUIKAMU Ha CBOMCTBA SIBJICHHM, (OpMYJbl U 3aKOHBI. PeleHue
pacueTHBIX 3a7a4 — TAaKXKe 3alUCh JIOTMUECKU CBA3AHHBIX YTBEPKACHUN, HO MPEJICTABICHHBIX
B BUJIe GOpMYI, MAaTEMATUYECKUX MTPEOOPa30BaHU U BHIUMCICHUH.

Kputepuu oneHuBaHUS KauecmeeHHbIX 3a/1ad JOIKHBI 0a3UpOBAThCS Ha BBIJCICHUU
CJIELYIOLINX JIEMEHTOB PEIICHUS:

1) obocHOBaHME OTBETAa, COCTOSIIEE M3 HECKOJBKMX JOIMUECKUX LIaroB ¢ yKa3aHUEM
Ha CBOMCTBa siBIEHUH, (OPMYNbl WIM 3aKOHBI, KOTOpbIE MOATBEP>KIAIOT BBICKA3aHHOE
YTBEPXKICHUE;

2) yka3aHHe Ha CBOWCTBA SBJICHHA, (GOPMYJIbl WM 3aKOHBI, KOTOPHIE MOATBEPKIAIOT
BBICKA3aHHOE YTBEPKICHHUE;

3) OTBET Ha OCTABJIEHHBIN B 3a7ja4€ BOIPOC.



[Tockosbky nosHOE 0OBACHEHHE MTPEAINOoaraeT NoCTpOCHUE He MeHee 2—3 JIOTHUECKHUX
IaroB C OTIOPOM Ha HE MEHee 2—3 M3Y4EHHBIX CBOIMCTBA (PM3MUECKUX SIBICHUH, (PU3UUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH, TO MPHU OLEHUBAHUH LI€IECOO0PA3HO BBIICIATH B PELICHUU
KAaueCTBEHHBIX 33/1a4 MOJHOCTHIO BEPHOE PELIEHHE, KOTOPOE COAECPKHUT BCE HEOOXOIUMbIE
AIIEMEHTHI, U YaCTHYHO BEPHOE pEIICHHE, KOTOPOE OLIEHMBACTCS M0 MPUHIMITY BBIYUTAHUS
0ayIoB 32 OTCYTCTBYIOIIME HEOOXOAMMBIE 3JIEMEHTHl MOJIHOTO oOocHOBaHusA. [lpum
OLICHUBAHWM DPEUICHUS Ka4eCTBEHHBIX 3aJad PEKOMEHAYETCS HCIIOJIbh30BaTh OOOOIIECHHBIC
KpuTepun oueHuBaHus Takux 3agaHuid B KMM OI'D (Ha ypoBHE OCHOBHOIO OOLIEro
obpazosanus) u KUM EI'D (Ha ypoBHE cpemHero o0miero oopa3oBanus) Mo (QU3HKE.

Kputepun oneHuBaHus pacuemHulX 3a7ad OCHOBBIBAIOTCS HAa OOLICTIPHHATOM B
METOJMKE OOydeHHs (HU3UKE IUIaHE pelIeHUs pPAcUYeTHBIX 3a/1ad, KOTOPBI BKIIIOYAET
CJIETYIOIIHE DIIEMEHTHI:

1) paboTa ¢ ycmoBUeM 3aJa4u: 3aMuCh «JlaHo», BKITIOUasi TaHHBIE U3 YCIOBUS 3aa4H U
CIPaBOYHBIC BEJIMYUHBI, HEOOXOIUMBIE JIJTsl PEIICHHS 3a/1a9H;

2) oObocHOBaHME (PU3NYECKON MOJEIN: MPEJICTABIICHUE PUCYHKA, €CITH 3TO HE0OXOAUMO
IUIsl TIOHMMaHUsT (PU3WYECKON CUTyallud, yKa3aHHWe Ha TO, KaKWe SIBJICHUS WIIHM TPOIIECCHI
paccMaTpUBaIOTCS, KaKHue 3aKOHOMEPHOCTH MOXKHO WCIIOJIb30BaTh JUISl PEIICHUsS 3a/Ja4d U
4YeM MOYKHO MpeHeOpeyb, YTOOBI CUTYAIUsl OTBEYaIa BEIOPAHHOW MO/IENH;

3) 3anuch Bcex HEOOXOIMMBIX ISl PellIeHus 3a]jaui 3aKOHOB U (OpMYIT;

4) mpoBeieHNEe MaTeMaTHIECKUX MTPE0Opa30BaHUI M PACUETOB, TIOJIyYCHHE OTBETA;

5) mpoBepka OTBETa OAHUM U3 BHIOPAHHBIX CIIOCOOOB (HANpUMEp, C YYETOM MPOBEPKU
CIMHUI] I3MEPCHHS BETMUYHH).

Pemenue pacueTHo 3a1a4n OIEHMBAETCA 10 MUCbMEHHOMY O0TBeTy. Kak mpaBuiio, Bce
MYHKTBI, KpoM€ OOOCHOBAaHHS MOJENHU, BXOJSAT B MHUCbMEHHOE pEIIeHHWE U 00s3aTeNIbHO
TpeOYIOTCS OT 00YJaIOMIUXCS TIPH PEUISHUH JTIOOBIX 3a/a4. A aHalIu3 YCIOBUS 3a/1a4H, BEIOOD
MOJENU ¥ HEOOXOJAUMBIX YpaBHEHHUN OOBIYHO IMPOTOBAapUBAETCS TOJNBKO ycTHO. [Ipu sTom
MIpU MOBTOPEHUHU OJITHOTUITHBIX 33]la4 €r0 MHOTOKPATHO HE O3BYYHMBAIOT, U y 00ydYaloLUIUXCs
HE BbIpabaThIBaETCS YMEHHE IMPOBOJUTH IMOJHBIM aHamu3 (QU3UUYECKHX MPOIECCOB U
000CHOBBIBAaTh BBIOOpP 3akOoHOB u ¢opmyn. [loaToMy ans Tekymiero OIECHUBAHUS
1enecoo0pa3Ho U ATOT MYHKT BKJIKOYATh B MHCbMEHHBIM OTBET XOTs Obl B BHI€ HEOOIBIINX
KOMMEHTapUeB.

[Ipn oueHMBaHMM NHCHMEHHBIX PEHICHHH pPacYeTHBIX 3a7ad PEKOMEHAYEeTCs IIO0
BO3MOHOCTH Ha BCEX J3Tamax HCIOJIb30BaTh 000OIIEHHBIE KPUTEPUU OIICHUBAHMS TaKUX
3amannii B KMM OI'D (Ha ypoBHe ocHOBHOro o6mero o6pazoanus) u KMUM EI'D (na
ypoBHE cpeaHero odmiero obpazoBanusi) mo ¢usuke. Cienyer oOpaTUTh BHUMAaHHE, YTO
corjacHo 00o6meHHbIM KpuTepusam ['MIA pacueTHas 3ajada He CUMTAaeTCs PEIICHHOH, eclu
OTCYTCTBYET 3aIlUCh BCEX HEOOXOTUMBIX JJISl PELICHHS 3aa4u 3aKOHOB U (OpMYyII.

YpOBEHb CIOKHOCTH PACUETHBIX 3a/1a4 3aBHCHUT OT TOTO, MPEAINOoJIaraeT I pelieHue
UCIO0JIb30BaHKEe (OPMYNT U 3aKOHOB W3 OJHOM WM HECKOJIBKHMX TE€M JAHHOTO pasjesa, W3
OJIHOTO WJIM JIBYX Pa3JielOB HIKOJIBHOTO Kypca (PU3UKHU, OT UCTIOJIH30BAHUS SBHO UM HESBHO
3amaHHOM Mozenu. Jlyia onpeneneHuss ypoBHS C(HOPMHUPOBAHHOCTH Y OOYYAIOIIUXCS YMEHHMA
pemarth pacueTHbIE 3aaud MPH HM3YYCHHHM KaXKJI0M TeMbl PEKOMEHAYeTCS MPOBOJAUTH
CaMOCTOSITENIbHBIE PA0OTHI, 3aJaHHsI KOTOPOM BKIIFOYAIOT pacUETHHIE 3a/1a4M Pa3HOTO YPOBHS
CIIOHOCTH.

CamMocTosiTeIbHbIE PAadOTBbI MOTYT CIYXUTh YAOOHBIM HHCTPYMEHTOM TEKYIIEro
OLICHUBAHMS: PE3yJIbTaThl BBHINIOJHEHUS 33/JaHUIl pabOThI MO3BOJAT MPOAHATIU3UPOBATH IS
KaX/I0T0 00yyaromerocss TEKyIIUid YpOBEHb OCBOEHHMS TOrO MM HHOTO IPEJIMETHOTO
pe3yJbrara.



TemaTnuyeckasi KOHTpPoJIbHasi padoTa MOXKET OJHOBPEMEHHO BKIJIIOYATh 33JaHUS Ha
ONMHCAaHHE M XaPaKTEPUCTHKY CBOWCTB Tel M (U3UYECKUX SIBICHUH, KaueCTBEHHBIC U
pacueTHbIe 3aJa4d PAa3sHOIO YPOBHS CJOYKHOCTH, M OLIEHHMBATh 10 COBOKYIIHOCTH YPOBEHb
OCBOEHUS TPYIIIbI NPEAMETHBIX PE3YJIbTATOB HA COAECPKAHUU N3yYaEMON TEMBI.

[Ipy oueHuMBaHMM pE3yJbTAaTOB BBIIOJHEHHS] CAMOCTOSITENIbHBIX WM TEMATUYECKUX
paboT pPEeKOMEHAYeTCSl HCIOJIb30BaTh CJEIYIOUINE MOJIXOAbl MPH MEepeBOJie TEPBUYHOTO
Oaa 3a BBIIIOJHEHHE PA0OTHI B OTMETKY:

HUKHUM TIOPOT 0TMETKH «5)» COOTBETCTBYET BBIIIOJIHEHUIO BCEM pabOThI HE MEHEE YEM
Ha 80%:;

HUKHUM TIOPOT 0TMETKHM «4» COOTBETCTBYET BBIIIOJIHEHUIO BCEHl pabOThI HE MEHEE YEM
Ha 60%:;

HIDKHUM TIOpor 0TMeTKH «3» omnpenensiercs 0amioM, COOTBETCTBYIOIIUM BbINOIHEHUIO
3aJlaHui 6a30BOT0 YPOBHS CJIOKHOCTH HE MeHee ueM Ha 60%;

OTMeTKA «2» COOTBETCTBYET BBINOJIHEHUIO MeHee ueM 60% 3amaHuii 6a30BOro ypoBHS
CJIO’KHOCTH.

Kpurepun oueHnBanusi cpopMrMpoOBaAHHOCTH METOAO0JOTHYECKUX YMEHU I

B 6noxe mpenMeTHBIX pe3yIbTaToB, CBSI3aHHOM C (POPMUPOBAHUEM METOJI0JIOTUYECKUX
YMEHUW, MOYKHO BBIJICINTh JBE 4YacTH: TEOPETHYECKOE OCBOCHHE METOJ0B HAy4YHOTO
MO3HaHUS U POPMHUPOBAHUE IKCIIEPUMEHTAIBHBIX YMEHUH.

Teopernyeckoe OCBOeHHE METO0B HAYYHOI0 TIO3HAHMSI  TIPEATIONIaraeT
dhopMupoBaHUE YMEHU:

— pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEUIUTh IPH MOMOIIHA (U3UICCKUX
METO/IOB;

— GOpMyYIMPOBATH TUTIOTE3Y WIIH 1IEJIb OTIMCAHHOTO MCCIICIOBAHUS;

— IUTAaHUPOBATH OMBIT C YYETOM H3MEPEHHS W3MEHSICMBIX BEIMYHH M OO0CCTICUCHHUS
HEM3MEHHOCTH OCTaJIBHBIX ITAPAMETPOB;

— BBIOMpATh 000PYOBaHNE M U3MEPHUTEIBHBIC TPUOOPHI,

— OIIEHUBATh PABUIIBHOCTD TIOPSI/IKA TPOBEACHUS UCCIICIOBAHHUS;

— OIIEHHUBATH JIOCTOBEPHOCTh PE3yJbTATOB U3MEPCHHIA,

— HMHTEPIPETUPOBATh PE3YyJIbTAThl OIBITA, TPEJICTABICHHBIC B BHJE TaOJIUIBI MU
rpaduKoB;

— ¢opMyIIMpoBaTh 000CHOBAHHBIE BHIBOJIBI HA OCHOBE MPECTABICHHBIX PE3yIbTAaTOB.

OneHuBaHue JOCTIXKEHUS ATOTO pe3yibTaTa MPOBOAUTCS MIPU MOMOIIN Pa3HOOOPa3HBIX
3aJJaHUH TEOPETUYECKOTO XapakTepa, KOTOPhIE CTPOSTCS Ha OIHUCAHWHM Pa3IMYHBIX
W3MEPECHUH U OMBITOB. J[JIsl TIPOBEPKU OCBOCHHSI TEOPETHUYECKMX 3HAHUIM 00 IMIMPUYCCKHX
METOJIaX HAay4YHOT'O IO3HAHMSI PEKOMEHIYeTCS B TEKyIlee OIICHMBAHUE U TEMAaTUYCCKUE
MPOBEPOYHbIC pabOThl BKJIIOYATh OJIOKM 3aJaHUil M3 OaHKOB IO OIEHKE ECTECTBEHHO-
HAyYHOU TPaMOTHOCTH. B JaHHOM cityuae cieryeT OTOMparTh T OJIOKHU 3aiaHui (WK TPYIIIBI
3alaHuil U3 ONOKOB), KOTOpPbIE€ OPUEHTHPOBAHBI Ha MPOBEPKY MOHUMAHUS OCOOCHHOCTEH
€CTECTBEHHO-HAYYHOT'O0 HCCIEOBaHUsA. 3a/laHusl B OTUX OaHKaX CTPOSATCS HA CUTYaIUsAX
KU3HEHHOTO XapakTepa, HE TMOBTOPSAIOT MaTepuan ydeOHHMKa W TIO3BOJSIOT OLIGHUTHh
c(hOpMUPOBAHHOCTH COOTBETCTBYIOLIUX YMEHUI Ha yPOBHE MEPEHOCA 3HAHUN B HE3HAKOMYIO
cutyaruio. Jlng oueHuBaHus CHOPMUPOBAHHOCTH YMEHHUW BBINIONHATH 3aJlaHUS Ha
TEOPETUYECKOE OCBOEHHE METOJIOB HAyYHOTO TO3HAHHUS Ie]eco00pa3HO MPOBOAUTH
KpaTKOBPEMEHHBIE TPOBEPOUYHBIC TECTOBBIE PAOOTHI, COJEpKallhe 3aJaHus 0a30BOTO U
MOBBIIIIEHHOTO YpOBHEH CloXHOCTH. KonmdecTBo 3agaHuii B pabOTe 3aBUCUT OT THUIMA
BKJIFOUEHHBIX 3aJ]aHHii, 00beMa KOHTEKCTa U BPEMEHU, OTBOJJMIMOMY Ha BBITIOJTHEHUE PAOOTHI.



[Tpumepnas mkana nepeBoaa O6amia B OTMETKY (pa3pabaTsiBaeTcsi B 00pa30BaTeIbHOM
OpraHu3aIum):

HIDKHUM TOpPOr OTMETKH «5» COOTBETCTBYET MHoOjiydeHHI0 He MeHee 80% oT
MaKCHMaJILHO BO3MOKHOT0 Oaia;

HIOKHUM TOpPOr OTMETKH «4» COOTBETCTBYET MOJy4deHHI0 He MeHee 60% oT
MaKCHMaJILHO BO3MO>KHOI'0 OaJlia;

HIODKHUH TIOPOT IIKOJIFHOH OTMETKH «3» ompenensercss 0amioM, COOTBETCTBYIOUINM
BBITIOJTHEHUIO 3a/1aHUi 0230BOTO YPOBHSI CIIOKHOCTU HE MeHee ueM Ha 60%;

OTMeETKA «2» COOTBETCTBYET BBINOJIHEHUIO MeHee ueM 60% 3amaHuii 6a30BOro ypoBHs
CII0’KHOCTH.

[Mpu w3ydennn ¢uU3UKA OCOOYIO0 pOJIb HIPAIOT Ja0OpaTOpPHble W NMPAKTHYECKHe
patoThl, BbINOJHAEMble HA peajbHOM oOopynoBanuu. [IpenMmeTHbie pe3ynbTaTHl IO
¢usuke B yacTH (OPMHUPOBAHUS IKCIIEPUMEHTATBHBIX YMEHHUN MPEyCMAaTPUBAIOT OCBOCHUE
oOyJarormumMucs OOOOIIEHHBIX TPEACTABICHU 00 WCMOJIb30BAaHUU METOJI0OB HAYy4YHOTO
MO3HAHUS B CAMOCTOSITEIILHOMN IS TETLHOCTH:

— HaOmoJeHHe SBJICHUH W TOCTaHOBKA ONBITOB 10 OOHapyXeHHio (aKTOpOB,
BIIMSIFOIIMX HA TIPOTEKAaHUE JTAHHOTO (PU3MUYECKOTO SBJICHHUS/TIPOIECCa;

— IIPOBEJICHHE MPSAMBIX M KOCBEHHBIX U3MEPCHHIA,

— HCCJeNOBaHUE 3aBUCHUMOCTH OJHON (u3MUYecKoil BENUWYMHBI OT JApPYyrol ¢
MIPEACTABJICHUEM PE3yIbTAaTOB B BHJIC Tpaduka WK TaOJIUIIBI;

— TPOBEPKa 3aJIAHHBIX MPEITOJIOKCHUN (TIPSIMbIe U3MEpPEeHUS (HU3UUYSCKUX BEIIMYUH U
CPaBHEHHUE 33JJaHHBIX COOTHOIICHUH MEKIY HUMH).

Bo rnaBy yria cTaBuUTCS OCBOCHHE 00YyJarOIIMMUCS 000OIIEHHBIX TIAHOB MPOBEACHHS
UCCIIEIOBAaHUS: TOCTAaHOBKA LM AKCIEPHMEHTAIBHOIO HCCIIeoBaHus; BbIOOp crocoba
U3MepeHus, aIcKBaTHOTO MOCTaBJICHHON 3a/1aue; ONpeieieHne JOCTOBEPHOCTH MOIYyYEHHOTO
pe3yJibTaTa Ha OCHOBAHUU MTPOCTEHIIIUX METOJO0B OIIEHKH MOTPEIIHOCTEN N3MEPEHUH.

B yuebGHOM mporiecce oleHMBaHUE BHITIOJTHEHHS 00 YJaIOIIMMUCS JTa00paTOPHBIX paboT
CKJIQ/IbIBAETCS U3 JABYX COCTABIISIFOIINX:

— COOCTBEHHBIX HAOIOJACHUHN YIUTENSI 32 X0JI0M PabOTHI;

— IPOBEPKU 3aM0JIHEHUS! MUCbMEHHOTO OTYETa O JJAbopaTopHOi padore.

B pamkax HaOmrogeHus 3a X010M pabOThHI OLIEHUBAIOTCS MPOLIETypHbIE YMEHHUS: cOOpKa
AKCIEPUMEHTAJIbHOW YCTAaHOBKM, COOJIOZCHHME IUIaHA MPOBEICHUS HM3MEPEHUS OIbITa,
MPABWJIBHOCTh CHSTHS TIOKa3aHUN U3MEPUTENbHBIX TNPUOOPOB, COOJNIIOJIEHUE MPABHII
Oe3omacHoro Tpyda npu pabore ¢ nabopaTtopHbiM obOopymoBanueM. [Ipu ¢poHTamEHOM
BBITIOJIHEHUH  Ja0OpaTOpHOM paboThl y4UTENb MOXET (UKCUPOBATh HEIOYETHl B
NEeSITeNbHOCTH 00YYaroIIUXCs, KOTOPbIE 3aTeM BIMSIOT Ha OIEHKY paboTel. Kpome stmx
MPEeIMETHBIX YMEHUH I1e1eCO00pa3HO MPOBOJUTH OIEHKY PETYISTUBHBIX YHHUBEPCAIbHBIX
y4eOHBIX AeHCTBUM (TIaHUpOBaHUE pabOThI, CIeI0BaHUE TUIAHY U KOPPEKIHS JEHCTBHI U T.
.), a TaK’K€ KOMMYHHMKATHBHBIX YMEHHI B YaCTH MEXKJIMYHOCTHOTO OOIICHUS, TMOCKOJIBbKY
nabopatopHble pabOThl, KaKk MPaBHIIO, BBIMOJHSIOTCS B Mapax. 3/1eCh MOXXHO 00Opalarb
BHMMAaHHE Ha 0COOEHHOCTH BO3HHKHOBEHMsI KOH(PIUKTOB M UX pa3pelieHne, KOPPEKTHOCTh
o011eHus1 00YJaIOIIUXCs IPYT C IPYTOM.

B mnHcbMeHHOM OT4YeTe OCHOBHBIE JIIEMEHTHI OIEHHBAHUS — O3TO PUCYHOK WIU
OTHCAHHE OKCIEPUMEHTAIBHON YCTAaHOBKM, 3alUCh MPSAMBIX H3MEPEHUH C YyUeTOM
aOCOIOTHOM TMOTPEIIHOCTH, TpaduK, eClIu OH MPEAYyCMOTPEH XapakTepoM paldoThl, H
(dhopMyTUpOBKa BBIBOAA MO pe3ylbTaTaM OMBITOB. TakuMm 0Opa3oM, MTOTOBas OTMETKA 3a
BBITIOJTHEHHE JTA0OpaTOpHOM pabOTHI CKIAJBIBACTCA W3 pE3YJIbTaTOB HAOMIOJACHUHN 3a
MPOLIECCOM €€ BBHITIONHEHHsI, a TaKXKe OIICHKH MUCHhMEHHOTO OTYeTa, B KOTOPOM JOJKHBI
OBITh TIPEJICTABJICHBI IAHHBIC U3MEPEHUN U CIeNIaHbl BHIBOIBI.



Kpurepun oneHnBaHHs MUCBMEHHOTO OTYeTa (HOPMYIHMPYIOTCS YUHUTEIEM CTPOTO B
COOTBETCTBUM C INPEUIaraéMOW HHCTPYKLUEH 110 BBINOJIHEHUIO 3KCIIEPUMEHTAIBHOTO
3amanus. Ilpy »3TOM  «OaibHBII BeCc» KPUTEPUAIBHOM IO3ULUM, CBSA3aHHON C
MPAaBUIBLHOCTBHIO MPSAMBIX W3MEPEHUH, JOJDKEH OBITH CYIIECTBEHHO BbImie. Takum oOpazom,
IpU  OLEHUBAaHUM  HSKCHEPUMEHTAJIbHBIX  3a/JlaHuM, BBIIIOJHAEMBIX Ha  pEabHOM
000pyZIOBaHNHM, OCHOBHOW aKIEHT JAeiaeTcss Ha (JOpPMUPOBAHHE YMEHHs MPOBOAUTH MPSMbIE
H3MEpPEHUsI.

[Ipn oueHMBaHMM BBHIIOJHEHUS OSKCIEPUMEHTAJBHBIX 3aJaHuil Ha IPOBEICHHE
KOCBEHHBIX H3MEPEHMH W  HUCCIEAOBAaHHE 3aBHUCHUMOCTEH  (U3WYECKUX  BEIUYHMH
1enecoo0pa3Ho MCIob30BaTh 0000menHbie kKputepun KM OI'D no dpusmke.

Kputepuu oneHuBaHus NPOEKTHON U HCCJIET0BATENbCKOI 1eSITETbHOCTH

[IporpamMma pa3BuTHsl yHUBEPCAIbHBIX YUE€OHBIX JEHCTBUH J0JKHA ObITh HAallpaBJeHA B
TOM uHciie Ha (HOpPMHUPOBAHHE y OOYYAIOMIMXCS CHUCTEMHBIX TMPEACTABICHUN M OIbITa
MPUMEHEHHUsS] METOJOB, TEXHOJOrMid MU (opM OpraHu3aluyd HNPOEKTHOM U y4eOHO-
HCCHCHOB&TCJ’IBCKOﬁ JCATCIIBHOCTU JJIA JOCTUKCHUS IMPAKTUKO-OPUCHTUPOBAHHBIX
pe3ynbTaTOB 0O0pa30BaHMS.

BosmMmorkaasa cucrema OLICHUBAHUA (y‘II/ITeJ'IeM HJIN YJICHAMU )KIOpI/I) HHIAUBHUAYAJBHOI'O
MpoeKTa WM HWCCIeNOBaHusl mpencTaBieHa B Tabmune (0 — [mesSTenbHOCTh OIICHEHa
HCYAOBJICTBOPUTECIIBHO, 1 - JCATCIIBHOCTh OLICHMBACTCA KaK YaCTUYHO BbIIIOJIHCHHAs, 2 —
ACATCIBbHOCTh OICHUBACTCA KaK BI)IHOHHeHHaSI).

JeATeIbHOCTD, HOAJIe:KAIAS OIleHKe Baisl

TTocTra"oBKa MPOOIEMEL, €€ aKTyalIbHOCTE, OOOCHOBAHHE 0-2
Br16op amexBaTHBIX CIIOCOOOR BEIIOTHEHHA MPoekTa (IpOoBeIeHH I HCCIeJOBaHHA) 0-2
CooTBeTcTBHe BEIOpaHHOII (OPMEI KOHEUHOTO MPOAYKTa mpobieMe (ILIemH 0-2
HCCIIe0OBAHHA)

CTemneHp PacKpBITHA MPOOIEMEI B COOTBETCTBHH C OINpeNelneHHOI TeMOH MpoeKTa 0-2
(HCClIeIOBaHHA)

Hcnonp3opaHHe HMeloImuXcd (PH3HUeCKHX 2HAaHHI U cmocoloB  JIeficTBHA 0-2

B COOTBETCTBHH C TeMOil IIpOEKTa H (II.'III) HCCIIeTOBaHHA

Tlonck u obpaGoTka uHGpOpMANUH (aJeKBaTHOCTE HHQOpPMAIHH, TOTHOTA, 0-2
pa3HO0Opa3He HCTOUHHKOR)

@opMynTHpOBKa BHBOJOB H (WmH) OOOCHOBaHHe H peanH3alHsi [PHHATOTO 0-2
peleHns (000CHOBAaHHOCTE BEIBOJIOB B COOTBETCTBHH C HCIIOIB3yeMoi HH(popMarHeii)

HJIE!HPIpOB?lHIIe H VIIpaB/ICHHE [I03HABATENNBHOI IeATeIbHOCTEI BO BpeMEHH 0-2

Odopmrenne  padoTel  (cOOTBeTCTBHe  TpeGOBaHHAM,  3agadaM  IpOeKTa 0-2
HTH HCCIeI0BaHHUSA, HATHUHe CCBLUIOK HA HCTOYHHKH H T. I1.)

IlpencTaBieHHe pe3ylAbTAaTOB (CIPYKTYPHPOBAaHHOE H TIpPAMOTHOe H3I0XKeHHe, 0-2
clIeJOBaHHe BpeMeHHEIM PaMKaM H T. I1.)

OTBeTEl Ha BOIPOCH (apIryMeHTHPOBAaHHOCTB, COOTBETCTBHE pe3yiabTaTraM padoTEL 0-2
Hay4Hasg JOCTOBEPHOCTH)
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CamoomeHKa paloTEl H  pe3yiIbTaTa (COOTBETCTBHE BEIOpAaHHOH IpodieMe 0
U CTENeHb €€ DPeIleHHd. YIOBIETBOPEHHOCTh pPE3YNLTAaTOM. BEIIOIHEHHE ILIAHA
U BPEMEeHHEIX paMOK pa®oThL. NPe3eHTallld pPadoTEl

Bcero 24

PexomeHmamu 1O BBICTABJICHHIO OTMETOK 33 MPOEKTHYIO/HCCIIEIOBATEIbCKYIO
NESITENIbHOCTbD.

OTMeTKA «2» «3» «d» «S»

bammer MeHee 6 0alIoB 6-11 12-17 18-24

HaGOmomenne 32 XOJOM  BBITNIOJHEHHS  TPYNNOBOTO  MPOEKTAa  TO3BOJISCT
JOIIOJIHUTCIBHO BBIACIUTH JII OLCHUBAHUA aKTI/IBHOCTB/I/IHI/IHI/IaTI/IBHOCTI) YYC€HHUKa IpHUu
paboTe B TpyIle Ha BCEX ATAlax MPOBEICHUS MPOCKTa, YMEHUE pa3pemiarh KOH(QIUKTHBIE
CHUTYaIllH, a TAKXKe CAMOOIICHKY CBOETO BKJIaJia B padOTY TPYIIIIHL.

OOpazoBarenbHasi OpraHU3alUsi MOXET KOHKPETH3UPOBAaTh KPUTEPUH OLICHUBAHMUS
y‘-Ie6HI)IX I/ICCJ'IeJIOBaHI/Iﬁ H TIPOCKTOB. MOI‘YT OBITH HCIIOJIE30BAaHEI JOIIOJIHUTCJIBHBIC
KPpUTCPpUH, KaCaromueCsa IOCTWIKCHUA MNPEAMCTHBIX HWJIWM METAIPEAMCTHBIX PE3YIbTAaTOB
00y4eHHs B TIPOIIECCEe PeaTH3aliy UCCIIETOBAHMS HITH TIPOSKTA: KPEaTHBHOCTD, AETATBHOCTh
U PEATHUCTUYHOCTh pa3padOTaHHOTO crmocoba pemieHus mpodJeMbl M T. I OTH
JOTIOJTHUTEIIbHBIE KPUTEPUU JOJDKHBI OBITh 3apaHee H3BECTHBI OOy4YaroIUMCSs, HMETh
BBIpQ)KCHHE B JOTOJHHUTENBHBIX OaiaX, TaKKe JODKHO OBITh CKOPPEKTHPOBAHO
COOTBETCTBUE OTMETKE.

Peduexcusi, camoonenka

OcHoBHas 3a7a4a GOPMHUPYIOIIETO OLICHUBAHUS — Pa3BUTHE Pe(PIECKCUU U CAMOOIICHKH
oOyuaronuxcsa. Yuurtenab, oOecreynBas Ha YpPOKax PErysipHyl0 U MOCTOSIHHYIO OOpaTHYIO
CBSI3b, MOTUBUPYET 00YYAIOIIUXCSI COBEPIICHCTBOBATH CBOE 00YUYEHHE, OCO3HABATh KPUTEPHUH
OIICHUBAHMsI, BOBJICKAThCS B CAMOOIICHKY U pe]IIeKcuto.

O¢ddexTuBHBIMU TpUEMaMU pa3BUTHUS CAMOOLICHKH SIBIISIOTCS MCIIOJIb30BAHHE YEK-
JUCTOB (WJIM JIUCTOB CaMOOLEHKH) TMPAKTUYECKH Ha KaXIOM YPOKE U OTYETOB IO
CaMOOIIEHKE TI0 UTOTaM HECKOJIbKMX YPOKOB MITU UTOTaM U3YUEHUS TEMBI.

UYek-JIHMCThl MOTYT MIpeiaraThCsl B Pa3iuyHON (opMe B 3aBUCUMOCTH OT (JOPMBI ypOKa
U Xapaktepa uzydaemoro marepuana. Camas npocras popma — 3To TabnuIa, B KOTOPOHl Mo
oOuuM Ha3zBaHuEM «YUTO y3HAIHM U YeMY HAyUHIIHCH)»

MIEPEUUCIICHbl 3aJ]a4yu YpOKa, KOTOpble (OPMYIUPYIOTCS B JAEATEILHOCTHON (opme:
3HaI0 (OpMYIy WM 3aKOH, TOHUMAIO (PU3MYECKUN CMBICI BETUYHMH, MOTY pa3inyaTh, MOTY
pacmo3HaTh, MOTY NPHUBECTH TMPUMEPHI, MOTY OOBACHUTH, MOTY pPEIIUTH 33aJady, MOTY
COCTaBUTh IJIaH OMNbITa U T. N. IIpu 3TOM B KakJIOM ciydae yMEHHE «IIPUBSI3bIBACTCA» K
KOHKPETHBIM 3JIEMEHTaM COJIEpKaHUs YPOKA.

Pe3ynbTarhl aHanu3a 4eK-JIHMCTOB MO3BOJISIIOT BBISIBUTH 3aTPYAHEHUS OOyYaIONINXCS U
3alIaHUPOBATh WHIAMBUAYAJIBbHYIO KOPPEKIIMOHHYIO pabdOTy Ha TOCIEAYIONIMX YpOKax, a
TaKkK€ BBLICTUTH PE3yNbTaThl (YMEHHsI), KOTOpbIE OCTAlUCh HE OCBOCHHBIMH MHOTHUMHU
oOyuaronuMucs Kiacca, W 3alllaHMpOBaTh JOTOJHUTENbHBIC 3aMaHus s (HOpMHUpPOBAHUS
3THX YMEHUU MpH paboTe Ha CIEAYIONINX YPOKaX.
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