MHUHHUCTEPCTBO NPOCBEIEHUSI POCCUMCKOM ®EJEPAIIUU
MunucrepcTBo oOpazoBanus Tynbckol odmacTu
MynununansHoe oopa3zoBanue LLIEkuHCkmiA paiion

MYHUIIUNIAJbHOE 0I0/7KeTHOe 00111e00pa30BaTeIbHOE YUpPeKIeHue
«["'0/10BEeHbKOBCKAasl OCHOBHAA IKO0Ja No23»

Paccmorpeno YrBepkaeHo
MO yuureneit - mpeIMETHUKOB Jupexrop OcHOBHOM mTKOIBI Ne23
npoTokon oT «28» 08. 2023 roxa Nel Hanycesuuroc E.C.
PykoBogutens MO Crapoctuna C.1. npukas ot «30» 08.2023r. Ne 82
4
JOKYMEHT NOANMnNCAH

SQNEKTPOHHOWM NOAMUCHLIO

Ceptudmkat: 14DF108FE9992A65505F8F45ED260B37
Bnapgeneu: lanycesnytoc Enena CemeHoBHa
LencrteuteneH: ¢ 10.02.2023 go 05.05.2024

.

PABOYAA MTPOTPAMMA
y4eOHOro npeamera
«Puzuka»

[[léxuno



MNOACHUTEJBHASA 3AIINCKA

[IporpamMma mo ¢Qu3uke Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJICHA Ha
OCHOBE TMOJIOKEHUN U TpeOOBaHUM K pe3yJbTaTaM OCBOEHUSA Ha 0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenpHON Tporpammbl, mpeactaBieHHbx B OI'OC OO0, a Ttakke c ydéTrom
dbenepanbHON pabouel mporpaMmbl BocnuTaHus U KoHuenuuu mnpenojaBaHus Y4eOHOTO
npeameta « Ou3nKay.

Conmepxanue  mporpaMMbl 1o (U3MKE ~ HampaBlIeHO  Ha  (opMHpOBaHUE
€CTECTBEHHO-HAYYHON T'PAMOTHOCTU OOYYAlOMIMXCS M OPTraHM3alMI0 W3Y4YeHHS (U3MKH Ha
JesATEeIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS BO3MOXHOCTH y4e€OHOTO
npeamera B peanuzanuu  TpedoBaHuit dPI'OC OOO k mMmiIaHUPYyeMbIM JUYHOCTHBIM U
METalpeJMETHBIM  pe3yjibTaTaM  OoOydeHHs, a  TakkKe  MEXIpEJAMETHbIe  CBS3U
€CTECTBEHHO-HAYYHBIX y4E€OHBIX ITPEAMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHHUs.

[Iporpamma no (u3uke ycTaHaBIMBAET pacHpeleieHue Y4eOHOro marepuaia mno rojam
oOyueHusi (Mo KiaccaM), MOpearaeT MNPUMEPHYIO IOCIEI0BAaTEIbHOCTh H3YUYEHHS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTHS IPEAMETHOIO COACPXKAHUA M y4ETE€ BO3PACTHBIX
0COOEHHOCTEN 00yUYaroIIMNXCA.

[Iporpamma no ¢u3uke pazpadoTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKON TOMOLIU YUYUTEIIO
B CO3J1aHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®dusuka ABIAETCS CUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHO-HAYUYHbBIX YU€OHBIX TPEIMETOB,
IOCKOJIbKY (PU3MYECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUH, U3yYaeMbIX XUMHUEH,
Ounosnoruei, acTpoHOMHEN U (pU3NYecKoil reorpadueii, BHOCUT BKJIAJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MPEeAoCTaBisieT HauOosee siCHble 00paslbl MPUMEHEHHsS HAy4YHOrO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa W3 TIaBHBIX 3a7a4 (PU3NYECKOTO 00pa30BaHUsA B CTPYKType OOIIEero oOpa3oBaHUs
COCTOMT B (POPMHpPOBAHMHM €CTECTBEHHO-HAyYHON TIpaMOTHOCTH M MHTEpeca K Hayke y
00yJarommxcs.

N3yyenune ¢u3uku Ha 0a30BOM ypOBHE MpEANoJiaraeT OBJIAJEHUE CIEAYIOIUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:

e HAYYHO OOBSICHSITh SIBJICHUS;

e OLICHMBATh Y MIOHUMATh OCOOCHHOCTU HAYYHOT'O UCCIIEA0BaHUS;

e HHTEPIIPETUPOBATHh JAaHHBIE W MCIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA ISl MOJTYYEHUS
BBIBOJIOB.

[lenn wm3ydeHus: (pu3uku Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs OIPEACIICHBI B
Konnenmuu npenogaBanus yueOHOTO npeamera « Pu3nkay B 00pa30BaTEIbHBIX OPTaHU3AIUIX
Poccuiickoit ®enepanun, peaqu3yrolIdX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOTPAMMBbI,
yTBepxkaEHHON pemenueM Komnernm MununcreperBa npocsemenust Poccniickonn ®@enepanun
(mpotoxkoi ot 3 aexadbpst 2019 r. Ne T1K-48H).



Hean usyyenus pusuku:

e MPUOOpETEHNE NHTEPECA U CTPEMIICHHUSI 00YHAIOIIUXCSl K HAYYHOMY U3YYEHUIO TPUPO/IBI,
Pa3BUTHE UX UHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

ePa3BUTHE TIPEICTABICHUA O HAYYHOM METOJE TIO3HaHWS ©  (OpMUPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e popMHUpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK Pe3yibTaTa M3YYCHHS OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e popMUpOBaHUE MPEACTABICHUN O poiau (U3UKUA JJIST PA3BUTHS JAPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH;

epa3BUTHE TMPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymieil mnpodeccrnoHaTbHOMN
NEeSATEeIbHOCTH, CBSI3aHHOM ¢ (DU3MKOHM, MOATOTOBKA K JaibHEilIeMy OOY4YEHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne S3THUX IeJed mporpaMmbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs 00ECIIEUNBACTCS PEUICHUEM CIICIYIONMINX 3a/1a4:

e MPUOOpPETEHNE 3HAHUN O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYECKUX, TETUIOBHIX,
AIIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e IpUOOpETEHHE YMEHUW ONHUCHIBAaTH M  OOBSACHATH (PU3UYECKHE  SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTyICHHBIX 3HAHUM;

¢ OCBOGHHE METOJOB pEIICHUS TMPOCTCUITUX pacu€THBIX 3a1ad C HCIOJb30BaHUEM
(bU3UYEeCKUX MOJIENICH, TBOPUYECKUX M MPAKTHKO-OPUCHTUPOBAHHBIX 3a1a9;

e pa3BUTHE YMEHUI HAOJIOIATh MPUPOJIHBIC SIBICHUS U BBIIIOJHATH OIbBITHI, JA0OPATOPHBIE
paboThI M KCIIEPUMEHTAIBHBIC UCCIIEIOBAHMS C UCTIOIb30BAHUEM U3MEPUTENIBHBIX MPUOOPOB;

e OCBOCHHE TPUEMOB pabOThl ¢ HHPoOpMared (HU3NYECKOro COJAEpKAHUS, BKIIOYAs
HH(OPMAITUIO O COBPEMEHHBIX JOCTIKCHUSX (DU3HWKH, aHAIN3 W KPUTUYECKOE OIICHHBAHHUE
uHdopmauu;

¢ 3HAKOMCTBO CO cepamu nmpodeccuoHaIbHON eSITEIPHOCTH, CBA3aHHBIMU C (PU3HKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JOCTHKEHUSAX (PU3MUECKON HAYKHU.

Ha u3yuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUs
oTBOoAUTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Henento), B 8 kiacce — 68 yacos (2 yaca
B HEJIEJTIO), B 9 KJiacce — 102 yaca 3 yaca B HEJIEITIO).

[Ipennaraemelii B mporpaMme o pu3ruKe nepedeHb J1a00paTOPHBIX padOT U OMBITOB HOCHUT
PEKOMEHIaTeNbHBIM XapakTep, YUYUTENb JeJaeT BbIOOP MPOBENEHHUs J1a0OpATOPHBIX padboT U
ONMBITOB C  Y4ETOM  HHOUBUAYaJIbHBIX  OCOOCHHOCTEM  oOywarommxcs,  CIIHCKa
DKCIIEPUMEHTAJIBHBIX 3aJaHMM, MpEeIaraéMblX B pPaMKax OCHOBHOIO TI'OCYJapCTBEHHOIO
’K3amMeHa 1o (pusuke.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIEr0 MUPA.

duzrka — Hayka o0 npupome. SBneHus mnpuponbl. DPuU3MUECKUE SIBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenMUUHBL. M3MmepeHne (usnueckux BeauuyuH. Puznueckue MnpuoOOpBHI.
[TorpemHocTs n3MepeHnii. MexxnyHapoaHasi CuCTeMa €AUHULL.

Kak  ¢usuka u  jApyrue  €CTECTBEHHbIE  HAayKd  HW3YYalOT  MPUPOAY.
EcTtecTBeHHO-HAy4YHBI METOJ IO3HAHUS: HAONIOAEHHE, MOCTAaHOBKA HAYYHOI'O BOIIPOCA,
BBIIBJKEHUE THUIIOTE3, HKCIEPUMEHT [0 MPOBEPKE TMIIOTE3, 00BsACHEHHE HaOII0IaeMOro
apieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBIO MOJICIICH.

Hemoncmpauuu.
1. MexaHnnueckue, TEIIOBBIE, JICKTPUIECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. dusnyeckue MPUOOPHI U TPOIEAypa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM H

U (POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimol.

1 OmnpeneneHue UeHbl ASJCHUS Kbl U3MEPUTEIHHOTO TPUOOopa.

2 N3mepenue paccTosIHUMN.

3. N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENa.

4 Omnpenenenue pa3MepoB MajbIX TEN.

5. N3Mepenue temnepatypsl PU NOMOIIHN )KUAKOCTHOTO TEPMOMETpA U AaTUUKa
TeMIIEpPaTyphl.

6. [IpoBeneHne wucciaenoBaHus 1O IIPOBEPKE THUIOTE3bl: NAIBHOCTH TIOJIETA

IapuKa, MyneHHOTO TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CtpoeHue BelIeCTBA: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONbITHI, JOKA3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BEIIECTBA.

JBrxenue yactul BeniecTBa. CBsI3b CKOPOCTH JBUKEHHS YacCTHUIl C TEMIEPaTypOHu.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzaumoaeiicTBre yacThil BEIECTBA: MPUTHKCHUE H
OTTaJIKUBAHUE.

ArperatHpie COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEHM H TBEPABIX
(KpucTamIM4eckux) Tesl. B3auMocCBsI3b MEXK1y CBOMCTBAMU BEUIECTB B PA3HBIX arperaTHbBIX
COCTOSIHMSIX W HMX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. (OCOOEHHOCTH arperaTHbIX
COCTOSTHUH BOJbI.

Hemoncmpayuu.

1. HaGmronenre OpoyHOBCKOTO IBUKEHUS.

2. Hab6nronenune nuddysuu.

3. HabGnronenue siBneHuil, OOBSCHAIOMMXCA MPUTSIKEHUEM WM OTTAJIKUBAHUEM

YJaCTHI] BEIICCTRA.
Jlabopamopuvie pabomel u onvimel.



1. Ornenka muaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).

2. OnbIThl IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanuyeckoe ABHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHkKEHHE. CKOPOCTb.
CpenHssi CKOpOCTh IPU HEPABHOMEPHOM ABMKEHHUH. Pacy€T myTH U BpeMEHHU JIBHXKCHUSL.

SBnenne nHepuuu. 3aKOH MHEpUMH. B3anmoneicTBUe Ted Kak MPUYMHA W3MEHEHMUS
CKOpPOCTH JIBMKEHMS Tel. Macca kKak Mepa MHEpTHOCTH Teda. [ImoTHocTh BeniecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJICKYJ B €MHHUIIE 00BEMA BEIIECTRA.

Cuna kak XapakTepuCTHKa B3auMoJeWcTBHs Tell. Cuja ynpyroctd u 3akoH ['yka.
N3mepeHre cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIIeHHE TATOTEHUS U cuiia TshkecTu. Cuna
TSKECTH Ha Apyrux rmiaHerax. Bec tena. HeBecoMmocTs. CnoxkeHue Cuil, HAapaBJIECHHBIX 10
ogHo¥ mpsimoi. PaBHoxeicTByromast cui. Cuiia TpeHus. TpeHHE CKOJIBXKEHHUS U TPEHUE
1okos1. TpeHue B MpUpoAe U TEXHUKE.

Hemoncmpauuu.

HaoOmronenne MexaHndecKoro JBYDKCHUS TEa.

N3Mepenne CKOpOCTH MPSIMOJIMHEUHOTO JBUKEHUS.
HaOGmronenue siBiieHuss HHEPIUH.

HaOmronenre n3aMeHeHns CKOPOCTH MPY B3aUMOJICHCTBUU TeJ.
CpaBHeHHME MaccC 0 B3aUMOJICHCTBUIO TEI.

CoxeHune CHJl, HaIllPpaBJICHHBIX IO OJTHOM ITPSMOM.

S T o

Jlabopamopuvie pabomul u onvimaul.

1. OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuKa B KUAKOCTH,
MOJIEJIH 3JEKTPUUECKOTO aBTOMOOMIISL U TaK Jiajiee).

2. OnpeneneHue cpeaHed CKOPOCTHM CKOJIBKEHHS Opycka WM IIapuka Io
HAKJIOHHOU TTIOCKOCTH.

3. Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OnbITEl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHus (nedopmariyn)

MPYKUHBI OT MPUIIOKECHHOUN CHUJIBI.

5. OMnBIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJILKEHUS OT Beca
TEJIa U XapaKTepa CONPUKACAIOIINXCS OBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

JaBnenue. CrnocoObl yMEHBINICHWS M yBEJIWYCHUs JaBicHus. J[laBmeHue rasa.
3aBUCMMOCTh JIaBJIeHUs Ta3a OT 00bEéma, Temneparypsl. llepenaua naBineHusi TBEpABIMU
TeJIaMH, )KUJKOCTAMHM M ra3amu. 3akoH Ilackans. [[HeBMaTndeckre MammHbl. 3aBUCUMOCTh
JABJICHUS KUJKOCTH OT TIyOouHbl. ['uapocraTnyeckuii mapagokc. CoOOIIArOIHECs COCY/IbI.
['mapaBinueckre MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe AaBieHue. [[pudarHbBI CyIIIECTBOBAHUS BO3IYITHON
o6omouku 3emun. OnbiT Toppudeu. M3mepenue armochepHoro aaBiaeHus. 3aBUCUMOCTh
aTMOC(EpPHOr0 J1aBJIEHUS OT BBICOTHI HaJa ypoBHeM Mopsd. [Ipubopsl ayg uzMepeHus
aTMOC(EPHOTO JABIICHUS.



JlelictBue JKMAKOCTM M ra3a Ha IOIPYKEHHOE B HHX TeJO. BbITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten.Bo3ayxomnnaBanue.

Hemoncmpauuu.

1 3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

2 [lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

3. Coolmiaromuecs Cocyabl.

4 ['mppaBnuyeckuii mpecc.

5 [IposiBinenue nelcTBHst aTMOCHEPHOTO JABICHUS.

6. 3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHON YacTH Tesa U
MJIOTHOCTH KUJIKOCTH.

7. PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOW KUIKOCTH.

8. YcioBue IUIaBaHus Tl IUIABAHUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJa U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimaul.

1. HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TeJa.

2. OnpeneneHne BBITAJKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEIO0, MOTPYKEHHOE B
KUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUJIBI, JEUCTBYIOIIEH HA TEJIO B

KUJKOCTH, OT MacChl TENA.

4. OnbITEl,  JIEMOHCTPUPYIOIIHE  3aBUCUMOCTH  BBITAJIKUBAIOIIEH  CHJIBI,
JEHCTBYIOILIEH Ha TEJIO B AKHUAKOCTH, OT 00bEMA MOTPYKEHHON B JKUJKOCTh YAaCTH TeJla U OT
IIJIOTHOCTH JKUJIKOCTH.

5. KoHcTpynpoBanue apeoMerpa Wi KOHCTPYHPOBAHME JIOAKU U ONPEACICHUE
€€ rpy30N0AbEMHOCTH.

Pa3zgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MoOIHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. I[IpaBmiio paBHOBecus
ppiuara. IlpuMeHeHue mpaBuia paBHOBECHsI pblyara K OJOKYy. «30J0TO€ TPaBUIIO»
mexaHuku. KITJ[ npocteix Mmexanu3mMoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckaa sHeprusi. KuHernueckas M nmoTeHUuMalbHas sHeprus. lIpeBpaiienue
OJIHOT'O BHJIa MEXaHUYECKOM SHEPIUH B APYTroi. 3aKOH COXPAHEHUS SJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. [IpuMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomel u onvimel.

1. Omnpenenenue padOTHI CUIIBI TPEHHSI TIPU PABHOMEPHOM JBIXKCHHH Tejla TI0
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycioBUN paBHOBECHS pblyara.

3. N3mepenue KIIJ[ HaKITIOHHOM MJIOCKOCTH.

4. N3yueHne 3aKoHa COXpaHEHUsI MEXaHUYECKOU SHEPTHUHU.



8 KUIACC

Pa3nea 6. TenyioBbIe AIBJICHUS.

OCHOBHBIC TIOJIOKEHUS MOJICKYJISIPHO--KMHETUYECKOW TEOPUU CTPOCHHUS BEIICCTBA.
Macca u pa3mepsl aTOMOB ¥ MOJieKyJ1. OTBIThI, MOJATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KHHETUYECKON TEOPHUH.

Mopgenun  TBEpAOro, IKHUJIKOTO M  Tra3000pa3HOr0  COCTOSSHUM  BeIeCTBa.
Kpucramnmuueckue u amopdubie Tena. OObSICHEHHE CBOMCTB T'a30B, KUJIKOCTEH U TBEPIBIX
T€JI HAa OCHOBE IIOJIOKEHUM MOJIEKYJISIPHO--KUHETUYECKOW Teopun. C(CmadyuBaHuE U
KalWJUISIPHBIC SIBJICHUS. TEIUIOBOE PACIIMPEHUE U CHKATHE.

Temneparypa. CBsi3zb TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JABMXKECHHSI YaCTHII.
Baytpennssi 3Heprus. CrnocoObl M3MEHEHHUSI BHYTPEHHEW OHHEpPIrHM: TeIuionepenada Hu
coBeplieHre padoThl. Buapl Teronepeaaun: TEIIOMPOBOIHOCTh, KOHBEKIIHS, U3TyICHHE.

KomngecTBo TemnoThl. YaenbHas TEIIOEMKOCThH BelmlecTBa. Term1ooOMeH M TEIIOBOE
paBHOBecue. YpaBHEHUE  TerioBoro Oamanca. [lnaBieHwe W OTBEplEBaHUE
KPUCTAIMYECKUX BEIIECTB. YJenbHas TerioTa IaBieHus. [lapooOpasoBanue u
koHjieHcarus. Mcnapenue. Kunenue. YaenbHas Temiora mapooOpa3oBaHus. 3aBUCUMOCTD
TeMIIepaTypbl KUIICHUS OT aTMOC(HEPHOTO JaBJICHHUS.

BrnaxuocTts Bo31yXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEMIOTA CTOPaHUSL.

[TpuHumner padbotel TermoBbiX aBurarenei KIIJ[ TemmoBoro asurartens. TemsaoBbie
JIBUTATEJIN Y 3alUTa OKPYKAIOUIEH CPEIBI.

3aKOH COXpAaHEHUsSI ¥ TIPEBPAICHUS SHEPTUM B TEIJIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1 HaGmronenre OpoyHOBCKOTO ABUKEHUSI.

2 Hab6monenne nuddysun.

3. HabGmronenne sBiieHni cMauMBaHUs M KaITWJLISIPHBIX SIBJICHUM.

4 HaOmronenue TenioBoro pacimpeHus Ted.

5. W3meHeHue naBieHUsl raza MpU HM3MEHEHHH OObEMa W HArpeBaHMM WJIU
OXJIQXKICHUH.

6. [IpaBuiia U3MepeHUs TEMIIEPATYPHI.

7. Bunae! Tenonepenayu.

8. OxJtaxieHue Ipyu COBEPIICHUHN padOTHI.

9. HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.

10. CpaBHeHUE TEIUTOEMKOCTEN pa3IMYHBIX BEILIECTB.

11. Hab6nronenue xurenus.

12. Hab6mronenune mocTossHCTBA TeMITepaTyphl MPH TTABICHUH.

13. Mogenu TemnoBbIX ABUTATEIEH.

Jlabopamopuvie pabomel u onvimel.

1. OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHUS.

2. OMnBITHI O BBIPALIMBAHUIO KPUCTAUIOB OBAPEHHOM COJIM WJTK caxapa.



3. OnpiTel MO HAOMIOJEHHUIO TEIJIOBOTO PACHIMPEHUs TIa30B, KUIAKOCTEH H
TBEPABIX TEIL.

4. Omnpenenenue AaBiIeHUs BO3AyXa B OaJUTOHE IINPULA.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00bEéMa U
HarpeBaHUs WIN OXJIaXKICHUSL.

6. [IpoBepka THMOTE3BI JTUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUIIKOCTU B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaGmiogenne w3MeHeHUs BHYTPEHHEH DJHEpruuM Tejlna B pe3yibTaTe
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBanue siBIICHUS TEIUIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U TOpsYeit
BOJIBI.

9. OnpeneneHne KOIMYECTBA TEIJIOTHI, MOJYYEHHOTIO BOJOM IPH TEIJIOOOMEHE C
HarpeTbIM METAJUINYECKUM LIHJIMHIPOM.

10. Onpenenenue yeapHON TEINIOEMKOCTH BELIECTBA.

11. HccenenoBanne nporecca UCIIapeHus.

12. Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHOW TEIUIOTHI TUIaBJIEHUS JIbA.

Pazges 7. JiekTpuieckue 1 MAarHUTHbIE SIBJICHUS.

OnekTpu3zanus Tei. J[Ba poaa 3JIEeKTPUUYECKHX 3apsaoB. B3anMmoieicTBrue 3apsiKEHHBIX
Ten. 3akoH KysnoHa (3aBUCHMMOCThH CHJIBI B3aUMOJICUCTBUS 3apSXKEHHBIX TEJI OT BEIUYUHBI
3apsIIOB U PACCTOSIHUSI MEXKY TEJIaMM ).

Onektpuueckoe mosie.  Hamnpspk€HHOCTh — dyiekTpuyeckoro  modia.  [IpuHnmn
CYTEPIIO3UIINH dTIEKTPUIECKUX ToJieH (Ha KAaYECTBEHHOM YPOBHE).

Hocurenu 35eKTpudecKux 3apsI0B. DIEMEHTapHbINA AJeKTpudYeckuil 3apsaa. CTpoeHue
atoMa. [IpoBOAHUKYN M TUAIEKTPUKU. 3aKOH COXPAHEHUS JIIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUIM TOK. YCIIOBUSI CYIIECTBOBAHUS AJEKTPUUYECKOTO TOKa. McTOUHMKH
MOCTOSIHHOTO TOKa. JIeWCTBHS 2JEKTPUUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MATHUTHOE).
DNEeKTPUYECKUN TOK B )KUIAKOCTAX U ra3ax.

Onekrpuyeckass uenb. Cuna Toka. OIeKTpuueckoe HampsbkeHue. CONpOTHUBIICHHE
MPOBOJIHUKA. YJEIbHOE CONMPOTUBIICHUE BeEIlIeCTBA. 3akOoH Oma s ydacTka LEMHu.
[TocnenoBaTenbHOE U MapaIEIbHOE COCIMHEHUE TPOBOJHUKOB.

PabGoTta u MOMHOCTH 3JIeKTpUUecKoro Toka. 3akoH J[xoyms—JIeHia. DnekTpuyeckue
IEMU ¥ TOTPEOUTENN ICKTPUIECKOM d3Heprun B ObITy. KopoTKkoe 3aMbIkaHue.

[TocTosiHHBIE MarHuThbl. B3anMOIENCTBUE MOCTOSAHHBIX MAarHUTOB. MAarHUTHOE MOJIE.
MarauTtHoe 1noJie 3eMJIM ¥ €ro 3HaYeHHE JJIs )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHuTHoe
MOJIE DBJIEKTPUYECKOTO TOKa. IIpuMeHeHune »IEeKTpOMarHuToB B TEXHUKE. [lelicTBHE
MarHMTHOTO TOJIi HA MPOBOJHUK C TOKOM. OJIEKTPOJBHUIATENb IMOCTOSHHOTO TOKAa.
Hcnonb30BaHuE 3JIEKTPOABUIATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  ®@apaness. SBiaeHHEe HNEKTPOMArHUTHOW HWHAYKUuMH. I[IpaBuno Jlenna.
Onektporeneparop. CrocoObl MOMYyYEHUs AIEKTPUUECKON SHEPTHH. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOUYHHUKAX SHEPTUH.



Hemoncmpauyuu.

1. DneKkTpu3aius Tel.

2. JIBa posia 3JIEKTPUUYECKUX 3apsSI0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.

3. YCTpPONCTBO U ACHUCTBUE IJIEKTPOCKOIIA.

4. DIIEKTPOCTATUUECKAS] HHAYKIHUS.

5. 3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.

6. [IpOBOTHUKH U AUBIEKTPUKH.

7. MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MMOJIS.

8. M cTOYHMKHN IOCTOSIHHOTO TOKA.

9. JlerCTBUS SIEKTPUUECKOTO TOKA.

10. DNEKTPUUECKUN TOK B )KUIAKOCTH.

11. ["a30BbIi pa3psin.

12. N3mepeHue Cuilbl TOKa aMIIEPMETPOM.

13. N3mepenue 351eKTpPUYECKOTO HAIPSYKEHUS BOJIBTMETPOM.

14. PeocTat 1 Marazud COnpoTUBIICHUM.

15. B3auMopencTBre NOCTOSTHHBIX MATHUTOB.

16. MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS MTOJIOCOB MATHUTA.

17. MopaennpoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.

18. OmnbIT DpcTena.

19. MarnuTtHOE o€ ToKa. DJIEKTPOMArHHuT.

20. JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

21. DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.

22. HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHON MHIYKLUH.

23. OmnbiThl Dapajes.

24. 3aBUCMMOCTh  HANpPaBJICHUS HUHAYKIIMOHHOIO TOKAa OT YCJIOBHM  €ro
BO3HUKHOBEHUS.

25. DNEeKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1. OnbITel MO  HAOMIONCHUIO  JJIEKTpU3AlMUA  TeNl  HMHAYKUMEW ©  1pu
COIPUKOCHOBEHUH.

2. HccnenoBanne AEUCTBHUS  DIEKTPUUYECKOTO IOJISI HA  MPOBOAHUKH U
JADJICKTPUKHU.

3. COopka u mpoBepka paboThI IEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

4. N3Mepenue u peryampoBaHue CUIIbI TOKA.

5. N3MepeHue u peryampoBaHUE HAMPSIKEHUS.

6. HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa, HWIYLIEr0 YEPE3 pe3nucTop, OT

CONPOTHBJIEHUS PE3UCTOPA U HAMPSKEHUS HA PE3UCTOPE.

7. OnbITEI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh JJIEKTPUUYECKOTO COMPOTUBICHUS
MIPOBOJHUKA OT €ro JITMHBI, TUIOIIAIX TTONEPEYHOTO CEYEHUs M MaTepuaa.

8. [IpoBepka mpaBuiaa CJIOXKEHUS HANPSKCHUH TIPU  TOCJIEI0BATEIHLHOM
COEIMHEHHH JIBYX PE3UCTOPOB.



9. [IpoBepka mpaBwiia I8 CHUJIBl TOKA NPU MAPAJUIENBHOM COCIUHEHUH

PE3UCTOPOB.

10. Onpenenenue paboOThI AIEKTPUUECKOTO TOKA, UAYIIETO YePE3 Pe3UCTOp.

11. OmnpeneneHne MOIHOCTH MIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

12. HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYLIETO 4YEPE3 JAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenue KIIJ[ HarpeBaTesns.

14. HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

15. W3ydyeHre MarHuTHOrO MOJIsl MOCTOSIHHBIX MAarHUTOB MpPU UX OOBEAVUHEHUU U
paszencHun.

16. HccenenoBanne nENCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KaTYIIKH C
TOKOM M MarHMTa OT CWJIBI TOKAa M HAIPaBJICHUs TOKA B KaTYIIIKE.

18. M3ydeHne neMcTBUsI MarHUTHOTO I10JIs1 HA IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATEIS.

20. N3mepenne KII/] anexTpoaBuraTeabHONM yCTaHOBKH.

21. OmeITBl MO WCCIECOOBAHHWIO  SIBJICHUS  DJIEKTPOMArHUTHOM  MHIYKIHH:

HCCICA0OBAHHNC W3MEHCHUI 3HAUYCHMS U HallpaBJICHUA HHAYKIHMOHHOI'O TOKaA.
9 KIIACC

Paspnen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe  nBWKeHuWe.  MarepuanpHas ~— Touka.  CucremMa — oTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOIO JIBXKCHUSI. PaBHOMEpHOE MPSIMOJIMHENHOE JABUKEHHUE.
HepaBHomepHOoe npsimonuHenHOe IBHKeHUE. CpelHsss U MTHOBEHHAs] CKOPOCTh TeJa MpPH
HEPAaBHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOE MpsiMOMHEHOe aBmwxkeHue. CBoOOHOE TajcHHE.
OmnbiTel ['anunes.

PaBHOMepHOE ABMXKEHHE MO OKpYKHOCTH. [lepnoa u yacrora obpatieHus. Jlunelnas
Y YTJI0Basi CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprotona. Bropon 3axkon Herootona. Tperuii 3axkoH HeroToHna.
[IpuHIMII CYTIEPHO3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUSI CKOJIbKEHHUSI, CHJIa TPEHUS
MOKOSI, APYTHE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOIO TATOTEHUS. Y CKOpEHHE CBOOOAHOTO MaeHUS.
JBmxenue mmaHer Bokpyr Counnna. IlepBas kocMuueckasi ckopocTb. HeBecomocTh u
IIEpErpy3KH.

PaBHOBecne maTepuanbHON TOYKH. AOCOMIOTHO TBEPAOE Tenmo. PaBHOBecHue TBEPAOTO
TeJIa C 3aKPEIUIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LieHTp TshkecTu.

Nmnynec tena. M3menenne ummynbsca. UMmyiibe cuibl. 3aKOH COXPaHEHUS! UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanudeckas pabota 1 MOIIHOCTh. PaboTa cun Tsbkectu, ynpyroctu, TpeHus. CBsi3b
sHepruu U paboTel. [loTeHManbHas sHEprus Teja, MOAHATOTO HaJ MOBEPXHOCTHIO 3€MJIH.



[loreHnmanbHas dHeprus cxxatod npyxuHbl. KunHernueckas sHeprus. Teopema o
KHMHETHYECKOW SHEPTUU. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPIHH.

Hemoncmpauuu.

1. HabmroieHue MexaHW4yecKoro ABM)KEHHS Teja OTHOCUTENIBHO pAa3HbIX Tell
OTCYETA.

2. CpaBHEeHHE TMyTe€d M TPAEGKTOPUM JBWXKEHHS OJHOTO W TOrO K€ Tena
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. M3mepeHne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.

4. HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBMYKCHHUS.

5. Habmroienue 1BU»KeHUs Tela 10 OKPYKHOCTH.

6. Habnrogenne MeXaHWYeCKHX SBJICHHM, MPOUCXOIAIIMX B CUCTEME OTCYETA

«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBIDKEHHUH OTHOCUTENBHO KaOuHeTa
buzuKH.

7. 3aBUCUMOCTB YCKOPEHHs Tejla OT MacChl TeJIa U ACUCTBYIOIIEH HAa HETO CHUJIBI.

8. HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

9. M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

10. [lepenaya uMIrybca py B3aUMOJECHCTBUU TE.

11. [TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEI.

12. CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

13. CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.

14. HabGnrogeHnue peakTUBHOTO ABUKEHUS.

15. CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.

16. CoxpaHeHHE MEXaHWYECKOW SHEPIHM NpU JBWKEHHUH Teja MOJ JEeHCTBHEM
IIPYKUHBI.

Jlabopamopusie pabomul u onvimel.

1. KoHcTpynpoBanne TpakTta g pa3roHa W JAJbHEWIIEr0 PaBHOMEPHOTO
JBHKEHUS [IAPUKA WIH TEIEKKU.

2. Omnpenenenre cpeAHE CKOPOCTH CKOJIbKEHUSI OpyCKa WM JABMXKEHUS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHue YCKOpEHUsS Tejda TMpPU PABHOYCKOPEHHOM JIBHJKEHHH TIO
HAKJIOHHOU TTIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHM IIPM  PaBHOYCKOPEHHOM
JIBIKCHUHU 0€3 HauaJbHON CKOPOCTH.

5. [IpoBepka rumnoTessl: €ciiv MpU PaBHOYCKOPEHHOM JBMKEHUU 0€3 HauaJbHOM

CKOPOCTH IIYTH OTHOCATCS KaK PAO HCUETHBIX YHUCECJ, TO COOTBCTCTBYIOIIHUC IMPOMCEIKYTKH
BPpCMCHH OMHAKOBEI.

6. HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMaJIbHOTO
JTABJICHUSI.
7. Omnpenenenue kodphuieHTa TPEHUS CKOJIbKECHHUS.

8. Onpenenenue KECTKOCTH NPYKUHBI.



9. Omnpenenenve pabOThl CUIIBI TPEHUS MPH PABHOMEPHOM JBIKEHUH TeENa IO
TOPU30HTAIBbHON TOBEPXHOCTH.

10. OmnpeneneHue pabOThl  CHJIBI  YIOPYrOCTU TpU  MOABEME TIpy3a C
UCTIOJIb30BaHUEM HETIOBUYKHOTO U TIOJIBUKHOTO OJIOKOB.
11. W3ydeHne 3aKoHa COXPAHECHUS YHEPTHH.

Paznen 9. MexannuecKkue KoJ1e0aHNA U BOJIHBI.

KonebarensHoe aBmxenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUMN: TIEPUOJI, YACTOTA,
aMIUITyAa. MaTeMaTu4ecKuid W TPYKUHHBIM MasTHUKHU. [IpeBpailieHre 3HEpPTuM NpH
K01€0aTeJIbHOM JIBIKCHHU.

3aryxaronme KojieOaHus. BpiHyXkaeHHbIE KojieOaHus. Pe3onanc. MexaHudeckue
BOJIHBI. CBOMCTBAa MexaHUYECKUX BOJIH. [Ipo/101bHBIE U MONIepeYHbIe BOJIHBI. J[JIMHA BOJTHBI
U CKOPOCTh €€ pachpocTpaHeHHs. MexaHuuecKrue BOJIHBI B TBEPAOM TeJe, CEMCMUYECKUE
BOJIHBI.

3ByK. ' poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpakeHue 3Byka. MIHGpa3ByK U yIbTpa3ByK.

Hemoncmpauuu.

1. HaOmronenne xonebaHuii Teln moa OEHCTBUEM CWIIBI TSDKECTU U CHJIBI
YIOPYTOCTH.

2. HaOmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

3 HaOmroienne BoIHYKICHHBIX KOJIGOAHUM U pe30HaHca.

4. Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

5 HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6 AKYCTUYECKHI pE30HAHC.

Jlabopamopuwie pabomul u onvimol.

1. Omnpenenenne 4acTOThI U MEPUO/Ia KoJIeOaHU MAaTEMAaTHYECKOTO MasiTHUKA.

2. OnpeneneHue 4acToThl U NMepuoia KojieOaHUH NPYKUHHOTO MasiTHUKA.

3. HccnenoBanre 3aBUCUMOCTH TEpUOJa KOJICOAHUN TMOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. HccnenoBanrie 3aBUCUMOCTH TEepHO/Ia KOJIeOAHUM MPY>KUHHOTO MasiTHUKA OT
MAacchl rpysa.

5. [IpoBepka HE3aBUCUMOCTH MEpUOJia KOJeOaHul rpy3a, MOJIBEIICHHOTO K HUTH,
OT Macchl Ipy3a.

6. OnBITHI, TEMOHCTPUPYIOIIKME 3aBUCUMOCTH MEpUOAa KoJIeOaHUN MNPy KUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE T0JIe. DJIEKTPOMAarHUTHBIE BOJHBI. CBONCTBA AJIEKTPOMArHUTHBIX
BoJiH. IIIkana »JeKTpOMAarHWTHBIX BOJIH. VICIOJb30BaHUE 3JEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBSI3H.

DJIeKTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.



2. BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. W3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOLIBIO MOOMJIBHOIO
tenedoHa.

Pa3gen 11. CBeToBbIE SIBJIEHHS.

JlyueBas moznens cBeta. Mctounnku ceera. IIpsaMonmHerHOe pacipOCTpaHEHUE CBETA.
3armenus Connua u Jlynsl. Otpaxkenue ceta. [lmockoe 3epkano. 3akoH OTpa)Ke€HUs CBETA.

[Tpenomiienne cBeta. 3akoH mIpenomiieHUs: cBeTa. [lolHOe BHyTpeHHee OTpakeHue
cBeta. Mcnonb3oBaHKe MMOJIHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox myueidl B numH3e. OnThueckas cuctema QoroanmnapaTa, MUKPOCKONA U
Teneckona. I'ma3 kak ontuyeckas cuctema. biiMm3opykocTs U JaIbHO30PKOCTb.

Pa3znoxenue Oenoro ceera B crnekTp. Onbitel HbtoToHa. ClioskeHHE CHEKTPATBbHBIX
1BeToB. Jlucnepcus cBeTa.

Jemoncmpayuu.

1. [IpssMOTMHENHOE pacIpOCTPAaHEHUE CBETA.

2. OTtpaxeHue cBeTa.

3. [Tonyyenue n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4. [IpenomiieHue cBera.

5. OnTuyeckuii CBETOBOA.

6. Xop nyuei B coOuparoiei JInH3e.

7. XO0J Ty4yer B pacCEUBAIOIIEH JIUH3E.

8. [Tonyuenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.

9. [Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mogens rnasa.

11. Pa3noxenue 6e10ro cBera B CIEKTP.

12. [Tonmyyenue 6emoro cBeTa NpH CI0KEHUH CBETAa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTJla OTPAKEHMsI CBETOBOIO Jiydya OT yrjia
nafeHusl.

2. N3yyeHune xapakTepucTUK U300paxeHus MpeIMeTa B IIIOCKOM 3epKalie.

3. HccnmenoBanre 3aBUCUMOCTH yTila IPEJOMIIEHMS CBETOBOIO Jiyya OT YIUIa
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. [Tomryuenue n300pakeHUuii ¢ MTOMOIIBIO COOMPAIOILIEH JIMH3BI.

5. Onpenenenue (POKYCHOTO PACCTOSIHUSI W ONTHYECKOW CHIIBI CcOOMparomiei
JIVH3BI.

6. OMNBITHI 110 Pa3IOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITEl 1O BOCHIPHUSTHIO I[BETA NPEIMETOB IPU HMX HAOIIOJECHUU uepe3

I[BETOBbIE (DUITBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

OmnsiThl Pe3epdopaa u minanerapHas mojaens aroma. Moaens atoMma bopa. Mcnyckanue
Y TIOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIEKTPBL.



PamnoaktuBHOCTE. Anbda-, O6era- U ramma-usnydeHus. CTpoeHHE aTOMHOTO sapa.
Hyxnonnas moaens atomHoro siapa. M3oromnsl. PapnoaktuBHble npeBpameHus. llepuon
noJiypacnaaa aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsiJOBOTO U MAcCOBOTO YHCEN. DJHEPIUs
CBSI3M aTOMHBIX sifep. CBs3b Macchl M J3HEPrUM. Peaknuu cuHTE3a W JEIEHUS Alep.
Ncrounnku 3Heprun CoiaHIa v 3BE31.

Snepnas sHepreTuka. /[elcTBus paauoakTUBHBIX U31yYECHUHN HA )KUBBIE OPTaHU3MBI.

Jlemoncmpayuu.

1 CnexTpbl U3Ty4EeHUS U MOTJIOIEHNUS.

2 CrexTpsl pa3aIuvyHbIX a30B.

3 CnexTtp Bogopoa.

4. Habmronenue tpexoB B kaMmepe Busbcona.

5 PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

6 Perucrpanus nzmydeHus: IpUPOJIHBIX MUHEPATIOB U MTPOILYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmo/ieHue CIUTOMIHBIX M IMHEHYATHIX CIICKTPOB U3JTyUCHUS.

2. VccrenoBanre TPEKOB: M3MEPEHUE DHEPIHMM YACTHUIBI MO TOPMO3HOMY MYTH
(o doTorpadusam).

3. H3mepeHune paarnoakTHBHOTO (QOHA.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO--0000IAOIIMI  MOIYJIb MpPEJHA3HAYEeH Ui CUCTEMaTu3aluu U
00001IIEeHNsT TIPEAMETHOTO COAEpkKAaHUSI U OIbITa JEATENIbHOCTH, NPUOOPETEHHOrO NpU
U3YyYEHUHU BCEro Kypca (GU3MKH, a TAKKE ISl HOJrOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY
sK3aMeHy 1o (Hu3uKe st 00yUJaroIuXCsl, BHIOPABIIUX ITOT yUEOHBIHN MpeMeT.

[Ipy wW3ydeHUMM [JAHHOTO MOIYJIS PEATU3YIOTCS W CHUCTEMATHU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYUBAETCA JOCTH)KEHHE TMPEIMETHBIX U
MeTanpeIMETHBIX IJIAHUPYEMBIX pe3yJIbTaToB oOyueHus, dbopmupyercs
€CTECTBEHHOHAYYHASATPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHUSA SIBICHUU
OPUPOABl U TEXHUKH, OBJIAJICHHE YMEHUSMU OOBACHATH (PU3NYECKUE SIBJICHUSA, TPUMEHSIS
MOJIyYEHHBIE 3HaHUS, PELIATh 3a1a41, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpyHIMNMATBHO NESITENBHOCTHBIM XAapAaKTEP MAHHOTO pas3fena peain3yeTcs 3a CUET
TOT0, YTO OOYUaIOLIMECs BHIMOIHSIOT 33/1aHNs, B KOTOPBIX UM Ipejiaraercs:

Ha OCHOBE IOJIYUEHHBIX 3HAHMI pacrno3HaBaTh U HAYYHO OOBSICHATH (PU3NYECKHUE
SIBJICHHS B OKPY’KAIOLLIEW IPUPOJIE U NTOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAy4YHbIE METOJbl UCCIEAOBaHUS (U3MUECKUX SBJICHHUM, B TOM YHCIE
JUIS1 IPOBEPKHU TUIIOTE3 U MOJyYEHUS TEOPETUIECKUX BBIBOJIOB;

OOBSICHATH HAay4HbIE OCHOBBI Hauboiee BaXXHBIX JIOCTHXKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIpUMEpP, IPAKTUYECKOTO MCIIOJIb30BaHUs PA3JIMYHBIX UICTOYHUKOB YHEPIUHU
Ha OCHOBE 3aKOHA MPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJOB DYHEPTIUH.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢usuku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HAMpaBlIEHO Ha
JOCTUKEHHUE JIMYHOCTHBIX, METANpPEJIMETHBIX M  MNPEAMETHBIX  00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbrate u3ydeHuss QUMK Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs Yy
oOyyaromierocs 0y1yT chOpMHUPOBAHBI CIIEAYIOIINE JINYHOCTHBIE PE3YNIbTAThl B YACTH:

NMAaTPHOTHYECKOI0 BOCTIMTAHUA:

—IpOSIBIICHUE HWHTEpEeca K HCTOPUA M COBPEMEHHOMY COCTOSHUIO POCCHUCKOMN
bu3nUecKoil HayKu;

—IIEHHOCTHOE OTHOIIICHHE K JTIOCTHKCHUSIM POCCUNCKUX YIEHBIX --(PU3UKOB;

2) rpa:KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

—TOTOBHOCTh K AaKTUBHOMY YYacTHI0O B OOCYXJEHUU OOIIECTBEHHO3HAUYNMBIXH
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MTPAKTUYECKUM NMPUMEHEHUEM JTOCTHXKCHHUHN (PU3UKHY;
—0CO3HAaHUE BAXKHOCTU MOPAIBHO--3THYECKUX MPUHLMIIOB B ICATEIBHOCTH YUEHOTO;

3) 3cTEeTH4eCKOTr0 BOCIIUTAHMSA:

—BOCHPUITUE HCTETUUYECKUX KadecTB (Pu3anueckoil Hayku: €€ TrapMOHUYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

—OCO3HAHUE [IEHHOCTU (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA TTO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXKHEUIIIEN COCTABIISIOIIEN KYJIbTYPBHI,

—pa3BUTHE  HAy4YHOW  JIFOOO3HATENBHOCTH, HWHTEpeca K  HCCIEOBATEIIbCKOM
JESITENbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbSl H 3MOIHOHAJIBHOT0 0JIATONOJIy YU
—0CO3HAHUE IIEHHOCTH 0€30MacHOro 00pas3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUpEe, BXXHOCTH TpaBUJl 0€30MacHOTO IMOBEICHHUS Ha TPAHCHOpPTE, HAa JOpOorax, ¢
AJIEKTPUUECKUM U TEIIOBBIM 00OPYAOBAaHUEM B JIOMAIIIHUX YCIOBHUSX;
—c(OopMHUPOBAaHHOCTh HaBbIKa peQIeKCUM, MPU3HAHHWE CBOETO IpaBa Ha OIIMOKY U
TAKOTI0 K€ MpaBa y IPyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

—aKTMBHOE€ YyYacTHE€ B pEIICHHWM NPaKTUYECKUX 3anad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3aluid, TOpOoJa, Kpas) TEXHOJOTUYECKOW U COIMAIbHOU
HaIPaBJICHHOCTH, TPEOYIOIIHUX B TOM YUC/Ee U (PU3NYECKUX 3HAHUM;

—HMHTEPEC K MPAKTUIECKOMY H3yUCHUIO Tpodeccuii, CBSI3aHHBIX ¢ (DU3UKOMH;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS S

—OpHUEHTallUsl Ha TPUMEHEHUE (PU3NUEeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00J1acTh
OKpYXawUel Cpeapl, IUIAHUPOBAHUS TOCTYNIKOB M OIEHKA HMX BO3MOXKHBIX
MOCIICICTBUI [ OKPYIKAIOIIEH CPEbI;

—0CO3HaHUE TJI00ATBLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U IMyTel UX pelieHus;



8) apanTanuu K U3MEHSAIIMMCS YCJI0BUAM COLUAJIBHON M IPUPOJAHON Cpeabl:
—MOTPEOHOCTh BO B3aMMOJCHCTBUU TPU BBIOJIHEHUH MCCIEJOBAaHUN M TMPOEKTOB
(bu3nYecKoi HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

—TOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pPe3 MPAKTUYECKYIO IEATEIIbHOCTD;
—TMOTPEOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4HCie (HOpMYyIUpOBaATh HIIEH,
MOHSTHS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SBJICHUSX;

—O0CO3HaHUe ACPUITUTOB COOCTBEHHBIX 3HAHWN U KOMITETEHTHOCTEH B 001aCTH (PU3HUKH;
—IIJITAHUPOBAHKUE CBOETO PAa3BUTHUA B MPUOOPETEHNUN HOBBIX (PU3NYECKUX 3HAHUI;
—CTPEMJICHHE aHAJIM3UPOBaTh M BBIBIATH B3aUMOCBSI3M MPUPOABI, OOIIECTBA U
HYKOHOMUKHU, B TOM YHCIIE C UCIIOJIb30BaHUEM (U3UUECKUX 3HAHUM;

—OLICHKA CBOMX JICUCTBUU C YYETOM BIMSAHUS HA OKPYKAIOMIYIO CpPENy, BO3MOYKHBIX
rJI00JIBHBIX TOCTIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynpTaTe ocBoeHus mMporpaMMbl Mo (U3MKE Ha YpOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyyaromierocs OyayT chopMHUpOBaHbBl MeTamnpeaMeTHbIE Pe3yJbTaThl,
BKJIFOYAOIINE TMO3HABATEIbHBIC YHHBEPCATbHBIE YUCOHBIC JCUCTBHUS, KOMMYHHKATHBHBIE
YHUBEpCaIbHbIC YUeOHBIE ICUCTBUS, PETYISATUBHbIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3zoBble 1ornyeckue AecTBUS:

e BBISIBJIATh M XapaKTEPU30BATh CYIIECTBEHHbIE MTPU3HAKU OOBEKTOB (SIBJICHUN);

e YCTAHABJIUBATh CYIIECTBEHHBI MpHU3HAK KJIAcCU(PUKAIIMK, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

e BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCCMaTPUBAEMbIX (paKTax, JaHHBIX U
HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;

¢ BBISIBJISTh MPUYUHHO--CJICACTBEHHBIC CBSI3M NP M3YYeHUW (U3HUCCKUX SBIICHUUA U
MPOIIECCOB, JIeJIaTh BBIBOJIBI C HCIOJIb30BAaHUEM JEAYKTUBHBIX M HMHAYKTUBHBIX
YMO3aKJIFOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3AUMOCBS3SX (PU3MUECKUX BEJINYUH;

e CAMOCTOSITEJILHO BBIOMpPATh CIOCOO pelieHus ydeOHOW (u3MuecKonl 3ajayu
(cpaBHEHHE HECKOJBKMX BapUaHTOB pEIICHHUsS, BHIOOP HamOoJiee MOIXOMASIIETO ¢ YYETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.

e ICTIOJ30BATh BOMPOCHI KaK UCCIIENOBATEILCKII HHCTPYMEHT TIO3HAHUS;

e IPOBOJIUTh [0 CAMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY OMbBIT, HECIOXKHBIM
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBJICHUS;

e OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIUIO, MOJYUYCHHYIO B XO/Ie
WCCJICIOBAHMSI HJIA DKCTIEPUMEHTA;



e CAMOCTOSITEIFHO  (popMynupoBaTh 00O0OMIEHUST ¥ BBHIBOABI 10 pe3yibTaTam
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

« IPOTHO3UPOBATh BO3MOKHOE JalIbHEHIee pa3BUTHE (PUIUUECKUX IIPOIECCOB, a
TaK)K€ BBIJIBUTATh MIPENOI0KEHUS 00 UX Pa3BUTHUU B HOBBIX YCIOBHIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

o IPUMEHSATH PA3IMYHBIE METObl, HHCTPYMEHTBHl U 3aIpPOCHl MPU MOUCKE U OTOOpE
uHGOpPMaIIMU WK JAHHBIX ¢ y4ETOM MPEATIOKEHHON yueOHOM (hHU3nuecKoi 3a1auu;

 AHAJIU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMALIUIO PA3TUUHBIX
BUJIOB U ()OPM TMPEACTaBICHUS;

e CAMOCTOSITEILHO BBIOMPATh ONTUMANIbHYIO (OpMY MpelcTaBieHus MHGOpMAIUKU U
WUTIOCTPUPOBATh pellaeMble 3aJauyd HECIOXHBIMH CXEMaMH, JuarpaMMamH, HWHOU
rpadukol ¥ UX KOMOMHALIUSAMHU.

KoMMyHHKaTHBHBIE YHHBepcaJIbHble YueOHbIe el CTBUSA:

eB X0/I€ 00CYXJEHHUsl y4yeOHOro Marepuaia, pe3yibTaToB Ja0OpaTOpHBIX paboOT U
MPOEKTOB 3a7[aBaTh BOIPOCH MO CYIIECTBY OOCYXIaeMOil TeMbl M BBICKA3bIBATH HJCH,
HaIleJICHHBIC Ha PEIlICHUE 33/1a9H U MOJIepKaHne OJIaroXenaTeIbHOCTH O0IICHNUS;

¢ CONIOCTABIISITh CBOM CYXJIEHUS C CYXACHUSIMH JPYIHMX YyYaCTHUKOB JHMAaJiora,
0oOHapyXHUBaTh pa3IN4Me U CXOACTBO MO3UIIMIA;

e BBIPA)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

e MyOJNMYHO TPEJACTABIATH PE3yJAbTAaThl  BBIMOJHEHHOTO (DU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

e IOHUMAaTh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHAWBHUIYaIbHON pabOThI
IIPY pEIICHUU KOHKPETHOM (u3HIecKor MpoOIeMBl;

e IPUHUMATh 1LIEJIM COBMECTHOH [€ATEIbHOCTH, OPraHW30BbIBaTh JEWUCTBUSA MO €€
JOCTHKEHHIO: PACTIPEACNIATh POIU, OOCYXKAATh MPOIECCHl W PE3yIbTaThl COBMECTHOMU
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOIEH;

* BHITIOJIHATH CBOIO 4YacTh pabOThl, JOCTUrash KayeCTBEHHOI'O pe3yJibTaTa MO CBOEMY
HaNpPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C APYTUMU YJIEHAMH KOMAaH/[Ibl;

¢ OIICHMBATh KauyeCTBO CBOETO BKJIaJAa B OOMUH TPOAYKT TIO KPHUTEPHSM,
CaMOCTOSITENIEHO CPOPMYITHMPOBAHHBIM YUaCTHUKAMHU B3aMMOICHCTBHS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranu3amnus:

* BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHUTYaIUsX, TPEOYIOMIMX JIJIst
pereHns Gu3nIeCcKuX 3HaAHWM;

e OPUCHTUPOBATHCS B PA3IMYHBIX TOJXO0JAaX MPHUHATHS peIIeHUN (MHIUBUIyaIbHOE,
MPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION);

e CAMOCTOSITEILHO COCTABJISATh AJTOPUTM pelIeHHs (U3UYSCKON 3aJaud WM IIJIaHa
UCCIENOBaHUSI C YYETOM UMEIOMIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJiaraeMbple BapUaHThI PEIICHHIH;



e ICTIATH BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYyallMy U MpeJiaraTh IiiaH €€ N3MEHEHUS,

¢ OOBSICHATh TPUYMHBI JOCTHXKEHUSA (HEAOCTHXKEHHUS) PE3yJIbTaTOB JEesATEIbHOCTH,
JaBaTh OIIEHKY NPHOOPETEHHOMY OTIBITY;

e BHOCUTH KOPPEKTHUBBI B JICATCITLHOCTH (B TOM YHCJIE B XOJ] BBIMIOTHEHUS (DU3UIECKOTO
WCCIICIOBAHUS WIIA MIPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIHLCTB, MU3MEHUBIIINXCS CUTYAIIUH,
YCTaHOBJICHHBIX OLIMOOK, BO3HUKILUX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSAM;

e CTaBUTh C€0s1 HA MECTO JIPYTOro YeJIOBEKa B X0JI€ CIIOpa WM JUCKYCCUU Ha HAYYHYIO
TEeMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIroro;

e MPH3HABATh CBOE TMPABO HA OIMMUOKY TpPH pelieHnH (U3NIECKUX 3a1ad Wil B
YTBEPAKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIbTATDBI

K xoHIry o0yueHus B 7 Kjacce mpeMEeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIINXCSI YMEHUM:

¢ ICIIOJIL30BAaTh TOHATUS: (U3WYECKUE U XUMHUYECKHE SIBJIICHUS, HaOJIOJICHHUE,
DKCIIEPUMEHT, MOJIeJIb, THUIOTE3a, CAUHUIIBI (PU3NYECKUX BEIUYHMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHMSI BeliecTBa (TBEpAOE, JKHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
JBH>KCHUE (paBHOMEpHOE, HEpPAaBHOMEPHOE, MPSIMOJIMHEWHOE), TpPaeKTopus,
paBHOJEUCTByIOIAs cwia, Jedopmanus (ymnpyras, IUlacTHYECKas), HEBECOMOCTb,
COOOUIAOUTUECS COCY/IbI;

epaznmuuath sBieHUA (muddy3us, TEIIOBOE JBMIKEHHWE YaCTHI[ BEIIECTBa,
pPaBHOMEPHOE JBUKECHHE, HEPABHOMEPHOE ABWIKEHHE, WHEPLHUS, B3aUMOJECHCTBUE TeEIl,
paBHOBECHE TBEPABIX TEJ C 3aKPEIIEHHOW OCBIO BpallleHus, Mepeiada TaBJIeHUs] TBEPIbIMU
TeJaMU, XKUJIKOCTSIMU M Tra3zaMu, aTMOc(epHOe NaBlieHHE, IJIaBaHUE Tej, MPEBpaIlCHUS
MEXaHUYECKON HHEPTHM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

e PaCIlO3HABATh MPOSBICHUE U3YUYCHHBIX (DU3NYECKUX SIBJICHHUIN B OKPY’KAIOIIEM MHUPE,
B TOM 4ucClie (PU3NUECKHE SIBJICHUS B TPHUPOJIC: MPUMEPHI JBUKEHUS C Pa3TUYHBIMU
CKOPOCTSIMH B KWBOM W HEXWBOU MPUPOJIC, ACHCTBUE CUIIBI TPCHHS B MPUPOJIE U TEXHUKE,
BIUSIHAE aTMOC(EpPHOTO JAaBJICHUS HA XWUBOW OpraHW3M, IUIaBaHHWE PbHIO, phlYard B TeJe
YEeJIOBEeKa, MPH OTOM TEPEBOJUTh MPAKTHUECKYIO 3ajadyy B Y4YeOHYIO, BBIICISATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBICHUN;

¢ ONMMCHIBATh H3YyUYCHHBIE CBOWCTBA Tel W (U3UYECKUE SBJICHUS, HCIOIb3YS
dbuznyeckre BeNMMUYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, IMYyThb, CKOPOCTH,
CpedHsii CKOpPOCTb, CUJIa YNPYrOCTH, CHJIa TSXKECTH, BEC Tejla, CHJIa TPEHUs, JaBJICHHE
(TBEpIOTO  TENA, KUAKOCTH, Tasza), BHITAIKWBAIONIAS CHJIA, MEXaHW4deckas padoTa,
MOIITHOCTb, TIJICYO CHUJIbI, MOMEHT CHJIbI, KOA((UITMEHT MOJIE3HOTO ACHCTBUS MEXaHU3MOB,



KMHETHYECKass W IOTEHUWAaJIbHAs SHEPrus), NpPU ONUCAHUU MPABUIBHO TPAKTOBATh
bu3nyecKuil CMBICT HCTOJIb3YEMbIX BEIMYUH, UX O003HAYCHHS] M €IUHUIBI (PU3NUECKHX
BEJIMYMH, HAXOJIUTH (OPMYJIBI, CBSA3BIBAIOIIUE TAHHYIO (PU3UYECKYIO BETUUYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'padUKU U3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIIMUMH;

e XapaKTEepPU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBJICHHUS W TMPOIECChI, UCIOIb3Ys
npaBWia CJIOXKEHUS cuil (BIOJb OMHOM mpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, IpaBUJIO paBHOBECHs pblyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHWKH, 3aKOH
COXpaHEHUsI MEXaHUUYECKOW IHEPTUH, MPU 3TOM JIaBaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA
Y 3aMCBHIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

¢ O0BACHATh (PU3MYECKUE SIBJICHUS, MPOILIECCHl W CBOWCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTyaluuld IPaKTUKO-OPHUEHTUPOBAHHOTO XAapaKTEpa: BBIABIATH NPUYUHHO-
-CIIEZICTBEHHBIE CBSI3H, CTPOUTh OOBACHEHHE M3 1—2 JIOTMYECKUX IIAaroB ¢ OMnopoil Ha 1-2
U3YYEHHBIX CBOMCTBA (PU3NUECKUX ABICHUM, (PU3HMUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

epemath pacy€THble 3a7aud B 1—2 [eHCTBUSA, HCIONIB3YS 3aKOHBI U (HOpMYIbI,
CBA3BIBaIOLIME (DM3MUECKUE BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3aJa4d 3alUCHIBaTh
KpaTKOE YCJIOBHE, MOJICTABIATh (PU3NUECKHE BETUYHHBI B (DOPMYJIIbI K IPOBOJUTH PACUETHI,
HaXOJUTh CIIPAaBOYHbIC JaHHbIE, HEOOXOAMMBIC [UIsl pELIEHUs 3a4ad, OLICHUBATh
PEATUCTUYHOCTD OTYYEHHON (PU3MUECKOI BEIIUYUHBL;

e pacrio3HaBaTh MNpPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh HPHU TOMOIIM (U3NYECKUX
METOJIOB, B OIMCAHUU MCCIIEIOBAHUS BBIIEIATh MPOBEPSAEMOE MPEANOJIOKEHUE (TUIIOTE3Y),
pasnnyaTh U UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YNIBTAT, HAXOAUTh OIIMOKHU B XOJI€ OIIbITA,
JIeJ1aTh BBIBOJIBI I10 €T0 PE3yJIbTaTaM;

e IPOBOJUTH OTIBITHI [0 HAOTIOACHUIO (PU3UUYECKUX SBJICHUM WM (PU3HUUECKUX CBOICTB
Ten: (OpMyIUpOBaTH IMPOBEpSEMbIE MPEANOIOKEHUs, COOMpaTh YCTaHOBKY U3
MPENJI0KEHHOTO 000PYI0BaHHUSI, 3alIUCHIBATH X0/ OMbITa U (POPMYIUPOBATH BBIBOJIBI;

e BBITOJIHSATH MPSMbIE U3MEPEHUS PACCTOSHMSI, BDEMEHHU, MACChl Tela, 00bEMa, CHIIbI U
TEMIEPATypbl C MCIOIb30BAHUEM AHAJOTOBBIX M LHU(PPOBBIX NPUOOPOB, 3aMUCHIBATH
MOKa3aHus MpHOOPOB C yUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI;

e IPOBOAMTH MCCIEJOBAHUE 3aBUCUMOCTU OJHOW (PU3UYECKOIN BEIMYMHBI OT APYTrou C
UCITIOJIb30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCHMOCTH ITyTH PABHOMEPHO JIBHXKYIIETOCs Teja
OT BPEMEHU JIBUKEHUS Tella, CUJIbl TPEHHSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00paboTKu
IIOBEPXHOCTEN TEJl M HE3aBUCUMOCTH CHJIbI TPEHHUSA OT IUIOIIAAA COIPUKOCHOBEHUS TEl,
CWJIBI YOPYIOCTH OT YAJIMHEHUS TPYKUHBI, BBITAIKUBAIONMIEW CHJIBI OT 00bEMa
MOTPYKEHHOM YacCTH Tela W OT IUIOTHOCTH KMAKOCTH, €€ HE3aBUCHMOCTH OT IJIOTHOCTH
Tena, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUW IJIaBaHUs TeJl, YCIOBUH
paBHOBecHs pplyara W OJIOKOB), y4acTBOBaTh B IUIAHWPOBAHUU y4E€OHOT'O HCCIEIOBaHMUS,
coOuparb YCTAaHOBKY U BBINOJHATH M3MEPEHUs, CIeAys TMPEeASIOKEHHOMY IUIaHy,
¢ukcupoBaTh pe3yibTaThl IOJYYEHHON 3aBUCHUMOCTH (DU3MUECKMX BEIMYMH B BHJE
MPEIOKEHHBIX TaOIUI ¥ TpadUKOB, JI€JaTh BHIBOBI IO PE3YJIbTaTaM UCCIEI0BAHMUS;

* IPOBO/IUTH KOCBEHHbIE H3MEPEHMs] (U3MUYECKUX BEIUMYMH (IUIOTHOCTh BEUIECTBA
KUIKOCTM M TBEPHOrO Teja, CWIA TPEHUsS CKOJILKEHUSA, [aBJICHUE BO3]yXa,



BBITAJIKMBAIOIIAs CHJIA, JEHCTBYIOIIAs Ha MOTPYXKEHHOE B KHUAKOCTh TeNO, KO3(PPHUIHeHT
MOJIE3HOTO JIEHCTBUSL MPOCTBHIX MEXAHU3MOB), CIEIysl MPEATOKEHHOM WHCTPYKLUHUU: TpU
BBIMIOJTHEHUH H3MEPEHUN CcOOMpaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYUCIATH
3Ha4YE€HHE UCKOMOW BEJIMYUHBI,

e cOONMIONATh TIpaBWJIA TEXHUKU Oe30macHOCTH TMpu padbore ¢ JTabopaTOPHBIM
obopynoBaHUEM;

e YKa3bIBaTh MPHUHIMMBI JCHCTBUS TPUOOPOB M TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIIMECS COCYNbl, OapoOMeTp, phluar, MOJBWKHBIA U
HEMOIBW)XHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

e XapaKTEepPU30BaTh MPUHIUIBI JEUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha HX ONHUCAaHHS (B TOM 4YHUCJE: MOAUIMIHUKHA, YCTPOMCTBO
BOJIONIPOBO/IA, TUAPABIMYECKUI TMpEecc, MaHOMETP, BBICOTOMEp, TIOPIIHEBOM HacocC,
apeoMeTp), MHCIOJIb3ys 3HAHMS O CBOMCTBAX (U3UYECKUX SIBICHUH U HEOOXOAUMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

o IPUBOJUTH TNPUMEPHl (HAXOIUTh WH(GOPMAIMIO O TMpPUMEpPax) MIPAKTUYECKOTO
UCTIONB30BaHUSl (U3NYECKUX 3HAHMKA B TIOBCEJHEBHOM IJKM3HM i OOECHeYeHHUs
0€30IMacHOCTH NP OO0pAIEHUH C TPUOOpPaAMHU U TEXHUIECKUMH YCTPOUCTBAMHU, COXPAaHEHUS
3JI0pOBbS U COOJIIOIEHNS HOPM HKOJIOTHYECKOTO MOBEACHUS B OKPY KaIOIIEH Cpee;

* OCYILIECTBIISITh OTOOP MCTOYHHMKOB HMH(popmanuu B MHTEpHETE B COOTBETCTBUHU C
3aJJaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUW M MyTEM CpPaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIJICIATH HHPOPMAIUIO, KOTOpas SIBISIETCA MPOTHBOPEUYUBON HITH
MOJKET OBITh HEJIOCTOBEPHOM;

¢ ICIIOJIB30BAaTh TNPU  BBIMNOJHEHMM YYEOHBIX 3aJaHUN  HAy4YHO--TIOMYJIPHYIO
JAUTEpaTypy (pusmdeckoro copepkaHusi, CipaBOUHbIE MaTepHalibl, pecypchl cetu MHTepHer,
BJIa/IeTh pU€MaMy KOHCTIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WHGOPMAIMU U3 OTHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKUE NMMCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3
UCTOYHUKOB HH(OpMaIuu (PU3NYECKOTO COJIEpKaHUs, B TOM YHCJIE MyOJIMYHO J1eTaTh
KpaTKue COOOIIEHHS O pe3yibTaTax MPOEKTOB WM Y4YeOHBIX HCCIECIOBAHHUM, TIPU ITOM
IPaMOTHO HMCTOJIb30BaTh U3YUCHHBIN MOHATUHHBINA anmapaT Kypca (GU3HKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEN;

e [IPU BBIMOJIHEHUH YUE€OHBIX MTPOEKTOB U UCCIIEIOBAaHUM pacipenesTh 00sS3aHHOCTH B
rpynmne B COOTBETCTBUHU C IMOCTABJIECHHBIMM 3aJauaMH, CJIEIUTh 32 BBIIIOJHEHUEM IUIaHA
NCHCTBUI, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAA B JIE€ATEIHHOCTH TPYIIIHI,
BBICTpAaWBaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBHE, YYUTHIBasi MHEHHE OKPYKAIOIINX.

K xoHiy oOyuenus B 8 kiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIINUXCST YMEHUI:

* ICTIOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHUS BEIIECTBAa, KPUCTAUIMYECKHE ¥ aMopdHbIC Tena,
HACBIIICHHBIH M HEHACHIIICHHBIM Map, BJIAXXHOCTH BO3AyXa, TeMIepaTypa, BHYTPEHHSS



DHEPIus, TEIUIOBOW JABUTATElb, JJIEMEHTAPHBIM JJIEKTPUYECKUM 3apsill, DIEKTPHUYECKOE
110JI€, TPOBOJHUKH U JUAJIEKTPUKHU, IOCTOSHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE T10JIE;

e pa3InyaTh SBICHUS (TEIJIOBOE PACIIMPEHUE M CXKATUE, TEIUIoNepeaaya, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KalWUISPHbIE SBJICHUS, UCIApEHNUE, KOHJEHCAIMsl, IUIaBJICHUE,
KpucTaJUu3anusi  (OTBEpAECBAaHUE), KUIIEHUE, Temonepeaadya  (TEIUIONPOBOJAHOCTD,
KOHBEKLMS, U3JIyYCHHE), OJIEKTpH3alus Tel, B3aUMOJICICTBUE 3apsAlOB, JEUCTBUS
AIIEKTPUYECKOT0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JIECHCTBUE
MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAsE UHIYKIMS) 10 ONMUCAHUIO UX
XapaKTEpPHbIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUIMX JAHHOE (PU3NYECKOE
SIBJICHUE;

e PacO3HaBaTh MPOSABICHUE U3YUYCHHBIX (DU3MUECKHX SIBJICHUN B OKPY>KAIOIEM MHPE,
B TOM 4ucJje (PU3UUECKHUE ABJICHUS B IPUPOJIE: OBEPXHOCTHOE HATSKEHNE U KalTUJUISIPHbBIE
SBJICHUSI B NPUPOJE, KPUCTALIBI B IIpUpoAe, n3iydeHre CoJHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opusbl, oOpa3zoBaHHE pOCHI, TyMaHa, MHEs, CHEra, 3JEKTPUUYECKHUE SIBIICHUS B
aTMocQepe, FIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE T0JI€ 3EMJIH, IPeil() MOIIOCOB,
pOJIb MarHUTHOrO TOJS JJs JKM3HM Ha 3emMjie, IMOJSPHOE CHUSHUE, MpU HTOM
NEPEBOJAUTHIIPAKTUUECKYIO 3a/Jadyy B Y4Y€OHYIO, BBIJCIATh CYIIECTBEHHbIE CBOMICTBA
(mpu3HaKu) HU3MYECKUX SBICHUM;

¢ ONIUCHIBATh HW3YYECHHBIE CBOMCTBA TE€l M (PUIUYECKUE SBJICHUS, MCIIONb3Ys
du3nueckue BEIWYUHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPrusi, KOJUYECTBO TEIUIOTHI,
ylaelibHasg TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa IUIABJIEHUS, yJeJbHAas TEIuloTa
napooOpa3oBaHMsl, yJAedbHAas TEIUIOTa CrOpaHMsl TOIUIMBA, KOA(PQPUIMEHT IOJIE3HOTO
JEUCTBHS TEIJIOBOW MAalIMHBI, OTHOCUTEIbHAS BIAXKHOCTH BO3/lyXa, JIEKTPUUECKUN 3apsil,
cuia TOKa, DJIEKTPUYECKOE HAaIPSOKEHUE, COINPOTUBJICHUE TNPOBOJHHUKA, YAEIBHOE
CONPOTHUBIIEHUE BEUIECTBA, padOTa W MOIIHOCTH JJIEKTPUUECKOTO TOKAa), MPU OMUCAHUHU
NpaBUIbHO TPAKTOBATH (PU3MYECKHI CMBICI HUCIHOJIB3YEMbIX BEIUYHH, O0O3HAUEHUS U
€IMHULBI (PU3NYECKUX BEJIIMYUH, HAXOIUTH (DOPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO (DU3UUECKYIO
BEJIMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTHh TIpaUKU H3YyYEHHBIX 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYUH;

e XapaKTEepU30BaTh CBOICTBA TeJ, (PU3MYECKUE SBJICHHUS W MPOLECCHI, HCIOIb3YS
OCHOBHBI€ TOJIO)KEHHSI MOJIEKYJIAPHO--KHHETUYECKOM TEOPUM CTPOCHMSI BEILECTBA,
OPUHLIMIT CYNEepro3uluu MoJiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja,
3akoH Oma i ydacTka nenu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHEHHUs! 3HEPTUH, NpHU
TOM J1aBaTh CJIOBECHYIO (OpPMYJIMPOBKY 3aKOHAa W 3alMCbIBATH €r0 MaTEeMaTUYECKOe
BBIPAKEHHE;

¢ 00BSICHATHh (PU3NUYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ M B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBISBIATh HNPUYMHHO-CIIEICTBEHHbIE
CBSI3M, CTPOUTH OOBSICHEHHE U3 |—2 JOTMYecKuX HIaroB ¢ Omopoi Ha 1—2 H3y4eHHBIX
CBOMCTBa (pr3MYEeCKUX SBJICHUHN, GPU3HMUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epelIaTh pacy€THbIC 3aJayd B 2—3 [EWCTBUS, HCHONb3YS 3aKOHbI U (OPMYIIbI,
CBs3bIBAIOIIME (DU3NYECKUE BEJIMYMHBI: HA OCHOBE aHajIM3a YCJOBHS 3a/Ja4ydl 3alUChIBATH



KpPaTKO€ yCIIOBUE, BBISBIIATH HEJOCTATOK JAHHBIX ISl PEIEeHUs 3aJau, BHIOMPATh 3aKOHBI
U (QopMyabl, HEOOXOAMMBIE I €€ pelIeHUs, MPOBOAUTH pacu€Thl W CpPaBHUBATH
NOJIyYeHHOE 3HAY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JTAHHBIMU;

e pacro3HaBaThb MHpPOOJIEMBI, KOTOPbIE MOXHO PEUIUTh IPHU MOMOIIM (U3NYECKUX
METOJIOB, UCIIOJIb3Yysl ONHMCAHUE HCCIEHOBAHMS, BBIICIATH IIPOBEPSIEMOE IMPEANIOIOKEHHE,
OLICHUBATh NPABUIBHOCTb MOPSAKA IPOBEACHHS HCCIIEOBAHUS, 1€JIaTh BHIBOBL;

e IPOBOJIUTH OTIBITHI MO HAOIIOACHHUIO (PU3MUYECKUX SBICHUM WM (PU3HUUECKUX CBOICTB
Ten (KanWUISIpHBIE SBJICHUS, 3aBHUCHUMOCTb JIaBJIEHUS BO3JyXa OT e€ro oObéMma,
TEMIIEpaTypbl, CKOPOCTH IPOLIECCAa OCTHIBAHWS W HAarpeBaHUs NPHU HU3IYyYEHHUH OT I[BETa
U3JIy4arouieil (moriomnaroiei) NoBEpXHOCTH, CKOPOCTh MCIIApEHUs BOIbI OT TEMIEPATYyphl
KUIAKOCTH M IUIOMAIM €€ T[OBEPXHOCTH, DJIEKTpU3alMs TeJl M B3aUMOJCIHCTBUE
IEKTPUYECKUX  3aps/iOB, B3aUMOJACHCTBHUE NOCTOSIHHBIX MAarHUTOB, BHU3yaJIM3alus
MarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB, ACHCTBUS MarHUTHOTO IOJISI HA IPOBOJHHUK C
TOKOM, CBOMCTBa OJJIGKTPOMAarHuTa, CBOWCTBA 3JIEKTPOABUraTENsl IMOCTOSHHOIO TOKA):
(GOopMyIMpPOBATH MPOBEPSIEMbIE MPEIIOIOKEHUSA, COOUPATh YCTAHOBKY M3 MPEMJIOKEHHOTO
000pyI0BaHUs, OMKUCHIBATH X0/ ONBITA U (POPMYIUPOBATH BBIBOIBI;

¢ BBITOJIHSATH NMPAMbIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHON BIAXKHOCTH BO3/yXa,
CWJIbI TOKA, HANpPSDKEHUS C MCHOJIb30BAaHUEM aHAJIOIOBBIX MPUOOPOB U JAaTUYHUKOB
(¢u3nyecKux BEIUYMH, CpPaBHUBATH pE3YyJbTaTbl M3MEpPEHHH ¢ Y4y€TOM 3aJaHHOU
a0COJIIOTHOM MOTPENIHOCTH;

e IPOBOJIMTH MCCIIEOBAHUE 3aBUCUMOCTU OJHOW (PU3MUECKON BEIIMUMHBI OT APYTOM C
UCITIOJIb30BAHUEM NPSMBIX U3MEPEHUN (3aBUCHMOCTBH COINPOTHUBIICHUS IPOBOJHHMKA OT €0
JUIMHBI, IUIOIIAAM TONEPEYHOr0 CEYEHHUs M YHEIBHOTO COINPOTHBIICHMS BEIIECTBA
IIPOBOJHUKA, CWJIBI TOKA, MAYLIErO 4Yepe3 MPOBOAHHUK, OT HANPSIKEHHUS HA INPOBOJHHUKE,
UCCJIEIOBAHUE TIOCJIEIOBATENIBLHOTO W  MMApPAUIEIbHOIO COEJUHEHUM MPOBOJAHHUKOB):
IUIAaHUPOBATh HMCCJIEAOBaHKHE, COOMpPATh YCTAaHOBKY W BBINOJHATH W3MEPEHHUS, CIeays
NpeJIOKEHHOMY IJIaHy, (PUKCUPOBATh PE3yJbTaThl MOJYUYEHHOM 3aBUCHUMOCTH B BHJE
TaOJIUI ¥ TpapUKOB, 1€1aTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIEI0BaHUS;

e IPOBOJINTH KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEIUYUH (yAENbHAs TEIIOEMKOCTh
BEILECTBA, CONPOTUBIIEHUE MPOBOJHMUKA, pabOTa M MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAaHUPOBATh ~ WU3MEPEHMs, COOMpaThb  AKCHEPUMEHTAIbHYIO  YCTAHOBKY,  CIEIys
IPEIIOKEHHON MHCTPYKIUH, U BBIYUCIISATh 3HAYEHUE BEJTUUYHHBL;

e COOMIONATh TIpPaBWJIA TEXHUKW Oe30macHOCTH Tmpu pabore ¢ JTabopaTOPHBIM
000pyI0BaHUEM;

e XapaKTEepU30BaTh MPUHUMUIIBI JIEUCTBUS M3YyYEHHBIX MNPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB C ONOPOM HAa HMX ONHCAHHUS (B TOM 4YHUCIE: CHCTEMa OTOIUIEHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETpP, BOJIBTMETP, CUETUUK DJIEKTPUUECKON SHEPTUH,
AJIEKTPOOCBETUTENbHBIE  MPHOOPBI, HArpeBaTelbHbIE  AIEKTPONPUOOPHl  (TIPUMEPHI),
AIIEKTPUUECKUE TPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOIBUIaTeIb MOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMS O CBOMCTBAX (PU3MYECKHUX SIBICHUH W HEOOXOoauMble (u3ndeckue
3aKOHOMEPHOCTH;



e pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTENbHBIE MPHOOPHI IO
CXeMaM M CXEMaTHYHbIM PHCYHKaM (KUAKOCTHBII TEPMOMETp, TEPMOC, ICHUXPOMETD,
TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPAHUSs, AIEKTPOCKOII, PeOCTaT), COCTABIIATH CXEMBI
AIEKTPUUECKUX IENel C MOCIeI0BATENbHBIM U MapaJJieIbHbIM COCAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS DIIEMEHTOB AJIEKTPUUECKUX IIETIEH;

¢ IPUBOJUTH TPUMEPHl (HAXOAUTh HWHOOPMALKMIO O TWpPHUMEpPax) MNPAKTUYECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEJHEBHOM JKM3HM i OOECHedeHus
0e30MacHOCTH MpHU 0OpalIeHUH ¢ TPUOOPaAMU U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHECHHUSI
3JI0POBBS M COOJIIOJICHUSI HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY KaIOIIEH cpejie;

¢ OCYIIECTBJIATh MOUCK WH(poOpMauu (undeckoro cojepxkanus B HMHTepHeTe, Ha
OCHOBE MMEIOIINXCS 3HAHUM U MyTEM CpaBHEHHSI JOTIOJHUTEIBHBIX UCTOYHUKOB BBIJCIATD
uHpOpMAIINIO, KOTOpas SIBISIETCSA MPOTUBOPEUNBOM U MOXKET OBITh HEZOCTOBEPHOM;

¢ ICTIONL30BATh NPU  BBIMOJHEHUU YYEOHBIX 3aJaHUl  HAYYHO--TIOMYJISIPHYIO
JIUTEpaTypy (pU3MUEecKoro copepKaHusl, CipaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHer,
BJa/IeTh puéMaMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHrs WHGOPMAIMU U3 OTHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE W KpATKHE YCTHBIE COOOIIEHHs, 0000mas
UHPOPMAIIMI0O M3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOTO COJEp)KaHHs, B TOM 4YHCIIE
nyOJIMYHO TPEJCTaBISITh PE3yIbTaThl IPOCKTHOM WIIM UCCIENOBATENbCKON JESATENIbHOCTH,
IpU 3TOM TPAaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIN MOHATHHHBIN ammapaT Kypca (U3HKH,
COTIPOBOXAATh BBHICTYIUJICHHUE MTPE3CHTAIINEI;

eIIpH BBINIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX IPOLIECCOB
pacnpenensaTb O00sS3aHHOCTH B TPYIIE B COOTBETCTBUM C IIOCTAaBJICHHBIMU 3a/adyami,
CJIEIUTH 3a BBINOJHEHUEM IIJIaHa JEHCTBUI M KOPPEKTUPOBAThH €r0, aJIeKBaTHO OLICHUBATH
COOCTBEHHBIM BKJad B JEATEIBHOCTh TPYMINBI, BBICTPAaWBaTh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, IPOSBIISSA TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K koH1y oOyueHus B 9 kjacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHbI
OoTpaxkaTh C(HOPMUPOBAHHOCTH y 00YUAIOIINUXCS YMEHUM:

¢ ICTIOJIB30BAaTh TMOHSATHS: CHCTeMa OTCY€Ta, MaTepuaibHas TOYKa, TPACKTOpHS,
OTHOCHUTEIIFHOCTh MEXaHWYECKOTO JBWXKEHHs, nedopmanus (ympyras, IUIacTHYecKas),
TpEeHHE, IEHTPOCTPEMHUTEILHOE YCKOPEHUE, HEBECOMOCTh U TMEPETPYy3KH, IEHTP THKECTH,
aOCOMIOTHO TBEPJOE TENO, LEHTP TSHKECTU TBEPAOrO Tea, paBHOBECHE, MEXAHUYECKUE
KoJIeOaHHs W BOJIHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJIHBI, ITKAJa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U NadbHO30PKOCTh, CIICKTPHI UCITyCKAHUS U
NOTJIONICHHMS, abda-, 0eTa- 1 TaMMa-U3Ty4deHHs, H30TOIIBI, SiACpHAs YJHEPTeTHKA,

e pa3nuyaTh SIBICHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEHHOE JIBH)KEHUE,
PaBHOYCKOPEHHOE MpPSIMOJMHENHOE NBH)KEHUE, CBOOOJHOE TMaJeHUE TeJl, PaBHOMEPHOE
JBUKEHHUE 110 OKPYKHOCTH, B3aMMOJICHCTBUE TEJ, PEaKTUBHOE JIBIKEHUE, KOJIeOaTebHOe
JBIDKCHUE (3aTyXaroIllue W BBIHYXKIACHHBIE KO0JIeOaHMs), PE30HAHC, BOJHOBOE JIBH)KEHUE,
OTpakeHHE 3BYyKa, MPSIMOJIMHEHHOE PACIPOCTPAHEHNE, OTPAKCHUE U MPETOMIICHHE CBETA,
MIOJIHOE BHYTPEHHEE OTpPa)KCHHE CBETa, Pa3jiokKeHHe Oeoro CBeTa B CIEKTP U CJIOXKEHHE



CIEKTPaJIbHBIX LIBETOB, JUCIIEPCHUS CBETA, ECTECTBEHHAs PAJMOAKTUBHOCTh, BOSHUKHOBEHUE
JMHENYATOro CHEKTpa M3JIY4YEHHUs) MO OMHCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

e pacro3HaBaTh MPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SBJICHUN B OKPY)KAIOIIEM MHUPE
(B TOM uMcie (U3NYECKUE SIBICHUS B MPHUPOAE: NMPUIMBBI U OTJIMBBI, JABH)KEHUE IUIAHET
ConHEYHON CUCTEMBI, PEAKTHBHOE JIBH)KEHHE KHUBBIX OpPraHU3MOB, BOCHPHUSTHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHAMH, X0, LIBETA TE€JI, ONTUYECKHE
SBJICHUS B MpHUpPOAE, OWOJIOrMYECKOEe JEHCTBUE BHUJIUMOIO, YJIbTPA(PHUOIETOBOTO U
PEHTT€HOBCKOTO H3JIyUYE€HUH, €CTECTBEHHBIM PpAAUOAKTUBHBIA (DPOH, KOCMUYECKHE IyUH,
PaZ0aKTUBHOE U3yYEHUE NPUPOIHBIX MUHEPAJIOB, AEHCTBUE PaJUOAKTUBHBIX U3ITyUEHHM
HAOpraHU3M YeJIOBEKa), NpPH HSTOM NEPEBOJUTHh NPAKTUYECKYHO 3a7adyy B Yy4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUI;

¢ ONIUCBHIBATh HW3YYECHHBIE CBOMCTBA Tl M (PUIUYECKUE SBJICHUS, MCIIONb3Ys
¢uznyeckue BEIUYUHBI (CPEAHSISI U MITHOBEHHAas CKOpPOCTb Tella IpU HEPaBHOMEPHOM
JBUKEHUHU, YCKOpPEHUE, IepeMElIeHue, IMyTh, YIJIOBasg CKOPOCTb, CUJa TPEHUs, CHJIa
YOPYTOCTH, CUJa TSDKECTH, YCKOpPEHHE CBOOOJHOrO MaJ€HUs, BEC Tea, UMIIYJbC TeJa,
UMITYJIBC CHJIBI, MEXaHudeckas paboTa M MOUIHOCTb, MOTEHIMAJbHAs SHEPrus Tena,
IOJHATOIO HAJ IOBEPXHOCTBHIO 3€MJIM, IIOTEHUMAJIbHAs DJHEPrUs CKATOM MNPYKUHBI,
KUHETUYECKasi PHEeprusi, MOoJHas MEXaHWYecKas SHEprus, Nepuoj M 4acToTa KoJieOaHWi,
JUITMHA BOJIHBI, TPOMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTEb MPEIOMIICHUS
cpenbl), TPU ONUCAHUU TMPABUIBHO TPAKTOBATh (DU3MYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS W €IMHULIBl (U3MUECKUX BEJIWYMH, HAXOAUTh (POPMYJIBL,
CBSI3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEITMUYUHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYNH;

* XapaKTEepU30BaATh CBOWCTBA Tell, (PU3NUYECKUE ABJICHUS U POLECCHI, UCIIOJb3YS 3aKOH
COXpAHEHUsl JHEPruH, 3aKOH BCEMHPHOTO TSITOTEHUS, MNPUHUMUII CYNEPHO3ULUU CHIL,
OPUHIUI OTHOCUTENbHOCTH ['anmnes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs HMIIYJIbCa,
3aKOHBI OTPAKEHMSI M IIPEJIOMIIEHHUS] CBETA, 3aKOHBI COXPAHEHMSI 3apsA0BOT0 U MacCOBOIO
yucel NpHU SACPHBIX PEAKUUSAX, MPU ATOM JaBaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U
3aMKChIBATH €70 MATEMATUUYECKOE BBIPAKEHUE;

¢ O0BACHATH (PU3MYECKUE MPOLECChl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATh NPUYUHHO--CIIEJICTBEHHbBIC
CBSI3M, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX HIaroB C OMOpoi Ha 2—3 H3Yy4YEHHBIX
CBOMCTBA (PU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

epemaTh pacy€THblC 3a7auM (OmMparoliuMecs Ha CUCTeMy W3 2—3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DU3HMUECKHUE BETUYMHBI: HA OCHOBE aHAN3a
YCIIOBUS 3a/1a4¥l 3alHUChIBATh KPATKOE YCIOBUE, BBISBIATH HEAOCTAIONINE WM U30BITOUHBIC
JaHHbIE, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE AJISl PEIICHHUS, IPOBOIUTH PACUETHI
Y OLICHUBATh PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs1 PU3NUECKON BETUUYHUHBL;

e pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MPU TMOMOIIM (PU3NYECKUX
METOJIOB, MCIIOJIb3Yysl ONKUCAHHUE WCCIEAOBAHMS, BBIIEIATh MPOBEPSEMOE MPEAIIOIOKEHUE,



OLICHHMBATh MPABWJIBHOCTh TMOPSAAKAa TMPOBEICHUS HWCCIENOBAaHUS, JeNaTh BBIBOJBI,
UHTEPIIPETUPOBATH PE3YNIbTAThl HAOIIOACHUN U OIBITOB;

e IPOBOJIUTH OTIBITHI MO HAOTIOJACHHUIO (PU3MUYECKUX SBICHUM MM (PU3HUUECKUX CBOICTB
Ten (u3ydeHue BTOpoOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUsI HHEPTUHU, 3aBUCHUMOCTh
nepuojia KojebaHU MPYKUHHOTO MAasTHHKA OT MAacChl Irpy3a M KECTKOCTU MPYKUHBI U
HE3aBHCUMOCTh OT aMIUTUTYIbl MalbIX KojeOaHU#, MPSMOJUHEIHOE paclpoCTpaHEeHUE
CBETa, pa3loXKeHHe OeIoro cBeTa B CHEKTP, U3yUYCHHE CBOMCTB M300paK€HHUS B IJIOCKOM
3epKajie M CBOWCTB M300pakKeHUS TpeIMeTa B coOuparoniel auH3e, HaOI0eHue
CIUIOLIHBIX U JIMHEWYATBIX CIIEKTPOB U3JTYyUEHHUS): CAMOCTOSTEIBHO COOMPATh YCTAHOBKY M3
U30bITOYHOTO Habopa 000pYyOBaHWsA, ONHUCHIBATH XOJI OMNbITA M €ro pe3yJbTarhl,
(GbOopMyITHPOBATH BHIBOIHI,

¢ IPOBOJUTH MPH HEOOXOAMMOCTH CEPHUIO MPSMBIX M3MEPEHUM, OMPENeINss CpeaHee
3HaUEHUE U3MepseMOol BelWYMHBbI ((POKYCHOE pacCTOSHHE COOMpAIOLIE JIMH3BI),
000CHOBBIBAThH BBIOOP criocoOa u3MepeHus (M3MEepUTEIHLHOTO prubopa);

o IPOBOJIUTH MCCJIEIOBAHUE 3aBUCHUMOCTEH (PU3UYECKUX BEIUYUH C HCIOIH30BAHHEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JIBIKEHHUH 0e3
HAYabHOW CKOPOCTH, TIEproa KoyieOaHM MaTEeMaTHUECKOrO MAasTHHUKA OT JJIMHBI HUTH,
3aBUCHUMOCTH YIJIa OTPa)K€HHUsl CBETa OT yria MaJeHUs W yria MpeloMIIeHHs] OT yIia
NaJeHus): IUJIAaHUPOBaTh  HMCCIIEJOBAHHME, CAaMOCTOSITENIBHO  COOMpaTh  YCTaHOBKY,
(duKCHpOBaTh Pe3yNbTaThl OMYYEHHOW 3aBUCUMOCTH (PM3NYECKUX BEJIUYUH B BHJIC TAOJIHUIL
U TpaduKOB, eJaTh BHIBOABI IO Pe3yabTaTaM HCCIEAOBAHNUS;

* IPOBOJUTh KOCBEHHbIE H3MEpPEHUs (U3UUECKUX BEIMYUH (CpeIHssi CKOPOCTh H
YCKOpEHHUE Teja IMPU PaBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHE CBOOOJHOTO MajeHMUS,
KECTKOCTh TMPYXKHUHBI, KOIPOUIIMEHT TPEeHUsI CKOJBKEHHUS, MeXaHudyeckas pabota u
MOIIIHOCTh, YaCTOTa W TEPUOJ KOJIEOAaHWI MaTeMaTHYECKOTO U MPYKUHHOTO MAasSTHUKOB,
ONTHUYECKasl CHJIa COOMPAIOIEH JIMH3BI, PAAMOAKTUBHBIN (POH): MIIAHUPOBATH M3MEPEHUS,
coOuparb SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M  BBIIIOJIHATH W3MEPEHUS, CIEIys
NPEAJIOKEHHOW WHCTPYKIIMHM, BBIYUCIISATh 3HAYCHUE BEJIMYMHBI M aHAJU3UPOBATH
MOJTyYeHHBIEC PE3yIbTAThl C YUYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUIA;

e CcOONMIOAATh TpaBWJIa TEXHUKM O€30MacHOCTH Mpu padore ¢ JadOpaTOPHBIM
000pyI0BaHUEM;

e pa3nMyYaTh OCHOBHBIE MPHU3HAKUW HM3YYEHHBIX (DU3MUECKUX MOJEJeil: MaTepuanibHas
TOUYKa, a0COJIOTHO TBEPAOE TEJIO, TOYECYHBIM HCTOYHUK CBETa, JIy4, TOHKas JIMH3a,
TUTaHEeTapHAsI MOJIENb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO SI/1pa;

* XapaKTepU30BaTh TPUHIIUIIBI JCUCTBUS HW3YYCHHBIX TPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM HAa HUX ONucaHus (B TOM 4YHCIIE: CIUIAOMETpP, JATYUKH IMOJOKEHUS,
paccTosiHUS U YCKOPEHHMs, pakeTa, 3XOJOT, OYKH, MEepUcKom, (oToanmapar, ONTHUYECKHUE
CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETpP, Kamepa BuiibcoHa), ncmosib3ysl 3HaHUS O CBOMCTBax
bu3NUecKuX SBICHUN U HEOOXOAUMbIE PU3NYECKHIE 3aKOHOMEPHOCTH;

* ICTIOJIB30BATh CXEMBI U CXEMATHUHBIE PUCYHKH U3yUYE€HHBIX TEXHUYECKUX YCTPOMHCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOLECCOB MpPHU pEUIeHHH Y4eOHO--



MPAKTUYECKUX 3a/1ad, ONTUYECKHE CXEMBI IS TOCTPOCHHSI H300paKEHUW B ILIOCKOM
3epkajie u coOuparonieit JMH3eE;

o MPUBOJUTH TPUMEPHl (HAXOAUTHh WH(OOPMAIMIO O TMpUMEpax) MPAKTUIECKOTO
UCTIONB30BaHUsl (U3NYCCKUX 3HAHWKA B TIOBCEIHEBHOW JKWU3HM M OOECICUCHUs
0€30I1acHOCTH NP OOPAIEHUH C TIPUOOPaAMH M TEXHUIECKHUMH YCTPOHCTBAMHU, COXPaHEHUS
3JIOPOBBS U COOJTIO/IEHUSI HOPM DKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEH Cpejie;

¢ OCYHIIECTBJIATh TOUCK WHpOpManuu (HU3UIECKOTO coaepkanus B VHTepHere,
CaMOCTOSITEIEHO  (pOPMYJUPYST TIOMCKOBBIA 3allpoc, HAXOAWTh IyTH ONPEICICHUS
JIOCTOBEPHOCTH TIONyYeHHOW WHQOpPMAIIMKM HAa OCHOBE HMCIOIIUXCS 3HAHUW U
JIOTIOJTHUTETHHBIX HCTOYHUKOB;

¢ ICTIONIL30BaTh TPH  BBITIOJHEHWW YYEOHBIX 33JaHUN  HAYIHO--TIOMYJISIPHYIO
JUTEPATYPy (PU3NUECKOTO COAepKaHus, CIPAaBOYHBIC MaTepHabl, pecypchl ceTu MuTepHeT,
BIAJCTh MpUEMAMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJIHOMN
3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIE COOOIIEHNS Ha OCHOBE WH(OpMAITUU
U3 HECKOJBKMX HWCTOYHHKOB (DU3HUECKOTO COACP)KAHWSA, MyOJUIHO TMPEACTABISITH
pe3ynbTaThl TPOSKTHOW WIIM WCCIICIOBATEIbCKON EATeILHOCTH, TPH ATOM TPaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TMOHSATHMHBIA ammapaT u3y4aeMoro paszjena (QU3uKd u
COMPOBOXKIATh BBICTYIUICHME TIpe3eHTalueld ¢ Yy4€TOM OCOOCHHOCTEH ayAauTOpUU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3/eiioB U TeM KonrTpoabsubie IIpakTuuecku
n/n Bcero o0pa3oBaTejibHbIE
NMpoOrpamMmbl padoThI e padoThlI
pecypchbl
Pa3nen 1.0u3uka u €€ poJib B MO3HAHUHN OKPY:KAKIIET0 MUPa
11 ®du3uka - HayKa o 5 1 bubnnoreka [HOK
' pHUpPOJIE https://m.eds00.ru/7f416194
bu6mmoreka [IOK
12 o 2 1
HIBHHCCIHE BEMIHHAL https://m.edso0.ru/7f416194
13 EcrecTBeHHOHay4HbIN 5 1 bubnmoreka [JOK
' METO/ ITO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazmeny 6
Pasznen 2.IlepBoHavaibHble CBEJeHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
21 Crpoeune seuiectsa L https://m.eds00.ru/7416194
JIBrxeHue u
2.2 B3aUMOJICHCTBUE YaCTH 2 1 bubmorexa HOK
' A i https://m.eds00.ru/7416194
BEIIECTBA
53 ArperatHble COCTOSHUS 5 bubnnorexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
Uroro no pazneny 5
Pa3znen 3./IBuskeHune U B3auMo/ieiicTBue Tel
31 MexaHn4ecKoe 3 bu6mmoreka [JOK
' NIBUYKEHUE https://m.edso00.ru/7f416194
3.9 WNuepuus, Macca, 4 1 1 bubnnorexka [JOK
' IUIOTHOCTh https://m.edso00.ru/7f416194
bu6mmoreka [IOK
33 | Cuna. Bust cun 14 L 2 https://m.edso0.ru/7f416194
Hroro no pazaeny 21

Pa3nen 4./laBjieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B

Hasnenune. [lepenaua

41 JTaBJICHUS TBEPIBIMU 3 bubnuorexa [JOK
' TeJIaMHU, KUJIKOCTSIMH U https://m.edsoo.ru/7f416194
razamu
bu6mmorexa [IOK
4.2 JlaBIIeHHE KHKOCTH S https://m.edso00.ru/7f416194
43 ATtMochepHoe 6 bubnuotexa [JOK

JaBIIEHUE

https://m.edsoo.ru/7f416194
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JleiicTBUE KUAKOCTH U
4.4 ra3a Ha OTPY>KEHHOE B 7 1 3 bubmorexa HOK
' Py https://m.edso0o.ru/7f416194
HHUX TECJIO0
Hroro no pazneny 21
Pa3nes 5.PaGora 1 MOIIHOCTh. JHeprus
bu6mmoreka [IOK
o1 Pabota i MoutocTs 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpocteie MexaHH3MEI > L https://m.edso0o.ru/7f416194
5.3 MexaHnndeckas 4 1 1 bubmuorexa [JOK
' SHEPrus https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3 1
OBILEE KOJIMYECTBO 68 5 12
YACOB I10 ITPOIT'PAMME
8 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne  HamMmeHoBaHMe pa3[ieJioB U (uu¢posbie)
KonTpoabubie IlpakTnyeckue
n/n  TeM NMPOrpaMMbl Bceero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Paznen 1.TensioBble siBJIeHUS
CrpoeHue u cBoicTBa bubnnoreka [JOK
1.1 7 1
BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 T 21 1
SILIOBHIS HPONECChl ° https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28

Paznes 2.97eKTpryecKkne 1 MATHUTHBIC SIBJICHHSA

DneKTpUYecKue 3apsiabl.

bu6nmoreka [JOK
2.1 7 1
3ameeHHub 1C eI 1 X https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHIE
59 [TocTosHHBIM 20 1 v bubmuorexa [JOK
" DIIEKTPUYECKHUI TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
23 M 6 1.5
ATHITHBIC ABICHIE https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 1 bubnuotexa [JOK
' UHIYKLHS https://m.edsoo.ru/7f4181ce

Hroro mo pazueny 37
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PesepBHOE Bpems

3

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

145




9 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne  HaumMeHOBaHuUe pa3esioB U (undposbie)
KonTpoabubie IlpakTuyeckue
n/m TeM MPOrpaMMbIl Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1.Mexannueckue siBJeHUS
11 MexaHn4eckoe IBHKCHUE U 10 1 1 bubmuoreka [JOK
' CIIOCOOBI €r0 OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAUMOJIEHCTRHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 1 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2.MexannuecKkue KoJ1e0aHUS H BOJHDBI
bu6mmoreka [IOK
21 M 0 7 3
CXAMHHCCIUC KOMCOaHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
22 M .3 8 1 3
CXAMHHCCKHC BOIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3znen 3.3H€KTp0MaFHI/ITHOC moJIe M1 3JICKTPOMArHMTHbLIC BOJIHBI

31 DIEeKTPOMarHuTHOE MoJe U 5 9 bubnuotexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nen 4.CBeToBbIC SIBJICHUA
3aKOHbBI PaCIPOCTPAHEHUS bubnuoreka [IOK
4.1 6 2
CBETa https://m.edsoo.ru/7f41a4a6
4 JIMH3BI ¥ oNTHYECKHE 5 3 bu6mmoreka [JOK
" mpubopsl https://m.edsoo.ru/7f41a4a6
43 Paznoxxenne 6emoro ceera B 3 1 5 bu6mmoreka [IOK
| cmekTp https://m.edsoo.ru/7f41a4a6
Hroro nio pazaeny 15
Pa3znen S.KBanToBbBIE sIBJIeHHUS
51 Hcnyckanue u norjoieHne 4 1 bubnuoreka [IOK
" cBera aTOMOM https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2 1
> CTpoeHHE ATOMHOIO AApa 6 https://m.edsoo.ru/7f41a4a6
5.3  SlmepHble peaknyu 7 1 1 bubmmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pasaeny

Pa3znea 6.I1oBTOPHUTEIHLHO-0000 1AM MOYJIb

17

[ToBTOpenue u 06o0IIEHNE

bu6mmoreka [IOK
6.1 conepxanms kypea QusHicH o 2 https://m.edso0.ru/7f41a4a6
3a 7-9 knacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB 102 97

[10 [TPOT'PAMME



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

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

1) ®wusuka: 7-if kiacc: 0a30BbIH YpoBeHb: yueOHuK, 7 kinacc/ Ilepoimkun .M., BanoB
A.M., MockBa AO «M3patenbctBO «IIpocBemienue» 2023 r.

2) dusuka: 8-i kiacc: : yueOHuk, 8 kinacce/ [lepeimkun W. M., Banos A. U., Mocka AO
«M3nmarensctBo «IIpocBemenue» 2022 r.

3) ®duswmka: 9-if knacc: : yueonuk, 9 knacce/ [epermkun U. M., I'yrauk E. M., BanoB A.
., ITetpoBa M. A., MockBa AO «M3narensctBo «IIpocBemenue» 2021 r.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
1) ®wuswmka: 7-i kaacc: 6a30BbIi ypoBeHb: yueOHHUK, 7 kiacc/ [lepoimkun V.M., FiBaHoB

A.N., Mocksa AO «M13ngatensctBO «IIpocBemenne» 2023 r.

2) ®wusuka: 8-i kiacc: : yueOHuk, 8 kimacce/ Iepeimkun Y. M., UBanoB A. U., Mocksa AO
«M3narensctBo «IIpocBemenne» 2022 r.

3) ®duswmka: 9-if knacc: : yueOnuk, 9 knacce/ [eperimkun U. M., I'yrauk E. M., BanoB A.
., ITetpoBa M. A., MockBa AO «3natensctBo «IIpocBemenue» 2021 r.

4) Tectol Mo usmke. 7 kinacc: kK yueOHuky a. B. Ilepoimikuna «pusnka. 7», a. B.
YeboTapeBa — M.: M3aTEIBCTBO «dK3aMeH». 2015 ron

5) Tectsl o usuke. 8 kaacc: k yueOHuky a. B. Ilepoimikuna «pusnka. 8», a. B.
YeboTapeBa — M.: U3ATEILCTBO «IK3aMeH». 2015 ron

6) KoHTpoJIbHBIC U CAMOTOSATEIIbHBIC PA0OTHI 10 (PU3HKE K YUCOHHKY a.B.MEPHIIIKHHA
"puzuka 7 xmacc" / u. O. I'pomiieBa.: U31aTeIbCTBO «dk3amen». 2015 roa

7) KOHTpOJIbHBIC K CAMOTOSTEIbHBIE PA0OTHI 1O (PU3UKE K YICOHUKY a.B.IEPBIIIKHHA

"uzuka 8 xkmacc" / u. O. I'pomriieBa.: u3naTenbCcTBO «dk3amen». 2015 rox



8) dwusmka. 7 KJIacC: CaMOCTOSTENIbHBIC U KOHTPOJIBHBIE pa0OThI K Y4eOHUKY a. B.
[Tepwimkus / a. E. Mapos, e. A. Mapos. - m.: apoda, 2016 T.

9) ®wusuka. [lumakTnueckue MaTepuaibl. 7 kiacc (aBTopsl a. E. Mapon, e. A. Mapom).

10) ®wuswmka 8 KJIacC: CaMOCTOSITEIIbHBIC M KOHTPOJIbHBIC paOOTHI K y4eOHUKY a. B.
[Teprimkun / a. E. Mapos, e. A. MapoH. - M.: apoda, 2016 r.

11) ®wusuka. [lumaktnyeckue MaTepuanbl. 8 kiaace (aBTopsl a. E. MapoH, e. A. MapoH)

12) B.W. Jlykammk, E.B. iBanoBa cOopHUK 3a/1a4 110 (pu3HKe. 7—9 KI1acChl.

[Ipocsemenne 2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Bubnunoreka [IOK, POII, Yuu.py u ap.
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