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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOKEHUU M TpeOOBaHUU K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mporpaMMmbl MO (U3MKE HampaBiIe€HO Ha (QOpMUPOBAHHE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEAMETHBIM pe3yJibTaTaM 00yUYeHUs, a TaAKXKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rojgaMm o0yyeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIeI0BaTENbHOCTh
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4eOHOMY MPEIMETY.

duszrka SIBISETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHO-HAYUYHBIX YUeOHBIX
PEIMETOB, MOCKOIbKY (PU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel u puznueckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA, MPEIOCTABIsIET HauOoyee SCHbIE
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUH E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTU U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIINMU KOMIIETEHTHOCTSAMH, XapaKTepU3yIOUMMU E€CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLCHMBATH U IOHMMATh OCOOEHHOCTH HAYYHOI'0 HUCCIIEJOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTelbHbIX oOpranu3anusix Poccuiickoit @eaepanuu, peanu3yroIux
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

MpUOOPETCHHE WHTEpPeca W CTPEMIICHHSI OOYYaroIIMXCs K HayIHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PCHUS KaK pe3yJIbTaTa U3y4eHUs OCHOB
CTPOEHUS MaTepPUH M PyHIaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
po(eCCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHOW C (DM3WUKOM, IMOATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOT'O

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUast MHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3MKU, aHAIIN3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHb Ja00paTOpPHBIX padoT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOT'0 3K3aMeHa 10 (PU3UKE.

COIAEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®uszuka — Hayka o mpupope. SBineHus npupoasl. OU3NUECKUE SABICHHUS:
MEXaHUYECKUE, TEIJIOBBIC, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

Odusnueckrue BeaWYUHBL. W3mepenue Qusnueckux BenuuuH. Duzndeckue
npubopsl. [lorpemHocTs u3MepeHuit. MexxayHapoiHasi CUCTEMa €IUHMII.

Kak ¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EctecTBeHHO-HayYHBIE METOJl TMO3HAHUSA: HAOJIOJICHHE, TMOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBIJKCHUE THIOTE3, DKCIIEPUMEHT 10 TTPOBEPKE THIOTE3, OOBICHECHUE
Habmonaemoro aBienus. Onucanue GU3NIECKHUX SBICHUN C TTOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.
1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIC
SIBJICHMS.

2. ®usnueckue TpuOOPHI U MPOIEAypa MPSMBIX U3MEPEHUN aHAOTOBBIM U
1T (POBBIM MTPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue 1EHbI IeTEeHUs ITKaJIbl U3MEPUTETHLHOTO pUoopa.
2. M3MepeHue pacCTOSTHUM.
3. M3MmepeHnne o0bEMa XUJIKOCTH M TBEPAOTO Tea.
4. OmpepneneHue pa3MepoB MaJIbIX TEJL.
5. M3mepeHne Ttemneparypbl IPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYMKa TEMIEPATYPHI.
6. lIpoBenenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIaprKa, MyIMEHHOTO TOPU30HTAIBLHO, TEM OOJIbIE, YeM OOJIbIe BHICOTA
IycKa.
Paznea 2. IlepBoHavyajibHbIe CBeAeHHSI 0 CTPOCHHUH BellleCTBA.
CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OMbITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BELIECTBA.
JIBrkeHne dactul] BemiecTtBa. CBs3b CKOPOCTH JIBHDKEHHUSI YaCTHUIl C
Temmeparypoil. bpoyHoBckoe mBmwkenme, nuddys3us. BzammopeiicTBue dacTuil
BEIIECTBA: MPUTSXKEHNUE U OTTAIIKUBAHHUE.



ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEW W TBEPABIX
(kpucTamindeckux) Teld. B3auMOCBSI3b MEXIy CBOMCTBaAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HabGmonenune OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmonenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIHU

OTTaJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka JuaMeTpa aroMa METOJOM psloB (C  HUCIOJb30BaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJTIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITHI 110 OOHAPYKEHUIO ICHUCTBUS CHJI MOJICKYJIIPHOTO MPUTSIKCHHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpeniHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHUU. Pacuér mytu u
BPEMCHH JIBHIKCHUS.

SBneHne wHepuuu. 3aKOH MHepuuH. B3anmoneicTBue Ten Kak IMpUYMHA
U3MEHEHUs CKOPOCTH [BIKEHUS Ted. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJI B €IUHULIE
00BéMa BelecTna.

Cuila Kak XapakTepucTuka B3aumoneicTBus teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3mepenure cuibl ¢ TTOMOIIBIO JUHAMOMETpA. SBIICHUE TATOTEHUS U CUia
TskecTd. Cuna TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HalpaBJICHHBIX MO OJHOW MNpsAmoil. PaBHozaelcTBytomas cui. Cuiaa TpeHUS.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MPUPOJEC U TEXHUKE.

Jemoncmpauuu.

1. HaGmronenne MexaHUYECKOTO JIBI)KEHUS TeTa.

2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.

3. HaGmromenue siBjeHUST HHEPIIUH.

4. HaOmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.

5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEII.

6. CroxeHue Cuil, HalpaBJIEHHBIX 10 OJAHOU MPSIMOIA.

Jlabopamopnwie padbomot u onvimot.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,

MOJEJH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).
2. OmnpenenieHre CpelHEM CKOPOCTH CKOJBXKEHUsS Opycka WIM IIapuKa Mo
HAKJIOHHOW IUIOCKOCTH.



Ornpenenenue MI0THOCTH TBEPIOIO TENA.

4. OmbITHI, E€MOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHus (aedopmarumn)
MPYKXUHBI OT MPUIIOKEHHOU CUJIBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUSA CKOJIBKEHUS OT
BECa TeJIa U XapakTepa CONPUKACAIOIUXCS IOBEPXHOCTEN.

Paspnen 4. /laBinenue TBEPABIX TeJl, KUIAKOCTEll U ra3oB.

Hasnenune. CriocoObl yMEHBILIEHUS U yBEJIMUYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTb JaBJICHHMsS Tra3a OT 00bEma, Temmeparypbl. llepenaua paBneHus
TBEPABIMU TEJIAMH, XKUAKOCTSIMU M raszamu. 3akoH Ilackansg. [IHeBmaTmueckue
MaIllMHbI. 3aBUCUMOCTh JaBJICHUS KUIAKOCTU OT TIyOWHBI. ['HapocTaTHdeckuii
napanokc. Coobiaromuecs cocynbl. [ 'uapaBinyeckie MeXaHu3Mbl.

Atmocdepa 3emunn u atmocepHoe namieHue. llpuuuHbl CylecTBOBaHUS
BO3AyImHON o0onoukn 3eminn. OmnbiT Toppuuernnu. M3mepenue aTtmocgepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTrO JTABICHUSI.

JlelicTBrE XUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJI0. BriTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxoniaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatroruecs cocy/bl.

['mppasnuueckuit mpecc.

[IposBnenue nercTBHs aTMOC(EPHOTO JaBICHUS.

3aBHUCUMOCTbH BBITAJIKMBAIOIICH CUITBI OT 00BhEMA MOTPYKEHHOM YacTH Teja

Y IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. YCIOBHE IJIaBaHUA TEJl: TUIABAHUE UIIM NOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMa MOTPyKEHHOH B
YKUJIKOCTb YaCTH TeJa.

2. OmpeneneHre  BBITAIKUBAIOIIEH  CWIIBL, JEWUCTBYIOIIEM Ha  TeJlo,
MOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JEUCTBYIOLIEH HA TEIIO
B )KHJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHJIBL,
JICUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh
YACTH TEJIA U OT TUIOTHOCTHU KUJKOCTH.
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5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYHUPOBAaHHME JIOJKH H
OIIpEIeNIEHUE €€ IPy30M0AbEMHOCTH.

Paspnen S. PaGora 1 MOIIHOCTH. DHEpPrusi.

Mexanundeckas padota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pblyara. [[puMeHenue npaBuia paBHOBECHs pblyara K 0J10Ky. «30710Toe
npaBuiio» mexanuku. KIIJ[ nmpocteix MmexaHu3mMoB. [IpocTeie MeXxaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprusi. KuneTnyeckas W TOTEHUIMAJIbHAS  DHEPTHS.
[IpeBpaiieHre 0JTHOTO BHJIa MEXaHUYECKOW SHEPTUH B Ipyroil. 3aKOH COXpaHEHUs
SHEPIruM B MEXaHUKE.

Jemoncmpayuu.

1. I[IpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJa 10

TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHS pbluara.
3. Usmepenue KII/] HAKIOHHON MIIOCKOCTH.

4. H3ydeHHe 3aKOHA COXPAHEHMS MEXAHUYECKOW SHEPTHH.
8 KUIACC

Pa3znen 6. TeruioBble IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUH CTPOEHUS
BelecTBa. Macca M pa3Mepbl arOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKON TEOPHUHU.

Mopenu TBEPIOro, >KMIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmuueckue u amopdusie Tena. OObsiCHEHWE CBOWCTB T'a30B, KUIKOCTEH H
TBEPABIX TEJI HA OCHOBE TMOJOXKEHUN MOJEKYISIPHO--KHHETUYECKON TEOpHUHU.
CmaunBaHU€ U KalWJUISIPHBIE sIBJIEHUS. TemIoBoe pacCIMpeHUe U CxKaTuUe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JBHXKEHUS
gactunl. BHyTpenusis sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH OSHEpruu:
TEIUTIONepeIada v CoBepilieHrne padoTel. Buapl Temnonepenadyn: TEIIONPOBOIHOCTD,
KOHBEKIIHS, U3IIyUYCHHUE.

KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMEH U
TEMJOBOE paBHOBECHE. YpaBHEHME TemioBoro OanaHca. IlnaBinenwe wu
OTBEpPACBAHUE KPUCTALNIMYECKUX BEIIECTB. YJENbHAs TEIJIOTa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEeMIEpPaTypbl KHUIIEHHUS OT aTMOC(epHOro
JABJICHUSL.

BnaxHocTs Bo3myxa.



OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTA CTOPAHUS.

[TpuHiuner padotel TernoBbix nsuratened KIIJ[ temnmoBoro aBuratesns.
TernoBble IBUraTENU U 3alUTa OKPYKAIOIIEH CPEbI.

3aKOH COXPAaHEHMS U NIPEBPALICHUS JHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jlemoncmpayuu.

1.

2
3
4.
5

L © N D

10.
11.
12.
13.

HaGmtonenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBjeHU cMaurBaHUS U KalTWIISPHBIX SBICHUH.
HaGumoenue TermioBoro paciimpeHust Teil.

N3menenne namieHus rasa Mmpu M3MEHEHHH OoObEMa W HarpeBaHUM WIH
OXJIQXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Bunabl Teronepenaum.

OxmnakieHue Npu COBEPIICHUN PAOOTHI.

HarpeBanue npu coBepiiieHn paboThl BHEITHUMH CHUIIAMHU.
CpaBHeHUE TEMIOEMKOCTEN pa3IMYHbIX BEIIECTB.
HaOmnronenue KkuneHus.

HaGmroeHre mocTossHCTBA TEMITEPaTyphl MPU TUIABJICHHH.
Moienu TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie padbomut u onvimeot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTb JABJICHUS BO3AyXa OT €To
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

IIpoBepka rUIOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMITEpaTYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH DSHEpPrud Tella B pe3yJlibTaTe
TEIIOTIEpeIauu U pabOThl BHEITHUX CHIL.

HccnenoBanne sBICHUS TEIUIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  IIpH
TEIJIO00OMEHE C HAarpEeThIM METANTHYCCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OnpeneneHne OTHOCUTEIILHOW BIaXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TEIJIOTHI TIABJICHUS JIbJIA.



Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnekTpu3auus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. B3ammojeicTBue
3apsbKeHHBIX  Tesl. 3akoH KynoHa (3aBUCUMOCTh  CHIIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TET OT BEJIMYMHBI 3aPsS0B U PACCTOSHUS MEXTY TeIaMu).

Onektpuueckoe mnozne. Hanpssk€HHOCTh 3neKkTpuueckoro mnois. IlpuHuun
CYINEpIO3ULIUHU IEKTPUUECKUX MO (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsoB. DJIEMEHTAPHBIA JJIEKTPUUECKUN 3apsii.
Crpoenune aroma. IIpoBOOHMKM M  AMDJIEKTPUKH. 3aKOH  COXPaHEHUs
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
HNcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUSA DJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICJIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
1151 ydacTka uenu. [locienoBaTenbHOE U MapaJIeIbHOE COEIMHEHNE TPOBOIHUKOB.

PaGora w MoONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jkoyms—JIeHna.
DneKTpuUecKue ey U MOTPEeOUTENn IEKTPUIECKO sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHL. B3anMoaelicTBiE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe mosie 3eMJIM M €ro 3HauyeHue sl KU3HH Ha 3emyie. OmnbIT
Opcrena. MarauTHoe 1oJie 3JIEKTPUIECKOro Toka. [I[puMeHeHne 31eKTpOMarHuToB
B TEXHUKE. J[efICTBME MAarHUTHOTO MOJI1 HA MPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIIb
NOCTOSIHHOTO  TOKa. Vcrnonb30BaHHWE BJEKTPOABHUrareieidd B  TEXHMYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3nekTpoMarnuTHOW uHaykiuu. [IpaBuio Jlenna.
DNeKTporeHepaTop. CrniocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOU HHEPTHUH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DJIeKTpHU3alus Te.

JIBa pojJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKast MHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpOBOTHUKH U AUDIEKTPHUKH.

MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.

JIelicTBUA 3IIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUIN TOK B KUJIKOCTH.

11. ["a30BbIl pa3psa.

LW X N o Uk WD R



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenune 21eKTpuYecKOro HarpsKeHNUsI BOJIbTMETPOM.

PeocraTt u MarasuH conpoTUBICHUM.

B3aumopenicTBue NOCTOSHHBIX MarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOIOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB.
OmneiT Opcrena.

MarsuTtHoOE 1osie ToKa. DJIEeKTPOMArHHUT.

JleficTBrE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEKTpOABUraTEb MOCTOSSHHOIO TOKA.

HccnenoBanue SBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Omnbrtel @apanes.

3aBUCHMOCTh HAIlpaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHWA €ro
BO3HUKHOBEHHUS.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.
14.

OnbITel 1O HAOMIOJEHUIO DJICKTPHU3allMM  TEJl HWHAYKIHMEH | 1pu
CONPUKOCHOBEHUH.

UccnenoBanne JeWCTBHUS DSJIEKTPUUECKOTO TOJISI HAa TPOBOJHUKU H
TUAIEKTPUKH.

COopka u npoBepka paboThI AJIEKTPUUECKOM IIEMH MOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryanpoBaHue HANPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHKA OT €ro JUIMHBI, IUIOMIAAX MOMEPEUYHOIO
CEUYEeHUs U MaTepuana.

IIpoBepka mpaBuia CHOXKEHUS HANPSHKEHUM IIPU IOCIEA0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 PEe3UCTop.
OnpeneneHue MOIIHOCTH DJIGKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenune KIIJI narpeBares.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.



15. I3yyeHne MarHuTHOTO MOJIsl MIOCTOSIHHBIX MAarHUTOB MPU UX 00bEIMHEHNUN
U pa3JelICHNM.

16. MccnenoBanue OeMCTBUS IEKTPUIECKOIO TOKA HA MAaTrHUTHYIO CTPEJIKY.

17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCUCTBUS
KATYILIKY C TOKOM ¥ MarHuTa OT CWJIbl TOKA U HAIIPaBJICHUs TOKA B KaTyLIKE.

18. M3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VCCIIEIOBAHME W3MEHEHUN 3HAYCHUs W HANpPABJICHUS HUHAYKIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TA.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBU)KEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHoOMepHOe NpsiMOJIMHETHOE ABMKeHUE. CpeHsas 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe nBmxkeHue. CB0oOOIHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUUI CyNEepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKH. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiyinsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMIyJIbCa. PEaKTUBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [oTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW AHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.



L

10.
11.
12.
13.
14.
15.
16.

HalmroneHre MexaHU4ecKoro JBHXKEHHSI Te€lla OTHOCUTENIBHO Pa3HBIX TE
OTCUETA.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmonenne MmexaHu4ecKuXx SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3HUKU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHUIT IPU B3aUMOICHCTBUU TE.

HN3meHeHue Beca Tena npu YCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca Npu B3aMMOJEUCTBUHU TEI.

[IpeobpazoBanus 3HEPTUU NMPU B3aUMOJICHCTBUHU TEJ.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIMyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHYECKON IHEPTUH TIPU CBOOOTHOM TaJICHHH.
CoxpaHeHue MEXaHWYECKOM HEPTUM MIPHU JIBUKEHUM TEJa MOJT 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEro PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEICKKH.

Omnpenenenne cpeaHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HAaKJIOHHOM MIOCKOCTH.

Onpenenenue yCKOpEHHsI Tela MPU PABHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM IIJIOCKOCTH.

NccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBIDKCHHUH 0€3 HauaJbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJbHOM CKOPOCTHM NYTH OTHOCSTCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3PpPuLMEHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



9. Omnpenenenuie padOThl CUJIbI TPEHUS PU PABHOMEPHOM JABUKEHUU TeJIa 110
TOPU30HTAILHOM ITOBEPXHOCTH.

10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCITI0JIb30BAaHUEM HEMOJBM)KHOTO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHHS DHEPTHH.

Pasznen 9. Mexanun4yeckue Kojie0aHUs U BOJIHBI.

KonebarenpHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTHudecKUuii U NpYyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPTUU MPH KOJIEOATEITHHOM JIBHXKEHUH.

3aryxatomme  koneOanus.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. I[IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pacnpoCTPaHEHMS.
MexaHn4yecKue BOJHBI B TBEPAOM TEJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKoCTh 3Byka U BbicoTa TOHa. OTpakeHue 3Byka. MH(]pa3Byk u
yIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmionenune xoneGaHuii Ten MojJ OEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGnronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnpoctpanenre npooIbHBIX U MOMEPEYHBIX BOJH (HA MOZEIH).

HaGmronenrie 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKyCTHYECKHUI PE30HAaHC.

./Iaﬁopamopubte pabomul u onvimol.

1. OmpeneneHue dYacTOThl M Tepuoja KoneOaHWii MaTeMaTUYeCKOTo
MasTHHUKA.

o v r W N

2. Ompepenenne 4acTOTHI U MiepuoAa KoueOaHui MPy>KMHHOTO MasITHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TiepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccmenoBaHue 3aBUCUMOCTH TEpHO/Ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBL.

7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHHUS.

Pa3znen 10. Di1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.



ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOiHBL.  CBoOMCTBa
3NeKTpoMarHuTHbIX BOJIH. [llkama snexkTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMarauTHas npupoaa cera. CkopocTh cBeta. BoiHOBBIE CBOKCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIBI MOOUIIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AIBJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEriHOE

pacnpocTtpanenue cBera. 3atmeHusa ConHua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomieHusi cBera. [lonHoe BHyTpeHHee
OTpaXeHue cBera. Vcnonb30BaHME TIOTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xox nydeit B muH3e. OnTuueckas cucreMa poroanmnapara, MUKPOCKOIIA
u Teneckona. ['na3 kak ontudeckast cucteMa. biiM3opykocTh U JaIbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crnekTp. Onbitel HetoTona. Croxkenue
CIIEKTPaJIbHBIX IBETOB. J[Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o00paxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparoiieii TuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# ¢ TOMOIIBIO JIMH3.

[Tpunaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.
10. Monens ri1asa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUHU CBETA PA3HBIX I[BETOB.

L X N o Uk WD R

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTpa)K€HHMsS CBETOBOTO Jiyda OT yrja
TaJICHUsI.

2. M3ydeHue xapaKTEpPUCTUK U300pakeHUs TpeaMETa B IJIOCKOM 3€pKajie.



3. HccnenoBanue 3aBUCMMOCTH yIJIa MPEJIOMIIEHUS CBETOBOIO JIy4a OT yria
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.

4. llonmyueHune N300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
Onpenenenue (HOKYCHOrO pacCTOSHUS U ONTUYECKOM CHIIBI cOOMparouiei
JIH3BL.

6. OINBITHI 10 Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pesepdopna u mmanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornouieHrne ceeta arToMmoM. KBaHThl. JInHeYaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-uznydenus. CTpoeHue aTOMHOTO
anpa. HykmonHas wmopens artomHoro szapa. W3orombel. PannoakTuBHBIE
npeBpauieHus. [lepuon nomnypacnaaa aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiA0OBOTO M MAacCCOBOTO YHCEN.
OHeprusi CBsi3M aTOMHBIX sfep. CBs3b Macchl W 3Hepruu. Peakuumu cuHTe3a |
nenenus sanep. Ucrounuku sneprumn CosiHia u 3BE37.

Anepnas aHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnextp Bojmopoaa.

4. HabGnronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTrurka MOHU3UPYIOIMNX U3TYUYECHUH.

6. Peructpanus uznyyeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnmroneHue CIUTONIHBIX M TUHEWYATHIX CIIEKTPOB MU3TyUCHUSI.

2. HccrnenoBaHnue TPEKOB: W3MEPEHUE SHEPrUM YacTHIbBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOTYITH TIPETHA3HAYCH JIJISi CHCTEMAaTH3aIIH
1 00001IIeHNS TPEAMETHOTO COACPIKAHUS U OTBITA IEATEITLHOCTH, TPUOOPETEHHOTO
MpU U3YYCHHH BCEro Kypca (PU3MWKH, a TakKe IS MOATOTOBKM K OCHOBHOMY
TOCY/IapCTBEHHOMY 9K3aMEHy MO (pu3uKe st 00yJarommxcs, BBHIOPABIIUX 3TOT
y4eOHBII TpeaMeT.

[Ipu M3ydeHHU JAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUUBACTCS JTOCTUXKEHHUE MPEAMETHBIX U



METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAYYHAasi I'PaMOTHOCTb: OCBOCHHUE HAYYHBIX METOJOB HMCCIEHOBAHUS
SBJICHUN NOPUPOALI U TEXHUKH, OBIAJCHUE YMEHUAMHU OOBACHITH (PU3UYECKUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyuHUMTIHANTBHO AEATENBHOCTHBIM XapaKTEP JaHHOTO pa3/Ieiia peain3yeTcs 3a
CYET TOro, UTO OOYYAIOIIMECs BHITIOJIHSIIOT 3aJJaHUsl, B KOTOPBIX UM IpeJjiaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3uUecKue sIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIe 1S POBEPKU TUIIOTE3 U MOJYUYEHUS TEOPETUYECKNUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Ham0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUUECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuyenue ¢u3nky HA ypoBHE OCHOBHOT'O OOIEro oOpa3oBaHUs HAIMpPaBICHO
Ha JOCTH)KEHUE JIMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEeIbHbIX
PE3YNIbTATOB.
B pesynbraTe n3ydenus pu3NKu Ha ypOBHE OCHOBHOT'O 00IIEero 00pa3oBaHUs
y obyuyatomierocss 0yayT cOpMHUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YacTH:
e 1) NaTPUMOTHYECKOT0 BOCTIMTAHMS:
e — MPOSIBJICHHE WHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOM
buznuecKor HAyKu;
e — IICHHOCTHOE OTHONICHHE K JOCTHKEHUSIM POCCHUCKUX YUEHBIX--(DU3UKOB;
e 2) rpa:kKIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA
e — TFOTOBHOCTH K aKTUBHOMY YUYacCTHIO B 00CYXJICHUH OOIIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHKCHUIM
buznky;
e — OCO3HAaHHE BAXKHOCTH MOPAJTHHO--3TUYECKUX MPHUHIIUIOB B JCATEIBHOCTH
Y4EHOTI0;
e 3)3CTEeTHMYECKOr0 BOCIIUTAHUSA:
e — BOCIPHUSTHE ICTCTHUYCCKUX KAYECTB (PU3MUECKOW HAYKH: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 MO3HAHHUA:



— OCO3HAaHWE IEHHOCTH (PU3MYECKOM HAYKHM KaK MOIIHOTO HHCTPYMEHTa
[I03HAHUSI MHUPA, OCHOBBI PA3BUTHUs TEXHOJOTHMM, BaXXHEHIIEH COCTaBIAIOLLEH
KYJbTYpBI;

— pa3BUTHE HAaY4YHOU JHOOO3HATEIBHOCTH, MHTEpECca K HCCIEI0BATEIBCKOM
NeATEeNbHOCTH;

5) d¢opmupoBaHus  KYJBTYPbI 3I0pPOBbSI W  IMOIMOHAJBLHOIO
0J1aronosIy4us:

— OCO3HaHUE IIEHHOCTM Oe30macHoro obOpas3a XU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH TMpPaBWI O€30MacHOTO TOBEJICHUS Ha
TpPaHCIIOPTE, Ha JOpOrax, C AJIEKTPUUYECKUM M TEIJIOBBIM O0OpPYJOBAaHHUEM B
JIOMAITHUX YCITIOBUSX;

— c(hOpMUPOBAHHOCTH HaBbIKA peIEKCUH, MPU3HAHKE CBOETO MpaBa Ha OIIHOKY
U TAKOT'0 )K€ MpaBa y JIPyroro 4ejIoBeKa;

6) Tpy10BOro BOCIMTAHMS

— aKTUBHOE ydYacTHE B PEIICHUU NPAKTHUYECKUX 3aj1ay (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHu3aliy, Topoja, Kpas) TEXHOJOTMYECKOH U
COIMAIbHOM HAMPABICHHOCTH, TPEOYIONIUX B TOM YHCIIC U PU3HUYECKUX 3HAHUN;
— MHTEpEC K MPAKTUYECKOMY U3yUEHUI0 MPpodeccuid, CBI3aHHBIX C GU3UKOMH;

7) 3KO0JI0THYECKOT0 BOCITUTAHUSA:

— OpHUeHTalusi Ha NMpUMEHEeHHE (U3MYECKUX 3HAHUM I peuieHus 3ajaady B
00JIaCTH OKpY’Kalolllel Ccpebl, IUIAHUPOBAHUS TOCTYNKOB M OIICHKH WX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH Cpeibl;

— OCO3HaHME TIO00ATBLHOTO XapaKTepa IKOJIOTMYECKUX MpoOJeM U MyTed HX
pEIICHHS;

8) aganTanum K U3MEHSIIOIIMMCH YCJOBHSIM COIMAJbHON W NMPUPOTHOM
cpeabl:

— MOTPeOHOCTh BO B3aUMOJECUCTBUM TIPU BBIMOJIHEHUU HCCICAOBAHUN U
NPOEKTOB (U3MUECKOW HANPABICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX;

— TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
NEeATENbHOCTD;

— MOTpeOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHUCIIEe (POPMyIUpPOBAThH
UJIeH, TIOHSATHUS, TUTIOTE3bI O PU3HUECKUX 0OBEKTaX U SIBICHUAX;

— oco3HaHue AeUIIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B 00J1aCTH
buznky;

— TUTAaHUPOBAaHUE CBOETO PAa3BUTHS B TPHOOPETCHHH HOBBIX (DHU3UIECKUX
3HAHU;

— CTpEMJICHHE aHAIM3UPOBATh U BBISIBJISTH B3aUMOCBSI3U IPUPO/IbI, OOILIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCMOJIb30BaHUEM (DU3NUECKUX 3HAHUIA;



e — OILICHKA CBOMX JCHUCTBUM C YYETOM BIIMSAHUS Ha OKPYXKAIOIYIO Cpeny,
BO3MOXXHBIX TJIOOAJIBHBIX MOCIIEICTBHIA.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbraTe ocBOSHUS MPOTpaMMEI 10 (DU3UKE Ha yPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyyaromerocss OyayT copMHpOBaHbl MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIIHNE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  YHHBEPCAJIbHBIE  Y4YCOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC JICHCTBHUS.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

Bba3oBble JJornuecKkue 1edcTBUA:

BBISBJIATE M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB
(sIBJICHU);

yCTaHABJIMBAThH CYIIECCTBEHHBIN MPU3HAK KJIacCU(HUKAIIUU, OCHOBAHUS JIJIs
0000111eHHs U CPABHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHs B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOIOJIEHUAX, OTHOCSIINXCS K (DU3UUYECKUM SIBIICHUSIM;
BBISIBJISITh TIPUUMHHO--CIIEJICTBEHHBIE CBSI3U MPU U3YYCHUU (PU3HUUECKUX
SIBIIGHUI U MIPOIIECCOB, JIeJaTh BHIBOJIbI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U
WHAYKTUBHBIX YMO3AKITIOYEHHUH, BBIABUTATh THUIOTE3BI O B3aHMMOCBS3SIX
(bU3UYECKUX BEITUYNH;

CaMOCTOSITEILHO BRIOMPATH CIIOCO0 pellieHus yueOHOH pu3nuecKon 3a1auu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB peIIeHHs, BbIOOp Hambojee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIETICHHBIX KPUTEPHUER).

Ba3oBble ucciieaoBarebCKue TeCTBHUSA .

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATEILCKUI HHCTPYMEHT MTO3HAHUS;
IPOBOJUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY TUIaHY OMBIT, HECIOKHBIN
duznuecKkuii SKCHIEPUMEHT, HEOONbIIOe HCCAeAOBaHUE (U3HMUECKOTO
SIBJICHUS,

OIICHMBATh Ha TPUMEHUMOCTh M JOCTOBEPHOCTH HH(OpMaIuIo,
TIOJTYYCHHYIO B XOJI€ UCCIIEOBAHMS WIIH SKCTICPUMEHTA;

CaMOCTOATETHHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOJIBI IO pe3yJbTaTaM
IPOBEIEHHOTO HAOIOICHMSI, OTIBITA, HCCIICIOBAHUS;

POTHO3UPOBATh  BO3MOXKHOE  JalbHEHIee pa3BUTHE  (PUBHUECKHUX
MPOIIECCOB, a TAK)KE BBIBUTATH MPEATOIOKECHUS 00 UX Pa3BUTHU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmaumeii:



MPUMEHSATH Pa3Iu4Hble METO/bl, HHCTPYMEHTHI U 3aMpOChl NPU MOUCKE U
orOope MH(pOpMalMKU WIA JaHHBIX C Y4ETOM MPENJIOKEHHOW ydeOHOU
dbuznyeckoi 3anauu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPEACTABICHHUS,

CaMOCTOSATEJILHO ~ BBIOMpATh ONTUMAJbHYI0 (GOpMY TMpPEJCTaBICHUS
uHboOpMallMM ¥ WUIIOCTPUPOBATh peUIaeMble 3aJadd  HECIOXKHBIMU
CXEMaMH, TuarpaMmMamMu, HTHOU rpa@uKoi 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B XoJie OOCyXJeHUs y4eOHOro Marepuala, pe3yibTaTOB J1a0OpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMON TeMbl U
BBICKA3bIBATh WJICU, HAIICJICHHBIE HA PEIICHUE 3aJaud U TMOIJACPKAHUE
Oy1aroxenaTebHOCTH OOIICHMUS;

COIOCTABJISITh CBOU CYXICHHUS C CYXICHUSIMH JIPYTMX YYaCTHUKOB
Jyasnora, 0OHapYy>KUBaTh Pa3IUyUe U CXOJICTBO MO3UIINIA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
nyOJMYHO MPECTABISTh PE3YAbTAThl BBIMOJHEHHOTO (DU3UYECKOTO OIMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

NOHUMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAaHIHOW U UHAUBUIyaTbHOMN
paboThI MPU PEeIIeHNH KOHKPETHON (PU3UUEeCKOM MpoOIeMbl;

NPUHUMATh LEJTU COBMECTHOU AEATEIbHOCTHU, OPTaHW30BbIBATH ACHCTBHS
no e€ OCTIKEHUIO: paclpeiessaTh poJi, OOCYXAaTh TMPOIECCHl U
PE3yNbTaThl COBMECTHOM paboThI, 0000111aTh MHEHHUS HECKOJIBKHUX JIIOJIEH;
BBITIOJHATH CBOIO YacTh pabOTHI, JOCTUTAsl KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIIPaBJIECHUIO U KOOPJAUHHUPYS CBOU JEUCTBUS C APYTUMU YICHAMU
KOMaH/Ibl;

OIICHMBATh KAuyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEIHHO C(OPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE 1eHCTBHS

Camoopranusanus:

BBISIBJISITH TPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHUTYyaIUsIX, TPEOYIOIUX
JUIsL pelieHust PU3nyecKux 3HaHUM;

OPUEHTHUPOBATHCA B  PA3JIUMYHBIX [OAXOJAX INPHUHATUSA  PEUICHUU
(MHAMBUAYyaIbHOE, MPUHATHE PEIICHUS] B TPYIIeE, MNPUHATHE PEIICHUI
TPYIIION);

CaMOCTOSITEJILHO COCTaBIIAThH aJTOPUTM PEIICHUsT PU3NUECKON 3aauu WU
IJIaHA UCCJIEJOBAaHUSA C Y4ETOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATH MIPEJIaracMble BApUAHTBI PEIICHUN;



nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

J1aBaTh aJI€KBATHYIO OLIEHKY CUTYallMH U MpeJiaraTh IIaH €€ N3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUSA (HEIOCTHIKEHHsS])) pPE3yJIbTaTOB
NEeSATENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIESITEILHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHUS
(¢u3MUecKoro MCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMil, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3YJIbTAaTa LIEJIU U YCIOBUSM;

CTaBUTb €051 HA MECTO APYroro YeJI0BEKa B XO/€ CIIOpa WIK AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYroro;
IpU3HABaTh CBOE MPaBO Ha OMIMOKY MPH pelieHnH GU3NUECKHUX 3a7a4 HIn
B YTBEPKJCHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYroro.

NPEAMETHBIE PE3YJIBTATHI

K xoHiy o6yuenust B 7 kjaacce npeIMETHBIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHUMA:

UCIIOJIb30BaTh  TMOHATHA: (U3UYECKHUEe W  XUMHUYECKHE  SBIICHUA,
HaOJIIO/IEHHEe, HKCIIEPUMEHT, MOJIe]b, TUIOTE3a, €IUHULBI (PU3MYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSTHUSI BeliecTBa (TBEpAOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOe [IBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TNPSIMOJIUHENWHOE), TPACKTOPHs, PaBHOJCHCTBYIOIIAS
cuna, nedopmanus (ynpyrasi, IJIacTUYeCKast), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

paznuyarh sBiaeHUs (nuddys3us, TEIIOBOE NBMKEHHWE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBH)KCHHE, HEPaBHOMEPHOE  JIBIDKCHHME,  WHEPIHS,
B3aUMOJECHCTBUE TEJI, PABHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOW OCHIO
BpalleHus, Niepeaya AaBieHusl TBEPAbIMU TEIaMU, KUAKOCTIMH U ra3amu,
aTMoc(epHOE [aBlieHWE, IUIaBaHHWE TeJ, MPEBPAIICHUS MEXaHUYECKOU
SHEPIruM) MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIHUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIC:
OpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOM
OpUpoJie, NACHCTBUE CHJIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJiCHUS Ha KMBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TEJIE YesIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a]lauy B YUCOHYIO,
BBIICJISITh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKU) (PU3NYECKUX SABICHUM;



OMUCHIBATh U3YUYECHHBIE CBOMCTBA TN U (DPU3UYECKUE SIBJICHUS, UCTIOIb3Ys
dbu3nveckue BeIMUYUHbBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, yTh,
CKOpPOCTb, CPEIHss CKOPOCTb, CHJIa YIIPYT'OCTH, CUJa TSKECTH, BEC TEJa,
cujia TpeHus, AaBjeHue (TBEPAOro Tena, KUJKOCTH, Ta3a), BHITATKUBAOIIAs
cuja, MeXaHudeckas padoTa, MOIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI,
KO (PUIIMEHT TIOJIE3HOTO0 JEWCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAJbHASs OJHEpPrusi), NpPU ONHCAHUU TPABUIBHO TPAKTOBATh
(bU3UYECKUI CMBICI UCTIONB3YEMBbIX BEIMUMH, UX 0003HAYEHUS U €TUHUIIBI
bU3MYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
bU3UYECKYI0 BEJIMYMHY C JAPYTUMU BEJIWYHWHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBJICHUS M MPOIECCHI,
UCIIONIB3Ysl TIpaBUJia CJIOXEHUsI CUJl (BAOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MpaBUIO paBHOBECUs pblyara (06J10ka),
«30JI0TO€ MPABWIO» MEXAHUKH, 3aKOH COXPAaHEHUs MEXaHU4ECKOU
SHEPIruM, TMPHU OTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3alMChIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

O0OBSICHATH (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJI, B TOM YHUCJIIE
U B KOHTEKCTE CHUTyalMd IPAKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISBJISTh IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1—2
JIOTUYECKUX IIAroB C OMOpoi Ha 1-2 M3yuYEHHBIX CBOMCTBA (U3HUYECKUX
ABJICHU, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3anadyd B 1—2 JEHCTBHS, WCMOJB3YSd 3aKOHBI U
dbopMyIbl, cBs3bIBAOIINE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 3aJl1ayyl 3aMUChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUYECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHbBIC
JaHHBIE, HEOOXOAMMBIE ISl PEIICHUS 3aj]lay, OLICHUBATh PEATMCTUIHOCTD
MOJIYYeHHON (DU3UYECKON BEIIMUNHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TPH TOMOIIU
bu3HUECKrX METOIOB, B OTIMCAHUH HCCIICIOBAHUS BBIJCISITH IPOBEPSEMOE
IPEeANoJIoKEHUE (TUIOTE3Y), Pa3IN4YaTh U UHTEPIPETUPOBATH MOJTYUEHHBII
pe3yabTaT, HaXOAUTh ONIMOKA B XOJI€ OIbITA, JEJIaTh BBIBOJBI IO €ro
pesyibpTaTtam;

NPOBOAUTH OMBITBI 1O HAOTIOAEHUI0 (PU3WYECKUX SIBICHUM WU
bu3HIeCKIX CBOMCTB TeIl: POPMYITHPOBATH MPOBEPSEMBIEC TTPEATIOTO0KEHNUS,
coOupaTh YCTAaHOBKY M3 TPEIJIOKEHHOTO 000pYAOBaHUS, 3aMTUCHIBATH XOT
ombITa U OPMYITHPOBATH BEIBOJIBL;

BBIIIOJIHATH MPSIMbIE HU3MEPEHUSA PACCTOSHUA, BPEMEHM, MacCChl TeIa,
o0béMa, CHJIBI W TeMIepaTypbl C UCHOJIb30BAHUEM aHAJIOTOBBIX U



nU(ppOBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUS MNPUOOPOB C YYETOM
3a/1aHHOM a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHNUI;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEJIMYUHBI OT
IPYroil € HCHOJIb30BAaHUEM MPSIMBIX H3MEPEHHH (3aBUCUMOCTH IYTH
PaBHOMEPHO JBMXKYIIETOCS Tella OT BpEMEHU JIBUXKEHUS TeJla, CUIIbI TPEHUS
CKOJIbKEHMSI OT Beca Teja, KayecTBa OOpaOOTKM IMOBEPXHOCTEW Ten U
HE3aBUCUMOCTH CWJIbl TPEHHUS OT IUIOUIAAN CONPUKOCHOBEHMS TE€J, CHUJIbI
YIPYrOCTU OT YAJIMHEHHUS NPY>KUHBI, BHITAIKUBAIOLIEH CUIBI OT 00bEMa
NOrpY>KEHHOMN YacTU Tela U OT IUIOTHOCTH KUJIKOCTH, €€ He3aBUCHUMOCTHU
OT IUIOTHOCTH TeJla, OT TIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUM
IUTaBaHUsS TeJ, YCJIOBUN paBHOBECHsl pbluara U OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4eOHOro HCCIEOBaHUsA, COOUpAaThb YCTAHOBKY U
BBIMOJHATh M3MEPEHUs, CIenys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pEe3yNbTaThl TMOTYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEIUYMH B BUJC
NPEJIOKEHHBIX Ta0nuI ¥ rpaduKoB, JAeNaTh BBIBOJABI MO pe3yJbTaTaM
UCCJICIOBAHUS;

IPOBOAUTh KOCBEHHBbIE H3MEpeHUs (U3MYECKUX BETWYUH (IIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CUJIa TPEHUS CKOJIbKEHUS, IaBJICHUE
BO3/lyXa, BBHITAIKUBAIONIAs CUJIA, JCUCTBYIOIIAas Ha TMOTpYyXEHHOE B
KUAKOCTh  TeNo, KOAQ(UIMEHT TMOJEe3HOTO  JEWCTBHUS  MPOCTHIX
MEXaHU3MOB), CJeAysl MPEUIOKEHHON HWHCTPYKIIMHU: TPH BHITOJIHEHUN
U3MEpeHUui coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIYMCISATH
3HAUY€HHE UCKOMOM BEJIMYHHBIL;

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00opaTOpHBIM
000pyTI0BaHUEM;

yKa3blBaTh TMPUHIUIBI EUCTBHUS MPUOOPOB UM TEXHUUYECKHX YCTPOWCTB:
BEChl, TEPMOMETpP, IWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
pblyar, NOJABMKHBIN U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapakTepu30BaThb MPUHLMIBI JEUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HMX ONucaHus (B TOM 4YHCIIE:
NONIIMIIHUKH, YCTPOMCTBO BOAONPOBOAA, TUAPABINYECKHNA IIpecc,
MaHOMETp, BBICOTOMED, IMOPIIHEBOW HACOC, APEOMETP), UCIIONb3YS 3HAHUS
0 CBOMCTBaxX (PM3NUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPbl  (HAXOAUTh  HHPOPMAIMIO O  MPUMEpPAX)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM B MOBCEIHEBHOMN
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIleHnu ¢ MpuoopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHHUSI HOPM
AKOJIOTMYECKOr0 TIOBEICHHSI B OKPY KaIOLLEH Cpee;



OCYLIECTBJISITh OTOOpP HCTOYHMKOB HH(opmauuu B HWHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOILIUXCS
3HAHMM M TyT€M CpPaBHEHUSA pPA3IUYHBIX HCTOYHUKOB BBLIACIATH
uH(pOpMAIMIO, KOTOpas SIBISIETCS MPOTHUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJIHEHUH YYEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
AUTEpaTypy GU3HUECKOr0 COepkKaHUs, CIPABOYHBIE MATEpUaIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE KpaTKHE MUCbMEHHbIE M YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAINKU (HU3UUECKOTO COACpPKAHUS, B TOM
quclie MyOJuYHO JIeNIaTh KPaTKUue COOOIIEHUS O Pe3yJibTaTax MPOEKTOB WIIN
y4eOHBIX UCCIEIOBAHUN, TIPU ATOM TI'PAaMOTHO HCIOIb30BaTh M3YUYEHHBIN
NOHSATUMHBIA anmapar Kypca (QU3MKH, CONPOBOXKAATh BBICTYIUICHUE
MIPE3CHTAlNEN;

IpU BBIIOJIHEHUH YYEOHBIX MPOEKTOB W HCCJIEAOBAHMIA paclpenesnsiTh
00s3aHHOCTH B TpYIIE B COOTBETCTBUM C TOCTaBJICHHBIMHU 3aJadyaMH,
CIeIUTh 3a BBHINOJHEHUEM IUIaHA JEWCTBUIA, aJeKBAaTHO OILICHUBATh
COOCTBEHHBIM  BKJIAJ B  JESATEIBHOCTb  TPYMIbI,  BbICTpauBaTh
KOMMYHHUKaTHBHOE B3aUMOJICVCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoniy o6yuenusi B 8 Kiacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

VICIIOJIb30BATh MOHATHUS: Macca U pa3Mephl MOJIEKYJI, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUIMUECKUE U
amop(HBIe Tena, HACBHIIEHHBI W HEHACHIIICHHBIA TMap, BIAXHOCTH
BO3/yXa, TEMIIepaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM JBUIATElb,
AJIEMEHTAPHBIN AIEKTPUUECKUM 3apsll, dJIEKTPUYECKOE M0JIE, IPOBOJIHUKHU
Y JTUABJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE IT0JIE;
paznuyath SABICHUS (TEIJIOBOE PACIIMpPEHHE M C)KaTHhe, TeIvlomnepenaya,
TEILUIOBOE PAaBHOBECUE, CMAYMBAHUE, KANMJUISIPHBIC SIBJICHUSA, UCIIAPEHHUE,
KOHJICHCAIIUs, IUIABJIICHHE, KpUCTauiu3auus (OTBEpAEBaHHE), KUIECHUE,
TeIUIonepeada (TeTI0NpPOBOJHOCT, KOHBEKIH, U3IIy4YEeHUE),
AJIEKTpHU3alus TeJl, B3aUMOJECHUCTBUE 3apsAN0B, NEHUCTBUS AJIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMbBIKaHHE, B3aWMMOJCHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOT'O TOJIsI HA MPOBOJHUK C TOKOM, JIEKTPOMAarHuTHAsE UHAYKIIUS)
[0 OINHCAaHUK) MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBICHUE;

pacro3HaBaTh MPOSIBIICHHE H3YYECHHBIX  (PU3UYECKUX  SIBICHUU B
OKpY)KalolleM MHpe, B TOM 4ucie (U3UYECKHE SIBICHUS B MPUPOJIE:



MOBEPXHOCTHOE HATSKEHUE U KalWUIApHbIE SBIEHUS B MPHUPOJE,
KpUCTAJIBI B mpupoxae, wusnydeHue CoJiHIA, 3amMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, AIEKTPUYECKHE
ABJICHUS B atMmocdepe, 3JEeKTPUUECTBO >KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiu, Apei( moa0CoB, POJib MATHUTHOT'O MOJIS AJIs )KU3HU Ha 3emuie,
NOJIIPHOE CHUSHHUE, TPHU HTOM NEPEBOJIUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE CBOMCTBA (NMpU3HAKU) (PU3MUECKUX
SIBJICHUI;

OMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (PU3UYECKUE SIBICHUS, UCTIONB3YS
¢u3znueckre BEIMYUHBI (TeMIEpaTypa, BHYTPEHHS dHEPIHsl, KOJIUYECTBO
TEIUIOThI, yJedbHas TEIUIOEMKOCTh BEIIECTBAa, yJeJbHAas TeIIoTa
IUTABJICHUS, YJelbHas TeIioTa MnapooOpa3oBaHus, YZAENIbHas TEIUloTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAaIIMHbI, OTHOCUTEJIbHAS BIAKHOCTh BO3/1yXa, DJIEKTPUUYECKUM 3apsil, cujia
TOKa, DJEKTPUUYECKOE HAIpSIKEHUE, COINPOTUBIICHHE IPOBOJHUKA,
yJIeTIbHOE COMPOTUBIIEHUE BEIIECTBA, pa00Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), MpPU ONHCAHUM TMPABUIBHO TPAKTOBATh (PUINYECKUNA CMBICI
UCIIOJIB3YEMBIX BEJIMYMH, 0003HAYCHUS U €IMHUIIBI (U3NYECKUX BEITUYNH,
HaXOAUTh (OPMYIBI, CBS3bIBAIOIIME AaHHYIO (U3MYECKYI0 BEIMYHHY C
IPYTMMH BEIIMYMHAMHU, CTPOUTH TpaduKH H3YYEHHBIX 3aBHCHUMOCTEN
(bu3nUecKrX BETUYHH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHHUS W TMPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJOXKEHUS MOJEKYISIPHO--KHHETHUECKON TEeOpuun
CTPOCHHMS BEIIECTBA, MPUHLHUI CYNEPIO3ULNU MOJeH (Ha KaYyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3akoH OMa ISl ydacTKa LEIH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTHUH, IPHU 3TOM J1aBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aMMCHIBATH €0 MAaTEMAaTUYECKOE BhIPAKEHUE;
OOBSCHATh (PU3NYECKHE MPOIECCHl U CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluld MPaKTUKO-OPUEHTUPOBAHHOIO XapPAKTEPA: BBISBIISATH
IPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH O0BSICHEHUE U3 1—2 JTOTHYEeCKUX
IaroB ¢ Omopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PUBWUYECKUX SBICHHMH,
(Gu3nYeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTe pacuy€THble 3adaud B 2—3 JICHUCTBUS, HCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBAOMNE (HU3UYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUS 3aJlauyd 3alKChiBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK
JAHHBIX JUISI DPEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMMMBIE ig €€ pelieHHs, MPOBOJWTH pPacdyéThl W CPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUe (PU3NUYECKON BEJIMYMHBI C U3BECTHBIMU JTaHHBIMU;



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pEIIUTh TPH TOMOITH
(GU3HUECKHX METOJOB, HCIIOJNB3YS OIMHMCAHUE WCCICIOBAHUS, BBIICIATH
MPOBEpsEMOE  TPEANOJIOKEHNE, OIICHUBATh TPABWIBHOCTh TOPSAIKA
MIPOBEICHUS MCCIICIOBAHUS, ICNIaTh BEIBOIBL;

NPOBOAUTL OMNBITBI 1O HAOMIOAEHUIO (PU3WYCCKUX SIBICHUN WIH
(Gu3HUECKHX CBOMCTB Tel (KaMMUTSIPHBIC SIBIICHUS, 3aBUCHUMOCTD JaBJICHUS
BO3IyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHus TPU H3JIYYEHUHM OT I[BETa U3Jydarouiel (Mmorjolaromniei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATYPHI KHIKOCTH H
wiomaau e€ TOBEPXHOCTH, OJJICKTPU3AIMsS TeJI ¢ B3aUMOJEHCTBUE
ANIEKTPUYECKUX  3aps/IoB, B3aUMOJICMCTBHEC TIOCTOSHHBIX MAarHUTOB,
BU3YyaJU3allksl MarHUTHBIX TIOJECH TIOCTOSSHHBIX MAarHWTOB, JEHCTBUS
MarHUTHOTO TIOJISI Ha TPOBOJAHHK C TOKOM, CBOKMCTBAa 3JICKTPOMArHHTA,
CBOMCTBA DJICKTPOJBHWIraTeIs IOCTOSHHOTO TOKa): (GOpMYIHpPOBATH
IIPOBEPsIEMBIC TPEANOI0KECHUS, COOUPATh YCTAHOBKY W3 MPEJI0KEHHOTO
000OpyI0BaHUS, ONMMCHIBATH XOJI OMBITA U (HOPMYJIUPOBATH BBIBO/IBI;
BBITIOJTHATH MPSIMBbIC U3MEPEHHUS TEMIIEPATYPhI, OTHOCUTEIIBHOU BIQKHOCTH
BO31lyXa, CHJIbI TOKa, HAINpPSOHKECHUS C HCIOJIB30BAaHUEM aHAJOTOBBIX
npuOOpOB M JAaTYUKOB (PU3MUECKUX BEIUYHMH, CPABHUBATH PE3YyJbTaThI
U3MEpEeHui ¢ yu€ToM 3aJJaHHON a0CONIOTHOM MOTPEITHOCTH;

IPOBOAUTH UCCIIEIOBAHIE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢ HCHOJB30BAaHHEM TMPSIMBIX  HM3MEpEHUud  (3aBUCHUMOCTD
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAH TOMEPEUHOTO
CEUYCHHMSI U YACIBHOIO CONMPOTUBIICHUS BEIIECTBA MPOBOJIHHKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 TMPOBOJHUK, OT HANPSDKEHUS Ha  TPOBOJHUKE,
UCCJICIOBAaHME TOCIEAOBATENIBHOTO M MapaJJIeIbHOTO  COEIUHEHUN
IPOBOJAHUKOB): TUIAHUPOBATH HCCJEAOBaHUE, COOMpPATh YCTAHOBKY W
BBITIONHATh M3MEPEHUs, CIeNys NPEeII0OKEHHOMY IUIaHy, (UKCHpPOBATH
PE3YNbTATHI TIOTYYCHHON 3aBUCUMOCTH B BHJI€ TaOJIHII U TPaUKOB, 1eJaTh
BBIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBAHUS;

IPOBOAUTh KOCBEHHBIE W3MepeHUs: (U3MYECKUX BeNMMYMH (yIenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHBICHUE TMPOBOJHUKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHWPOBATH HM3MEPEHHS, COOMpAaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIETys MPEIIOKEHHOW WHCTPYKIIUH, U
BBIUHCTISITh 3HAYCHHUE BEIMYNHBI,

coOI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
00opyT0BaHUEM;

XapaKTepu30BaTh TMPUHIMAMBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONUCTB C OTIOPOM HA X OMHCAHUS (B TOM YHCIIC: CHCTEMA



OTOTUJICHUS] JOMOB, TUTPOMET), MapoBasi TypOHUHa, aMIIepMETp, BOIBTMETP,
CUETUMK DIIEKTPUYECKOW SHEPTUH, DIEKTPOOCBETHTEIbHBIE MPHOOPHI,
HarpeBaTeIbHbIE AIIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKHE
MPEIOXPAHUTENH, SJICKTPOMATHUT, HIEKTPOABUTATENb MTOCTOSHHOTO TOKA),
UCTIONB3Ysl 3HAHUS O CBOMCTBaX (U3WYECKUX SIBJICHHUA M HEOOXOIMMBIS
¢uzndyeckue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh TPOCTHIE TEXHUYECKHE YCTPOWCTBA W H3MEPUTEIHHBIC
IpUOOPHI IO CXeMaM U CXeMaTUIHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETp, THUTPOMETpP, IBUTATENIh BHYTPEHHEro CropaHus,
AIIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI JJICKTPUYECKUX Iemed ¢
MIOCTIEIOBATENIHHBIM U MAPaAJUICTbHBIM COSAMHEHUEM JJIEMEHTOB, pa3inyast
yCIIOBHBIE 0003HAYCHHUS FIIEMEHTOB JIEKTPUUECKUX IICTICH;

e TPHUBOAWTH TpHUMEphl (HaXOAWTh WHGPOPMALMIO O  TIpPHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
AKU3HU JJIs1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ MpudopaMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUS 3[IOPOBBS M COOIIOICHHUS HOPM
HKOJIOTUYECKOTO TOBEACHHSI B OKPY KaIOIIeH cpeie;

e OCYIICCTBIATH TOMCK WHQOpMAUK (UINIECKOTO COACPXKAHHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUM W TYTEM CpaBHEHUS
JIOTIOTHUTENIbHBIX HCTOYHUKOB BBIIESATh HH(OPMAIUIO, KOTOpast SBIsSETCS
IPOTUBOPEUHUBON MU MOKET OBITH HEJJOCTOBEPHOIA;

e HCIIOJIb30BATh MPHU BBHIMOJHEHUU YUEOHBIX 3aJaHUN HayYHO--MIOMYJISIPHYIO
auTepaTypy GU3MUECKOro COIepKaHUs, CIPABOYHBIE MaTepUabl, PECYPCHI
cetu VHTepHer, BiameTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAITUY U3 OJTHON 3HAKOBOUW CUCTEMBI B IPYTYIO;

e CO37aBaTb COOCTBEHHBIE MHCHMEHHBIE U KpPATKUE YCTHBIE COOOIICHHS,
0600mass wHpOpMaNKMIO M3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
COJIepKaHusl, B TOM YUCIIE ITyOJIMYHO MPEICTABIATh PE3YIbTaThl IPOEKTHOM
WIN HCCIIE0BATENbCKON AESITEIbHOCTH, IIPH ’TOM IT'PaMOTHO HCIIOJIb30BaTh
U3YYCHHBI TIOHATHWHBIA ammapar Kypca (HU3uMKH, COMPOBOXKIATH
BBICTYIUIEHUE TIPE3CHTallUEeH;

e IIPU BBHINOJHEHUH YYEOHBIX MPOEKTOB W UCCIEJOBAaHUN (PU3HMUecKux
IPOIIECCOB pACIpenesaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJ]auaMu, CIICUTh 3a BBINOJIHEHUEM IUIaHA ACHCTBUNA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIH BKIJIAJ B
JeSITeNIbHOCTD TPYIIIbI, BEICTpauBaTh KOMMYHHUKATUBHOE B3aUMO/IEHCTBHUE,
HPOSIBJISISt TOTOBHOCTH pa3pemiath KOH(QIUKTHL.

K xoHiy oOyuenust B 9 kjacce npeMeTHbIC Pe3yIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOUTNXCS YMEHHIA:



WCIOJb30BaTh TMOHATHS: CUCTEMa OTcu€Ta, MarepuagbHas TOYKa,
TPaeKTOPHUs, OTHOCUTEIIBHOCTh MEXaHHMYECKOI'O JBIKEHHUS, aedopmalus
(ympyrasi, TacTU4ecKkas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEJIO,
HEHTpP TSKECTU TBEPIIOTO Telia, paBHOBECUE, MEXaHUUYECKUE KoJieOaHUus U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, AIEKTPOMArHUTHBIC BOJIHBI, IIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJMU30PYKOCTh U JaJIbHO30PKOCTb,
CIIEKTPHI UCITYCKaHUs U TMOTJIOLIEeHUs, alibda-, OeTa- U raMMa-u3IydeHus,
U30TOIIBI, sIACPHAS DHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEpPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
JBIDKCHHE, DPABHOYCKOPEHHOE TMPSMOJMHEHHOE JBUXKEHUE, CBOOOTHOE
najieHue TeJl, PABHOMEPHOE JIBIIKEHUE 0 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTHUBHOE JIBI)KCHHUE, KOJieOaTeIbHOE JBIWKEHHE (3aTyxarolue u
BBIHY)KJICHHBIC KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBIDKCHHUE, OTPaKCHHUE
3ByKa, MPSIMOJIMHEHHOE paclpOCTpaHEHHE, OTPAXKEHHUE W TPEIOMJICHUE
CBETAa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KECHHE OEIOro CBeTa B
CIIEKTp W CJOXXEHHE CHEKTpaJbHBIX I[BETOB, JUCIIEPCUS  CBETa,
€CTEeCTBEHHAs! PaJMOAKTUBHOCTh, BO3ZHHUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3JIYy4YE€HUS1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPUPOJIE:
IPWINBKI U OTJIUBBI, IBH>KEHUE TIaHET COJIHEUHON CHCTEMBI, PEAKTHBHOE
IBUKCHHE KUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB JKHUBOTHBIMU,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBIL, I[yHaMH, 53XO, LBETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTHYECKOE NEeWCTBUE BHUIMMOTO,
yIbTPaUONETOBOIO W PEHTICHOBCKOTO M3JIY4YeHUH, €CTeCTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHYECKHE JIYy4d, PaJUOAKTUBHOE W3IIyYCHHE
OPUPOJHBIX MHUHEPAIOB, JEWCTBUE pPAaJUOAKTUBHBIX M3IYYCHUN Ha
OpraHM3M YEeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3aJadyy B
yueOHYyI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUUECKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEeTWYMHBI (CpEqHSIT W MTHOBEHHAsh CKOPOCTh Tella TpHU
HEPAaBHOMEPHOM JBUXKEHUM, YCKOPEHHUE, NEpPEMEIICHUE, MyTh, YIJIOBas
CKOpPOCTh, CHJIa TpPEHHS, CHJIa YIPYTrOCTH, CUJIA TKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC TelNa, HUMITYJbC TeNa, WMITYJIbC CHJIBI,
MexaHuueckass paboTa M MOIIHOCTh, NOTEHI[MAJIbHAs SHEpPrusl Tela,
MOAHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHASI SHEPTHS CHKATOU



MPYKUHBI, KHHETUYECKas SHEPT s, OJIHAA MEXaHUUYECKasi SHEPTUs, IEPUO]T
M YacToTa KosieOaHWM, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCThb CBETa, IIOKa3aTelb NPEJOMIICHUS Cpenabl), MNpU ONHCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT MCHOJIb3YEMbIX BEJIUYMH,
0003HaueHUsT W eAUHMIBl (U3MUYECKUX BEIWYHUH, HAXOIUThb (HOPMYJIBI,
CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH I'pavKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3UUECKUE SIBICHHUS U TMPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHHs] DHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHLIMIT  CYNEPHNO3UUUK CUJI, TPHUHIMI OTHOCUTEeNbHOCTH [anunes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJbCa, 3aKOHBI OTPAKEHUS U
NPEJIOMJICHHSI CBETA, 3aKOHBI COXPAaHEHHUS 3apsI0BOTO U MacCOBOI'O YHCEIl
OpU AJIEPHBIX pPEaKUUsX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIUCBIBATh €r0 MAaTEMaTHUYECKOE BBIPAKECHHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYHUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
IaroB ¢ OMopod Ha 2—3 HM3Y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHMH,
(u3nYeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pelaTh pacu€THbIE 3aauu (ONUpAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCTOJIb3YsI 3aKOHBI U (POPMYJIBL, CBA3BIBAIOIINE (PU3NUECKUE BEIUYUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3aJjaul 3alHMChIBaTh KPATKOE YCIOBUE, BBIABIAThH
HEIOCTAIOIKE WIN W30BITOUHbIE JJaHHBIE, BBIOUPATH 3aKOHBI U (DOPMYIIBI,
HEOOXOAMMBIE [UIsI pPELIEHHUs, MPOBOAMTH pacuy€Tbl U OLEHUBATh
PEAIMCTUYHOCTD MOJYYEHHOTO 3HaUeHUs (PU3NUECKON BEIMUUHBL;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PpELINTh IPH MOMOILU
(¢u3nyecKux METOJOB, HCIIOJIb3Ysl ONMCAHHUE HCCIIEIOBAHMS, BbBLICIATH
POBEPSEMOE MPEIIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IOPOBEJCHUS  MCCIECIOBAaHUA, JI€JaTh  BBIBOABL, HMHTEPIPETHUPOBATH
pe3yabTaThl HAOJIIOICHUI U OTIBITOB,;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
¢u3nyeckux CBOMCTB Tes (M3y4eHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEPruH, 3aBHCHUMOCTH TMepHoAa KojeOaHuN MpPYKUHHOTO
MasiTHUKA OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTMTYbl MaJbIX KOJEOAHUM, IPSIMOJIIMHEWHHOE PacIpOCTPaHEHUE CBETA,
pa3nokeHue Oeyoro CBeTa B CIEKTpP, U3YUYEHUE CBOWCTB M300pakKeHMs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHMsI NpeaMeTa B COOMparomen
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3JIYUYEHHS):
CaMOCTOSITEJIbHO  cOOMpaTh YCTAaHOBKY U3 HU30BITOYHOrO Habopa



000pyTI0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3YyIbTAThI, POPMYIHPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOIWMOCTH CEPHIO MPSIMBIX U3MEPEHUH, Ompeaensis
CpelHee 3HaueHHe Uu3MepseMOol BeNMYHUHBI ((POKYCHOE pPACCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEPEeHHUs
(u3MepuTenbHOro NMpudopa);

NPOBOJIUTh HCCIIENOBAaHUE 3aBHCUMOCTEH (U3NYECKUX BEIUYUH C
MCTIOJIH30BaHUEM MPSIMBIX H3MEPEHUH (3aBUCIMOCTH ITyTH OT BpEMEHH MPHU
PaBHOYCKOPEHHOM JIBIDKEHHWH ©0€3 HavalbHOW CKOPOCTH, TNepuoja
KOJIeOaHMI MaTeMaTHYeCKOTO MAasTHHKA OT JUIMHBI HHUTH, 3aBUCUMOCTH
yriia OTpaXEHHsI CBETa OT yIJia MaJeHUs W Yriia MpeloOMIICHUS OT yria
NaJieHus): T[JIAaHUPOBATh HCCIEIOBAHHME, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBATh pPE3yJbTaThl MOJYYECHHOW 3aBUCUMOCTHU
(GU3NYECKUX BEIMYMH B BHUJE TAaONHIl ¥ TPadUKOB, NENaTh BBIBOJABI IO
pe3yabTaTaM HCCIIeI0BaHUS;

NPOBOJIUTh KOCBEHHBIE W3MEPEHHUS (PUINYCCKUX BEIUYHMH (CpemHss
CKOpPOCTh U YCKOPEHHE TeJla IPH paBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE
CBOOOJHOTO TAaJeHUs, JKECTKOCTh MPYXHUHBI, KOIDPUIMEHT TpeHUs
CKOJIbKEHHMsSI, MEXaHW4yeckas paboTa M MOIIHOCTb, YacTOTa U MEPHUOJ
Kosie0aHWi MaTeMaTUYeCKOro W MPYKUHHOTO MAasTHUKOB, ONTHYECKas
CWia coOuWparolei JMH3bI, paJUOAKTHUBHBIA (OH): TMIIAHMPOBATH
U3MEpEeHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINIOJHATH
U3MEpEeHUs, cleyd NPeII0KEHHON WHCTPYKIMH, BBIYUCISTH 3HAUYCHUE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIYYCHHBIC PE3yIbTaThl C YIETOM 3aJaHHON
MIOrPEMIHOCTH U3MEPEHHH;

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00opaTOpHBIM
000py10BaHUEM;

pa3iauyaTh OCHOBHBIE TNPU3HAKM H3YYEHHBIX (U3UUYECKUX MOJIEICH:
MaTepuanbHas TOYKa, aOCOJMIOTHO TBEPAOE TEIO0, TOUYEYHBIH HCTOYHHMK
CBETa, JIy4, TOHKasl JIMH3a, IUIaHEeTapHast MOIEeb aTOMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO s1pa;

XapaKkTepu30BaTh MPUHLMIBI  JEUCTBUS HU3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha UX OMUcaHUs (B TOM YHCIE:
CHHUIOMETp, NATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, OINTHYECKHE CBETOBOJIBI,
CHEKTPOCKOM, JO03MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAaHUSA O
CBOMCTBaX (PU3MUECKUX SBICHUA M  HeoOXoaumble (U3NUECKUE
3aKOHOMEPHOCTH;



MCIIOJB30BaTh CXEMBbI U CXEeMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOUCTB, U3MEPUTENBHBIX MPUOOPOB ¥ TEXHOJIOTHYECKUX MPOIECCOB MPHU
pelieHny  y4eOHO--TIPaKTHYEeCKUX 3a7ad, ONTHYECKHE CXEeMBbl s
MOCTPOEHUS N300pAKEHU B IJIOCKOM 3€pKajie U COOMparouIel JIMH3E;
NPUBOANTh  TpPHUMEpPHl  (HaXOAWTH WHPOPMALMIO O  IpHUMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (U3NYECKUX 3HAHUN B TMOBCEIHEBHOMN
KU3HU 1151 oOecriedeHnss 0€30MacHOCTH MpU OOpalieHny ¢ mpudopaMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHS 3I0POBBS M COOIIOICHHSI HOPM
HKOJIOTHUECKOTO MOBEJICHHSI B OKpYKatolIeil cperne;

OCYIIECTBJIATh TOWUCK HHpOpMaMu (U3NIECKOTO COACPNKAHHS B
HuTepHeTe, caMOCTOSATENBHO (GOPMYIUPYS MMOMCKOBBIN 3aMpoC, HAXOIUTh
MYTH OTNpEAeNICHUs] JOCTOBEPHOCTH MOTyUYEeHHOW MH(OpMAaIUu Ha OCHOBE
UMEIOIINXCS 3HAHUH U TIOTIOJTHATEIBHBIX HICTOYHUKOB;

UCTIOJIh30BaTh MPH BHITIOJHEHUH YUEOHBIX 3aJlaHUN HAyYHO--TIOMYJISIPHYIO
nuTeparypy GU3NYECKOTo COEPIKaHUs, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetm MHTepHeT, BlajeTh TNpuUEMaMU KOHCIIEKTUPOBAHHS  TEKCTa,
npeobpa3zoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
MHQOpPMALM M3 HECKOJBKUX MCTOYHUKOB (HU3UYECKOTO COAEp KaHUs,
MyOJUYHO TPEACTABIATH Pe3yJIbTaThl IPOSKTHOM MIIN UCCIIE0BATENbCKOM
NeSTeIbHOCTH, TIPU OTOM TPaMOTHO  HCIIOJNB30BaTh  W3YYEHHBIN
HNOHSTHHHBIM anmapaT HW3y4aeMoro paszena (U3UKA U COMPOBOXKIATH
BBICTYIIJICHHE TMpE3CHTalMed ¢ y4eToM OCOOCHHOCTEH ayAuTOpuH
CBEPCTHHKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.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.edsoo.ru/7f416194

bubmuoreka [JOK

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlarieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MArHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3 14.5



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

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
OIIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomHoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexaunueckue KojieOaHus 7 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ 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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pactpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoetiite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 5 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



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