MUHHUCTEPCTBO IMPOCBEIEHUS POCCUNCKOM
®EJIEPALIUU

MunncrepcTBo o0paszoBanusa QOpeHOyprexkoit
obsiactu MyHuIIMIIAJIbHOE 00pa3oBaHHe

IMapabsikckuii paioHMAOY «HoBomycuHcKkast

COl»

PACCMOTPEHO YTBEP}KJIEHO
[Ienarornueckuii coBer / b JIHpe’ TOP LLIKOJIBI

/
npoTtokon Nel ot «29» 08 : \ e Al A CajAMOoB
2023 . 2%, of

A 113) 1€ N<_>1 15 ot «29» 08
PABOYAS ITPOI'PAMMA

(ID 2000406)

yueOHOro npeamera «®uznka»
0a30Bblii YPOBEHD

U1 oOydJaromuxcs 7-9 KinaccoB

C. HoBomycuno 2023



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO 0OIEro o0pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuétoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamMera «dusukar.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCA W OpraHU3alui0 HM3yYEHHUS
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBarOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rogam o0yuyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIe0BATEIBLHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3[JaHUU pabodeil mporpaMMbl 1o y4eOHOMY MpPeIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TIOCKOJBbKY (HU3MdYecKkne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadguei, BHOCHT BKJIaJ B €CTCCTBEHHOHAYYHYIO KapTUHY MM,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYCHHsI TOCTOBEPHBIX 3HAHUN O MHPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHUS B CTPYKTYpe OOIIETo
o0pa3oBaHus COCTOUT B (POPMUPOBAHUHM €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEIYIOUIMMU KOMIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OIICHHWBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemun wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpeca W CTPEMIICHHS OOYYaromIuxcsi K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHUS KakK pe3yjbTaTa HW3Y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBLHON JACATCIBHOCTH, CBSI3aHHOW C (DM3MKOM, IOJTOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpHOOpPETeHHEe 3HAHWW O JINCKPETHOM CTPOCHWUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

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

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIH30BaHUEM duznyecKux MOJIETICH, TBOPYCCKUX "
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

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

ocBoeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIend (HU3NIECKOTO COJEPIKAHMUS,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3UUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO 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 mporpamMmme no Qu3Mke nepedyeHb Ja00paTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Pa3zjnen 1. ®u3uka u eé posib B MO3HAHUN OKPY:KAIOIIEro Mupa.

®usuka — Hayka o Ipupozne. SBneHus npupoibl. PU3NYECKUE SABIICHUSA:
MEXaHWYECKHUE, TEIVIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

Oduznyeckue BenuuuHbl. M3MmepeHue @uinueckux BeauyuH. Duznueckue
npubopsl. [lorpemuocts u3mepennit. MexxayHapoaHasi cuctTemMa eIMHHII.

Kak ¢usuka u JApyrve ecTecTBEHHble HAyKd H3y4YalOT MPUPOAY.
EcTecTBeHHO-HAY4YHBI METOJl TMO3HAHMS: HAOIIOJAEHUE, MOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro siBieHus. Onucanue GU3NYecKuX SIBICHUN ¢ TOMOLIBI0 MOJICIIEH.

Jemoncmpayuu.

1. MexaHHWuYecKue, TEIUIOBbIE, JJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSI.
2. ®usnueckre TpuOOPHI U Mpoleaypa NPSIMbIX U3MEPEHUM aHAJIIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomout u onvimot.
1. OmpeneneHue EHBI IeJICHUS MIKAIbl U3BMEPUTENHHOTO MPUOopa.
2. M3MepeHue paccTosiHUM.
3. U3mepenue 00bE€Ma KUIKOCTU U TBEPOTO Tea.
4. OmpeneneHue pa3MepoB MAJIbIX TEJL.
5. M3mepeHne Ttemmeparypbl MpU HOMOLIM KUAKOCTHOTO TEPMOMETpa U
JNaTYMKa TEMIEPaTypPHI.

6. lIpoBemenue uccinenoBaHus IO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OoJblle, YeM OOoJblle BhICOTA
IycKa.

Pa3nen 2. [lepBoHayainbHbIe CBeeHHs 0 CTPOEHUH BelllecTBA.

Crpoenue BemecTBa: aTroMbl W MOJEKYJIbl, HX pasMmepsl. OnbIThI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIICCTBA.

JIBmkeHue dactul BemecTBa. CBA3b CKOPOCTH JABM)KEHHS YAaCTHUI[ C
Temmeparypoil. bpoyHoBckoe aBmxenue, nuddysus. BzammoneiicTBue uacTuil
BEILIECTBA: IPUTSKEHHUE U OTTAJIKMBAaHHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ia30B, KMIKOCTEM W TBEPIBIX
(kpucTaIIMYEeCKuX) Tesl. B3anMoCBsA3bp MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHpIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOIO JIBUXKEHUSI.



2. Habmonenue nuddysun.
3. HaGOmionenue ~ siBIeHU,  OOBSACHSIOUIUXCS  TMPUTHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIIECTBA.

Jlabopamophuie padomout u onvimot.

1. OneHka JuaMeTpa aTroMa METOJAOM psIoB (C  HCIOJIb30BaHHEM

dotorpaduii).
2. OnbITHI IO HAOJIIOJEHUIO TETJIOBOT'O PACIIUPEHHUSI Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSIKCHHUS.
Pa3nen 3. /IBu:keHMe U B3auMojieilicTBHeE TeJl.
Mexannueckoe JBM)KEHHE. PaBHOMEpHOE W HEpPaBHOMEpPHOE JIBHUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBIKEHHH. Pacuér myTtu u
BPEMEHH JIBHXKCHUS.
SBnenve wHepuuu. 3aKOH HUHEpHUH. B3auMmojelcTBHe Tell Kak TMpUYWHA
U3MEHEHHUS CKOPOCTH JIBHKEHHUs Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTtHOCTh BemiecTBa. CBSI3b IUIOTHOCTHM C KOJMYECTBOM MOJIEKYJ B €IWHHUIIE
o0béMa BelecTna.
Cuta Kak XapakTepucThka B3aumojeicTBus Ten. Cuna ynpyroctd U 3aKoH
I'yka. M3mepenne cuiibl C MOMOIIBIO AMHAMOMETpa. SIBJICHHE TATOTEHUS U CUJIa
TskecTd. Cujia TSKECTH Ha Apyrux miuaHerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHoxeilcTBytomas cui. Cuiia TpeHUsl.
TpeHue CKOIbXKEHNs U TPeHHE MOKOos. TpeHue B MpUpoie U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MeXaHUYECKOTO JBUKEHUS Tea.
2. M3MepeHne CKOpOCTH MPSIMOIIMHEUHOTO JIBU>KEHHS.
3. HabGmronenwue siBieHHs] HHEPIIUU.
4. HabGnroneHve U3MEHEHHS CKOPOCTH TP B3aUMOCHCTBUH TEJL.
5. CpaBHeHHME Macc MO B3aUMOJEHCTBHIO TEN.
6. Clio)eHME CUJI, HalPaBJIEHHBIX 110 OJHOMN MPAMOIA.
Jlabopamophuie pabomot u onvimeot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO ABHKEHHS (IIapUKa B KUIKOCTH,
MOJIEITH AJIEKTPUUECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpeneneHne cpeqHEd CKOPOCTH CKOJIbKEHUs OpycKa WM IIapuKa Mo
HAKJIOHHOM IJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, IEMOHCTPUPYIOIIHE 3aBUCUMOCTb pACTsKEHUS (JIepopMariimn)
NPY>KUHBI OT MPHUIIOKEHHON CUJTBI.

5. OnbIThl, I€MOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJILKEHUSI OT
Beca Tella U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBiieHue TBEPABIX TeJl, ;KUAKOCTENH M ra3oB.



Hanenune. CriocoObl yMEHBILIECHUS U yBEIUYECHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJi€HUs raza oTr oObéMa, TeMmmepaTyphl. Ilepenaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU W razamu. 3akoH Ilackans. IIneBmatnueckue
MaluHbl. 3aBUCUMOCTb JABJIEHUS >KMJIKOCTH OT TJIyOMHBI. ['MapocraTmyeckuid
napanokc. Coobuiaroniuecs cocyabl. [ nipaBirueckue MEXaHU3MBI.

Atmocdepa 3emnu u atMocepHoe nasieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aymHON oOonouku 3emuu. OmnbiT Toppuyennmu. U3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJI€HUsI OT BBICOTHI HaJl YPOBHEM MODPSI.
[TpuGops! 17151 U13MEpeHust aTMOCHEPHOTO JIABICHUS.

JlelicTBHE )KMIKOCTH M ra3a Ha MOTpyKEHHOE B HUX TeJ0. BrITanknBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYyPBI.

Ilepenaya naBneHUs: KUAKOCTHIO U FA30M.

CooOmatoruecs cocy/bl.

I'mppasnnueckuii mpecc.

[IposiBnenue nelicTBUsE aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTD BBITATKHUBAIOMICH CUIIBI OT 00bEMa MOrpyKEHHONU YacTH

o Uk W e

TCJIa U IINIOTHOCTH KHUIAKOCTH.

PaBenctBO BI)ITaJIKI/IBaI'OHleﬁ CUJIBI BECY BBITECHEHHOM KHUIKOCTH.
VYcioBue njaBaHus TEJl: MJIaBaHHUE WM IMMOTPY>KCHUC TCJI B 3aBUCUMOCTH
OT COOTHOILICHMS INIOTHOCTEH Tella U KNIKOCTH.

~

Jlabopamopnuie padbomout u onvimeot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJAE OT 00bEMa MOTPYyKEHHOH B
AKUJKOCTh YaCTHU TEJa.

2. OmpeneneHue  BBITAJIKUBAIONIEH  CHJIBI, JCWUCTBYIOIIEHM Ha  TeJo,
MOTPYKEHHOE B KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKWBAIOIIEH CHIIbI, ICHCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOMICH CHIIBI,
NEUCTBYIOIIEN Ha Telo B KUAKOCTH, OT OO0BEMA MOTrPYKEHHOW B
YKUJIKOCTh YaCTH TeJla U OT IUIOTHOCTH KUJKOCTH.

5. KoHCTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKHM U
OIPEAEIIEHUE €€ TPYy30HOABbEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. DHEPIHS.

Mexanndeckasi pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbryara. [I[puMeHeHue npaBuiia paBHOBECHsI phluara K OJIOKY.



«3onoroe mpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTtsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHernueckas MW NOTEHUMAIbHAs OJHEPIUS.
IIpeBpamenne 0OTHOrO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOW. 3aKOH COXPaHEHUS
DHEPIUHU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl POCTBIX MEXAHU3MOB.

Jlabopamopnuie padomout u onvimut.

1. Ompenenenue paOOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBMKEHUU Tela

110 TOPU30HTAJIBHON NTOBEPXHOCTH.

2. Hccnenosanue ycioBUM paBHOBECHS pblyara.

3. N3mepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAaHEHUsI MEXaHUYECKOW SHEPTUMU.

8 KUIIACC

Pa3nen 6. TenJioBble siBJIeHUs.

OCHOBHBIE TIOJIOXKEHUS MOJICKYJISAPHO--KUHETUYECKON TEOPUU CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB W MOJIeKyJd. OTBIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUUECKOU TEOPUH.

Mopaenun TBEPAOro, JKHAKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObSICHEHNE CBOIMCTB Ia30B, KUIKOCTEH U
TBEPBIX TEJ HAa OCHOBE IMOJOXEHUM MOJEKYJIIPHO--KHHETUYECKON TEOPHH.
CmaunBaHue U KanWUISIPHBIE siBJICHUA. TEIIoBoe pacliipeHue U cokaTue.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBHXKEHUS
gactull. BHyTpenHsss sHeprus. CrocoObl HW3MEHEHHS BHYTPEHHEH DJHEPIUH:
TeIIonepeaya u COBEPIIICHUE paboTHL. Buas TETUIONEePEIayuH:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTyYEHHUE.

KomnyectBO TemnoTel. YaenpHas TEIIOEMKOCTH BEIIECTBA. 1€IIOOOMEH U
TEIJIOBOE pAaBHOBECHE. YpaBHEHUE TerwioBoro OanaHca. IlnaBinenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECCTB. YJI€JIbHAs TEIUIOTA IUIABJICHMUS.
[TapoobpazoBanne u konaeHcamus. Mcnapenwe. Kumenue. VYiaenbHas TemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KHUIICHHS OT aTMOC(EpHOro
JABJICHUSL.

BnaxHocTb Bo3myxa.

DHeprus TOIUIUBA. Y IeJbHas TEIJIOTa CrOPaHMUSL.

[Tpuamuner pabotel TeroBbix asurateneit KIIJ[ TemmoBoro purarens.
TernoBbie IBUTATENIH U 3aIUTA OKPYKAIOMIEH CPEIBbI.

3aKOH COXpaHEHUS U MPEBPALICHHS SHEPTUH B TEIJIOBBIX IPOLECCAX.

Jemoncmpayuu.

1. HaOnronenunie OpOyHOBCKOIO JIBUXKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmronenue siBjeHUi cMauuBaHUs U KaUJUISIPHBIX SBICHUMH.
HaGmtonenue TemioBoro paciuimpeHust Tell.

N3meneHnne naBieHus rasa npu U3MEHEHUU O00BbEMA U HArPEBaHUM WU
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMIepaTyphl.

Bunael Teruionepenaum.

OxnaxxaeHne npu COBEPILICHUU PaOOTHI.

HarpeBanue npu coBepiiieHun padOThl BHEIITHUMHU CUJIAMH.
CpaBHeHME TEMIIOEMKOCTEN pa3IUYHbIX BEIIECTB.
Habaronenne KureHus.

HaGmroeHre moctossHCTBA TEMIIEPATYPhI MPU TIIABJICHUH.
Mojenu TenJoOBBIX ABUTATEICH.

Jlabopamopnuie padomout u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI 10 OOHAPYKEHHIO JEHCTBHS CUJI MOJICKYJISIPHOTO MPUTSHKCHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB ITIOBAPEHHOM COJIM UJIU caxapa.
OnbITEl TI0 HAOJIOJICHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OrnpeneneHue AaBaeHUs BO3yXa B OaJJIOHE IIMPHUIIA.

OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT €T0
00bEMa U HarpeBaHUs WIN OXJIAXKICHUS.

[TpoBepka runoTe3sl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne wu3MEHEHHS BHYTPEHHEH OSHEpPruu Teina B pe3yJbTare
TeIIoTIepe1auu ¥ pabOThl BHEIITHUX CHIL.

HccnenoBanue sSBIEHUS TETUIOOOMEHA MPU CMEIIMBAHWU XOJIOAHON M
ropsiueii BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOTO  BOJOW  MpHU
TEIJI000MEHE C HarpeThIM METAIUTMYSCKUM IIHJIMHIPOM.

Ornpenenenue yaeabHON TETNIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHus.

OrnpenenieHue OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa.

Onpenenenue yaeabHON TETUIOTHI TIJIABJIICHUS JIbJA.

Pa3znen 7. DiekTpruecKkre U MATHUTHBIE SIBJICHUS.

Onektpuzauust Tel. J[Ba poaa sneKkTpuueckux 3apsaoB. BzaumopeicTBue
3apspkeHHBIX  Ten. 3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TET OT BEJIMYMHBI 3aPSI0B U PACCTOSIHUS MEXKTY TEJIaMu ).

Onekrpuueckoe mnose. Hanpsx€HHOCTh anexkrpudeckoro noiig. [IpuHnun
CYNEepHO3ULUHU EKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YpPOBHE).



Hocurenu snektpuyeckux 3apsigoB. DIEMEHTAPHBINA SJICKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBONHMKM W  AWDNEKTPUKHA. 3aKOH  COXpPAaHEHUA
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAaHUS AJIEKTPUYECKOrO TOKa.
Nctounuku mnocTtossHHOro ToKa. JIeHCTBUSI SJIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMUYECKOE, MarHUTHOE). DJIIEKTPUUYECKUM TOK B KUJIKOCTAX U raszax.

Onektpuueckass uenb. Cwia  Toka.  DIEKTPUYECKOE  HANPSHKCHHE.
ConpoTtuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTHUBIEHUE BellecTBAa. 3akoH Oma
s ydactka uenu. [locnegoBaTenpHOE MW MAPAIUIENBHOE  COEAMHEHHE
POBOJHUKOB.

PaGora u MoOHIHOCTH 3JeKTpUYeckoro Toka. 3akoH Jlxoyns—Jlenma.
DneKkTpuuecKue ey U MOTpeOUTeNn dIeKTpUuIeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHBIE ~ MarHuThl.  B3auMoJeMCTBHE  MOCTOSIHHBIX ~ MArHUTOB.
MaruauTtHoe nosie. MarHuTHoe nojie 3eMJIM U €ro 3HAaYEHUE NI )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarnuTtHoe T1oJie  3JEKTpUYECKOoro Toka. IlpumeHenue
3JIEKTPOMAarHuTOB B TeXHUKE. J[eCTBUE MAarHUTHOIO TIOJIsI HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENIb MOCTOSTHHOTO ToKa. Mcmosib30BaHWE BIEKTPOJABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SBneHue 3aeKkTpoMariuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. Cnioco0b1 MOJIyYEHHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa posia 3IEKTPUUYECKUX 3apsAJI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEN.
Y CTpONCTBO U AEHUCTBUE IIEKTPOCKOIA.
DneKTpocTaTuyecKasl MHIYKIIHS.
3aKOH COXpaHEHHUS SJIEKTPUUECKUX 3aPsI/IOB.
[IpOBOHHMKH U TUDIIEKTPUKHU.
MoaenupoBaHue CHJIOBBIX JUHUH JIEKTPUUECKOTO TOJIS.
HcTouHrKHn NOCTOSTHHOTO TOKA.
JIelcTBUA 3IIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUMN TOK B JKUIAKOCTH.

. I'a30Bb11 pa3psn.

. I3MepeHue CUITbl TOKa aMIIEPMETPOM.
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. I3mepenune 3eKTpuYecKoro HapsiKEHUs: BOJIbTMETPOM.
. PeocTat u MarazuH conpoTHBIICHHM.
. BzanmoencTBre MOCTOIHHEBIX MATHUTOB.

[ O Y
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. MOI[GJ'H/IpOBaHI/Ie HCBO3MOXHOCTHU pa3aCJICHUA I10JIIOCOB MaruuTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHre MarHUTHBIX MOJIEU TOCTOSIHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTtHoe noJjie ToOKa. DNEKTPOMAarHuT.

JlercTBME MAarHUTHOTO IOJIS HA IIPOBOJIHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABIEHUS 3JIEKTPOMArHUTHOM HHAYKIMH.

Omnerter @apanes.

3aBUCUMOCTh HAIpaBJICHUSI HWHAYKUMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBCHMS.

DIIEKTPOreHEepaToOp NOCTOSHHOTO TOKA.

Jlabopamopnuie padomout u onvimut.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONCHUIO JJICKTPU3AIUMK  Tel WHAYKIMEH U TpHu
CONIPUKOCHOBEHUH.

UccnenoBanne nE€MCTBUS DJIEKTPUYECKOrO TMOJISI HA TMPOBOJHUKH H
JADIICKTPUKHU.

Co6opka u npoBepka pabOThI IIECKTPUUECKOM 1ENH MTOCTOSTHHOTO TOKA.
N3Mmepenue u peryinupoBaHUe CUIIbI TOKA.

N3Mepenue u peryiupoBaHre HAPSKECHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, UIYIIETO YE€PE3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS TMPOBOJAHUKA OT €ro [JIWHBI, IUIOLIAAN IONEPEYHOr0
CEUYEHUs U MaTepuala.

[IpoBepka mnpaBWiIa CIOXKEHUS HANPSHKCHUA TPU IOCIECIOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [Js CWIbl TOKa MNPU MNapaJyIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AMEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.
Onpenenenne MOIIHOCTH AJIEKTPUYECKOrO TOKa, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KIIJ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBUSA OCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO MOJII IOCTOSHHBIX ~ MAarHUTOB IIPU  HX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neiCTBUS 3JEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBl  B3aUMOJEUCTBHUSA
KaTyIlIKA ¢ TOKOM M Mar"Hura OT CWJIbBl TOKAa M HAaIpPABJICHUS TOKa B
KaTyILKe.

18. MI3yueHue neicTBUA MArHUTHOIO T10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3yueHnue paboThl 31€KTPOIBUTaTENsl.

20. M3mepenne KII/] anexTpoaBUraTeIbHOM YCTaHOBKHU.

21. OOBITBlL MO HMCCIEAOBAHUIO SIBJIEHUSA DJIEKTPOMArHUTHONM WHIAYKUWH:
UCCIIEIOBAHME H3MEHEHUN 3HAYEHHsT U HAIpPaBICHUS HHIYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckne siBJIeHUsI.

Mexannueckoe JaBWKeHHME. MarepuanbHas Touka. (Cucrema otTcuéra.
OTHOCHUTEIBLHOCTh MEXaHMYECKOTO JBMXKEHUsS. PaBHOMEpHOE MPSIMOIMHEUHOE
nBrkeHrue. HepaBHoMepHOe npsiMoiiMHEiHOe ABWKeHue. CpellHsIsi 1 MTHOBEHHAasI
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKECHUHU.

VYckopenue. PaBHOyckopeHHoe mpsimosinHelHoe nBrkeHue. (CBoOoHOE
najgenue. OnbiTel ["anunes.

PaBHOMepHOE ABMKEHHE MO OKpyxHOcTH. Ilepmoa u vacrora oOparieHus.
JIuneliHas 1 yrioBasi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

[Tepsoiii 3akoH HetotoHa. Bropoii 3akoH Hetotona. Tpetuii 3akon HeroToHa.
[TpuHUIMD CyTIEpIIO3UIIUU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MTOKOs, IPYTUe BUABI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHUE CBOOOIHOTO
nafgeHud. JlBmxenue tuiaHeT BOkpyr ComHua. IlepBas xocMuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue martepuanbHOW TOUkH. AOcCoNOTHO TBEpIOe Teno. PaBHOBecue
TBEPZIOTO TEJA C 3aKPEIUIEHHOM OChIO BpalleHuss. MomeHT cuiibl. LIeHTp TsKecTH.

Nmnynee Tena. M3mMenenue mMmmysnbca. UMmynabe cuibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTuBHOE IBMKEHHUE.

Mexanndeckasi pabora W MOIIHOCTh. PaboTa Cui TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu M pabothl. [loTeHIManbHas SHEPTUS Teja, MOAHITOrO HaJ
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEPrus CxKaTou npykuHbl. Knnetnueckas
sHeprusi. Teopema 0O KMHETUYECKOW SHEPruU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenne MexaHUYECKOTrO JIBHXKEHUS T€la OTHOCUTEIBLHO Pa3HbIX Tell

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

CpaBHeHME TTyTEW U TPACKTOPHI IBUKEHUS OJIHOTO M TOTO XK€ Teya
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

HN3mepenne CKOpOCTH U YCKOPEHUS NPAMOJIMHEUHOTO JBUKEHHUS.
HccnenoBanue nmpu3HakoB PaBHOYCKOPEHHOTO JIBUYKECHUS.

HaGmtonenue nBrxeHus Telia o OKPY>KHOCTH.

HaGmonenne MmexaHu4ecKkux SiBICHUM, TPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PpPaBHOMEPHOM U  YCKOPEHHOM JIBUKECHUU
OTHOCUTENBHO KaOMHETa PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MAcChl Tejla M JCHCTBYIOUIEH Ha HEro
CUJIBI.

HaGmtonenne paBeHCTBa CHUIT TIPU B3aUMOACHCTBUU TE.

HN3meHenue Beca Tea npu yCKOPEHHOM JABUKECHUU.

[lepenaua umirysibca npu B3aUMOJICMCTBUU TEI.

[IpeobpazoBaHus SHEPTUU NPU B3aUMOICHCTBUU TEI.

CoxpaHeHue UMNyJibca MPU HEYNIPYTroM B3aUMOJACHCTBUMU.

CoxpaHeHne UMITYJIbCa MPU a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBUMU.
HaGmonenne peakTHBHOTO IBUKEHUS.

CoxpaHeHrne MeXaHU4eCKOM YHEPTruu Mpy CBOOOHOM IMaICHUH.
CoxpaHeHue MEXaHUYECKON SHEPTUU MPU ABUKEHUU TeJla MO IEUCTBUEM
P YKUHBI.

Jlabopamopnuie padbomout u onvimeot.

1.

KoncTtpyupoBanue Tpakra Jjisi pa3roHa W JajJbHEUIEro paBHOMEPHOIO
JIBIDKCHUSI IIIAPUKA UITH TEJICKKH.

OmpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM JBHXKCHHS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

OrnpenenieHne YCKOPEHHS Tejla MPU PaBHOYCKOPEHHOM JIBFDKCHHH 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPECHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka TrHUIIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JBIJKCHHH 0€3
HAaYaJIbHOM CKOPOCTH ITYTH OTHOCSTCS KakK psAJ HEUYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHNE TIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT  CHUIBI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenencane kodphUIMEHTA TPSHHUS CKOIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenencaue pabOTHI CHJIBI TPEHUS NMPU PABHOMEPHOM JIBIDKCHHUHU Teia
10 TOPU3OHTAJIBHON ITOBEPXHOCTH.



10. OnpesesieHne  pabOTBl  CUJIBI  YIIPYTOCTH MpU  NOABEME Tpy3a ¢
MCITIOJIb30BAaHUEM HEIMOJBHKHOIO U MOABUXKHOTO OJIOKOB.

11. I3ydeHnue 3aK0Ha COXpaHEHUsI SHEPTUU.

Pa3nen 9. Mexanuveckne Koje0aHUS M BOJHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHMI: TTepro,
4acToTa, aMIUINTya. MarteMaTudeckuil U NpyKUHHBIM MasTHUKU. IIpeBpaiienue
SHEPrUU MPH KOJIeOATEIHHOM JBUKEHUU.

3aryxatomue — koneOaHus.  BpiHyxaeHHble — koneOanusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoWcTBa MeEXaHWYECKUX BOJH. lIpogonbHeie U
NOMNEPEYHbIE BOJIHBL. JlnMHA BOJHBI M CKOPOCTh €€ paclnpOCTpPaHEHUS.
MexaHn4yecKue BOJIHBI B TBEPAOM TEINIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMKkocTh 3Byka U BbicoTa ToHa. OTpakenue 3Byka. MHPpa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue konebaHuil Ten moja ACHCTBUEM CHIIBI TSXKECTU M CHJIBI
YIPYTOCTH.

HaGmonenne konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HaGmronenue BoIHY X ICHHBIX KOJI€OaHUI U pe30HAHCA.
PacripocTpanenne npo0JIbHBIX U ITOIIEPEYHBIX BOJIH (HA MOJIEIIN).
Habmronenune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AxycTuyeckuii pe30HaHC.
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Jlabopamopnuie padbomot u onvimeot.
1. OmpeneneHue 4YacTOThl M TepHoja KojeOaHWil MaTeMaTHU4ecKOro
MasiTHUKA.
2. Ompezenenne 4aCTOThI U MEPHOJIa KOiIeOaHHH NMPYKUHHOTO MasSTHHUKA.
3. HccnenoBanue 3aBUCHMOCTH Meproaa KojieOaHUM MOJBEHICHHOTO K HUTH
rpy3a OT IJUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEPHOJIa KOJICOaHUI MPYKUHHOTO MasTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TIEpPHOJa KoJeOaHUMN Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  Ilepuojia  KoJjieOaHui
NPY>KUHHOTO MasATHHKA OT MaccChl rpy3a U )KECTKOCTU MPYKUHBI.
7. V3MepeHne ycKOpeHUs: CBOOOIHOTO MaeHUsI.
Pa3nen 10. DjeKTpoMarHuTHOE MoJie M 3JIeKTPOMATHUTHBIE BOJTHBI.
DONEeKTPOMArHUTHOE  ToJie.  DJIEKTpOMarHuTHble  BoJIHBL.  (CBOWMCTBa
aneKkTpoMarHuTHeIX BoJdH. Illkana siekTpoMarHUTHBIX BOJH. Fcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3HU.



OneKTpOMarHuTHasi npuponaa ceera. CKOpocTh cBeTa. BosHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JICKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomout u onvimot.

1. 3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOHIIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIE AIBJICHUSA.
JlyueBas MOJIC/b CBeETA. HUcTounuku CBETAa. [IpssmonunerHoe

pacnpoctpanenue ceta. 3atMeHusi Connna u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBeTta. 3akoH TmpenomyeHHs cBeta. lloliHOe BHYyTpeHHEE
OTpakeHHue cBeTa. VIcronap30BaHWE TOJHOTO BHYTPEHHETO OTPaXXCHUS B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xona osayueir B JsumH3e. Onrudeckas cucrema (¢oToamnmapara,
MUKPOCKOINA M Tejieckoma. ['7a3 Kak onTuyeckas cucteMa. bian3opykocTh u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. OmnbiTel Hpiorona. CroxxeHue
CIIEKTPaJIbHBIX IBETOB. J[Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMOMHEWHOE PacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue nzoOpakeHUH B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.

OnTuueckui CBETOBO/I.

Xon mydelt B coOuparoiiei JMH3e.

XoJ JIydeu B pacCEHUBaIOIIEH JMH3E.

[Tony4yenue n3o0paxeHU ¢ MOMOIIBIO JIMH3.
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[TpunHn neiictBus GoToamnmapara, MUKPOCKOIIA W TEJIECKOIA.

10. Mopens rinasa.

11. Paznoxxenue 6emoro cBera B CIEKTp.

12. [lomy4yenne 6enoro cBeTa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimeot.

1. HMccnenoBanue 3aBUCHMOCTH yTrila OTPAXKEHHUSI CBETOBOrO Jiyda OT yrja
NaJCHUs.

2. M3ydeHue xapakTEepUCTUK U300paKeHUS TPEMETa B INIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCMMOCTH yIjla IMPEJIOMIICHUSI CBETOBOTO Jiy4a OT yTJia

MaJICHUs Ha TPAHUIIE «BO31YX—CTEKIIO».



4. TlonyuyeHue n300pa’keHUN ¢ TOMOLIBIO COOMPAIOILIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pacCTOSHUS U ONTHUYECKON CUIIBI COOMparoIeit
JUH3BL.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnBITBl MO BOCHPUSITUIO LIBETA MPEIMETOB MPHU UX HAOIIOJCHUHU Yepe3
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIe sIBJIEHUS.

Omneitel Pesepdopaa u mnanerapHas monens aroma. Monens atroma bopa.
Ucnyckanue u nornonieHre ceeta atomoMm. KBaHThl. JIuHeiuaTbie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- U ramma-uzinydenus. CTpoeHHe aTOMHOTO
sapa. HykimonHas wMozgens aTtomMHOro siapa. M3otombl.  PagmoakTuBHBIC
npeBpainieHus. [lepuos monypacmnaaa aTOMHBIX SIIEP.

AnepHbie peakiuu. 3aKOHbI COXpPaHEHUS 3apsSI0BOTO U MAaCCOBOTO YHCEN.
DOHeprusi CBsI3M aTOMHBIX sjuep. CBsA3b Macchl M dHEpruu. Peakiuu cuHTE3a |
nenenus anep. icrounuku 3Hepruu CosiHIa U 3BE3/I.

Anepnas sHepreruka. JIeHCTBUS pagUOAKTUBHBIX HW3JIYYCHUW HA IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHUS.

2. CrekTpsl pa3auyHbIX ra30B.

3. Cnextp Bojmopoaa.

4. HaOmonenue TpekoB B kamepe Bunbcona.

5. PabGora cuéTunka HOHU3UPYIOUTUX U3ITYUCHUH.

6. Peructpanus nznydeHus: NpUPOIHBIX MUHEPATIOB U MPOLYKTOB.

Jlabopamopnuie padbomout u onvimeot.

1. HaGnroneHue CIIOMIHBIX M TUHEHYATHIX CIIEKTPOB U3IIYUCHHUS.

2. HccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUU YACTULBI 10 TOPMOZHOMY

nyTH (1o potorpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 AN MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIOIITNI MOXYITh IPEAHAZHAYCH /I CHCTeMAaTHU3aIuu
U 0000meHus TPEAMETHOTO  COACpKaHWA W  OMbITa  JICITEIHbHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca M3HKH, a TAaKXKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHY 1O (Qu3uke it OO0yJarommxcs,
BBIOPABIIINX 3TOT YUYEOHBIN MpEMET.

[Ipu U3ydyeHHU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JIESITETPHOCTH, HA OCHOBE KOTOPHIX 00ECIIEUNUBACTCS TOCTH)KCHHE TPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  OOyueHus, QopMHupyercs
€CTECTBEHHOHAY4YHAasl IPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCJEIO0OBaHUs



SBJICHUN NPUPOJLI U TEXHUKH, OBJAJCHUEC YMEHUSIMHU OOBACHITH (U3UUYECKUE
SIBJICHUS, NPUMEHAS IIOJIYYCHHBIC 3HAHMSA, pellarbh 3adadyd, B TOM YHUCIIE
KaYECTBECHHBIC U YKCIIEPUMEHTAJIbHBIE.
[IpyHUIMNIHANBHO NEATEIBHOCTHBIM XapaKTep JaHHOI'O paslelia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOy4YarolIuMecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
[peIaraeTes:
HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pPACMO3HABaTh M HAYYHO OOBICHATH
dbu3nUecKue SIBJICHUS B OKPYIKAOIIECH NpUPO/Ie U MOBCEIHEBHOM KU3HU,
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBICHUH, B TOM
YUCJIE U1 IPOBEPKU TUIIOTE3 U MOJTYUYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIE OCHOBBI HauOOJee BaKHBIX JOCTIKCHHU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, TPAKTUUECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUs BCEX U3BECTHBIX BUJIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM Ha ypoBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HAIPABICHO

Ha JIOCTW)KEHUE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe usydenus pu3nKu Ha ypOBHE OCHOBHOI'O 00IIer0 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) maTpHOTHYECKOT0 BOCITUTAHUSI:

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOM
bu3nYecKol HayKH,

— [IEHHOCTHOE OTHOIIICHUE K IOCTUKEHUAM POCCUMCKUX YUEHBIX--(U3UKOB;

2) rpaskKAaHCKOr0 W JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

— TOTOBHOCTb K aKTUBHOMY YUYaCTHUIO B OOCYXKJICHHHU OOIIECTBEHHO 3HAYMMBIX
U OTHUYECKUX TPoOJeM, CBSI3aHHBIX C MPAKTUUYECKUM TPUMCHECHHEM
JOCTH)KCHUHN (DU3UKH;

— OCO3HAHHME BAXHOCTU MOPAJIbHO--3TUYECKUX TMPUHIUMOB B JEATCIHLHOCTHU
YYEHOT0;

3) 3cTeTHYeCKOro BOCIIUTAHUS

— BOCIIPUSITUE ICTETHMUYECKUX KadyeCTB (PU3NYECKON HAyKu: €€ rapMOHUYHOTO
IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHUE NEHHOCTH (U3NYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTMI, BaXKHEUIIIEH COCTABJISAIONICH
KYJbTYpBIL;

— pa3BUTHE HAy4YHOU JIOOO3HATEIHHOCTH, WHTEpPEca K HCCIEI0BATEIBCKON
NEATEIbHOCTH;

5)  dopmupoBaHus  KYJbTYPbl  30POBbSI W  3MOIHOHAJIBLHOIO
0J1aronoJy4us:

— OCO3HAaHHME LIEHHOCTH 0e30macHOro obpas3a JKU3HM B COBPEMEHHOM
TE€XHOJIOTUYECKOM MHPE, BaXXHOCTH TMpaBuil O€30MacCHOTO IMOBEJICHHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHHUEM B
JOMAITHUX YCITOBUAX;

— chopmupoBaHHOCTh HaBbIKa pedieKCuU, TpPHU3HAHUE CBOEro IpaBa Ha
OIMMOKY ¥ TAKOTO K€ MpaBa y IPyroro 4e0BeKa;

6) TPy10BOr0 BOCIIMTAHMSA:

— AaKTUBHOE Yy4YacTHE B PEUICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, Topojia, Kpas) TEXHOJOTMYeCKOUW U



COIIMAJIbHOM HAIpPaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE M (DU3NUYECKUX
3HAHUM,

e — MHTEpPEC K MPAKTHUECKOMY H3Y4YEeHUIO npodeccuit, CBsI3aHHBIX C QU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCIIUTAHMS:

e — OpHEHTalUs Ha NMpUMEHEHHE (U3NYECKUX 3HAHUU JUIS PEIICHHUS 3a1ad B
obslacTi OKpy’Xaroled cpeapl, IUIAHUPOBAHUS TIOCTYNKOB U OILICHKH UX
BO3MOXHBIX MTOCIEACTBUMI JJIs1 OKPYIKAIOLIEH CPEebI;

e — OCO3HaHHE IJI00AJLHOIO XapaKTepa AKOJOTHMYECKUX MPOOJIeM U MyTeu ux
pelIeHus;

e 8) aganTanmuM K W3MEHSIIOIIMMCSl YCJOBHSIM CONMAJILHOW M NMPHPOTHOWM
cpeabl:

e — TOTPeOHOCTH BO B3aUMOJICUCTBUU MPHU BBHINIOJIHEHUU WCCICIOBAHUN W
MPOEKTOB (U3MYECKONW HAIMPaBICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTHuX,

e — TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPe3 MPAKTUUYECKYIO
NESTEIbHOCTD;

e — MOTPeOHOCTh B (GOPMUPOBAHNUHY HOBBIX 3HAHUM, B TOM YKCJIE (POPMYITUPOBATH
U7, TIOHSTHS, TUIIOTE3bI O (PU3NUECKUX 00BEKTAX U SABJICHUSX;

e — OCO3HaHHE JEPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JaCTH
[1)76370 478

e — IUIAHUPOBAHHUE CBOErO PAa3BUTHS B TMPUOOPETEHUU HOBBIX (UBHUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3AaUMOCBSI3H MPUPOJIbI, OOIIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCTOJIb30BaHUEM (U3MUECKUX 3HAHUM;

e — OIEHKA CBOMX JCHUCTBHUM C YYETOM BIMSIHUS Ha OKPYXKAIOIIYIO CpEmy,
BO3MOKHBIX TJI00AJTBHBIX MTOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynabraTe ocBoeHHsS TporpaMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE JEHCTBUS,
KOMMYHUKAaTHUBHbIE  yYHUBEpPCAJbHbIE  y4eOHbIE  JEWUCTBUS, PErYJSTUBHBIC
YHUBEpCATbHBIC YUCOHBIE TICHCTBUS.

ITo3HaBaTe/IbHBIE YHHBEPCAJbHBIC YUeOHbIe AeiiCTBHS

Ba3oBble Jornueckue a1ecTBUA:



BBISIBISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKK OOBEKTOB
(s1BIEHUI);

YCTaHABJIMBATh CYLIECTBEHHBIN MpPU3HAK KJIaCCU(PUKALMU, OCHOBAHUS IS
000011I€HHs U CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUMS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOIEHUSAX, OTHOCAUIUXCS K (PU3HUUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYUHHO--CJIEICTBEHHBIE CBA3M NPHU HM3YyYEHUU (PU3NUYECKUX
ABJICHUWA U MPOLECCOB, JI€JaTh BHIBOABI C UCIOIB30BAHUEM JEAYKTHUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUMN, BBIJIBUTAaTh TMIIOTE3bI O B3aUMOCBSA3SIX
(du3HUeCKUX BETUYHH;

CaMOCTOSATENILHO BBIOMpATh CHOCOO pelleHus Y4eOHOW (u3muecKkoit
3alayu (CpaBHEHUE HECKOJIbKMX BapUaHTOB pPEIICHMs, BHIOOp Hauboliee
HNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKe AeHCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKANA HHCTPYMEHT MTO3HAHMS,
IPOBOAMUTH M0 CAMOCTOSITEIbHO COCTABJICHHOMY TUIaHY OMBIT, HECIOXKHBIN
bu3MUecKuil SKCIEPUMEHT, HEOOJNBIIOE HCCleoBaHuEe (DU3NIECKOTO
SBJICHUS,

OLICHMBATh HAa MPUMEHUMOCTH M  JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHHUSI, OTIBITA, UCCIEIOBAHMUS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalibHEiInee pa3BUTHE  (PU3MYECKUX
IIPOIIECCOB, a TAKXKE BBIBUTAThH MPEANOIOKEHUS 00 UX PA3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undopmanueii:

NPUMEHSTh Pa3JIMYHbIC METOJbI, HHCTPYMEHTHI M 3alPOCHI IPH TIOUCKE U
orObope MH(pOpPMAIIMK WIM JAHHBIX C Y4ETOM MPEII0KEHHON ydeOHOM
bu3nvecKon 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (POPM TIpEICTaBICHNUS;

CaMOCTOATENTLHO BBIOMpATh ONTUMAJbHYIO (OopMy MpeACTaBICHUS
uHbOpMAIMK W WJUTFOCTPUPOBATH pellaeMble 3a/ladyd  HECIOKHBIMU
CXeMaMH, ThuarpaMmmMaMu, HHOU rpauKoi M MX KOMOUHAITUSIMU.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE AeiCTBHS:

B XoJe oOCyXJeHus y4eOHOro MaTepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJECH, HAIICJICHHbIC HA pEIICHUE 3aJaud U MOJJep>KaHHe
0J1aroXKeIaTeIbHOCTH OOIICHHS,



COTIOCTABJISITh CBOM CYXIEHUS C CYXICHUSIMHU JPYTHX YYaCTHUKOB
nuanora, 0OHapyKMUBATh PA3IUUYUE U CXOJICTBO MO3UITUNL;

BBIPQXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
MyOJIMYHO MPEICTABISTH PE3YyJIbTaThl BHITOJIHEHHOTO (PU3HYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TPOCKTA);

IIOHMMaTb UM  MCIIOJIb30BaTh  IPEUMYLIECTBA  KOMAaHIHOU u
UHAUBUAYATbHON paboOThl MpU PELIEHUHM KOHKPETHOM (HhU3MUECKOi
npo0JIeMBbl;

NPUHUMATH 1I€JIM COBMECTHOU JEATEbHOCTU, OPTraHU30BBIBATH JEHUCTBUS
no e€ JOCTHXKEHHIO: paclpelessiTh poju, OOCYXKIaTh MPOLECChl U
pe3yabTaThl COBMECTHOU PabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;
BBITIOJIHSITH CBOKO YacTh pPaOOThI, IOCTUTAsl KAUECTBEHHOI'O pe3yJibTara Io
CBOEMY HAIpaBJIEHUIO M KOOPAUHUPYS CBOM JCHUCTBUS C JPYTrUMU
YJIeHaMU KOMaH/Ibl;

OIICHUBATh KA4e€CTBO CBOETO BKJAJa B OOIIUNA MPOIYKT MO KPHUTEPHSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMU B3aMMOJICUCTBUS.

PeryasiTuBHBbIC YHUBepCaJIbHbIe Y4eOHbIE 1eliCTBHUA

Camoopranusanus:

BBISBJISTH MPOOJIEMBI B KU3HEHHBIX U YUY€OHBIX CUTYalHsIX, TPEOYIOIMINX
TSt petieHust GU3NUeCKUX 3HaHUM;

OpUEHTUPOBATHCS B  PA3NIMUHBIX  TOAXOAAX TMPHUHATUS  PEHICHUM
(MHOIMBUIyaIbHOE, TPUHSTHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
TPYION);

CaMOCTOSATEIFHO COCTABJISITh AITOPUTM pelIeHUs HU3HUUECKON 3a7ja4u WIIH
IUTAaHA WCCJIEAOBAHMS C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATH MpeJjiaraeéMble BapUaHThl PEIICHU;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHBbIN NHTEJIJIEKT:

J1laBaTh aJICKBaTHYIO OLICHKY CUTYallMU U MPEJIaraTh IiaH €€ N3MEHEHHUS;
OOBSCHATh TPUYMUHBI  JOCTIDKCHHS  (HEJOCTIDKEHHUS) Ppe3yJbTaToB
JeSITETHbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JESATEIBHOCTH (B TOM YHKCIIE B XOJI BBIIIOJTHEHUS
¢u3nUecKkoro WCCIEeNOBaHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHUBIIUXCS CHUTYyalluii, YCTAHOBIICHHBIX OINHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIH U YCIOBUSIM;

CTaBUTh c€0s HA MECTO JIPYroro 4ejioBeKa B XOJI€ CIOpa WIH JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPAaBO Ha OMIMOKY MpPU PEIIEHUU (PU3NYECKUX 3a/1ad WU
B YTBEPKJACHUSAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYTOro.

NPEAMETHBIE PE3YJIbTATBI

K xoniy o6yuenus B 7 kjacce npeaMeETHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

UCIIOJIB30BaTh  MOHATUA: (U3MYECKHME U  XUMHUYECKHE  SIBJICHUSI,
HaOII0JIeHUEe, SKCIEPUMEHT, MOJeb, THIOTE3a, €IUHUIIBI (HUINUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUSI BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHMYECKOoe JIBH)KEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TNPSMOJMUHENHOE), TPACKTOpHs, PaBHOJCUCTBYIOIIAs
cua, nedopmarnus (ympyrasi, MJacTU4ecKas), HEBECOMOCTb,
COOOIIAOIIHNECS COCYIbL;

paznuuath siBiaeHus (auddysus, TEIoBOoe ABMKEHHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JBUXCHUE, HEPABHOMEPHOE  JIBUKCHUE, HWHEPLHUS,
B3aMMOJICVCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCHIO
BpallleHUs, Teperada MAaBJICHUS TBEPJABIMU TElaMU, >KUAKOCTIMU U
razam, arMochepHOe JaBlieHHWe, IUJJaBaHUE TeJ, MPEeBpaIEHUs
MEXaHUYECKOW HHEPTHH) IO ONHUCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX AaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSABICHHE HW3YYEHHBIX (U3MYECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM uucie (U3NYECKUe SBICHUS B NPUPOJE:
IIPUMEPBI JIBUKEHUSI C PA3JIMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKUBOU
IIPpUPOJAE, NEUCTBUE CHUJIBl TPEHHUS B NPUPOJE U TEXHUKE, BIIASHUE
aTMOC(EPHOTO N1aBIICHUS Ha KMBOW OpPraHuU3M, IJIaBaHUE pbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7ja4y B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3UUYECKUX SBICHUN;
OMKCHIBATh MU3yUYCHHBIE CBOMCTBA TeN M (PU3MUECKHE SBICHUS, UCIIONB3YS
¢usznueckre BENMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeEMS,
IIyTh, CKOPOCTh, CPEAHASA CKOPOCTb, CHJIA YIPYIOCTH, CUJIA TAKECTU, BEC
Tela, Ccujla TPEHHWs, JAaBlieHHe (TBEPAOro Teja, JKUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYecKas padoTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CWIbI, KOIPOUIIMEHT TIOJE3HOTO JICUCTBUS MEXaHU3MOB,
KMHETHUYeCKasi M MOTEHIHAIbHAs SHEPrus), NpH ONUCAHUM TPABUIHHO
TPaKTOBaTh  (U3MYECKUH  CMBICI  HCMOJB3YEMBIX  BEIWYWH,  HX
0o003HaueHUs W EAVHUIBI (DU3UIECKUX BEIMYHUH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIWYUHY C JPYTUMU BEIUYMHAMH,
CTPOUTH rpaMKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;



XapaKTepu30BaTh CBOWCTBa Tel, (U3WYECKUE SBICHUS U MPOIIECCHI,
WCIIOb3ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUIIO paBHOBecHs pbluara (0Ji0ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
SHEPIruM, MpPU OSTOM JaBaTh CIOBECHYI0 (OPMYJIHPOBKY 3aKOHA W
3aMUCHIBATh €r0 MAaTEMATUUYECKOE BhIPAKECHUE;

O00BSICHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE€ CHUTYyallMii MPaKTHKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh TIPUYMHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2
JIOTUYECKUX IIaroB C OMopoil Ha 1-2 M3y4eHHBIX CBOWCTBa (HU3NUYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTth pacuéTHple 3amadyd B 1-2 JeWCTBUS, HCIOJB3YS 3aKOHBI M
dbopmynbl, cBsI3bIBaIONIME (PU3MUYECKHME BEIMYMHBI: HA OCHOBE aHaIu3a
YCJIOBHS 3aJlau 3alMChIBATh KPATKOE YCIIOBUE, MOACTABIATh (PU3MUECKUE
BEJMYUHBI B (HOPMYJIBI M TPOBOAUTH PacuUéThl, HaXOJUTh CIPABOYHBIC
JaHHBbIE, HEOOXOIUMBIC JIUIS PEIICHHS 3a/a4, OLICHUBATh PEaTUCTUUYHOCTD
MOJIy4eHHON (PU3UUECKON BETMUNHBI;

pacrio3HaBaTh TPOOJEMBI, KOTOPbIE MOXKHO pEIIUTh TPU TOMOIIU
(du3MUecKrX METOI0B, B OMIMCAHUH UCCIIEIOBAHUS BBIJIETSATH IPOBEPIEMOE
npennosioxkenue  (rumoresy),  pasnuyaTh U UHTEPIPETUPOBATH
MOJIYYCHHBIH pe3yNbTaT, HAXOAWTh OINMOKM B XOJE OMbITa, JeNaTh
BBIBOJIBI 110 €r0 pe3yjbTaTam;

OPOBOAUTH OMBITBI IO HAOMIONEHUIO (U3MYECKUX SBICHUNA WIIU
bu3uIecKux CBOWCTB Te: bopMyIHpOBaTH IpOBEPsIEMbIC
MPENONIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000py/I0BaHMS,
3aMKChIBATh X0 OMBITA U (DOPMYTUPOBATH BHIBOIHI;

BBITIOJHATh TPSMBIE W3MEPEHHs] PACCTOSHMS, BPEMEHHU, MAaCChl Tela,
o0béMa, CHJIBI W TEMIIEpaTyphl C HCIIOJBb30BAHUEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aMUCHIBATH IIOKA3aHUS TMPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTH UCCIEAOBAHHIE 3aBUCUMOCTH OJHOW (PU3NUYECKON BEIMYUHBI OT
OpPYrol ¢ WCIOJIb30BaHUEM INPSIMBIX HU3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEpPHO JABWXKYIIErocsl Tejla OT BPEMEHU JABUKEHUS TeJa, CHUIIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
U HE3aBHCUMOCTH CUJIbI TPEHUS OT IUIOLIAU CONPUKOCHOBEHUS TEJ, CUIIbI
YOPYTrOCTH OT YJJIMHEHHUS MPYXKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOTpy>KEHHOM YacTH Tejda M OT IUIOTHOCTHU JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJja, OT IIYOMHBI, HA KOTOPYIO MOTPY>KEHO TEJNO, YCIOBUM
IJIaBaHUs TEJ, YCJIOBUI paBHOBECHUsl pblyara M OJIOKOB), y4acTBOBaTb B



IUIAHUPOBAHUM Y4EOHOTO WCCIIENOBaHUs, COOHMpaTh YCTAaHOBKY |
BBITIOJHATh W3MEPEHUs, CIeAys NPEIJI0KCHHOMY IUIaHy, (DUKCUPOBATH
pPEe3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (PH3WYECKUX BEIWYUH B BHUIE
MIPEIOKCHABIX TaOMUIl U TPapUKOB, JENaTh BBIBOJBI 10 pe3ybTaTaM
UCCIICIOBAHUS;

NIPOBOAUTL KOCBEHHBIE H3MEpeHUs (HU3UYCCKUX BEIMYMH (TIJIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPIOTO Teja, CHJIA TPEHUS CKOJBKCHUS,
JaBJICHUE  BO31yXa, BBITAIKWBAIONIAs  CWIa, JICHCTBYIOMAs  Ha
NOTPY)KEHHOE B JKUIKOCTH TEJO, KOA(MQPHUIMEHT IOJIC3HOTO JACHCTBHUS
NPOCTBIX MEXaHW3MOB), CIIeAysS TPEII0KCHHOH WHCTPYKIUU: TIPH
BBITIOJTHEHUN W3MEPEHHH COOMpATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIISITh 3HAYCHUE NCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKHA 0€30MTaCHOCTH TIPH paboTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

yKa3bIBaTh MPUHIIAIBI JCHCTBUS TMPUOOPOB M TEXHUYECKHX YCTPOMHCTB:
BEChI, TEPMOMETpP, JHWHAMOMETP, COOOIIAIONIUECS COCY/bI, OapomeTp,
phIyar, MOJBMKHBIM U HEITOABM)KHBINA OJI0K, HAKJIOHHAS IJIOCKOCTh;
XapaKTepU30BaTh TPHHIMIBI  JEHCTBUS HM3YyYCHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpOH Ha WX omucaHusi (B TOM 4YHCIIE:
NOJIIMITHAKHA, YCTPOHCTBO  BOAOIPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, apEOMETP), UCTIONb3Ysl 3HAHUS
O CBOHMCTBaX (U3NYECCKUX SIBJICHUN W HEOOXOMUMBbIC (PU3NICCKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpUMEphl  (HAXOAWTH HWH(GOpPMANMIO O  MpPUMEPax)
NPaKTUYECKOTO WCIOIb30BaHUS (DU3MYECKUX 3HAHWW B IOBCEIHEBHOU
KU3HM 11 oOecTiedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C IPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPaHEHHUS 3I0POBbS U  COOIIOICHHS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPYIKAIOIICH cpeje;

OCYIIECTBIISITh OTOOpP HCTOYHWKOB wuHpopManuu B MHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM M TyTEM CpPaBHEHHS PA3IMYHBIX HCTOYHHUKOB BBIIETSATH
uH(GOpPMAIINIO, KOTOpas SBISETCS NPOTHBOPEUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCIIOJIb30BaTh MPHU BBHIMOTHEHUU YUEOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
auTepatypy  (U3MUECKOrOo  COACp)KaHWs, CIPAaBOYHBIE  MaTEepHUAbI,
pecypcel cetn MIHTEpHET, BIajeTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGHOPMAITUHN U3 OJTHON 3HAKOBOU CHCTEMEI B IPYTYIO;
co3aaBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMANUU (PU3UUECKOTO COACPKAHUSA, B TOM



qyciie MyOJUYHO JeNaTh KPATKUE COOOIIEHHSI O pe3ylbTaTax MpPOEKTOB
WIM y4EeOHBIX MCCIENOBAHUM, NIpPHU HTOM TPAMOTHO HCIOIb30BAThH
W3YUYEHHBIA TOHATUUHBIM ammapaT Kypca (HU3UMKH, CONPOBOXIAThH
BBICTYILJICHUE IIPE3CHTALUEH;

e IMpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUNA pacIpeaeaTh
00s3aHHOCTH B TPYyNIE€ B COOTBETCTBUU C TMOCTAaBJIEHHBIMH 3aJadyaMu,
CIEAUTh 3a BBINOJHEHHEM IUIAaHA JCHUCTBHUM, aJeKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIaJl B  JIEITENBHOCTh  TPYINIbl,  BBICTPAUBATh
KOMMYHHKAaTHUBHOE B3aUMOJIEHCTBUE, YUUTHIBAsI MHEHUE OKPYKAKOIIUX.

K xon1y o6yuenus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUI:

e HCHOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBUKECHUE
aTOMOB M MOJIEKYJ, arPETraTHBIE COCTOSIHUS BELIECTBA, KPUCTAININYECKUE U
amop(HbBIE Tena, HACBHIIMIEHHBI W HEHACBIIIEHHBIH TMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS DJHEpPrus, TEIUIOBOM [IBUTaTElNb,
AJIEMEHTAPHBIN JJIEKTPUUYECKHUN 3apsl, ANEKTPUUYECKOE IOJE, TPOBOIHUKU
U JUDJIEKTPUKH, IOCTOSHHBIN dJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e pa3nuyaTh SABJICHUA (TEIUIOBOE pACUIMPEHHE U C)KaThe, TeIulonepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHME, KANWILISPHBIC SIBJICHUS, UCIIAPEHUE,
KOHJCHCAIMs, IUIAaBICHUE, KpHUCTAUIM3alus (OTBEpIAEBaHUE), KUIICHUE,
TeIuIonepeaayda (TEIIONpPOBOAHOCTS, KOHBEKIUS, U3IIy4YEHHE),
ANEKTpU3aLUs TeJl, B3aUMOJEHCTBUAE 3apsJI0B, NEUCTBUS AJIEKTPHUUECKOIrO
TOKa, KOPOTKO€ 3aMbIKaHHE, B3aUMOJCICTBUE MAarHuUTOB, JACHCTBUE
MarHUTHOI'O I0JI1 HA IPOBOJAHUK C TOKOM, IEKTPOMAarHUTHas: UHIYKIIHS)
[0 ONHCAaHUIO HUX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBICHUE;

e pacrno3HaBaTh IMPOSIBIEHWE M3YyYEHHBIX (U3MUECKUX SBJICHUNH B
OKpY)XaloIlleM MHpE, B TOM YHCIE€ (PU3NYECKUE SIBICHHUS B TNPUPOE:
IIOBEPXHOCTHOE HATSKEHUE M KANWUISIPHBIE SBICHHWS B IIPUPOJE,
KpUCTaJIbl B Ipupoze, usirydeHue CojHLA, 3aMep3aHue BOJOEMOB,
MopcKue 0pu3bl, 00pa3oBaHHE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPUUYECKHUE
ABJIEHUSI B aTMocdepe, dJIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noje 3eMiH, Jpeid MOoM0CcCOB, POJIb MArHUTHOTO MOJS IS JKU3HU Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM IEPEBOIUTH MPAKTHYECKYIO 3aa4y B
yueOHYyI0, BBIICNATHh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3HUECKHUX
SIBJICHUM;

e OMNMUCHIBaTh M3yYCHHBIC CBOMCTBA TN U (U3UYECKUE SBICHMS, UCIIONIb3YS
(u3nueckre BEIMYMHBI (TEMIEpATypa, BHYTPEHHSSI YHEPTUsi, KOJIUYECTBO
TEIJIOTHI, YAEJIbHAS TEIUNIOEMKOCTh BEILECTBA, YAEIbHas TEIJIOTa



IUIaBJICHMS, yJeJdbHAas TEIIoTa NapooOpa3oBaHUs, yAelbHas TEIUIOTa
CropaHusi TOIUIMBA, KO3()PUIMEHT TOJIE3HOrO JEUCTBUS TEIUIOBOM
MAIllMHbI, OTHOCHUTEJIbHAS BIAXXHOCTHb BO3yXa, IEKTPUUYECKUM 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBIEHUE IPOBOIAHUKA,
yIeIbHOE  CONpPOTHUBICHHE  BeIlleCTBa, pabora U MOIITHOCTb
ANEKTPUYECKOrO0 TOKa), NpU ONUCAHWU NPABUIBHO  TPAKTOBATh
(u3MUECKUl CMBICII MCHOJB3YEMbIX BEIUYMH, 0003HAYEHUS M €IUHULBI
(¢u3MUECKUX BEJIMYMH, HAXOAUTH (HOPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
($u3MUECKYyl0 BEIMYMHY C JAPYTMMH BEJIMYMHAMU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJTUUMH;

XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MYECKUE SBJIECHUS U TPOLECCHI,
UCITIONIb3YSl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KHHETUUYECKON TEOpUH
CTpOEHUS BEIlEeCTBA, MPUHLHUII CYNEPHO3UIUHU MMOoJIed (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma JJid ydacTKa IENH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHHMs DJHEpPruu, MNpU ITOM  JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alMCHIBATH €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATH (U3MUECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallUl MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH O0BsICHEHUE U3 1—2 JTIOTMYECKHUX
maroB ¢ omnopod Ha 1-2 u3ydeHHBIX CBOWCTBA (U3MYECKUX SIBICHUH,
(bu3MUECKNX 3aKOHOB MJTM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3aJadyd B 2—3 JEHCTBUSA, HCIOJB3YysS 3aKOHBI H
dbopMybl, CBsi3bIBaOIKME (DU3UUYECKHME BEIUYHMHBI: HAa OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JUISI peIIeHHus 3ajadd, BbIOMpATh 3aKOHBI H  (OPMYIIHI,
HEOoOXOMUMbIE i €€ peuieHus, MPOBOAUTH Pacu€Thl M CpPaBHUBATh
MOJIy4€HHOE 3HaueHue (HU3NUYECKON BEIIMUUHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO pELIUTh MpPU OMOUIH
(Gu3nYeCKuX METOJIOB, HCIIONIb3Yys OMNHCAHHME HCCIIEIOBAHMS, BBLACIATH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHHUE, OLICHUBATh IPABUIBHOCTH IOPSAKA
IIPOBEJICHUS UCCIIEIOBAHUS, AEIaTh BBIBOBI;

OPOBOJIUTh OMNBITHI IO HAOMIOJAEHUIO (PU3NYECKUX SBICHUM WM
¢du3rUecKrX CBOWCTB Tel (KaMWIISIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBIICHHUS
BO3/lyXa OT €ro o0bEmMa, TEMIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHMsl NpPU M3JIYYEHHH OT I[BETa H3JIydarouleil (IOrjaomaromei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATYPbl KUAKOCTU U
IUIOIAAA €€ TIOBEPXHOCTH, DJIEKTpHU3alMs Tel W B3aUMOJICHCTBHE
ANEKTPUYECKUX 3aPANI0B, B3AUMOACHCTBHAE ITOCTOSIHHBIX MarHUTOB,



BU3YyaJU3allsl MarHUTHBIX TIOJIed MOCTOSIHHBIX MAarHUTOB, JAE€HCTBUS
MarHuTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOICTBa DJIEKTPOJBUIATENsl MOCTOSHHOIO TOKa): (popMynupoBaTh
MIPOBEpSEMbIE MPEANOJIOKEHHS], COOMPATh YCTAHOBKY M3 IMPEIJIOKEHHOTO
000pyAOBaHUs, OMKUCHIBATH XOJI ONbITA U (POPMYJIHPOBATH BHIBOBL;
BBIMIOJHATh ~ NpPSMbIE  M3MEPEHUs  TEMIEpaTypbl,  OTHOCHUTEIbHOMN
BJIQKHOCTU BO3/lyXd, CHJIbl TOKA, HAINpPSKEHUS C HUCIOJIb30BaHUEM
aHAJIOrOBBIX NPUOOPOB M JNATYUKOB (PU3WYECKUX BEIUUYHMH, CPABHHUBATH
PE3yNbTaThl U3BMEPEHUN € YUETOM 3aJJaHHOM a0CONMIOTHOM MOTPEIIHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
JIpyrod C UCHOJb30BAaHUEM MPSAMBIX H3MEPEHHH  (3aBUCHMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IJIOMAAX MONEePEeUYHOTO
CEYEHMsI U Y/ICJIBHOTO COMPOTHUBIICHUSI BEIIECTBA MPOBOJAHMUKA, CUJIBI TOKA,
UAYIIETO 4epe3 MPOBOJHMK, OT HANpsSOKEHUS HAa  TIPOBOJHHKE,
UCCJIEIOBAaHME TIOCHEAOBATEIbBHOIO U MMapajuIebHOTO  COSAMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATH HCCIEJOBaHUE, COOUpaThb YCTAHOBKY U
BBITMIOJHATh U3MEPEHUs, Clenys NpPeIoKeHHOMY IUIaHy, (UKCUPOBATh
pEe3yNbTaThl TMOJTYYEHHOM 3aBUCUMOCTH B BHUAE TaOMUIl U TpaduKOB,
JIeNaTh BHIBOJBI IO pe3yJbTaTaM UCCIEIOBAHMS;

IPOBOAUTh KOCBEHHBIE U3MEpeHUs (PU3NYECKUX BeTWYUH (yIenbHas
TEIUIOEMKOCTh ~ BEILECTBA, COMPOTUBJICHUE TPOBOAHMKA, padoTa H
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh W3MEpPEHHUs, coOUpaTh
AKCIIEPUMEHTAIBHYIO0 YCTAHOBKY, CIIEysl MPEMIOKEHHOW MHCTPYKIMH, U
BBIUUCTISITh 3HAYCHNUE BEINYNHBI,

coOJIr01aTh TIpaBUJIa TEXHUKH 0€30TaCHOCTH MPHU paboTe ¢ Ja00paTOPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPHUHIUIBI  JEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWMCTB C ONOpPOM Ha WX ONUCAaHUsA (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TMIPOMETp, MapoBas TypOHHA, aMIepMETp,
BOJIBTMETP, CUETYMK DJJIEKTPUUYECKOW HHEPTUM, DSJIEKTPOOCBETUTEIIBHBIE
npuOOpHEl, HarpeBaTEeNIbHbBIE SJIEKTPOIPHOOPHI (IPUMEPHI), IIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TIOCTOSTHHOTO TOKA),
UCTOJB3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUA M HEOOXOAMMBIE
¢uznyeckne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIIbHBIE
npuOOpsl MO CXeMaM ¢ CXEMaTUYHBIM PUCYHKaM (SKHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUraTeilb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbI JIEKTPUUECKUX



[eneil ¢ MOCIe0BaTENIbHBIM U TApaJUIETbHBIM COSIUHEHHEM 3JIEMEHTOB,
pasznmnyasi yCJIOBHBIE 0003HAUCHUS AIIEMEHTOB YJICKTPUUYECKUX LICTICH;
MPUBOMUTH  NpPUMEpPhl  (HaXOOWTh HMHPOPMAIUIO O  TMpUMEpax)
MPAKTUYECKOTO HCIIOJIb30BaHUS (U3MYECKUX 3HAHUA B TOBCEIHEBHOU
KU3HU I oOecrieueHns 0€30MacHOCTH P OOpaIeHUH ¢ MPUOOpaMu U
TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 3J0POBbS M COOJIOICHUS
HOPM DKOJIOTHYECKOT0 TTOBEICHHUS B OKPYXKAIOIIEH cpesie;

OCYIICCTBIISITh MOUCK HWHpOpManuK (HU3UIECKOTO COJICpNKAHUSI B
WNuTepHeTe, Ha OCHOBE HMCIOIIMXCA 3HAHUH W MYyTEM CpaBHCHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH HMH(POpPMAIMIO,  KOTOpas
SIBJISICTCSI IPOTHBOPSYUBOM WITM MOYKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh NP BBIMOJTHCHUN YUCOHBIX 3aaHUN HAyYHO--TIOMYJISIPHYIO
TMTEepaTypy (U3MUECKOrO0 COACpP)KAHWs, CIPABOYHBIC  MaTepHUabl,
pecypcel cetr IHTEpHET, BiIaaeTh MpuéMaMy KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHGOPMAITUHU M3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIC MHCHbMEHHBIC M KpPATKHE YCTHBIC COOOIICHUS,
0000mass uHPOpPMAIMI0O W3 HECKOJIBKMX HWCTOYHUKOB (PU3HUIECKOTO
colepkaHWs, B TOM YHCIC IyOJUYHO TPEJACTABIATh PE3YJIBTATHI
NPOSKTHOW WIJIM WCCIIENOBATENbCKON NEATeTbHOCTH, P 3TOM T'PaMOTHO
UCTIOJh30BaTh HM3YYCHHBIM TOHSATUHHBIA ammapar Kypca (OU3HKH,
COIIPOBOX/IaTh BHICTYIUICHHUE MIPE3CHTAIINCIH;

NpY BBITIOJHEHUH YYEOHBIX MPOEKTOB M HCCICIOBAHUN (PUINICCKUX
IPOIIECCOB PACIpPeNesaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHHU C
MIOCTaBJICHHBIMU 3aJ[a4aMU, CIICTUTh 32 BBIMIOJIHEHUEM TUIaHA JACUCTBHUA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JESATENLHOCTD TPYIIIBI, BEICTPAaNBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOHQIHKTHL.

K koHIy o0yueHust B 9 Kjiacce npeIMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUH:

UCIIOJI30BAaTh TOHSATHS: CUCTEMa OTCYETa, MaTephalbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHMYECKOTO ABIKECHHS, aedopmarius
(ympyrasi, mjacThyeckasl), TPEHHUE, UEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTb M MEPErpy3KH, LIEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEINO,
IIEHTP TSOKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJICOaHMs U
BOJIHBI, 3BYK, WH(Pa3ByK W YyIbTPa3BYK, OSJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, anbda-, 0eTa- U raMma-u3IydeHus,
M30TOIIbI, Si/IEpHAsi SHEPreTUKA;



pasznuyarh SIBI€HHUS (pPaBHOMEpPHOE M HEpPABHOMEPHOE MPSMOJIMHEIHOE
JIBUKEHUE, PABHOYCKOPEHHOE NPSIMOJMHEWHOE JBUKEHUE, CBOOOJIHOE
MaJIeHUE TeJl, PABHOMEPHOE JBMIKEHUE IO OKPY>KHOCTH, B3aUMOJICHCTBHE
TEJ, PEAKTUBHOE JBUKEHUE, KOJeOaTelIbHOE ABM)XKEHHE (3aTyXarollue U
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3ByKa, MPSAMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTpaKeHUE CBETA, pa3jioKeHue 0eIoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJIbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHasi PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3JTyYEHHs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE HU3YYEHHBIX (U3UYECKUX SBICHUHA B
OKpyXaromeM Mupe (B ToM uucie (U3MUECKUe SBJICHUS B MPUPOJE:
NPWIKMBBI U OTJIUBBI, JBKEHUE TU1aHeT COMHEYHONW CUCTEMbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHe BOJHBI, IIYHAMH, 07XO, I[BETa Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTpaUONIETOBOIO W  PEHTTEHOBCKOTO H3JIYYEHHH, €CTeCTBEHHbBIN
pasivoaKkTUBHBIM (OH, KOCMHUYECKHME JIy4d, PaJUOAKTUBHOE H3JIyuyeHUE
OPUPOAHBIX MMHEpAJIOB, JEHCTBHE PAAMOAKTHBHBIX M3JIyYCHHH Ha
OpraHu3M 4eJIOBEeKa), IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIIEATh CYLIECTBEHHbIE CBOICTBA (NMPU3HAKU) (U3NUYECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N U (U3NYECKUE SIBJICHMS, UCIIONIb3YS
¢usnyeckue BEIMYMHBI (CpeIHss MU MIHOBEHHAs CKOPOCTh Tejla IpH
HEPABHOMEPHOM JIB)KCHHMH, YCKOPEHHE, INEPEMEIECHHE, IyTh, YIioBas
CKOPOCTb, CHJIa TPEHUsS, CHJIA YIPYIOCTH, CWJIA TSDKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJCHUs, BEC Tela, WMIIYJbC Tela, HUMIYJIbC CHIIbI,
MexaHu4eckass paboTa M MOIIHOCTb, MOTEHLHUAIbHAs SHEPrusi Teda,
HNOJHATOIO HAaJl MOBEPXHOCTBIO 3€MJIM, MOTEHIUAIbHAS SHEPIUs CHKATON
OPYXXUHBI, KWHETUYECKAs DSHEPIus, IIOJIHAs MEXaHU4ecKas »JHeprus,
HeproJ U 4acToTa KoueOaHuil, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTeslb MPEJOMIICHHS CPEAbI), IPU ONUCAHUU
NPaBUIBHO TPAKTOBAaTh (IU3MYECKUN CMBICT HCIIOJIB3YEMBIX BEJIUYUH,
0003HAUYEHUS U €IUWHUIBI (U3MYECKUX BEJIWYHMH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONINE JaHHYIO (PU3NYECKYIO BEIMUMHY C JPYTMMHU BEIMYMHAMH,
CTPOUTH I'pa)UKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIINYHH;
XapaKTepu30BaTh CBOWMCTBA Te€J, (PU3MYECKHUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHUS SHEPIUHU, 3aKOH BCEMUPHOI'O TATOTEHUS,



NPUHLUI CYNEpPHO3UINN CHJ, TPUHIHUI OTHOCUTENbHOCTH [ ammies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJbCa, 3aKOHbI OTPa)KEHUSA U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUS 3apsAJI0BOT0 U MaCCOBOI'O YHCET
IpU SIIEPHBIX PEakUuAX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTEMATHUYECKOE BHIPAXKECHHUE;

OOBSACHATh (U3MUECKHE NPOLECChl W CBOWCTBAa TeJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYallui MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO--CJICJICTBEHHbIE  CBSI3U, CTPOUTh OOBsICHEHHWE U3  2-3
JOTUYECKUX LIAroB C OMOpPOi Ha 2—3 M3Y4YEHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUN, (PU3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omMparolMecss Ha cucTeMy U3 2-3
YpaBHEHHMI ), UCTIONB3YsS 3aKOHBI U (POPMYIIbI, CBS3bIBAIOUINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBHUS 3a/aud 3alHChIBaTh KpaTKOe
YCIIOBHE, BBHISBIIATH HEIOCTAIONIME WM M30BITOUHBIC JaHHBIC, BRIOUPATH
3aKOHBI ¥ (POPMYJIBI, HEOOXOAMMBIC IS PEIICHUS, TIPOBOIUTH PACUETHI
OLICHMBATh PEATMCTHUYHOCTH TMOJYYEHHOTO 3HA4YeHUs (pu3ndecKon
BCJIUYHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh TMPU TOMOIIHU
(Gu3MUeCKX METOJOB, HCIONB3Yys OMUCAHUE HCCIEIOBAHUSA, BBIICIATH
npoBepsieMOe TPENINOJIOKEHNUE, OICHUBATh TMPABWIBHOCTh MOPSIKa
NPOBEJIEHUS  HUCCJIENOBAaHUA, JIeJlaTh  BBIBOJbLI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOCHHUM U ONIBITOB;

OPOBOAUTH OMBITBI IO HAOMIONEHUIO (U3MYECKUX SBICHUNA WIIU
¢uznuecknx CBOWCTB Tell (M3yueHHEe BTOpPOro 3akoHa HbioTOHa, 3akoHa
COXpaHEHUS] HHEPTrUH, 3aBUCUMOCTH TEPHOJA KOJCOAHUN MPYKUHHOTO
MasiTHUKA OT MAaccChl Ipy3a M KECTKOCTU MPYNKUHBI U HE3aBHCHUMOCTH OT
aMIUTUTYBI MaJIbIX KOJEOAHHM, TPSIMOJIMHEHOE pacIIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CHEKTpP, U3YyUYEHUE CBOMCTB M300paKeHHUS B
IUIOCKOM 3€pKajie U CBOWMCTB H300pakeHMs MpeaMera B coOuparomen
AWH3e, HAOMIOJEHUE CIUIONIHBIX W JUHEHYATHIX CHEKTPOB M3IYUYCHUS):
CaMOCTOSITETLHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
o0opynoBaHUs, OMHWCHIBATH XOJI ONBITA W  €ro  PE3yJbTaThl,
(bopMyIHpOBaTH BEIBOBL;

IPOBOJIUTH MPU HEOOXOIMMOCTH CEPUI0 MPSIMBIX W3MEPEHHH, ompeaenss
cpeiaHee 3HAayeHUE U3MepsieMol BeIUM4YMHBI ((OKYCHOE paccTOsIHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOP cmoco0a W3MEpeHUs
(u3MepuTenbpHOro nNpudopa);

MPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (U3WUECKUX BEIUYHH C
WCITOJIb30BAaHUEM TPSIMBIX H3MEPEHHUH (3aBUCUMOCTD ITYTH OT BPEMEHU



IIpU PaBHOYCKOPEHHOM [IBM)KEHUU 0€3 HadaJbHOM CKOPOCTH, TMEpHOja
KOoJieOaHU MaTeMaTUYECKOro MasTHHKAa OT JJIMHBI HUTHU, 3aBUCHUMOCTH
yria OTpakKeHUsi CBETa OT yIJia MajJeHUs U yria MpeJoOMJICHHs] OT yria
MajJieHus1): [UIAaHUPOBAaTh MCCJIEAOBaHUE, CaAMOCTOSITEILHO COOHUpAThH
YCTAaHOBKY, (UKCHUPOBATh pPE3yJbTaThl MOJYYEHHOH 3aBUCHUMOCTH
bu3MYeCKUX BEIWYUH B BHUAEC TaONMUIl M rpadUKOB, JIeJIaThb BHIBOJBI IO
pe3yabTaTaM UCCIEI0BaHuUS,

NIPOBOAUTL KOCBEHHBIE W3MEPCHHS (U3UYECKUX BEIMYUH (CPETHSISA
CKOPOCTh W YCKOPEHHE Tella TMPU PABHOYCKOPEHHOM  JBUIKCHUH,
YCKOpPEHUE CBOOOJHOrO MajeHus, >XECTKOCTh MPYKUHBI, KOAIDPUIIUCHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa W MOIIHOCTh, YacTOTa H
nepuoa  KoysieOaHUl MaTeMaTH4ecKOro M TPYKUHHOTO MAasSTHHKOB,
OonTHYECKasi cujia CcOOUparome  JUH3bI, PaguOaKTUBHBIM  (DOH):
IJIAHUPOBATh HM3MEPEHMs, COOMpPATh SKCIEPUMEHTAIbHYI) YCTAHOBKY W
BBITIOJTHATh U3MEPEHUs, CIICIYs MPEIIOKCHHOW MHCTPYKIIMH, BBIYHCIIATH
3HaYCHHUE BEJIMUMHBI M aHAJTM3UPOBATH MOJTYYEHHBIE PE3yJIbTaThl C yUETOM
3aITaHHOM MOTPEITHOCTH U3MEPCHH;

co0JIr01aTh TTpaBUJia TEXHUKU 0€30MaCHOCTH MPHU paboTe ¢ Ja00paTOPHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TPHU3HAKM M3YYEHHBIX (PU3NYECKUX MOJIEIIEeH:
MaTepualibHas TOYKa, a0CONIOTHO TBEPIOE TENO0, TOUYEHYHBIH HCTOUHHUK
CBETa, Jy4, TOHKas JIMH3a, TUIAaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeNTb AaTOMHOTO f]1pa;

XapaKTepu30BaTh TNPHUHIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HUX ONuUCaHUs (B TOM YHUCITE:
CIUJOMETP, NaTYMKU TIOJNOXKCHHsI, PACCTOSIHUSI M YCKOPEHHMs, paKera,
9XOJIOT, OYKH, Tepuckor, Qoroanmapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HUCHONB3yd 3HAHUS O
CBOMCTBAaX (PU3NYECKHX SBICHUA W  HEOoOXonumble (U3HUUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEIbHBIX MPHOOPOB M TEXHOJIOTHYECKHX TPOIECCOB
NpH pEeNIeHUH Yy4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYECKUE CXEMBI JIJIs
MOCTPOCHMS N300paKEHUH B TUIOCKOM 3€pKajie ¥ COOMPAIONICH JTNH3E,
NPUBOIUTHL  NpUMEpHl  (HAXOAuWTh  WH(OpMAIMIO O  TpUMEpPax)
NIPAKTUYECKOTO HCIONBb30BaHUA (U3MUECKUX 3HAHWA B TOBCETHEBHOUN
KU3HU 7151 obecrieueHrs 0€30MacHOCTH TPU OOpaIieHuy ¢ IpudopaMu H
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHS 3J0pPOBbsi U  COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO OBEJICHUS B OKPYKaloLIEeh cpefe;



OCYIIECTBIATh TMOWCK HWHPOpMAu (HU3HUECKOTO COJACp)KAaHUSA B
HuTepHeTe, caMOCTOSATENbHO (OPMYIUPYs MMOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OMpEeNieHUs] JOCTOBEPHOCTH MONYYSeHHONH MH(POpPMAIIMN Ha OCHOBE
UMEIOIINXCS 3HAHUN U IOTIOJTHUTEIbHBIX HCTOYHUKOB;

MCTIOJIK30BaTh MPH BHITIOJHEHUH yUYEOHBIX 3a/laHuil Hay4IHO--TIOMYJISIPHYIO
auTepaTtypy (U3NYECKOrOo CONEp)KaHWs, CIpPAaBOYHbIE  MaTepHAIbI,
pecypcbl cetu MHTEepHET, BIageTh MpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJJHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMN U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO COJICpIKAHMUS,
MyOJIMYHO MPEACTABIIATH PE3YIBTATHI MPOSKTHOW I MCCIIET0BATEIBCKON
AeSTeNbHOCTH, TPH OTOM TPAMOTHO  HWCIOJB30BaTh  W3YYCHHBIH
NOHATUHHBIA amnmapar HM3y4aemMoro pasiena (QU3uKd W COMPOBOXKAATH
BBICTYIUICHHE TIpPEe3eHTAaIed ¢ y4€ToM OCOOCHHOCTEH ayJauTOpUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouanyecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcbl

Pa3nen 1. ®dusuka u eé posib B NO3HAHUH OKPYKAIOLIEr0 MUPA

1.1 dusuka - Hayka 0 IIpUpoJie 2 BubmroTexa LIOK
' Y PHpOA https://m.eds00.ru/7f416194
1.2 Ddusmyeckie BEJIMUNHBI 2 1 Bubmrorexa LIOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOI TO3HAHUSI 1 Bubmiorexa LHOK
' i 8 https://m.edsoo.ru/7f416194
Hroro no pazmeny 5

Pa3nen 2. [lepBoHavaibHbIE CBeIeHUSI 0 CTPOEHUH BellecTBa

bu6mmoreka [JOK
2.1 C 2 1
TPOCHHE BelliecTha https://m.edso0.ru/7f416194
29 JIBryKeHre 1 B3aMMOICMCTBUE YACTHI] 1 bubmuoreka [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
bubmuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BEMECTRA https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pazgen 3. /IBu:keHHe U B3aMMo/IeiicTBHE TeJl
3.1 MexaHuueckoe OBMKEHUE 3 bubmiorexa LIOK

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

3.2 WNuepuus, Macca, IIOTHOCTh 5 3 bu6nmoreka [JOK



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

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

bubmuoreka [JOK

. .B 14 2
33 Cuna. Buet cnn https://m.edsoo.ru/7f416194
Uroro no pazneny 22
Paznen 4. /laBienue TBEPABIX TeJ, ;KMAKOCTEN U ra3oB
41 [asnenue. [lepenava naBinenus TBEPABIMU 3 bubmmoreka [IOK
' TeJIaMH, JKUIKOCTSIMHU U Ta3aMHu https://m.edso0.ru/7f416194
bubmmoreka [IOK
4.2 JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 ATmocpeproe nasnerme 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE AKUJKOCTH U T'a3a HA IOTPYKEHHOE 5 9 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro mo pazmeny 21
Pa3znen 5. PaGora 1 MOIHOCTDH. DHEpPrus
bu6mmoreka [JOK
>1 Pabora u momsoCTS 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpoctsie Mexanu3MbI > 2 https://m.edsoo.ru/7f416194
bubnuoreka [JOK
>3 Mexarmeckas SHeprus 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/m P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensoBble siBJIeHUS
. bubnuorexa [JOK
1.1 7
CTpocue i CBOTCTBA BelCCTB https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILTOBHE HPONSCehl https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DjaekTpruyecKue 1 MATHUTHbIE SIBJIEHUSI
21 DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbBIE Tela 5 1 bubnnorexa [JOK
' U UX B3aNMOJEICTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTosSTHHBIHM IEKTPUIECKUN TOK 20 1 8 htts://m.edsoo.ru/7fA181ce
2.3 MarsuTHbIE SBICHUS 6 1 2 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 4 1 1
UICKTPOMATHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PeszepBHoe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 17



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

9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexann4yeckue siBJ1eHUsA
11 MexaHndeckoe IBIKEHUE U CITIOCOOBI €ro 10 1 bubmmoreka [IOK
' OTIICAHHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOJCHCTBHE TeX https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHCHUS 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pasznen 2. Mexaunuyeckue K01€0aHUA M BOJTHBI
bu6 OK
2.1 MexaHn4deckre KoJieOaHus 7 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CHAHHICCKHE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DiieKTpOMarHuTHOE 1MoJIe ¥ YJIEKTPOMATrHUTHbBIE BOJIHBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 9 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6



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

Pa3nen 4. CBeToBbI€ ABJICHUSA

4.1 3aKOHBI pacIpOCTPAHCHHS CBETA 6 2 bubmorera [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmmorexa [IOK
4.2 JIMH3BI ¥ OITUYECKHE TIPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a
bubmmoreka [IOK
4.3 Paznosxenue 6enoro cBeta B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro mo pazmeny 15
Paznen 5. KBaHTOBbBIE SIBJIEHUSA
bu6mmorekxa [IOK
51 Hcnyckanne v MoTJIONIeHNE CBETA aTOMOM 4 1 httos://m.edsoo.ru/7fA1ada6
bu6mmoreka [JOK
52 CTpoctie aToMHOrO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 A 7 1
AACPHEIC peatiiin https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 17
Pa3nen 6. [ToBTOpUTEIHLHO-00001IAI0IIMIA MOTYJIb
6.1 [ToBTOpeHue u 06001IeHNE COAECPHKAHUS 9 5 bubnunoreka [JOK
' Kypca ¢usuku 3a 7-9 xnace https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



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