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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, NPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH OOYYaroIMXCS M OPTraHu3alMI0 H3YyYEHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIpEeIMETHBIM pE3yJibTaTaM OO0Yy4EHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IMPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpaMma mo ¢Qu3uke paszpaboTaHa C MENBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SBIICHWM, M3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (U3HUYCCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 TIaBHBIX 3a7a4 (pU3MUEecKOro oOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHblE M  HCIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn MunucrepcrBa npoceienus Poccuiickoit @enepannu (IpoToKoa ot 3
nexadps 2019 r. Ne [1K-4BH).

Henu uzyvyenus puznku:

e IpUOOPETEHUE MHTEpPEcCa U CTPEMJIEHHMs] OOYYaloIIMXCS K HaydHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

e Pa3BUTHE NPEICTABICHUNA O HAYYHOM METOJe MO3HaHWS U (HOPMHUPOBAHHE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

 popMHUpOBaHUE HAYYHOIO MUPOBO33PEHUS KaK pe3yibTaTa U3y4EHHs] OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e popMupoOBaHUE TPEACTABICHUNA O PO (PU3UKUA JUIsI Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHII;

epa3BUTHE  TMPEACTAaBICHUM O  BO3MOXKHBIX  cdepax  Oynyuien
npo(eCCUOHANBHOM  N1€ATEIbHOCTH, CBA3aHHOM C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3THX LeJed mporpaMMbl MO (U3MKE HAa yYPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONUX 3a1aY:

e IpUOOPETEHNE 3HAHUM O  JUCKPETHOM CTPOCHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

o IPUOOpPETEHNE YMEHUUN OINUCHIBATH U OOBACHATH (PUBHUECKHUE SIBICHUS C
UCTIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHU;,

¢ OCBOGHME METOJIOB pEUICHMs] MPOCTEHIIMX pacy€THBIX 3aJad ¢
UCIIOJIb30BaHUEM puznyeckux Mojenei, TBOPUYECKUX u
NPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e Pa3BUTHE YMEHMI HAOJIOATh MPUPOJHBIC SBICHUS W BBINOJHATH OTMBITHI,
nabopaTopHble pabOThl U 3KCHEPUMEHTAIBHBIE UCCIEA0OBAHUS C UCIIOIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaNHen (U3HUUYECKOTO COAEpHKAHUS,
BKIItoUasi WH(GOPMAIMI0O O COBPEMEHHBIX JOCTIDKCHUAX (GU3HUKH, aHadu3 |
KPUTHYECKOE OlIeHWBaHWE MH(POPMAITIH;

¢ 3HAKOMCTBO CcO cepamu npodeccuoHaIbHON eI TENLHOCTH, CBI3aHHBIMU C
(Gu3MKONH, U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
(bU3MYEeCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
KJ1acce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraempiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OITBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKkTep, yUUTEIb JeacT BEIOOP MPOBEICHHUS
JabopaTopHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH



06y‘-IaIOIHI/IXC$I, CIIMCKa JKCIICPHMCHTAJIbHBIX SaHaHHﬁ, npeaiaracMbix B paMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHa I10 (1)I/IBI/IK€.

COAEPXKXAHUE OBYUEHUA

7 KJIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEero Mupa.

@dusnka — Hayka o mnpupone. fABieHus npupoabl. OUZHYECKUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, DIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHBL. 3Mepenne Qu3nueckux BenuuyuH. DuU3NYECKUe
npudopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHasi cucTemMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOJY.
EcTecTBEHHO-HAYYHBIM METOJl TMO3HAHMA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUN C TOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHn4yecKkue, TEIUIOBbIE, JJIEKTPUYECKHUE, MArHUTHBIE, CBETOBbBIC
SBJICHUS.

2. Ousuyeckre NpUOOPHI U Mpolieaypa IPSMbIX U3MEPEHHUI aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHue 1eHbI JeJIeHUS MIKaIbl U3MEPUTETHLHOTO pubdopa.

2. I3smepeHne paccTosaHuil.

3. IsmepeHue 00bEMa KUJIKOCTH U TBEPAOTO TeEa.

4. OnpeneseHre pa3MepoB MAJIbIX TEJl.

5. U3Mmepenne TteMmrieparypbl IIpA IMOMOIIM >KUIAKOCTHOTO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. [IpoBeneHne mccaenoBaHUs MO MNPOBEPKE THUIOTE3BI: NAIBHOCTH MOJIETA
HIapyKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIbIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBe€HUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne uactui BemecTBa. CBfA3b CKOPOCTM JABWKEHHMS YacTHL C
TeMriepaTtypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B PAa3HBIX



arperaTHBIX COCTOSIHUSIX M UX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habmonenrie GpoOyHOBCKOTO JIBUYKEHUS.

2. Habmonenue nuddysumn.

3. HaGmionenne  siBneHwUid, OOBACHSIONINXCS ~ TNPUTSHKEHUEM  WJIHU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. Onenka pauameTpa aroMa METOAOM psAJoB  (C  HCMOJIb30BAaHUEM
dboTtorpaduii).

2. OnbITHI IO HAOJTIOJEHUIO TEMIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYXKEHUIO IEUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.

SlBnenue wHepruu. 3aKOH WHEpUUHM. B3anmoaeicTBue Ten Kak MNpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepeHune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.

Hemoncmpauuu.

. HaGmonenne MexaHM4ecKoro ABMKCHHUS Tela.
. I3MepeHne CKopoCTr MPSIMOJIMHEMHOTO JBUKEHHUS.
. HabGnrofenue siBieHUsT HHEPIIUU.

. CpaBHEHHE Macc MO B3aUMOJICUCTBUIO TEJ.
. CloxeHue cui, HalpaBJIEHHBIX 10 OAHOUN OPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. Onpenenenrue CKOPOCTH PaBHOMEPHOTO JBUKEHUs (IIapuKa B KUIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOMIIS M TaK Jajee).
2. Ompenenienre cpeaHel CKOPOCTU CKOJIBKEHUs OpycKka WM IIapuka TIo
HAKJIOHHOM IUIOCKOCTH.

1
2
3
4. HabGnroneHue n3MEeHeHHsl CKOPOCTH MPU B3aUMOICHCTBUU Tell.
5
6

3. OnpeneneHue MIOTHOCTU TBEPAOTO TENA.



4. OnBITBI, JEMOHCTPUPYIOUINE 3aBUCHUMOCTh pacTskeHHUs (nedopmMarun)
MPY>KUHBI OT MIPUIIOKEHHON CHUIIBI.

5. OnbITBL, JEMOHCTPUPYIOIINE 3aBHCUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3aAylHONM o0onouku 3emud. OnbiT Toppuuemtu. M3mepenue atrmocdepHOro
JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOTO JABIIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHUs AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.

1. 3aBUCUMOCTb JABJIEHUS raza OT TEMIEPATYPHI.

2. [lepenaua naBiIeHUs JKUIKOCTHIO U Ta30M.

3. CooO1aromuecs cocyibl.

4. I'mppaBamyeckuil mpecc.

5. [IposiBnenue aeicTBus aTMOC(EpPHOTo JaBICHUS.

6. 3aBUCUMOCTb BBITAJIKUBAIOIICH CUIIBI OT 00bEMA MOTPYKEHHON YaCTH Tea
Y TUIOTHOCTH JKHJIKOCTH.

7. PaBEeHCTBO BBITAJTKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBue miaBaHus TeJ: MJIaBaHUE WJIM NIOTPYKEHHE TeJl B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. MccnenoBanue 3aBUCMMOCTH Beca Teja B BOJAE OT 00bEMa MOrpyKEHHOU B
MKUIKOCTh YaCTH Tea.

2. OnpeneneHne  BBHITAJIKMBAIOIIEH  CHJIBI, JCWCTBYIOIIEH Ha  TEJNo,
MOTPYKEHHOE B KUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOLIEN CUJIbI, IEMCTBYIOIIECH HA TEJO
B KHUJKOCTH, OT MacChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb BBITAIKUBAIOIIECH  CHUIIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOU B KUIAKOCTh YaCTU
T€Jaa U OT IVIOTHOCTH JKUJKOCTH.

5. KonctpyupoBanne apeoMerpa WM  KOHCTPYMPOBAaHHUE JIOAKA U
OIpEICIIEHUE €€ TPY30NOABEMHOCTH.



Pasznen 5. PaGoTra 1 MOIIHOCTB. JHEpPrus.

Mexanunueckasi pabota. MOIIHOCTS.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHsl pbluara. l[lpumeHeHMe IpaBuiIa paBHOBECHsI pbluyara K OJIOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckass »Heprus. KuHeTnyeckas M NOTEHUUAJbHAs DHEPrUs.
[TpeBpaleHre 0JHOTO BUIa MEXAaHUUECKOW SHEPIUU B Ipyroi. 3aKOH COXpAHEHUs
HHEPrUH B MEXAHUKE.

Jemoncmpayuu.

1. [Tpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenue paOOTHI CUIIBI TPEHUS NPU PABHOMEPHOM JIBUYKEHUH Tella I10
TOPU30HTAJIbHOM ITOBEPXHOCTH.

2. MccnenoBanue yClOBH paBHOBECHSI pblyara.

3. U3mepenne KII/] HaKIOHHON ITIOCKOCTH.

4. I3ydyeHue 3aKk0Ha COXPaHEHUSI MEXaHUYECKON YHEPTHH.

8 KJIACC

Pa3znea 6. TeruioBbie ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPHHU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUW MOJIEKYJISPHO--KUHETUYECKON TEOPHUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |eIJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpa3oBanue u koHaeHncamws. Mcmapenune. Kunenwe. Ynaenpnas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOTo
JABJICHHUS.

BrnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.



[Tpunuuner pabotel TemnoBeix aBuratenedt KIIJ| TemioBoro neuratens.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HaGmonenrie OpoyHOBCKOTO JIBUKEHHUS.

2. Habmronenune nuddysun.

3. HabmroneHue siBJIeHUI cCMaYrBaHUS U KaMWJUISIPHBIX SIBJICHUH.

4. HabGnroieHue TemioBoro paciumpeHus Tedl.

5. I3MeHeHue NaBiieHUs Ta3a MpU U3MEHEHHH 00bEMa W HArpeBaHUU WM
OXJIAXKICHUU.

6. [IpaBrita u3MepeHUs TEMIIEPATYPHL.

7. Bunpl Temionepenaymu.

8. OxJ1axkJIeHHe TIPU COBEPIIIEHUU PAOOTHI.

9. HarpeBanue nipu coBepiiieHUM pabOThl BHEITHUMU CUJIAMHU.

10. CpaBHEHME TEINTOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGmnroneHne KumeHus.

12. HaGnroieHrne moCTOSHCTBA TEMIIEPATYPHI MPHU TIABJICHUH.

13. MoJenu TerIoBbIX IBUTaTEIIEH.

Jlabopamopnvie pabomul u onvimol.

1. OnBITEI O OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OnBITHI O BBIPAIIMBAHUIO KPUCTAJIJIOB MIOBAPEHHOW COJIA WIIH caxapa.

3. OnpITHl 10 HAOJIOJCHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, >KUIKOCTEH U
TBEPIBIX TEIL.

4. OnipesiesieHne JaBJeHUs BO3/yXa B OajyIOHe MINPHIIA.

5. OnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTHh JABJICHUS BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

6. [IpoBepka rumoTe3sl JTUHEHHON 3aBUCUMOCTU JIJTMHBI CTOJIOMUKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaOmonenne wu3MeHEHHMs] BHYTPEHHEM »JSHEpruM Tejna B pe3yjbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. UccnenoBanue sBIECHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJIOJHON H
ropst4er BOJIBL.

9. OnpenesieHHe  KOJWYECTBA  TEIJIOThI, MOJYYEHHOTO  BOJOW  NIpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM HUITHHIPOM.

10. Onpenenenne yaeabHON TEIMITOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpouecca UCIapeHUsl.

12. OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yaelbHOW TETIOTHI TUIaBJICHUS JIbJIA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.



Onextpu3anus Tena. J[Ba poja 3IeKTpUYECKHX 3apsioB. BzaumonerctBue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnossd. [IpuHnmn
CYIIEPIO3ULIMU IEKTPUUECKUX I0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHECHMS
IIEKTPUYECKOTO 3apsija.

OJNEeKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKa.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHMCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKECHHE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
i ydactka uenu. [lociienmoBarennbHOE M MAapailjIebHOE  COCAUHEHUE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonpelcTBHE€  ITOCTOSIHHBIX ~ MarHUTOB.
MarnautHoe nosie. MarautHOe mose 3eMi U €ro 3Ha4eHue I XKU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYeckoro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE. [IeicTBHE MarHUTHOIO M0JI1 Ha IIPOBOJHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSIHHOIO TOKA. VCIOnp30BaHME 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKUMK. [IpaBuno Jlenna.

DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHU.
Jemoncmpauuu.

1. DNeKTpU3anus Tell.

2. /IBa posa 3JIEKTPUUECKUX 3aPsI0B U B3aUMOJICVCTBHUE 3aPSIKEHHBIX TEIL.
3. YCTPOMCTBO U AEHUCTBUE JIIEKTPOCKOIA.

4. DNEKTpOCTATUYECKAsT MHIYKIIHS.

5. 3aKOH COXPAaHEHUS IEKTPUUECKUX 3apsI0B.

6. [IpOBOTHUKY U AUDJICKTPUKH.

7. MonenupoBaHUE CUIIOBBIX JTUMHUM 3JIEKTPUUECKOTO TOJIS.
8. ICTOYHHKYM MOCTOSIHHOTO TOKA.

9. JlercTBUs AIIEKTPUYECKOTO TOKA.

10. DIEKTPUUECKUN TOK B )KUIAKOCTH.

11. I"a30BbIN pa3ps.



12. VI3aMepeHnune cuibl TOKa aMIIepMETPOM.

13. VI3aMepeHnue JIeKTpUIeCKOro HampsHKEHUS BOTLTMETPOM.

14. PeocTaTt 1 Mara3uH CONPOTUBIICHUMU.

15. BzaumopeiicTBr€E MOCTOSITHHBIX MAarHUTOB.

16. MojaenrpoBaHrue HEBO3MOXKHOCTH pa3/ielIeHUs MOJI0COB MarHUTa.

17. MoaennpoBaHre MarHUTHBIX TTOJICH MTOCTOSTHHBIX MAarHUTOB.

18. OmbIT Dpcrena.

19. MaruuTtHoe noJie Toka. IJIeKTPOMAarHur.

20. JleiicTBME MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

21. DJEKTPOJIBUTaTeh MOCTOSHHOTO TOKA.

22. VccnenoBanue SBICHUS SJIEKTPOMArHUTHON WHIYKITUH.

23. OnsbiTel @apages.

24. 3aBUCUMOCTh HAMpaBIICHUS HMHAYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

25. DJEKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OnpITBl  TI0  HAONIOACHHWIO DJJICKTPU3AMA TEJ WHAYKIMEH W TpHU
CONPUKOCHOBEHHH.

2. UccnenoBanue JEWCTBHUS DJIEKTPUUECKOTO MO HA MPOBOJHUKH H
JTUDJICKTPUKH.

3. COoopka u mpoBepka padoThl ITEKTPUUECKON IIENMU MOCTOSTHHOTO TOKA.

4. 3smepeHue u peryaupoBaHue CUIIbI TOKA.

5. I3Mepenue u peryjanpoBaHie HAMPSKEHNUS.

6. MccnenoBanre 3aBUCHUMOCTH CHJIBI TOKa, HIYIIErO 4Yepe3 pPe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PE3UCTOPE.

7. OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
COIPOTHUBIJICHUA INPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJAW IONEPEYHOIO0 CEYEHUS U
MaTepuaa.

8. [IpoBepka mpaBuia CIOXKEHUS HAMPSHKEHUM TMPU  MOCIEI0BATEIIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBmia JUisi CHJIBI TOKa MNPU NapajuIeIbHOM COEIMHEHHUH
PE3UCTOPOB.

10. OnpeneneHne paboThl AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHnue MOIIHOCTA DJIEKTPUYECKOIO TOKa, BBIACIAEMOM Ha
pe3ucrope.

12. WccnenoBaHue 3aBUCUMOCTH CHUJIbI TOKa, WAYLIETO 4epe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.

13. Onpenenenue KIIJI narpeBarens.

14. WccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS TTIOCTOSTHHBIX MarHUTOB.



15. I3yyeHre MarHUTHOrO TMOJiAI TOCTOSIHHBIX MarHuTOB MOpH  HUX
00BEIUHEHUU U PA3ICICHUN.

16. MccnenoBanne NEUCTBUSA dJIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPENKY.

17. OnpITEL, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aWMOJCHUCTBUS
KaTYILIKU C TOKOM U MarHuTa OT CUJIbI TOKAa U HAIIPaBJICHUS TOKA B KaTYIIIKE.

18. M3yueHune nelcTBUs MATHUTHOTO NOJISI HA IPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue u u3ydeHue padoThl 3JEKTPOABUTATEIS.

20. 3mepenue KIIJI a51ekTpoaBUTraTEIbHONM YCTAaHOBKH.

21. OnbITEI IO UCCIEHOBAHUIO SIBIICHUS JJIEKTPOMArHUTHOW WHIYKIUU:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBr>keHue. HepaBHoMepHOE mpsiMoNMHENHOE JBHKeHUE. CpeHsass U MTHOBEHHAs
CKOpOCTb TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe npsiMOJIMHEWHOEe JBHkeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpY>KHOCTH. Ilepwon u yacrota oOparieHus.
JInnenHas u yrioBast CKOpocTH. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepBeiit 3ak0oH HproToHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUSI MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH U 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmmyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIYyJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cWil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
MMOBEPXHOCTHIO 3eMiIH. [loTeHIManbpHas SHeprus cxaTtou npyxuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIHUH.

Hemoncmpauuu.



1. HabGnrogenre MexaHW4ecKOro ABMKCHHSI Tella OTHOCUTENIBHO Pa3HbIX Tel
OTCYETA.

2. CpaBHEeHHME MyTE€Hd W TPACKTOPUWA JIBHJKEHHSI OJHOTO M TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. I3MepeHne CKOPOCTH U YCKOPEHUS IPSIMOJIMHEWHOTO JIBUYKEHUS.

4. MccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

5. Habmonenue nBMKEHUS Tela Mo OKPYKHOCTH.

6. HaOmoneHne MexaHMUeCKUX sSIBICHUH, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBIKEHUM OTHOCHUTEIBHO
KaOuHeTa (QPU3UKH.

7. 3aBUCUMOCTh YCKOPEHHMs Tela OT MAacChl Tela M ACHCTBYIOUIEH Ha HEro
CHJIBL.

8. HabmoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUU TEJl.

9. I3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUYKEHUU.

10. Ilepenava umirynbca mpu B3auMOJEHCTBUH TEN.

11. TIpeoOpa3oBaHus YHEPTUU MTPU B3AUMOJEHCTBUU TET.

12. CoxpaHeHre NMITYJIbCA IPU HEYNIPYTOM B3aMMOJICCTBHH.

13. CoxpaHeHue UMITyJbca Mpu adCOJIFOTHO YIIPYTOM B3aUMOJEHCTBUM.

14. HaGmroneHne peakTUBHOTO JBUKECHUS.

15. CoxpaHeHHEe MEXaHUYECKON 3HEPTHH MPU CBOOOTHOM MaJCHHH.

16. CoxpaHeHMEe MEXAaHMYECKOM DJHEPIMM TMpPHU JBWXKCHUM Tena TOJ
JEUCTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1. KoHcTpynpoBaHnue Tpakra IJisl pasroHa M JaJbHEHMIIEro paBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETIEKKU.

2. OnpeneneHue CpeaHEel CKOPOCTU CKOJBXKEHUS Opycka WU JIBHKEHUS
HIapyKa M0 HAKJIOHHOM IIOCKOCTH.

3. OnpenenieHre yCKOPEHMsI Tejla IPU PABHOYCKOPEHHOM JBMXKEHUHU IIO
HAKJIOHHOU TUTOCKOCTH.

4. MccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JIBXKEHUU 0O€3
HAa4aJIbHOW CKOPOCTH IIyTHM OTHOCSTCS KakK psAJ HEYETHBIX YHCET, TO
COOTBETCTBYIOIIHME IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. lcciienoBane 3aBUCHMOCTH CWJIBI TPEHHS CKOJBXKEHHUS OT CHJIBI
HOPMAJIBHOTO JaBJICHMUS.

7. Onpenenenue kodhuieHTa TpeHNs CKOIbKEHUS.

8. Onpeznenenne KECTKOCTU IPYKUHBI.



9. Onpenenenne paboThl CHIIbI TPEHUS TIPU PABHOMEPHOM JIBI)KEHUU TeJa IO
TOPU30HTAIBbHON NOBEPXHOCTH.

10. Onpenenenre pabOThl CHIJIBI YIPYTOCTH TPU TOIBEME Tpy3a C
UCII0JIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.
11. N3yyeHue 3aKoHa COXpaHEHUS SHEPTHH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIEOATEITHHOM JIBHXKEHUH.

3aryxatomue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. CBoOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHuWii Tell IMOA JNEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

2. HaGmogenue xosne0anuii rpy3a Ha HUTU U Ha TPYKUHE.

3. HabOmronenue BbIHYXICHHBIX KOJIEOaHUM U pe30HaHCa.

4. PactipocTpaHeHue mpo10IbHBIX U MOMEPEUHBIX BOJIH (Ha MOJIEIN).

5. HaGnrogeHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

6. AKyCTUYECKHI pE30HAHC.

Jlabopamopuwie pabomul u onvimol.

1. Onpenenenyue 4YacTOoTbl W TepuoAa KoJICOAHMIT  MaTEeMaTHUYE€CKOTO
MasiTHUKA.

2. Ompenenenre 4acTOThI M eproa KoJieOaHu MPY>KUHHOTO MasTHUKA.

3. MccnenoBanre 3aBUCUMOCTH TIepHOJia KOJIe€OAaHUW TOJIBEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. UccnegoBanue 3aBUCMMOCTH MEPHOJA KOJEOAHUM MPYKUHHOTO MasTHHKA
OT Macchl Tpy3a.

5. [IpoBepka HE3aBUCUMOCTH TEepUOJa KOJIeOaHUW Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI,  JIEMOHCTPUPYIOLIME  3aBUCUMOCTh  Mepuoia  KoJeOaHHit
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. UsMepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Paznea 10. D1eKTPOMATrHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.



ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BoiHbL.  CBoMcTBa
ANeKTpOMarHuTHhIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoja csera. CKoOpocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBoiiCTBA PNIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. I3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IMOMOIIbIO MOOWJIBHOTO
TenedoHa.

Paznen 11. CBeroBble sIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuuHelriHoe
pacnpoctpanenue cBera. 3atMeHust ConHua u JIynel. Otpaxenue ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. VICronp30BaHME TOJMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom mydeit B JumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHKpPOCKONIa M Tejeckoma. [7a3 Kak onTuyeckas cuUcTeMa. BIM30pyKoCTh H
JAIbHO30PKOCTh.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Uciepcus cBeTa.

Jemoncmpayuu.

. [IpsiMonTMHENHOE pacIPOCTPAHEHUE CBETA.

. OTpaxkeHue cera.

. [Tonyuenune n300paskeHUil B INTOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
. [Ipenomnenue caera.

. OnTryeckuii CBETOBO/.

. Xon nydeit B coOuparonieit JuH3e.

. XoJ Jiyuel B pacCeMBaIOLIECH JIMH3E.

. [Tonyuyenune n300pa>keHUii ¢ TOMOIIIBIO JIUH3.

. [Ipunnun aeiictBus poroanmnapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mojens riaa3za.

11. PazyoxxeHue 0eoro cBeTa B CIIEKTP.

12. Tlomyuenue 6enoro cBeTa MpH CIOKEHUU CBETA PA3HBIX 1[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. MccnenoBanre 3aBUCUMOCTU YIUVIA OTPA)XEHHUSI CBETOBOrO Jiyya OT yria
naJIeHusl.
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2. 3ydyeHune xapakTepUCTHK U300PKECHHS TIPEIMETa B INTIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCHUMOCTH YyTila MPEIOMIIEHHS] CBETOBOIO Jiyya OT yriia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. [TonyyeHue n300pa>keHU € MOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Onpenenenue (HOKYCHOTO PACCTOSTHUS M ONTHUYECKON CHUIIBI COOMparoIei
JIUH3BI.

6. OMBITHI IO PA3JI0KEHUIO OEJI0OT0 CBETA B CIEKTP.

7. OnBITHL IO BOCHPUATHUIO IIBETA MPEIMETOB IMPU MX HAOIIOJCHUU 4epes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJIeHHUS.

OmneiTel Pe3epdopna u mianerapHas moaenb atoma. Monens aroma bopa.
Hcnyckanue u normonieHre ceeta arToMoM. KBanTel. JInHedaTeie CIIEKTPHI.

PanuoaktuBHOCTE. AJb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens atomHoro snapa. HW3ortonsl. PaanoakTuBHBIE
npeBpaienus. [lepron nonaypacmnana aTOMHBIX SEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Macchl M dHepruu. Peakuum cuHTe3a U
nenenud saep. Ucrounuku 3aeprun CosHIla U 3BE3I.

SAnepnass sHepretka. J(eWCTBUS paguOaKTHBHBIX HW3JIIYYEHUW Ha >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. COexTphl U3ITy4EeHUS U MOTJIOLIEHHUS.

2. CeKTpbl pa3IuyHbIX ra30B.

3. Cnektp BoJOpO/A.

4. HabnmroaeHue TpekoB B kKamepe BuibcoHa.

5. PaboTa cuéTumka HOHU3UPYIOUIUX U3ITYyYEHUH.

6. Perucrpanus nznyueHus: NpUpOAHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGmroieHre CIUIOMIHBIX U IMHEWYAThIX CIIEKTPOB U3TyUCHHUS.

2. UccnenoBanne TPEKOB: M3MEPEHHE JHEPTUM YACTHUIBI MO TOPMO3HOMY
nyTH (1o ¢potorpadusam).

3. I3mepenne paanoakTUBHOTO (oHa.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpUTETHEHO-0000IIAIOMINN MOY/Ib TIPEAHA3HAYEH JISI CUCTEMATU3alUN
u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKE /I TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy T0 (u3uKe s 00ydaromuxcs,
BBIOpABIIMX ATOT YUEOHBIH MpEaMET.



[Ipy M3ydyeHUM AAHHOTO MOIYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBaEeTCs JOCTHKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBCHHOHAYYHAasi I'PAMOTHOCTb: OCBOCHHUE HAy4YHBIX METOJOB MCCIICIOBAHUSA
SBJICHUN MPUPOJAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep IaHHOIO pasjelia peaau3yercs
3a CuéT TOro, 4To OOYyYarolIUecs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
npeJiaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBACHATH
(bu3nYecKue BIEHUS B OKPYKaIOIIEH MPUPOJIE U IOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4HbIE METOJIbl UCCIEOBAHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAYYHBIE OCHOBBI HaMOOJIEE BaXHBIX JOCTHIKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO HCIOJIb30BAHUS PA3JIUYHBIX NCTOUYHHKOB
DHEPIMM HA OCHOBE 3aKOHA IPEBPAILCHHS U COXPAHEHUS BCEX M3BECTHBIX BHJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS NTPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacCTHu:

NATPUOTHYECKOT0 BOCIIUTAHUS:

— IPOSIBJIEHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
bu3nUecKoil HayKH;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSM POCCUMCKUX YUEHBIX --(PU3HKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY Y4YaCTHUIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUUN
busuky;

— OCO3HaHUE BAXHOCTH MOPAIBHO--3THYECKUX IPHUHIUIOB B JEATEIBHOCTH
YYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITHE ACTETHUECKUX KadyecTB (PU3MUECKON HAayKu: €€ TrapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

— OCO3HAaHUE ILIEHHOCTH (U3MUECKOM HAayKH KaK MOIIHOIO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWIIEW COCTABIISIOLIEH
KYJIBTYPBIL;

— pa3BUTHE HAy4yHOH JIOO03HATENLHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NesATEeIbHOCTH;

S) d¢opmMupoBaHusi  KYJbBTYPbl 30pPOBbSI M  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHUME LEHHOCTH Oe3omacHOro o0pa3a »KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOro0 TOBEACHUS Ha
TpaHCIIOpTE, Ha JOpOTax, C OHJIEKTPUYECKUM U TEIUIOBBIM OOOpYIOBaHHUEM B
JIOMAIITHUX YCIIOBUSIX;

— c(hOpMHUPOBAHHOCTh HaBbIKa peQIeKCUU, NPHU3HAHUE CBOEro MpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro YeiaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:



— aKTUMBHOE YYacTHE€ B PEIICHUM MPAaKTHUUECKUX 3a/ady (B paMKax CEMbH,
oOpa3oBaTenLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUM;

— MHTEpeC K MPaKTUYECKOMY M3YUECHHIO MPO(ECCHiA, CBA3aHHBIX C (PU3UKOM;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

— OpHUEHTalusi Ha NMpUMEHeHHe (U3MYECKUX 3HAHMM JUIsl pelieHHs 3aJad B
00JaCTH OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX ITOCJIEACTBUAN JIJI1 OKPYKAIOIIEW CPEJIbI;

— OCO3HaHUE MO0ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTed ux
peleHus;

8) ajmanTanuM K M3MEHAKIIMMCH YCJIOBHUSIM COLMAJIBLHOH M NPHPOIHOH
cpeabl:

— TOTPeOHOCTh BO B3aUMOJICHCTBUU IPU BBHINOJHEHUU HWCCICAOBAHUN H
MPOEKTOB (PU3UYECKON HAMIPABICHHOCTU, OTKPBITOCTh OTBITY U 3HAHUSIM JPYTHX;

— TIOBBIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEpPE3 MPAKTHYECKYIO
NEATEIIBHOCTD;

— mnotpedHocTh B (GOPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4YHUCJIE
bopMyIMpOBaTh UJIEU, TOHSATHS, TUIIOTE3bI O PU3NYECKUX OOBEKTAX U SBJICHUSX;

— OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 00J1acTH
busuKy;

— IUIAaHHUPOBAaHUE CBOErO0 pPa3BUTHS B MPUOOPETEHUMH HOBBIX (UINUYECKUX
3HAHUI;

— CTpEeMJICHHE aHAJIM3UPOBATHh U BBISBIISITH B3aMMOCBSI3U MPUPOJIBI, 00IIECTBA
¥ DKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3UUECKUX 3HAHU;

— OLEHKa CBOMX JEWCTBUM C YYETOM BIIMSHUS HA OKPYKAIOLIYHO Cpeny,
BO3MOYKHBIX IJI00ATbHBIX OCIEICTBUM.

METANIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHUS TpoTrpaMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Yy4eOHbIC  JICUCTBHS,  PEryJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue JeficTBUA:



e BBISIBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIE TPHU3HAKKM OOBEKTOB
(ssBNIEHUI );

e YCTAaHABJIHMBAThH CYIICCTBEHHBIN MPHU3HAK KIACCU(DUKAIIUU, OCHOBAHUS JIJIS
0000IIIEHNS U CpaBHEHUS,

e BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pacCMaTpUBAEMbIX (akTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBIICHHSIM;

e BBISIBIISATH TMPUYWHHO--CIICJICTBEHHBIC CBSI3W TPU HM3YYCHHH (HU3UICCKUX
SBJICHMM M TIPOIIECCOB, JI€NaTh BBIBOJbI C HCIIOJb30BAHUEM JECAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUMIOTE3bl O  B3aMMOCBS3SIX
(bu3MYEeCKUX BEJIUYUH;

e CaMOCTOSITENIHO BBIOMPATH CIIOCOO penieHus ydeOHOM hu3nyecKoi 3aaauu
(cpaBHEHHE HECKOJBKHMX BAPUAHTOB PEIICHUS, BHIOOpP HanOoJiee MOIAXOISINEro C
y4E€TOM CaMOCTOSITEIIbHO BBIICIICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

e WCITOJIB30BATh BOMPOCHI KaK HCCIIEA0BATEILCKUH MHCTPYMEHT TTO3HAHHS,

e TIPOBOJUTH MO CAMOCTOSITEIFHO COCTaBICHHOMY IUTAHY OTIBIT, HECTIOXKHBIH
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIEIOBAHNE (PU3NUECKOTO SBICHUS;

e OIICHMBAaTh Ha TMPUMEHUMOCTh U  JIOCTOBEPHOCTb HMH(OPMAIIUIO,
MOJIYYCHHYIO B XOJI€ UCCIIEIOBAHUS WU KCIIEPUMEHTA;

e CaMOCTOATENIBHO (OPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI MO PE3ybTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

e IPOTHO3UPOBATH BO3MOXKHOE JajbHEHIIee pa3BUTHE  (DUINYECKUX
MPOIIECCOB, a TAaKXKE BBIABUTATH NPEIATNOJIOKEHUS 00 WX Pa3BUTUHM B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

e TIPUMEHSATH PA3IMYHBIC METOMbI, HHCTPYMEHTBI M 3alpPOCHI TIPH TOWCKE H
oTOope UH(pOPMAIIUU UK JAHHBIX C YUETOM MPEIIOKEHHON yueOHOM (hru3znueckon
3a/1auu;

e AHAJIM3WPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHHUS,

e CaMOCTOSITEILHO BBIOMPATh ONTHUMANbHYIO (OpPMY TIPEICTaBIICHUS
uHOpMAIIM U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JuarpaMMamu, MTHOU TpaduKoil 1 MX KOMOWHAITUSIMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

e B XOJie OOCYXJEeHMsI y4eOHOro maTrepuaia, pe3yibTaTOB Ja00paTOPHBIX
paboT W TPOEKTOB 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXKTAaeMOM TEMbI U
BBICKA3bIBaTh WJIECW, HAIlCJICHHBIE Ha pEIICHHE 3aJa4dl W MOAJep)KaHue
OJ1aroKesIaTeIbHOCTH OOIIEHHS;



e CONOCTABJIATH CBOU CYXIEHUS C CYXICHHSIMU JPYTUX YYaCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IUYUe U CXOACTBO MO3UIIHIA;

e BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

o MYOJMYHO MPEACTABIATh PE3YIbTATHI BBIIOJIHEHHOTO (PU3NYECKOTO OIbITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOCKTA);

e NOHUMATh U UCIIOJIB30BATh MIPEUMYILIECTBA KOMAHAHOW U UHIUBHUIYaTIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYIECKOM MPOOIEMBI;

e IPUHUMATh LEIH COBMECTHOW IEATEIBHOCTH, OpPTraHU30BBIBATH JEHCTBUS
no €€ NOCTWKEHUIO: PacIpenessiTh poJid, 00CYXAAaTh IPOLECCHl M PE3yJbTaThl
COBMECTHO pab0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJEH;

e BBIIOJIHATH CBOK YacTh pabOThI, TOCTUTasl KAYECTBEHHOI'O pe3yibTaTa Io
CBOEMY HAaNpaBJICHUI0 U KOOPAUHUPYS CBOM JCHUCTBUA C APYTMMH WICHAMH
KOMaH/Ibl;

e OLIEHMBATh KAa4eCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOATEIBbHO CPOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

e BBISIBJISITH NMPOOJEMBI B KM3HEHHBIX M Y4E€OHBIX CUTyalUsiX, TPEOYIOIIMX
JUIs pelieHus: GU3NYeCcKruX 3HaHU;

e OPDHUEHTHPOBATBCA B  PA3IUYHBIX [OAXOAAX MPHUHATHS  PEIICHHUU
(MHIMBUAYaATbHOE, IPUHATUE PEILICHUS B IPYIINE, IPUHATUE PEILICHUN TPYIIION);

e CaMOCTOSITEJIbHO COCTaBIIATh aJTOPUTM pelieHus (HU3NUEeCKOi 3a1aun UiH
IUIAHA UCCIIEJOBaHUs C YYETOM HMEIOIIUXCS pEecypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIAaracMble BAPUAHThI pELICHUM;

e JIeJIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:

e JaBaTh aJICKBATHYIO OLIEHKY CUTYyallMH U MpeJiarath 1jiaH e€ N3MEHEHNUS,

o OOBSICHATH MNPUYMHBI  JOCTHXKEHHS  (HEIOCTHIKEHHUSI)  PEe3yJIbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

e BHOCUTH KOPPEKTHUBBI B JACSITENBHOCTH (B TOM YHCII€ B XOJ BBIITOJHEHHUS
(bu3MUecKoro MccleoBaHUsl WM TNPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBILIUXCS CUTYallUi, yCTAHOBJICHHBIX OINOOK, BOSHUKIIIKUX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEJIH U YCIOBHSIM;

e CTaBUTH ce0s1 HA MECTO JPYToro 4eloBeKa B X0JI€ CIopa WK JUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYroro;

e IPU3HABATh CBOE MPABO HA OUIMOKY MpPH pelIeHUH (PU3NYECKUX 3a7a4 WU
B YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 Kjacce rnpeaMeTHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e WCIIOJIB30BATh  TOHATHSA:  (PU3NYECKHE UM  XUMHUYECKHUE  SBIICHHS,
HaOIIOICHUE, SKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, CANHUIIBI (DU3UIECKUX BEIIMUYHH,
aToM, MOJIeKyJla, arperaTHble COCTOSIHHMS BeliecTBa (TBEpAOE, >KUIKOE,
ra3oo0pa3Hoe), MEXaHMYeCKOe JBI)KEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
PSIMOJIMHEWHOE), TPAEKTOPHSI, paBHOACIHCTBYIOIIas cuia, Aedopmarus (ymnpyras,
MJIACTHYECKast ), HEBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

e pa3nuyarh sBIEHUA (IudQy3us, TEIIIOBOE IBUKEHUE YACTHUI[ BEIICCTBA,
paBHOMEpHOE JBUKEHUE, HEPABHOMEPHOE JABUKEHUE, UHEPIUS, B3aUMOJICHCTBUE
T€Jl, PAaBHOBECHE TBEPABIX TEJI C 3aKPEIJIEHHOM OCBhIO BpalllEHHs, Nepenada
JaBJICHUS] TBEPABIMU TEJIaMH, >KUAKOCTAMH M ra3zaMu, aTMOC(EepHOE IaBIICHHUE,
MJIaBaHUE TeJ, NpPEeBpalleHUs MEXaHWYECKOW HSHEPruu) IO ONUCAHUIO0 UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBICHHUE,

e pacrmo3HaBaTh TMPOSIBJICHUE U3YYCHHBIX  (PU3WYECKUX  SIBICHUUA B
OKpY’KaloleM MHUpe, B TOM uucie (U3UYECKHUE SIBICHUS B MPUPOJIC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CWJIbl TPEHHUS B TIPUPOJIC U TEXHUKE, BIUSHUE aTMOCPEPHOTO JAaBICHUS HA KUBOM
OpraHu3M, IIJIJaBaHUE pPBIO, pbhIYArd B TEJE€ YEJIOBEKa, MPU ITOM IEPEBOIUTH
MPaKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(npu3Haku) GU3NUECKUX SIBICHHUI;

e ONHUCHIBATh M3YUYCHHBIC CBOMCTBA TeN W (DU3UUYECKUE SIBJICHUS, UCIOJb3YS
dbu3nyeckre BeIWYMHBI (Macca, OOBEM, IUIOTHOCTH BEIECTBA, BPEMs, ITyTh,
CKOPOCTb, CPEIHsISi CKOPOCTb, CHJa YINPYTOCTH, CUJIa TSKECTH, BEC Tella, CUja
TpeHusi, AaBieHue (TBEPAOrO Teja, >KUIKOCTH, Ta3a), BBITAIKUBAIOUIAS CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbl, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KHHETUYECKAsl M TIOTCHI[MAIbHAsI DHEPTHUSI), IPU
OMKMCAHUK TPABUIILHO TPAKTOBATh (DU3UUECKUN CMBICIT HCIIOJIb3YEMBIX BEIIWYUH,
uxX O0O0O3HAUCHUS W EIUHUILI (U3UYECKUX BEIUYUH, HAXOJIUTh (POPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;

e XapaKTepU30BaTh CBOWCTBA T, (PU3UYECKHUE SIBJICHUS U TIPOIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (00Ka), «30J0TOe
MPaBUJIO» MEXaHWKHU, 3aKOH COXPaHEHUS MEXaHMYECKOW HSHEPruu, Npu STOM
JlaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3alMCHhIBATh €ro0 MaTeMaTHYECKOe
BBIPAKEHUE;



o OOBACHITH (PU3NUECKUE SBICHUS, MMPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOTHYECKUX I11aroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

e pemiaTh pacy€THbIC 3aauyd B 1—2 JeHCTBUS, HCHOJIB3YS 3aKOHBI H
dbopMyIIBI, CBS3BIBAIONINE (DU3UUCCKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS
3aJlayd 3alUChIBaTh KPATKOE YCIOBUE, IMOJCTABIATh (PU3UYECKUE BEITUYHHBI B
dbopMysIbl U TPOBOJIUTEH PACUYEThl, HAXOAUTh CHPABOYHBIE JaHHBIC, HEOOXOIUMBIE
JUISL pelieHusl 3a7ad, OILIEHUBATh PEATUCTUYHOCTh TOJYYEHHOW (U3HUECKOn
BEITUYNHBL;

e pacro3HaBaTh MpPOOJIEMbl, KOTOPhIE MOKHO PEIIUTh MpPU TMOMOIIU
bu3MYEeCKUX METOJIOB, B OIMCAHUM MCCIEIOBAHUS BBIIEISATh MPOBEPSIEMOE
npeanosjoxkenue (TUMOTE3y), pas3iuyaTh W HHTEPIPETUPOBATH IMOTYyYEHHBIN
pe3yabTaT, HAXOAUTh OIMOKHU B XOJ€E OIbITA, JeJaTh BHIBOJIBI IO €T0 PE3yIbTaTaM;

e MPOBOAUTH OMNBITHI 10 HAOMIOACHUIO (U3WYECKUX SBJICHUN WU
bu3nYecKuX CBOMCTB Tei: (OpMYJIHUPOBATh MPOBEPSEMBIC MPEANOIOKECHHUS,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOT0 000PY/I0BaHHS, 3aKCHIBATH XOJ1 OMbITA U
(bopMyIMpOBaTh BHIBO/IBI,

e BBINOJHATH MPSAMBIC H3MEPEHUS PACCTOSHUS, BPEMEHU, MacChl Tela,
o0b€Ma, CHJIBI M TeMIepaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U IU(PPOBBIX
npuOOPOB, 3aMKUCHIBATH MOKA3aHUS MPUOOPOB C YyUETOM 3aJaHHOW aOCOIIOTHOM
IIOrPETHOCTHA U3MEPEHUN;

e TIPOBOJUTH UCCIIEIOBAHNUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMYHUHBI OT
JIPYroi ¢ UCTOJBb30BAHUEM MPSIMBIX U3MEPEHHU (3aBUCUMOCTH MyTH PABHOMEPHO
JBIDKYIIETOCS. Tella OT BPEMEHU JBIXKCHHS TeJa, CUJIbI TPEHUS CKOJIbXKEHUS OT
Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEH TE M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOUIAAX COMPHUKOCHOBEHHMS TEJ, CHIIbI YIPYrOCTU OT YJJIUHEHHS MPY>KUHBI,
BBITAJIKUBAIONICH CHJIbI OT 00BbEMa MOTPYKEHHOM 4YacTU Tejla U OT IUIOTHOCTHU
KUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH Te€ja, OT TJIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUH TIJIaBaHUS T, YCIOBUM paBHOBECHS pblyara v 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUHM y4E€OHOTO HMCCIIEIOBAaHUS, COOMPATh YCTAHOBKY U
BHITIOJIHATh ~ M3MEPEHUS, Cleays TMpeMIoOKeHHOMY IUIaHy, (QUKCHpOBaTh
pe3yJbTaThl  TOJYYEHHOW 3aBUCHUMOCTH  (DU3MYECKUX BEJIWYHMH B  BHJC
NPEVIOKEHHBIX Ta0muIl W rpaduKoB, JieJlaThb BBIBOJBI 110 pe3yJibTaram
UCCIIEIOBAHUS;

e TPOBOJUTH KOCBEHHBIC HW3MEpPEHUS (UBUUYECKUX BEIUYHH (TUIOTHOCTH
BEILIECTBA JKUJKOCTH M TBEPJOTrO TeJjia, CUJIa TPEHUSI CKOJbXKEHHsS, JaBJICHUE
BO3/1yXa, BBITAJIKUBAIOIIAs CuUja, JEHCTBYIOIIAs Ha IMOTPYKEHHOE B >KUIAKOCTH



TENO, KOI(DPUIMEHT TOJNE3HOr0 MAEWCTBHUS MPOCTHIX MEXAHU3MOB), CIEAys
OPEJIOKEHHOW  MHCTPYKIMU: TPU  BBIMOJHEHHMH  HW3MEPEHHM  coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISTh 3HAYEHUE UCKOMOM BEIMYHHBI;

e coOJIO/IaTh MpaBUJIa TEXHUKK 0€30MacHOCTU TIpH paboTe ¢ 1abopaTopHBIM
000py0BaHUEM;

e YKa3blBaThb MPUHIMUIIBI JEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, TUHAMOMETpP, COOOIIAIOIIUECS COCYIbl, OapoMeTp, pblyar,
MOJIBMOKHBINA U HEMOJBYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

e XapaKTepuU30BaTh MPHUHIMUIIBI JEHCTBUA U3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPON HA UX OMUCAHUA (B TOM YHCIIE: MOIIIMITHUKH,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHI MpPEcc, MaHOMETP, BBICOTOMED,
MOPIIIHEBON HAcOC, apeoMETp), HMCIOJIb3ys 3HAHHUS O CBOMCTBAX (PU3UMYECKUX
SIBJICHUHN 1 HEOOXO0IMMbIEe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

e NPUBOAUTH  TpPUMEPHl  (HaXOAUTh  HWHGOPMAIMI0O O  MpPUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEAHEBHOM KU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmieHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3J0pPOBbsI U COOJIOJIEHHUS HOPM HKOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOILEH CpeAcE;

e OCYIIECTBISITh OTOOpP HCTOYHUKOB HUHpopMauuu B VHTepHeTe B
COOTBETCTBHHM C 33JIaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CpPaBHEHMs PAa3IMYHBIX MCTOYHUKOB BBIACIATH MH(OpPMAIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

e WCIIOJIb30BATh MPH BBITIOJHEHUU YY€OHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETH
WuTepHeT, BiaaeTb NpuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKUE MUCHbMEHHbIE M YCTHBIE COOOILICHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3HYECKOTO COICpPKaHHs, B TOM UHUCIE
nyOJUYHO JeNlaTh KpaTKWe COOOIIEHHS] O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
HCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BAaTh W3YYCHHBIN TOHSITUWHBIN
anmnapar Kypca (U3MKH, COMPOBOXKIATh BHICTYIVICHHE NMPE3EHTALINEH;

e TIPU BBHITIOJIHEHUHU YYEOHBIX MPOEKTOB M MCCIIECIOBAHUN PACIIPEICINISTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUH C TMOCTABJIICHHBIMU 3aJladyaMu, CJICIAUThH 3a
BBINIOJIHEHUEM IUTaHA JACHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKIIAJ B
JEATEeIIbHOCTh  TPYIIbI, BBICTPAaUBAaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBUE,
YUUTHIBASE MHEHUE OKPYKAIOLIUX.

K koHiy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



e HCIOJIb30BaTh MOHATHUA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE
aTOMOB W MOJIEKYJI, arperaTHbIe COCTOSIHHSI BEUIECTBA, KPUCTAUIMYECKUE U
amMop(HBIC TeNa, HACBHIINICHHBIA W HEHACHINIEHHBIM Tap, BIAKHOCTH BO3AyXa,
TEMIEPAaTypa, BHYTPEHHSS DSHEPrus, TEIUIOBOM JBUTATENlb, JSJIEMEHTApHbBIN
ANEKTPUYECKUIN 3apsif, JJEKTPUYECKOE TI0JIE, NPOBOJHUKA M JUAJIEKTPUKH,
MMOCTOSIHHBIN 3JEKTPUUECKUN TOK, MATHUTHOE MOJIE;

e pa3naMyaTh SBJICHUS (TEIUIOBOE PACIIMPEHUE M CXKaTHe, TeIvlonepenaya,
TEIUIOBOE PpPAaBHOBECHE, CMAYMBAHUE, KANWUISIPHBIE SBICHHS, HCIIAPEHHUE,
KOHJIEHCAIMsl, IUIaBJIEHWE,  KpUCTauM3alus  (OTBEpACBaHUE),  KHUIICHUE,
Teruionepeaaya (TermIonpoOBOAHOCTb, KOHBEKIIUS, U3ITYYCHHUE), SJICKTPU3ALIMS Tell,
B3aHUMOJICUCTBUE 3aPSIA0B, IEUCTBUS NEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JICUCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM,
AJIIEKTPOMArHUTHAS MHAYKIMS) IO OMUCAHUIO WX XapaKTEePHBIX CBOMCTB M Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

e pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (DU3UYECKUX  SIBIICHUM B
OKpY)KalolleM MHpe, B TOM 4YHucie (PUBUYECKUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKCHUE M KAlWUISIPHBIC SIBIICHUSI B MPUPOJIE, KPUCTAIIIbI B
npupoae, wuznydeHue CoiHIla, 3aMep3aHue BOJOEMOB, MOpCKHE OpH3HI,
oOpa3oBaHUE€ POCHI, TyMaHa, WHEs, CHETa, DJIEKTPUUECKHUE SIBJIICHUS B aTMocdepe,
AIEKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE TOJIe 3€MJIU, Apei( IMOIIOCOB,
pOJIb MAarHUTHOTO TOJIA JJIsl KM3HM Ha 3emMJiie, TOJISIPHOE CHSHUE, TPU 3TOM
NEPEeBOIUTh TMPAKTUYECKYI0 3aJadyy B Y4YeOHYI0, BBIJEIATh CYIIECTBEHHbIE
cBOiCTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

e OMHCHIBATH M3YUYCHHBIC CBOMCTBA TeNl U (PU3UUECKHUE SBIICHUS, UCTIOIb3YS
dbuznyeckre BEIUMYUHBI (TeMIeparypa, BHYTPEHHSS DSHEPrusi, KOJIUYECTBO
TEIUIOTHI, YJAENbHAs TEIJIOEMKOCTh BEIIECTBA, YJIE€JIbHASA TEIUIOTA IUIABJICHHUS,
yaelbHas TeIJIoTa MapooO0pa3oBaHus, yJeidbHas TEIUIOTa CrOpaHusl TOILIUBA,
KO(O(PUIIMEHT TONe3HOTO JEHUCTBHUSI TEIJIOBOM MAlIWHBI, OTHOCUTEIbHAsS
BJIAKHOCTh  BO3[yXd, DOJIEKTPUYECKHM 3apsAl, CHJIa TOKa, JIJIEKTPUUYECKOE
HaNpsHKEHUE, CONMPOTUBJIEHUE MPOBOJIHUKA, YACIBHOE COMPOTUBIICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTH DJJEKTPUUECKOTO TOKa), MpPU ONHCAHUU MPABUIHHO
TpakTOBaTh (PU3UYECKUNA CMBICT HCHOJIB3YEMbIX BEJIMYWH, OOO3HAYEHUS U
CAUHUIBI (PU3UIECKUX BEIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYIO BEIIMUUHY C JAPYTUMU BEIUYMHAMH, CTPOUTHh T'pauKU U3YUEHHBIX
3aBUCUMOCTEH (PM3UYECKUX BEJIMUUH;

e XapaKTepU30BaTh CBOWCTBA T, (PU3UYECKHE SIBJICHUS U TIPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO--KUHETHUYECKON TEOPUU CTPOECHUS
BEILIECTBA, MPUHIMI CYNEPIO3UIUU TOJied (HAa KAaYeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHMs 3apsna, 3akoH Oma i yyacTka Lenu, 3akoH [xoyns—JIeHna, 3akoH



COXpaHEHHUs SHEPruH, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA H
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

e OOBACHITH (DU3UYECKHE TMPOIECCHI M CBOWCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE€ CUTyaluld NPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa: BbISABIATH
MPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBICHEHHUE U3 1—2 NTOTMYECKHUX IIaroB
c omopoi Ha 1-2 H3yYeHHBIX CBOMCTBA (DU3MUECKHUX SABICHUH, (DU3HUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e pemiaTh pacy€THbIE 3aJauyd B 2—3 JCHCTBUS, HCIHOJB3YS 3aKOHBI H
dbopmyIbl, cBsi3bIBaIONIME (DU3UUYECKUME BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS
3alaud  3alACHIBaTh KPATKOE YCIOBHE, BBISBIATh HEAOCTATOK MJAHHBIX IS
peIIeHus 3a1a49d, BEIOUPATh 3aKOHBI U ()OPMYITBI, HEOOXOIUMBIE JIJISl €€ PEIICHMUSI,
MPOBOAUTH PACU€Thl M CPABHUBATH MOJYYEHHOE 3HAYEHUE (DU3NUYECKON BEITMYUHBI
C U3BECTHBIMU JJaHHBIMH;

e pacrmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIH
bu3nYecKuX METOJ0B, WCHOJIb3ys  ONHWCAaHUE MCCIEAOBaHUSA, BBIACIAThH
MPOBEPSIEMOE TPEANOJIOKEHUE, OLUECHUBATh MPABWIBHOCTh MOPAIKA MPOBEACHUS
MCCIICIOBAHUS, I€1aTh BbIBOBI,

e MPOBOJUTH ONBITHl [0 HAOMIOACHUIO (PU3MYECKUX SIBICHUN WM
bu3nUecKkux CBOMCTB Ted (KamWULSIPHBIE SBJICHUS, 3aBUCHUMOCTb JIaBJICHHUS
BO3JlyXa OT €ro o0bEMa, TeMIlepaTypbl, CKOPOCTH NpOLEcca OCTBHIBAHHS U
HarpeBaHus TMpPU HUBJIYYEHHH OT I[BETa WU3Nydaroued (morjomaromei)
IIOBEPXHOCTH, CKOPOCTh UCHAPEHUs BOJABI OT TEMIIEPATYPHI KUAKOCTH U ILIOIIAINA
€€ MOBEPXHOCTH, BJIEKTPU3ALMs TEJl U B3aUMOJCUCTBUE BJIECKTPUUYECKUX 3apsJIOB,
B3aMMOJICHCTBUE TIOCTOSIHHBIX MAarHUTOB, BHU3YyaJIU3allMsl MAarHUTHBIX MOJIEH
MMOCTOSHHBIX MAarHuTOB, AEWCTBUS MAarHUTHOIO TMOJiE HAa MPOBOJHUK C TOKOM,
CBOMCTBA JJICKTPOMArHuWTa, CBOMCTBA DJIEKTPOJBUTATENsl MOCTOSHHOTO TOKA):
dbopMyIMpoBaTh MPOBEPSIEMBbIE MPEANOJIOXKEHUS, COOMpaTh YCTAaHOBKY U3
MPEAIOKEHHOTO  O00OpYJOBaHMS, ONHCHIBATH XOJ| OMbITa U (POPMYIHPOBATH
BBIBO/IbI;

e BBINOJHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPhI, OTHOCUTEIILHOMN BIAXKHOCTHU
BO3/1yXa, CUJIbI TOKA, HAIPSDHKEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYNKOB (DU3NYECKUX BEIUYMH, CPaBHUBATH PE3YIbTaThl U3MEPEHUN C y4ETOM
3aJlaHHOM aOCOTIOTHOM TOTPENTHOCTH;

e TMPOBOAUTH UCCICIOBAHUE 3aBUCUMOCTH OJIHOU (PU3NUECKOIN BEITUYUHBI OT
JPYrol ¢ KMCTOJIb30BAHUEM TMPSIMBIX U3MEPEHUM (3aBUCHUMOCTH COMPOTHUBIICHUS
IPOBOJIHMKA OT €ro JUIMHBI, IUIOAAM TONEPEYHOIO CEYEHHS U YJIEIBHOTO
COIIPOTHUBIICHUSI BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA, UAYIIETO 4Yepe3 MPOBOJHUK,
OT HAIlpPsDKEHUS HAa NOPOBOAHUKE, MCCIEIOBAaHUE IIOCIENOBATEIIBHOIO U
napajyieIbHOTO  COEJUHEHUM TPOBOJHUKOB): IJAHUPOBATh MCCIIEIOBAHUE,



coOupaTrh yCTaHOBKY M BBINOJHATH HU3MEPEHMs, CIEIysl MPEATOKEHHOMY IUIaHy,
¢bukcupoBaTh pe3yabTaThl MOJIYYCHHONW 3aBUCHMOCTH B BUE TaOIUI] U TpaduKOB,
JieaTh BBIBOJIBI 0 PE3YJIBTATAM HCCIIEIOBAHUS;

e IPOBOJUTH KOCBEHHBIE HU3MEpPEHUS (U3MUECKUX BEIUYMH (yAeJIbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJIEHHE IPOBOAHMKA, paboTa MW MOIIHOCTH
AIEKTPUYECKOr0 TOKA): TUIAHUPOBATH U3MEPEHMS, COOUPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJHE€Ayd NpPEMIOKEHHOW WHCTPYKIMU, W BBIUHCIATH 3HAYECHHE
BEJIMYMHBI,

e COOMIOATh MpaBUJIa TEXHUKU 0€30IaCHOCTH IPpHU paboTe ¢ 1abopaTOpPHBIM
000py10BaHUEM;

e XAapaKTEpU30BaTh MPUHLMUIIBI JEHCTBUA U3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HMX ONUCaHUS (B TOM YHUCIE: CHCTEMA
OTOIUIEHUS [JIOMOB, THUTPOMETp, MapoBas TypOHHA, aMIepMeTp, BOJBTMETP,
CUETYMK  IJEKTPUYECKOM  DHEpPruM,  BJIEKTPOOCBETUTEIbHBIE  NPUOOPHI,
HarpeBaTelIbHbIE 3JEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKUE MPETOXPAHUTENH,
AIIEKTPOMATHUT, AJIEKTPOJBUTATENb MOCTOSHHOIO TOKA), WCIOJNb3Ys 3HAHUS O
CBOMCTBax (PU3HUYECKUX ABJICHUNA U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

e pAacrmo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIIBHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, IMCHUXPOMETpP, TUIPOMETP, JIBUTaTelb BHYTPEHHErO  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
IIOCJIEOBAaTEIbHBIM W NApPAJUICIBHBIM COEIMHEHHEM 3JEMEHTOB, pasjnyas
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB JIEKTPUUECKUX LIETIeH;

e NMPUBOAUTH TpPUMEPHl  (HAXOAUTh HWHGOOpPMAIMIO O  TPHUMEPAX)
MPAKTUYECKOTO UCIOJIb30BaHUs (PU3MUECKUX 3HAHUU B MOBCEIHEBHOM KU3HM IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
yCTPOMCTBaMH, COXpPaHEHHUS 3I0POBbsl U COONIIONECHUS HOPM 3KOJIOIMYECKOIo
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

e OCYHIECTBISATh NOUCK HWHGMOpManuu (U3HUECKOTO COAEpKAaHHUS B
HNHTepHeTe, Ha OCHOBE UMEIOIIMXCSA 3HAHUHN U MyTEM CPaBHEHUS JOMOJHUTENbHBIX
VMCTOYHHUKOB BBIIETATh MH(OpPMALUIO, KOTOpPAs SIBISETCS NPOTUBOPEUYUBOU WITU
MOKET OBITh HEJIOCTOBEPHOM;

e HCMOJb30BaTh MPU BHIMIOJHEHUU YUEOHBIX 33JaHUN HAy4YHO--TIONMYJISPHYIO
JUTEPATYpy (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHeT, BiaaeTb nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M KpaTKUE YCTHBIE COOOIICHHS,
00001mast nHGOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COIEpKAHUS, B
TOM  4Wci€  MyOJIMYHO  MPEACTaBIATH  Pe3yJbTaTbl  MPOEKTHOM WU



MCCJIE0BATENIbCKOM AEATEIbHOCTH, TPH 3TOM I'PaMOTHO HCIOJb30BATh U3yYEHHBII
NOHATUWMHBIN  ammapar  Kypca  (U3UKH,  CONPOBOXAATh  BBICTYIUICHHE
MPE3CHTAIUEN;

e IPU BBINOJIHEHUN YYEOHBIX MPOEKTOB MU HCCIENOBAHUN (DU3MUECKUX
IOPOLECCOB  pacHpenesiaTh OO0s3aHHOCTM B TIpPyHIe€ B COOTBETCTBUU C
NOCTABJICHHBIMHA 33Ja4aMH, CIEIWTh 3a BBIIOJHEHHEM IUIAaHA JEUCTBUI U
KOPPEKTUPOBATh €r0, aIEKBATHO OLICHUBATh COOCTBEHHBIN BKJIAJ B JI€ATEIBHOCTh
IpYyMIbl, BEICTpauBaTh KOMMYHHUKaTUBHOE B3aUMOJIECHCTBHUE, MPOSIBIISISI TOTOBHOCTh
paspemarb KOHQIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUM:

e HUCIIOJIb30BaTh TOHATHS: CHUCTEMa OTCYETa, MarepuajgbHas TOYKa,
TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS, Aepopmanus (ynpyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
neperpy3ku, UEHTP TAKECTH, A0COIIOTHO TBEPIOE TEIO, UEHTP TAKECTU TBEPIOTO
Tejaa, paBHOBECHE, MEXAHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HH(QPa3ByK H
YIIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBl MCITyCKaHUS U TOIJIOIICHHUS, alb(a-,
OeTa- ¥ raMMa-U3JIy4eHHUs], U30TOIIbI, s/IEPHAsI SHEPTEeTUKA;

e pa3nauyaTh SBJICHUSA (PABHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE [IBH)KEHHE, CBOOOJHOE IaJIeHHE
T€JI, PABHOMEPHOE JIB)KEHHE 10 OKPYKHOCTH, B3aMMOJICHCTBHE TEJI, PEAKTUBHOE
JBIDKEHUE, KoebaTenbHOe IBUKEHHUE (3aTyXalOIINe U BHIHYK/ICHHbIE KOJICOaHMs),
PE30HAHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3BYyKa, MPAMOJMHENHOE
pacnpocTpaHEHUE, OTpPaXEHUWE M TPEJIOMIICHHE CBETa, IOJHOE BHYTpPEHHEE
OTpa)XE€HUE CBETA, Pa3jIoKEeHUE OEJI0ro CBETa B CIIEKTP U CI0KEHHE CIEKTPAIbHbBIX
LBETOB, JUCIEPCHS CBETa, ECTECTBEHHAs paJUOAKTUBHOCTb, BO3HHKHOBEHUE
JMHEHYaTOro CHEeKTpa U3JIyYEHHUs) MO OMHMCAHUI0 MX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

e pacrmo3HaBaTh MpPOSIBJICHUE HU3YYEHHBIX (PU3MYECKUX  SIBIICHUUA B
OKpYXaroleM Mupe (B TOM yucie (pU3MUECKUE SBICHHS B MPUPOJE: NPUIUBBI U
OTJIMUBBI, JBUWKEHHE MUIaHeT COJIHEYHON CHUCTEMBbI, PEAKTUBHOE JIBUKEHHUE >KUBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJ, ONTUYECKHUE SIBJICHUS B IPUPOJIE, OMOJIOTMUECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HW3IyYEHHUI,
€CTECTBEHHBII paJUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTUBHOE
U3IyYeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBHE PaJMOAKTUBHBIX H3IYYCHHH Ha
OpPraHH3M 4YeJOBEKa), MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3ajady B Y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;



e OIHKCHIBATh M3YYCHHBIE CBOICTBA TeNl U (PU3UUECKUE SBICHUS, HUCIOIb3Ys
¢usznyeckue BENWYMHBI (CPEAHAS W MTHOBEHHass CKOPOCTh Tela IMpH
HEPAaBHOMEPHOM JIBMKEHUH, YCKOPEHHE, IEPEMEILICHNE, YTh, YIJIOBas CKOPOCTb,
CWJIa TPEeHHs, CUJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOJHOIO MajeHMS,
BEC Tejla, UMITYJIbC TeJla, UMIYJIbC CHJIbI, MEXaHU4YecKass padoTa W MOIIHOCTH,
IIOTEHUHUAJIBHAS. JHEpPrus Teld, MOAHATOTO HaJa MOBEPXHOCTBIO  3EMIIH,
IIOTEHUIUAJIBHASL DHEPIUsl CXKATOM IPYKWHBI, KWHETUYECKAas DHEpPrus, IOJIHas
MEXaHU4ecKas SHEPrus, IEPUOJ U YacTOTa KoJieOaHUM, NJTMHA BOJHbBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb IMPEJIOMIICHUSI CPEIbl), MPU
ONMKMCAHUM TPABUIILHO TPAKTOBATh (PM3MUECKUN CMBICI HCIIOIb3YEMbIX BEJIUYUH,
00O3HAYEHUS W EOUHUIBI (U3NYECKUX BEIMYMH, HAXOAUTHb (OPMYIIBI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UUECKYIO BEIMYHMHY C IPYTUMHU BEITUYHMHAMH, CTPOUTD
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

e XapaKTepHU30BaTb CBOMCTBA TeJl, (U3NYECKUE SBJICHUA U IPOLECCHI,
WCIIOJNB3Ys 3aKOH COXPaHEHHWsI DHEPIUH, 3aKOH BCEMHPHOTO TATOTEHUS, HMPUHIMUII
CYNEPHO3ULANA CHUJI, NPUHLIMUI OTHOCUTENbHOCTH ['ammiues, 3akoHsl HproTOHA,
3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIIEHUS CBETA, 3aKOHBI
COXpPAHEHMs 3apsAA0BOIO U MACCOBOIO YHUCEN IPU SACPHBIX PEAKLUAX, IIPU ITOM
JlaBaTh CJIOBECHYIO (OPMYJMPOBKY 3aKOHA M 3aIllMChIBaTh €r0 MAaTEMaTUYECKOE
BBIPAXKEHUE;

o OOBACHATH (PU3UYECKUE TPOIECCHl M CBOMCTBAa TEJ, B TOM YHUCIE U B
KOHTEKCTE€ CUTyalUuld MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX I11aroB
C omopoil Ha 2-3 W3YYEHHBIX CBOMCTBAa (PU3UYECKHX SBICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

e pemiaTh pacu€THBIC 3amadyM  (OmMMparomMecs Ha CUcTeMy U3 2-3
YpaBHEHHUI), HCNONb3Ys] 3aKOHBl M (QOpMyJbl, CBA3bIBaIOIIKME (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHajW3a yCJIOBHUA 3aJayd 3allMChIBATH KPAaTKOE YCIOBHUE,
BBISIBJIAITh HEAOCTAIOIIME WM U30BITOUHBIE JIaHHBIE, BBIOMpAaTh 3aKOHBI U
bopmysbl, HEOOXOIMMBIE [JIsl pEHIeHHs, MPOBOJIUTH PACUEThl W OLIEHUBAThH
PEANMCTUYHOCTD MOJYYEHHOIO 3HAUCHUS (PU3NYECKON BETUUNHBL;

e pacro3HaBaTh MpOOJEMBbI, KOTOpPbIE MOJHO pEIIUTh MpPU T[OMOIIU
¢u3nyecKux  METOAOB, HCIOJIb3YsS  ONHCAaHME HCCICNOBAaHUS,  BBIIETATH
MIPOBEPSAEMOE TPEAIIONIOKEHUE, OLECHUBATh MPABWIBHOCTh IMOPSAJIKA MPOBEACHUS
WCCJIEIOBAHUSI, J1€NIaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YNbTaThl HAOMIOACHUN U
OIIBITOB;

e IPOBOJAUTH OMBITBI 1O HAOMIOAEHUIO (U3UUECKUX SBICHUM WU
¢usznyeckux CBOMCTB Ten (uM3ydeHHe BTOporo 3akoHa HploToHa, 3akoHa
COXpaHEHUs! PHEPruH, 3aBUCMMOCTh MEepUoAa KOoJeOaHUl MPYKUHHOTO MasTHUKA



OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTYIbI MaJIbIX
KoJie0aHul, MPSAMOJIMHEWHOE PacIpOCTPAaHEHUE CBETa, Pa3lIoKeHHE Oeloro cBera
B CIIEKTp, M3Y4YCHHE CBOMICTB H300paXeHHs] B IUIOCKOM 3€pKajie U CBOMCTB
U300paKEeHUsT TpeiIMeTa B coOuparoniel jauH3e, HaOJII0JEHUE CIUIOIIHBIX U
JMHENYaThIX CHEKTPOB M3JIYUYEHHUs): CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY U3
U30BITOYHOTO HaOOpa 00OpYyTOBaHMS, OMHCHIBATH XOJ OIbITa U €r0 Pe3yJbTaThl,
(GbOopMyIHPOBATH BHIBOIHI,

e IIPOBOJUTH MPHU HEOOXOJIUMOCTH CEPHUIO MPSMBIX U3MEPEHHH, ONpeaesss
CpellHee 3HaueHuEe H3MepsieMON BeJMUYMHBI ((DOKYCHOE pacCTOSTHUE COOMpArOIIei
JIMH3BI), 000CHOBBIBAThH BHIOOD crioco0a n3mMepeHus (M3MepUTEILHOIO Mpuoopa);

e TPOBOJUTH HCCICAOBAHWE 3aBUCUMOCTEH (PH3WYECKUX BEIUYHH C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPCHHH (3aBUCHMOCTh IIyTH OT BPEMEHH IPHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadyallbHOM CKOPOCTH, Iepuojaa KoyieOaHun
MaTEeMaTUYECKOr0o MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHHS CBETa
OT yIVla TaJCHHA MW yria TMpeIoMJICHHs OT yria MajeHus): IUIAaHUPOBATh
WCCIIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTATHI
MOJIYy4YEHHOW 3aBUCUMOCTH (DU3MUECKUMX BEJIMYMH B BUAE TaOIUIL U TpauKOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

e IPOBOJUTHL KOCBEHHBIE W3MEPEHUS (PUIMUECKUX BEIUYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TMPU PaBHOYCKOPEHHOM JBMKCHHH, YCKOpPEHHE
CBOOOJHOTO TaJeHNs, KECTKOCTh MPYKUHBI, KOAPOUIIMECHT TPESHUS CKOJIBKCHUS,
MexaHu4eckas padoTa W  MOIIHOCTh, 4YacToTa W Tepuoj, KoJjieOaHuM
MaTEMaTUYeCKOT0 M TMPYKUMHHOTO MAasSTHUKOB, ONTHYECKash CHJa coOMparomiei
JUH3BI,  PAJAMOAKTHBHBIM  (OH):  IJIAaHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAILHYIO YCTAHOBKY M BBITIOJHATH U3MEPCHHS, CIICAYSI MPEII0KESHHON
WHCTPYKIIUH, BBIUYUCIATH 3HAYCHHE BEIMYMHBI M aHAIM3UPOBATHh TOJyYCHHBIE
pe3yJIbTaThl ¢ YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

e cOONIO/IaTh TPaBUJIa TEXHUKK 0€30MacHOCTU TIpu paboTe ¢ 1abopaTopHBIM
000opy10BaHUEM;

e pa3aMYaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (DU3UUCCKUX MOJCIICH:
MaTepuagbHas TOYKa, aOCOMIOTHO TBEPIOE TEJIO, TOUCYHBI HCTOYHHUK CBETA, Jyd,
TOHKas JIMH3a, TJIaHETapHAasi MOJIEIh aTOMa, HyKJIOHHAsI MOJIEIh aTOMHOTO SI/Ipa;

e XapaKTepU30BaTh TMPHUHIUIIBI JEHCTBUS U3YYCHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMHCAHUSA (B TOM YHCIIEC: CITHIOMETD,
JATYMKH TTOJIOKCHHUS, PACCTOSHUS M YCKOPEHUS, paKkeTa, 3X0JIOT, OYKH, TTIEPUCKOII,
doToamnmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), wucnonp3ys 3HaHUS O CBOMCTBaX (DU3MYECKUX SBJICHUA U
HE0OXoaUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;



e HCIIOJIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKH W3YUYEHHBIX TEXHHUUYECKHUX
YCTPOMCTB, HM3MEPUTENbHBIX IMPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
pEIICHUH YYEOHO--IPAKTUYECKUX 3a]a4, ONTUYECKHE CXEMBbI Il MOCTPOEHUS
1300paXeHU B IJIOCKOM 3€pKajie U coOMparoIien J1H3E;

e NPUBOAUTH  TpUMEPHl  (HAXOAUTh  HMHPOpPMALUMIO O  IpHUMEpax)
MPAKTHYECKOTO MCMOIb30BaHUS (PU3NUECKUX 3HAHWW B MOBCETHEBHOM KU3HU TS
oOecrnieueHnss OE30MACHOCTH MPH OOpalieHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTPOMCTBAMH, COXPAaHEHHUS 370pPOBbsl U COOJIIONEHUS HOPM SKOJIOIMYECKOIO
IIOBEJICHUS B OKPYIKAIOILIEH Cpee;

e OCYIIECTBIATh IOUCK HUHPOpMauu (PU3NYECKOTO COJEp)KaHUA B
HuTepHeTe, caMOCTOSATENBHO (POPMYITUPYST MOUCKOBBIM 3ampoc, HAXOAWUTH IYTH
OIpEENEeHHS] JOCTOBEPHOCTH MOJIYYeHHOW MH(OPMALMK HA OCHOBE MMEHOLIUXCS
3HAHWU U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

e HCHOJb30BaTh IPU BBIIIOJHEHUU YUEOHBIX 33JaHUN HAyYHO--TIONYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WuTepHeT, BiaaeTh Npu€MaMH KOHCIEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
MH(pOpMaIKU U3 OJJHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTb COOCTBEHHBIE NMHCbMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
UHGOpPMaIlMU U3 HECKOJIBKUX MCTOYHHKOB (PU3MUECKOIrO COACpKaHUs, MyOIMUHO
IIPEACTABIATh PE3YyJbTAaThl IIPOCKTHOM WM MCCIENOBATENBCKON AEATEIBbHOCTH,
IIPY 3TOM T'PaMOTHO MCIOJIb30BAaTh N3YyYEHHBIA NOHATUMHBIN anIapaT u3y4acMoro
paszgena (QU3MKM U CONPOBOXKJATh BBICTYIUIEHME MpEe3eHTauuell ¢ ydéTom
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Kourposbubie IIpakTHyeckue
n/n NMPorpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2 0 0
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHACCIHE BETHAMHBL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2
3 CTECTBCHHOHAYYHBIH METO]T TO3HAHUS 0 0 httos://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1 1
CTpockue BetecTsa 0 https://m.edsoo0.ru/7f416194
99 JIBroKeHre 1 B3aUMOICHCTBUE YaCTHII 9 0 0 bubnmoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 0 0 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanueckoe ABiokenue 3 0 0 https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 3 bubmuorexa [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

33 Cuna. Brager orn 14 3 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 0 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA > 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 9 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paboa # MomHOCT 3 0 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTsie MexaHH3MEI > 2 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 0 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (uitpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 2 4
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DneKTpUYecKue 3apsaabl. 3apsHKEHHBIE Tela bubnnorexka [JOK
2.1 . 7 0 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 5 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4 0 1
UIEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 11



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

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (uitpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 0 2
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1 0
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 1 1
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 0 0
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 0 0
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 0 0 bubmuorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 2 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 1 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norsoueHue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 0
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10



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

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka: 7-1 knacc: 0a30BBIA ypOBEeHB: yueOHMK, 7 knacc/ IlephimkuH
N.M., UBanoB A.U., AkuuonepHoe odiectBo «M3narensctBo «IIpocBemienne»

» ®usuka: 8- kiacc: 0a30BbIN ypoBeHb: yueOHHK, 8 Kiacc/ IlephimkuH
N. M. HsanoB A. W., AxnumonepHoe oOmiectBo «l3marenbcTBO
«ITpocBenieHue»

» Ouzuka: 9-i1 kiacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kinacc/ [lephikun
N. M., I'ytauk E. M., UBanoB A. U., [letpoBa M. A., AKkiiuonepHoe 00111€CTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

o ®uzuka: Jlupakruueckue maTepuaibl. 7 Kiacc: y4eOHO-METOAMYECKOe
nocobue / A.E.Mapon, E.A.Mapoun — M.:JIpoda

o Ouzmka: Jlugaktudeckue marepuasibl. 8 Kiacc: y4eOHO-METOAUYECKOe
nocobue / A.E.Mapon, E.A.Mapoun — M.:JIpoda

o ®usuka: Jlupakruueckue martepuanbl. 9 kiacc: yueOHO-METOAMYECKOe

nocooue / A.E.Mapon, E.A.Mapon — M.:[Ipoda

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e bubaroreka LIOK https://m.edsoo.ru

eEnunHas  kowiekius — 1UQPOBBIX  00pa30BaTENbHBIX  PECYPCOB.
http://school-collection.edu.ru

eDenepanbHbli  LEHTP HHPOPMAIIMOHHO-00PA30BATEIbHBIX PECYPCOB

(®LHOP). http://fcior.edu.ru



http://fcior.edu.ru/

ePoccutiickuii 00meo0pa3oBaTebHbIN mopTai. http://experiment.edu.ru
eCailT 1 mpermojaBareiel (QU3MKHU, Yy4YAIIMXCA W WX POJUTENCH.

http://www.fizika.ru

eBupryanbHblii METOAMYECKUN KaOWHET yuuTeNnst PU3UKU U aCTPOHOMHUH.

http://www.gomulina.orc.ru

e[ "azera «®@usukay. http://fiz.1september.ru

oCDez[epam,Ha;I 3a049Hasd @HBHKO-TGXHH‘IGCK&H IIKOJIa IIpH MoOCKOBCKOM

(U3UKO-TEXHUIECKOM HMHCTUTYTE. hitp://www.school.mipt.ru

eupopmaruka nu @usuka. http://teach-shzz.narod.ru

e(O0pa3oBareybHbIE aHUMAILIUU JIJI1 YPOKOB (DU3UKU, HHPOPMATUKHU U JIP.

http://somit.ru

e[loprain ecrecTBeHHbIX Hayk: Pusnka. http://www.e-science.ru/physics

o[lyTh B Hayky. http://yos.ru


http://experiment.edu.ru/
http://www.fizika.ru/
http://www.gomulina.orc.ru/
http://fiz.1september.ru/
http://www.school.mipt.ru/
http://teach-shzz.narod.ru/
http://somit.ru/
http://www.e-science.ru/physics
http://yos.ru/
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