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MMOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 000, a Takxke ¢ yuétom deaepaabHOl paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYAlOIMXCS W OPraHU3alMI0 U3YYEHUS
Gbu3MKKM Ha JESITeNbHOCTHON OcHOBe. B mporpamMme mo ¢u3MkKe Yy4YUTHIBAKOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanuzauuu TpebdoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM OO0YUYeHHUs], a TAKXKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'O 00IIIET0 00pa30oBaHMUs.

[Iporpamma no u3uke ycraHaBIMBAaET paclpeiesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCJIe0BaTEIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHWUs METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 y4eOHOMY IIPEAMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOUINM ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
PEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHHH,
M3y4yaeMbIX XUMHUEH, OMOJIOTHEN, acTpoHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, TPEOCTaBIseT Haubosee siCHbIC
o0Opa3ipl MPUMEHEHUsI Hay4YHOTO METOJIa MO3HAHUS, TO €CTh CIoco0a MOJIy4YeHHUs
JIOCTOBEPHBIX 3HAHUU O MHUpE.

OpnHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO 00pa3oBaHUS B CTPYKTYpEe OOIIETo
00pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH U
UHTEpeca K HayKe y 00y4aromuxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoiaraeT OBJAJECHUE
CIENYIOIIMMHA KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIHMH E€CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCJIEI0BAHMS;

e UHTEPIPETHPOBaTH  JAaHHbIE W  HCIOJb30BaTh  HAYYHbBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBaHus ydeOHoro mnpeamera «®Pusnka» B
oOpa3oBatenpHBIX oOpranusauusax Poccuiickoit ®@expepanuu, peamru3yrOIIMX
OCHOBHBIE  00I1€00pa30oBaTEIbHbIE NPOrPAMMBI, YTBEPXKAEHHOW PpELIEHUEM



Komnernn Munucrepersa npocsemienust Poccutickoid @enepanuu (MpoToKoa oT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyyenus pusuku:

NpHOOpEeTEHUE HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UIEKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMHpOBaHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK Pe3y/IbTaTa H3y4eHHUsI OCHOB
CTpOCHHS MaTepuu 1 QyHIaMEHTaIbHBIX 3aKOHOB (DH3HUKH;
(GopMUpOBaHHE TPEJCTABICHHA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHANILHOM JIeATEIbHOCTH, CBI3aHHON ¢ (PM3MKOM, MOArOTOBKA K
JabHENIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTKeHHE 3TUX TIeJIeld MPOrpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHue 3HAaHUW O JUCKPETHOM CTPOSHHM BELIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM ITOJTyUYECHHBIX 3HAHUMH;

OCBOCHHME METOJIOB pEUICHUs MPOCTEHINMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MO/, TBOPYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOMIOAATh IPUPOJIHBIC SBJICHUS U BBIOIHATH OMBITHI,
nabopaTopHble paOOTBI M DKCIEPUMEHTAIbHbIE HCCIECAOBAHUS C
UCTIOJIb30BAHUEM MU3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3NIECKOTO CONEpKaAHUS,
BKJItOUYasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE UH(OpMAIUY;

3HaKOMCTBO cO cepaMu npodecCHOoHANbHON AeATeIbHOCTH, CBA3aHHBIMU
C (Qu3MNKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUX (PU3HUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIil ypoBEeHb) Ha YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHus OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B HefIeN0), B 8
KJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B Hefienio).

[Ipennaraemerii B mporpamMmMe 1o (us3muke nepeueHsb J1abopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHIaTeIbHBIN XapaKTep, yUYUTENb JIeJaeT BbIOOp MPOBEICHUS



71a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIWBUIYATbHBIX OCOOEHHOCTEH
00y4aromuxcsi, CIUCKa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpejiaraéMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.

COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ pojib B IO3HAHUHU OKPYIKAKIIEro MUpa.

®usuka — Hayka o mnpupoxe. fABnenHus npuponbl. OHU3UYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeMMUMHBL. M3MepeHue @u3nueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi cucTeMa €IMHHIL.

Kak ¢wu3uka wu gApyrme ecTeCTBEHHbIE HAyKH H3Y4aloT TMPUPOIY.
EcTecTBeHHO-HAYYHBIM METON TO3HAHWS: HAOJIOACHHE, TMOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIIBM)KCHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Hemoncmpauyuu.

1. MexaHu4eckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHl U MPoLEaypa NPSIMbIX WU3MEPEHUN aHAIOTOBBIM U
G poBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne EHBI ASICHUS KB H3MEPUTEIBHOTO MPUOOpa.
2. N3mepenune pacCcTOAHUN.
3. H3mepenue oO0bEéMa )KUIAKOCTH U TBEPOTO Tea.
4. OnpeneneHue pa3MepoB MajbIX TEl.
5. M3mepenue Ttemreparypbl MpU NOMOLIM KHAKOCTHOIO TEPMOMETpPA H
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeaeHue uccnenoBaHus MO NMPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
HIapuKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OO0Jbllle, 4eM OOJIbIlle BhICOTA
IIyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBEeeHUS 0 CTPOECHNH BelIeCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>xkenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHS YaCTHL C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEIIECTBA: ITPUTSHKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYeCKUX) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX



arperaTHbBIX COCTOSHHSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUU BOJIBI.

Jlemoncmpayuu.

1. Habmnronenue 6poyHOBCKOTO JBUKECHHS.

2. HabGmonenue nuddyzum.

3. HabGmomenue  sBmeHud,  OOBSCHSIONMIMXCS ~ MPUTSHKEHUEM  WJIU

OTTaJIKMBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dbotorpaduii).

2. OmbITH IO HAOTIOACHUIO TETUIOBOTO PACIIMPEHHUSI Ta30B.

3. OmnbIT MO0 OOHAPYKEHHUIO ACHUCTBUS CHUJI MOJIEKYJISIPHOTO MIPUTSKEHUS.

Pa3nen 3. JIBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe JBHKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHssi CKOPOCTh NMPU HEPABHOMEPHOM ABUKEHHHM. Pacuér myTtu u
BPEMEHU JBUKEHHUSI.

SBneHue uHepUMH. 3aKOH WHEpUWHU. B3ammojnelicTBHe Ten Kak NpHYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
o0BEMa BelecTBa.

Cunia Kak XapakTepucTuka B3aumozeincTBus Ten. Cuina ynpyrocTd U 3aKoH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HAIMPABJIEHHBIX MO OJHOMN mpsiMol. PaBHoneicTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.

Hemoncmpauyuu.

HabGnrogenne MexaHnuecKoro JIBHKEHUS Tela.
H3mepeHne cKopoCTH NMPSAMOJIMHENHOTO JBUKECHHUS.
HaOmronenue siBlieHNs] HHEPIUU.

CpaBHEHHE MacC 10 B3aMO/ICHCTBHIO TEJL.
CroxeHue cuJil, HalpaBJICHHBIX M0 OAHON TPSIMOM.

Jlabopamopnsie padomul u onvimel.

1. OmpepeneHne CKOPOCTH PAaBHOMEPHOTO JBIDKCHHsI (ITApPUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeqHEHl CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOH TIOCKOCTH.

3. OmpenerneHue MIOTHOCTUA TBEPIOTO Tea.

1
2
3
4. HaOmroneHne n3MeHEHUs1 CKOPOCTH MPU B3AMMOJIEHCTBUH TEJI.
5
6



4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb pacTsDKEHUA (Aeopmaliim)
NPY>KUHBI OT MIPUII0KEHHOUN CUIIBL.

5. ONbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. JlaBineHue rasa.
3aBUCHMOCTh JaBIEHUS raza oT o0BbEma, TemmepaTypsl. llepemaua naBieHuUs
TBEPABIMU TEJNAMH, KUAKOCTSIMU MU razaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOMHBL. [ 'mapocratnyeckuid
napajaokc. Coobuiaroniuecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
BO3MymrHONW 000noukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJIEeHUs. 3aBUCUMOCTh aTMOC(EPHOIO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlericTBue XKUIAKOCTH M rasa Ha IOTPYKEHHOE B HUX TesO. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3nyxoraBanue.

Hemoncmpauuu.
3aBUCUMOCTbB AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTH Tesa

Y TJIOTHOCTH KUJKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBUE IJIaBAHUSA TEJI: IUNIABAHKUE WJIU HOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIECHUS TIJIOTHOCTEN TENIA U JKUJIKOCTH.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMA MOTPYKEHHON B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEeUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCTH Te€Ja U OT IUNIOTHOCTU KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa UM KOHCTPYMPOBAaHHUE JIOOKH H
OIIpelIeICHUE €€ IPY30II0ABEMHOCTH.

I A o
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Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas padbota. MoIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [Ippumenenue npapuiia paBHOBECHS pbluara K 0J10Ky. «30J10TOe
npaBuio» Mexanuku. KIIJ[ npocteix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexanuueckas odHeprusd. KuHetnueckas M IMOTEHUWAJIbHAs JHEPTUS.
[IpeBpalieHre OHOTO BHIA MEXaHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOThI CUITBI TPEHUS TIPU PABHOMEPHOM JABUKEHUU TeJia 10

TOPU30HTATBHON OBEPXHOCTH.
2. HccrnenoBaHue yCIIOBUU PaBHOBECHS pblyara.
3. Msmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON IHEPIUH.
8 KUIACC

Pa3nen 6. TenJioBble siBJIeHHS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, NMOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucranmnuueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKECHUN MOJIEKYJIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHUE U KaNWJUISIPHBIE ABJICHUS. TenaoBoe paclinpeHue U CokaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUYKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH JHEPTHUU:
TerIonepeaavya u CoBepIieHne padboTel. Buasl Teruionepeaaun: TemIONPOBOHOCTD,
KOHBEKIIHS, U3JTyYEHHUE.

KomanyecTBo TemnoThl. YenbHas TEINIOEMKOCTH BeEIleCTBa. TemIooOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemIoBoro Oamadca. IlmaBneHue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOTo
JIaBJICHUS.

BnaxHocTts BO3myXa.

DHeprus TOIJIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.



[Mpunuuner pabotel TemnoBbix asurareneit KIIJ| temmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTUH B TEIUIOBBIX ITPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.
5

L x® N o

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

Ha6mronenue nuddyszun.

HaOmonenue siBlieHUI CMauyuBaHUs U KAUJUISIPHBIX SIBIICHUIA.
HaOGmroneHue TenioBoro paciimpeHus Ted.

W3meHeHne naBieHUs ra3a Mpyd U3MEHEHHH 00bEMa W HArpeBaHUU HWJIU
OXJIQXKJICHHUH.

[IpaBuiia u3MepeHus TeMIepaTypshl.

Bune! Teruionepenauu.

OxytaxiIeHre IPU COBEPIIICHUU PabOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kunexnus.

. HaOnronenne nocTostHCTBA TeMIEpaTyphl IPU MIABICHUU.
13.

Moenu TeIUIOBBIX ABUTATEIIEH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSDKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAONIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, XKUIAKOCTEH U
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa 1 HArpEeBaHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHMHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIePATYPhI.

HaOmronenne wu3MeHEHUsI BHYTpPEHHEW DSHEprud Tejla B pPe3ysbTaTe
TEeIJIonepeayr U padOThl BHEITHUX CHJI.

HccnenoBanre sBJICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW W
ropsiueu BOJIBI.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPEThIM METATUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpenesneHne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.



Pasznen 7. diaekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba ponxa 3JIEKTpUYECKHX 3apsiaoB. B3aumonercTBue
3apsOKEHHbIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIAMH).

Onexrpuyeckoe none. Hanpspk€HHOCTh anexrtpuyeckoro mons. IIpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA 3JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBogHMKM W AMDIEKTPUKU. 3aKOH  COXpaHEHUS
IEKTPUYECKOTO 3apsiaa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOTrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIAKOCTIX U ra3ax.

Onektpuueckas menb. Cuna  Toka.  DIJIEKTPUUECKOE  HAMNpsKEHHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BewlecTBa. 3akoH Oma
JU1s yyacTka nenu. [locnenoBarenbHoe U MapaienbHOE COSANHEHUE POBOJHUKOB.

PaGora u MOIIHOCTH JNEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHua.
DNeKTpUYECKUe LEeNH U MOTPeOUTeNn dIeKTpruuecKo suepruu B 0biTy. KopoTkoe
3aMBbIKaHUE.

[TocTostHHBIE MarHUTHI. B3anMOeCTBIE IOCTOSTHHBIX MAarHUTOB. MarHuTHoe
nosie. MarauTHoe mojie 3eMJIM M €ro 3HadyeHue Uil Ku3Hu Ha 3emse. OnbIT
Opcrena. MarHuTHOE 10JI€ JIEKTPUYECKOTrO ToKa. I[puMeHeHne 3IeKTpOMarHuToB
B TEXHHUKE. JI€MICTBUE MATHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM. DJIEKTPOABUTATEIIb
IIOCTOSIHHOTO  TOKa. [crmosib30BaHME  DJIEKTpOABUIaTeled B TEXHUYECKHX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel @apajnes. SABieHne 3MeKTPOMArHuTHON HHAyKuuu. [IpaBumno Jlenna.
DneKTporeHeparop. CrocoObl  TOJIy4eHHUS ~ DJJCKTPUYECKOH  DSHEPIHH.
DNEKTPOCTAaHIIMU Ha BO30OHOBIISIEMBIX HICTOUHUKAX SHEPTUH.

Jlemoncmpayuu.

DneKkTpu3aius Tel.

JIBa poJ1a 2JIEKTPUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3apsKEHHBIX TEJL.
Y CTpONCTBO U JEHUCTBUE IEKTPOCKOIIA.
OnekTpocTaTu4ecKas UHIYKIUS.

3aKOH COXPAHEHMS DJIEKTPUYECKUX 3aps/10B.
[TpOBOJTHUKH U TU3IEKTPHUKH.

MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYM TOCTOSIHHOTO TOKA.

JIeicTBHS DIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHUM TOK B JKUJIKOCTH.

11. ['a30BbIii pa3ps.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mepeHne CUilbl TOKa aMIIEPMETPOM.

N3MmepeHne 3IeKTPUYECKOro HapsHKEHUS! BOJIBTMETPOM.

Peocrar u mara3uH CONpOTUBIICHUN.

B3aumojelicTBue NOCTOSIHHBIX MarHUTOB.

MonenpoBaHuEe HEBO3MOXKHOCTHU Pa3/ieiI€HUs OJICOB MarHUTa.
MopenupoBaHue MarHUTHBIX NOJIEH TOCTOSSHHBIX MAarHUTOB.
OmneiT Opcrena.

MarauTtHoe 1osjie ToKa. JJIeKTPOMarHur.

JleiicTBre MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.
DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKA.

HccnenoBanue sIBICHHS 3JIEKTPOMAarHUTHOW MHYKLUU.

Oneitel @apases.

3aBUCHUMOCTh HAIpPABJICHUS WHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DNEKTPOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.

o v kAW

10.
11.

12.

13.
14.

OneiThl MO HAONIONCHHWIO DJEKTPU3AMKN TEl WHAYKIWEH W Tpu
COIIPUKOCHOBEHUU.

HccnenoBanre JEWCTBUS DJIEKTPUYECKOIO TOJSLT HA MPOBOJHUKHA U
JARJIEKTPUKHU.

COopka 1 mpoBepka paboThI IEKTPUIECKOH TIENMH TTOCTOSTHHOTO TOKA.
W3mepeHne u peryJnpoBaHUE CUIIbI TOKA.

N3mepeHne u peryJinpoBaHUE HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YE€pE3 pE3UCTOpP, OT
CONPOTHUBJICHUS PE3UCTOPA U HAMPSIKEHUSI HAa PE3UCTOPE.

OnBbITHI, JTEMOHCTPUPYIOLIUE 3aBUCUMOCTD ANEKTPUUYECKOTO
CONIPOTHUBJIEHUS MPOBOJHUMKA OT €ro JIMHBI, IUIOWIAINA IOMEPEYHOTO
CEYEHHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HANPKECHUA MPU IOCIEI0BATEIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuWia [Jii CWIbl TOKa MNPU MNapAJIEILHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CUIJIBI TOKA, MAYLIETO YEPE3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.



15. I3y4eHue MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB IIPU UX 00bEAUHEHUN
Y Pa3JIECJICHNH.

16. MccnenoBanne 1eMCTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHUJIbl  B3aWMOJECHUCTBUS
KATYILIKHU C TOKOM U MarHUTa OT CUJIbI TOKA U HAIIPABJICHHSI TOKA B KaTYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.

19. KoHCTpyHnpoBaHue 1 u3y4eHue padoThl AIEKTPOIBUTATEINS.

20. smepenue KII/] anekTpoaBurareibHON yCTaHOBKH.

21. OnBITBI IO HUCCICAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEJOBAHUE W3MEHCHHUI 3HAUYEHUS WM HAIPaBICHUS HWHIYKIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUs.

Mexanudeckoe aABwkeHHEe. MarepuanpHag Touyka. (Cuctema OTCUéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUs. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBH>keHue. HepaBHOMEpHOE NpsIMONMHENHOE JIBM>KeHUE. CpelHsiss U MIHOBEHHAs
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBUKCHUH.

VYckopenue. PaBHOyckopeHHOE mpsMonnHelHOe ABMKeHue. CBoOomHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBUXKEHME MO OKpYyKHOCTU. Ilepumon u vactora oOpaiieHus.
JIuneliHas u yriaoBas cKOpoCTH. LIEeHTpOCTpEMHUTENBHOE YCKOPEHHE.

ITepsbiii 3ak0oH HbptoTroHa. Bropoit 3akon HeroTtoHa. Tpertuii 3akon HeroTtoHa.
[TpuHIMD CyNeprIO3ULIUA CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbKEHUS, CHUIIa
TPEHUs IOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlwxenue ruiaHetr Bokpyr Connpa. IlepBas kocMmuueckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalieHus. MomeHT cuiibl. LleHTp TskecTu.

Nmnynee Tena. M3menenne mvnynbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsKeCcTH, yHpyrocTH,
TpeHusi. CBsA3b dHEpruu U padoThl. [loTeHnanbHas SHEPTUs Tela, MOJHATOTO Hajl
MIOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus cKaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUHU.



Hemoncmpauyuu.

1.

o v bk~ w

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

HaOmronenne MexaHU4eCcKoro JABUXKEHHUS Tella OTHOCUTEIBHO PAa3HbIX Tell
OTCYETA.

CpaBHEeHUE TyTe€d M TPAEKTOpUW ABUIKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKECHUSL.
HccenenoBanne Npu3HaKkoOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

HabGnrogenue MexaHM4ecKuX sIBJICHUM, MPOUCXOISIINX B CHCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUH OTHOCUTEIBHO
KabuHeTa PU3nKy.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Te€Jla W JACHCTBYIOIIEH HAa HEro
CHJIBL.

HabGnronenue paBeHCTBa CUIT IIPU B3aUMOJICHCTBUH TEJL.

M3meHenue Beca Tesna pyu yCKOPEHHOM JIBHKECHUH.

[Iepenaua umMiysnbca npu B3aUMOJACHCTBUU TEIL.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TE.

CoxpaHeHre UMIyJIbca MPU HEYNIPYTOM B3aHUMOJICHCTBUH.

CoxpaHeHne UMITyJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
HaOmtonenue peakTHBHOTO JIBHXKEHUSI.

CoxpaHeHHre MEXaHUUECKON SHEPTHH MTPH CBOOOTHOM IMaCHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU NPU JBUKEHUU TEJIa MO AEHCTBUEM
MPY>KUHBI.

Jlabopamopnsie padomul u onsimel.

1.

KouncTpynpoBanue Tpakrta Juisi pa3roHa U JajJbHEHIIEro paBHOMEPHOTO
JBUKCHUSI IIAPUKA WU TEIEKKH.

OmpeneneHue cpenHeil CKOPOCTU CKOJNBXKEHHsS OpycKa WM ABMXKEHUS
IIapHKa 10 HaKJIOHHOM MIOCKOCTH.

OmnpeneneHrue yCKOpEHHUS Tejla MPU PaBHOYCKOPEHHOM JBUKEHHH I10
HAKJIOHHOU IUTIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHHU MPU PABHOYCKOPECHHOM
JBI)KEHUU 0€3 HaualbHOM CKOPOCTH.

[lpoBepka TUMOTE3bI: €CIM MpPH PAaBHOYCKOPEHHOM JBM)XEHUU 0e3
HAYaJIbHOW CKOPOCTH IYTH OTHOCSTCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIKE MTPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBXKEHHS OT CHJIBL
HOPMAaJIHOTO JaBJICHHUSL.

Omnpenenenue k03P PUIMEHTa TPEHUS CKOTBKEHUSI.

OnpeneneHne KECTKOCTU NPYKUHBI.



9. OmpeneneHune padOTHI CHIIBI TPEHHUS TTPU PABHOMEPHOM JIBU)KEHUH TeJa T10
TOPU30HTAIBHON MOBEPXHOCTH.

10. Onpenenenne  pabOThl  CHIIBI  yNPYTOCTH TMPU  TMOABEME Tpy3a ¢
UCITOJIb30BAHUEM HEMOABUKHOTO U TMOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXpPaHEHUS! YHEPTHH.

Paznen 9. Mexanuveckue Kojie0aHus U BOJTHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/T,
4acTOTa, aMIUTUTy1a. MaTeMaTU4eCKU U TIPYKUHHBIA MassTHUKU. [IpeBpaienue
SHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue  koieOanus.  BuiHyxkaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckue BoJHBL. (CBoiicTBa MexaHWueckux BOJH. [IpojonbHbiE H
MOIIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHHS.
Mexanuyeckue BOJIHBL B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBL.

3Byk. I'poMKoCTh 3Byka W BbicoTa ToHAa. OTpaxeHue 3Byka. Mudpa3Byk u
yJIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenwe koneOaHWi TeE IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YIOPYTOCTH.

Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.

Habmronenue BeIHYK/I€HHBIX KOJI€0aHUI U pEe30HAHCA.

Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJH (Ha MOJIEIN).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHUI PE30HAHC.

Jlabopamopnsie padomul u onsimel.

1. OmpeneneHne dYacTOTBl H TEpUOAa KOJEOAHWI MaTeMaTH4eCKOTO
MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEPHOJIa KOJIeOaHU MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIeOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccrnemoBaHue 3aBUCUMOCTH MEpHoIa KOneOaHu MPYyKUHHOTO MasTHUKA
OT MAacChlI Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJEOAHUM rpy3a, MOABEIHIEHHOTO K
HUTH, OT MaccChl Ipy3a.

6. OmpITBI, JAEMOHCTPUPYIOIIWE 3aBUCHUMOCTh TEpHOJa  KoJeOaHMit
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaieHUS.
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Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  CBoiicTBa
AJIEKTPOMArHUTHbIX BOJH. Illkama sneKTpoMarHUTHBIX BOJIH. Mcmoib3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DIeKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBeTa.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padomul u onvimel.

1. M3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOUIBI0 MOOHIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesnomieHUs cBeta. llosiHOe BHyTpeHHEe
OTpaKEHUE CBeTa. VICMONIp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xox myuent B mna3ze. OnTudeckas cuctema GoToarnmapara, MUKPOCKOIIa
u Teneckona. ['na3 kak onrtuyeckas cucrema. biim30pykocTs U 1allbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Onbitel HbtoTona. CroxeHue
CIIEKTpaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jlemoncmpayuu.

[IpssMOnMHEHOE pacpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyuenune n300paxxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTuyecKuil CBETOBO/I.

Xona aydeil B coOuparoiieii InH3e.

XO0J Iy4yer B pacCEeMBAOLIEH JIMH3E.

[Tonyuenune n300paxxeHuit ¢ TOMOUIBIO JTUH3.

[TpuHiun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Mogzens rnasa.

11. PaznosxeHnue 6enoro cBeTa B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX 1[BETOB.
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Jlabopamopuvie pabomul u onvimol.

1. HMccnenoBanue 3aBUCUMOCTH yIJla OTPaXXEHUs CBETOBOIO Jiyda OT yIJia

naJeHUsl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TIIIOCKOM 3€pKaje.

3. HccnenoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUSI CBETOBOTO JIy4ya OT yIJia

NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. IlomydeHnue n3o0paxeHuii ¢ MOMOIIbIO COOMPAOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSHUSI M ONTUYECKOM CUIJIbI cOOMparolen
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CIIEKTP.

7. OmBITBI MO BOCTPUSTHIO LIBETa MPEAMETOB MPU WX HAOIIOJEHUHM dYepes
[BETOBBIE (DPUIIHTPHI.

Pa3znen 12. KBanToBble AIBJI€eHHUS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
Hcnyckanue u NoromeHre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-u3nydeHusi. CTpoeHre aTOMHOTO
anpa. Hyknonnas wMozens aromHoro sapa. HMszoronmsl. PaanoaxtrBHBIE
npepaieHus. [lepron nonypacnana aTOMHBIX sIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sjep. CBA3p Macchl W 3Hepruu. Peakuuum cuHTe3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3I.

Slnepnasa sHeprervka. JleMCTBHS pPAaUOAKTUBHBIX M3JIYYCHUW Ha KUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4€HHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTp Bogopo/a.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTumka MOHU3UPYIOMINX U3TYyUCHHI.

6. Peructpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaGnroneHue CruloNIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIYUYECHHUS.

2. HMccnepoBaHue TpPEKOB: U3MEPEHHE SHEPIMU YaCTULBI 10 TOPMO3HOMY

nyTtu (o poTtorpadusm).

3. H3mepenue pagnoakTUBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOIYJIb.

[ToBTOpUTENHEHO--00001IAIOIUN MOAYJIb TPEAHA3HAYEH /JI CUCTEMATU3aluU
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OTbITA AESITEIbHOCTH, MPUOOPETEHHOTO
OpU HU3YyYEHUH BCEro Kypca (PU3UKH, a TakXKe JJis MOATOTOBKHM K OCHOBHOMY



TOCYJapCTBEHHOMY 3K3aMeHY MO (U3UKe i1 OO0ydJarolMXCs, BRIOPABIIUX ATOT
y4eOHBIN MpeIMET.

[Tpu u3yyeHUN NaHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JIeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIIEUMBACTCS JOCTHIKCHHUE MPEAMETHBIX U
METANpeMETHBIX  IUTAHUPYEMBIX  pe3yJlbTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasi IPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB MCCIIECIOBaHUS
SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3UUECKHE
SIBIICHUSI, TIPUMEHsISI TIONyYeHHBIC 3HAHUS, pelaTh 3aJadd, B TOM YHUCIE
KauyeCTBEHHBIC M KCTIEPUMEHTAIILHBIE.

[TpuHIMIIHATBEHO IEATENBHOCTHBIN XapaKTep JAaHHOTO pa3/iesia peain3yeTcs 3a
c4€T TOro, YTO OOYUAIOIIMECS BHIMOIHSIIOT 33aHHsI, B KOTOPHIX UM MPEJIaracTcs:

HAa OCHOBE IIOJIyUCHHBIX 3HAHMW pacro3HaBaTh M HAYYHO OOBICHATH
duznyeckre SBICHHS B OKPYKAIOIIEH MPUPOIE U MMOBCETHEBHOMN XKU3HMU;

UCTIOJIb30BaTh HAYYHbIE METOJIbI UCCIIEOBAHMS (DU3MUECKUX SBIICHUH, B TOM
YHClie JAJI IPOBEPKU TUIIOTE3 U MOTYYSHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAy4YHbIE OCHOBBI HamOoOJee BaXHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJOTHI, HapUMep, MPAKTUIECKOTO UCIIOIb30BAHUS PA3IMYHBIX HICTOYHUKOB
PHEPrUH Ha OCHOBE 3aKOHA MPEBPAICHHSI U COXPAHCHHS BCEX M3BECTHBIX BUOB
DHEPTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3yuyenue ¢u3uky Ha ypoOBHE OCHOBHOTO OOIEro 0O0pa3oBaHMs HAMPABICHO

Ha JOCTH)KCHHE JINYHOCTHBIX, METAPEAMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHBIX

PE3YIIbTaTOB.

B pesynbrare u3yueHnus GpU3NKA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus

y obydarorierocst OyayT chopMUpOBaHBI CIICAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B

94acTu:

e 1) NATPMOTHYECKOI0 BOCIIUTAHUS:

e — NPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
buznueckoil HayKu;

e — IICHHOCTHOE OTHOIIIEHHE K JOCTHKEHUSIM POCCUUCKUX yUEHBIX--(DU3UKOB;

e 2) rpa’kIaHCKOIrO U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

e —TOTOBHOCTH K aKTHBHOMY Y4aCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATHYECKHUX TMPOOIIEM, CBI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JOCTHKCHHIA
1)7637097

e — OCO3HAaHHE BAXHOCTH MOPAIbHO--3TUYECKHX NPUHIIMIIOB B JIEATEIHHOCTU
YYEHOTO;



3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS1, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEN
KYJIBTYpBI;

— pa3BUTHE HAy4HOH II0003HATENFHOCTH, MHTEpPEca K MCCIEeI0BATENbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIy4yus:

— OCO3HAHME IIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM O0OPYIOBAHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hopMHpOBAaHHOCTH HAaBBIKA pehICKCUU, TPU3HAHKUE CBOETO MPaBa Ha OLUINOKY
Y TAKOI'0 XK€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

— AKTHBHOE Yy4YacTHE€ B PELICHHM MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTeNbHOM  OpraHW3alli, TrOpoJia, Kpass) TEXHOJOTHYECKOH U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIMX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;
— UHTEpeC K MPAKTHUECKOMY M3YUEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JI0TNYECKOr0 BOCTIMTAHMSA:

— OpHUEHTALUd Ha NpPUMEHEHHE (U3MYECKUX 3HAHMW JJI pelIeHMs 3a1ad B
o0JacTh OKpy’Karolleld Ccpenbl, [UIAHUPOBAaHUS IOCTYIIKOB M OLEHKH HX
BO3MO’KHBIX MTOCIEACTBUM JUIsl OKPYKAIOLIEH cpeabl;

— OCO3HaHHE TI00aTbHOTO XapaKTepa SKOJIOTHMYECKHX MpoOJieM M MyTel ux
peLIeHMS;

8) aganTanMm K M3MEHSIIOIIMMCS YCJOBHSIM COLMAJIBHON W NPHUPOAHOM
cpeabl:

— NOTPEOHOCTh BO B3aUMOJEWCTBUU IIPU BBIIIOJIHEHUU HCCIECJOBAaHUN U
MPOEKTOB (PU3MUECKON HAIMPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
APYTHX,

— TIOBBIIIEHWE YPOBHA CBOEM KOMIETEHTHOCTH Yepe3 MNPAKTHUYECKYIO
NEeSATENBHOCTD;

— NOTPEOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Kciie (OPMYJINPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

— OCO3HaHMe 1e(pUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTH
buzukwy;



e — IUIAHHUPOBAHHUEC CBOCTO PA3BUTHUA B HpI/IO6peT€HI/II/I HOBBIX (1)H3H‘1€CKI/IX

3HAHUIM;

e — CTPCMIJICHUC aHAJIM3NPOBATH U BLIABIIAATH B3aMMOCBA3U IIPHUPO/IbI, 061H€CTB3 n
O9KOHOMMKH, B TOM 4YHCJIC C UCIIOJIb30BAaHHUCM (I)I/IBI/I‘ICCKI/IX 3HaHHﬁ;

e — OILIGHKAa CBOMX JCUCTBUH C y4E€TOM BIHSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOXHBIX TJI00QJIBHBIX MOCIEACTBUH.

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe ocBoeHUs IpOrpaMMbl IO (PU3KKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydaromerocss OyayT CcQOpMUPOBaHbI MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHBIC YIeOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHUBEpCAIbHBIE  Y4eOHBIE  JEHCTBHUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YIeOHbIC ICHCTBHSL.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Ba3oBble Jjornueckue AeicTBUA:

BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BIIEHUN);

yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUNA, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTHBOPEYMS B pACCMAaTPUBAEMbIX (haKTax,
JAHHBIX U HAOJTFOACHUSIX, OTHOCSIIUXCS K (PHU3NIECKUM SIBICHHUSIM;
BBISIBJISITh NPUYMHHO--CJICICTBEHHBIC CBSI3U MPU H3yYEHUU (U3NUECKUX
SIBIICHUI U TIPOIIECCOB, J€JIaTh BHIBOBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX yMO3aKJIIOYEHUHN, BBIJBUTATh TUIIOTE3BI O B3aUMOCBS3SIX
(U3UYECKUX BEIMYNH;

CaMOCTOSTENILHO BEIOMPATh CIIOCO0 pelIeHus yueOHOH (GHU3MIeCcKo 3a/1aun
(cpaBHEHHE HECKOJBKHX BApUAaHTOB pEIICHUs, BBIOOp Hambosee
MOJIXOJISITIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/LCKHeE TeHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAK UCCIIEA0BATENbCKUII HHCTPYMEHT MTO3HAHUS;
MPOBOJUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY OIBIT, HECIOKHbBIN
bu3MYeCKUl JKCIIEPUMEHT, HEOOJbIIOE HCCIEA0OBaHUE (PU3UUECKOTrO
SIBJICHUS;

OIICHMBAaTh HA TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJYYEHHYIO B XOJI€ UCCIICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH 0OOOIIEHHUSI U BBIBOJBI MO pe3yibTaTam
POBEIEHHOTO HAOIIOJIEHUS, OMbITA, UCCIIEIOBAHNUS;



IPOTHO3MPOBATh BO3MOXKHOE  JaibHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, @ TAK)KE€ BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

NPUMEHSATh pa3INyHble METOAbI, MHCTPYMEHTHI U 3allPOCHI MIPH MOKUCKE U
orOope MH(MOPMALMU WM JAHHBIX C Y4€TOM NPEIIOKEHHON yueOHOU
dbu3ndecKoit 3a1a4u;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTaBICHUS;

CaMOCTOSATENIbHO ~ BBIOMpPATh ONTUMANbHYIO (OpMYy TNpeACTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peUIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU rpadUKoi U X KOMOMHALIUSAMHU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

B X0JIe OOCYXICHHsI y4eOHOro MaTepuaia, pe3ysibTaToB JabopaTOpHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HA PEIICHHWE 33Ja4d U TOAJCpPKAHUE
0J1arokeaTeILHOCTH OOIICHUS,

COTIOCTABJIAITh CBOM CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Jraiora, OOHapyKUBaTh PA3IUINE U CXOACTBO TO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
yOJUYHO TPENICTABIIATh PE3yIbTAaThl BBITIOJHEHHOTO (PU3UUYECKOTO OIBITa
(9KCIIepUMEHTa, UCCIICA0BaHUS, IPOEKTA);

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHTHOW U MHIUBUIYaTbHOU
paboThI MPU pelIeHN KOHKPETHON (HU3NUECKON MpoOIeMBblI;

NPUHUMATh eI COBMECTHOM JESTEIHHOCTH, OPTAaHU30BBIBATH JICUCTBUS
no e¢ OCTWKCHHIO: pacHpenessiTh pPOJU, OOCYXKIaTh MPOIEcChl U
pe3yNbTaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITIOJHATH CBOIO YacTh PabOTHI, TOCTHrasi KAYECTBEHHOTO pe3yibTara o
CBOEMY HAIPABIICHUIO U KOOPJIUHUPYS CBOM JEHCTBUS C APYTUMH YJICHAMU
KOMaH/IbI,

OIICHMBATh KAa4ECTBO CBOETO BKJAJa B OONIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENIEHO CPOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (U3nIecKux 3HaHUi;



OpPHUEHTHPOBATbCA B  PA3IMYHBIX MOAXOJAaX MPUHATHS  pPELICHUH
(MHIMBUAYaJIbHOE, NMPHUHATHE PEUIEHUS B TPYIIE, NPHUHITHE PEIICHHMA
IpyIION);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pEIICHUs (PU3NUECKON 3a1aul WIH
IUTAHAa HMCCIICJOBAHUSA C Y4YETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh MIPEIJIaraéMble BAPUAHTHI PEILIECHU;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHECHMUS,;
OOBSACHATHP NPUUYMHBI  JOCTWXKEHUS  (HEIOCTHIKEHUS) pe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B AESATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHUS
(U3MYECKOTO UCCIICOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBHSIM;

CTaBUTH €051 HA MECTO APYIOro YeJIOBEKa B XOE Cropa WK JUCKYCCUU Ha
HAy4HYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY IPU pEIIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYIOTO.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xonIty o0yuenus B 7 KJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, DKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUS BelllecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (paBHOMEPHOE,
HEpAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYOIIAs
cuna,  gedopmanus  (ympyras, — IUlacTH4YecKas),  HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHHE YACTHUI] BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEpPHOE  JBWKEHUE, HHEpUUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCHIO
BpalleHus, epeaava JaBleHus TBEPAbIMU TEIaMU, )KUJIKOCTIMHU U Ta3aMu,
aTMOC(epHOE [aBJICHHWE, IUIABaHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
SHEPIruM) MO ONHCAHUIO UX XapPAKTEPHBIX CBOMCTB U HAa OCHOBE OMBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;



pacrmo3HaBaTh TMPOSBJICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpY)XalollleM MHpPE, B TOM uucjie (PU3NYECKUE SIBICHUS B MPHUPOE:
OPUMEPBI JBUKEHHUS C PA3IMYHBIMU CKOPOCTSIMU B >KMBOM WU HEXUBOU
NPUPOJIC, NECUCTBUE CHUJIbI TPEHUS B MPUPOAE U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JIaBJICHUsI Ha >KMBOM OpraHu3M, IJIABaHUE pbIO, pbluaru B
TeJe YeJ0BeKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO 3a/auy B y4eOHYIO,
BBIJIETISITh CYIIIECTBEHHbIE CBOWCTBA (PU3HAKHU) (PU3UUECKUX SBICHUI;
ONUCHIBATh U3YUYCHHbIE CBOMCTBA TeN U (U3UUECKUE SBJICHUS, UCIIONb3YS
bu3nUecKkue BeIMUrUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOpOCTb, CPEIIHSISI CKOPOCTh, CHJIa YIIPYIOCTH, CHJIa TSKECTH, BEC TEIa,
cuJia TpeHHUsl, AaBieHUe (TBEPAOIO Tela, )KUIKOCTH, I'a3a), BBITATKUBAOIIAS
CWJIa, MeXaHu4deckass padoTa, MOILIHOCTb, IJIEYO CUJIbI, MOMEHT CHIIBI,
KOO (PUIIMEHT TOJIe3HOTO JEHCTBUS MEXaHU3MOB, KWHETHYECKas U
NOTEHIMANbHAS OSHEPrus), NpPU ONUCAHUU TPABWIBHO TPAKTOBATh
(bu3NYECKU CMBICI HCTIONb3YEMbIX BEJTUUMH, UX 0003HAYEHUS U €TUHULIBI
¢u3nyecKux BEIMYUH, HAXOAUTh (HOPMYIBI, CBS3BIBAIOLIME JaHHYIO
Gu3NYECKyI0 BEIMYMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTepu3oBaTh CBOWCTBA TeJd, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3Ys MpaBUJIa CJIOKEHHS CUII (BAOJIb OJHOW MpsiMOM), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBeCHs pbluara (6510ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU
SHEPruu, NpHU HSTOM JaBaTh CJIOBECHYIO (OPMYJIHUpPOBKY 3aKOHAa U
3alIMChIBATh €70 MAaTEMATHYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKHE SBJICHMS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakrTepa:
BBISIBJISITh MPUYUHHO--CJICACTBEHHBIE CBS3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (PUIUYECKUX
SABJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YsS 3aKOHBI U
dbopMyIbl, CBS3BIBAtONINE (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHAIIM3a
YCIJIOBHUSI 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIUYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHbIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUYHOCTD
NOJy4eHHOM (PU3NUECKON BEJIMYMHBI,

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bu3HYEeCKUX METOJIOB, B OITUCAHUU UCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
MPEANOJIoKEeHNE (TUIIOTE3Y ), pa3indaTh U UHTEPIPETUPOBATH MOTYyUECHHbBIN



pe3yNbTaT, HaXOJWTh ONIMOKKA B XOJI€ OIbITAa, NIeJaTh BHIBOABI IO €T0
pe3ynbTaram;

MPOBOJUTh OMBITHI MO HAOMIONCHHWIO (U3WYECKUX SBJICHUA WITU
(bu3nYecKuX CBOMCTB Tel: (hOPMYIUPOBATH IPOBEPSAEMbIE PEATION0KEHHUS,
coOMpaTh YCTAaHOBKY U3 MPEJIOKEHHOTO 000PY/I0BaHUSI, 3aMUCHIBATH X0/
ombITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHHU, MACChl Tela,
00bEMa, CHJIBI W TEMIIepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu(@pOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCMMOCTH OJHOM (PU3HMUECKON BETUYHUHBI OT
JIpPYyrol ¢ HCMHOJb30BAHUEM NPSAMBIX HU3MEPEHUHN (3aBUCMMOCTU IYTH
PaBHOMEPHO ABUKYIIETOCS TEIA OT BPEMEHHU JABUKEHHUS TEJIA, CUIIbI TPEHUS
CKOJIbXKEHHUSI OT Beca TeJjla, KauyecTBa OOpabOOTKM MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAA COMPUKOCHOBEHHMS TEJl, CUJIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BhEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IJIaBaHUs TeJ, YCJIOBUU paBHOBECHs pblyara v OJIOKOB), y4acTBOBATh B
IUIAHUPOBAHUKM  YYEOHOTO UCCJIENOBaHMs, COOWMpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHUsI, CICAys NPEIJIOKCHHOMY IUIaHy, (DUKCHpOBaTh
pe3yibTaThl MOJYYEHHONW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE
NPEMIOKEHHBIX TaOMUIl U IpaUKOB, JENaTh BBIBOJBI IO pe3yjibTaTam
UCCJIeI0BAHNUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (DU3NYECKUX BEIMYHMH (TJIOTHOCTH
BEILECTBA )KUJIKOCTH U TBEPAOTO TENA, CUJIA TPEHHSI CKOJIbKEHUS, IaBJICHUE
BO3/1yXa, BBITAJKHUBAIOLIAS CHUJa, JACUCTBYIOIIAs Ha NOTPYKEHHOE B
KUIAKOCTh  TeNO, KOAPDPUIMEHT TMOJE3HOro  JAEUCTBUS  MPOCTHIX
MEXaHHU3MOB), ClIeJlysl MPEIJIOKEHHON HMHCTPYKIMU: TPHU BBIIOJIHEHUU
U3MEPEHUN COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCISATH
3HAYCHHUE NCKOMOM BEJIMYUHEI;

coOJro1aTh MpaBuiia TEXHUKHU 0€30MACHOCTH MPHU padboTe ¢ 1ab0paTOPHBIM
000py/TI0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOINAIOIINECs COCyAbl, OapoMeTp,
phluar, NOJBUXKHBIN M HETOJBUXKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh NPUHIUIBI  JEHCTBUA HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa MX oONucaHus (B TOM 4YHUCIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHN Ipecc,



MaHOMETp, BEICOTOMEp, MOPIITHEBON HACOC, apEOMETP), UCTIOIb3YsI 3HAHUSA
0 CBOMCTBaxX (pU3MUECKUX SBICHHUI U HEOOXOIUMBbIE (PU3HUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpHUMEpHl  (HAXOAUTh  HWHPOpPMAIMIO O  MpUMepax)
NPAaKTUYECKOTO HCMOJIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
XKU3HU U1 oOecrieyeHus: 0€30MacHOCTU MPH OOpaIlleHuH ¢ MpudbopamMu U
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbs U COOJIIOICHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIoIleH cpesie;

OCYILECTBJIATh OTOOpP MCTOYHUKOB HHPopmauuu B HHTepHeTe B
COOTBETCTBUU C 33IaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUW M TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBON HIM MOMKET OBIThH
HEIOCTOBEPHOM;

MCTIOJIb30BATh MPH BBIMOJIHEHUH Y4eOHBIX 33aJaHUi HAYYHO--MIOMYJISIPHYIO
auTepaTypy GU3MUECKOro COAepKaHus, CIIPaBOYHbIE MAaTEPUaJIbl, PECYpPCHI
cetu UWHTepHer, BiageTh MNpUEMaMH KOHCIEKTUPOBAHUSA TEKCTa,
npeobpazoBanusi HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHbIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIK (PU3NYECKOTO COAEPKAHUSA, B TOM
YHCclie MyOJIMYHO JIeTaTh KpaTKUe COOOLIEHHS O pe3yibTaTaX MPOeKTOB WU
y4eOHBIX HUCCIENOBAaHUM, MPU 3TOM I'PAMOTHO HCIIOJIb30BAaTh M3YyUEHHBIH
NOHATUIHBIN anmapar Kypca (U3UKH, COMPOBOXKIATh BBICTYIJICHHE
MIPE3CHTALIUEH;

Opy BBIOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIEAOBAaHUI pacrpeneisTh
00s3aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3a/layami,
CIEIUTh 3a BBINIOJHEHUEM IUIaHA JCHCTBHI, aJeKBaTHO OILICHUBATH
COOCTBEHHBIM  BKJaJ B  JCATEIbHOCTh  TPYIIBI,  BBICTPaWBAaTh
KOMMYHUKaTHBHOE B3aUMOJICHCTBHE, YUUTHIBAasi MHEHHE OKPY KAIOIIUX.

K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMECHUIA:

UCITI0JIB30BaTh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKUE U
amop(Hble Tela, HACBIEHHBIH W HEHACHIIIECHHBIM Map, BIIAXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHsS SHEPIUs, TEIUIOBOM JIBUTaTelb,
AIIEMEHTAPHBIN JIEKTPUYECKHUN 3apsijl, IEKTPUUECKOE I0JI€, IPOBOJIHUKU
U IUDJIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIE;

pasnuyath SIBICHUA (TEIJIOBOE pacIIMPEHUE U C)KaTHe, Tellonepesaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KAllWUIAPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAlus, IUIABJIEHUE, KpHUCTAJUIM3auus (OTBEpAEBAHUE), KHUIICHUE,



TeIruIonepesaya (TEerIoNpPOBOHOCTb, KOHBEKLUS, U3ITy4YEHHUE),
IIEKTPU3aLUs TEJ, B3AUMOJEUCTBHE 3apsA0B, JEHCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCUCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO T0JIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIIHS)
II0 ONMCAHUID KX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpY)KaloIlleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B IPHUPOAE:
IIOBEPXHOCTHOE HATSHDKECHUE W KalNWULIPHBIE SBIEHUS B IIPUPOJE,
KpUCTaUIbl B Ipupoae, usinydeHue ConHua, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPUUECKUE
ABJIEHUSL B aTMoc(epe, 3IEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJiu, Apend moarCcoB, poJib MATHUTHOTO MOJIS 1Sl 5KM3HU Ha 3eMJle,
IOJIIPHOE CHUSHME, NPH 3TOM IIEPEBOJUTH INPAKTUYECKYIO 3ahady B
yueOHYI0, BBLICIATh CYLIECTBEHHBIE CBOMCTBa (IPHU3HAKU) (PU3NUYECKUX
SIBIICHUH;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA TNl U (U3NYECKUE SBICHHS, UCIIONIb3YS
(u3nuecKkue BEIMUMHBI (TEMIEpATypa, BHYTPEHHSS SHEPTUs, KOJIUYECTBO
TEIUIOTHI, yJelIbHAs1 TEINIOEMKOCTh BEIIECTBA, YACIBbHAs TEIUIOTa
IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJeNbHAs TEIJIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JIEHCTBUS TEIUIOBOU
MalIuHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, DJIEKTPUUECKUM 3apsl, cuiia
TOKa, DJIEKTPUYECKOE HaNpsDKEHHE, CONPOTUBIEHUE TMPOBOJHUKA,
yZI€IbHOE CONPOTUBIICHUE BEILECTBA, pad0Ta U MOIIHOCTb AIEKTPUYECKOTO
TOKa), NpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (U3UUYECKUN CMBICH
UCIIOJIb3YEMbBIX BEJTUYMH, 0003HAUYEHUS U €IUHUIIBI PU3NUECKUX BEJIUYMH,
HaXOJUTh (OPMYJIbI, CBSI3BIBAIONIME JIaHHYIO (DU3MYECKYIO BEIMYUHY C
JIPYTUMHU BEJIMYMHAMM, CTPOUTH TpadUKyd H3YyUYEHHBIX 3aBUCHUMOCTEHN
(U3UYSCKUX BEITMYHH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKOW TEOPUU
CTPOECHMS BEIIECTBA, IPUHLMII CYNEPIO3ULIUHN MOJEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaja, 3akoH Oma Juid yyacTKa LN, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUS SHEPTUH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3allMChIBATh €70 MaTEMATHUYECKOE BhIPAKECHHE;
OOBACHATh (PU3MUYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalllil TPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIIAThH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX



[IaroB C OMOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DHU3MUECKUX SIBICHU,
buznyecKnX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiarb pacy€THblE 3aJadyd B 2—3 JEUCTBUA, MCHOJB3YysS 3aKOHBI U
dbopMyIbl, CBs3bIBaIONIME (PU3NYECKHE BEIUYMHBI: HAa OCHOBE aHalM3a
YCJIOBHUSL 3aJlauyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JJIS  peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe il €€ pelleHHs, MPOBOAUTH pPacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaThb NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIHU
(bU3MYECKUX METOJOB, HCIOJb3Yysl OMUCAHUE HCCIENOBAaHUSA, BBIACIATDH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPsJIKa
IIPOBENICHHSI HCCIIEOBAHUS, AEJIaTh BHIBOJBL,

IPOBOJUTH OMbBITHI MO HAONIONEHUIO (PUBMYECKUX SIBJICHUW WM
(bu3NYecKUX CBOMCTB Tel (KanWUIIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUSI
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MPU H3IYYECHHH OT I1BETa H3JIyYarolled (MOoronaroiei)
NOBEPXHOCTH, CKOPOCTh UCHAPEHUSI BOJBI OT TEMIIEPATYPhl KUIKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI W B3aUMOJECHUCTBUE
AIEKTPUYECKUX 3apsAlIOB, B3aWMOJICUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3YyaJIM3allMsl MarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JIE€UCTBHS
MarHUTHOIO MOJIi HAa IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,
CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOIO TOKa): (opMyJIupoBaTh
poBepsieMble MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHUsl, OMKUCHIBATH XO/1 ONBITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSIMBIE U3MEPEHMS TEMIIEPATYPbI, OTHOCUTEIbHOM BIIAKHOCTH
BO3/lyXa, CHJIBI TOKA, HANPSKEHHUS C HCHOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEJIUYMH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

IPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYHMHBI OT
IpPYro C  UCIHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBIIEHUSI MPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAAXM IONEPEYHOTO
CEUYEHUs U YAEIbHOTO COIMPOTUBIICHUS BEIIECTBA MPOBOJHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANPSIKEHUS Ha IPOBOJHUKE,
UCCJIEIOBAHUE TOCJIEAOBAaTEIBbHOIO W  MAPAJUIEIBHOTO  COEAUHEHUMN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEIOBaHHE, COOUPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (DPUKCHpOBATh
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TaOIUI] U IPaPUKOB, JeNIaTh
BBIBO/IbI 10 PE3YyJIbTATAM UCCIENOBAHNS;



IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUS (PU3NUYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh  BEIIECTBAa, COMPOTUBICHHUE NPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHHUPOBaTh H3MEPEHHs, COOMpPATH
AKCIEPUMEHTAIbHYIO YCTAHOBKY, CJENysl MPEAJIOKEHHON MHCTPYKUUU, U
BBIUNCIISTh 3HAYEHNUE BEIUYMHBI,

coOroAaTh nmpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

XapaKTepU30BaTh IPUHLIMIBI JECHCTBUS HM3YyYEHHBIX NPUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C ONIOPOM Ha UX OMHUCAHMs (B TOM YHUCIIE: CUCTEMA
OTOIUIEHHUS IOMOB, TUTPOMETP, IIapoBasi TypOMHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DJICKTPUYECKON DHEPIUH, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeIIbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), ANEKTPUYECKUE
IPEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTATEIb IOCTOSIHHOIO TOKA),
UCIIOJIb3Ysl 3HAHMSA O CBOWCTBax (PM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M HW3MEPUTENIbHBIC
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETD,
TEPMOC, ICUXPOMETP, TUIPOMETP, IBUTrATE]lb BHYTPEHHETO CrOpaHMUs,
DJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUECKUX IEeNeu ¢
NOCJIE0BATEIbHBIM U MapaJlICIbHBIM COCTUHEHUEM JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYEHHUSI 3JIEMEHTOB IEKTPUUECKUX LIETICH;

OPUBOJUTH  NpUMEPbl  (HAXOAUTh  MH(POPMALMIO O  HpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOU
KU3HU I oOecrieueHrss 6€301acHOCTH MpU oOpalieHuu ¢ npudbopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 310POBbS U COOJIIOJICHUSI HOPM
HKOJIOTUYECKOTO MOBECHUS B OKPYIKAIOILIEH CPEIE;

OCYIIECTBIIAATh MOMCK HHpopManuu (U3MUECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIIEISATH HH(DOPMALIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEJOCTOBEPHOI;

UCIIOJIb30BAaTh MPH BHITIOJHEHUHN YU€OHBIX 3a/laHuil HAYYHO--TIOMYJISPHYIO
auTepaTypy (GU3MUECKOTro COAEpKaHus, CIIPaBOUHbIE MAaTEPHUAIbl, PECYPCHI
cetu HHTepHer, BiageTh NpUEMaMM KOHCHEKTUPOBAHUS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaTh COOCTBEHHBIE NMUCHbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHMUS,
0000miass uHpOpMAIMI0O W3 HECKOJIbKHUX HWCTOYHUKOB (DU3UYECKOTO
COJIEpKaHus, B TOM YHCIIe yOIMYHO NPEACTABIIATD PE3YJIbTAaThl IPOEKTHON
WJIH UCCIIEI0BATEIBCKOM JESATENHOCTH, IIPX 3TOM I'PaMOTHO HUCII0JIb30BATh



U3YYCHHBbI TOHATUWHBIN anmapaT Kypca (U3MKH, COMpPOBOXKAATH
BBICTYIUUIEHUE NTPE3EHTALIAEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3NYECKUX
IPOLIECCOB pacHpeieiAiTh OOA3aHHOCTH B TIpPYyNIE B COOTBETCTBUHU C
IIOCTABJICHHBIMM 33J1a4aMH, CJICAUTH 3a BBIIOJHECHUEM ILIaHA ACUCTBUN U
KOpPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEATENIBHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHUBHOE B3aUMOACHCTBHE,
IPOSIBJISISI TOTOBHOCTh pa3peiiaTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHHUIN:

MCIIONB30BaTh IOHATHUA: CUCTEMA OTCY€Ta, MaTepuaiabHas TOYKa,
TPAEKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjgacTU4ecKkas), TpPEeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, a0CONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHUE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U yIbTPA3BYK, JICKTPOMArHUTHBIE BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh H JAJIbHO30PKOCTH,
CIEKTPbI UCITYCKaHUs U MOTJOLIEHus, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIBI, SIACPHAsl DQHEPTETHKA,;

pazniuuath SIBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJUHEIHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BIDKEHUE, CBOOOIHOE
[1aJICHUE TEJI, PABHOMEPHOE JABUKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBIJKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJIEHHbIE KOJIeOaHUsI), PpE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MNPSIMOJIMHEWNHOE pPAaCHPOCTPAHECHHUE, OTPAKECHUE M IPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPaKEHHE CBETA, PAa3IOkKEeHHE OEJI0ro CBEeTa B
CIIEKTP U CJIO)KEHHE CIIEKTPAJIbHBIX I[IBETOB, JUCIIEPCHUS  CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHENYATOIO CIEKTpa
W3JIy4YEHHS ) 0 ONMKUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB,
JEMOHCTPUPYIOITUX JTaHHOE (PU3HUECKOE SIBIICHHE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpy»KaromeM Mupe (B TOM uucie (U3MUECKUE SBICHUS B TPUPOJE:
IIPUJIMBBI U OTJIUBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBVDKCHUE JKUBBIX OPraHU3MOB, BOCIPUATUE 3BYKOB JKUBOTHBIMHU,
3EMJICTPSICEHHE, CEUCMUYECKHE BOJHBI, IIYHAMH, 3XO0, LBETa Tell,
ONTUYECKHUE SBJICHUS B TPHUPOjJE, OUOJOTHYECKOE ACHCTBHE BUIWMOTO,
yIbTPpadUOIECTOBOTO U PEHTICHOBCKOTO HM3TyYCHUH, €CTECTBEHHBIM
PaAMOAKTUBHBIN (DOH, KOCMUYECKHUE Iy4d, PAJAMOAKTUBHOE H3Iy4YEHUE
MIPUPOAHBIX MHUHEPAIOB, JCHUCTBUE PAJUOAKTUBHBIX M3JIYYEHHH Ha



OpraHW3M YEJIOBEKa), MPU STOM IEPEBOJAUTH MPAKTHYECKYIO 3a7a4y B
y4eOHYI0, BBIACHATH CYIIECTBEHHBIE CBONCTBA (NpHU3HAKH) (PU3NUECKHUX
SIBIICHUM;

ONKCHIBaTh U3YUYECHHbIE CBOMCTBA TeN U (U3UYECKHUE SBJICHUS, UCIIONb3YS
dbu3nyeckue BeNUYUHBI (CpelHsisl U MTHOBEHHAs CKOpPOCTh Teja MpH
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEPEMEIICHHUE, MyTh, YTrIOBas
CKOpPOCTh, CHJIa TPEHUS, CWJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJICHUs, BEC TeJa, HUMIIYJbC Tejla, HUMIYJIbC CHIIbI,
MexaHudeckas paboTa M MOUIIHOCTb, NOTEHIMAIbHAS SHEPrus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MIJIM, MOTEHIUAIbHAS SHEPTUs CHKATOU
MPY>KUHBI, KHHETUYECKAas SHEPT U, TTOTHAS MEXaHUIECKask SHEPT U, IEPHO.T
U YacToTa KoJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTellb MPEJIOMIICHHUS CpEeJbl), MPH ONMUCAHUHU
MPaBUJILHO TPAKTOBaTh (M3MYECKUH CMBICT MCIOJb3YEMBIX BEIIMYMH,
0003HaUeHUA W EAWHHIBI (U3MUYECKUX BEIWYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMMH BEIUYMHAMH,
CTPOUTH TPpaPUKU N3YUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYNH;
XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUN  CYMEPIO3UIMKM CHWJI, TPUHIUI OTHOCHUTEIHLHOCTH [ amuies,
3aKk0HBl HBIOTOHA, 3aKOH COXpaHEHUS MMITYJbCa, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHS 3apsiIOBOIO M MaCCOBOTO UHCEN
IpU SIICPHBIX pEakUusx, MpU STOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA Y 3alMChIBATh €0 MAaTEMAaTUYECKOE BHIPAKEHHUE,

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE W B
KOHTEKCTE CHUTYaIlli MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTePa: BBISIBISAThH
PUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JJOTUYECKUX
[IaroB ¢ Omnopoi Ha 2—-3 U3Y4YEHHBIX CBOWCTBA (U3UYECKUX SIBICHUM,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a]]a4u (ONMUPAIOIIHNECs Ha CUCTEMY U3 2—3 ypaBHEHHI),
WCITOJTb3YsI 3aKOHBI ¥ JOPMYJIBI, CBS3BIBAIONTNE (PU3MUECKIE BETMYUHBL: Ha
OCHOBE aHaJIM3a YCJIOBHS 3aJla4y 3alUChIBaTh KPATKOE YCIOBHE, BISBISAThH
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMBIC IS PEIICHUs,, MPOBOAUTH pACU€Thl U  OIICHUBATH
PEATHCTUYHOCTH TIOJTyYCHHOTO 3HAYCHHS (PU3HUECKON BEIMYUHBI,
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3Yysl OMUCAHUE HCCIEIOBAaHUSA, BBIACIATDH
IpOBEpPSIEMOE MPEANOJOKEeHUEe, OILIEHUBATh MPABWIBHOCTh MOpsIKa



NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUNA WK
du3nyecKuX CBOWCTB Ten (M3ydeHHE BTOPOTro 3akoHa HproTOHa, 3akoHa
COXPAHEHUS DHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJeOAHWH MPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IBI MaJIBIX KOJICOaHUH, TPSIMOJIMHEHHOE PAaCpOCTpaHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
TUTOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHs TMpenMera B coOuparomiei
JuH3e, HAOMIOJeHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB M3ITYUYCHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY U3 M30bITOUHOro Habopa
000py/10BaHus, ONKCHIBATh XO/1 OMbITA U €r0 PE3yJIbTaThl, (POPMYIUPOBATH
BBIBOJIBL;

IIPOBONTH TPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Oompeaesis
cCpelHee 3Ha4YeHHE U3MepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomield JUH3bI), OOOCHOBBIBaTH BBIOOpP CHOCO0a H3MEpPEHUs
(M3MepUTENHHOTO IPUOOpPA);

NPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHHU TIPU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadalbHOM CKOpOCTH, NepHoaa
KOJIe0aHUN MaTeMaTH4YEeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpaKeHUs CBETa OT yria MaJCHWs W yria MpeJoMJICHHs] OT yriia
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTENILHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
bu3NYecKuX BETWYMH B BUJC TaONHIl U TpadUKOB, NEJIaTh BBIBOIBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

NPOBOJNTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh U YCKOPEHHE TeJIa TIPU PaBHOYCKOPEHHOM JABM)KCHUHU, YCKOPECHHE
CBOOOMHOTO TAaJEHUsA, >KECTKOCTh MPYKUHBL, KOIPPUIUEHT TPEHUS
CKOJIbKEHUSI, MeXaHudeckass padoTa M MOUIHOCTb, YacTOTa U TMEPUOJ
KOJIe0aHUN MaTeMaTHYeCKOro W NPYKMHHOTO MAasiTHUKOB, ONTHYECKas
cuia coOuparonied JMH3bI, PaAUOAKTUBHBIM  (OH): IUIAHUPOBATH
U3MEpEeHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIOJHATH
U3MEpEHHs, CIeAysl MPENOKEHHOW HHCTPYKLMU, BBIUYUCIATH 3HAUCHUE
BEJIMYMHBI U aHAJTM3UPOBATH MOJIyYEHHbIE PE3yJbTaThl C YUYETOM 3aJaHHOU
IIOIPEITHOCTHA U3MEPEHUN;

coOroAaTh MpaBujia TEXHUKUA 0€30MaCHOCTH IIpH paboTe ¢ 1a00paTOPHBIM
000py/I0BaHUEM;



paznuyaTh OCHOBHBIE TPU3HAKM W3YYEHHBIX (DU3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCYHBIM HCTOYHHK
CBeTa, JIy4, TOHKAs JIMH3A, IJTaHEeTapHask MOJIETh aTOMa, HYKJIOHHASI MOJIETTh
aTOMHOTO sI/Ipa;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS HM3yYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa MX OMUcaHui (B TOM 4YHUCIE:
CIIUJIOMETP, NAaTYUKUA TIOJIOKCHHS, PACCTOSIHUSI M YCKOPCHHS, PAKeTa,
IXOJIOT, OYKH, TMEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOI, JO3WMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOoAUMbIe (PuU3MUECKUe
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, H3MEPUTEITHHBIX TPUOOPOB U TEXHOJIOTHIECKHX MPOIIECCOB MPH
pelIeHUr  y4eOHO--TIPAaKTUYECKUX 3a/a4, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PKEHUI B TNTIOCKOM 3€pKaJie U COOUpPAIOIIEH JIMH3E;
NPUBOAUTh  TNPUMEPHl  (HAXOOWTh  WH(OpPMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO HCIOIL30BaHMS (DM3UYECKUX 3HAHUM B TTOBCEIHEBHOMN
KU3HU Il oOecrieueHrst 6€301acHOCTH MpU oOpalieHuy ¢ npudbopaMu u
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3I0POBbS U COOJIIOJICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIEH CpeIe;

OCYIIECTBISATh TMOUCK HWHGOpMaK  (U3UIECKOTO COACPKAHUS B
WuTepHeTe, cCaMOCTOATEIHHO (OPMYIUPYS MMOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OTPEJCNICHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIIMK Ha OCHOBE
UMEIOITNXCS 3HAHUN U IOTIOJTHUTEIIbHBIX UCTOYHUKOB,;

WCITIOJIB30BATh MPY BHITIOJHEHUN YUEOHBIX 3aJaHUN HAyIHO--TIOMYJISIPHYIO
JTUTEPATYPY HU3UIECKOTO COJIEPIKAHMSI, CIIPABOYHBIC MATEPHUAIIBI, PECYPChI
cetu UWHTepHer, BiIageTh MNpUEMAMH KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBIE NMMCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
nHOpMAIIMU W3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJEp KaHMS,
myOJUYHO TPENICTABIISATh PE3YIbTaThl MPOSKTHON HIIM MCCIICIOBATEIHCKOM
NESATENIbHOCTH, TMPH 3TOM TPAaMOTHO  HCIOJb30BaTh  W3YYCHHBIH
MOHSATUWHBIN ammapar u3y4aemMoro pasaena (U3WKH U COMPOBOXKIAThH
BBICTYIUICHUE Tpe3eHTaIuell ¢ y4ETOM OCOOEHHOCTEH ayauTOpUHu
CBEpPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie I[IpakTHyeckne
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoTsI
pecypcsl

Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa

Bbu6nmuoreka [JOK
1.1 () - 2 0 0
HBHKA - HayKa o TIpHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 () 2 0 1
HBHHECKHE BETHIHHbL https://m.edsoo.ru/7f416194
N bu6mmoreka [IOK
1.3 EcrecTBeHHOHAYUYHBI METO/T TO3HAHUS 2 0 1 hitps://m.cdsoo.ru/7 416194
Hroro no pazneny 6

Pasnen 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHNH BelleCTBA

bu6mmoreka [IOK
2.1 1
CTpoenne peuiecTsa 0 0 https://m.edsoo.ru/7f416194
29 JIBr>KeHUE U B3aUMOJICVICTBHE YaCTHI] 5 0 1 bubnnorexa HOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2 0 0
[PETATHRIC COCTOANHA BellecTa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3auMojieiicTBae TeJ
bu6mmoreka [IOK
A M
3 CXAHITICCKOC ABHACHHC 3 0 0 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

Bbu6nuoreka [JOK

3.2 MHepuus, macea, M10THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bunpt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB
41 JaBnenue. llepenaua naBineHus: TBEpAbIMU 3 0 bubmmoreka [JOK
’ TeJIaMM, )KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
4.2 Jlasenne KuaKoCTH > 0 https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
4.3 ATmocheproe rasnenue 6 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTU U T'a3a Ha IOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Pabora 1 MOIIHOCTB. JHEPTUs
Bbu6nmuoreka [JOK
>1 PaboTa u mommocT® 3 ! https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
32 Tpocteie Mexaru3Mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexaneckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB 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

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3pen 1. TenioBble siBJIeHUSA
. bubmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 0 0 hitps://m.cdsoo.ru/ 74181 ce
bubmunoreka LIOK
1.2 Teruossie mporecce! 21 ! > https://m.edsoo.ru/7f4181¢ce
Hroro no pazneny 28
Pa3nes 2. DiekTpryeckne 1 MArHUTHBIE SIBJICHUS
)1 DIIEeKTpUYECKUE 3apsiabl. 3apsyKEHHBIE TEJIa 7 0 1 bubmmoreka [JOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 IToCTOSAHHBIN JIEKTPUUYECKUIN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
Bbubmunoreka LIOK
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
24 C) 4 0 0
FICKTPOMATHHTHA HHAYIKILHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICeHUS
L1 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €TI0 10 1 1 bubmunoreka LIOK
' OINKMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 20 2 3
SAUMOAICHCTRHAC Tei https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
1.3 3aKOHBI COXpaHe 10 1 3
Hbl COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue K0Je0aHUs M BOJHBI
bubmunoreka LIOK
2.1 Mexanudeckue kojeda 7 0 3
RAMIHCCRHE KOAChamA https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
2.2 M .3 8 1 3
CXAHITHCECIUE BOTIHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHbI
31 DIIEKTPOMAarHuTHOE MOJE U 6 | ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3gen 4. CBeToBLI€ IBJIEHUSA



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

bubmunoreka LIOK

4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 1 2 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
4.2 JIuH3BI 1 onTHYECKUE TPUOOPHI 6 1 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 0 2 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazneny 15
Pa3znen 5. KBanTOBBIC SIBJICHUSA
but6mmoreka [IOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 0 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [IOK
32 Crpocine aTomHOro s1pa 6 0 0 https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
. s 1
5.3 JIEPHBIE PEaKLINU 7 0 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pasznen 6. [loBTOpUTEILHO-0000 1A MOYJIb
6.1 [ToBTopenue u 0000IIEHUE CONEPIKAHUS 9 ) 5 bu6nuorexa [IOK
’ Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
6.2 0 0 0
6.3 0 0 0
Hroro no pazneny 9
Ha3Banue moayJist
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 10 25



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®wusuka, 7 knacc/ [lepeimkun .M., IBanoB A.W., AKuimoHepHOe
obmectBo «M3aatenbcTBo «lIpocBemienne»
» ®dwusuka, 8 knacc/ [lepeimkun .M., IBanoB A.W., AKuimoHepHoe
obmectBo «M3aatenbeTBo «lIpocBemenne»
®dwusuka, 9 knace/ [leperimkua .M., I'ytauk E.M., iBanoB A.U., IletpoBa
M.A., Akunonepnoe o6mectBo «M3narenscto «lIpocsemienner
METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
e Mapon, Mapon: ®usuka. 7 kinacc. bazoBbiil ypOBEHb.
CamocrosiTenbHble U KOHTPOJIbHBIE paboThl. PI'OC
e Mapon, [To3oiicknii, Mapon: ®usuka. 7 kiacc. ba3oBblii ypOBEHb.
COopHuk BompocoB 1 3a7a4 Kk yueoHuky U.M. [lepoikuna u ap.
OrocC
e MapoH, Mapon: @usuka. 8 kinacc. ba3oBblii ypOBEHb.
CamocrosiTenbHble U KOHTPOJIbHBIE paboThl. PI'OC
e Mapon, [lo3olickuii, Mapon: ®@u3uka. 8 kinacc. ba3oBblii ypOBEHb.
CO6opHuk BonpocoB u 3a1a4 k yueoHuky U.M. [lepoiikuna u ap.
OrocC
e Mapon, Mapon: ®usuka. 9 knacc. ba3oBblil ypOBEHb.

CamocTosTenbHbIE U KOHTPOJbHBIE paboTel. DT'OC



e Mapon, [lo3olickuii, Mapon: ®u3zuka. 9 knacc. ba3oBblil ypOBEHb.
C6opHuk BonpocoB u 3a1a4 k yueonuky M.M. [lepsimikuna u np
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NMHTEPHET

POIII, IOC Mos mkona, LECTA
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