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TlosicHUTEIbHASA 3alIUCKA

[IporpamMma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHUS COCTABIICHA
Ha OCHOBE TOJIOKEHUN M TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3zoBaTesibHOM mporpaMmsl, mnpenacrabiieHHbIx B PI'OC OO0, a takxe
¢ yuérom denepaibHON pabodeit mporpaMMbl BocuTaHus U KoHIenuy mpeno1aBanus
ydeOHoro npeamera « Du3nKa.

ConepxaHue mporpaMMmbl 1O  (U3MKE HalpaBieHO Ha (QopMupoBaHue
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYaIOIIMXCA U OpraHUu3alui0 U3ydyeHus (PU3uKu
Ha JeATEJbHOCTHOM OCHOBE. B mporpamme mno ¢u3umke yYUTBHIBAIOTCS BO3MOXKHOCTH
yueOHOoro mnpeamera B peanuzanuu TpedoBanuitk PI'OC OOO k MIaHUPYEMbIM
JUYHOCTHBIM M METANpEIMETHBIM pe3yJibTaTaM OOYYEHHs, a TaKKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAyYHBIX Y4Y€OHBIX IMPEAMETOB HAa YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHUs.

[Iporpamma mo (¢u3MKe yCTaHaBIMBAeT pacHpeleleHue Y4eOHOro marepuala
no rogam oOydeHus (IO Kiaccam), MpeiaraeT MNPUMEPHYIO MOCIEI0BAaTEIbHOCTD
U3YYEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COAEpPX AHUSA U yuéTre
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCA.

[IporpamMma no ¢usuke pazpaboTaHa C LETbI0 OKa3aHUsI METOJUYECKON MOMOIIU
YUUTEIIO B CO3/IaHUH paboyell MporpaMmsl 1o y4eOHOMY IIPEAMETY.

®duszuka SBISIETCS CHUCTEMOOOPa3yIOIIUM JJIsi €CTECTBEHHO-HAyUYHBIX Y4eOHBIX
NPEIMETOB, MOCKOJIBbKY (PU3NYECKHE 3aKOHBI JIe)KAT B OCHOBE IPOLIECCOB U SIBJIICHHMI,
U3y4aeMbIX XHMHEH, Ouoyiorueil, actTpoHoMHue U (u3udeckoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAy4YHYI0 KapTUHY MHUpa, MPEeNOoCTaBiIsgeT HaubOojee SCHbIE
oOpa3upl MPUMEHEHUsT HAyYHOTO METOoJa IO3HaHWsS, TO €CTh CHoco0a MOJy4eHUS
JIOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 THIaBHBIX 3ajad  (U3MYECKOro OOpa3oBaHUS B CTPYKType oOOIIero
o0pa30BaHMs COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U MHTepeca
K HayKe y oOy4Jaromuxcsi.

Nzyuenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINONAracT OBJAJCHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

HAy4YHO OOBSICHATH SIBIICHUS,

OLICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHUS;

MHTEPIIPETUPOBATh JaHHbIE M  HCIOJNb30BaTh HAyYHbIE JIOKa3aTelIbCTBA
JUTSL TIOJTYYEHUSI BBIBOJIOBY.



®enepanbHas paboyas mporpamma | duzuka. 7-9 kiraccel (6a30BbINH YPOBEHb )

Lenu uzyyenus GuU3MKU Ha YPOBHE OCHOBHOTO 00IIEr0 0Opa30BaHUs ONPEEICHbBI
B Konmenmuu mnpenonaBanms ydeOHOro mnpeamera «®dum3uka» B 00pa3oBaTelbHBIX
OpraHu3aIUAX Poccuiickou denepanuu, PEATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBaTeibHbIe  TPOTpaMMBbl,  yTBepkAEHHON  pemennem  Koserun
MunucrepcTtBa npocsernienust Poccuiickoit deneparuu (mpotokod ot 3 Aexadps 2019 .
No TTK-4BH).

Henu uzyuenust pusmku:

npuoOpeTeHre HUHTEpeca M CTPEMIICHHUS OOYyYalolUXCs K HAyYHOMY H3Y4YEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJ€ TO3HaHus u (OPMUPOBAHHE
MCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjibTaTa HW3Y4YEHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHrEe TpEACTaBICHUH O ponu GU3UKKA I Pa3BUTHUS  APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE TMPEJCTABICHUNH O BO3MOXHBIX cdepax Oyayiiei npodeccuoHaIbHON
JeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIPaBJICHUU.

JlocTuKeHHne 3TUX LeNeld MporpamMmbl 1Mo (pU3MKe Ha YpOBHE OCHOBHOIO OOILEro
oOpa3zoBaHus 00ECIeUNBACTCS PEIICHUEM CIICIYIOIINUX 3a/1a4:

npuoOpeTeHNe 3HAHWK O JAMCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

NpUOOpETCHNE YMCHHUH ONHCBhIBAaTh M OOBSACHATH (DUBHUYCCKHE  SBIICHUS
C MCTIOJIb30BAHUEM ITOJTyY€HHBIX 3HAHUH;

OCBOEHHE METOJOB PEIICHUSI MPOCTEHIINX PACUETHBIX 3a7ad C HCIOIh30BAaHHEM
(bU3NMYECKUX MOJIENICH, TBOPUYECKUX U MPAKTUKO-OPHUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHH HAOJI0OIaTh TPUPOJHBIC SIBJICHUS U BBITIOJHSATH OIIBITHI,
nJabopaTtopHble pabOThl W DKCIEPUMEHTAIBHBIE HCCIENIOBAaHUS C HCIIOJIb30BAHUEM
WU3MEPUTETHHBIX TPHOOPOB,;

OCBOEHHE TIPUEMOB padboThl ¢ HHGOpMaALIUEeH (PU3NUECKOTO COAEpKaHUS, BKIIOYAsI
WHOOPMAITUI0O O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHaIu3 U KPUTHYECKOE
OlICHMBaHUE MH(POPMALINH;

3HAKOMCTBO CO cdepaMu NpodEeCcCHOHAIBHON JEATEILHOCTH, CBSI3aHHBIMH
c (GU3MKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHXKCHUSIX
(bu3MUeCcKO HAYKH.

Ha wusyuyenue ¢usuku (0a30Bbli ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro
obpasoBanusi orBoautTcs 238 yacoB: B 7 kimacce — 68 yacoB (2 ywaca B HeIENo),
B 8 Kiacce — 68 yacoB (2 yaca B Heeno), B 9 kiacce — 102 yaca (3 yaca B Hefienio).

[Ipennaraemslii B mporpamme 1o Gpusuke nepedeHb 1a00paTopHbIX padOT U OMBITOB
HOCUT pPEKOMEHIATeNIbHbIH  XapakTep, y4YWTelb JielaeT BBIOOp MPOBEIEHUS
7a00paTopHbIX pPabOT M OMNBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEH
oOy4JaronMxcs, CIUCKa SKCIEPUMEHTANbHBIX 3aJaHul, MpejaraeMblXx B paMKax
OCHOBHOI'0 FOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (pusuke.
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COLEPKAHUE OBYUYEHMUSA
7 KIIACC
Paznen 1. ®usuka u eé posib B NO3HAHMHU OKPY KAKOIIEr0 MUpa
®usuka — Hayka o npupoxae. SBneHus npuponbl. Dusnyeckue SBICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckre BeInYuHbL. M3Mepenne pusnueckux BeauunH. Ousnueckue npudopsl.
[lorpemHocTs n3mMepennt MexaynapoiHas cucremMa eIMHULL.

Kak ¢usuka wu  [gpyrue  eCTECTBEHHbIE HAayKH  HU3Y4alOT  IPHUPOAY.
EcTecTBEeHHO-HaYUYHBIN METOJ] IO3HAHUS: HAOII0EHUE, TOCTAaHOBKA HAYYHOI'0 BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT T10 TPOBEPKE TMIIOTE3, 00BICHEHUE HAOII0AAEMOTO
aBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHnuecKue, TEIIOBbBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznyeckue NpuodOpsI U MPoleypa MPSMbIX H3MEPEHUM aHAIIOTOBBIM U ITU(POBBIM
pruOopoM.

JlabopamopHhwvie pabomul u onvimol

Onpenenenure 1EHbI ASJIEHUS LIKAbl U3MEPUTEILHOTO MpUoopa.

N3mepenune paccTossHUM.

N3mepenne 06bEMa )KUIKOCTH U TBEPOTO TENA.

Ornpenenenue pa3MepoB MajbIX TEJ.

N3MmepeHne TteMrneparypsl Py MOMOIIH KUJIKOCTHOTO TEPMOMETpPA U JIaTuMKa
TEeMIIepaTyphl.

[IpoBeneHune uccienoBaHus MO MPOBEPKE TMIIOTE3bI: JAIbHOCTh MOJIETA IIAPHKA,
MYyIIEHHOT'0 TOPU30HTAJILHO, TEM 0OJIbIIe, YeM OOJIbIIIe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeIeHH O CTPOCHHHU BellecTBa

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>kenue yactul] Bemecta. CBsA3b CKOPOCTH IABUKEHUS YAaCTHIL] C TEMIIEPATYPOH.
BbpoyHoBckoe aBuxenue, nuddysus. BzaumoaencTere yacTuil BeECTBa: TPUTHKEHUE
Y OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BELIIECTBA: CTPOCHHE Ta30B, KUIKOCTEM M TBEPIBIX
(KpUCTaIIMYECKUX) Tel. B3auMocBsi3b MEXAY CBOMCTBAMU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX W HMX aTOMHO-MOJIEKYJSIpDHBIM cTpoeHueM. (OcoOeHHOoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Llemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBUYKEHUS.

Ha6nronenue nuddysun.

HaGmronenue sBieHH, OOBSCHAIONIMXCS TPUTSHKEHUEM WM OTTAJIKUBAaHUEM
YaCTHI] BEILIECTBA.
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Jlabopamopnvie pabomsi u onvimoi
OreHka quamMeTpa aToMa METOZIOM PSOB (C HCTOIb30BaHueM (hoTorpadmii).
OnbITel 1O HAOJIOACHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnbIThl IO 0OHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHune v B3auMo/ielicTBHE TeJl
Mexannueckoe naBuxeHue. PaBHoMepHoe 1 HepaBHOMepHOE JABUKeHHE. CKOPOCTb.
CpenHssi CKopoCTb TP HEPAaBHOMEPHOM JIBH>)KEHUU. PacyéT ImyTH 1 BpeMEHU JIBH>KCHUSI.
SABnenue nHEpLMU. 3aKOH UHEpUMU. B3anmoneiicTBrEe Tel KaKk MPUYMHA U3MEHEHHUS
CKOpPOCTH ABWKEHHs Tesn. Macca kak mepa MHEpTHOCTH Tena. [moTHOCTh BeliecTsa.
CBs13b IJIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BELIECTBA.

Cuita kak XapakTepucTuka B3auMozeicTBus Ten. Cuia ynpyroctu u 3akoH ['yka.
N3Mepenune cuibl ¢ TOMONIIBIO TMHAMOMETpA. SIBIICHUE TATOTEHUA U criia TskecTH. Cuna
TSUKECTH Ha Apyrux raHerax. Bec tena. HeecomocTs. CrioxkeHue Cuil, HapaBIEHHBIX
no ogHoM mpsimoi. PaBHomelcTByromasi cui. Cuna TpeHusi. TpeHHe CKONbXKEHUs U
TpeHHE NOKOs. TpeHue B mpupoie U TEXHUKE.

Jlemoncmpayuu
Halnronenue MexaHM4ecKoro IBH>KEHHUS Tela.
N3mepenne CKOpOCTH NMPSMOIMHEWHOTO JBUKECHMUS.
HaGnronenue siBneHust HHEPIUU.
Hab6nronenue usmMeHeHus: CKOpOCTH MPY B3aUMOJICHCTBUH TE.
CpaBHeHHE Macc 110 B3aMMOJIEHCTBHIO TEIL.
CiioxeHne cui, HapaBJIEHHBIX IO OJHON IPSIMO.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenre CKOPOCTU PABHOMEPHOTO JIBIKEHUS (IITApUKA B KUIAKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

Onpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM IIapUKa 0 HAKJIOHHOU
MJIOCKOCTH.

Ornpenesnenre IOTHOCTU TBEPOTO Tea.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHUs (IeopMaiivin) npyKUHbI
OT MPUJIOKEHHOU CHJIBI.

OnbIThI, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBKEHHUS OT Beca Tella
U XapakTepa COMPUKACAIOLINUXCS TOBEPXHOCTEN.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, sKMIKOCTEH U ra30B

Hanenue. CriocoObl yMEHBIIEHHMS M yBEJIMYEHHUs JaBiieHud. JlaBieHue rasa.
3aBUCHMMOCTH JaBJieHUs raza oT o0bEMa, TemiepaTtypsl. Ilepenaya naBnenus TBEPIALIMU
TedaMH, SKHAKOCTAMM M ra3amu. 3akoH Ilackans. IIHeBMaTthueckue MalllHUHBI.
3aBUCUMOCTb JIaBJI€HUS JKUAKOCTH OT TayOuHbL. ['mapocratMueckuid mapajokc.
Coobmaromuecs cocysl. [ uapaBiuyeckiue MeXaHU3Mbl.

Atmocdepa 3emnu U armochepHoe gaBieHue. I[IpUYHHBI CyHIECTBOBaHMS
BO3aymHOW o0Oosoukn 3emnu. Omnbir Toppuuennu. M3mepenue atmocgepHOro
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JaBJICHUS. 3aBUCUMOCTh aTMOC(HEPHOTO IaBICHUS OT BBICOTHI HaJ YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepPHOTO TaBJICHHUS.

JleficTBUE KUIKOCTH W Ta3a Ha MOTPYyXKEHHOE B HUX Tesio. BrITankuaromias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TEMIIEPATyPHhI.

[lepenaua naBiieHUS KUIKOCTHIO U Ta30M.

Coobmraromuecs CoCy/ibl.

['mppasnuueckui npecc.

[IposiBenue nercTBUst aTMOCHEPHOTO 1ABJICHUS.

3aBUCUMOCTh BBITAIKUBAIOIEH CHJIBI OT 00BbEMa MOrpyKEHHOM YacTu Tena U
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEHN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue T1UIaBaHWs TEN: IUIABAHWE WM TOTPYKEHUE TEl B 3aBUCUMOCTH
OT COOTHOILEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMA NOTPYKEHHON
B KUJKOCTb YaCTH Tea.

OnpeneneHue BBITAIKUMBAIONIIEH CUJIbI, JECUCTBYIOIIEH HA TEJIO, MOrPYKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKHWBAIOIIEH CHIIBI, JCHUCTBYIOIIEW Ha TENIO
B KUJKOCTH, OT Macchl TeJa.

OnbITHl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKMUBAIOIICH CUJIbI, JEHCTBYIOIIEH
Ha TEJO B )KUJIKOCTH, OT 00BEMA MOTPYKEHHOM B JKUJKOCTh YACTH TEJA U OT IJIOTHOCTH
HKUJKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKU U OIPENEIICHUE €€
rPy30H0ABEMHOCTH.

Paznen 5. PaGoTra u MOIIIHOCTH. DHepPrus

Mexanuueckas padbota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBeCHUs
peruara. [lpumeHeHnue mpaBuiia paBHOBECHSI pbhluara K OJOKY. «30JI0TO€ TPABUIION»
mexanuku. KITJI mpocteix mexanuzmoB. [IpocThie MeXaHU3MBbI B ObITY U TEXHHKE.

Mexanundeckas sHeprusi. Kunetndeckas u noTeHIMaibHas sHeprus. [Ipespanienue
OJIHOTO BUIa MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Jlemoncmpayuu
[IpumMepbl NPOCTHIX MEXAHU3MOB.

Jlabopamophwvie pabomwl u onvimol

OmnpeneneHre pabOTBl CWIBI TPEHUS TIPH PABHOMEPHOM JIBHKCHHU TeJja
10 TOPU3OHTATLHOM ITOBEPXHOCTH.

HccnenoBanue ycaoBUid paBHOBECHS phlyara.
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N3mepenne K11/ HAKITOHHOM INTIOCKOCTH.
N3yueHune 3ak0Ha COXpaHEHHSI MEXaHUYECKOM SHEPIUH.

8 KJIACC

Pa3nen 6. TemioBbIe IBJI€HUA

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pazmepsl aTOMOB M MOJIEKYJ1. OMBITHI, TOATBEPKIAIOLIIUE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenn  TBEPAOro, JKUAKOTO M  Tra3000pa3HOr0  COCTOSIHMM — BEIIECTBA.
Kpucranmnmueckue u amopdubsie Tena. OObACHEHHE CBOMCTB ras3oB, XHUAKOCTEH U
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KUHETHYECKO Teopuu. CMaunBaHue
Y KalWUISIpHBIC ABJIEHUS. TEMI0BOE PaCIIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABMKEHUS YaCTHLL.
Buytpennsis sHeprus. CriocoObl M3MEHEHUs BHYTPEHHEH 3HEpPIruu: TeIuionepenadya u
coBeplieHne paboTel. Buaesl Temonepenaud:  TEIUIONPOBOJHOCTh, KOHBEKIIMS,
U3IIy4YCHHE.

KonuyecTBO TemuoTel. YenpHas TEIUIOEMKOCTh BeEIIECTBA. [e€MIo0OMeH U
TEIUIOBOE PaBHOBECHE. YpaBHEHUE TEIUIOBOro OanaHca. I[lnaBneHue m oTBepaeBaHUE
KPUCTAJUTMYECKUX BELIECTB. YenbHass TeruioTa IuiaBieHus. IlapooOpazoBanue wu
koHgeHcauusa. Mcnapenwe. Kunenue. VYienbHas Temiora  mapooOpa3oBaHMSL.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO J1aBJICHUS.

BrnaxxnocTtbs Bo3ayxa.

DHeprus TOIVIMBA. Y JebHas TEIUIOTa CTOPAHMSL.

[Tpuntunel padots! TerwtoBbix apurareneit KIIJ[ TemioBoro nuratens. TermnoBbie
JIBUTATEJIN U 3alIATA OKPYKAIOLIEH CPEbI.

3aKOH COXPaHEHHUs U PEBPALLECHNS SHEPTUH B TEIUIOBBIX ITPOLIECCAX.

Jlemoncmpayuu
Habmronenue 6poyHOBCKOTO JIBHYKEHUS.
Ha6nronenue nuddysun.
Habmronenue sBiaeHui CMauyuBaHUS ¥ KalTWUISIPHBIX SIBJICHUM.
Habmronerune TenioBoro pacimpeHus Teil.
N3menenue JnaBieHuss rasza Mpd HM3MEHEHMM O00bEMa W HarpeBaHUU WU
OXJIAXKJICHUH.
[TpaBuiia u3MepeHus: TeMnepaTyphl.
Bunbl Tenonepenaun.
OxJtaykeHue Mpu COBEPIIIEHUN PaOOTHI.
HarpeBanue npu coBepiiieHuU pabOThl BHEIITHIMH CHJIAMHU.
CpaBHeHUE TETNIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habmronenue kunexus.
HaOmnronenue nocrossHCTBa TEMIIEpaTyphl MPHU TIJIABJICHUH.
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Moienu TEIIOBBIX IBUTATEIICH.

JlabopamopHhwvie pabomul u onvimol

OnbITH IO 0OHAPYKEHHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

OnbITI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIA caxapa.

OnbIThl 0 HAOIIOJECHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEIN.

Omnpenenenue naBaeHUs BO3ayXa B Oa/TOHE IIIPHIIA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béma u
HarpeBaHus WA OXJIAKIACHUS.

[IpoBepka TrUIMOTE3bl JUHEHHOW 3aBUCUMOCTU JUIMHBI CTOJIOMKA >KUIAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue n3MeHeHnsi BHyTPEHHEN SHEPTUU Tena B pe3yJibTaTe TeIuIonepeaadn
Y paOOThI BHEIIHUX CHJI.

WccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U ropsuen
BOJIbI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IOJIYYEHHOrO BOAOW IIpPH TEIOOOMEHE
C HAarpeThIM METAJUIMYECKUM LIWJIMHIPOM.

Onpenenenne yaenbHOU TEINIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca UCIapeHus.

OnpeneneHrne OTHOCUTENIBHOM BIIAJKHOCTH BO3/1yXa.

Ornpenenenue yiebHON TEMIOTHI IIJIaBIECHUS JIbJA.

Pa3znen 7. DilekTpruecKue M MATHUTHBIE SIBJICHUS

OnekTpuzauus Ten. J[Ba poaa SIEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHBIX Tesl. 3akoH KyoHa (3aBUCUMOCTh CHIIBI B3aUMOACHCTBUS 3aPSyKEHHBIX Tell
OT BEJIMYMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTh  anexkTpuueckoro mnons.  [IpuHomn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »snekTpuueckux 3apsa/ioB. ODJIEMEHTApPHBIA JJIEKTPUUYECKHUI  3aps/l.
Crpoenne atoma. [IpoBOAHMKM M IHUAIEKTPUKH. 3aKOH COXPAHEHHUs JIEKTPUYECKOTO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIIOBHS CYIIECTBOBAHMS AIEKTPUUECKOr0 ToKa. ICTOUHMKHN
NOCTOSIHHOIO TOKa. JIEHCTBHA SIEKTPUYECKOTO TOKa (TEIIOBOE, XHMHYECKOE,
MarHUTHOE). DIEKTPUUECKUN TOK B KUJKOCTSAX U raszax.

Onektpuueckas uenb. Cuiia Toka. DIeKTpudyeckoe HanpsikeHue. COmpoTUBIIEHUE
IIPOBOJHUKA. YJIEJIbHOE COINPOTHUBIICHHE BellecTBa. 3akoH OMa 1 ydacTKa LEenu.
[TocnenoBaTenpHOE U ApaLIEIBHOE COENHEHUE TIPOBOIHUKOB.

PaboTa n MOUTHOCTB ANIeKTpUUecKoro Toka. 3akoH [xoymns—JIenua. DinekTpuueckue
LEMU U TOTPEOUTENN INEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrosiHHBIE MarHuThl. B3anMOJElCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe
nosie. MarHuTHoe 1nosie 3eMJu U €ro 3HaueHue Uil Ku3HU Ha 3emie. OnelT Opcerena.
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MarautHoe moJsie 3JIEKTPUUYECKOro Toka. [I[puMeHeHue 3IEeKTPOMAarHuTOB B TEXHUKE.
JleiicTBrE€ MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
Toka. Mcmnonb30BaHWE  DJIEKTPOJABUTATEIECH B  TEXHUYECKMX  YCTPOMCTBaX W
Ha TPAHCIIOPTE.

Onbitel ®apanes. SBaeHHE 3JIEKTPOMArHUTHOW HWHAYKUMH. I[IpaBuno JleHia.
Onextporenepatop. CrocoObl MONYYCHUS JICKTPUUECKOW SHEPTUH. DIIEKTPOCTAHITUU
Ha BO30OHOBIISIEMBIX HUCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu
DJIeKTpU3aLus Tell.
JIBa pona 3MEeKTpUUECKUX 3apsAI0B U B3aUMOICHCTBUE 3apSIKEHHBIX TET.
Y CTpONCTBO U AEHCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHYKIIHS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpOBOIHUKY U JUATIEKTPUKH.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHUKH ITOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUN TOK B AKHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mMepenune cuitbl Toka aMIepMeETPOM.
N3Mepenne 351eKTpruueCKOro HanpsiKEHUs: BOJIbTMETPOM.
Peocrar u marazuH cOnpOTUBIIEHU.
B3anmMoelicTBHE MOCTOSIHHBIX MAarHUTOB.
MonenupoBaHre€ HEBO3MOKHOCTH Pa3ICJICHUS TOJTOCOB MarHuTa.
MoaenvupoBaHre MAarHUTHBIX MOJIEH MIOCTOSIHHBIX MarHUTOB.
OnsIT OpcTena.
MarauTHoOE o€ TOKa. DJIEKTPOMArHUT.
JlericTBME MarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEb MTOCTOSTHHOT'O TOKA.
UccnenoBanue ABIEHUS IEKTPOMArHUTHON HHAYKIIHH.
Onbitel Dapajes.
3aBUCHUMOCTb HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHSI.
DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnbITHI IO HAOJIOICHUIO STICKTPU3AINY TEJI MHIYKIIUEH U TIPU CONIPUKOCHOBEHHH.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKYU U JTUDJICKTPUKH.
COopka u mpoBepka pabOTHI IIEKTPUUECKOMN MU TOCTOSHHOTO TOKA.
H3mepeHue u peryIupoBaHue CUJIbI TOKA.
N3mepenre u peryupoBaHre HAMPSKECHUS.
HccrnenoBanne  3aBUCUMOCTH  CWJIBI  TOKa, HAYHNIETO  4Yepe3  PE3UCTOp,
OT COTIPOTUBIICHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.
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OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUECKOTO  COMPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOIAIU MTONEPEYHOT0 CEYEHU U MaTeEpHaa.

[IpoBepka npaBuia CIOKEHUS HANIPSKEHUI MPH MMOCIEA0BATEIHOM COEUHEHUH
JIBYX pE€3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA IPU MAPAJIIETBHOM COEIMHEHUN PESUCTOPOB.

Onpenenenue padOTHI ANEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

Ornpenenenre MOUTHOCTH AIEKTPUUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTHM  CWJIBI  TOKA, MAYHIETO 4Yepe3  JIAMIIOUKY,
OT HaNpSHKEHUS HA HEH.

Onpenenenue K111 HarpeBaTens.

HccnengoBanne MarHuTHOTO B3aMMOJEHUCTBUSI IIOCTOSIHHBIX MArHUTOB.

N3ydyeHne MarHUTHOTO TOJISI MOCTOSHHBIX MAarHUTOB NPU UX OOBEAMHEHUU U
pa3acieHuu.

HccnenoBanue 1eMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH CHJIBI B3aWMMOJCHCTBHS  KaTYIIKH
C TOKOM M MarHuTa OT CUJIbl TOKA W HAITPABJICHUS TOKA B KATYIIIKE.

N3ydeHune neiicTBUsl MArHUTHOTO T0JIs1 HA IPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATEINS.

Nsmepenue KIIJ anekTpoaBUraTeibHON yCTaHOBKH.

OnbITHI O UCCIEAOBAHUIO SIBIICHUS 3JIEKTPOMArHUTHOW UHIAYKIIMU: UCCIEAOBAHUE
VM3MEHEHUN 3HAUYCHUS U HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJIEHUsI

Mexannueckoe  JaBWXKeHME. MarepuanbHas  Touka. Cucrema  orcuéra.
OTHOCUTENBHOCTh ~MEXAHMYECKOTO  JBWKECHUSA. PaBHOMEpHOE  NPSIMOJIMHENHOE
nBr>keHue. HepaBHoMepHOe mnpsiMoiiMHETHOE ABWKeHHE. CpefHss U MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKECHUMU.

Yckopenne. PaBHoyckopeHHOE npsiMosiMHEHOE JiBMkeHne. CB0OOIHOE Ma/IeHHE.
Onpitel ['anunes.

PaBHOMepHOE JBMXKEHHE MO OKpyXHOCTU. llepuon u dacrora oOpaunieHwus.
JInnerinasg 1 yrioBast CKOpoCTHU. LIeHTpoCTpeEMUTENIBHOE YCKOPEHHUE.

ITepsoii 3akoH HreroTroHa. Bropoit 3akoH Hprorona. Tperuit 3akoH HbroroHa.
[TpuHIMII CynIEpIIO3ULIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: Cwiia TPEHUS CKOJbKECHMS, CUJIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJeHUSI.
Jemxenue minanetr Bokpyr Connua. IlepBas kocmuueckast ckopocth. HeBecomMocTh u

Heperpy3KH.

12
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PaBHOBecue wmarepuasibHON TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTH.

Nmnynsc Tema. M3meHeHne wumiynbca. Mmiynbe cuilbl. 3aKOH COXPAaHECHMS
UMITyJIbca. PeakTUBHOE JBUKEHUE.

Mexannueckass paboTa U MOIIHOCTb. Pa0oTa cui TsbKecTH, YNPYrocTd, TPEHHS.
CBs13b 5HEpruu U padboThl. [loTeH1nanbHast 3HEPI U TENA, IOJAHATOTO HaJl TIOBEPXHOCTHIO
3emud. lloTeHumanbHas 3Heprus cxaTon npyxxuHbl. Kunernueckas sneprus. Teopema
O KUHETHYECKOU 3HEPIruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHH.

Jlemoncmpayuu

Habnronenne MexaHn4eckoro ABMKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHEHUE IMyTEW U TPACKTOPUM JBUKEHUS OJIHOTO U TOTO K€ T€JIa OTHOCUTEIIBHO
pPa3HbBIX TEJ OTCYETA.

N3MmepeHne CKOpOCTH U YCKOPEHHUS IIPSAMOJIMHEUHOTO IBUKEHUS.

Hccnenoanne npu3HaKkoOB PaBHOYCKOPEHHOTO IBUKEHUS.

Hab6nronenue nBu>keHUs TeJa 1Mo OKPY>KHOCTH.

HabOmoneHne MexaHWYECKHX SIBJICHHWM, NPOUCXOASIIMX B CHCTEME OTCUéra
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBI>KEHHHM OTHOCUTEIBHO KaOMHETa
bu3uKu.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT MACChl TeJla U JEHCTBYIOIIEH HA HETO CUJIBI.

HaGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUM TEIL.

N3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHHH.

IIepenauya ummyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IPU HEYNIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHne UMITyJIbca IPU a0COJIFOTHO YIIPYTOM B3aUMOIEHCTBHH.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MeXaHU4eCKOW SHEPTrur IpH CBOOOTHOM IaJICHUU.

CoxpaHeHre MEXaHWYECKOM HSHEPruu IMpU JBWXKEHUM Tella TMOJ JACHCTBUEM

IIPY>KVHBI.

Jlabopamophwvie pabomul u onvimol

KoHcTpyupoBanue TpakTa JUisl pa3roHa U JajJbHEHIIEero paBHOMEPHOIO JBHKCHHUS
IIapyKa WA TEICKKH.

OnpeneneHne cpemHed CKOPOCTH CKOJBKCHHS OpyCKa WM JIBIDKCHUS IIapuKa
110 HAKJIOHHOM TJIOCKOCTH.

OnpeneneHne yCKOPEHUs Tela MPU PaBHOYCKOPEHHOM JIBFDKCHUU IO HAKJIOHHOW
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PaBHOYCKOPCHHOM JIBHIKCHUH
0€3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka THITOTE3BI: €CJIM NP PABHOYCKOPCHHOM JIBIDKEHUH 03 HadaIbHOMN
CKOPOCTH ITyTH OTHOCSTCS KaK Psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE TPOMEIKYTKH
BPEMCHH OJIMHAKOBBHI.
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HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO
JTABJICHMUS.

Onpenenenue k03P GUIIMEHTa TPEHUS CKOJIbKEHHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Onpenenenre pabOThl CWIbI TPEHHS TPU PABHOMEPHOM JIBDKEHHH —Tella
110 TOPU30HTAIBHON TTOBEPXHOCTH.

Omnpenenenre pabOTbl CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MCIOIb30BAHUEM
HEMO/IBIYKHOTO U TTOJIBUYKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannyeckue KoJ1e0aHus M BOJTHbI

KonebarenbHoe npmwkeHne. OCHOBHBIE XapaKTEPUCTHUKH KoOJeOaHUM: TIEepHO,
4acToTa, aMIUINTyJa. MaremMaTH4eCKU W TPYKUHHBIA MasTHUKHU. [IpeBpaineHue
SHEPIUH NPU KOJIEOATEIHLHOM JIBUKEHUM.

3aryxarone kojieOanus. BeiHyXaeHHbIE KoneOaHus. Pe3onanc. MexaHnuyeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKHUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL. J[JinHA
BOJIHBI M CKOpPOCTh €€ pacnpoCTpaHEHHs. MeXaHMYeCKHE BOJIHBI B TBEPIOM TeETE,
CEHCMHYECKHE BOJIHEI.

3ByK. I'poMkocTh 3Byka u BbicoTa ToHa. OTpakeHue 3Byka. MH(]pa3Byk u
YIbTPa3BYK.

Jlemoncmpayuu
Habmronenue konebanuit Tes noj 1eUCTBUEM CUJTBI TSDKECTH M CUITBI YIIPYTOCTH.
Ha6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.
Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.
Pacnpoctpanenue npo0IbHBIX M MOTIEPEUHBIX BOJIH (HA MOJICIIH).
Habmronerune 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimol

OmnpeneneHre 4aCTOTHI M EpHoAa KoJIeOaHUH MaTEMaTHIECKOTO MassTHHKA.

Omnpenenenre 4aCTOTHI M EpUOa KOJIEOAaHUHN IPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH MEpHOIa KOJICOAHHI MOABEIICHHOTO K HUTHU Tpy3a
OT JUTMHBI HUTH.

HccnemoBanue 3aBUCUMOCTH  TIepHoJa KOJCOAHWH TPY)KHHHOTO MasTHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHUOJa KoJieOaHUM rpy3a, MOABEIICHHOTO K HUTH,
OT Macchl Tpy3a.

OmnbITEL, JEMOHCTPUPYIOUINE 3aBUCHMOCTh TMEpHOAa KOJICOAHWA TPYKUHHOTO
MasiTHUKa OT MAcChl Tpy3a M )KECTKOCTH MPYKUHBI.

W3mepenue yckopeHus: CBOOOTHOTO TTa/ICHHSL.

Pa3nea 10. DiiekTpoMarHuTHOE 1M0JI€e U 3JIEKTPOMATHUTHbIE BOJTHBI
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DNEeKTPOMarHuTHOE ToJie. DNEeKTpOMarHuTHbHIC BOJIHBI. CaoiicTBa
ANeKTpoMarHuTHbIX ~ BodH. Illkama snekTpoMarHUTHBIX  BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoIHOBBIE CBOKICTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

JlabopamopHhwvie pabomul u onvimol
N3yuyeHue CBOMCTB 3JI€KTPOMArHUTHBIX BOJH C TOMOIIBIO MOOMIJIBHOTO Tese(oHa.

Pa3znen 11. CBeTOBBIE SIBJIEHUSA

JIyueBasg mognens cBerta. Mcrounuku cera. IIpsMosMHENHOE pacnpoCTpaHEHHUE
ceeta. 3armeHuss Conmnua u Jlywsl. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpa)X€HUS CBETA.

[Ipenomnenne cBera. 3akoH npenoMiieHHs cBera. llomHOe BHyTpeHHee
oTpaxkeHue cBera. Vcrnoap30BaHHE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBOJAX.

JIunza. Xox myuedt B nuH3e. Ontudeckas cucrema (oToarmapara, MUKPOCKOIa U
Teneckona. I'ma3 kak ontuyeckas cuctema. biM3opykocTs U JaIbHO30PKOCTb.

Pasznoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. CrioskeHHE CEKTPaTbHBIX
1uBeTOB. /lucnepcus cera.

Jlemoncmpayuu
[IpsiMonMHEHOE PacpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tomy4yenue n3oOpakxeHuil B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTHYECKUN CBETOBO/I.
Xon nydeit B coOuparoiei JInH3e.
XO0J1 Iy4el B pacCeUBarOLIEH JTUH3E.
[Tonyyenue n3o0paxeHuil ¢ MOMOILbIO JIUH3.
[Tpuntun nevictBus poroanmapara, MUKPOCKOTIA U TEJIECKOIIA.
Monenn rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tomy4yenue Genoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanne 3aBUCUMOCTH YTJIa OTPaKEHHSI CBETOBOTO JTyda OT yTJia afcHHUS.
W3ydenne xapakTepuCTHK N300pakeHUs IpeIMETa B TNIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yTJTa MPEJIOMIICHUSI CBETOBOTO JIy4a OT YIJIa aJACHUS
Ha TPAHUIIE «BO3yX—CTEKIION.
[Tomy4yenue n3o0pakxeHil ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.
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Onpenenennie GOKyCHOTO PacCTOSHUS U ONTUYECKOM CHIIBI COOMpAIOIIEH JIMH3bIL.

OmnbITHI IO Pa3JI0KEHUIO OEJI0T0 CBETa B CIIEKTP.

OnbITHl IO BOCHIPUATHIO LIBETA MPEAMETOB IPU UX HAOJIIOJICHUM Yepe3 I[BETOBbIC
(GUIBTPHL.

Pa3nen 12. KBanToBbIe sIBJIEHUSI

Onwitel  Pesepdopna u muranerapHas mozenb atroma. Moxens atoma bopa.
Hcnyckanue u norjouieHue ceera aromoM. KBanTel. JInHelyaTeie CIEKTPBHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO Sipa.
Hyknonnas monens aromHoro sijipa. M3oromnsl. PaguoaktuBHble npespamienus. [lepuon
IIOJTypacIiajia aTOMHBIX SED.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0BOI0 U MaCCOBOIO YMCEN. DHEPTUs
CBSA3M aTOMHBIX sAnep. CBs3p Maccel M 3Hepruu. Peakuuu cuHTE3a M JENEHUS SIED.
Nctounuku 3neprun CosiHIA U 3BE3.

Anepnas odHepretuka. JIeMCTBHS pagMOAKTHBHBIX HW3JIYYECHHM Ha JKUBBIC
OpraHU3MBL.

Jlemoncmpayuu
CrexTpbl U3Iy4eHHUs U MOTJIOMICHHUS.
CnexTpbl pa3IMvyHbIX Ta30B.
CnekTp Bogopoaa.
Hab6nronenue TpekoB B kamepe Bunbcona.
PaboTa cu€Turka HOHU3UPYIOIINX U3TYyUYEHUH.
Peructpanus nznmydeHust pUpOIHBIX MUHEPAJIOB U MMPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

HabnroaeHue CIUIOMHBIX ¥ IMHEHYATBIX CIICKTPOB U3ITyUCHUSI.

HccenenoBaHue TPEKOB: M3MEPEHHE SHEPIHMH YACTHIIBI 110 TOPMO3HOMY ITyTH
(o potorpadusm).

H3mepenue panoakTHBHOTO (hOHa.

IToBTOpPHTENBbHO-0000Ia0IIMIT MOYJIb

[ToBTOpUTENHEHO-00001IAIOMIMKA MOAYJIb MpEIHA3HAUYeH JUIsl CHUCTeMaTH3alud |
000011IeHHs] TPEIMETHOTO COJAEpPX aHUS W ONBITa JEATEIbHOCTH, MNPUOOPETEHHOIO
OpyU HW3YYEHUU BCEro Kypca (GU3MKU, a Takke I TMOArOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY dK3aMEHY M0 (PU3UKE ISl 00yJaroIIUXCsl, BEIOPABIINX ATOT YUCOHBIM
peaMerT.

IIpy wu3ydyeHHH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeUMBAETCS OCTHKEHHE MPEIMETHBIX U
MeTarpeMETHBIX MJIaHUPYEMBIX pE3yNbTaTOB oOyueHus, dbopmupyeTcs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB HCCIIEIOBAHUS
SIBJICHUI MPUPOJIbI U TEXHUKU, OBJIAJICHHE YMEHUSIMU OOBIICHAThH (PU3UUECKUE SBIICHUS,
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MIPUMEHSISL TOJIyYEHHBIE 3HAHWs, pelaTh 3aJadyd, B TOM 4YHCIE KA4YECTBEHHBIE H
AKCIEPUMEHTAJIBHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIN XapaKTep JAHHOTO Pa3eiia peau3yeTcs 3a CUET
TOT0, YTO OOYYAIOIIMECS BBIMOJHSIOT 3a1aHUsI, B KOTOPBIX UM MPEIJIaraeTcs:

HA OCHOBE MOJIyYE€HHBIX 3HAHUW Pacro3HAaBATh U HAYYHO OOBSACHATH (PU3UUYECKHE
SABJICHUS B OKPYXAIOIIEH IPUPOJIE U TIOBCETHEBHOM KU3HMU;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
JUTSL IPOBEPKH TUIOTE3 U MOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITH HAy4YHbIE OCHOBBI HauOOJee BAXKHBIX JOCTUKEHUWA COBPEMEHHBIX
TEXHOJIOTUH, HAaIpUMeEp, IPAKTUYECKOIO0 MCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB

SHEPrMM Ha OCHOBE 3aKOHA MPEBpPAICHUS U COXPAHEHUS BCEX HU3BECTHBIX BHUJIOB
SHEPTHUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

W3ydyenne Qu3uku Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAIPaBJICHO
Ha JIOCTM)KEHUE JIMYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX O00Pa30BaTEIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynpraTe msydeHus (pu3ukum Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs
y obyuaromierocst 0yayT chopMUpPOBAHBI CIEAYIOIIUE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

IPOSIBJICHHE HMHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOU
(bu3nYecKoil HayKH;

LIEHHOCTHOE OTHOLIEHHUE K JOCTUKEHUAM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpaskKAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

TOTOBHOCTh K AaKTUBHOMY Yy4YacTUIO B OOCYXJIEHHHM OOIIECTBEHHO-3HAUYMMBIX
U OTHUYECKUX TMPOOJIeM, CBS3aHHBIX C MPAKTHYCCKUM TIPUMCHCHHEM JIOCTHIKEHUN
busuKy;

OCO3HAHMUE BAXKHOCTU MOPATbHO-3TUYECKUX MMPUHITUIIOB B EATEILHOCTH YUEHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHMS
BOCIIPUATHE JICTCTHYCCKUX KAayeCTB (DU3MUCCKOH HAyKH: €€ TapMOHHYHOTO
IIOCTPOCHHMSI, CTPOTOCTH, TOYHOCTH, JAKOHUIHOCTH;

4) IeHHOCTH HAYYHOTO TIO3HAHMSI:

OCO3HaHUE LIEHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHUs
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABIISIOIEH KYJIbTYpPHI;

pa3BUTHME HAy4yHOH JI0003HATEIBHOCTH, HHTEpeca K HCCIEIOBATEIbCKON
NEATEIbHOCTH;

5) popMupoBaHus KYJIbTYPHI 3I0POBbS U YMOIUOHAIBHOTO (JIATOMOJTY YHSI:
OCO3HaHWE IIEHHOCTM Oe3omacHOro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BAXKHOCTH TPaBWJI O€30MacHOTO MOBEACHHUS Ha TPaHCIOPTE,
Ha JIOPOTrax, C AJIEKTPUUECKUM U TETIOBBIM 000pYI0BaHNEM B JJOMAIIHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBBIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOTO )K€ MpaBa y APYroro 4ejoBeKa;

6) TPyA0BOT0 BOCTIMTAHMS :

aKTUBHOE Yy4yacTHE B pCIICHHM MNPAKTHUYECKUX 3amad (B paMKax CEMbH,
00pa3oBaTe/IbHOW OpraHM3alud, TOpojaa, Kpas) TEXHOJOTMYSCKOW M  COIHaIbHON
HAMpaBJICHHOCTH, TPEOYIOIIUX B TOM YHC/IEe U (U3NUECKUX 3HAHUI;

UHTEPEC K MPAKTUIECKOMY U3YUEeHHUIO MPO(ecCuii, CBI3aHHBIX ¢ (PHU3UKOM;
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7) 3K0JIOTHYECKOT0 BOCITUTAHMSA:

OpUEHTAIMs Ha NMPUMEHEHHE (PU3MUECKUX 3HAHHWM JJISI pelIeHUs 3ajiad B 00JIacTH
OKpY>KaroIiel cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB M OLICHKH UX BO3MOXKHBIX MTOCJIEACTBUN
JUISL OKPY KarOIIeH Cpeibl;

OCO3HaHME TII00ATBEHOTO XapaKTepa YKOJIOTHICCKUX TTPOOJIEM U Iy TEH UX PEIICHUS;

8) aganTanuu K H3MEHSIOIUMCS YCJIOBHSM COIHAJIbHOW U MPHPOTHOM CPe/bl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPHW BBITIOJIHCHUH HCCICIOBAHUN U MPOCKTOB
(bU3UYECKON HAMMPABIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

MOBBIIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO JeATeIIbHOCTD;

noTpeOHOCTh B (hOPMUPOBAHNN HOBBIX 3HAHUH, B TOM Yrciie POpMYIUPOBAThH HCH,
TIOHSATHUSI, TUTIOTE3bI 0 PU3NUECKUX 00BEKTAX U ABJICHUSX;

OCO3HaHME Je(PUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JacTh
bu3uKy;

IJJAHUPOBAHKME CBOETO PA3BUTHSA B MPHOOPETCHHHM HOBBIX (HU3MYCCKUX 3HAHHMA,

CTPEMJICHHE aHAM3WPOBATh W BBISIBJIATH B3aUMOCBS3H TPHUPOMABI, OOIIECTBa U
PKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUI;

OIICHKA CBOUX JICMCTBUM C YUETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPETY, BO3MOMXKHBIX
r7100aJIbHBIX ITOCIIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHUs mporpamMmbl M0 (pu3uMKe HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanuss y  oOywarouierocs  OynyT  cOpMHpPOBaHbl  METANpeIMETHbIE
pe3ynbTaThl, BKJIIOYAIOIINE TIO3HABATEIbHBIC YHUBEpCAIbHBIE Yy4ueOHbBIE IEHCTBHS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YIeOHbIEC ACHCTBUS, PETYIISITHBHBIC YHUBEPCATHLHBIC
y4eOHBIC ICUCTBUSI.

Ilo3HaBaTeibHbIC YHUBEPCAJbHbIE Y4eOHbIC NeCTBUS
ba3oBble lornyeckue 1eMcTBus:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKN OOBEKTOB (SIBICHUI);

YCTaHABIMBAaTh  CYIIECTBEHHBIH  NpHU3HAK  KJIacCHU(PHUKAIMK,  OCHOBAHUSA
JUTs1 000OILEHUS U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B pacCMaTPUBAEMbIX (haKTax, TaHHBIX
Y HaOJIIOJICHUSIX, OTHOCSIIUXCS K (PU3MUYECKUM SIBIICHUSIM;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3HM NP U3yUYECHUU (PU3UUECKUX SIBJICHUN U
IPOLIECCOB, JeNaTh BBIBOJABI C HCIOJb30BAHUEM JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKIIOU€HNU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUNH;

CaMOCTOSITENIbHO BBIOMpATh CMOCO0 perieHuss y4deOHOW (U3MYEcCKol 3anadu
(cpaBHEHHE HECKOJIBKMX BapUAHTOB PELIEHUs, BBIOOP HanboJee MOAXOIAIIEro ¢ yuéToM
CaMOCTOSITENIHO BBIJICTICHHBIX KPUTEPUEB).
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ba3oBble uccienoBare/ibCKue 1edCTBUS:

UCTIONB30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUH HHCTPYMEHT TIO3HAHWS,

MPOBOJIUTH IO CAMOCTOSTEILHO COCTABICHHOMY TUIAHY OIIBIT, HECIIOKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHNEe (DU3NISCKOTO  SBICHUS;

OIICHUBATh HA MPUMEHUMOCTD U JIOCTOBEPHOCTh HH(OPMAIIHIO, TIOTyUYEHHYIO B XOIC
WCCJICTOBAHMSI WJTH DKCTICPUMEHTA;

caMoCTOSTeNNbHO (hopMynMpoBaTh 00OOIIEHHS W BBIBOABI IO pe3yJbTaTam
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHSI,

IIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (U3MUECKUX IPOIIECCOB,
a TaK)Ke BBIABUTATH MPEIANOJNOKEHHS 00 HX pa3BUTHMM B HOBBIX YCIOBUAX U
KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

OPUMEHATh PA3JMYHBIE METOJbl, WHCTPYMEHTBI M 3allpOChl IIPU IIOMCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pU3HUeCcKOU
3a]1a4H;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATb W  UHTEPIPETUPOBATh  HMH(POpPMALIHIO
Pa3IMYHBIX BUJOB U (POPM IpEICTABICHMUS,;

CaMOCTOSITENIbHO BBIOUpATh ONTUMANIbHYIO (POpMY MpeAcTaBiieHUs: UHPOpMALUU U
WUIFOCTPUPOBATh pEIIAEMbIe 3aJa4d HECIIOKHBIMM CXEMaMH, JHarpaMMaMiy, WHOMN
rpaduKoi U UX KOMOMHAIUSIMH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIe JeiiCTBHS:

B XOJI¢ OOCYXJeHHsI y4eOHOro Marepuaia, pe3yJbTaToB JIAOOPATOPHBIX padoT
U TMPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMOW TEeMbl M BBICKA3bIBATh
UJeu, HAIeJCHHBbIE HA peIIeHHWEe 3aJaud W TOJJep’KaHue OJaroKeaaTeIbHOCTH
0OIICHNS;

COTIOCTaBIIATh CBOM CYXKICHUS C CYXICHHSIMHU JPYTHX YYaCTHUKOB JHANIOra,
OOHapyXUBaTh Pa3IUYUE U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTABISATh PE3YyJbTaThl BBIMOJIHEHHOTO (PU3MUYECKOTO OMbITA
(9KCIIEepUMEHTA, UCCIIEI0BAHUs, IPOEKTA).

MMOHUMATh U UCIIOIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUAYATLHON pabOThHI
MIPY peIIeHUU KOHKPETHOUN (hU3HUECKO MPOOIeMBbI;

IPUHUMATh LIEJM COBMECTHOU JIESITEIIbHOCTH, OPTraHW30BBIBATH JIEUCTBUS MO €€
JIOCTUKEHUIO: pacipeaessiTh PoJid, 00CY>KJaTh MPOIECChl U PE3yabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsT KAYECTBEHHOTO PE3yJIbTaTa MO CBOEMY
HaIpaBJICHUIO U KOOPJUHUPYS CBOU JEHUCTBUS C IPYTUMHU YWIEHAMHU KOMAH/IbI;

OIICHWBATh KAauyeCTBO CBOErO0 BKJIaJa B OOMUH TPOAYKT MO KPUTEPHSIM,
CaMOCTOATEILHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHSI.
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PerynsitTuBHble YHUBeEpCAJIbHbIE y4eOHbIe NeiiCTBHUS
Camoopranu3anus:

BBISIBJISITH  TTPOOJIEMBI B JKM3HEHHBIX M YYE€OHBIX CHTYaIlUsiX, TpPeOYIOINUX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPUEHTHPOBATHCS B PA3IUYHBIX TOIX0aX MPUHATHS pelIeHni (MHINBUIYAIBHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUH TPYIIION);

CaMOCTOSTEIILHO COCTABJIATh AJITOPUTM peIieHUsT (GU3NICCKON 3a7adul WK TUIaHa
UCCIICIOBaHMUSI C Yy4ETOM HMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATH IpeIiaraeMble BApUAHThI PEIICHUH;

JieaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIM HHTE/VICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAallMH U IIpeJJiaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh NMPUUMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM 4YHCIE€ B XOJ BBIIOJHEHUS
(U3MYECKOro HCCIECOBAaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CIopa WIM JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro.

MpU3HaBaTh CBOE MPaBO Ha OMMOKY MpH pelIeHHH (U3NYECKUX 3aJad WU
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyyenuss B 7 KJjiacce MpeIMETHBIE PE3yIbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

UCIIOJIB30BaTh TIOHATHS: (PU3MYECKUE M XUMHUCCKUE SIBJICHUS, HAOIIOJCHHE,
OKCIICPUMEHT, MOJICJb, TUIIOTE3a, CAWHUIBI (PU3UYCCKUX BEIMYMH, aTOM, MOJICKYIa,
arperaTHbIe COCTOSIHHS BeIIeCTBa (TBEPIOE, >KUIKOE, Ta3000pa3HOE), MEXaHHYECKOE
IBW)KEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  TMPSAMOJIUHECHHOE),  TPACKTOPHSI,
paBHOAEWCTBYyOmAs cui, naedopmamnus (ympyras, IJIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOITNECS COCY/IbI;

paznmuyarh sBiaeHus (nud¢ys3us, TEIUIOBOE JABIDKEHHE YacTHI[ BEIIECTBa,
pPaBHOMEPHOEC JIBIDKEHHE, HEPABHOMEPHOE JIBHXKCHHE, WHEPIIUS, B3aUMOJICHCTBHE TEI,
paBHOBeCHE TBEPABIX TN C 3aKPEIUIEHHOW OChIO BpAIlCHWs, Tepefada JJIaBICHUS
TBEPIBIMU TEIAMH, KHUIKOCTSIMH M Ta3aMHu, aTMOC(EpHOE JaBICHHE, IJIaBaHUE Te,
IpEBpaICHUs] MEXaHWYECKOW SHEpPIruu) MO ONHCAHWIO HMX XapaKTEPHBIX CBOWCTB M
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3UIECKOE SIBICHHE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKUX SIBICHUH B OKpYKaIOIIEM
MHpE, B TOM YUClie GU3NUECKUE SBICHHS B IPUPO/IE: TIPUMEPbI IBUKECHHS C Pa3IMYHBIMU
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CKOPOCTSIMA B XMBOW WM HEKUBOM IPUPOJE, NEUCTBUE CHIIBI TPEHUS B IIPUPOJE U
TEXHUKE, BJIUSHUE aTMOC(EpPHOro JaBJICHHS HA KUBOM OpraHusM, IJIaBaHHUE PbIO,
pbluard B TeJ€ 4eJIOBEeKa, MPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 3a7ady B yueOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3HMUECKUX SBICHMUIA;

OMKCHIBATh WU3YYCHHBbIE CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, IIyTh, CKOPOCTb,
CpemHssl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TENA, CHJIA TPEHUS, JABICHUE
(TBEpIOrO TEna, JKUIKOCTH, ra3a), BbITAJIKUBAIONIAs CHUJIa, MeXaHW4eckas paboTa,
MOIIHOCTh, TUJIEYO CHUJIBI, MOMEHT CHJbl, KO3()D(PUIMEHT TMONEe3HOr0o JACUCTBUSA
MEXaHU3MOB, KMHETUYECKAs] W NOTCHLUMAJIbHAS SHEPTHs), NPU ONMCAHUM IPABUIIBLHO
TPakTOBaTh (PM3HUYECKUI CMBICI UCIOIb3YEMbIX BETUUYHMH, UX 0003HAUYECHUS U €IHHUIIbI
(U3MYECKUX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOLIME AAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYIMMHM BEJIMYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX 3aBUCHMOCTEN
(U3NYECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS U IPOLIECCHI, MCIOIb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIbL OJTHOM MpsiMoii), 3aKkoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, mpaBuIo paBHOBECHS pbluara (0J0Ka), «30J0T0€ MPABUIIO» MEXAHUKH, 3aKOH
COXPAaHEHHUS MEXaHWYECKON 3HEpruu, Ipu 3TOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3MUECKUE SIBJICHUS, MPOLECChl U CBOWCTBAa TEld, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHME M3 1-2 JOorMyeckux IIaro
c onopoit Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3UUECKUX SBICHUM, (PU3NUECKUX 3aKOHA WUITU
3aKOHOMEPHOCTH;

pemiath pacu€rHble 3aJauyud B 1—2 JecTBUS, HCNONB3Ys 3aKOHBI U (OPMYJIBL,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJ1a4M 3alIUChIBaTh
KpaTKOe YCJIOBUE, TOJICTABIATH (PU3UYECKHME BEIUYHMHBI B (OPMYJIbl U TPOBOIUTH
pacuéThl, HAXOIUTh CIIPABOYHbBIC TaHHBIE, HEOOXOIUMBIE JIJISl PELLICHUS 3a]1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJIYYEHHOU (PU3NYECKOI BETUYUHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEUIUTh MPHU MOMOIIM (PU3MYECKHUX
METOJ0B, B OIIMCAaHUU HCCIICIOBAHMUS BBIACIATH IPOBEPAEMOE IPEANOJIOKEHUE
(runotesy), pa3anuyaTh U UHTEPIPETUPOBATH MOTYUYEHHBIN Pe3yibTaT, HAXOUTh OLITMOKU
B XOJI€ OIIbITA, JEeJaTh BBIBOJBI 110 €0 Pe3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (U3HUYECKUX
CBOMCTB TeJl: (OpMYIUPOBATH MPOBEPIEMbIE MPEIIONIOKEHUS, COOUPATh YCTAHOBKY
U3 IPEJI0AKEHHOTO 000pYyI0BaHUS, 3aMCBIBATh X0 ONbITAa U (POPMYIHPOBATH BHIBObI;

BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHH, MaCChl Tella, 00bEMa, CUIIbI
U TEMIIEpaTyphl C KCIOIb30BAHUEM AHAJIOTOBBIX W HUQPPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB € yIETOM 3a/IaHHON aOCOTIOTHOM MOTPENTHOCTH U3MEPEHUI;

MPOBOAMTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMYUHBI OT JIPYron
C UCITOJIb30BAaHUEM MPSIMBIX U3MEPEHH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHKYILIETOCS
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Teaa OT BPEMEHHU JIBHXKEHHMsSI Te€Ja, CHUJIbl TPEHUSI CKOJIBKEHHS OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEM Tel W HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAIU
CONPUKOCHOBEHMS TE€J, CUJIbI YIPYTOCTH OT YAJIMHEHUS MNPYXKUHBI, BBITAIIKUBAOIIEH
CUIbl OT 00bEMa MOTPYKEHHOM 4YacTW Tela W OT IUIOTHOCTH JKHUJIKOCTH, €€
HE3aBUCUMOCTH OT INIOTHOCTH TeJla, OT IIIyOUHBI, HA KOTOPYIO TIOTPYKEHO TeJI0, YCIOBUN
IUIaBaHUs TEJ, YCIOBUM PaBHOBECHS phluara M OJIOKOB, y4aCTBOBAaTh B IJIAHUPOBAHHUH
y4e0HOTO HCCIIEZIOBaHUSA, COOMpPATh YCTAHOBKY M BBINONHITH H3MEPEHHS, CIEHys
NPEIIOKEHHOMY — IUIaHy, (UKCHpOBaTh pe3yjbTaThl IMOJYYEHHOM 3aBUCUMOCTH
bu3nyecKuX BEIMYMH B BUJAE NPEIOKEHHBIX TaOJHUIl U TpaduKOB, J€JaTh BBIBOJBI
0 pe3yJibTaTaM UCCIIEIOBAHMUS;

IPOBOJNUTh KOCBEHHbIE M3MEpPEHMsI (PU3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
JKUJKOCTH W TBEPHOTO TeEla, CUJIa TPEHHS CKOJILKEHUS, JaBJICHUE BO31yXa,
BBITAJIKMBAIOIIAs CUJIa, ACHCTBYIOIIAs Ha IOTPYKEHHOE B )KUAKOCTb TEN0, KO3PPUIUEHT
IIOJIE3HOTO JACHCTBUS MPOCTBIX MEXAHU3MOB), CIIEAYs IPEMIOKECHHOW HHCTPYKIIUN: TIPH
BBINIOJIHEHUH HM3MEPEHUN COOMpaTh SKCHEPUMEHTANBHYIO YCTAHOBKY W BBIYUCIATH
3HA4YCHHE UCKOMOM BEJIUYHMHBI;

coOnrofaTh MpaBujia TEXHUKH O€30MacHOCTH mpu paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JIEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOLIAIOIINECS COCY/Abl, OapOMETp, pbluar, MOJBUKHBIN U
HEMOJABW)XHBIN OJIOK, HAKJIIOHHAS MIJIOCKOCTb;

XapaKTepU30BaTh MPUHIMIBI JIEUCTBUS HM3YUYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOMl Ha MX oOmucaHus (B TOM YHKCIE: MOALIMIHUKH, YCTPOWCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), UCMOJb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUNU W HEOOXOIUMBIC
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MpPUMEPHl (HAXOAUTh HHPOPMALMIO O MIPHUMEPAx) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW JKHU3HU [JIs1 OOecredeHus
Oe3omacHOCTH TpU OOpalIeHUH C NpuOOpaMH U TEXHUYECKUMHU YCTPONUCTBAMH,
COXpaHEHUSs 3J0POBbS U COOJIIOICHUSI HOPM IKOJIOTMYECKOTO MOBEICHUS B OKPY KAIOIIeH
cpexne;

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(popMmanuu B MHTepHEeTe B COOTBETCTBUU
C 3aJJaHHBIM MOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCSl 3HAHUIA U TyTEM CpaBHEHUS
pPa3TUYHBIX UCTOYHUKOB BBIIEIATH UH(POPMAIIHIO, KOTOpas SBISETCS MPOTHBOPEUNBOIN
WJIM MOKET OBITh HEJJOCTOBEPHOM;

WCIIOJIH30BaTh TPU BBHITIOJIHEHUHM Y4YEOHBIX 33JlaHui  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOrO COAEpX aHHs, CIPaBOYHbIE MaTepuaibl, PECYpPChl CETH
WuTepHer, BiageTh MNpuéMaMu KOHCIEKTHUPOBAHMUS TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIC KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
2—3 uCTOYHUKOB WHpOpManuu (U3UIECKOTO COJEpKaHUS, B TOM 4YHCJIE MyOJUYHO
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JieNaTh KpaTKHe COOOIIEHUS O pe3yibTaTax MPOEKTOB WM Y4€OHBIX HCCIEIOBaHUM,
IpU 3TOM TPaMOTHO HCIOJb30BaTh W3YUYCHHBIN MOHATHUIHBINA ammapaT Kypca (U3HKH,
CONPOBOKJIATh BBICTYINICHUE MPE3ECHTALNEN;

MIPY BBITIOJTHEHUH YY€OHBIX MPOEKTOB U UCCIIEIOBAHUHN paclpeensaTh 00s13aHHOCTH
B TPYIIIIE€ B COOTBETCTBHUH C IOCTABJIECHHBIMH 3a/1a49aMHU, CJICIUTD 32 BBIITOJIHEHUEM IIJIaHA
NCHCTBUM, aJlleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAX B JAESITEIBHOCTb TPYIIIIHL,
BBICTpanBaTh KOMMYHMKAaTUBHOE B3aUMOJCHCTBUE, YUUTHIBAsi MHEHUE OKPYKAIOIIMX.

K xonmy oOyuenuss B 8 kjiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCITOJIB30BATh MOHATHS: MAacca ¥ pa3Mepbl MOJIEKYJI, TEIUIOBOE ABHKEHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHMSI BEUIECTBA, KPUCTAJUIMYECKHE U aMOp(QHBIE Tea,
HACBIILICHHBIN 1 HEHACBILLEHHBIN Map, BIaXKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS

SHEPrusi, TEIIOBOM JIBUTATEIb, JJIEMECHTAPHBIN JICKTPUUECKUAN 3apsifl, SIEKTPUUECKOE
T10JI€, TPOBOJIHUKH U TUAIEKTPUKHU, TOCTOSHHBIN 3JIEKTPUYECKHUIN TOK, MAarHUTHOE T10JIE;
pasnuyaTh sIBJIEHUS (TEIIOBOE PACIIMPEHUE U CKaTHE, TEIUIONepeaayda, TENIoBOe
pPAaBHOBECHE, CMAuMBaHUE, KaNWUISIPHBIE SBJICHMS, WCIIAPEHUE, KOHJICHCALMS,
IJIaBJICHUE, KpUCTAJUTM3aLUsA (oTBepaeBaHuE), KHUIICHUE, TerJIoneperaya
(TemIonpOBOHOCTb, KOHBEKILMS, M3IYyYEHHUE), DJIEKTpHU3alus TeJ, B3aUMOJEHCTBUE
3apsiOB, JEUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE, B3aUMOJCHCTBHE
MarHuTOB, JEHCTBHE MArHUTHOIO MOJIA HA MPOBOJHHUK C TOKOM, AJIEKTPOMArHUTHAs
MHIYKIMS) 10 OINHUCAaHWI0 WX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHUE;

pacno3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3NYECKUX SIBICHUI B OKpYKaroUIeM
MHUpE, B TOM 4YHCJI€ (PU3NYECKHE SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KaWUISIPHBIE SBJIEHUS B NPUPOJE, KPUCTALIBI B Ipupone, uznydeHne ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHWE pOCHI, TymMaHa, WMHEs, CHeEra,
AIEKTPUYECKUE SIBJIEHUS B aTMOC(EpE, JJIEKTPUUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3eMiiu, apeid MmoiarocoB, pojb MATHUTHOTO MOJS JUIsl AKU3HU Ha 3emiie, MOJIspHOe
CUSIHUE, MpU OTOM TNEPEBOAUTH MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBLACIATH
CYILECTBEHHbIE CBOMCTBA (IpU3HAKK) (PU3UUECKUX SIBJICHUM;

ONKCHIBATH W3YYEHHBIE CBOMCTBA TeN U (PU3NYECKHE SBJICHUSA, HCHOIb3Ys
bu3nyueckue BeIUYUHBI (TeMmIeparypa, BHYTPEHHsSI SHEPIHs, KOJMYECTBO TEIUIOTHI,
yAeNbHas TEMIOEMKOCTh BEILECTBA, YAENbHASA TEIJIOTA IUJIABJIEHUS, y/IEJbHAS TEIUIOTa
napooOpa3oBaHusl, ylelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KO3(PQGUUIMEHT IMOJIE3HOTO
JNEWCTBUSL TEIUIOBOW MAIlMHBI, OTHOCUTEIbHASI BIIAXKHOCTH BO3/1yXa, JJIEKTPUYECKUI
3apsiz, CUIIa TOKA, JIEKTPUYECKOE HAIIPSYKEHHUE, COMPOTUBIIEHUE TPOBOJAHUKA, YIAEIBHOE
COMPOTHUBJICHUE BEIIECTBA, pa0OTa U MOILIHOCTH 3JEKTPUUYECKOTO TOKA), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (PM3MUECKUN CMBICT MCIOJIb3YEMbIX BEIUYUH, 0003HAUYCHUS U
CAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (QOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMHU, CTPOUTh TpaduKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
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XapaKTEpHU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHUS W TPOIECCHI, HUCIIOIb3YS
OCHOBHBIC TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHUECKOW TEOpUM CTPOCHMS BEIIECTBA,
MPUHITUI CYNEPIIO3UIINH TT0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3aps/ia,
3akoH OMa J1s ydacTka uemnu, 3akoH JDxoyns—JIeHna, 3aKkoH COXpaHEHHWs! SHEPruH,
IIPY ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMUCHIBATh €T0 MATEMAaTHUYECKOE

BBIPAKCHHE;
OOBACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyalUMid  NPaKTHUKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  IIPUYUHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 1—2 JTIOTMUYECKHX 1IaroB ¢ onopoi Ha 1-2
U3YYEHHBIX  CBOMCTBa  (DU3UYECKUX  SBJICHUH, (PU3MUYECKUX  3aKOHOB WM
3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJayd B 2—3 JCHCTBUS, HMCNONb3Ys 3aKOHBI U (OPMYJIBL,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMUMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 33/1a4M 3alIUChIBAaTh
KpaTKO€ YCJIOBHE, BBISBJISTH HEIOCTATOK JAHHBIX JUIsl PEIICHUS 3aJa4yu, BhIOUpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl €€ PELICHMS], IPOBOJIUTH PACUETHI M CPABHUBATh
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JJTAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIINTh HPU MOMOUIM (PUIUUECKHX
METOJOB,  HCNOJb3ys  ONMCAHWE  MCCIEAOBAHUsA,  BBIACISITH  MPOBEPSIEMOE
IIPEAIIOJIOKEHNE, OLICHUBATh IPABWIBHOCTh INOPSAKA IPOBEACHUsS MCCIEAOBaHUA,
JIeJIaTh BBIBOJIBL;

MPOBOJIUTh ONBITHl MO HAOMIONECHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHUX
CBOMCTB TeN (KaNWJUIPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3[yXa OT €ro o0béMa,
TEMIIEPATYPBI, CKOPOCTH ITPOLIECCA OCTHIBAHUS M HArpeBaHUs IPU U3JIyYEHUU OT LBETA
U3llydame  (IOrJomarmIeld)  MOBEPXHOCTH, CKOPOCTb  MCHApEeHHsl  BOJBI
OT TEMIIEpaTypbl JKUAKOCTH M IUIOIIAAM €€ ITOBEPXHOCTH, OJJIEKTpU3aLUsa Tel U
B3aMMOJICHCTBUE DJIEKTPUYECKUX 3apsioB, B3aUMOIEHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJI3alMsl MATHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB, JEUCTBUSI MAarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuWTa, CBOWCTBA 3JIEKTPOJBUIATEIIS
MOCTOSTHHOTO TOKa): (OpMyJIHpOBaTh MPOBEPSIEMbIE TMPEANOJI0XKEHUS, COOUpaTh
YCTaHOBKY U3 MIPEIJIOAKEHHOT0 000pYI0BaHUS, OMIMCHIBATh XO/I OIIbITA U (POPMYITUPOBATH
BBIBO/IbI;

BBINIOJIHATh MPSMBbIE HW3MEPEHUS TEMIEPATYpPbl, OTHOCHUTEJIBHOW BJIAXHOCTH
BO3/1yXa, CWJIbl TOKA, HANpPSOKEHUS C HCIOJIb30BAHHEM AaHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEJIMYMH, CpPAaBHUBATh peE3yJibTaThl M3MEPEHUU C Y4ETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C MCIOJIb30BaHUEM MPSIMBIX HM3MEPEHUI (3aBUCMMOCTH COMPOTUBIIECHUS MPOBOJHUKA
OT €ro JUIMHBI, IUIOLIAIU IIOIIEPEYHOr0 CEUYCHUS U YIEJIBHOTO CONPOTUBIICHUS BELECTBA
IIPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yyepe3 MPOBOJHUK, OT HAIPSIKEHUs HA NPOBOIHUKE,
UCCJIEIOBAHUE TIOCJIE0BATEILHOIO W MapajyIeIbHOTO COEIUHEHUN MPOBOJHUKOB):
IJIAaHUPOBATh UCCJEIOBAHUE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIenys
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NpeJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3YJIbTAaThl MOJYYCHHON 3aBUCHUMOCTH B BHUJIEC
TaOJIUI U TPapUKOB, 1€1aTh BEIBOJBI 110 PE3YIbTaTaM HUCCIIEI0BAHUS;

MIPOBOANTH KOCBEHHBIE U3MEPEHHS PU3NUECKUX BEIHUNH (yAeTbHas TETNIOEMKOCTD
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pabOTa U MOIIHOCTb AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys
IpEeJI0KEHHON UHCTPYKIUH, U BBIYUCIIATh 3HAUEHNUE BEJIMYMHBI,

coOnrofaTh MpaBuja TEXHUKM O€30MacHOCTH MNpu paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

XapaKTEepHU30BaTh NPHUHIMIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOpPOM Ha HX ONUCAaHUS (B TOM 4YHCIE: CHUCTEMA OTOIUICHHUS JIOMOB,
TUTPOMETpP, TapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUYETUMK BJIEKTPUUYECKOU
SHEPrUM, DJIEKTPOOCBETUTENbHbIE MPUOOPBI, HArpeBaTEIbHBIE 3JIEKTPONPUOOPHI
(mpumepsbl), 3JIEKTPUUECKUE MPEAOXPAHUTENN, 3JIEKTPOMArHUT, AJIEKTPOJBUraTellb
IOCTOSIHHOTO TOKAa), HCHOJb3ysl 3HAHHUA O CBOMCTBAaX (U3NYECKUX SBJICHUA U
HeoO0XouMble (PU3UUYECKNE 3aKOHOMEPHOCTH;

pacrno3HaBaThb IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENIbHbIE HPHUOOPHI
110 CXE€MaM U CXEMaTUYHBIM PUCYHKaM (3KHJIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUTaTeIb BHYTPEHHErO CrOPAHMS, JJIEKTPOCKOI, PEOCTAT), COCTABIATH
CXEMBI 3JIEKTPUYECKUX LIENEH C MOCIEeI0BATEIbHBIM U MapaJUICIbHBIM COEIHMHEHHEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUEHUS DIIEMEHTOB AJIEKTPUUECKUX LIETIEH;

MPUBOANTH TMPUMEPHl (HAXOIUTh HWH(MOPMALMIO O MPUMEpPax) MPAKTUYECKOrO
UCIIOJIb30BaHUsI (PU3MYECKMX 3HAHMM B TOBCEAHEBHOW XU3HM Mg OOecreyeHus
0€30MacHOCTH IpY 0OpAIIEHUH ¢ MPUOOPAMHU U TEXHUUECKUMU YCTPOUCTBAMU, COXPAHEHHS
3JI0pPOBbsI U COOJIIOIEHHSI HOPM 3KOJIOTUYECKOT0 MOBEICHUSI B OKPYIKAIOIIEH cpelie;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUW W MYTEM CpaBHEHUS AOIMOJHHUTENIbHBIX HWCTOYHHKOB
BBIACIATh MH(OpMaALUIO, KOTOpas SBISETCA MPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MpPU BBINOJHEHUU Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
IUTEpaTypy (U3UYECKOTO COJAEpKAHMs, CIPABOYHBbIE MaTEpHalbl, PECYpChl CETH
WuTepHer, BiIageTh MNpuEéMaMH KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHbIE COOOIIEeHMs, 00001as
UH(OPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO COJAEPKAHMS, B TOM YHUCIE
nyOJMYHO  TPENCTaBIATh  pe3yJdbTaThl  MPOEKTHOM  WJIM  HMCCIEeN0BaTEIbCKOU
NeSATEIbHOCTH, NP 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YUYECHHbIM MOHSATUHHBIN ammapar
Kypca (pU3HMKH, COMPOBOKIATH BBICTYIIEHUE MTPE3EHTALIUEH;

IpPU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M HUCCIEAOBAHUNA (PU3UUECKUX IPOLIECCOB
pacnpeneniaTb 00s13aHHOCTU B TPYIIE B COOTBETCTBUU C IOCTABJIIEHHBIMM 3aJadyaMy,
CIIEIUTh 3a BBINOJIHEHUEM IIIaHa JEMCTBUM M KOPPEKTHPOBAaTh €ro, aJeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJIaA B  JEATENBHOCTh  IPYMIbl,  BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aMMOJIEHCTBHE, IPOSBIISASA TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.
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K koHiy oOyuenus B 9 kjacce mpeIMeTHBIE pe3ynbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh IOHATHS: CHUCTEMAa OTCUETA, MaTEpUajbHAs TOYKa, TPACKTOPUS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmanus (ymnpyras, miacTUdeckas),
TPEHUE, HEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTD U IIEPETPY3KH, LIEHTP TAKECTH,
aOCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPIOTO Tesla, PaBHOBECUE, MEXaHUYECKUE
KOJIeOaHWs U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS
U TIOTJIONEHus, albda-, 0eTa- U TaMMa-u3IydeHus, U30TOIIbI, SiIepHAs SHEPTeTHUKA;

paszinyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE JBUKECHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOHOE MaJIeHHUEe TeJ, PABHOMEPHOE
JBUKECHHE TI0 OKPYXHOCTH, B3aMMOJICMCTBUE TE€JI, PEAKTUBHOE JBUXKCHHE,
KoJjieOaTenbHOe [BHKEHHUE (3aTyXalllMe W BBIHYKICHHbIE KOJIEOAaHUs), pPE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE pACIIPOCTPAHEHUE, OTPAKEHUE
Y MIPEJIOMJICHUE CBETA, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yIoKEHUE OEIoro cBera
B CHEKTP U CIIOKEHHUE CIEKTPaJIbHBIX LBETOB, AUCIEPCHUS CBETA, E€CTECTBECHHAs
PaIMOaKTUBHOCTh, BOSHUKHOBEHUE JTUHEHYATOrO CIIEKTPa U3TYyUEHHUS) 110 OTMMMCAHUIO UX
XapaKTePHBIX CBOWMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIONIUX JaHHOE (PU3nuecKoe
SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YUYECHHBIX (PU3NUECKUX SBICHUN B OKPYXKAIOIIEM MUPE
(B ToM uucie Gpu3ndecKue sIBJICHUS B IPUPOJIE: MPUIUBI U OTJIUBBI, IBUKCHUE TIJIAHET
ConHeyHO! CUCTEMBI, PEAKTUBHOE JABUKEHHUE KUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEUCMUYECKUE BOJHBI, I[yHaMH, 3XO, IBETa TeJl,
ONTUYECKHE  SIBJICHUS B  TPUPOAE, OUOJOTHYECKOEe  JIEWCTBHE  BUAMMOTO,
yIbTPaUOIECTOBOTO M PEHTTEHOBCKOTO W3Jy4YeHUH, €CTECTBEHHBIM PaJMOAKTHBHBIM
(b oH, KOCMUYECKHUE JTy4YH, PAAUOAKTUBHOE U3 TyUYCHHUE MPUPOAHBIX MUHEPAJIOB, ICHCTBUE
pPaOAKTUBHBIX HW3JYYCHHM Ha OpraHu3M 4YeJOBEKa), MpPU OTOM TEPEBOIUTH
MPAKTUYECKYIO0 3a7ady B y4eOHYI0, BBIICIISITH CYIIECTBEHHBIC CBONCTBA (IMPU3HAKH)
(bU3NYECKUX SBICHHUM;

OMHUCBHIBATh HW3Y4YEHHbIC CBOMCTBA TeN M (PuU3MUECKUe SBICHUS, HCIOIb3YS
buznyeckre BEIUYUHBI (CPEHSISI U MTHOBEHHAs CKOPOCTh Tejia MPU HEPABHOMEPHOM
JBUKECHHH, YCKOPEHHUE, NMEPEMELICHHUE, MMyTh, YIJIOBas CKOPOCTb, CWJIa TPEHHUs, CHUIA
YIOPYTrOCTH, CUJIA TSHKECTH, YCKOPEHUE CBOOOHOTO MaJeHUs, BEC Tejaa, UMIYJLC Tena,
UMITYJIBC CHJIBI, MEXaHWUYECKas padoTa WU MOIIHOCTh, MOTCHIMANbHAS DHEPTUS Tela,
MOJHATOTO HAJ IMOBEPXHOCTHIO 3€MIJIM, ITOTCHIIMAJIbHAS JHEPTUS CKATOM MPYKHUHBI,
KMHETUYECKasi SHEPIus, MOoJHAs MEeXaHWYecKasl SHEpPrus, MepUoJ] U 4acToTa KojieOaHuH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, ITOKA3aTeNlb
MPEJIOMJIEHUSI CpeJibl), MPU OMHCAHUM MPABWIBHO TPAKTOBATh (DU3UUYECKUU CMBICI
WCIIOJIb3YEMbIX BEJIMYWH, 0003HAUYCHUS W €AVHUIBI (PU3MUECKUX BEJIMYWH, HAXOIUThH
(bOopMyIIBI, CBS3BIBAIONINE NMAaHHYIO (U3MYECKYIO0 BEIMYMHY C APYTUMHU BEIMYWHAMU,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
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XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHUS W TIPOIECCHI, HCIONB3YS
3aKOH COXPAaHCHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYNEPIO3HUIINU
CWJI, TIPUHIIUI OTHOCUTENbHOCTH [ amwies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsI0BOTO
U MacCOBOTO UYHCEN TIPH SASPHBIX pPEaKIusAX, MPH OTOM JaBaTh CIOBECHYIO
(GOpMyITHMPOBKY 3aKOHA U 3alTMCHIBATh €T0 MATEMATHUECKOE BBIPAKCHHE;

OOBSACHATH (PU3WYECKHE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluli  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUIUHHO-
CIICJICTBEHHBIC CBS3H, CTPOUTH OOBICHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ OMOpPOi Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WMYECKUX  SIBJICHUH, (U3NUECKHX  3aKOHOB WA
3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3aauydl (OMUpAIOLIUMEecss Ha CUCTeMy U3 2-3 ypaBHEHHIA),
WCITIOJIB3YysI 3aKOHBI M (OPMYJIBI, CBSI3bIBAIONIE (DU3UYCCKHME BEITUYMHBI: HA OCHOBE
aHaJIM3a yCIIOBUS 3aJ[a4M 3aIMChIBATh KPATKOE YCJIOBHE, BBISBIISITH HEAOCTAIOIINE WUITU
U30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIC JIs PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (U3HMICCKON
BEJIMYUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEUIUTh MPHU MOMOIIM (PU3HMUECKHUX
METO/IOB,  HWCIIOJB3yS  OMHCAaHUE  WCCICIOBAHWSA,  BBIACIATH  MPOBEPSIEMOE
MPEANOJIOKEHNEe, OIICHWBATh TPABWIBHOCTH TOpPSIIKA TIPOBEICHUS HWCCICIOBAHMS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OTBITOB;

IIPOBOJUTH OMNBITHl MO HAOIIOMCHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHUX
CBOMCTB TeJ (M3yuyeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpPAaHEHUSI DHEPTHH,
3aBUCUMOCTbH TIEpHOia KOJIeOaHN TTPYKUHHOTO MAasgTHUKA OT MACChl Tpy3a M )KECTKOCTH
NPY)KWHBI W HE3aBUCHUMOCTH OT aMIUTATYABl MajbIX KoOJeOaHWHA, TPIMOJMHEHHOE
pacnpocTpaHEeHHE CBETa, Pa3okKEHUE OEIoro CBeTa B CIEKTpP, M3Y4YEHHUE CBOMCTB
M300pakeHUs B TJIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs MpeaMeTa B coOuparoien
JIMH3€E, HaOJII0ICHUE CIIONIHBIX M JIMHEHYATHIX CTICKTPOB MU3JTyUCHHUS): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY U3 M30BITOYHOTO HAOOpa 000Py0BaHUS, OTUCHIBATEH XOJI OIBITA U
€r0 pe3yJIbTaThl, OPMYIUPOBATH BEIBOIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisis CpeaHee
3HaUCHHUE W3MepseMON BeIMYMHB ((POKYCHOE paccTosHuE COOMparoIel JUH3bI),
000CHOBBIBaTh BBIOODP cI1oco0a nu3MepeHus (M3MEPUTEIBLHOTO TPUOOpa);

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTEHN (PU3HMUECKUX BETUYHMH C UCIIOJIH30BAHUEM
MPSIMBIX U3MEPEHUI (3aBUCUMOCTD ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH>KEHUN
0e3 HayaJIbHON CKOPOCTH, TIEproia KoJieOaHN MaTeMaTHIeCKOT0 MasTHUKA OT JTUHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKEHUS CBETAa OT yria MaJeHHs W YIjia MPETOMIICHUS
OT yIJIa aJIcHus): TUIAaHUPOBATh MCCIIEIOBAHNE, CAMOCTOSITEIFHO COOMPaTh YCTAHOBKY,
(buKCUpPOBAaTh PE3YNBTATHI MOTYYCHHONH 3aBUCHUMOCTH (PU3NYECKUX BEIUYHH B BHJIC
Tabnui u rpauKoB, ACNIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;
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MPOBOJUTh KOCBEHHBbIE U3MEpeHUs (U3MYECKUX BEIUYUH (CpenHss
CKOPOCTh M YCKOpPEHHE Tella MpU PaBHOYCKOPEHHOM JABI)KCHHUHU, YCKOPEHUE
CBOOOJHOTO  MajJeHMs, HKECTKOCTb MPYXKUHBI, KOIPPUIUEHT TpEeHUS
CKOJIb)KEHUS, MeXaHW4ecKasi padoTa U MOIIHOCTh, YaCTOTa U MEPUO KoJeOaHu
MaTEMaTHYECKOT0 W MPYKHHHOTO MasTHUKOB, ONTHYECKas cujia coOuparomien
JUH3bl, PpAJMOAKTUBHBIA  (OH): IUIAHUPOBATH HU3MEPEHHs, COOHUpaTh
OKCIIEPUMEHTAJILHYI0  YCTAHOBKY W  BBINIONHATH  W3MEPCHHUS,  CICTYS
NPEIJI0KEHHON MHCTPYKIMHU, BEIYUCIIATH 3HAUCHUE BEJIMUMHBI U aHAIU3UPOBATh
MOJTy4YEHHBIE PE3YJIbTAThI C YUYETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUH;

COOJII0/IaTh MpaBUIia TEXHUKH O€30MaCHOCTH IpH paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKU M3YYCHHBIX (DU3UUYECKUX MOJIEIICH:
MaTepuaabHas TOYKa, aOCOJIOTHO TBEPIOE TEIO0, TOUYCHYHBIH MCTOYHUK CBETA,
Jy4, TOHKas JIMH3a, TUIaHETapHast MOJENIb aToOMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO
A5pa;

XapaKTEepPU30BaTh MPUHIUIBI  JCHCTBUA WM3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX ONMUCaHUA (B TOM YHUCIE: CIUIOMETD,
JaTYUKU TIOJIOKEHUS, PACCTOSHMUS M YCKOPEHHUs, pakera, HXOJOT, OYKH,
MEePUCKOII, (poToammapar, ONTUIECKHUE CBETOBOBI,  CIIEKTPOCKOM, JIO3UMETD,
Kamepa BuibcoHa), HCMOIB3YyS 3HAHMS O CBOMCTBAX (PM3MUECKHUX SBICHHMA
1 HeoOXoauMble (PU3HMYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YyUYEHHBIX TEXHHUYECKHX
YCTPONCTB, M3MEPUTEIIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOILIECCOB TMpU
pelmeHnn  y4eOHO-TIPAaKTUYECKUX  3a]ad,  ONTHYECKHE  CXeMbl s
MOCTPOEHUSI M300paXKeHUI B IJIOCKOM 3epKajie M COOMpAIOLIEH TNH3E;

OPUBOAUTH  TpuMepbl  (HaXoauTh  WHOpPMaAIUMIO O  MOpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUS (PU3MUECKUX 3HAHUN B MOBCEIHEBHOW YKU3HH
st obecrieueHuss O€30MacCHOCTH  TpU OoOpaiieHuu ¢ mpubopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3[I0POBbS M COOJIOACHHUS HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOILEH Cpele;

OCYIIECTBJIATh TMOUCK UHpOpManuu (U3UYECKOTO COACpKaHUA B
HuTepHeTe, caMOCTOSATENBHO (POPMYITHPYS MTOUCKOBBINA 3allpOC, HAXOIUTH MyTH
ONpe/eNieHUs]  JIOCTOBEPHOCTH  IMOJyYeHHOM HH(OpMalMu Ha  OCHOBE
UMEIOIINUXCS 3HAHUH U JTOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCITOJIB30BaTh MPHU BBITIOJHEHUN YUYEOHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
TuTeEPaTypy (GU3MYECKOTO COJECP)KaHUs, CIPABOYHBIE MaTepUalibl, PECYPCHI
cetu  MaTepHer, Bnamerp  NpuéMaMHd  KOHCIEKTHPOBAHUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OHOU 3HAKOBON CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIICHHS HA OCHOBE
uHboOpMaIlMM U3 HECKOJbKMX HCTOYHUKOB (PU3UYECKOrO  COJEp KaHMs,
MyOJMYHO TPEACTABIATh PE3YJIBTAThl MPOCKTHOM WM HCCIIEeI0BATEIHCKON
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ACATCIIBHOCTHU, IIPpU O3TOM TI'PaMOTHO HCIIOJIIB30BAaThb I/ISYIIGHHblﬁ MMOHSTUHAHBIN

anmapaT H3y4aeMoro pasziena (UMK U CONPOBOXKIATh BBICTYILJICHHUE
npe3eHTaIuen ¢ yaéToM 0COOEHHOCTEH ayIuTOPUH CBEPCTHUKOB.
TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC
Ne | HaumenoBanue pa3nesoB u | KoanuecTBo yacos DJIeKTPOHHbIE
n/n | TeM NpPorpaMmbl (undposbie)
BCEro | KOHTPOJILHBIE | IPAKTHYECKHUE | o5hazopaTebHbIE
padoThI padoThI pecypcebl

Paznen 1. @u3uka u e€ poJib B 103

HAHUH OKPY:KAI0IIero Mupa

1.1. | ®u3zuka — Hayka o 1
npupoae
1.2. | ®u3uyeckne BeJTHYHHBI 3 2
1.3 | EcrecTBeHHO- HAYYHBIH 2 1
MeTO]] MO3HAHHUS
Hroro o pasneny 6

Paznen 2. IlepBoHayaibHble CBeJleHHS 0 CTPOCHMH BellecTBa

2.1. | CTpoeHue BelecTBa 1
2.2. | IBm:KeHUE H 2 1
B3aMMOJAelCTBHE YACTHIL
BelllecTBa
2.3. | ArperaTHble cocrostHusi | 2 |1
BelllecTBa
Wroro no pazneny 5
Paznien 3. /IBu:keHuMe U B3aUMo/IeiicTBHE TeJl
3.1. | MexaHu4ecKkoe JBUKEHHE 3 1
3.2. | Unepunus, macca, 4 1
IUIOTHOCTh
3.3. | Cuira. Buabl e 14 |1 1
Wroro no pazmeny 21

Paznen 4. JlaBjieHne TBEPABIX TeJ,

JKHIKOCTEH M ra3oB

4.1.

Jasaenue. Ilepenaua
JaBJIeHUS

TBEPABIMH TeJIAMM,
JKHIKOCTSIMH U ra3zaMu

3
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4.2. | laB/ieHre JKHTKOCTH 5} 1

4.3. | ATMocdepHOe 1aBIeHNE 6

4.4. | JleiicTBue JKMAKOCTH M ra3a 7 1
HA TOTPYKEéHHOEe B HHX
TeJIO0

Wroro no pazueny 21

Paznen 5. Pabora u MOIIHOCTH. DHEPrus

5.1. | PaGoTra ¥ MOIIIHOCTDH 3 1

5.2. | IlpocThie MeXaHU3MBbI 5 2

5.3. | Mexannveckas YHeprus 4 11

Uroro no pazaeny: 12

PesepBHOe Bpems 3

OBILEE KOJIMYECTBO | 68 4 11

YACOB I10 I[TPOI'PAMME

8 KVIACC

Ne | HammenoBanue pasgesioB u TteM | KoanuecTBo yacos DJIEKTPOHHBIE

1/ | IporpamMmsl (undpossbie)
BCEro | KOHTPOJILHBIE | IPAKTHYECKHE | oGhazopaTebHBIE

padoTsbI padoThI pecypebl

Pasgen 1. TenioBbie ABJICHUSA

1.1. | Ctpoenue u cBoiicTBa 7 |1

BellecTBa
1.2. | TennoBbie npomecchl 21 |1 3
Hroro 1o pasneny 28

Paznen 2. DiiekTpryeckre U MArHUTHbIE SIBJICHUS

2.1. | DaexkTpuuecKue 3apsiibl. 7 |1
3apsiKeHHBbIE TeJIa U HX
B3anuMo/ielicTBHe
2.2. | IlocTOSTHHBII JIeKTPHYECKHUI 20 |1 7
TOK
2.3. | MarHuTHBbI€ SIBJICHHSA 6 2
2.4. | DnekTpoMarauTHass wHaykmus | 4 |1
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Htoro no pazneny 37
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB IIO | 68 5 12
[TPOI'PAMME
9 KJIACC
Ne | HammenoBanue pa3saesioB | KoauvecTBo yacoB DJIeKTPOHHbBIE
/1 | ¥ TeM NPOrpamMmMbl (undposbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE | oGhasopaTenbHbIe
padoThI padoThI pecypcebl
Pa3nen 1. Mexannueckue siBJICHHUSA
1.1. | Mexanu4yeckoe IBHKEHHE 10 3
H CIIOCOOBI €ro ONMMCAHUS
1.2. | BzaumoaeicTBHe TeJl 20 2
1.3. | 3akoHbBI cOXpaHeHHS 10 |1 2
Htoro no paznemny 40
Paznen 2. Mexanu4deckue KoJIe0aHUA M BOJIHBI
2.1. | Mexannyeckue 7 3
KO0JIe0aHus
2.2. | Mexann4ecKue BOJIHBI. 8 1
3ByK
Wroro no pazneny 15

Pazznen 3. DieKTpoMarauTHoOE MO,

JI€ M1 DJICKTPOMATHUTHbLIEC BOJTHDI

3.1. | DIeKTpoMarHuTHOE ToJIe 6 |1 1
¥ DJIEKTPOMATHUTHBIE
BOJIHBI

Htoro no pazneny 6

Pasnen 4. CBeroBble siBJIeHUSA

4.1. | 3akoHbI 6
pacnpocTpaHeHusl CBeTa

4.2. | JIUH3BI M ONITHYECKUE 6 2
npuodopsl

4.3. | PazioxkeHnue 0es10ro cBera 3 1
B CIIEKTP

Htoro no paszneny 15
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Pa3gen 5. KBaHTOBBIE fIBJICHUSA

5.1. | Ucnyckanue u
NOIJIOLIeHHE CBeTa
aToMoM

5.2. CtpoeHne aTOMHOTIO siApa
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