MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MunuctepcTBo 0o0paszoBanusi bejaropoackoii odjactu
MyHuuMnajabHoe Ka3eHHOe yupe:KIeHne
“¥YupanJienne o0pazoBaHusi YepHsAHCKOro paiona “

MBOY “0O0Ull c.JIyosinoe - I[lepBoe”

MpunoxeHne

K O0MNMOOO Ne

Mpukas Ne

ot “ ’ 20 r.

PABOYAS IPOTPAMMA
(ID 4819300)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

Ju1st oOyyaromuxcst 7-9 KjiaccoB



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TOJIOKEHUW M TpeOOBaHUU K pPe3yibTaTaM OCBOCHUS
Ha  0a30BOM  ypOBHE OCHOBHOM  00Opa3oBaTElbHOM  IPOrpPAMMBbI,
npeacrasieHHbix B ®I'OC 00O, a takxe ¢ yu€tom deaepaibHol padboueit
nmporpamMmbl Bocriutanus U KoHIenmmu npenomaBaHus y4eOHOTO MpeaMeTa
«Dusukay.

Conepxanue mporpammbl 1o (U3MKE HAMpaBlieHO Ha (popMHpOBaHHE
€CTECTBEHHOHAYYHON I'PaMOTHOCTH OOYYAIOIINXCS M OpraHU3alUI0 U3YYeHUs
buU3MKY Ha AesSTEIBbHOCTHON OCHOBE. B mporpamme no Gpu3uke y4uThIBaIOTCS
BO3MOYKHOCTH yuyeOHOro npeamera B peanuzauuu tpedosanuiit @I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yibTaTaM OOyYeHHS, a
TaK)Ke MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB Ha
YpPOBHE OCHOBHOT'O OOIIETO 00pa30oBaHMUs.

[Iporpamma 10 (u3MKE YCTaHABIMBAECT pACIpPECICHHE Y4eOHOTO
Marepuajiia Mo rojaM oOydeHus (IO KjaccamM), MpeajiaraeT MpUMEPHYIO
MOCJICIOBATEIPHOCTh HM3YyYCHHs] TEM, OCHOBAHHYIO Ha JIOTHMKE pPa3BUTHS
NPEIMETHOTO  COJepkKaHusi M yduyé€Te  BO3paAcCTHBIX  OCOOEHHOCTEH
oOydJarommxcs.

[Tporpamma no (pu3uke paspaboTaHa ¢ IENbIO OKA3aHUS METOINYCCKOMN
MTOMOIIY YYUTEIIO B CO3/IaHUH paboUeli MpOorpaMMbl IO YICOHOMY TIPEIMETY.

dusnka SBISETCS CHUCTEMOOOPA3YIONIUM JJISI €CTECTBCHHOHAYYHBIX
y4e€OHBIX TMPEAMETOB, TOCKOJIbKY (DU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE
MPOIICCCOB M SIBJICHUM, M3y4aeMbIX XUMHEH, OHMOJIOTHEH, acTpOHOMHUEH M
dbu3ndeckoil reorpadueil, BHOCUT BKJIaJl B ©€CTECTBCHHOHAYYHYIO KapTHHY
MHUpa, TPEIOCTaBIsAET Hambosiee SCHBIC OOpa3Ibl MPUMEHEHHS HAyYHOTO
METO/1a TI03HAHMS, TO €CTh CII0CO0a MOyUYEeHHSI IOCTOBEPHBIX 3HAHUN O MUPE.

Omna W3 TIaBHBIX 3a7a4 (PU3MYECKOrO0 OOpa3oBaHUS B CTPYKType
oOmmiero o0pa3oBaHUsi COCTOMT B (OPMUPOBAHMHM E€CTECTBEHHOHAYUYHOUN
I'PaMOTHOCTH M HHTEpeca K HayKe y 00yJarOIInXCsl.

N3yuenne ¢u3nku Ha 0a30BOM YpOBHE TIpeAroiaraeT OBJaJCHUE
CJIEIYIOLTUMU KOMITETEHTHOCTSIMU, XapaKTEPHUIYIOITUMHU
€CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHUBATH U TOHWMATh OCOOEHHOCTH  HAyYHOTO
WCCJICIOBAHNS,

e UHTEPIPETHPOBATH JAaHHBIE U  HCIOJIH30BATh HAYYHBIE
JIOKA3aTeNIbCTBA JIJIS1 TIOJTYYCHHS BHIBOJIOB.



[lenn u3yuyeHus (GU3MKUM HAa ypOBHE OCHOBHOIO OOIIEr0 0Opa3oBaHMs
onpeneneHsl B KoHuenuuu npenogaBanust yueoHoro npeamera «PU3nuka» B
oOpa3oBaTenpHBIX OpraHu3zanuax Poccuiickoit denepanuu, peanu3yroUINX
OCHOBHBIE 0011€00pa30BaTEIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pEIICHHEM
Komnernn MunucrepcerBa npocsetienust Poccutickoii @enepanuu (IMpoTOKOI
ot 3 nexabps 2019 r. Ne [1K48H).

Heau uzyyenust pu3suKu:

NpUOOPETEHNE MHTEpPECA M CTPEMIICHHS OOYyYaroUIUMXCsl K HAyYHOMY
U3YYEHUIO IPUPOJIbI, PA3BUTHE UX MHTEUIEKTYaJbHbIX U TBOPUYECKUX
CIIOCOOHOCTEI];

pa3BUTHE NPEICTABICHUA O HAydHOM METOJE T[O3HAaHUA U
(opMUpOBaHUE HCCIEAOBATEIBCKOTO OTHOUIEHHUSI K OKpPYKarOIIUM
SIBIICHUSIM;

(bopMHpOBaHKE HAYYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHUs
OCHOB CTPOEHHMSI MATEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
(dopMUpOBaHHE MPEACTABIECHUH O poOJM (PU3MKU A1 Pa3BUTHS
JPYTUX €CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TMPEACTABICHUA O BO3MOXHBIX cdepax Oyaymiein
npodeCCUOHANIBHOW ~ ACSATENBbHOCTH, CBA3aHHOM C  (PU3HKOMH,
HOJIFOTOBKA K JaJIbHEHIIIEMY OOyU€HHUIO B ’TOM HAIPaBIICHUU.

JlocTikeHne 3TUX IeNield MporpaMMbl Mo (GU3HKE Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HaHUH O JHUCKPETHOM CTPOEHUM BEIIeCTBa, O
MEXaHUYECKUX, TETIOBBIX, JIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

npUOOpETeHNE YMEHUW OINUCHIBATh W OOBICHATH (U3MUECKHE
SIBIICHUS C MCTIOJIb30BAHUEM TTOJTyUYE€HHBIX 3HAHUH;

OCBOCHHME METOJOB pEIIeHUS MNPOCTEHIINX PAacUE€THBIX 3aJad C
UCIIONIb30BaHUEM  (U3MUECKMX  MojeNiel,  TBOPYECKUX U
IPAKTUKOOPHUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE yYMEHMHM HAONIOAATh NMPUPOJHBIC SBJICHUS U BBIIOJIHATH
OMbITHI,  JabopaTopHble  pabOTBl U HKCIEPUMEHTAJbHBIC
MCCJIEIOBAHUSI C UCTIOIB30BAHUEM U3MEPUTENIbHBIX MPUOOPOB;
OCBOCHHME TPpUEMOB paboThl ¢ HHpOpMaNUe QPU3NIECKOTO
COJIEpKaHusl, BKIIOYasi HHPOPMAIUIO O COBPEMEHHBIX JTOCTHKEHUSIX
(buU3KMKY, aHATU3 U KPUTHYECKOE OLIEHUBAaHKE UH(POPMALIUK;
3HAKOMCTBO cO cdepamu TpodheCCUOHAIBHOW  JCSTEIbHOCTH,
CBSI3aHHBIMH C (M3HKOW, H COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBAaHHBIMHU Ha JOCTIKEHUSAX (PU3UUECKON HAYKH.



Ha wu3yuenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO
oO1rero oopazoBanusi oTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9 kimacce — 102 gaca (3
yaca B HEJICIII0).

[Ipennaraempiii B mporpamMme 1o (U3UKE TMEpeueHb J1abopaTOPHBIX
palboT 1 OMBITOB HOCUT PEKOMEHAATENbHBINA XapaKTep, YUUTENb IeJIaeT BHIOOD
IPOBEJCHUS J1Ta0OPaTOPHBIX pabOT U OMBITOB C YUYETOM HHIMBUAYATbHBIX
OCOOCHHOCTEM OOydYarommxcsi, CHUCKAa JKCIEPUMEHTAJIbHBIX 3aJaHU,
IpeajiaraéMbIX B paMKax OCHOBHOI'O FOCYJJapCTBEHHOTO dK3aMeHa 1o (Gu3mukKe.



COJEPKXAHUE OBYUYEHUA

7 KJIIACC

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

®usuka — HayKa 0 npupoje. SBienus npupoasl. PU3NUECKHUE SBICHU:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckre  BeAMYMHBL.  VI3MepeHune — QU3MYECKUX  BEJIUYHH.
®duznueckue npudopsl. [lorpenHocTs 3MepeHuit. MexayHapoiHas cuctema
€AVHULL.

Kak ¢usmka u Jpyrue ecTecTBEHHblE HAYKH H3Yy4alT MPHPOY.
EcTecTBeHHOHAY4YHBII METO/ O3HAHUS: HAOJI0IEHHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KCHUE TMIOTE3, SKCIEPUMEHT II0 IPOBEPKE THIIOTE3,
oOBsicHeHHe HabmogaemMoro sipjieHus. OmnucaHue (PU3NUECKUX SIBICHUU C
IIOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBbIE, 3JEKTPUYECKHUE, MArHUTHBIE, CBETOBBIC

SBJICHUSL.

2. Ousuueckue TpUOOPHI U MpOIEAypa NPSIMBIX  HU3MEPEHH
aHAJIOrOBBIM U HU(PPOBBIM IPHUOOPOM.

Jlabopamopusie pabomul u onvimel.

1. OmpeneneHne LEHbI IeIEHUS LIKaJIbl U3MEPUTEILHOTO TpUodOpa.

2. HM3mepeHue pacCTOSAHUMU.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepeHue Temneparypsl Npy MOMOIIH KHIKOCTHOT'O TEPMOMETPA U
JlaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue wucciaenoBaHUS IO IPOBEPKE THMIOTE3BL: JAIBHOCTh
noyiéTa IIapuKa, MYHMEHHOTO TOPU3OHTAIBHO, TEM OOJIbIlle, YeM
OoJbIIIE BBICOTA MTYCKA.

Paznean 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, UX pa3Mepbl. OMNbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBrm>kenue dactui] BemiecTBa. CBs3b CKOPOCTH JBHXKEHHUS YaCTHUIL C
TemriepaTypoil. bpoyHoBckoe nBuwxkenue, auddysus. BzaumoneincTsue
YaCTHI] BEIIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHHSI BELIECTBA: CTPOCHHUE Ta30B, JKUIAKOCTEH U
TBEPABIX (KPUCTAIIIMYECKUX ) Tel. B3auMOCBSI3b MEXIy CBOMCTBAMU BEIIECTB
B Pa3HbIX arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.



Hemoncmpayuu.

1. HaGnroneHnue OpoyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddyzuu.

3. HaGmionenue sBieHM, OOBACHSAIOMUXCS TMPUTSKCHUEM  WIIH

OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JauMaMeTpa aroMa METOJOM DpsoB (C HMCHOJIB30BAHHEM

dboTorpadmuii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3. OnpiTel 1O  OOHAPY)KEHHMIO JEHCTBUS CHJI  MOJIEKYJISPHOTO

MPUTSKECHHUSL.

Pa3nen 3. /IBuKeHHe U B3aUMOAeCTBHE TeJl.

Mexanudeckoe JBUKE€HHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. Cpennsisi CKOPOCTh ITPU HEPABHOMEPHOM JIBUKECHUU. Pacuér mytu
Y BPEMEHHU JIBUKECHUS.

SIBneHne nHepuuu. 3aKOH UHEPLMU. B3anmoneiicTBre Ten Kak nNpu4nHa
U3MEHEHUSI CKOPOCTH IBIKEHHUs Tel. Macca Kak Mepa MHEPTHOCTH Telna.
[InotHOCTH BemecTBa. CBSA3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €JUHULIE
00BéMa BellecTBa.

Cuiia Kak XapakTepHCTHKa B3aumojercTBusa Tena. Cuiia ynpyroctd u
3akoH ['yka. UM3mepeHuwe cuipl C NOMOLIBKO AWHaAMomerpa. SBieHue
TATOTEHUS U cuiia TsokecTd. Cuia TSHKECTH Ha JIpyrux IutaHetrax. Bec Tena.
HeBecomocTe. CnokeHME CHJI, HANpPaBIEHHBIX MO OJHOW NPSAMOM.
PaBnopeicTByromas cwi. Cuna TpeHus. TpeHHE CKOJBKEHHS U TPEHUE
nokosi. TpeHne B pupojie U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS TeNa.
N3mepenre cKopoCTH NPSIMOJTMHERHOTO ABUKEHHUS.
HabGnronenue siBjeHUST MHEPIIHH.

CpaBHEHHE Macc 10 B3aUMOJIECHCTBHIO TEJL.
. CimoxeHune CHJl, HallpaBJICHHBIX 11O OJJTHOM MTPSMOM.

Jlabopamopusie pabomel u onvimel.

1. OmpeneneHne CKOPOCTH PaBHOMEPHOTO JBWXKEHHUS (IIapuka B
AKHUJKOCTH, MOJIENIN JIEKTPUIECKOTO aBTOMOOWJIS U TaK Jayee).

2. Ompenenenuie CpeHEN CKOPOCTH CKOJBXKEHHUS Opycka WM IIapuKa
10 HaKJIOHHOM IIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTUA TBEPAOTO Tea.

1
2
3
4. HabmroneHue n3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5
6



4. OnpITHI, JIEMOHCTPUPYIOLINE 3aBUCHUMOCTh PaCTSKEHUS
(medopmarun) Ipy>KUHBI OT TPUIIOKEHHOU CHIIBI.

5. OnpITel,  JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI  TPEHUS
CKOJIBKEHHMsI OT Beca Tella M XapakTepa COIPUKACAIOIINUXCA
ITIOBEPXHOCTEMN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. CriocoObl yMEHBIICHUS U yBEJIMYEHUS JaBiieHus. [laBneHue
raza. 3aBHCHUMOCTh JaBlIeHUS Tra3a oT 00b&Ma, TemmepaTypsl. [lepemaua
JaBJICHUS] TBEPJBIMU TENaMM, JKHAKOCTIMH WM Ta3zamu. 3akoH I[lackans.
[THeBMaTHUeCKME MallIMHBI. 3aBUCUMOCTD JABJICHUS KUJIKOCTU OT TTyOUHBI.
['unpocraruueckuii mapagokc. CooOmiaronuecss cocyasl. [uapaBaudeckue
MEXaHU3MBI.

Atmochepa 3emmm u  armocepHoe  gaBineHue.  [IpuuumHbI
CYLECTBOBAHMS  BO3AYIIHOW o00onouku 3emin. Oneit  Toppuuenu.
N3mepenne armochepHOTo AaBiaeHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBICHUS
OT BBICOTHI HaJl ypoBHeM Mops. [Ipubopsl mis u3mepenus aTMochepHOro
JIABJICHHSI.

JlelicTBHE JKMAKOCTM M Ta3a Ha TNOTPYKEHHOE B HHUX TEJO.
BritankuBaromas (apxumenoBa) cuiia. 3akoH Apxumena. [lnaBanue Teu.
Bo3znyxomnasanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATyPhI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCyIbl.

['mapaBauyueckuit mpecc.

[IposiBnenue nercTBrsi aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOTrpyKEHHOU
YacTH TEJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOW JKUIKOCTH.
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8. YcioBUE TIUIaBaHMsS TEJ: IUJIABAaHUE WM TIOTPYKEHUE TeEl B
3aBUCUMOCTH OT COOTHOILICHUS IUNIOTHOCTEMN TEJIA U )KUIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanne 3aBHCHUMOCTM Beca Tejla B BOJAEe OT 00BéMa
MOrPYKEHHOMU B )KUIKOCTh YAaCTH TeJa.

2. OnpeneneHne BBITATKUBAIOMICH CHJIbI, ACHCTBYIONICH Ha Telo,
IIOIPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHJIBI, ICHCTBYIOLIEH HA
TE€JIO B JKUAKOCTH, OT MacChl Tea.



4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAIKUBAIOLIEH CHUJIbI,
JEUCTBYIOIIIEH Ha TEJIO B JKUAKOCTHU, OT 00BEMA MOrPYKEHHOU B
KUJKOCTh YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa WIM KOHCTPYUPOBAHUE JIOJKU H
OIIpEIIECIIEHUE €€ IPYy30HOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanuueckast pabota. MOITHOCTS.

[IpocTbie Me€XaHU3MBIL: pblyar, OJIOK, HaKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecusi peiuara. [IpuMeHeHue mpaBuiia paBHOBECUS pbluara K OJIOKY.
«3onotoe npaBwio» MexaHuku. KIIJ[ mpocteix mexanu3moB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

Mexannueckass sHeprud. KuHeTndeckas M MOTEHLHMAIbHAsT SHEPTUS.
[IpeBpamieHre OOHOrO BHUJA MEXAHUYECKOW SHEPrUM B JPYyrol. 3aKOH
COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaol.

1. Omnpenenenrie pabOTHI CUJIBI TPEHUS MPU PABHOMEPHOM JBHKCHUU

T€JIa M0 TOPU30HTAIBHON MMOBEPXHOCTH.
2. HccnenoBanue yCclIOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] Hak10HHOM IIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS MEXaHUYECKON YHEPTUH.
8 KUIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIPHO-KUHETUYECKON TEOPUU CTPOCHHUS
BemiecTBa. Macca v pa3mepbl aTOMOB U MOJIEKYJT. OTBITHI, TOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUUYECKOU TEOPUH.

Monenu TBEpPAOTrO, KUAKOTO U Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrammueckue u amopdubie Tena. OOBsICHEHHWE CBOWCTB Ta3oB,
JKUIAKOCTEM W TBEPABIX TEI HA OCHOBE TMOJIOKEHUM MOJEKYJISPHO-
KMHETHUYECKOW Teopuu. CmauuMBaHWE W KaNWUISIPHBIE SBICHHS. TerinoBoe
pacIIMpPEHUE U CHKATHUE.

Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEILLIOBOTO IBUKEHUS
yactull. BuyTtpennsis sneprus. CrocoObl U3MEHEHHUsSI BHYTPEHHEH YHEPTHMU:
TeIionepeaadya M coBepluieHue  paboTel.  Buabl  Temionepenayu:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3TyYEHHE.

KommuectBO  TemnoTel.  YaenbHas — TEIUIOEMKOCTh — BELIECTBA.
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOTO OamaHca.
[InaBieHre U OTBEPAEBAHUE KPUCTALNIMYECKUX BEILECTB. Y IENbHAs TEILIOTA



rmaBneHus. [lapooOpazoBanne u koHaeHcanusa. HMcmapenue. Kumnenwue.
VYnenbHasi TerioTa mapooOpa3oBaHus. 3aBUCUMOCTh TeMIIepaTypbl KUIICHUS
oT aTMOC(epHOTO JaBJICHHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHas TEMJI0Ta CrOpaHusl.

[TpuHumner padoTsl TeroBbIX apurateneit KIIJ] termmoBoro nBurarens.
TerioBbie ABUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1.

2
3
4.
5
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HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hao6monenne nuddysun.

HaGmronenue siBjeHU cMaurBaHUs M KallWJUISIPHBIX SIBJICHHM.
HabGnronenue TemioBoro paciupeHus Teil.

V3MeHeHne AaBiieHUs Ta3a MpU W3MEHEHWH O00BbEMa M HarpeBaHUU
WM OXJIKJICHUH.

[IpaBuna naMepeHus TeMIepaTyphl.

Bunb! Teruionepenauu.

OxJta)kieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiiieHr# pabOThl BHEIITHUMHE CHJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHbIX BEIICCTB.

. HaOmroienue KureHus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

1.

OneIThl 1O  OOHAPYXKEHUIO JIEUCTBUS CWJI  MOJIEKYJISIPHOTO
TIPUTSKECHUS.

OneIThl TO BBIPAIIMBAHUIO KPUCTAJUIOB ITOBAPEHHOW COJM  WIIH
caxapa.

OnbIThl O HAOJIOICHUIO TETIOBOTO PACHIMPEHUSI Ta30B, KUJIKOCTEH
Y TBEPIBIX TEII.

Omnpenenenue gaBiICHUS BO3yXa B 0a/UIOHE MIMPUIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro
00bEMa M HArpeBaHUs W OXJIKICHHUS.

[IpoBepka THUIOTE3bl JHWHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KUIKOCTH B TEPMOMETPUIECKOM TPYOKE OT TeMIIepaTyphl.
HaOmronenne M3MeHEHUs] BHYTPEHHEW JHEPruM Tejla B pe3ysibTaTe
Terionepeaayn U paboThl BHEITHUX CHUJI.

HccnenoBanue siBJIeHUs TEMJI000MEHA MPU CMENTUBAHUHN XOJIOAHOMN U
ropsi4eu BOJBI.



9. OmpeneneHue KOJIUMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOW IpHU
TEIJI000MEHE C HArPEThIM METALTUYECKUM UIUHAPOM.

10. OnpeneneHne yaeabHON TEIIOEMKOCTH BEIIECTBA.

11. MccnmenoBanue npoiecca nCHapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazngen 7. djekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzanmsi  Ted.  JIBa  poga  DNEKTPUYECKUX  3apsJIOB.
B3aumogeiicTBue 3apsikeHHbIX Tei. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI
B3aUMOJEUCTBUSA 3aAPSXKEHHBIX TEJI OT BEJIWYHUHBI 3apPSJ0OB U PACCTOSHHUS
MEXIy TeIaMu).

Onektpuueckoe mnoje. HanpsEHHOCTh  AIEKTPUYECKOTO  IMOJIS.
[IpuHLIMT CYNEPIO3UIIMN FIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn »snexTpryecKux 3apsaoB. OJIEMEHTAPHBIM JJIEKTPUYECKUAN
3apsa. Crpoenue atoma. [IpoBOAHMKHM M TUAJIEKTPUKU. 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKUA TOK. YCJOBHUS CYIIECTBOBAHUS JJIEKTPUUYECKOrO TOKA.
W cTOYHUKN MOCTOSIHHOTO TOKA. JI€MCTBUSI 3JEKTPUUECKOTrO TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

OnekTpuueckas uenb. Cuna ToOKa. OJIEKTPUUECKOE HaNpsKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YEIbHOE COMPOTUBIICHHE BEIIECTBA. 3aKOH
Oma mig ywactka uenu. llocnemoBarenbHOe M MApaIEIbHOE COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ¥ MOUIHOCTH 3MEKTPUYECKOro TOKa. 3akoH Jlxoynsa—JleHua.
DneKTpuYecKrue IMenu W TMOTPEOUTENH SICKTPUYECKON HHEprur B OBITY.
KopoTkoe 3aMbIkaHueE.

[ToctostHHbIE MarHuThl. B3anmMoAeHCTBHME MMOCTOSIHHBIX MAarHUTOB.
MarauTtHoe none. MarHuTHOe nojie 3eMJIM U €ro 3HA4Y€HUE IS )KU3HU Ha
3emie. OnbIT Dpcrena. MarHuTHOE MoJe ANEKTpuYecKkoro Toka. [Ilpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J/[elCTBHE MAarHMTHOIO IOJIA HA MPOBOJIHHK C
TOKOM. ONEKTPOJBUTaTelIb  IMOCTOSHHOTO  TOKAa. Hcnons3oBanue
AIEKTPOIBUTATEIICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBIeHUE SIEKTPOMATHUTHOW WHAYKUOMH. [IpaBuio
Jlenna. Dnektporeneparop. CrnocoObl MOTyUEHUS DJIEKTPUUECKONW SHEPTHH.
DNEKTPOCTAHIINK HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

1. DOnexkTpu3zauus Tedl.

2. JIBa poaa 3JIEKTPUUECKUX 3apsiIOB U B3aUMOJICVCTBHUE 3apPSIKEHHBIX

TelL



25.

YCTpONCTBO U ACHUCTBUE DIEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] HHAYKIHUS.

3aKOH COXpAaHEHUS INEKTPUUECKUX 3aPSAT0B.
[IpOBOTHUKY U AUBIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
W cTOYHUKYN IOCTOSIHHOTO TOKA.

JlerCcTBUS SIEKTPUUECKOTO TOKA.

. DIIEKTPUUYECKHUMN TOK B HKHUJKOCTH.

. 'a3oBB11 pa3ps.

. U3mepenne cuibl TOKa aMIepMETPOM.

. I3mepenue 3JIeKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.

. Peocrar 1 MarasuH COpOTHUBIICHUM.

. BzanmoencTBre NoCTOSSHHBIX MAarHUuTOB.

. MozennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS TTOJHOCOB MATHUTA.
. MoaenupoBaHHE MarHUTHBIX MTOJIEA MOCTOSHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSIHHOTO TOKA.

. UccnienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTYKIIUH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAIPABJICHUS WHIAYKIIMOHHOTO TOKa OT YCJIOBHM €T0

BO3HUKHOBCHHUSI.
DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuwvie pabomul u onvimaol.

1.

OnbITel MO HAOMIOACHUIO SJEKTPU3ALUU TeJl HUHAYKIUEH u mpu
CONPUKOCHOBEHHH.

HccnenoBanne OEWCTBUS JIEKTPUYECKOTO TMOJS HA NMPOBOJHUKHU H
JUDJIEKTPHKH.

C6opka u mpoBepka padOTHl AJIEKTPUUECKONW IENU MOCTOSIHHOTO
TOKaA.

W3mepenure u peryaupoBaHKie CUIIbI TOKA.

N3mepenue U peryiampoBaHnue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIAYIIETO YEPE3 PE3UCTOD,
OT CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OneIThl,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  DJIEKTPUUYECKOIO
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro UIMHBI, TUIOIIAJH MOMEPEYHOTO
CEUEHUs U MaTepuana.



8. HpOBCpKa IIpaBujia CJIIOKCHHUSA HaHpH}KCHI/Iﬁ ITPH IMOCICAOBATCIIbBHOM
COCANMHCHUU IBYX PC3UCTOPOB.
9. HpOBGpKa ImpaBujia IJIA CHUJIbI TOKaA IIPpU IapaJlJICIbBHOM COCIAHMHCHUU

PE3UCTOPOB.

10. Onpenenienre padOThl  ANEKTPUUYECKOTO TOKA, HUIYIIEro 4epe3
pe3ucTop.

11. OmnpeziesieHue MOUTHOCTH DJIEKTPUYECKOTO TOKa, BBIJIEISEMON Ha
pe3ucTope.

12. MccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIAYIIETO YEPE3 JaMIIOUKY,
OT HANPSDKEHUS HA HEW.

13. Onpenenennie KIIJ[ HarpeBarens.

14. UccnenoBane  MarHMTHOIO — B3aMMOJEHCTBHS — IOCTOSIHHBIX
MarHuTOB.

15. U3yueHne MarHUTHOrO TMOJS TOCTOSHHBIX MAarHUTOB IMPU MX
O00BETMHEHUU U Pa3JICICHUN.

16. MccnenoBanue JEWCTBHS DJIEKTPUYECKOIO TOKA HA MAarHUTHYHO
CTPEJIKY.

17. OnBITBHL, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTH CHJIBI B3aMMOJIEHCTBHS
KATYIIKA C TOKOM M MarHuTa OT CHJIbl TOKa U HalpaBJICHUS TOKa B
KaTyLIKE.

18. I3yueHue AeiCTBUS MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U n3ydeHue padoThl AJIEKTPOABUTATEIS.

20. U3mepenue KII/l 351eKTpoABUTaTENIbHON YCTAHOBKH.

21. ONBITHl [0 MCCIIEIOBAHUIO SBJICHUS SJEKTPOMArHUTHOM WHAYKIIMH:

UCCIICIOBAHUE U3MEHECHUU 3HA4YCHUSA U HaIlpaBIICHHUS
WHIYKIIMOHHOTO TOKa.
9 KJIACC

Pa3zpnen 8. Mexannuyeckue siBJIeHHS.

Mexanuyeckoe ABWKEeHUE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTD MEXaHHYECKOTO JBUKCHMUS. PaBHOMepHOE
IPSAMOJIMHENHOE JBHKeHHE. HepaBHOMEpHOE MNPAMOIMHENHOE [BUKEHHUE.
CpenHsst 1 MTHOBEHHAs! CKOPOCTh Teja P HEPAaBHOMEPHOM JIBUYKEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeliHOe ABMkeHne. CBoOOHOe
najgenue. OnsIThl [ anumes.

PaBHoMmepHOE gaBWKEHHME 1O OKpykHOocTu. Ilepuon wu 4acrtora
oOpamenusi. JluHeiiHas U yrjoBas ckopocTHh. LleHTpocTpemuTenbHOe
YCKOpEHHUE.

IlepBbiii 3axk0oH Hprorona. Brtopon 3akoH Herootona. Tpetudl 3akoH
Herorona. IIpuHuun cyneprno3unuu cui.



Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHHsI: CHIIa TPEHUS CKOJIbKEHUS,
CuJia TPEHUS MOKOs, IPYTUe BUABI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
nageHus. JIpwkenwe mmaHer Bokpyr Connua. IlepBas kocmuueckas
CKOopocThb. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue MaTepuasibHOW TOYKU. AOCONIOTHO TBEPIOE TENO.
PaBHOBecue TBEPIOro Teia ¢ 3aKPEIUIEHHON OCBIO BpallleHUss. MOMEHT CHJIBL.
LlenTp TsKECTH.

Nmnynec Tena. W3Menenue wummynbca. Mmnynbc cuibl.  3aKoH
COXPAaHEHMS UMITYJIbCa. PEakTUBHOE NBUKEHHUE.

Mexannyeckast pabota 1 MOUIHOCTh. PaboTa cui TsKecTH, yInpyrocru,
TpeHust. CBsA3b S3HEPrUU U padoThl. [loTeHIMAaNbHas SHEPTHUs Tela, HOIHATOTO
HaJl TOBEPXHOCTBHIO 3eMiM. lloTeHnManbHas JHEPrUs CKATOM NPYKUHBIL.
Kunernueckas oHeprus. TeopemMa O KHHETHYECKOM OHEPrUM. 3aKOH
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

Jemoncmpayuu.

1. HaOmroneHne MexaHH4ecKoro JIBUKEHUS Tella OTHOCUTENIbHO Pa3HbIX

TEJI OTCUETA.

2. CpaBHEHHME ITyTEN M TPACKTOPUU JIBHKEHHUS OAHOTO M TOTO XK€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO IBUXKECHUS.
HabGnrogenue nBM>XeHMs Tela 0 OKPY>KHOCTH.

o v kW

Habnrogenne MexaHUYeCKUX SIBJICHUH, MPOUCXOIAIIUX B CHUCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKCHUU

OTHOCUTEJIHHO KaOMHETa (PU3MKH.

7. 3aBUCMMOCTb YCKOPEHHS T€Jla OT MACChl TeJla U JCHCTBYIOLIEW Ha
HETO CHUJIBL.
HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

9. M3meHeHue Beca Tena npu YCKOPEHHOM JABUKECHUH.

10. Ilepenaya ummynbca npu B3auMOJICVCTBUM TEI.

11. [IpeoOpazoBanus SHEPrUu NpU B3aUMOACHCTBUU TeEN.

12. CoxpaHEHHE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHHe UMITYJIbCa ITPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabmoieHne peakTMBHOTO JIBH)KEHUSI.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUr Mpu CBOOOTHOM MaJICHUU.

16. CoXxpaHEHME MEXAaHMYECKOM DSHEPruy IMpU JBUKEHUU TeJla MOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.



1. KoncTpynpoBanume Tpakrta sl pa3roHa W JAJbHEWIIEro
PaBHOMEPHOTO JIBUKEHHUS IAPUKA WU TEJIECKKU.

2. OmpeneneHrie CpeHEN CKOPOCTH  CKOJBXEHUs Opycka WiH
JBH>KCHUS IAPUKA 110 HAKJIOHHOW IJTIOCKOCTH.

3. OmnpexeneHue yCKOPEHHUsI Tea MPU paBHOYCKOPEHHOM JIBHXKEHHUU T10
HAKJIOHHOU IUTIOCKOCTH.

4. WccnenoBaHWe  3aBUCHUMOCTHM  MYyTH  OT  BpPEMEHM  IIpHU
PaBHOYCKOPEHHOM JBHKEHUHU 0€3 HAYaJIbHOW CKOPOCTH.

5. IIpoBepka THMOTE3BI: €CIAW TMPU PABHOYCKOPEHHOM JBWXCHHH 0€3
HayaJbHON CKOPOCTU ITYTHU OTHOCSATCS KaK psAJl HEUETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJINHAKOBBI.

6. MccnegoBaHue 3aBUCHMOCTH CHUJIbI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJIBLHOTO JIaBJICHHUSI.

Omnpenenenue KodPphunreHTa TPEHUSI CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue paboOThl CHIIBI TPEHUSI MPU PABHOMEPHOM JBHKEHUU
T€Ja MO TOPU3OHTAIIBHON MMOBEPXHOCTH.

10. Onpenenenrie pabOThl CUJIBI YIOPYTOCTH MPH TOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOIBUKHOTO U TTOJBUYKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXPAHEHUSI SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe naBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUM:
IIEpUOJ, 4acToTa, aMIUIMTyAd. MaTeMaTU4eCKUil U NPYKUHHBIA MasTHHUKU.
[IpeBpaiiieHre 3HEprun Npy KojiebaTeIbHOM JIBUKEHUHU.

3aryxatomue KojeOaHus. BpiHyXIeHHbIe KojeOanus. PesoHaHc.
Mexanuueckue BoHBI. CBoOiCTBA MEXaHWYECKHWX BOJIH. I[IpomosibHbIE U
MIONIEPEYHbIC BOJIHBI. /J[JIMHA BOJHBI M CKOpPOCTh €€ pacHpOCTPaHCHMUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa M BbhIcOTa TOHA. OTpaxenue 3Byka. MudpazByk
U yIIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue xose0aHuii Tl mog A€HCTBUEM CHJIBI TSKECTA U CUJIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenune BRIHY)ISHHBIX KOJICOaHW U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUI PE30OHAHC.

o v kW N

Jlabopamopuvie pabomul u onvimaol.



1. OmpezeneHue 4YacTOThl U TEpUOAA KOJIEOAHWH MAaTeMaTHYeCKOTO
MasiTHUKA.

2. Ompenenenrie 4YacTOoThbl M Mepuoja KoJieOaHUW NPy KMHHOTO
MasiTHUKA.

3. HccnenoBanue 3aBHCHUMOCTH IepHoja KojaeOaHWN MOABEIICHHOTO K
HUTHU I'Ppy3a OT JJIUHBI HUTH.

4. VccrnenoBaHue 3aBUCHUMOCTH TIEpHOJa KOJIEOAHUH MPYNKUHHOTO
MasTHUKA OT MaccChl Ipys3a.

5. IlpoBepka  He3aBUCMMOCTM  NepHoJa  KojebaHWil  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a.

6. OnpITbI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb IIEpUOAa KoJeOaHUit
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

Paszgeua 10. DiaeKTpoMardHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE ToJie. JEKTPOMArHUTHbIE BOJHBL. (CBOICTBa
AIEKTPOMArHUTHBIX BOJH. [IIkana 3nekTpoMarHuTHeIX BOJIH. Mcrionbs3oBanue
AIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

OneKTpoMarauTHass mnpupona csera. CKOpocTh cBeTa. BoyiHOBBIE
CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. M3ydyeHue CBOWCTB DJEKTPOMATHUTHBIX BOJH C  IMOMOIIBIO

MOOMIIbHOTO TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas mopmenp cBera. HMcrounumkm cBera. [IpsAmomnmHeiiHOE
pacnpoctpanenue cBera. 3armeHuss ComHuma u JlyHel. OTpakeHue cCBeTa.
[Tnockoe 3epkano. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3aKoH mpesioMiieHus cBeTa. [loiHOe BHyTpeHHEe
OoTpakeHue cBeTa. VICnoJap30BaHME IIOJHOTO BHYTPEHHEIO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xon nydeit B nuH3e. OnTudeckas cucteMa doToanmapara,
MHUKpOCKOIIa M Tejeckona. ['y1a3 kak onrthueckas cucrema. bam3opykocTs U
JATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnektp. Omnbithl Hptorona. Croxenue
CHEKTpalIbHBIX IBETOB. Jrciepcust cBeTa.

Hemoncmpauuu.

1. IlpsmosmHENHOE pacIpOCTPAHEHHUE CBETA.



2. OtpaxkeHue cBera.

[Tonyyenne wu300pakeHUl B TIIJIOCKOM, BOTHYTOM M BBIIYKJIOM
3epKajax.

[Ipenomnenue ceera.

OnTuuecKkuit CBETOBO/I.

Xoj ayuyer B coOMparolieu JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[TpuHuun aeiictBus (oToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10. Mogmens rnasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCHUMOCTH yrjia OTPaKEHHUSI CBETOBOTO Jyda OT
yTJia MaJIeHus.

2. M3yueHue XapakTepUCTUK U300pKEHUS TIpPEeIMETa B IJIOCKOM
3epKa’e.

3. HccnepgoBaHue 3aBUCUMOCTH yTJla NMPEIOMIJICHUS CBETOBOTO Jiyda OT
yTJia MaJICHUs] Ha TPAHUIE «BO3TYX—CTEKIION.

4. TlomyueHue M300paKeHUI C TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Onpenenenne (QOKYCHOTO PACCTOSHUS M ONTHUYECKOM  CHJIBI
coOuparonien JTUH3HI.

6. OMBITHI 10 Pa3IOKEHUIO OEJIOro CBETa B CIIEKTP.

7. ONBITBL TIO BOCHPUATHIO IIBETAa MPEAMETOB MpPHU WX HAOIIOACHUU
4yepe3 [BETOBBIC (PHIIBTPHI.

Pa3pen 12. KBanTOBbBIE SIBJICHHUS.

Omneitel Pe3epdopna u minaHerapHas Mojnenb aroMa. Mogenb aTtoma

bopa. Ucnyckanune m mornomeHue cBeta atomoM. KBaHTel. JIuHenuateie
CHEKTPHI.

w

© ® N o u s

PamnoaktuBHOCTE. Anbda, Oeta- u ramma-usnydenus. CrTpoeHue
aTOMHOro  siapa. HyknonHas Momenp aTtoMHOro  siapa.  M3oromsi.
PanuoaktuBHbIe nipeBpatenus. [lepuoa monypacnana aTOMHBIX SAA€ED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSAOBOTO M MAcCCOBOIO
yuces. DHEpPrusi CBSI3M aTOMHBIX sjep. CBs3b Macchl U 3HEpruu. Peakuuu
cuHTe3a u aeneHus saep. Mcrounnku sneprum CosHLA U 3BE3].

SnepHas sHepreTuka. JlencTBus paagrOaKTUBHBIX U3JIyYEHUNW HA KUBbIC
OpTraHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIICHUSI.



CrekTpbl pa3IMYHbIX ra30B.

CrnexTp Bojopoa.

HabGmronenue TpekoB B kamepe Busnbcona.

Pabota cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

Peructpauus u3nydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. HaGnroneHue CrulONIHBIX M JIMHEWYAThIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpEeKOB: U3MEPEHHWE DHEPrUM  YacTULBl IO

TOpPMO3HOMY TIyTH (TI0 hoTOrpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENBEHO-00001aIOIIIN I MOJyJIb npeaHa3HaYeH JUTSE
CUCTEMATU3allMM W OOO0OIIEHHUs] MPEAMETHOTO COAEpP)KaHWA U  OIbITa
JEeATEIbHOCTH, TPUOOPETEHHOTO PU U3YUEHUHU BCETO Kypca (PU3UKH, a TAKKE
JUIS TIOATOTOBKM K OCHOBHOMY I'OCYAAPCTBEHHOMY 3K3aMEHY IO (U3UKE IS
00y4Jaronuxcs, BHIOPABIIMX ATOT YUEOHBIN MpeIMeT.

[Ipy M3y4eHUM AAHHOIO MOJIYJIA PEaIU3yIOTCSd M CHUCTEMAaTH3UPYIOTCS
BUJIbI JIEATEILHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTHKEHUE
NPEIMETHBIX M METAlpPEJAMETHBIX IUIAHUPYEMBIX pE3yJIbTaTOB OOy4YEHUS,
dopMupyeTcsi eCTeCTBEHHOHay4Has TIPaMOTHOCTb: OCBOECHHUE HAay4HBIX
METOJIOB MCCIICIOBAHUS SBJICHUM MPUPOJIBI U TEXHUKU, OBIAJICHHE YMEHHUSIMU
OOBSACHATH (DPU3UYECKUE SIBJICHUS, MPUMEHSSI MOJIYYEHHbIE 3HAHUS, pelaTh
3aJlayy, B TOM YUCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMaNBbHO ~ ACSATENIBHOCTHBIA  XapakTep JaHHOTO  paszena
peanusyeTrcss 3a C4€T TOro, 4YTO OOyYarouluecsl BBHIIOJHSIOT 3aJaHus, B

o vk W N

KOTOPBIX UM IIPEIaraeTcs:
Ha OCHOBE MOJIYYEHHBIX 3HAHUM pacHo3HABaTh W HAYYHO OOBSCHSTH
dbuznyeckue SBJICHUS B OKPYKAIOLIEH MPUPOJIC U TIOBCEAHEBHON KU3HU;
MCIIOJIb30BATh HAYYHBIE METOIbI UCCIICIOBAHUS (PU3UUECKUX SIBICHUM, B
TOM YHCJIE JUISI TPOBEPKU TUIIOTE3 U MTOIYUYECHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATHh HAYYHbIE OCHOBBI HAaMOOJIee BAXKHBIX JOCTHXKCHUM COBPEMEHHBIX
TEXHOJIOTUM, HalNpUMEp, TMPAKTUYECKOTO MCIIOJIB30BAHUSI  PA3JIMYHbBIX
HMCTOYHHMKOB SHEPTUM HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHS BCEX
M3BECTHBIX BHJIOB SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOT'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢(u3MKH Ha YypOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs

HaIIpaBJICHO Ha AOCTHKCHHUC JIMYHOCTHLIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX
06p&30BaTCJ'II>HI)IX PE3YJILTATOB.

B pesynpraTe wu3ydeHUs (UMK Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus y oOydaromerocss OyayT CchOPMHPOBAHBI  CIICTYIOIIHE
JMYHOCTHBIE PE3yJIbTAaThl B YACTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- TMpOSBICHUWE HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSHHUIO
poccuiickoil GU3NIECKON HAyKH;

- IEHHOCTHOE OTHOIIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY Y4YaCTHUIO B OOCYXJECHHU OOILLECTBEHHO
3HAUUMBIX U JITHUYECKUX TMpOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN (PU3UKH;

- OCO3HAHHE BAXHOCTU MOPAJIbHO-3TUYECKHUX MPUHIUIIOB B IEITEIbHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIPHUSITHE OCTETUYECKHX KayecTB (U3MYECKOM Hayku: eé
rapMOHUYHOT'O OCTPOEHUS], CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHME LIEHHOCTHU (PU3MUECKOW HAyKU KaK MOIIHOTO MHCTPYMEHTA
IIO3HAHUSI  MHUpPA, OCHOBBI  DPAa3BUTUS  TEXHOJOTWH, BaKHEHIIEH
COCTaBIIIIOLIEN KYJIbTYPBHI;

- pa3BUTHE HAYYHOU JTHO003HATENBHOCTH, HHTEPECA K MCCIIE0BATENbCKOM
NEeSATENBHOCTH;

S) ¢opmMupoBaHMsa KYJBTYPbI 3JA0POBbSI M 3MOLHMOHAJILHOIO
Os1aromoJry4ust:

- OCO3HAaHHME IEHHOCTH Oe30macHoro o0pasza >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXHOCTU MpaBui O€30MAaCHOrO MOBEAEHUS Ha
TPAHCIIOPTE, HA 0POrax, ¢ IEKTPUUYECKUM U TEIJIOBBIM 000pYyI0BaHUEM
B JIOMAILIHUX YCJIOBUSX;

- chOpMUPOBAHHOCTh HaBbIKAa peduieKCUM, MPU3HAHKE CBOETO IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- AKTUBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTENbHOM OpraHu3aluk, TOpojAa, Kpas) TEXHOJOTHMYECKON U



COIIMAJIbHON HAIPaBJICHHOCTHU, TPEOYIONIUX B TOM YHCIE U (PU3MUECKUX
3HaHUM;

e - HHTEPEC K IMPAKTHYECKOMY H3YYEHUIO Tpodeccuif, CBS3aHHBIX C
$u3MKONH;

e 7)3K0JIOTHYECKOT0 BOCIIMTAHUSA:

e - OpHUCHTAIMA Ha MpUMEHEeHNEe GU3UYCCKUX 3HAHUM JIJIs pellIeHUs 3a7a4 B
00JIacTH OKpY’KaroIIeH cpefibl, TUIAHUPOBAHUS TOCTYIIKOB U OLICHKU HX
BO3MOKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIIEH CpeIbl;

e - OCO3HAHHUE TJIOOATBHOTO XapakTepa AKOJOTHMUYECKUX MPoOJieM U MyTen
WX PEIICHUS;

e 8) amanramuMm K HU3MEHSIIOUIMMCS YCJIOBHUSIM COHHUAJIBHON U
NPUPOAHON CpeAbl:

e - MOTPEOHOCTh BO B3aWMOJICUCTBUU MPU BBHIMOJHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3UUECKON HAMPABICHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSIM

APYTHX,

e - TMOBBIIICHHE YPOBHA CBOEM KOMIIETEHTHOCTH Y€pe3 MNPAKTUYECKYIO
NEATEIIbHOCTD;

e - TOTPeOHOCTH B (POPMHUPOBAHWUU HOBBIX 3HAHUW, B TOM YHCIIE
dbopMyIUpOBaTh HJIEH, MOHATHS, TUMOTE3bl O (PU3NYECKUX OO0BEKTaX U
SBJICHUSAX;

e - OCO3HaHUE Ne(PUIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B

0051acTH (PU3HKHY;

e - IUIAHUPOBAHUE CBOETrO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (PU3MUECKHUX
3HAHUI;

e - CTPEMJICHME QaHAJIM3UPOBATh M BBIABIATH B3aUMOCBS3U IIPUPOABI,
oOuiecTBa ¥ KOHOMHUKH, B TOM 4YHCJIE C HCHOJIb30BAaHUEM (DU3HUECKUX
3HAHUI;

e - OLEHKA CBOMX JEHUCTBUM C YYETOM BIMSHUSA HA OKPYKAIOUIYIO CPEAdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOEHHS MPOrpaMMbl O (pU3UMKE HA YPOBHE OCHOBHOTO
oOmero  oOpa3zoBaHust y  oOywaromerocss  OyayT  chOpMHUpPOBaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIITHE MO3HABaTEIIbHBIC
yYHHUBEpCaJbHbIe yueOHBbIC ICHCTBHUS, KOMMYHUKATHBHBIC YHHBEPCAIbHBIC
yueOHbIe ACHCTBUSI, PETYJIATUBHBIEC YHUBEPCAIbHbIE YUeOHBIEC JEHCTBUSL.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS



Bba3oBble JJornueckue A1eiicTBUA:

BBISIBIIAITh M XapaKTE€PU30BaTh CYIIECTBEHHBIC NMPU3HAKU OOBEKTOB
(sBNIEHUN);

yCTaHABIUBATh CYIECTBEHHBIN MPU3HAK KJIACCU(UKALIMU, OCHOBAHUS
U1t 000011IeHUSI U CPAaBHEHUS;

BBISIBIIAITh 3aKOHOMEPHOCTH W IMPOTHUBOPEUHUS B PacCMaTPUBAEMBIX
¢dakTax, AaHHBIX W HAOIIOACHUSAX, OTHOCSIIUXCS K (PU3HUECKUM
SIBIICHUSIM;

BBISIBJISITH ~ NPUYMHHO-CICACTBEHHBIE  CBS3M  TIPU  H3YyUYCHUU
duznyeckux  ABIEHUNW W TPOLECCOB, JeNaTh  BBIBOABI  C
UCIIOJIb30BaHUEM JEAYKTUBHBIX M HHAYKTHBHBIX YMO3AKJIIOUEHUH,
BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEJTUUNH;
CaMOCTOATENbHO BBIOMpATh CHOCOO pelieHus y4eOHOU (hHU3MUecKoit
3agaud  (CpaBHEHHWE HECKOJIbKHX BApUAHTOB pEIIEHUS, BBIOOD
Haubosee MOAXOIAUIEr0 C Y4ETOM CAMOCTOSATEIBHO BBIIEICHHBIX
KpUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITOJIb30BaTh BOMPOCHI KaK HMCCIIENOBATCILCKHN HHCTPYMEHT
TTO3HAHUS,

MPOBOJUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT,
HECJIOKHBIN (PU3NYECKH SKCIEPUMEHT, HEOOJIbIIOE HCCIEOBaHUE
(bU3UYECKOro SIBJICHUS;

OIICHMBATh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh HH(POPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ MCCIICIOBAHHUS UJIH KCIIEPUMEHTA;
CaMOCTOSITeIbHO  (hOPMYJIUPOBAaTh OOOOIICHWS ¥  BBIBOJABI 11O
pe3ynbTaTam NpoBEIEHHOTO HAOIIOACHMS, OTIBITA, UCCIIEIOBAHMS;
MIPOTHO3UPOBATh BO3MOXHOE JajbHEHIee pa3BUTHE (DU3UIECKUX
MIPOIIECCOB, a TAKXKE BBIABUTATH MPEATIONOKEHHSI 00 MX pa3BUTHU B
HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

OPUMEHATh pPa3jMyYHble METOAbl, MHCTPYMEHThI M 3alpoChl MpH
noucke u oTOope wuHGPOpPMAIMM WIM JAaHHBIX C  YYETOM
MPEeIOKEHHON yueOHOM hr3ndecKon 3a1auu;

aHaJIM3UpOBaTh,  CUCTEMATU3UPOBaTh U HUHTEPIPETUPOBATDH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpEICTaBICHHUS;
CaMOCTOATENbHO BBIOMpATh ONTHUMAIbHYIO (OpMY MPEACTABICHHUS
uH(pOpMAIMU U WJUTIOCTPUPOBATH pPEIIaEMbIe 3aJaud HECIOXKHBIMU
CXeMaMH, IuarpaMMaMi, HTHOU TpaduKON 1 X KOMOMHALIASMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



B XOoIe OOCyXJeHHs ydeOHOro Mmarepuajia, pe3yiabTaToB
7a00paTOPHBIX PadOT M MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIICCTBY
oOcy’k/1aeMOl TEMbI U BbICKA3bIBaTh WJICH, HAIICIICHHBIC HA PCIICHUC
3aJ1ayy ¥ MOJIJIep>)KaHne 01aroXenaTeIbHOCTH OOICHUS;
COITOCTABJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX YYaCTHHKOB
Jauajora, OOHapyXKUBATh Pa3InIUe U CXOACTBO ITO3HIIHH;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX U ITUCBMEHHBIX TEKCTaX;
MyOJIMYHO TPEACTABIATh PE3YJIbTAThl BBIOJHEHHOTO (HU3HYECKOTO
OIbITa (PKCIIEPUMEHTA, UCCIICIOBAHHS, TTPOCKTA);

NOHMMAaTh H  WCIOJB30BaTh IPEHMYIIECTBA KOMAHIHOW M
WHIUBUyaJIbHOH Pa0OThI MPHU PEIICHUH KOHKPETHOH (hHM3MYECKOM
poOJIEMBI;

NPUHAMATh IICJIM  COBMECTHOHW JCSITEILHOCTH, OPraHU30BbIBAThH
NCHCTBUS 1O e JIOCTIDKEHUIO: paclpeieiiaTh pPOJH, 00CYXKIaTh
IIPOIIECCHl M PE3yJbTaThl COBMECTHOM padOThI, 0000IIaTh MHCHHS
HECKOJIbKUX JIIOIEH;

BBIIIOJIHATh CBOKO  4YacTh padOThI, JOCTHras KadeCTBECHHOTO
pe3yJibTaTta 1o CBOEMY HAIPAaBJICHUIO U KOOPAWHHUPYS CBOU JICHCTBUS
C IPYTUMH YICHAMH KOMaH/IbI;

OIICHMBATh KA4eCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT IIO
KPUTEPHUSIM, CaMOCTOSITEIBHO CGHOPMYIMPOBAHHBIM YYaCTHUKAMM
B3aMOJIEUCTBHS.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsX,
TPeOYIOIIUX /IS PEIICHHs (PU3NMUECKUX 3HAHUM;

OPUEHTUPOBATbCS B PA3NIMYHBIX MOAXOJAAX NPHUHATHS PELICHUI
(MHIMBUAyaJIbHOE, TPUHATUE pEIICHUS B TpyNIe, MPUHITHE
pelIeHuil Tpynmnom);

CaMOCTOSITENIFHO COCTABJIATH AITOPUTM PELICHUS PU3NYECKON 3a1auu
WIM IUJJaHA MCCIENOBAaHUSA C YYETOM HMEIOIIMXCA PECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUpOBaTh IMpeisiaracMble
BAPUAHTHI PELICHUM;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb aACKBATHYKO OICHKY CUTyallUH W HpcAjiaraTb IJIaH ec
HN3MCHCHHUMA,



OOBSCHATh TPUYHMHBI JTOCTHKEHUS (HEIOCTHIKCHHS) PE3yIbTaTOB
NEeATEILHOCTH, JaBaTh OIICHKY IPHOOPETEHHOMY OIIBITY,

BHOCUTb KOPPEKTHBBI B JCATCIBHOCTH (B TOM YHCIC B XOJ
BBITIOJTHEHUS (PU3UYECKOTO MCCIICIOBAHMS WM MPOEKTa) Ha OCHOBE
HOBBIX OOCTOSATENHCTB, M3MEHUBIIUXCS CHUTYaIlMid, YCTAaHOBJICHHBIX
OIMOOK, BO3HUKIINX TPYAHOCTECH;

OIICHMBATh COOTBETCTBHEC PE3y/IbTaTa ICJIH U YCIIOBHSIM;

CTaBUTh CceOs Ha MECTO JPYroro 4YejoBeKa B XOJE CIOpa WM
JTUCKYCCUM HAa HAy4YHYI0 TEMy, MOHHUMAaTh MOTHBBI, HAMEPCHUS U
JIOTUKY JPYTOro;

MpU3HABaTh CBOE MPaBO Ha OIMIMOKY P PEIIeHUH (PU3NISCKUX 3a71a4
WJIU B YTBEPXKJAEHUAX Ha HAyYHBIE TEMBI M TAaKOE XKe MPaBo JPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHy oOyueHus B 7 kJjacce MpeAMETHBIE PE3yJbTaThl HA 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUMA:

UCIIOJIb30BaTh TMOHATHUS: (PU3WYECKUE U XHUMHUYECKHE SBJICHUS,
HAOJNIOZICHUE,  OKCIEPUMEHT, MOJENb, THUIOTe3a,  €IUHHUIIBI
bu3MYeCKUX BEJIWYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa  (TBEpPAOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
NBUKEHUE (paBHOMEpPHOE, HEPAaBHOMEpPHOE, MPSMOJMHENHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAs cuia, aegopmanus (ympyras,
MJIaCTHUYECKas ), HEBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

paznmuuarh sBieHus (auddysus, TEMIOBOE ABUKEHHUE YACTHUII
BEILIECTBA, PABHOMEPHOE JBUKEHHUE, HEPABHOMEPHOE JBIKCHUE,
WHEpLHUs, B3aUMOJICUCTBUE TEJ, pPABHOBECHE TBEPABIX TEI C
3aKpEIJIEHHOM OChI0 BpallCHHUs, Iepeaya [aBJICHUS TBEPIbIMU
TeJaMu, XUJIKOCTAMU M Ta3aMu, aTMOC(EPHOE JaBJICHHUE, TUIABAaHUE
TeJ, TpEBpalleHUs] MEXaHWYECKOM DHHEPruM) IO OIMUCAHUI0 HX
XapaKTePHBIX CBOMCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX
JaHHOE (PH3UUYECKOe SIBJICHHUC,

pacmo3HaBaTh TMPOSBICHUE W3YYCHHBIX (U3UYECKUX SIBIICHUH B
OKpY’KaroIleM MHUpPE, B TOM 4uciie Pu3NUecKue sIBICHUS B MPUPOJIC:
NpUMEpBbl JBIDKCHHUS C PA3UYHBIMU CKOPOCTSIMH B JKHUBOM U
HEXUBOU MpUpOJE, ACHCTBUE CUJIBI TPEHUS B MPUPOJIE U TEXHUKE,
BIIUSIHAE aTMOC(EPHOTO MaBJICHHS HA >KUBOW OPraHU3M, IJIABAHHE
pBIO, phIUark B TEJIC YEJIOBEKA, IPU STOM MEPEBOJIUTH MPAKTUICCKYIO
3a/layy B Y4€OHYIO, BBIJCISTH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKK)
bu3NYeCcKUX SBJICHUI;



ONKCBHIBaTh M3Y4YEHHBIE CBOMCTBAa Tel U (PU3MUECKUE SIBICHMUS,
UCHONB3Ysl (U3NYECKUE BeIUYUHBl (Macca, OOBEM, IUIOTHOCTb
BEILIECTBA, BpEMsA, IyTh, CKOPOCTb, CpPEIHSsI CKOPOCTb, CHIIA
YVOPYrOCTH, CHJa TSKECTH, BEC Teja, CHUJIa TPEHHs, JABJICHUE
(TBEépHoro  Tema, KUIAKOCTH, Tras3a), BBITAJKHUBAIONIAS  CHUJIA,
MeXaHW4yeckas pabdoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA((QUIUEHT IOJIE3HOIO ACHCTBHUS MEXaHU3MOB, KMHETHYECKas U
NOTEHIMAIbHASL 3HEPrusl), NPHU ONUCAHWUU MPABUIBHO TPAKTOBATH
(bu3MYECKU CMBICT HUCHOJB3YEMBIX BEIUYHH, MX O0O3HAUYEHHUS H
eIMHULBI (PU3UUECKUX BEITUYHMH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIIHE
JNaHHYI0 (U3WYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMHU, CTPOUTH
rpaMKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;
XapaKTEpHU30BaTh CBOMICTBA Tel, (PU3MUECKHUE SBJICHHS U IMPOLECCHI,
UCIIOJB3Yys MpaBWia CIOXKEHUsI CUJl (BAOJb OJIHOM MPSIMOil), 3aKOH
I'yka, 3akoH Ilackaid, 3akoH Apxumena, NpPaBWIO PAaBHOBECHS
ppiuara (0j0Ka), «30JI0TO€ MPAaBUIIO» MEXAHUKHU, 3aKOH COXPaHEHMUS
MEXaHUYECKOM  BHEprud, MpH  OTOM  JaBaTh  CJIOBECHYIO
(GOpMyIMpPOBKY 3aKOHAa M 3alUChiBaTh €ro MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBACHATH (DU3UUECKUE SIBICHUS, MPOLIECCH U CBOMCTBA TEJd, B TOM
YuCJI€ W B KOHTEKCTE CHTyalud NPaKTUKOOPUEHTHPOBAHHOIO
XapakTepa: BBIABISATh MPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
00BsICHEHHE U3 1—2 JOrMYEeCKUX IIaroB ¢ Onopoil Ha 1—2 U3y4eHHBIX
CBOMCTBa (DU3MYECKUX  SABJICHUM, (U3MYECKUMX 3aKOHA WM
3aKOHOMEPHOCTH;

pemiaTh pacy€THbIC 3a7a4yd B 1—2 NEHCTBUSA, MCHOJB3YS 3aKOHBI U
bopMmynbl, CBA3BIBAIOUIME (PU3UYECKHE BEIMYMHBI: HAa OCHOBE
aHaiM3a ycJIOBUA 33Ja4d 3alIUChIBAaTh KPATKOE yCIOBUE, TOACTABIIATh
¢duznyeckue BeIMUrHbI B (POPMYJIbI U IPOBOJUTH PACUEThI, HAXOIUTh
CIpaBOYHbIE JaHHbIC, HEOOXOIUMBIE JISl PEIICHUS 337a4, OLICHUBATh
PEATMCTUYHOCTh MOTYYSHHON (PU3UYECKON BETNUUHBI;

pacno3HaBaTh MPOOJEMBbl, KOTOPhIE MOKHO PEUIUTh MPHU MOMOIIU
bu3MYecKuX METOJIOB, B OMNHCAHUM HCCJIEAOBAHMS  BBIACISTH
NpoBEpsieMOE  MpPEANoJIoKEeHHe  (TUIOTEe3y),  pa3auyaTh U
UHTEPIIPETUPOBATh IOJYUYCHHBII pe3ysbTaT, HAXOIUTh OLIMOKH B
XOJI€ OTIbITA, JAEJIaTh BHIBOBI [0 €r0 pe3yJbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOAEHUI0 (PU3NYECKUX SIBICHUN WIH
bu3nueckux  CBOMCTB  Ten:  (OpMyJIUpoBaTh  MPOBEPSIEMBIE



NPEANnojoXKeHus, coOupaTh  YCTAHOBKY U3  MPEIIOKEHHOTO
000py0BaHUs, 3aMUCHIBATH XO/J1 OMbITa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHH, MacChl Tea,
00BbEMa, CUJIBI U TEMIIEpaTyphl C HCMHOJIH30BAHUEM AaHAJIOTOBBIX H
U pOBBIX MPUOOPOB, 3aMHUCHIBATh MOKA3aHUs MPUOOPOB C YUETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJUTH  MCCJIEIOBAHWE 3aBUCUMOCTH  OJHOW  (hHU3UYECKOM
BEIUYMHBI OT JPYrOod C UCIIOJIB30BAHUEM TMPSMBIX H3MEPEHUN
(3aBUCUMOCTH TyTH PABHOMEPHO JBIDKYIIETOCA Tejda OT BPEMEHH
JIBUKCHUSI TEJa, CUIIbI TPEHUSI CKOJBXKEHHsI OT Beca Teja, KauyecTBa
00pabOTKU TOBEPXHOCTEW TN U HE3aBUCUMOCTU CHJIBI TPEHUS OT
IUJIOMIAN COTPUKOCHOBEHUS TEJl, CHJIbl YIOPYTOCTH OT YAJIMHEHUS
MPY)KUHBI, BHITATKUBAIOMICH CHIIBI OT 00bEMa MOTPYKEHHON YacTH
Tela W OT TUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH
Tesa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUHN MJIaBaHUs
T€J, YCJOBHH paBHOBECHs pblyara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM Y4E€OHOTO KCCIEIOBaHUs, COOMpaTh YCTAHOBKY W
BBITIOJHATh ~ WM3MEpPEHUs, CIeAys  MPEIOKCHHOMY  IUIaHy,
¢buKcUpoBaTh pPE3yIbTATHl MOTYYCHHONH 3aBUCUMOCTU (PUINUECKUX
BEIMYMH B BHUJE TMPEUIOKEHHBIX TaOMUIl W TpadukoB, 1enaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHMUS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEINYUH (TIJIOTHOCTh
BEIIECTBA KUAKOCTH M TBEPAOTO TeNa, CUja TPEHHUS CKOJBKEHUS,
JABJICHUE BO3/lyXa, BBITAIKMBAIONIAS CHWJIA, JCHCTByIOLIash Ha
MOTPYKEHHOE B KUJIKOCTh TEI0, KOADOUIIMEHT MOJIE3HOTO JIEHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MPEMIOKEHHOW WHCTPYKIHMU: TMpHU
BBITIOJTHEHHH M3MEPEHUN COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY
Y BBIYHCIIATH 3HAYCHUE NCKOMOW BETMYUHBI,

COONIO/IaTh TMpaBWJia TEXHUKH OE30MacHOCTH TMpu pabore cC
71a060paTOPHBIM 000PYIOBAHUEM;

yKa3blBaTh TPUHIUINBI JCUCTBUS NPUOOPOB U  TEXHUUYECKHUX
YCTPOMCTB: BECbl, TEPMOMETp, JUHAMOMETpP, COOOLIAIOLIUECS
COCyIbl, OapoMeTp, pblYar, TMOJBM)KHBIH M HEMOIABMKHBIN OJIOK,
HAKJIOHHAs TUIOCKOCTB;

XapaKTEepPU30BaTh MPHUHIUIBI JCHCTBUS H3YyYCHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOUCTB C OMOPOW Ha MX OMHCAHUA (B TOM YHCIE:
MOJIIIUITHAKHN, YCTPOMCTBO BOAOMPOBO/AA, THIPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIOJIb3Ys



3HaHUS O CBOWCTBaX (DU3MUECKUX SBJIEHUH U HEOOXOIUMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH THpUMEPBl (HAXOAUTh MHQPOpPMAIMIO O MpUMEpPaAX)
NPAKTHUYECKOTO  HCMHOJb30BaHUS  (U3MYECKUX  3HAHUK B
MOBCEIHEBHON JKM3HM [UIsi oOecrieueHus: O€30MacHOCTH  MpH
oOpamieHun ¢ npubopaMu U TEXHUYECKUMU YCTPONCTBaMH,
COXPAaHEHHUSl 3J0pOBbS M COOJIIOJICHUST HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH CPEAE;

OCYIIECTBIATh OTOOp HCTOYHMKOB HWHGpopManuu B HHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHWM M IYTEM CPAaBHEHMs PA3JIMYHBIX MCTOYHUKOB
BBIIEISATE MH(POPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUYMBOU WM
MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh TMPHU BBINOJHEHUH Y4YE€OHBIX 3alaHUd  HAy4HO-
HOIYJISIPHYIO JIUTEPATYpy (PU3MUECKOTO CcOAep X aHHs, CIPABOYHBIC
Marepuaisl, pecypcbl ceth VHTepHEeT, BiageTe NpUEMamMHu
KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHusi HHPOPMAIMK U3 OJIHOM
3HAKOBOW CHCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIECHHUS
Ha OCHOBE 2—3 UCTOYHUKOB MH(MOpMAIUN (HU3UIECKOTO CONCPKAHUS,
B TOM 4YHCJIE€ IMyOJIMYHO JeJaTh KpaTKue COOOIICHUS O pe3ysbTarax
INPOEKTOB WJIM Y4YE€OHBIX MCCIEIOBAaHUM, NTPU H3TOM TPAMOTHO
UCIIOJIb30BaTh HM3YUYECHHbIM NOHATHIHBIA anmapar Kypca (QU3HKW,
COMPOBOXK/IaTh BBHICTYIVICHUE MPE3ECHTALIUEH;

IIPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEI0OBAaHUMN pacnpeneisTh
00513aHHOCTH B TPYMIIE€ B COOTBETCTBUU C MOCTABJIEHHBIMHU 3a/1a4aMH,
CJIEIUTh 32 BBINOJHEHUEM IUIaHA JIEWCTBHM, aJ€KBATHO OLIEHUBATH
COOCTBEHHBI BKJaJ B JIESATENBHOCTh TPYIIIbI, BBICTPAUBAThH
KOMMYHUKAaTHBHOE B3aUMOJICHICTBHE, YUHUTHIBAS MHEHHE
OKpPYXKarOIHX.

K koniy oOyuenust B 8 kjacce nmpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YJArOIINXCSl YMEHUM:

WCIIOJIB30BaTh IIOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEIJI0BOE
JIBW)KCHUE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA,
KpUCTAJUTMYECKHME U aMOpdHbIE  Tela,  HACHILEHHBIM |
HEHACBILECHHBIN I1ap, BIIAYKHOCTh BO3yXa, TEMIEPATYpPa, BHYTPEHHSIS
DHEprus, TEIUIOBOM JBUIaTellb, JJIEMEHTApHBIA DIIEKTPUUYECKUN
3apsif, DJIGKTPUYECKOE II0JI€, MPOBOAHUKUM U  JUDJIEKTPUKH,
IIOCTOSTHHBIN AJIEKTPUYECKUM TOK, MATHUTHOE TOJIE;



paznmuyaTth  sIBJI€HUS  (TEIUIOBOE  pacIIMpEeHHe U CiKaTue,
TerJIonepeaya, TEMIOBOE paBHOBECHE, CMAuMBaHHE, KalUJUISIPHBIC
SBJICHUSI, WCIApEHUE, KOHJIEHCAllMs, ITUIABJICHHE, KPHUCTAIA3AIUS
(oTBepAeBaHKE), KHUIEHUE, Terlonepeaaya (TerIONpPOBOJHOCTD,
KOHBEKIIUSI, W3JIYYEHUE), DICKTpHU3alus Tel, B3aUMOJCHCTBUE
3aps/ioB, JEUCTBUSI AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICUCTBHE MAarHUTOB, JEHCTBUE€ MATrHUTHOTO TIOJISI Ha
MIPOBOJTHUK C TOKOM, DJICKTPOMArHUTHAS MHIYKIIHS) 10 OTTMCAHUIO UX
XapaKTepHBIX CBONCTB W HAa OCHOBE OIBITOB, JEMOHCTPHPYIOIINX
TaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHWE U3YYCHHBIX (DU3UUYECKUX SBICHUN B
OKpPYXaIOIlleM MHpE, B TOM 4ucie (GU3NUECKHUE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHWE M KaNWUISIPHBIC SBICHUS B TPUPO/IE,
KPUCTAIUIBI B mpupoae, u3inydenne ComHIla, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHHME pOCHI, TyMaHa, HHes, CHera,
DJIEKTPUUECKUE SIBJICHUS B arMmocdepe, DIEKTPUYECTBO >KUBBIX
OpPraHM3MOB, MAarHuTHOe moje 3emiu, Apeld MoacoB, pPOb
MarHMTHOTO TOJIS JUIS JKU3HU Ha 3eMiie, TIOJIAPHOE CUSHUE, TIPH 3TOM
NEPEeBOUTh MPAKTHUECKYI0 3aJady B  y4eOHYIO, BBIICIATH
CYIIIECTBEHHbBIEC CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUM;
OMKCHIBATh M3YyYEHHBIE CBOMCTBA Tel U (PU3WYECKUE SBJICHUS,
UCTIONIB3Ysl  (PU3MUYECKHE BEIMYMHBI (TeMIlepaTypa, BHYTPCHHSISA
SHEprusi, KOJMYECTBO TEIUIOTHI, YIENbHAs TETUIOEMKOCTh BEIECTBa,
ylenabHas TeIyioTa IUIABJICHHs, yIeabHas TEIUIOTa Mapoodpa3oBaHus,
yaelbHas TEIJIOTa CropaHusi TOIUIMBA, KOA(MOUIIMEHT TMOJIE3HOTO
JIEUCTBUS TEIUIOBOM MAaIIMHBI, OTHOCUTEIbHASI BIIAXXHOCTH BO3/yXa,
DIIEKTPUYECKUI 3apsii, cuja TOKa, DJIEKTPHUYECKOe HampsuKeHNne,
COTMPOTHBIICHUE MPOBOJAHHUKA, YAECTHHOE COMPOTHUBIICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTH OJJICKTPHUYECKOTO TOKa), TPH OINKUCAHUU
MPaBUIILHO TPAKTOBATHh (PU3MUECKHUI CMBICI UCIIOIB3YEMbIX BEJIMYHH,
0003HaYeHUS U eAUHUIBI (PU3NUECKUX BETTUYHH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIONIME JAHHYIO (U3HUECKYI0 BEIMYMHY C JIPYTHMH
BEJIMYMHAMH, CTPOUTh TrpaduKH  HW3YYCHHBIX  3aBUCHUMOCTCH
(U3UYCSCKUX BEIIMYHH,

XapaKTEepPU30BaTh CBOMCTBA Tel, (U3MUECKHUE SBICHHS W MPOIIECCHI,
UCTIONB3YSl OCHOBHBIC TIOJIOKEHHUS  MOJICKYJISIPHO-KHHETHUECKON
TEOPUU CTPOCHHUS BEIIECTBA, MPHUHIUI CYMEPIO3UIMK ToJel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma s
ydacTka 1enu, 3akoH Jxoyns—JIeHa, 3aKOH COXpaHEHUs! HEPIHH,



IIPU 3TOM J]aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alKCHIBAThH
€ro MaTeMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE€ CHUTyallMd IPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3
1-2 nornyeckux MmAaroB ¢ ONOpod Ha 1—2 WM3YyYEHHBIX CBOWCTBA
(u3nYECKUX SIBJICHUHN, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTE;
pelarb pacu€THhIe 3aJadyd B 2—3 JIEWCTBHS, UCIIOIB3Yysl 3aKOHBI U
dbopMynbl, CBs3BIBaIOIIME (PU3UUYECKHE BEIUYMHBI: Ha OCHOBE
aHaju3a yCJIOBHMS 3aJa4yd 3allMCHIBATH KPATKOE YCIOBUE, BBIABIATH
HEJOCTaTOK JaHHBIX JJIsl pPELIeHUs 3a7aud, BbIOMPATh 3aKOHBI U
(dopMyIibl, HEOOXOAUMBIE ISl €€ pElIeHHUs, NMPOBOJUTH PacuéThl U
CpPaBHUBATh IMOJYYEHHOE 3HAYeHUE (PU3MYECKOW BEJIUYUHBI C
W3BECTHBIMH JTAHHBIMU;

pacrno3HaBaTh HPOOJEMBI, KOTOPbIE MOYKHO PEUIUTbh IPU MOMOIIU
(¢u3NyeCKUX  METOJOB, MHCIIONb3ys ONHCAaHME HUCCIEOBaHMUS,
BBIJICIIATh IIPOBEPSAEMOE IPEANOII0KEHUE, OLICHUBATh IPABUIBHOCTD
MOPSAKA MPOBEICHUS UCCIEA0BAHUSA, 1€TATh BBIBOJIBI;

IPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3NYECKUX SBICHUN WIH
¢u3nyecKux CBOMCTB TeNl (KamWUISPHbIE SIBJICHHUS, 3aBUCUMOCTD
JaBJICHUS BO3JlyXa OT ero o0béMa, TeMIiepaTypbl, CKOPOCTH IpoLecca
OCTBIBAaHUS W HATrPEBAHMS IIPU U3JIYYEHUH OT LBETA H3JIYy4arolIel
(mormnoumaroiei) MOBEPXHOCTH, CKOPOCTh HWCMAPEHUsT BOAbI OT
TEMIIEPATYPBI )KUJIKOCTH U IUIOIANA €€ MOBEPXHOCTH, IIEKTPU3ALUS
TEJl W B3aUMOJECHUCTBHUE DIIEKTPUYECKUX 3apsAl0B, B3aMMOJEHUCTBHE
NOCTOSIHHBIX ~ MAarHuUTOB,  BH3YyaJu3alMsl  MAarHUTHBIX  IOJEH
ITOCTOSTHHBIX MAarHWTOB, IEUCTBUS MAarHUTHOTO IOJI HA TPOBOJHUK C
TOKOM, CBOMCTBA DJJEKTPOMArHWTa, CBOMCTBA JJIEKTPOABUTATEIS
HOCTOSTHHOTO TOKa): (hOpMYJINPOBATh MPOBEPSEMbIE MPEATIOI0KEHHUS,
coOUpaTh YCTaHOBKY M3 MPEJI0AKEHHOTO 000pYyI0BaHUs, OMUCKHIBATD
X0/ OTbITa U (POPMYIHPOBATH BHIBObI;

BBITIOJIHATD TPSAMBIE HM3MEPEHHS] TEMIEPATYpPbl, OTHOCUTEIbHOMN
BJI&KHOCTH BO31yXa, CHJIBl TOKA, HANPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX ~NPUOOPOB U  JATYUKOB  (U3MUYECKUX  BEIUYUH,
CpaBHHMBAThb  pe3yJbTaTbl M3MEPEHHMM C¢  y4ETOM  3aJaHHOMU
a0COJIIOTHOM MOTPEIIHOCTH;

MPOBOAUTL  HUCCIEAOBAHHWE 3aBUCUMOCTH  OJHOW  (pu3nueckoi
BEJIMYMHBI OT JPYroM C WCIOJb30BAHUEM TPSIMBIX HW3MEPEHUI
(3aBHCHMOCTH COMPOTHUBIIEHUS IPOBOJHUKA OT €r0 JJIMHBI, IO



MOTIEPEYHOTO CEYCHHUS H YACIBHOTO COMPOTHUBICHUS BEIIECTBA
NPOBOJHMKA, CHJIBI TOKa, WAYIIET0 dYepe3 TMPOBOJHHUK, OT
HaNpsOKEHUST Ha TIPOBOJHHUKE, HCCIICIOBAHUE IMOCIIEIOBATEIIEHOTO |
napajuleTbHOTO  COCIWHEHUH  MPOBOJHHUKOB):  IUJIAHUPOBAThH
WCCJICIOBAaHUE, COOMpPATh YCTAHOBKY W BBIMIOJHATH W3MEPEHHUS,
Clieqys TpeMIOKEHHOMY  IUIaHy, (UKCHPOBATh  PE3YJIBTATHI
MOJyYEHHOW 3aBUCHUMOCTH B BHUAE TaOMUI] W TpaduKoB, AciIaTh
BBIBO/JIBI 110 PE3yJIbTaTaM UCCIIECOBAHMUS,

MPOBOJIUTH KOCBEHHBIC M3MEPEHUs (PU3MUECKUX BEIMUYWH (yACIIbHAS
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIEHUE MPOBOJHUKA, paboTa U
MOIIIHOCTh ~ JJIEKTPUYECKOTO TOKA): IUIAHUPOBATh HM3MEPEHUS,
coOUpaTh JKCMEPUMEHTAIBHYIO YCTAHOBKY, CIEIYsl MPEIOKEHHOM
WHCTPYKITUH, ¥ BBIYUCIIATH 3HAYCHUE BEJTUIHHBL;

coONI0aTh MpaBWJIa TEXHUKM OE€30MacHOCTHM IMpu padore C
71a00paTOPHBIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS H3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOUMCTB C OMOPOM HA MX ONUCaHUA (B TOM YHCIIE:
CUCTEMa OTOIUICHUS JOMOB, THTPOMETp, TapoBas TypOuWHa,
aMIIepMETpP, BOJBTMETP, CYETUYMK  DIICKTPUUECKOW  DHEPIHH,
AIIEKTPOOCBETUTEIHHBIC puOOPHI, HarpeBaTelIbHbIE
AIEKTPONPUOOPHI  (MMPUMEPHI), DJIEKTPUUECKUE TPEIOXPAHUTEIH,
AIIEKTPOMArHUT, JIEKTPOJIBUTATENb MOCTOSTHHOTO TOKa), MCTOIB3YsI
3HaHMS O CBOWMCTBaX (DM3MYECKUX SBICHHUA U HEOOXOIUMBIC
buznyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHHUUYECKUE YCTPONCTBA U U3MEPUTEIIbHBIC
npubOpsl MO CXEMaM W CXEMAaTHYHBIM PHUCYHKaM (3KUIKOCTHBIM
TEPMOMETpP,  TEPMOC,  TICUXPOMETpP, THUTPOMETp, JBUTATEIb
BHYTPEHHETO CTOpaHusl, dJIEKTPOCKOM, PEOCTaT), COCTABIATH CXEMBI
IEKTPUUECKUX IIENed ¢ TOCIENOBAaTEIbHBIM M TapajuieIbHbIM
COCIMHEHUEM DJIEMEHTOB, pa3iuyas yCIOBHbIE 0003HAUYCHUS
AJIIEMEHTOB JJICKTPUUICCKUX TIETICH;

NPUBOJNUTH TPUMEpPHl (HAXOAUTh HWH(POpPMAMIO O TPUMEPAX)
MPAKTUYECKOTO  HWCIIONB30BaHUA  (PU3WYCCKUX  3HAHWA B
MOBCEHEBHON KM3HU Il oOecrieueHuss Oe30MacHOCTH TIpH
oOpamieHuy ¢ NOpudOOpaMu ¥ TEXHHUYECKUMHU  YCTPOWCTBAMH,
COXpaHEHHUsSI 3J0POBbS M COOJIIOJIEHUST HOPM DKOJOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpee;

OCYIICCTBJIATh TOWUCK HHpOpManuu (HU3UIECKOTO COJCPKAHHS B
HNuTepHeTe, HAa OCHOBE WMMEIONIMXCS 3HAHWA W MYyTEM CpPABHECHHS



JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIACIATH WH(POPMAIMI0, KOTOpas
SIBIISIETCS] TIPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIONb30BaTh MPH  BBIMIOJIHEHUW YYEOHBIX 3aJaHHi HAyIHO-
HOIMYJIIPHYIO JIATEPATypy (PH3UUIECKOro CoAeprKaHMSs, CIIPABOYHBIC
MaTepuaabl, pecypcsl cetm HTepHeT, BiameTh npuéMamMu
KOHCTIICKTUPOBaHUs TEKCTa, IpeoOpa3oBaHusi HHPOPMAIUH U3 OJTHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBCHHBIC IMCBMEHHBIE HM  KPAaTKUE  YCTHEBIC
coobmieHus, 0000mas uHpOpMAIMI0O W3 HECKOIBKUX HCTOYHUKOB
(U3HYECKOTO COJCPXKAHUSA, B TOM YHCJIC ITyOJUIHO IPEICTaBIISATH
PE3yNIbTaThl TPOSKTHOM HMITM MCCIIENOBATEIIbCKON JICSITEILHOCTH, TTPU
TOM TPaMOTHO HCIIOJIb30BaTh H3YYCHHBIH TOHITHIHBIN ammapaT
Kypca (DU3UKH, CONTPOBOXKIATh BBICTYIUICHHUE TIPE3CHTAIINCH;

IIPH BBITOJIHEHUH YYEOHBIX MPOSKTOB M HMCCIICIOBAHUN (DHU3HUSCKHUX
MIPOIIECCOB PACIIPENCTATh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHHU C
MOCTaBJICHHBIMU ~ 3aJlayaMd, CIICJUTh 3a BBITIOJHEHUEM IIIaHa
NEHCTBUM HW  KOPPEKTHpPOBaTh €ro, aJeKBaTHO  OICHWUBATH
COOCTBEHHBIM BKJIaJ B JICATCIBHOCTH TPYIIbBI, BBICTPAMBAThH
KOMMYHHKaTHBHOE  B3aWMOJCHCTBHE,  TPOSBISAS  TOTOBHOCTH
paspemiath KOH(MIUKTHI.

K koHily oOyuenus B 9 kijacce npeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAFOIITUXCSI YMCHHUMN:

WCITOJIB30BaTh TIOHSTHS: CHCTEMa OTCYETa, MaTepHalbHAs TOYKa,
TPacKTOpHsl,  OTHOCHUTEIBHOCTh  MEXAHMYECKOTO  JBHKCHUS,
nedopmarius (ympyras, MJIacTUYecKas), TpEeHue,
[IEHTPOCTPEMUTEIHHOE YCKOPEHHUE, HEBECOMOCTh U TMEPEerpys3KH,
IIEHTP TSHKECTH, a0CONFOTHO TBEPIOE TENO, MEHTP THKECTU TBEPIOTO
Tela, paBHOBECHE, MEXaHWYECKHE KOJICOaHWs W BOJIHBI, 3BYK,
uHQpa3ByK U YIAbTPa3BYK, DJJIEKTPOMAarHUTHBIC BOJIHBI, IITKaja
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTH,
CIEKTPhl HWCIyCKaHWS W TIOTJIONIeHHUs, anbda, Oera- W Tramma-
W3ITyYCHHUsI, U30TOIIbI, SICpHAst SHEPTEeTHKA,

pasnmuyaTh SIBIICHUS (paBHOMEpHOE U HEpaBHOMEPHOE
MPSMOJIMHEWNHOE JIBUKEHHE, PABHOYCKOPEHHOE NPSMOJMHENHOE
JBIDKEHUE, CBOOOJHOE TMAaJCHHE TEJ, PAaBHOMEPHOE JBMKCHHE 10
OKPYXHOCTH, B3aWMOJICHCTBHE TEJI, PCAKTHBHOE JIBM)KCHHE,
KojeOaTeNmbHOe  JBM)KCHHE  (3aTyXalwIMWe W BBIHYKJICHHBIC
KoJieOaHMsl), pPE30HAHC, BOJHOBOE JBW)XEHHE, OTpa)K€HUE 3BYKa,
MPSMOJIMHEWHOE PacHpoCTpaHEHUE, OTPAXKEHUE W TPEIIOMIICHHE



CBETa, IMOJHOE BHYTPEHHEE OTPaXEHHE CBETA, pa3sIoKeHHE Oenoro
CBETA B CHEKTP U CIOXKEHHE CHEKTPAJIBbHBIX LIBETOB, IUCIIEPCHUS
CBETA, €CTECTBEHHAs PaIuOaKTUBHOCTb, BO3HUKHOBEHUE
JIMHEWYATOro CIIEKTpa H3IYUYEHHUs) MO ONHUCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE
busnUecKoe SBICHHUE,

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3UUYECKUX SBICHUN B
OKpYyXaroieM Mupe (B TOM Yuciie (pu3ndecKue SBICHHUS B MPHUPOJC:
NPUIUBBL W OTJUBBI, JBWKEHUE TIaHEeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE JBWKEHHE J>KHUBBIX OPTraHU3MOB, BOCIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHYECKUE BOJHBI, I[yHAMH, 3XO,
[[BETa TE€J, OINTUYECKHE SIBJICHUS B TMPHUPOJE, OHOJOTUYECKOE
JNEUCTBUE BUJIUMOTO, YIbTPa(HUOIETOBOrO UM  PEHTTEHOBCKOIO
U3JTyYeHH, €CTECTBEHHBIM pPaJMOAKTHUBHBIA (OH, KOCMHYECKHE
Jy4d, PAJUOAKTUBHOE U3ITy4EHUE MPUPOIHBIX MUHEPAJIOB, ICUCTBUE
PAIMOAKTUBHBIX M3IyYCHUN Ha OpPraHu3M 4elioBeKa), MPU ITOM
NEpPEeBOIUTh MPAKTUYECKYI0 3ajJadyy B y4yeOHYIO, BBIJIEIATh
CYILIECTBEHHbBIC CBOMCTBA (TIPU3HAKHN) (DU3UYECKUX SIBJICHUN;
OMHUCHIBATh M3YyYCHHBIE CBOMCTBA Tel M (DU3UYECKHUE SIBJICHUS,
UCTIOJIBb3Ysl PU3UYECKUE BETUYMHBI (CPEIHSISI U MTHOBEHHAs! CKOPOCTh
TeJla TpPU HEPABHOMEPHOM [IBUKEHUHU, YCKOPEHHE, MEepEeMEIICHUE,
MyTh, YIJIOBasi CKOPOCTb, CWJIa TPEHUS, CWJIA YNPYrocTH, CHUJa
TSKECTH, YCKOPEHHE CBOOOIHOTO MaJICHUs], BEC Tejla, UMIYJIbC Tela,
UMITYJIbC CUJIbI, MEXaHUYECKasi paboTa U MOIIHOCTb, MTOTEHIIUAJIbHAS
SHEPrus Teja, MOAHATOrO HaJ HOBEPXHOCTHIO 3€MJIU, TOTEHIUAIbHAS
SHEPIrusl CXKATOM TPYKHHBI, KHHETHUYECKAs SHEpPrus, MOJIHas
MEXaHM4YeCKass DSHEpPrusi, NepuojJ M 4YacToTa KoJeOaHuW, IMHA
BOJIHBI, TPOMKOCTb 3ByKa W BBICOTA TOHAa, CKOPOCTh CBETAa,
MoKa3aTellb TMPEIOMJICHHUs] Cpelbl), TpPH OMHCAHUH TPaBUIIBHO
TpakTOBaTh  (PUBMUECKHH  CMBICIT  HUCIOJIB3YeMBIX  BEJIUYUH,
0003HaueHUS U eAUHUIBI (PU3NUECKUX BEITUYHH, HAXOIUTh (DOPMYIIBI,
CBSI3bIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMYMHY C JIPYyTUMH
BEJIMYMHAMH, CTPOUTh TrpaduKku  U3YYEHHBIX  3aBUCHUMOCTEH
(U3UYCSCKUX BEIIMYHH,

XapaKTEepPU30BaTh CBOMCTBA Tel, (U3MUECKHUE SBICHHS W MPOIIECCHI,
UCIIOJB3YsSd 3aKOH COXPAHEHUs JOHEPruu, 3aKOH BCEMHUPHOTO
TATOTEHUS, MIPUHIIATT CyNepro3UILIUU cul, MPUHIIUIT
oTHOcUTeNbHOCTH ["amuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHbI OTPAXXEHUSI U MPETOMJIEHUS CBETAa, 3aKOHbI



COXpaHEHUs 3apsI0BOTO U MACCOBOTO YKCEI ITPH SACPHBIX PEaAKIUsX,
IPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3alUCHIBATh
€ro MaTeMaTUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3UUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIEC U B
KOHTEKCT€ CUTyalluil MPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIAITh NTPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2-3 JOTWYECKHX IIaroB C OMNOpod Ha 2—3 M3YyYEHHBIX CBOWMCTBA
buznyecKuX SIBICHUHN, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemiath pacu€THble 3amaud (OMUpAIOIIMEcs HAa CHCTeMy H3 2—3
yYpaBHEHHUH), HCHOJB3Ys] 3aKOHBI U (OPMYJNBI, CBS3BIBAIOIINE
¢u3znyeckue BEIWYMHBL: HA OCHOBE aHalu3a YCJIOBMS 3a/Jayd
3alMChIBaTh KPATKOE YCJIOBHME, BBIABIATh HEAOCTAIOUIME WIIU
M30BITOYHBIE JTAHHBIE, BEHIOMPATH 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUIS PEIICHUs, TMPOBOAMWTH Pacu€Thl U OICHUBATH PEATHCTUYHOCTH
MOJIy4YEHHOT0 3Hau€Hus (PU3NUECKON BEINUNHBI;

pacrno3HaBaTh HPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIU
¢u3NyeCKuX  METOJOB, MHCIOJNb3ysd ONHCAaHHE HUCCIEeIOBaHMUS,
BBIICIIATH MTPOBEPSIEMOE MPEAIOIOKEHUE, OLEHUBATh MPaBUIBHOCTD
nopsJika  MPOBEACHUS UCCJIEI0BaHNUA, Jienathb BBIBO/IBI,
UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUHN U OIBITOB;

IPOBOAUTH OMBITHl IO HAOMIOACHUIO (PU3MUECKUX SIBICHUM WM
(¢u3MUecKuX CBOMCTB Ten (M3yuyeHue BTOporo 3akoHa HbroToHa,
3aKOHA COXPAHEHMSI SHEPrUH, 3aBUCHUMOCTh MEpHOJa KOJeOaHMit
NPYKHHHOTO MasTHUKa OT MAaccChl Tpy3a M KECTKOCTH TPYKUHBI H
HE3aBHCHUMOCTh OT aMIUIUTYIbl MajiblX KoyieOaHUM, IpsIMOJIUHEIHOEe
pacnpoCTpaHEHUE CBETa, pa3JIOKEHHE Oenoro cBeTa B CHEKTP,
U3YYEHUE CBOMCTB HM300pa)K€HUs B IIJIOCKOM 3€pKaje M CBOWCTB
n3o0paXkeHusi TMpeaMeTa B coOuparoliel JuH3e, HaOoaeHue
CIUIOIIHBIX M JIMHEWYaTbIX CHEKTPOB HM3IYUYEHHMsI): CaMOCTOSITEILHO
coOuMpaTh YCTaHOBKY U3 U30BITOYHOrO Habopa o0OpymOBaHMUS,
OIKCHIBATh XOJI OTbITA U €r0 Pe3yJabTaThl, (GOPMYIUPOBATH BHIBOJIBI;

NPOBOJAUTH TIPU HEOOXOAMMOCTH CEpPHI0 TMPSMBIX H3MEpPEHUH,
ompenesisisi cpeHee 3HaueHue Hu3MepsieMol BeauduHbl ((PokycHoOe
paccTosiHMEe coOuparoiei JUH3bI), 00OCHOBBIBaTH BHIOOp criocoba
u3MepeHust (M3MEPUTEITLHOTO TTPUOopa);

MPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH C
UCTIONIb30BAaHUEM TPSMBIX HM3MEPEHUH (3aBUCUMOCTh TYTH OT
BPEMEHU TMPU PABHOYCKOPEHHOM JBMXKEHUM 0€3 HadaabHOU
CKOPOCTH, Tepuojaa KoyieOaHHI MaTeMaTHYeCKOrO MasTHHUKA OT



JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPa)K€HUs CBETA OT yrja MaJeHUus
U yIJla IPEJIOMIJICHHUS OT yIJla aJIeHUs): IUIAaHUPOBATh UCCIIEI0BAaHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (PUKCHUPOBATh pE3yJbTAThI
MOJTyYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEIUYUH B BUJEC TaOIHIl U
rpaduKoB, JenaTh BHIBOJIBI 110 PE3yIbTaTaM HUCCIETOBAHMS;
IPOBOIUTH KOCBEHHbBIE HM3MEpPEHUs (PU3MUECKUX BEIUYHMH (CpEeaHs
CKOPOCTb M YCKOpPEHHE Tejla IpU PAaBHOYCKOPEHHOM JIBUKEHUH,
YCKOpEHHE  CBOOOAHOTO  MajeHHsi, JKECTKOCTh  MPYKHUHBI,
KOX(POUIIMEHT TPEHUS CKOJBXEHHS, MeXaHHMdeckas pabora W
MOIIHOCTh, YacTOTa W TEpPUOJ KOJEOAHWH MaTeMaTUYeCKOro U
OPYXKUHHOTO MAasiTHUKOB, OINTHYECKas CHUJla COOMpAroIed JIMH3BI,
paAMoOaKTUBHBI  (OH): MIaHUPOBATH HU3MEpPEHUs, COOHpaTh
OKCIIEPUMEHTAIBHYI0 YCTAaHOBKY U BBINONHATH U3MEPEHHS, CIEIYs
NPEIJIOKEHHOW WHCTPYKIIUHU, BBIYUCIATH 3HAUYCHUE BEIUYUHBI U
aHAJIM3UpPOBaTh IOJYYEHHbIE pE3yJbTaThl C YYETOM 3a/1aHHOM
HOTPELIHOCTH U3MEPEHMUI;

coOmoaTh MpaBUia TEXHUKU Oe€30lacHOCTH TMpu  padoTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

pasnuyaTh OCHOBHBIC NMPHU3HAKU W3YYCHHBIX (PU3UYECKUX MOCIICH:
MaTepuajbHas TOYyKa, aOCOJIOTHO TBEPAOE TEJIO, TOUYCUHBIN
UCTOYHHUK CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJelb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SIPa;

XapaKTepU30BaTh MPHUHIHUIBI JCWCTBUA H3YYEHHBIX TPHUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOPON HAa MX OMHCAHUA (B TOM YHCIE:
CHHUJIOMETP, NAaTYUKHU MOJOKEHHS, PACCTOSTHUS U YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, MEPHUCKOI, (poToanmapar, ONTHYECKHE CBETOBOJDI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), MCTIONB3ys 3HAHHS O
CBOMCTBax (DU3MYECKUX SBICHUH U HEOOXOAUMBIE (PU3HUECKUE
3aKOHOMEPHOCTH;

UCIIONb30BAaTh CXEMbl UM CXEMaTU4yHble PHUCYHKH HM3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  U3MEPHUTENbHBIX  MPUOOPOB U
TEXHOJOTHUECKHUX TPOILIECCOB MPH PEIICHUH y4eOHO-TIPaAKTUIECKIX
3a7a4, ONTHYECKHUE CXEMBI JUISI IIOCTPOSHUS N300paKeHUI B TNIOCKOM
3epKajie ¥ COOMparoIieHi JTMH3E,

OPUBOJUTH MpUMEpbl (HAXOAUTh HH(POpPMAIMIO O TMpUMepax)
NPAKTHYECKOTO  WCMOJh30BaHUS  (PU3MYECKMX  3HAHUH B
MOBCETHEBHON JKM3HHM JUIsi oOecrieueHus: Oe30MacHOCTH  TpH
oOpamieHu ¢ TpuOOpaMd U TEXHHUYECKHMMH YCTPONCTBaMH,



COXpaHEHUsI 3JI0POBbsi M COOJIOJEHUS HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPY>KalOILEH CpeJIe;

OCYHIECTBJIATh MOUCK HHPOpMauu (HUIUYECKOTO COJACPKAHMS B
HNuTtepHeTe, caMOCTOSTENbHO (OpMynUpys TOUCKOBBIA 3ampoc,
HAXOAWUTh MYTH  ONPEACIEHUS  JIOCTOBEPHOCTH  IOJYYEHHOU
uH(pOpMaIUd Ha OCHOBE UMEIOIIMXCS 3HAHUW U JOMOJHHUTENbHBIX
VMCTOYHUKOB;

UCIOJB30BaTh TMPU  BBIMOJIHEHUM YYEOHBIX 3aJaHUN  HAy4HO-
MOMYJISIPHYIO JIUTEPATypy (PU3NUECKOTO COIEpIKaHMsI, CHPABOYHBIC
Marepuainbl, pecypcel ceth MHTepHer, BrameTb NpuUEMaMu
KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3zoBaHus HHGOPMAIIMU U3 OTHOM
3HAKOBOW CUCTEMBI B APYIYIO;

co3/laBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HH(pOpMAIMM M3 HECKOJbKMX HCTOYHUKOB (DU3UYECKOTO
coJiep KaHusi, MyOJIMYHO MPEACTABISATh PE3yJabTaThl MPOEKTHON WM
HCCIIEIOBATEIIbCKOW  JIESITEIBbHOCTH, MPU  OTOM  I'PaMOTHO
WCIOJIb30BaTh M3YYCHHBIM IIOHATUWHBIM amnmapar HW3y4aemMoro
pazaena (pU3UKU U COMPOBOXKAATh BBICTYIUICHHE MPE3EHTALMCH ¢
Y4ETOM 0COOEHHOCTEM ayIUTOPUU CBEPCTHUKOB.
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7 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabHbI IIpakTn4yeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThI
pecypchl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa
bubmuorexa [JOK
1.1 ) - 2
M3HEa - Hayka 0 fpupose https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
VISHHCCICHE BEHHHHAL https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO]I TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 5 1 bubnunoreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPEraTHbIC COCTOAMMA BetlecTsa https://m.edsoo.ru/7f416194
Wroro no pazueny )
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
b K
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https://m.edsoo0.ru/7f416194
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bu6mmoreka [IOK
32 HHepuus, Macca, IwoTHOCT 4 L https://m.edso00.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bupt cunt 14 2 https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 bubnuorexa [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlarerite XuAKocTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JlelicTBue )KUIKOCTH U ra3a HA NOrPyKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [JOK
>1 Pabora i MomEoCTS 3 L https://m.edso0.ru/7f416194
bu6nmoreka [JOK
52 TpocThie MEXaHH3MEI > . https://m.edso00.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 exaHureckat SHepri https://m.edso00.ru/7f416194
Wroro no pazueny 12
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KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoabubie | IpakTuueckue
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TenJioBble siBJIEHUsI
bubmuorexa [JOK
11 CrpoeHue u CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181c
€
bubmuorexa [JOK
1.2 TemoBsie mpoLECcCh 21 1 5 https://m.edsoo.ru/7f4181c
€
Hroro o pasneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela bubmmorexa [JOK
2.1 P . PAIBL. 3ap 7 1 https://m.edsoo.ru/7f4181c
Y X B3aMOJICHCTBUE e
bu6nuorexa [IOK
2.2 [ToCTOSTHHBIN ICKTPUIECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181c
€
but6mmorexa [IOK
2.3 MarHuTHBIC SIBJICHHS 6 1 15 https://m.edsoo.ru/7f4181c
€
but6mmorexa [IOK
2.4 DONEeKTpOMarHuTHAsE NHIYKIHS 4 https://m.edsoo.ru/7f4181c
€
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Hroro no pazaeny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145




9 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne /i Konrtpoannbie | Ilpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 bubnnorexa LIOK
1.1 10 1 https://m.edsoo.ru/7f41ada
OIUCAHMS 5
bubmuorexa [JOK
1.2 B3aumoeiicTBre Tei 20 1 3 https://m.edsoo.ru/7f41ada
6
bubmnoreka IIOK
1.3 3aKOHBI COXPaHCHUS 10 3 https://m.edsoo.ru/7f41ada
6
Hroro o pasneny 40
Pa3nen 2. Mexann4yeckue KoJ1e0aHUs U BOJHbI
bu6nuorexa [IOK
2.1 MexaHn4ecKkue KojaeOaHus 7 3 https://m.edsoo.ru/7f41ada
6
but6mmorexa [IOK
2.2 MexaHndecKre BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DNEeKTPOMarHuTHOE MoJje U 6 2 bubnmoreka [JOK
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OJICKTPOMAardiuTHBIC BOJIHBL

https://m.edsoo.ru/7f41a4a
6

Htoro mo pazneny 6
Pa3gen 4. CBeToBbIe IBJICHUSA
but6mmoreka [IOK
4.1 3aKOHBI pacpoCTPAHEHUS CBETA 6 https://m.edsoo.ru/7f41ada
6
bubmnoreka IIOK
4.2 JIuH3bl ¥ onrTUYECKUE MPUOOPHI 6 https://m.edsoo.ru/7f41ada
6
bubmnoreka IIOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41ada
6
Wroro no pazneny 15
Pa3nes S. KBanToBBIC SIBICHHA
bu6anoreka LIOK
5.1 Hcnyckanue 1 NOTJIOLIEHUE CBETa aTOMOM 4 https://m.edsoo.ru/7f41ada
6
bu6anoreka LIOK
5.2 CrtpoeHne aTOMHOTO siipa 6 https://m.edsoo.ru/7f41ada
6
but6mmorexa [IOK
5.3 SAnepHble peakun 7 https://m.edsoo.ru/7f41lada
6
Hroro no paszneny 17

Pa3nea 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
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[ToBTOpenue u 0000IIEHNE COIEPIKAHUS

but6mmoreka [IOK

6.1 9 2 https://m.edsoo.ru/7f41ada
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