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MMOSICHUTEJIBHAS 3ATIMCKA

[Iporpamma 1o $u3nKe Ha ypOBHE OCHOBHOTO ob1ero o0pa3oBaHHs COCTaBIeHa Ha OCHOBE TIOJIOMKEHHAN
u TpebGoBaHMi K pe3y/ibTaraM OCBOCHHA HA 6230BOM YPOBHE OCHOBHOM 00pa3soBareibHOH MpOrpamMMeL,
npeacrasienHex 8 OI'OC 000, a Takke ¢ yuétoM (eseparbHOH paGoueil porpaMMBbl BOCIMTAHHS H
KoHuenmuy npenofaBanus yueOHOro npeamera «Duzuxar.

ConepkaHue [POrpaMMBI 1O  (H3MKe HANPAaBICHO Ha (opMHpOBaHKE ECTECTBEHHOHAYHIHOH
rPaMOTHOCTH OGYHAIOIHXCs W OPraHU3alHI0 K3y CHI (u3uKH HA IeATELHOCTHOH OCHOBE. B nporpamme
no $uU3NKe YUHTHIBAIOTCS BO3MOXHOCTH yueOHOTO HpeaMeTa B pealr3aniuy tpe6osanuit ®I'OC 000 x
[UTAHEPYEMBIM JITYHOCTHBIM U METalpeJIMETHBIM pe3ynbTaTaM oOy4enus, a TaKKe MEKIIPEIMETHEIE CBA3H
eCTECTBEHHOHAYYHBIX y4eOHBIX PEAMETOB HAa YPOBHE OCHOBHOTO obmero obpa3oBaHHsL.

Iporpamma 1o Gu3KKe yCTAHABIMBACT PACIPEC/ICHHC yueGHOro MaTepuana 1o rojaam obyuenus (1o
KTaccam), IIPe/TaraeT MPUMEPHYIO TIOCTIEAOBATEIBHOCTD H3YUCHUA TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHA
TIPeIMETHOTO CONEPKaHUs U YIETE BO3PACTHRIX ocobennocTelt 00y4JarOIUXCA.

IIporpamma 1o (pu3uke pazpaboTaHa ¢ HeMbIO OKasaHus METOMYECKOH MOMOIIHM YUMTEO B CO3[JaHUA
paGoueii mporpaMMBl 10 y4eOHOMY IPEIMETY .

DuspKa SBIISETCS CHCTEMOOBPA3YIOIHM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX IIPEAMETOB, MOCKOILKY
(pu3HUeCKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB ABJICHUH, H3yJaeMBIX XuMuel, Guosoruei, acTpoHOMHUEN
¥ (uzuueckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYTHYIO KapTHHY MHpa, IpeJocTaBIIseT Hauboee
siCHBIE 00pa31BI IPUMEHEHHUS HAYYHOTO METOMIA [IO3HAHHS, TO €CTh crocoba moydeH s JOCTOBEPHBIX 3HAHHH
0 MHpE.

OpHa W3 TIaBHBIX 3aja4 (H3HUecKoro o0pasoBaHHA B CTPYKTYpe ob6mero o6pa3oBaHUs COCTOMT B
(opmupoBaHUH eCTECTBEHHOHAYYHOH IPAMOTHOCTH ¥ HHTEPECA K HAYKE y ofy4aromuxcs.

Usyuenne Gu3uky Ha 6a30BOM YPOBHE IPE/IIOJaracT OBIALCHHE CICAYIOMIMMA KOMIIETEHTHOCTSIMH,
XapaKTepU3YIOIIHMH ECTECTBEHHOHAYYHYIO IPAMOTHOCTD!

Hay4HO 00BACHATH SBICHHS,
OIIEHWBATh ¥ TIOHUMATh OCOOEHHOCTH HAYYHOIO UCCIIeIOBAHM;
HHTEPIPETHPOBATE JaHHEIE M MCIIOH30BaTh HayUHbIE I0KA3aTeNbCTBa JULA TO/TyHeHHA BHIBO/OB.

Ilenn m3ydenns (U3MKH HA YPOBHE OCHOBHOTO OOLIEro 0Opa3’oBaHMs ONPEACNCHE! B Konuennuu
npenosapanus ydeOHOro npeaMera «Pusnka» B 00pa3oBaTeIbHBIX OpPraHH3aliX Poccuiickoit Denepanus,
peanu3yiolX OCHOBHBIE 00IE00pa3oBaTENbHBIC IPOrPaMMBL, YTBEPKAEHHOH permenueM Koineruu
MunucTepeTsa npocsernenus Poccuitckoit deneparyu (IpOTOKOT 0T 3 iekadpsa 2019 r. Ne ITK4BH).

Ienn u3ydenus puzuku:
npuoGpeTeHne MHTEpECA U CTPeMICHHs OOYYArOMMXCsl K HAYYHOMY H3YYCHWIO HPHPOJBI, PAsBUTHE HX
HHTEIUIEKTYAIBHBIX H TBOPUECKUX CIIOCOOHOCTEH;
pasBUTHE IPEJICTABICHHH 0 Hay4HOM METO/IE O3HAHUA H (GopMEpOBaHKE HCCIEN0BATENHCKOTO OTHOMIEHHS
K OKPYIKAIOIUM SBJIEHHSM;
hOpMHpOBaHME HAydHOTO MHPOBO33PEHHS KaK pe3y/IbTaTa H3YHEHHS OCHOB CTPOCHHS MATCpHH 51
(yHIaMEeHTANTBHEIX 3aKOHOB (DH3HKH;

(bopMEpOBaHHE NPEACTABICHMH O POMH (GUSHKA JUIS PasBMTHs JPYTMX ECTCCTBCHHBIX HayK, TEXHHKH H
TEXHOJIOTHH;

pa3BUTHE MPEACTABICHHH O BO3MOXKHBIX chepax Oymyuieit mpodeccHoHATBHOR NEATEILHOCTH, CBSI3aHHOH C
(hu3mMKOM, MOAroTOBKA K AanbHelmeMy 00yUeHHIO B 3TOM HANPABICHUH.

JlocTHKeHHe STHX Leneif MporpaMMel MO (uU3NKe HAa YpPOBHE OCHOBHOIO obmero oOpa3zoBaHus
obecreunBaeTCs: PEIIEHUEM CIIEIYIONIHMX 3a/1a4:
npuoOpeTeHne 3HAHMIE O JUCKPETHOM CTPOEHHH BEIIECTBA, O MEXAHMYECKHX, TCIIOBBIX, SNECKTPHICCKHX,
MarHUTHBIX ¥ KBAHTOBBIX SBJICHHSAX;
npuobpeTeHre yMEHUH ONMCHBATE U OOBACHATH (QH3MHUCCKHE SBJICHHS C HCIIONBE30BAHUEM IIOTYHCHHBIX
3HaHHH;

OCBOGHHE METOJIOB peIlleHHs MpOoCTeHIIMX PacdETHBRIX 3a7a4d C HCHOTb30BAHHCM Gbu3UeCKUX MOJENeH,
TBOPYECKHUX ¥ NIPAKTHKOOPHEHTHPOBAHHEIX 3a/1a%;

pasBHTHE yMeHHMH HaGmONIaTe TPUPOJAHBIS SBICHHA M BBIIOIHATH OIBITEL naboparopusle paboTel H
3KCIIEPUMEHTAIBHBIE HCCIIEIOBAHHS C HCIIOIb30BaHHEM H3MEPHUTE/IBHBIX pubOpOB;



OCBOeHHE HPHEMOB paboThl ¢ HH(popMmamMeil (H3UMYECKOro CoepXkaHHs, BKIIOYAd HHQOPMAIHIO O
COBPEMEHHBIX IOCTHXKSHHISIX GU3HUKH, aHATH3 K KPHTHIECKOE OEHHBAHUE HHPOPMALHH;
3HAKOMCTBO €O cepamu IpodecCHOHANBHON NeATENFHOCTH, CBA3aHHBIMHA C (H3UKOH, U COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JIOCTHIKEHHUAX (DU3HUECKON HAYKH.

Ha usyuenue dusuxu (6a30BbLi ypoBeHE) HA YPOBHE OCHOBHOT'O OOIIEr0 obpazoBanus orBoguTcs 238
4acoB: B 7 Kiacce — 68 gacos (2 9aca B Henemo), B 8 kinacce — 68 yacos (2 gaca B Hezemo), B 9 kiacce — 102
yaca (3 yaca B HEJIEITI0).

llpennaraemii B mporpaMme mo (u3MKe NepeveHb NaGOPATOPHBIX pab0T H OIELITOB HOCHT
PEKOMCHAATENBHBIH XapakTep, yIHTeb IeaeT BEIOOp IIPOBe/IeH s Ta60PaTOPHEIX PabOT | ONBITOB ¢ yuE€Tom
HHIMBUTYATBHBIX 0COOCHHOCTEH 00YHarOMMXCs, CIIUCKA SKCHEPHMEHTATbHBIX 3a1aHHit, NpeylaraeMbIX B
paMKax OCHOBHOI'O T'OCY/JapCTBEHHOTO 3K3aMeHa 0 (hH3HKe.
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Pa3zpea 6. TennoBbie siBJICHHS.

OCHOBHBIE TIONOKEHHS MOJIEKYIAPHO-KHHETHIECKOH TEOpUH CTPOCHHS BEIIECTBA. Macca B pazMepel
ATOMOB ¥ MOJIEKyT. OTIBITEI, IOATBEP)KAAIONIME OCHOBHBIC OJIOMKCHHI MONEKYJIIPHOKHHETHYECKOH TEOPHH.

Mojieid TBEPAOTO, KUIKOTO H ra3o00pasHoro cocTosHHH BemecTsa. KpucTammyeckue H aMopdHbIE
tena. OGBICHEHHE CBOMCTB ra3oB, JKHAKOCTEH M TBEPIBIX Tel HA OCHOBE MOIOKEHHH MOJEKYIAPHO-
kuHeTAYecKO# Teopri. CMaYMBaHAC H KAHJUIAPHBIC ABICHHA. TennoBoe paciMpeHHe U CXKaTHe.

Temneparypa. CBsi3b TEMIIEPATYPbI CO CKOPOCTBIO TEILIOBOTO ABHXCHHIA yacTull. BHyTpeHHSA SHEPTHSL.
CriocoGbl H3MEHEHNs BHYTpeHHe! SHEPTHy: TeIuionepeaata i COBEPIICHHC paboThl. BHIBI TEIIONEpEIauH:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, H3ITYYECHHUE.

KomuuecTBO TEIUIOTEL YJIenbHas TEMIOEMKOCTH BEIICCTBA. TennooOMeH MW TEIUIOBOE PABHOBECHE.
YpaBuenue Temwosoro Gananca. Inapienne u OTBEPACBAHUC KPHCTA/LIAYECKAX BEMIECTB. Y AC/IbHAS TEMI0Ta
maienust. [lapooOpa3oBaHue U KOHACHCALHA. Ucnapenne. Kunenue. ¥ enbHas TEIIIOTa napooOpa3oBaHHs.
3aBUCHMOCTE TEMIIEPATY Dbl KHIIEHHS OT aTMOCHEPHOTO JABICHS.

BraxaocThs BO3AYXA.

DHeprus TOIUIABA. Y ICbHAS TEMI0Ta CrOPaHMAL.

[TpuHIHIIE! pabOoThI TEILIOBBIX meurareneit KI1J] Tertosoro apuratesis. TennoBpie BUTATEIH U 3alIHTA
OKPY’KaIOLIEH CPe/Ibl.

3aKOH COXpaHEHHS Y IPEBPAIIEHHs SHEPrHHA B TEIJIOBBIX IPOTIECCaX.

[Memoncmpauuu.

Habmoenue GpOyHOBCKOTO JIBHIKEHUS.

Ha6monenue auddysud.

Habmo/leHue SBIeHNH CMaunBaHus U KalHUIIPHBIX SBICHHI.

Ha6monesue TEIoBOro paciiupeHus Te.

M3MeHeHHeE JaBjIcHUS ra3a pu H3MeHeHHH 00h€Ma U HarpeBaHMHU HITH OXJIaX/ICHHH.
ITpaBuiaa H3MEPEHHs TEMIICPATYPBL.

Bunw Terionepenadm.

OxJtaxIeHHe IIPY COBEPIIeHAN paboThL.

Harpesanye IIpH COBEPIICHAY PabOTHI BHEIITHAMHU CHIIAMH.

. CpaBHeHMeE TEIITOEMKOCTEN PAa3IHIHbBIX BEIIECTB.

. Habmonenue KAIIEHUS.

. HabmoeHue MocTOSIHCTBA TEMIIEPATYPHI IIPH IIIABICHHH.
. MojieJi TennoBEIX JIBUTATENEN.

JabopamopHsie pabomsl u Onblnbl.
OmBITH [0 0OHAPYKEHUIO AEHCTBHS CHJI MOJIEKYIIPHOTO MPUTSIKCHUA.
OMBITHI IO BBIPAIMMBAHKIO KPHCTAIUIOB IIOBAPEHHON COTH WM Caxapa.
OMNBITHI TI0 HAOIOIEHHIO TEMIOBOTO PACIIEPEHHS Ta30B, JKHAKOCTEH U TBEPABIX TEI.
OmnpeieieHue JaBIeHHs BO3yXa B Oa/LIOHe IITIPHIA.
OIBITHL, TEMOHCTPHPYIOIINE 3aBUCHMOCT IABIIEHAS BO3/[yXa OT er0 00hEMa M HArPEBAHUS HIM OXJIANICHU.
[TpoBepKka rUIOTEe35I IMHEHHON 3aBUCHMOCTH JUIMHBI cTONGHKA JKHAKOCTH B TEPMOMETpHUECKOH TpyOKe oT
TeMIepaTyphbl.
Ha6 ofenne H3MeHenus BHYTPEH el SHEPriy Tena B pe3y/ibTaTe Teronepe/iady i padoThl BHEITHAX CHIL
WccrenoBanye ABIeHAS TeI000MEHa IIPH CMEIIMBAHMH XOJIOTHOH U rOpsiYei BOJIEL.
Ormpenenenne KONMYECTRBA TEIUIOThI, MOTYIEHHOTO BOJOH NpH TEII000MEHE ¢ HArpeThIM METaIHYeCKUM
LHJTHHIPOM.
OnpejienieHne yaAenbHOH TEILIOEMKOCTH BEMECTBA.
HMcerenoBaHue NpoLecca HCapeHus.
OmnpejeieHre OTHOCUTENBHON BIAXHOCTH BO3/yXa.
OmnpezesieHue yaeMbHON TETUIOTHI IUTABICHHUS JIbJA.
Pa3gen 7. DiieKTpHYECKHEe H MATHUTHBIE SIBJICHH .
Sextpu3amms Tex. [Ba poja SIEKTPHYECKHX 3apsjioB. BsammozeHcTsue 3apsSUKEHHBIX Tl 3aKoH

KyioHa (3aBHCHMOCTb CHIIBI B3AMMOZIEHCTBHS 3aPSDKEHHBIX TEJl OT BEJIMIMHbI 3apAI0B W PACCTOAHHA MEAILY
TEJIaMH).
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3JIEKTPAYECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocuremn snextpuuecknx 3apsmoB. DnementapHsii ANICKTpUYeCKHM 3apsn. CTpoeHHe atoma.
[IpoBoxuuky 1 suaneKTpUKH. 3aK0H COXpaHEHHS HMEKTPHIECKOTO 3apsja.

OneKTpEYeCcKHii TOK. YCIIOBHS CyIIECTBOBAHMS JTEKTPHYECKOro TOKa, MCTOURMKY IIOCTOSSHHOTO TOKA.
JIeHCTBHSA 31eKTPHYECKOro ToKa (TeIoBoe, XMMHYECKOe, MAarHUTHOE), DIICKTPHUYECKHH TOK B YKHIKOCTIX |
rasax.

Onektpuueckas nenb. Cuioa ToKa. DIEKTpHYECKOe HANpSKEHHE. ComnporuBienne npoBogHUKA.
YnensHoe conpoTHBieHHe BeulecTBa. 3akoH OMa U yuactka nerm. TlocieoBaTensHoe i napaienbHoe
COEIMHEHHE IPOBOIHHKOB.

PaGora m MOIIHOCTH 9MEKTPHYECKOTO TOKA. 3aKOH Hoxoyns—Jlenna. DnekTpudeckHe Iend u
NOTpeGHTENH SIEKTPHYECKOI SHEPrUH B GHITY. Kopotkoe 3amerkanue.

ITocrostHHBIE MarHuTEL B3auMoeHcTBIE TOCTOSHEBIX MATHMTOB, MAarHATHOE TIOMe. MarruTHOE TIO7IE
3emin W ero 3HaueHue 1A Ku3HH Ha 3emye. OmbiT Dperesa. MarHUTHOE moje BNEKTPHYECKOTO TOKA.
Ilpuvenenne oMeKTpOMarHATOB B TexHuKe. JIeHCTBHE MATHHTHOTO IONS Ha IPOBOJHHK € TOKOM.
DNeKTPOJIBHTATENb OCTOSHHOTO ToKa, Vcmomnp3osante SJIEKTPOJBHIaTe/ICH B TEXHUYECKAX YCTPOHCTBAX H
Ha TPaHCIIOpTE.

Omnbrrer ®apanes. SIBneHue 371eKTPOMArHHTHOM uaayknud. [lpasuno Jlemma. Dnexrporemeparop.
Croco6sI MoITyYeH s 3IEKTPHYECKOH SHePrHH. DNIeKTPOCTAHIHH HA BO30GHOBIISEMBIX HCTOUHHKAX 9HEPTHH.

Hdemoncmpayuu.

OnexTpu3anus Tel.

JIBa pojia sNeKTPHYECKHMX 3apsI0B H B3aUMO/IEHCTRIE 3apSIKEHHEIX TENL.
YCTpoHCTBO H IeHCTBHE 3IIEKTPOCKOIA.

ONeKTPOCTaTHYCCKAsA HHYKIHA,

3aKOH COXPaHEHH HIEKTPHIECKHX 3apsIIOB.

IIpoBOIHUKH B THUINEKTPUKH.

MonempoBanue CHIOBBIX JIMHUI 3JIEKTPHYECKOTO TIOJSL.

McTOYHMKH MOCTOSHHOTO TOKA.

JlelCTBHS 3/IeKTPHYECKOTO TOKA.

DNIeKTPHYECKHH TOK B JKHIKOCTH.

. I'a30BEIii pasps.

. I3Mepenue CHITBI TOKa aMIIepMETPOM.

. Mi3smMepenue 1eKTpHYecKOro HANPSKEHHS BOIETMETPOM.

. Peoctar u marasus conpotuenenui.

. BaanmoeiicTBHE IOCTOAHHBIX MAarHAUTOB.

. MopenpoBanyie HeBO3MOKHOCTH pasJieleHns TOI0COB MArHHTa.
. MozienupoBanne MarHUTHBIX M0JIEH TOCTOSHHEBIX MATHHTOB.
. OmerT Dpcrena.

. MaruaTHOE 1os1e ToKa. DIeKTpOMArHHmT.

. JlelicTBe MarHHTHOTO IOJIs Ha IPOBOJIHHK C TOKOM.

. DNeKTpoABHraTe b HOCTOSHHOIO TOKA.

Hccnenosanne aBieHus 51€KTPOMArHAUTHON MH/TyKITHA.

. Onerrer Qapayest.
. 3aBHCHMOCTE HallpaBICHHU HHAYKIHOHHOTO TOKA OT YCJIOBHH €ro BO3HHKHOBEHHUS,
. DIIEKTPOreHEPATOP TOCTOSIHHOTO TOKA.

Jlabopamopusie pabomst u onsimot,
OMNBITE 10 HAGIOACHHIO SMEKTPH3ALHH Tl HHIYKIHUCH ¥ IIPH CONPHKOCHOBEHHH.
UccnenoBanue neiictBus SJIEKTPHYECKOTO TONIA Ha IIPOBOJIHHKH M TUJIEKTPHKH.
CGopxa u mposepka paboTE! IEKTPUUYECKOI IENH IOCTOSHHOTO TOKA.
W3mepenne u peryipoBanue CHITE TOKA.
W3mepenue u peryIHpoBanye HalpsKSHHA.
Hccnenoanue 3aBHCHMOCTH CHITBI TOKA, HIYIIErO 9epe3 pesucTOp, OT CONPOTHBIECHHS PE3UCTOpPa H
HaNpsDKEHAS Ha PE3UCTOPE.
OnEITEL, IEMOHCTPHPYIOMIHE 3aBHCHMOCTD 3IEKTPHYECKOTO CONPOTHBICHHS IPOBOJHHUKA OT €T0 JIMHBEI,
TUIOIIA/IH TIOTIEPEYHOro CeYeHHs ¥ MaTepHaa.
IIpoBepka mpaBHIa CIOKEHHS HANPSIKEHUH TIPH [OCIEA0BATETLHOM COeTHHEHIA JBYX PE3HUCTOPOB.
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Ompenenenne pabOTHI HIEKTPHIECKOTO TOKA, HIYILIEro Yepe3 Pe3sucTop.
OupeieieHne MOTIHOCTH SIEKTPUIECKOro TOKa, BBIZIEC/IAEMO# Ha Pe3UCTOpE. )
UccrteoBanne 3aBHCHMOCTH CHITBI TOKA, HAYIIEero Hepes JIAMTIOUKY, OT HANpKSHHs Ha HEH.

Onpenenenne KI1J1 narpesaTesn.

Vccei0BaHie MATHATHOTO B3aUMO/IEHCTBHSA OCTOAHHBIX MartuTOB.

V3yueHne MArHUTHOTO MOJIA [OCTOSHHBIX MArHHTOB TIPH MX 00BbEIMHEHNH U Pa3Ie/ICHHH.

Vccnenosanue AeiCTBHs HIEKTPUIECKOro ToKa Ha MarHATHYIO CTpEIIKY.

OMBITHL, IeMOHCTPHPYIOIIHE 3aBUCHMOCTE CHJIBI B3aMMOIeHCTRHS KATYIIKH C TOKOM ¥ MArHKTA OT CHJIBI TOXA
1 HArpaBleHHUs TOKA B KATYIIKE.

Vzyuenwe eliCTBHS MATHATHOTO TOJIs Ha NPOBOAHMK C TOKOM.

KoHCTpyHpOBaHHE U U3yICHHE paboTHI HNIEKTPOABHIATEA.

Namepenue KIIJI HNIEKTPOIBHIATEIbHON YCTAHOBKH.

OmnBITH 10 MCCIIEOBAHUIO SABJICHHA 3NIEKTPOMArHHTHOM MHIYKIIHH: HCCICZ0BAHIE H3MEHEHHH 3HAYCHUA U
HalpaBJICHAA HHIYKIHOHHOTO TOKA.
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Pa3nea 8. Mexanuueckue siBJIeHHS.

Mexanudeckoe ABEKeHHe. MarepuanbHas —Touka.  CucreMa otcuéra. OTHOCHTENIBHOCTb
MEXAHHYECKOrO BMKeHMS. PaBHOMEpHOE NMPAMOIMHCHHOE ABHKCHHE. HepapHOMepHOE NpPAMOIAHEHHOE
nerkenne. Cpe/iHss 1 MTHOBEHHas! CKOPOCTH Tejia [Py HEPaBHOMEPHOM JIBUKEHHH.

Vexoperue. PaBHOYCKOPEHHOE [IPSMOTHHEHHOE ABHKCHHE. Cpobonnoe nagenne. OnprTel ['amunes.

PaBHOMEpHOE IBMKEHHE MO OKpyxHOoCTH. Ilepuoz ¥ HacTora obpainenus. JIuHeidHas H yIoBas
cKOpOCTH. L[eHTPOCTpEMHTENBHOE YCKOPEHHE.

TTepesiif 3akon Hetorona. Bropoii 3akon HeioTona. Tpetuit 3axon Herorona. [IpuHIMI CyNepIO3HIHH
CHUL

Cuna ynpyroctd. 3akon I'yka. Cuna TpeHHS: CHIA TPEHHA CKOJIBKEHHA, CHJIa TPEHHSs TOKOS, IPYrue
BHJIbI TPEHUSL.

Cyna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHSA. Y CKOpeHue CBOOOIHOTO MafCHHA. JIBMIKEHHE ILIAHET
soxpyr Conrna. ITepsas kocmutecKas CKOpOCTb. HesecomocTh 1 meperpy3KH.

PaBHOBeCHE MaTepHATbHON TOUKH. AGCOIIOTHO TBEPAOS TEIO. Pasuosecue TBEpPAOro Tena ¢
3aKpEIUIEHHON OCBIO BpameHks. MOMEHT CHIIBL I{eHTp TSKECTH.

Ammyise Tena. M3MeHeHHe HMITy/ibea. VIMITy/ibC CAJIBL 3aKOH COXpaHEHWs MMITyibca. PeakTHBHOE
JBIKEHHE.

Mexanudeckas paboTa B MOIIHOCT. PaGoTa CHII TSKECTH, YNPYTrOCTH, TPCHHA. CBsA3b DHEPrHU H
paGoTsl. [ToTeHIMATBHAS SHEPrHs Tela, NOAHATOTO Hax MOBEPXHOCTRIO semi. IloTeHIMabHAs SHEPIUs
cxaroif mpykumbl. Kunerndeckas sHeprus. Teopema o KAHETHYECKOH OSHEepruu. 3aKOH COXPaHEHHUS
MEXaHHYECKOH dHEPTHU.

Jlemoncmpayuu.

HabmoieHne MEXaHUMIECKOTO IBWKEHHUS Tejla OTHOCHTENLHO PAasHbIX TEl oTcuéra.

CpaBHeHue MyTeil ¥ TPASKTOPHH ABHMIKEHHS OIHOTO U TOTO e Tejla OTHOCHTEILHO Pa3HBIX TeJ OTCUETA.
M3MepeHHe CKOPOCTH ¥ YCKOPEHHs NPSIMOIHHEHHOr0 ABHKECHH.

Mccneopaye MPU3HAKOB PABHOYCKOPEHHOTO ABHKCHHA.

Hab6moeHne IBUKEHUS Teja 10 OKPYKHOCTH.

Ha6oneHHe MEXaHUYECKHX SBICHHUI, IPOUCXOIIIIIX B CHCTEME OTCHETA «Tenexka» npu e€ paBHOMEPHOM
¥ YCKOPEHHOM JIBHYKEHHH OTHOCHTEIBHO KabHHeTa ¢hu3uKy.

3aBHCHMOCTE YCKOPEHHS Tella OT MACChl TENA U JIEHCTBYIOIIEH Ha HETO CHJIBL

HaboieHue paBeHCTBa CHII IPH B3aUMOJIEACTBHA TEIL

M3aMeHeHue Beca Tesa IPH YCKOPSHHOM [ABHXCHUH.

Tepeaya MMITyJIbCa IIPH B3aHMOICHCTBUM TEIL.

[Ipeo6pasoBanus SHEPrHH NPH B3AUMO/ICHCTBHHE TelL.

CoxpaHeHHE HMITYJIbCa IIPH HEYTPYTroM B3aHMOICHCTBHM.

CoxpaHeHMe HMITYITbca [IPH afCOMOTHO YIPYTOM B3aHMOICHCTBHH.



15. Coxpanenne MeXaHHYECKOH SHEPTHH IIPH CBOOOLHOM NAIEHUH.
16. Coxpanenue MeXaHHYECKOM SHEPIUM IPH JBUKCHUH TeJIa 0/ AeHCTBHEM NIPYKAHEL.
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Jlabopamopnvie pabomet u onvimet.
KorcTpynpoBanue TpakTa Ui pasroHa i JaibHEHIIEro paBHOMEPHOTO JABHIKEHHS IIapHKa WK TEJIEKKH.
Onpernenenre cpeiHell CKOPOCTH CKOIBXKEHMs OpyCcKa MM ABHKEHHS TMAPHKA [0 HAKIOHHOM IOCKOCTH.
Ornpenenenue yckOpeHHs Tela IPH PaBHOYCKOPEHHOM [IBHYKECHHHY 110 HAKIOHHOM MIOCKOCTH.
Viccneposanne 3aBUCHMOCTH IyTH OT BPEMEHH IPH PABHOYCKOPEHHOM /IBHKEHUH 6€3 Ha9abHO CKOpPOCTH.
IIpoBepka rUMOTE3kI: €CITH IIPH PABHOYCKOPEHHOM JBIIKEHHH 063 HaYambHOM CKOPOCTH ITIyTH OTHOCATCSH KaK
PAIl HEYETHBIX YHCEJI, TO COOTBETCTBYIOIIHE IPOMEIKYTKH BPEMEHHU OJMHAKOBEL
VicereioBanne 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKEHUS OT CHITBI HOPMAJIBHOTO JaBICHHS.
Onpenenenne Ko3QHUIHEHTA TPEHUS CKOIBKEHHUS.
Onpenenenne KECTKOCTH NPYKUHBL
Onpenienense paGoTsI CHIBI TPDEHHS IPH PABHOMEPHOM [BHKEHHH TENA 110 TOPH30HTAILEHON TOBEPXHOCTH.

. Onpenenenne paGoTBI CHIBI YNPYrocTH mHpH mOIBEME rpy3a ¢ HCIOIBE30BAHHEM HEIOABHKHOTO |

TOJIBHIKHOIO OJIOKOB.

. I/I3yquHe 3aKOHa COXPaHCHHA 3HCPrHH,

Pasnen 9. Mexannueckne Koe0aHus H BOJIHLL,
Konebarensnoe nsuixenne. OCHOBHBIE XapaKTepPHCTHKH KOJeGaHumit: IIEPHOM, YacTOTa, aMIUIATYHA.
Maremariyeckuii 1 NpyXUHHBIH MasTHAKH. [IpeBpaIeHHe SHePTHHU [PH KOIeOaTeTbHOM IBHYKEHHI.
3atyxaromue koneGanms. Bomyxnennsie xonebanus. Pesonanc. Mexanwueckue BosmbL CBOHCTBA
MEXaHMYeCKMX BOJH. IIpononbHble U monepeynsle BOMHEL [[JIMHA BOJHEI H CKOPOCTE €& pacIpoCTpaHeHHUS.
MexanuuecKkHe BOJIHEI B TBEPJOM TeJle, CeCMHUYECKHE BOJIHEL
3Byxk. I'poMKoOCTE 3ByKa M BbicoTa ToHa. OTpakeHHe 3ByKa. WnadpasByk u yisTpasByK.
Hemoncmpauuu.
Habmonenue xonebanuii Ten mox AeHCTBHEM CHIIBI TSKECTH M CHITBI YIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HATH U Ha IPYKHHE.
Habmonenwe BEEYXIeHHBIX KONeGaHMil H pe3oHaHCA.
PacrpocTpanenue mpooabHEIX | NONEpPeYHBIX BOJIH (Ha MOJIENH).
Hab6mronenne 3aBHCUMOCTH BBICOTEI 3BYKa OT YaCTOTEL
AKXyCTHYECKHH pe30oHaHC,
Jlabopamopmsie pabonbl u onvimeL.
Ornpezenenre 9acTOTEI H IIEPHOIA KOJIe6aHHi MaTeMaTHIECKOTO MasTHHKA,
Ornpenenenye 4acTOTEI # EpHO/a KOJleOaHHMIt MPYKMHHOTO MasSTHHKA,
Hccnenosanue 3aBHCHMOCTH IepHO/ia KOJeGaH |l TOIBEMEHHOr0 K HATH IPy3a OT [UTHHEI HUTH.
Hccnenosanue 3aBUCHMOCTH ITepHOzia KoleGanuii MpyKUHHOTO MasSTHHKA OT MACCHI rpysa.
IIpoBepka He3aBHCHMOCTH TepHoza KoneGaHuii rpy3a, IIOIBEIIEHHOTO K HHTH, OT MACCHI rpy3a.
OmnbIThl, AEMOHCTPHPYIOIIHE 3aBHCHMOCT MEPHO/a KOMEOaH!H IPYKUHHOTO MASTHUKA OT MACCHI rpy3a H
KECTKOCTH NIPYIKUHEI.
Vamepenue yckopeHus CBOGOIHOTO MaieHHs.
Pazgen 10. dnexTpoMarHuTHOE 110/1€ H 3/1EKTPOMATHATHBIE BOJIHBIL.
DNeKTPOMAarHUTHOE II0JIe. DIEKTPOMArHUTHEIE BOMHEL CBONCTBA 3JICKTPOMAarHuTHEIX BoyH. [lIkana
3JIEKTPOMArHATHBIX BOJIH. Mcnone30Banne 5neKTpOMarHMTHEIX BOJIH /IS COTOBOM CBSI3H.
ONeKTpOMarHuTHas npupo/a ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETa,
Hemoncmpayuu.
CBoiicTBa 3/IEKTPOMArHUTHBIX BOJIH.
BomnroBEIe cBOIiCTBA CBeTa.
JlabopamopHueie paGomet u onvimet.
Wzyuenne CBOMCTB 3MEKTPOMATHUTHEIX BOJIH C TTIOMOIIBI0 MOGHIILHOTO Tenedona.
Paznen 11. CBeToBbIe siBJIEHHS,
JlyweBas Mozens csera. Mcroummkn cera. IIpsMonuHeifHOe pacIpOCTpaHEHHE CBETA. 3aTMEHMS
Conrua u JIynsl. Otpaxenne cBera. ITockoe 3epkano. 3aKoH OTpaKeHHs CBETA.
[lpenomnenne cBera. 3akoH mnpemomienus cBera. IloNHOe BHYTpeHHEE OTpaXKCHHE CBETA.
Henone3oBanue M0JHOTO BHYTPEHHEr0 OTPAKEHHS B ONTHYECKHX CBETOBOIAX.
JIunza. Xox syqeii B manse. OnTHYeckas cucTemMa (GOTOANIApaTa, MEKPOCKOIA | Teleckoma. I 1as Kax
ONTHYECKas CHCTeMA. biIM30pyKOCTh H TalIBHO30PKOCTE.
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cBeTa.
emoncmpayuu.
[IpsiMo/MHEHHOE PaCIPOCTPAHEHHUE CBETA.
OTpaKeHHE CBETA.
Tonydenne u300paXkeHuH B IUIOCKOM, BOTHYTOM H BBITYKJIOM 3epKanax.
ITpenoMieHue CBETA.
OnTUYECKHH CBETOBO/I.
Xox myueii B coGHparomei THH3E.
Xo jydeil B paccenBarOIleH JTHH3E.
[Tonyuenne H306paKEHUH ¢ TIOMOIIBIO JIHH3.
[Ipurmmn AeficTBHs GoToanmapara, MUKpPOCKONa i TEIECKOa.

. Mozens riasa.
. Paznoxenue Genoro cBera B CIEKTP.
. [Tonygenue Genoro ceera NpH CIOKEHHH CBETA pa3HBIX [[BETOB.

Jlabopamoprsle pabomsl U OnbIMbL.
Wcce oBanme 3aBHCUMOCTH YITIa OTPAKEH s CBETOBOIO JIyHad OT yIJla MancHus.
H3syueHue XapakTepPHCTHK H300paKeHH)A IPEIMETA B IIOCKOM 3€pKajIe.
VccreoBanie 3aBECHMOCTH YIIa TPETOMIISHHS CBETOBOIO JIyda OT yI7ia MajCHUA Ha IPaHuIe «BO3IYX—
CTEKJIO.
[Tomyuenne #300paKeHuH C TTOMOIIBIO cobuparoniei JIMH3EL.
Onpesenenne GOKYCHOTO PACCTOAHMS U ONTHYECKOH CHIIBL cobuparoImeH JIMH3bL.
OMBITHL IO Pa3JIOKEHHIO OEI0T0 CBETa B CIIEKTP.
OMBITHL [0 BOCOPHATHIO IIBETA IIPEMETOB IPH MX HAOMIOICHAH YEPE3 LBETOBRIC GUunBTPHL

Paznen 12. KBanToBble ABJIeHHS.

OnbrTs Pesepdopaa u mianetapHas Mozens aroma. Mozens atoma Bopa. VcmyckaHue | MOTIOIICHHE
cBera aromoM. KBaHTEL JIMHEHUaThIE CIIEKTPHI.

PaHoaKTHBHOCTB. Anb(ha, GeTa- 1 ramma-u3rydenus. CTpoeHHe aTOMHOTO S/pa. HyxioHHas MOJENH
aTomHoro siapa. M3otonst. PaanoakTiBHbe npespatenns. [lepuos nomnypacnaia aTOMHBIX S7EP.

SIneprsle peakuyy. 3aKOHBI COXPAHEHWs 3apANOBOIO X MaccOBOTO HHCEIL. Dueprus CBS3H aTOMHBIX
szep. CBA3b Macchl 1 SHepruM. Peakiuu CHHTE3a B NEICHIA AICP. Uctounuky sneprun ConHna u 38E371.

Snepnas sHepreTHka. JIeHCTBHS pauOaKTHBHBIX H3JIyYeHHUH Ha KUBBIE OPraHU3MBL,

Jlemoncmpayuu.

CrexTpsl H3Iy4eHUS U IOTJIOIMEeHHUS.
CrieKTpHl pa3sIUYHBIX ra30B.
CnexTp BozopoJa.
Hab6monenue TpeKOB B kamepe Buiibcona.
PaGora cuéTyaKa HOHU3UPYIOUX H3ITyYeHHH.
PerucTpanis u3IydeHus TPHPOIHBIX MHHEPAIOB U IIPOYKTOB.
Jlab6opamopHsle pabonist U ONbIMBL.
Habmonenue CIUIOMHEBIX U JIHHEHYATHIX CIIEKTPOB U3JIy4YCHHM.
HccrneioBaHHE TPEKOB: H3MEPEHHUE SHEPTHA JACTHIIBI 110 TOPMO3HOMY ITyTH (mo dororpadusm).
M3MepeHure paguoaKTHBHOTO (BoHa.

IlosTOpHTENLHO-0000MAMHIT MOTY. b,

[ToBTOpHTENBHO-0000MAIOMMIT MOMYJIb [pefHA3sHAYeH JUls CHCTeMarH3aluu H 06006menus
TIPEIMETHOTO COJIEP/KAHHSA | OIBITA JAEATEILHOCTH, IPHOOPETEHHOTO NPH H3YUICHHU BCEro Kypca ¢uzukn, a
TaKKe 1S TOATOTOBKA K OCHOBHOMY TOCYIApCTBEHHOMY 5K3aMeHy [O (H3uKe A o0y4aroLmxcs,
BEIOpABIIMX HTOT y4eOHBIM MPEaIMET.

[Ipu H3yHEHHH JAHHOTO MOYJIS PEATH3YIOTCS M CHCTEMATH3UPYIOTCS BU/IBL ACATEILHOCTH, HA OCHOBC
KOTOPHIX OBEcreunBaeTcs [IOCTHKCHME IPEIMETHBIX M METANPE/METHBIX IUIAHHPYEMBIX DE3yJIbTATOB
o6yuenns, GopMHUpyeTCsl eCTeCTBEHHOHAYYHas MPaMOTHOCT! OCBOSHHE HAYYHBIX METOJOB HCCIIC/OBAHHA
SBICHHH TpPUPOIB M TEXHUKH, OBJAJICHHE YMEHHSMH OOBACHATH (busHyecKue SBICHHSA, MPHUMCHAL
[IOJTyHCHHBIE 3HAHHS, PEIIATh 3a1a4H, B TOM YHC/Ie KaYSCTBEHHBIE U OKCIIEPHMEHTABHEIC.

[IpHHIMIHATEHO JEATeNBHOCTHBIH XapakTep AAHHOIO pasjieNia pealusyeTcs 3a CYéT TOTO, HYTO
06y4arompecst BEIIOIHSIOT 3alaHus, B KOTOPBIX MM IIPE/UIaracTes:
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OKPYIKaIOIIEH IPUPO/IE U NOBCEHEBHOMN JKH3HHU,

HCIOJIB30BATE HAYWUHEIE METO/IbI MCCIENOBAHNS (DH3MUECKHX SBICHHI, B TOM YHC/IE JUIA MPOBEPKH
THTIOTES H MOIYYEHHUS TEOPETHIECKHX BEIBOJOB;
OOBACHATE Hay4HBIE OCHOBBI HawOOJee BAXKHBIX JNOCTHIKEHHMI COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
IIPAKTHYECKOrO HCIOJIB30BAHUS PA3/IHYHBIX HCTOYHHKOB SHEPIHHM Ha OCHOBE 3aKOHA IIPEBPAILCHHAA H
COXpaHEHHUS BCEX H3BECTHBIX BUIIOB SHEPIHH.,



[UIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA [IPOTPAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTO OBIIEIO OBPA3OBAHUAA

Wzyuenne (U3MKH HA YPOBHE OCHOBHOIO o6mero o6pa3oBaHMs HANPABICHO HA OCTHIKCHHME
JMYHOCTHBIX, METAIPEIMETHEIX U IPEAMETHBIX oOpa3oBaTelbHbIX Pe3yIbTaTOB.

B pesynbTare u3yueHus GU3MKH HA ypOBHE OCHOBHOTO o6mero o6pasoanus y obydaromerocs 6yayT
c)OPMHpPOBAHEI CIIEIYIOIIHE JIHTHOCTHBIC PE3YIIbTATEL B 4acTH!
1) naTpHOTHYECKOr0 BOCIIMTAHHSA!
- IPOSIBJICHHAE HHTEPECa K UCTOPHH H COBPEMEHHOMY COCTOSHHMIO pOCCHICKOM (U3MIECKOH HAYKH,
- [IeHHOCTHOE OTHOIIEHHE K AOCTHKEHHSM POCCHHACKHX yu€HBIX-(PU3HKOB;
2) rpakIAHCKOr0 H TYX0OBHO-HPABCTBEHHOI0 BOCITHTAHMSL:
- I'OTOBHOCTH K AKTHBHOMY Y4aCTHIO B OOCYXICHMH OOIIECTBEHHO 3HATMMBIX M STHYCCKUX npobnem,
CBSI3QHHBIX C MPAKTHYECKUM ITPUMEHEHHEM JOCTHKEHHH (DH3MKH;
- OCO3HAHHE BAKHOCTH MOPAIBHO-ITHIECKHX TIPUHIMIIOB B NEATCIPHOCTH y4EHOI0;
3) 3cTeTH4YeCcKOro BOCIATAHHSA:
- BOCIPHATHE ACTETHYCCKHX KauecTB busmueckoif Hayku: e TapMOHMYHOIO MOCTPOCHHMA, CTPOTOCTH,
TOYHOCTH, TAKOHHYHOCTH;
4) HeHHOCTH HAYYHOT0 MO3HAHUS!
- OCO3HAHME IEHHOCTH (H3MUECKON HayKd KaK MOIUIHOTO HHCTPYMEHTA NO3HAHHSA MHpA, OCHOBEI pa3BUTHA
TeXHONOTHH, BayKHENIIEH COCTABISAIOIIEH KyTbTYPhI;
- pa3BUTHE Hay4HOH JHO003HATETbHOCTH, HHTEpEca K HCCIIEI0BATENBCKOHN JIEATEITBHOCTH;
5) ¢popMHpPOBAHHS KY/ILTYPBI 3/I0POBbS H IMOIHOHAILHOIO fuaromoryHHs:
- OCO3HAHHE LIEHHOCTH 6e30macHoro ofpa3a JKH3HH B COBPEMEHHOM TEXHOIIOrMHYECKOM MHPE, BAKHOCTH
npaBuI 6e30MacHOr0 MOBEICHHA Ha TPAHCIIOPTE, Ha I0POTax, € SJICKTPHICCKUM 1 TEIIOBEIM 000pYyI0BAHHEM
B JOMAITHUX YCIIOBHSX;
- c()OpPMHPOBAHHOCTE HaBbIKa pehIeKCHH, IPU3HAHIE CBOETO IpaBa Ha omuOKY ¥ TAKOTO XK€ [paBa y Jpyroro
YeJIOBEKa;
6) TPyIOBOTO BOCITHTAHHS:
- aKTMBHOE yYacTHe B EIICHHH NPAKTHUECKHX 3ajiad (B paMKax CEeMBH, 00pa3oBaTe/IbHOW OpraHH3aliy,
ropo/a, Kpas) TeXHOJIOTHYECKO# ¥ COLMATbHON HAlPABICHHOCTH, Tpe6yIOmKX B TOM YHCIIE U (PU3HUSCKUX
3HAHHIH;
- MHTEpeC K IPaKTAYECKOMY H3yUeHHIO PO(PECCHH, CBA3AHHBIX C (buzmxoi;
7) 3K0JI0rHY9€eCKOro BOCIHTAHMS:
- OpHeHTalys HA IPAMCHEHHE QH3MYECKUX 3HAHMH [UId PELICHHA 33134 B obacTé OKpYKAKOMIEH CPeIbl,
TLTAHMPOBAHMS TIOCTYTIKOB U OLEHKH HX BO3MOKHBIX IIOCICICTBHH /UL OKpY’Karolen cpepl;
- OCO3HAHHE I06ATEHOTO XapaKTepa SKONOrHYECKUX MPO6IeM H IyTeH HX PEeIIeHMA:;
8) aganTanuu K H3MEHSI0ONUMCH yCI0BHAM COLMAJbLHOMH H MPUPOJIHOH Cpeabl:
- moTpeGHOCTH BO B3aMMOJCHCTBUM IIPH BBIIOJHCHHH WCCIIeIOBAaHHH M MPOeKTOB (GH3UUECKOH
HANPABJIEHHOCTH, OTKPHITOCTD OTIBITY H 3HAHHAM JAPYIHX;
- TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH YEpe3 MPAKTHICCKYHO AeATEILHOCTD;
- oTpe6HOCTH B (POPMUPOBAHMHN HOBBIX 3HAHMI, B TOM YHCIIC (hOpMyIMPOBATE UIEH, IOHATHS, THIIOTE3RI O
pusmgeckux 00bEKTax M ABICHUAX]
- OCO3HAHHE Je(UITATOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B obmacta GHU3HKH;
- [IAHHPOBAHHE CBOETO PA3BHTHS B IPHOOPETEHMM HOBBIX (QH3MIECKHX 3HAHUH;
- CTpeMJIEHHE aHAIM3HPOBATh U BBIIBIATH B3aMMOCBA3H MPHPOZEL, o0mecTBa ¥ SKOHOMUKH, B TOM HYHCIIE C
HCTIONB30BAHHEM (DH3UUECKHX 3HAHMMH,

- OIlCHKa CBOMX JEHCTBMII ¢ ydY€TOM BIHMAHMS HA OKpPYKaIOUIYI0 CpPEIY, BO3MOJKHBIX TI100abHBIX
IIOCHIEICTBHHA.

METAIIPEJIMETHBIE PE3VJIbTATHI

B pesyibTaTe OCBOEHHS HPOTpaMMbl 110 (H3MKE HA YPOBHE OCHOBHOIO obmero obpazoBaHusA Y
obyuatomerocst 6ymyT cOpPMHPOBAHEI MeTANpPEAMETHbIE Pe3YabTaThl, BKIIOYAIONIHE I03HABATEIILHLIC

yHHBepcalbHbIe yueOHbIe AeHCTBAS, KOMMYHUKATHBHBIE YHUBEPCATBHbIC yueOHbIe IeHCTBUSA, PEry/THBHEIE
VHURAPNCATTRHRIA VUPHW‘FJP TI'F‘.‘EL/‘I'I"‘TRVCI'



[TosnaBaTenbHbIe yHHBEPCAIbHBIE yieOHbIe KeiicTBHSI

BazoBble Jloruveckue geiicTBus:

BELIBJIATE M XapaKTePH30BaTh CYINECTBEHHBIE NPU3HAKH 00BEKTOB (SBICHHAN);

YCTaHABIMBATE CYIECTBEHHbIH NIPU3HAK KIACCH(QUKALHH, OCHOBAHMS [T 0GOOIIEHHS H CPABHEHHS;
BBIIBILATE 3aKOHOMEPHOCTH M IPOTHBOPEHYHA B PacCMaTpUBAaeMbIX (akTaX, NaHHBIX H HaGMOIEHHSX,
OTHOCAIIMXCA K QU3HYCCKUM SIBICHHIM;

BBUIBJLATD [TPHYMHHO-CIICJCTBEHHEIE CBA3H NPH H3YYEHHM (M3HYECKHX SBJIEHHH H IIPOLECCOB, NENaTh
BBIBOJBI C HCIIONB30BAHHEM NCAYKTHBHBIX M HMHIYKTHBHBIX YMO3AK/IIOYCHHH, BBUIBHTATH THIIOTE3LI O
B3aHMOCBA3AX (QU3HYECKUX BEJIMYHH;

CaMOCTOSITENIBHO  BBIOHpaTh crnocol pemreHus yueGHO# (u3Hdeckod 3amaun (cpaBHEHHE HECKOIBKHX
BapHaHTOB PEIICHUA, BEIOOP HanOoIee MOAXOAAIIETO ¢ YIETOM CAMOCTOSTEIbHO BhIISICHHELX KpPUTEPHEB).
basoBble HecienoBareabeKkne AelcTBHS:

HCIIO0JIB30BATh BOIIPOCHI KAK HCCIIEI0BATE/ILCKHH HHCTPYMEHT IO3HAHHS

[IPOBOHUTE MO CaMOCTOATENIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIN (U3HYEeCKHil SKCIIEpHMEHT,
HeCOJIBIIOE HCCIIE/IOBaHHE (HU3HIECKOr0 SBJICHHS,

OLCHHBATEL HA NPHUMEHEMOCTE H JOCTOBEPHOCTH MH(OpPMALMIO, MONYYEHHYIO B XOJ€ HCCIENOBAHMS HIH
IKCIIEPUMEHTA;

CaMOCTOSITeNEHO (OpMyTHpPOBATE 0GOOIIEHHS M BHIBOABI IO PE3YNILTATAM NPOBEAEHHOTO HaOMIOIEeHHs,
OIIBITA, UCCIIENOBAHHMS;

IIPOTHO3MPOBAaTE BO3MOXHOE JaJbHEHINEE pasBUTHE (H3WYECKHX IIPOIECCOB, a TAKXKE BBHIIBHIATH
NPEoN0NeHHs 00 X Pa3BUTHH B HOBBIX YC/IOBHSIX M KOHTEKCTAX.

Pabora ¢ nudopmanmeii:

[IPUMCHATD Pa3IAYHBIE METO/bI, HHCTPYMEHTHI U 3alIPOCHI IIPH IIOMCKE U 0TOOpe HHGOPMALIHH HITH JaHHBIX
C y4E€TOM Mpe/UIOKeHHOH yaeOHoit (usmueckoi 3amaun;

aHATH3APOBATh, CHCTEMATH3UPOBATH M HHTEPIPETHPOBATH HH(OPMAIMIO Da3TMYHBIX BHAOB H (OpM
IIPE/ICTABIICHUS;

CaMOCTOATEBHO BBIOUPATh ONTHMANBHYI0 (OpPMY MpeicTaBieHHs HHPOPMALUE | HIUTIOCTPHPOBATE
PEIIAaeMBIC 3a/1a4H HECTIOKHEIMHU CXEeMaMH, TUarpaMMaMy, HHOH rpadukoi ¥ HX KOMOUHAIIHSIMH,
KoMMyHHKaTHBHBIE yHHBepCaIbHEBIE yueGHbIE JelicTBHS:

B X0Zi¢ 00Cy KIeHus y1eOHOro MaTepHalia, ey IbTaToB 1a6opaTopHbIX paboT i IIPOEKTOB 3a/aBaTh BOIIPOCEI
Mo CyIecTBY 00CyianaeMoi TeMbl U BEICKA3bIBATh UIIEH, HALEICHHEIE HA PEIIeHHe 38189y U MOANCPIKaHHE
OraroxenaTeTbHOCTH OOIIEHHUS;

COMOCTABIATE CBOM CYKIACHHA C CYKICHHAMHU APYTHX YYaCTHHKOB JHAora, OOHapy)XHBaTh pasiduHe U
CXO/ICTBO IO3HIIHIH;

BBIPAJXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MHCBMEHHBIX TEKCTAX,

myOMHYHO TPE/ICTABIIATD PEe3y/IbTATH BHIIOIHEHHOTO (PH3HYECKOrO OIBITA (9KcTIepUMeHTa, HCCIIeJOBaHus,
IIPOEKTa);

TIOHMMATe M HCTIONB30BATh IPEHMYINECTBA KOMAaHIHOM M HMHIMBHIyalbHOH paGOTEl TPH pEIICHHA
KOHKPETHOH (pu3nIecKoit mpobiueMs;

MPHHHMATB LEJIH COBMECTHOH JIeATEIbHOCTH, OPraHU30BBIBATE JCHCTBHA 110 €& JOCTHKEHHIO: PACIIPE/ICIIATh
poH, 00CYKAaTe IPOLECCH H PEe3y/IbTaThl COBMECTHOM paGoThl, 0606IIATh MEEHHS HECKOIBKHAX JO/Iei;
BBIIIOTIHATE CBOIO 4acTh pabOTEL, AOCTHTas Ka4eCTBEHHOTO pe3yibTaTa IO CBOEMY HAIIPABICHHIO H
KOOPAHHUPYS CBOH JEHUCTBHUS C JPYTUMHA WICHAMH KOMAH/IbI;

OLCHHBATH KAYECTBO CBOET0 BKJIa/a B OOIIIHIA IPOJYKT 10 KPHTEPHSM, CAMOCTOSTEILHO CHOPMYTHPOBAHHBIM
Y4aCTHUKaMH B3aUMOJIEHCTBHS.

PeryasTuBHBIE yHHBEpCAIbHbBIE yueOHbIe AelicTBHS

Camoopranuzanus:

BBIBJIATE NIPOOIIEMBI B JKU3HEHHBIX H YUeOHBIX CHTyalHsX, TPEGYIOMMX /sl PeIICHHs (bu3HYeCKUX 3HAHMIA;
OPHCHTHPOBATBECH B PasITMYHBIX MOAXOJaxX NPHHATHS PEIIeHUN (MHIMBHIYyalbHOE, MPUHATHE PELICHUS B
rpynne, NpHHATHE PEIIeHUN IPYIoi);



CAMOCTOSITENBHO COCTABIATH AITOPATM PeeHus HM3HICCKOH 3aiatn WM TiaHa HCCIIeZIOBaHUS C Yy4ETOM
YMEIOmUXCsA PecypcoB M COOCTBEHHBIX BO3MOIKHOCTE, apryMEHTHpOBaTh I[peUlaracMule BapHaHTEL
peIIeHHIA;

nenaTh BEIOOp U GpaTh OTBETCTBEHHOCTD 3@ PEICHHE.

CaMOKOHTPO/1b, SMOIHOHAILHBIH HHTEJUIEKT:

JaBaTh aeKBATHYIO OLEHKY CHTYal[HH H IpeiaraTh rian eé U3MEeHeHUs;

0OBACHAT, INPHUMHB] JIOCTHXKEHHS (HEIOCTHIKEHHsS) DE3YyIBTATOB JEATENBHOCTH, JaBaTh  OLCHKY
npruoOPETEHHOMY OMBITY;

BHOCHTH KOPPEKTHBEL B AESTENHOCTD (B TOM HYHCIE B XOJI BRIMOIHCHIA (U3HUECKOTO MCCIENOBAHHSA HIIK
[IPOEKTa) Ha OCHOBE HOBBIX 0OCTOATENBCTB, H3MCHHBIIMXCA CHTYAIMH, YCTAHOBJICHHBIX OMHOOK, BOSHUKIINX
TPYIHOCTEMH;

OIEHMBATH COOTBETCTBUE PE3Y/IBTATA NEIX U YCIIOBHIM;

CTAaBHTH cebsi HA MECTO APYTOrO YeloBeKa B XOJE CIOpa MM JMCKYCCHH Ha HAaydHYIO TEMY, TTOHUMATh
MOTHBEI, HAMEPEHHUS H JIOTHKY ZIPyTOro;

IIpPM3HABATH CBOE IPABO HA OLIHOKY IIPH PEIICHHH (pH3MUECKHX 3a1at KM B yTBEPHK/ICHHAX HA HAYTHBIC TEMBI
| TaKoe e IIpaBo ApYroro.

NPEJIMETHBIE PE3YJIbTATHI

K xomiy oby4eHus B 7 Kiaacce INPEIMETHBIE PE3ysIbTATHI HA 6a30BOM YpPOBHE JOJDKHBI OTpaxkaTk
c)OpMHUPOBAHHOCTH ¥ 06YHArOIIMXCS YMEHHUIL:
HCIIOb30BATH MOHATHS: (U3HUECKHE M XUMUYECKHE SBICHUS, HA0MOICHHE, SKCIEPHMEHT, MO/, THIT0TE34,
eNUHUIB] (PH3MYECKUX BEJIMYMH, aTOM, MOJEKYJa, arperarHble COCTOSHMA BEIIECTBA (TBEpPHOE, KHUIKOE,
ra3006pa3Hoe), MexaHHIeckoe JIBIKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE, IPSMONHHEHHOE), TPAEKTOPHS,
paBHOZEHCTBYIOMAs CUla, edopmartist (yopyTas, [ITACTHYECKAs), HEBECOMOCT, COOOMAOIIIECs COCYIBI;
pasnudarh siBueHEs (AuGdys3us, TEIUIOBOS IBIKEHME HaCTHIL BEIIECTBA, pPaBHOMEPHOE JIBMIKCHHE,
HepaBHOMEPHOE [BHKEHHE, HHEPIIUS, B3aUMO/ICHCTBHE TETl, PABHOBECHC TBEPIBIX TeN C 3aKPEILIEHHON OChIO
BpaleHHs, Iepefada JapieHus TBEPABIME TeJaMH, JKHIKOCTAMH M rasaMmu, atMoceproe HaBICHHE,
TI7aBaHME Tel, IPEBPAICHHS MEXaHHIECKOH SHEPTHH) IO ONUCAHUIO HX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ZIEMOHCTPHPYIOIIHX JaHHOE HH3HIECKOS ABICHHE;
PACIO3HABATH MIPOSBICHHE H3YUEHHBIX PU3HIECKHX SBICHHH B OKPYXKAOIIEM MUPE, B TOM THCIIC huznueckue
SBIICHHS B TPUPOJAE: MPUMEPHI ABMIKEHUs C Pa3NHYHBIMH CKOPOCTAMH B JKUBOH W HEXUBON NPHPOJIE,
JeifCTBHE CHJIBI TPEHHS B TPUPOJE ¥ TEXHHUKE, BIMAHHE aTMOC(EPHOTO JABJCHHI HA JKHBOH OpraHusMm,
1TaBaHue phi, pHIY4aru B TENe YeI0BeKa, IPU 3TOM NEPEBOUTh MPAKTUHECKYIO 3alady B yuaeOHY10, BBIJIENATD
CyllecTBEHHbIE CBONCTBA (IpH3HAKN) HH3HIECKHX SIBIIEHU;
ONHUCHIBATE M3yYeHHbIE CBOMCTBA TE M (H3HYECKUC SABJICHUS, UCIOIB3YA (usuyeckue BeTMUMHBI (Macca,
065EM, IIIOTHOCTH BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEHSS CKOPOCTH, CHJIA YIIPYTOCTH, CHIIA TAKECTH, BEC
Terma, CHNa TPEHHA, JaBjeHHe (TBEPAOrO TeNa, JKUAKOCTH, ra3a), BEITAJKMBAIOMIAS CHIA, MEXaHHYCCKAd
pa6ora, MOIIHOCT, IUIEYO CHIBL, MOMEHT CHIIBI, K05()UUIHUEHT NOTE3HOTO JEHCTBHSA MEXaHH3MOB,
KMHETHYecKas W MOTeHIMATbHAS SHEprHs), IPH ONMCAHMH MPABHIBHO TPaKTOBATh (PH3HHUECKHH CMBICI
MCIIONB3YEMBIX BEJMYMH, MX O0O3HAYEHHS M EIMHHIIBI (U3HUECKUX BENTMYHMH, HAXOMUTH (opMyIbl,
CBS3BIBAIOIIME JAHHYIO (H3MYECKYI0 BEIMYMHY C APYIMMH BEIHYHHAMH, CTPOUTDH rpaduKy M3yUYeHHBIX
3aBUCHMOCTeH (PU3MUECKUX BEIMYHH;
XapaKTepH30BaTh CBOMCTBA Tell, QU3MUECKUe SBJIEHHS M IPOLECCHI, ACHONB3YS INpPaBHia CIOKCHAST CHII
(BOMTB OJTHOM IPsIMOIA), 3aKoH ['yka, 3axon [lackairs, 3aK0H Apxumezia, IPaBHIIO PABHOBECHS pbryara (6moka),
«30710TO@ TIPABHJIO» MEXAHMKH, 3aKOH COXPAHEHHS MEXaHHYECKOH 3HEPIHH, NPA 3TOM AaBarh CIOBECHYIO
dopMyIHPOBKY 3aKOHA U 3aMUCHIBATH €10 MATEMATHYECKOE BEIPAXKCHHE,
OOBACHATh (DU3MYECKHE SIBIICHHSA, IPOLECCHl M CBOWCTBA T, B TOM 4YHCIE H B KOHTEKCTE cuTyanui
IIPAKTHKOOPHMEHTHPOBAHHOTO XapaKTepa: BBIABISTH IPHIHHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH obbscHeHHE H3
1—2 NOTMYECKHX IIAroB ¢ OMOPOH Ha 1-2 M3yYeHHBIX CBOHCTBA (DH3UYECKUX SBICHHH, ({u3MUeCKHX 3aKOHA
HIJTH 3aKOHOMEPHOCTH,
pelnarh pacyéTHeIE 3a1a4d B 1-2 NEeHCTBUS, MCIOJIB3Ys 3aKOHBI H dopMmysl, cBa3sIBaroIue Qu3HUECKHE
BEJIMUMHBI, HA OCHOBE aHAIW3a YCIOBHS 3a[auM 3alUCHIBATE KPaTKOE YCIIOBHUE, IMOJICTABIATH tuzuyeckue
BeTMYHHBI B (POPMYJTBI H IPOBOJIUTE PACUETHI, HAXOUTE CIPABOYHBIE JAHHbIE, HEOOXOMUMBIE [UTs PEIICHUS
3a/1a4, OIICHMBATh PEAIMCTHYHOCTD IOJTYyUeHHOH QU3HIECKOM BEMIHHEL,



pacro3HaBaTe MPOGNEMBI, KOTOPBIE MOXHO PEIIATH NPH MOMOIIM (DH3MYECKHX METOJNOB, B OIMCAHHH
HCCICAOBAHMA BBUICIATE MPOBEPAEMOE MNPEANONOKEHHE (THIIOTe3Y), pasiHyaTh H HHTEPIPETHPOBATH
MOy 4CHHBIH PE3y/IbTaT, HAXOMUTE OMIHOKH B XO/I€ OIBITA, JIE/IATh BEIBOJILI II0 €I0 Pe3yIbTaTaM;
TIPOBOJUTE OTBITEI 110 HAOMOACHHIO GH3MICCKUX SBICHUN MM (DH3MUECKHUX CBOHCTB Tel: (popmymHpoBars
POBEPACMBIC NPE/IIONIOKEHI, COOUPATh YCTAHOBKY H3 IIPEIUIOKEHHOTO 060PYI0BAHMS, 3AIIHCHBATE xoz
OIBITa ¥ (hOPMYITHPOBATH BEIBOIbI;
BBITIOTHATE IPAMBIE H3MEPCHHA DPACCTOAHHS, BPEMEHH, Macchl Tena, 00bEMa, CHIIBI U TEMIIEpaTyphsl ¢
HCII0Tb30BAHHEM aHAJIOrOBBIX U LU POBBIX TPHOOPOB, 3aIUCHIBATE TOKA3AHUS npu6opPOB ¢ yIETOM 3a1aHHOI
a0COJIFOTHOH MOTPEIIHOCTH H3MEPEHHI;
POBOAMTE HCC/ICAOBAHHE 3aBUCHMOCTH OJHOH (U3WYECKOH BEIMYMHBI OT APYroM € HCIONB30BAHHEM
MpAMBIX H3MEPEHUH (3ABHCAMOCTH ITYTH PABHOMEPHO JBHIKYIIETOCS TeIa OT BPEMEHH JIBHIKCHHS TeJa, CHJIBI
TPCHHA CKOJIBXKCHHS OT Beca Tella, kayecTsa oOpaboTKu IOBEPXHOCTEH TeNl H HE3aBHCHMOCTH CHIILI TPEHHS
OT IUIOMANH CONPHKOCHOBEHHUA TEll, CHJIBI YIPYTOCTH OT YIMHEHHSA TPYXHHEI, BHITAIKHBAIONIEH CHIEI OT
00béMa MOrpyKEHHOH YaCTH TeNa M OT MIIOTHOCTH JKHAKOCTH, ed He3aBHCHMOCTH OT IUIOTHOCTH Teja, OT
TiyOWHBI, HA KOTOPYIO TOTPYKEHO TENO, YCIOBHH IUIABAHAA TEJl, YCIIOBHH PaBHOBECHS phlYara u GIIOKOB),
yHacTBOBATE B IUIAHWPOBAHHH Y4eOHOro HCCIEIOBAHHSA, COOMPATh YCTAHOBKY M BBIIOJHSTH M3MEpeHns,
CIICys IPC/UIOKCHHOMY IITAHY, GHUKCHPOBAT PE3yIbTATHI IOy YEHHOH 3aBHCHMOCTH (PH3MUECKUX BETHYHH
B BHJIC [IPSJUTIOIKEHHBIX TAOIHIL K IPaUKOB, enaTh BEIBOABI [0 PE3yILTATAM HCCIIEIOBAHMSE
MPOBOJUTE KOCBEHHBIC H3MEPCHUA (PH3HIECKHX BENIHYMH (IIOTHOCTH BEIIECTBA JKUAKOCTH H TBEP/Oro Tena,
CHJIa TPCHHA CKONBKCHHS, NAaBICHWE BO3NYXa, BBITAIKUBAIOINAS CHJIA, JEHCTBYIOMAs HA IOTPY/KEHHOE B
KUJKOCTb TeNO, KOO()QHUUMEHT MONEe3HOTO NEeHCTBHS NPOCTBIX MEXAHH3MOB), CIEIys IPEeI0KESHHOM
HHCTPYKIMH: TPH BBIIOJHEHHH H3MEPEHHH COOMpAaTh OSKCHEPHMEHTANBHYK) YCTAHOBKY MW BBEIYHCIATH
3HAYCHHE HCKOMOH BEJIHYHHBI,
COOITIOaTh MpaBK/Ia TEXHUKH Ge30I1aCHOCTH TIpH paGoTe ¢ nabopaTopHEM 060pyIOBaHHEM;
YKa3bIBaTh IPHHUMIbI ICHCTBHA NPHOOPOB M TEXHHYECKHX YCTPOHCTB: BECHI, TEpMOMET], IUHAMOMETP,
coobIaromuecs cocy e, 6apoMeTp, phlyar, MOABMKHEIA H HEIOABIKHEN 60K, HAKIIOHHAS IUIOCKOCTB;
XapaKTepH30BATh MPHHIHUIGI NCHCTBHSA H3YYCHHBIX PHGOPOB H TEXHHYECKHX YCTPOMCTB ¢ OmOpoif Ha MX
OnHcaHHA (B TOM 4HCNE: MOJUIMITHAKH, YCTPOMCTBO BOIONPOBONA, THAPABIHYECKHit npecc, MaHOMeTp,
BBICOTOMED, MOPLIHEBOH HACOC, apeoMeTp), MCIOb3ys 3HAHHSA O CBOMCTBAX (M3MYECKHX ABICHHH W
HeoOXOMMbIE (PHU3HIECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
IIPHBOJIUTE [PUMEPHI (HAXOMUTH HHYOPMALHMIO O NPUMEPAX) MPAKTHIECKOTO HCIIONb30BAHHS du3rgeckux
3HAHWH B IOBCCJHEBHOW XXM3HH UIA ObecredeHHs: Ge30MACHOCTH TpH OGpALEHHH C npudopaMu |
TEXHWYECKAMH YCTPOHCTBAMH, COXPAHEHHS 3/I0POBBA U COBIIONEHHS HOPM 3KOJIOTHYECKOr0 MOBEICHHS B
OKpYXXaloIlel cpexe;
OCYIIECTBIIATE OTOOP HCTOYHMKOB MH(OpManuu B VIHTEpHETE B COOTBETCTBHM C 3a/[AHHBIM IIOHCKOBEIM
3alIpOCOM, HA OCHOBE MMEIOIIUXCA 3HAHHH M IYyTEM CPaBHEHHs Pa3jIMYHBIX HMCTOYHHKOB BBIIEJSTEH
HH(OPMALHIO, KOTOpast ABISETCS IPOTHBOPEUHBOM HITH MOJKET OBITH HEJIOCTOBEPHOIA;
UCIONE30BATh [PH BLINONHCHUH Y4YeOHBIX 3aJaHuil HAyYIHO-NOMYJLIPHYIO JIHTEPaTypy (DH3HYECKOro
COZEPXKAHHMS, CIIPABOYHBIE MATEPHATEI, PeCYpChl ceTH WHTepHET, BlafeTh NpuéMaMu KOHCIIEKTHPOBAHMS
TEeKCTa, Ipeodpa3oBaHus HHGHOPMAIHK U3 OIHOM 3HAKOBOM CHCTEMBI B JpPYTYIO;
CO3/1aBaThk COOCTBEHHBIE KpaTKHe NHCBMEHHBIE M YCTHBIE COOGINEHHS HA OCHOBE 2—3 HCTOYHHKOB
HH(OpMAIH GH3HIECKOTO CONCPIKAHHSA, B TOM YHC/IE MyGIHIHO JIeNaTh KPATKHE COOBMEHHS 0 pesynbTarax
IIPOCKTOB HITH Y4eOHBIX HCCIIEIOBAHNH, [IPH 3TOM I'PAMOTHO HCIIONB30BATE H3yYCHHBIH TOHATHHHBIN armapar
Kypca GU3HKH, CONPOBOXKIATH BEICTYILIEHHE IIPe3eHTaIHEl;
[IPH BBITIOMHEHHH y4eOHBIX IPOEKTOB U HCCIEIOBAHHH PAaCIIPEENIATh 06I3aHHOCTH B IPYIIIE B COOTBETCTBHH
C TOCTAaB/ICHHBIMA 3a/ladaMH, CJICIHTh 3a BBIIOJHEHHEM IUIAHA JIEWCTBHH, aIeKBAaTHO OLCHHBATH
COOCTBEHHBII BKIIaJl B ISTETbHOCT TPYIIIEL, BEICTPAHBATE KOMMYHHKATHBHOE B3aUMOEHCTBHE, YYHThHIBas
MHEHHE OKPYXKarOIuX.

K xonuy obydenus B 8 kimacce mpenMeTHsle pe3ysbTaThl Ha Ga3oBOM YpPOBHE HOJIKHEL OTpaXaTh
ch)opMHPOBAHHOCTE Y 00yYaIOIHXCS YMEHHTIH:
HCIIOE30BATE MOHATHSA: Macca H pa3Mephl MOJICKYJI, TEIUIOBOE JBHXKCHHE aTOMOB H MOMEKYJ, arperaTHee
COCTOAHMS BEINECTBA, KPUCTAUIMIECKHE H aMOP(HBIE TeJ1a, HACEIICHHEIH i HEHACKIIIEHHBIH 11ap, BIaXKHOCTE
BO3AyXa, TEMIICpaTypa, BHYTPEHHAS SHEPrHd, TCIIOBOM [BUTaTeNh, JIEMEHTAPHEIH SIEKTPHUECKHI 3apsi,
SJICKTPHIECKOE 10JIE, TIPOBOTHUKHI ¥ TU3IEKTPHKH, TOCTOSHHEIN DJIEKTPHYECKHH TOK, MATHHTHOE T10JI€;



pa3nuyarh SBICHMS (TEIIOBOE PACIIMPEHNE i CIKATHE, TemIonepe1aya, TeIIOBOE PaBHOBECHE, CMAYNBAHMUE,
KarWJUISPHBIE SBICHHS, HCTIApeHHe, KOHISHCALIS, TLIaB/ICHHE, KpUCTA/LH3alys (OTBEpAeBate), KUNEHHE,
Teruionepesiada (TerIonpoBOIHOCTE, KOHBEKIMA, W3ITydeHHe), SIEKTPHU3AIHs Tell, B3aUMOICHCTBUE 3apA/IOB,
NeHCTBYS SIEKTPUYECKOT0 TOKA, KOPOTKOE 3aMbIKaHHE, R3aUMOJIEHiCTBHE MATHUTOB, JEHCTBHE MarHUTHOTO
1107151 HA MIPOBOJHHK C TOKOM, J/IEKTPOMArHUTHASA MH/TKIHs) IO ONMHUCAHMKIO MX XapaKTEPHBIX CBOUCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPHPYIOIKUX JaHHOE (U3HIecKoe JBJICHAC,

PACTIO3HABATH IPOSBICHHE H3YICHHbIX (u3MdeCcKuX SBICHAN B OKPYXKAIOIIEM MUDE, B TOM HHCIIE (huspgeckue
ABJIEHHS B IPUPOJIE: IOBEPXHOCTHOE HATSIKCHUE M KAIUIUIAPHBIC ABICHHA B IIpUpPOJE, KPHCTAILIBI B IPHPOJIE,
uanydenne CorHIla, 3aMep3aHie BOJOEMOB, MOPCKHE 6pu3bl, 0Opa3oBaHHE POCHI, TyMaHa, WHEsH, CHEra,
3JIeKTpHYEecKHe SBICHHS B aTMOchepe, SNEKTPAICCTBO KUBBIX OpraHU3MOB, MATHUTHOE II0JIC 3eMIIH, npeid
[I0JIOCOB, POIb MArHHTHOTO TOMNA A JKA3HH Ha 3emile, HONAPHOE CHSHHE, TPH 3TOM MEPEBOAUTH
IIPAKTHYECKYIO 3a/ady B y4eOHYIO, BRIIE/IATE CYIIECTBEHHBIC cBOMCTBA (MPU3HAKHA) HHU3MIECKHX ABIICHUH;
ONMCHIBATH M3YYEHHBIE CBOMCTBA Tel M (H3HYCCKHE SBICHUA, HCIOIB3Yi (m3udeckue BETMIMHBL
(TeMIepaTypa, BHYTPEHHSS SHEPIHUs, KOJTHYECTBO TEMIOTDI, yC/IbHAA TEIIOEMKOCTh BEIeCTBa, yIAeNpHAs
TEIIOTA IUIABJNEHHMs, YJeNbHAS TEIUIoTa MapooOpasoBaHMs, YZAENbHAd TEIUIOTA CrOpaHil TOILIHBA,
K02} DHIFEHT ONE3HOTO ASHCTBHA TEILIOBOH MAITHHBI, OTHOCHTEIBHAS BIAKHOCTE BO3/IyXa, JJIEKTPHYECKHH
3apsfl, CHIA TOKA, HIEKTPHYECKOE HANPSKEHUE, CONPOTHBICHHE IPOBOAHIKA, yZIenbHOE CONpPOTHBIIEHUE
BEIecTBa, paboTa ¥ MOIMHOCT 3JIEKTPHIECKOro TOKA), [IPY ONMMCAHHH NPABHJIBHO TPAKTOBATh (bu3nueckui
CMBICJ HMCTIONB3YEMBIX BEIHUMH, 00O3HAYCHMS M CMHHLB (PH3UUECKUX BEIMYMH, HAXOIUTH bopmymsl,
CBS3LIBAIONINE IAHHYIO (M3MYECKYIO BENMYMHY C APYTHMH BEIHYHHAMH, CTPOUTH rpad UKy U3YUEHHBIX
3aBHCUMOCTEH (HUIHUECKHUX BETTHIHH;

XapaKTepH3oBaTh CBOMCTBA Ten, (QU3AYECKHE ABICHHS M IPOLECCHI, HCMOMB3YSH OCHOBHBIE TOJIOKEHHSA
MOJIEKYIISIPHO-KMHETHYECKOH TeOpHH CTPOECHHSA BEIIECTBA, IPHHIHII CyTICPIIO3HITIHH noseit (Ha Ka9eCTBEHHOM
YPOBHE), 3aKOH COXPAHEHHS 3aps/ia, 3aKoH OMa JUIs y4acTKa LeIH, 3aKOH Tixoyns—JIenia, 3aKoH COXpaHeHHA
SHeprHM, TIPH 3TOM J@BaTh CIOBECHYHO (OPMYIMPOBKY 3aKOHA H 3AlIACHIBATE CrO MaTeMaTH4YECKOE
BBIPAJKEHHE;

o6bsicHsTh (pE3MUEeCKHe MpoIecchl M CBOMCTBA TEl, B TOM HHCIC H B KOHTEKCTE CHTyaluH
PaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBUIBILATE IPHIMHHOCIIC/ICTBEHHbIC CBA3H, CTPOUTR oOBsAcHEHNE U3
1-2 JOrMUecKHX IIATOB ¢ OTOpPOii Ha 1-2 M3yUeHHBIX CBOHCTBA (HU3MYECKUX SBJICHUH, (pH3UIECKUX 3aKOHOB
HJIH 3aKOHOMEPHOCTEH,

pemmarh pacuETHBIC 3a7aud B 2—3 AEHCTBHs, HCIIONB3YS 3aKOHBI U dopMyIIBI, CBS3BIBAIOMHEE (HHU3MUCCKHAE
BeJIMUMHEL Ha OCHOBE AHAJIM3a YCIOBHS 3a/Ia4H 3allHCHIBATE KPATKOE YCIOBHE, BRIABJIITE HEOCTATOK MAHHBIX
JUIs peITenus 3a/1a4, BEIOHPATh 3aKOHB! M (POPMYIIBL, HeoOXO0AUMBIE 171 €€ pellleH s, IPOBOAUTh PAacU&Thl 1
CpaBHHMBATH TOIyYeHHOE 3HAUCHUE (H3NIECKOH BEIMIHHEI C M3BECTHRIMH JAHHBIMH;

PAaCcNo3HABATH POOIEMBI, KOTOPBIE MOJKHO PEITHTD IPH IOMOIIH (pu3HIECKHX METOIOB, HCIIONB3Y ONIUCAHHE
HCCITEIOBAHMS, BEUISIATH HMPOBEPSIEMOe HPE/IION0KEHHE, OLEHHBATh NPABMILHOCTD NOPALKA MPOBEACHHA
HCCIe0BaHu, 1e/1aTh BHIBO/IBL

ITPOBO/IMTH OMBITEI 10 HAOTIONEHHIO (H3HIECKUX SBICHHM MM (U3HYECKUX CBOHCTB Tel (KarmuUISpHEIE
ABIICHNS, 3aBHCUMOCTH JIABJIEHHs BO3/YXa OT ero 00bEMa, TeMIIepaTypsl, CKOPOCTH IPOLECCa OCTRIBAHMA H
HATPEBAHMA NPU M3IYYCHHH OT IIBETA H3JIy4aloleH (mornomaromeif) MOBEPXHOCTH, CKOPOCTh UCHAPEHHUS
BOZBI OT TEMIIEpPaTyphl XHUAKOCTH M IUIOIIAJH e MOBEPXHOCTH, JIEKTPH3AUMA TEI H B3aUMOJICHCTBHE
JJIEKTPHUECKUX 3apsjioB, B3aMMONEHCTBHE IMOCTOSHHBIX MArHMTOB, BH3YalH3allMs MArHHTHBIX nosneit
OCTOSHHBIX MAFHHTOB, AeHCTBHS MArHMTHOTO TONsS HA MPOBOJHMK C TOKOM, CBOMCTBA 3JEKTPOMArHMTE,
CBOMCTBA JIEKTPOJIBUTATENS IIOCTOSHHOTO TOKA): (HOPMYIMPOBATH MPOBEPAEMBIC MPEIIOIOKEHHA, cobupathb
YCTaHOBKY U3 IIPEUIOKEHHOT0 060PyI0BaHHS, OTIHCHIBATH X0/ ONBITA H (hopMyIHPOBaTh BEIBOJIBI,
BBITIOJHSTH IPSAMBIE H3MEPEHHS TEMIIEPaTyphl, OTHOCHTENBHOM BIaKHOCTH BO3/YXa, CHIIBI TOKA, HANPSDKCHHAA
¢ HCIIONB30BAHMEM AHAJIOTOBBEIX NPHOOPOB M AATYMKOB (PU3MYECKUX BEIMYUH, CPaBHHBATL PE3yJILTATHI
H3Mepenuil ¢ yuéToM 3a1anHOoM abCOMOTHOH OrPEITHOCTH;

[POBOIMTh MCCIIEAOBAHAE 3aBHCHMOCTH ORHOHM (H3MYECKOH BEJTHYMHBL OT JPYToil ¢ HCHOIb30BAHHEM
MpAMBIX M3MEPEHHH (3aBHCHMOCTh CONPOTHBIEHHMS NPOBOJHHKA OT €ro JUIMHEL, ILIOMIAJH MOMNEpEdHOro
CcedeHHs M YEMBHOTO CONPOTHBIICHAS BEIIECTBA MPOBOHHKA, CHIIBI TOKA, HAYIIETO 4Yepe3 NPOBOAHUK, OT
HANpSDKEHHs HAa IMPOBOJHHKE, WCCIENOBAHME IIOCIENOBATENBHOTO M MapajlIeNbHOTo coerHEHHH
IPOBOJHHMKOB): IUIAHMPOBATh HCCIENOBAHHE, COOMPATh YCTAHOBKY H BBINOMHATE H3MEPEHUS, CIEAYH
TIpeIoKEHHOMY IUIaHy, GUKCHPOBATh PEe3yJIbTaThl OTY4CHHOH 3aBUCHMOCTH B BHIC tabmun U rpaduKos,
7leNaTh BEIBOJIBI IO Pe3y/IbTaTaM HCCIIeIOBaHUS,



[IPOBOJIUTE ~ KOCBEHHBIC H3MEPCHHS (U3UYECKHX BEIHYMH (YIENBbHAS TEIIOEMKOCTE BEIIIECTBa,
CONPOTHB/ICHHC NPOBONHHKA, palOTa M MONIHOCTh 3JEKTPHYECKOTO TOKA): IUIAHUPOBATh H3MEpEHHs,
COOMpATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys IPEJUIOKEHHON HHCTPYKIUM, W BBIYMCISATH 3HAYEHHE
BEJIHYHUHEI;
cobmozaTh npaBuiIa TeXHHKH GE30MaCHOCTH MpH paGoTe ¢ nabopaTopHBIM 060pyA0BaHHEM;
XapaKTCpU30BaTh MPHHIANEL NCHCTBHS H3YYCHHBIX NIPUOOPOB H TEXHHYECKUX YCTPOMCTB C OIOpO# Ha WX
OTIHCAHHS (B TOM YHCIIE: CHCTEMA OTOILICHHS IOMOB, THTPOMETP, napoBast TypOuHa, aMIepPMeTp, BOJILTMET,
CYSTIMK OJICKTPHYECKOH OSHEPIrHH, 3JEKTPOOCBETHTENbHBIE TPHGOPE], HArpEBATETBHBIE 3IIEKTPONIPHOOPEI
(IpHMEpEI), 3JIEKTPHYECKHE NPENOXPAHHUTENH, 3IeKTPOMArHHT, 3JIEKTPOJIBHIATENb IIOCTOSHHOTO TOKA),
HCIIOMB3Ys 3HAHUA O CBOHCTBAX (PU3HYECKHX SABICHUH H He0OXOMMMEIE (hH3HUYECKHE 3dKOHOMEPHOCTH;
PacrosHaBaTh MPOCTBIC TEXHUYECKHE YCTPOHCTBA H M3MEPHTEIILHbIE IPHGOPEI [0 CXeMaM M CXEMATHIHBIM
PHCYHKaM (JKHMIKOCTHBIH TEPMOMETP, TEPMOC, ICHXPOMETP, THTPOMETP, IBHTaTe/Ib BHYTPEHHETO CrOpaHMS,
SJIEKTPOCKOI, PEOCTaT), COCTABIIATE CXEMBI 3IEKTPHYECKHX IENeH ¢ MOCIeI0BATEIbHEM 1 napaienbHbIM
COCAMHCHHEM 3JICMCHTOB, pas/iidas yCIOBHEIE 0003HAYEHHUS HIEMEHTOB SJIEKTPHUSCKHX LeTIei;
NPUBOJMTE TIPUMEPHI (HaXOAUTh HH(OPMALHIO O MpUMEpax) MPAKTHIECKOTO HCMOJIb30BAHMS (uzugeckux
3HaHUH B IIOBCEHEBHOH JKH3HH A oOecredeHHs 6e30MacHOCTH npa oOpamenun c npuGopamu u
TEXHHYCCKUMH YCTPOHCTBAMH, COXPAHEHHS 3/10POBBS M COOIIONIEHHS HOPM SKOTOIHYECKOr0 TIOBEICHHS B
OKpyJKarolleii cpeje;
OCYLUECTBIATH IIOHCK HH(pOpMauuy Gpusndeckoro coepxanus B MHTepHETe, Ha OCHOBE HMEIONTHXCS 3HAHH
H IYTEM CDaBHEHHs JIONOIHHTENBHBIX MCTOYHHKOB BBIIENATh HH(OPMALHIO, KOTOpas ABJIACTCA
MPOTHBOPEYMBO# HITH MOXET OBITh HEOCTOBEPHOI;
HCIOJIB30BATL TPH  BBUIOJHEHWH Y4eOHBIX 3a/aHAH HAayJHO-TIONMY/ISPHYIO JHTEPATYpy (GH3HIECKOro
COACPIKAHUS, CIPABOTHBIC MAaTEepPHANLl, pecypckl ceTH VHTepHeT, BlajeTh IpuéMamMu KOHCHEKTHPOBAHHS
TeKCTa, MpeoOpa3oBaHust HHOOPMALHH U3 OJHOI 3HAKOBOH CHCTEMBI B JpYIyIo;
Co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPaTKHE YCTHEIE COOOIIEeH s, 0606mmas HHQOPMAIHIO U3 HECKOJILKHAX
MCTOYHUKOB (DH3HYECKOro COAEP)KAHHS, B TOM UHCIIE IMyOITHIHO MPEACTABILITh Pe3ybTaTE] NPOEKTHON MIH
HCCJIC/IOBATENIECKON JEATENLHOCTH, IIPH 3TOM IPaMOTHO HCIIOJIB30BaTh H3Y9ICHHBIH IMOHATHHHEL anmapar
Kypca QU3HKH, CONPOBOXK/ATH BEICTYILICHHE TIPE3CHTALIHCIH;
IpH BBIIOJHEHUH yIEOHEIX IPOEKTOB U HCCIIENOBAHMH (H3NIECKAX MPONECCOB PACTIPEACIATh 0BA3aHHOCTH
B IPyIllie B COOTBETCTBHH C IOCTABJICHHBIMH 3a/la4aMH, CIIEAWTH 3a BHINOJHEHWEM IUIAHA JCHCTBHH |
KOPpEKTHPOBATh €ro, aJCKBATHO OLEHWBATh COOCTBEHHBIH BKIa] B JEATEIbHOCTS TPYIIIEI, BHLICTPAHBATH
KOMMYHHKaTHBHOC B3aUMOJICHCTBHE, IPOSBILAA FOTOBHOCTE Pa3pernaTh KOH(IHKTEL

K koHny ofyuenus B 9 KjIacce IpeaMeTHEIE pe3yJBTaThl HA GA30BOM YPOBHE JIOJIXKHBEI OTPaXkaTh
C(OPMHPOBAHHOCTE Y 00YHAKOIIEXCSA YMEHHI:
HCIONb30BaTh MOHATHA: CHCTEMa OTCY€Ta, MaTepHalbHas TOYKA, TPAEKTOPHS, OTHOCHTEIBHOCTE
MEXaHHYECKOro JBWKCHHS, Jeopmauus (ynpyras, IIACTHYECKas), TPeHHE, NEHTPOCTPEMHTENBHOE
YCKOPCHHE, HCBECOMOCTD H IIEPErPY3KH, LICHTP TSHKECTH, a0COMOTHO TBEP/IOE TeJIO, LEHTP THKECTH TBEPOTO
Tela, paBHOBECHE, MEXaHUIECKUE KONIeOAHNs U BOIHEL, 3BYK, HH(PA3BYK U yJIBTPa3BYK, S1EKTPOMArHHTHEIE
BOJIHBI, IIKaIa 3J€KTPOMArHUTHBIX BOJH, CBET, ONH30PYKOCTh M JalbHO30PKOCTh, CIIEKTPHI MCITYyCKAHHS |
NMOTIOIEeHHs, anb(ha, GeTa- u raMma-H3Ty9CHHS, H30TOIB], S/IEPHAs SHEPreTHKA,
pasnuyath ABICHUA (PaBHOMEPHOE M HEPAaBHOMEDHOE MNpPSIMOJHHEHHOE BHKCHHE, PaBHOYCKOPEHHOE
NPSAMOIMHEHHOE [BIKCHHE, CBOGOHOE MajeHHe Tell, PaBHOMEPHOE JBHXKEHHE [0 OKPYXKHOCTH,
B3aUMOJICHCTBHE TeJl, PEaKTHBHOE JBHKEHHE, KoJeGaTellbHOe NBHKEHHE (3aTyXarolie u BBIHY)KJICHHEIE
KONIeOanus), PE30HAHC, BOJHOBOE MIBHKCHHE, OTPAKEHHE 3ByKa, NPsMOJIHHEHHOE pacrnpocTpaHeHHE,
OTp@XEHHUE 1 IPEJIOMIICHIE CBETA, I10JIHOE BHYTPEHHEE OTPAKEHHE CBETA, PasiiokeHHe Georo cBeTa B CIIeKTp
U CJIOKECHHE CIICKTPAILHBIX IBETOB, JMCIEPCHs CBETA, €CTECTBEHHAs paJMOaKTMBHOCTB, BO3HHKHOBEHHE
JMHEHYATOrO CIEKTPA W3JIY4eHWs) IO ONMCAHMIO HMX XapaKTePHEIX CBOIWCTB M HA OCHOBE OIIBITOB,
AEMOHCTPHUPYIOLIHUX JaHHOE (DH3HYECKOE SBIEHHE;
Paclio3HaBaTh INPOSBICHHE W3YYCHHBIX (U3MYCCKUX SABICHHM B OKpY)XalOmeM MHpe (B TOM uHCIe
usnyecKue ABICHUS B IPHPOLE: NPHIMBEI M OTIIHBEL, JBHKEHHE Miaet COMHEuHOM CHCTEMEI, peakKTHBHOE
ABH)KCHHE JKMBBIX OPraHW3MOB, BOCIIPHATHE 3BYKOB XXHBOTHBIMH, 3€MIETpsiCEHMe, celfcMUYEecKHe BOJHEL
[yHaMH, 5XO, IBeTa Tel, ONTHYECKHE SBICHHS B IPHPOJE, OHONOrMYeckoe MeHCTBHE BUIMMOIO,
YIBTPa(HOIETOBOTO ¥ PEHTIEHOBCKOrO H3ITydeHHH, €CTECTBEHHBIH DaHOAKTHBHBIN doH, KOoCMHEUecKHe
JIYH, PaiMOaKTHBHOC H3Iy4CHHE NPHPOJHBIX MHHEPAIOB, NCHCTBHE DPaJHOAKTHBHEIX H3Iy4eHHH Ha

OpraHH3M HYENOBEKa), IPH ITOM IEPEBOAUTE MPAKTHYECKYIO 3a/iaqy B yueOHYI0, BBIICIATH CyIIeCTBEHHBIC
rrnticTRA (Mnruaru) huruuecwry arTeTw:



OIMCHIBATE H3YUCHHBIE CBOHCTRA Tel M Pu3HYeCKUe ABICHUA, HCTIOTB3YA (pu3MUecKue BeTHIHMHBI (CPeIHss U
MIHOBEHHAsL CKOPOCTh Teja NP HEpaBHOMEPHOM /BHKCHHH, yCKOPEHHE, nepeMeleHne, nyTh, YrioBas
CKOPOCTB, CHJIa TPEHHS, CHJIA yIIPYTOCTH, CHIIA THKECTH, ycKopeHue CBOGOIHOro NafeH A, BEC TeNa, HMITY/IhC
TeNa, UMIYJIEC CHIBI, MexaHHyeckas paboTa M MOIIHOCTD, TOTCHIHANLHAL SHEprus Tela, MOJHATOro Hall
[IOBEPXHOCTBIO 3EMIH, IOTEHIMATbHAL OSHEPIHA CKATOM TPYKHMHBI, KHHETHYECKas DHEPrus, IOTHasA
MeXaHuuecKas SHEPIus, IMepHoj M YacToTa KoneOaHWH, ATHHA BOMHEL, TPOMKOCTD 3ByKa ®M BBICOTa TOHA,
CKOpOCTh CBETa, MOKa3aTelb MPEIOMIICHH cpesibl), TIPU ONMHCAHWA [IPABHJIBHO TPAKTOBATH (hu3HUeCKHH
CMBICT HMCIIOJTB3YEMBIX BEIHYHH, 0003HAYEHHMSA M CIHMHHIIBI (DH3HYECKUX BEIMUHH, HAXOMHUTH (HOPMYIBL,
CBS3BIBAIONIAE AAHHYIO (M3WUECKYIO BENMMUMHY C JAPYTHMH BEIHHMHAMH, CTPOWTE rpabuky H3YYCHHBIX
3aBHCUMOCTEH (DH3NUECKHX BEHIMH;

XapaKTepH30BaTh CBOMCTBA Tell, (PH3UUCCKAC SBICHUA H IPOLCCCDI, HCIIONB3Ys 3aKOH COXpAaHEeHUs SHEPIUH,
3aKOH BCEMHPHOTO TATOTCHHSA, TIPHHIUI CYNEPIOZHIAH CHIL, TPAUHIHI OTHOCHTENBHOCTH [ ajtuies, 3aKOHBI
HEIOTOHA, 3aKOH COXPAHEHHS MMITy/bCa, 3aKOHBI OTPAKCHHS M IPEJIOMIICHHS CBETA, 3AKOHBI COXpaHEHHS
3apsI0BOT0 ¥ MACCOBOTO YHCEI IPY SICPHBIX PEAKIMAX, IPH STOM 1aBaTh crnopecHyIo GOpMYIMPOBKY 3aKOHA
H{ 3aIMChIBATh N0 MATEMAaTHYECKOE BBIPAKEHHE,

OGBSCHSTh (DH3MYECKHE IMPOLECCH H CBOWCTBA TE€A, B TOM HHCIE H B KOHTEKCTE CHTYyalui
[PaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BhIABIATE IPHIHHHO-CIIC/ICTBCHHBIC CBS3H, CTPOUTE O0BACHEHNE U3
-3 JOrEYecKHX IIATOB C OMOPOH Ha 2—3 H3yYEHHBIX CBOMCTBA (H3MUCCKHX sABJlIeHHN, (HU3NIECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH;

penrath pacyéTHbIe 3a/1aul (OMHUPAOIIHECs Ha CHCTEMY U3 2-3 ypaBHeHHi), HCIIOJB3YA 3aKOHBI ¥ (POPMYIIBL,
CBA3bIBAIOIME (PE3MUECKHE BEIMTMHBL HA OCHOBE aHANM3A yCIOBHA 3a/latdH 3alHChIBATE KpaTKoE YCJIOBHE,
BEISBIISIT HEJOCTAIOMME MIH M30BITOYHBIE JaHHEIEC, BHIOMpATh 3aKOHBI H dopmyisl, HEOOXOAUMEIE I
pelenHys, TPOBOIMTE DACUETsl M OLEHHUBATH PEATHCTHYHOCTE IOJTYHEHHOTO 3HaueHus (U3MYECKOH
BEJTHYUHBI,

pacro3HaBarh IPOOIeMbI, KOTOPBIE MOYKHO PEINHTE IIPH IIOMOIITH pu3MIECKUX METOJIOB, HCIIONIB3Ysl ONIHCAHHE
HCCTIeIOBAHHS, BEIEIATh TIPOBEPSAEMOE TIPEIOJIOKEHHE, OLCHUBATE NPABIILHOCTE MOPAIKA NPOBEACHHA
HCCITeIOBAHHSA, ACIATh BEIBO/IBI, MHTEPIPETHPOBATH PE3yIIBTATH HAOMIONEHUH 1 OIIBITOB;

IIPOBO/IUTH OIBITHI IO HAOMOAEHUIO PH3HICCKHUX SBJICHUI WK (PU3MYECKHX CBOMCTB Tell (M3yYeHHe BTOPOTO
sakona HBIOTOHA, 3aKOHA COXpaHEHUs SHEPruH, 3aBUCUMOCTh IIEpHoza KonebaHui NMpy/KUHHOIO MasTHHKA
OT MAcChl TPY3a M JKECTKOCTH IIPYKMHEI M HE3aBUCHMOCTE OT aMITHTY Ikl MATTBIX KoneGanwii, TpsIMONHHEHHOE
pacIpoCTpaHeHHE CBETa, Pa3oikeHne 6e10ro CBEeTa B CIEKTP, H3YUCHUE CBOMCTB M300pakeHHs B IJIOCKOM
3epKajie ¥ CBOMCTB M300paKCHHS NPEIMETA B coBuparomeit TuH3e, HaGHOJeHHE CILTOMHBIX H IHMHeHYaThIX
CIIEKTPOB M3ITyYEHHS): CAMOCTOATENBHO COOMpAaTh YCTAHOBKY W3 m36sITouHOro Habopa obopymoBaHusi,
OIMCHIBATH XOJI OITBITA M €0 Pe3yJIbTaThl, HOPMYIIMPOBATH BBIBO/IbI,

MPOBOIUTE TIPH HEOOXOAMMOCTH CEPHIO MPAMBIX M3MEPEHHH, ONpe/Iensas CpefHee 3HAUCHHE M3MepSeMOH
BeMuuHEl (QOKYCHOE PACCTOSHHE COOMparolned JHH3bI), 060CHOBBIBATE BHIOOp criocoba H3MEPeHUA
(u3mepuTensHOTO MprUbopa);

TIPOBOJIMTH MCC/IEAOBAHUE 3aBUCHMOCTEH (M3UYECKHX BETMYUH C MCIOIB30BAHHEM IPAMBIX H3MEpEHUH
(3aBHCHMOCTh IIyTH OT BPEMEHM IPH PABHOYCKOPEHHOM JBHXCHHH 6e3 HayanBHOM CKOPOCTH, MEpHOJA
KoneGaHuii MaTeMaTHYecKOro MasTHHKA OT JJIMHBI HHTH, 3aBUCHMOCTH YTJIa OTPKEHHS CBETa OT yIia
MAJeHHs] U YIJIa TIPEJIOMICHHS OT YIJla MaNeHus): IUIaHHPOBATh HCCIIC/I0BAHNE, CaMOCTOATENBHO cobuparthb
ycTaHoBKy, (DUKCHPOBATH Pe3yJbTATHl MOIYYCHHOH 3aBUCHMOCTH (du3MYeCKUX BEIHMYMH B BHAE TAOmuIl A
rpad)MKOB, IeNaTh BEIBOIBI 110 PE3yJIbTATaM HCCIIEIOBAHUS,

IIPOBOIHMTE KOCBEHHBIE H3MEpeHHs (M3MYECKHX BEIMYHH (CPeHsAs CKOPOCTE M yCKOpEHHE Tela TIpH
PABHOYCKOPEHHOM JBWKCHHH, YCKOpPeHHE CBOGOAHOTO MajeHHsd, KECTKOCT NPYHKHUHBL, k03¢ huIHEHT
TpeHHs CKOJIBKEHHS, MeXaHHdeckas paboTa ¥ MOIIHOCTE, YaCTOTA H IEPHOJ KonebaHui MaTeEMaTHYECKOro U
IPYXHUHHOTO MAsTHMKOB, ONTHYECKas CHia COOMpAIOMIeH JHH3BL, PaJOAKTHBHEIA (DOH): IUIAHHPOBATH
F3MepeHHsl, COOUpPaTh SKCIEPHMEHTAIBHYIO yCTAHOBKY M BBINOJHATH H3MEPCHHH, CICAyA NPEATOKEHHOH
MHCTPYKIMH, BEMHC/IATH 3HAYEHWE BETMYMHBI M AHATM3MPOBATH MOJYIEHHBIC PE3yNbTarsl C YyUETOM
3a/[aHHOM ITOrPEeITHOCTH H3MEPEHHUH;

coGIIONATh IPaBHIa TEXHUKH (e30IacHOCTH IIpH paboTe ¢ 1aGopaTOpHEIM obopymoBaHHEM;

pasIHYaTe OCHOBHEIE MNPU3HAKH HM3yUeHHBIX (M3MUECKHX MOJeNeH: mMaTepuanbHas TOUKa, abCcoMmoTHO
TBEPIOE TENO, TOYEYHBIH HCTOYHHMK CBETA, JIyd4, TOHKasd /IMH34, IUIAHETApHAs MOJCNL aTOMa, HyKJIOHHAA
MOJIE/Th ATOMHOTO 4]1pa;

XapaKTepH30BaTh TPHHIMNE! AeHCTBAA H3yUEHHBIX MPUGOPOB M TEXHHYECKHX YCTPOHCTB € OTOpo#t Ha MX
NTMTACAHUTY (a TOM U@e e CTTHTOMETN TMAaTUURKD MATAWAHTYT NaccTNnarluda o vorkNheTud NAWATA AYNATNAT AUl



MEPHCKOI, QOTOANNApAT, ONTHIECKHE CBETOBOZBI, CLIEKTPOCKOI, JO3AMETP, Kamepa Buinbcona), uenons3ys
3HAHHS O CBOHCTBAX (PM3HYECKHX ABICHUH U HEOOXOMUMEIE (hH3HIECKHE 3aKOHOMEpPHOCTH;

HUCIOJIE30BATE CXCMBI M CXEMATHYHbLIC PUCYHKH H3YYEHHBIX TEXHMYECKHX YCTPOWCTB, H3MEPHUTEILHBIX
npUGOPOB U TEXHOJOIMYECKHX IIPOLECCOB IIPH PEIICHHH y4€OHO-IIPAKTHYECKUX 3a]1a4, ONTHUESCKAE CXEMEI
UL TIOCTPOCHHS H300PaKEHHH B IITOCKOM 3epKalle ¥ COOMpAromIelf IHH3E;

NPUBOJMTE IPUMEPE! (HAXOMUTH HH(MOPMALMIO 0 IPHMEPAX) MPAKTHUECKOrO HCIOIb30BAHMS bu3mgeckux
3HAHUH B MOBCEJHEBHOM KH3HH id oOecledeHHs 6e30MacHOCTH npe obpameHud ¢ npubopamu u
TCXHUYCCKAMH yCTPOHCTBAMH, COXPAHEHHS 30POBbS M COOIIONEHHS HOPM JKOJOTHYECKOTO [IOBEACHUSA B
OKpYIKalomIeH cpee;

OCYMIECTBIIATE MOHUCK HHYOPMALHH (H3HICCKOTO COEPKAHMUS B Huteprerte, camocTosTENEHO (hopMmyHpys
MOHCKOBBIH 3alPOC, HAXOMMTH IMyTH ONPEHEICHUs NOCTOBEPHOCTH NOTy4YeHHOH HHPOpPMAIMH Ha OCHOBE
HMEIOIUXCS 3HAHUH U IOMOTHATEIbHBIX HCTOUHHKOB,

HCIIOE30BATE IIPH BBIIOJHCHHH Y4eOHBIX 3alaHuil HayIHO-IIOIYISPHYIO NHUTEPATYpy (HIAUECKOro
COZICpiKaHHA, CIIPABOYHBIC MaTEpHaNbl, PECYpChl ceTH VIHTepHeT, BianeTs mpuéMamu KOHCIIEKTHPOBAHHS
TEKCTa, peoOpa3oBanys HHOOPMALIHK U3 OJTHOM 3HAKOBOMN CHCTEMEI B JpyTYIO;

co3jaBaTk COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE HHOOPMAIlHH M3 HECKOJBKHX
HCTOYHHKOB ~ (DM3HYECKOTO CONCPKAHHS, IIyOIMYHO IIPEJCTaBIIATH pe3ynbTaThl INPOEKTHOH MM
HCCIIEZI0BATEILCKOH EATENEHOCTH, TIPU 3TOM I'PaMOTHO HCIOIb30BATh M3YUCHHbIH OHSTHHHBIN ammnapar
M3y9acMoro pasziena (H3MKH H COIPOBOKIATh BBICTYILICHHE Npe3eHTanued ¢ yuérom ocobeHHOCTEH
ayIUTOPHH CBEPCTHHKOB.



TEMATHYECKOE IIVIAHUPOBAHHUE

8 KUJIACC
i& T —— KoimmuecTBo 1acon JnexkTponHbie (MHppoBLIE)
n Becero | Konrpoasneie | lIpakruueckue | 00pazoBaTelibHbIE pecypesl
paboTsl paboTsi

Paspnen 1. TensioBsle siBJieHHsI

1.1 CtpoeHme u CBONCTRA BEMECTBA 7 Brbmuorees TIUK
https://m.edsoo.ru/7f4181ce

1.2 | TennoBsie mponecchl 21 1 5 E:S;?f?;iﬁigﬁﬁ 4181 ce

Hroro no pasneny 28

Pazpen 2. DiekTpuyeckne H MArHHTHbIE ABJICHH

21 OnexTpUYecKue 3apsbl. 3apsoKeHHBIE Tela H UX 7 ' 1 bubmoreka [{IOK

B3aUMOJEICTBHE https://m.edsoo.ru/7f4181ce

2.2 | [TocToSHHBIH SNIEKTPAYECKHI TOK 20 2 7 SAGHmTR LK.
https://m.edsoo.ru/7f4181ce

2.3 | MaruuTHEIE SBJICHUS 6 1 1.5 E:g;?fﬁi%ii?nlfﬂ f4181ce
bubmorexa [TOK

I s i s i 4 httns:f/m.edsi(.)ruﬁf&l] 8lce

Hroro mo pazgery 37

PesepsHoe Bpemst 3

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KZIACC

Ne H KoangecTBo 9acoB DuekTpoHHbIe (HIUPPOBLIE)
auMeHOBAHHE Pa3/1e/IOB H T€M MPOrpaMMBbI
n/n Beero | Konrpoasusie | [IpakTuaeckue | 06pasoBarebHbIe pecypebl
padoThI padoThI
Paznen 1. Mexannveckue siBjIeHus
1.1 Mexanu4deckoe JBHKECHHE U CIIOCOOBI €ro ONMUCaHHs 10 1 babmorera LIOK
https://m.edsoo.ru/7f41a4a6
x bubmorexa IJOK
L2 | Bsemopeioome v - : 3 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
15 | JewEcoxpaneiia 3 4 https://m.edsoo.r/7f41a4a6
Hroro no pasneny 40
Paszgen 2. MexaHH4YecKHe KOJIe0aHUsA H BOJTHBI
butmorexa I{OK
2.1 Mexanudeckie Konebanus 7 3 hitps://m.edsoo.ru/7f41ada6
butmiorexa IJOK
2 ;
Z MexarmacoEue BONEK. IByK 8 ! 3 https://m.edsoo.ru/7{41a4a6
Hroro mo pazneny 15
Paszpen 3. DiieKTpOMArHHTHOE I10JI€ H )JIeKTPOMATHHTHBIE BOJHBI
bubmoreka [{OK
3.1 ONeKTpOMarHUTHOE MOJIE U SEKTPOMATHHTHBIE BOJTHEI 6 2 Wi it cduoo s/ Ml adat
Uroro no pasneny 6
Paznen 4. CReToBBIe ABJICHHN
Bu6moreka [JOK
%1 | BusomsrpasupocTpasem caos 6 2 https:/m.edsoo.ru/7f41a4a6
butmorexa [JOK
Rl i b 5 2 https://m.edsoo.ru/7f41ada6
butmmoreka [JOK
43 Paznoxenue 6enoro ceera B CoeKTp 3 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pasuemy 15
Pazpen 5. KanroBbie gaBJIeHHs
bubmuoreka [JOK
5.1 4t
CIIyCKAHHKE U MOIJIONIEHHEe CBETa ATOMOM 4 1 bittns://m. sdéoo.ru/ T 16485
8.2 Crpoenne aToMHOTO siipa 6 1 Bubmmoresa [IOK

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




- AR PRI ‘ : 1 - i’ﬁﬁﬁiﬁiiﬁﬁﬁﬂl%aﬁ
Hroro no paszueny 17
Paznen 6. IloTopuTensHO-0000ma0muii Moxy.1n
6.1 ITosropenue u obobimenne conepxanus Kypca Gpuzuku 3a 7-9 9 5 bu6morexa [IOK

KJiacc https://m.edsoo.ruw/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 l_ 27 |




INOYPOYHOE INIAHUPOBAHUE

8 KJIACC
Ne Koaugecrso wacos Jara JNeKTpoHHbIE IHPPOBLIE
Tema ypoxa
n/n Beero | KonrTpoasusie | Ilpakrnyeckne | H3y4eHns | 00pazoBaTelibHbIE PECYpPChI
paboTeI PpadoThl -
1 OCHOBHBIE ITOJIOKEHUA MOJIEKYJIIPHO-KHHETHYECKOR | bubmorexa [{OK
TEOPUH U HX OIBITHBIE [IOATBEPIKICHHS https://m.edsoo.ru/ff0a5256
2 Macca 1 pazMep aTOMOB M MOJIEKYJI 1
3 Mozenu TBEPIOTO, HKHUAKOIO M ra3000pa3zHOro COCTOAHMMA 1 bubmnoreka [IOK
BEIECTBA https://m.edsoo.ru/ff0a540e
ObssicHenre CBOMCTB TBEPAOTO, KUIKOTO H
4 ra3o00pazHOro COCTOSHUI BEIIeCTBa HA OCHOBE 1
HOJIOKEHHH MOJIEKY IS PHO-KHHETHYECKOH TEOPUH
5 Kpucrammyeckue # aMophHBIE Tesa 1 bubimorexa IJOK
https://m.edsoo.ru/ff0a5800
6 Cmayusanue u KanuspHocTh. [ToBepxaocTHOE 1 bubnmuorexa [JOK
HATSDKCHAES https://m.edsoo.ru/ff0a5530
7 TenuoBoe pacmMpeHue U cKaTHe 1 Batbaniorcas LIOK
https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3s TeMneparypsl O CKOPOCTBIO 1
TEILIOBOTO JBH)KEHHUS YaCTHI
9 Buyrpennsis saeprus. Criocobnl m3aMeHeHHs BHYTpeHHek 1 BubmmoTeka [JOK
SHEPTHH https://m.edsoo.ru/ff0a5c60
10 Bunel Ternonepegayn 1 Habmmee. LIOK
https://m.edsoo.ru/ff0a6412
11 et o 1 ! Bhustses [0
Z https://m.edsoo.ru/ff0a65¢c0
HeprocOepeKeHns
12 KonuyecTBo TennoTel. Y aensHas TEMIOEMKOCTh 1 Enbitoreésal LIOK
https://m.edsoo.ru/ff0a6976
13 Vpaprenue Temioporo 6ananca. TennooOMeH H TemioBoe 1 bubmuorexa [{IOK
paBHOBeCHe https://m.edsoo.ru/ff0a7088
14 iﬁfﬁéﬁﬂﬁi’;ﬁﬁ?ﬁmﬁﬁfﬁﬁﬁ e;zHrH:pxqeﬁ 1 1 St T o
& https://m.edsoo.ru/ff0a6a98
BOJIBI
15 PacueTr KomM4ecTBa TEIJIOTHI, HEOOXOAUMOTO JUIS |

HarpeBaHus Tejia H BRIACIACMOro HM MPH OXJAKJICHHH
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Jlaboparopnas pabora "Onpejienenue yaensHOM

bubmorexa LIOK

TEILIOEMKOCTH BemecTsa" https://m.edsoo.ru/ff0a6bb0
17 Oneprus ToImMBa. Y ieTbHas TEIUIOTa CrOPaHHs Butmantega 1Ok
hitps://m.edsoo.rw/ff0a7bSa
18 [Inasnenue u oTBEp/IeBAHUE KPHCTAIUIMYECKUX TeIL. bubmuotrexa [JOK
VY nenpHas TemoTa miaBIeHAs https://m.edsoo.ru/ff0a71d2
19 Jlaboparopuas pabota "Onpenenenue yaeasHONH TEIIOTH bu6moreka [JOK
IJiaBjieHus Jipaa" https://m.edsoo.ru/fi0a72fe
20 ITapoobpazoBanue 1 Konaencamus. Mcnapenue E:E::?/ﬁi%ii?rljf £0a740c
1 |wapmoatinan, Bttt e Stk B TIOK
https://m.edsoo.n/ff0a786¢
aTMoc(epHOro JiaBJIeHus
2 BrnaxnocTs Bo3nyxa. Jlaboparopras pabora bubmoreka [JOK
"OnpejieneHne OTHOCHTENBHOM BIAXXHOCTH BO3AyXa" https://m.edsoo.ru/ff0a7628
23 Pemenne 3ama4 Ha onpezieneHne BIaKHOCTH BO3/yXa
24 [Ipunnuner pabotel Temtossix apurateneif. [laposas
TypOuHa. J[BHrarens BHyTPEHHETO CrOpaHus
25 KIIJI TernoBoro asurarens. Temnosbie QBUrATETH U Bubmmorexa [JTOK
3aIIHTa OKPYIKaIOIei cpeibl https://m.edsoo.ru/ff0a7c7c
2% 3aKoH COXpaHEHWUs! U IPEBPAIICHAS SHEPIHH B TEIUIOBBIX
mporeccax
27 [Toaroroska x koHTpOILHOHK pabote 1o Teme "TeruoBbie Bubmuorexa [JOK
aBienns. M3MeHenne arperaTHeIX COCTOSHMHA BerecTna" https://m.edsoo.ru/ff0a832
28 Konrponsnas pabora no reme "Teriossie sBieHus. bubimorexa IOK
M3menenne arperaTHbIX cOCTOAHMI BemmecTna” https://m.edsoo.ru/ff0a86ac |
29 Onexrpuzauus Ten. J[a poaa d1ekTpUHYecKnX 3apsion
30 Ypok-uccnenopanue "DIeKTpU3aUs T MHAYKIIUEH U
IIPH CONPUKOCHOBEHHH "
31 Baumoneiicrsue 3apsokeHHBIX Tell. 3akoH Kynona i ppuirisi TR
https://m.edsoo.ru/ff0a87e4
Onexrpuyeckoe noie. HanpskeHHOCTE 2NIEKTPHYECKOTO Bubmoreka [{OK
i noJit. ITpyHIUD cynepno3unuu MeKTpHYecKuX 1nojen https://m.edsoo.ru/ff0a8a0a
13 HocuTe N 51eKTPHIECKHX 3apsioB. DIeMeHTapHbIi
3apsiz. CTpoeHue aToMa
34 ITpoBOHMKH U MAIEKTPHKH. 3aKOH COXpaHEHHS bubmorexa [JOK

SJICKTPHYECKOTI'O 3apsa/ia

https://m.edsoo.ru/ff0a8ef6




Pemenne 3aa4 Ha NPUMEHEHHUE CBOHCTB JIEKTPHYECKUX

bubmmnorexa LJOK

A 3apszioB https://m.edsoo.ru/ff0a%0cc
36 DJEeKTPAYECKHI TOK, YCIIOBHS €r0 CYIECTBOBAHHIL. bubmunorexa [{OK
VICTOYHHKH 3JIEKTPHIECKOrO TOKA https://m.edsoo.ru/ff0a95a4
37 JIefCTBHS 2JIEKTPHYECKOr0 TOKA EnGmporers LILK
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccneobanne "JlelicTBHE IMEKTPHYESCKOTO IO Ha 1
IIPOBOJHUKHA U JUAICKTPHKH"
39 DNEeKTPHYECKHIl TOK B METAJUIAX, KHIKOCTIX H rasax o
’ https://m.edsoo.ru/ff0a9838 |
40 Onexrpuyeckast LEIb U €€ COCTABHBIC YaCTH
A1 Cuna Toka. JIaboparopras pabora "HUsmepenue u 0.5 bubnuoreka [TOK
pEeryJHpoBaHHe CHIIBI TOKA" ’ https://m.edsoo.ru/ff0a8bd6
42 Onexrpuyeckoe Hanpspkenue. Bonstmerp. JIabopaTopras 0.5 bubmunorexa [JOK
pabota "H3mepenue u peryjimpoBaHue HanpsoKeHus " ) https://m.edsoo.ru/ff0a%¢14
3 Conporusienne NpoOBOAHAKA. Y IETbHOE COPOTHBIICHHE Bubmiorexa IJOK
BELIECTBA https://m.edsoo.ru/ff0aa738
Jlal T .
M | onpmmempe e g e | Batimiorexa LIOK
" ’ https://m.edsoo.ru/ff0aa738
IOIEPEYHOro CEYECHHsI i MaTepHasa
45 3aBHCHMOCTb CHJIBI TOKA OT HanpsokeHus. 3akon Oma s Bubmorexa [IOK
y4acTKa [ernn https://m.edsoo.ru/ff0aa44a
JlaGoparopuas pabora "W
46 cnnm?roxc: HJIY?IIE:TO qcpe?;c;:?if::; eoia::;:g{rﬁnﬁeﬂm 1 Nl .
v - https://m.edsoo.ru/ff0aa04e
€3UCTOPA B HAIIPSDKEHMS HA PE3UCTOpe
47 [TocneroBaTenbHOE M NApaIUIeIEHOE COSMHHEHHES
IIPOBOTHHKOB
i | e ! Bt TIOK
; https://m.edsoo.ru/ff0aaaS8
PE3HCTOPOB
49 JIaGoparopnast pabora "IIpoBepia mpaBuma Jyisi CHIIBI 1 bubmmorexa [{OK
TOKa IIPH Napa/uIeIbHOM COSIMHEHHH PE3HCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3ana4y Ha npuMeHenue 3akona Oma s bubmorexa [JOK
Pa3IMUHOIO COEAMHEHHMS IIPOBOTHHKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa # MOITHOCTE 3NEKTPHYECKOrO TOKA. 3aKOH bubmorexa LJOK

Jlxoyns-Jlenna

https://m.edsoo.ru/ff0abl124




Jlaboparopuas paborta "Onpeznenenne paboTH H

Bubmuorexa [JOK

52
MOIIHOCTH 3IIEKTPHYIecKoro Toka" : https://m.edsoo.ru/ff0ab3e0

53 DIiIeKTpHYeCcKHe TIeMH U MOTPeOHTENH 3JIEKTPHIESCKOH Bubmiorexa [JOK
sHepruH B ObITY. KOopoTKoe 3aMbIKanue https://m.edsoo.ru/ff0ab660

54 ITocTostHHBIE MArHATHI, AX B3aHMOJICHCTBHE

55 Vpok-uccnenosanue "Usydenne nosjel nocTOSHHBIX 1 bubmaorexa [{OK
MarfaaTos” https://m.edsoo.ru/ff0ac3d0

56 MarsuTHOe none. MarHuTHOE 110J1e 3eMJIH H €ro Bubmorexa [JOK
3HaYeHHe Il )KA3HH Ha emite https://m.edsoo.ru/ff0acOba

o | e B 10K

P iy . - " https://m.edsoo.ru/ff0abd2c
B3auMoeicTBis. I10CTOSHHBIN 3NIeKTPHYECKUH TOK
KonTponsnas pabora no reme "DJeKTpUYECKHE 3apsi/Ibl.

58 3apsbxennble Tena U X B3aumopeicTud. IlocTosnueii Bubmoteka [OK
anexkTpudeckuii Tok" / Beepoccuiickas nposepoyHas https:/m.edsoo.ru/ff0abea8
pabora

o | e s S LOK

ISR S S bl https://m.edsoo.ru/ffDacdc6
npoBepoydHas pabora
Ommit Dpcrena. MarHuTHOE IOJIE 3JEKTPHYECKOro ToKa bubmoreka 1{OK

60
MarHuTHOE 110JIE KATYIIKH C TOKOM https:/m.edsoo.ru/ff0acld2

61 | MaGopatopas pacira "Hoyserné Aelcrama warmrioro 03 Bafizmonexa LIOK

2 . Y:f. i ) https://m.edsoo.ru/fl0ac74a
H0J1s1 Ha IPOBOIHUK C TOKOM
DIeKTpoABUIaTENh IOCTOSTHHOTO Toka. Mcnonb3oBanue
SNEKTpo/BUraTelIeii B TEXHHYECKHX YCTPOHCTBaX M Ha bubmorexa IIOK

62 -
tpancnopre. Jlabopatopuas pabora "KoHcTpynpoBaHue 1 https://m.edsoo.ru/ff0ac86¢
u3ydenue paboTsl 3eKTpoABHTaTens”

63 Onwitel Mapajes. 3aKOH MEKTPOMATHATHON WHTYKIIHH.

I[Tpasuno Jlenna
Onextporeneparop. CrocoOs! MOTyHIeHHs IEKTPHYECKOM

64 SHEPruH. JJIeKTPOCTAHIMH Ha BO30OHOBIISEMBIX
MCTOYHHKAX SHEPIHH

65 [ToaroroBka K KOHTpOIbHOH paboTe 110 TeMe
"DnexTpudecKue 1 MarHATHBIE sIBIEHHA"

66 Kontponsaas pabota 1o teme "DJeKTpHYeCcKue U bu6mmorexa [{TOK

MarHUTHBIE ABJIEHHUA"

| https:/m.edsoo.ru/ff0acb14




67 Pesepsuerii ypok. Pabota ¢ Texcramu o teme "Tenmossie
ABJIEeHUA"

bubmoreka [JOK

68 Pesepsubiii ypok. Pabota ¢ Tekcramu mo teme
"MarauTHble sBIICHHS "

https://m.edsoo.ru/ff0accSe

OBILEE KOJIMYECTBO YACOB ITO ITPOTPAMME

68

14.5




9 KJIACC

—

e Tema ypoka Koantecrso uacos Jara DireKTpoHHbIe HHPOBHIE
n/n Beero | Kourpoasnsie | [Ipakruueckue | H3y4eHus  o0pazoBaTeibHbIe pecypebl
paborni padoTnI
1 Mexannveckoe ABrkeHHe. MarepuaipHas TOYKa 1
2 Cucrema orcuera. OTHOCHTEIIEHOCTH MEXAHHYECKOTO ] bubmotexa ITOK
JIBHIKEHHS https://m.edsoo.ruw/ff0ad474
3 PaBHOMEpHOE NIPSIMOIHHENHHOE IBHKEHHE 1 b Ok
https://m.edsoo.ru/ff0ad19a
4 Hepasromeproe npsmonuHeiinoe Jmwkenne. Cpendss 1 1
MI'HOBEHHAsi CKOPOCTb
5 [IpsimonuHeiinOe paBHOYCKOPEHHOE [IBHIKEHHE., 1 Bubmoreka I{OK
Yexoperue https://m.edsoo.ru/ff0ad8d4
6 CKopocTh NPSAMOIMHEHHOI0 PABHOYCKOPEHHOIO 1
nsroxenus. I'paduk ckopoctr -
Jlaboparopras pabota "Omnpe/ieieHne YCKOPEHUs Tena Bu6mioTera IIOK
7 IpH paBHU}:CKOpeHHOM JIBHJKEHHUH I10 HAKITOHHOH 1 1 Hiins:/lin.edseoru/fi0adbl8
IUIOCKOCTH
8 CBobopmoe nagenue Ten. Onerrs! [amunes 1
9 PaBnomepHoe aBMKEHHE 110 OKpYXKHOCTH. [lepuos u 1 butmmotexa IIOK
gacToTa obpamenus. JIuneiinas u yriiosas CKOpoCTH https://m.edsoo.ru/ff0aecl76
10 LlenTpocTpeMHTENIBHOE YCKOPEHHE 1 - _
11 Ileperiii 3axon HeioTona. Bexrop cuis I Ensg:ﬁfr;?;{c?si?r}:/fmae 612
i bu6imorexa I1OK
12 Bropoii 3akon Hetorona. PaBHojelicTByroimas cuia 1 T T —
13 Tpernii 3akon Hetotona. Cynepnosuims ca 1 Egﬁgf;f?:f:;sic.)rﬁﬁna&%
14 Pemenne 3ana4 Ha npuMeHeH#e 3aKkoH0B Hplorona 1 Et}:ms]:?f%?:diﬂgﬁf f0aeb6e
13 Cuna ynpyrocru. 3axon 'yka 1 Egg;?gilii?rﬁtmaecﬂ
16 Pemenne 3ana4 no reme «Cuna yrpyroctay 1
17 Jlaboparopnas pabora «Omnpeenenne )KeCTKOCTH 1 1 bubmotexa [[OK
IPYIKHHBD) https://m.edsoo.ru/ff0aee28
18 Cinia Tperms 1 brbimoreka [JOK

https://m.edsoo.ru/ff0af738




Bubmuoreka [[OK

19 Pemenue 3ama4 no reme «Cuiia TpeHUA» hitps://m.edsoo.ru/f0ak26
JlaboparopHas padora "Onpexnenenue koaphunuenTa Bubnmorexa [JOK
20 "
TPEHHS CKOJIBXKECHHS https://m.edsoo.ru/ff0af8be
71 Pemenue 3amayq mo reme "3axonsr Heiorona. Cuna bubmorexa [JOK
yrnpyroctd. Cuna Tperns" https://m.edsoo.ru/ff0afb8e
2 CHJia TSHKECTH ¥ 3aKOH BCEMHPHOTO TATOTCHHS. bubmoreka [JOK
Yckopenue cBOOOTHOTO AJIEHAs https://m.edsoo.ru/ff0af044
VYpok-koudepenius " J[BHKeHHe TEN BOKPYT
23 rpasuTanioHHOTO HeHTpa (ConHevnas cucTema).
["amaxTukn"
24 Pemenue 3axa4 mo teme "Cuiia TsSOKECTH W 3aK0H Butmoreka ITOK
BCEMHPHOI'0 TATOTEeHUs" https://m.edsoo.ru/ff0af5{8
25 ITepBas KocMHYecKast ckopocTh. HeBecoMocTs H bubmorexa [JOK
Heperpys3Ku https://m.edsoo.ru/ff0af33¢c
N R T BuSmora LOK
) PA ED https://m.edsoo.ru/ff0afe36
Bpamienusi. MomenT cuibl. LlenTp TsDkecTH
PaBHoBecue MarepuanbHON ToUKH. AGCOIIOTHO TBEPIOE
27 Telio. PaBHOBeCHE TBEPIOTO TENa C 3aKPEIUIEHHON OCBIO
BpameHus. MoMeHT cuibl. LleHTp TsokecTH
28 Pemenue 3aga4 mo teme "MomenTt cuibl. LleHTp Bubmmoreka [JOK
TSDKECTH" https://m.edsoo.ru/ff0b02b4
29 [ToxroroBka K KOHTpOJIBHOI paboTe no Teme Bubmmoreka [JOK
"Mexannueckoe JBikeHne. Bzaumoeiicteue Ten" https://m.edsoo.ru/ff0b0408
30 KourponeHas pabora o teme "Mexarudeckoe bubmmroreka [JOK
ABIKeHue. BzaumoseiicTue Ten" https://m.edsoo.r/ff0b06ec
31 HWmnynbe tena. UMnynse cuiibl. 3aKk0H cOXpaHEHHs bubnmorexa [JOK
AMITyIbCa. YIIPyroe ¥ Heynpyroe B3auMoIeiiCTBHE https:/m.edsoo.1w/ff0b07fa
32 Pemenue 3ana4 no teme "3akoH COXpaHEHUs! HMITyJIbca" bastuonei. [IOK
https://m.edsoo.ru/fl0b096¢c
33 Ypok-koapepernus "PeakTHBHOE IBHIKEHHUE B IPHPOIE
W TeXHHKE"
34 Mexanuyeckast paboTa H MOIIHOCTH BaGmaorexa [IOK
P o https://m.edsoo.ru/ff0b0a84
bubmuorexa [{OK
35 PaGoTa CHIIBI TSIKECTH, CHIIBI YIPYTOCTH W CHJIBI TPEHHS

https://m.edsoo.ru/ff0b0db8




Jlaboparopras pabora «Onpenenenne paboThl CHIIBI

Mexanugeckue KojiebaHus ¥ BOJHEL"

36 TPEHUS IIPH PABHOMEPHOM JIBHIKECHHH Tejla 110
TOPH30HTAITBHON ITIOBEPXHOCTHY
37 Cas3b suepruu u paborsl. IToTeHipaibHas SHeprus
38 Kunernueckas sueprus. Teopema o kuaeTHIECKOM bubmorexa IIOK
9HEPruu https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHs YHEPIUH B MEXaHHUKE
40 JlaBopatopnas pabora «M3yyenue 3aKoHa COXpaHeHHs bubmmorexa IIOK i
SHEpruu» https://m.edsoo.ru/ff0bl12fe
41 KonebarensHoe qBHKEHNE U €0 XapaAKTEPUCTHKH BxGaraorena HOK
https:/m.edsoo.ru/ff0b1858 |
49 3aryxatomue Konebanus. BemykeHHsle Konebanus. bubmuorexa I{OK
Peszonanc https://m.edsoo.ru/ff0b200
43 MaremaTHyecKHii ¥ IPY)KUHHBIH MasTHAKHA
44 VYpok-uccienoBanne «3aBHCHMOCTD IEPHOA KOeOaH it bubmotexa [JOK
OT JKECTKOCTH IPYXKHUHBI X MacCHI rpy3a» https://m.edsoo.ru/ff0b197a
45 IlpeBpaienne SHEprum Mpu MEXAaHAYECKHX KOJIEOAHMSIX
46 Jlaboparopnas pabora «Oupezenenne 9acToThl | bubmmorexa I[TOK
nepuoa KonebaHui NpyKHHHOTO MasTHHKA https://m.edsoo.ru/ff0blaec
7 | e e Bubiuros 0K
D https://m.edsoo.ru/ffObl 9?21_ |
48 Mexanuveckue BoaHbL. CBOMCTBA MEXaHHYECKHX BOJIH. bubnuoteka [IOK
IIpomoneHEIE M ONEpeyHbIe BOIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-konpepennus "MexaHuuecKue BOIHBI B TBEPIOM
| rene. CelicMuueckue BOIHE!"
50 3Byk. PacnpocTpanenne u oTpakeHue 3ByKa
51 Vpox-uccrnenosarne "Habmogenue 3aBUCHMOCTH
|| BBICOTBI 3ByKa OT 9aCTOTHI"
52 I"'poMKOCTD 3ByKa H BBICOTA TOHA. AKYCTHYCCKHIM
PE30HaHC
53 VYpok-konpepenuus "Y 1pTpa3Byk H HH(Pa3BYK B bubnuorexa [JOK ]
IPHPOJIE B TEXHHKE" https://m.edsoo.ru/ff0b23ca
54 [Toaroroska Kk KOHTpOIBHOH paboTe no TeMe "3aKoHbI bubmmorexa [JOK
coxpanenns. Mexanndeckue konedanusi 1 BOJIHB" https://m.edsoo.ru/ff0b25f0
55 Kontponbnas pabora 1o teme "3aK0HbI COXpPaHEHHS.




bubnunoreka [IOK

56 DNeKTPOMarHUTHOE MoJie. DIEKTPOMArHHTHEIC BOJIHEI et it st fultblabe
57 CaoiicTBa 3JIEKTPOMAarHHTHBIX BOJIH
58 | Hoomaonaime saekrponcarsanan moms 1 coronc B 10K
S https://m.edsoo.ru/ff0b2fe6
59 ;?Kﬁoiﬁgz;ag;esoﬁygizﬁoﬁgﬁﬁ HJIBHOTO Butuareia IOk
Tenedona” https://m.edsoo.ru/ff0b2c6e
60 Pernenne 3amag Ha ONpE/IEIEHHE JACTOTHI H JUTHHBL
9NEKTPOMArHUTHOH BOJTHBI
61 DnexTpoMarsuTHas npupoaa ceera. CKopocTh CBETa. bubiunorexa I{OK
BonHOBEIE CBOiiCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrouynuxn cera. [IpsmonuHeiiHOE pacnpocTpaneHue butmorexa [ITOK
ceera. 3armenus Conana u JIyHs! _ https://m.edsoo.ru/ff0b3658
63 3aKkoH oTpakeHHs cBeTa. 3epkana. Pemenue 3a1a4 Ha bubmmorexa IIOK
IIpHMEHEHHE 3aK0OHA OTPaXKEHHs CBeTa https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenne cBeta. 3aKOH MPEIOMIICHHS CBETA Enfmoresa LIOK.
https://m.edsoo.ru/ff0b3aea
N T B 10K
https://m.edsoo.ru/ff0b3cSc
CBETOBOAX
JIaboparopnas pabota "HccnenoBanue 3aBHCHMOCTH
66 | yrna npeloMIeHHs CBETOBOTO JIyda OT YIVIa IaJlCHHA Ha
rpanune "Bo3ayx-crexio’"
Vpok-koudepernus "Mcnoip3oBaHue OTHOIO
67 BHYTPEHHETO OTPa)KEHHS: CBETOBOJBI,
OIITHKOBOJIOKOHHAS CBSI3b"
68 JInnzer. OnTHYecKas CHiIa JJUH3BI ﬁﬁiﬁ?‘sion[fj FOb3f2c
= bubauorexa [JOK
69 [TocTpoenue n300paXkeHHii B THH3AX https:/m.e dscli). n/Ffobdd4a
70 Jlabopartopuas pabota "Onpenenenue GoKyCHOro butbmmoreka [IOK
PACCTOSHUS H ONTHYECKON CHJIBI coOMparomeit JIHH3HI" https://m.edsoo.ru/ff0b4206
71 Vpok-koudepenius "OnTuyecKkue TMH3IOBEIE TPUOOPHL" Eﬁﬁfﬁ?ﬂiﬁﬁ ff0c0aTe
72 I'ma3 xak onTHyeckas cucreMa. 3peHue BabigoTi Ik

httne/fm adenn m/fiNhAARA



Ypoxk-kondepenim "Jledexrst 3perns. Kak coxpanutb

73 -
3peHue
74 Pasnoxxenne Oenoro ceera B cnekrp. OnbiTel HetoToHa. bubmorexa [IOK
CrnoxeHne CeKTpaIbHBIX IBETOB. Jlucnepcus cBera https://m.edsoo.ru/ff0c0f4c
B | R GG Batmorera LIOK
" https://m.edsoo.ru/ff0cOe2a
Hab/IOIeHHH Yepe3 IBeTOBbIE (PUIBTPHI
76 Ypok-npaktukyMm "BoHOBEIE CBOMCTBA CBETA:
Jmcnepcud, HaTepdepeHas 1 audpakus'
77 | Ousrrel Pesepdopna u nuianeTapHas MOZEINs aTOMa Bu6miorexa [IOK
https://m.edsoo.r/ff0c12a8
78 Iloctynarsl Bopa. Moznens aroma Bopa |
79 Hcnyckanue u noriouieHne ceeta aromom. KBanTeL. i bubmorexa [JOK
JIuHe#YaTsie CHeKTPLI , https://m.edsoo.ru/ff0c144¢
80 Ypok-npaktukym "Habmonenue cnekTpoB ucmyckanus'” | Enbmmorexa IOK
https:/m.edsoo.ru/ff0c1550
81 PairoakTHBHOCTD ¥ €€ BHJIBI Bubmuorexa ITOK
https:/m.edsoo.nw/ff0c1672 |
butmorexa [JOK
82 Crtpoenue aromuoro siipa. HykinoHHas Mojieib P dsclja. ru/ff0c]8ac
83 Pannoaxtusasie npespanierus. M3orons hiGumisn 10K
https://m.edsoo.ru/ff0clal4
84 Pemenue 3ana4 no teme: "PaguoakTHBHEIE bubmmoreka IJOK
npespamieHas” https://m.edsoo.ru/ff0c1b4a
85 Ilepuon noaypacnaja
36 VYpok-kondepennus "PaquoakTHBHBIE U3IIyYeHUS B bubmioreka IIOK
[pPHpOAE, MEAHULIMHE, TEXHHKE" https://m.edsoo.ru/ff0c2126 |
87 SAnepHsle peakuu. 3aKOHBI COXPaHEHUS 3apsIIOBOTO U bubmmorexa [JOK
MaccoBOT'0 YHCE https://m.edsoo.ru/ff0c1c58
88 OHeprus CBA3M aTOMHBIX s7iep. CBs3b MacChl ¥ SHEPTrHH g e
https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3ana4 no reme "Snepusie peaxkiuu"
90 Peaxiun cuHTe3a M AeneHus suep. UCTOYHUKH 3HEprum bubnumorexa [JOK
ConHna o 3BE3]] https://m.edsoo.ru/ff0c1e88
91 VYpok-koHpepenius "Snepuas suepreruka. JleiicTeus

PaZMOaKTHBHBIX U3IYUYESHHI HA KUBBIE OPraHU3MBbI"




[ToxroroBka K KOHTPOJILHOH pabore 1mo reme

92 "DJIeKTPOMarHuTHOE ToJIe. DIIEKTPOMAarHUTHEIE BOTHbL 1 BCimenasa LIOK
" ' https://m.edsoo.ru/ff0c223e
KBaHTOBBIE ABICHUS
93 KonTponbenas pabota o teme "DIEKTPOMarHUTHOE IIOJIE. 1
OneKkTpoMarHuTHbIE BOHBL. KBaHTOBEIC sBICHHS"
94 [ToBropenue, 0606menue. JlabopaTopubie paboTh! MO | 1 butmorexa IIOK
i Kypcy "B3aumoneiicrBue Ten” https://m.edsoo.ru/ff0c245a
95 IToBTopenue, 0606menue. Pemenne pacyeTHbIX 1 1 bubmmorexa [JOK
KadecTBEHHBIX 3a1a4 1o TeMe "Tertosble mponecchr” https://m.edsoo.ru/ff0c2572
96 | xaioommermank saga o et "KIU sesnomi. | e
wn https:/m.edsoo.ru/ff0c2a22
OBHTATEIEH
97 [TosTOpeHue, 0000menune. Permenne pacueTHbIX U 1 bubmuorexa [JOK
KayecTBeHHEBIX 3aa4 no Teme "KIIJI smekTpoycTanoBoK” https://m.edsoo.rn/ff0c2b30
08 I[ToBTopenue, 0606menue. JlaboparopHbie paboThI 110 1 1 bubmorexa [JOK
Kypcy "CeeroBble sBiIcHUS" https://m.edsoo.ru/ff0c2¢52
99 I[losTopenwue, o6o6menue. Pabora ¢ TekcTamu 1o Teme 1 bubmoTtexa [IOK
"3aKOHBI COXpaHEHHs B MEXaHHKE" https://m.edsoo.ru/fflc2d6a
100 [Tosropenwue, obobmenue. Pabota ¢ TekcTaMu 110 TeMe 1 bu6Gmumoreka [JOK
"Kosebanus u BOJHBI" https://m.edsoo.ru/fflc2e82
101 [TosTOpenue, 0000menue. Pabota ¢ TekcTamu 1Mo TeMe 1 Bbubmotexa [JOK
"CBeToBbIe SBICHHS" https://m.edsoo.ru/ff0c3044
[NosTopenue, 0600menue. PaboTa ¢ TekcTamu 1Mo TeMe
102 |, s 1
KsanToBas u siepHas Qu3HKa
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




[IPOBEPSIEMBIE IIPEJIMETHBIE PE3VJIbTATBI OCBOEHMSI OCHOBHOU
OBPA30BATEJILHO IIPOI'PAMMEI OCHOBHOT'O OBIIIEI'O OBPA30OBAHUA

7 KJIACC

Kon
npoBepseMoro
| pe3yJbTara

IIpoBepsieMble IPeIMETHbIE Pe3yIbTAThI 0CBOCHHS 0CHOBHO 00pa3oBaTeILHOMH
IporpaMMel 0CHOBHOTO 00mmiero 0dpasoBanus

1.1

HMCIIONB30BaTh U3YUCHHBIC ITOHATHA

1.2

pasiMdaTh SBIEHHA [0 ONMCAHMIO MX XAapaKTepHBIX CBOWCTB H HAa OCHOBE OTBITOB,
NIEMOHCTPHPYIOIIMX JaHHOE (PH3MUECKOE SBICHHE |

1.3

pacIo3HABATh MPOAB/IEHNE H3YUCHHBIX (U3MUYECKHX ABJICHUH B OKPYKAIOIIEM MUPE, B TOM
uncite (u3MYECKUe SBICHUS B IIPHPOJE, TIPU STOM MEPEBOIUTH MPAKTHYECKYIO 3ajaty B
yueGHYI0, BBIIENSTh CYIIECTBEHHBIE CBOHCTBA (mpu3HaKy) GU3HIECKHX ABICHUH

1.4

ONWCHIBATH M3YUEHHBIE CBOMCTBA Tel M (DH3MUECKHE ABJICHHUS, HUCTIONMB3YA duznyeckue
BEJIMYMHEL, TIPH ONMCAHWM NPABHIBHO TPAKTOBATh (DU3MYECKHH CMBICI HCIOIB3YEeMBIX
BEJMYMH, WX O0O3HAYEHWS W eJHHMIbLI (U3UYECKUX BEIHYMH, HAXOIHUThH hopmyer,
CBS3BIBAIOIIME TAHHYIO DM3HYECKYIO BETMYHMHY C APYTHMH BENTHYIMHAMHU, CTPOHTS IPaduKy
M3yYEeHHBIX 3aBUCHMOCTEH (H3MUECKUX BE/IMIHH

1.5

XapaKTepH30BaTh CBOMCTBA Tell, H3HUECKUE SBICHHS U MPONECCH], HCTIOIb3Ys H3YICHHEIC
3aKOHBI, NPH 3TOM JaBaTh CJIOBECHYIO (OPMYyIHPOBKY 3aKOHA M 3aIHMCBIBATE €ro
MaTeMaTH9eCKOE BEIPAKEHHE

1.6

00BACHATH (PH3UUECKHUE SBICHHS, TIPONECCHl H CBOMCTBA TEJI, B TOM YHC/IE H B KOHTEKCTC
CHTYalH# TPaKTHKO-OPHEHTHPOBAHHOIO XapakTepa: BBLIBIATH MPHYHHHO-CICACTBCHHBIC
CBSI3H, CTPOMTH OOBACHeHHe W3 | — 2 JOTHYECKHX MIAroB ¢ ONOpod Ha 1 — 2 M3yueHHBIX
CROMCTBA (PH3UYECKUX SABICHMI, QU3MIECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH

17

pemarh pac4éTHbIE 3a/1a4d B 1 — 2 IeHCTBHSA, HCIIOJB3Ys 3aKOHBI U (hopMyJIBl, CBA3BIBAIOIINE
(hu3MUecKUe BENMIMHEL: HA OCHOBE aHAIM3a yC/IOBHA 3a/1aH1 3aMChIBATL KPATKOE YCIIOBHE,
OJCTABIATS (DM3MUECKHE BEIMYHHBI B (OPMyNbl M IPOBOAMTH Pacu€Thl, HAXOMHUTH
CIIpaBOYHbIE [@HHBIE, HEOOXOMMMBIE VI DEHICHMs 3anad, OUEHWBATh DEANTHCTHIHOCTD
MOTY4EHHOH (U3MIECKOH BETHINHBI

1.8

pacIo3HaBaTh POGIEMB, KOTOPBIE MOJKHO PEIIMTE MPH MOMOLIA (PU3HHECKHX METOJ0B, B
ONMCAHMH MCC/IE0BAHMS BEIIEIATE MPOBEPAEMOE IIPSAIONOKEHHE (THIIOTE3Y), pAa3HyaTh U
MHTEPIPETHPOBaTh MOJTYYEHHBIA pPe3y/IbTaT, HAXOMMTH OLIHOKH B XOJE OIBITA, Aenarh
BBIBOJIBI TT0 €T0 pe3yJibTaTaM

1.9

IIPOBOJIATH OMBITHI [0 HAGMIOASHHIO (PH3MUECKHUX SBICHHH WITH (PU3MICCKUX CBOWCTB TEII:
dbopMymHpOBaTh IPOBEpAEMBIE IIPEINOIOKEHH)S, COOUPAT YCTAHOBKY U3 IPEUIOKEHHOIO
060pYIOBaHMS, 3AMMCHIBATE XOJ1 ONBITa U (HOPMYIHPOBATE BEIBOIBI

1.10

BBITIOJIHATE NPSAMBIE M3MEPEHHUS C HCIIOJIBE30BAaHUEM aHANOTOBLIX H 1 (POBLIX OpHUOOPOB,
3amMCHIBATH TIOKAa3aHWs TPHOOPOB € YYETOM 3alaHHOM abCONFOTHOH MOIPeNIHOCTH
H3MEPEHHH

1.11

TIPOBOIMTh HCCIICAOBAHAE 3aBHCHMOCTH OIHOH (H3HYECKOH BEIMYHHBI OT Apyro# c |
MCTIONB30BAHHEM TIPSAMBIX HM3MEDEHHH, yd4acTBOBaTh B IUIAHMPOBAHWH y4eGHOro
FCCIIe0BaHMA, cOOHpaTh YCTAHOBKY M BBINOJIHATH MU3MEPEHHMS, CIelys NPENI0KEHHOMY
11any, UKCHPOBATH Pe3yJIbTATHI MOyHIEHHOH 3aBHCUMOCTA (U3MYCCKUX BEIHYHMH B BU/E
IpeUI0KEeHHBIX Ta0JUIl ¥ TPAUKOB, [eaTh BHIBO/BI 110 PE3yIbTaTaM HCCIE0BaHMs

1.12

IPOBOJMTE KOCBEHHBIE H3MEPEHHS bu3MYECKUX BEIUYHH, CICays IPeII0KEHHON
WHCTPYKIIMH: IIPU BBHINOJHEHUH H3MEPCHHN cobuparth 3KCIIEPHMEHTANBHYIO YCTAaHOBKY H
BBIUMCISTE 3HAYEHUE UCKOMOI BETUYHHBI

1.13

co6I0/IaTh TPaBU/Ia TEXHUKH O€30IIaCHOCTH Ny paboTe ¢ 1abopaTopHEM 000pyIOBAaHUEM

1.14

yKa3bIBaTh MPHHLMIEI JIEHCTBHA MPHOOPOB M TEXHHYECKAX YCTPOHCTB, XapakTepH30BaTh
TIPUHIMIE] ICHCTBHS M3YYECHHBIX NPHOOPOB M TEXHMYECKHX YCTPOHCTB € MOMOLIBIO HX
ONUCAHMs, WCIONB3YS 3HAHHA O CBOHCTBAX (H3MYECKMX SABIECHHH H HEOOXOIMMBIE
(hE3HUECKHE 3aKOHEI H 3aKOHOMEPHOCTH |




1.15

OPUBOIWTE TpPUMEPEl  (HAXOMUTh HMH(GOPMALMIO O IpUMepax) MPaKTHYECKOTO
HCIIONIb30BaHU (M3UYECKHX 3HAHWH B IIOBCEAHEBHON IKM3HH I8 oOOecIeveHus
GesomnacHocTH mpH o6pamenny ¢ IpUGOPaMH H TEXHHYECKHMH YCTPORCTBAMH, COXPAHEHHS
300POBBS H CODMIIOICHNA HOPM IKOJIOTHIECKOT0 TIOBEICHHS B OKPYKAOIIEi cpeie

1.16

OCYIIECTBIATE OTOOP HCTOYHMKOB HH(POPMAIMH B CEeTH MHTEpHET B COOTBETCTBHH C
3a[JaHHBIM IOMCKOBBIM 3AIIPOCOM, Ha OCHOBE HMEIONIMXCA 3HAHHH M IMyTéM CpaBHEHHS
PasIMYHBIX HCTOYHHKOB BBIAENATH HH(OPMALHIO, KOTOpas SBISIETCS IPOTHBOPEUMBOMN HITH
MOJKET OLITh HEOCTOBEPHOM

117

HCIIONB30BaTh IPH BBUIONHCHWH Y4YeOHBIX 3alaHHil HAYYHONOMYISPHYIO IJATEPATYPY
(pu3HYECKOro COZepKaHus, CIPABOYHBIE MATEPHATLL, PECYPCh ceTH MHTepHeT, BiajeTh
npuEMaMi KOHCIICKTHPOBaHHUSA TEKCTa, MpeoOpa3oBaHus HHGOPMAIHH B3 OIHON 3HAKOBOM
CHCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHBIE KpaTKHE NHCHMEHHbBIE H YCTHBIE COOOIIEHHS HA OCHOBE 2 — 3
MCTOYHHKOB MH(OpMalmK (H3NYECKOTO CONEepXaHHsA, B TOM uMClIe MyGIHMYHO [eNaTh
KpaTkK#e COOOMICHHs O pe3y/bTaTaX MPOEKTOB WM Y4eOHBIX HCCIEOBAHHE, IPH ITOM
IPaMOTHO HCIO/IB30BAaTh U3YYCHHBIH IIOHATHAHEIA anmnapaT Kypca (QU3HKH, COPOBOKAATH
BEICTYIIJICHHE IIPE3CHTAIEH

115

IIPH BBITIOJIHEHHH Y4€OHBIX IPOEKTOB M MCCIIE/IOBAHHI pacipe/elsTh 0643aHHOCTH B IPYIIIe
B COOTBETCTBUH C IIOCTABJICHHBIMH 3aj1a4aMH, CICAMTH 3a BBIIOIHEHHEM IIIaHa NeHCTRHIA,
a[IeKBaTHO OLEHMBATL COOCTBEHHBIH BKJIa] B JIESTEIBHOCTH TIPYIIIBI, BEICTPAMBATh
KOMMYHHKATHBHOE B3aUMOEHCTBHE, yIHATHIBAs MHCHHE OKPYIKAFOIIHAX

8 KJIACC

Kon
NpOBEPSIEMOTO
pe3yjabTaTa

IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 06pa3oBaTe/IbHOI
NpoOrpaMMel 0CHOBHOT0 06mero o6pazosanus

1.1

HCIIONE30BATE IOHATHS

12

pasanyaTh SBIEHHS [0 OIMCAHWIO HX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIeMOHCTPUPYIOIIHX JTAaHHOE (DH3HUECKOE SBIICHHE

1.3

Pacrno3HaBaTh POSBICHAE H3YYEHHBIX (PU3HUECKUX SBICHHH B OKPYKAIONMIEM MHPE, B TOM
qHClIe (PU3HYECKHE SABJICHUS B OPHUPONE, IPH STOM HEPEBOAUTH NPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBUIEJIATH CYIIECTBEHHEIE CBOMCTBA (MpU3HaKH) GH3HUECKAX SBICHAI

1.4

ONHCHIBATE M3YYEHHbIE CBOMCTBA TeX W (PM3MYECKME SBICHHS, HCIONB3YS (GH3MIECKHE
BEJIMYMHEL, TIPH ONHCAHHH IPABHJIBHO TPAaKTOBATH (PH3MYECKHH CMBICT HCIOIB3YEMBIX
BENMYMH, OCO3HAYEHMS W ENWHMIBI (H3MYECKHX BENHYMH, HAXOMHTH (DOPMYIIEL
CBA3BIBAIOIINE JAHHYIO (PH3HYECKYIO BEIMYHHY C IPYTHMH BEIMYHHAMH, CTPOHTE rpadHKu
H3YYEHHBIX 3aBHCHMOCTEH (DH3HYECKUX BEJIHIHH

1.5

XapaKTepH30BaTh CBOUCTBA TeJl, (PU3MUECKHE SIBJICHHS M IPOLECCH], HCIIOME3Ys H3YHCHHBIC
3aKOHBI, IpPHA 3TOM [aBaTh CJIOBECHYHO (OPMYNIHMPOBKY 3aKOHa M 3allMCBIBATH €ro
MaTEMaTHIECCKOE BhIPAKECHHE |

1.6

OOBACHATE PU3NUECKHE IIPOLECCH M CBOWCTBA TEN, B TOM YHCIIE W B KOHTEKCTE CHTyalui
NPaKTHKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIBIATH NPHYWHHO-CIIEACTBEHHBIE CBS3H,
CTPOHUTE OOBSCHEHHE U3 1 — 2 JIOrHYeCKHX IIAroB ¢ IOMONIBIO 1 — 2 H3y4eHHBIX CBOHCTBA
(HU3MUECKUX SBICHUMN, HU3AYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

1.7

peImaTh pacyETHEIC 3a/1a494 B 2 — 3 NeHCTBHS, HCIIONB3Ys 3aKOHEL H (POPMYJIBL, CBI3BIBAIOLINE
(pu3HYecKHe BETHIMHBL: Ha OCHOBE aHAJIH3a YCIIOBHS 3319 3alHCKIBATh KPATKOE YCIIOBHE,
BBIABJIATE HEJOCTATOK JI@HHBIX [UIS PEIICHUS 3a]aud, BHIOMpATh 3aKOHEI H (OPMYIIHI,
HeoGX0UMBIe /U1 €€ PEIICHHS, IIPOBOUT PacuEThl H CPABHHEBATH ITONyUCHHOE 3HAYEHAE
¢usmuecKol BeTMIHHEI C H3BECTHEIMH JAHHBIMH

1.8

pacrio3HaBarh MpobiIeMbl, KOTOPbIE MOYHO PENIATH IPH ITOMOLIH (Gu3HYECKHX METOMOB,
UCIIOJIBE3Ys ONMCAHWEe HUCCIIEI0BAHUS, BEIJEIISATE IPOBEPIEMOE TIPEANOIOKEHHE, OLCHHBAT
NPaBHIBHOCTE TOPAIKA MPOBEICHHU HCCIICAOBAHHUS, [EJIaTh BEIBOIEI




1.9

IIPOBOIHTE OTBITEI IO HAOTIONEHUIO (hu3MHecKuX SBICHUH MM QU3AICCKUX CBOMCTB Te:
(hopMyJIMpPOBATH NPOBEPSIEMBIC MPEATIOIOKEHU, cobupaTh YCTAHOBKY M3 IPELJIOKEHHOTO
o60pyIOBaHKs, ONKCHIBATE X0/ OIbITA 1 (opMyTHPOBATh BEIBOJBL

1.10

BBIIOJHSTE TPAMBIE M3MEPEHHSA C HCIIOJIB30BAHUEM aHAJTOTOBRIX mpuOOpOB W JAATYUKOB
(u3MUecCKHK BENMYMH, CPaBHMBATh Pe3yJIbTATHI p3MepeHuii C Y4ETOM 3a/laHHOH
a6CoJIIOTHOM NOTPEITHOCTH

1.11

MPOBOMUTE HCCIIEIOBAHME 3aBHCHMOCTH oHON (H3HUECKOM BEJMUYMHBI OT JAPYrod c
HCIIO/IB30BAHHEM TIPSIMBIX U3MEPEHHH: IaHHPOBATh HCCICA0BAHHUC, co0upars yCTaHOBKY H
BBRINONHAT HM3MEPEHHs, Clellyd MPeUIOKEHHOMY IUIaHYy, (dukcupoBaTh pPE3YIBTATHI
MOJyueHHO# 3aBHCHMOCTH B BHjE TabIHIl M rpaduKoB, JeiaTh BBIBOJBI 110 pe3yiIbTaTaM
UCCIeI0BAHMs

1.12

[IPOBOIMTH KOCBCHHBIE HM3MEPEHHs (HM3MUCCKHX BEIMUMH: IIAHUPOBATH U3MepeHus,
cobupaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys IIPEUIOKEHHON HHCTPYKIHH, H
BBIYHMCIIATH 3HAYCHHE BEIMIHHEL

1.13

cobmoaTh IpaBuia TEXHUKH 0€30[MacHOCTH IPH pabote ¢ nabopaTopHBM 000pyAOBAHHEM

1.14

XapaKTepH30BaTh MPUHIKIIEI JeHCTBHS H3YICHHBIX IPHOOPOB 1 TEXHUYECKHX yCTPOHKCTB €
OMOpOH Ha WX ONHCAHWS, MCIONB3ysl 3HAHMA O CBOMCTBAX dusHyeckux SABICHUH H
HeoOXouMBble (H3HYSCKHE 3aKOHOMEPHOCTH |

1.15

pacrnosHaBaTh MPOCTEIE TEXHHIECKHE yCTpOIiCTBA U H3MEPUTEIbHBIE TPUOOPEI 110 CXeMaM H
CXEMATHYHBEIM PHCYHKaM, COCTABJIATE CXEMBI JJIEKTPHICCKHX 1erneH ¢ mocjieoBaTeIbHEIM U
napauieNbHBIM COEJIMHECHAEM SJIEMEHTOB, pasintasi YC/IOBHBIC 0603HaueHUs 3IEMEHTOR
JNEKTPHYECKHX LIETeH

1.16

IPHBOJMTH TpUMepsl  (Haxomuth HHpOpMAUHIO O npuMepax) MpaKTHYecKoro
WCTIONB30BAHNS  (M3MUECKHX 3HAHWH B [OBCC[HEBHOH JKM3HM JULA obecnedeHus
Ge30macHOCTH NP 0OpalieHuy ¢ npubopaMy B TeXHHIECKUMH yCTpOiicTBaMH, COXPaHCHHA
3JI0pOBbS U COOIIIOIEHHA HOPM 3KOIOTHIECKOr0 IOBEACHNSA B OKpYJKarollen cpefie

1.17

OCYIIECTB/IATH HOHCK HH(pOpManuy (U3HIECKOro COACPKAHUs B CETH HuaTepHeT, Ha OCHOBE
HMEIOIUXCA 3HAHWH W IIyTéM CpaBHEHMS JOIOJHHUTCIBHBIX HCTOYHHKOB BBIACIATE
HH(DOPMAIHIO, KOTOpast SBISETCS IPOTHBOPEYHBOMN HIIH MOXKET OBITh HEIOCTOBEPHOH

1.18

WCIIOJIB30BATh TIPH BBHINOJHEHHHM Y4YeOHBIX 3a[aHuil HayqHO-IIOMYIAPHYIO JHTCPATypy
(bU3MYECKOr0 COJIEPIKAHMS, CIIPABOYHBIE MATEPHaibl, PECYPCH! CeTH MIHTEpHET; BIaicTh
nipuéMaMi KOHCIIEKTHPOBAHMS TeKCTa, npeobpasoBanus HHbOpMAIK U3 OJTHOW 3HAKOBOH
CHCTEMBI B IPYTYIO

1.19

cO3/aBaTh COOCTBGHHBIE TMCHMEHHBIE H KpaTKHe YCTHBIE COOOICHHA, 0bo0mast
MH(GOPMAIMIO W3 HECKOJBKHX HCTOYHHKOB (H3HYECKOrO COACpKAHHA, B TOM HHCIE
yOHYHO TMPENCTABIATH PE3yNbTaThl IIPOSKTHOH HIH MCCIIEI0BATENILCKOM AeATEIbHOCTH,
OpH 3TOM TI'PaMOTHO MCIOIB30BaTh M3y9YeHHBIA TOHATUHHBEIA amnmnapar Kypca buzuky,
CONIPOBOX/ATH BHICTYIICHUE MPE3CHTALHCH

1.20

[pY BBIIOJHEHWM YYeOHBIX IPOEKTOB M HCCeIOBAHMA (H3MHECKMX IPOLECCOB
pacrpeeniTh 0GA3aHHOCTH B IPYTINE B COOTBETCTBHH C MOCTABICHHBIMHU 3a/1a9aMH, CIICIHTE
33 BHIOJHEHMEM IUIaHa JEHCTBHM M KOPPEKTHPOBAaTh €ro, aAeKBaTHO OLCHHUBATH
COOCTBEHHBIM BKNIAN B JEATENBHOCTh TPYNIbL, BHICTpaMBaTh KOMMYHHKaTHBHOC
B3aMMOIEHCTBHE, TPOSBIAL TOTOBHOCTD PaspennaTh KOHIHKTEI

9 KJIACC

| Kon

IpoBepsieMoro
pe3yJibTaTa

IIposepsieMble MPeIMETHBIE Pe3y.IbTATHI 0CBOCHUS 0CHOBHO 06pasoBaTelLHOH
NporpaMMbi OCHOBHOT0 00mero oopasoBaHust

1.1

HCIIOJB30BATh H3YUCHHEIC ITOHATHA

1.2

pasjMuaTh SBIEHHS 1O ONMCAHMIO HX XApaKTEpPHBIX CBOHCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHPYIOIIMX JaHHOEe HH3MIECKOe ABJICHHE




1.3

PacTo3HaBaTh MPOABICHAE H3YYCHHBIX DHU3MIECKUX ABJICHUI B OKPYKAIOIIEM MHPE, B TOM
gHcie (H3MYECKUe SBNCHUA B IPUPOZE, TIPH TOM IEPEBOJUTH NPaKTUYECKYIO 3a0auy B
y4eOHYI0, BEIENATD CYIIECTBeHHBIC CBOMHCTBA (TIpH3HaK) (u3nYecKuX sBICHMH

1.4

OIHCEIBATL M3YHCHHBIC CBOHCTBA Tel H (H3MYECKHE SBICHHS, HCIONMB3Ys (H3MYECKHe
BC/IMMHHEL, [PH OMHMCAHWH IPABHJILHO TPAKTOBATh (H3MUCCKHMH CMBICT HCIIONB3YeMBIX
BEIUYHH, O0O3HAYECHHS U €IHHHIGI (H3MYECKUX BEIHYMH, HAXOIHTH (GopMyEL,
CBASBIBAIOLINE NAHHYIO (PU3HYECKYIO BEIHYHHY C APYTHMH BeIHIWHAMH, CTPOHTH IpadHKH
M3YYCHHBIX 3aBUCHMOCTEH (DH3MYECKHX BeTHIUH

1.9

XapakTepH30BATH CBOHCTBA TeJ, PH3HYECKHe SBNCHHUS U IPOLECCH, HCIIONB3YS U3ydCHHbIE
34KOHEI, IIDH 5TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOH4 M 3alMCHIBATE €ro
MaTeMaTHYeCKOe BEIPaXKEHHE

1.6

OOBACHATE (PH3MYECKHE MPOIECCH H CBOWCTBA TEJ, B TOM YUHCIE W B KOHTCKCTE CHTYaIui
PAKTHKO-OPHEHTHPOBAHHOIO XapaKTepa: BBIBIATh [PHUAHHO-CIIEICTBEHHEIE CBSI3H,
CTPOUTE 0OBACHEHHE U3 2 — 3 JIOTHYECKHUX IIATOB C NOMOIIBIO 2 — 3 U3y4eHHBIX CBOMCTBA
(usmdeckux sBieHuH, DU3MIECKHK 3aK0HA HIH 3aKOHOMEPHOCTH .

1.7

PeIIaTh pacuCTHBIC 3a1a9M (OMMPAIOIIMECS HA CHCTEMY U3 2 — 3 ypaBHeHHI), HCIIONB3Ys
3aKOHBI M (DOPMYJIBI, CBA3LIBAIONINE (DU3UUECKHUE BEIMIMHbI: HA OCHOBE AHATH3A YCIIOBUS
3ajladH 3alICRIBATE KPATKOE YCIIOBHE, BBLABIIATH HEAOCTAIOMIAE WK H3OBITOYHbIE JAHHEIE,
BBIOMpPATh 3aKOHBI W (OPMyJIBL, HEOOXOIUMBIE JULS PeIICHHs, HTPOBOAWUTE PAcYeThl M
OLICHMBATH PEATTHCTHYHOCTE IIOJIyYE€HHOTO 3HaYeH s DH3HIECKON BETHIHHBI

1.8

PaCro3HaBaTh MPOONEMBI, KOTOPBIE MOXHO PEIINT IPH TIOMOIM (BH3HHEecKHX METO/IOB,
HCNIOMB3ys ONHCAHWE HCCIIC/IOBAHMS, BBIIEIATh NPOBEPIEMOE MPE/IIONOKEHHE, ONCHHBATH
TPABHIIGHOCTD TOPANKA NPOBEJCHHA HCCICJOBAHMS, JIENaTh BBIBOJbIL, MHTEPHPETHPOBATE
Pe3yNbTaThl HAOIFOJCHHH W OIILITOB

1.9

IPOBOZUTD OMBITE 10 HAGMOACHNIO (QU3HUCCKUX SBNEHUH HITH (DH3UYECKEX CBOMCTB Tel:
CaMOCTOATENLHO COOMPATH YCTAHOBKY M3 H3GBITOYHOr0 HaGopa 000py1OBaHHAsA, OITHCHIBATE
XOJ1 OIBITA M €r0 Pe3yIbTaThl, (POPMYJIHPOBATEH BEIBOIEI

1.10

IPOBOAHTE PH HEOOXOAMMOCTH CEPHIO IPSMBIX H3MEpPEeHHii, Ompeeriss Cpe/lHee 3HaYECHHE
H3MEpseMOH BemmunHbl ((oKycHOe paccTosHHE cobmparomeit JIMH3EI), 00OCHOBEIBATH
BBIOOD cr1ocoba H3MepeHus (H3MEePHTETLHOTO nprbopa)

1.11

TPOBOATD HCCIICZIOBAHHE 3aBUCHMOCTEH (PH3HYECKUX BENMYMH ¢ HCIIOIb30BAHAEM TPSIMBIX
M3MEPEHHH: IUIAHAPOBATH HCC/IEAOBAHME, CAMOCTOSTENBHO COOMpaTe  yCTaHOBKY,
(hHKCHPOBATH Pe3y/IBTATEI IOTYYEHHON 3aBHCHMOCTH (hH3AYECKUX BEJIHYHH B BHIE Ta0 MK
rpa)uKoB, Ie1aTh BEIBOABL [0 PE3YIBTATAM HCC/IE OBAHMS

1.12

MPOBO/ATE  KOCBCHHBIC H3MEDEHHS (H3MYCCKAX BENMYHH: ILIAHUPOBATh H3MEPEHH,
coOHpaTh  OKCHEPHMEHTANLHYIO YCTAHOBKY W  BBIIOJHSTH U3MEPEHHA, Cleays
IPEIVIOKEHHON HHCTPYKIMM, BEMHCISTh 3HAYCHHE BEIHYHHEI W aHAITM3HPOBATh
IOTyICHHBIE PE3YIBTATEI C YIETOM 3a/IaHHOMN MOIPEMIHOCTH H3MEPEHHH

1.13

COOJIIO/IATH IPaBHIIA TEXHUKH 6€30MacHOCTH npu pabote ¢ mabopaTopHbM 060pYIOBAHEEM

1.14

pasiiidaTh OCHOBHBIC IPU3HAKA M3YYEHHBIX (H3UYECKMX MOJIENeH: MaTepHalbHas TOYKa,
abComOTHO TBEPIOE TENO, TOUSYHBIH HCTOYHHK CBETa, JIyY, TOHKad JIMH3a, IUTAHETApHAs
MOJIEJTb aTOMa, HyK/IOHHAS MOJIC/Ib aTOMHOTO Apa

1.15

XapaKTEpH30BaTh NPUHIUIE! NEHCTBHS M3yYEHHEIX IPHOOPOB H TEXHHIECKHX YCTPOHCTB ¢
OMOpOH Ha HX ONHCAHMA, HCIONB3ys 3HAHHS O CBOMCTBAX (Gu3udgeckux sBiueHHH u
HeoOXomMMBble (PU3MIECKHE 3aKOHOMEPHOCTH

1.16

HCIIONB30BAaTh CXEMBI H CXEMAaTHYHBIE DHCYHKHA H3YYEHHBIX TEXHHUECKHX YCTPOMCTB,
H3MEPHUTEIbHBIX [PHOOPOB M TEXHOJIOIHYECKHX MHPOIECCOB TpH perteHun ydeGHO-
HPaKTHYCCKAX 3a71ad, ONTHYECKHE CXeMBI Ul MOCTPOeHHS H300paKeHHH B IUIOCKOM
3epkajie u cobHparonieit Tun3e

1.17

UPUBOAMTE  NPUMEPhl  (HAaXOIMTh HMHQOPMAIMIO O MpUMepax) [PAKTHYECKOro
HCNONE30BaHUA  (H3MYECKUX 3HAHMH B TNOBCEAHEBHOW JKHM3HH JUIL OGECICYEHMS
GesonmacHocTH IpH 0OpaleHUH ¢ TPHOOPAMH H TeXHHYUCCKHMI YCTPOHCTBaAMH, COXpaHEHHS
300POBEA U COOIIONEHUS HOPM SKOJIOTHYECKOTO [OBE/ICHHS B OKPYIKaromett cpene N




1.18

OCYIIECTBIAT TOMCK HHpOpMaluy (U3MUecKOro CoaepkaHus B CETH WuTepHeT,
CAMOCTOSTETBHO (POPMYJIHpPYsi TIOMCKOBEIH 3ampoc, HaxXOAMTh IyTH OMNpeesIeHHUs
JOCTOBEpHOCTH  TIOJNydeHHO#l ~HHQOpMali# Ha - OCHOBC UMEIOIMXCS 3HAHHH ¥
ZIOTIOTHUTEIHHEIX MCTOYHUKOB

1.19

HCIIONb30BATh [IPH BHIIOMHEHHH Y4eOHBIX jaNaHiil HAYYHO-TIONMYJSPHYIO IHTEPATypy
QH3MYECKOTO CONEPXAHMA, CIPABOYHEIC MATCPHATEL, pecypenl cetd MHTEpHET; BIAaieTb
npuéMaME KOHCIIEKTHPOBAHHA TEKCTa, mpeobpasoBanua HHQOPMALHMK U3 OJIHOM 3HAKOBOH
CHCTEMBI B IPYTYIO

1.20

co3zaBarh cOOCTBEHHBIE MMCEMEHHBIE H YCTHBIC cooBIIeHAs Ha OCHOBE MH(OpMAIHU M3
HECKOIbKMX MCTOUHHKOB (PH3HUECKOTO COAEPIKaHNUA, MyOIMYHO NIPEACTABIATE PE3YIbTATEL
MIPOEKTHON WJIH HCCIIeI0BATECKOR JeATENbHOCTH, TIPH 3TOM IPaMOTHO HCIOIB30Bath
M3yueHHBIA TOHSTHHHBI anmapar H3yIacMoro paszmena GH3AKA M CONPOBONKIATH
BHICTYIUICHHE IPe3eHTAIUEH ¢ yIETOM ocoBGeHHOCTEH ayIMTOPHH CBEPCTHHKOB

1.21

[v3

Ipd BHIIONHEHHH YUeOHBIX MPOSKTOB M  HCCICA0BAHMH (u3MYecKHX IPOLECCOB
pacIIpPe/IETh 00sA3aHHOCTH B TPYTINE B COOTBETCTBHMN C IOCTABJIEHHLIMH 3a1a4aMH, CIIe/IUTh
3a BEOIOJHEHWEM IUIAHA MEHCTBHEH M KOPPEKTHPOBATH €ro, aJCKBaTHO OlICHHBaTb
cOBCTBEHHBIH BKJIAJ B JEATCIbHOCTH TPYIIBI, BBICTPaUBaTh KOMMYHHKaTHBHOE
B3aMMOJIEHCTBYE, IIPOSIBIISLA TOTOBHOCTE pa3perarh KOH()TUKTEI




I[NPOBEPSIEMBIE 3JIEMEHTBI COJIEPKAHUS

7 KJIACC
Kon Kon j
i | e IIpoBepsieMbIe 3/IEMEHTBI CO/IEPKAHMS
@U3UKA 1 EE POJIb B ITO3HAHWHK OKPYIKAIOIIET'O MUPA
11 @uzdka — Hayka O mpupope. SIBiaeHus IpUpOAbl. DH3HYECKHE SBIICHUS:
MEXAHWICCKHE, TEIUIOBBIE, SICKTPHYCCKUE, MATHUTHEIE, CBETOBBIE, 3BYKOBEIE
19 Du3nYeCKHe BETMYHHEL l3mepenme ¢u3mueckuX BemuumH. (OHIHYECKHE
) npubopsl. [TorpemaocTs n3Mepennit. MexnyHapogHas cucTeMa EIMHUIT
EcrecTBenHOHAyUHEIl METOJ| MO3HAHNMA: HAOIIONEHNE, TOCTAHOBKA HAY9IHOTO
1.3 BOTIPOCA,  BRIABHKCHHE THIIOTE3, OJKCHEPAMEHT IO NPOBEPKE THIOTES,
1 00BsACHEeHHe HAGIIOIAEMOr0 SIBICHUS
1.4 Onncanne Gpu3HYECKHX ABICHAN C HOMOLILEO MOJIETEH
[IpakTrueckue paGoThL:
###Par###l3Mepenre pacCcTOTHMIA.
15 ###Pari##lIaMeperne 06bEMa KUIKOCTH H TBEPIOrO TeNa.
' #HH#Par###Onpenenenie pasMepoB MaIbIX Tell.
i Par#itHlaMepenne TeMIepaTyphl IPA TOMOIIH JKHITKOCTHOTO TEPMOMeETpa
H JIaTYHKa TeMIIEPaTyphI
ITEPBOHAYAJIbHBIE CBEJIEHU S O CTPOEHWUU BEI[ECTBA
21 #iPar###CTpoeHue BelNecTBa: aTOMBI M MONEKYIBI, X pasMepsl. OMBITEL,
A0Ka3bIBAIOIINE JUCKPETHOE CTPOSHKE BEIECTBA
29 #itHPariH [[puokenue wacTu Bemectsa. CBA3b CKOPOCTH JIBUKEHHS YaCTHUIL C
) TeéMIepaTypoit. bpoynoBckoe nBukenune, muddysus
23 BszaumorielicTBHe YACTHI[ BemecTBa: IPHTKECHHE H OTTAITKHBAHHE
###Parfi##ArperaTHble COCTOSHHS BEIECTBA: CTPOEHHUE Ta30B, KUIKOCTEH H
P 2.4 TBEP/IBIX (KPHCTALTHIECKHX) Tell. B3anMOCBA3E MEXXIy CBOHCTBAME BEIECTB
B Pa3HBIX arperaTHblX COCTOAHHAX H MX aTOMHO-MONEKY/ISPHEIM CTPOCHHEM
2.5 OcobeHHOCTH arperaTHbIX COCTOAHUN BOBI
IIpakTHdeckue pabOTEI:
#HPar###Onenka uameTpa aToMa METOIOM PAOB (C HCIOIB30BAHUEM
26 doTorpadumii).
' #H#HP ar###OTBITEl 10 HAGITIOIEHHIO TEIUIOBOTO pacIIupeHus ra3oB.
HHPar###0NBITEL. 10  OGHAPYKEHWMIO JeHCTBHA  CHIT MOJIEKYJISIPHOTO
| _ NPUTSDKEHHUS
JIBOKEHUE U B3AUMOJIEMCTBUE TEJI
3.1 Mexanudeckoe nBikenne. PasHomepHOe 1 HEPaBHOMEPHOE JBUKEHHE
39 ##Part##Cropocts. CpefHsisi CKOpOCTE IpH HEPABHOMEPHOM JIBHIKEHUH.
' Pacyér nyTH 1 BpeMeHH IBIOKEHHS
33 sBnenne wHepnwH. 3akoH HMHEpHMH. B3amMopeiicTBHe Ten Kak NIpHYHHA
X H3MCHCHHUS CKOPOCTH ABHKEeHHA Tel. Macca Kak Mepa HHEpTHOCTH TeJia
34 #iHParf## 1 InoTHOCTS BermecTna. CBs3b INIOTHOCTH ¢ KOJHYECTBOM MOJIEKY]I B
3 eIMHHIIE 00bEMA BEIIeCTBA
35 Cruia Kak XapaKkTepHCTHKA B3aHMOICHCTBHS TeT
3.6 Cuna ynpyroctu u 3akon ['yka. F3MepeHHe CHITEI ¢ TOMOIIIBIO JHHAMOMETpa
37 ##HPar###SIBnenne TIroTenus u cmma Tskectd. CHIA TSOKECTH Ha IpYTHX
. mianerax. Bec Tena. HesecomocTs
33 Cuna tpenus. TpeHue CKONbXKEHHS M TPeHHE IMOKOA. Tpenne B npupone u
TeXHHKE
3.9 #HHPar###Cnoxerne  cui, HAlpaBleHHEIX MO0  OJHOW  [pAMOIL.
' PaBHozeifcTByIOmMAs cum




3.10

| TIpakTideckue paboTHL:

Onpeenenne CKOPOCTH PABHOMEDHOTO JIBHOKCHU (mmapuka B JKHIKOCTH,
MOJIENIH JIEKTPHYECKOTO aBTOMOOMIII H TaK nanee). Ompejienenne cpeaHeii
CKOPOCTH CKOJIBXeHMs Opycka WM MIapuka Mo HAKJIOHHOR TIJIOCKOCTH.
Onpepenenne MIOTHOCTH TBEPAOrO Teja. OmnbITh, AEMOHCTPHPYIOIIHE
3aBHCHMOCTE PacTAKEHUA (nedpopMarium) IPYKHHBL OT MPUIIOKEHHOH CHIIBI.
ONBITH, AEMOHCTPHPYIOIIHE 3aBHCHMOCTb CHJIBI TPEHHS CKOMBKCHUS OT Beca
Tena ¥ XapakTepa COIPUKACAIOIIHXCSI IOBEPXHOCTEH

3.11

@yzuueckne SBIEHWS. B TNPHPOAE: NPHMEPbl JBIKEHMS C pasiIHuHbIMHA
CKOPOCTAMH B JKHBOH U HEXHBOH IIPUPO/IE, ACHCTBAE CHIIBI TPCHUA B TIPUPOJIE
TEXHUKE

3.12

Texuuueckue yCTPOHCTBA: JMHAMOMET, MOAMHITHHKH

TIABJIEHVE TBEP/IBIX TEJL, XMIKOCTEH 1 'A30B

4.1

Jlagnenne TBEPAOro Tena. Crocobs! yMEHBIICHNS 1 YBEIUICHIA 1aBICHHIA

4.2

JlaBnenne ra3a. 3aBACAMOCTb 1aBJICHUS ra3a OT 00BéMma, TeMIepaTyphl

4.3

Ilepenaya naBneHHs TBEPABIMU TENIAMH, JKHUIKOCTMH MW Tra3aMH. 3aKOH
Tlackans. [THeBMaTHUSCKUE MAIIHHEI

4.4

3aBHCHMOCTD JABIEHHS KUAKOCTH OT riyGuHEL ['HapocTaTnyeckuit napasgoxce.
Coobmaromuecs cocyapl. I HapaBInyecKue MEXaHH3MbI

4.5

At™ocdiepa 3emiH H arMoc(epHOE JaBIeHHE. [IpHumHBl CYIECTBOBAHUS
BO3IymHON  obomouky  3eMmid. Omeir  Toppuuennd.  3aBHCHMOCTB
arMoc(epHOro AaBJICHHU OT BBICOTHI HAJl YPOBHEM MODPH

4.6

Usmepenue armocdepHOro
aTMoc(epHOro JIaBIeHU

naBnenus. Ilpubopbl Ui M3MEPEHMA

4.7

JlelicTBHE XHIKOCTH H rasa Ha IOTPYKEHHOE B HHUX TEJIO. BrITankuBaomas
(apxume/ioBa) cHia. 3aKOH ApXUME/a

4.8

[Inasanue Ten. BozayxonnaBaHue

4.9

IpakTHyecKue paboThL:

UccrnenopaHue 3aBUCUMOCTH Beca Tejla B BOAC OT 00BEMa TOrPYKEHHOH B
KHUIKOCTH "acTH Tena. OnpezieneHune BRITAJKHBAIOMIEH CHIIBL, IEHCTBYIOMEH HA
Tes10, TIOTPYKEHHOE B XKUIKOCTh. [[poBepKa HE3aBHCHMOCTH BBITAIKUBAIONIEH
CHIIBI, JeHMCTByIolle Ha TEIO B OKUAKOCTH, OT MacChl Teia. OneITel,
JIEMOHCTPHPYIOIIHE 3aBHCHMOCTD BBITAJIKUBAIONIEH CHJIBI, NEHCTBYIOMEH Ha
TeNo B JKHUIKOCTH, OT 00BEMA MOTPYKEHHOW B XKHAKOCTE HacTH Tela U OT
[IOTHOCTH KuAKOCTH. KOHCTpyHpOBaHHE apeoMeTpa MM KOHCTPYMPOBaHHE
JIOJIKH H OIIpe/ieieHHe €€ rpy30I0abEMHOCTH

4.10

dusHUecKre TBIEHHUS B IPHPO/Ie: BIMSHEE aTMOC(EPHOro TaBIeHHA Ha JKHUBOR
OpraHM3M, [IABAHHE PEIO

4.11

TexHuyeckue  YCTPOMCTBA:  COOOINAIOIIMECS — COCYEL, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHH MHpecc, MaHOMETD, GapomeTp, BBICOTOMED,
NOPIITHEBOM HACOC, apEOMETP

PABOTA, MOIITHOCTbD, DHEPT Y

5.1 Mexanuyeckas pabora

5.2 Mexanuueckass MOIIHOCTh

513 [IpocThle MeXaHH3MBI: phrdar, O/0K, HAKIOHHAd IUIOCKOCTD. [TpaBuio

paBHOBECHs phrdara

54 [IprMeHeHHe NPaBUJia PaBHOBECHS pblvara K OJI0KY

55 «3onm0T0€¢ TpaBwio» MexaHukd. Koa(Q@QHIMEHT MOJE3HOro JNCHCTBHA
' MexaHu3MoB. ITpocThie MeXaHN3MBbI B OBITY H TEXHUKE

3.6 TloTeHnHATbHAS SHEPIAH Tena, OHATOr0 Hajl 3eMieH |

d KuneTuyeckasi SJHEPrust




538 [Tomnas MEXaHUYeCKas OHEPrHf. 3aKOH W3MEHCHHS X COXpaHSHH?‘
MEXaHHYECKOH 3HEPTHH
ITpakTryeckue paboTsl:
#irt Par###Onpenenenue paGoTsl CHIBI TPEHHSI TIPH PABHOMEPHOM JIBHKCHHH
5.9 TeJla I rOPU3OHTATBHOM ToBepxHOCTH. Mccieosanue yenosmit paBHOBecHs
perdara. Hsmepenme KIIJI HakIoHHOM ITOCKOCTH. H3yuenne 3axona
COXpaHCHHS MEXaHHYECKOH SHEPruu
5.10 DuznyecKue SBICHUS B IPUPOJIE: PEIYATH B Telle YeI0BeKa
511 Texnuueckue ycrTpoiicTBa: phrYar, MOABHKHBIN W HENOJIBHXKHBIN OJI0KH,
) HAKJIOHHA ITOCKOCTb, IPOCThIE MEXaHH3MbI B OBITY ]
8 KUIACC
Kon Kon
IIpoBepsiemble s1eMeHTEI coreprkanus
| pasjaena | 3jiemMeHTa
TEILIOBBIE SBJIEHU S
OCHOBHEIE ~IONOXEHHS MONEKY/IAPHO-KHHETHIECKOM TEOPHM  CTPOCHHS
6.1 BemecTBa. Macca u pasmepsr MoJteKy1. OmBITEL, HOATBEP/KIAIOIIIE OCHOBHEIE
TIOJIOKCHHS MOJIEKY/IAPHOKHHETHYECKOH TEOpUH
6.2 Mopemu TBEpmOrO, KHAKOTO W ra3oo0pasHOro CoCTOSHHH BemecTsa.
' Kpucranmyeckue u amopdusre Tena
6.3 OO®BscHEHHE CBOMCTB ra3oB, SKHIKOCTE 1 TBEPABIX TEJI HAa OCHOBE IOJIOKEHH
' MOJIEKY TAPHOKHHETHYECKOH TEOPHHI
| 6.4 CMaunBanue ¥ KaOHJUISPHEIE SBIICHHS
6.5 TennoBoe pacumpenue u cyxaTHe
6.6 Temneparypa. Cpasp Temmeparypsl co CKOPOCTBIO TEMIOBOTO JIBHOKEHHS
| YaCTHII
6.7 BuyTtpennas osHeprumsa. CnocoGsl  H3MeHEHHS BHYTPEHHEH DHEpruu:
| ) TEILTONepe/iaia ¥ COBEPIICHHE paboTHI
6.8 Bus! renonepeiaun: TEMIIONPOBOAHOCTD, KOHBEKITH, U3Jy4yeHHe y
6.9 KomugecTBo Tennorsr. ViaensHas TemIo8MKoCTE BEIIECTBA
6.10 TemooOmen u TemIoBoe paBHOBecHe. VpaBHEHHE TEMIOBOro Ganamca
6 6.11 IlnaBnenue u oTBepIEBAHHE KPUCTAIHYECKHX BEINECTB. YIeNbHAS TeIIoTa
IUIABJICHUS
[lapoo6pasoBanue u KoHIeHCALHS. Hcnapenne. Kunenwue. Vnensuas Temmora
6.12 napoobpa3oBaHus. 3aBHCHMOCTH TEMIEPATYpHl KHIIEHHS OT atMochepHOro
JaBIIeHUs
6.13 BnaxsocTs Bo3YXa
6.14 OHeprus TommBa. Y IeIpHas TemoTa CrOpaHus
6.15 [Ipunnumner paGoTel TEIIOBBIX zzBHraTeHeIii KIIJT rennoBoro msurareis.
TenoBble BUTaTeNM | 3aITHTa OKpY>KAKOMIel CpeE!
6.16 3akoH COXpaHEHHs H IPEBPANICHHS SHEPTHH B TEMIOBBIX Iporeccax
[IpakTHaeckue paGoTsr: .
A Par###OnBITEL 10 OOHAPYXKEHMIO JeHCTBHS  CHUI MOJIEKYJIIPHOTO
IPUTDKCHUSL.
#H#Par###ONBITEL MO BRIPAIHBAHUIO KPHUCTAZIOB IIOBAPSHHON CONMH HIIH
6.17 e )
#it# Par###OnbITE 10 HAGTIONEHMIO TEMIOBOTO PacIIMpeHus ra3os, KUAKOCTEH
H TBEP/BIX TEIL.
#H#Par###Onpesesienne JaBNeHns Bo3yXa B GamiomHe HIIIPHIIA.
###Par###ONBITEL, IeMOHCTPUPYIOLIHE 3aBHCHMOCTD JIABIICHUS BO3/yXa OT €ro
L 00BEMa M HarpeBaHMs WM OXJIAKICHHS. ]




=
###Par##4TIpoBepka TUIOTE3bl JHHEHHOH 3aBHCHMOCTH JUIMHAI cronbuka
JKHIKOCTH B TEPMOMETPHUECKO# TPyOKe OT TeMIIepaTyphl.

LD A A a6 TIOIeHAe M3MEHEHHs. BHYTpEHHEl SHEpruy Teja B Pe3y/IbTare
Terutonepenayi 1 paGoThl BHEITHAX CHIL.

HEHPar#i#TIccneIoBaHNAE ABICHHAS TEMIOOOMEH Y CMEIIHBAHHIY XOJIOIHOM
W ropsrued BOABL.

H##ParfH#H#OnpenencHre KOIM9eCTBa TEIIOTRL, MOJy4€HHOTO BOJIOM TIPH
rermooOMeHe ¢ HarpeThIM META/UTHIECKHM IAITHH/IPOM.
HHHPar###Onpeenenue yaeIbHOH TeIIOEMKOCTH BEIIECTEA.
H#Par###ccnenoBanue mpolecca HCnapenus.

HHHPar###Opeienenre OTHOCHTE/BHOM BIXKHOCTH BO3/YXa.
###Par###OnpeneeHIe yIeNbHOM TeILIOTHI ILTABICHHS JIbA. .

du3nyeckye ABJICHUA B IPHPOLAEL: IIOBEPXHOCTHOE HATSOKEHHE U KalluIIIApHBIC

6.18 SBJIEHUS B TIPUPOJE, KPUCTAIB B IPAPOJIC, H3IYICHAC Cosnniia, 3aMep3aHue

i BOJOEMOB, MOpCKie 6pu3bl; 06pasoBaye pockl, TyMaHa, HHEsl, CHETa.
TexHmuecKne yCTPOHCTBA: KaIMIULLPBL, IPHMEPHI HCTIOIB30BAHHA KPHCTAILIOB,
6.19 JKHIKOCTHELH TEPMOMETP, AATUMK TEMIIEPATYPBI, TEPMOC, CHCTEMA OTOILICHIA

JIOMOB, THTPOMETPBI, ICHXPOMETP, ITapoBas TypOuHA, JBATATENb BHYTPEHHETO
CTOPaHHA.

SJIEKTPUUYECKUE U MATHUTHBIE SABJIEHVA

7.1 AnexTpu3anus Tel. Jipa pofa dIeKTPHIECKHX 3apsilioB
Baamvosieiicteue 3apskeHHBIX Tel 3akoH Kynona (3aBHCHMOCTE  CHJIBI
7.2 B3AMMOIEHCTBES 3aSIKEHHBIX TeJl OT BEJMYHHBI 3apATIOB U PACCTOAHHA MEHILY
TEIaMH) =)
73 Snextpudeckoe mozne. HanpskEHHOCTh OSJIEKTPHYECKOro MO [Tpunnun
CYIEPIO3HUIHH NEKTPHIECKHX nosieif (Ha KayecTBEHHOM YPOBHE)
74 HocuTenu 3JMEeKTPUYECKHX 3apszioB. DjIeMeHTapHbIA ANMEKTPUUECKUH 3apal.
Crpoenue aroMa. [I[pOBOXHAKY ¥ IAIICKTPHKH
D 3aKOH COXPAaHCHUS JIIEKTPHIECKOro 3apiia
76 DieKTpUYecKuit TOK. YCIOBHSA CYIICCTBOBAHHS SICKTPHIECKOTO TOKA.
WCTOYHUKA NOCTOSTHHOIO TOKa
77 JlelicTBMSL 3MEKTPHYECKOro TOKa (TEMIOBOE, XHMHHIECKOC, MarHuTHOE).
DIeKTPHYECKHUH TOK B XKHUAKOCTSX H rasax
B 7.8 Dnexrpudeckas nenb. Crta Toka. DIEKTPUIECKOE HANPIKCHAE
7.9 ConpoTHBIEHHAE TPOBOIHUKA. V ebHOE COMPOTHBIICHME BEIECTBA |
| 7.10 3axoH Oma jiisl y9acTKa [HenH |
7.11 [MocnemoBaTeNbHOE | apaJUIEIbHOE COSTUHEHHUE ITPOBOAHAKOB
| 712 PaboTa i MOITHOCTH SIeKTpHYecKoro Toka. 3akon Jhkoysmst — Jicnna
713 DieKkTpuueckue IEnH Hu [OTpeOHUTENN 3NEKTPHYECKOH OHCPTHH B OBITY.
| Kopotkoe 3aMbIKaHHe
7.14 ITocTOSTHHEBIE MATHHUTEL B3auMoaecTBAE MOCTOAHHBIX MArHUTOB
715 MarauTHOe mone. MarHUTHOE mojie 3eMJM M €ro 3Ha4YeHWe [UId JKM3HH Ha
3emie
716 Onerr Dperena. MarHuTHOE MO  DIEKTPHYECKOro  TOKa. ITpumeHEeHHE
. SNIEKTPOMArHATOB B TEXHUKE _
JleficTBHE MArHUTHOTO MOJIL HA MPOBOJHHK C TOKOM. OneKTpOoIBAraTENNb
7.17 [IOCTOSHHOrOo ToKa. Mchnonb3oBaHHE SIEKTPOABUIATENIEH B TEXHHUYECKUX
B yCTpOMCTBAX M Ha TPAHCIIOPTE
7.18 | Onprrer @apanes. SIBneHHE 3TEKTPOMArHATHOH HHTYKIHA. [Tpasuio Jlenua
719 Dnextporeneparop.  CrmocoObl  MOTYHEHHA 3JIEKTPHYECKOM  SHEPIUH.
DNEeKTPOCTAHIMH HA BO30OHOBIAEMbIX HCTOYHHKAX IHCPTHH ]
7.20 I[TpakTdaeckue paboTsl:




Onertsr 1m0 HAaGMIONCHMIO  SIIEKTpU3AMM  Tel WMHAYKIHEH m| H;m

COIIPHKOCHOBEHHH.
HCCJ’[CI[OB&HHC JIeACTBUSA JJIEKTPUYECKOT0 IIONA HA IIPOBOOHHUKH H
JAHDJICKTPHKH.

Cbopxka 1 mpoBepka paboThl AMEKTPHYECKOH LIEMH MTOCTOSHHOIO TOKA,
3mepenne u peryiupoBaHme CHITEI TOKA.

VismMepeHue | peryTupoBaHie HaNPSKCHUS.

UccnegoBanne 3aBHCHMOCTH CHIBI TOK4, HIYIIETrO 9epe3 pe3UcTop, Or
COMPOTHBIICHHS PE3HCTOPA U HANPSKEHHS HA PE3UCTOPE.

OIBITE, JEMOHCTPHPYIOIINE 3aBUCHMOCTD SMEKTPHIECKOT0 CONPOTHBIICHHS
IPOBO/THUKA OT €r0 AJIMHBI, IIOMA/| MOEPETHOTO CCYCHUS K MATEpHAUIA.
llpoBepka mpaBWia CHOKEHHS —HANpPSIKEHHI IpPH  TIOCIEOBATENBHOM
COCMHCHUM JBYX pesncTopoB. IIpoBepka mpaBmma mis cumsl Toka mpm
Tapa/e/IbHOM  COCAMHEHMH  pesucTopoB.  OmpeneneHue  paGoTsl
SNICKTPHICCKOTO TOKA, MIYIIETo 4epe3 pesucrop. OmpeseneHne MOMIHOCTH
JNCKTPHYCCKOrO  TOKA, BBIIENSAEMOH Ha pesucrope. Hccnemosanue
3aBHCHMOCTH CHJIBI TOKa, HIYIIEro Yepes JaMIIOuKy, OT HANpSOKEHUS Ha HE.
Onpenenenue KILg Harpesares. Hccnenosanue MarHuTHOTO
B3aUMOJCHCTBHA IOCTOSHHBIX MAarHdTOB. U3ydeHWe MAarHHTHOrO IOJIS
IIOCTOSIHHBIX MarHHTOB NPH HX 00BEAMHEHWH W pasjenenun. Mccienopanue
JCHCTBHA  INEKTPUYECKOTO TOKA HA MATHHTHYIO cTpenky.  OmBITEL
ACMOHCTPHPYIONIHE 3aBHCHMOCTD CHITBI B3aUMOIEHCTBHS KATYIIKH ¢ TOKOM H
MarHiTa OT CHJIBI TOKA M HalpaBICHHUA TOKa B KaTymke. M3ydenue neiicTsus
MariHTHOTO ITOJI1 HA NPOBOJAHHK C TOKOM. KoHCTpyHpoBamwe u m3yuenme
paboTel  snekTpomBuratens. U3smeperue KIIJI omexTpomsuratensHOM
ycraHOBKH. OMNBITHI 1O  HCCIENOBAHUIO  SBICHUS SJIEKTPOMAarHUTHOM
MHIYKIHH:  HCCIIE/I0BAHME  H3MCHEHMH 3HAYCHMS M HallpaBlICHHS
HHIYKIHOHHOTO TOKa

DH3HYECKHE SBIEHHSA B NPHUPOAE: JNCKTPHUCCKHE SBICHHUS B atMocoepe,

7.21 OICKTPHYECTBO XKUBBIX OPraHM3MOB, MATHATHOE 110J1€ 3eMIIH, Iped Mnomocos,
POJIE MArHHTHOTO IOJISL JUIS )KH3HH HA 3eMJIe, MOJAPHOE CHSHHE
Texumaeckne ycrpoiicta: 3mexTpockor, amIepMeTp, BOJIBTMETP, PeocTaT,
CuCTYMK  JJIEKTPHYECKOH SHeprum, SJIEKTPOOCBETUTEIbHEIE  IPHOOPEI,

7.22 HarpeBarensHbIe SJEKTPONPHOOPEI (mprmepsI), JNIEKTPHAYECKHE
TIpEZIOXpaHUTENH, JJICKTPOMATHHT, 3JIEKTPOJBHIATENh [IOCTOSHHOTO TOKA,
TeHEPaTOp MOCTOSIHHOTO TOKA

9 KJIACC
Konx
pasrena Kox snementa IIpoBepseMble 311EMEHTBI COEPIKAHHS
MEXAHUWYECKUE SIBJIEHUS

8.1 Mexanudeckoe aBmkenne. Matepuanshas Touka, CrcTeMa oTcuéTa N

8.2 OTHOCHTENBHOCTE MEXAHMYECKOTO ABHKEHHS

8.3 PaBHOMEPHOE IPAMONHMHEHHOE IBHKEHHE

8.4 ii#Par###HepaBHOMepHOE  NPAMONHHEHHOE JIBHIKCHHE. Cpennss
MI'HOBEHHAsA CKOPOCTb TeJIa IIPH HEPaBHOMEPHOM JBHIKEHUH

8 8.5 Yckopenue. PaBHOYCKOpeHHOE IPAMOHHEHHOE BIKEHHE _
. 86 #iPar###CBoboasoe nagenne. Ombrrer [anmres

###Par###PaBHOMEpPHOE BHXKEHHE 110 okpyxHocTH. Ilepwox u wactoTa

8.7 obpamenus. JluHeliHas u  yriosas ckopocTH. lLleHTpocrpemuTensHOE
YCKOpeHHE

8.8 ITepBerit 3akon Heiorona

8.9 Bropoit 3akon Herotona




— -

8.10 Tpernit 3akoH HeroToHa _‘
8.11 ###Par### 1 [pUHIMI CYTIICPIO3ULIHHA CHII -
8.12 | Cuza ynpyrocTi. 3aKoH I'yxa B
813 4HHParf##Crna TPEHUs: CHJA TPEHHS CKONBKEHWS, CHia TPEHMA MHOKOH,
[ipyrHe BH/IBI TPCHHS
2.14 H4HParf###Crna TOKECTM M 3aKOH BCEMHPHOrO TATOTEHHS. YckopeHHue
""" | cBoOOAHOTO MaACHHA
8.15 Tlewxenwe mager Bokpyr Comua. Ileppasi KOCMHMYECKas CKOPOCTE.
' HepecoMOCTh H IIEPErpy3KH
816 PaBHOBECHe MAaTePHATBHON TOUKH. AGCOMOTHO TBEPLOE TEII0
8.17 HHAPark#HPaBHOBeCHE TBEPHOTO Tena C 3aKpEIUIEHHOH OCHIO BPAIICHML.
MomeHnT cuiibl. LIeHTp TSHKEeCTH
! 8.18 Wmnyibe Tena. M3MeHeHHE HMITYITbCA. VMITYIC CHIIBI
819 3aKoH COXpaHeHHs UMITyIbCa
8.20 #HPar##H#Peak THBHOE [IBHIKCHHE |
8.21 Mexanuueckas paboTa 1 MOIIIHOCTD
8.22 PaGoTa CHJI TSIKECTH, YIIPYroCcTH, Tperust. CBs3b SHEPIUA U paboThl
8.23 [loTeHIMaNbHAsS HEPTHs Teja, MOAHATOr0 Hall TOBEPXHOCTHIO Semmu
8.24 TToTeHIHATEHAS SHEPTHS CHKATOH MPYKHHEL |
8.25 HHAP arfHHE K e Traeckas sHeprus. Teopema 0 KHHETHIECKOH SHEPrun
8.26 HHHP arfHHi3aKkoH coXpaHeHHs] MEXaHUYeCKOH SHEPTHH
ITpakTHaecKue paboTHI:
OmnpeneieHue cpetHell CKOPOCTH CKOIBKCHHL GpycKa AIH IBHIKECHUsI IIaprKa
o HAKIOHHOM riockocTH. OmpesneneHue  ycKopeHus — Tela TP
PaBHOYCKOPEHHOM JIBHXEHHH 110 HAKJIOHHOH IJIOCKOCTH.
Wccrnenopanue 3aBHCUMOCTH IIyTH OT BPEMEHH NpH PaBHOYCKOPEHHOM
JBIOKeHUHM 0e3 HavdanbHOH CKOPOCTH.
ITpoBepKa rHIOTE3BI: CCIIM MPH PaBHOYCKOPEHHOM nBWKeHun 6e3 HadarbHOM
8.27 CKOpOCTH IyTH OTHOCATCS KaK psijl HEYETHBIX HHCE], TO COOTBETCTBYIOITHE
IIPOMEXKYTKH BPEMEHU OJIHHAKOBBL.
Jccie[oBaHHE 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKEHMS OT CHIIBI HOPMATBHOTO
nasnenns. Onpenenenne koddduumenta TPEHU CKOIBKCHAA. Onpenenenue
JKECTKOCTH TPy KUHEL Ompe/enenue paGoThI CHJIbI TPCHHS NPH PABHOMCPHOM
JBMKEHMH Tela 110 TOPH30HTAIBLHOH MOBEPXHOCTH. Omnpenenenne padbOThL
CHUTEL YIPYTOCTH TIPH TOXBEME TPy3a ¢ HCIONB30BAHMEM HEIOABIKHOTO "
TIOABIIKHOTO 610KOB
898 OusHuecKe SBIEHHS B NPUPOZE: NPHIHBBL M OTJIHBEL, JBHXCHHC ILIAHET
I CoJIHEYHOM CHCTEMBI, PEAKTUBHOE JIBUKEHHC JKUBBIX OPraHu3MOB
899 Texuuueckie yCTPOMCTBA: CHMAOMETD, AATIAKH MONOXKEHUSA, pacCTOAHAA H

YCKOpPEHHS, PAKEThL

| MEXAHWYECKHE KOJIEBAHMS 1 BOJIHBI

Konebarensaoe apukenre. OCHOBHBIE XapaKTePHCTHKY KoneOaHui: neprol,

o1 4acTOoTa, aMILUIUTYa
92 MaTeMaTHUecKiil ¥ TPYKMHHBIA MadTHEKA. IIpeBpamieHue SHEPIHH IIpH
u konebaTebHOM JBIKEHHH
L 9.3 3aryxarorue KoneOaHusi. BriHyskaeHHbIE KoJIEOaHUs. PesoHanc
Mexannueckre BonHbl CBoMcTBA MEXaHHYECKHX BOJH. [IpomoneHbIE H
94 monepedHsle BONHBEL JlnmMHa BOIMHBI U CKOPOCTB eé pacIpoCTpaHCHH.
MexaHHUecKHe BOIHEL B TBEPAOM TEIe, CCHCMHYICCKHUE BOTHBI
| 9.5 3gyK. 'pOMKOCTb H BbICOTa 3ByKa. OTpaKeHue 3ByKa
9.6 Wndpaseyk # yI5TPa3sByK
9.7 IIpakTHyeckne paboThI:




Orpesenenne 9acToThI H NIepHOAa KONeOAHHIT MATEMATHIECKOTO MASTHHKA,
Onpezenenne 9acToTHI i NeproOaa KoneGaHMiA IPYKHHHOTO MASTHHKA
Hcenenosanme 3aBHCHMOCTH IIEPHO/IA KOIEGAHMI TTO/IBEIIEHHOT0 K HUTH rpysa
OT mmuEBl HUTH. MccrnepoBanue 3aBHCHMOCTH Tepuola  KoseGanwmit
IPyKHHHOTO MajATHAKA OT Macchl Ipysa. [IpoBepka He3aBHCHMOCTH NepHOA
KoneGaHuM Trpys3a, IOJBENIEHHOrO K HHUTH, OT MacChl IPy3a M SKECTKOCTH
npyxuHblL M3amepenue yckopeHus cBo6OIHOrO ageHUs
9.8 Dusuyeckue ABJICHHA B IPHDOAE: BOCHDHATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICCHHE, CEHCMUYECKHE BOJIHBI, IlyHAMH, 3X0
9.9 Texnmaeckue ycTpoifcTBa: 3XO0IIOT, HCHOIB30BAHNE YIbTpasByka B OBITY H
TeXHHKe
SJIEKTPOMATHUTHOE I10OJIE ¥ SJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 OIIeKTPOMAarHUTHOE ~ IOJIe.  DIEKTPOMATHHTHEIE  BONHEL  CBONCTBA
3IEKTPOMArHUTHEIX BOJIH
10.2 [Ixama 31eKTPOMarHATHEIX BOJIH
10.3 OnexrpomarauTHas Opupoza csera. CKOpOCTh cBeta. BONHOBEIC CBONCTBA
cBeTa
10 [IpaxTuueckue paGoTh:
10.4 W3ydenne CBOKCTB 3/EKTPOMArHMTHBIX BOJH C IOMOMIBIO MOBHILHOIO
Tenedona
10.5 Ousnveckhe sSBICHHS B NPUPOAE: OHONOrHYECKoe JelcTBHE BHIUMOTO,
YABTPaQHOIETOBOTO ¥ PEHTTEHOBCKOTO H3MYUEHHH i
10.6 Texnnriecme YCTPOHCTBA: HCIOJIL30BAHHE 3IEKTPOMATHHTHBIX BONH IS
COTOBOM CBS3H
CBETOBBIE ABJIEHUA
11.1 Jly4epas Monens ceera. McTounuku ceera
11.2 [IpsMonMHEHHOE pacIipocTpaHeHne CBeTa
11.3 Orpaxenue csera. [Tnockoe 3epkaio. 3aKoH OTpakeHHS CBeTa
114 [Ipenomnenne cBera. 3akoH mpenomieHHs cBera. IlonHOE BHYTpEHHEe
OTpaXKCHHE CBeTa
11.5 Jlunsa. Xox jrydeit B THH3E
11.6 OnTrdeckas cucrema doToanmapara, MUKPOCKOIA U TEIECKONa
11.7 ['na3 xak ontudeckas cucrema. Bim3opykocTs u JaJTbHO30PKOCTh
11.8 Pasnokenne Gemoro cmera B cuekrp. Omnertel Hetotoma. Croxenue
CHEKTPaTbHLIX IIBeTOB. [lncnepcns ceera
IIpakTH4eckue paGoTHI:
#itHPar###ViccnienoBanye 3aBHCHMOCTH yrila OTpaXXCHHS CBETOBOTO JIy4a OT
11 yrila TazieHus,
#tHPar#f#li3ydenne XapakTepUCTHK H306pasKeHHs npelMeTa B IIIIOCKOM
3epKaire.
#H#Par###ViccneoBaHAe 3aBUCHMOCTH yIita IPEJIOMIICHUS CBETOBOTO JIy4a OT
11.9 yTJla IaZICHHsI HAa TPAHUIE «BO3IYX — CTEKJION.
#H#Par###] lonyuenne n306pakeHHH ¢ NOMOIILIO cobHparomei TUH3EL
###Parf#Onpenienenne  GOKYCHOTO pACCTOSAHHS M  ONTHYECKOH CHIIEI
cobuparomeif JIMH3EL
#i# Parf###ONBITH 110 pa3yo)eHHIo GeJIoro caeTa B CHEKTp.
#i##Par###ONbITEl 10 BOCHPHUATHIO IBETA IpPeIMETOB NpH HMX HaOIONeHHH
4epes NBETOBLIE (GUIbTPEI
11.10 Du3HYeCKHE SBJIECHHS B npupone: 3atMenus Conmmna u JlyHsl, nBera Ter,
ONTHYCECKHE SB/ICHUA B aTMOCdepe (uBeT Heba, pedpakmus, panyra, MHPaK)
11.11 Texnmyeckue ycrpoiictBa: oukm, mepmckor, doroanmapar, onTHYeckue
CBETOBO/IEI
12 KBAHTOBEBIE SIBJIEHUS




12.1 OmnwiTsl Pesepdopia u nyaHeTapHas MOJCID aToMa. Mojens aroma bopa

12.2 VcnyckaHue | IOTJIONICHAE CBETa aTOMOM. KganTel JluHeH4aTbie CICKTPhI

12.3 PanmoaxTHBHOCTE. Ab(a, OeTa- ¥ raMMa-u3IydCHHA

12.4 Crpoenue aTOMHOT0 syipa. HyknonHas MOACIh aTOMHOTO sapa. F3oTons!

12.5 PajmoakTuBHEIE IpeBpamenus. [leppon monypaciajia aTOMHBIX AJIEP

12.6 SnepHble peakuyuy. 3aKOHBI COXPAHEHHMS 3apA0BOTO A MAaCCOBOTO YHCEl

12.7 DHeprus CBA3M aTOMHBIX AJEP. CBsi3b Macchbl ¥ SHEPIrUU ]

12.8 PeakIuy CHHTE3a U JieleHns szep. VIcTOYHHKY SHEPrin ConHua 4 3BE31

12.9 Slpepmas sHepretuka. JleHCTBHE PalIHOAKTHBHBIX W3Iy4eHHH Ha JKUBBIC
OpraHM3MbI
ITpakTudeckue paboTsl:
HabmoieHHe CIUIOMHBIX | IMHEHYATBIX CIIEKTPOB H3TyICHUA.

12.10 HcceioBaHnAe TPEKOB: H3MEPEHHE SHEPTHUU JACTHIIbI 110 TOPMOHOMY IYTH (o
dororpabusm).
M3MepeHHe pajoakTHBHOTO hoHa |
du3nueckue SBICHHS B TPHPOAE: ECTECTBEHHBIA paMoaKTHBHEI (OH,

12.11 KOCMUUYECKHE JIy9H, PaIMOaKTHBHOE MH3JIY4YCHHE NPUPOJHBIX MHHEPAJIOR,
neiicTBHE PaTHOAKTUBHBIX H3/Ty4CHHA Ha OPraHu3M He/J0BCKa

12.12 TexHUUECKHE YCTPOUCTBa: CIICKTPOCKOII, HAHIMBHUIYATBHBIN JTO3UMETP, Kamepa

Bunscona




ITPOBEPSIEMBIE HA OI'S I10 ®U3UKE TPEBOBAHUS K PE3Y.JIBTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJ/ILHOM TIPOIPAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30BAHUSA

Kon
IPOBEPSEMOT0
| TpeboBanus

ITpoBepsieMbie TpeGoBaHHSA K NIPEMETHBIM Pe3yJIbTATAM 0230B0Or0 YPOBHS OCBOEHHS
OCHOBHO# 00pa30BaTe.ILHOI IPOrpaMMbI 0CHOBHOTO 06mIero 00pa3oBaHNs HA OCHOBE
oroc

Ilonnmanue pomu (u3nku B HayuHOH KapTHHE MHDPa; CHOPMHPOBAHHOCTE Oa30BHIX
NPEICTABICHHH O 3aKOHOMEDHOH CBA3M M II03HABAEMOCTH SBJICHHMIL IPUPOJIBL, O POJIH
SKCIIEpUMEHTa B (H3nKe, O cucTeMOOOpasyiomel pomu Gu3nKy B Pa3BHTHH €CTECTBEHHBIX
HayK, TeXHUKH K TeXHOIOIHH, 00 5BOMOIMM (DU3HYECKUX 3HAHHH H HX PO B LEIOCTHOU
CCTECTBEHHOHAYTHOH KapTHHE MHPa, O BKJIAJe POCCHHCKUX H 3apyOeikKHBIX YVYEHBIX-(QH3HKOB
B Pa3sBUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYIKAIOIIETO MHpa, pa3sBUTHE TEXHHKH H
TEXHOJIOTHi

3HaHMA 0 BHIOAX Marepu (BELIECTBO W ToJie), O JIBHKEHHH KaK CII0cobe CymecTBoBaHus
MaTepuH, 00 aTOMHO-MOJIEKYJISPHOH TEOPHH CTPOEHHS BEMIECTBA, O (DH3HUECKOit CYIIHOCTH
ABICHAH MPHPOAIBI (MEXaHHYECKHX, TEIJIOBbIX, 3NEKTPOMATHATHBIX H KBaHTOBBIX); YMEHHUE
Pasiuyarh ABICHHA 110 ONHMCAHHIO HX XapakTEPHEIX CBOMCTE M Ha OCHOBE OIBITOB,
ACMOHCTPHPYIOUMX JaHHOE (PH3HYECKOE SBICHHE; YMEHHE pPACIO3HABATH TIPOSBICHHE
M3YYCHHBIX (H3HYECKUX SBICHHH B OKDYKAIOMEM MHpE, BBIIENSS HX CYIIECTBEHHEIE
CBOWCTBA (MTPH3HAKH)

Brnanenue ocHOBaMH NOHATHMHOIO anmapaTa H CHMBOJHYECKOTO S3BIKA Ou3uKH ©
HCHONB30BAHHC MX JULL PENICHUs y4eGHBIX 3a/1a4; YMEHHe XapaKTepH30BaTh CBOMCTBA Tel,
(husudecKue IBNCHUS W IPOLIECCHI, HCIOME3YS ()YHIAMEHTANBHEIE 1 SMIIMPHYECKUE 3aKOHEI

YMCHHE ONHKCBIBATh H3Y9CHHBIC CBOHCTBA Tl W (DH3WUECKHE SBJICHHS, HCIIONB3Yst
(HU3HYECKHE BETUUMHEI

Brianenme ocHOBaMM MeTONOB HAy4dHOTO [IO3HAHHS ¢ YIETOM COOMIOJEHHS ITpaBHII
OesonmacHoro Tpyaa: HabmOIeHHE bu3nYeCKUX ABICHHIL:

YMEHHE CaMOCTOATEIBHO COOMpATh JKCIEPHMEHTAIBHYI) YCTAHOBKY H3 JAHHOTO Habopa
000py/10BaHNA IO HHCTPYKIWH, ONMHCHIBATH XOJ OIBITA M 3AMHCHIBATE E€ro pe3ynbTaTHl,
(opMyTHpOBaTH BHIBOEI;

MPOBCACHHE NPAMBIX i KOCBEHHBIX H3MEPEHHH (H3MYECKHX BEIHIAH: YMEHHE IIAHMPOBATE
M3MEPCHHS, CAMOCTOATENBHO COOMPATh IKCTIEPUMEHTAIBHYIO YCTAHOBKY IIO HHCTPYKITUH,
BBITHCIIATE 3HAYCHHE BC/IMYMHBl W AHAIM3APOBATH MONyYEHHBIE DPE3YJBTATHI C Y4ETOM
3alaHHON IOrPEITHOCTH PE3yIbTaTOB H3MEPEHHIA;

IIPOBEJICHHE HECIIOKHBIX JKCIICPUMEHTAIBHBIX HCCICI0BAHAHN; CaMOCTOSTEIBHO cobuparh
IKCICPHMEHTAIBHYIO YCTAHOBKY W IPOBOJHTH HCCIIEI0BAaHHE 110 HHCTPYKIMH, TIPE/ICTaBIISTE
TIOTYyYCHHBIE 3aBHCHMOCTH (DH3UHYECKHX BEJIMYMH B BHIE TabMuIl u rpaduKOB, YYHUTHIBATE
IIOTPEIIHOCTH, J1eJIaTh BEIBOJBI 10 PE3YIbTaTaM HCC/IEIOBAHMS

TlonnManke XapaKTepHEIX CBOUCTB (hM3HUECKHX MOJETeH (MarepranbHas Touka, aGCOMIOTHO
TBEPIIOE TENO, MOJIEIHM CTPOEHHS Ia3oB, KHAKOCTEH M TBEPABIX Tel, IUIaHETapHAsT MOJIENh
aToma, HYKJIOHHAd MOJENb AaTOMHOIO sAIpa) W yMeHHWe IIPEMEHSTh X Ul OObICHEHHS
(H3MYECKHX MPOLIECCOB

Ymenne o0BACHATD QU3MYECKHE TIPONECCH H CBOKCTBA TEl, B TOM WHCIE H B KOHTEKCTe
CHTyallMd TPaKTHKO-OPHEHTHPOBAHHOTO XapakTepa, B YACTHOCTH, BEIABJIATH IIPHYUHHO-
CJICICTBCHHBIE CBA3H H CTPOUTE OOBACHEHHE C OIIOPON HA M3YUSHHEIE CBOMCTBA bu3ngeckux
SABJICHUH, YUIUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOIE/H

YMeHHe pemarth pacuéTHele 3amaud (Ha Gaze 2 — 3 YPaBHEHHH), HCIIONB3Ys 3aKOHEI H
(opmybl, cBA3BIBAIOIIME GHIHTECKHE BCJIHYHHEL, B YaCTHOCTH, 3aITHCHIBATH KPATKOE YCIOBHE
3a/ia'ii, BBIABJIATH HEIOCTAIOIKE JaHHbIC, BEIOMPATh 3aKOHEI U thopmysl, HEOOXOAUMBIE I
€€ pelIeHHS, HCIONb30BaTh CIPABOYHEIE JIaHHbIC, TIPOBOAHMTHL pAacdyéTBl H OICHHBATH
PCAMCTHIHOCTE  ITOJIEHHOTO 3HAYEHHUs (U3MYECKOM BENMYMHEL, yMEHHe OIIpeIesaTh
PasMepHOCTE QUIMYECKON BEIMYHHEI, TI0Ty4eHHOMN IIPH PEHICHUH 3a/1a4i

—




VMeHHE XapaKkTepu30oBaTh IPUHITAITEL JeHCTBUS TEXHMYECKMX YCTPOWCTB, B TOM HHCIC
GEITOBBIX MPHOOPOB, W IIPOMBIILICHHBIX TEXHOJOTHYECKUX MPOLECCOB [0 WX OIHMCaHHIO,
MCIIONB3ysl 3HAHHMS O CBOMCTBAX (husMUeCKUX ABICHUA M HeoOXoAMMBIE (QU3HUECKUE
3aKOHOMEPHOCTH

10

VMenme WMCHONB30BATh 3HaHMS O (GH3UYECKHX SBICHHAX B MTOBCEIHEBHOM KU3HH JUIA
obecreuer s Ge30MacHOCTH TIPH 00palieHn: ¢ ObITOBHIMH npubopaMy ¥ TEXHHUECKHMH
yCTpO#CTBaMM, COXPAaHEHHS 370pOBEA H cOBIIOIeHHs HOPM SKOJOTHYECKOrO MOBEACHHS B
oxpyxatomeif cpeze; MOHMMAHHC HEOGXOMMMOCTY TIPHMEHEHMS JOCTIKeHUH (u3uKH H
TeXHOJOTHI ISl PAIOHATHFHOTO MPUPOJIONOIE30BaHHA

11

OrTeIT TIOMCKA, MpeoOpa3oBaHus U MPEICTaBICHAA pEGoOpMAIMH (H3AUECKOr0 COACPKAHMUA C
HCIIO/B30BAHNEM HMH(OPMAIMOHHO-KOMMYHHKAaTHBHBIX TEXHONIOTHH; yMEHHE OICHUBATH
JOCTOBEPHOCTh ~ NOIydYeHHOH MHpOpMAIMM Ha OCHOBE HMEIOIIMXCSl 3HAHHH M
JIOTIOTHUTEIHBIX HCTOUHAKOB; YMEHHE HCIIOIB30BATh MPH BRIMOIHEHHH y4eOHBIX 3a/laHAH
HAYYHO-TIONMYILIPHYIO JIATEPATypy (PM3MUECKOTO COIEPKAHUs, CIPABOYHBIC MATEPHAIIEL,
pecypcsl cetd MnTepHeT; Brafenue 6a30BbIMA HaBBIKAMH npeobpazoBanus HHGOPMAIHK U3
OJIHO# 3HAKOBOM CHCTEMBI B IPYTYI0; YMEHHE CO3/1aBaTh coOCTBEHHBIE MUCHMEHHBIC H YCTHBIC
coobImenns Ha OcHOBE HHGOPMAIIHH B3 HECKOILKHMX HCTOIHHKOB




INEPEYEHDb 3JIEMEHTOB COAEPXKAHMSI, ITIPOBEPSIEMBIX HA O3 I1IO
PU3HUKE

Kona IIpoBepsaeMBblii 3/ieMeHT COAePKAHMSI
| 1 MEXAHWYECKME ABJIEHUA
1.1 Mexanugeckoe nBmkenne. MarepuansHas Touka. CacTeMa 0TcuéTa. OTHOCHTENBHOCTE JBHKEHUS
PaBHOMepHOe u HepaBHOMepHOE JBHKeHHe. CpetHssa CKOPOCTb. @opmya JUisl BEIYHCIIEHHS CpeHei
1.2 | ckopoctu: v =S/t
PaBHOMepHOe npsiMonMHEliHOE JBH)KeHHE. 3aBHUCHMOCTH KOOPAMHATEI TeNa OT BPEMEHH B Cilydae
PaBHOMEPHOTO NPAMOIHHEHHOTO IBUKEHHUS
L3 | x(O)=x,+vf
['paduku 3aBHCHMOCTH OT BpeMeHM NS TPOEKIHH CKOPOCTH, IPOCKIHMH II€PEMEIIeHHs, IyTH,
KOOPAHHATEI IIPH PaBHOMEPHOM NPAMOIHHEHHOM [IBHKSHUH
3aBHCHMOCTb KOOPAMHATEI TeJIa OT BPEMEHH B CIIydae PaBHOYCKOPEHHOTO OPSMOIMHEHHOTO IBHKEHHS:
o
SO =vo 1+ * 5
QopMyIBI U TPOEKIHMH TEPEMEIIEHHS, NPOEKIHH CKOPOCTH U IPOSKIHH YCKOPEHHS IpH
PaBHOYCKOPEHHOM IPAMOIHHENHOM JBHIKEHHN !
2
£
1.4 sx(r)=u°x-r+an_-7,
v () =0y, +a,-t,
a, (f)=canst,
2 2
Uye = Uy~ =2ays,
I'paduky 3aBHCHMOCTH OT BpEMEHH Ui TPOEKIMH YCKODECHHS, HOPOEKIHH CKOPOCTH, IPOEKIIHH
NEPEMEINCHHS, KOOPMHATEI IIPH PABHOYCKOPEHHOM IIPSIMOJIHHEHHOM IBHIKCHAH
Ceobonnoe nanenne. GopMyIIs, OMUCHBAOIUE CBOGOLHOE NaAeHHE Teja 10 BEPTHKAIH (IBIKCHHE
1.5 | Tema BHM3 WM BBEPX OTHOCHTENBHO NOBepxHOCTH 3emim). I'padukm 3aBHCHMOCTH OT BpPEMEHH ISl
IPOCKIHMH yCKOPCHHS, MPOCKIMK CKOPOCTH H KOOPAUHATEI [P CBOGOIHOM NaIeHHH TeJIa O BEPTHKATH
CxopocTs paBHOMEPHOTO JIBHKCHH: TeJla 10 OKpyxkHOCTH. Hanpasnenne CKOPOCTH.
Dopmyria 1S BEIMHCICHHA CKOPOCTH Yepe3 PaHyc OKPYKHOCTH U eproJ obpammenns:
27R
B
T
[lertpoctpemutensuoe yckoperre. Hanpasierne IeHTPOCTPEMHATENILHOTO yekopenus. @opmyna ms
BBIYHCIICHUS YCKOPEHHUS:
2
1.6 v
“F
Dopmyita, CBA3EIBAIOMAN IEPHO H YaCTOTY 0OpAIICHHAS:
—_— 1
T
Macca. [TnotrocTs Bemecta. @opMyna [UIs BEMHCICHES TIOTHOCTH:
m
1.7 ==

V




1.8

Cuna — BeKTOpHas (usudeckas BeTHIHHA. CnosxeHue cui

1.9

SInenue unepruy. [lepsorit 3akoH HbroToHa

1.10

Bropoii 3akon HeioToHa:
F=m-d

CoHaIpaBJIeHHOCTh BEKTOPA YCKOPEHHS TeJa K BEKTOpA CHJIBI, ICHCTBYIONIEH Ha TEIIO

1.11

Baaumopeiictue Terr. Tperuit 3akoH HploToHA:

Foy= o & W)

1.12

TpeHHe [IOKOS  TPEHUE CKOMBKeHKs. DOPMyIa Jiist BEITHCIICHHS MO CHIIBI TPEHHsI CKOJTBIKEHUSL:
=u-N
F, p = M-

1.13

Jehopmarys Tena. YIpyrae d Heynpyrue nedopMaruu. 3aKkoH ynpyroit Aepopmaun (3aKoH ['yxa): |
F=k-Al

1.14

BceMHpHOE TATOTEHHE. 3aKOH BCeMHPHOT'O TATOTEHHUS:
my -y
2
R
Cuiia TsoKecTH. Y CKOpeHHe CBOOOHOrO MaJjeHHs.

dopMyIta 715 BRIYHMCIICHUS CHIIBI TAKECTH BGH3H moBepxHocTH 3emuu: F = mg.
JIpmxenue wianeT Bokpyr Comnna. Ileppas KocMuteckas CKOPOCTb. HeBecoMOCTh H MEPETPY3KH

F=G

113

MIMIyise Tena — BeKTopHas Qu3udeckas BEIMIUHa.
p=mo

Vmmynbe CHCTEMBI Tell. Vi3MeHEHHE HMITYIIbCa. MMy neC CHIIBI

1.16

3aKOH COXPAHEHHS UMITYJIbCA VLT 3AMKHYTOH CHCTEMBI TelL:
D=myD, +my U =const

PeakTUBHOE OBHKEHHE

1.17

Mexammgeckas paboTa. @opMyIia JUis BEIYUCIICHAS PaOOTHI CHITBL:
A=Fscosa

Mexanpugeckas MOIIHOCTE!

N=4
i

1.18

N I _ |

Kunernueckas ¥ moTeHIHaNbHAas sHeprusa. DopMmyIia ULl BEIYHCICHHA KAHETHYIECKOM SHEPTHH:

E, >
Teopema 0 KHHETHYECKOH dHeprun. PopMyna I BHIYACICHHU MOTEHIMAIbHOM SHEPTHHU TElIa,
IIOJTHATOTO
Ham 3eMIEH:

E,= mgh




Mexanuyeckas sHEprus:

E=E.+E ?
1.19 )
3aKxoH coOXpaHeHHs MeXaHHIeckoH sueprun. MopMyna s 3aK0Ha COXPAHEHUS] MeXaHUYECKOH
SHEPTUH B OTCYTCTBUE CHII TpeHHs: £ = const.
IIpespanienyie MeXaHHYECKOM SHEPTUH TIPH HAHYHH CHJIIBI TPEHHA.
[TpocThie MexaHU3MEL «30JI0TOE IPABKIIOY MEXAHHKH.
Peraar. MomeHnT cumsr: M - Fl.
VYenoBre paBHOBECHS phIYara;
M +M, +..=0
1.20 o i
Hoxsyoxaeni n HemoABMKHEL Groku. KITJ] IIPOCTBIX MEXaHH3MOB,
_— ‘4110-'1&3333
'r] e
‘Ampaqemz
JaBnenue TBEpI0TO TEIIA.
Dopmyna [UIs BEIYHCIICHHS JaBICHUS TBEPIOTO Tea;
_F
5
191 Hasnenue rasa. AtMocepHoe napienue.
. I'uppocTariyeckoe AaBieHAe BHYTPH JKHIKOCTH.
Dopmya i BEIMHCIICHAS NaBICHUsS BHYTPH JKHIKOCTH:
D=ph+ Py,
1.22 | 3akon ITackans. 'uapasiudecknii mpecc
3akon Apxmmena. PopMyna JUls ONpeHeIeHHs BHITAIKHBAIOIIEH CHITBI, NEHCTBYIOMEH Ha Telo,
MOTPYKEHHOE B KHUJIKOCTD HIIH I'a3:
1.23 -
£ Apx. © pgv
| Ycnosue nasanus Tena. ITasanue cyoB B BO3yXOIUIaBAHHE
Mexannyeckue konebaHus. AMIUIATYNa, MEPHOA M YacTOTa KOIeOaHHiL, ®opmyna, cBA3BIBAIOMIAs
HYacTOTy M NEepUo Konebanuii:
1.24
1
V==
T
1.25 | MaremaTH4ecKuii ¥ IPYKHHHBIH MAsSTHHKH. [IpeBpamerne sHEPrur Npu KONeOaTETEHOM IBHKEHHH
1.26 | 3aryxaromue koiebanus. Bemyskaenusie konebanus, Pesonanc
Mexanudeckne BONHBL IIPOONBHEIE M TONMEPEYHbIE  BONHEL JlniHa BONHEI M CKOPOCTB
{27 pacnpocTpaHeHHs BOJIHEL
' h=v-T
128 3ByK. ')pPOMKOCTE H BBICOTa 3ByKa. OTpakeHHe 3BYKOBOH BOJIHBI Ha IpaHuIe ABYX cpex. Undpa3syk u
i YIBTPA3BYK
IIpakmuveckue pabomoi
Vamepenue cpejinelt IIIOTHOCTH BEILIECTBA; APXHMEOBOM CHIIBL; KECTKOCTH NpyXuHEL, K03 dumuenrta
1.29 | Tpenns cKonbxeHus; paboOTh CHITBI TPEHHSI, CHJITEI YIPYTOCTH; CpeiHeH CKOPOCTH ABHKEHHS OpycKa 1o
HAKJIOHHOH IJIOCKOCTH; YCKOPeHHsA Opycka IpH ABHKEHHH 110 HAKIOHHOMN IUTOCKOCTH; YaCTOTHI W
epHoaa KONeOaHH MaTeMaTHYecKOro MasTHHKA; YacTOTH M IEPHOAA KOoJeOaHmif IPYKHHHOTO




MasTHHKA; MOMEHTA CHIIBI, JIEHCTBYIOIETO Ha phIHar; paGOoTEI CHIIBI yIPYrOCTH IIpH TOABEME Tpy3a C \
[IOMOIIBIO HEMOABWKHOrO Oiloka; paGOTHI CHJBI YIPYroCTH IpH noabEMe rpy3a € MOMOMIIBIO
noaBHxHOro 610Ka.

Vcclenopanye 3aBHCHMOCTH apXUMEJIOBOH CHITBI OT 00BEMa MOrpyKEHHOH YacTH Tena | OT IIOTHOCTH
JKHIKOCTH; HE3aBHCHMOCTH BBITAKMBAIOMIEH CHIIbI OT MacChl TEIIa; CHIIBL TPEHHs CKOJIBLKEHHSI OT CHUJIBI
HOPMANBHOTO AABNEHHS W OT POJa MOBEPXHOCTH; CHJIBI YOpYrocTH, BOZHUKAIONIEH B MpPYXKHHE, OT
crerenn aedopManuy NPYXHUHBL, YCKOPCHHA 6pycka OT yrla HakJIOHA HANpAB/IIOMEH; HEpHONA
(4acTOTHI) KoJeOamHil HUTSHOTO MAsTHHKA OT JUTHHBI HATH; neproja konebanui NpyKHHHOTO MaATHHKA
OT MacCHI TPY3a | HKECTKOCTH IPY)XMHEL, HCCIIE/I0BAHAE He3aBHCHMOCTH neproa KonebaHui HUTAHOTO
MASTHHKA OT Macchl rpy3a. [IpoBepka ycloBHsA PaBHOBECHS pbliarad

Dusuyeckue A6neHUs 6 Npupode. TIPAMEPEI JIBHXEHNS C Pas/IMIHBIMA CKOPOCTAMH B ’KMBOM M HEIKHBOH
npHpojie, AeHCTBHE CHJIbl TPEHHS B IMPHPOJE M TEXHHKE, NpWIMBEI W OTJIHMBEI, JBIKCHHE ILUIAHCT

1.30 | Conmeumoii CHCTEMBI, PEAKTHBHOE JIBIIKEHHE JKUBBIX OPraHA3MOB, PBIYard B TEIC yej0BeKa, BIMIHHE
aTMoc)epHOrO JABJICHHA HA JXHBOH OpraHH3M, IIaBaHHE pBIO, BOCIpPHATHE 3BYKOB JKMBOTHBIMH, |
3eMIeTpsiCEHre, CeliCMUYECKHIE BOHBL, HyHAMH, 5XO
Texnuyeckue ycmpoicmea: CrfOMETp, IaTIHKH TOT0XKEHHS, PACCTOAHUA 1 YCKOPCHHA, QHUHAMOMETD,
TIOJIIIMITHAKH, PAKETHI, PHIYAr, MOBHKHBIH H HEI[OIBYIKHBIN 6JI0KH, HAKIOHHAS IUIOCKOCTh, MPOCTHIE

1.31 | Mmexauw3Mbl B OBITY, cooOmiarommecs COCYHBI, yCTpOMCTBO BOAONPOBOJA, TUIpABIUYECKUHA 1Ipecc,
MaHOMETp, 6apoMeTp, BHICOTOMED, TIOPIIHEBOH HACOC, ADEOMETP, IXOJIOT, HCIOIb30BaHUE YIbTPa3BykKa
B OBITY ¥ TEXHHKE

2 TEIIJIOBBIE SIBJIEHWA

21 OCHOBHBIE TTONOKEHHUS MOJIEKYISPHO-KHHETHIECKOH TEOPHH CTPOCHHS BEILICCTBA. Mopenu TBEPHOTO,
] JKHJIKOTO M ra3000pa3sHoro COCTOSHHIT BemecTsa. KpuCTaLTHICCKUE H amop(HEIE Tena

59 JlBwkenue vacTui BemecTsa. CBs3b CKOPOCTH ABIDKCHHA acTHIl C TemmepaTypoil. bpoyHoBcKoe
' nBHKeHHE, THDPy3HsL

2.3 | CmaumBaHHe W KATHIUIAPHLIE SBJICHHS

2.4 | TennoBoe pacUIMPEHHE H CXKATHE

2.5 | TennmoBoe paBHOBECHE ]

2.6 | Bayrpennss sHeprus. PaboTa 1 Temionepesnada Kax crI0coOB! M3MEHEHHs BHYTPEHHEN S9HEPIHH

2.7 | Buzsl Teronepenadn: TIONPOBOAHOCTD, KOHBEKIA, U3TyHCHHC
Harpesanue 1 oXyiakieHue Tel. KommdecTBO TenIOTEL. V nenpHas TeII0EMKOCTb:

28 | O=cm(t,—t;)
3aKOH COXpAHEHHs SHEPruH B TEIUIOBBIX IPOIECccaXx. VpaBHeHHE TEIIOBOTO Daamca:

2.3 Ql +Q2 .20
Ucnapenue u KoHaeHcanus. Vismenenue BHYTpEHHE# SHEPriH B MPOLECCE HCMAPEHUA U KOHICHC AN,

210 | Kumenne sxuakocTn. Y AeIpHAS TEMIOTa napooGpasosanust: L = O/m

2.11 | BraxHocTh BO3ayXa
IlnaBrnende ¥ KpHCTAM3anys. VisMeHeHUE BHYTPEHHEH SHEPIUH TIPH IIABICHUN H KpUCTAIIM3AIHH,
V nenpHas TErioTa IJIABJICHUS:

2.12 0

m

7213 BHYTpeHHAS SHEPIHs CrOPAHHS TOTUIMBA. Y IejibHas TeIUI0Ta CrOpaHus TOMHEA: ¢ = Q/m

2.14 | IlpuHnumsl paboThI TEIVIOBEIX ABUTATEICH. KI1J] TenoBOrO ABHraTEssd

2.15 | IIpaxmuvecxue pabomut




M3mepenue yanenbHOH TEIUIOEMKOCTH METAUIMYECKOTO IIIIHH/APA; KOJHYECTBA TEIJIOTEL, IIOTy4E€HHOTO
BOJIOW KOMHATHOH TeMIepaTypbl (GMKCHPOBAHHOH MAacChl, B KOTODYIO OIYIIEH HArPETHIA LHIHHID;
KOJIMYECTBA TEIJIOTH, OTJAAHHOTO HArPETHIM IHIHHIPOM, ITOCNE OMYCKAHHS €ro B BOAY KOMHATHOM
TEMIIEPATyphl; OTHOCHTECIBHOH BI@KHOCTH BO3JAyXa;, YHENbHOM TEIIOTHI MJIABICHHUS JIBJA.
Hccnenoanue H3MEHEHHA TEMIIEPATYPBI BOJIBI IPH PA3IMYHBIX YCIOBUSIX; SBJICHHS TEIUI00OMEHa IpH
CMENIMBAHUH XOJIOJHON U ropsueil BOJBL; Ipolecca HeapeHus

Qusuveckue ANeHUS 6 npupode: TIOBEPXHOCTHOE HATSIKEHHE M KalWUIIPHBIE SBICHUS B IIPUPOJIC,

2.16 | xpucramisl B mpupoze, 3nydenne Connila, 3aMep3anie BoI0EMOB, MOPCKHE OpH3EL; 06pa3oBaHHe POCHL,
TyMaHa, HHes, CHera
Texnuueckue ycmpouicmea: XalMIULPhI, NPHMEPHl HCIONBG30BAHHA KPHCTANLIOB, IKAIKOCTHBINA
2.17 | TepMOMeTp, HAaTYHK TEMIEPATYphl, TEPMOC, CHCTEMA OTOIUICHHS JOMOB, THTPOMETPEL IICHXPOMETP,
naposas TypOuHa, ABUraTellb BHYTPEHHETO CrOPaHHs
3 SJIEKTPOMATI'HUTHBIE SABJIEHU S
3.1 | OnexkTpusanus Ten. J{Ba BU/a SJEKTPHYECKHX 3apAJI0B
3.2 | BaaumogneiicTBre 3apsukeHHBIX Tell. 3akon Kynona
3.3 | 3akoH coXpaHEeHHs JIEKTPHIECKOTO 3apsia ]
34 Onexrpadeckoe none. Hanpsmx€HHOCTS s1ekTpraeckoro mosst. [[pHHNHT cyneprno3HIuy 3MeKTPHYeCcKUX
' nosie# (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocutemu snextpudeckux 3apanos. [lelicTBHE SMEKTPHYECKOrO MONA HA 3JIEKTPUYECKHE 3apSbl.
' [TpOBOAHUKH M JU3IEKTPUKH
IlocTosannbli snexrpuaeckuit Tok. JleiicTBHA anekTpudeckoro Toka. Cuna Toka. Hanpsxerwue.
I[=q/t, U= A/
3.6 ? 4
DJIeKTpHYECcKOe COMPOTHRIICHHE. Y IeIBHOE 3EKTPHYECKOE COMIPOTHRIICHHE:
37 |R=plS
38 3axon Oma s ygacTka anekrpudeckoit uemn: / = U/R
IMocnenoBarenbHoe coeMHEHHE IPOBOIHMKOR;
I,=I,; U=U,+U,; R=R +R,
3.9 | [Mapannensnoe coeMHEHHEE IPOBOIHUKOB PABHOTO CONPOTHBIICHHUS:
U=U,;I=l] +I;R=§.
1= ! -
| CMelnanHbIe COeTUHEHHS TTPOBOIHHKOB
3.10 PaGoTa u MomHOCTE 3eKTpuyeckoro Toka. 4 = Ult, P = Ul
3akon JDxoyis — Jlenna:
2
3.11 Q=I"-R-t
3.12 | Oneir Opereaa. MarauTHOE MOJIe MPSAMOTO IIPOBOAHKKA C TOKOM. JIMHHM MarHHTHOM HHAYKIHAN
3.13 | MarauTHOE moJie OCTOSHHOTO MarHuTa., B3auMoieCTBHE IOCTOSHHEIX MArHUTOB
3.14 | JlelicTBHEe MarHUTHOTO MOJIs HA IIPOBOIHHAK C TOKOM
3.15 | Onsrrer @apanes. Spenne sneKTpoMarHATHON HEAYKIMH. [Tpasuio Jlerna
IIpaxmuyeckue pabomui
3.16 | MsMepenne 3/IEKTPHYECKOrO CONPOTHBIEHHS PE3NCTOPA; MOUIHOCTH 9JIEKTPHYECKOr0 TOKA; pabGoThI

SJIEKTPHYCCKOI'0 TOKA.




Vccneopanye 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAIOIIErO B MPOBOAHHKE (PE3HCTOPEI, JIAMTIOUKa), OT
HANPSUKEHHS HA KOHIAX IPOBOJHHKA; 3aBUCHMOCTH CONPOTHBICHAA OT JUIMHBI POBOHHKA, MLIOMA/IHA
€ro NMONepeYHOro CeYEHUA U YACAbHOTO CONPOTHBIICHHU.

I[IpoBepka MpaBMia JUBL OICKTPHYECKOTO HANPAKCHMS MPH  MOC/HCI0BATENBLHOM  COCAMHCHMH
IIPOBOIHUKOB; [IPABIIIA TS CHITHI HJIEKTPAYECKOrO TOKA MPH NapaJuieibHOM COCTHHEHHH POBO/HHIKOB
(pe3ucTOPHI H JIAMIIOUKA)

Dusuyecikue senenus 6 npupode: SIEKTPUHYECKHE SBICHHA B atMocdepe, SICKTPHYECTBO JKHBBIX

3.17 | opraHM3MOB, MArHUTHOE I10JIE 3eMiH, jpeiid) mMOMOCOB, PONIb MATHUTHOTO MOJIA UL )KHU3HH Ha 3emne,
NOJISIPHOE CHAHHE
Texuuyeckue ycmpoiicmea: SIEKTPOCKOI, aMIepMeTp, BOTbTMETP, PEOCTaT, CUSTUHK NEKTPHHCCKOU
31g | PHEPrHL, 3IEKTPOOCBETHTENBHEIE  NPHOOPBI, —HArpeBaTeNbHbIE  HIEKTPONPHOOPEI (puMepsl),
SMEKTPHYECKHe IPEIOXPAHATENH, SMEKTPOMArHHUT, SIEKTPOIBUIaTe/b NOCTOAHHOTO TOKA, TEHEPATOP
IIOCTOSIHHOI'O TOKa
| 3.19 | DmexrpoMarHuTHbIE BOMHEL [1IKana 3MeKTPOMAarHUTHBIX BOMH
3.20 | Jlyuesas mojenb cBera. [IpamonrHeHOE PaclpoCTPaHEHUE CBETA
3.21 | 3axon orpaxenus csera. [ltockoe 3epkano
3.22 | IIpenomnenue cBeTa. 3aKOH MPEIOMIICHHUS CBETA
3.23 | Jlucepcus cBeTa
3.24 | Jumsa. Xox iaydeii B munze. PoKycHOE paccTosHuUE JTMH3bL. ONTHYUECKAs CHIa JIMH3bL D=1/F
3.25 | I'mas xax onTuyeckas cucreMa. Onruueckie mpubopsI
IIpakmuyeckue pabomvl
HHHPar##H#IaMepenre ONTHYECKO! CHIIBI coOHparomei JMH3EL; HOKYCHOTO PACCTOAHHS cobuparomen
nuH36I (110 CBOMCTBY PaBEHCTBA Pa3MEpOB IpeIMeTa U M300paKeHus, KOrjaa NpeaMET PacroyoXKeH B
3.26 | nBoitHOM (OKyCe), IOKa3aTeNs IPeIOMIICHHS CTEKIIA.
HH#HPar### ccnenosanye cBOCTBA M300paKEHHUS, TIONYIEHHOTO C TOMOIIBI0 COOMPAIOIIEH JTHH3BI,
H3MeHeHHs (POKYCHOTO PACCTOSHEA ABYX CTOXKEHHBIX JIMH3; 3aBUCHMOCTH yIJla IPEIOMIICHHS CBETOBOTO
JIy4a OT yIJjia IaJIeHys Ha FPaHHIle (BO3/YX — CTEKIIO» |
397 Qusuyeckue agnenus 6 npupode. 3arvenus Commna u JIyHsl, uBera Teil, ONTHYECKHE SBJICHHS B
atmocdepe (uset Heba, pedpakiusd, pagyra, MEPaK)
3.28 | Texnuueckue ycmpoiicmea: O4KH, IEPUCKOI, (GoTOANIIAPAT, ONTHIECKUE CBETOBO/II
4 KBAHTOBBGIE ABJIEHWA
| 4.1 | PammoakTHBHOCTB. Ajlb(a-, OeTa-, raMMa-Hu3Iy9CHH. Peaxuun anbta-u Oera-pacnazna
4.2 | Ousitst Pesepdopia 1o paccesHuo allb(pa-4acTHiL. ITranerapHas MOAEIL aTOMa |
4.3 | CocraB atomuoro sizgpa. Msoromst
4.4 | Tlepuon moypacra/ja aTOMHBIX A71ep
4.5 | Snepuble peakiuu. 3aKOHBI COXPaHCHHS 3apAN0BOr0 ¥ MAaCCOBOIO THCE
Dusuveckue seNeHUs 6 Npupode; €CTECTBEHHBIH pPal¥OAaKTHBHBIN (OH, KOCMHYECKHE JIyUH,
4.6 | pamMOAaKTHBHOE W3IyUCHHE IPHPOIHEIX MHHEPATIOB, JCHCTBHE PAIHOaKTHBHBIX H3ITy4EHUHA Ha OPraHu3M
4enoBeKa |
47 Texnuyeckue ycmpolicméa: CUEKTPOCKOI, WHIMBHAyalbHbIH J03MMETP, kamepa Buibcona, anepuas

SHEepreTHKa
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