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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENmu TNpernojaBaHds y4eOHOTO
npeaMera «PU3ukay.
Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4yHOM IpaMOTHOCTH OOYYAIOLIMXCSl U OpraHU3alMi0 U3y4eHUs (PU3UKU Ha JESITebHOCTHOMN
ocHOBe. B mporpamme 1o (u3HMKe YYHTHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO TIpenMeTa B
peannzanuu TpeboBanuit ®I'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM M METalnpeaIMEeTHBIM
pe3ynpraTaM OOy4YeHHs, a TakKKe MEXIPEAMETHbIE CBSI3M E€CTECTBEHHOHAyUHBIX Y4YEOHBIX
MPEAMETOB Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHuUs.
[IporpamMma no Qu3suke ycTaHaBIMBAaeT paclpeielieHne y4eOHOro maTepuana o rojaam
obyuenus: (1o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIENI0BATEILHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa ¢ IENbI0 OKa3aHUSI METOAMYECKON MOMOIIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.
®u3zrKa ABISETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUN, M3y4aeMbIX XUMHUEH,
OunoJsioTHel, acTpoHOMUEH U (pu3myeckoit reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble o0Opa3lbl NMPUMEHEHHs HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUM O MUpeE.
OnnHa w3 TIaBHBIX 337a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType 0O0Iero oOpa3oBaHUS
COCTOMT B (POPMHPOBAHMHM €CTECTBEHHOHAYYHOW TpPAaMOTHOCTHM U UHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpENAINoJiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YyIOUIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTbD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HMCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu u3yueHus (U3HKUA HAa YpOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs OIpPENEICHbI B
Konuenuuu npenogaBanus ydyeOHoro npeaMera «Pusuka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peamu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yrBepxka€HHON pemenreM Koisernn MunncrepctBa npocsemenus Poccuiickoit denepaunn
(mpotoxon ot 3 nexabps 2019 r. Ne [IK4BH).
ey u3yyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOyJaroIuXcs K HaydHOMY H3YUEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHUH O HAyYHOM METOJe TMO3HaHUA © (PopMHpOBaHHE
HCCIIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4CHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHue NpeACTaBICHUN O posid (PU3UKHU AL Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaTbHON
JeATEIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYECHHUIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHre STHX Iefiell mporpamMmbl 1Mo (uU3MKe Ha YpPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

e npuoOpeTeHHEe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUTOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHWEe yMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYCHHBIX 3HAHUIA;

® OCBOGHHE METOJIOB pEUICHHS NPOCTEHIINX Ppacu€THBIX 3a/Ja4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIENIeH, TBOPUECKUX U MPAKTHKOOPHEHTHPOBAHHBIX 33/1a4;

® Dpa3BUTHE YMEHUH HAOMOJATh TPUPOAHBIC SBJICHUS W  BBITIOJTHATH  OMBITHI,
nabopaTopHble pabOTHl M AKCIIEPHUMEHTAIBHBIC HWCCIEAOBAHHS C HCIOJIH30BAHUEM
M3MEPHUTEIBHBIX TPUOOPOB;

e ocBOeHHE TPHEMOB pabOTh ¢ HWH(poOpMaImed (QHU3MUECKOTO COACp)KaHUS, BKIIOUYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSX (GHU3WUKH, aHaIu3 H KPUTHYECKOE
OlleHMBaHHE UH(OPMaLIUY;

® 3HAKOMCTBO cO cepamu MpoheCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKCHHUAX (PU3HMUECKON HAYKH.

Ha uzyuyenue ¢pusuku (6a30BbIi ypoBEHb) HA YPOBHE OCHOBHOTO OOIIIET0 0Opa30BaHMs
oTBoaMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacos (2 vyaca B
Heneno), B 9 kiracce — 102 vaca (3 gaca B Heenio).

[Ipenyaraemerit B mporpaMme 1o Gpu3nke nepedeHs Ja00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEHIATENBHBIN XapaKkTep, YYUTENb JelacT BBIOOp MpOBeIeHHs Ja0OpaTOPHBIX PadOT |
OTIBITOB C YYETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaONINXCs, CITUCKA SKCIIEPUMEHTATEHBIX
3aJJaHUl, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro MUpa.

®dusuka — Hayka o npupoje. SBnenHus npuponabl. OU3NUECKUE SBICHUSA: MEXaHHUUYECKHUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenMUMHBL M3Mepenue ¢usuueckux BenuunH. Dusnyeckue MpUOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoiHasi CUCTEMA €IMHMII.

Kak ¢u3uka u apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT Mpupoay. EcTecTBeHHOHaydHBIN
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE THUIOTe3, O0OBbsACHEHHEe HabmogaemMoro spieHus. OmnucaHue
(u3NYeCKUX SABJICHUN C TIOMOIIIbIO MOJEIEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®uznyeckue NMpUOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHHH aHAJOTOBBIM H IH(PPOBHIM

prudopoM.

Jlabopamopnuie pabomul u onvimot.

Onpenenenre HeHb! JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.

Omnpenenenne pasmMepoB MabIX TEI.

aorwpnE

W3mepeHne TemmepaTypbl IpU IOMOIIM JKUAKOCTHOIO TEpPMOMETpa M JaTdHMKa
TEeMIIepaTyphbl.
6. IIpoBenenue uccienoBaHHUs IO IMPOBEPKE TUIOTE3bI: AATBHOCTh MOJIETA IIAPUKA,
MYUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIE, YeM OOJIbIlIe BBICOTA ITyCKa.

Pa3znen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

Crpoenue BewiecTBa: aTOMbl M MOJIEKYNbI, HMX pa3Mepbl. OMbITHI, 10Ka3bIBAIOLIUE
JMCKPETHOE CTPOEHUE BELIECTBA.

JIBmkeHue uacTull BemiecTBa. CBs3b CKOPOCTH JABMIKEHHMSI YacTHUL[ C TEMIIEPAaTypOH.
bpoyHoBckoe nBmxenue, auddysus. B3aumozelicTBue dYacTul] BellecTBa: NPUTSDKEHUE U
OTTaJIKMBAHUE.

ArperaTHble  COCTOSIHMsI ~ BEIECTBA: CTPOGHHME Ta3oB, JKUJIKOCTEH U TBEPABIX
(KpucTaJuIMyecKux) Tel. B3auMocBs3p MeXIy CBOMCTBaMHU BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSAX U MX aTOMHOMOJIEKYJISIpHBIM CTpoeHHeM. OCOoOEHHOCTH arperaTtHblX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HaOmoneHne GpOyHOBCKOTO JBMKEHHUSL.

2. Habmopenue nudpoysuu.

3. HabGmozneHue sBieHUH, 0OBACHAIOMNXCA NMPUTSHKEHUEM WM OTTAIKMBAHMEM YacTHUI]

BEIIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIIOB (C MCIIONIb30BaHUEM (oTorpaduit).

2. OnsITHI 110 HAOIIOAEHUIO TETIJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThI 0 0OHAPYKEHUIO NEHCTBUS CHUI MOJIEKYISPHOTO MPUTSKEHHSL.

Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE M HeEpaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBMKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepuuu. 3aKOH HHEpUUU. B3aumopeicTBue Ten Kak NpUYMHA H3MEHEHUS
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cuiia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAUHAMOMETpA. SIBlieHME TATOTEeHUs U cuja Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B IpUpoae U TEXHUKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.
N3mepenune ckopocTH NPSMOJIUHENHHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUH.
Habmonenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.
CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.
Jlabopamopnuie pabomel u onvimel.
1. Ompenenenne CKOpPOCTH PAaBHOMEPHOTO MABM)KEHHS (IIapUKa B KHUJAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OmpeneneHune cpemHel CKOPOCTH CKOJNBKEHHS OpycKa WM IapuKa MO0 HAKIOHHON
IIJIOCKOCTH.
3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.
4. OnbITl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.
5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT Beca Tela U
XapaKTepa CONMPUKACAIOIINXCSA IIOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIeHUd Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEJAMU, KUAKOCTIMU
n razamu. 3akoH llackans. [lHeBmaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
riyounbsl.  ['wapocratmueckuii  mapagokc. CooOmiaromuecs cocynsl. [ 'mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuuuHBI CylIeCTBOBAHUS BO3YIIHOMN
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBHUCHUMOCTH
aTMOoc(epHOro JaBJIEHHUA OT BBICOTHI HaJl YypoBHeM Mops. [lpubopbl s u3MepeHUs
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TeNo. BerTankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

emoncmpayuu.
3aBUCHUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYpPHI.

Ilepenava naBIeHUS )KUIKOCTBHIO U Fa30M.

Coobmaromumecs: Cocypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue neicTBHs aTMOC(HEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKUBAIONIEH CUJIBI OT 00BEMa TOTPYKEHHON 4YacTH Tena W
IJIOTHOCTH XKUAKOCTH.

ok wnE

ok wnPE



7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOMN KUJIKOCTH.

8. VYcioBue miaBaHus TeN: IUIABAHWE WJIM TOTPYKEHHE Tell B 3aBHCHUMOCTH OT
COOTHOUICHUS IUIOTHOCTEHN TEJIA U KUIAKOCTH.

Jlabopamopusie padomot u onvimel.

1. HccnemoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOUW B KHUIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAIKABAIOIICH CHJIBI, JCHCTBYIOIICH HA TEJO, TMOTPYKEHHOE B
AKUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHBAIONICH CHIIBI, JEHCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT MACCHI TEIA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
AKUIKOCTH.

5. KoncrpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKM U OIpeneieHue €€

rpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckast pabota. MOLTHOCTb.

[IpocThie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus
priuara. [IpumeHeHue mpaBusia paBHOBECHS pblyara K OJ0Ky. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocThix Mexanu3MoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHHKE.

Mexannueckas sHeprus. KuHetmueckas W noTeHUHauibHas sHeprud. [IpeBpaienue
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXAHHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenne paOOTHl CHJIBI TPEHHUS NPU PABHOMEPHOM JBIKEHHUH Teja IO

TOPU30HTAIBHOM TOBEPXHOCTH.

2. HccnenoBaHue yciaoOBHil paBHOBECHS pbluara.
3. Hsmepenne KII/| HakIOHHOM IJIOCKOCTH.
4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHUH.
5.
8 KUIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OCHOBHbIE TIOJIO)KEHUSI MOJIEKYISIPHO-KUHETUUECKOW TEOPUH CTPOEHMS BenlecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOLIUE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKOIN TEOpUU.

Monenu TBEPAOTO, KHUAKOTO U ra3000pa3HOT0 COCTOSHUM BemlecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, JKUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KMHETHYEeCKOM Teopun. (CMauuMBaHME W KalnWUIApHBIE sBIeHUS. TemoBoe
pacLIUpEHUE U CHKATHUE.

Temnepatypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHMS YacTHII.
Buytpennsis »Heprus. CnocoObl HW3MEHEHHsS BHYTPEHHEW OHEpruu: Tervionepenaya M
coBepireHne padboThl. Bupl Terionepenaun: TEIUIONPOBOHOCTh, KOHBEKIIHS, U3TyYeHHE.

KoanuecTBo TemnoTel. YaenpHas TEIUIOEMKOCTH BeIIECTBA. TeII0OOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. IlnaBneHue u oTBepleBaHUE KPUCTAIITHYECKUX
BEIIECTB. YJenpHas Temiora IuiaBneHus. [lapooOpazoBanue u KoHjaeHcarus. VcmapeHue.
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Kunenne. YnenpHas Temiora mapooOpa3oBaHusl. 3aBUCMMOCTh TEMIEpaTypbl KUICHHS OT
aTMOC(EepHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.
DHeprus TOIIUBaA. Y IelbHas TEMJI0Ta CrOPaHUsL.

[punnuner paboter TerioBbix nBurareneit KIIJ[ rterutoBoro pgpuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.
3aKOH COXpaHEHUs U MPEBPALLEHUS SJHEPTUU B TEIUIOBBIX IIpOLECcCaXx.

Jemoncmpayuu.

1. HaOGmoneHnne OpOyHOBCKOTO JBMKEHHUS.

2. Hab6mronenue nuddys3un.

3. HabGnronenue siBIICHUN CMAYUBAHUS U KAITWJUIPHBIX SIBJICHHM.

4. HalGnrogeHue TEIIOBOTO pacIupeHHs Tell.

5. M3menenue naBieHus ra3a npu U3MEHEHWH 00bEMA U HarpEeBaHUU WIIH OXJIAXKICHUH.

6. IlpaBuia u3MEpeHHS TEMIIEPATYPHI.

7. Bunel Teruionepeaayu.

8. OxmaxxJeHne Ipu COBEPIICHUH PaOOTHI.

9. HarpeBanue mpu COBepIICHUH PAOOTH BHEITHUMH CHIIAMHU.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. Habnronenne KumneHus.

12. HabOimoieHue TIOCTOSTHCTBA TEMITEPATyphl IPH TUTABIICHUH.

13. Mojienu TEIUIOBBIX ABUTATENEH.

Jlabopamopnuie pabomel u onvimel.

1. OmnpIThl O 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

2. OmnbITHI MO BHIPAILIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOMN COJIM UJTH caxapa.

3. OmnbIThI 10 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEIl.

4. Ormpenenenne 1aBJICHUs BO3ayXa B OAJIJIOHE IIMPHUIIA.

5. OmnbITel, EMOHCTPUPYIOIIME 3aBUCHMOCTh [aBJICHUA BO3AyXa OT ero oObéma u
HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka rUMOTE3bl JUHEHHOW 3aBUCHUMOCTH JJUHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUUECKOMN TPyOKe OT TeMIIepaTyphbl.

7. HaOmronenue u3MeHEHHUS BHYTPEHHEHM 3HEPrUM Tella B pe3yibTare TeIulonepenadu u
paboThl BHEITHUX CHUIL.

8. HccnenoBaHue siBIEHHS TEINIOOOMEHA MTPH CMEUIMBAHUH XOJOIHOM U TOpSYei BOIDI.

9. OmpegeneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢
HarpeThlM METaJUIMYECKUM IIMIIUHIPOM.

10. Ompenenenue yneabHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Onpenenenrie OTHOCUTENBHOMN BIAKHOCTH BO3yXa.

13. Ompenenenue yneabHOM TEIUIOTHI MJIaBICHUS JIb/IA.

Pazgen 7. DieKkTpu4yecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja 3MEKTpUYECKUX 3apsaoB. BzaummopelcTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMMOCTb CHIJIBI B3aMMOJAEHCTBHS 3apsDKEHHBIX TNl OT BEJIWYHMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. IlpuHnun cynepno3nnuu
IEKTPUYECKUX TOJIEN (HAa KaUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apa10B. DJEMEHTapHBIM 3ieKkTpuueckuid 3apsan. CrpoeHue
atoMa. I[TpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOI0 3apsaa.



DNEeKTPUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA. VICTOUHUKH
MOCTOSTHHOTO TOKa. J[eMCTBUSL AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHMJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OJnexkTpuyeckoe HampspkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIEIbHOE COINpPOTUBJICHUE BellecTBa. 3akoH Owma Juisi ydacTKa LEMH.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

PaboTa 1 MOITHOCTH ANIEKTPUYECKOTO ToKa. 3akoH Jxoynsi—JIeHna. DnekTpruuecKue menu
Y TIOTPEOUTEIH IICKTPUUECKOH 3HepTrur B ObITY. KOpOTKOE 3aMBbIKaHHE.

[TocrostHHpIE MarHuThl. B3amMopaelcTBME NOCTOSIHHBIX MAarHuToB. MarHuTHOE MOJIE.
MarnuTHO€ noJie 3eMJIM U €ro 3Ha4eHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe 1oJie
AIEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTPOMAarHuTOB B TEXHHUKE. [[eicTBMEe MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrarelb MOCTOSSHHOro Toka. lcrnonb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SIBneHue  snekTpomMarHuTHoM  wHAykuuu. IlpaBuio  Jlenuna.
OnekrporeHeparop. CrocoObl TOJYyYEHUS] DIICKTPUUECKOM DSHEPruu. ODIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3anus Tell.
JIBa poja 3EeKTpUYECKUX 3apsA0B U B3aUMO/ICHCTBHE 3apsyKEHHBIX TEJl.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.
DneKTpocTaTU4eCcKas HHIIYKIHUS.
3aKOH COXpaHEHHUS IEKTPUUYECKUX 3aPAI0B.
[IpoBOTHUKY U TUAIIEKTPUKH.
MoenupoBaH€E CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJIS.
W cTouHMKY TOCTOSIHHOTO TOKA.
JlelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIAKOCTH.
. I"a30BbIi1 pa3ps.
. I3MepeHue cuiibl TOKa aMIepMeTpoM.
. I3MepeHnue >1eKTpruuecKoro HanpsKeHUs! BOJIbTMETPOM.
. Peocrar n mara3us conpoTHBIICHHIA.
. B3aumoieficTBie MOCTOSIHHBIX MarHUTOB.
. MoienrpoBaHue HEBO3MOXKHOCTHU Pa3/IeJICHHs MOJTIOCOB MarHUTA.
. MoienupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarautHoe mose Toka. DJIeKTPOMAarHur.
. JleiicTBre MarHUTHOTO TIOJISl HA MPOBOIHUK C TOKOM.
. DIIEKTPOABUTATENh TOCTOSHHOTO TOKA.
. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIlpaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €r0 BOSHUKHOBEHHSI.
25. DnexkTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopusie pabomot u onvimol.
1. OnbIThl O HAOMIOJECHUIO NIEKTPU3AIMHU TNl MHAYKIIUEH U TIPU COMIPUKOCHOBEHHHU.
2. WccnemnoBaHue AEMCTBHS AIEKTPUUYECKOTO MOl HA TPOBOJHUKHU M TUDIIEKTPUKH.
3. CoOopka u mpoBepKa paboThI TEKTPUUYECKO 1IeTIH TOCTOSHHOTO TOKA.
4. W3MepeHue U peryaIupoBaHHUE CUIIBI TOKA.

CoNORr~LNE

NNNNNNRPRRPRRRRERERRPRR
B WONRPFPOOONOODUDNWNERERO



5. H3mepenue u peryaupoBaHHe HANPSHKCHHUS.

6. HccrenoBanue 3aBUCHMOCTHU CHIIBI TOKA, WAYIIETO Y€pe3 PE3UCTOP, OT COMPOTHBIICHHS
PE3UCTOPA U HANIPSDKEHHS HA PE3UCTOPE.

7. OneIThl, JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  AJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUTMHBI, IIONIA ! IIONIEPEYHOTO CEUCHHUS U MaTepHaa.

8. IIpoBepka mpaBmiia CIOKEHHS HANpPSHKCHUH NTpPU TOCIEIOBATEIHHOM COCIUHEHUU
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH NMAPAJUICTBHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.

11. Onpenenenrie MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. UccnenoBanne 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT HaIpsOKCHHUS
Ha HEW.

13. Onpenenenne KI1J] HarpeBares.

14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMMOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MarHUTHOTO TIOJNSl TOCTOSIHHBIX MAarHMTOB MpU WX OOBEIMHEHHH H
pa3eneHnH.

16. UccnenoBanue AEWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHL, JEMOHCTPHUPYIOIIHAE 3aBUCUMOCTD CHITBI B3aHMOACHCTBHUS KaTYIIKA C TOKOM U
MarHuTa OT CHJIBI TOKA M HalpaBJICHUS TOKA B KaTYIIKeE.

18. N3yyenne AeHCTBUS MATHUTHOTO ITOJISI HA TPOBOTHHUK C TOKOM.

19. KonctpynpoBanue 1 u3ydeHue paboThl JEKTPOIBUTATEIS.

20. Usmepenne KII]] anekTpoaBuraTeibHOM YCTAHOBKH.

21. OnpITEl MO MCCIEIOBAaHUIO SBJICHMS 3JIEKTPOMAarHUTHOM HMHAYKLMHU: HCCIIEIOBAHUE
M3MEHEHHMH 3Ha4eHUs U HalpaBJIeHUs WHAYKIIMOHHOIO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBukeHHe. MarepuanbHas Touka. Cucrema otcué€ra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JIBM)KEHMs. PaBHOMepHOe mnpsMoJuHeHHoe aABwkeHue. HepaBHomepHoe
npsAMOJIMHENHOE JBWKeHHe. CpeaHsss U MIHOBEHHAas CKOPOCTh Teja IPU HEPABHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE npsiMoiiiHEeHOe ABmkenune. CBoOoaHoe nagenue. OmbIThl
lanumnes.

PaBHOMepHOE ABIKeHHE MO OKpyKHOCTH. Ilepuoa m dactora oOpamenus. Jluneitnas u
yIi0Bas CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

ITepBriit 3akon HerotoHa. Bropoit 3akon Herotona. Tpetuii 3akoH Herotona. Ilpuniun
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuja TPEHUsS CKOJIKEHMs, CUila TPEHHS
IIOKOS, APYTUE BUIBI TPEHUSL.

Cuna TsHKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOTO TMaJeHUSs.
JBuxkenne mnaHer Bokpyr Connua. IlepBas kocmmueckass ckopocTb. Heecomocth u
MIEPErPY3KHU.

PaBHOBecue MarepuanbHO TOUKH. AGCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenune umnynbca. Mmnynbe cuiibl. 3aKOH COXPAaHEHHUS] UMITYJIbCA.
PeaktuBHOE nBUXKEHUE.



Mexanndeckass pabota U MOIIHOCTh. PaboTa cui TshkecTH, ympyroctw, TpeHusi. Cs3b

SHEPruu

u pa60TbI. HOTGHLII/IaJIBHaSI SHEprusg Tejaa, MOAHATOrO HaJd HNOBCPXHOCTHIO 3CMIIH.

IToreHumanpHas 3Heprus C:karod NpyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHUHETUYECKOHN
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HabmroneHue MEXaHU4ECKOro JIBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE TyTeH W TPACKTOPHHA IBIKEHHUS OJHOTO M TOTO K€ TeJa OTHOCHTEIHHO
PAa3HBIX TEINI OTCYETA.

3. H3mepeHne CKOpOCTH B yCKOPEHUS PSIMOJIMHEHHOTO TBUKEHUSI.

4. HWccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKEHMUS.

5. HaOnronenue nBuxeHUs Teja Mo OKPYKHOCTH.

6. HaOmoneHne MexaHHMUECKUX SBJICHHMA, TPOUCXOIAIINX B cucTeMe oTcuéTa «Temexkay
pHu €€ paBHOMEPHOM U YCKOPEHHOM JBM>KEHUU OTHOCUTENILHO KaOuHeTa (pU3uKu.

7. 3aBUCHMOCTb YCKOPEHHS TeJa OT MACChl Tela U JEMCTBYIOLIEH Ha HETO CUIIBI.

8. HabmroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJl.

9. H3meHeHue Beca Teja MPH YCKOPEHHOM JBHKECHHH.

10. Tlepenavya ummynbca Ipy B3aUMOJICHCTBUAN TEJI.

11. [IpeoOpa3oBanHust SHEPTUU IPU B3aUMOJECHCTBUY TEN.

12. CoxpaHeHre UMITYJTbCca IPY HEYIPYTOM B3aHMOICHCTBHH.

13. CoxpaHeHme UMITyJTbca IPH a0COIIFOTHO YIIPYTOM B3aUMO/ICHCTBHH.

14. HaGmroieHrne peakTUBHOTO JBUKCHHUSI.

15. Coxpanenne MeXaHUYECKOM PHEPTHUU MTPU CBOOOTHOM TIaICHHH.

16. CoxpaHeHre MeXaHU4ECKOM SHEPruy IPU ABMKEHUHU Tella MO JeHCTBUEM MPYKUHBI.

Jlabopamopnuwie pabomel u onvimel.

1. KoncTpynpoBaHMe TpakTa A pa3roHa M JAJIbHEHIIEro pPaBHOMEPHOIO JABHKEHUS
HIapUKA WU TEIEKKH.

2. OmpeneneHue cpeJHEH CKOPOCTH CKOJIBKEHHUs Opycka WM JIBHXKCHUS IIapuKa IO
HAKJIOHHOM IUIOCKOCTH.

3. OmpeneneHne yCKOpPEHUs Telda HPU PAaBHOYCKOPEHHOM [BM)KEHUHU I10 HAKJIOHHOM
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4YaJIbHOM CKOPOCTH.

5. IIpoBepka rumnoressl: €cCiM NpPU PABHOYCKOPEHHOM JIBMKEHMHM O€3 HadaJbHON
CKOPOCTH ITyTM OTHOCSTCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
IIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

6. HccienoBaHue 3aBUCHUMOCTH CHUJIbl TPEHMS CKOJIBKEHHS OT CHJIbI HOPMAaJbHOTO
JABJICHHUS.

7. OmnpeneneHue KodPpPUIUEHTa TPEHUS CKOJIBKEHUSL.

8. OmnpeneneHue KECTKOCTH MPYKUHBI.

9. Ompenenenne pabOThl CHUIBI TPEHHUS MPU PABHOMEPHOM JIBUKEHHH Teja 10
TOPU30HTAJIBHOM MOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YNPYrOCTH NpU NOAbEME TIpy3a C MCIOJIB30BAaHHEM
HETO/IBM)KHOTO U TIOJBMYKHOTO OJIOKOB.

11. 3yyeHue 3akoHa COXpaHEHUS SHEPTHH.

Pa3zngen 9. Mexannyeckue KoJ1e0aHUs M BOJHBI.
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Konebarenpnoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHMI: MEPUOJ, 4acToTa,
amMImTyna. MareMatudecKuil M NpPYKMHHBIM MasTHUKM. IIpeBpamienue »sHepruu Ipu
K0J1e0aTeIbHOM JIBKCHUH.

3aryxatomue kojeOaHus. BeiHy)aeHHbsle konebanus. Pezonanc. MexaHHUeCKHe BOJIHBL
CpoiicTBa MexaHM4ECKUX BOJIH. [Ipo10sibHBIE U MONIEpEeYHbIEe BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. 'pOoMKOCTB 3ByKa ¥ BbicOTa TOHA. OTpakeHue 3Byka. MIH(pa3Byk u yabTpa3ByK.

Jemoncmpayuu.

Habnronenue xonebanuii Te Mo AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habmroienue BBIHYX/IEHHBIX KOJIEOaHUM U pe30HaHca.

Pacnipoctpanenue mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmtoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pE30HAHC.

ok owdE

Jlabopamopusie padbomot u onvimel.
1. OmpeneneHue 4acTOTHI U MeprUoa KOJIeOaHU MaTEMaTUIECKOTO MasiTHUKA.
2. OmpepeneHue 4acTOTH U IEPHOJIa KOJICOAHHUH TPYKUHHOTO MasTHUKA.
3. HccnenoBaHne 3aBUCUMOCTH IEpHOJIa KOJEOAHWH IMOJBEIICHHOTO K HHUTH T'py3a OT
JUTHHBI HATH.
4. HccnepoBaHue 3aBHCHMOCTH TE€pHOJA KOJIEOAHWM MPYKUHHOTO MAasSTHHUKA OT MacChl
rpy3a.
5. ITlpoBepka HE3aBUCHMMOCTU MepHOJa KOJeOaHWW Tpy3a, MOJBEHIEHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh MEpHOJa KoJeOaHUW MPY>KUHHOTO
MasITHUKA OT MacChl I'py3a U XKECTKOCTU MPYKHUHBI.
7. W3mepeHne yCKOpPEHHUs CBOOOHOTO TMaICHUS.
Pa3znen 10. JjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DIEKTPOMarHUTHOE MOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JE€KTPOMArHUTHBIX
BOJIH. [lIkana 351eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHne 3JI€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBS3U.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
emoncmpayuu.
1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIC CBOICTBaA CBETA.
Jlabopamopnuie pabomul u onvimel.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOMIBHOTO TesedoHa.
Pasznen 11. CBeToBbI€e ABJICHHUS.
JlyueBas moxenb cBetra. Mcrounuku cBeta. [IpsmoimHelHOE pacnpoCTpaHEHUE CBETA.
3atmenus Connua u JIynel. Otpaxkenue ceera. [1iockoe 3epkano. 3aKOH OTpaKEeHHsI CBETA.
[Ipenomiienne cBera. 3aKoH mpenomiieHus cBeTa. [loHOe BHyTpeHHee OTpa)K€HUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOJIAX.
Jlunza. Xox mydeit B numH3e. Omntuyeckas cucrteMa (oToammapara, MHUKPOCKONa U
Teneckorna. ['1a3 kak ontuyeckas cucreMma. bam3opykocTs U JaIbHO30PKOCTb.
Paznoxxenue 6enoro ceeta B criekTp. OnbiTel HetoToHa. Cllo’keHHE CIIEKTPATbHBIX IIBETOB.
Jucnepcus cBera.
Jemoncmpayuu.
1. TIpsmonuHeitHOE pacmpocTpaHEHHE CBETA.
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OTtpaxxeHue cBera.

[Tomy4yenne n300pa>keHHit B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.

OrnTuyeckuii CBETOBO/I.

Xox mydeil B coOuparoleil JnH3e.

XoJ JIydel B paccenBaroley JIMH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIIBIO JIUH3.

[Ipunuun neiictBus gporoanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10 Monens rnasa.

11. PazyiokeHne OEIIOTO CBETA B CIICKTP.

12. Tlonydenue GeIOTO CBETA MPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

©ENOOA®WN

Jlabopamopubvie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YyIJla OTPaXEHUSI CBETOBOTO JIy4ya OT yrija MaJaeHusl.

2. H3ydenue xapakTEpUCTHK H300paKEHHS MTPEMETA B THIOCKOM 3epKalle.

3. MHccrenoBanue 3aBHCUMOCTH yIJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia MajgeHus Ha
I'PaHHULIE «BO3LyX—CTEKIION.

[Tonydyenue n300pakeHUI C MTOMOIIBI0 COOMPAFOIICH JTUH3HI.

Onpenenenre (OKYCHOTO pacCTOSTHUS M ONTUYECKON CHIIbI COOUpAIOIIeH TUH3BI.
OnBITHI 0 PA3JI0KEHUIO OEJIOT0 CBETA B CHEKTP.

OmBITEI MO BOCHPHUSATHIO IBETA MPEAMETOB NMPU WX HAOIIOJCHUHM Yepe3 IIBETOBBIC
(GUIBTPBIL.

~No ok

Pa3nen 12. KBanToBbIe ABJICHUS.

Omnwiter Pe3epdopna u mranerapuas mozaenb aroma. Moaenb aroma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JIuHeluaTsie ClIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oera- u ramma-usnydeHus. CTpOEHHE aTOMHOTO spa.
Hyknonnass Monens aromHoro snapa. HM3otombl. PamnoaktuBHbIE mpeBpamieHus. llepuon
MoJIypacnaa aTOMHBIX siJiep.

SnepHble peakuy. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MAacCOBOIO YMCE. DHEPTUs CBS3H
aToMHbIX sijep. CBs3p Macchl W SHepruu. Peakuuu cuHte3a W AeneHust sjaep. Mcrounuku
sHepruu CosiHIA U 3BE3I.

Snepnas suepreruka. JlelcTBUs paOaKTUBHBIX U3TYYCHHUI HA KUBbIE OPTraHU3MBI.

emoncmpayuu.

CrieKTphl U3IIy4eHUs U TOTJIOICHHUS.

CrieKTpsl pa3IU4HbIX I'a30B.

Criektp Bojopoa.

Habmronenue TpekoB B kamepe BuibcoHa.

PaGota cuérunka HOHU3UPYIOMIHUX U3TYYCHHI.

. Peructpauus nznydeHust IpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

./Iaﬁopamopnble paoomul u onvimol.

1. HaGmroneHue CIIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITy4eHUSI.

2. UccnemoBaHue TpPEKOB: HM3MEPEHHE DHEPIUU YacTHIBI MO TOPMO3HOMY MyTH (TIO

¢dororpadusim).

3. U3mMmepeHue paguoakTUBHOTO (oOHA.

IHoBTOpPHTENBLHO-00001IA0IIINI MOLYIb.

[ToBTOpUTENBEHO-0000MMAOIIMK ~ MOIYAh TpEAHA3HAuYeH JJs CHUCTEMaTH3allid |
0000111eHUS TTPEIMETHOTO COJCPKAHUS U OTBITA IeATEIHHOCTH, IPUOOPETEHHOTO NP U3yUYCHUU

ok wnPE
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BCEro Kypca (pu3mkH, a Taxke I MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJaroUINXCsl, BRIOPABIINX 3TOT YU€OHBIN MpeaMeET.

[Ipy wu3ydyeHMM [AQHHOTO MOJYJS pEAlU3ylOTCd M CUCTEMATU3UPYIOTCS  BU[bI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX oOOecrmeynBaeTcs JOCTHIKEHHE MPEIMETHBIX H
MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HopMUpYeTCs eCTECTBEHHOHAaydHas
IPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCIEAOBAHUS SIBICHUH MPUPOAbI M TEXHUKH,
OBJIAZICHUE YMEHUSMHU OOBSICHATh (HU3MUYECKHE SBICHHS, HPUMEHSS IOJyYCHHBIC 3HAHMUS,
pelarh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE M 3KCIIEPUMEHTAJIbHBIE.

[TpuHIMIIHAIBHO AEATEIBHOCTHBIN XapakTep AJAaHHOTO pa3/elia Peaiu3yeTcs 3a CYET TOro,
9TO 00ydJarouIrecs BBIOIHSAIOT 33aHus, B KOTOPBIX UM TPEIaracTcs:

Ha OCHOBE MOJYYEHHbIX 3HAHUI PAacliO3HAaBATh U HAYYHO OOBICHATH (PU3NYECKUE SBICHUS
B OKpY)Karolllel MpUpoJie U NOBCEIHEBHOM KU3HH;

HCII0JIb30BAaTh HAYYHbIE METOJIbl MCCIEAOBaHMS (PU3NYECKUX SIBJICHUM, B TOM 4MCIE AJIs
MIPOBEPKHU TMIIOTE3 U MOJTYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4HbIE OCHOBBI HambOojee Ba)XHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJIOTHUH,
HampuMep, MPAKTUYECKOTO HCIOJb30BaHUS PA3IUYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA MPEBPALIEHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUIOB SHEPTUH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QU3MKKM Ha YpOBHE OCHOBHOTO OOLIEr0o OOpa3oBaHMs HAINPaBICHO Ha

JOCTHIKEHHE JIMIHOCTHBIX, METAIIPEIMETHBIX M IMPEIMETHBIX 00pPa30BaTEIbHBIX PE3y/IHTATOB.

B pesynbrate wu3yueHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus y
oOyyaromerocst OyyT coOpMUPOBAHBI CIEAYIONIUE TUIHOCTHBIE PE3YJIbTATHI B YACTH:

e 1) MaTpHOTHUYECKOT0 BOCIIUTAHUSA:

® - MPOSIBJICHUE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (DU3NUECKOM
HayKH;

® - [ICHHOCTHOE OTHOIIEHUE K JOCTIKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

e 2) rpa:kIaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® - FTOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYMMBIX M ITHUYECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

® - 0CO3HAHHE BOXKHOCTU MOPATbHO-ITUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YIEHOTO;

e 3) 3CTEeTHYECKOr0 BOCIIMTAHUS:

® - BOCTIPUATHE ICTETUYCCKUX KAYECTB (PM3WUECKON HAyKH: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

e 4) HEHHOCTH HAYYHOI0 NMO3HAHUS:

® - OCO3HAHHWE IEHHOCTH (PM3UYECKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIIEH COCTABIISIONIEH KYJIbTYPHI;

® - pa3BUTHE HAYYHOH JII0O03HATEIBHOCTH, HHTEPECA K UCCIIE0BATENbCKOM IESATEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1ATr0NOJy U

® - OCO3HaHHME IIEHHOCTH 0e30macHOro o0pa3za >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, B@KHOCTH TMpaBWi OE€30MacHOr0 TMOBEACHHUS Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e - copMHUPOBAHHOCTh HaBbIKA pedeKcuu, MpU3HAHUE CBOETO IMpaBa Ha OUIMOKY M TaKoro
K€ IIpaBa y Apyroro 4ejoBeKa;

e 6) TPYyA0BOI0 BOCIIUTAHMS:

® - aKTHBHOE y4yacTHe B PEIICHHUU MPAKTUYECKHX 3a7ad (B paMKaX CeMbH, 00pa3oBaTeIbHOM
OpraHu3aliy, Tropojaa, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM  HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

® - UHTEpEC K MPAKTHUYECKOMY U3YUCHHIO MPO(dECcCHil, CBI3aHHBIX C (PU3HUKOIA;

e 7)3K0OJIOTMYECKOIr0 BOCTIMTAHUS:

e - OpHEHTallUMs Ha NOpUMEHEHHEe (QU3MYECKUX 3HAHWM AN pelieHus 3agad B 00JacTu
OKpYXarollel cpefipl, MIAaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpYKaroLel cpebl;

® - OCO3HaHHE TM00ATHHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U MyTel uX pelieHus;

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJIOBUSIM COUMATBHOM M NPUPOAHOM Cpeabl:

e - MOTPeOHOCTh BO B3aUMOJCWUCTBUU TPHU BBHINOJHEHUH HCCIEAOBAHUNA U TPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® - [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESITEIIbHOCTD;

e - noTpeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHW, B TOM uucie (HOpPMyTUpOBATH HJIEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

® - 0co3HaHHE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

® - [UTAHMPOBAHHE CBOETO PAa3BUTHS B MPHOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;
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¢ - CTPCMJICHUC AHAJIIM3UPOBATH U BBISABJIATH B3aMMOCBA3U IIPUPOJEI, 06L[I€CTBa N SKOHOMUKH,
B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘-IGCKI/IX 3HaHHfI;

e - OIICHKAa CBOMX JCUCTBUU C Y4ETOM BIIMSHHS Ha OKPYXKAIOLYI0 Cpely, BO3MOXKHBIX
1J100aJbHBIX TOCJIEICTBUN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe ocBOeHHs TporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyIayT CGOpPMHpPOBaHBI MeTamnpeaMeTHble pe3yJbTaThl,
BKJTIOYAIOIME TI03HABATEIbHBIC YHUBEPCAIbHBIE Y4YEOHBIE JEHCTBHUSA, KOMMYHHKAaTHBHBIC
YHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble Jornveckue aelcTBUSA:

BBISIBIISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 00BHEKTOB (SIBJICHUH);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCHU(PUKAIIMKI, OCHOBAHUS 711 0000IEeHUS
Y CPaBHCHUS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSl B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HaOIOCHUSAX, OTHOCSIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBISIBJISATh NTPHUYHUHHO-CIICJICTBEHHBIC CBSI3W TPU U3YyYCHHH (PU3MUECKUX SIBICHUU W
MPOIECCOB, JIENaTh BBIBOJABI C HCIOJB30BAHUEM JICAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYEeHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3SIX (PHU3UIECKUX BEITHUYHH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus Yy4eOHOW (U3MUecKoW 3amadu
(cpaBHEHHE HECKOJBKHX BApHUAHTOB PEIICHUS, BbIOOpP HanOoyiee MOAXOJMSAIIECTO C
y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebcKHe 1eCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IIpOBOAXUTE II0O CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HEOO0JIBIIOE HCCICIOBAaHUEC (1)I/I3I/ILI€CKOFO SIBJICHUS,
OLCHUMBAaTh HAa IMPUMCHHUMOCTb U JOCTOBCPHOCTH I/IH(bOpMaI_[I/IIO, IIOJIYYCHHYIO B XOJ€
HCCIICAOBAHHNA UJIK SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'IHpOBaTB 0606H_ICHI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBeI[éHHOl"O Ha6J'IIOI[eHI/I$I, OIIbITa, UCCIICAOBAHMAA,

IIPOrHO3HUPOBATL BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX IpouecCoB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Pabora ¢ undopmanmeii:

NPUMEHATh PA3IMUHBbIE METObl, MHCTPYMEHTBHl M 3alpochl MpPHU TMOUCKE M OTOOpE
nHGOpMAIMY WK TaHHBIX C YIETOM IpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMALUIO PA3THUHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANbHYIO (OpMy TMpeAcTaBieHuss HHopManuu u
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JAuarpaMMaMH, HWHON
rpaduKoil 1 uX KOMOMHAIUSAMHU.

KoMMmyHuKaTHBHBIC YHHBEpCAIbHbIC y4eOHbIC JeHCTBHUA:
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B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 33aBaTh BOIIPOCHI TI0 CYLIECTBY O0OCYKIaeMON TeMbI M BBICKAa3bIBATh UJICH,
HalleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTebHOCTH OOIeHHS;
COTMOCTABIATh CBOM CYXJACHHUS C CYXICHHUSMHU JAPYrHMX YYaCTHHKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINN;

BBIpaKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBINOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIeprMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M KCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPH pELIeHUH KOHKPETHON (pr3HuecKoil mpoOiIemsl;

MPUHAMATh LEIH COBMECTHOW JESTEIbHOCTH, OpPraHW30BBIBATH JEHCTBHS 1O €€
JOCTIKEHHUIO: PACIIPENeNIATh PO, 00CYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTrash Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIpPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBUS C IPYTMMH WICHAMH KOMaHIbI;
OIICHMBATh KA4eCTBO CBOETO BKJIAAa B OOmMH TPOMYKT 10 KPHUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHble yHUBEpcalbHbIE YUeOHbIE A€l CTBUA

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHUTYALUSX, TPEOYIOMUX TS PEIICHUS
(bM3UYECKUX 3HAHUH;

OPUEHTUPOBATHCS B PA3IMUYHBIX TOAXOJAX TMPHUHITHS pENICHUH (MHIUBUAyaIbHOE,
MIPUHSATHUE PEIICHHSI B TPYIIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEJIEHO COCTAaBJISATH QJITOPUTM pelIeHUs] (PU3MUECKOW 3aaud WM IUIaHa
WCCIICZIOBAaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHI;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

J1aBaTh aIeKBATHYIO OLIEHKY CUTYalluu U NpeaiaraTh IJiaH €€ U3MEHEHUS;

OOBSICHATh MPUYUHBI JOCTHXKEHUS (HEIOCTU)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEZIOBAaHUSI MJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHUBIINXCS
CUTYallUii, yCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LEJIU U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejaoBeKa B XOJIE CIOpa WM JUCKYCCHUM Ha HAy4HYIO
TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JIpYroro;

IpU3HABAaTh CBOE MpPaBO Ha OIMIMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajady MM B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ ITPaBO IPYroro.

IHNPEIMETHBIE PE3YJIBTATbBI

K xoniy obyuenust B 7 KJjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTH y OOYUAIOIIMXCSl YMEHHIA:
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UCTOJb30BaTh TMOHATHS: (HU3UUYECKUE U XUMHYECKHE SBJICHUS, HAOIIOJCHNUE,
SKCIEPUMEHT, MOJENb, TUNOTE3a, CAUHHUIBI (PU3MUECKUX BEIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE,  HEPABHOMEPHOE,  IPSIMOJUHENHOE),  TpaeKTOopHsl,
paBHOJIEHCTBYIOIAsT cwia, Aedopmanus (yrnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOLIAFOIINECS COCY/IBI;

paznuuath sBiaeHUs (Iud@y3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJICHCTBUE TEJ, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OChbIO BpallleHus, Iepeaaya JaBieHUs] TBEPABIMU
TEJIaMU, JKUAKOCTSMH U Ta3aMH, aTMOC(hEepHOE TaBlIeHHUE, IJIaBaHUE TeJl, IPEBPAICHUS
MEXaHUYECKOM HEPTUH) N0 ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MIPOSBJIEHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpPYXKAIOLUIEM MUpE, B
TOM 4Hcie (QU3NYECKHE SBJICHUS B MPHUPOJAE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPHUPOJE, ACHCTBHE CWIBI TPEHUS B INPUPOJE U
TEXHUKE, BIMSHHE aTMOC(PEPHOTO HABJIEHUS Ha XUBOM OpraHusM, IUIaBaHHE phbIO,
pBIUark B TeJjie YeJlOBEKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHM) (PU3UUECKUX SIBICHHUI;

OTHCHIBATh U3yYECHHbIE CBOMCTBA TEN U (PU3NYECKHE SIBICHUS, UCIONb3Yysl PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOoCTH, cUja TSDKECTH, BeC Tella, Cujla TpPEHUs, JaBlieHUE
(TBEpHOrO TENa, JKMAKOCTH, Ta3a), BHITAIKWBAIONIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IJIEYO CHJIBL, MOMEHT CHJIbI, KOX(PQHUIMEHT TIOJE3HOTO JEeHCTBUS
MEXaHHU3MOB, KMHETHUYECKas U MOTEHLMaJIbHAsl SHEPTUs), IPU OMHCAHUM TMPABUIHHO
TPAaKTOBAaTh (PU3NYECKHUII CMBICI HCIOIb3yEeMbIX BETMYNH, UX 0003HAUCHUS U €TUHULIBI
(bu3NUecKuX BEIWYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIIME NaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKd H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYMH;

XapaKTepU30BaTh CBOICTBA Tes, (U3MYECKHUE SIBICHUS M IPOLECCHI, HCHOJIB3Ys
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ IMPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHHS MEXaHWYEeCKOW »HHEepruu, IMpH OSTOM JaBaThb CJIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €70 MaTEMATHUYECKOE BBIPAKCHHE;

O0OBACHATh (U3UYECKUE SBJICHHS, MPOLECChl U CBOWCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallui MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBISTH MPUUMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | —2 JIOrMYecKUX I1aroB ¢ ornopoi Ha 1—
2 W3y4eHHBIX CBOWCTBa (PU3MUECKUX SIBICHHM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTh pacy€THble 3agauyd B 1-2 JEHCTBHS, MCIOJb3ys 3aKOHBI U (OPMYIIBI,
CBsI3pIBalOIIME (U3UYECKUE BEIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATH (hPU3NYECKHE BEIWYMHBI B (POPMYJIBI U
MIPOBOJIUTH PAcuéThl, HaXOJAUTh CIPABOYHBIEC JAaHHBbIE, HEOOXOAUMBIE Ul PELICHHS
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOTY4YeHHON (PU3NUECKOI BETMUNHBI;
pacrio3HaBaTh MpPOOJEMbI, KOTOPbIE MOXKHO pELIMTh TNPH MOMOIIU (PU3HUYECKHX
METO/IOB, B OIMCAaHUM MCCIEAOBAHNSA BBIJIEIATh IPOBEPSAEMOE IPEIIOJIOKEHNE
(runore3y), pa3IUyaTh W HHTEPIPETHPOBATH MOJIYYEHHBIH pe3ylbTaT, HaXOIHUThb
OLIMOKHU B XOJI€ OTIbITA, I€aTh BBIBOIBI 110 €T0 PE3yJbTaTaM;
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MIPOBOJIUTH OMBITHI [0 HAOIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE NPEINOI0KEHUS, COOMpPaTh YCTAHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, 3aMIMCHIBATh X0 OTbITa U (POPMYITUPOBATH BHIBOJIBI,
BBITIOJIHATH NPSMbIE U3MEPEHHUSI PacCTOSIHUSA, BPEMEHH, MAcChl Tella, 00b&éMa, CHIIbI U
TEMIIEpaTyphl C KCHOJB30BAaHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHU;
MPOBOJIUTH HCCIIEAOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKON BEIMUMHBI OT JPYrou C
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
Tela OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUS CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI ¥ HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIONIAJN
CONPUKOCHOBEHHUSI TeJ, CHJIbl YIIPYrOCTH OT YIJIMHEHMS MPYKUHBI, BbITAJIKUBAIOLIEH
Cuibl OT OOBEMA MOTrpY)KEHHOM YacTM Tena M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HA KOTOPYIO MOIPYKEHO TeJo,
YCIIOBUH TJIaBaHUs Te€J, YCJIOBHI paBHOBecHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4e€OHOTO HCCIEeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHATH
U3MepeHus, cleAysl MpPeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUJE MPEUIOKEHHBIX TaONHIl U TIpadHKoB,
JieNlaTh BBIBOJIBI 110 pe3ysibTaTaM HCCIeA0BaHMUS;
MIPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKHX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUAKOCTU U TBEPAOrO Tela, CHJIA TPEHUS CKOJBXKEHHUS, JaBJIEHHE BO3/AyXa,
BBITAJIKMBAIOIIAsl CHJIa, JIHCTBYIOLIas Ha TMOTPYXKEHHOE B IKUAKOCTh TEIO,
KO3(DPHUITMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXAaHW3MOB), CIEAYS MPEII0KECHHON
WHCTPYKUUU: MIPU BHIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAaU€HHUE UCKOMOM BEIUYUHBI,
coOmoaTh TMpaBWiIa TEXHUKH OE30MacHOCTH TIpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHHUEM;
yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOUIAIOIINECS COCYbl, OapoOMeTp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs INIOCKOCTh;
XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HW3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOM Ha WX omMcaHusd (B TOM YHKCIE: MOAUIMIHHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, TUAPABIUYECKHI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HacoC,
apeoMeTp), MCIOJIBb3Ysl 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBICHUN U HEOOXOJUMBIE
(buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;
MPUBOJUTh TpUMEPbl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IJIs OOecreueHus
0e30macHOCTH TpHu OOpalieHuH ¢ OpuOopaMu M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpAaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTUYECKOTO TIOBEJCHUS B
OKpYyKarollen cpene;
OCYIIECTBIATH OTOOP HMCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBUU C
3a/IaHHBIM MIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIMUXCS 3HAHUW U MTyTEM CPaBHEHUS
Pa3TUYHBIX UICTOYHUKOB BBIACTATH HH(OPMAIINIO, KOTOPAs SBISETCS MPOTUBOPEUNBOMA
WA MOKET OBITh HEJIOCTOBEPHOM;
WCIIOJIb30BaTh MPH BBITIOJIHEHUU YYEOHBIX 33JJaHUIl HAYYHO-MOMYJISPHYIO JIUTEPATYPY
(U3NYEeCKOTO COAEp)KaHUs, CIpPaBOYHBIE MaTepualbl, pecypchbl cetu HHTepHer,
BIIAJETh MPUEMAMH KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpazoBaHus WHGOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;
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co37aBaTh COOCTBEHHBIC KPAaTKHUE MHCHMEHHBIC M YCTHBIC COOOIIEHUS HA OCHOBE 2—3
HMCTOYHUKOB WH(pOPMAIUU (PU3NIECKOTO COACPIKAHUS, B TOM YHCIE IMyOJUYHO JeNaTh
KpaTKue COOOIIEHHs O pe3ybTaTax MPOCKTOB WM Y4eOHBIX MCCICIOBAHUMN, TPH ITOM
IpaMOTHO HCHOJB30BAaTh M3YYCHHBIM MOHATUHHBIA ammapaT Kypca (HU3UKH,
COTIPOBOXKIATH BBICTYIUICHHE MTPE3CHTAIIHCIH;

P BBIITOJIHCHUN YYEOHBIX MPOCKTOB M MCCIEAOBAHUN paclpeaeisTh 00S3aHHOCTH B
TPYIIIIE B COOTBETCTBUH C IMOCTABJICHHBIMH 33/1a4aMH, CICJAUTH 32 BBHIITOJIHCHHUEM TUIaHA
JNCUCTBUM, aJeKBATHO OICHUBATh COOCTBEHHBIM BKJIAJ B JCATCIHOCTH TPYIIIIBI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, YIUTHIBAsE MHCHUE OKPY)KAOIIUX.

K xonmy oOyuenust B 8 kJjiacce mpeaMeTHBIE pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

HCII0JIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIeCTBA, KPUCTAJUIMYECKUE U aMOp(HbIE Tela,
HACBIIIIEHHBIM U HEHACBIIICHHBIN Map, BIAKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSS
SHEprus, TeIJIOBOW JBUTATENb, SJIEMEHTAPHBIM 3JEKTPUUYECKUI 3apsijl, NEKTPUUECKOE
MoJie, TPOBOJHUKH W AUDJIEKTPUKH, MOCTOSTHHBIA AJIEKTPUUYECKHH TOK, MarHUTHOE
ToJie;

pasznuyath SBJIEHHS (TEIUIOBOE pACHIMPEHHWE M CKaTue, TeIuvlonepenaya, TEeIUIOBOE
paBHOBECHE, CMauMBaHHME, KalmWwUIIpHbIE SBJICHUS, UCHapeHue, KOHJCHcaIus,
IJIaBJICHUE, KpucTaJM3anuss  (OTBEpJEBaHUE), KHIIEHUE, Teronepeaya
(TermIonpoBOIHOCTh, KOHBEKIUS, HM3JIy4E€HHUE), SJIEKTPU3alus Tell, B3auMOJIEHCTBUE
3apsA0B, JEMCTBUS AJNEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToOB, JEMCTBHE MAarHUTHOTO IOJIS Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHas
WHIYKLHS) 1O ONHMCAHHUIO WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBJICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpPYXKAIOUIEM MUpE, B
TOM uucie (u3udeckue sBICHUS B NPUPOJE: MOBEPXHOCTHOE HATSHKEHUE U
KaWUISIpHbIE SIBJICHUS B TMPUPOJE, KPUCTAJUIBI B mpupone, uznydenue CouHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE SBIIEHUS B aTMocdepe, SIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE moje 3emiH, Apeid MOoJII0COB, pOJib MAarHUTHOTO MOJS JJS JKU3HH Ha
3emJie, OJSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIJICIISATH CYIIIECTBEHHbBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBJICHHUIA,

OTIMCHIBATh U3YYCHHBIEC CBOMCTBA TEN U (PU3UYECKHUE SBIICHUS, UCTONB3Ys (HU3UUYECKUE
BEITUYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrusi, KOJIWYECTBO TEIUIOTHI, YHAeIbHas
TEIUIOEMKOCTh  BEIECTBA, yJeNbHAasg TEIUIOTa IUIABJICHUS, YAeJIbHAs TeIuloTa
napooOpazoBaHus, ylelbHas TEIUIOTa CrOpaHHs TOIUMBA, KOA(M(GUIMEHT MOJIE3HOTO
JNEHCTBUS TEIMJIOBOM MAILIMHBI, OTHOCUTENIbHAS BIIA)KHOCTh BO3/yXa, 3JEKTPUUYECKUUN
3aps]l, CUJla TOKa, »JJIEKTPUYECKOE HaNpsDKEHHE, COMPOTUBJICHUE MPOBOJIHUKA,
yIleJIbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh JEKTPUUYECKOTO TOKA), MPHU
OTHMCAHWU TMPABWIBHO TPAaKTOBaTh (PU3MUECKUN CMBICI HCIHOJIb3YeMbIX BEIHYHH,
0003HaYeHHS] ¥ €AMHUIIBI (PU3MUECKUX BEIHYMH, HAXOAUTh (DOPMYIBI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYl0 BENUYMHY C JAPYTUMU BEIUYMHAMH, CTPOUTH TpauKu
M3YYECHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBA Tes, (HU3MYECKHUE SIBICHUS M TIPOIECCHI, HCIOIB3YS
OCHOBHBIE€ TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKONM TEOpPUHM CTPOEHUS BEIECTBA,
MPUHIMI CYMEPHO3UIMN TMOoJed (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
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3apsga, 3akoH OMa a1 ydacTka Lenu, 3akoH J[xoyna—J/leHna, 3akoH coxXpaHEHHUs
SHEPIUd, TMPU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3allMCBIBATH €TO
MaTeMaTU4YEeCKOE BHIPAKCHUE;

OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ MU B KOHTEKCTE
CHUTyallUd  TPAaKTUKOOPHEHTHPOBAHHOTO  XapaKTepa:  BBIABIATh  NPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOrMUeCcKUX 111aroB ¢ Onopoi Ha 1—
2 W3y4YEHHBIX CBOHCTBA (M3MYECKHX SBICHUH, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pematb pacy€THble 3aJaud B 2-3 JEMCTBUS, MCHOJIb3ysd 3aKOHbI U (DOPMYJIBI,
CBSI3pIBAlOIIME (U3UYECKHME BEIWYMHBI: HAa OCHOBE aHajHM3a YCIOBHUS 3a7a4yd
3alMCBIBATh KPATKOE YCIIOBHUE, BBISBIISATH HEAOCTATOK JAHHBIX JUIS PEIICHHS 3a7adqH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE VIS €€ PEelIeHHS, TPOBOIUTH PACUETHI U
CpaBHUBATh MMOJIydCHHOE 3HaUCHHE (PU3NIECKON BETMUNHBI C M3BECTHBIMHU JTAHHBIMU;
pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO pPEUIINTh TPU TMOMOIIHA (PHU3HMUECKUX
METOJIOB,  WCIIOJIb3YySl ~ ONKMCAHWE  WCCIEIOBAaHUS,  BBLICIATH  IIPOBEpsSEMOe
MPEIOJIOKEeHNE, OICHUBATh ITPABWIIBHOCTh TOPSIKAa TPOBEACHUS WCCISIOBAHHUSA,
JIeTIaTh BBIBOJIBI,

MIPOBOJIUTH OMBITHI 10 HAOIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3HUYECKUX CBOWCTB
Ten (KamWUISIpHBIC SBIICHUS, 3aBHCHMOCTH JABJICHHS BO3AyXa OT €ro o0BEMa,
TEMIIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHHS M HATPEBAHUS MPH M3ITyYCHUN OT IIBETA
M3Iyqaromne  (MoTJomaronieil) MOBEPXHOCTH, CKOPOCTh HCIAPEHUsT BOJBI  OT
TEMIepaTypbl KHUJAKOCTH M IUIOIAAM €€ MOBEPXHOCTH, JNIEKTpHU3alMd Tel H
B3aMMOJICHCTBUE DJIEKTPUYECKUX 3aps]0B, B3aUMOJEHCTBUE INOCTOSHHBIX MarHuTOB,
BU3YaJIM3al1sl MarHUTHBIX M10JIEH MOCTOSIHHBIX MarHUTOB, JEHCTBUS MarHUTHOTO MOJIS
Ha MPOBOJAHHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHUTa, CBOWCTBA 3JIEKTPOJBUraTels
MOCTOSTHHOTO TOKa): (opMyaupoBaTh MPOBEpSEMbIC MPEANOJIOKECHHUS, COOMPATH
YCTAaHOBKY M3 IPEUIOKEHHOIO 000pYIOBaHMs, OIMCHIBaTh XOJA OIBITa U
(opMynHupoOBaTh BBIBOABI;

BBITOJIHATE MPsMbIE U3MEPEHHsI TEMIEepaTypbl, OTHOCUTEIILHOW BIAXXHOCTH BO3/YXa,
CHJIBl TOKA, HANpsDKEHUS C HUCIOJIb30BAaHUEM aHAJOTOBBIX HPUOOPOB M JIATUYUKOB
(Gu3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJaHHOMN
a0COJIIOTHON MOIPEIIHOCTH;

IIPOBOJIUTH UCCIIEZOBAaHUE 3aBUCUMOCTH OJHOM (PM3UYECKOI BEIMUYMHBI OT JIPYrou c
UCIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHS IMPOBOJHHUKA OT
€ro JJIMHBI, MJIOLIa1 MONEPEYHOr0 CeUEHUs U YIEIbHOTO CONPOTUBIICHUS BEIIECTBA
IIPOBOJIHUKA, CUJIBI TOKA, UAYILETr0 Yepe3 MPOBOJIHUK, OT HANPSHKEHUS HA IPOBOJAHUKE,
UCCIIeIOBaHUE IIOCIIEA0BATEIbHOIO U MapajlIebHOTO COEIUHEHUN IPOBOJHHUKOB):
IUTAHUPOBATh UCCIIEI0BAaHUE, COOMpaTh YCTAHOBKY M BBINIOJIHATH M3MEPEHUs, Clenys
MIPEUI0KEHHOMY TUIaHy, (PUKCUPOBATh PE3yiIbTaThl MOJYYEHHOH 3aBHCHMOCTU B BHJIE
TabaMIl U TpaduKOB, A€1aTh BBIBOBI 110 pe3yabTaTaM HCCIeIOBaHHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHMs (U3NYECKUX BEIMUYMH (yIelabHas TeIuIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHHE NMPOBOJAHUKA, pPad0Ta U MOIIHOCTh AJIEKTPUYECKOIO TOKA):
IUTAHUPOBaTh M3MEPEHHUs, CcoOMpaTh OSKCIIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIIATH 3HAYCHNUE BEJIMUMHBL,

coOmoaTh MpaBWJia TEXHUKH Oe30mMacHOCTH T1pu paboTe ¢ J1abOpaTOPHBIM
obopynoBaHueM;
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XapakTepu30BaTh MPHUHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOHCTB € OMOpPOW HAa MX OMHUCAHUSA (B TOM YHCIE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWMHA, aMIlepMETpP, BOJIBTMETP, CUETUMK AIIEKTPUYECKON
SHEPTUH, ODIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENbHBIC 3JICKTPONPHUOOPHI
(mpuMepsI), SIEKTPUYECKUE MPEIOXPAHUTEIHN, SJICKTPOMArHHUT, JIIEKTPOJBHIaTEIb
MOCTOSIHHOTO TOKA), HWCIIOJIb3yd 3HAaHUS O CBOMCTBaX (DM3MYECKHX SIBICHUH U
HE00X0IMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHHYECKHE YCTPOINCTBA M W3MEPHUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (JKUAKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUraTeNlb BHYTPEHHEI'O CTOpPAHHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIATH
CXEMBI DIIEKTPUYECKUX IETMeH C MOCIeN0BATENbHBIM U MapauIeIbHBIM COCTMHEHUEM
AIIEMEHTOB, pa3jInyasi yCIOBHBIE 0003HAYECHHUS DJIEMEHTOB JIEKTPHUUECKUX IeTICH;
MPUBOJIUTh TpUMEPHl (HAXOAUTh HMHPOpPMAIMI0 O MpHUMEpax) IPAKTHUYECKOTO
WCTIONb30BaHUSl (PM3UYECKUX 3HAHWA B TIOBCEJAHEBHOW KHM3HH IJIsi OOECIeUYeHUs
0€30MacHOCTH TpHU OOpamieHuH ¢ OpudopaMu M TEXHUYECKUMM YCTPOMCTBAMH,
COXpaHEHHs 3JIOPOBbSI M COONIONEHHS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpY»Karollen cpene;

OCYIIECTBIISITh TMOWCK HWHQPOpManuu (U3NYIecKoro conepxanus B HVHTepHeTe, Ha
OCHOBE WMEIOIIUXCS 3HAHUH W TYTEM CpaBHEHHS JIOTIOJHUTEIBHBIX HCTOYHUKOB
BBICATh WHQPOPMAILIMIO, KOTOpas SBISIETCS TPOTUBOPEYMBON WM MOMKET OBITh
HEJIOCTOBEPHON;

UCIOJb30BATh IIPU BBINOJHEHUN Yy4eOHBIX 3alaHUI HAay4HO-NOMYJSIPHYIO JINTEPATYPy
(GU3MYEeCKOro COAEp)KaHus, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu HMHTepHer,
BIAQJIeTh NpUEMAaMU KOHCIEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHus HH(opManuu u3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaThb COOCTBEHHBIC IMHCHbMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHHs, 0000IIas
MHGOPMALMIO U3 HECKOJBKHUX HCTOYHHMKOB (DU3MYECKOTO COIEp)KaHUs, B TOM YHUCIIE
NyOoJIMYHO  MpPEACTaBIATh  Pe3yiabTaThl MPOEKTHONH MM  HCCIEeN0BaTEIbCKOM
JeATeIbHOCTH, IIPU 3TOM IPAMOTHO HMCIIOJIb30BaTh M3YyYEHHbIM NOHATHHHBIN ammapar
Kypca (pU3UKH, COIPOBOXK/IATh BHICTYINICHHE ITPE3EHTALIUCH;

IIPU BBINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIEIOBaHUM (PU3MYECKUX MPOLECCOB
pacrpenesiaiTe 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJauyaMi,
CIIEIUTh 3a BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUpPOBAaTh €ro, aaeKBaTHO
OLICHUBaTb  COOCTBEHHBIM BKJaJ B  JEATEIBHOCTb  IPYIIIbl, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IIPOSBIISISI TOTOBHOCTD pa3peliaTh KOH(DIMKTHI.

K koHiy obyuenus B 9 kiiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

HCIIOJIb30BAaTh IIOHATHS: CHUCTEMa OTCYETa, MaTepualbHas TOYKA, TPAaeKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrnpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3Kd, LIEHTP
TSDKECTH, aOCOJIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOTrO Tesa, paBHOBECHE,
MEeXaHUYecKue KoiebaHWs M  BOJIHBL, 3BYK, MH(Qpa3Byk U  yJIbTpPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JaTbHO30PKOCTh, CHEKTPhl HCIYCKaHUs M MOIJIONmEeHHs, anbda, Oera- M Tamma-
W3JIy4EHUs], U30TOIBL, SIAEPHAsl YHEPreTHKA;
pas3nuyarh SABICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEMHOE JBUYKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBH)KEHUE, CBOOOIHOE MaJIeHHE TeJl, PABHOM EPHOE
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NBIDKEHUE 10 OKPYXHOCTH, B3aUMOJICUCTBUE Tell, PEAKTUBHOE JIBIDKCHHE,
KosiebaTenbHOe JIBI)KEHHE (3aTyXalollue W BBIHYXACHHBIC KOJIeOaHUs), PE30HaHC,
BOJIHOBOE JIBW)KEHHUE, OTpPOKEHUE 3BYKa, MPSIMOJMHEMHOE pPACIPOCTPAHECHHE,
OTpa)XCHUE U MPEJIIOMIIEHUE CBETA, [I0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHHE
0eoro cBeTa B CIEKTP U CIOXEHUE CHEKTPAIbHBIX IIBETOB, JUCIIEPCUSI CBETA,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOBHHUKHOBEHUE JIMHEWYATOrO CIIEKTPa HM3ITYUCHHS)
M0 OMHUCAHUI0 MX XapaKTEePHBIX CBOMCTB W HA OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MYECKHX SBIICHUH B OKpYyKaromeM Mupe (B
TOM 4YHclie (PU3HYECKUE SBJIICHUS B MPUPOJIC: TIPHIUBLI M OTIUBBI, JTBMKEHHUE TUIAHET
ConHEeYHOM CHUCTeMBI, PEaKTUBHOE JIBIKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUYECKHWE BOJHBI, IyHAaMH, 07XO, I[BE€Ta Tel,
ONTHYECKUE SBJICHUS B  TPUPOAE, OHOJOTMYECKOE JEUCTBHE  BHIMMOTO,
yIbTPaHOIIETOBOTO M PEHTTEHOBCKOTO HW3JIYUCHHH, €CTECTBEHHBIM PaJMOaKTHUBHBIN
(hoH, KOCMHUYECKHE JIy4YH, paJHOAKTUBHOE U3Iy4Ye€HHE NPHUPOTHBIX MHUHEPAIOB,
JEUCTBHE PAIMOAKTUBHBIX U3JTYUEHU HA OPraHU3M YEJIOBEKA), MPU 3TOM NEPEBOIUTH
MPAKTUYECKYIO0 33/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3nyuecKuX SBICHUN;

OTIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3UUYCCKUE SBIICHUS, UCTIONB3Ys (DU3HUIECCKUE
BEJIMYMHBI (CpeIHssE U MTHOBEHHAs CKOPOCTh Teja MPH HEPAaBHOMEPHOM JIBIKCHHH,
YCKOpEHUue, MepeMellieHne, MyTh, YIJoBas CKOPOCTb, CHja TPEHHs, CUJIa YIPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTrO MaJeHMs], BEC Tejla, UMITYJbC Tella, UMITYIbC
CHJIbI, MEXaHH4ecKas paboTa U MOLIHOCTb, MOTEHIIUAIbHAS YHEPIHsl Teja, MOJAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIU, MOTEHIMATIbHAS SHEPIHS CKATON MPYKUHBI, KHHETUYECKas
SHEprusi, MOJIHAsS MeXaHW4ecKas SHeprusi, Mepuoj M YacToTa KoJieOaHWi, UIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTEb MPEIOMIICHUS
Cpelbl), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCHOJIb3YEMbIX
BEJIMYMH, OOO3HAUYEHUA M EIUHHIBI (U3NYECKHX BEIMYUH, HAXOIUTh (OPMYIIHI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYIO0 BEIUYHMHY C JPYITMMH BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEIIUYUH;

XapaKTepH30BaTh CBOMCTBA TeJ, (PU3NUYECKHUE SBJICHUS U MPOLECCHI, UCIOJIb3Ys 3aKOH
COXpPAHEHUsl SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHUsS, NPUHIUI CYHEPIIO3ULUU CHIL,
MIPUHLUII OTHOCUTENIBHOCTH ["anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHbl OTpPaXEHUsT M TIPEJIOMJICHUS] CBETA, 3aKOHbl COXPAHEHHUS 3apsIoOBOIO H
MAacCOBOIO 4YHMCEJI MpHU SAEPHBIX peakUMsX, MOpU STOM JaBaThb CIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHE;

OOBSACHATH (PpU3MUECKHUE TMPOIECCHl W CBOMCTBA Tell, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallMil  MPaKkTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB C OMOPOi Ha 2—
3 WU3y4eHHBIX CBOMCTBA (PHU3UYECKHX SBIEHUHM, (UINYECKUX 3aKOHOB HWIU
3aKOHOMEPHOCTEN;

pemath pacuéTHbIe 3a/1a4u (OTHPAIOIIUECs Ha CUCTeMY U3 2—3 YpaBHEHHIA), UCTIOIb3YS
3aKOHBI M (POPMYINBI, CBSI3BIBAONINE (U3NYECKHE BEIWYMHBI: HAa OCHOBE aHaIn3a
YCIIOBHSI 3aJlaud 3alMChIBaTh KPAaTKOE YCIOBHME, BBISBIATH HEAOCTAIOIINE WIH
M30BITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIC IS PEIICHUS,
MPOBOJUTH PACU€Thl M OLEHUBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(bu3nUecKoil BENUYNHBL;
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pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pELIMTh TNPH MOMOIIU (PU3HUYECKHX
METOJIOB,  HCIIOJIb3Yysl ~ ONKMCAHWUE  HCCIEIOBAaHUS,  BBLACHATH  IPOBEpsSEeMOe
MPEINOJI0KEeHNE, OLEHUBATh NPABMWIBHOCTh TMOPSAKAa MPOBEICHHUS HCCICIOBAHUS,
JIeTIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOICHUH U OTIBITOB;
MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel (M3yd4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpAHEHUsI PHEPTUH, 3aBUCUMOCTh
nepro/ia KoJieOaHui MpyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUIUTYAbl MAJIBIX KOJIEOaHH, MPSIMOJIMHEHHOE pacIpoCTpaHeHNE
CBETa, pa3lio’kKeHUe OeNoro CBeTa B CIEKTpP, M3YYCHHE CBOWMCTB H300paKEHHS B
IUIOCKOM 3€pKajie M CBOMCTB H300pakeHUsl TIpenMeTa B coOuparomieil JuH3e,
HaOJIO/IeHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHMsI, OTIMCHIBATH XOJI OTIBITA U
€r0 pe3yibTaThl, ((OPMYIUPOBATH BBIBOIHI;
MPOBOJIUTH TIPU HEOOXOIMMOCTH CEPHIO NPSIMBIX W3MEPEHHMH, ONpENeNss CperHee
3HaUeHUE U3MepsieMOl BeIMUMHBl ((POKYCHOE pacCTOSIHHME COOMparouleil JUH3bI),
000CHOBBIBATH BBIOOD crioco0a n3MepeHust (M3MEPUTETLHOTO TTPHO0pa);
MIPOBOJIUTH HCCIICJIOBAHUE 3aBUCUMOCTEH (PH3MUECKHX BEIMYHMH C HCIOJH30BAaHUEM
NpSIMBIX HM3MEPEHH (3aBHCHMOCTh IIyTH OT BPEMEHH TIPH PABHOYCKOPEHHOM
JBIDKEHUH 0€3 HadalbHOW CKOpOCTH, Tiepuoja KojeOaHWid MaTeMaTHYeCKOTO
MasiTHHKA OT JUTMHBI HUTH, 3aBUCUMOCTH yIila OTPaKEHHUsSI CBETa OT Yrja NaJeHHs U
yria TpeJOMIICHHUS OT yIJia MaJeHus): TUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSTEIILHO
coOuparb yCTaHOBKY, (UKCHpPOBaThb pe3yidbTaThl IOJTYYEHHOH 3aBUCHUMOCTHU
(bu3nyecKkux BETUYMH B BUJE TaOMUIl U IpaduKoB, JeiaTh BBIBOJBI MO pe3yiabTaTaMm
HCCIIeIOBAHUS;
MPOBOJUTH KOCBEHHbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JBM)KEHHUHU, YCKOPEHHE CBOOOHOTO IMaJeHMUS,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJILKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W Tepuoja KoJebaHWi MaTeMaTHYeCKOro U MPYKMHHOTO
MasTHUKOB, OITUYECKass CWiIa coOuparomiel JuH3bl, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOUpaATh SKCIEPUMEHTAIBbHYIO YCTAaHOBKY M BBINOJIHSTH
U3MepeHusi, cleAysl MPeJIOKEHHOW MHCTPYKIMH, BBIYMCISATh 3HAYCHHE BEIMYUHBI U
aHAJIM3UPOBATh TMOJYYEHHBbIE pe3yabTaThl C Y4E€TOM 3a/laHHOM MOTPEUIHOCTH
HU3MEPEHUIT;
coOnroAaTh TMpaBuja TEXHUKHM 0O€30MacHOCTH mpu paboTe ¢ 1abopaTOpHBIM
obopynoBaHueMm;
pa3nuyaTh OCHOBHBIE NPU3HAKK M3YYEHHBIX (U3MUECKUX MOJENei: MarepualibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHHK CBETa, Jyd4, TOHKAs JIMH3A,
IUTaHeTapHasi MOJIeIb aTOMa, HYKJIOHHAst MOJIeJIb @aTOMHOTO S/Ipa;
XapakTepu30BaTh MPUHLUNIBI JEHCTBUS M3YYEHHBIX MPHOOPOB U TEXHMYECKHX
YCTPOMCTB C ONOPOH HA UX ONMUCAHUS (B TOM YHUCIIE: CIIMIOMETP, JaTUYUKHU TOJI0KEHHUS,
paccTOsIHUS U YCKOPEHHMsI, paKeTa, 3X0JI0T, OUKH, IEPUCKOII, (poToaInapaT, ONTUYECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMcTBaX (PM3NYECKUX SABJICHUNA U HEOOXOUMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BAaTh CXEMbl U CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMUECKUX MPOIECCOB IMPH PELICHHH Y4eOHO-
MPAKTUYECKUX 3ajay, ONTUYECKUE CXEMBI Ul MOCTPOEHUS M300paKeHHH B IIOCKOM
3epKajie ¥ coouparomieil TuHse;
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NPUBOAUTH TIPUMEPHl (HAXOAUTH HMH(POPMAIMIO O TMPHUMEpax) MPAKTUIECKOTO
WCTIOJb30BaHUS (PU3UYECKUX 3HAHMM B TIOBCEAHEBHOW KHU3HHM i OOECreueHus
0€30MaCHOCTH TpH OOpaIIeHWHu ¢ NpUOOpaMHU W TEXHUYECKUMH YCTPOHUCTBAMH,
COXPAaHEHHUs 3J0pOBbsI M COOJIIOJEHUS HOPM 3KOJOTMYECKOIO IOBEJCHHS B
OKpYKalollel cpere;

OCYIIECTBIIAITH MOWMCK HH(pOpManmuu (U3NIECKOTO coaepxkanus B HHTepHere,
CaMOCTOSITEIEHO (POPMYITUPYST TOMCKOBBIM 3ampoC, HAXOJUTH IIyTH OIpPEIeTICHHS
JOCTOBEPHOCTH TIOJTY4YeHHOW WHGOpMAIMM HAa OCHOBE HWMEIOMIMXCA 3HAHUWA W
JIOTIOJTHUTEIbHBIX UICTOUHUKOB;

HCII0JIb30BATh IPH BBINOJIHEHUU YY€OHBIX 33aJaHUIl HAy4YHO-IOMYJISIPHYIO JINTEPATYypy
(u3MUecKoro coJiep’KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHer,
BIIJIETh MpUEMAMHU KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HH(OpMaLMU U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

co3/aBaTh COOCTBEHHbIE NMHCbMEHHbBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(pOpMauu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOrO COAEp)KAHUS, IMYyOJUYHO MPEACTaBIATh
pe3ynbTaThl MPOEKTHOM WIIM MCCIEI0BATEIbCKON AEATEIbHOCTH, P 3TOM IPaMOTHO
WCIOJIb30BAaTh W3YYEHHBIN NOHSATUHHBIM ammapar HM3y4aeMmoro pasjena (QU3uKd u
COMPOBOXKJATh BBICTYIUIEHHWE TMpe3eHTaluell ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo 4acos DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
Konrtpoabubie | Ilpakruueckune | (uuppoBbie)
n/n NMPOrpaMmblI Bcero
paboThl padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
bubmmoreka [{OK
11 o - 2
FISHIa * Hayka O TpHpoae https://m.edsoo0.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEMIIHAL https://m.edso0.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTCCTBCHHOHAYJIHBIN METO,T TIO3HAHHUS httos.//m.eds0o.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUU BelllecTBA
bu6mmoreka [IOK
2.1 C 1
TpoCitie BeliccTna https://m.edsoo0.ru/7f416194
99 JIBrmykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bu6mmoreka [JOK
' BELIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHbIe COCTOSIHHS BEILIECTBA 2 Bubmorexa LIOK
' P B https://m.edso0.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
3.1 MexaHnueckoe JTBUKEHUE 3 bubmorexa LIOK
' A https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 Cuna. Buget i https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Jasnenue. Ilepenaua naBiaeHus: TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMU, YKUAKOCTIMU U Ta3aMu https://m.edso00.ru/7f416194
bubmmoreka [IOK
4.2
Alapaierue xKiKoCTH > https://m.edsoo0.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(epHOE AaBeHie 6 https://m.edsoo0.ru/7f416194
44 JleficTBHE JKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znea 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aDOTA H MOTIHOCTE https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
52 Hpocthie MeXaHH3MEL > 1 https://m.edsoo0.ru/7f416194
bubnuoreka [JOK
5.3 M 4 1
CRAHIHBCHAN SHEpt https://m.edsoo0.ru/7f416194
Utoro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoabusie | Ilpakruueckune | (uuppoBbIe)
NMPOrpaMMbl Bcero
paboThl padoThl o0pa3oBaTe/IbHbIE
pecypcsl
Paznen 1. TensioBble sIBJIEHUS
bubmmoreka [{OK
1.1 C I 7
TPOCHHE H CBOMCTEA BELIECTBA https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
1.2 T 21 1 5
CTIIOBBIC MPOTIeCCH https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpuvyecKkue 1 MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 7 1 bubmuorexa [JOK
' U UX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 ITocTosTHHBIN SNIEKTPUUYECKUN TOK 20 1 7 h tI/tIszI:jI/(r)rTli:I;Z;f).ru I7fa181ce
bu6mmoreka [JOK
2.3 M 6 1 15
AUHHTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
2.4 OneKTpOMarHuTHas HHIYKIHS 4 bubmorexa HOK
' P b https://m.edsoo.ru/7f4181ce
Utoro mno pazneny 37
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145
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9 KJIACC

Kosu4vecTBO yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3e/ioB U TeM
Ne i/ Konutposabuesie | IlpakTuyeckue | (uuppoBbIe)
NPOrpaMMbl Bcero
padoTsI padoThbI o0pa3oBaTtejibHbIE
pecypchl
Paznen 1. Mexanuveckue siBJeHUsS
11 MexaHn4ecKkoe JBMKEHHE U CTIOCOOBI €T0 10 1 bubmmorexa [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
1.2 B i 20 1 3
SAHMOACHCTBHE Te https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3znen 2. Mexannuyeckue KojJe0aHUs U BOJTHBI
bu6moreka [IOK
2.1 M 0 7 3
CXAMITICCINE KOTCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CHATITCCITLE BOHEL. JRYI https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DiieKTpOMarHuTHOE 1M0Jie H 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMAarHuTHOE MOJie U 6 5 bubnuoreka [JOK
' AIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6

Pa3nen 4. CBeToBbI€e SIBJEHUS
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4.1 3aK0oHBI pacopoCTpaHeHHs CBETa 6 2 bubmmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4, P 2
3 a3JI0KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
51 Hcnyckanue ¥ MOrjolieHne CBETa aTOMO 4 1 bubmmorexa [TOK
) ITYCKAHUE U TIOT HHE CBETA ATOMOM
y ot https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> CTpoenne atomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 FlaepHeie peakim ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe/1bHO0-00001IAK0 1M MOAYIb
6.1 [ToBTOpEeHME M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiaacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 27
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