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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3nkKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE TOJIOKEHUNW U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENIwMH TpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.

Conmepxanne  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON TI'paMOTHOCTU OOYYaOIIUMXCS M OpraHu3aluil0 H3y4eHHUs (QU3UKU Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE yYUTHIBAIOTCS BO3MOXHOCTH Y4E€OHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3ylbTaTaM  OOydeHHus, a  TaKkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.

[Iporpamma no Qu3suke ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
oOydenus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENIOBATEILHOCTE H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUsI MPEIMETHOTO COJEpKaHUus U Y4E€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3paboTaHa C IENIbI0 OKa3aHUSI METOJNMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.

®u3surKa SBISIETCS CUCTEMOOOPA3YIOIINM I €CTECTBEHHO-HAyYHBIX yUYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKON reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT Haubosiee sicHble oOpaslibl MpPUMEHEHUs HAy4HOro MeEToja
MO3HAHUS, TO €CTh CII0Cco0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0IIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTepeca K Hayke Yy
00ydJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MPENAIOJiaraecT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIINMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:

®HAYYHO OOBSCHSATH SIBJICHMUS,

® OIICHMBATh U TIOHUMATh 0COOEHHOCTH HAyYHOTO MCCIIEI0BAHUS;

® IHTEpPIIPETUPOBATh JAaHHBIE U HCIIOJIb30BaTh HAYYHBIC JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.

Henu wu3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOINEro 0Opa3oBaHUsA OMIpPEICIICHBI B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®eneparuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTeibHbIE TPOTPAMMBL,
yrBepxka€HHON pemenneM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne [TK-48H).

Hean usyyenus pusnku:

e IproOpeTeHNe UHTEpeca U CTPEMIICHUS 00yJaroUXCsl K HAYYHOMY U3Y4YE€HUIO IPUPO/IBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

epa3BUTHE TPEJCTABICHUI O HAydHOM METOJe TMO3HaHuiA U  (OPMUPOBAHUE

HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;
¢ hopMUpPOBaHHE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3yJabTaTa HM3Y4YE€HHUS] OCHOB CTPOCHUS
MaTtepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



¢ hopMUpOBaHME TMPEICTABICHUNA O POIM (PU3MKH JUISI Pa3BUTUS JPYIHMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
®pa3BUTHE TPEJACTABICHUI O BO3MOXHBIX cdepax Oyaymieir mpodeccnoHaIbHON
JeATeIbHOCTH, CBSA3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEUIIEMY OOyYEHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e IproOpeTeHNe 3HAaHUH O TUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHMYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSX;
eIpuOoOpEeTeHNEe YMEHUH  ONMUCHIBaTh W OOBACHATH  (PU3MUECKHE  SABICHHUA C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,
®OCBOCHHE METOJIOB DEHICHHUS NPOCTEHIIMX pacu€THBIX 3a7ady C HCIOJIB30BAaHHEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® pa3BUTHE YMEHUI HAONIOATh MPUPOIHBIC SIBICHHUS U BBITOJHATH OIBITHI, JAOOpAaTOPHBIE
paboThl M SKCIIEpUMEHTAIFHBIE HCCIENOBAHUS C WCIIOJB30BAaHUEM H3MEPHTEIBHBIX
puOopoOB;
e0CBOCHHE TPUEMOB pPabOTHI ¢ wHHpoOpManuerd (GU3MUECKOTO COMepKAHUS, BKIIOUYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (HU3WKH, aHaTN3 ¥ KPUTHUECKOE
OlleHHBaHME UH(OpPMaLINY;
®3HAKOMCTBO CO cpepaMu MPOPeCCHOHATHHON ACSITEIHPHOCTH, CBSI3aHHBIMHU C (PH3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX GU3NUECKOI HAYKH.
Ha usydenue ¢usuku (6a30BbI YpOBEHB) HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEH/IATEIbHBII XapaKTep, YYUTelb JejaeT BhIOOp TpOBEICHHS JTabOpaTOPHBIX padoOT H
OTIBITOB C YY4ETOM UHANBUIYAIbHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHWl, TIpeIaraeMbIX B paMKax OCHOBHOTO T'OCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKE.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u e€ posib B NO3HAHUH OKPY/KAIOLIEro MUPA.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3MUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMUMHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue MpHOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoHasi CUCTEMA €IMHMULI.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd H3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BOMPOCA, BBIABM)KEHHE THIIOTES,

SKCHEPUMEHT [0 TMpPOBEpKE THUINOTe3, O0ObsicCHeHHEe HabmogaemMoro spieHus. OnucaHue
($u3NYeCKUX SABJIEHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.
1. MexaHnuueckue, TEIJIOBbIE, dJIEKTPUIECKHE, MAarHUTHBIC, CBETOBBIC SIBIICHHUS.

2. ®usnueckue NpubOPHl U MpoLeaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U IU(PPOBHIM
prudopoM.

Jlabopamopnuie padbomul u onvimel.

1. OmpeneneHue 1EHBI ACTICHUS IIKATBI U3MEPUTEIBHOTO MPUOOpA.
N3mepenue paccTosHUI.

3. Hsmepenue 00bpEMa )KUIKOCTH U TBEPOTO TEA.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5.

N3mepenune Ttemmeparypbl TOpH TOMOINHM JKHUIAKOCTHOTO TEepMOMETpa M JaT4HKa
TEeMITepaTypHhI.
6. IlpoBeneHue wuCCIEIOBaHUS IO TMPOBEPKE THUIOTE3bI: AATBHOCTh MOJETA IIIapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIe BHICOTA ITYCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BemecTBa: aToMbl W MOJIEKYNbI, MX pa3Mmepbl. OTMbBITHI, JOKA3bIBAIOIIHE
JTUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmwkenne dactuil BemiecTBa. CBs3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoOH.
bpoyHoBckoe naBwxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEIISCTBA: MPHUTSHKEHUE U
OTTAJIKMBAaHMUE.

ArperaTtHble COCTOSIHMS BEIISCTBA: CTPOCHHE Ta30B, JKUIKOCTEH W TBEPABIX
(kpucTamuinueckux) Ten. B3auMocBs3b MexAy CBONCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX

COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH arperatHbIX COCTOSIHUN
BOJIEL

Hemoncmpayuu.
1. HaOmoneHnue GpOyHOBCKOTO JBMKEHHUSL.
2. HaGmonenue nuddys3uu.

3. Ha6n}oz[eHHe HBHCHHﬁ, O6I>$ICH$IIOH_[I/IXC$[ MPUTSKCHUEM HJIM OTTAJIKMBAHUCM YaCTHIL
BCIICCTBA.

Jlabopamopusie pabomot u onvimol.
1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).
2. OmbITHI IO HAOIOICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThl O OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYISIPHOTO MPUTSKECHUS.
Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepHuu. 3aKOH HHEpUUHU. B3aumojelcTBHe Tell Kak NPUYMHA HU3MEHEHUS
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma Kak XapakTepucTuKa B3aumojenctBusi Tein. Cuiia ymnpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOLIBIO AMHAMOMETpa. fIBlieHME TArOTeHUs U cuia Tsbkectu. 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 Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJIEHCTBUHM TEl.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuJj, HalpaBJICHHBIX MO OJHOU MPSIMOM.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHue cpeqHel CKOPOCTH CKOJIBbXEHHA Opycka WM IIapHKa MO HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH M ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIAMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
rnyounbl.  ['mapocratmueckuit  mapagokc. CooOmarommecs cocynsl. [ 'uapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obonoukn 3emmu. OnbiT Toppuuermnu. M3mepenune atmocdepHOro naBieHHS. 3aBUCHUMOCTH
aTMOc(epHOTO JaBJ€HHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nans u3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha OTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJICHHUS ra3a OT TEMIEPATYPhI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMUYECKU Mpecc.
5. TlposiBneHue aeicTBHs aTMOCHEPHOTO TaBICHUSI.



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Teina |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAOIIEH CHJIbI BECY BBITCCHEHHOW KUJIKOCTH.

YcnoBue naBaHWs TeEJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS NIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie padbomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma MOTPYKEHHON B KHUJIKOCTh
4acTH Tena.

Onpenenenre BBITAIKUBAIOUIEH CHIIBL, JEMCTBYIOLIEH Ha Tejno, MOTPYXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHON B JKUIAKOCTh YaCTH Te€Jla U OT IUIOTHOCTHU
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHUE €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckas pabota. MOITHOCTb.

[Ipoctbie MexaHU3Mbl: pblyar, OJOK, HakJIOHHas IJIOCKOCTh. [IpaBuio paBHOBecHs

phluara.

[TpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ NMPaBHJIO» MEXaHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. Kunernueckas W moTeHUualbHass »Heprus. I[lpeBpamienne
OJHOTO BHJa MEXAHUYECKOU SHEPTrUM B APYroil. 3aKOH COXPAHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. Tlpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomel u onvimel.
1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycinoBHil paBHOBECHS phluara.
3. WNsmepenune KIIJ] HakIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIE OJIOKEHUSI MOJIEKYIISIPHO--KUHETUUECKO TEOpUM CTpOEeHUs BellecTBa. Macca
U pa3Mmepbl aroMOB U MOJeKyld. ONbITbl, MNOATBEPXKAAOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU.

Monenu TBEPAOTO, KHUAKOTO U ra3000pa3HOT0 COCTOSHUM BemlecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE TOJOKEHUI
MOJIEKYJIAIPHO--KUHETUUECKOW TeopuH. (CmauMBaHUE M KanWJULIpHbIE sBIEHUA. TerioBoe
pacLIUpEHUE U CHKATHE.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHMS YacTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEW OHEpruu: Terjionepenada u
coBepiieHune padoThl. Buapl Teronepenadn: TemIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUICHHUE.



KomnuectBo TermuoTel. YaenpHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBOe
paBHOBecue. YpaBHEHHE TEIUIOBOTo Oananca. IlnaBieHune W oTBepAeBaHUE KPHCTALTMYECKUX
BEIIECTB. YJenpHas TemioTa IutaBineHus. [lapooOpazoBanue u KoHaeHcanus. Mcmapenue.
Kunenne. YnenpHast Temnora mapooOpa3oBaHUs. 3aBHCHMOCTh TEMIEpaTypbl KUIEHHS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue auddysuu.

Habmronenue siBjaeHn cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.

Habntoienue TemnoBoro paciimpeHust Tell.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buasl Tenonepenayu.

OxnaxxkJieHue Npu COBEPLICHUH paOOTHI.

W ~NOU bk WNRE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.

[EEN
o

. CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

. HaGmronenue xumnenus.

. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.

13. Moeny TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuwie pabomel u onvimel.

1. OnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.
OnbITHI MO BRIpAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM MIIM caxapa.

[
N

3. OnpITHI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ.
4. OrnpeneneHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.
5. OneIThl, JEMOHCTPHUPYIOIIUME 3aBUCHMOCTh [ABJICHHUS BO3JyXa OT €ro o0bémMa

HarpeBaHUs WIKN OXJIAKICHUS.
6. IlpoBepka rumoTe3bl JHMHEHHOH 3aBUCUMOCTH JUIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPHUUECKON TPyOKEe OT TeMIepaTypshl.
7. HaOnronenue M3MeHEHUs BHYTPEHHEH SHEPruu Tejla B pe3yibTare TEeIUonepenadyu U
pabOThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHue KOJMWYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOH IpH TemjaooOMeHe ¢
HarpeTbIM METAIIMYECKUM LIUITUHAPOM.
10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue nporecca UCapeHus.
12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.
13. Omnpenenenue yeabHOM TEIUIOTHI IIJIaBJICHUS JIbJA.
Pazgen 7. DieKkTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpuszanus Ten. JlBa poja UIEKTpUYECKHX 3apsiioB. B3anMopelicTBHE 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHWJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BEJTUYMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Dnekrpuyeckoe nosie. Hanpsok€HHOCTD 3eKTpUdecKoro mojst. [IpuHuun cynepro3uimn
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. ITpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. VICTOUYHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OjexTpuyeckoe HampspkeHue. ConpoTUBIICHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TTOTPEOUTENHN AIIEKTPUUIECKO dHeprun B ObITy. KopoTkoe 3ambIkaHUeE.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHe JUIs KU3HU Ha 3emuie. OnbiT Dpcrena. MarHuTHoe mosie
3JIEKTPUYECKOTO TOKa. [I[puMeHeHue IeKTpOMarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO MOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTENb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnextporeHepatop. CnocoObl TOMYy4YEHHUS JIIEKTPUUYECKOM SHEpruu. OJNEKTPOCTaHIMM Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4ecKas HHIYKIHUS.
3aKOH COXpAaHEHUS MIEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHukH NOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro HanpsiKeHUsl BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJEeKTPOMarHur.
. JleficTBHe€ MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTH OCTOSHHOTO TOKA.
. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopuwvie padbomot u onvimel.

OnBITHI M0 HAOTIOACHUIO JICKTPU3AINH TET UHIYKIIUEH U PU COTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsI Ha TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.

N3mepenue u perynmupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

o vk wNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIU TIONIEPEUYHOTO CEUYEHHUS U MaTepHraa.
8. IlpoBepka mpaBuiia CIIOKEHHS HAIPsDKEHUN MpU TOCIEN0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka nmpaBuia Jjsl CHJIbI TOKA MPU HapauieIbHOM COETMHEHUH PE3UCTOPOB.
10. Omnpenenennie pabOThI ANEKTPUUECKOTO TOKA, UAYILETO YEPE3 PE3UCTOP.
11. OmnpenienieHre MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JIAMIIOUKY, OT HaIlpsHKEHUS
Ha HEW.
13. Onpenenenue KII/[ HarpeBaTens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MarHUTOB.
15. VI3ydeHne MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHuTOB TMPU HUX OOBEIWHEHUH U
pa3JesieHun.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOACUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa U HaIIPaBJIEHUS TOKA B KaTYIIKE.
18. U3yueHue neicTBHUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoHcTpyHnpoBaHue U U3ydeHre padoThl 3J€KTPOABUTaTENs.
20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.
21. OnbITHl MO HMCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHAYKIUHU: HCCIIEIOBAaHHE
W3MEHEHU 3HaYEHUs ¥ HAMPaBJICHUS UHIAYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KECHUsA. PaBHOMEpHOEe mpsMoJMHENHOe JBMkKeHHe. HepaBHomepHoe
psMOJIMHENHOE JBMKeHHE. CpenHsas M MIHOBEHHas CKOPOCTb Tejla IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeiiHoe aBrkeHne. CBoOoaHoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
yIi10Bas CKOPOCTH. LIECHTpOCTPEMUTENBHOE YCKOPEHHE.

Ilepsbiit 3akoH Hprotona. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. IIpunimun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHS, CHJa TPEHUs
[IOKOs1, JPYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHA. YCKOpPEHHE CBOOOIHOTO IaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus ckarod npyxuHbl. Kunertnyeckas sHeprus. Teopema 0 KHHETUYECKON

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHE MMyTell W TPACKTOPU JBIKEHUSI OJTHOTO W TOTO K€ Tella OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJTMHENHOTO IBUKEHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmroneHne NBYKEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MeXxaHHMYECKUX SIBJICHUHN, TPOUCXOISIINX B CUCTEME OTCUETA « Tenmexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBW)KEHUN OTHOCHUTEIILHO KaOnHeTa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJla U JISHCTBYIONIEH Ha HETO CHJIBI.

8. HabOmroneHune paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya uMmynbca Npyu B3aMMOJACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHne UMITYJIbCa TIPU HEYIPYTOM B3aMMOJECHCTBHH.

13. CoxpaHeHue UMIyJbca MPH a0COJIIOTHO YIPYTOM B3aMMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHeHue MeXaHM4eCKOW SHEPTUU MpU CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHrEe MEXaHUYECKOM YHEPTUHU IIPHU IBXKEHHUH TeJla IO JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHa U JaJbHEHIIEr0 PaBHOMEPHOIO IBMKEHUS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeiHE CKOPOCTU CKOJBKEHHs Opycka WM JBUKCHUS LIApUKa I10
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla IMPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HayalabHOUN CKOPOCTH.

5. TlpoBepka TruUIOTE3Bl: €CIAM MPU PABHOYCKOPEHHOM [BWIKEHHH O0€3 HayalbHON
CKOPOCTH IIyTH OTHOCSTCA KakK psAJd HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIbl HOPMAaJIBbHOIO
JTaBJICHUSI.

7. Omnpenenenue kodpduirenta TpeHus CKOIbKEHHUS.

8. OmnpezneneHue KECTKOCTHU NMPYKUHBL.



9.

Omnpenenenue pa®OTBHl CWIIBI TPEHUS IPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Ompenieniearie  pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM

HCIIOABUKHOI'O U ITIOJABHXKHOI'O 0JI0KOB.

11. M3y4yeHue 3aK0HA COXPAHEHUS SJHEPTUH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
aMIMTyna. MareMatud4eckKuil M NpPY)KMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue Kojebanus. BeiHyxaeHHble koiebanus. Pesonanc. MexaHnueckue BOJIHBIL.
CpoiicTBa MexaHM4eCKHUX BOJH. [Ipo10sibHBIE U MONEpeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BeIcoTa ToHa. OTpakeHue 3ByKka. MIHppa3ByKk U ynbTpa3ByK.
Jemoncmpayuu.

=
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Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

PacnipoctpaneHne npoI0IbHBIX U MTOTIEPEYHBIX BOJTH (HA MOJICIH).

HabnroeHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

7.

Omnpenenenre 4acToOThl U Mieproia KojaeOaHuit MaTeMaTHYecKoro MasTHUKA.
Omnpenenenre 4acTOThl U Meproia KojaeOaHui Mpy>KUHHOTO MasiTHHUKA.

HccnenoBanue 3aBUCUMOCTH Tepuoja KoJieOaHMH MOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUNH MPYKMHHOTO MasiTHHUKa OT MacChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH Tepuoja KojeOaHUM Tpy3a, MOABEIIEHHOTO K HHUTH, OT
Macchl rpysa.

OneIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb IIepuoja KoJieOaHW MPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUSL.

Pa3nen 10. DnekTpoMarHuTHOE 1M0JIe ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMarHUTHOE MOJIe. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA 3JIE€KTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM

CBA3U.

DyeKkTpoMarHuTHas npupojia ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBOMiCTBa CBETA.

Jlabopamopusie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C IOMOIIBIO MOOUJIILHOTO Teﬂe(bOHa.

Pazpen 11. CBeToBELI€e SIBJIEHMS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimoiimHelHOE pacnpoCTpaHEHHE CBETa.
3atmenus Connua u JIynel. Otpaxkenue ceera. [lnockoe 3epkano. 3aKOH OTpaKEHHsI CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnoap3oBanue nojiHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmuze. Omnrtuueckas cucrema (oToammapara, MHUKpPOCKONA H
Tesneckona. ['a3 kak ontuueckas cuctema. bim3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

W ~NUkWN e

[IpssMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0pakeHU# B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIIBIO JIUH3.

[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TeJIECKOTA.

10. Monaens riasa.
11. PaznoxxeHue 6enoro cBeTa B CIEKTP.

12. [lomyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

N o wu bk

NccnenoBanue 3aBUCUMOCTH yIila OTPa)XE€HUSI CBETOBOTO JIydya OT yrija MaJeHusl.
N3ydeHnue xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH YIila MPEJIOMIICHHSI CBETOBOIO JIyda OT yriia MmaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenue n300pakeHUI C TOMOIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.
OnBITHI IO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBanTOBLIC SIBJICHHUS.

Omnwiter Pe3epdopna u muranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHue ceera aromoM. KBanTel. JInHeuaTpie CEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyxionnass monens aromsHoro siapa. Mzotombl. PagwoaktuBHble mnpeBpaimienus. llepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiMu. 3aKOHbI COXPAaHEHHMS 3apsiIOBOTO U MAacCOBOTO YMCEN. DHEPrus CBS3U
aToMHBIX saep. CBs3p maccel M 3Hepruu. Peaknuum cunHtesa u AeneHus snep. McrouHuku
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Jemoncmpayuu.

o Uk wnNeE

CrieKTpspl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOIYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTy4eHUSI.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPrUM 4YacTULl 110 TOPMO3HOMY HYyTH (110

¢dororpadusim).

3. HM3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpHTEILHO-00001AKOIIINI MOIYIb.

[loBTOpUTENBbHO--0000MIaIOIUMI  MOIY/Ib [peAHa3HAuYeH Jyld CUCTEeMaTH3aluu U
00001IeH!sT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCCTO KypcCa (1)I/I3I/IKI/I, a TaKKC JIs1 NIOATOTOBKU K OCHOBHOMY IOCyAapCTBCHHOMY 3K3aMCHY I10
¢bu3uke a1 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy w3ydeHMM JAHHOTO MOZIYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTcs JOCTHIKEHHE MPEIMETHBIX H
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Hasl
IrpaMOTHOCTb: OCBOCHHWEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoabl W TCXHHUKH,
OBJIaICHUC YMCHUAMU OOBSICHATH (1)I/I3I/I‘~IGCKI/IG SABJICHUA, NPUMCHAA TIOJYYCHHBIC 3HAHUS,
peuaTth 3aga4u, B TOM YUCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJIBHBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pa3jiera pealn3yercs 3a CYET TOTo,
qTo o6yqa}0mnecs[ BBIIIOJIHAIOT 3aaHus, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHSITH (1)1/13I/Iqec1<1/1e SIBJICHU S
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHOM KU3HH;

HCII0JIb30BaTh HAYYHBIC MCTOAbBI MCCICAO0OBaHUA (bHSHLIeCKI/IX ﬂBHeHHﬁ, B TOM 4YHCJIEC JIA
IIPOBEPKHU IMIIOTE3 U MOTYYCHHs TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HaydyHbIE OCHOBBI HamOoJiee BAXKHBIX JTOCTUKEHMH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, NPAKTUYECKOTO HCIOJIb30BaHUSA PA3JINYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA IIPEBPALEHUS U COXPAHEHMSI BCEX M3BECTHBIX BUOB DHEPTUHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHUS HalpaBlIeHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy

oOyyaromerocst OyyT cOpMUpPOBAHbI CIEAYIONIUE TUIHOCTHBIC PE3YIIbTAThl B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

— TPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3MUECKOM
HayKH;

— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpa:kIaHCKOr0 M yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

— 0CO3HAaHHE B&XKHOCTH MOPAIbHO--3TUUECKUX MIPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

— BOCIIPUATHE ICTETUUYECKUX Ka4deCTB (PM3MUECKON HayKd: €€ TapMOHWYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MMO3HAHUSA:

— OCO3HaHHE IIEHHOCTH (PU3MYECKON HAayKHM KaK MOIIHOTO WHCTPYMEHTAa TO3HAHUS MHPA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIIEH COCTaBIIAIONIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HUHTEPECA K UCCIIEI0BATENIbCKOM 1EATEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI H SMOIMOHAJILHOI0 0J1Ar0NOJyYHs:

— OCO3HaHHe LIEHHOCTH 0Oe30macHoro obpasa *H3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, BaXKHOCTH TMpaBui O€30MacHOro TMOBEACHHUS Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

— chopMupoBaHHOCTH HaBbIKa peduieKCHH, NMPU3HAHHE CBOETO MpaBa Ha OLIMOKY M TaKOro
K€ IIpaBa y Jpyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE y4acTHe€ B pPEIICHUM MPaKTUYEeCKHUX 3ajau (B pamMKax ceMbU, 00pa3oBaTeIbHOM
OpraHu3aiiy, Tropoja, Kpas) TEXHOJOTMYECKOM U COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIie U GU3NIECKUX 3HAHUH;

— UHTEpEC K MPAKTUYECKOMY U3YUYCHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOII;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHeHTalus Ha TMpUMEHeHHe (QU3NYECKUX 3HAHWM [JIs pelieHus 3axady B 00JacTu
OKpYXarollel cpefipl, MIaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpYKaroLIel cpebl;

— OCO3HaHHE TI00aTBHOIO XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel HX pelieHus;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBLHON U MPUPOIHOM CPebl:

— MOTpeOHOCTh BO B3aMMOJCHCTBHM TMpPH BBINOJIHEHUU HCCIEIOBAHUM M TMPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIbHOCTh;

— MOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWW, B TOM HHKCIEe (OPMYITHPOBATH HUICH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;



e — oco3HaHUE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIICTEHTHOCTEH B 00J1aCTH (DU3UKH;

® — [UIAHUPOBAHME CBOETO Pa3BHUTHUS B MPHOOPETCHUU HOBBIX (PH3HUCCKUX 3HAHHIA,

® — CTpEMJICHUC aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA K SKOHOMHUKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e — OIICHKAa CBOUX JICHCTBHHM C YY€TOM BJIHMSHHS Ha OKDPYXKAIOIIYI0 CPEIy, BO3MOMKHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOUYAIOLIME TO3HABaTeJIbHbIE YHHUBEpCaJbHbIE YueOHbIE JIEHCTBUS, KOMMYHHUKAaTHBHbBIE
YHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eiicTBUsA:
® BEISIBIISATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SBJICHHIA);
® YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(UKAIINN, OCHOBAHUS JUTII 0000IIECHUS U
CpaBHCHHS,
® BLISIBIISITh 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBISIBIISITh NTPUUMHHO--CJIE/ICTBEHHBIE CBSI3W NpPHU HU3YYEHHHM (PU3NYECKUX SBJICHUH H
MPOLIECCOB, JeNaTh BBIBOJBI C HCIHOJb30BAaHUEM JEIYKTHUBHBIX W HMHIYKTHUBHBIX
YMO3aK/IIOYEeHUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSITEIILHO BBIOMPATH CMIOCOO pemieHus ydeOHOW Gu3ndeckoit 3amaun (CpaBHEHUE
HECKOJIbKUX BapUaHTOB pelIeHHs, BbIOOp Hauboiee MNOAXOMAUIET0 C Y4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).
Ba3oBble ucciienoBarebCcKHe N1eiCTBUA
® 1ICII0JIb30BATh BOMPOCHI KaK HCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMS;
® [I[POBOJIUTH MO CAMOCTOSTEIHHO COCTABIIEHHOMY IUIaHY OTIBIT, HECIOXKHBIN (hU3HUeCKUui
9KCIIEPUMEHT, HEOOJIbIIIOE HCCe0BaHNEe (PU3UUECKOTO SIBJICHHUS,
® OIICHMBATh HA MPUMEHHMOCTh M JIOCTOBEPHOCTh HMHGOpPMAIMIO, MOJYYSHHYIO B XOJe
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® CaMOCTOATENBHO (POpPMYIHpPOBaTH OOOOIIEHHS M BBIBOJBI 110 Pe3yIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,
® [I[POTHO3UPOBATh BO3MOXKHOE JanbHElIIee pa3BuTue (PU3HUECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® [IPUMEHATHh pPAa3JIUYHbIE METOJbI, MHCTPYMEHTHI W 3alpochl MpH TOHCKe U OoTOOpe
nH(OPMALIUY WK JAaHHBIX ¢ Y4ETOM MPETIOKEHHON yueOHOM Qu3ndeckoit 3a1auu;
® AHAIM3UPOBATh, CHCTEMATU3UPOBATh U HWHTEPIPETUPOBATh WHMOPMALHIO PA3THUHBIX
BUJIOB ¥ JOPM TMpeACTaABICHUS;



® CAaMOCTOSATENIBHO BBIOMpATh ONTHUMAJIbHYIO (OpMY TMpEACTaBIEHUS WHPOpPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECIOXKHBIMH CXEMaMH, IMarpaMMaMy, WHOU
rpaduKoif 1 ©X KOMOUHAIHSIMH.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JeiicTBUA:

®B X0J¢ OOCYKICHHS YUeOHOrO MaTepuasia, pe3yJabTaTOB JabOpaTOPHBIX paboOT U
MIPOEKTOB 3a[aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYKJa€MOM TEMBbl M BBICKAa3bIBAaTh HJICH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAIepKaHne 01aroKenaTelbHOCTH OOIeHHS;

® COTIOCTABIISITH CBOM CYXKJEHUS C CYXKACHUSMU JPYTUX YYaCTHHKOB JIHAJOTa,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

® BEIPA)KaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U ITMCbMEHHBIX TEKCTAX;

e IyOJIMYHO  TPEACTaBIATh  PE3yAbTaThl  BBINOJHEHHOTO  (U3UYECKOTO  OIBITa
(9KcTIeprMeHTa, UCCIIEAOBAHMS, TTPOEKTA);

® IOHMMATh W HCIIOJIF30BATh MPEUMYIIECTBA KOMAHAHON W WHIUBUAYATIbHON pabOTHl TIPU
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiemsl;

®IPUHUMATh I COBMECTHOW JIEATEIBHOCTH, OPraHW30BBIBATH JICHCTBUS 1O €€
JOCTIDKEHHUIO: PACIIPENIENIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHON
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

® BEITIOJTHATh CBOIO YacTh pPa0OTHI, JOCTHTash KAa4eCTBEHHOTO pe3ylbTaTa IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU ACHUCTBHS C APYIrHMH WICHAMHU KOMaH/IbI,

® OIICHMBATh KaY€CTBO CBOETO BKJIAZA B OOIIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
c(OpMyYJINPOBAHHBIM Y4aCTHUKaMH B3aUMOACHCTBHSL.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

® BLISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CHUTYaIUSX, TPEOYIOUTUX ISl PEIICHUS
(hbM3UYECKUX 3HAHU;

® OPUEHTUPOBATHCS B PA3JTUYHBIX IOAXOJAX MPUHATHSA peHIeHUH (MHIUBUIyaIbHOE,
MIPUHATHE PEIICHUS B TPYIIIIE, MPUHITHE PEIICHUH TPYIIIO);

® CaMOCTOSITEJILHO COCTABJISITh AJATOPUTM pernieHus (PU3WYecKOW 3aJavyd WM IIaHa
HCCAeAOBaHUS C Y4ETOM HMMEIONIUXCS PECypCcOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHUPOBATh MpesiaraeMble BapUaHThl PEIICHU;

e Jie1aTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

® JaBaTh /ICKBATHYIO OIICHKY CUTYallUU U MpeJyiaraTh MiiaH e€ U3MEHEeHHUS,

© 00BSACHATH MPUYHMHBI JOCTHKCHUS (HETOCTHKEHUS) Pe3yIbTaTOB JIEATEIBHOCTH, 1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCIE B XOJ BBHIMOJHEHUS (DU3MUECKOTO
WCCIIEIOBAHUSl WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIHXCS
CUTYaIil, YCTAHOBIIEHHBIX OITMOOK, BOBHUKIIUX TPYAHOCTEN;

® OLICHUBAaTh COOTBETCTBUE PE3YNbTaTa LIEJIA U YCIOBUSIM;

® CTaBUTH ce0s Ha MECTO JPYroro 4eloBeKa B XOJe CIOopa WM JUCKYCCHUHM Ha HAayYHYIO
TE€MY, HIOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

eIpH3HABaTh CBOE TMpaBO Ha OMMUOKY MPU pemieHuHu (U3MYECKUX 3aJad HId B
YTBEPKJICHUSIX HA HAYYHbIE TEMbI U TAKOE K€ MPABO APYTOro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeaMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIUXCS YMEHU:

®IICIIOJIb30BATh  MOHATHUS: (QU3MYECKME M XUMHUYECKHE SBJICHUS, HaOII0AEHUE,
OKCIIEPUMEHT, MOJEJb, TUTIOTE3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSHUS BellecTBa (TBEPIOE, KHIKOE, Ta3000pa3HOE), MEXaHUYECKOe
JIBUKEHHE  (paBHOMEpHOE, HEpPaBHOMEPHOE, MNpPSIMOJUHEHHOE),  TpaeKTopus,
paBHOJIEHCTBYIOIAsT cwia, Aedopmarus (yrnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIIAOIINECS COCY/IbI;

e pa3nuuath sABICHUS (IU(Qy3us, TEMIOBOE ABM)KEHHE YAaCTHUI[ BEIIECTBAa, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEpPHOE JIBUKEHUE, MHEpLHUs, B3aHUMOJICICTBHE Tell, paBHOBECHE
TBEPABIX TeJl C 3aKpEIJIEHHOW OChbIO BpalleHWs, Mepefada JaBieHHUs TBEPABIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBlIeHUE, IIaBaHUE TEJI, IPEBpallleHus
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE GU3NYECKOE SBIICHUE;

® Pacro3HaBaTh TPOSIBICHUE W3YYCHHBIX (U3UYECKUX SBJICHUN B OKPYKAIONIEM MHUpE, B
TOM 4YHclie (HU3WUYECKHE SBICHHS B MPHPOJE: NMPHUMEPH ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TEXHUKEe, BJIMSHHE aTMOCPEPHOTO JaBJIEHHS Ha >KMBOW OpraHusM, IUIaBaHuE pbIO,
pblYaru B Teje 4eJI0BeKa, NMPU 3TOM IEPEeBOJUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBIICHU;

® ONMCBIBATh M3YYECHHBIE CBOMCTBA Tel U (PU3UYECKUE SBIICHHS, UCIOJB3Ys (PU3MUECKUe
BEIMUYUHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IyTb, CKOPOCTb, CPEAHSA
CKOpOCTb, CHMJIa YIPYrOCTH, CHMJIa TSDKECTH, BeC Teja, CWIa TpPEHUs, JaBJICHUE
(TBEpHOro TENa, JKUIKOCTH, ras3a), BBITAIKMBAIOLIAs CHJIa, MEXaHWYecKas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIbl, KO3(p(UIMEHT Moe3Horo JecTBus
MEXaHU3MOB, KMHETUYECKasi U MOTEHLUAIbHAs 3HEPrusi), IpU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI UCIOJIb3YEMbIX BEJIMUNH, X 0003HAYCHUS U €AMHULIBI
(GU3NYEeCKUX BEIUYMH, HAXOIUTh (OPMYIIbl, CBA3BIBAIOIIME JAHHYIO (DU3HUECKYIO
BEJIMYUHY C JPYTUMH BEJIMYMHAMH, CTPOMTH IpapUKH H3Y4YEHHBIX 3aBHCUMOCTEH
(GU3NYECKUX BEIHYUH;

® XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOLIECCHI, UCIIOJIB3Ys MIPaBUiIa
CJIO’KEHUS cHJI (BAOJIb OIHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
IPaBUJIO paBHOBecUs pblyara (0JI0Ka), «30JI0TOE IIPABUIIO» MEXAaHUKH, 3aKOH
COXpAaHEHMs MEXaHMYECKOW SHEpruM, MpH 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA M 3aMUCBIBATh €T0 MAaTEMaTHUECKOE BhIPAKEHUE;

© O0OBACHATH (PU3MUECKHE SIBIICHUS, TPOLIECCHI U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallUd — NPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATh  IPUYMHHO-
-CIIC/ICTBEHHBIE CBSI3U, CTPOUTh OObsICHEHUE M3 1—2 JOTMYECKUX LIaroB ¢ OMOpPOH Ha
1-2 wu3ydyeHHBIX CBOMCTBa (u3MUECKMX SBJICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

epemiath pacu€THble 3agauyd B 1—2 JEWCTBUS, HCIONB3YSl 3aKOHBI U (OpMYyIIHI,
CBsI3bIBalOIME (U3UUECKUE BEIWYMHBI: HAa OCHOBE AaHajM3a YCIOBHUS 3a7a4yd
3aMUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATH (PU3NYECKUE BEIUYMHBI B (OPMYIBl U



MPOBOJIUTH PAcU€Thl, HAXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOJWMBIC IJISI PEHICHUs
3a7a4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (DPU3NUIECKOI BETMUNHBL;

® pacno3HaBaTh MPOOIEMbl, KOTOPHIE MOKHO PELIUTH IPU MOMOIIN (PHU3UIECKUX METOIOB,
B ONMCAHHUU MCCIEAOBAaHUS BBIJCNIATH IPOBEPSIEMOE MPEANOJIOKEHUE (TUIOTEY),
pasnuyaTth ¥ MHTEPIPETUPOBATH NOJYYEHHBIH PE3YyNbTaT, HAXOAUTh OLIMOKU B XOJ€
OIIBITA, JEJIATh BBIBOJIBI I10 €r0 PE3YJIbTATaM;

® [IPOBOJIUTH OIBITHI IO HAOIIOACHUIO (DU3WYECKUX SIBICHUN WM (U3NYECKUX CBOKCTB
Tel: (OPMYIIMPOBATH TPOBEPSIEMbIE NPEANOI0KEHUS, COOMpaTh YCTAaHOBKY U3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYITUPOBATH BHIBOJIBI,

® BBITIOJIHATh IPSIMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHM, Macchl Tena, 00béMa, CUIbl U
TEMIEPATYpPhbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPECHHUIA;

® [IPOBOJIUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHON (DM3MUYECKON BEIMYUHBI OT JPYrou ¢
HCII0JIb30BAHNEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJaa OT BPEMEHU JBWIKEHUS TEJa, CHIIBI TPEHUS CKOJIBKEHHUS OT Beca TeJa, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeNl © HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAn
COIIPUKOCHOBEHUS TEJ, CUJIBl YIIPYrOCTH OT YIJIMHEHUs IMPYXUHBI, BBITAJKUBAOLIEH
CiIbl OT OOBEMaA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO MOTPYXEHO TeJo,
YCIIOBUM TJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHSATH
U3MEpEHHs, clenysd MpeUI0KEeHHOMY IUIaHy, (PMKCHPOBATh Pe3yJbTaThl MOJy4YEHHOMH
3aBHUCUMOCTH (DU3MYECKMX BEIMYMH B BHJE IPEUIOKEHHBIX TaONMMIl U TpaduKoB,
JIeJIaTh BBIBOJBI 110 pE3yJIbTaTaM MCCIEIOBAHMS,

®IDOBOJIUTh KOCBEHHBIE M3MEpEHMs] (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH M TBEPIOrO TeNa, CWJIA TPEHHsS CKOJIBXKEHUSA, JABJICHUE BO3/AyXa,
BBITAJIKMBAIONIAsl CHJIA, JEHCTBYIOIAs Ha MOIPYKEHHOE B JKUIKOCTH TEJIO,
KOA(Q(QUIMEHT NOJE3HOI0 JEHCTBUSA MPOCTBIX MEXAHU3MOB), CIEAys NPEIIOKEHHON
MHCTPYKLUU: IIPU BBIIOJIHEHUN U3MEPEHHUH cOOUpPaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTh 3HAYEHUE UCKOMOM BEJIMYUHBL,

ecoOmolaTh NIpaBWJIa TEXHUKU Oe3zomacHocTd Ipu paboTe ¢  J1aOOPAaTOPHBIM
000pyI0BaHHEM;

e yKa3blBaTh IPUHLMIIBI JEHCTBUS HPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pbluar, MOJBHXKHBIM U
HETO/IBM)KHBIN OJIOK, HAKIIOHHAsI IIIOCKOCTB;

® XapaKTepU30BaTh MPUHIMIIBI I€HCTBUS U3YUYE€HHBIX PUOOPOB U TEXHUUECKUX YCTPOUCTB
C OIOpOH Ha MX OMMCaHHs (B TOM YHMCIE: HNOJIIMIHHKH, YCTPOHCTBO BOJONPOBOJA,
THJIPABIMYECKUN Mpecc, MaHOMETp, BBICOTOMEp, MOPLIHEBOH HAcocC, apeoMerp),
UCIOJb3ysl 3HAHUA O CBOMCTBaX (M3UYECKUX SBJICHUH M HEOOXoauMble (huznyecKue
3aKOHBI U 3aKOHOMEPHOCTH;

®IPUBOAUTH MpUMEpHl (HaXOOUTh HH(OpMAIMIO O MpUMepax) MNPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHU3HM Il OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpubopaMu U TEXHUUECKUMH YCTpOMcTBaMmuy,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTUYECKOTO TIIOBEAECHUS B
OKpYXKarollen cpene;



® OCYIIECTBIISATh OTOOP HMCTOYHUKOB HH(popManuu B HMHTepHETEe B COOTBETCTBHU C
3aJlaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIENATH HH(POPMAIIHIO, KOTOPas SABISETCS MPOTUBOPEUHUBOI
WA MOXKET OBITh HEJJOCTOBEPHOM;

® 1ICII0JIb30BATh IIPHU BBINNOJIHEHUU Y4YEOHBIX 3a/laHUil HaydyHO--TIONYJISIPHYIO JHUTEpaTypy
(U3NYIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BIIQJIETh NMPHUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus uH(popManmuu u3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

® CO3/1aBaTh COOCTBEHHBIC KPAaTKHE NMUCHMEHHBIC W YCTHBIE COOOIICHHS Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMAUHN (PU3HUECKOTO COJACPIKAHUS, B TOM YHCIIE MYOJIUYHO NIeNIaTh
KpaTKue COOOIIEHHs O pe3ylbTaTax MPOEKTOB WM Y4eOHBIX MCCIEAOBAHUM, IPU 3TOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIMPOBOKATh BHICTYIUICHHUE MTPEe3eHTAIINEH;

®IIpY BBINOJIHEHUHU Y4E€OHBIX MPOEKTOB M HUCCIIEIOBAHUN pachpenensTh OO0S3aHHOCTH B
IpyIIe B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMHU, CJIEAUThH 3a BHIIIOJHEHHUEM IUIaHA
NeNCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIaA B JESITEIBbHOCTb T'PYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YIUTHIBAasi MHEHUE OKPYKAIOLIUX.

K koHiy oOyueHuss B 8 kJiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Y OOyUaIOUIUXCS YMEHUI:

® 1ICTI0JIb30BATh MOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIJOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIleCTBA, KPUCTAJUIMYECKUE U aMOp(HbIE Tela,
HACBIIICHHBIM 1 HEHACBIILIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIEPATYPA, BHYTPEHHSSA
SHEPrus, TEIIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
10JI€, MPOBOJHUKH W AUDJIEKTPUKH, MOCTOSIHHBIA AIIEKTPUYECKHI TOK, MarHUTHOE
oJIe;

epa3nuuaTh SBIEHUS (TEIJIOBOE pACHIMPEHHWE U C)KaTue, Telionepeaaya, TeIIoBOe
paBHOBECHE, CMAauMBaHUE, KaNWULSIPHbIC SIBJIICHUS, WCIApEHUe, KOHICHCAlus,
IJIaBJICHUE, KpucTaym3anuss  (OTBEpJEBaHUE), KHUIIEHUE, Terionepeaaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps/ioB, ACHCTBUSA AIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MAarHuTOB, JEHCTBHE MAarHUTHOTO IOJS Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMATrHUTHAS
UHIYKIHS) 1O ONHMCAHHUIO WX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSBIEHUE M3YYCHHBIX (DU3MUECKUX SIBJICHUN B OKPY)KAIOIIEM MUDE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIApHbIE SBJICHUS B MPUPOJE, KpUCTAUIBI B mpupone, uziaydeHue ColiHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0O0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JJIEKTPUYECKHE SIBIEHUS B aTrMocdepe, dJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHoe mosie 3eMiH, JApeid MOoJ0COB, poJib MAarHUTHOTO MOJIS JAJS KU3HM Ha
3emiie, MOJIIPHOE CHUSIHME, IIPU 3TOM IEPEeBOAUTH MPAKTUYECKYIO 33Jauy B y4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SBIICHHIA;

® ONMCHIBATh M3YYECHHBIE CBOMCTBA Tel M (PU3NYECKUE SIBICHUS, UCHOJb3Yysd (U3NUECKUe
BEJIMYMHBI (TEMIEpAaTypa, BHYTPEHHSAS DJHEPrus, KOJMUYECTBO TEIUIOTHI, YHAEIbHAs
TEIUIOEMKOCTh  BELIECTBA, YJEJIbHAas TEIUIOTA IUIABJIECHUSA, YJAEIbHAas TeIUIOTa
napooOpa3oBaHus, yAelbHAs TEIJIOTa CrOpaHUs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JNEUCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTENIbHASI BIAXXKHOCTh BO3/yXa, JJIEKTPUUYECKUI



3apsj, Cuia TOKa, DJIEKTPUYECKOE HAaMpsDKEHUE, COIPOTUBICHHUE IIPOBOIHUKA,
yIEIbHOE COIPOTUBIIEHHE BELIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPHUECKOTO TOKA), IIPU
ONMCAaHUM TMPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCHOJIB3YEMBIX BEIWYHH,
0003HaueHHS ¥ eIUHHIBI (PU3NUYECKUX BEIMYHMH, HAXOJIUTHh (HOPMYIbI, CBA3BIBAIOIINE
JaHHYIO (HU3MUYECKYI0O BEJIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

® XapaKTepU30BaTh CBOWCTBAa TeJ, (U3NYECKUE SBICHUS U IPOLECCHI, HCIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPHUH CTPOEHMSI BEIIECTBA,
NPUHIMI CYNEPHO3ULMHN T10Jed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS
3apsja, 3akoH Oma juis ydacTka nenu, 3akoH JDxoyns—JleHna, 3akoH coxpaHeHus
SHEpPruM, MpU 3TOM JaBaTh CIOBECHYI (OPMYIMPOBKY 3aKOHA M 3alMCHIBATH €0
MaTeMaTH4eCKOEe BbIPaXKEHHE;

® 00BACHATH (PU3MUECKUE IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyaIUil
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH NPUUYMHHO-CIIEICTBEHHBIE CBS3U,
CTpOUTh OOBSICHEHHE M3 1—2 JOrMYeckux IIaroB ¢ OMOpod Ha 1—2 H3y4YEeHHBIX
CBOMCTBa (PU3NYECKUX SABJICHUH, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemaTth pacy€THble 3aJaud B 2—3 J€HCTBUS, HUCHOJB3YS 3aKOHBI U (GOPMYIIbI,
CBsA3bIBAaIOIIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJadu
3aMMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK JAHHBIX JUISl PEIICHUs 3aJadu,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJyYE€HHOE 3HAUeHHE (PU3HUECKOI BETUUUHBI C U3BECTHBIMU JAHHBIMU;

® PacHo3HaBaTh MPOOIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOILIM (PU3NYECKUX METOJIOB,
HCIIOJIb3YSl ONMCAHHME HCCIECNOBAHUs, BBIICIATE IIPOBEPSIEMOE IPEAIIOJIOKCHHE,
OLICHUBATh MTPaBUIIBHOCTH NMOPSIIKA POBENCHNUS UCCIIEOBAHMS, IEJIaTh BBIBOBI;

® [IPOBOJIUTH OIBITHI 10 HAOMIOACHUIO (PU3UUECKUX SBICHUN WIN (PU3NYECKUX CBOMCTB Tel
(kanWJuUIApHBIE  SBJICHWS, 3aBUCHUMOCTb JaBJICHMS BO3AyXa OT €ro o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCa OCTBIBAHUS U HAIPEBAaHUs IIPU U3IYYCHHUH OT LBETa
u3Iyqaoume  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYPbl JKUOKOCTH W IUIOMAAU €€ IIOBEPXHOCTH, DJJIEKTpHU3alus Tel H
B3aUMOJICICTBUE MIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA JJIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh IpOBEpsEMble IPEINOJIOKEHUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(opMynupoBaTh BBIBOABI;

® BBITIOJIHATh IIPSAMBIE M3MEPEHMsI TEMIIEpaTypbl, OTHOCHTEIBHON BIJIAXXHOCTU BO3/yXa,
CHJIBl TOKa, HANpsHKEHUS C HCIOJIb30BAaHUEM AaHAJOTOBBIX NPUOOPOB U JATUMKOB
¢u3nYecKux BEIMYMH, CPAaBHUBATh pe3ylbTaThl H3MEPEHUH C Y4ETOM 3aJlaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

® [IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTU OJHON (PM3UYECKO BETMYMHBI OT APYrou ¢
UCIOJb30BAHUEM MPSIMBIX W3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIIECHUS MPOBOJHHUKA OT
€ro [UIMHBI, IUIOIIAJU MNOMEPEYHOI0 CEYEHUs M YIEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJTHUMKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA MPOBOJIHUKE,
UCCIIeZIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIE0BaHUE, COOMpaTh YCTAHOBKY M BBINIOJHATH U3MEPEHUS, CIEIys



MPEUI0KEHHOMY TUTaHy, (PUKCUPOBAThH PE3yJIbTAThI MOJYYCHHOH 3aBHCHMOCTU B BHJIE
TaOaMIl U TpaUKOB, IEIaTh BBIBOKI 110 PE3yabTaTaM HCCIIECIOBAHUS;

® [IPOBOJIUTH KOCBEHHBIE H3MEpPEHHsI (U3UYECKUX BEIMYMH (yIeNbHAS TEMI0EMKOCTh
BEIIECTBA, COMPOTHBIICHHE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, coOMUpaTh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY, ClEIys
MPEI0KEHHON UHCTPYKLMH, ¥ BBIYUCIIATh 3HAUYEHUE BEJTUUYHHBI;

ecoOMOIaTh TpaBWJIa TEXHUKH O€30macHOCTH Tpu paboTe C  J1abOpaToOpHBIM
o0opynoBaHuEM;

® XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS N3yUYECHHBIX MPHOOPOB U TEXHHUYECKHX YCTPONCTB
C OIOpOM Ha MX ONHUCAHMUsA (B TOM YMCJE: CUCTEMA OTOIUIEHUS JIOMOB, THTPOMETP,
napoBasi TypOMHa, aMmImepMeTp, BOJIBTMETP, CYETYMK JJIEKTPUUYECKON DHEPIuu,
ANIEKTPOOCBETUTEIbHBIE TNPUOOPHI, HArpeBaTENbHbBIE AJIEKTPONPUOOPHI (IIPUMEPHI),
ANEKTPUYECKHE MPENOXPAHUTENHU, DJIEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSIHHOTO
TOKa), HWCIOJB3ysl 3HAHUS O CBOMCTBaX (U3MUECKHX SBIEHUA M HEOOXOIUMBbIE
(u3nyeckrue 3aKOHOMEPHOCTH;

®pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPONMCTBA U HU3MEPHUTENbHBIE MPUOOPHI MO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (PKHUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX LIeTel ¢ MOCIe0BaTeNIbHBIM U MapalljieIbHbIM COEAUHEHUEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUYECKUX LEMeil;

®[IPUBOJIUTH TMpUMEPHl (HAXOAUTH HWHPOPMALMIO O MpUMEPax) MPaKTHIECKOTrO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH sl oOecreueHus
0e30MacHOCTH TPH OOpalleHUuH C NpUOOpaMH W TEXHUYSCKUMH YCTPONCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OKOJOTMYECKOTO TMOBEACHUS B
OKpY»Kalolllel cpene;

® OCYIIECTBIISATh MOUCK MHPOpMAINK (PU3NUECKOTO colepkanus B MIHTepHeTe, Ha OCHOBE
MMEIOIUXCA 3HAHUM U MYyTEM CpPaBHEHUS JOMOJIHHUTENbHBIX HUCTOYHUKOB BBIJICISThH
nH(pOpPMaLIHIO, KOTOpas SBJSETCS MPOTUBOPEUNBOM MU MOXKET ObITh HEJJOCTOBEPHOM;

® 1ICII0JIb30BATh IPH BBINOJHEHUU YYEOHBIX 3a/laHUi Hay4yHO--TIONYJSIPHYIO JHUTEpaTypy
(u3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHU KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpManuud U3
OJIHOM 3HAKOBOM CUCTEMBI B JAPYT'YIO;

eCco3/aBaTh COOCTBEHHBbIC IHCHMEHHBIE M KpaTKUE YCTHbIE COOOIIeHUs, 0000mmas
MH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXaHHUSA, B TOM YHCIE
NyOMMYHO  TMPEACTaBIATh  Pe3yidbTaThl  MPOCKTHOM WM  HMCCIEI0BATENbCKOM
NEeSITEeNIbHOCTH, TMPU STOM TPAMOTHO HCHOJB30BaTh M3YYCHHBIN MOHATHIHBIN ammapar
Kypca (pU3MKH, COMPOBOXK/IATh BHICTYINICHUE TIPE3CHTALIUEH;

eIIpU BBHINOJHEHUH Y4eOHBIX TPOEKTOB W UCCIENOBaHMNA (DU3MYECKHX MPOIECCOB
pacripesiesiaiTh 00s3aHHOCTH B TPYMIE B COOTBETCTBUHU C MOCTABJICHHBIMH 3aJauyamH,
CIIEIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaX B  JICATEIBHOCTb  IPYIIbl,  BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xoHiy oOyueHust B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHU:

®UICTIOJIb30BATh IOHATHSA: CHCTEMa OTCYETa, MaTepualibHas TOYKa, TPACKTOpHS,

OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JIBWKEHUS, nedopmanus (ynpyras, riacTuueckas),



TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3kKu, IIEHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIAOTO Tela, pPaBHOBECHE,
MEXaHMYeCKue KoyiebaHus ¥  BOJHBL, 3BYK, MH(QPa3ByK H  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIA 3JICKTPOMArHuTHBIX BOJIH, CBCT, 6J]I/I30pyKOCTb u
AaJIbHO30PKOCTb, CIHCKTPbl HUCIYCKAHWA U IOTJIOIICHUA, aJH)(ba-, GeTa- n ramMma-
H3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

® pas3jinyaTb ABJICHHUA (paBHOMepHOC U HCPAaBHOMCPHOC pr[MOJH/IHeI\/JIHOG JABHMKCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHUE, CBOOOJHOE Ma/IeHHE TeJ, pABHOMEPHOE
ABHUKCHHUC 110 OKPYXHOCTH, BSaHMOHeﬁCTBHe TECII, PCAKTUBHOC JABHMKCHUC,
KosiebaTenbHOe JBM)KEHHE (3aTyxXalollue W BBIHYXKACHHBIC KOJIOAaHWs), PE30HaHC,
BOJIHOBO€ JBIDKEHHE, OTPAKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaKeHHE U MPEJIOMIICHHE CBETa, TIOJTHOE BHYTPEHHEE OTPAKCHUE CBETA, PA3NIOKECHHE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJIbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTCCTBCHHAA PaIWMOAKTUBHOCTb, BOSHUKHOBCHHUC JIMHENYaTOro CIICKTpa I/I3J'IylleHI/I$[)
10 OINMMCAHUIO HUX XaPaKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIINUX
JTaHHOE (PU3MUYECKOE SIBJICHUE;

® pacro3HaBaTh IPOSBIECHUE W3YYEHHBIX (U3NYECKUX SIBICHUN B OKpY)KarolieM Mmupe (B
TOM 4YHUCIIC CbI/I?,I/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIMBBI U OTJIWBBI, ABHXXCHUC IIJIAHET
ConHeuHoit CHUCTEMbI, PCAKTUBHOC ABM)KCHHUEC KUBBIX OPraHU3MOB, BOCIIPHUATHEC 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHHE, CEHCMHUYECKHe BOJIHBI, IIYHaMH, 95XO, IBETa Tell,
OIITUYCCKUC SABJICHU S B mnpuponae, OHMOJIOTNYECKOE HeﬁCTBHe BHUIUMOTIO,
yIbTPapUOIETOBOTO U PEHTTCHOBCKOTO WM3JIyYeHUH, €CTECTBEHHBIN PaaOaKTUBHBINA
(GOH, KOCMHYECKHE JIy4d, pPAIMOAKTHBHOE W3JIyYCHUE NPUPOTHBIX MHHEPAJIOB,
JICCTBUE PAIMOAKTUBHBIX M3ITyYCHUN HAa OPraHU3M YelOBEeKa), IIPU ATOM IEePEBOIANUTH
MPAaKTUYECKYIO0 3a/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(hbUBUYECKUX SIBICHUH;

® OTIMCHIBATh M3YYCHHBIC CBOWMCTBA TEI W (PU3UYECKUE SBICHHS, MCIOJIb3Yys (HU3NUICCKUE
BEJIMYUHBI (CPEeIHSIS U MTHOBEHHAs CKOPOCTh Tella MPU HEPABHOMEPHOM JIBHKCHHH,
YCKOPEHHUE, MepeMelIeHUe, MyTh, YII0Bas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO TaJIeHUs, BEC Tela, UMITYIbC TeJla, MMITYJIbC
CHJIBI, MEXaHHYECKasi padoTa ¥ MOIIHOCTh, MOTCHIIMAILHAS SHEPTHUS Teja, TOJHITOTO
HaJI TIOBEPXHOCTHIO 36MJIH, TIOTCHIIMAIBHAS SHEPTUS CIKATON MPY)KUHBI, KHHETHYECKAs
SHEPrus, TOJHAs MEXaHWYeCKash HSHEpPrus, MEpuoJl W 4YacToTa KOJIeOaHWH, UIMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIICHHS
Cpezbl), MPU ONMUCAHWM TMPABUIILHO TPAKTOBATh (DU3WYECKUN CMBICT HCIOJIB3YEMbIX
BEJIMYUH, OOO3HAYCHHS M CAWHUIBI (PU3MUYCCKHX BEIUYMH, HAXOIUTh (HOpMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYHO BEIMYMHY C JPYTHMH BEIWYMHAMH, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEH (DU3HMUECKUX BEIUYUH;

® XapaKTepH30BaTh CBONCTBa TeJ, (PU3MUECKUE SIBICHUS WM TPOIECCHI, MCTOJIb3YS 3aKOH
COXPaHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIUII CYNEPIIO3UIIUN CHII,
MIPUHIIUI OTHOCUTENBHOCTH [ anunes:, 3akoHbsl HpI0TOHA, 3aKOH COXpaHEHUS UMITYIbCA,
3aKOHBI OTPaXEHHUS M TPEIOMIICHUS CBETa, 3aKOHBI COXpPaHEHHS 3apsIoBOTO U
MaccoBOTO 4HCEI TpHU SACPHBIX pEaKIHsIX, MpPH OTOM JaBaTh CJOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMATHUYECKOE BBIPAKCHHE;

® 00BSACHATDH (PU3HUECKUE TTPOLIECCHI U CBOICTBA TEIl, B TOM YHUCIIC U B KOHTEKCTE CUTYAIIHid
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPHUUMHHO--CIICICTBEHHBIE CBSI3H,



CTpOHUTh OOBSICHEHHE M3 2—3 JOrMYECKHX INaroB C OMOPOM Ha 2—3 WU3yYEHHBIX
CBOMCTBA (PU3UUECKUX SABICHUN, PU3HMUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacu€THbIC 3a/1auu (OMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHMII), UCTIOIB3YS
3aKOHBI U (POpPMyJBI, CBS3bIBAIOIIUE (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaM3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIE JUISI PEIICHHUS,
MPOBOJUTH pAacy€Tbl W OILECHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bu3HYECKON BEIIMYNHEIL;

® pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTH IPH IMOMOIIN (PHU3UIECKUX METOJIOB,
HCIIOJIb3YSl ONMCAHUE HCCIEJOBAHUS, BBIJICIATh IIPOBEPSIEMOE IPEAIOJIOKEHUE,
OIICHUBATh MPABHIBHOCTH TMOPSAKA MPOBEACHUS HCCIIEIOBAHNUs, JeNaTh BBIBOJIBI,
MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHHUIA U OTIBITOB;

® [IPOBOJIUTH OIIBITHI 10 HAOIOACHNIO (PU3MUYECKHX SBJICHUN WA (PU3NIECKUX CBOWCTB TEI
(u3yyeHne BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHMsI SHEPruH, 3aBHCHMOCTHb
nepro/ia KoJieOaHuit MpyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTATY/bI MAJIBIX KOJI€OaHHH, MPSIMOJIMHEHHOE paclipoCTpaHeHNE
CBETa, pa3JIoKeHHE OeJNoro CBeTa B CIEKTpP, M3yuyeHUE CBOMCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)k€HUs MpeAMeTa B coOMparouieil JnH3e,
HAOJIO/ICHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHMSI, OTIMCHIBATH XOJI OTIBITA U
€r0 pe3ybTaThl, ((OPMYIUPOBATH BHIBOIHI;

® [IPOBOJIUTH TMPU HEOOXOAUMOCTH CEPUI0 TPSAMBIX H3MEpPEHUH, OIpenenss CcpeaHee
3Ha4YCHHE U3MepsieMOl BenuuuHbl ((POKycHOE paccTossHHE coOuparomeld JIUH3bI),
000CHOBBIBATH BBIOOD crioco0a n3MepeHust (M3MEPUTETLHOTO TTPUO0pa);

® [IPOBOJUTH HCCIIEIOBAaHUE 3aBHUCUMOCTEH (U3MUYECKUX BEIUYMH C HCIOJIb30BAHUEM
NpSIMBIX HM3MEPEHUN (3aBUCUMOCTh IYTM OT BpPEMEHH TMpPU PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOHW CKOpPOCTH, TMepuoja KoyiebaHHl MaTeMaTH4ecKOTo
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHs CBETa OT yrja MaJeHUus U
yria IpeoMIIeHUs OT yIJia MaJieHus1): IJIaHUPOBAaTh UCCIIEJOBAHHUE, CAMOCTOSITEIHLHO
coOuparb yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHOH 3aBHCHUMOCTHU
(bu3nyecKux BEIUYMH B BUJE TaOMUIl U IpadUKOB, JeiaTh BBIBOJBI MO pe3yiabTaTaMm
WCCIIeIOBAHUS;

®[IPOBOJIUTH KOCBEHHBIE HW3MEpPEHUS (PU3UYECKHX BEIMYUH (CPEAHSAS CKOPOCTh H
YCKOpEHHUE TeJia MPU PaBHOYCKOPEHHOM JBM)KCHHHU, YCKOPEHHE CBOOOIHOIO MaJACHUS,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHHUS CKOJBLKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W TepUuoja KoJIeOaHWW MaTeMaTHUYeCKOro U MPYKHMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOuparomiel JUH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHATH
W3MepeHusl, cleAys MPesIOKEHHOW MHCTPYKIIMH, BBHIYHMCISATH 3HAYCHHE BEIMYUHBI U
aHAIM3UPOBATh TONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

ecoOmo/iaTh NpaBWJIa TEXHUKH Oe30mMacHOCTH Ipu paboTe ¢ J1aGOPATOPHBIM
obopynoBaHueM;

® pa3IMyuaTh OCHOBHBIC MPU3HAKH U3YYCHHBIX (DU3MUECKUX MOJIENe: MaTeprallbHas TOUKa,
abCoOJIIOTHO TBEPAOE TENO, TOYEYHBIH MCTOUYHUK CBETa, JIyd, TOHKas JIMH3A,
TJIaHEeTapHas MOJIENIb aTOMa, HyKJIOHHAs MOJIENIb aTOMHOTO Spa;



® XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS U3yUYECHHBIX IPHOOPOB U TEXHUUECKUX YCTPONCTB
C OIOpOH Ha HX ONHMCaHUA (B TOM 4HCIE: CHUAOMETP, JIAaTYUKH IOJIOKEHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OYKH, TIEPUCKOII, (poToanmnapar, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOMN, J03MMETp, KaMmepa BuibcoHna), HcCnonb3ys 3HaHUS O
CBOMCTBaX (M3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

® IICII0JIb30BATh CXE€Mbl U CXEMAaTHYHbIE PUCYHKU H3YYEHHBIX TEXHUYECKUX YCTPOMNCTB,
M3MEPUTENbHBIX NMPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NPHU pPELIEHUH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JJIsl IOCTPOECHUSI M300paKEHUH B IJIOCKOM
3epKalie ¥ coOMparomIeit TuH3e;

®IPUBOJWUTH TpPUMEPHl (HAXOOWTh HH(OpPMAIMIO O TpUMEpax) MNPAKTUIECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM JKU3HM sl OOecreyeHus
0€30MacHOCTH TpHU OOpalieHuH ¢ HOpUOOpaMH M TEXHUYECKMMH YCTPOWCTBaMU,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKarollen cperne;

® OCYIIECTBIIATh MOUCK HH(OpManuu (¢u3ndeckoro cojepkaHuss B VIHTepHeTe,
CaMOCTOSITENIBHO (POPMYNIHpPYsI MOUCKOBBIA 3alpoc, HAXOIUTh IYTH OINpeAeTeHUs
JOCTOBEPHOCTH TMOJIydeHHOM UWHGOpMaluu Ha OCHOBE HWMEIOLIMXCS 3HAHUU U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

® 1ICII0JIb30BATh IPH BBINOJHEHUU Y4eOHBIX 3a/laHUi HayqyHO--TIONYJISIPHYIO JHUTEpaTypy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOpMALUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

® cOo3/1aBaTh COOCTBEHHbIE MUChbMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(opManuu u3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COACpKaHMs, MyOIMYHO TPEACTaBIAThH
pe3ynbTaThl MPOEKTHOM WM MCCIENOBATENBCKON JESATENBHOCTH, IPU ITOM I'PAMOTHO
WCIIOJIb30BaTh M3YYEHHBIH TMOHATHHWHBIN ammapaT W3y4aeMoro pasnena (U3UKA |
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4€TOM OCOOCHHOCTEH ayauTOpuu
CBEpPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KoanyecTBO 4acoB DIEKTPOHHBIE CnHCOK HTOTrOBBIX Cnoco0 oneHKn
No 11/ HaumeHoBaHue pa3aesioB u Konrtpoun | Ilpakruu (uudposbie) IJIAHUPYEMBbIX HUTOTr0BBIX
° /m
TEM NpOrpamMmbl Bcero HbIE ecKHe o0pa3oBaTe/IbHbI | Pe€3yJbTATOB € JIAHUPYEMbIX
padoTbI padoThI e pecypchbl yYKa3aHUHEM ITaNoB UX pe3yJbTaToB
¢popmupoBanus
Paszpnen 1. @usuka u e€ poJib B NO3HAHMHU OKPY/KAKOLIEro MUpa
-UCII0JIb30BATh OHITHA: -YCTHBIN OIpOC;
buznueckue u
bu6mmoreka [IOK
XUMUYCCKUE SIBJICHMS,
1.1 ®dusnka - HayKa 0 TPUPO/IC 2 https://m.edsoo.ru/7 AGIIOCHIE
HaOJIOICHH
416194 ’
SKCIIEPUMEHT, MOJICb,
TUTIOTE3a
- UCIIOJIH30BATh TTOHSATHUS: - peleHue
buzndecKue u Y4EeOHBIX U
XUMUYECKUE SBIICHHUS, MPaKTHUKO-
bu6mmoreka [IOK
HaOJIIO/ICHHE, OPHUEHTUPOBAHH
1.2 du3nyecKue BEIMYNHBI 2 1 https://m.edsoo.ru/7
AKCIIEPUMEHT, MOJICITb BIX 3aJ1a4;
£416194 p ’ ’ v
TUIIOTE3a, CAMHHIIBI -YCTHBIH OIPOC;
(U3UYECKUX BEITMYUH -IIpaKTHYECKas
paborta
-MCIOJIb30BaTh TOHSITHS: - peleHue
buznueckue u y4eOHBIX U
o bubmmoreka [IOK | XUMHUYECKHUE SIBJICHUS, MPaKTUKO-
EctecTBeHHOHAYYHBIN METOT
1.3 2 1 https://m.edsoo.ru/7 | HabmoaeHHE, OpUEHTUPOBAHH
TTO3HAHUS
1416194 AKCIEPUMEHT, MOJIEb, BIX 3aJ1a4;
TUTIOTE3a, CMHHIIBI -IpaKTUYeCcKas
(bU3NYECKUX BETUYNH paborta
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Wroro mo pazneny 6
Pa3nea 2. IlepBoHauyasnbHble CBeleHUS 0 CTPOCHUH BellecTBA
-MCII0JIb30BaTh MOHATUS: - pericHue
aToOM, MOJIEKYJIa, y4eOHBIX
bubmnoreka LIOK
arperaTHble COCTOSIHUS MIPAKTHKO-
2.1 CrpoeHnue BemiecTBa 1 https://m.edsoo.ru/7 (1Bé
BellecTna (TBEpaoe OpUEHTHPOBAHH
416194 » PO, PHEHTHP
KUAKOE, ra3000pa3Hoe) BIX 3aJ1a4;
-YCTHBIN OMpOC;
- pa3nuy4aTh SBJIECHUS - peleHue
(muddy3us, Tenaooe Y4E€OHBIX U
. Bbu6mnoreka [JOK | JIBHKEHUE YaCTHUIL MIPAKTHKO-
JIBMKCHHE U B3aUMOJICHCTBHE
2.2 2 https://m.edsoo.ru/7 | BemiecTBa) OpUEHTHPOBAHH
YacTHUII BEIIeCTBa
416194 BIX 3aJ1a4;
-IpaKkTUYeCcKas
pabota
-HCII0JIb30BaTh MOHATHUS: - pelieHue
arperaTtHble COCTOSIHUS y4eOHBIX U
bubnuorexa IJOK | BemecTsa (TBEPIOE, IPAaKTUKO-
ArperatHble COCTOSIHUS
2.3 2 1 https://m.edsoo.ru/7 | XuaKoe, ra3000pa3Hoe) OPHUEHTUPOBAHH
BEIECTBA
1416194 BIX 3a71a4;
-IIUCbMEHHBII
KOHTPOJIb;
Utoro no pazneny 5
Paspnen 3. /IBuxenune u B3auMoecTBHE TeJl
bu6muorexa [IOK | -HCIIOIB30BaTh IOHATHUSL: - peleHue
3.1 Mexannueckoe JBUKEHUE 3 https://m.edsoo0.ru/7 | MeXaHUYECKOE IBUKECHHUE y4eOHBIX U
1416194 (paBHOMEpHOE, MPaKTHKO-
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HEpaBHOMEPHOE,
IPSIMOJIMHEIHOE),
TPaeKTOpHUs

- pa3IMyaTh SIBICHUS
(paBHOMEpPHOE JIBUKEHUE,
HEpaBHOMEPHOE
JIBIDKCHUE,
B3aMMO/ICHCTBHE TE)

OPUCHTHPOBAHH
BIX 3a/1a4;
-YCTHBIHN OIIPOC;

3.2

I/IHepHI/IH, Macca, IIJIOTHOCThb

bu6mmoreka [IOK
https://m.edsoo.ru/7

1416194

- UCTIOJTb30BATh TIOHSATHS:
WHEPIIHSI, TIOTHOCTB;
-pa3nuJaTh SIBIICHUS
(uHepuus,
B3aMMO/ICHCTBHE TE)

- OTIMCHIBAThH U3yYCHHBIC
CBOWCTBA TEN U
(bu3HIecKue SIBICHMUS,
UCIIOJIB3Ys GU3HIECKIE
BEJIMYUHBI (Macca, 00bEM,
IUIOTHOCTH BEIIECTBA);

- pemiath pacuéTHbIE
3a1auu B 1-2 nmeucTBus,
UCIIOJIB3YSI 3aKOHBI U
(bopMyIbI, CBSI3bIBAIOIINE
buznyecKkue BeIHUMHBI,

- coOMI01aTh MpaBUIIa
TEXHUKH 0€30MacHOCTH
npu padore ¢
71a00paTOPHBIM
00opynoBaHEM

-IIpaKTHYECKast
paborta
-MACEMEHHBIN
KOHTPOJIb
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3.3

Cwuira. Bunsr cuit

14

bu6mmoreka [IOK
https://m.edsoo.ru/7
416194

- ONIMCHIBATh U3y4YCHHBIC
CBOMCTBA TEIl U
(busnvecKue sSBICHUS,
UCTIOJB3YS (PU3UIECKUE
BEJIMYMHBI (cuja
YIIPYrOCTH, CHJIA TSKECTH,
BEC TeJa, CUJIa TPEHHUS,

- XapaKTepu30BaTh
CBOMWCTBA TEJI, UCIIOJb3Ys
TIpaBUJIa CIIOKEHUS CHIT
(BAOJb OJHOM TIPSIMOIA)
-coOro1aTh IpaBuia
TEXHHUKH 0€30MacHOCTH
npu padote ¢
71a00paTOPHBIM
000pyTI0BaHHEM

-IIpaKTUYECKas
pabora;
-MACBMEHHBIN
KOHTPOJIb;

Hroro no pazneny

21

Pasznen 4. /laBjieHne TBEPABIX TeJ, KUK

0CTEH U ra3zoB

4.1

Jasnenue. [lepenaua naBieHus

TBépI[LIMI/I TCJI1aMUu,
KHUIKOCTAMHU M Ira3aMu

bubnuorexa [JOK
https://m.edsoo.ru/7

1416194

- UCIIOJIb30BaTh
MTOHSTHS: TaBJICHUC
-pa3nuyath SIBJICHUS
(mepenava JgaBJICHUS
TBEPJILIMU TEIIAMH,
JKUJIKOCTSIMHA M TA3aMH )
- pemarb pacy€THhIE
3ajaud B 1-2 AgericTBus,
MCIIOJIb3YsI 3aKOHBI U

bopMmyIbI

- peleHue
Y4E€OHBIX U
IIPAKTUKO-
OpUEHTUPOBAHH
BIX 3a/1a4;
-YCTHBIHN ONpOC;
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- HCTIOJIB30BATh - pericHue
TIOHSITHSI: IaBJICHUE Y4eOHBIX U
MIPAKTHKO-
bubmnoreka LIOK
OpUEHTHPOBAHH
4.2 JlaBneHue KUAKOCTH 5 https://m.edsoo.ru/7 B —
£416194 A
-YCTHBIN OTIPOC;
-IIUCbMEHHBIN
KOHTPOJIb
-pa3nuvaTh SIBIICHUS - pericHue
(armocdepHOE aBICHNUE) YIeOHBIX U
bu6mmoreka [IOK
-HCII0JIh30BaTh TIOHATHS: MIPAKTHKO-
4.3 ATMocdepHOe TaBiIcHUE 6 https://m.edsoo.ru/7
aTMoc(epHOe TaBIieHUE OpUEHTHPOBAHH
416194
BIX 33J1a4;
-YCTHBIN OMpPOC;
-co0uro1aTh IpaBuIia -IpaKkTUYeCcKas
TEXHUKHA 0€30IIaCHOCTH pabora;
pu paboTe ¢ -TTUCbMEHHBIN
N Bubnuoreka IJOK | 71ab0opaTopHBIM KOHTPOJIb;
JleiicTBHE KUAKOCTH U Ta3a Ha
44 . 7 https://m.edsoo.ru/7 | obopyaoBaHuEM - peleHue
MOrpykEHHOE B HUX TEJIO .
1416194 - pemaTh pacuy€THbIE y4eOHBIX U
3a1auu B 1-2 nmeucTBus, MPaKTUKO-
UCIIOJIB3YSI 3aKOHBI U OpUEHTHPOBAHH
bopMyIbI BIX 3aJ1a4;
Utoro no pazneny 21
Pa3nea S. PaGora u MOIIHOCTB. DHEprus
bubnmoreka -co0uro1aTh IpaBuiia -IpaKTU4YeCcKas
5.1 PaboTa 1 MOITHOCTb 3 LIOK TEXHUKU 0€30MaCHOCTH pabota
https://m.edsoo.ru | mnpu padote ¢ - pelieHue
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71416194 71a00paTOPHBIM y4eOHBIX U
000py10BaHNEM IIPAKTHKO-
-ONHMCHIBAaTh U3YUYECHHBIC OpUEHTUPOBAHH
CBOMCTBA TCI U BIX 33J1a4;
(bu3nvecKue sSBICHUS,
UCTIOJB3YS (PU3UIECKUE
BEJIMYMHBI (MEXaHUIECKast
paboTa, MOIIIHOCTB)
- peuars pac4€THbIE
3aga4d B 1-2 nmewcrBus,
UCTIOJIB3YS 3aKOHBI U
bopmyIBI
- XapaKTepH30BaTh - pereHue
CBOMCTBA TeJ, pU3NYECKHe | y4eOHBIX U
SIBJIGHUS U TIPOLIECCHI, MPAKTHKO-
UCIIOJIB3YSI IPABUIIO OpUEHTHPOBAHH
bubnuoreka
paBHOBECHS pbluara BIX 3aJ1a4;
5.2 [IpocThie MEXaHU3MBI HOK (6moxka) -IIpaKTHYECKas
https://m.edsoo.ru
17£416194 - o0 1aTh MpaBHIIa paborta
TEXHUKH 0€30MacHOCTU
pHu paboTe ¢
71a00paTOPHBIM
00opynoBaHuEM
-OIUCHIBaTh U3YYCHHBIE -IpaKkTU4YeCcKas
Buoauorekxa CBOMWCTBA TENI U pa60Ta
IIOK ¢du3nueckue sBICHU, -IIUCbMEHHBIN
5.3 MexaHnueckasi JHEpIust
https://m.edso00.ru UCIIOJIB3YS (PUBNYECKUE KOHTPOJIb
71416194 BEJIMYUHBI (KUHETHYECKast -YCTHBIN ONIPOC

" NIOTCHIMAJIbHAA

- pemeHue
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SHEPTHUs), IPU ONMHUCAHUU
MIPaBUJIILHO TPAKTOBATh
(U3UYECKUI CMBICI
UCIIOJIb3YEMbIX BEITUYMH,
ux 0003HaYEHUS U
SAMHUIIBI PU3NICCKUX
BEJIMYUH, HAXOIUTh
(bopMyIIBI, CBSI3BIBAIOIIHE
JaHHYIO (PU3HYECKYIO
BEJIMYUHY C IPYTUMU
BEJIMYNHAMHA
-coOIr01aTh TIpaBUia
TEXHUKU 0€30MacCHOCTH
npu padote ¢

Y4eOHBIX U
MPAaKTUKO-
OpPUCHTUPOBAHH
BIX 3a/1a4;

71a00paTOPHBIM
000pyTI0BaHHEM
Hroro mo pazgeny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KUIIACC

KosanyecTBo yacoB DJIeKTPOHHbIE CHnucOK HTOrOBBIX Cnocod oneHkH
HaumeHoBaHue
KoHTpo MpakTuy (uudposbie) IVIAHUPYEMBbIX Pe3yJbTaTOB € UTOTOBBIX
Ne n/m | pa3nenoB u Tem
Bcero JbHBIE ecKue 06pa30BaTeJ‘[b]—[],]e YKa3aHHuEM I3TalloB UX IJIAHUPYEMBIX
NMPOrpaMmblI
porp padoThI padoThI pecypcbl (popmMupoBanus pe3yJibTaToB
Paspnen 1. TenioBblie siBieHUs
-HCIIOJIb30BATh MOHATHUS: Macca - pelieHue
U pa3Mepbl MOJIEKYJI, TETUIOBOE y4eOHBIX U
. bubmnoreka LJOK
CtpoeHre u CBOMCTBa JBM)KEHUE aTOMOB M MOJICKYJT MPAaKTHUKO-
1.1 7 https://m.edsoo.ru/7f418
BCIIECTBA 1ce OPHECHTHPOBAHHLI
X 3a/1a4;
-YCTHBIN OIPOC;
- pa3nuuaTh SIBJIEHUS (TEIJIOBOE | - pelIeHue
paciImpeHue u cKaTue, | y4eOHBIX U
TCIIONEpECaaya, TCIIJIOBOC IIPAKTHUKO-
PaBHOBECHCE, CMa4YuBaHUC, OPUEHTUPOBAHHBI
KalluJUIIpHBIE SIBJICHUS, | x 3anay;
ucrHapeHue, KOHJCHCAUMA, | _yeTHpIif onpoc;
IUIaBJICHUE, KPUCTAUIM3AMMS | _poaxryaeckas
bubmuoreka [JOK (oTBepaeBaHue), KUICHUE, | yaG0Ta
1.2 Tennosie mporecchl 21 2 5 https://m.edso0o.ru/7f418 | Temonepeaada IHCEMEHHEL]
TEIUIONPOBOJHOCTh, KOHBEKIIHS
1ce ( poBox : WA, | ommpons
U3ITy4YEHHE)
- coOmojaTh MpaBUiia TEXHUKHU
Oe3omacHoCTH MpH  paboTe ¢
71a00paTOPHBIM 000PYIOBaHUEM;
-OIMMCHIBaTh U3YYEHHBIE CBOMCTBA
Ten u pusnueckue BIeHUs,
UCTIOJIb3YS (PU3UUECKUe



https://m.edsoo.ru/7f4181ce
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BEJIMYUHBI (TeMIIepaTypa,
BHYTPEHHSIS DHEPTUs, KOJTUIECTBO
TETUIOTHI, yIIeIbHAS
TEeNJIOEMKOCTh BEIIECTBA,
yJleNbHas TeTJI0Ta IUIaBJICHUS,
yJllebHas TeTIoTa
napooOpa3oBaHus, yJeabHas
TEIJIOTa CrOPaHHsI TOTUIUBA)

- pemathk pacy€éTHbIC 3a1a49H B 2—3
JIeWCTBUS, CIIONB3YS 3aKOHBI U

bopMyIbI

Hroro mo pazueny 28

Paznea 2. DiekTpuvecKue 1 MATHUTHbBIE SIBJICHUSA

- coOmomaTh TpaBWiia TEXHUKH | - PEIICHHUE
Oe3omacHOCTM MpH paboTe ¢ | y4eOHBIX U
1a00paTOPHBIM 000PYIOBAHUEM; HPaKTUKO-
-HUCII0JIb30BaTh TIOHATHUA: OPHUEHTHUPOBAHHBI
3JIEMEHTApHBI  AJIEKTPUUYECKUI .
DJIeKTpUYECKUE BuG oK P p X 3afad,
nonmoTeka 3aps JNEKTPUYECKOE  TOJe, | s .
91 3apsiibl. 3apsKeHHBIC 7 a P, P > | ~YCTHBIH OIIPOC,
: oA 1 X https://m.eds00.ru/7f418 | TPOBOJJHUKM W  JUBJIEKTPUKH, -MpaKTHYECKAS
. 1ce MTOCTOSTHHBIN JICKTPUUCCKUN TOK a60Ta
B3aUMO/ICHCTBUE p
-pa3nuyaTth SIBJICHHS
(amexTpu3anus Te,
B3aUMOJICHCTBHE 3apsJIoB,
JNEUCTBUSI DJICKTPUYECKOTO TOKA,
KOPOTKO€ 3aMBIKaHHE)
. bubnuorexa [IOK - coOmonaTh MpaBUja TEXHUKU | - pelIeHue
ITocTosHHBIN
2.2 20 1 https://m.edsoo.ru/7f418 | O6ezomacHocTH TpHu paboTe ¢ | y4eOGHBIX U

BHGKTpI/ILIeCKI/Iﬁ TOK

1ce

71a00paTOPHBIM 000PYIOBaHUEM;

IMPAaKTHUKO-



https://m.edsoo.ru/7f4181ce
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- pemiath pacu€THbIC 3a7a9u B 2—3
JEHCTBUS, UCIIOJIB3Ys 3aKOHBI U

(bopMyIbl

OPUCHTHPOBAHHBI
X 3a/1a4;
-YCTHBIH OIIPOC;

bubmmoreka [IOK

-XapaKTepu30BaTh CBOMCTBA Tell, -TIpaKTHYECKast

du3uveckue sIBICHUS U pabora

MPOIIECCHI, UCTIONB3YS 3aKOH -IIMCEMEHHBIT

COXpaHeHHs 3apsijia, 3akoH Oma KOHTPOJITh

JUISL y9acTKa [EeNH, 3aK0H

Hxoyna—JIenma

- coOmromaTh TpaBWJa TEXHUKH | - pEIICHUE

OezomacHocTH 1pu  paboTe C | y4eOHBIX U

1ab0paTOpPHBIM 000PYIOBAaHUEM; NPaKTUKO-
-IPOBOJIUTH OTBITHI TIO OPUCHTHPOBAHHBI
HAOJIOIEHHIO (DU3UYECKUX ABJIEHUN | X 3aau;

WM PU3NYECKUX CBOICTB Tel

-YCTHBIN OMpOC;

2.3 Mar=uTHEbIE SBICHUSA 6 https://m.edsoo.ru/7f418 .
1 (BSaI/IMO,Z[eI/ICTBI/Ie IIOCTOAHHBIX -IIPaKTAYECKAS
ce
= MarHuTOB, BU3YyaJIH3aIlUs paGoTa
MAarHATHBIX I10JIEH ITOCTOSHHBIX -MIACbMEHHBIN
MardyuToB, JEHCTBHUS MarHUTHOIO KOHTPOJIb
10JIs1 Ha MIPOBOJIHHK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa
-HACIIOJIb30BaTh ITIOHATHUS: - peleHue
ANIEKTPOMArHUTHAsI UHAYKIHS, y4eOHBIX U
bubmuorexa [IOK .
DneKTpoMarHuTHas MarduTHBII IOTOK MPaKTHUKO-
2.4 4 https://m.edsoo.ru/7f418
WHIYKIUS lce OPHEHTHPOBAHHBI
X 3a7a4;
-YCTHBIH OIIPOC;
Hroro no paszneny 37
PeszepBHoOe Bpems 3
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14,5




9 KUIIACC

KoaudecTBOo yacoB DIEKTPOHHBIE CIIMCOK HTOTOBBIX Crioco0 onmeHKHn
Ne HaumeHoBaHue pa3aeioB u KouTpo IpakTny (uudposrbie) IJIAHHUPYEMBbIX HTOI'OBBIX
n/n TE€M NPOrpaMMbl Bcero JbHbBIC ecKue oﬁpasoBaTeanLIe pe3yjbTaToB C IVIAHUPYEMBIX
padoThI padoThI pecypchbl YKa3aHHEM ITAaNoB UX pe3yJbTaToB
¢popmupoBanus
Paznen 1. Mexanu4yeckue siBJeHUA
- HCIIOJIL30BATh ITOHATHUS - peleHue
cucTeMa OTCYETA, y4eOHBIX U
MarepuaibHas TOUKa, MPaKTUKO-
TPaEKTOPHS OPHUEHTUPOBAHH
- coOmroaaTh mpaBuiIa BIX 3a7a4;
MexaHiueckoe ABIKCHHIE 1 bu6mmoreka [IOK TEXHUKU 0€30MacCHOCTH -YCTHBIN OMpPOC;
11 10 1 https://m.edsoo.ru/7f41 | npu pabote ¢ -TIpaKTUYECKas
CIIOCOOBI €r0 OMMCAHMS
a4ab 71ab0PATOPHBIM paboTa
000pyI0BaHHEM;
- pemaTe pacuy€THbIE
3aJ1a4M B 2—3 JICHCTBUS,
HCIIOJIb3YsI 3aKOHBI U
hopmyIIbI
- coOmroaTh IpaBuiIa - peleHue
TEXHUKH 0€30I1aCHOCTH y4eOHBIX U
pu paboTe ¢ MPaKTHUKO-
Bubnuoteka LIOK 71a00paTOPHBIM OPHUEHTUPOBAHH
1.2 BsaumonerictBue Ten 20 1 3 https://m.edsoo.ru/7f41 | obopynoBaHueM; BIX 3a7a4;

a4ab

- pelarb pacyETHhIE
3ajauu B 2—3 ACHCTBU,
MCIOJIb3YsI 3aKOHBI U

bopMmyIbI

-YCTHBIH OIIPOC;
-IIpaKTUYECKas
pabota
-IMIMCbMEHHBIN



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

KOHTPOJIb

- XapaKTepU30BaTh
CBO¥icTBa Ten, puznyeckue
SABJICHUA U IMPOLCCCHI,
UCTIOJIB3YS 3aKOH
COXPAaHCHUS SHCPIruu

- coOmroaaTh mpaBuiIa

- peleHue
YIeOHBIX U
IIPAKTHKO-
OpUEHTHPOBAHH
BIX 3aJ1a4;
-YCTHBIHN OIPOC;

bu6mmoreka [IOK
TEXHUKU 0€30MTaCHOCTH -TIpaKTHYECKast
1.3 3aKOHBI COXPAHCHUS 10 https://m.edsoo.ru/7f41
pu padoTe ¢ pabota
a4ab
1ab0paTopHBIM
000py/TIOBaHHEM;
- pemiaTh pacy€THbIE
3aJ1auM B 2—3 JICHCTBUS,
UCTIOJIB3YS 3aKOHBI U
bopMyIIBI
Hroro mo pazgeny 40
Pa3nen 2. Mexanun4eckue K0J1e0aHUA U BOJHBI
-pas3nuyarh SIBICHUS - pelieHue
(konebarenpHOE Y4E€OHBIX U
JIBUKEHHE (3aTyXalolue U | MPaKTHKO-
BBIHYK/ICHHBIC OpUEHTHPOBAHH
bubmorexa [JOK
KoJIeOaHus1)) bIX 33/1a4;
2.1 Mexanuyeckue KoJieOaHus 7 https://m.edsoo.ru/7f41 N
2436 - coOMIOIaTh MpaBuia -YCTHBIN OTIPOC;
TEXHUKH 0€30MacHOCTH -IpaKkTUYeCcKas
npu padore ¢ pabota
71a00paTOPHBIM
00opynoBaHuEeM;
2.2 MexaHn4ecKue BOJIHBL. 3BYK 8 bubmuorteka [JOK -pa3nuyarh sBJICHUS - pelieHue



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41

a4ab

PE30HAaHC, BOJTHOBOE
JBUKEHUE, OTPAXKECHHE
3BYKa)

- coOmroaaTh mpaBuia
TEXHUKU 0€30MaCHOCTH

Y4eOHBIX H
IIPAKTHKO-
OpUEHTHPOBAHH
BIX 3aJ1a4;
-YCTHBIHN OIIPOC;

1pu padboTe ¢ -IpaKkTUYyecKas
1a00paTOPHBIM paborta
000py/I0BaHHEM; -TTUCBMEHHBIN
-pemarh pacuéTHhIC KOHTPOJIb
3aJa4M B 2—3 IEeHCTBUS,
HCIIOJTB3YSl 3aKOHBI U
bopMyIbI
-OIMCBHIBATh H3YYCHHBIE
CBOICTBA TEN U
(bu3HYeCcKue SIBICHMUS,
HCIIOJIB3Ysl U3HIECKIE
BEJIMYUHBI (TIEPUOT U
YacToTa KoJeOaHHuH,
JUTMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA)
Hroro mo pazgeny 15
Paznen 3. DiieKTPOMArHUTHOE 1M0JIE€ U 3JIeKTPOMATHUTHBIE BOJIHBI

- coOMroIaTh MpaBuiia - peleHue
TEXHUKH O€30MMacCHOCTH y4eOHBIX U

DNEeKTPOMarHUTHOE TOJIE U bubmorexa [JOK npu pabore ¢ HIpAKTIEO

3.1 6 https://m.edsoo.ru/7f41 | 1abopaToOpHBIM OPUEHTUPOBAHH
AIIEKTPOMArHUTHBIE BOJTHBI
ada6 000pyI0BaHUEM; BIX 33/1aY;

-HCTIOJIb30BaTh MOHSATHUS: -YCTHBIN OTIPOC;
AIIEKTPOMATrHUTHBIE -TpaKTUYeCKas
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BOJIHBI, IIIKaa
AJIEKTPOMATrHUTHBIX BOJIH

pabota

Hroro no pazneny

Pa3gen 4. CBeToBbIe SABJEHUA

- cOOMI0IaTh NpaBuia - pelieHue
TEXHHUKH 0€3011acHOCTU y4eOHBIX U
pu padoTe ¢ MPaKTUKO-
1ab0paTopHBIM OpUEHTHPOBAHH
000py/I0BaHKEM; BIX 33/1a4;
-pa3iauyaTh SBICHHS -YCTHBIH OTIPOC;
(mpstMOTTMHEHHOE -TIpaKTHYECKast

bu6mmoreka [IOK

3aKOHBI PacIpoOCTPaHEHHS pacrpocTpaHeHHe, pabota
4.1 https://m.edsoo.ru/7f41
cBeTa OTpakeHHE U

a4a6
IpeIoMIIEHUE CBETa,
MIO0JIHOE BHYTPEHHEE
OTpaXkK€HHE CBETa,
pasnokeHue O6e0To cBeTa
B CIIEKTP U CJIOKEHHE
CHEKTPAJIbHBIX I[BETOB,
JICIIEPCHS CBETA)
-HCII0JIb30BaTh MOHSATHUS: - perieHue
nuH3a; OIU30PYKOCTh U y4eOHBIX U
JAIbHO30PKOCTh MPAKTHKO-

bubmorexa [IOK
- coOMIOIaTh MpaBuia OpUEHTHPOBAHH

4.2 JIuH3BI U oNITHYECKUE TPHOOPHI https://m.edsoo.ru/7f41

2436 TEXHUKU 0€30MaCHOCTH BIX 3a]1a4;
npu padore ¢ -YCTHBII OTIPOC;
n1abopaTopHBIM -IpaKTUYeCKas
00opynoBaHuEeM; paborta
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-HUCII0JIb30BATh IOHATHA:

- pemeHne

- coO0IaTh MpaBuia yueOHBIX U
TEXHUKU 0€30MaCHOCTH MPAaKTUKO-
1pu padoTe ¢ OpUEHTHUPOBAHH
Bubmuoreka LIOK 1a60paTOPHBIM BIX 3aj]1a4;
Pasnoxxenue 6enoro csera B .
4.3 e 3 https://m.edsoo.ru/7f41 | 06opynOBaHUEM; -YCTHBIN OIIPOC;
adab - pa3IMyaTh SIBICHHS -TIpaKTHYECKast
(paznoxenue O6emnoro ceeta | padborta
B CIIEKTP U CIOKECHUE
CHEKTPAIBHBIX IIBETOB,
JIMCTICPCHS CBETA)
Hroro mo pazgeny 15
Paznea S. KBanToBbIE sIBJIEHUS
- pa3IMyaTh SIBJICHHUS -YCTHBIH OTIPOC;
(paanoaKTHBHOCTB) -IIpaKTHYeCKast
- pacro3HaBaTh pabota
MIPOSIBIICHUE H3YYCHHBIX
(bu3nUeCcKuX SBICHHUN B
OKpYIKaIoIIeM MUpe
(6buomoruueckoe eiicTBre
Hcnyckanue u noryiomeHue bubmorexa HOK BUJIMMOTO,
51 4 https://m.edsoo.ru/7f41

CB€Ta aTOMOM

a4ab

yIbTPaprOIETOBOTO U
PEHTI€HOBCKOTO
W3JIy4€HH, €CTECTBEHHBII
paZvOaKTUBHEIN (OH,
KOCMHMYECKHE JIYUH,
pPagrOaKTUBHOE
M3JIy4eHHE TPUPOIHBIX
MUHEpAJOB, IeUCTBUE
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PaIMOaKTUBHBIX
U3JIy4CHHMI Ha OPraHu3M
YeJI0BEKa)

- coOMI0IaTh NpaBuia
TEXHHUKH 0€3011aCHOCTU
1pu padboTe ¢
1ab0paTopHBIM
000py/I0BaHHEM;

-IIPOBOJIUTH KOCBECHHBIC - peleHue
U3MEPEeHUS (PU3HUUECKUX Y4E€OHBIX U
BEJTMYHH (PaTUOAKTHBHBIA | TPAKTHKO-
Bu6morexa ITOK ¢on) OpPUCHTUPOBAHH
5.2 Ctpoenune aTOMHOTO siipa https://m.edsoo.ru/7f41 | - coGmroaaTh mpaBuUIa BIX 3a7a4;
a4ab TEXHUKUA 0€30MacCHOCTH -YCTHBIN OMpPOC;
npu padote ¢ -IpaKkTUYeCcKas
1abopaTopHBIM pabota
000py0BaHUEM;
- HCTIOJIb30BaTh MOHSTHS: - pelieHue
anbpa-, 6era- U ramma- Y4E€OHBIX U
U3ITy4YEHUS], U30TOIIBL, MPAKTHKO-
sJIepHas SHEpreTHKa OpUEHTHPOBAHH
- XapaKTepHu30BaTh BIX 3a]1a4;
bubmorexa [JOK N N )
5.3 SnepHbie peakuuu https://m.edsoo.ru/7f41 CBOFCTRA Tell, PUSHIECKHE | -YCTHELH Onpoc;
2436 SIBJIGHUS U TIPOIIECCHI, -IpaKkTUYeCcKas
T HCIIOJIB3YSI 3aKOHBI pabota
COXpaHEHHUS 3apsAI0BOTO U -IIUCbMEHHBII
MacCOBOTO YUCEN NpU KOHTPOJIb

SZICPHBIX PEaKIUIX
- coOmoaTh MpaBuIia



https://m.edsoo.ru/7f41a4a6
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TEXHUKU 0€30MaCHOCTH
pu padote ¢
1ab0paTopHBIM
000pyI0BaHHEM;

Hroro no pazneny

17

Pa3nes 6. IloBTopuTteibHO-0000 a0 1M I MOYJIb

- coOmroaTh mpaBuiIa - peleHue
TEXHHUKH 0€3011acCHOCTU y4eOHBIX U
pu padote ¢ MPAKTHKO-
1a00paTOPHBIM OPHUEHTUPOBAHH
[ToBTOpEeHue u 060061IeHNE bubmuoreka [JOK patop P P
000py/TI0BaHHEM; BIX 33/1a4;
6.1 coJiepKaHus Kypca (GU3HKH 3a 9 2 https://m.edsoo.ru/7f41 ) .
- pemaTh pacyEéTHBIE -YCTHBIN OTIPOC;
7-9 xnacc ad4a6 .
3aJ1auM B 2—3 JICHCTBUS, -IIpaKTHYeCKast
WCIIOJIb3YsI 3aKOHBI U paborta
bopMyIbI - CbMEHHBIN
KOHTPOJIb
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 26

I[TPOTPAMME
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