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MHOACHUTEJ/IBHASA 3AIINCKA

IIporpamma no ¢usnke Ha ypoBHE OCHOBHOTO 00IIEro 00pa30BaHKs COCTABICHA HA OCHOBE MOJIOKECHUH U TPeOOBAHMUII K Pe3yNnbTaTaM OCBOCHUS Ha 0a30BOM ypOBHE OCHOBHOMN
oOpazoBarenpHOM porpaMMmel, ipeactaBieHHBIX B @PTOC 00O, a Takxke ¢ yaéTtoMm denepatbHON pabodelt mporpaMMbl BociuTaHus 1 KoHIein nmpenogaBaHusl yaeOHOTO peaMeTa
«Dusukar.

CoxeprkaHne nIporpaMmbl o (pU3KMKe HANpaBJIeHO Ha GOPMUPOBAHUE €CTECTBEHHOHAYYHOH IPAMOTHOCTH O0YYAIOIIMXCS U OpTaHNU3alUI0 N3ydeHUs GU3UKU Ha e TeIbHOCTHON OCHOBE.
B mporpamme 1o ¢pu3nKke yIUTHIBAIOTCS BOSMOKXHOCTH yueOHOTO npeamMeTa B peanuzanun Tpedoanuit @I'OC OO0 k miaHNpyeMBbIM JIMTTHOCTHBIM U METalpeIMETHBIM Pe3ylIbTaTaM
00y4eHMs, a TAKKe MEKIIPESAMETHBIE CBA3U €CTECTBEHHOHAYYHBIX YUISOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHusL.

IIporpamma no ¢usnke ycTaHaBIMBAET paclipeAeiIeHHe yIeOHOro MaTepraa 1o rogaM o0ydeHus (0 KJ1accaM), IpeuiaracT IPHIMEpPHYIO TOCJIEJOBAaTEIbHOCTD U3YIEHHS TEM,
OCHOBaHHYIO Ha JIOTUKE PA3BUTHS NPEIMETHOTO COAEPKAHUS U YIETE BO3PACTHBIX OCOOCHHOCTEN 00yarOIIMXCsl.

IIporpamma no ¢usnke pazpaboTaHa ¢ IEIbIO OKa3aHUI METOANIECKOM ITOMOIIN YIUTEIIO B CO3JaHNH paboyel IporpaMMBbl II0 y9eOHOMY IPEIMETY.

®duznka ABISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYUHBIX YYEOHBIX MPEAMETOB, MOCKONBKY (DU3UUECKHE 3aKOHBI JIeXKAT B OCHOBE IIPOLIECCOB U SBJICHHUH, H3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMuel 1 (pU3NUECKOi reorpadueii, BHOCUT BKJIaJ] B €CTECTBEHHOHAYYHYIO KAPTUHY MHUPA, PEIOCTaBIIsIeT Hanboiee sicHbIe 00pa3ibl IPUMEHEHHsI HAyYHOTO METO/1a
MIO3HAaHMUS, TO €CTh cII0c00a MOIydIeHHs JOCTOBEPHBIX 3HAHUN O MHUpE.

OnHa U3 MIaBHBIX 33724 (PU3MYECKOTO 00Pa30BaHUs B CTPYKTYpE 0OIIEro 00pa30BaHUs COCTOUT B (DOPMUPOBAHMH €CTECTBCHHO HAYYHOM IPAMOTHOCTH U HHTEpECca K HayKe y
obyuaronuxcsi.

W3zyuenue Gpusuku Ha 6a30BOM YpOBHE MPEAIOaracT OBJIaJACHUE CICAYIONIMMU KOMIIETCHTHOCTSMH, XapaKTePU3YIOLIMMH €CTECTBCHHOHAYYHYIO TPAMOTHOCTD:
®  HayYHO OOBSCHATH SBIICHUS,
®  OIICHWBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO HCCIICTOBAHMS,
®  UHTEPNPETUPOBATH JIAHHBIE U UCTIOJIH30BaTh HAYYHbBIE JOKA3aTeNbCTBA /IS TOJyUYEHHUS BHIBOJIOB.

Lenu n3yyenus Gu3uku Ha ypOBHE OCHOBHOTO 001Iero 00pa3oBaHus onpezeeHsl B Konnenuu npenogapanus yueoHoro npenmera «Pu3nka» B 00pa30BaTesibHbIX OpraHU3aiusIxX
Poccuiickoit @enepannm, pean3yonX OCHOBHBIE 00111e00pa3oBaTesbHbIE TPOTPaMMBbl, yTBepkIEHHON pemenneM Koyernn Mununcrepcersa npocsetieHus Poccuiickoii denepanun
(mpotoxon ot 3 nexabpst 2019 . Ne ITK4BH).

eau nzyyenus Gusnku:
®  MPHOOpETEHUE HHTEPECA M CTPEMIICHUS 00YJArOIIUXCS K HAYYHOMY H3YYCHHUIO IPUPOJIBI, PA3BUTUE MX HHTCIUICKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEIH;
e  pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIC MIO3HAHHS U (JOPMHUPOBAHKE UCCIICIOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIAM SBICHUSIM;
e  (opMupoBaHHE HAYTHOTO MHPOBO33PEHHUS KaK Pe3y/bTaTa H3y4eHHS OCHOB CTPOCHHS MaTepHuu U (PyHJaMEHTaJIbHBIX 3aKOHOB (DH3HKH;

e  (opMupoBaHKE penCTABICHHUNA O POIK (GU3UKHU TSI Pa3BUTHA APYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;



e  pa3BUTHE MPEICTABICHUI 0 BO3MOXKHBIX cepax Oymyrieil npodeccrnoHaNbHO NesITeNIbHOCTH, CBA3aHHOW ¢ (PU3MKOIA, ITOrOTOBKA K JalibHEHIIEeMy 00y4EHHUIO B 3TOM
HarpaBJICHHH.

JocTmkeHne 3THX 1eel mporpaMMB Mo (HU3KKe Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus 00eCIeINBACTCS PEIICHHEM CICAYIOMNX 3a/1a4:
e  npuoOpeTeHNe 3HaHHI O AUCKPETHOM CTPOCHHH BEIECTBA, O MEXaHMYECKUX, TEIUIOBBIX, ICKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
e npuOOpeTeHHEe YMEHHH ONMHUCHIBATh U OOBSCHATH (PU3NYECKUE SBICHHS C UCII0JIb30BaHUEM IOJYYEHHbBIX 3HAHUMH;
®  OCBOCHHE METOJOB PELICHUS MMPOCTEHIINX PacuETHBIX 3a/a4 C UCIOJIb30BaHHEM (PU3NYECKUX MOJIEIIEH, TBOPUECKUX U PAKTHKO OPUCHTHPOBAHHBIX 3a71a4;

e  pa3BHUTHE YMCHUI HaOIIONATh NPUPOIHEIC SIBJICHHS H BBIIOIHATE OIBITH, Ja0opaTopHbIe paboThl M SKCIIEPUMEHTAJIbHBIC UCCIISNOBAHMS C UCIIONB30BAaHUEM U3MEPHUTEIILHBIX
prOOpPOB;

e  OCBOCHHE NPHEMOB PabOTHI ¢ HHpOpPMALHEH (PH3NYSCKOTO COCPIKaHUsL, BKIIIOYask HHPOPMAIIHIO O COBPEMEHHBIX TOCTIDKCHHAX (DM3HKH, aHAU3 U KPUTHYESCKOES OLICHUBAHHIE
UHOpPMAITUH;

L4 3HAaKOMCTBO CO C(bepaMI/I HpO(l)eCCPIOHaHLHOﬁ JACATCIbHOCTH, CBA3aHHBIMU C q)HBHKOﬁ, 1 COBPEMCHHBIMU TEXHOJIOT'UAMH, OCHOBAHHBIMHU HAa JOCTHIKCHUAX (1)PI31/I‘ICCKOI>‘I HAyKH.

Ha u3yuenue ¢usuku (6a30BbIi ypoBEeHb) Ha YPOBHE OCHOBHOTO 001Iero oOpazoBanus oTBoanuTcs 238 yacoB: B 7 kiacce — 68 uacoB (2 yaca B Hezleno), B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 kiacce — 102 yaca (3 gaca B HezIeIo).

[Tpennaraemelii B mporpaMme 1o (pu3MKe nepedeHb J1adopaTopHbIX paboT U ONBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, yYUTEINb IeNaeT BhIOOp IPOBeIeHH s JIADOPATOPHBIX PadoOT U
OTIBITOB C YYETOM MHAMUBUIYATbHBIX 0COOCHHOCTEH 00yUarOIMXCsl, CITICKA SKCIIEPUMEHTAIBHBIX 33/IaHUH, MIPE/AaraéMbIX B paMKaX OCHOBHOTO I'O CyAapCTBEHHOTO 9K3aMeHa 1o (hH3HKe.



COJEPXXAHUE OBYYEHUA

7 KJIACC

Pasnes 1. ®usuka u eé poJib B NO3HAHMHU OKPY:KAIOLIEr0 MUpPa.

®dusnka — HayKa o pupoje. SAsnenus npuponasl. Pusndeckue SBICHUA: MEXaHUYECKHE, TETIOBbIE, STIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®uznueckue BennunHbl. M3mepenue ¢pusnueckux BennunH. Gusndeckue npudopsl. Ilorpennocts n3Mepernii. MexryHapo/Hasi cucTeMa eTUHHLL.

Kak ¢u3uka u gpyrue ecTecTBEHHBIC HAYKH N3Y4alOT NMIPUPOLy. EcTecTBEHHOHAyYHBIM METO MO3HAHMS: HAOMIOIEHHE, TOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBI)KCHNE THITOTES,
9KCTIEPUMEHT I10 IIPOBEPKE TUIT0TE3, 00bsICHEHNE HabmonaeMoro siBineHus. Onncanne GU3ndecKux sIBICHUH ¢ ITOMOIIBIO MOAEIEH.

JHemoncmpayuu.

1. MexaHuuyeckue, TEIJIOBbIE, AICKTPUIECKIe, MATHUTHBIE, CBETOBHIE SBICHHUS.

2. Owusnyeckue MpuOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHHUH aHaJIOTOBBIM M U(POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimol.

1. Ompenenenue 1eHbI ACNEHNUS MIKAIbl H3MEPUTEIFHOTO IPHOOpa.

2. V3mepeHHe pacCTOSHUH.

3. U3amepenue 00bEMa )KUAKOCTH U TBEPAOTO TeJa.

4. OmnpeneneHue pazMepoB MaJbIX TEJl.

5. M3mepenue TemiiepaTypbl IpH IOMOIIH KHUAKOCTHOTO TEPMOMETPA M IATINKA TEMIIEPATYPHI.

6. IlpoBenenue McciaenoBaHus MO TPOBEPKE THUIIOTE3bI: NANBHOCTH MOJIETA MIAPHKA, ITYIIEHHOTO TOPH30HTAIBHO, TeM OoJIbIle, YeM OOJIbIIe BBICOTA MTyCKa.
Paznen 2. [lepBoHayanbHbIe CBeleHUS O CTPOEHNH BelllecTBa.
CrpoeHue BemecTBa: aTOMBI M MOJICKYIIBI, MX pa3Mepbl. ONBITH, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTRA.

I[BI/I)KCHI/IC HacTull BEIICCTBA. CBs3b CKOPOCTHU ABUKCHUA YaCTUIL C TeMnepaTypoiz'I. BpoyHOchoe JBHXKCHHUC, )_'II/I(I)(I)}GI/IH. B3aHMOI[€I7[CTBPIe YacCTUll BeUIEeCTBa: NPUTIKCHUC U
OTTaAJIKUBAHUC.

ArpCFaTHLIC COCTOsIHMS BE€LICCTBA: CTPOCHUE I'a30B, )KHHKOCTCﬁ u TBép,Z[I:IX (KpI/ICTaJ'IJII/I‘ICCKI/IX) Tenn. B3auMocBs3b MCKIY CBOMCTBaMU BCHICCTB B PA3HbIX arpe€raTrHbIX COCTOAHUAX U UX
ATOMHOMOJICKYJIIPHBIM CTPOCHHUEM. OcobenHocTu arperaTHbix COCTOSIHHI BOJbI.

JHemoncmpayuu.

1. HabGnronerne 6pOyHOBCKOTO ABMKCHHUS.



2. Haomonenue nuddysum.
3. HaGmonenue siBiaeHUH, OOBSACHIIOINXCS NPUTIKEHUEM WIH OTTAIKUBAHHEM YacTHUII BELIECTBA.
Jlabopamopnvie padbomul u onvimol.
1. OueHka AuameTpa aroMa METOAOM PSIOB (C UCIIONIb30BaHUEM (oTorpaduil).
2. OnbITH 0 HAOIIOAECHHIO TETIJIOBOTO PACHIMPEHHMS Ta30B.
3. OmbITH 10 0OHAPYKEHHIO ACHCTBUS CHII MOJICKYIISIPHOTO TIPHTSKESHUS.
Paznen 3. /IBuskenne u B3aumojaeicTBue TeJl.
Mexanudeckoe nBrxeHHe. PaBHOMepHOE 1 HepaBHOMepHOE JBMKeHHe. CKopocTb. CpenHsisi CKOpOCTh IPH HEPABHOMEPHOM ABHXEHHH. Pacu€r My Tn v BpeMEHU JBIKCHUSL.

SIBnenue nHepiuy. 3aKOH HHEPIMU. B3aumoneiicTBre Ten Kak IpUYMHA U3MEHEHHsI CKOPOCTH JBI)KEHUS TeJl. Macca Kak Mepa HHepTHOCTH Teuna. [ImoTHocTh BemecTBa. CBA3b INIOTHOCTU
C KOJIMYECTBOM MOJIEKYN B €HHUIIE 00bEMA BEIIECTBA.

Cuna xak xapakTepHUCTUKa B3auMozaecTBus Ten. Cuia ynpyroctu 1 3akoH ['yka. Mi3MepeHue cuiibl ¢ IOMOILBIO TUHAMOMETpA. SIBlIeHHE TATOTeHUs U cuila TshkecTd. Cula TSKECTH Ha
Ipyrux mianetax. Bec tena. HeBecomocTs. CrioxkeHue cujl, HalpaBlIeHHBIX MO OJHON MpsiMoii. PaBHOnelcTByoIas cuil. Cuina TpeHusl. TpeHue CKONbXKEHHS U TPeHHe MoKosl. TpeHue B
MIPUPOJE U TEXHUKE.

JHemoncmpayuu.
1. HaGnroneHne MEXaHUYECKOTO ABIKCHHUS Tela.
2. U3mepeHue CKOpPOCTH MPSIMOJIMHEHHOTO JBHKECHUSL.
3. HalmoneHue sBJICHUS HHEPIIHH.
4. HaGmoneHne n3MeHEHUsI CKOPOCTH TIPU B3aUMOJCHCTBHU TEI.
5. CpaBHeHHe Macc 10 B3aUMOJICHCTBHUIO TEIl.
6. CroxeHne CHI, HATIPABJICHHBIX MO0 OJHOM MPSMOH.
Jlabopamopnvie pabomul u onvimol.
1. OmpeneneHne CKOPOCTH PABHOMEPHOTO IBIDKEHHS (IIApHUKa B )KUAKOCTH, MOAETH HIIEKTPUIECKOTO aBTOMOOWIISI U TaK Jaiee).
2. OmnpeneneHne cpeaHe CKOPOCTH CKOIBXEHHS OpYCKa MIIM LIAPHUKA 110 HAKJIIOHHOH IIOCKOCTH.
3. OmnpeneneHne MIOTHOCTH TBEPIOTO Tea.

4.  OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsDKeHHA (1edopManyn) Mpy>KUHBI OT PHIIOKSHHOMN CHITBL.



5. OmebIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJBKCHHUS OT Beca Tella M XapaKkTepa COMPUKACAIONIMXCS TOBEPXHOCTEH.
Pa3nen 4. /laBieHue TBEPABIX TeJl, sKHIAKOCTEl U ra3oB.

Jasnenne. CriocoObl yMEHBIICHHUS U YBEITHMUCHNS JaBicHUs. [laBineHne raza. 3aBUCHMOCTh JIaBJICHUS ra3a oT 00béMa, TeMneparypsl. Ilepenada naBneHn st TBEPABIMHU TEIAMH, KHIKOCTIMHI
u razamu. 3akoH [lackamns. [lHeBMaTHIecKkre MaIIMHbL. 3aBUCHMOCTD JAaBICHUS KHUIKOCTU OT NIyOuHBL. [mapocTarmueckuii mapanoxc. Coobuiaromuecs cocyasl. I mapaBnmdeckue
MEXaHU3MBI.

Armocdepa 3emin u arMmocdeproe aasneHue. [IpuunHb cynecTBoBaHMS BO3AYIIHOH 060n0uku 3emian. OnbiT Toppuueiu. V3mepenne atMocdepHOTO JaBieHus. 3aBUCUMOCTb
aTMoc(epHOro JaBICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipnbops! 11 n3MepeHus atMoc(epHOTro JaBIeHUs.

ﬂeﬁCTBHe JKHUJKOCTH U ra3a Ha HOpr)KéHHOC B HUX Tej0. BeITankuparomas (apXI/IMeZ[OBa) cuiia. 3aKoH ApXI/IMeZ[a. IInaBanue Tem. BO3Z[yXOHJ'IaBaHI/Ie.

JHemoncmpayuu.

1. 3aBucHMOCTH JaBICHUS I'a3a OT TEMIIEPATypPHI.

2. [Ilepenaua maBneHHs )KUAKOCTBHIO U Ta30M.

3. CooOluiarommuecst CoCy/bl.

4. T'mapaBiamueckuit mpecc.

5. Tlpossnenue neicTBUS aTMOC(EPHOTO ABICHUSI.

6. 3aBHCHMOCTH BHITAJIKHMBAIOIICH CHIIBI OT 00bEMA OTPYKEHHOW YacTH TeJla M INIOTHOCTH >KUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOUIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

8. VYcioBue minaBaHus Tel: IUIAaBAaHWE WM IIOTPY)KEHUE TeJl B 3aBUCUMOCTH OT COOTHOILICHUS IUIOTHOCTEH TeJa U XKHUKOCTH.
Jlabopamopnvie padbomel u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOZIE OT 00bEMa NOTPpyKEHHON B JKUIKOCTh YaCTH TeJa.

2. OmnpeneneHre BHITAIKHBAIOIIEH CHIIbI, JEWCTBYOLICH Ha TEJIO, MOTPYKEHHOE B )KUIAKOCTb.

3. TIpoBepka HE3aBUCHMMOCTH BBITAJIKHBAIOIIEH CUIIBI, NEHCTBYIOLIEH Ha TEJIO B XKHUKOCTH, OT MacChl Tela.

4. OHLITI)I, JACMOHCTPHUPYIOINE 3aBUCUMOCTD BLITaJ'IKI/IBaIOIIIeﬁ CHJIBI, ﬂeﬁCTBonmeﬁ Ha TCJIO B ) KUJKOCTH, OT 00béMa HOI‘py)KéHHOﬁ B XXUAKOCTh 4YaCTH TCJIa U OT IINIOTHOCTHU
KUIOKOCTH.

5. KoHcTpyunpoBaHue apeoMeTpa WM KOHCTPYHUPOBAHHE JIOAKH U OTIpe/ielIeHHe e€ IPy30M0o bEMHOCTH.



Pazpen 5. PaGora u MOIIHOCTL. JHeprus.
Mexanndeckast pabora. MOITHOCTb.

IIpocTble MexaHU3MBI: phIvar, 010K, HAKJIOHHAS INIOCKOCTh. [IpaBuio paBHOBecus perdara. [IpiMeHeHHe npaBuiIa paBHOBECHS pbIuara K 0J0Ky. «30s10Toe npaBuino» Mexanuku. KI1/]
MPOCTBIX MEXaHU3MOB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.

Mexanudeckast sHeprusa. Kunerndeckas u noreHIuanbHas sHeprus. [IpeBparieHue oqHOro BUla MEXaHNYECKOM SHEPTUuu B ApYyroil. 3akoH COXpaHEHUs SHEPIUH B MEXAHUKE.
Hemoncmpayuu.
1. TlpumMepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopuvie padbomul u onvimol.
1. Omnpenenenue paboOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JIBH)KEHUH Tella 110 TOPU30HTAIBHON TIOBEPXHOCTH.
2. MHccnenoBanue yciaoBUid paBHOBECHS pblyara.
3. Mswmepernne KIIJ] HaKIOHHOI IIOCKOCTH.
4. WzyueHue 3akOHa COXPAHCHHS MEXaHUIECKON SHEPTUH.
8 KIIACC
Paznen 6. TenuioBble siBJICHMS.

OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHO-KMHETUIECKON TEOPUH CTPOCHUS BelecTBa. Macca 1 pa3Mepbl aTOMOB M MOJIeKYJ. OTBITHI, TOATBEPKAAIONINE OCHOBHBIE TTOJOKEHUS
MOJIEKYISIPHOKMHETUYECKOM TEOpUU.

MO,I[CJ'II/I TBép,I[OFO, KHUIKOTO 1 F33006p33HOF0 COCTOSIHHI BCIICCTBA. KpHCTaHHH‘IeCKI/IG n aMOp(I)HLIe tena. OObICHEHHE CBOMCTB ra3os, )KH,E[KOCTGP‘I u TBépZ[BIX TEJI Ha OCHOBE IOJIOKCHUH
MOHeKyﬂﬂpHO-KHHeTH‘IeCKOﬁ TCOpUHU. CMmayuBaHue u KalmAJIJIAPHBIC SAIBJICHUS. Tennosoe pacHIiMpEHUE U CKaTUC.

TeMnepaTypa. CBs3b TEMIICPATYpPbI CO CKOPOCTHIO TCIUIOBOT'O ABUKECHUA YaCTHULL. BHyTpeHHﬂH OHEPIrusi. CrocoObI H3MEHEHUS BHyTpCHHCﬁ OHEPIruu: TCIUIoNepeaada U COBEPIUICHUC
pa6OTI>I. BI/I,I[LI TeIIoNepeAayun: TCIIJIONPOBOAHOCTb, KOHBCKIMA, U3JTYyYCHHUC.

KomnuecTBo TeImIoTsI. y,[[CJ'II)HaH TEILIOEMKOCTD BEILIECTBA. TemnooOMeH U TEMIOBOE paBHOBECHEC. YpaBHeHHe TemoBoro Oananca. [Inasnenue u OTBEPACBAHUEC KPUCTANINICCKUX
BCHICCTB. yﬂCHBHaH TCILIOTA IIJIaBJICHUS. Hap006pa3OBaHne U KOHJACHCAIusA. I/IcnapeHI/Ie. Kunenue. y,HeJ'H)Haﬂ TCILJI0Ta napoo6pa3OBaH1/m. 3aBHCHUMOCTh TeMIEepaTypbl KUIICHUS OT
aTMOC(bCpHOI‘O JaBJICHUS.

BrnaxxocTb Bozmyxa.
OHeprus TOIUIMBA. YAEIbHAS TEIJI0Ta CTOPaHUsL.

ITpunamume! padoTthl TermoBeiX asurareneit KI1J] teruioBoro qeuraresns. TemmoBble ABUTATENN U 3aIIUTa OKPY)KAIOIIEH CPEIbI.



3aKkoH COXpPAaHCHUS U MPEBpAICHUA SHCPTHUU B TCIUIOBBIX MTPpOLECCax

Hemoncmpayuu.
1. HabGnronerne 6pOyHOBCKOTO ABIKCHHS.
2. Haomonenue nuddysun.
3. HaOmoneHue sBiIeHUH CMauMBaHMsI U KAMJUISIPHBIX SIBICHHUH.
4. HaOmoneHue TEIIOBOTO PaCITUPEHHS TE.
5. VI3MmeHeHme NaBleHUS Ta3a IPHU U3MEHEHUHN 00bEMa M HAaTPEBAHWH HITH OXJIaXKICHUH.
6. IlpaBuna n3MepeHus TeMrepaTypsl.
7. Bunel Temionepenayu.
8. OxumaxneHue Mpu COBEPIICHUN PaOOTHI.
9. HarpeBanue npy COBEpIICHUN paOOTH BHEITHIMH CHJIAMH.
10. CpaBHeHHE TEMIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
11. HabnroneHue KATICHUS.
12. HabGnromeHne MOCTOSHCTBA TEMITEPATYPhI IIPH TUTABICHUH.
13. Moenu TeIIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomsl u onvimol.

1.

OnbITH IO OOHAPY)KEHHUIO JIEHCTBUS CHII MOJNEKYJISIPHOTO IPUTSKECHHUS.

OmnbITH IO BRIPALMBAHNIO KPUCTAIJIOB TOBAPEHHON COJIM MIIM caxapa.

OmnbITH IO HAOIIOACHHIO TETUIOBOTO PACIIUPEHHMS Ta30B, JKUIKOCTEH U TBEPIBIX TEIL.

OmnpeneneHne naBiaeHUs BO3LyXa B OaJUIOHE IITIPHLIA.

OHBITI)I, JACMOHCTPHUPYIOIINE 3aBUCUMOCTD JIABJICHUA BO3QyXa OT €TI0 00béMa 1 HarpeBaHUs WIN OXJIAXKIACHUA.

IIpoBepka rumoTe3bl TUHEHHOW 3aBHCUMOCTH JITTUHBI CTOJIONKA KHUJIKOCTH B TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphl.
Habonenne n3meHeHus BHyTpEHHEH SHEPTUH Tella B pe3yJsibTaTe TeIuIonepeiadyl U paboThl BHEIIHUX CHIL

HCCJ’IG,Z[OB&HI/IG SIBJIEHHS TEIIOOOMEHA Ipyu CMCIIMBAHUN XOHOHHOﬁ u ropﬂqei/i BOJbI.



9. OmnpeneneHre KOIMYESCTBA TEILIOTHI, IOJyYCHHOTO BOJIOW NP TEIUIOOOMEHE C HATPETHIM METAILIMYCCKUM IIAITHHAPOM.
10. OmpenencHue yneabHOM TCIIOEMKOCTH BEIICCTBA.
11. HccrnenoBanue mporecca UCIapeHusl.
12. OmpenencHre OTHOCUTEILHON BIAKHOCTH BO3IyXa.
13. OmpenencHue yneabHOM TEITOTHI IUIABICHUS JIbJA.
Pazgen 7. DnekTpuyecKre M MATHUTHbIE SIBJTEHUS.

OnexTpuzanus Ten. [IBa pona aNEKTPHUIECKUX 3apsIoB. B3anmozeiicTBue 3apsHKeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTB CHITBI B3aUMOCHCTBH S 3apSDKEHHBIX TEJ OT BETHMUYHHBI 3apAI0B U
PacCTOSHUSI MEXKY TEIIaMH).

OnexTpuueckoe none. Hampssx€HHOCTH anekTpudeckoro noist. [IpuHIun cynepno3sunuu 3JIeKTpUUecKUX MMojiei (Ha KaueCTBEHHOM YpOBHE).
Hocurenu anexTpuyueckux 3apsaoB. DjIeMeHTapHbIN dekTpudeckuit 3apaa. CtpoeHue atoma. IIpoBOAHUKY U AUANEKTPUKHU. 3aKOH COXPAaHEHHUS 3JIEKTPHUUECKOTO 3aps/a.

DJeKTpUUeCKUi TOK. YCIOBHS CYIIECTBOBAHMUS JCKTPUIECKOTO TOKa. VICTOUHUKY ITOCTOSTHHOTO TOKa. JlefCTBHUS 3JIEKTPHUUECKOTO TOKA (TEIIOBOS, XUMHUYECKOE, MATHUTHOE).
DNEKTPUUECKUHA TOK B )KUIKOCTAX M rasax.

3HeKTpI/I‘I€CKaH nenb. Cuia Toka. 9J'I€KTpI/I‘IeCKO€ HaIpPsIZKCHHUC. COHpOTI/IBJ'IeHI/Ie MIPpOBOJHUKA. VnennHOE COIMPOTUBJICHUC BCIICCTBA. 3akoH Oma JJIA ydacTKa [ CIu. HOCJ’IGI[OB&TSJ'ILHOC u
napajjie;ibHOC COSANHCHUC ITPOBOJAHUKOB.

Pabota 1 MOIIHOCTB JIEKTPHUECKOTO TOoKA. 3aKkoH J[xoyns—JIeHma. DiekTpruueckue ey 1 ITOTPeONTeNN JIEKTPUIECKOH sHeprun B ObITY. KopoTkoe 3aMbIkaHMe.

ITocTosiHHBIE MarHUTHI. B3anMoelcTBIE MOCTOSHHBIX MarHUTOB. MarHutHoe noje. MarautHoe mosie 3eMJId ¥ eTo 3HaYeHue A1 ®Ku3Hu Ha 3emiie. OnbIT Opcrena. MarHuTHoOE mose
3JIEKTPUYECKOT0 TOKa. [IprMeHeH e 3/1eKTpPOMarHiToB B TEXHUKE. JleficTBUE MAarHUTHOTO NOJIsl HA IPOBOJIHUK C TOKOM. DJIEKTPOABUraTellb NOCTOSSHHOTO TOKa. Micnonb3oBaHue
3JIEKTPOJIBUraTesel B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmneiTel @apanes. SIBnenue snexTpoMarunTHOU nHAYKIMK. [Ipasuio Jlenma. DnekrporeHepatop. CrocoObl MOTYYSHHSI SJIEKTPUIECKON IHEPTHH. DIEKTPOCTAHIIMN Ha BO3OOHOBIISIEMBIX
HCTOYHHUKAX SHEPTHH.

JHemoncmpayuu.
1. Dnexrpuzanus Teml.
2. JlBa poja 3JEeKTPUYECKUX 3apsI0B U B3aUMOAEHCTBUE 3apSKEHHBIX TEJl.
3. YerpoiicTBO M AeficTBHE AIIEKTPOCKOA.
4. DnexTpocTaTHdecKast HHIYKIH.

5. 3axoH coxpaHEHUs JIEKTPUUECKHUX 3aPsII0B.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

IIpoBOgHMKY U AUIIEKTPUKU.

MogzenupoBaHUe CUIIOBBIX JTMHUAN 2JEKTPUYECKOTO OIS,
HcTouHNKN TOCTOSTHHOTO TOKA.

JleficTBUSA 3IIEKTPUYECKOTO TOKA.

ONeKTpUUECKUi TOK B )KUAKOCTH.

T"a3oBbli pa3psn.

H3MepeHne cuibl TOKa aMIEpMETPOM.

W3Mmepenue 31eKTpU4eCcKoro HalpsiKeHHUs BOJIBTMETPOM.

Peocrar 1 marasuH conpoTUBIICHUI.

B3anmMoneiicTBre NOCTOSHHBIX MAarHUTOB.

MogennpoBaHue HEBO3MOXKHOCTH Pa3JeNICHHs MOTIOCOB MarHUTA.
MopnenupoBaHHe MarHUTHBIX TOJEH TOCTOSHHBIX MarHUTOB.
OmnsIT DpcTena.

MarHuTHO€ 1oJe Toka. DNeKTPOMarHur.

JleiicTBHE MarHUTHOTO MOJISL HA MPOBOJAHUK C TOKOM.
OJeKTpOABHUTraTeNIb NOCTOSHHOTO TOKA.

HccnenoBanue sSBIEHUS 3NEKTPOMArHUTHOM MHIYKIHH.

OmnsiTel @apajest.

3aBUCUMOCTb HAIIPABIECHUS UHYKIIMOHHOTO TOKA OT YCJIOBHH €ro BOSHUKHOBEHUS.

SHGKTpOFGHepaTOp IIOCTOSIHHOI'O TOKa.

Jlabopamopnvie pabomul u onvimol.

1.

2.

3.

OmnbITHI 11O Ha6H}OJICHI/IIO QJICKTPU3AIIU TEIT m—myxuneﬁ 1 IIpU COIPUKOCHOBCHHNU.
HCCJ’IG,Z[OB&HI/IC ,Z[CﬁCTBI/IiI DJICKTPUYCCKOI'O MMOJIA Ha NPOBOAHUKU U JUIJICKTPUKH.

COopka u IpoBepKa pabOTHI AMEKTPHUYCSCKOH [EMHU MOCTOSIHHOTO TOKA.



4. 3MepeHue M perylmpoBaHHUE CHJIbI TOKA.

5. M3mepeHue n perynmupoBaHie HAIPSHKCHHUS.

6. VcchnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HAYIIETO YE€PE3 PE3UCTOP, OT CONMPOTHUBICHHSI PE3UCTOPA U HANIPSDKEHUS Ha PE3HUCTOPE.

7. OnbITHL, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD AJIEKTPHYECKOTO CONPOTUBIICHHS IPOBOHUKA OT €r0 JUIMHBI, IUIOLIA 1 ONEPEYHOr0 CEYSHHs U MaTrepualla.

8. IIpoBepka npaBuia ClOKEHHS HANPSHKEHUI TP MOCIIEA0BATEIBHOM COSMHEHHUH JIBYX PE3UCTOPOB.

9. [IlpoBepka npaBuia AJSI CHIIBI TOKA IIPH MAPAJIEITEHOM COCIMHEHNN PE3HCTOPOB.

10. Ompenenenne pabOTHI IEKTPUIESCKOTO TOKA, HAYILETO Yepe3 Pe3ncTop.

11. Omnpenenenne MOITHOCTH AJIEKTPUUIECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

12. HWccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAMPsDKCHHS Ha HEH.

13. Ompenenenne KI1J] HarpeBaTemns.

14. HccnenoBaHne MarHUTHOTO B3aMMOJICHCTBHS TIOCTOSHHBIX MarHUTOB.

15. I/I3yqu1/1e MAardiuTHOIO MOJIA MOCTOSIHHBIX MarHUTOB IIPU UX O6’I)CI[I/IH6HI/II/I " pasaciICHUU.

16. HccnenoBanue AEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OmubIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI B3aUMOICHCTBHSI KaTyIIKH C TOKOM M MarHUTa OT CHJIBI TOKA M HAIIPABJICHNS TOKA B KATYIIKE.

18. M3ydeHue neiicTBUSI MAarHUTHOTO MOJIS HA TIPOBOAHUK C TOKOM.

19. KoncrpyupoBaHue U U3ydeHHe paboThI AIEKTPOIBUIATEIIS.

20. Usmepenune KIIJ] a3nekTpogBUTraTeIbHON YCTAHOBKH.

21. OTMBITEI IO HUCCIICAOBAHUIO ABJICHUS BHGKTpOMaFHHTHOﬁ WHAYKOWUU: UCCIIENOBAHUE U3MEHEHUN 3HAYEHUS U HanpaBJICHUA MTHAYKIIMOHHOTO TOKa.
9 KJIACC
Paznen 8. Mexanuyeckne siBJIeHHUS.

Mexanndeckoe ABWKeHHne. MarepuanbHas Touka. CucteMa orcuéra. OTHOCHTEIHFHOCTh MEXaHUYECKOTO ABMKEHHUs. PaBHOMEpHOE MpsMOJIMHEHOe NBkeHne. HepaBHOMEpHOE
MpsIMOJIMHEHHOE JBIKeHue. CpeqHssi 1 MTHOBEHHAsI CKOPOCTh TeJla TIPYU HEPaBHOMEPHOM JIBHKCHHH.

Yckopenue. PaBHoyckopeHHOE TIpsiMOIHEHHOE nBImkeHre. CBoOoHOE nagaeHune. OnbIThl [anmmes.

PaBHOMepHOE nBHXKEHHE 110 OKpyx)HOCTH. [lepron 1 yacTora obpamenus. JInHeliHas U yriioBast ckopocTu. LleHTpocTpeMuTeNIbHOE YCKOpPEHHE.



ITepssriit 3akon HerotoHa. Bropoii 3akon Herotona. Tperuii 3akon Herorona. [IpuHiun cynepnosunuu Cul.

Cuna ynipyroctu. 3akoH ['yka. Cuita TpeHHUs: CHiTa TPEHUS CKOJIBKEHUS, CHJIa TPEHUS TIOKOSI, APYTUe BUIBI TPSHUS.

Cuiia TSOKECTH U 3aKOH BCEMHPHOTO TATOTEHHSI. YCKOpeHne cBoOomHoTo mageHus. Jpmxenne mianeT Bokpyr Comnra. [lepBas kocmudeckas cKopocTtb. HeBecoMOCTh 1 mieperpys3Ku.
PaBHOBecHe MaTepuaNbHOM TOUKH. AOCONIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOro Tella ¢ 3aKPEINIEHHOMN OChI0 BpamieHus. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynse Tena. M3menenne ummnynbea. UMImysabe cuitbl. 3aKOH cOXpaHEeHHs UMITyJbca. PeakTuBHOE ABMKEHUE.

Mexannueckast pabota ¥ MOIIHOCTh. PaboTa cuil TSKeCTH, ynpyroctu, TpeHus. CBsi3b S3HEpPruH U padboThl. [loTeHnnanpHast 3HEpTHA Tela, MOAHATOTO HaJl TOBEPXHOCTHIO 3CMIIH.
[otennmansHas YHEPTHS CKATOH MpyKUHBI. KiHeTnueckas saeprus. Teopema o KHHETHYECKON SHEPTUH. 3aKOH COXPAHEHUS MEXaHUIECKOW YHEPTHH.

JHemoncmpayuu.
1. HaOnroneHue MeXaHUUECKOTO IBU)KEHHUS Tella OTHOCUTENILHO Pa3HbIX TeJ OTCYETA.
2. CpaBHeHHUE MMyTeil U TPACKTOPUIl JBIKEHUS OJJHOTO M TOT'O K€ TeJa OTHOCUTEIIHLHO Pa3HBIX TEJNl OTCUETA.
3. M3mepeHune CKOpOCTH U YCKOPEHHUS MPSIMOIMHEIHOTO JIBIKCHUSI.
4. MHccnenoBaHne MPU3HAKOB PAaBHOYCKOPEHHOTO JABMIKEHHS.
5. HaGmionenue ABIKEHUS TeJa TI0 OKPYKHOCTH.
6. HaOmoneHne MexaHN4eCKUX SIBICHNH, IPOUCXOISIIUX B cucTeMe orcuéra «Temnexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBU)KEHHH OTHOCUTEJIBHO KaOnuHeTa (Gpusnku.
7. 3aBHCHMOCTbH YCKOPEHHS TeJla OT MacChl Tela U ASHCTBYIOIIEH Ha HETO CHJIbI.
8. HaOmonenne paBeHCTBa CIIT TIPH B3aUMOJICHCTBUH TEII.
9. U3meHeHue Beca Tena MpH yCKOPEHHOM JIBUKEHHU.
10. Tlepenaua uMmyliibca Npy B3aUMOACHCTBUH TeEJl.
11. TlpeoOpa3oBaHus SHEPTUH IPH B3aUMOICHCTBUH TEI.
12. CoxpaHeHHe UMITyJIbca IIPH HEYIIPYTOM B3anMO/ICHCTBUH.
13. CoxpaHeHHEe UMIYJIbCA IPH A0COIIOTHO YIPYTOM B3aHMOJICHCTBHU.

14. HabnroneHne peakTUBHOTO JIBIDKEHHUS.



15. CoxpaHeHHe MEXaHMYECKOH SHEPIUH IPpU CBOOOIHOM I1aACHHH.
16. CoxpaHeHHE MEXaHHYECKOW SHEPTHHU IIPU IBIKEHHUH Tella 0] JeHCTBHEM NPy KUHBL
Jlabopamopnvie padbomul u onvimol.
1. KoncrpynpoBaHue TpakTa IJisl pa3roHa U JaJbHEHIIEro paBHOMEPHOTO JIBH)KEHUS [IIAPHKa MITH TEJIEIKKH.
2. OmnpeneneHne CpeaHeil CKOPOCTU CKOJIBXKEHUs OpyCKa WIIN JIBMKEHUS LIIApHKa 110 HAKIIOHHOM IIJIOCKOCTH.
3. OmnpenencHue yCKOPEHUS Tella IPHU paBHOYCKOPEHHOM JBIKEHUH MO HAKIOHHOM IIOCKOCTH.
4. HccnenoBaHne 3aBUCHMOCTH ITyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM JBIDKCHUH 0€3 HadadbHONW CKOPOCTH.

5. TlpoBepka runoTesbl: €ciy NpH PaBHOYCKOPEHHOM JIBI)KECHUH 0€3 HayallbHOM CKOPOCTH MYTH OTHOCATCS KakK Psii HeUETHBIX YHCEI, TO COOTBETCTBYIOIIE IIPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHHUS CKOJIBKEHUSI OT CHIIBI HOPMAJIBHOTO JIaBJICHHSL.
7. Ompenenenue ko3¢ HUIIIEHTa TPSHUS CKOIBKCHHUS.
8. OmnpeneneHne XECTKOCTH MPYKUHBI.
9. Omnpenenenne pabOTHI CHIIBI TPEHHS IIPH PABHOMEPHOM ABMKEHHUH TEJNa 10 TOPU30HTAIBHON OBEPXHOCTH.
10. Ompenenenue paboOThI CHIIbI YIPYTOCTH IPH HOIbEME I'Py3a C UCIIOIB30BAHUEM HETIOABHKHOTO M TIOJBHXKHOTO OJIOKOB.
11. W3zyueHue 3akOHA COXPAHEHUS YHEPTHH.
Pa3znen 9. MexaHH4YecKHe KOJI€0AHUA U BOJIHBI.

KonebarearHoe JABHXXCHUC. OCHOBHEIE XapaKTCPpUCTUKU KOJIEOaHMIA: nepuon, 4acTtota, aMIuIuTyaa. MaremaTudecKkui 1 pr)l(PIHHBIﬁ MasATHHUKH. HpeBpaH.[CHI/IG OHEPIruu 1npu
KOJIe0aTEIbHOM JABUXXCHUMU.

3aryxatouie konebanusi. BeinyxeHHbIe Konebanus. Pezonanc. Mexanndeckue BoiHbI. CBOMCTBA MeXaHUYECKUX BOJH. [IpogonbHBIe U MonepedHbIe BOJHBL. J[JTHHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHnuecKkue BOJIHbI B TBEPJOM Telle, CEHCMUUECKUE BOJIHBI.

3ByK. [ poMKOCTB 3ByKa 1 BeIcOTa TOHa. OTpakeHue 3ByKa. MIH(MPa3ByK U yIBTPa3BYK.
JHemoncmpayuu.
1. HaGmonenue konebaHUH Te MOA ASHCTBUEM CHIIBI TSDKECTH M CHIIBI YIPYTOCTH.
2. HaOmonenne xonebaHuii rpy3a Ha HUTH M Ha NIPYXXHHE.

3. HaOmoneHue BbIHYX/IEHHBIX KOJIEOaHUIT U pe30HaHCa.



4. PacnpocrpaHeHHe NPOJOJIBHBIX M HONEPEYHBIX BOJH (Ha MOJIEIH).
5. HaGmoneHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AxycTHueckuii pe30HaHC.
Jlabopamopnvie pabomel u onvimol.
1. Ompenenenue 4acTOTHI U NepUoOAa KojeOaHN MaTeMaTHYECKOTO MasTHUKA.
2. OrmpeneneHne 9acTOTH U ITEpHO/Ia KOJIeOaHUIT MIPYKHHHOTO MasTHHKA.
3. HccnenoBaHue 3aBUCHMOCTH NepHOa KoJeOaHHUH MOABSICHHOrO K HUTH IPy3a OT AJIMHBI HUTH.
4. MW ccnenoBaHue 3aBUCUMOCTH MEPHOIa KoJeOaHU! MPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
5. TIpoBepka HE3aBUCUMOCTH MEPHO/IA KOJICOAHUI Ipy3a, OABEIICHHOTO K HUTH, OT MacChl rpy3a.
6. OmBITBL, IEMOHCTPUPYIOIINE 3aBHCHMOCTb IIEpHO/ia KOIeOaHNil IPY>KHHHOTO MAsITHUKA OT MACCHI IPy3a M KECTKOCTH IPY>KHHBI.
7. H3MmepeHue yCKOpeHHs CBOOOTHOTO MaaCHHUS.
Pazaen 10. DieKTpOMarHuTHOE MoJIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

BHeKTpOMaFHI/ITHOC I10JIC. SHCKTpOMaFHHTHLIe BoJaHEL. CBolicTBa QJICKTPOMAruMTHBIX BOJIH. [MIkana OJICKTPOMArHUTHBIX BOJIH. Hcnonp3oBaHue QJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM
CBS3H.

DnexTpoMarHuTHas mpupoja csera. CKOpocTh cBeTa. BOJTHOBEIE CBOWCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa NMEKTPOMAaTHATHBIX BOIH.
2. BoaHOBBIC CBOICTBA CBETA.
Jlabopamopnvie pabomsl u onvimol.
1. H3yueHHe CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOMIIEHOTO TeaedoHa.
Pasnea 11. CBeToBble siBJIEHUS.
JlygeBas mogens cBeta. Mcrounuku ceta. [IpsmonuneitHoe pacnpocTpanenue csera. 3armenust Connna u JIynel. Otpakenue cBeta. [Imockoe 3epkaino. 3aKoH OTpaKeHUs CBETA.
IIpenomiienue cBeTa. 3akoH mpesoMieHus cBeta. [loHOe BHYTpeHHEE OTpakeHHe cBeTa. VIcmoib30BaHne OJTHOTO BHYTPEHHETO OTPAKEHHUS B ONTHYECKIX CBETOBOIAX.

JIunza. XOI[ leqeﬁ B ymH3e. OnTHYecKkas cucremMa @OTO&HHapaTa, MUKPOCKOIIa U TCJICCKOIIA. I'ma3 xak onTuyeckas cucrema. BJ'II/ISOpyKOCTI) 1 JaJIbBHO30PKOCTD.



Pasnoxenue 6enmoro ceera B criektp. OnbiThl HhtoToHa. CliOKeHHE CIEKTPALHBIX IIBETOB. Jlucnepcus cBeTa.
Hemoncmpayuu.

1. TIIpsmonuHEHOE pacIpoCTpaHEHHNE CBETA.

2. OtpaxeHue cBeTa.

3. Tlonyuenue n300paXKeHUH B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiaX.

4. TlpenomieHHe CBeTA.

5.  Onrudeckuii CBETOBOA.

6. Xox myueli B coObuparomieit TuH3e.

7. Xop mydel B pacCeHBaIOLICH JIUH3E.

8. Tlomyuenne n300pakeHAN C TOMOIIBIO JINH3.

9. TIlpunHnun neficTBus ¢oToammapara, MEKPOCKOTIA U TEJIECKOTIA.

10. Mogens masa.

11. PasnmoxeHue OEJIOTO CBETA B CIIEKTP.

12. TlomyyeHue Oe0OTO CBETA MPH CIOKEHUN CBETA PA3HBIX I[BETOB.
Jlabopamopnvie padbomel u onvimol.

1. MHccnemoBaHue 3aBUCHMOCTH yIJIa OTPAKEHHUS CBETOBOTO JIyda OT yIvia aJeHus.

2. N3ydenue xapakTepHCTHK N300paKeHNUs MPEMETa B INIOCKOM 3epKaJle.

3. MHccnenoBanne 3aBUCMMOCTH yIVia IIPEIOMIICHHSI CBETOBOTO JIy4a OT YIJIa MaJICHHs Ha TPaHUIIE «BO3LYyX—CTEKJIIO.

4. Tloxy4eHue U300paskeHHIA C IIOMOIIBI0 COOMPAIOIICH JIMH3BI.

5.  Omnpenenenue HOKYCHOTO PACCTOSHUS M ONITUYECKOW CHITBI COOMPAIONICH JINH3BL.

6. OMnbITHI O Pa3JIOKEHUIO OEJIOTro CBETa B CIEKTD.

7. OMNBITHI IO BOCTIPUATHIO 1IBETA MPEIMETOB MPY UX HAOTIOICHUH Yepe3 IIBETOBbIC (PUIIBTPHI.
Pa3nen 12. KBaHTOBLIE SIBJICHHUA.

OnbITHI Pe3ep(1)0pz[a 1 IJIaHeTapHas MOJCJIb aToMa. MOHCJ’IB aromMa Bopa. I/ICHYCKaHI/IC U IOTTIOICHHUE CBETAa aTOMOM. KsanTel. JInneiiuareie CIIEKTPHI.



Pa[[l/loaKTI/IBHOCTL. Aﬂb(l)a, Oera- u raMma-u3jyucHus. CTpOGHI/IC aTOMHOTI'O dapa. HyKJ'IOHHaH MOJCJIb aTOMHOI'O gApa. H3oTomsl. PaHI/IoaKTI/IBHLIe IpEBpaliCHus. HCpI/IOL[ nojypacnazaa
ATOMHBIX SAJEP.

SnepHble peakiun. 3aKOHbI COXPAHEHUS 3apsII0BOTO M MaCCOBOTO YHCEN. DHEPTrHsl CBsI3H aTOMHBIX siiep. CBs3b Macchl v dHepruu. Peakuuu cunTe3a U neneHus saep. VIcToqHnKu
sHeprun CoiHIa U 3BE3A.

SlnepHas sHepreTuka. JlecTBUs paAOaKTUBHBIX U3yUYEHUHN HA KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

1. Cnexrtpbl U3ITy4eHHS U MOIVIOIICHUS.

2. CrexTpsl pa3lnYHBIX Ta30B.

3. Cmextp Bogopona.

4. Habmonenue TpekoB B Kamepe Bunbcona.

5. Pa0ora cuéTunka HOHU3UPYIOLIUX U3ITyUCHUH.

6. Perucrpauust n3inyueHHs: IPUPOAHBIX MHUHEPAJIOB U MPOIYKTOB.
Jlabopamopuvie padbomul u onvimol.

1. HaOnroneHue CIUIOMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUCHHUS.

2. MWccrnenoBanue TPEKOB: U3MEPEHUE SHEPT MU YACTHIIBI [T0 TOPMO3HOMY yTH (1m0 (oTorpadusm).

3. H3mepenue paanoakTHBHOTO QoOHA.
IloBTOpUTEILHO-00001IAI0IIMI MOYIb.

[ToBTOpuTENEHO-00001TAIOMINI MOIYIIb ITPEAHA3HAYEH ISl CUCTEMATH3aluH U 0000IIEeHNS IPEIMETHOTO COIEPKAHUS U OTbITA IESITEINbHOCTH, IPHOOPETEHHOTO MPH N3yUYESHUH BCETO
Kypca (GU3HMKH, a TaKXKe IS TOJTOTOBKH K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMEHY MO (DM3HKE JUIs 00y4aroInXcsl, BRIOPABIINX 3TOT YUeOHBIH MpeaMeT.

HpI/I H3YyHUYCHUHU JAHHOTO MOAYJIS PEATIU3YIOTCA U CUCTEMATU3UPYHOTCS BUABI ACATCIBHOCTH, HAa OCHOBE KOTOPbIX obecrnieurBaeTCs JAOCTHIKCHUEC NPEIMCTHBIX U MCTAIIPCAMETHBIX
IUIAaHUPYEMBIX PE3YyJIIbTATOB 06y‘leHI/I$I, (l)OpMI/IpyeTCH €CTECTBCHHOHAY4YHas 'paMOTHOCTb: OCBOCHHNE HAYYHBIX METOJOB UCCIICAOBAHUSA SIBJICHHI MpUpoOaAbl U TCXHUKHU, OBJIAJICHUC
YMEHUAMU 0OBICHATE (I)I/IBI/I‘IGCKI/IC SABJICHUS, HPUMCHS IMOJIYYCHHBIC 3HAHW, PCIIAaTh 3a/1a4i, B TOM YHCJIC KAUCCTBEHHBIC U SKCIICPHUMCHTAJIbHBIC.

[TprHIMNMATBHO AEATENLHOCTHBIN XapaKkTep JaHHOTO pa3/ielia pealu3yeTcst 3a CYET TOro, YTO 00ydaroNrecs BHIIOJIHSIOT 33/1aHHs, B KOTOPBIX MM IpeyIaraeTcs:
Ha OCHOBE TIOJIyYeHHBIX 3HAaHUH PACIIO3HABATh U HAYYHO OOBACHATH (PU3NUIECKHE ABICHUS B OKPY)KAIOIIEH MTPUPOAE U MIOBCETHEBHOM KU3HUY;

HCII0JIb30BaTh HAYYHBIC METOABI UCCIICTOBAHU A (bHSPI‘IeCKI/IX HBHGHHﬁ, B TOM YMCJIC IUIA MIPOBEPKU TUNIOTE3 U IMOJTYUYCHUA TECOPECTUICCKHUX BBIBOLOB;



OOBICHATH HAay4YHbIC OCHOBBI Hanbollee BasKHBIX ﬂOCTI/I)KGHI/Iﬁ COBPCMCHHBIX TeXHOJ’IOI‘Hﬁ, HalpuMeEp, NPpaKTUICCKOIro UCIIOJIb30BaAHU PA3JIMYHBIX UICTOYHUKOB SHCPIMU Ha OCHOBE 3aKOHA
MpEeBpalICHUAd U COXpPaHCHUA BCEX U3BCCTHBIX BUAOB SHCPIUU.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI ITIO ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS
W3yuenne ¢pu3nky Ha ypOBHE OCHOBHOTO 001IeT0 00pa30BaHMs HANPABICHO Ha JOCTIKEHHUE JTHYHOCTHBIX, METAIIPEAMETHBIX U IIPEMETHBIX 00Pa30BaTeIbHBIX PE3yIbTaTOB.
B pesynbrare u3yueHus GU3MKK Ha ypOBHE OCHOBHOTO 00I1ero oopa3zoBanus y o0ydaromierocst 0ynyt copMHpOBaHbI CIIEAYIOLIHE INYHOCTHBIE Pe3y/bTaThl B YaCTH:
e 1) naTpMOTHYECKOr0 BOCIIUTAHUSI:
e - MIPOSBJICHHE HMHTEpPECa K ICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHUCKOH (pH3HUecKoil HayKu;
® - [ICHHOCTHOE OTHOUICHHE K JOCTIDKCHUSIM POCCHUCKUX YUEHBIX-(DH3HUKOB;
e  2) rpa:xKIaHCKOro W 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
® - TOTOBHOCTH K aKTUBHOMY YYacTHIO B 00CY>KICHUHU OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX MPOOIIEM, CBA3aHHBIX C TIPAKTHYECKUM NPHUMEHEHHEM JAOCTIDKCHUN (DH3UKY;
o - OCO3HAaHHUEC BaAXKHOCTHU MOPAJIBHO-OTUYCCKUX IMPUHIIUIIOB B JICATCIBHOCTU y‘IéHOFO;
e  3)3CTeTHYECKOr0 BOCIIUTAHUSA:
® - BOCIPHATHE ICTCTUICCKHUX KaueCTB (PU3MICCKOHN HAYKH: €€ TAPMOHIMYHOTO IIOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;
e 4) HEHHOCTH HAYYHOTO MO3HAHUSL:
o - OCO3HAHHEC LICHHOCTH (1)H3H‘I€CKOI>'I HayKHU KaK MOIITHOTO MHCTPYMEHTA IMO3HAaHUA MHpPa, OCHOBBI Pa3BUTHUA TeXHOHOFHﬁ, BayKHEHIIENH COCTaBHH}OIJ_Ieﬁ KYJIBTYPBI;
e - pa3BHUTHC HAYYHOM JIFO003HATEIILHOCTH, HHTEPECA K HCCIIE0BATEIbCKOM NeSITeIbHOCTH,
e 5) popMupoBanus KyJbTypbl 310POBbSI U IMOLHOHAJBHOIO 0JIArONOIYYMsI:

L - OCO3HAaHHUEC NCHHOCTHU 0e30IacHOTO o6pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHUYCCKOM MUPE, BAXXHOCTHU ITPABUJIT 0e301acHOro TMOBEACHM HA TPAHCIIOPTE, HA 1O0porax, ¢
DJICKTPUYCCKUM U TCIIJIIOBBIM o6opy)103aH1/IeM B IOMAlIHUX YCJIOBUSAX;

e - cOpMHPOBAHHOCTH HaBBIKA pe(IICKCHH, IPU3HAHNE CBOETO MPaBa Ha OIIMOKY W TAKOTO K€ IpaBa y IPyroro 4eIoBeKa,;



e 6) TPYIOBOI0 BOCIIHTAHMSA:

® - aKTHBHOE Y4YacCTHe B PEIICHUH NIPAKTHYECKUX 3a1a4 (B paMKax CeMbH, 00pa30BaTeIbHON OpraHu3aluy, FOposia, Kpas) TEXHOJIOTHYECKON U COLMAaIbHOM HalpaBIeHHO CTH,
TpeOYIOMHMX B TOM YHCIIE ¥ YU3NICCKUX 3HAHHIA;

® - UHTEpeC K MPAaKTHIECKOMY U3Y4eHHIO podeccuii, CBI3aHHBIX C (PU3NKOI;
e 7) 3K0JIOTHYECKOI0 BOCIINTAHUS:

e - OpHCHTAIlMs Ha MPUMEHEHNE GU3NYCCKUX 3HAHUH IS PEHICHUS 337124 B 00JIACTH OKPYIKAIOIICH Cpelibl, TNIAHMPOBAHUS MOCTYIIKOB M OIICHKU X BO3MOXHBIX TOCIEICTBHIN JIJIs
OKpY’Karolllei cpenpl;

e - 0OCO3HaHHE NIOOAIBHOTO XapaKTepa HKOJOTHIECKUX MPOOIEM U ITyTeH MX PELICHHUS;

e 8) aganTauuMu K M3MEHSAIOIMMCS YCJIOBUSIM COLMAJIbHOM ¥ IPUPOJHON cpelbl:

® - IOTPEOHOCTH BO B3aUMO/ICHCTBIH TIPY BHIITOJHEHHH HCCIIEIOBAHHUI M MPOCKTOB (PH3MYECKOW HAIPaBJICHHOCTH, OTKPHITOCTh OINBITY U 3HAHHSM JIPYTHX;
® - [IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 IIPAKTUYECKYIO JESATECIbHOCTD;

e - OTpeOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUIL, B TOM yHcie (OPMYIUPOBATh UIIEH, IIOHATHS, TUIIOTE3bI O (PU3UUECKUX 0OBEKTaX U SIBICHUSX;

e - 0co3HaHHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH B 00IacTH (PHU3HKY;

® - [UIAHMPOBAHHUE CBOETO PA3BUTHA B IIPHOOPETEHNH HOBBIX (PU3UUCCKUX 3HAHUM;

® - CTpEeMJICHUE aHAJIM3UPOBATh U BBISBIISITH B3AUMOCBSI3H IPUPO/IbI, OOIECTBA U IKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (HH3MYECKUX 3HAHHH

e - OICHKA CBOMX JICHCTBUI C YUETOM BIHMSHUS Ha OKPYXKAIOIIYIO CPEy, BO3SMOXKHBIX ITIOOAJIBHBIX ITOCIEACTBUH.

METANPEJMETHBIE PE3YJIBTATbBI

B pesynbTaTe ocBOSHUS IPOrpaMMBbl 0 (pU3KKe Ha yPOBHE OCHOBHOTO 00LIero o0pa3oBaHus y o0ydaromerocs OynyT c(OpMUPOBaHbI MeTaNpeAMeTHbIE Pe3y/IbTaThl, BKIIOYAIOIIIe
TIO03HABaTEJIbHbIC YHUBEPCAIbHBIE YIeOHbIEe IEHCTBHS, KOMMYHHKAaTHBHBIE YHUBEPCAIbHBIEC yueOHbIe TeHCTBHS, PErYIATUBHBIE YHHUBEPCAIBHBIE YIeOHBIE 1eHCTBHUS.

IMo3HaBaTeIbHbIE YHHBEPCATbHbIE YUeOHbIE el CTBHUS
ba3oBble JJoruueckne AeiicTBUA:
®  BBIABILITH M XapaKTEPH30BaTh CYIICCTBEHHbBIC MMPU3HAKU OOBEKTOB (SIBICHUH);

° yCTaHaBJIUBaTh CyH.leCTBeHHBIﬁ IIpU3HaAK KJ'IaCCI/I(bI/IKaHI/II/I, OCHOBaHMUs OJIs1 O606IJ_ICHI/I$[ " CpaBHCHHUA,



L BBIABJIATH 3aKOHOMCPHOCTH U IMTPOTUBOPEYUA B paCCMAaTPHUBACMbBIX (baKTaX, JaHHBIX U Ha6J'HOH€HI/I$IX, OTHOCAIINXCA K (l)I/ISI/I‘-IeCKI/IM SIBJICHUSM

L BBIABJIATE IPUYUHHO-CIJICACTBCHHBIC CBA3HU IIPU U3YUCHUU q)HSPI‘IeCKI/IX SIBJICHUH 1 IIPOUECCOB, JCJIaTh BbIBOABI C UCIIOJIb30BAHUEM NCAYKTUBHBIX U WHIAYKTHBHBIX
yMOSaKH}O‘IeHI/If/'I, BBIZIBUT'ATh TUITIOTE3bI O B3aNMOCBA3AX CI)I/IBI/I‘-IGCKI/IX BCIINYHWH,

®  CaMOCTOATENBHO BEIOMPATH CIIOCO0 pemeHns yueOHoi Hu3ndecKkoi 3ajadun (CpaBHEHHE HECKOIBKAX BApHAHTOB PEIICHHUs, BEIOOp HanOoIee TOAXOASIIIETO ¢ YIETOM
CaMOCTOSTEIIHHO BBIICIICHHBIX KPUTEPHEB).

ba3oBble uccienoBare/ibCKue 1eicTBUA:

®  HCIMOJB30BATh BOMPOCH KaK UCCIE0BATEIbCKUN HHCTPYMEHT IO3HAHMS,

e  TIPOBOJWTH IO CAMOCTOSTEIFHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN (PU3MIECKII SKCTIEPIMEHT, HeOObIIOe HCCieI0BaHe (PM3MUECKOTO SIBIICHHS,

e  OIICHWBATH HAa MPUMEHUMOCTH U JOCTOBEPHOCTh HH(POPMAIIHIO, TOTYICHHYIO B XOJIC HCCIICIOBAHIS WIH IKCIIEPUMEHTA;

®  CaMOCTOATENHHO (POPMYNTHPOBATH 00OOIIECHNS U BBIBOIBI IO PE3yAbTaTaM MPOBENEHHOTO HAOIIOACHNUS, OIBITA, NCCIICIOBAHNS;

o MPOTHO3UPOBATH BO3MOKHOC ﬂanbﬂeﬁmee pa3BUTHUC (I)I/I3I/I'~ICCKI/IX IMPOLECCOB, a TAKKE BbIABUI'aTh MPCAIIOIOKCHUA 06 HX PAa3BUTHUU B HOBBIX YCJIOBUAX U KOHTCKCTAXx.
Padora ¢ undopmaunmeii:

®  TPHUMEHATH PA3IMIHBIC METOMbI, HHCTPYMEHTHI U 3aIIPOCHI IIPH MOUCKE W 0TOOpE HHPOPMAIINH WK JAHHBIX ¢ YYETOM MPEIIOKEHHOHN yaeOHo# pr3nyeckoil 3amaqmy;

®  aHANM3HPOBATH, CHCTEMATU3UPOBATH 1 HHTEPIPETHPOBATh HHPOPMALIUIO PA3IHMYHBIX BUIOB U (POPM IpEACTABICHUS;

®  CaMOCTOSTENILHO BBHIOUPATH ONTUMAIBHYIO (OpMyY MpecTaBieHus HHOOPMAIMK U WUTIOCTPUPOBAThH PEIIaeMbIC 3a1a4i HECIOKHBIMH CXeMaMH, JUarpaMMaMu, HHOW Tpa UKo u
MX KOMOMHAIIASIMH.

KOMMyHl/IKaTl/IBHl)le YHuBEpCaJdbHbIC y‘leﬁ]—lble JedcTBUS:

L4 B XO0J1€ O6CY)K,I[CHI/I$[ y‘{€6HOFO Marepuala, pe3yiabTaToB .]'Ia60paTOpHLIX pa60T 1 MPOCKTOB 3a/1aBaTb BOIIPOCHI 110 CYHICCTBY 06cy>Kz[aeM0f/'1 TEMBI U BbICKA3bIBaTh UJICH,
HalCJICHHBIC Ha PCIICHUE 3a1a4U U IOAJACPIKAaHUC 0J1arokenaTebHOCTH O6HIeHI/I$I;

®  CONOCTaBIATH CBOM CY)KACHHS C CYXICHHUSIMH APYTUX yIaCTHUKOB JANAJIOra, OOHAPYXHUBATh PA3IM4Ne U CXOJCTBO MO3UIINH;

e  BBIPaXKaTh CBOKO TOYKY 3PCHMS B YCTHBIX U IUCbMEHHBIX TEKCTAX;

e  yOJWYHO MPEICTABIATH PE3YIBTATH BRIITOITHEHHOTO (PU3UYECKOTO OIBITA (IKCTIEPIMEHTA, HCCIICIOBAHNS, IIPOEKTA);

e  TIOHMMATh U MCIOJIB30BATh IPEUMYIIECTBA KOMAHTHON M HHANBHUAYAIbHONW PaOOTHI IIPH pEIIeHNH KOHKPETHOH (hrU3ndIecKoil mpobiIeMsr;

®  PUHUMATH LIEJIU COBMECTHOMU JIEATEIbHOCTH, OPraHN30BBIBATH AEHCTBUS 10 €€ TOCTIIKEHHUIO: PACTIPEIENATh POIIH, OOCYKAATh MPOLECCHI U PE3YIbTaThl COBMECTHOM PaboThI,
0000111aTh MHEHUST HECKOJIBKUX JIFOJIEH;



®  BBINOJHATH CBOIO YacTh pabOTHI, JOCTHIasl KAYECTBEHHOTO Pe3y/bTaTa [0 CBOEMY HAIpPaBJICHUIO U KOOPJHHUPYS CBOM JACHCTBUS C IPYTMMHU WICHAMH KOMaH/IbI;
e  OILICHMWBAThH KAYECTBO CBOETO BKJAJa B OOIIUH IPOAYKT MO KPUTEPHSIM, CAMOCTOATENHLHO C(HOPMYTHPOBAHHBIM YUYaCTHUKAMH B3aUMOJEHCTBHSL.
PeryjsiTuBHBIe YHUBepcaIbHbIe YueOHbIe JeiicTBHSA
Camoopranusanms:
®  BBIBIITH NPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalMIX, TPEOYIOINX JUIsl pelleHHs (HPH3MYESCKUX 3HAHHH;
®  OPHEHTHPOBATHCS B PA3MUUHBIX ITOIXO0AAX NPUHATHS PEHICHUH (MHINBHIYaIbHOE, IPUHATHE PEIICHNS B TPYIIE, IPHHATHE PEIICHNUH IPYIINOi);

®  CaMOCTOSITETIHHO COCTABIATH AJITOPUTM PEIICHUS (PU3NIECKO 3a71a4n WM TIIaHA MCCIICIOBAHNSA C YIETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BOSMOXKHOCTEH,
apryMEHTHPOBATh MPE/IIaracMble BapUaHThI PEIICHUH;

e  JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PCIICHUE.
CaMOKOHTPOJIb, IMOIIMOHATbHBIA HHTEJJIEKT:
e  aBaTh a[ICKBATHYIO OIICHKY CHTYAIlNH U MpeJyIaraTh IaH e€ M3MCHEHS,
e  OOBACHATH MPUYUHBI JOCTIDKCHUS (HEIOCTIDKEHIS) PE3YIbTAaTOB NEATCIFHOCTH, JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY;

L BHOCHUTb KOPPECKTUBEI B ACATCIIBHOCTD (B TOM YHUCJIC B XO BBIITOJIHCHUA (1)H31/I‘~IeCKOFO HUCCICAOBAaHUA NI HpOCKTa) Ha OCHOBC HOBBIX O6CTOHTCJ’ILCTB, HU3MCHUBUINXCA chyaunﬁ,
YCTAHOBJICHHBIX OIlII/I6OK, BO3HHUKIIUX prZ[HOCTeﬁ;

®  OIICHWBATh COOTBETCTBUE PE3YNbTATA [IETH U YCIOBUSM;
®  CTaBUTH ce0s HA MECTO JIPYTOTo YeJOBEKa B XOJ/I€ CIopa WM AUCKYCCUU Ha HAydHYIO TeMY, TOHUMATh MOTHUBbI, HAMEPEHHS U JIOTHKY JPYroro;
e  IPH3HABaTh CBOE MPABO HA OMIMOKY MPH PEIICHUU (PH3MUYECKUX 3a]1ad HITH B YTBEP)KICHUSIX HA HAYYHBIC TEMBI M TAKOE )K€ TIPaBO APYTOTO.
NPEJMETHBIE PE3YJIbTATBI
K kon1y 00yueHus B 7 kijiacce mpeIMETHBIE pe3yIbTaThl Ha 6230BOM yPOBHE JTOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYJAIOIINXCS] YMEHUI:

o HCII0Jb30BaTh IMOHATHUS: q)HSquCKI/Ie N XUMHUYCCKUC ABJICHUS, Ha6J'II-O)IeHI/Ie, OKCIICPUMEHT, MOJIC€JIb, TUIIOTE3a, CAMHUIIBI (bH3quCKI/IX BCJIMYMH, aTOM, MOJICKYJIa, arperaTHbBIC
COCTOSTHUS BelecTBa (TBEPIOE, KHUAKOE, ra3000pa3HOE), MEXaHIMUECKOE IBIDKEHUE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSIMOJIUHENHOE), TPASKTOPHS, PABHOACHCTBYIOIIAS CHJIa,
nedopmanust (ynpyras, miacTadeckas), HeBECOMOCTb, COOOIAIOINECS COCY/bI;

e  pa3nuuath sBIeHUA (Anpdy3us, TEII0BOE IBIKEHIE YaCTHII BEIIECTBA, PABHOMEPHOE IBIKECHIE, HEPaBHOMEPHOE IBIDKEHHIE, MHEPIH, B3aUMOICHCTBIE TEJI, PAaBHOBECHE
TBEPIBIX TEJI C 3aKPEIUIEHHON OCBIO BPAIICHHS, TIepe/iada JaBICHUs TBEPABIMHU TEIaMH, )KUAKOCTIMH U Ta3aMH, aTMoc(epHoe TaBlIeHUe, IUTaBaHHE Tell, IPEBPAIICHUS
MEXaHWYIECKOI SHEPTHH) 10 OIMHMCAHUIO NX XapaKTEePHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPHPYIOLINX JaHHOE (GH3NUECKOE SBICHUE;



pacrio3HaBaTb NPOABICHUEC U3YYCHHbBIX (1)I/I3I/I‘JCCKI/IX SIBJICHUH B OKpYXKaroumem MUpe, B TOM YUCJIC (1)I/ISI/I‘I€CKI/I€ SIBJICHUA B MIPUPOAC: NIPUMCPBI ABUKCHUSA C pa3IMYHBIMHA
CKOpPOCTSAMHU B JKMBOM 1 HEXKUBOU npupone, ,Z[Cf/iCTBI/IG CUJIbI TPCHHA B IPUPOAC U TCXHUKE, BIIMAHNUC aTMOC(l)epHOFO JaBJICHHA Ha JKMBOI OpraHusm, MjiaBaHue pLI6, pbI4aru B TEJIC
YCJIOBCKA, IpU 3TOM NEPEBOAUTHL NPAKTUYCCKYIO 3a4a1y B yqe6Hy}0, BBIJACJIATH CYIIECCTBCHHBIC CBO¥CTBa (HpI/ISHaKI/I) (1)I/I3I/I‘ICCKI/IX HBHGHI/Iﬁ;

OIIMCHIBAaTh U3YYECHHbIC CBOMCTBA T M (PU3UUECCKHE SIBICHNS, NCTIONb3YsI (PU3NUECKIE BEINIUHBI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMS], IIyTh, CKOPOCTb, CPEIHSIS
CKOpPOCTB, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC Tella, CHJIa TPEHHUs, JaBieHue (TBEPIOro Tela, )KUAKOCTH, Ta3a), BHITAJKHBAIOIIAS CHIIA, MeXaHHYecKast paboTa, MOIIHOCTb, TUIEYO
CHJIBI, MOMEHT CHJIBI, KO3()(UIMEHT IOJIE3HOTO ASHCTBUSI MEXaHU3MOB, KHHETHYECKasi U IOTEHIMAIbHAst 9HEPTH), IPU OIHMCAaHWHU MTPABUILHO TPAKTOBATh (PM3MYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMUWH, X 0003HAUCHHUS M SIUHUIBI PU3NYECKUX BEUUUH, HAXOAUTH (DOPMYIIBL, CBSI3BIBAIOIINE JAHHYIO (PM3HMUYECKYIO BEIUYMHY C IPYTUMHU BEJTHYHHAMH,
CTPOUTH I'paUKN U3yYECHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEIUUHH;

XapaKTepu30oBaTb CBOMCTBa TCII, (1)PI3I/I‘I€CKPIC SABJICHUS U MPOLCCChI, UCIIOJb3Ys IpaBUjia CJIOKCHUSA CUJT (B,HOJ'H) OfHOM HpﬂMOﬁ), 3aKOH FyKa, 3aKOH Hacxana, 3aKOH Apngez[a,
IMpaBUJIO paBHOBCCUA pblUara (6J'IOKa), «30JIOTOC MPaBUJIO» MEXaHUKH, 3aKOH COXPAaHCHUA MEXaHMYEeCKOM OHCPIruu, IMpu 3TOM JaBaThb CIIOBECHYIO (bOpMyJ'IPIpOBKy 3aKOHa "
3allMCbIBATh €T0 MATEMATUYCCKOC BbIPAKCHUC,

OOBSICHATH (PU3NUECKUE SBICHHMS, TPOLIECCHI M CBOIMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYyalMi MPAKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BhISBISATh IPUYMHHO-CIIECTBEHHBIE
CBSI3H, CTPOMTH O0BsICHEHHE U3 1—2 JIOTHYECKHX IIaroB ¢ ONOPOii Ha 1—2 M3yueHHBIX CBOMCTBA (pU3NYECKUX SABICHUH, (PU3MUECKUX 3aKOHA WIIN 3aKOHOMEPHOCTH;

pemarb pacu€THEIC 3a1a9i B 1—2 NeHCTBHSA, HCIIOB3YS 3aKOHBI M (POPMYIEL, CBA3BIBAONINE (PU3MIECKIC BETMIMHEI: HA OCHOBE aHAJIN3a YCIOBHUS 3a/JadH 3alHUCHIBATh KPaTKOe
YCIIOBHE, MOJICTABIATH (PU3HUYCCKUE BETHUUHBI B (POPMYJIBI M IPOBOAUTH PACUEThI, HAXOAMUTH CIIPABOYHBIC TaHHbIC, HCOOXOMUMBIC JIJIsl PCIICHHS 3a/1a4, OICHUBATh
PCATUCTUYHOCTD MOJYYCHHOHN (PU3MIECKOM BETMYUHEI,

pacno3HaBaTb Hp06J'I€MBI, KOTOPbIC MOKHO PCIINTL IPU MOMOIIN (I)I/IBI/I‘IGCKI/IX MCTOAOB, B OIIMCAHUHN UCCJIICAO0BAHUS BBIACIATL HPOBCPACMOC NPCAIIOJIO0KCHNUC (FI/IHOTGBY),
pa3jn4yaTb U UHTCPIOPECTUPOBATH l'IOJ'Iy‘IeHHLIﬁ pe3ynbTaT, HAXOAUTH OIIMOKH B XOJC OIlbITa, ACJIaTh BBIBOABI 110 €T0 PE3YJIbTaTaM,

MPOBOJUTH OTBITHI 10 HAOMIOACHHUIO (PU3NUECKHX SBICHUH MM (PU3HUECKUX CBOMCTB Tell: OPMYIHPOBAThH MPOBEPsieMbIE TPEAIION0KEHHS, COOMpATh YCTAHOBKY M3
MPEIUIOKEHHOTO 000PYIOBAHUS, 3aIIUCHIBATE X0/ OTBITA M (POPMYIINPOBATH BBIBO/IB;

BBITIOJIHATH MPSIMbIE N3MEPEHNUS PACCTOSIHUS, BPEMEHH, MacChl Tela, 00bEMa, CHIIBI M TEMIIEPATYPHI C NCTIONB30BAaHUEM aHAJIOTOBBIX M IIU(POBBIX NPHOOPOB, 3alMCHIBATh
MOKa3aHMs MPHOOPOB € YUETOM 33JaHHOH aOCOTIOTHOH MOTPENTHOCTH U3MEPEHHH;

MPOBOAMTH MCCIICOBAHNE 3aBUCUMOCTH OJHOW (hDH3UUECKOM BEJTMYHHBI OT APYTOM ¢ UCTIOIB30BAHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PABHOMEPHO IBHXKYIIETOCS TeJia
OT BPEMEHH JBIDKCHHUS TEJIa, CHIIBI TPSHUS CKOJIBXKEHHUS OT Beca Tella, KauecTBa 00pabOTKK MOBEPXHOCTEH TENl M HE3aBHCUMOCTH CHIIBI TPEHHS OT IUIOMIA I COTPUKOCHOBEHUS
TeJI, CHJIBI YIIPYTOCTH OT YUIMHEHHS TIPY>KUHBI, BEITAKABAIOMICH CHIIBI OT 00BhEMa OTPYKEHHOW YaCTH Tela U OT IUIOTHOCTH KHUIKOCTH, e€ He3aBUCUMOCTH OT IUIOTHOCTH Tela,
OT NIIyOWHBI, HAa KOTOPYIO MOTPYKEHO TEJI0, YCIOBHIA TUIABAHUS TEJI, YCIOBUI PAaBHOBECHS phlyara u 0JOKOB), Y4aCTBOBATH B INITAHUPOBAHMH y4eOHOTO MCCICIOBAHUS, COOUPATh
YCTaHOBKY U BBITIOJIHATH H3MEPCHUS, CICIys IPEATI0KEHHOMY TUIaHY, UKCHPOBATh PE3YABTATHI MOMyYCHHOHN 3aBHCUMOCTH (PH3UYCCKUX BETHYMH B BHUJIC MPEIOKCHHBIX TaOIIUI]
U rpaUKoOB, AeTaTh BHIBOJBI IO PE3yAbTATaM UCCIICIOBAHNUS;

MMPOBOJAUTL KOCBEHHBIC U3MEPCHUA (I)I/ISI/I‘IGCKI/IX BCIINYUH (HJ'IOTHOCTI: BC€IICCTBA XXUAKOCTH U TBép,Z[Ol"O TCJa, ChJia TPECHHUA CKOJIbXKXCHUS, JaBJICHNUE BO3AYyXa, BhITAJIKUBAIOIIAsA
Ccuja, ,Z[eﬁCTByIOIIIaSI Ha HOl"py)KéHHOG B XXUAKOCTH TCJIO, KOBq)(i)I/IL[I/IeHT IIOJIC3HOT'O HCﬁCTBHH IPOCTBIX MeXﬂHI/BMOB), ciaenys HpeﬂHOX(CHHOﬁ HUHCTPYKIUU: IPU BBIIIOJIHCHUHN
I/ISMCpCHI/Iﬁ CO6I/IpaTB OKCIICPUMCEHTAJIbHYIO YCTAHOBKY W BBIYUCJIATH 3HAYCHHUC HCKOMOM BCJIMYMHBI;

co0roaTh IpaBuiIa TEXHUKU 0e30acHOCTH Ipu paboTe ¢ 1abopaTtopHBIM 000pyI0BaHUEM;



L YKa3bIBaTh MPUHIMWIIBL HeﬁCTBHﬂ HpI/I60p0B U TCXHUYCCKUX YCTpoﬁCTBI BECbI, TCPMOMETP, AMHAMOMCETD, coo6u1afomneca COCYbI, 6ap0MeTp, pbI4yar, HO,HBPI)!(HI)Iﬁ u
HCHO,HBI/I)KHLIi;I 6J'IOK, HaKJIOHHas IJIOCKOCTbD,

®  XapaKTEepH30BATh MPUHIUIBI JCHCTBHUSA N3YIECHHBIX IPUOOPOB M TEXHMIECKUX YCTPOMCTB € OMOPOIl HAa NX OMHCaHKA (B TOM YHCIIE: MOAIIMITHUKH, YCTPOHCTBO BOAONIPOBO/A,
THIPaBIMYECKUH TPecc, MAHOMETP, BBICOTOMED, TIOPIIHEBOH HACOC, aPEOMETP), UCIIONb3Ys 3HAHUS O CBOMCTBAX (DM3MUECCKHX SIBICHUH U HEOOXOIUMBIE (DPH3MUECKHE 3aKOHBI
3aKOHOMEPHOCTY;

¢  TPUBOIUTH IPUMEPHI (HAXOAUTH MH(OPMAIIUIO O MPUMEPAX) MPAKTHIECKOTO NCTIONb30BaHM (PU3NIECKNX 3HAHNH B TIOBCETHEBHOM JKH3HHU T 0OecIiedeHns 0€30IacCHOCTH PU
o0paleHnu ¢ MpruOOpaMu U TEXHUYECKIMH YCTPOICTBAMHU, COXPaHEHHS 310POBbS M COOMIONEHNS HOPM KOJIOTHYECKOTO ITOBEACHHS B OKpYKAIOLIEH cpere;

e  OCYIIECTBIISITH 0TOOP UCTOYHHKOB MH(opMaluy B VIHTEpHETE B COOTBETCTBHH C 33laHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUH U IyTEM CPaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIACIATH HH(POPMAIIHIO, KOTOPAs SBISIETCS IPOTUBOPEUNBOI HITH MOXKET OBITh HEIOCTOBEPHOM;

®  HCIIOJIB30BATh IIPHY BBIIOJIHEHNH y4eOHBIX 3alaHUH HaydIHO-TIOMYJSIPHYIO JIUTEpaTypy pU3NIEeCcKOro CoAepsKaHus, CIIpaBOuHbIE MaTepHabl, peCypchl ceTu MIHTepHeT, BlIaaeTh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e  CO37aBaTh COOCTBEHHbIE KPAaTKHE MMChbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHHKOB MH(OPMAIMK (QU3UIECKOTO COJCPKaHuUs, B TOM YUCIIe MYyOIUYHO JeTaTh
KpaTKHe COOOIIEHHS O pe3y/bTarax IMPOEKTOB WM YYeOHBIX MCCIeOBAaHNUM, PU 3TOM I'PaMOTHO MCHOJIBb30BaTh N3YUYEHHBIH OHITHITHBIN armapat Kypca (GU3HKH, COPOBOXKIAThH
BBICTYIIJICHUE NIPE3EHTALUEN;

L IPpY BBITIOJTHCHUH ylle6HI>IX IIPOCKTOB 1 I/ICCJ'IC[[OBaHI/Iﬁ pacnpeaciiaThb 00513aHHOCTH B Tpynri€ B COOTBETCTBUM C MOCTABJICHHBIMU 3aJa4aMU, CJICAUTH 3a BBIIIOJJHCHUEM IJIaHA
ﬂeﬁCTBHﬁ, aJCKBATHO OLICHUBATH COOCTBEHHEII BKJIa[d B ACATCIBbHOCTD I'PYIIIbI, BBICTPANBATh KOMMYHUKAaTUBHOC B3aHMOI[eI>iCTBPIe, Y4YUTBIBasA MHCHHUC OKPYKAIOINX.

K kon1y 0oOyueHus B 8 kijiacce mpeMeTHbBIE pe3yabTaThl HA 6230BOM YPOBHE JIOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OOYJAIOIINXCS] YMEHHI:

®  HCIIOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYII, TEINIOBOE ABMKEHHE aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHHS BELIECTBA, KPUCTAIUTMYECKHE U aMop(dHBIe Terna,
HACBILCHHBII U HEHACBIILEHHBIN [1ap, BIaXKHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHSS DHEPIHsl, TEIIOBOM JIBUraTeilb, 3JIEMEHTAPHBIN JIEKTPUUE CKUH 3apsifl, dJIEKTPUIECKOE
10JI€, IPOBOAHUKY U JUDJIEKTPUKHU, TIOCTOSHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE II0JIE;

e  pa3nMyath sIBICHHA (TEIUIOBOE PACHIMPEHHE U CXKATHE, TEILIONepeaavya, TEIUIOBOEC PaBHOBECHE, CMaulBaHIe, KAMIUIIPHEIC SBICHNUS, HCIApEHUE, KOHCHC AN, TUTaBIICHHE,
KpucTau3anus (OTBEpIeBaHUE), KUTICHUE, TeTIonepeaada (TErIONpOBOIHOCTh, KOHBEKITHS, U3JIYUCHHUE), AIEKTPU3AIIUS TN, B3AUMOICHCTBUE 3apsI10B, JEUCTBUS
ANEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBIE MATHUTOB, IEHCTBHUE MATHUTHOTO TIOJISl HA IPOBOJAHMK C TOKOM, SJIEKTPOMAarHUTHASI MHAYKIIKS) TIO0 OTIMCAHUIO MX
XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, JCMOHCTPUPYIOIIHX JaHHOE (PH3UUECKOE SBICHUE,

®  DPacro3HaBaTh MPOSBICHNE H3YyYEHHBIX (PU3MUECKUX SBICHHH B OKPYKalOLIEM MUpPE, B TOM YHCIIe pU3NYECKUE SBJICHHS B IIPUPO/IE: TOBEPXHOCTHOE HATSHKEHHUE U KallWIIISIpHbIC
SBJICHUS B TIPUPOJIE, KPUCTAIUIBI B IpUpoe, n3nyderne CoiHIa, 3aMep3aHue BoI0EMOB, MOPCKHE OpH3bI, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHETa, YIEKTPUICCKHE SIBIICHHS B
arMocdepe, MEKTPUIECTBO KUBBIX OPTaHU3MOB, MAaTHUTHOE TI0JIe 3eMIIH, JIpeti( MOTI0COB, POIb MATHUTHOTO IOJIS JUTS KHU3HH Ha 3emile, TIOIIPHOE CHSIHUE, TP 3TOM
MIEPEBOJNTH MPAKTHUECKYIO 3a/1ady B y4eOHYIO, BBIJCIATh CYIIECTBEHHBIE CBOWCTBA (PHU3HAKHN) (HU3HIECKUX SBICHU;

° OIMMCBIBATH N3YYCHHBIC CBOMCTBA TSI U q)PI?;I/IquKI/Ie ABJICHUS, UCIIOJIB3YS q)mnqecxne BCIINYNHBI (TeMnepaTypa, BHYTPCHHSAA DHEPTUA, KOTUYCCTBO TCIIJIOTHI, YACIIbHAA
TEIIOEMKOCTh BEHICCTBA, YJAC/IbHAad TCIUIOTA IUIABJICHUA, YACIIbHAA TCIIJIOTa napoo6paaoBaHmI, yaciabHasA TCIJI0Ta CrOpaHusd TOIJIWBA, KOS(l)(bI/IHI/IeHT TIOJIE3HOTO HCﬁCTBHS{
TEIJIOBOM MaIlllnuHbI, OTHOCUTEJIbHAA BJIa)XHOCTH BO3/1yXa, 3H€KTpI/I‘IeCKHI>'I 3apsa, cuiia TOKa, SJICKTPUUCCKOC HAIIPSAXKCHUE, COITPOTUBJICHUC ITPOBOJIHUKA, YACIBHOC
COITPOTHUBJIICHUE BCIIECTBA, pa60Ta 1 MOOTHOCTB DJICKTPUYCCKOIO TOKa), IIpU OTTMCAaHUU ITPABUJIBHO TPAKTOBATH (’pnmqecxnﬁ CMBICJI UCTIOJIb3YEM bIX BEJIMYWH, 0003HaYEHUS U



eIMHUIBI (PU3UUECKUX BEIMYUH, HAXOMUTh (POPMYIIBL, CBA3bIBAIONINE JAHHYIO (DU3UYECKYIO BEIUUUHY C APYTHMMH BEIMYMHAME, CTPOUTH IPaiKK U3y4EeHHBIX 3aBHCUMOCTEH
(pU3MYECKHUX BEIHYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PM3MUECCKHE SIBJICHUS 1 MPOIECCHI, HCIIONB3Ysl OCHOBHBIE MONOKEHHUS MOJIEKYIIPHO-KHHETHIECKOH TEOPHU CTPOCHUS BEIIECTBA, IPUHIIMIT
CYIEpIO3UINH MoNeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHU 3apsia, 3akoH OMa Ay yJacTKa 1eny, 3akoH [xoyns—JIeHna, 3akoH COXpaHeHNS SHEPTUH, TIPH ITOM
JlaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIMChIBATh €T0 MaTEMaTHUECKOE BBIPaXKEHUE;

OOBSCHATH (PU3NTECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYalHil IPaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBISTE IPUIMHHOCIICACTBCHHBIE CBA3N,
CTPOHTH OOBSCHEHHE U3 1—2 JIOTHYECKHUX [IaroB ¢ ONOpoif Ha 1—2 M3y4eHHBIX CBONCTBA (U3NICCKUX SBICHHH, PH3MUECKAX 3aKOHOB HIIM 3aKOHOMEPHOCTEIH;

penraTh pacuéTHbIC 3a1a49H B 2—3 EHCTBUSA, HCIIONIB3YS 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE (PU3UIECKUE BEUIMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4Hl 3alMCHIBAaTh KPAaTKOE
YCIIOBHE, BBISBIATH HEJOCTATOK AAHHBIX [UIS PEIICHUS 3a/1a4ul, BBIONPATh 3aKOHBI U (hOpMyIIbl, HEOOXOANMBIE IS €€ PEIICHNUS, IPOBOJUTE PAacIEThl M CPAaBHUBATH ITOIYIEHHOE
3HauCHNE (PU3UIECKOI BEINYMHBI C H3BECTHBIMH IaHHBIMU;

pacno3HaBaTb Hp06J'I€MBI, KOTOPbIC MOKHO PCIINTL IPU MOMOIIN (I)I/IBI/I‘IGCKI/IX MCTOAOB, UCIOJIb3Y: OIMMCAaHUC UCCIICAOBAHU A, BBIACIIATH IIPOBEPACMOC IIPCATIOTIOKCHUC,
OLCHUBATH MPABUJIBHOCTD MOPAJAKa IPOBESACHUS UCCICAOBAHMS, 1CJIaTh BBIBO/bI;

MPOBOJUTH ONBITHI [0 HAOIIOACHUIO (U3NUECKHUX SBJICHUH WM (PU3NUECKUX CBOMCTB Tell (KalWUIPHBIC SBICHHS, 3aBUCUMOCTD JIaBJICHHS] BO3yXa OT ero o0b&Ma, TeMrepaTyphl,
CKOPOCTH IIpOIIecca OCTBIBAHHS M HArPEBaHUS MPH M3ITYyUCHUH OT IBETA U3ITydaronel (MOMIomaronel) MoBEpXHOCTH, CKOPOCTh UCIIAPEHHUS BOJBI OT TEMIIEPATYPhI )KUAKOCTH U
IUIOIA/AH €€ MOBEPXHOCTH, NEKTPHU3ALHA TeN U B3aUMOJEHCTBUE MEKTPUUECKUX 3aPsII0B, B3aMMOIEHCTBHE MOCTOSHHBIX MArHUTOB, BU3yalu3allisd MarHUTHBIX HONEH
MOCTOSTHHBIX MarHUTOB, JEUCTBHS MAarHUTHOTO II0JIsl HA TPOBOIHHK C TOKOM, CBOHCTBA JIEKTPOMAarHuTa, CBOHCTBA AJIEKTPOABUTATENS IOCTOSIHHOTO TOKA): (hopMyarpoBaTh
MpOBEpsieMbIC MTPEATIONOKEHUS, COONPATh YCTAHOBKY M3 IIPEATIOKEHHOTO 000PYIOBaHNU, OMUCHIBATh X0 OIBITa U (JOPMYIHPOBATH BHIBOABL;

BBITIOJIHATD MPSIMbIE N3MEPEHNUS TEMIIEPATyphl, OTHOCUTEILHON BIAXKHOCTH BO3/yXa, CHIIBI TOKA, HANIPSDKEHHUS C MCIIOIBb30BaHHEM aHAJIOTOBBIX MPHOOPOB M IaTYHKOB
(PM3MUECKHX BEINYHH, CPABHUBATH PE3yNIbTaThl N3MEPEHUH € YIETOM 33aHHOI a0COIFOTHOM MTOTPEITHOCTH;

MMPpOBOAUTH UCCICAOBAHNE 3aBUCUMOCTU O,I[HOI7[ q)HBH‘ICCKOﬁ BCJIIMYWHEBI OT ,I[pyl"Oﬁ C UCTIOJIb30BAHUCM IIPSAMBIX H3Mep€HPII>'I (BaBI/ICI/IMOCTL COIMPOTUBJICHUS IPOBOAHUKA OT €ro
JUIAHBI, TUIOMIaIX NOIICPEYHOT0 CEUCHUA U YACJIBbHOI'O COIIPOTHUBIICHUS BCIICCTBA IIPOBOJAHUKA, CHUJIBI TOKA, UAYHICTO Y€PE3 IIPOBOAHUK, OT HAIPAKECHNUA Ha IPOBOJHUKE,
HCCIICAOBAHUEC TOCICAOBATCIIBHOTO U MAPAJIIICIIBHOTO COC,Z[I/IHeHI/Iﬁ HpOBOI[HI/IKOB)Z IJIAaHUPOBATh UCCIICAOBAHUE, CO6I/IpaTL YCTaHOBKY U BBINIOJHATH U3MCPEHUSA, CIICAYA
MNpCIOKCHHOMY IIJIAHY, (1)I/IKCI/Ip0BaTB PE3ynbTaThl nonyquHoﬁ 3aBUCHUMOCTH B BUJC Ta6J'II/II_I n l“pa(bI/IKOB, ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM HUCCIICAOBAHUA;

MNPpOBOAXUTHL KOCBEHHBIC U3MCPCHU A (I)I/ISI/I‘ICCKI/IX BCIINYUH (y,IlGJ'ILHaﬂ TEINIOEMKOCTD BCLICCTBA, COIMPOTHUBJIICHUE TPOBOJHHUKA, pa60Ta 1 MOHIHOCTB 3JICKTPUYCCKOT'O TOKa)Z
IUIaHUPOBATHh U3MEPCHUA, CO6I/IpaTB OKCIICPUMCEHTAJIbHYIO YCTAHOBKY, CIICAYS HpCHHO)KeHHOﬁ HWHCTPYKIHWHU, U BBIYUCIATH 3HAYCHUC BCIIUINHBI;

cOOJTIONIaTh MPaBMIIa TEXHUKHN 0e30TMacHOCTH MPH padoTe ¢ 1abopaTopHBIM 000PyIOBaHHEM;

XapaKTepH30BaTh MIPHUHIUIIEI 1eHCTBHUS N3yYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOHCTB C OMTOPOH Ha MX OMHCAHKS (B TOM YHCIIE: CHCTEMA OTOIUICHUS JOMOB, THIPOMETD,
nmapoBas TypOMHa, aMIIEpPMETp, BOJIBTMETP, CIETUHK AIEKTPUUECKOI SHEPTHH, 3JIEKTPOOCBETUTENIFHBIE TIPHOOPHI, HArpeBaTeIbHBIE AMEKTPOIPH O0PHI (IPUMEPHI), TEKTPUICCKHIE
MPEAOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATEb TOCTOSTHHOTO TOKA), UCTIONB3Ys 3HAHUS O CBOMCTBaX (PM3NYECKUX SIBJICHUH M HEOOXOANMBbIe (hU3NUIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOUCTBA U M3MEPHUTEIBHBIE IPUOOPHI IO CXeMaM U CXEMAaTHIHBIM PUCYHKaM (JKHIKOCTHBIH TEPMOMETP, TEPMOC, ICHXPOMETD,
TUTPOMETP, ABUTaTeIb BHYTPEHHETO CTOPAHUS, JIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBI SJICKTPHUECKUX LETIeH C TOCIeA0BATEIbHBIM 1 ITapajlIeIbHBIM COSIMHEHIEM
3JIEMEHTOB, Pa3indasl yCIOBHbIE 0003HAYEHHS JIEMEHTOB NIEKTPHUUECKHX LIETIEH;



L MPpUBOAUTHL ITPUMEPDL (HaXOI[I/ITI) HH(bOpMaIIHIO o HpI/IMean) MPAKTUYICCKOI0 MCIOJIb30BaHUSA (1)I/I3I/I‘I€CKI/IX 3HAHMI B HOBCCHHCBHOﬁ JKU3HHU I o0ecreueHus: 0€301aCHOCTH npu
06paIII€HI/II/I C npn6opaMn U TCXHUYCCKUMHU YCTpOﬁCTBaMH, COXpaHCHUs 310POBbs U COGHIOﬂCHI/IH HOPM 3KOJIOTUYCCKOI'O MOBEACHHUS B oxpymafomei/i cpeac;

®  OCYIIECTBIIATH MOUCK HHPOpMaANnH (HU3NIECKOTO CoepKaHms B VIHTepHETE, Ha OCHOBE MMEIOIIMXCS 3HAHUH U IMTyTEM CPaBHEHUS JOMOIHUTENbHBIX HCTOYHUKOB BBIACIIATh
uH(OpMaIHI0, KOTOpas ABISAETCS MPOTHBOPEUMBON MITH MOXKET OBITh HEJIOCTOBEPHOM;

®  HCIIOIB30BATh IIPHU BBIIOJHEHNH y4eOHBIX 3alaHUi HAyIHO-TIOMYISIPHYIO JIUTEpaTypy (GU3UIEeCKOro CoAepKaHus, CIIPaBOYHbIE MaTepHalbl, PeCypChl ceTu MIHTepHeT, BIafeTh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAINHU U3 OAHON 3HAKOBOH CHCTEMEI B IPYTYIO;

e  co37aBaTh COOCTBEHHBIC MNCEMEHHBIC U KPAaTKUE YCTHBIE COOOIICHNMs, 00001mast HH(POPMALIUIO 13 HECKOJIBKUX NCTOYHUKOB (PH3MYIECKOTO COAep KaHMsA, B TOM YHCIIE ITyOIMIHO
NPEICTAaBIATh PE3YNIBTaThl IPOCKTHON HIIM HCCIIEA0BATEIILCKON NEeATeNbHOCTH, IPH ATOM I'PaMOTHO MCIOJIb30BaTh N3Y4YCHHBII NOHATHHHBIN anmmapar Kypca GH3HKH,
COIIPOBOKZIATh BEICTYIICHHE NTPE3CHTalUeH;

L4 IIPpA BBITNIOJITHECHHUH y‘I€6HLIX IIPOCKTOB U I/ICCJ'IC,I[OBaHI/Iﬁ (1)H3H‘I€CKI/IX IpoHeCCOB PACIIPCACIIATH 00S13aHHOCTH B rpynrie B COOTBETCTBUHA C TOCTABJICHHBIMU 3aJa4aMU, CICAUTD 3a
BEBITNIOJIHCHUECM I1JIaHa HeﬁCTBHﬁ 1 KOPPCKTUPOBATH €T0, A/ICKBATHO OLICHUBATDH COOCTBEHHBIH BKJIaJ B ACATCIBHOCTD I'PYHIIbI, BBICTPAWBATH KOMMYHHUKAaTUBHOC BBaHMOHeﬁCTBﬂe,
MPOABJIAA TOTOBHOCTDH pa3peliarb KOH(l)J'II/IKTBI.

K xoHIty 00yueHus B 9 Kj1acce npeaMETHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHE OJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIITUXCS YMEHUIL:

®  WCIIOJIB30BATh MOHSATHS: CUCTEMa OTCUETa, MaTepUalibHasl TOUKa, TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHHYECKOTO JBIKEHUs, AedopMarius (yrnpyras, IiacTadeckas), TpeHue,
LEHTPOCTPEMHUTENIFHOE YCKOPEHHE, HEBECOMOCTD U MEPErpy3KH, IIEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO, IIEHTP TAXKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUIECKHE
KoJleOaHMs ¥ BOJIHBL, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, LIIKaJia JJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H 1aJIbHO30PKOCTh, CHEKTPHI UCITYCKaHHSI
¥ MIOIVIOIICHHUS, anb(da, OeTa- ¥ raMMa-U3ITydeHHs, H30TOIIBI, SACpPHAs SHEPTETHKA,;

e  pazinyarh ABIEHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHOE JBM)KEHNE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE IBIKEHUE, CBOOOHOE TIaIeHUe TeJl, PABHOMEPHOE
JIBUYKEHHE M0 OKPYKHOCTH, B3aMMOJIEUCTBHE TEJI, PEAKTUBHOE JIBM)KEHUE, Kojle0aTelbHOe JIBIKEHHE (3aTyXarollne U BEIHYKICHHBIE KOJIeOaHHs ), pe30HAHC, BOJTHOBOE
JBIDKEHHE, OTPAXKCHUE 3BYKA, IPSIMOIMHEIHOE pacpoCcTpaHeHHe, OTPAKEHHE U IIPEJIOMIIEHHE CBETa, MOJHOE BHYTPEHHEE OTPaKCHHUE CBETA, pa3sIoKeHHE OeNoro cBeTa B CHEKTP
U CIIO)KEHHUE CIIEKTPaIbHBIX IIBETOB, IUCIICPCHUS CBETA, €CTECTBCHHAS PaIHOAKTHBHOCTD, BOSHUKHOBCHHE JIMHEHYATOTO CIIEKTPa M3IYUYCHHMS) 110 ONMCAHUIO UX XapaKTePHBIX
CBOWCTB M Ha OCHOBE OITBITOB, JEMOHCTPHPYIOMINX TAaHHOE (PH3NUECKOE SBICHHE;

e  pacro3HaBaTh MPOSBICHUE M3YUYCHHBIX (U3NUCCKUX SIBICHHUI B OKpYXKaroieM Mupe (B TOM 4rcie GU3NISCKHE SBICHUS B IPUPOC: IPUIUBBI U OTIIMBBI, IBHKCHUE IJIAHET
CoNTHEYHOH CHCTEMBI, PEaKTUBHOE JIBIDKCHHE )KUBBIX OPTaHIU3MOB, BOCIIPHATHE 3BYKOB )KHBOTHBIMH, 3eMJICTPSICCHHE, CEHCMUYECKHE BOJHEL, I[yHAMH, 3X0, IIBETA TETl,
ONITUYECKHE SBICHUS B IPUPOAE, ONOTIOTHYECKOe IEHCTBHE BUANMOTO, YIBTPA(QHOIETOBOTO U PEHTT€HOBCKOTO U3IYUYCHHUH, €CTECTBEHHBIN paIHOaKTUBHBIN (OH, KOCMHICCKHUE
JY9H, PAJHOAKTHBHOE H3ITyYCHHUE PUPOTHBIX MUHEPAJIOB, IEHCTBUE PAJIMOAKTUBHBIX H3ITyYCHHI Ha OPraHu3M YeJIOBEKa), TP ITOM MEPEBOAUTE IMPAKTHUCCKYIO 3a/1a4y B
y4eOHYI0, BEICIISITh CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PH3HMYECKUX SBICHUN;

e  OIMCHIBaTh U3YYEHHBIE CBOICTBA TN M (PM3UUYECKHE SIBJICHUS, UCIIONB3Ys (DM3MUECKHUE BEJIMYMHBI (CPEIHss M MTHOBEHHAs! CKOPOCTD TeJja IIPH HEPaBHOMEPHOM JBH)KEHHH,
YCKOpEHHE, IIepeMeIIeHune, IyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHIIA TSDKECTH, YCKOpPEHHE CBOOOHOTO MaieHHsI, BEC Tea, UMITYJIbC Teja, UMITYJIbC CHJIbI,
MexaHH4YecKas paboTa ¥ MOIIHOCTb, HOTEHIMAIbHAs SHEPT U Tella, TOIHIATOrO HaJl TOBEPXHOCTHIO 3€MJIH, MOTCHIMAIbHASI SHEPT Ul CKATOH MPYKUHBI, KWHETHYECKasi SHEPTusl,
THIOJTHAsI MEeXaHU4YeCcKast IHEPTHs, IIEPHUO U YacTOTa KOJIeOaHHH, [UIMHA BOJIHBI, TPOMKOCTbB 3ByKa M BBICOTa TOHA, CKOPOCTH CBETA, IT0KA3aTelb IPEJIOMIICHUS CPEAbl), IpH
OTIMCaHWH NPAaBUIBHO TPAKTOBATh (PM3MUECKUI CMBICI HCIIOIB3YEMBIX BETMIHH, 0003HAUYEHHS U €IUHHUIBI (PU3NIECKUX BEINYNH, HAXOIUTH ()OPMYJIIBI, CBSI3BIBAIOIINE TaHHYIO
(hM3NYECKyI0 BEIMYHUHY C IPYTHMHU BEITMUNHAMH, CTPOUTH IPaUKN U3yICHHBIX 3aBUCUMOCTEN (DH3UUECKHUX BEIHYNH;



XapaKTepu3oBaTb CBOMCTBa TCII, (I)I/I3I/I‘ICCKI/I€ SABJICHUS U MPOLECChI, UCTIOJIBb3Ys 3aKOH COXPAaHCHUS SHCPIHHU, 3aKOH BCCMUPHOI'0 TATOTCHUS, HPUHIUIT CYTICPIO3ULNU CHJI,
MPUHIUII OTHOCUTECIbHOCTU Fam/meﬂ, 3aKOHbI HI)IOTOHa, 3aKOH COXpaHCHU UMITYJIbCA, 3aKOHBI OTPAKCHUA U IPCJIOMJICHUSA CBETA, 3aKOHBI COXPpAaHCHUS 3apAaA0BOTI0 U MaCCOBOT'O
quces npu AACPpHBIX pCaKUAX, P 3TOM JaBaThb CJIOBECHYIO (bOpMyJ'IHpOBKy 3aKOHA U 3alTUCBhIBATH €0 MAaTEMATUYCCKOC BBIPAKCHUC,

OOBSACHATH (PU3NIECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYalnil IPaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH IPUINHHO-CIICICTBEHHbIC CBSI3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTUUECKUX LIaroB C ONMOPOi Ha 2—3 W3y4EHHBIX CBOWCTBA (PM3MYECKUX SBICHUH, (GU3NUESCKIX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

pemars pacu€THEIC 3a1a9H (OTMPAIONINecs HAa CHCTEMY U3 2—3 ypaBHEHHIT), HCITONB3Ys 3aKOHBI U (POPMYITHI, CBA3BIBAIONINE (PU3MYECKUE BETMYMHBI: HA OCHOBE aHAIIN3a yCIOBHUS
3aj1a4M 3alUCHIBaTh KPATKOE YCIIOBHE, BBIABIATH HENOCTAIOIINE MIIM M30BITOYHBIC JaHHBIC, BRIOUpATh 3aKOHBI M ()OPMYJIbI, HEOOXOAUMBIE [UIS PELeHHs, IPOBOAUTH PAacUETHl U
OLICHMBATh PEATMCTUYHOCTD MOJTYYEHHOTO 3HAYECHHST (PH3UUECKON BETMYHMHBL;

pacno3HaBaTh NPOOIEMbI, KOTOPBIE MOXKHO PEIINTH IPU MOMOIIN (U3UIECKUX METOIOB, UCTIONB3YS ONMCAHUE UCCIECIOBAHUS, BBIACIATH IPOBEPSAEMOE PEATIOIOKEHHIE,
OLICHMBATh NMPABUIIBHOCTH MOPSIIKA MIPOBEACHUSI NCCIIEI0BAHNS, AETIaTh BEIBOJBI, MHTEPIPETHPOBATh PE3YIbTAThl HAOMIOICHUH U OIIBITOB;

TIPOBOJIUTE OTIBITHI ITO HAGIIONECHUIO (DU3HUECKUX ABICHUM WM (QU3HUECKUX CBOMCTB TeJ (M3yueHHe BTOPOTO 3akoHa HBI0TOHA, 3aKOHA COXpAHEH ST SHEPTHH, 3aBUCHMOCTE
Tieproia KoebaHu i PYKUHHOTO MasTHUKA OT MACCHI TPY3a M JKECTKOCTH MPYKUHBI U HE3aBUCUMOCTE OT aMIUIMTY/IbI MaJIbIX KOJICOAHM, IIPSIMOITHHEHHOE PacpoCTpaHeHUE
CBeTa, paslioKeHHe OeJIOTO CBETa B CIIEKTP, H3YUCHHE CBOMCTB M300paKeHHUS B IIOCKOM 3epKaJie U CBOMCTB H300paXKeHUs MpeaIMeTa B coOuparorieii JuH3e, HabrroaeHne
CIUTOIITHBIX U JIMHEHYATHIX CIIEKTPOB U3IYUCHHSA): CAMOCTOSTEIBHO COOMPATh YCTAHOBKY W3 M30BITOYHOTO Habopa 060pyA0BaHHs, OMTMUCHIBATE XO OMBITA M €70 PE3YIbTaThI,
(hopMyITUPOBAThH BHIBOJIBL;

NPOBOJUTH MPU HEOOXOIMMOCTH CEPHUIO MPSAMBIX H3MEPEHHUI, ONpenersis cpefHee 3HaYeHHEe H3MepsieMOoil BemmauHbI (POKyCHOE pacCTOSHHE COOMPAIOILE JIMH3BI), 000CHOBBIBATD
BEIOOp crroco0a n3MepeHus (M3MEPUTENFHOTO prbopa);

MNpOBOAUTH UCCICAOBAHNC 3aBUCUMOCTEH (I)I/IBI/I‘K?CKI/IX BCJIMYHH € UCIIOJB30BaHUCM HPAMbBIX I/ISMGpCHI/Iﬁ (3aBI/ICI/IMOCTL IIyTH OT BpEMCHU TP paBHOYCKOPEHHOM JABUKECHHUHN 0e3
HaYaJIbHOU CKOpOCTH, IIEpHUoaa KOJIeOAaHUI MAaTEMaTHYECKOTO MasiTHUKA OT JUIMHBbI HAUTHU, 3aBUCUMOCTH YTJIa OTPAKCHHS CBETA OT YIUIa MAJACHU U YITia IPECIIOMJICHUA OT yIJIa
HaI[eHI/Iﬂ)Z TJIAaHUPOBAThb UCCICAOBAHNUE, CAMOCTOATCIIBHO CO6I/IpaTB YCTAHOBKY, q)HI(CHpOBaTB PE3YIbTAThL HOHy‘IGHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘{CCKI/IX BCJIMYWH B BUC Ta6J'II/I].[ u
Fpaq)I/IKOB, JACJIaTh BBIBOABI 11O pE3YyJIbTaTaM HUCCICAOBAHUSA;

MPOBOJHUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITMUIHH (CPEAHSSI CKOPOCTh M yCKOPEHHE Tela IIPH PaBHOYCKOPEHHOM JBHKEHHUH, YCKOPEHHE CBOOOHOTO MaIeHHs, )KECTKOCTD
NPYXHHBI, KO3(GOHUIUESHT TPEHHSI CKOJILKEHNS, MEXaHNIecKasi paboTa M MOITHOCTh, YaCTOTA M MepHO/l KoJieOaHW MaTeMaTHYEeCKOT0 U IIPY)KHHHOTO MasiTHUKOB, OITHYECKast
CHJIa COOMpAIOIIeH JIMH3bI, PAJANOAKTHBHBIN (OH): MITAHUPOBATh U3MEPEHHS, COOMPATh SKCIEPUMEHTAIFHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHUS, CIIeTys! IPETIOKEHHON
MHCTPYKINH, BBIYUCIIATH 3HAYSHNE BEJINYNHBI M aHAIN3UPOBAThH TIOJTyYEHHBIE PE3YIBTAThI C yYETOM 3a/JaHHON IMOTPEIIHOCTH N3MEPEHNIT;

co0iroaTh paBuiIa TEXHUKU Oe30MacHOCTH Ipu paboTe ¢ 1abopaTtopHbBIM 000pyI0BaHUEM;

pa3ianiarb OCHOBHBIC IPU3HAKHU U3YYCHHBIX (I)I/I3I/ILICCKI/IX MOHCJ’ICﬁI MaTepualibHas TOYKa, a0COJIFOTHO TBépIIOC TECJ0, TOYCYHBIA MCTOUHHK CB€TAa, JIy4, TOHKad JINH3a,
IU1aHeTapHas MOACJIb aTOMa, HYKJIOHHAasA MOJCJIb aTOMHOI'O AApa;

XapaKTepH30BaTh MIPUHIUIIEI ICHCTBHUSA H3yUCHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OTIOPOIl HAa MX OMICAHUS (B TOM YHCIIE: CIIUAOMETP, JATIYUKH MOJIOKEHHS, PACCTOSHHS
U YCKOPEHHS, PaKeTa, 9X0JI0T, OYKH, IEPHUCKOII, (poToammapat, ONTHIECKHE CBETOBOIBI, CIEKTPOCKOI, JO3UMETP, KaMmepa BuibcoHa), HCIOIb3ys 3HAHUS 0 CBOMCTBAX (PM3NIECKIX
SBJICHUI 1 HE0OXoaAnMBIe (PN3NUECKUE 3aKOHOMEPHOCTH;



HCIOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKU U3YUCHHBIX TCXHUYCCKUX yCTpOﬁCTB, N3MEPUTCIIbHBIX HpI/I60pOB 1 TEXHOJIOTMYCCKUX MPOUCCCOB NPpU PCIICHUU yqe6H0-
MPaKTUYCCKUX 3aJiaqy, ONITUYCCKNUEC CXEMbI AJId TOCTPOCHUSA H306pa)K€HPIﬁ B IIJIOCKOM 3€pKaJIie U co61/1pa101ueﬁ JIMH3EC;

MPUBOAUTD IPUMEPHI (HAXOAUTH HHPOPMALIUIO O IIPUMEPAx) NPAaKTHIECKOTO UCTIONb30BaHMS (PU3NUECKUX 3HAHUI B TIOBCEJHEBHOM KU3HMU JUIA 00€ CTIeYeHIs O€301IacCHOCTH MPH
o0paleHny ¢ MpHOOpaMH U TEXHUYECKIMH YCTPOICTBAMHU, COXPaHEHHS 310POBbS M COOIOICHHUSI HOPM 3KOJIOTHUECKOTO TOBENICHUS B OKPYKaIOIIEH cpene;

OCYIIECTBIIATH MOUCK HHPOPMANNHU (GPU3NIECKOTO coepKaHus B MIHTepHETE, CAMOCTOATENHHO (YOPMYIUPYS HOMUCKOBBIH 3aIIPOC, HAXOAUTh IYTH OTIPENEICHUS JOCTOBEPHOCTH
HOJy4eHHON HH(OPMAIMK HAa OCHOBE MMEIOIINXCS 3HAHUH U JOTIOJHUTENBHBIX HCTOYHHUKOB;

HCIIONB30BAaTh IIPH BBIIIOJIHEHNH YUCOHBIX 3alaHUi HaydHO-TIOMYJSIPHYIO JIUTEpaTypy (PU3HUIECKOTO COAepsKaHus, CIIPaBOYHBIE MaTepHAIIbl, PECypChl ceTn MIHTepHET, BIaneTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, TPeoOpa3oBaHusI HHPOPMANH U3 OXHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co31aBaTb COOCTBEHHEIE TUCEMEHHEIE U YCTHBIC COO6H16HI/I$I Ha OCHOBC I/IH(l)OpMaHI/II/I N3 HCCKOJIBKUX UCTOYHUKOB (l)I/I3I/IquKOFO coaepKaHus, Hy6J'II/I‘{HO npeaACTaBJIATh
PEe3yIbTaThbl HpO@KTHOﬁ nim I/ICCJIG,HOBaTeJIbCKoﬁ ACATCIBHOCTH, IPHU 3TOM I'PAMOTHO HMCIIOJIB30BATh H3y‘I€HHBII>'I MTOHSITHHHBIA arnmnapar u3y4acMoro pasacia (1)H31/IKI/I n
COIIPOBOXKAATh BBICTYIIJICHUC HpeSeHTaHHeﬁ C y‘IéTOM 0COOEHHOCTEHM AyIUTOPUN CBECPCTHUKOB.



TEMATHUYECKOE IINTAHMPOBAHUE

7 KIIACC

Ne /11

HanmMenoBaHue pasaenoB U TEM MPOrPaMMBI

KonmaecTBo yacos

Bcero

KonTponsHbIE
paboThI

IIpakTuueckue
paboTsI

DnexTpoHHBIE (IU(POBEIE) 00pa30BaTEIEHBIE
pecypesl

Paspeu 1. @u3uka u eé poJib B IO3HAHUU OKPYKAKOLIEro MUpa

®du3mKa - HayKa 0 Ipupoe Bubnmnotexa LIIOK
dm3nyecKkue BeTUINHBI Bubnuoreka IIOK
EcTecTBEHHOHAY4HBII METO/ TO3HAHUS Bubnmnotexa LIIOK
Hroro no paszneny
Pa3gen 2. IleppoHaya/ibHbIe CBeJleHUS] 0 CTPOEHUM BellleCTBA
CrpoeHue BeliecTBa Bbubnuoreka IIOK
JIBrKeHHe U B3aMMO/ICHCTBUE YaCTHUI] BEIIECTBA bubmuorexa [JOK
ArperaTHble COCTOSIHUS BEILIECTBA bubmmorexa LIOK

Hroro no pazneny

Pa3znen 3. /IBu:keHHEe U B3aUMO/I€iiCTBHE TeJ

Mexanndeckoe IBHKEHHE

Bbubnuoreka [IOK




Ne /11

HammenoBanne pasnenoB U TEM IPOTPAMMEI

KonmmaecTBo yacos

Bcero

KonTpomnbhbie
paboThI

[IpakTrueckue
paboTsI

DnekTpoHHbIe (ITUPPOBEIE) 00pazoBaTeIbLHbIC
pecypcel

Wueprus, Macca, IUIOTHOCTD Bubauoreka IIOK
Cuna. Buas! cun Bubmuoteka [JOK
Hroro no paszneny
Pa3gen 4. laBjieHne TBEPABIX TeJl, KUIKOCTeH U ra3oB
Hasnenue. Ilepenaya napnenust TBEpABIMU TEJIAMU, )KUJKOCTAMHU U Ta3aMHU Bubnuoreka IIOK
JlaBieHue KUIKOCTH bubnuorexa [JOK
AtMocdepHoe TaBlcHHE Bubmorexa LIOK
JleiicTBHE JKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO Bubnmnotexa [IJOK
HUroro mo pa3merny
Pa3nen S. PaGora u MomiHOCTh. DHEpPrus
Pabora 1 MOITHOCTH bubnuoreka IIOK
IIpocTbie MEXaHU3MBI Bubmmotexa LIOK




MexaHunueckasi 3HEPT U

No i/t HaumenoBanue pa3fenoB v TeM MPOrpaMMbl KonnuecTBo yacos
pecypcH
Bcero||Kontposnbabie [IpakTrueckue
paboThI paboTsI
Bubauoreka IIOK

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

8 KJIACC

Ne i/t

HaumeHoBaHue pa3fenoB U TeM IPOTrpaMMBI

KonnuecTBo uacos

Bcero

KonrtponbHsie

pabots1||[IpakTndeckue paboOTHI

DnekTpoHHbIe (UBPOBBIC) 00pPa30BaTEIBHBIC PECYPCHI

Pazpgea 1. TensioBble sIBJIeHUS

CrpoeHue 1 CBOWCTBA BEIIECTBA

Bbubnuoreka IOK https://m.edsoo.ru/7f4181ce

TermoBeIe IponecChbl

bubnuoreka IIOK https://m.edsoo.ru/7f4181ce

Hroro no pazneny

Paznes 2. DinexkTpuyeckre ¥ MATHUTHBIE SIBJICHUS

DneKTpudecKue 3apspl. 3apsHKeHHbIC Tela | UX
B3aMMOJICHCTBHE

Bubnuoreka I1OK https://m.edsoo.ru/7f4181ce

ITocTosiHHBIN NEKTPUUECKUN TOK

bubnuoteka ITOK https://m.edsoo.ru/7f4181ce

MarauTHbIe SBIICHUS

Bbubnuoreka I1OK https://m.edsoo.ru/7f4181ce

DnekTpoHHbIe (ITUPPOBEIE) 00pazoBaTeIbLHbIC



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

Ne n/n HaumeHnoBaHue pa3fenoB U TeM IpOrpaMMBl

KonnuecTBo yacos

OnexTpoHHbIe (LIM(POBBIE) 00pa30BaTEIILHBIE PECYPCHI

Bcero

KontponsHbie paboThI

[IpakTraeckue padoThI

SHCKTPOMaFHI/ITHaH NHAYKOWSA

bubnuoteka I{OK https://m.edsoo.ru/7f4181ce

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

9 KJIACC

Ne r/mt HanmMeHnoBaHuE pa3enoB U TEM IPOrPaMMBbI

KommgectBo wacos

OnexTpoHHBIE (HU(PPOBEIE) 0Opa3oBaTeIHHEIC
pecypesl

Bcero

KoHTponsHBIE
paboThI

IIpaxkTudeckue paboTs!

Paznen 1. Mexannyeckue siBJIeHUS

MexaHndeckoe JBHXXCHHUC U CIIOCOOBI €r0 OIMMCAHMS

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

B3aumogeiicTBue Ten

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

3aK0OHBI COXpaHEHHS

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

Hroro no pazneny

Pasznen 2. MexanndyecKkue KoJJe0aHHUS M BOJHBI

MexaHndeckue KoiaeOanus

Bbubnuoreka I1OK https://m.edsoo.ru/7f41a4a6

MexaHn4yeckre BOJHBL. 3BYK

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



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Ne /11

HammeHnoBanne pasenoB U TEM IPOTPaMMEI

KomnaecTBo yacon

Bcero

KonTpomnbhbie
paboThI

[IpakTdeckue padoThI

OnekTpoHHbIe (ITUPPOBHIE) 00pa3oBaTeIbHbIC
pecypcel

Hroro no pazneny

Paznes 3. DiekTpoMarHuTHOeE 10Je U 3JIEKTPOMATHUTHbBIE BOJTHBI

SHCKTPOMaFHI/ITHOG I1OJIC U BJICKTPOMArHUTHBIC BOJIHBI

bubmuoteka 1{OK https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

Pasnen 4. CBeToBble ABJIEHHS

3aKOHEI PacCpoCTpaHCHUA CBCTA

Bbubnuoreka I1OK https://m.edsoo.ru/7f41a4a6

JIMH3BI ¥ ONITHYECKHE TIPHOOPHI

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

Paznokenue 6eyroro ceera B CIICKTP

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

Hroro no paznery

Paspen 5. KBanToBbIe sIBJEHUS

I/ICHYCKaHI/Ie U IIOITIOIEHHUE CBETAa aTOMOM

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

CrpoeHne aTOMHOTO sipa

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

SAnepHbie peakuun

bubnuoreka L1OK https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

Pa3gen 6. IloBropuTenbHo-0000ma0mui MOLyIb

[ToBTOpeHue u 0600IIeHNE copepKaHus Kypca (HU3uKH 3a 7-9 Kiacc

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

Hroro no pazneny



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

Ne /11

HammeHnoBanne pasenoB U TEM IPOTPaMMEI

KomnaecTBo yacon

Bcero

KonTpomnbhbie
paboThI

[IpakTdeckue padoThI

OnekTpoHHbIe (ITUPPOBHIE) 00pa3oBaTeIbHbIC
pecypcel

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




