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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3MKe Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTABJICHA Ha
OCHOBE TMOJIO)KEHU M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHA Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTenbHON NporpaMmsl, npeactaBieHHbIX B PI'OC OO0, a takxe ¢
yaétoM (emepanbHOi pabodeit mporpaMmbl BociuTanus M KoHIenmn mpernogaBaHus
ydeOHoro npeamera « Du3nKa.

Copnepxanue  mporpaMMmbl 1o (U3MKE  HampaBlieHO Ha  (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYarONIMXCS W OpPraHu3alyi0 U3Y4YCHUS
¢u3uK Ha JEATENPHOCTHON oOcHOBe. B mporpamme mno ¢u3HKe yUHUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpeamera B peanusauuu tpedoanuiit @I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METAaNpeIMETHBIM pe3yjbTaTaM OOyYeHHs, a TaKkKe
MEXIPEAMETHBIE CBA3M E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma 1o (u3MKE yCTaHABIMBAET pacHpeleieHUue ydyeOHOro Marepuaia Io
rogaMm oOydeHus (MO KjaccaM), NpeajaraeT HPUMEPHYIO TOCIIEI0BATEIbHOCTD
U3YyYEHHUs TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COAEPKAHUSA U YUETE
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarouXcs.

[Iporpamma mo ¢uszuke pa3paboTaHa C IEJIbI0 OKa3aHUs METOAUYECKONW MOMOIIU
YUUTENIO B CO3/IaHUU paboueil MporpaMMBbl MO0 Y4EOHOMY MPEIMETY.

®dusuka SBISETCS CHUCTEMOOOPA3YIOIIUMM Il  E€CTECTBEHHO-HAYYHBIX y4E€OHBIX
IPEIMETOB, IMMOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U SIBJICHMI,
U3y4aeMbIX XUMUEH, OWojoruei, acTpoHoMuel u ¢usndeckoil reorpadueii, BHOCUT
BKJIaJ] B E€CTECTBEHHO-HAYYHYIO KapTHHY MHpa, TPEIOCTaBIseT HambOoiee SCHbIC
o0pa3ipl MPUMEHEHHs] HAYYHOTO METOoJa MO3HAHWsS, TO €CTh Crmoco0a TMOTyYCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Omna w3 TaBHBIX 3a7a4  (Qusnueckoro oOpa3oBaHHUS B CTPYKType OOIIEro
oOpa3oBaHus COCTOMT B (OPMUPOBAHMM E€CTECTBEHHO-HAYYHON TPAMOTHOCTH U
MHTEpeca K HayKe y 00yJarouuxcsl.

N3yyenue ¢u3nku Ha 0a30BOM YpOBHE NPEAINOJaraeT OBJAJECHUE CIEIYIOIIMMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOUIMMHI €CTECTBEHHO-HAy4YHYIO TPaMOTHOCTb:

e HAy4YHO OOBSCHSATH SIBJICHMUS,

e OILIGHWBAThH ¥ TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIICAOBAHNS;

e HMHTEPIPETUPOBATH JaHHBIE W WCIOJIH30BAaTh HAy4YHBIC JOKAa3aTENbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[{enn m3ydyeHus: PU3MKM HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUS OMpPENETICHBI B
Konnenuuu npenonaBanus ydeOHoro mnpenmera «®Pusnka» B 00pa30BaTEIbHBIX
OopraHu3aIusiIx Poccuiickon Penepanuu, peanu3yrommx OCHOBHBIE
oOmieoOpazoBarenbHble  MPOTpaMMbl,  yTBEpKIEHHOM  pemenueM  Komteruu



MunucrepcTtBa npocsenieHus: Poccutiickoit @enepanuu (mpotokod ot 3 aexadps 2019
r. Ne TIK-4BH).
Henu uzyvyenus puznku:
e TpUOOpPETEHHE HMHTEpEca M CTPEMJICHUS OOy4YaloMMXCAd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEACTaBICHUM O HAYyYHOM METOJE IMO3HaHUS u (opMHpOBaHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
e (opMHUpOBaHHE HAYYHOIO MHUPOBO33PEHUSI KaK pe3yJibTara HW3Y4YCHHUS OCHOB
CTPOEHHUS MaTepuH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
e (dopmMupoBaHHME TIPEJCTABICHUNA O poiu (UUKU Uil Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;
e pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX cepax Oyaymed npodeccHoHaTbHON
JESITEIbHOCTH, CBSI3aHHOM ¢ (PM3UKOM, OArOTOBKA K JajbHEHIIeMy O0yUEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTikeHne 3THX LeNed MmporpamMMmbl Mo (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
o0Opa3zoBaHus 00ECIIEUNBACTCS PEIICHUEM CIIECTYIONINUX 3aa4:
e TpUOOpPETEHHE 3HAHWW O JMCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHHUYECKHX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
e TMpPUOOpPETEHHWE YMEHHM OINHUCHIBaTh W OOBIACHATH (UUUYECKUE SBICHUA C
UCTIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHMIA
e OCBOGHHE METOJOB PEUICHUS MPOCTEHIINX PAcCUETHBIX 3a7ad C HCIOJIb30BAaHHUEM
buU3HYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;
e pa3BUTHE YMEHUU HAOIIOJATh MPHUPOIHBIC SBJICHHUS W BBINOJHATH OIBITHI,
n1abopaTtopHble pabOThl U HKCIEPUMEHTAIbHBIE HCCIIEJOBAHUS C HCIOJIb30BaHUEM
U3MEPUTENBbHBIX TPUOOPOB;
e OCBOCHHE MPUEMOB pabOTHI ¢ UHPOopMaIel (U3NYECKOTO COJIEPIKAHUS, BKITIOUast
UHOOPMAITUI0O O COBPEMEHHBIX JIOCTHKCHUSX (PU3UKH, aHaM3 M KPUTHUYECKOE
OlICHMBaHUE MH(HOPMAIIHH;
e 3HAKOMCTBO cO cdepaMu NTpoPecCHOHATHEHON NESITEIBHOCTH, CBSI3aHHBIMHU C
GU3MKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHUSIX
(buU3MYECKO HAYKH.

Ha wusydenne ¢Qusuku (0a30BbIi ypOBeHb) Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi oTBoauTCsA 238 "acoB: B 7 kiacce — 68 yacoB (2 4aca B HENENI0), B 8
KJ1acce — 68 yacoB (2 yaca B Hepento), B 9 kiacce — 102 gaca (3 yaca B Hefenio).

[Ipennaraemseiii B mporpamMme 1o (Qu3uke nepedeHb Ja0OpaTOPHBIX PabOT W OMBITOB
HOCUT PEKOMEHJATENbHBIA XapaKTep, YYUTENb JelaeT BBIOOp MPOBEICHUS
7a00paTOpHBIX pabOT W OMBITOB ¢ YYETOM HMHAMBUAYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa JKCIEPUMEHTANBHBIX 3aJaHui, NpeajaracMblx B paMKax
OCHOBHOT'O TOCYJIJaPCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

@usznka — Hayka o npupozae. SABneHus npupoAbl. DPUBHUECKHE ABICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznueckne BeauuuHbl. M3mepenue ¢uznueckux BenudyuH. Dusnyeckue mpuOopsbl.
[TorpemHocTh M3MEpPEHN. MeKTyHapOaHAS CUCTEMA EAUHULL.

Kak  ¢usuka u  jApyrue  €CTECTBEHHbIE  HAayKd  HW3YYalOT  MPUPOAY.
EcTecTBeHHO-Hay4yHBIM METOJ TMO3HAHUA: HAOMIOJCHUE, ITOCTAHOBKA HAYYHOTO
BOIPOCA, BBIABMKEHUE THUIOTE3, DKCIHEPUMEHT IO IMPOBEPKE TUIOTE3, OOBSCHEHHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUH C TOMOIIBIO MOJIETIEH.
Hemoncmpauuu.

1. MexaHuueckue, TeIIOBbIE, JEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. @usnueckue mnpuOOPHl U NpPOLEAYypa HPSIMBIX H3MEPEHUN aHaJOrOBBIM H
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue UEHBI JeJIEHUS MIKaIbl U3MEPUTEILHOTO TpUbdOpa.

2. H3mepeHue pacCTOSAHUMU.

3. H3mepenue 00bEMa )KUIKOCTH U TBEPAOIO TEINA.

4. OrnpeneneHye pa3MepoB MaJIbIX TEl.

5. HW3mepenue Temmeparypbl MPU MOMOIIM XUIAKOCTHOTO TEPMOMETpa M JaT4HMKa
TEMIIepaTyphl.

6. IIpoBeneHue mcciaeaoBaHMs 0 MPOBEPKE TMIIOTE3bI: JATBHOCTh MOJIETA IIAPUKA,
NYIEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA IyCKAa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: arOMbl MU MOJIEKYJBI, X pasMepbl. ONBIThI, JOKa3bIBAIOIINE
JIVCKPETHOE CTPOECHHE BELIECTBA.

JIBrkeHne yacTul BemiecTBa. CBS3b CKOPOCTH IBMKEHUS YacTHL C TEMIEPaTypOM.
bpoyHoBckoe  nBwkenue, auddysuda. BzaumoneicTBue  4acTHI[  BEIIECTBA:
NPUTSHKEHUE U OTTaJIKUBAHHE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE TAa30B, JKUAKOCTEH M TBEPABIX
(KpUCTaJIIMYeCKX) Ted. B3auMOCBA3b MEXIy CBOWCTBAMHM BEIIECTB B PAa3HBIX
arperaTHpIX COCTOSIHUSIX M UX aTOMHO-MOJEKYJISPHBIM cTpoeHueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Hemoncmpayuu.

1. HaOmroneHnue 6poyHOBCKOTO JBHKECHHUS.

2. HabGmrogenue nuddysuu.



3. HaOmronenue sBneHUil, OOBSICHSIOMIMXCS MPUTHKEHUEM WIM OTTaJIKUBAaHUEM
YacTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Onenka muaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (pororpaduii).

2. OnbIThI 110 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CHJI MOJIEKYJIIPHOTO MPUTSKCHUSL.

Pa3nea 3. /IBuskeHue 1 B3aUMOJAEHCTBHE TeJl.

Mexannueckoe aBuWkeHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE IBHKEHUE. CKOPOCTH.
CpenHsast CKOpOCTb IIPU HEPABHOMEPHOM JIBMKEHUU. Pacuér myTm U BpEMEHH
JBH>KCHUSL.

SBnenne uHepuuu. 3aKOH MHEpUMH. B3anmoneicTBUe Tel Kak MPUYMHA U3MEHEHMUS
CKOpPOCTH JBWXEHHS Tesl. Macca Kak Mepa MHEPTHOCTH Tena. [MoTHOCTh BeliecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEIeCTBA.

Cuila Kak XapakTepHCTUKa B3aumonaeicTBus Ten. Cuia ynpyroctd W 3akoH ['yka.
N3Mepenue CHIIbl ¢ TOMOIIBI) JUHAMOMETPA. SIBIICHUE TATOTEHUS U CHJIA TSIKECTH.
Cwia TskecTH Ha Japyrux IoiaHerax. Bec tema. Heecomocte. CrnokeHue cwuil,
HaIlpaBJICHHBIX 10 OJHOW NpsMou. PaBHoxenctByromas cwi. Cuia tpenus. Tpenwue
CKOJIBKEHUSI U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. HaOmronenue MexaHUUYECKOTO ABUKEHHUS Tea.

2. H3mepeHne CKOpOCTH NPSMOJIMHENHOTO IBUKCHHUS.

3. HaGmroneHue siBJeHUS HHEPIIHH.

4. HaOmonenue u3aMEeHEeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEl.

5. CpaBHEHHE Macc 0 B3aUMOJAECHCTBHIO TEI.

6. Cl0KeHME CUJI, HAIIPABJIEHHBIX 110 OAHOMN MPSIMOM.

Jlabopamopusie pabomul u onvimel.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapyKa B KUJIKOCTH, MOJIEIN
IIEKTPUUECKOTO aBTOMOOMIIS M TaK Jaliee).

2. Ompexenenue cpeHeN CKOPOCTH CKOIBKEHHS OpyCKa WM IIapuKa MO HAKIOHHON
IJIOCKOCTH.

3. OmnpeneneHne IIOTHOCTU TBEPIOTO TENA.

4.  OmbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHHS (AedopMaiium) Npy>KUHBI
OT MPUJIOKEHHOU CHJIBI.

5.  OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHHUS CKOJIBKEHUS OT Beca Teja
Y XapakTepa COMPUKACAIOIINUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

JNlaBnenue. CrnocoObl yMEHBIICHUS W yBeJIWYEHUsS JAaBieHus. J[laBmeHue rasa.
3aBUCMMOCTh JIaBJICHHsSI Taza OT 00bEéma, Temrepatypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, >XUIAKOCTIMH M Ta3zamu. 3akoH Ilackansa. IIneBmaTnueckue



MallliHbl. 3aBUCUMOCTb JAaBJIEHUS KUJIKOCTHU OT DyOuHbl. ['mapoctaTudeckuii
napagokc. CoolOuaromuecs: cocyibl. [ napaBindecKkue MEXaHU3MBbl.

ATtMmocdepa 3emin u atMmocdepHoe naBieHue. [[pudnHbI CylecTBOBaHUS BO3AYIIHON
obonouku 3emnu. OmnblT Toppuuennu. W3mepenue arMochepHOro JaBICHUS.
3aBUCUMOCThH aTMOC(HEPHOTO JIaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! asns
WU3MEpPeHUs aTMOC(HEPHOTO JTABJICHHS.

JlelictBue JKMAKOCTM M ra3a Ha IOIPYKEHHOE B HHUX Telo. BblTankusaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.
Jlemoncmpayuu.

1. 3aBHCUMOCTb JABJICHUS ra3a OT TEMIIEPATYyPBl.

2. llepenmaua maBieHUs XKUIKOCTHIO U Ta30M.

3. CooOmmaromumecs cocybl.

4. T'mppaBmrueckuid mpecc.

5. IlposiBneHue nelcTBUst aTMOCPEPHOTO JABICHUS.

6. 3aBUCHMMOCTbH BBITAJKHUBAIOUIEH CUJIBI OT OOBEMA MOrPYKEHHOM 4YacTH Tena M
IJTIOTHOCTH >KUIKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOLICH CUJIbI BECY BHITECHEHHOM KUJIKOCTH.

8. YcioBHE IUIaBaHMs TeN: IUJIaBAHME WJIM MOTPY>KEHUE Tel B 3aBUCUMOCTH OT
COOTHOWIEHHUSI IFIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTHM Beca Tejla B BOJEe OT 0ObEMa MOrpY>KEHHOU B
KUJKOCTh YaCTH TeJa.

2. OmnpenenieHHE BBITAIKUBAIOUIEH CHUIIbI, ACHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHABAIOMIEH CUJIbI, JCHWCTBYIOIIEH Ha TEJIO B
JKUJIKOCTH, OT MACCHI TeJa.

4.  OnBITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH
Ha TEJIO B JKUJIKOCTH, OT 00BbEMa MOrpYyKEHHOW B >KHAKOCTh YacTH Tejda M OT
IJIOTHOCTH >KUIKOCTH.

5. KoncTpynpoBanue apeomerpa WM KOHCTPYUMPOBAHUE JIOAKA U ONPEACICHUE €€
IPY30II0ABEMHOCTH.

Pasznea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecHs
peiuara. IIpuMeneHue npaBuiia paBHOBECHSI pblyara K OJOKY. «30JI0TOE€ MPaBHUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXxaHU3MBbI B OBITY U TEXHUKE.
Mexanndeckas sHeprus. KuHetnueckas u moreHuuanbHas sHeprus. lIpeBpainenue
OIHOTO BHJIAa MEXAHWYECKOW HHEpPruu B JApyroil. 3aKOH COXpPAHEHHsS] SHEPrUU B
MEXaHUKE.



Hemoncmpauyuu.

1. IIpuMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOTbl CHIIBI TPEHUS MNPU PABHOMEPHOM JIBXKEHHMHM Tejla IO
TOPU30HTATBHON TOBEPXHOCTH.

2. MHccnepoBaHue ycia0BUI paBHOBECHS pblyara.

3. HUsmepenne KIIJ] HakIOHHON IIOCKOCTH.

4. H3ydeHune 3aKOHA COXPAHEHUS MEXAHUYECKON SHEPTHUH.

8 KUIACC

Paszaeua 6. TenuioBbie sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO--KUHETUYECKOW TEOPUHM CTPOCHUS BEIIECTBA.
Macca u pasMepbl aTroMOB W MOJIEKYJ. OTBIThL, NOATBEPXKIAIOIIUE OCHOBHBIC
MOJIOKEHUSI MOJIEKYIAPHO-KUHETUYECKON TEOPUHU.

Mopenn  TBEpHOro, JKHAKONO W ra3o00pa3HOr0  COCTOSIHMM  BEIECTBA.
Kpucramnnueckue u amopgubie Tena. OObsICHEHUE CBOWCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUW MOJICKYJISIPHO--KUHETUUYECKOW TEOPHH.
CmaunBaHN€ U KallWUISIPHBIE SIBIICHUS. TE€MIOBOE paCIIMPEHUE U CKATHE.
Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABWKCHHS YACTHII.
BuyTtpennss sneprus. CriocoObl M3MEHEHUs] BHYTPEHHEN AHEpruu: Terionepenaya u
coBepiieHue paboTel. Buapl Teruionepenauu: TEMIONPOBOJHOCTh, KOHBEKIIHS,
V3JIy4YCHHUE.

KonudectBo TemoThl. Y aenpHasi TEMIOEMKOCTh BEIIECTBA. TemiIooOMeH U TEIIOBOE
paBHOBecue. YpaBHeHHE TemioBoro Oananca. [lnmaBneHue u  oTBepaeBaHHE
KPUCTAJUIMYECKUX BEUIECTB. YJenbHas Teryora IuiaBieHus. IlapooOpasoBanue u
koHneHcarus. Mcemapenme. Kumenme. VYnenbHas Teruiora ImapooOpa3oBaHUS.
3aBUCUMOCTH TEMIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO JIaBJICHUS.

BrnaxuocTts Bo31yxa.

OHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHuner padotel TemnoBeix aurarened KIIJ[ teroBoro asuratens. TemsoBbie
JIBUTATEJIN U 3alMATA OKPYKAIOLIEH CpeabI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.
Hemoncmpayuu.

1. HaOmroneHnue 6pOyHOBCKOTO ABUKECHHUS.

2. HabGmronenue nuddysun.

3. HabGmroneHue sSBIICHUI CMAaYMBaHUS U KAMJUIIPHBIX SBICHHM.

4. HaOmronenue TErioBOro pacuimpeHus Tedl.

5. V3MeHeHue paBiieHMs Ta3a MpU HU3MEHEHHMM OObEMa W HarpeBaHUM WIH
OXJIQXKEHUU.

6. IIpaBuia uamMepeHus: TEMIEPATYPHI.



7. Buasl Temonepenayu.

OxJta)kieHue Ipyu COBEPLIEHUH PaOOTBHI.
9. HarpeBanue npu coBepuieHMH paOOThl BHEIIHUMU CUJIaMHU.
10. CpaBHEHHE TEIIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.
11. HabGmoneHue KuneHusl.
12. HaOmroneHne nmocTosIHCTBA TEMIEPATYPBI ITPH IIABJICHUU.
13. Mojenu TenIoBbIX ABUTATEIICH.
Jlabopamopuvie pabomul u onvimul.
1.  OnpIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OmnsITHI IO BBIPAIIMBAHUIO KPUCTAILIOB MIOBAPEHHOW COJIM WJIU caxapa.
3. OnbITel O HAOMIOACHUIO TEIUIOBOIO PACIIMPEHUS T'a30B, KUAKOCTEH U TBEPABIX
TEJ.
4. OmnpeneneHue AaBIE€HUS BO3yXa B OaJUIOHE LITPUILIA.
5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCHMOCTb JaBJICHUS BO3[yXa OT €ro o0bEma M
HarpeBaHMs WIN OXJIaKICHUS.
6. IIpoBepka TUMOTE3bl JUHEWMHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmonenue n3aMeHeHUs] BHyTPEHHEHN SHEPIUM TeJla B pe3ysbTare TeIUlonepe adn
U paOOThI BHEIIIHUX CHII.
8. HccnenoBanue sBIEHUs TEIJIOOOMEHA NPH CMEIIMBAHUM XOJOJHOM M ropsuen
BOJIBI.
9. OmnpeneneHrue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpHU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIMUIMHIPOM.
10. OnpeneneHue yIeapHON TEIIOEMKOCTH BELIECTBA.
11. HMccnenoBanue npouecca UCIIapeHus.
12. OmnpeneneHne OTHOCUTEIBHON BIIAXKHOCTH BO3YXa.
13. OmnpeneneHue yAeabHON TEMJIOTHI MJIABJICHHUS JIbJA.
Pazgen 7. JaekTpudyecKkue 1 MAarHUTHbIE SIBJICHUSI.
OnekTpuzanus Tei. J[Ba poaa aNeKTpUYECKUX 3apsaa0B. B3anmonencTBre 3apsSKEeHHbBIX
ten. 3akoH Kynona (3aBUCHMOCTb CHJIbI B3aUMOJACUCTBHUSL 3apSKEHHBIX TEN OT
BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEKY T€IIaMU).
Onextpudyeckoe mnone. Hampsok€HHocTh  anekTpuueckoro  mois.  [IpuHoun
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).
Hocurenu 35ekTpuyecKknx 3apsA1oB. DJIEMEHTApHbBIA AJIEKTpUYECKUil 3apsaa. CTpoeHue
atoma. [ I[pOBOTHMKH U TUATIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.
ONEeKTpUYECKUd TOK. YCIOBUSL CYIIECTBOBAHUS 3JIEKTPUUYECKOrO TOKA. MCTOUHHMKHM
NOCTOSIHHOTO TOKa. JIEHCTBHSA SJIEKTPUYECKOrO TOKa (TEIUIOBOE, XHMHYECKOE,
MAarHuTHOE). DJIEKTPUUECKUN TOK B )KUIAKOCTAX U razax.



Onextpuyeckas nenb. Cuna Toka. OneKkTpuueckoe HanpspkeHue. ConpoTUBIEHUE
MPOBOJAHUKA. Y ACIBHOE CONMPOTHUBJIEHUE BemlecTBa. 3akoH Oma sl ydacTKa IETH.
[TocnenoBaTenpHOE M NTAPAUIEIBHOE COCTUHEHUE ITPOBOTHUKOB.
PabGoTta 1 MOIIHOCTb 3JIeKTpUuecKoro Toka. 3akoH [[xoymns—JIeHna. Dnekrpuyeckue
LMY U OTPEOUTENHN IEKTPUIECKOM s3Heprun B ObITy. KopoTkoe 3aMbIkaHue.
[TocTostHHBIE MarHUTHI. B3anMonencTBUE MOCTOSHHBIX MAarHuTOB. MarHuTHOE MOJIE.
MarnutHoe mojie 3eMJid M €ro 3HaueHue s ku3HM Ha 3emie. OmeIT Dpcrena.
MarnutHOoe 1oJie 3JIEKTPUYECKOro Toka. [IpuMeHeHne 3JIEeKTPOMarHuTOB B TEXHUKE.
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOJABUTaTEIb IIOCTOSHHOTO
ToKa. Mcrnonp30BaHUE DIIEKTPOJBUTATENIE B TEXHUYECKUMX YCTPOWCTBAX H Ha
TPaHCIIOPTE.
Onbeitel @apanes. fBneHne snexkrpoMarHuTHOM WHAYKOMM. [IpaBuno Jlenna.
Onextporenepatop. CrocoObl MOIYYSHUS dJIEKTPUUECKON IHEPTUU. DIEKTPOCTAHIUU
Ha BO30OHOBIIIEMBIX HICTOYHUKAX YHEPTUU.
Hemoncmpauuu.
DIIeKTpr3anus Ted.
JIBa posia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICUCTBUAE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DNEeKTpOoCTaTHYECKast HHAYKIHUS.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsIOB.
[IpOBOIHUKH U AUBIEKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIA.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JleiCcTBHS IIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKHUM TOK B KUJIKOCTH.
. T'a30BbIi1 pa3psin.
. I3MepeHue Cuiibl TOKa aMIIepMETPOM.
. I3MepeHue 3IeKTPUYECKOTO HAIPSYKEHUS BOJIBTMETPOM.
. Peocrar n MarasuH conpoTHBIEHUN.
. B3aumopericTBrE NOCTOSTHHBIX MATHUTOB.
. MoaenupoBaHrue HEBO3MOXKHOCTH Pa3/ICICHUS TTOJOCOB MAarHUTA.
. MoaennpoBaHre MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
OmneIT Dpcrena.
. MarnuTtHoOe 1osie Toka. DJEeKTPOMArHHuT.
. JlencTBME MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
DNEeKTPOJIBUTATENb MOCTOSHHOTO TOKA.
. MccnenoBanue sIBIEHUS SJIEKTPOMATHUTHOW UHIYKIUU.
OmnbiThl Dapajnes.

W X N Uk W RE

N N NN P P P R R BPB R PR
W N P O W X N O U A WDN R O



24. 3aBUCMMOCTb  HAmNpaBJICHHUs  HMHAYKUHOHHOTO TOKa OT  YCJIOBUM  €ro
BO3HHKHOBEHHUS.

25. DJIEKTPOTreHEPaTOp MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1. OmnbIThl 10 HAOIIOAECHUIO NEKTPU3ALMU TEJ HHAYKIMEH U IPU CONPUKOCHOBEHUH.
2. MHccnenoBaHue I€WCTBHS 3JIEKTPUYECKOTO MOJISI HA POBOJHUKYU U TUAJIEKTPUKH.

3. COopka u mpoBepKa padOTHI IEKTPUUECKOHN TN MTOCTOSTHHOTO TOKA.

4. H3mepeHue U peryaupoBaHUe CUIIbI TOKA.

5. M3mepeHue U peryjaupOoBaHHUE HAIIPSIKEHUS.

6. MccnepoBaHue 3aBHCUMOCTH CHJIBI TOKa, MAYLIETO 4Yepe3 pe3ucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

7. ONbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb 3JEKTPUYECKOTO COMPOTHUBICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

8. IIpoBepka mpaBuia CIOXKEHUS HAINPSHKEHUM IIPU MOCIEAOBATEIIBHOM COECINHEHUU
JIBYX PE3HCTOPOB.

9. [IpoBepka mpaBuia JijIsl CUIIBI TOKA IPH MMAPATUIETbHOM COEIMHEHUH PE3UCTOPOB.
10. Onpenenenue pabOThI ATEKTPUUECKOTO TOKA, HIIYIIETO YePE3 PESUCTOP.

11. OnpeneneHne MOIIHOCTHU JIEKTPUYECKOTO TOKA, BBIIEISIEMON HAa PE3UCTOPE.

12. WccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEpe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Omnpenenenne KII/] narpeBarens.

14. HMccnenoBaHre MAarHUTHOTO B3aUMOJIECHCTBHS TIOCTOSIHHBIX MarHUTOB.

15. V3yyeHue MarHUTHOTO TMOJISI MOCTOSIHHBIX MAarHUTOB NMPU UX OOBEAMHEHUU HU
pa3ziereHu .

16. HMccnenoBanue AeMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnpITBl, AEMOHCTPUPYIOIIHE 3aBHCHUMOCTb CHJIbI B3aMMOJEHCTBHUSI KATYIIKH C
TOKOM M MarHMTa OT CHJIBI TOKAa U HAIPaBJICHUs TOKA B KaTYIIKE.

18. M3ydyeHue nelcTBUS MarHUTHOTO I1OJISl HA IIPOBOJAHUK C TOKOM.

19. KoHcTpyrnpoBaHue U U3ydeHHE padOThI JIEKTPOABUTATEIS.

20. Uzmepenue KIIJ[ anekTpoaBUraTebHONM yCTaHOBKHU.

21. OnbITHI O UCCIIEAOBAHUIO SIBJICHUS 3JEKTPOMArHUTHON MHIYKIMU: UCCIIEOBAHUE
VU3MEHEHUH 3HAaYEHUS U HAIPABJICHHUS] HHIYKIIMOHHOTO TOKa.

9 KIIACC

Pa3znen 8. Mexannueckue siBJIeHHS.

MexaHn4eckoe JIBHOKCHHE. MarepuanbHas TOYKaA. Cucrema OTCUY€Ta.
OTHOCUTETBHOCTh MEXaHWYECKOTO JIBMKCHHUSA. PaBHOMEpHOE MPSMOJIMHEHHOE
nBuxkeHne. HepaBHOMEpHOE NpsAMOJIMHENHOE ABWKEHUE. CpeaHsisi U MTHOBEHHas
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKECHUMU.



VYckopenue. PaBHOyckopeHHOE MpsiMONMHEHHOE aBmkeHue. CB0oOOIHOE TaacHHE.
OmnbiTel ["anunes.

PaBHOMEpHOE NBMXKEHHE 1O OKpYKHOCTH. [leproa u wactora oOpamenus. JInneitnas
U yTJII0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepBbiii 3axkoH Herorona. Bropoit 3akon Hserotona. Tperuii 3akoH HeroToHa.
[IpyHIMT CyNIepIIO3ULUN CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHusl: Chiia TPEHUSI CKOJIbKEHUSI, CUJIa TPEHUS
MOKOS1, IPYTHE BUABI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOIO TITOTEHUS. Y CKOpeHHE CBOOOAHOTO MaicHUS.
Jemxenue mnanetr Bokpyr Connua. IlepBas kocmuueckasi ckopoctb. HeBecomocTs u
MIEPETPY3KHU.

PaBHoOBecue maTepuaibHOM TOYKU. AOCOMIOTHO TBEPAOE Teso. PaBHOBecue TBEPAOTO
TeJIa C 3aKPEIUIEHHON OChIO BpallleHusi. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec tena. M3menenne umnynbca. UMOynbe cuiibl. 3aKOH COXPAHEHUS! UMITYJIbCA.
PeakTuBHOEC OBHKEHUE.

Mexannueckas padbota 1 MOITHOCTh. PaboTa cuin TskecTu, ynpyroctu, TpeHus. CBsi3b
sHepruu U padothl. [loTeHIMaIbHAS SHEPrusl Teja, MOJHATOTO Haj MOBEPXHOCTHIO
3emud. [loTeHunanbHas sHeprus cxkarou npyxunsl. Kunernueckas sneprus. Teopema
0 KMHETHUYECKON SHEPTHUH. 3aKOH COXPAHEHUS] MEXaHUYECKOU SHEPTHUU.
Hemoncmpauuu.

1. HaOmroneHune MexaHUYECKOro ABMYKEHHUSI T€JIa OTHOCUTENILHO Pa3HBIX TEJI OTCUETA.
2. CpaBHEHHE NIyTEN U TPACKTOPHUI ABUKEHHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTEIIBHO
pa3HBIX TEJ OTCYETA.

3. H3mepeHue CKOPOCTH U YCKOPEHHUS MPSAMOJIIMHENHOTO JBUXKEHUS.

4. HccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOT'O ABUKCHUA.

5. HaOnrogeHue qBUKEHUS Teja MO OKPYKHOCTH.

6. HaOmromeHme MexXaHWYECKUX SBJICHUN, TPOUCXOISAIIMX B CHUCTEME OTCUYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KCHUHM OTHOCHTEJIBHO KaOWHeTa
(bu3HKH.

7. 3aBUCUMOCTbH YCKOPEHHS TeJIa OT MACCHI T€Ja U JEHUCTBYIOIIEH HA HETO CHUJIBI.

8. HaOmronenue paBeHCTBA CUJT TTPU B3aUMOJCHCTBUM TEI.

9. H3MeHeHue Beca Tena Ipu yCKOPEHHOM JBUXKEHUH.

10. Ilepenaua nmnynbca npu B3aUMOJIECUCTBUM TEI.

11. IIpeoOpa3zoBanus SHEPTUH NPU B3aUMOICUCTBUH TEll.

12. CoxpaHEHHE UMITYJIbCA ITPU HEYNIPYTOM B3aMMOICHCTBUU.

13. CoxpaHeHHE UMITYJIbCa TIPU a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.

14. HabGmroenre peakTUBHOTO JIBYKCHHUSI.

15. CoxpaHeHHE MEXaHWYECKON IHEPTUU TIPU CBOOOTHOM TaJICHUH.



16. CoxpaHEeHHE MEXAaHWUYECKOW OHHEPruM TMpU JBWKEHUU Tejla IMOJ JIEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncTpynpoBaHue TpakTa sl pa3roHa U JaJdbHEUIIEr0 PABHOMEPHOTO JIBHXKEHUS
IapUKA WK TEIEHKKH.

2. Ompenenenne cpeaHel CKOPOCTU CKOJBXKEHHUS OpycKa WM JBUKCHHS IIapUKa IO
HAKJIOHHOU ITOCKOCTH.

3. OmnpenenieHre yCKOPEHHUA Tela MPU PABHOYCKOPEHHOM JBUKEHHUM I10 HAKIOHHOM
IJIOCKOCTH.

4. HccnepoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JABUKECHUH
0e3 HaYaJIbHOM CKOPOCTH.

5. IlpoBepka rumoTe3bl: €ciii MPU PABHOYCKOPEHHOM JIBJKEHHHM O€3 HadalbHOMN
CKOPOCTH IYTH OTHOCATCA KakK psAJ HEUYETHBIX YHCEI, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHHS CKOJIBXEHHUS OT CHUJIbI HOPMAJIBbHOIO
JTABJICHUS.

7. Omnpeaenenne Ko3(pPueHTa TpeHUs CKOJIbKEHUS.

8. Ornpenenenue )KECTKOCTH MIPYKUHBI.

9. Ompenenenre pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JABUKEHUHM Tela I10
TOPU30HTAJIBLHOM MOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YIPYTOCTH MPU MOABEME Ipy3a C HCIOJIb30BAaHUEM
HEIOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

11. M3ydenue 3aKoHa COXPAHEHUS YIHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebarenbHoe aBmxenue. OCHOBHbIE XapaKTEPUCTUKH KOJIEOAHUM: MTEPUOI, YACTOTA,
aMIIMTyaa. MaTteMaTndecKui U NpYKUHHBIA MasTHUKH. [IpeBpamienue sHeprum npu
K0JIe0aTeIbHOM JBUKCHUU.

3aryxatomue KosieOaHusa. BbeHyKIeHHble KoJjiebanusi. Pe3zonanc. Mexanudeckue
BOJIHBI. CBOMCTBA ME€XaHMYECKUX BOJIH. [Ipo/IonbHBIE M TIONIEpEeUHbIE BOJIHBI. [[nnHa
BOJIHBI U CKOPOCThb €€ pacmpocTpaHeHUsl. MeXaHMyecKhe BOJHBI B TBEPAOM Tele,
CEHCMHMYECKNE BOJIHBI.

3ByK. [']poMKOCTh 3ByKa 1 BeicOTa ToHA. OTpakeHue 3Byka. UH(]pa3Byk u ynbTpa3ByK.
Hemoncmpayuu.

HaGmronenue koiaebaHuit Tea noa 1eMCTBUEM CHUIIBI TSXKECTU U CUIIBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Hab6nronenune BRIHYKICHHBIX KOJICOAHHIM U pEe30HAHCA.

PacnpoctpaneHnue npo0yibHbIX U MONEPEYHBIX BOJH (HA MOAEIH).

Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHUI PE30OHAHC.
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Jlabopamopuvie pabomul u onvimaol.

1. OmnpeneneHue 9acTOTHI U MTEPUOIA KOJICOAHUI MAaTEMAaTHIECKOTO MasTHUKA.

2. OmnpenenieHre 4acTOThI U IEpUO/Ia KOJIeOaHU MPYKMHHOTO MasSTHUKA.

3. MHccnepoBanue 3aBUCUMOCTH Mepuojia KoiaeOaHuil MOBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. HWccnepoBaHue 3aBUCMMOCTH TepuoAa KOJICOAHW MPYKUHHOTO MAasTHUKA OT
Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTHU IEpHOJIa KOJIeOaHUI rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpy3a.

6. ONbITHl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh NEpPHOJA KOJeOaHUN MPYKUHHOTO
MasiTHUKA OT MacCChl IPy3a U KECTKOCTH MPYKUHBI.

7. HW3mepeHue yckopeHusi CBOOOIHOTO NaJACHHUS.

Pazgea 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
DIEKTPOMArHUTHOE MOJIE. DIEKTPOMArHUTHBIE BOJHBI. CBOKMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [llkana »JIeKTpOMarHUTHBIX BOJH. MCMOJb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH
JJI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoaa ceera. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C MTOMOIIbIO MOOMIILHOTO TeledoHa.
Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBasg moznenb cBera. Mctounuku cBeta. [IpssMOIMHEHHOE paclpOCTpaHEHUE CBETA.
3atmenust ConHua u JIynsl. Otpaxenne cBera. [lnockoe 3epkano. 3aKOH OTpaKEHHS
CBETA.

[Ipenomnenue cBeta. 3akOH MpesoMieHusa cBeTa. [lonHOe BHYTpEHHEE OTpaKeHHE
cBera. Mcnosib30BaHKE NOJHOIO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.
JIunza. Xox nyuedd B nuH3e. Onruueckas cuctema Qortoarnmapara, MUKPOCKONa U
Teneckona. ['ma3 kak ontuueckas cuctema. bin3opykocTs U JaIbHO30PKOCTb.
Paznoxenue Oenoro ceera B crnektp. OnbiTel HptoToHa. ClioskeHHE CHEKTpPaIbHBIX
uBETOB. /lucnepcus cera.

Hemoncmpayuu.

[IpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

I A o



7. Xon Jy4del B pacCEUBAIOLIECH JIMH3E.
[Tomyuenune n300paxeHuil ¢ HOMOUIBIO JIUH3.
9. Ilpunnun geictBus poroanmnapara, MUKPOCKOIIA U TEJIECKOTA.
10. Mogenn riaza.
11. Pasnoskenue 0enoro cBeTa B CIEKTP.
12. IlomyueHue Oenoro cBeTa Npu CIOKEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopuvie pabomul u onvimol.
1. MHccnenoBanue 3aBUCUMOCTH yTIJIa OTPaXKEHUs CBETOBOTO JIy4da OT yrjia MaJICHHUs.
2. M3yuyenue xapakTepUCTUK U300paKeHUs MpeIMETa B IIIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCUMOCTH yTJIa MPEJIOMIIEHHS] CBETOBOTO JIy4a OT YIJIa NaJACHUs
Ha TPaHULIE «BO3TyX—CTEKIIOM.
4. TlomydyeHue n300pakeHU ¢ MOMOIIBIO COOUPAIOIIEH JTUH3HI.
5. Omnpenenenue GOKYyCHOTO pacCTOSIHUSI U ONTUYECKOM CUITbI COOMPAIOLIEH JIMH3BI.
6. OMBITHI 10 Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
7. ONbITHI 10 BOCHPUATHIO LIBETA MPEIMETOB MPU UX HAOIIOJIEHUU YEpe3 LIBETOBHIE
(UIBTPBHIL.
Paznen 12. KBanTOBbBIE SIBJICHUS.
OmnsiTel Pe3epdopna u mianerapHas Mmozensb aroMa. Mogens atoma bopa. Ucnyckanue
Y norjoueHue ceera aromoM. KBaHThI. JInHEHYaThIe CIIEKTPHI.
PanuoaktuBHOCTh. Albda-, 6eTa- U ramma-uzinydeHus. CTpOeHHE aTOMHOTO sjpa.
Hyxnonnass monens aroMmHoro siapa. WM3orombl. PannoakTuBHBIE MpEBpallieHHS.
[Iepuon nmostypacnana aTOMHBIX SIIEP.
AnepHble peakuny. 3aKOHBI COXPAHEHMS 3apsSJ0BOTO U MacCOBOIO YHUCEN. JHEPIHUs
CBSI3M aTOMHBIX sjep. CBsA3b MacChl M 3HEpruu. Peakunu cuHTE3a U JEJNEHHS sIEp.
Ncrounuku sneprun ConHIa U 3BE3.
Snepnas sHepreTuka. /[elcTBUs paIuOaKTUBHBIX U3JyY€HUHN Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.
1. CrnexTpsl U3ITy4EHHUs U MTOTJIOLICHUS.
2. CnexTpsl pa3au4HbIX ra30B.
3. ConekTtp Boaopoa.
4. HabGnronenue TpekoB B kamepe BuiibcoHa.
5. PaboTta cuérumka HOHU3UPYIONINX U3ITYUCHUH.
6. Peructpanus uziydeHus NpUpoOAHbIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopuvie pabomel u onvimel.
1. HaGmioneHue CIUIOMIHBIX U TMHEHYAThIX CIIEKTPOB U3TYyUYEHUS.
2. MHccnenoBaHue TPEKOB: U3MEPEHHE SHEPIMM YACTULBI 110 TOPMO3HOMY IyTH (I10
dboTorpadusim).
3. 3mepenue paanoakTUBHOTO (OHA.
I[HoBTOpHUTEIBLHO-00001IAKOIMH MOAYIb.



[ToBTOpHUTENHEHO--0000IAIONINIT  MOIYNIb MpEAHA3HAYEH [JIsl CUCTEeMaTH3aluu |
0000IIeHHS TPEIMETHOTO COJIEP>KAaHUS U OTBITA ACITEILHOCTU, MPUOOPETEHHOTO MIPH
U3y4eHUU BCEro Kypca Gu3MKM, a Takke Uig TOATOTOBKM K OCHOBHOMY
rOCy/lapCTBEHHOMY 3K3aMeHy N0 (usuke ans oOydaroluxcs, BBIOPABIIUX ATOT
y4€OHBIN IIpeIMET.

[Ipy wW3ydeHUMM JAHHOTO MOIYJIS PEANU3YITCS W CUCTEMATU3UPYIOTCS BUIBI
JEeATEIbHOCTH, HAa OCHOBE KOTOpBIX OOECIEUMBAETCA IOCTHKEHHUE NPEIMETHBIX WU
METalpeIMETHBIX  IUIAHUPYEMBIX  PE3yJbTaTOB  OOYyYEHHs, dopmupyercs
€CTECTBEHHOHAy4YHass TI'PAMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB HCCIEIOBaHUSA
SBJICHUN TPUPOABl U TEXHUKU, OBJAJCHUE YMEHUSIMHU OOBACHATh (U3NUYECKUE
ABJICHUS, IPUMEHSS [TOJyYCHHBIEC 3HAHMS, PEIIATh 33/1a4d, B TOM YHCJIE KAYECTBEHHBIE
Y DKCIIEPUMEHTAIIbHBIC.

[IpyHIMIMAIBHO NEATEIBHOCTHBIM XapaKTEp NAaHHOIO pasleila peau3yercs 3a CUET
TOT0, YTO OOYYaIOIIMECs BBIMOIHSIOT 33/1aHUs, B KOTOPBIX UM IIpEAIaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAaHUU pacro3HaBaThb M HAy4YHO OOBACHATH (hU3MUECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJE U TOBCETHEBHOM KU3HH;

UCITI0JIb30BaTh HAy4YHbIE METOJIbl MCCIIENOBaHUs (DPU3UUYECKUX SIBJICHUH, B TOM YHUCIIE
JUISL IIPOBEPKHU TMIIOTE3 U MOJIyYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAay4HbIE OCHOBBI HauOoyiee BaXXHBIX JIOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HaIlpUMEp, NPAKTHYECKOTO HCIIONb30BAHUSA PA3JIUYHBIX HCTOYHUKOB
DHEPIMM HA OCHOBE 3aKOHA IIPEBPAILCHHS W COXPAHCHHS BCEX HM3BECTHBIX BHJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TIPOI'PAMMBI 11O
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢usuku Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUs HAMpaBIECHO Ha
JOCTUKEHUE JMYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX
pPE3yIBTaTOB.

B pesynbrate u3yueHus (UMK HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Yy
oOy4aronierocst 0yayT copMUpPOBaHBI CIEAYIOMINE TUYHOCTHBIE PE3yJIbTaThl B YaCTHU:
e 1) NaTPHOTHYECKOT0 BOCTIMTAHMS:

e — MpPOSIBJICHHUE HMHTEpPECA K UCTOPHUH M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
bu3nUecKoil HayKH;

e — IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNUCKUX YUEHBIX--(HU3UKOB;

e 2) Irpa’kIaHCKOI0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e — TFOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJECHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TMPOOJEM, CBA3AHHBIX C TNPAKTUYECKUM MPUMEHEHHEM JOCTUXKEHUN
busuKy;

e — OCO3HaHUE BaXHOCTU MOPAIbHO--3THUYECKUX MPUHIUIIOB B JEATEIBHOCTH
YYEHOT0;

e 3)3CTeTHYECKOr0 BOCIIUTAHMSI:

e — BOCIPHUATHE OSCTETUYECKUX KadyecTB (U3MUECKOM HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 O3HAHMS:

e — OCO3HAHME LUEHHOCTH (PU3UYECKON HAYKU KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABISIOUIEH KYJIbTYPHI;

e — pa3BUTHE HAYYHOM JIOOO3HATEIBLHOCTH, HMHTEpEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5) popmupoBaHusi KyJbTYPbI 310POBbSl U IMOLMOHAJIBHOIO 0J1Ar0NMOJYYUA:

e — OCO3HAaHHME LIEHHOCTH Oe3omacHOoro oOpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTH TIPaBMJI 0€30MAaCHOTO MOBEJICHUS HAa TPAHCIIOPTE,
Ha JI0pOrax, C AJICKTPUIECKUM U TEIUIOBBIM 000PYI0OBAHHUEM B IOMAIITHUX yCIIOBUSX;

e — chopMUpOBaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OIIUOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

e 6) TPYI0OBOr0 BOCIIMTAHUSA:

e — AaKTHMBHOE Yy4YacTHE B PEIICHUM TMPAKTUYECKUX 3adad (B pamMKax CEMbH,
oOpa3zoBaTeIbLHON OpraHu3aly, TOpojaa, Kpas) TEXHOJOTHYECKOWM M COIUaIbHOU
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

e — MHTEpEC K MPAKTUYECKOMY U3yUEHHUIO MPodeccuid, CBSI3aHHBIX C (PU3UKOM;

e 7)I3KO0JOrH4eCKOro BOCIIMTAHUSA:



e — OpPHEHTAIMS Ha IPUMEHEHHUE (HU3NUECKUX 3HAHUM JIJIs pelieHus 3a7a4 B 00J1acTH
OKpY)Karoliel cpeabl, IJIAHUPOBAHMUS TOCTYNKOB UM OIEHKM HMX BO3MOXKHBIX
MOCIICICTBUM [ OKPY’KAIOIIEH CPEeIbl;

e — OCO3HaHHE TIJIOOATBPHOTO XapaKTepa SKOJOTHYECKHX Mpo0ieM M MyTed ux
pelieHus;

e §8) amanTanMu K HU3MEHSIOUIMMCH YCJIOBMSIM COUMAJIBLHOM W NPHPOAHON
cpeabl:

e — MOTPEOHOCTH BO B3aUMOJICHCTBUM MPHU BHITIOJTHEHUN UCCIEIOBAHUN U MTPOCKTOB
(bu3nYECKON HAPABIECHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSIM JIPYTHUX;

e — TIOBBIINICHHWE YyPOBHSA CBOECM KOMIIETEHTHOCTH 4Yepe3 IMPaKTHYCCKYIO
JIESITEIbHOCTD;

e — MOTPEOHOCTH B (POPMHUPOBAHMHM HOBBIX 3HAHWU, B TOM 4YHCiEe (HOPMYIHPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

e — OCO3HaHME ACHUIIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

e — IUIAHUPOBAHHUE CBOETO PAa3BUTHS B IPHOOPETCHUN HOBBIX (PM3MYECKUX 3HAHUM;

e — CTPEMJICHUE aHAJIU3UPOBATh U BBIABIIATH B3aUMOCBSI3M MPUPOJILI, OOIIECTBA U

HPKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;
e — OIICHKA CBOMX [JCUCTBUM C YYETOM BIHSHUA Ha OKPYKAIOUIYI Cpeny,
BO3MOYKHBIX IJI00QTBHBIX TTOCIECTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynpTaTe ocBoeHus mporpamMMbl 1Mo (U3MKE Ha YpOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOywaromerocs OyayT cOOPMUpPOBAHBI  MeTalpeaMeTHBbIE
pe3yJabTaThl, BKIIOUYAIONIAE TO3HABAaTEIbHBIC YHHBEPCAJIbHBIE YYeOHBIC IEHCTBUSA,
KOMMYHUKATHBHBIE  YHUBEpCaJbHbIE  y4eOHbIE  JCUCTBUS,  PETYJSTUBHBIC
YHUBEpCaIbHbIC YU€OHbIC ICUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue AeMcTBUA:

e BBISBJISITH U XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBJICHUI);

e YCTAaHABIMBATH CYIICCTBEHHBIM TMpU3HAK KJIACCH(UKAIIMHM, OCHOBAHUS JIJISt
00001IeHNS U CPAaBHEHUSI,

e BBIIBISATH 3aKOHOMEPHOCTHM W TNPOTUBOPEUHS B paccMaTpuBaeMbiX (akTax,
JIAHHBIX ¥ HAOIIOJIEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

e  BBIABIIATH MPUYNHHO--CJICACTBEHHBIC CBSI3H MPU N3YUCHUN (DU3UUCCKUX ABJICHUN U
MPOIIECCOB, JelaTh BBIBOJABI C WCIIOJB30BAHUEM JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUeHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS35X (PU3MUECKUX BEJINYNH;



e CAMOCTOSITENILHO BBIOMpATh CMOCOO perieHus ydeOHoW (GU3NYECKON 3amadu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUs, BBHIOOpP HanOoyiee MOAXOJAIIETO C
y4€TOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejabcKue 1eMCTBUSA.

e  HCIIOJIb30BATh BOIPOCHI KaK MUCCIIEOBATEIbCKUI HHCTPYMEHT [TO3HAHMUS;

e TPOBOJUTH IO CaMOCTOSITENIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOKHBIH
buznyeCcKuit HIKCIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE (DU3UUECKOTO SIBICHHUS;

e OIICHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIIUIO, MOTYYEHHYIO B
XO0/I€ UCCIIeIOBAHUS UITU IKCIIEPUMEHTA;

e  CaMOCTOSITENIbHO (OPMYJIUpPOBATH OOOOIIEHUST W BBIBOJABI 1O pe3yjbTaTam
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

e TPOTHO3MPOBATH BO3MOXKHOE JaibHEHIIee pa3BUTHE (PU3MUECKHX MPOIECCOB, a
TaK)K€ BBIJIBUTATh MIPEIINOIOKEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBHSIX U KOHTEKCTaX.
Pabora c nndopmanueii:

e TPUMEHATH Pa3IMYHBIE METOMbI, MHCTPYMEHTHI M 3alPOCHI MPU MOUCKE U O0TOOpE
MH(OpMAIUU WIH JAHHBIX ¢ YYETOM IPEIIOKEHHON yueOHOM Pu3nyecKon 3a1auu;

e aHANM3HUPOBATh, CHUCTEMATHU3UPOBATh W  HWHTEPIPETUPOBATH  HH(OPMAIHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e  CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIBHYIO POpMY MpeACTaBICHUS HHPOPMALIUUA U
WUTIOCTPUPOBATh PEIIAEMBbIe 3a/1a4d HECIOKHBIMH CXEMaMH, JuarpamMmam#, WHON
rpauKoil 1 ©X KOMOMHAIIUSIMHU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

e B XOJ¢ OOCYXJIeHUs y4eOHOTrO MaTepualia, pe3yJbTaTOB JIa0OpaTOPHBIX padoOT U
MIPOEKTOB 3aJ1aBaTh BOIMPOCHI M0 CYIIECTBY 00CYK/IaeMOM TEMbI U BHICKA3bIBATh UJICH,
HaIleJICHHbIC Ha PEIlICHUE 33/1a4U U MOJIepKaHne OJ1aroxenaTeIbHOCTH OOIICHNUS;

e COIOCTABIIATH CBOU CYXKIEHHUS C CYXACHUAMH JPYTUX YYaCTHHKOB JHAJIOTa,
OoOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UIIUI;

e  BBIPAXAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

e TMyOJWYHO TPEACTABISATh PE3yAbTaThl BBIMOJTHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

e TIOHMMATh M WCIOJB30BATh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYaJTbHON
paboThI MPU PEIICHUH KOHKPETHOU (PU3NYECKO pOOIeMBbI;

e TPUHUMATH IIEJIM COBMECTHOM JESITEIIBHOCTH, OPTaHU30BBIBATH JEHCTBUSA 1O €€
JOCTHKEHHIO: PACTIPEICTISATh PO, 00CYKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

e  BBITIOJIHATH CBOIO YacCTh pabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMHU KOMAH]IbI;

e OIICHMBAaTh KAadeCTBO CBOETO BKJIaja B OOMMKA MPOMYKT IO KPUTEPHSIM,
CaMOCTOSITENTLHO CHPOPMYITHPOBAHHBIM YUaCTHUKAMU B3aHMMOJICHCTBHSL.



PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:

e BBIIBIATH IPOOJIEMBbl B KU3HEHHBIX W YUYEOHBIX CHUTYyaIUsAX, TPEOYIOUIUX IS
perieHus GU3NIECKUX 3HAHWM;

e OPHUEHTHUPOBATHCS B PA3IMUHBIX MOJX0JIaX MPUHATUS PEIICHUN (MHIUBUIYaTbHOE,
MIPUHATHE PEILICHUS B TPYIIIE, IPUHITHE PEIICHUHN TPYIIION);

e  CaMOCTOSITEJIBHO COCTABJISATh AJITOPUTM pelieHus (GU3NYECKON 3aJauu WM TUIaHa
HCCIICIOBaHUSI C YYETOM HMEIOIIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh MpeJiaraéMble BapUaHThI PEIICHHUIA;

e JICNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

e JIaBaTh aJICKBATHYIO OLICHKY CUTYAIIMU U MPEJIaraTh IjaH €€ U3BMEHCHUS;

e OOBSCHSATH MPUUUHBI JOCTHKEHUS (HEHOCTHKECHHS) PE3yJbTaTOB JEATECIBHOCTH,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTHBHI B JCATEIBHOCTh (B TOM 4YHCJIE B XOJI BBINOJHEHUS
(U3UYECKOTO HCCIEOBAHUS WM ITIPOCKTa) HAa OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIIHMXCS CUTYyaIlui, yCTAaHOBJICHHBIX OITMOOK, BOSHUKIINX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

e CTaBUTh CceOS HA MECTO APYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHHUS U JIOTUKY JIPYyTOro;

e IpU3HABAaTh CBOE MPABO Ha OIIMOKY IPH pelieHuH (PU3MYECKUX 3a7ad Wi B
YTBEPKJICHUSIX Ha HAYYHBIE TEMbI U TaKOE K€ MPaBo APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHity oOyuenust B 7 Kjacce mpeIMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIINUXCST YMEHUI:

e UCIIOJIb30BaTh TMOHATHA: (U3MUECKHE U XUMHUYECKUE SBJICHUs, HaOIIOJICHUE,
HKCIIEPUMEHT, MOJIeIb, TUIIOTE3a, SAUHUIBI (PU3NYECKUX BEIMYMUH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHUS BellecTBa (TBEPAOE, KUIKOE, ra3000pa3zHOE), MEXaHUUYECKOE
IBIKEeHWE  (paBHOMEPHOE, HEpaBHOMEPHOE, TMPSMOJMHEHHOE),  TpPacKTOpHsI,
paBHOJACHCTByIOIIas cuia, nedopmanus (ympyras, IUTacTHYECKasi), HEBECOMOCTb,
COOOIIAIOTNECS COCY/IbI;

e pazmmuarh sBiICHUS (nuddy3us, TEMIOBOE JBIKCHUE 4YacTHI[ BEIIECTBa,
paBHOMEpHOE JBMKECHUE, HEPABHOMEPHOE JBWKEHUE, HHEPIIUS, B3aUMOJICHCTBHE TEI,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIKO BpAlICHUS, IEpefayva IaBJICHUS
TBEPIABIMH TEJIaMH, JKHJIKOCTSIMH WM Ta3amH, atMoc(epHoe IaBlieHHe, TIaBaHUE Tel,
MPEBPAIICHUS] MEXaHUYECKON PHEPTUH) MO ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OIIBITOB, JICMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOe SBICHHE,



e pacro3HaBaTh MPOSIBICHHE H3YUYEHHBIX (PU3NYECKUX SBICHUN B OKpPYXKaroIIeMm
MHUpE, B TOM 4Hcle (U3NYECKUE SBICHHUS B MPUPOJIC: TMPUMEPHI JBIKEHUS C
pPa3IUYHBIMH CKOPOCTSIMU B >KMBOW M HEXHBOH NMPUPOJE, NEUCTBUE CHIIBI TPEHUS B
OpUpOAE W TEXHUKE, BIUSHUE AaTMOC(EpHOro MaBJICHHS Ha >KMBOM OpraHU3M,
IJIaBaHUE pbIO, pblYard B TeJ€ 4YEJIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO
3aJady B y4eOHYIO, BBIICNATH CYIIECTBEHHBbIE CBOWCTBA (MPU3HAKH) (HU3MUECKUX
SIBIICHUI;

e ONHUCHIBATh HU3YYCHHBIC CBOMCTBA Te€l W (PU3UYECKHUE SBJICHUS, HCIONb3YS
dbusnyeckue BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTb,
CpEeIHssi CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSIKECTHU, BEC TENIA, CUJIa TPEHHUS, JABIICHHUE
(TBEpmOTO TeENma, >KMIKOCTH, Ta3a), BBITAJIKWBAIOIIAS CHJIA, MEXaHWUYecKas padora,
MOIIIHOCTh, IUIEYO CHJIBI, MOMEHT CWJbl, KO3(()UIMEHT TMOJE3HOr0 MAeHCTBUS
MEXaHU3MOB, KMHETHYECKasi W MOTEHIMaIbHAsl YHEPTus), MPU OMUCAHUHU MPABUILHO
TPAKTOBAaTh (PU3NYECKUI CMBICT HCHOJIB3YEMbIX BEJIMYMH, HMX OOO3HAYCHUS U
eAVHUIBI (PU3UYECKUX BEJIIMYUH, HAXOAWTh (POPMYIIbI, CBS3BIBAIOIINE JAaHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TpauKyd H3YHYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

e XapaKTepu30BaTh CBOICTBa Tel, (U3NYECKUE SIBICHUS U IPOLIECCHI, MUCIOIb3Ys
mpaBuia CIOXKEHUs cuil (BIIOJIb OJTHOM MpsiMoil), 3akoH ['yka, 3axoH [lackais, 3akoH
Apxumena, MpaBUJIO paBHOBECHsS pblyara (0JI0Ka), «30JI0TOE€ TMPABHIIO» MEXAaHUKH,
3aKOH COXpPAaHEHUs MEXAHWUYECKOW »HHEpruu, Mpuh 3TOM JaBaThb CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA U 3allUChIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;

e OOBACHATH (U3MYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBAa TeN, B TOM YHUCJIE U B
KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBIABIATH MPUUUHHO-
-CJICICTBEHHBIE CBSI3M, CTPOUTHh OOBACHEHUE M3 |—2 JIOrMYECKUX IIAroB ¢ OMOPOW Ha
1-2 wu3ydeHHBIX CBOMCTBAa (U3MYECKUX SBJICHUN, (PUIMYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

e pemarbh pacuéTHblC 3a7a4u B 1—2 JEUCTBUS, WCIONB3YS 3aKOHBI U (OPMYIIbI,
CBsA3bIBAlOLIME (DU3MYECKUME BEIMYMHBL: HA OCHOBE aHajiu3a YCJIOBHUS 3a/layu
3aMMChIBATh KPATKOE YCJIOBHUE, MOACTABIATH (PU3MYECKHUE BEIMYHMHBI B (DOPMYIIBI U
MPOBOJUTH PACUETHI, HAXOJUTh CIPABOYHBIC JTaHHBIE, HEOOXOAUMBIE ISl pEUICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETUUHMHBI;

e pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOKHO PEUIMTHh MPH MOMOIIN (U3HYECKUX
METO/IOB, B OIKWCAHUM HCCIEIOBAHUS BBIACIATh MPOBEPSEMOE MPEANOI0KEHNE
(rumoTe3y), pa3iuyaTh WM HHTEPIPETHPOBATH MOJTYUYEHHBIM pe3ysjbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTbITA, Ie]aTh BEIBOJBI 110 €T0 pe3yIbTaTaM;

e TPOBOJUTH ONBITHl MO HAOTIOAEHUIO (U3UYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Tel: (OPMYJIMPOBATH MPOBEPSEMBbIE MPEANOIOKEHHSI, COOMPATh YCTAaHOBKY



U3 TPEAJIOKEHHOr0 O0OpYyNOBaHUS, 3alUChIBaTh XOJ ONbITa U (HOPMYIHPOBATH
BBIBO/IbI;

e  BBINOJHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MACChI TeNa, 00bEMa, CHIIBI
U TeMIEepaTypbl C UCIOJIH30BAHUEM aHAJIOTOBBIX U U(POBBIX NPUOOPOB, 3aMKUCHIBATH
MOKa3aHus IpUOOPOB € YUETOM 3aJIaHHON aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

e TIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOUW (PU3UIECKON BETUIMHBI OT APYTOMH
C HUCIHOJIb30BAaHUEM IMPSAMBIX H3MEPEHU (3aBUCHMOCTH IyTH PaBHOMEPHO
JBIOKYILErOCsl Te€Jla OT BPEMEHH JABWKECHHS TE€Ja, CHIIBI TPEHUS CKOJIbKEHHSI OT Beca
Tena, KayecTBa OOpabOTKH TMOBEPXHOCTEW TEd M HE3aBUCHUMOCTU CHJIbI TPEHUS OT
IUIOIIAIM  CONMPUKOCHOBEHUSI TEJN, CHUJIBI YIPYrOCTH OT YJIMHEHUS MPY>KUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMa MOTrPYKEHHOW YacTH Teaa M OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TJyOMHBI, Ha KOTOPYIO
HOTPYKEHO TeJIO, YCIOBUM IJIaBaHUS TeJl, YCIOBUW paBHOBECUs pplyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU YYEOHOTO HCCIENOBaHUS, cOOUMpaTh YCTAHOBKY U
BBIIIOJIHATh M3MEPEHHUs], CIEeAys NpPEIJOKEHHOMY IUIaHy, (PUKCUPOBATh PE3YJbTATh
MOJIy4YeHHOW 3aBUCHUMOCTH (PU3WYECKUX BEJIMYUH B BUJAE NPEIJIOKEHHBIX TaOIUL U
rpauKOB, AE€IATh BHIBOJBI 110 PE3YyJIbTaTaM UCCIEAOBAHUS;

e TPOBOJUTH KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIUYUH (TIOTHOCTH BELIECTBA
XKUIKOCTH W TBEPAOro Teja, CHJIA TPEHMSI CKOJIBKEHUS, JaBJICHHE BO3/1yXa,
BBITAJIKMBAIOIIASl CWJIA, JEHCTBYIOIIAs HAa TMOTPYXKEHHOE B KUIKOCTh TENO,
KO(PGUIIMEHT TOJIE3HOTO JCUCTBUSI MPOCTHIX MEXAHU3MOB), CIEIys MPEII0KEHHOU
UHCTPYKUMU: TIPU  BBIIOJHEHUH M3MEPEHUH CcoOMpaTh SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBIYHMCIISITh 3HAUEHUE UCKOMOW BEJIMYUHBIL;

e coONONaTh TpaBWIa TEXHUKH OE30MACHOCTU TMpU padore C TabopaTOPHBIM
000opy10BaHUEM;

e YKa3blBaTh MPUHUUIIBI JIEUCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOLINECS COCY/ Ibl, OApOMETp, phluar, MOJBUKHBIA U
HEMOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

e XapaKTepHU30BaTh NPHUHLMIBI JCHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM HA WX ONUCaHUsA (B TOM YHCIIE: MOJUIMIHUKH, YCTPOMCTBO
BOJONPOBO/IA, THAPABINYECKUA IMpPecc, MAaHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoC,
apeoMeTp), UCIOIb3ysl 3HAHUS O CBOMCTBAaxX (PM3MUYECKUX SIBJICHUM M HEOOXOAMMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

e TPUBOAUTH MpUMEPHl (HAXOAUTh HUHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUM B MOBCEIHEBHOM >KM3HU MJis1 oOecreyeHus
0e30macHOCTH TMpU OOpallleHuH ¢ MpUOOpaMU M TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHHUS 3J0pOBbS M COOJIIOJICHUST HOPM DKOJIOTUYECKOTO TIOBEACHHS B
OKpYXKarUIEn Cpere;



e OCYIIECTBISATH OTOOp MCTOYHMKOB MH(pOpmaiuu B MIHTEpHETE B COOTBETCTBUH C
3aJJaHHBIM TOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUM U MYTEM CPABHECHUS
Pa3TUYHBIX UCTOYHUKOB BBIIEISATH HHPOPMAIIUIO, KOTOPAs SBIISACTCS MPOTUBOPEUNBON
WJIM MOKET OBITh HEJJOCTOBEPHOM;

e HCIIOJIb30BaTh TMIPU BBIMOJHEHUU YUYEOHBIX 3aJaHUM HAYYHO--TIOMYJISPHYIO
JUTEPATYpy (HU3UIECKOTO CONEpIKaHMs, CIPABOYHBIC MAaTE€pUajbl, PECYPChI CETH
NutepHer, Binagerb MNpuéMamMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUsd
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

e CO37aBaTh COOCTBEHHbIC KpaTKHWE MUCHbMEHHBIE U YCTHBIE COOOIEHHS HAa OCHOBE
2—-3 WCTOYHHUKOB HMH(OpMaNUK (PU3MUECKOrO COJEpKaHUs, B TOM YHCIE MyOIMYHO
JieNaTh KpaTKue COOOIICHHS O pe3yibTaTaX MPOEKTOB MU YYEOHBIX HCCIIEAOBAHUH,
IIpU 3TOM TPAMOTHO HUCIIOJIb30BaTh U3YUYEHHBIN MOHATUMHBIA anmnapaTr Kypca (U3UKH,
COIIPOBOX/IATh BBICTYIICHUE IIPE3EHTALIUEN;

e TPU BBHINOJHEHWHM YYEOHBIX TMPOEKTOB U  HCCIEIOBAaHUN  paclpeneisTh
00SI3aHHOCTH B TPYIINI€ B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aJadyaMu, CJICAUTh 3a
BBITIOJTHEHWEM TIUIaHAa JICHCTBUM, aJIeKBaTHO OIIGHUBAaTh COOCTBEHHBIM BKJIA B
JESITEIbHOCTh TPYMIbI, BBICTPAMBATH KOMMYHUKATUBHOE B3aMMOJCHCTBUE, YUUTHIBAS
MHEHUE OKPYKAIOIINX.

K xonIry o0yueHus B 8 Kjiacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHHUIA:

e  HCIIOJB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBMKEHHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAILUTUYECKUE U aMOp(HBIEC Tea,
HACBILICHHBIA U HEHACHILECHHBIN T1ap, BJIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS
DHEPrus, TEIJIOBOM JABUTATEIb, JIEMEHTAPHBIN JJICKTPUUECKUM 3apsl, DIEKTPUUYECKOE
MOJIe, MPOBOJAHUKU WU JUBJIEKTPUKH, MOCTOSHHBIA JJICKTPUYECKUM TOK, MArHUTHOE
TOJIE;

e pa3nMyYaTh SIBJICHUS (TEIJIOBOE PACHIUPEHHUE U CXKATHUE, TEIUIONepenaya, TErIoBOe
paBHOBECHE, CMAuYMBAaHUE, KANWUISPHbIE SBJICHUSA, WCHAPEHHUE, KOHJICHCAlWs,
IJIaBJ€HUe,  KpucTaud3anuss  (OTBEpAEBaHUE),  KHUIIEHHME,  Terulonepenaya
(TEemIoMpPOBOHOCTh, KOHBEKIIUS, HM3IYyUYCHHE), JICKTPU3AIUs TeJ, B3aUMOJICUCTBUE
3aps0B, JCHUCTBUSA JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aMMOICHCTBUE
MAarHuTOB, JEUCTBUE MAarHUTHOTO IOJII HA MPOBOJHUK C TOKOM, JIEKTPOMATHUTHAs
WHIYKIHS) 1O ONUCAHUI0 UX XapaKTepPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

e pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MYECKUX SBJICHUN B OKpYKaloIeM
MUpE, B TOM 4ucie (Pu3nyYecKue SBICHUS B MPHUPOJC: MOBEPXHOCTHOE HATSHKCHHUE U
KaNWUISIPHBIE SIBICHUSI B TPUPOJE, KpPUCTAUIbl B mpuponae, uznydenue CouHila,
3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI, 00pa3oBaHWE POCHI, TyMaHa, WHES, CHETa,
ANIEKTpUYECKUE SIBJICHUA B aTMocdepe, OISKTPUUYECTBO IKUBBIX OPraHU3MOB,



MarHuTHOE MoJyie 3eMJjH, Aperd MoIt0CcOoB, POJIb MAarHUTHOTO TOJISA JJIS JKU3HH Ha
3emuie, MOJSIPHOE CUSHUE, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

e ONHUCHIBATh HU3YYCHHBIE CBOMCTBA Te€l W (PU3UYECKHUE SBJICHUS, HCIONb3Ys
bu3nueckue BEIWYUHBI (TeMmIeparypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO TEILIOTHI,
yAeNIbHAs TEIIOEMKOCTh BEIIECTBA, YAEIbHAs TEIIOTA IUIABJICHUS, YAECIbHAs TEII0Ta
napooOpa3oBaHus, yJaelbHas TEIUIOTa CrOPaHHUs TOIUIMBA, KO3(PQUUMEHT IMOJE3HOTO
JIEWCTBUSL TETUIOBOM MAIMHBI, OTHOCUTEIbHAA BIIAXKHOCTHh BO3/lyXa, AJIEKTPUUYECKUI
3apsii, CHWJIa TOKA, DJJIEKTPUYECKOE HAIPSKEHHUE, COMPOTUBICHUE IPOBOJHUKA,
yZIeJIbHOE CONPOTUBIICHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJEKTPUUECKOT0 TOKA), MpU
OMKCAaHUU TPABUIBHO TPAKTOBATh (U3MYECKUN CMBICT HCIOJIb3YEMbIX BEJIHYUH,
0003HaY€HUsI U €IMHULBI (PU3UYECKUX BEIMYUH, HAXOIUTh (POPMYIIbI, CBA3BIBAIOLINE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

e XapaKTEpHU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SIBICHUS U TPOLECCHI, HUCIONb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO--KUHETUYECKOM TEOPUHM CTPOCHHsS BEILIECTBA,
OPUHIUI CYNEPHO3UUUU MoJeld (Ha KAaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs
3apsna, 3akoH Oma U1 ydacTka 1enu, 3akoH [[xoyns—JIeHnma, 3aKOH COXpaHEHus
SHEPruM, MpPHU ITOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3aIlUCBIBATh €0
MaTeMaTUYECKOE BBIPAKEHHUE;

e OOBACHATH (PU3NYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalun MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
IPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHHE W3 1—2 JIOrMYeCKHUX ILaroB ¢
OTopoii Ha 1—2 W3yUYEHHBIX CBOWCTBA (PU3UYECKUX SBIICHUN, GU3NIECKUX 3aKOHOB UITU
3aKOHOMEPHOCTEN;

e pemarb pacy€THble 3aJayd B 2—3 NEUCTBUS, UCHOJIB3Ysl 3aKOHBI U (POPMYIIBI,
CBsI3bIBaOIME (DU3MYECKHE BEIMYMHBL: Ha OCHOBE aHaluW3a YCJIOBUSA 3a/ladyd
3alUChIBaTh KPATKOE YCIOBHUE, BBISIBISATh HEJOCTATOK JAHHBIX JJIS PEIIEHUs 3a]ayH,
BBIOMPATH 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE ISl €€ pelIeHuUs], TPOBOJUTH PACUEThI U
CpPaBHUBATH MOJIYYEHHOE 3HAUCHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;

e pacrmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHINTh MpPU MOMOIIUA (PUINYECKUX
METOJOB,  HCIIOJb3ysd  ONMCAaHUE  HCCIECNOBAHMUSA,  BBIACIHATH  IPOBEPAEMOE
IIPEANIOJIOKEHNE, OLEHHUBATh IIPABWIIBHOCTH IIOPSJAKA NPOBENECHUSA HCCIEIOBAHUS,
JI€JaTh BBIBOJIBI;

e TPOBOJUTH ONBITHl MO HAOTIOAEHUIO (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Tel (KamuJUIIpHbIE SBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3/AyXa OT €ro 00béMa,
TEMIIEPATYPbI, CKOPOCTH IPOLIECCA OCTHIBAHUS U HATPEBAHUSA IIPU U3JIyYEHUHU OT L[BETA
U3JTydamole (MOIJIOMIAoNIe) IMOBEPXHOCTH, CKOPOCTh HCIAPEHUs BOJBI  OT
TEMIEPATYPbl JKUAKOCTH M IUIOWAAM €€ TMOBEPXHOCTH, OJJIEKTpU3AUUs TeI W



B3aMMOJICUCTBUE JJICKTPUUECKUX 3apsIOB, B3aUMOJCHCTBUE MOCTOSHHBIX MAarHUTOB,
BU3YyaJIN3aIlisl MAarHUTHBIX TTOJICH MMOCTOSTHHBIX MarHUTOB, ICUCTBUSI MAarHUTHOTO TIOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHMWTa, CBOMCTBA 3JEKTPOJBUTATEIS
MOCTOSIHHOTO TOKa): (OpMYJIUPOBaTh MPOBEpPSEMbIEC MPEANOJIOKEHUSA, COOUpPATh
YCTAaHOBKY W3 MPEUIOKEHHOTO O00OpYy/IOBaHMs, OMNHUCHIBATHL XOJI OIbITA U
(GbOopMyIHpPOBATh BHIBOIBI,

e BBHINIOJIHATH MPSMBIC H3MEPCHHUS TEMIEPATypbl, OTHOCHUTEIHHOW BIIAKHOCTH
BO3/lyXa, CHUJIbI TOKa, HAMNPSDKEHHUS] C HMCIOJIb30BAaHMEM aHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3MYECKHX BEIUYMH, CPaBHUBATH PE3YJNbTAThl M3MEPEHUU C Y4ETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

e TPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYMHBI OT JAPYTOM
C WCIOJB30BAaHUEM MPSMBIX W3MEPEHHUH (3aBUCHMOCTH COMPOTHUBIICHUS MPOBOJIHHUKA
OT €ro JUIMHBI, IUIOMAAM TOMEPEYHOTO CEUEHUS M YJEIBHOTO COMPOTUBICHUS
BEI[ECTBAa MPOBOJHUKA, CHJIBI TOKA, WIYIIETO 4Yepe3 MPOBOJHUK, OT HAMPSHKEHUS Ha
MPOBOJHUKE, HCCIIEIOBAHUE IIOCIEIOBATEIFHOTO W TApajuIeIbHOTO COEIUHEHUN
MPOBOJHMUKOB): TUTAHUPOBATH HCCIEIOBaHUE, COOMPATh YCTAaHOBKY M BBITIOJIHSTH
U3MEpEHHS, CIeqys MPEANoKEHHOMY IUIaHy, (UKCHPOBATh PE3YJIbTAThl MOTYYCHHON
3aBUCUMOCTH B BHUJE TabmuIl W TpaduKoB, JelaTh BBIBOABI IO pe3yJbTaTaM
UCCJIeIOBAHNUS,

e TIPOBOJIUTH KOCBEHHBIC  W3MEpPEHUS  (PU3MYECKUX  BeIWMYMH  (yIeibHas
TEIUIOEMKOCTh  BEIIIECTBA, COMPOTHUBICHUE MPOBOAHHMKA, paboTa © MOITHOCTH
AJNEKTPUUECKOTO TOKAa): TUIAHUPOBATh H3MEPEHUs, COOUpPATh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEysl MPEII0KEHHON MHCTPYKIIMH, U BBIYUCIISITH 3HAYCHUE BEJTMYUHBI;

e coONONaTh TpaBWIa TEXHUKH OE30MACHOCTU TMpU padore C TabopaTOPHBIM
000opy10BaHUEM;

e XapaKTEpHU30BaTh NPHUHIMIMBI JCHCTBUS H3YYCHHBIX MPHUOOPOB M TEXHUUYCCKUX
YCTPOMCTB C OMOpPOM HAa WX OMUCAHUSA (B TOM YHCIE: CHCTeMa OTOIUICHUS JOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMmmepMeTp, BOJBTMETP, CUYETUMK DIIEKTPUUYECKOMN
DHEPrUH, JJIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArpeBaTeNbHBIE JJIEKTPOIPUOOPHI
(mpuMepBl), ANEKTPUUYECKUE TNPEAOXPAHUTENH, JJIEKTPOMATHUT, SJICKTPOIABUTATEIb
MOCTOSTHHOTO TOKa), HWCTONB3ysd 3HAaHUA O CBOMCTBAX (PU3UYECKUX SBICHUNA W
He00XoauMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTHIE TEXHHUYECKUE YCTPOMCTBA M U3MEPUTEIHHBIC MPUOOPHI TIO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
THTPOMETp, JBUTATeNlb BHYTPEHHETO CTOpPaHUs, JJIEKTPOCKOI, PeocTar), COCTaBISATh
CXEMBI DJIEKTPUUYECKUX IIeTIeH C MOCIe0BATEIbHBIM M MapalIeIbHBIM COSAMHECHUEM
AJIEMEHTOB, pa3finyasi yCJIOBHbBIE 0003HAYCHUS DIIEMEHTOB DJICKTPUIECKUX TICTICH;

e TPUBOAUTH MNPUMEPHI (HAXOAUTH HWHGOPMAIMIO O MpPUMEpax) MPAKTUIECKOTO
UCTIONb30BaHUsl (PU3NYECKUX 3HAHWU B TOBCEIHEBHOW JKMU3HU ISl OOecTeueHUs



0e30macHOCTH TMpH OOpalllEeHUH C MpuOOpaMu M TEXHUYECKHMMH YCTPONCTBaMH,
COXpaHEHHUs 3JI0OPOBbS M COOJIIOIGHHS HOPM DKOJIOTUYECKOTO TOBEJACHHUS B
OKPYKaIoLIEH CpeIe;

e OCYLIECTBISATH MOMCK MH(pOpManuu ¢uznueckoro coaepxkanus B MHTepHere, Ha
OCHOBE HMEIOIUXCS 3HAHMM M TyTEM CpaBHEHUS JOTOJHUTEIBHBIX HCTOYHHKOB
BBIICTISITh MH(OpPMAIMIO, KOTOpas SBJSETCS MPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

e HCIIOJIb30BaTh TMPU BBIMOJHEHUU YUYEOHBIX 3aJaHU HAYYHO--TIOMYJISPHYIO
JUTEPATypy (U3UYECKOTO COJIEepKaHUsl, CIPABOYHBIE MaTepualibl, PECYpPChl CETU
WurtepHer, BhajgeTh mNpuéMaMu KOHCIEKTHPOBAHUA TEKCTa, MPeoOpa3zoBaHUs
uH(OpPMAITUU U3 OJHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

e CO3JaBaTh COOCTBEHHBbIE MUCHBMEHHBIE M KPATKHUE YCTHBIE COOOIIEHHUs, 0000uas
UH(POPMAIIMIO U3 HECKOJIBKMX MCTOYHUKOB (PU3UUYECKOTO COJEP)KAHUSA, B TOM UYHCIE
nyOJIMYHO MPEACTABIATH  PE3yJbTaThl MPOEKTHONM WM  UCCIENOBATENIbCKON
JESTEIILHOCTH, TIPH 3TOM TPAMOTHO HCIOJIb30BaTh M3yUEHHBIM MOHSATUHHBIN ammapar
Kypca (GU3UKH, COMPOBOXKIATh BRICTYIICHHE TIPE3CHTAIINCH;

e TIpU BBHITIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHMU (PU3MUECKHX MPOIIECCOB
pacnpenensaTb 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33Jla4aMH,
CIIEIUTh 3a BBINOJHEHUEM IIJlaHa JEHCTBUM W KOPPEKTUPOBATH €ro, aJeKBATHO
OLICHWBAaTh COOCTBEHHBIH BKJaA B  JIEATEIBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSBIISS TOTOBHOCTD pa3peniaTh KOH(DIUKTHI.

K koH1y oOyueHus B 9 kjacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHbI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:

e  HCIIOJIb30BAaTh MOHSATHS: CHCTEMa OTCYETA, MaTepUajbHas TOYKA, TPAECKTOPHUS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO JBIKEHUS, AedopMmarus (ynpyras, TiacTU4deckas),
TpPeHHE, IIEHTPOCTPEMHUTEIHFHOE YCKOPEHHE, HEBECOMOCTh U TMEpEerpy3KH, LEHTP
TSKECTH, AOCOIIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE,
MEeXaHW4YecKue KoieOaHus W  BOJHBI, 3BYK, HH(Qpa3Byk U  YJIbTPa3BYK,
ANIEKTPOMATrHUTHBIC BOJHBI, IKaja AJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh H
JAIbHO30PKOCTh, CIEKTPhl HWCIYCKaHWs W TOMJIONIeHus, anbda-, Oera- M raMma-
U3ITy4YEHUS], U30TOTIBI, SiAEpHAst JHEPTeTHKA,

pasnuyuath sBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHENHHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOAHOE MaJIeHUE TeJl, PABHOMEPHOE
IBMKCHHE TI0O OKPY)KHOCTH, B3aWMOJCWCTBHE TeJN, pPEAKTHBHOE JBIKCHUE,
Koie0aTeIbHOE JBM)KCHHE (3aTyXamolllie W BBIHY)KJICHHBIE KOJIeOaHUs), pE30HaHC,
BOJIHOBOE  JIBIDKEHHE, OTpPaK€HUE 3BYyKa, MPSIMOJUHEHHOE pacnpocTpaHeHHE,
OTpakeHHE U MPEJIOMJICHUE CBETA, MTOJIHOE BHYTPEHHEE OTPaXKEHHE CBETA, PA3JI0KEHHE
Oenoro cBeTa B CIEKTP W CIOXKEHHE CIEKTPalIbHBIX IIBETOB, AMCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTh, BOSHUKHOBEHHUE JTMHEHUATOTO CIIEKTPa U3ITyUEHUSs) TI0



OMNMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIHUX JaHHOE
duznyeckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SBICHUIN B OKpY’KaroleM mupe (B
TOM uucie (U3NYECKHUE SBJICHUS B MPUPOJE: MPUIUBBI U OTJIMBBI, JIBMXKCHHE IJIAHET
ConHEeYHOM CHCTEMBI, pEaKTUBHOE JBUYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHaMH, 3XO0, IBE€Ta Tel,
ONTHYECKUE  SIBJIEHUS B  MpUPOJE, OHOJOrMYEecKoe  JCHCTBUE  BHUIUMOTIO,
yJIbTPa(HOJIETOBOTO U PEHTICHOBCKOTO M3JIy4YEHUH, €CTECTBEHHBIH paMOAKTUBHBIN
¢$boH, KOCMUYECKHE JIy4Hd, paJUOAKTUBHOE W3ITyYEHUE MPUPOJHBIX MHHEPAJIOB,
NENUCTBUE PAJMOAKTUBHBIX M3IYyYEHUN HAa OpPraHM3M 4YeslOBEKa), MPU dTOM IEPEBOJIUTH
MPAKTUYECKYIO0 3a7a4y B y4e€OHYIO, BBIJCISITH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKH)
(U3NYECKUX SIBJICHHI;

ONUCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NYECKUE SIBICHUS, UCIOJIB3YS (PU3HUECKUE
BEJIMYMHBI (CPEIHSAS] U MTHOBEHHAs CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JIBUKECHUH,
YCKOpEHHE, MEPEMEILEHHE, MMyTh, YII0Bas CKOPOCTh, CUJIAa TPEHHS, CUia YIPYTOCTH,
cuia TSKECTH, YCKOpEHHE CBOOOJHOrO MaJ€HHs, BEC Tela, UMIYJbC TeNa, UMITYJIbC
CWJIBbI, MEXaHWYEeCKass paboTa U MOIIHOCTb, MOTEHUMANIbHAS 3HEPrusl TeJa, MOAHATOrO
HaJl TOBEPXHOCTHIO 3€MJIM, IMOTECHIIMAIbHAS SHEPTHUS CKATOU MPYKUHBI, KWHETUYECKas
DHEPrus, MOJTHAs MEXaHUYeCKas SHEPrusi, IEPUOJ] U YACTOTa KOJIeOaHUM, JITTMHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUS CPEIbI),
IpU ONHUCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUH CMBICH HCHOJb3YEMbIX BEIHYHMH,
0003HAaUCHUA U €IUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JPYTMMH BEJIMYMHAMU, CTPOUTH Tpaduxu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SIBJCHUS M MPOLIECCHI, HUCIOIb3Ysl 3aKOH
COXpAHEHUsl AHEPIuu, 3aKOH BCEMHUPHOTO TITOTEHUS, MPHUHLMI CYNEPHO3ULUU CHUJI,
MPUHLNAN OTHOCUTENBHOCTH ['anmiesi, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAXEHUST M TMPEJIOMIICHHS CBETa, 3aKOHBl COXPAHEHMS 3apsioBOIO M
MacCoOBOTO 4YHCEJ TMpU SACPHBIX pEaKIUsAX, MpU ITOM JaBaTh CIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BHIPAXKECHHUE;

OOBACHATh (PU3NYECKHE TMPOLIECCHl M CBOWCTBA TEN, B TOM YHCIE€ M B KOHTEKCTE
CUTyallud  NPaKTHUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBISIBIATh  HNPUYUMHHO--
CJICACTBEHHBIC CBSI3HU, CTPOUTH OOBICHEHHE U3 2—3 JIOTHYECKUX IIaroB C ONOpoi Ha 2—3
U3YYEHHBIX  CBOMCTBAa  (DU3MYECKUX  SIBICHWH, (PU3NYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

pemaTth pacu€THbIC 3aJ]a4u (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUM), UCTIONb3YSI
3aKOHBI W (OPMYIbI, CBA3BIBAIOIINE (PU3NYECKHE BEIMUMHBI: Ha OCHOBE aHaIM3a
YCJIOBHUSL 3aJayd 3alKiChiBaTh KpPAaTKOE YCIOBHUE, BBIBISITH HEJOCTAIOIIUE WIIH
U30bITOYHBbIE JaHHBIE, BIOMpPATh 3aKOHBI U (OPMYJbl, HEOOXOIUMBIE ISl PELICHMUS,



OPOBOAUTH pacy€Tbl W  OICHHBATh PEATUCTHYHOCTh TMOJYYEHHOTO 3HAYCHHUS
(U3UYECKON BEIMYNHBI;

pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOKHO PEUIUTh MpPU TMOMOUIN (UBUYECKUX
METO/IOB,  HWCIOJB3ys  ONHCAaHUE  MCCIENOBAaHUS,  BBIICIATH  IPOBEpPSEMOE
MPEANOJIOKEHNEe, OIICHUBATh NPABWIBHOCTh TMOpsIKA MPOBEIEHUS HCCICAOBAHMS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHUN U OIBITOB;

IIPOBOJIUTDH OMBITHI MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHUs YHEPTUHU, 3aBUCUMOCTh
nepuojia kojiebaHui MPy>KMHHOTO MasgTHUKA OT MAcChl rpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTYIbl MaJbIX KOJeOaHUi, MPSIMOIMHEHHOE pacpoCTpaHEHUE
CBETa, pa3loXKeHHe Oeloro cBeTa B CIEKTP, W3YYCHHE CBOMCTB H300paXKCHHS B
IUIOCKOM 3€pKajieé U CBOWCTB H300pakeHUs TMpeAMeTa B CcOoOMparomieil JuH3e,
HAOJIIOJIEHNE CIUIOUIHBIX W JIMHEHYaThIX CIEKTPOB M3JIYUYEHHUS): CaMOCTOSTENIbHO
coOuparh YCTaHOBKY M3 U30BITOYHOIO Habopa 000PYAOBaHUS, ONUCHIBATH XOJ1 OIBITA U
€ro pe3yNbTatThl, (HOPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPH HEOOXOAMMOCTH CEpHUI0 MPSMBIX H3MEPEHHM, OMpPENeNsisi CpeaHee
3HAUECHHUE U3MepsAEeMON BeIMYMHBI ((POKYCHOE pacCTOSHHUE COOMpAIOIIEeH JIHH3bI),
000CHOBBIBAThH BBIOOP criocoOa u3MepeHus (M3MEepUTEIHLHOTO Mprubopa);

IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTEN (PU3NUYECKUX BEJIWYMH C HCIIOJIb30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPH PAaBHOYCKOPEHHOM JIBM)KCHUU
0e3 HayaJIbHOM CKOPOCTH, MEpHoIa KOJIEOaHU MaTeMaTUUYEeCKOTO MasSTHUKA OT JJIUHbI
HUTH, 3aBUCUMOCTH yTJia OTPAKEHUS CBETa OT yrja MaJeHUs U yria NpeJoMJICHUS OT
yria najeHusi): IUIaHUPOBaTh HCCIIEOBAHHUE, CAMOCTOATEIBHO COOMpPATh YCTaHOBKY,
(¢ukcHpoBaTh pe3yNbTaThl MOJIYYEHHON 3aBUCHMOCTH (PU3UYECKUX BEJIMYMH B BUJC
TaOIUI] ¥ TPaUKOB, IETATh BEIBOJBI 110 pe3yIbTaTaM UCCIICIOBAHUS;

NPOBOJNTH KOCBEHHBIC H3MEpeHHs] (PU3MUECKHX BEMUYUH (CpPEemHss CKOPOCTh U
YCKOpPEHHUE Teja MpPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHUE CBOOOIHOIO IMaJeHUs,
HKECTKOCTh TPY>KUHBI, KOI(POUIIMEHT TPEHUS CKOJBKEHUs, MEXaHudeckas padbora u
MOIIHOCTh, YacTOTa ¥ TEpHoj KojJeOaHWH MaTeMaTHYecKOoro U MPYKUHHOTO
MasTHUKOB, ONTHYECKas Cuja COOUparoUel JIMH3bl, pPaJUOaKTUBHBIA (HOH):
IUTAHUPOBATh W3MEPEHHs, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY W BBINOJHSTH
U3MEpEHUs, ClleAys MPEUIOKEHHON WHCTPYKLUHU, BBIUMCIATH 3HAYCHHE BEJIUYUHBI U
aHAJIM3UPOBAaTh I[OJIyYCHHbIE pE3yJNbTaThl € Y4YETOM 3aJaHHOW MOTPEIIHOCTH
VU3MEpPECHUN;

coOnmolaTh TpaBWia TEXHUKM 0O€30MacHOCTH mnpu paboTe ¢ J1a0OpaTOPHBIM
obopynoBaHuEM;

pa3ianyaTh OCHOBHBIE NPU3HAKM H3YUYEHHBIX (PU3MYECKUX MOJeNel: MaTepHabHas
TOUYKa, a0COJIOTHO TBEPJOE TEJO0, TOUEUHBIH HCTOYHHK CBETa, JIyd, TOHKas JIMH3a,
TUTaHEeTapHAsI MOJIENTh aTOMa, HYKJIOHHAsI MOZIENTb aTOMHOTO SI/1pa;



XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS H3YYCHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HA UX ONMUCAHUSA (B TOM UYHCIE: CIHIOMETP, JATYUKHU MOJIOKEHUS,
paccTOSHUS U YCKOPEHUs, paKeTa, 3X0JIOT, OYKH, MEPUCKOII, (poToamnmapar, ONTHIECKHUE
CBETOBOJbI, CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HMCHONB3Yys 3HAHUS O
CBOMCTBaxX (M3UUECKUX SBICHUN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCITIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX YCTPOMUCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHUECKHX MPOIECCOB MPH PEIICHUU Y4eOHO--
MPAKTUYECKUX 3aJ]1a4, ONTUYECKUE CXEMBI ISl TTOCTPOCHUS U300paKEHUN B IJIOCKOM
3epKajie U COOMparoIIe JIMH3E;

OPUBOAUTH TpUMEPHl (HAXOAWTH HWH(MOpPMAIUMIO O TMpUMEpax) MNPaKTHUYECKOTO
UCTIONb30BaHUsl (PU3MUECKUX 3HAHWM B TOBCEJAHEBHOM KU3HU [UIsI OOECHedeHus
O0e3omacHOCTH TMpu OOpalieHuH C NOpubopaMM M TEXHUYECKUMH YCTPOWCTBAMH,
COXpAaHEHHUs 3J0pOBbS M COOJIOJACHHS HOPM HKOJIOTUYECKOIO TIOBEJEHUS B
OKPY’Karoleu Cpee;

OCYHIECTBIATh TMOUCK uH(popMmanuu (Qusndyeckoro coaepxxkanus B HHTepHere,
CaMOCTOSITENIbHO (POpMYJIMpYsl TOMCKOBBIM 3ampoc, HaXOAUTh IIyTH ONPEAEICHUS
JIOCTOBEPHOCTH TOJYYEHHOW WH(GOpMAllMM HA OCHOBE MMEIOIIMXCS 3HAHUUW W
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NPU BBINIOJHEHUH Y4E€OHBIX 3aJaHUIl Hay4HO--TIOMYJISIPHYIO JUTEPATypy
(bu3HUecKoro cojiep>KaHus, CIpaBOYHbIE MaTEpHAJIbI, pecypchl cetn HTepHET, BIajeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALMK W3 OJIHON
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIC MUCHbMEHHBIE U YCTHBIE COOOIIECHUS Ha OCHOBE MH(MOpMAIUU
U3 HECKOJIbKMX HCTOYHUKOB (UBNYECKOTO COAEpX aHHs, MyOJUYHO MPECTaBISTh
pe3ynbTaThl MPOEKTHON WM HUCCIAEAOBATENbCKON NI€ATENbHOCTH, MPU 3TOM TIPAMOTHO
UCIIOJIb30BaTh HM3YyYEHHbIM MOHSITHIHBIA anmapaT H3y4yaeMoro paszaenia (U3UKA U
COIMPOBOXAATh BBICTYIJICHUE Npe3eHTaUueld ¢ Yy4€TOM OCOOEHHOCTEW ayAuTOpUU
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



https://m.edsoo.ru/7f416194
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 2 3 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 41
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 9 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 31 1 4 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 7 1 1
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 8
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 55
[ToBTOpEeHne Marepuana 5
PeszepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 9
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