rOCYJJapCTBEHHOE OIO/IKETHOE 00I11e00pa30BaTEIbHOE YUPEKICHUE
Camapckoit 06s1acTi OCHOBHas o01ieo0pa3zoBarenbHas mkona Ne 21 umenu
I'epost Coserckoro Coro3a E.A.HukonoBa roposna HoBokyiiObieBcka
ropojckoro okpyra HoBoky#osimesck Camapckoii 001acTu

PACCMOTPEHO [TPOBEPEHO YTBEPXIEHO

Ha 3acemannu MO 3am. nupekTopa o YBP Hupexrop I'BOY OOILL Ne21

ITporokon Ne 1 / Unbayx H.B./ r. HoBokyiiObleBcka

PykoBoaurens MO oT «28» aBrycta 2023r. /Koctroxun O.10./
®enoceera OH [Tpuka3z Ne 131-on

«28» aBrycra 2023r. oT «29» aBrycra 2023r.

PABOYAS ITPOI'PAMMA
(ID 2647571)

yueOHOro nmpeamera «®usuka»

JUTst 00y4daronuxcsi 7 Ki1accoB

C=RU, O=I'BOY OOLU Ne21
r.HoBokybbIweBcKa,
CN=KocTtoxuH Oner tOpbeBuy,
E=oleg.kostic@yandex.ru

00dbd49691efdff2b4 2023 08-
‘l ‘\ 2911:25:12

Hogoxkyiiobimesck 2023


mailto:E%3Doleg.kostic@yandex.ru

HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo (u3uke Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUsl COCTaBleHA Ha
OCHOBE TTOJIOKCHHM 1 TpeOOBaHMM K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOMU
oOpasoBaTenpbHOM MporpaMmel, mnpeactaBieHHBIXx B ®I'OC 00O, a Takke ¢ yd€Tom
dbenepanpHON pabodei mporpaMMbl BoctuTanus W KoHmenmuu mpernogaBaHusl y4eOHOTO
npeameTta «Ou3nKay.
Copepxanue  mporpaMmbl 1Mo  (U3WKE  HampaBiIeHO Ha  (QOpPMUPOBaAHHE
€CTECTBEHHOHAYYHOU T'PaMOTHOCTH OOYYalONIMXCS M OpPraHU3alMi0 U3Y4YeHHs] (PU3UKU Ha
JeSITEIbHOCTHOW OCHOBE. B mporpamMmMe mo u3uke y4UTHIBAIOTCS BO3MOKHOCTH y4EOHOTO
npeameta B peanm3anuu Tpeboanuit ®I'OC OOO k TUTaHUPYEMBIM JIMYHOCTHBIM M
METanmpeIMETHBIM  pe3yiabTaTaM  OOydeHHs, a TakKe MEXIPEIMETHbIE  CBA3HU
€CTECTBEHHOHAYYHBIX yUE€OHBIX IPEIMETOB Ha ypOBHE OCHOBHOT'O OOIIEro o0pa3oBaHUsl.
[Iporpamma mo (Qu3MKe ycTaHABIMBAET paclpeleieHre Y4eOHOro maTepuana To
rogam obOydeHus (MO Kiaccam), MpeijiaracT MPUMEPHYIO MOCIEeI0BATEIHbHOCTh H3YUYCHHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COACPX AHUS M y4&€Te BO3PACTHBIX
0COOCHHOCTEH 00YJaroIInXcs.
[Iporpamma mo ¢u3mke paszpaboTaHa ¢ IEJbIO0 OKa3aHUS METOJAUYECKOW MOMOIIU
YUUTENIO B CO3JaHUM paboueld mporpaMmbl 0 Y4€OHOMY MPEAMETY.
®du3uka SABISETCS CHUCTEMOOOPAa3yIOUIMM ISl  €CTECTBEHHOHAYYHBIX  y4EeOHBIX
NPEeIMETOB, TOCKOIbKY (DU3MYECKUE 3aKOHBI JIeKaT B OCHOBE IMPOIECCOB M SIBIICHUIA,
U3y4aeMbIX XUMHUEH, OHOJIOTHEH, acTpoHOMHEH W ¢uznueckord reorpadueld, BHOCHUT
BKJIQJ] B €CTECTBEHHOHAYYHYI0 KapTHHY MHUpPA, TPEIOCTABISICT HauOoJee SCHBIC
o0Opa3ilbl TMPUMEHEHHS HAay4YHOrO0 MeETOoJa TO3HaHHWSA, TO €CTh CIocoda TMOTy4YeHHUs
JIOCTOBEPHBIX 3HAHHUN O MHUpE.
Omna w3 TriaBHBIX 3afad  (U3MYECKOro o00pa3oBaHMs B CTPYKType O0OIIero
o0pa3oBaHUsl COCTOMT B (DOPMHPOBAHUU €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpeca K
HayKe y 00yJaroniuxcs.
N3yuyenne ¢usukn Ha 0a30BOM ypOBHE MPEANOJAracT OBIAJIEHUE CIEAYIOIIUMU
KOMIIETEHTHOCTAMM, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:
e HAyYHO OOBSACHATDH SIBJICHUS;
e OILICHMBAaTh U NMOHUMAaTh OCOOEHHOCTH HAyYHOT'O MCCIIEIOBaHUS;
e UHTEPIPETUPOBATH JAHHBIE U MCIOJIb30BATh HAyUHbIE JOKA3aTEIbCTBA IS
NIOJTyY€HHUS BBIBOJIOB.
Henu n3ydyeHust GuU3NKU HA ypOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs OIpPEAETIEHBI B
Konuenuuun mnpenonaBanus yueOHoro mpenmera «@Pusuka» B 00pa30oBaTENbHBIX
opranuzauusix Poccuiickoit @enepanuu, peanu3yroX OCHOBHbIE 0011€00pa3oBaTeIbHbIE
OporpaMMbl, YTBEepKAEHHOM pemeHneM Komnerun MuHuctepcTBa IMPOCBELICHUS
Poccutiickoit denepanuu (rporokon ot 3 nekadps 2019 r. Ne [1K4BH).
eaun n3yyeHuss GpU3UKH:
e TpUOOpETEHHE HHTEpeca M CTpEeMJICHHS OOydaloIIUXCid K HaydYHOMY H3YUYEHHIO
IPUPOJIbI, PA3BUTUE UX UHTEINIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEHH;

e Dpa3BUTUE NPEACTABICHUH O HAYYHOM METOJE T[O3HAaHUS U (QOPMHUPOBAHUE
UCCJIEIOBATEIbCKOTO OTHOUIECHUS K OKPY>KaIOIIUM SBICHUSIM;

e (dopMHUpPOBaHME HAYYHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa HU3Y4YEHHsS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e (¢dopMUpOBaHUE TMPEACTABICHUM O PpOMUM (U3MKU Ui Pa3BUTUA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUN;

e Dpa3BUTUE MPEACTABICHUM O BO3MOXHBIX cdepax Oyayuieil mpodeccruoHaIbHOM
JeSITEIbHOCTH, CBA3aHHOM C (DU3HUKOM, MOJArOTOBKAaK JajibHEWIIEMY OOY4YEHHIO B
STOM HaIlpaBJICHUH.

JlocTmxeHue 3THX LeJed mporpaMMbl MO (U3MKE HAa YpOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIIEAYIOUINX 3a4a4:

e TPUOOpPETEHHE 3HAHUM O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX U KBAaHTOBBIX SIBJICHUSIX;

e TPUOOpETEHHE YMEHUN ONHCHIBATH U OOBICHATH (U3MYECKUE SIBICHUS C
WCIIOJIb30BAHUEM TOJIYYCHHBIX 3HAHUII;

e OCBOCHHE METOJOB DEILICHUS MPOCTEHIINX PACUYETHBIX 3aJad C UCIOJb30BaHHEM



duznyecKux Moeel, TBOPUECKUX U MPAKTUKO- OPUECHTHUPOBAHHBIX 337144,

e Dpa3BUTHME YMEHUN HAOMIONATh MPUPOJHBIE SBICHUS U  BBIMOJIHATH OIBITHI,
nabopaTopHbie pabOTHl U IKCIEPUMEHTAIBHBIE MCCIEIOBAHUS C MCTOIB30BaAHHEM
M3MEpPUTEIBHBIX MPUOOPOB;

e OCBOGHHE TPUEMOB paboThl ¢ wuHPopManuend (HU3MIECKOTO COACPIKAHMUS,
BKJIIOYass HMHQPOPMALIMIO O COBPEMEHHBIX JOCTIKEHUSAX (U3UKU, aHAIU3 W
KPUTHUYECKOE OLICHWBaHHE HH(OpMAIUy;

e 3HAKOMCTBO cO cdepamu MpodeCCHOHATBHOW JCATEILHOCTH, CBS3aHHBIMUA C
(Gu3UKON, U COBPEMEHHBIMH TEXHOJOTHUAMH, OCHOBAHHBIMH Ha JIOCTHKEHHSIX
du3nUeCKON HAyKH.

Ha wsyuenme ¢usuku (06a30BbIii ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIEro
obOpasoBaHus oTBOaUTCS 238 "acoB: B 7 kimacce — 68 gacoB (2 waca B Heneno), B8 Kiacce
— 68 vacoB (2 yaca B Henenmo), B 9 kinacce — 102 gaca (3 vaca B Henemio).

[Ipemnaraemplii B mporpaMme 1o (pu3uMke mnepedeHb Ja0OpaTOPHBIX PaOOTH OMBITOB
HOCHUT PEKOMCHJIATCIIbHBIN XapaKTep, YUUTEIb JCIAcT BHIOOP MPOBEACHUS JTaOOPATOPHBIX
paboT W ONBITOB C YYETOM HMHIUBUAYATBHBIX OCOOCHHOCTEH OOYydYalONmUXCs, CIHCKA
OKCIICPUMEHTAIBHBIX 3aJ[aHWUl, TPEIaraéMbIX B paMKax OCHOBHOTO TOCYJIapCTBEHHOTO
dK3aMeHa Mo (U3UKE.

COAEPKAHUE OBYUEHUSA/
KJIACC

Pa3nen 1. ®usuka u eé poJib B NO3HAHMU OKPYKAKOIIEr0 MUPA.

O®usuka — Hayka o0 npupone. SABnenus npuponsl. Duznueckue SBICHHS:
MEXaHMYECKHE, TEIMJIOBBIE, SJIEKTPUUYECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBHIC.

®duznyeckue BenuuuHbl. M3mepenue ¢uznueckux BenuduuH. dusmyeckue mpuoOOpBHI.
[TorpemHocTs n3mMepeHuil. MexayHapoaHas CUCTEMA €IUHMII.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAYKU U3Yy4aroT Npupoay. EcTecTBeHHOHAYUYHBIM
METOJI MO3HaHUs: HaOIIOJEHHE, MOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIJBUKEHUE THIIOTE3,
AKCIIEPUMEHT [0 MPOBEPKE TUIOTE3, 00bsicHEHHE HabmonaeMoro siBiaeHus. OnucaHue
(u3HUECKUX SBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu.

1. MexaHu4ecknue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIE, CBETOBBICSIBICHUS.
2. ®usnueckue npuOOpPHI U Mpoleaypa MNPSMbIX U3MEPEHUN aHaJIOrOBBIMU
U (POBLIM MTPUOOPOM.

Jlabopamopnuie padbomot u onvimol.
1. OmpezneneHue LEHBI AETIEHUS LIKaJIbl U3MEPUTEIBHOIO MpubdOopa.
N3mepenune paccTosiHUM.
N3mepenne o0bEMa KUIKOCTH U TBEPAOrO Tena.
Onpenenenne pa3MepoB MajbIX Tell.
N3mepenue temmepaTypel IMPU MOMOLIM KXHUJIKOCTHOIO TEPMOMETpA M JaTYUKA
TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bI: JATBHOCTH IMOJIETA HIApHKA,

NYLIEHHOTO TOPU30HTAJIBHO, T€M OOJbIIe, YeM OOoJbIle BHICOTA MyCKa.

Pa3znen 2. [lepBoHayajibHble CBeJeHHsI 0 CTPOEHUM BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAOILME
JUCKPETHOE CTPOCHUE BEILECTBA.

JIBrkeHne yactul BeniecTBa. CBA3b CKOPOCTH JBMIKEHHSI YACTHUI] C TEMIEPATYpPOMU.
BbpoyHnoBckoe aBuxenue, auddys3us. BzaumoaeiicTBue 4acTull BEMIECTBA: MPUTHKCHUE U
OTTAJIKUBAHHE.

ArperatHble COCTOSIHHMSI BEILECTBA: CTPOEHHUE Ta30B, KUAKOCTEH M TBEPABIX
(kpucTamnueckux) Tel. B3anMocBs3b MeXAy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX W HMX AaTOMHOMOJEKYJSIPHBIM cTpoeHueM. (OCOOEHHOCTH arperaTtHbIX
COCTOSIHUN BOJBI.

Jemoncmpayuu.

1. HaGmronenme OpOYHOBCKOTO JBUKEHUS.

2. Habmonenue nuddysun.
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3. HaGmonmenme  siBaeHWi,  OOBSCHAIONIUMXCS  NPHUTSDKCHUEM  WIIH
OTTaJIKNBAaHHEM YaCTHUIl BEILIECTBA.

Jlabopamopnuie pabomel u onvimel.

1. Omenka [guaMeTpa aToMa METOJAOM pSAAOB (C  HCIONb30BAaHUEM

dotorpadmii).

2. OmpITEI IO HAOIOJAEHUIO TETUIOBOTO PACIIUPEHHS Ta30B.

3. OmpITEI IO OOHAPYKEHUIO ACHCTBHS CHJI MOJIEKYJISIPHOTO MPUTSIKCHHUS.

Pa3nen 3. /IBukeHne W B3aUMOAeCTBHE TeJl.

Mexannueckoe IBHKEHHE. PaBHOMEpHOE M HepaBHOMEpPHOE JBHKeHHE. CKOPOCTb.
CpenHsisi CKOPOCTh ITPU HEPABHOMEPHOM JIBUKEHUU. Pacdy€T myTH U BpeMEHH JIBUKEHUSI.

SBneHue uHepHuU. 3aKOH MHEpUMH. B3aumonelcTBue Ten Kak MpUYMHA U3MEHEHUs
CKOPOCTH JIBHKEHMS Tell. Macca kak Mepa uHepTHOCTH Tena. [noTHocTs BemectBa. CBA3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEIIEeCTRA.

Cuna kak XapakTepuCTUKa B3aumoneuncTBusa Ten. Cuna ynpyroctd W 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO TMHAMOMETpa. SBiIeHUE TATOTEHUS U cuiia Tskectu. Cuna
TSOKECTH Ha JApyrux ruiaHerax. Bec Ttema. HeecomocTs. CrokeHue Cuil, HAapaBICHHBIX
1o ofHOM npsmMoil. PaBHozelcTBytomas cuil. Cusa TpeHus. TpeHue CKOJbKEHUS U TPEHUE
nokosi. TpeHue B mpupoae M TEXHUKE.

Jemoncmpayuu.

Habmronenne MexaHMUeCcKoro JBM)KCHHS Tela.
HN3mepenne cKopoCcTH MPSIMOJIUHEWHOTO ABHKEHHS.

Habmronenue siBJICHUS WHEPIUH.
Habmronenne n3MeHEeHUs CKOPOCTH MPU B3aUMOJICHCTBUH TeTl.
CpaBHeHHE MaccC MO B3aMMOJCHCTBUIO TeEIl.
CnoxxeHue CuJjl, HaMpaBJICHHBIX MO OJHON MPSAMOM.
./Iaﬁopamopubte paﬁombl U onvimol.
1. OnpeneneHre  CKOPOCTM  PaBHOMEPHOTO  JBWKEHHs  (IIapuka B
KUJKOCTH, MOJEININ JEKTPUUECKOTO aBTOMOOMUJIS U TaK Jajee).
2. OmnpeneneHue cpeiHEW CKOPOCTU CKOJIbXEHUS OpycKa WM IIapuKa Io
HAKJIOHHOM INIOCKOCTH.
3. Ompenenenue IIIOTHOCTH TBEPIOTO TeENA.
4. OnpIThl, IEMOHCTPUPYIOUINE 3aBUCUMOCTb pacTsKEHUs (aedopMaluu) NpyKUHbI
OT NPUIIOKEHHON CHJIBI.
5. OmnbIThl, IEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI TPEHHsI CKOJIBKEHHUS OT Beca
Tea ¥ XapakTepa COMPHUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, dKUIAKOCTEN U ra3os.

HaBnenne. CnocoObl yMEHBIIEHHWS W YBEIWYEeHMs JaBieHud. JlaBiaeHue rasa.
3aBUCUMOCTD JIaBlieHUA raza oT oObéMa, Temmeparypsl. llepemaua naBneHus TBEPABIMU
TeJlaMu, JKUJIKOCTAMU U razamu. 3akoH llackans. [lHeBMaTnueckue MammHbl. 3aBUCHMOCTD
JaBJICHUS KUAKOCTH OT ryounsl. ['uapocratnueckuii napagokc. CooOmiaroniecs: Cocyibl.
I'mppaBinyeckue MEXaHU3MBI.

AtMocdepa 3emnu u atmocepHoe aasieHue. [IpuunHbl cyriecTBOBaHUS BO3IyILIHON
o0osiouku 3emau. OnbiT Toppuuennu. M3mepenre aTMOCpEpHOro AaBieHUs. 3aBUCUMOCTb
aTMOC(EpHOTO NaBJIEHUS OT BBICOTHI Haja YypoBHEM Mops. [Ipubopsl 11t u3MepeHus
aTMOC(EpHOTO 1aBJICHUS.

JlelictBUE XKMAKOCTH M ra3a Ha MOIPYyKEHHOE B HUX Teno. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JABJICHUS ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs KUIAKOCTBIO U Ta30M.

Coobmaromnuecs: cocypl.

['mopaBnmueckuin mpecc.

[IposiBienne neicTBUA aTMOCHEPHOTO AABIICHHUS.

3aBUCUMOCTD BBITAJIKMBAIOIIECH CHIIBI OT 00BbEMa MOTPYKEHHON dYacTUTENa U
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIECH CHUJIBI BECY BBITECHEHHOW >KUIKOCTH.
VYcnoBue aBaHus TEN: IUIABaHME WM [OTPYXKEHHWE Tel B
3aBUCUMOCTH OT COOTHOIIEHUS IUIOTHOCTEMN TeJla U KUJIKOCTH.
Jlabopamopnuie pabomot u onvimul.
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1. HccnenoBaHme 3aBHCHMOCTH Beca Tella B BOJAE€ OT OOBEMa MOTPYKEHHOW B
YKHAJIKOCTh YaCTH TEJa.

2. OmpenenieHUE BBITAIIKMBAIONICH CHUJIbI, JEUCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KUJIKOCTB.

3. IlpoBepka HE3aBUCMMOCTH BBITAJKUBAIOLIECH CHUJIbI, ACHUCTBYIOLIECH Ha TEIO B
KHAJIKOCTH, OT MACCHI Tena.

4. OmnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH
Ha TEJNO B JKUJAKOCTU, OT 00BEMa MOTPYKEHHOW B JKUJIKOCTh YacTU Tela U OT
IIOTHOCTH KUJKOCTH.

5. KoHcTtpympoBaHue apeomeTpa WM KOHCTPYHPOBAHUE JIOJAKU M OIpPENEIeHHE €€
rpy30N0AbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTH. JHeEpPrus.

Mexanndeckas pabota. MOIIHOCTS.

[IpocThie MexaHWU3MBI: pblYar, OJIOK, HAKIOHHAs IJIOCKOCTh. [IpaBmio paBHOBecHs
peruara. [IpumeHeHne npaBuiia paBHOBECHUS pbluara K OJIOKY.
«3onotoe npaBuno» mexanuku. KITJI mpocTeix Mmexanu3zmoB. IIpocTeie MexaHU3MBI B OBITY
Y TEXHUKE.

Mexannueckass dHeprusa. KuHerndeckas W moOTeHIMalbHas sHeprus. lIpeBpamenue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTrUU B JPYroil. 3aKOHCOXPAHEHHUSI YHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IlpumMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnule pabomot u onvimel.

1. Ompenenenne pabOThI CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHUUTENA TIO

TOPU3OHTAIBHOW TTOBEPXHOCTH.

2. HccnepoBanne ycnoBUid paBHOBECHUS pblyara.

3. Msmepenune KIIJ[ HaKIOHHOW TJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKOW SHEprumu.
8 KJIACC

Pa3nen 6. TenJioBble sIBJIEHMHS.

OCHOBHBIE TOJOKEHUS MOJEKYJISIPHO-KMHETUYECKON TEOPUM CTPOEHHS BEUIECTBA.
Macca u pa3sMepbl aTOMOB U MOJIEKYHA. ONbITHI, TOJTBEPKAAIOIINE OCHOBHBIE TMOJIOXKEHHUS
MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mogenu  TBEPIOTO, JKUAKOTO M  Ta3000pa3HOTO  COCTOSHHH  BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObsICHEHHE CBOWCTB Ta30B, KUIKOCTEH U
TBEPJBIX TEJ HA OCHOBE MOJIOKEHHUN MOJEKYIIPHO-KUHETHYECKON Teopuu. CmMaunBaHue u
KaNWJUISIPHBIE SIBJICHUS. TEIUIOBOE pacIlIMpEeHUE U CKATHE.

Temneparypa. CBsi3b TeMmIepaTrypbl CO CKOPOCTBIO TEIUIOBOTO IBHKEHUS YaCTHII.
Buytpennsisi sneprus. CrnocoObl M3MEHEHHS BHYTPEHHEH OJHEpruu: TeIvionepenadya u
coBepiieHue padboThl. Bubl Teruionepenayu: TemIONPOBOHOCTb, KOHBEKIUS, U3JIyUEHHUE.

KonuyectBo TeminoTel. Y enpHas TEIOEMKOCTh BEIIECTBA. TeImI000MEeH U TEIJIOBOE
paBHOBecHe. YpaBHeHHE  TeruioBoro  Oamanca. IlmaBienme W OoTBepleBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YJenbHas Teriora IuiaBieHus. [lapooOpa3oBanue u
koHneHcanus. Ucmapenune. Kunenue. Y aenpHas Temiora mapooOpa3oBaHus. 3aBUCUMOCTD
TEeMIIepaTypbl KUTICHUS OT aTMOC(EPHOTO AaBICHUS.

BnaxnocTts BO3myxa.

DHeprusi TOIUIMBA. Y IeJbHAS TEIIOTa CTOPAHUSI.

[Mpunuuns!r padoTsl TemnoBbix aBurateneid KIIJ[ temmoBoro asurartens.
TemnoBble ABUTATENN U 3alIATA OKPYXKAIOWIEH CPEIBI.

3aKOH COXPaHEHHS W MPEBPAIICHUS PHEPTrUM B TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. HaOmronenue OpOYHOBCKOIO JBUKEHUS.

Ha6monenne muddysun.

HaGnronenue siBmeHnid cMavyMBaHUS W KaWJUBIPHBIX SBJICHUU.
HaGnroienne TeniaoBoro pacumpeHus Tell.

N3menenne maBiieHUs rasa mpu U3MEHEHWH 00hEMA W HArpEeBaHUU WU
OXJIQXKJICHUU.

[IpaBuiia u3MepeHus TeMneparypsl.

7. Bupael temnonepenaydm.
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8. OxJaXJeHHE MPU COBEPIICHUU PAOOTHI.
9. HarpeBanue mpwu coBepiieHHH paOOTHI BHEITHUMHU CHJIAMH.
10. CpaBHEHHE TEIJIOEMKOCTEH PAa3IMYHBIX BEIECTB.
11. HaOmroneHne KumeHus.
12. HaGmroneHne moCTOSTHCTBA TeMITepaTyphl MPH TUIABIICHHH.
13. Moaenu TEeniaoBBIX ABUTATEICH.
Jlabopamopnuie pabomot u onvimel.
1. OneITEI IO OOHAPYKEHHUIO JCWCTBUS CHJI MOJICKYJSIPHOTO TPUTSKCHUS.
2. OnpITHl 1O BBIPAUIMBAHUIO KPUCTAIJIOB MOBAPEHHOM COJIM WJIU caxapa.
3. OmpITH IO HAOJIOACHHUIO TETNIOBOTO PACIIUPEHUS Ta30B, JKUAKOCTEH UTBEPIBIX
TeN.

4. OmpeneneHue aBiCHHUS BO3IyXa B Oa/sIOHE HITPHUIIA.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHS BO3AyXa OT €roo0bEéMa u
HarpeBaHUs WIIH OXJIaKICHHS.

6. IlpoBepka rTHUMOTE3bl JIMHEHHONW 3aBUCUMOCTH JIJIMHBI  CTOJIOMKA
XKUJIKOCTH B TEPMOMETPHUCCKON TPYOKE OT TeMIIEpaTypHhI.

7. HaOmroneHue u3aMeHeHUs BHYTPEHHEH SHEPTHH Tella B pe3yJbTaTeTerionepeadn

¥ pabOThl BHEIIHUX CHIL

8. HccrnemoBanue siBIEHUS TEIUIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOW HTOpsUei

BOJIBL.
9. OmnpeneneHue KONMMYECTBA  TEIUIOTHI, TMOJXYYEHHOTO  BOJOW  TIpH
TEIUIOOOMEHE C HarpeThiM METATMYCCKUM LUITUHAPOM.

10. OmpezienieHne yIeabHOU TETNIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mporiecca UCTapeHHS.

12. OmpesieieHHe OTHOCUTENBHOW BIAXKHOCTH BO3JyXa.

13. OmpesenieHne yaenbHOW TETIOTHI TUIABJICHUS JIbJIA.

Pa3nen 7. DiaekTpuueckre M MarHUTHbIE SIBJIEHUS.

Onektpuzauus Ten. J(Ba poma  dIEKTPUYECKUX  3apsiioB.  B3auMmoneicTBue
3apsKeHHBIX Tel. 3akoH KyrnoHa (3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS 3aPSIAKEHHBIX TENl OT
BEJIMYMHBI 3apAJIOB U PACCTOSHUS MEX]Yy TEJIaMH).

Onekrtpuueckoe mone. Hampsok€HHocTh  anekTpuyeckoro  mnosis.  [Ipunnmn
CYNEPIO3UIUU ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YpPOBHE).

Hocurenu »snekTpuueckux 3apsioB. JIeMEHTapHbIN IEKTPUUECKUM  3apsi.
Crpoenue aroma. [IpOBOJAHMKM M JUAJIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOIO
3apsja.

DJIEKTPUYECKUN TOK. YCIJIOBHS CYILECTBOBAHUS SJIEKTPUUYECKOTO TOKa. McTOUHMKH
MOCTOSIHHOTO TOKa. J[eMCTBUS 3IEKTPUUYECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUN TOK B JKUJIKOCTSAX U Ta3ax.

Onektpuueckas nenb. Cuiia Toka. DNeKTpudeckoe HamnpsbkeHue. COonpoTHBICHUE
MIPOBOJHMKA. YJEIBHOE COINPOTUBIEHUE BemecTBa. 3akoH Oma aiid y4yacTKa LIETH.
ITocnenoBarenpHOE U MapaJUIEIbHOE COEAMHEHUE IIPOBOIHUKOB.

Pabota u MomiHOCTh 3neKTpuueckoro Toka. 3akoH [xoyms—Jlenna. Dnektpuueckue
LENU ¥ NOTPEOUTENN AIIEKTpUUYECKON 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

[TocTositHHBIE MarHuThHL. B3auMonencTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoOE mosie.
MarauTtHoe mnone 3emMiM W €ro 3HaueHue i Ku3HM Ha 3emse. OmbeIT Opcrena.
MarauTtHoe I10J€ DJIEKTPUYECKOro Toka. [IpuMeHeHue DJIEKTpOMarHuTOB B TEXHUKE.
JleficTBE MarHWTHOT'O MOJII HAa MPOBOJHUK C TOKOM. ODJEKTPOIBUTATEIb MOCTOSHHOTO
TOKA. VICIIop30BaHME AIEKTPOABUTATEICH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel ®Dapanesd. SBneHune dneKTpoMarHUTHOM WHAyKOMH. [IpaBuino JleHma.
OnekrporeHeparop. CrocoObl MOTyYeHUsl SJAEKTPUUECKOM 3HEPIHH. DJIEKTPOCTAHIMU Ha
BO300HOBJISIEMbIX UCTOYHUKAX SHEPIHH.

ﬂemoucmpauuu.

DJIeKTpu3anus Tel.

JIBa poja BIEKTPUUYECKUX 3apsSA0B M B3aMMOJACHCTBHE 3apsKECHHBIXTEIL.
YCTpONCTBO M IEUCTBHUE JIEKTPOCKOIA.

DneKkTpocTaTuyeckass UHIYKIUS.

3aKOH COXpaHEHHUs SJIEKTPHUYECKUX 3apsiJiOB.

[IpOBOAHUKH U JUDIICKTPUKH.

S



25.

MopnenupoBaHue CUIIOBBIX JIUHUW BJIEKTPUUECKOTO MOJIS.
HcToyHnKH ITOCTOSSHHOTO TOKA.
JlericTBUSA 3IEKTPUYECKOTO TOKA.

. DJNEKTPUUECKUN TOK B KUJKOCTH.

. I'a3oBBIl pazpsa.

. I3MepeHune cuitbl TOKa amMIIepMeTpoM.

. I3MepeHne 3IeKTpUYECKOTO HANpPSKEHUS BOJIBTMETPOM.

. Peoctar n Mara3suH CONpPOTUBIICHUMN.

. BzauMoelicTBue IOCTOSIHHBIX MAarHHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3JICICHUs IOJIOCOB MATHUTA.
. MoaenupoBaHre€ MarHUTHBIX TOJEW MOCTOSIHHBIX MArHHUTOB.
. OneIT Dpcrena.

. MarauTHoOe mMoJie TOKa. DJIEKTPOMArHuT.

. JlecTBME MarHWTHOTO IOJIA HA MPOBOJHUK C TOKOM.

. DNEKTPOBUTaTENIb MOCTOSHHOTO TOKA.

. UccnenoBaHue sBIICHUSA 3JCKTPOMArHWUTHOM WHIYKIIHH.

. OnbrTel @apages.

3aBUCHMOCTD HaIPaBICHHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBHUH €ro
BO3HHKHOBCHHS.
DJIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnule pabomot u onvimel.

1.

OneITEl  TIO Ha6J'HO}1€HI/IIO QJICKTPpHU3allMnu  TCJI PIHIIYKHI/Ieﬁ n Ipu
COIMPUKOCHOBCHUM.

2. HccnenoBanue NEWCTBUS 3JIEKTPUUYECKOTO MMOJIA HA MPOBOJHUKHA WAUIIICKTPUKHU.

3. CoOopka u npoBepka pabOThI ANEKTPUUECKON ENH MOCTOSIHHOTO TOKA.

4. V3MepeHHe U PEeryaupoBaHUE CHJIBI TOKA.

5. HM3mepeHue u peryampoBaHUE HaIPSIKECHUS.

6. HccimenoBaHne 3aBUCMMOCTH CWJIBI TOKa, HIYLIETO Yepe3 PE3UCTOp, OT
COIPOTHUBIICHHs PE3UCTOPA U HAIIPSLKEHUSI HA PE3UCTOpE.

7. OmbITEI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb JJIEKTPUYECKOIO COIPOTUBIICHUS
IIPOBOJIHHUKA OT €T0 JUIMHBI, IIOIIAAH IIOIIEPEYHOI0 CEUEHHsI U MaTepHala.

8. IIpoBepka mpaBuia CIOKEHMs HAIIPSKEHUM IIPU ITOCIIEA0BATEIIbBHOM COEAMHEHUN
JBYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia s CHIIBI TOKA IIPU NApauIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenne pabOThHl ANEKTPUUYECKOTO TOKA, MUAYLIETO YEpe3 PE3UCTOP.

11. OnpenesneHMe MOIIHOCTH  JJIEKTPUYECKOrO0 TOKA, BBIACIAEMOM Ha
pe3ucTope.

12. MccnenoBanue 3aBUCHMOCTH CWJIBI TOKA, MAYIIETO 4epe3 JIAMIIOUYKY, OT
HaIIPSDKEHUs Ha HEW.

13. Onpenenenne KIIJ[ marpesaress.

14. MccnenoBaHue MarHWTHOIO B3aUMOJEHCTBHS NOCTOSHHBIX MarHUTOB.

15. MI3yuyeHue MarHUTHOTO TOJIi MOCTOSHHBIX MAarHUTOB MPU UX OOBEAUHEHUU H
pa3aciCHUN.

16. McciienoBanye NEUCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OOBITBL, JEMOHCTPUPYIOIIME 3aBHCUMOCTh CHJIBI B3aUMOJCHCTBHS KATYIIKH C
TOKOM M MarHuTa OT CUJIbl TOKAa M HaIlpaBJIEHUs TOKA B KaTYIIKE.

18. I3yueHue nerCTBUSA MAarHUTHOIO IOJI HA IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue u u3yudeHue paboThl 3JIEKTPOABUTATEIS.

20. U3mepenune KIIJ[ 35eKkTpoBUraTeIbHON YCTAHOBKH.

21. ONBITBHI IO UCCIEOBAHUIO ABJICHUS 3JIEKTPOMATHUTHOW MHAYKLIHUH: UCCIEIOBAaHUE
VU3MEHEHUI 3HAYEHUS U HAIPABJICHUS WHIYKIIMOHHOIO TOKa.

9 KVIACC

Pasznes 8. Mexannueckue siBJICHHS.

MexaHudeckoe JIBIDKCHHE. MarepuanbHas TOYKA. Cucrema OTCUYETA.
OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBHXKEHUSI. PaBHOMEpHOE MPSIMOJIMHEMHOE JIBUKEHHUE.
HepaBHoMepHoe mnpsmonuHeliHoe aBuxkeHue. CpelHsii W MICHOBEHHAasi CKOPOCTh Teja
IPU HEPABHOMEPHOM JBHKCHUMU.



Yckopenne. PaBHOyckopeHHOe mpsiMOIuHENHHOE ABMkKeHHe. CBOOOIHOE MajeHHE.
Onpitel [Manuies.

PaBHOMepHOE nBIXKEHUE O OKpY>KHOCTH. llepuon u vactora oOpalieHus.
JluHeriHass W yriaoBas CKOPOCTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHE.

IlepBrii1 3akoH Hprotona. Bropon 3axkon Hrerotona. Tperunt 3akon HrproToHa.
[IpuHIIMIT cynepno3nnuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJbXKECHUS, CHJIA
TPEHUS MOKOSI, APYTUe BUIBI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTECHHs. YCKOpPEHHE CBOOOJHOTO MaJCHHUS.
JIBuxenue mianeT Bokpyr Connua. IlepBas kocmuyeckass ckopocTh. HeecomocTh u
MEPETPY3KHU.

PaBHOBecue wmarepuaibHOM TOYKHA. AOCOIIOTHO TBEPIOE teno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPETUIEHHON OChIO BpaiieHus. MoMeHT cuibl. LlenTp TskecTu.

Nmnynsc Ttenma. HM3menenume wumnynbca. HWmmynbe cuiibl.  3aKOH COXpPaHEHHS
“MIyJibca. PeakTuBHOE NBUKEHUE.

Mexanndeckas pabota u MOIIHOCTE. PaboTa cuit TsbkecT, ynpyroctu, Tpeaus. CBsi3b
SHEpruu W pabotel. lloTeHuManpHas »JHEPrus Tela, MOAHITOrO HaJl MOBEPXHOCTHIO
3emiu. [loreHunanbHas 3HEpPrUs cxkatou npyxuHbl. KnHetmueckas sHeprus. Teopema o
KUHETUYECKOM SHEPTUH. 3aKOH COXPAaHEHUS MEXAaHUYECKON SHEPIHH.

Jemoncmpayuu.
1. HaOmroneHne MEXaHMYECKOTO JIBMIKCHHS TeJla OTHOCHTEIIBHO Pa3sHBIXTEN
OTCYETA.

2. CpaBHeHHE MyTel U TPACKTOPUI IBMIKEHHUS OJHOTO M TOTO K€ TEIA0THOCHUTEIBHO

Pa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS MPSMOJIMHEHHOTO JBUKCHUSI.

HccnenoBanve MpuU3HAKOB PaBHOYCKOPEHHOTO JIBHKEHUS.

HabGmonenne ABMKEHHS Tella IO OKPYKHOCTH.

HabntoneHne MexXxaHWYeCKUX SBICHUH, NPOUCXOJAIIMX B CHUCTEME OTCUéTa

«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABM)XEHUM OTHOCUTENIHHO

KaOuHeTa (U3HUKHU.

7. 3aBUCUMOCTb YCKOPEHHMS T€Jla OT MACChI TeJla U AEUCTBYIOIIEH Ha HETO CUJIBI.

8. HaOmroneHue paBeHCTBA CWJ MPU B3aUMOJACHCTBUM TeIl.

9. HM3MeHeHMe Beca Tena MPU YCKOPEHHOM JIBUKEHHH.

10. Ilepenaua ummynbca Mpu B3aUMOACUCTBUM TEI.

11. IIpeoOpa3zoBaHus SHEPTUM NPU B3aUMOJEHUCTBUU TEI.

12. CoxpaHeHHe MMIYJbCa MIPU HEYNPYIOM B3aUMOJECHCTBUU.

13. CoxpaHeHHe UMIYyJIbca MPU aOCOIIOTHO YIPYroM B3aUMOACHCTBHH.

14. HaOnroneHue peakTUBHOIO JBHXKECHHSL.

15. CoxpaHeHHE€ MEXaHWYECKON 3HEPTrUu NpU CBOOOJHOM MAJCHHH.

16. CoxpaHeHHEe MEXAHMYECKOW »HHEpruu TMpu JABXKEHHM Tejla TOJ
NEUCTBUEM IIPYKUHBI.

Jlabopamopnuie padbomut u onvimul.

1. KonctpyunpoBaHue TpakTa Juisl pa3roHa U JaJbHEHIIEro paBHOMEPHOTO JBUKEHUS
[IApUKA WM TEJIEKKH.

2. Omnpenenenue cpeaHeil CKOPOCTH CKOJbXEHUs OpycKa WM JIBUKEHHUS IIapuKa Mo
HAKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpeHHUs Tejla MPU PAaBHOYCKOPEHHOM JIBUKEHUU 11O HAKJIOHHOM
IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTU IIyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JBUKEHUU
0e3 Ha4aJIbHON CKOPOCTH.

5. IlpoBepka rumoresbl: €CiIM MPU PABHOYCKOPEHHOM JBM)KEHMHM O€3 HadalbHOMN
CKOPOCTH IYTH OTHOCSTCS KakK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJIMHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUSI CKOJBXKEHHUS OT CHJIBI HOPMAaJbHOTO
JIABJICHHUS.

7. Omnpenenenne Kod(p(GUIKMEHTA TPEHUS CKOJbXKEHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

9. Omnpenenenue pabOTHI CUJIIBI TPEHUSI IPU PABHOMEPHOM JABIKCHHUHTEIA IO
TOPU30HTAIIBHOU IMTOBEPXHOCTH.
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10. Onpenenenne pabOThl CWJIBI  YOPYrOCTH TIpU TOABEME Tpy3a C
WCIOJIb30BAHHEM HETOJIBU’KHOTO M TOJIBUYKHOTO OJIOKOB.

11. I3ydyeHune 3aK0OHa COXpPaHECHUS DHEPIUU.

Pa3znen 9. Mexanuveckne Koj1eOGaHWsi U BOJHBI.

Konebarensnoe naBmkenne. OCHOBHBIE XapaKTEPUCTHUKU  KOJEOAHWIA: TIEpUO],
4acToTa, amIuIMTyaa. MareMaTndecknuii M NPy KUHHbIM MasATHUKU. [IpeBpamenne sHepruu
MIpH KO0Je0aTeIbHOM JIBIKEHUU.

3aryxatouie KonebaHus. BoiHyxkneHHble konebGanus. Pesonanc. Mexanuueckue
BOJIHBI. CBOMCTBAa MEXAaHUYECKUX BOJIH. [Ipo/1oibHBIE U MONIEpeYHbIe BOJIHBI. J[JIMHA BOJTHBI
U CKOpPOCTb €€ pacnpocTpaHeHUs. MexaHndeckue BOJHBI B TBEPIAOM Telle, CEUCMUYECKUE
BOJIHBI.

3Byk. [')poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. IHppa3Byk U yiabTpa3ByK.

Jemoncmpayuu.
Hab6monenne koneGaHuii T MO IEHCTBUEM CHUJIBI TSDKECTH M CHUJIBIYIIPYTOCTH.
Hab6monenne xonebanuii rpy3a Ha HUTH M HA TIPYXKHUHE.
Habmonenne BBIHYXACHHBIX KOJIeOaHUN U pe30HaHCA.
PacnpoctpaneHnre MpoAOJbHBIX U MONEPEUYHBIX BOJH (HA MOJIEIN).
Habmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKUI PE30HAHC.
./Ia6opamopnb1e paoomul u onvimeul.
1. OnpeneneHre 4YacTOThl M MepHOJa KoJIEOAHUM MaTeMaTH4eCcKOro
MasITHHUKA.
2. OmpezgeneHue 4acToThl U MEpUOAA KOJIEOAHUN MPYKUHHOTO MAsITHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpPHOa KOJIEOAHUI TMOJBEIICHHOIO0 KHHUTH I'py3a
OT JUIMHBI HUTH.
4. HccrnenoBaHue  3aBUCUMOCTH  MepuUoja  KojJeOaHUN  MpPYKMHHOTO
MasiTHUKa OT MaccChl rpy3a.
5. IlpoBepka HE3aBUCHUMOCTU IE€pUOJa KOJeOaHUN TIpy3a, IMOJBEIICHHOTOK HUTH,
OT Maccsl Ipy3a.
6. OnpITbl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb I€puojia  KoJeOaHMit
IPYKUHHOI'O MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH IPY>KUHBL.

7. W3MepeHue ycKOpeHHUs CBOOOJHOTO HajeHUS.

Pa3nen 10. DiekTpoMarHuTHOE MOJ€ M 3J1eKTPOMATHUTHBIE BOJIHBI.

DIIEKTPOMAarHuTHOE MOJIe. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOKCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [Ilkanma sneKkTpoMarHUTHBIX BOJIH. M CIOIB30BaHUE 3JIEKTPOMATHUTHBIX BOJIH IS
COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoja ceera. CKkopocTs cBeTa. BogHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa dJEKTPOMAarHUTHBIX BOJIH.

2. BousiHOBBIE CBOWCTBaA CBETa.

Jlabopamopnuie padbomot u onvimol.

1. I3yueHue cBOMCTB 3JI€KTPOMArHUTHBIX BOJIH C MOMOILbIO MOOUIIBHOTO TenedoHa.

Pa3znen 11. CBeroBble siBJIeHMS.

JIyueBas mozens ceera. Mictounuku cBera. [IpsMonuHeliHoe paclipocTpaHeHUEe CBETa.
3atmenuss Connua u Jlywel. Otpaxenue cBera. Ilnockoe 3epkano. 3aKOH OTpaKeHUS
CBETA.

[Ipenomiienne cBeTa. 3aKOH MpeaoMIIeHUs cBeTa. [losHOEe BHYTpEHHEE OTpaKeHUE
cBera. Mcnonp30BaHuE MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX.

JIlunza. Xon nydeir B nunH3e. OnTtuueckas cucrema (oroamnmapara, MUKpPOCKONA U
Teneckona. ['11a3 kak ontudeckas cucteMa. baM3opyKkocTs U JaIIbHO30PKOCTb.

Paznoxenue Oenoro cera B crekrp. OmnbiTel HbtoToHa. CrokeHue CIEKTPalbHbIX
1uBeTOB. Jlucnepeus csera.

Jemoncmpayuu.

1. IlpsAmosnHENHOE pacupOCTPAHEHHUE CBETA.

2. OrpaxxeHue cperta.

3. Ilomyuenue wu300pakeHH B IUIOCKOM, BOTHYTOM M BBIIYKIOM

3epKaax.

4. llpenomnenue csera.

oUAwN e



OnTuyeckuii CBETOBOJ.

Xon nydeil B cobuparoiiei TuH3e.

X0 Iy4yer B pacCEeMBAIOLICH JIMH3E.

Homyuenue H300pakeHHil C MOMOIIBIO JINHS.

[Mpunmun neiictBusa (oToammapata, MUKPOCKONA U TEIECKOTA.

10. Mogens rnasa.

11. Paznoxxenue Genoro cBera B CHEKTP.

12. Tlomyuenue Genoro cBeTa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimel.

1. HccnenoBaHue 3aBUCHMOCTH yriia OTPaKEHHUS CBETOBOTO Jiyda OT yriamaicHHs.

2. V3ydeHue XapaKTepUCTHK H300paKCHHs MpEaMeTa B MJIOCKOM 3€pKaje.

3. HccnemoBanue 3aBHCHMOCTH YIJIa TPEJIOMIICHHS] CBETOBOTO Jiyda OTYIJIa

MaJeHUs] Ha TPAHUIIEC «BO3TyX—CTEKIIO».

4. Tlomydyenune n300pakeHH C TMOMOIIBIO COOMpAIOIEH JIUH3HI.

5. Onpenenenue  (QOKYCHOTO  PAcCTOSHUS U ONTHYECKOW  CHJIBI

coOMparoIIeH JTUH3HI.

6. ONBITHI MO Pa3JIOKEHUIO OEJIOTO CBETa B CIIEKTP.

7. OmBITHI IO BOCHPUSITHIO I[BETAa MPEAMETOB IMPH WX HAOIIOIEHUU dYepes

I[BETOBBIC (DUITBTPHI.

Pa3nen 12. KBanToBble sIBJIeHMHS.

OmnswiThl Pesepdopna u mmanerapHas Moaenb atoma. Moaens aroma bopa.
Hcnyckanue u moromieHne cBeta atomoM. KBauTel. JImHeyaTbie CHEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oera- m ramma-usnydeHus. CTpoeHHE aTOMHOTO sijipa.
Hyxnonnas mopaens atoMmHoro siapa. M3ortombl. PammoaktuBHbIE mpeBparnieHus. [lepuon
noJrypacraja aTOMHBIX siep.

SnepHbie peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MAcCOBOTO YHWCEN. DHEPrus
CBs3M aTOMHBIX sijep. CBsi3b Macchl M JHEprud. Peaknuu cuHTE3a W JIEJCHUS sjep.
Nctounnku sHeprun ConHua u 3BE3A.

SnepHas sHepreTuka. JleiicTBUs paAMOaKTUBHBIX U3JyUYE€HUN HA KUBbIE OPTaHU3MBI.

Jlemoncmpayuu.

CrieKTpbl U3IY4eHUs] U TOTJIOLIEHUS.

CrieKkTpbl pa3IuyHbIX ra3oB.

Crnextp BOJOpOJA.

HabGmonenue tpekoB B kamepe Bumnbcona.

Pabota cu€Turka MOHM3UPYIOLIUX H3ITyYEHUH.

Peructpauust m3nydeHus NPUPOIHBIX MUHEPAIOB U MPOIYKTOB.

JIaﬁopamopubte paoomuvl U onvimol.

1. HaOnroneHue CIUIOMIHBIX M JIMHEMYAThIX CHEKTPOB HU3IIYUEHHS.

2. HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUU YACTHUIBI 110 TOPMO3HOMYIYTH (TIO

¢dororpadusm).

3. HW3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpHTEILHO-0000IAKOIIMIT MOYJIb.

[ToBTOpUTENHHO-0000MIAIOMINIT  MOAYJIb TpeJHAa3HAYeH Uil CUCTEeMaTH3alud H
000011IeHUsI MPEIMETHOTO COJEPKaHUA U ONbITa JEATEIbHOCTH, MPUOOPETEHHOTO MpPU
W3y4eHHUH BCEro Kypca (U3MKH, a Takke I TMOJATOTOBKM K OCHOBHOMY
rOCyapCTBEHHOMY 3K3aMeHy M0 (pu3uke i 00ydaromuXcs, BbIOPABIIUX 3TOT y4€OHBII
MpeIMeT.

[Ipy u3ydyeHMM HAHHOTO MOAYJS pPEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BUbI
JeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUnBaETCs JOCTUKEHUE
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MpPEeIMETHBIX U METalpeIMETHBIX IJIAHUPYEMBIX pPE3yJIbTaTOB OO0yudeHUus, (popMUPYETCS
€CTECTBEHHOHAY4YHAasi IPaMOTHOCTh: OCBOCHHME HAay4YHBbIX METOJOB MCCIIECHOBAaHMS SIBICHUU
MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSCHATh (PU3MUECKHUE SIBICHUS, MPUMEHSS
IIOJIy4YE€HHbIE 3HAHUs, peIIaTh 3aa4, B TOM YHUCIIE KAUECTBEHHbIE U DKCIIEPUMEHTAJIBHBIE.

[IprHIMIIMAIBHO ESATENBPHOCTHBIM XapakTep JaHHOIO pasjelia pealnsyercs 3a
C4€T TOTO, YTO OOYUAIOIIMECS BBIMIOIHAIOT 3aJaHUs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHMM paAClO3HaBaTh M HAYYHO OOBACHATH (pu3mueckue
SIBJICHUSI B OKPY’KAIOILLEW NMPUPOJIE U NTOBCEHEBHOMN JKU3HU;

WCIIOJIb30BaTh HAay4HbBIE METOJIbI UCCIEA0OBAHUS (PU3NYECKUX SIBICHUH, BTOM YHUCIE



JUIS TIPOBEPKU TUIIOTE3 U MOIYYCHHS] TEOPETUUECKUX BBIBOJIOB; OOBSCHATH HAYUHBIC
OCHOBBI HanboJee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTHUM, HampuMep,

MPAKTUYECKOTO WCIIOJIb30BAHUS  PA3JIUYHBIX
MCTOYHHUKOB SHEPTUM HA OCHOBE 3aKOHA MPEBPALLCHUS U COXPAHEHUS BCEX U3BECTHBIX
BHUJIOB DHEPIUH.

IJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3ydyenne (u3uku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAMpaBiIeHO Ha
JIOCTIDKEHUE  JIMYHOCTHBIX, METANPEJAMETHBIX U  TPEAMETHBIX  00pa30BaTEIIbHBIX
pe3yIbTaTOB.

B pesynprate m3ydeHums GU3MKA HA YpOBHE OCHOBHOTO OOINEro oOpa3oBaHUSA y
oOydJaromerocss OyayT chOpPMHPOBAHBI CICAYIONTNE TUIHOCTHBIC PE3yJbTaThl B YaCTH:

e 1) mMATPHOTHYECKOT0 BOCHUTAHMA:

e — TpOSBICHHEC WHTEPECAa K HUCTOPUM U COBPEMEHHOMY  COCTOSHUIO
poccuiickoi (pu3nUecKoil HAyKH;

e — IICHHOCTHOC OTHOIICHHE K JOCTH)KCHUSM POCCHUHCKUX YYEHBIX-(DU3HKOB;

2) TPaKIAHCKOT0 M JTYXOBHO-HPABCTBEHHOr0 BOCHUTAHMSA:

e — TOTOBHOCTh K AaKTHBHOMY YyYacCTHIO B OOCYXJICHUHM OOIICCTBCHHO 3HAYMMBIX WU
THYECKUX MPOoOJIEeM, CBS3aHHBIX C MPAKTUYCCKUM TPUMEHEHHEM JOCTHKCHUM
bu3HKy;

e — OCO3HAHHWE BAXXHOCTU MOPATBHO-ITUYCCKUX MPUHIIUIIOB B JICATEIHHOCTH
y4E€HOTO;

e 3) 3CTETHYECKOr0 BOCHHUTAHHSA:

e — BOCHPHUATHE 3CTETUYCCKHX Ka4eCTB (PU3MYECKON HAyKH: €€ rapMOHUYHOI'O

OCTPOCHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

e 4) HEHHOCTH HAYYHOTO TMO3HAHUS:

e — OCO3HaHUE ILIEHHOCTH (PU3NYECKON HayKM KaK MOILHOIO MHCTPYMEHTAa IO3HaHUS
MHUpPA, OCHOBBI Pa3BUTHUSl TEXHOJOTUH, Ba)KHEWILEH COCTABIIAIONIEH KyIbTYpHI;

e — pa3BUTHE HAYYHOM JIHOOO3HATEIBHOCTH, MHTEpPECa K MCCIIEI0BATEIbCKOM

NEeSITENIbHOCTH;

e 5) d¢opvmupoBaHusT  KYJAbBTYPbl 3A0POBbS H  3MOIHOHAJIBLHOIO
0J1aronmoJIy4uns:

e — OCO3HAaHME LEHHOCTH O0€30IacHOro oOpa3a KHU3HU B COBPEMEHHOM

TCXHOJIOTHYCCKOM MHPC, BA)KHOCTH IIPaBUJI 0e30I1aCHOTO IMMOBCACHUS HA TPAHCIIOPTEC, HA
aoporax, € 3JICKTPpUICCKHUM U TCIIJIOBBIM 060py,[[0BaHI/IeM B IOMAIIHUX YCJIOBUAX;

e — cpOpMHUPOBAHHOCTb HaBblKa pe(IEKCHUU, NPU3HAHUE CBOETO IpaBa Ha OMMUOKY U
TAKOI'0 K€ MpaBa y IPyroro 4ejoBeKa;

e 6) TPyA0OBOTrO BOCIIMTAHMS:

e — QAKTUBHOE YYacTH€ B PEIICHHMM MNPaKTHUECKUX 3afad (B paMKax CEMbH,
o0pa30BaTeNIbHONW OpraHU3alliM, TOpoJa, Kpas) TEXHOJOTMYECKOW U COLHMaJIbHOM
HaIPaBJIICHHOCTH, TPEOYIOUINX B TOM YHCIIE U (PU3HMUECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY HU3yUYEHUIO NMpOQeccuil, CBA3aHHBIX C (PU3UKOM;

7) 3KOJIOTMYECKOT0 BOCTTUTAHMS:

e — OpHUEHTAllUd Ha NpUMEHEHHE (U3MUECKUX 3HAHUU JJIS pelleHus 3ajad B 00yiacTu
OKpYXKarolllel Cpeapl, IUIAHUPOBAHUSA IOCTYNKOB M OLEHKM HX BO3MOXKHBIX
IOCIICACTBUM I OKPYKAIOLIEU CPElbl;

e — OCO3HaHHE TJ00AJBLHOTO XapaKTepa HKOJIOTMYECKUX MpoOJIeM U MyTed ux
pelIeHus;

e 8) aganTanuu K M3MEHSIIOIIMMCS YCJIOBUAM CONMAJIBLHOI 1 MPUPOTHOKCPeabI:

e — TOTPEOHOCTH BO B3aUMOJEWUCTBUM IIPU BBINOJIHEHUM HWCCIEAOBAHUNA U
MPOEKTOB (PU3UUYECKON HAIMPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAMJPYTHUX;

e — TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO
JeSITEIbHOCTD;

e — MOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUW, B TOM 4YHCIE (HOPMYIUPOBATH UICH,

MTOHSATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SBIICHHSIX;
— OCO3HaHHWE NEePUIMTOB COOCTBEHHBIX 3HAHMH W KOMIIETEHTHOCTECH B



obnactu (HU3HKY;
e — IUIAHWPOBAHHE CBOETO PAa3BUTHS B MPUOOPETEHUHN HOBBIX (DU3MUCCKUX 3HAHUIA;

CTPCMIJICHUC AaHAJIUM3HUPOBATH W  BBIABIATH  B3aMMOCBA3HM IIPUPOIELIL,

oOI11ecTBa ¥ 5dKOHOMUKH, B TOM YHUCJI€ C UCIOJIb30BaHUEM (U3MUECKUX 3HAHUIA,
e — OLICHKA CBOMX JEHUCTBUU C YYETOM BIMSHMS HA OKPYKAIOIIYIO Cpeny,
BO3MOXHBIX TI00aTbHBIX MOCIEACTBHIA.

METANPEIMETHBIE PE3YJIBTATDBI

B pesynprare OCBOCHHs MporpaMMbl MO (PU3MKE Ha YPOBHE OCHOBHOI'O OOIIEro
oOpasoBaHus y oOydJaromerocsi OyayT chOpMHUPOBaHBI MeTalpeIMeTHbIe Pe3yJbTaThl,
BKIIIOYAIOIIME I103HABaTEIbHbIC YHUBEPCAIbHBIC yYUCOHBIC NCHCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCaJIbHbIC yU4eOHbIC ICHCTBUSA, PETYIATHBHBIC YHHUBEpCAIbHBIC yUCOHBIC NCHCTBUS.

ITo3HaBaTe/ibHBbIE YHUBEpPCcAJIbHbIE y4eOHbIe AeiicTBUsiba3oBbie

JornueckKue JAeicTBHUA:

BBISIBIIAITh W XapaKTePU30BaTh CYIISCTBCHHBIC MPHU3HAKU OOBEKTOB
(siBEHUN);

yCTaHABJIMBATh CYIICCTBEHHBIM MPU3HAK KIACCU(PUKAIIUN, OCHOBAHUSI IS
0000111eHNsT 1 CPABHEHUS,

BBISBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX ¥ HAOTIOIEHUSAX, OTHOCSIINXCSA K (PU3HMUECKUM SIBICHHSIM;

BBISBJISITh TIPUYNHHO-CIICJCTBEHHBIC CBS3U MPU M3YYCHUU (PU3UYECKUX SIBICHHUU U
MIPOIIECCOB, JENIaTh BBIBOJBI C HCIOJH30BAHUEM JCIYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJTIOYEHUH, BBIJBUTATh THUIIOTE3bI O B3aUMOCBS3SIX (DU3MYECKUX BEIUYMH;
CaMOCTOSITEIbHO BBIOMpPATh CcHoco0 peuieHuss y4eOHOW (u3MUYEcCKOW 3aJadu
(cpaBHEHHME HECKOJBKMX BAapUAHTOB pELIEHUs, BHIOOp Haubosiee MOAXOISIIErO ¢
y4€TOM CaMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTeibCKue 1eCTBUA:

UCIIOJIb30BAaTh BOIPOCHI KaK HCCJIEA0BATEIbCKUM HMHCTPYMEHTIIO3HAHMS;
OPOBOJUTH IO CaMOCTOATEJIBHO COCTAaBJICHHOMY IUIaHY OIBIT, HECJIOXHBIN
(pu3UUYECKU SKCIIEPUMEHT, HEOOJIBIIOE UCCIEA0BaHNE (PUINYECKOTO SIBJICHNUS;
OLICHMBAaThb Ha MPUMEHHUMOCTb U JOCTOBEPHOCTb HH(POPMALIMIO, MOJYYEHHYIO B
XOJI€ UCCIIEIOBAHUS UJIU 3KCIEPUMEHTA;

CaMOCTOSITENbHO (pOpMynupoBaTh OOOOIIEHUS M BBIBOABI IO peE3yJbTaTam
IPOBEAEHHOTO HAOIOACHHUS, ONbITA, UCCIEIOBaHUS;

IPOrHO3UPOBAaTh BO3MOYKHOE JalibHEWIee pa3BUTHE (PU3UYECKUX IPOLIECCOB, a
TaK)K€ BBIJIBUTaTh MPEINON0KEHUSI 00 MX PAa3BUTUH B HOBBIX YCIOBUAX MU
KOHTEKCTaX.

Pabora ¢ undopmanueii:

OPUMEHSTh Pa3JIMuHbIe METOJbl, HHCTPYMEHTbl W 3alpoChl MpPU IOUCKE U
otOope UHPOPMAIIUU UM JAHHBIX C YYETOM IPEIOKEHHON yueOHOU pusmueckoit
3a/1a4u;

aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh W MHTEPIPETUPOBATh HUH(POpPMALUIO
pa3IUYHBIX BUJIOB U (HOPM MpECTABICHHUS;

CaMOCTOSITEILHO BBIOMPATh ONTUMANIbHYIO (OpMY Ipe/CTaBICHUS HH(OPMALUKU U
WUTIOCTPUPOBATH PEIIaEMbIE 3aa4l HECIOKHBIMUA CXEMaMHU, TUarpaMMaMu, MHOM
rpadukoil ¥ ©X KOMOUHAIUSMU.

KoMMmyHuKaTHBHBIe YHHBepcaJbHble y4eOHbIe JeiicTBHUS:

B X0Jie OOCYyXJleHus1 y4eOHOTro MaTepuaina, pe3yJbTaToB JIa0OpaTOpHBIX PadoT U
IPOEKTOB 3aJaBaTh BONPOCHI IO CYIIECTBY O0OCYXkJAaeMOW TeMbl U BbICKa3bIBAThH
UJe, HalleJICHHbIE Ha PEIICHUE 3a/Jayd U MOJAJEp)KaHHe OJaroxenaTelbHOCTH
OOIICHHS;

COTIOCTAaBJISATh CBOM CYXJACHUS C CYKICHUSMU JAPYTHX YYaCTHUKOB JHAIora,
0oOHapYy>KMBATh PA3IMYNE U CXOJCTBO MO3UIIUNA;

BBIPAYKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJUYHO TPEACTaBIATH PE3YAbTaThl  BBINOJHEHHOTO (PU3UYECKOTO OIbITa



(3KCIIepUMEHTa, UCCIEN0BaHUS, IPOEKTA);

MOHUMAaTh M HCIOJIb30BaTh TMPEUMYIIECTBA KOMAHAHOW ¢ WHIWBUIYAIbHOU
paboThI MPHU PELICHUN KOHKPETHOHN (hU3HUECKON MPOOIeMBL;

MPUHUMATh II€JI1 COBMECTHOM JAEATeTbHOCTH, OPTraHM30BBIBATH JACUCTBUS MO €€
JOCTHKEHUIO:  paclpeiessaTb poji, O0OCYXJaTh HPOLECChl M  pe3yJbTaThl
COBMECTHOMU paboThI, 00001IaTh MHEHHS HECKOJIBKUX JFOJICH;

BBITIOJTHATH CBOIO YacCTh PabOThI, JOCTUTAsh KayeCTBEHHOTO pe3yJbTaTa Mo CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C APYTUMU WICHAMU KOMaH/IbI;
OIICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOMUN TMPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITETFHO C(HOPMYTUPOBAHHBIM YYAaCTHUKAMHU B3aWMOJCHCTBUS.

PeryasiTuBHBIe  yHUBepcaJibHble  Y4yeOHble  JeHCTBHSA

Camoopranuzanus:

BBISBJISITH NPOOJEMBl B JKU3HEHHBIX W Y4YEOHBIX CHUTYalUAX, TPEOYIOUTUX IS
penieHnst GU3NIECKUX 3HAHUM;

OPUEHTHPOBATHCS B PA3IMYHBIX MOJIX0aX MPUHATUS PELICHUN (MHIMBUIYAIbHOE,
OPUHSATUE PEUIECHUS B TPYMIE, IPUHATUE PELICHUN TPYIIION);

CaMOCTOSITEIHHO COCTABIISITh alTOPUTM pellieHuss (PU3NYECKON 3aJauu WIM TUIaHa
UCCJICIOBAHUS C YYETOM MMEIONIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHpOBATh IpeJjlaraeMble BapUaHThl PEIICHUH;

JieNiaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIHOHAJIbHBII HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallud U Tpeajarath IUlaH €€ U3MEHEHUS;
OOBSICHATDh MPUYMHBI JOCTHKEHHS (HEIOCTHXKEHHUSI) PE3yNbTaTOB JEATEIbHOCTH,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JESATENHLHOCTH (B TOM UYHCIE B XOJ BBIIOJHEHHUS
(pU3UYECKOr0 HCCIENOBAaHUA WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIBLCTB,
U3MEHUBILINXCS CUTYalUH, YCTAHOBJIEHHBIX OUIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHMBAaTh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUSM;

CTaBUTh CEOsl HA MECTO JPYyroro 4YejoBeKa B XOJ€ CHOpa WIM JUCKYCCUU Ha
Hay4yHYI0 T€MY, IIOHMMAaTb MOTHUBBI, HAMEPEHHUS U JIOTHKY JPYroro;

IpU3HABaTh CBOE MpPaBO HAa OIIMOKY MpU pElIEHUH (PU3NYECKUX 3a]ad WU B
YTBEPKJACHUSAX HA HAy4HbIE TEMbI M TaKOE K€ IPaBO APYTOro.

HNPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydyenuss B 7 KJjacce IpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh C(POPMUPOBAHHOCTh y O0YUAIOLIUXCSI YMEHUI:

UCIIOJIb30BAaTh MOHSATHS: (PU3NYECKHE M XUMHUYECKUE SIBICHMs, HaONIOACHUE,
OKCIIEPUMEHT, MOJ€lb, THUIOTEe3a, E€OUHULBl (PUINYECKUX BEIUYMH, aToM,
MOJIEKyJa, arperaTHble COCTOSIHMS BelllecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHMYECKOe JABW)XEHHE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJUHENHHOE),
TPAaeKTOpUs, paBHOJACHCTByIOIIAs cuia, AedopMauus (ympyras, MJacTHUECKas),
HEBECOMOCTb, COOOIAOLIUECS COCY/IBL;

paznuuarh sBieHus (aud@ys3us, TEemIoBoe IBUKEHHE YacTHUL BEIECTBA,
paBHOMEpPHOE JIBI)KEHHE, HEPAaBHOMEPHOE JBI)KEHHE, MHEPLUs, B3aUMOJICHCTBHE
TE€Jl, PAaBHOBECUE TBEPIABIX TEJI C 3aKPEIUVIEHHOW OCBIO BpallEHMs, Ieperada
JaBJICHUST TBEPIBIMH TeJIaMM, >KMJIKOCTAMHM M Ta3aMHu, aTMOoc(epHOe JaBJeHUE,
IUIaBaHUe

TEJ, NPEBPALLECHUS MEXAaHUYECKOM SHEpPruH) MO OMUCAHUI0 HUX XapaKTEepPHBIX
CBOMCTB M Ha OCHOBE OIbBITOB, JEMOHCTPUPYIOUIUMX JlaHHOE (U3nUecKoe
SIBJICHUE;

pacno3HaBaTh MPOSIBICHHE H3YYCHHBIX (U3MUECKUX SIBICHUM B OKPYXKAIOIIEM
MHUpE, B TOM 4Hcle (PU3NYECKUE SBICHUS B MPHUPOJE: MPUMEPHI JABIKECHHS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOW M HEXXUBOM MPUPOJIE, IEMCTBUE CUIIBI TPDEHUS B
MpPUPOAEC U TEXHUKE, BIUSHUE aTMOC(EpPHOro NaBIICHHWS Ha KUBOM OpraHU3M,
IJIaBaHUE PbIO, pHIYArv B TEJE 4YEJIOBEKAa, IMPHU 3TOM MEPEBOIUTH MPAKTUUYECKYIO



3ama4y B yueOHYIO, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (IMpHU3HAKU) (PUINUECKUX
SIBJICHUI;

OMKCHIBATh H3Y4YCHHBIE CBOWCTBA Ten © (PU3UYECKUE SBICHUS, HCIOIB3YS
bu3ndeckne BeTWYWHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BPEMs, ITYTh,
CKOPOCTh, CpPEIHSA CKOPOCTb, CHJa YNPYTrOCTH, CHUJA TSKECTH, BEC Tella, CUa
TpeHMsI, JaBieHHe (TBEPAOrO Tela, >KUIKOCTH, ra3a), BBITAJKUBAIOIIAs CHUIIA,
MexaHu4deckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KOd()PHUIIUEHT
MOJIE3HOTO ACUCTBHS MEXaHHU3MOB, KHHETHUECKas U MOTCHIMAIbHAS YHEPTHs), IPH
OMHMCAHUM TIPABWJIBHO TPAKTOBATh (PU3WUYECKHA CMBICI HCIONB3YEMBIX BEIWYUH,
ux 0O0O3HaueHUsT ¥ eAUHUIBI (U3UYECKUX BEIMYHMH, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIONIME JaHHYIO (PU3MUECKYIO BEIMUUHY C IPYTMMU BEIMYMHAMU, CTPOUTH
rpauKu N3y4EHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEIHYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PM3MUECKHE SIBICHHS M TMPOIECCHI, HCIONb3YS
MpaBwyia CIOXEHUs cuil (BAOJb OAHOM mpsiMoi), 3akoH I'yka, 3akoH Ilackans,
3aKOH ApXxuMeaa, MpaBUJIO paBHOBecHs pbidara (O70Ka), «30J0TOE TPABUIION
MEXaHHWKH, 3aKOH COXPAaHCHHMS MEXaHHMYECKOW DHEpPruH, NpH DTOM J1aBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U 3alUChIBAaTh €ro MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSICHATh (U3NUYECKHUE SBICHUS, MPOIECCHl M CBOMCTBA TN, B TOM YHCIC U B
KOHTEKCTE  CUTyallMii  TPaKTUKOOPHUEHTHPOBAHHOTO  XapaKTepa:  BBIABISTH
PUYUHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH O0BSICHEHUE U3 1—-2 JTOTMYECKUX IIaroB ¢
ormopoi Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MYECKUX SBICHUH, PU3NICCKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

pemath pacu€THble 3ajauu B 1-2 NEWCTBHSI, WCIMOJB3Ys 3aKOHBI W (HOPMYIIBI,
CBSI3BIBAIOIINE (PU3UYECKUE BEIWYUHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJadyu
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (PU3NUECKUE BETMYHHBI B (HOPMYIIBI
U TPOBOAUTH PACUEThI, HAXOJUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3aJad, OLEHUBATh PEAIUCTUYHOCTh  MOJY4YeHHOW  (pusnueckoit
BEJIMYMHBI,

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (HPU3UUECKUX
METOJOB, B OMWCAHUM HCCIEIOBAHUS BBIICIATH MPOBEPSEMOE MPEANOI0KEHNE
(rumoresy), pa3auyaTh U UHTEPIPETUPOBATH IMOJTYUYEHHBIH pPE3ysbTaT, HaXOAUTh
OIIMOKH B XOJI€ OIbITA, JI€NaTh BBIBObI IO €0 PE3yJibTaTaM;

MPOBOJUTH ONBITHl IO HAOMIOJAEHUIO (PU3UYECKUX SBICHUM WU (DU3UYECKUX
CBOMCTB Tell: (QOpMYJIUPOBaTH MPOBEPSEMbIC MPEINOJIOKEHUs, CcoOUpaTh
YCTAHOBKY U3 MPEIJIOKEHHOTO O0O0OpyAOBaHUS, 3alUChIBaTh XOJ OIbITa W
bopMyIHUpOBaTh BHIBO/IHI;

BBITNIOJIHSATH MPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MacChl Teja, 00bEMa, CHUIIbI
U TEMIIepaTypbl C UCIOJb30BAHMEM aHAJIOTOBBIX U LHUQPPOBBIX MPUOOPOB,
3aMMChIBaTh MOKa3aHUA IPUOOPOB C YUETOM 33aHHOM aOCONIOTHOM MOTPEIIHOCTH
U3MEPEHNUN;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHON (DHU3MUECKON BEIMYUHBI OT JPYron
C MHCMOJb30BAaHUEM MPAMBIX M3MEPEHUM (3aBUCUMOCTH MYyTHU PAaBHOMEPHO
JBYDKYLIETOCS TeJla OT BPEMEHHU JBM)KEHUS TEJa, CHJIbI TPEHUS CKOJIBKEHUS OT
Beca Tena, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U HE3aBUCUMOCTU  CHUJIbI
TPEHUsI OT IUIOLAAM CONPHUKOCHOBEHHMS TEN, CHJIBI YIOPYTOCTH OT YJUIMHEHHUS
OPYKUHBI, BBITAIKUBAIOLIEH CHJIBI OT 00BbEMA MOTPYKEHHON 4YacTU Tena M OT
IUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTU Teja, OT IIyOWHBI, Ha
KOTOPYIO IIOTPY>KEHO TEJIO, YCIOBUM IIJIABAHUS TEJl, YCIOBHI paBHOBECHs pblyara
u OJIOKOB), y4yacTBOBaTh B IUIAHMPOBAHWU Yy4e€OHOTO HCCIEIOBaHMS, COOMPATH
YCTAaHOBKY M  BBIINOJHATH U3MEPEHHS, CIEAys NPEIOKEHHOMY IUIaHY,
(¢uKCcHpOBaTh PE3yJIbTATHI MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMUUH B BUJIE
MPEeAJOKEeHHbIX Tabmui, u TpaduKoB, JeNaTh BBIBOABI MO PE3ylbTaTaMm
HCCIIEIOBAHUS;

MIPOBOJUTh KOCBEHHBIE M3MEpPEHUsS (PU3MUECKUX BEIWYUH (IJIOTHOCTH BEIIECTBA
KAJKOCTH M TBEPAOrO TeEja, CWIA TPEHUs CKOJBXECHHUSA, [aBJICHUE BO3]yXa,
BBITAIKMBAIOIIAs CHWJIA, JCHUCTBYIONIas HAa TNOrPYyKEHHOE B KUIAKOCTH TEJIO,
KO3((UIIMEHT  TOJEe3HOTO  JEHCTBUS  MPOCTBIX  MEXAaHU3MOB),  CIIEIYs
MPEATOKEHHONM  WHCTPYKIMU: TpPU  BBINOJHEHUU  HU3MEPEHHH  coOupaTh



AKCIIEPUMEHTANBHYIO YCTAHOBKY U BBIYHUCISATH 3HAYCHHE MCKOMOMW BETMYUHBI,
coONrofaTh MpaBWIa TEXHUKA OE30MacHOCTH MpU paboTe ¢ JabopaTOpHBIM
00opyIOBaHHEM;

YKa3bIBaTh MPUHIMUIBI AEUCTBUS TPUOOPOB M TEXHUUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JIWHAMOMETpP, COOOIMIAIOIIMECS COCyAbl, OapoMeTp, phblyar,
MOJIBIDKHBIN U HETIOJBMKHBIM OJOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepU30BaTh MPUHIIMIBI JEHCTBUS HM3YyUYEHHBIX MNPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOM HA MX OMHUCAHUS (B TOM YHCIE: MOAIIMITHUKH, YCTPOHUCTBO
BOJIONIPOBO/IA, THAPABINYECKUIN MPECC, MAHOMETP, BEICOTOMED, TOPIITHEBOM HACOC,
apeoMeTp), HCIOJb3ysd 3HAHMS O CBOWCTBaX (U3MYECKUX SBICHUH U
HE00X0AUMbIe (PU3HUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOAUTH TPUMEPHl (HAXOIUTh HWH(OpPMAIMIO O TpPHUMEpax) MPaKTHIECKOTO
WCIIOJIb30BaHUS (PM3UYECKUX 3HAHWN B TOBCEAHEBHOW XU3HMU i OOECTICUCHHS
0€30MacHOCTH TIpH OOpalleHnH ¢ TPUOOpaMU M TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHECHHS 3J0pPOBbsI W COONIOJCHUS HOPM DSKOJOTUYECKOTO TIOBEACHUS B
OKpY’KAIOIIIEH Cpelie;

OCYHIECTBIISITH OTOOP MCTOYHUKOB MH(popmaiuu B MHTEpHETE B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM 3alpPOCOM, HAa OCHOBE HUMEIONIMXCS 3HAHUW U MYTEM
CpPaBHEHHS PA3IMYHBIX HCTOYHMKOB BBIACIATH HHPOPMAIUIO, KOTOpas SBISIETCS
POTUBOPEUMBON HIIA MOXKET OBITH HEJJOCTOBEPHOI;

UCTIONIb30BaTh MPHU BBIMOJHEHUU YYEOHBIX 3a/laHW HAyYHO- MOMYJSAPHYIO
IUTEepaTypy (PU3UYECKOTO COJICpKaHUsS, CIIPABOYHBIE MaTepUaibl, PECYpChl CETH
WNuTtepner, BiaaeTh mNpuéMaMu KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHuUs
WH(GOPMAIINK U3 OJTHOHN 3HAKOBON CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCHMEHHBIE M YCTHBIE COOOIICHUS HA OCHOBE
2—3 UCTOYHUKOB MHPOpMAINK (HPU3UIECKOTO COACPKAHUSA, B TOM YUCIEC MyOTUIHO
JenaTb KpaTKue COOOIIEHUST O pe3yJibTarax MpPOEKTOB WM  YYEOHBIX
UCCIIEIOBAaHUM, MPU 3TOM TIPAaMOTHO MCHOJb30BATh H3YUYEHHBIM MOHSATUIHHBIN
anmnapar Kypca (QU3HMKHU, COIPOBOXKIATh BBICTYIUIEHUE NPE3EHTALUEH;

IIPU BBIIIOJIHEHUH YUEOHBIX MPOEKTOB U UCCIIEA0BaHUN pacipenensTh 0093aHHOCTH
B IPYIIE B COOTBETCTBUHU C MOCTaBICHHBIMU 33/1a4aMH, CJIEIUTH 3a BBIIIOJHEHUEM
IUIaHAa JEWUCTBUM, AJE€KBATHO OIIEHMBATh COOCTBEHHBI BKJIAJ B JIE€ATEIbHOCTD
IpyNIbl, BbICTpaUBaTh KOMMYHHKAaTUBHOE B3aUMOJCHCTBUE, YUWUTHIBAs MHEHHE
OKpYXaroUX.

K xoHmy oOyueHus B 8 kiacce MpeiMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh C(POPMUPOBAHHOCTh y O0YUAIOLIUXCSI YMEHUI:

UCIIOJb30BaTh MOHATHUS: Macca M Ppa3MEPbl MOJIEKYJ, TEIJIOBOE JBUKECHUE
aTOMOB W MOJIEKYJ, arperaTHbl€ COCTOSIHHSI BELIECTBA, KPUCTAJUIMYECKHE U
aMmop(QHBI€ Tejla, HACHIIIEHHBIH W HEHACBHIIIEHHBIM Tap, BIAKHOCTb BO3/YyXa,
TeMIIepaTypa, BHYTPEHHsS DJHEPIrus, TEIUIOBOM JBUTaTEllb, JJIEMEHTAPHBIN
DJICKTPUUYECKUM 3apsl, DJJIEKTPUYECKOE TMOJe, IPOBOAHUKUA U JOUDIICKTPUKH,
ITIOCTOSIHHBIN AJIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;

pas3nuuaTh sIBJICHUS (TEIUIOBOE paCUIMpPEHUE M CKaTue, TeIIornepenaya, TerioBoe
paBHOBECHE, CMAYMBAHUE, KANWUIAPHBIC SBIICHUS, UCIIADEHUE, KOHJCHCALU,

IIJIaBJICHHUE, Kpuctayum3anus (OTBepAEeBaHUE), KHIIEHWE, TeIulonepenaya
(TeTIONIPOBOAHOCTH, KOHBEKIIMS, U3IIYUEHHUE), dIIEKTPU3AIUS TEJI, B3aUMOICHCTBHE
3apsioB,  JIEUCTBUA AJIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,

B3aMMOJICICTBUE MAarHUTOB, JCMCTBME MArHUTHOIO TOJ HAa MPOBOJHUK C
TOKOM, JJICKTPOMAarHUTHasi MHIYKIUS) MO ONHMCAHMIO MX XapaKTEPHBIX CBOMCTB
U HAa OCHOBE ONBITOB, JAEMOHCTPHUPYIOLIUX JaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE H3YUYCHHBIX (U3MUECKHX SBJICHUW B OKPYXKAIOIIEM
MUpE, B TOM uucie (U3NUecKue SIBJICHUS B IPUPOJIE: OBEPXHOCTHOE HATSKEHUE U
KaWUISIPHBIE SBJICHUS B MPUPOJIE, KPUCTAIUIBI B Ipupoie, u3inydenue CoiHIa,
3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, OOpa3oBaHUE pOCHI, TyMmMaHa, WHes,
CHEra, DJIEKTPUYECKHUE SIBICHUS B aTMOc(epe, EKTPUIECTBO KUBBIX OPTaHU3MOB,
MarHuTHOE 1oje 3eMiH, Jpeild MOoJ0COoB, POJIb MArHUTHOTO MOJIS JJIS KU3HHU Ha
3emiie, TOJSPHOE CHUSHHE, MPU HTOM TMEPEBOJUTH MPAKTUYECKYIO 3aJady B
yueOHY10, BBIJCNSTH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKU) (PU3UUYECKUX SBICHMUIA,
OMKCHIBATh W3Y4YEHHBIE CBOWCTBA Ted H (PU3UYECKUE SBICHUS, HCIOJb3YS



¢usznueckue BeIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI 3HEPrus, KOJUYECTBO
TEIJIOTHI, YJAEJbHAas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAas TEIUIOTa IUIABJICHUS,
yAeNnbHas TeIJIoTa MapooOpa3oBaHUs, YAENbHAas TEIUIOTa CTOpaHUsl TOIUINBA,
KOA((UIIMEHT  TOJE3HOTO JIEHCTBUA TEIUIOBOM  MAaIllMHBI, OTHOCHUTEIbHAS
BJIQXXHOCTh  BO3[yXa, OJJIEKTPUUYECKHI 3apsi, Ccuila TOKa, JIEKTPUUYECKOE
HaIps)KeHHE, COMPOTUBIICHHE MPOBOJHMKA, YIEIbHOE CONPOTHBICHUE BEIECTBA,
paboTa ¥ MOIIHOCTH ANEKTPUUECKOTO TOKA), MPU ONMMCAHUH MPABUILHO TPAKTOBATh
¢u3nYeCKUii CMBICT  HCIONB3YEMBIX BEJIMYWH, OOO3HAUEHUS U  EIUHUIIBI
$u3NYECKUX BETUYHH, HAXOIUTh (DOPMYIBI, CBSI3BIBAIOIINE

JaHHYI0 (PU3WYECKYI0 BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBHCHUMOCTEH (U3MUECKHX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBICHHUS U TPOLECCHI, HCIOIb3Ys
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA,
MPUHLHUII CYNEPHO3ULIUUA MOoJell (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsna, 3akoH Oma JJid yyacTka 1enu, 3akoH Jxoyns—JIeHia, 3aKoH coXpaHeHus
SHEPTUH, TIPU 3TOM J[aBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €0
MaTeMaTUYECKOE BBIPAKECHUE;

OOBSCHATh (DPU3UYECKUE TPOIECCHI U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyalHi IIPAKTUKOOPUEHTUPOBAHHOTO xapakrepa: BBISIBJISATD
IPUYHUHHOCIICICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 TOTUYECKUX IIATrOB C
ormopoii Ha 1-2 W3y4YeHHBIX CBOWCTBA (PM3MUECKUX SBICHUHN, (PU3UUIECKUX 3aKOHOB
VI 3aKOHOMEPHOCTEM;

pemath pacu€THble 3aJauu B 2—3 JEWUCTBHS, UCIOJB3YS 3aKOHBI M (HOPMYIIBI,
CBS3BIBAIOIINE (PU3UYECKUE BEIWYWHBI: HA OCHOBE aHalIM3a YCIOBUS 3a/ayu
3alMChIBaTh KPAaTKOE YCIOBHUE, BBISBIATh HEAOCTATOK JAHHBIX [UJISl PELICHUS
3alay, BHIOMpATh 3aKOHBI W (OPMYJIBI, HEOOXOAMMBIE HJisi €€ pEeIICHuUs,
NPOBOJNTh pacuéThl W CpaBHUBATh IOJYyYEHHOE 3HaueHHWE  (PU3UYECKOM
BEJIMYMHBl C HM3BECTHBIMHUIAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PU3HYECKHUX
METOJOB, HCIOJb3ysl OIMCAaHWE HCCIENOBAaHMs, BBIACIATH IPOBEPSIEMOE
IIPEANOJIOKEHUE, OLEHUBATh NPABUIIBHOCTh NOPSAKA MPOBEACHUS HCCIIEI0BAHMS,
JIENaTh BBIBOJIBI;

IPOBOJUTH OIBITHl 0 HAOMIOACHUIO (U3MYECKUX SBICHUM WIN (PU3NYECKUX
CBOMCTB TeN (KanWJUIApHBIE SIBJICHUS, 3aBHUCHUMOCTbH JABJIEHMSI BO3JyXa OT €ro
o0bEMa, TeMIeparypbl, CKOPOCTH MpOIECCa OCTHIBAHUS W HArpeBaHusl IpHU
U3Jy4YEHUU OT IIB€Ta U3Jydarolled (MOTJIOIIAINIE) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUsl BOJBI OT TEMIEPATYpPbl KUAKOCTH W IUIOAAU €€ TIOBEPXHOCTH,
JNIEKTPU3aLUsA TEJI U B3aUMOJEHCTBHUE AIEKTPUUYECKHUX 3apsOB, B3aUMOJICHCTBHE
NOCTOSIHHBIX MarHMWTOB, BU3yaJIM3alllsl MarHUTHBIX ITOJIEH MOCTOSHHBIX MarHUTOB,
JNEUCTBUSA MAarHUTHOI'O NOJII HA IIPOBOJHHUK C TOKOM, CBOMCTBA DJIEKTPOMAarHuTa,
CBOICTBa AJIEKTPOJBUTATEN MOCTOSHHOTO TOKa): OpPMYyJIHpOBaTh MPOBEpPSEMbIE
NOPEINOJIOKEHHs,, COOUpaTh YCTAHOBKY M3 MPEAJOKEHHOTO 000pyIoBaHUS,
OMMCHIBATh XOJ OIBITa U POPMYJIUPOBATH BHIBOJIBI;

BBIIIOJIHATh IIPSAMBIE U3MEPEHMs TEMIEPATypbl, OTHOCUTEIBHOW BIIAXXHOCTH
BO3/yXa, CHJIbl TOKA, HANPSIKEHUS C HMCIOJb30BAHUEM aHAJIOIOBBIX IPUOOPOB U
JIaTYUKOB (PM3MUECKUX BEJIMYUH, CPABHUBATH PE3yJIbTaThl H3MEPEHUN C y4E€TOM
3a/laHHOM a0COJIFOTHOW MOTPEUTHOCTH;

MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OIHOW (PU3MUECKON BETUYMHBI OT JIPYTOU
C HCIOJIb30BAaHMEM TMpPSIMBIX M3MEpPEHUN  (3aBUCHUMOCTb  COIPOTUBIICHUS
IIPOBOJHMKA OT €ro JUIMHBI, IUIOIIAAW IONEPEYHOI0 CEYEHUsT U YACIBHOIO
COIIPOTUBIICHMS BEIIECTBA IIPOBOJIHUKA, CHJIBI TOKA, UIYLIEro 4epe3 MPOBOJHUK,
OT HalpsOKEHUs Ha [POBOJHHUKE, MCCIEIOBAHUE IOCIENOBATEIBHOIO U
MapajijieIbHOTO ~ COEIMHEHUN TMPOBOJAHMKOB): IUIAHUPOBATH  HCCIIEIOBaHUE,
coOupaTh yCTaHOBKY W BBINOJHATH M3MEPEHUs, CleAys MNpe/UIOKEHHOMY IUIaHy,
(duKcupoBaTh



pe3yabTaThl TMOJNYYEHHOW 3aBUCUMOCTH B BHIE TaOmUI U TpaduKOB, IENaTh
BBIBOJIBI TI0 PE3YJIbTaTaM HCCIICI0BAHUS;

MPOBOJIUTH KOCBEHHBIC U3MEPEHHS PU3NICCKUX BEITUYHH (yIeIbHAS TEIIOEMKOCTh
BEIIECTBA, COMPOTHBIICHHE MPOBOJHUKA, pabOTa W MOIIHOCTH SJICKTPHYECKOTO
TOKA): TUIAHUPOBATh H3MEPEHUS, COOMpPATh JKCIECPUMEHTAIBHYIO YCTaHOBKY,
Clieqlyss TPEUIOKCHHON WHCTPYKIIUHU, ¥ BBIYUCIISATh 3HAUCHUE BEITHYUHBL
coONrofaTh MpaBWIa TEXHUKA O€30MacCHOCTH MpU paboTe ¢ JabopaTOpHBIM
000pyI0BaHHEM;

XapaKTEepU30BaTh TMPUHIIMIB JCHCTBHS HW3YyYSCHHBIX TPUOOPOB M TEXHUYCCKHUX
YCTPOWCTB C OMOPOI HAa MX OMUCAaHMs (B TOM YHCIE: CUCTEMa OTOIUICHHUS JOMOB,
THTPOMETP, MapoBas TypOWHA, aMIIEPMETpP, BOJBTMETP, CUETYMK DIICKTPUUCCKOUN
SHEPIHH, DIICKTPOOCBETUTEIbHBIC MPHOOPHI, HATPEBATEIBHBIC AJICKTPOIPUOOPHI
(TIpuUMepHI), IICKTPUICCKUE TPETOXPAHUTENH, dJICKTPOMATrHUT, dJIEKTPOIBUTATEIh
MOCTOSIHHOTO TOKa), WCIOJb3ys 3HAHUS O CBOMCTBaX (U3WUYCCKUX SIBICHUN W
HE00X0IMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIC TEXHUYECKUE YCTPONCTBA M M3MEPUTEIbHBIC MPUOOPHI 11O
cXeMaM U CXEMaTHYHbIM PUCYHKaM (OKUIKOCTHBIH TEPMOMETpP, TEPMOC,
NICUXPOMETpP, THUTPOMETpP, JBHUTATelb BHYTPEHHETO CrOpaHHs, 3SJICKTPOCKOII,
peocTar), COCTaBIATh CXEMBI DJICKTPUYECKUX IIEMEeH C TOCICIOBATCIbHBIM U
napauie]IbHBIM ~ COCIMHCHHEM 3JIEMEHTOB, pasindas YCJIOBHbIC OO0OO3HAYCHHUSI
3JIEMEHTOB JJICKTPUUYCCKUX IIETICH;

NPUBOJMTH TPHUMEPhl (HAXOAWTh HH(MOPMAIMIO O TpUMEpax) HPaKTHUYECKOTO
UCTIOJIb30BaHMS (DU3MUCCKUX 3HAHUW B MOBCETHCBHOW >KM3HH JIJISI OOCCIICUCHMSI
0€30MacHOCTH TIpU OOpalIeHUH ¢ TPHOOPAMU U TEXHUYECCKHUMH YCTPOHCTBAMH,
COXpaHCHUS 3JIOPOBbS U COOJIIOJICHUS HOPM JKOJIOTHYCCKOTO TIOBEJICHUS B
OKpy»Karoleil cpene;

OCYILECTBIIATh IOUCK MH(OpMaLmK pusuyeckoro conepxkanus B NHTepHeTe, Ha
OCHOBE MMEIOIINXCS 3HAHMH M IyTEM CPAaBHCHHS JOMONHUTEIBHBIX HCTOYHHKOB
BBIJIENIATh MH(MOPMAIIUIO, KOTOpAas SBISETCS MPOTUBOPEUYUBON HIIM MOXKET OBITh
HEI0CTOBEPHOM;

UCTOJb30BaTh MpPH BBIIOJHEHUH YYeOHBIX 3aJaHUi HAy4YyHO-- TMOMYJSPHYIO
auTeparypy (pu3MuecKoro cojaepikaHus, CIpaBOYHBIE MaTEpHalbl, PECYpPChl CETH
WntepHer, Bnameth NpuUEMaMH KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHUs
UH(POPMAIINH U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KPATKUE YCTHBIE COOOLIeHUs, 00oOmas
UH(POPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB (PH3UYECKOTO COJIEPIKAHUS, B TOM YHCIIE
nyOJIMYHO TPENCTABIATh PE3yNbTaThl MPOEKTHOW WM  HUCCIIENOBATEIbCKON
IesTeIbHOCTH, TPU OSTOM TPAMOTHO HCIOJIB30BaTh H3YYCHHBIN MOHSITHIHBIHN
amnmapaT Kypca (pU3MKH, CONMPOBOXKAATH BHICTYIUIEHUE MPE3EHTAIIHEH;

IpU BBITIOJTHEHUN YUEOHBIX MPOEKTOB U HMCCIEAOBAHUN (PU3MUECKUX IPOLECCOB
pacmpenensaTh OO0S3aHHOCTH B TPYyNIEe B COOTBETCTBUM C MOCTaBICHHBIMHU
3aJjayaMi, CIEAUTh 3a BBHIMOJIHEHHWEM IUTaHA JCWCTBUH U KOPPEKTUPOBATH €ro,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JACATEIHHOCTH TPYIIIBI, BBICTPAUBATD
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBHE,  TPOSBIsSIL  TOTOBHOCTH  pa3peuiaTh
KOH(JIUKTHI.

K xonny oOywyenuss B 9 kJjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh C(POPMUPOBAHHOCTh y O0YUAIOUIUXCS YMEHUI:

UCIIOJIB30BaTh IOHATHA: CHCTEMA OTCYETA, MaTEpHalbHAs TOYKA, TPACKTOPUS,
OTHOCHUTEJIBHOCTb MEXaHUYECKOTO nBUKeHUs, nedopmanus (ympyras,
IUIACTUYECKasA), TpPEHUEe, IEHTPOCTPEMHUTEIbHOE YCKOPEHUE, HEBECOMOCTh U
NEPETPY3KH, LEHTP TAKECTH, a0CONIOTHO TBEPOE TEJIO, UEHTP TAKECTU TBEPAOTO
TeNa, paBHOBECHE, MEXaHWYeCKHe KojeOaHMs W BOJHBI, 3BYK, MH(pPa3ByK u
YIBTPa3BYK, AJIEKTPOMArHUTHBIE BOJHBI, IIKAJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OMM30PYKOCTh M JIaJbHO30PKOCTb, CIEKTPHl HCIYCKAaHUS U MOIJIOHICHHUS, anbda,
0eTa- ¥ TaMMa-U3Ty4eHHs], U30TOIIbI, siAEPHAs SHEPTEeTHKA,

pasnuyarh ABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEIHOE JBUXKEHUE,
PaBHOYCKOPEHHOE TMPSMOJMHEIHOEe JBUXKEHHE, CBOOOJAHOE TaJeHHE Tell,
PaBHOMEpPHOE JBWKEHUE II0 OKPYXHOCTH, B3aUMOJECHCTBHE TE€J, PEAKTUBHOE



JBUKEHUE, KojebaTenbHOE JBMKEHUE (3aTyXamolIMe ¢  BBIHYKICHHBIC
KojeOaHus), pe30HAHC, BOJTHOBOE ABI)KCHHE, OTPAXKEHUE 3BYKA, MPSIMOJIMHEHHOE
pacnpoCTpaHeHUEe, OTPAKEHWE U NPEIOMIIEHHWE CBETAa, IIOJHOE BHYTPEHHEE
OTpakKeHHE CBETa, pa3ioKeHHue 0eIoro CBeTa B CIEKTP U CIOKEHHUE CIEKTPATbHBIX
LBETOB, JHCIEPCHS CBETA, €CTECTBEHHAs pPaJHMOAaKTUBHOCTb, BO3HUKHOBEHUE
JUHENYATOro CHEKTpa HW3JIYYEHHs) [0 ONMCAHMIO MX XAPAKTEPHBIX CBOWCTB U Ha
OCHOBE OTBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SIBICHUE;

pacmo3HaBaTh MPOSIBICHUE H3YYCHHBIX (U3MUECKUX SBICHHH B OKPY>KAIOIIEM
Mupe (B TOM dHclie (PU3NYECKHUE SIBJICHHUS B MPUPOJC: MPUIUBBI U OTJIMBHI,
nBkeHue 1iaHeT CoOJIHEYHOM  CHUCTEMBI, PEAKTUBHOE [IBH)KEHHE >KUBBIX
OpraHW3MOB, BOCHPHUATUE 3BYKOB >KMBOTHBIMH, 3E€MJICTPSICEHHE, CEHCMHUYECKHUE
BOJIHBI, I[yHAMH, 3XO, LIBETA TeJI, ONTUYECKHUE SBJICHUS B IPUPOJIE, OMOIIOrHYECKOE
JICHCTBUE BUIUMOTO, YIbTPA(PHUOIETOBOTO M PEHTICHOBCKOTO HW3IYYCHHUIA,
€CTECTBEHHBIM pPAJMOAKTHUBHBIM  (OH, KOCMHUYECKHE Jy4d, PaTAOAKTUBHOE
U3JIyYeHUE MPUPOJHBIX MHUHEPAJIOB, JCUCTBUE PATUOAKTHBHBIX HM3JIYYCHHH Ha
OpraHu3M 4YeJOBEKa), IPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUECKUX SBICHHIA;
OMHCHIBATh H3YYCHHBIC CBOMCTBA TeN W (PU3UYECKUE SBICHUS, HCIOJb3YS
¢usznueckue BENMYMHBI (CpemHSE W  MTHOBEHHass CKOPOCTh Tela TIpH
HEPaBHOMEPHOM JIB)KEHUH, YCKOPEHHE, NIepeMElIeHre, MyTh, YIJIOBAasl CKOPOCTb,
cuja TPEHHMs], CHJIa YINPYTOCTH, CUJIa TSAXKECTH, YCKOPEHHUE CBOOOIHOrO MaJCHUs,
BEC TeJa, UMITYJIbC TeJla, UMIYJbC CHJIbl, MEXaHW4YecKas paboTa U MOIIHOCTbD,
NOTEHI[MAJbHAs  DHEpPrus Tella, TMOJHATOr0 HaJ IOBEPXHOCTHIO  3E€MIIH,
NOTEHI[MAbHASA JHEPrusi CXKATOW MPYKUHBI, KUHETHYECKas SHEPrus, IMOoJHas
MEXaHWYeCKas HHEprus, MepuoJ U dYacToTa KojJeOaHWM, JUIMHA  BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IIOKa3aTeldb MPEIOMIICHUS
Cpebl), IPU OMUCAHUU MPABWIHLHO TPAKTOBATH (PM3HUUECKUNA CMBICI UCTIOIb3yEMBbIX
BEJIMYMH, O0OO3HAYEHUS] U €JMHULBI (PU3NUECKUX BEIUYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (DU3NYECKYIO BEJIMYUHY C JPYTUMHU BEJIUYMHAMH, CTPOUTH
rpaMKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

XapaKTCPU30BaATb CBOMCTBA TCII, (bI/I3I/I‘—I€CKI/IG SABJICHUSA W IIPOLECCHI, UCIIOJIb3Ys
3aKOH COXpaHCHUA 9HCPI'uu, 3aKOH BCCMUPHOTO TATOTCHUA, MMPUHINIL
CYICPIO3nMu CUJI, MPUHIOHUII OTHOCHTCIIbBHOCTH FaHI/IHCH, 3aKOHBbI HI:-IOTOHa,
3dKOH COXpPaHCHHA MMITYJIbCA, 3dKOHBI OTPAKCHUA U IIPCIOMIICHUA CBCTA, 3aKOHBI
COXpPaHCHHUA 3apsAJ0BOI0 WM MACCOBOT'0 YHCCI IIPU AACPHBIX PCAKIUAX, IIPU 3TOM
AaBaTb CJIOBCCHYIO (I)OpMYJII/IpOBKy 3aKOHa M 3allMChbIBATh €TI0 MATCMATHYCCKOC

BBIPAKCHUC,
00BIACHSATH (I)I/I3I/I‘-IGCKI/IG IMpouecCChbl U CBOMCTBA TCJII, B TOM 4YHUCJIC U B KOHTCKCTC
CI/ITyaI_[I/Iﬁ IMPAaKTUKOOPHUCHTUPOBAHHOT'O XapakKTepa: BbIBILTH IMIPUYUHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—

3 JOTMYEeCKHUX IIaroB C OMOpod Ha 2-3 U3YYEHHBIX CBOMCTBA (PU3UYECKUX
ABJICHUN, (PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemats pacy€THble 3agauM (ONUparouIMecss Ha CHCTeMY M3 2—3 ypaBHEHHI),
UCIIONIb3Ysl 3aKOHBI M (OpPMyJbl, CBs3bIBaolIMe (HU3UUECKUE BEIMYMHBI: Ha
OCHOBE aHaju3a YCJIOBMS 3aJaud 3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABISTH
HEJOCTAIOlMe WX H30bITOYHBIE [aHHBIE, BBIOMPATH 3aKOHBI U  (QOPMYIIBI,
HEOOXOIMMBbIE JUISl pELICHUs, MPOBOAUTHh PACUYEThl U OLEHUBATH PEATMCTUYHOCTD
MOJyYEHHOTO 3HAYCHUsI (PU3NUECKON BEIMYUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIU (PUINYECKUX
METOJIOB, HCIOJb3ys ONHMCAHME HWCCIEIAOBAHUS, BBIICISATH IMPOBEPSIEMOE
IPEIOJIOKEHNE, OLEHUBATh MPABMIBLHOCTh MOPSIKA MPOBEACHUS HCCIEOBaHUS,
JIeJ1aTh BBIBOIbI, MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOJCHUI U OTIBITOB;
MPOBOJUTH OMBITHl MO HAOIIONCHUIO (PU3UYECKUX SIBICHUM WM (PUINYECKUX
CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HbI0TOHA, 3aKOHA COXpaHEHUs IHEPruH,
3aBUCHUMOCTb IE€pHOJa KOJeOaHWM MPYKUHHOTO MasTHHKA OT Macchl Ipy3a u
KECTKOCTH TPYKUHBI W HE3aBUCUMOCTh OT aMIUIUTYAbl MaJblX KOJI€OaHUH,
MPSIMOJIMHENHOE PACIPOCTPAHEHHUE CBETa, pa3joKeHue Oejoro cBeTa B CIHEKTP,
M3y4eHHE CBOMCTB HM300paK€HUS B IJIOCKOM 3€pKajie U CBOMCTB H300pa’KeHUS
nmpeaMeTa B cOoOHMparomiel JiMH3e, HAOMIOACHHE CIUIONIHBIX U JIMHEWYaThIX



CHEKTPOB HM3IIYYCHHS): CAMOCTOATENBHO COOMpPAaTh YCTAaHOBKY U3 H30BITOYHOTO
Habopa 00OPYIOBaHHMS, OMUCHIBATH XOJI OTBITA U €r0 PE3YNIbTAThI, POPMYITHUPOBATH
BBIBO/IBI;

MPOBOJUTh TPU HEOOXOJUMOCTH CEPHIO MPSIMBIX HW3MEPCHHIA, OIpeaesss
CpelIHee 3HAUCHHE M3MEPSIeMOM BEIWYUHBI ((POKYCHOE PACCTOSTHHUE COOHMparomiei
JUH3bI), 000CHOBBIBATH BHIOOP crioco0a n3MepeHus (M3MEpUTEIHHOTO Mpruoopa);
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (PM3MUYECKUX BEIUYHH C UCIIOIBE30BaHUEM
NPSIMBIX M3MEPEHHUH (3aBHCHMOCTh IYTH OT BPEMEHH IPU PABHOYCKOPCHHOM
JBIDKCHUU 0€3 HadaJbHOM CKOPOCTH, Tepuoja KOJICOAHWH MaTeMaTHYECKOTO
MasiTHUKA OT JJTHHBI HUTH, 3aBUCUMOCTH yTJIa OTPAXKCHHS CBETA OT yIjla MaJeHUs U
yria TpeloMJieHHus OT yrja TaJeHus): IUTAaHUpPOBaTh  HUCCIEIOBaHUE,
CaMOCTOSATEIILHO COOMpPaTh YCTAaHOBKY, (DHKCHPOBATH PE3YJILTATHI TOJYYCHHOM
3aBHCUMOCTH (PM3WYCCKUX BEIWYHH B BUJC TAOMUI] U TPadUKOB, JCJIATh BBHIBOJIBI
0 pe3yJbTaTaM HCCIIEI0BaHNUS;

NPOBOJIUTh KOCBEHHBIC M3MEPEHUs (PU3UYCCKHX BEIUYHUH (CPECIHSAS CKOPOCTh H
YCKOPCHHE Tela TPU PAaBHOYCKOPESHHOM JIBHIYKCHHH,

YCKOPEHHUE CBOOOTHOTO MaJeHUS, KECTKOCTh MPYXKHUHBI, KOIPPUIIMEHT TpPEHUs
CKOJIbKCHHSI, MEXaHH4YecKasi paboTa W MOIIHOCTh, YAaCTOTa W MEpUO KoJeOaHU
MaTeMaTH4YEeCKOTO W TMPYKMHHOTO MAasSTHHKOB, ONTHYECKas Cuja COOMparomiei
JWH3bI,  PAAMOAKTHBHBIA  (OH):  TUIAaHUPOBATH  U3MEPEHHUs,  COOHMpaTh
OKCIICPUMEHTANIBHYIO  YCTAaHOBKY M BBINIOJHATH  HW3MEpPEHHUs,  Cleays
NPEIOKEHHOW HMHCTPYKIIMHU, BBIUYUCISATH 3HAUYCHHWE BEITWYMHBI U aHAIU3UPOBATH
MOJTyYEHHBIE Pe3yabTaThl ¢ YIETOM 33aJJaHHON MOTPEIIHOCTH U3MEPEHU;
coONrofaTh TpaBWIa TEXHUKH OE30MacCHOCTH MpU paboTe ¢ JabopaTOpHBIM
000pyZI0BaHHEM;

pa3nu4aTh OCHOBHBIC MPU3HAKU M3YUYCHHBIX (DU3UYECKUX MOJIENCH: MaTepuaibHas
TOUYKa, a0COJIOTHO TBEPAOE TEJO, TOUCHYHBIH MCTOYHUK CBETA, JTyd, TOHKAs JIMH3A,
IUTAHEeTapHasi MOJIEb aTOMAa, HYKJIOHHAsI MOJIETb aTOMHOTO s1/1pa;

XapaKTepU30BaTh MPUHLMIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOpPOM Ha MX ONUCaHHUA (B TOM 4YHCIE: CHUAOMETp, IATUUKHU
NOJIO)KEHMSI, PACCTOSHMSI M YCKOPEHMs, paKeTa, 5XOJO0T, OYKH, IEPUCKOII,
¢oroannapar, ONTUYECKHE CBETOBOJbI, CHEKTPOCKOIN, JO3UMETp, Kamepa
Bunbcona), ucronb3ys 3HaHHUSI O CBOMCTBAX (PU3NUECKUX SIBJIECHUI U HEOOXOIUMBbIE
(puznyeckre 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMUECKHX MPOIECCOB IMpPHU
pEelIeHNH y4eOHO-TIPaKTUYECKUX 3a/]ay, ONTHYECKHE CXEMbI ISl IMOCTPOEHUs
N300paK€HUI B IJIOCKOM 3€pKajie U cCOOMparouei JuH3e;

OPUBOJIUTH MNPUMEPHl (HAXOAUTh HHGMOPMAIMI0 O NpPHUMEpPax) MNPAKTHUYECKOrO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM KU3HU U1 OOecredeHus
0€30MacHOCT TpH OOpalleHUH ¢ NpUbOpaMU U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHs] 3J0pOBbsi U COONIOJCHUS HOPM DKOJOTMYECKOrO TOBEACHUS B
OKpYKaloLlEeH cpele;

OCYUIECTBIISITh TMOUCK HHpoOpManuu (U3NYECKOro coaepkanus B VHTepHere,
caMoCTOSITeNbHO  (OpMYJIHpPYS  MOUCKOBBIA  3ampoc, HAXOOUTb  MYTH
OIpeJeNieHNs JOCTOBEPHOCTHU IMOJIYYEHHOW MH(OpMAIMU Ha OCHOBE MMEIOLIUXCS
3HAHUM U JOTIOJTHUTENbHBIX HCTOYHUKOB;

UCIIOJIb30BAaTh IPU BBIMOJIHEHUM Y4YEOHBIX 3aJlaHUM HAy4yHO- MOMYJSPHYIO
JAUTEpaTypy (PU3MUECKOTOo CoAep aHusl, CIPaBOYHbIE MaTepuajbl, PECypChl CETU
WuTtepner, Biagerb npuéMaMu KOHCHEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaALIUK U3 OJTHOU 3HAKOBOM CHCTEMBI B JAPYTYIO;

co3/aBaTh COOCTBEHHBbIE THCbMEHHbIE U YCTHBIE COOOILEHHS Ha OCHOBE
nH(OPMAIIMN U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO COJAEpKaHUs, MyOIHMUYHO
MPECTaBIATh PE3YNbTAThl MPOEKTHON WM HCCIEI0BATEIbCKON AESITeNIbHOCTH,
MIPU 3TOM IPAMOTHO MCIOIb30BaTh U3YUCHHBIM MOHATHUIHBIA anmapaTr u3y4yaeMoro
pazaena (U3MKA W COMPOBOXIATh BBICTYIUIGHHE NIPE3EHTAlMe ¢ yd€éToM
0COOCHHOCTEN ayAUTOPHUH CBEPCTHHUKOB.



TEMATHYECKOE IINIAHUPOBAHUE7 KJIACC

KoaudecTBO 4acoB

Ne HaunmeHoBaHMe pa3je/ioB DJIeKTpOHHbIe (LM (PPOBbIE)
KoHTpoJbHBIE IIpakTHYeckue
n/m | W TeM NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE pecypchl
padoThI padoTsbI
Pazjnen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAIOIIEr0o MUpa
bu6mmoreka [IOK
1.1 ) -
H3HKa - Hayka o pHpoAe 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ®duznyeckue Be
FISHHCCIHE BETHAHHRT 2 ! https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYUHBIN 5 1 bubmmoreka [IOK
' METOJI TTIO3HAHHSA https://m.edso0.ru/7f416194
Hroro mo pazueny 6
Pa3nen 2. IlepBoHayajibHbIE CBeIEHUS O CTPOEHMH BelllecTBA
bu6mmoreka [JOK
2.1 CrpoeHue BelecTBa
P - . https://m.edsoo.ru/7f416194
JBmxenue u
2.2 B3aMMO/ICHCTBUE YaCTH 2 1 bubmorexa [JOK
' A t https://m.edsoo.ru/7f416194
BEIECTBA
23 ArperaTHbl€ COCTOSIHUS 5 bu6muoreka [IOK
' BelllecTBa https://m.edso0.ru/7f416194
Uroro mo pazueny 5

Paznen 3. /IBu:KeHHE M B3anMOAelicTBHE TeJl



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

bu6mmoreka [IOK

3.1 Mexanuteckoe AgikeHue 3 https://m.edso0.ru/7f416194
3.9 Wuepuus, macca, 4 bubanorexa [JOK
' [LJIOTHOCTH https://m.eds00.ru/7f416194
bu6mmoreka [IOK
) .B
3.3 Cuna. Brper ot 14 https://m.edso0.ru/7f416194
Uroro mo pazgeny 21

Paznen 4. /laBiienue TBEPABIX TeJ,

JKHJIKOCTEH M ra3oB

[asnenue. [lepenaua

41 JABJIEHUS TBEPABIMU 3 bubmmoreka [IOK
' TeJIaMu, KUAKOCTIMH U https://m.edso0.ru/7f416194
rasaMu
bu6mmoreka [IOK
4.2 Jlanenue xukocTn 5 https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHOE TaBIcHHC 6 https://m.edso0o.ru/7f416194
JlecTBUE KUAKOCTH M ras3a
44 <o 7 bu6mmoreka [IOK
' Ha TIOTPY’KEHHOC B HHX https://m.edsoo0.ru/7f416194
TENO
Uroro no pazneny 21

Pa3znen 5. PaGoTra 1 MOIIIHOCTB. JHEPIUsl

5.1 Pa6 3 bu6muoreka [IOK
| o e https://m.edsoo.ru/7f416194
5.2 ITpocThie MEXaHU3MBI 5 bubmnuoreka IITOK

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



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

bu6mmoreka [IOK

5.3 Mexanuueckast SJHeprus 4 1 https://m.edso0.ru/7f416194
Hroro 1o paszery 12
PesepBHOE BpeMst 3
OBIEE KOJIMYECTBO 68 12

YACOB I1O ITPOI'PAMME



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

8 KJIACC

HaunMeHoBaHMe Kosau4vecTBO 4acon
Ne DJIeKTpOHHbIe (LM(pPPOBbIE)
pa3je/ioB M TeM KoHTpoJbHBbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTte/ibHbIE pecypchl
NporpamMmsl padoTbI padoTsI
Paznen 1. TenuioBble siBIeHUSA
11 Ctpoenue u CBOMCTBA 7 bubnuotexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [{IOK
1.2 TennoBsie mpoIecch 21 1
pont S https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuYecKHe M MATHUTHDIE SIBJICHHS
DIIEKTPUYECKUE 3aPSJIbI.
51 3 P Pl 7 1 bu6mmoreka [JOK
' ameeHHvHe Tena uux https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
99 ITocTossHHBIN 20 1 7 bubnuotexa [[OK
' AIEKTPUYECKUIN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarsuTHbIE SBJICHHS :
6 ! 15 https://m.edsoo.ru/7f4181ce
94 DneKTpoMarHuTHas 4 bubmmoreka [IOK
' WHTYKITAS https://m.edsoo.ru/7f4181ce
Uroro mo pazueny 37
Pe3epBHOE Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB 11O ITPOI'PAMME

68

145




9 KJIACC

HauMeHoBaHHe KoanyecTBO yacoB
Ne DJIeKTpOHHbIe (LM(pPPOBbIE)
pa3ieioB U TeM KoHTpoJbHBbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTte/ibHbIE pecypchl
NporpamMmsl padoTbI padoTsI
Pa3znen 1. Mexannuyeckue siBJIeHUsI
MexaHu4deckoe
11 BHKEHHE U CITOCOOBI 10 1 Bubnrorexa [IOK
' 4 https://m.edsoo.ru/7f41a4a6
€ro OIMHCAHHS
. bubnuotexa [JOK
1.2 BsanmoneicTene Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.
3 3aKOHEI coXpaHeHHs 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3nen 2. MexaHuyeckue KoJ1e0aHUsI U BOJHBI
51 MexaHn4ecKue 7 3 bubnuoreka [JOK
' KOJIeOaHMsI https://m.edsoo.ru/7f41a4a6
29 MexaHndecKHue BOJIHEL. 3 1 3 bubnuorexa [[OK
' 3ByK https://m.edsoo.ru/7f41a4a6
Uroro mo pazueny 15
Pa3zjnen 3. DiieKTpoMarHuTHOE MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI
DIIEeKTPOMarHuTHOE
31 Horte If 5 5 bubnnoreka [[OK
' https://m.edsoo.ru/7f41a4a6
AIIEKTPOMArHUTHBIE



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

BOJIHbI

Uroro mo paznueny 6
Pasnen 4. CBeToBblIe siBJIeHUS
41 3aKOoHBI 6 bubnuotexa [JOK
' pacupoCTpaHEHHUS CBETA https://m.edsoo.ru/7f41a4a6
49 JIuH3BI ¥ ONITUYECKHE 6 bubnuotexa [JOK
' pUOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenune 6emoro 3 bu6mmoreka [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znen 5. KBanroBble siBjIeHUs
Ucnyckanue u
5.1 TMOTJIOIICHHE CBETa 4 Bubnuorexa LTOK
’ m https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CtpoeHue aTOMHOTO 6 bubnuoreka [JOK
' sapa https://m.edsoo.ru/7f41a4a6é
bu6mmoreka [IOK
53 FlnepHeIe peakin ! https://m.edsoo.ru/7f41a4a6
Uroro mo pazueny 17

Pa3nen 6. [loBTOpHUTEIHLHO-0000IAO M MO

AYJIb

6.1

IToBTOpEHUE 1
00o01meHune
cojiepKaHus Kypca

bu6mmoreka [JOK
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

¢u3uku 3a 7-9 xnacc

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102

27




IMOYPOYHOE INIJNIAHUPOBAHHUE7 KJIACC

Ne KosmyecTBO yacos
DJIeKTPOHHBbIE HU(PPOBHIE
n | Tema ypoka KoHTpoJbHBbIE IIpakTH4eckue
Bcero o0pa3oBaTejibHbIE pecypchl
/ padoThI padoTsbI
n
®du3uKa — HayKa 0O :
https://resh.edu.ru/subject/lesson/2603/s
1 npupoje. SBnenus 1
tart/
TIPUPO/IBI
https://resh.edu.ru/subject/lesson/2603/s
2 dusndecKue IBICHUS 1
tart/
3 dusnueckre BEITNINHEI U 1 https://resh.edu.ru/subject/lesson/2602/s
HUX U3MEPEHUE tart/
Ypok-uccienoBaHue
"N3mepenune TeMneparypsl
4 Mpy TOMOLIU 1 1
YKUJIKOCTHOTO TEPMOMETPaA
Y 1aT4YHUKa TEMIIEPATyphl"
Merto1bl Hay4HOTO
5 rno3Hanus. Onucanue 1 bubmnoreka [[OK
(hMBUYECKUX SBICHUH C https://m.edsoo.ru/ff09f72a
MOMOIbIO MOJIENEH
5 Ypok-uccnenopanue 1 1
"[IpoBepka rUMOTE3HL:



https://m.edsoo.ru/ff09f72a

aJbHOCTH IOJIETA
[IapuKa, MymeHHOTO
TOPU30HTAILHO, TEM
OouIbIIe, YeM OOJIBIIIE
BBICOTA TTycKa"

CrpoeHue BeniecTna.
ONbBITHI, TOKa3LIBAIOIIHE
JTUCKPETHOE CTPOCHHUE
BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBroKeHHEe YyacTHIl
BEIIeCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoBanue
«OMNBITEI IO HAOIIONEHUIO
TEIUTOBOTO PACIINPECHHS
ra3oBy

10

ArperaTHbl€ COCTOSIHUS
BEIECTBA

https://resh.edu.ru/subject/lesson/1532/s
tart/

11

OCOOCHHOCTH arperaTHbIx
COCTOSIHUH BOJIBI.
O06o0meHue 1o pazaeny
«[lepBoHavanbHBIC
CBEJICHUS O CTPOCHUU
BEIIICCTBAY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

12

MexaHuueckoe IBUKEHUE.
PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBUKECHHUE

bu6mmoreka [IOK
https://m.edso0.ru/ff0a05c6



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

Cxkopocts. Equnauiist

bubmmoteka [IOK

13
CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nnytu 1 Bpemenu bubamnorexka [JOK
JIBUKCHUS https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubnuoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
[ImoTHOCTH BemiecTBa.
16 | Pacyer maccel u 00ObeMa bubmorera [TOK
https://m.edsoo.ru/ff0a0fee
TeJa 1Mo €ro TUIOTHOCTH
JlabopaTtopHas paboTa _
https://resh.edu.ru/subject/lesson/2600/s
17 «OmnpeneneHue MIOTHOCTH tart/
ar
TBEPAOTO TEa»
18 Pemenne 3aga4 mo teme bu6mmoreka [IOK
"[ImoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al123c
Cua KaK XapakTepUCTHUKA
19 B3aMOJECHCTBHUSA TE.
Cuna ynpyroctu. 3akoH
I'yka
JlabopaTtopHas paboTa
«3yuyeHue 3aBUCUMOCTH
20 | pacTspKkeHHs
(medopmanuu) npyUHbI
OT MPHUIIOKEHHOHN CUITBI»
21 SIBnenne tsarorenus. Cuna https://resh.edu.ru/subject/lesson/2756/s
TSOKECTHU tart/
22 | CBs3b MeXIy CUIION bubnuorexa [IOK



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

TSHKECTH U MAacCCOHU TeJia.
Bec Tena. Pemenue 3agau
o teme "Cuia Tsoxectu"

https://m.edsoo.ru/ff0al778

Cuna TsKecTH Ha IpYrux

23 miaderax. Pusnueckue bubnmorexa [IOK
' https://m.edsoo.ru/ff0a1502
XapaKTePUCTHKH IJIAHET
24 W3mepenue cui. bubmmoreka [IOK
Junamomerp https://m.edsoo.ru/ff0al8cc
b K
25 | Bec tena. HeBecomocTh nommorexa [10
https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHIL,

26 HaMpaBJIEHHBIX MO0 OJTHOM bu6mmoreka [IOK
MPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

97 Pemrenue 3amay mo reme
"PaBHoelicTByIOMmIAs CrT"

Cuna TpeHHs U €€ BUIBL.
28 T eHI/Iep B IIPUPO eI/IIl bubmorexa [IOK
P pHpoZ https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlabopaTtopHas paboTa
«3yueHne 3aBUCHUMOCTH
CHWJIBI TPEHUS CKOJTBKCHHS
bubnnoreka [[OK
29 OT CHJIBI JaBJICHUS U

XapakTepa
COITPUKACAOIINXCS
IIOBEPXHOCTEMN

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

30

Pemenue 3anau Ha
OIIpEACIICHUE
PaBHOAEHCTBYIOIIEH CUIIBI

31

Pemenue 3amay no remam:
«Bec Temay,
«['paduueckoe
M300pakeHUE CUIT»,
«Cumaply,
«PaBHOAEWCTBYIOIIAS
CHIT»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTpossnas pabora no
TeMaM: «MexaHHn4IecKoe
NIBIOKEHHEY, «Macca,
IUIOTHOCTEY, «Bec Tenay,
«I'paduueckoe
n300pakeHUE CHIT»,
«Cuibel»

33

JlaBieaune. CriocoObI
YMEHBIIICHUS U
YBEITUYCHUS TaBJICHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBaeHwue raza.
3aBUCHUMOCTb JIaBJICHHS
rasa ot 0obéma,
TeMIIepaTypbl

bubnnoreka [[OK
https://m.edsoo.ru/ff0a2376

35

[lepenaua naBneHus
TBEPABIMU TEITAMH,
JKHUJIKOCTSIMH U Ta3aMH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

3axou [lackana

JlaBieHue B KUJKOCTH U

36 rase, BI3BaHHOE bubmmorexa [IOK
L https://m.edsoo.ru/ff0a2718
IEHCTBUEM CHIIBI TSKECTH
Pemrenue 3amad mo reMe
37 «/laBneHnue B JKUIKOCTU U bubamorexa LHOK
a https://m.edsoo.ru/ff0a2826
raze. 3axoH [lackaisy»
bu6mmoreka [IOK
38 Coobmaromuecs cocyae! https://m.edsoo.ru/ff0a2970
39 I'napasnnueckuii mpecc bubnmorexa [IOK
Ap p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopriHeBoit
SKUJIKOCTHBIA HACOC
AtMmocdepa 3emnu u
41 S bu6mmoreka [JOK
p https://m.edsoo.ru/ff0a2b5a
CYIIECTBOBAHUS
42 Bec Bo3ayxa. bubnuoreka [JOK
ATtMochepHoe naBieHne https://m.edsoo.ru/ff0a2b5a
N3mepenue armochepHoro
43 aBiieHnA. OnbIT Brbmiorexa HOK
. ) https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCUMOCTE
aTMOc(hepHOTO TaBJICHUS bu6mmoreka [IOK
44
OT BBICOTBI HaJl ypOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
45 | bapomerp-aHepous. bubnuorexa [IOK



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

ATMocdepHoe 1aBieHne
Ha pa3JIMYHbIX BbICOTAX

https://m.edsoo.ru/ff0a2fc4

46

Pemenue 3agau no reme
AtmocdepHoe naBnenue”

47

JleicTBuEe KUAKOCTH U
rasa Ha IOTPY>KEHHOE B
HHX TeJI0. ApxuMeoBa
cuita

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

48

JlabopaTtopHas paboTa
«Omnpenenenue
BBITAIKMBAIOIICH CHIIEI,
JEMCTBYIONIEN HA TEJIO,
MOTPYKEHHOE B
KUAKOCTb)»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

49

JlabopaTopHas paboTa 1mo
TeMe «lccnenoBanue
3aBHCHMOCTH Beca Teja B
BOJIE OT 00BEMA
MOTPY>KEHHOM B KHUKOCTh
YacTH TeIay»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Texn

bu6mmoreka [IOK
https://m.edso0.ru/ff0a3a96

51

JlaGopaTopHas pabota
"KoncrpynpoBanue
apeoMeTpa Win
KOHCTPYHPOBaHUE JTOJKU U
OIpeeIeHue €€



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

rpy3onoaséMHocTH"

Pemrenue 3amad 1o TemMam:
«IInaBanue cynos.

52 BosnyxormiaBanue» bubnmorexa HOK
yx i https://m.edsoo.ru/ff0a3654
«/laBieHue TBEpABIX TEI,
JKHJIKOCTEN U Ta30B)
KonTpossHas padora no
53 Teme «JlaBiieHre TBEPAbIX
TeJ, JXKUIKOCTEH 1 Ta30B»
bu6mmoreka [IOK
54 Mexanuueckas pabora
p https://m.edsoo.ru/ff0a3f82
55 MomuocTts. EnnHuiel bu6mmoreka [IOK
MOIITHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccienoBaHue
"PacuéT MOIIHOCTH,
56 " 1
pa3BUBaEMOM IpH
noanéMe IIo JiectHuie"
[IpocThie MEXaHU3MBI. _
https://resh.edu.ru/subject/lesson/2963/s
57 Prruar. PaBHoBecue cui Ha
tart/
phIuare
Poruaru B Texnuke, ObITY U
npupoe. JlabopatopHast
58 §6§Ta «HCCJ‘IGZOB&EI/IC 0.5 bubmmorera TOK
p . ' https://m.edsoo.ru/ff0a478e
yCIIOBUY paBHOBECHUS
phIuara»
59 Pemenne 3agad mo teme bu6mmoreka [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

«YcnoBusi paBHOBECUS
phIyara

https://m.edsoo.ru/ff0a48a6

60

Koadduuuent noseznoro
JNEUCTBUSI MEXaHU3Ma.
JlabopaTtopHnast pabota
«M3mepenune KIIJI
HAKJIOHHOM IIOCKOCTH

0.5

61

Perenue 3a1au no teme

"PaboTa, MOIIHOCTb,
KHH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanunueckast SHEPTHUs.
Kunernueckas u
MMOTEHIMAIbHAs SHEPTUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUS
MEXaHUYECKON SHEPT U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIEPUMEHT 110
TEME
"DKCepUMEHTAIbHOE
ompeecHue N3MCHECHUS
KUHETHYSCKOM 1
MMOTEHIINATLHON YHEPTUU
MIPU CKaThIBAHUH TeJIa TI0
HaKJIOHHOH IJI0CKOCTH"

65

KoHnTposabHas pabora 1mo
Teme «Pabora u
MOIIHOCTb. DHEPTH»



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

66

PezepsHslii ypok. Pabora ¢
TEKCTAMH I10 TEME
"MexaHn4ecKoe
nBroKeHne"

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pezepsusrii ypok. Pabora ¢
TEKCTaMH TI0 TeME
"JlaBneHue TBEPABIX TeIl,
XKUAKOCTEN U ra30oB"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHblii ypok. Pabora c
TEKCTaMH TI0 TeME
"Pabora. MOIIHOCTS.
Oneprus"

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

Ne Kojun4uecTBO 4acoB
DJIeKTPOHHBbIE HU(PPOBHIE
n | Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
/ paGoThI paGoThI
n
OCHOBHBIE TOJI0KEHUSI
MOJIEKYJISIPHO-
VP . 1 bubnuotexa [JOK
KAHETHYECKON TEOPUHU U
p https://m.edsoo.ru/ff0a5256
X OIBITHEIE
TTOITBEPIK ICHUSI
Macca u pazmep aTOMOB U 1 https://resh.edu.ru/subject/lesson/1487/st
MOJIEKYJT art/
Mopgenu TBEPIOTO,
JKHUIKOTO U r§3oo6 a3HOTO 1 bubmorexa [IOK
A . P https://m.edsoo.ru/ff0a540e
COCTOSTHUH BeIIleCTBa
OO0ObsicHEHUE CBOICTB
TBEPAOTO, )KUIKOTO U
ra3z000pa3HOro COCTOSHUN 1 https://resh.edu.ru/subject/lesson/3731/m
BEIIeCTBA Ha OCHOBE ain/
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TeOpUn
Kpucrannueckue u 1 bubmmoreka [IOK
amopdHbIe Tena https://m.edsoo.ru/ff0a5800
CMmaunBaHue U 1 bu6mmorexa [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

KaluIIPHOCTb.
IToBepxHOCTHOE
HaTAXKCHHUC

https://m.edsoo.ru/ff0a5530

TennoBoe pacmmpenue u

bubmmoreka [IOK

;
C)KaTHhe https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b

3 TeMIIepaTyphl CO bubmuoreka [IOK
CKOPOCTBIO TETIOBOTO https://m.edsoo.ru/ff0a5a26
JIBHDKECHHSI YaCTHII
BuyTpenHnss sHeprus.

9 CHZ?;6H I/IBMGHIe)HI/ISI bubmmorera [TOK

. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH YHEPTUn
bu6mmoreka [IOK

10 Braer Tenuonepeadm https://m.edsoo.ru/ff0a6412
Ypoxk-koH(bepeHIus
"IIpakTrueckoe

1 HCIIOJIb30BaHNE TEIUIOBBIX bubnuoreka [[OK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B MENIX
sHeprocoepekeHus"

12 KonuuecTBO TEIIOTHI. bubnnorexa [[OK
Y nenbHas TEMIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIJIOBOTO

13 6anIcha TermmooOMeH u bubmmorexa TOK

) https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
14 | JlaboparopHas pabora bubnuorexa [IOK



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

"UccnenoBanue SIBICHUS
TETI000MeHa pu
CMEIITMBAHUU XOJIOJHOM U
ropsiuei Bojipl"

https://m.edsoo.ru/ff0a6a98

Pacuer xomuuecTBa
TEIUIOTHI, HEOOXO0AUMOTO

bubmmoreka [IOK

15 JUIA HArpepaui Tefia u https://m.edsoo.ru/ff0a6bb0
BBIICTISIEMOTO UM IIPU
OXJIAKICHUH
JlabopaTtopHas paboTa
16 "OmpeneneHue yaeabHOM bubmorexa HOK
pel yA " https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIIECTBA
OHeprus TOILINBA.
17 VenpHas TeIUIoTa bubmmorexa HOK
https://m.edsoo.ru/ff0a7b5a
CTOpaHHUS
IImaBnenue u
OTBEpJCBaHUC
18 KPHUCTATIINYECKUX TEI Enbmorexa [[OK
P ’ https://m.edsoo.ru/ff0a71d2
VensHas Temora
IUIABJICHUSA
JlabopaTopHas paboTa
19 "Onpenenenne yaeabHOI Eubmorexa [IOK
pel yA " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IUIABJICHUS JIbIA
20 [TapooOpazoBanue u bubmmoreka [IOK
KoHJleHcauus. Mcniapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y nenpHas bu6mmorexa [IOK



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

TETIOTa NapooOpa30BaHUS
Y KOHJICHCAIIUH.
3aBUCHUMOCTH
TEMIIePATypbl KUTICHUS OT
aTMOC(EepHOTO JaBJICHUS

https://m.edsoo.ru/ff0a786¢c

Brnaxnocts Bo3ayxa.
JlabopatopHas padoTa

bu6mmoreka [IOK

22 "Onpenenaeune
ped . https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBHOM
BJI&YKHOCTH BO3/1yXxa"
Pemrenue 3agad Ha
23 OIpeaEIIEHNE BIIAYKHOCTH bubnmorexa LIOK
p https://m.edsoo.ru/ff0a7628
BO3/IyXa
[TpuHnumbe paboThI
TEIUIOBBIX JIBUTATEIIEH.
24 [TapoBas TypOuHa bubmorera [TOK
p yp ’ https://m.edsoo.ru/ff0a7628
JIBurarenb BHYTPEHHETO
CrOpaHus
KIIJI TenmoBoro
nBurarens. TemioBbie bu6mmoreka [IOK
25
JBUTraTEeIM U 3aluTa https://m.edsoo.ru/ff0a7c7c
OKpYy>Karolei cpebl
3aK0H COXpaHCHUS U
26 MIPEBpAIECHUS DHEPTUH B bubmorexa HOK
peBpall p https://m.edsoo.ru/ff0a7c7c
TETUIOBBIX Mpolieccax
bubmuorexa IJOK
27 ITonroroBka x 1

https://m.edso0.ru/ff0a83f2



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KOHTPOJILHOK paboTe 1o
teme ""TeIIoBbIc SBIICHUS.
N3meHeHue arperaTHbIxX
COCTOSIHHM BeniecTBa"

KoHnTposabHas padora no
TeMme "TemoBnie IBIECHUS.

bubmmorexa [IOK

28
N3meHeHne arperaTHbIxX https://m.edsoo.ru/ff0a86ae
COCTOSTHH BemecTBa"
DnekTpusarus Tei. /[Ba
29 oja 313)161@ I/I‘{eCKI/Iil bubmorexa [IOK
poxt p https://m.edsoo.ru/ff0a86ae
3apsIoB
Ypok-uccienoBanue
30 "DnexTpuszanus Ten bubnuotexa [JOK
WHIYKUUEN U IpU https://m.edsoo.ru/ff0a86ae
COINPUKOCHOBEHUH"
BsaumonelictBue
bu6mmoreka [JOK
31 | 3apsoKEeHHBIX Tel. 3aKOH
https://m.edsoo.ru/ff0a87e4
Kynona
DIEeKTPUYECKOE TTOJIE.
HanpspokeHHOCTD
32 SHeKI;“ HYECKOTO MOJIS Bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0a8a0a
[TpunHIMn cynepno3unuu
ANEKTPUYECCKUX TTOJICH
Hocurenu anekrpuyueckux
. bubnnoreka [JOK
33 | 3apsnoB. DIeMEHTapHBIH

3apsan. CtpoeHue aroma

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a

[IpoBoHMKHY U
JURJIEKTPUKHU. 3aKOH

bu6mmoreka [{OK

34
COXpaHEHUs https://m.edsoo.ru/ff0a8ef6
AIEKTPUUECKOTO 3apsiia
Pemrenue 3agad Ha
35 I I/IMCHGHI/IEI)I CBOJCTB bubmmorexa HOK
p https://m.edsoo.ru/ff0a90cc
ANEKTPUIECKUX 3aPSI0B
DNEeKTPUUYECKUM TOK,
YCIJIOBUSI €T0
36 CYILECTBOBAHUSA BrbmaoTexa [IOK
ym ’ https://m.edsoo.ru/ff0a95a4
Uctounuku
AIEKTPUIECKOTO TOKA
37 JIeNCTBHS SIIEKTPUYECKOTO bubmmoreka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue
"JleiicTBUE
38 AJIEKTPUUYECKOTO MOJI Ha 1 bubmorexa TIOK
p https://m.edsoo.ru/ff0a96b2
MIPOBOTHUKHU U
JUAIEKTPUKHU"
OIIEKTPUYECKUI TOK B
39 MeTaJ'IJI':aX KUIKOCTSX U bubmorexa HOK
» HHL https://m.edsoo.ru/ff0a9838
raszax
40 DnekTpuyeckas LeMnb U e€ bubmuoreka [IOK
COCTaBHBIC YacTU https://m.edsoo.ru/ff0a9838
41 Cuna toka. JlaboparopHas 05 bu6mmoreka [JOK

pabota "M3mepenue u

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

PETYINPOBAHNE CHITBI
ToKa"

42

DIeKTpUYECcKoe
HanpsbkeHue. Boner™merp.
JlaboparopHas paboTa
"N3mepenue u
perynupoBaHue
HanpspkeHus"

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHne
IIPOBOJIHUKA. Y IETILHOE
COMPOTHBIIEHUE BEILIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTopHas padoTa
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COTIPOTHUBIICHUS
MIPOBOJIHHUKA OT €T0 JITHHBI,
IJIOLIAIN MOTIEPEYHOTO
ceyeHus U Marepuaia"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBHUCUMOCTD CHJIBI TOKA
OT HANPSDKEHUS. 3aKOH
OmMa 1t ygacTka 1ernu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTopHas pabota
"UccneqoBanue
3aBUCHMOCTH CHJIbI TOKA,
UIYIIETO Yepe3 Pe3nucTop,
OT CONIPOTHBIICHUS
pe3UCTOpa M HAPSIKEHUS

bubnnoteka [[OK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

Ha pe3uctope"

IlocnenoBarenpHOE U

bubmmoreka [IOK

47
TapAILIETILHOC COC/MHCHIA https://m.edsoo.ru/ff0aaa58
MIPOBOTHUKOB
JlaboparopHas pabota
"[IpoBepka npaBuia
48 CJIOKEHHUS HAMPSKSHUN bubnuotexa [JOK
IIPH TTOCIIEIOBATEITBHOM https://m.edsoo.ru/ff0aaa58
COCTMHEHUH JIBYX
pe3uctopon"
JlabopaTtopHnast pabota
"IIpoBepka mpaBmiia Uil
49 CI/IJI;H T(E)Ka 1} pI/I bubmmorera TOK
p https://m.edsoo.ru/ff0aadle
napauieIbHOM
COEJIMHEHUH PE3UCTOPOB"
Pemrenue 3agau Ha
50 MIpUMEHEeHHe 3akoHa OMa bubmuorexa [JOK
JUTS pa3InyHOTO https://m.edsoo.ru/ff0aaf8a
COCIMHECHUS IIPOBOJHUKOB
PaGora u MomHOCTH
51 JJIEKT quCKI(J)er TOKa bubmorexa [JOK
P ) https://m.edsoo.ru/ff0ab124
3akoH [[xoyns-Jlenua
JlaGopaTopHas pabota
59 "Onpenenenue paboThl U bubmmoreka [IOK

MOITHOCTH
ANEKTPUYECKOTro ToKa"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

DNEeKTPUYECKUE LIETIH U

noTpeduTenu
53 | osnekTpuyYecKoil SHEPruu B brbmoreka LIOK
https://m.edsoo.ru/ff0ab660
obITy. KopoTkoe
3aMBbIKaHUE
IToaroroeka k
KOHTPOJIbHOU paboTe 1o
TeMe "DIIeKTpUYECKHe
54 | 3apsnbl. 3apsyKEHHbIE Tella bubmmorexa LTOK
. https://m.edsoo.ru/ff0abd2c
1 UX B3aUMOJICHCTBHS.
ITocTossHHBIN
AIEKTPUYECKU TOK"
KonTtponsnas padota no
TeMe "DIIEeKTpUUYECKHE

55 3apsibl. 3apsKEHHbBIE Tela bubnuoreka [JOK
W VX B3aUMOICUCTBUS. https://m.edsoo.ru/ffOabea8
[TocTostHHbII
AIEKTPUYECKU TOK"

56 ITocTostHHBIE MArHUTBI, KX bubnunotexa [[OK
B3aUMOJEHCTBUE https://m.edsoo.ru/ff0abea8
Ypok-uccnenoBanue

57 | "H3ydenue moseii bubanoreia LIOK

" https://m.edsoo.ru/ff0ac3d0
MMOCTOSTHHBIX MAarHATOB
MarnutHoe more.
58 MarnurtHoe nojie 3emMiIu u bu6mmorexa [IOK

€ro 3HAaYCHHUE UTA )KU3HHU
Ha 3emMiie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmnsIT Dpcrena.
MarnutHoOE€ noJe
EKTPUYECKOTO TOKA
MarsuTHOE€ 110J1€ KaTyIIK!
C TOKOM

bu6nmoteka [IOK
https://m.edsoo.ru/ff0acld2

60

IIpumeneHne
AJIEKTPOMArHUTOB B
texHuke. Jlaboparopuas
pabora "U3yuyenue
JIEMCTBUS MAarHUTHOTO
TOJIs1 Ha TIPOBOTHUK C
TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DJIEeKTPOABUTATETH
MTOCTOSTHHOTO TOKa.
Hcnonrs3oBanue
AIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOUCTBAX
U Ha TPaHCIOPTE.
JlabopaTopHas paboTa
"KoncrpynpoBanue u
U3y4eHHe paboThI
3eKTpoaBUraTess"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiThl Papajes. 3aKoH
3JIEKTPOMArHUTHO M
uHaykuuu. [pasumno
Jlenma

bubnnoreka [[OK
https://m.edsoo.ru/ff0ac86¢

63

OnexTporeHeparop.

bu6mmorexa [IOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

Crnioco0b1 oTydeHus https://m.edsoo.ru/ff0abea8
NEKTPUYECKOU SHEPIUU.
DNEeKTPOCTAHIIUU Ha
BO300HOBJIIAEMBIX
HMCTOYHUKAX SHEPTHH
TloaroroBka x
64 KOHTpPOJIbHOM paboTe 1o 1 bubmuoreka [IOK
TeMe "DIeKTpUYECcKue https://m.edsoo.ru/ff0acb14
MAarHuTHBIE SBICHUS"
KonTponsHas padora no
65 Teme "DIEKTPUUECKUE U 1 BrabmroTexa [IOK
P " https://m.edsoo.ru/ff0acb14
MAarHUTHBIE SIBJICHUS
PesepBHEIii ypok. PaboTa ¢
PBELIL YD Bu6nnorexa [[OK
66 TEKCTAMH I10 TEME 1
. | https://m.edsoo.ru/ff0acc5e
TenaoBble ABICHUS
Pesepsnblii ypok. PaboTa ¢
67 TEKCTaMH II0 TEME 1 bubmuorexa [JOK
"TTocTOSHHEBIN https://m.edsoo.ru/ff0acdc6
AIEKTPUYECKU TOK"
PesepBurblii ypok. PaboTa ¢
68 TCKCEaMI/I l'[OY]E)FeMe 1 bubmorexa TIOK
https://m.edsoo.ru/ff0acd7x
"MarguTtHble aBiIcHUA"
OBIIEE KOJIMYECTBO
- 68 14.5

YACOB 110 ITPOI'PAMME



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Ne KoanuecTBo yacoB
DJIeKTPOHHBbIE HU(PPOBHIE
n/ | Tema ypoka KonTpoabHbie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
I padoThI padoTsbI
1 MexaHn4uecKoe ABHKEHUE. 1 bubmmoreka [IOK
MarepuanbHas TOUKa https://m.edsoo.ru/ff0ad474
Cucrema oTcyera.
2 OTHOCHUTENHHOCTD 1 bubmorexa [JOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBIXKCHUS
3 PaBrOMEpHOE 1 bubmmoreka [IOK
NPAMOJIMHENHOE JIBU)KEHUE https://m.edsoo.ru/ff0ad19a
HepasHomepHnoe
4 MPSMOJIMHENHOE IBUKEHUE. 1 bubmuoreka [[OK
CpenHsisi ¥ MTHOBEHHAs https://m.edsoo.ru/ff0ad19a
CKOPOCTh
[Ipsimonunelinoe
5 ABHOYCKOPEHHOE 1 Bubmmorexa [IOK
P YOKop https://m.edsoo.ru/ff0ad8d4
JBUKEHHE. Y CKOpEHUE
CKOpOCTh NPAMOJIMHEHHOTO
5 PaBHOYCKOPEHHOTO 1 bu6mmoreka [IOK
nekenus. ['paduk https://m.edsoo.ru/ff0ad8d4
CKOPOCTH
JIaboparopHas paboTa
7 "On 12 eJIEHI/Ie pCKO eHUs 1 1 Bubmorexa [IOK
pel yexop https://m.edsoo.ru/ff0adb18
TeJa IpU PaBHOYCKOPEHHOM



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

JIBIKEHUH 110 HAKJIOHHOM
miockoctu"

CB00OOIHOE TTa/IEHUE TEIL.

bu6mmoreka [IOK

8 Omnprtel [Nanunes https://m.edsoo.ru/ff0adb18
PaBHOMEpHOE IBUKEHME IO
okpyxxHocTH. [lepuon n
9 qafﬁra obpa GI-II)I/ISI bubmorexa [IOK
. paitl ’ https://m.edsoo.ru/ff0ael76
JInneiiHas u yriosas
CKOPOCTH
10 LlenTpocTpemMuTenbsHOE bubnuotexa [JOK
YCKOpPEHHE https://m.edsoo.ru/ff0adb18
11 [IepBsiii 3ak0H HproTOHA. bubmmoreka [IOK
Bexrop cuiibl https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeloToHa. bubmuoreka [IOK
12 .
PaBHonelicTByOIIAs cuia https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akon HeroToHa. bubmuoreka [IOK
Cyniepro3unus Cui https://m.edsoo.ru/ff0ae982
Pemenue 3agau Ha
14 I I/IMCHCHI/I? 3aKOHOB bubmmotera HOK
P https://m.edsoo.ru/ff0aeb6c
Hprorona
15 Cuna ynpyroctu. 3akoH bu6muoreka [IOK
I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3ama4 o teme bubnnorexa [[OK
«Cuina ynpyroctum» https://m.edsoo.ru/ff0aeca2
17 JIaGopatopHas pabota bubnuorexa [IOK

«OHpeI[eJ'ICHI/IC KECTKOCTH

https://m.edsoo.ru/ff0aee28



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28

MPYKUHBDY

18 Ciita Toeis bubmmoteka [IOK
P https://m.eds0o.ru/ff0af738
19 Pemenue 3amaq mo reme bu6mmoreka [IOK
«Cuna TpeHus» https://m.edsoo.ru/ff0afa26
Jlabopatopnas padoTa
20 "Onpenenenue bubmuoreka [IOK
ko3¢ dumeHTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIb)KCHUS"
Pemienue 3a1ay 1o reme
" bubnuotexa [JOK
21 3akonsl Herorona. Cuna
https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuiia tpenus”
Cuna TSHKeCTH B 3aKOH
99 BCEMUPHOTO TATOTEHUS. bubmuoreka [[OK
Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0af044
TaJIeHUs
Ypoxk-koHpepeHIus
" JIB>KECHHE TEJ1 BOK
23 FHaBI/ITa HOHHOTO E}}Z a bubsmorexa [IOK
p H HEHTP https://m.edsoo.ru/ff0af044
(Conneunas cucrema).
lamakTuxn"
Pemenne 3amau mo teme
24 "Cuna TSHKECTH M 3aKOH bubmorera TOK
" https://m.edsoo.ru/ff0af5f8
BCEMHPHOT'O TATOTEHUS
o5 IlepBas kocMuyeckas bubnuorexa [IOK

cKkopocTh. HeBecoMocTh 1

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

Heperpy3Ku

PaBHOBEeCHME MarepuanbHON
TOYKH. AOCOIFOTHO TBEPAOE

26 Teno. PaBHOBecue TBEPIOTO bubmorexa [IOK
' .. wpﬂ https://m.edsoo.ru/ff0afe36
TeJa C 3aKPeIIEHHON OChIO
BpaleHus
97 MowmeHnT cunsl. Llentp bubnuotexa [JOK
TSDKECTH https://m.edsoo.ru/ff0b02b4
Pemenue 3ama4 o teme By 10K
noIMoTeKa
2 "M .
8 OMeH: cimot. Letp https://m.edso0.ru/ff0b02b4
TSDKECTH
[ToaroroBka Kk KOHTPOJBHON
29 pabore nmo Teme Bu6mmorexa [{TOK
"MexaHn4ecKoe IBIUKEHHUE. https://m.edsoo.ru/ff0b0408
Bsaumonerictsue Ten"
KonTtponsHas padota no
30 Teme "MexaHndeckoe bubnunoteka [JOK
NBIKeHUE. B3anMoaericTBue https://m.edsoo.ru/ff0b06ec
Ten"
Nmnynec tena. Ummynbe
31 CUJIbI. 3aKOH COXpaHEHUs bubnnoreka [[OK
UMITyJIbCA. YIIPYroe u https://m.edsoo.ru/ff0b07fa
HEYIPYyroe B3auMO/ICHCTBUE
Pemenne 3aga4 mo reme
" bu6mmorexa [IOK
32 3aKOH COXPAHEHHUs

nMmIyiasca'

https://m.edsoo.ru/ff0b096¢



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

VYpox-koHpepeHuus

bubmmoteka [IOK

33 "P
cAKTHBHOC HBH)KGHHHG B https://m.edsoo.ru/ffOb0a84
MIPUPOJIE U TEXHUKE

34 Mexannueckas pabora u bubnuoreka [IOK
MOIIIHOCTh https://m.edsoo.ru/ff0b0a84
PaboTa cubl TSKECTH, CHIIBI bubmmoreka [IOK

35
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas paboTa
«OrnpeneneHue padoTsl
CWJIBI TPEHUS IIPU bubmuoreka [IOK

36
PaBHOMEPHOM JIBUKEHUN https://m.edsoo.ru/ff0b0c32
TeJla M0 TOPU30HTAITBHOU
MMOBEPXHOCTH»

37 CBs13b 2HEPTUU U PaOOTHI. bubmuoreka [IOK
[TorenumansHas 3HEPrust https://m.edsoo.ru/ff0b0c32
Kunernueckas sneprus.

38 Teopema o kuHeTHUECKOU bubmmorexa TOK

P https://m.edsoo.ru/ff0b0c32
SHEpPruu

39 3aKOH COXpaHEHHUS YHEPTUHU bubmuoreka [IOK
B MEXaHUKE https://m.edsoo.ru/ffOb12fe
JlaGopaTopHas pabota

40 «3yuenue 3akoHa bubmmorera HOK

i https://m.edsoo.ru/ffOb12fe
COXPaHEHUS PHEPT U

41 KonebaTenpHoe 1BMKEHUE 1 bubnunoreka [[OK
€ro XapaKTE€PUCTUKHU https://m.edsoo.ru/ff0b1858

42 3aryxatomue KojaeOaHus. bubnuorexa [IOK



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

Brinyx1eHHBIE KOJIeOaHusl.
Pesonanc

https://m.edsoo.ru/ff0b20f0

MaremMaTnyecku u

bubmmoreka [IOK

43 MPY>KUHHBIA MasiTHUKU https://m.edsoo.ru/ff0b197a
Ypok-uccienoBaHue

44 «3aBUCUMOCTH Ieproaa bubnuotexa [JOK
KoJIeOaHMH OT )KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MAacChI TPy3a»

45 [IpeBpaiienue 3uepruu npu bubmuoreka [IOK
MEXaHHYECKHUX KOJICOaHUIX https://m.edsoo.ru/ffOblaec
JlabopaTtopHas paboTa

16 «OmnpegeneHue 4acToThl U bubnuotexa [JOK
nepuoaa Kojaeoanmit https://m.edsoo.ru/ffOblaec
MPY>KUHHOTO MasITHUKA»

JlabopaTopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
47 nepuoja kojebaHui rpysa, bubmiorexa [IOK
https://m.edsoo.ru/ff0b197a
MTOJIBEIIICHHOTO K HUTH, OT
MacChl Tpy3a
MexaHU4YeCKue BOJTHBI.
CBolicTBa MEXaHUYECKUX bubnnoreka [[OK

48 BOJH. [IpoonpHbBIE U https://m.edsoo.ru/ff0b21fe
MTOIIePEYHBIC BOJIHBI
Ypork-Kongepenus bubnnoreka [JOK

49 "MexaHn4eCKHe BOJIHEI B

TBEPIIOM TEIIE.

https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

CelicMAYECKHAE BOJTHBI"

3ByK. Pacnipoctpanenue u

50
OTpa)KEHHUE 3BYKa
Ypok-uccnenoBaHue
51 "Habnronenue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"
I'poMKOCTB 3ByKa M BBICOTA
52 TOHA. AKYCTHYCCKHIA bubmorexa [JOK
P AKY https://m.edsoo.ru/ff0b23ca
pEe30HaHC
Ypok-koH(pepeHI s
s ,,5 o dep s BuGnnotexa LIOK
BTPa3BYK U UH BYK B
/IbTPasByK P K https://m.edsoo.ru/ff0b23ca
MIPUPO/IE U TEXHUKE
[ToaroroBka Kk KOHTPOJIBHOM
54 pabore 1o Teme "3aKOHbI bubmuoreka [[OK
COXpaHeHUsA. MexaHn4eCcKue https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI"
KonTtponsHas padota no
55 Teme "3aKOHbBI COXpaHEHHUS. bubmuoreka [IOK
Mexannyeckue KoyeGaHus 1 https://m.edsoo.ru/ff0b2abe
BOJIHBI"
56 DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [IOK
DNEeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CsBoiicTBa bubnunoreka [[OK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0b2fe6
58 Ypok-konpepennus "[lkana bu6mmoreka [JOK

QJICKTPOMATrHUTHBIX BOJIH.

https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6

Wcmnionp3oBanue
AJIEKTPOMAarHUTHBIX BOJIH
JUTA COTOBOU CBA3H"

Ypok-uccienoBaHue
"U3yueHue cBOMCTB

59 AJIEKTPOMArHUTHBIX BOJIH C brbamorexa LTOK
P https://m.edsoo.ru/ff0b2c6c
MTOMOTIIHI0 MOOHMIIBHOTO
tenedona”
Pemenue 3agau Ha

60 OTIpeieJICHUE YacTOThI U
JUTMHBI 3JIEKTPOMAarHUTHOU
BOJIHBI
OJeKTpOMarauTHas IIpUpoIa

61 cBeTa pC1<o OCTh CBGTE ’ bubamorexa TOK

’ P . i https://m.edsoo.ru/ff0b31d0
BosHOBEIE CBOMiCTBA CBETA
Hcrounuku cBera.

62 [IpssmonHEHOE bubnuoreka [JOK
pacrpocTpaHeHue CBETA. https://m.edso0.ru/ff0b3658
3atmenus Connua u JIyHbl
3aKOH OTpaKeHHs CBETA.

63 3epkaina. Pemenue 3a1a4d Ha bubmmoreka [IOK
MPUMEHEHUE 3aKOHA https://m.edsoo.ru/ff0b38c4
OTpaXeHUS CBETa

64 [Ipenomiienue cBera. 3aKkoH bu6muoreka [JOK
MPEIOMIIEHHS CBETA https://m.edsoo.ru/ff0b3aea

65 IlonHoe BHyTpeHHEE bubnuorexa [IOK



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

OTPa)KEHUE CBETA.
Hcnonnr30BaHue MOJTHOTO
BHYTPEHHETO OTPAKECHUS B
OINITHYECKUX CBETOBOIaX

https://m.edsoo.ru/ff0b3c5¢c

66

JIaboparopHas paboTa
"UccnenoBanue
3aBHCHMOCTH yTJjia
MPEIOMIICHHUST CBETOBOTO
Jy4a OT yrJia ajJicHus Ha

rpanuue "Bo3ayx-crexiao""

67

VYpok-koHpepeHus

"M cnoap30BaHNEe MOJTHOTO
BHYTPEHHETO OTPAXKEHHUS:
CBETOBOJIBI,
OINITHKOBOJIOKOHHAS CBSA3b"

68

JInnsel. OnTHudueckas cuia
JIMH3BI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3f2c

69

[TocTpoenne nu3obpaxeHui B
JTUH3aX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b444a

70

JlaGopaTopHas pabota

"Onpenenenne GoKyCHOTO
paccTOSIHUSA U ONTUYECKOM
CWJIBI cOOMparome JTHH3bI"

bubnnotexa [[OK
https://m.edsoo.ru/ff0b4206

71

Ypok-koHbepeHIus
"OnTnyecKue JIMH30BhIE
npubops”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cOa7e



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

72

['na3 kak onrtuueckas
cucrema. 3peHue

bubnmoreka [IOK
https://m.edsoo.ru/ff0b4684

73

VYpox-koHpepeHuus
"ledextrr 3penus. Kak
COXpPaHUTH 3peHue"

74

Pasnoxxenue Oenoro ceera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CrieKTpaJIbHbIX
uBeToB. Jlucnepcus ceera

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0f4c

75

JlabopaTtopHnast pabota
"OnBITHI IO PA3I0KEHUIO
0€eJoro CBeTa B CHEKTpP U
BOCTIPUSITHIO [IBETA
MIPeIMETOB MPHU UX
HaOIOZICHUH Yepe3
1BETOBBIC (DUITBTPHI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cOe2a

76

YpoK-npaKkTUKyM
"BotHOBEIE CBOMCTBA CBETA!
mucnepcus, uHTephepeHITUs
u nudpakmus"

77

Omnbiter Pesepdopna u
IJIaHeTapHas MOJIENIb aToMa

bubnnotexa [[OK
https://m.edsoo.ru/ff0c12a8

78

[Tocrynater bopa. Moznens
aroma bopa

bubnunoreka [[OK
https://m.edsoo.ru/ff0c12a8

79

I/ICHYCKaHI/IC U IIOTJIOIICHUC
cBeTa aTomMmoM. KBaHTHI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cl44c



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

JInnenyaTsie CIIEKTPBI

YPOoK-nIpakTUKyM

bu6mmoreka [IOK
80 "Hab
a JHOHGH?G CHEKIPOD https://m.edso0.ru/ff0c1550
HCITYCKaHUS
81 PagnoakTUBHOCTE U €€ BUIBI bubnmorexa [IOK
A o https://m.edsoo.ru/ff0c1672
82 CtpoeHnue aToMHOTO sifipa. bubnuotexa [JOK
Hyxionnas monens https://m.edsoo.ru/ff0c18ac
83 PangmoaxkTtuBHEBIE bu6mmoreka [IOK
npeBpaiieHus. M30tormsl https://m.edsoo.ru/ffOclald
Pemrenue 3agad mo reMe:
84 "PagnoakTUBHEBIE bubnmorexa LIOK
Y https://m.edsoo.ru/ffOclb4a
MIpeBpaIeHus
bu6mmoreka [JOK
85 Heprnon monypacmana https://m.edsoo.ru/ffOclb4a
VYpoxk-koHbepeHIus
86 "PagnoakTrBHbBIC U3TyYEHUS bu6mmoreka [JOK
B IIPUPOJAE, MEAULIMHE, https://m.edsoo.ru/ff0c2126
TeXHUKe"
SInepHBIEe peakIui. 3aKOHBI
87 ccflx paHeHIE;I 3apsiI0BOTO U bubnorexa HOK
P P https://m.edsoo.ru/ff0c1c58
MAacCOBOI'0 YHCEI
DHeprus CBSI3U aTOMHbBIX
88 simep. CBA3b MacChl U bubmorexa HOK
AP https://m.edsoo.ru/ffOcld7a
SHEPTrUU
89 Pemenne 3agad mo teme bu6mmoreka [IOK



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

"SAnepubie peakuun"

https://m.edsoo.ru/ff0cld7a

90

Peaknuu cuHTe3a U AeJICHUS
anep. Uctounuku sHepruu
CoJHna u 3Bé311

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHpepeHuus

"SI nepHast SHEpreTukKa.
JleiicTBUS paliOaKTUBHBIX
W3JIyYEHHI Ha )KUBBIE
OpraHu3msl"

92

IToaroroBka Kk KOHTPOJIBHON
pabore 1Mo Teme
"DNEeKTpOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHBIC BOJTHBI.
KBanToBbI€ siBIICHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KontponsHas padota no
Teme "DJIeKTPOMarHuTHOE
noJsie. DNEeKTPOMAarHUTHbBIE
BOJIHBI. KBaHTOBBIE
sIBJICHUS "

94

[ToBTOpEeHME, 000OIIECHNE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "B3aumoneiictBue

n

TCI

bubnnotexa [[OK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpEHME, 00OOIICHNE.
Pemenue pacueTHbIX U
KaueCTBEHHBIX 33124 0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

teme "TeroBeie mpoiecch”

[ToBTOpenue, oboOIICHNE.
Pemrenne pacyeTHeIX U

bubmmoreka [IOK

96 ayecTBe 3a71a4 1o
KAHCCTBCHHBIX 3/t 1T https://m.edsoo.ru/ff0c2a22
teme "KIIJI TemioBsix
nBurareiei”

[ToBTOpEHue, 06001IEHNE.
Pemrenne pacyeTHsIxX U
97 Ka4yeCTBEHHBIX 3a71a4 [10 bubnmorexa [IOK
a https://m.edsoo.ru/ff0c2b30
teme "KII]]
3JEKTPOYCTaHOBOK"
[ToBTOpEeHME, 060OIIECHNE.
98 JlaGopatopHble PadOTHI 110 bubnmorexa [IOK
patop p https://m.edsoo.ru/ff0c2c52
Kypcy "CBeroBble siBIeHUSA"
[ToBTOpEeHME, 060OIIECHNE.

99 Pabora ¢ Texctamu 1o Teme bubmuoreka [[OK
"3aKOHBI COXpaHEHUSI B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

[ToBTOpEHME, 06OOIICHNE.
bu6mmoreka [IOK
100 Pabota ¢ Tekcramu 1o TeMe
https://m.edsoo.ru/ff0c2e82
"Koxebanus 1 BOJIHBL"
[ToBTOpEeHME, 000OIICHNE.

101 Pabora ¢ TekcTamMu 1o TeMe bubmorexa HOK

" " https://m.edsoo.ru/ff0c3044
CBeTOBEIE ABIIEHUS
102 [ToBTOpeHnue, 060061IeHNE. bu6mmoreka [IOK

PabGora ¢ TekcTamu o Teme

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

"KBaHToBas u siaepHas
¢uznka"

OBIIEE KOJIMYECTBO YACOB
10 TIPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUEOBPA3OBATEJIBHOT'O ITPOLHECCA
OBSA3BATEJIBHBIE YUEBHBIE MATEPHUAJIBI JJIS1 YYEHHUKA

[Mepeimkun .M. , BanoB A.W. ®usuka 7xnacc,/Ipoda, 2021.

METOANYECKHUE MATEPUAJIbI JJISA YUUTEJIA

Meroaunueckoe nocobue / H. B. ®unonosuy. — 2-e us., crepeotun. — M. : JIpoda, 2018189, [3] c.

JIaboparopubie paboTsl 0 pusuke: COOpHHUK Ta00PATOPHBIX padboT mis 7-9 Ki1accoB
/Cocrt. C.B. YkonoBa, H.A. Anexuna, T.®. bypasnesa, H.M. 3onoryxuna, U.H. [Tycrosas,I".H. Cannponosa, T.H.Tutosa, E.H. Y aoBuk, C.1. UyeBa. —
I'yoxun: OO0 «Aiikpro», 2017.

INUD®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbl CETUMHTEPHET
bubnroreka IIOK https://lesson.edu.ru/03/07P3I1I https://resh.edu.ru/subject/28/7/


https://lesson.edu.ru/03/07
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