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HHOACHUTEJIBHASA 3AIINCKA.

Pabouas mnmporpaMma CCTGCTBCHHOHay‘-IHOﬁ HarpaBJICHHOCTHU I10 (1)1/131/11(6 C UCITIOJIB30BaAHUEM

obopynoBanus neHTpa «TouKl pocTa»
171 7-9 KJ1accOB OCHOBHOM IIKOJIBI COCTaBJIEHA U pa3paboTaHa B COOTBETCTBUU C:

*  ®denepanbHbIM 3aKoHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBaHuu B
Poccuiickoit @eneparum» (¢ U3M. U J0II., BCTYIL. B cuiay ¢ 01.09.2020);

* TpeboBanmsiMi DenepaabHOr0 TOCYJapCTBEHHOI'O0 00pa30BaTEIbHOIO CTaHIApTa OCHOBHOTO
obmiero oOpa3oBaHus (YTB. NMpHKa3oM MUHHCTEpCTBAa OOpa3oBaHHMS W Hayku Poccuiickoit
®denepanuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

* [lacmoprom HamuoHambHOrO mpoekta «OOpa3oBanue» (yTB. mnpesumuymom CoBera npu
IIpesunente P® 1o crpaTerMuyeckoMy pasBUTHIO U HALMOHAJIBHBIM MPOEKTaM, IPOTOKON OT
24.12.2018 Ne 16);

* TocynapctBenHoit mporpammoii Poccuiickori @Deneparmu «PazBute oOpa3oBaHUs» (YTB.
[Mocranoenenuem IlpaButenscrBa P® or 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06
YTBEP)KIECHUU  TOCYHapCTBEHHOW  mporpammel  Poccuiickoii  @enepanuu  «Pas3Butue
00pa3oBaHus»;

*  aBTOPCKOHM MporpamMMmoi OCHOBHOrO oOmiero oOpa3oBanus 1o ¢usuke mius 7-9 kimaccos (A. B.
[Tépemmkun, H.B. ®unonosuy, E.M.I'ytauk, M., «Ipodax, 2015 r.);

* y4eOHBIM IUIAHOM W OCHOBHOW oOpazoBarenpHOU TporpaMmbl OO0 MKOYVY «I'epTMuHCKas
COLI nmenn AdaynmycaumoBa M. Ay

® MeTOIIquCKHMH PEKOMEHAAIUAMUA 1o CO3JaHNIO u q)YHKIII/IOHI/IpOBaHI/IIO B
00111e00pa30BaTEIbHBIX OpraHU3aIUsaX, PACHOJIOKCHHBIX B CEIHCKOW MECTHOCTH W MallbIX
roponax, MeHTPOB 0Opa30BaHMs €CTECTBEHHOHAYYHOM W TEXHOJOTHYECKON HampaBIICHHOCTEH
(«Touka pocra») (YTBepXIeHBI pacmopsDKeHHeM MUHHCTEPCTBA MPOCBEMIEHUS Poccuiickoit
Oeneparnu ot 12 saBapst 2021 r. Ne P-

6).

Pabouas mporpamma peanusyercs B yueOrmnkax A. B. Ilepeimkuaa «®@usuka 7 kitace», «Pu3nka 8

kiaccy, «Pusuka 9 kiace» cucremsl «Beprukaney [epbimkun A. B., yaeOHuK 1is
0011100pa30BaTeabHbIX YUeOHBIX 3aBeacHuil. M. : [Ipoda, 2020

IIporpamma OmpeJieNsieT  COJIEpXKaHHe U CTPYKTYPY y4eOHOro MaTepua’a,

TMOCJICAOBATEIIBHOCTD €0 U3YUCHU A, ITYTU (l)OpMI/II)OBaHI/ISI CHUCTCMBI 3H8.HPII>1, yMCHI/Iﬁ H CII0c000B JCATCIIBHOCTH,

pa3BUTHUA, BOCIUTAHUA U CONUATIA3AINU YIaIIUXCA.

Coznanwne nieaTpa «Touka pocTtay mpenmnonaraer pa3BUTHE 00pa30BaTENbHON HHPPACTPYKTYPHI
0011eo0pa3oBaTENbHON OpraHU3aINH, B TOM YHCJIE OCHAIICHHE 00Ie00pa3oBaTeIbHON OpraHm3alIiu:

1.

3.

00OpyIOBaHWEM, CpEACTBAMH OOY4YeHHS W  BOCIHUTAHHUS Ui UW3ydeHHs (B TOM  YHCIHE
JKCHEPUMEHTAIBHOIO)  IPEAMETOB,  KypCcOB,  OUCLUMIUIMH  (MOZ&yJNeH)  ecTeCTBEHHOHAYYHOU
HaNpaBICHHOCTU NPH peaju3aldd OCHOBHBIX 00I1e00pa30BaTENbHBIX MPOrpaMM M JOHNOTHUTEIBHBIX
00111€00pa30BaTENbHBIX MPOrpaMM, B TOM YHMCIE AJISl PACIIMPEHUs COAEpX aHMA Y4eOHOro mpenmera
«DPu3ukay;

obopynoBanueM, cpeicTBaMu OOy4YeHHsS M BOCIHTAHUS AJS PeaM3aluHd MPOrpamMM AONOJHHUTEIBHOIO
00pa30BaHuUs €CTECTBEHHOHAYYHOW HalpaBJIEHHOCTEH;

KOMIIBIOTCPHBIM U UHBIM O60pyI[OBaHI/I€M.

[IpodnnpHEIT KOMIUTEKT 000pyIOBaHUS obecniednBaeT 3G (EeKTUBHOE TOCTHKEHIE 00pa30BaTEIbHBIX

PE3YyIbTATOB OGy‘IaIOHII/IMI/ICH 110 MporpaMmMam €CT€CTB€HHOHaquOﬁ HaIpaBJICHHOCTH, BO3MOKHOCTb

yrIyOJIEHHOTO U3yUYEeHHUs OTAENbHBIX IPEIMETOB, B TOM YuCIIe U1 (OPMHUPOBAHUS H300pETaTENbCKOr0,
KpPEaTUBHOI0, KPUTUYECKOT0 MBILIJICHUS, Pa3BUTHsI (PYHKLMOHAIBHON ITPAMOTHOCTH Y OOY4aIOIIUXCs, B

TOM YHCJIIC eCTeCTBCHHOHay‘lHOﬁ 1 MaTEMaTUYCCKOM.

3KCHepI/IMeHT SIBIISICTCS HCTOYHHUKOM 3HAHHMU U KPpUTCPUCM UX UCTUHHOCTH B HAYKC. KOHL[CHLII/IH

COBPEMECHHOI'O O6pa3OBaHI/I$I noApasymeBacT, 4TO B y‘le6HOM IKCIICPUMCHTEC BEAYINYIO POJIb JOJIZKCH



3aHATh CAMOCTOSTEIIbHBII NCCIENOBATENLCKUI YaeHHUeCKHu dKcTiepruMenT. CoBpeMeHHbIe
SKCTIIEPUMEHTAIILHBIE NCCIENOBAaHMUS MO (PHU3HKE yKe TPYIHO MPENCTaBUTh O€3 UCIIONb30BaAHUS HE TOIBKO
AHaJIOTOBBIX, HO ¥ HM(POBBIX U3MEPUTENBHBIX prOOpoB. B denepaibHOM rocyaapcTBEHHOM
00pazoBaTebHOM CTaHAapTe (nanee —

@®I'OC) mponurcaHo, YTO OAHUM U3 YHUBEPCATBHBIX yueOHBIX neicTBuii (nanee — Y'Y /1), mpuodperaemMbIx
yUaluMHUCs, JOJDKHO CTaTh YMEHUE «IPOBEJCHHUS OMBITOB, MPOCTHIX SKCIEPUMEHTAIBHBIX UCCIICOBAHUH,
MPSIMBIX ¥ KOCBEHHBIX M3MEPEHHI C UCIIONB30BaHIEM aHAJOTOBBIX U IIU(POBBIX H3MEPUTETBHBIX
npuOOpPOBY.

Y4eOHbBIN PKCIIEPUMEHT 110 (PHU3HKE, TPOBOJANMBII Ha TPaJAUIIMOHHOM 000pyaoBaHuu (03
MpUMEHEHHs HU(PPOBBIX TA00OPaTOPHii), HE MOXKET B MOJTHOM Mepe 00ECIIEUNTh PEelICHUE BCEX
00pa3oBaTelbHBIX 33/1a4 B COBpEeMEeHHOH IKoie. CIIOKUBIIASCS CUTYaIHs 00YCIIOBJIEHA CYIIECTBOBAHNEM
psaa npoodiiem:

® TpaJUIMOHHOE HIKOJIBHOE O0OpYy/JOBaHWE M3-3a OTPAHUYCHHSI TEXHWYECKHMX BO3MOXKHOCTEH HE
MO3BOJISIET MPOBOIUTH MHOTHE KOJHUYECTBEHHBIE HCCIIEIOBAHNS;

® UIHTENHFHOCTH MPOBEICHUS (PU3MYECKUX UCCIIEIOBAHUI HE BCETIa COTNIACyeTCs C JTUTEIbHOCTRIO
y4eOHBIX 3aHATHIA;

® BO3MOXKHOCTH MPOBEJICHHUS MHOTHX (PH3MYECKUX WCCIEIOBAHHN OrpaHUYMBAETCS TPEeOOBAHHSIMU

TEXHUKH 0€30MacHOCTH U JIp.

Hudposast mabopatopusi KapAMHAIBLHBIM 00pa30M U3MEHSIET METOJIUKY U COJIEpKaHHE
9KCTIIEPUMEHTAIILHOM JISITEIbHOCTH M TIOMOT'aeT PEIINTh BEIIIENepedrcieHHbIe mpodieMsl. Lnpokuii
CIEKTpP MUPPOBBIX JATYNKOB IMO3BOJSIET YUANMMCSI 3HAKOMHUTBCS C IapaMerpamMu (PU3NIECKOro
9KCTIIEPUMEHTA HE TOJBKO Ha KA4eCTBEHHOM, HO U Ha KOJIMYecTBEHHOM ypoBHe. C momoripio nmudposoit
71a60paTOPUU MOXKHO TIPOBOJHTH JUTUTEIBHBIN SKCIIEPUMEHT JJaXKe B OTCYTCTBUHU dKcnepuMenTaropa. [lpu
9TOM U3MepsAEMbIe JaHHBIE U PE3YIBTATHI KX 00pa0OTKH 0TOOPaKarOTCs HEIMOCPEICTBEHHO Ha dKpaHe
KOMIIBIOTEpA.

B miporiecce hopMHupoBaHUs SKCIIEPUMEHTAIBHBIX YMEHHH 10 QU3UKE yUAITUICS YIUTCS TIPENICTABIISATh
nHpOpMaIHio 00 HUCCISTOBAHUH B YETHIPEX BHIAX:

¢ B BepOaTbHOM: OMNHMCHIBATH OJKCIEPHUMEHT, CO37aBaTh CJIOBECHYIO MOJENh OSKCIIEPHMEHTA,
(MKcHpoBaTh BHUMAaHHE Ha U3MEPSIEMbIX (U3NIECKUX BETMIMHAX, TEPMUHOJIOTHH;

® B TAaOJWYHOM: 3aIOJHATH TAONHIIEI MAHHBIX, JSKAIIUX B OCHOBE IOCTPOEHUS TpaduKoB (IIpH
9TOM y y4aIlliXCsl BOSHUKAET IEPBUYHOE MPEACTABIEHIE O MacIITabaxX BETHYINH);

® B rpaduUYecKOM: CTPOUTh TpaduKd MO TAOIMYHBIM [AaHHBIM, 9YTO IIO3BONSIET TEpPerTH K

BBIIBIDKEHUIO TUIIOTE3 O XapaKTepe 3aBUCHMOCTH MEXAY (PU3NYECKUMHU BEIWYMHAMH (TIPH 3TOM YIUTENh

MOKA3bIBaeT TMPEUMYIIECTBO B BU3YaIW3allMU 3aBUCHMOCTEW MEXIYy BEIM- YWHAMH, HATIATHOCTH U

MHOTOMEPHOCTH);

® B aHAJIUTHUYECKOM (B BHJIE MATEMAaTUYECKUX YPABHEHUI): MPUBOIUTH MATEMAaTUIECKOE OIMCAHNE

B3aMMOCBSI3H (DM3WYECKUX BEIINYMH, MAaTEMATHIECKOe 0000IIEHNE TIOTYIeHHBIX PE3YIbTATOB.

[lepexon k KaXxa0My 3TaIly MPENCTaBIeHUs HHHOPMAIIUH 3aHUMAET JOCTATOYHO OOJBIIION MPOMEKYTOK
BpemeHHU. bezycnoBHO, B 7—9 Ki1accax 3TOT mporecc HeoOX0AUM, HO B CTAPIIHX KJIaccaX 3TO BPEMs MOXKHO
ObLTO OBI OTBECTH Ha pelreHue Ooee BaXKHBIX 3a7a4. B 3ToM miane iudpoBbie 1abopaTOpUH MO3BOJISIOT
CYIIECTBEHHO YKOHOMHUTH BPEMsI, KOTOPOE MOXKHO ITOTPATUTh HAa (HOPMHUPOBAHNE UCCIENOBATENBCKAX YMEHHIA
YYaluXxcsl, BEIPKAIOINXCS B CIICAYIONINX JTEHCTBUIX:

® ONpECACICHUC HpO6J'I6MLI;

® I0CTaHOBKA HCCIIEIOBATEIbCKOU 3a1a4u,
® [JIaHMPOBAaHME PCUICHUS 3a/1a4H,

® TIOCTPOCHHUC MOﬂCHGﬁ;

® BLIIABUXCHHEC THUIIOTE3;



® SKcIIepUMEHTANbHAs IPOBEPKa TUTIOTES;
® aHaJM3 JaHHBIX SKCIEPUMEHTOB WU HAaOIIOACHH;
® (QopMynarpOBaHUE BEIBOJIOB.

[ocnenuue ronpl y ydammxcsi HaOI0AaeTCa HU3Kas MOTHBALIMS H3Y4YEHHsI €CTECTBEHHOHAYYHBIX
JUCIMILTMH U, KaK CJICACTBUE, TaJicHUe KauecTBa oOpa3oanus. [{udpoBoe yueOHOE 000pyI0BaHUE
MO3BOJISIET YYAIIUMCSI 03HAKOMUTBCS C COBPEMEHHBIMU METOAaMHU UCCIICAOBAHUS, IPUMEHSIEMbIMH B
HayKe, a YUYUTENI0 — MPUMEHSTh Ha TIPAKTHKE COBPEMEHHBIE Melarorunieckue TexHoaoruu. [loartomy
TJIABHOM cocTaBiISIoNnel KoMIuIeKkTa « ToUKoi pocTay SBISIOTCS UPPOBLIE Ta00paTOPHH.

[Ipemnaraemas mporpamMma peajgu3yercs ¢ MOMOIIBI0 yueOHO-MeToquueckux KoMIuiekToB (YMK).

YMK 115 ka10r0 Kilacca BKITIOYaeT: yu4eOHUK, 3aJa4HUK, METOANYCCKUE MaTepHaIbl ISl YIUTeIs,
CaMOCTOSITEIbHBIC U KOHTPOJIBHBIE PAOOTHI.

[Tnanupyrores cnenyromnpe GopMbI OpraHu3aluK yaeOHOro mpoiecca: GPOHTANBHbIC; KOJICKTHBHEIE,
TpyIIoOBEIe; paboTa B Mape; HHAWBUIyalbHBIE.

B npenogaBanum npeaMera OyayT HUCHONB30BATHCS CIEAYIOIINE TEXHOIOTUH U METO/Ibl: TMYHOCTHO-
OPUEHTHPOBAHHOE 00yUeHue; MPodIeMHOE 00yUeHHe; Tu(hepeHIIMPOBaHHOE 00YUCHUE; TEXHOJIOTHH
00y4eHUs] Ha OCHOBE peIlleHHs 3a]]a4; METObI HHIMBHIYaILHOTO O0YYEHHSI.

OcobenHoe 3HaUeHUE B MPETOJIABaHUN (PU3UKH UMEET IKOJIbHBIN (PU3NYecKuil SKCIIEpUMEHT, B
KOTOPBIN BXOJIST JIGMOHCTPAIIMOHHBIN 3KCIIEPUMEHT M CAMOCTOSITENIFHBIE JTA00paTOpHBIE paOOThI
yUammxcs.

[Iporpamma mo ¢u3mke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS COCTAaBJICHA HA OCHOBE
MOJIOXKEHUI U TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOM 00pa3oBaTEIbHOM
nporpammel, nipeactaBieHHbIXx B DT'OC 00O, a takxke ¢ yuéroM deaepaibHOi paboueil mporpaMMbl
BocriuTanus u Konnenmuu npenogaBanust yaeOHoro npeamera « OU3ukay.

Copep:xaHue mporpaMMmbl Mo (U3HKE HaIlpaBieHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYyYHOM
IrPaMOTHOCTH OOY4YaloIIUXCS W OpraHu3alvio H3ydeHUs (U3MKKM Ha JeATelbHOCTHOM ocHoBe. B
porpaMMme Mo (Qu3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4€OHOTO MpeMeTa B pealn3aluu TpeOOBaHMIA
OI'OC OO0 K MIaHUPyeMbIM JUYHOCTHBIM W METAIPEIMETHBIM pe3yJibTaTaM OOydYeHHs, a TakkKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O OOIIETro
o0OpazoBaHwUsI.

[Iporpamma o ¢u3rke ycTaHaBIMBAET pacnpeaeseHne yueOHOro MaTepuaa 1o rogam o0y4eHus
(mo kJjaccam), mpeasaraeT IpUMEpPHYIO MOCIEA0BATEIbHOCTh H3y4EHHUS] TeM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS MIPEAMETHOTO COACPIKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yJarOIINXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa C LENbIO OKa3aHUA METOJUMYECKOW MOMOIIU YYUTETIO B
co3fgaHuu paboydel mporpaMMBbl 1o y4eOHOMY MPEIMETY.

Oduzuka SBISETCS CUCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEAMETOB,
MOCKOJIbKY (H3MYECKHe 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U SBJICHUN, H3y4aeMbIX XUMUEH,
Ouosoruei, actpoHoMuel U ¢puznueckoil reorpadueii, BHOCHT BKJIAJl B €CTE€CTBEHHO-HAYUHYIO KAPTUHY
MHUpa, MPEAOCTaBIseT HauboJee siCHble 00pa3llbl MPUMEHEHHs] HAyYHOTO METOJia TO3HaHHs, TO €CThb
crioco0a MmoyyueHus: JOCTOBEPHBIX 3HAHH O MHpE.

OpHa 13 raaBHBIX 33734 GU3MYECKOTO 00pa30BaHUsI B CTPYKTYpe 00111ero 00pa3oBaHusi COCTOUT B
(hopMHUPOBaHUH €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH M MHTEpeca K HayKe Y 00yUJaronnXcs.

WN3yuenne ¢usuku Ha 0a30BOM  ypOBHE TpeArojaraeT OBIQJCHHE  CIEAYIOUIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIINMH €CTeCTBEHHO-HAYYHYIO TPAMOTHOCTD:

e HAYYHO OOBSICHSTH SIBJICHHUS,



e OLIEHUBATh U IOHUMATh 0COOEHHOCTHU HAyYHOT'O UCCIIEIOBAHUS;
e MHTEpPIPETUPOBATH JAHHBIE U MCIIOJIb30BaTh HAYUHbBIE JIOKA3aTEIbCTBA JIJIS [IOJIy4YEHHUS
BBIBOJIOB.
Lenu n3ydenus pus3nku Ha ypoBHE OCHOBHOTO 00mIero oOpazoBaHus ornpesesieHsl B KoHmenum
npenogaBanus yyeOHoro mpeamera «®Pusmka» B 00pa30BaTENbHBIX OpraHm3anusx Poccuiickon
®enepanyn, peaau3yOIInX OCHOBHBIE 00I1€00pa30BaTebHBIE IPOTPAMMBI, YTBEPKAEHHOW pEIICHUEM
Komnernn MunucrepcerBa npocsenieHusi Poccuiickoit @eneparnuu (mpotokoin ot 3 nexadps 2019 r. No
[1K-4BH).
Henun uzyyenus ¢pusuku:
e MpHOOpPETeHHE HMHTEpeca W CTPEMIICHHUS OOYdJalOMMXCS K HAyYHOMY H3YUCHHIO IMPHPOJIBI,
Pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

e pa3BUTHE TMPEACTAaBIEHUH O  HAYYyHOM MeETOJ€ IO3HaHusiA U  (opMHpOBaHME
HCCIIEIOBATENILCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (QopMupOBaHHE HAy4YHOTO MHMPOBO33PEHMSI Kak pe3yibTaTa H3y4eHUS OCHOB CTPOEHUs
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DPM3HKHU;

e (opMupoBaHue MpeACTaBIECHUN O Poiau (PU3UKU JUIsl Pa3BUTHUS JPYIHMX €CTECTBEHHBIX HayK,
TE€XHUKH U TEXHOJOTHIA;

e pa3BUTHE NpEACTaBIECHUI 0 BO3MOXHBIX cepax Oyayuieil mpodeccuoHanbHOM e TeNbHOCTH,
CBSI3aHHOM C (U3UKOH, MOATrOTOBKA K JaibHeHeMy 0Oy4eHHUI0 B 3TOM HaIllpaBJICHUU.
JlocTrkeHre 3THX Iiesiell mporpaMMBbl 1Mo (pU3MKe Ha YpOBHE OCHOBHOIO OOIIero oOpa3zoBaHUs
obecrieunBaeTcs pelIeHUEM CIEIYIOIUX 3a1a4.
e MnpuoOpeTeHHe 3HAHUI O JUCKPETHOM CTPOCHHMH BEILECTBAa, O MEXaHWYECKHUX, TEIJIOBbIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUN OMUCHIBATH M OOBSACHATH (U3NYECKUE SBICHUS C MCIOJIb30BAHHEM
MOJIYYCHHBIX 3HAHU;

e OCBOEHHME METOJOB PELICHUS MPOCTEUIINX PAaCUETHBIX 3a/1a4 C UCIHOJIb30BaHUEM (PU3NUECKUX
Mojeliel, TBOPUYECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHHI HaONIOAAaTh MPUPOAHBIC SBICHHS M BBINOJHATH OIbBITHI, JTAOOpPATOPHbBIE

paboThI U HKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUSI C UCTIOJIB30BaHUEM U3MEPUTEIbHBIX PUOOPOB;

e oOcBoeHHEe TpuéMOB paboTbl ¢ uHPOpMaIMed (QUINYECKOTO COAEPIKAHUS, BKIIOYas

MH(OPMALIUIO O COBPEMEHHBIX NOCTHXKEHHUSIX (DU3MKH, aHAIU3 M KPUTUYECKOE OLEHUBAHUE
nHpopMaiuu;

e 3HAKOMCTBO cO cdepaMu NpodecCHOHATBHON NEATENbHOCTH, CBS3aHHBIMU C (U3UKOH, U

COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (U3UUECKOI HAYKH.
Ha wusyuenme ¢usuku (0a30BbIii YpOBEHb) Ha YpPOBHE OCHOBHOTO oOOIIero oOpa3oBaHUs
oTBoauTCa 238 4dacoB: B 7 kiacce — 68 dacoB (2 yaca B Henmenro), B 8 kimacce — 68 yacoB (2 yaca B
HEJISIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemelii B mporpamMme no (u3MKe IepeueHb J1a0opaTOpHBIX PabOT U OIMBITOB HOCUT
PEKOMEH/IATeNbHbIN XapakTep, yUUTeNb JeaeT BbIOOP MPOBEACHUS JaOOPaTOPHBIX pabOT U OMBITOB C
y4€TOM MHIMBHIyalbHbIX OCOOEHHOCTEH O0O0YydJarolIuXcsi, CHHCKAa HKCIEPUMEHTANbHBIX 3aJlaHui,
IpeUlaraeéMblX B paMKaX OCHOBHOT'O TOCY/IapCTBEHHOIO K3aMeHa Mo (usuke.



COIAEPKXAHUE OBYYEHUA

7 KIIACC

Paznen 1. @u3uka u e€ poJib B NO3HAHMHU OKPY:KAI01Iero MUpa.
®uszuka — Hayka o npupone. fBieHus npuponabl. DU3MYECKUE SBICHUSA: MEXAHUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
Omsnueckue BenwuuHBL. V3Mepenume (usmyeckux BenwuumH. Du3MUECKHe MPHOOPHI
[TorpemHoCTh N3MEpEeHNA. MeXayHapOIHAsl CUCTEMA €IMHMLI.
Kak ¢usuka u apyrue ectecTBEHHbIE HayKH M3Yy4aroT Ipupoay. EcrecTBeHHO-HayuyHBIH METOJ
MO3HAHUS: HaOJIO/IEHNE, TOCTAHOBKA HAYYHOT'O BOIPOCA, BBIABMKEHHE TMIIOTE3, IKCIEPUMEHT
0 MPOBEPKE TUTIOTE3, 00BsICHEHNE HabM01aeMoro siBjeHuss. Onucanne GU3NUecKuX sIBJICHUH ¢
ITOMOIIIBIO MOJIEIIEH.
Jemoncmpayuu.
1. MexaHu4eckue, TEIUIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHMS.
2. @usznyeckue npuOOpPHl U TMpolexypa NPSMBIX H3MEPEHUIN aHaJlOTOBBIM H
M (poBBIM TPUOOPOM.
Jlabopamopnwie pabomel u onvimel.
1. Omnpeznenenue HeHbI ASTEHUS Kbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.
N3mepenune 00bEMa KUIKOCTH U TBEPIOTO Tea.
Omnpenenenne pasMepoB MabIX TEIl.
W3mepenune teMmeparypbl NMPU MOMOIIM XKUAKOCTHOTO TEPMOMETpAa M JaT4MKA
TEMIIEPATYPHI.
6. IIpoBeneHue ucciaenoBaHUsA MO NMPOBEPKE TMIOTE3bI: JAIBHOCTD IOJIETA HIAPUKA,
MYUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIe, YeM OOJIbIlIe BBICOTA ITyCKa.
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Pasnen 2. [lepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA.
CrtpoeHue BemecTBa: aTOMbl M MOJIEKYJIbI, UX pa3mepbl. OMbITHI, JOKA3bIBAIOIIUE TUCKPETHOE
CTPOCHHE BEIICCTRA.
JIBwkenne dvacTul] BemiecTBa. CBs3b CKOPOCTH JIBIDKGHUS YacTHIl C TEMIIEPATYpOH.
bpoyHoBckoe naBwxenue, muddys3usa. BzauMoneicTBHe dYacTHI] BEIISCTBA: MMPHUTSHKEHUE U
OTTAJIKUBAHUE.
ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHE T'a30B, KUJIKOCTCH U TBEPABIX (KPUCTAINIMYECKHX )
Ten. B3auMocBs3p Mexay CBOWCTBAMHU BEIIECTB B Pa3HBIX arperarHbIX COCTOSHUSIX U HX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHrneM. OcoOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
Hemoncmpayuu.

1. HaGnronenune GpOyHOBCKOTO JBMYKECHHUS.

2. Habmogenue nuddysun.

3. HaOmiogenue sBIeHUM, OOBACHSAIONIUXCA TPUTHKEHUEM WM OTTAJIKWBAHHUEM

YacTHII BEIECTBA.
Jlabopamopuwvie pabomot u onvimol.

1. Ormenka 1uaMeTpa aToMa METOI0OM PAIOB (C UCTIONb30BaHUEM GoTorpaduii).

2. OnbIThI 0 HAOIIOACHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUS.
Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.



Mexannueckoe BuxkeHUE. PaBHOMEpHOE M HepaBHOMepHoe aBMkeHue. Ckopoctb. CpenHss
CKOPOCTb [P HEPABHOMEPHOM JABWKEHUU. Pacuér myTH ¥ BpeMEHHU JABM)KEHUS.
SIBneHue uHepuuu. 3aKOH MHEpLMH. B3anMopelcTBUe Ten Kak NPUYMHA W3MEHEHHUS CKOPOCTU
IBYOKEHMs Tesl. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocThs BemecTtBa. CBsA3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BEILIECTBA.
Cuna kak XapakTepuCTHKa B3auMojelcTBusa Teil. Cuiia ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBI C TIOMOILBIO JMHAMOMETpa. SIBieHHE TAroTeHus U cwia TsokecTd. Cuia TsDKECTH Ha
npyrux miaHetax. Bec tena. HeBecomocTs. CrioskeHue Cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOM.
PaBnopeiictByromass cun. Cuna TpeHus. TpeHHE CKOJIBKEHHS U TpeHue IMokosi. TpeHue B
IIPUPOJIE U TEXHUKE.
Jemoncmpayuu.

1. HaOnroneHne MEXaHUYECKOTO JABMKEHUS Tela.
N3mepenune ckopocTr NpsSMOJIMHENHOTO IBU>KECHHSI.
Habntonenue siBjaeHUs] UHEPIUH.
Habmtoienne n3MeHeHus CKOpOCTH NP B3aUMOJECHCTBUH TeJl.
CpaBHeHMe Macc 1Mo B3aUMOICUCTBUIO TEJ.

6. CnoxeHue Cul, HAIPaBJIECHHBIX MO OJTHON MPSAMOM.
Jlabopamopnwie pabomel u onvimel.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIapHKa B KUJIKOCTH, MOJEIN
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ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. Onmnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHs Opycka WiIM IIapuka IO

HAaKJIOHHOM IUIOCKOCTH.

3. OmnpexneneHue MIOTHOCTH TBEPIOTO TeEIA.

4.  OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSHKeHUS (nehopMarii) MpyKUHbI

OT IPHUJIOKEHHOM CHUIIBI.

5. OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHMsSI CKOJIbXKEHHS OT Beca

TeJa U XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.
Pa3nen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.
HaBnenue. CrnocoObl yMEHbILIEHUS U yBenuueHus naaBieHus. JlaBieHue raza. 3aBUCHUMOCTH
JaBJIeHUd Tra3a oT 00béma, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEJAMU, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
riyounbsl.  [mapocratumueckuii  mapagokc. CooOmiaromuecs cocynsl. ['mapaBinudeckue
MEXaHU3MBI.
Atmocdepa 3emnu u atMmocdepHoe aaBineHue. [[pudnHbI cylecTBOBaHMs BO3AYIITHOW 000JI0YKH
3eminu. OneiT Toppuuennu. U3mepenue atmocepHoro naBieHus. 3aBUCUMOCTh aTMOC(EpPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! amnst uaMepeHust arMochepHOTO AaBIICHUS.
JleiicTBHE KUKOCTH U ra3a Ha MOTPYXKEHHOE B HUX TeJo. BrliTankuBaromas (apxumenoBa) cuia.
3akoH Apxumena. [InaBanue ten. BoznyxonnaBanue.
Jemoncmpayuu.

1. 3aBUCHMMOCTH JaBJEHUS T'a3a OT TEMIIEPATYpPHI.

[lepenaua naBneHus )KUIKOCTBIO U Ta30M.

3. CooOuiaronuecst coOCy/bl.
4. T'mapaBau4ecKuy mpecc.
5. IlposBrenue necTBUS aTMOC(EPHOTO ABICHUS.

3aBUCHMOCTD BBITAJIKUBAIOMIEH CHIIBI OT 00BEMa HOI"py>KéHHOI71 qaCTu TCJIla H
IIJIOTHOCTH KHUAKOCTH.



7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.
8. VYcnoue 1uiaBaHus TeJ: IUIABAaHWE WIH IIOTPYKEHHE TE€l B 3aBUCUMOCTH OT
COOTHOUICHUS IUIOTHOCTEHN TeJIA U KUIAKOCTH.
Jlabopamopusie pabomot u onvimel.
1. MHccnemoBaHue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOrpYKEHHOW B
KUJKOCTb YaCTH TeJIa.
2. Ormpenenenre BHITAIKUBAIOIMICH CHIbI, ACUCTBYIOIICH Ha TeJlO, MOTPYKEHHOE B
AKUJKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJKUBAIOLIECH CWIbI, ACUCTBYIOIIEH Ha TElIO B
KUJKOCTH, OT MACCHI TeJA.
4.  OnpITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI, JCHCTBYIOIIEH
Ha TeJ0 B JKUJIKOCTH, OT 00bEMa MOTpyKEHHOM B JKUAKOCTh YacTH Tela U OT
IJIOTHOCTH XKUAKOCTH.
5. KoncTtpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJKH U ONPEICICHUE €€
rpy30II0AbEMHOCTH.
Paspnen 5. PaGora 1 MomiHOCTB. JHEprus.
Mexanudeckast pabota. MOIIHOCTS.
[IpocThie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBWUiIO paBHOBecCHs pblyara.
[Ipumenenue mnpaBuia paBHOBeCHS pblyara K On0Ky. «3oiyioToe mpaBuio» mexaHuku. KII/]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHNU3MBI B OBITY U TEXHUKE.
Mexannyeckas sHeprusi. Kunernueckast 1 noreHuuanbHas sHeprus. [IpeBparienue oqHoro Buaa
MEXaHHYECKOW PHEPTUHU B APYTroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.
Hemoncmpayuu.
1. IIpumepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopnwie pabomul u onvimel.
1. Omnpenenenue pabOTHl CHJIBI TPEHUS NPU PABHOMEPHOM JIBIXKEHHHM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. MHccnepnoBanue ycnoBUM paBHOBECHS phluara.
3. Usmepenue KII/] HaKIOHHOM MIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPIUH.
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Pa3pen 6. TenjioBblie SIBJICHHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO--KMHETUYECKOM TEOpUM CTPOEHMs BewlecTtBa. Macca u
pa3Mepbl aTOMOB U MoJieKyd. OmbIThl, MOATBEP)KIAIOIIUE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSIHMM BeliecTBa. Kpucramimdeckue u
amop¢usie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE MOJOKEHUI
MOJIEKYJIAIPHO--KUHETUUECKOH Teopun. (CmauMBaHWE M KanWUIAIpHbIE sBIeHUsA. TemioBoe
pacLINpEHUE U CHKATHUE.

Temnepatypa. CBA3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABMKEHUS YacTUL. BHyTpeHHss
sHeprusi. CrnocoObl U3MEHEHHsI BHYTPEHHEH SHEpruu: Terionepeaada U COBEpIIeHHE PabOTHI.
Buapel reronepenadn: TENIONPOBOIHOCTD, KOHBEKIMS, U3TyYEHHUE.

KoanuectBo TemnoTel. YaeapHas TEIIOEMKOCTH BeEIIECTBA. TeIUIOOOMEH M TEINIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. IlnaBneHue u oTBepHeBaHUE KPUCTAITUYECKHUX
BEIIECTB. YJenpHas Temiora IutaBneHus. [lapooOpazoBanue u KoHaeHcarus. lcmapeHue.



Kunenne. YnaenpHast Temnora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpPATypbl KUIEHHS OT
aTMOC(EepHOTO JTaBICHHUS.
Bnaxnocts Bo3ayxa.
OHeprus TOIIMBA. Y iebHasl TEMJI0Ta CTOPAHHUSL.
[Tpunuuns! padoTe! TemoBsix asurareneit KIIJ| rermoBoro neurarens. TenioBble ABUTATENN U
3alIUTa OKPYKAIOLEH CPEeIbl.
3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUN B TEIUIOBBIX IIPOLECCaX.
Jemoncmpayuu.
1. Habnronenue OpOyHOBCKOTO JBMKEHUS.

2. Habmopaenue muddysun.

3. HaOmioneHue siBIeHUN CMauMBaHMSI U KallWJUIIPHBIX SIBICHUH.

4. HabmroneHue TemioBoro paciiupeHus Tell.

5. H3MmeHeHue [aBieHMs Ta3a NpU HU3MEHEHHMHM OO0bEMa U HArpeBaHUU WIH
OXJTAKJCHUH.

6. IlpaBwmiia n3mepeHus TeMIeparypsl.
7. Bunsl Temionepenayu.
8. OxJaxJeHue Npu COBEPIICHUH paOOTHI.
9. HarpeBanue npu coBepuieHUH pabOThl BHEUTHUMH CHUIIaMH.
10. CpaBHeHME TEIUIOEMKOCTEN Pa3INYHBIX BEIIECTB.
11. HaOmrogeHue KUIIEHUS.
12. HaOnropeHue MoCTOSIHCTBA TEMIEPATyphl MPH IJIaBICHHH.
13. Moaenu TEIUIOBLIX ABUTATEIIEN.
Jlabopamopnwie pabomel u onvimel.
1.  OmnsbIThl 10 OOHAPYKEHUIO ICHCTBUS CUIJI MOJIEKYISIPHOTO MPUTSKECHHUS.
2. OnsITHI 10 BEIPAIIMBAHNIO KPUCTAJUIOB IIOBAPEHHOW COJIM WIIK caxapa.
3.  OmnbIThl N0 HAOMIONEHHUIO TEMJIOBOIO PACIIMPEHUS I'a30B, )KUIKOCTEH M TBEPABIX
Tel.
4. OmnpexeneHue 1aBiaeHUs BO3/yXa B OalJIOHE IIITPHLIA.
5.  OmbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh JIaBJICHUS BO3JyXa OT €ro oobéma u
HarpeBaHUs WIHN OXJIAKICHUS.
6. IlpoBepka rumores3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA HUIKOCTH B
TEPMOMETPUUECKON TpyOKEe OT TeMIIepaTypshl.
7. HabmrogeHnue W3MEHEHUsT BHYTPEHHEH OSHEpruud Tejla B pe3yibTare
TerIonepeaun 1 paboThl BHELTHUX CHJL.
8. HccrnenoBaHue sBICHHS TEIUIOOOMEHA MPHU CMEIIMBAHUU XOJIOJAHOM M ropsyen
BO/JIBL.
9. Ompenenenue KOJIMYECTBA TEMJIOTHI, MOJYYEHHOTO BOJAOHM NIpU TEIIOOOMEHE C
HarpeTblM METAUINYECKUM [IWINHAPOM.
10. Ompenenenue yAenbHON TEINIOEMKOCTH BELIECTBA.
11. HccnepoBaHue mpouecca UCTIapeHUsl.
12. OmnpeneneHue OTHOCUTEIBLHOU BIAXKHOCTH BO3/1yXa.
13. Omnpenenenue yaenbHON TEIUIOTHI TUIABICHUS JIbJA.
Pa3nes 7. duiekTpryeckne 1 MATHUTHBIC SIBJICHUS.
Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKMX 3apsaloB. B3anMozelcTBHe 3apsyKEHHBIX Tell.
3axoH KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apSUKEHHBIX TEJl OT BEIMUYUHBI 3aps0B U
pacCcTOSHUS MEXAY TEJIaMHu).



Onexrpuueckoe noJie. Hanpspk€HHOCT 3nexTpuueckoro mnouid. IlpuHuun cynepno3uuuu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).
Hocutenu snekrpudeckux 3apsaoB. DJIEMEHTapHbIN 3ieKTpuueckuil 3apsii. CTpoeHue aToma.
IIpoBOIHUKYN U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/a.
DneKTpUUYeCKUil TOK. Y CIOBUS CYILIECTBOBAHUS AIEKTPUUECKOr0 TOKa. VICTOUHMKH TOCTOSIHHOTO
ToKa. JleWcTBUS 3JIEKTPUUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN
TOK B KHJIKOCTSX U ra3ax.
Onexrpuueckas nenb. Cuia Toka. Dnekrpudyeckoe HarpspkeHue. ConpoTUBIEHUE TPOBOJIHUKA.
VYnaenpHOE compoTHBiIEHHE BeulecTBa. 3akoH Oma ans ydactka uenu. IlocnenoBarenbHoe U
napajuiesIbHOE COEAMHEHNE TIPOBOIHUKOB.
Pabora u MomHOCTh 3neKkTpudeckoro Ttoka. 3akoH Jxoyns—JleHna. Dnekrpudeckue Lenu u
MOTPeOUTENN dIEKTPUUECKOM 3Heprun B 0bITy. KopoTkoe 3aMbikaHue.
[ToctrostHHbIE MarHuTHL. B3anmoaeicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE noJie. MarHuTHOE
moje 3eMJIM M €ro 3HaueHue s ku3Hu Ha 3emie. OmbIT Opcrena. MarHutHoe Tolie
3IEKTPUYECKOTO TOKa. [[puMeHeHue 3JIeKTpOMarHuToOB B TEXHUKE. J[eCTBME MAarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTENb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AIIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.
Onbrtel @apanes.  SIBneHume  anexkTpomarHWTHOW — mHAyKumu.  IIpaBuno  Jlenna.
OnektporeHepatop. CnocoObl TOMYy4YEHHUS AIIEKTPUUYECKOW HHEPruu. OJIEKTPOCTaHIMHM Ha
BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.
Hemoncmpayuu.

1. Dnexktpuzanus Teml.

JIBa posia aNEeKTpUYECKUX 3apsiA0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.

3.  VYCTpoO#CTBO U JEHCTBHUE ANEKTPOCKOIIA.

4. DnexTpocTaTH4ecKas MHIYKIUS.

5. 3akoH cOXpaHEHUs IEKTPUUYECKUX 3apsI0B.

6. [IpoBOOHUKHU U AUDIIEKTPUKH.

7. MopgenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

8. VMCTOYHMKHM MOCTOSIHHOTO TOKA.

9. JlelcTBUS 3IEKTPUUECKOTO TOKA.

10. DnEeKTpUYECKUN TOK B KHUJKOCTH.

11. T a3oBbIH pa3ps.

12. M3mepeHue cUibl TOKa aMIEPMETPOM.

13. HM3mepeHue 3JeKTpUUECKOro HAMPSKEHUS BOJIbTMETPOM.

14. PeocraT u Mara3uH CONpPOTUBIICHUN.

15. B3auMojeicTBHE MOCTOSIHHBIX MAarHUTOB.

16. MopenupoBaHu€ HEBO3ZMOKHOCTH Pa3/ieiICHUs MTOJIOCOB MarHUTa.

17. MopenupoBaHu€ MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

18. OmnsIT Dpcrexa.

19. MarauTHO€ noje Toka. JJIeKTPOMAarHur.

20. JlelicTBME€ MarHUTHOTO OIS HA TPOBOJHUK C TOKOM.

21. DnexTpoABUrareib MOCTOSIHHOTO TOKA.

22. HUccnenoBaHue sIBICHUS 3JEKTPOMArHUTHOW WHTyKIUU.

23. Omnbitel Dapajes.

24. 3aBUCMMOCTb  HANpaBICHUS MHAYKIHMOHHOTO TOKa OT  YCIOBHH  €ro

BO3HMKHOBEHHS.



25. DnekTporeHepaTop NOCTOSIHHOTO TOKA.
Jlabopamopusie pabomot u onvimul.
1. OneiTel 10  HAOMIONEHWIO  BJCKTPU3ALMM  Tel  HMHIAYKIMEH W Tpu
COTPUKOCHOBECHHH.
I/ICCHCI[OBaHI/Ie HeﬁCTBHﬂ QJICKTPUYCCKOTO IMOJIA Ha MIPOBOJHUKHA U JUIJICKTPHUKHU.

3. CoOopka u mpoBepKa padOTHI IEKTPHUSCKOH IETTH MTOCTOSTHHOTO TOKA.
4. H3mepeHue U peryJiipoBaHUE CHIIBI TOKA.
5. H3mepeHue u peryampoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTM CHUJIBI  TOKA, HJIYIIETO YEpe3 pEe3UcCTop, OT
COINPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.
7. OnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCHMOCTb 3JIEKTPUUYECKOTO CONPOTHUBIICHUS
MIPOBOJIHHUKA OT €ro JJIUHBI, TUIOIIA1 MONIEPEYHOr0 CEYEHHs U MaTepHara.
8. IIpoBepka mpaBuia ClI0XKEHUS HAIPSLKEHUHN MPU MOCIIE0BATEILHOM COEIUHEHUH
JIBYX PE3UCTOPOB.
9. [IIpoBepka mpaBuiia i CHUJIbI TOKA MIPU MapalIe]IbHOM COECUHEHUH PE3UCTOPOB.
10. Omnpeznenenue pabOThI HIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.
11. OmnpezneneHue MOLTHOCTHU AIEKTPUUECKOTO TOKA, BBIACIAEMOI Ha PE3UCTOPE.
12. VccnenoBaHue 3aBHCHUMOCTH CHJIBI TOKa, HJAYLIErOo 4Yepe3 JIaMIOuKy, OT
HaIpsDKEHNS Ha HEW.
13. Omnpenenenne KII/I marpesarens.
14. VccnepoBaHMe MarHUTHOTO B3aUMO/IEHCTBUS MOCTOSIHHBIX MarHUTOB.
15. V3yueHue MarHUTHOTO TMOJS TMOCTOSIHHBIX MAarHUTOB MpH HX OOBEAWHEHUU U
pa3ieneHun.
16. HccnenoBaHue AEUCTBUS DIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITel, AEMOHCTPUPYIOLIHE 3aBUCUMOCTb CHJIbl B3aUMOJCUCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA U HaIlpaBJIEHUS TOKa B KATYILKE.
18. WN3yyeHue AeMCTBUS MATHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.
19. KonctpyupoBaHHe U U3ydeHHUE pabOTHI AIIEKTPOIBUTATETIS.
20. Uzmepenue KII/I snexTpoaBurareibHOM YyCTAaHOBKH.
21. OnbITBl 1O  HUCCHENOBAHUIO  SABJICHUS  JJEKTPOMArHUTHOM  HMHIYKLUU:
HCCIeA0BaHUE U3MEHEHHUM 3HAUEHUS M HAIIPABJICHUSI MHAYKIMOHHOTO TOKA.
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Pa3zgen 8. Mexannyeckue siBJICHHUS.

Mexannueckoe nBumxkeHue. MarepuanbHass Touka. Cucrema otcuéra. OTHOCHTENBHOCTH
MEXaHUYECKOTO JBI)KEHHUA. PaBHOMEpHOEe mpsaMoiMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKeHHE. CpenHssi M1 MTHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBHKECHUM.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHeiiHoe nBuxkeHue. CBoOojgHoe mnaneHue. ONbIThI
lNanunes.

PaBHOMepHOE IBIKeHHE 0 OKpykHOCTHU. [lepuon u yactora obpamenus. Jlunelinas u yrionas
cKopocTH. LIeHTpOoCTpEMUTENIBHOE YCKOPEHNE.

IlepBbiii 3axkoH Hprorona. Bropoit 3akoH Herorona. Tperuit 3akoH Herotona. IlpuHnun
CYIIEPIIO3ULIUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHus: cuia TPEHHUS CKOJBKEHHs, CHJIa TPEHHS IOKOS,
JApYrUe BUIbI TPEHHUS.



Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOAHOTrO maneHus. J[BmkeHnue
a”eT Bokpyr Cousnua. IlepBas kocMudeckast ckopocts. HeBecoMocTh U nieperpysku.
PaBHOBecne MarepuanbHOW TOYKH. AOCOTIOTHO TBEpJOE Teno. PaBHOBecwe TBEPIOro Tenma ¢
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.
Nmnynec Tenma. M3meHnenume wummnynbca. Mmnynbc cuiibl. 3aKOH COXpAaHEHHUS HMITyJIbCa.
PeaktuBHOE NBHKEHUE.
Mexannueckast paboTta U MOIIHOCTh. PaboTa cui TshKeCcTH, ynpyrocTd, TpeHus. CBsi3b SHEpruu
u pabotel. [loTeHnumanpHas SHEpPrust Tela, MOTHATOTO HaJ IOBEPXHOCTHIO  3EMIIH.
IToreHumanpHas 3Heprus C:karod npyxuHsl. Knnernueckas sHeprus. Teopema 0 KHHETUYECKOHN
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.
Jemoncmpayuu.
1. HaOmroneHue MeEXaHMYECKOTo JBUKEHMSI Tejla OTHOCHUTEIbHO pa3HbIX Tell
OTCYETA.
2. CpaBHeHue mnyTeil W TpPAaeKTOpPUN MJBMXKEHHS OJHOTO M TOTO JXKe Tela
OTHOCHUTEJIHO Pa3HbIX TEJ OTCUETA.
3. H3mepeHue CKOPOCTH U YCKOPEHUS MPSAMOJIMHENHOTO JIBHKCHUS.
4. HccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOTO IBHKEHHS.
5. HaOmoneHue IBUKEHUS Tela IO OKPYKHOCTH.
6. HaOmogeHne MexaHMUYECKUX SBJICHUH, TMPOUCXOIALUIMX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHUTEIHHO KaOMHeETa
(bu3nKH.
7. 3aBHUCHMOCTbH YCKOPEHUS Tejia OT MAacChl TeJIa U IEUCTBYIOLIECH Ha HETO CHJIBL.
8. HabGmroneHnue paBeHCTBa CHIT TPH B3aUMOICHCTBUH TElL.
9. H3MeHeHue Beca Tella P YCKOPEHHOM JBUKEHUU.
10. Ilepemaua umnyibca Ipu B3aUMOICUCTBUU TEJL.
11. IIpeobpazoBaHus YJHEPTUU TIPH B3AUMOICHCTBUH TEJI.
12. CoxpaHeHHe UMITYJbCa IIPU HEYIIPYTOM B3aUMOJCHCTBUU.
13. CoxpaHeHUEe UMITyJbCa MPU aOCOIIOTHO YIIPYrOM B3aUMOICHCTBUH.
14. HaGmroneHue peakKTUBHOTO JIBHKCHUS.
15. CoxpaHeHHE MEXaHUYECKOI SHEPTUu MpHU CBOOOIHOM MaJICHUH.
16. CoxpaHeHME MEXaHMYECKOM OHHEpruu IpH JABWXKEHUHM Tela IO0J ACHCTBHEM
MPY>KUHBI.
Jlabopamopnuwie pabomut u onvimel.
1. KoHcTpyupoBaHHe TpakTa Ajsl pa3roHa v JajJbHENUIIEro paBHOMEPHOTO ABUKEHUS
LIapUKa UIIU TEJIEKKH.
2.  Onmnpenenenue cpeHel CKOPOCTU CKOJBKEHHsI OpycKa WM JBIKEHUS [IapHKa I10
HAaKJIOHHOM IUIOCKOCTH.
3. Omnpenenenrie yCKOpEHUs Tena MpU PaBHOYCKOPEHHOM JIBM)KEHHH 110 HAKJIOHHOM
IIJIOCKOCTH.
4. HccnenoBaHue 3aBUCUMOCTHU IyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JABUKEHUU
0e3 HayaJIbHOM CKOPOCTH.
5. TIlpoBepka THMOTE3bI: €CIM MpPHU PABHOYCKOPEHHOM JBIKCHHHM O€3 HadaabHOU
CKOPOCTH IIyTH OTHOCSTCA KakK psAJd HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MPOMEXYTKH BPEMEHU OJIMHAKOBBI.
6. MHccnegoBanue 3aBUCUMOCTH CHIIBI TPEHHS! CKOJIBKEHHSI OT CHJIbI HOPMaJIbHOTO
JTaBJICHUSI.



7. Ompenenenne Ko3pGUIMEHTA TPSHUS CKOJIBKCHHUS.
8. Ompenenenue KECTKOCTH MPYKUHBI.
9. Ompenenenue pabOThl CHIBI TPEHUS MPH PABHOMEPHOM JIBUKCHHUH Teja IO
TOPU30HTAJIBHON IIOBEPXHOCTH.
10. Ompenenenue pabOTHI CHIBI YIIPYrOCTH MPHU MOABEME Ipy3a ¢ UCIOJIb30BAHUEM
HEIOABUKHOTO U MOJABMKHOTO OJIOKOB.
11. H3ydeHue 3aKOHA COXPAHEHHS SHEPTHUU.
Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.
Konebarenpnoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKW KOJEOaHWIA: TEPHOJ, YacToTa,
amMImTyna. MareMatud4ecKuil M NPY)KMHHBIM MasTHUKM. lIpeBpamienwe »sHeprum Ipu
KoJie0aTeIbHOM JBU)KEHUU.
3aryxatomue kKosieObanus. BreiHyX7eHHbIE KoneOanus. Pe3onanc. MexaHWYecKue BOJIHEI.
CpoiicTBa MexaHM4ECKUX BOJH. [Ipo10sibHBIE U MONEpEeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHnYeCKHe BOJHbI B TBEPJOM TEJE, CEHCMUYECKHUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U yIbTpa3ByK.
Hemoncmpayuu.
1. HaOmronenue konebaHuil Tes Mo JeMCTBUEM CUJIbI TSDKECTU U CHIIBI YIIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha IPYKUHE.
Habmtoienue BbIHYX/IEHHBIX KOJIEOaHHM U pe30oHaHca.
Pacrnipoctpanenue mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
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HaGnronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTUYECKHUI pe30HAaHC.
Jlabopamopnwie pabomel u onvimel.
1. OmnpeneneHue 4acTOTHI U NMEPHOJIa KOJIeOaHUI MaTeMaTHUYEeCKOTO MasiTHUKA.
2.  Omnpenenenue 4acTOThl U Miepuoia KoieOaHui Npy>KMHHOTO MasTHUKA.
3. HccnenoBaHue 3aBUCHUMOCTH TepHoAa KojeOaHUM MOJBEIIEHHOTO K HUTH Ipysa
OT JUITMHBI HUTH.
4. MHccnenoBaHue 3aBUCMMOCTH NEpuoAa KojieOaHHI MPYKUHHOTO MasTHUKA OT
Macchl rpysa.
5. IlpoBepka HE3aBUCHUMOCTH IepHoJa KoyeOaHHi Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.
6. OnbIThl, AEMOHCTPUPYIOIINE 3aBHCUMOCTh MEpHoJa KoyeOaHWil MPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. H3mepeHue ycKopeHUs: CBOOOIHOTO MaICHUS.
Pazpnen 10. DiekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE I0JIe. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[lkana »IEKTPOMArHUTHBIX BOJH. MCIOJIb30BaHUE SIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM
CBSI3U.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoJHOBBIE CBOMCTBA CBETA.
Jlabopamopuwvie pabomot u onvimol.
1. V3yueHHe CBOMCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOUIBLHOTO TeledoHa.
Pa3znen 11. CBeToBLI€E ABJICHNUS.



JIyueBas mozenb cBeta. Mcrounuku cseta. IlpsaMonnHeliHoe pacipocTpaHeHUE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3aKkoH OTpaKEHUS CBETA.
[Ipenomnenue cBera. 3akoH MpenomieHMsl cBera. [lonHOe BHYTpeHHEE OTpaKEHHE CBETa.
Hcnosib30BaHNE NOJHOTO BHYTPEHHEIO OTPAaYKEHUsI B ONTUYECKUX CBETOBOAX.
Jlunza. Xox mydeit B nuH3e. Onrtmueckas cuctema (oToarmapara, MUKPOCKOIIA M TEJIECKOIIA.
I'na3 kak ontuyeckas cucreMa. ban3opykocTh U AabHO30PKOCTb.
Paznoxxenue OGenoro csera B crnekrp. OnbiTel HbtoToHa. Cro)eHHE CIEKTPAJIbHBIX IBETOB.
Jucnepcus cera.
Jemoncmpayuu.

1. IIpsaMonuHENHOE pacIpOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyyenue nzo0pakeHi B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.
OnTHyeckuii CBETOBO/I.
Xop ydeii B coOuparoiiei JuH3e.
Xo/ myder B pacCEUBAIOIIEH JIMH3E.
[Tony4yenune n300pakeHU C TOMOIIIBIO JTUH3.
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. punuun neiictBus ¢oroanmnapara, MUKpPOCKOTA U TEJIECKOTA.
10. Mogens riaza.
11. Pa3znoxenue 6e10ro cBeTa B CHEKTP.
12. Tlonmydyenue Genoro cBeTa Mpu CI0KEHUU CBETA Pa3HbBIX LBETOB.
Jlabopamopnwie pabomel u onvimel.
1. MHccnenoBaHue 3aBUCUMOCTH yIila OTPAaKEHUSI CBETOBOTO JIyda OT YIJIA MAJICHHUS.
2. H3yueHue XapakTepUCTUK U300pa’KeHUs IPEIMETA B IJIOCKOM 3epKaje.
3. MHccnepnoBanue 3aBUCMMOCTH yrja HpPEJIOMJIEHHS CBETOBOIO Jiyda OT YIJa
MaJICHUS] Ha TPAHUIIE «BO3LYX—CTEKIIO».
4. TlosydeHue n300paKEHUM C MMOMOIIBIO COOUPAIOIIEH JTMH3HI.
5. Onmnpenenenue GOKYCHOTO PacCTOSHUSL M ONTHYECKON CHUIIbI COOUpAIOIIEH TUH3BI.
6. OmnbITHI 10 PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
7.  OnbITHI 10 BOCHPUSTHIO I[BETA MPEAMETOB MPU MX HAOJIIOJIEHUU Yepe3 LIBETOBHIC
(UITBTPBHI.
Pa3nen 12. KBanTOBLIC SIBJICHUS.
Omnwitel Pesepdopna u mmanerapHas monenb atoma. Mogenb aroma bopa. Hcmyckanue u
noryionieHue ceera atomoM. KBanTel. JIluHeliuaTeie CIEKTpHI.
PagnoaktuBHOCTE. Anbda-, OeTa- U raMmma-uznydeHus. CtpoeHue aToMHOTO anapa. Hyknonnas
MoJienb aroMHoOro sapa. M3orombl. PannoaktuBHble mpeBpamieHus. [lepuwon mnosypacnana
ATOMHBIX SJED.
SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsAIOBOIO M MAacCOBOTO YHCEN. OJHEPrusl CBS3H
aToMHBIX saep. CBsi3p mMacchl M SHepruu. Peaknuum cuHte3a u AeneHust anep. VcrouHuku
sHepruu CoJiHIA U 3BE3 L.
AnepHas sHepretuka. JlecTBUSA paAMOAKTUBHBIX U3IYYEHUI Ha )KMUBbIE OPTaHU3MBI.
Jemoncmpayuu.
1. CnexTpsl U3Iy4EeHHS U TOTJIOLIECHHUS.
2. CnexTpsl pa3IMYHbIX Ta30B.
3. Cnektp BoJopoja.
4. HabGmronenue TpekoB B kamepe BuibcoHa.



5. PaGora cuéTunka HOHU3UPYIOIIUX U3TYyYCHUH.
6. Perucrpanus usinydeHus: IpUPOAHBIX MUHEPAJIOB U IIPOYKTOB.
Jlabopamopusie pabomot u onvimeul.
1. HaGnroneHue CIJIOUIHBIX U IMHEHYATHIX CIIEKTPOB U3ITy4EHUSI.
2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YAacTUIBI IO TOPMO3HOMY IYTH (I10
dororpadusim).
3. H3mepenue paauoakTUBHOTO (oHA.
IHoBTOpHUTEILHO-00001IAOIIIUI MOIYIb.
[ToBTOpHUTENBHO--0000MIAIOIMNI MOy b MPETHA3HAYEH Ui CHUCTEMaTHU3alud U 0000IIeHUs
MPEIMETHOTO COJICPIKAHUSI U OTIBITA JACATEIbHOCTH, TPUOOPETEHHOTO MPH U3Y4EHUH BCETO Kypca
¢u3MKM, a TakKe JUIsl MOJArOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY SK3aMEHY IO (U3UKE IS
oOyuaronuxcs, BbIOpaBIINX ATOT yUEOHBIN IPEIMET.
[Ipn M3yyeHUM JAHHOTO MOAYJS PEAINU3YIOTCS M CUCTEMAaTU3UPYIOTCS BHUJbI ACSTEIBbHOCTH, Ha
OCHOBE KOTOPBIX 00€CIIeUunBaeTCsl JOCTUKEHUE PEIMETHBIX M METAPEIMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00yueHus, GOpMUPYETCS €CTECTBEHHOHAayyHasi TPaMOTHOCTh: OCBOEHHE HAayUHBIX
METO/IOB HCCJEIOBAaHUS SBJIECHUN NPUPOJIbI M TEXHUKH, OBJIAJEHUE YMEHUAMU OODBICHSITH
¢buznueckue SBIEHUS, NPUMEHSAS TIOJyYE€HHblE 3HAHUS, pelaTh 3ajadyd, B TOM YHCIE
KauyeCTBEHHbIE U IKCIIEPUMEHTAJIbHbIE.
[IpyHIHMNIMATIBHO NEATETPHOCTHBIM XapakTep JaHHOIO pasziena pealu3yercs 3a CYET TOro, 4To
oOyuaroliuecs BBIMOIHSIIOT 331aH1s, B KOTOPBIX UM MpeJIaraeTcs:
Ha OCHOBE IOJIyYEHHBIX 3HAaHMM pacro3HaBaTh M HAYYHO OOBSACHATH (PU3UYECKHE SIBICHUS B
OKpY’Karollel NpUpoJie U MOBCEAHEBHON KU3HU;
UCIOJb30BaTh HAy4YHbIC METOJbl HCCIEAOBAaHUS (U3NYECKUX SIBJICHUH, B TOM YHUCIE JUId
IIPOBEPKH MIIOTE3 U NOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HaydyHbIE OCHOBBI HambOoJIee BAXKHBIX JIOCTUKEHMH COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMmep, MPaKTHUECKOTO MCIOJIb30BAaHM PA3IUYHBIX HMCTOYHMKOB AHEPIUM Ha OCHOBE
3aKOHA MPEBPALIEHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U OTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMCHEHHEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--dTUYECKUX TMPUHIIUIIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
MIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAKHEUIIEH COCTABIAIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJOTHUYECKOM MHUpPE, BaXKHOCTH TMpaBWJ OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPy10BOr0 BOCTIUTAHMSL:

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e — UHTEpEC K MPAKTUYECKOMY M3yUCHUIO MTpodecchil, CBA3aHHBIX ¢ (U3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMS Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3a1ad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYKAIOLIEH CPEIbI;

e — OCO3HaHHWE TJI00AILHOTO XapakKTepa SKOJOTMYECKUX MpoOJeM U MyTed HX
pelieHus;

e 8) amanTanum K M3MEHSIOUMIUMCH YCJOBUSAAM COLMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJCUCTBUU MPHU BHINIOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(DUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1acTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AUMOCBSI3U IMPUPOIBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKAa CBOMX JCWUCTBUM C Y4YE€TOM BIHUSHHUS HAa OKPY’KAIOUIYIO CpeEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBISTh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJIAacCU(UKAIMU, OCHOBAHUS JJIs
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYMHHO--CIIEICTBEHHbIE CBA3M NPHU HU3yYEHUU (UMUECKUX
SBJICHUW U TMPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TYKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3HUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOcO0 pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BAapUAHTOB pelleHus, BbIOOp Haunbosee
HOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
POBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IIaHY OMBIT, HECIOXKHBIH
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOICHHUSI, OTIbITA, UCCIIEIOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOMbI, HHCTPYMEHTBI M 3aIPOCHI IIPH MMOUCKE U
orOope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHAJM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITCJILHO  BBIOMPAaTh ONTUMAJIbHYI (OpPMY IpEICTaBICHUS
uHbOpMAIMM W WUIFOCTPUPOBATh pellacMble 3aJaddl  HECIOXKHBIMH
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M KX KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT ¥ MPOESKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYK/IaeMOM TEMBI H
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHAHOM U
UHAUBUAYATbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nYecKon
npo0JIeMBbl;

OPUHUMATh L€ COBMECTHOW JESITeIbHOCTH, OPraHW30BbIBATH ACHCTBUSA
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAIpaBJICHUIO U KOOPAMHHUPYS CBOM JEUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YUYEOHBIX CUTYalHsIX, TPEOYIOMINX
JUTsE petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pelIeHUs GU3NUECKON 3a0a4u WUIIH
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYAllMH U IPEJIaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJIbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENIHCTB, W3MEHHBIIMXCS CHUTYyallMid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHNH GU3NUECKUX 3a7a4 WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIoro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUS BellecTBa (TBEpHIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuJa, nedopmanus (ympyrasi, IJIacTU4ecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBMKEHHE YaCTHI] BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHUs, TMepefaya JaBji€HUsS TBEPJABIMU TEJaMH, >KUJIKOCTAMHU W
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHUYECKOW PHEPruM) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3UYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI JBUKEHHUSI C PA3JIMYHBIMU CKOPOCTSIMU B XKUBOW M HEXKUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MTPU3HAKHN) (PU3UUECKUX SBJICHUIA;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CUJA YIIPYTOCTH, CUJIA TSKECTHU, BEC
Tela, cuila TPEeHHs, MAaBieHHe (TBEPAOro Tejla, KUJKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass pabdoTa, MOITHOCTbh, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEpPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIWYMH, HX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKU U3YyUYCHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIUYUUH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOJB3Ys MpaBUiia CJIOKEHUsI CUl (BAOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €70 MATEMATHUYECKOE BBIPAXKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTYyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7adyd B 1—2 JEHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (U3NUYECKUE BEIUYUMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlauy 3aMKChIBaTh KPATKOE YCIOBHUE, MOACTABIATh (DU3NUYECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bu3MUeCKrX METOOB, B OMIMCAHUH MCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
Opennoyoxenue  (TUMOTe3y),  pa3auyaTb U HWHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIC
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIOJHATh TMPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
upoBBIX TPHOOPOB, 3aMUCHIBATHL TMOKa3aHUS MTPHOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEpPHO JBWXKYILETOCS Tela OT BPEMEHU JBUKECHUSI Tella, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CUIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
NOTPY>KEHHON YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
IJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaTb B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJTHATh M3MEPEHUsS, CIENys MPEUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

IIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA JKUJAKOCTH W TBEPAOTO TeJa, CHJIA TPCHHS CKOIBKCHHS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAP(DHIIMEHT TOJIC3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TNPEMIOKCHHOW WMHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYHMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMKHBIA W HEITOABUKHBIN OJIOK, HAKJIOHHAS TUTIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBON HACOC, apEOMETP), UCIIONIBb3YsI 3HAHUS
O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3WYSCKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 obecrieueHus1 6€30MacHOCTH IIPU OOpallleHuH ¢ IpudopamMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS U COOJIOJCHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHHUS PA3UYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPH BBHITOTHEHUHN YYEOHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BlageTs mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



qyciae MyOJaNMYHO JeNlaTh KpaTKHE COOOILIEHUs O pe3yibTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUM, MPU O3TOM T[PAMOTHO HCIOJIb30BATh
M3YYEHHBIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpYIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMH,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoHniy o6yuenust B 8 kiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TETJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHhIE COCTOSIHUSA BEILIECTBA, KPUCTATIIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH M HEHACBHIINICHHBIM Tap, BIAXXHOCTh
BO3/1yXa, TeMIleparypa, BHYTPEHHSI DHEpPrusi, TEIJIOBOM JBUIaTellb,
AJIEMEHTAPHBIN AIEKTPUUECKUHN 3apsijl, FJIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TURJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;
pas3nuuath SBJICHHUS (TEIUIOBOE PACIIMPEHHE M C)KaTHe, Teruionepeaaya,
TEIUIOBOE€ PAaBHOBECHE, CMAYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaLIM3alus (OTBEpAeBaHUE), KHUIICHHE,
TeIvIonepeaya (TenI0npOBOHOCTb, KOHBEKIIHS, U3JIyYEHHE),
AJIEKTpU3alUs TeJl, B3aUMOJICHCTBUE 3aPsI0B, ACHCTBUA DIIECKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MAarHUTOB, JIEMCTBUE
MarHMTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE WHIYKIIHS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SBJICHHUC;

pacrio3HaBaTh IPOSBIICHHE M3YYCHHBIX (DU3NUECKUX  SBJICHUH B
OKpY)KaloIlleM MHpE, B TOM 4HCiIe (U3UYCCKHE SBICHUS B IPUPOJIC:
MTOBEPXHOCTHOE HATSHKCHUE W KaNWUISPHBIE SBICHUS B IPUPOJIE,
KpUCTaUIbl B Tmpupoje, uznydyeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opr3bl, 00pa30BaHKUE POCHI, TyMaHa, MHEs, CHETa, dJICKTPUISCKUE
SBICHUS B atMocdepe, dJIESKTPUUSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiiu, Jpeid MOa0COB, POJIb MArHUTHOTO MOJIS IS >KU3HU Ha
3emJie, OJISIPHOE CUSHHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICISATh CYIICCTBEHHBIC CBOMCTBA (NMpHU3HAKH) (HU3UICCKHUX
SIBJICHUM;

OTHMCBHIBATh M3YYCHHBIC CBOMCTBA TN M (PM3UYCCKHUE SBJICHUS, MUCIOJIB3YS
bu3nuecKre BEIWYUHBI (TEMIIEpaTypa, BHYTPEHHS dHEPTHs, KOJIUUYECTBO
TEIUIOThI, yJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JbHAs  TEIUIOTA



IUIaBJICHMS, yJeJIbHas TeIIoTa NapooOpa3oBaHUs, yAENbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAIlIMHbI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IIPOBOJHUKA,
yIEeIbHOE  CONpPOTHBJIEHWE  BELIECTBAa, paboTa W  MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(U3MYECKHI CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUeCcKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3MUecKyl0 BENMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJIUUHH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJOKEHUS MOJIEKYJSIPHO--KUHETHUECKON TEOpUU
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUd 3apsaa, 3akoH OMa JJ1s yyacTka LENH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluld MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYHUHHO-CIIEJICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBHS, WCIOJB3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIMNE (HU3MUYECKUE BEJIMYMHBI: Ha OCHOBE aHAIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYIIBI,
HEOoOXOMMMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
HOJy4YeHHOE 3HaYeHHe (PU3NUECKON BETUUUHBI C U3BECTHBIMH JIaHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PpEUINTh IPH MOMOIIU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAaHMUS, J€JaTh BIBOBI;

NPOBOAUTH OMNBITBI 1O HAOMIOAEHWI0 (PU3NYECKUX SBICHUN WU
¢du3nUecKnX CBOMCTB Tel (KamWUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOromarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOABI OT TEMIIEPATYPBI KUIKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,



BU3yaJIU3allisl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOIbI;
BBIMIOJHATh  MpPSIMbIE  U3MEpPEHUsT  TEeMIeparypbl, OTHOCUTEIbHOMN
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHUS C HCIOIb30BAaHUEM
aHAJOTOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢  MCHOJB30BAHHEM TMpPSIMBIX  HM3MEpEHUM  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEYEHHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BELIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHME TMOCJEAOBATEIbHOIO M MapaJIeIbHOrO0  COECIUHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNMUYUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE MPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEIJIOKEHHOW WHCTPYKIIUH, U
BBIUUCTISITh 3HAUCHHUE BEIINYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB € ONOpPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOWHa, aMIiepMeTp,
BOJIBTMETP, CUETUYMK DSJIEKTPUUYECKON DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHkl, HAarpeBaTeNbHbBIE HIIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTOJB3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUM M HEOOXOIMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
npuOOpel MO CXeMaM H© CXEMAaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TMIPOMETpP, ABUIATE]b BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPHUUYECKUX



[eneil ¢ MoCIe0BaTEIbHBIM U TApaJUIETbHBIM COSTUHEHHEM 3JIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB YJIEKTPHUECKUX IIETICH;
MPUBOIUTH  TpUMEpHl  (HAXOauTh  WH(OOpPMAIMI0O O  MPUMEpax)
MPAKTUYECKOTO HCIIONb30BaHUS (U3MUECKUX 3HAHWUH B TIOBCEIHEBHOU
KU3HU I oOecrieueHns 0€30MacHOCTH P OOpaIeHu: ¢ MPUOOpaMu U
TEXHHYECKUMHU YCTPOMCTBAMHU, COXpPAHEHUS 3I0POBbSI W COOJIIOICHHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEeH cpesie;

OCYIICCTBIISITh TOUCK HMHpOpManuu (U3HYECKOTO COJCpKAHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHUKM H TYyTEM CpaBHCHHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH  WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3a/IaHW HAYYHO--TIOMYJISPHYIO
TUTEepaTypy  (PU3NYECKOTO  COACP)KaHUs, CIPABOYHBIC MaTEpPHUAIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpuéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATH PE3YyIbTaThl
MPOEKTHOW WIJIM HCCIIEIOBATEILCKON NEATEThHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh WM3yYEHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

NpYA BBHITIOJTHEHUH YYEeOHBIX TPOCKTOB W HCCIEIOBaHHMNA (PHU3MIECKHX
NPOIIECCOB pacIpelessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJ[a4aMH, CIICTUTH 32 BBHITTOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJCeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIIA] B
JESATEILHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xoniy oOyuenust B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXAaHMYECKOTO NBIKCHUS, Jehopmarius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPA3BYK, AIICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI M TIOTJIOMICHUS, ab(a-, 0eTa- U raMMa-u3IydcHus,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE U HEPABHOMEPHOE MNPAMOJMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KOoJeOaTelIbHOE JIBH)KEHHUE (3aTyXarouue U
BBIHYXKJCHHbIE KOJIEOaHUs1), PE30OHAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHHE
3ByKa, MPSIMOJIMHEWHOE pacinpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHas! PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTrO CHEKTpa
U3JTyYEHHUS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUE SBICHUS B MPUPOJIE:
NPWIKBHI U OTJIUBBI, ABMKeHHUE TiaHeT COTHEYHON CHUCTEMBbl, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MpPHUPOJE, OMOJIOTMYECKOE NEeWCTBHE BHUIAMMOIO,
yIbTPaUONIETOBOIO U  PEHTICHOBCKOTO M3JTYyYEHUN, €CTeCTBEHHBIN
pasivoaKkTUBHBIM (DOH, KOCMHMUYECKHE JIy4YH, PaAHMOAKTUBHOE W3IIydEHHE
IPUPOJHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3MUECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN U (U3NYECKHUE SIBICHUSA, UCIOIB3YS
¢usnyeckue BeIMYMHBI (CpeAHssi WU MTHOBEHHAsh CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tella, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTECHIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
HEepUoJ U 4acToTa KojeOaHuM, JIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHI CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HaUYEHUSI M EIUHUIBl (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JAPYTUMHU BEJIMYHMHAMU,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAaHEHWs! 3HEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,



MOPUHLUI CYNEPHO3UINH CHJI, TPUHIUI OTHOCHUTENbHOCTH [ amues,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUs HMITYJIbCa, 3aKOHBI OTPAaXCHHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO U MaCCOBOTO YHCEI
IpU SAEPHBIX pPEaKIHsIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPaKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISTH
NPUYNHHO--CIICACTBEHHBIE  CBSI3U, CTPOWTH OOBsICHEHHWE u3 2-3
JIOTHYECKUX IIaroB ¢ OMOpod Ha 2—3 M3y4YeHHBIX CBOMCTBA (DU3MYECKHX
SIBIICHUH, PU3NIECKIX 3aKOHOB TN 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (omuparouiMecs Ha cuctemMy U3 2—-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M ()OPMYIIBI, CBSI3BIBAIOIINE (HU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJOBHS 3a/ladyll 3alHChIBaTh KpPATKOE
YCIIOBHE, BBHISBISITH HEJOCTAIOIINE WM MU30BITOYHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (hOPMYIIBI, HEOOXOIUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYYECHHOTO 3HAYeHUs (u3mdeckoi
BCJIUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIU
¢u3MUecKX METO/OB, HCIIOJIb3Yysl OMHMCAHWE HCCIIEIOBAaHUS, BBIICIATDH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
¢u3nuecknx CBOWCTB Tenl (M3ydyeHHE BTOpPOro 3akoHa HpioTOoHa, 3akoHa
COXpaHEHHUsS] DHEPTUH, 3aBHUCHUMOCTh IepUoAa KOJIeOAHWW MPY>KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIbIX KOJICOAHMM, PSIMOJIIMHEHHOE PacIpOCTpaHEHUE CBETA,
pasnokeHne OeNoro cCBeTa B CIEKTP, U3yUYEHHE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparomiei
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CHEKTPOB HU3ITYUCHUS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0opyZoBaHUs, ONWUCHIBATH  XOJl OMbITAa W  €ro  PE3yJbTaThl,
(dbopMynHpOBaTH BHIBOBL

HOPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMM, OIpenessis
CpeqHee 3HAYeHHE U3MepseMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cCrHOcCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

MPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPECHHH (3aBUCHMOCTH TYTH OT BpPEMEHHU



IIpU PAaBHOYCKOPEHHOM JIBIXKCHHU 0€3 HadallbHOM CKOPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYeCKOTO0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpakeHUsi CBETa OT yrila MajJeHUs W yrjia MPEeJOMIICHHS OT yria
MajJieHus1): TIUIAHUPOBAaTh MHCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (HKCHPOBAaTh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecCKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM HCCIIeI0BaHus;

NIPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOJTHOTO MaJeHUs, JXKECTKOCTh TPYXHUHBI, KOIPOUIMCHT
TPEHUSI CKOJILKEHUS, MEXaHWu4eckass paboTa M MOIIHOCTh, 4YacToTa U
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasSTHHUKOB,
onTHYECKasl Ccuja CcoOuparoied JUH3bI, PAJAHMOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAUCHWE BEJIIMYUHBI M aHATM3UPOBATH TOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUJIaHETapHas MOJeJb aToMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOMHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBAaX (PU3MYECKUX SBICHUU ©  HEOOXOAuUMBIE (Pu3MUYECcKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
NpH penieHUuN y4eOHO--TIPAKTUYECKUX 3a/iad, ONTUYECKHUE CXEMBI s
MIOCTPOCHMS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTHE  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIB30BAaHUS (PU3NYECKUX 3HAHWUN B TIOBCETHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIleHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOLIEH Ccpeie;



OCYIIECTBIATh TOUCK HHpOpMamuu (U3NIECKOTO COACPNKAHHUS B
HHTepHeTe, caMOCTOATENBHO (GOPMYIHPYs MMOMCKOBBIN 3allpoc, HAXOIUTh
MyTH OMpeeNIeHUs] JOCTOBEPHOCTU MONYYCHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHWHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

MCTIOJIh30BaTh MPH BHIMIOJHEHUH YUEOHBIX 33JlaHUil HAy4HO--TIOMYJISPHYIO
auTepatypy  (usmueckoro - comep)kaHMs, CIPAaBOYHBIE MaTepHAaIbI,
pecypchl cetn MIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIMM U3 HECKOIbKUX HCTOYHHKOB (DU3MUECKOTO COACPIKAHUA,
MyOJIMYHO MPEACTABIIATH PE3YIbTATHI MPOSKTHON MU HUCCIIEIOBATEIbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar M3y4aemoro paszena (U3MKd U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5



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

9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos
Kontp DIeKTPOHHbIE Ucnonb3oBaHue
Hata obopypgoBaHus
Ne T oabHbl | IlpakTn nugposbie
eMa ypoka H3y4eH LeHTpa
n/n Bcero | e yecKHne st o0pa3oBaTe/IbHBI «Touka pocta»
padot padoThI e pecypchbl
bl
1 ®u3nka — Hayka o npupoje. SABineHus 1
TIPUPOJIBI
DU3NYECKUE SBJICHUS 1
dusndecKkre BeIMIUHBI U UX U3MEPEHUE 1
Ypok-uccnenoanue "N3mepenne MynbTUAATUKK,
TEMIIepaTypbl P TOMOIIH TemnepaTypHbIi
4 YKAJIKOCTHOTO TEPMOMETPA U TaTUHUKA 1 1 Lyn, KasopumeTp
Temneparypsl"”
Ha 6a3e LleHTpa "Touka PocTa"
MeToabl Hay4HOTO MO3HAHUSL. Bu6nuoreka [LIOK
5 Onucanne GU3NIECKHUX SBJICHUH C 1 https://m.edsoo.ru/f
HOMOIIBIO MOJETIENH f09f72a
Ypok-uccnenosanue "[Iposepka MynbTUAATUMK,
TUIIOTE3bI: JATLHOCTh MOJIETA IIApUKa, LWAPWKKM pasHoiA
6 IIYLIEHHOI0 TOPU30HTAJILHO, TEM 1 1 Macchbl, IMHelKa
Oosble, yeM 00JIble BhICOTA ITycKa"
Ha 6a3e LleHTpa "Touka PocTa"
7 Crpoenue Bemecta. OmBITHI, 1 bubnuoreka [IOK

JAOKa3bIBAOIHUE NTUCKPETHOC CTPOCHUC

https://m.edsoo.ru/f



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

BCIICCTBA

f09fela

bubmnoreka [IOK

8 JIBY>KeHHE YacTHII BEIIeCTBa https://m.edsoo.ru/f
f0a013e
Ypok-uccnenoanue «OnbITHI MO MynbTUAATUMK,
9 HAOIIOJICHUIO TETUIOBOTO PACIITHPEHUS [aTYUK faBeHuUA
ra3oB»
Ha 6a3e LleHTpa "Touyka PocTa"
10 ArperaTHble COCTOSHHSI BEIIECTBA
OCco0EHHOCTH arperaTHBIX COCTOSTHUM
Boabl. O000IIEHNE TT0 Pa3LElT bubmmorexa LOK
11 0 ' . CBep eHm}(]) https://m.edsoo.ru/f
bl
«[TepBoHaYaTBH 1T £030378
CTPOCHUH BEIIECCTBA
MexaHHYeCcKOe JIBMKCHHUE. bubnuorexa [JOK
12 PaBHOMEpPHOE U HEpaBHOMEPHOE https://m.edsoo.ru/f
NIIBHKEHHE f0a05¢c6
bu6moreka [IOK
13 Cxkopoctb. EquHUITBI CKOPOCTH https://m.edsoo.ru/f
f0a079c
bu6mmoreka [JOK
14 Pacuer mytu 1 BpeMeHU ABMKEHUS https://m.edsoo.ru/f
fOaOaed
HNuepumsi. Macca — Mepa HHEPTHOCTH bubmotera [JOK
15 I https://m.edsoo.ru/f
et f0a0c10
bu6mmoreka [JOK
[TnoTHOCTH BemecTBa. Pacuer Macchl n
16 https://m.edsoo.ru/f
oObema Tena 1Mo ero IIOTHOCTH
fOaOfee
17 JlaGopatopHas pabota «Onpenenenue Habop Ten pasHoii



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBEPJOTO TEJIA»
Ha 6a3e LleHTpa "Touyka PocTa"

Maccbl, MeH- 3ypKa,
3N1EKTPOHHbIE BEChl

Pemenue 3amag mo reme "ImoTHOCTE

bu6mmoreka [{OK

18 semecTra” https://m.edsoo.ru/f
t f0a123c
Cuna xak xapakTepucTuKa
19 B3auMoieiicTBus Tea. Cuia ynpyrocTH.
3axoH ['yka
JlabopaTtopHnas pabota «3yuenue LLiTaTng c kpenexom,
3aBUCHMOCTH PACTSKCHHS Habop MPYHKUH, Habop
rpy30B, MHeliKa,
20 edhopmarun) Ipy>KUHbI OT
(mepopmar v) pyx AVHaMOMETP ,
MIPHITOKCHHOM CHITBDY
MYNbTUAATYMK
Ha 6a3e LleHTpa "Touyka PocTa"
21 SAsnenue tarorenus. Cuma TSDKECTH
CBs13b MEXTY CHIION TSYKECTH U MaCCOU bubnuoreka [IOK
22 tena. Bec Tena. Pemenue 3amau no teme https://m.edsoo.ru/f
"Cuna tsokectn"” f0a1778
bu6mmoreka [JOK
Cuia TSDKeCTH Ha IPYTHX IUIaHeTax.
23 dusnuecKue XapaKTEPUCTHKH IJIAHET https://m.edsoo. P/t
paierep 021502
bubmuoreka [JOK
24 N3mepenue cun. lunamometp https://m.edsoo.ru/f
fOal8cc
bubmuoreka [JOK
25 Bec Tena. HeBecomocTh https://m.edsoo.ru/f
f0a1778
CrnosxeHune IByX CWJI, HallpaBJIEHHBIX I10 bubnuorexa [IOK
26 oZHOM npsiMoil. PaBHOA€HiCTBYIOIIAs https://m.edsoo.ru/f

CHUJI

f0ala70



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70

Pemenue 3a1au o reme

27 " L n
PaBHOelicTBYIOIIAs CHIT
N bubnuorexa [JOK
Cuna tpenus u e€ Buasl. TpeHue B
28 IDHDOIC 1 TEXHIKe https://m.edsoo.ru/f
pUpOX fOalb9c
JlaboparopHas pabota «/3yueHue [epeBaAHHbI
3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS Bu6nuoreka IIOK bpycok, Habop
29 OT CHWJIBI JJABJIEHUS U XapaKTepa https://m.edsoo.ru/f | PY39%
. MexaHuyecKan
COIIPUKACAIOIIUXCS [TIOBEPXHOCTEN» fOalcc8 CKAMbS
Ha 6a3e LleHTpa "Touka PocTta" AMHaMOMETp
30 Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHITBI
Pemenne 3amag mo Temam: «Bec Temay, bu6moreka [IOK
31 «I"padudeckoe n300paKeHUE CHIDY, https://m.edsoo.ru/f
«Cunbly, «PaBHOACHCTBYIOMIAS CHIDY f0aldeO
KonTtponpHas paboTa o remam:
«MexaHndyeckoe JBHKEHHEY, «Macca,
32 IUIOTHOCTEY, «Bec Tenay,
«I"paduyeckoe n300paKeHUE CHIDY,
«Cunbiy
bu6mmoreka [JOK
JaBnenue. CriocoObl yMEHbIIICHUS U
33 S — https://m.edsoo.ru/f
Y A f0a20a6
bubmuoreka [JOK
JlaBiieHue ra3a. 3aBUCUMOCTD JIaBIICHUS
34 raza ot 00b&mMa, TeMIepaTyphl https://m.edsoo.ru/f
) patyp f0a2376
[lepenaua naBneHus TBEPABIMU TEIAMU bubmorexa [IOK
35 ’ https://m.edsoo.ru/f

KHUAKOCTAMMU U Ira3aMu. 3akon ITackams

f0a25b0



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0

JlaBiieHUE B )KUIKOCTH U Tase,

bubnuoreka [IOK

36 BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH ntps//m.edsoo.ru/t
A f0a2718
bu6mmoreka [{OK
Pemenue 3amau no reme «Jlapienue B
37 YKUJAKOCTH U rase. 3akoH ITackaisa» tps://m.edseo.ru/t
g ' f0a2826
bubmmoreka [{OK
38 CooOmiaromuecst CoCyIbI https://m.edsoo.ru/f
f0a2970
bubmmoreka [IOK
39 [MunpaBnuueckuit mpecc https://m.edsoo.ru/f
f0a3136
40 Manowmertpsl. [IopiiHeBO KUIKOCTHBIN
Hacoc
AtMocdepa 3emin ¥ MPUYUHBI €€ bubmorexa [TOK
41 CVIIICCTROBA https://m.edsoo.ru/f
YHICCTBOBAHUA fOa2b5a
bu6moreka [IOK
42 Bec Bo3myxa. ATMocdepHOe 1aBiieHHE https://m.edsoo.ru/f
f0a2b5a
bu6mmoreka [JOK
N3mepenune atMochepHOTro JaBJICHHUS.
43 Onterr TobDIHemI https://m.edsoo.ru/f
PP f0a2da8
bubnuoreka [JOK
3aBUCHMOCTH aTMOC(HEPHOTO JTaBJICHUS
44 0T BEICOTEL HA OBHEM MODS https://m.edsoo.ru/f
AYP p f0a2fc4
bu6mmoreka [JOK
bapometp-anepona. AtmochepHoe
45 aﬁn HI/IpHa 1; Hi{HHX Bbib liax https://m.edsoo.ru/f
JIABJICHHC Ha pas €0 f0a2fca
46 Pemenne 3agau mo treme "



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

AtmocdepHoe naBienue"

JlelicTBUE )KUJIKOCTHU U Ta3a Ha

bubmnoreka [IOK

47 MOTPYKEHHOE B HUX T€JO0. ApXHUMeI0Ba https://m.edsoo.ru/f
cuia f0a3276
Undp. Nab. «Touka
pocta» (MeT. pek. c.
67) [OuHamomeTp,
WwTaTMB
JlabopaTtopras pabora «OnpeneneHne .
PaTop pu vp 8 . Bu6mmoteka [JOK | YHWBEPCanbHbIN,
BBITAJIKUBAIOIICH CHIIBL, ICHCTBYIOIICH i’
48 yio https://m.edsoo.ru/f | MEPHOM  UMMHAD
Ha TEJO0, TOTPYKEHHOE B KUJIKOCTH) £0a33fc (meH3ypKa), rpys
Ha 6ase LlenTtpa "Touka PocTta" - WANMHAPUYECKNA 13
cTanu, rpys
UMAUHAPUYECKUIA 13
atOMUHUEBOTO
Cnnaea, HUTb
Undp. Nab. «Touka
pocta» (MeT. pek. c.
68) OnHamomeTp,
WwTaTms HuBep-
JlaGopaTopHas paboTa 1o Teme LY P
CafibHbIA,  MepHbIN
<<I/ICCJ'IeI[0BaHIfe 3aBHCUMOCTH Bveca Tena ButGmoreka HOK | yuaunap
49 B BOJIC OT 00BbEMA OTPYKEHHOH B https://m.edsoo.ru/f (meH3ypKa), rpys
’KHUAKOCTh YaCcTH Tela» f0a3514 UMAMHOPUYECKUA U3
Ha 6a3e LleHTpa "Touka Pocta" cneuunanbHoro
nnactuka, HUTB,
noBapeHHas  COfb,
nanoyka ans
nepemeLnMBaHms
bu6mmoreka [JOK
50 IInaBanue Ten https://m.edsoo.ru/f
f0a3a96
51 JIaGoparopHas paboTa O6opyaosaHue nab



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

"KonctpyupoBanue apeomerpa win
KOHCTPYUPOBAHUE JTOIKHU U
omnpeneneHue e€ rpy30noabEMHOCTH"
Ha 6ase LleHTpa "Touka PocTa"

«TouKa pocTta»

Pemenne 3aJga4 110 TCMaM: «IlmaBanne

bu6mmoreka [{OK

52 cynoB. Bo3ayxomiaBanuey, «/laBienue https://m.edsoo.ru/f
TBEPIBIX TN, KUIAKOCTEH U ra30B» f0a3654
KonTponsnas pabora no teme

53 «JlaBreHue TBEPIBIX TN, KUAKOCTEH U
ra3oB»

bu6moreka [IOK
54 Mexanuveckast pabora https://m.edsoo.ru/f

f0a3f82

bu6moreka [IOK

55 MormHocTh. EquHUIIEI MOIITHOCTH https://m.edsoo.ru/f

f0a3f82
Ypok-uccnenoBanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM MPH MO IbEME 1
o Jjectyuie"

57 [Ipoctbie MexaHu3Mmbl. Poiyar.

PaBHOBecue cui Ha peruare
Pobryaru B TexHuke, ObITY U IPUPOJIE. bubnuoreka [JOK

58 JlaGopaTtopHnas pabora «lccnenoBanue 0.5 https://m.edsoo.ru/f
YCIJIOBHMI paBHOBECHS pblyara» f0a478e
Pemenne 3a1au o teme «YcrnoBus bubmorexa [IOK

59 PABHOBECHA PEIYATaY https://m.edsoo.ru/f

fOa48a6

60 KoaduimenT noneznoro neicTBus 05 Undp. Nab. «Touka

MexaHu3ma. Jlaboparopnas pabota

pocta» (MeT. pek. c.



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

«M3mepenue KIIJI HakiOHHOU
TJTOCKOCTH
Ha 6a3e LleHTpa "Touka PocTa"

57) LWtaTtus,
mexaHuJecKas
CKambAa, OpycoK ¢
KPIOYKOM, JIMHEWNK],
Habop rpy3os,
AMHaMOMeTpP

Pemenne 3amag mo reme "Pabora,

bu6mmoreka [IOK

61 https://m.edsoo.ru/f
MortrHocTh, KITT"
> K fOa4c48
bubmmoreka [{OK
Mexanndeckas sHeprus. Kunernueckast
62 S — https://m.edsoo.ru/f
P 024252
. bubnuotexa [JOK
3aK0oH COXpaHEHUs MEXaHUYECKOU
63 S https://m.edsoo.ru/f
P 024360
YPOK-3KCIIEPUMEHT IO TEME Lnd.nab «Touka
"DKCEepUMEHTAIBHOE OTIPEICIICHUE poCTa», HaKNOHHas
W3MEHEHUS KHHETUYECKOU U NAOCKOCTb, IMHENKa,
64 MOTEHIMAIBLHON SHEPTUU TIPU rpysbl
CKaThIBaHUH TeJIa 110 HAKIOHHOM
IJI0CKOCTH"
Ha 6a3e LleHTpa "Touka PocTa"
65 KounTponsnas pabora no teme «Pabora
Y MOIIHOCTb. DHEPTUsD»
. bubmuoreka [JOK
PesepBHblit ypok. Pabota ¢ TekcTamu 1o
66 \ | https://m.edsoo.ru/f
Teme "MexaHu4yecKoe JIBUKEHUE
fOadee6
PezepBHblit ypok. PaboTa ¢ Tekctamu 1o bubnuoreka [IOK
67 teMe "JlaBineHue TBEPAbIX Te, https://m.edsoo.ru/f

JKUJIKOCTEHN U Ta30B"

f0a4ffe



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

PesepBHeIit ypok. Paborta ¢ TekcTamu 1o

68

teme "PaboTa. Momuocts. JHeprus”

OBIIEE KOJIJMYECTBO YACOB I10
[TPOTPAMME

68

12




8 KUIIACC

KoaudecTBO 4acoB

Kourp = Ilpakt JIeKTPOHHbIE Ucnonb3osaHue
Hata obopypoBaHuA LUeHTpa
Ne 0JIbH HYECKH uugpoBbie
Tema ypoka H3y4eH «Touka pocra»
n/n Bcero ble e st o0pa3oBaTejibHbIE
pador | pabort pecypchl
bl bl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- bubmmoreka [{OK
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1 https://m.edsoo.ru/ff0a
TIOATBEPKICHUS 5256
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI 1
N bubnuorexa [JOK
Monenu TBEPAOTO, )KUAKOTO U
3 . 1 https://m.edsoo.ru/ffOa
ra3000pa3HOro COCTOSTHUI BEIECTBA
540e
OObsicHEHHE CBOMCTB TBEPIOTO,
4 YKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIlECTBA HA OCHOBE TOJIOKEHHUI
MOJIEKYJIIPHO-KHHETHYECKON TEOPUHU
bu6mmoreka [JOK
5 Kpucranmmmaeckue u amopdabie Tena 1 https://m.edsoo.ru/ff0a
5800
bubmuoreka [JOK
CmauuBaHUE U KallWUISIPHOCTb.
6 1 https://m.edsoo.ru/ff0a
[ToBepXHOCTHOE HATSHKEHUE
5530
bu6mmoreka [JOK
7 TennoBoe pacIMpeHHE U CKaTHE 1 https://m.edsoo.ru/ff0a
5a26
8 Temnepatypa. CBsi3b TeMIIepaTyphl CO 1



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26

CKOPOCTBIO TEIJIOBOTO JIBHXKCHUS
YaCTHI]

Buytpennss sneprusi. Crioco0bt

bu6mmoreka [IOK

9 . https://m.edsoo.ru/ffOa
W3MCHCHHS BHYTPEHHEH SHEPTHH
5c60
bu6mmoreka [{OK
10 Buabr Tenonepenaun https://m.edsoo.ru/ff0a
6412
VYpok-koHpepenuus "[IpakTruueckoe
. bubnuotexa [JOK
HCTIOJIb30BAHHE TEIJIOBBIX CBOWCTB
11 https://m.edsoo.ru/ffOa
BEIIIECTB M MaTEPUAJIOB B IEJIAX 6560
sHeprocoepekeHus"
bu6moreka [IOK
KommaecTBo TermmoTel. Y nenbpHas
12 OITOCMKOCTE https://m.edsoo.ru/ff0a
6976
bubmmoreka [IOK
YpaBHEHHE TEIUIOBOTO OaslaHca.
13 https://m.edsoo.ru/ff0a
TennooOMeH U TETIOBOE PaBHOBECHE
7088
[atuMk  TemnepaTypbl,
JlabopaTtopHnas pabora "VccnenoBanue TemnepaTypHbIi Lyn,
SIBJICHUS TEIUIOOOMEHA TIPH Bbubnuorexa IIOK Ka/IOpUMETD,
14 CMEIIIMBAHUM XOJOAHOUN U ropsiueit https://m.edsoo.ru/ff0a MepPHbIN LUNNHAP
" (meH3ypka),
BOJbI 6a98
E— nabopaTtopHble
Ha 6a3e LleHTpa "Touka Pocta" CTakaHbl, ropsyas u
X0NoAHan BoAa
Pacuer konuyecTBa TEIIOTHI,
15 HE0OXO0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJICNISIEMOTO UM TPH OXJIAXKICHUU
16 JlaGopatopHas pabota "OnpezneneHue bubnuorexa [IOK MynbTHIATYVK,



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98

yI€IbHOM TEIIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a | temneparypHsbIit
Ha 6ase LleHTpa "Touka PocTa" 6bb0 Ly
bu6mmoreka [{OK
OHeprus TomuBa. Y ienbHasl TeroTa
17 CrODAHIS https://m.edsoo.ru/ff0a
P 7b5a
[InaBnenue u oTBEpACBaHUE bubnuotexa [JOK
18 KPUCTAJUIMYECKUX TeJ. Y IeTIbHAs https://m.edsoo.ru/ff0a
TEIJIOTA MJIaBJICHUS 71d2
MynpTHAATYNK,
JlabopaTtopHnast pabota "OnpeneneHnue bu6nuoreka IIOK Y 8 .
o " TeMITepaTypHBIH
19 YACIBHOM TETUIOTHI MJIABJICHUS JIbIa https://m.edsoo.ru/ff0a
, KaJlopume
Ha 6a3e LleHTpa "Touka PocTa" 72fe oy PHMETD,
nen
bu6moreka [IOK
[TapooOpazoBanne 1 KOHICHCAIIHS.
20 Menapere https://m.edsoo.ru/ffOa
P 740¢
Kunenwne. Y nenpHas Terwiora
bu6mmoreka [IOK
nmapooOpa30BaHMs U KOHJICHCAIIHH.
21 https://m.edsoo.ru/ffOa
3aBUCHMOCTD TEMIIEPATyPhl KUTICHUS OT 286¢
aTMOC(hepHOTO JTaBJICHH
Bnaxxnocts Bo3zmyxa. JlabopaTopHas [aTtumk TemnepaTypbl,
" o bu6mmoreka [JOK TEDMOMETD. MabAA
pabota "OnpeneneHne OTHOCUTEIBHON p P, Mapns,
22 " https://m.edsoo.ru/ff0a COCVLL C BOAOM
BIIQYKHOCTH BO3/yXa 2628 YA 4
Ha 6a3e LleHTpa "Touka PocTa"
93 Pemenne 3a1a4 Ha onpenecHue
BIIQYKHOCTH BO3/yXa
[IpuHIHUIBI PaOOTHI TETIIOBBIX
24 nsurateneif. [lapoas TypOuHa.
JIBurarens BHYTPEHHETO CTOpaHUs
25 KII] TermoBoro apuratens. TemnaoBbie bubmuoreka [JOK



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

JIBUTATENIM U 3aLIATA OKPYKAKOLIEH
cpelbl

https://m.edsoo.ru/ff0a
7cic

3aKOH COXpaHEHUs U MPEBPALLEHUS

26 SHEPTHUH B TETUIOBBIX MpoIleccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO bubnuorexa [JOK
27 teme "TeruioBble siBiieHus. 3menenue https://m.edsoo.ru/ff0a
arperaTHbIX COCTOSIHUI BerecTra" 83f2
KonTponbHas pabora o teme bubnuorexa [JOK
28 "TenmoBeie siBieHUs. MI3MeHeHME https://m.edsoo.ru/ff0a
arperaTHeIX COCTOSIHHI BemecTa" 86ae
29 DnekTpusanus tein. [[Ba poga
ANEKTPUIECKUX 3aPSI0B
Ypok-uccienoBanue "IieKTpusaus MynbTMAaTUMK,
TeJ UHIYKIHEeH U MpH 360HUTOBaAA NaOYKa,
30 CONPUKOCHOBEHUH" CTEKNAHHAA NanoYKa,
Ha 6a3e LleHTpa "Touka PocTa" mex
B3aumonelicTBue 3apspKeHHBIX TEIT. bubmorexa HOK
31 3axon Kynona https://m.edsoo.ru/ffOa
87e4
DnekTpuyeckoe noJie. HanpsokeHHOCTD bubaunoreka [IIOK
32 anekTpudeckoro nosist. [IpuHiumn https://m.edsoo.ru/ff0a
CYIEPIO3UINH SIEKTPUUECKUX MOJIEH 8a0a
33 Hocutenu snexTpuueckux 3apsioB.
DOneMeHTapHbIi 3apsaa. CTpoeHue aroma
[TpoBOTHUKY U TUAIIEKTPUKU. 3aKOH bubmotera [JOK
34 https://m.edsoo.ru/ffOa
COXpaHEHUs NEKTPUUECKOTO 3apsiaa 86f6
35 Pemenue 3a1ay Ha MPUMEHEHUE CBOMCTB bubnuorexa [IOK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6

QJICKTPUYCCKHUX 3apa10B

https://m.edsoo.ru/ff0a
90cc

DNeKTpUYECKUH TOK, YCIOBUS €ro

bu6mmoreka [IOK

36 cymiecTBoBaHus. VICTOUHHKN https://m.edsoo.ru/ff0a
3IIEKTPUUECKOTO TOKA 95a4
bu6mmoreka [{OK
37 JleficTBUSI DIEKTPUIECKOTO TOKA https://m.edsoo.ru/ff0a
96b2
Jatumk TOKaQ,
VYpoxk-uccnenopanue "JleiictBue amnepmerp
AIIEKTPUUYECKOTO TOJISl Ha TTPOBOTHUKH U AByxnpeaenbHbii,
38 MK TPHKE" 1 MCTOYHMK nUTaHus,
KOMMIEKT
Ha 6a3e LleHTpa "Touka PocTa" NPOBOOE,
Pe3nCTOpbI, K/toY
DIJIEKTPUYECKHUI TOK B METaslIax, bubmorexa LIOK
39 JKIIKOCTSX W F233X https://m.edsoo.ru/ff0a
9838
40 DnexTpuyecKkas Henb U e€ COCTaBHbIC
4acTu
Jatumk TOKaQ,
Cuna toka. JIaboparopHas pabota amnepmeTp
"HI3MepeHue ¥ peryIupoBaHUEe CHIIbI Bubmrorexa LIOK AByxnpezaenbHbii,
41 ToKa" 0.5 https://m.edsoo.ru/ff0a | ncrounuk nuTaHua,
8bd6 KOMMAEKT
Ha 6a3e LleHTpa "Touyka PocTa" T NPOBOAOB,
pe3ncTopbl, Kty
DNEKTPUUECKOE HANPSKEHHE. Hatuvk HanpaxeHwnA,
Bonbr™merp. JIabopatopHast pabora bubmorexa [TOK BONIBTMETP
42 0.5 https://m.edsoo.ru/ff0a | asyxnpeaenbHbli,

"N3mepenue u peryJimpoBaHue
HanpspkeHus"

9el4d

UCTOYHUK NUTAHUA,
KOMNNEKT



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
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
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14

Ha 6ase LleHTpa "Touka PocTa"

NpoBO/OB,
PEe3nCTOopbI, KNKY

CornpoTHBieHUE MPOBOAHUKA. Y IETBHOE

bu6mmoreka [{OK

43 https://m.edsoo.ru/ff0a
CONIPOTHUBIICHUE BEIIECTBA
ar738
JlaboparopHas padoTa "3aBHCHMOCTh [aTumk ToKa, peocrar,
BIEKTPUYECKOTO COMPOTHUBIICHUS Bbu6mmoreka [TOK UCTOYHUK
MUTAHUNA, KOMNJEKT
44 IIPOBOJIHMKA OT €r0 JUITMHBI, MJIOIA! https://m.edsoo.ru/ff0a aHvA, komnne
" NPOBOAOB, KO
TIOTIEPEYHOr0 CEUYECHUS U MaTepuaa ar38
Ha 6ase LleHTpa "Touka PocTa"
3aBHCUMOCTb CHUIIBI TOKA OT bu6moreka [IOK
45 HanpspkeHust. 3akoH OMa Ji1sl ydacTka https://m.edsoo.ru/ff0a
LeIH adda
JlabopaTtopHnas pabora "VMccnenoBanue [aTumK ToKa, peocrar,
3aBUCUMOCTHU CHJIBI TOKA, UYILIETO Bu6nuoreka ITOK NCTOYHUK
MUTaHUA, KOMNNEKT
46 4yepes pe3ucTop, OT COMPOTUBIICHUS https://m.edsoo.ru/ff0a ’
" NpPOBOAOB, K/toY
pe3UCTOpa U HANPSKEHUS Ha PE3UCTOPE a04e
Ha 6a3e LleHTpa "Touka PocTa"
47 [TocnenoBarenbHOE U apaIeIbHOE
COEJIMHEHUS TPOBOJHUKOB
[aTumK ToKa, AaTumK
HanpsAXeHus,
JlaGopaTtopHnas pabora "IIpoBepka amnepmeTp
MpaBuia CIOKEHUS HANIPSKEHUN TTPU bubaunoreka IIOK AByXnpeaenbHbIn,
48 MOCJIE0BATEILHOM COETMHEHHUH JIBYX https://m.edsoo.ru/ffoa | BO/1°TMETP )
" [ABYXNpeaenbHbIi,
pe3ucropos aas8
pe3uncTopbl,

Ha 6a3e LleHTpa "Touka PocTa"

NUCTOYHUK NMNTaHUA,
KOMNIEKT NpoBOAOB,
K104



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58

[aTumK ToKa, AatymK

HanpsKeHus,
JlaboparopHuas padota "IIpoBepka amnepmeTp
TIpaBWJIA JUIS CUJIBI TOKA MPU Bu6morexa [JOK ABYXNpeaenbHbli,
49 NapajuieIbHOM COCIMHEHUH https://m.edso0.ru/ff0a BO/IbTMETP 5
" adle LBYXMpPeAeNbHbIi,
PE3NCTOPOB e pesuncTopsl,
Ha 6ase LleHTpa "Touka PocTa" NCTOUHUK AUTaHus,
KOMMJIEKT MPOBOZAOB,
KoY
Pemenue 3aga4 Ha NpUMEHEHHUE 3aKOHA bubnuoteka [JOK
50 Oma 11 pa3inuyHOro COeqUHEHUS https://m.edsoo.ru/ff0a
MPOBOTHUKOB af8a
bubmmoreka [JOK
PaboTa 1 MOIITHOCTB AIIEKTPUIECKOTO
o1 https://m.edsoo.ru/ffOa
Toka. 3akoH Jlxoymnsa-Jlenma
b124
[aTuvK ToKa, AaTYmMK
HanpsaxeHus,
a6 Sota "O amnepmeTp
aboparopHnast pabota "Ornpenenenue o
5 patopraz p peA Bbu6nuoreka [IOK ABYXNPEAEbHBIN,
a00ThI ¥ MOIIHOCTH 3JIEKTPUYECKOTO
52 P " P https:/m.edsoo.ru/ffoa | 27°TMETP .
TOKa b3e0 ABYXNpeaenbHbli,
Ha 6a3e LleHTpa "Touka PocTa" NlamMnotka,
WCTOYHUK  MUTaHus,
KOMMIEKT MNPOBOAOB,
KAtoY
DneKTpUYecKue IenH 1 MoTpeOuTenu bubnuoreka [JOK
53 AIIEKTPUYECKOM SHEPTUU B OBITY. https://m.edsoo.ru/ff0a
KopoTkoe 3ambikanmne b660
[ToaroToBka K KOHTPOJILHOU paboTe MO bubnuoreka [JOK
54 TemMe "DIIEKTPUUECKUE 3apsAbl. https://m.edsoo.ru/ffOa

3ap$I)KeHHLIe TCJIa U UX

bd2c



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c

B3auMoaeiictBua. IlocTossTHHBIN
AIIEKTPUYECKHM TOK"

KonTtposnsHas paboTa o teme
"DnexkTpruueckue 3apsaabl. 3apsKEHHbIE

bu6mmoreka [IOK

55 . https://m.edsoo.ru/ffOa
TeJa U UX B3aUMOJICHCTBUSI. beas
[TocTosHHBIM AneKTprUYecKuil TOK" T
56 [TocTosIHHBIC MarHUTHI, HX
B3alMOJEHCTBHE
JdaTtunk MarHUTHOro
VYpoxk-uccnenosanue "M3yduenue nonaen Bbu6mmoreka [TOK MOAA, NOCTOAHHbIN
57 HOCTOSIHHEIX MarHuToB" 1 https://m.edsoo.ru/ff0a MarHutT  Noa0COBOM,
Ha 6a3e LleHTpa "Touka PocTa" c3d0 NHeiKa
“3mepuTenbHas
MarnutHoe 1oje. MarauTHoeE o€ bubmmoreka IJOK
58 3eMJIu ¥ ero 3HaueHue IS )KU3HU Ha https://m.edsoo.ru/ffOa
3emite cOba
OmnbiT OpcTeaa. MarauTHoe moJjie bubnuoreka [IOK
59 ANEKTPUIECKOTO TOKa MarHuTHOE 1moJie https://m.edsoo.ru/ff0a
KaTYIIKHA ¢ TOKOM cld2
[IpumeHeHue 3JIeKTPOMarHuToB B MarauTHbIN Iy,
texHuke. Jlaboparopnas pabota Bbu6mmorexa LIOK MYJIbTUIATYUK
60 "N3y4yeHne qeiCTBUS MarHUTHOTO IOJIS 0.5 https://m.edsoo.ru/ffOa
Ha MPOBOJIHUK C TOKOM" c74a
Ha 6a3e LleHTpa "Touka PocTa"
DNEeKTPOABUTATENb TIOCTOSIHHOTO TOKA.
Hcnonp3oBaHue >1€KTpoABUTATENCH B bubnuoreka [JOK
61 TEXHUYECKUX YCTPOMCTBAX U Ha https://m.edsoo.ru/ffOa

TpaHcnopte. JlaboparopHas pabora
"KoHCcTpynpoBaHue U U3y4eHue paboTsl

c86¢
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aneKTpoaBuraresns”

Omnbitel @apazest. 3akoH

62 AJIEKTpOMarHuTHOM nHaykuuu. [Ipasuio 1
Jlenna
OnekrporeHepatop. CriocoOb
63 MTOJTYYCHUS DIICKTPUICCKOM SHEPTUH. 1
DIEeKTPOCTAHIIUNA Ha BO30OHOBIISIEMBIX
WMCTOYHUKAX dSHEPTUU
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
64 TeMe "DIEeKTPUYECKNE U MAaTHUTHBIE 1
SIBJICHUS"
KonTponbHas paborta o teme bubnuoreka [JOK
65 "DneKkTpuuecKue U MarHUTHbIE 1 https://m.edsoo.ru/ff0a
sIBIeHUS" chl4
PeseprubIit ypok. PaboTta ¢ Tekctamu mo bubmorexa HOK
66 1 https://m.edsoo.ru/ff0a
teMe ""TennoBsle siBIeHUS"
cche
PesepBHbIit ypok. PaboTta ¢ TekcTtamu mo bubnuorexa [JOK
67 teMe "T10CTOSIHHBIN AIMEKTPHUICCKUI 1 https://m.edsoo.ru/ff0a
TOK" cdc6
68 PesepBHbIit ypok. PaboTta ¢ Tekctamu no 1
teme "MaruuTHele siBIeHUS"
OBIIEE KOJIMYECTBO YACOB I1O0 68 145

I[TPOTPAMME
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9 KUIIACC

KoaudecTBO 4acoB

Kont IMpakr DJIeKTPOHHBbIE ; UcnonbsosaHue
060pyA0BaHUA LLEHTpa
Ne poJb nueckn | /Jara uudpoBbIie PYA UenTp
Tema ypoka Bceer «TouKa pocta»
n/n HbIE e HU3yUYeHHs o0pa3oBaTtejibHbIE
0
pador | pabort pecypchl
bl bl
1 MexaHn4ueckoe ABUKEHUE. 1
MarepuanbHas TOUKa
bu6moreka [IOK
Cucrema orcueta. OTHOCUTEIBHOCTh
2 1 https://m.edsoo.ru/ff0ad
MEXaHHYECKOTO ABVIKCHHS
474
. bubmmoreka [IOK
PaBHOMEpHOE NpSAMOJIMHEITHOE
3 1 https://m.edsoo.ru/ff0ad
JIBIKCHUE
19a
HepaBHoMepHOE npsAMOJIMHEITHOE
4 nBkeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTH
. bu6mmoreka [JOK
[IpsiMonmHENHOE PaBHOYCKOPEHHOE
5 1 https://m.edsoo.ru/ffOad
JBIKCHHE. Y CKOpEHUE
8d4
CkopocTh NPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBHKEHUS. 1
I'paduk ckopoctr
JlabopatopHas pabota "OnpezneneHue Eu6 OK Ltatns  nabopaTopHbiit,
nonroTeKa
YCKOpEHHS Tela [IpU oreka ] MexXaHWYyecKas  CKambs,
7 1 1 https://m.edsoo.ru/ff0ad | 6pycok AepeBsAHHbIN,
PaBHOYCKOPEHHOM ABMKEHUU TIO b18 SneKTPOHHI
HaKJIOHHOM TJIOCKOCTH" o ceKkyHaOMEp c
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Ha 6a3e LleHTpa "Touyka PocTa"

AaTymMKamm,
MarHMToynpaBasemble

repKoHoBble AaTYUKU
CceKyHAoMepa
8 CBoboanoe naaenue tei. OnbITh
lNanuies
PaBHOMEpHOE IBUXKEHHE TTO
bubmmoreka [{OK
okpyxHocTu. Ilepron n gacrora
9 . https://m.edsoo.ru/ff0ae
oOpaiuenus. JIuneliHas u yriaosas 176
CKOPOCTH =
10 lenTpoCcTpeMHUTENBHOE YCKOPEHUE
[IepBsiit 3ak0oH HproToHa. Bektop bubmorexa HOK
11 https://m.edsoo.ru/ff0ae
CHJIBI
612
Bropoii 3akon HeroToHa. bubmmorexa [TOK
12 . https://m.edsoo.ru/ffOae
PaBHOnelicTBYIOIIAs cCHITa 794
Tpetuii 3akoH HeroToHa. bubmorexa LHOK
13 https://m.edsoo.ru/ffOae
Cynieprio3unus Cui
982
bu6mmoreka [JOK
Pemenue 3a1ay Ha IpUMEHEeHHE
14 https://m.edsoo.ru/ffOae
3akoHOB HploTOHA
b6c
bubmuoreka [JOK
15 Cuna ynpyrocrtu. 3akoH ['yka https://m.edsoo.ru/ff0aec
a2
16 Pemenue 3aaau no teme «Cuna
YIIPYrOCTH»
17 JIaGopatopHas pabota «Omnpenenenue bubnuorexa [IOK MynbTHIATYHK,
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https://m.edsoo.ru/ff0aeca2

KECTKOCTHU MPYKUHBI
Ha 6a3e LleHTpa "Touyka PocTa"

https://m.edsoo.ru/ffOaee
28

HaOJIp NpYKUH
pa3HOM )KECTKOCTH,
ITaTUB, HAOOP TPY30B

bu6mmoreka [IOK
18 Cuna tpeHus https://m.edsoo.ru/ff0af7
38
Pemenue 3agau mo teme «Cuna bubmorera [JOK
19 https://m.edsoo.ru/ffOafa
TPCHUS 26
Undp. Nab. «Touka
JlabopaTtopHnas padota "Onpenenenue Bu6nuoreka ITOK pocta» ('V‘eTu- pex. c. 56)
20 ko3 durmenTa TpeHUs CKOTBKEHUS" https://m.edsoo.ru/ff0af8 f‘aeggsﬂHHbM ?Ezzg:’
Ha 6a3e LleHTpa "Touyka PocTa" be MexaHuueckas CKaMbH:
AVHamoMeTp
Pemenue 3agau o reme "3aKoHBI bubnuorexa [JOK
21 Herotona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/ff0afb
TpeHus" 8e
Cuia TSHKeCTH U 3aKOH BCEMHUPHOTO bubnuoreka [JOK
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO https://m.edsoo.ru/ff0af0
najieHus 44
Ypoxk-koudepennus "JIBmxeHue Teia
23 BOKPYT TPAaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema). ['anmaktuxu"
Pemenue 3agau no teme "Cuna bubmuoreka [JOK
24 TSOKECTH U 3aKOH BCEMHUPHOTO https://m.edsoo.ru/ff0af5
TATOTEHHs" f8
[TepBas kocMHuUecKass CKOPOCTb. bubmorexa HOK
25 https://m.edsoo.ru/ff0af3

HesecomocTs n neperpysku

3c
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https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepuaJbHON TOUKHU.
AOGCOIMIOTHO TBEPIOE TEIIO.

bubnuoreka [IOK

26 . https://m.edsoo.ru/ff0afe
PaBHOBecue TBEpIOTO TENA C 36
3aKPEIUIEHHOM OCBIO BPAILICHUS T
27 MowmeHnT cunsl. LlenTp Tsxectn
Pemenne 3amau mo reme "MomeHT bubmorexa HOK
28 " https://m.edsoo.ru/ff0b0
cuisl. LleHTp TsKecTH
2b4
[ToaroroBka Kk KOHTPOJBHOM paboTe MO bubnuotexa [JOK
29 TeMe "MexaHH4eCKOe IBUKEHUE. https://m.edsoo.ru/ffOb0
Bsaumonetictue Tea" 408
KonTponbHas paborta o teme bubnuoreka [IOK
30 "MexaHH4YeCKOE JBIKCHHE. https://m.edsoo.ru/ff0b0
Bzaumoneiicteue Ten" 6ec
Nmmnynbe Tena. UMmynbe cuitbl. 3aKoH bubnuoreka [IOK
31 COXpaHEHUs UMITYJIbCca. YTIPYroe u https://m.edsoo.ru/ffOb0
HEynpyroe B3auMo/ieiicTBue 7fa
Pemrenue 3amay nmo reme ""3akoH Eubmrorexa HOK
32 " https://m.edsoo.ru/ff0b0
COXPaHEHHUS UMITYJIbCa
96¢
33 Ypoxk-koHpepennus "PeakTuBHOE
JIB)KEHUE B IPUPOJIE U TEXHUKE"
bubmuoreka [JOK
34 Mexanuveckasi paboTa U MOIITHOCTh https://m.edsoo.ru/ffOb0
ag4
PaGota cuibl TSKECTH, CHITBI bubmorexa OK
35 ’ https://m.edsoo.ru/ffOb0
YIPYTOCTH U CUJIBI TPEHUS b3
36 JIaGopatopHas pabota «Onpenenenue Uudp. Jlab. «Touka
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https://m.edsoo.ru/ff0b0408
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https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

paboTHI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JIBIIKCHUH TEJIa T10

pocta» (MeT. peK. c. 56)
[epeBsHHbIN  BpPYCOK,

TOPU30HTAIEHOM MMOBEPXHOCTH Habop rpysos,
6 "T p " MmexXxaHn4eCcKaa CKambA,
Ha 6ase LleHTpa "Toyka PocTa AVHAMOMETP
37 CBs13b SHEpruu 1 paboThI.
[ToreHnmaneHas dHEpPIrUst
bubmmoreka [{OK
Kunernueckas sueprus. Teopema o
38 . https://m.edsoo.ru/ffOb0
KHHETUYECKOUW SHEPTUHU
€32
39 3aKOH COXpaHEHMsI SHEPTUHU B
MEXaHHUKE
JlabopaTtopHnas pabota «3ydyeHue Bbu6mmoreka IIOK MynbTUIATINK,
40 3aKOHA COXPAaHEHUS SHEPT UM https://m.edsoo.ru/ffobl CBUHIIOBBIN IIAPUK,
Ha 6a3e LleHTpa "Touka PocTta" 2fe IUTaCTHHA
bu6moreka [IOK
KonebarenpbHoe ABMIKEHHE U €TO
41 https://m.edsoo.ru/ff0bl
XapaKTEPUCTHKHU
858
bu6mmoreka [JOK
3aryxaromye KojeOaHusl.
42 https://m.edsoo.ru/ff0b2
Brinyxnennsie kosebanus. Pesonanc 0fo
43 MaremaTuyecKui U Npy>KUHHbBIN
MasITHUKU
VYpok-ucciaenoBanue «3aBUCHMOCTD LLITaT1B C Kpenexom,
N bu6mmoreka [JOK Habop Npy*uH, Habop
nepuoja KoJieOaHUH OT KECTKOCTH .
44 P — https://m.edsoo.ru/ff0bl | rpy3os, nHelika,
pyx |97 97a AVHaMOMeTP
Ha 6a3e LleHTpa "Touyka PocTta"
45 [IpeBpaiienue 3Hepruu npu

MEXaHMYECKUX KOJICOaHHSIX
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https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
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https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «Onpenernenue
YacTOTHI M IEpUOJIa KoJIeOaHMit
NPY’>KUHHOI'O MasTHUKA)

Ha 6ase LleHTpa "Touka PocTa"

bubnuoreka [IOK
https://m.edsoo.ru/ffObl

aec

LUTaTMB C Kpenexom,
Habop Npy*KuH, Habop
rpy30B, JIMHENKa,
OVHAMOMETP

47

Jlaboparopuas pabota «IIpoBepka
HE3aBUCHMOCTH TepHOJIa KOJICOaHHI
pr321, IIOABCHICHHOI'O K HUTHU, OT
MAacChI Tpy3a»

Ha 6ase LleHTpa "Touka PocTa"

bubmmoreka [{OK
https://m.edsoo.ru/ffObl

97a

LUTaTMB C Kpenexkom,
HEepPaCTAXMMAA HUTD,
Habop rpy3oB, IMHENKa,
OVHAMOMETP

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b2

1fe

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPAOM Tene. CelicMuYecKue
BOJIHEI"

50

3Byk. PactipocTpaneHue u 0TpakeHue
3ByKa

51

Ypok-uccnenopanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT
YacTOTEI

Ha 6a3e LleHTpa "Touka PocTa"

MynbTnAaT4mK,
WCTOYHWK 3BYKa,
MarHWTHbIM LWyn

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHI PE30HAHC

53

Ypok-koHpepeHmus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2
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3ca

[ToaroToBKa K KOHTPOJILHOU pabOTe 1O

bubmuoreka [IOK

o4 TeMe "3aKOHBI COXPAaHEHUS. https://m.edsoo.ru/ff0b2
MexaHn4deckue KoyieOaHus ¥ BOJTHBI" 5f0
KonTtposnsHas paboTa o teme
55 "3akoHbI coOXpaHeHus1. MexaHu4eckue
KoJieOaHus U BOJTHBI"
bubmmoreka [{OK
DNeKTPOMarHuTHOE TOJIE.
56 https://m.edsoo.ru/ff0b2
DNEKTPOMAarHUTHBIE BOJTHBI
abe
S7 CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH
VYpok-koupepennus "[lkana
bu6moreka [IOK
AJIEKTPOMArHUTHBIX BOJIH.
58 https://m.edsoo.ru/ff0b2f
Hcnonb30BaHne 3I€KTPOMArHUTHBIX o6
BOJIH JUUISI COTOBOM CBsA3H" _
VYpok-uccnenoBanue "N3yuenne MarHuTHbIN Iy,
N bu6mmoreka [IOK .
CBOMCTB JIEKTPOMarHUTHBHIX BOJIH C MOOUIIbHBIN TenedoH,
59 " https://m.edsoo.ru/ff0b2
MIOMOIIBI0 MOOUIIBHOTO Tee(oHa cbe MYJIbTUIATYUK
Ha 6a3e LleHTpa "Touka PocTa" T
Pemenue 3a1ay Ha onpeeneHue
60 YacTOTHI U JUIMHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHasl IPUPOJa CBETA. Bu6nuoreka LIOK
61 CkopocTtb cBeta. BonHOBBIE CBOMCTBA https://m.edsoo.ru/ff0b3
CBETa 1d0
Ucrounuku cBera. [IpsmonuneitHoe bubnuoreka [JOK
62 pacnpoCTpaHEHUE CBETA. 3aTMEHHUS https://m.edsoo.ru/ffOb3

Connua n JIynst

658
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3aKoH OTpaXXEHHUS CBETa. 3epKaJa. bubnuorexa [JOK
63 Pemenue 3a1ay Ha MpUMEHEHHE https://m.edsoo.ru/ffob3
3aKOHA OTPAXKEHHUS CBETA 8c4
bu6mmoreka [IOK
[Ipenomiienue cBera. 3aKkoH
64 https://m.edsoo.ru/ffOb3
MIPEIIOMIICHUS CBETA
aea
ITonHoe BHYTpEHHEE OTpaKCHHUE CBETA. Buoauorexa ]_[()K
65 Hcnonb30BaHuE MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0b3
OTPaKEHUS B ONITHYECKUX CBETOBOIAX cbe
OcBeTtutensb c
MCTOYHUKOM CBeTa
Jlaboparopnas padora "HMccnenoBanue
patop p a Ha 3,5 B, UCTOYHUK
3aBUCHMOCTH YTJIa TIPETOMIICHUS AUTaHMA, KOMMIEKT
66 CBC€TOBOI'O JIyda OT yIJjia maJCHUs Ha npoBoAoB., wenesas
rpaHuiie "BO3ayX-CTEKI0" Anadparma,nonyuunmnHg,
Ha 6a3e LeHTpa "Touka PocTa" P, NNIGHWET Ha NNOTHOM
nucre c KPYroBbim
TPaHCNOPTUPOM
Ypoxk-koupepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHET'0 OTPAKCHUS:
CBETOBOJIbI, ONITHKOBOJOKOHHAS CBA3b"
bu6mmoreka [JOK
68 JInna3el. OnTuyueckast cuiia JUH3EL https://m.edsoo.ru/ffOb3f
2c
bubmuoreka [JOK
69 [TocTpoenne n3o00pakeHUH B JTMH3aX https://m.edsoo.ru/ffOb4
44a
JIabopatopHas pabora "OnpezaencHue Bbu6nuoreka [LIOK Ocsetntenb c
70 (hOKYCHOTO paccTOSTHUS M ONTHYECKOM https://m.edsoo.ru/ffopg | VCTOHMKOM cBeTa Ha 3

CHJIBI coOuparomiei TuH3b1"

206

B, WCTOYHMK nuTaHuA,
KOMMAEKT npoBsoaos,
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Ha 6ase LleHTpa "Touka PocTa"

wenesas avadparma,
3KpaH cTa/ibHON,
HanpaeAAwoLWan ¢
NU3MepUTEIbHOM LLIKANOoMN,
cobupatoLme nH3bI,
pacceunBaloLLan IMH3a

VYpok-koHpeperuus "OnTuueckue

bubmmoreka [{OK

71 " https://m.edsoo.ru/ff0cO
JIMH30BBIE TPUOOPHI
ale
bubmmoreka [{OK
72 I'ma3 kak ontuyeckasi cucteMma. 3peHue https://m.edsoo.ru/ff0b4
684
73 Ypok-koHpepennus "lepexTs
3penus. Kak coxpanuts 3peHue"
Pa3noxxenne 6enoro cBeTa B CIIEKTP.
bubmmoreka [IOK
Omnebrtel HetoToHa. Crioxkenune
74 https://m.edsoo.ru/ffOcOf
CHEKTpalbHBIX LIBETOB. /[ucnepcus Ac
CBETa T
JlaGopaTtopnast padota "OMBITHI 11O OcBeTuTeNb C
Pa3lIoKEHUIO OEJIOT0 CBETa B CIEKTP U Bt oK NCTOYHMKOM CBETA
nonnoreka
BOCIIPUATHIO LIBETA IPEIMETOB MPU UX 1 Ha 3,5 B, NCTOUHMK
75 https://m.edsoo.ru/ff0c0 | nutaHua, komnaekT
HaOJI0/ICHUH Yepe3 I[BETOBbIC
| e2a NpoOBOAOB,NPU3Ma,
rbTpBI 9KpaH CTaNbHOI
Ha 6a3e LleHTpa "Touka PocTa"
" OcseTutens c
Ypok-npaktukyMm "BosiHOBBIE
. MCTOYHUKOM CBETA
CBOMCTBA CBETA: AUCHEPCHUS, Ha 3.5 B. UCTOUYHMK
76 uHTepdepeHus u audpax Ha basze

LleHTpa "Touka PocTta"uus"

NMUTAHKUA, KOMMNIEKT
npoBoAoB.,
AndpaKLMOHHaA
peleTka



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

OmnwiTel Pesepdopaa u muranerapHast

bubmuoreka [IOK

77 https://m.edsoo.ru/ffOcl
MOJIEITb aTOMa
2a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcenyckanue v noryonieHue cBera bubnuorexa [JOK
79 aromoM. KBanTthbl. JIuHeituateie https://m.edsoo.ru/ffOcl
CIIEKTPEI 44c
bubmmoreka [{OK
Ypok-tipa "Habmonenue
80 PORHPARTIION ”H A https://m.edsoo.ru/ff0cl
CIICKTPOB HUCITYCKAHHS
550
bu6mmoreka [IOK
81 PagnoakTHBHOCTE U €€ BUIIBI https://m.edsoo.ru/ff0cl
672
Crpoenne atromHoro siapa. Hykimonnas bubmorera [JOK
82 P Apa. TK https://m.edsoo.ru/ffocl
MO/IENb
8ac
bu6mmoreka [JOK
PannoakTuBHBIC MpeBpaIeHUSI.
83 https://m.edsoo.ru/ffOcl
N3oTomsl
ald
bu6mmoreka [JOK
Pemrenue 3amay mo reme:
84 " " https://m.edsoo.ru/ff0cl
PannoakTuBHBIE MpeBpaleHUs bda
85 [Tepuon nomypacnana
Ypok-koHpepenus "PagnoaktuBHbIe bubnuoreka [JOK
86 U3IIy4eHUs B IPUPOJIE, MEIULIUHE, https://m.edsoo.ru/ffOc2
TeXHUKE" 126
87 SnepHsle peakyy. 3aKOHbI bubnuoreka [IOK

COXpPAaHCHUA 3apAd0BOTO U MAaCCOBOTO

https://m.edsoo.ru/ffOcl



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

YHUCCJI

c58

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b

bubmuoreka [IOK

88 https://m.edsoo.ru/ff0cl
MAacCChI U SHEPTHH
d7a
89 Pemenue 3amgau no reme "Anepueie
peakuun"
bu6mmoreka [{OK
Peakinu cuHTEe3a M ICTICHUS SIIIED.
90 . https://m.edsoo.ru/ffocl
Ucrounuku sueprun CoJiHIA U 3BE3]T e88
VYpoxk-koudepennus "AnepHas
01 sHepreTuka. JlencTBus
PaJMOaKTUBHBIX U3ITyICHUH HA KUBBIC
OpraHu3mbl"
[ToaroroBka K KOHTPOJIBHOM paboTe O
" bu6mmoreka [IOK
TeMe "DIEeKTPOMarHuTHOE TOJIE.
92 https://m.edsoo.ru/ffOc2
DNEeKTPOMarHUTHBIE BOJIHBI. 230
KBanToBbIe siBIeHUS" T
KonTtponpHas padoTa o teme
93 "DeKTpOMarHUTHOE TOJIE.
DNIEeKTPOMAarHUTHBIC BOJIHBI.
KBanToBbIe siBIeHUS"
[ToBTOpEHME, 00OOIICHNE. Ha6op rpyzos,
JlaGopatopHbie pabOTHI 110 KypCy Bu6mmorexa LIOK MYJIbTUAATYUK,
94 "B3zaumopaencreue Tea" https://m.edsoo.ru/ff0c2 JMHENKa, CEKyHIOMEp
Ha 6ase LleHTpa "Touka PocTa" 45a
[ToBTOpenue, 06061menue. Pemenue bu6mmoreka [JOK
95 pacyYeTHBIX U KAYECTBEHHBIX 3a1a4 10 https://m.edsoo.ru/ff0c2

teme "TemnoBble mporeccs”

572



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0menue. Pemenne

bubnuoreka [IOK

96 pacyeTHBIX M KaYECTBEHHBIX 3aa4 10 https://m.edsoo.ru/ff0c2
teme "KII/] TerutoBeIX ABUTaTEeH" a22

[ToBTOpenue, o6o0menue. Pemenne bubmmoreka [IOK

97 pacyYeTHBIX M KAYECTBEHHBIX 3a1a4 110 https://m.edsoo.ru/ff0c2

teme "KII]I snekTpoycTaHoBOK" b30
OcseTtutenb o
MCTOYHMKOM CBETA

Ha 3,5 B, NCTOYHUK
NMUTaHUA, KOMNNEKT
[ToBTOpEeHuE, 0600IIEHNE. BuGorexa LIOK NPOBO/OB, eNeBan
98 ,J,Ia60paTOpHHe pa6O,,TH ) https://m.edsoo.ru/ffOc2 'c"”ad)parvma' KpaH
CBeTOBEIE SIBIICHUS 52 CTaNbHOWA,

Ha 6a3e LleHTpa "Touka PocTa" T HanpasaAiolas ¢ 3
U3MepUTENbHOW LLKANON,
cobupatoLLme NnH3bI,
paccevBatoLLas

NIMH3a

[ToBTOpenue, o6o6menue. Pabora ¢ bubnuoreka [IOK

99 TEKCTaMH TI0 TeMe "3aKOHBI https://m.edsoo.ru/ff0c2
COXpaHEHUs B MexaHuKe" déa
[ToBTOpenue, o6o6menue. Padora ¢ bubnuorexa [JOK
100 Tekctamu 1o TeMe "Kosebanus u https://m.edsoo.ru/ff0c2
BOJIHEI" €82
[ToBTOpeHue, 0606meHue. PaboTta ¢ bubnuoreka [JOK
101 TekcTaMu 1o Teme "CBeToBbIC https://m.edsoo.ru/ff0c3
aBjaenus" 044
IToBTOpenue, o6odmeHue. Padora ¢
102 TekcTaMu 1o Teme "KBaHToBas 1

snepHas pusuka'



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

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






