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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE TIOJIOKEHUI M TpeOOoBaHMI K pe3yabTaTaM OCBOCHHS Ha MPEeaNpOoQHILHOM YpPOBHE
OCHOBHOM oOpa3zoBarenbHOM mporpammel, npeactaBieHHbIXx B PI'OC OO0, a takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENIwMH TpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.

CopnepxaHue mporpaMMbl MO (U3MKE HANpaBICHO Ha YJOBJIETBOPEHUE IOBBIIIEHHBIX
3alpoCcOB OOYYAIOIINXCS, CTPEMSIIUXCS K Ooiee TIIy0OKOMY OCBOCHHIO (PM3WYECKUX 3HAHUH, U
Ha (opMHpOBaHUE €CTECTBEHHO-HAYYHOH T'paMOTHOCTH oOydaromuxcs. B mporpamme mo
(u3MKe YyYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mnpeaMera B peanuzauuu TpedoBanuii ®I'OC
OOO k maHupyeMbIM JIMYHOCTHBIM U METANpEIMETHBIM pe3yjibTaTaM OOy4YeHHs, a TaKxKe
MEXIpPEIMETHBIE CBSI3M E€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEJIMETOB HAa YpPOBHE OCHOBHOIO
o01ero 00pa3oBaHUsL.

[Iporpamma mo Qu3uke ycTaHaBIMBAaeT paclpelelieHne y4yeOHOro maTrepuaia Mo rojiam
oOydenus (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJep>KaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢uzuke pa3paboTaHa C IEeNbI0 OKa3aHUSI METOJNMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.

®duszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMUEH U (pu3myeckoit reorpadueit, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, NpeAocTaBisieT HauboJiee sicHble oOpas3lbl NMPUMEHEHHS HaydHOro MeToja
MO3HAHUS, TO €CTh CII0co0a MOIy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OnnHa w3 TIaBHBIX 337a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH M HUHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢u3uku Ha Mpeanpo@uiIbHOM YPOBHE MpEArNojaraeT yBEpEeHHOE BIAJCHUE
CIIEYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIINMHI €CTECTBEHHOHAYYHYIO TPAMOTHOCTD!

Hay4YHO OOBSCHATD SIBIICHUS;

OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;

HMHTEPIPETUPOBATh JAaHHBIE M HUCIOJb30BAaTh Hay4yHbIC J0KA3aTENbCTBA MJIS MOJIYYCHHUS
BBIBOJIOB.

Henu u3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUS OMIPEICIICHBI B
Konuenmuu npenogaBanus ydyeOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OPraHU3AIMIX
Poccuiickoit ®eneparnuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yTBepkAEHHON pemenneM Komternn MunucrepcrBa npocsemienust Pocculickont ®@enepanuu
(mpotoxon ot 3 nexabps 2019 r. Ne [TK-4BH).

enu nzydenus Gpu3MKu Ha TpeAnpoUILHOM YPOBHE:

pa3BUTHE HMHTEpeca M CTpeMJIeHHs OOydaromuxcs K HAayuHOMY H3YYEHHIO IPHPOJIBI,
pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTaBICHUH O HAYYHOM METOJA€ TMO3HaHMA U (OpMHUpPOBaHUE
HCCIIEIOBATENIBCKOIO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(bopMupoBaHME HAYYHOTO MHPOBO33PEHMS KaK pe3yibTaTa H3y4eHHUsS OCHOB CTPOEHUS
MaTepuH U (QyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;



(bopmMupoBaHHe YMEHUN NMPUMEHATH (PU3NUECKUE 3HAHUS M HayYHBIC JOKA3aTEIbCTBA JUIS
00BSICHEHUS OKPY)KAIOLTNX SIBICHUH;

(dbopmMupoBaHHe TPEACTABICHUNH O PONM (U3UKUA IS Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccHoHaTbHON
NESITeIbHOCTH, CBSI3aHHOM C (U3MKOM, NOJArOTOBKAa K JajipHEHIIeMy OOy4eHHI0 B 3TOM
HaTpaBJICHUU;

(opMupoBaHHE TOTOBHOCTH K JaJIbHEHIIIEMY U3YyUeHUIO (DM3UKH HA YTIyOJIEHHOM YpOBHE
B paMKax COOTBETCTBYIOIIMX Ipoduieil 00ydueHus Ha ypoBHE CpeAHEro 00111ero o0pa3oBaHusl.

JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONINX 3a/1a4:

npuoOpeTeHne 3HAHUI O JTUCKPETHOM CTPOSHHH BEIIECTBA, MEXAHWYECKUX, TEIJIOBBIX,
AIIEKTPOMATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

pHOOpeTeHne YMEHHUI aHaIu3upoBaTh U OOBSCHATH (PU3MUECKHUE SIBJICHUS Ha OCHOBE
M3YYEHHBIX (PU3MUECKUX 3aKOHOB M 3aKOHOMEPHOCTE;

OCBOEHHE METOJIOB PEIICHHUSI PACUETHBIX U KAYECTBEHHBIX 3ajay, TPEOYIOINX CO3/IaHUs U
WCTIONIH30BaHUST (PM3UYECKUX MOJIENIeH, BKIIOYas TBOPYECKHWE M MPAKTUKO-OPHEHTHUPOBAHHEIC
3aJauu;

pa3BUTHE HCCIEOBATEIbCKUX YMEHHW: HAONIOAATh SIBICHUS W M3MEpPATh (HU3NUECKUE
BEJIMYUHBI, BBIIBUTATh TUMOTE3bI M IpeIIararh SKCIEPUMEHTATbHBIE CIIOCOOBI MX MPOBEPKH,
IUTAHUPOBaTh M TPOBOJUTH OIBITHI, OSKCIHEPUMEHTAJIbHBIE WCCICOBAHUS, AHAIM3UPOBATH
MOJIy4YE€HHBIEC TaHHBIE U JIeJaTh BHIBOIbL;

OCBOEHHE MPUEMOB paboThl ¢ uHMOpMaIeln (QU3NUECKOro COACPIKAHUS, BKIIIOYAS
nHOPMALIUIO O COBPEMEHHBIX JOCTIXKCHHUSX (U3UKHM, HMHTEpHpeTanuss M KpPUTHUYECKOe
OIleHUBaHUE WH(POpMAINK;

3HAKOMCTBO €O cdepamu MpoPeCCHOHAIBHON NEATeIbHOCTH, CBSI3aHHBIMU C (PU3HKOU, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (U3UUYECKOI HAYKH.

Ha wusydenue ¢usuku (mpeanpoduibHBIA ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBanus otBoautcs 340 yacoB: B 7 kimacce — 102 gaca (3 gaca B Henenro), B 8 kimacce — 102
yaca (3 gaca B Hezeno), B 9 kimacce — 136 yacoB (4 yaca B HEZCIIO).

Yder BOCIUTATEJIBLHOI0 MOTEHIIUAJIA YPOKOB

BocnurarenbHbiii moteHmuman npeamera «OU3uKay pearn3yercs yepes:

— TOpUMCHEHHE Ha YpPOKE HHTEPAKTUBHBIX (GOpM  pabOThl ¢  OOydYarOIIUMHMCS:
MHTEJUICKTYaJIbHBIX MTP, CTUMYJIHPYIOIINX [MO3HABATEILHYIO MOTHBAILIUIO O0YYaAIOIINXCS;
JMIAKTHYECKOTO Tearpa, TJe IMOJy4deHHbIE Ha YpPOKE 3HAHHS OOBITPHIBAIOTCS B
TeaTpalibHBIX IMOCTAHOBKAX; JUCKYCCHH, KOTOpPbIC IAOT OOYYarOIIUMCS BO3MOXHOCTb
MPHOOPECTH OTIBIT BEICHUS KOHCTPYKTHBHOTO JHAJIOTa; TPYIIIOBON pabOThI MK pabOTHI B
napax, KOTOpble y4aT 0O0yJarolIuXxcsi KOMaHIHOW paboTe W B3aMMOJCHCTBHUIO C JPYTUMHU
oOyJaronuMucs;

— WHUIUUPOBAHHWE W TMOJJCPKKY HCCIICOBATEIBCKON JCATEIBHOCTH OOYUYaIOIIMXCS B
paMKax peayiM3allid UMH WHAWBUIYAJIBHBIX M TPYIIOBBIX HCCIIEIOBATEILCKUX MTPOCKTOB,
YTO JACT OOYYArONUMCS BO3MOXKHOCTh MPHOOPECTH HABBIK CAMOCTOSITEJIBHOTO PEIICHUS
TEOPETUYECKON MPOOJIEMbI, HABBIK T'CHEPUPOBAHUS U OPOPMIICHHS COOCTBEHHBIX HJICH,
HAaBBIK YBKHUTEIILHOTO OTHOIICHHS K YYy)KUM HJesiM, 0(OPMIICHHBIM B paboTax APYyrux



HCCIIEN0BATENEH, HaBBIK  IYOJUYHOTO BBICTYIUICHUS nepen ayJUTOpHEH,
apryMEHTHPOBAHMSI U OTCTaNBaHUS CBOEHM TOUKH 3PEHUS;

noOyx1eHue 00ydJarommXxcsi CoOM0aTh Ha YpOKe OOIICTIPUHATHIE HOPMBI TOBEACHUS,
npaBuia OOIICHUS CO CTapIIMMU (MEJIarOrMYECKMMH DPAaOOTHHKAMHM) M CBEPCTHUKAMHU
(oOyuarouIMucs), MPUHLIUIBI y4eOHOM JUCIMIUIMHBI ¥ CaMOOPraHU3allNH;

BKJIIOUEHUE B YPOK HUIPOBBIX IPOLEIYp, KOTOPbIE MOMOTAIOT MOJJIEPKAaTh MOTHUBALIUIO
oOyyarouuxcss K IIOJyYEHUIO 3HAHUN, HaJQXXUBAHUIO MO3UTHUBHBIX MEXKIUYHOCTHBIX
OTHOIIEHWA B KJacce, MOMOTAOT YCTAaHOBICHHIO TOOpOKeIaTenbHOM aTtMochepbl BO
BpeMs ypOKa;

NpUMEHEHHE Ha YpOKEe HHTEPAKTHBHBIX (GopM  pabOTel ¢  OOYyJarOUIMMHUCS:
MHTEJJIEKTYaJIbHBIX UTP, CTUMYJIUPYIOLIUX [T03HABATEIbHYI0O MOTHUBALIMIO 00YUYaOLIUXCS.



COIAEPKXAHUE OBYYEHUA

7 KIIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro Mupa.

®uzrka — Hayka O Ipupojie. SABJIEHUsI NPUPObI (3JEMEHTHI COJAEPIKAHUS, BKIIOYAOLINE
MEXIpeIMETHbIE CBS3M). PU3NYECKHE SBJICHUSA: MEXaHUYECKHE, TEIUIOBBIE, AJIEKTPUUYECKUE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

@dwusnueckue BenuuyuHbL. Pa3smepHocTh. EnuHunel ¢usmdeckux BenuuuH. M3mepenue
¢usznueckux BenuuuH. OTanoHbl. Dusmueckue mnpubopsl. llena nenenus. IlorpemrHocts
m3mepenuit. [lpaBuna Oe3zomacHOoTro Tpyaa Mpu padboTe ¢ JabOpaTOPHBIM O000PYTOBAHHUEM.
MexnyHapoaHas cuctema enuHull. [lepeBoa BHECUCTEMHBIX eqUHUI] B etuHuIbl CH.

Kak ¢u3uka m apyrue ecrecTBEHHblE HAyKH H3y4yaroT npupony. EcTecTBeHHO-Hay4dHBIN
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BOMPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE THUNoTe3, O0ObsAcHeHHe HalOmogaeMoro spiaeHus. OmnucaHue
(bMBUYECKUX SIBICHUH C TIOMOIIHIO MOJIEIICH.

emoncmpayuu.

MexaHnnyeckue, TerIoBble, SIEKTPUUECKHE, MaTHUTHBIE, CBETOBbIE, 3BYKOBBIE SIBJICHUSI.

Oduznyeckue MpUOOPHI U Mpolenypa MPSMBIX HW3MEPEHUN AaHAJIOTOBBIM U LU(POBBIM
prudopoMm.

Jlabopamopnuie pabomel u onvimel.

Omnpenenenre HeHbI JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3Mepenne pacCTosTHUM.

N3mepenue miomaan u 00béMa. MeTo majieTku.

H3mepenune BpeMeHu.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenre pazMepoB MaJbIX Tel. MeTox psioB.

[IpoBenenue wuccienoBaHus IO IPOBEPKE THUIIOTE3bl: JAJBHOCTh IMOJETA IIAPHKA,
MYIEHHOTO TOPU30HTAIBHO, TeM 0O0JIbIle, YeM 0OJIbIlIe BHICOTA MYCKA.

Pasznen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

Crpoenue BellecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl U Macchl. OMbIThI, JOKa3bIBAKOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBuxenue uactuil BemiecTBa. CBsI3b CKOPOCTH JIBMXKEHHMS YacTHUI] C TEMIIEpaTypoM.
BbpoynoBckoe nBuxenue. uddysus. BzaumoneiicTBue dYacTuIl BEIIECTBA: NPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHUE Ta30B, JKUJAKOCTEHM U  TBEPIBIX
(kpucTaymuinyeckux) Ten. B3auMocBs3b MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSAX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbIX COCTOSIHUN
BO/IBI.

Jemoncmpayuu.

Habnronenue OpoyHOBCKOTO JBHXKEHUSI.

Habmronenue nuddysum.

HabGmionenue sBrneHui, OOBACHSIOMIMXCS MPUTSDKEHWEM WM OTTaJKMBAHUEM YaCTHUIL
BEIIECTBA.

Jlabopamopusie pabomot u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIIOB (C MCIOJIb30BaHUEM (oTorpaduit).



OnbITHI 0 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHMSI Ta30B.

OnbITHI O OOHAPYKEHUIO ISHCTBUS CHII MOJICKYIISIPHOTO TPUTSKCHHSL.

Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.

Mexannueckoe asmxkeHue. Ilyrb u nepemenieHne. PaBHOMEpPHOE M HEPaBHOMEPHOE
newkeHne. CBoOOJHOE MaJCHHE Kak MPUMEpP HEPaBHOMEPHOTro MBIKEHHS Teil. CKOpOCTb.
Cpennsisi CKOPOCTh TPU HEPABHOMEPHOM JIBUKEHUH. Pacu€r myTu 1 BpeMeHU JABUKCHUSI.

I'padbmkn 3aBHCHMOCTEH BEJIWYWH, OIMCHIBAIOIINUX JABMKeHHE. OOmmMe MoHATHS 00
OTHOCHUTENLHOCTH JABMKEHUS. CII0KEHHE CKOPOCTEH ISl TeJ, IBIKYIIMXCS MapajieIbHO.

SBnenue wHepHuu. 3aKOH WHEpUUHU. B3ammoneicTBue Tesl Kak NPUYMHA HU3MEHEHUS
CKOPOCTH JBHXKEHHS Tel. Macca Kak Mepa MHEPTHOCTH Tejla B MOCTYNATEJIbHOM JBHKEHUHU.
[TnoTHOCTH BemiecTBa. CBS3b INIOTHOCTH C KOJTMYECTBOM MOJIEKYI B €IUHUIIE 00bEMa BEIIECTRA.
Cwmecu u cruiaBbl. [loBepXHOCTHAS U TMHEHHAS TIJIOTHOCTb.

Cuna xak xapakTepucTuka B3aumojeicTBus Ten. Cuwiia ynpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIeHME TAroTeHUss W cuia TsokecTu. Cuia
TSDKECTH Ha Apyrux riaHerax. Bec tema. HeBecomocTs. CroxeHue Cuil, HampaBJICHHBIX I10
onHOU npsmMoil. PaBHoxeicTByromast cui. Cuna TpeHus. TpeHue CKOJIbXKEHUS U TPEHHE MOKOs,
BsI3KO€ TpeHue. TpeHne B Mpupoie U TEXHUKE.

emoncmpayuu.

Halnronenne MexaHM4IeCKOTO JBMKEHUS Tea.

N3mepenune cCkopocTy MPSMOJTHHEHHOTO IBYKCHHS.

HaGnronenue siBieHUs] HHEPIIAH.

Hab6nronenne nsMeHeHus: CKOPOCTH MPH B3aUMOICHCTBUH TEJL.

CpaBHeHME Mace MO0 B3aUMOJICUCTBUIO TEJ.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOIA.

Jlabopamopnuie pabomel u onvimel.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBIM)KEHUS (IIapHKa B KUAKOCTH, MOJIETHU
AIIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

Omnpenenenne cpeaHeil CKOPOCTH CKOJbKEHHsS Opycka WM IIapuka [0 HaKIOHHON
IIJIOCKOCTH.

Onpenenenre MI0THOCTU TBEPAOTO TeENA.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTshkeHUs (nedopmanuu) MPYKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.

OnbIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHSI OT CHUJIbI JAABJICHUS
U XapaKTepa COMPUKACAIOIIMNXCS TOBEPXHOCTE.

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB.

Hasnenue. Cuna naBneHus. CriocoObl YMEHBIICHHUS U yBeNWYeHUs AaBieHud. [laBieHue
ra3a. 3aBHCHUMOCTbH JIaBIIEHUS ra3a oT 00béMa U TemmepaTypsl. llepenaya gaBieHus TBEPIBIMU
TeJlaMu, KUIKOCTAMU U TazaMu. 3akoH [lackains. [IlHeBMaTH4YecKkue MaluHbI.

3aBUCHMOCTh JaBIIEHUS SKUIKOCTH OT TUIYOMHBI TOTpyXeHus. [uapocratuyeckuit
napanokc. CooOmiaromuecs cocyapl. ['mapaBnuyeckne MexaHU3Mbl. VCHoOnb30BaHUE BBICOKHX
JABJICHUN B COBPEMEHHBIX TEXHOJIOTHUAX. Y CTPOICTBO BOJIOIIPOBOJA.

Atmocdepa 3emnu u atMochepHoe naBieHue. [IpUYUHBI CyIIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OmbiT Toppuuennu. M3mepenne atmocdepHOro naBieHHS. 3aBUCHUMOCTH
aTMoc(epHOTO JaBJICHHUS OT BBICOTHI HaJl YypoBHeM Mops. [IpubGopbl mist u3MepeHUs
aTMOC(epHOTO JTaBICHUS.



JleiicTBHE )KUIKOCTH U ra3a Ha NOrPYyKEHHOE B HUX TeNo. BeITakuBatomas (apXxumenoBa)
cuia. 3akoH Apxumena. YCJIOBHME BO3HMKHOBEHHS BBITAIKMBAIOIICH (apXUMEIOBOW) CHIIBI,
nonarekanue. [LmaBanue ten. Bo3ayxonnasanue.

Jemoncmpayuu.

3aBUCUMOCTD JJaBJICHUS T'a3a OT TEMIIEPaTypBhl.

Ilepenaya naBineHUs )KUIKOCTBIO U Fa30M.

CooOlmarommecs: CoCypl.

I'mppasinnueckuii npecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO AABJICHHUS.

Cudosn.

3aBUCUMOCTD BBITAIKHUBAIOIIECH CUIIBI OT 00BEMA MOTPYKEHHON B KUJIKOCTh YACTH TeJa U
IJTOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAOIIEH CHJIbI BECY BHITCCHEHHOM HKUIKOCTH.

VYcnoBue miaBaHus TEN: IJIABAaHUE WIM MTOTPYKEHHUE TEN B 3aBUCUMOCTH OT COOTHOILICHUS
IUIOTHOCTEN Tella U )KUIKOCTH.

Jlabopamopnuie pabomel u onvimel.

HccnenoBanne 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOW B KHUIKOCTH
YacTH Tela.

Onpenenenre BITAIKUBAIOIIEH CUJIIbI, IEUCTBYIOLIECH HA TEJO, MOTPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCHUMOCTH BBITATKUBAIOIICH CHIIbI, ACHCTBYIOIIEH HA TENO B JKHIAKOCTH,
OT Macchl Tena.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKABAIOIIECH CUJIbI, IEUCTBYIOIIECH Ha TEIO
B JKUJKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUIKOCTh YaCTH TeJa U OT IJIOTHOCTHU KHUAKOCTH.

KonctpynpoBanue apeoMerpa WM KOHCTPYHPOBAHHUE JIOAKM M OIpEAENIeHHe €€
TPY30MOABEMHOCTH.

Pa3znen 5. Pabora u MOIIHOCTH. JHEPrus.

Mexanuyeckasi paboTa Juis CUJl, HallPaBJICHHBIX BJOJIb JIMHUH MepeMeIleHusl. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pblYar, BOPOT, OJOK, TWOJUCHACT, HAKJIOHHAs IUIOCKOCTD,
HOXXHUYHBIA MexaHu3M. MomeHT cuiibl. PaBHOBecue peruara. [IpaBuno momenToB. [Ipumenenue
MpaBWJia paBHOBeCUS pblyara K OnoKy. «3o1otoe mnpasBuio» Mexanuku. KIIJI mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY, TEXHUKE, )KUBBIX OpraHU3MaXx.

Mexanunueckass sHeprus. Kunermyeckas W mnoreHuuanbHas osHeprus. [IpeBpamienue
OJIHOTO BHJIa MEXaHUYECKOM 3HEPruu B APYrod. 3aKOH COXPAHEHHUs U MPEBPAILCHUS SHEPIUU B
MEXaHUKe.

Hemoncmpauuu.

[IpuMepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimel.

HccnenoBanue ycaoBuid paBHOBECHS pbluara.

N3mepenne KII/ HaKIIOHHOM TJIOCKOCTH.

N3ydeHue mpaBuia pelyara Ass MOJABHKHOTO U HEMOIBHKHOTO OJIOKOB.

Omnpenenenue KII/] moaBmXHOTO U HEMOABMKHOTO OJIOKA.

Omnpenenenue pabOTHl CHUIIBI YIIPYTOCTH MPH MOABEME T'PY30B MPU MOMOIIH MOABUKHOTO
Omoxa.

N3ydenune 3aKkoHa COXpaHEHUsI MEXaHUYECKON YHEPTHUM.



8 KUIIACC

Pasnen 6. TermioBble siBaeHNS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOpUU CTPOCHHS BemiecTBa. Macca
U pa3Mepbl aroMOB U MOJEKyl. ONbITB, TMOATBEPKAAONINE OCHOBHBIC IOJOKECHUS
MOJIEKYJIIPHO-KMHETHYECKOM TEOPHUH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucraminyueckue u
amopdHsie Tena. ['paden — HOBBIIM MaTepHai JUIsl HOBBIX TEXHOJIOTUN. TEXHOJIOTHUU TIOTYYCHHUS
MCKYCCTBEHHBIX aiMa30B. OOBSICHEHUE CBOMCTB ra3oB, KUIAKOCTEH M TBEPIBIX TEJI HA OCHOBE
MOJIOKEHUNM MOJIEKYJISIPHO-KMHETHYEeCKo Teopun. [loBepXHOCTHOE HATSXKEHHME, CMauuMBaHHE,
KaMmUIIpHBIE SIBJICHUS. TeMIoBO€ pacIIMpeHHEe U CKaThue. 3aBUCMMOCTh JABJIEHUS raza OT
00BEMa, TeMIiepaTypsbl.

Temneparypa. CBsi3p TemmepaTypbl CO CpelHEH KHHETHYECKOW HHEeprueil TemIoBOro
JBIDKEHUS YacTull. TemmnepaTypHbIe KAk,

Buayrpennsis sueprus. CriocoObl M3MEHEHHUs BHYTPEHHEW SHEPruu: TeIionepeaada u
coBepIeHre paboThl. Buabl Terionepeaaun: TemI0MPOBOIHOCTh, KOHBEKIIHS, U3TydeHue. Buibt
TeIUTONIepeiau B MPUPOJIE U TeXHUKe. HeoOpaTUMOCTh TETIOBBIX MPOIIECCOB.

KonnuecTBo TemmoTel. YaenbHas TEIIOEMKOCTh BEHIECTBA. TemIOOOMEH W TEIUIOBOE
paBHoBecHe. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro OanaHca.

[InaBneHre u OTBEp/IEBaHNE KPUCTAUIMYECKUX BEIIECTB. YIENbHAS TEIJIOTA TUIABJICHHS.
[TapooOpazoBanne = u  koHmeHcauus. Hcmapenme.  Kunenwme.  YaenpHas — Temorta
napooOpazoBaHus. 3aBHUCHUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpHOIro JaBJICHHUSL.
HacpliieHnHbIil 1 HEHACHIIIEHHBIN Map. BiaxxHOCTh BO3AyXa.

DHeprus TOUIMBA. Y IeJbHAs TEIJI0Ta CrOPaHHUSL.

[Mpunnumer padoter TemnoBbix aurareneid. KIIJ[ Temmooro nBurarens. TermmoBbie
JBATATENM U 3alIUTa OKpYXaromieil cpenpl. TemioBbie NoTepu B TEIIIOCETSIX.

3aKOH COXpaHEHUs U NPEBPAILECHUS SHEPTUH B MEXAHUUYECKUX U TEIJIOBBIX MTPOLIECCAX.

emoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JIBHYKEHUS.

Ha6mronenue auddysun.

Habmionenue siBIeHUI MOBEPXHOCTHOTO HATSHKEHMS, CMayMBaHHUS M KaNWLISPHBIX
SIBJICHUM.

Habnronenue TemnoBoro paciupeHus Tei.

W3menenue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.

[IpaBuna u3smepeHus TeMneparypsl.

Buas! Tenonepenauu.

OxnaxkJieHue Mpu COBEPIICHUHN PAOOTHI.

Harpeanue npu coBepiiieHUN pabOThl BHEITHUMH CHUITAMH.

CpaBHEHME TETIOEMKOCTEN Pa3IUYHBIX BELIECTB.

Habmronenue kumneHusl.

Habmtonenne noctosHCTBa TeMIIEpPaTyphl MPU TUTaBIECHUU.

Mojenu TemIOBBIX ABUTATENEH.

Jlabopamopuwvie padomot u onvimel.

OnbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUS.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WIIM caxapa.



N3mepenue TtemmepaTypbl MpU TMOMOIIM KHJIKOCTHOIO TepMOMETpa U JaTdyuKa
TEeMIIepaTyphl.

OnbITHI MO HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHUS Ta30B, )KUIKOCTEH U TBEPIBIX TElL.

Ornpezenenue naBiaeHus BO3Ayxa B OAJUIOHE MITIPHUIIA.

HccnenoBanue 3aBUCUMOCTH JIaBJICHUSI BO3AyXa OT €ro 00bEMa 1 TeMIepaTyphl.

[IpoBepka THIIOTE3bI JIMHEHHOW 3aBHCHMOCTH JUTUHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUIECKOH TPYOKE OT TeMIIepaTypHI.

HaGnronenne w3MeHeHMs] BHYTPEHHEW SHEpPrHM Teja B pe3yibTare TeIulonepeaaud u
paboThI BHEIITHUX CHIL.

UccnenoBanue siBiieHUs TEIIOOOMEHA MTPU CMENIMBAHUHU XOJIOIHON U TOPSYEH BOIBI.

Ornpezenenre KOJIMYECTBA TEIIOTHI, TTOJYYEHHOTO BOJOW TMPHU TEIUIOOOMEHE C HArpeThiM
METAJUTMYECKUM ITAITUHAPOM.

Onpenenenre MOIIHOCTH TEIJIOBBIX NOTEPh (3akoH HproToHa-Puxmana).

Ornpenenenue yneabHON TEMIOEMKOCTH BEIIECTRA.

HccnenoBanue npoiiecca ucnapeHusl.

OnpeneneHre OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Onpenenenre yaeapHON TEMJIOTHI IIJIaBICHUS JIb/IA.

Pa3znesn 7. diiekTpruyeckne U MarHuTHbIE SIBJICHUSI.

Onektpuzarusi Tel. J[Ba poma 3leKTpUUYecKuX 3apsaoB. BzammonelcTBHe 3apsyKeHHBIX
tein. 3akoH Kyinona.

Onektpuyeckoe moJsie. Hampsok€HHOCTD AMEKTPUYecKOro moJst. [IpuHIHIT Cynepro3uInu
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenu snektpuyeckux 3apsaoB. DJIEMEHTApHBIN 3ieKTpuueckuid 3apsia. CrtpoeHue
atoma. [IpoBOAHMKM, NUANEKTPUKHA W TOJYNPOBOJHUKH. 3AKOH COXPAHEHHUS AJIEKTPUYECKOTO
3apsna.

DJIEKTPUYECKUI TOK. YCJOBHUSI CYIIECTBOBAHMUS JJIEKTPUUECKOTO TOKa. VMCTOYHMKH
MOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUYECKOro ToKa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DNEeKTPUYECKUN TOK B METAJIAX, )KUJIKOCTSIX U ra3ax.

Onekrtpuueckas 1enb. Cuiia Toka. DIEeKTPUUECKOe HanpshKeHHe. AMIEPMETP U BOJIBTMETP
B LIENIM NOCTOSAHHOTO TOKa. CONMpPOTUBIEHUE MPOBOAHUKA. Y IEIbHOE COIPOTUBICHUE BEIIECTBA.
3akoH Oma s yuactka nenu. [locnenoBarenbHoe U nmapamienbHOE COEAMHEHUE TPOBOIHUKOB.
OJIC B menu mocrossHHOTO TOKa. 3akoH Oma mis mosiHOM 1ienu. [IpaBmina Kupxroda. Pacuér
MPOCTBIX JIEKTPUUYECKUX Leneld. HenuHelHble 31eMeHThI.

PaGota u MOIIHOCTH 3JeKTpUUEcKOro Toka. 3akoH Jlxoynsa-JleHma. DnekTpruueckue Henu
U IOTPEOUTENH IEKTPUUYECKOI 3Heprun B ObITy. KOpoTKOE 3aMbIKaHHeE.

[locrosiHHble MarHuThl. B3anMoneicTBUE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
MarnuTHO€ noJie 3eMJIM U €ro 3HaueHHe JUIs )Ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoe nosie
anekTpuueckoro toka. OnbiT Ammnepa. IIpuMenenune 37eKTpOMarHuToB B TexHUKe. JleiicTBue
MAarHUTHOTO TOJIi Ha MPOBOJHHMK C TokoMm. Cuna Amiiepa W ompenaeieHue e€ HalpaBlICHUs.
DNEeKTpoABUTraTeNNb MOCTOSIHHOTO TOKa. lcrmosb30BaHWE 3JEKTPOABUraresiedl B TEXHHUYECKHX
YCTPOMCTBAX U HA TPAHCHOPTE.

Onbitel  @apaned. SIBnenwe  snekTpoMarHuTHOM  uwHAYyKUMU. IlpaBuno  Jlenna.
OnektporeHepatop. CrnocoObl TOMYyYEHHUS DIEKTPUUECKONW HSHEPruu. IDJIEKTPOCTAHIIMH Ha
BO30OHOBIISIEMBIX MCTOYHUKAX DHEPTHH. DKOJIOTUYECKUE MPOOIEMBI SHEPreTHKHU. TOIIMBHBIE
AIIEMEHTHI B AJIEKTPOMOOKIIH.

Jemoncmpayuu.



DnekTpu3alus Teil.

JIBa poJia 2IEKTPUYECKUX 3apsi0B U B3aUMOJICHCTBUE 3apsKCHHBIX TEll.

YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.

OnexTpocTaTU4ecKas NHIYKIHS.

3aKOH COXpaHEHUsI DJIEKTPUUECKUX 3apsI0B.

MonenpoBaHue CHJIOBBIX JIMHHUI 3JIEKTPUYECKOrO I0JII C IOMOIIBI0 OyMasKHBIX
CYJTaHOB.

[IpoBOIHUKYU U TUAIIEKTPUKU.

HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

DNEeKTpUUYECKU TOK B )KUJIKOCTH.

I"a30BBIit pa3ps.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3mepenue 351eKTpUYecKOro HanpsKeHNs BOJIBTMETPOM.

Peocrar n marazuH cOnpoTHBIICHHM.

B3anmopeiicTBre MOCTOSTHHBIX MAarHUTOB.

MogennpoBaHre HEBO3MOKHOCTH PA3EIICHHS TIOJIOCOB MATHUTA.

MonenpoBaHue MarHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTHO€ 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.

DIEKTPOABUTATENb IOCTOSTHHOTO TOKA.

OnbiTel Dapajes.

DIEKTPOreHePATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomel u onvimel.

OnpIThI 10 HAOTIOACHUIO JEKTPU3ALNH TEJ PU CONMPUKOCHOBEHUHU M UHTYKIIHEH.

HccnenoBanue AeiCTBUSA AIEKTPUUECKOTO TOJIS HA POBOAHUKHU U JUDJIEKTPUKH.

COopka 1 ucnbITaHUE EKTPUUECKON IIEMH MOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCHUMOCTH CUJIBI TOKA, IPOTEKAKOIIETO YE€PE3 PE3UCTOP, OT HAIPSHKEHUS
Ha PE3UCTOPE U CONIPOTUBIICHUS PE3UCTOPA.

OnBbIThL, 1EMOHCTPUPYIOLIME 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTUBIEHUS MPOBOJIHUKA
OT €ro JJIMHBI, IUIOIIAI TONIEPEYHOT0 CEYEHUsI U MaTepHala.

Ornpeznenenue yaelIbHOro CONMPOTUBIICHUS IPOBOJHHUKA.

[IpoBepka mpaBuiia CIIOKEHUS HAIPSIKEHUN NPU MOCIEAOBATEIbBHOM COEIUHEHUHU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJisg CUIIbI TOKA [IPU NAPAJIEIIBHOM COEIUHEHUU PE3UCTOPOB.

Omnpenenenue D/{C 1 BHYTpEHHETO CONPOTUBJICHUSI UCTOUHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BoInoHEHHs 3ak0Ha OMa 17151 IOJIHOM LeTH.

N3yuenne  BONBTAMIEPHBIX  XapaKTEPUCTHUK  HEIMHEHHBIX  3JEMEHTOB  (JIAMIIbI
HaKaJMBaHUS WX MOJYIIPOBOJIHUKOBOTO AMOA).

Omnpenenenne paboOThl AEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 Pe3ucTop.

Onpenenenne MOIHOCTH NEKTPUYECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.

Onpenenenne KII/[ narpeBarens.

HccnegoBanue MarHuTHOTO B3aUMOJICHCTBUSI TOCTOSTHHBIX MarHUTOB.

N3ydeHre MarHUTHOTO TOJISI TOCTOSTHHBIX MAaTHUTOB MPHU X 00bETMHEHUU U Pa3/ICIICHUH.



HccenenoBanue AeCTBUS IEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

OnpIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHJIBI B3aMMOJEHCTBHUS KaTyIIKd C TOKOM U
MarHuTa OT CHJIbl U HAINpaBJIEHMs TOKAa B KAaTyLIKE W OT HaJIW4Us (OTCYTCTBHS) CeplIeUHMKA B
KaTyIIKe.

N3yuenune neicTBrUs MarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.

KoHncTpynpoBanue u uzydeHue padoThl 3J€KTPOABUTaTENSL.

N3mepenue KIIJ] amekTpoABUraTeaIbHOM YCTAaHOBKH.

OnpITbl 1O UCCIEOBAaHUIO SIBICHUS JJIEKTPOMArHWTHOM WHAYKIMH: MCCIEI0BAHNE
VM3MEHEHUH 3HA4E€HMs U HAIIPABJICHUS HHIYKIMOHHOTO TOKa.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
HNPEANTPOPHUJIBHOM YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

WN3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs HalpaBieHO Ha
AOCTHIKCHUC IMYHOCTHBIX, METANIPCIMETHBIX U IPECAMETHBIX O6p330BaT€J'IBHI)IX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHus (PU3MKKA HA YPOBHE OCHOBHOTO 0OmIero oO0Opa3oBaHUS Yy
obyuarorierocs OynyT chOpMUPOBAHBI CIEAYIONTNE TUIHOCTHBIE PE3YyIbTaThl B YaCTH:
e ])nampuomuueckozo 6ocnumanus:

MPOSIBJICHUE MHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (hPU3UIECKOM
HayKH;

LIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

o 2)2parcoanckozo u OyxXo8HO-HpPAECHMEEHHO20 60CRUMAHUS:

TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYXJACHUHM OOLIECTBEHHO 3HAUMMBIX U 3TUYECKUX
po0ieM, CBA3aHHBIX C MPAKTUUYECKUM MIPUMEHEHHUEM JOCTIKEHUN (DU3HKY;

OCO3HAaHHE BKHOCTU MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B JESATEILHOCTH YUEHOTO;
® 3)Icmemuueckozo 60CRUMAHUA:

BOCIIPUSITUE ACTETUYECKUX KadeCTB (PU3NYECKOM HAyKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

e 4)uennocmu HayuH020 NOZHAHUS:

OCO3HAHHE LIEHHOCTH (PU3MYECKOW HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MUpA,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BaKHEHIIIEH COCTaBISIONICH KYIbTYpbI;

OpUEHTAIMsI B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX MpEICTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbL;

pa3BUTHE HAYYHOU JF0003HATENFHOCTH, HHTEpPECa K UCCIIEI0BATEIBCKON IEITEIILHOCTH;
®  5)dpopmuposanus Kynbmypel 300p06ba U IMOUUOHATLHO20 D1A2ONOSIYUUA:

OCO3HAaHHE IIEHHOCTH Oe30macHoro oOpa3a >XKM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BAXKHOCTHU MPaBHII OE30MIaCHOTO TIOBEICHHS Ha TPAHCIIOPTE, HAa IOPOTAX, C ANEKTPUIECKUM
Y TETUIOBBIM 000PY/I0BaHHUEM B JJOMAITHUX YCIOBHSIX;

chOpMUPOBAHHOCTh HaBbIKa pedIiekcuu, MPU3HAHHE CBOETO MpaBa Ha OMIMOKY M TaKOTO
XKe TpaBa y APyroro 4enoBeKa;
®  6)mpyooeozo éocnumanus:



AKTUBHOE Y4acTHE€ B PEIICHUM MPaKTUYECKHUX 3a7ad (B paMKax CEMbH, 00pa30BaTEIbHON
OpraHu3alim, TOpo/ia, Kpas) TEXHOJIOTHIECKON U COUMAIBHON HANpaBIEHHOCTH, TPEOYIOIINX B
TOM YHcCJe U (U3NIECKUX 3HAHUM;

MHTEpEC K MPAKTHYECKOMY U3Y4EHUIO podeccuii, CBSI3aHHBIX C (PU3HUKOH;

e 7)IK0102UUECKO20 60CRUMAHUA:

OpHEHTAIMsl Ha TpHUMEHEHHE (QHU3UYECKUX 3HAHWW ISl pElIeHHs 3ahad B OOJIACTH
OKpY’Karolllel Cpelipl, MJIaHUPOBAHMS MOCTYIKOB M OLEHKHU MX BO3MOXKHBIX IMOCIEACTBUM IS
OKpYKaroLEen Cpeibl;

0CO3HAHME TJI00ATBHOTO XapaKTepa KOJIOTHUECKUX MPoOIeM U MyTel UX PELICHHUS;

* 8)adanmayuu K USMEHAIOUWUMCA YCTIOGUAM COUUATNLHOU U RPUPOOHOIL CPeObl:

MOTPeOHOCTh BO B3aUMOJIEHCTBUU TP BBINOJIHEHUM HCCIEIOBAaHUM M IMPOEKTOB
(u3nyecKoil HaNpaBIECHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSAM JPYTUX;

MOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO AESITEIbHOCTD;

NOTpeOHOCTh B (POPMUPOBAHNN HOBBIX 3HAHUH, YMEHUN (HOPMYIUpPOBATH UAEU, IOHATHUSA,
TUIOTE3bI O (PU3UYECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHHE AePUIIMTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH B 001acTH GU3NKH;

IJIAaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

CTpeMJICHHE aHAJTU3UPOBATh U BBISBIISATH B3aUMOCBSI3H MPUPObI, OOIIECTBA U S3KOHOMUKH,
B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OIICHKa CBOMX JEHCTBUI C Y4Y€TOM BIMSHHS HAa OKPYXAIOLIYI0 Cpeny, BO3MOKHBIX
ri100aJIbHBIX MTOCJIEACTBUM.

METAIPEJMETHBIE PE3YJIBTATbBI

B pesymerate oOcBOeHHsI TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMHUpOBaHBI MeTampeaMeTHbIEe Pe3yJabTaThl,
BKIIIOYAOIME TI03HABATEIbHBIC YHHBEpPCAIbHBIC Yy4eOHBIC JEHCTBHS, KOMMYHHKATHBHBIC
YHHUBEpCaJIbHbIC YYeOHbBIC ICHCTBYSI, PETYISITUBHBIC YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHUSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neicTBus:

BBISIBIISITH W XapakTepPH30BaTh CYLICCTBCHHBIE MPU3HAKH OOBEKTOB  (SABJICHUIN),
KJIacCH(pUIPOBATH HX;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B pacCMaTpUBaeMbIX (aKTax, AaHHBIX H
HaOJIOJICHUSIX, OTHOCSIIIUXCS K (PU3UUECKUM SIBIICHHSM;

BBISIBIISITH  [IPUYMHHO-CIICJICTBEHHBIC CBS3M TPH H3YyYCHUM (HU3MYECKUX SBICHUH U
MPOLIECCOB, JIeNIaTh BBIBOJIBI C HCIOJIb30BAaHUEM JISTYKTUBHBIX U HHIYKTHBHBIX YMO3aKIIOUCHUH,
BBIIBUT'aTh TUIIOTE3bI O B3aUMOCBA3SIX (PU3UUECKUX BEIUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCOO pemieHus: yueOHON (u3MuecKoil 3agauu (CpaBHEHUE
HECKOJIbKUX BapMaHTOB pELIEHMs, BBIOOpP HamboJiee MOAXOSAMIEro C Yy4ETOM CaMOCTOSITENBHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBrble ncciienoBarebCKue 1eHCTBHA !

UCIOJIb30BaTh BOIIPOCH! KaK UCCIIEA0BATENbCKUI MHCTPYMEHT MO3HAHUS;

MPOBOJIUTH 1O CAMOCTOSITEIBHO COCTABICEHHOMY IUIAHY OIBIT, HECIOKHBIA (PU3NUECKUi
HKCTIIEPUMEHT, HEOOJIbIIIOE UCCIIe0BaHNE (PU3MUECKOTO SBICHUS;



OIICHMBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OPMAINIO, MOJYYEHHYIO B XOJI€
HCCIIEIOBAHMUS WIN SKCIIEPUMEHTA;

CaMOCTOATENBHO (popMyaHpoBaTh 000OIICHUST M BHIBOJIBI IO PE3yNbTaTaM MPOBEAEHHOTO
HaOJIOIEHUS, OTIBITA, NCCIICAOBAHMS,

MPOTHO3UPOBATh BO3MOKHOE JajbHEWIIEe Pa3BUTHE (PH3MUECKUX IPOIECCOB, a TaKKe
BBIJIBUTATh MIPEIIOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHSIX M KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHATh PA3JIUYHbIE METOJAbl, MHCTPYMEHThl U 3alpochl IpU IOHUCKE U OTOOpE
nHGOPMAIINY WK TAaHHBIX C YIETOM MPEUIOKEHHON yaeOHOM (PU3nUYecKol 3a1auu;

aHAJM3UPOBaTh, CHCTEMATH3MPOBATh M WHTEPHPETHPOBATH HHPOPMALUIO PaA3THIHBIX
BUJIOB M (POPM IpEACTaBICHUS;

OIICHMBATh HAJE&KHOCTh MH(OPMALUU IO KPUTEPHSM, NPEUIOKEHHBIM YYUTENIEM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITENBHO;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMalbHYIO (opMy TmpeacTaBieHuss HHGOpMaLUU U
WJUTIOCTPUPOBATH PELIaeMble 33J]auld HECIO0KHBIMU CXEMaMH, AUarpaMMaMiy, UHOU rpadukoi u
X KOMOWHAITUSAMH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

B X0 00CYXJIeHHsI yueOHOTO MaTepuaia, pe3yabTaTOB JaOOPaTOPHBIX pabOT U ITPOEKTOB
3aJlaBaTh BOIIPOCHI MO CYHIECTBY OOCYXJaeMON TeMbl M BBICKA3bIBATh WJIEH, HAlleJICHHbIE Ha
pelIeHre 3ajaui U NoJiiepKaHue 01arokenaTeIbHOCTH OOLICHMS;

COMOCTABJATh CBOM CYKIEHUS C CYXKICHHSMH JpYyrUX Yy4YacTHMKOB JHaJiora,
0oOHapyXHBaTh pa3Iu4Ke U CXOACTBO MO3UIIHIA;

BBIPa)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTaBIATh  PE3yJAbTaThl  BBIIOJHEHHOTO  (PU3MUYECKOrO  OIbITa
(’KCTIepuMeHTa, UCCIICIOBAHMS, TIPOEKTA);

MMOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl IpU
pElIeHUH KOHKPETHON (hr3nuecKoil mpoOiaembl;

MPUHUMATh IIeJId COBMECTHOM JESTeNIbHOCTH, OPraHu30BbIBaTh JAEWUCTBUSA 1O €€
JOCTHKEHHIO: PACIpPENeNATh PO, OOCYX AAaTh MPOLECChl U Pe3yIbTaThl COBMECTHOM paloThl,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJEH;

BBITIOJIHATh CBOIO YacTh pPaOOTHI, JOCTUras KayeCTBEHHOIO pe3yjbTaTa IO CBOEMY
HaIMpPAaBJICHUIO U KOOPJIUHUPYS CBOU JACUCTBUS C JPYTUMU WICHAMU KOMAaH/IbI,

OIICHUBATh KA4€CTBO CBOErO BKJIaJia B OOIIMI MPOAYKT MO KPUTEPUAM, CAMOCTOSATEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

BBISIBIISITH MPOOJIEMBI B JKM3HEHHBIX U YUEOHBIX CHUTYAIMSIX, TPEOYIOIIMUX IS pelleHus
(buznuecKuX 3HAHMUI;

OpUEHTHPOBAThCSA B PA3IMUHBIX MOJAXOJaX MPHUHATHS pelIeHU (MHIUBUAYAIbHOE,
MIPUHSATHE PEIICHUs B TPYIIe, TPUHITHE PEIICHUI TPYIIOii);

CaMOCTOSITENIBHO COCTABJISITH AITOPUTM pelieHus (QU3WYecKod 3afJauyd  WIH IUIaH
UCCIIEIOBAHUS C Y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTUPOBATh MpeAjiaracMble BApHAHThI PEILICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHHUE.



CaMOKOHTPOJIb, SMOUMOHAIbHbI HHTEJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CHUTYallMH U MpeyIaraTh IIaH e€ n3MEHEHHS,

OOBSICHATH MPUYHHBI JTOCTHKEHUS (HEIOCTH)KEHHSI) Pe3ylbTaTOB JEATEILHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBINIOJHEHUS (DPU3NIECKOTO
WCCIICIOBAaHUSl WJIM TPOEKTA) Ha OCHOBE HOBBIX OOCTOSATENHCTB, W3MEHHUBIIUXCS CHUTYAIH,
YCTAHOBJIEHHBIX OIIHNOOK, BOSHUKIIUX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJbTATa SN M YCIOBHSIM.

CTaBUTH ce0s Ha MECTO APYroro 4ejoBeKa B XOJE€ CIOpa WIM AUCKYCCHH HAa HAyYHYIO
TeMy, IOHUMaTh MOTUBBI, HAMEPEHHS U JIOTUKY JPYTOTO.

MpHU3HABaTh CBOE TPaBO Ha OMMOKY MpH pEHIeHHH (U3WYECKHX 3agad WiIH B

YTBCPKACHHUAX Ha HAYUYHBIC TCMbI U TaAKOC K€ IIPpaBO APYyroro.

NPEAMETHBIE PE3YJIBTATBI

K xonIty oOyuenus ¢ 7 knacce npeIMeTHBIE PE3yabTaThl Ha MPEANPOOUIEHOM YPOBHE JIOJDKHBI
oTpaxatb c(hOPMHPOBAHHOCTH Y OOYUAIONTUXCS YMEHHI:

WCIOJIb30BAaTh  TOHSATHSA: (HU3WMYecCKHe W XUMHUYECKHE SBJICHUS, HaOJIOACHHE,
IKCIIEPUMEHT, MOJICITh, THITOTE3a, SAMHHIIBI (PU3HUSCKUX BEJIMYUH, aTOM, MOJICKYJIa, arperaTHbIC
COCTOSIHMSI ~ BemiecTBa (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIDKCHHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSAMOJUHEHHOE), TPACKTOPHS, PAaBHOJCHCTBYIOMIAS CHII,
nedopmarus (ynpyras, IIacTHIECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

YBEpPEHHO pa3nu4varh sBleHus (auddysusi, TEmIoBOe MBMKCHHE YAaCTHI[ BEIIECTBA,
paBHOMEpHOE JBIDKEHHE, HEpaBHOMEPHOE JBI)KEHHWE, WHEpLUs, B3aUMOJEHCTBHE Ted,
paBHOBecHE TBEPABIX TEJ C 3aKPEIJIEHHOW OChIO BpallleHus, Iepefaya AaBleHUs TBEPABIMU
TeJlaMH, >KMJIKOCTSMU W Tra3aMu, aTtMoc(epHOe [JaBlieHHE; IJIaBaHUE Tel, MpeBpalleHus
MEXaHUYECKON HHEpPruM) IO ONHCAHHUI0O MX XapaKTEepPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh HPOSIBICHHE H3YyYEHHBIX (DU3MUECKUX SIBJICHUI B OKpYXaroliem Mupe (B
TOM yHclie pU3nYEcKHe SBJICHUS B IPUPOIE: IPUMEPHI IBIKEHUS C PA3IMYHBIMU CKOPOCTSIMU B
KUBOI M HEKHUBOW MPUPOJE, AEHCTBUE CUIT TSHKECTH, TPEHUS, YIIPYIrOCTU B MIPUPOJIE U TEXHUKE,
BIIUSIHUE aTMOC(EpHOro MJaBJICHUSI HA >KMBOM OpraHusM, IUIaBaHWE pBIO, pblYaru B Tele
YeNoBeKa), MPU ITOM MEPEBOJUTh MPAKTHUECKYIO 33/1a4y B YU€OHYIO, BBIACISAThH CYIIECTBEHHBIC
CBOMCTBA (TPU3HAKHN) (PU3UUECKHUX SBIICHHH;

OTHCHIBATh M3YYECHHBIC CBOMCTBA Tel M (DU3MUECKUE SIBICHUS, MCIIONB3YS (PU3NYECKHE
BETUYMHBI (Macca, 00BEM, IUIOTHOCTh BEIECTBA, BpPEMsA, IyTh, CPEAHSSI CKOpPOCTb, CHIIA
YIIPYrOCTH, CUJIa TSHKECTH, BEC Tela, CUila TPeHHs, JaBJeHHE TBEPAOTO Tela, JAaBlieHue cTosba
KUJKOCTH, BBITAJIKUBAIOIIAS CHUJIa, MEXaHWYecKas paboTa, MOIIHOCTh, IMJIEYO CHUIbI, MOMEHT
CWIBbI, KOX(G(UIMEHT TMOJIE3HOTO JEHCTBUS MEXaHM3MOB, KHHETWYEeCKass M TOTEHLHUAIbHAS
SHEprus), MPU OMUCAHUH MPABUIBHO TPAKTOBATh (PUIUYECKUI CMBICIT HUCIIOJIB3YEMBIX BEIHYUH,
UX O00O03HAYeHUS M EOUHHIBI (U3NYECKUX BEIMYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIUYUHY C JPYTUMH BEIUYHUHAMH, CTPOUTH TpaPUKU HIyIECHHBIX
3aBUCHUMOCTEN (PU3NYECKIX BEIUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHHS W MPOLIECCHI, UCIOIb3Yys MpaBUia
CIIOXEHHsI CHII (BJIOJIb OJJHOM MpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH ApxuMmesa, IPaBHIIO
paBHOBecHS pblyara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHMYeCKON



SHEPTUH, TMPH 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3allUCBIBaTh €ro
MaTeMaTHU4ECKOE BbIPAKEHUE;

CTPOHTH TMPOCThIE (PU3MUECKUE MOJENIU PEATbHBIX OOBEKTOB, INMPOLIECCOB M SBJICHUH,
BBIJCIATh INPU 3TOM CYHUIECTBEHHBIE M BTOPOCTEIIEHHBIE CBONCTBA OOBEKTOB, IPOLIECCOB,
SIBIICHHUH, TPUMEHATH (PU3NIECKHE MOJICNHN I OOBSICHEHUS (PU3MUYECKUX MPOIIECCOB U PELICHUS
y4eOHBIX 3a/1a4;

OOBSICHATH (PU3UYECKUE SBIICHHUS, MPOIECCHl U CBOWMCTBA TEJ, B TOM YHUCIE B KOHTEKCTE
CUTyallUi TMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa, W peliaTb KauyeCTBEHHBIC 33/1a4d, B TOM
qrcie TpeOyolie YUCICHHOTO OIEHUBAHUS XapaKTEPHbBIX 3HAYCHUH (PU3UUECKUX BEIUYHH, IPU
3TOM BBIOMPATH AJICKBATHYIO (DU3MYECKYIO MOJICIb, BBISBIISATH IPHYNHHO-CIICICTBCHHBIC CBSI3H H
BBICTPAaWBaTh JIOTUYECKYIO IIEMOYKY PACCY)KJIEHUH C ONOpOHM Ha W3Y4YEeHHbIE CBOMCTBA
(bu3HYecKuX sIBICHUH, (PU3HUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MOJICIIH;

pemath pacu€rHble 3afgaud (B 2—3 JEHCTBUS) IO HM3ydaeMbIM TemaM Kypca (U3HKH,
BbIOMpas aJEeKBaTHYIO (PU3UYECKYI0O MOJENb, C HCIOJb30BAaHUEM 3aKOHOB U  (opMmyd,
CBSI3BIBAIOIIMX (PU3UYECKHE BEJIIMYMHBI, 3aIIMCHIBATH KPATKOE YCIOBUE U PA3BEPHYTOE PELIEHUE
3a/lauM, BBISBIATH HEJIOCTAIOLIME WM H30BITOUHBIE JIaHHBIE, 0OOCHOBBIBATH BBHIOOpP MeETOJA
pelieHust 3aJauyd, MCMHOJb30BaTh CIPABOYHBIE JAaHHbBIE, IPOBOJAUTH MaTeMaTHYECKHE
npeoOpa3oBaHus U pacdy€Thbl, OLIEHUBATh PEATTUCTUYHOCTD MOJIYYEHHOIO 3HaueHusl (Qu3nueckoi
BEJIUYMHBI M OIPEACIATh Pa3MEPHOCTh (PH3UYECKON BEIMYWHBI, IMOJYUCHHOW TPH PEIICHUN
3a/1auu;

pacro3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PEIIUTh IPY OMOIH (PU3UIECKUX METOJIOB, U
npeaiaraT OpPUEHTUPOBOYHBIN CcHoco0 pelleHus, B ONMHMCAHUU HCCIIEOBaHUS PACIO3HABATh
MIPOBEpsiEMOE MPEATNONI0KEHHE (TUIIOTE3Y), HHTEPIPETUPOBATH MOJIYyYEHHBIH PE3ybTaT;

MIPOBOJUTH OTBITHI MO HAOIOEHUIO (PU3NYECKUX SIBICHUN W (U3NYECKUX CBOICTB Tel
(muddy3us, TemaoBOe pacHIMpPeHHE Ta30B, SIBJICHHE HWHEPIHMHA, W3MEHEHHE CKOPOCTH IIPH
B3aUMMOJICHICTBUM TeJ, IepeAaya MaBiCHUS >KUIKOCTHIO M Ta30M, IMPOSIBICHUE JEHCTBUS
aTMOC(EepHOro JaBJICHUS, ACUCTBUE MPOCTHIX MEXaHU3MOB): (OPMYIHPOBATH IPEAINOJIOKEHUE
(rumoTe3y) 0 BO3MOXKHBIX pe3ylibTaTaX HaOJIOJIEHUN, CAMOCTOSITENIbHO COOMpPATh YCTAHOBKY U3
M30BITOYHOTO HabOpa 000pyI0BaHMS M OPMYIUPOBATH BHIBO/IBI;

MIPOBOJUTH IMpsIMblE M KOCBEHHBIE H3MEpeHHs (U3MUECKUX BeIWYMH (paccTosHUE,
MIPOMEXYTOK BPEMEHHU, Macca Tesa, 00bEM Telna, cuja, TeMrepaTypa, MIOTHOCTh >KMIKOCTH U
TBEPAOrO Tena, cuUjla TPEHUs CKOJbXKEHHUS, MJaBlIEHWE BO3/yXa, BBITAJIKUBAIOIIAA CHUJIA,
JeMCTBYyIONIas HA MOTPYKEHHOE B )KUIKOCTh TENO, KO3()(PUIIMEHT MOJIe3HOr0 AEHCTBUS MPOCTHIX
MEXaHHU3MOB) C UCHOJH30BAHUEM AHAJOTOBBIX U LU(POBBIX MPUOOPOB, 0OOCHOBHIBATH BHIOOP
MEeTO/la W3MepeHHs, (UKCUPOBATh MOKa3aHUsA MPUOOPOB, HAXOAUTh 3HAUCHUE H3IMEPsIeMOM
BEJTMYMHBI C TIOMOIIBIO YCPEIHEHUSI Pe3yIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATH MOTPEIIHOCTh
HU3MEPEHUI;

MIPOBOJUTH HECJIOXHBIE HKCIEPUMEHTAIbHbIE UCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEITMYMH (3aBUCUMOCTU MYTH PaBHOMEPHO MABIDKYIIErocs Tella OT BPEMEHH IBHKCHHS Tela,
CHWJIBI TpPEHUS CKOJBXKEHHs OT CHJIbl HOPMAalbHOTO JIaBIEHHUsS, KadecTBa OOpabOTKU
MOBEPXHOCTEN TeT W HEe3aBHUCHUMOCTHU CHJIBI TPEHHS OT TUIOMIAN COTMPUKOCHOBEHUS Tell, CHIIBI
YIPYrOCTH OT YAJIMHEHHs MPYXUHBI, BHITAIKUBAIONIEH CHIBI OT 00bEMa MOTPY:KEHHOUN YacTH
Tela W OT TUIOTHOCTH >KUIKOCTH, €€ HE3aBHCUMOCTH OT TIUIOTHOCTH Tela, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TeJO, YCIOBHM TUIaBaHMs TEN, YCIOBUI paBHOBECHs pblyara M OJOKOB):
COBMECTHO C yuuTeneM (hOpMyIHpoOBaTh 3a/Jady U TUIOTE3y HCCIEIOBAHUS, CAMOCTOSTEIHHO
TUTAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSTEIHHO COOMpPATh AIKCHEPUMEHTATBHYIO YCTAaHOBKY C



MCTIOJIb30BAHUEM MHCTPYKIUH, MPEACTABIATH MOJTyUYECHHBIE 3aBUCUMOCTH (DPU3NYECKUX BEITHMUUH
B BuJe TabmuI[ U TpaduKOB, OICHWBATH IOTPEIIHOCTH, JENaTh BBIBOJABI IO pe3yjibTaTamM
UCCIICI0BaHUS;

coOmoaTh MpaBWia TEXHUKH O€30MacHOro Tpyaa mnpu pabore ¢ 1abOpaTOPHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPUHIHUIIBI ICHCTBUS MPUOOPOB M TEXHHUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOMINECs] COCY/Ibl, OapOMETp, phIYar, IMOJABIKHBIA M HETOJABWKHBIN OJIOK,
HAKJIOHHAS MJIOCKOCTB;

XapaKTepU30BaTh NPUHIIHIIEI JCHCTBUS N3YUYEHHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB U
TEXHOJIOTUYECKUX IPOIECCOB C OMOPOH Ha HMX ONHCAHUS (B TOM YHCIE: TOIMIUIHHUKH,
YCTPOKCTBO BOJOIIPOBO/IA, THIPABIMYECKUI MTpecc, CUPOH, MAaHOMETP, BEICOTOMED, MOPIITHEBOM
HAcOC, apeoMeTp), HCIOJB3Yysl 3HAHUS O CBOMCTBAX (M3MYECKUX SIBICHUH M HEOOXOIMMBIE
¢bu3nveckre 3aKOHBI M 3aKOHOMEPHOCTH;

WCTIONH30BAaTh CXEMbl M CXEMATUYHBIE PUCYHKH HM3YYEHHBIX TEXHHYECKHX YCTPOWCTB,
W3MEPHUTENBHBIX TPUOOPOB M TEXHOJOTHMYECKHX TIPOIECCOB TMPH pPEmIeHHH y4eOHO-
MPAaKTUYECKUX 32124,

MPUBOJUTh MpUMEpPbl (HaxoAuWTh HHOpPMAIMIO O TMpUMepax) MPaKTHUYECKOrO
WCTIOJb30BaHUsl (PM3NYECKUX 3HAHWI B TIOBCEJHEBHOW KU3HU ISl oOecTiedeHns 0€30TacHOCTH
npu oOpameHnd ¢ MPUOOpaMU M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/J0POBBS H
coOI0ICHNS HOPM 9KOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKalollel cpese;

OCYILIECTBIISITH OTOOP MCTOYHUKOB HH(popMauu Gpundeckoro cojepxxkanus B HTepHere,
CaMOCTOSATENIBHO (OPMYIUPYs] OUCKOBBIN 3allpoC, HAa OCHOBE MUMEIOIIMXCSI 3HAHUH M MyTEM
CpPaBHEHMs  pa3IM4YHBIX HMCTOYHUKOB  BBIAEIATh  HMH(OpManuio, KoTopas  SBISETCS
MPOTHBOPEUYNBOM WJIM MOXKET OBITh HEJIOCTOBEPHOM;

UCIOJb30BaTh IPHU BBIIOJHEHUH YUYEOHBIX 3aJaHUM HAaydyHO-TIOMYJIAPHYIO JIUTEPaATypy
(GU3M4eCcKoro conepKaHus, CIpPaBOYHbIE MaTepHualbl, pecypcbl cetH HTepHer, BiaaeTh
npuéMaMi KOHCIEKTMPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHbIC KPAaTKUE MHCBMEHHBIE M YCTHbIE COOOILEHUS Ha OCHOBE 2—3
HCTOYHUKOB MHGpOpMaLuu GU3NYECKOTO COAEPKaHMsI, B TOM YHCJe MYOJUYHO JIeNaTh KpaTKue
COOOLIEHUA O pe3ysibTaTax I[POEKTOB WM Y4EOHBIX HCCIEAOBaHUM, MPU 3TOM TI'PaMOTHO
UCIOJb30BaTh U3YYEHHBIN MOHATUHHBIN anmapaTr Kypca (U3UKH, CONPOBOXIATh BBICTYIUIEHUE
MpE3CHTALNEN;

IIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB U MCCIEJOBAHUI pacrnpeneisTh 00s3aHHOCTU B
Ipylne B COOTBETCTBUM C IIOCTaBJICHHBIMHU 3aJayaMM, CIIEAUTh 3a BBIINOJHEHUEM IUIaHA
NeUCTBUH, aJJleKBaTHO OLICHMBATh COOCTBEHHBIN BKIJIAJ B JEATEIBHOCTb I'PYIIIBI, BBICTPAUBATH
KOMMYHHUKaTHUBHOE B3aUMOJCHCTBUE, YIUTHIBAsi MHEHUE OKPY/KAIOIIHX.

K koHiy oOyueHus 6 8 knacce mpeaMeTHbIE pe3ylbTaThl Ha MPeaAnpo(UIbHOM YpPOBHE
JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y 00YUAIOIIMXCSI YMEHUI:

UCIOJb30BaTh MOHATUSA (Macca M pa3Mepbl MOJEKYN, TEIUIOBOE JBHKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HbIE Tella, HACHIICHHBIH
U HEHACBINEHHBIH TMap, CHocoObl M3MEHEHHMsS BHYTPEHHEH SHEpruu, 3JIeMeHTapHbIN
UIEKTPUUECKUN 3aps]], TPOBOJHUKH, MOJIYIPOBOJAHUKH, AUIIEKTPUKH, UICTOYHUKHU TTOCTOSHHOTO
TOKa, IEKTPUUYECKOE U MAarHUTHOE TOJIsl, ONITUYECKask CUCTEMa) M CUMBOJIMYECKUHN S3bIK (PU3UKU
IIPU PELICHUH YYeOHBIX U MIPAKTUYECKUX 3a]a4;



YBEPEHHO pa3inyaTh SBJICHUS (TEMJIOBOE paclIMpeHHUe (CKATHE), TEIJIOBOE PaBHOBECHE,
IIOBEPXHOCTHOE HATSKEHHE, CMAuMBaHUE, KAIWUISPHBIE SIBJICHUS, MCIIAapEHHE, KOHAEHCALu,
IUTaBJICHWE, KPUCTAJUIM3ALlMs, KHIIEHHE, CIOCOObI Teruonepenadyn  (TErIoNnpoBOIHOCTD,
KOHBEKIIUS, W3JIyd€HUE), TEIUIOBbIE IOTEPHU, DJIEKTPU3ALUs Tel, B3aUMOJCIHCTBUE 3apsjioB,
JNEUCTBUS IJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHICTBUE MarHUTOB, JEUCTBUE
MarHUTHOTO I10JI Ha IPOBOJHUK C TOKOM) 110 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHHE HM3YYECHHBIX (U3UYECKUX SBICHUI B OKpYXaromem Mupe (B
TOM 4HCiIe (U3MYECKHE SIBICHHS B IPUPOJE: MOBEPXHOCTHBIC M KANHWJUIAPHBIC SIBJICHUS B
IIPUPOJIE, KPUCTAILIBI B MpUpoe, u3nydenue CoiHIa, 3amep3aHue BOJOEMOB, MOPCKUE OpuU3bl,
o0Opa3oBaHHE pOCHI, TyMaHa, MHEsl, CHETa, SJIEKTPUUYECKUE SIBJICHUS B aTMOc(hepe, 3JEeKTPUUECTBO
KUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMJId, Jpel( MOII0COB, POJIb MATHUTHOIO MOJS AJIs
KU3HU Ha 3eMJie, MOJISIPHOE CUSTHUE), TIPH STOM MEPEBOIUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3NUECKUX SIBJICHMI;

OTMCHIBATh M3YYECHHBIE CBOMCTBA Tel U (PU3MUECKUE SIBICHMS, UCHOJB3Ys (U3HUECKUe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPIUsl, KOJUYECTBO TEIUIOTHI, paboTa rasa, yaenbHas
TEII0EMKOCTh BEUIECTBA, y/AeIbHAas TEIUIOTa IJIABJICHMs, yAelIbHas TeIioTa MapooOpa3oBaHus,
yenIbHas TEeIJIoTa CropaHus TOIUIMBA, KOA(PUIIMEHT MOJIE3HOTO ACUCTBUS TEIJIOBOW MAaIllHUHBI,
OTHOCHUTENIbHAsl BJIAXHOCTh BO31yXa, OJJIEKTPUUYECKUN 3apsl], CHJIa TOKa, DJIEKTPUYECKOe
HaIlpsDKEHNE, CONPOTHUBIICHHE NMPOoBOAHMKA, D/IC B 1enu MOCTOSTHHOIO TOKA, 3JIEKTPUYECKOE
yAETbHOE CONPOTHBIEHHWE BEIIeCTBa, paboTa M MOIIHOCTh DJEKTPUYECKOT0 TOKa), MpuU
ONMMCAaHUM MPaBWIBHO TPAKTOBaTh (U3UYECKUH CMBICI MCIOJB3YEMbIX BEIMYUH, HX
0003HAueHMsI M €IUHHUIBI (PU3UUECKUX BEJINYMH, HaXOAUTh (OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(GU3MYECKyI0 BEIUYMHY C IPYTMMHU BEIMYMHAMM, CTPOUTH I'paMKU M3yYEHHBIX 3aBHCUMOCTEH
(bMBUYECKUX BEIMYNH,

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NUYECKUE SIBIECHUS U MPOLECCHI, UCIIOJIb3Ys OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONH TEOPUM CTPOEHMs BEILECTBA, YPaBHEHUE TEIIOBOIO
OanaHca, 3aKOH COXpaHEHUs 3JIEKTPUYECKOTO 3apsja, 3akoH KyinoHa, IpUHIMII CyNeprno3uLuu
JIEKTpUYECKUX Mosed, 3akoH Oma ais ydactka nenu, npasuina Kupxroda, 3akon Oma s
NOJIHOM 1enu, 3akoH Jxoynsa-JIeHma, 3akoH cOXpaHEHHMs SHEpPruM, IpU 3TOM pa3iuyarhb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €r0 MAaTEMaTHUECKOE BhIPAXKEHUE;

CTPOMUTH MPOCTbIE (PU3MUECKUE MOJENU PEAIbHBIX OOBEKTOB, IPOLECCOB U SIBICHUH,
BBIICIATh TPU 3TOM CYLIECTBEHHbIE M BTOPOCTENEHHBbIE CBOICTBa OOBEKTOB, MPOLIECCOB,
SIBJICHUH, IPUMEHATh GU3NYECKUE MOJIENHU Ul OOBSICHEHUS (PU3MUYECKUX MPOLIECCOB U PEIICHUs
y4eOHBIX 33/1a4;

OOBSICHATh (PU3UYECKUE SBJICHMSI, MPOLIECCHl U CBOWCTBA TEJN, B TOM YMCJE U B KOHTEKCTE
CUTyallUi NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, M pellaTb KaueCTBEHHbIE 3a/aud, B TOM
qucie TpeOyrole YUCICHHOTO OLCHUBAHUS XapAKTEPHbIX 3HAUEHUN (PU3NUECKUX BEIUYHH, IPU
3TOM BbIOMPATh a1I€KBATHYIO (PU3UUECKYIO MO/JIEIb, BBISBISATH MPUUMHHO-CIIE/ICTBEHHBIE CBA3H U
BBICTPAaWBATh JIOTUYECKYIO IIETMIOYKY PACCYKIEHHH C ONOpPOM Ha W3Y4YEHHBIE CBOMCTBA
¢bu3nUecKux ABICHUH, (PU3NUECKUe 3aKOHbI, 3AKOHOMEPHOCTH U MOJETIH;

YBEPEHHO pellaTh pacu€THbIE 3a7a4M (C Onopoi Ha 2—3 ypaBHEHHs) [0 U3y4aeMbIM TeMaM
Kypca (U3UKH, BbIOMpas aJeKBaTHYIO (DU3UYECKYIO MOJIENb, C HCIOJIb30BAaHUEM 3aKOHOB U
(bopmyI, cBA3BIBAIOMIMX (PU3NUECKUE BEIWYHHBI, 3aMIUCHIBATH KPATKOE YCIOBUE M pa3BEPHYTOE
peleHre 3a/1a4M, BBISBIATH HEAOCTAIOUINE WM H30BITOUYHbIE JaHHBIE, 0OOCHOBBIBATH BBHIOOD
METO/Ia PELIEHUsS 33Jauyy, HUCIOJIb30BATh CIIPABOUYHBIE JaHHbBIE, NPUMEHATh METOJbl aHAIN3a



pa3MepHOCTEH, HCIONb30BaTh rpaduueckue METOJAbl  pElIeHUs  3aj]ad, POBOAHTH
MaTeMaTH4eCKHe NpeoOpa3oBaHuss M PAcU€Thl, OIEHUBATH PEATUCTUYHOCTH IMOITYYCHHOTO
3HaueHUs (PU3UYECKOH BEIWYMHBI W ONPENENATh Pa3MEPHOCTh (PU3UYSCKON BEITUYHHBI,
MOJIyYCHHOU TP PEIICHUH 33/1a9H;

pacrno3HaBaTh IPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTH MIPH MOMOIIN (PU3UUECKUX METOJIOB, H
mpeiaraTh OPUEHTUPOBOYHBIN CIOCOO pEIIeHUs, B ONHMCAHWU HCCIICIOBAHUS PACIIO3HABATH
MIPOBEPSIEMOE MPEATOIOKEHHE (THITOTE3Y), HHTEPIPETUPOBATH MOJTYICHHBIN Pe3yIIbTaT;

IIPOBOJIUTH OTIBITHI TIO0 HAOIFOJICHUIO (PU3UUYCSCKUX SBIICHUN HIIU (PU3NICCKHX CBOWMCTB TEI
(KanmwUIsIpHBIC SIBJIICHUS, 3aBUCUMOCTBH JIaBIICHUS BO3JyXa OT €ro o0bhéMa W TeMIIepaTyphl,
CKOPOCTH TIpoIlecca OCThIBAaHUS (HArpeBaHus) TNPU H3JIYYCHUH OT I[BETAa HW3IyJarolIei
(TorJonIaromei) MOBEPXHOCTH, CKOPOCTh HWCHAPEHHUs BOJIBI OT TEMIIEPATYPhI >KHJIKOCTH H
wiomaan ¢ MOBEPXHOCTH, SJICKTPHU3AIMs TeJI W B3aUMOJCHUCTBUE IJICKTPUUICCKUX 3apsJOB,
B3aMMO/JICHCTBUE TOCTOSIHHBIX MAarHUTOB, BU3YQJIM3AlMsl MAarHUTHBIX TIIOJICH IMOCTOSIHHBIX
MarHuToB, JIGUCTBUS MAarHUTHOTO IOJII Ha MPOBOJHHK C TOKOM, CBOWCTBA JJICKTPOMATHHTA,
CBOMCTBA  DIIEKTPOJABHTATENS  TOCTOSHHOTO  TOKa):  (OPMyIHpOBaTh  IPOBEPSIEMOE
MpEeANoJioKeHNe (TUMOTE3y) O BO3MOXKHBIX pe3yibTaTaX HaONMIOJEHUN, CaMOCTOSITEIBHO
coOuparh yCTaHOBKY M3 H30BITOYHOrO Habopa O0OOpPYHIOBaHWS, ONHCHIBATH XOJ OIBITA W
(hopmMyTUpOBAThH BBIBOJIBI;

MPOBOJUTH MpPSIMbIE W KOCBEHHBIC H3MEpPEHHUs (PU3NYSCKUX BEIUYMH (TeMIieparypa,
OTHOCHUTENIbHAS BIAXHOCTh BO3AyXa, CHJIa TOKa, HANpsHKEHUE, YAeldbHAas TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBIICHWE IPOBOJHUKA, paboTa M MONIHOCTh JJIEKTPUYECKOTO TOKA) C
WCIIOJIb30BAHUEM AaHAJIOTOBBIX M MHUGPOBBIX TPHOOPOB, OOOCHOBBIBATH BBIOOP METOJA
u3MepeHus, PUKCUPOBATh MOKa3aHUS MPUOOPOB, HAXOAUTh 3HAYECHUE U3MEPSAEMOI BEIMYUHBI C
MTOMOIIBIO YCPETHEHUS PE3yIbTATOB CEPUU U3MEPEHUIN U OLIEHUBAThH MOTPELUTHOCTh U3MEPEHHUIA;

MIPOBOJUTH SKCIEPUMEHTAJIbHbIE HCCIEAOBAHUSA 3aBUCUMOCTEH (M3MYECKUX BEIMYMH
(3aBUCHMOCTD JIaBJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs WIHM OXJIAXKIEHUS, UCCIEJOBaHHE
SBJIICHUSA TeIIooOMeHa TMpH CMEIIMBAHUM XOJIOAHOM M TOpsiueil BOJBI, 3aBUCUMOCTD
COMPOTHUBIIEHUSI MPOBOJHMUKA OT €ro JUIMHBI, IJIOLW[AJAU IMONEPEYHOrOo CEYEHHUS U YAEIHHOTO
COMPOTHUBIICHUSI BEIIECTBA IPOBOJAHMKA, CHJIBI TOKA, MPOTEKAIOLIEro 4Yepe3 MPOBOJHUK, OT
HaMpsDKEHUS Ha MTPOBOJAHUKE, UCCIeI0BaHUE TIOCTIEeI0BATEIBHOTO U apalieIbHOrO COSAMHEHUN
MIPOBOJIHUKOB): COBMECTHO C y4HTeNleM (OpMYyIHpOBaTh 3ajadyy U TUIOTE3Y HCCIEAOBAHMUS,
CaMOCTOSITENIBHO IJIAHUPOBATH MCCIIEOBAHNUE, CAMOCTOSITENIbHO COOUPaTh 3KCIIEPUMEHTAIBHYIO
YCTaHOBKY C HCIOJb30BAaHHUEM MHCTPYKLHUHU, TPEACTABIATh MOJyYCHHBbIE 3aBUCHUMOCTH
(bu3nyecKUX BEJIMYUH B BUJE TaOIHIl U IPaUKOB, OI[CHUBATH MOTPELUIHOCTH, JeNaTh BBIBOIBI 110
pe3ynbTaTaM HcCleOBaHMUS;

coOiroaatTh mpaBuia 0€30MacHOTo Tpy/ia Ipu padoTe ¢ 1a00paTOPHBIM 000PYAOBAHHUEM;

XapaKTepU30BaTh MPUHIIUIBI ISHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOLIECCOB C OMOPOil Ha MX omHcaHWs (B TOM 4YHCIE: CHCTEMa OTOIJICHHS
JIOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIEpMETp, BOJBTMETP, CUYETYUK DIIEKTPHUUECKON
SHEPrUH, DJIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelbHBIE AIEKTPONPUOOPHI (MIPUMEPHI),
MIPEeIOXPAaHUTENU M UX NMPUMEHEHHE B OBITY M TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, AJIEKTPOABHUraTENb IMOCTOSHHOTO TOKAa), MCIHONB3Ys 3HaHUS O CBOMCTBAX
(buznuecKux ABICHUN, HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUUECKUE YCTPONUCTBA U U3MEPUTEIbHBIE IPHOOPHI MO0 CXeMaM
U CXEMaTUYHBIM PHUCYHKaM (KUAKOCTHBI TEPMOMETp, TEPMOC, ICHUXPOMETP, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CTOPaHMs, dJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AIIEKTPUYECKUX



Lenei ¢ Mnociaef0BaTelbHbIM U NapajuIeIbHbIM COCIUHEHUEM JIEMEHTOB, pa3ivyas YCIOBHBIE
0003HaUEHHSI 3JIEMEHTOB JEKTPUUECKUX LIETeH, UCIOIB30BaTh CXEMbl M CXeMAaTUYHbIE PUCYHKH
M3YYEHHBIX TEXHHYECKHX YCTPOMCTB, HW3MEPUTENIBHBIX NPUOOPOB U  TEXHOJOTMUYECKHX
IIPOLIECCOB MPU PELICHUH YUeOHO-TIPAaKTUUECKUX 3a/1a4;

NPUBOAWTH TpPUMEPHl  (HAXOAWTh WHPOPMALMIO O TpUMEpax) MPAKTUIECKOTO
WCTIOJb30BaHUs (PU3MYECKUX 3HAHHWI B TIOBCEAHEBHOW JKU3HU ISl oOecriedyeHns 0€30TMacHOCTH
npu oOpameHud ¢ npudopaMu M TEXHHYECKMMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0OPOBBSI U
COOITIOJICHHUS HOPM KOJIOTUYECKOTO TIOBEJICHUS B OKPY)KAIOLIEH Ccpee;

OCYIIECTBIISITh TOUCK HMHPOpPManuu  (QHU3MUECKOro coaepkaHuss B MHTepHeTe,
CaMOCTOSTEIEHO (POPMYIHPYSI IIOMCKOBBIH 3apoc, Ha OCHOBE UMEIOIIUXCS 3HAHUH U CPaBHEHUS
JIOTIOJTHUTEIbHBIX MCTOYHUKOB BBLACIATh MHQOpPMAIMIO, KOTOpas SBJSETCS MPOTHUBOPEUMBOMN
WJTU MOKET OBITh HEJIOCTOBEPHOM;

WCII0JIb30BAaTh TMPHU BBINOJHEHUU YYEOHBIX 3a/JlaHUl HAy4YHO-TIOMYJSIPHYIO JIUTEpATypy
(bu3NyYecKoro cojepxaHus, CIpaBOYHbIE MaTepuasbl, pecypcbl cetu HTepHeT, BianeTh
npuéMaMHl KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs HMHPOpPMAMU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3JaBaTb COOCTBEHHbIE IHCbMEHHBIE W KpaTKu€ YCTHbIE cOOOIIeHus, 00001mas
nH(OPMALIUIO U3 HECKOJIBKUX HCTOUYHHUKOB (PU3UYECKOTO COAEpKaHHs, B TOM YHUCIIE MyOIHYHO
MIPEJICTaBIATh PE3YNIbTaThl MPOEKTHOW WM HCCIENOBATENbCKONW AESITETbHOCTH, MHPU ITOM
IrPaMOTHO HCIIOJIb30BAaTh W3YYEHHBIM MOHATHIHBIN anmapaT Kypca (U3HMKH, COMpPOBOXKIAThH
BBICTYIUICHHE NTPE3CHTALNEM;

IPU BBINOJIHEHUH YYEOHBIX IPOEKTOB M MCCIENOBAHUN (U3NUECKUX MPOLECCOB
pacrpenenaTb 005 3aHHOCTH B IPYIIE B COOTBETCTBUM C MOCTABJICHHBIMH 3aJja4yaMHU, CICAUTH 3
BBITMIOJIHEHUEM IUIaHa JEHCTBUHA M KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHUBATb COOCTBEHHBIM
BKJIJl B JIEATEIBHOCTh TPYIIbI, BHICTPAaUBaTh KOMMYHUKAaTMBHOE B3aWMOJIEHCTBHE, HPOSBIIAS
TOTOBHOCTb Pa3periaTh KOHQIUKTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabuble | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} — 2
YISHIA T HayKa © HpHposae https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 0} 4
HBMACCKHE BEMIIHMHbL 3 https://m.edso00.ru/7f416194
. bubmuorexa [IOK
1.3 EcrecTBeHHO-HAayUHBIN METO MIO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 8
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 2 1
TPOCHHE BEECTRa https://m.edsoo.ru/7f416194
99 JIBrykeHre 1 B3aMMOACHCTBUE YaCTHUII 4 5 bu6mmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTtHble COCTOSIHHS BEIIECTBA 1 bubmmorexa [IOK
' P B https://m.edsoo0.ru/7f416194
Utoro no pazneny 7
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 10 2
CHAMHACCROC ABHACHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 9 1 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 1
33 Cuna. Buget i > 3 https://m.edsoo.ru/7f416194
Wroro mo pazueny 34
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya naBineHus: TBEPIAbIMU 5 5 bubnuorexa [JOK
' TeJIaMU, YKUAKOCTIMU U Fa3aMu https://m.edso00.ru/7f416194
bubmmoreka [{OK
4.2
Alapaierue xKiKoCTH 6 https://m.edsoo0.ru/7f416194
bu6moreka [IOK
4. A 1
3 T™MOC(hEPHOE IaBJIEHHUE 5 https://m.edsoo0.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U Ta3a Ha 12 3 bubmuorexa [JOK
' MOTPY>KEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 28
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
5.1 Pa6 6 1
aboTa I MOTHOCTD https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
5.2 I1 8 2
POCTBIE MEXALHIMEL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 M 5 1
CRAHIHBCHAN SHEpt https://m.edsoo0.ru/7f416194
Utoro no pazneny 19
Pasnen 6. IloBTopurtenbHo-00001a01IMiA MOAY/Ib
6.1 [ToBTOpHUTENBEHO-0000IIAOIINI MOTYTH
Hroro no pasaeny
OBUIEE KOJIMYECTBO YACOB I10 102 93

[TPOTPAMME



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

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble sIBJIEHUS
. bubnuoreka [JOK
1.1 C 6
TPOCHHE H CBOHCTRA BELIECTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 33 1 6.5
CIIOBBIC HPOTECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 39
Paznea 2. DiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKECHHbIE TEJla 9 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBUS https://m.edsoo.ru/7f4181ce
2.2 ITocTosTHHBIN SNIEKTPUUYECKUN TOK 31 1 10 bubmorexa IOK
https://m.edsoo.ru/7f4181ce
2.3 MaruuTHbIE SIBICHUS 11 4 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 7 1 1
JICKTPOMATHITHA HHAYKIIA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 58
Pasnen 3. IloBTopurenbHo-0000 120U MOAY/Ib
3.1 [ToBTOpUTENBEHO-00001IAOIINIA MOTYITH 5
Hroro no pazgeny 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5



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

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Ne n/m Tema ypoka Konrtpoabubie | IlpakTnueckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsbl
1 ®u3nka — HayKa o0 Ipupoje. SBienus 1
TIPUPOIBI
2 dusndecKue SIBICHUS 1
dusnvecKue BeTMIHHBL.
3 Pa3mepHocTh. @u3nyeckue npudophl. 1
[TorpemrHocTy pw MPSIMBIX
HU3MEpPEHUsIX
Ypok-uccnenoanue "N3mepenne
4 JIMHEWHBIX pa3MEPOB Te U 1 1
MPOMEKYTKOB BpeMEeHH"
5 JlaGopaTtopHnas pabdota "3mepenue 1 1
00bEMa KUIKOCTH U TBEPAOTO Tema'
5 JlaGopaTtopHnas paborta "OnpeneneHue 1 1
pa3MepoB MaJlbIX Tesi. MeTtoa psiioB"
MeTo/1bI HAyYHOTO TO3HAHMSL. Eu 1OK
. nonMoTeKa
7 Onucanne pU3NIECKHUX SBICHUI C 1
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO0 MOJIENeH
VYpok-uccnenosanue "[Iposepka
3 TUIIOTE3bI: JATIHOCTH MOJIETA IIapUKa, 1 1

MYLEHHOTO TOPU30HTAJIBHO, TEM
Oosblie, yeM 0oJIble BbICOTa Mmycka'”



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OIMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

10

JlaboparopHuas padota "OrneHka
TUaMeTpa aToMa METOJIOM PsJIOB (C
UCTOJb30BaHueM QoTtorpaduii)”

11

VYpoxk-uccnenosanue "Habmronenune
TEIJIOBOTO PACIIMPEHHUS [a30B.
OnpIThI 10 OOHAPYKEHUIO IEHCTBUS
CWJI MOJIEKYJISIDHOTO TIPUTSKEHUS "

12

JIBM>KeHrEe YacTHll BellecTBa.
Hudody3us. BpoyHoBckoe nBUKEHHE

bu6moreka [IOK
https://m.edsoo.ru/ff0a013e

13

VYpoxk-uccnenosanue "Habmronenne u
00BsICHEHNE OPOYHOBCKOTO JIBIIKCHHS

u mupdyzun"

14

BsanMoelicTBre yacTHIl BEIIECTBA:
MPUTSDKEHNUE U OTTAIKUBAHHE

15

ArperaTHble COCTOSIHHSI BEIICCTBA.
OCcoOEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

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

16

Mexannueckoe asuxenue. [1yrs,
TpPaeKTOpHUsi, IEpEMEILICHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0a05c6

17

PaBHOMEpHOE U HEpaBHOMEPHOE
nsuxeHne. CKopocTb

bubmuoreka [JOK
https://m.edsoo.ru/ff0a079c

18

HaxoxnaeHue CKOpPOCTH, ITYTU U
BpPEMCHHU IIPpHU PaBHOMEPHOM
HpSIMOJ'IHHGfIHOM JBHXXCHHNHA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0ae4

19

JlaGopatopHas pabora "Onpeznenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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CKOPOCTH PaBHOMEPHOTO JABMKEHUS"

20

I'paduxy npsSAMOTHMHEHHOTO
PaBHOMEPHOTO JIBM)KECHUS

21

Pemrenue 3agau o teme "Pacuer
cpenHeit ckopoctu”

22

JlabopaTtopHnast pabota "OnpeneneHue
CpeaHEN CKOPOCTH CKOJIBKEHUS
OpycKa WM TIapuKa Mo HAKIIOHHOU
MI0CKOCTH"

23

OTHOCUTETBHOCTD JABUMKCHUA.
Crnoxenue ckopocTen npu
mapajiCJIbHOM JABUXCHUN

24

[Tonyuenue u ananu3 rpadukoB
3aBHCHUMOCTH ITyTH U CKOPOCTH
JBYDKEHUS OT BpEMEHU

25

Pemenne rpadguveckux 3aaad 1mo teme
"Mexanuka. PaBHoMepHOE
NPAMOJIMHEHHOE JBUKEHUE"

26

SIBrieHne nHepUUK. 3aKOH UHEPIUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0c10

27

BS&HMOI[GIZCTBPIC TCJI KaK IIpUIrHa
HU3MCHCHUA CKOPOCTH. Macca Tena Kak
MEpa HHCPTHOCTHU TCJIa IIPU
NOCTYyIIaTCJIbHOM JABUKCHUU

28

Ypok-uccnenosanue "CpaBHeHUe
MAacc o B3aUMOAEUCTBUIO Ten"

29

IInoTHOCTH BemiecTBa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

30

JlaboparopHnas padota "Onpenernenue
IJIOTHOCTU TBEPI0TO Teua"

31

Pemtenue 3amgau no teMme "Macca Tena.
ITimorHOCTHE BermecTBa"

bub6mmorexa [{OK
https://m.edsoo.ru/ff0al23c

32

Cwmecu u cruiabl. [loBepxHOCTHAS 1
JIMHEHHAS IJIOTHOCTh

33

[ToaroroBka K KOHTPOJILHOM paboTe
o Teme "duzuka — Hayka o
npupojie. [leppoHavyanbHbIe CBEIEHUS
00 aTOMHO-MOJIEKYISIPHOM CTPOEHUH
BelecTBa. MexaHuka"

34

KonTponbHas paborta o teme
"®duznka — HayKa O IPUPOJIE.
[TepBoHauanbHBIE CBEACHUS 00
ATOMHO-MOJIEKYJIIPHOM CTPOCHHUH
BemecTBa. MexaHuka"

35

Cuna. SIBnenune tarorenus. Cuia
TSKECTHA

bu6moreka [IOK
https://m.edsoo.ru/ff0al778

36

N3obpaxenue cun. Pemenue 3amxad mo
teme "OnpeaesieHue CUibl TSKECTH"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a1502

37

Cuna ynpyrocru. 3akoH ['yka

38

Bec tena. Usmepenue cui.
JnnamomeTp

bubmuoreka [JOK
https://m.edsoo.ru/ff0al8cc

39

Ypok-uccnenosanue "HabmroneHue
W3MEHEHHUS CKOPOCTH MpHU
B3auMoJercTBuu Ten"

40

Permrenne 3agau mo teme "Cuiia
ynpyroctu. Bec Tena"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778



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

41

JIaboparopuas padoTa "ONBITHI,
JEMOHCTPHUPYIOIIUE 3aBUCUMOCTD

pactshxenus (aedopMariin) IpyKHHBI

OT MPUIIOKEHHOU CHJITBI"

42

Cuna tpenus

bub6mmoreka [{OK
https://m.edsoo.ru/ff0alb9c

43

Crnoxenue cwi. PaBHoelicTByOIAs
cuia

bubmmoreka [{OK
https://m.edsoo.ru/ff0ala70

44

Pemenne 3amau mo teme "Cioxxenue
cui. PaBHogeiicTByromas cuina”

45

Pemrenue 3agad mo reme
"BzaumonaeiictBue tey1. CUIIbI B
MexaHuke"

46

Pemenue 3agaq mo teme "Cria
TpeHus". YpoK-UCCIeI0BaHUE 110
teMme "HccienoBanue 3aBUCUMOCTU
CWJIBI TPEHUS OT IUIOUIaAn
COIIPUKOCHOBEHUA"

47

JlaGopaTtopHnas pabdota "OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCIMOCTh
CHWJIBI TPEHUS CKOJIbXKEHUS OT CHIIbI
JIABJICHUS U XapaKTepa
COIIPUKACAIOIIMNXCs TOBEpXHOCTEH"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alcc8

48

Pemenne 3amau mo treme
"B3zanmopericteue Teil. CHUIBI B
MexaHuke"

bubmuoreka [JOK
https://m.edsoo.ru/ff0alde0

49

KonTtponsHas pabota o teme
"B3zaumMoaencraue Tea"



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

bubmuoreka [JOK

50 flapaierine TBEPABIX Teil https://m.edsoo.ru/ff0a20a6
Ypok-3kcriepumeHT "CriocoOsr
o1 OTIpe/IeNICHUs AaBJICHUS TBEPIOTO
Tena"
52 VYpok-uccnenoranue "3aBUCUMOCTh
JIaBJICHUS ra3za oT TeMneparypsl”
53 JlaBneHue ®KUJIKOCTEH U ra30B. 3aKOH bubnuoreka [JOK
[Tackainsa https://m.edsoo.ru/ff0a2376
o4 [THeBmMaTHyeckne ycTponcTBa
55 3aBUCUMOCTD JJaBJICHUS KHUIKOCTH OT bubmuorexa [JOK
TITyOUHBI https://m.edsoo.ru/ff0a25b0
56 IunpocraTudeckuii mapagaoke
57 Ypoxk-tipoekt "UzyueHune bubnuoreka [IOK
COOOIIAIONTUXCS COCYIOB" https://m.edsoo.ru/ff0a2970
58 Ypoxk-koHbepeHus bubnuoreka [IOK
"I'napaBavueckue MEXaHU3MbI'" https://m.edsoo.ru/ff0a3136
59 Hcnonb3oBaHue BHICOKHUX JAaBIICHUHN B
COBPEMEHHBIX TEXHOJIOTHUSIX
60 Pemenne 3agau o teme "JlaBienue bubnuoreka [JOK
KAIKOCTH" https://m.edsoo.ru/ff0a2718
61 ATMocdepa 3eMITu U IPUYHHBI €€ bubnunoreka [JOK
CYyILLECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
62 VYpoxk-uccnenosanue "[IposiBnenue bubnnoreka [JOK
necTBus atMoc(hepHoro AaBieHus" https://m.edsoo.ru/ff0a2fc4
63 W3mepenune aTMoc(epHOro aBIeHuUS. bubnuoreka [IOK
Omneit Toppuuenn https://m.edsoo.ru/ff0a2b5a
64 3aBHCHMOCTH aTMOC(EPHOTO bubnuorexa [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2b5a

AAaBJICHUA OT BBICOTHI HAJT YPOBHCM
Mopsi. [IpubGops! A u3MepeHust
aTMOC(EepHOTO JTABICHHUS

https://m.edsoo.ru/ff0a2da8

65 Bapomerp-anepouns. ATmochepHoe bubnuorexa [JOK
JTABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
66 Brurrankuparomas cuia. 3aKoH bubmmoreka [IOK
Apxumena https://m.edsoo.ru/ff0a3276
67 Pemenue 3amgau o teme "3akoH
Apxumena"
Ypok-uccienoBanue
68 "DKcrnepuMeHTanbHOe OOHApYKEHHE
JCHCTBHS )KMIKOCTH U Ta3a Ha
MIOTPYKEHHOE B HUX TeNo"
JlaGopaTtopHnas paborta "Onpenenenue
69 BBITAJIKUBAIOIICH CHIIBI, bubmuorexa [JOK
JEUCTBYIONIEN HA TEJO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJIKOCTBE"
bu6mmoreka [JOK
70 Hnasarue Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
71 "UccneqoBanue 3aBUCUMOCTH Beca
TeNa B BOJE OT 00beMa MOTPYKEHHOU
B KAJIKOCTB 4acTy Teia'
bubnuoreka [JOK
72 BosnyxomnnaBanue. [TnaBanue cynoB httos://m.edsoo.ru/ff0a3654
73 Pemenue 3aga4 no reme "3akoH
Apxumena. YciaoBus riaaBaHus ten"
74 Pemenue 3agau no teme "JleiicTBue bubnuoreka [JOK



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

KUJKOCTH U Ta3a Ha TIOTPYKEHHOE B
HUX TEIO"

https://m.edsoo.ru/ff0a3514

Ypok-npoekt "KoHCcTpynpoBanue

75 apeoMeTpa WM JIOJKU U OTIpeIeTICHUE
rpy3onoabéMHoCTH"
[ToaroroBka Kk KOHTPOJILHOM paboTe
76 o reme "JlaBneHue TBepAbIX TEN,
SKUIKOCTEHN U ra3oB"
KonTponsHas paborta o teme
77 "JlaBieHue TBEPABIX TEN, JKUAKOCTEH
1 ra3oB"
78 Mexanuveckast pabora bubmorexa TOK
https://m.edsoo.ru/ff0a3f82
79 MoIHOCTS bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82
80 Pemenue 3a1ay Ha onpeneneHue
paboTHl U MOIITHOCTH
81 PaboTa cuibl TSHKECTH U CHITBI TPEHHS
Pemtenue 3amay o treme "Padora
CWJIBI TSPKECTU U CUJIbI TpEHUs"
82 /Bcepoccuiickas nmpoBepoyHas padora
MIPH MPOBEICHUU C UCTIOIb30BAHHEM
KOMIIbIOTEpa
VYpok-uccnenoanue "Pacuér
83 MOIIIHOCTH, pa3BUBAEMOM NpU
noabEMe mno gectHuue"
84 IIpocTeie MEXaHU3MBI
85 MowmeHT cuisl. [IpaBuno MomMeHTOB bubnuoreka [IOK



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

https://m.edsoo.ru/ff0a48a6

86

Jlaboparopnas pabota "M3ydenue
[paBHJIa phlyara Juist MOABUKHOTO U
HEIOIBIKHOTO 0JI0KOB"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a478e

87

"30510TOC TIPAaBIIIO" MEXaHUKHU

88

Ypok-npoekt "IIpoextupoBanue
MIOJIUCIIACTOB C 33JJaHHBIMU
napamerpamu”

89

VYpok-konpepenuus "IIpocteie
MEXaHU3MBI B OBITY, TEXHUKE, KUBBIX
opranuszmax"

90

Koaddumuent mosesnoro aercTpust
MTPOCTBIX MEXaHU3MOB

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c48

91

JlaGopaTtopHnas padorta "Onpenenenue
KIIJI moaBmXHOTO M HETIOABMYKHOTO
010K0B"

92

MexaHnueckas Heprusl.
Kunernueckas 1 noteHIMalbHas
SHEprus

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

93

3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEPTHH

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

94

YPOK-3KCIIEPUMEHT
"DKCIIEpPUMEHTAJILHOE ONIPECIICHHE
W3MEHEHUSI KHHETUYECKOUN U
MOTEHIUAJIBLHON SHEPTUU IPU
CKaTBIBAHHMM TeJIa IO HAKIIOHHOMU
JI0CcKOCTH"

95

O6o6maromuit ypok no teme "Pabora



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

Y MOIIHOCTb. DHeprus"

[Ipomexyrounas arrecTanus
/Bcepoccwuiickas mpoBepodHas paboTa

96 1
P POBEICHUU Ha OyMaKHOM
HOCHUTEJIC
97 PaboTa ¢ TekcTamu 1o TemMe 1 bubmuoreka [JOK
"MexaHndeckoe JBHKeHue" https://m.edsoo.ru/ff0adee6
98 Pabora ¢ Texctamu 1o Teme 1
"CtpoeHnue BemiecTna"
99 Pa6ora ¢ rexcramu 1o Teme "CHITBI B 1
npupoje"
Pabora ¢ Tekctamu 1o Teme
100 "JlaBiieHHe TBEPABIX TEI, KUIKOCTEH 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0a4ffe
1 Tra30B
101 Pabora ¢ Texctamu 1o Teme 1
"Oueprus"
102 PaboTa c rexctamu o Teme "IIpocTrie 1
MEXaHU3MBbI"
OBIIEE KOJIMYECTBO YACOB I10 102 93

I[TPOTPAMME



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

8 KUIIACC

KosunyecTBO 4yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTHueckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHUYECKOM TCOPUU B UX ONBITHBIC 1 bubmiorexa HOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Moenu TBEpAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIllecTBa https://m.edsoo.ru/ff0a540e
Vpoxk-koH(pepernus "Kpucrammmyeckue
4 I/IIE)IMO (bHElepTena r a£eH [Tony4yenue 1 bubmorexa IOK
P P L i https://m.edso0.ru/ff0a5800
HMCKYCCTBEHHBIX aJIMa30B
5 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
6 TermoBoe pacmmpeHne U CKaTUE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
7 TemnoBoe nBmwxenue. Temneparypa
8 TemnepaTypHble LIKaJIbI
9 BuyTpennsis sHeprus u cnocoOb! eé 1 bubnunoreka [JOK
U3MEHEHUS https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Bunpl Tenmonepenaun 1
s pedt https://m.edsoo.ru/ff0a6412
VYpoxk-koHdepenus "Mcnonp3oBaHue
11 Tte'IHOBLIX(I;Bl(D)ﬁCTB BEILIECTB U 1 bubmmorexa [JOK
- https://m.edsoo.ru/ff0a65c0
MaTepuaioB B LENIX



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

sHEeprocoepexeHus"

12

KonumuecTBo TEIIOTHI. Y IenbHAas
TCIINIOEMKOCTD

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6976

13

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI JINHEWHOW 3aBUCUMOCTH
JUTUHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUECKON TpyOKe OT
TeMIeparypbl”

14

VYpaBHEHHE TEIUIOBOTO OasiaHca.
TermrooOMeH ¥ TEIJIOBOE paBHOBECHE.
3akon Herotona—Puxmana

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7088

15

JlabopaTtopHnas pabota "MccnenoBanue
SIBJIEHUS TEIJIO0OMEHa MPU
CMEIIMBAHUM XOJOAHON U ropsiueit
BOJIbI"

bu6moreka [IOK
https://m.edsoo.ru/ff0a6a98

16

Pemenue 3amay o treme "TermiooOMeH
U TEIUIOBOE paBHOBecHe"

17

JlaGopaTtopHnas pabdorta "OnpeneneHue
KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO
BOJION MU TEII0O0OMEHE C HarpeThIiM
METAJUIMYECKUM [UIHHAPOM"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6bb0

18

IInaBnenue u OTBCPACBAHUC
KPpUCTAJVIMYICCKUX BCHICCTB. Y aennHas
TCILIOTA I1IJIaBJICHUA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

Pemenune 3amad no teme "[InaBnenue u
OTBCPACBAHUC KPUCTAJUIMYCCKUX Ten"

20

JlaGopatopHas pabota "Onpeznenenue
yIEJIbHOM TEIUIOTHI MJIaBJIeHUs Jibaa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

21

VYpok-uccnenosanue "CpaBHeHHE
IIPOLIECCOB IJIABJICHUS
KPUCTAJTIMYECKUX TEJ U pa3MsIryeHus
IIpY HarpeBaHuu aMop(dHbIX Tea"

22

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.
Hcnapenue

bubmmoreka [{OK
https://m.edsoo.ru/ff0a740c

23

Kunienne. Y genbHas teriota
napooOpa3oBaHusl. 3aBUCUMOCTD
TEMITepPaTypbl KATICHUS OT
aTMOC(hepHOTO TaBJICHHS

bubmmoreka [{OK
https://m.edsoo.ru/ff0a786¢

24

Pemrenue 3agad mo reme
"[TapooOpa3zoBanue u kuneHue"

25

Ypoxk-uccinenosanue "OO0bsicHEHNE
3aBHCHMOCTH TEMIIEPATyphl KUTICHUS OT
naBiaeHus"”

26

HacpliieHHbIH 1 HEHACHIIIEHHBII Tap.
Brnaxxnocts Bo3ayxa

bu6moreka [IOK
https://m.edsoo.ru/ff0a7628

27

BraxxnocTh Bo3yxa u €€ u3MepeHue.
JlaGopaTtopHnas padorta "OnpeneneHue
OTHOCHUTEJIBHOM BJIAXKHOCTH BO3/1yXa"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

28

Permrenue 3agau mo reme "BiaaxxHOCTh"

29

Pemenue 3a1a4 1 aHaau3 CUTYyalHid,
CBSI3aHHBIX C SBJICHUSIMHU UCTIAPCHUS U
KOHEHCALIUU

30

OHeprus ToIMBa. Y ieibHas TEIIoTa
CrOpaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7b5a

31

[IpuHIHUIBI PaOOTHI TETIIOBBIX
JIBUTaTENICH



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7b5a

[TapoBas TypOuna. /[Burarens

32
BHYTPEHHETO CTOpaHUS
bub6mmorexa [{OK
33 KII/I TenimoBoro ABUrares
A https://m.edsoo.ru/ff0a7c7c
34 Pemenne 3agau o reme "KIITJ]
TEIUIOBOTO ABUTaTeNd"
Ypok-koHpepenuus "Temnonsie

35 JIBUTATEIH U 3aIIUTa OKPY>KaroIiei
cpenpr"”

36 TennoBbie MOTEPH B TETIOCETSIX
3aK0H COXpaHEeHUs U MpeBpalleHUs

bu6moreka [IOK
37 SHEPTUU B MEXaHUYECCKHUX M TETJIOBBIX
https://m.edsoo.ru/ff0a86ae
nporieccax
[ToaroroBka K KOHTPOJBHOM paboTe MO
" bubmuorexa [JOK
38 teMe "Temnosele sBiaeHUA. 3MeHenue
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSITHUI BEIIECTBA
KonTtponsHas padoTa o Teme

39 "TemnoBble gBiaeHus. U3Menenne
arperaTHbIX COCTOSIHMI BelecTa'

40 Dnektpuzaus Tei. [[Ba pona 3apsioB
Ypok-uccnenosanue "HMccnenopanue

41 croco00B pa3IMYHBIX BEIIECTB
Ha3JIEKTPU30BBIBATHCS "

42 B3aumopelicTBue 3apspKeHHBIX TEIT. bu6mmoreka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
Dnextpuueckoe nojue. Hampsok€HHOCTh

bu6mmoreka [JOK
43 anexkTpudeckoro noust. [IpuHnun

CYIICPIIO3UIUH IJICKTPUICCKUX noyieir’

https://m.edsoo.ru/ff0a8a0a



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

Hocurenu snekTpuyeckux 3apsjioB.

44 .
DneMeHTapHbIi 3apsa. CTpoeHue aroma
45 3aKoH COXpaHEHUs IEKTPUIECKOTO
3apsa
46 [IpoBOAHUKH, TUIIEKTPUKHU U bubnuorexa [JOK
IIOJIYITPOBOAHUKHA https://m.edsoo.ru/ff0a8ef6
47 VYpoxk-koHpepeHnius "InekTpusaius B
TTOBCETHEBHOU KU3HH"
48 Pemenne 3agau o reme "3akoH bubmmoreka [IOK
COXpaHEHUs JIEKTPUIECKOTO 3apsaa’ https://m.edsoo.ru/ff0a90cc
49 DneKTpuyeckuil ToK. ICTOUHUKH bubnuorexa [JOK
AIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
VYpok-uccnenoanue "HccnenoBanue
50 JEHUCTBUS SJIEKTPUIECKOTO TOJISI HA bubmmorexa [OK
" https://m.edsoo.ru/ff0a96b2
MIPOBOJHUKYU U IUIJIEKTPUKH
51 DIEeKTPUYECKUMA TOK B METaIIaX Bubnmorexa [JOK
https://m.edsoo.ru/ff0a9838
52 DJIEKTPUYECKHUI TOK B )KUAKOCTAX U bubnunoreka [JOK
raszax https://m.edsoo.ru/ff0a9838
53 DneKTprudecKas 1erb
bubmuoreka [JOK
>4 Cina Toia. AMIEpMETp https://m.edsoo.ru/ff0a8bd6
55 DIEKTPUYECKOE HAIPSKEHUE. bubnunoreka [JOK
BoabsT™eTp https://m.edsoo.ru/ff0a%e14
JIaGopatopHas pabota "C6opka u
56 WCIIBITAHUE DIIEKTPUUECKON IIETH
MOCTOSTHHOTO TOKa"
57 3aBUCHMOCTBH CHJIbI TOKA OT bu6mmoreka [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

HanpspkeHus. 3akoH OMma ais ydacTka
Lenu

https://m.edsoo.ru/ff0aa44a

58

JlaboparopHuas padota "HMccrnenoanue
3aBUCHUMOCTH CHJIBI TOKA,
MIPOTEKAIOIIET0 Yepe3 Pe3UCTop, OT
HaIpsDKCHUS Ha PE3UCTOPE U
COTIPOTHUBIIEHUS pe3ucTopa”

59

DEeKTPUYECKOE CONPOTUBIICHUE.
VY nenbHOoe CONpOTUBIIEHUE

bubmmoreka [{OK
https://m.edsoo.ru/ff0aa738

60

JlabopaTtopHnast pabota "Onpenenenue
YIIeTBHOTO CONPOTHBIICHHS
MIPOBOIHHKA"

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

61

Pemrenue 3agad mo reme
"DNeKTpUUECcKOe COMPOTUBIICHHUE.
VYnenpHO€E conpoTuBiieHUE"

62

Pemenue 3agaq mo teme "3akox Oma"

63

HOCJ’IGI{OB&TGJ’IBHOG " MapaJljICJIbHOC
COCAMHCHUA IMTPOBOAHHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58

64

JlaGopaTtopHnas pabora "IIpoBepka
MIpaBUJIa CIOXKEHUS HAMPSHKEHUN MTPU
MOCJIEIOBATEILHOM COEIMHEHUU JABYX
pe3ucropon"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

65

Pemenue 3a1a4 no reme
"ITocnenoBaTenbHOE U ApaICIIbHOE
COEIMHEHUS IPOBOJIHUKOB"

66

JlaGopatopHas pabota "IIpoBepka
MIpaBUIIa JUIs CHIIBI TOKA MU
napajieIbHOM COCTUHEHUN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aad1e

pe3uctopos"

67

Pemenne 3amaq Ha MPUMCHCHHUC 3aKOHA
Owma JJIA Pa3IMYHOTO COCANMHCHU A
IIPOBOAHHKOB

bubmmorexa [{OK
https://m.edsoo.ru/ff0aaf8a

68

OJ1C u BHyTpeHHEE CONIPOTUBIICHHE
UCTOYHHMKA TOKA. 3akoH OMa I
MOJIHOM e

69

Pemenne 3agau mo teme "3]1C,
BHYTPEHHEE COIPOTUBIIEHNE HCTOYHUKA
ToKa. 3axoH Oma 11 1oJIHOH 1enu”

70

JlabopaTtopHnas pabota "Onpenenenue
OJIC 1 BHYTPEHHETO CONPOTUBIICHUS
HWCTOYHHKA TOKA"

71

[TpaBuna Kupxroda

72

JlaGopaTtopHnas pabora "IIpoBepka
npaBui Kupxroga"

73

Ypok-uccnenoBanue "M3ydeHune BOJIbT-
aMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX
3JIEMEHTORB"

74

Pab6oTta SJICKTPUYECKOT'O TOKA.
MoHOCTh QJICKTPHUYCCKOI'O TOKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab124

75

JlaboparopHnas padota "Onpenenenue
PpaboThI ¥ MOIIIHOCTHU AJIEKTPUUECKOTO
ToKa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab124

76

3akoH J[xoyns-Jlenna. ITotpeburenu
a5eKTpudeckoro Toka. Koporkoe
3aMBIKaHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab124

77

Ypok-koHpepenmus "OO0bsIcHeHNE U

bu6mmoreka [JOK



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124

IIPUHIMAIT I[CFICTBHﬂ JOMaIlITHUX
3JIEKTpOHATpeBaTeIbHBIX TPUOOPOB"

https://m.edsoo.ru/ff0ab660

78

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
Teme "DIEeKTPUUECKUE 3apsbl.
3apspKeHHBIC TeJla U UX
B3auMoAecTBUS. [10CTOSHHBIN
ANEKTPUYECKHI TOK"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0abd2c

79

KonTponsHas pabora no teme
"DnexTpuueckue 3apsaabl. 3apsKEHHbIE
TeJa U UX B3aNMOJICHCTBHS.
[TocTosIHHBIN 3IEKTPUYECKUNA TOK"
/Bcepoccuiickas mpoBepoyHas paboTa
IIpY MPOBEIEHUH C UCTIOJIb30BAaHUEM
KOMIIbIOTEpA

80

IlocTtosguuble MaruuTel. MarautHoe
oJie 3eEMJIH U €r0 3HAa4YEHHUeE I KU3HA
Ha 3emiie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

81

Ypok-uccnenoanue "N3yuenne
MAarHUTHOTO MOJIS ITOCTOSHHBIX
MAarHuTOB MIPH UX 0ObETUHEHUN U
paszneneHun. Busyanuzarus mosist
IMOCTOSTHHBIX MarHUTOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acOba

82

OnbIT OpcTena. MaruutHoe nosje
ANEKTPUIECKOTO TOKA

bubnuoreka [JOK
https://m.edsoo.ru/ff0acld2

83

OneiT AMnepa. MarautHoe nosue
KaTylmku ¢ TokoM. [Ipumenenune
3NIEKTPOMArHUTOB B TEXHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acld2

84

Cuna AMriepa u onpezieneHue eé
HaIlpaBJICHUS



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2

85

Pemenue 3agau no reme "Cuna Amnepa
U ompesiesieHue e€ HampaBieHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

86

OneKTpoABUTaTENb OCTOSIHHOTO TOKA.
Hcnonp3oBaHue 3IEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX U Ha
TpaHCIIOPTE

bub6mmorexa [{OK
https://m.edsoo.ru/ff0ac86¢c

87

JlabopaTtopHas pabota "M3yueHue
JCHUCTBYS MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM"

88

VYpok-koHpepennus "[IpakTuueckoe
MPUMEHEHHE IIEKTPOIBUTaTENCH"

89

JlabopaTtopnasi pabota
"KoHcTpyupoBaHnue u u3ydeHue padoThl
aneKTpoaBurarens"

90

JlabopaTtopHnast paborta "M3mepenue
KIII snexTpoaBUrateabHOM
YCTaHOBKH"

91

OnbiTel Papajes. 3aKoH
ANIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenua

92

VYpoxk-uccnenoanue "Hccnenoanue
W3MEHEHUW 3HAYCHUSI U HAIPABIICHHUS
WHJYKIUOHHOTO TOKa"

93

Pemenue 3agau no teMe "3akoH
3IEKTPOMArHUTHOW MHIYKIUH.
[IpaBuino Jlenma"

94

OnekrporeHeparop. CriocoOb
MOJTyYCHUS DIIEKTPOIHEPTUU



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

95

Ypok-koHpepeHIus "DIeKTpoCTaHIIuN
Ha BO30OHOBJISIEMBIX HCTOYHUKA
sHepruu. [Ipo0iieMbl SKOJIOTHH.
TorMBHBIC SIEMEHTHI U
aeKTpoMoOomITH"

96

O6o06maromuii ypok 1o Teme
"DJIeKTpOMarHUTHBIE SIBJICHUS"

97

[Ipomexyrounas
atrectanusi/Bcepoccuiickas
poBepoyHasi paboTa MpH MPOBEACHUN
Ha OyMa)>XHOM HOCHUTEJIe

98

Pab6ora ¢ Tekcramu 110 teme "TeruioBeie
saBiieHUd"

99

Pabora ¢ TekcTamu Mo TeMe
"DnexkTpuueckue 3apsaabl. 3apsyKeHHbIE
TeJIa U UX B3auMoaencTaue"

100

PaGora ¢ TexkcTamu 1o Teme
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"

101

Pabota ¢ Tekcramu 1o TeMe
"MarguTtHble sBiIeHus"

102

Pabora ¢ TekcTamu 1Mo TeMe
"DJeKTpOMarHuTHas UHIyKIus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

22.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

dusuka. Umkenepsl Oyayiero, 7 kiace, yaeOHUK B 2-x vactsax/ bemara B.B.,
Boponnosa H.M., JlomauenkoB W.A., Ilane6parne HO.A. AxuuonepHoe
obmectBo «M3narensctBO «IIpocBenienue»
dusuka. Umxkenepsl Oynyiero, 8 kinace, yueOHuk B 2-x vactsax/ bemara B.B.,
Boponmnosa H.M., JlomauenkoB W.A., IlaneGpatuer FO.A. AkuuoHepHoe
obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

®usuka, 7 kinacc/Ilepeimkun M.M., BanoB A.W., AkimoHepHOE OOIIECTBO
"UznatenscTBO "lIpocBemenue”, Meroauueckue nocodus mo cepuu "JIuHus
YMK A.B. Ilepoimkuna. ®uszuka (7-9)", Co0opHUK BompocoB U 3amad. A. B.
[leppimikuna, E. M. I'yrauk ®usuka. 7-9 knacc, "Peanuzamnus TpeOoBaHuMit
®OI'OC  nmna  ocHoBHOoro ob6mero o6pasoBanusa” (A.FO.Ilentun, M.A.
[TuenkuHa)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

https://m.edsoo.ru/; http://www.fipi.ru/; http://www.ege.edu.ru/;
http://www.ndce.edu.ru; https://resh.edu.ru/; https://lesson.edu.ru



https://m.edsoo.ru/

