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HHOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1o ¢u3uke Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHHUs COCTaBJ€HA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOI porpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yaétoMm deneparibHON
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.

Copepxkanue  mporpaMMmbl 1o (QU3MKE  HampaBieHO Ha  (GOpMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOMIMXCSl M OpraHu3alMi0 HM3Y4eHus (U3MKH Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOIO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEro 00pa30oBaHMUsL.

[IporpamMMma no ¢u3KKe ycTaHABIMBACT paclipeleieHre y4eOHOTo MaTepuasia 1Mo rojaam
o0ydeHust (1o Kjiaccam), MpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTUS IPEIMETHOTO COJEP>KaHUS U Yu€Te BO3PACTHBIX 0COOEHHOCTEN
o0ydJarouuxcsi.

[IporpamMma o ¢usnke pa3paboTaHa ¢ IeNIbI0 OKa3aHU METOINYECKON MTOMOIIY YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3uKa SBISIETCA CUCTEMOOOPA3yIOIIUM ISl ECTECTBEHHO-HAYYHBIX YYEOHBIX MPEMETOB,
MOCKOJIbKY (pH3MUecKre 3aKOHBI JIeKAaT B OCHOBE IPOLECCOB M SBJICHUH, N3y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U usnueckoit reorpaduell, BHOCUT BKJIIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS] HAy4HOIO MeToj]a
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEeHUS JOCTOBEPHBIX 3HAHUM O MHpE.

Opna U3 TIaBHBIX 337a4 (pU3MUECKOro oOpa3oBaHusl B CTPYKType 001ero oopazoBaHUs
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.

W3yuenne ¢u3nkun Ha 0a30BOM YpOBHE MpEAINOJAraeT OBJAJEHUE CIEAYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYIO TPaMOTHOCTb:

L4 HAay4YHO OOBACHATH SBJICHUA
L4 OLICHUBATHb U ITIOHUMATh 0COOEHHOCTH HAay4YHOTI'O UCCJICAOBAHUAA;
L4 HHTCPHNPCTUPOBATL HNAHHBIC W HCIIOJB30BATb HAYYHBIC JOKA3aTCJIbCTBA MIJId

IIOJIy4E€HUS BBIBOJIOB.
Ienn u3ydyeHuss QUMK HAa YpOBHE OCHOBHOTO 0OLIero oOpa3oBaHMs OIpeNeNeHbl B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI1€HHONW pemenreM Komnermn Munncrepera npocsemenuss Poccuiickonn @enepanuun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
ean n3yvyenus puU3nKu:

o npuoOpeTeHne MHTepeca M CTPEeMJICHHs OOyYaroIIMXCsl K HAYyYHOMY H3yUYCHHIO
HOPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

J pa3BUTHE TIPEJCTABICHHA O HAYYHOM METOJe TO3HaHUS W (HOPMHUpPOBAHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

o (dopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEHHUS OCHOB
CTPOEHUS MaTepuu U PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;

J dopMupoBaHHE TPEACTABICHUH O ponn (U3UKA A  Pa3BUTHA  JPYTHX
€CTECTBEHHBIX HAaYK, TEXHUKH U TEXHOJIOTHH;

J pa3BUTHE IPEICTaBICHUI O BO3MOXHBIX cepax Oyaymiel mpodeccrnoHaabHON

NESTEIIbHOCTH, CBSI3aHHOW C (U3MKOW, MOJATOTOBKAa K JanbHEiIIeMy OOy4eHHI0O B ITOM
HaIlpaBJICHUU.

JlocTukeHne JTHX MeNedl MmporpaMMbl MO (M3MKE HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3zoBaHus 00eCIIeUYnBACTCS PEIICHUEM CIICAYIOINX 3a1aY:



. npuoOpeTeHnue 3HaHUN O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHMYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;

o NpHOOpEeTEeHNE YMEHHUW OMUCHIBATH W OOBSICHATH (DU3MUYECKUE SIBICHUS C
UCIIOJIb30BaHNEM TIOJTyYEHHBIX 3HAHUM;

J OCBOEHHE METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX 33734 C HCIOJIb30BAHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

. pa3BUTHE YMEHHI HAOMIOIaTh MPHUPOJHBIC SBICHHUS W BBIMOJIHATh OIBITHI,
naboparopHele  pabOTBl M OKCICPUMEHTAIBHBIC  WCCICIOBAaHHWS C  HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

. OocBOeHHUE TPUEMOB paboThI ¢ MH(MOpManuel (GU3NIECKOTO COIePIKAHUS, BKITFOYast
WH(OPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHUSX (DU3MKH, aHAIM3 W KPUTHUYECKOE OICHUBAHUE
nHpopmanuu;

o 3HAKOMCTBO €O cdepaMu TPOodeCCHOHATBHONW JEATeIbHOCTH, CBSI3aHHBIMH C
(bu3HUKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3UYECKOM HAYKH.

Ha u3yuyenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHHSA
orBoautrcst 238 wvacoB: B 7 kmacce — 68 wyacoB (2 yWaca B HEHACIIO).

[Ipemuiaraemsrii B mporpamme 1o Gpu3uKe nepedeHb JIabopaTOPHBIX PadOT U OMBITOB HOCHUT
PEKOMEHIaTeNIbHBIN XapakTep, yYUTENb JeNaeT BbIOOp IMpOBEIEHUsl J1abOpaTOPHBIX padoT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCsl, CIIMCKA AKCIIEPUMEHTATBHBIX
3aJjaHui, peAiaraeéMbIX B paMKaX OCHOBHOT'O TOCYJJapCTBEHHOT'O IK3aMeHa Mo (pu3uKe.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®u3nka — HayKa o npupoje. JABnenus npupoasl. Pu3NUecKue sBJICHUS: MEXaHUYECKHE,
TEIJIOBBIC, AJIEKTPUYECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIEC.

dusnueckue BenuuuHbL. M3mepenmne ¢usnuecknx BennyuH. Du3nyeckue MPHOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €JIMHHII.

Kak ¢usuka u apyrue ecTeCTBeHHbIE HAyKH M3y4aloT npupoay. EcrecTBeHHO-HAYUHbBIN
METOJ] TO3HAHHS: HAOIIOJEHUE, MMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBIKEHUE THIIOTES,
OKCIIEPUMEHT 110 TPOBEPKE THUIOTE3, OOBSICHEHHE HaOmomaeMoro sBieHus. OmnmcaHue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, IEKTPUIECKHE, MArHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®wusudeckue TpUOOPHI U MPOIEAYPA MIPSIMBIX H3MEPEHUN aHAIOTOBBIM U ITU(GPOBEIM

npudopom.

Jlabopamopnsie pabomot u onvimel.

1. OmnpeneneHue HEHbI JEICHUS KAl H3MEPUTEIHLHOTO MPHOopa.

W3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTHU U TBEPJOTO TENA.
4. OmpeneseHue pa3sMepoB MajbIX TEIL
5. H3mepeHue temriiepaTypbl NpPHU IOMOILUM XUIKOCTHOIO TEPMOMETpa M JaTYMKa

TEMIEPATypHI.
6. IlpoBenenue ucciieoBaHUs O MPOBEPKE TMIIOTE3BI: JATBHOCTH MOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeJeHHs 0 CTPOCHNH BelllecTBA.

CtpoeHue BemiecTBa: aTOMBI M MOJEKYNbI, WX pa3Mepbl. OMbBITHL, JI0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBmwxenue vactuil BemecTBa. CBsi3b CKOPOCTH JBUMKEHUSI YACTHI[] C TEMIEPaTypOM.
BpoyHnoBckoe nBmxenue, nuddysus. BzaumoneiicTBue 4YacTHIl BEIIECTBA: MPUTSHKECHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI BELIECTBA: CTPOCHUE Ta30B, JKUAKOCTEM U TBEPABIX
(KpUCTAIUTMYECKHX) TeJl. B3anMOCBsA3h MEXy CBOMCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX U X aTOMHO-MOJICKYJIIPHBIM cTpoeHHueM. OCOOCHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmoaenue nuddysun.

3. HalGnronenue siBineHUi, 00BICHSIOMUXCS TPUTSHKEHUEM WA OTTATKHBAHHEM YaCTHI]

BEIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OrmeHka quamMeTpa aToMa METOJAO0M PAIOB (C UCIOIb30BaHNEM GoTorpaduii).

2. OmnbIThl IO HAOJIOICHUIO TEIVIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MIPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexanuueckoe IBUKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenssist CKOpoCTb ITPY HEPAaBHOMEPHOM JBUKEHUM. Pacd€T MyTH U BpEMEHU IBUKEHUSI.

SIBnenne nHepumu. 3akoH MHepuuU. B3anMopeicTBuME Ten KaK MPUYMHA U3MEHEHMS
CKOpOCTH JBMXEHUA Tesl. Macca kak mMepa uHepTHOCTH Tena. [lnoTtHocTs BemecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakrepucThka B3aumopencTBusa Ten. Cuna ympyroctd M 3akoH ['yka.
W3mepeHne cuiibl ¢ MOMOILIBIO AMHAMOMETpA. SIBiIeHuEe TATOTeHHs M cwia Tsokectd. Cuna
TSKECTU Ha Apyrux mianerax. Bec Tena. HeBecomocTs. CiiokeHue Cuil, HallpaBiIEHHBIX 110
oaHoil npsimoil. PaBHoaelicTBytomas cuii. Cuita TpeHust. TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCKOro JBUKCHHS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGnroneHue siBneHUs MHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBUH TEJl.
5. CpaBHEHHE MaccC 110 B3aUMOJACHCTBUIO TEII.

CrnoxeHue cuil, HalpaBJICHHBIX 110 OJHOW MPSIMOM.

Jlabopamopnwsie pabomot u onvimeol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHMS (ILIapHKa B JKUJIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpeneneHue cpeHEd CKOPOCTH CKOJBXEHUsI OpycKa WM IIapuKa 10 HAKJIOHHON
IJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOIO TEINA.

4. OmnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTD PACTSKEHUS (IeopMalii) NPYKUHbBI OT
IIPUJIOKEHHOMN CHIIBL.

5. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIbI TPEHUS CKOJIBKEHMSI OT Beca Tea U
XapakTepa COIPUKACAIOIINXCs TOBEPXHOCTEN.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

HaBnenne. CriocoObl yMEHBIICHHUS W yBEJIWYEHHUS JaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JIaBJE€HMs ra3za OoT 00béMa, Temmeparypbl. [lepenaya naBieHusT TBEPIBIMU
TEJIaMH, KUAKOCTSAMHU U razaMu. 3akoH Ilackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTh
JIaBJICHUS KHUJKOCTH OT IiyOuHbl. ['mapoctatndeckuii mapanokc. CooOmaromumecs: cocymbl.
['unpaBnuyeckue MeXaHU3MBI.

AtMmocdepa 3emiin u aTMocepHoe naBieHue. [I[puynHbl CylecTBOBaHUS BO3AYIITHON
obonouku 3emsn. OnbiT Toppuuennu. M3mepenue armochepHOro JaBieHUs. 3aBUCUMOCTb
aTMOC(EpHOro JaBJIEHUs] OT BBICOTHI HaJ YypoBHeM Mops. I[lpuGopbsl s u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

[efictTBue JKMOKOCTM W Tra3a Ha IMOTPYKEHHOE B HHUX Telo. BrlTamkuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BozayxoruiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhI.

Ilepenava naBieHUs )KUIKOCTBIO U Ta30M.
Coo0bmaronyecs: CoCy/bl.
I'mppaBauyeckuit mpecc.

v wnNe

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



3aBUCUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMa MOTPYKEHHOH YacTH Tena |
IIJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIIKMBAIOILEH CHJIBI BECY BBITECHEHHOU KUAKOCTH.

VYcinoBue mnuaBaHWs TEJ: IUIABAHWE WM IOTPYKEHHE TEI B 3aBUCHUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH Teja U KUAKOCTH.

Jlabopamopuvie pabomol u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca TeJa B BOJIE OT 00bEMa NOrpyKEHHOU B )KUJKOCTb
4acTH TeJla.

OnpeneneHre BBITATIKMBAIONIECH CHWIIBI, JCHCTBYIOIICH Ha TeNO, MOTPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHIIbI, JEHCTBYIOIIEH Ha TEJIO B
XKUJKOCTH, OT Macchl Tela.

OneITI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKHUBAIOIIEH CHIIBI, IEHCTBYIOLIEH
Ha TeJNO B XXHUJIKOCTH, OT 00b&Ma MOTpyXEHHOW B >KUIKOCTh YAacCTH Tejla U OT
IUIOTHOCTH KHUJIKOCTH.

KoHcTpynpoBanue apeomeTrpa WM KOHCTPYHPOBAHHUE JIOJKM WM OIPEACIICHHE €€
Ipy30I10ABEMHOCTH.

Paszgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanundeckas pabora. MOIIHOCTb.

[IpocThie MexXaHW3MBI: pbI¥ar, OJOK, HAKJIOHHAs IJIOCKOCTh. IlpaBuiio paBHOBecus
peruara. [IpuMeHneHnue npaBuiia paBHOBECHS phluara K OJIOKY. «30J70TO€ MPaBUII0» MEXAHUKHU.
KIIJI mpocTeix MmexaHu3MoB. [IpocTbie MEXaHU3MEBI B OBITY U TEXHUKE.

Mexanudeckas 3Heprus. KuHernueckas W moreHuuanbHas sHeprus. lIpeBpaiienue

OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUsl SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue paboOTHl CHUIIBI TPEHHUs NPH PABHOMEPHOM JBM)KEHUHM Tejla IO
TOPU30HTAILHOM MMOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenune KII1/] HakIOHHON MIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHWYECKOW SHEPTHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA

YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

Wzyuenue ¢u3ukuM Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHHS HANpPaBIEHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesynprare um3yueHus (U3WKA HA YpPOBHE OCHOBHOTO OOIIET0 OOpa3OBaHUS Y

oOyuaromierocst Oynyt c()OpMHUpPOBAHBI CIEIYIOIINE INYHOCTHBIE PE3Y/IbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

— TMpOSIBJICHHE HHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHUCKON
(bu3nuecKoil HayKu;

— [IEHHOCTHOE OTHOILIEHHUE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3HUKOB,

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

— FOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYK/IEHUHU OOIIECTBEHHO 3HAYMMBIX M ITHYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTUKEHUHN PU3UKU;

— OCO3HAHHE BAKHOCTU MOPATBHO--3TUYECKHUX MIPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCHPUATHE ICTETUYECKUX KauecTB (PM3MUECKOI HayKu: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT'0 MO3HAHUA:

— OCO3HaHHUE IIEHHOCTU (PU3MUYECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

— pa3BUTHE HAYYHOH JIF0003HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATENIbCKON AeSITENEHOCTH;
5) popMupoBanus KyJbTYpPbl 310POBbS M IMOIIHOHAJIBHOIO 0JIATONOJYYHS:

— OCO3HAHHUE IIEHHOCTU 0e30MacHOro 0Opasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpe, BaXHOCTH TMpaBWJI OE30MacCHOTO MOBEACHHUS Ha TpPaHCIOPTE, Ha JOporax, ¢
AIEKTPUYECKUM U TEIJIOBBIM 000PY/IOBAHUEM B JIOMAITHUX YCIOBUSX;

— cOpMUPOBAHHOCTH HaBbIKA pediekcun, MpU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e IpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

— aKTMBHOE YYaCTHE B PEIICHUH MPAKTHUYECKUX 3a/1a4 (B paMKax ceMbU, 00pa30BaTeIbHON
OpraHu3aluM, TOpoJa, Kpas) TEXHOJOTUYECKOW U COIMAIBHOW HAMpaBJIEHHOCTH,
TPeOYIOMHX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

— WHTEpEC K MPAKTUUECKOMY U3YIEHHUIO MPOeCcCuii, CBI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

— OpHeHTaIusl Ha TpUMEHeHWEe (U3UYECKUX 3HAHUM U1 PEIICHHs 3a7ad B 00JacTH
OKpY’KaloIen Cpe/ibl, TIIAaHUPOBAHUS MMOCTYIIKOB M OIEHKH WX BO3MOJKHBIX TTOCIIEICTBHIA
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIEM U ITyTeH UX pEeIeHus;

8) ajanTannu K N3MEHSIIIUMCS YCJIOBHAM COUMAIBHON 1 NMPUPOAHOH Cpe/bl:

— TOTpeOHOCTh BO B3aMMOJICHCTBHM TIPH BBIMOJTHEHUH WCCICIOBAaHUNW M TPOCKTOB
(bu3nyecKoil HaNpPaBICHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM APYTUX;

— MOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO e TeIbHOCTD;

— MOTpeOHOCTh B (DOPMHUPOBAHMK HOBBIX 3HAHUH, B TOM 4HCie (OpMyIHpOBaTh HIEH,
MOHSITHSL, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSX;



e — 0CO3HaHME AePHUITUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (HU3UKH;

® — [UIAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETCHUH HOBBIX (PU3MUYCCKUX 3HAHHMIA,

L — CTpeMJIeHI/Ie aHaJII/ISI/IPOBaTB N BBISABJISITH B3aMMOCBS3U HpI/IpO[[bI, O6H.I€CTB3, nu
3KOHOMHMKH, B TOM YHUCJIC C UCIIOJIb30BAHUCM (bI/ISI/I‘IeCKI/IX 3HaHI/II71;

e — OIICHKA CBOMX JCHCTBHU C y4ETOM BJIMSHHUS Ha OKPYKAIOUIYIO CPely, BO3MOXKHBIX
r100aJIbHBIX ITOCIEACTBHIA.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbraTe ocBoeHHMsS HporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOI'O OOILIEro
oOpa3zoBanusi y oOydatomierocsi Oyayr cGOpMHpOBaHBI MeTampeAMeTHbIE Pe3yJbTaThl,
BKJIIOHAIOOIUC IMO3HABATCIBbHBIC YHUBCPCAJIBHBLIC y‘~IC6HI)Ie I[€I>’ICTBPI$I, KOMMYHUKATHUBHBIC
YHUBEPCAIbHbBIC y4eOHbIC ICHCTBUS, PEryJSITUBHBIC YHUBEPCAIbHbBIC YUCOHBIC TCHCTBUSI.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHCcTBUA

Ba3oBrle Jlornuyeckune aeicTBUA:

o BBISBJISITh M XapaKTEPU30BATh CYIICCTBEHHBIC IPU3HAKU OOBEKTOB (SIBJIICHUIA);

. yCTaHABJIMBATh CYIICCTBCHHBIH MNpPU3HAK KIACCU(HUKALUK, OCHOBAHUS IS
00001IeHNs 1 CPAaBHEHUS;

. BBISIBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEYUS] B pacCMaTPHBAaEMbIX (haKTax,
JIAHHBIX U HAOJFOICHUSX, OTHOCSIIUXCS K (DU3MUCCKUM SIBIICHUSIM;

o BBISBJISITh [IPUYMHHO--CJICJICTBEHHBIC CBS3M TNPH M3YyYCHUH (PU3MUSCKHUX

SIBIICHUN W IponeccoB, ACIaTh BBIBOJALI C MCIOJB30BAHUCM ACAYKTUBHBIX WU WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;

J CaMOCTOSITENIbHO BBIOMPATh CHOCOO perieHus yd4eOHOW (u3nmyeckol 3a1auu
(cpaBHEHHE HECKOJBKMX BapUaHTOB pELICHMs, BBIOOpP Hambojee MOIXOASAILIEro ¢ y4&ToM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKue 1eHCTBHA:

J MCIIOJIH30BaTh BOIMIPOCHI KaK UCCIIEI0BATEIHCKII HHCTPYMEHT MTO3HAHNS,

J MPOBOJIUTH TIO CAMOCTOSITEJIHHO COCTaBJIEHHOMY IIJIAaHY OIBIT, HECJIOKHBIN
(bU3HYEeCKU HKCTIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,

. OIICHMBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(OPMAIIHIO, TTOTYYCHHYIO B
X0J1€ UCCNEAOBaHUS UM SKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (popMyJIMpoBaTh OOOOIIEHUST W BBIBOJBI 1O pe3yjbTaTaM
MPOBENEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

. MIPOTHO3MPOBATH BO3MOXKHOE JANbHEMHIIee pa3BUTHE (PHU3UIECKUX MTPOIIECCOB, a

TaK)Ke BBIIBUTATh MPEATIOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAX.

PabGora ¢ undopmanmeii:

o NPUMEHSTH Pa3IMYHbIe METObl, HHCTPYMEHTBI M 3aIIPOCHI IIPU MOUCKE U 0TOOpe
uH(GOpPMAIIUY WIH JAaHHBIX ¢ YUETOM MPEAIoKeHHOW yueOHoM (hru3ndeckoit 3a1auu;

J aQHAJIM3UPOBATh, CHUCTEMATH3UPOBATh U HMHTEPHPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM TIPE/ICTABICHHUS,

. CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (QOpMy  HIpPEICTaBICHUS
uH(pOpMallK ¥ WUTIOCTPUPOBATH pellaeMble 3aJaul HECIOKHBIMHU CXeMaMH, JuarpaMmmami,
WHOH TpauKOi U UX KOMOWHAIHSIMU.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:



. B X0/ OOCYXKJIeHUsI y4eOHOT0 MaTepuaa, pe3yIbTaTOB JIA0OPAaTOPHBIX padoOT U
MPOCKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXTAaeMOH TEMbl W BBICKAa3bIBaTh HJICH,
HalleJICHHbIE Ha pEIIeHUEe 334 U MoAJepKaHue 01aroxKenaTeaIbHOCTH OOICHHS;

° COIOCTABJIATh CBOU CYXKJICHHSI C CYXICHUSIMHU JIPYTrUX YYaCTHUKOB JIMAJIOra,
0OHapY)XMBATh PA3IUYHE U CXOACTBO IMO3HIIH;

° BBIPAXkaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U ITMCbMEHHBIX TEKCTAX;

° MyOMYHO TPEJCTABNISATH PE3YIbTAaThl BBHIMOIHECHHOTO (PH3UYECKOTO OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

° MOHUMAaTh W HCMOJIb30BATh MPEUMYIIECTBA KOMAHJAHOM M WHIUBUIYAIbHOMN
paboOTHI IPH pEIICHUH KOHKPETHON (hHU3UYECKOUN MPOOJIEMBI;

° MIPUHUMATBh LIEJIM COBMECTHOM JIESTEIbHOCTH, OPTraHU30BBIBATH ICUCTBUS 11O €€

JOCTHKEHUIO: paCIpeAesaTh POJIH, 00CYXKIaTh IMPOLECCH U PE3YIbTaThl COBMECTHOM pabOTHI,
0000111aTh MHEHHS HECKOJIKUX JIFOJICH;

o BBINOJIHATh CBOKO YacTh palOThI, JOCTUTas KAa4eCTBEHHOI'O pe3yibTara I10
CBOEMY HAIPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBUS C JPYTUMH YIEHAMH KOMaH/Ibl;
o OLICHMBAaTh KaueCTBO CBOEro BKJIaJa B OOLIUN NPOAYKT IO KPUTEPUSM,

CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbBIe yHHBepcalbHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anusi:

o BBISIBIISATH MTPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHTYALUSAX, TPEOYIOIIUX s
petieHus GU3MYECKUX 3HAHU;

o OPUCHTHUPOBATHLCHA B Pa3INYHBIX nmoaxoagax MMPUHATHA pCHICHI/II\/JI
(MHIMBUYyaIbHOE, IPUHATHE PELICHUS B IPYIIE, IPUHATHE PELISHUH IPYMIoNn);

o CaMOCTOSITENIbHO COCTABJIATh AITOPUTM pelIeHus (U3MYECKON 3anadyl WiH

IUIaHa WUCCIIEIOBAHMS C Y4ETOM HUMEIONINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh MPEIJIaracMble BApUAHThI PEIICHU;

o JienaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, JMOLHOHAJILHBIH MHTEJIEKT:

o JlaBaTh aIeKBaTHYIO OLICHKY CUTYalluy U MpeasaraTh IiaH e€ n3MEeHEeHMS,

o OOBSICHATh ~ NPUYMHBI  JOCTHXKEHHS  (HEIOCTHXKEHHs)  pe3yJabTaToB
NesITeIbHOCTH, AaBaTh OLEHKY IPUOOPETEHHOMY OMBITY;

J BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIOJHEHUS

(M3UYECKOTO MCCIISTOBAHUS WU MTPOEKTA) HA OCHOBE HOBBIX OOCTOSITENIbCTB, H3MEHHUBIIIHX CS
CUTYyallui, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYAHOCTEM;

o OLICHMBATh COOTBETCTBUE Pe3yibTaTa eI U YCIOBUSIM;

J CTaBUTh ce0sl HA MECTO IPYroro 4ejioBeKa B XOJE CIOpa WU JUCKYCCHHM Ha
HAy4YHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHUSI U JIOTUKY JIPYTroro;

. NpU3HaBaTh CBOE MPaBO Ha OIMMOKY MPH PEHIeHUH (PU3MYECKHX 3a]au WK B

YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO JPYyroro.
HNPEIMETHBIE PE3YJIBTATBI

K koHIy 00y4yeHus B 7 Kjacce peMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

J UCIIOJIb30BaTh MOHATHUS: (U3MYECKHE W XMMUYECKHUE SBICHMS, HAOIIOJCHUE,
OKCIEPUMEHT, MOJelNb, TUIOTe3a, CAWHUIBI (U3NYECKUX BEIMYMH, aToM, MOJIEKYIIa,



arperaTHble COCTOSHUSI BemlecTBa (TBEPAOE, JKUAKOE, Ta3000pa3HOE), MEXaHHUYECKOe
JIBIDKEHUE (paBHOMEpHOE, HEpaBHOMEPHOE, psIMOJIHEIHOE), TpaekTopus,
paBHOJEHCTBYIOIIAss cwia, Jedopmanus (ymnpyras, IJIacCTHYECKasl), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

J pa3nuuath sBieHUs (AuQdy3us, TEIIOBOE [BIKEHUE YacTHIl BEIeCTBa,
paBHOMEpPHOE JBUKEHHE, HEpPaBHOMEPHOE [BI)KEHUE, WHEpIus, B3aUMOJICHCTBUE Tell,
paBHOBeCHE TBEPIBIX TEJI C 3aKPEINIEHHOM OCBIO BPALLECHHUs, Ieperada AaBiICHUS TBEPIbIMU
TEJaMH, XHUJIKOCTSMH M Ta3aMH, aTMOC(epHOe JaBJCHHE, IJIaBaHWE TEJ, NPEBPALICHHS
MEXaHMYECKOM SHEpPruu) MO ONHUCAHUI0 UX XapaKTePHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

J pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PM3MUYECKUX SIBJICHUN B OKPYKArOIIEeM
MHUpEe, B TOM uucie (u3ndyeckue sBICHUS B MPUPOJE: MPUMEPHI JBIKEHUS C Pa3IUYHBIMU
CKOpPOCTSIMH B KMBOW W HEXHMBOH NPUPOAE, NEHCTBUE CHIIBI TPEHHUS B MPUPOAE U TEXHHUKE,
BIMSIHAE aTMOC(EpPHOrO JABICHHWS HAa JKMBOM OpraHM3M, IUIaBaHUE PBIO, pPhIYard B Tele
YeN0BeKa, MPU STOM EPEBOAUTH IPAKTHUUECKYIO 33/1a4y B YUEOHYIO, BBIACIATH CYIIIECTBEHHbBIE
cBoMCTBA (MPU3HAKHN) GU3HYUCCKUX SBICHHM;

o OMKCHIBATh HM3yYEHHBbIE CBOMCTBA Tel W (UIUYECKUE SIBICHUS, HUCIOIb3YS
dbuznueckue BennIuHbI (Macca, 00bEM, IIIOTHOCTD BEIIECTBA, BpEMS, IyTh, CKOPOCTh, CPEIHSS
CKOpOCTbh, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, BEC TEJa, CHJIAa TPEHHUsI, TaBiIeHue (TBEPAOTO Tena,
KHUJIKOCTH, Ta3a), BBITAJIKUBAIOIIAs CHJIa, MEXaHHMYecKas padoTa, MOIIHOCTb, IUIEYO CHIIBI,
MOMEHT CHWJbI, KOA()(UIMEHT TMOJe3HOr0 JEHCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHIIMANbHAs DHEPrus), MPU OMUCAHUHM TMPABUIBHO TPAKTOBATh (PUIUYECKUI CMBICT
UCTIONIB3YEMBIX BEIIMYMH, WX OOO3HAYEHUS W EIWHUIBI (DU3MYECKHX BEIWYHMH, HAXOAHUTh
(bopMyITBI, CBA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BETUUMHY C IPYTHMH BEIMYMHAMH, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEINYMH;

. XapaKTepru30BaTh CBOMCTBA Tel, (PU3MUECKHUE SIBICHUS M MPOILIECCHI, UCTIOIb3Ys
MpaBHIIa CIIOXKEHUS CUIT (BJIOJIb OHOM MpsiMOit ), 3akoH I'yka, 3akoH [Tackans, 3akon Apxumena,
MpaBUJIO paBHOBECHUSI pbluara (0J0Ka), «30JI0TOE€ MPABUIIO» MEXAHUKH, 3aKOH COXpPaHEHUS
MEXaHUYECKOW YHEPTUH, TIPU STOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aIHCHIBATH
€r0 MaTeMaTUIEeCKOE BHIPAKCHHE;

. OOBSICHATH (PU3UUECKUE SBIICHUS, TIPOLIECCHI U CBOMCTBA TeJl, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUYHHHO-
-CJIe/ICTBEHHbIE CBSA3H, CTPOUTH OOBSICHEHHWE M3 1—2 JOrMYecKHX IIaroB ¢ omnopoil Ha 1-2
M3YyYEHHBIX CBOMCTBA (PU3UUCCKUX SIBIICHHUN, PU3UIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

o pemaTts pacuéTHble 3a7aud B 1-2 AEWCTBUS, UCIIONB3YS 3aKOHBI B (OPMYIIHI,
CBSI3BIBAIOIIME (PM3UYECKHE BEITMYMHBI: HA OCHOBE aHAJM3a YCIOBHUS 3a/layd 3aIlMCBHIBATh
KpaTKoe yCJIOBHE, TOJCTABIATh (PU3NYECKHUE BETHUUHBI B (DOPMYIBI U MPOBOAUTH PACUETHI,
HaXOJUTh CIPaBOYHbIE JIaHHBbIE, HEOOXOAMMBIE Uil pELIeHHs 3ajady, OLEHHUBATh
PEATMCTUYHOCTD MOTYYEHHOH (pru3nueckoi BEIMUHHBI,

o pacrio3HaBaTh MpoOIeMbl, KOTOPHIE MOXKHO PELIUTH MPH MOMOIIU (PU3UIECKUX
METO/IOB, B ONMCAHUM HCCIIEA0BAHUS BBLICIATH MPOBEPSEMOE MPEANONIOKEHUE (TUIIOTE3Y),
pa3ianyaTh U MHTEPIPETUPOBATh MOITYYEHHBIN pe3yibTaT, HAaXOJUTh OUIMOKH B XOJE OIBITA,
JIeNIaTh BBIBOJIBI 110 €T0 pe3yIbTaTaM;



. MPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUM WM (PU3NUECKUX
CBOMCTB Tei: (GOpMYyIUPOBATh MPOBEpsiEMble MPEANONIOKEHHsS, COOMpaTh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYAOBaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOJIBL;

. BBITMIOJHATH MPSIMbIe U3MEPEHHUS PACCTOSIHUSI, BPEMEHU, MAcChl Tena, 00bEMa,
CHJIBI U TEMIIEPATyphl C UCTOIB30BAHUEM AHAIOTOBBIX M LU(POBBIX MPUOOPOB, 3AMHCHIBATDH
NOKa3aHUs IPUOOPOB C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEUTHOCTH U3MEPEHUH;

. NPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OIHON ()M3WYECKOH BETMYUHBI OT
IpYrol C HCIOJBb30BAaHHUEM TMPSMBIX H3MEPEHHH (3aBUCUMOCTH IYTH pPaBHOMEPHO
JBHXKYILETOCsA Tejla OT BPEMEHM IBHXKEHUs TEJIa, CUJIBI TPEHUS CKOJIBKEHUS OT Beca Tela,
KadecTBa OOpaOOTKM IMOBEPXHOCTEH T W HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIOIIAAX
COIPUKOCHOBEHUS TEJI, CWIIbl YIIPYTOCTH OT YJIMHEHUS IIPYKUHBI, BBITAIKUBAOIIEH CHIIBI OT
00béMa TOTpY>KEHHOM YaCTH Tela U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCHUMOCTU OT
IUIOTHOCTH Tella, OT MIYOHHBI, Ha KOTOPYIO OTPYKEHO TeI0, YCIOBUIl MIaBaHUs TeJ, YCIOBUI
paBHOBecHsI pbluara W OJOKOB), y4yacCTBOBaTh B IUIAHUPOBAHMM Y4E€OHOTO HCCIEIOBaHUSA,
cOOMpaTh YCTAaHOBKY M BBITIOJIHSITH U3MEPEHHUSI, CIEAYs MPEATIOKESHHOMY TUIaHy, (pUKCHpPOBaTh
PE3yIaBTATHI MOIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIIMYMH B BHJIE MPEATIOKEHHBIX TaOIHII
U rpaduKOB, JeTaTh BHIBOABI IO Pe3yabTaTaM UCCIEI0BAHUS;

. IIPOBOJUTH KOCBEHHBIE H3MEPEHUS (PU3NIECKUX BEIMYHH (TUIOTHOCTH BEIIECTBA
JKUJIKOCTU U TBEPAOIO TEJIA, CUJIA TPEHUS CKOJIbKEHUS, JaBJICHUE BO3yXa, BHITAJIKUBAIOLIAS
CHIIa, ICUCTBYIOMIAs HA MOTPYKEHHOE B )KUJIKOCTh TEJI0, KOAPPHUIUEHT NOJIE3HOTO IeHCTBUS
IPOCTBIX MEXAHU3MOB), CIeAys MPEJIOKEHHON MHCTPYKLMU: IPU BBITOJIHEHUU HW3MEpPEHUN
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAaU€HUE NCKOMOMN BEJINUMHBI,

J coOnrofaTh NpaBuia TEXHUKU O€30MacHOCTH IMpH pabore c J1abopaTOpHBIM
o0opynoBaHuEeM;
. yKa3bIBaTh MPHUHIMIIBI AEWCTBUS MPUOOPOB M TEXHUYECKUX YCTPOICTB: BECHI,

TEPMOMETpP, IUHAMOMETpP, COOOINAIOUIMECS COCYAbl, OapoMeTp, phlyar, HOJABMXKHBIM H
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTh;

o XapakTepu30BaTh MPUHLMUIBI ASHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOH HAa MX ONMKMCAHUSA (B TOM YHCIIe: TOAIIMITHUKY, YCTPOMCTBO BOJONIPOBOAA,
TUIPABIMYECKUNA TIpecc, MAHOMETP, BBICOTOMEp, MOPLIHEBOW HACOC, apeoOMETp), UCHOIb3Ys
3HaHUS O CBOMCTBaxX (U3MUYECKUX SBIECHUA M HEOOXOJMMble (QHU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH,;

. MPUBOJIUTH MPUMEPHI (HaXOIUTh MH(POPMAIMIO O MpHUMEpax) MPaKTHIECKOro
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUN B TOBCETHEBHOMN JKU3HU [T o0ecriedeHns 6e30MacHOCTH
npu oOpallleHuu ¢ NpubopaMu U TEXHUYECKHMMH YCTPOMCTBAMHU, COXpPAaHEHUS 370POBbSI U
cOOI0OICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKPYKaIoIEel cpere;

o OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(OpManu B VIHTepHETE B COOTBETCTBUU
C 3a/laHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUN W MyTEM CpaBHEHUS
Pa3IMYHBIX MCTOUYHUKOB BBIIEIATH MH(POPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUYMBOM MM
MOYET OBITh HEJJOCTOBEPHOM;

. UCMOJIb30BaTh MpPHU BBHINOJHEHWH YUYEOHBIX 3alaHU Hay4YHO--TIOMYJISIPHYIO
JIUTEpaTypy (PU3UUECKOro COAEp KaHus, CIPAaBOYHBbIE MaTepUallbl, pecypchl cetu MHTepHerT,
BJIAJCTh NMPHUEMAaMU KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHMs WMHGOPMALUU U3 OJHOU
3HAKOBOU CUCTEMBI B JIPYTYIO;



J C03/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHNSI HA OCHOBE
2—-3 UCTOYHUKOB WH(pOPMANMK (PU3MUECKOTO COJEPKaHMsI, B TOM YHUCIE ITYyOJIMYHO JeNaTh
KpaTkhe COOOIICHHs O pe3yiabTaTax IMPOEKTOB WM YYEOHBIX HCCIEIOBAaHHMA, MPH STOM
IpPaMOTHO HCIOJb30BAaTh M3YYEHHBIN MOHATHHWHBIA ammapar Kypca (UM3HMKH, COIPOBOXKIATH
BBICTYIIJICHUE TIPE3eHTaLUeH;

. IPU BBIIOJIHEHUM YYEOHBIX TIPOEKTOB M MCCIEAOBAHUN paclpeneisiTh
00s3aHHOCTM B TIpyINIleé B COOTBETCTBUM C IIOCTABICHHBIMU 3aJauaMH, CIEAUTh 32
BBIITOJIHEHUEM IUIaHa JIeHCTBUM, aleKBaTHO OLIEHMBATh COOCTBEHHBINH BKJIAJ B JIEATEIILHOCTh
IPYIIIbl, BBICTPaUBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.



TEMATHYECKOE IIVTIAHUPOBAHHUE

7 KJIACC
KoauuecTBo yacoB Bun nesitenbHOCTH JIeKTPOHHBIE BocnurarenbHbIii Bunm! nesitenbHOCTH
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n/ a31eJI0B H TeM HKIMOHAJIBHOI
P Bceero K-p -p o0pa3oBaTebHbBI npodopHeHTALHOHHBI pynxn
n MPOrpaMMblI . rPaMOTHOCTH
€ pecypchbl " MUHUMYM
o0yyamoumuxcs
Pazpnen 1. ®uszuka u e€ poJib B I03HAHUM OKPYKAKOLEro MUpa
BrisiBiienue paziaunuuii 3aganus s
MeX Ty PU3HUECKUMU Y CTHBIN U (hopMupoBaHUS
XUMHUYECKHMU TIPEBPAICHUSIMH €CTECTBCHHOHAYYH
(MC —  ompoc xumus); ONTPaMOTHOCTH
® Pacno3naBanue u Bu6nuoreka [OK yJaiuxcs 7 Kiacca.
W3WKa - HayKa O
1.1 y 2 maccm?nxauna (u3nIecKux https://m.edso0.ru 3agaHus 1o TeMe
IPHUPO/IE SIBIICHUI: MEXaHNIIECKHX, 176416194 «BBenenue».
TEIUIOBBIX, AJICKTPUUECKUX, E— 3ananue 1. «/{poH-
MarHUTHBIX U CBETOBBIX; peiicuHI», 3a/1aHne
2. «I'ekKoH»
OnpeneneHue 1eHbI IeICHUs Beinonaenue
IIKaJIbI UBMCPUTECIILHOT'O TBOPUYECKUX 3aJIaHUH 10
npn69pa; Wsmepenne TIOMCKY CIIOCOO0B
JIMHEWHBIX Pa3MEPOB TeJl U
M3MEPEHHST HEKOTOPBIX
MIPOMEKYTKOB BPEMEHH C
y4€TOM TIOTPENTHOCTEH,; rsirIeckix
XapaKTEPUCTHK,
bubnuoreka [IOK | nHanpumep, pazmepor
dusznyeckue
1.2 2 1 https://m.edsoo.ru MAaJIbIX OOBEKTOB
BEJIMYHHBI
(7416194 (BOIMTOC, TIPOBOJTOKA),

yIan€HHbIX 00BEKTOB,
OOJBIINX PACCTOSHUH,
MaJIbIX TIPOMEKYTKOB
BpeMeHu. O0CcyxaeHne
npeyIaraeMbIx
croco0oB
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BrIIBImKEeHHE THITOTES,
OOBSCHSIONINX TIPOCTHIC
SIBJICHHSI, HATIPUMED: — MOYEMY
OCTaHaBJIMBAETCS JIBIDKYIIEECS

[TocTpoenne npocrenmmx
MoemeH pU3NIECKuX
SIBJICHUH (B BUIC
PHCYHKOB HJIH CXEM),

EcTecTBEHHOHAYHbI 10 TOPHU3OHTAIBHOMN Bubmmorexa LOK HampuMep, maacHue
1.3 o 2 IIOBEPXHOCTH TEJI0;— IOYEMY B https://m.edso0.ru | mpenmera;
1 METOJ MO3HAHUS . .
JKapKyIO MOro1y B CBETJION (71416194 MPSIMOJIMHEHHOE
OJICIKJIC TIPOXIIA/THEH, YeM B pacmpocTpaHeHHe CBETa;
TEMHOMU,
HUroro mo paznemy 6
Paznen 2. [leppoHayanbHbIe CBeIeHUS 0 CTPOEHHH BellecTBa
Onpenenenre pa3MepoB MabIX 3amanus 1o Teme
ten, HaGmronenue n «IlepBoHauanbHbBIE
WHTEPIPETAIINS OMBITOB, CBEJICHUS O CTPOCHUU
CBHACTCIBCTBYIOIINX 00 aTOMHO- Bbu6mmorexa LIOK BCILICCTBA».
2.1 CtpoeHue BelecTBa 1 MOICKYJIAPHOM CTPOCHHH https://m.edso0.ru
BEIIIECTBA: OIBITHI C
(7416194
pacTBOPEHUEM PA3ITUIHBIX
BEIIIECTB B BOJIC;
HaOnroneHnue u 00bsCHEHNE
OpOYHOBCKOT'O JIBIIKCHUS U
JIBmxenne u siBeHns I Qysnm, bubnuoreka LHOK
2.2 B3aUMO/IeHCTBHE 2 IIposenerme 1 00nacHEHMe https://m.eds00.ru
OITBITOB TI0 HAOJIOICHUIO
YaCTHI] BENECTBA . /7416194
TEIIOBOTO PACIIMPEHUS ra3oB; —
Omnwcanve (¢ UCITOIB30BAHIEM
MPOCTBIX MOJIEIICH) OCHOBHBIX
ArperatHbie pasIn4uii B CTPOSHUHM T'a30B, bu6mmoreka [IOK
2.3 COCTOSHIS BellleCTEa 2 YKMIKOCTEH M TBEPIBIX TE,; https://m.edso0.ru
m [IpoBeeHne OMBITOB, [7f416194

JOKa3bIBAOIINX, 4YTO B TBép,IlOM
COCTOSAHHMHU BOJbI YaCTHIIbI
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Hroro no pazneny

5

HaXOJSITCS B CPETHEM JTAITbIIE

apyr oT jpyra (MI0THOCTH
MEHBIIIE), YEM B KHIKOM;

Pazaen 3. /IBu:keHHe M B3auMo/ieiicTBHE TeJl

3.1

Mexannueckoe
JBHKCHUE

HccnenoBanne paBHOMEPHOTO
JIBIDKEHUS U OIPEJENIEHUE €ro
npu3HakoB; HaGmonenue
HEPAaBHOMEPHOI'O ABUIKCHUA U
ONpEENICHUE €ro OTINYHA
OTPaBHOMEPHOTO JIBM)KECHUS,
Pewienue 3a1au Ha onpejienieHne
ITyTH, CKOPOCTH U BPEMEHU
PaBHOMEPHOTO JIBUKECHUS,

bubnunoreka LIOK
https://m.edsoo.ru
[7f416194

Marematnueckue
pacy€TeI 1
mpeoOpa3oBaHUs

3.2

Muepuus, macca,
IUIOTHOCTH

OOnBsicHEHNE 1 IPOrHO3UPOBAHHE
SIBIICHHUH, OOYCIIOBICHHBIX
VMHEPLUEH, HAIIPUMEP, UTO
MIPOMCXOIUT MPH TOPMOXKEHU U
WM PE3KOM MaHEBpE
aBTOMOOWIIS, TTOYEMY
HEBO3MOXXHO MI'HOBEHHO
MIPEKPATUTh IBUKEHUE Ha
BEJIOCUIIEIC WJIM CAMOKATE U T.
I.; [IpoBeaeHue u ananus
OTIBITOB, IEMOHCTPUPYIOIINX
W3MEHEHHE CKOPOCTHU JABUXKECHUS
Tella B pe3ysibTaTe ACHCTBUA Ha
HEro Apyrux tei; Pemenue
3a/1a4 Ha OIIPEJIEIIEHUE MACCHI
Tena, ero o0bEMa U IIOTHOCTH,
[IpoBeneHre 1 aHanu3 OIbITOB,
JIEMOHCTPUPYIOIIHNX
3aBUCHUMOCTb N3MEHEHMSI
CKOPOCTH TeJIA OT €ro Macchl

bubaunoreka LIOK
https://m.edsoo.ru
[7f416194
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MIPU B3aUMOJIEUCTBUU TEJl.
N3mepenue macchl Tena
pa3IMYHBIMU crioco0amuy;
OmnpeneneHne IIOTHOCTH TeJa B
pe3ynbTaTe H3MEPEHHsI €ro
Macchl U 00bEMa;

N3ydenue cuibl ypyrocTu.
HccnenoBanue 3aBUCUMOCTH
CWJIBI YIIPYTOCTU OT YUIMHEHUS
PE3UHOBOTO IIHYpa HITH

IPYKUHBI(C IOCTPOCHUEM Brbmiorexa [IOK
3.3 Cwuna. Buns! cun 14 1 2 rpaduka); M3smepenne Beca Teaa https://m.edsoo.ru
C TIOMOIIBIO TUHAMOMETPA. (7416194
O0ocHOBaHHUE 3TOrO CII0coda
WU3MEPCHUS,
HWroro mo paznemy 21
Paznen 4. /laBinenne TBEPABIX TeJ, KUAKOCTEN U ra3oB
AHanmu3 1 00bSICHEHHE OIBITOB MareMatnueckue
W MPAKTHYECKUX CUTYAIUH, B pacueTsl 1
KOTOPBIX MPOSIBIICTCS CHJIa mpeoOpa3oBaHus
JIaBIICHUS.
O0ocHOBaHHE crIOCOOOB
Hasnenue. Ilepenaua
JTaBJICHUS TBEPABIMU YMEHBIICHIL H yBEIHCHHIA bubnuoreka LIOK
4.1 TEJIaMH, 3 AapieHms. Hsyueie https://m.edsoo.ru
IKOCTAMI I 3aBHCHMOCTH JIaBJICHUS ra3a 17§416194

0T 00BEMa 1 TeMIepaTyphl.
ra3aMu .
N3ydenne ocobeHHOCTEH
nepeaayn JaBlieHHs TBEPABIMU
TeJIaMU, KUIKOCTIMH U

razamu. O6ocHOBaHUE

pE3yIbTaTOB OIBITOB
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0COOCHHOCTSIMHU CTPOCHUS
BEILIECTBA B TBEPIOM, KUIKOM
Y Ta3000pa3HOM COCTOSTHHUSIX.
DKCIIepUMEHTATBHOE
JTIOKa3aTeIbCTBO 3aKOHA
[Tackans. Pemenue 3ana4 Ha
pacd€T naBIEeHUS TBEPAOTO
Tena

4.2

4.3

I[aBJ'IeHI/Ie KHUAKOCTHU

ATtMocdepHoe
JIaBJICHHUE

HccenenoBanue 3aBUCUMOCTH
JTABJICHUS KUIKOCTH OT
TITyOWHBI TOTPYKEHUS U
IIJIOTHOCTH KUJIKOCTH.
Habmonenue n o0bsicHeHNE
TUAPOCTAaTUYCCKOIO
mapajiokca Ha OCHOBE 3aKOHa
[Tackans. U3yuenue
COOOIAIOIINXCS COCYIOB.
Pewienue 3agau Ha pacuér
JaBJICHUS KUIAKOCTH.
OO0ObsicHeHNE TPUHIIATIA
JIEUCTBUA TUPABINYECKOTO
npecca.

AHanu3 u 00bsCHEHHE
MIPaKTUYECKUX CUTYaLlUH,
JIEMOHCTPHUPYIOIINX
MIPOSIBIICHHE JABJICHUS
JKHUJIKOCTH U 3aKoHa Ilackas,
HaIpHUMep MPOLIECCOB B
OpraHu3Me IIpu
TITyOOKOBOJTHOM HBIPSTHUU
(MC — Guozorus)
OKCIEpUMEHTAIIBHOE
oOHapyxeHne arMoc(hepHOro
JaBlieHus. AHaNU3 U

bubnuoreka LIOK
https://m.edsoo.ru
[7f416194

Bu6nuoreka IJOK
https://m.edsoo.ru
7416194
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4.4

JlelicTBrE KUIKOCTU
Y raza Ha
MOTPYKEHHOE B HUX
TENo

00BsICHEHHNE OTIBITOB H
MPAKTUYECKUX CUTYaIUH,
CBSI3aHHBIX C JICHCTBUEM
aTMOC(hepHOTO TaBIICHU.
OOBSICHEHHUE CYIIECTBOBAHUS
atMocdeps! Ha 3emire U
HEKOTOPBIX IJIAHETaX WK e€
OTCYTCTBHSI Ha JIPYTUX
ranerax u Jlyae (MC —
reorpadus, acCTpOHOMHUS).
OO0BbsIcCHEeHNE H3MEHEHUS
TUIOTHOCTH aTMOCQEpHI ¢
BBICOTOM U 3aBUCUMOCTHU
aTtMoc(epHOro JaBIIEHUS OT
BBICOTHI.

Pemenue 3ana4 Ha pacuér
aTMoc(epHOro JaBIICHUSI.
Nsyuenue ycrpolicTBa
OapomeTtpa-aHepoua
DKCTepUMEHTAITLHOE
0oOHapyXeHHE JICUCTBUS
JKUKOCTH U ra3a Ha
MOTPYyXEHHOE B HUX TEJO.
Ormpenenexnue
BBITAJIKABAIOIIEH CHIIBI,
JIEUCTBYIOLIEH Ha TEO,
MOTPYKEHHOE B XKUIKOCTD.
[IpoBenenwue u o0OCyxIeHNE
OIIBITOB, IEMOHCTPUPYIOIINX
3aBUCHMOCTH BBHITAIKUBAIOIICH
CUJIBL, JCHCTBYIONIECH Ha TENO B
KUIKOCTH, OT 00BbEMa
MOTPYKEHHOHN B JKUAKOCTh

bubaunoreka LIOK
https://m.edsoo.ru
[7f416194
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Hroro no pazneny

Paznen 5. PaGota u MomHOCTh. JDHeprus

21

YacTH Tella U OT IJIOTHOCTH
JKHJIKOCTH.

Hccnenosanue 3aBUCUMOCTH
Beca Tela B BoJAC OT 00bEMa
MOTPYKEHHON B KUIKOCTD
YacTH Tella.

Pemrenne 3agau Ha
MIPUMECHEHUE 3aKOHA
ApxuMena v yCIOBHS
TJIaBaHUs TeJl.
Koncrpymnposanune apeomerpa
WA KOHCTPYHPOBAHHE JTOIKU
U OIIpeJICTICHUE €€
rpy3000ABbEMHOCTH

51

5.2

PaboTa 1 MOIIHOCTB

IIpocteie
MEXaHHU3MBI

OKCepUMEHTAIIBHOE
orpeJiesIeHIEe MEXaHUIEeCKOH
paboThI CHITBI TSDKECTH TIPU
NaJICHUH TeJla U CUJIbI TPeHHUS
[Py paBHOMEPHOM
TIepeMeIeHNH Tella 1o
TOPU30HTAIILHOMN
MTOBEPXHOCTH.

Pacuér momrHocTH,
pasBUBAEMO IpU MOABEME 1O
nectHule. Pernienue 3axa4d Ha
pacuér MexaHn4ecKoi paboThI
Y MOUTHOCTH

OrmpeserieHre BEIUTPHIIIA B
CHJIE ITPOCTHIX MEXaHM3MOB Ha
MpUMepEe phluara, moJBHKHOTO

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

bubmuoreka LIOK
https://m.edsoo.ru
7416194
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5.3

Mexanuyeckast
SHEprus

M HEIIOJBMYKHOI'O OJIOKOB,
HAaKJIOHHOM TJIOCKOCTH.
HccenenoBanue ycioBus
paBHOBECHS phIYara.
OO0HapyKeHUE CBONCTB
MPOCTBHIX MEXaHU3MOB B
Pa3IMYHBIX HHCTPYMEHTaX U
MPUCTIOCOOICHHSX,
WCTIONB3YEeMBIX B OBITY

Y TEXHUKE, 2 TAKKE B IKUBBIX
opraammax (MC —
omosorus).
OKCepUMEHTAIIBHOE
JTIOKA3aTeIbCTBO PAaBEHCTBA
paboT Mpu MPUMEHEHUU
IMPOCTBIX MCXaHNU3MOB.
Onpeaenenne KI1J]
HaKJIOHHOW MJIOCKOCTH.
Pewrenue 3amay Ha
MPUMEHEHHUE MpaBuIIa
paBHOBeCHs pblyara 1 Ha
pacuét KIIJ{

DKCIEPUMEHTAIBHOE
ompeeNeHNue N3MEHEHUS
KWHETHYCCKOH U
MOTEHIUAIBHON SHEPrUU Tella
MIPU €T0 CKATHIBAHUH 10
HAKJIOHHOM IIJIOCKOCTH.
DopMyIMpPOBAaHHE HA OCHOBE
HCCIICIOBAaHMUS 3aKOHA
COXpaHEHUS MEXaHUYECKOU
DHEPTUH.

bubmmoreka LIOK
https://m.edsoo.ru
[7f416194
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OO0CyXxIeHHE TPaHHMII
MPUMEHUMOCTH 3aKOHA
COXPaHCHHUS SHEPTHH.
Pemenue 3amau ¢
HCIIOJIb30BaHUEM 3aKOHA
COXpaHCHUS SHEPTHH

Hroro no pazneny

PesepBHOE Bpems

OBUIEE KOJIMYECTBO
YACOB I1O
[NTPOI'PAMME

12

68




NNOYPOYHOE IINTAHUPOBAHME
7 KJIACC

Ne Tema ypoka KonuyecTBo yacos Buasl KoHTpOJISA Jara usyyenus DJIeKTpOHHBIE HU(POBBIE
n/n Beero KP p ILian dakT o0pa3oBare/ibHbIe pecypchl
®dusnka — HayKa 0 MpUpoae. SBIeHus MpUpPOIbI YcTHBIlN onpoc
dusnyeckue SBICHUS YcTHBIl onpoc
dusnyeckre BETUIMHBI M UX U3MEPEHHE YcTHBIlN onpoc
VYpoxk-uccienosanue "MzmepeHue TemnepaTypbl [IpakTuueckas

4 MIPU TIOMOIIH KHUJKOCTHOTO TEPMOMETPA U TaTUUKA 1 1 pabora
TeMIepaTypsl”

5 Mertosp! HaygHOTO TI03HaHUS. OnHcaHue 1 YcrHBIH ompoc bubmmorexa [IOK
(bu3MYECKUX SBICHUI C TIOMOIIBIO MOZIEIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoanue "[IpoBepka rumoTe3s: [IpaxTuueckas

6 JaNbHOCTh MOJIETA MAPUKA, ITYLIEHHOTO 1 1 pabota
TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOIBIIIE BEICOTA
mycka"

7 Crpoenne BemiecTBa. OMBITH, JOKA3bIBAIOIITHE 1 [TpakTnueckas bubmuoreka LIOK
JIMCKPETHOE CTPOCHUE BEIECTBA pabora https://m.edsoo.ru/ff09fe0a

8 J{BWSKeHHE HACTHI BeleCTEa 1 YcTHbII onpoc Bbubnuoreka LIOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccienoBanue «ONBITH 10 HAOTIOACHUIO 1 1 [IpaxTHueckas
TEIUIOBOTO PaCIIUPEHHS Ta30B» pabora

10 ArperatHble COCTOSTHHSI BEII[ECTBA 1 VYeTHbI ompoc
Oco0eHHOCTH arperaTHbIX COCTOSTHUNA BOJIBI. [IpaxTrueckast

11 O6001enue mo If)asneny <<HepBOHaLIaJ'ILH):IiIe 1 pzf60Ta bubamorera LIOK
CBECHIIA O CTPOCHIIH BELLECTEAY https://m.edsoo.ru/ff0a0378

12 Mexanndeckoe ABmkeHue. PaBHOMepHOE 1 1 YceTHBIl onpoc Bubmoreka [TOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6

13 Ckopocts. Equamnier ckopoctu 1 Yeribiit onpoc bubamorera LIOK

https://m.edsoo.ru/ff0a079c
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Pemenue 3amau

bubmunoreka IIOK

14 PacueT myTi 1 BpeMCHH ABIDKCHHS https://m.edsoo.ru/ff0a0ae4
VYcTHBIN ompoc bu6mmoreka IJOK
15 Wneprust. Macca — mMepa HHEPTHOCTH Tel P https://m.eds00.ru/f0a0cL0
16 ITnotHOCTH BewecTBa. Pacuer Mmaccel 1 00beMa TEIA Pemenue 3agau bubmuoreka LIOK
TI0 €r0 IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHnas pabota «OrmnpeaeneHne MmIOTHOCTH JlaGopaTopHas
TBEPAOTO TENIa» pabora
18 Pemenue 3anau no reme "IInotHOCTH BemecTna" Pemeritte saxas bubamorexa LIOK
https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepuCTHKa B3aUMOJEMCTBUSA Tell. YcTHBI onpoc
Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabora «/3ydeHne 3aBUCUMOCTH JlaboparopHas
20 pactsbxenus (nedopManun) mpyKUHbI OT pabora
MIPUIOKEHHON CHUIIBD)
21 SABnenue Tarorenns. Cuna TsSHKeCTH YcerHBIH orpoc
29 CBs13p MEKIy CUJION TSXKECTU U Maccoi Tena. Bec Pewenue 3amau bubmmorexa [IOK
Tena. Pemenue 3amad o reme "Cuna tsxectu"” https://m.edsoo.ru/ff0al778
23 Cuna TskxecTH Ha Ipyrux miaHetax. dusnueckue YcTHbII onpoc Bbubnuoreka LIOK
XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 Usmepenue cun. JlmaamMomerp Yertbiit onpoc BHGHIHOTeKa LOK
https://m.edsoo.ru/ff0al8cc
o5 Bec tena. HeBecoMocTs YcTHbII onpoc Bbubnuorexa LIOK
https://m.edsoo.ru/ff0al778
26 CrnoxeHue OByX CHJI, HAIIPABJICHHBIX 110 OJHON YcTHbII onpoc Bbubnuoreka LIOK
npsiMOii. PaBHOICHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemrenne 3amau o Teme "PaBHonmelicTByromas cui" Pemenne 3agau
28 Cuna Tpenust u e€ BUIIBL. TpeHne B mMpupoie U YcTHBIM onpoc Bbubnuroreka [IOK

TCXHUKE

https://m.edsoo.ru/ff0alb9c
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Jlabopatophas pabora «/3ydeHne 3aBHCUMOCTH JlaboparopHuas
29 cnanTpe}I:m cfom,xcem/m E)IT CHUJIBI JaBJICHUS U paGOTpa ’ bubmorexa LIOK
. https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAIONINXCS TOBEPXHOCTEI

30 Pemienue 3amay Ha onpenencHue Pemenue 3amau
PaBHOACHCTBYIOIIEH CHIIBI
Pemenne 3amad mo temam: «Bec Temay, Pemenne 3amaq

31 «['paduueckoe n3o0pakeHne cum», «CUIb» bubamorexa LIOK

N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CHID»
KouTposnbHas padora o Temam: «MexaHHYECKOe Koutponbshas

32 JBIDKEHHEY, «Macca, III0THOCTEY, «Bec Temay, pabota
«['paduueckoe m3o0pakeHune cum», «CUb»

33 JHarnenue. CriocoObl YMEHBIIICHUS M YBEIIMYCHUS YcTHbIN onpoc bubnuoreka [IOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHwne raza. 3aBUCHMOCTD JaBJICHHUS ra3a oT VYeTHbI onpoc Bu6nuoreka IJOK

34 .
00BEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376

35 Ilepenaya naBiaeHust TBEPABIMU TEIAMU, VYeTHbI onpoc bubmmorexa [IOK
JKUIKOCTSIMU U razamu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )KUIKOCTH U Ta3e, BHI3BAHHOE YcTHBIH ompoc bubnuoreka [IOK
JIEICTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agad mo teme «JlaBiaeHHE B JKHAKOCTH U Pemenue 3amau Bu6nuoreka IJOK
raze. 3akon [Tackaisn» https://m.edsoo.ru/ff0a2826

38 Coomatomytecs cocy ! YcTHBIH onpoc Bubmmorexa [JOK

https://m.edsoo.ru/ff0a2970

39 Tpasmeckii mpece VYcrHbIl omnpoc Bubnuoreka [IOK

https://m.edsoo.ru/ff0a3136

40 Manowmertpsl. [TopiHeBOH )KHIKOCTHBIN HACOC YcTHbII onpoc

41 ATMmocdepa 3emMITi 1 IPUYUHBI €€ CYIIeCTBOBAHUS Yeribiit onpoc bubamorera LIOK

https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. ATMocdepHoe naBiieHHe Yeribiit onpoc bubmorexa LIOK

https://m.edsoo.ru/ff0a2b5a

43 Uzmepenne armocdepHoro nasienust. OmpIT VYerHbli ompoc Bubmoreka [JOK

Toppuuenan

https://m.edsoo.ru/ff0a2da8
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3aBHCUMOCTE aTMOC(EPHOTO AABICHHS OT BBICOTHI

YcTHBIN onpoc

bubmunoreka IIOK

44 HaJl ypPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-aneponn. ATMOoCchepHOE TaBICHUE HA Y cTHEI orpoc bubmmoreka [JOK
PasINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau o teme " AtmMocdepHoe naieHue" Pemenue 3amau
47 JleiicTBHE )KUIIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX YcTHBIH onpoc bubnunoreka [JOK
TeNno. ApXMMeENIOBa CHja https://m.edsoo.ru/ff0a3276
48 JBE?ZEI?:IES}}(I)?;; §;iil<<;):§:”i?lz};?eelﬁ Ha TeJIo E;SSTTTOPH"‘ bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIKOCTH)
o | e o o ek e oo
HOTPY)KEHHOM B XHUAKOCTh YaCTH TEJa» hitps:/fm.edsoo.r/ff0a3514
YcTHBIH ompoc bubnuoreka [IOK
>0 Hnapariie rex ’ https://m.edsc])_E).ru/fanSa%
Jlaboparopnas pabora "Konctpynposanue JlaboparopHas
51 apeoMeTpa I KOHCTPYHPOBAHUE JIOIKH U pabota
ompeseneHue e€ rpy30noabEMHOCTH"
Pemenue 3amau no temam: «IlnaBanue cynos. Pemenue 3anau
52 BO3,I[YXOHJ'I:][33.HI/IC», «/laBnenne TBep,Z[LI))/(ﬂTeJ'I, " Bubmorexa LIOK
KHIKOCTEH 1 Fa308y https://m.edsoo.ru/ff0a3654
53 KonTponbHas pabora o Teme «/laBiaeHne TBEpIbIX Kontponsnas
TeJI, JKUJKOCTEH U Tra30By» pabora
VYcrHbIl omnpoc Bubnuoreka [IOK
>4 Mexaririeckas padora ’ https://m.edscl)i).ru/ff0a3f82
55 MomtHOoCTh. EMUHUIBI MOIITHOCTH Yeribiit onpoc bubamoreia LIOK
https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccnenoranue "Pacuér mourHoOCTH, [IpaxTrueckas
pa3BUBaEeMoOl Mpu MoaAbEME IO JiecTHULE" pabota
57 [Ipocteie Mmexanu3mebl. Poryar. PaBHoBecue cui Ha VYceTHBI ompoc

pbIyare



https://m.edsoo.ru/ff0a2fc4
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Priuaru B TeXHHKE, OBITY M IPUPOJIE. JIaboparopHas
58 JlaGoparopHnas pabdora «};/Iccnpeﬂr());:mne YCIIOBU 1 0.5 pa60Tpa ’ bubmorexa LIOK
https://m.edsoo.ru/ff0a478e
paBHOBECHS phluara
Pemenue 3anad no teMe «YciaoBusa paBHOBECHUS Pemenue 3anau bubnuoreka [IOK
59 1
peIyara» https://m.edsoo.ru/ff0a48a6
KoaddummenT moae3noro aeicTBusS MeXaHU3Ma. JlabGopaTopHas
60 Jlaboparophas pabora «M3mepenne KI1/] 1 0.5 | pabora
HaKJIOHHOM MITOCKOCTH
" " Pemenue 3anau bu6moreka [JOK
61 Pemenue 3amau o teme "Pabdota, moniHocTs, KI1/] 1 https://m.edsoo.ru/ff0adcAs
Mexanunueckas sHeprusi. Kunernueckas u VYeTHBI onpoc bubmmorexa [IOK
62 1
MOTCHIHATbHAS SHEPTHs https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUSI MEXaHUIECKOH SHEPTrUu 1 ¥ CTHbIit onpoc bubamorera LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT M0 TeME "DKCIEPUMEHTAILHOE [IpakTuueckas
64 oTpe/ieTIeHre N3MEHEHHUS KHHETHIECKON U 1 1 pabota
MOTEHIIMATBHOW YHEPTUH MPU CKATHIBAHUU TENa TI0
HAaKJIOHHOM MIIOCKOCTH"
65 KonTponbHas pabora o teme «Pabora 1 Koutponbshas
MOIITHOCTb. DHEPTHUSI» pabora
66 PesepBHblii ypok. Pabora ¢ Tekcramu 1o Teme 1 VYeTHbI ompoc Bubmoreka [JOK
"MexaHudeckoe qBHKeHuE" https://m.edsoo.ru/ff0a4ee6
67 PesepBHblii ypok. Paborta ¢ Tekcramu 1o Teme 1 VYeTHbI ompoc Bubmmorexa [JOK
" JlaBiieHurEe TBEPBIX TEJ, JKUIKOCTEH 1 ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PezepsHylii ypok. Pabota ¢ TekcTamu 1o teme 1 YceTHbIl onpoc
"Pabora. MomHoCTh. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12
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