AnHOTanms K paboyeil mporpamMme 1o yaeOHOMY IMpeaIMeTy

HaszBanue yueOHoOro npeameral/ yaeOHOMY
KYpPCY/KypCY BHEYPOUHOM JESITEIbHOCTH

¢n3mnKa

HopmatuBHas 6a3a

«3akoH 00 obpazoBanuu B Poccuiickoii
®denepanum» ot 29 nexadps 2012
Ne273 —D3;

@denepanbHbId FOCYAAPCTBEHHBIN
o0OpazoBaTeIbHbIM CTaHIAPT OCHOBHOTO
oO1ero 00pa3oBaHusl, yTBEP>KIEHHOTO
[Tpukazom MunucrepcTBa 00pa3oBaHUs
Hayku Poccunickon @enepanuu oT
17.12.2010 r Ne 1897 «OG6 yTBepkaeHUY
(enepanbHOro rocyJapCTBEHHOTO
00pa30BaTEIbHOrO CTaHAAPTa OCHOBHOIY
ob1iero oOopa3oBaHuUs»;

npuka3 MuHucrepcTBa 00pa3oBaHuUs U
Hayku P®D Nel577 ot 31 nekabpst 2015 r
«O BHeceHHH U3MEHEHUH B (peepanbHbl
roCyJapCTBEHHBI 00pa30BaTeIbHBIN
CTaHJapT OCHOBHOTO 0OOIIIETO
00pa3oBaHus, YTBEPKIACHHBIN MTPUKA30M|
MuHnucTepcTBa 00pa3oBaHUs U HAYKU
Poccuiickoit deaeparuu ot 17 nekadbps
2010 1. Ne 189

MMCHMO JIeTTapTaMeHTa O0IIero
obpazoBanus MuHUCTEPCTBA
obOpaszoBaHus 1 Hayku Poccuiickoi
®epneparuu «O OpUMEPHON OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMe OCHOBHOTY
oOmrero oopazoBanusi» ot 01 HOAOPs
2011 r. Ne 03-766;

npukaza Munobpuayku Poccun ot
17.12.2010 Ne 1897 «O6
yTBEPKJIEHUHU (heIepabHOTO
rOCYJapCTBEHHOTO
00pa3oBaTEILHOIO CTaHIapTa
OCHOBHOTO 001IIeT0 00pa30BaHU»
(manee — ®I'OC OOO BTOpOTO
MOKOJICHUS );

[Iporpammsl Bocnutanuss MbOY
«COIIINe 60




uM. repoeB Kypckoit OuTBbI»

Lenu

pa3BUTHE UHTEpPECa U CTPEMIICHUS
oOy4Jaromuxcs K HAyYHOMY U3yUYEHUIO
IPUPOJIBI, PA3BUTHE UX
WHTEIUIEKTYaTIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM;

Pa3BUTHE NIPEICTABICHUN O
HAy4YHOM METO]I€ MO3HAHUS U
dbopMupoBaHUE UCCIEOBATETHLCKOTO
OTHOIIICHUS K OKPY>KAIOIIUM
SIBIICHUSIM;

dbopMupoBaHuE HAYYHOTO
MHUPOBO33PEHUS KaK pe3yJbTara
W3YUYEHUS OCHOB CTPOCHUSI MAaTEPUU U
dbyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKWU;

dbopMupoBaHUEe YMEHUM
PUMEHSATH (PU3UYCCKUE 3HAHUS U
Hay4HbBIC JI0KA3aTeIbCTBA JJIs
00BSICHEHUS OKPYXKAIOIINUX SBJICHUMH;

dbopmMupoBaHUe MPEJCTABICHHUH O
posii PUBHMKHU JIJIST Pa3BUTHUS IPYTUX
€CTECTBCHHBIX HAyK, TEXHUKHU U
TEXHOJIOT UM,

pa3BUTHE MPEICTABICHHUH O
BO3MOJKHBIX c(epax Oymyriei
npo¢eCCHOHATILHON IeATeIbHOCTH,
CBSI3aHHOU ¢ (PU3HUKOM, MOJIrOTOBKA K
JnajgpbHeneMy 00y4eHHUI0 B ’TOM
HaIlpaBJICHUH,

dbopMupoBaHUE TOTOBHOCTH K
JanbHEeNIeMy U3y4eHuIo (GU3MKU Ha
yrayOnEéHHOM YPOBHE B paMKax
COOTBETCTBYIOIMIUX Tpodrien
00y4YeHHUS Ha YPOBHE CPEIHEr0 OOIIEro
00pa3oBaHu4.

3amaun

MpUOOPETEHNE 3HAHUU O TUCKPETHOM
CTPOCHUHU BEIIECTBA, MEXAaHUUYECKUX,
TETUIOBBIX, JICKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUSX;

MpHUOOPETEHNE YMEHUM aHATIM3UPOBAThH
1 00BSACHATH (PU3HMYECKUE SIBICHUS Ha




OCHOBE U3yYEHHBIX (PU3NUECKUX
3aKOHOB U 3aKOHOMEPHOCTEN;
OCBOEHHME METOJOB pEUICHUS
pacu€THBIX U KaYECTBEHHBIX 3a/1a4,
TPeOYIONIUX CO3JaHUs U
UCIOJIb30BaHUs (PU3HUECKUX MOJIENEH,
BKJTIOYAsi TBOPUYECKHE U MPAKTHKO-
OpPUEHTHPOBAHHBIE 3a]1a4H;

pa3BUTHE UCCIEIOBATEIbCKUX YMEHHUM:
HaOI01aTh SBICHUS U H3MEPATH
¢uznyecKue BEININHBI, BBIIBUTATH
THIOTE3bI U TIpejIaraTh
AKCIIEPUMEHTAJIbHBIE CTIOCOOBI UX
NIPOBEPKH, TNIAHUPOBATH U MPOBOIUTH
OTIBITHI, SKCTICPUMEHTATbHEIC
UCCJIeIOBaHUS, aHAJTM3UPOBATh
NOJTyYeHHBIC JaHHBIC U JINaTh
BBIBOJIBI;

OCBOEHHE MPUEMOB PabOTHI €
uH(popmaleil pu3nIecKoro
coJiepyKaHusl, BKIOYast HH)OPMALIHIO O
COBPEMEHHBIX JIOCTH)KEHUAX (PU3UKH,
UHTEpIpETaLus U KPUTHUECKOE
OllIEHHMBaHUE UH(pOpMaLUY;
3HaKOMCTBO cO cepamu
npo¢ecCUOHATIBHON e TENbHOCTH,
CBSI3aHHBIMHU C (PUBHKOH, 1
COBPEMEHHBIMU TEXHOJIOTHSIMH,
OCHOBaHHBIMHU Ha JIOCTHXKEHUSAX
(bU3UYECKON HAYKH.

OOBbeM 4acoB Ha PEeATU3ALMIO TPOrPAMMBI 110
rojiaM oOy4eHus

Ha u3ydenne ¢puzuku (yriyonEHHbBIN
YpOBEHb) HA YPOBHE OCHOBHOTO
obmmero obpazoBanus orBoauTcs 340
yacoB: B 7 kitacce — 102 ygaca (3 yaca B
Hegnento), B 8 kiacce — 102 yvaca (3
yaca B HeJlelmo), B 9 kiracce — 136
yacoB (4 yaca B HEJIEJNIO).

q)OpMLI KOHTPOJII OCBOCHUA




MVYHULIUITAJIBHOE BIO/DKETHOE OBILIEOBPA3OBATEJIBHOE VUPEXIEHUE
«CPEJTHS ST OBIIEOBEPABOBATEJIBHAS IIIKOJIA Ne60 IMEHU I'EPOEB KYPCKOI
BUTBbD»

[TPUHSATA YTBEPXJIEHA
Pemennem nemaroruyeckoro coBeTa npukazoM MBOY «COIIINe 60
MBOVY «COIINe 60 um. repoes uM. repoeB Kypckoii OUTBBI»
Kypckoit OuTBBI» o1 30.08.2023 r. Ne 634 Ont
IIpoTtokon Nel ot 30.08.2023 1.

PABOYAA ITPOTPAMMA
1o ¢pusuke
5-9 kiacchl
(yriyOJieHHBIN YpOBEHB )

CocTaBuUTEIb:
dunrko N.A.,
yauTenb GU3NKu

Kypck — 2023



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHAa HAa OCHOBE TMOJIOXKEHHH M TpeOOBaHMU K pe3yibTaTaM OCBOCHHS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHON MPOTPAMMBbI, MPEICTABICHHBIX
B ®I'OC OOO, a paboueit mporpaMmbl BocriuTanusi 1 KoHuenuuu npemnoiaBaHust
yuebHoro npenmera «Pusnka». [Iporpamma paspaboTraHa Ha OCHOBE CJEIYIOIINX
HOPMATHBHBIX aKTOB U yU4€OHO-METOINICCKUX JOKYMECHTOB:

e 3akoH 00 oOpa3zoBanuu B Poccuiickoit @eneparum» ot 29
nexadps 2012 Ne273 —D3;

o denepanbHbIN TOCYIAPCTBEHHBIN 00pPa30BaTEIIbHBIN CTAHAAPT
OCHOBHOTO 00111eT0 00pa3oBaHus, yTBepKaeHHOro [Ipukazom
MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoit @eaepanuu oT
17.12.2010 r Ne 1897 «O6 yrBepxkaeHuu henepaibHOro
roCy/IapCTBEHHOT'O 00pa30BaTEIbHOTO CTAaHAPTa OCHOBHOTO
o01rero oOpa3oBaHUs;

e mpuka3 MunucrtepcTBa oopazoBanus u Hayku PD Nel577 ot 31
nekadps 2015 r. «O BHeceHUU U3MEHEHUH B (hesiepanbHbIN
roCy/IapCTBEHHBIN 00pa30BaTEIbHBIN CTaHIaPT OCHOBHOTO OOIIEro
oOpa3oBaHus, YTBEPKIECHHBIN puka3zoM MuHHCTEpCTBA
obOpasoBanus u Hayku Poccutickoit deaeparuu ot 17 nexadps
2010 1. Ne 1897;

® [KCHMO JernapTaMenTa ooiiero oopasoBaHusi MuHuctepcTBa
obpaszoBanus u Hayku Poccutickoit deaeparun «O mpumMepHOit
OCHOBHO# 00pa3oBaTeILHOM IPOrpaMMe OCHOBHOT'O OOIIETro
oOpazoBanus» ot 01 Hos6ps 2011 1. Ne 03-766;

e nmpukaza MunoOpHayku Poccun ot 17.12.2010 Ne 1897 «O6
yTBEPKJEHUHU (hellepanbHOTO rOCYAapCTBEHHOTO
00pa30BaTeIbHOrO CTaHAAPTa OCHOBHOI'O 00OIIEro
obpazoBanus» (nanee — GI'OC OOO BTOPOTO MOKOJICHNUS);

e Tlporpammel Bociutanust MBOY «COIINe 60

uM. repoeB Kypckoit OUTBBI»

Copnepxanvue mporpaMMbl 1O (U3WUKE HANPABICHO HA YIOBJICTBOPEHHUE
MOBBIIICHHBIX  3alPOCOB OOYYAIOIIUXCS, CTPEeMAIIHXCI K Ooee TIyOOKOMY
OCBOCHHMIO (M3WUYECKUX 3HAHWUH, W HA (POPMUPOBAHHE ECTECTBEHHO-HAYYHOUH
rpaMOTHOCTH oOyyaromuxcsi. B mnporpamme mno (Qu3nke  yYUTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mpeamera B peanusanuu tpedoBanuit ®I'OC OO0 «
IJIAHUPYEMBIM JTUYHOCTHBIM U METaNPeAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TaKXKe



MEXKIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHUsI.

[Iporpamma no (pu3uke ycraHaBIMBaeT pacupeneseHue yueOHOro Marepuania
1o rojgaM o0yudeHwus (Mo Kjaccam), MpejjiaraeT MpUMEPHYI0 MOCJIEI0BATEIbHOCTh
M3YUYeHUsI T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKAHUA U
yu€Te BO3pPACTHBIX OCOOEHHOCTEN 00yUaronuXxcsl.

[Iporpamma mo ¢usuke pa3paboTaHa C LEJIbIO OKa3aHHUS METOJUYECKON
MOMOILHY YYUTENIO B CO3aHMU paboyeil mporpaMMbl O y4eOHOMY MPEIMETY.

®duszurka SIBISETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYUYHBIX YUeOHBIX
PEeIMETOB, MOCKOIbKY (pU3nUEeCKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMUeEH, OMonoruei, acTpoHOMHeH u puznyeckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYUHYI0 KapTHUHY MHpa, MPEJOCTABIAECT Hauboliee sSCHbIE
o0Opasibl MPUMEHEHUSI HAYYHOTO METOJla TIO3HaHUS, TO €CTh Croco0a MojayydeHus
JIOCTOBEPHBIX 3HAHUI O MUDE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUEeCKOro OOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEepeca K HayKe Yy 00yJaronimxcs.

N3yuyenue @u3uku Ha yrioyOnEHHOM YypOBHE MPEIOJIaraeT YBEPEHHOE
BJIAJICHUE CIEAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTEepU3YIOIIUMHU
€CTECTBEHHO-HAYYHYIO T'PAMOTHOCTb:

HAY4YHO OOBSICHATH SIBJICHUS,

OILICHUBATh ¥ TOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0BAHMUS;

UHTEPIPETUPOBATh TaHHBIE M HWCIIOJIb30BATh HAay4YHBIE JOKA3aTEJIbCTBA IS
MOJIYYEHUS BHIBOJIOB.

Henun wusyuenus QuU3MKK HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenojgaBanus ydeOHOTo mnpenmera «Dusnka» B
oOpa3zoBaTebHBIX oOpranu3amusax Poccuiickoit dexepanuu, pean3yrOIIUX
OCHOBHBIE  00111€00pa3oBaTelbHBIE MPOTPAMMBI, YTBEPKIEHHOW peIIeHUEeM
Komnerun MunucrtepcTBa npocsernieHusi Poccuiickoit denepanuu (MpoToKoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Lenn n3ydenus GU3MKN HA YTIIYyOJIEHHOM ypOBHE:

pa3BUTHE HMHTEpPECa M CTPEMJICHHS OOydYalOIIUXCS K HAYYHOMY H3YUYEHUIO
MPUPO/JIbI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM;

pa3BUTHE NPEACTABICHUNA O HAYYHOM METOJie€ MO3HaHWS U (HOPMHUpPOBAHUE
MCCIIEIOBATEIBCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHupOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4UeHHUS OCHOB
CTpOEHUS MaTepUH B PyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHue yMEHHMN NTPUMEHATH (U3UYECKHE 3HAHUS U Hay4dHbIE
JI0Ka3aTeNIbCTBA JJIs1 OOBSICHEHUS] OKPYXKAIOIIUX SIBICHUM;



dbopMupoBaHue TMpeACTaBICHUM O ponu (U3UKA I Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUI 0 BO3MOXHBIX  cdepax  Oyayuieit
npoeCCUOHANLHON  ACSTEILHOCTH, CBSI3aHHOM C (QU3MKOHM, TMOJArOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HaNpaBIE€HUU;

dbopMupoBaHue TOTOBHOCTH K JajbHEUIIEMY HW3y4yeHUIO0 (U3UKU Ha
yriy0a€HHOM YpOBHE B paMKaX COOTBETCTBYIOLIUX Mpoduiieid 00ydyeHHs Ha ypOBHE
CpeaHero oo011ero 0opa3oBaHus.

JlocTkeHue 3TUX 1esaeidl mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO
oO1rero 00pa3oBaHus 00ECIEYMBACTCS PEIICHUEM CIEAYIOMNX 3aa4:

npuoOpeTeHne 3HaHUM O AMCKPETHOM CTPOCHHUU BEILECTBA, MEXAHHUYECKUX,
TETUTOBBIX, 3JICKTPOMArHUTHBIX M KBAHTOBBIX SIBICHUSX;

npuoOpeTeHne YMEHUI aHATU3UPOBATh U OOBICHATH (DU3NUYECKUE SIBJICHUS Ha
OCHOBE M3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJOB PELICHUSI PACUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOMIHNX
CO37aHUsl W HCIIOJNIb30BaHUSI (PU3MYECKUX MOjeNel, BKIIOYAas TBOPYECKHE H
IPaKTUKO-OPUEHTUPOBAHHBIC 3a]1a4H;

pa3BUTHE HCCIEOBATEIIbCKUX YMEHUN: HaOMIoAaTh SBICHUS U M3MEPSATH
(¢u3nueckre BeIIMYUHBI, BBIIBUTATh TUIIOTE3bI U Mpejiarath dKCIiepuMEHTaIbHbIC
CIocoOBl UX MPOBEPKH, TUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCJIeIOBaHNs, aHAJM3UPOBATh MOJyUYECHHbIE JaHHBIC U JIeNIaTh BHIBOJBL;

OCBOEHHE TNPUEMOB paboThl ¢ WHOOpMaIlHel (HU3UIECKOro coaepKaHus,
BKJIIOUass HH(GOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSIX (U3UKU, HHTEPIIPETAIUS U
KPUTHYECKOE OlIEHUBaHUE HH(POPMAIINH;

3HAKOMCTBO CcO cdepamu MpodecCHOHaTBHON e TENbHOCTH, CBSI3aHHBIMU C
(Gu3MKOi, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHUSAX
bu3uYeCcKoi HayKH.

Ha u3yuenne pusuku (yrayOn€HHBIN ypOBEHB) Ha YpOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus orBogutcs 340 vacoB: B 7 kiacce — 102 gaca (3 yaca B Heneno), B 8
kiacce — 102 yaca (3 4aca B Henento), B 9 kinacce — 136 yacoB (4 yaca B HEAEINIO).



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VTJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pesynbraTe usydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YaCTH:

e I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEpPeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nYIecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHYKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)2pasxcoanckozo u Oyxo6HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B 00CYKJICHUH OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHUKEHUN
176370478

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHIUIOB B JEATEILHOCTH
YYEHOTO;

e 3)acmemuueckozo 60CHUMAHUA:

BOCTIPUSTHE ACTETHYECKUX KayecTB (PU3MUECKONW HAyKH: €€ TapMOHUYHOIO
MIOCTPOCHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)yennHocmu HAyuHO20 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, BaXKHEUILEH COCTABIISIFOLICH
KyJbTYPBI;

OpUEHTAIlMS B JESATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpEeACTaBIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOIBI;

pa3BUTHE HAay4YHOUN JI00O3HATENbHOCTH, HMHTEpECca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

e 5)popmuposanusn Kynbmypel 300p06bsa u IMOUUOHAIbLHO20 ONAZONOTIYYUA:

OCO3HAHHWE IIEHHOCTH Oe3omacHoro oOpa3a KW3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BAXKHOCTH TMPaBWJI O€30MACHOTO TIOBEACHHS Ha
TPaHCIOPTE, Ha JOPOrax, C OHJIEKTPUYECKUM M TEIJIOBBIM OO0OpYJOBAaHHEM B
JIOMAITHUX YCIOBUAX;

c(hopMUPOBAHHOCTbH HaBbIKa pedIEKCUH, MPU3HAHUE CBOETO MTpaBa Ha OIINOKY
Y TAKOTO0 )K€ MpaBa y IPyroro 4yeaoBeKa;



e 6)mpyo0o6oco eocnumanus:

aKTUBHOE YyYacTU€ B pEUICHWHM NPaKTHUUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, ropoja, Kpas) TEeXHOJIOTUYECKOW M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOUIUX B TOM YHUCIE U (PU3NYECKUX 3HAHUK;

UHTEPEC K MPAKTUIECKOMY M3yUCHHIO TTpodecCHil, CBA3aHHBIX ¢ PUBHKOM;

o 7)IK0102UHECKO20 6OCNUMAHUA:

OpUEHTAIMSl Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM ISl pelieHus 3a1ad B
00J1acT OKPY’KArOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM U MyTed HX
pelieHus;

e 8)aoanmavyuu K u3MEHAIOUWUMCA YCI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUU TPU BBHITIOJIHEHUH HCCIICIOBAHUN U
MPOEKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHUX;

MOBBIIIICHUE YPOBHS CBOCH  KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO
NeSTeIbHOCTB;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWKM, yMEHUU (HOPMyIHpPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3NUECKUX 00BEKTaX U SBICHUAX;

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTu
[1)76370 478

IUIAHUPOBAHUE CBOETO Pa3BUTUS B TNPUOOPETEHUH HOBBIX (HU3MYECKUX
3HAHUM;

CTpEeMJICHHE aHATU3UPOBATh U BBISBISATH B3aUMOCBSI3U MIPUPOJIBI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (HU3HUECKUX 3HAHUI;

OLICHKA CBOMX JCWCTBUHW C YYETOM BIMSHHUSA Ha OKPYXAKOIIYI Cpeny,
BO3MOXKHBIX TJIOOAIBHBIX MTOCIIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUs MporpaMMBI 1o (PU3UKe Ha yPOBHE OCHOBHOTO O0IIIETO
oOpa3zoBanus y oOywatomerocs OyayT chOpMHUpPOBaHBI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIE  Y4eOHBIC  JICUCTBHS,  PETYISTHUBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornuyeckue JelcTBUA:
BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIC MMPU3HAKH 00BEKTOB (SIBJICHUN),
KJIacCU(ULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS] B paccMaTpuMBaeMbIX (pakTax,
TaHHBIX U HAOMIOACHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;

BBISIBIIATh TNPUYMHHO-CICACTBEHHBIE CBS3M TPU HU3YUYECHUH (DHU3HUECKUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOABI C HCIOJIB30BAHHEM JACTyKTHUBHBIX U
WHAYKTUBHBIX ~ yYMO3AKJIIOYEHWH, BBIIBUTATh THIOTE3bI O  B3aUMOCBSI3AX
(bU3UYECKUX BEITUYNH;

CaMOCTOSITETILHO BBIOMpPATh CHOCO0 penieHus ydeOHoM (u3nueckoi 3amadu
(cpaBHEHHE HECKOIBKUX BapUAHTOB PEIICHUS, BHIOOP HanOoONee MOIAXOMASIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKHe AeCTBHS

UCTIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

IPOBOJIUTH 1O CaMOCTOSITEIBHO COCTABICHHOMY TUIAHY OIIBIT, HECJIOXKHBIH
Gu3nYIEeCKuil SKCIIEPUMEHT, HEOOBIIIOE CCIEA0BaHNEe (PU3MUECKOTO SIBICHUS;

OILICHWBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(POPMAIIHIO, ITOTYICHHYIO
B XOJI€ MCCIICIOBaHUS FIIH IKCTICPUMEHTA;

CaMOCTOSITeTbHO (HOPMYITHPOBaTh OOOOINEHUS W BBIBOABI IO pPE3yJbTaTam
NPOBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIICTOBAHUS;

POTHO3MPOBATh BO3MOXHOE JIaJIbHEHIIIEe pa3BUTHE PUINICCKUX MPOIIECCOB,
a TaKKe BBIIBUTATh MPEIINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBUSX H
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOIbl, HHCTPYMEHThI M 3alpOChl MPU TIOUCKE U
otOope UHPOpPMaIIMU WU JAaHHBIX C YUETOM MPEAJIOKEHHON yueOHOH (hU3ndecKoit
3a/1auu;

aHAIM3UPOBATh, CHCTEMATHU3UPOBATh W MHTEPIPETHPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

OLICHMBATh HAA&XKHOCTh HHGMOpPMAIMKM TIO KPUTEPHUSIM, MPEAIOKESHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
uHbOpMallMd W WUIIOCTPUPOBATh peIIaeMble 3a/aydl HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOW TpaduKoil 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X07Ie 00CYKJeHUsI yaeOHOTO MaTepuana, pe3yabTaToB JIA00PaTOPHBIX padoT
Y TIPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYXK/1a€MOM TEMbI U BbICKA3bIBATh
UJICU, HAIICJICHHbIE Ha PEIICHUE 3aJlaud W MOJJAEp KaHUE OyaroxenaTeabHOCTH
OOIICHHS;

COIIOCTABJISITh CBOM CYXKJCHUS C CYKICHUSAMHU JIPYTMX YYaCTHUKOB JIHAJIOTa,
OOHapyXUBATH PA3TMYUE U CXOJCTBO MO3UIUKL;

BBIPAXaTh CBOKO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABIATh PE3YyJbTaThl BBIMOIHEHHOTO (PU3MYECKOrO OIbITA
(3KCIIEpUMEHTa, UCCIeIOBaHMs, IPOEKTA);

MOHUMAaTh ¥ HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYAIbHON
paboThI PU PEIIEHUH KOHKPETHON (PU3UUECKOI MPOOIEMBI;

OPUHUMATH 1I€JIM COBMECTHOM NIE€ATEIbHOCTH, OPTaHU30BbIBATH JAEUCTBUS 1O
€€ JOCTWKEHUIO: paclpelesaTb pPOJH, OOCYXJaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras KayeCTBEHHOTO pe3yJibTara Io
CBOEMY HANpaBJICHUIO W KOOPAMHUPYS CBOM JEHUCTBUSA C APYTMMH YIEHAMH
KOMAaH/IbI;

OLICHMBATh KayeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPHSIM,
CaMOCTOSTEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBUS.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX M YYCOHBIX CUTYyAIUsX, TPEOYIOMIUX IS
pereHns GU3NIEeCKUX 3HAHUM;

OPUCHTHPOBATbCS B  PA3IUYHBIX  MOJXOJaX  NPHUHATHA  PElICHUU
(MHIUBHYaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIICHUN TPy );

CaMOCTOSITEJILHO COCTABJISITH AJITOPUTM pEIIeHUs (PU3NYECcCKO 3amauu Wiu
IUIAaH HUCCIEAOBaHHUS C YU4E€TOM HMMEIOUIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/ijlaraeMble BApUAHThI PEIICHHUI;

JIeaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIlUH U MpeiaraTh IjaH e€ N3MEHEHNUS,

OOBSCHATh  TPUYMUHBI  JIOCTHKEHHUS  (HEIOCTIDXKEHMS)  PE3yJbTaTOB
JESTEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCIIC B XOJ BBITOJHEHUS
(Gu3MUeCcKOro WCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCSA CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIU U YCIOBUSM.

CTaBUTh C€0Sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WA JIUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

NpU3HABATh CBOE MPaBO HAa OMIMOKY MpHU pemieHn: HU3NIECKUX 3a/1a4d WIA B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBO JAPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K koHIly 00ydeHus npeaMeTHbIE pe3yJbTaThl Ha YIIyOJIEHHOM YPOBHE JOJIKHBI
OTpaxkaTb CPOPMUPOBAHHOCTH Y OOYHAIOUIUXCS YMEHHM:



WCIIOJIB30BaTh MOHATHS: (PU3NUECKUE U XMMUYECKUE SIBJIICHUS, HAOII0/ICHHE,
AKCHEPUMEHT, MOJIEJb, TUTIOTE3a, EIUHULIBI (PU3UUYECKUX BEJIMYHUH, AaTOM, MOJIEKYJIa,
arperatHbleé  COCTOSIHUS ~ BemiectBa  (TBEpHOE, KUIKOE, Tra3zoo0pasHoe),
MEXaHWYeCKOe JBIKEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEITHOE),
TpPaeKTOpUsi, paBHOJEUCTByIoIas cwi, aeopmanus (ympyras, IjacTAyeckas),
HEBECOMOCTbH, COOOILAIOIIHNECS COCY/IbI;

YBEPEHHO pa3nuuath sBIeHUs (Auddy3us, TEIIoBOE [BHKEHHE YACTHIL
BEIIIECTBA, PAaBHOMEPHOE JBIDKCHHE, HEPABHOMEPHOE JBI)KCHHUE, WHEPIUS,
B3aUMOJICHCTBHE TEJ, paBHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOM OCBhIO BpaIlleHUS,
nepeaavya JaBiIeHUS TBEPABIMU TelaMH, >KHIKOCTIMH M Ta3amu, atMocdepHoe
JIaBJICHUE; TUIABaHUE TEJI, TPEBPAIICHUS MEXaHUYECKON YHEPTHH) MO OMHUCAHUIO UX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIONIUX JaHHOE
(duznueckoe sBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUECKUX SBICHUN B OKPYKAIOIIEM
mMupe (B TOM 4wucie (U3UYECKHE SIBICHHS B TPUPOJIC: MPUMEPHI JIBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B KUBOW W HEKUBOU MPHUPOJIE, NEUCTBUE CUJT TIKECTH,
TpPEHUs, YIIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(EpHOro JaBieHUs Ha
KUBOW OpraHu3M, IJIaBaHUE PbIO, phlUary B TeJie YEJIOBEKa), IPU ATOM NEPEBOAUTH
NPAKTUYECKYIO 3a7]a4y B yUeOHYI0, BBIJICISATh CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH )
(bu3nUecKuX sSBICHU;

ONKCHIBATh M3Yy4YEHHBIE CBOMCTBA TeNl W (U3MYECKUE SIBICHUS, HCIONb3Ys
¢duznueckre BeIMUYUHbI (Macca, 00bEM, IMIIOTHOCTH BELIECTBA, BPEMsI, TyTh, CPEIHSS
CKOpOCTb, CHJIa YNPYTOCTH, CHJIa TSDKECTH, BEC Teia, CHJia TPEHUs, JaBJICHHE
TBEPIOTO TeJa, JaBICHHUE CTOJI0A )KUKOCTH, BBRITATKUBAIOIIAS CHJIA, MEXaHUYECKasI
paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3 HUIIMEHT II0JIE3HOTO
JEHUCTBUSI MEXaHU3MOB, KHHETHUECKAsl U TIOTEHIIMAIbHASL YHEPTusl), IPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMbIX BEIHYHMH, UX
o0O3HAaueHUsT W EAUHUIBI (PU3NYECKUX BEIWYMH, HaXOIUTh (OpMyIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3MYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHHUS U IIPOIIECCHI, UCTIONB3YSI
MIpaBUJIa CIOKEHHUS CUII (BJOJIb OAHOM MpsAMOit), 3aKoH I'yka, 3akoH [lackains, 3akoH
Apxumena, IpaBuiIo paBHOBECHS pbryara (0J0Ka), «30J10TO€ MPABUII0» MEXAHUKH,
3aKOH COXpPAHEHUSI MEXaHUYECKOW DSHEpPruu, MpU 3TOM J1aBaTh CIOBECHYIO
bOpMyIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATUIECKOE BHIPAKCHUE;

CTPOUTH MPOCThbIe (PU3UYECKHE MOJEIU pPEealbHbIX OOBEKTOB, MPOILECCOB U
SBJICHUM, BBIACIATH IPU HTOM CYIIECTBEHHbIE U BTOPOCTENEHHBIE CBOWMCTBA
00BEKTOB, IIPOIIECCOB, SBICHUM, TPUMEHATh (PU3NUECKHUE MO 71 OOBSICHEHUS
(U3UYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSCHATH (PU3UUECKHUE SIBICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIC B
KOHTEKCTE CHUTyalluidi MPaKTUKO-OPHEHTHUPOBAHHOTO XapakKTepa, MW pelaTh
KayeCTBCHHBIC 3a/ladyl, B TOM 4HCIE TpeOyIOIue YHUCICHHOTO OIICHUBAHMS
XapaKTePHBIX 3HAYCHUN (DU3UYCCKUX BEIUYUH, TIPU ITOM BHIOMpAThH aJeKBATHYIO
(GU3HUECKYI0O MOJCIb, BBISBIATh MPUYUHHO-CIICICTBCHHBIEC CBSI3M U BHICTPAHWBATh
JIOTUYECKYIO IIEMOYKY pacCyXJA€HHM C Omopod Ha U3YYEeHHbIE CBOICTBa
bu3nYecKux sBJICHUH, (U3NIECKHUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemats pacdyéTHble 3ama4yu (B 2—3 NEWCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢u3uku, BeIOMpas aieKBaTHYIO (PU3NYECKYIO MOJIENb, C UCIOJIb30BAHUEM 3aKOHOB
1 GOpMYJI, CBSI3BIBAIOIINX (PU3NIECCKUE BEIIMINHBI, 3aITUCHIBATH KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a9H, BBISBISITh HEJOCTAIONINE WM N30BITOYHbIC TaHHBIE,
O00OCHOBBIBaTh BBIOOp METOJAa pEIICHUs 3a/Jadyd, WCIONIb30BATh CIPABOYHBIC
JaHHBIE, TMPOBOJUTH MaTeMaTHYeCKHe MpeoOpa3oBaHusl U Pacu€Thl, OICHUBATH
PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHHS (U3MUYECKOW BEIMYWHBI M OINPEACIATH
pPa3MEpHOCTh PU3NICCKON BEJTMYHHBI, TOJIYICHHOH MPU PEIICHUH 3a/1a4H;

pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIU (PUIUIECKUX
METOJIOB, W TIpeajiaraTb OPHEHTUPOBOYHBIA CIIOCOO peIIeHHs, B OINUCAHUH
UCCJICIOBAaHUs  pacro3HaBaTh IMPOBEpPSAEMOE  MpPEANnojoxkeHue (TUIoTe3y),
MHTEPIPETUPOBATH MOTYyUYEHHBIN pe3yJIbTaT;

IIPOBOAMUTH OIBITHI M0 HAOIIOIEHUIO (PU3UUECKHUX SBICHUN WU (PU3MUECKHUX
cBoiicTB Ten (muddy3us, TEMIOoBOE paclIUpEeHUEe Ta3oB, SBICHUE HHEPIUH,
M3MEHEHHE CKOPOCTH MPU B3aUMOJICHCTBUU TeJ, Iepeaada JaBIeHUs )KUIKOCThIO U
ra3oM, IMpOsIBICHHE JEHCTBUS aTMOC(EPHOro aBJICHMS, ICHCTBUE TPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH TMPEANONOKEHHE (THUIOTE3y) O BO3MOXKHBIX
pe3yiabpTaTtax HaOII0ICHUH, CAaMOCTOSTEIFHO COOUPATh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus ¥ GOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH TMPSIMbIE W KOCBEHHBIE U3MEpEHUs (U3HUECKUX BEJIHYUH
(paccrostHue, IPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, cujia, TeMIeparypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOTO Tella, CHJIa TPEHUS CKOJBKCHHS, TaBJICHHUE
BO3/IyXa, BRITAJIKMBAIOIIAS CHJIA, ACHCTBYIOIIAs HAa TOTPYKEHHOE B KUIKOCTH TEIIO,
KOA(h(DHUIMEHT TMOIe3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB) C HMCIOJIB30BAHUEM
aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP METOAA M3MEPEHUS,
dbuKcHpoBaThH MOKa3aHUsS MPUOOPOB, HAXOAUTH 3HAYCHUE U3MEPSEMON BETUINHBI C
MOMOIIbIO YCPEIHEHUS Pe3yIbTaTOB CEPUN U3MEPEHUN U OIICHUBAThH MOTPEIIHOCTD
W3MEpPEHUN;

IPOBOJNTH HECIOKHBIE IKCIEPUMEHTAIBHBIC HCCIEIOBAHUS 3aBHUCHUMOCTEH
¢u3nuecknx BETWYHH (3aBUCUMOCTH TYTH PAaBHOMEPHO JABMXKYIIETOCS Tela OT
BPEMEHU JBWKCHHUS TeJa, CHUJBI TPEHUS CKOJBKEHHS OT CHUJIBI HOPMAIBHOTO
JaBJICHUS, Ka4ecTBa 00pabOTKH MOBEPXHOCTEH TET M HE3aBUCUMOCTH CHIIBI TPCHHUS



OT IUTOIIaJAN CONPUKOCHOBEHHMS TEJ, CWIBl YIPYTOCTH OT YIJIMHEHUS IPYKUHBI,
BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOrpYyKEHHOW YacTH Teda M OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Tela, OT INIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJI0, YCIOBUH TUIaBaHUs Tell, YCIOBUWA paBHOBECHUS pblyara v OJOKOB):
COBMECTHO C YyuuTeldeM (POpMYIHpPOBaTh 3aJadyy WU THUIOTE3y HCCIEIOBaHUS,
CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh  MCCIIEIOBAaHUE, CaMOCTOSITEIbHO  COOUpPATH
DKCHEPUMEHTAIBHYI0 YCTAHOBKY C HCIOJB30BAaHUEM HWHCTPYKLHH, MPEICTABIATH
MOJIYYCHHbIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BHUJIE TaONMIl U TpauUKOB,
OLICHUBATh MOTPELTHOCTH, JAENATh BBIBOBI 10 PE3YIbTATaM UCCIEI0BAHUS;

coOnoaTh TMpaBWiIa TEXHUKH Oe€30MacHoro Tpyna mnpu pabore cC
71a60paTOPHBIM 000PYAOBAHUEM;

yKa3blBaTh MPUHIIMIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOLIUECS COCYIbl, 0apOMETp, pblyar, MO BUKHBIH
Y HETOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB C OMOPOM HAa UX ONMUCAHUS (B TOM YHUCIIE:
NOJIIUITHUKHA, YCTPOWCTBO BOJAOINPOBOJAA, THUIPABIMYECKHM mpecc, CcU(OH,
MaHOMETpP, BBICOTOMEp, MOPUIHEBOW HACOC, APEOMETP), HCMOJb3Yys 3HAHUA O
CBOMCTBaxX (U3MYECKUX SBJICHUW U HEoOXoaumble (U3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPHUTENbHBIX MPUOOPOB M TEXHOJIOTHYECKUX TMPOIECCOB TMpHU
pElIeHNH Y4eOHO-TIPAKTUYECKUX 3a/1aY;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O PUMEPax) MPaKTUYECKOTO
UCTIONIb30BaHMs (DU3UYECKUX 3HAHWNA B MOBCEIHEBHOM KU3HU IJIsi 0OECIICUCHUS
0€30IMacHOCTH TPU OOpallleHHH ¢ MpUOOpaMu M TEXHHUUYECKHMH YCTPOMCTBaAMH,
COXpaHEHHUSI 370pPOBbS M COOJIIONCHHUS HOPM DKOJOTHYECKOTO TIOBEICHHS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBIISATH OTOOpP HCTOYHUKOB HH(POpMAUU (PUIUUECKOTO COACPKAHUS B
Wutepuere, camocTosiTeNbHO (OPMYJIHPYsS TOUCKOBBIM 3ampoc, Ha OCHOBE
MMEIOIIUXCS 3HAHUM WM IIYyTEM CpPaBHEHHs DPa3JIWYHBIX HMCTOYHUKOB BBIIEIATH
uHpOpMaIMIO, KOTOpas  SBJISETCS  MPOTUBOPEUMBOW  HMIIM  MOXET  OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JIUTEPATypy (PU3NUYECKOTO COIEpkKaHUs, CIPABOYHBIE MATEPHAIIbI, PECYPChl CETH
WuTepHer, Bnanerp NpuUEMaMHM KOHCHEKTHPOBAHUS TEKCTa, NpPeoOpa3oBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO37aBaTh COOCTBEHHBbIE KpPAaTKHE€ IUCBMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHMKOB MH(pOpManUU (PU3HUECKOTO0 COJAEPKAHHS, B TOM YHUCIE



MyOJIMYHO JIeJIaTh KPaTKUE COOOIIEHUS O pe3yJbTaTaX MPOEKTOB WM YYEOHBIX
HCCIE0BAHUM, MPU OTOM TI'PAMOTHO HCIOJIb30BaTh HM3YUYCHHBIM MOHATUWHBIN
amnmnapart Kypca (pU3MKH, COMPOBOKIATH BHICTYIIJICHHE MPE3CHTALIUECH;

MPU  BBIOTHEHUU Y4YEOHBIX TPOEKTOB M UCCIEAOBAaHUN pacmpenensiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUM C MOCTABJIECHHBIMU 3aJla4yaMU, CICIUThH 3a
BBITIOJITHEHUEM IIJIaHA JICMCTBUI, aJE€KBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ B
NEATENbHOCTh TPYNIbI, BBICTPAUBaTh KOMMYHHUKATHBHOE B3aMMOJCHCTBUE,
YUYUTHIBAsI MHEHUE OKPYKAIOIIUX.

UCIIOJIK30BaTh MOHSATHSL (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBUXKEHUE
aTOMOB W MOJIEKYJ, arperaTHble COCTOSIHHSI BEIIECTBA, KPUCTAIIIMYECKUE U
aMmop¢HbIe TeNa, HACHIIEHHBIH M HEHACHIIIEHHBIH Map, CMOCOObl W3MEHEHUS
BHYTPEHHEH OJHEPruu, OHJIEMEHTApPHBIM DJJIEKTPUUECKUN 3apsil, HPOBOJHUKH,
MOJYNPOBOJAHUKH, TUAJIEKTPUKU, HCTOYHUKHU IMOCTOSIHHOTO TOKA, SJIEKTPUUECKOE U
MAarHuTHOE TMOJIS, ONTHUYECKash CHCTeMa) U CUMBOJMYECKHM S3BIK (PU3UKU TpH
peleHny y4eOHbIX U MTPAKTUYECKUX 3a]1a4;

YBEPEHHO pa3iuyaTh SBJICHUS (TEIUIOBOE pacHIMpeHHe (CKaTUE), TEIJI0BOE
paBHOBECHE, TMOBEPXHOCTHOE HATSXKCHUE, CMAUYMBAHHUE, KANWJUISIPHBIC SIBJICHUS,
UCTapeHue, KOHJIEHCAIMs, IUIaBJICHUE, KPUCTA/UIM3AlMsl, KHUIIEHHWE, CIOCOObI
TeIuIonepeaaun (TerIonpOBOIHOCTh, KOHBEKIIUS, U3IYUCHHE), TEIUIOBBIE MOTEPH,
AJIEKTpU3alusl TeJl, B3aUMOJEUCTBHUE 3apsiiOB, NEHUCTBUS DIECKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJICCTBUE MAarHUTOB, JEHCTBUE MAarHUTHOIO I10JI Ha
IPOBOJAHUK C TOKOM) IO OMMCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX SABICHUM B OKPYKAIOIIEM
mupe (B TOM uncie (¢GU3NUECKHE SABJICHUS B MPUPOJIC: TMOBEPXHOCTHBIE U
KalWUISIPHBIE SIBICHUS B MPUPOJE, KPUCTALIBI B Hpupoae, uznydeHue ConHIa,
3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHera,
AJIEKTPUUECKHE SIBIICHUS B atMocdepe, SJIEKTPUYECTBO JKHUBBIX OpPTraHU3MOB,
MarHuTHOE ToJjie 3eMJd, Apeid MOI0COB, PO MATHUTHOTO MO IS )KM3HU Ha
3emiie, MOJSPHOE CHUSHHE), MPU ITOM IEPEBOJUTH IMPAKTUYECKYIO 3aJayy B
y4eOHYI0, BBIICNIATh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (PU3UUECKHUX SBICHU;

OMKCHIBATh M3YUYEHHBIC CBOWMCTBA TeN U (U3MYECKHUE SIBICHUS, HCTIOIB3YS
dusznyueckre BeTUINHBI (TEMIepaTypa, BHYTPEHHSIS SHEPTHsl, KOJTUIECTBO TETUIOTHI,
paboTa rasa, ynenbHasl TEIUIOEMKOCTh BEIIECTBA, yJeJbHAs TEIJIOTa MUIABJICHUS,
yAelnbHasl TeIjaoTa NapooOpa3oBaHMs, yJleNbHAs TEIUIOTa CrOpaHusl TOIUIMBA,
KOG (PUIMEHT TOJIe3HOTO JIEWCTBUA  TEIJIOBOW  MAIllMHBI, OTHOCUTEIbHAs
BJIAJKHOCTh BO3/1yXa, OJICKTPUYECKHW 3apsif, CWIA TOKA, JJIEKTPUYECKOE
HanpspKEHUE, COINMPOTUBIICHME NpoBoAHWKA, D/IC B Lenu MOCTOAHHOTO TOKA,
ANEKTPUUYECKOE YACIbHOE COMNPOTUBICHUE BelllecTBa, paboTa ©U MOUIHOCTh



AIEKTPUUYECKOTO TOKA), MPU OMUCAHUM MTPABUWIBHO TPAKTOBATh (PU3MYECKUN CMBICI
WCIOJIb3YEMbIX BEIUYMH, MX O0O3HAYCHUS W €AUHULBI (U3UYECKUX BEIUYUH,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3UUECKYIO0 BEIUUYUHY C JIPYTUMHU
BEJIMYMHAMMU, CTPOUTH rpa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITUYUH;

XapaKTepU30BaTh CBOMCTBA Tell, GPU3UUECKUE SBJICHUS U MPOIECCHI, UCTIONb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETHYECKOW TEOPUU CTPOCHHUSI BEIIECTBA,
ypaBHEHHE TEIUIOBOTO OanaHca, 3aKOH COXPAaHEHHUs SJEKTPUUYECKOT0 3aps/ia, 3aKOH
Kynona, npuHIun cyneprno3uium 3JeKTPUUECKUX MoJier, 3akoH OMa 1151 ydacTka
nenu, npaswia Kupxroda, 3akon Oma s nmoigHoM 1ienu, 3akoH Jlxoyns-Jlenna,
3aKOH COXPAaHEHWs HHEPTHH, MPU ITOM pa3IUYaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U €r0 MaTEMaTUYeCKOE BhIPAXKEHHUE;

CTPOUTH TPOCThIC (HU3UYECKHE MOJICIU PeallbHBIX OOBEKTOB, MPOIIECCOB U
SIBJICHUHM, BBIJCIATh TPU HTOM CYIIECTBEHHbIE U BTOPOCTENIEHHBIE CBOWMCTBA
00BEKTOB, MIPOIIECCOB, SABJICHUHN, MPUMEHITh (PU3NUECKUE MOJIETHU JIsl OOBSICHEHHUSI
(bU3UYIECKUX TTPOIIECCOB U PEIICHUs YIeOHBIX 3a/1a4;

OOBSICHATH (PU3MUECKHUE SBICHUS, MPOIECCHI U CBOWMCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluil TMPaKTUKO-OPUCHTHUPOBAHHOTO XapakTepa, U peliaTh
KaueCTBCHHBIC 3aJja4yd, B TOM 4YHCJIE TPEOYIOIIME YHUCICHHOTO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3UYECKUX BEIUYUH, IIPU 3TOM BHIOUpAThH aJIEKBATHYIO
(bu3NUecKyt0 MOJIEIb, BBISBISATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3M U BHICTPAUBAThH
JOTHUYECKYIO0 LEMOYKY pacCyKIEHU C ONOpOdM Ha H3YyYEHHBIE CBOWCTBA
buznueckux sBIEHUN, (GU3NUECKUE 3aKOHbBI, 3aKOHOMEPHOCTU U MOJICIIN;

YBEPEHHO pellaTh pacy€THbIe 3ajadyu (C omopoid Ha 2—3 ypaBHEHMS) IO
H3y4aeMbIM TeMaM Kypca (U3UKH, BBIOMpas aJeKBaTHYIO (PU3HYECKYIO MOJIEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIONINX (PU3NYECKHUE BEIHYUHBI,
3alUChIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE pELICHUE 33Ja4yH, BBISBISTH
HEJO0CTAIOIIME WM W30BITOYHBIE JaHHBIE, 00OCHOBBIBATH BHIOOP METO/Ia PEIICHUS
3a/1aud, HCHOJIb30BaTh CIPABOYHBIE JAHHbIE, IPUMEHSTh METOJAbl aHAJIN3a
pa3MepHOCTEH, MCIONb30BaTh rpad)UueCKUe METOMAbl PEIICHUs 3a7ad, MPOBOIUTH
MaTeMaTudeckue TmpeoOpa3oBaHMsi W pacuéThl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOT'O 3HA4YeHUS (HU3UYECKOW BEIMYMHBI U OMPEIEISATh Pa3MEpPHOCTh
(bu3nuecKol BETUYNHBI, MOJYYCHHOU MPU PEIICHUH 3a/1a4H;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEITUTh MPU MIOMOIITH (PU3NIECKUX
METOJI0OB, M TpeajiaraTb OPUEHTUPOBOUHBIA CIOCOO peIIeHHs, B OMNHCAHUU
HCCIIEIOBAHUSI  pAcloO3HaBaTh  IPOBEpSiEMOE  MPEAINOoNIOKEHHEe  (TUIOTE3Y),
MHTEPIPETUPOBATH NMOTYUYCHHBIN pe3yNbTaT;

IIPOBOJUTH OIBITHI 1O HAOIIOMEHUIO (PU3UYECKHUX SBICHUN WMIH (PU3HMUECKHUX
CBOMCTB Tei (KanmWwUIspHBIE SBJICHUS, 3aBUCHUMOCThH JIaBJICHHMSI BO3AyXa OT €ro
o0b€éMa U TeMIlepaTypbl, CKOPOCTH TMpOIlECCa OCThIBaHUSA (HArpeBaHMs) MpPU



U3JIyYEHUH OT LBETa H3JIydarolieil (IOrJiomaromnieil) MmoBepXHOCTH, CKOPOCTh
UCHIApeHUsi BOJBI OT TEMIIEPATyphbl >KUAKOCTH M IUIOHIAAM €€ MOBEPXHOCTH,
AIIEKTPHU3aIUs TeNl W B3aMMOACHCTBHE AIIEKTPHUUYECKHUX 3apsiOB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaIH3allisl MAarHUTHBIX MOJIEH TOCTOSIHHBIX MarHuTOB,
JCHCTBUS MarHUTHOTO TIOJIS HA TIPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHMTA,
CBOWMCTBA 3JICKTPOABHUTATENS MOCTOSHHOTO TOKA): (OPMYIUPOBATH MPOBEPSEMOE
NpeanojgoxkeHue (rumore3y) O  BO3MOXHBIX — pe3ysbTaTax — HaOJIOJEHUH,
CaMOCTOSITEJILHO COOMpPATh YCTAHOBKY W3 M30BITOUHOrO Habopa o0OpymoBaHWS,
OIKCHIBATH XOJI OMBITa U (DOPMYITHPOBATH BHIBOJIBI;

NPOBOJIUTh TMPSIMbIE M KOCBEHHBIE W3MEpPEeHHsI (U3UYECKUX BEIUYHH
(Temmeparypa, OTHOCHTENIbHAs BIIAXXHOCTh BO3[yXa, CHJIa TOKa, HaNpsOKEHUE,
ylenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTHUBIICHHE IPOBOJIHUKA, paboTra u
MOIITHOCTh DJIGKTPUYECKOTO TOKA) C MCIOJIH30BAHHEM AaHAJIOTOBBIX M HU(POBBIX
npuOOpoB, 0OOCHOBBIBATH BBIOOP METOAA WM3MEpPEHUs, (PUKCHUPOBATH IMMOKA3aHUS
nprOOpPOB, HAXOIUTH 3HAUCHUE MU3MEPSIEMOW BEIIMYMHBI C IMOMOIIBIO YCPEIHCHHS
pe3yabTaTOB CEPUH M3MEPEHUH U OIEHUBATH MOTPEITHOCTh U3MEPCHHIA;

IPOBOJIUTH IKCIIEPUMEHTAIBHBIC HCCIEIOBAHUS 3aBUCUMOCTEH (DH3MUECKUX
BEJIMYUH (3aBUCUMOCTH JABJICHHUS BO3JyXa OT €ro o0bEMa W HATPEBaHHS WU
OXJIXK]ICHUS, UCCIIEIOBAaHUE SIBJICHUS TEIJIO0OMEHA IIPU CMEIIUBAHUH XOJIOTHOU U
ropsiueil BoJbl, 3aBUCUMOCTH COITPOTHUBIICHUSI IPOBOJIHUKA OT €T0 JJIMHBI, IIIOIIAIN
MIOTIEPEYHOr0 CEYEHHS U YACIBHOI'O CONMPOTHUBIICHHS BEIIECTBA MPOBOJIHUKA, CUJIBI
TOKa, MPOTEKAIOIIEr0 4Yepe3 MPOBOJHUK, OT HaMpsHKEHUS Ha MPOBOJHUKE,
UCCJIeIOBaHKE TOCIEA0BATENBHOTO U MapalIeIbHOTO COSAMHEHHUM TPOBOTHUKOB):
COBMECTHO C yuuTedaeM (POpMyIHpOBaTh 3a7adyy M THUIOTE3y HCCICAOBAHMUS,
CaMOCTOSATETIbHO  TUTAHUPOBATH  HMCCIIEIOBAaHUE, CaMOCTOSITEIbBHO  COOUpPATH
AKCIIEPUMEHTATBHYIO YCTAHOBKY C MCIOJIB30BAHUEM HHCTPYKIIUHU, MPEACTABIATH
MOJIYYEHHBIE 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHJIE TAOIWIl W TpadHKOB,
OLIEHUBATh NOTPELIHOCTH, JeNIaTh BBIBOBI IO PE3yJbTaTaM HCCIEI0BAHNUS;

coOmoaTe mpaBmia O€30MacHOro Tpylda Mpu paboTe ¢ J1abopaTOpPHBIM
00opyTI0BaHUEM;

XapaKkTepHu30BaTh NMPUHIUIBI AEHCTBUS U3yYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJIOIMUECKUX MTPOLIECCOB C OMOPOI Ha UX OMUCAHUA (B TOM YHUCIIE:
CHCTE€Ma OTOIUICHUS TOMOB, TUTPOMETP, NapoBasi TypOrHa, aMIIepMETpP, BOJIBTMETP,
CUTUMK  DJIGKTPUYECKOM  DHEPTUM,  IJCKTPOOCBETUTEIbHBIE  MPHUOOPHI,
HarpeBaTeNIbHbIE AIEKTPONPUOOPHI (TPUMEPHI), MPEAOXPAHUTENN U UX IPUMEHEHHUE
B OBITY M TEXHUKE, NMPUMEHEHHE MOCTOSHHBIX MArHUTOB, 3JIEKTPOMAarHUTOB,
AIIEKTPOJIBUraTeNlb MOCTOSHHOTO TOKAa), HCHONB3ys 3HAHMSI O CBOMCTBax
du3nYeCKUX SABJICHUHN, HEOOXOAUMBIE (PU3NUYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;



pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIbHBIE MPUOOPHI
0 CXEMaM M CXEMaTUYHbIM PHUCYHKaM (KUJIKOCTHBIA TEPMOMETpP, TEPMOC,
MICUXPOMETP, TUTPOMETpP, JBHUIATENIb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOIL,
peocTaT), COCTaBIATh CXEMbl JJICKTPUUYECKUX IEMel C TOCJIEeNOBATECIbHBIM U
napajjieibHbIM COEIMHEHHEM JJEMEHTOB, pasjinyasi YCJIOBHbIE O0O0OO3HAUYECHHUS
3JIEMEHTOB JJIEKTPUUECKUX IIETIEH, NCTIOIb30BATh CXEMbI U CXEMATUYHBIE PUCYHKHU
W3YUYEHHBIX  TEXHUYECKUX  YCTPOWUCTB,  HUBMEPUTEIBHBIX  NPUOOPOB U
TEXHOJIOTUYECKUX MPOIIECCOB MPHU PEIICHUN YUeOHO-TIPAaKTUYECKUX 3a/aY;

MPUBOAUTEH IPUMEPHI (HAXOAUTH UH(OPMAIIMIO O MPUMEPAX) MPAKTHUECKOTO
UCIIOJIb30BaHUS (PUBMUECKUX 3HAHWU B MOBCEIHEBHOW >XKU3HU JJII O00CCIICUCHUS
0e30MacHOCTU TpU OOpallleHUH ¢ MpUOOpaMu U TEXHUUECKHMH YCTPONCTBaMH,
COXpaHEHHMsI 37I0pOBbsi M COOJIOJIEHUS HOPM DKOJOTHYECKOTO TOBEJCHUS B
OKPYKAIOIIEH CPEAE;

OCYIIECTBJIITh MOUCK MHpopManuu puzndeckoro cojaepxkanus B UHTepHeTe,
CaMOCTOSITEILHO (hOPMYJIUPYS TTIOMCKOBBIM 3aMpoC, HA OCHOBE UMECIOIINXCS 3HAHUM
U CpPaBHEHUS JIOTIOJIHUTEIBHBIX HCTOYHHMKOB BBIICISATH HWH(OpMAINIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUYMBOM MITU MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIB30BaTh TIPU BBHIMOJHECHUU YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISPHYIO
TuTeparypy (pusmdyeckoro conepikaHus, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WuTtepHer, Bnanerp NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uHGOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3faBaTh COOCTBEHHbIE NHUCHBMEHHBIE M KpAaTKUE YCTHBIE COOOIIECHUS,
000011ast nHOOPMAIUIO U3 HECKOJIBKUX MCTOUHUKOB (DU3UYECKOTO COJEPKaHMUS, B
TOM  4YHUCJIE€ MNyOJWYHO  TPEACTABISATH  PE3YNbTaThl  NPOEKTHOW  WIIH
UCCJIEA0BATEIbCKON IEATEIIBHOCTH, IIPU 3TOM IPAMOTHO UCMOJIb30BaTh N3yUYECHHBIN
MOHSATUHHBIN armapart Kypca (pU3uKu, COPOBOXKIATh BRICTYIIJICHHE TPE3EHTAIINECH;

NP BBITIOJHEHWU y4YEOHBIX MPOEKTOB U HMCCIEAOBAHUMN (DPU3NYECKUX MPOIIECCOB
pacnpenensiTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBUM C TOCTaBICHHBIMU
3a7ja4aMHM, CJICIUTH 3a BBINOJHEHUEM IUIaHA JECUCTBUU M KOPPEKTUPOBATH €rO,
aJICKBaTHO OIEHWBATh COOCTBEHHBIN BKJIA/ B IEATEILHOCTD IPYIIIIbI, BRICTPAUBATH
KOMMYHHUKAaTUBHOE  B3aHUMOJECHCTBUE, MTPOSBISAs TOTOBHOCTH  pa3peliarh
KOH(DITUKTHI.

UCIIOJIb30BaTh MOHSATHUS (CHCTEMA OTCUETA, OTHOCUTEIBHOCTH MEXaHUYECKOTO
JNBH>KEHUSI, HEBECOMOCTh WM IMEPETPY3KH, LEHTP TKECTH, MEXaHUYECKHUE BOJIHBI,
3BYK, WH(MPa3ByK U YIbTPa3BYK, DJIEKTPOMArHUTHBIE BOJHBI, PEHTTEHOBCKOE
U3ITydeHHE, IIKaIa MIEKTPOMAarHUTHRIX BOJIH, ICTOYHUKH CBETa, OJU30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI UCITyCKAaHUS W TOTJIONMEHus, anb(da-, 6eta- u raMma-
U3JIYYEHUs, U30TOMBI, si/IpHAs U TEPMOsJIEpHAsl YHEPreTUKA) U CUMBOJIMYECKUN
S3bIK (PU3UKYU TP PEIICHUHN YUYeOHBIX U MPAKTUYECKUX 3a]1ay;



YBEpEHHO  pas3nuyarh SBICHUS (PDaBHOMEpPHOE U  HEPaBHOMEPHOE
OPSIMOJIMHEWHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIIKEHUE,
CBOOOIHOE MaJeHUE TeJ, IBWKEHHE II0 OKPY)KHOCTH, B3aUMOJEHCTBUE Tell,
paBHOBECHE MaTepUATbHON TOYKH, pPEAKTHBHOE JBIDKEHHE, HEBECOMOCTD,
KoneOaTenbHOe JIBIKEHHE (TapMOHHMYECKHE, 3aTyXalollWe, BbIHYXJICHHBIC
KojeOaHus), PE30HAHC, BOJIHOBOE JBI)KEHHE (PaclpOCTpaHEHUE U OTpaKeHHE
3ByKa, UHTephepeHIus U audpakius BOIH), TPSIMOJIMHEHHOE paclpoCTpaHEHUE,
OTpaXEHUE M MPEJOMJICHUE CBETa, IIOJHOE BHYTPEHHEE OTPAXCHHE CBETa,
pa3ioxeHue O€loro cBeTa B CHEKTP M CIOKEHUE CIEKTPalIbHBIX LIBETOB,
€CTeCTBEHHAs  PaJMOAKTHBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CHEKTpa
U3TY4YCHHsI) 1O OMHMCAHHUI0O HMX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX TaHHOE (PU3MUECKOe SBICHHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UYECKUX SIBJICHUI B OKPY)KarOIIeM
mupe (B TOM Yucie (pU3MYECKHe SBICHUS B MPHPOJE: MPHIUBBI U OTIIWBEI,
nBwkeHne T1uiaHeT COJHEYHOW CHCTEMBI, pPEaKTHBHOE JIBHD)KCHHE JKHBBIX
OpPTaHMU3MOB, BOCIPHUATHE 3BYKOB JXHBOTHBIMH, 3EMIIETPSICEHHE, CEWCMUYCCKHUE
BOJIHBI, IIyHAMH, 3XO, IIBETA TEJ, ONTUYCCKUE SBICHHS B MPUPOJIEC, OMOIOTHIECKOE
ACHCTBHE BHUAMMOTO, VYIBTPa(QHOIETOBOITO H PEHTICHOBCKOTO HW3IyYeHUH,
€CTECTBEHHBI paANOaKTUBHBI (OH, KOCMUYECKHE JIYy4H, pagHOAKTUBHOE
U3Iy4eHHE TNPUPOAHBIX MHUHEPATIOB JEHUCTBUE DPAJMOAKTHUBHBIX H3Iy4EHUH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH IMPAKTHUYECKYIO 3a7jadyy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH) (PU3NUYECKUX SBJICHUN;

OINKCHIBaTh W3YYEHHBIE CBOWCTBA Tell W (DU3MUECKUE SIBJICHMS, HCIOJB3YS
¢usnyeckne BeIUMYMHBI (CpEeIHsss M MIHOBEHHAas CKOPOCTb Tejla IpHU
HEpaBHOMEPHOM JBW)KEHUHU, YCKOPEHHUE, IEepEeMEIIeHHE NpPU PaBHOYCKOPEHHOM
OpSMOJIMHEHHOM  JBW)KEHHH,  YIJIOBask  CKOPOCTb,  LEHTPOCTPEMHUTENILHOE
YCKOpEHHE, CUjla TPEHUs, cujla YIPYrocTH, cujla TSHKECTH, YCKOPEHHE CBOOOIHOTO
naJeHus, BeC Tela, LEHTP TSHKECTU TBEPAOIO Teja, UMITYJIbC Tejla, UMITYJIbC CHIIBI,
MOMEHT CHUJIbl, MEXaHHUecKas padoTa U MOUIHOCTh, HOTEHIIMAIbHAS SHEPT U Tea,
MOJIHATOTO HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHASI SHEPTUs CXKATON MPYKUHBI,
KUHETUYECKasi JHEprus, IOJHAas MeXaHWYecKas OSHEprus, Mepuoj M dYacToTa
Kosie0aHuil, Meproj] MaTeMaTHYECKOr0 U MPYKUHHOI'O MasiTHUKOB, JIJTMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEIOMIICHHUS
Cpelbl), IPU OMUCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI UCIIOIB3YEMBIX
BEJIMYMH, X 0003HAUYECHUS U €AMHULIBI PU3NIECKUX BETUYMH, HAXOAUTH (DOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (DU3MYECKYIO BEIMUUHY C APYTUMHU BEITUYHMHAMU, CTPOUTD
rpavKy U3y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUNH;

XapaKTepHu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOLIECCHI, HCTIONb3YS
3aKOH COXPAaHEHHUs JHEPruu, 3aKOH BCEMHUPHOTO TITOTCHHS, MPUHIIHI



CYyHEPIIO3ULMH CHJI, TPUHIIUIT OTHOCUTENBHOCTH [ anmiies, 3akonbl HproTOHA, 3aK0H
COXpPAaHEHHUSI MMITYJIbCa, TEOPEMY O KMHETHYECKOW SHEpruu, 3akoH ['yka, 3akoH
bepHysin, 3aKOHBI OTpa)KeHHsI M MPETOMJICHUS CBeTa, POpMyny TOHKOWU JUH3HI,
IUJAHETAPHYI0 MOJEJIb aTOMa, HYKJIOHHYIO MOJENb aTOMHOTO $Jpa, 3aKOHBI
COXpPAHEHHUS 3apsAJ0BOTO U MACCOBOIO YHWCEN MPHU SAEPHBIX PEAKUHUIX, MIPU 3TOM
pa3nuyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U €0 MATEMATUYECKOE BhIPAKCHHUE;

CTpOUTh (UBUYECKUE MOJICNIU pealbHBIX OOBEKTOB, MPOIIECCOB U SIBICHUMH,
BBIJICISITh TPU ITOM CYIICCTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBa OOBEKTOB,
MPOIIECCOB, SIBJICHUN, NPUMEHATh (U3UUECKUE MOJACIU Uil  OOBSICHEHUS
(bU3UYECKUX MTPOIIECCOB U PEIICHUs YUCOHBIX 3a/1a4;

OOBSICHATh (PU3UUECKHUE SBJICHUS, TTPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCJE B
KOHTEKCTE CHUTyallMil MpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliaTh
KaueCTBEHHbIC 3aJa4yd, B TOM 4YHCJI€ TPEOYIOIIME YHUCICHHOTO OlCHUBAHUS
XapaKTEePHBIX 3HAUYCHHUM (DU3NUECKUX BEJIUYMH, TIPU ITOM BBIOHMpATh aJICKBATHYIO
(bU3UYECKYI0 MOJIEb, BBISIBISTH MPUUUHHO-CIICACTBEHHBIC CBSI3U W BBICTPAUBAThH
JIOTMYECKYI0 1ETIOYKY pacCyKJIeHUW u3 2—3 IIaroB ¢ OMOpPOMl Ha H3YUYCHHbBIC
cBOMCTBa (PM3UYECKUX SIBJIICHUH, (PU3UUIECKHE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJICIIH;

YBEPEHHO peliaTh pacu€THBIC 3a/1a4M 10 M3y4aeMbIM TeMaM Kypca (DHU3UKH,
BbIOMpAst aJIeKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIIOJIb30BAHMEM 3aKOHOB U (hOPMYI,
CBS3BIBAIOMINX (M3MUECKHE BENUYMHBI, 3alHCHIBATh KPAaTKOE yCIOBUE W
pa3BEPHYTOE PEIICHHE 3a/1a4H, BHIABIAT HEJIOCTAIOIINE WU U30BITOYHbIE TAHHBIE,
00OCHOBBIBaTh BBIOOpP MeETOJa pEIICHHs 3a/layd, HUCIOJIb30BaTh CIIPABOYHBIC
JaHHBIE, TPUMEHATH METOJIbI aHAJIN3a Pa3MEPHOCTEHN, UCTIOIB30BaATh Tpaduueckue
METO/IbI pEIICHUS 3a/1a4, MPOBOJIUTh MaTEMaTUYECKUE TPeoOpa30BaHUs U PACUETHI,
OLICHMBATh PEATUCTUYHOCTH TMOJYYCHHOI'O 3HauYeHUs (PU3NYECKON BEIUYUHBI U
OTIpEJIENSITh PAa3MEPHOCTh (PU3NYECKON BEIMUYMHBI, TMOJYYCHHOW MPH PEHICHUU
3a/1a4H;

pacrno3HaBaTh IPOOIEMbI, KOTOPHIE MOXKHO PEIITUTh MPHU MOMOIITHN (PU3NIECKUX
METOJIOB, W TpeJjaratb OPUEHTHUPOBOYHBIN CMOCOO pENICHHs, B OMUCAHUU
UCCIICIOBAHUSI  paclo3HaBaThb  IPOBEpSiEMOE  MPEAIOJIOKEHUE  (TUIIOTE3Y),
OLICHHUBATH MTPABUJIBHOCTH MOPSIKA IPOBEACHUS UCCIIEA0BAHNS, UHTEPIIPETUPOBATH
MOJy4YEHHBIN pe3yJIbTaT;

TIPOBOJUTH OIBITHI TTO HAOIIOMEHUIO (PU3UYECKHUX SBICHUN WMIH (PU3HMUECKHUX
CBOMCTB Tel (M3ydeHue BTOporo 3axkoHa HbrOTOHA, 3aKOHAa COXpaHEHUs SHEPTHH,
3aKOHA COXPAHEHMS MMITYJIbCa, JACHUCTBUE 3aKOHA DEpHYIM W BO3HUKHOBEHUE
NOABEMHON CHUJIBI  KpbUIa, 3aBUCHUMOCTh TNE€pPUOJa KOJIEOAHWI MPYKUHHOTO
MAasiITHUKA OT MAacCChI Ipy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILIATY b
MaJlbIX KoJieOaHul, NPSIMOJIMHEMHOE PacIPOCTPAHEHHE CBETA, Pa3JI0KeHUE OeJIoro
CBETa B CIIEKTpP, U3yUYCHHE CBOWCTB M300pPaKEHUS B IJIOCKOM 3€pKajieé U CBOWCTB



n3o0paxeHus mpeAMeTa B coOuparolmieil JuH3e, HaONMI0JICHHE CIUIOMIHBIX U
JIMHENYaThIX CIIEKTPOB U3ITYYCHUS): dbopmynupoBaTh MPOBEPSIEMOE
NpeanojaokeHue (rumore3y) O  BO3MOXHBIX — pe3ysibTaTax  HaOJOJEHUH,
CaMOCTOSITEJILHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOrO Habopa o00OpymoBaHMS,
OTKCHIBATh XOJI OTBITa U (HOPMYITHPOBATH BHIBOJIBI;

IPOBOJIUTh TPU HEOOXOAMMOCTH CEPHIO TPSMBIX H3MEPEHUH, OIMpenesss
CpellHee 3HaYeHUE U3MEPSAEMOI BETMUMHBI U ONIPEIENsisd NOTPEIIHOCTh PE3YIbTaTOB
MPSIMBIX U3MEPEHHI, 000CHOBBIBATH BBHIOOP crioco0a u3MepeHus: (M3MEPUTETBHOTO
npubdopa);

NPOBOJIUTH KOCBEHHBIE M3MEPEHHsI (PU3MUECKUX BETUYUH (CPEIHSS CKOPOCTh
U YCKOpEHHE Tejla MPU PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOJHOIO
Ha/IeHus, )KECTKOCTh MIPYKUHBI, KOA()(PHUIIMESHT TPEHHSI CKOIBKEHHUS, MEXaHNYeCKast
paboTta W MOUIIHOCTb, YacTOTa M TEPHOJ KOJeOaHHM MaTeMaTH4ecKOoro u
NPYKUHHOTO MAaATHHUKOB, (DOKYCHOE pACCTOSHHME coOuparouiell JUH3bI U €€
ONTUYECKAasi CWJIA, PAaTUOAKTHBHBIA ()OH) C HCHOJIH30BAHUEM AaHAJIOTOBBIX |
UPPOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA WM3MEPEHUS, IJIAaHHUPOBATH
U3MEpPEHHUsl, CaMOCTOSITEIbHO COOMpaTh  AKCIEPUMEHTAJIbHYI0  YCTaHOBKY,
BBIUUCIIATh 3HAYCHHWE BEIMYUHBI M AHAIM3HPOBATH MOJIYyYEHHBIC PE3YIbTaTHI,
OLICHMBAs TIOTPEIIHOCThH PE3YJIbTATOB KOCBEHHBIX U3MEPEHU;

POBOAUTH IKCHEPUMEHTAIBHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (U3MUECKHUX
BEJIMYUH (3aBUCUMOCTH MYTHU OT BPEMEHU MPH PAaBHOYCKOPEHHOM ABMKEHUU 0€3
HAYaJIbHOM CKOPOCTH, 3aBHCHUMOCTb CHJIBI TPEHHUS CKOJBXEHUS OT CHIIbI
HOPMAJILHOTO [1aBJICHUS, TEpHojia KojeOaHWl MaTeMaTHYecKoro MasiTHHKa OT
JUIMHBI HUTH, OIpPEACIICHHE YCKOPEHHs CBOOOJHOTO TaJCHHs, HCCIEIOBAHUE
M3MEHEHMS BEJIMYMHBI W HAMPABJICHUS WHAYKIIMOHHOTO TOKa, 3aBUCMMOCTH YIJia
OTpakKeHHs CBETA OT YTIJia MaJeHus, YIJia MPEeTOMIICHHS OT yIJia aJeHUs] CBETOBOTO
Jy4a, UCCJIEIOBAaHNE TPEKOB: U3MEPEHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY ITYTH
(mo dororpadusam)): coBMECTHO ¢ yuutTesaeM (HopMyaupoBaTh 3aady U THIOTE3Y
UCCIIEIOBAHMS, CaMOCTOSITEJIbHO IUIAHUPOBATh HCCIIEJOBAHUE, CAMOCTOSITEIBHO
coOupaTth  SKCHEPUMEHTAIbHYIO  YCTAHOBKY, IMpPEJICTaBIsATh  IOJy4YECHHBIE
3aBUCUMOCTH (PU3NYECKUX BEIWYMH B BHUAEC TaOmUIl U TpaduKOB, OICHUBATH
MOTPEIIHOCTH, JIeTIaTh BHIBO/BI MO PE3ybTaTaM MCCIIEI0BaHUS;

coOmoathk mpaBuia 0e30MacHOro Tpydaa Mpu padoTe ¢ J1abOpaTOpHBIM
00opyT0BaHUEM;

XapaKTepHu30BaTh MPUHIUIMBI AEHCTBHUS M3yYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMUECKUX MPOIIECCOB C OTMOPOI Ha UX ONMHUCAHUA (B TOM YHCIIE:
CIHUIOMETP, TaTYUKH MOJIOKEHUS, PACCTOSIHUS U YCKOPEHHS, paKeTa, 9X0JI0T, OUKH,
nepuckorn, (oToanmapat, MHUKPOCKOI, TEJIECKOIN, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, AO03MMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUS O CBOMCTBAX



¢uznueckux  SABIEHUW W HEOOXOAMMBIE  (PU3MYECKHE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB IMpHU
pelIeHNH y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHUE CXEMbl JIs HOCTPOEHUs
M300paXeHU B MJIOCKOM 3epKaJie U COOMpaloIel JINH3E;

OPUBOJIUTH MPUMEPHI (HAXOAUTHh UH(POPMALIMIO O PUMEPax) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM XU3HH JJi1 OOecreyeHUs
0e30MacHOCTH MpH OOpallleHuHd ¢ NpUOOpaMH U TEXHUYECKHUMH YCTPOWCTBaMH,
COXpaHEHHUSI 3J0pPOBbS M COOJIIOJEHHUS HOPM SKOJOTMYECKOTO TOBEICHHS B
OKPYKAIOIIEN CPEAE;

OCYHIECTBIISITh MOUCK MH(pOpMaIK pusudeckoro coaep:xxkanus B MuTepuere,
CaMOCTOATEIBHO (HOPMYIUPYS MOMCKOBBIM 3aMpoC, HaXOAUTh MYTH OIpeaesICHUs
JOCTOBEPHOCTH TOJYYEHHON HH(POPMAIMM HAa OCHOBE HMEIOIIMXCS 3HAHUW U
JIOTIOTHUTENbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIMOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
TuTeparypy (pusmvyeckoro conuepikaHus, CIPABOYHBIE MaTepUalibl, PECYpChl CETH
WuTepHer, Bnanerb npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE INHCBMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
UHPOpPMAIMKN U3 HECKOJIbKMX MCTOYHMKOB (PU3MUECKOIO COAep aHMs, MyOIMuHO
IPECTABIIATh PE3YJIbTAaThl IPOEKTHOM WM UCCIIEI0BATENLCKON AESITEIbHOCTU MIPU
TOM TPaMOTHO MCIIOJIb30BATh H3YYCHHBIH MOHATUHHBIA ammapar H3y4aeMoro
pa3gena (U3MKKM W CONPOBOXKAATh BBICTYIUIEHHWE IIpe3eHTalMed ¢ Yy4EToM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



COIAEPKXAHUE OBYYEHUA

Pasznen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOIIEr0 MHPA.

®dusnka — Hayka O mnpupoje. SBieHUss TpPUPOIbLI (IEMEHTHI COAEpKaHUS,
BKJTIOYAIOIINE MEXMpPEeAMETHbIE CBs3u). Dusznueckue SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIC, JICKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

®uznyeckue BenuuyuHbL. PasmepHocTh. EnuHUIBI (U3MYECKUX BETUYMH.
N3mepenue ¢Qusnmyeckux BeaUUMH. OTanoHbl. Pusuueckue npubopsl. llena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopaTopHeIM 00OpyaoBaHUEeM. MexayHapoaHas cuctemMa eauHull. [lepeBon
BHECUCTEMHBIX eAuHuUIl B equHuibl CU.

Kaxk ¢wusuka u npyrue ecTeCTBeHHbIC HaYKH U3y4aroT npupoay. EctecTBeHHoO-
HAy4YHBIA METOJ] TIO3HAHMS: HAOJIOJICHHE, TIOCTAHOBKA HAy4YHOTO BOIpOCa,
BBIJIBMKEHHE THIOTE3, OJKCIEPUMEHT II0 TMPOBEPKE THIOTE3, OOBSICHCHHE
HaOMroaeMoro siBjeHus. Onucanvue GuU3nuecKux sIBJICHUN ¢ ITOMOITBIO MOJICIICH.

Jemoncmpayuu.

MexaHnyeckue, TeIIOBbIe, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC
SIBJICHUS.

duznyeckue NpuOOpPbl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJOTOBBIM U
U (QPOBBIM MTPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IeICHUS IIKaJIbl U3MEPUTETHLHOTO MpUdopa.

HN3mepenne pacCTOSHUN.

N3mepenue momanu u 00bEMa. MeTo ajaeTKH.

HN3mepeHne BpeMeHuU.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MallbIX Tell. MeTo psaoB.

[IpoBenenne wuccaenOBaHUSA M0 MPOBEPKE THUIOTE3bl: JAIBHOCTH IOJETA
apuka, myrneHHOr0 TOPU30HTAIIBHO, TEM OOJIbIIe, YeM OOJIBIIEe BRICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkenre dactul] BemiectBa. CBsi3b CKOPOCTH JIBHDKEHUST YacCTUIl C
Temrieparypoii. bpoyHoBckoe nBmwxkenue. Juddysus. BzammonmeicTBre dacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpauuu.



HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenue nuddysuu.

HaGmonenue siBneHuit, 00BACHIIONUXCS MPUTSHKEHUEM WM OTTAIKMBAaHUEM
YaCTHUI] BEHIECTBA.

Jlabopamopnuie padomut u onvimot.

OneHka quaMeTpa aToMa METOJIOM PSI0B (C UCToyIb30BaHueM (oTorpaduii).

OnbITHI 1O HAOIOICHHUIO TEIJIOBOTO PACHIUPEHUS Ta30B.

OnbITEI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe paBwkenue. Ilyte u mepemenienue. PaBHOMepHOoe W
HepaBHOMepHOe aBuxkeHue. CBOOOJHOE TajeHUE KaKk MpUMEP HEPaBHOMEPHOTO
newkenust ten. Ckopocth. CpemHsis CKOPOCTh MPU HEPABHOMEPHOM JIBHXKCHUHU.
Pacuér nytu u BpeMeHH ABUKEHUS.

I'paduku 3aBucMMOcCTEl BEJIWMYWH, ONMUCHIBAIOIMX JBMXeHUe. OOimue
MOHATUS OO0 OTHOCUTEIBLHOCTU JBMKEHUsA. CIO0XKEHHE CKOpOCTEH s Ted,
JBIDKYIITUXCS TTapajlIeNIbHO.

SBnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
W3MEHEHHUS CKOPOCTH JBWXEHUs Tell. Macca Kak Mepa HMHEPTHOCTH Tejla B
NOCTYyNaTeNbHOM JBHKeHUHU. IlmoTHOCcTh BemecTBa. CBSI3pb IUIOTHOCTH €
KOJIMYECTBOM MOJIEKyJd B enuHuie oObéMa BemiectBa. (CMecu U CIUIaBHI.
[loBepXHOCTHAs U TMHEWHAS TIOTHOCTb.

Cuita Kak XapakTepucTuka B3aumoneicTBus Teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBIEHHE TATOTEHUSA U CUJIa
TskecTd. Cuia TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHonelcTBytomas cui. Cuia TpeHHs.
TpeHue CKONbXKEHUSI U TPEHUE MOKOs, BA3KOE TpEeHHE. TpeHue B MNPUPOAE H
TEXHUKE.

Jemoncmpauuu.

HaGmronenre MexaHU4eCcKoro JIBIKEHUS TeTa.

N3mepenue ckopocTu MPSIMOJIMHEUHOTO IBUKEHUS.

HaGmronenue siBieHUs: HHEPIIUH.

HaGmronenne u3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUU TE.

CpaBHeHuUE Macc Mo B3aUMOJICUCTBUIO TETI.

CrnoxeHue cuJil, HallPpaBJIE€HHbBIX 110 OJJHOM MPSMOM.

Jlabopamopnuie pabomuvt u onvimeol.

OrnpeneneHue CKOpPOCTH PABHOMEPHOTO JBMKEHUS (IIapuKa B >KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOWIISA U TaK Jajee).

Ornpenenenue cpeaHel CKOPOCTH CKOJILXKEHUSI Opycka WIM IIapuKa [0
HAKJIOHHOM IUIOCKOCTH.



Ornpenenenue MmI0THOCTH TBEPIOIO TENA.

OnbITEl, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pacTsbkeHus (nedopMmariui)
MPYKUHBI OT TIPUIIOKEHHOU CHIIBI.

OMBITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHIIBI TPEHUSI CKOJIBKEHHS OT CHIIBI
JABJICHUS U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEM.

Paspnen 4. /laBinenue TBEPABIX TeJl, KUIAKOCTEll U ra3oB.

Hasnenue. Cuna gaBienusi. CiocoObl yMEHBIICHHS U YBEIUUEHHUS TABICHHUS.
JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS ra3a OT 00bEMa u Temrneparypsl. [lepenaua
NABJICHUS TBEPABIMU TEJIaMH, SKUAKOCTAMU U Tra3amu. 3akoH [lackass.
[THeBMaTHUECKUE MAITUHBI.

3aBUCUMOCTh  JIABJCHUS  JKUJKOCTH  OT  TJIYOWMHBI  TIOTPYXKEHUS.
I'unpocratnueckuit  mapagokc. CooOmaromuecs cocydsl. [ 'uapaBiandeckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKUX JABJICHUM B COBPEMEHHBIX TEXHOJIOTHUSIX.
Y CTpoCTBO BOIOIPOBO/IA.

Atmocdepa 3emnm u armocdepHoe aaBiaeHue. [IpUuunHBI CyIIECTBOBaHUS
BO3AymIHON 00osoukn 3emiu. OmnbiT Toppuuennu. M3mepenue arMmochepHOro
JaBJieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro JTABICHUSI.

JlelficTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teyo. BrITankuBaronias
(apxumenoBa) cumna. 3akoH Apxumena. Y clioBUe BOZHUKHOBEHUS BbITAIKHWBAIOIICH
(apxumenoBoit) cuibl, moarekanue. [lnaBanue ten. BozayxomiaBanue.

Jemoncmpayuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaromyecst COCYIbI.

['mppasnuueckuit mpecc.

[IposiBneHue necTBUsS aTMOCHEPHOTO AaBICHUS.

Cudon.

3aBUCUMOCTh BBITAJIIKMBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHON B JKUIKOCTH
YacTH Teja U TUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: MJIABAHUE WJIU MOTPYKEHHE TEJ B 3aBUCUMOCTU OT
COOTHOUIEHHUS MIIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnwie padbomot u onvimol.

NccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00BbEMA MOTrpyKEHHOU B
AKUJKOCTb YaCTH TeJa.

OrnpeneneHue BHITAIKUBAIONIEH CHIIbI, IEUCTBYIOLIEH Ha TEJO, MOTPYKEHHOE
B JKUJIKOCTb.



IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIONIEH CUIIBI, IEUCTBYIOIIEH HA TEJIO B
KUIKOCTH, OT MACChI TEJA.

OnpITel, JAEMOHCTPUPYIOIIME  3aBUCHMOCTb  BBITAIKMBAIOLIEH  CHIIBI,
JEHCTBYIOIIEH HA TEJIO B KUIAKOCTH, OT 00BbEMA NOTPYXKEHHON B KUJKOCTh YaCTH
T€Ja U OT IUNIOTHOCTH KUAKOCTH.

KoncTtpynpoBaHue apeomerpa Wi KOHCTPYHUPOBAHUE JIOJKU U ONPEIEIICHHUE
€€ rpy30l0AbEMHOCTH.

Pa3pnen S. PaGora u MOIIHOCTh. DHEpPrusi.

Mexanudeckasi padboTa JUisl CHJI, HAPABJIEHHBIX BIOJb JUHUU NIEPEMEILICHHUS.
MOoOIHOCTS.

[IpocTbie MeXaHM3MBI: pblYar, BOpPOT, OJIOK, NOJHUCHIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MeXxaHn3M. MoMeHT cuibl. PaBHOBecue pbruara. [IpaBuio
MoMmeHTOB. [IpumeHeHue mnpaBwia paBHOBeCHs pblyara K OJ0OKy. «30J510TO€
npasmiio» mexanuku. KIIJ npocteix MmexanusmoB. [IpocTbie MexaHU3MbI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckass dHepruss. KuHeTmyeckas W TNOTEHUUANIbHAS  DHEPTHS.
[IpeBpaiieHne 0JTHOTO BUJIa MEXAHUYECKOW YHEPTUU B IPYroi. 3aKOH COXpPaHEHHUS
Y IIPEBPALECHUSI SHEPTUU B MEXAHHKE.

Jemoncmpayuu.

[IprMepsl IPOCTBIX MEXAaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanue yciioBUi paBHOBECUS pblyara.

Nsmepenne KIIJI HakIOHHON TITIOCKOCTH.

N3yuyenue npaBuiia peruara Jjis MOABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KII1JI moaBmkHOTO U HEMOABUKHOTO OJIOKA.

Omnpenenenne pabOThl CUIIBI YIPYTOCTH MPU MOIBEME TPY30B MPHU MOMOIIU
[IOABM>KHOI'O OJIOKA.

N3ydenne 3akoHa COXpaHEHHSI MEXAHUYECKON DHEPIHUU.

Pa3nen 6. TerioBble siBIeHUS.

OCHOBHbBIE TIOJIOKEHUSI MOJEKYJISPHO-KUHETUUECKOW TEOPUH CTPOEHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopenu TBEPIOTO, JKHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckne u amopdusie Tena. ['padeH — HOBBIN MaTepuan sl HOBBIX
TEXHOJIOTUH. TEXHOJIOrMM TMOJYYEHUsS] HCKYCCTBEHHBIX aiiMa3oB. OObsCHEHUE
CBOWCTB Ta30B, KHUAKOCTEW W TBEPABIX TEJ HA OCHOBE IMOJIOKECHUN MOJEKYJISIPHO-
KMHETHYEeCKOW Teopuu. [[OBEpXHOCTHOE HATSKEHUE, CMAauyMBAHUE, KalWJUIAPHBIC
ABJIEHUS. TEIUIOBOE pPACHIMPEHHE M CKATHE. 3aBUCUMOCTh JABIIEHUS ra3a OT
00bEMa, TeMIIepaTyphbl.



Temnepatypa. CBsi3b TeMIepaTypbl CO CPEIHEN KWHETUYECKON JHEpPrueu
TEIUIOBOTO JBM>KEHUA YACTHUIL. TemMIepaTypHbIE IKabI.

Buytpennsii  sHeprusi. CnocoObl HM3MEHEHHUSI BHYTPEHHEW DHEpruw:
TEeIJIonepeiaua u coBepiieHre padboTel. Buasl Teronepenayu: TemionpoBOIHOCTD,
KOHBEKIMS, WU3JIydyeHHe. Buapsl Teronepenadd B OPUPOAE U TEXHHKE.
HeoOpaTumMocCTh TEIMI0BBIX MPOIECCOB.

KonuuectBo TemnoTel. YenbHas TEIIOEMKOCTh BellecTBa. TermiooOMeH u
TEII0BOE paBHOBecue. 3akoH HproToHa-Puxmana. YpaBHeHue TerioBoro OagaHca.

[InaBneHue u OTBEpAECBaHNE KPUCTAIMYECKUX BEUIECTB. Y A€IbHAS TEILIOTA
miaBieHus. [lapooOGpazoBanue u xkoujeHcanus. Vcnapenue. Kunenue. Y nenbHast
TEIJI0Ta Mapoo0pa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHUSI OT aTMOC(HEPHOTO
nasieHusi. HacblleHHbIM U HEHACHILIEHHbIN nap. BiaXHOCTh Bo3myXxa.

DHeprus TOIIuBa. Y AelbHas TEIUIOTa CTOPaHMUS.

[Tpuniuner pabotsl TerioBbix ABurateneil. KIIJ[ TemmoBoro asuratens.
TernnoBble JBUTATENXM W 3alllUTa OKpYXawoued cpenbl. TemmoBble MOTEPU B
TEIUIOCETSIX.

3aKOH COXpaHEHMSI W TPEBPAIICHUS dHEPTUU B MEXAHUYECKUX M TEIJIOBBIX
IpoLeccax.

Jemoncmpayuu.

Ha6monenne 6poyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HaGmromenne sBIEHM TIOBEPXHOCTHOTO HATSKCHHS, CMAauMBaHUSA W
KaITWUISIPHBIX SIBJICHUMU.

HaGmronenne TermioBoro pacmpeHus Tel.

N3meneHne namieHus rasa IpU U3MEHEHWHW O0BbEMA M HArpeBaHWM WIIH
OXJIAXKJICHUMU.

[IpaBuita u3MepeHust TeMIEpPaTypshl.

Bunpr Terionepenayn.

OxJta’kIeHUE TIPH COBEPIICHUH PaOOTHI.

HarpeBanme npu coBepiiieHn paboThl BHSITHUMH CHUIIAMH.

CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

HabGmonenne KureHwus.

Hab6moieHre mocTossHCTBA TEMITEPaTyPhl MPH TIABJICHHH.

Mopenn TEIIOBBIX ABUTATEIICH.

Jlabopamopnwie padbomot u onvimot.

OMNBITHI IO OOHAPYKESHUIO JEHCTBUS CHIT MOJICKYIISIPHOTO TTPUTSIKESHHUS.

OnpITHI TI0 BHIPAIIMBAHUIO KPUCTAIIJIOB TTOBAPEHHOM COJIM WJIU caxapa.

HN3mepenne TemnepaTypsl MPU NOMOIIH KUJIKOCTHOTO TEPMOMETPA U JATUHUKA
TeMIIepaTypBhl.



OnbITel 10 HAOMIOACHUIO TEIUIOBOIO PACIIUPEHHUS] Ta30B, XKUIKOCTEH U
TBEPABIX TEIL

Omnpenenenue AaBiaeHUs BO3AyXa B OalsIOHE IINPULIA.

HccnenoBanne 3aBUCHMOCTM JaBJEHUS BO3AyxXa OT e€ro oo0bémMa u
TEMIEPATYPHI.

[IpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

HaGmonenne wu3MeHEHUsT BHYTPEHHEW OJHEpruM Tella B  pe3yJbTare
TeIIonepe1aun U pabOThl BHEITHUX CHIL.

UccnenoBanue siBieHUs TEIIIO0OMEHA MTPU CMEITMBAHUY XOJIOTHON U rOpsiueit
BOJIbI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOT0 BOJIOM MpHU TEII00OMEeHe ¢
HarpeThiM METAJUIMYECKUM LUJIMHIPOM.

Onpenenenne MOIIHOCTH TETUIOBBIX MOTEPH (3akoH HeloToHa-Pruxmana).

Onpenenenue ynenbHON TEMIOEMKOCTH BEIIECTBA.

NccnenoBanue npouecca ucnapeHusl.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue ynenbHONW TEIUIOTHI MUIABIECHUS JIbJA.

Paznen 7. dinekTpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

Onektpuzauust Ten. [[Ba ponxa snekTpuyeckux 3apsanoB. BzammopelictBue
3apsHKEHHBIX Tell. 3akoH KyrnoHa.

Onektpuueckoe mnozie. Hanpssk€HHOCTh 3nekTpuueckoro mnods. IlpuHuun
CYIEPIO3ULIUU IEKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsgoB. DIEMEHTAPHBINA SJCKTPUUECKUN 3apsl.
Crpoenue aroma. IIpOBOJHMKH, JHUPIEKTPUKA H TOJYIPOBOJHHMKH. 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
HNcTouHMKM TMOCTOSHHOTO TOKa. JIeHCTBUS 2JIEKTPUUECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B METAJJIaX, JKUIKOCTIX U ra3ax.

Onektpuueckas uenb. Cuina Toka. DIEeKTpUUECKOe HampshKeHue. AMnepMerp
U BOJIBTMETP B LIENU MOCTOSIHHOTO ToKa. CONMpOTHBJIEHUE TPOBOJAHUKA. Y IE€IBHOE
CONpOTHUBIICHUE BemlecTBa. 3akoH OMa juis ydactka uenu. [lociaegoBaTtenbHoe U
napajuielibHoe coeiuHeHne npoBoHUKOB. J/[C B 1enu MOCTOSIHHOTO TOKa. 3aKOH
Oma mns momnou menu. [IpaBuna Kupxroda. Pacdér mpocThIX ANIEKTPpHUECKHX
uenei. HemnHenHbIE 27IEMEHTHI.

PaGota ®w MOIHOCTH dIEKTpUYECKOrOo ToKa. 3akoH Jlxoymsa-Jlenma.
DNeKTpUUecKue ey U NOTpeOUTeNn NeKTPUYECKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.



[TocTosiHHBIE MarHUTBL. B3anMOIeMCTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHOE
noje. MaruutHoe mosie 3eMJId M €ro 3Ha4eHue I KU3HU Ha 3emuie. OmnbIT
Opcrena. MarautHoe nosue anekrpudeckoro Ttoka. Omslr Amnepa. IIpumenenue
3JIEKTPOMArHUTOB B TEXHHUKE. J[€MICTBHE MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
Cuna AmMmnepa U onpeneseHue €€ HampaBieHUs. DICKTPOJABUTATENb OCTOSHHOTO
ToKa. Mcnosib30BaHUE BJIEKTPOABUTATENCH B TEXHUYECKUX YCT-pOMCTBAX M Ha
TPaHCHOPTE.

Omnertel @apanes. SABnenue snekTpoMarHuTHONM MHAYKIuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CriocoOmI MOJTyYEHUSI AIEKTPUUECKOU SHEPIUMu.
DONEeKTPOCTAHIIMM Ha BO300HOBIISIEMBIX MCTOYHHUKAX DHEPTUU. DKOJIOTUYECKUE
pOOJIEMbI SHEPTETUKU. TOTIIMBHBIC SJIEMEHTHI U AJIEKTPOMOOMIIH.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa pojia 3JIEKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSIKEHHBIX TEJL.

YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DJIEKTPOCTATUYECKAS] MHTYKIIUA.

3aKOH COXpaHEHUS JICKTPUUECKUX 3aps0B.

MojenupoBaHue CUJIOBBIX JMHHUM DJIEKTPUUECKOTO TMOJISI C TMOMOIIbIO
OyMa)KHBIX CYJITAaHOB.

[IpOBOTHUKH U AUDIEKTPUKH.

HcTouHnKHM OCTOSIHHOTO TOKA.

JIlencTBUs 3JIIEKTPUYECKOTO TOKA.

DNEKTPUYECKU TOK B )KHIKOCTH.

["a30BbIi pa3psia.

N3Mmepenune cuiibl Toka aMIepMeTpoM.

N3Mmepenne 31eKTpUYeCKOro HaNpsiKEHNUsT BOJIbTMETPOM.

Peocrtar u Marazus conpoTUBIICHUI.

B3aumonernicTBrE TOCTOSIHHBIX MArHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3ECICHHUS ITOI0COB MarHuTa.

MoaenupoBaHrue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OmneIT Opcrena.

MarHuTtHoe 1oJje Toka. DIeKTPOMAarHHmT.

JlelicTBME€ MAarHUTHOIO IOJIS1 HA IPOBOJHUK C TOKOM.

DNEKTpOJBUraTeb MOCTOSSHHOTO TOKA.

OnbiThl Dapajes.

DNEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomot u onvimol.

OnbITel MO0 HAONIOACHUIO DJJIEKTPU3ALMU TEN MPU CONPUKOCHOBEHUU U
WHIYKIUCH.



HccnenoBanne [OEUCTBUA — DBJIEKTPUYECKOTO IIOJ HA IIPOBOJHUKU U
JTBIICKTPUKH.

COopka 1 UCTIBITAHKE DJIEKTPUYECKOM [EMU MOCTOSHHOTO TOKA.

UccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, MTPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HanpsHKEHUsI HA PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThI, JEMOHCTPUPYIOUINE 3aBUCUMOCTh AJIEKTPUUYECKOTO COMPOTUBICHUS
MPOBOJHUKA OT €r0 JJIMHBI, IJIOMIAY MOMEPEYHOr0 CEUYCHHS U MaTepuana.

Ornpenenenue yaeabHOr0 CONPOTUBICHUS MPOBOIHUKA.

[IpoBepka mipaBuia CJHOXKEHUA HANPSKEHUH TIPU  MOCJIEA0BATEIHLHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

IIpoBepka mpaBwia [Jid CWIBI TOKAa TMpPU NaAPAUIEIBHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONMPOTUBJIEHUS] UCTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

ITpoBepka BoInoiHEHUS 3aKOoHAa OMa J1J14 TOJTHOM 1IETH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HETMHEHHBIX JIEMEHTOB (JIAMITBI
HaKaJIMBaHUS WIH MOJYTPOBOJHUKOBOTO IMO/IA).

Omnpenenenue padoTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.

Onpenenenue KII/ narpeBatensi.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS MTOCTOSIHHBIX MAarHUTOB.

N3yyeHue MarHuTHOTO MOJISl OCTOSIHHBIX MAarHUTOB NP UX 00bEIMHEHUU U
pa3lielICHHH.

HccnenoBanue neicTBUSA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OMnBIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJEHUCTBHS KAaTYIIKH C
TOKOM M MarHuTa OT CHJIbl U HamlpaBi€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBHUS1) CEpAICUHUKA B KaTYIIIKE.

N3ydenune 1eicTBrsi MArHUTHOTO MOJIL HA IPOBOJHUK C TOKOM.

KoHcTpynupoBanue u nzydenue paboThl JJIEKTPOABUTATEIIA.

Nsmepenne KII/] anekTpoaBuraTebHOM yCTaHOBKH.

OneIThl 1O HUCCIEOOBAHUIO  SIBJICHUS BJIEKTPOMArHUTHOW HUHAYKIHWH:
HCCIIEIOBAHUE U3MEHCHUHW 3HAUCHHUS U HAIPABJICHUS MHAYKIMOHHOIO TOKA.

Pazngen 8. Mexanuuyeckue siBJaIeHHU.

Mexannueckoe JBkeHHEe. MarepuanbHas Touka. CrnocoObl OMUCAHUS
MEXaHMYECKOTO JBIKCHUS: TaOMWYHBINA, rpadudeckuii, anHamutuyeckuii. Cucrema
orcuéra. OTHOCUTEIBbHOCTh MEXaHUYECKOTO JBUKEHUS.

BexTopHbIe BeIMUMHBI, ONEpalli ¢ BEKTOPaMH, MPOEKIUH BeKTopa. Pannyc-
BEKTOpP MAaTEpHAIBbHOM TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOe



PSAMOJIMHENHOE IBMKeHne. HepaBHOMEpHOE NpsIMOIMHENHOE NBHKEHUE. CpenHss
Y MTHOBEHHAsI CKOPOCTH TeJia TP HEPABHOMEPHOM JBHKCHUMU.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEWHOE JBUKEHHUE. Y CKOpPEHUE
cBoOoHOrO naaeHus. OnbiTel ['anunes.

I'paduueckas mHTEpHpeTalvs YCKOPEHHS, CKOPOCTH, MPOUJACHHOTO MyTH U
MepeMENICHHUS ISl IPAMOJIMHENHOTO JBUKCHUS.

JIBukeHue Tena, OpOoIIeHHOTo MO/ YIJIOM K TOPU30HTY.

JIBrueHue 1o OKpyHOCTHU. JIMHENHAss CKOPOCTh, YIioBas CKOPOCTh, IIEPUOJL
U 4acToTa OOpalleHus Mpyu paBHOMEPHOM JBUKEHUU O OKPY>KHOCTU. CKOPOCTh U
YCKOPEHUE MPHU JIBUKEHUU TTO OKPYKHOCTH.

Bekrop cuibl. PaBHOAEHCTBYIOIIAs CUIIA.

ITepseiit 3axkoH Herotona. Bropont 3axkoH HeroroHa. Tperuii 3akoH HeroTroHa.
[TpuHIUIT CYyNepnO3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUS CKOJIbKEHUS, CUJia
TPEHUS MOKOs, Ipyrue Buasl Tpenus. KosdpuimeHnt tpenus.

JIBY>KEHUE TeJl MO OKPY>KHOCTH MOJT IEMCTBUEM HECKOJIBKUX CHJI.

3akoH bepnynnum um nogbéMHas cuna kKpbuia. COBpEMEHHBIE JIETAaTEIbHbIE
anmaparbl, CyJa Ha TOABOAHBIX KpBbUIbSIX, AHTUKPBIJIO HA CKOPOCTHBIX
aBTOMOOWIsX. [[BroKeHue moe3ja Ha MarHUTHOM TIOTYIIIKE.

Cuia TS)KECTM M 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE Tel BOKPYT
IPaBUTALIMOHHOTO IeHTpa (B ToM uucie miuaHeT Bokpyr Counnma). Ilepas
KOCMHUYECKask CKOPOCcTh. HeBecoMOCTh U neperpys3Ku.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuiibl. LIeHTp TsKeCTH.

Nmnynbe Tena. M3Menenune umnynbsca. MIMImynibCc cusibl. Ypyroe u Heynpyroe
B3aUMOJECHCTBHE. 3aKOHbl HM3MEHEHUSI U COXPAaHEHUS HMIyJbca. PeakTUBHOE
JIBU)KCHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuil TSKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIManbHas SHEPTHUS Tea, TOJIHATOTO HaJ
IIOBEPXHOCTBIO 3eMiIH. [IoTeHIIManpHas sHeprus cxaTou npyxunbl. Kunertnueckas
sHeprus. TeopeMa 0 KMHETHYECKOW SHEpPruu. 3aKOH W3MEHEHHS U COXPAHEHUS
MEXaHUYECKON SHEPTUM.

Jemoncmpauuu.

HabGmronenre MEXaHWMYECKOTO ABWKEHHS Teja OTHOCHUTEIBHO Pa3HBIX TeEl
OTCY€Ta.

CpaBHeHuEe myTed M TPACKTOPUM JIBHXKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.

N3Mepenne CKOpoCTH U YCKOPEHUS MPSIMOITMHEUHOTO JBUXKEHUS.

HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUS.



HaGmronenue nBuxeHus Teia 1no OKpy>KHOCTH.

HaGmionenne MexaHUYeCKUX SIBICHUHM, MPOUCXOMSIINX B CUCTEME OTCuUéra
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

HaGmonenue paBHOBecHs Tell, CBOOOJHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIUAIIbHBIX CUCTEMAaX KaK MOATBEPKIACHUE MPUHIIUIIA OTHOCUTEIIBHOCTH.

3aBUCUMOCTh YCKOPEHHS T€a OT €r0 MacChl U JIEMCTBYIOIIEH HA HETO CUJIBL.

HaGmtoneHue paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

N3menenue Beca Teaa mpu yCKOPEHHOM JBUKCHHH.

[Tepenaua ummymnbsca mpu B3auMOJEHCTBUM TeE.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOJICHCTBUU TEII.

CoxpaHeHue UMIyJbca Mpu a0COTIOTHO HEYIPYTrOoM B3aUMOICHCTBUU.

CoxpaHeHre UMNyJibca MPU YIPYroM B3auMOJICHCTBUU.

HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHune dHEepPruu Mpu CBOOOTHOM IaJICHUH.

CoxpaHeHune dHEePruu Py ABUKEHUU TeJla MO/ ACHCTBUEM MPYKUHBI.

Jlabopamopnuvie padbomot u onvimot.

KonctpyupoBanue TtpakTa Jyuisi pasroHa W JajdbHEWUIIEr0 PaBHOMEPHOTO
JIBUKECHHUS IIAPUKA WU TEJIEKKU.

Omnpenenenue cpeHel CKOPOCTH CKOJBKEHUS OpyCcKa WIIH ABUKEHUS IIapUKa
10 HAKJIOHHOM TIOCKOCTH.

Onpenenenue yCKOpeHHUs Tena IpU PAaBHOYCKOPEHHOM JBUIKEHHH 10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MNYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HauaJbHOM
CKOPOCTH MYTH OTHOCATCS KaK Psifi HEYETHBIX YHCEN, TO BPEMEHA OJIUHAKOBBI.

HccnenoBanue nBrKeHUs Tejaa, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CHUJIBI  TPEHHSI CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO JAaBJICHUS.

Omnpenenenne kodhPUIHEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

NccnenoBanne 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BOSHUKAIOLIEH B IPY>KUHE, OT
CTeneHu JeopMali npy>KUHBbI.

Onpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JABUKEHHUH TeJa 1O
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CHJIBI  YIOPYTrOCTHU TP MOABEME TIpy3a C
MCIIOJIb30BaHUEM HETIOJIBHX)KHOTO U TIOJIBUKHOTO OJIOKOB.

Paznen 9. Mexanuueckue Koj1e0aHUs U BOJHBI.



KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: IepuoI,
4yacToTa, aMIUIMTyAa. l'apMoHHMuYeckue KoieOaHus. 3aTyXarwllue KojeOaHus.
Boinyxiennble konebOanus. Pesonanc.

MaremMatndyeckuii U NPY>XUHHBIA MaiATHUKU. lIpeBpaineHue sHepruu npu
K0J1€0aTeTbHOM JABUKEHHH.

Mexannyeckue BoJHBL. [IpogonbHbIE W TONEpeuHble BOJHBL. (CBOMCTBa
MEXaHWUYECKUX BOJH: UHTepQepeHusa u qudpaxuus. J[JimHa BOTHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHU4eCKUe BOJHBI B TBEPAOM TEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. PacmpocTpanenue u oTpakeHue 3BykKa. ['pOMKOCTH 3ByKa M BBICOTA
toHa. Pe3onanc B akyctuke. MHpa3sByk u ynbTpa3Byk. Hcnonas3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJOTHSX.

Jemoncmpayuu.

HaGmonenne konebGaHuii TeNl MOJ JEUCTBUEM CHJIBI TSOHKECTH U CHIIBI
YIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TPy KHUHE.

HaGmronenne BoIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

PacnpocTpanenne npooJibHBIX U MTONIEPEYHBIX BOJH (HAa MOICIIH).

Ha6monenne naTepdepeniiuu u 1udpakiiuu BOJH Ha ITOBEPXHOCTH BOJIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 4acTOThI U MEPUOJIa KOJCOaHUH MaTEMAaTHYECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJeOaHUN NPy KUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTU MepUoAa KOJIeOaHHU Tpy3a Ha HUTH OT JIJTUHBI
HUTHU.

HccnenoBanue 3aBUCUMOCTU TIepuoa KoJeOaHuM MPY>KUHHOTO MasiTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TepuoAa KoJeOaHW Tpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIONINE 3aBUCUMOCTD MIEPHO/Ia KoJIeOaHUH MPYKUHHOTO
MasiTHUKA OT MaccChl rpy3a U )KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

Paznen 10. Di1eKTPOMArHUTHOE 10JI€ U 3JI€KTPOMATHUTHBIE BOJIHBI.

DONEeKTPOMArHUTHOE  MoJie.  DJIEeKTpoMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM cBsA3U. Pannonokanusa. KocMuueckas CBA3b.

DnekTpoMarHuTHas npupojaa cera. CkopocTh cBeTa. BosiHOBbIE CBOIICTBa
cBeTa: UHTepPepeHrs U AU paKIIUs.

Jemoncmpauuu.



CBolicTBa AIEKTPOMATHUTHBIX BOJIH.

WNnuTtepdpepenuns u nudpakius cBeTa.

Jlabopamophuie padomot u onvimot.

N3ydeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOHUIBLHOTO
TenedoHa.

[IpoBeneHue OnbITOB 1O HAOMIOACHUIO MHTEPhEPEHIIUH U TUPPAKIIUUA CBETA.

Paszpnen 11. CBeToBbIC IBICHUA.

JlyyeBasgs MoOJenbp CBE€Ta M TeoMeTpuueckas onTtuka. FMcrouHuku cBera.
[Ipsamonuueiinoe pacnpocTpanenue ceeta. 3atMenus: Connua u JIynel. OTpaxkeHue
ceera. [lmockoe 3epkano. 3akoH oTpaxeHus cBeta. [locTpoeHue n3zoOpaxeHui,
c(hOpMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBera. 3aKOH MpeOMIIEHUs cBeTa. [1oiHOE oTpakeHue cBeTa.
Hcnonb3oBaHue NOJHOTO OTPAKEHUSI B ONITUYECKUX CBETOBOAAX, ONTOBOJIOKOHHAS
CBSI3b.

JIunza, xon usyuer B suH3e. Dopmyna ToHKOW JuH3BL llocTpoeHue
n3o0pakeHui, CHOPMUPOBAHHBIX TOHKOW JuH30M. OnTUueckas cucTema
doroanmapara, MUKpOCKONa M Teineckona. [ya3, kak onTudeckas cucTema.
brn3opykocTh U TAIBHO30PKOCT.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyuenne n300pakeHUH B IJIOCKOM 3EpKaJe.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomiei JuH3e.

XO0J Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHN C TOMOIIBIO JTUH3.

[Tpunaun peiictBus doToamnmapata, MUKPOCKOTA M TEIECKOTIA.

Mopens rnasa.

Paznoxenue 6emoro cBeta B CEKTP.

[Tonyuenue Oenoro cBeTa MpH CIOKEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopnwie padbomot u onvimol.

HccnenoBanre 3aBUCHUMOCTH YIJIa OTPaKEHUS CBETOBOIO Jyda OT YyrIJa
MaJICHuUs.

N3yuenne cBOMCTB N300pakeHUsI B IIJIOCKOM 3€pKalie.

NccnenoBanre 3aBUCUMOCTH yTiia MPEOMIICHUS OT yrila MaJeHus CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».



[Tonyuenne n300pa>keHU C TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne (QOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparolei
JIMH3BI.

OnBbITHI IO Pa3NI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEIl IO BOCHPHUATHIO IIBETA MPEIMETOB MPU HUX HAOIIOJACHUU 4Yepes
LIBETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornoiieHue ceera aromoM. KBanTtel. JInHelyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- U raMma-uznydenus. CTpoeHue aTOMHOTO
anpa. Hykmonnas wMopenbs aromHoro sapa. M3ortombl.  PagmoakTuBHBIE
npeBpaienus. [lepron nonypacnana aToMHbIX siaep. JleficTBre paguoakTUBHBIX
U3JIYYCHUN Ha KUBBIC OPTaHU3MBbI. 3aIIUTa OT PAJUOAKTUBHOTO U3JTYUCHUS.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsSIOBOTO U MACCOBOTO YHKCET.
DOHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenust sgep. Mcrounwku sueprum ConHia u 3BE3N. SnepHas sHepreTHKa.
DKOJOTHYeCKUe MPOOJIEMBI SIIEPHON SFHEPTETUKHU.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHHUS U MOTJIOIIECHHUS.

CrieKTpbl pa3IMYHbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Busscona.

PaGota cuérurka HOHU3UPYIOMMUX U3TYUESHH.

Peructpanus u3nydeHus NpupoaHbIX MUHEPATIOB U MPOITYKTOB.

Jlabopamopnuie pabomot u onvimot.

HaGnroenre CIuiomHbIX U THHEWYATHIX CIIEKTPOB U3TyUCHUS.

HccnenoBanre TPEeKOB: U3MEPEHUE DHEPTHH YACTUIIBI 110 TOPMO3HOMY MYTH
(o dhoTtorpadusim).

N3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIAIONNI MOAYTH TIPEAHA3HAYCH /I CUCTEMAaTH3AIIH
1 00001IIeHUS TPEAMETHOTO COACPIKAHUS U OIBITA IEATETLHOCTH, TPUOOPETEHHOTO
Ipy W3YYCHUH BCETrO Kypca (GU3UKHA YrayOJIEHHOTO YpPOBHA, a TaKke IS
MOATOTOBKH K OCHOBHOMY I'OCYJJapPCTBEHHOMY 3K3aMEHY MO (PU3HKE.

B 1npouecce wu3zyueHHs: JAHHOTO MOIYJS pEATU3YIOTCS U MOJYyYaroT
JanbHellee pa3BUTHE YydeOHbIE JEUCTBUSA, oOOecleunBarolie JAOCTHKEHHE
MPEIMETHBIX W METAlpeJMETHBIX PE3yJIbTaToOB O00ydeHUs, (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH: OOBSICHEHUE U ONKMCAHUE SIBJICHUN Ha OCHOBE
MpUMEHEHUST (QU3UYECKUX 3HAHUM, UCCIEAOBATEIbCKUE NIEUCTBUS (BBIIBUKECHHE



TUIOTE3, MOCTAHOBKA L€ U IUIAHUPOBAHUE MCCIEIOBaHUS, AHAIN3 JAHHBIX U
MOJIyYE€HHE BBIBOJOB).

[IpennoututensHoi  (GOpMOI  OCBOEHUST MOIYJSA SBISIETCS IPAKTHKYM,
porpamMma KOTOpPOro BKJIIOYAET:

pelieHre 3a7ad, OTHOCSIIMXCS K pa3MyHbIM pasjieliaM U TeMaM Kypca
($u3MKHU, B TOM YUCIIE 33a4, MHTETPUPYIOIINX COJIepKaHUE pPa3HbIX pa3/ielioB;

BBITIOJIHEHUE JIA0OPATOPHBIX PA0OT U OMBITOB (BKJIOYAsi paOOThI U OMBITHI U3
NepeuyHel K paszjenaM Kypca) B YCIOBUSAX CaMOCTOATEIBHOTO IJIAHUPOBAHUSA
POBEJICHUS UCCIIEI0BAaHMUs, BEIOOpA U 0OOCHOBAHUS METO/Ia U3MEPEHHUS BEIUYMH,
COOPKHU IKCIIEPUMEHTAIBHON YCTaHOBKH;

BBIMIOJTHEHUE MTPOOJIEMHBIX 33a/IaHUN MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3agaHusl O €CTEeCTBEHHO-HAyYHOM TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIepKAHUEM;

paboTy HaJ rPyINIOBBIMU WIM UHIUBUIYATbHBIMU MPOEKTAMHU, CBI3AHHBIMU C
coJiepKaHreM Kypca pU3uKH.

N3yyenue mMoBTOPUTETHLHO-0000IIAIONIET0 MOAYISI MOXKET 3aKaHYMBAThCS
NPOBEJICHUEM JTMarHOCTHUYECKOU paboThl 3a Kypc (U3HKH YIriyOJIEHHOTO YPOBHS,
BKJIIOUAIOIIEH 3aJjaHusl Pa3HOrO0 YPOBHS CIIOKHOCTU. Pe3ynbTarhl BBITIOJIHEHMS
JIMarHOCTUYECKOW pabOThl MOTYT IOKa3bIBaTh CTENEHb TOTOBHOCTH 00YYarOLIHXCs
K OCHOBHOMY TIOCYJapCTBEHHOMY 3K3aMeHy 10 (u3MKe, a TaKxke
CBUJIETEIICTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

IIpumeyanue

Paszpnen 1. @usuka u e€ poJib B NIO3HAHMH OKPY/KAIOLIEr0 MUpa

11

®du3rKa — Hayka O PUPOJIE

2

1.2

dusnyeckre BEITMINHEI

4

1.3

ECTGCTBGHHO-H&y‘IHBIfI MCTO/ ITO3HaAHUA

MpPUMEHEHNE Ha YPOKe H
HTEPaKTHBHBIX QOpM pa
OOTHI yJaIXcsi: MHTEIT
EKTYAJIbHBIX UIP, CTUMY
JUPYIONIMX TO3HABATEN
BbHYIO MOTHUBAIIUIO HIKOJI
bHUKOB; JIMCKYCCUH, KOT
OpBI€ AIOT yYaluMcs B
03MOJKHOCTE TTPHOOPECT
Y OTBIT BEJCHHUS KOHCTP
YKTHBHOTO JMAJIOTa; TPY
TIITOBOM pabOTHI HITH Pad
OTHI B TIapax, KOTOPBIE y
YaT MIKOJFHUKOB KOMaH
ITHOW paboTe W B3aHMOJT
CICTBUIO C IPYTUMU JIET
BMH; OpraHn3anus med
CTBAa MOTHBHUPOBaHHBIX
Y DPYTUPOBAHHBIX yUaII]
WXCS HaJT UX HEYCIIEBA0
IIAMH OJTHOKIJIACCHUKAM
Y, JAOIIETO IKOJIBHUKA
M COIMaJIbHO 3HAYMMBII
OTIBIT COTPYTHUYECTBA U




B3aMMHOM TTOMOII;UHI
LUUPOBAHUE U MOJAEPK
Ka MPOEKTHOW U HCCIIEN
OBaTEJIbCKOW JEATEIbHO
CTH LIKOJIBHUKOB B PaMK
ax peayu3alnuy UMH HH]
WBUyaJbHBIX U TPYIIIO
BBIX HCCIIEA0BATENbCKH
X TIPOEKTOB (TBOPYECKH
X, COLMATBHO 3HAUNMBIX
, Hay4HO-HCCIIEZOBaTel
BCKHX).

Paspen 2. IlepBoHavyanbHbIe CBeICHUSI O CTPOCHHH BellleCTBA

2.1 Ctpoenue BemecTa 2

29 JIBrykeHre 1 B3aMMOACHCTBUE YaCTHUII 4
' BEIECTBA

2.3 ArperatHble COCTOSIHHS BEIICCTBA 1

[IpuBneuenre BHUMaHU
sl K 00CY)KIaeMoi Ha yp
OKe MH(pOpMaLIUU, aKTH
BH3aIlMY TI03HABATENbH
O IeATCIHLHOCTH,

MOOYXJICHHE ITKOTHHHK
0B cOOIIOaTh Ha ypOKe
OOIIETPUHATEIE HOPMBI
TOBE/ICHU S, TIPHHITUITBI

y49e0HON TUCITUTUTAHBL
¥ CaMOOPTaHH3AIIHH;

MpUBJICUEHNE BHUMAHUS
HIKOJILHUKOB K LIEHHOCT
HOMY AacIleKTy H3ydaem
BIX Ha YpOKax SIBJICHUH,




Paznen 3. /IBu:keHue U B3auMo/ieiicTBue TeJl

[IpuBneuenne BHUMaHU
g K 00CyXJaeMoi Ha yp
OKe MH(pOpMaIIUU, aKTH

BU3aIIUH TT03HABATEIbH

Ol IeATCIHLHOCTH;

MoOYKICHUE MIKOJIBHUK
OB COOJTIO/IaTh Ha YPOKE
OOIIETPUHATEIE HOPMBI
MOBEIECHUS, TTPUHITAITHI
y4eOHON TUCIUILTAHEI U
CaMOOpTaHU3alNH; TIPH
BIICUECHHE BHUMAHMS IIIK
OJILHMKOB K IIEHHOCTHO
My acCIeKTy H3ydaeMbIX
Ha ypoKax sIBJICHUM,

3.1 MexaHn4uecKoe IBMKEHUE 10

3.2 WNuepuwmsi, Mmacca, TNIOTHOCTh 9

3.3 Cuita. Bunsl cun 15
Pasnen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra30B

41 Haenenue. [lepenava napieHus TBEPIABIMU 5
' TeJIAMH, KHUIKOCTSIMH U Tra3aMHu

4.2 JlaBIIeHUE KUKOCTH 6

4.3 ATMmocdepHoe aBieHue 5

[IpuBneueHre BHUMaHU
s K 00CyKaeMoi Ha yp
oKe nH(]popManuu, aKTH
BH3AIIMY TI03HABATEIBH
Ol IeSITeNTbHOCTH; 00y
JKIEHUE IKOJIBHUKOB CO
OiroIaTh Ha ypOKe 00T
EMPUHATHIE HOPMBI TIOBE
JIeHU S, TPUHIIATIBI yae0
HOW JTUCIUITIIUHBI ¥ caM
OOpraHU3aIlUuH; TIPUBJIE




YEHUE BHUMAHHUS IIKOJIb
HUKOB K [IEHHOCTHOMY a
CIIEKTY U3yYaEMBIX Ha y
poKax ABJIEHUH,

JlelicTBUE )KUJIKOCTH M Ta3a Ha

4.4 . 12
MOTPYKEHHOE B HUX TEJIO
Pa3nen 5. PaGora u MomHoCTb. JHEprus
5.1 PaboTa u MomHOCTH 6 [puBieYeHnEe BHUMAHU
5.2 ITIpocTeie MEXaHU3MEI 8 5 K 0beyskz1aeMoit Ha yp
oKe MH(pOpMaIIUU, aKTH
BHU3allUHU ITO3HABATCIIbH
Ol IeATCIHLHOCTH;
HO6y>KI[eHI/Ie IITKOJIBHHUK
OB COOJIFIO/IaTh Ha ypOKe
OOIICTIPUHATEIC HOPMBI
IMMOBCACHU A, ITPUHIAIIBI
5.3 MexaHudeckas SHEPTHsl 5 yIe6HOM AMCIHTUTHHBL
¥ CaMOOPTaHU3ALHH;
IIPUBJICYCHUC BHUMAaHUA
IIKOJIBHUKOB K IICHHOCT
HOMY AacCIeKTy H3ydaem
BIX Ha ypOKax SIBICHUM,
Hroro no paszneny 19
Pa3nea 6. IloBTopuTebHO-0000 a0 M MOYJIb
6.1 [ToBTOpHUTENBEHO-0000IIAOIINI MOYITH 6




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

23




8 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Paznea 1. TensioBble ABJIeHUSA

11

CtpoeHnue u CBOICTBA BEIECTBA

1.2

TeroBbie MpOLECCHI

33 1

6.5

IIpuBnedyeHne BHHUMaH
us K 00Cyx1aeMoi Ha
ypoKe HHPOpMaIun, a
KTHBH3AIlMY TI03HABATE
JIBHOU JeATCIHLHOCTH;

MOOYX/ICHUE IIKOJILHU
KOB COOJIIO/IaTh Ha YPO
Ke OOIIEenpHHSATEIC HOP
MBI TIOBEJICHHUS, TIPHHI
WTIBI

y4eOHON TUCIIUTUIHE
Y CaMOOpPTaHM3aITNH;

MPHUBIICYCHNE BHUMAHU
sI IIKOJIBHMKOB K IIEHHO
CTHOMY acCIIeKTy U3y4a
eMBIX Ha YPOKax sBJCH
Wi,

Hroro no pazaeny

39

Pa3pes 2. DuiekTpryeckne ¥ MATHUTHBIC SIBJICHUSA




DnexTpuuecKue 3apsaabl. 3apsHKEHHbIE Tea

HpI/IBJ'Ie‘leHI/IC BHUMaH

2.1 . 9 1 .
U UX B3aUMOJECHUCTBHUA s K 00CyK1aeMO Ha
2.2 [TocTosTHHBIN SEKTPUIECKUN TOK 31 10 ypoKe HHpOpMaLlH, 2
KTUBU3ALMY TI03HABATE
2.3 MarsuTtHsbIe SIBICHHS 11 4 [IbHOI J1CSTEIBHOCTH:
MOOYKICHUE NIKOJIbHU
KOB COOJIIO/IaTh Ha YPO
Ke OOLIeNPUHSTHIE HOP
MBI IIOBCACHUS, HpI/IHH
HIIbI
y4eOHOM TUCIIUTUIHEI
24 DneKTpOMarHUTHAs MHAYKLINS 7 1 ¥ CaMOOPTaHU3ALHH;
HpI/IBHe‘IeHI/Ie BHUMAaHU
s IIKOJILHUKOB K I[EHHO
CTHOMY aCIIeKTy HM3y4a
€MBIX Ha YpOKax sIBJIEH
Wi,
Hroro mo pazgeny 58
Paznen 3. [loBTOpuTE/IbHO-00001IAK0 M MOLY b
3.1 [ToBTOpUTENBHO-00001IAOIINNA MOTYITH 5
Utoro no pazneny 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 22.5




9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero IIpumeuyanue
padoTsbI padoThI
Paznen 1. Mexannueckue iBJIeHUS
11 MexaHuueckoe IBMKEHHE U CIIOCOORI €ro 30 1 4 [puBiieyeHne BHUMaH
' OIHMCAHUSA s K 00CyXK1aeMoii Ha
o OKC€ UH(POpMaALlUH, a
1.2 BsaumoneiictBue ten 18 4 yp bopmarym,
KTUBHU3AaIIUU ITIO3HABATC
JIBHOU JeATCIHLHOCTH;
OOy ICHHUE TITIKOJILHA
KOB COOJTIOZIaTh Ha yPO
Ke OOIIeTTPUHSTHIE HOP
MBI ITOBEACHUA, IIPUHIT
WITBI YIeOHOH AMCITUTLT
1.3 3aKOHBI COXPaHECHHS 15 1 2 WHBI K CAMOOpTraHu3aIl
WU, IIPUBJICUCHNUEC BHU
MaHHSI IIKOJIBHUKOB K
LIEHHOCTHOMY aCHEKTy
M3Yy4aeMbIX Ha ypOKax
SIBIICHHH,
Pa3pen 2. Mexanndeckune KoJ1e0aHUS M BOJTHBI
2.1 Mexanuueckue KoJjieOaHus 8 3.5
2.2 MexaHn4ecKue BOJIHBL. 3BYK 10 3

Pasznen 3. 3H€KTp0MaFHI/ITH06 110JI€ M 3JIEKTPOMArHuTHbIC¢ BOJIHBI

3.1

QHCKTpOMaFHI/ITHOC IoJIC U
QJICKTPOMAIrHUTHBIC BOJIHBI

6




Pa3nen 4. CBeToBbIE SIBJEHUA

4.1 3aKOHBI paclpOCTPAHEHUSI CBETA
4.2 JIuH3b1 ¥ onTUYECKUE TPUOOPHI
4.3 Pa3noxxenue 6enoro cBeTa B CIIEKTP

[IpuBneueHne BHUMaH
us K 00cyx)maeMoi Ha
ypoke HHPOpMaIun, a
KTHBHU3AILIMK [T03HABATE
JIBHOM JeATCIHLHOCTH;
OO YKJICHUE IIKOIbHH
KOB COOJIIOJIaTh HA YO
Ke OOIENPUHSITHIE HOP
MbI TTOBEJICHUS, TIPHHII
Wbl Y9eOHON AUCIIUTLT
WHBI 1 CAMOOPTaHM3aIl
WU, IPUBJICUCHHE BHH
MaHHS IIKOJIBHUKOB K
LIEHHOCTHOMY aCIIeKTY
M3y4aeMBIX Ha ypOKax
SIBIICHUH,

Pa3nen 5. KBanToBble fiBJIeHUSA

51 Hcnyckanue 1 OTJIONEHHE CBETa aTOMOM
5.2 Ctpoenune aTOMHOTO sipa
5.3 SAnepHble peakuuu

[IpuBneuyeHnne BHUMaH
us K 00Cy»XmaeMoit Ha
ypoke nHpopMany, a
KTUBH3AIINN TI03HABATE
JIBHOH JEATCIHFHOCTH,

MoOYXKIeHNEe TIKOIbHU
KOB COOIIOaTh HA YPO
Ke OOIICTPUHSATHIC HOP
MBI TIOBE/ICHHUS, TPHHI
HTIBI

y4e0HOH JTUCIUTUINHBL




1 CaMOOpraHu3alnu,

MPUBJICUCHNE BHUMAHU
sI IIKOJIbHUKOB K IIEHHO
CTHOMY acCIIeKTy H3yua
EMBIX Ha YPOKax SBJICH
ui

2

Pa3nes 6. IloBropuTte/ibHO-0000 a0 1M MOYJIb

MexaHndeckue sBICHUS (HOBTOpI/ITeJ'II)HO-

61 00600MIArOIINI MOTYJIB) 6 3

6.2 TerutoBbIe siBIIeHUS (TIOBTOPUTEITBHO- 3
000011t MOTYJIb)

6.3 DJEeKTPOMArHUTHBIC SIBJICHUS ) 3 1
(MOBTOPHUTETHHO-0000IIAIOIINA MOTYITh)

6.4 CBeToBbI€ SIBIICHUS (TOBTOPUTEILHO- 1 1
000011t MOTYJIb)

6.5 [ToBTOpHUTEINBHO-0000IIAOIITNI MOTYITb 4

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 26.5













