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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOKEHUWA M TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuétoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mporpaMmbl MO (PU3MKE HAIMpaBiIeHO Ha (OPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIMXCSd W OpPraHU3alHI0 H3YyYEHHs
(¢u3MKK Ha JeSITebHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPeIMETHBIM pe3yjbTaTaM 00y4YeHHs, a TaKXKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma 10 (Qu3MKe YyCTaHABIMBAET paclpejiesieHne y4eOHOTo
MaTepuaia 1o TrojgaM oOydeHus (mo Kiaccam), MpeasiaraeT MPUMEPHYIO
MOCIIEIOBATEIbHOCTh M3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUA
NPEIMETHOTO COJIEpKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa C LEIbIO OKa3aHUsS METOJIUYECKON
MOMOIIY YYUTENIO B CO3JJaHUU padoyeil MporpaMmbl 0 y4eOHOMY MpPEIMETY.

®usrka ABIAETCI CUCTEMOOOPA3yIOUIMM I  €CTECTBEHHOHAyUYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHEH H (PU3HUECKOMN
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MM,
npenocTaBisieT Haubosee siCHble 00paslbl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa W3 TIaBHBIX 3a7a4 (U3UYECKOr0 OOpa30BaHHSA B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMUPOBAHUHM €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronmuxcs.

N3yuenne ¢u3mkn Ha 06a30BOM ypOBHE TpPEANOJaracT OBJIAJACHUE
CIIEYIOUIMMU KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO

I'paMOTHOCTbD:
U HAay4HO 00BACHATH SBJICHHSA,
U OLICHUBAThb U IIOHUMATb 0COOEHHOCTH HAayY4YHOI'O UCCICIOBAHM,
U HHTCPIIPCTUPOBATDb JAHHBIC M UCIIOJIb30BAaTh HAYYHBIC 1OKA3aTCIbCTBA

JUISL TIOJTYYE€HUST BBIBOJOB.

Lemn w3ydenws (HU3MKKM HAa YPOBHE OCHOBHOTO OOIEro oOpa30BaHHS
onpenenensl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®DPusuka» B
oOpa3oBaTenbHBIX oOpraHmsanusx Poccuiickoit ®Deneparuu, peamu3yONIux
OCHOBHBIE  0011€00pa30BaTebHbIE MPOTPAMMBI, YTBEPXKAEHHON pelieHueM
Komnerun MunucrepcTBa npocsernieHust Poccuiickoit denepanuu (MpOoTOKOI OT 3
nexadbps 2019 r. Ne [TK4BH).

Hesun nzyyenus pusuku:



. NpHOOPETCHNE MHTEpPEca W CTPEMIICHHS OOyYaroIMXCsS K HAydHOMY
W3YYCHUIO TPHUPOMABI, pa3BUTHE WX HMHTCIUICKTyaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

. pa3BUTHE TMPEACTABICHUM O HAy4HOM METOJAE IIO3HaHUSA U
(opMHUpOBaHUE UCCIIEIOBATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

. (dopMHUpOBaHUE HAYYHOIO MUPOBO33PEHUS KaK pPe3ysibTaTa U3y4yeHHs
OCHOB CTPOEHHMSI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;

. (dbopMHUpOBaHUE NIPEACTABICHUN O PO (PU3UKH AJIs1 PA3BUTHS APYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUI;

. pa3BUTHE MPEACTaBICHU O BO3MOXKHBIX cepax Oyaymei

npoecCHOHATBLHON  JeATEIBbHOCTH, CBSI3aHHOW C (HU3WKOW, TMOATOTOBKA K
JaNbHEUIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHUHU.

JlocTkeHne 3THX IEJed MporpaMMbl 1Mo (U3UKE HAa YPOBHE OCHOBHOTO
o01iero oOpa3oBaHusl 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONINX 3a4a4.:

. NpHOOPETeHHE 3HAHWKW O JUCKPETHOM CTPOCHUHM BEIIECTBA, O
MEXaHHYCCKHUX, TETUIOBBIX, JICKTPUUCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. IPHOOPETCHUE YMEHUI ONTUCHIBATh U OOBACHATH (PU3NUCCKHUE SBICHHS
C UCTOJIb30BAHKMEM TIOJyUYCHHBIX 3HAHUH;

. OCBOCHHME METOJIOB PEIICHUS IMPOCTCUININX PACUETHBIX 3a71a4 C
UCIIOJIb30BaHUEM  (DM3MYECKUX  MOJCNICH,  TBOPYECKUX M IPAKTUKO-
OPUECHTHPOBAHHBIX 3a/1aY;

. pa3BUTHE YMEHHMM HAOIIOMaTh TPHUPOJHBIC SBICHHUS W BBITIOJIHSITH
OTBITHI, Jla0opaTopHble pabOThl U HOKCIEPUMEHTAIBHBIE HCCIECIOBAHUS C
UCITOJIb30BAaHUEM U3MEPHUTEIBHBIX MPUOOPOB;

. ocBoeHHE TMpuEéMOB paboTel ¢ uHpopMammed  Quznueckoro
coJiepKaHMsl, BKJIOYash MH(POPMAIIMI0O O COBPEMEHHBIX JOCTIKCHHSAX (DHU3UKH,
aHaJu3 U KPUTHYECKOE OIlEHUBaHWE HH(OpMAITUH;

. 3HAKOMCTBO co cdepamMu NpodecCHOHANBHON  JACATEIHLHOCTH,
CBSI3aHHBIMU C (DM3UKOW, W COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha
TOCTIDKCHUAX (DU3HYCCKON HAYKH.

Ha w3ydenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIIETO
obOpazoBanus orBoautcs 238 dacoB: B 7 kiacce — 68 "acoB (2 Jaca B HENEI0), B 8
KJlacce — 68 yacoB (2 yaca B Hezaento), B 9 knacce — 102 vaca (3 4aca B HEZE0).



COAEPKXAHHUE YYEBHOI'O ITPEIMETA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIET0 MUPA.

®usuka — Hayka o mpupone. SBneHus npuponasl. dusznueckue SABICHUA:
MEXaHUYECKUE, TEIUIOBBIE, JJIIEKTPUUYECKUE, MArHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. WM3mepenue ¢usnueckux BenuuuH. dusmueckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHas cuicTeMa €IMHUL.

Kak ¢uszuka u Jpyrue ecTeCTBEHHbIE HAyKH H3Yy4yaloT MPHUPOAY.
EcTecTBeHHOHayuUHBI METOJ MNO3HAHUS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT O MPOBEPKE TUIOTE3, OOBSICHEHUE
HabonaeMoro sBieHus. Onucanue GU3NYECKUX SIBJICHUN C TOMOILIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHnyeckue, TEIUIOBbIC, AJIEKTPUYECKUE, MarHUTHBIE, CBETOBBIC
SIBIICHUSL.

2. dusnyeckre NpuOOpsI U MPOIEAypa NPSIMBIX U3MEPEHUN aHAIOTOBBIM

U 1IUGPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

OrnpenenieHue 1EHbI JeCHUS KAl U3MEPUTEIILHOTO Iprbdopa.
N3mepenne pacCTOSTHUMN.

N3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MaJlbIX TEJL.

N3mepenue temneparypbl IpH MOMOILIH KUJIKOCTHOTO TEPMOMETpPA U
NaTYMKa TEMIEPATYpPHI.

6. [IpoBeneHue wucciaeaoBaHUsT MO NPOBEPKE THUIOTE3bI: AAIBHOCTh
noJsiéra mapuka, MyIEeHHOTO TOPU30HTAIBHO, TeM OOJiblie, YeM OOJbIle BHICOTA
mycKa.

Pa3znea 2. IlepBoHayajibHbIe CBe/IEHHSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OINbITHL,
JIOKa3bIBAIOIE TUCKPETHOE CTPOECHUE BEIIECTBA.

JIBrkeHre dacTull BeniecTBa. CBs3b CKOPOCTH JBMXKEHHUS YaCTHI[ C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSYKEHUE U OTTAJIKUBAaHUE.

ArperatHbie COCTOSIHUSI BELIECTBA: CTPOCHUE T'a30B, KUJIKOCTEH M TBEPABIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHMSIX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHHeM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

abrwbE

Jemoncmpayuu.

1. Hab6mronenre OpoyHOBCKOTO JIBHIKCHHUS.

2. Ha6monenue nuddysun.

3. HaGmionenue  siBieHUl, OOBSACHSIOUUMXCS  OPUTSHKEHUEM WU

OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopnuie padbomot u onvimol.



1. Oumenka pamaMeTpa aToMa METOJOM pSAOB (C HCIOJb30BaHUEM
dotorpaduii).

2. OnbIThl IO HAOTIOJEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.
3. OnpiTbl 1O  OOHApYKEHUI0  JEHUCTBUS CHJI  MOJIEKYJISIPHOTO
MPUTSHKEHUSL.

Paznen 3. JIBu:kenue u B3anMoieiicTBHeE TeJl.

MexaHnueckoe IBHKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKEHUS.

SIBneHne uHepUMHU. 3aKOH WMHEpUMHM. B3amMopnencTBHE TeNn Kak MpPUYMHA
U3MEHEHUS CKOPOCTH [JBWKEHUS Tel. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InotHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B EIUHHIE
00BéMa BelecTna.

Cuita KaKk XapakTepUCTUKa B3auMoAeicTBUs Teda. Cuila yrnpyrocTu U 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUS U CHJIa
TshkecTd. Cuia TSKECTH Ha Apyrux IuiaHerax. Bec rena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimoil. PaBHoxelicTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHUE MOKOs. TpeHue B MPUPOIE U TEXHUKE.

Jemoncmpayuu.

HabGmonenre MexaHU4ecKoro JBUXKEHUS Tena.

N3mepenue ckopocTu MPSMOJIUHEWHOTO IBUKEHUS.
HaGmronenue siBieHus: HHEPIIUH.

HaGnronenrie u3meHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TE.
CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEJL.

CroxeHue cuil, HalpaBJICHHBIX IO OJJTHOM MPSMOM.
./Iaﬁopamopubte pabomul u onvimol.

ok owdE

1. OnpenesneHue CKOPOCTH PAaBHOMEPHOrO JBMKEHUs (IIapuka B
KHUJIKOCTH, MOJIEJIH JICKTPUIECKOTO aBTOMOOMIIS M TaK Jaliee).

2. Omnpenenenne CpeHEN CKOPOCTH CKOJIBKEHUS OpycKa WK [IapuKa Mo
HAKJIOHHOM TIOCKOCTH.

3. OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4, OnbITHI, JEMOHCTPUPYIOLLHE 3aBUCUMOCTD pacTsKEHUS
(medopmarun) TPy>KUHBI OT PHIIOKCHHOW CHITHI.

o. OnbIThL, TEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHUS

OT BECa TeJla U XapaKTepa CONPUKACAIOUINXCS OBEPXHOCTEN.

Pa3nea 4. JlaBjieHue TBEpAbIX TeJI, dKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBILICHUS U YBETMUYEHUS JaBieHus. JaBienue rasa.
3aBUCUMOCTh JaBJICHHS Ta3a OT 00bEma, Temmeparypbl. Ilepemaua naBnmeHus
TBEPABIMU TEJIAMHU, >KUAKOCTAMH U razamu. 3akoH llackansg. ITneBmaTmueckue
MalllUHbl. 3aBUCHUMOCTb JABJICHUS JKUJIKOCTH OT TIIyOMHBI. ['mapocratnueckuii
napagokc. CooOuaromuecs: Cocyibl. [ napaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emnu u atMocepHoe aaBieHue. [IpuumHBI CyliecTBOBaHMS
Bo3aymHOM oOonouku 3emnu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JAaBJICHUS OT BBHICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 1151 u3MEpeHus: aTMOC(EPHOro TaBICHHUS.



JlelicTBrE KUIKOCTU U ra3a Ha IOIPYKEHHOE B HUX Tejo. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.
Jemoncmpayuu.
3aBUCHMOCTD JTABJIEHUSA I'a3a OT TEMIIEPATYPHI.
IIepenaya naBineHUs KUIKOCTHIO U Fa30M.
Coobmiaromuecst COCYIbl.
I'mppaBinueckuii npecc.
[IposiBneHue neicTBUs aTMOCPEPHOTO AaBICHUS.
3aBUCUMOCTb BBITAJIKMBAIOIIEH CHUIIBI OT 00BEMA MOTPYKEHHON YacTH
T€Jla U INIOTHOCTH KUJKOCTH.
7. PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BHITECHEHHOU JKUIKOCTH.
8. VYcinoBue IUIaBaHUS  TeEN: IUIABAHWE WM IIOTPY)KEHHE Tel B
3aBUCUMOCTHU OT COOTHOLIEHUS IUIOTHOCTEN TeJa U )KUIKOCTH.
Jlabopamopnuvie padbomot u onvimot.

ok wdE

1. HccienoBanne 3aBHUCHMOCTM Beca Tejla B Boje OT o00bEMa
MOTPY>KEHHOM B KUJKOCTh YaCTH TeEJA.

2. OnpeneneHue BBITAJIKUBAIOLICH CHUJIbI, JCHUCTBYIOIIEH Ha TeJO,
MOTPYKEHHOE B JKUIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIONIEH CHUJIbI, ICMCTBYIOIIEH Ha
TEJIO B ’KMJKOCTH, OT MAaCChI TeJia.

4, OnbIThI, JEMOHCTPUPYIOUIAE 3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIBI,

JEUCTBYIOIIEH HA TEJO B KUIKOCTH, OT 00bEMA MOTPYKEHHON B KHUIAKOCTh YACTH
T€Ja U OT INIOTHOCTH KUAKOCTH.

d. KoncTpynpoBanue apeoMeTpa WIM KOHCTPYMPOBAaHUE JIOOKH U
onpenesieHne e€ rpy30n01bEMHOCTH.

Paznen 5. PaGoTra 1 MOIIHOCTH. JHEPrus.

Mexannueckast pabota. MOIIIHOCTS.

[IpocTbie MeXaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbiuara. [lpuMeHeHMe mpaBWiIa paBHOBECHs pblyara K OJIOKY.
«3omotoe mpaBwio» MexaHukud. KIIJ[ mpocteix MexanusmoB. IlpocTeie
MEXaHU3MbI B OBITY U TEXHUKE.

Mexannyeckas d3Hepruss. KuHeTMyeckas U MOTEHIMAJIbHAs DSHEPIHUS.
[IpeBpaleHre 0JHOTO BH/Ia MEXaHUYECKOUW SHEPTUH B APYTrOi. 3aKOH COXPaHEHUS
SHEPrUU B MEXaHUKE.

Jemoncmpauuu.

1. [TpuMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopnwie padbomot u onvimol.

1. Onpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBHKEHHUU
TeJa M0 TOPU30HTAJIbHON MTOBEPXHOCTH.

2. HccnenoBanne ycioBui paBHOBECHS pblyara.

3. N3mepenue KIIJ] HakIOHHOM MIOCKOCTH.

4, N3ydeHne 3akoHa COXpaHEHHS] MEXaHUYECKON YHEPTUU.

8 KUIACC

Pa3znen 6. TenyioBbie ABJICHUS.



OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKOM TEOPUHU CTPOCHMS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mopenu TBEPAOro, MXUAKOTO W Ta3000pa3HOTO COCTOSHUN BEILECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHWE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUN MOJIEKYJIAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHu€ U KalWJUISIPHBIE SIBJIECHUA. TeIIOBOE paCIIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEILUIOBOIO JABUKEHUS
yactull. BuyTpenusis sHeprus. CnocoObl HM3MEHEHMsS BHYTPEHHEH HHEpPrUu:
TeIIonepeaayda U COBEPILICHUE paboThI. Bunbl TEIIONEPEAAYH:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3JTyUEHUE.

KonmuuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TeriooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. [lnaBnenue w
OTBEPICBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUJIOTA ILJIABJICHMUS.
[TapooOpaszoBanne u konjaeHcaius. Mcmapenue. Kunenue. VYjaenpHas TerioTa
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIEPATypbl KHUIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxHocTbs Bo3yxa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIIOTA CTOPAHUS.

[Mpuniuner pabotsr TeruioBbix nsurateneit KIIJ TermioBoro asuraress.
TerioBble IBUTaTEN U 3aLUATA OKPYKAIOIIEH CPEbl.

3aKOH COXpaHEHMS U MPEBPALIEHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCaX.

Jemoncmpayuu.

Ha6mronenrie OpoyHOBCKOTO JIBUKEHHUS.

Ha6monenne nuddysuu.

HaGmonenne siBneHnii cMauMBaHUsI M KaITMJLISIPHBIX SIBJICHUH.
HaGmronenne TemioBoro pacuiupeHus Te.

N3menenune naBieHus ra3a MpU U3MEHEHHH 00bEMa U HArpeBaHUH
WIN OXJIXKJICHUU.

abrwbdE

6. [IpaBuna u3mMepeHus: TeMIEPaTyphl.

1. Buabl Terionepenayn.

8. OxmakaeHue Ipu COBEPIICHUH PAOOTHI.

Q. HarpeBanue npu coBepiieHr padOThl BHEITHUMU CHJIAMHU.

10. CpaBHeHHE TEIIIOEMKOCTEH pa3INnYHBIX BEIIECTB.

11. HabGmoneHue KUTICHUS.

12. HabGmromeHue MOCTOSHCTBA TEMIIEpaTyphl IIPH TUIABICHUU.
13. Mogenu TeIIoBBIX ABUTATENEH.

Jlabopamopnwie padbomot u onvimol.

1. OneiThl  TIO  OOHAPYXKEHUIO  JEHCTBUS CHJI  MOJICKYJSIPHOTO
MPUTSKEHHUS.

2. OnbITHI 11O BBIPAIIMBAHKUIO KPUCTAJIOB OBAPEHHOM COJIM WJIM caxapa.

3. OnbITel IO HAOJIOJICHUIO TEIJIOBOIO PACIIUPEHUSI Ta30B, KUIKOCTEH

U TBEPABIX TEIL.
4, Ornpenenenue naBieHus BO3yXa B OaUIOHE ITPUIIA.



5. OnbIThl, AEMOHCTPUPYIOIIKME 3aBUCHMOCTh JABIEHHUS BO3JyXa OT €ro
00BbEMa 1 HarpeBaHUs WIHA OXJIAXKICHHUS.

6. [IpoBepka rumoTe3bl JIUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA
KHUJKOCTH B TEPMOMETPUUECKON TPYyOKE OT TEMIIEPaTypBhl.

7. HabGmionenrie m3MeHEeHMs] BHYTPEHHEHW SHEpruu Tena B pe3yibTaTe
TEIUIonepeaaun U paboThl BHEIIHUX CHUII.

8. HccnenoBanue ABJI€HUs TEIJIOOOMEHA MPU CMEIIUBAHUM XOJOJAHOU U
ropst4eit BOJBI.

9. Onpenenenue KOIMYECTBA TEILIOTHL, IIOJYYEHHOIO BOJIOM IIPHU

TEMJI000MEHE C HArPEThIM METAITUYECKUM IIUITUHIPOM.

10. Omnpenenenuie yaeapHON TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mpoiiecca UCTapeHus.

12. OmnpeneneHrie OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa.

13. Onpenenenvie yaeapHON TEMIOTHI IJIABJICHUS JIbA.

Paznen 7. Jinekrpuyeckre 1 MATHUTHbBIE SIBJICHUS.

OnexkTpuzanus Ted. J[Ba poja slEKTpUUECKHUX 3apsilioB. BzauMojeicTBue
3apspKeHHBIX  Tell. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHKCHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKITY TEJIaMu).

OnekTpudeckoe mosie. Hanpspk€HHOCTH anekTpudeckoro moiis. [lpuHiun
CYNEPIO3UINHU dIEKTPUUECKUX ToJIel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekrpuueckux 3apsaoB. DIEMEHTAPHBINA 3JIEKTPUUECKUNA 3apsl.
Crpoenune aroma. IIpoBOOHMKM W  JOUANEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. YCIIOBHUS CYIIECTBOBAaHUS DJIIEKTPHUUYECKOTO TOKA.
HcTOYHUKN TOCTOSSHHOTO TOKa. JIeMCTBUS DIIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUIKOCTAX U razax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUUYECKOE  HaIpsKEHHE.
ConpoTuBieHUe MPOBOJHUKA. Y ICIBHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locinegoBaTenbHOE W MApajlieNIbHOE  COEOUHEHHE
IPOBOJIHUKOB.

PaGora u wMomHOCTH dJeKTpudYecKoro Toka. 3akoH Jxoymns—Jlenma.
DNEeKTpUYECKUe e U MOTPEOUTENH dIEKTpUIecKoi sHeprun B 0biTy. KopoTkoe
3aMbIKaHHE.

[ToctossHHBIE ~ MarHWTBHL..  B3auMOJelWCTBHE  NMOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe nosie. MarHuTHOe nosie 3eMJIM U €ro 3HA4YCHUE MJIs KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTtHoe 1one  dJeKTpuueckoro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE. JleficTBHE MAarHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM.
DONEeKTpOJABUraTelb MOCTOSIHHOTO ToKa. Mcmonb30BaHUE JIIEKTPOABUTATENE B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel apanes. fABneHue snekrpomarauTHoN uHaykuuu. [lpasuno Jlenna.

DIIEKTPOreHepaTop. CnocoOml MOJTYy4YEHUS AIEKTPUUECKOU SHEPIUMU.
DNEKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.
Jemoncmpauuu.

1. DIIeKTpU3alHus Te.



N

JIBa poja SIEKTPUUECKUX 3apsiioOB U B3aUMOJCHCTBUE 3apsSKEHHBIX
Te.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DneKTpocTaTuuecKas MHIYKIIHS.
3aK0OH COXpaHEHHUS ICKTPUUECKUX 3apsIIOB.
[IpoBOAHUKH U TUAIICKTPUKHU.
MopaenupoBaHue CUIOBBIX TUHUN SJIEKTPUUECKOTO OIS,
HcToyHrMKHM TOCTOAHHOTO TOKA.
JIecTBUSA DIIEKTPUUYECKOTO TOKA.
0. DnekTpu4ecKuil TOK B KHUIKOCTH.
1. T'a30BbIit pa3ps.
2. H3mepeHue cuiIbl TOKa aMIIEPMETPOM.
13. V3MepeHue 3MeKTPUUECKOTO HAMPSHKEHUS! BOJTLTMETPOM.
14. PeocTtat u Mara3uH CONPOTUBICHUM.
15. BzaumoneicTBHE MOCTOSHHBIX MAarHUTOB.
16. MopaenupoBaHrue HEBO3MOXKHOCTH Pa3/ieJICHUs MOJ0COB MarHUTa.
17. MopaenupoBaHrne MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
18.  OmmiT DpcTena.
19. MaruauTHOE MoJjie ToKa. DJICKTPOMArHuT.
20.  Jle¥icTBME MarHUTHOT'O TIOJISI HA MIPOBOJHUK C TOKOM.
21. DnekTpoaBHUTaTeNb MOCTOSHHOTO TOKA.
22. HccnenoBaHue sIBICHHS 3JIEKTPOMArHUTHONW MHIYKITUH.
23.  OmnswiTel Dapajes.
24. 3aBUCHMMOCTbH HaIpaBiICHUS WHIYKIMOHHOTO TOKa OT YCIIOBUU €ro
BO3HHUKHOBEHUS.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuie pabomot u onvimot.

MR BE©00NOOA~W

1. OnpiThl TI0 HAOMIOJIEHUIO DJCKTPU3ALMHM Tell WHAYKIUEH U TIpH
COTPUKOCHOBEHUH.

2. HccnenoBanre AEUCTBHUS HIEKTPUYECKOTO TOJIA HA TPOBOJHUKUA U
TUAJIEKTPUKH.

3. COopka 1 mpoBepKa pabOThI ATEKTPUIECKOM IIETTH TOCTOSHHOTO TOKA.

4, N3mepenue u peryampoBaHue CHIIbI TOKA.

o. N3mepenue u perynmpoBaHUe HANPSHKEHUS.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIIYIIETO YEPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

1. OnbITel,  JEMOHCTPUPYIOUIUME  3aBUCUMOCTh  DJIEKTPUYECKOTO

CONPOTHUBIICHUSI MPOBOJAHUKA OT €r0 JUIMHBI, IJIOMIAAU TOMEPEYHOTO CEUYCHUS U
Martepuania.

8. IIpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUM TPHU TOCTIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

Q. [IpoBepka mpaBuia IS CUJIBI TOKA MPH MapajieIbHOM COCIMHEHUU
PE3UCTOPOB.

10. Ompenenenne padOTBHI AICKTPUUYCCKOIO TOKA, HAYIIETO dYepes
pe3ucTop.



11. OmnpeneneHne MOIIHOCTH JIIEKTPUUECKOIO TOKA, BBIAEISIEMON Ha
pe3ucTope.

12. HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpe3 JIAMIIOUKY,
OT HAIIPsDKECHUSA HA HEU.

13.  Omnpenenenune KIIJ] narpesarensi.

14. HccnenoBanue MarHMTHOTO B3aUMOJEHUCTBUS MOCTOSTHHBIX MarHUTOB.

15. H3yyeHue MArHUTHOTO TIOJSi TIOCTOSHHBIX MArHUTOB TMpU UX
00BEIUHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue JEHCTBUSL DIIEKTPUYECKOTO TOKa HA MAarHUTHYIO
CTpEIIKY.

17.  OnpITbl, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTH CHJIBI B3aUMOJICHCTBHUS
KaTYIIKH C TOKOM M MarHuTa OT CUJIbl TOKA M HaIpaBJIEHUs TOKA B KaTyLIKE.

18. H3yueHue necTBHS MAarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U U3y4eHHe pabOThl JIEKTPOABUTATEIIS.

20. Usmepenue KIIJl anexTponBUrareIbHON YCTAHOBKH.

21. OnbIThl O UCCJIEIOBAHUIO SIBICHUS SJEKTPOMArHUTHOM HHAYKIIUH:
UCCJIE0BAaHNE U3MEHEHUI 3HAUYCHUS M HAIIPaBJIECHUS UHAYKIIMOHHOTO TOKA.

9 KITIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JABWKeHHEe. MarepuanbHass Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JIBUKEHHUs. PaBHOMEpHOE MpsSMOJIMHEIHOE
nBUKeHne. HepaBHOMepHOE mpsiMONIMHENHOE JBH>KeHUE. CpelHssi 1 MIHOBEHHAas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHOyckopeHHOe mpsMoinHelHoe aBmxkeHne. CBoOoaHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE nBMKEHUE TIO OKpY>KHOCTH. [lepuon m dacroTa oOpaieHus.
JluneliHas u yrioBas CKOpocTH. LIeHTpOoCTpEMHUTENBHOE YCKOPEHHUE.

[lIepBbiii 3akoH HeroroHa. Btopon 3akon Hbrorona. Tpetuii 3akoH
HproTona. [IpuHiun cynepno3uiuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: culla TPEHUSI CKOJIbXKEHUS,
CUJIa TPEHHUS MTOKOsI, APYTUE BUIBI TPEHUS.

Cuna TsDKECTH W 3aKOH BCEMHUPHOTO TITOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgenus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmMuyeckasi CKOpPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHoBecue marepuanbHOM TOUKU. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpamieHus. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynec tena. I3Menenue umnyinbca. MMmynbe cuibl. 3aKOH COXpaHEHHS
nMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass pabota U MOIIHOCTh. PaboTa cui TSKECTH, YNPYrocTH,
TpeHus. CBsi3b dHepruu U padoThl. [loTeHIIMANbHAS SHEPruUs Tena, MOAHATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [oTeHIIManbHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. Teopema O KMHETHYECKOM 3HEPTUU. 3aKOH COXPAHECHUS MEXAHWYECKOU
SHEPIUHU.

Jemoncmpauuu.



1. HalmroneHre MexaHUYeCcKoro JBUKEHUS Tejla OTHOCUTENBHO Pa3HbIX
TEJ OTCUETA.

2. CpaBHEeHME MyTeN U TPAECKTOPUM IBUKEHHSI OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEI OTCUETA.

3. N3Mepenune CKOpOCTH U YCKOPEHUS NPSIMOIMHEUHOTO IBUKEHHUS.

4, HccnenoBanne Npu3HaKoOB PaBHOYCKOPEHHOI'O JBUKECHUS.

S. HaGmionenue nBr>xeHus Tena Mo OKPY>KHOCTH.

6. HaGmionenre MexaHMYECKUX SBJICHHM, MPOUCXOIAIIUX B CHUCTEME

orcuéta «Temexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBHXKEHHH
OTHOCUTENBHO KaOMHEeTa (PU3KKH.

7. 3aBUCHMOCTh YCKOPEHHMs Tejla OT MacChl Tella U JACHCTBYIOIIEH Ha
HETO CHJIBI.

8. HaGmronenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

9. N3meHeHne Beca Tena npu yCKOPEHHOM JBHKCHUH.

10. Tlepenaua ummymnbca Mpu B3aUMOJICUCTBUU TEJI.

11. TIpeoOpa3oBaHus YHEPTHUH MPU B3aUMOJICHUCTBUHU TEJ.

12. CoxpaHeHHe UMITyJIbCa TPU HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHue UMITyJIbCca TPU aOCOIIOTHO YIIPYTOM B3aMMOJICHCTBUMU.

14. HabGmroneHue peakKTUBHOTO JBHKCHHUS.

15. CoxpaHeHHe MEXaHWYECKOU SHEPTUHU MPU CBOOOTHOM MaJCHUU.

16. CoxpaHeHHe MEXaHUYECKOW SHEPruu TPU JBIKCHUH Tela TOJ
JeHCTBUEM TIPY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

1. KonctpyupoBanne  Tpakta Uil  pa3sroHa W JajJbHEUIIETo
PaBHOMEPHOTIO IBMIKECHUS IIAPUKA UIIA TEJIEHKKH.

2. OmnpeneneHue CpeHel CKOPOCTU CKOJBXKEHUS OpycKa WIIM JBHKCHUS
[IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

3. OrnpeneneHue yCKOpeHHUs Teja MpU PaBHOYCKOPEHHOM JIBHYKEHHUU I10
HAKJIOHHOM IIIOCKOCTH.

4, HccnenoBanue 3aBUCHUMOCTH yTH oT BpEMEHU npu
PaBHOYCKOPEHHOM JIBIDKCHUHU 03 HadallbHOW CKOPOCTH.

5. [IpoBepka THUIOTE3BI: €CAU TPH PABHOYCKOPEHHOM JBIKCHHHU 03

HAa4aJIbHOM CKOPOCTH IIyTM OTHOCITCA KAaK psAd  HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHUE ITPOMEKYTKHA BPEMEHU OJMHAKOBBI.

6. HccnenoBanre 3aBUCUMOCTH CWJIbI TPEHHUSI CKOJIBKEHHUS OT CHJIbI
HOPMAaJIbHOTO JAaBJICHUS.

1. Onpenenenue KodppuiieHTa TPEHUsE CKOJIbKEHHUS.

8. Onpenenenue KECTKOCTU MPYKUHBI.

Q. Onpenenenue pabOTbl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBHUKEHHUU

TeJa M0 TOPU30HTAJIbHON MTOBEPXHOCTH.

10. Ompenenenne pabOTBI CHJIBI YIOPYrOCTH TpU TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOJIBHX)KHOTO U TIOJIBUKHOTO OJIOKOB.

11. HM3ydeHue 3aKOHA COXPAHEHUS YHEPTHH.

Paznen 9. Mexannueckue Koj1e0aHUs U BOJHBI.



Konebarensnoe nBrkeHue. (OCHOBHBIE XapaKTEPUCTUKU  KoOJIeOAHMIA:
[IEpUOJ, YacTOTa, aMIuIMTyaa. MareMaTud4ecKMil M NPYKUHHBIA MAasTHUKU.
[IpeBpailieHre 3HEpTUM NMpU K0IeOaTeIbHOM ABUKEHHUHU.

3aryxaromue — koseOaHusa.  BeiHyxaeHHble — koneOanusa.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBONCTBA MEXaHMYECKMX BOJH. I[IpomoneHble U
[IOIIEpEeYHble BOJHBI. JlJlMHA BOJIHBI M CKOPOCTh €€ PaclIpOCTPaHECHUS.
MexaHnnyeckue BOJHBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3Byka U BbicoTa ToHa. OTpaxeHnue 3Byka. MHpa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.

1. HaOnronenue kojie0anuii Ten Moja AEUCTBUEM CHIIBI TSKECTH U CHIIBI
yIIPYTOCTH.

2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HaGmroneHre BoIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.

4, PacnpocTpanenue npo0ibHBIX U MOMIEPEYHBIX BOJIH (HA MOJIETH).

5. HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pEe30HaHC.

Jlabopamopnuie padbomot u onvimot.

1. OmnpeneneHue 4YacTOThl W TEPHOJA KOJCOAHMH MaTeMaTHYECKOTO
MasTHUKA.

2. OmnpeneneHne 4YacTOThl MW TepHofa KoleOaHWUH  MPYKUHHOTO
MasiITHHKA.

3. HccrmenoBaHue 3aBUCUMOCTH TEpHOJA KOJeOAHWN IMOABEIICHHOTO K
HUTH Tpy3a OT JJIMHBI HUTH.

4.  HccrnenoBaHwe 3aBHCHMOCTH TepHOAa KOJEOAHWN TPYKUHHOTO
MasiTHHKa OT MaccChl Tpy3a.

5. TlpoBepka HE3aBUCUMOCTH MEPHOA KOJICOAHHUH rpy3a, MOABEIICHHOTO
K HUTH, OT MacChl rpy3a.

6. OnbITEI, JIEMOHCTPUPYIOIIHE 3aBHCUMOCTh TIepHOaa KojeOaHui
NPY>KHHHOTO MasiTHHKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI.

7.  H3mepenue yckopeHUs: CBOOOTHOTO MaCHHUS.

Pazznen 10. Di1eKTPOMarHMTHOE I10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTPOMAarHUTHOE  MOJie.  DIEKTPOMarHuTHele  BoyHBL.  CBOMCTBa
ANEKTPOMArHuTHbIX BOJH. Illkama »leKTpoOMarHUTHBIX BOJIH. Fcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSA3U.

DnekTpoMarHuTHas npupoga cBera. CkopocTh cBeTa. BolHOBBIE CBOMCTBa
CBeTA.

Jemoncmpauuu.

1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomot u onvimot.

1. N3ydeHne CBOWCTB  DJIEKTPOMArHUTHBIX BOJH C  ITOMOIIbIO
MOOMIBHOTO TeneoHa.

Pa3gea 11. CBeToBbBIE AIBJIEHHS.



JlyueBas  Mogmenb  cBera.  Mcrounuku — cBeta.  [IpsamonuHerHoe
pacnpoctpaneHue ceta. 3atMeHust Connina u Jlynsl. Otpaxkenue cpeta. [lnockoe
3€pKaJIo. 3aKOH OTPAKECHUS CBETA.

IIpenomiienne cBera. 3akoH mpenomiieHUs cBera. [lomHoe BHYyTpeHHEE
OTpakeHHE cBeTa. Vcmosb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUs B
ONTHUYECKHUX CBETOBOJAX.

Jlunza. Xox unyueid B JsmH3e. OnTuyeckas cucrema Qoroamnmnapara,
MHKpOCKOona M Tejeckona. ['ma3 kak onrhyeckas cucteMa. bim3opykocTs u
NATbHO30PKOCTb.

Paznoxenune Oenoro cBera B cnekTp. Omnbitel HpioTona. Crnoxenue
CIIEKTPaJIbHBIX IIBETOB. Jucnepcus cBera.

Jemoncmpayuu.

1. [IpsAmMonHEHHOE pacpOCTpaHEHUE CBETA.

2. OtpaxxeHue cBeTa.

3. [lonyyenne wu300pakeHUd B TIUJIOCKOM, BOTHYTOM U BBIITYKJIOM
3epKaJlax.

4, [Ipenomiienue caera.

5 OnTuueckuii CBETOBO/I.

6 Xon mydelt B coOuparoiie JuH3e.

7. XoJ JIydeu B pacCEeHUBarOIIECH JIMH3E.

8 [TomyueHnue n300pa>keHH C TTOMOIIBIO JTHH3.

9. [TpuHuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.
10. Moguens ria3sa.

11. PaznoxeHue 6e0ro cBEeTa B CIEKTP.

12. Tlonydenue Georo cBeTa Mpu CIOKECHUHU CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanre 3aBUCMMOCTH YIJla OTPa)KEHHS CBETOBOTO Jiyda OT
yria majieHus.

2. N3ydenne xapakTepUCTUK HM300pKECHHUS TpeaMeTa B IIJIOCKOM
3epKa’e.

3. HccnenoBanre 3aBUCMMOCTH YTJIa MPEJIOMIICHUS CBETOBOTO JIy4a OT
yriia naJeHus Ha TPAHUIIE «BO3TYX—CTEKIION.

4, [Tony4yenune n300paxeHut ¢ TOMOIIBI0 COOUPAIOIICH JTUH3HI.

o. Omnpeneneaue  (GOKYCHOTO  PACCTOSIHUS W ONTHYECKOW  CHIIBI
coOMparoIeit JTMH3HI.

6. OnbITHI O Pa3IoKEHUIO OEJIOro CBETa B CIIEKTP.

7. OnBITH IO BOCTIPUSITHIO 1[BETA MPEAMETOB TIPH MX HAOIIOACHUH Yepe3

IIBETOBBIE (PUIBTPBHI.

Pa3gea 12. KBaHnTOBBI€ SIBJICHHS.

Omnwitel Pesepdopna u mmanetapnas Mmozens atroma. Mojenb atroma bopa.
Hcnyckanue u nornomieHrne ceera atomom. KBaHThl. JInHEHYaThIE CIEKTPHI.

PannoaktuBHOCTh. Anbda, 6eTa- U ramma-uznydeHus. CTpoeHHe aTOMHOTO
aapa. Hykimonnas wmoaens aromHoro sapa. HM3zoromsl. PaamoaktrBHBIE
npeBpaieHusd. llepuon monypacnaga aTOMHBIX SAEP.



SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAA0BOTO W MAacCCOBOTO YHUCEIN.
OHeprusi CBsI3M aTOMHBIX snep. CBA3b Macchl M 3HEpPruu. Peakumu cuHTe3a U
nenenus anep. Mcrounukn sueprun CostHIa v 3BE31.

SnepHas sHepretuka. JleMCTBUSA paJIMOAKTUBHBIX H3JIYYCHUN Ha >KHUBBIC
OpraHu3MBl.

Jemoncmpayuu.

1. CrexTpbl U3y4Y€HUS U MOTJIOIIECHHUS.

2. CnexTpsl pa3nuYHbIX Ta30B.

3. CnekTtp Bomopoza.

4, HaGmonenue TpexoB B kamepe BuiibcoHna.

5. PaboTta cuérurika HOHU3UPYIOMMUX U3TYUESHH.

6. Peructpanus u3nyyeHus: IpupoAHbIX MUHEPAJIOB U TPOYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGnronenue CriomHbIX U IMHEWYATHIX CIEKTPOB U3TyUCHUS.

2. HccnenoBanuie TpeKoB: U3BMEPEHUE SHEPTUU YACTUIIBI 10 TOPMOZHOMY
nytu (o gororpadusim).

3. N3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001IAO NI MOXYIb.

IToBTOpHUTENBEHO-000011aI0IMI MOYJIb IPEIHA3HAYEH ISl CHCTEMAaTH3aUuH
U 0000IIeHHsT TPEIMETHOTO  COJACpX)aHUS W ONbITa  JIEATEIBbHOCTH,
NprOOPETEHHOTO IPU U3YyUYEHUH BCETO Kypca (PU3MKH, a TakKe AJI1 MOATOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »3K3aMeHy Mo ¢Gu3uke g o0ydarolmuxcs,
BBIOPABILKX 3TOT Y4€OHBIN MTpeIMeET.

[Tpu u3ydyeHun JaHHOTO MOIYJIS PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JEsITEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUUBAECTCS AOCTHXKEHUE MPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  PE3yJbTaToB  OOydeHus, QopMUpyeTcs
€CTECTBEHHOHAYYHAasl TPAMOTHOCTb: OCBOEHHE HAYYHBIX METO/OB HCCIIEOBaHUS
SBJICHUI MpPUPOJbI W TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3NUYECKUE
SBJICHUS, TPHUMEHSSI IIOJyYE€HHBbIE 3HAHUS, pellaTh 3a3Jadyd, B TOM UHUCIE
Ka4eCTBEHHBIE U SKCIIEPUMEHTAJILHBIE.

[TpyHIMNMANBHO AEATENBHOCTHBIN XapaKTep JTaHHOIO pa3jelia pean3yeTcs
3a CcuéT TOro, 4YTO OOydYalolluecs BBINOJHSAIOT 3aJaHUsA, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHMM pacrno3HaBaTh W HAYYHO OOBICHATH
¢u3nyeckue sIBICHUS B OKpYXKarolleld MPUPOIe U MOBCETHEBHOM KU3HU;

UCTOJIb30BaTh HAYYHBIE METOABI UCCIIEIOBAHNS (PU3MUECKUX SIBJICHUN, B TOM
quclIie JUIsl IPOBEPKU FMIIOTE3 U MOJIYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAyYHbIE OCHOBBI HanboJee BaKHBIX JOCTHKEHHIM COBPEMEHHBIX
TEXHOJIOTUI, HallpUMeEp, NPAKTUYECKOTO0 MCIOJIb30BAHUS Pa3INYHbIX UCTOYHUKOB
SHEPruy Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHHS BCEX HW3BECTHBIX BUOB
SHEPruu.



IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA

N3ydenne Gu3nku HA YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAIPABICHO
Ha JOCTIKEHUE JIMYHOCTHBIX, METAIPEIMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHbIX
pe3yabTaTOB.

B pesymprare wu3ydeHus (QU3MKKM Ha ypOBHE OCHOBHOTO OOIIETO
oOpaszoBanus y obOyuaromerocss OyayT copMHUpoOBaHbI CIEAYIONTUE JTUYHOCTHBIC
pE3yJIBTAaThI B YACTH:

. 1) IaTPHOTHYECKOT0 BOCIIUTAHMS:

. - IPOSIBJICHHE HWHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuicKoi pU3NIEeCKON HAYKH,

. - ICHHOCTHOE OTHOIIEHHE K JOCTHKEHUSAM POCCUHUCKUX YUEHBIX--
(U3UKOB;

. 2) rpaskIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

. - TOTOBHOCTb K  aKTUBHOMY  Y4YacCTHIO B 00CyXJIeHU!

OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM
NPUMEHEHHEM JTOCTHKCHUHN QU3HKY;

. - OCO3HAHME BAXXHOCTH  MOPAJIBHO-ITUYECKUX  IPHUHIIMIIOB B
NESTEIbHOCTUA YYEHOTO;

. 3) 3cTeTHYECKOr0 BOCIIMTAHUS:

. - BOCIpUSITHE  OCTCTHUCCKHMX KadeCcTB (U3MYECKOH HayKu: ¢
FapMOHUYHOI'O TTOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

. - OCO3HaHUE IIEHHOCTH  (HU3WYECKOM HayKM KaK  MOIIHOTO

WHCTPYMEHTAa IIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMH, BaKHEHIIEH
COCTaBIISIIOILIEN KYJIbTYPHI;

. - pa3BuTHE HAay4YHOU T0003HATENBHOCTH, VHTEpeca K
HCCIIEIOBATENBCKOM AEATENBbHOCTH,

. 5) ¢opmupoBaHusi KyJbTYpPbl 3A0pPOBbSi M 3MOLHMOHAJIBLHOIO
0J1aronmoJIyyms:

. - OCO3HAHME IEHHOCTU 0e30macHOro odpasa KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU NpaBuUil 0€30IacCHOrO TMOBEJCHUS Ha
TpPaHCIIOPTE, Ha JOporax, C DBJIEKTPUYECKUM U TEIUIOBBIM OOOpYyIOBaHUEM B
JOMAIIIHUX YCIIOBUSIX;



. - c()OPMUPOBAHHOCTh HABBIKA PEQIIEKCUU, TPU3HAHUE CBOErO IMpaBa
Ha OLIMOKY U TaKOro e IpaBa y IpYyroro 4YeJoBeKa;

. 6) Tpy10BOIO BOCIIUTAHMSA:

. - aKTUBHOE Yy4YaCTHME€ B PEUICHUU MpPaKTUYECKUX 3aJad (B pamKax
CEMbM, 00pa30BaTENbHON OpraHu3alluy, TOpOAd, Kpas) TEXHOJIOIMYECKOH W
COLIMAJIbHOM HANPABJICHHOCTH, TPEOYIOIIUX B TOM YUCIE U PUINYECKUX 3HAHUM;

. - UIHTEpeC K NPAKTUYECKOMY H3Yy4YECHHUIO MpodeccHil, CBA3aHHBIX C
(du3uKoii;

. 7) 3KOJIOTUY€eCKOT0 BOCIIMTAHMS

. - OpUEHTallUs Ha NpUMEHEHUE (PU3MUECKUX 3HAHUU IS pelieHUs

3a/lady B 00JIACTH OKpY>Karouledl cpe/bl, MIaHUPOBAHUS MOCTYNKOB M OLICHKU UX
BO3MOJKHBIX TIOCJIEICTBUI JIs1 OKPY’KarOIIEN Cpe.Ibl;

. - OCO3HAHUE TIJIO0AIBHOIO XapakTepa HSKOJIOTMYECKHX MpobieM u
nyTeH uX pelnieHus;

. 8) amanranuMm K M3MEHSIONIUMCH YCJIOBHAM COLHHMAJIBHOU H
NPUPOAHOI cpeabl:

. - IOTPEeOHOCTh BO B3aMMOJICHCTBUU TMPHU BBIIOJIHEHUH UCCIIEIOBAHUN
U TIPOCKTOB (DM3NUECKON HAIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTUX;

. - MIOBBIIIEHNUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Y€pe3 MPaKTHYECKYIO
NEATENbHOCTB;

. - IOTPeOHOCTh B (POPMUPOBAHMHM HOBBIX 3HAHHW, B TOM YHCIIE
bopMynHpoOBaTh UAEH, TOHATHSA, TUTIOTE3BI O (PU3UUECKUX OOBEKTaX U SABIICHUAX;

. - 0OcOo3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUNA U KOMIIETEHTHOCTEH B
obnactu PU3HKY;

. - IJJAHUPOBAHHE CBOErO0  Pa3BUTHS B  NPUOOPETEHUU  HOBBIX
(bU3UYECKUX 3HAHUM;

. - CTPEMJICHHE aHAJIU3UPOBaTh U BBISBIATH B3aHMMOCBSA3U IPHUPOJIBI,
o0I1ecTBa U IKOHOMHKH, B TOM YHUCJIE€ C UCTIOIb30BaHNEM (DH3NYECKUX 3HAHUN;

. - OLICHKAa CBOMX JICUCTBUUA C YYETOM BIMAHUS Ha OKPYKAIOI[YIO
Cpelny, BO3SMOKHBIX II00ATBHBIX TTOCIECTBUH.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpaMmbl 1Mo (U3HKE HA ypOBHE OCHOBHOTO
obmrero oOpazoBanus y oOydJaromnierocsi Oyayt chopMHpOBAHEI MeTaNpeIMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIC YUEOHBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jiorn4ecKkue 1eiicTBUA:

. BBISIBIIATH M XapaKTePHU30BaTh CYLIECTBEHHbIE MNPHU3HAKKH OOBEKTOB
(siBEHUN);
. yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKALMKU, OCHOBAHUS

T71s1 000OIIIEHUSI M CPAaBHEHU S,



. BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMATPUBAEMBIX
(akTax, JTaHHBIX U HAOIIOJEHUAX, OTHOCIIIMXCSA K (PU3NUYECKHUM SIBICHUSM;

. BBISIBJISTh  NPUYUHHO-CIEACTBEHHBIE  CBSI3U  NpPU  HU3YUYCHHUH
(u3nuecKuX SBICHMM M TPOLECCOB, Je€JaThb BbIBOJABI C HCIOJIb30BAHUEM
JNEAYKTUBHBIX M MHIYKTUBHBIX YMO3AaKJIIOYEHUM, BBIJIBUTaTh THUIOTE3Bl O
B3aMMOCBS3IX (PU3NUECKUX BEIUYUH;

. CaMOCTOSATENILHO BBIOMPATH CIOCOO pelleHus: yuyeOHO (usnyeckoin
3ajlayd  (CpaBHEHUME HECKOJbKHMX BapHaHTOB pEIIEeHMs, BbIOOp Haubonee
MOJXOJIAIIEr0 ¢ YUETOM CaMOCTOATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue 1eHCTBUA:

. UCIOJb30BAaTh  BOMPOCHl KaK HMCCIENOBATEIbCKUM HUHCTPYMEHT
TIO3HAHUS;
. NPOBOAUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUUIAaHY OIIbIT,

HECJIOKHBIA (DU3UYECKUI IKCIIEPUMEHT, HEOOJIBIIOE UCCIe0BaHNE (HU3UYECKOTO
SIBJICHUS;

. OIICHUBAaTh HAa MPUMEHUMOCTb W JOCTOBEPHOCTh WH(OPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WJIM SKCIIEPUMEHTA,

. CaMOCTOSITeIbHO  (popMyIUpoOBaTh OOOOIIEHUST ©  BBIBOJBI IO
pe3yibTaTaM MPOBEIEHHOTO HAOIIOACHUS, OTbITA, UCCIICI0BAHUS;

. IIPOTHO3UPOBATh BO3MOXKHOE JajbHEWIee pa3BUTHE (PU3MUESCKUX
IPOIIECCOB, a TakKXK€ BBIJBUTaTh MPEAINONOKEHHsI 00 MX Pa3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

. OPUMEHSTh Pa3IUYHbIE METOAbl, WHCTPYMEHThl M 3alpoChl MpPH
noucke ¥ oTOOpe MH(POpPMAIMK WIM JAHHBIX C YYETOM MPEASIOKEHHOU yueOHOM
dbuznveckoi 3a1aun;

. AHAJIN3UPOBATS, CHUCTEMATU3UPOBATH 151 VHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHUS;
. CaMOCTOSATETILHO BBIOMPATh ONTUMAJBHYIO (OPMY TMpEACTABICHHUS

UHPOpPMAIIMK W WUTIOCTPUPOBATH pEIlaeMble 3aJa4d HECIOKHBIMHA CXEMaMH,
auarpaMMaMu, MHOW TpaduKoil 1 UX KOMOMHAIUSMHU.

KoMMyHUKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

. B Xole OOCykJeHus y4eOHOro  Marepuala, pe3yibTaToB
1abopaTOpHBIX pabOT M MPOEKTOB 3a71aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMon
TEMBbl W BBICKA3bIBATh WJICH, HAIICIICHHBIC Ha pEIICHUE 3aJa4d M MOJJECpKaHHUe
OJ1aro’xenaTeIbHOCTH OOIIEHUS;

. COMNOCTABJISITh CBOU CYXKJEHHUSI C CYXKICHHSIMU JIPYTUX YYaCTHUKOB
auasnora, 0OHapyKUBaTh Pa3IUyUE U CXOJICTBO MO3ULIUIA;

. BBIPAXXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

. nyOJIMYHO TPECTABISATh PE3yJIbTAThl BBITTOJHEHHOTO (HU3HYECKOTO
omnbITa (AKCIEPUMEHTA, UCCIIEIOBAHMUS, IIPOCKTA);

. NOHMMATh W  HCIOJIb30BaTh NPEUMYIIECTBA  KOMaHIHOW U

WHJIMBUIYaJIbHOU Pa0OTHI MPU PEIICHUU KOHKPETHOM (hU3NUYECKOil POOIEMBI;



. OpUHUMATh 1I€JIM COBMECTHOM JI€SITEJIbHOCTH, OPTaHU30BHIBATH
JNEUCTBUSL MO €€ IOCTUKEHHUIO: pacHpenesiaTh poJid, O00CYXAaThb MPOLECCH H
pe3yAbTaThl COBMECTHOU pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

. BBITIOJIHSITH CBOIO YacCTh PabOThI, JOCTUTAsl KAUECTBEHHOTO pe3yibTaTa
[0 CBOEMY HAIpaBJIECHUIO U KOOPJIUHHUPYS CBOU JEUCTBUS C APYTUMU UYJICHAMU
KOMAaH/IbI;

. OIICHUBATh KAUY€CTBO CBOETO BKJIaja B OO MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYIHUPOBAHHBIM YYaCTHUKAMH B3aHMOJICHCTBUS.

PeryiisiTuBHBIE YHUBEpPCAJIbLHbIE yUeOHbIe 1eHCTBHS

Camoopranusanus:

. BBISIBIIATH MPOOJIEMBI B KU3HEHHBIX U Y4YEOHBIX CHUTYyaIusiX,
TPEOYIOMIUX JIJIsl pelieHUs PU3NUECKUX 3HAHUM;

. OPUEHTHPOBATLCS B PA3IUYHBIX TMOAXOJAX MPHUHATUS PEIICHHM
(MHAMBUYATBLHOE, IPUHATHE PEIICHUS B TPYIITE, IPUHATHE PEIICHUN TPy );

. CaMOCTOSITEJILHO COCTABJISITh AJITOPUTM PEIICHUS (PU3HUECKON 3aauu
WIM TUIaHA MCCIEIOBAaHUS C YYETOM HMMEIONIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH IMpeJjiaracMble BapUaHThI PEIICHU;

. nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHE.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJJIEKT:

. JaBaTh AaJCKBATHYIO OIEHKY CHUTyallud | TMpejjarath IUlaH eé€
U3MEHEHHS;

. OOBSACHATh TPHUYMHBI JIOCTHKEHHUS (HEAOCTHUKEHUS) pe3ylbTaTOB
JEeSITEBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

. BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTH (B TOM 4YHCIE€ B XOJ

BBIMIOJTHEHUSI (U3UUYECKOTO0 HCCIEAOBAHHUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENIbCTB, U3MEHUBIINXCSA CUTYaAIlMH, YCTAHOBJICHHBIX OIIMOOK, BOSHHUKIITUX
TPYAHOCTEN;

. OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;

. CTaBUTh ce0S HAa MECTO JPYroro 4deloBeKa B XOJE CIopa WIH
JMCKYCCUH Ha HAYYHYIO TEMY, IOHUMATh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYrOro;

. pU3HABaTh CBOE MPaBO HA OMIMOKY MPH pelIeHUH (HU3UIECKUX 3a/1a4

WJIU B YTBEPXKIAEHHUAX HA HAY4YHBIE TEMBI U TAKOE JK€ IIPaBO APyroro.
HPEAMETHBIE PE3YJIBTATBI

K xonny oOyueHuss B 7 kJjacce nIpeAMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIIMXCS YMEHUH:

. UCIIOJIb30BAaTh TOHATUSA: (PU3MYECKHE U XUMHUUYECKUE SIBIICHMUS,
HaOJI0JIeHHEe, SKCIIEPUMEHT, MOJIEb, TUIOTE3a, CAMHUIBI (PU3NUYECKUX BEIUYMH,
aToM, MOJIeKyJla, arperatHbleé COCTOSIHUSI BellecTBa (TBEpHOE, KHUAKOE,
razoo0pasHoe), MeXaHWYeCKOe [BW)KEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHENHOE), TPACKTOPHSI, PaBHOACHCTBYIONIAS cuia, nedopmaius (ymnpyras,
IJIACTUYECKAs ), HEBECOMOCTb, COOOIIAONINECS COCY/IbI;



. paznuyarh sBiIeHUsA (aAud@ys3us, TEmIoBoe ABUKEHHE YaCTHUI]
BEILIECTBA, PABHOMEPHOE JBHKCHUE, HEPABHOMEPHOE [BHM)KCHHUE, WHEPLMS,
B3aMMOJIEHCTBUE TEJI, PABHOBECUE TBEPABIX TEJN C 3aKPEIUIEHHON OCHIO BpAILICHMS,
nepenava JaBlieHUsT TBEPABIMHM TEJIAMM, >KMJIKOCTAMHM M Ta3aMu, atMoc(epHoe
JaBJeHUe, MJIABAHUE TEJ, MPEBPALCHUS MEXaHNYECKOM SHEPTUM) 110 OMUCAHUIO UX
XApAaKTEPHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JAaHHOE
(uznueckoe sBICHUE;

. pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (U3HUECKUX SBICHUH B
OKpYXalollleM MHUpE, B TOM 4YHCle (PU3UUYECKHE SBICHHUS B MPHUPOAE: MPUMEPHI
JIBUKEHUS C PA3IMYHBIMU CKOPOCTSMU B JKMBOM M HEKUBOW MPUPOJE, NEHUCTBUE
CWJIbl TPEHHUS B MIPHUPOJIE U TEXHUKE, BIUSHUE aTMOCPEPHOrO AaBICHUS HA KUBOU
OpraHu3M, IJlaBaHuWE pbIO, pblYard B TeJ€ YEJIOBEKa, NPU 3TOM MEPEBOAMTH
NPAaKTUYECKYI0 3aJayy B y4eOHYI0, BBLICNATH CYIIECTBEHHbIE CBOWCTBA
(npu3Haku) GU3HUECKUX SBICHUIA;

. ONMKCHIBATh HU3YYCHHBbIE CBOMCTBA Ten M (U3UYECKUE SIBICHHUS,
UCTIONB3Yys (DU3MYECKUE BEJIMUYMHBI (Macca, 00bEM, TUIOTHOCTH BELIECTBA, BpEMs,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTb, CHJIa YHNPYTOCTH, CUJa TSKECTH, BEC Tea,
CWJIa TPEeHHUs, laBlieHue (TBEPJOro Tena, KUJKOCTH, ra3a), BHITAIKMBAIOIIAS CHUJIA,
MexaHuueckas paboTa, MOIIHOCTb, IUIEUO CHJIbI, MOMEHT CHJIbI, KO3 duimeHt
MOJIE3HOTO IEUCTBUSI MEXaHU3MOB, KUHETUYECKAs U MOTEHIIMAIbHAS SHEPTHs ), IPU
OMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCTIOIB3YEMBIX BEITUYMH,
uX OOO3HAYEHUS M EAUHUIBI (U3UUECKUX BEIUYMH, HAXOIUTh (QOPMYIIbI,
CBSI3BIBAIONINE JTAHHYIO (PU3MYECKYIO BEIMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

. XapaKTepru30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHHUS M TPOLIECCHI,
UCIIOJNIb3YS TMpaBujia CIOXKEHUs cui (BIOJb OJHOW MpsMOii), 3akoH ['yka, 3aKOH
ITackans, 3akoH ApxuMena, TpPaBUIO paBHOBecHs pblyara (0JI0Ka), «30JI0TOE
IpaBUJIO» MEXAaHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW HHEPTHH, IMPU ITOM
J1aBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHCHhIBATH €r0 MaTeMaTHYECKOe
BBIPAXKCHUE;

. OOBSCHATH (PU3MUECKHE SABJICHUS, MPOIECCHl U CBOMCTBA TN, B TOM
4yyclie M B KOHTEKCT€ CHUTyalMd NPaKTUKOOPHUEHTHUPOBAHHOIO XapakTepa:
BBIIBIISAITh NPUYUHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTh OOBsICHEHHE u3 1-2
JIOTUYECKUX IIAar0oB C OMOPOM Ha 1—2 M3y4EHHBIX CBONCTBA (M3HUECKHUX SBICHUH,
(¢u3nYecKuX 3aKOHA WK 3aKOHOMEPHOCTH;

. pemarb pacdy€THbIE 3a4ayd B 1—2 NEWCTBHS, WCIOJB3YS 3aKOHBI U
(Gopmymbl, CBSI3BIBAIOIINE (PU3NYECKUE BEJIUYMHBI: HA OCHOBE aHAIW3a YCJIOBHUS
3a/la4yd 3alUChIBaTh KPAaTKOE YCJIOBHUE, IMOACTABIATh (PU3NYECKHWE BEIUYHUHBI B
(GopMyBl U TPOBOIUTH PacuéThl, HAXOJIUThH CIIPABOYHBIEC JaHHBIE, HEOOXOIUMBIE
Ui peuleHHs] 3aJad, OLEHUBATh PEATMCTUYHOCTh MOJYUYEHHOW (U3NUYECKOM
BEJINYUHBI;

. pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh [P MOMOLIU
(u3HYECKHX METOJOB, B OIMCAHWU HCCIIEJOBAaHUS BBIICIATh IPOBEPIEMOE
IpeAnojaoxkeHue (TUmnoresy), pasivyaTb W HHTEPIPETUPOBATH IOJYyYEHHBIN
pe3yJIbTaT, HAXOAUThH OIIMOKH B XOJ€E OIbITA, J€JIaTh BBIBOJIBI IO €0 Pe3ysibTaTaM;



. OPOBOAUTH ONBITHl MO HAOMIOAECHUIO (U3UYECKUX SBICHUA WIH
(¢uznueckux CBOUCTB Tel: (HOPMYJIUPOBATH MPOBEPSEMbIE MPEANOIOKEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHUs, 3aMCBHIBATH X0/ OMBITA U
bopMyIHUpPOBaTH BHIBOJIBI;

. BBIMIOJHATh MPsIMbIE MU3MEPEHUS] PACCTOSIHUSA, BPEMEHHU, MACChl Tea,
0o0BbéMa, CWJIbI M TEMIEpaTypbl C HCIOIb30BAHMEM AHAJOTOBBIX M LHU(PPOBBIX
npuOOPOB, 3aMKMCHIBATh MOKA3aHMS MPUOOPOB C YY4ETOM 3aJaHHON aOCONIOTHOU
IIOI'PEIIHOCTY U3MEPEHUN;

. OPOBOAUTH  HCCIEAOBAHUE  3aBUCUMOCTH  OAHOW  (hU3UUECKOU
BEJIMYUHBI OT JIPYroi ¢ MUCMOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH Iy TH
PaBHOMEPHO JBHKYILETOCS Tela OT BPEMEHU JIBKEHHUS Tela, CUJIbl TPEHHS
CKOJIbKEHMSI OT Beca Tela, KayecTBa OOpabOTKM TOBEpPXHOCTEH Ten U
HE3aBUCHUMOCTH CHUJIbl TPEHUS OT IUIOIIAAUd CONPUKOCHOBEHHUS TEd, CHJIBI
yIOPYrOCTH OT YJJIMHEHUS TMPYKUHBI, BBITAIKUBAIOMIEH CHIBI OT O0BbEMA
NOTPY>KEHHON YacTH Tejda W OT IUIOTHOCTH >KMIKOCTHU, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJla, OT TNIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJO, YCIOBUN MIIaBAHMS
TEJ, YCIOBUW paBHOBECUs pblyara M OJIOKOB), y4acTBOBaTh B IUJIAHUPOBAHUH
y4eOHOr0 MCCIeA0BaHMsl, COOUpPaTh YCTAHOBKY W BBINOJHITh U3MEPEHUS, CIIEIYs
NPEJIOKEHHOMY TUIaHy, (DUKCUPOBATh pPe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH
¢u3nuecknux BETUYMH B BUJE NPEIJOKEHHBIX Ta0Onul W rpaduKoB, IenaTh
BBIBOJIBI T10 PE3YJIBTATAM MCCIIEIOBAHUS;

. IPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUYUH (IIJIOTHOCTD
BELIECTBA XUAKOCTH M TBEPIOIrO Teja, CWIA TPEHUS CKOJBXECHUS, IaBICHHUE
BO3/lyXa, BBITAJIKMBAIOLIAS CHJIA, JIEHWCTBYIOINAs HAa IOTPYKEHHOE B >KUAKOCTH
TEJNO, KOA()(PUIMEHT TOJE3HOro JEHCTBUS TMPOCTHIX MEXAHM3MOB), CIEIys
OpPE/UIOKEHHON ~ MHCTPYKLMM: TPU  BBIIOJIHEHUHM  U3MEpPEHM  coOupartb
HKCIIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYMCIISITh 3HAUEHHE HCKOMOW BEJINYUHBI,

. coOomaTh TpaBWJa TEXHUKH O€30IacHOCTH Ipu  paboTe ¢
J1a00paTOPHBIM 000PYI0BAHUEM;
. yKa3blBaTh TMPUHIMUIBI  JIEHCTBUS MPUOOPOB W TEXHHYECKUX

YCTPOMCTB: BECHI, TEPMOMETP, JUHAMOMETP, COOOIIAIOIMUECS COCYAbl, OapoMeTp,
phIYar, MOJABUKHBIN U HETIOABUKHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;

. XapaKTepu30BaTh MPUHIMIBI JCHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOPOM HA WUX OMUCAHUSA (B TOM YHCIIE: MOAIIUITHUKH,
YCTPONCTBO BOJOMPOBOJA, THUIPABIMYECKHM MPECC, MAHOMETP, BBICOTOMED,
MOPITHEBON HACOC, apeoMETp), HUCIOJIb3Yysl 3HAHHMS O CBOWCTBaxX (hU3MYECKUX
SBJIICHUN 1 HEOOXOaMMbIe (PU3NYECKre 3aKOHBI 1 3aKOHOMEPHOCTH;

. NPUBOJIUTH TpPUMEPHl (HAXOAUTh WHGMOpPMAIMIO O TpHUMEpax)
MPAKTUYECKOTO UCTOJIB30BaHUS (PU3MYECKUX 3HAHWM B MOBCEIHEBHOW KU3HU IS
oOecrieueHus 0€30MaCHOCTH TMPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTPONCTBAMH, COXPAHEHUS 37I0POBbSI U COOJIFOMCHHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

. OCYIIECTBIISITh OTOOp WCTOYHWUKOB wuH(popMmanuu B HHTepHEeTE B
COOTBETCTBHH C 33JIaHHBIM ITOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHHM



U MyTEM CpPaBHEHUS PA3IMYHBIX MCTOYHUKOB BBIACIATH HMH(POPMAINIO, KOTOpas
SBIISIETCS] IPOTHUBOPEUYMBOM MIIM MOKET OBITH HETOCTOBEPHOU;

. UCTIOJh30BaTh TPU  BBINOJHEHUH Yy4YEOHBIX 3aJaHUN  HAy4dHO-
MOMYJSAPHYIO JIUTEPATypy (HU3HUECKOTO COJEp)KaHUs, CIPAaBOYHBIE MaTEepUAIbI,
pecypcbl cetn MHTepHeT, BiageTh NpuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC KPAaTKUE MUCHMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(POpMAIUU (HPU3HMUECKOTO CONEePKaHUs, B TOM YHCIIe
nyOIMYHO JeNaTh KpaTKHWE COOOIICHHS O pe3ylbTaTax MPOEKTOB WIIM y4eOHBIX
UCCIICJIOBAHUN, TPU ITOM TPAMOTHO HCIOJIB30BaTh HM3yUYEHHBIH MOHATHWHBIHN
amnmapaT Kypca GU3MKH, COTIPOBOXKAATH BBICTYIIICHHE MTPE3CHTAINEIH;

. IPY BBITTOJIHEHUN YYEOHBIX TPOEKTOB U MCCIIEJIOBAHUN PaCIpeesTh
00SI3aHHOCTH B TPYIITNIE B COOTBETCTBUM C IMOCTABICHHBIMH 3a/1adyaMH, CICAUTH 3a
BBITIOJITHEHUEM TIIaHa JCWCTBHIA, a/leKBaTHO OIICHMBATH COOCTBEHHBIH BKJIA] B
ACSTENFHOCTh TPYIIBI, BBICTpAaWBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE,
YUUTHIBasi MHCHUE OKPYKAFOIIIUX.

K xonmy oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y OOYYAIONTUXCS YMEHUIM:

. UCIIOJIb30BaTh TOHSTHS: Macca U pa3Mepbl MOJIEKYN, TEeIIOBOe
JIBUKEHUE  aTOMOB W MOJIEKYJd, arperaTHble  COCTOSHUS ~ BEIIECTBa,
KpUCTAINTMYECKUEe W amMop(dHbIe Tella, HACBHIIIEHHBIH M HEHACHIIICHHBIA TMap,
BJIQXKHOCTh BO3JyXa, TeMIEpaTypa, BHYTPEHHsSI DHEPrus, TEIUIOBOM JBHUraTeib,
AIIEMEHTAPHBIN ANEKTPUUECKUH 3apsiji, SJIEKTPUYECKOE I10JIe, TPOBOAHUKU H
TURIIEKTPUKH, TTOCTOSTHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE TIOJIE;

. paznuyath  sBIIEHUs ~ (TEIJIOBOE€  pACIIUPEHUE U CXKATHe,
TEIUIONEpeaya, TEIJIOBOE paBHOBECHE, CMauyWMBaHWE, KaNWUISApHBIC SBICHUS,
UCIIapeHHe, KOHJCHCAIMs, TUIaBIIEHHE, KpHUCTauM3anus (OTBepAeBaHuUE),
KUATIEHWe, Tervionepenada  (TEIJIONPOBOJHOCTh,  KOHBEKIHS, HM3JTydeHUe),
ANEKTpU3AIUs T, B3aUMOJCHCTBUE 3apsANIOB, JCHCTBUS AJIEKTPUYECKOTO TOKa,
KOpPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBIE MATHUTOB, JEUCTBHE MAarHUTHOIO TOJIA Ha
MPOBOJHUK C TOKOM, DOJEKTPOMAarHUTHAas WHAYKUUSA) 1O OINUCAHUI0 UX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
dusnueckoe sBICHUE;

. pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (U3UUECKUX SBICHUN B
OKpYXaloleM MHUpe, B TOM 4YuCie (QU3NYeCKue SBICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSXKEHUE M KANWUISIPHBIE SIBIICHHS B MPUPOJE, KPUCTAIIBI B
npuponie, wuznydenne ConHua, 3amMep3aHuU€ BOJOEMOB, MOPCKUE OpH3HI,
oOpa3oBaHHEe POCHI, TYMaHa, WHEs, CHETa, DJICKTPUUECKHE SBICHUS B aTMocdepe,
AIEKTPUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE TOJie 3eMJIH, Jpeiid IMOIIOCOB,
pOJIb MAarHUTHOTO MOJA JJIsl KU3HM Ha 3eMiie, MOJISIPHOE CHUSIHUE, TPU 3TOM
MEePEeBOJUTh MPAKTUYECKYIO 3ajJayy B Yy4eOHYIO, BBIJIENATh CYIIECTBEHHBIC
CBOMCTBa (MpPU3HAKKN) PU3HUECKUX SBJICHUMH;

. OMHUCHIBATh HU3YYEHHbIE CBOMCTBA Tel U (U3UYECKUE SIBIICHHUS,
UCIONb3ysd (PuU3MUecKue BEJIUYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEprus,



KOJIMYECTBO TEIUIOTHI, YAENbHAsA TEIUIOEMKOCTh BELIECTBA, YJEJbHAs TEILIOTa
IUTaBJICHMS, YENbHAsl TEIIoTa NapooOpa3OBaHMs, YAENbHAs TEIUIOTa CrOPAHMS
TOIUTMBA, KOA()(PUIIMEHT MOJIE3HOT0 AEUCTBUSI TEIJIOBOW MAlIMHBI, OTHOCUTEIbHAS
BJI&KHOCTh BO31yXa, DJJEKTPUYECKUU 3apsl, CHJIa TOKA, DIIEKTPHUYECKOE
HaIlpsKEHHUE, CONPOTHUBIIEHUE MPOBOJHUKA, YIEIBHOE CONPOTUBIICHHE BEILECTBA,
paboTa M MOUIHOCTb OJJIEKTPUYECKOrO0 TOKa), MPU ONHCAHUM MPaBUIBHO
TPaKTOBaTh (HU3UUYECKUH CMBICI HCIOIb3YEMBIX BEJIWYUH, OOO3HAYEHUs U
eAUHUIBI (PU3UUYECKUX BEJIIMYMH, HAXOAUTh (POPMYIbI, CBA3BIBAIOUIUE JAHHYIO
(u3NUECKyl0 BEIMYHUHY C JIPYTUMU BEJIMYMHAMHU, CTPOUTH T'padUKU HM3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

. XapaKTepu30BaTh CBOMCTBA Tej, (PU3MUECKUE SIBICHHS U IPOILECCHI,
UCIIOJIb3YSl OCHOBHBIE ITOJOKEHUS MOJEKYISAPHO-KUHETUUECKOM TEOPUU CTPOCHUS
BEIECTBA, MPUHIMUI CYNEPHO3UIMHU MoJiell (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHMs 3apsaa, 3akoH Oma Ui yyacTka Len, 3akoH /xoyns—JIeHna, 3akoH
COXpAaHEHHUS] HHEPruu, MPU STOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKECHUE;

. OOBSACHATHh (PU3NYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallMil TMPaKTUKOOPUEHTHUPOBAHHOIO  XapaKTepa:  BbBIABIATH
NPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHUX I11aroB ¢
ornopoii Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3NUECKUX 3aKOHOB
WY 3aKOHOMEPHOCTEN;

. pemiaTh pacy€THbIE 3a4ayd B 2—3 NE€MCTBUA, UCMOJB3Yys 3aKOHBI U
(dbopMyIibl, CBsI3bIBalONIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHaiu3a YyCIOBUS
3a7la4d  3alIUCBIBATh KPATKOE YCIOBUE, BBIABIATH HEAOCTATOK JAHHBIX IS
pElIeHHs 3a/1auu, BHIOUPaTh 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIE JIsl €€ PEIIeHHUS,
IPOBOAUTH PACUYEThl M CPABHUBATH MOJTYyYEHHOE 3HAUCHHE (PU3NYECKOI BEIIUYUHBI
C U3BECTHBIMU JJaHHBIMU;

. pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
(¢u3nUecKknuX METOJOB, HCIIOJNb3ys ONHCAaHUE  HWCCJIECJAOBAHUS, BBIICIATH
IPOBEPSEMOE IIPEIIOI0KEHNUE, OLICHUBATh IPABUIIBHOCTH IOPSAKA IIPOBEICHUS
HCCIIEIOBAHUS, AEIaTh BbIBOJIBI,

. IPOBOAUTH OMNBITHI MO HAOMIOMEHNUI0 (U3UYECKUX SBICHUA WIH
¢uznuecknx CBOWCTB Ten (KamWUISPHBIC SBJICHUS, 3aBHUCHUMOCTH JIaBIICHUSA
BO3JlyXa OT €ro o0béma, TeMIlepaTypbl, CKOPOCTH MpPOLECCa OCThIBAHUSA M
HarpeBaHMWsl IpU HM3IYYEHUHM OT [BETa M3Jydamwlned (moryioniaronieil)
ITIOBEPXHOCTH, CKOPOCTh UCIIAPEHHUsI BOJBI OT TEMIIEPATYPHI )KUAKOCTH U IUIOLIAAN
€€ MOBEPXHOCTH, DJIEKTPHU3aLMs TEJl M B3aUMOJCHUCTBUE DIEKTPUUECKUX 3apsoB,
B3aHUMOJICMCTBUE TIOCTOSIHHBIX MArHUTOB, BHU3yaJH3alMs MAarHUTHBIX TOJIEH
MOCTOSIHHBIX MArHUTOB, JEWCTBUS MArHUTHOIO IOJS HA IPOBOJHHK C TOKOM,
CBOICTBA JJIEKTPOMArHWTa, CBOMCTBA 3JEKTPOJBHUIraTeisl MOCTOSHHOTO TOKA):
(popMyIHpOBaTE NPOBEpPSEMbIE MPEANONOKEHUS, COOUpaTh YCTAaHOBKY U3
MIPEJIOKEHHOIO  O0OpYy/IOBaHMS, OINMCHIBATH XOJ OIbITa U (OPMYyIUPOBATH
BBIBO/JIBI;

. BBIIIOJIHATh MPSIMBIE M3MEPEHUS] TEMIEPATyphbl, OTHOCHUTEIIbHOMU
BJIAJKHOCTH BO31yXd, CUJIbl TOKA, HAMNPSIKEHHUS C HCHOJIB30BAHMEM AHAJIOTOBBIX



puOOPOB U TaTYMKOB (PU3NYECKUX BEJIMYUH, CPABHUBATH PE3YJIHTAThl U3MEPEHUI
C yu€TOM 3aJaHHOM aOCOIIOTHOM MOTPEIIHOCTH;

. OPOBOAUTh  WCCIEAOBAHWE  3aBUCUMOCTH  OAHOW  (PU3HUECKOU
BEJIMYMHBI OT JPYroll C HCIOJIb30BAHUEM MPSAMBIX H3MEpPEHUN (3aBUCUMOCTD
COIIPOTUBIICHUS NPOBOAHUKA OT €r0 JIMHBI, IUIOIIAAM MOINEPEYHOIO CEYEHHUs U
YAEIBHOIO COIPOTHMBIICHUs BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, UAYIIETO 4epe3
IIPOBOJHHUK, OT HANPSKEHUS HA MIPOBOJHUKE, UCCIIEI0BAHUE I10CIIEI0BATEIBHOIO U
NapajjieIbHOTO  COEAMHEHUN TMPOBOAHUKOB): IUIAHUPOBATH  HCCIE/IOBAHUE,
coOupaTh YCTaHOBKY W BBINOJIHATH U3MEPEHUS, CIENysl NPEI0KEHHOMY IIJIaHy,
(GuKcUpOBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJIe Ta0JIUIl U rpadUKoOB,
JI€J1aTh BBIBOJBI 110 PE3YJIbTATAM HUCCIICIOBAHNUS;

. IPOBOAUTH KOCBEHHbBIE M3MEpPEHU (PU3NYECKUX BEIUYMH (yAeNIbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTUBIEHUE MPOBOJHUKA, paboTa U MOIIHOCTb
AIIEKTPUUECKOr0 TOKA): MIIAHUPOBATh U3MEPEHHMsI, COOMPATh KCIEPUMEHTAIBHYIO
YCTAHOBKY, CJIeaysl MPEIJIOKCHHOM MWHCTPYKLUMHU, U BBIYUCIATH 3HAYCHUE
BEJINYUHBI;

. coOyoaTh TpaBWiIa TEXHUKM O€30MacHOCTH TMpH  paboTe ¢
71a60paTOPHBIM 000PYAOBAHUEM;
. XapaKTepH30BaTh MPHUHIMIBI JEHCTBUS HW3YYCHHBIX TPHOOPOB W

TEXHHYECKUX YCTPONCTB C OMOpPOH Ha WX OMUCaHUs (B TOM YHCJC: CHCTEMa
OTOIUICHUSI JIOMOB, THUTPOMETp, TapoBas TypOWHA, amIepMeTp, BOJIBTMETP,
CUETUMK  DJIGKTPUYECKOW  DHEPTUH,  DJIEKTPOOCBETHTEIbHBIC  MPUOOPHI,
HarpeBaTelbHBIC JIEKTPOIPUOOPHI (TIPUMEPHI), FITEKTPUICCKUE MPEIOXPAHUTEIH,
AJIGKTPOMArHUT, 3JIEKTPOJBUTATENh IOCTOSHHOTO TOKa), HWCIOJIB3ysl 3HAHUS O
CBOMCTBaX (PU3NICCKUX SBICHUHN 1 HEOOXOAUMBIE PU3NIECCKHIE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M M3MEPUTEITHHBIC
npuOOpel TI0O CXEeMaM M CXEMaTUYHBIM PUCYHKaM (KHIKOCTHBIA TEpMOMETD,
TEPMOC,  TICHXPOMETp, THTPOMETp, JBUTATelIh BHYTPEHHErO  CropaHWUs,
DJIGKTPOCKOI, ~ PEOCTaT), COCTABIATH CXEMBI  DJJICKTPHUCCKUX  IENeH ¢
MIOCJICIOBATCIIBHBIM 1 TMAapaJUIeIbHBIM ~ COCIUHCHHEM JJIEMEHTOB, pas3iudast
YCIIOBHBIE 0003HAYEHUS AJIEMEHTOB DJICKTPUUYCCKUX IICTICH;

. NPUBOAWTHh TpPHUMEpPhl (HAXOAWTh HWH(POPMAIMIO O MPUMEPaXx)
MPAKTHYECKOTO MCIIOIb30BaHMS (PU3NICCKUX 3HAHUI B IMOBCETHECBHON YKH3HH IS
oOecrieueHus 0€30MaCHOCTH TMpHU OOpaIleHuH C MPUOOpPaAaMU U TEXHUYECKUMHU
YCTPONCTBAMH, COXPAHEHUS 3[0POBbS U COOJIOJIEHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIENU CPEE;

. OCYIIECTBJIATh TOWUCK HWH(POpPMAIUK (U3HYECKOTO COJCPKAHUS B
WHTepHeTe, Ha OCHOBE MMCIOIIUXCS 3HAHUH M IIyTEM CpaBHEHUS JTOTIOJTHUTEITHHBIX
UCTOYHUKOB BBIJICISTh MH(OPMAINIO, KOTOpas SBJSICTCS MPOTUBOPCUYMBOM HITH
MOXET OBITh HEIOCTOBEPHOM;

. UCTIOJIb30BaTh TPH BBIMOJIHCHWHM YYCOHBIX 3aJaHUA  HAyYIHO--
MOMYJISIPHYIO JIMTEPATYPY (DU3HUECKOTO COJICPIKAHUs, CIPABOYHBIC MaTEepHAIIbI,
pecypcbl cetu MHTepHeT, BIaneTh NpHEMAaMH KOHCIEKTHPOBAHHUS TEKCTa,
npeoOpa3zoBaHus HH(YOPMAITUU U3 OJHONW 3HAKOBOM CHUCTEMBI B JIPYTYIO;



. CO03/1aBaTh COOCTBEHHbIC MUCHMEHHBIC U KPATKHE YCTHBIE COOOIICHMS,
00001112t “H(HOPMALUIO U3 HECKOJIBKUX UCTOUHUKOB (DU3UYECKOTO COAEPIKAHMS, B
TOM  YWcl€  NOyOJIMYHO  TPEACTaBIsATh  PE3yJAbTaThl  MPOCKTHOM  WIIH
MCCIIEIOBATEIBCKOM IEATEIBHOCTH, IPH 3TOM I'PAMOTHO MCIOJIb30BaTh N3YUYCHHBIH
NOHATUHHBIA ~ ammapatr  Kypca  (U3UKH, CONPOBOXKIATh  BBICTYIUICHHUE
MpE3CHTALUEN;

. IpY BBHIMIOTHEHUH y4EOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3NIECKUX
NPOIECCOB  paclpeeNiaTh OOf3aHHOCTH B TPYIIE B COOTBETCTBHU C
MOCTaBJICHHBIMU 3aJladaMH, CIEAWTb 3a BBIOJIHEHHWEM IUTaHAa JEHCTBUHM W
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJl B JEATEIBHOCTD
TPYIIbI, BEICTpaBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, MPOSIBIISISI TOTOBHOCTH
paspeniatb KOHGIUKTHIL.

K xonimy oOydeHus B 9 kJacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

. UCIIOJIB30BaTh TMOHATHS: CHCTEMa OTCuéTa, MarepuajgbHas TOYKa,
TPAEKTOPHSI, OTHOCUTEILHOCTh MEXaHUUECKOTO JIBIKEeHUS, Neopmarnus (yrnpyras,
IIacCTUYeCKas), TPEHUE, IEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh H
NEPErpy3KH, IIEHTP TSHKECTH, aOCOMIOTHO TBEPJOE TEJO, IIEHTP TSHKECTH TBEPAOTO
TeJda, paBHOBECHE, MEXaHWYECKHE KOJIeOaHWs M BOJIHBI, 3BYK, HMH(pPa3ByK H
yIBTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JTalIbHO30PKOCTh, CIEKTPHI MCIYCKAHUSA W TOTJIOMICHUS, anbda,
0eTa- 1 raMMa-u3y4eHus, U30TOMbI, AepHAs IHEPreTHKA;

. pa3nuvaTh SBJICHUSA (paBHOMEpHOE u HEPABHOMEPHOE
NpSIMOJIMHEHHOE ~JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJMHEHHOE IBUKEHUE,
CcBOOOJHOE  TMaJieHWe Tel, paBHOMEPHOE JBHKEHHE TI0O  OKPY>KHOCTH,
B3aMMOJICHCTBUE Tell, PEaKTHUBHOE JBIXKCHHE, KoyieOaTeIbHOE JBH)KCHHE
(3aTyxawIue W BBIHY)XJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBUKCHHE,
OTpakeHHEe 3BYKa, MPSAMOJIMHEHHOE paclpoCTpaHEHUE, OTPAKEHUE U MIPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHe OeJIoro CBeTa B CIEKTP
U CJIOXEHHE CHEKTPaJbHBIX I1IBETOB, JUCHEPCUS CBETa, ECTECTBEHHAs
PaIMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa W3JIY4YEHHUs) IO
OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX
JTaHHOe (DU3NYECKOE SIBJICHUE;

. pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (U3UUECKUX SBICHUN B
OKpyXatoieM Mupe (B ToM yucie (GU3NIECKUe SIBICHHS B TIPUPOJEC: TMPWIUBBI U
OTJIUBBI, ABUXKeHUE TUIaHeT COJHEYHOM CHCTEMbI, PEAaKTUBHOE JBUIKEHHE KUBBIX
OpraHU3MOB, BOCIPHUSITHE 3BYKOB >XKMBOTHBIMH, 3€MIIETPACEHHUE, CEHCMUYECKHUE
BOJIHBI, IIYHAMH, 9XO0, IIBETA TeJI, ONTUYCCKUE SBICHUS B PUPOJIC, OMOTOTHIECKOE
JEHUCTBUE BUANMOTO, yIbTPadUOJIETOBOITO MW PEHTTCHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBIM paguOaKTUBHBIM (OH, KOCMHYECKHE JIy4d, pPaJUOaAKTUBHOE
W3JIy4YeHUE MPUPOJHBIX MUHEPAJOB, ACHCTBHE paJUOAKTUBHBIX H3Ty4CHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 33/lauy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (DU3NUYECKUX SIBJICHU;



. OMHUCHIBATh HU3YUYEHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBIICHUS,
UCTIONB3Yys (PU3UYECKUE BETUYUHBI (CpEeNHSsSE U MTHOBEHHAs CKOPOCTh Tejia MpHU
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHHE, TIEpeMelIeHre, MyTh, YIIIOBasi CKOPOCTh,
cuja TPeHHWs], CHJIa yIPYrocTH, CHJIa TSXKECTH, YCKOPEHUE CBOOOHOIO MaJICHMUS,
BEC TeJlla, UMITYJIbC Tejla, UMIYJbC CHJIbI, MEXaHW4YecKas paboTa M MOIIHOCTD,
MOTEHIIMAbHAsT JHEPrusi Teja, TMOJIHSITOr0 HaJl TMOBEPXHOCTHIO  3EMIIH,
MOTEHIIMANIbHAST DHEPTUsl CXKATOM NPYKUHBI, KUHETHYECKass SHEprus, IOJIHas
MeXaHWuYecKasi SHEprusi, Mepuoj 1 4acToTa KojaebaHuM, JIMHa BOJIHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTesib MPETOMIICHUS CPElbl), MpHU
OMHUCAHUU TPABWIHHO TPAKTOBATH (PU3MYECKUM CMBICI HCIOJIb3YEMbIX BEJIMYHH,
o003HaYeHUsT U CAUHUILI (U3UYECKUX BEJIMYMUH, HAXOIUTh (HOPMYJIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTMMU BEIIMUUHAMU, CTPOUTH
rpaduKu N3Y4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYNH;

. XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHUSI DHEPTUU, 3aKOH BCEMHUPHOTO TIATOTEHMUSI, IPUHIIUT
CYNEpHO3UIMA CHUJI, NPUHIMI OTHOCUTEIBLHOCTH [amuies, 3akoHsl HbrOTOHA,
3aKOH COXPaHEHHS UMITYJIbCA, 3aKOHBI OTPAXEHUS U MPEJIOMJICHUS CBETa, 3aKOHBI
COXpaHEHHMs 3apsJ0BOTO U MACCOBOT'O YHCEJ MPU SJICPHBIX PEAKIUAX, NP ITOM
JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3alKCHIBaTh €r0 MaTEMaTUYECKOE
BBIPKCHUE;

. 0OBSICHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHWCJIE U B
KOHTEKCTE CHUTyallMii MPaKTUKOOPHEHTHUPOBAHHOTO  XapaKTepa: BBIABIATH
MPUYMHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHUX II1aroB
C omopol Ha 2—3 U3Y4YEHHBIX CBOWCTBAa (PU3NUYECKUX SBJICHUH, (PU3MIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

. pemars pacu€THble 3adauM (ONMMparoIIMecs Ha cucremy w3 2-3
ypaBHEHHUI), WCIOJB3ys 3aKOHBI M (OpMyIbl, CBsA3bIBalOMKE (HU3NUSCKUE
BEJMYMHBI: HA OCHOBE aHAJIM3a YCIOBHs 3a7a4yd 3allMChIBATh KPATKOE YCIIOBHE,
BBISIBIIATh HEJOCTAIOIIME WJIM W30BITOUHBIC JaHHBIE, BHIOMPATh 3aKOHBI U
dbopMysbl, HEOOXOIMMBIC Il PEIICHHS, MPOBOIUTH pPAcUYE€Thl W OIICHUBATH
PEATMCTUYHOCTH TOTYYEHHOTO 3HAUCHUS (PU3NIECKOI BEITMUNHEI;

. pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh IMPU TOMOIIU
¢u3nuecknux METOJOB, WCIIOJNB3ys ONHCAHUE  HWCCJICAOBAHUS, BBIICIATH
MpOBEPSIEMOE TPEAIOIOKEHNE, OLUEHUBATh IMPABUIBHOCTh MOPSAJIKA MPOBEACHUS
MCCJIEIOBAHUS, JIeTIaTh BBIBOJIBI, MHTEPIPETUPOBATh PE3yJIbTAThl HAOIIONCHUN H
OTBITOB;

. POBOAUTH ONBITHl MO HAOMIOMECHNUIO (HU3NYSCKUX SBICHUA WIH
¢usnuecknx CBOWCTB Ten (M3ydeHHWE BTOporo 3akoHa HproToHa, 3aKoHa
COXpaHEHHMsI PHEPruu, 3aBUCUMOCTh MEPHUOJa KOJIeOaHUN MPYKUHHOTO MasiTHUKA
OT MAaccChl rpy3a U KECTKOCTH MPY>KUHbI U HE3ABUCUMOCThH OT aMIUIUTYbl MaJIbIX
KoJie0aHU, NpSIMOJIMHEITHOE pacipoCTpaHEHUE CBETa, pa3fiokeHUue Oeloro cBeTa
B CIIEKTp, W3y4Y€HHE CBOMCTB H300pakeHUs B IUJIOCKOM 3€pKajlie U CBOWCTB
M300paXeHUs TMpeaMeTa B coOWparomieid JuH3e, HAOMIOJeHHE CIUIOMIHBIX |
JUHEWYAThIX CHEKTPOB M3JIYyUYCHHMS): CAMOCTOSITENIbHO COOMpaTh yCTAHOBKY W3



U30BITOYHOTO HaOOpa 00OPYIOBaHMS, OMHUCHIBATH XOJ OIBITa M €ro Pe3yJbTaThl,
bopMyIHUpPOBATH BHIBOJIBI;

. OPOBOJIUTh TMpPH HEOOXOAWMOCTH CEpUI0 TPSAMBIX H3MEpPEHUH,
OTIpeseNsisi CpefHee 3HaYeHHe H3MepsieMod BeNWYUHBI ((POKYCHOE paccTOsTHHE
coOuparomieii  JHH3bI),  OOOCHOBBIBaTH  BBIOOp  cmoco0a  HM3MEpeHHs
(M3MepUTeNbHOro Mpuodopa);

. NPOBOJIUTH HCCJEIOBAHUE 3aBHCHUMOCTEH (DHM3MUECKUX BEIHYUH C
WCIIOJb30BAaHUEM TMPSMBIX HW3MEPEHHH (3aBUCUMOCTh TYTH OT BPEMEHH TIpHU
PaBHOYCKOPEHHOM JIBIDKEHWH O€3 HadaJbHOW CKOPOCTH, Tepuonaa KojeOaHui
MaTeMaTUYECKOT0 MAasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHSI CBETa
OT yIila TaJeHUs W Yrja TpeJoMJICHHs OT yrja TMaJeHus): IUIaHUPOBAThH
MCCIIEJIOBaHNE, CAMOCTOATEIBHO COOMPATh YCTAHOBKY, (PMKCHUPOBATH PE3YNIbTATHI
MOJYYEeHHOW 3aBHCHUMOCTH (PU3WYECKUX BEIMYMH B BHJE TaOMUI] M TPaduKOB,
JieNIaTh BBIBOJIBI MO PE3yJIbTaTaM HCCIIEAOBAHNUS;

. NPOBOJIUTh KOCBEHHBIC M3MEpPEHUS (PU3NUYECKUX BEIUYHH (CPEIHSS
CKOpOCTh W YCKOpPEHHE Teja MPH PABHOYCKOPEHHOM JBUKCHHH, YCKOpPEHHE
CBOOOIHOTO MaJeHMs, KECTKOCTh MPYKUHBI, KOADPHUIIMEHT TPEHHUS CKOJIBKEHHUS,
MexaHudeckas paboTa W  MOINHOCTh, 4YacToTa © TEepHoa  KoyieOaHW
MaTeMaTUYECKOTO U TPYKHHHOTO MAasSTHUKOB, ONTHYECKAas CHJIA COOHMpAaroIiei
JWH3BL,  PAJAMOAKTUBHBIM  (OH):  IUIaHUPOBaTh  HW3MEpEHUs,  coOuparthb
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIIOJIHATH U3MEPEHUS, CIEYs MPEI0KEHHON
MHCTPYKLUH, BBIYMCIATH 3HAYEHHWE BEIUYMHBI W aHAJIU3UPOBATH IOTyYCHHBIE
pe3yIbTATHI C YYETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHHIA;

. coONroaTh TpaBWIa TEXHUKA OE30MacHOCTH TMpH padbore ¢
71a00paTOPHBIM 000PYI0BAHUEM;
. pa3inyaTh OCHOBHBIC TPHU3HAKU HM3YyYEHHBIX (PU3NICCKUX MOJIEICH:

MaTepHalibHas TOYKa, a0CONIOTHO TBEPAOE TEJO, TOYCHHBIH UCTOYHUK CBETA, JIyY,
TOHKasl JINH3a, [IJIJaHETapHasl MOJIENb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO S1pa;

. XapaKTepu30BaTh MPUHIIMIBI ACHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONUCAHUS (B TOM YHCIE: CIUIOMETP,
JATYMKU TOJIOKEHHUSI, PACCTOSIHUS U YCKOPEHUS, PaKeTa, 3X0JI0T, OUYKH, IEPUCKOTI,
doToamnmapar, ONTHYECKHE CBETOBOMABI, CIIEKTPOCKOM, TO3UMETp, Kamepa
Bunbcona), wucmonp3yss 3HaHUS O CBOMCTBaX (DU3MYECKUX SBICHUU U
HeoOXxoMuMble (PU3NIECKHE 3aKOHOMEPHOCTH;

. UCIIOJIB30BATh CXEMbl UM  CXEMAaTUYHbIE PUCYHKH HW3YYEHHBIX
TEXHHYECKUX YCTPOMCTB, W3MEPUTEIbHBIX MPUOOPOB H TEXHOJOTHUSCKUX
MPOLIECCOB MPHU PEIICHUU y4YeOHO-TIPAKTUYECKUX 3a/ay, ONTUYECKHE CXEMbI IS
MOCTPOCHUS N300paKEHUI B TNIOCKOM 3€pKajie U COOUpAIONIEeH JIMH3E;

. NPUBOIUTH TpPUMEPHl (HAXOAUTh WHGMOpPMAIMIO O TPHUMEpax)
MPAKTUYECKOTO UCTOJIB30BaHUs (PU3MYECKUX 3HAHWKA B MOBCETHEBHOW KU3HU IS
oOecrnieueHus: 0€30MACHOCTH NpPH OOpaAIlEHUH C MPUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3J0POBbS U COOJIOJICHHS HOPM 3KOJOTMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

. OCYILIECTBIISITh TMOUCK HHPOpMANUU (PU3UYECKOTO COJACpPKaHUS B
NutepHere, caMocTosITeNbHO (DOPMYNIHMPYs MOUCKOBBIM 3ampoc, HaXOAUTh MYTH



OTIpe/IeTICHNUS] JOCTOBEPHOCTH TOIYyYeHHOW MH(OpPMAIMH HAa OCHOBE MMEIOIIUXCS
3HAaHUH U TOTIOJHUTEIBHBIX HCTOYHHUKOB;

. UCTIOJh30BaTh TPU  BBINOJHEHUH Yy4YEOHBIX 3aJaHUN  HAy4dHO-
MOMYJSAPHYIO JIUTEPATypy (HU3HUECKOTO COJEp)KaHUs, CIPAaBOYHBIE MaTEepUAIbI,
pecypcbl cetu MHTepHeT, BiageTh NpUEMaMH KOHCIIEKTHPOBAHHS TEKCTa,
npeoOpa3zoBaHusl HHYOPMALUU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;

. co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HMH(OpPMAIMH W3 HECKOIbKUX HCTOYHUKOB (U3MUYECKOTO COJCpKaHUS,
nyOMYHO TPEACTaBIsATh PE3yNbTaThl MPOSKTHOM WM HCCIEI0BATEIbCKON
AESITENPHOCTH, TPH OSTOM TPAMOTHO HCIIOJIB30BAaTh W3YYCHHBIH MOHATUWHBIN
ammapaT HM3y4yaemMoro pasaena (U3MKH W CONPOBOXKIATh  BBICTYILICHHUE
npe3eHTanueit ¢ yu€toM 0ocoOEHHOCTEH ayTMTOPUN CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC

Neo HammeHoBaHue KonnuectBo yacon DNIeKTPOHHBIE

n/ paszernos u Tem Bcer Kontponsn Ilpaktuueck (zudpossie)

I TMPOrPAMMBI 0 ble paboThl  He paboTHI oOpa3oBaTeIbHbIC

pecypcbl

Paznen 1. ®u3uka v €€ poJib B NO3HAHUM OKPYKAKOLIET0 MUPA

1. ®usuka-Haykao 2 bubamnoreka [IOK

1 mpupome https://m.edsoo.ru/7f416
194

1. dusuueckue 2 1  bubGauoreka IJOK

2 BETUYHHBI https://m.edsoo.ru/7f416
194

1. EcrectBeHHOHay4yH 2 1  bubmmnorexa [HOK

3 BIil METOT, https://m.edsoo.ru/7f416

MO3HAHUSA 194

Uroro no pazneny 6

Pa3nea 2. IlepBoHavya/ibHbIEe CBEJICHUA O CTPOCHUH BeleCTBA

2. Crpoenue 1 bubnuoteka [JOK

1 BemecTBa https://m.edsoo.ru/7f416
194

2. JIBmkeHne u 2 1  bubnuoreka [IOK

2 B3aMMO/JICHCTBHE https://m.edsoo.ru/7f416


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

Ne HaummenoBanue KomnuectBo yacos DNEKTPOHHBIE

n/ pa3nenos u Tem Bcer Kontponen IIpaxktnueck (wudpossie)
I MOporpamMMbl 0 ble PaboOTBl  Ue PaboTHI oOpa3zoBaTeibHbIC
pecypchl
YacTHIL BEIIECTBA 194
2. ArperatHeie 2 bubmmnoreka [{IOK
3 cocrosHUS https://m.edsoo.ru/7f416
BEILIECTBA 194
Uroro no pazneny 5
Pa3nen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
3. Mexanndeck 3 bu6anorexa [JOK
1 oe gBIKEHUE https://m.edsoo.ru/7f416
194
3. Nuepuus, 4 1  bubGauoreka IIOK
2 Macca, IJIOTHOCTh https://m.edsoo.ru/7f416
194
3. Cuna. Bugsr 14 1 2  bubmmoreka [IOK
3 cun https://m.edsoo.ru/7f416
194
Hroro no pazneny 21
Pa3znea 4. JlaBjieHue TBEPABIX TeJl, "KUIKOCTEH U ra3oB
4. JlaBnenue. 3 bubmmoreka IIOK
1 TIlepemaua https://m.edsoo.ru/7f416
JTaBJICHUS 194

TBEPJIBIMU TEIIAMH,
JKUIKOCTSIMH U

razamu
4. JlaBenue 3) bubnuoreka [JOK
2 KHUJIKOCTU https://m.edsoo0.ru/7f416
194
4. AtMmocdepHo 6 bubnuoreka [JOK
3 e JaBieHHe https://m.edsoo0.ru/7f416
194
4, JlelicTBue 7 1 3  bubmmoreka [IOK
4 SKUJKOCTH W raza Ha https://m.edsoo.ru/7f416
NOTpyKEHHOE B 194
HUX TEJIO
Uroro no pazneny 21
Pazgea 5. Pabora u MOUIHOCTDL. DHEpPrus
5. Pabora u 3 1  bubnuoreka [IOK
1 MomHOCTh https://m.edsoo.ru/7f416

194


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

Ne HammenoBauue
n/ pa3aenoB M TEM
I MOporpamMMbl 0

S. [Ipocteie 5
2 MEXAHU3MBI

5. Mexanunyeck 4
3 ad sHeprus

Uroro no pazneny 12

PesepBHOE BpeMs

OBILEE
KOJIMYECTBO
YACOB IO
[TPOTPAMME

68

8 KUIIACC

No HanmenoBanue
1/ pa3zielioB U TEM
I IporpaMMBbl

KomnnuecTBO 4acoB

Bcer Kontponen IIpaxktnueck

ple pabOThl e pabOThI
1
1 1

Pasznen 1. TemioBbie ABJIeHUSA

1. Ctpoenue u
1 cBoiicTBa BellecTBa

1. Temnosrie
2 TIPOIIECCHI

Uroro no pazneny

Pazjnen 2. JiaekTpuyecKkue ¥ MATHUTHBbIE SIBJICHUS

2. DneKTpuuecKue

1 3apsiabl. 3apsyKeHHbIE
TeJa U UX
B3aMMOJICICTBUE

N

[TocTostHHBIN
2 DIEKTPUYCCKUN TOK

DNEKTPOHHBIE
(undpoBsie)
oOpa3zoBaTeibHbIC
pecypchl
bu6mnorexa [IOK
https://m.edsoo.ru/7f416
194

bu6mnorexa [JOK
https://m.edsoo.ru/7f416
194

3 12
KonuuecTBo yacos DNEeKTpOHHBIE
KonTt [Ipaxk (zudpossic)
CEro pOJIbHBIE  THUYECKHE 00pa30BaTe/IbHBIC
paboThI paboThI pecypebl
7 bu6anorexka [JOK
https://m.edsoo.ru/7f4
181ce
21 1 5 bubmuoreka IIOK
https://m.edsoo.ru/7f4
181ce
28
7 1 bubmmoreka LIOK
https://m.edsoo.ru/7f4
181ce
20 1 7 bubmmoreka [JOK

https://m.edsoo.ru/7f4


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce

No HaumenoBanue KonnuecTBo yacos DIIEKTPOHHBIE

1/ pa3ziesioB U TeM Kour Ipax (udpoBbIe)

n MIPOrpaMMbl Cero pombHBIE THdYeckue ~— OOpa3OBaTCIbHBIC

paboThI paboThI peCypehl

181ce

2. MarauTHbIC 6 1 1.5 bubmunoreka IJOK

3 sBIeHUsA https://m.edsoo.ru/7f4
181ce

2. OnexktpomaruutHa 4 bubnmnoreka [IOK

4 s WHAYKIHS https://m.edsoo.ru/7f4
181ce

Uroro no pazneny 37

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO 68 3 14.5

YACOB I10 ITPOTPAMME

9 KUJIACC

No Haumenosa KonnuecTBo yacos DNEeKTpOHHBIE

1/ HUE pa3/elioB U Koutp IIpaxt (mdpoBeIe)

0 TEM MPOTPAMMBI cero  OJLHBIE HYECKHe oOpa3oBaTeIbHbIC

paboThI paboThI pecypebl

Pasznen 1. Mexanndeckue ABJICHUS

1. Mexanunuec 10

1 xoe ABMXXEHME U
CITOCOOBI €T0
OITMCaHUs

=

Bzaumoneit 20 1
2 CTBHE TEI

1. 3aKOHBI 10
COXpaHCHUS

w

Utoro no pazmeny 40

1  BbubGmmoreka IIOK
https://m.edsoo.ru/7f41ada
6

3  bubmmoreka [IOK
https://m.edsoo.ru/7f41ada
6

3  bubmmoreka [JOK
https://m.edsoo.ru/7f41ada
6

Pasznen 2. Mexanndeckue KoJe0aHUus H BOJTHBI

2. Mexanuuec
1 kue xosicOanus

3  bubmmoteka IIOK
https://m.edsoo.ru/7f41ada
6


https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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No Haumenosa
1/ HHE pa3/iesioB U

KomnuectBo yacos DNEKTPOHHBIE
Kontp IIpakr (wudpossie)
OJIbHBIC WYECKHUeE oOpa3oBaTeibHbIC
paboThI paboThI pecypchl
1 3  bubmmoreka [IOK
https://m.edsoo.ru/7f41ada
6

Pa3zznen 3. Di1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI

2  bubmmoreka [IOK
https://m.edsoo.ru/7f41ada
6

2 bubOnmnoreka
IThttps://m.edsoo.ru/7f41a
4a6

3  bubmmoteka [JOK
https://m.edsoo.ru/7f41ada
6

2  bubmmoteka IIOK
https://m.edsoo.ru/7f41ada

I TEM MPOTPaAaMMBI cero
2. Mexannuec
2 Kue BOJHBL. 3BYK
Hroro 1o 15
pasueny
3. DnekTpoma
1 rHUTHOE TIONIE U
AJIEKTPOMAarHUTH
bI€ BOJIHBI
Hroro o
pasueny
Pa3znen 4. CBeToBbIe sIBJIEHUS
4, 3aKOHBI
1 pacnpocTpaneHus
CBeTa
4. JIuH3bl
2 W OIITHMYECKHE
IpUOOPHI
4. PaznoxxeHue
3 Oenoro ceera B
CIIEKTP

Hroro no pazneny
3)

6

Pa3znen 5. KBanroBble siIBJeHUSA

5. Hcnyckanue u

1 nornomieHue
CBETAa AaTOMOM
5. Crpoenue

2 aTOMHOTO sapa

o1

Snepubie
3 peakuu

Hroro no pazneny
;

1  bubmmorexa [IOK
https://m.edsoo.ru/7f41ada
6

1  bubmuoreka [JOK
https://m.edsoo.ru/7f41ada
6

bu6anorexa [JOK
https://m.edsoo.ru/7f41ada
6

Pa3znea 6. IloBTOpuTE1bHO0-0000 AN MOLYJIb


https://m.edsoo.ru/7f41a4a6
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No Haumenosa
1/ HHE pa3/iesioB U
I TEM MPOTPaAaMMBI cero

6. IloBTOopeHue u

1 o0obmenue
coziepKaHus
Kypca (pU3MKH 32
7-9 xnacc

Hroro no pazneny

OBIIEE 102
KOJMYECTBO

YACOB T10
[TPOTPAMME

KomnuecTBO yacos
Kontp

OJIbHBIC
paboThI

DNEKTPOHHBIE
(undpoBsie)
oOpa3oBaTeibHbIC
pecypchl

bu6auorexa [IIOK
https://m.edsoo.ru/7f41ada
6


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

