MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
JenapramenT oOpa3oBanusi Bosoroackoi od1acru
Ynpasiienue o0pa3oBaHusi Y CTHKEHCKOT0 MYHUIIUIIAJIBHOTO OePKIa

MOY "T'umuazua"

COTJIACOBAHO  YTBERXJIEHO

3aM. aupekTopg no BP 3l IIldpeKTop/j /
/9?/ j LlapeBa WUB. % o Pakyruna T.M.
l'IpOTo'K/on Ne 1_or*“30 ™ aBrycra 2024 I Hpmgaz Ne 240/1 ot “30 ” aBrycra 2024 r.
PABOYAS ITPOTPAMMA

(ID 1741962)

BHEYPOYHOI0 Kypca no pusuke «Du3suka BOKpPYr HAC»

1St oOyyarommxcst 7-9 KjaccoB

Yeroxkna 2024



MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma BHEYpOYHOrO Kypca 1Mo (U3MKE Ha YpOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE MOJIOXKEHMH MW TpeOOBaHWUN K pe3ysibTaTaM OCBOCHHsS Ha 0a30BOM YpPOBHE
OCHOBHOM oOpa3oBaresibHON mporpammsbl, mpeactaBieHHbix B OI'OC OO0, a Takxke ¢ yuy€Ttom
benepanbHOl paboueil mporpammbl BocniuTaHus U KoHuenuuu npenopaBaHusi yuyeOHOrO mpeameTa
«Dusukay.
CopepxaHue MporpaMMbl BHEYpPOUYHOrOo 10 (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAyYHON TI'pPaMOTHOCTH OOYyYarolUXcsi M OpraHu3alyi0 M3y4YeHHs (U3HKU Ha
JeSITEIIbHOCTHOM OCHOBE. B mporpaMme 1o ¢u3nke yuYuThIBatOTCS BO3MOXKHOCTU y4eOHOT0 MpeaMeTa B
peamuzanuu  TpeboBanuit PI'OC OOO K mMIaHUPYEMBIM JUYHOCTHBIM M METalpeIMETHBIM
pe3yapTaTaM 00y4YeHHs, a TAKXKE MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUY€OHBIX MPEIMETOB
Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMUs.
[Iporpamma BHEYpOUHOrO Kypca MO (DU3MKE YCTAaHABIMBAET pacHpelieleHe Y4eOHOro
MaTepuana 1o roaaMm oOydenuss (IO KJaccam), NpejiaraeT MPUMEpPHYIO MOCIIEeI0BATEIbHOCTh
M3YYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUSA MPEIMETHOTO COJEPKaHMUS M yu€Te BO3PACTHBIX
0COOEHHOCTEH 00yJarOIUXCH.
dusnka SBISIETCS CHUCTEMOOOPA3yIOIIUM JII €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB,
MOCKOJIbKY (PU3UYECKHUE 3aKOHBI JIKAT B OCHOBE IIPOLIECCOB M SIBJICHHM, H3yd4aeMbIX XHUMHEH,
Ouosorueii, actpoHoMued M (Qusnmyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, IPelIoCcTaBisieT Hanboee sicHble 00pasibl MPUMEHEHHSI HAyYHOTO METOJIa MO3HAHUS,
TO €CTh CI1I0c00a MOJy4YEeHUs JOCTOBEPHBIX 3HAHUN O MHpE.
Opna U3 TaBHBIX 33724 (U3MUECKOro 00pa3oBaHUs B CTPYKType 0OIIero oopa3oBaHusi COCTOUT
B (hOpMHPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpeca K HayKe y 00y4aronuxcsl.
Nzyyenne ¢usnku Ha 0a30BOM  ypOBHE TMPEANONAraeT  OBJIAJICHHE  CISAYIOIUMU
KOMITETEHTHOCTSMM, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:
®HAyYHO OOBSICHSTH SIBIICHUS;
®OIICHUBAThH ¥ MIOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHUS;
®IHTEPIIPETUPOBATh JAaHHBIE M MCMOJb30BaTh HAy4YHbIE JOKA3aTeNbCTBA MJIsl MOJIYUYEHUS
BBIBOJIOB.
enu u3ydenust (GU3MKU HA YPOBHE OCHOBHOTO 00111€T0 00pa3oBaHus omnpeseneHsl B Konueniuu
npenojaBaHus y4deOHoro mpeamera «Dusuka» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoin
deneparum, peanu3yOIINX OCHOBHBIE 00IIe00pa30BaTeNIbHBIE IPOTPAMMBI, YTBEPKIEHHOHN pellieHueM
Konnernn MunuctepctBa npocenieHus: Poccuiickoit ®enepanuu (mpotokoin oT 3 aexadps 2019 r. Ne
[1K-4BH).
eaun u3zyyeHus pusuku:
eTpuOOpeTEeHNE HMHTEpeca W CTPEMIICHHS OOYyYalomUXCsl K HAYYHOMY H3YYCHHUIO TMPUPO/IBI,
Pa3BHUTHE WX HHTEIUICKTYAbHBIX U TBOPUYECKUX CTIOCOOHOCTEH;

®pa3BUTHUE MPEICTABICHUN O HAYYHOM METO/ie TIO3HaHUs U (POPMUPOBAHUE HCCIEA0BATENHCKOTO
OTHOILIEHHUS K OKPY>KaIOIINM SIBIICHUSM;

e hopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yYeHHUs] OCHOB CTPOCHUSI MaTepuu
U pyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e hopMUpOBaHUE TPEICTABICHUN O POJM (U3UKU JJIS Pa3BUTUSA JAPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH;

®pa3BUTHUE NPEJCTABICHUI O BO3MOXHBIX chepax Oyayuieil npodeccuoHalbHON AeSITeNTbHOCTH,
CBSI3aHHOM ¢ (PU3MKOH, MOATOTOBKA K AaJIbHEHIIEMy 00y4YEeHHUIO B ’TOM HalpaBJICHUN.



JIOCTIKEHUE ATHX LENel MporpaMMbl 10 (U3MKE HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3zoBaHMS
o0ecreynBaeTCs peuIeHUEM CIIEYIONINX 3a4a4:
enpuOOpEeTeHNEe 3HAHUI O IUCKPETHOM CTPOCHWHU BEIIECTBA, O MEXaHHYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

eTIpHOOpETEHNE YMEHUN OMHCHIBATHh M OOBSICHATH (U3NYECKHE SBICHUS C HCIIOJIB30BAHUEM
MOJTyYEHHBIX 3HAHUI;

®OCBOCHHE METOJOB PEHICHHUS MPOCTEUIINX PACUYETHBIX 3a/1a4 C HMCIOJBb30BaHUEM (PH3HMUECKHUX
MoJieJIeil, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

®pa3BUTHE YMEHUIH HAONIONATh MPUPOAHBIC SIBICHUS W BBINOJIHATH OMBITHI, JIaOOpPaTOpHEIE
paboThl M DOKCIIEPUMEHTAIbHBIE HCCIENIOBAaHUA C HCIOJB30BAHUEM H3MEPHUTENbHBIX
puodOpOB;

eocBoeHHE TMpUEMOB paboTel ¢ uH(pOpMammeil ¢Gu3MUecKoro coaep aHusi, BKIIOYas

MH(OPMAIIMIO O COBPEMEHHBIX JTOCTIKEHUSX (DM3UKHU, aHAIM3 U KPUTUYECKOE OIEHWBAHUE
nHpopManuu;

®3HAKOMCTBO cO cdepamMu TPOPECCHOHATBHON NEATeNbHOCTU, CBS3aHHBIMU C (PU3UKOH, U

COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMHU HA JOCTIXKCHUAX (PH3UIECKON HAYKH.

Ha wu3ydyenme ¢usuku (06a30BBI YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO 0OOpa30BaHHS
orBoautcst 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJenio), B 8 kimacce — 68 yacoB (2 vaca B
Hezeno), B 9 kiacce — 102 gaca (3 yaca B HEZEINIO).

[Ipennaraemslii B mporpamme no (U3MKe MepedyeHb JIa0OpaTOPHBIX PaObOT M OMBITOB HOCHUT
PEKOMEHATEeTbHBIN XapaKTep, YUUTEb JIeNaeT BHIOOP MPOBEACHUS JTA0OPATOPHBIX paOdOT U OIBITOB C
y4€TOM HHJIMBUIyAIbHBIX OCOOEHHOCTEH OOYyYarommxcs, CHUCKa JKCIEPUMEHTAIBHBIX 3aJlaHuM,
npeIaraeMpIX B paMKaX OCHOBHOTO TOCY/IapCTBEHHOTO dK3aMeHa Mo (pu3uKe.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pazjnen 1. Cxopoctb. CiiokeHue 1BUKEHUI.

Kak OpicTpo MBI nBuxkemcs. ThICsSyHast J0JiS CEKyHJABL. 3arajka TelexkHoro koseca. Camas
MeJIJIEHHAsl YacTh KoJieca.

Pa3znen 2. Taxects u Bec. Poluar. /laBienue.

I'me Bemu Tskenee. CKOJMBKO BeCUT Teno, korjga oHo mamaer. Kak JKions Bepn omwmcan
nyTemecTsue Ha JIyHy, U Kak OHO JOJDKHO ObUIO MpoucXoiuTh. [louemy 3aocTpeHHBIE MPEAMETHI
KOJIFOUH.

Paznen 3. ConporuBienne cpeabl.

[Tyna u Bo3nyx. CBepxaanbHasa crpenbOa. [louemy B3neraer OyMakHblil 3Mel. JKUBbIEe MIaHEPBHI.
3aTsHKHOM MpbDKOK. bymepaHr.

Pazgea 4. Bpamenue. Beunble ABUraTeu.

Kak ornmuute BapéHoe sifio oT celporo. OOmanyTroe pacteHue. Beunble aBurarenu.
Axxymynsitop YbumieBa. «Beunslii qeuaretiib» Bpemer [letpa nepsoro.

8 KUIACC
Paspnen S. CBoiicTBa :KHAKOCTEH U ra3oB.
3anada o AByxX kodeiiHukax. BogonpoBoansie coopyxenus [peBnero Puma. XXunkocts naBut
BBepx. EcrecTtBennas popma xuakoctu. [louemy npo6s kpyrinas. [loBepXHOCTHOE HaTSKEHUE.

Pa3znen 6. TensioBbie siBJI€HUS.

JluneiiHoe m oObeMHOE pacmmpeHne. Buapl Teruionepenaun.Jlesn, He TalomMUi B KHITSATKE.
bymaknas xactprois. [louemy Jieq1 CKOIb3KHAMN.

Panea 7. JnexkrpuyecTBo. Marmerusm.

[Ituer Ha npoBogax. Monnaus. Komnac. HamarnnuuBanue ctanu. VICNOTWHCKHE MarHUTHI.
MaruautHbie (OKYCHI.

9 KJIACC
Pasnena 8. OcHoBHBIE 3aKOHBI MEXAHHUKH.
JIBM>KEeHME TOYEK Ha MOBEPXHOCTH 3emiid. PeakTuBHOE JIBH>KEHHE.
Pazgen 9. Cuna. Pa6ora. Tpenne.
PaBHozneicTByromas cuit. Mor in ApxumMe noHATh 3eMinto. OT 4ero 3aBUCUT KPENOCTh Y3JI0B.
Paznen 10. Kpyrosoe nBuxkenue.
Bpaienue Bosuka.
Paspnen 11. BceMmupHoe Tsirorexnue.
Benuka nu cuna nputsxenus. CraapbHol KaHaT oT 3emuid 10 JIyHbl. MOXXHO JM YKpBITBCS OT
CUJIBI TSYKECTH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA IPOI'PAMMBI 11O PUBUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

I/I3yquI/Ie (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 0611161"0 06p330BaHI/IH HaIIPpaBJICHO Ha AOCTHUIKCHHUC

JIMYHOCTHBIX, MCTAITPCAMCTHBIX U IIPCAMCTHBIX O6pa3OBaTeJ'IBHBIX PE3YJIBTATOB.

B pesynbrare uzydenus: GuU3MKM Ha ypOBHE OCHOBHOI'O 00Iero o0pa3oBaHus y 00y4aromerocs

OytyT chOpMHUPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3YJIbTAThl B UACTH:

1) mIaTpUOTHYECKOr0 BOCTIUTAHUS

] mposiBIEHHWE WHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKON (Pu3anueckoit
HayKH;

] IEHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX--(DHU3UKOB;

2) rpaskIaHCKOT0 M JyYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

] TOTOBHOCTh K aKTUBHOMY YyYacTHIO B OOCYXXJIEHUM OOIIECTBEHHO 3HAUYUMBIX U ITHUYECKUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTIKEHUN PU3UKH;

[} 0CO3HaHHME BaXXHOCTH MOPATbHO--3THUYECKUX PUHITUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYEeCKOro BOCIIMTAHUSA:

(] BOCHpHSITHE OSCTETUYECKUX KadecTB (Pu3Mdeckol Hayku: €€ TapMOHHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTI' 0 MO3HAHMS:

] oco3HaHME IIEHHOCTU (HU3NYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEUIIIEH COCTABIISIIOIIEN KYJIbTYPHI;

] pa3BUTHE HAYYHOU JIF0O03HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON ACTEIbHOCTH;

5) popmupoBaHusi KyJbTYpPbl 310POBbSl 1 IMOLUMOHAJIBHOI0 0JIATOMOJIYyYHsA:

] oco3HaHWE IEHHOCTU 0e30macHOro obpasa >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUDE,
BOXHOCTH TpaBUJI OE30MACHOTO TMOBEJACHUS Ha TPAHCIIOPTE, HA JIOPOrax, C JJIEKTPUUECKUM H
TEIUIOBBIM 000PYZOBAaHUEM B IOMAIIHUX yCIOBUSX;

'] chopMHUpPOBAHHOCTH HaBbIKa peQUIeKCHUU, NMPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U TaKOrO Ke
npaBa y JIpyroro 4ejaoBeKa;

6) TPyA10BOT0 BOCIIUTAHUA:

(] aKTHBHOE ydYacTHe B pEIIEHWU MPAKTHUYECKHX 3a7ad (B paMKax CceMbH, 00pa3zoBaTeIbHOU
OpraHu3aluu, ropoja, Kpas) TeXHOJOTHYECKOW M COLMAIIbHOW HANpaBICHHOCTH, TPEOYIOIMUX B
TOM 4ucie U PU3NIECKUX 3HAHUI;

] MHTEepeC K MPAKTUYECKOMY M3YUYeHHUIO podeccuii, CBA3aHHBIX ¢ (PUZUKOIA;

7) 3K0JI0rM4€eCKOro BOCIIMTAHUSA

] opueHTanys HAa TpUMEHEeHNe (QU3MUECKUX 3HAHUH Ui pelieHus 3a/1a4d B 00JIaCTH OKPYIKAIOIIEH
cpenpbl, TJIAaHUPOBAHUS TMOCTYNKOB M OIIGHKM HUX BO3MOKHBIX TOCJICICTBHH JJI OKPYXKaIOIICH
cpensl;

] oco3HaHME rI00aTbHOr0 XapaKkTepa SKOJOTUUECKUX MPOOJIEM U IMyTeH UX PEIICHHUS;

8) apanTanum K U3MEHAIIUMCS YCI0BUAM COLMAIBLHOM U IPUPOAHO cpeabl:

] mOoTpeOHOCTh BO B3aMMOJICHCTBUHU TPH BBIMOJHEHUU UCCICIOBAHUNA U MPOCKTOB (DU3NUECKOU
HaIPaBJIEHHOCTHU, OTKPBITOCTb ONBITY U 3HAHUAM JIPYTHUX;

] MOBBILIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH U€pe3 MPAKTUUECKYIO NEATEIbHOCTb;

] moTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUHM, B TOM uuciie (OPMYIUPOBATH UJIEH, TOHSITHS,
TUTOTE3bI 0 PU3UIECKUX 0OBEKTAX U SBICHUSX;

] oco3Hanue n1eunuTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH B 00acTh (QU3HUKH;



e [] TUTAHUPOBAHME CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PU3NISCKUX 3HAHUM;

e [] cTpeMyieHHE aHATU3UPOBATh M BBISBJISATH B3aUMOCBSI3U MPUPOJIBI, 00IIECTBA M SKOHOMHKHU, B TOM
YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUI;

e [] orleHKA CBOUX JCUCTBUHN C YUETOM BIHSHHUS HA OKPYKAIOIIYIO CPEay, BO3MOXKHBIX TJIOOATBHBIX
MMOCJICACTBUH.

METANPEAMETHBIE PE3YJIbTATHBI
B pesynbrate ocBoeHHsI porpaMMbl o (pU3MKe Ha YpOBHE OCHOBHOTO OOIET0 0Opa30BaHUS Y
oOyuaromerocst ~ Oyayr  chopMHpoOBaHbl  MeTampeAMeTHbIe  pe3yJbTaThbl,  BKIIOYAIOIINE
Mo3HaBaTeIbHbIE YHUBEPCAJIbHbIE yUeOHbIE NEHCTBUSA, KOMMYHHKATUBHBIE YHUBEpCAJIbHbIE YUEOHbBIE
NEICTBUS, PEryJISTUBHBIE YHUBEPCAIbHbIE yUeOHbIE JEHCTBUS.

ITo3HaBaTebHBIE YHUBEpPCAJAbHBIC yqeﬁnble HeﬁCTBHﬂ

ba3oBble JJornyeckue AeiicTBHSL:
® BEISIBIIATHh M XapaKTEepPHU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBICHU);
® yCTaHABJIMBATh CYIIECTBEHHBIM NpHU3HAK KIacCU(PUKAIMK, OCHOBaHUS JUisi OOOOIICHUS U
CpaBHEHUS,
®BLISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTpuBaeMbIX (pakTaX, [IaHHBIX U
HaOII0JICHUSX, OTHOCSIIHNXCS K (PU3UUECKUM SIBJICHUSIM;
® BLISIBIIATH IPUUUHHO--CIICICTBEHHBIC CBSI3U MIPU U3YYCHUH (PU3NUECKUX SBJICHUHN U MPOIIECCOB,
Je7aTh BBIBOABI C HCIOJIB30BAHUEM JACAYKTHBHBIX W WHAYKTUBHBIX YMO3AKIIOUYECHUH,
BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEIMYHH,
®CaMOCTOSITENIBHO BBIOMpaTh CHOCOO pemieHus ydeOHOM (u3nueckold 3agauu (CpaBHEHHE
HECKOJIbKUX BapHUaHTOB PEIICHHs, BEIOOp HarOoJIee MOIXOIAIIET0 C YIETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBarejbCKHue 1€eMCTBHUA.
® 1ICTI0JIb30BATh BOMIPOCHI KAK MCCIIEI0OBATEIBLCKU HHCTPYMEHT MTO3HAHUS;
®IIPOBOJIUTH 10 CAMOCTOSATEILHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIIOXHBIN (pu3nUecKuit
AKCTIIEPUMEHT, HEOOJIBIIIOE HUCCIIeIOBAHNE (PU3HUUECKOTO SIBIICHMUS;
®OIICHMBATh HAa TMPUMEHHMOCTh M JIOCTOBEPHOCTh HH(OPMAIIMIO, IOJYyYCHHYIO B XOJe
WCCIIEIOBAHUS WIIM SKCIEPUMEHTA;
® CaMOCTOSITENIBHO (pOPMYJIUPOBATH OOOOIICHHSI W BBIBOJALI 1O PE3yJibTaTaM MPOBEAEHHOTO
HAOJII0JICHUS, ONIBITA, UCCIICIOBAHNS;
® IIPOTHO3MPOBATh BO3MOXKHOE JalIbHEMINee pa3BUTHE (U3MUECKUX TPOIECCOB, a TaKke
BBIJIBUTATh MPEATONI0KEHUS 00 UX PA3BUTUU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.
PabGora ¢ undopmanueii:
® IPUMEHSTH Pa3IMYHbIC METO/bl, HHCTPYMEHTHI W 3alPOCHI MPU TIOUCKE U 0TOOpe MH(pOpMAIIUU
WJIU TaHHBIX C yYE€TOM MpeIOKEHHON yueOHOoN (pU3nyecKo 3a1a4u;
® AaHAJTM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHMOOPMAIIMIO PA3TUYHBIX BUIOB U
dhopm mpecTaBlIeHHS;
®CaMOCTOSITEJIBHO ~ BBIOMpATh  ONTHUMANbHYIO (QopMy TpencraBieHuss wuHpoOpManmum U
WUTIOCTPUPOBATH pPellaeMble 3aa4i HECI0KHBIMH CXEMaMH, JuarpaMmmaMu, HHOW rpadukoi
1 UX KOMOWHAITHSIMU.
KoMMyHnKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS:



®B X0/€¢ OOCYXACHHS y4eOHOTO MarepHuaia, pe3ysbTaToB Ja0OpaTOPHBIX pabOT M MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAaeMOIl TeMbl M BBICKA3bIBAaTh UJEH, HalleJCHHbIC Ha
peleHue 3a1a4n ¥ NoAAepKanne 6J1aroXeaaTeTbHOCTH OOIIEeHNS;

® COTMOCTABIISITh CBOM CYXJCHUSI C CYXICHUAMH APYTMX YYaCTHHKOB Juanora, oOHapy>KWBaThb
pa3IM4ME U CXOJACTBO MO3ULNN;

® BHIpaXkaTh CBOIO TOYKY 3PEHHS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

e IyOJIMYHO TIPEACTABIATh PE3YJIbTAThl BBITOJHEHHOTO (PU3UUYECKOTO OIBITa (IKCIIEPHUMEHTA,
UCCJIEIOBaHUS, IIPOCKTA);

®IOHUMATh M WCIOJB30BATh NPEUMYIIECTBA KOMAHIHOW M WHAWBHIYaTbHOW pabOTHl NpHU
PEIIEHUH KOHKPETHON (PU3NYECKON MpoOIeMBbI;

® IPUHUMATD 1IEJTM COBMECTHOM AEsITeIbHOCTH, OPraHU30BBIBATh JACUCTBUS MO €€ JOCTUKEHUIO:
pacrpeaensTh poiid, 00CYKJIaTh MPOLECCHl U Pe3yJIbTaThl COBMECTHOM paboThI, 0000IIaTh
MHEHUSI HECKOJIBKUX JIIOJICH;

®BBIMIOJIHATH CBOIO YacTh pabOThl, JOCTUTas KadeCTBEHHOTO pe3yibTaTa IO CBOEMY
HAIPABJICHUIO ¥ KOOPAUHUPYSI CBOU JCHCTBUS C IPYTUMHU YJIEHAMU KOMaH/IbI;

®OI[CHMBATh KA4eCTBO CBOEr0 BKJIaJa B OOMUI TPOMYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO
chOopMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBUSI.

PerynsiTuBHBIC yHUBEpCaJbHbIC YUeOHbIC 1eiiCTBUS
Camoopranuszaums:
®BBIABIIATH MPOOJIEMbl B JKU3HEHHBIX W YYEOHBIX CHUTyalMsAX, TPeOyIOIIMX JUIs pelIeHUs
(bu3MUECKUX 3HAHUN;
® OPUEHTUPOBATHCA B PA3JIMYHBIX NOJAXO0JAX NPUHATHUS pPEUICHWHM (MHIMBHUIyaJIbHOE, NPUHATHE
pElIeHUs B TPYIIe, IPUHIATHE PEIICHUN IPyIIoi);
® CAMOCTOSITEJIBHO COCTABIIATH AITOPUTM pellieHus: GU3NYecKon 3a7aun WK TUIaHa UCCIIST0BaHUS
C y4€TOM MMEIOIIMXCA PECYpcOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHpPOBAaTh
IIpeaIaraeéMbple BapuaHThl PELLICHUN;
e ieNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a pELICHHE.
CaMOKOHTPOJIb, SMOIIMOHAIbHBII HHTEJJIEKT:
® 1aBaTh aJICKBaTHYIO OLEHKY CUTyalluU U IpeJJiaraTh IUIaH €€ U3MEHEHHS;
® O0BSICHATH MPUYMHBI JOCTUXKEHUS (HEAOCTUKEHUS) Pe3yIbTAaTOB AESITEIbHOCTH, 1aBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY;
®BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (U3HUECKOTrO
WCCIIEZIOBAHUSI WIIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHHUBIIUXCS CUTYalUH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;
® OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUSM;
®CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WU JUCKYCCUU Ha HAyYHYIO TeMY,
MIOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JIpyTroro;
e [IpHU3HaBaTh CBOE MPABO HA OLIMOKY MpH pelIeHnH (PU3HUECKHUX 3a7a4 WM B YTBEPXKIECHUAX Ha
Hay4YHbIE TEMbI U TAKOE K€ MPaBO APYroro.

HNPEIMETHBIE PE3YJIBTATHI
K koH1y 00y4eHus B 7 KJiacce IpeIMETHBIE PE3yJIbTaThl HA 0230BOM YPOBHE JIOJIKHBI OTPAKATh
c(OPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUI:



®JICTIONIb30BaTh TMOHATHSA: (U3NYECKHE M XHMUYECKHE SIBICHUS, HAOIIOJCHHE, SKCIEPHMEHT,
MOJIeJIb, TUTIOTE3a, EAUHUIIBI (U3UMYECKUX BEJIUYUH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BemiecTBa (TBEPIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHWYECKOe [BIDKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPAMOJIMHENHOE), TPAaeKTOpHUs, paBHOACHCTBYIOIIAs cuia, aedopmarus
(ympyrasi, miacTuueckas), HEBECOMOCTb, COOOIIAIONINECS COCY/IbI;

epaznuuaTh sBIeHUs (AuUdQy3usa, TEIIOBOE [BWKEHHWE YaCcTHIl BEIIECTBa, PaBHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE JIBUKCHHE, MHEPIINSA, B3aNMOACHCTBUE TEJ, PAaBHOBECHE TBEPIBIX
TeJ C 3aKperUIEHHON OCBIO BpallleHUs, Tiepeada 1aBlieHusl TBEPABIMU TeJIaMH, )KUJIKOCTSIMU U
razaMu, aTMOC()€pHOE JaBJICHUE, IJIABaHUE TeJl, IPEBPAILECHUS MEXAHUYECKONW 3HEPIUH) MO
ONMMCAHUIO UX XapaKTEePHBIX CBONCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JAaHHOE
(u3nuecKoe sBICHUE;

®pacro3HaBaTh MPOSBICHUE W3YYECHHBIX (DU3MUECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B TOM
grcie GU3NIECKHE SIBICHUS B MPHUPOJE: MPUMEPHI IBMIKCHHUS C PA3IMYHBIMA CKOPOCTSIMH B
KUBOM M HEXHUBOM TNpUPOJE, NEHCTBUE CHIIBI TPEHUS B TPHUPOJEC U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJIeHUS Ha )KMBOW OpPraHu3M, IUIaBaHUE PbIO, pblYaru B TEJe YeJIOBEKa, Mpu
TOM TEPEeBOJIUTH MPAKTUYECKYIO 3a7ad4y B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOICTBA
(npu3HaKM) PU3NYECKUX SIBICHUIA;

®ONMUCHIBATH M3yUYEHHBIC CBONCTBA TeNl M (U3MYECKHE SBIICHUS, HCIOIb3ys (PU3NYECKUE
BEJUYMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMs, ITyTh, CKOPOCTb, CPEHSASA CKOPOCTb,
CWJIa YOPYrocTH, CWJIa TSDKECTH, BeC Tela, Cujla TpPeHHus, JaBjieHue (TBEPAOro Tena,
AKHUJKOCTH, ra3za), BbITAJIKMBAIOIAs CHJIa, MEXaHWYecKas paboTa, MOIIHOCTh, IJIEYO CHUJIBL,
MOMEHT CHJIbI, KOA(D(QUIIMEHT TMOJIE3HOTO JIeWCTBUS MEXaHU3MOB, KHUHETHYECKas U
MOTEHIMAIbHAS JHEpPrusi), MPH ONMUCAHWM TPABWIBHO TPAKTOBaTh (PUIUUYECKHA CMBICI
UCIOJb3yEeMbIX BEJIIMYMH, MX OO003HAUECHHS M EAWHUIBI (PU3UYECKHX BEJIHYMH, HAXOAWUTH
(GopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEJTMUMHY C JPYTHMHU BEIIMYHMHAMH, CTPOUTH
rpaduKy U3y4YEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETNUMH;

e XapaKTepU30BaTh CBOMCTBAa Tei, (U3MYECKHE SBICHUS M MPOLECCHI, UCHOJb3Yys MpaBHIa
CIOXKeHHUsI cui (BIOJIb OAHOW mpsimoil), 3akoH I'yka, 3axon Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHs pbryara (0JI0Ka), «30JI0TOE€ MPABUIO» MEXaHUKH, 3aKOH COXPaHEHUS
MEXaHUYEeCKOW 3HEPTuH, MPHU ITOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIHCHIBATH
€ro MaTeMaTH4eCKOe BbIPAKEHUE;

®00BSACHATh (U3NUECKHE SIBJICHMS, MPOLECCHl W CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallMii TPAKTUKO-OPHEHTUPOBAHHOTO XapakTepa: BBIABISATh MPUYHMHHO--CIICICTBEHHBIC
CBSI3U, CTPOUTH OOBACHEHHE M3 |—2 JOTHYECKHX IIaroB C Omopod Ha 1—2 H3y4YEeHHBIX
CBOICTBa (PU3NYECKUX SBJICHUM, (PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

epemiath pacyéTHbIe 3a7aydl B 1—2 HeicTBUSA, UCTIONB3YsS 3aKOHBI M (DOPMYIIbI, CBS3BIBAIOIIUE
(du3nuecKkre BEJIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHUS 3a/laydl 3allMChIBATh KPAaTKOE YCIIOBUE,
MOJICTABNIATh (PU3MUYECKUE BENUYUHBI B (OPMYJBl M MPOBOAMTH pPACU€Thl, HAXOIUTh
CIpaBOYHbIE JaHHbIE, HEOOXOIMMBIE [JIsl pEIIEHUs 3aaad, OIEHUBATh pPEATUCTUYHOCTH
MOJyYCHHON (PU3NUECKON BEINYNHBI;

® pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEUIUTh MPH MOMOIIN (PU3NYECKUX METOJOB, B
OTMCAaHUH HMCCIEIOBaHMs BBIACIATH MPOBEPSIEMOE MPEANOIOKeHnEe (TUIIOTE3Y), pa3andaTh U
UHTEPIPETUPOBATh TOJYYEHHBIH pe3yJbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JAeJaTh
BBIBOJIBI IO €0 Pe3yIbTaTaMm;



®IPOBOJIUTH OMBITHl MO HAOTIOMEHUIO (PU3UYECKUX SBICHUN WM (PU3UYECKUX CBOWCTB TEIl:
dbopMynHpoBaTh MPOBEPSEMbIE MPEANONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHMUS, 3aMMCHIBATH X0/ OTBITA U POPMYIUPOBATH BHIBOIBL;

®BLITMOJIHATh MpPSIMbIE HM3MEPEHUS PACCTOSHUSA, BPEMEHH, Macchl Teia, O0BbEMa, CHUIBI U
TEMIEPATYPhl C WCIOJIB30BAHUEM aHAJOTOBBIX H IU(POBBIX MPUOOPOB, 3aMHCHIBATH
MOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOM a0COIOTHON MOTPEIIHOCTH U3MEPEHHUIA;

®IPOBOJIUTh HCCIIEIOBAHUE 3aBUCHUMOCTH OJIHOM (DU3UYECKOM BEIUYUHBI OT JpPYrod c
UCIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH MYTH PaBHOMEPHO ABIMXKYIIETOCS Tela
OT BPEMEHH JIBIDKCHUS TeJa, CHIIBI TPCHHsSI CKOJBKEHHS OT Beca Tella, KauecTBa 00pabOTKu
MOBEPXHOCTEN TEN U HE3aBUCUMOCTHU CHJIbI TPEHUS OT IUIOIIAIA COMPUKOCHOBEHUS TEJ, CHUIIbI
YIOPYTOCTH OT yJTMHEHUS TPY>KUHBI, BRITAIKUBAIONIEH CHJIBI OT 00bEMa TIOTPYKEHHON YacTH
TeJda W OT IUIOTHOCTH KUIKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTU Tejia, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO, YCIOBHH IJIaBaHUs TeJl, YCIOBUN PaBHOBECHS phluara U OJIOKOB),
y4acTBOBaTh B TUIAHMPOBAHUU Y4EOHOTO HCCIIENOBAaHUs, COOMPATh YCTAHOBKY U BBITIOJHSATH
W3MEpEHUs, Cleays TMPeIIOKCHHOMY IUIaHy, (UKCHPOBATh pE3ybTaThl IMOJYYCHHOU
3aBUCUMOCTH (DPM3MUECKUX BEIUYMH B BHJE MPEAJIOKEHHBIX TaOIUIl W TpaduKOB, JenaTh
BBIBOJIBI TI0 PE3YJIbTaTaM HUCCIICIOBAHUS;

® IPOBOJINTh KOCBEHHbIE M3MEpPEHUsS] (U3MUECKHX BEIMYUH (TUIOTHOCTH BEIIECTBA KHUAKOCTH U
TBEPJOTO TeJia, CUja TPEHUSI CKOJIBKEHHS, JIaBIICHHE BO3AyXa, BBITAIKHBAIOIIAS CHIIA,
NEUCTBYIOIIAss HAa TOTPYKEHHOE B JKUIKOCTH TeN0, KOIPPUIUEHT TMOJIE3HOTO ICHCTBUS
MPOCTHIX MEXAaHU3MOB), CJICIYS MPEIIOKCHHON WHCTPYKIIUU: TIPU BBHITIOJTHECHUH W3MEPECHUN
coOupaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBIUUCIISATH 3HAYCHHE NCKOMOMW BEJIMYUHBI;

e coOMIOAATh NMpaBUjia TEXHUKHU 0€30MaCHOCTH MPH paboTe ¢ 1ad0opaTOpHBIM 000PYA0BAHUEM;

® yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB U TEXHUYECKUX YCTPONCTB: BECBHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIONIHECS COCYJbI, OapoOMETp, pbhIYar, MOJBHXKHBIA W HETOIBUKHBINA
OJIOK, HAKJIOHHAS IIOCKOCTD;

® XapaKTEepPU30BaTh MPHUHIIMIIBI JCHCTBUS W3YYCHHBIX NMPUOOPOB M TEXHUYCCKUX YCTPOUCTB C
OMmopod Ha uX omnucaHus (B TOM 4YHUCIE: MOAIIUITHUKHA, YCTPOHCTBO BOJOMPOBOJIA,
TUAPABIMYECKUN TIPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apeoMeTp), UCTOIb3Ys
3HaHMSI O CBOMCTBax (PHU3WYECKUX SBICHUNW M HEOOXOoaAuMble (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

® [IPUBOJIUTH MPUMEPHI (HaXOIUTh WH(MOPMAIMIO O MPUMEPaX) MPAKTUYECKOTO HCIIOIh30BaHUS
¢u3nuecknx 3HAHWUM B TIOBCEIIHEBHOW >KM3HM i oOOecnedeHus OE30MacHOCTH IPHU
oOpaiieHUud C TpUOOpaMH W TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbS U
COOJTIOZICHUS HOPM IKOJIOTHYECKOTO TTOBEICHHSI B OKPYKAIOIICH Cpejie;

® OCYIIECTBIIATh OTOOp MCTOYHWKOB HMH(popmaruu B MHTEpHETE B COOTBETCTBUH C 3aJaHHBIM
MOVICKOBBIM 3allPpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUN W TMyTEM CPaBHEHUS Pa3IMYHBIX
HMCTOYHUKOB BBIJCIIATh HHPOPMAIHIO, KOTOPAs SBISICTCS MPOTHBOPSYMBOM MU MOXKET OBIThH
HEJIOCTOBEPHOM;

®JICTIOJB30BAaTh IPU BBHIMOJHCHUM YUYEOHBIX 3aJaHUNl  HAYYHO--TIONYJSPHYIO JIUTEPaTypy
(U3HUECKOTO CO/IepKaHUs, CIpPAaBOYHBIE MaTepHallbl, pecypchl cetu WHTEepHET, BIAJETh
npuéMaMy KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus MH(POpPMAIMU W3 OJHOW 3HAKOBOW
CUCTEMBI B JPYTYIO;

®C03/1aBaTh COOCTBEHHbIE KpaTKW€ NUChbMEHHBIE W YCTHbIE COOOLIEHUS Ha OCHOBEe 2—3
HUCTOYHUKOB WHGOpMAIK (PU3UIECKOTO COACpPXKAHUS, B TOM UHCJIE IyOJUYHO JeNaTh



KpaTKHe COOOLIEHMS] O pe3yJibTaTaX IPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, MPU ITOM
IPaMOTHO MCIOJb30BATh W3YUYEHHBIM MOHATUWHBIN anmapar Kypca (pU3uMKH, CONMPOBOXKAATH
BBICTYIUICHUE NTPE3EHTALINEN;

e [IpU BBHIMOJIHEHUH Y4€OHBIX MPOEKTOB U UCCIEIOBAHUMN pacipeiesaTh 00s13aHHOCTH B TPYMIIE B
COOTBETCTBUU C IOCTaBJICHHBIMU 3a/ladyaMH, CJIECIUTh 3a BBINOJIHEHHEM IUIaHA JEHCTBUH,
aJIecKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JI€ATEIBHOCTb TPYMIbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoniy o0ydyenus B 8 kiacce mpeMeTHbIE pe3yJbTaThl HA 0230BOM YPOBHE JOJIKHBI OTPAKaTh

c(OpPMHUPOBAHHOCTh y O0YYAIOIIUXCSI YMEHUI:

® JICTIOJIb30BATh MOHSTHUS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JBMYKEHUE aTOMOB U MOJEKYII,
arperaTHble COCTOSIHUSI BEILECTBA, KPUCTAIUIMYECKHE M aMOp(HbIE Tena, HACBHIICHHBIA U
HEHACBIIEHHBIN Map, BIAXHOCTb BO3JyXa, TEMIEPAaTypa, BHYTPEHHsS DHEPIHsi, TEIJIOBOU
JIBUTATEb, AJIIEMEHTAPHBIM 3JIEKTPUUYECKUI 3apsl, 3JIEKTPUUYECKOE II0Jie, NPOBOAHHMKU U
TUDIIEKTPUKH, TTOCTOSIHHBIN SJIEKTPUIECKUI TOK, MAarHUTHOE TIOJIE;

e pa3InyaTh SIBICHUS (TEIUIOBOE PACUIMPEHUE U CHKATHE, TeIlonepeaada, TeIIOBOe paBHOBECHE,
CMavMBaHUe, KAMWUIIPHBIC SIBICHUS, UCTIAPEHUE, KOHICHCAIIUS, TIJIaBJICHUE, KPUCTAIUTH3AIUS
(oTBepneBaHuE), KUIEHUE, Terlonepenaya (TEIIONPOBOJHOCTh, KOHBEKIIHS, H3IIyYCHHE),
ANEKTpU3AIMS TEJ, B3aUMOJCUCTBHUE 3apsiioB, JNEHCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJIEUCTBHE MarHUTOB, AEUCTBIE MAarHUTHOTO MOJI HA MPOBOJHUK C TOKOM,
ANEKTPOMArHUTHAS MHAYKIIHS) IO ONMUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHHUE;

®pacrio3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MYECKUX SIBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM
yuciie pU3nvecKue sIBJICHUS B PUPO/IE: MOBEPXHOCTHOE HATSHKEHHUE U KAWL PHbIC SIBIICHUS
B IPUpOJE, KPUCTAUIBI B Npupoae, ndinydeHue ConHua, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, MHEs, CHera, aJICKTpUYECKUEe sBJIeHUs B aTmocdepe,
AJIEKTPUYECTBO JKMBBIX OPraHM3MOB, MAarHUTHOE TMoJie 3eMiid, JApeiid MOIHCOB, POIb
MarHUTHOTO TOJS JUIS JKM3HM Ha 3emiie, MOJSPHOE CHUSHHME, MPU 3TOM MEPEeBOJIUTH
NPAaKTHYECKYI0 3a/Jady B Yy4eOHY0, BBIJENATH CYLIECTBEHHBIE CBOMCTBA (MPU3HAKM)
(bu3HUECKUX SBICHUMN;

®OIUCHIBATh H3YYCHHbIE CBOWMCTBA Tel W (PU3MUECKUE SBICHUS, HUCHOIb3YysS (U3NUECKUE
BEJIMYMHBI  (TeMmIepaTypa, BHYTPEHHSS SHEprus, KOJIMYECTBO TEIUIOThl, yJeJbHas
TEIUIOEMKOCTh ~ BEILIECTBA,  YZAEJIbHas  TEIUIOTAa  IUIABJIEHUS,  YJElbHas  TEIUIOTa
napooOpazoBaHus, yelbHas TEIJIOTa CrOpaHus TOIIMBA, KOA(P(UIIUEHT MOJIE3HOTO JEHCTBUS
TEIJIOBOM MAILMHBI, OTHOCUTEBHAS BJIAXXHOCTh BO3/AyXa, dJIEKTPUUYECKUN 3aps]l, CUia TOKa,
ANEKTPUYECKOE HAMNpsHKeHHWE, COMPOTHBIICHHE MPOBOJHUKA, VYAEIbHOE COMNPOTHUBIICHUE
BEIIECTBA, pad0Ta M MOIIHOCTbH IEKTPUIECKOTO TOKA), IIPU ONMMCAHUH MPABHIIBHO TPAKTOBAThH
(bu3MUECKHIl CMBICIT HCIMONb3YEMbIX BEJIMYMH, OOO3HAYEHUS U €AMHULBI (U3HMUECKHX
BEJIMYUH, HaXOIUTh (DOPMYIIBI, CBS3BIBAIOIIME JAAHHYIO (PU3NYECKYIO BEIHUMHY C APYTUMHU
BEJTMYMHAMM, CTPOUTH I'pa)UKU N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYMH;

® XapaKTepU30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBICHHUS U IPOLECCH, HUCIOIB3Ys OCHOBHBIC
MOJIOKEHHUSI ~ MOJIEKYJISIPHO--KUHETUYECKOM  TEOpUU  CTPOCHHUS  BEIIeCTBAa, MPUHLIHUII
CyNEepHo3uLMu oJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS 3apsaa, 3akoH OMa Ji1s
ydacTka 1enu, 3akoH JDxoyns—JleHia, 3aKOH COXpaHEHMs] HSHEPruu, IMPU 3TOM JaBaTh
CIIOBECHYIO (hOpPMYIIMPOBKY 3aKOHA M 3aIMCHIBATH €r0 MAaTEMaTHIECKOE BBIPAKECHUE;

® 00BSCHATh (PU3MYECKUE MPOIECChl U CBOMCTBA T€J, B TOM YHMCJIE U B KOHTEKCTE CHUTYalUi
IIPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BBISBISATh NPUYMHHO-CIEACTBEHHBIE  CBS3H,



CTPOUTh OOBSICHEHME W3 |—2 JOrMyeckux IAroB ¢ onopoil Ha 1—2 M3y4dEeHHBIX CBOMCTBA
(bu3nyecKkux sBJICHUN, GU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

epelaTh pacyéTHbIE 3a7auu B 2—3 AEMCTBUS, MCHOJb3YS 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOILNE
¢u3nyeckre BeJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 33aJaud 3allHUChIBaTh KPAaTKOE YCIOBHUE,
BBISBIISITh HEJOCTATOK JaHHBIX JUIsl PEIICHHUs 3aJadyd, BbIOMpaTh 3aKOHBI U (DOPMYJIBL,
HEoOXoAUMBbIe Ui €€ pellleHus, MPOBOAUTH PACUETHI MU CPABHMBATH MOJYyYEHHOE 3HAUYEHUE
(u3HUECKON BEIMYHUHBI C U3BECTHBIMH JAaHHBIMH;

®pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh HPH MOMOIIM (PU3UYECKUX METO/OB,
UCIIOJIb3Ys ONHCAaHUE MCCIEIOBAaHMs, BBIIEIATh MPOBEPSIEMOE MPEANON0KEHUE, OLEHUBATDH
IIPaBWJIBHOCTH MOPSAAKA IIPOBEICHUS UCCIIEI0OBAHUS, 1E€JIaTh BBIBOIBI;

®IPOBOJIUTH OMbITHl MO HAOMIOJEHUIO (U3MYECKHUX SIBICHUA WIH (PU3NYECKUX CBOWCTB Tel
(KanwUIsIpHBIE SBJICHUS, 3aBUCHUMOCTh JaBJIE€HHUS BO3/AyXa OT €ro o0béMa, TemIeparypsl,
CKOPOCTH TIpOllecca OCTBIBAHMS M HAarpeBaHus IpPU HU3IYyYEHUU OT I[BETa HU3Iydarolen
(morsomaroniei) MOBEPXHOCTH, CKOPOCTb HCIAPEHHsI BOJBI OT TEMIIEPATYPbl KHUIKOCTH U
IIoOM@AAN €€ MOBEPXHOCTH, JIEKTPU3ALMS TEI U B3aUMOJIEHCTBUE AIIEKTPUUYECKUX 3aps/iOB,
B3aUMOJICHCTBHE IOCTOSHHBIX MAarHUTOB, BHM3yaJln3alMsl MAarHUTHBIX IOJIEH IOCTOSHHBIX
MarHuToOB, JIEHCTBUS MAarHUTHOTO MOJIA HA MPOBOJAHHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa,
CBOWMCTBA  3JIEKTPOJABHraTeNssi IOCTOSHHOTO  ToKa):  (OpMYJIMpOBaTh  IpPOBEpsIEMbIe
MIPEANONOKEHUS, COOMPATh YCTAHOBKY M3 NPEIJIOKEHHOT0 00OpYyIOBaHHUS, OMHUCHIBATH XOJ
OIbITa U (OPMYIIMPOBATH BHIBOJIBI;

® BLITMOJIHATh MPSIMbIE WU3MEPEHUs] TEMIIEpaTypbl, OTHOCUTENILHOM BIIAXKHOCTU BO3yXa, CHUJIbI
TOKa, HANpsHKEHHs] C MCIIOJIb30BAaHUEM AaHAJOrOBBIX NPUOOPOB M JIATYUKOB (U3NUYECKUX
BEJIMYMH, CpPaBHUBATH pe3yibTaTbl H3MEPEHUH ¢ yd4€ToM 3aJaHHOM aOCONOTHOU
MOTPEIIHOCTH;

®IPOBOJIUTH HCCIICIOBAHUE 3aBUCHUMOCTH OJIHOM (DU3UYECKONW BEIUYUHBI OT JPYrod c
HCII0JIb30BAHMEM TPSAMBIX M3MEPEHHUI (3aBUCHMOCTBH COINPOTHUBIIEHHS MPOBOJHUKA OT €ro
JUIMHBI, TUIOM[AJAM TIOTIEPEYHOrO0 CEYEHHS U  YACIbHOTO CONPOTUBJICHHUS BEIECTBA
IIPOBOJHUKA, CHJIBI TOKA, MIYIIEro 4Yepe3 IPOBOJHHUK, OT HANpPSIKEHUsS Ha IMPOBOJHUKE,
UCCJIeIOBAaHUE  TIOCJIEIOBATEIbHOIO M MApaJlJIeIbHOIO  COECJUHEHUN  MPOBOJHUKOB):
IUTAHUPOBATh HCCIEAOBaHUE, COOMpaTh YCTAHOBKY U BBINOJHATH HM3MEPEHUs, CIeays
MIPEAJI0KEHHOMY IIIaHy, (PUKCUPOBATh Pe3yJbTaThl MOTYYECHHONW 3aBUCUMOCTH B BUJIE TaOIHUIL
U Tpa(uKOB, JeNIaTh BBIBOABI MO Pe3yIbTaTaM HCCIEA0BAHUS;

® [IPOBO/INTH KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIMYUH (yAeNbHas TEMJI0EMKOCTh BEIECTBa,
CONPOTHUBIIEHUE NPOBOJHMKA, padOoTa M MOLIHOCTb 3JIEKTPUYECKOIO TOKA): IUIAHMPOBATH
M3MepeHusi, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs NPEII0KEHHON HHCTPYKIIHNH,
Y BBIYUCIIATH 3HAYEHUE BEINUYUHBI,

e cOOMIOAATH MpaBUjIa TEXHUKH 0€30MaCHOCTHU MPH paboTe ¢ 1adopaTOpPHBIM 000PYA0BAHUEM;

®XapaKTepU30BaTh NPHUHLMIBI JACHCTBUS W3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMoOpod Ha MX OomMcaHus (B TOM 4YMCIIE: CHCTEMa OTOIUICHUS OMOB, TUTPOMETp, MapoBas
TypOuHa, aMIIepMeTp, BOJIBTMETP, CUETUNK EKTPUUECKON SHEPIHUH, JIEKTPOOCBETUTEIbHBIC
puOOpbI, HarpeBaTeNbHbIE IEKTPONPUOOPHI (MIPUMEPDI), ANEKTPUUECKUE MPETOXPAHUTENH,
JIEKTPOMArHuT, 3JIEKTPOJBUraTelb IOCTOSHHOIO TOKA), MCIOJb3ysS 3HAHUS O CBOWCTBAX
¢bu3nyecKux sABJICHUNH U HEOOX0AUMBbIe (hPU3NUECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M M3MEPHUTENbHBIE MPHOOPHI MO CXeMaM M
CXEMaTHUYHBIM PUCYHKaM (PKUAKOCTHBIA TEPMOMETpP, TEPMOC, IICUXPOMETp, I'MIPOMETP,



JBUTaTellb ~ BHYTPEHHErO  CrOpaHus, 3JEKTPOCKOI, pEeoCcTar), COCTAaBJIATb CXEMbI
NIEKTPUUECKUX LeNel ¢ MOCIeN0BaTeIbHbIM U IapajlleNbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyast yCIOBHbIE 0003HAUEHMSI JIEMEHTOB JIEKTPUUECKUX LIETIEH;

® [IPUBOJIUTH MPUMEPHI (HaXOAUTh MH(OPMAILMIO O MPUMEpax) MPaKTHUYECKOTO HCHOJIb30BaHUS
¢u3nueckuxX 3HaHUN B TIOBCEIHEBHOM JKM3HM Mg oOecnedyeHHus O€e30MacHOCTH IpHU
oOpalieHMH ¢ nOpudopaMM M TEXHHYECKHMMM YCTPONCTBaAMM, COXpaHEHHs 370pOBbi U
COOIIOZIEHUS] HOPM 3KOJIOTMYECKOT0 TOBEACHMSI B OKpPY KaloIIeH cpee;

® OCYLIECTBIJIATh MOUCK HH(popManuu ¢Qusnueckoro conepkanuss B lHTepHeTe, Ha OCHOBe
UMEIOIMXCSl 3HAaHUW M MYTEM CpaBHEHUS JOMOJIHUTENIbHBIX MCTOYHHKOB BBIIEIATH
UHPOPMaINIO, KOTOpast SIBJISIETCS NPOTUBOPEUUBON MIM MOKET ObITh HEJOCTOBEPHOM;

®JICTIOJIBb30BAaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUIl HAyYHO--TIONYJSIPHYIO JIUTEPaTypy
(¢u3nyeckoro coaep)kaHus, CIpPaBOYHbIE MaTe€pHalbl, pecypchl ceTdu HTepHeT, BIajeTh
npuéMamMi KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHusi MH(POpMAIUMU W3 OJHOM 3HAKOBOMU
CHCTEMBI B IPYTYIO;

®C03/1aBaThb COOCTBEHHbIE MUCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIIEHHUSI, 000011asi HHPOPMAIKIO
U3 HECKOJIBKMX MCTOYHUKOB (DU3NYECKOrO COJEp)KaHUs, B TOM 4YHCIE MyOJIUYHO
MIPEICTABIATh PE3YNbTAThl NPOEKTHOM WM MCCIIENOBATENbCKOU JEATENbHOCTH, NMPH 3TOM
IPaMOTHO KCIIOJIb30BAaTh W3YYEHHBIM MOHATHHHBIN anmapaT Kypca (U3UKH, CONPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALINEN;

®[IpU BBINOJIHEHUH YYEOHBIX MPOEKTOB U MCCIENOBAHUN (PU3NYECKUX MPOLECCOB paCIpenesaTh
00s3aHHOCTM B TpYyIIE B COOTBETCTBHUM C T[IOCTaBICHHBIMU 3aJadaMH, CIEIUTh 3a
BBITNIOJTHEHUEM IIJIaHa JEHCTBUM U KOPPEKTHPOBATh €ro, aJleKBaTHO OILIEHUBATh COOCTBEHHBIN
BKJIAJI B ICSITENIbHOCTh IPYIIIbl, BHICTpaBaTh KOMMYHUKATHBHOE B3aUMOJIEUCTBUE, MPOSIBIASA
TOTOBHOCTbH pa3pemiaTh KOH()IUKTHL.

K koHiy 00ydyeHust B 9 kJiacce nmpeiMETHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JOJIKHBI OTPAKATh

c(hOpMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUM:

® JICTIOJIb30BAaTh MOHATHUS: CUCTEMA OTCUETA, MaTepUaIbHasl TOUKA, TPACKTOPHUS, OTHOCUTEIBHOCTh
MEXaHHYEeCKOro  JABWXKEHus,  naedopmanus  (ynpyras,  IUIacTHYECKas),  TPEHHE,
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, HEHTP TAKECTH, A0COIIOTHO
TBEPIOE TEJO, LEHTP THKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHHMYECKHUE KoyieOaHWus U
BOJIHBI, 3BYK, HWH(Qpa3ByK M  YJIbTPa3BYK, OJJIGKTPOMarHUTHbIE  BOJIHBI,  IIKaja
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPHI UCITyCKaHHS U
NorJIoleHus, anbda-, 6eTa- U raMMa-U3JIy4eHHs], U30TOIbI, SAepHas SHEPreTUKA;

epa3inyaTh ABJICHHA (PaBHOMEPHOE M  HEPABHOMEPHOE NPSIMOJUHENHOE JBUXKEHHE,
PaBHOYCKOPEHHOE TPSIMOJIMHEIHOE JBI)KEHHE, CBOOOJHOE TMajJeHUE Tel, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aMMOJICHCTBHUE TEJI, PEaKTUBHOE JBIDKEHHUE, KoyiebaTeabHOe
JBUKEHHE (3aTyXarollMe M BBIHYXKJIEHHBbIE KOJEeOaHMsI), PE30HAHC, BOJHOBOE JBHKECHHUE,
OTpakKeHHE 3BYyKa, MPSMOJIMHEWHOE pacIpOCTpaHEHHE, OTPAXKEHUE WU IPEOMIIEHHE CBETa,
MOJIHOE BHYTpPEHHEE OTpPa)KEHUE CBETa, Pa3ioKeHue Oejoro cBeTa B CIEKTP U CIIOXKEHUE
CHEKTPAJIbHBIX LBETOB, JMUCIIEPCUSl CBETA, €CTECTBEHHAs PAaJMOAKTUBHOCTh, BOSHUKHOBEHUE
JUHENYaTOr0 CHEeKTpa M3Jy4YeHHs) MO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIMINX JTaHHOE (PU3NYECKOE SBIICHHE;

®PacIIO3HABATH NPOSIBIIEHUE W3YYEHHBIX (PU3MUECKUX SIBJICHUHM B OKpYyXarolleM Mupe (B TOM
yrcie (pu3ndeckre SBICHHUSA B MPUPOJE: MPIIKMBBI U OTIUBHI, ABIKeHHUE M1aHeT ColHEeYHON
CUCTEMBI, PEAKTUBHOE JABIMKEHUE >XHUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSICEHNE, CEHCMHMYECKHE BOJHBI, I[yHaMH, 3XO, LIBETa TE€J, ONTUYECKUE SIBJICHUS B



npupoae, OMOJOTHYECKOE [EHCTBHE BHIMMOTO, YJIbTPA(UOIETOBOTO M PEHTTEHOBCKOTO
U3Ty4YeHUH, €CTECTBEHHbIH pPAJUOAKTUBHBIN (OH, KOCMHUYECKHE JIy4H, pPaJHO0aKTUBHOE
W3JIy4YEeHUE NPUPOIAHBIX MHUHEPAIOB, JEUCTBUE PaJUOAKTHUBHBIX H3JIyYEHUH HaA OpraHu3M
YelioBeKa), MNpH HSTOM TEPEeBOJUTh MPAKTUYECKYIO0 3aJady B Y4eOHYIO, BBLACIATH
CYILIECTBEHHBIE CBOMCTBA (MMPU3HAKHU) (PU3UUECKUX SBIICHUIM;

®ONMUCHIBATh M3yUEHHbIE CBOMCTBA Tel M (U3MYECKHE SBIICHUS, HCHOIb3ys (PU3NYECKUE
BEJIMYUHBI (CpeHsIE M MTHOBEHHAs CKOPOCTh Tejla NpH HEPaBHOMEPHOM JBUKECHHH,
YCKOpEHHUe, MepeMelleHne, MyTh, yIioBas CKOPOCTb, CUJia TPEHUs, CHJa YNPYTrOCTH, CHIIa
TSKECTH, YCKOPEHHE CBOOOAHOrO NAJACHMS, BEC Tela, HMIYJbC TeJld, HUMITYJIbC CHJIBI,
MeXaHu4yeckass paboTa ¥ MOIIHOCTb, IOTEHIMANbHAS DJHEPIrHsl Tejia, MOAHITOrO Hal
MOBEPXHOCTHIO 3€MJIM, TIOTCHIIMAIbHAS PHEPTUs CHKATOW MPYKUHBI, KWHETUYECKass YHEPTHUS,
MOJTHAs MEXaHW4YecKasi SHEprus, MepuoJl U 4YacToTa KoJieOaHWi, JJIMHA BOJHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMIIEHUS Cpefbl), IPU ONUCAHUU
MPaBWIBHO TPAKTOBAaTh (U3MUYECKHUI CMBICT HCIONb3YyEMbIX BEIWYMH, OOO3HAYCHUS U
EAMHUIBI (PU3NUYECKUX BEJIMYMH, HAXOAUTh (HOPMYIIbI, CBS3BIBAIOIINE AAHHYIO (DU3HUUYECKYIO
BEIIMYMHY C APYTUMHU BEIMYMHAMU, CTPOUTH IPaPUKU N3YUECHHBIX 3aBUCUMOCTEN (PU3MUECKUX
BEIIUYMH;

®XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBIECHUS W MPOLECCHl, HCIONb3Ys 3aKOH
COXpaHEHUsSI YHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIIUI CYNEPHO3ULIUNA CUJI, TTPUHITUIIL
otHocuTenbHOCTH [anunesi, 3axkoHbl HBIOTOHA, 3aKOH COXpaHEHUS WMITYJIbCa, 3aKOHBI
OTpaXEHMsI U MPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOIO M MAacCOBOTO UMCEN MPU
SJIEPHBIX PEaKIMsIX, IPU STOM JIaBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3alHCHIBATH €r0
MaTeMaTH4YECKOE BBIPAKEHUE;

¢ 00BSICHATh (PU3UYECKUE TMPOIECCHl U CBOWMCTBA TEJN, B TOM YHUCJIE U B KOHTEKCTE CHUTyallul
MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISABIATh MNPUYUHHO--CIEJCTBEHHBIC CBS3H,
CTPOUTh OOBSICHEHHE W3 2—3 JOTUYECKUX IIAroB C ONMOpoll Ha 2—-3 W3YYCHHBIX CBOWCTBA
(bu3nueckux ABIECHUHN, PU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

epelIaTh pacu€THBIC 3a7a4M (OMUPAOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCIIOIb3Ys 3aKOHbI
U (QopMyIibl, CBA3bIBaIOUIME (PU3MUECKUE BEIWYMHBI: HA OCHOBE aHalM3a YCIOBUS 3aJauu
3aMHChIBATh KPATKOE YCIOBUE, BBISBISTH HEAOCTAIONINE WU N30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI M (QOpPMyJIbl, HEOOXOIMMBbIE [UIsl pELIeHHs, MPOBOJUTH PAaCUEThl U OLEHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HAUYCHUS (PU3NIECKON BETMYNHBL

®pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPU TMOMOIIM (PUIUYECKUX METO/OB,
WCIIOJb3Ysl ONMHMCAHUE MCCIIEIOBAHUSI, BBIACIATH MPOBEPSEMOE MPEANOI0KEHHE, OLICHUBATDH
MPaBUWIIBHOCTh TOPSJKAa TMPOBEICHUS MCCIENOBaHUS, JeJaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OTBITOB;

®IPOBO/IUTH OMbBITHl MO HAOMIOJIEHUI0 (U3MUECKHUX SIBICHUM WM (U3MYECKUX CBOWCTB Tell
(u3yyeHue BTOpOro 3akoHa HproTOHa, 3aKOHA COXpPAaHEHMSI PHEPTUHU, 3aBUCUMOCTH MEpPUOIA
KoJeOaHU MPY>KUHHOTO MasiTHUKA OT MaccChl rpy3a U *KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb
OT aMIUIUTYAbl MalbIX KoJieOaHUW, MPSIMOJMHEMHOE PACHpPOCTPAHEHUE CBETA, Pa3JIOKEHUE
0eforo cBeTra B CIEKTpP, M3yUYE€HUE CBOWCTB M300pa)K€HUs B IJIOCKOM 3€pKajie U CBOMCTB
M300paKeHusl MpeaMeTa B COOMpAONIel JIMH3e, HAONIO/IEHUE CIUIONIHBIX W JIMHEWYAThIX
CHEKTPOB H3JIYYEHHSI): CaMOCTOATEIBbHO COOMpaTh YCTAaHOBKY M3 HU30BITOYHOrO Habopa
000pyI0BaHUS, OMMCHIBATH XOJI OTBITA M €T0 PE3yIIbTaThl, (POPMYIHUPOBATH BHIBOIHI,



® [IPOBOJIUTh IpPU HEOOXOJUMOCTH CEPUI0 MPAMBIX M3MEPEHMH, OIpeNenss CpelHee 3HauCHHe
n3MepsieMol BenMuuuHBI ((POKYCHOE pacCTOsSHHE COOHMpAroIIe JUH3BI), OOOCHOBBIBATH BBIOOP
crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

® [IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BETMYMH C MCIIOJIB30BAaHUEM IPSMBIX H3MEPEHHMA
(3aBUCHUMOCTh IIyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JBM)XKEHUH 0€3 HadalbHOH CKOPOCTH,
nepuosia KojiebaHuii MaTeMaTHYecKoro MasTHUKA OT JUIMHBI HUTH, 3aBHCUMOCTH YIJIa OTPAKCHHS
CBeTa OT yIVla NAJACHUA M yIja IpeloMIIEHUs OT yrIja NaJeHHs): MJaHUPOBaTh HCCIEJI0BaHUE,
CaMOCTOSITEJILHO COOMpaTh YCTAaHOBKY, (DUKCHPOBaTh pE3yJbTaThl IOJTYYEHHOW 3aBUCHUMOCTHU
($u3MYEeCKUX BETMYMH B BUJE TaOIUI] U TPaUKOB, AETaTh BEIBOJBI IO pe3yJIbTaTaM MCCIIEI0BAHMS;

® [IPOBOJINTh KOCBEHHBIC M3MEPEHUsI (PU3MUECKUX BEIWYHMH (CpPEelHSs CKOPOCTh U YCKOPEHHE Tella IMpH
PaBHOYCKOPEHHOM  JBIDKEHHH, YCKOpEHHE CBOOOJHOTO  TaJeHHs, JKECTKOCTh TMPY>KUHBI,
KOX(QQUIMEHT TPEHHS CKOJIBXKEHHS, MeXaHWYeckas padoTa M MOIIHOCTb, 4YacTOTa M IEPHOA
Kosle0aHUH MaTeMaTHYeCKOro M IMPYXHHHOTO MAasTHUKOB, ONTHYECKas cuja cOOMparolieil JIMH3BI,
pPalMOAKTUBHBIA (OH): IUIAHUPOBATb H3MEPEHUs, COOMpaTh HKCHEPUMEHTAIBbHYIO YCTAHOBKY H
BBITIOJIHATE M3MEPEHUS, CIeays MPEIOKEHHOW WHCTPYKIMU, BBIYHCIATh 3HAYCHHE BEIUYMHBI H
aHAJM3UPOBATh MOJTyYEHHBIE PE3YIIbTATHI C YIETOM 3aJaHHOM MOTPEITHOCTH H3MEPEHHIA;

e co0III0/1aTh MPpaBHUJIa TEXHUKK 0€3011aCHOCTH MPpH padoTe ¢ 1a00paTOPHBIM 000pYL0BaHHEM;

® pa3In4YaTh OCHOBHBIC MPH3HAKH M3YyYCHHBIX (PU3MUYECKHX MOJENeH: MaTepualbHas TOYKa, aOCOIOTHO
TBEPIIOE TEJO, TOYECUHBIH HMCTOYHUK CBETa, JIyd, TOHKAas JIMH3a, IUIAHETapHAas MOJEIh aToMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO SI/Ipa;

® XapaKTepU30BaTh MPUHLUIBI IEHCTBUS N3yUYEHHBIX IPUOOPOB U TEXHUUYECKHX YCTPOMCTB C ONOPOM Ha
UX ONHCaHUs (B TOM YHUCIIE: CIMIOMETP, JAaTUUKH IOJIOKEHHsI, PACCTOSHUS M YCKOPEHHUs, pakeTa,
9X0JIOT, OYKH, MEPUCKOI, (oToanmnapar, ONTHUYECKUE CBETOBOBI, CHEKTPOCKOI, JT03UMETpP, KaMepa
Bunbcona), MCIoNb3ysl 3HaHUS O CBOMCTBAax (PU3MUECKUX SBICHUH W HEOOXOIMMBIE (HU3UUYECKHE
3aKOHOMEPHOCTH;

® IICTI0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKU U3YyUEHHBIX TEXHHYECKUX YCTPOWUCTB, U3MEPUTEIbHBIX
pUOOPOB M TEXHOJOTHUECKUX TPOIECCOB NPU PEIICHUH yUeOHO--TTPAKTUIECKHUX 3a/1a4, ONTHUECKUE
CXEMBI JJIs IOCTPOEHUS N300pAKEHUH B TNIOCKOM 3€pKajie U COOMpAIOIIel JINH3E;

® [IPUBOANUTH TpUMEpPHl (HaXoIuTh MHGOPMAIMIO O TNpUMEpax) MPAKTUYECKOIO HCIIOJIb30BaHMS
(¢u3NYecKUx 3HAHUN B MOBCETHEBHOM KM3HM Ul obOecrieueHHsi 0€30MacHOCTH NpU OOpalleHUH ¢
npubopaMM U TEXHUYECKMMHU YCTPOMCTBaMH, COXPaHEHHs 3JI0pOBbsi U COOJIOJCHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAOIIEH cpere;

® OCYIIECTBIIATh TOWUCK WH(pOpMaMu (HU3HYECKOTO coJepkaHus B VIHTepHETe, CaMOCTOSTENEHO
bopMynHpysT TIOMCKOBBIH 3alpoc, HAXOMUTh ITyTH OIPEIEIICHUS IOCTOBEPHOCTH TIOyYEHHON
nHpOpMAIUY Ha OCHOBE MMEIOIINXCS 3HAHUHN M JIOTTOTHUTEIHHBIX UICTOYHUKOB,;

® JICITOJTE30BATh NP BBIMOJIHCHUH YIEOHBIX 3a/IaHUI HAYYHO--TIOMYJIAPHYIO JIUTEPATypy (HU3UUECKOTO
COAEpKaHUsA, CHOPABOYHBIE MaTepuaibl, pecypcbl ceth HHTepHET, BiIaaeTh NpUEMAMU
KOHCTICKTUPOBAHUS TEKCTa, peoOpa3oBaHus WH(POpMalUM U3 OJHOW 3HAKOBOW CHUCTEMBI B
APYTY1O,

® CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE W YCTHBIE COOOIICHUSI HA OCHOBE MH(OPMAINH U3 HECKOIBKUX
WUCTOYHUKOB (PH3MUECKOTO COACPIKAaHUsS, MyOIMYHO TPEACTABIATh PE3yJIbTaThl MPOSKTHOW WIIH
HCCIEA0BATENIbCKON AEATENBHOCTH, MPU 3TOM TI'PAMOTHO HCIIOIb30BAaTh W3YYECHHBIM MOHATHIHBIN
amnmapar M3y4aeMoro pasjena (U3MKM M CONPOBOXKAATh BBICTYIUIEHHE IMpe3eHTaluel ¢ ydéTom
0CcOOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 kJacc
Ne
TeMBI HaumeHoBaHue pa3jiesioB U Bcero Buani Z[fﬂTe.lIbHOCTI/I 00y4arouUXCcH ¢ y4eTOM
u/n TeM NPOrpaMmbl yacoB | padoueil nporpaMMbl BOCIIUTAHUSA
Cxopoctsk. CioxkeHue 4 Jlnanor, HanpaBJICHHBIN HA pa3BUTHE HAYYHOM
JIBADKEHUH. JIF0003HATEILHOCTH
Tsoxkennicth ©W Bec.  Poruar 4 VYyeOHbIC CUTYyaIluH, HAIIPABJIICHHBIC HA OCO3HAHUE
JlaBnenue. [EHHOCTU (PU3UUYECKON HAyKU KaK MOIITHOTO
WHCTPYMEHTA OCHOBBI Pa3BUTHUS TEXHOJIOTHI1
ConpoBTHUBIIEHUE CPEJIbI. 4 DppucTudeckas Oeceia, HanpaBlieHHAs Ha OCO3HAHUE
[IEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO
MHCTPYMEHTA MO3HAHUsI MUpa
Bpamenue. Beunsle 4 [TouckoBast Oecena, HampaBiieHHass Ha MOTPEOHOCTH B
JIBUTATEITH. dbopMupoBaHMM HOBBIX 3HaHUW.TBOpueckas paborta,
HaIlpaBJI€HHAs Ha MOBBIIICHUE YPOBHS CBOEH KOMIIETEHO
Utorosoe 3ansitue. 1
BCET'O 17
8 kuacc
Ne
TeMbI HaumeHnoBaHuUe pa3/iesioB u Bcero Buasl I[UESITGJIBHOCTI/I 00y4YaOIIUXCS C YIETOM
u/n TeM NPOrpaMmabl yacoB | padoueil mporpaMMbl BOCIIUTAHUA
CBOMCTBO KMIKOCTEH U Ta30B. 5 Jwuanor, HanpaBieHHBIA HA Pa3BUTHE HAYYHOU
0003HATEIBHOCTH
TeroBbie ABICHUS 5 Y4eOHbIe CUTYyallUU, HAIPAaBICHHBIE HA OCO3HAHUE
[IEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO
MHCTPYMEHTA OCHOBBI Pa3BUTHSI TEXHOJIOTHI
DneKTpuuecTBO. MarueTusm 6 DBpucTHYEcKas Oecena, HarpaBJieHHAs Ha OCO3HAHUE
[EHHOCTU (PU3UUYECKOM HayKU KaK MOIIHOTO
WHCTPYMEHTA MO3HAHUsI MUpa
Htorosoe 3anstue. 1
BCET'O 17
9 kJacc
Ne
TeMbI HaumenoBaHue pa3ieioB U Bcero | Buasl ):[ueSITeJIbHOCTI/I 00y4YaKOIIUXCS C YUETOM
u/n TeM NMPOrpaMmabl yacoB | padoueil mporpaMMbl BOCIIUTAHUSA
OCHOBHBIE 3aKOHBI MEXaHHUKH. 4 Jlnasnor, HanpaBJIEHHBIN HA pa3BUTHE HAYYHOM
10003HATEIILHOCTH
Cuna. Pabota. TpeHnue. 4 Y4eOHble CUTYallUH, HATIPAaBICHHBIC HA OCO3HAHUE
IIEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO
MHCTPYMEHTA OCHOBBI Pa3BUTHUS TEXHOJIOTHI
KpyroBoe nsuxenue. 4 OBpucTudeckas Oecesa, HalpaBlieHHAs HAa OCO3HAHHE
[EHHOCTU (PU3UUYECKOIN HAyKU KaK MOIIIHOTO
WHCTPYMEHTA MO3HAHUSI MUPa
Bcemupnoe tarorenue. 4 [TouckoBast Oecena, HampaBieHHas Ha MOTPEOHOCTH B
dbopMupoBaHUM HOBBIX 3HaHUW.TBopueckas padora,
HalnpaBJIeHHAs Ha MOBBIIIEHUE YPOBHS CBOCH KOMIIETEHO
HTtoropoe 3anstue. 1
BCET'O 17







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* [leperuibman S1.U. 3anumarenshas pusmka. B 2-x ka. — M.: Hayxka. 1986



