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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
yriay0aEHHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe ¢ yuéToM (enepanbHON padoyeil MporpaMMbl BOCIUTaHUS
u Konuenuuu npenoaBanus yueoHoro npeamera «duzukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMYy
OCBOGHHUIO (PM3MYECKUX 3HAHUI, W Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOyuwaronmmxcsa. B mporpammMe 1o  (U3MKE  YYHTHIBAIOTCSA
BO3MOXKHOCTH yueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUA IPEIMETHOTO COACPKAaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOM
MNOMOIUIM YYUTEIIO B CO3/IaHUU paboueit MporpaMmsbl 0 y4eOHOMY IPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHbIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3Yy4YaeMbIX XUMHEH, OMOJ0rnel, acTpOHOMUEN 1 pu3HUecKoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, MNpPEIOoCTaBiseT Hauboliee sICHbIC
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAaHMsI, TO €CTh CI0C00a MOIyUYCHHUS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna U3 raaBHBIX 3a7a4 (PU3UUEecKOoro oO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

Wzydyenne ¢u3ukn Ha YriayOJEHHOM YpOBHE MIpeIIojiaraeT YyBEpEHHOE
BJIAJICHUE CIIeIyIOLUMU KOMIETEHTHOCTIMH, XapaKTepU3yIOIIUMU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSACHATDH SIBICHHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIICOBAHNUS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYUYHBIC JOKA3aTEIHCTBA IS
MOJTyY€HUs BHIBOJIOB.

[lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpenmera «Dduszuka» B
oOpa3oBaTenpHBIX opraHuzauusx Poccuiickoit ®Denepanmu, peanu3yrOIIUX



OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH  pELICHUEM
Komnernn MunucrepcerBa npocsemienust Poccuiickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pU3nKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJIEHMs OOyYalOIIMXCS K HAay4YHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEJOBATENIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJibTaTa U3y4YEHUs OCHOB
CTPOEHMSI MAaTEPUH U (PYHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHEe YMEHHUH TPUMEHATH (U3HUECKUE 3HAHWUSA U HAYYHBIC
JI0Ka3aTeNbCTBA U OOBSACHEHHUST OKPYKAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUNA O POIM (PUMKK AJI Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI];

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHONW  CSITEILHOCTH, CBS3aHHOM C (U3MKOM, TMOATOTOBKA K
JanbHeieMy 0Oy4eHUIO B 3TOM HalpaBJICHHH;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4YeHUIO (GU3UKM Ha
yriay0aEHHOM YpPOBHE B paMKaX COOTBETCTBYIOLIUX Ipo¢uiieit o0yueHus: Ha ypoBHE
CpeaHero oo1ero oopa3oBaHuUsl.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
o01iero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3MUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOLINX
CO3/1aHUsl W UCHOJB30BaHUS (UBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE MU
IPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
buznyecKkre BEIUMYNHBI, BBIIBUTATh THUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHEIC
CHOoCcOObI UX MPOBEPKH, IUIAHUPOBATH M MPOBOAUTH ONBITHI, SIKCIIEPUMEHTAIbHBIC
UCCJIEIOBaHMsI, aHATM3UPOBATh MOJTYUYEHHbIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUYECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIpETalus 1
KPUTHUECKOE OLIEHWBaHNE MH(POPMAINH;

3HaKOMCTBO CO cpepaMu Mpo(ecCUOHANBHON AESITENbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha uzyuenue gusuku (yriryOonéHHbIA YPOBEHb) HA YPOBHE OCHOBHOTO OOIIIEr0
obOpazoBanus oTBoautcs 302 dacoB: B 7 kiacce — 68 gaca (2 yaca B Henem), B 8
kiacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 132 yacoB (4 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®duzrka — Hayka O mpupoje. SBneHus npuponabl (IEMEHTHI COJEPKaHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBs3u). DU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIBl ¢Gu3nyecKux BETUYHH.
Usmepenne Qusnuecknx BenuuuH. OTanoHbl. Dusmueckue mnpubopsl. llena
nenenus. [lorpemnocts u3mepenuii. [lpaBuna 6e3onacHoro Tpyna npu padboTe ¢
JabopaTopHbIM O0OpynoBaHMEM. MexayHapoaHas cucrema enunuil. IlepeBoa
BHECHUCTEMHBIX eaquHHI] B equHUIBI CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH HU3y4aroT npupoay. EcrecTBeHHO-
HAay4YHbIA METOJl TO3HAHUS: HAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BOMpOCA,
BBIIBJKEHUE THUIIOTE3, OKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabmogaeMoro apyieHus. Onucanue (U3NIECKUX SIBJICHUN ¢ TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHnnueckue, TENMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SBJICHUS.

dusnueckre NpubOpsl U MPOIEAypa MPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U (QPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHne UEHbI IeJIEHUS IIKaJIbl U3MEPUTEILHOTO TpUbdOpa.

N3mepenue pacCTOsIHUMN.

N3mepenue momaau u 00bEMa. MeTo 1 majJeTKu.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Teld. MeTon psaoB.

IIpoBeneHne wHcCiIEeNOBaHUSA IO MPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
[IapuKa, MyIEHHOTO0 TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM O0JIbIlIe BHICOTA ITyCKA.

Paznen 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wactuil BemiecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHLl C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM W TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbBIX COCTOSHHUSIX M MX aTOMHO-MOJIEKYJISPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6monenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

Hab6mronenue siBiieHnid, 00BICHIIONINXCS MPUTHKCHUEM WM OTTAJIKUBAHUEM
YaCcTUI BEIIECTBA.

Jlabopamopnvie pabomul u onvimel.

Onenka 1uaMerpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS T'a30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHUe U B3aUMOAECTBHE TeJl.

Mexannueckoe gaBwxkeHue. Ilytb u  nepememienue. PaBHOMepHOoe W
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nerkeHus: Tes. Ckopoctb. CpenHssi CKOPOCTh MPH HEPABHOMEPHOM JABUKCHUM.
Pacuér myTu u BpeMeHU JBUKCHUS.

['paduku 3aBucCMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMXeHUe. OOiue
NOHATUST 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHEe CKOpOCTeH i Ted,
JBIOKYILUXCS MMapaIebHO.

SlBnenne nHepuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TEN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABMXKEHHs Teil. Macca Kak Mepa HHEPTHOCTH Telia B
MOCTyNaTeIbHOM JBWXEHUU. [lmoTHocTs BemiecTBa. CBS3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJl B eauHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBEepXHOCTHAS ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepeHue cuiibl ¢ MOMONIIBI0 AUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuaHnerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOnelcTBytomas cuii. Cuiia TpeHUsl.
TpeHue CKOJIBXKEHUSI W TPEHHE TMOKOs, BSI3KOe TpeHue. TpeHue B Mpupojae u
TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBIKCHUS TeTa.

N3MepeHre cKopoCTH NMPSIMOJIMHEMHOTO ABUKEHHUSI.

HaGmronenue siBfieHust HHEPIIUH.

HaOmronenne naMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TeJl.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopnsie pabomel u onvimel.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOHJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOU IUTIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHON CHUIIBL.

OMnBIThL, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHUS OT CUJIBI
JIABJICHHS M XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEN U ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBEJIMYEHUS JaBICHUS.
JlaBneHue raza. 3aBUCUMOCTbD JaBJICHUs raza oT o0béMa 1 Temnepatypsl. [lepenaua
JABIICHUSI TBEPABIMU TEJIaMH, JKHAKOCTAMH MW raszaMu. 3akoH Ilackais.
[THeBMaTHUECKME MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  DJIYOMHBI  MOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOA.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3aAylHON oOonouku 3emuid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJICHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cwiia. 3akoH Apxumena. Y clioBUE BOSHUKHOBEHHS BHITATKUBAIOIIEH
(apxumenoBoif) cuiibl, noarekanue. [Inapanue ten. BozmyxomiaBanue.

Jemoncmpayuu.

3aBUCUMOCTH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUs )KUJKOCTBHIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMa MOTPYKEHHON B KHJIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIIbI BECY BBITECHEHHOU KUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnsie pabomel u onvimel.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOIIECH Ha TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITEI, JAEMOHCTPUPYIOMIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OIPEIEIICHUE
€€ rpy30n0AbEMHOCTH.

Paszgeua S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHUsS phluara K OJOKY. «3050TOe
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas »dsHepruss. KuHeTMueckas ¢ TOTCHIMAJIbHAS SHEPIUs.
[IpeBpalieHre OIHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTrOW. 3aKOH COXPAaHEHUS
Y MIPEBPALCHUS DHEPTUU B MEXAHHKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

HccnenoBanue yciioBH paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K11/ moaBuKHOTO U HEMTOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KVIACC

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPHH.



Mogenu TBEPIOro, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrnyh MOJy4eHUs] HCKYCCTBEHHBIX anMa3oB. OObscHeHue
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE MOJOKEHUH MOJIEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHUE, CMAauMBaHUE, KallWJULIPHBIC
ABJICHHs. TEIIOBOE€ pacUIMpPEHHE M C)KaThue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BbEMa, TeMIepaTyphbl.

Temneparypa. CBsA3p TeMIepaTypbl CO CpeIHEH KHHETUYECKOM DSHEprueu
TEIJIOBOTO JIBMKEHHMSI YacTULl. TemneparypHble IIKaJIbI.

BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OSHEpIuu:
TEeIUIonepeaaya u CoBeplieHre padboTel. Busl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Termonepegayn B TOPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJI0BOE paBHOBecHe. 3akoH HbhloToHa-PruxmaHna. YpaBHeHME TEIIOBOTO OajlaHca.

[InaBiieHrEe U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIUI0Ta NapooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
JapiieHus. HachlleHHBIN 1 HEHACBIIEHHbIN 1ap. BiaxxHOCTh BO3ayXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel pabotsl TemnoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TeruioBple ABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXPAaHEHHMsI U NPEBPALLECHUS SHEPTUH B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmroienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6monenne nuddysun.

Habnrogenne sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAayuMBaHHUS M
KaNMWUISIPHBIX SIBIICHUU.

HabGnronenue TemioBoro paciupeHus Tem.

M3meHeHne naBiieHUs rasa Mpu HU3MEHEHMH OOBbEMa M HArpeBaHUU WU
OXJIaXKICHUH.

[IpaBuita U3MepeHUs TEMITEPATYPBL.

Bunbl Tenonepenaym.

OxJaxkJieHue Ipy COBEPLICHUH PabOTHI.

HarpeBanue npu coBepiieHnn pabOThl BHEIIHUMH CHUIIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.

HaOmronenne kuneuus.



Habnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnBITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

N3MmepeHure TeMinepatypsl Mpy MOMOIIIM KUJIKOCTHOTO TEPMOMETPA U JaTUYUKA
TEMIIEpaTyphI.

OnpiTel MO HaAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

HccnenoBanre 3aBUCHUMOCTH JABJEHUS BO3JAyXa OT €ro oo0Obéma W
TEMIIepaTyphl.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

Habnrogenne wW3MEHEHUsT BHYTPEHHEM OJHEpruM Tela B  Pe3ysbTaTe
TEIJIONepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA TPU CMEIIMBAHUH XOJIOIHOM U TOpsUeit
BOJIbI.

Omnpenenenne KOJIMYECTBA TEIUIOTHI, OIYYEHHOIO BOJIOM MPU TEIII0O0OMEHE C
HArpeThIM METAJUNIMYECKUM LIMITMHIPOM.

OmnpeneneHre MOIHOCTHU TEIUIOBBIX MOTEPh (3akoH HetoToHa-Puxmana).

Onpenenenue yIeapHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue nporecca UCHapeHus..

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgea 7. diaekTpuyecKkue ¥ MAarHUTHbIE SIBJICHHS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUyYecKuX 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kynona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3ieKkTpuueckoro mnoiisd. IIpuHnmmn
CYNEpIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA ANEKTPUUYECKUN 3apsl.
Crpoenue aroma. I[IpoBOAHMKH, IUAIEKTPUKA M TOJYINPOBOJAHUKH. 3aKOH
COXpaHEHUS IEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TIOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOTO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

OnekTpuueckas 1emnb. Cuna Toka. DIEKTPUUECKOe HanpsiKeHne. AMIIEPMETP
Y BOJIbTMETP B II€MU MOCTOSTHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE
CONPOTHUBJIEHUE BenlecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U



napajuiebHOE CoeIMHEeHHE TPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKA. 3aKOH
Oma s monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3JEKTpHUECKUX
uenen. HenmnmHeHbIe 3JIEMEHTHL.

PaGota ¥ MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jlxoyns-JleHna.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHoOE
nosne. MarauTHoe mosie 3eMJIM M €ro 3HadyeHHWe I KU3HH Ha 3emie. OmnbIT
Opcrena. MarHutHoe moje 3iekTpuyeckoro Ttoka. OmnbiT Amnepa. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MAarHUTHOIO MOJII HA TPOBOJIHUK C TOKOM.
Cuna Amnepa U onpenesicHue €€ HalpaBiIeHUs. DJICKTPOABUIaTENlb TOCTOSHHOTO
ToKa. lcnosb30BaHMWE SIJIEKTPOJABUIATENEN B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

OnbiTel @apajies. SBieHNE dIEKTpOMAarHuTHON MHAYKIMU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHHMKAX DJHEPTrUU. DKOJIOTUYECKHUE
poOJIeMbl SHEPIeTUKU. TOIIIUBHBIC SJIEMEHTHI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DneKTpu3anus Tel.

JIBa posia 3JIEKTPUUYECKUX 3apsSI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DNeKTpocTaTHiecKast HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OYMa’KHBIX CYJITAHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIelicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B KUJKOCTH.

["a30BbIii pa3psia.

N3mepenune cuibl TOka aMIIepMETPOM.

N3MepeHune 3eKTPUYECKOTO HANPSKEHUS BOJIbTMETPOM.

Peocrat 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHUS MTOJIIOCOB MAarHUTA.

MoaennpoBaHre MarHUTHBIX OJIEW MOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarHuTtHoOE€ 1oje ToKa. DIEeKTPOMAarHHmT.

JlercTBrE MAarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.



DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OmneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimel.

OnpiThl 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl MPU CONMPUKOCHOBEHHHM W
WHIYKIUEN.

HUccnenoBanne JEUCTBUS —JJIEKTPUYECKOTO IO HA NPOBOAHUKUA U
JTVRJIEKTPUKHU.

COopka 1 HCTbITAHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, MPOTEKAIOIIETO Yepe3 PESUCTOP, OT
HaIpsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh AJEKTPUUYECKOTO COMPOTHUBICHHS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAU TONEPEYHOT0 CEYEHU U MaTepHaa.

Omnpenenenue yI1eapHOT0 CONMPOTUBIEHUS IPOBOJHUKA.

[IpoBepka mpaBuja CJIOKEHHUS HANPsDKEHUH TpU  MOCIEI0BAaTEIBLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia MAJid CWIBl TOKAa MpPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Onpenenenue IJ1C 1 BHYTPEHHETO CONPOTUBICHUS HCTOUYHHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeInoJIHEHUS 3aK0HAa OMa I TOJTHOM LENN.

N3yyeHnue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEUHBIX DJIEMEHTOB (JIAMIIbI
HaKaJIMBaHUS I NOJYyIPOBOJIHUKOBOIO IUOJA).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIEr0 Yepe3 Pe3UCTOp.

OmnpeneneHre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

W3yuyeHne MarHuTHOTO MOJISl IOCTOSTHHBIX MAarHUTOB MPU UX OO0BETUHEHUU U
pazJieJeHuN.

HccnenoBanue ercTBUA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KATYyIIKHU C
TOKOM W MarHuTa OT CHJIBl M HalpaBJi€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue padoThbl JJIEKTPOABUTATENS.

N3mepenne KII/] anexTpoaBuraTtenbHON yCTAaHOBKH.

OneITel 1O  HMCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  HWHAYKIIWU:
UCCIIEIOBAaHUE N3MEHEHUM 3HAUEHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KIIACC



Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl ONMHMCAHMS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduueckuit, aHanutudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKEHUS.

BekTopHble BEIMYUHBI, ONEPAIIMU C BEKTOPAMH, POEKIIUKU BEKTOpa. Pannyc-
BEKTOpP MATEpPUAIIBHOW TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE IBMkKeHNE. HepaBHOMepHOE NpsIMOJIMHENHOE NBH>KeHUE. CpenHsis
Y MTHOBEHHAsi CKOPOCTh TeJa NIPH HEPABHOMEPHOM JBUKECHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKECHUE. Y CKOPEHHUE
cBOOOAHOTO mageHus. OnbIThl ["anues.

['paduueckas mHTEpHIpeTallis YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
IepEMELECHHUS ISl TPSIMOJIMHEUHOTO JBUKECHUSL.

JIBrokeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY.

JIBUMKEHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YIII0Basi CKOPOCTh, MEPUO]T
Y 4acToTa O0OpalieHus Mpyu paBHOMEPHOM JBHKEHHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIENCTBYOIIIAS CUJIA.

[lepBoiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernit 3akon HeroTona.
[IpyHIMD CynepO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHJIa
TPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MOJI IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymim u nogbéMHas cuia Kpbula. COBpPEMEHHBIE JIETATEIbHBIC
ammaparbl, CyJla Ha MOABOAHBIX KpPBUIbAX, AHTUKPBUJIO HAa CKOPOCTHBIX
aBTOMOOWIAX. J[BIMyKEHHE TT0e3/1a Ha MarHUTHOM TOTyIIIKE.

Cunia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. JIBM)KEHUE TEel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TiaHer BOkpyr Comuua). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh 1 meperpys3Ku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TskecTw.

Nmmnynbsce Tena. U3mMenenue umnynsca. IMnynsc cuitbl. Ypyroe u HEynpyroe
B3aUMOJCHUCTBUE. 3aKOHbI M3MEHEHUA M COXPAHEHHUs HUMIyJibca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruM U padoThl. [loTeHIInanbHas SHEPTUs Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas SHEprus CxKaTou NpykuHbl. Knnetnueckas
sHeprus. Teopema O KMHETHUYECKOW SHEPruu. 3aKOH M3MEHEHHUSI U COXPAHECHUS
MEXAHUYECKON DHEPIUH.

Jlemoncmpayuu.



HaOnroienre MeXaHW4YeCKOTO JBHXKEHHUSI Tella OTHOCUTENIbHO Pa3HBbIX Tel
OTCUETA.

CpaBHeHUE MyTe W TPAeKTOPUU JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TeJl OTCUETA.

N3mepenne cKopoCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanrie Npru3HaKoOB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaOnronenue ABUKEHUS Tella M0 OKPYKHOCTH.

HabGmronenne MexaHWYeCKUX SIBIICHUN, MPOUCXOSMIIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBHMKEHUU OTHOCUTEIHHO
KaOuHeTa (QPU3UKH.

HaOmronenue paBHOBeCHs TeJl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MaCChl U JEUCTBYIOIIEH HA HETO CUJIBI.

Habmronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

N3MeHeHne Beca Tela Mpu YCKOPEHHOM JBUKECHUH.

[lepenaya uMIryapca Ipu B3aUMOJEHCTBUH TE.

[IpeobpazoBanHus IHEPTUH MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITyJIbca MpU a0COJIFOTHO HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITYJIbCA MPU YIIPYTOM B3aUMOJICHCTBUMU.

Halnronenune peakTUBHOTO JBUKECHUS.

CoxpaHeHHe SHEPTUU NPU CBOOOTHOM MaJICHHH.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ ACHCTBUEM IPYKUHBI.

Jlabopamopnvie pabomel u onvimel.

KoHcTpynpoBaHue TpakTa sl pa3roHa W JalbHEWMIEro pPaBHOMEPHOIO
JIBYDKCHUS IApUKA WIN TEJICKKH.

Omnpenenenue cpegHeN CKOPOCTH CKOJIbKEHUS OpYCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue yYCKOpPEHUsT Teida MpU PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaabHOM
CKOPOCTH IIyTH OTHOCATCS KaK PsiJl HEUYETHBIX YUCEN, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanre ABUKEHUS Teia, OPOIICHHOTO MOJI YIJIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHMS CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIHEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTU CHJIbl YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTernieHu aepopMaIiiy Mpy>KUHEI.

OnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOTbl  CUJIBI  YNPYTOCTH TMpPU  MOABEME Tpy3a C
UCIIOJIb30BaHUEM HEMOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: TIEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyxawlue KoJieOaHus.
Boinyxennbie konedanus. Pezonanc.

MaremaTnyeckuii U TPYKUHHBIM MasTHUKHU. [IpeBpaimieHue sHeprum npu
KO0JIEOATEIILHOM JIBUKEHUH.

Mexannueckue BOJIHBL. [IpomonbHbIE W momnepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJHBI.

3BykK. Pacnipoctpanenue um oTpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WMudpasByk u ynbTpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpauuu.

HaOmronenne kosjeOaHMii Tel MO JEUCTBHEM CHIBI TSKECTH W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGmronenne BeIHYXKICHHBIX KOJICOAHUM B pe30HaHCA.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

HaGmronenne untepdepeHun u 1uPpakiiuv BOJIH Ha IIOBEPXHOCTH BO/IBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimel.

OrnpeneneHue 4acTOThI U NMepUojia KojaeOaHni MaTeMaTUYECKOTO MasITHHUKA.

OmnpeneneHne 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHUM Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/ia KOJIeOaHUH MPY>KMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIepHOJa KOJeOaHUN TIpy3a, MOABEUICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnBITHI, IEMOHCTPUPYIOITNE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUH MPYKUHHOTO
MasiTHUKA OT MAcCChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUSI.



Pasznen 10. DiiekTpoMaraHuTHoOe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. lllkana »JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CcBs3U. Pagnonokanusa. Kocmuueckas CBS3b.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopnvie pabomul u onvimel.

W3yyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOLIBIO MOOUIIBHOTO
tenedoHa.

[TpoBeneHne onpITOB MO HAOIIOIEHUIO UHTEP(EPEHIIMU U AUPPAKIIMU CBETA.

Paszgen 11. CBeToBbI€ AABJICHHS.

JlyueBass MoJzenb CBE€Ta W TE€OMETpUYecKas onTuka. VCTOYHHMKHM CBerTa.
[IpssmonuHeliHOE pacnipocTpaHeHne cBeta. 3armenus ConHna u JIynsl. Otpaxenue
ceera. [lmockoe 3epkano. 3akoH oTpaxeHus cBeta. [locTpoeHue n3o00paxeHuw,
C()OPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [lonHoe oTpaxeHue caera.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonm nyuerr B JuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doroanmnapara, MUKpPOCKONAa M Tejeckoma. [7a3, Kak oONTHYecKas CHCTEMA.
bru3opykocTh U 1aIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel Hbtorona. CroxkeHue
CHEKTpalbHBIX IBETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenue n300paxeHuil B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox 1yder B paCCEUBAIONIEN JIMH3E.

[Tomrydenue n300pakeHUii ¢ TOMOIIBIO JIUH3.

[Tpuniun geictBus doToamnmapara, MUKPOCKOTIA U TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6e10ro cBera B CIEKTP.



[Tomyuenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBaHre 3aBUCUMOCTH yTila OTPaKEHHsI CBETOBOIO Jiyya OT yria
MaJICHUS.

N3yuenue cBONCTB N300paKeHUsI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTila IPEJIOMJIEHUS OT yTJla MaJeHus CBETOBOIO
Jy4a Ha TPAaHULE «BO3TyX—CTEKIIOM.

[Toy4yenune n300paxeHuit ¢ TOMOIIBI0 COOMPAOIIEH JTUH3HI.

Omnpenenenue (QOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparoliei
JIVH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITBl 1O BOCHPUSTHIO LIBETA NPEIMETOB IMPU HX HAOIIOACHUM Yepes3
L[BETOBBIE (DPUIIBTPBHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdpopna v minanerapHas mojenb atoma. Monens atroma bopa.
HcnyckaHue u NnoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HyxionHas Mopenbs aromHoro sapa. Msoronel. PannoaxkTtuBHBIE
npespaieHus. [lepuon nmosypacnana aroMHbIX saep. JeicTBUE paJIrOaKTUBHBIX
U3ITy4eHHUI Ha KUBBIE OPraHU3MBbI. 3aluTa OT PaAHOAKTUBHOIO U3Ty4YECHHS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W 3HEpruu. Peakuuu cHHTE3a U
nenenus spaep. Mcrounumkum sHeprum ConHua u 3BE34. SnepHas sHepreTuka.
DKOJ0ru4ecKue npoosIeMbl siIEPHON SHEPTETHKH.

Jemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U TTOTJIONICHUS.

CrieKTpbl pa3IMYHbIX ra30B.

CnekTp Bogopo/a.

HabGnronenue tpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUIUX U3ITYyYEHUH.

Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimel.

Habmroienue CrTomHbIX ¥ IMHEHYaThIX CIEKTPOB U3ITyUEHUSI.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIMH YACTUIIBI 110 TOPMO3HOMY IYTH
(no dotorpadusam).

W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOpPUTEIBLHO-00001IAKOINNH MOAYIb.

[ToBTOpHUTENHEHO-00001AIOIINK MOTYJIb MIPEIHA3HAYEH JIJIsl CUCTEMAaTHU3alun
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO



Ipy W3YYEHUU BCero Kypca (u3ukm yriayOiaEHHOTO YypOBHSA, a Takke s
MOJATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 10 (hHU3HUKE.

B nmpomecce wu3ydeHHss AAaHHOTO MOIYJSl PEATU3YIOTCS W TOJyYaroT
JaNbHEWIee pa3BUTHE YYeOHBIC JCHCTBHUS, OOCCIEUMBAIONINE JOCTHIKCHHE
NPEIMETHBIX ¥ METalpeJIMETHBIX pe3ylbTaToB OO0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHCHUE W ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHEeHUsT (QU3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEWCTBHS (BBIIBHKCHUE
THIIOTE3, MMOCTAHOBKA IEIM W TUIAHUPOBAHUE HWCCIICIOBAHUS, aHAINW3 JaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[TpenmouruTennbHON (QOpPMOI OCBOCHUS MOMYJS SBISCTCS TPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pereHne 3amad, OTHOCSIIMXCS K Pa3IMYHBIM pas3feiaM W TeMaM Kypca
(bU3HUKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOLIUX COJEP>KaHUE PA3HbBIX Pa3JIeIioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MEePeUYHEe K pasfenaM Kypca) B YCIOBHSAX CaMOCTOSTEIBHOTO IUIAHHPOBAHUS
MIPOBEICHMSI MCCIICIOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEJIMYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKH;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUM MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3aaHUsl O E€CTEeCTBEHHO-HAYyYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy Haj rPYMIIOBEIMU WU MHAWNBUAYATLHBIMHU TPOEKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (PU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON pabOThl 3a Kypc (DU3MKU YIITyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3yibTaThl BBIMOJTHEHUS
JTUArHOCTUYECKON padOThl MOTYT TIOKa3bIBAaTh CTETICHb TOTOBHOCTH OOYJAFOIIHXCS
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 1o (Qu3ukKe, a TakKxke
CBUJIETEIHLCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3yuyenue (UMK HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Iero 00pa3oBaHUs
y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNCKHUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CYK/I€HUU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
YYEHOrO;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUSTUE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4yHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTA
II03HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWM, BAXKHEHILIEH COCTaBIAIOLICH
KYJIbTYPHI;

OpUEHTAalUsl B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJIHI;

pa3BUTHE HAY4YHOM JHOOO3HATEIBLHOCTH, HMHTEpPEcCa K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06ba u IMOUUOHALHO20 O1AZONOYUUA:

OCO3HAaHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHHUEM B
JIOMAIITHUX YCIIOBHSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pedIeKCUH, PU3HAHUE CBOETO MpaBa Ha OITHOKY
U TaKOTrO e MpaBa y APYyroro 4yejaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE yYacTH€ B pPEIICHHM MPAaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
o0Opa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUIECKON M COIMAaIbHOU
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUM;

UHTEPEC K MPAKTUYECKOMY M3yUEHUIO MPodhecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMsd Ha TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, JITAHUPOBAHUS MOCTYNKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIS1 OKPY>KAIOIIEH CPEeIbl;

OCO3HAaHHME TJI00aIBHOTO XapakTepa JKOJIOTMUECKUX MpoOJeM M IMyTed HuX

pelieHus;
e 8)adanmayuu K UBMEHANOUWUMCA YCI08UAM COUUANBHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJECHUCTBUU TIPU BBIIOJHEHUH MCCIEAOBAHUN U
IIPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM APYTHX;

NOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NeSATEIbHOCTD;

nOTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUM, YMEHUHA (POPMYIHUPOBATH
UJIeU, OHATHS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

OCO3HaHUe Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTUS B MNPUOOPETEHUH HOBBIX (PUINUECKUX
3HAHUU;

CTpEMJICHHE aHAJIN3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHHS HAa OKPYXKAIOIIYIO Cpexay,
BO3MO>KHBIX [VI0OAJIBHBIX TOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbTare ocBoeHMs porpaMMBbl O PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromerocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHbIC YHUBEPCAIbHBIC YUCOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JEWUCTBUSA,  PETYJISTHBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBHUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble 1ornueckue aAefcTBu:
BBISIBIIATH U XapaKTEPU30BaTh CYIIIECTBEHHbIE MPU3HAKNA 00BEKTOB (SIBIICHUN),
KJIaCCU(UIIMPOBATD UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NICCKUX
SBJICHMA M TIPOILIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpAThH CIOCO0 pemieHus yueOHo (u3nueckor 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILCHHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMXHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(MOPMAIIUIO, TTOTYYCHHYIO
B XOJI€ UCCJIEOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITENILHO (OpMYyIMpPOBaTh OOOOIIECHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIbITa, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BOZMOXKHOE JaJIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMblI, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UK JAHHBIX C YUETOM MPEITIOKEHHON yUeOHOH (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATH W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TIPEACTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMM TIO KPUTEPHSIM, MPEIJIOKECHHBIM
yUHUTENIeM Uil CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpeACTaBICHUS
uHpopMalMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4d HECJIOXKHBIMH CXEMaMHu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHUS:

B X0JI€ 00CY>XJIeHHUSI yueOHOI0 MaTepuaia, pe3yJbTaToB Ja00paTOPHBIX PadOT
U MPOEKTOB 3a]1aBaTh BOIMPOCHI MO CYLIECTBY O0OCY>KIaeMON TeMbl M BBICKA3bIBATh
UJey, HaleJICHHbIE Ha pEIIEHHE 33Jaud M MOJJep)KaHue OJaroenareabHOCTH
OOIICHMS,

COIOCTABIISATh CBOU CYXKJICHUSI C CYXKACHUSAMHU APYrMX YYAaCTHUKOB AUAIIOra,
OOHapy’>KUBaTh Pa3IMYME U CXOJCTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATh PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaemsl;

NPUHUMATD 1EIU COBMECTHON JEATENIbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHUIO: pACHpeNeNiTh pOoJId, OO0CYXIaTh IMPOLECChl U Pe3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIUHHPYS CBOM ACWUCTBUS C JAPYTUMH YICHAMH
KOMAaH/IbL;

OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOIMMNA MTPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE HelCTBUSA
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YYCOHBIX CUTYAlHIX, TPEOYIOITUX IS
pereHus: GU3NYECKUX 3HAHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHI
(MHAMBUAYATBHOE, PUHSATHEC PEIICHUSI B TPYMIIC, IPUHATHAC PEIICHUH TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelieHUs (PU3NUECKON 3adaud WIIH
IJIaH HCCIEOBaHUS C YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIlU{ U TIPejIaraTh IiaH e€ N3MCHCHUS;

OOBSCHATh  TPUYHMHBI  JOCTHXKEHUS  (HEIOCTH)KCHHS])  PE3yJIbTaToOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBHI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
WU3MCHUBIIINXCS CUTYaIlUi, YCTAHOBIICHHBIX OMIMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IICJIU U YCIOBUSM.

CTaBUTH ce0s1 HA MECTO JIPYroro Yes0OBeKa B XOJE CHopa WM ITUCKYCCUM Ha
HAy4YHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTO.

MIPU3HABaTh CBOE MPABO HA OIMMOKY MPH PEIICHUH (PU3NICCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJIBTATHI

K xoniy o0y4ueHus ¢ 7 Kaacce npeaMeTHbIE pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NYECKHE M XMMHUYECKHUE SBIICHUS, HAOII0ICHUE,
AKCIIEPUMEHT, MOJIEb, TUTIOTE3a, €IUHUIIBI (PH3NIECKUX BEIMYUH, AaTOM, MOJICKYJIa,
arperatHble  COCTOSIHUSI ~ BemiecTBa  (TBEpAOE, KUIKOE, Tra3zo00pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYIOWAs cuj, aedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIAIONIUECS COCY/IbI;

YBEPEHHO pa3nu4arh sBiieHus (Auddy3us, TEMIOBOE IBMKCHUE YaCTHI]
BEILIECTBA, PABHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE [IBH)KEHUE, HWHEPIUS,
B3aMMO/JICHCTBHUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepenaya JaBlieHUs TBEPIBIMU TeJIaMH, >KHAKOCTSIMU W Trazamu, aTMocdepHoe
JIaBJICHKE; TJIaBaHKE TEJI, TPEBPAILCHUS] MEXaHUYECKOU SHEPTUH) TIO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOUIUX JAaHHOE
busnUecKoe SBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SBIICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (uznueckue SIBJICHUS B MPUPOJC: MPUMEPHI JBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM Y HEKHBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIPYTrOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHue PbIO, pblyary B TEJE YeIOBEKa), IPU 3TOM NIEPEBOIUTD
MPAKTUYECKYIO 3a/1auy B y4eOHYIO0, BBIICIATh CYIIECTBEHHbIE CBONCTBA (MPU3HAKU)
(U3NYECKUX SBJICHHUIA;

OMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeNl W (DU3UUYECKHUE SIBJICHUS, UCIOJb3Ys
bu3ndecKue BeIMYUHBI (Macca, 00bEM, MIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSISA
CKOpPOCTb, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC Teja, CUJla TPEHUs, NaBJICHUE
TBEPIOTO TeJa, JaBJICHUE CTOI0A )KUIAKOCTH, BEITAIKUBAIOIIAS CHJIA, MEXaHUYECKas
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(G(UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKAsl U TTOTEHIIUAJIbHAS SHEPIusl), MPU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3HUECKUN CMBICT HCHOJIB3YEMbIX BEIWYUH, WX
o0O3HAaueHUsT W EeAUHUIBI (PU3NYECKUX BEIWYMH, HAXOAUTh (POPMYIIHI,
CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMHU BEIUYUHAMU, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

XapaKkTepu30BaTh CBOMCTBA Tel, GPU3UUYECKUE SIBJIICHUS U MPOIECCHI, UCTIOIB3YSI
MpaBuJia CIOKEHUS CUII (BJIOJIb OJHOM MpsiMoil), 3aKkoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBUIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH,
3aKOH COXPAaHEHUsS MEXaHWYECKOM DHHEPruM, NpU HTOM JaBaTh CJIOBECHYIO
GhopMyJIMPOBKY 3aKOHA M 3alKMCHIBATh €r0 MATEMATUUECKOE BBIPAKCHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
ABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, IIPOIIECCOB, SIBICHUMN, IPUMEHATh (PU3HUESCKHIE MOJICTH JIJIs1 OOBSICHCHHS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUs YUEeOHBIX 3a/1aY;



OOBSCHATHh (PU3NUYECKUE SBJICHMSI, IPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCT€ CHUTyallliii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOIIHe YHUCICHHOTO OIECHUBAHUS
XapaKTEPHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, MIPU ATOM BbIOUpATH a/IEKBATHYIO
(bu3MYECKyI0 MOJIENb, BBISBIATh MPUYMHHO-CICICTBEHHBIE CBS3M U BHICTPAUBATh
JOTUYECKYI0 LEMOYKY PAaCCyXIECHHM C ONOpPOM Ha HW3YyYEHHBIE CBOMCTBA
buznyecKux sBICHUHN, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/IEIH;

pemaTth pacu€THbie 3a1aun (B 2—3 OEHCTBUS) MO M3y4aeMbIM TeMaM Kypca
bu3uKy, BIOMpas aIeKBaTHYIO (U3MUECKYIO MOJIEINb, C UCTIOIb30BAHUEM 3aKOHOB
1 GhopMyJI, CBS3BIBAIOIIMX (PU3UUECKUE BEJTMUYHMHBI, 3alIUChIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHHUE 3a/1a4H, BBISBISITH HEIOCTAIOITNE WIIA N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BBIOOP METO/A PEIICHUS 3a/adyH, HCIOJb30BaTh CIPABOYHBIC
JTaHHBIE, TIPOBOJUTH MaTeMAaTHYECKHE MpeoOpa3oBaHUS M Pacd€Thl, OIICHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3HAYeHUS (PU3WYECKON BEIMYUHBI U OMPENEIsATh
pa3MepHOCTh (U3HUECKOU BEIMUUHBI, TOTYYESHHOW MPU PEIICHUH 3a/1a4H;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIINUTh TP TOMOITH (PU3HIECKHIX
METOJIOB, W TpeJyiaraTb OPHWEHTUPOBOYHBIN CIOCOO pEIICHHs, B OMHCAaHUH
UCCJICIOBAHUSI  pPaclo3HaBaTh IPOBEPSIEMOE  MPEANoJokeHue  (TUIoTe3y),
MHTEPHPETUPOBATH MOJTYYCHHBIN PE3YJIbTAT;

MIPOBOJIUTH OTBITHI 0 HAOIOACHUIO (PM3MYECKUX SIBICHUN W (HU3MICCKUX
cBOMCTB Ten (nuddysus, TEMIOBOE pPACHIMPEHUE Ta30B, SBJICHUE WHEPIUH,
W3MEHEHHE CKOPOCTH MPU B3aUMOJICUCTBUH TEJI, Tiepeada IaBICHUS KUIKOCTHIO U
ra3oMm, TMPOSIBJICHUE JCHCTBUS aTMOC(EPHOrO JaBJICHHS, JACHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATH MPEANOIOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOJI0IeHNH, CAMOCTOSTEIFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOJIBI,

MPOBOJUTH TMPSMbIE U KOCBEHHBIE U3MEpEeHHs] (UMUYECKUX BEITUUYHH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, cuiia, TeMIiepaTypa,
IUIOTHOCTh JKUAKOCTH W TBEPIOTO TeNa, CUja TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/yXa, BRITAIKMBAIOIIASI CHJIA, ICUCTBYIOIIAs HA MOTPYKEHHOE B KHUAKOCTH TEJIO,
KO3(PGUIIMEHT TO0JIE3HOTO JEUCTBUS MPOCTHIX MEXAaHU3MOB) C HCIIOJIb30BaHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(buKCUpOBAThH MOKA3aHUS MPUOOPOB, HAXOJUTH 3HAUCHUE U3MEPSIEMOU BEJIMUNHEI C
MTOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPECHHM M OLICHUBAThH TIOTPEITHOCTh
U3MEpPECHU;

MPOBOJIUTH HECIIOKHBIC IKCIIEPUMEHTATBHBIC UCCIICIOBAHUS 3aBUCUMOCTEH
(bu3MYeCKUX BEIUYWH (3aBHCHMOCTHA TMyTH PABHOMEPHO JBIDKYIIETOCS Tela OT
BPEMEHU JIBMKEHUS Tela, CUJIbI TPEHUS CKOJBXEHUS OT CHJIBI HOPMAaJbHOTO
JaBJICHUS, Ka4eCTBA 00paOOTKH MOBEPXHOCTEH TET U HE3aBUCUMOCTH CHIIBI TPEHHS



OT IUIOIIA¥ CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS NPY’KUHBI,
BBITAJIKMBAIOIICH CHJIBI OT 00bEéMa TMOrpyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU T€Ja, OT IIyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUMN IUIaBaHMsI TEJ, YCIOBUM paBHOBECHS pblyara u OJIOKOB):
COBMECTHO € yuuTesneM (OpMyJIHpOBaTh 3aJady M THUIOTE3y HCCIEA0BaHuUs,
CaMOCTOATEJIbHO  IUIAHUPOBATh  MCCIEOBAaHUE, CaMOCTOSITENIBHO  COOMpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJB30BAHHEM HWHCTPYKLHH, MPEACTABIATH
IOJ[yYE€HHBIE 3aBUCHUMOCTH (PU3UYECKUX BEIUYMH B BUJE TaOnMIl U TpauKoOB,
OLIEHUBATh NOTPEIIHOCTH, J€JaTh BBIBOBI IO PE3YJIbTATaM HCCIIEA0BAHNUS;

coONoaTh IMpaBWJa TEXHUKM O€30MacHOrO Tpyna mnpu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHIUIBI IEUCTBHUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMETp, pbluar, MNoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

XapaKTEepPU30BaTh MPUHUMUIIBI IEUCTBUS U3YUEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IPOLIECCOB C OMIOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOWCTBO BOJONPOBOAA, THAPABIMYECKHM mpecc, CU(OH,
MaHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, ApEeOMETP), HUCHOJb3ys 3HAHUA O
CBOMCTBAaX (PU3MUECKUX SBJIECHUI U HEOOXOauMble (QPU3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJI30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IIPOLECCOB IpU
pelieHny Yy4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(GOPMALIMIO O MPUMEPaxX) MPAKTUUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HU A1 OOECredeHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO TOBEACHUS B
OKPYIKaIOIIEH Cpeae;

OCYUIECTBJISATh OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3NUECKOTO CONECPKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W MyTEM CpPaBHEHHUS PA3JIMYHBIX HMCTOYHUKOB BBIJICIATH
uHbOpMaIMIO, KOTOpas  SIBJISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIO0CTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUs, CIIPAaBOUYHbIE MaTepHallbl, PECYpPChl CETU
WuTepHer, BianeTh npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKHE MHUCbMEHHbIE M YCTHbBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIMU (HU3HUUECKOTO COJAEPKaHMS, B TOM YHUCIE



nyOJIMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
anmapat Kypca GU3MKH, COMPOBOKIATH BHICTYIIIICHUE MPE3EHTAIUEH;

IOpU BBIIOJHEHUU YYEOHBIX IIPOEKTOB W UCCIEJOBAaHUM pacHpeieniTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJjauaMu, CICIUTh 3a
BBIMIOJTHEHUEM TIUJIaHA JEHCTBUM, aJleKBaTHO OIICHUBATh COOCTBEHHBIA BKJaJa B
NESTENIbHOCTh ~ TPYMIBI, BBICTpaHBaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K xon1y oOyuenus ¢ 8 knacce npeMETHbIE Pe3yIbTaThl HA YTIIyOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE Tena, HACBIIIEHHBII W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW DOHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsii, IPOBOJHUKH,
MOJIyIIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKU MOCTOSSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJIsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUU SA3BIK (PU3UKHU TNpPU
pelIeHNN yUYeOHbBIX U IPAKTUUECKHX 3a/1a4;

YBEPEHHO pa3jinyaTh SIBJICHUS (TEIJIOBOE pACIIMPEHHE (CHKaTHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KAlWUISIPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alus, KHUIIEHHE, CIOCOObI
Teruionepesayn (TerIonpOBOAHOCTh, KOHBEKLUS, U3yUYeHHUE), TEIJIOBbIE OTEPH,
NIEKTpU3alUsl TeJl, B3aHUMOJCHCTBUE 3aps/oB, JACHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJECHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJS Ha
IIPOBOJIHUK C TOKOM) 10 OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNUE U3YUEHHBIX (PU3NUYECKUX SBJICHUI B OKpYKaIOLIEM
Mupe (B TOM uyucie (U3MYECKUE SBICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaMWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B MpHUpoze, u3nydenue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa,
AIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emMid, Apeid MoJtoCcOB, pOJib MATHUTHOTO MOJIS JUIS KU3HU Ha
3emiie, TOJIAPHOE CHUSHME), TPHU STOM MEPEBOAUTH MPAKTHUUYECKYIO 3a/Jady B
y4eOHYI0, BBIACISTH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3HUUECKUX SBICHUI;

OINKCHIBaTh M3YUYCHHBIC CBOMCTBA TeN W (U3UYECKUE SIBICHUS, HCIOIB3YS
buznyeckre BeIMYNHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPTHsl, KOJTMYECTBO TEIUIOTHI,
paboTta rasa, yJenbHas TEIUIOEMKOCTh BEILECTBA, YIENbHAas TEIUIOTa IJIaBJICHUS,
yAelibHAsl TEIJIoTa MapooOpa3oBaHus, yJelbHas TEIJIOTa CropaHus TOIUIMBA,
KOO (PUIIMEHT TMONEe3HOT0 JEWCTBHUSI TEIMJIOBOM MAalIUMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHI 3apsi, CHJIa TOKa, JJIEKTPUYECKOE



HaIpsbKeHUE, CONpPOTUBIIEHUE MpoBoAHUKA, J/JC B 1enu MOCTOSSHHOIO TOKa,
ANEKTPUUYECKOE YJEIbHOE CONPOTHUBJICHUE BEIIECTBA, paboTa U MOIIHOCTb
IEKTPUUECKOTO TOKA), MPU OMMUCAHUHU MPABMIIHBHO TPAKTOBATH (PU3UUECKHUIA CMBICT
HCIIOJB3YEMBIX BEJIWYWH, MX O0O3HAUEHUS W €AUHUIBI (U3UUYECKUX BEIMYMH,
HaxOoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMUYHMHY C JAPYTUMHU
BEITMYMHAMHU, CTPOUTH TPadUKH U3YICHHBIX 3aBUCUMOCTEH (DU3UIECKUX BEITMYUNH;

XapaKTEePU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOIb3YS
OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUsI JICKTPUIECKOTO 3apsi/ia, 3aKOH
KyJioHa, IpUHITUIT CYNIEPIIO3UIINM AIICKTPUUECKUX TToJIeH, 3akoH OMa Jj1sl ydacTka
uenu, npasuia Kupxroga, 3akon OMa 11 monHoM nenu, 3akoH Jxoyns-Jlenua,
3aKOH COXpaHEHUs HSHEPTHH, MPU STOM pa3IUvaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa M €ro MaTeMaTU4eCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPeallbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABJICHUMN, IPUMEHATH (PU3NUECKUE MOJIETU JIJIs1 OOBSICHEHUS
(U3MYECKUX MPOLIECCOB U PEIICHUS YUEOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKUE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIME YHUCIEHHOTO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, IPU 3TOM BBIOUpATh aJ€KBATHYIO
(U3UYECKYIO0 MOJIEIIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIC CBS3U M BBICTPAMBATh
JIOTUYECKYIO0 IIEMOYKY PACCYKJCHHM C OIOpOM Ha U3YYECHHBIE CBOMCTBA
bu3nYecKuX SBICHUMN, (HU3NUSCKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajauu (C Omopoil Ha 2—-3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (PU3MKHU, BbIOMpasi aeKBaTHYIO (U3UYECKYIO MOJIEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (POpMyJI, CBS3BIBAIOIMINX (DU3NYECKUE BEIIMYMHBI,
3allMChIBaTh KPATKOE YCIOBHE W Pa3BEPHYTOE PEIICHUE 3a/Ja4M, BBISABIATH
HEJIOCTAIOIINE WM U30BITOYHBIC JaHHBIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WUCIMOJBb30BaTh CIPABOYHBIC JaHHbIC, IPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, UCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3ajad, MPOBOJIUTH
MaTeMaTHYeCKHEe IIpeoOpa3oBaHUs UM Pacy€Thl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (U3NYECKON BEIMYMHBI W OMPENETSTh Pa3MEPHOCTh
(bU3nYECKON BETMYUHBI, TOJYYSHHOU MPU PEIICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEITUTh IIPU MOMOIITH (PU3UIECKUX
METOJIOB, M TpeajaraTb OPHCHTUPOBOYHBIA CIIOCOO pelieHHs, B OINHCAHUHU
UCCIIEIOBAHUSI  paclo3HaBaTh  IPOBEPSEMOE  MPEAINOJIONKEHHE  (THUIIOTE3Y),
WHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJIbTarT;



MPOBOAUTD OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB Ten (KamWUISIPHBIC SBJICHMS, 3aBUCHUMOCTH HaBJICHHS BO3JyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMUSA (HArpeBaHus) MpH
U3IYyYEHUH OT IBETa M3JIy4darollel (MOTJIOMIAOLIE) MOBEPXHOCTH, CKOPOCThH
UCHIApEHUs1 BOJbl OT TEMIIEPATyphbl >KUIKOCTH M IUIOWAAU €€ MOBEPXHOCTH,
AIIEKTPU3ALIUS TeNl M B3aMMOJCHCTBHE AJIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJlU3allisi MArHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOT'O IOJI Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKA): ()OPMYJIMPOBATH MPOBEPSEMOE
OpeanoyiokeHne  (TUIOTE3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaONIOJCHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa o0OpyaOBaHWS,
OTKCHIBATh XOJI OTBITA i (POPMYTHUPOBATH BHIBOIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUECKUX BEJIUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BIAXKHOCTh BO3/yXa, CUJa TOKA, HaIpsDKEHUE,
yAenbHas TeIJIOEMKOCTh BEIIECTBA, COMPOTHBIICHHWE IPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKA) C MCIOJIH30BAHHUEM AHAJIOTOBBIX M ITHU(PPOBBIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYEHUE U3MEPSEMOUN BEJIMYUHBI C MTOMOILIBIO YCPEIHEHUS
PE3yJbTaTOB CEPUU U3MEPEHUI U OLIEHUBATh OTPEIIHOCTh U3MEPEHUIL;

MPOBONUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHNUS 3aBHCHUMOCTEH (PU3MUECKHIX
BEJIMYMH (3aBUCHMOCTh JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHUs WU
OXJIAKICHMSI, UCCIIeI0BAaHUE SIBJICHUS TEII000MEHa IPU CMENIMBaHUH XOJIOJHOM U
ropsiaed BoJibl, 3aBUCUMOCTb COITPOTUBIICHUSI TPOBOAHHUKA OT €T0 JUIMHBI, IJI0LIAAN
MOTEPEYHOI0 CEYEHMS U YJIEIbHOIO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIOIIer0 uepe3 MPOBOJAHMK, OT HAmNpsHKEHUS Ha TPOBOJHUKE,
UCCJIEIOBAaHHUE TIOCTIEIOBATEIBHOTO U TAPaIETbHOTO COSAMHEHUI MPOBOIHUKOB):
COBMECTHO € yuuTelneM (GOpMyJIHpoBaTh 3aJady M THUIOTE3y MCCIeI0BaHus,
CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh  HMCCIIEJOBaHHE, CaMOCTOSATEIbHO CcOOUpaTh
OKCMIEPUMEHTATIBHYI0 YCTAHOBKY C MCIOJb30BAHUEM HHCTPYKIUH, MPEACTABISATH
MOJTyYEHHBIC 3aBUCHUMOCTH (PU3UYECKUX BEJIMYMH B BUAC TaONUIl U TpaduKOB,
OLICHWBATh MOTPEITHOCTH, JACNIATh BBIBOJIBI IO PE3YJIbTaTaM MCCIEIOBAHNUS;

coOIoaTh MpaBmiia Oe30macHOro Tpynaa mnpu padbote ¢ 1abopaToOpHBIM
000pyZI0BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3yUYEHHBIX MTPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI HA MX OMUCAHMS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, THTPOMETP, TapoBasi TypOUHa, aMIIepMETpP, BOJIBTMETP,
CUETYMK  IJIEKTPUYECKOM  DHEPrHM,  IJIEKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPHI ), TPEJOXPAHUTENH U UX TPUMEHEHUE
B OBITY M TEXHUKE, TMPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,



ANIEKTPOJBUTATENb IMOCTOSIHHOTO TOKAa), WCIOJb3yS 3HAaHHA O CBOMCTBAX
busznyecKkux sBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPUTEIbHBIEC PUOOPHI
0 CXEMaM M CXEMaTHYHBIM pPHUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETpP, JBHUraTeilb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
pEeoCcTar), COCTaBIATH CXEMbI J3JEKTPUUYECKHUX LENEH C IMOCIEeI0BaTeIbHBIM H
napajuyiebHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbBIE O0O3HAUEHHS
AJIEMEHTOB JIEKTPUYECKUX LIETIEH, NCIIOIb30BATh CXEMBbl U CXEMAaTUYHbIE PUCYHKH
U3YYEHHBIX  TEXHUYECKMX  YCTPOMCTB,  M3MEPUTEIBHBIX  NPUOOPOB U
TEXHOJIOIMUYECKUX TPOIIECCOB IIPH PEIICHNUN YUEOHO-IIPAKTUUECKUX 3aay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU AJIA OOECredeHUs
0e30MacHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO TOBEACHUS B
OKPYXaroIIEH CpeJIe;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Gpuanyeckoro cojepxxanus B UuTepHere,
CaMOCTOATENBLHO (POPMYIUPYS TOUCKOBBIH 3aIIpOC, HA OCHOBE UMEIOIIMXCS 3HAHUI
U CPAaBHEHUS JIOMOJHUTEIBHBIX MCTOYHUKOB BBIIEIATh MH(POpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HEJTOCTOBEPHOM;

UCIIOJIb30BaTh NP BBINOJTHEHUM YYEOHBIX 33JaHUN HAyYHO-TOMYJIAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUS, CIIPABOUYHbIE MAaTEpHalbl, PECYPChl CETU
WuTepHer, BiageTh Npu€MaMu KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIU U3 0JTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
0000111as nHOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUECKOr0 CONEpkKaHUs, B
TOM  4uciae  MyOJNMYHO  MPEICTaBIATh  PE3yJbTaThl  MPOEKTHOM WK
VCCJIEIOBATENBCKON JEATEIBHOCTH, ITPH 3TOM I'PAaMOTHO MCIOJIb30BATh H3yYEHHBIN
MOHSATUIHBIN arnmapaT Kypca (pu3uku, COnpoOBOXKAATh BRICTYIIJICHUE MPE3CHTAIINCH;

IIPU BBIIIOJIHEHUH y4E€OHBIX MPOEKTOB M HMCCIIEJOBAaHUN (PU3NYECKHUX IMPOILIECCOB
pacnpenenarb OOS3aHHOCTH B TpPYIINE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIA B I€ATEIBHOCTD TPYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJECHCTBHE, NPOSBIAS T'OTOBHOCTh  Pa3peliarh
KOH(DIIUKTBHI.

K kon1y oOyuenus ¢ 9 knacce npeiMeTHbIE pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHHIA:
UCII0JIb30BaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHHUUECKOTO
JBH>KCHUSI, HEBECOMOCTh U TEPETPY3KH, LUEHTP TKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, HMH(pPa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, PEHTI€HOBCKOE



U3y4YeHHe, IIKajla JIEKTPOMArHUTHBIX BOJIH, UCTOYHUKU CBETA, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCITyCKaHUSl M TMOTJOoNIeHus, anb(da-, Oeta- U ramma-
U3ITy4YEHHsI, U30TOIbI, SIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOJIMYECKUI
A3bIK (PU3UKU IIPU PELLICHUH YUEOHBIX U MPAKTUUECKUX 3ajay;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (PaBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MAaJE€HHUE TE€J, JABW)KEHHE IO OKPYKHOCTH, B3aHMMOJIEHCTBHE TeEl,
paBHOBECHE MAaTEpUaJbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTb,
KoyieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollue, BbIHYKICHHbIC
Koye0aHus), PE30HAHC, BOJIHOBOE JIBM)KEHHE (PacIpOCTPAHEHUE M OTpPaKEHUE
3ByKa, uHTepdepeHus u qudpakius BOJIH), NPIMOJMHEHMHOE PacrpoCTpaHEHUE,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpPaXKEHHE CBETa,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3JIy4YeHHs) 10 ONHUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MNPOSBICHUE U3YYECHHBIX (PU3NYECKHX SIBJICHUN B OKPYKAIOILIEM
mMupe (B TOM uucie (PU3MUECKHE SBJICHUS B MPHUPOJE: MPWIMBBI U OTJIMBBHI,
nBrkeHrne IuaHeT COJHEYHOW CHCTEMBI, PEAaKTHBHOE JIBMJKEHHME SKHMBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JeiCTBUE BUIAUMOIO, YIbTPa(UOIETOBOTO M PEHTIEHOBCKOTO H3JIy4YEHHIH,
€CTECTBEHHbII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHOaKTUBHOE
U3JIy4eHHE NPUPOJHBIX MUHEPAIOB JIEWCTBHE PATMOAKTHBHBIX H3JIyYEHUH Ha
OpraHu3M YEJIOBEKa), MPU 3TOM MNEPEBOJUTH MPAKTUUYECKYIO 33/ady B YUEOHYIO,
BBIICIISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh HU3YUYCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOJIB3YS
¢usznyeckue BeNWYMHBI (CpelHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JIBJKEHHH, YCKOpPEHHUE, MEepeMENIeHUE MPU PaBHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBIDKEHUM,  yIJoBass  CKOPOCTb,  LIEGHTPOCTPEMHTEIbHOE
YCKOpEHHE, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOIHOTO
NaJIeHUs, BEC TeJla, LIEHTP TSKECTU TBEPAOrO Tea, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHUJIbl, MEXaHHUeCKasi paboTa U MOIIHOCTh, MOTEHIMAIbHASI SHEPT U Tela,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MMOTEHIIMATIbHASL SHEPTUS CXKATOM MPYKUHBI,
KMHETHYECKasi JHEeprus, IMOJIHAs MEXaHW4YecKas SHeprusi, MepuoJ M YacTtoTa
KoJie0aHul, MeproJ MaTeMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTENlb IMPEIOMIICHUS
Cpelibl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PU3NUYECKHUIT CMBICI UCTIOIb3YEMBIX
BEJIMYMH, X 0003HAYEHUS U €UHULBI PU3NYECKUX BETUYNH, HAXOAUTHh (OPMYJIbI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEJTMYHUHY C IPYTUMU BETUYMHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEITNINH;

XapaKTEPU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOTb3YS
3aKOH COXpaHEHUsl DJHEpPruM, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHIUI
CYNEPIIO3ULIU CUJT, TPUHIUI OTHOCUTENbHOCTH ["anuies, 3akonsl HproToHa, 3aK0H
COXpaHEHUS] MMITYJIbCa, TEOPEMY O KHHETHYECKON JHEPruM, 3aKoH ['yka, 3aKOoH
bepHyn, 3aKOHBI OTPaKEHUS W MPETOMIICHHS CBeTa, (OPMYTy TOHKOH JIUH3HI,
IUTAaHETApHYI0 MOJIEb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOIO fJipa, 3aKOHbI
COXpaHEHUs 3aps0BOI0 U MAacCOBOI'0 YHCEN MPH SAEPHBIX PEAKIUAX, IPU ITOM
pasnuyaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA M €70 MAaTEMaTHUYECKOE BhIPAKEHUE;

CTpOUTh (DPU3UIECKHE MOJACIN PEaThbHBIX OOBEKTOB, MPOIECCOB W SIBICHHM,
BEIICNIATh TIPU 3TOM CYIIECTBEHHBIC M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHSATh (QU3WYECKUE MOJETU Il OOBSICHEHUS
(bu3MYeCcKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATHh (PU3NUYECKUE SBICHHS, POIIECCHI U CBOKMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHUTyallii MPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7aud, B TOM 4YHCJE TPEOYIOIMHME YHCICHHOTO OICHUBAHUS
XapaKTEPHBIX 3HAYECHUN (PU3NYECKUX BEIIMYUH, MIPU ATOM BHIOUpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MIPUYMHHO-CICACTBEHHBIC CBA3M U BHICTPAUBATh
JIOTUYECKYIO0 LEMOYKY PACCYXAEHUW M3 2—3 IIaroB ¢ OMOpPOM Ha HW3YYCHHBIE
CBOMCTBA (PU3UUECKUX SIBICHHH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJICIIH;

YBEPEHHO peIaTh pacu€THhIC 3a/lauu M0 M3ydaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAs aIEKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB U (hopMmyi,
CBS3BIBAIONINX (DM3MYECKUE BEIMYWHBI, 3alMChIBATh KPaTKOE YCIOBUE W
pa3BEPHYTOE PEIICHHE 3a/1a9H, BBISBIISTH HEIOCTAIONTUE WIIA N30BITOYHBIC TaHHBIC,
00OCHOBBIBaTh BBIOOpP METOAA PEIICHWS 3aJa4d, WCIOJIb30BaTh CIPABOYHBIC
JTAaHHBIC, TPUMEHSATH METO/IbI aHATIM3a Pa3MEPHOCTEH, UCTIOJIb30BaTh rpadudecKue
METO/Ibl PEIICHUS 3a/1a4, MPOBOJIUTH MAaTEMAaTUUECKHE MPE0OPa30BAHMS U PACUETHI,
OIICHWBATh PCATMCTHYHOCTh TOJYYCHHOTO 3HAYCHUS (PU3NUECKOW BEIMYWMHBI U
OTIPENCIATh PA3MEPHOCTh (PU3NYCCKON BEIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a]a4H;

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU TOMOIITH (PU3UUECKUX
METO/IOB, W TMpeJyiaraTb OPUEHTHUPOBOYHBIM CIMOCOO pEIICHUs, B ONHCAHUU
UCCIICIOBAaHMSI  PACIIO3HABAaTh  TPOBEPSIEMOE  MPEANONOKEeHHEe  (THUIOTE3Y),
OIICHMBATh IMPABWJILHOCTH MOPSIKA TIPOBEICHUS UCCIICIOBAHNS, MHTEPTIPETHPOBATH
MOJTyYCHHBINA PE3YNIbTAT;

MPOBOJIUTH OTBITHI MO HAOIIOACHUIO (PU3MYECKUX SIBICHUN WM (U3UIECKUX
CBOMCTB Ten (M3y4yeHHe BTOpOro 3akoHa HproTOHA, 3aKOHA COXpaHEHHs YHEPTHUH,
3aKOHA COXPaHCHUS HWMITYJIbCa, JCUCTBHE 3aKOHA BepHY/UIM M BO3HUKHOBEHHUE



NOABEMHOM CWJIBI KpbUIA, 3aBUCUMOCTh I€pUOAA KOJEOAHUH NPYKUHHOTO
MasTHHKA OT MACChI IPy3a U )KECTKOCTH MPY>KUHBI K HE3aBUCUMOCTh OT aMILTUTY 1Bl
MaJbIX KOJIeOaHMi, MPSIMOJIMHEITHOE pacpOCTpaHEHHE CBETA, pa3lioKeHUe Oeoro
CBETa B CIEKTP, U3YUECHUE CBOMCTB M300paKE€HUsI B IJIOCKOM 3€pKalie U CBOMCTB
U300paKEeHUsT TpeIMeTa B coOuparoniel jauH3e, HaOJII0JEHUE CIUIOIIHBIX U
JUHEHYaTBIX CIIEKTPOB U3ITy4YCHHS ): dbopMynpoBaTh IPOBEPSIEMOE
npeanoyiokeHne  (TUMoOTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOJIOJCHUH,
CaMOCTOATENLHO COOMpPATh YCTAHOBKY W3 M30BITOUHOrO Habopa o0opyJoBaHUS,
OIMKCHIBATH XOJ1 OBITAa U (DOPMYJIUPOBATH BHIBOJIBI;

MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 MPSIMBIX H3MEPEHUH, OIpeaesiss
CpellHEe 3HaYEHUE U3MEPSIEMOU BETMYMHBI U OIIPEIENSs HOTPEIIHOCTh PE3YIbTaTOB
NPSIMBIX U3MEPEHUI, 000CHOBBIBaTH BEIOOP cItoco0a U3MEPEHHs (M3MEPUTEIBHOTO
npubopa);

IPOBOJANTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOTrO
naJeHus, )KECTKOCTh IPYKUHBI, KOA(DDUIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYECKast
paboTa W MOUIHOCTb, YacTOTa M NEPHOJ KOJEOaHH MaTEeMaTUYeCcKOro H
OPYKUHHOTO MAasATHUKOB, (DOKYCHOE paccTOsHuE coOuparomed JUH3bl U €€
ONTUYECKAas CWJIA, PAJAMOAKTHUBHBIN (OH) C HCIOIH30BAHUEM AHAJIOTOBBIX H
1M(pPOBBIX TPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA HU3MEPEHMS], IUIAHUPOBATh
U3MEpPEHHUsI, CaMOCTOSITENIBHO  COOMpPAaTh  AKCHEPUMEHTAIBHYIO  YCTAHOBKY,
BBIYHCIIATh 3HAUCHHE BEJIMYMHBI M aAHAIM3WPOBATH TIOIYUYEHHBIC PE3YJIbTATHI,
OLICHMBAs NOTPELIHOCTh PE3YJIbTATOB KOCBEHHBIX N3MEPEHHI;

IPOBOANUTH HKCIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJMYMH (3aBUCUMOCTb MYTH OT BPEMEHHU MpPHU PaBHOYCKOPEHHOM JBHKE€HUU O€3
HAaYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHSI OT CHJIbI
HOPMAJILHOTO JaBJICHUS, Mepuoaa KoJieOaHUN MaTEeMaTHYECKOTO MAasTHHKA OT
JUIMHBI HWUTH, OIpEleJICHHE YCKOPEHUsi CBOOOJHOIrO TMaJeHHUs, HCCIIEIOBAHHE
M3MEHEHUS! BEJIMYMHBI M HANpaBJIE€HUs WHAYKIMOHHOTO TOKAa, 3aBUCHUMOCTH yTiia
OTpa)XEHUs CBETA OT YIJIa MaJeHus, yIJia IPEeJIOMJICHHS OT yIJia MaJeHUsl CBETOBOTO
Jy4a, UCCJIeIOBAaHUE TPEKOB: U3MEPEHHE SHEPIHH YACTHUIIBI 10 TOPMO3HOMY MYTH
(mo dororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyJIUpPOBaTh 3aady U TUTIOTE3Y
VCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIEHO
coOupaTh  JIKCIEPUMEHTAIbHYI0  YCTAaHOBKY, MPEACTaBIATh  IOJYYEHHBIE
3aBUCUMOCTH (DU3UYECKUX BEJIWYMH B BHUJE TaOIUIl U TpadUKOB, OICHUBATH
HOTPEIIHOCTH, JIeNIaTh BHIBOBI MO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOMIoaTh MpaBmiia Oe30macHoro Tpynaa mnpu padbote ¢ 1abopaToOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIHUIBI JEHCTBUS U3YUYCHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTHYECKUX IPOLIECCOB C ONIOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
CIOUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckorn, (oToannapar, MHUKpPOCKOIN, TEJIECKOI, OINTUYECKHE CBETOBOJMbI,
CIEKTPOCKOIN, JO03MMETp, Kamepa BuiibcoHa), MCIosb3ys 3HAHUS O CBOWCTBAx
dusznyeckux  SABIEHUH W HE0OXonuMble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IPOLECCOB NpHU
pelIeHnn Yy4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
1300paXeHU B IJIOCKOM 3epKajie U coOMparoIien J1H3E;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU AJIA OOECredeHUs
0e30MacHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO TOBEACHUS B
OKPYXaroIIEH CpeJIe;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Gpuanyeckoro cojepxxanus B UuTepHere,
CaMOCTOATENBHO (HOPMYJIUPYsI TOMCKOBBIN 3alpOC, HaXOJUTh MYTHU ONpPEACIICHHUS
JIOCTOBEPHOCTH TOJIy4EHHOH MH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUM u
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NP BBINOJTHEHUM YYEOHBIX 33JaHUN HAyYHO-TOMYJIAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUS, CIIPABOUYHbIE MAaTEpHalbl, PECYPChl CETU
WuTepHer, BiageTh Npu€MaMu KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIU U3 0JTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHbBIE M YCTHBIE COOOILIEHUS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOIO COJAEpXKaHUS, IMyOJIMYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTU MPU
3TOM TIPaMOTHO MCIIOJIb30BaTh M3YUYCHHBIN IOHATUMHBIA amnmapar M3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMpe3eHTalue ¢ y4éToMm
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM (uudposbie)
Ne ii/m Kontpoabnbsie IIpakTHueckue
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThbI
pecypchbl
Paznen 1. ®usuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MHUpPa
11 ®du3uka — HayKa 0 IpUpoJe 2
1.2 du3nYecKUe BEITUNYNHBI 4
13 EcTtecTBeHHO-Hay4YHBIN METO]] IO3HAHUS 2
Uroro no pazneny 8
Paznen 2. [lepBonauyanbHble CBeleHUS 0 CTPOEHHMH BellecTBa
2.1 CtpoeHue BelecTBa 2 1
JIBM>KeHue U B3aUMOJICHCTBUE YaCTHI]
2.2 4 2
BEIllECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Paznen 3. /IBukenune u B3auMo/ieiicTBue Tej
3.1 MexaHn4ueckoe IBUKEHNE 10
3.2 WNuepuus, Macca, IIIOTHOCTh 9
3.3 Cuta. Buns! cun 15
Hroro no pazneny 34

Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB




41 Hasnenue. llepenaya naBnenust TBEPALIMU 5 5
' TeJNaMH, )KUIKOCTIMH U ra3aMu
4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMoOcdepHOe aBIeHHE 1
44 HeﬁCTBIiI‘C JKUJIKOCTH M Ta3a Ha 12 3
MOTpyXKEHHOE B HUX TEJIO
Uroro mo pazneny 28
Paznen 5. Pabora u MOIIHOCTB. JHeEpIUsi
51 PaGora 1 MOIITHOCTH
5.2 [IpocThie MeXaHU3MBI
5.3 MexaHuuecKkasi SJHeprusi
Uroro no pazneny 19
Pasnea 6. [loBTopuTtenbHO-00001aI0IM I MOYJIb
6.1 ‘ [ToBTOpUTENBEHO-0000IIAIOIINN MOJTYIIb 6
Wroro mo pazneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 23




8 KVIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Pa3nen 1. TerioBble siBjIeHUSA
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7
1.2 TennoBbie poiecchl 32 1 7
Uroro no pazneny 39
Pa3nen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
91 DneKTpuuecKue 3apsbl. 3apsHDKeHHBIE Tea 9 1
' U MX B3aUMOJICHCTBUS
2.2 IToCTOSIHHBIN STEKTPUUCCKUNA TOK 31 1 10
2.3 MarHuTHBIC SIBIICHHS 11 4
2.4 DNIEKTPOMAarHuTHasE UHIYKIUS 7 1 1
Wroro mo pazneny 58
Pasnen 3. I[loBTopuTtenbH0-0000IaI0IM I MOYJIb
3.1 [ToBTOpHUTENBHO-0000IAIOIITNI MOTYITH 5
Hroro no pazneny 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 23




9 KVIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ Kourposbnbie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Paznea 1. Mexann4yeckue siBJIeHUS
MexaHnuecKkoe IBUKEHUE U CIIOCOOBI €0
1.1 30 1 4
OITHCAHUS
1.2 BsaumoneiictBue ten 18
1.3 3aKOHBI COXPaHEHUS 15 1 2
Uroro no pazneny 63
Pazgen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
2.1 ‘ Mexannueckue KoeOaHus 8 3.5
2.2 ‘ MexaHu4eckre BOJTHBI. 3BYK 10 3
Hroro no paszneny 18

Pasznen 3. 3JIeKTp0MaFHI/ITHOQ oJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

SHCKTPOMB.FHI/ITHOC OoJIC U

3.1 6
3JIEKTPOMArHUTHBIE BOJIHBI
Wroro mo pazneny 6
Pasnen 4. CBeroBbIe ABJICHUS
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI
4.3 PasnoxeHne 6enoro cBeTa B CIIEKTP 2




Hroro no pazaeny 16
Pa3gea 5. KBaHTOBbBIE fIBJIEHUS
51 Hcnyckanue u MorIonieHue CBETa aTOMOM 1
5.2 CrtpoeHue aTOMHOTO si1pa S)
53 SnepHble peakuu 7
Uroro mo pazneny 16
Pa3pnen 6. [loBTOpuTe1bHO-00001IaK0IIHIT MOAY /1B
6.1 MexaHudeckue sSBJICHUS (IIOBTOPUTEIIBHO- 5 3
' 00001IaI0ITNIT MOYJIb)
6.2 TerutoBbIe siBIICHUS (TIOBTOPUTEITHHO- 3
' 0000IIAKOIIHI MOJTYJIb)
6.3 DIIEKTPOMAarHUTHBIC SIBJICHUS 3 1
' (TTOBTOPUTETHHO-0000IAIOIINIA MOTYJIb)
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- 1 1
' 00600IIAONIHI MOTYJIb)
Wroro mo pazneny 13
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 132 26.5




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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