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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo (u3KMke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsSI COCTaBJICHAa Ha
OCHOBE IOJIOKEHUI 1 TpeOOBaHUHN K pe3yJabTaTaM OCBOCHMs Ha yrilyOJEHHOM ypOBHE OCHOBHOM
oOpasoBarenbHOM Tmporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
KOHCTpYyKTOpa mporpamm (1D 7577663).

Conepxanue mporpaMMbl 1o (U3UKE HAIMPABICHO HA YAOBJIETBOPEHHUE IMOBBIIICHHBIX
3alpoCcoB 00yYarOIUXCs, CTpEMsIIUXCcs K Oosiee ryOOKOMY OCBOECHUIO (DM3UYECKUX 3HAHU, U
Ha (opMupOBaHHE ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH oOyuarommxcs. B mporpamme mo
(GU3MKe YYUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTO mpeaMera B peanm3anuu TpeboBanuii ®I'OC
OOO k nnaHupyeMbIM JMYHOCTHBIM M METAalpEIMETHBIM pe3yJibTaTaM OOydYeHHUs, a TaKkKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAay4YHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O
o011ero o6pa3oBaHusl.

IIporpamma 1o ¢u3uKe yCTaHABIMBACT paclpeseieHne y4eOHOro Marepuana 1o rojiam
oOyueHus (Mo KiaccaM), MpejjiaraeT IOCJIEI0BaTEIbHOCTh M3YYEHUsS] TEM, OCHOBAaHHYIO Ha
JIOTMKE Pa3BUTHSI IPEIMETHOTO COIEPKaHMs U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaroLuXCs.

[Iporpamma mo ¢u3uke paspaboTaHa C LEIbIO OKa3aHUS METOIUYECKOH IMOMOIIN
YUHUTEIIO B CO3JaHUU paboyeil mporpamMmsbl 10 y4eOHOMY ITpEeIMETY.

@dusnKa SABISETCS CUCTEMOOOPA3YIOIINM ISl €CTECTBEHHOHAYUHBIX YI€OHBIX MTPEIMETOB,
IOCKOJIbKY (pU3MuUecKue 3aKOHBI JIeKAT B OCHOBE NPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouosorueli, acTpoHOMHEH U (HU3NYECKON reorpadueil, BHOCUT BKJIJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, NPEAOCTaBIseT Haubosiee sICHble 00pa3lbl NPUMEHEHHsS HAydHOTO METoJa
MO3HAHUS, TO €CTh CII0C00a MOMYYCHHUs JOCTOBEPHBIX 3HAHHUI O MUPE.

OnHa U3 rmaBHBIX 3a/a4 (hu3nyeckoro oOpa3oBaHusl B CTPYKType oO0Iiero oOpa3oBaHus
COCTOUT B (POPMHUPOBAHUM ECTECTBEHHO-HAYYHOW T'PAMOTHOCTH W HHTEpeca K HayKe Yy
oOyJaromuxcs.

Wzyuenne ¢u3ukn Ha yriayOJE€HHOM YpOBHE NPEAINONaraeT YBEPEHHOE BIIAJICHUE
CJIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

HAy4YHO OOBSCHATH SIBIICHUS;

OLIEHUBATh U OHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHNUS;

MHTEPIPETUPOBATh JIaHHBIE M MCIIOJIb30BaTh HAayYHbIE JOKA3aTENbCTBA I MOJyYEHUs
BBIBOJIOB.

Henu m3ydyeHus (U3MKH Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs ONPEIEIIECHBbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3alMIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yrBepxkaA€HHON pemenneM Komernn MunncrepctBa npocsemienust Poccuiickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [IK-4BH).

Lenu n3yyenus Gpu3MKU Ha yriayOaEéHHOM YpOBHE:

pa3BUTHE MHTEpeca M CTPEeMJIEHMs] OOy4aroIMXcs K HaydHOMY H3YUYEHHIO IPUPOJIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTaBICHUH O HAYYHOM METOJ€ TMO3HaHuid U  (OPMUpPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIECHHUS K OKPYXXAIOLIUM SIBJICHUSM;

(hopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa M3Y4YEHHUS OCHOB CTPOCHUS
MaTepuu U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMupOBaHHE YMEHHM NMPUMEHAThH (PU3NUYECKUE 3HAHUS U HAyYHBIE OKA3aTeIbCTBA JIIS
0OBSICHEHUS! OKPYXKAIOIIUX SIBICHU;

(dbopMupOoBaHUE MPEACTABIECHUN O POl (U3UKU JJIS Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;

pa3BUTHE TPEICTaBICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHambHOMN
NeSITebHOCTH, CBA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKA K JajbHEWIIeMy OOYyYeHHMIO B 3TOM
HaIpaBIICHUU;



¢dopMHpOBaHHE TOTOBHOCTH K JalbHEHIIEMy H3y4eHUIO (U3MKH Ha YriyOJIEHHOM
YpPOBHE B paMKax COOTBETCTBYIOIIMX Mpoduieid oOydeHHs Ha YpPOBHE CpPETHEro OOIIEro
o0OpazoBaHusl.

JlocTukeHne HTHX LeJedl mporpaMMbl Mo (M3MKE Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00€CIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:

npuoOpeTeHue 3HAHUI O TUCKPETHOM CTPOCHHM BELIECTBA, MEXAaHMUYECKUX, TEIUIOBBIX,
AIIEKTPOMArHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

MpHOOpeTeHnEe YMEHUN aHaIU3UPOBaTh U OOBACHATH (PU3MUECKHE SBJICHUS HAa OCHOBE
U3YyYEHHBIX (PU3NYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHUE METOJOB PEIlIeHUs PAcUETHBIX M KaUeCTBEHHBIX 3ajau, TPEOYIOIIUX CO3JaHUs
U HCTIOJIb30BaHUs (PU3UUECKUX MOJENIEH, BKIIOYas TBOPUYECKHUE U MPAKTUKO-OPHEHTUPOBAHHbIC
3a]a4u;

pa3BUTHE HMCCIEIOBATENbCKUX yYMEHUI: HAOIIOAaTh SBICHUS M H3MEPATh (U3NUYECKUE
BEJIMYMHBI, BBIBUTATh TMIOTE3bl U MpelajaraTth SKCIEPUMEHTaJIbHbIE CIIOCOOBI UX MPOBEPKH,
IUIAHUPOBaTh W TIPOBOAMTH OIBITHI, SKCIEPUMEHTAIbHBIE HCCIEIOBAaHUS, AHAIN3UPOBATH
MOJIy4YEHHBIC JAHHBIE U JIeJaTh BHIBOJIBI;

ocBoeHHE MPUEMOB paboThl ¢ HWHPOpMAIUEH (QUINISCKOro COJMCPIKAHUS, BKIIOUYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTIDKEHUSAX (U3MKK, HHTEpHpeTanuss U KPUTHUECKOE
OlICHMBaHME UH(OPMALINN;

3HAKOMCTBO cO cepamu npodecCHOHATBHON AEATeIbHOCTH, CBSI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIDKEHHSX (PU3UIECKON HAYKH.

Ha wusyuyenne ¢usuku (yrnyOia€HHBIH ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro
obpa3oBanus orBoautcs 340 gacos: B 7 kiacce — 102 gaca (3 gaca B Heaenmo), B 8 kimacce — 102
yaca (3 4aca B Heziento), B 9 kinacce — 136 yacoB (4 yaca B HEJIEIO).

COAEP)XAHUE OBYYEHUSA

7 KJIACC

Pa3nea 1. ®usuka u e€ posib B NIO3HAHMHN OKPY:KAKOIIEro MUpa.

®dusnka — HayKa O Ipupoje. SBieHus NpUpoJIbl (3JIEMEHTBI COEPIKAaHM, BKIOYAOIIIE
MEXIpeAMETHbIE CBsI3U). DU3MUecKHe SBJICHUS: MEXaHUYECKHE, TEIUIOBBbIE, 3JIEKTPUUYECKUE,
MarHMTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnyeckue BeaMuMHbL. PasmepHocTh. Enununmsl gusnyeckux BenuuuH. W3mepenue
¢u3nueckux BenMuuH. OTanoHbl. Pusmueckue mnpudopsl. llena nenenus. IlorpemHocTh
n3mepennit. IlpaBmma Oe3omacHoro Tpyaa mpu padbore ¢ J1abopaTopHBIM O00O0PYIOBAHUEM.
Me:xnyHaponHas cuctema equHull. [lepeBos BHeCUCTEMHBIX eqMHUL B equHuIbl CH.

Kak ¢u3uka u apyrue ectecTBeHHbIE HAyKH M3y4daloT Mpupoay. EcTecTBeHHO-HayuHBbIH
METOJ TMO3HaHMA: HaOJIO/JIeHUE, MOCTAaHOBKA HAy4YHOTO BOIPOCA, BBIIBMKEHHE THIIOTE3,
HKCIEPUMEHT 10 TMPOBEpPKE THUIOTe3, OOBsCHEHHE HabmrogaeMoro spieHus. OmnucaHue
(bU3NUECKUX SBICHUH C TTOMOIIBIO MOJIETEH.

Hemoncmpayuu.

MexaHnuecKkue, TeII0BbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.

duznyeckue NMpuOOpsHl U Mpolenypa NPSIMbIX M3MEPEHHUN aHAJIOTOBBIM U LU(POBBIM
npubopoM.

Jlabopamopuvie pabomol u onsimol.

Omnpenesnenue eHbl JeIeHUs IIKalIbl U3MEPUTEIBHOT0 Mproopa.

N3mepenue paccTossHAN.

W3mepenue momany 1 oobémMa. Metos najieTku.

N3mepenne BpeMeHHU.

W3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenre pa3mMepoB ManbIX Ted1. MeTos psioB.



[IpoBenenue wuccieqoBaHus IO TNPOBEPKE THUMOTE3bl: AANBHOCTh TMOJETA IIApUKa,
MYIEHHOTO TOPU30HTAIIbHO, TeM 0O0JIbIle, YeM OOJIbIIIE BHICOTA ITyCKa.

Paznen 2. [lepBoHayaibHbIe CBeJeHNs 0 CTPOCHNH BelleCTBA.

Crpoenue BemiecTBa: aTroMbl M MOJIEKYJbl, HMX pa3Mepbl M Macchl. OIBITHI,
JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE BEIIECTBA.

JIBrkenne dvactuil BemiecTtBa. CBs3b CKOPOCTH JBHMIKEHHSI YacTHUL[ C TeMIIepaTypoil.
bpoynosckoe amwxkenue. [uddysus. BzanMopeiicTBue dYacTUI] BEMIECTBA: MPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMS BEILECTBA: CTPOCHUE Ta30B, JKHUJIKOCTEHW M  TBEPABIX
(kpucTaminyeckux) Ted. B3auMOCBs3b MEXIy CBOICTBAaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U WX aTOMHO-MOJICKYISpHBIM cTpoeHueM. OCOOCHHOCTH arperaTHhIX COCTOSHUN
BOJIBI.

Jemoncmpayuu.

Hab6mronenrne 6poyHOBCKOTO JBHYKEHUS.

Hab6monenue nuddysum.

Habmonenue sBrneHui, OOBACHSAIOIUXCS MPUTSHKEHUEM WIM OTTAJIKHBAHHUEM YaCTHUIL
BELIECTBA.

Jlabopamopnuvie pabomot u onvimel.

OrneHka guaMerpa aroMa METOI0M PSJIOB (C UCTIONIb30BaHUEeM (oTorpaduii).

OnpIThI 10 HAOTIOICHUIO TETIOBOTO PACIIMPEHHUS Ta30B.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.

Pa3ngen 3. /IBu:xeHue ¥ B3aumMo/jieiicTBue TeJl.

Mexanunueckoe nBwxeHue. [yt u mepemenieHne. PaBHOMEPHOE M HEPABHOMEPHOE
neuxkeHre. CBoOOIHOE MaJeHUEe KaKk MpUMEp HEPaBHOMEPHOTO ABMKEeHHsSI Ted. CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTu U BpeMeHU JABUKCHUSI.

I'paduku 3aBHCHUMOCTE BeNMUYWH, OMHMCHIBaIOIIUX ABMWkeHHe. OOmme mnoHsTus 00
OTHOCHUTEIILHOCTH ABMXKeHUs. CIIOXKEHHE CKOPOCTEH JJIs TEJ, ABMKYIIUXCS apalijIesIbHO.

SBnenue mHepuuu. 3aKOH WMHepUuU. B3aumMmopeiicTBue Ten Kak NPUYMHA H3MEHEHMS
CKOpPOCTH JBWXEHHUSI Tel. Macca Kak Mepa MHEPTHOCTH Tejla B MOCTYNATEJIbHOM JABUKCHUHU.
[TnoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMUYECTBOM MOJIEKYJ B €UHHUIE 00bEMA BEIeCTBA.
Cwmecu u criaBbl. [ToBepXHOCTHAS U TMHEHHAS TIJIOTHOCTb.

Cuna kak XapakTepucTuka B3aumonenctBus Ten. Cuma ynpyroctd M 3akoH ['yka.
N3mepenne cuibpl ¢ TMOMOIIBIO JUHAMoOMeTpa. fIBieHHe TATOTeHHs W cuiia Tsokectu. Cuna
TSKECTU Ha JIpyrux IiaHerax. Bec tenma. HeBecomocts. CrioxkeHue cuil, HampaBJ€HHBIX IO
onHOI npsiMoil. PaBHozelcTBytomas cun. Cuna TpeHus. TpeHHe CKOJNbKEHUsI U TPEHUE MOKOS,
BsI3KO€ TpeHue. TpeHue B Mpupojie U TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHn4eckoro JBHKEHUS Tema.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUXKEHUS.

Habmtoienue sSiBJI€HUS] HHEPIIHH.

HalGmronenne usMeHeHus: CKOpOCTH TIPU B3aUMOJICHCTBUH TEJT.

CpaBHeHME Macc MO B3aUMOJACHCTBHUIO TEIl.

CrnoxxeHue Cul, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.

OmpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIDKCHHs (IIapUKa B JKUJIKOCTH, MOJEIH
AIIEKTPUYIECKOTO aBTOMOOUJIS M TaK Janee).

Onpenenenue cpeaHeil CKOPOCTH CKOJbKEHUS Opycka WM IIapuKa IO HAKJIOHHOMN
MJIOCKOCTH.

Ompenenenue MIOTHOCTH TBEPOTO Tea.

OnbITH, JEMOHCTPUPYIOIIME 3aBHCUMOCTh pacTsDKeHHs (aedopMaiuu) MNpYXKHHBI OT
MIPUIIOKEHHOM CHIIBI.



OMBITHL, TEMOHCTPUPYIOIIKUE 3aBUCUMOCTb CUJIbl TPEHHUS CKOJIBKEHHS OT CUJIbI 1aBJICHUS
Y XapaKTepa CONMPUKACAIOIMINXCS IOBEPXHOCTEM.

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B.

Hasnenue. Cuna ganenus. CriocoObl yMEHBILICHUS U YBEJIMYEHUs JaBieHus. [laBienue
ra3a. 3aBUCUMOCTb JIaBJIEHUS ra3a oT 00bEéMa U TeMmeparypsl. llepenaua naBienust TBEpAbIMU
TeJaMHU, )KUJKOCTSIMU U razamu. 3akoH [lackans. [TneBMaTnueckue MamivHsl.

3aBUCHMOCTh JaBIICHUSI JKHJIKOCTH OT TIYyOWHBI TMOTpYKEHUs. [ HapocTaTHuecKuit
napajgokc. Coobmaromuecs: cocyabl. ['napaBnuyeckue MexaHu3Mmbl. Vcrnoiab3oBaHUE BBICOKHX
JIaBJICHUM B COBPEMEHHBIX TEXHOJIOTUSAX. Y CTPOMCTBO BOJOIIPOBOAA.

Atmocdepa 3emsin u armocdepHoe AaBineHue. [IpuuuHBI CylIecTBOBaHUS BO3AYIIHOMN
obonouku 3emmmn. Onbit Toppuyermnu. M3mepeHue atmMocepHOro MaBicHHs. 3aBUCHMOCTH
atMoc(epHOro JdaBiieHHs OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JleiicTBUe KUIOKOCTM M Ta3a Ha MOIPYKEHHOE B HUX Tello. BpITankuaromas
(apxumenoBa) cuia. 3akoH Apxumena. YCJIOBHE BO3HUKHOBEHHSI  BBITAQJIKHUBAIOLICH
(apxumenioBoii) cuiibl, moarekanue. [lnaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

3aBUCUMOCTb JABJICHUS T'a3a OT TEMIIEpaTyphl.

Ilepenayda naBiueHUs )KUIKOCTHIO U Fa30M.

CooOmaromuecs CoCybl.

I'mppasinueckuii npecc.

[IposiBnenue nericTBus aTMoc(hepHOTO JaBICHHUS.

Cudon.

3aBHCHMOCTH BBITAJIKHBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM B )KUIKOCTh YAaCTH TeJa U
MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue 11aBaHMsS TeN: IUIaBaHUE WM MOTPYXKEHHE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopuvie pabomol u onvimol.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYXKEHHOW B KHUAKOCTH
YyacTH TeJna.

OnpeneneHre BBITAIKMBAIONIEH CHIIBI, JEWCTBYIOIIEW Ha TeNOo, NOTPYKEHHOE B
YKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CUJIbI, JEHCTBYIOLIEH Ha TEJIO B XKUIAKOCTH,
OT Macchl Tena.

OnbITl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTDH BBITAJKHUBAIOLIEH CHUJIBI, JIEWCTBYIOLIEH Ha
TEJIO B JKUJIKOCTH, OT 00BEMA MOTPYKEHHON B KHUIAKOCTh YaCTH T€JA U OT IJIOTHOCTH KUIAKOCTH.

KoHctpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHUE JIOAKA M ONpelesieHue ee€
Ipy30II0ABEMHOCTH.

Pa3pea S. PaGora n MOIIHOCTD. JHEPrus.

Mexannyeckass paboTa JUIsi CHJI, HAMpaBICHHBIX BJOJIb JIMHUUA TEPEMEIICHHUS.
MouHoCTb.

[IpocTeie MexaHU3MBI: pbIYAr, BOPOT, OJOK, TOJUCIACT, HAKJIOHHAS TILIOCKOCTD,
HO>KHUYHBIA MexaHu3M. MomeHT cuibl. PaBHoBecue poruara. [IpaBuno momenToB. [Ipumenenue
mpaBujia paBHOBeCHUs pbluara kK OJ0Ky. «3omotoe mpaBmwio» Mexanuku. KIIJI mpocTteix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannyeckass s>Heprusi. KuHeTmueckas W mNoOTeHIManbHas sHeprus. [IpeBpamienue
OJIHOTO BHJIa MEXAHUYECKOM PHEPTUU B JAPYrod. 3aKOH COXPAHEHMS U MPEBPAIICHUS YHEPTUU B
MEXaHUKeE.

Jemoncmpayuu.

[IpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopmuvie padbomul u onvimol.



UccnepoBanue ycnoBuil paBHOBECHUS pbluara.

N3amepenne KIIJI HakTOHHOM MJIOCKOCTH.

N3ydenne mpaBuiia peraara Jjis OJIBHKHOTO W HEMOIBHYKHOTO OJIOKOB.

Omnpenenenue KITJI moaBm>kHOTO W HEMOABHUKHOTO OJIOKA.

Onpenenenre pabOThI CHIIBI YIIPYTOCTH MPU MOABEME TPY30B MPHU MOMOIIH TTOABHKHOTO
070Ka.

N3yuenue 3aKoHa COXpaHEHUSI MEXaHUYECKOM SHEPTrUu.

8 KJIACC

Paznen 6. TerioBble siBJaeHNS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOEHUs BellecTBa. Macca
U pa3sMepbl aToMOB M MoJeKkyl. OnbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEpAOro, KHUAKOIO U ra3000pa3HOro cocTOSHUM BellecTBa. Kpucramiueckue
u amopdHusie Tena. ['paden — HOBBII MaTepual Ui HOBBIX TEXHOJIOTUN. TeXHOIOTUHU MOJTydYeHuUs
HCKYCCTBEHHBIX aima30B. OObSICHEHHE CBOWMCTB Ia30B, KMJIKOCTEH M TBEPIBIX TEJ HAa OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. IloBepXHOCTHOE HaTsSkKEHUE, CMAayMBaHUE,
KalWUISIpHbIE sBJIeHUs. TemoBoe paciipeHHe M C)KaThe. 3aBUCUMOCTb JIaBJICHHUS Ta3a OT
00BEMa, TeMIeparypsl.

Temnepatypa. CBsi3p TeMmeparypbl CO CpeAHEW KHHETUYECKOW SHEprueil TEeIrioBOro
JBWKEHHUS yacTull. TemneparypHble LIKaJIbI.

Buytpennss sHeprus. CrnocoObl M3MEHEHHUsI BHYTPEHHEH BSHepruu: Teruionepenada u
coBepleHre padboTel. Buibl Terionepenayn: TEIIONPOBOIHOCTD, KOHBEKIIHS, U3JIydeHue. Bubl
TEIUIoNEepelauy B IPUPOE U TeXHUKe. HeoOpaTUMOCTh TEMJIOBBIX MPOLIECCOB.

KonnuectBo TemioTel. YaenbHas TEMIOEMKOCTb BelIeCTBa. 1e€mIooOMEH U TEIIoBOE
paBHoBecHe. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro 0anaHca.

[InaBneHue u oTBEpAEBaHUE KPUCTANIMYECKUX BEILIECTB. Y I€JIbHAS TEIJI0TA IUIABJICHMUS.
[TapooOpazoBanue u  kKoHaeHcanusa. Mcmapenme.  Kumenume.  YienpHas — TeruioTa
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EepHOro JIaBlCHUS.
HacpimenHsblil 1 HeHAChIEHHBIN Map. BiaxxHOCTH BO3AyXa.

DHeprus TOIIMBA. Y IebHas TEIJI0Ta CTOPAHUS.

[Mpunnuner pabotel TemioBbix asurareneid. KIIJ[ termmoBoro asuratens. TemoBbie
JIBUTATENH U 3alUTa OKpYyKarouiei cpeibl. TernnoBble MoTepu B TEMIOCETAX.

3aKOH COXpaHEHUs U MPEBPAICHHS YHEPTUU B MEXaHUYECKUX U TETUIOBBIX MPOIECCaX.

Jemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

HaGmronenue sBieHHIT TOBEPXHOCTHOTO HATSHKEHUS, CMAuMBaHUS U KaWUISIPHBIX
SIBJICHUU.

HabitoieHue TemnoBoro pacivpeHust Ted.

W3meHneHue gaBieHus ra3a npyu U3MEHEHUU 00bEMa U HAarPEBAHUU W OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMieparypsbl.

Buasl Terionepenayun.

OxJaxieHre Ipy COBEpUIEHUH PabOThI.

HarpeBanue nipu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

CpaBHEHME TEIIOEMKOCTEN Pa3IUYHBIX BELIECTB.

Habmonenue kumeHusl.

Habnoienne noctostHCTBa TeMIIEpaTyphl NPy IUIaBJICHUH.

Mogenu TerIoBbIX ABUTaTENEN.

Jlabopamopuvie pabomul u onvimol.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKESHHUS.



OnpIThI 10 BEIpAIIMBAHUIO KPUCTAIOB IIOBAPEHHON COJIM WIIM caxapa.

W3mepenne TtemmepaTypbl NpU IOMOINM JKMJIKOCTHOTO TEpMOMETpa M JaT4uKa
TEMIEPATYPHI.

OnbIThl 0 HAOIIOAEHUIO TEIVIOBOIO PACHIMPEHMSI Fa30B, JKUKOCTEH U TBEPIBIX TEI.

Omnpenenenue 1aBIeHNs BO3AyXa B OaNIOHE MINPHIIA.

HccnenoBanue 3aBUCUMOCTH JIaBJIEHUS BO3/lyXa OT ero o0bEMa U TeMIepaTypsbl.

[IpoBepka THIOTE3bl JUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

HaGnronenne uW3MeHEHHUs BHYTPEHHEH SHEPrHH Tejla B pe3yibTaTe TEIUIONepenayd U
paboThI BHELIHUX CHIL.

HccnenoBanue siBieHNs TEIUI000MEHA IPU CMEIIMBAHUM XOJOIHOM U ropsiueil BOJBI.

OmnpezeneHne KOIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOM IIPU TEINIOOOMEHE C HAarpeThIM
METAJIIMYECKUM LIUIUHIPOM.

OmnpeneneHne MOIIHOCTH TEIUIOBBIX OTEPh (3akoH HploToHa-PuxmMana).

Onpenenenre yenbHON TEMIOEMKOCTH BELIECTBA.

Hccnenoanue npouecca uCapeHusl.

Onpenenenre OTHOCUTENBHOM BIIaXHOCTH BO3AYyXa.

Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazjnen 7. DiekTpuyeckne  MATHUTHBIE SIBJIEHUS.

Onexrpuszauus Ten. /IBa pona aiIeKTpUYECKUX 3apsanoB. B3aumoneicTBue 3apsyKeHHBIX
ten. 3akon Kynona.

Onexrpuueckoe none. HanpsskéHHOCT aniekTpudeckoro nods. [IpuHiun cynepnosunuu
AIIEKTPUYECKHUX IT0JIeN (Ha KaUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTapHbIN dJeKTpUuYecKuil 3apsan. CrpoeHue
atoMa. [IpoBOJHUKM, NUANEKTPUKH U TOIYHPOBOJHUKH. 3aKOH COXPAHEHHUS 3JIEKTPHUYECKOIO
3apsza.

DNEeKTpUUECKUH TOK. YCIOBUS CYLIECTBOBAHMS SJEKTPUUYECKOro ToOKa. VcTouHMKuM
IOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B METAJUIAX, )KUJKOCTSIX U razax.

Onexrpuueckasds uenb. Cwia TOKa. OJIEKTPUUECKOE HaIpsDKEHHE. AMIEpMETp U
BOJIbTMETP B LIENU MOCTOSTHHOTO TOKA. COMPOTUBIIEHHE MPOBOIHUKA. Y IEIbHOE CONPOTHUBIIEHUE
BeniecTBa. 3akoH Oma g ywactka nenu. [locrnenoBarenpbHoe M MapalljIelIbHOE COEIUHEHUE
npoBogHukoB. DJIC B memu mocTtosHHOTO Toka. 3akoH Oma mns mosHoW 1enu. [lpaBuia
Kupxroga. Pacuér npocThix snekTpudeckux uemneil. HenuueitHbie 371eMeHTHI.

Pabota u MOIIHOCTD 37EKTpUUECKOT0 ToKa. 3aKkoH Jxoynsg-Jlenna. DnekTpudyeckue Henu
U MIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHUe.

[TocTostHHBIE MarHWTHL. B3aumMOJeHCTBHE IOCTOSIHHBIX MAarHuTOB. MarHuTHOeE IOJe€.
MarnauTtHoe nose 3eMiId ¥ €0 3Ha4eHue A ku3HU Ha 3emute. OnbIT Dpcrena. MarauTHoe nosue
anekTpudeckoro Toka. OmbiT Ammnepa. IlpuMeHeHue aeKTpoMarHuToB B TeXHHKe. JleficTBue
MarHMTHOTO IOJI Ha IPOBOAHMK ¢ TOKOM. Cuiia Amrepa M OIpeneicHHE €€ HalpaBIICHUS.
ONeKTpoJABUTaTENb IOCTOSHHOTO ToKa. Vcronb30BaHUE 3JIEKTPOABUTATENEd B TEXHUUECKHUX
YCTPOICTBAaxX M HAa TPAHCIIOPTE.

Oneitel  @apanes. SfIBieHue d3JeKTpOMarHUTHONM uHAykuuu. IlpaBuno JleHua.
OnextporeHepatop. CrocoObl MOMyYeHHs] 3JIEKTPUUYECKOM HHEepruu. OJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX MCTOYHHKAX DHEPIHU. DKOJOTHYECKHE MpOOSieMbl 3HEPreTUKH. TOIUIMBHbBIE
AJIEMEHTHI U HJIEKTPOMOOHIIH.

Hemoncmpayuu.

OnexTpusanus Tel.

JIBa posia 2JIeKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEll.

YCTpOUCTBO U IEHCTBUE IIEKTPOCKOIIA.

DnexTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsII0B.



MonenupoBaHue CHJIOBBIX JIMHUN SJEKTPUUYECKOTO TMOJIA C TOMOMIBIO OyMa)KHBIX
CyJITaHOB.

[IpOBOIHUKY U TUBIEKTPUKH.

HcToyHnKH OCTOSIHHOTO TOKA.

JIenCTBUA DIEKTPUYECKOTO TOKA.

DIEKTPUYECKHUM TOK B )KUJIKOCTH.

I"a3oBbIii pazps.

N3mepenue cuiibl TOKa aMIEepMETPOM.

N3mepenue 31eKTpUuyecKoro HanpsKEHUs BOJIBTMETPOM.

Peocrat u marazuH conpoTUBIICHUN.

B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH PA3AEIICHUS IOIOCOB MarHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarnuTtHoe noJjie ToKa. IJIeKTPOMarHur.

JleficTBrE€ MarHUTHOTO IOJIL HA IPOBOJHUK C TOKOM.

DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA.

OnbiThl Dapajes.

DNEeKTPOTeHEePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnuvie pabomot u onvimel.

OnBITHI 10 HAOIOICHHUIO SJICKTPU3AIUH TEJl TIPU COMMPUKOCHOBCHUU U MHTYKITUCH.

HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U IUSJIEKTPUKH.

COopka u uCHbITaHUE IEKTPUUECKOMN IEMH MTOCTOSTHHOTO TOKA.

UccnegoBanue 3aBUCMMOCTH CUJIBI  TOKAa, MIPOTEKAIOLIErO0 Yepe3 Ppe3ucTop, OT
HaIPsKEHUSI HAa PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThL, JEMOHCTPUPYIOLIKE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COITPOTUBIICHHUS TPOBOIHUKA
OT €r0 JJIMHBI, IUIOIIA/IA MTONIEPEUYHOT0 CEYCHUS U MaTepHalia.

Onpenenenue yaeabHOr0 CONPOTHUBIICHUS IPOBOIHUKA.

[IpoBepka mpaBmiia CIOKEHUS HAIPSHKEHUN MPU MOCIEI0BATEIILHOM COSAMHEHUU JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuIia st CUITBI TOKA MPHU MapAJIICITBHOM COEAMHEHUN PE3UCTOPOB.

Onpenenenne 3/1C n BHyTpEHHETO CONIPOTUBIICHHSI HCTOYHUKA TOKA.

[Iposepka nmpasuit Kupxrodga.

[IpoBepxka BbimosHeHHs 3ak0Ha OMa J1sl HOJTHOM LIeTH.

N3yuenne BOJIBTAMIEPHBIX  XApPAKTEPUCTUK  HEIMHEHHBIX  DJIEMEHTOB  (JIAMIIbI
HaKaJMBaHUS WM TOTYIIPOBOJHUKOBOTO TMO/IA).

Ompenenenue paboOTHI JIEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

Ornpenenenre MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.

Onpenenenue KII/] narpeBarens.

HccnegoBanne MarHUTHOTO B3aUMOJIEHCTBHSI OCTOSTHHBIX MAarHUTOB.

N3yuenne MAarHUTHOTO TOJS TOCTOSHHBIX MArHUTOB TMPU HX OOBEIUHCHUH U
pa3JieJIeHUN.

UccnenoBanue nericTBUs 3IEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aMMOJIEUCTBHS KATYIIKH C TOKOM U
MarHuTa OT CHJIbI M HaIpaBJIEHUs TOKAa B KaTYIIKE W OT HAIW4YUS (OTCYTCTBHUSA) CEpIACYHUKA B
KaTylIKe.

N3yuenune neiicTBUS MAarHUTHOTO TIOJISI HA MIPOBOJAHUK C TOKOM.

KoncTpyupoBanue u u3yueHue paboThl IIEKTPOABUTATENS.

N3amepenne KIIJ[ anmekTpoaBuraTeIbHON YCTAaHOBKH.

OneITBl MO HCCIAEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHOM MHIYKLHMH: HCCIIEIOBaHUE
W3MEHEHUH 3HaYEHUS U HaINPaBJIEHUS WHIYKIIMOHHOTO TOKA.



9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHHUS.

Mexannueckoe aBuxeHue. MatepuanbHas Touka. CriocoObl OMMCAHHUS MEXaHHYECKOTO
JBWDKEHUS: TaOIMuHbIN, rpaduueckuii, ananutuueckuii. Cucrema orcuyéra. OTHOCHTEIBHOCTD
MEXaHUYECKOTO JBUKEHUS.

BekropHble BENWYMHBI, ONEpalud C BEKTOpaMH, INPOEKUHMH BeKTopa. Panmyc-BekTop
MaTepUalbHOM TOYKH, NEPEMEILICHUE Ha IJIIOCKOCTH. PaBHOMEpHOE NPSIMOJIIMHEMHOE JBUKEHUE.
HepaBHomepHOe mnpsimonuHeiliHOe nBukeHHE. CpenHsss U MIHOBEHHas CKOpPOCTb Teja Ipu
HEPaBHOMEPHOM JIBH>)KECHHH.

VYckopenne. PaBHOYCKOpEHHOE NPSMOJIMHEWHOE IBM)KEHUE. Y CKOpPEHHE CBOOOJHOTO
nagenus. Oneitel [Nanunes.

I'paduueckas uHTepHpeTalyst yCKOPEHHUS, CKOPOCTH, MPOHAEHHOrO MYTH |
NepeEMEIICHUS AJIs IPSIMOINHENHOTO ABUKECHUSI.

JIBrokeHue Tela, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.

JIBrkeHune 1o OKpYKHOCTH. JIuHelHas CKOpOCTh, YIJIOBas CKOPOCTh, IEPUOJ U 4acTOTa
oOpaillleHusi NpU PaBHOMEPHOM JIBUJKEHHUH IO OKpPYKHOCTH. CKOpPOCTh U YCKOpEHHE IpHU
JBUKEHUHU 110 OKPYKHOCTH.

Bexrop cunel. PaBHOAEHCTBYIOMAsA CHIIA.

[Tepsriit 3akon Herotona. Bropoii 3akon Hetotona. Tperuit 3akon Herotona. Ilpuniun
CYNEPIIO3ULUHN CHUIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujia TPEHUs CKOJIbKEHUs, CUila TPEHUs
MOKOsI, Ipyrue Buasl Tperus. KoaddunuenT tpenus.

JIBrKeHue Tel MO OKPYKHOCTH MO J€HCTBUEM HECKOJIBKUX CHIL.

3axoH bepnymiu u noabéMHas cuiia kpopliia. CoBpeMEHHBIE JIETaTeIbHbIE allllapaThl, Cy1a
Ha TOJBOAHBIX KPBUIbSX, AaHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWISAX. JIBuMKeHHE Mmoe3na Ha
MarHUTHOW MOJYIIKE.

Cuia TsOKECTM W 3aKOH  BCEMUPHOIO  TArOTEHUs. J[BM)KEHHME Teln  BOKpYT
IrpaBUTALMOHHOIO IeHTpa (B ToM uucie IuiaHeT Bokpyr Cosnna). IlepBas kocMuyeckas
ckopocTb. HeBecoMOCTh U neperpys3ku.

PaBHOBecue marepuanbHONM TOUKH. AOCONMIOTHO TBEpHOEe Teno. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpallleHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3meHeHune wummynbca. MMmynabe cuibl. YOpyroe W HEYIpyroe
B3aUMO/ICHCTBUE. 3aKOHBI U3BMEHEHUS U COXPAHEHUsI UMITYJIbCca. PeakTUBHOE IBUIKEHHUE.

Mexanunyeckas pabota U MOIIHOCTh. PaboTa cui TskecTH, ynpyroctd, Tpenus. CBszb
sHepruu u pabotel. [loTeHHManpHas SHEprus Tena, MOJHSATOTO HaJ TMOBEPXHOCTBHIO 3EMIIH.
ITorenumanpHas 3Heprus cxxaroil npyxxuHsl. Kunertndeckas sHeprus. Teopema 0 KHHETHYECKOU
SHEPruu. 3aKOH U3MEHEHUS U COXPaHEHUSI MEXaHUYECKOM YHEPruu.

Hemoncmpayuu.

Habmroienne MexaHn4eckoro JBMKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHue myTell M TPAeKTOPUN IBMKEHMSI OJHOIO WU TOTO K€ Tejla OTHOCUTEIBHO
pa3HbIX TeJl OTCUETA.

N3mepenne CKkopoCTH U YCKOPEHHUs MPSIMOIMHENHOTO ABUKECHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKCHMUS.

Habntoienne ABM>KEHUS Tela o OKPY>KHOCTH.

Habmroienne MexaHW4ecKuX SBICHUH, MPOUCXOISAIMINUX B cucTeMe oTcuéra «Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUH OTHOCUTENIbHO KaOuHeTa (GU3HKH.

HabOmionenne paBHOBecUst TeN, CBOOOJHOTO TMajeHHs, KojeOaHWUs MasTHHKA B
WHEPUUAIBHBIX CUCTEMAX KaK IMOATBEPKACHHUE MPUHIIAIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHMS T€Jla OT €r0 MAacChl U IEHCTBYIOIIEH HA HETO CHJIBL.

Habutoienne paBeHcTBa CUIT IPU B3aUMOJIEHCTBUU Tell.

N3meneHue Beca Tesna Ipu YCKOPEHHOM JIBUKCHUH.



Ilepenava nmmynbca Ipu B3aMMOJEHCTBUU TEIL.

[IpeobOpazoBanms YIHEPTUN TIPH B3AUMOICHCTBHH TEJI.

CoxpaHeHne UMITyJIbca IPU a0COIIOTHO HEYIIPYTOM B3aUMOIEHCTBUU.

CoxpaHeHue UMIyJbca IPU yIPYroM B3aUMOJEHCTBUY.

HaGumoieHne peakTHBHOTO ABUKCHHUS.

CoxpaHeHue SHepruy Ipu CBOOOJHOM MaICHHH.

CoxpaHeHHe d3Hepruu npy ABMKEHUU TeNa M0/ JEMCTBUEM MIPYKUHBI.

Jlabopamopnusie pabomot u onvimel.

KoHcTpynpoBanue Ttpakra A pa3roHa W JajJbHEHIIEro pPaBHOMEPHOIO JABMXKEHUS
IIapHKa UK TEJIEKKH.

Omnpenenenue cpegHeil CKOPOCTH CKOJBKEHHUS Opycka WM JBWKCHHS IIapuKa II0
HaKJIOHHOH IJIOCKOCTH.

OmnpeneneHre YCKOpPEHHs Tejla IPU PABHOYCKOPEHHOM JBM)KEHHUU I10 HAKJIOHHOMN
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTU OT BPEMEHM IPU PABHOYCKOPEHHOM JBUXKEHUU 0€3
HayaJbHOM CKOPOCTH.

[TpoBepka TUIOTE3BI: €CIIM MPU PAaBHOYCKOPEHHOM JIBHKEHHH 0€3 Ha4aJbHOW CKOPOCTH
IYTH OTHOCSTCS KaK psii HEUETHBIX YUCENI, TO BPEMEHA OJJMHAKOBBI.

HccnenoBanue 1BUKEHUS Teja, OPOLIEHHOIO MO/ YIJIOM K TOPU3O0HTY.

HccnenoBanne 3aBUCUMOCTH CHUJIbl TPEHHUS CKOJIBKEHHS OT CUJIbl HOPMaJbHOI'O
JTaBJICHMUSL.

Onpenenenue ko3 uiueHTa TpeHus: CKOIbKEHHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOLIEH B NMPYXHHE, OT CTENEHU
neGopMaluu MpyKUHBI.

Omnpenenenue paboOThl CHJIBI TPEHUS TPU PABHOMEPHOM JIBWKEHMH Tela 10
TOPU30HTAIILHON ITOBEPXHOCTH.

Omnpenenenue paOOThl CHIIBI YOPYTrOCTH MpH HOAbEME TIpy3a C HUCIHOJIb30BAHUEM
HENOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

Pa3zgen 9. Mexann4yeckue KoJe0aHuA ¥ BOJHBI.

KonebarenbHoe auxenne. OCHOBHbIE XapaKTEPUCTUKHM KOJIEOaHM: MEpHOJI, 4acToTa,
ammuTyaa. I'apMoHnueckue koneOaHus. 3aryxaronie Konebdanus. BelHyXIeHHbIe KoneOaHuUs.
Pe3onanc.

MaremaTHuecKuil U Ipy>KUHHBIA MasTHUKU. [IpeBparenue sHepruu npu KonedareaIbHOM
JIBY)KCHUH.

Mexanuueckue BOJIHBIL. [IpomosnbHble U monepeuHble BOIHBI. CBONWCTBA MEXaHHYECKHX
BOJIH: MHTepepeHuus u audpakuusa. [[nvHa BOJIHBI U CKOpPOCTh €€ pacHpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TeIE, CEHCMUUYECKUE BOJIHBI.

3Byk. Pacnipoctpanenue u otpaxeHnue 3Byka. [ poMKOCTb 3ByKa U BbicOTa TOHA. Pe3oHaHC
B akyctuke. MH}pa3Byk u ynbTpa3Byk. Mcmonp3oBaHHME yIbTpa3BykKa B COBPEMEHHBIX
TEXHOJIOTHUSIX.

Jemoncmpayuu.

Habmtonienue xosnebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.

Habmtonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmtoienne BeIHYX/IeHHBIX KOJle0aHUIl 1 pe30HaHca.

Pacnpoctpanenue npo0ibHbIX U MOMEPEUHBIX BOJIH (Ha MOJEIN).

Habmonenne nntepdepeHnu 1 AMPPaKIK BOJIH HAa TOBEPXHOCTH BOJIBI.

HabmntoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKyCTHUYECKUI pE30HaHC.

Jlabopamopuwvie pabomot u onvimel.

Omnpenenenre 4acToThl U Mepro/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.

OmnpeneneHne 4acTOThI ¥ EPHOAA KoJleOaHUH MPYKUHHOTO MassTHUKA.



HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH.
HccnenoBanme 3aBUCHMOCTH TepUoAa KoJIeOaHWM NPYKUHHOTO MAasTHHKA OT MAacChl

rpysa.
[TpoBepka HE3aBUCUMOCTH MEPHOA KOJICOAHUH TPy3a, TOABCIICHHOTO K JICHTE, OT MacChl

rpysa.

OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh NEpUOAa KOJCOaHUH MPY>KUHHOTO MasiTHHKA
OT Macchl Ipy3a U )KECTKOCTHU HPYKUHBI.

N3mepenue yckopeHust CBOOOHOTO MajieHusl.

Pa3nes 10. D1eKTpOMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbBIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJie. DJNEeKTPOMAarHuTHbIE BOJHBL. CBOWCTBA AJIEKTPOMArHUTHBIX
BouH. [lIkasa 31eKTpOMarHuTHBIX BOJIH. VcIionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM
cBs3u. Paguonokanus. Kocmuueckas cBA3b.

DnekTpoMaruuTHasi mpupoja cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa CBeTa:
uHTephepeHIus U TudpaKiusl.

Jemoncmpayuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WuTepdepennus u audpaxus cBera.

Jlabopamopnuvie pabomot u onvimel.

W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO TenedoHa.

[IpoBeneHue ONBITOB MO HAOMIOACHUIO HHTEPPEPEHIIUN U TUDPAKIIUU CBETA.

Pa3nes 11. CBeToBbBIe sIBJICHUS.

JlyyeBast MoJienb CBeTa U reoMeTpuueckas onTuka. Mcrounuku cseta. [IpsmonuneiiHoe
pacrtipoctpanenue cBera. 3atmeHusi Connna u Jlynsl. Otpakenue cBeta. Ilinockoe 3epkaiio.
3akoH oTpaxeHus csera. [locrpoenne nzodpaxkenuii, chopMUPOBAHHBIX 3€PKATIOM.

[Ipenomsienne cBera. 3akoH MpenomieHus cBeTta. [lonHoe oTpaxeHue CBeTa.
Hcnonp30BaHre MOTHOTO OTPAXKEHHS B ONTHYECKUX CBETOBOJaX, ONITOBOJIOKOHHAS CBSI3b.

Jlunza, xonm snyuyedt B smH3e. Dopmyna ToHKOM suH3BL. [locTpoenue wuzo0paxeHUH,
c(OpMUPOBAHHBIX TOHKOM JHH30M. Omnrtuyeckas cuctema ¢oToamnmnapara, MHUKPOCKOMa U
Teneckona. ['na3, kak onTuyeckas cuctema. bauzopykocTs U 1anbHO30PKOCTb.

Paznoxxenue OGemoro cera B crmekTp. OmbiTel HpioToHa. CroxkeHHE CHEKTPabHBIX
uBeToB. Jlucnepcus cBera.

Jemoncmpayuu.

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenne n300pakxeHUil B IIIOCKOM 3€pKaJe.

[Ipenomnenue cBera.

OnTruyeckuii CBETOBO/I.

Xon ntyueil B coOuparole aunse.

Xox Jydell B pacCenBaroOLIeH JIMH3E.

[Tomy4yenne n300pa’keHU C TOMOIIBIO JIMH3.

[Tpunumn neiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

Mopens riasa.

Pa3noxxenue 6enoro ceera B CEKTP.

[Tonmy4yenue 6e10ro cBeTa NpH CIOKEHUH CBETa Pa3HbIX [[BETOB.

Jlabopamopuvie pabomol u onsimol.

HccnepoBanue 3aBUCUMOCTH YIJIa OTPAKEHUsI CBETOBOTO JIyda OT yrija HaJeHHus.

N3ydenue cBoiCTB M300paskeHNUs B IUIOCKOM 3€pKaie.

HccnepoBanue 3aBUCUMOCTH YIJia MPENIOMJIEHUS OT YIJIa MAaJIeHUsl CBETOBOTO Jiydya Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tonmy4yenue n300paXkeHU C MOMOIIIBIO COOMPAIOLIEH JTHH3HI.

Omnpenenenne HOKYCHOTO PacCTOSTHUS M ONTHYECKON CHIIBI COOMpArOLIEei INH3bI.

OMnBITH IO PA3NIOKEHHUIO OEIOTo CBETa B CHEKTP.



OnbITHl 1O BOCHPUATHIO I[BETa MPEIMETOB MpPU HX HAONIOJECHUM Yepe3 LBETOBbIC
(UITBTPHL.

Pasnen 12. KBanToBbIe siBJIEHUS.

OmnebiTel Pezepdopna u muranerapuas mojzens aroma. Mogens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIie CIIEKTPBI.

PamnoaktuBHOCTh. Anbda-, O6era- u ramma-usnydeHus. CTpoeHHE aTOMHOTO fpa.
Hyknonnas mogmens aromuHoro sapa. M3oromsl. PannoaktuBHBIE TpeBpaineHus. Ilepuop
noyiypacnaaa aToMHbIX sifep. JleficTBHe paJIMOaKTUBHBIX H3JIyYEHHIl HA YKUBBIE OpPraHU3MBbI.
3amuTa OT paJuOAKTUBHOTO U3JIy4YEHUSI.

SAnepHble peakuuy. 3aKOHbI COXpPaHEHUS 3apsAI0BOIO U MACCOBOI'O YMCE. DHEPIHUsl CBA3U
aToMHbIX saep. CBs3p Macchl U dHepruu. Peaknuu cuHTe3a u JeneHus saep. VcrouHuku
sHepruun ConHoa U 3BE3A. SlnepHas dSHepreTuka. OKOJIOTMYECKHe MpoOJIeMbl sIepHOU
SHEPreTUKHU.

Hemoncmpayuu.

CrieKTphl U3JTy4yeHUs U MOTJIOIIEHUS.

CrexTpsl pa3au4HbIX T'a30B.

CrnexTp Bomopo/ia.

Habmonenue TpekoB B kamepe BunbcoHa.

Pabora cuérurka HOHU3UPYIOMUX U3ITYICHUH.

Perucrpanus nznydenus: npupoAHbBIX MUHEPAJIOB U ITPOIYKTOB.

Jlabopamopuvie pabomol u onvimol.

Habmtoienne CriiomHbIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

HccnenoBanue TpPeKOB: HM3MEPEHHME DSHEPIUM YacTHIBI 10 TOPMO3HOMY NyTH (110
doTorpadusm).

N3mepenue paaroakTuBHOTO (oHa.

IHoBTOPHUTEIBbHO-00001IAKO NI MOYJIb.

[loBTOpUTENBbHO-0000IIAIOIIMKA  MOJYAb IpEAHA3HAuY€H I CUCTEMaTH3aluu U
0000111eHUS TPEIMETHOTO COAEPIKAHUSI U OIBITA IEATEIbHOCTH, TPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (u3uku yriyOnEHHOTO YpOBHS, a TaKKe JMJs MOJITOTOBKHM K OCHOBHOMY
roCcy/1apCTBEHHOMY 2K3aMeHY 10 (U3UKeE.

B nmnpormecce wu3yueHus JaHHOIO MOJYJS pPEATU3YIOTCS W IOJNYy4YaloT JajbHeilliee
pa3BuTHE yueOHbIE JIeHCTBUSA, 00ECIeUnBaIOLINE TOCTHKEHNE NTPEIMETHBIX U METAIPEeIMETHBIX
pe3ynbTatoB oOyueHus, (HOpMHpPOBaHUE E€CTECTBEHHO-HAYYHOH I'pPaMOTHOCTH: OOBSICHEHHE U
OIMCaHME SIBICHUI Ha OCHOBE NMPUMEHEHUs (GU3NUECKUX 3HAHWUH, NCCIIE0BATEIbCKUE AEUCTBUS
(BBIABMIKEHHME TMIOTE3, IOCTAHOBKA €M M IUIAHUPOBAHUE HCCIIECOBAHMSI, aHAINU3 JIAaHHBIX U
IIOJIy4YEHUE BBIBOJIOB).

[IpennourutenbHOM (QOpMON OCBOEHUS MOAYNS SABISETCS MPAKTUKYM, IporpaMma
KOTOPOTO BKJIFOYAET:

pelieHre 3a/1a4, OTHOCSIIMXCS K Pa3IMYHBIM pasjfielaM M TeMaM Kypca (U3UKH, B TOM
quciie 3a1a4, MHTETPUPYIOIINUX COAEPKaHUE PA3HBIX Pa3eiioB;

BBITIOJTHEHHE JIA0OPATOPHBIX pabOT U ONBITOB (BKJIIOYasi pabOTHI U ONBITHI U3 EPEYHEH K
paszenam Kypca) B YCIOBHSIX CaMOCTOSITENIBHOTO IJIAHUPOBAHUS MPOBEACHUS HMCCIEIOBaHUS,
BbIOOpA 1 00OCHOBAHHUS METOJ1a U3MEPEHUSI BETUUMH, COOPKU IKCIIEPUMEHTAIbHON YCTaHOBKU;

BBHITIOJTHEHUE MPOOJIEMHBIX 3a/laHUuil MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa (3adaHus
M0 €CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH), B TOM WYHCIE 3aJaHUid C MEXKIPEIMETHBIM
COJIepIKaHUEM;

paboTy Haa TPYNIOBBIMM WJIM HWHAWBUIYAJTbHBIMH MPOEKTaMH, CBS3aHHBIMU C
coJiepKaHueM Kypca (PU3HKH.

N3ydyeHne moBTOPUTENIbHO-0000MIAIOIIET0 MOAYIISI MOXKET 3aKaHYMBAThCS MPOBEICHUEM
JIMarHOCTUYECKOM paboThl 3a Kypc (QU3UKU YriayONE€HHOrO YpOBHS, BKJIIOYAOLIEH 3aaHus
pPa3HOr0 YPOBHSI CJIOKHOCTH. Pe3ynbTaThl BBINOJHEHHUS JAMATHOCTUYECKOW pabOThl MOTYT
MOKa3bIBaTh CTETIEHb TOTOBHOCTH OOYYAIOIIUXCSI K OCHOBHOMY T'OCYAApCTBEHHOMY SK3aMEHY I10



¢u3uke, a TaKXKe CBUACTENbCTBOBATH O JOCTUTHYTOM YpPOBHE €CTECTBEHHO-HAYyYHOH
IPAMOTHOCTH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUMS

N3ydyenne ¢u3uku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HaIlpaBI€HO Ha
JTOCTHIKEHUE THYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesymbrare usydeHuss (UMK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
00ydJaronerocs T0JDKHbBI ObITh C(HOPMHUPOBAHBI CICAYIOMNE TUYHOCTHBIE PE3yJIbTAThl B YaCTH:
. I)nampuomuueckozo eocnumanus:
MPOSIBJICHUE WHTEpECa K UCTOPHH M COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (hU3UIECKOM
HAYKH;
[IEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;
. 2)epasrkccoanckozo u 0yxo6Ho-HPAGCMEEHHO20 60CHUMAHUA:
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJEHUH OOIIECTBEHHO 3HAUMMBIX U STHYECKHUX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM IPUMEHEHHUEM JTOCTHKCHUN (DU3HKWY;
OCO3HaHHE BAXKHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;
. 3)acmemuyeckozo 60OCHUMAHUA:
BOCHPUATHE ICTETUUYECKUX KauecTB (PU3MUECKON HAyKH: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
. 4)uyennocmu HayuHO20 NOZHAHUA:
OCO3HaHUE IEHHOCTU (PU3MYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI,
OpHUEHTAIMS B JEATCIILHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEICTaBICHHIA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS ITPUPO/IBI;
pa3BUTHE HAYYHOU JIFOOO3HATENIHHOCTH, MHTEPECA K UCCIIEI0BATEILCKON e TEIbHOCTH;
. 5)popmupoeanun Kynomypel 300po6va u IMOUUOHATLHO20
onazononyuusn:
OCO3HaHWE IIEHHOCTH 0e30MacHOro o0pas3a >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, B&XKHOCTH MPaBUII O€30ITaCHOTO TOBEACHUS HA TPAHCIIOPTE, HA TOPOrax, ¢ MIEKTPHUIECKUM
U TETUIOBBIM 000PYZOBaHHUEM B JOMAIIHHUX YCIOBUSX;
c(hOpMHUPOBAHHOCTh HaBBIKA pedIeKCUM, TPU3HAHNUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
K€ TIpaBa y pyroro 4eioBeKa;
. 6)mpyooeozo éocnumanusn:
aKTUBHOE y4acTHE B PEUICHUH MPAaKTHUECKUX 3a/ad (B paMKax ceMbH, 00pa3oBaTeNbHOM
OpraHu3aIiy, ropoja, Kpasi) TEXHOJIOTHYECKON M COLMAIbHON HANPaBICHHOCTH, TPEOYIOIINX B
TOM 4ucCle U GU3NYECKUX 3HAHHUIA,
WHTEpEC K MPAKTUUECKOMY U3YUEHHIO MPOeCcCuid, CBA3aHHBIX ¢ (PU3UKOI;
. 7)IK0102U"eCK020 60CRUMAHUA:
OpUEHTAIMsI Ha PUMEHEHHE (PU3NYECKUX 3HAHWM JIJIST PEIICHUs 3a71a4
, TUTAHUPOBAHMS MTOCTYIKOB M OLIEHKH UX BO3MOJKHBIX MOCIJIEJICTBUM JJII OKpYXKarolen
Cpenpbl;
OCO3HaHHUe TTI00aTBHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U yTel UX pPelIeHus;
. 8)aoanmayuu K usmenAOWUMCA YCI0BUAM COUUATLHOU U RPUPOOH O
cpeovl:
MOTPEOHOCTh BO B3aWMOJICHCTBUM TIPH BBHITIOJHEHWH WCCIIEIOBAHUNA ¥ TPOCKTOB
(bu3MYECKON HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIPYTHUX;



MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 IMPAKTUYECKYIO ACATENbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, YMEHUH (POPMYyIUpOBaTh UJEH, TOHSITHUS,
TUIIOTE3BI 0 (PU3NIECKUX 0OBEKTaX U SIBICHUSX;

IUTAaHUPOBAHKUE CBOETO PA3BUTHA B IPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUM;

CTpEMJICHHE aHaJIM3UpPOBATh M BBIABIATH B3aUMOCBSA3M TIPUPOJABI, OOLIECTBA H
9KOHOMHKH, B TOM YHCJIE C UCII0JIb30BaHUEM (DU3NYECKUX 3HAHUM;

OLICHKAa CBOMX JEHCTBUM C y4E€TOM BIMSHUA Ha OKPYXKAIOIIYIO CpPEAy, BO3MOXKHBIX
17100aJ1bHBIX IOCIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynabrare ocBoeHMs IporpamMmbl 1O (DU3MKE HA YPOBHE OCHOBHOIO OOILEro
00pa3oBaHus JOJKHBI OBITH COPMHPOBAHBI MeTalNpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOLINE
IIO3HABATEJIbHbIE YHHUBEpCAJIbHbIE Yy4yeOHbIE JEHCTBUSA, KOMMYHHUKATHUBHBIE YHHUBEPCAJIbHBIE
yueOHbIe ISHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUeOHbIE IeHCTBUS.

IMo3naBaTeIbHbIe YHHBepPCcAIbHbIE yueOHbIe AeiicTBUSA

Ba3oBble joruyeckue aeiicTBus:

BBISIBIISIT W XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKA OOBEKTOB  (SABICHHIA),
KJ1acCU(UIIUPOBATH UX;

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTUBOPEYHSI B pacCMaTpPUBAaEeMBIX (haKkTaX, JaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;

BBISIBJISTh TMPUYMHHO-CIICACTBCHHBIC CBSI3W TPU W3YYCHUU (QU3NYCCKUX SBICHUN H
MPOLIECCOB, JIEJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JECTYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUECHUH,
BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3IX (DU3UUYCCKUX BEINIVH,

CaMOCTOSITENILHO BBIOMPATh CIOCO0 pelleHus: yueOHoM Qu3ndeckor 3a1ayu (CpaBHEHUE
HECKOJIbKMX BapHUaHTOB PEIICHUs, BHIOOp Hambolee MOIXOISAIIETO ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebcKue 1eiicTBUS:

UCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MMO3HAHUS;

MPOBOJIUTH TI0 CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY ONBIT, HECIOXKHBIN (PHU3NIECKUi
HKCHEPUMEHT, HEOOJIBILIOE UCCIIET0OBAaHUE (PU3UYECKOTO SIBICHUS;

OLIEHUBATh HAa NPUMEHHMOCTh M JOCTOBEPHOCTh HH(OPMAIIMIO, MOJYYCHHYIO B XOJIE
MCCJICTOBAHMSI MU DKCIIEPUMEHTA;

CaMOCTOSITENTFHO (POpMYyITMPOBATH OOOOIIEHHS ¥ BBIBOJIBI 110 PE3YJIbTAaTaM MPOBEIAEHHOTO
HaAOIIOIEHUS, OTBITA, UCCIICIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (U3UUECKUX IPOIECCOB, a TAKKE
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

MPUMEHSITh PAa3IMYHbIE METONbI, MHCTPYMEHTHI U 3alpochl MPH TOHUCKE U OTOOpe
nH(pOpMaLlMU WIN JaHHBIX C YUETOM IPENIoKEHHON yueOHOo! (hr3nueckoi 3a1auu;

aHAIIM3UPOBaTh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH WH(GOPMAIIMIO Pa3THUHBIX
BUOB U (pOPM TIPEIICTABICHHUS;

OLICHUBATh HAAEKHOCTh MH(POpPMAIMH TO KPUTEPHUSIM, MPEATOKEHHBIM YUUTEIEM WU
c(OPMYITHPOBAHHBIM CAMOCTOSITEIILHO;

CaMOCTOSITENILHO BBIOMpaTh ONTUMAIbHYIO (GOpPMYy TpPEACTABICHUS HHPOPMAIUU U
WITIOCTPUPOBATH PellacMble 33a9i HECTIOKHBIMU CXeMaMH, TUarpaMMaMi, WHOW TpaduKoil 1
UX KOMOWHAIUSIMHU.

KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUA:



B XoJe OOCYXIeHHs ydeOHOro MarepHuaia, pe3yJbTaToB JadOpaTOpHBIX pPaboOT U
MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXKJaeMOHl TEeMbl M BBICKA3bIBaTh WJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MMOJIepKaHne OJ1aroKelaTeIbHOCTH OOIICHUS;

CONOCTAaBJIAThL CBOM CYXACHUA C CYXICHUSIMU JPYyrUX YYaCTHUKOB JUAJIoOra,
00OHapYXHBATh Pa3IUUYKHE U CXOACTBO MMO3UIIMI;

BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

myOJIMYHO  TPENCTaBIATh  PE3yAbTaThl  BBIMOJHEHHOTO  (DM3MYECKOrO  OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MMOHUMATh U MCIOIH30BaTh MPEUMYIIECTBA KOMAHIHONW ¥ UHIUBUAYAITBHONH paOOTHI MPU
PEIICHUH KOHKPETHON (PU3HYECKOM MPOOIEMBI;

NPUHUMATh LEJIM COBMECTHOW JEATEIIbHOCTH, OPraHMW30BbIBATH JICUCTBUS MO €€
JTOCTYDKCHHIO: PACTIPENIeATh PO, 00CYXAaTh MPOIECCHl U PE3yJbTaThl COBMECTHOW PaOOTHI,
0000111aTh MHEHHS HECKOJILKUX JIFOJICH;

BBITIOJIHATh CBOKO YacTh pPaOOThI, JOCTUTas KadyeCTBEHHOI'O pe3yJbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPYS CBOU JACHCTBUS C APYTUMH YJICHAMU KOMAH/IbI;

OIICHUBATh Ka4ueCTBO CBOETO BKJIAJla B OOIIMK MPOIYKT MO KPUTEPUSIM, CAMOCTOSTEIHHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Camoopranmszanms:

BBISIBJISTH MPOOJIEMBI B )KMU3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOLIMX JJIsl pEelIeHUs
(bU3UYECKUX 3HAHU;

OPUEHTHPOBATLCS B PA3IUYHBIX MOJAXOAAX MPHUHATUS pELIEHUN (MHIUBUIYaIbHOE,
MPUHITHE PELICHUS B TPYIIE, MPUHATHE PEUICHUHN TPYIIIOi);

CaMOCTOSITEIIbHO COCTAaBJISITh AJITOPUTM pelICHUS (PU3UYEeCKOW 3anaddl WM IUTaH
UCCIIEIOBaHMUSI €  Y4€TOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHUPOBATh MPEIJIaracMble BApUAHThI PEILICHU;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, S)MOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTYalllu U MpeJiaraTh IiaH e€ N3MEHEHNUS,

O6’I)$[CH$ITI> HpI/I‘II/IHBI JOCTUKCHUS (HGI{OCTI/I)KGHI/IH) pe3y.]'II>TaTOB JACATCIIBHOCTH, 1aBaTb
OIICHKY MTPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOppeKTI/IBBI B JICSTCIIBHOCTDH (B TOM YHCJIC B XOJ BBIITOJIHCHUA (1)I/ISI/IT-ICCKOFO
WCCIICIOBAHMSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHBIIUXCS CUTYallUH,
YCTaHOBJIEHHBIX OIMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA €U U YCIOBUSM.

CTaBUTH ce0s Ha MECTO JIPYroro 4YejoBeKa B XOJE CIOpa WU JUCKYCCHH Ha HAYyYHYIO
TE€MY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYToro.

MpU3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU pemeHuH QU3NYeCKUX 3aJad Wi B
YTBEPKJICHHUSIX Ha HAyYHbIE TEMBI M TAKOE K€ MTPaBO JAPYToro.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmMeTHBIE pe3yNbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTEeIbHON MPOrpaMMbl OCHOBHOT'O
oOmiero obOpa3oBaHusi ¢ ydyeToM oOmmx TpeOoBanuit CraHmapra U cHEU(PHUKH H3ydaeMbIX
y4eOHBIX TNPEAMETOB JOJKHBI OOECIeurBaTh YCIEIIHOE O0y4YeHHe Ha CJEeAyIOUIeM YpOBHE
o011ero o0pa3oBaHus.

3a Tpu roa 00y4eHHs JOKHO OBITh 00ECIIeUeHO:

dhopMHUpOBaHHE MPEACTABICHUNA O 3aKOHOMEPHOW CBSI3M W TO3HABAEMOCTH SIBIICHUU
OpUpozbl, 00 OOBEKTHBHOCTH HAYYHOI'O 3HAHMS;, O CHUCTeMOooOpasyomell poiau (UMK A7
pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTMI; HAYYHOTO MHUPOBO33PEHHUS Kak
pe3yibTaTa U3y4eHHs OCHOB CTPOSHHS MaTepuH U (QyHaMEHTAIbHBIX 3aKOHOB (PU3UKH;



(dbopMUpOBaHHE TMEPBOHAYAIBHBIX IMPEACTABICHUN O (PU3NYECKONW CYIIHOCTH SIBICHUMN
OpUpobl (MEXaHMUYECKUX, TEIUIOBBIX, 3JEKTPOMATHUTHBIX W KBaHTOBBIX), BHJaX MaTepuu
(BemiecTBO M TOJE), ABIKEHHH Kak Croco0e CYIIeCTBOBAHMS MAaTEpUH; YCBOCHHE OCHOBHBIX
UICH MEXaHWKH, AaTOMHO-MOJIEKYJISIDHOTO YYE€HMs O CTPOCHMHM BELIECTBA, JJIEMEHTOB
AIIEKTPOAMHAMUKMA W  KBAaHTOBOM  (M3MKH; OBJAJCHUE TOHATHWHBIM  ammapaToM |
CHUMBOJIMUYECKUM S3BIKOM (PU3HKH;

npuoOpeTeHUe OMbITa NPUMEHEHHS HAyYHBIX METOJOB TIO3HAHUS, HaOIIOACHUS
(Gu3n4ecKkux sBICHUH, NMPOBEACHMS OIBITOB, MPOCTBIX 3KCIEPUMEHTAIBHBIX HCCIIEAOBAHUM,
OpSAMBIX ¥ KOCBEHHBIX M3MEPEHHMH C HCIOJNBb30BAaHMEM aHAJIOTOBBIX M LU(MPOBBIX
U3MEPUTEINIbHBIX TPUOOPOB; TOHUMAaHUE HEU30€KHOCTH MOTPEIIHOCTEH JIFOOBIX U3MEPEHUI];

MOHUMaHKEe (PU3NIECKUX OCHOB U MPUHIIMIIOB JIeHCTBUA (paOOTHl) MAIllMH U MEXaHU3MOB,
CPEACTB IMEPEIBMXKEHUS M CBSA3HM, OBITOBBIX HPUOOPOB, MPOMBIIIJIEHHBIX TEXHOJIOIMUYECKHX
IIPOLIECCOB, BIIMSHUSA UX HA OKPYXKAIOIYIO CPey; OCO3HAHME BO3MOXKHBIX ITPUYMH TEXHOICHHBIX
U 3KOJIOTMYECKHX KaTacTpoo;

OBJIAJICHUE OCHOBaMH O€30IacCHOTO HCIIOJIB30BAaHMUS €CTECTBEHHBIX M HCKYCCTBEHHBIX
JNEKTPUYECKUX U MATHUTHBIX IOJIEH, SJIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
UCKYCCTBEHHBIX HMOHHU3UPYIOLIUX H3JIyUeHUH BO H30€kaHUE MX BPEIHOTO BO3JIEHCTBUS Ha
OKPYXKAaIOIIYIO CPely U OPraHU3M YeJIOBEKA;

pa3BUTHE YMEHUs IUIAHUPOBATH B MIOBCEIHEBHOM KU3HHU CBOM JICHCTBUS C IPUMEHEHHUEM
IIOJIyYEHHBIX 3HAaHUM 3aKOHOB MEXAaHMKH, IEKTPOAWHAMUKH, TEPMOJMHAMHUKHA M TEIUIOBBIX
SBJICHUI

K koHiy oOydeHuss B 7 Kjacce NpeIMETHbIE pPe3ysbTaTbl Ha YIIIyOJEHHOM YpOBHE
JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAIOLINXCSl YMEHHIA:

UCMOJb30BaTh MOHATHUA: (U3NYECKHEe U XMMHUYECKHE SBJCHHUS, HaOIIOJCHHUE,
OKCIIEPUMEHT, MOJIEIIb, TUIIOTE3a, EANHUIIBI (PU3NIECKUX BEIWYHH, aTOM, MOJIEKYJa, arperaTHbe
COCTOsIHUS  BemlecTBa (TBEpHOE, JKUAKOE, Tra3000pa3HOE), MEXaHHMYECKOE JIBUXKECHUE
(paBHOMEpPHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAaeKTOpHs, PaBHOACUCTBYIOIIAs CHJI,
neopmanus (ynpyras, aacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

YBEpEHHO pa3nuyarh sBiIeHus (IudQy3us, TEIIOBOE IBM)KEHUE YACTHIl BEIIECTBa,
pPaBHOMEpPHOE [BHKCHHE, HEPAaBHOMEPHOE [BHWKECHUE, WHEPLUsS, B3aUMOJECHCTBUE TEll,
paBHOBeCHE TBEPABIX TEI C 3AKPEIUVIEHHOW OCBIO BpalleHUs, Iepeaada JaBJICHUs TBEPIBIMHU
TeJIaMH, JKUIKOCTAMH M Ta3aMu, aTMOC(epHOe [aBlIeHUE; IUIaBaHUE TeJ, NpPEeBpallCHUs
MEXaHMYECKOM 3HEpPruM) IO OINHCAHUIO WX XapaKTEPHBIX CBOWCTB UM Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOE SIBICHUE;

pacrno3HaBaTh MPOSBIEHUE U3YYEHHBIX (DU3MUECKUX SIBICHHUH B OKpYKarolleM Mupe (B
TOM 4Hclie (PU3NYECKHE SIBICHUS B IPUPOJIE: IPUMEPHI IBUKEHHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW M HEXUBOH NPUPOJIE, NEUCTBUE CUJ TSKECTH, TPEHUS, YIPYTOCTH B IIPUPOJAE U TEXHUKE,
BIMSHHE aTMOC(HEpPHOro [aBJIEHUS Ha >KMBOM OpraHu3M, IUIaBaHHE pbIO, pbhlYard B Tele
YyeJlIoBeKa), IPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7jauy B y4eOHYIO, BBIJENSTH CYIIECTBEHHbIE
cBO¥CTBA (IPU3HAKK) HU3UUECKUX SBICHUM;

OINMCHIBATh M3yYEHHBIE CBOMCTBA TeN U (U3UUYECKUE SIBICHUS, UCIOJB3YsS (PU3HUECKUE
BEIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEMs, IyTb, CpPEAHSAS CKOpPOCTh, CHIIA
YIPYTOCTH, CUJIa TSKECTH, BEC Tela, CUJIa TPEHHUs, JaBJI€HUE TBEPJOTO Tela, aBjeHHe cTosda
KHUJIKOCTH, BBITAJIKUBAIOLIAs CHJIA, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT
CHIIbI, KOA(Q(UIMEHT IMOJIE3HOTO JEHWCTBUS MEXaHHW3MOB, KUHETHYecKas M MOTEeHIHaIbHas
SHEPIrus), MpHU ONMUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT MCIOIb3YEMbIX BEJIWYHH,
uX O00O3Ha4YeHHs] U EeAUHMULBI (PU3UUYECKUX BEIUYUH, HAXOJUTh (OPMYJBI, CBS3bIBAIOLINE
JTaHHYIO (DU3MUYECKYI0 BEIMYUHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TpauKH H3y4eHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOWCTBA Tel, (GU3NUECKUE SIBICHUS U MPOIIECCHI, UCIIONB3Ysl MpaBUiIa
CJIOKEeHMsI CHIT (BJIOJIb OZHOM MpsiMOii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsI pbruara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHHMYECKOU



SHEpPIUU, MpHU O3TOM JaBaTh CJOBECHYI0 (OPMYIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTHYECKOE BbIPAXKEHUE;

CTPOUTH TPOCThIE (PU3UYECKHE MOJICNU PEaTbHBIX OOBEKTOB, MPOIECCOB U SIBJICHUH,
BBIJICJIATE NP 3TOM CYIIECTBEHHBbIE U BTOPOCTENEHHbIE CBOWCTBA OOBEKTOB, IPOLECCOB,
SIBJICHUN, TPUMEHATH (PU3UUECKUE MOJEIHU Ui OOBSICHEHUS (PU3MUYECKUX MPOIIECCOB U PELICHUS
y4eOHBIX 3a7a4;

OOBSICHATH (PU3NYECKUE SBICHUS, TPOLIECCH M CBOMCTBA TN, B TOM YHCJE B KOHTEKCTE
CUTyalluH NPaKTHUKO-OPUEHTUPOBAHHOI'O XapakTepa, M pellaTh KaueCTBEHHBbIE 3a/laud, B TOM
qucie TpeOyIoe YHCICHHOTO OLICHUBAHUS XapaKTEPHbBIX 3HAUCHUHN (PU3HMUECKUX BEIUYHH, IPU
9TOM BbIOMPATh a€KBATHYIO (PM3UYECKYIO MOJIEIIb, BBIABIATH IPUUMHHO-CIIECICTBEHHbIE CBA3H U
BBICTPAauBaTh JIOTMYECKYIO IIEMIOYKY pACCYXKIEHHH C OINOpod Ha H3y4YEHHbIE CBOMCTBA
(bu3nuecKux sIBICHUH, GU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIIH;

pemath pacyéTHele 3amaud (B 2—3 NEHCTBHS) MO HM3y4aeMbIM TeMaM Kypca (DU3HKH,
BbIOMpasl aJeKBAaTHYIO (PU3MYECKYI0 MOJENb, C MCIOJIb30BaHUEM 3aKOHOB U  (HopMyIl,
CBSI3BIBAIOIIMX (DU3MYECKHE BEIMYMHBI, 3alIMChIBATH KPATKOE YCIOBHE U Pa3BEPHYTOE pEIICHUE
3aJlauy, BBIABIATH HEJOCTAIOIIME WJIM W30BITOYHBIE JaHHbIE, OOOCHOBBIBATH BBIOOP MeETOnA
pemieHusl  3ajadd, MCIOJb30BaTh CHpPAaBOYHBIC JIAHHBIE, TIPOBOJAUTH MaTeMaTHYECKHE
npeoOpa3oBaHus U pacuéThl, OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOI'O 3HA4eHUs (pU3n4ecKon
BEJIMYMHBI M ONPEACTATh PasMEepHOCTh (U3UYECKON BEIMYMHBI, TMOITYYEHHOW TpPU DPEUICHUU
3ajauy;

pacrio3HaBaTh IpoOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIH (PU3NIECKUX METOOB,
U IpeylaraTb OPUEHTUPOBOYHBIN CHOCOO pelieHus, B OMMCAHUHM UCCIEI0BaHMs Paclo3HaBaTh
IIPOBEPSIEMOE IIPEIITO0JIOKEHNE (TUIIOTE3Y), HHTEPIPETUPOBATH MTOJIyUEHHBIN PE3yIIbTaT;

IIPOBOJIUTH OIBITHI 10 HAOIIOJCHUIO (PU3MUECKUX ABICHUN WM (PU3NYECKUX CBONCTB TEJ
(muddy3us, TEmIoBOE pACHIMPEHHE Ta30B, SBICHHE WHEPIMH, H3MEHEHHE CKOPOCTH TIpH
B3aUMOJICHICTBUM TeJN, Iepefaya MAaBJICHHUs JKUIKOCTBIO W Ta30M, IPOSBICHUE ACHCTBUS
aTMOC(EepHOTO JaBJICHHUS, JIEHCTBHE MPOCTHIX MEXAaHU3MOB): (OPMYIUPOBATH IMPEIIOIOKECHHUE
(rumoTe3y) 0 BO3MOXKHBIX pe3yibTaTax HaOJr0JE€HUH, CaMOCTOATENbHO COOUpaTh YCTAaHOBKY M3
n30BITOYHOTO HaOOpa 000pyIoBaHHS U (POPMYIUPOBATH BHIBOJIBI,

IPOBOJIUTH IMpsSIMble W KOCBEHHBbIE M3MepeHHsl (U3MUYECKMX BEJIMYMH (pacCTosHUE,
IIPOMEXYTOK BpPEMEHH, Macca Tena, o0bEM Tena, Cuila, TEMIEpaTypa, MIOTHOCTh KUIAKOCTH U
TBEPJOTO TeJla, CHUJa TPEHUs CKOJIbKEHHUs, JaBJICHHE BO3/yXa, BBITAJIKMUBAIOLIAs CHIIA,
JeHCTBYIONIAs HA MOTPYKEHHOE B )KMJIKOCTh TEJIO0, KOOPPUIIUEHT MOJIE3HOTO IEHCTBUS MPOCTHIX
MEXaHU3MOB) C HCIOJb30BAHUEM AHAJIOTOBBIX U IUPPOBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP
MeToJla M3MEepeHMs], (PUKCUpOBaTh NOKa3zaHUs NPUOOPOB, HAXOAWUTh 3HAYEHUE H3MEPSIEMOMN
BEJIMYMHBI C IOMOIIBIO YCPEHEHUS Pe3yabTaTOB CEPUN U3MEPEHUN M OLEHUBAThH MOTPEIIHOCTh
U3MEPEHHU;

MIPOBOJIUTH HECJIOKHBIE KCIIEPUMEHTAIbHBIE HCCIIeI0OBAaHNS 3aBUCUMOCTEN (hPU3NUIECKUX
BEJIMYMH (3aBHCHMOCTH ITyTH PAaBHOMEPHO JBIKYIIETOCS Tejla OT BPEMEHH JBIIKCHHS TeJa,
CHJIBI TPEHHs CKOJIBXKEHUS OT CHJIBI HOPMAJbHOTO JIABJIEHUS, KadecTBa 0OpabOTKH
MOBEPXHOCTEN T€lI U HE3aBHUCHMOCTH CHJIBI TPEHHS OT IJIOLIAJAM CONPUKOCHOBEHUS TEJ, CHIIbI
YIPYTrOoCTH OT YJUIMHEHUS MPYKUHBI, BBITAIKUBAIONIEH CHIIBI OT 00BbEMa MOTPYKEHHONW 4YacTH
T€la U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYXKEHO TeJO, YCIOBUH IJIaBaHUS TeJl, YCJIOBUN paBHOBECHs pbplyara U OJOKOB):
COBMECTHO C yuyuTeleM (popMynHpoBaTh 3ajadyy U TUIIOTE3y MCCIEI0BaHUS, CaMOCTOSTEIbHO
IUTAHUPOBATh HCCIIEOBAHUE, CAMOCTOSITEIbHO COOMpaTh HKCHEPUMEHTANIbHYIO YCTAaHOBKY C
UCTIOJIF30BaHUEM WHCTPYKIIMH, TIPEICTABIAT MOTyYEeHHBIE 3aBUCUMOCTH (DPU3NYECKUX BEITMUNH
B BujAe TabmuI M TpaduKoOB, OLIEHWBATH IOTPELIHOCTH, JeNaTh BBIBOJBI IO pe3yiabTaTam
HCCJIEJIOBAHMUS,

coOyoaTh MpaBWiia TEXHUKM Oe30macHoro Tpyna npu pabore ¢ JgabopaTOpHBIM
00opyoBaHUEM;



yKa3plBaTh MPHUHLUIBI JCHCTBUS TNPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETpP, COOOLIAIOIIMECS COCYIbl, OapoMeTp, pbluar, HOJABMXKHBIM H
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MPUHLMUIBI JHCTBUS N3yYEHHBIX MPUOOPOB, TEXHUUYECKHX YCTPOMCTB
U TEXHOJOTMYECKHX IIPOIIECCOB C ONOpPOM HAa MX ONHUCaHMUs (B TOM YHUCIE: MOALIMIIHHKM,
YCTPOMCTBO BOAOIPOBOJIA, THAPABIMYECKHUM Ipecc, cu(OH, MAaHOMETD, BBICOTOMEp, IOPIIHEBON
HACcOC, apeoMeTp), MCIIONIb3Ysl 3HAHHUS O CBOMCTBAaX (U3WYECKUX SBICHUH M HEOOXOIUMBIE
(bu3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKHM HM3YyYEHHBIX TEXHUYECKUX YCTPOMWCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOIMYECKMX IPOLIECCOB MPHU PEUIEHUH Yy4eOHO-
IIPaKTUYECKUX 3a/1a4;

IPUBOAUTH IpUMEpbl (HaXoOUTh MHQOpMALMIO O MpUMepax) HPAKTUYECKOIO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWI B TOBCEJIHEBHOW KU3HM JJIs oOecriedeHus 0e301macHOCTH
npu oOpailieHuu ¢ npubopamMM U TEXHUUYECKUMM YCTPOMCTBAMHU, COXPAHEHHs 3J0pPOBbS U
cOOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKPYKAIOILEH Cpele;

OCYLIECTBIIATH OTOOp MCTOYHUKOB HMHGpOpManuu (U3NYECKOIO COAEP)KAaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MOUCKOBBIM 3apoc, Ha OCHOBE MMEIOIIMXCS 3HAHUIN
U NyTEM CpaBHEHMs pa3IMYHBIX HMCTOYHMKOB BBLACIATh HH(OpMAIUIO, KOTOpas SBISAETCS
IIPOTUBOPEYUBOM UM MOXKET OBITH HEAOCTOBEPHOIL;

UCIOJb30BaTh MPH BBINOJHEHUHM YYEOHBIX 3aJaHUH HAayYHO-IOMYJIAPHYIO JIUTEpaTypy
(Gu3nyecKoro cojaep:KaHus, CIPAaBOYHBbIE MaTepuaybl, pecypcbl cetu VHTepHeT, BIajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpMAIMM U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHBIE KpaTKHE MHCbMEHHbIE M YCTHBIE COOOLIEHHS Ha OCHOBE 2—3
UCTOYHHUKOB MH(POPMAIUN (PU3UIECKOTO COIEP)KAHMsI, B TOM YHCJE IMyOIMYHO JeNaTh KpaTKue
coOOlIeHNs O pe3yibTaTaX IPOEKTOB MM Y4YEOHBIX HCCIEJOBAHUH, NMPU 3TOM TI'PaMOTHO
UCTIOJIF30BaTh W3YUEHHBIN MOHATUHHBIN ammapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
Mpe3CeHTAlNEN;

IIPY BBIMOJIHEHUHU Y4YEOHBIX MPOEKTOB M HUCCIEIOBAHUN pacupelensTh O0S3aHHOCTH B
IpylIne B COOTBETCTBUU C IIOCTABJICHHBIMM 3aJadaMM, CJIEIUTh 3a BBIIOJHEHHEM IIJIaHa
JEeNCTBUH, aJleKBaTHO OLEHMBATh COOCTBEHHBIN BKJIAJ] B JESATEIHOCTH T'PYIIBI, BHICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE, YUUTHIBAsE MHCHUE OKPYXKAIOIIUX.

K koHiy oOyueHust ¢ 8 knacce mpeIMeTHbIE pe3yJbTaThl Ha YIIIyOJEHHOM YpPOBHE
JIOJIKHBI OTPaXkaTh C(hOPMUPOBAHHOCTh Y OOYUaAIOLIUXCSl YMEHUI:

UCIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEeIJIOBOE JBHUKEHHE aTOMOB M
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKHE U aMOp(HbIE Tella, HACBIIIIEHHbBIN
U HEHAChILIEHHBIH TMap, CrIocoObl H3MEHEHHs BHYTPEHHEH JSHEepruM, >SJIEeMEHTapHBIN
AIIEKTPUYECKUH 3aps]l, IPOBOAHUKH, MTOJIYIIPOBOIHUKH, TUIIEKTPUKH, UCTOYHUKHU ITOCTOSHHOTO
TOKa, JIEKTPUUECKOE U MarHUTHOE TOJIsl, ONTUYECKas CUCTEMA) U CUMBOJIMYECKUHN S3bIK (PU3UKU
IIPU PEIIeHNN YYEOHBIX U MPAKTHUECKUX 3ajay;

YBEPEHHO pa3inyaTh SBJICHUS (TEMJIOBOE paclIMpeHue (CKaTHe), TEIIOBOE PaBHOBECHE,
MOBEPXHOCTHOE HAaTSKEHHME, CMAayuMBaHUE, KalWUISPHbIE SBJIEHUS, HCIApeHHe, KOHJEHCaIus,
IUIaBJICHWE, KPUCTAJUIM3ALUs, KHUIIEHHe, CIOCOObl Teruonepenaud  (TerIONnpOBOAHOCTD,
KOHBEKIIMSI, W3JIyu€HHUE), TEIJIOBble MOTEpPH, SJEKTPHU3alus Tel, B3aUMOJIEHCTBUE 3apsjioB,
JENCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JEHCTBHE
MarHUTHOTO MOJIsl Ha MMPOBOJAHUK C TOKOM) 10 ONMHCAaHUIO X XapaKTePHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3HUECKOE SBJICHUE;

pacrno3HaBaTh MPOSBIEHUE U3YYEHHBIX (DU3MUECKUX SIBICHUN B OKpYKarolleM Mupe (B
TOM uuclie (pU3MUYecKue SBICHUS B TNPUPOJE: MOBEPXHOCTHbIE M KalWUISAPHBIE SBICHHUS B
pupojie, KpUCTAJUIBI B Ipupoe, uznydenre CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3HI,
o0Opa3oBaHue pOChl, TYMaHa, MHEsl, CHETa, MJIEKTPUUYECKHE SIBJICHHS B aTMoc(hepe, AIeKTPUIECTBO



KUBBIX OpPraHU3MOB, MAarHUTHOE Mojie 3eMiH, Apeiid MOIIOCOB, POJIb MArHUTHOTO TOJS JUISA
’KM3HM Ha 3emiie, NOJSIPHOE CUSHUE), IPH ATOM NEPEeBOIUTh MIPAKTUYECKYIO 33a4y B y4EeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

OIMCBIBATh M3Y4YEHHBbIE CBOWCTBA TeJ U (PU3MUECKUE SBICHMS, MCIONB3Ys (pusnueckue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsl, KOJMYECTBO TEIUIOTHI, padoTa rasa, yJelbHas
TEIUIOEMKOCTb BELECTBA, yJeNIbHAs TEIJIoTa IUIAaBJIEHUs, YAeIbHAas TEIUloTa napooOpa3oBaHus,
ylleNbHas TEIJI0Ta CrOPaHus TOIUIMBA, KOA(M(QUIIMEHT MOJIE3HOTO NSHCTBUS TEIJIOBOM MAIIWHBI,
OTHOCHUTEJIbHASI BJIAXXHOCTb BO3[yXa, OHJIEKTPUUYECKHH 3apsa, Cuila TOKa, 3JIEKTpUYECKOoe
HaIpsDKEHUE, CONpoTHBiIeHUE npoBoaHuka, J/IC B 1enu NmoCTOSHHOIO TOKA, 3JIEKTPUYECKOE
yIIeIbHOE COIPOTHBJIEHUE BEIIECTBA, paboTa M MOLIHOCTb 3JIEKTPUUYECKOIO TOKa), IpHU
ONUCAaHUM TPABWJIBHO TPAKTOBAaTh (PU3UYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, WX
0003HaueHMsI U €UHHULBI (PU3NYECKUX BEIMYUH, HAXOIUTHh (OPMYIIbI, CBA3bIBAIOILNE JaHHYIO
(¢u3nUecKyr0 BEJIMYMHY C JAPYTMMHU BEIMYUHAMHU, CTPOUTH I'paUKu U3YYEHHBIX 3aBHCHMOCTEH
(bu3nu4eCcKuX BEIUYNH;

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBICHHUA M MPOLECCHl, HCIOJIb3Ys
OCHOBHBIC IOJIOKEHHSI MOJIEKYJISPHO-KMHETUUECKOM TEOpUH CTPOEHHs BEIIECTBA, ypaBHEHHE
TEIUIOBOrO OajaHca, 3aKOH COXPAaHEHUs 3JIEKTPUYECKOro 3apsiaa, 3akoH KynoHa, mpuHUUI
CYINEPIIO3UIIMH MIEKTPUUECKHUX T0JIeH, 3akoH OMa /17151 ydacTKa 1enu, npasuwia Kupxroda, 3akoxn
Oma nns nonHoW nenu, 3akoH JDkoyns-JIeHIa, 3aKOH COXpaHEHUS B3HEPTUU, IpPU ITOM
pas3yinyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMaTUUECKOE BbIPAXKEHUE;

CTPOUTH NPOCTble (U3NYECKUE MOJIEIM PEAlbHBIX OOBEKTOB, MPOLIECCOB M SIBICHUH,
BBIJICJIATH TP 3TOM CYIIECTBEHHbIE U BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB, IPOLECCOB,
SIBIICHUW, TPUMEHATH (PU3UUECKUE MOJENHU Il OOBSICHEHUsT (PU3MUYECKUX MPOLIECCOB U PEIICHHS
yueOHBIX 3a7a4;

OOBSICHATH (PU3UUYECKHE SBICHHSI, IPOLIECCHI M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallul NPaKTHUKO-OPUEHTUPOBAHHOI'O XapakTepa, M pellaTh KaueCTBEHHBIE 3a/laud, B TOM
qrciie TpeOyoIe YUCISHHOTO OLEHUBAHUS XapaKTePHBIX 3HAYCHUN (PU3UUYECKUX BEIIMYHH, TIPH
3TOM BbIOMPATh aI€KBATHYIO (PU3UYECKYIO MOJIEIIb, BBIABIATH IPUUMHHO-CIECICTBEHHbIE CBA3H U
BBICTpAauUBaTh JIOTUYECKYIO IIEMOYKY pACCYKIEHHUH C ONOpoil Ha W3y4YEHHbIE CBOMCTBA
bu3nuecKux sBICHUH, GU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pellaTh pacy€THblE 3a7a4yu (C Omopoil Ha 2—3 ypaBHEHMs) IO H3y4aeMbIM
TeMaM Kypca (U3UKH, BEIOUpast aleKBaTHYIO (PU3NYECKYI0 MOJIENb, C UCIIOJIb30BAaHHEM 3aKOHOB
1 (GopMyIl, CBA3BIBAIOIINX (PU3NYECKUE BEIIMUMHBI, 3aMIUCHIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE
pelleHne 3a/laud, BbISBIATh HEIOCTAIOLIME WM M30BITOYHbIE JJTaHHBIE, 0OOCHOBBIBATH BHIOOD
METOJla pelIeHMs 3a/layd, WCII0JIb30BaTh CIPAaBOYHbIE JIaHHBIE, MPUMEHATh METOJbl aHalIHu3a
pasMepHOCTEH, HCMoJb30BaTh rpaduyeckue METOJbl  pelleHUs  3ajad, I[POBOAMUTH
MaTeMaThuyeckue MnpeoOpa3oBaHUsl U pacy€Thl, OIEHUBATh PEAIUCTUYHOCTH IOJTYYEHHOTO
3HaYeHHUs (U3NUecKOW BEIMYMHBI U OIPENeNATh Pa3MEPHOCTh (U3UUYECKOM BETUYMHBI,
MOJIyYEHHOM MPU pEelIeHNH 3a/1auH;

pacro3HaBaTh IpoOJIEeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (GU3NIECKUX METOOB,
U TpeasiaraTb OPUEHTHUPOBOUHBIM CIOCOO pElIeHUs, B ONMHCAHUM HCCIIEOBAHUS PACIIO3HABATH
poBeEpsEMOe IPEANOI0KEHUE (TUIIOTE3Y), HHTEPIPETUPOBATH OJTYYEHHBIN pe3yJIbTaT;

MIPOBOAUTD OIBITHI IO HAOJIIONEHUIO (PU3NUECKUX SBJIEHUN MK (PU3NUECKUX CBOICTB Tel
(KanmuJUIpHBIE SIBJCHHUS, 3aBUCUMOCTBH JaBJIEHUS BO3AyXa OT €ro o0bEMa M TeMIleparyphl,
CKOPOCTH TIpollecca OCThIBaHHS (HarpeBaHus) NpU H3JIyYEHUH OT I[BETa U3Iydarouieu
(TorjomaoIe) MoBepXHOCTH, CKOPOCTh HCHApEHUs BOJBI OT TEMIIEPAaTyphbl KHUJIKOCTH U
wionaan €€ MOBEPXHOCTH, 3JIEKTpU3alMs Tell U B3aUMOJIEHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJEMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlW3allUsl MAarHUTHBIX IOJIEH IOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOIO TOJS Ha MPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWCTBA  DJIEKTPOJABMIraTelsi  IOCTOSHHOTO  TOKa):  (OpMyIupoBaTh  MpoBepsieMoe
MPEANONOKEeHHe (THUMOTEe3y) O BO3MOXHBIX pe3yJbTaTax HaOMIOJICHUH, CaMOCTOSITEIBHO



coOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa OOOpYIOBaHUS, ONUCHIBATH XOJ OIbITA U
(GopMyIHpOBAThH BBIBOJBI;

MPOBOJIUTH MPSIMBIE M KOCBEHHbIE H3MEpEHHUs (U3UYECKUX BEIHUYMH (TeMIeparypa,
OTHOCHUTEJIbHAS BJIAXHOCTh BO3/yXa, CHJA TOKAa, HAIpPsO)KEHUE, YJeNbHas TelI0EMKOCTh
BEILECTBA, CONPOTUBJICHUE IIPOBOAHUKA, pab0oTa M MOIIHOCTH 3JIEKTPHUECKOTO TOKA) C
UCIOJIb30BAHUEM aHAJIOTOBBIX M LUGPOBBIX NPUOOPOB, OOOCHOBBIBATH BBIOOP MeTOnA
u3MepeHusi, pUKCUpPOBaTh MOKa3aHUS NMPHOOPOB, HAXOMUTH 3HAYCHHUE MU3MEPSEMON BEIIMYUHBI C
HIOMOILBIO YCPETHEHUS PE3Yy/IbTaTOB CEPUN U3MEPEHUI U OLIEHUBATh OTPEIHOCTh U3MEPEHUN;

MPOBOJIUTH AIKCIEPUMEHTAIbHBIE HMCCIEJOBAHUS 3aBHCUMOCTEH (DM3MYECKHX BETHMYUH
(3aBHCHMOCTb JaBJICHHs BO3JlyXa OT €ro 00bEéMa M HarpeBaHUs WU OXJIAXKECHHs, UCCIIEOBaHUE
SBJICHUA TEIUIOOOMEHAa TMpH CMEIIMBAaHUM XOJOJHOW W TOpsiueil BOJBI, 3aBHCHUMOCTH
COIIPOTHUBJIEHUS MPOBOJAHMKA OT €ro JJIMHBI, IJIOIIAJU IMONEPEeYHOr0 CEYEeHUs U YAEIbHOIo
CONPOTHBIICHUSI BEIIECTBA IIPOBOJHMKA, CHJIbI TOKA, NPOTEKAIOIIET0 Yepe3 IMPOBOJHUK, OT
HanpsDKEHUs Ha IPOBOJHUKE, HCCIIEI0BAaHUE TIOCIEI0BATENBHOTO U NApaIEIbHOTO COeIMHEHUN
IIPOBOJHUKOB): COBMECTHO C yuuTeleM (popMynnmpoBaTh 3a/ady U THIIOTE3Y HCCIEIOBAHMUSA,
CaMOCTOSITENIbHO IUIAHUPOBATh UCCIIEAOBAaHUE, CAMOCTOSTENLHO COOMPATh IKCIEPUMEHTAIBHYIO
YCTAaHOBKY C MHCIIOJIb30BAaHUEM WHCTPYKLHH, NPEACTaBIATh IOIYYEHHbIE 3aBUCUMOCTHU
(bu3nUecKrX BeIUYMH B BUAE TaOIMIl U rpadMKOB, OLIEHUBATh MOIPEIIHOCTH, J1€JIaTh BBIBOJBI 110
pe3yabTaTaM HCCIeOBaHHUS;

co0uro1aTh MpaBuiia 6€30MacHOro Tpyaa npu padboTe ¢ 1abopaTOpHbIM 000PYAOBaHUEM;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOIMYECKUX IMPOLECCOB C OMOPOM Ha MX ONUCAHMS (B TOM YMCJE: CUCTEMa OTOIUIEHUS
JIOMOB, TUTPOMETp, MapoBass TypOMHa, aMIEPMETP, BOJBTMETP, CUETYUK DIIEKTPUUYECKON
SHEpPIruH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPBI, HArpeBaTeIbHbIC 3JIEKTPOIPUOOPHI (TIPUMEpHI),
IPEOXPAaHUTENN U UX IPUMEHEHHE B ObITY U TEXHUKE, IPUMEHEHUE MOCTOSHHBIX MAarHuTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBUIATENb MOCTOSIHHOTO TOKA), MCIOJb3ys 3HAHUS O CBOWMCTBaX
(bu3nYeCKUX SIBICHUN, HEOOXO0AUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHMYECKHE YCTPOHCTBA M H3MEpUTENbHbIE NPUOOPHI IO
CXeMaM M CXEMAaTUYHbIM pUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, IBUraTellb BHYTPEHHETO CrOpaHHs, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI
AIIEKTPUYECKUX Leneil ¢ MOocieoBaTeIbHbIM W TNapaluieIbHbIM COEIUHEHHEM 3JIEMEHTOB,
pasinyasi ycJIOBHble 0003HAUEHUS JIEMEHTOB JJEKTPHUUECKUX IEMel, MCI0JIb30BaTh CXEMbl U
CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKHUX YCTPONCTB, U3MEPUTENbHBIX MPHOOPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPH PEIIeHNH YUeOHO-TIPAaKTUUYECKUX 3a]1a4;

NPUBOJUTL TMpUMEpPbl (HAXOAUTH HMHGPOPMALMI0 O MPUMEPAX) MPAKTHUYECKOIO
UCIMOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM JAJs o0ecredeHus 0e301MacHOCTH
npu oOpaiieHuu ¢ npudopaMu M TEXHUYECKUMH YCTPONMCTBAMHU, COXpPAaHEHUS 3/0pOBbS U
COOJTIOJIEHHSI HOPM 3KOJIOI'MYECKOT'0 TIOBEJICHUS B OKpY Karollei cpesie;

OCYIIECTBIATh MOMCK HHGpopmanuu Qusuueckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (POPMYITUPYsI TOMCKOBBIH 3ampoc, Ha OCHOBE UMEIOIUXCS 3HAHUI U CpaBHEHUS
JOTIOJTHUTEIBHBIX MCTOYHHUKOB BBIIEIATh MH(POPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUUBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BaTh MPU BBINOJIHEHWN YYEOHBIX 3aJaHU HayYyHO-NONMYJSPHYIO JUTEpaTypy
(GU3MUecKoro cojJepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMHd KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpPMAIMK U3 OJHOW 3HAKOBOU
CUCTEMBI B JIpYTYIO;

CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE W KpaTKHWE YCTHblE cOooOLeHus, o00oO0mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COJEp’KaHMs, B TOM UYHUCIIE MyOJINYHO
MPEJICTaBIISATh PE3yNbTaThl MPOEKTHOM MM HCCIEAO0BATEIbCKON NEeATENbHOCTH, MPU ITOM
IPaMOTHO HCHOJb30BATh HM3YyYCHHbIM MOHATUHHBINA anmapar Kypca (U3HMKH, COIpPOBOXKIAThH
BBICTYIUICHHE MTPE3EHTALNEM;



IpPU BBHIMOTHEHUH YYEOHBIX TMPOCKTOB H HCCIEAOBAaHUN (PH3UYECKUX MPOIIECCOB
pacnpenensiTb 0053aHHOCTU B IPYIIE B COOTBETCTBUH C MOCTABJIEHHBIMH 33aJjauaMHU, CIETUTh 3a
BBITIOJTHEHUEM TUTaHA JIEHCTBUN W KOPPEKTHPOBATh €ro, aJcKBAaTHO OIICHWBATh COOCTBEHHBIN
BKJIQJl B JEATEIBHOCTh IPYIIbI, BHICTPAMBAaTh KOMMYHHUKAaTUBHOE B3aUMOJCIHCTBUE, MPOSIBIAA
TOTOBHOCTP pa3pemiaTh KOHQIHUKTHI.

K koHny oOyueHus ¢ 9 Knacce NpeaMeTHbIE pe3yibTaThl HAa YINIyOJIEHHOM YPOBHE
JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTh Y 00YHAIOLINXCS YMEHHM:

HCII0JIb30BAaTh MOHATHUS (CHCTEMA OTCUETA, OTHOCUTEILHOCTh MEXAHUUYECKOTO ABM)KEHHUS,
HEBECOMOCTb M MEperpy3Kku, LEHTP TSDKECTH, MEXaHWYEeCKHE BOJIHBI, 3BYK, MH(}pa3ByK Hu
yIbTPa3BYK, IEKTPOMarHUTHbIE BOJIHBI, PEHTT€HOBCKOE U3IyYEHHE, IIKAJIA 3IEKTPOMArHUTHBIX
BOJIH, HCTOYHUKH CB€Ta, OJIM30PYKOCTb M JaJbHO30PKOCTb, CIEKTPbl HCIYCKaHUS U
HOTJIOIEHHs, aibda-, Oera- W ramMma-u3Iy4deHHs, HU30TONbI, SJAEpHAT U TEpMOsIEpHas
SHEpPreTrKa) U CUMBOJIMUYECKUH A3bIK (PM3UKU IIPU PEIICHUH YU€OHbIX U MPAKTUUYECKUX 3a]1a4;

YBEPEHHO pa3nyaTh SBICHUS (PaBHOMEPHOE U HEPABHOMEPHOE IPSMOJMHENHHOE
JIBIDKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUXKEHHE, CBOOOJHOE MAJCHUE Tell, ABUKCHUE
[0 OKPY)KHOCTH, B3aUMOJEWCTBHE Te€Jl, PABHOBECHE MAaTEpUAIbHONW TOYKH, DPEAKTHUBHOE
JIBIDKEHUE, HEBECOMOCTb, KoyiebaTelbHOE JBWKEHHE (TapMOHMYECKHE, 3aTyXalollue,
BBIHYX/ICHHbIE KOJI€OaHMs), pE30HAHC, BOJHOBOE ABM)KEHUE (PAaclpOCTpaHEHHE U OTPAKEHUE
3ByKa, MHTepdepeHurs u audpaxius BoIH), NIPAMOIMHEHHOE PaclpOCTpaHEHUE, OTPaKEHUE U
IIPEJIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEeHUE OEJI0ro CBEeTa B CIEKTP
U CJOXEHHE CIIEKTPAJIbHBIX LIBETOB, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HHUKHOBEHHUE
JMHENYaToro CreKTpa M3JIY4EeHHs) IO ONMCAHMIO MX XapaKTEPHbIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh NPOSBICHUE M3YYEHHBIX (PU3NYECKUX SBICHUN B OKpYKalolleM mupe (B
TOM 4Hciie (pU3HUECKUe SIBICHUS B IPUPOJIE: IPUINBHI U OTIUBBL, ABMKeHHE Iu1aHeT CoaHeuyHOU
CUCTEMbI, PEAKTHUBHOE JIBU)KEHUE KUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB >KHBOTHBIMU,
3eMJIETpSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHAaMH, 3XO, I[BeTa TeJ, ONTHYECKHE SIBICHUS B
npupone, OMOJIOrMYecKOoe JAEHCTBHE BUAMMOIO, YIbTPA(QHUOIETOBOIO M PEHTITEHOBCKOTO
U3IY4YEeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4H, pPaAMOaKTUBHOE
U3ITy4YeHUE TPUPOAHBIX MHUHEPAJIOB JIEHCTBUE pAJAMOAKTUBHBIX H3JYyYEHUH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEePEBOJUTH NPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIICTATH CYIIECTBEHHbIE
CBOICcTBa (IpU3HAKK) PU3NYECKUX SBICHUI;

OIUCHIBATh M3YYECHHBIE CBOWCTBA TN M (PU3MUECKHE SBICHHS, UCIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
NEpEMELICHNE TIPU PAaBHOYCKOPEHHOM MPSMOJWHENHOM JBUKEHUM, YIJIOBas CKOPOCTH,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TPEHMs, CUJIa YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE
CBOOOJIHOTO MaJIeHMs, BEC Tea, HEHTP TSKECTH TBEPJOrO Tela, UMITYNIbC Tella, UMITYJIbC CUJIBI,
MOMEHT CHJIbI, MEXaHHW4ecKasi padoTa ¥ MOILIHOCTb, IOTEHIIMAIbHAS SHEPIUs Tela, MOJHATOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIIUAJIbHASL SHEPTUS CKAaTOM NPYKUHbBI, KHHETUYECKasl SJHEPI U,
MOJIHAs MEXaHW4YecKas 3HEprus, MepuoJl W 4yacToTa KojeOaHui, mepuoj MaTeMaTUYecKoro u
IPYXKMHHOTO MAasTHUKOB, JJINHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA,
MoKa3arellb IMPEJOMJIEHUS! Cpeibl), P ONMMCAHUM MPAaBUIBHO TPAKTOBAaTh (PU3UUECKHUM CMBICI
UCTIOJIb3YEMBbIX BEJIMYMH, WX O0003HAUeHUS M €AWHUIBI (U3NYECKUX BEJIMYUH, HAXOAUTh
(bopMyIibl, CBS3BIBAIONINE JAHHYIO (U3UYECKYIO BEIMUYMHY C JPYTUMHU BEIHMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYNH;

XapaKTepu30BaTh CBOICTBa Tell, (U3MUECKHUE SIBICHUS M IPOLECCHI, UCHOJB3Ys 3aKOH
COXPaHEHHMsI SHEPIUH, 3aKOH BCEMHPHOIO TATOTEHMSI, NPUHLMII CYNEPHO3ULUN CHJI, TPUHIUI
oTHOcUTeNnbHOCTH ['anmuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCA, TEOPEMY O
KMHETUYECKOW PHEpPIruM, 3akoH ['yka, 3akoH bBepHyiam, 3aKOHBI OTpaXEHHsS U IPETOMIICHUS
cBeTa, (hOpMyIly TOHKOM JIMH3bI, TUIAHETAPHYI0 MOJENIb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOTO



A7pa, 3aKOHBI COXPAHEHHUs 3apsI0BOTO U MAacCOBOTO YHCEN MPH SAEPHBIX PEAKIHAX, IPH 3TOM
pa3nInyaTh CIOBECHYIO OPMYIMPOBKY 3aKOHA U €T0 MATEMaTHIECKOE BEIPaKCHNUE;

CTPOUTH (PU3NUECKUE MOETH PEabHBIX 0OBEKTOB, IPOIIECCOB U SBJICHUHN, BHIACTATH MIPH
9TOM CYILIECTBEHHBIC U BTOPOCTEIICHHBIEC CBOMCTBa OOBEKTOB, ITPOIECCOB, SBJICHHA, IPUMECHSTh
dusnueckne Moaenu Uit OObsICHEHUS (PU3UUECKUX MTPOLECCOB M PEIICHHUS yYeOHBIX 3a1ay;

OOBSICHATh (PU3NYECKUE SBJICHUS, TPOLIECCHl U CBOMCTBA TEN, B TOM YHCJIE B KOHTEKCTE
CUTyallul MPaKTHKO-OPHEHTUPOBAHHOTO XapakTepa, M pellaTh KaueCTBEHHBIC 3a/la4d, B TOM
qrciie TPEOYIOIUe YUCISHHOTO OIEHUBAHUS XapaKTEPHBIX 3HAYCHUN (DPU3UUECKUX BEITHYUH, ITPU
ATOM BBIOMPATh a/IeKBaTHYIO (PU3HUECKYIO MOJIEIb, BBIABISATh IPUUUHHO-CIICCTBEHHBIC CBSA3U U
BBICTPANBaTh JIOTUYECKYIO IEMOYKY PACCYyKACHHH W3 2—-3 MmaroB ¢ ONOpPOM Ha HM3y4YCHHBIC
CBOWCTBA (PM3UUECKUX SBJICHUHN, PU3HMUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIIH;

YBEpEHHO pemarh pacy€THhIC 3a/laud MO M3Y4aeMbIM TeMaM Kypca (DU3HMKH, BBIOWMpas
a/IeKBaTHYI0 (M3UYECKYI0 MOJETb, C HCIOJb30BAHWEM 3aKOHOB U (DOPMyJ, CBS3BIBAIOIIMX
(du3nvecKkue BEIUYMHBI, 3alMCHIBATh KPATKOE YCIOBHE MW pa3BEPHYTOE pEIICHHE 3ajayH,
BBISBIISIT HEIOCTAIOUINE HIM W30BITOYHBIC JaHHBIC, 0OOCHOBBIBATH BHIOOP METOAA pEIICHUS
3a]]auu, WCIIOJIb30BaTh CIPAaBOYHBIC [AHHBIC, TPUMEHSITh METOJbl aHajIW3a Pa3MEPHOCTEH,
UCTIONIB30BaTh  TpaUuecKue METONbl peIIeHUs 3adad, M[POBOAWTH MaTeMaTHYECKHE
npeoOpa3oBaHusl U pacy€Thl, OLICHUBATh PEATUCTUYHOCTD IMOJYUYECHHOTO 3HAYCHUsST (hU3NICCKON
BEJIMYMHBI M ONPEACTATh Pa3MEpHOCTh (U3NYECKON BETUYMHBI, TOJYYCHHOW MPH PEIICHUU
3aj1auu;

pacrio3HaBaTh IpoOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIH (PU3NIECKUX METOOB,
U TpeyiaraTb OPUEHTUPOBOYHBIN CIOCOO pElIeHHMs], B OMMMCAHUKM WCCIICIOBAHHS PACIIO3HABATh
IPOBEPSEMOE TIPEANOIIOKEHUE (TUIIOTE3Y), OLIEHWBATh IMPABHIBHOCTH IMOPSIKA IMPOBEICHHUS
UCCIICIOBaHMSI, UHTEPIPETHPOBATH TIOJIYUYCHHBINA PE3yJIbTaT;,

MIPOBOJIUTH OMBITHI IO HAOIIOCHUIO (PU3MUECKUX SBJICHUN WM (PU3NIECKUX CBOWCTB TEJ
(u3y4yeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXPAHEHUS SHEPIHH, 3aKOHAa COXPAHCHUS
UMITyJIbCa, JCUCTBHE 3aKkOoHa bepHYIIM ¥ BO3HMKHOBEHHE MOIBEMHOM CHIJIBI KpbBLIA,
3aBUCUMOCTh TIepHOJa KoJeOaHWi MNPYKMHHOTO MasTHHKAa OT MacChl rpy3a M JKECTKOCTH
OPY)KUHBI W HE3aBUCHMOCTh OT AaMIUIUTYAbl MajblX KoOJeOaHWH, MpsIMONMHEIHOE
pacrpoCTpaHCHHE CBETa, Pa3JIOKEHUE OCJIOro CBETa B CIIEKTP, H3yYCHHUE CBOMCTB U300pasKEHHUSI
B TUIOCKOM 3€pKajie¢ U CBOWCTB M300paKEHHs MpEeAMeTa B COOMpArOIIeil JuH3e, HaOII0IeHre
CIUIOIIHBIX W  JMHEWYaTbIX CIEKTPOB  M3JIydeHHus): (opMyIHpoBaTh  IMpOBepsieMOe
MPEANONoKEeHHe (THUMOTEe3y) O BO3MOXKHBIX pe3yJbTaTaXx HaOMIOJIEHUH, CaMOCTOSTEIHHO
coOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa OOOpYIOBaHUS, ONUCHIBATH XOJ ONbITA U
(bopMyITHUPOBATh BHIBOJIBI;

IPOBOJIUTH IPH HEOOXOAWMOCTH CEpPHIO MNPSMBIX H3MEPEHUH, OmNpeaesss cpelnHee
3HAYCHHUE W3MEPSIEMON BETMYMHBI U OTIPEIETIsis TIOTPEITHOCTD PE3YIIBTaTOB MPSIMBIX H3MEPEHUH,
000CHOBBIBAThH BHIOOP criocoba nu3mMepeHus (M3MEpUTEILHOTO MPHOopa);

MPOBOJIUTh KOCBEHHBIE W3MepeHHUs (U3NYECKUX BEIMYUH (CPEIHss CKOPOCTh U
YCKOpEHHE Tela MpHU pPaBHOYCKOPEHHOM JIBUKEHHUH, YCKOpPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTh MPYKUHBI, KO3()PUIIMEHT TPEHUSI CKOIBKEHUS, MEXaHUYeCKass padoTa U MOITHOCTb,
4yacToTa M MepHoj] KojeOaHUl MaTreMaTH4ecKoro M NPYKHHHOIO MAasTHHUKOB, (OKYCHOE
pacctosiHue coOuparmomeid JHH3BI U €€ ONTHYecKas CWiIa, pPaJuOaKTUBHBIA (OH) ¢
UCMOJIb30BAaHUEM AHAJIOTOBBIX M IUQPOBBIX MPHOOPOB: OOOCHOBBIBATH BBIOOP METO/A
U3MEpeHUs, IUIAHUPOBATh W3MEPEHUsS, CaMOCTOSITEIbHO COOHMpaTh AKCIEPUMEHTAIHHYIO
YCTaHOBKY, BBIUMCIISITH 3HAUYCHHWE BEIMYMHBI W aHAIM3UPOBATH MONyYEHHBIC PE3yIbTaThl,
OIIEHUBAS TTOTPEITHOCTh PE3YJITATOB KOCBEHHBIX H3MEPEHHIA;

MIPOBOJIUTH HKCIEPUMEHTAIbHBIE HMCCIEIOBAHUS 3aBUCHUMOCTEH (PU3MUECKUX BETUYUH
(3aBHCHMOCTB ITYTH OT BPEMEHHU INPH PABHOYCKOPEHHOM IBM)KCHUH 0€3 HadalbHOH CKOpPOCTH,
3aBHCUMOCTD CHJIBI TPEHUS CKOJBKEHHS OT CHJIBI HOPMAJIbHOT'O JaBJIEHUS, eproJia KoiaeOaHun
MaTeMaTHYECKOTO0 MasTHHKA OT JUTMHBI HUTH, OINPEJeIIEHUEe YCKOPEHUs CBOOOHOTO TaJeHUs,
UCCIIeIOBaHNE U3MEHEHHUS BEIMUMHBI U HANPABICHUS MHAYKIIMOHHOT'O TOKA, 3aBUCUMOCTh YIja



OTpaXXCHUSA CBCTAa OT YyIJyia MaJACHHA, YTJia MPCIOMJICHUA OT YyIJjla MaACHUSA CBCTOBOI'O Jiyda,
WCCJICIOBAaHKE TPEKOB: U3MEPEHHE YPHEPTUU YACTHIIBI IO TOPMO3HOMY ITyTH (TI0 poTorpadusim)):
COBMECTHO C y4HTeneM (hopMymupoBaTh 3ajady M THUIOTE3y HCCIIEAOBAaHUS, CAMOCTOSITEIHHO
IUIAHUPOBATh HCCJICIOBAHUE, CAMOCTOSITEIIEHO COOMpATh AKCIHEPUMEHTAIBHYIO YCTAaHOBKY,
NpeaACTaB/IATh IMOJTYYCHHBIC 3aBUCUMOCTH (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH B BHJC Ta6JII/IL[ n I‘pa(i)I/IKOB,
OILICHUBATh MMOTPEUTHOCTH, J€JIaTh BHIBOBI 10 PE3yJIbTaTaM UCCIICIOBAHMS,

cOOIOIaTh MpaBmIa OE30MMaCHOTO Tpyia Ipu paboTe ¢ 1abopaTOpHBIM 00OPYIOBAHHEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS W3YYECHHBIX MPUOOPOB, TEXHHUYECKHX YCTPOHCTB
N TCXHOJIOTHYCCKUX ITPOHCCCOB C OHOpOfI Ha UX OIINCaHUus (B TOM YHUCJIC: CIIMAOMCETP, AaTYUKHU
MOJIOXKCHHS, PACCTOSHUS M YCKOPEHHS, pPaKeTa, 3XOJOT, OYKH, IepucKor, doToanmapar,
MHUKPOCKOTI, TEJIECKOII, ONTHYECKHUE CBETOBOJIBI, CIIEKTPOCKOIN, JO3MMETpP, Kamepa BuibcoHa),
UCTIONB3Ysl 3HAHUS O CBOMCTBaX (DU3MYECKUX SIBICHHA W HEOOXOMUMble (QHU3HUECKUE
3aKOHOMCPHOCTH, HCIIOJIb30BATH CXCMbl W CXCMATHYHBIC PUCYHKH H3YYCHHBIX TCXHHUUYCCKHUX
YCTPOUCTB, U3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTMYECKHX MPOIECCOB NPU PEUICHHH Y4eOHO-
NPAaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJISl TIOCTPOCHUS N300pakeHUI B TIOCKOM 3epKajie U
coOuparoniel JIMH3e;

NPUBOANTH TpHUMEPHl (HaXOOUTh HMH(OpPMAIMIO O TpUMepax) MNPAKTUIECKOTO
UCTIOJIb30BaHUsl (PU3NYECKUX 3HAHHI B TIOBCEJIHEBHOM JKM3HU Ui oOecrieueHusl 0e301acHOCTH
npu oOpamieHuu ¢ npuOopaMu M TEXHUYECKUMH YCTPOMCTBAMHU, COXPAaHEHUS 3/0pOBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEICHUS B OKPYIKAIOIIEH Cpejie;

OCYIIECTBIIAITh TOWUCK HWHpoOpManuu (U3NIECKOTO coaepkaHuss B MHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIMPYsST ~ TOMCKOBBIM  3allpoCc, HAXOIUTh IYTH  ONPEHACICHUS
JIOCTOBEPHOCTH IMOJTYYCHHON HH(OpPMAIMK HAa OCHOBE MMCIOIIUXCS 3HAHWHA U JIOTIOJHUTEIIBHBIX
UCTOYHUKOB,;

WCIOJIb30BaTh MPU BBINOJHEHWU YYEOHBIX 3aJaHUM HAayYHO-TIONYJSPHYIO JHUTEPATypy
(GU3NUECKOT0 COJNepXKaHMs, CIPABOYHBIE MaTepHallbl, pecypchl ceTh VHTepHeT, BIlajeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs WHGOpPMAIMK M3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

cOo31aBaThb COOCTBEHHBIE NHUCHbMEHHEIE U YCTHBIC C006H_I€HI/IH Ha OCHOBC HHq)OpMaHI/IPI nu3
HECKOJIbKUX HCTOYHHKOB (DU3MUYECKOTO COJEp)KaHUs, IyOJMYHO TMPEICTABISATh PE3YJIbTAThI
HpOeKTHOI\/'I HJIn HCCJ’IGI[OB&TGHI)CKOﬁ ACATCIIBHOCTH IMpU OTOM TI'PaMOTHO HCIIOJb30BaTh
M3YYEHHBIN MOHATUIHBIN anmapaTr u3y4aemMoro pasjeina (GU3NKH U COMPOBOXKIATH BBHICTYIIJICHHE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

ITPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbBHOU ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

7 KJIACC
Kon .
IDOBEDSIEMOI0 IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
pobep o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJabTara
11 VCITOJIB30BaTh N3yUYEHHBIE MIOHATHS
19 pa3ianyaTh SBJIEHUS IO ONMCAHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
' OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE
pacrio3HaBaTh  NPOSIBIIEHHME  U3YYCHHBIX  (U3UYECKUX  SBJICHUH B
13 OKpY’KalollleM MHpe, B TOM 4Yucie (U3NUYECKUE SIBICHUS B NPUPOAE, NPH
' STOM TEpPEeBOAMUTH MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIIEIATh
CYILIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3NUECKUX SIBICHUIN




Kon
NMpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
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OIKCHIBATh M3YYCHHBIC CBOMCTBA TeNl M (DU3UYCCKHUE SIBJICHUS, HCIIONB3YS
bu3nvecKre BEITUYHHBI, TIPH OMUCAHUU MPABHILHO TPAKTOBATh (DPU3MUCCKHIA
CMBICT HMCIOJb3YeMbIX BEIUYHH, UX O0O03HAUCHHS U CIUHUIBI (PHU3MUCCKUX
BEJIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIONINE IAHHYIO (H3UUECKYIO BEIH-
YUHY C APYTMMH BEIUYMHAMHU, CTPOUTH rpaUKy M3yYCHHBIX 3aBUCHMOCTEH
(bUBHYECKUX BEINYNH

1.5

XapakTepu3oBaTb CBOMCTBAa Tel, (HU3UYECKHUE SBJICHUS U IPOLECCHI,
UCTIONB3YS U3yUEHHBIC 3aKOHBI, IPH 3TOM JaBaTh CIIOBECHYIO ()OPMYIHPOBKY
3aKOHA U 3allMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHUE

1.6

00BIACHATH (PU3UYECKUE SBJICHHUS, POIIECCHI U CBOWCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTYyallMil MNpPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBISATH
MPUYUHHO-CJICACTBEHHBIE CBSI3HU, CTPOUTH OOBsICHEHHE U3 1 — 2 JTOTMYeCcKuxX
[1aroB ¢ ornopoi Ha 1 — 2 W3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3H-
YECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

peliaTh pacy€THbIC 3a7a4u B 1 — 2 neiicTBUS, UCIIONB3Yys 3aKOHBI U (POPMYJIBL,
CBs3bIBaIONIME (PM3MUECKHUE BETUYMHBI: HA OCHOBE aHAllM3a YCIIOBUS 3aJla4H
3alUChIBAaTh KPATKOE YCJIOBHUE, TIOJCTABIATh (DU3UUYECKUE BEIUYHHBI B
(GopMyITbI ¥ TIPOBOJUTH PACUYETHI, HAXOIUThH CIIPABOYHBIC JaHHBIC, HEOOXO-
IUMBbIE IS peLIeHUs 3a/lad, OLEHUBATh PEATUCTUYHOCTh IOIYYEHHOU
bu3nYeCcKOil BETUYMHBI

1.8

pacro3HaBaThb MpPOOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU [OMOIIU
(bu3NYECKUX METOJOB, B ONMUCAHUM MCCIEAOBAaHUS BBLIETSATH MPOBEpSIEMOe
MPEeIoNIoKeHrne (TUMOTe3y), pa3IuvaTh U MHTEPIPETUPOBATH MOJIYUEHHBIH
pe3ysbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIIBITA, JeJaTh BBIBOABI IO €ro
pe3ysbTaTamMm

1.9

MPOBOAMTD OTBITHI MO HAOMIOIEHUIO (DU3UYECKUX SBICHUN WU (PUINUECKUX
CBOMCTB Tell: (OpPMYJHUPOBATh MPOBEPSEMBIC MPEATIONOKEHHS, COOMpaATh
YCTAaHOBKY W3 MPEIOKEHHOTO 00O0pYy/IOBaHUS, 3alUCHIBATh XOJI OMbITa H
dbopMyTUpPOBATH BHIBOIBI

1.10

BBIIIOJIHATH HPSMBIE W3MEPEHHMS C  MCIOJb30BAaHUEM AHAIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMHUCHIBATH TOKA3aHHs MPUOOPOB C YUETOM 3a1laHHON
a0COJIFOTHON MOTPENIHOCTH U3MEPEHUI

1.11

MPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTU OIHOW (PU3NUECKOW BEIMUYUHBI OT
JPYrOo# C UCIIOJIB30BAHUEM IPSAMBIX MU3MEPEHMH, y4aCTBOBATh B IIJIAHUPOBA-
HUM y4eOHOrOo HCCIIEOBaHMs, COOMpaTh YCTAaHOBKY M  BBINOJHATH
WU3MEpEHUs], Clenys MNpeJIoKEHHOMY IUIaHy, (PUKCUPOBATh pe3yJbTaThl
MOJIyYUeHHOM 3aBUCHMOCTH (DM3UYECKUX BEIMYMH B BHUJE MPEIJIOKEHHBIX
TaOIUI U TpadUKOB, AeTaTh BBIBOABI 110 pe3yabTaTaM HCCIeI0BaHUs

1.12

MPOBOAWTH KOCBEHHBIE HW3MEpeHHs (U3MUECKUX  BEJIWYUH, CIeIys
NPEJIOKEHHOW HWHCTPYKLUMHU: TPHU BBINOJHEHUH H3MEPEHUH colOuparhb
DKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIUUCIATH 3HAUEHUE UCKOMOM BEIIMYHUHBI

1.13

coOiroAaTh MpaBWiia TEXHUKH 0€30MacHOCTU Mpu paboTe ¢ J1abopaTOPHBIM
o0opynoBaHEM

1.14

YKa3bIBaTh MPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB,




Kon
NMpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

XapaKkTepu30oBaTh  MPUHLUUIOBI  JCUCTBUS  M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C IOMOINBI0 MX OIMCAHUA, MCIOJIb3ys 3HAHUSA O
CBOMCTBaX (M3NYECKUX SBJICHUM M HEOOXOJuMble (DU3MUYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

NPUBOAUTH MPUMEPHI (HAXOAUTh HH(POPMAIUIO O IPUMEPaX) MPAKTHIECKOTO
WCIONIb30BaHUsl (PU3NYECKUX 3HAHUW B IOBCEAHEBHOW JKM3HHM Uid olec-
nevyeHus Oe30MacHOCTU MpU OOpaleHHuH ¢ MpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 370POBbS U COOJIIOJICHUSI HOPM IKOJIOTHYECKOTO
MMOBEJICHUS B OKPYXAIOUIEH cpeae

1.16

OCYIIECTBIISAITh OTOOp MCTOYHUKOB HH(OpManuu B ceTu HTepHeT B
COOTBETCTBUU C 3aJJaHHBIM TOMCKOBBIM 3alPOCOM, HA OCHOBE HMMEIOIIUXCS
3HAHUW W NyTEM CpPaBHEHUs] PA3JIMYHBIX HCTOYHHKOB  BBIACIATH
uH(pOpMAaIIHIO, KOTOpas SBIISCTCS MIPOTUBOPEUNBOI
WM MOKET OBITh HEJIOCTOBEPHOM

1.17

WCIIONIb30BaTh IPHU BHINOJHEHUH Y4YEOHBIX 3aJaHUl HAyYHOIOMYJISPHYIO
nuTepaTypy (U3NYECKOro COJECp)KaHUS, CIPaBOYHBIE MaTEpHAIbl, PECYPCHI
CCTU I/IHTepHeT, BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTAa,
npeoOpazoBanus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO

1.18

co3/1aBaThb COOCTBEHHbIE KpaTKHME€ HUCbMEHHBIE M YCTHbIE COOOLIEHHS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(pOpMAIMH (U3NIECKOTO COJIEPKAHUS, B TOM
qrcie MyOJHMYHO JIeNIaTh KPaTKue COOOIICHUsI O pe3yiabTaTax MPOEKTOB MU
y4eOHBIX MCCIEJOBAHUM, NPU 3TOM T'PAMOTHO HCHOJb30BATh HM3YYECHHBIN
NOHATUHMHBIN ammapaT Kypca (HU3UKH, CONPOBOXKJIATh  BBICTYIUICHHUE
Mpe3eHTalnen

1.19

OpU  BBIOJHEHUH YYEeOHBIX IPOEKTOB W MCCIEIOBAaHUN pachpenessaTh
0053aHHOCTM B TpyIIe B COOTBETCTBHMM C IIOCTaBJICHHBIMU 3ajjauyaMH,
CIEIWTh 3a BBIIOJHEHHEM IUIAHA JCHCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJy B  JI€ATEIbHOCTh  TPYMNIbI,  BBICTPAUBATh

KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHC, YUYUTBIBASA MHCHUC OKPYKAIOIINX

8 KJIACC

Kon
NMpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

1.1 HCIIOJIL30BATh HOHATUSA

1.2

Pa3jindaTh SBJCHUA II0 OIMMCAHUIO HX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘-ICCKOC SABJICHUC

1.3

pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (U3NYECKUX SBICHUH B OKPYXKAIOIIEM
MHUpE, B TOM 4ucie (U3NYecKHe SBICHHUS B MPHUPOJE, MPH STOM MEPEBOAUTH
MPAaKTUYECKYI0 3ajady B Yy4yeOHYI0, BBIJCNATh CYIIECTBEHHBIE CBONCTBA
(npu3HaKM) PU3NUECKUX SBICHUN




Kon
NMpoBePsSIeMOro
pe3yjabTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
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OIKCHIBATh H3YYCHHBIC CBOMCTBA Tel M (U3UYCCKHE SIBIICHHUS, HCIIOJb3YS
(busnyecKkre BEIWYHMHBI, IPU ONMUCAHWKM TPABUIBHO TPAKTOBATh (PU3HMUCCKUI
CMBICT HCIIOJb3YyEMbIX BEIMYHMH, OOO3HAYCHHS W CAMHUIIBI (PU3MIECKUX
BEJIMYMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3MYCCKYIO BEITHYHHY
C JPYrMMH BEJIUYHMHAMH, CTPOUTH TpauKH H3YyYCHHBIX 3aBHCHMOCTCH
(U3HYECKUX BEITMUNH

1.5

XapaKTepu30BaTh CBOWMCTBA Tell, ()M3MUYECKUE SBJICHUS U MPOLIECCHI, UCIOIb3Ys
W3YYCHHBIE 3aKOHBI, NP ATOM JaBaTh CIOBECHYI (DOPMYIHPOBKY 3aKOHA H
3alUChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHHE

1.6

OOBACHTH (PU3MUYECKHUE TTPOLIECCH U CBOMCTBA TEJI, B TOM YHCJIC M B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYUMHHO-
CJICICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHHE M3 | — 2 JIOTMYECKUX IIaroB C
moMouplo 1 — 2 KM3y4eHHBIX CBOMCTBA (U3UYECKUX SBICHHUM, (U3NUYECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemiats pacuéTHbIe 3aJa4u B 2 — 3 JEHCTBHS, UCTIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBsI3bIBatOIME (PU3UYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCIIOBUS 3aJaydd
3aMUChIBaTh KPaTKOE YCJIOBUE, BBISABJISATH HEAOCTATOK MAHHBIX JUISI pElICHUs
3a/a4un, BBIOMpATh 3aKOHBI U (OPMYJBI, HEOOXOIUMBIC IS €€ pelIcHUS,
MPOBOAUTH pacuéThl U CpaBHUBATh IOJYYCHHOE 3Ha4YeHHE (PUINUIECKON
BEJIMYMHBI C U3BECTHBIMU JaHHBIMHU

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIMTH MPU MOMOILIU (PU3HUECKUX
METOZOB, WCIIONb3Yysd OIMCAHUE MWCCIENOBaHUA, BBIICIATL IIPOBEPAEMOE
[IPEANONOKEHUE,  OLCHMBAaTh  IPABWIBHOCTb  IIOpAJKa  IPOBEIACHUSA
MCCIIE0BAHMS, J1€TIaTh BEIBOBI

1.9

MPOBOAUTH OMBITHl MO HAOTIOACHHUIO (DU3MUECKHUX SIBICHUN WU (PUIUIECKHX
CBOMCTB Ted: (QOpMYyIUPOBaTH MPOBEpSEMbIe MPEANONOKEHUs, COOUPaTh
YCTAaHOBKY W3 TPEIJIOKEHHOTO0 O0OpYyIOBaHUS, OIMCHIBATH XOJ OIBITA |
(hopMyTUpPOBaTh BHIBOJIBI

1.10

BBITIOJIHATh HPSIMblE U3MEPEHHUS C HCIIOJIb30BAHMEM aHAJIOTIOBBIX NMPHOOPOB U
NaTYNKOB (PU3NYECKUX BEIMYMH, CPAaBHUBAThH PE3yJIbTAaThl U3MEPEHUN C yUETOM
3aJJaHHOI a0COTIOTHOM MOTPENIHOCTH

1.11

MPOBOJIUTHh HCCJICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NYECKON BEIMYMHBI OT
JIPYroM C MCIIOJB30BAHUEM MPSIMBIX U3MEPEHUH: NJIAHUPOBATH HCCIEI0BAHHUE,
coOupaTh YCTAaHOBKY U BBITIOJIHATH U3MEPEHUs, CIeys PEUI0KEHHOMY TIaHy,
(buKcUpoBaTh pe3yNbTAaThl TOTYYEHHOW 3aBUCHUMOCTH B BHAE TaOnHIl H
rpaduKOB, J€IaTh BBIBOJIBI 0 PE3YJIbTaTaM MCCIICIOBAHUS

1.12

IIPOBOAUTb KOCBCHHLIC HW3MCPCHHUA (I)I/IBI/I‘-ICCKI/IX BCJIMYHH: IIJIAHUPOBATH
N3MCPCHU, COGI/IpaTB SKCIICPUMCHTAIIbHYIO YCTAaHOBKY, CIICAYS HpeI[JIO)KeHHOﬁ
WHCTPYKIMH, 1 BBIYHUCIIATD 3HAYCHUC BEIINYNHBL

1.13

coOMroAaTh TpaBHUlia TEXHUKU O€30MacCHOCTH TpHU paboTe ¢ TabopaTopHBIM
o0opyaoBaHHEM

1.14

XAPAKTCPU30BaTh MPUHIIUIIBLI JIeicTBUA HU3YUCHHBIX HpI/I60pOB N TCXHUYCCKUX
YCTpOﬁCTB C OHOpOI71 Ha HX OIIKUCaHUA, HUCIOJIb3YysS 3HAHUA O CBOMCTBaxX (I)I/I-

3UYECKUX SIBIICHUI U HGO6XO)II/IMI)IG (1)I/I3I/I"IGCKI/IG 3aKOHOMEPHOCTHU




Kon
NMpoBePsSIeMOro
pe3yjabTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

1.15

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M M3MEPHUTEIbHBIE MPHOOPHI
[0 CXEMaM M CXEMAaTUYHBIM PHUCYHKAM, COCTABJIATH CXEMBI JJIEKTPUYECKHUX
Lenel ¢ IO0CJIENOBATEeIbHBIM M IApajuICIbHBIM COCJUHEHHEM DIIEMEHTOB,
pas3nuyasl ycJIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX Lenen

1.16

MPUBOAUTH TPUMEPHI (HAXOAUTH WHGPOPMALMIO O MpUMEpPax) MPAKTUYECKOTO
MCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCETHEBHOM KU3HU Ul 00ecreueHus
6e30macHOCTH Mpu o0pallleHruu ¢ MpudopaMu U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUs 3/I0pPOBbSI U COOJIOJICHUS HOPM 3KOJIOTMUYECKOTO TOBEICHUS B
OKpY>Karollen cpefie

1.17

OCYIIECTBJIATh TOUCK HHPOpMAaIUK (PU3NUECKOTO COACP)KAaHUS B CETH
NHTEPHET, HA OCHOBE UMEIOIUXCS 3HAHUN U MyTEM CPABHEHUS JOIOJHUTEIb-
HBIX UCTOYHHKOB BBIIEIATHh MH(MOPMAIUIO, KOTOpas SBISETCS MPOTHBOPEUYNBOM
WM MOYKET OBITh HEJIOCTOBEPHOU

1.18

WCIIOIb30BaTh TMPU BBIMOJHEHUHM Y4YEOHBIX 3aJaHUNl HAay4YHO-TIOMYJISIPHYIO
nmuTepaTypy pU3NYECKOro coaepiKaHus, CIpaBOYHbIC MaTepUabl, PECYPCHI CETU
WuTepHeT; BianeTh NpuéMamMu KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUS
WH(OPMAIIUY U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBEHHbBIE MHCbMEHHBIE M KPaTKUE YCTHBIE cO00IeHus, 00001as
WH(POPMAIIUIO U3 HECKOJBKUX HMCTOYHHKOB (DM3UYECKOTO COACP)KAHHSA, B TOM
qHCIIC myOTM9HO MPEACTABIATh pe3yIbTaThI MIPOCKTHOMN A
MCCIIEA0BATENIbCKOM IEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh U3Y4EH-
HbI TMOHATHHHBIN ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIUICHUE
Mpe3eHTalue

1.20

[P BBITIOJHEHUH Y4EOHBIX IPOEKTOB U MCCIEAOBAHUN (PU3NYECKUX MPOLECCOB
pacripesieNnaTh OO0SI3aHHOCTM B TpYIIE€ B COOTBETCTBUM C ITOCTABJICHHBIMH
3aJla4aMi, CIEAUTh 3a BBINOJHEHHWEM IUIaHa ACHCTBUN U KOPPEKTUPOBATH €TO,
aJIeKBaTHO OILIGHUBAaTh COOCTBEHHBIM BKJIQJ] B JEATENBHOCTb TPYMIHI,
BBICTPAaMBaTh KOMMYHHUKATHBHOE B3aUMOJCHUCTBUE, IMPOSBIAS TOTOBHOCTh

pazpemniats KOHQIUKTHI

9 KJIACC

Kon
NPOBEPSIEMOT0
pe3yabTaTa

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHOI
NMPOrpaMMbI OCHOBHOT'0 00111ero 00pa3oBaHus

11

HCII0JIb30BATh N3YYCHHBIC ITOHATU

1.2

Pa3iindaTb ABJICHUSA II0 OIMMCAHHUIO HUX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JACMOHCTPHUPYIOIINX JAHHOC (bI/I3I/I‘IeCKOC SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYIECKUX SIBICHUN B OKPYXKAIOIIEM MHpE, B TOM
qrciie (pU3MUYECKUe SBJICHUS B NPUPOJE, NIPU 3TOM NEPEBOANTH MPAKTHUECKYIO 3a/ady B
yaeOHYyI0, BBIAENATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3NUECKUX SBICHUH

1.4

OMMUCBIBATb MU3Y4YCHHBIC CBOICTBA TeNl W (1)I/ISI/I‘{CCKI/IC SABJICHUS, HCIIOJIb3Ysl (I)I/ISI/I'-IeCKI/Ie
BCJIMYNHBI, IIPpU OINKMCAHWU IPAaBHUJIbHO TPAKTOBATb (1)H3PI‘ICCKPII>1 CMBICJI HCIIOJIB3YEMBIX|

BEJIMYMH, OOO3HAUYEHUS ¥ CAMHUIBI (U3UUECKHX BEIMYMH, HAXOOUTh (HOPMYIBI,




Kox
NpoBepsieMoro
pe3yJjbTaTa

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOMH 00pa30BaTeIbHOI
NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHusI

CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUMHY C IPYTUMHU BEJIMUYUHAMHU, CTPOUTD rpaduKu
N3yYCHHBIX 3aBHCUMOCTEH (PU3NIECKUX BEININH

1.5

XapaKTepHU30BaTh CBOMCTBA Tel, (U3NUECKUE SBJICHUS U MPOLECCHI, UCTIONb3Ys U3yUCHHbIE
3aKOHBI, TP 3TOM [aBaTh CJOBECHYIO (DOPMYIHPOBKY 3aKOHa M 3alHCHIBATH €TO
MaTeMaTU4YeCKOe BhIpaKEHHUE

1.6

OOBACHATH (PU3NYECKHE MPOIIECCHl U CBOWCTBA TEJ, B TOM UUCIE U B KOHTEKCTE CUTYallHid
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIIBIATH NPUYNHHO-CICICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTHYECKUX IIaroB ¢ IOMOIIBI0 2 — 3 M3YYEHHBIX CBOMCTBA]
(U3NYECKUX SIBICHUH, (U3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTHU

1.7

penrath pacy€THhIC 3aJa4dl (OMMpAIOIMecs Ha CUCTeMy M3 2 — 3 ypaBHEHHH), HCIIONB3YS
3aKOHBI ¥ (DOPMYIBI, CBS3BIBAIONINE (PU3NUECKHE BETMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS
3a/1a4uM 3aMiChIBaTh KPaTKoe YCIOBHE, BBIABIATh HEIOCTAIOIIME WM U30bITOUHbIE TaHHbBIE,
BBHIOUpATh 3aKOHBI W (OPMYJIbI, HEOOXOIUMBIC Ui PEIICHHUS, MPOBOJUTH PaCUYETHl H
OLICHVBATH PEATHCTHYHOCTH OTYUYESHHOTO 3HAUCHUS (PU3UIECCKON BEITMIUHEI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIH (PU3MYECKHUX METOJIOB,
HCIIOJIb3Ys ONKMCAHUE UCCIIEIOBAaHUS, BBIIEISATh IPOBEPAEMOE IIPEATIONIOKEHUE, OLIEHUBATD
[PaBWJIBHOCTh TOPsIZIKA MPOBEACHUS HCCIEAO0BAaHUs, JelaTh BBIBOJbI, HHTEPIPETUPOBATH
pEe3yIbTaThl HAOIIOIEHUH U OTIBITOB

1.9

[IPOBOJUTH OIBITHI IO HAOMIOACHUIO (PU3HUECKUX SBICHUHN WITH (U3MYECKUX CBOWCTB TEI:
CaMOCTOSTEIFHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO Habopa 000pyIOBaHUS, ONTUCHIBATH
XOJI OTIBITA M €r0 PE3YJbTaThl, (POPMYIHPOBATH BEIBOIBI

1.10

[IPOBOIUTH TIPH HEOOXOJUMOCTH CEPHUIO TPSIMBIX U3MEPEHHI, OTIPEACIIsis CPeHEe 3HAUCHUE
M3MepseMON BelIMYWHBI ((POKYCHOE pacCcTOSHHE CcOoOMparolied JWH3BI), 00OOCHOBHIBATH
BBIOOD crioco0a u3MepeHus (M3MEepUTENBHOTO Mprdopa)

111

[IPOBOJIUTH HCCIEOBAHNE 3aBUCHMOCTEH (HM3WYECKHMX BEIWYWH C HCHOJIB30BAaHHEM
MPSMBIX U3MEPEHUIl: MIaHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITENEHO COOMPATh YCTAHOBKY,
(UKCHPOBATh Pe3yIbTATHl MOJTYUYCHHOHN 3aBUCUMOCTH (PU3NYIECKUX BEIMYMH B BUAE TaOIHIL
1 rpad)MIKOB, IeNIaTh BBHIBOBI 110 PE3yIbTaTaM HMCCIEIOBAHU

1.12

MMPOBOAUTH KOCBCHHBIC HW3MEPCHUS (1)I/ISI/I‘ICCKI/IX BCIIMYUH: IUIAHUPOBATh HU3MEPCHU,
coOupaTth SKCHEPHUMEHTAJIBHYIO YCTAaHOBKY M BBIIOJHATH M3MEPEHUs, Clenys
[PEIJIOKEHHOM MHCTPYKLUMH, BBIYUCIATh 3HAYEHHME BEJIMYMHBI M  aHAJIU3UPOBATh
MMOJyYECHHBIC PE3YIBTAThI C YUYETOM 33IaHHOW MOTPEIIHOCTH U3MEPEHUN

1.13

COOJIIOAATH PAaBUIIA TEXHUKU 0€301acHOCTH IpH padoTe ¢ 1abopaTOpHBIM 000pyJ0BaHHEM

1.14

pa3IuyaTh OCHOBHBIE MPHU3HAKH M3YYCHHBIX (PU3MUECKHUX MOJeNeil: MaTepuallbHas TOYKa,
a0COMIOTHO TBEPIOE TENO, TOYCUHBIH MCTOUYHUK CBETa, JIyd, TOHKAs JIMH3A, TUIaHETapHas
MOJIEITb aTOMa, HyKJIOHHAS MOJIENTh aTOMHOTO Sipa

1.15

XapaKTepU30BaTh MPUHIUILI IEHCTBUS N3yYEHHBIX IPHOOPOB U TEXHUYECKUX YCTPOICTB ¢
OTIOpOH Ha WX ONHCAHUs, HCIONb3YS 3HAHUS O CBOWCTBAX (DM3MUECKUX SIBICHUHA U

HCO6XO,I[I/IMBIC (1)I/IBI/I‘ICCKI/IG 3aKOHOMECPHOCTHU

1.16

HCIIONB30BAaTh CXEMBl M CXEMATHYHBIC PUCYHKH HW3YYCHHBIX TEXHHUYECKUX YCTPOMHCTB,
M3MEPUTETIbHBIX NPUOOPOB M TEXHOJIOTHYECKHX IPOIECCOB TIPH pPEIICHUH y4eOHO-
MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEeMbl Uil IMOCTPOCHUS M300paKEHUN B IJIOCKOM
3epKalie U coOUparoiell IMH3e

1.17

MPUBOIUTE  NpUMEpPHl  (HAXOAWTh  HWHPOPMAIMIO O MPHMEpax)  MPAKTHIECKOTO
WCTIONB30BaHUsl  (DU3MYECKUX 3HAHUH B TOBCEIHCBHOM JKW3HU Ml OOCCICUCHHS




Kox
NpoBepsieMoro
pe3yJjbTaTa

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOMH 00pa30BaTeIbHOI
NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHusI

0€30MacHOCTH NPU OOPAIeHHUH ¢ MPUOOPaMU U TEXHUUECKUMHU YCTPOHCTBaMH, COXpaHEHHS
3I0POBBS M COOTIOACHUS HOPM SKOJIOTHIECKOTO MOBEACHUS B OKPYXKAIOIIEH cpesie

1.18

OCYIIECTBIIATh TOUCK HWHPOpPMANMK (GHU3UIECKOTO CcojAepkaHus B cetd IHTepHeT,
CaMOCTOSITENNEHO  (POPMYJIHPYsT TIOMCKOBBIA 3alpoCc, HAXOAWTh MYTH OIpPEICIICHHUS
TOCTOBEPHOCTH TIONYYCHHOW HH(OpMAaNUM HAa OCHOBE HMMEIOMIMXCS 3HAHUM W JOMOJ-
HUTEJbHBIX HCTOYHUKOB

1.19

MCIIONB30BATh IIPU BBITOJHEHUHM YUEOHBIX 3aJaHUH HAYYHO-TIONMYJIAPHYIO JIUTEPATypy|
(PU3UUECKOTO COACpIKaHMs, CIPAaBOYHBIC MaTepHalbl, pecypchl ceTn VHTepHeT; BiIajgeTh
mpuéMaMy KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus HHGOPMAITUHA U3 OJHOW 3HAKOBOU
CUCTEMBI B JPYTYIO

1.20

co3laBaTh COOCTBEHHBIC MUCEMEHHBIE M YCTHBIE COOOIICHMS HA OCHOBE MH(opManmy u3
HECKOJBKHX UCTOYHHUKOB (PU3MYECKOTO COMEpkKAHUS, TYOIMIHO MPEACTABIIATh PE3yIbTATHI
[MPOEKTHOW WJIM HUCCIEN0BATEIbCKOW AESITeIbHOCTH, MPU 3TOM T'PaMOTHO HCIIOIB30BaTh
W3YYCHHBIA TMOHATHHAHBIA almapar HM3y4aeMoro pasleina (QU3HKH W COMPOBOXKIATH
BEICTYIUICHHUE TIPE3CHTAINEH ¢ y4ETOM 0COOEHHOCTEH ayTUTOPHUH CBEPCTHUKOB

1.21

[pX BBIIOJIHCHWH Yy4YeOHBIX TIPOEKTOB W HCCICAOBAHWN (PU3NYECKHMX IPOIIECCOB
pactipenensaTe 00sS3aHHOCTH B TPYIIIE B COOTBETCTBUH C IIOCTaBICHHBIMH 3aladaMd,
CJIETUTH 3a BBITIOJHEHUEM IUIaHa JEHCTBUH U KOPPEKTUPOBATH €r0, afeKBAaTHO OLIEHUBAThH
COOCTBEHHBII BKJIaJ B JEATENBHOCTh TPYIIbI, BBICTPAUBAaTh KOMMYHHUKATHBHOE

B3aNMOJCHUCTBHE, IPOSBILII TOTOBHOCTh pa3periaTh KOH(PIUKTHI

INPOBEPAEMBIE 2JIEMEHTBI COJAEPKAHUSA

7 KJIACC
Kon Kon
IIpoBepsieMble 3/1eMEHTHI CO/leP/KAHNSA
pasjgena | 3JIeMeHTa
®U3NKA U EE POJIb B [TO3HAHUN OKPYXAIOIIETO MUPA
11 ®usuka — Hayka o mpupojne. Spnenus npupoxasl. dusnueckue sABIEHUA: MeEXa-
' HUYECKHUE, TEIUIOBBIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE
12 @dusznyeckue BeMMYMHBL V3MepeHue ¢u3nueckux BenuuuH. Duzndeckue
' npu6opsl. [TorpenHocts u3MepeHuit. MexayHapogHas CHCTEMa eIUHHMIT
EcTecTBeHHOHAYYHBI METOJ ITO3HAHMA: HaONIOEHHWE, IIOCTAaHOBKA HAYYHOTO
13 BOIIPOCA, BBIABWKEHUE TUIOTE3, SKCIIEPUMEHT 10 IPOBEPKE THIIOTE3, OOBSICHEHHUE
1 HaOJII01aEMOT0 SIBICHUS
1.4 Onucanve GU3NIECKUX SBICHUH ¢ TIOMOIIBIO MOJIeNeiH
[pakTHyeckune paboTHI:
15 3MepeHue paccTOsHUM.
3MepeHne 00bEMa KUIKOCTH U TBEPJOrO TeENa.




Kon Kon
pastera | siementa IIpoBepsieMble Y1eMEeHTHI COIEPKAHNS
OmnpeneneHre pasMepOB MaITBIX TEIl.
3MepeHre TeMIepaTypbl MPU TOMOIIM KHIKOCTHOTO TEPMOMETpa M IAaT4YHKA
TEMITePATYPhI
[TEPBOHAYAJIbHBIE CBEJJEHIS O CTPOEHWU BELLIECTBA
21 CTpoeHue BeIIeCTBa: aTOMBI M MOJEKYIIBI, HX pazMepsl. OMBITHI, TOKA3bIBAIOIIUC
IIICKPETHOE CTPOCHHE BEUIeCTBA
9 JBmxenne dactul BemectBa. CBs3b CKOPOCTH JABIDKCHHS YACTHI] C TeMIIepa-
' Typoii. bpoyHOBCKOE NBMXKEHUE, TUPPY3US
2.3 B3anMoieiicTBIEC YaCTHI] BEIECTBA: IPUTHKEHUE U OTTAIKUBAHKE
ATrperaTHbIe COCTOSIHHSI BEIIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH W TBEPIBIX
2.4 (KpHCTAITMYECKUX) TeJl. B3anMOCBSI3b MEXIy CBOMCTBAMH BEIECTB B Pa3HBIX
2 arperaTHbIX COCTOSHUSIX M MX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 OCOOCHHOCTH arperaTHbIX COCTOSTHUIA BOJIBI
[IpakTrueckue paboThI:
OrieHka uamMeTpa aToMa METOI0M PSIIOB (C HCIONIb30BaHUEM (oTorpadmii).
2.6
OmbITHI 110 HAOMIOCHUIO TETUIOBOTO PACIIIMPEHUS Ta30B.
OMBITHI M0 00HAPYKEHUIO EHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKCHUS
JIBMDKEHUE U B3AMMO/JIEMCTBUE TEJI
3.1 MexaHu4deckoe JIBmKeHre. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBHIKCHUE
32 Ckopocts. CpenmHsis CKOpOCTh IPH HEPaBHOMEPHOM JABWKEeHHH. Pacuér mytu u
' BPEMEHH JIBUIKEHHS
33 SBnenne wHepruu. 3aKOH WHEPHHH. B3anMoneicTBHE Ten Kak NMpUYMHA H3Me-
' HEHMsI CKOPOCTH JBIDKEHUS Tell. Macca Kak Mepa HHePTHOCTH Tella
34 [InotHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJHMYECTBOM MOJIEKYN B CIUHUIIC
' 00BEMa BelecTBa
3.5 Cuna kak XapakTepHCTHKA B3aUMOJICHCTBHS TEI
3.6 Cua ynpyrocTa u 3akoH ['yka. Vi3MepeHne Cribl ¢ TOMOIIBI0 AHHAMOMETpa
37 SIBneHne TATOTEHWS W cwia TshkecTH. Crila TSDKECTH Ha IPYTUX IDIaHeTax. Bec
3 ' tena. HeBecomocTs
3.8 Cuna TpeHus. TpeHHe CKOIbXEeHUS U TpeHHue MoKos. TpeHue B IpupoJie U TEXHUKE
3.9 CroxxeHne cvil, HallpaBJICHHBIX 110 OJTHOW MpsiMoil. PaBHOIeHCTBYOIIIAs CHIT
[IpakTrueckue paboThI:
OmnpejeneHre CKOPOCTH PABHOMEPHOTO JBMXKEHUS (IIapUKa B JKUIKOCTH, MOJICIIH
9JIEKTPUYECKOrO0 aBTOMOOWIS M Tak pganee). OnpeneneHue cpeaHell CKOPOCTH
3.10 CKONIBKEHHs Opycka WM I[IapuKa II0 HAKJIOHHOW ImIocKocTH. OmpeneneHue
[UIOTHOCTHU TBEPIOTO Tena. OMBITH, JEMOHCTPUPYIOIIE 3aBUCHMOCTD PACTSDKCHUS
(medbopmaruu) MPYKUHBI OT MPUIOKEHHOW CHIIBL. OMBITHI, JEMOHCTPHPYIOIIUE
3aBUCHMOCTh CHJIBI TPCHHUS CKOJILKEHHS OT Beca Tella M Xapakrepa
COIPUKACAOIIIXCSI TOBEPXHOCTEH




Kon Kon
pastena | srementa IIpoBepsieMble 3JIeMeHTbI COleP:KaAHUS
311 du3ndeckue SBICHUS B IPUPOE: IPUMEPHI ABIKEHHS C Pa3IMUHBIMU CKOPOCTSIMHU
' B JKMBOM M HEKWBOUW TIPUPO/IE, IEUCTBUE CHIIBI TPEHUS B IPUPOAC U TEXHHUKE
3.12 TexHuveckue yCTpoicTBa: JUHAMOMETP, MTOAIIUITHUKA
JIABJIEHUE TBEP/IBIX TEJI, )KMJIKOCTEM U T'A30B
4.1 [laBnenue TBEpHOTO Tena. CriocoObl yMEHbIIEHHS U YBETTMUEHUS TaBICHUS
4.2 [laBieHue ra3za. 3aBUCMOCTb JaBJICHUS Ta3a 0T 00bEMa, TeMIIEpPaTyphl
43 [lepenaua naBneHus: TBEPABIMU TEJIaMU, KHIKOCTSIMU U razamu. 3akoH [lackams.
' [HEeBMATHUECKIIE MAIITIHEI
44 3aBHCUMOCTh JABJICHUS JKUIKOCTH OT TIIyOMHBL. ['MAPOCTATUYECKUIA MapamoKc.
' Coobmratonuecs cocynbl. [ HapaBnudeckne MeXaHU3Mbl
ATtMmochepa 3emin U atMocepHoe naBieHue. [IpUYIMHBI CYIIECTBOBAHUSA BO3-
4.5 nyniHoH o6onoukn 3emin. OnbiT Toppudemumn. 3aBUCHUMOCTh aTMOC(HEPHOTO
aBJICHUS OT BEICOTHI HAJl yPOBHEM MOPSI
46 M3meperne atmocheproro aasneHus. [Ipubopbl nis uamepeHus aTMochepHOTo
' naBICHHS
47 [leficTBUEe JKMOKOCTM M Ta3a Ha NOTPYXKEHHOE B HUX Teno. BrITankuparomas
' (apxumenoBa) cuia. 3akoH Apxumena
4 4.8 [InaBanue Ten. BozayxomiaBanue
[IpakTudeckue pabOTHI:
VccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOrpyKEHHOU
B KUJIKOCTh 4acTH Tena. OnpesenieHre BHITAIKUBAOIIEH CHUIIBI, ACHCTBYIONIEH Ha
49 TENO, TOTPYKEHHOE B JKUAKOCTB. [I[poBepka HE3aBUCHMOCTH BBITAJIKHBAIOMICH
' CHIIBI, IEUCTBYIOIIEH Ha TEIO B IKUIKOCTH, OT Macchl Tena. OIBITHL,
JIEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKUBAIOILIEH CHIIbI, NEUCTBYIOLIEH Ha TEJO
B XKHJKOCTH, OT 00b&Ma MOTPYKEHHOIN B XHUIKOCTh YAaCTH TeNa U OT INIOTHOCTH
xunkocTd. KoHcTpynpoBanne apeomerpa WIH — KOHCTPYHPOBaHHE — JIOIKH U
onpeaeseHue e€ rpy30noJbEMHOCTH
410 Ou3ndeckne SBICHUS B TPUPOJIS: BIUSIHAE aTMOC(HEPHOTO JaBICHUS HA JKUBOU
' OpraHu3M, IJIaBaHKE PBIO
TexHuveckne yCTpOMCTBa: COOOINAIONIMECS COCYIbI, YCTPOWCTBO BOJOMPOBOJIA,
411 TUIPABIMYCCKUIA TIpecc, MaHOMETp, OapoMeTp, BhICOTOMEp, MOPIIHEBOW HAcoC,
apeoMeTp
PABOTA, MOILIHOCTb, SHEPTUA
5.1 MexaHndeckas padoTta
5.2 Mexannueckas MOILIHOCTD
53 [IpocTeie MEXaHU3MBI: pbIyar, 0J0K, HAKIIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBeCHs
. ' phluara
5.4 [IpuMeHeHe mpaBUiia paBHOBECHS phIyara K OJI0Ky
55 «30m0Toe TpaBmiIO» MexXaHWKH. KodD(hHUIMEHT Mmone3Horo JEHCTBUS MEXaHU3-
' MOB. [IpocThie MeXaHU3MEI B OBITY U TEXHUKE
5.6 [ToTeHmanbHast SHEPTUU Tela, TOJHATOro Hall 3eMIIEN
5.7 Kunernueckas sHeprus




Kon Kon
pamena | smementa IIpoBepsieMbIe 3JIeMEHTBI COACPKAHMUS
[lonHas mexaHu4deckas OHEPIus. 3aKoH M3MEHEHHUSI U COXpaHCHUSA MEXaHUYECKOMN
58 SHEPrUn
[IpakTudeckue paboThI:
OmnpeneneHre pabOTHl CHIIBI TPEHHUS TIPH PABHOMEPHOM JBHKCHUH Tella IO
59 FOpH3OHTaJ’IBHOﬁ TOBEPXHOCTH. HCCHCI{OB&HHG YCJ'IOBI/Iﬁ PpaBHOBECHSA
prruara. Msmepenue KIIJ HakiaoHHON mIockocTd. M3ydeHue 3aKkoHa COXpaHEHUs
MEXaHUYEeCKON SHEPTrun
5.10 duznueckue SIBJICHUS B IpupoJe: pbldarv B TCJIC YCJIOBCKaA
511 TexHuveckne yCTpPOHCTBA: pblUar, MOJBHXKHBIA ¥ HEMOJIBWKHBIN OJOKH, Ha-
KJIOHHAA IJIOCKOCTD, IIPOCTHIC MEXAHU3MBbI B 6I)ITy
8 KVIACC
Kon Kon
pasnena|sementa IIpoBepsiemblie 3JIeMeHTHI COJIePKAHUS
TEIUUIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KMHETHYECKOW TEOPHH CTPOCHHS Be-
6.1 mecTBa. Macca u  pasMmepbl  MoJieKyd. OnBITBl, TOATBEPKIAIONINE
OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKOW TEOpUU
6.2 Monenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUM BemecTBa. Kpu-
' CTaJUIMYEeCKHE U aMOp(HBIE Tena
6.3 OOBsicHeHHE CBOMCTB Ta30B, )KUIAKOCTEH U TBEPIBIX TEJI HA OCHOBE IOJIO-
' KEHUH MOJIEKYISIPHOKMHETUYECKOM TeoprH
6.4 CMaunBaHue U KalWJUISIPHBIE SBICHUS
6.5 TemoBoe paclIupeHue u cxaTnue
6.6 Temmneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO JABHKEHHS
' YaCTHIL
6 6.7 Buytpennsis sneprus. CriocoObl N3MEHEHUSI BHYTPEHHEN SHEPTHH: TEIUIO-
' nepeaaya v CoBepiieHne paboThl
6.8 Buzpl Termonepeaayn: TeIIONPOBOJHOCTh, KOHBEKIHS, U3TyYeHNE
6.9 KonngecTBo TemioTsl. Y aenabHas TEMI0EMKOCTh BEIIECTBA
6.10 TennooOMeH M TEMIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOrO OanaHca
6.11 [InaBneHne W OTBepAEBAaHUE KPHUCTAIMYECKUX BELIECTB. Y JelbHas
' TEIUIOTA TIJIaBJICHUS
[TapooOpa3oBanne u koHzaeHcarus. HWcmapenue. Kumnenue. Y aenbHas
6.12 TEIUIOTa TapooOpa3oBaHUs. 3aBHUCHMOCTh TEMIIEPATyphl KHIICHHS OT
aTMOC(EpHOTO AaBICHUS
6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIUMBA. Y IeJbHas TEMJI0Ta CrOPAHUS
6.15 [Tpuniuns! pabotel TemnoBbix aBurareneit KIIJI TemnoBoro asuratens.




Kon Kon
pasnena|siementa IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
TeruioBble JBUTATENN U 3alUTA OKPY>KAIOIIEH CpeIbl
6.16 3aKOH COXpaHECHMsI U ITPEBPALLICHNS DHEPTUHU B TEIUIOBBIX IIPOLECCAX
[IpakTuyeckue paboTHI:
OnbITh! 10 OOHAPYKEHUIO IE€HCTBUSA CHII MOJIEKYJISIPHOTO IPUTSKEHUS.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM UJIM caxapa.
OnbITel N0 HAOMIONEHHUIO TEIUIOBOIO PACIIMPEHUs Ta30B, XKHUIKOCTEH U
TBEPBIX TEJ.
Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE IINPUIIA.
OneIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTH JABICHHUS BO31yXa OT €ro
00bEMa M HarpeBaHMs WM OXJIAXKICHUSI.
ITpoBepka runoTessl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH
6.17 B TEPMOMETPUYECKOM TPyOKe OT TeMIepaTyphl.
' HabGmtonenue n3meHeHus: BHyTpEHHEN 3HEPruu Tejla B pPe3ysbTaTe TEIUIo-
nepeaayu v paboThl BHEIIHUX CHUIL.
HccnenoBanne sBICHHUS TEIUIOOOMEHAa MpPHU CMEIIMBAHUHM XOJOJHOH |
ropsiyeii BOJBI.
OnpeneneHue  KOJIMYECTBA  TEIUIOTBHI, IOJYYEHHOIO  BOJOM  IIpU
TETIO0OMEHE C HarPeThIM METAIUTMYECKUM LIUITHHIPOM.
Onpenenenue yieabHON TEIUIOEMKOCTH BEILECTBA.
HccnenoBanue npouecca uCrapeHus.
OnpeneneHne OTHOCUTENIBHOM BIaXKHOCTH BO3/yXa.
Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIBJA.
@dusnyeckue ABICHUS B NPUPOJE: IOBEPXHOCTHOE  HATSIKCHHE
6.18 U KallWUIpHBIE SIBJICHUSI B MPHUPOJE, KPUCTAIBI B MPHUPOAE, U3IyUEHHE
' Connia, 3aMep3aHre BOJOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI,
TyMaHa, UHEesl, CHera.
TexHuueckne yCTpPOWCTBA:  KalMJUIAPHL, IPUMEPBl  HCIOJIB30BAHMS
6.19 KPUCTAJIJIOB, JKMJIKOCTHBIM TEpPMOMETp, JAaTYUK TeMIepaTyphl, TepMOC,
' cucTeMa OTOIUIEHHs JOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa,
JIBUTATEIb BHYTPEHHETO CrOPaHUsl.
OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA
7.1 DnekTpusanus Ten. [[Ba posia dIeKTPUIECKUX 3apsiioB
B3aumopeiictBue 3apskeHHbIX Tesl. 3akoH KynoHa (3aBUCMMOCTH CHJIBI
7.2 B3aMMOJEHCTBUS 3apsUKEHHBIX TENl OT BEJIMYMHBI 3apsiioB U PACCTOSHHUS
MEXy TeTaMH)
F 73 Onektpuueckoe nosie. Hanpspk€HHOCTH 3ekTpudeckoro mnois. [IpuHmun
' CYTIEPIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
74 Hocurenu »3yeKTpHYecKUX 3apsfoB. OJIEMEHTAapHBIM  JJIEKTPHUYECKHUI
' 3apsag. Ctpoenue aroma. [IpoBOIHUKY U TUAIEKTPUKH
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
76 ONEKTPUYECKUA TOK. YCIOBHUS CYHIECTBOBAHMS DJIEKTPUUECKOTO TOKA.

VI CTOYHUKH OCTOSTHHOTO TOKA




Kon Kon
pasnena|siementa IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
77 JleficTBUSL 3IEKTPUYECKOr0 TOKa (TEIUIOBOE, XUMUYECKOE, MArHUTHOE).
' DNEKTPUUECKHUM TOK B )KHUJIKOCTSX U ra3ax
7.8 Onektpuueckas uemnb. Cuia Toka. DNeKTpUYecKoe HapsKeHne
7.9 ConpoTuBieHue MPOBOJHUKA. Y IeTbHOE CONIPOTUBIICHUE BEIIECTBA
7.10 3akon Oma aJ1g y4acTka 1enu
7.11 [TocnenoBarenbHOE U MapauieIbHOE COCTMHEHUE MPOBOJHUKOB
7.12 PaboTa 1 MOIIIHOCTH JIEKTpUUECKOro ToKa. 3akoH Jlxxoyins — Jlenna
713 DNEeKTpUYECKUE LENU U MOTPEOUTENH 3JIEKTPUUECKON SHEPruu B OBITY.
' KopoTkoe 3aMbIKaHue
7.14 [ToctosiHHbIE MarHUTHI. B3anuMoielicTBE NOCTOSTHHBIX MAarHUTOB
715 MarnutHoe nosie. MaruutHoe noje 3eMiId U ero 3HaueHue Ui JKU3HHU Ha
' 3emite
716 OneiTr Dpcrena. MarHuTHOe molie 3eKTpudeckoro Toka. [IpumeHenwue
' 3JEKTPOMArHUTOB B TEXHHUKE
JleiicTBHe MarHUTHOrO MOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOABUIATENb
7.17 MOCTOSIHHOTO TOKAa. VCIONIb30BaHME 3JIEKTPOIBUTATENCH B TEXHHUYECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE
718 Onpitel @apajess. SIBneHue 3IeKTpOMarHuTHOW uHAYKUuu. IIpaBuio
' Jlenna
719 Onexrporenepatop. CnocoObl TMOMY4YEHHS DSIEKTPUUYECKONW DHEPIHH.
' DJIEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTHU
[IpakTuueckue pabOThI:
OneIThl 1O HAOMIOACHUIO AJIEKTPU3ALMKM TNl MHAYKUMEH U 1pH
COIIPUKOCHOBEHHH.
UccnenoBanue AeUCTBUS DJIEKTPUYECKOTO TIOJNS HA TMPOBOJHUKH H
JUDIIEKTPUKH.
C6opka 1 mpoBepka pabOThl ANEKTPHUUECKON LEMH MOCTOSIHHOTO TOKa.
W3mepenue u peryinpoBaHHe CUIbl TOKA.
W3mepenue u perylnupoBaHue HAPSKEHHUS.
WccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UYILETO Yepe3 Pe3UCTOp, OT CO-
720 MIPOTUBJICHUS PE3UCTOPA U HANIPSKEHUSI Ha PE3UCTOPE.

OHBITLI, ACMOHCTpUPYIOIIUC 3aBUCUMOCTb QJICKTPHUICECKOTO
COIIPOTUBJICHUA MNPOBOJHHWKA OT €ro [JIWHBI, IUIOMAAW IIOICPEYHOrO
CCUCHUS U MaTCpUaJia.

IIpoBepka mpaBHJIa CIIOXKEHUS HANPSKEHUH TPU  MOCIEA0BATEILHOM
COEMHEHUH JIBYX pe3uctopos. [IpoBepka mpaBuiia s CHIIBI TOKA NpPU
MapauiebHOM COEMHEHUHN pesuctopoB. OnpeneneHue paboThI
AIIEKTPUYECKOTO0  TOKa, UAyHero dyepe3  pesuctop. OmnpeneneHue
MOIIHOCTH 3JIEKTPUYECKOTO TOKa, BBIJIEIISIEMOU Ha




Kon Kon
pasiena >ementa IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pesucrope. MccnenoBanne 3aBUCUMOCTH CHIJIBI TOKA, MIYIIETO Yepes3
JIAMITOYKY, oT HanpsHKEHUS Ha Heil. OnpeaeneHue KIIg
HarpeBarens. MccnenoBaniue MarHUTHOTO B3aMMOJACHCTBHS TOCTOSIHHBIX
MarHuToB. M3yueHne MarHUTHOTO MOJSl MOCTOSHHBIX MarHUTOB IMPH HUX
o0beAMHEHUH W pa3fenieHuu. McecnenoBanue NEHCTBUSL AIEKTPUUYECKOTO
TOKa HAa MarHUTHYIO CTpesiKy. OTBITHI, J€MOHCTPHUPYIOILINE 3aBUCUMOCTh
CHJIBI B3aUMOJCWCTBUS KATYIIKM C TOKOM M MarHuta OT CHJIbl TOKa H
HanpaBJIeHUs] TOKA B KaTymike. M3ydueHue NeHCTBHS MarHUTHOTO IOJISL Ha
OPOBOJHUK ¢  TOKOM. KoHCTpynpoBaHme W u3ydeHHE  pabOThI
anekTpoasurareis. Mamepenue KITA AJIEKTPOJIBUTATEIHLHOMN
ycTaHOBKH. ONBITBI  TI0  MCCIIEOBAHUIO SIBICHHS AJIEKTPOMArHUTHOM
WHAYKIMU: HCCIEJAOBAaHWE W3MEHEHMH 3HAUeHUsS W  HANpaBICHUS
WHAYKIIMOHHOTO TOKA
dusnueckue SBICHUS B MPHUPOJIE: AIICKTPUUECKHE SBICHHS B aTMocdepe,
7.21 JIEKTPUYECTBO JKUBBIX OPTaHW3MOB, MArHUTHOE TIOJie 3eMIIH, Jpeud
MOJIFOCOB, POJIb MArHUTHOTO TIOJIS AJIs1 )KM3HU Ha 3emile, MOJISIPHOE CUSTHHE
TexHU4YecKne yCTPOWCTBA:  AJIEKTPOCKON, amIepMeTp, BOJIBTMETP,
peoctar, CYETYMK DIJIEKTPUYECKOM DHEPIHM, JIIEKTPOOCBETUTEIIBHBIE
7.22 MPUOOPHI, HArpeBaTEIbHBIC IEKTPONPUOOPHI (IPUMEPHI), ICKTPHUCSCKUE
MPEeIOXPaHUTENH, IEKTPOMArHHT, FIEKTPOABUTATENb TOCTOSIHHOTO TOKa,
TeHEPaTop MOCTOSHHOTO TOKa
9 KJIACC
Kon Kon
pasziena| anemenTa [IpoBepsieMbIe dTIEMEHTHI COJIEPIKAHHS
MEXAHUWYECKUE SBJIEHUA
8.1 |Mexanudeckoe JBrkeHne. MarepuanbHas Touka. Cuctema oTcuéra
8.2  |OTHOCUTENHbHOCTh MEXaHHUYECKOTO ABM)KEHUS
8.3  |PaBHOMepHOE MPSIMONMHEIHOE IBHKEHHE
8.4 HepaBnomepHoe npsMonuHeiiHoe awkeHue. CpeiHss U MTHOBEHHAasl CKO-
POCTH TeJa MPH HEPaBHOMEPHOM JIBUKCHUN
8.5 |Yckopenue. PaBHOyckopeHHOE MPSAMOIMHEHHOE ABHKEHHE
8 8.6 CobOoauoe najnenne. OnbiTel [anunes
8.7 PaBHOMEpHOE JBM)XKEHUE MO OKpYXHOCTH. Ilepros m yactoTa oOparieHus.
' JIuneitnas u yrioas ckopoctu. LIeHTpocTpeMUTeNbHOE YCKOPEHNE
8.8  |llepBrlii 3akoH HploTOHA
8.9  [Bropoii 3akon HeroToHa
8.10 [Tpernii 3akon HptoToHa
8.11  |IIpuHIWMII CYNIEPIIO3UIIIH CHIT
8.12 |Cuna ynpyroctu. 3akoH ['yka
8.13 |Cuma TpeHHs: cuiia TPEHHS CKOJIbKCHUS, CHUIIa TPSHHUS TTIOKOSI, IPYTHE BHIIBI




TPEHUS

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO

8.14
MageHUs

8.15 JIBmxenue mianer Bokpyr Comnna. [lepBas xocmuueckas ckopoctb. Hese-
COMOCTb H MEPETPY3KU

8.16 |PaBHOBecHe MaTepuaaIbHON TOUKH. AOCOIIOTHO TBEPIOE TEIIO

8.17 PaBHOBecue TBEpPAOro Tela C 3aKpeIIEHHOW OChIO BpalleHHus. MOMEHT
cwibl. LlenTp TsxecTn

8.18 |Mmmynbc Tena. M3Menenue ummynbea. IMIynsC CHITBI

8.19 |3akoH coxpaHEHHS UMITYJIbCA

8.20 |PeaxkTuBHOE OBUXEHUE

8.21 |Mexanuueckas paboTa U MOITHOCTh

8.22 |Pabota cuil TSKECTH, YIPYTrOCTH, TpeHus. CBs3b DHEPTUU U PaOOTHI

8.23 [[loTeHumanpHas SHEPTHS TENA, MOJHATOTO HAJl TOBEPXHOCTHIO 3eMITH

8.24  |[loTeHumanbHas SHEPTUS CXKATON MPYKUHBI

8.25 |Kunermueckas sHeprusi. TeopeMa 0 KHHETHYECKON SHEPTHA

8.26  |3aKkoH coOXpaHEHUS] MEXaHHUYECKOW YHEPTUHU
[IpakTuueckue paboThI:
Omnpenenenue cpeiaHeld CKOPOCTH CKOJBXKEHHS Opycka WIM JBH)KEHUS
[IaprKa 1O HAKJIOHHOW IUIOCKOCTH. OmpeneneHne yCKOpeHUs Tela Mpu
PaBHOYCKOPECHHOM JIBFDKEHUH TI0 HAKJIOHHOW TUIOCKOCTH.
VccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
NBUKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka THUNOTE3bI: €CAM TPH PABHOYCKOPEHHOM JBIDKEHHH 0e3

8.27 |Ha4ambHOW CKOPOCTH TIYTH OTHOCATCS KaK P HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHH OJMHAKOBBI.
VccnenoBanne 3aBUCUMOCTH CHJIBI  TPEHUS CKOJBXKEHHUS OT  CHIIBI
HOPMaJIBHOTO nasienus. OnpeneneHue koa¢pdunrenHTa TpEeHUs
ckosbkeHus. Onpenenenue KECTKOCTH NpyXuHbL. OnpeneneHue padoTh
CWJIBI TpPEHHs TMPU PABHOMEPHOM JBMKCHHH Tella 10 TOPHU30HTaIbHOU
noBepxHocTU. Onpenenenre padoThl CHIIBI YIIPYTOCTH MPU MOAbEME Tpy3a C
MCIIOJIb30BAHUEM HETIOJIBUYKHOTO U TIOJIBHYKHOTO OJIOKOB

8.98 duznyeckue SBICHHUS B MPHUPOJEC: MPUIUBBI U OTJIMBBI, ABM)KCHUE IJIAHET
CoHEeYHOM CUCTEMBI, PEaKTUBHOE ABM)KEHUE )KUBBIX OPTaHU3MOB

8.99 TexHuuyeckue yCTpONCTBA: CHHAOMETP, AATYMKU TOJOKEHUS, PACCTOSHUS

U YCKOPEHMS, PAKEThI

MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarensHoe JABUKCHUC. OcHOBHBIC XApaKTCPUCTHUKHU KoJIeOaHMiA:

9.1 [EpUO/]I, 4aCTOTA, aMILTUTY/1a
92 MareMaTU4ecKuii U NpYKUHHBIM MasTHUKU. [IpeBpameHue sHepruu npu
' K0JIE0ATEIBLHOM JABUKEHUHU

9.3 [3aryxaromue xonebanus. BoiHyxeHHble KoaeOanus. Pesonanc
Mexannyeckne BOJIHBI. (CBOWCTBA MEXaHMYECKUX BOJIH. [IpoponbHble U

9.4  |momepeuyHble BOJIHBL. JITMHA BOJIHBI M CKOPOCTh €€ paclpOCTpaHEHUS.
MexaHuuecKne BOJIHBI B TBEPAOM TEJIE, CEICMUUECKHUE BOJIHbI

9.5 [3Byk. I'pomkocTs 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa




9.6

NHdpa3ByK 1 yIbTpa3ByK

9.7

[IpakTuyeckue paboTHI:

Omnpezenenue 4acTOThI U IEPHOAA KoeOaHUH MaTeMaTHYECKOr0 MasiTHUKA.
Onpenenenre 4acToThl U Mepro/ia KoueOaHuil NPy>KUHHOTO MasiTHUKA
VccnenoBanue 3aBUCUMOCTH TepuoJia KOJeOaHWW MOABEUICHHOTO K HHUTHU
rpy3a OT JUIMHBI HUTH. VccienoBaHMe 3aBUCUMOCTH INepHoa KoieOaHWH
[PY>KHHHOTO MasiTHUKA OT Macchl Ipy3a. [IpoBepka He3aBUCUMOCTH NepHoa
Koje0aHui rpy3a, MOABEIIEHHONO K HHUTH, OT MAacChl Ipy3a U KECTKOCTH
npyXuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs

9.8

dusnyeckue SABIECHUS B TMPUPOJEC: BOCIPHUATHE 3BYKOB IKHUBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUUECKHUE BOJIHBI, IlyHAMH, 3XO

9.9

TexHuyeckue ycTpoicTBa: 3XO0JIOT, HCIOJIb30BaHHE YJIbTpa3ByKa B OBITY
U TEXHUKE

SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

DNEeKTpOMarHuTHOE MoJie. DJIEeKTpPOMarHuTHble BOJIHBI. CBOMCTBA 3JIEKTPO-

10.1
MarHUTHBIX BOJIH

10.2 |lIkana 31€KTPOMarHUTHBIX BOJH

10.3 OnexkrpoMarHutHas npupoja cBera. CKopocTh cBeTa. BoiaHOBbIE cBoOMCTBa
cBera

10 [IpakTrueckue pabOThI:

10.4 |M3ydeHue CBOWMCTB PICKTPOMArHUTHBIX BOJH C ITOMOIIbI0 MOOMJIBHOTO Te-
nedoHa

105 ®dusnyeckue SBICHUS B NPUPOJE: OMOIOTMYECKOE JICHCTBHE BUANMOTO,
YABTPa(GHOIECTOBOTO U PEHTTCHOBCKOTO M3ITy4eHUH

10.6 TexHuueckue yCTpOWCTBA: HCIOJIB30BAaHUE D3JCKTPOMArHUTHBIX BOJH IS

' COTOBOM CBSI3H
CBETOBBIE ABJIEHU A

11.1  JlyueBas mojaeinb cBeta. McTrounuku cBera

11.2  |[IpsiMonuHEHHOE pacpOCTpaHEHUE CBETa

11.3  |Otpaxenue cBera. [lmockoe 3epkano. 3aKOH OTPaXEHUS CBETa

114 [Ipenomienue cBera. 3akoH nmpeaomieHus cBeta. [loiHoe BHyTpeHHEe oTpa-
KEHUE CBeTa

11.5 |Jlunza. Xop tydeit B TMH3E

11.6  |OnTuueckas cucrema (oToanmnapara, MUKpOCKOIIA U TeJIECKOMa

11.7 |'ma3 xak ontuyeckas cucrema. bauzopykocTs U AadbHO30PKOCTb

1 118 Paznoxxenne Oemoro cBera B crekTp. Onwitel Heiotona. Crokenue

CTIEKTPAJIbHBIX IIBETOB. Jluicriepcust cBeta
[IpakTryeckue paboTHI:
VccnenoBaHre 3aBHCHMOCTH YIla OTPaXEHHUS CBETOBOIO JIyda OT yIJia
Ma/ICHUSI.

11.9 M3yueHne xapakTepUCTHK U300paKeHus MpeMeTa B IJIOCKOM 3epKajle.

VccnenoBanne 3aBUCHMOCTH yTJia TPEIOMJICHHSI CBETOBOTO Jiyda OT yria
Ma/ICHUST Ha TPAHHIIE «BO3YX — CTEKIION.
[Tonyuenne n300pakeHHI ¢ TOMOIIBIO0 COOMPAIOIIEH JTUH3HI.

Omnpenenenre (OKYCHOTO PACCTOSIHUS M ONTHYECKOW CHIIBI COOMparorieit




TTUH3BI.
OnBITHI 11O Pa3JIoKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnbITHI 10 BOCHPUSTUIO LIBETA MPEIMETOB IIPU UX HAOIIOJEHUH Yepe3 LBe-
TOBBIE (DUITBTPHI
11.10 dusnyeckue sABieHUs B npupoze: 3atmMeHuss ConHua u JlyHbl, 11BeTa Te,
' onTHYECKue ABJIeHU B aTMochepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
11.11 TexHuueckue ycTpOHCTBa: OUYKM, NEPHUCKOIN, (poToammapar, ONTHYECKUE
' CBETOBO/IBI
KBAHTOBEBIE SABJIEHUA
12.1 |Onsitel Pezepdopaa u mmanerapHas mojaens aroma. Moaens atoma bopa
12.2 |Ucnyckanue u noryomeHne ceera aroMoM. KBanTel. JInHeituaTsie CrieKTpbl
12.3 |[PagmoakTuBHOCTh. Anbda, 6eTa- 1 TaMMa-u3TydCHHs
12.4  |Ctpoenue aToMHOTO siipa. HykiioHHas MoJieIh aTOMHOTO sijipa. M30Tombl
12,5 |PagnoaktuBHbIe npeBpaiienus. [lepuoxa nomypacnana aToOMHBIX sA€p
12.6  |SnepHble peakiuu. 3aKOHBI COXPAHEHHS 3aPsIIOBOTO U MAaCCOBOTO YHCEI
12.7 |DHeprus cBsi3u aTOMHBIX siiep. CBsI3b MacChl M SHEPTHH
12.8 |Peakuuu cuHTe3a u aenenud saep. Mcrounuku sneprun ComHIa U 3BE3]
129 AnepHas sHepretuka. [IeficTBHE paJUOAKTUBHBIX M3JyYEHUH HA JKHUBBIC
12 ' OpraHu3MbI
[IpakTuueckue padbOThI:
HabnrogeHne CriionIHpIX ¥ IMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.
12.10 |MccnenoBaHue TPEKOB: U3MEPECHHUE SHEPTHH YaCTHIIBI
[0 TOpMO3HOMY TyTH (TI0 hoTOrpadusim).
V3mepenue paanoakTHBHOTO (poHa
Oduznyeckue SBICHHUS B MPHUPOJE: €CTECTBEHHBIM pPaJMOaKTUBHBIN (OH,
12,11 |kocmuueckue Ty4H, pazroaKTUBHOE U3JIy4yeHUe IIPUPOIHBIX
MUHEPAJIOB, IEHCTBHE PaAHMOAKTUBHBIX N3TYYEHUH Ha OPTaHU3M YeIOBEKa
1212 TexHuueckue ycTpoWcTBa: CIEKTPOCKON, WHAMBHUIYAIbHBIM TO3MMETp, Ka-
Mepa Bunbcona

ITPOBEPSIEMBIE HA OI'3 1O ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMSI
OCHOBHOMU OBPA30BATEJIBHOU INTPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

NpoBepsieMoro

Kon

TpedOBaHMSI

IIpoBepsieMmble TPeOGOBaHMSI K MPeAMETHBIM pe3yabTaTaM 0a30BOro
YPOBHSI OCBO€HMsI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o01ero oopazoBanus Ha ocnose PI'OC

[lonnmanune pomu (pU3MKH B HAyYHOM KapTHHE MUpPA; CHOPMUPOBAHHOCTH
0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOM CBSI3M W MO3HABAEMOCTHU SBICHUI
MPUPOJBI, O PONIM JKCIepUMEeHTa B (pu3mKe, O cucTeMooOpa3yromiei poiau
(U3UKM B PA3BUTUM €CTECTBEHHBIX HAYK, TEXHUKH W TEXHOJIOTHH, 00
YBOJIIOIINN (buzmyecKkux 3HaHUHU u ux ponu B EJIOCTHOHU
€CTECTBEHHOHAYYHOW KapTHUHE MHpA, O BKJIAJE POCCHUCKUX U 3apyOeKHBIX
y4€HBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO
MHPA, PA3BUTHE TEXHUKH U TEXHOJIOTUH




Kon
NMpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMSA K MPEIMETHBIM pe3yJibTaTaM 0a30B0ro
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOIO
o01ero oopazoBanus Ha ocHoe PI'OC

3HaHUA O BUJAX MaTepUM (BEIECTBO M I0JIE), O ABMXKEHUH Kak crocole cy-
[IIECTBOBAHUS MaTepuu, 00 aTOMHO-MOJIEKYJIIDHOM TEOpPHM CTPOEHHs Be-
[IecTBa, 0 (PU3NYECKOI CYIIHOCTH SIBJICHUH MPUPOJIBI (MEXaHUYECKUX, TEIl-
JIOBBIX, AJIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE pa3jinyaTh SBJICHUS I10
ONMCAaHUIO  HMX  XapakTEepHbIX CBOWCTBU HAa  OCHOBE  OIIBITOB,
NEMOHCTPUPYIOIUX JaHHOe (hu3nueckoe sBIICHHE; YMEHHUE pacllo3HaBaTh
MPOSIBJICHUE M3YYCHHBIX (HU3MUECKUX SBJICHUN B OKPYXAIOIIEM MHpE,
BBIJIEIISAS UX CYILIECTBEHHBIE CBOMCTBA (IIPU3HAKH)

BJ'Ia,Z[eHI/IC OCHOBAMH ITOHSTHHHOTO amnrmnapara W CHMBOJHMYECKOI'O sA3bIKa
(bl/I3I/IKI/I U HCIIOJIB30BAaHUC HX 4 PCIICHHUA y‘-ICGHbIX 3aaa4, yMCHHC
XAPAKTCPU30BATh CBOMCTBa TCI, (bH3I/IquKI/Ie SABJICHUSA U IIPOLICCCHI,
HCIIOJIb3Yys (b}/'H,Z[aMeHTaJ'IBHBIe N OMIIMPHUYCCKUEC 3aKOHBI

YMEHUE ONMUCHIBATh U3YYCHHBIC CBOMCTBA TeNl W (DU3UYECKHE SBIICHUS, HC-
MOJIb3Ys (PU3UUECKUE BETUUHHBI

BiiajieHne OCHOBaMH METOJIOB HAYYHOT'O MO3HAHHS C YYETOM COOJFOJICHHS
MpaBWJI OE30MACHOTO TPy/Aa: HaOIroIeHnEe (PU3HUSCKUX SBJIICHUN:

YMEHHE CaMOCTOSATENIbHO COOMpaTh H3KCIEPUMEHTAIBHYIO YCTAaHOBKY U3
naHHOTO Habopa 00OpyIOBaHWS IO WHCTPYKIMH, OMHCHIBATH XOJ OIBITA|
1 3aIlMCBIBATh €r0 Pe3yJbTaThl, OPMYJINPOBATH BHIBOJIBI;

[IPOBE/ICHUE NPSMBIX U KOCBEHHBIX M3MEPEHUH (PU3NYECKUX BEIUYHMH: yMe-
HUE IUTAHUPOBATh HM3MEPEHHsI, CaMOCTOSTENBHO COOMpaTh SKCIIEpPUMEH-
TaJlbHYI0 YCTAHOBKY IIO HHCTPYKLUHU, BBIYUCIATH 3HAUEHUE BEJIUYUHBI
U aHAJIM3UPOBATh IOJYYEHHBIE PE3yJbTaThl C Y4ETOM 3aJlaHHOM Iorpeu-
HOCTH PE3yJIbTaTOB U3MEPEHUN;

[IPOBEACHUE HECIOXKHBIX DJKCIEPUMEHTAIBHBIX HCCIEAOBAaHUN; CaMOCTOs-
TEIbHO COOMpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY M TNPOBOAMTH HC-
CIIEIOBAaHHE 110 HHCTPYKUMHU, IPEACTABIATh IOJYYEHHBIE 3aBUCHMOCTHU
(u3MYeCKUX BEIUYUH B BUAE TaOIMIl U TpaMKOB, YUUTHIBATh ITOIPEIIHOCTH,
JIEJ1aTh BBIBOJIBI 110 PE3YJIbTAaTaM MCCIIEIOBAHUS

[loHnMaHMe XapaKTepHBIX CBOMCTB (hHM3MUECKUX Mojened (MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TEJNO, MOJIEIU CTPOCHHUS Ta30B, KHIKOCTEH
U TBEPABIX TEJI, IUIAHETApHAs MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO
S71pa) U yMEHUE IPUMEHATh UX 75 00bsACHEHUS (PU3NYECKHUX MPOLIECCOB

YMeHue o0bsACHATh (PU3NUECKHE POLIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluil MPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YaCTHOCTH,
BBISIBJIATH IIPUYUHHO-CJIEJICTBEHHBIE CBSI3U M CTPOUTH OOBSICHEHUE C ONOPOi
Ha W3Y4YEHHbIE CBOMICTBa (M3MYECKUX SIBJICHUH, (U3NYECKUE 3aKOHBI,
3aKOHOMEPHOCTH M MOJEIH

YMeHue pemath pacy€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHUM), UCTIOIb3Ys
3aKOHBI 1N q)OpMy.]'H)I, CBJ3BIBAIOIIINC (1)PI3PI‘—ICCKI/IC BCJIIMYHUHBI, B 4YaCTHOCTH,
3alMChIBaTh KPATKOE yCIOBHUE 33[a4H, BBIBIIATH HEJOCTAIOLINE JaHHBIE, BbI-

6I/IpaTB 3aKOHBI U (I)OpMYJ'IBI, HCO6XOI[I/IMLIC I e€ peuicHud, UCII0JIb30BATh




Kon
NMpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMSA K MPEIMETHBIM pe3yJibTaTaM 0a30B0ro
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOIO
o01ero oopazoBanus Ha ocHoe PI'OC

CIIPAaBOYHBIE [AHHBIC, IIPOBOJUTH PACYETBI U OLEHUBATH PEATMCTUYHOCTH
[OJyYEHHOTO 3HAueHUs (PU3MYECKOM BEJIMYMHBI, YMEHHUE OIpelessaTh
pa3MepHOCTh (PU3UUECKON BETMUNHBI, TTOJTYYCHHON MPU PEIICHUH 3a/1a41

YMeHue XapaKTepH30BaTh IPHHLUIBI JCHCTBUS TEXHHYECKHUX YCTPOMCTB,
B TOM 4YHCJE OBITOBBIX NPHOOPOB, U IMPOMBIIUICHHBIX TEXHOJOTHYECKUX
MPOIIECCOB 0 UX ONHCAHMIO, MCIIONB3YSl 3HAHHUA O CBOWCTBAX (PU3UYECKUX
SIBIICHUI 1 HEOOXOJUMBbIe (pU3HUECcCKUe 3aKOHOMEPHOCTH

10

VMeHue HCIONb30BaTh 3HAHMA O (PU3MYECKUX SIBICHHUSX B IOBCETHEBHOW
KU3HH U1 oOecrieueHus: Oe30MacHOCTH MpH OOpalieHUH C OBITOBBIMH
npubopaMu M TEXHHUUYECKUMH YCTPOMCTBAMH, COXPAaHEHHS 3I0POBBS U CO-
OJrofieHUsT HOPM SKOJIOTMUECKOTO TIOBEIEHHS B OKpYXKalomeil cpene;
MOHUMaHUE HEOOXOJUMOCTH TNPHMEHEHHUS JOCTIDKCHHH (H3UKH U TEXHO-
TIOTHIA [Tl PAallMOHAIBHOTO MTPUPOIOTIONIE30BAHMS

11

OnpiT  mouMcKa, TOpeoOpa3oBaHUs U MPEICTaBICHUS  HHPOpPMAIUH
(GU3NYEeCKOTO  COAEp)KaHUS  C  HCIOJIB30BAaHHEM  HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX ~ TEXHOJIOTM; YMEHHUE  OLIEHHUBATh  JIOCTOBEPHOCTh
MOJIy4eHHOM MH(pOpMaIluu Ha OCHOBE MMEIOIIUXCSI 3HAHUW U JTOTOJTHUTEINh-
HbIX HCTOYHHKOB; yMEHHE HCIOJIb30BaTh TMPU BBIMOTHEHUH Y4EOHBIX
3aJaHUil HAy4YHO-TIONMYJSIPDHYIO JIATEPaTypy (HU3MUECKOro CcoaepiKaHus,
CIPaBOYHbIE MaTepHallbl, pecypcbl ceTu VHTepHeT; BiageHue O0a30BbIMU
HaBbIKAMU TpeoOpazoBaHus HWH(OPMALIUU U3 OAHOM 3HAKOBOM CHCTEMBI B
Opyrylo; yMEHHE cO03[aBaTh COOCTBEHHBbIE MUCHbMEHHBbIE U  YCTHBIE
coOOmIeHUsI HAa OCHOBE MH(OPMAINH U3 HECKOJIBKUX UCTOYHHKOB







TemaTuueckoe IIJIAaHUPOBAHUEC

7 KIIACC
KoanuyecTBo 4acoB
Ne HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbIe (HU(POBbIE) 00pa3oBaTebHbIE
n/n POrpaMMbI Beero KonTposabHubie IIpakTuyeckue pecypebl
padoThI padoThI

‘Pa:men 1. ®u3uka u €€ poJib B MO3HAHUHU OKPYKAKIIEr0 MUpPa
‘1.1 ”CDI/IsHKa — HayKa O IpUpoe HZ H H ‘ﬂ KIIace
1.2 |®usuueckue penmammmr la | I3 Inttps:/Awww.yaklass.ru/p/fizika? YkIShowAll=1
‘1.3 HECTGCTBeHHO-HaquI)H?I METO/ IO3HAHUSA HZ H Hl ‘
‘I/ITOFO 0 pasaeny H8 H
‘Pamen 2. IlepBoHaYaJbHbIE CBEIEHUSI O CTPOEHNH BeleCTBA
‘2.1 ”CTpoeHHe BEIIECTBA HZ H Hl ‘
29 JIBr>KeHME U B3aMMOJICMICTBUE YaCTHI] 4 2 S knacc

"™ |IBemecTBa https://www.vyaklass.ru/p/fizika? YkIShowAll=1
‘2.3 ”AFpeFaTHBIe COCTOSIHUS BEIIECTBA Hl H H ‘
‘I/IToro o pazzaeny H? H
‘Pa311e.11 3. JIBusKeHne M B3aUMO/IeliCTBHE Tell
‘3.1 ”MexaHquacoe NIBIDKEHNE HlO H HZ ‘
‘3.2 ”I/IHepum{, Macca, TII0THOCTh H9 Hl Hl ‘ﬁttl(na.lcc .. B

ps://www.yaklass.ru/p/fizika? YkIShowAll=1

‘3.3 ”CI/IJ‘Ia. Bunsr cun H15 Hl H3 ‘
‘I/IToro IO pa3feny H34 H
‘Pauen 4. laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
41 Hasnenue. [lepenaya naBneHus: TBEpALIMU 5 2

" |lremaMu, )KUIKOCTSIMH U Ta3aMu
‘4.2 ”I[aBJIeHI/Ie JKUJIKOCTH H6 H H ‘ g

KJ1acc

4.3 | Amvocpeproe nasnenie 5| i nttps: /fwww.yaklass ru/p/fizika?YkIShowAll=1
‘4.4 HjleﬁCTBHe KUJIKOCTH Y Ta3a Ha H12 Hl H3 ‘
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‘ KosnuecTBo yacoB ‘
Ne HanmeHoBaHue pa3/iesioB U TEM DaekTpoHHbIe (HH(POBLIE) 00pa3oBaTebHbIE
n/n IporpaMMmbl Beero K‘“;Ta%‘:ﬁ:""e Hpa;‘aTﬁt‘icl"“e pecypebl
‘ ”HOl"py)KéHHOC B HUX TEJIO H H H ‘
‘I/ITOFO 10 pasaeny H28 H ‘
‘Paweﬂ 5. PaGoTa u MOIIHOCTB. JHeprus ‘
‘5.1 HPa60Ta Y MOILIHOCTb HG H Hl ‘
5.2_|lIpocsie mexanm3met 8| 2 ntps:fanaw yakiass ruipfizikazYkishowAll=1
‘5.3 HMexaHI/IquKaﬂ SHEPTHs HS Hl Hl ‘
‘I/ITOFO 0 pasaeny H19 H ‘
‘Pame.ﬂ 6. IloBTOPHTEIbHO-00001AI0 1M MOYJIb ‘
‘6.1 |‘HOBTOpI/ITeJII)HO-0606HIaIOHII/II71 MOJTYJIb HG H H H ‘
‘I/ITOFO 0 pasaeny HG H ‘
OBILEE K
HpglrpAM?\j[quECTBO YACOB I10 102 la 23
8 KJIIACC
KosmnuecTBo yacos
Ne HaunmeHnoBaHMe pa3ie/ioB U TeM DJIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
w/n nporpamm1 Beergl NOMTROutbIE | Tlparcnucerce pecypent
‘Pamen 1. TemioBbie ABJICHUS ‘
‘1.1 HCTpOGHI/Ie 1 CBOMCTBA BEIIECTBA HG H H ‘ 9 kmacc
1.2 | Tenmossie mpomeccer 33 |1 6.5 Inttps://www.yaKlass.ru/p/fizika? YkIShowAll=1
‘I/ITOFO 0 paseny H39 H ‘
‘Parmen 2. DyIeKTpHYeCKHEe H MATHUTHbIE SIBJICHHUS ‘
21 DneKkTpudecKue 3apAIBL. 3apsHKeHHBIC 9 1 P
e, https:/www. yaklass.ru/p/fizika?Y kIShowAll=1
‘2.2 HHOCTOZHHBIﬁ AIEKTPUYECKUI TOK H31 Hl HlO ‘ ' ' ' '



https://www.yaklass.ru/p/fizika?YklShowAll=1
https://www.yaklass.ru/p/fizika?YklShowAll=1
https://www.yaklass.ru/p/fizika?YklShowAll=1

‘ KonuyecTBo yacos ‘

Ne HaunMeHoBaHMe pa3e/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
n/n IporpaMMmbl Beero K"*;Ta%‘:j;‘:l""e Hpal;‘aTgL‘::"“e pecypebl
‘2.3 HMaFHI/ITHBIe SIBJICHUS Hll H H4 H ‘
‘2.4 HBJIeKTpOMarHHTHaﬁ WHIYKIUS H? Hl Hl H ‘
‘I/ITOFO 10 paszeny H58 “ ‘
‘Pame.ﬂ 3. IloBTOPHTEILHO-00001AIOIMIT MOYJ/Ib ‘
‘3.1 ‘|HOBTOpI/ITeHBHO-O6O6H_[aIOH_II/II71 MOJIyJb HS H H H ‘
‘I/ITOFO 0 pasaeny HS H ‘
OBIIEE K

HPglFPAMOl\j[Ié/I‘lECTBO YACOB I1O 102 |3 225

9 KIIACC

KosmuecTBo yacos
Ne HaumenoBaHue pa3/ieioB U TeM JJyieKTpOHHbBIE (HU(POBBIE) 00pa3oBaTeIbHbIE
n/n IPOrpaMMbl Bceero KO};;%‘:)‘];Z?I’E Hpa::ﬁ':)‘;icllme pecypcbl
‘Pa311e.11 1. Mexanu4yecKue siBJEeHUS ‘
11 MexaHn4ecKoe JBMKEHUE U CIIOCOOBI ero 30 1 4
ONMCAHUS o xknace

1.2 |Bsaumoneiicrue ten 8 | |4 Inttps:/Awww.yaklass.ru/p/fizika? YkIShowAll=1
‘1.3 H3aKOHBI COXpaHEHUS HlS Hl HZ ‘
‘I/ITOFO 0 paznerny H63 H ‘
‘Pauen 2. Mexann4ecKue Ko1e0aHUus M BOJIHBI ‘
‘2.1 HMexaHI/IquKHe KoJieOaHus HS H H3.5 ‘ o knace
‘2.2 HMexaHquCKHe BOJIHBL. 3BYK HlO H H3 ‘ https://www.yaklass.ru/p/fizika? Y kIShowAll=1

‘I/ITOFO 10 pa3ieny H18 H

‘Pa:men 3. DJ1eKTPOMarHUTHOE N0JIe M 3JIeKTPOMATHUTHbIE BOJIHbI

‘3.1 HBneKTpOMarHI/ITHoe oJie u HG H H H
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KoaudecTBO 9acoB ‘

No HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbIe (HU(pOBbIE) 00pa3oBaTebHbIE
KonTposibHbIe IIpakTuyeckue

n/n MPOrpamMmbl Bceero pap60Tl>l p paBOTI pecypcbl
‘ HBJ‘ICKTpOMaFHI/ITHI)Ie BOJIHBI H H H H
‘I/ITOFO 10 pasaeny H6 H
‘Pame.ﬂ 4. CBeTOBLIE IBJICHUS
‘4.1 HBaKOHm pacupocTpaHeHus CBETa H8 H HZ P

KJiacc
4.2_|lnmspt u onmiieckre npuGoper 6| L ttps://wvw.yaklass.ru/p/fizika? YKIShowAll=1
‘4.3 HPa:mo;KeHHe 0eJIoro CBETa B CIIEKTP HZ H Hl
‘I/ITOFO 0 pasaeny H16 H
‘Pame.ﬂ S. KBaHTOBbIE SIBJICHUS
‘5.1 HI/ICHyCKaHI/Ie 1 IIOTJIOIICHHUE CBETAa aTOMOM H4 H Hl P
KJiacc

5:2_|[Crpoerme atoumoro aapa 5| | ttps://wvw.yaklass.ru/p/fizika? YKIShowAll=1
‘5.3 Hﬂ,[[epHBIe peakuuu H? Hl H ‘
‘I/IToro IO pa3feny H16 H
‘Pamen 6. [loBTOPHMTEIHHO-00001IAIOIINIT MOAYIb
6.1 MexaHnuecKkue BICHUS (TOBTOPUTEIIBHO- 5 3

" |loGoOmaronuiit MOAYIb)
6.2 TenoBsie siBNEHUS (TIOBTOPUTEITHHO- 3

" |lo6o0rmmarontuit MOIYIIh)

DONeKTPOMATHUTHBIE SIBIICHUS
6.3 . 3 1
(TTOBTOPUTENHHO-0000IIAOIIHNI MOTYIIb)

6.4 CBeToBEbIC SBJICHUS (TIOBTOPUTEIHHO- 1 1

" |lo6obmuraromuii MOIYIb)
‘6.5 ‘|HOBTOpI/ITeJ'IBHO-06061].[2[}011_[1/1171 MOAYJb H4 H H H
‘I/IToro 0 pa3feiny Hl? H
(OBLLEE KOJUYECTBO YACOB I10 1236 |3 [26.5 |
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Ne
n/n

HanmenoBaHmue pa3jie/ioB U TeM
NPOrpaMmbl

KoaudecTBO 9acoB

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (U(POBBIE) 00pa3oBaTeIbHbIE
pecypcbl

ITPOTPAMME






