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IHosicHUTEILHAA 3aNIUCKA

7-9 kiaace

®dusmka — HayKa, u3ydaromias Hanbosee o0IIMe 3aKOHOMEPHOCTH SIBIICHUM MPUPOJIBI, CBOM-
CTBa U CTPOCHUE MATEPUH, 3aKOHBI €€ JIBUKEHUsA. OCHOBHbIE MOHATHS (QU3UKU U €€ 3aKOHbI UC-
IIOJIB3YIOTCSI BO BCEX €CTECTBEHHBIX HAYKAX.

®u3nka U3y4aeT KOJIMYECTBEHHBIE 3aKOHOMEPHOCTU NPUPOIHBIX SIBICHUM M OTHOCUTCS K
TOYHBIM HayKaMm. BmecTe ¢ TeM rymMaHuTapHbId MOTEHUMAT (U3UKU B (GOPMHUPOBAHUHU OOLIEH
KApTHUHBI MUPa U BIIMSIHUM HA KAYECTBO JKU3HU YEII0OBEYECTBA OUEHb BBICOK.

®du3nka —IKCIEpUMEHTAIIbHAs HayKa, U3ydarolas IPUPOJHbIE SBJICHUS ONBITHBIM ITYTEM.
[TocTtpoenuem TeopeTHUecKuX Mojelel (u3uKa aaeT OObSICHEHHE HAOII0IaeMbIX SIBJICHHM,
dbopmynupyeT GuzHUecCKre 3aKOHBI, IPEICKa3bIBACT HOBBIC SBJICHHS, CO30A€T OCHOBY IJISl TIPHU-
MEHEHHS OTKPBITHIX 3aKOHOB IPUPOJIBI B YSIIOBEUCCKON MpakThuke. DU3NIeCKUe 3aKOHBI JISKAT B
OCHOBC XHMMHUYCCKHX, 61/IOJ'IOI‘I/I‘IGCKI/IX, aCTpOHOMI/I‘IeCKI/IX HBHGHHﬁ. B CI/IJ'Iy OTMCUYCHHBIX OCO-
OCHHOCTEH (PU3UKH €€ MOYKHO CUYMTATh OCHOBOM BCEX €CTCCTBCHHBIX HAYK.

B coBpemenHOM Mupe poiib (PU3UKK HENPEPHIBHO BO3PACTAET, TaK Kak (hu3MKa SBISETCS
OCHOBOH HAy4YHO-TEXHHMYECKOro Iporpecca. Mcmnonp3oBanue 3HaHHHA 1O (QHU3UKE HEOOXOIUMO
KOKIOMY JUISl PELICHHs NMPAKTUYECKUX 3a]a4 B ITOBCEIHEBHOM >KM3HHU. Y CTPOMCTBO M IIPUHLIAIL
NecTBUSL OONBIIMHCTBA MIPUMEHSAEMBIX B OBITY M TEXHHKE MPHOOPOB M MEXAHU3MOB BITOJHE MO-
T'yT CTaTh XOPOIIEH MILTIOCTPAIIUEN K U3y4aeMbIM BOIPOCAM.

Pabouas nporpamma 1o ¢usuke Ha 2023/24 yueOubIii roa a1 o0ydaromuxcs 8-9 ro kiacca
MAOY COII Ne 4 pa3pabotrana B COOTBETCTBUH C TPEOOBAHUSMHU:

o ®denepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii de-
Jepalun;

o mpukaza Munnpocsenienus ot 22.03.2021 Ne 115 «O6 yrBepxnenun [lopsiaka opranu-
3aIiM M OCYIIECTBIICHHS 00pa30BaTeIbHOM JACSITEIILHOCTH 10 OCHOBHBIM 00111€00pa3oBa-
TEJIbHBIM IIPOrpaMMaM — 00pa30BaTeIbHBIM IPOTpaMMaM HayaJIbHOTO OOIIEero, OCHOBHO-
ro 00IIero u cpeaHero oouiero 00pa3oBaHus» (pacpoCTpaHIETCs] Ha IPAaBOOTHOLICHHUS
¢ 1 cents6ps 2021 roma);

e mpukaza MunobOpHayku ot 17.12.2010 Ne 1897 «O6 yrBepxkaenun ®@I'OC 0CHOBHOTO
o01ero oopa3oBaHUsY;

o CII2.4.3648-20 «CaHUTapHO-3MNIEMHUOJIOTHYECKHE TPEOOBAHMS K OpraHU3aLusiIM BOC-
MUTAHUS U 00YUYEHHUS, OT/IbIXa U 03I0POBJICHHUS IETeH U MOJIOACKN», YTBEPKACHHBIX I10-
CTaHOBJIEHUEM I[J1aBHOT'O caHUTapHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'uruennueckre HOPMaTUBBI U TpeOOBaHMsI K oOecrieueHnto 0e3-
OMAaCHOCTH U (Wn) O€3BPEIHOCTH IS YelIoBeKa (DaKTOPOB Cpellbl OOMTAHUSY, YTBEP-
JKJICHHBIX TTOCTAHOBJICHUEM TJIAaBHOTO caHUTAapHOTO Bpada oT 28.01.2021 Ne 2;

e  KOHIICNIWY NPENoAaBaHus y4eOHOro npeamera «PU3uKay, yrBepKACHHONW peleHneM
Konnernun Munnpocsemnienus ot 03.12.2019;

o yuebHoro maana MAOY COIL Ne4 ocaoBHoro obmiero oopasoBanus Ha 2023-2024
y4eOHBIN TOT

e paboueii mporpammsl Boctiutanusg MAOY COILL Ne4

eap peanu3anuv 0OCHOBHOI 00pa30BaTeibHOI MPOrpaMMbl OCHOBHOIO 001Iero 00-
pa3oBaHus:
* o0ecreueHue IaHUPYEMbIX pPe3yJabTaTOB MO JOCTHIKEHUIO BHIITYCKHUKOM II€JIEBBIX YCTAaHOBOK,
3HAaHWUM, YMEHUW, HABBIKOB, KOMIIETEHIM U KOMIIETEHTHOCTEMN, ONPEAEISAEMBIX JTUYHOCTHBIMH,
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CeMEUWHBIMHU, OOIECTBEHHBIMH, TOCYIapCTBEHHBIMH MOTPEOHOCTSAMU M BO3MOXKHOCTAMHU 00Oy4a-
IOLIEr0Csl CPEAHEr0 MIKOJIBHOIO BO3pPAcTa, MHAWBUIYAIBHBIMU OCOOEHHOCTSIMHU €r0 Pa3BUTHS U
COCTOSIHMS 3[10POBbS;

* CTAaHOBJICHHE M Pa3BUTHE JIUYHOCTH B €€ MHIUBUAYAIbHOCTH, CAMOOBITHOCTH, YHUKAIbHOCTH,
HEIIOBTOPUMOCTH.

Kypc HanpasJjieH Ha pOpMHUPOBAHUE U PA3BUTHE CUCTEMbl YHUBEPCAIbHBIX YUCOHBIX JICH-
CTBHI B COOTBETCTBHH C TpeOOBaHUSAMH (eepaTbHOr0 KOMITIOHEHTa TOCYJapCTBEHHOIO CTaH-
naprta o0Iero oopa3oBaHUs

ey u3yuenus: GU3MKKA B OCHOBHOM LIKOJIE CIEIyIOIIHE:

—  pa3BUTHE UHTEPECOB M CIIOCOOHOCTEH ydaluxcs Ha OCHOBE TMepeiavyu UM 3HAHUHN U OTIbI-
Ta IMO3HABATEIbHON U TBOPUYECKOW IESITEIBHOCTH;

—  TOHMMAaHHE YYaIUMUCS CMBICJIA OCHOBHBIX HAYYHBIX MOHATHA U 3aKOHOB (DM3UKH, B3aH-
MOCBSI3H MEXIY HUMU;

—  (GOpMHUPOBAaHHE y YUALTUXCSI MPEACTABIICHUH O (PU3HUECKOI KapTUHE MUDA.

—  JlocTmkeHue THX Iiesiel 00ecreunBaeTcs PeleHrneM CIeyIOIMUX 3a1au:

—  3HAaKOMCTBO YYaIllMXCs C METOJIOM Hay4HOTO TIO3HAHUS U METOJaMU HCCIEI0BaHUS 00b-
€KTOB U SIBJICHUI MIPUPOBIL;

—  TNPUOOPETECHHE YYaIMMUCS 3HAHHA O MEXaHWYECKUX, TEIJIOBBIX, dJIEKTPOMArHUTHBIX U
KBAaHTOBBIX SIBJICHUSIX, (PU3UICCKUX BEIMYMHAX, XapaKTEPU3YIOIINX 3TU SBJICHHUS;

— (GOpMHUPOBaHHE y YYAIIUXCS YMEHHH HAONIOAAaTh MPHUPOJIHBLIC SBICHUS W BBINOJHATH
OTIBITHI, JabOpaTOpHBbIE PAObOTHI U AKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS C UCIIOIHh30BAaHUEM H3MeE-
PUTENBHBIX TPUOOPOB, IMUPOKO MPUMEHSIEMBIX B MPAKTUIECKON KU3HU;

—  OBJAJCHHUE YYAIIMMHCS TaKMMHU OOIICHAYYHBIMH MOHSATHSAMH, KaK MPUPOTHOE SIBJICHUE,
SMITUPUYECKH YCTAHOBJICHHBIN (hakT, mpodiieMa, TUIOTe3a, TEOPETUUECKUM BBIBOJI, PE3YJIbTAT
AKCIEPUMEHTAIIBHON ITPOBEPKH;

— TIOHMMAaHHME YYAIIUMHCS OTIWYUN HAyYHBIX JTAHHBIX OT HEMPOBEPEHHOW WHQOpMaIuu,
[IEHHOCTH HAaYKHU JIJIs YJIOBJIETBOPEHHS OBITOBBIX, IPOU3BOACTBEHHBIX M KYJIBTYPHBIX TIOTPEOHO-
CTel YelloBeKa.

duznyeckoe 00pa3oBaHNE B OCHOBHOH IIKOJIE JOKHO obecnieunTh popmupoBaHue y 00y-
YarOIIUXCs MPECTABICHUN 0 HAYYHON KapTHHE MUPA — BAXXKHOTO pecypca HaydyHO-TEXHUIECKOTO
nporpecca, 03HaKOMJIeHHE O0y4aromuxcsi ¢ GU3NYECKUMU M aCTPOHOMHUYECKUMH SIBIICHUSMH,
OCHOBHBIMH TPUHIUIIAMEH PaOOTHl MEXaHW3MOB, BBICOKOTEXHOJOTHYHBIX YCTPOWCTB M MPHOO-
pOB, pa3BUTHE KOMIETCHIIMA B  PEIICHUH WHXXCHEPHO-TEXHUYECKUX H  HAy4dHO-
UCCIIEIOBATEIhCKUX 3a]1au.

OcBoenne y4yeOHOro mpenMera «Du3mka» HAMpaBIEeHO HA PA3BUTHE Y OOYYArOIIMXCS
NPECTaBICHUN O CTPOCHWH, CBOMCTBAaxX, 3aKOHAX CYIICCTBOBAHMS WM JIBUKCHUS MaTepUU, Ha
OCBOCHME 00YUaAIOMIMMUCS OOIINX 3aKOHOB U 3aKOHOMEPHOCTEH MPUPOIHBIX SBJICHUNA, CO3/IaHHE
yCIOBHIA 11 ()OPMHUPOBAHUST MHTEIUICKTYaIbHBIX, TBOPUECKUX, TPAKIAHCKHX, KOMMYHHUKAIIU-
OHHBIX, MH(POPMAIIMOHHBIX KoMIeTeHIHH. O0yJaronuecs: OBIaaeIOT HAyYHBIMH METOJaMH pe-
HICHUS PA3JIMYHBIX TEOPETHUECKUX M MPAKTUICCKUX 3a7ad, YMEHUSIMH (HOPMYITHPOBATH THITOTE-
3bl, KOHCTPYHPOBATh, TPOBOANTH IKCIIEPUMEHTHI, OIEHUBATh U aHATTM3UPOBATH IMOTYYCHHBIE Pe-
3yJIBTaThI, COTIOCTABIISITH HX C OOBEKTUBHBIMH PEATUSIMH KU3HH.

VYuebusiii npeamer «Puznka» crnocodCTByeT (pOpPMUPOBAHUIO y OOYUAIOUIMXCS yMEHHM
0e30macHO MCIOJIB30BaTh JabopaToOpHOE 000PYyI0BaHUE, MPOBOJAUTHh €CTECTBEHHO-HAYYHBIC HC-
CIIETOBAHUS U SKCIIEPUMEHTHI, aHATH3UPOBATH MOJYYCHHBIE PE3yIbTaThl, IPEACTABIATh U HAY4-
HO apryMEHTHPOBATh MOJTYYCHHBIC BBHIBOIBI.

Nzyuenne npeamera «Ddu3nka» B 4acTu GOPMUPOBAHUS Y O0yUAIONTUXCSI HAYYHOTO MUPO-
BO33PEHUS, OCBOCHUS OOIIEHAYYHBIX METOJOB (HAONIOJCHUE, U3MEPECHHE, SKCIIEPUMEHT, MOJIC-
JUPOBAHUE), OCBOCHHSI MPAKTUYECKOTO MPUMEHEHHU S HAyYHBIX 3HAHWI (PU3UKU B )KU3HH OCHOBA-



HO Ha MEXIIPEIMETHBIX CBS3SIX ¢ mpeameramu: «Matematukay, «MHpopmatukay, «Xumusy,
«buonorusy, «I'eorpadus», «xonorus», «OCHOBB 0€30MACHOCTH XKU3HEACATEIHbHOCTHY, «MC-
Topusiy, «Jluteparypa» u ap.

IIporpamma Kypca U IUIAaHMPOBaHUE a1eKBATHBI IKOJbHBIM y4eOHUKAM:
[eppikun A.B. @usuka 7 knacce.: yaueOHuk. — M.: «JIpoda»2015
[Teperimkua A.B. ®usnka. 8 kiace.: yaeOnuk. — M.: Ipoda, 2016.
[Mepeimkun A.B., I'yrauk E.M.®uzuka. 9 knacc.: yaeonuk. — M.: Ipoda,2017.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHe

Cneuundura kypca «®Pusuka» COCTOUT B TOM, UYTO KypC (U3UKH - CHCTEMOOOPA3yIOIIHi
JUISL €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIBKY (PU3UYECKUE 3aKOHBI JIEKaT B OC-
HOBE COJIEPXKaHUS KYPCOB XHMUH, OMOJIOTHH, reorpadun 1 aCTPOHOMHUH.

VYuebnslil tutan OO Ha u3yyeHne GU3UKU B OCHOBHOM IIKOJIE OTBOAUT 2 y4yeOHBIX yaca B
HEIEII0 B 7-bIX M 8-BIX KJIaccax M 3 4aca B 9-bIX Kilaccax. Becero 245 yacos.

ITo kanennapuomy yue6HOMY rpaduky OOB yueOHOM rogy 34 y4eOHBIX HEACTH

Takum o6pazom, u3ydenue yueOHoro npeamera «dus3uka» B 7 1 § Kilaccax pacCUYMTaHO Ha
68 yacos, a 9 ximacce Ha 102 yaca.

OcHoBHOU (hopmoii opraHu3auy y4eOHOTO TIpoIecca SIBISETCs KIACCHO-YPOYHAas CHUCTe-
Ma. B kauecTBe AOMONHUTENBHBIX (OPM OpraHU3alMi 00pa30BaATEILHOTO MPOIEcca UCIONIb3Y-
€TCiA CHUCTEMa KOHcyHBTaHHOHHOﬁ MOAACPIKKHU, WHANBUAYAJIIBbHBIX BaHHTHﬁ, CaMOCTOATEIIbHAs
paboTa yJamuxcs ¢ UCIOJIb30BaHHEM COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHH.

JUist KOHTPOJISL YPOBHSI TOCTHXKEHUH YJaIIMXCsl UCTIONB3YIOTCS TaKue BUABI M (POPMBI KOH-
TPOJIS KaK TEKYUIUil, TEeMaTHUECKUM, MPOMEKYTOUHBIH KOHTPOJIb; (GOPMbI KOHTPOJIS: KOHTPOJIb-
Hasi pabora, nuddepeHIpOBaHHBI UHAUBUIYAIbHbBIN MHCbMEHHBIH OMPOC, CAaMOCTOSITENbHAS
npoBepouyHas paboTra, JKCIEpUMEHTalIbHAas KOHTPOJbHAs paboTa, TECTUPOBAHME, IWKTAHT,
MUChbMEHHBIE JIOMAIIHUE 33JaHUsI, KOMIBIOTEPHBIN KOHTPOJb U T.I.), aHAJIU3 TBOPYECKUX, HC-
CJICA0OBATCIbCKUX pa60T, PE3YIbTATOB BBIIIOJIHCHUA JUATHOCTUYCCKUX 3aI[aHHI>'I yqe6H0r0 II0CO-
Oust uM pabodeii TeTpau.

VY4eOHBIN Tpolecc OCYIIECTBIIsCTCS B KaOMHeTe (U3MKU. Pe3ynpTaThl MOATAIHOTO BBHI-
MOJIHEHUS! paboyeil mporpaMMbl KOHTPOJIMPYIOTCS B paMKax aJMHUHUCTPAaTUBHOTO KOHTPOJIS Ha
YPOKE, OLICHOYHOM ACATENBHOCTH IIEAArora B )KypHajle, JHEBHUKAX U TETPAldX ydalluxcs; pac-
CMAaTpPUBAIOTCS 110 OKOHYaHMIO yeTBepTH Ha [IIMK.

[Iporpamma sBisieTCd TOKYMEHTOM, OTKPBITBIM [JIi BHECEHUS W3MEHEHUH, JOIMOJHECHHM.
KoppektupoBka paboueil mporpaMMbl OCYIIECTBISIETCSl MO Mepe HEOOXOAMMOCTH B COOTBET-
CTBHUHU C MMOJIYYCHHBIMU PE3yJIbTaTaMU

TpeboBanusi k 00pa3oBaTeIbHON MporpamMMe, CBsi3aHHbIE ¢ AHTUKOPPYNIIHOHHBIM
Bocrnutanuem (ITMCbMO ot 3 aBrycra 2015 r. N 08-1189)

1) ycBOEHHE TYMaHUCTUYECKUX, IEMOKPATUYECKUX U TPATIUIIMOHHBIX IEHHOCTEH MHOTOHAIINO-
HAJIBHOT'O POCCUICKOTO O0IIeCTBa;

2) OCBOEHUE COIMAIBHBIX HOPM, TTPaBUJI TIOBEACHHMS, pOJICH U POPM COIMATBHON KU3HH B TPYII-
nax U CoO0IeCTBax, BKIIFOYAst B3POCIBIE U COIIMAILHEBIE COOOIIIECTBA;

3) pa3BUTHE MOPAJILHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIIEHUU MOPAJIbHBIX MTPOOJIEM Ha OC-
HOBE JINYHOCTHOT'O BBIOOPA, (OPMHUPOBAHNE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBE/IE-
HUS, 0OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIKAM;



4) bopMHpOBaHUE OCHOB NMPABOCO3HAHMUS JIJII COOTHECEHHUSI COOCTBEHHOTO TTOBEICHUS U MTOCTYTI-
KOB JIpYI'MX JIIOJIell ¢ HPaBCTBEHHBIMM IIEHHOCTSIMU U HOPMaMM IOBEIEHUS, YCTAHOBICHHBIMU
3aKoHONaTeNbCTBOM Poccuiickoit @enepanuu, yOSKISGHHOCTH B HEOOXOAMMOCTH 3allUINATh
IPaBOMOPSIOK MPABOBBIMH CIIOCOOAMHU U CPEACTBAMH, YMEHHH pean30BbIBATH OCHOBHBIE COIIM-
JIbHBIE POJIM B IpeZieiaX CBOEH J1eeClIOCOOHOCTH.

TpeOoBaHus K pe3yibTATAMOCBOCHUS 00YYAIIMMHUCH OCHOBHOM 00pa3oBaTeIbHOIMI
NMPOrpamMMbI OCHOBHOT0 001ero o6pa3oBanus no ®usuxe (Ipuxas or 17 nexadbps 2010 r. No
1897 «O06 yrBepxkaeHuu DenepanbHOTO rOCYAaAPCTBEHHOTO 00Pa30BaTEIILHOTO CTaHAapTa OCHOBHOTO
o011ero 06pa3oBaHUs)

dusuka:

1) dopmupoBaHue TpeACTaBICHUH O 3aKOHOMEPHOW CBS3W W TO3HABAEMOCTU SIBJICHHI
npUpobl, 00 00BEKTUBHOCTH HAYYHOTO 3HAHUS; O CUCTEMO0Opa3yomeil ponu GpU3uKM s pas-
BUTHUS APYTUX €CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTHI{; HAyYHOTO MHPOBO33PEHUS KaK pe-
3y/bTaTa U3YYCHHsI OCHOB CTPOCHUS MaTepuu U (yHIaMEHTAILHBIX 3aKOHOB (DM3HKHY;

2) ¢opMupoBaHUE MEPBOHAYAIBHBIX MPEACTABICHUN O (PU3MUECKOW CYITHOCTH SIBJICHUUN
npUPOBI (MEXaHUYECKUX, TEIUIOBBIX, JIEKTPOMATHUTHBIX U KBAHTOBBIX), BUJIaX MaTepuu (Be-
IIECTBO U TOJE), IBMKEHUH KaK Croco0e CyIECTBOBaHMS MAaT€pUH; YCBOCHUE OCHOBHBIX HEH
MEXaHHUKH, aTOMHO-MOJICKYJISIPHOTO YUEHHUS O CTPOSHUU BEIIECTBA, SJIEMEHTOB JJICKTPOIMHAMH-
KM U KBAaHTOBOM (DM3MKH; OBJIaJICHUE MOHATHIHBIM anmnapaToM U CHUMBOJIMYECKHM SI3BIKOM (pu-
3UKHY;

3) npuoOpeTeHne OMbITa MPUMEHEHUS HAyYHBIX METOJIOB IMO3HAHMS, HAOMOACHUS (pru3nde-
CKUX SIBJICHH, MMPOBEICHUSI OMBITOB, MPOCTHIX SKCIIEPUMEHTAIBHBIX UCCICIOBAHUH, MPSMBIX U
KOCBEHHBIX U3MEpPEHUH C HMCIOIb30BAaHHEM aHAJIOTOBBIX M IIU(PPOBBIX MU3MEPUTEIbHBIX MPHUOO-
POB; MOHUMaHNE HEU30EKHOCTH MOTPEIIHOCTEH JITOOBIX U3MEPEHUH;

4) nonnmManue (HU3NYECKUX OCHOB W NMPHUHIIUIIOB JEUCTBHS (paOOThI) MAIIMH U MEXaHMU3-
MOB, CPEJICTB TMEPEIBUKCHHS U CBSI3U, OBITOBBIX MPUOOPOB, MIPOMBIIIIEHHBIX TEXHOIOTHYECKIX
MIPOLIECCOB, BIUSHUA UX Ha OKPYKAIOIIYIO CPEy; OCO3HAHUE BO3MOKHBIX MPUUMH TEXHOT'€HHBIX
U DKOJIOTUYECKUX KaTtacTpod;

5) oco3HaHWe HEOOXOAMMOCTH MPUMEHEHHS TOCTHKCHHH (DU3UKU M TEXHOJOTHUU IS pa-
[IUOHAIILHOTO MPUPOIOIIOIE30BAHHS;

6) oBIaJeHHUE OCHOBAMHU OE30MAaCHOTO HMCMOJIb30BAaHUS €CTECTBEHHBIX M HMCKYCCTBEHHBIX
AIIEKTPUYECKUX U MAarHUTHBIX TOJIEH, IEKTPOMArHUTHBIX U 3BYKOBBIX BOJH, €CTECTBCHHBIX U
MCKYCCTBEHHBIX HMOHHU3UPYIOIIUX H3JIy4eHUH BO M30€KaHHME HMX BPEIHOTO BO3JCWUCTBHUA Ha
OKPYKAIOIIYIO CPENly U OPTaHU3M YEIIOBEKa;

7) pa3BUTHE YMEHUS IUIAHUPOBATh B IOBCEHEBHOM KU3HU CBOM JIEUCTBUS C IPUMEHEHHUEM
MOJTyYEHHBIX 3HAHWW 3aKOHOB MEXaHUKH, DJICKTPOJUHAMUKH, TEPMOJAMHAMUKHN M TEIUIOBBIX SIB-
JICHUH ¢ 1eNnbio cOepekeHUs 310POBbS;

8) dhopmupoBaHHE TPEACTABICHUN O HEPAMOHAIBHOM HCIOJB30BAHUN MPUPOIHBIX pe-
CYpPCOB U SHEPIHUH, 3arpA3HEHUH OKPYXKaIoUIel cpebl Kak CleACTBHE HECOBEPILIEHCTBA MAIlIUH U
MEXaHHU3MOB.

9) ny1s1 O0YJArOIIMXCS C OTPAHUYEHHBIMA BO3MOYKHOCTSIMU 3/IOPOBBSI:  BIIAJICHUE

OCHOBHBIMH JIOCTYITHBIMM METO/IAMU HAYYHOTO TIO3HAHUSI, UCTIONIE3YeMbIMH B (pU3HKe: HaOoIe-
HHE, OMMCaHNE, U3MEPEHUE, IKCIICPUMEHT; YMEHHE 00paldaThiBaTh pe3yIbTaThl U3MEPEHHH, OOHAPYKH-
BaTh 3aBUCUMOCTb MEXTy (PU3MYECKUMH BESTMUMHAMU, OOBSCHATH MOJTy4YeHHbIE PE3YIIbTaThl U JIEaTh BbI-
BOJIBI;

10) ms  oOydaromMxcsi C  OrPaHHYECHHBIMH  BO3MOJKHOCTSMH  37I0POBbS.  BIIAJCHUE
JOCTYITHBIMM ~ METOJJAaMH  CaMOCTOSITEJIbHOTO — IUTAHUPOBAHHMSL W TIPOBENCHUS  (DMBUYECKHUX
SKCIIEPUMEHTOB, OINWCAHWSI W aHaIM3a TMOJYYCHHOM W3MEpHUTENbHON HH(pOpPMAIMK, OIpeieieH s
JIOCTOBEPHOCTH TIOITy4EHHOTO Pe3yIIbTara;

11) g1 cmenbIX W CTA0OBHAAIMX — OOYYAIOIIMXCS:  BIAJACHHE IPABWIAMH  3alliCH
dmuueckux GopMyI pernbehHO-TOYeUHOM CHCTeMbl 0003HaueHwH JI. bpaiirs.



JIMUHOCTHBIE, METAIIPEJJMETHBIE U ITPEJIMETHBIE PE3YJIBTATbBI
OCBOEHMUSA COAEP)KAHUA KYPCA

B npumepHoii nporpamme 1o gusmke s 7-9 Ki1accoB OCHOBHOM IITKOJIBI, COCTABICHHOM Ha OC-
HOBE (heZiepalIbHOro rocy1apCTBEHHOI0 00Pa30BaTENIbHOIO CTaHAAPTA, ONpeieeHbl TpeOOBaHUS
K pe3yJbTaTaM OCBOEHHs 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO O0IEro 0Opa3oBaHusI.

JIMYHOCTHBIMU pe3yJabTaTaMM 00y4eHus: (PU3UKE B OCHOBHOM IIKOJIE SBIISIOTCS:

— ¢c(hOpMHPOBAHHOCTb [103HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPYECKUX CIOCO0-
HOCTEH y4aluuxcs,

— yOeXJIEeHHOCTh B BO3MOXHOCTH IO3HAHMsI MPHUPOJIbl, B HEOOXOAMMOCTH Pa3yMHOI'O HUCIOJIb-
30BaHMsI JOCTH)KEHUI HAyKW U TEXHOJIOTMH JJIs JaJbHEHIero pa3BUTHUs YeJIOBEUECKOro oorie-
CTBa; YBO)KEHUE K TBOpIAM HAyKH U TEXHHMKH, OTHOILIEHHE K (PU3MKE KaK 3JIEMEHTY OO0IIeyerno-
BEUECKOMN KYJIbTYpHI;

— CaMOCTOSTENILHOCTh B IPUOOPETEHUH HOBBIX 3HAaHUH U MPAKTUYECKUX YMEHU;

— TOTOBHOCTb K BBIOOPY JKM3HEHHOTO ITYTH B COOTBETCTBHH C COOCTBEHHBIMH HMHTEpPECAMU H
BO3MO>KHOCTSIMU;

— MoTuBalus 00pa30BaTENbHON AEATENbHOCTH IIKOJbHUKOB Ha OCHOBE JINYHOCTHO OPUEHTUPO-
BaHHOTO MOJX0A3;

— (opMHUpOBaHHME LIEHHOCTHOTO OTHOUICHUS IPYr K OPYry, YUUTENIO0, aBTOPaM OTKPHITHHA H
u300peTeHuil, pesynbpratamMm 00ydeHusl.

MeTanpeaMeTHbIMH pe3yJbTaTaMH 00yueHUs (PU3HKE B OCHOBHOM IIKOJIE SBISIFOTCS:

— OBJI3JICHUE HaBBIKAMU CaMOCTOSATEIBHOIO IPUOOPETEHNS] HOBBIX 3HAHUM, OpraHU3aluy y4eo-
HOW JeATEIBbHOCTH, TOCTAHOBKH II€JIeH, MIaHUPOBAaHUS, CAMOKOHTPOJISI M OLEHKH PE3yJIbTaTOB
CBOEH JI€ATENbHOCTH; YMEHUEM IMPEIBUACTh BO3MOXKHbIE PE3yJIbTaThl CBOUX JCHCTBHIA;

— IOHHMMAaHME Pa3INuuil MEXIy UCXOIHBIMU (DaKTaMH U TMIOTE3aMH AJIS UX OOBSICHEHUS, T€O-
PETUYECKMMH MOJETSIMM M pealbHBIMU OOBEKTaMM; OBJAJCHHE YHHBEPCAIbHBIMU Y4ECOHBIMH
NEUCTBUSAMU Ha NpUMeEpax THIoTe3 A OOBbsSCHEHUS U3BECTHBIX (DAKTOB M IKCIIEPUMEHTAIBHOU
IPOBEPKH BBIABUTAaEMBIX THIIOTE3, Pa3pabOTKU TEOPETUUECKUX MOJENei MpOIeccoB MU SBJIE-
HUMH;

— (opMuUpOBaHHE YMEHHI BOCIPHUHUMATbh, MepepadaThiBaTh U MPEABABIATh MHPOPMALUIO B
CJIOBECHOM, 00pa3HO#l, CUMBONIMYECKON (popMax, aHATM3UPOBATh U IMepepadaThiBaTh MOJTYYEH-
HYI0 MH(OPMAIUIO0 B COOTBETCTBHM C IOCTaBJIECHHBIMU 33JauaMH, BBIJCJIATH OCHOBHOE COJEp-
KaHHWE TPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha MOCTABJICHHBIC BOMPOCHI U U3JaraTh
ero;

— TpUOOpETEeHHUE OIbITa CAMOCTOATEIBHOTO TIOMCKA, aHaJIi3a U 0TOOpa MH(OPMAIHH C HCIIOIb-
30BaHUEM Pa3IMYHBIX HUCTOYHMKOB U HOBBIX MH(OPMAIMOHHBIX TEXHOJOTHH ISl peIieHus Mo-
3HABaTENbHBIX 3a]1a4;

— Ppa3BUTHE MOHOJIOTMYECKOW M JUAIIOTMYECKOW pedd, YMEHMM BBIPAaKaTh CBOU MBICIU U CIIO-
COOHOCTH BBICITYIIMBAaTh cOOECeIHUKa, IOHUMATh €r0 TOUKY 3pEHUs, IPU3HABATh [IPABO JAPYrOro
YeJI0BeKa Ha MHOE MHEHHUE;

— OCBOCHHE ITPHEMOB JICHCTBHI B HECTAHJAPTHBIX CUTYAIUIX, OBJIQJICHUE IBPUCTUYECKIMH Me-
TOJIAMH PELICHHS TPOoOIIEeM;

— (opMupoBaHHE YMEHUI paboTaTh B IPYIIIE C BHIMOJIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH,
IPEICTaBIATh U OTCTAMBATh CBOM B3IVIAbI M YOEXKIEHUS, BECTH JUCKYCCHIO.

OO0mmMMH npeAMeTHBIMH pPe3yabTaTaMM 00yueHUs! (U3KMKe B OCHOBHOM IIKOJIE SIBJISIFOTCS:
— 3HaHUS O MPHUPOJEC BaKHEHIIMX (PU3MUYECKUX SIBJICHUN OKPYKAIOIIEr0 MUpa U MOHWMaHHE
CMbICIa (U3NIECKUX 3aKOHOB, PACKPBHIBAIOIIUX CBS3b U3YUEHHBIX SBICHHIA;



— YMEHMS IO0JIb30BAaThCS METOJAMU HAYYHOI'O HCCJIEIOBAaHUS SBJIECHUN NMPHUPOABI, IPOBOAMUTH
HaOJI0I€HNUS, TUIAHUPOBATh U BBINOJIHATH SKCIEPUMEHTHI, 00padaTbiBaTh pe3ysbTaThl U3MEpe-
HUH, IPEICTABIATh Pe3yIbTaThl H3MEPEHH C OMOLIbI0 Tabmuil, rpadhukoB U Gopmys, oOHapy-
KHUBATh 3aBUCUMOCTH MEXAY (PU3NUYECKUMHU BEIMYMHAMH, OOBSACHATH MOJyYEHHbIE PE3YIbTATHI
U JI€7aTh BBIBObI, OLIEHNBATh I'PAHUIIB] TOTPEIIHOCTEN PE3YIbTaTOB U3MEPEHNUI;

— YMEHUS NPUMEHATh TEOPETUYECKHUE 3HAHMs MO0 (PU3MKe Ha MpaKTHKE, pelarbh (Qu3nyecKue
3a[]a4y Ha IPUMEHEHHUE NI0JyYEHHBIX 3HAHUMY;

— YMEHUS U HaBBIKM IPUMEHEHHUS MOIYUYEHHBIX 3HAHUH 17151 O0OBSICHEHUS! IPUHLUIIOB IEHCTBHSA
BOKHEUIINX TEXHUYECKUX YCTPOMCTB, pELICHUs IPAKTUYECKUX 3a1ay IIOBCEIHEBHOW JKU3HH,
obecrieyeHHst OE30MIaCHOCTH CBOEH JKU3HHU, PAlMOHAIBHOIO MPUPOAOINOIb30BAHUS M OXPAHBI
OKpYKarollEeH Cpeibl;

— (opMupoBaHHE YOEXKIEHUS B 3aKOHOMEPHON CBSA3M M IO3HABAEMOCTH SIBIIEHUI HPUPOABI,
00BEKTUBHOCTH HaY4YHOT'O 3HAHUS, BHICOKON LIEHHOCTH HAayKHU B Pa3BUTUU MaTEpUAIBHOM U Iy-
XOBHOM KYJIBTYPBI JTHOJEH:

— Pa3BUTHE TEOPETHUYECKOTO MBIIUICHUS Ha OCHOBE (OPMHPOBAHUS YMEHHM YyCTaHABIUBATb
(axThl, pa3auyaTh NPUUUHBI U CIEICTBHS, CTPOUTh MOJIENIN U BBIABUraTh IMIIOTE3bl, OTBICKUBATh
U (GOpPMYIHUPOBAThH JIOKA3aTENbCTBA BBIABHUHYTHIX T'MIIOTE3, BBIBOJUTH U3 IKCIECPUMEHTAIBHBIX
(haKTOB M TEOPETHUUECKUX MOJIEICH (U3HMIECKUE 3aKOHBI;

— KOMMYHHMKAaTUBHBIE YMEHUS JOKJIAbIBaTh O PE3YJIbTaTaX CBOEr0 UCCIE0BaHMS, y4acTBOBATh
B JIUCKYCCHH, KPaTKO ¥ TOYHO OTBEYATh HA BOIIPOCHI, UCIIOJIb30BaTh CIIPABOYHYIO JINTEPATYPY U
Jpyrue UCTOYHUKU UH(OPMALIHH.

[Il1ranupyemMblie pe3y/ibTaTbl 0CBOEHHS 00Y4YaWIUMKCA OCHOBHOM 06pa30Ba-
TeJIbHOM IpOorpaMMbl OCHOBHOIO 00111er0o 06pa3oBaHus 10 Pu3uke
(ITIpumepnas OOII OO0, onobpena peuieHreM GeaepaabHOro ya4eOHO-METOAMYECKOT0 00b-
eIMHEHNS 110 00IeMy 06pa30BaHHIO, TPOTOKON OT § ampens 2015 1. Ne 1/15%).
! B penmakuun nporokona Ne 3/15 ot 28.10.2015 denepanbHOro yae6HO-MeTOAMIECKOTO 06b-
€IMHEHUS 110 00IIeEMy 00pa30BaHUIO

BbINnyCKHUK HAYYHMTCS:

« cOOMIOIaTh TIpaBUjIa 0E30MaCHOCTH W OXpaHbl TPyAa MpH padoTe ¢ y4eOHBIM U JabopaTop-
HBIM 000PYJIOBaHUEM;

o IOHUMATh CMBICIT OCHOBHBIX (PM3NYECKHUX TEPMUHOB: (pU3HUECKOE TENO0, PU3NIECKOE SIBIIC-
HHUC, (1)I/I3I/I‘-I€CKa$I BCJIMYMHA, CAUMHUIBI USMCPCHHA,

« pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOXXHO PEIIUTh MPH TTOMOIIH (H3MUYECKUX METOJIOB;
AQHAJIM3UPOBATH OTACIIBHBIC JTAIlbl IIPOBEICHUS UCCIIEIOBAHUN U UHTEPIPETUPOBATL PE3YJILTATHI
HaOII0€HUH U OIBITOB;

e CTAaBUTH OIIBITHI 11O UCCIICIOBAaHUIO (I)I/ISI/I‘ICCKI/IX SIBJICHUU MU (1)I/I3I/I‘ICCKI/IX CBOMCTB TeN 663
WCIIOJIB30BAaHUS TPSIMBIX U3MEPEHUH; MpU 3TOM (opMyIupoBaTh mpodiieMy/3amady ydeOHOTO
HKCIIEPUMEHTa; COOMpPATh YCTAaHOBKY W3 MPEAJIOKEHHOTO 00OpYIOBaHUS; MPOBOAUTH OMBIT H
(GopMyITHPOBaTH BHIBOJIBI.

[Ipumeuanue. Ilpu npoBeneHUn uccieqOBaHUS (GU3NYECKUX SBICHUNA W3MEPHUTEIbHbBIC TpPU-
OOpBI HCIONB3YIOTCS JIMIIH KaK JaTYNKA U3MEPEHUS (PU3MUSCKUX BEIWYHMH. 3alTUCH MTOKa3aHHUN
IPSIMBIX H3MEPEHUI B 9TOM CIIy4ae He TpeOyercs.

o IOHMUMATh POJIb IKCIIEPHUMEHTA B MTOJyYSCHUH HAYYHOH HH(DOpMaIum;

o IPOBOJIUTH TIPSIMBbIE HM3MEPEHUs (PU3MUECKUX BEIMYMH: BPEMs, PacCTOSHUE, Macca Tea,
o0beM, cHiia, TeMIeparypa, aTMocepHOe IaBlieHUE, BIAXHOCTh BO3yXa, HANpSHKCHUE, CUIIa
TOKa, paUallMOHHBIA QOH (C MCIOIH30BAHUEM JO3UMETPA); MPU STOM BHIOUPATH ONTHMAIBHBIMA
Croco0 M3MEPEHHMS M HCTIOIB30BaTh MPOCTEHIITNE METO/IbI OLICHKH TTOTPEITHOCTEH U3MEPECHUI.

[Ipumeuanue. Jlrobast yueGHast mporpamma JI0JKHA 00ecreunBaTh OBJaJleHUE MPSMBIMHU H3-
MEpPEHHUSIMH BCEX MEPEUUCICHHBIX (U3NIECKUX BEITMYNH.

e IIPOBOJAUTH UCCIICAOBAHUC 3aBUCUMOCTEH q)HBH‘ICCKI/IX BCJIMYHH C UCITIOJIB30BAHUCM HPSAMBIX
U3MEPEHUI: MPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yJIbTATHI MOJyYCHHOH 3a-



BUCUMOCTH (PU3NYECKUX BEIMYMH B BHJIE TAOIUI] U IrpauKOB, AETaTh BBIBOJBI IO pe3ysibTaTaM
WCCJIEI0BAHMS;

e [IPOBOJAUTH KOCBCHHBIC U3MCPCHUS (I)I/I3I/ILICCKI/IX BCJIMYHMH: IPH BBINTOJIHCHUA I/ISMepeHI/Iﬁ CO-
OMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs MPeaoKEeHHOW MHCTPYKLUHU, BBIYUCISTH 3Ha-
YCHUC BCIIMYUHBI 1 aHAJIM3UPOBATH MOJTYUCHHBIC PC3YJIbTAThI C YUCTOM BaHaHHOﬁ TOYHOCTHU U3-
MEpEHHI;

o AHAJIM3UPOBATDH CUTYALMH IIPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa, y3HaBATh B HUX IIPOSIB-
JICHHE U3YYEHHBIX (U3NYECKUX SBICHHUN WM 3aKOHOMEPHOCTEH U MPUMEHSTh UMEIOLUeCs 3Ha-
HUA 11 UX OGBHCHGHI/IH;

o TIOHUMATh MPUHIUIBI IEUCTBUS MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, YCIOBUS UX
0€30MMacHOT0 UCTIOIL30BaHUS B TIOBCETHEBHOM KU3HU;

o HCIIOJIb30BaTh MPH BBIMOJIHEHUN YU€OHBIX 3a/1a4 HAyYHO-TOMYJISPHYIO TUTEPATYpPy O (U3H-
YCCKHUX ABJICHHUAX, CIIPABOYHBIC MaTCPHUAJIbI, PCCYPChI I/IHTepHeT.

BbInyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUThCSH:

 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIE008AHUL, POIb PUIUKU 68 pACUUPEHUU NpeoCcmasiie-
HULL 00 OKpYyJCcalowem mupe u ee 8Kk1ao 8 YayuuleHue Kauecmea HCusHu;

o UCNONIL306AMb NPUEMbl NOCMPOEHUS PU3UYECKUX MOOenel, NOUCKA U YOpMYIUPOBKU OOKa-
3amenbCcme 8bl0BUHYMBIX SUNOMES U MEOPEeMUUECKUX 8bl80008 HA OCHOBE IMNUPUUECKU YCMa-
HOBNIEHHBIX (haKmMo8;

o CPABHUBAMb MOYHOCMb USMEPEHUS (DUUYECKUX BeTUYUH NO BETUYUHE UX OMHOCUMENbHOU
nOZpewHOCmuY Npu NPOBeOeHUU NPAMBIX USMEPEHUL,

o CaMOCMOAMENbHO NPOBOOUMb KOCBEHHbLE USMEPEHUs U UCCTIe008AHUS (PUULECKUX BeTUYUH
C UCNONIL308AHUEM PAZTUYHBIX CNOCOO08 UBMEPEHUs PUBUYECKUX 8ETUUUH, 8bIOUPAb CPEOCMBA
usMepenuss ¢ yuemom HeoOxo0umol mo4HOCmuU uUsMeperuti, 000CHO8bI8AMb 8bIOOP CNOCOOA U3-
MepeHuUs, a0eK8amHo20 NOCMAGIEeHHOU 3a0aye, Npo8oOUMb OYEHKY OOCHOBEPHOCMU NOYYeH-
HBIX pe3yibmamos;

o BOCNPUHUMAMb UHDOPMAYUIO PUZUUECKO20 COOEPHCAHUS 8 HAYYHO-NONYIAPHOU TUMePamy-
pe u cpeocmeax Maccosou UH@Gopmayuu, Kpumuiecku oyeHusams NOLyYeHHYI0 UHGOpMayuro,
ananusupys ee cooepaicanue u OaHHvie 00 UCMOYHUKE UHGOpMAYUU,

 c030a8amb coOCMEEHHblEe NUCLMEHHbIE U YCMHble CO0OWeHUs 0 Pu3UYecKux s61eHUsx Ha
OCHOBE HECKONbKUX UCTOYHUKOS UHPOpMAYUU, CONpo8oHcOams GblCmynieHue npezenmayuel,
VUumsleas 0COOeHHOCmU ayOumopuu c8epCmHUKO8.

MexaHuuyecKkue siBJICHHUS

BbInyCKHUK HAy4YUTCH:

e PACIIO3HABATh MCXAHUUCCKUC ABJICHUSA U OGBHCHHTB Ha OCHOBC MMCHOIIUXCA 3HAaHUU OCHOB-
HbI€ CBOMCTBA WJIM YCJIOBHS NMPOTEKAaHUs 3THUX SIBJICHHI: PAaBHOMEPHOE M HEPABHOMEPHOE JIBU-
JKE€HUE, PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIMHEHHOE JBUKEHNE, OTHOCUTEIBHOCTh MEXa-
HUYECKOTO JABM)KEHHUS, CBOOOJHOE TMaJeHUE TeJ, PaBHOMEPHOE [BM)KEHUE IO OKPYXHOCTH,
HHCPpLUA, BBaHMOﬂeﬁCTBHC TCJI, pCAKTUBHOC ABUKCHUC, IMCpCaavda NAaBJICHUA TBCPAbIMU TCIIAMU,
KUAKOCTSIMHU M TazaMu, aTMoc(hepHoe JaBieHHe, TUIaBaHue TeJl, paBHOBECHE TBEPIBIX TEN, UMe-
IOIUX 3aKPETUICHHYIO OCh BpAIEHUS, Koyie0aTeIbHOE JABMKCHHE, PE30HAHC, BOJIHOBOE JIBIIKE-
HUE (3BYK);

e OIMUCBHIBATH HU3YYCHHBLIC CBOMCTBa Tell U MEXaHUYCCKUE SABJICHHA, HUCIIOJIb3YS (bmnqecxne
BEJIMYMHBI: ITyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, TIepruo1 oOpallleHus, Macca Tela, IIoT-
HOCTb BEIIECTBA, cUja (Cuja TSKECTH, Cujla YIPYroCTH, CUJIa TPEHUs ), TaBICHUE, UMITYJIbC TEa,
KMHETUYecKasi SHEprusi, MOTeHLIMaIbHas YHEPrusi, MeXxaHnyeckas paboTa, MeXaHW4YecKasi MOIIl-
HocTh, KIIJ] mpu coBepiieHnn paboThl C UCHOIB30BAHUEM MPOCTOTO MEXaHU3Ma, CHJIa TPEHHS,
aMIUIMTY/1a, IEPUO]] U YacTOTa KojeOaHuM, JUIMHA BOJIHBI U CKOPOCTh €€ pacIpOCTPaHEHUs; pU
ONKCAHUM TPABHJIBHO TPAKTOBATh (PMU3UUECKUN CMBICI HCIOJIB3YEMbIX BEJIMYUH, UX 00O3Haye-
HUS U €IMHUIBI U3MEPEHUS, HAXOIUTh (DOPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BETUYH-
HY C APYIr'UMH BCIIMUNHAMU, BBIYUCIIATH 3HAUCHUC q)HBquCKOﬁ BCJINYHHBI,

 QHAJTM3UPOBATH CBOMCTBA TEJ, MEXaHUUYECKUE SBJICHUS U MPOLECCHI, UCTIOIb3Ys (U3NUECKUe



3aKOHBI: 3aKOH COXPAHEHHS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHIIUI CYNEPIIO3UIINH
cun (HaxoxaeHue paBHojercTByromen cuibl), I, I n Il 3akonsr HeroTOHA, 3aKOH cOXpaHEHUS
UMIynbca, 3akoH ['yka, 3akoH [lackans, 3akoH ApxXxuMmena; MpU TOM pa3indaTh CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BBHIPAKEHUE;

e pa3MMYaTh OCHOBHBIC MPU3HAKK HM3YYCHHBIX (PU3UUYECKUX MOJEJCH: MarephallbHas TOYKa,
MHEepLHaIbHas CUCTEMa OTCUETA,

e peIaTh 3a7a4d, UCIIONB3Ys (PU3NYECKUE 3aKOHBI (3aKOH COXpAHEHHS SHEPrHH, 3aKOH BCe-
MHUPHOTO TATOTEHHUsI, TpUHIMN cyneprio3uiuu cui, I, II u 111 3akonsl HeroToHa, 3aKk0H coxpaHe-
HUS UMITYJIbca, 3aK0H ['yka, 3akoH [lackans, 3akoH Apxumena) u GopMyIibl, CBs3bIBAONTUE (HU-
3U4YEeCKHe BETUYHUHBI (ITyTh, CKOPOCTh, YCKOPEHHUE, Macca Tella, IIOTHOCTh BEIIeCTBa, Cuja, /1aB-
JICHHE, UMITYJIbC Tella, KHHETHYeCKast YHePTHsl, TOTEHIIMAIbHAS YHEPTHsl, MeXaHndeckas paboTa,
MexaHuuyeckas MouHocTb, KIIJ] mpocToro Mexanusma, cuja TpEeHUs CKOJIbXKEeHHs, KO3 PUIUeHT
TPEHMsI, aMILTUTY/a, TIEPUO M YaCTOTa KoJeOaHUM, JUTMHA BOJHBI U CKOPOCTh €€ paclpocTpaHe-
HUS1): HA OCHOBE aHaJIM3a YCJIOBUS 33/1a4y 3allMChIBAaTh KPATKOE YCIOBUE, BBIACATh (hHU3HUECKUe
BEJIMYMHBI, 3aKOHBI U (OPMYITBI, HEOOXOIUMBIE IS €€ PEIICHUs, POBOJUTH PACUeThl U OICHH-
BaTh PEaJIbHOCTD MOJYYEHHOTO 3HAUCHUS (PU3MUECKON BEIIUYUHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHTHCSH:

o UCNONB3068AMb 3HAHUSA O MEXAHUYECKUX SBNIeHUSIX 8 NOBCEOHEBHOU JHCUSHU OJisL 0OecneyeHus
bezonacrocmu npu obpawieHuu ¢ NPUOOPamMu U MEeXHUYeCKUMU YCMPOUCMEAMU, Ol COXPaAHeHUs
300p08bsL U COONIOOEHUSI HOPM IKOT02UHECKO20 NOBEOEHUSL 8 OKpYcalowell cpede;, npusoounmbsy
npuUMepvl NPAKMULECK020 UCNONb308AHUS PUULECKUX SHAHUU O MEXAHUYECKUX SAGNEeHUAX U hu-
3UYECKUX 3AKOHAX, NpumMepbl UCHONIb308AHUSL 80300HOBNIAEMbIX UCHOYHUKOS IHEPSUU, IKOJI02U-
YyecKux nociedCmsaull UcCie008anus KOCMU4ecKo20 NPOCMpaHcme,

o PA3IUYAMb SPAHUYB] NPUMEHUMOCTNU DUSULECKUX 3AKOHO8, NOHUMAMb 8Ce00uULl Xapakmep
@yHOaMEeHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs MEXAHUYECKOU dHEP2UU, 3AKOH COXPAHEHUS UM-
ny1bCa, 3aKOH 8CEMUPHO20 MA2OMEHUS) U 02PAHUYEHHOCMb UCNOIb308AHUS YACMHBIX 3AKOHO8
(3axon I'yka, Apxumeoa u op.);

o HAX0OUMb A0EKBAMHYIO NPEONONCEHHOU 3a0aye GUUUeCKYI0 MOOeb, pa3peuams npooemy
KaK Ha OCHOGE UMEIOWUXCS SHAHUL N0 MEXAHUKe C UCNONb308AHUEM MAMeMamuiecko2o anna-
pama, max u npu NOMOWU Memooo8 OYeHKU.

TennoBbie IBJICHUS

BbInyCKHUK HAYy4YUTCH:

« PacCmo3HaBaTh TEIUJIOBBIE SBIICHUS M OOBSACHATH HAa 0a3e MMEIONIUXCS 3HAHWW OCHOBHBIC
CBOICTBa WJIM YCJIOBHUS NPOTEKaHUS STUX sBICHUM: Auddy3us, n3MeHeHue odbema Tel MNpu
HarpeBaHuM (OXJTKICHHUH), OOJbIIAs C)KUMAEMOCTh Ta30B, Majas C)KHMAEMOCTh KHUIKOCTEH U
TBEPABIX TEN; TEIUIOBOE paBHOBECHE, MCIApEHUEe, KOHJAEHCAus, MJIaBJIeHHEe, KPUCTAJUIU3aIlus,
KHUIICHUE, BIAKHOCTh BO3/IyXa, PA3IMYHBIC CIIOCOOBI TEIUIONEepenayn (TEIIONPOBOAHOCTh, KOH-
BEKIIMSI, U3JIyYE€HUE), arperaTHble COCTOSHUS BEIIECTBA, MOTJIOUICHHE YHEPTUU MPU UCHAPEHUU
KUJKOCTH U BBIJICTICHHE €€ MPU KOHACHCAIUW Tapa, 3aBUCHMOCTh TEMIIEPATyphl KUIEHUS OT
JTaBJICHUS,

« OIIMCHIBATh M3yYEHHBIC CBOMCTBA TENl U TEIUIOBHIC SIBJICHUS, UCIIONB3Ys (PU3UUECKHe Beln-
YUHBI: KOJUYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPrusi, TemrepaTrypa, yaelbHasl TeII0eMKOCTh Be-
[IeCTBa, yeTbHas TEIUIOTA IJIABJICHHUS, yAeTbHAs TEIIOTa MapooOpa3oBaHus, yenbHas TeII0Ta
CrOpaHUsl TOIUINBA, KOA(GOULKEHT MOJIE3HOTO JAEUCTBUS TEIJIOBOTO ABUraTelNs; MPU OMHCAHUU
MPAaBUJILHO TPAKTOBATHh (PU3UUYECKUN CMBICI HCIIOJIb3yeMbIX BEIIMYUH, UX O003HAYCHUS U EIH-
HUIBl U3MEpPEHUs, HaXOAUTh (OPMYIIbI, CBSI3bIBAIOIINE AAHHYIO (PM3UUECKYIO BEJIMYUHY C JIpY-
TUMH BEIMYMHAMH, BBIYUCIISAThH 3HAYCHHE (PU3MUECKON BETHUNHBI,

 QHAJIM3UPOBATH CBOMCTBA TEJI, TEIJIOBbIE SIBICHUS M IPOLECCHI, UCIIOJb3Ys OCHOBHBIE MO-
JIOKEHUSI aTOMHO-MOJICKYJISIPHOTO YYEHUS O CTPOSHUU BEIIECTBA U 3aKOH COXPAHEHUS DHEPTHH,

e pa3UYaTh OCHOBHBIC MPU3HAKN U3YUYEHHBIX (PU3NUYECKUX MOJIENIeN CTPOCHHUS ra30B, KUAKO-
CTEH U TBEPABIX TEII,

o IPUBOAUTH MPUMEPHI MPAKTHUUECKOTO HCIOIb30BaHUS (PU3NUECKUX 3HAHUI O TEIJIOBBIX SB-



JICHUSIX;

o peIIaTh 3aJa4M, UCTOJB3Ysl 3aKOH COXPAaHCHHS SHEPIHH B TEIUIOBBIX Iporeccax u (Gopmy-
JIBI, CBSI3BIBAIOIIHE (DPU3MUYECKUE BETMYMHBI (KOJMUECTBO TEIUIOTHI, TEMIIEpPaTypa, yAelbHas Tell-
JIOEMKOCTh BEIIECTBA, yJENbHAs TEIUIOTa IUIABIICHHS, YIEIbHAs TEIUIOTa MapooOpa3oBaHMUS,
yIenbHas TeIJIOoTa CTOPaHUs TOIINBA, KOA((PUIIMEHT MOIe3HOr0 JEHCTBHS TEIUIOBOTO JIBUTATeE-
JI5): HAa OCHOBE aHAJIM3a YCJIOBHUS 3aJa4YMl 3alHChIBATh KPATKOE YCIOBHE, BBHIACIATH (pU3HUECKUE
BEJIMYMHBI, 3aKOHBI U (OPMYITBI, HEOOXOAUMBIE IS €€ PEIICHUs, POBOJUTH PACUEThl U OICHH-
BaTh PEATbHOCTH MOJYYEHHOTO 3HAYCHUS (PU3UICCKON BEITHUNHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

o UCNONIL306AMb 3HAHUSL O MENI0BbIX ABNIEHUAX 8 NOBCEOHEeGHOU HCU3HU OISl 0becneyeHus Oe3-
onacHocmu npu oopawjeHuu ¢ npudbopamu U MexHUYeCKUMU yCmpoucmeamu, OJisl COXPaHeHUs
300p08bsL U COONIOOCHUSI HOPM IKOT02UHECKO20 NOBEOEHUSL 8 OKpYcalowell cpede;, npusoounbsy
npUMepbl IKOI02UYECKUX NOCIe0CMEUll pabomyl 0gueamenell 6HYmMpeHHe20 c2opanus, MmenioGblx
U 2UOPOINEKMPOCAHYULL,

o PA3IUUAMb SPAHUYbI NPUMEHUMOCTNU PUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce00WUll Xapakmep
DYHOAMEHMATbHBIX PUUYECKUX 3AKOHO8 (3AKOH COXPAHEHUS IHePIUll 8 MeNI08bIX NPoYeccax) u
02PAHUYEHHOCTb UCNONIb308AHUSA YACTHBIX 3AKOHO8;

o HAX0OUMb A0EKBAMHYIO NPEONONCEHHOU 3a0aye GuUUUeCKYI0 MOOeb, pa3peuams npooemy
KAK HA OCHOBE UMEIOWUXCA 3HAHULL O MENN0BbIX AGNEHUAX C UCNONb308AHUEM MAMEMAMULECKO20
annapama, max u npu NOMOwU Memooo8 OYeHKHU.

DJIeKTpUYecKre 1 MATHUTHBIE SIBJIEHUS

BbInyCKHUK HAy4YUTCH:

o PaCmo3HaBaTh JJIEKTPOMATHUTHBIC SIBJICHHUS M OOBSICHATH Ha OCHOBE MMEIOIINXCS 3HAHUN
OCHOBHBIC CBOWCTBA WJIM YCIIOBHSI TIPOTEKAHUS STHX SBICHHIA: JCKTPU3AIMS Tell, B3aUMOJICH-
CTBHUE 3apsI/IOB, SJCKTPHUECKUN TOK M €ro JACUCTBUA (TEIUIOBOE, XMMUUYECKOE, MATHUTHOE), B3a-
UMOJICCTBUE MarHUTOB, JICKTPOMAarHUTHAs WHAYKIWS, NEHCTBUE MAarHUTHOTO TIOJSI Ha TPO-
BOJIHHK C TOKOM M Ha JIBIDKYIIYIOCS 3apsDKEHHYIO YacTHILY, NEHCTBUE dIEKTPUUECKOro MO Ha
3apsDKEHHYIO YacTHUILy, SJIEKTPOMAarHUTHBIC BOJIHBI, MPSIMOJIMHEHHOE PAacIpoCTpaHCHHUE CBETa,
OTpaXCHHE U TIPETIOMIICHUE CBETA, UCIIEPCHS CBETA.

e COCTaBIISITh CXEMBI AIEKTPHUECKUX IIETIEH C MOCIIeA0BATEIFHBIM U TTAPaJLICIIbHBIM COCTUHE-
HUEM DJIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAYCHHS SJIEMEHTOB AJIEKTPUYECKUX Ienei (McTod-
HUK TOKa, KJIFOU, PE3UCTOP, PEOCTaT, JTAMITOUKa, aMIIEPMETP, BOIILTMETD).

e HCTIOJIH30BATh OMITUYECKUE CXEMBI JUIsl TOCTPOCHUS H300paKEHUH B TNIOCKOM 3€pKajie U CO-
Ouparoiei InH3e.

« OIIMCHIBATh W3YYCHHBIC CBOMCTBA TEN M AJCKTPOMATHUTHBIC SBICHUS, UCTIONB3YsS (husmde-
CKHE BEJTMYMHBL: AIEKTPUUECKUH 3apsi]], CHUIIa TOKA, DJIEKTPHUYECKOE HAMPSHKEHUE, AIEKTPHUECKOE
COTMPOTHBIICHUE, YIEIBHOE COMPOTHUBIICHNE BEUIECTBA, pab0Ta ANEKTPUIECKOTO MO, MOITHOCTh
TOKa, (DOKYCHOE PACCTOSIHUE M ONTHUYECKas CHJIA JIMH3bI, CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJTHBI ¥ 4aCTOTA CBETA; IIPH OMUCAHUH BEPHO TPAKTOBATH (DU3MUECKUN CMBICT HUCTIOIB3Y-
€MBIX BEIIMYHMH, UX O003HAYCHHS M CIUHUIIBI M3MEPEHUS; HAXOAUTh (POPMYIIBI, CBS3BIBAIOIIHE
JaHHYI0 (PU3UYECKYIO0 BETUYUHY C IPYTUMH BEIMIMHAMH.

« AHAIM3MPOBATH CBOMCTBA TEII, SJICKTPOMArHUTHBIC SIBJICHUS M TIPOIIECCHI, UCIIONB3YsS (PH3H-
YECKUE 3aKOHBI: 3aKOH COXPAHEHUs DIIEKTPUIECKOTO 3apsiaa, 3akoH Oma Uil ydacTka Iemnu, 3a-
KoH J[xoyns-JleHna, 3aKkoH NpSIMOJIMHEHHOTO PaCIPOCTPAHEHHUSI CBETA, 3AKOH OTPAYXKEHUS CBETA,
3aKOH TMPEIIOMJICHHS CBETA; IIPHU STOM Pa3jNydaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €r0 Ma-
TEMAaTUYECKOE BHIPAYKECHHE.

o IPUBOANTHh NPUMEPHI MPAKTUYECKOTO MCIOIB30BaHUs (PU3NYECKUX 3HAHUHU O IJIEKTpoMar-
HUTHBIX SIBJICHUSX

. peIIaTh 3aJa4M, WCIONB3ys (PU3MYecKHe 3aKOHBI (3akoH Oma aisi ydacTkKa Ienu, 3aKOH
Hxoyns-JIenna, 3aKkoH IPSIMOJIMHEWHOTO PacIpOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS CBETa, 3a-
KOH TIPEJIOMJICHUS CBeTa) U ()OPMYIIbI, CBS3BIBAIONNE (DU3MUECKHE BEIMUUHBI (CHUJIa TOKA, DJICK-
TPUYECKOE HAINpPSHKEHUE, AIEKTPHUECKOE COMPOTHBIICHUE, YIIEIBHOE COMPOTUBIICHHUE BEIIECTBA,



paboTa AMEKTPUYECKOTO TOJIsl, MOIITHOCTh TOKA, (POKYCHOE PACCTOSTHUE U ONTHYECKAas CHJIA JTUH-
3bl, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacToTa cBeTa, (OpMyIbl pacuera
AIIEKTPUYECKOTO COMPOTUBJICHHS MPU MOCIEAOBATEIHFHOM U TMApalICIbHOM COSIUHEHHUH IIPO-
BOJIHMKOB): Ha OCHOBE aHaJIM3a YCIIOBUS 3a/1a4Ml 3allMChIBaTh KPAaTKOE YCIOBUE, BBIACIATH HU3H-
YECKUE BEITUYHMHBI, 3aKOHBI U ()OPMYIIbI, HEOOXOAMMBIE JIJISl €€ PEIICHHUs], IPOBOJAUTH PACUETHI U
OLICHUBATh PEAIbHOCTH MOIYYEHHOTO 3HaYCHUS PU3NYECKON BETUUHHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCH:

o UCNONB308AMb 3HAHUS 00 IIEKMPOMACHUMHDBIX SGNIEHUAX 8 NOBCEOHEeB8HOU HCU3HU Ol 0bec-
neuenus Oe30nacHOCmMu npu odpawjeHul ¢ NPuodOPamu U MexHUYecKUMU ycmpoucmeamu, 0
coXpaneHus 300p08bsi U COONIOO0EHUSI HOPM IKONOSUUECKO20 NOBEOeHUsl 8 OKpYdcarowell cpeoe;
APUBOOUMb NPUMEPLL BIUAHUS INEKMPOMASHUMHBIX UZTYYEHUU HA JHCUBbIEe OP2AHUZMYIL,

o PA3IUYAMb SPAHUYB] NPUMEHUMOCTNU DUSULECKUX 3AKOHO8, NOHUMAMb 8Ce00wULl Xapakmep
@yHOamMeHmanbHblX 3aKOHO8 (3aKOH COXPAHEHUsI INEeKMPUYECKo20 3apada) U 02paHu4eHHOCb
UCNONIL30BAHUS YACMHBIX 3aKOHO8 (3akoH Oma 014 yuacmka yenu, 3akou [coyna-Jlenya u op.);

o UCNONIL306AMb NPUEMbI NOCMPOEHUS PU3UYECKUX MOOenel, NOUCKA U POPpMYIUPOBKU OOKa-
3amenbCcme 8bl0BUHYMBIX SUNOMES U MEOPEeMUUECKUX 8bl80008 HA OCHOBE IMNUPUUECKU YCMa-
HOBNIEHHBIX (haKmMo8;

o HAX0OUMb A0EKBAMHYIO NPEONONCEHHOU 3a0aye GuUUUeCKYI0 MOOeb, pa3peuams npooemy
KAK Ha OCHOBE UMEIOWUXCS 3HAHULL 00 INeKMPOMACHUMHBIX AGNEHUAX C UCHONb308AHUEM Mame-
Mamu4ecko20 annapama, max u npyu NOMouju Memooo8 OYeHKuU.

KBanTOBbBIE IBJICHUS

BbInyCKHUK HAYy4YUTCH:

e pacro3HaBaTh KBAaHTOBBIC SIBJICHUS U OOBSICHATH HA OCHOBE UMEIOIINXCS 3HAHUN OCHOBHBIE
CBOICTBa WJIM YCIIOBUSI MPOTEKAHUsSl 3TUX SBJICHUMN: €CTECTBEHHAsh M HCKYCCTBEHHAs paJloak-
TUBHOCTb, O-, 3- U Y-U3Ty4CHHsI, BOSHUKHOBCHHE JTMHEHUATOTO CIIEKTPa U3ITYICHHS aTOMa,

o OIMCHIBATh U3yYCHHBIC KBAHTOBBIC SBJICHUS, HCIOIb3YsI (PU3NYECKUE BEIIMYUHBI: MACCOBOE
YHCII0, 3apsIIOBOE YHCIIO, MEPHO] MOJypacnaaa, SHeprus (OTOHOB; MPU OMUCAHUH MPABUIBLHO
TPaKTOBaTh (PM3MUYECKUN CMBICI MCIOIb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €IMHUIBI U3Mepe-
HUS; HaXOTUTh (POPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DM3MUYECKYIO BEJTHMYHUHY C JAPYTUMH BEITHYU-
HaMH, BBIYHUCIIATH 3HaYCHHE (PU3NUECKON BETHUNHBI,

 AHANTU3UPOBATH KBAHTOBBIC SIBIICHUS, UCTIONB3YS (DM3MUECKHUE 3aKOHBI U MOCTYJATHI: 3aKOH
COXpaHEHMsI SHEPTHH, 3aKOH COXPAaHEHHUS JIEKTPHUUECKOro 3apsijia, 3aKOH COXpaHEHHUSI MacCOBO-
r'0 YMCIa, 3aKOHOMEPHOCTH M3ITyUEHUS U TOTJIOMICHUS CBETa aTOMOM, MPU STOM paziuyarh CIIO-
BECHYIO (JOPMYIUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE;

e pa3MMYaTh OCHOBHBIC MPU3HAKU TUIAHETAPHON MOJEIH aToMa, HyKJIOHHOW MOJENTH aTOMHO-
o A1pa;

o IPUBOANTH NIPUMEPHI MPOSIBICHUS B MPUPOJC U MPAKTUIECKOTO MCIIOIH30BAHUS PaJHOaK-
TUBHOCTH, SJIEPHBIX U TEPMOSACPHBIX PEAKIIHii, CIEKTPAIIbHOTO aHAIN3A.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUHThCS:

¢ UCNONB306AMb NOJLYYEHHbIEe 3HAHUS 8 NOBCEOHEBHOLL HCUSHU NPU 0OpaueHuu ¢ npubopamu u
MeXHUYeCKUMU YCmpOoUCmeamu (CHemyux UOHUSUPYIOWUX Yacmuy, 0o3umemp), 0Jisl COXpPaAHeHUs
300p08bsL U COONIOOEHUSI HOPM IKOJIOSUYECKO20 NOBEOEHUs 8 OKPYICalowell cpeoe;

o COOMHOCUMb IHEPSUIO CEA3U AMOMHbBIX 510ep € 0eheKmoM MAacchl,

o NPUBOOUMb NPUMEPLI BIUAHUSL PAOUOAKMUBHBIX USLYYEHUL HA IHCUBbIE OP2AHUIMbL, NOHU-
Mamo RPUHYUN OeticEUs 003UMempd U Paziuiamsy YCio8us e20 UCNONb308aHUS,

o NOHUMAMb IKOJIO2UYECKUe NPobIeMbl, 803HUKAIOWUE NPU UCNOIb308AHUU AMOMHBIX IJ1eK-
MPOCMAanyull, U Nymu pewleHus dMux npooaem, nepcnekmugbl UCNONb308AHUS YRPABIAEMO20
mMepmosa0epHo20 cunmesd.

DJIeMeHThI ACTPOHOMMH

BbInyCKHUK HAy4YUTCH:

- YKa3bIBaTh Ha3BaHUs TU1aHeT CONIHEYHOW CHUCTEMBI; pa3indaTh OCHOBHBIE MPU3HAKUA CYTOU-
HOTO BpalleHusl 3Be31HOro Heba, nBrkeHus Jlynsl, CoslHIIa U JIaHET OTHOCUTENBHO 3BE3;



o IOHUMATh PA3TUYUUS MEKIY TEIMOIICHTPUYCSCKON U TeOLEHTPUICCKON CHCTEMaMu MHPa,

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

* YKa3616ambv 00wue c8OUCMBEAa U OMAUYUS NIAHEM 3eMHOU PYNNbL U NIAHeM-2UaHmMo8; Ma-
avix men ConHeurol cucmemvl U OONbUUX NIAAHEM, NOJb308AMbC KaAPMOU 36€30H020 Heba npu
HaO00eHUsxX 36e30H020 Heba,

* PA3IUYAMb OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa) coomuocuns
yeem 36e30bl C ee memMnepamypot,

e paznuuams eunomeswvi 0 npoucxoxcoeruu CorHeuHol cucmemol.

IINTAHUPYEMBIE PE3YJIbTATDBI
N3YYEHUSA KYPCA ®U3UKU B 7 KJIACCE

— TOHUMAaHHE U CIIOCOOHOCTh OOBSICHATH Takue (PU3MUECKUE SIBICHUS, KaK CBOOOIHOE TIaJICHUE
Ten, aTMochepHOe JaBiIeHHUE, TlaBaHue Tel, Tud@y3us, Ooybpiias CKUMAEMOCTh Ta30B, MaJias
C)KUMAaeMOCTbh JKUJKOCTEH U TBEPABIX TE,

— yYMEHUS U3MEPATH PACCTOSIHUE, TIPOMEKYTOK BPEMEHH, CKOPOCTh, MacCy, CHITy, pabOTy CHIIBI,
MOIITHOCTh, KHHETHYECKYIO SHEPTHIO, TOTECHIIHATBHYIO SJHEPTHUIO;

— BIAJCHHE JKCIEPUMEHTAIBHBIMU METOJIaMU HCCIICIOBAaHMS B IMPOIECCE CaMOCTOSTEIHHOTO
W3YYCHHUS 3aBUCHMOCTH MPOUICHHOTO MyTH OT BPEMEHH, YIJIMHEHUS MPY>KUHBI OT MPUIOKCH-
HOUW CHJIBI, CHITBI TSDKECTH OT MACChI TeJla, CHIIBI TPEHHSI CKOJIBKEHUS OT TUIOMIAAN COTIPUKOCHO-
BEHUS TEJI U CHJIBI HOPMAIILHOTO JIaBIICHUS, CUITBI ApXrUMea OT 00beMa BRITECHEHHON BOJIBI;

— TIOHMMAaHHE CMBICIIa OCHOBHBIX (DU3MYECKHMX 3aKOHOB U YMEHHE NMPUMEHATh UX Ha MPAKTHKE:
3aKOH BCEMHUPHOTO TATOTEHHsI, 3aKOHBI [1ackans u Apxumena, 3aKOH COXpaHCHHS YHEPTHH;

— TOHUMAaHWE MPUHIIUIIOB JICHCTBYS MAIUH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB, C KOTOPHI-
MU Ka)/IbIi 4eJI0BEK MMOCTOSIHHO BCTPEUYACTCSI B IIOBCEAHEBHOW KU3HU, M CIIOCOOOB 0OeCTIeueHus
0€30IaCHOCTH TIPH WX UCTIOIH30BAHUHY;

— OBJaJIeHUE Pa3HOOOPa3HBIMU CIIOCOOAMU BBITIOJIHEHUS PACUETOB JIJIsi HAXOXKICHUS HEU3BECT-
HOW BEJIMYMHBI B COOTBETCTBHUH C YCJIOBUSIMU IMOCTABJICHHOHN 3a]]a4i HA OCHOBAHHUH HCIIOJIb30Ba-
HUS 3aKOHOB (DM3UKU;

— YMEHHE HCIIOJIh30BaTh MOJTYyYCHHBIC 3HAHUS, YMECHHSI M HABBIKH B TIOBCEAHEBHOW KU3HU (OBIT,
9KOJIOTHSI, OXpaHa 3/I0POBbs, OXpaHa OKPYKAIOMIeH cpe/ibl, TEXHUKA O€30MaCHOCTH U Ap.).

IINTAHUPYEMBIE PE3YJIbTATDBI
N3YYEHUSA KYPCA ®U3UKU B 8 KJIACCE

- TOHUMAaHHE M CIOCOOHOCTh OOBSACHATH Takue (PU3NYCCKUE SBICHUS, Kak OOJbIIas CKUMae-
MOCTB Ta30B, MaJlasi C)KUMAEeMOCTh KHJIKOCTEH W TBEPJBIX TEJ, MPOIECCHl HCITAPCHUS U IIaBJIe-
HUS BEIIECTBA, OXJIAXK/ICHUE )KUIKOCTH MPU UCTIAPEHUHU, N3MEHEHUE BHYTPEHHEH SHEPTUU Telia B
pe3ysbTare TeIUIonepeIayy WIIM padoThl BHEITHUX CHJI, DJICKTPU3ALUs TEJI, HArPEBaHHUE IMPOBO/I-
HUKOB JICKTPUIECKUM TOKOM, OTPAKEHUE U MPEIOMIICHHUE CBETA;

- YMCHHS U3MEPATh PACCTOSHHUE, MPOMEKYTOK BPEMEHHU, TEMIIEPATypPy, KOJIUISCTBO TEIUIOTHI,
YIETBHYIO TEIUIOEMKOCTh BEIECTBA, YICIbHYIO TEIUIOTY TUIABIICHUS BEIIECTBA, BIAKHOCTh BO3-
JyXa, CHJTy JJICKTPHYECKOTO TOKa, JJICKTPUUYCCKOE HAIPSHKCHHE, DJICKTPUUICCKUI 3apsii, DJIeK-
TPUYECKOE COMPOTHBIICHUE, (OKYCHOE DPACCTOSHUE COOMpPAIOIICH IWH3bI, ONTHYECKYIO CHUITY
JINH3BI;

- BIAQJCHHE JKCIEPUMEHTAIBHBIMU METOJIaMU HCCIICIOBAaHUS B IMPOIECCE CaMOCTOSTEIHHOTO
W3YYCHHUS 3aBUCUMOCTH CHJIBI TOKA HA YYaCTKE IETH OT JJICKTPUICCKOTO HAMPSIKCHHUS, dJICKTPH-
YECKOT0 COMPOTUBIICHUS MPOBOJHUKA OT €r0 JJIMHBI, IIOMAAHN ITONEPEYHOT0 CEUSHUS U MaTe-
puaa, yriia OTpaXXeHHs OT yIJia aJCHHS CBETa;

- TOHUMAaHHE CMBICTIA OCHOBHBIX (DM3MYECKHUX 3aKOHOB U YMEHHE MPUMEHSTh UX Ha MPAKTUKE:
3aKOH COXPaHEHUS YHEPTUH, 3aKOH COXPaHEHHS DIICKTPUICCKOTro 3apsia, 3akoH Oma s yJact-



Ka 1enu, 3akoH J[xoynsa—JIenna;
- TOHHMMAaHHE IMPUHIUIOB AECHCTBUS MalIMH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, C KOTOPbI-
MU Ka)KIIbIi Y€JIOBEK MOCTOSHHO BCTPEYAETCS B TIOBCEHEBHOM KHU3HH, U CIIOCOOOB 00ECTICYCHUS
0€30I1aCHOCTH IIPU UX UCIOJIb30BAHUMY;
- OBIIQJICHUE Pa3HOOOPa3HBIMHU CIIOCOOAMH BBITTOJIHEHUS PACUETOB Ul HAXOXKACHUS HEU3BECT-
HOW BEJINYMHBI B COOTBETCTBHHU C YCJIIOBUSIMH ITIOCTABJICHHOM 33aJ]a4l Ha OCHOBAHHWH HCIIOJIb30Ba-
HUS 3aKOHOB (DH3HKHU;
~ YMEHHE HCII0JIb30BaTh [10JIyYE€HHbIC 3HAHMSI, yMEHUS U HABBIKU B TIOBCEHEBHOM KU3HU (OBIT,
HKOJIOTHSI, OXpaHa 37I0POBbs, OXpaHa OKPY)KaIOLIeH cpe/Ibl, TEXHUKa 0€301MacHOCTH U Jp.).
IIVTAHUPYEMBIE PE3YJIBTATDBI

N3YYEHUS KYPCA ®U3UKHU B 9 KITACCE
B pesynbTaTe nzydeHus Gpu3nku B 9 Kiiacce yUeHUK JOKEH
3HAMb/NOHUMAMb !
* CMBIC] MOHATUH: (U3NUECKOE SBJICHUE, (PU3NUECKUI 3aKOH, B3aUMOAEHCTBHE, IIEKTPUUECKOE
110JI€, MATHUTHOE 110JI€, BOJIHA, aTOM, aTOMHOE S,p0, NOHU3UPYIOLIUE U3ITYYCHHUS];
* CMbICI (PM3UYECKUX BEIUYMH: IyTh, CKOPOCTb, YCKOPEHME, Macca, CHila, UMIyJbC, paldora,
MOITHOCTb, KUHETUYECKas SHEPrHsi, MOTCHUUANbHAs SHEPrus, KOd(Q(UIMEHT MOJIE3HOro Jeii-
CTBUS;
* CMBICT (PU3UYECKHUX 3aKOHOB: HbIOTOHA, BCEMUPHOTO TATOTEHUS, COXPAaHEHUS UMITYIbCa U Me-
XaHUYECKON SHEPIUHU.
ymemb:
* ONMCBHIBATh M OOBSACHATH (U3UYECKUE SIBICHUS: PAaBHOMEPHOE NPSIMOJMHEHHOE IBH)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKCHHE, MEXaHHMUECKUE KOJeOaHHsI M BOJIHBI, AJIEKTPO-
MarHUTHYIO MHIYKLUIO;
* UCTONIB30BaTh (PU3NYECKHE MPUOOPH M U3MEPHUTEIbHbIE HHCTPYMEHTHI JJIs U3MepeHust (pusu-
YECKUX BEJIMYMH: PACCTOSHUSA, IPOMEXKYTKA BPEMEHH, CUJIBL;
* MIPEJICTABIISATH PE3YNIbTAThl U3MEPEHUH C ITOMOUIBIO Ta0NIHUI, TPa(UKOB U BBIABIATH HA 3TOU OC-
HOBE DMIIMPUYECKHUE 3aBUCUMOCTHU: IIyTH OT BPEMEHHU, CHJIBI YIPYTOCTH OT YAJIUHEHUS IPYXKH-
HBI, CHJIBI TPEHUS OT CHUJIbl HOPMAJILHOTO JABJICHUs, Iepruoja KojieOaHuil MasTHUKA OT JUTMHBI
HUTH, IIepuojJa KoneOaHui Irpy3a Ha MPYKUHE OT MacChl Ipy3a U JKECTKOCTH NPYKHUHBI,
* BBIPAXKATh PE3YNbTAaThl U3MEPEHUH U PacUeTOB B eMHHULIAX MexayHapoaHoi cuctemsl (Cn);
* IPUBOJIUTH IPUMEPHI MPAKTUUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUM O MEXaHUYECKHUX,
JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJIICHUSX;
* pemaTh 3a/la4y Ha IPUMEHEHHE 3YYEHHBIX (PU3MUECKUX 3aKOHOB;
* OCYIIECTBJIATH CAMOCTOSITEIbHBIN MOUCK MH(POPMAIIUN €CTECTBEHHO-HAYYHOT'O COJCpPKAHUS C
UCIOJIb30BAHUEM DPA3JIMYHBIX MCTOYHMKOB (Y4eOHBIX TEKCTOB, CIPAaBOYHBIX M HAay4HO-
HOMYJSIPHBIX M3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHera), ee 00paboTKy U
MPEACTABICHUE B Pa3NUYHBIX (opmax (CIOBECHO, C MOMOIIBIO TpauKOB, MaTeMaTHUYECKHX
CHUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);
* HCIIOJIb30BaTh NMPHOOPETEHHBbIE 3HAHUS U YMEHMs B NPAKTHYECKOW NEATEIBbHOCTH M IOBCE-
JTHEBHOM KU3HM: Ul oOecrieueHus: 0e30MacHOCTH B MPOIECCe HMCIOIb30BAHUS TPAHCIIOPTHBIX
CPECTB, PAllMOHAIBHOTO MPUMEHEHHS MPOCTBIX MEXaHU3MOB; OLICHKH 0€30MacHOCTH pajualy-
OHHOTO (hoHa.
Pesynomamui oceoenus kypca usuxu
Jluunocmuvie pezyromamol:
* c(OopMHUpPOBAHHE TO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPUECKUX CHOCOOHO-
CTEH ydaluxcs;
* yOeXJICHHOCTh B BO3MOXKHOCTH IIO3HAHUS MPUPO/IbI, B HEOOXOAUMOCTH Pa3yMHOI'0 UCIOJIb30-
BaHUS JIOCTM)KCHUH HAyKH M TEXHOJIOTHH U JalbHEHIEro pa3BUTHS YEIOBEYECKOro oOIie-
CTBa, YBAKCHME K TBOPLAM HAYKH U TEXHHUKH, OTHOLIEHHE K (U3UKE KaK 3JIEMEHTY oO0IIedesno-
BEUYECKOU KYJIbTYPBI;
* CaMOCTOATENBHOCTb B IPUOOPETEHUH HOBBIX 3HAaHUH U IPAKTUYECKUX YMEHU;




* MOTHBAaLUsl 00Pa30BaTEIbHON AEATENBHOCTH IIKOJIBHUKOB Ha OCHOBE JINYHOCTHO OPUEHTHPO-
BAaHHOTI'O MOAX0/1a;

* popMHpOBaHUE IICHHOCTHBIX OTHOILIEHHUH JIPYT K APYTY, YUYUTEIIO0, aBTOPaM OTKPBITUH U U300-
peTeHui, pe3yabTaraM 00y4eHusl.

Memanpeomemmvie pe3ynomamoi:

* OBJIaJICHHE HAaBBIKAMU CaMOCTOSATEJILHOTO NMPUOOPETEHHs HOBBIX 3HAHUH, OpraHu3aluu y4yeo-
HOU JESATETbHOCTH, MOCTAHOBKH IIeJIeH, MIaHUPOBAHUS, CAMOKOHTPOJISI M OLEHKH PE3YJIbTAaTOB
CBOEH €ATENIbHOCTH, YMEHUSIMU IIPEJBUIETh BOSMOKHBIE PE3Y/IbTAaThl CBOUX JIEHCTBUIA;

* MIOHUMAaHUE PA3IMUUN MEXITY UCXOIHBIMU (PaKTaMU U THIIOTE€3aMHU Ui UX 0OBSCHEHHUS, TeOpe-
TUYECKUMHU MOJIEISIMUA M PEabHBIMU O0OBbEKTaMU, OBJIA/ICHUE YHUBEPCATbHBIMU YUYE€OHBIMU JIEH-
CTBHSIMM Ha TpUMepax TUMOoTe3 JUIsl OOBSICHEHUS M3BECTHBIX (PAKTOB M AKCIEPUMEHTAIBHOM
IIPOBEPKH BBIABUIa€MbIX THIIOTE3, Pa3paObOTKU TEOPETUUECKUX MOJENei MpoLeccoB WU sBJe-
HUM;

* (popMHpOBaHUE YMEHHUI BOCIPUHUMATD, IEpepadaThIBaTh U NPEIbABIATE HHPOPMALIHIO B CIIO-
BECHOM, 00pa3HOM, CUMBOJIMUYECKONW (popMax, aHAIM3UPOBATh U MepepadaThIBaTh MOIYUYCHHYIO
MH(POPMALIMIO B COOTBETCTBUM C IOCTABJICHHBIMM 3a/1a4aMH, BBIJIENIATE OCHOBHOE COJIEpKaHHE
IPOYNUTAHHOTO TEKCTA, HAXOAUTH B HEM OTBETHI Ha ITOCTABJICHHBIE BOIPOCHI U U3JIaraTh €ro;

* MPUOOPETEHHE OIBITA CAMOCTOSATEIHLHOTO MOMCKA, aHaIu3a U 0TOOpa MH(GOPMAITUU C UCTIOJIb-
30BaHUEM Pa3IMYHBIX HUCTOYHMKOB U HOBBIX MH(POPMAIMOHHBIX TEXHOJOTHH JUIsl pelIeHus Mo-
CTaBJICHHBIX 33Ja4;

* pa3BUTHE MOHOJIOTHUYECKOW U AMAJOTMYECKON PeUYH, YMEHHUS BBIPAXKaTh CBOM MBICIH M CITOCO0-
HOCTH BBICIyIIMBaTh COOECETHUKA, TOHUMAaTh €ro TOYKY 3PEHUs, NIPU3HABATH MPABO APYroro
YyeoBeKa Ha HHOE MHEHHUE,

* OCBOEHHME IIPUEMOB JECHCTBUI B HECTAaHAAPTHBIX CUTYALUsAX, OBJIAJECHUE IBPUCTUYECKUMU Me-
TOJIAMH PELICHHs TPOoOIIEeM;

* (popMupoBaHue yMEHHUI paboTaTh B IPYIIE C BBHIIOIHEHUEM Pa3IMUYHBIX COLMAIBHBIX PEJei,
IPEICTaBIATh U OTCTAUBATh CBOM B3IJISABI M YOCKIECHUS, BECTH TUCKYCCHIO.

IIpeomemnvie pezynomamul.

* 3HAHUS O NPUPOAE BaKHEHIIMX (U3NYECKUX SBICHUN OKPYKAIOLIETO MUpPAa U TMOHUMAaHHE
CMbIC/Ia GPU3NYECKUX 3aKOHOB. PacKpbIBalOIIMX CBSI3b U3YyUEHHBIX SIBICHUM;

* YMEHHUS TOJIb30BATHCS METOJaMM HAYYHOTO MCCIEIOBAHUS SIBICHUH MPHUPOIBI, NMPOBOAUTH
HaOJIO€HNUS, TUIAaHUPOBAaTh U BBINOJIHATh SKCIEPUMEHTHI, 00padaTbiBaTh pe3ysbTaThl U3MEpe-
HUH, IPEICTaBIATh Pe3yIbTaThl H3MEPEHHM C OMOLIbIO Tabmuil, rpadukoB U Gopmys, oOHapy-
AKHUBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMH, OOBSACHATH MOJYyYEHHbIE PE3YIbTATHI
U JIeN1aTh BBIBOJIbI, OLICHUBATh IPAHUIIBI IOTPEIIHOCTEH pe3yabTaTOB U3MEPEHHI;

* YMEHUS NPUMEHATh TEOPETHUECKUE 3HAaHUSA M0 (PU3MKE Ha MPAKTHUKE, pellaTh (Gpu3nueckue 3a-
Jlaud Ha IPUMEHEHHE TIOJTYYCHHBIX 3HAHUM;

* YMEHHUS U HaBBIKU NPHUMEHATH MOJIYYEHHBIC 3HaHMS U1 OOBSICHEHUS NMPHHLMUIOB JeHCTBUSA
BOKHEUIINX TEXHUYECKUX YCTPOMCTB, pELICHUs IPAKTUYECKUX 3a1ay I[IOBCEIHEBHOW JKU3HH,
o0ecrieyeHHs O€30IIaCHOCTH CBOEH JKM3HHU, PAlMOHAIBHOIO IPUPOAONOIb30BAHUSA M OXPAHBI
OKpYKarolleu Cpebl;

* (hopMupoBaHHe YOEKICHHUS B 3aKOHOMEPHOW CBSI3U U IO3HABAEMOCTH SIBJICHUH NPUPOABI, B
00BEKTUBHOCTH HAYYHOTO 3HAHUS, BHICOKOH LIEHHOCTH HAyKHU B PAa3BUTUU MaTEPUAIBHOU U Iy-
XOBHOM KYJIBTYPHI JIFOJEH;

* pa3BUTHE TEOPETHUYECKOTO MBILIUIEHUS HA OCHOBE ()OPMHUPOBAHUS YMEHHUM yCTaHABIMBATH (hak-
Thl, pa3aMyaTh IPUUMHBI U CIEACTBUSA, CTPOUTh MOJEIN U BBIIBUI'ATh TUIIOTE3bl, OTBICKUBAThL U
(dopMynHUpoOBaTh TOKA3aTENbCTBA BBIIBUHYTHIX TUIOTE3, BBIBOAUTH W3 HKCHEPUMEHTAIBHBIX
(haKTOB M TEOPETHUYECKUX MOJIEICH (U3HIECKUE 3aKOHBI;

* KOMMYHUKaTUBHBIC YMEHHSI JOKJIAABIBATh O pe3yIbTaTaXx CBOETO UCCIIEAOBAaHUS, yUaCTBOBATh B
JUCKYCCHH, KPaTKO M TOYHO OTBEYaTh HAa BOIIPOCHI, MCIIOJIB30BaTh CIPABOYHYIO JUTEPATYpPy U
Jpyrue UCTOYHUKHU MH(OopMaIiu



OcHoBHoOe conep:kanue yueOHOro npeamera @u3nKa Ha ypoBHe OCHOBHOI0 0011ero odpa-
30BaHMS

(IIpumepnas OOII OO0, onobpena peuieHreM GeaepaaTbHOro y4eOHO-METOAMYECKOT0 00b-
eIMHEHNS 110 00IeMy 06pa30BaHHIO, TPOTOKOM OT § anpens 2015 1. Ne 1/15%).

! B penmakuun nporokona Ne 3/15 ot 28.10.2015 denepansHOro yae6HO-MeTOAMIECKOTO 00b-
€IMHEHUS 110 00IIeEMy 00pa30BaHHUIO

du3uka u pusndecKue MeToAbl U3yUYeHHU S MPUPOIBI

®dusmka — Hayka o npupoje. Pusuueckue Tena u apneHus. HaGmonenue u onucanue Gpusm-
YECKHX sBJICHUHA. DU3MUEeCKUl IKCIIEpUMEHT. MoenupoBaHue sIBICHUN U 00bEKTOB MPUPOIBI.

®dusnuecKue BEIUYMHBI U UX U3MEpeHHE. TOYHOCTh U MOTPEUIHOCTh U3MepeHu. MexayHa-
pOAHAas cCUCTEMA €IUHMII.

®dusnueckue 3aKOHbBI U 3aKOHOMEpHOCTH. Du3uka U TexHHUKa. HaydHbI MeTOA MO3HaHUS.
Posnpb ¢usuku B hopMupoBaHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH.

MexaHuuyecKkue siBJCHHUS

Mexanudeckoe nBrkeHHe. MarepuanbHas Touka Kak Mojenb (usnyeckoro tena. OTHOCH-
TETHHOCTh MEXaHUYECKOTO IBIKeHUs. Crucrema orcyera. DU3NUeCcKre BETHUHNHBI, HEOOXOIUMBIE
JUTSL OTIMCAHUS IBUKEHHS U B3aMOCBSI3b MEX1y HUMU (IIyTh, IIEpeMEIeHUE, CKOPOCTh, YCKOpe-
HUE, BpeMs JIBUKeHUs). PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEeHUE. PaBHO-
MEpHOE IBHXKEHUE 1O OKpYKHOCTH. [lepBbiii 3akoH HproToHa m mHepuus.Macca tena. I[1mot-
HocTh BemlecTBa. Cuna. Enununel cunel. Bropoii 3akon Herorona. Tperuii 3akoH HproToHa.
CBobOomnoe manenue ten. Cuiia TsHKeCTH. 3aKOH BCEMUPHOTO TsAroTeHus. Cuia ynpyroctu. 3a-
koH ['yka. Bec Tena. HeBecomocTs. CBsI3b MEXKIy CUIION TSDKECTU U Maccoil Tena. JluHaMoMeTp.
PaBHopelicTBytomas cuna. Cuna tpeHusa. Tpenue ckonbxeHusd. Tpenue nokos. TpeHue B mpu-
pOJie U TEXHUKE.

Nmirynbe. 3akoH COXpaHEHHsS UMITyJbca. PeakTuBHOE nBIKeHHWE. MexaHudeckas pabora.
MomHocts. DHeprus. [lorennunanbHas U KuHeTHUeckasi >Heprusi. [IpeBpailienne oAHOrO BHAA
MEXaHUYECKOW SHEPTUHU B IPYyroi. 3aKOH COXPaHEHUS MOJTHON MEXaHHUYECKON SHEPTIHUH.

[IpocTbie MexaHU3MBbI. Y CIOBUSI PaBHOBECUSI TBEPAOIO TeJa, UMEIOIIEro 3aKPEIIEHHYIO OCh
IBWXeHUS. MOMeHT cuibl. [lenmp masxcecmu mena. Peiuar. PaBHoBecHe cuil Ha pbiyare. Perayaru
B TeXHUKE, ObITY M mpupone. [loaBIKHBIE U HEMOABIKHBIE OJI0KK. PaBeHCTBO padoT mpu Hc-
MOJIb30BAHUHU MTPOCTHIX MEXaHU3MOB («30JI0TOE MPaBHIIO MeXaHUKW»). KoaddummeHT moae3noro
JIEUCTBUS MEXaHU3MA.

JaBnenue TBepabix Ten. Enununsl usmepenus nasneHus. CrocoObl M3MEHEHUS aBJICHHS.
JaBnenue xuakoctedt u razoB 3akoH [lackans. /laBneHue ®UAKOCTH HA JHO U CTEHKH COCYJa.
Coobmaromuecs: cocynbl. Bec Bo3mayxa. AtmocdepHoe maBnenue. M3mepenue armochepHoro
nasienus. OnbiT Toppuuennu. bapomerp-anepous. ATmochepHoe NaBiIeHHe Ha PA3INYHBIX BbI-
cotax. ['mapaBnnyeckue MexaHU3MBI (Tpecc, Hacoc). JlaBneHune KUIKOCTH U ra3a Ha MOTrpyKeH-
HOE B HUX Teno. ApxuMmenoBa cwia. [InaBanue ten u cynoB BoznyxornaBanue.

Mexanndeckue kosnebanus. [lepuon, yactora, ammntyaa koiebannii. Pesonanc. Mexanunue-
CKHE€ BOJIHBI B OJIHOPOJHBIX cpeaax. J[imHa BOMHBI. 3BYK Kak MeXaHH4ecKas BOJIHA. [ poMKOCTh
Y BBICOTA TOHA 3BYKa.

TennoBble IBJICHUS

Crtpoenue BemecTBa. ATOMBI U MOJICKYJIBI. TerioBoe IBMKEHHE aTOMOB U MoJieKydl. Juddy-
3Us B Ta3ax, )XHIKOCTSAX U TBEPABIX TelaX. bpoynosckoe dsudicenue. BzaumopeicTpue (puTs-
JKEHUE M OTTAJIKMBAaHUE) MOJIEKYJ. ATperarHble COCTOSHMS BelllecTBa. Paznmuuue B CTpOCHHUU
TBEPJBIX TEJ, )KUJKOCTEN U ra30B.

TenmoBoe paBHOBecue. Temmeparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO XaOTHYECKOTO
JBUKCHUS 4acTHIl. BHyTpeHHsst sHeprusi. PaboTta u Temmonepenada Kak CIOCOOBI M3MEHEHUs
BHYTpEHHEH sHepruu Tena. TemnonpoBoanocts. Konseknusa. M3nyduenue. [Ipumepst Tennonepe-
Ja4yl B IpUPOJIE U TexHHKe. KoanuecTBO TeIIoThl. Y AebHas TEIIOEMKOCTb. Y IeJbHas TEIIoTa
CropaHusl TOIUIMBA. 3aKOH COXPAHEHUsS W IMPEBPAIICHUS YHEPIUH B MEXAHMYECKUX M TEIUIOBBIX



npoiieccax. [naBnenue u oTBepAEBaHUE KPUCTAUIMYECKUX TE. Y AeNIbHAs TEIJIOTa IJIABJICHUS.
Hcnapenue n konaeHcanus. [lornomenne 3Hepruy 0pyu UCIIAPEHUHN KUAKOCTH U BBIICIICHHUE €€
npu KOHJeHcanuu napa. Kunenue. 3aBUCUMOCTh TeMIIepaTypbl KUIIEHUS OT JABJICHUS. Y Aelb-
Has TeryioTa mapooOpa3oBaHMs U KOHAEHcauuu. BraxHocTs Bo3ayxa. Pabora rasa npu pacmm-
penun. [IpeoOpazoBaHus >HEPrUH B TEIJIOBBIX MalllWHAaxX (TapoBasi TypOWHA, JBUTATEIh BHYT-
PEHHETO CropaHus, peakTUBHbIN nBurateins). KIIJ[ TeroBoi MammHbl. Jxonocuyeckue npoobie-
Mbl UCTIONIb308AHUA MENTIOBbIX MAUUUH.

JJIeKTPOMarHUTHBIE SIBJICHUS

OnexTpuzanus (puznyeckux Ten. B3zaumozeiicTBue 3apsikeHHBIX Tenl. [[Ba poga anmexTpuue-
CKHUX 3aps/0B. J[eIUMOCTh 3IEKTPUUECKOTO 3apsaa. DIEeMEHTAPHbBIN 3JEKTPUYECKUM 3apsna. 3a-
KOH COXPaHEHUSs 3JEKTPUUYECKOTo 3apsiaa. [IpoBOJHUKH, TOTYIPOBOIHUKH U U30JATOPHI DJIEK-
TPUYECTBA. DJIEKTPOCKOI. DJIEKTPUUECKOE IMOJIe Kak OcoObIi BUI maTepuu. HanpsoicenHocmo
1eKmpu4ecko2o nojis. JIedcTBre 3MeKTPUUYECKOro Mojs Ha 3JIeKTpuueckue 3apsaabl. Koxoenca-
mop. DHep2usi 2IeKmpuUyecko20 nojis KOHOeHCamopa.

OnekTpuueckuil ToKk. CTOUHUKH 3JIEKTPUUYECKOrO TOKa. DJIEKTPUYECKasl LIeNb U €€ COCTaB-
Hble yacTu. HanpaBiieHne u 1elcTBUS AIEKTPUYECKOro Toka. Hocurenu snekTpuyeckux 3apsi0B
B Metayiax. Cuia Toka. DJIeKTpUUECKOe HaNpsbKeHHe. DIEKTPUYECKOE COMPOTUBRIICHUE POBO/I-
HUKOB. ETMHUIIBI COMPOTUBIIEHUS.

3aBUCHUMOCTb CHJIBI TOKA OT HampspkeHHs. 3akoH Oma J1s yyacTka Lenu. Y JEIbHOE COIpo-
tusieHue. Peocrarel. [locnenoBarenbHoe coenrHeHne MPOBOAHUKOB. [lapannensHoe coeanue-
HUE MTPOBOIHUKOB.

Pabora 3rekTpudecKkoro moiis Mo MepeMemIeHuIo MeKTPUIECKUX 3aps10B. MOIIHOCTh 3JeK-
TpUUYECKOro Toka. HarpeBaHue NmpoBOJHMKOB IEKTPUYECKUM TOKOM. 3akoH JDxoyns - Jlenna.
DneKTpuuecKue HarpeBaTelbHbIE M OCBETUTENIbHbIE TPUOOphL. KopoTkoe 3amMblikaHue.

MaruutHoe none. MHaykuus MarHuTHOro mnosig. MarnutHoe moie Toka. OnbeIT Dpcreaa.
MarauTtHoe noJie MOCTOSIHHBIX MarHUTOB. MaruutHoe mnoje 3emiu. DJIeKTpoOMarHuT. Maraur-
HOE I0JIE KAaTyIIKU C TOKOM. [IpuMeHeHne aneKTpoMarHuToB. JIeicTBME MarHMTHOIO IOJS Ha
MIPOBOJTHUK C TOKOM M JIBMXKYLIYIOCS 3apspKeHHYr udactuny. Cuza Amnepa u cuna Jlopenya.
DneKTpoABUTaTENb. SIBIEHNE ANEKTPOMarHuTHOM nHAYKIMs. OnbiTel Papazest.

DneKTpoMarHuTHele KoneOanus. Konebamenvuwii konmyp. Inexmpoeenepamop. Ilepemen-
Houi mok. Tpancghopmamop. Tlepenada >MeKTPUYECKON SHEPIHU HA PACCTOSIHUE. DJIEKTpOMAr-
HUTHBIEC BOJIHBI U UX CBOMCTBA. [Ipunyunvl paouocesasu u menesuoenus. Bausnue snekmpomae-
HUMHbBIX U3YYEHUL HA HCUBbIE OP2AHUBMDL.

CBer — anekTpomarauTHasg BosiHa. CKoOpocTh cBeTa. MIcTOUHMKHM cBeTa. 3aKOH MPSIMOJIMHENH-
HOT'O PaclpoCTpaHEHUE CBETA. 3aKOH OTpaxkeHMs cBeTa. Ilnockoe 3epkano. 3akoH MpeaoMIIeHuUs
cBera. JIua3pl. DOKyCHOE pacCTOSHWE W OMTHYECKas cuia JWH3bL. M300pakeHue mpeaMera B
3epkane U auH3e. Onmuueckue npubopwi. I'ma3z xkak onTuyeckas cucrema. [lucrepcus cBeta.
Hnmepghepenyus u ougpaxyus ceema.

KBanToBbI€ IBJICHUS

Ctpoenune atomoB. I[lnanerapnas mozgenb atoma. KBaHTOBBIA XapakTep IMOTJIOMICHUS U HC-
IyCKaHUs CBeTa aToMaMu. JIMHeHYaTble CIIEKTPHI.

Omertel Pesepdopra.

CocraB aromHoro supa. [IpoToH, HEUTPOH M 3JIEKTPOH. 3aKOH DWHINTEHHA O MPONOPLHO-
HAJILHOCTU MAacChl U dHEPruu. /legpexm macc u sHepeus cesa3u amomHulx sioep. PaanoakTus-
HocTh. [lepuon monypacmana. Anbga-uznydenue. bema-uznyuenue. I'amma-uznydenue. Snep-
Hble peakuuu. Mcrounuku sHeprun CosHIA U 3Be3/1. SnepHas sHepreTuka. Jkonocuyeckue npo-
Onemvl pabomvl amomuvlx daekmpocmanyutl. Jlo3umeTpus. BiusHue paouoakmueHvlx usiyye-
HUU HA JICUBbLE OP2AHUZMDBI.

Crtpoenne u 3Boawouus BeesieHHoit

['eonienTpryeckass U relMOLeHTpUYEcKasl cucTeMbl Mupa. dusznueckas npupoaa HEOECHBIX
ten Conneunoit cuctemsl. [Ipoucxoxnenne Conneunoi cucremsl. @usndeckas npupona Cons-
ua u 38e31. Ctpoenue Beenennoii. DBomonus Beenennoit. ['unoresa bonbioro B3phiBa.



IIpumepHbIe TeMBbI JJA00PATOPHBIX M NPAKTHYECKHUX PAdOT

JlaGopaTopHbie pabOThl (HE3aBUCUMO OT TEMATHYECKON MPUHAIICKHOCTH) JAEIATCS CIICIYIO-
M€ TUIIBI:

1. TlpoBeaeHue mpsMbIX U3MEPEHUN (PU3NUECKUX BEITHUUUH

2. Pacder mo modxy4eHHBIM pe3yibTaTaM MPSMBIX U3MEPEHUH 3aBHCHMOTO OT HUX TapameTpa
(KOCBEHHBIE U3MEPEHU).

3. HaOmroneHue sSBICHHI W MOCTAHOBKA OIBITOB (HA KAYECTBEHHOM YPOBHE) TI0 0OHAPYKEHUIO
(bakTOpOB, BIUSIONIUX HAa MPOTEKAHUE JAaHHBIX SIBICHUH.

4. HccnemoBaHue 3aBUCUMOCTH OJHON (DM3MUYECKON BENWYMHBI OT IPYTOd C MPECTaBICHUEM
pe3yabTaTOB B BUJIE Tpaduka UK TaOJIUIIBI.

5. TlpoBepka 3alaHHBIX MPEANIONOKCHHUH (MPSAMbIC H3MEPEHUS (PU3NISCKUX BEIIMYMH U CPaB-
HEHUE 33JJaHHBIX COOTHOILIEHUHN MEXy HUMU).

6. 3HAKOMCTBO C TEXHUYECKUMH YCTPOWCTBAMH U UX KOHCTPYHUPOBAHHE.

Jrobas pabouasi mporpaMma JIOJDKHA MPEaycMaTpUBaTh BBITIOJHEHHUE Ja0OpaTOPHBIX padoT
BCEX YKa3aHHBIX TUIOB. BBIOOp TeMaTuku u uncia paboT KaxI0ro THIA 3aBUCHT OT OCOOCHHO-
creit pabodeit mporpammel 1 Y MK.

IIpoBenenne npsaAMbIX u3MepeHuil pU3NYEeCKUX BeTUIHH
N3mepenne pa3MepoB Tell.

N3mepenue pasmMepoB MaJbIX TEIL.

N3mepenne maccel Tena.

W3mepenue oobema Tena.

N3mepenne cuibl.

W3mepenue BpeMeHu mpoliecca, meproja KoJIeOaHmid.
N3Mepenne Temmeparypsl.

W3mepenue aBieHus Bo3ayxa B OAJJIOHE MO MOPIIHEM.
W3mepenue cuiibl TOKa ¥ €r0 peryIupoBaHHue.

0. HM3mepenue HanpsHKEHUS.

1. V3mepeHue yrioB najgeHus 1 MpeIoMICHHUS.

12. N3mepenue (poKycHOTO pacCTOSIHUS JTHH3HI.

13. U3mepenue paainoakTUBHOTO (OHA.

Pacuyer mo mosiy4eHHBIM pe3yJbTaTaM NPSAMbIX U3MEpPEeHHil 3aBHCHMOI0 OT HUX Mapa-
MeTpa (KOCBEHHbIE U3MepPeHHs)

M3mepenue mI0THOCTH BEILIECTBA TBEPOTO TENA.

Omnpenenenue kodppuIeHTa TPECHUS CKOTBKCHHUS.

Onpenenenne )XKeCTKOCTU TPY>KUHBI.

OnpeneneHre BBITATKUBAIONIEH CHIIbI, TEUCTBYIOIIECH HA MOTPYKEHHOE B JKHIAKOCTH Te-
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5. OmnpeneneHne MOMEHTA CHUIIBI.

6. H3mepeHue CKOPOCTH PaBHOMEPHOTO JIBHIKEHUSI.

7. W3mepeHue cpeaHeil CKOPOCTU JBUKEHUS.

8. H3MmepeHue yCcKOpEHUSI PAaBHOYCKOPEHHOTO JIBUIKEHUSI.

9. Onmnpenenenre pabOTHI ¥ MOITHOCTH.

10. Omnpenenenue 4acTOThI KOJIEOAHUH TPy3a Ha MPYKUHE U HUTH.

11. OmnpeneneHue OTHOCUTEIHLHOMN BIAXKHOCTH.

12. OmnpeneneHrie KOJTUYECTBA TETUIOTHI.

13. Omnpenenenue yeabpHON TEIIOEMKOCTH.

14. W3mepenue pabOThI U MOLTHOCTH 3JIEKTPHUECKOTO TOKA.

15. M3mepeHune cOmpoOTHUBIICHUS.

16. OmpeneneHrie ONTUYECKON CHIIBI IMH3HI.

17. VccnemoBaHue 3aBUCUMOCTH BBITAJKHBAIONICH CHIIBI OT 00beMa MOTPY>KEHHOM YacTH OT
TUIOTHOCTH KHUJIKOCTH, €€ He3aBHCHUMOCTH OT TUIOTHOCTH M MacCHI Tea.

18. UccnenoBanue 3aBUCUMOCTU CHJIBI TPEHHS OT XapakTepa MOBEPXHOCTH, €€ HE3aBUCUMO-



CTH OT ILJIOLIaau.

Habaonenne siBjieHMid U MOCTAHOBKA ONbITOB (HA KA4YeCTBEHHOM YPOBHE) IO O0Hapy-
JKeHH10 GaKTOPOB, BJUSIONINX HA MPOTEeKAHUE JAHHBIX sIBJICHUIH

1. HaOGmoneHne 3aBUCUMOCTH TIEpHOJia KojieOaHWH T'py3a HA HUTU OT JIMHBI M HE3aBHCH-
MOCTH OT MAacCChI.

2. HaOGmroneHune 3aBUCHMOCTH TTeproIa KoeOaHui Tpy3a Ha IPYKUHE OT MAaCChl M )KECTKO-
CTH.
Habmoienne 3aBUcMOCTH JaBjeHUsI ra3a oT 00beMa U TeMIIEPaTyphl.
HabntoneHne 3aBUCMOCTH TEMIIEPATyphl OCTHIBAIOIIEH BOJbI OT BPEMEHH.
HccnenoBanue siBieHNs B3aUMOJCHCTBUS KaTyIIKA ¢ TOKOM U MarHuTa.
I/ICCHG,Z[OBaHI/Ie SABJICHU S BHGKTpOMaFHI/ITHOﬁ HWHAYKIH.
Habntoienue siBjeHus OTpaXXeHUs U MPEIOMIICHUS CBETA.
Habmtoienue sSBJICHUS TUCTIEPCUU.
ObHapy>keHue 3aBUCUMOCTH COIPOTUBIICHHS MPOBOJAHMKA OT €ro mapaMeTpoB U Belle-
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10. HccnemoBaHue 3aBUCHMOCTH Beca Teja B )KHIKOCTH OT 00beMa MOTrpyKEHHOM YacTH.

11. UccnemoBaHue 3aBUCHMOCTH OJHOHN (PU3MYECKON BENTUYHHBI OT JPYTOi C MpeACcTaBlIeHU-
€M Pe3yJIbTaTOB B BUE rpaduKa WIH TaOIHIIbI.

12. HccaenoBaHue 3aBUCUMOCTH MAacChl OT 00beMA.

13. HccrnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHM NMPU PAaBHOYCKOPEHHOM IBIKEHUM 0€3
Ha4yaJbHOU CKOPOCTH.

14. UccnenoBaHue 3aBUCUMOCTH CKOPOCTH OT BPEMEHU M MYTU MPU PaBHOYCKOPEHHOM JIBH-
KEHUU.

15. UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT CHIIBI 1aBIICHUSI.

16. UccnenoBanue 3aBUCUMOCTH JeOPMAITUU MPYKUHBI OT CHIIBI.

17. VccnemoBaHue 3aBUCHMOCTH TIEpHOIa KoJieOaHUM Tpy3a Ha HUTH OT JIJTUHBI.

18. UccnemoBanue 3aBUCHMOCTH TEpHoOJa KoJeOaHWW Tpy3a Ha MPYKUHE OT )KECTKOCTU U
MAacCBhl.

19. HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Yepe3 MPOBOJHUK OT HAMPSKCHUS.

20. MccnenoBanue 3aBUCHMOCTH CHJIBI TOKA Y€pe3 JIAMIOUKY OT HAIPSKEHUS.

21. VccnenoBaHue 3aBUCHMOCTH yTJjia MPEJIOMIICHHSI OT YTJia TaICHUS.

IIpoBepka 3aJaHHBIX NPEANOJIOKeHHH (MpsAMble U3MepeHusi GU3NMYECKUX BeJIUMYUH U
CpaBHeHHe 3aJaHHBIX COOTHOIIEeHNI Mexkny HuUMH). [IpoBepka runores

1. IIpoBepka rumotessl O JIUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KHUAKOCTH B TPyOKe OT
TEMIEPATYPHI.

2. IlpoBepka rumotressl O MPSMON MPOMOPLHUOHAIBHOCTH CKOPOCTU MPU PaBHOYCKOPEHHOM
JBUKCHUH MMPOUIEHHOMY TTyTH.

3. IlpoBepka rumoTes3bl: MU MOCIEI0BATEIBHO BKIIOUEHHBIX JAMIIOYKU U MPOBOJIHUKA WU
JIBYX TIPOBOJIHUKOB HAIPSHKCHUS CKIIAIBIBATH HENB3s (MOXKHO).

4. TlpoBepka nmpaBuiia CI0KEHHUS TOKOB Ha JBYX NapauIeIbHO BKIIOYEHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKHMH YCTPOHCTBAMHU U UX KOHCTPYHPOBaHue

5. KoHcTpyHnpoBaHue HaKJIOHHOM TJIOCKOCTH € 3a1aHHbIM 3HaueHnem KIT/I.

6. KoncTtpyupoBaHue apeoMeTpa U UCTIBITAHUE ero PadOoTHI.

7. COopkKa 3JIeKTpUYECKON IIENU U U3MEPEHUE CUITBI TOKA B €€ Pa3IMYHbIX y4yacTKax.

8. COopka rJIeKTpOMarHuTa M UCIIBITAHUE €r0 JCHCTBHS.

9. H3zydeHue 37I€KTPUUECKOTO JIBUTATENIS TOCTOSTHHOTO TOKA (Ha MOJCIIHN).

10. KoncTpyHnpoBaHUE 3JIEKTPOABUTATEISL.

11. KoncTpynupoBaHUE MOJICTH TEIECKOTA.

12. KoHcTpynpoBaHHE MOJIEIH JIOJKH C 331aHHON TPY30I10IbEMHOCTBIO.

13. Omenka cBoero 3peHus U MO100p OYKOB.

14. KoHcTpyupoBaHue NpoCcTeNILIEro reueparopa.

15. M3ydeHue CBOMCTB M300paKCHUSI B JIMH3AX.
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