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PABOYAS ITPOI PAMMA
OcHOBHOTO 0011ero 00pasoBanus Mo PU3KMKe

(®PU3UKA 7-9) «Touka pocTa»

( ¢ ucnonp3oBanreM obopyoBanus « Touka Poctay

ITporpaMma pa3paboTaHa B COOTBETCTBUH € (heiepabHbIM roCy1apCTBCHHBIM 06pa3oBaTeNbHBIM CTAHAAPTOM OCHOBHOTO 0OLIEro
obpaszopanust, OcHOBHOH 00pa3oBaTeNbHOH NPOrPaMMBbI OCHOBHOIO o61mero obpaszopanus , [IpuMepHOi IPOrpamMMBI 1O (PH3HKE, aBTOPCKOM
nporpammbl A.B. [lepsimkuna no ¢pusnke i 7-9 K1accos

Coctasutens: Baiikos Punar A6ybakeposuy, yuutens ¢usuku Bbicmeii kareropun COIl c. KanvameseBo

2022-2023 yuebHbli o



Jlaunas pabouas nporpamma o ¢Gusuke s 7-9 kinacco paspaboTaHa Ha OCHOBE  CIIEAYIOIIHX  HOPMAaTHBHO-TIPABOBBIX
TOKYMEHTOR:

1. ®exepansHoro 3akona Poccuiickoit deneparun ot 29.12.2012r. Ne273-®3 «O6 obpasosanuu B Poccniickoii Penepaumi» (¢
H3MEHCHHSIMH U JOMOIHEHUSIMHK );

2. DelepatbHOrO rOCYAApCTBEHHOTO CTAHAAPTa OCHOBHOTO 0OmIero 00pa3oBaHmMs, yTBEPXKACHHOrO mnpukasoM Munucrepcrea
obpazosanus 1 Hayku Poccuiickoit @enepanun ot 17.12.2010r Ne 1897 (¢ n3MeHEHUSIMH H JIOTIOJTHEHUSIMH);

3 MegmepanbHOro nepedHs yueOHMKOB, PEKOMEHIOBAHHBIX MHHHCTEPCTBOM oOpasosanus u Hayku Poccmiickoii Peznepaunn k
HCTIONB30BAHUIO B 00pa3’oBaTe/IbHOM TpoIecce B 00pa3’OBaTENbHBIX YUPCHKACHUSIX, YTBEPKIACHHOIO IPUKA30M or
31.03.2022r. Ne253 (¢ u3MEHEHHSIMH H JOMNOTHEHUIMH);

dyHIaMeHTATBHOE SIpO cofepikanus obiero obpasosauus. [Tox pea. B.B. Koznosa, A.M. Konpnakosa. M.: Tlpoceemmenne, 2009.

4. KOHI[ENIHS yXOBHO-HPABCTBEHHOTO PAa3BHTHs M BOCIIHTAHHMS THYHOCTH rpaxaanuna Pocenn. AL Jlanumok, A.M. Konakos,

B.A. Tumxkos. Poc.akanem.obpasosanue.- M.: [Ipocsemenne, 2009.

. OcHOBHOI 06pazoBaTenbHOMH NporpaMMoil 0OcHOBHOTO obiero obpasoranus MBOY COILLI c.Kanmaeso.

Vue6noro mnana COIII c.KanmarieBo Ha 2017-2018 yueOHbIi ro.

[Ipukaz MO PB Ne905 «O pexkoMeHIOBaHHOM 0asHCHOM yueOHOM [UIaHe H TIPHMEPHBIX yueOHBIX IUIaHaxX [Jist

obmeobpaszosarenbHbIX opranusaiuid Pb ot 29.04.2015

8. C.B.Jlozosenko, T.A.Tpymmna Peanusaums o0pasoBaTeqbHBIX MNPOrpaMM €CTCCTBCHHOHAYYHOH H  TEXHOJIOIMYECKOH

HAIPABIEHHOCTH 10 (U3KKE C UCTOJB30BaHKHeM obopynosanus « Touxa Pocray M.2022 ron.
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B coorsercteun ¢ yuebubiM mmanom COIIl ¢. Kaimameso Ha sTane OCHOBHOTO o0uiero 00pa3oBaHusi H3yucHHE y4eOHOro
npeamera«Pusnka» Bemercs ¢ 7 kmacca no 9 kmaccel B TedeHue 210 4acos, U3 HHX B 7 xnacce Bcero 70 yueOHBIX YacoB U3 pacyera 2

yaca B Heemo, B 8 knacce Becero 70 yueOHBIX YacoB M3 pacdera 2 yaca B HEJIENIO U B 9 Kjacce - 70 yueOHbIX 4acoB M3 pacyeTa 2 4Jaca B
HEJIEIO.

1. Ilaanupyemble pe3y/ibTAThbi 0OCBOCHHS Y4e0HOro npeamera
K ruiaHHpyeMBIM pe3y/bTaTaM OCBOEHHS MEK/MCLHIUTHHAPHBIX IPOrpamMM H rpenamera «PH3nKa» OTHOCATCS KOMIETEHTHOCTH,

OCHOBAHHbIE Ha JINYHOCTHBIX, PErYIATHBHBIX, KOMMYHHKATHBHBIX, [I03HABATEIBHBIX YHHBEPCATLHDLIX yUEOHBIX JICHCTBUSX.
JIuuHOCTHBIE YHUBEPCAIbHbIE yueOHble AelicTBH
B pamMkax KOTHHTHBHOTO KOMIOHEHTA B Mpoliecce mpernoaBanus Gpusuku OyayT chopmMupoBaHbl:

* OCBOEHHE Hay4yHOro Hacyenus Poccun B obnactu (pU3HKH;

* OpHEHTALMS B CHCTEME MOPATBHBIX HOPM M LEHHOCTeHl M MX NMOHMMAHHME KOHBEHIMOHAIILHOTO XapakTepa Mopand (Ha OCHOBE
Guorpad iy BEIUKUX YUCHBIX);

* HKOJIOTHYECKOEe CO3HAHWE, TIPH3HAHHE BBLICOKOH [IEHHOCTH MKU3HU BO BCEX €€ MPOSBICHHUSX: 3HAHHE OCHOBHBIX MPHHIMUIIOB H TIPaBHJI

OTHOLICHUS K MPUPOJIE; 3HAHHE OCHOB 310pOBOT0 06]383{1 HKH3HH H 3,u0poebecﬁeper‘alomnx TEXHOJIOIHM; npaBnjl IOBENEHUS B '-IPE'SBBI‘{ElﬁHbIX
CHTYalUHsAX.



B pamMkax [eHHOCTHOI0 H YMOIHOHAJLHOI0 KOMIIOHEHTOB OyayT cpopMHpPOBaHBI:

* rpaXKIaHCKHH NaTpHOTH3M, mo6oBb K Ponunae, 9yBCTBO FOPAOCTH 32 CBOIO CTPaHY,

* yBO)XEHHE K HCTOPHH, KYJIbTYPHBIM M MCTOPHHYECKUM MaMATHHKAM;

* yBaXKEHHE K JIMYHOCTH H €€ JOCTOMHCTBY, I00pOXKeNnaTe/IbHOC OTHOMEHHE K OKPYIKAIOIHUM, HETEPIUMOCTh K MOOBIM BHAM HACHIINSA 1
FOTOBHOCTb [POTHBOCTOATH HM;

* yBaKEHHE K LICHHOCTSM CEMBH, JII000BB K PUPO/E, MPH3HAHKE [IEHHOCTH 3/10POBbA, CBOCTO H JPYTHX JFOJIeH, ONITHMHU3M B BOCIIPHATHH
MUpa;

* MOTPEOHOCTH B CAMOBBIPAKEHUH M CAMOPEAlN3alliH, COLHAIbHOM MPU3HAHIH;

« 103WTHBHAS MOPAJIbHAS CAMOOLIEHKA W MOPaJTbHBIE YyBCTBA — YYBCTBO FOPAOCTH NPH C/IE/I0BAHIH MOpaJIbHBIM HOpMaM, MepeXuBaHue
CThIJIa ¥ BHHEI [TPH UX HApyIICHUH.

B pamkax AesTeIbHOCTHOr0 KOMIIOHEHTa Oy1yT c(hopMHPOBaHBI:

e FOTOBHOCTH M CIIOCOOHOCT K COBMECTHOM JesTeJbHOCTH Ha YpOKax M BO BHEYPOUHBIX 3aHATHAX B TIPEACiax BO3paCTHBIX
KOMTICTEHITHH;

e FOTOBHOCTE M CIIOCOBHOCTB K BBITOJIHEHHIO HOPM ¥ TpeGoBaHHH TEXHHKH 0€301aCHOCTH LIKOJILHOTO kaOuHeTa GpU3uKH;

* yMEHHE BECTH JMAJIOr Ha OCHOBE PaBHONPABHBIX OTHOLICHHH ¥ B3aMMHOIO YBaKEHHS U NPHHATHS, YMEHHE KOHCTPYKTHBHO pa3perarh
KOH(JITUKTHI;

e FOTOBHOCTD M CIIOCOBHOCTH K BBIMOMHEHHIO MOPAJILHBIX HOPM B OTHOLIEHUH B3POCIIBIX U CBEPCTHUKOB B LIKOJI H BO BHEYy4eOHBIX BUIAX
JIeSATEIbHOCTH;

* yMEHHE CTPOUTH JKH3HEHHBIE [UIAHbI C COIHAIIbHO-9KOHOMHIECKHX YCIIOBHUH;

* YCTOHUMBBIH T03HABATENILHBI HHTEPEC U CTAHOBICHHE cMbicnoobpasyroleil GYHKIMHU [03HABATEILHOTO MOTHBA;

° TOTOBHOCTE K BBIOOpY MPOQHIBLHOI0 00pa3oBaHusl.

BubinyCKHUK NOAYHUN 6O3MOIICHOCTb ONSL POPMUPOSAHUSL:

* GLIPAIICCHHOT YCMOUYUBOU YuebHO-nO3HAAMENbHON MOMUCAYUY U UHMEPECd K YHEHUIO,

© 20MOGHOCMI K CAMOOOPA306AHUIO U CAMOBOCHUMANUIO,

* A0eK6AMHOI NOZUMUEHOU CaMOOYyeHKU U H-konyenyuu;

© MOPANbHO20 CO3HAHUA HA KOHBEHYUOHAILHOM YPOGHE, cnocobrocmu K pewtenuio MopaibHelX OuleMM Ha 0CHO6e y4éma nosuyuu
VHACMHUKOG OUIeMMbl, OPUCHMAYUU HA UX MOMUBbLL U Hy6Ccmed, yemoiiuugoe c1edosanue 6 N06eOeHUU MOPATbHBIM HOPMAM U SMULECKUM
mpebosaHusim;

. oMRAMUL KAK OCOZHANHO020 NOHUMAHUSL U CONEPEeNCUBAHUSL 4YBCMEAM OPY2UX, gbipadicaiowjelics 6 NOCMYNKax, HANPagieHHvlX Ha
nomoyb u obecneyerue 61azonony usl.

PeryisTHBHbIC YyHHBEPCAIbHbIE yueOHbIe 1eficTBHSA

BbIMyCKHUK HAYYHTCS:

« LleJIeTIONAraHuIo, BKIII0Uas IOCTAHOBKY HOBBIX LIEIIeH, peodpasoBanue NPaKTHYECKOH 3a/la4K B NI03HABATENILHYIO,

« CAMOCTOSATENEHO AHATH3MPOBATh YCJIOBHS JOCTHXKEHHS LIEIH HAa OCHOBE y4€Ta BBIACICHHBIX YIHTCIEM OPHCHTHPOB JICHCTBUSI B HOBOM
yueOHOM Marepuaie;

* TTAHUPOBATH MYTH JOCTHIKEHHUS TEIICH]

* YCTAHABIIMBATH LIE/ICBbIC IPHOPHTETEL,

* yMETh CAMOCTOSITE/IbHO KOHTPOJIUPOBATh CBOE BPEMs M YTIPABJIATL HM;

* [IPHHUMATD PELIeHNs B MPoOIeMHON CHTYallHi HA OCHOBE MEPEroBOPOB;



* OCYLIECTBJISITh KOHCTATHPYIOLINI H MPEIBOCXHINAIOIHA KOHTPOJIE O pe3ylibTaTy H 10 crocoly JIeHCTBUS; aKTyalbHBI KOHTPOJb Ha
YPOBHE MPOU3BOJILHOIO BHUMAHHS

* A7IeKBATHO CAMOCTOATENHHO OLECHHBATh NPABMIBHOCTD BBIOJHEHHS JACHCTBHS H BHOCHTH HEOOXOJMMBIC KOPPEKTHBEI B HCTIONHCHHE
KaK B KOHIIE JIeHCTBHUSA, TAK U 110 X0y €ro peaan3ailiu;

* OCHOBAM TIPOTHO3MPOBAHMS KaK MpeIBHACHHS OyAyluX coObITHH H pa3BUTHS NpoLECca.

Bbl.“?yC’R‘HIfK noaydum GO3MONCHOCHIL nayqumbm:

* CAMOCMOSMENbHO CIABHMb HOBbIE YHeOHbIe yelu U 3a0a4u;

* HOCMPOCHUIO JICUSHEHHBIX NIAHOE 60 6PEMEHHOU NepChneKmuee,

* MpU NIAHUPOSAHUL QOCTIUNCEHUS Yeleli CAMOCMOAMENbHO, NOTHO U AOCKEAMHO YHUMbIEANT, YCI06US U cpeocmea ux OOCMUNCCHUA,

* GbIOCISAMb AWILMEPHAMUEHBIE CROCOOLL QOCMUIICEHUS Yell U 6bLlOuUpame Hauboee dPPHexmusHoiil cnocob,

« ocHOBAM camopeylsyuu 6 Y4eOHOIl U NO3HABAMENLHOU OeAMENbHOCMU 6 (POpMe OCOZHANN020 YNPAGICHUS CEOUM noseoenuem u
OesImenbHOCIbIO, HANPAGIEHHOU HA OOCMUIICEHUEe NOCMACIEHHbIX Yelel;

* OCYIeCcmENAmMb NOSHABAMENLHYIO PeDIeKCUIO 6 OMHOUIEHUY OeUCMBULL RO PeUeHUI0 YUeOHbIX U NO3HABAMENbHBIX 3A0aY,

* A0eKBAMHO OYeHUBAMb 0OLEKMUGHYIO MPYOHOCMb KAK Mepy (Dakmu4eckozo ulu npeonoiazaemoz0 pacxodd pecypeos na peuienue
3a0aqu;

* A0eKBAMHO OUYEHUEAMb CE01 BOIMONICHOCHIU OOCMUICEHUS Yelu ONPEeOeNEHHOU COJNCHOCMU 6 PASIUYHBIX cghepax camocmosmenvHou
oestmenbHOCHU,

* OCHOBAM CaMOPe2YIAYUU DMOYUOHAILHBIX COCIMOSHUU,

* NpuIa2amb 6071€6ble YCUNUS U NPe0dNe6ams MpyOHOCMU U NPENIMCMBUS. HA Nymu 00CMUNCeHUs yeneil.

KoMmyHHKATHBHbIE yHHBepca/IbHbIE Y4eOHbIe 1eficTBHs

OOy4aroluicsi HayuuTCsL:

* YYUTBHIBATH PA3HBIC MHEHHS M CTPEMHTBCS K KOOPJMHALMHU Pa3/IMYHBIX MO3HIIHH B COTPYIHHIECTBE;

* popmynupoBath COOCTBEHHOE MHEHHE M MO3MLMIO, apryMEHTHpPOBaTh H KOOPAHHHPOBATH eé ¢ mo3uIMAMHM NapTHEPOB B
COTPYAHHYECTBE NIPH BbIPabOTKE OOIIEro peleH st B COBMECTHOH JIEATENbHOCTH;

* YCTAHABJIMBATHL U CPABHUBATH Pa3HbIE TOUKH 3PEHHS, IPEIK/E YeM HPUHUMATH PCIICHUS U IeNaTh BBIOOP;

* apryMEHTHPOBATH CBOKO TOUKY 3PEHHS, CIIOPUTH H OTCTAHBaTh CBOIO MO3HIUIO HE BpaKicOHBIM /U151 ONIIOHEHTOB 00Pa3oM;

» 3/1aBaTh BOMPOCKL, HEOOXOIUMBIE ISl OPraHU3aI[iK COOCTBEHHOM AESTENbHOCTH H COTPY/IHHHYECTBA C NapTHEPOM;

* OCYLIECTBIATH B3aHMHbIH KOHTPOJIb U OKA3bIBaTh B COTPY/IHUYECTBE HEOOXOMMYIO B3aHMOTIOMOIID;

* aIeKBaTHO HCIOJIb30BATh Peyb JUlsl INTAHMPOBAHUS U PEryJIsLHH CBOCH IeATETbHOCTH;

* a7IEKBATHO HCIIONB30BATh PedeBble CPEICTBA /Ul PEUICHHsS PA3HYHBIX KOMMYHMKATHBHBIX 3a/iay; BIaJeTh YCTHOH W NHCHMEHHOH
peyblo; CTPOMTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHHME;

* OPraHM30BBIBATL U IUIAHUPOBATH y4eOHOE COTPYIHMYECTBO C YyHHTENEM M CBEPCTHHKAMH, ONMPEARIATE IIEIH H (DyHKLIMH y4acCTHHKOB,
CrocoOB! B3aUMOICHCTBYS; MIIaHUPOBATH 001IHE CIOCcOOBI PadOTHI;

* OCYILECTBIATh KOHTPOJIb, KOPPEKIIAIO, OCHKY JeHCTBHI NapTHEPa, yMeTh yOeikaaTh;

* paboTaTh B Ipynne — yCTAHABIWBATE pPabouMe OTHOWECHHS, S(PPEKTHBHO COTPYIHMYATH H crocoOCTBORAThL  MPOIYKTHBHOM
KOOTIEPALIHA; HHTErPUPOBATHCS B IPYIlIlY CBEPCTHAKOB U CTPOUTH MPOAYKTHBHOC B3aHMO/EHCTBHE CO CBEPCTHHKAMH H B3POCIIBIMH;

* OCHOBAM KOMMYHHMKATHUBHOH pe()ieKCHH;

* HCIOJTH30BATD AJIeKBATHBIE SI3BIKOBLIC CPEICTBA U OTOOPAYKEHNs CBOHX 4YBCTB, MBIC/IEH, MOTHBOB U MOTPeOHOCTEH:



¢ otoOpakarh B peun (onucaHue, OObACHEHHE) COJIepIKaHHE COBEpLIAeMbIX NeHCTBHI KaK B (hopMe IPOMKO# COLMAIM3UPOBAHHOI peyH,
TaK U B JopMe BHYTpEeHHE#t peun.

BeinyckHux noiy4um 603mMONCHOCHb HAYHUNBCAL:

* YUUMBIBAMb U KOOPOUHUPOBAMb OMAUYHBIE O COOCMEEHHOI NO3UYUU OPY2UX N100CU 6 COMPYOHUHeCmEe,

* YUUMBIGANb PA3HbIE MHEHUS U UHMepecsl U 060CHOBbIEAMb COOCMBEHHYIO NOZUYUIO,

* HOHUMAMb OMHOCUMETbHOCIL MHEHUL U N0OX0006 K peuLenuro npodnemol,

* NPOOYKMUBHO PA3PEeULams KOHMIUKMbL HA OCHOBE YHEMA UHMEPecos 1 NO3UYUU 6CEX YHACMHUKOS, NOUCKA U OYEHKU AlbIMEePHAMUGHBIX
cnocobos pazpewienus KOHMIUKMOE, D0208aAPUSAMBCS U NPUXOOUMb K 00UeMy DeuleHUuIo 6 COBMECHHOU 0esmelbHOCm, 6 MOM Yucie 6
cumyayuu CMOAKHOBEHUS UHMEPeCOs;

* 6pamb Ha ceds uHUYUAMUBY 6 OP2AHUZAYUU COBMECTHOZ0 Oelicmeus (0e1060e NU0ePCmeEo);

* OKA3bI6AMb NOOOEPIICKY U COOCUCMBUE MEM, OM K020 3A6UCUM OOCMUIICEHUE Yell 6 COBMECHTHOU OeamelbHOCMIL,

* OCYUeCmENsiNMG KOMMYHUKAMUGHYIO PeIeKCUI0 KaK 0CO3HAHUE OCHOBAHUTI COOCMEEHHbIX OelCmeull U OelUcmeul nNapmueépa;

* 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCAE006AMENbHO U NONHO nepedasans NAPMHEPY HeoOX00UMYI0 UHPOPpMAyUIO Kak
opueHmup Ol NOCMPOEHUsL OeUCMEUSL;

° gcmyname 6 OUAN02, d MAaKdIce Y4acmeosdms 6 KOINeKMUGHOM 00CyJcOeHuu npobaem, y4acmeosams 6 OUCKYCCUU U apZYMEHMUpPOEans

C80I0 NO3UYUIO, 61A0EMb MOHOIO02UYECKOU U OUAN0SUYECKOU hopmamu peyl 6 COOMBEMCmEUY ¢ 2paMMamuyecKkuMy U CUHMAKCUYECKUMU
HOpMamu POOHO20 A3bIKA,
* C1eA06aMb MOPAbHO-2MUYECKUM U NCUXOI02UYECKUM NPUHYUNAM 00UfeHUs U COMPYOHUYeCMEd HA OCHOBE YEANCUMENbHO20 OMHOUEeHUS K
napmuépam, BHUMAHUA K JAUYHOCHU OpPY2020, A0CK8AMHO20 MENCIUYHOCMHO20 60CHPUAMUS, 20MOBHOCMU AOEK6AMHO pPeazuposams Hd
HYJICObL OpYUux, 6 YAcMHOCMU OKA3bleamb NOMOWb U SMOYUOHWILHYIO NOOOEPAHCKY NAPMHEPAM 6 npoyecce OOCMUICeHUs obujell yeiu
COBMEeCMHOLU OesimebHOCU,

» yempausame hghexmusnvie 2pynnoevie 06CYHcOeHUs U obecneyueams 00MEH 3HAHUAMU MeJCOY YNeHaMu 2pPYRnbl Ofs NPUHSMUS
hhexmuenbix coemecmuvlx pewieHuil,

* 6 COBMECMHOU OeAMENIbHOCMU YEMKO HOPMYAUPOBAMb Yeau 2pYnnbl U NO360JAMb €€ YUaACMHUKAM NPOAGIAMb COOCMEEHHYIO SHeP2UIO
0151 OOCMUDICEHUS. SMUX Yeell.

Ilo3HaBaTeibHBbIE YHHBEPCAJIbHBIE YueOHbIe AeiicTBU

BrimycKkHHK Hay4UTCA:

* OCHOBaM peau3aliy MPOEKTHO-HCCIEI0BATENbCKOH eI TEIbHOCTH;

* IPOBOJMThH HAOMIOICHHE U IKCIIEPUMEHT MO PYKOBOACTBOM YUHTEIIS,

* OCYIIECTBJIATEH PaCIIHPEHHBIH MOUCK WHPOPMAIIHK ¢ UCIIOIb30BaHUEM pecypcoB Oubinorexk u MuTepHera;

* CO3/1aBaTh U MPeoOPa30BLIBATH MOJIENN M CXEMBI JIUIS PEIIEHHS 3a/1a4;

* OCYIIECTBIATH BbIOOP Haubonee 3 pekTuBHBIX criocoO0B peleHus 3a/1a4 B 3aBHCHMOCTH OT KOHKPETHBIX YCIIOBUH;

* 1aBaTh OTPE/IENEHHUE TOHATHSIM;

* YCTaHABITMBATEH MPHYHHHO-CIIC/ICTBEHHbIE CBSI3H;

* OCYIIECTBIATH JOMHUECKYIO ONEPaIHio YCTaHOBICHUS POJIOBH/IOBBIX OTHOIIECHHH, OrpaHHYeHHE TTOHATHS,

 00001L1aTL TTOHATHS — OCYIIECTBIIATh JOTHYECKYIO ONEPALMIO Mepexo/ia OT BUJOBBIX PHU3HAKOB K POJOBOMY MOHSATHIO, OT MOHATHS C
MEHBIINM 00BEMOM K MOHATHIO C OOMBITHM 00BEMOM:;

° OCYLIECTBIIAThL CpaBHEHHE, KJacCH(HKAIMIO, CAMOCTOSTENLHO BbIOMpas OCHOBaHMA H KPUTEPUH JUlsl YKA3aHHBIX JIOTHYECKHX

ornepanui;



* CTPOUTH KJIACCH(HKAIHIO HA OCHOBE AHXOTOMHYECKOTO JENEHHA (HAa OCHOBE OTPHLIAHHS);

* CTPOUTBH JIOTHYECKOE pacCyK/IeHHe, BKIIOYAIOIIEE yCTAHOBIEHHE NPUYHHHO-CJICICTBCHHBIX CBS3CH;

* 0OBACHSTH SIBIEHHS, TPOIECCHI, CBA3M H OTHOLLIECHHS, BbISABIIIEMBIE B XO/I€ HCCIICIOBAHHS;

* OCHOBAM 03HAKOMHTEILHOTO, H3Y4alOlIero, yCBauBaroIero U IIOUCKOBOTO YTCHHMS,

* CTPYKTYPHPOBaTh TEKCTHI, BKIOYas YMEHHE BBIACATH TIJaBHOE H BTOPOCTETNICHHOE, [JIABHYIO HJCH- TEKCTa, BbICTPAUBATh
NocJIeIOBATENbHOCTD OMHCHIBAEMBIX COOBITHIA;

Buinyckruk nony4um 603M0NICHOCHb HAYHUMbCAL:

* OCHOBAM PeqhIIeKCUBHOLO YMEHUSL,

* cmagume NPobIeMy, apeymMeHmuposans eé aKkmyaibHOCb,

* CaAMOCMOSMENbHO NPOGOOUMb UCCICO06AHUC HA OCHOBE NPUMEHEHUS MEMOO0E HADAIOO0CHUS U IKCHEPUMEHMA;

* 8bI06U2AMb 2UNONE3bL 0 CEA3SX U 3UKOHOMEPHOCHSX CODbIMULL, NPoYeccos, 00bEeKMos;

* OP2aHU306bI6AMb UCCAE006AHUE C ENbIO NPOBEPKU 2UNOME3;

* dename yMO3aKI0OYeHUs (UHOYKMUBHOe U O AHAN02uu) U 6b1600bl HA OCHOGE AP2YMEeHMAayUU.

Pesyabraramu popmupoBanus UKT-koMneTeHTHOCTH 00y4alomuXcs Ha yPOKax GU3HKH OyyT ABAATHCH CJI€TyI0MHAe HABbIKH:

BbInycKHUK HAYyUHUTCS:

* OCYIIECTBIIATEL (PUKCAIHIO H300paXkeHHl U 3BYKOB B XOJI€ Tpoliecca 00Cy X IeHH s, MPOBEIEHUS IKCIEPUMEHTA, MPUPOIHOTO Mpoliecca,
(uKcanHIo X0/1a ¥ pe3yIbTaTOB NPOEKTHOH JEATEIbHOCTH,

* YUUTBIBATH CMbLIC] M COJIEpXKAHHE AEATENHHOCTH NP OpraHu3anuy (UKCAUMH, BBIAEHATH [UIs (DUKCAMH OTIENbHBIE JIEMEHThI
00BEKTOB M MPOIECCOB, 00eCHeYHBaTh KAa4eCTBO (PUKCAIIUK CYIIIECTBEHHBIX 3JICMEHTOB;

* OPraHU30BHIBATH COOOIIEHHMS B BU/IC JIMHEHHOTO HIJIH BKJIIOYAIOLIET0 CCBUIKH INPEACTABICHHS I/ CaMOCTOSATENIBHOIO MPOCMOTpa Yepes
Opaysep;

e paGoTaTh € OCOOBIMH BHAaMH COOOINEHHil: jguarpaMMamH (ITOPHTMHUUYECKHE, KOHUENTYaIbHbIC, KIACCH(HKAIMOHHbIE,
OpraHuM3alMOHHblE, POJACTBA M Jp.), Kapramu (reorpaduueckne, XPOHOJIOTHYECKHE) M CIYTHHKOBBIMH (OTOrpaQusMu, B TOM 4YHClE B
cucTemax riodanbHOro No3UIHOHUPOBAHHS;

* [IPOBOJIUTH IEKOHCTPYKIHIO COOOIICHNH, BBIIEICHHE B HUX CTPYKTYPBL, 2JIEMEHTOB U (DParMeHTOB;

* WCIIOJIL30BATh IIPH BOCIIPUSATHH COOOINEHUH BHYTPEHHUE U BHEIIHHE CCHUIKH;

* hopMyTHPOBATH BONMPOCH! K COOOIIEHHIO, CO3/aBaTh KPATKOE OMHUCAHHE COOOIIEHHUS; IUTHPOBATHL ()parMeHThl COOOIIEHHS;

* ©36UpaTeNbHO OTHOCHTBC K HMH(OpPMaumM B OKpyKaiomeM HH(OPMALHMOHHOM MNPOCTPAHCTBE, OTKA3bIBAaThCA OT MOTpebieHus
HeHYKHOH uHpopmalny;

* BBICTYNATh C ayJHOBHIEONOIEPKKOMN, BKITIOUas BHICTYIUICHHUE Mepe]] JUCTAHIMOHHON ayIHTOPHEN;

* y4acTBOBAThL B 00CYKIeHHH (ayanoBHIe0(popyM, TeKCTOBEIH (hOpyM) ¢ HCIIONIB30BAHHEM BO3MOXKHOCTEH MHTEepHETE;

* HCIIOJIL30BATHL BO3MOXKHOCTH DJIEKTPOHHOMN 11OYTHI U1 HH(YOPMalHOHHOr0 00MeHa;

* BECTH JIMUHBIN JIHEBHUK (6JI0T) ¢ UCTIOTb30BaHHEM BO3MOsKHOCTel MHTepHera;

* OCYIIECTBIATL 00Pa30BATENLHOE B3aUMOIEHCTBHE B MH()OPMAIHOHHOM TIPOCTPAHCTBE 00pa30BATEILHOIO YUPEHICHUS (MOTyYEHHE U
BBLINOJIHEHHE 3a/IaHH i, TIOTyYeHHe KOMMEHTApHEB, COBEPIICHCTBOBaHUE cBoell paboThl, (hopMUPOBaHHUE TTOPT(HOIIHO);

« cobmonaTh HOpMbl HH(OPMALMOHHONW KyJIBTYPbl, THKH H IpaBa; C YBaKEHHEM OTHOCHTHCH K YacTHOH HHpOpManuu u
uH(OpMaIIMOHHBIM MpaBaM IPYTHX JIIOJEH;

* HCIIOJIL30BATL pPas3iM4Hble MpUéMbl moucka HHbopManun B WHTepHETe, IOMCKOBBIE CEPBHCHI, CTPOMTbH 3alpOChl JUis MOHCKa
uH(pOpMAaLMK 1 aHAIM3UPOBATh Pe3yIbTaThl MOMCKA,;



* HCIIOJB30BaTh MNPHEMBI MMOMCKa MH(OpPMaMKH Ha NEPCOHATLHOM KOMIIBIOTEpE, B HH(POPMALMOHHOH CpeAe YUPEKACHHS U B
obpazoBarebHOM MPOCTPaHCTBE;

* HCTIOJIB30BATh pa3/nyHbie OHOIHOTEUHBIE, B TOM YKCIIE JJICKTPOHHBIE, KATAJIOTH st [I0HCKa HE0OXOIUMBIX KHHT;

* HCKaTh MH(OPMAILMIO B Pas/MYHBIX 0a3ax JaHHBIX, CO3aBaTh W 3aMONHATH 0ashkl AaHHBIX, B HACTHOCTH HMCMOJIL30BATL PASTHIHBIC

OTIPEJICIIUTENH;
« opmupoBath COGCTBEHHOE WH(MOPMALMOHHOE TMPOCTPAHCTBO: CO3JaBaTh CHCTEMbl [ANOK H PasMEIMATh B HHX HYXHbIE

nH(OpPMAHOHHBIE HCTOYHHKH, pa3MelaTh HHpopmanuio B HTEpHETE;
* BBOJUTD PE3yNbTAThl H3MEPEHHH U Apyrie HH(POBbIE JaHHBIC MUl MX 00pabOTKH, B TOM 1HCIe CTATHCTHYECKON M BU3yalH3alluH;
* CTPOUTH MaTEMaTHYECKHE MOJIEITH;
* IPOBO/IMTH SKCIEPHUMEHTBI H HCCIIEOBAHKS B BUPTYAIBHBIX IA00PATOPHSX MO ECTECTBCHHBIM HAYKAM, MATEMATHKE 1 MH(pOpMAaTHKE;

* MOJICJIMPOBATE C UCII0IB30BaAHHEM BUPTYaAJIbHBIX KOHCTPYKTOPOB;
* KOHCTpYHpOBaTb H MOIEIHPOBAThL C HCITOJB30BaAHUEM MaTepHABHbLIX KOHCTPYKTOPOB C KOMITBIOTEPHBIM YIpaBJICHHEM H OﬁpaTHOﬁ

CBSI3BIO;
* MOJIEJIMPOBATh C HCIOJIb30BaHHEM CPEJICTB IPOTpAMMHPOBAHUS,
* IPOEKTHPOBAaTh M OPraHM30BBIBATH CBOIO WHAMBHAYAILHYIO H TPYNNOBYIO [ESTENbHOCTH, OpraHH3OBBIBATH CBOE BpeMs cC

ucnons3osanuem UKT.

BolnyCKHUK RONYYUM 603MOICHOCMb HAYHUNBCSL:

* npoexmuposamy ousaiii coOoOWeHUll 6 COOMEEMcmeul ¢ 3a0auamu U cpeocmeamu OOCMAaGKU;

o NOHUMAaMb  COOBUeHUs, UCHONL3YS NPU UX GOCHDUAMUU GHYMPEHHUEe U 6HEUHUe CCHLIKYU, PAasnudHble UHCMPpYyMeHmbl ROUCKA,
CRpagoUHbLe UCMOYHUKY (6KNI0UASA OBYA3bIYHEIE).

* 83aUMOOCTICMBO6AMb 6 COYUANLHBIX CemAX, pabomame 6 2pynne Hao coobujenuem (6uKu);

* yuacmeo6ams 6 opymax 6 CoyuabHLIX 0OPA306aMENbHBIX COMSX,

* 63aUMODCTICMEO6aMb ¢ NAPMHEPAMU C UCNONb30BAHUEM 603MOdCHOCmel Himepnema (ueposoe u meampanvHoe 63auMo0etcmeue).

* cO30a6amv U 3aNOAHAMb PA3IUYHbIE ONpedeumeni;

* UCHONIB306aMb PasIuYIble NPUEMBL NOUCKA ungopmayuu 6 Humepneme 6 xooe Yuebno 0esmenbHoCm.

* NPO6OOUMb eCMEeCMBEHHOHAYYHbIE USMEPEHUS, 6600UMb De3YNIbMantbl uzMepenuil u Opy2ux yu@poswlx Oanubix u 0bpabamoieams ux, 6
MOM Yucine CMamucmu4ecK U ¢ NOMOUbIO GU3YANUAYUU,

° QUANUZUPOBAMb PE3VIbIMAMbL C60€Tl 0eMEeNbHOCMU U 3aMPA1UEAeMblX PECYpPCos.

* POEKMUPOBAMb GUPMYQIbHbIE U Peaiiblble 00beKMbl U NPOYECChl, UCHONb306ANT CUCHIEMbL ABMOMAMUSUPOSAHNO20 NPOCKMUPOGAHUL.
Pe3yabTaTaMu GOpMHPOBAHMSI OCHOB Y4eGHO-HCC/IEA0BATEIBCKON H MPOEKTHOI AeATEILHOCTH 00y JAI0MHXCH HA YPOKAX PH3HKH

OyAyT SIBJAATHCH cJlelyIonmue HaBbIKH:

BuimyckHuk HAy4IHTCS:

* IAHUPOBATh M BHINOJHSTH y4eOHOE HMCCIE0BAaHHE W yYCOHBIH MPOEKT, MCHOIb3Ys 000pYyIOBaHHE, MOJENH, METOABI U NPUEMEI,
aJleKBaTHbIE HCClenyeMoi pobiieme;

* BBIOMPATh H UCTOJB30BATH METO/IBI, PENEBAHTHBIC PACCMATPHBACMOH npobneme;

* PACTO3HABATh U CTABUTH BONPOCHI, OTBETHI HA KOTOPBIE MOTYT OBITH MOJTyYEHbI yTEM HAYYHOTO HCCIIEIOBAMS, OTOUPATh a/ICKBATHBIE

METOAbI HCCIIEIOBAHHS, (bOpMy.anOBaTb BBITEKAIOIIHE U3 HCCIIEIOBAHUA BbIBOIbI,



* HCIIOJIL30BATL TAKHE MATeMaTH4YeCKHe MEeTOIbl M MPHEMBI, Kak abCTpakuus W MJeanusaius, JO0Ka3zaTelnbCTBO, JO0Ka3aTeIbCTBO OT
IPOTHBHOTO, I0KA3aTeJIbCTBO 110 AHAIOIHH, ONPOBEPKCHHUE, HHIYKTHBHBIC M AEAYKTHBHBIC DACCY)KIAEHMs, MOCTPOCHHE W HCIONHEHHE
anropuTMa;

* HCTIONB30BATH TAKAE €CTECTBEHHOHAYYHBIE METOJBI M NMPHUEMBI, KaK HaOMOJEHHE, MOCTAHOBKA NPOOIEMbI, BBIIBIDKEHHE «XOpPOMICH
FHITOTE3BI», IKCIEPUMEHT, MOJIEIMPOBAHNE, HCIIOJIb30BaHHE MATEMATHYECKHX MOJCIICH, TEOPETHYECKOE 000CHOBaHHE, YCTAHOBJIEHUE T'PAHHIL
MPUMEHUMOCTH MOJIE/IH/TEOPUH;

* HCTIOJIB30BaTh HEKOTOPKIE METOIBI MOIyYEHUs 3HAHUH, XapaKTepHble [UIs COLMAIBHBIX H HCTOPHYECKHX HAyK: MOCTAHOBKA pobIieMbl,
ONpPOCHl, OMHMCAHHE, CPABHHUTEIBHOE HCTOPHYECKOE ONHCaHHME, OObsSCHEHHE, HCIIOJIB30BAHME CTATHCTHYECKHX NAHHBIX, HHTEpPIpETAllis
dakToB;

* SICHO, JIOTHYHO M TOYHO H3IAraTh CBOIO TOUKY 3PEHHUs, HCIIOIb30BaTh A3BIKOBBIE CPE/ICTBA, aleKBATHbIE 00CYkKIaeMOi npobdiieme:;

* OTIHYATh (AKTBI OT CYIK/IECHHI, MHEHHIT H OLEHOK, KDHTHYECKH OTHOCHTECS K CYXKISHUSM, MHEHHSIM, OLEHKAM, PEKOHCTPYHPOBATH HX
OCHOBaHHS,

s BHAETH W KOMMEHTHPOBaTh CBS3b HAYYHOTO 3HAHHUS W LEHHOCTHBIX YCTAHOBOK, MOPAJIBHBIX CYXKACHWH TP TOJNYYCHHH,
pacmpoCTpaHEHHH U IPUMEHEHUH HAYYHOTO 3HAHMSL.

Boinycknuk noayuum 603MONCHOCHb HAYYUMbCA

o CAMOCMOSIMENLHO 3A0YMbIEAMb, NIAHUPOSAMb U 6LINONHSAMb YyehHoe ucciedosanue, y4eonniil u COYUANbHBIU NPOCKM;

* UCNONIL306AMb 002A0KY, 03apeHUe, UHMYUYUIO;
* UCHONB306AML MAKUE MAMEMAMU4ecKue Memoobl U NpuéMvl, KAk nepebop N02UHeCKUX 603MOJICHOCMEU, MamemMamuyeckoe

MOOeNUPOGaHUE,

© UCNONB306aMb MAKUE eCIMECMBEHHONAYYHbIE Memodbl U NPUEMbl, KAk abCmpazuposanue om npuexo0siuyux (Haxmopos, nposepka na
COBMECMUMOCTL ¢ OPY2UMU U3BECMHBIMU (hakmamu;

* UCRONBL306AMb HEKOMOPbIE MenoObl NOAYHEeHUs SHAHUL, XapakmepHvie Ol COYUAILbHLIX U UCMOPUYECKUX HAYK: ankemuposanue,
Modenuposariue, NOUCK UCOPUYECKUX 00pasyos;

* UCTIONB306aMb  HEKOMOPLIE HPUEMbL  XYOOJICECMEEHHO20 NOSHAHUS  MUpA: yerocmuoe omobpajicenue mupa, 0b6pasHocmo,
XYOO0IICeCmBenHblil BHIMbICEN, OP2AHUNECKOE eOUHCMBO 00Uje20 0COBCHH020 (MUNUYHO20) U eOUHUIHOR0, OPULUHATBHOCTb;

* YeNeHanpasenHo U OCO3HAHHO PA3GUBANTL CEOU KOMMYHUKAMUBHbIE CNOCOOHOCMU, 0C6AUBAMD HOBbLE A3bIKOGbLE cpedcmed;

* 0CO3HABAMb CEOI0 OMEEMCMEEHHOCHTb 3a OOCMOBEPHOCIL NONVHEHHBIX 3HAHUL, 3A KAYeCMB0 6bINONHEHH020 NPOeKma.

Pe3y,IbTATAMM NPHMEHEHHSI CTPATErHH CMBICJI0BOI0 YTEHHS PH PaboTe ¢ TEKCTOM 00Y4AIOMMUXCH HA YPOKaX PHIHKH OyyT

ABAATHLCH CJIeAYIONMHE HABBIKH:

BbIlyCKHHUK HAy4HTCS:

* OPHEHTHPOBATHCSA B COIEPKAHHN TEKCTA M MOHUMATD €r0 [EJIOCTHBIH CMBICIL:

— ONpeIeNATh IIIABHYIO TeMy, 00LILYIO LE/b MM Ha3HA4YCHUE TEKCTa;

— BBIGHPATH U3 TEKCTa WM MPHAYMATh 3ar0JI0BOK, COOTBETCTBYIONIMI CONEPIKAHUIO H ODLIEMY CMBICIY TEKCTa;
— (hOpMYJIHPOBATH TE3UC, BEIPAKAOLIMH OOIIHHA CMBICIT TEKCTA;

— NIPEIBOCXHIIATH COePIKaHKE MIPEJIMETHOrO [1aHa TEKCTa MO 3arojIOBKY U C ONOPOi Ha NPEbILY LM OIbIT;

— OOBACHATH NOPANOK YaCTeH/MHCTPYKIMIA, COIEPIKAIIUXCSl B TEKCTE,
— COMOCTABISITH OCHOBHBIE TEKCTOBLIE M HETEKCTOBBIE KOMIOHEHTHI: OOHAPYIKHBATH COOTBETCTBHE MEX/Iy YACTHIO TEKCTA H €ro o0LieH

nzeeit, chopMyTHPOBAHHOM BOIPOCOM, OOBSCHSTH HA3HAYCHHE KAPThl, PUCYHKA, MOSICHSTH YaCTH rpapuKa Wi Tabauip! 0 T. /L.;



* HAXOWUTb B TEKCTe TPeGyeMyIo HHpOpMALHIO (MpoGeraTh TEKCT [Ia3amH, ONPEIEATh €r0 OCHOBHBIE IEMEHTEI, CONOCTABIIATL (OPMBI
BBIp@KEHHs HH(OPMALMH B 3alpoce H B CaMOM TEKCTE, YCTaHABIMBaTh, ABISIOTCS JIH OHHW TOXKACCTBCHHBIMH WM CHHOHHMHHYCCKHMH,
HAXOJUTEL HEOOXOIUMYIO eIMHHUILY HH(POPMAIIHH B TEKCTE);

* pemarh y4eOGHO-TI03HABATENbHBIE H YUeOHO-ITPAKTHYECKHE 3a1a4H, TPEOYIONIUE I0JHOTO U KPUTHYECKOTO MOHMMAHHS TEKCTa:

— ompejeNsiTh Ha3HAYeHUE pa3HbIX BHJIOB TEKCTOB;

— cTaBHTB Mepe/ coboi e UTEHHUs, HATIPABIsis BHUMaHKe Ha MOJIe3HYI0 B NaHHbIH MOMEHT HH()OPMALHIO;

— pa3IUyaTh TEMbI U TOATEMBI CIIELHAIBLHOIO TEKCTa;

— BBIJIENISTH HE TOJIBKO IJIaBHYI0, HO H U30BITOUHYIO HH(DOPMALHIO;

— MPOTrHO3UPOBATH MOCIEIOBATETBHOCTD H3I0KEHHU HIICH TEKCTa;

— COMOCTAB/ATH Pa3HbIE TOUKH 3pEHHs H Pa3Hble HCTOYHHKH HH(OPMALHH 110 3aaHHOH TeME;

— BBITNOJIHATEH CMBICIOBOE CBEPTHIBAHHE BBIJICIIEHHBIX (P)AKTOB M MBICIIEH,

— (hopMHpOBATH HA OCHOBE TEKCTA CUCTEMY apryMEHTOB (J0BOJIOB) st 000CHOBaHHS ONpeIeNEHHOH MO3HINH;

— MOHMMATH JYIIEBHOE COCTOSHHE NMEPCOHAKEH TEKCTa, CONEPEIKHBATE HM;

* CTPYKTYypHpOBATh TEKCT, HCIOIB3Ys HYMEPAalMIO CTPaHHILl, CIHCKH, CCBUIKH, OIJIABJICHUE; MPOBOAMTH MPOBEPKY MPABOIACAHHUS,
HCIOI30BaTh B TEKCTE TaOIMIIbI, H300paKeHHST,

* IpeoGpPa3OBLIBATH TEKCT, HCMOML3Ys HOBBIE GOpMBI NpezcTaBaeHns HEdopMamuu: GopMyIsl, rpaduKu, AUarpaMmel, TAOIHUIE! (B TOM
qycle THHAMHAYECKHE, dJIEKTPOHHBIC, B YACTHOCTH B TIPAKTHUYECKHUX 3anadax), IEPEeXOAnTb OT OJHOTO MPEACTABIEHHS JAHHBIX K [Ipyromy;

* HHTEPIIPETHPOBATH TEKCT:

— CpaBHMBATh M POTHBOIIOCTABIITE 3AKIIOYEHHYIO B TEKCTE MH(OPMAIIMIO PA3HOTO XapaKTepa;

— 00HapyKuBaTh B TEKCTE JIOBO/bI B MOATBEPXKIEHHE BHIIBUHYTBIX TE3UCOB;

— JieJiaTh BBIBOJIBI B3 C(HOPMYIHPOBAHHBIX TOCHUIOK,

— BBIBOJIMTH 3aKJIIOUEHHE O HAMEPEHUH aBTOPa HJIM IJIaBHOM MBICIIH TEKCTa;

* OTKJIMKATBHCS HA COJIepiKaHHe TeKCTa:

— cBA3bIBATHL HH(OPMALIHIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUAMH H3 JIPYTHX HCTOYHUKOB]

— OLIGHHBATh YTBEPXKIEHHS, CIAETaHHbIe B TEKCTE, HCXOs W3 CBOMX NMPEJICTABICHUH O MUPE;

— HAXOJHUTL JIOBOJEI B 3aIIUTY CBOEH TOYKH 3PCHHSI;

* HAa OCHOBE HMEIOIIAXCS 3HAHMIA, JKH3HEHHOTO OMBITA TIOJIBEPraTh COMHEHHIO JI0OCTOBEPHOCTL MMeloleiics undopmannu, obHapyKusarh
HEJOCTOBEPHOCTh MOJydaeMoit uH(OpPMaIuu, Tpodesbl B HHPOPMALHH H HAXOUTh YTH BOCMOJIHEHUS STHX MPOOENos;

* B npouecce paboThl C OJIHAM WM HECKOJBKHMH HCTOYHHKAMH BBIABIATH COAEPIKALLYIOCS B HHX TPOTHBOPEYHBYIO, KOHMIHKTHYIO
uHpOpMaLIHIO;

* HCTIOJTB30BaTh MOJIYUEHHDIH ONBIT BOCTIPUSTHS HH(POPMALMOHHBIX OOBEKTOB JUIs 0DOTalleHHs] YyBCTBEHHOTO OIBITA, BBICKA3bIBATH
OLIEHOYHBIE CYIKJCHHUS U CBOIO TOYKY 3PEHHS O TIOIyYEHHOM COOOLIEHNH (IPOYHTAHHOM TEKCTE).

Buinyeknux noayuum 603MONCHOCHb HAYYUMbCL:

© QHAIUUPOSAMb USMEHEHUS C60€20 3MOYUOHANLHO20 COCMOAHUSL € Npoyecce HMEHus, Noiyuenus U nepepabomku NOLYYeHHOU
uHghopmayuu u eé ocmbicaenus;

© GLIAGIAML UMPIUYUMIYIO UH(OPMAYUIO MEKCMA HA OCHOGE CONOCMABNEHS. WILIOCMPAMUEHO20 Mamepuana ¢ ungopmayueit mexcma,
ananuza nOOMeKcma (UCnONb306AHHBIX SA3bIKOGBIX CPEOCME U CINPYKNIYPbl MEKCMa);

 KPUMUHECKU OMHOCUMbCS K UHOpMayiu,

* HAXOOUNTL CROCOOBI NPOGEPKU RPOIMUEOPEHUGOU UHDOPMALUL;



* onpeoensinme O0CMOBEPHYIO UHMOPMAYUIO 6 Cydae HAIUYUs nPOMUBOPEHUCOL UMY KOHPIUKMHOU CUmyayuu.
N3zyuenne npeaveTHoii 061acTi « PH3HKA» JOKHO 00eCHeYHTh:
(dbopMupoBaHHE 11€I0CTHOH HayyHOH KapTHHBI MUPA;
MOHMMAaHHE BO3PACTAIONIEH POIIM €CTECTBEHHBIX HAYK M HAaY4YHBIX HCCJIENOBaHHI B COBDEMEHHOM MHPE, TIOCTOSHHOIO MpOoIecca YBOJIOIHH
HAy4HOr'0 3HAHMsI, 3HAYUMOCTH MEXAYHAPOJAHOTO HAYYHOTO COTPYAHHYECTBA;
OBJIaJICHHE HAy4YHBIM MOJXOA0M K PEILICHHIO Pa3/In4YHbIX 3a1ay;
OBJIZICHHE YMEHUSIMU (POPMYIHPOBATH THIOTE3bl, KOHCTPYHPOBATh, NPOBOAMTH IKCIIEPUMEHThI, OLICHHBATH MOJTYYEHHbBIC PE3YIbTaThI;
OBJIaJIeHHE YMEHHEM COMOCTABIISTE DKCIIEPUMEHTATBHBIE H TEOPETHUECKHUE 3HAHHS C OOBEKTMBHBIMU PEATHIMH JKH3HH,
BOCITUTAHHE OTBETCTBEHHOIO ¥ OEPEKHOro OTHOLIEHHS K OKPYKaIOLIEH cpejie;
OBJIaJICHHE 3KOCHCTEMHOMN MMO3HABATE/LHOW MOJEIBI0 W €€ IPUMEHEHHE B LEISIX IPOrHo3a SKOJIOrHYECKHX PHCKOB ISl 30POBBS JIIOJIEH,
0€e3011aCHOCTH JKU3HH, KAYECTBA OKPYKAIOIIEH CpeIbl;
OCO3HaHHE 3HAYUMOCTH KOHUEINLIHH YCTOHYHNBOrO pa3sBUTHS,
e (opmuposanue ymeHuit 6e3onacuoro u 3GGEeKTHBHOTO HCIONb30BaHHs 1abopaTopHOro 000pYI0BaHUS, MPOBEIACHHUS TOUHBIX H3MEPEHUH
M aJEKBATHOM OIEHKH MOJYYEHHBIX Pe3yJbTaToB, MPEICTABICHUSI HAyYHO 000CHOBAHHBIX apryMEHTOB CBOMX JICHCTBHH, OCHOBAHHBIX HA
MEXIIPEIMETHOM aHaJIu3€ yueOHbIX 3a/1a4.

IlpeameTHbIE pe3yJbTATHI H3YUeHHs NpeAMeTHOH 00.1acTH npeamera « DU3HKa» XOJKHBI 0TPAKATH:

1) ¢popmupoBaHme MpeICTaBICHHH O 3aKOHOMEPHO# CBSI3H U MM03HaBAGMOCTH SBICHHH NPHPOJIbl, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHHS;
0 cuctemooOpasyromei posu GU3UKK U Pa3BUTHS APYTHX E€CTECTBEHHBIX HAyK, TEXHHKH M TEXHOJOIMH; HAay4HOI'O MHPOBO33PEHHS Kak
pe3ynbTara u3ydeHusl OCHOB CTPOEHHS MaTepuy U pyHIaMeHTaIbHBIX 3aKOHOB (DH3UKH;

2) (hopMHUpOBaHHE TEPBOHAYAIBHBIX IPENCTaBIeHHNH O (U3MYECKON CYHMIHOCTH SIBIEHMH NpPUPOJbI (MEXaHHYECKHX, TEILIOBBIX,
SIEKTPOMAarHUTHBIX M KBAHTOBBIX), BHJAX MaTepud (BELIECTBO M TOJIE), JBHKEHHH KaK Crocode CyIIeCTBOBaHHsS MAaTepHH; YCBOCHHE
OCHOBHBIX HJIeH MEXaHWKH, aTOMHO-MOJIEKY/ISIPHOIO YYEHHs O CTPOCHWH BEILECTBA, SJIEMEHTOB 3JI€KTPOJMHAMMKU M KBAHTOBOH (u3mku;

OBJIaICHHE MOHSATHHHBIM anmnapaToM H CHMBOJIMYIECKHUM S3bIKOM ¢H3HKH;
3)npn06pe’reﬂue OnbITa NPHMEHEHHA HAY4YHBIX MCETOJOB IMO3HAHMA, HaOMOAEHUS q)HSPI'-leCI(HX SIBJICHUH, NPpOBEACHUA OIIBITOB,

MPOCTBIX IKCIEPUMEHTAIBHBIX HMCCICAOBAaHUI, MPSIMBIX H KOCBGHHBIX M3MCPCHHMH € HCHOJNB30BAHMEM AHAJIOIOBBIX H LH(POBBIX
U3MEPUTELHBIX MPUOOPOB; MOHUMAaHHE HEU30EeKHOCTH MOrPELIHOCTEN JIFOOBIX H3MEPEHHIA;

4) nonuManue (U3NUECKUX OCHOB W TNPHHIMIOB JeHCTBUs (padOThI) MallMH M MEXaHW3MOB, CPEJCTB MEPEABHIKEHHS H CBS3H,
OBITOBBIX MPHOOPOB, MPOMBIIIIEHHBIX TEXHOJOTHYECKHX MPOLIECCOB, BIHIHUS HX HA OKPYXKAIOIIYIO CPEly; OCO3HAHME BO3MOXKHBIX IPHYHH
TEXHOTEHHBIX M IKOJOTHYECKHX KaTacTpod;

5) oco3Hanue HeoOXOJMMOCTH IPUMEHEHHUS JOCTHKEHHHA (U3HKN W TEXHOIOTHH JUIs pallMOHAIBHOTO TIPUPOIONOIIB30BAHM;

6) oBlajeHue OCHOBAMHU 0€30MacHOr0 MCIOIb30BAHUS E€CTECTBEHHBIX H HCKYCCTBEHHBIX OJJIEKTPHYECKHX W MArHUTHBIX TIOJIEH,
SNIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX M HCKYCCTBEHHBIX HOHH3HMPYIOIIMX H3JyYeHHH BO H30€KaHHe HX BPEIHOro

BO3/ICHCTBHA Ha OKPYXaromiyro Cpely H OpranusM 4eI0BeKa;
7) PasBHTHE YMCHHSA INJIAaHHPOBATH B NOBCEJJHEBHOM JKM3HU CBOU JICHCTBHSA C MNpHMEHEHHEM IOJTYHYEHHBIX 3HAHWH 3aKOHOB MEXaHUKH,

MEKTPOAUHAMHUKH, TEPMOAMHAMHKH U TETUTOBBIX SIBICHHH C HEbIO COEPEIKEHHS 3/10POBbBS,;
8) hopMHpoOBaHHe MpEACTABICHUI O HEPAIHOHAIEHOM MCIOJIB30BAHUH MPUPOJIHBIX PECYPCOB M SHEPIUH, 3arPA3HEHUH OKPYIKAIOLIEH

Cpeabl KaK CIIEACTBHE HECOBEPLICHCTBA MAIllHH M MEXaHH3MOB.
MexaHH4YecKHe ABJICHUN



BhinyCKHHK HAY9HTCSI:

* pacnosHaBaTb MEXaHHYECKHE SBJICHHA H OOBACHATHL HA OCHOBE MMEIOLIMXCS 3HAHHH OCHOBHBIE CBOHCTBA HMJIM YCJIOBHS HPOTEKAHHS
OTHX SBJIICHHH: PABHOMEPHOE M PaBHOYCKOPCHHOC TMpPAMOJIMHCHHOE IBHIKEHME, CBOOOIHOE NaJCHHE Tell, HEBECOMOCThb, PAaBHOMEPHOE
ABHXKEHHE IO OKPYXHOCTH, HHEPILMsl, B3aHMOJICHCTBHE TEJ, iepejadya NaBieHus TBEPABLIMU TENaMH, XKHUAKOCTAMU M ra3zaMu, atMocepHoe
JaBJieHue, I1aBaHKUE Tell, PABHOBECHE TBEPBIX Tell, KoJiebaTeIbHOE JIBUKEHUE, PE30HAHC, BOTHOBOE JIBHIKEHHE,

° OIIMChIBATH U3YYCHHBIEC CBOMCTBA TEJI H MEXAHHYCCKUE SIBJIEHUS, HCIOJIB3Ys (PH3HYECKHE BEJIHYHHBL: YTh, CKOPOCTh, YCKOPEHHE, Macca
Te/a, MJIOTHOCTh BEINECTBA, CHIA, NABIECHHE, HMIIYJIbC Tea, KMHETHYECKas SHEprus, MOTeHIMalbHasi JSHEprus, MexaHuuyeckas pabora,
MexaHuyeckas MoiHocTh, KIIJ] mpocToro Mexanusma, cHaa TpeHHs, aMIUIUTY 1A, IIEPHOJ ¥ 4acToTa KojieOaHHii, INTHHA BOJIHBI U CKOPOCTh €&
pacnpoCTpaHeHHs; NPH ONHCAHWM [PABHJIBHO TPAKTOBaTh (PU3MYECKHII CMBICT HCMOIb3YEMBIX BEJHYUH, HX O0O3HAYEHUS H €IMHHIIBI
H3MEPEHHSs, HAXOUTh (POPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO (PH3HUECKYIO BETHUHHY C IPYTHMH BEITHUYHHAMH;

* QHAIIM3UPOBATh CBOMCTBA TeJl, MEXAHUYECKHUE SBIIEHHS M MPOLECCHI, HCHOJb3Ysl (PU3HYECKHE 3aKOHBI M NPUHIMIBL: 3aKOH COXPaHEHMS
SHEPIrUH, 3aKOH BCEMHPHOTO TATOTEHHs, paBHOAeHcTBYomasn cuna, I, I u Il 3akonsr HproToHa, 3aKkoH coXpaHeHUs! HMITyJibca, 3akoH [ 'yka,
3aKkoH [lackans, 3akon ApxuMmesia; MpH 3TOM pa3lIHYaTh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA M €r0 MATEMATHYECKOE BBIPAKEHHE;

® pa3IMyYaTh OCHOBHBIE MPU3HAKH H3Y4YE€HHBIX (PH3HUYECKHX MOJE/ei: MaTepuaibHas TOUKa, HHEepIHAIbHAs CHCTEMA OTCYETa;

* pelath 3a1a4u, HCHoJIb3ys (U3MYECKHE 3aKOHBI (3aKOH COXPaHEHHs! SHEPTHHU, 3aKOH BCEMHPHOTO TSATOTEHHUSI, TIPUHIIUI CYNEPHO3UIIHHI
cuin, I, IT u 11 3akonsl HeloTOHA, 3aKOH COXpaHEHHUs! UMITyibca, 3akoH I'yka, 3akoH [Tackans, 3akoH Apxumena) U HOpMyJIbl, CBA3LIBAIOIIHE
(usuueckne BeNUYUHBI (MyTh, CKOPOCTb, YCKOpEHHE, Macca Teja, IJIOTHOCTH BELIeCTBA, CHJIA, JABIEHHE, UMIYJbC Teld, KHHeTHYecKas
SHEpPrHsl, MOTEHIHAIbHAS YHEPIUsl, MeXaHu4eckas padboTa, Mexanndeckas MomHocTs, KIT/l npoctoro Mexanusma, cujia TPEHHS CKOJIBKEHHS,
aMIUIMTY/a, TIePHOl U YacToTa KojeOaHui, JUIMHA BOJHBI MU CKOPOCTh €€ pacHpoCTpPaHEHHs): Ha OCHOBE aHaIW3a YCIOBHS 3a/la4yd BBIIEIAThH
(usuueckne BenuUHHBI H GOPMYIIBL, HEOOXOAUMBIE sl €€ pelleHusl, U IPOBOAUTL PACUETHI.

Botnyckuui noayuum 603MoiuCHOCHb HAYHUMbCAL:

* UCRONb306AMb 3HAHUSL O MEXAHUHECKUX AGNCeHUAX 6 HNOBCCOHEeGHOU JHCUZHU O obecnevenus beszonachocmu npu obpawenuu c
ApUOOpaMy 4 MEXHUYECKUMU YCMPOUCMEamu, Ol COXPAHEHUs 300P06bs U COONI0OCHUS HOPM IKOI0SUHECKO20 NOBEOCHUS 6 OKPYICaAIouyeil
cpeoe;

* NPUBOOUMb  NpUMEPbl NPAKMUYECKO20 UCNOAb306AHUSA QUUYECKUX 3HAHUL O MeXAHUYECKUX SGNeHUSX U (DUIUYECKUX 3aKOHAX,
UCRONb30BAHUA 80300HOBIACMBIX UCMOYHUKOB SHEPRUU, IKON0LUYECKUX NOCIeOCMEUN UCCICO08AHUSL KOCMUYECKO20 NPOCMPAHCMEA,

* PAsnutame 2panuybl NPUMEHUMOCMU (OUSUYECKUX 3aKOHOB, NOHUMAMb 6ceobujuil xapakmep (QYHOAMEHMANbHbIX 3AKOHOE (3aKOH
COXpaHenusl MeXanu4eckou OSHep2uu, 3aKOH COXPAHEHUA UMNYNbCA, 3GKOH GCEMUPHO20 MACOMEHUS) U O02PAHUYEHHOCMb UCNOIb30GAHUS
Yacmuelx 3akonoe (3axou 1 yka, saxon Apxumeoa u op.);

* HPUEMAM NOUCKA U (HOPMYAUPOSKU OOKA3AMENLCIMG BLLOBUHYMBIX 2UNOMES U MEOPEMUYCCKUX GbI60O06 HA OCHOEE IMNUPUYECKU
YCMAHoeeHHvlx haxmoe;

* HAXOOUMb AOEKBAMHYIO NPEONONCEHHOU 3d0aye QU3UYECKYI0 MOOelb, pazpeuiams Hpobiemy HA O0CHOBE UMEIOWUXCS 3HAHUL No
MEXAHUKE C HCRONb3OBAHUEM MUAMEMAMUYECKO2O annapanda, oyeHueanlb pediibHOCHb ROJAYYEHHO20 ZHAYEHUA ({JHB’H‘H?CKOI‘I GENUYUHBI.

Tennosbie siBienus

BblnyCKHUK HAYYHTCSI:

* pacno3HaBaTh TEIUIOBbLIC SBJICHUS H OOBACHATL HA OCHOBE MMEIONIMXCS 3HAHWH OCHOBHBIC CBOMCTBA WIIM YCIIOBHS MPOTEKAHHUS ITHX
sBiieHuil: nuddysmns, uamenenue ob6bEMa Ten Npu HarpeBaHuH (OXJKIEHHH), GOJbIIAS CKHMAEMOCTh Ta30B, Manas CKHMAEMOCTh
XKHJKOCTEH M TBEPIBIX Tell; TEMJIOBOE PABHOBECHE, UCIIAPEHHE, KOH/ICHCAIMS, TIaBIeHHE, KPHCTA/LTM3allis, KHIIEHHe, BIaXHOCTL BO3/IyXa,
pas3ln4HbIe CIOCOOL! TEIJIONEepe1auH;



* OIHMCBHIBAT W3YYEHHBIE CBOMCTBA Tejl M TEIUIOBBIC SIBICHHS, HCIOJIB3Ys QHU3HUCCKHE BENHUYMHBI KONHYECTBO TEIUIOTHI, BHYTPEHHSS
SHEprus, TEMIepaTypa, yejbHas TeNnI0EMKOCTh BEIIECTBa, yelbHas TEIIOoTa IUIABJeHHS H Tapoo0pa3oBaHusi, y/elbHas TEMI0Ta CropaHus
TOMMBA, KOS((QHIHEHT MONE3HOT0 NEHCTBHA TEINIOBOIO JBHTATENs; [pH ONHCAHHH TPABUIBHO TPAKTOBATh (DH3HUECKMH CMBIC]
HCTONb3YEMbIX BEIHYHH, HX 0D03HAYEHHS M €IMHHUIbI H3MEPEHHs, HAXOANUTh (OPMyYIIBI, CBA3LIBAIONIAE JAHHYIO (PH3HUECKYIO BEJIMYHHY C
JAPYTHMH BEIMYHHAMHU;

* @HAJM3UPOBATL CBOMCTBA TEJ, TEIUIOBBIE SBICHHA M IPOLECCH, HCMONB3Ys 3aKOH COXPAHEHHUs SHEPIHH; Pa3iHyaTh CIOBECHYIO
(popmyHpOBKY 3aKOHA H €r0 MATEMaTHYECKOE BHIPAXKEHHE;

* pasM4aTh OCHOBHbIC MPU3HAKH MOJENICH CTPOEHHUS ra30B, WKHIKOCTEH U TBEPIBIX TEIL;

® pemiaTh 3a1avn, HCIOJNb3ysl 3aKOH COXPAHEHHs SHEPrHH B TEIUIOBBIX Ipoleccax, (OpMyIbl, CBA3BIBAIONINE (PH3UYECKHE BETWYHHBI
(KOJTMYECTBO  TEIUIOTHI, BHYTPEHHSS OSHEPrHsi, TEMIEparypa, y/ejibHas TeIUIOEMKOCTh BEIIeCTBA, VieibHas TeoTa TNABNCHHS W
napooOpa3oBaHHs, y/AesbHas TEIIOTa CropaHHs TOILIMBA, KOX((OUIMEHT MONE3HOro AEHCTBHS TEIUIOBOTO JBHrATeNsl): HA OCHOBE aHANH3a
YCIIOBHS 33/1a4H BBIICISTE (PU3HYECKHE BETHYMHBI H (POPMYIIbI, HEOOXOAUMBIE [UTsl €& PellieH s, H TPOBOJNTE PACYETEL.

Boitnycknuk nonyuum 603moicHOCMb HAYYUMBCA!

* UCNONB306AMb 3HAHUA O MENN0BLIX ABNEHUAX 6 NOBCEOHEGHOU JICU3HU 01 0becneyenus besonacnocmu npu obpawjenuu ¢ npubopamu u
MEXHUNECKUMU  YCMPOUCMEaMU, ONL COXPAHEHUR 300D06bA U COONOOCHUS HOPM IKONO2UYECKO20 NOGEOeHUs 6 OKDYICAIOneil cpeode;
NpUBOOUMDL — NpUMeEpbl  IKONOZUYECKUX — NOCIeCMEUll  pabomst  0éuzamencii  GHYMpeHHeZ0 ccopanus  (IBC), mennosvix u
2UOPOINEKMPOCMANYUI;

* HpUBOOUMb NPUMEPbI NPAKMUYECKO2O0 UCRONb306AHUS. (PUIUHCCKUX SHAHUL O MENT08bIX AGNCHUSLX;

* pasiudame 2panuyol NPUMEHUMOCMU (QUIUYECKUX 3AKOH0E, NOHUMANMb 6Ceobuuil Xapakmep QyHOaMenmanbHblX QU3UYECKUx 3aKoH06
(3aKOH coxpanenus SHepeull 6 meniobiX NPOYECCax) u 0ZPanu4entoCy UCHONb308AHUS YACHIHBIX 3AKOHOG;

* npUEMaM noucKa U (HOpMyIuposKu OOKA3AMeNbCME GblOGUNYIMbBIX 2UNOME3 U MEOPeMUYECKUX 6bI60006 HA OCHOBE DMUUPUYECKU
YCMAHOBNEHHBIX (haKkmos;

* HAXOOUMb AOEK6AMHYIO NPEONOJICeHHOT 3a0ade (U3UYEcKYIo MOOelb, paspeuiams npobieMy Ha O0CHOGe UMEIOWUXCS 3HAHUL O
MENJIOBLIX AGNEHUAX C UCNONb306AHUEM MAMEMAMUYECKO20 ANNApPama U OYeHUSamv PealbHOCMb HOLYYEHHO2O 3HAYEHUS (Du3uUvecKoll
6eNUYUNDL.

JIeKTPHYeCcKHe H MATHUTHbIE SIBJICHHS

BemyckauK HayuuTes:

* pacro3HaBaTh 3JICKTPOMArHHTHBIE SBJICHUS U O0BSICHATE HA OCHOBE MMEIOIMXCS 3HAHUH OCHOBHBIE CBOMCTBA HIIM YCIIOBHS TPOTEKAHUS
OTHX SABICHWH: OJICKTPH3alMs Tel, B3aMMONEHCTBHE 3apsi/loB, HArpeBaHHE [POBOJHMKA C TOKOM. B3aMMOJIEHCTBHE MArHHTOB,
SJICKTPOMArHATHAS MHAYKIIHUS, ICHCTBHE MATHUTHOIO 110JIsl HA POBOJHUK C TOKOM, TIPSIMOJIHHEIHOE paclpoOCTPaHEHHE CBETA, OTPAKEHHE U
HpeioMIIEHUE CBETA, TUCIIEPCHS CBETa;

* ONHMCHIBATE W3Y4YEHHBIC CBOMCTBA TeJl U JIEKTPOMArHUTHBIC SIBICHHSA, HCMONL3Ys (H3NUECKHE BEIMYMHBL: 2IEKTPUYECKHH 3apsi, CHia
TOKA, SJIEKTPHYECKOE HANpPSKEHHE, JEKTPUYCCKOE CONPOTUBIICHUE, YAEIbHOE CONMPOTHBIIEHHE BelieCTBa, paboTa TOKA, MOIIHOCTh TOKA,
(hoxycHoe paccTosiHue W ONTHYECKAs CHJIA JIMH3BL; TIPH ONMCAHWH TPABMILHO TPAKTOBATH (PH3HUECKHIl CMBICI UCIIOJIb3YEMBIX BENTHYMH, HX
0003HAYEHHS U €IMHULIbI H3MEPEHHS; YKa3bIBATE (POPMYJIBI, CBA3BIBAIOLINE NAHHYIO GH3HUECKYIO BETHUHHY C APYIHMHA BETMUHHAMHY:

* QHA/IM3UPOBATE CBOMCTBA Tesl, 3JEKTPOMATHUTHBIE SBJIEHHS M HNPOLECCHl, HCIONB3Ysl (DUNYECKHE 3AKOHBL 3aKOH COXpAHEHHS
37ICKTPHHYECKOTO0 3apsza, 3akoH Oma /s ydactka uenu, 3akoH Jhkoyns—JleHIa, 3aKOH NPSIMOIMHEHHOTO pacipoCTPaHEeHHs CBETA, 3aKOH
OTPaXKCHUsl CBETA, 3aKOH NPEJIOMIICHHS CBETA; IIPH 3TOM Pas/iyarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA H €I0 MATEMATHYECKOE BhIpaXKEHHE;



° peliaTh 3amayM, MCIOB3Ys (pusnudeckre 3akoHbI (3akoH Oma Juis yyacTka uend, 3akoH JDxoyns—IJleHna, 3aKkoH NpsIMOIMHEHHOro
PacIpOCTPAaHEHHs! CBETA, 3aKOH OTPaKEHHs CBETA, 3aKOH IIPEJIOMJICHHUS CBeTa) M (DOPMYJIbI, CBA3BIBAIOIIME (DU3UYECKHE BEITMUMHBI (CHIIA TOKA,
3IEKTPHYECKOE HAMpPsHKEHHE, SJIEKTPUYECKOE CONPOTHBIIEHHE, YIETbHOE CONPOTHRIICHHE BellecTa, paboTa ToKa, MOIIHOCTE TOKa. (POKycHOe
pacCcTOsiHUE W ONTHUECKas CHia JHH3bL, (opMmylibl pacuyéra 3JIEKTPHYECKOTO CONPOTHBJICHHS IPH IOCIECIOBATEIEHOM H NapaielbHOM
COEJMHEHUH [POBOJHUKOB);, Ha OCHOBE aHAM3a YCIOBHS 3a/a4d BBIIENATH (PU3MYECKHE BENMYMHBI U (OPMYIbL, HEOOXOaUMBIE 1M €€
pELIeHHs, U IPOBOJUTH PACYETHI.

Buinycknux noayuum 603MO0UCHOCb HAYYUMbCA:

* UCNONBL306AMb 3HAHUS 00 SNEKMPOMAZHUMHbBIX AGICHUAX 8 NOBCEOHeGHOU JCU3HU 0151 obecneyenus besonacnocmu npu obpawyenuu c
npuUbOpaMU U MEXHUYECKUMU YCIMPOUCMEAMU, Ol COXPAHEHUS 300p06bs U COONI00CHUA HOPM IKON02UYECKO20 NOGCOCHUS 6 OKpYJcalouell
cpeoe;

* IPUEOOUMb NPUMEPBL NPAKMUYECK020 UCNONb306AHUSL (PUFUYECKUX 3HAHUL 0 DNeKMPOMACHUMHBIX SGNEHUAX

* PAzIUYaAMe 2PAHUYbl NPUMEHUMOCIU (DU3UYECKUX 30KOHOB, NOHUMAMb 6Ceo0yuil Xapakmep @YHOaMeHMAlbHbIX 3aKOHO06 (3aKOH
COXpaHenus INeKMPUYECcKo20 3apida) u 02PAHULEHHOCHb UCHOAb30BAHUA YACMHBIX 3aK0H06 (3axon Oma 0ns yuacmika yenu, 3axon Jicoyni—
Jlenya u op.);

* npUEMAaM NOCMPOeHUs U3UYECKUX MOOerell, NoUcKka U (GOopMyaupoeKy O0KA3AMENbCME GbIOGUNYMbIX 2UNOME3 U MeOPemuecKux
86160008 HA OCHOBE IMAUPUYECKU YCMAHOBNICHNBIX PaKmoe;

* HAX00UMb A0EKEAMHYIO NPeOIONCeHHOU 3a0aye (U3UYECKYI0 MOOelb, paspeuiams npobieMy Ha OCHOBC UMEIOWUXCA 3HAHUL 06
INEKMPOMACHUMHBIX SGNEHUAX C UCNONL306AHUEM MAMEMAMUYecKo20 annapama i OYeHUBamv pealbHOCMb NONYHEHH020 3HAYeHUS
Quzuqeckoil 6eTUYUHbL.

KBaHToBbIC AABJICHHA

BrimyckHUK HAYUHTCH:

* pacro3HaBaTh KBAHTOBHIEC SBJIEHHS H OOBACHATH HAa OCHOBE MMEIOIIMXCS 3HAHMH OCHOBHBIE CBOMCTBA WJIM YCIOBHS NPOTEKaHUS 3THX
SIBIIEHUI: ECTECTBEHHAS! U HCKYCCTBEHHAs Pa/IMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CINIEKTPA U3y ICHHUS,

* OMUCHIBATh U3YYEHHBIE KBAHTOBHIE SIBJICHHS, HCTIONB3YS (U3UYECKHE BEITHYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTHHA BOJIHBI U
4acTOTa CBETA, MIEPHOJI MOJTypacaia; MpH ONHCaHWKA MPABH/ILHO TPAKTOBATEH (PH3UUECKHH CMBICI MCIIOJIL3YEMbIX BEJIMUMH, HX 0003HaYeHHUs U
eIMHUILI H3MEPEHHsl; YKa3bIBaTh (POPMYIIbl, CBS3BIBAIONINE JaHHYIO (DU3MYECKYIO BEIMUMHY C JPYTMMH BEIWYMHAME, BLIYMCIATH 3HAYCHHE
(hu3HyecKoi BeTHYUHBL,

* QHAJTU3UPOBATH KBAHTOBBIC SIBICHHUS, UCIONL3YS (DU3UYECKHE 3aKOHBI M MOCTYJIaThl: 3aKOH COXPAHEHHs JHEPTHH, 3aKOH COXPAHEHMs
MEKTPHYUECKOTO 3apsijia, 3aKOH COXPaHEHHs! MaCCOBOI'O YHCJIA, 3aKOHOMEPHOCTH M3/1y4Y€HHS H MOIIIOMICHHS CBETa aTOMOM,

* pasnuyaTh OCHOBHBIC MPHU3HAKHU IJIAHETAPHOH MOJENN aTOMa, HYKJIOHHOH MOZIENIM aTOMHOT0 4/1pa;

* IPUBOJIUTE TIPUMEPHI MPOSABICHHS B TPHPOJE H TNMPAKTHUYECKOIO HCMONb30BAHMS PAgHMOAKTHBHOCTH, SIEPHBIX H TEPMOSIEPHBIX
peaKuuii, TMHEeHYaThIX CIIEKTPOB.

Bbmyc;{mu\‘ noay4ium BO3MOMNHOCMb HAYVHUMBCA

* UCNONb306AMb  NOJYYEHHbIE 3HAHUA 6 NOBCEOHEeGHOIl JICU3HU npu obpawenuu ¢ npubopamu (CHem4ux UOHUSUPYIOWUX HaAcCmuly,
Qo3umemp), ONsl COXpaneHus 300P06bsi U COONOOEHUS HOPM IKON02UHECKO20 NOBCOCHUA 6 OKPYICalolyell cpeoe;

* COOMHOCUMb IHEPSUIO CE53U AMOMHBIX SI0ep ¢ 0ePheKmom Maccwl;

* IPUBOOUMB NPUMEPBL GAUSHUS PAOUOAKMUGHBIX UZTYYCHUL HA HCUBBIE OPeaAHU3MbL; NOHUMAMb NPUHYUN OCUCMEUS O03UMempd;

* HOHUMAMb IKON02UYECKUE NPOBIEMbL, GOZHUKAIOU{UE NPU UCHOTb30BAHUL AMOMHBIX 2NeKMPOCIMANYUL, U NYMU PEUEHUs ImUX npooiem,
PT(.’])C”E.'\‘J‘NIN)’M UCHONABIOBAHUA YRPAGIAEMO2O N?(-.’}M-f(?ﬂ()@ﬂ”()?() CUHIES.



DJIeMeHThbl ACTPOHOMHH

BbINyCKHUK HAYYUTCS:

* pa3iM4aTh OCHOBHBIE MPU3HAKH CYTOYHOTO BpalieHus 38&3aHoro Heba, npuxenus Jlynsl, CosHna v 1iaHeT OTHOCHTENBHO 3BE3;

* MIOHUMATh PA3JTHYUsI MEXKIY I'€IMOLEHTPHYECKOH H reOLIeHTPHYECKON CHCTEMAaMH MUpa.

Boinycknur noayuum 603MONCHOCHb HAVHUMbCA:

* yKazvleamv o0bujUe COUCMEA U OMAUYUL NIAHEeN 3eMHOT 2pynnbl U niaHem-2ueanmos; manelx men ConHeuHol cucmemsl U 6O16ULIX
nIaHem; nONb306AMbCS KAPMOU 36¢30H020 Heba npu HAONI0O0CHUAX 36E€30H020 Heba,

* PAzIUHAML OCHOBHbBLE XAPAKMEPUCMUKU 36630 (pasmep, yeéem, memnepamypa), COOMHOCUNb Y6em 36e30bl ¢ e¢ memMnepamypoil;

* pasnudams 2unomesst 0 npoucxodicoenuu CorHeyHol cucmemeol

3. Coaep:xanue yuedHOro nmpeamera

®usuyeckoe 0Opa3oBaHWE B OCHOBHOM IIKOJIE AODKHO obecrieunth (hopMHpoBaHHE y 00ydaroHXCs MPEJCTaBICHHH O Hay4uHOH
KapTHHE MUPA — BXHOTO pecypca Hay4yHO-TEXHHYECKOTro Iporpecca, 03HaKOMIIeHHe O0yJalomuxcs ¢ (pU3HUYECKUMH U aCTPOHOMUYECKHMHU
SIBIICHUSIMH, OCHOBHBIMH TIPHHIMIIAMH PabOThl MEXaHH3MOB, BBICOKOTEXHONOTHYHBIX YCTPOHMCTB M NpPHOOPOB, pasBHTHE KOMIETEHLHH B
PelIeHUH HHIKEHEPHO-TEXHUYECKHX H Hay9HO-HCCIIeI0BATEIbCKHX 3a1ay.

OcBoenue yuebHoro npemera «Du3rkay» HAMPaBIEHO HA Pa3BUTHE Y 00yJAIOMMXCs NPEJCTABIEHHH 0 CTPOEHHH, CBOHCTBAX, 3aKOHAX
CYILIECTBOBAHMS M JIBHIKCHHUS MATE€PUH, Ha OCBOeHHE 0OyJarolMMHUCs OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH NMPUPOIHBIX SBICHHMH, CO3/laHHe
YCIOBHH JUsi (POPMHPOBAHHS HHTEIUIEKTYalbHbIX, TBOPYECKHX, TPAXIAHCKHX, KOMMYHHMKAIHOHHBLIX, MH(POPMALMOHHBIX KOMIIETEHIMH.
O6yuaromuecs: OBIAIEIOT HAYYHLIMH METOJAMH PELIEHHs PA3JIMYHBIX TEOPETHYECKHX M MPaKTHYECKHX 3a]ad, YMEHHAMH (DOpMYyIHpOBATH
rUIOTE3bl, KOHCTPYMPOBATh, MPOBOANTH SKCIEPHMEHTHI, OICHUBATH H AHAIW3HPOBATH IMOJYHYEHHBIE PE3YNLTAThl, COMOCTABIATH HX C
00BEKTUBHBIMH peaiisiMA JKH3HH.

Vuebubiii npeamer «®@usuka» cnocobCTBYET (GopMHpOBaHHIO y 0Oyuaromuxcs yMmMeHHH 6e30macHO HCMOJb30BaTh JabopaTopHOE
060py10BaHKE, NPOBOMTL ECTECTBEHHO-HAYYHBIE HCCICIOBAHHS M IKCIIEPHMEHTBI, aHANIN3HPOBAThL MOJYYEHHBIE PE3YIILTaThl, MPEACTABIAT
¥ HayyHO apryMEHTHPOBATh MOJIy4YE€HHbBIE BBIBOJIBL.

Usyuenue npeamera «®Du3ukay B 4aCcTH (OPMHUPOBAHHS y OOYHAIOLIMXCS HAYYHOI'O MHPOBO33PEHMs, OCBOEHHs OOIIEHAY4HBIX
MeTooB (Habniojenne, u3MepeHne, HKCIEPUMEHT, MOJICTHPOBAHHE), OCBOEHHS NPAKTHYECKOrO NMPHMEHEHHs HAYYHBIX 3HaHMHA (HU3MKK B
JKH3HH OCHOBAHO HA MEXIPEIMETHBIX CBs3iX ¢ npeameramu: «Marematuka», «Mudopmarukay, «Xumusy», «buonorms», «I'eorpadus»,
«Ixkonorus», «OcHOBBI 6E30MACHOCTH KH3HEAEATENLHOCTHY, «McTopusi», «Jluteparypay» u ap.

®u3uka U PU3MYECKUE METO/IbI H3YUEHHUS TIPUPOJILI

dusuxka — Hayka o npuposge. Dusuueckue Tena W sBneHus. HaOmionenme m onmcanue ¢usnueckux spieHud. Ousmueckuit
sKcrepuMeHT. MojienupoBanue sBIeHHH 1 00BEKTOB IPUPOIBI.

Ou3HUYeCcKHe BEIHYUHBI H X H3MepeHue. TOYHOCTH U MOrpelHoCTh u3MepeHnil. MexyHapoiHas CHCTeMa e/IMHHII.

dusznueckde 3aKoHbl M 3aKoHoMepHocTH. ®Du3uka u TexHuka. Hayunsii meron mnosnauus. Pons ¢usuku B (opmupoBaHHH
€CTECTBEHHOHAYYHOH IPaMOTHOCTH.

MexaHuueckue siBIeHUs!

Mexanunueckoe aBuwxkeHue. MarepuanbHas TOYka Kak Mojenb (pusudeckoro tena. OTHOCHTENLHOCTh MEXAHHYECKOrO JBMIKEHMS.
Cucrtema orcueta.Du3uuecKne BEIHUUMHBL, HEOOXOIUMbIE JUIsl ONMCaHHs [BHXKEHHS M B3aHMOCBA3b MEXAY HHMH (IyThb, MEpeMEIleHue.
CKOPOCTb. YCKOpPEHHE. BpeMsl [BHXKEHHs). PaBHOMepHOE M DPAaBHOYCKOPEHHOE INpsMOJHHeliHoe aBwkeHue. PaBHoOmMepHOe JBMIKEHHE 110



okpyxHoctH. [lepBoii 3akon Heiortona u uxepims.Macca tena. Ilnotnocts Bemectsa. Cuna. Exununs! cunbl. Bropoii 3akon HeroToHa.
Tpetuii 3axon Heiorona. Ceo6oanoe najgeune ten. Cuna TspkecTH. 3aKoH BceMHpHoro tarorenus. Cuna ynpyrocru. 3akon I'yka. Bec tena.
HepecomocTb. CBs3b MEXIy CHIOH TshKecTH M Maccoi tena. JlnHamomerp. PaBHomelcTBytomas cuna. Cuiia Tpenusi. TpeHue CKOJIbKEHHUS.
Tpenne nokost. Tpenue B npupoJie U TEXHUKE.

Wmnynbse. 3akoH coxpaHeHMst HMIy/bca. PeakTuBHOe ABmkeHHE. Mexanudeckas pabota. Momuocts. Dueprus. [lorenunansnas u
KMHEeTHUecKas sHeprus. [Ipespalierue 0HOTO BHIa MEXaHHYECKOT SHEPrHHU B IPYroi. 3aKoH COXpPaHEHHUS MOJHON MEXaHUYECKOH IHEPTUH.

[IpocTble MeXaHH3MbL. YCJIOBUSI PABHOBECHS TBEpAOrO Telld, HMEOINEro 3aKpelUIeHHYI0 oCh JBwKeHUs. MomeHt cuibl. LleHTp
TspKecTH Tena. Peruar. PaBHoBecue cuil Ha phiuare. Perdard B TexHuke, ObiTy U npupoje. IToaBmKHbIE W HEMOABMKHBIC On0KK. PaBeHCTBO
paboT NpH UCTIONBE30BAHKM TIPOCTHIX MEXaHU3MOB («30710T0€e MpaBuI0 MexaHuku»). KosQuunent noje3Horo neiicTBus MexaHus3ma.

Jlapnenue TBepAbIX Tei. Enaununsl mamepeHus aapieHus. CnocoObl m3MeHeHHA naBienus. JlaBieHue jKUIKOCTeH H ra3oB 3aKoH
ITackansi. JlaBneHue *KHAKOCTH Ha AHO M creHkH cocyna. Coobmaromuecs cocynbl. Bec Boziayxa. Atmocdeproe jasnenue. Msmepenue
armocgeproro nasnenns. Onwvit Toppuuemmn. Bapomerp-aneponz. AtmocdepHoe AaBieHHE HA pa3MYHBIX BbicoTax. [MapaBmuueckue
MexaHH3Mbl (mpecc, Hacoc). JlaBjieHue >KMIKOCTH M Tra3a Ha IIOTpYy)KEHHOe B HHMX Teno. Apxumenosa cuia. [lnaBaHue Ten u CynoB
BosayxoruiaBanue.

Mexanunueckue konebanus. [lepuoa, yactora, aMmmumiTyaa konebanuii. Pesonanc. MexaHW4eCKHE BOJHBI B OJHOPOIHBIX CpEIax.
JltnHa BOJTHEL 3BYK Kak MeXaHHueckasi BONIHA. [ 'pOMKOCTb M BBICOTA TOHA 3BYKa.

TeruoBble SBICHHA

Ctpoenue BemecTBa. ATOMBI U MOJieKyJibL. TernaoBoe ABUKeHHE aTOMOB U MoneKyJl. JIngdysus B razax, »uAKOCTAX U TBEPABIX Telax.
BpoyHoBckoe BkeHHe. BsammoneiicTBue (NMPHTSHKEHHE W OTTANTKMBAHHME) MOJIEKYN. ArperaTHble COCTOsHHS BeluecTBa. Pasiuune B
CTPOEHHH TBEP/IbIX Tell, )KUJIKOCTEH H ra3os.

Tennosoe pasHosecue. Temrneparypa. CBsi3b TEMIEPATYPhl CO CKOPOCTHIO XaOTHYECKOrO MBMIKEHHS YaCTHI. BHYTPEHHSS SHEPrusl.
PaGora W Temsonepenaya Kak crocoObl M3MEHEHHs BHyTpeHHeH oHepruu Tena. Temmompoojanocts. Kousekuus. Msnyuenue. [Ipumepsi
TenJonepeaaud B Npupoje W Texuuke. KonmuecTBo TemnoTHL. YAenbHAs TEIUIOEMKOCTh. YJIeiibHasi TEMjoTa CropaHus TOIUIMBA. 3aKOH
coXpaHeHHs M IPEBpalleHUs] SHEPrid B MEXaHWYeCKMX M TEIIOBBIX mporeccax. [liaBneHne u OTBEpJEBaHHE KPHUCTALTMYECKHUX Tell.
VnenpHaa Teiuiora nnasinenus. Mcnapenwe m koHaeHcauus. llormomienue SHEpruM MpH HCNAPEHHH JKUAKOCTH W BbLIGICHHE €€ Ipu
KOHJIeHcaluK mapa. Kunenue. 3aBUCHMOCTb TEMIIEPATYpbl KUIIEHUS OT JaBJCHHs. Y elbHas TEmjoTa napooOpa3’oBaHus W KOHACHCAIMH.
Bnaxnocts Bo3myxa. Pa6ora rasa npu pacmmpenun. [IpeoOpasoBaHHs >HEpPrWH B TEIUIOBBIX MallMHAX (maposas TypOWHA, ABUraTellb
BHYTPEHHETO CrOpaHHus, peaKTHBHBIH ABuratess). KI1J] TenioBoi MalkHbl. DKONOrHYECKHEe IPO0IeMbl UCIIOIB30BAHHS TEIJIOBBIX MALIUH.

DeKTPOMarHUTHLIE SIBJICHUS

DnexTpu3anua pusnueckux Tel. B3aumozeicTBre 3apsDKeHHBIX Tell. J[[Ba pojia 2NeKTpHYeCKUX 3apsifioB. [leiMOoCThb 371EKTPHYECKOro
3apsija. DJEMEHTApHBIA JeKTpUYecKuil 3apsjl. 3aKOH COXPaHEHHUs >JIEKTpUYecKoro 3apsna. [IpoBofHUKH, MOIYNPOBOAHUKH U H30ISTOPbI
MEKTPUYECTBA. DIIEKTPOCKOMN. DIIEKTpHUYECKOe TMone Kak ocobwlii Buja marepuu. HanpsbkeHHOCTH ilekTpuueckoro moss. Jlelictue
3JIEKTPHYECKOTO MOJIA Ha 3NeKTpuueckue 3apanbl. Kongencarop. DHEPrus SJ1€KTPHUECKOro MOJIsl KOHAEH CaTopa.

DnexkTpuueckuii Tok. MCTOUHMKY 2JIEKTPHYECKOro Toka. DNeKTpHYeckas lielb W €€ cocraBHble yacTH. Hampasiienne u jeiicTsus
3eKTpuueckoro Toka. HocuTenu snexTpudeckuX 3apsmoB B MeTamiax. Cuina Toka. DIEKTPHYECKOE HANpPsKEHHE. DIEKTPHYECKOE
COTIPOTHBJICHHE MPOBOJIHHKOB. ETMHUIIBI CONPOTUBJICHHUS.

3aBHCHMOCTb CHJIbI TOKA OT HampsbkeHus. 3akon Oma 1y ydyacTka uenu. YjaensHoe conpotuBienue. Peocratsi. [locnenosarensHoe
coelMHEHNE MPOBOJHKUKOB. [lapaiiensHoe coelMHEHHE IPOBOIHUKOB.



Pa6oTa 37eKTpHYECKOTO MONS MO TEPEMENIEHHUIO SIEKTPHYECKUX 3apsgoB. MOIIHOCTE 3JIEKTpHYecKoro Toka. Harpesanue
POBO/IHUKOB 3JIEKTPUUECKUM TokoM. 3akon Jlxoyns - JleHua. DiekTpudeckue HarpeBaTesbHbIE H OCBETHTENbHbIE MpuOOpLl. Koporkoe
3aMbIKaHHE.

MaruutHoe noje. Muaykips MardauTHOTO nosis. MarautHoe mone Toka. OnelT Dperefia. MarHuTHOE 110J1€ MOCTOSIHHBIX MArHUTOB.
MaruuTHOE 110J1e 3eMiIH. DIEKTPOMAarHuT. MarHuTHOE MoJjie KaTylKH ¢ TOKOM. [IpuMeHenue 211eKTpoMarduToB. JleficTBre MarHuTHOrO 110JIst
HA OPOBOJHMK C TOKOM H JIBHOKYHIytocs 3apsukeHHyro dvactuily. Cmma Ammnepa u cuina Jlopenma. Diaektpojasurareins. SIBnenue
NEKTPOMarHuTHOM HHAYKIHs. Onbitel @apajest.

DnexTpoMarHuTHbie Konebanus. KonebarenwHbiii koHTYp. Dnexrtporeneparop. llepemennsiii Tok. Tpancpopmarop. Ilepenaya
IEKTPUYECKON JHEPrHH HA PACCTOSHHE. DIEKTPOMArHHTHBIE BOIHBI H HX cBoiicTBa. [IpuHuMIEl pagnocBssu U TeleBuieHus. Biusnue
MEKTPOMArHUTHBIX H3JIYYEHUH Ha )KUBBIE OPraHH3MBbl.

Cser — anekTpoMarauTHas BojiHa. CxopocTh cBeTa. MCTOYHMKH cBeTa. 3aKOH MPSIMOJMHEHHOIO pacnpoCTpaHEHHE CBeTa. 3aKOH
orpaxenus cera. [liockoe 3epkaino. 3akoH npenomieHns csera. JIuasel. DokycHoe paccTosHHE H ONTHYECKas cuia JinH3bl. M300paxenune
npeaMera B 3epkaie u sunse. Onrudeckue npubopsl. a3 kak ontudeckas cucrema. /lucnepeus ceeta. Mntepdepenums u qudpakums ceeta.

KBaHTOBBIE sIBIECHHUS

Crpoenne atomoB. IlianerapHas Mojaens atoma. KBaHTOBBIH XapakTep MOINOLIEHHS M MCIYCKaHUs CBeTa aToMaMu. JInHendarsbie
CIIEKTPHI.

OngeiTel Pesepdoppa.
CocraB atoMHOT0 sijipa. [IpoToH, HEHTPOH | 3IEKTPOH. 3aKoH DHHINTEHHA 0 NTPONOPIHOHAIBHOCTH MacChl M 3Hepruu. Jlepext macc u

DHEPIrHs CBA3SH aTOMHBIX AICP. PainoakTHBHOCTb. Hepnon nmonypacnazia. Aﬂb(l)a—ﬂ:’.ﬂy‘leHHe. BeT&-H3J’ly‘{eHHe. I daMMa-H3JIYUCHHE. Hﬂ,epnme
pEaKiHH. HcTounukn SHEPIrHH ConHIla ¥ 3BE3I. H,uepHaﬂ SHEPreTHKa. DKOJIOrH4YeCKHe HpOﬁJ’ICMB] paGOTbl aTOMHBIX BHCKTPOCTaHHHﬁ.

,HO.SHMET]‘JHH. Bnusinue PaqHOaKTHBHBIX H?.JT}"-IEHHI;'I Ha KHBBIC OPraHH3MBbl.

Crpoenue u sBomouus Beenennoii
['eoneHTpHYECKas U reIMOLEHTPHYECKas cucTeMbl Mupa. ®u3ndeckast npupo/a HebecHbIx Ten Conneunoi cucteMsl. [poucxoxenne

ConHeuHoii cuctembl. @usnyeckas npupoaa Connna u 38e31. Ctpoenne Beenennoit. DBomonus Beenennoii. ['unoresa boasmoro B3peisa.
[Ipumepnvie memvl 1AOOPAMOPHBIX U NPAKMUYECKUX pabom

JlaGopaTopHbie paboTEl (HE3aBUCUMO OT TEMAaTHYECKOH NPUHAUIEIKHOCTH) NEJISTCS CIIEAYIOUIUE TUIIbL:
1. TlpoBenenue MpsMbIX H3MEPEHHH (HU3HUECKHUX BEJTHYHH

2. Pacuer 1o nojy4eHHbIM pe3yabTaTaM MPsSMbIX H3MEPEHUit 3aBUCUMOro OT HHX MapameTpa (KOCBEHHBIE H3MEPEHHS ).
3. HabmoneHue SBICHHHE M MOCTAHOBKA ONLITOB (HA KAYECTBEHHOM YpOBHE) 1Mo oOHapyXeHHIo (akTopoB, BIMAIOMIUX HA NPOTEKAHUE
JAHHBIX SIBJICHUN.

4. UccnemoBaHue 3aBHCHMOCTH OJIHON (DM3HYECKOH BEIWYMHBI OT JAPYrod ¢ Npe[CTaBIEHHEM Ppe3ylbTaToB B BuJAe rpaduka uiu
TaOITHIIEL

5. IlpoBepka 3ajaHHBIX MPEATNONONKEHHH (NpPsAMble H3MEpeHHs! (PU3HUECKHX BEJNIMUMH M CPABHEHHE 3a[aHHBIX COOTHOLICHUH MEMITY

HHUMH ).

6. 3HAKOMCTBO C TEXHUYECKHMH }'CTpOﬁCTBaMI’I H UX KOHCTPYHUPOBAHHC.



JTro6Gas paGoyast nmporpamma JI0JDKHA IpelyCMaTpPUBATh BHIOMHEHHE 1ab0paTOpHBIX pabOT BCeX yKasaHHbIX THIOB. Bribop TemaTnku
¥ 4hcia paboT KaXKI0ro THIIA 3aBHCHT OT ocobeHHocTell paGoueii mporpammsl 1 YMK.

[IpoBenenne npAMBIX H3MEpPeHUH (PU3NYECKUX BEJIUYHH

1. M3mepenune pazMepoB Tell.

N3mepeHue pa3mMepoB MalbIX TeIl.
. U3mepenne macce Tena.
. Usmepenue obbema tena.

. M3mepenue cuibl.

. A3mepenue TeMneparyphl.

2.

3

4

3

6. Vi3amepeHue BpeMeHH Ipoliecca, Neprojia KoiedaHnuii.

7

8. U3mepenue napieHus Bo3ayxa B OannoHe noji nopurHeM.
9

. I/I3mepeHHe CHIIBI TOKa H €T0 PETYJIHPOBaHHUE.

10.  M3mepenue HanmpsiKeHHUs.

11. M3mepenue yrioB najeHus U NpeIoMIICHHA.
12 N3mepenne GokycHOro pacCTOSIHUSA JIMH3LI.
13. M3mepenue paguoakTUBHOTO (oHa.

Pacuem no nony4enHolmM pe3yismamam nPSIMbIX USMEPEHUIl 3a6UCUMO20 OM HUX napamempd (KOC6eHHbIe USMEPEHUsL)
1. M3Mepenue NIOTHOCTH BELIECTBA TBEPAOIO TEA.

. Onpenenenue korhdunMeHTa TPEHHS CKOJIBKEHHS.
. OnpeneneHue IKECTKOCTH MPYIKUHEL
. OmpejienieHye BbITAIKUBAIOIIEH CHIIBI, AEHCTBYIOLIEH Ha NOrPYKEHHOE B IKHAKOCTb TEJIO.

= OﬂpeﬂCHCHHC MOMEHTA CHJIbL.

2
3
4
5
6. V3amepeHue CKOPOCTH paBHOMEPHOI'O JIBHIKEHHS.
7. Vi3MepeHune cpeHel CKOPOCTH ABHIKEHHS.

8. M3mepeHue YCKOPEHHS PaBHOYCKOPEHHOIO JBHIKEHHSL.
9. Onpenenenue paboTLl 4 MOLUIHOCTH.

10. OnpeneneHne 4acToThl KonebaHuil rpys3a Ha NpyKHHE U HUTH.



11.  OnpeneneHuie OTHOCUTENLHON BIOKHOCTH.

12 OnpeneneHne KOJIM4YECTBa TEMIOTHI.

13 Onpeznenenue y1enbHOH TENIOEMKOCTH.

14. N3mepenue paboThl 1 MOLIHOCTH JIEKTPHYECKOIO TOKA.

15.  W3mepenue conpoTHBIEHHS.

16.  Onpenenenue ONTHYECKOH CHIIBI JIHH3BI.

17.  HWccrnemoBaHWE 3aBUCHMMOCTH BBITAIKMBAIOUIEH CHIBI OT 00beMa MOTPYKEHHOM 4YacTh OT IUIOTHOCTH JKHIIKOCTH, ee

HE3aBHCHMOCTH OT IIJIOTHOCTH K MACChI TCJIA.

18. Hccnenopanre 3aBUCUMOCTH CHITBI TPEHHs OT XapaKTepa MOBEPXHOCTH, €€ HE3aBHCHMOCTH OT IO 1.

Habniodenue s61enuii 1 nOCMano8Ka ONbImMos (Ha Ka4ecmeenHoMm YposHe) RO 0GHAPYICEHUIO (PAKmOpos, GAUAIOWUX HA NPOMEKAHUEe
OaHHbIX AGHeHUT
1. HabnoeHue 3aBHCHMMOCTH [IepUo/ia KojieOaHuit rpy3a Ha HUTH OT JUIMHBI H HE3aBUCUMOCTH OT MACChl.

. Habmronenue 3aBHCHMOCTH NepHOa KojieOaHH| rpy3a Ha NPY)XHHE OT MacChl U )KECTKOCTH.
HabnroieHne 3aBUCUMOCTH JIaBJIEHH ra3a OT 00beMa B TEMIIEPATyphl.

HabnroieHne 3aBUCUMOCTH TEMIIEPATY Pl OCTBIBAIOLIEN BOJIBI OT BPEMEHH.

WccrneioBanue SBJICHNS B3aUMOIEHCTBHS KaTYIIKH C TOKOM M MarHura.

Hccnenosanue aBICHHUSN BHCI(TPOMBI‘HHTHOﬁ HHIAOYKIHH.

N v R W

Hab6mrofienne sBjieHusi OTpa)KeHUs M IIPENIOMIIEHHS CBETA.
8. HaGnroienue siBIeHHS JUCTIEPCHH.

9. O6Hapy)KeHHe 3aBHCHMOCTH COTIPOTHBIIEHHS NPOBOAHUKA OT €r0 MapaMeTpoB ¥ BELIECTBA.

10. UccnenoBanue 3aBUCHMMOCTH Beca TeNa B JKHIKOCTH OT 00bema HOrpyKeHHON 4acTH.

11. HUccnenoBanye 3aBUCHMOCTH OJHOM (DU3HUECKOW BEJIMYUHBI OT JPYroW C MpecTaBICHHEM PE3yJbTaToB B BUIEC rpaduka uiIH
TaOIHUIIbL

12, UccnenoBanue 3aBHCUMOCTH Macchl 0T 00bema.

13. VccnenoBanue 3aBUCHMOCTH MTYTH OT BPEMEHH MPH PABHOYCKOPEHHOM JIBHXKEHHH Oe3 HaYalbHONH CKOPOCTH.

14. Hccnemosanue 3aBHCHMOCTH CKOPOCTH OT BPEMEHH U MYTH MPH PABHOYCKOPCHHOM JBHIKCHHH.



15. HCCJ’IEJIOBB.HHE 3aBHCHMOCTH CHJIBI TPEHHA OT CHIIBI JaBJICHHA.

16. HccnenoBanue 3aBUCUMOCTH AepopMaLiii NPYKHUHBI OT CHJIBL.

17. Hccnenopanue 3aBUCHUMOCTH Teprojia KoJebaHuii rpy3a Ha HUTH OT JUIMHBL.

18. HccnenoBanue 3aBHCHMOCTH NEpHO/Ia KosieOaHuit rpy3a Ha MPYKHUHE OT JKECTKOCTH U MacChl.
19. HccenenoBanue 3aBUCHMOCTH CHJIbI TOKA Yepe3 NPOBOIHHK OT HANPSKEHHSL.

20. HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIaMIIOYKy OT HallpsKeHHS.

21. UccnenoBanue 3aBHCHMOCTH yrjla MPeloMICHHA OT yria NajeHusl.

[Iposepka 3adannbix npeonoI0NCeHUN (MPSIMbIe UIMEPEHUS UFUYECKUX 6eIUYUH U CDAGHEHUE 3A0AHHBIX COOMHOUEH U MEHCOY HUMU).
IIpoeepra cunomes

1. ITpoBepka runore3sl 0 JHHEHHON 3aBHCUMOCTH JUTHHBI CTOJIONKA KHAKOCTH B TPYOKE OT TeMInepaTypebl.
2 [TpoBepka runote3sl 0 NPSIMOIi MPONOPIHOHATBHOCTH CKOPOCTH MPH PaBHOYCKOPEHHOM JIBU)KEHUH MPOiIEHHOMY MYTH.
3 [IpoBepka rHIOTE3bI: MPH MOCIHEAOBATENHHO BIJIIOYEHHBIX JIAMIIOYKM ¥ MPOBOJHMKA WJIM [BYX [POBOJHHKOB

HalpsHDKEHWS CKUIaibIBaATE HEJIB3A (MOH{HO).
4, HPOBCpKa MpaBHJia CJI0XCHHS TOKOB Ha ABYX IapaJUIC/IbHO BKIIIOYEHHDBIX PE3HCTOPOB.

3HaKOMCTBO C TEXHUYECKMMH YCTPOHCTBAMHU W UX KOHCTPYHPOBAHHE
3. KoHcTpyHpoBaHHe HaKJIOHHOH MUIOCKOCTH C 3aJaHHbIM 3HaueHueM KIT/1.

6 KoncTpyrpoBanue apeoMeTpa U UCTIBITaHUE ero paboThl.

e CbOopka 3neKTpudecKoH Lenu U U3MEPEHHE CHITBI TOKA B €€ Pa3lIMYHbIX ydacTKax.
8 COopxa 271€KTpOMarHuTa U UCIbITAaHUE Er0 ACHCTBHA.

9 N3yueHue aIeKTPHIeCKOro JBUraTesis NOCTOSTHHOTO TOKa (Ha MOJIEIH).

10.  KoncTpyHpoBaHue 3J1€KTPOABHIATENS.

11.  KoHcTpyHpOBaHue MOJIENIH TEJIECKOIa.

12.  KoncTpyupoBaHHE MOJICIIH JOAKH C 3a/JaHHOH IPy30M0AbEMHOCTHIO.

13. OrieHka cBOEro 3peHus U nmojadop 04KoB.

14. KoHcTpyupoBanue npocreiiiero reseparopa.

15. V3yueHne CBOWCTR H300paKeHHs B JTMH3AX.



3. TemaTH4ecKkoe MIAHHPOBAHHE MPEIMETa ¢ yKasaHHEM KOJUYeCTBA 4acoB, (JopM opraHu3amuu y4eOHBIX 3aHATHI M OCHOBHBIX
BH/I0B Y4e0HOIi IeATeILHOCTH,

71 8 |9kn
No Copnepxanue i
KJT | K1 XapaKkTepuCTHKA OCHOBHBIX BHJIOB JICSTEIILHOCTH H (JOPM OpraHHU3alnH yueOHBIX 3aHATHH
n/m| yuebHOro npeaMera
Kosn-Bo vacoB
Beenenue - [IpuBOAUTE IPUMEPHI (PHU3MUYECKOIO TENA, SIBJICHHUS, Pa3IidaTh BELIECTBO U TEJNO.
OmnpeenuTh LEHy JEIeHHS H MOrPelHOCTb.
Ornpenenste 06beM XKHIKOCTH C TIOMOIIBIO MEH3Y PKH.
ITepoHauaibHbIe 6 [IpyBOIATH TPUMEPBL, JOKA3BIBAIOIIME CYLLECTBOBAHHE MOJIEKYI; ONPE/ICNIATE COCTAB MOJIEKYJ;
CBEIICHHA O CTPOEHHUH pelmarh KayecTBEeHHbIE 3a/1a4u Ha 1-e monoxkenue MKT.
BellecTBa OnpenensTe pa3Mep MaJloro Tesa.
Pernarth KayecTBEHHbIE 3a1aul Ha AanHoe monoxenue MKT; noka3eiBath JIBHKEHHE MOJIEKYT;
HKCNIEPUMEHTANBLHO JI0KA3BIBATH 3aBUCHMOCTH CKOPOCTH AU(Qy3HH OT TeMIeparypsl,
00BACHATH CMaYMBAaHUE U KANIUIUISIPDHBIC ABJICHMS.
Peinenne KayecTBEHHEBIX 3a1ay.
22 [IpUBOIMTE TIPUMEPBI PA3TTHYHBIX BHJIOB JIBH)KECHHUS, MATEPHAILHON TOUKH,

B3auMoneicTBre TE

110Ka3bIBaTh OTHOCHTEJILHOCTD JIBUYKEHHMS, ITYyTH, TPAEKTOPHH.

[IpumMeHsTh HOPMYIIBI CKOPOCTH, OIUCHIBATh JIBHIKEHHE MO rpaduKy CKOPOCTH,

OTpEENsTh CKOPOCTH M0 rpaduKy, CTPOUTEL rpapUK CKOPOCTH M JIBIIKEHHUS;

MepeBOIUTh €UHUIIBI H3MepeHus ckopocth B CH.

CpaBHHMBATh MAcchl TEJI TIPU MX B3aUMOJIEHCTBUH.

[IpuBOAMTE MPAMEPBI JIBUIKEHHS 110 MHEPIHHK; PEIIATh 3a/1a4H 110 TeMe.

Onpeaensits MAOTHOCTD 10 TabJHIle; NEPEBOIAUTE €IHHHUIIbI TUIOTHOCTH B CH.

Pemath 3a7aud | w 2 ypoBHel Ha pacueT IUIOTHOCTH, Macchl, oObema; paboTarh ¢ TaONIHYHBIMH
TaHHBIMH.

PaGoTtaTk ¢ Becamu, MeH3ypKoii. [IpOBOIMTE pacyeT IJIOTHOCTH U paboTaTh ¢ TabMHUIIEH MIOTHOCTH.
3amaqm 2 U 3 ypOBHS.

ITonb30BaThCs AMHAMOMETPOM.

I'paduueckn H300paXkaTh CHIIy H HAXOJHTh PABHOACHCTBYIOLIYIO HECKOJIBKHUX CHIL.

N306paxarh rpaduuecKu CUIY YIPYTOCTH, €€ PACCUMTHIBATH, H3MEPATh.

["paduueckn H306paxarh CUIlY TSIKECTH U PaCCUMTHIBATH €€.

Pasnuuarh Maccy Tesia M Bec Teja; OTpe/ieNiaTh BEC Tejia ¢ MOMOIIbIO JHHAaMOMEeTpa,

rpaduuecku n300paxaTh BEC.




["pasynpoBaTh NPYXKUHY U W3MEPATh CUIIbI JHHAMOMETPOM.
N3o06paxars rpadguuecky CUITY TPEHHSI, U3MEPSTh CHITY TPEHHUSL.

JlaBnenune TBepapix (19 Penrath kKauecTBEHHBIE 3aflauy; SKCIEPUMEHT MO ONPEICIICHHUIO AaBlieHHs OpycKa.
Tell, JKAAKOCTEHN U Penrats KauecTBEHHBIE 3aa4k; IPOBOAUTH OMbIThI HA 3akoH [lackans.
ra3os Pernarh KaueCTBEHHbBIE 3a1a4y; [IPUBOJINTH IPUMEPH] IPUMEHEHH aKBaJlaHra U IyOHHHBIX
anmnapaTosB.
PemaTh pacueTHbie 3aqadn 1 U 2 ypoBHSI.
[IpuBOAMTE NPUMEPHI IPAKTHYECKOTO IPUMEHEHUS COOOIIAIONIUXCs COCYI0B.
[Tons3oBaThest 6GapoMeTpOM-aHEPOHIOM.
PenieHre Ka4eCTBEHHBIX 3a/1a4.
[Tosib30BaTECS MAHOMETPAMH.
OO0bsICHEHUE TPUYHHBI BOSHHKHOBEHHSI apXHMEI0BOH CHJIBL.
Onpenensats cuny Apxumesna. Pabora ¢ tabnuneii;
BbIsSCHATH YCIIOBUS IIaBaHHSs Tell.
14 Pemats 3amauu 1 U 2 ypoBHS.
Perats KayecTBeHHbIE 33a4d HA BUBI U MIPEBpALeHHS MEXaHHYECKOH SHEpruu.
PaboTa 1 MOILIHOCTB. M306paxaTs pbruar rpaQu4ecKky; onpeaesTsh 1miedyo cuiibl. PopMyiHpOBaTh YCIOBHE PABHOBECHE
DHeprust pbIyara.
BBINOIHATE ONBIT U POBEPUTD YCIOBHE PAaBHOBECHE phlYara.
[IpuBOAMTH IPUMEPHI MONE3HON U 3aTPaueHHOM paboThI.
5 4
[loBTOpenune Pednexcus

TennoBbie ABNCHAN

26

VMeTh H3MEHATh BHYTPEHHIOI YHEPIHIO TE/a Pa3IndHbIMU CIIOCOOaMH.

YMeTh 00BSCHATH pa3nuyHble BUALI Termtonepenadyn Ha ocnose MKT u 00bscHsTE npuMeHeHne
Pa3sIHYHBIX BUJIOB TEMNJIONEPEIaUuH.

YMeTh PaCCUUTHLIBATE BHYTPEHHIOIO SHEPIHUIO.

'YMeTh u3MepSITh TEMIIEpaTypy.

PaccunThIBaTh KOTUYECTBO TETIOTHI.

YMETh ONpEeneaTh yAeIbHYIO TEILIOEMKOCTb TBEPIOr0 Teja.

[ IprMeHSITE 3aKOH COXPaHEHHSI YHEPTHH.

YMeTh PUMEHSITh YpaBHEHHE TEMI0BOT0 banaHca.

OOBACHATH arperaTHbie COCTOSIHUS BemecTsa Ha ocHoBe MKT.

[Tonb30BaThes TAOMIIAMU, PACCIUTHIBATH KOJIMYECTBO TEMIOTHI MPH JaHHBIX (PA30BBIX nepexonax,
00BsacHITH npolecch Ha ocHoBe MKT.

[Nonb3oBaTeest Tabmumamu, 00bsICHATE  nipoiiecchl Ha ocHoBe MKT.

YMeTh N3MEPATH H PaCCUMTHIBATH BIAXKHOCTH BO3/yXa.

O6BscHITE paboTy TypOuHEL, paccuuThiBaTs K11/ TerioBeix aBuraresnei.

DeKTpUyecKre

OI'lpL’JZ[t":.I'IE[TL 3HAKH 3JICKTPHUYCCKHX 3apsa0B BBaHMOﬂeﬁCTBYTOHIHX TEII.




SABJICHM A

YMeTh onpeaesisnTh KOJMYECTBO IEKTPOHOB B aTOME, YHCJIO IPOTOHOB B HEHTPOHOB B sIZIpE.
OOBCHATH pacipeeieHHe 3JeKTPUUECKHUX 3aps/IoB MPH Pa3IHYHBIX CII0c00ax 3IeKTPU3aIHU.
OOBACHSATE MPOIECCHI, CBI3aHHBIC C TEKTPHUYECKH 3aPsHKEHHBIMH TEJIAMH.

Omnpezensts HalpaBieHue Toka, 00bICHATE paboTy U Ha3HAYEeHHE HCTOYHHKOB TOKA.
UepTHUTh 3JIEKTPHYECKHE CXEMBI H COOHpaTh IPOCTEHIITHE AEKTPUUECKHUE LETIH.
PacCYHTHIBATE CHITY TOKA M MOJIB30BATHCS aMIIEPMETPOM. '

CoOuparh  3IEKTPUYECKYIO LIENb U H3MEPATH CHITy TOKa.

[Tone30BaThCsi BOJIBTMETPOM, PACCYHTHIBATE HAIPsKEHHE,

CoOupaTh 3MEKTPHUECKYIO LIeTIb U U3MEPSTh BOJIBTMETPOM HallpsKEHHE.

PaccYMTHIBATH COTIPOTHBIICHHE; O0BSICHAT, IOYEMY MPOBOHHUK HMEET CONPOTHBIICHHUE;
OnpeeNsTh y/elbHOe CONpoTHBIeHHE 110 Tabimie. Pemarts 3amaun Ha 3axon Oma.
[Top30BaThCsE aMIIEPMETPOM, BOJIGTMETPOM, SKCIIEPUMEHTAIBHO ONPENENATh CONPOTHBIICHHE
[POBOJHUKA.

CpaBHUBATH COMPOTHBIICHHS POBOJHUKOB IO UX BOJBT-aMIIEPHBIM XapaKTEPUCTHKAM.
Ornpeenars HANPSHKEHHE, CHITY TOKa M COMPOTHBJIEHUE MPU MOCIIEI0BATEIEHOM COEIMHEHUH
MPOBOTHHKOB.

OnpeensaTh HAPsHKEHHE, CHITy TOKa M COTIPOTHBIICHHUE MPH MapajuIEIbHOM COEIHHEHHH
[IPOBO/IHUKOB.

PaccuuThIBaTh pabOTY H MOIIHOCTH TOKA 3KCIEPUMEHTALHO, AHATMTHYECKH.

SHGKTPOMaFHHTHBIe
SABJICHHS

OHPG,E{CIIHTL MoJIKoCa MarHuTa, HanpapJieHHUE MarHUTHBIX CHITIOBBIX JIMHUHA.
YBenuuuBaTh MArHUTHOE JACHCTBHE TOKA, OIIPENCHATE HAIIPaBJICHHE MArHHTHBIX CHII0OBBIX JIMHHH

COJIEHOU/IA.
OnpeiesTh HalpaBieHUe CHIbl AMIIepa, TOKa, MarHUTHOTO TOJIsA, OOBICHATL paboTy KHHECKONA U
reHeparopa.

OO6BsACHATH pabOTY JIEKTPOABUTATEIS H HJIEKTPOH3MEPHTENLHBIX TIPHOOPOB.

[[puMEHATH MOTyYeHHbIE 3HAHHUA.

10

CBeToBbIE SIBJIICHHS

Paznuuath HCTOUHMKHU cBeTa. OOBSACHITH 00pa3oBaHHUE TEHH U TMONYTEHH, 3aTMEHHUS.

CTpOUTh X0/1 OTPAXKEHHOr0 Jy4a, 0003HAUaTh YIiibl MafeHHs 1 OTPaKEHHS;

CTPOHMTE M300paXceHHe Mpe/IMeTa B 3epKae.

CTpOMTH XO/1 MPETOMIICHHBIX JIydeil, OOBICHSATE SIBICHHA, CBSI3aHHBIE C IPEJIOMIIEHHEM CBETa;
00603Ha4YaTh YroJ NpejoMIeHHUs.

CTpouTth H300paXKeHHE MpeaMeTa B JIMH3C; PACCYUTHIBATD (DOKYCHOE PACCTOSAHHE H ONTHYECKYIO CHITY
JTMH3BIL.

DKCIEPHUMEHTATLHO OMpPeesTh (POKYCHOE PACCTOSHHE U ONTHYECKYIO CHITY JIMH3BI.

OOBACHATH paboTy ri1a3a; Ha3HAYEHUE U JEHCTBHE OUKOB.

11

3aKoHbI
B3aHMOICHCTBHS H
IBHKEHHS TEJI
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VMeTh I0Ka3bIBaTh HA IIPEMEPAX OTHOCHTEBHOCTD JIBHIKEHHS; YMETh Ha IPUMEPAX pa3uuars,
SBJIETCS TEO MAaTePHATLHOH TOUKON HIIH HET.

YMeTh OMpEeAeIaATE MEPEMELICHHUE TEJIA. Paznuuath MYyTh, EPEMELICHHE, TPACKTOPHIO.




YMeTh ONUCHIBATH JIBHXKEHHE 110 €ro rpaduKy H aHATHTHYECKH.

CpaBHHBAThH Pa3IMYHBIEC BUJIbI JIBHIKEHHS, HAXOIUTH OCODEHHOCTH.

VMeThb olpeneNsaTh CKOPOCTh U NepeMelleHHE.

YMeTh pacCUUTHIBATH XapaKTEPHCTUKH PAaBHOYCKOPEHHOTO JBHIKEHHS.

VMeTh pacCUHTHIBATh YCKOPEeHHe CBOOOTHOTO MaieHH s,

OGBCHATD IPUPO/IHBIC ABJICHHS, CBA3aHHbBIC C CHJIAMH BCEMHPHOI'O TATOTEHHS.

YMeTh onpenenaTh XapaKkTePUCTHKH PABHOMEPHOTO JIBHIKEHHS TENA 110 OKPYIKHOCTH.

VMeTh BBIBOAUTH (hOPMYITY MEpBOil KOCMHYECKOH CKOPOCTH.

OnpeaensiTe 3aMKHYTYIO CHCTEMY, IPUMEHSATE 3aKOH COXPAHEHHs HMITYJIbca K 00BICHEHHUIO SBJICHHH.
VMeTh 00BICHATH PeaKTHBHOE JIBUIKEHHE U €ro IIPHMEHEHHUE.

IMMOBTOPEHHE

Mexanuueckue 9 [YMerb NPUBOAMTH MPUMEPHI K0J1€OATENBHOTO IBHKEHUS
KoseOaHust U BOJIHBI. VYMeTh pasinyarh pa3Iu4HbIe BHJIbI MEXaHHYECKUX KOJIeOaHUH. Y METh BbISICHATH YCIOBHS
3ByK BO3HUKHOBEHMS U CYLIECTBOBaHHs KolebaHuii.
12 VMeTh OMHUCHIBATh MPEBPALIEHUE YIHEPTHU IIPH CBOOOIHBIX KOIEOaHHSIX.
YMeTh CTPOHTH rpadK, BEIBOJUTH ypaBHEHHE rAPMOHHYECKOTO KONEOaHHs.
YMeTh pacCUUTHIBATH EpHOJ KonebaHuil. YMeTh onuchiBaTh KoJIeOaHus 110 rpadHKy.
VYMeTh 10 pe30HAaHCHBIM KPUBBIM CPaBHUBATh TPEHUE B CHCTEMAX; Pa3/IMyaTh ONpeesIeHHe U
yCJIOBHE pe30HaHca. Pa3inuuaThk TUIBI BOJIH; PAaCCUMTBIBATE JJIMHY H CKOPOCTh BOJIHEIL.
DNeKTPOMarHUuTHOE 14 |YMeTh monp30BaThCs MpaBuiioM OypaBunka U rpaduuecku H300paxxaTb MarHMTHOE TIOJIE.
nojue OOBACHATE pab0OTy TPOMKOTOBOPHTEIS], JJIEKTPOH3MEPHTENILHBIX IPUOOPOB.
13 YMETh IPUMEHATH 3aKOHBI K PELICHHIO 3a/1a4.
OOBSACHATH ABJICHHS, CBI3aHHBIE C SIBJIEHHEM JJIEKTPOMarHUTHOM MHIYKI[MH.
Jloka3bIBaTh YHUBEPCAIbHOCTH OCHOBHBIX 3aKOHOMEPHOCTEH BOJHOBBIX IMPOLECCOB JIS BOJIH
1000 NMPUPOIBI.
Crtpoenue atoma u 12 |/Toka3bIBaTh CIOMKHOCTH CTpocHHUS aToMa. OOBICHIATH CBOHCTBA H3JIYYECHHS.
aTOMHOTO si/pa. O6bsACHATL pabOTy CUETUHKOB. PacCunThIBaThH YHEPTUIO CBA3U M AE(EKT Macc.
14 [Mcnone3oBanue PaccuuThIBaThH JHEPreTHYECKUH BBIXO/L SI/IEPHBIX PEaKIIU.
SHEpPruu aTOMHBIX OOBACHATH NPUMEHEHHE SIIEPHON SHEPTHUH H SIAEPHOTO U3ITYyUYEHHS.
SIep.
CtpoeHue u 3 |YMeTh XapaKTepu30BaTh FEOLEHTPHUECKYIO U FeTHOLEHTPHUECKYIO cHCTEMbl MUPa. OOBACHATH
|5 [BOLOLMS (busnueckyto npupoaa HebecHbIX Tl COTHEYHOH CHCTEMBI.
Bcenennoi O6wsicusaTh mpoucxoxkaeaue Conneunoit Cucremsl, pusnueckyio npupoay ColHua u 3Be3J,
cTpoeHuie BeenenHoid, spomonuto BeeneHHO.
16 Wrorosoe 5 [|[IpumeHsTH 3HAHUS K PELICHHIO 3a/1a4 Mo TeMaM Kypca pusuku 9 Kiacca




[puaoxenne 1
O6mue MoaXxoabl K OleHKe Y4eOHBIX JOCTHKEHHIH yJaluxcs no pusuke

OueHka yCTHBIX 0TBETOB y4aIHUXCS.

Oyenxa 5 craBUTCS B TOM Cllydyae, €CITH yJalIMiiCs TOKa3bIBAeT BEPHOE MOHMMaHHE (H3MYECKOH CYIIHOCTH paccMaTpHBaecMbIX
SIBJICHHH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, JaeT TOYHOE OIpe/IeNeHHe M HCTOJKOBAHME OCHOBHBIX IOHSATHH M 3aKOHOB, TEOPHH, a
TAK)KE MPaBHIIBHOE OIpe/ieiicHHe (PH3MYECKHX BEIMYMH, HX CIHHHI[ W CIIOCOO0B H3MEPEHHSI; IIPABHIIBHO BbINOJHAET YEPTEKH, CXEMBI H
rpad)uKn; CTPOUT OTBET MO COOCTBEHHOMY IIJIAHY, COMPOBOMIAET PACCKA3 HOBBIMH MPHUMEPaMH, YMEET TPUMEHTh 3HaHHS B HOBOH CHTyalluu
MPH BBHINOJHEHHH MPAKTHYECKUX 3aJlaHHii; MOXKET YCTaHAaBIHBATh CBSI3b MEXJYy H3y4YaeMbIM H paHee M3YYEHHBIM MaTepHalioM [0 Kypcy
(u3HKH, a TAK)KE C MATEPUAIIOM YCBOCHHBIM IPH U3YYEHHHU JAPYTHX MPEIMETOB.

Oyenxa 4 craBUTCS B TOM Clyyae, €Clid OTBET YUYEHHKa YJOBJIETBOPSET OCHOBHBIM TPeOOBAHMSAM K OTBETY HA OLEHKY 5, HO 0e3
HCIONB30BaHUs COOCTBEHHOTO IUIaHa, HOBBIX TPUMEPOB, Oe3 MPUMEHEHHs 3HaHWH B HOBOM cHTyaluH, Oe3 HCIONb30BaHHUs CBs3El ¢ paHee
M3y4YEHHBIM MAaTE€pPUaIOM, YCBOGHHBIM [PH H3YyYEHWH JPYTHX NPEIMETOB; €CIHM ydalluiics NOMYCTHJ OJHY OIIHMOKY uinM He Oosee ABYX
HEZI0YETOB U MOKET HCIPABHTh HX CAMOCTOSITENILHO MIIM ¢ HEDOIIBIION MOMOIIBIO YUHTES.

Oyenxa 3 cTaBATCS B TOM Ciydae, €CIIH YYallHiics MPaBUIBHO MOHMMaeT (U3HYECKYIO0 CYMIHOCTh PACCMATPUBAEMBIX SIBICHHH M
3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS OTIelbHble Mpo0ebl B YCBOGHHH BONPOCOB Kypca (DM3HKH; HE MNpENATCTBYeT AalbHeHIeMmy
YCBOEHHIO MPOrpPaMMHOIO MaTepHalia, YMEET NMPUMEHSTh MOJyYeHHbIe 3HaHWS TPH PEIICHHH MPOCTBHIX 3aJ1a4 ¢ MCIOJIb30BAHUEM TOTOBBIX
dopmyi, HO 3aTpyaHsSeTCS NpH PEUICHHH 3aaad, TpeOyoumx npeodpa3oBaHus HEKOTOPHIX (OPMYJI; JOMYyCTUN He Dosee onHON rpyboit W
01HO# Herpy0Ooii omuOKkH, He GoJiee IBYX-TpeX HEerpyObIX HEJ0YETOB.

Oyenrxa 2 CTaBHTCS B TOM Cllydae, €C/IA ydalluiics He OBJIA/Ie]l OCHOBHBIMH 3HAHUSMH B COOTBETCTBHH C TPEOOBAHHAMHU U JIOIYCTHII
Gosblre 0HOOK U HEOYETOB, YeM HEeOOXOIUMO JIJIS OTIEHKH 3.

Oyenka I CTaBATCS B TOM cJIydae, eClid YYeHHK HE MOXKET OTBETHTh HH Ha OJIMH M3 NIOCTABIEHHBIX BOIIPOCOB.

Onenka NHCbMEHHBIX KOHTPOJILHBIX padoT.

Oyenka 5 craputcs 3a padoTy, BRIMOJIHEHHYIO MOJIHOCTRIO 6e3 OlIHOO0K B HEeJJ0UeTOB.

Oyenka 4 craBuTcs 3a paboTy, BHINOJIHEHHYIO OMHOCTBIO, HO NIPU HaIU4YHK He Oonee 0JHOI OMMOKK M OJHOro HejoueTa, He Ooee
TpeX HEJI0YETOB.

Oyenra 3 craButcs 3a paboTy, BBINMOJHEHHYIO Ha 1/3 Beeit paboThl MpaBUILHO WM TIPH JONYIIEHHH He Oonee oHON rpy0oid ommbdKu,
He GoJiee Tpex HerpyObIX OomHUOOK, 0IHOM HEerpyOoi OIIHOKH U TPeX HEAOYETOB, PH HAJTHUYUHU YETHIPEX-TIATH HEJO0YETOB.

Oyenra 2 craButed 3a paboTy, B KOTOPO# YHCI0 OmMUOOK ¥ HEJO0YETOB MPEBBICHIIO HOPMY JUIS OLEHKH 3 MJIM MPaBUIIGHO BBINOJIHEHO
menee 2/3 paboThl.

QOuenka 1 ctaButcs 3a paboTy, HEBBITOJHEHHYIO COBCEM HIIM BBIOJHEHHYIO € IpyOBIMH OIIHOKaMu B 3a/1aHMsIX.

Ouenka naboparopubix pador.

Oyenka 5 CTaBUTCS B TOM Cllydae, €CIH Y4YalIMiCs BBINOJHHI paboTy B MOMHOM o0beMe ¢ coOmoAeHHeM HeoOXoauMoil
MOCJIe/I0BATEILHOCTH TPOBEIEHH S ONBITOB W M3MEpPEeHHI; CaMOCTOATENIbHO M PallMOHAILHO MOHTHDYET HE0OXoaumoe o0opyjoBaHUE: BCE
OIBITBI TPOBOJMT B YCIIOBHUSIX M peikHMax, 00ECICUHBAIOMINX MOJYYCHHE MPaBHJIbHBIX PE3ylbTaTOB M BBHIBOJOB: cobmonaeT TpeboBaHMs
npasui 6€30MacHOro TPy/a; B OTYETE MPABUILHO M aKKYPaTHO BBITIOJHSECT BCE 3aITMCH, TAOJIUIIbL, PUCYHKH, YEPTEIKH, rpad UKy, BEIYHCIICHHS,
NPaBUIIbHO BbITTOJIHACT aHAIN3 MOTPELTHOCTEH.



Ouyenka 4 CTaBUTCS B TOM CIIydae, C/H ydJaIiuiics BbIOJIHII paboTy B COOTBETCTBHH C TPeOOBAHHAMH K OLEHKE 5, HO JOIyCTHII /1Ba-

TPH HejoueTa, He Oosee oaHo# HerpyOol olmMOKY U OJHOTO HEJ0YeTa.

Oyenrxa 3 cTaBUTCS B TOM CiIydae, €ClM y4alluics BBINOJIHUI paboTy HE MOJHOCTHIO, HO 00BeM BBIITOJIHEHHOM YacTH TAKOB, YTO

MO3BOJISIET MONYYHUTH NPaBUIbHBIE PE3YILTATEl H BBIBO/IbI, €CITH B XOJIC NTPOBCIACHHS OIIBITA H HBMGPCHHﬁ OpITH JOMYILICHbI OIIMOKH.

Oyenxa 2 cTaBUTCS B TOM Clydae, eclM yualiuiicsl BBIIOJHKI paboTy He MOJTHOCTBIO M 00BeM BBHIOIHEHHOH paboThl HE TO3BOJISET

CecJIaTh NPAaBHIILHBIC BBIBOABI, BEITHCIICHHSA HaOmoIeHus MPOBOJHITHCE HEMPABHIIbLHO.

Oyenxa I cTaBUTCS B TOM CIIyvae, eCclii yJalluiicsi COBCEM HE BBIIIOJIHHII paboTy.

Bo 6cex cyuasnx oyenka CHUMCAemces, eciu yuauuiics ne cobuodan mpebosanuil npasui 6e30nacHozo mpyoad.

Hepeuenwv ouindok
L. I'pyObie omubxu

L

2.
3

4
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He3Hanue omnpeneneHMi OCHOBHBIX MOHSTHiL, 3aKOHOB, MpaBHJ, MOJOXKEHHH Teopuu, (opMyn, OOMIETIPHHATHIX CHMBOJIOB,
0003Ha4YeHust PU3NUECKUX BEJIMYHH, €AUHHIY H3MEPEHHS.

Heymenue BBIIENATH B OTBETE ITIdBHOE.

HeyMmeHue pUMEHSThL 3HAHHS U PENICHHs 3a/1a4 ¥ 00bsiCHeHHs (H3HUYECKHX SBICHHI; HENPABUIBHO CHOPMYIIHPOBAHHbIE BOTIPOCHI,
3aJIaH|s WK HEBEPHBIE 00BSICHEHHS X0/1a HX PEIICHHUs, He3HAHUE MPUEMOB PELICHHS 3a1a4, aHAJIOTHYHbIX PaHee PEHICHHBIM B KITacce;
OLIMOKH, NMOKA3bIBAIONINAE HEMPABUILHOE IOHUMaHKHE YCI0BHS 3aJa4i WJIH HETPaBUIIbHOE UCTONKOBAHUE PEILIEHHS.

HeymeHue 4HTaTh H CTPOUTH rPaHKH U NPHHIHITHAIBLHBIE CXEMBI

HeyMmenue HoAroToBuTh K paboTe yCTaHOBKY Wit NaboparopHoe 0OOpyAOBaHHE, MPOBECTH OMbBIT, HEOOXOAMMbIC pPAacyeThbl HIIH
HCII0JIB30BATH TOJyYEHHbIE JAHHbIE JUIS BEIBOJIOB.

HebpexHoe orHomeHue K jjabopatopaoMy 000py/J0BaHHIO H H3IMEPHTEIBHBIM IPHOOpaM.

Heymenue onpenenuTh Moka3zaHus U3MEPHTENBHOIO Npudopa.

Hapyuienue TpeGoBanmii npasull 0€301acHOr0 TPyAa IPH BBINOJTHEHHUH SKCIIEPUMEHTA.

I1. HerpyOnble omudKm.

I;

L

Hetounoctd GopMyIMpOBOK, OTIpe/ie/ieH i, 3aKOHOB, TEOPH, BEI3BAHHBIX HEMOJIHOTOH OTBETAa OCHOBHBIX TIPH3HAKOB ONpPE/EIseMOro
nouaTus. OmuOKH, BEI3BaHHBIE HECOOIOICHHEM YCIIOBHH MPOBEIEHHUS ONbITA UITH HU3MEPEHHH.

Omm6KH B yCIOBHBIX 0003HAYEHHAX HA MPHHLMIHAIBHEIX CXeMaX, HETOYHOCTH uepTexeil, rpadukos, cxem.

[Tpornyck MK HETOYHOE HANMCAHHE HAMMEHOBAHUI1 €IMHHIL PU3HYECKUX BETHIHH.

HepauuonanbHblii BBIOOP X0a peLIeHHS.

IT1. Hegouernl.

F S . B

HepannoHaisHbIE 3allMCH MPH BHIYKCICHHSX, HePAallHOHANBHEIE IPUEMB] BHIYHCIIEHHUH, MPpeodpa3oBaHuii U pelIeHUs 3aa4.
ApudmMeTHyecKre OMMOKH B BBIYHCICHHUX, €CJIH YTH OLIHOKH rpy00 HE HCKaXaroT pealbHOCTD 110JIy4EHHOI'0 pe3ybTara.
Otie/ibHBIE MOTPEIHOCTH B (JOPMYIHPOBKE BONPOCA UITH OTBETA.

HebpekHoe BBINOJIHEHNE 3anicei, YepTexei, cxeM, rpagukos.

Opdorpabudeckne U MyHKTYallMOHHbIE OIIUOKH.



Ilpunoxenne 2

MarepuajibHO-TeXHHYeCKOoe odecreuenne 00pazoBaTeILHOIO Npouecca.
B wkone mMetores kabuHer ¢usmku. [lomemenue kabuueta (DM3HKH  YJOBIETBOPSET TpeOOBaHMAM JeHcTBYomHX CaHHTapHO-

snuaeMHosIorHYeckuX npasit ¥ HopMaTuos (CanlluH 2.4.2. 178-02). ITomelienre He MOJHOCTBIO 0DecrieyeHa THTIOBBIM obopyaoBaHUEM,
B TOM 4YHCJE TEXHHYECKHMH CpPEACTBAMH 0OyuyeHHs, yKa3aHHBIM B HACTOSAIIMX TPeOOBaHMSX. a TAKKE CIENHATH3HPOBAHHOH y4eOHOH

mebennro.

O6opynoBanune u npubopbI.
Homenknarypa ydeGHOro o6opyaoBanus mo (u3MKe OMpenensercs CTaHAapTaMu (u3nveckoro oOpasoBaHHsA, MHHHMYMOM COJEpIKaHHS

yuebHOro Marepuaiia, 0a3HCHO# mporpamMmoii obmero obpasosanus. JlabopaTtopHOoe M JEMOHCTPAHOHHOS obopyIoBaHHE yKazaHO B

INepeune yueGHoro o6opyopanus 1o usuke s 06meobpasoBaTenbHbIX yupexnenui PO.
JI1st IOCTAHOBKH JEMOHCTPAIMH JOCTATOYHO OJIHOTO SK3eMILIspa 000py/[0BaHus, U (PPOHTATBHEIX JTAOOPaTOPHEIX padoT HE MeHee

OJHOI'0 KOMILIEKTA Oﬁopy,[lOBaHHH Ha IBOHX YHalllUXCA.



