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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma o ¢usnke Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUsl COCTABJICHA HA OCHOBE TIOJIOKEHUN W TpeOOBAaHUI K pe3ybTaTaM OCBOCHUS
Ha 0a30BOM ypOBHE OCHOBHOW 00pa30BaTeinbHOI nmporpammsl, mpeacraBieHHbx B @I'OC 00O, a takxe ¢ yuérom denepanbHOi paboyeil mporpaMMsl
Bocniutanus v Konuenmuu npenonaBanus yaeoHoro npeamera «Dusnkay.

Copnepxanue mporpammbl 10 (U3MKE HampaBiIeHO Ha (OPMHPOBAHHWE ECTECTBEHHO-HAYYHONW TPAMOTHOCTH OOYYAIOMIMXCS M OpPraHH3aLHUI0
n3y4eHus (U3MKH Ha JeSTEIbHOCTHON OCHOBE. B mporpamme no ¢usuke yduTHIBAIOTCS BOBMOKHOCTH Y4E€OHOTO IIpeaMeTa B peanu3aluu TpeOoBaHUM
OI'OC OO0 k miIaHUpPyEeMbIM JUYHOCTHBIM U METANpeIMETHBIM pe3yabTaTaM OOydyeHHs, a TakkKe MEXIPEAMETHbIE CBSI3M €CTECTBEHHO-HAYUHBIX
y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUsL.

[Iporpamma mo ¢u3uKe ycTaHaBIMBAET paclpesiesieHHe y4eOHOro marepuaia Mo rojaMm oOydeHus (IO Kjaccam), MpejiaraeT MPUMEPHYIO
MIOCJIEIOBATEILHOCTD N3YUEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSI IPEIMETHOTO COAEP KaHMSI U yUETE BO3PACTHBIX 0COOEHHOCTEH 00y4daron uxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa C IMEIbI0 OKa3aHUS METOAMYECKON TMOMOIIM YUWUTETI0 B CO3/IaHWU pabodveil MporpaMMbl MO ydeOHOMY
MpeIMeETYy.

®uznka SBISIETCS CUCTEMOOOPA3YIOUIUM [UIsl €CTECTBEHHO-HAYyYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE
MPOIIECCOB U SIBIICHUM, U3y4aeMbIX XUMHEH, OMOIOTHEeH, acCTpOHOMUEH B (U3NIeCcKoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHUHY
MUpa, IPeIOCTaBIsIeT Haubosee sCHble 00pa3Libl MPUMEHEHHS] HAyYHOTO METO/Ia MO3HAHUs, TO €CTh ClI0co0a MOJYYEeHUs JOCTOBEPHBIX 3HAHUM O MHpeE.

Onna w3 TMaBHBIX 3a1ad (U3MUECKOro oOpa3oBaHUsSI B CTPYKType 0OIIero oOpa3oBaHHS COCTOMT B (DOPMHUPOBAHMH €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH M UHTEpeca K HayKe y 00ydarouuxcsl.

WN3yuenne ¢usukun Ha 0a30BOM  ypOBHE MpeArnojiaraeT OBJaJieHHE  CICAYIOIMIMMH  KOMIIETEHTHOCTSIMH,  XapaKTepU3YIOUIUMU
€CTECTBEHHO-HAYYHYIO TPAaMOTHOCTb:!

® HAy4yHO OOBSICHSTD SIBIICHUS;
® OICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHMUS;
® UHTEPNPETUPOBATH JaHHBIC U UCHIOIB30BaTh HAYUHbBIE JOKA3aTENbCTBA AJISl IOJTyYSHHS BBIBOJIOB.

[enu uzyyenust GU3MKU Ha YpOBHE OCHOBHOTO 00IIero oopazoBanus onpeaencHsl B Konueniumn npenoaaBanus yueOHoro npeamera «Dusukay B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit dexeparu, peann3yonUX OCHOBHbIE 0011e00pa3oBaTeIbHbIe MPOrPaMMBbI, YTBEPKIAEHHON pelieHueM
Komnernn MunuctepcerBa npocsenieHus: Poccuiickoit @enepamnuu (mpotokoi ot 3 aexadps 2019 r. Ne [1K-4BH).

Hean u3yvyenus Ppu3nKu:

e npuoOpeTeHre MHTEepeca M CTpeMIIEHUS OOydarolluXcs K HaAyYHOMY M3YYEHHIO MPHUPOJIbl, Pa3BUTHE UX MHTEUIEKTYAIbHBIX U TBOPYECKUX

CIIOCOOHOCTEH;
® Dpa3BHUTHE NMPEACTABICHUI 0 HAYYHOM METO/Ie MMO3HAaHUs U (OPMHUPOBAHUE UCCIIEJOBATEIIBCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;
e (HopMHUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pPe3yJbTaTa U3y4eHHsI OCHOB CTPOCHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;



e (opmupoBaHUE MPEACTABICHUN O poid (PU3UKY IS pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE TPEJCTABICHUH O BO3MOXKHBIX cdepax Oyaymiedl npodecCHOHATHHON AEATEIHHOCTH, CBSI3aHHOW C (U3UKOH, MOATOTOBKA K
JalbHEHIIIeMy OOy4EHUIO B 9TOM HAIPABJICHUH.

JlocTKeHHEe 3TUX LEJIeH MPOrpaMMEI 10 (PU3KUKE Ha YPOBHE OCHOBHOTO 00IIero 0 Opa3oBaHus 00SCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3a4a4:

® 1pHoOpeTeHue 3HAaHUH O JUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHHUYECKUX, TEIUIOBBIX, JIEKTPUYCCKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

® TpHOOpeTeHNEe YMEHUH ONMUCHIBATh H OOBSACHATH (PU3HUECKUE SBJICHUS C UCIIOJIb30BAHUEM TTOJTYICHHBIX 3HAHU;

® OCBOCHHE METOJIOB PpEHICHWS TPOCTCUITNX PACYETHBIX 3aJad C  HCIOJb30BAaHHMEM (DU3UYECKHX MOJIENCH, TBOPUYECKUX H
MIPAKTUKO-OPUCHTUPOBAHHBIX 33124,

® pa3BHUTHE YMCHHM HAOIIOIATh MPHUPOIHBIC SBJICHUS M BBIMOJTHATH OIBITHI, JTAOOPATOPHBIE PabOTHI M AKCIEPUMEHTAIbHBIC HUCCICIOBAHUS C
HCI0JIb30BAHNEM U3MEPHUTEILHBIX TIPUOOPOB;

® oOocCBOcHHE NMPUEMOB paboThl ¢ MHMopManueld (HU3MUECKOTO COJIEp)KaHUs, BKIOYas WHPOPMAIUIO O COBPEMEHHBIX JIOCTHIKCHUSX (DU3HKH,
aHaJIN3 M KPUTHIECKOE OIICHUBaHUE WH(POPMAITUH;

® 3HAKOMCTBO €O cdepaMu MPOoPECCHOHATBHON JESTSIIEHOCTH, CBI3aHHBIMH C (PU3UKOH, U COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha
JTOCTHKEHUSX (PU3HUIECKON HAYKH.

Ilcuxonozo-nedazocuueckasn xapakmepucmuka ooyvaruwuxcsa c 3I[IP

O6yuatomuecs ¢ 3I1P BapuanT 7 MOCTUTAIOT K MOMEHTY MOCTYIUUICHHUSI B IIIKOJIY YPOBHS NMCUXO(U3NUYECKOTO PAa3BUTHS OJIM3KOTO K BO3PACTHOMN
HOpPME, HO OTMEYATCsS TPYIHOCTH MPOU3BOJBHOM CaMOPETYJSLNN, MPOSIBISIIOMIEHCS B YCIOBUAX JEATEIBHOCTH M OPraHU30BAaHHOIO MOBENCHHUS, U
MPU3HAKK OOIIEH COIMATbHO-IMOIIMOHATILHOM HE3PEIOCTH.

Kpowme Toro, y nanHoii kareropuu 00ydaromuxcs MOTYT OTMEYaThCs MPU3HAKH JETKONH OpraHu4ecKoi HeTOCTATOUHOCTH IIEHTPATbHONW HEPBHOM
cuctembl (LIHC), Bripaxkaromuecss B MOBBIIIEHHOW MCUXUYECKONH HCTOIIAEMOCTH C COMYTCTBYIOIIUM CHUXEHHEM YMCTBEHHOM pabOTOCIOCOOHOCTH U
YCTOMYHMBOCTH K MHTEJUIEKTYaJIbHBIM M 3MOLIMOHAIBHBIM HATPY3KaM.

[ToMUMO TEepeurciIeHHBIX XapaKTePUCTHK, y OOYYaromMXCsl MOTYT OTMEYaThbCs TUIIUYHBIC, B Pa3HOU CTENEHU BbIpaKEHHbIC, AUCHYHKIUU B
cdepax MpoCTPaHCTBEHHBIX MPEJCTABICHUHN, 3PUTEILHO-MOTOPHOM KOOpAUHAIINH, (POHETUKO-(DOHEMATUYECKOTO PA3BUTHSI, HEHPOIMHAMUKH U JIp.

Ho npu stom Habmrogaercs ycroHunBOCTh (hOpM aIaliTUBHOTO TIOBE/ICHUSI.

Ocoovie obpazosamenvHble nompedHoCmu

- ajanTanus OCHOBHOHM 0011e00pa3oBaTeIbHONM MpPOrpaMMbl HAyajdbHOTO OOIIEro oOpa3oBaHHUA C Y4YETOM HEOOXOJUMOCTH KOPPEKIUH
NICUXO(HU3UUECKOTO Pa3BUTHS;

- obecrieueHue 0co0O0il MPOCTPAaHCTBEHHOM M BPEMEHHOW OpraHM3aluu 00pa3oBaTelbHON Cpeibl C Y4eTOM (PYHKIMOHAJIBHOTO COCTOSIHHS
neHtpaibHoi HepBHOM cucteMbl (LUHC) u HelponuHamMuMkM Ncuxudeckux mporeccoB oOydaromuxcs ¢ 3I1P (ObicTpoit McTOIaeMOCTH, HHU3KOU
paboToCTIOCOOHOCTH, TOHKEHHOTO 00IIEro TOHYyCa U JIp.);



- KOMILJIEKCHOE COIMIPOBOXKACHUE, TapaHTHPYIOIIEe MOTydeHHe He0OX0AMMOTO JISUCHNsI, HAPaBJIEHHOTo Ha ynydmenue aesareabHoctd LIHC u Ha
KOPPEKIMIO TOBEICHUSA, a TAaKKe CHEIMATbHON NCUXOKOPPEKIMOHHONW MOMOIIM, HANpPaBJIEHHONH Ha KOMIICHCALHUIO JE(PHUIUTOB 3MOIMOHAJIBHOTO
pa3BuTUsl, (OPMUPOBAHUE OCO3HAHHOMN CAMOPETY/ISLUU IO3HABATEILHOM JIEATEIBHOCTH U IOBEACHUS;

- opraHm3aims mporiecca OOydeHHsI C y4eTOM CIenU(DHKN yCBOSHUS 3HAHWW, YMEHHHU W HaBBIKOB oOydarormmmucs ¢ 3[IP ¢ yderom Temra
yueOHOH paboTh! ('MONIaroBomM» MpeIbsBICHHH MaTepualia, JI03UPOBAHHON MOMOIIX B3pPOCIIOT0, HCIOIB30BAHUN CIIEIUATBHBIX METOJIOB, IPUEMOB U
CpPEACTB, CIIOCOOCTBYIOIMMX KaK 00IIEMY Pa3BUTHIO 00yJarOIIerocs, Tak 1 KOMIIEHCAIUY HHIUBUIYaJIbHBIX HEJOCTATKOB PA3BUTHS);

- y4eT aKTyaJbHbIX M MOTEHIIMAJbHBIX MO3HABATEJIbHBIX BO3MOXKHOCTEH, o0ecrieueHne WHIUBUIYAIbHOIO TeMIa OOy4YeHUs] U MPOJBHKEHUS B
00pa3zoBaTeIbHOM MPOCTPAHCTBE IS pa3HBIX Kateropuii ooyvatontuxcs ¢ 3I1P;

- IpOoMIAKTUKA U KOPPEKLMSI COIIMOKYJIBTYPHOM U IIKOJIBHOM Je3a/anTaluu;

- MOCTOSIHHBIM (IIOIIAroBbIil) MOHUTOPHUHT PE3YJIbTATUBHOCTH OOpa30BaHUsI U CHOPMUPOBAHHOCTH COIMAIBHOM KOMIIETEHIIMH O00Y4Jaroluxcs,
YPOBHS U AMHAMUKH MCUXO(PHU3NUECKOTO Pa3BUTHS;

- obecrieueHne HEMPEPHIBHOTO KOHTPOJIS 32 CTAHOBJIEHHWEM yueOHO-TIO3HABATENBHON JiesTeIbHOCTH oOyuatomerocs: ¢ 3I1P, mpomomkaromerocs
710 TOCTUKEHUS YPOBHSI, TO3BOJISIONIETO CIPABIATHCS C YI€OHBIMH 33JaHUSIMH CAMOCTOSITENIBHO;

- MOCTOSIHHOE CTUMYJIUPOBAHME MO3HABATENIbHON aKTHUBHOCTH, MOOYXKJEHUE MHTepeca K cebe, OKpyXKaloueMy MpeIMETHOMY U COLUATbHOMY
MHUDY,

- TOCTOSIHHAsI TIOMOIIb B OCMBICIICHUM M PAaCIIMPEHUM KOHTEKCTAa YCBAaWBA€MBbIX 3HAHUW, B 3aKpEIJIEHUW W COBEPIICHCTBOBAHUM OCBOEHHBIX
YMEHHUI;

- crienragbHOe O0yYeHHE «IIEPEHOCY» CPOPMUPOBAHHBIX 3HAHUN M YMEHHI B HOBbIE CUTYallUH B3aUMOJICHCTBHS C IEHCTBUTEIBHOCTbIO;

- IOCTOSIHHAS aKTyallu3alus 3HaHUM, yMEHUH U 0JJ00psieMbIX 001IECTBOM HOPM MOBEACHUS;

- UCIOJIb30BaHUE IIPEUMYIIECTBEHHO O3UTUBHBIX CPEACTB CTUMYJISALIMM IE€ATEIbHOCTU U TOBEACHUS;

- pa3BUTHE U OTpabOTKa CpPEICTB KOMMYHUKAIMM, MPUEMOB KOHCTPYKTHMBHOTO OOIIEHHS W B3aUMOACHUCTBHS (C 4JIEHAMH CEMbU, CO
CBEPCTHUKAMH, C B3pOCIBIMH), GOPMUPOBAHNE HABBIKOB COLMAIBHO 0JJ00PSIEMOro MOBEICHUS;

- crienrasIbHasi ICUXOKOPPEKIIMOHHAS TIOMOIIlb, HalpaBlieHHas Ha popmu

poOBaHHE CIIOCOOHOCTH K CAMOCTOSATEIbHOM OpraHu3alud COOCTBEHHOM NEesTeIbHOCTH M OCO3HAHUIO BOSHUKAIOLIUX TPYIHOCTEH, POPMUPOBAHUE
YMEHHUS 3alpallliBaTh U UCIOJIb30BAaTh IIOMOIIb B3POCIIOrO;

- o0ecrieueHre B3aMMOJICHCTBHS CEMbH M 00pa30BaTEIbHON OpraHU3aly (COTPYIHUYECTBO C POIUTENIIMU, aKTUBHU3AIUS PECYPCOB CEMBbH s
(opMUpPOBaHUS COLMAIBHO AKTUBHOW MO3ULIMHU, HPAaBCTBEHHBIX U OOLIEKYIBTYPHBIX LIEHHOCTEN).

Ha u3ydyenue ¢usuku (60a30BbIil ypoBEHB) Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBanus oTBoauTCs 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B
HeZeno), B 8 kiacce — 68 yacoB (2 vaca B Hezieno), B 9 knacce — 102 yaca (3 yaca B HeJlenio).



JUist KaKJI0TO KJlacca MpeAyCMOTPEHO Pe3epBHOE BpeMsi, KOTOPOE MOXKET ObITh MCIOIB30BAHO YYaCTHUKAMU 00pa30BaTeIbHOTO MpoIiecca B
nensix (popMUpoOBaHUS BApUATUBHOM COCTABJISIONICH 00pa30BaTEIbHOTO MPOLIECCa U PaCHpeAessIeTCs yIYUTEIEM B paMKax KaJleHIapHO-TeMaTHYeCKOTO
wtanupoBanus. [Ipu atom o6s3arenbHas (MHBapraHTHAs) YacTh COACPKAHUS IPEMETa, YCTaHOBIICHHAs paboueil mporpaMMoi, 1 BpeMs, OTBOJIMMOE Ha
€e M3y4eHHe, TOJDKHBI OBITh COXPaHEHBI TOTHOCTBHIO.

[Ipeyiaraemelii B mporpamme 1o (pu3MKe MepeueHb JJa00PaTOPHBIX PadOT M OMBITOB HOCUT PEKOMEH/IATENIbHBINA XapaKTep, YIUTENb JeNaeT BHIOOD
MpOBEJIEHUSI J1a0OPAaTOPHBIX PabOT U OMBITOB C Y4YETOM HMHAMBHIYAJIbHBIX OCOOCHHOCTEH OOYyJaroIIMXCs, CHHCKA 3KCIEPUMEHTANIbHBIX 3a/laHui,
IpeiaraéMblX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o (PU3HKe.

BocnurareabHbI MOTEHUHAJ IPpeAMeTa (PU3UKA.

BocniutatenbHblil noTeHman yueOHoro npeamera «dusnka» Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHMsl peann3yeTcsl Ha JesTeIbHOCTHOM
OCHOBE 4epe3: IpHBJICYCHHE BHUMAaHUS 00y4Jarouuxcs K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha YPOKax sIBJICHUH, OpraHU3aliio paboThl C MOJIydaeMoi
Ha ypoke HHpopManuei Gu3ndeckoro coaepkanus, BKI04Yas HHOOPMAITHIO O COBPEMEHHBIX TOCTHKEHUAX (GU3UKHU; aHATN3 U KPUTHUIECKOE
OlleHHBaHHE MH(OpPMallMU; MPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (hOpM pabOThl ¢ 00yJarOIIUMHUCS: UHTEIUIEKTYAJbHBIX UTP, CTUMYJIUPYIOIIHUX
M03HABATEIbHYI0 MOTHBALIMIO OOYYAIOMIMXCS; AUIAKTUUECKOTO TeaTpa, Ie MOoJTy4YeHHbIE Ha YPOKE 3HaHUs OOBITPHIBAIOTCS B T€ATPATbHBIX
MMOCTAaHOBKAX; TPYIIIOBOM pabOThI MM pabOTHI B Mapax, KOTOPbIE y4aT 00y4aromuXcsi KOMaHIHOM paboTe ¥ B3aUMOJICHCTBUIO C IPYTUMU
00yyarouMMuCs; UHUIMUPOBAHHUE U MOAECPKKY HCCIEA0BATEIbCKOM IeATEIHHOCTH 00yJarOMMXCs B paMKaX peaan3aluy MU UHIUBUIYAIbHBIX U
IPYIIOBBIX UCCIIEIOBATENBCKUX IPOEKTOB, YTO JAET 00YyYarOIIUMCs BOBMOKHOCTh MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PElIeHUs TPOOIEMBI,
pa3BHUBaeT yMEHUsI HAOIIOIaTh IPUPOIHBIE SIBIICHUS, BBIOJIHITH ONBITHI U SKCIIEPUMEHTAJIbHbIE UCCIEAOBAHUS C UCTIOIB30BAHUEM H3MEPUTEIBHBIX
puOopoB, (OpMUPYET HaBBIK FEHEPUPOBAHUS U OPOPMIIEHUS COOCTBEHHBIX HJIeH, HABBIK MMyOJIMYHOTO BBICTYILICHUS NIEpe]] Ay JUTOPUE,
apryMEeHTHPOBAHMS U OTCTaUBAHHUS CBOCH TOUKH 3PEHHUS; 3HAKOMCTBO cO chepamu mpodeccHOHANbHOMN AeATeIbHOCTH, CBI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKOI HAYKH, UTO CTIIOCOOCTBYET Pa3BUTHUIO MPEJICTABICHHU O BO3MOMXKHBIX
cdepax Oyayuieii mpodeccuoHaIbHON IeATENbHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JaJIbHEHIIeMy OOy4EHHUIO B STOM HAIPaBJICHUU U
OCO3HAaHHOMY BBIOOPY OOy4aronumucs oyayiien mpodeccur; yCTaHOBJICHUE JOBEPUTEIBLHBIX OTHOIICHUS MEX/Ty YUUTEIEM U YUCHUKAMU,
CHOCOOCTBYIOUIUX MTO3UTUBHOMY BOCIPUATHIO yJAIIUMUCS TPEOOBAHUHN U MPOCHO YUUTENSI, aKTUBHU3AIMH MX TIO3HABATENLHOM NEATEIIbHOCTH U
aKTUBHOCTH; MOOYKIeHHE 00yJaronIuXcsl K COOMIOACHHUIO Ha YpOKe OOLIEPUHATHIX HOPM MOBEICHUS, MPABUI OOIIEHHUS CO CTAPIIUMU (YUUTENSIMH) U
CBEPCTHUKAMH (IIIKOJILHUKAMHU); HMCIOJIb30BaHHE BOCIUTATENFHBIX BO3MOXKHOCTEH COJIEpKaHUs yIEOHOTO MpeMeTa yepe3 IEMOHCTPAIHIO
00y4aronuMcsi IpUMEPOB OTBETCTBEHHOTO, TPAXKAAHCKOTO TIOBEICHUS, MIPOSIBICHUS YEIOBEKOIIOOUS U JOOPOCEPICUHOCTH; OpraHU3aIuIo medcTBa
MOTUBHPOBAHHBIX U 3PYAUPOBAHHBIX yYAUIUXCS HAJl UX HEYCIEBAIOIIMMH OJHOKIACCHUKAMH.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY’KAIOIEro Mupa.

®usnka — Hayka o mpupoje. SBneHus npupojsl. dusnueckue SIBICHUSA: MEXaHUYECKUE, TEIUIOBBIE, JEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE.

Ouznyeckue BenuuuHbL. M3Mepenune ¢usnyeckux BenuuuH. Pusmdeckue npubopsl. IlorpemHocts u3MepeHuil. MexayHapoaHas cHCTEMa
€IMHULL.

Kak ¢u3uka u apyrue ecrecTBeHHbIE HayKu HM3y4aroT nmpuponay. EcTecTBEeHHO-Hay4dHBIH METOJ MO3HAHUS: HAOII0JEHNE, OCTAHOBKA HAYYHOIO
BOIPOCA, BBIJIBUYKEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEpPKE THIIOTE3, OOBbsICHEHHE HalmogaeMoro siBieHus. Onmcanue (U3NUECKUX SIBICHHUH C
IOMOIIBIO MOJIEIIEN.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBBIE, YIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. Owusndeckue npuOOPHI U MPOLIEIypa MPSMBIX H3MEPEHUH aHAJIOTOBBIM M IIU(POBBIM TPUOOPOM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHbI JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3Mepenne pacCTosTHUIM.

N3mepenue 00bEMa KUAKOCTU U TBEPJIOTO TEA.

Onpenenenre pa3MepoB MaJIbIX TEJ.

N3mepenue Temneparypsl Ipy NOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.

[IpoBenenue uccieoBaHUs MO MPOBEPKE TMMOTE3bl: JAbHOCTh IMOJIETA IIApHKA, MYIIEHHOTO TOPU30HTAJIBHO, TeM OoJiblie, yeM OoJblile

ok wbdE

BBICOTA ITyCKa.

Pa3znea 2. [lepBoHayasibHble CBeJIeHUS 0 CTPOEHMH BelecTBa.

CrpoeHue BeniecTBa: aToMbl U MOJIEKYJIBI, X pa3Mepbl. ONBIThL, JOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkeHue vactull BemiecTBa. CBsA3b CKOPOCTH BMIKEHHUS 4acTul ¢ TemuepaTypoil. bpoyHoBckoe nemwxenue, nuddysus. Bzaumonelictsue
YaCTHUIl BELIECTBA: PUTSHKEHUE U OTTAJIKUBaHUE.

ArperaTHbl€ COCTOSIHUS BELIECTBA: CTPOCHUE Ia30B, KUAKOCTEH U TBEPABIX (KPUCTAIUINYECKUX) Tell. B3auMOoCBs3b MeX/1y CBOMICTBAMH BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBMKEHHUSL.



2.
3.

Hab6monenue nuddysun.
HaGJIIO[[eHI/Ie HBHCHHﬁ, O6TJSICHSIIOH_[I/IXCSI IMPUTAKCHUCM WJIN OTTAJIKMBAHUCM YaCTHUIL] BCIICCTBA.

Jlabopamopnuie padbomul u onvimol.

1.
2.
3.

Ornenka guaMerpa aroMa METOJIOM PSIIOB (C UCIOJIb30BaHUEM (oTorpaduii).
OmnbITH IO HAOTIOIEHHUIO TEIUIOBOTO PACHIMPEHHS T'a30B.
OnbITHI 110 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHHUS.

Paznen 3. /IBu:kenue u B3anMojeiicTBue TeJl.
Mexannueckoe nBuxkeHue. PaBHomepHoe U HepaBHOMepHOE /BMKeHue. CkopocTh. CpenHss CKOPOCTh IPU HEPABHOMEPHOM JIBIKEHUH. Pacuér

IIYTH 1 BPEMCHU IBWIKCHUS.

SBnenue HHCPUWH. 3aKkoH HWHCPLWH. B3aHMOI[Ci/JICTBH€ TCJI KaK MpUYrHAa U3MCHCHUS CKOPOCTH JABUKCHUSA TCII. Macca kak MEpa UHEPTHOCTHU TCJIA.

[TnoTHOCTH BemecTBa. CBSI3b MJIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMA BEIIECTRA.

Cuna Kak XapakTepUCTHMKa B3auMoJelcTBUs Tell. Cuia ynpyroctd W 3akoH ['yka. M3MepeHue cuiibl ¢ MOMONIBIO JUHAMoMeTpa. fBieHue

TATOTEHUs W cwia Tsokectu. Cuia TsDKeCTHM Ha JApyrux IoiaHetax. Bec tema. HeecomocTs. CrokeHne Cuil, HANpaBIECHHBIX IO OJHOM MPSMOM.

PaBronelicTByromas cwit. Cuiia TpeHus. TpeHne CKOJIbKEHUs U TPEeHUE MOKosl. TpeHue B pUpoJe U TEXHUKE.

Hemoncmpayuu.

ok~ E

HaGnronenre MexaHHYECKOTO NBYDKEHUS TEa.

N3Mepenne CKopoCcTu MPSAMOJIMHEHHOTO ABUKECHHUS.
HaGnronenue siBiieHUsI HHEPILIUH.

HabGnronenne nsMeHeHus CKOPOCTH MPH B3aMMOICHCTBHUH TEJL.
CpaBHEHHE MacC TI0 B3aUMOJCHCTBHUIO TEJl.

CroxeHue cuil, HalpaBJICHHbBIX 10 OJTHOW MPSIMOM.

Jlabopamopnwie pabomel u onvimel.

ok wbdPE

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapHKa B )KUIKOCTH, MOJICIH 3JIEKTPUUECKOTO aBTOMOOWIIS U TaK Jalee).
Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUs OpycKa WM [IapyuKa M0 HAKIIOHHOH TIIOCKOCTH.

Omnpenenenre MWIOTHOCTH TBEPIOTO TeTa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHHs (IedopMaIui) NpyKUHbI OT MPUIOKEHHOMN CUJIBL.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHUSI CKOJIBKEHHSI OT Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. /laBienue TBEPABIX TeJl, ) KHIAKOCTEH M ra3oB.
Hasnenue. CriocoObl yMEHBIICHHS] U yBeTUYEHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh JIaBIEeHHs raza oT 00béMa, Temnepatypsl. [lepeqaua

JaBJICHUA TBépI[bIMI/I TCJIaMHU, XUJIKOCTAMU U Ta3aMH. 3akon Ilackamsg. [lmeBMaTnyeckue MalivHBEL 3aBUCHMOCTH JaBJICHUA XUIKOCTH OT FHY6I/IHLI.

FI/I,Z[pOCTaTI/ILICCKI/Iﬁ nmapajaokc. Coo6maromnec;1 COCYBI. FI/I,Z[paBJ'II/IquKI/IC MCXaHU3MBI.



Atmocdepa 3emuin u atMocdepHoe naBieHue. [IpwdmHBI cyiecTBoBaHHS BO3AyIIHONW 0001049ku 3emuu. OmbiTr Toppuduermm. W3mepenue

aTMoc(epHOTo JaBlieHHs. 3aBHCUMOCTh aTMOC(EPHOT0 JaBICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuOopsl i1t u3mMepeHust arMOc(hepHOTo TaBICHUSL.

JleficTBue >KUAKOCTH W Ta3a HAa TOTPY)KEHHOE B HHMX Tesio. BriTankuparomias (apxumenoBa) cwia. 3akoH Apxumena. IlnaBanue Ten.

BosnyxomiaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTH JaBJICHHS ra3a OT TEMIIEPATYPHI.

2. Tlepenaua maBIIeHUS KHUJIKOCTHIO U Ta30M.

3. Coolmaromniecs CoCy/Ibl.

4. T'mapaBnudeckuil mpecc.

5. IlposiBnenue neiicTBus aTMOC(HEPHOTO JaBIIECHUS.

6. 3aBHCHMOCTH BBITAJIKUBAIONICH CHIIBI OT 00bEMa MOTPYKEHHOH YaCcTH Tella ¥ TNIOTHOCTH JKUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITECHEHHOM KUIKOCTH.

8. VYcrnoBwue miaBaHus TEIl: TUIABAHKUE WM MTOTPY)KEHHUE TE B 3aBUCHMOCTH OT COOTHOIIICHUS TUIOTHOCTEH TeJla M KHUIKOCTH.

Jlabopamopnwie pabomel u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tesa B BOJI€ OT 00bEMa MOTpyKEHHOMN B )KMJIKOCTh YaCTH TeJa.

2. OrmpeneneHre BHITATKUBAIONIEH CHITBI, JCHCTBYIOIICH Ha TEJO, MOTPYKEHHOE B )KUIKOCTD.

3. TlpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHJIBI, IEHCTBYIOIICH Ha TEJIO B )KUIKOCTH, OT MacChl Tela.

4. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCHMOCTh BBITATKUBAIONMICH CHIIBI, JIEHCTBYIONIEH Ha TEJIO B KXHUIKOCTH, OT 00BbEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH.

5. KoncrpyupoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U OIpeieieHne e€ TPy30M0AbEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanuveckast pabota. MOIIHOCTS.
[IpocThie MeXxaHU3MBI: pblUar, OJIOK, HAKJIOHHAs MI0cKocTh. [IpaBuio paBHoBecus pbruara. [IpumeHeHne mpaBuiia paBHOBECHS pblyara K OJOKYy.

«3010TOE IIpaBUJIO» MCXAaHUKH. KHI[ IMPOCTBIX MCXaHHU3MOB. HpOCTBIe MCXaHU3MBbI B 6LITy 1 TCXHHKC.
Mexanuueckas OHCPI'Us. Kunernueckas u MOTCHIOUAJIbHAA SHCPIUsd. HpeBpameHI/Ie OJIHOI'O BHJA MEXAaHMYECKOM OHCPruu B ,I[pyTOﬁ. 3aKoH

COXpaHEHUs SHEPTHH B MEXaHHKE.
Jemoncmpayuu.

1.

IIprmepbl NPOCTBIX MEXaHNU3MOB.

Jlabopamopuwvie pabomot u onvimol.

1.
2.

OHpe,[[eJ'IeHI/IC pa6OTBI CHJIBI TPCHUA ITPU PABHOMCPHOM ABHUXXCHUU TCJIa 11O FOpPI30HT3.J'IBHOI>i TMOBCPXHOCTH.
HccnegoBanue yCJIOBI/Iﬁ paBHOBECHUA pbIyara.



3. Usmepenue KIIJl HaKJIOHHON TIIOCKOCTH.

4. H3yueHue 3aKOHA COXpAaHEHUS MEXaHUYECKOU SHEPTUH.
8 KJIACC

Pa3nen 6. TenyioBble ABJIEHHUS.

OcHOBHBIE TOJIO)KEHHUSI MOJIEKYJIAPHO--KUHETUYECKOW TEOpUM CTPOCHMsI BemiecTBa. Macca W pa3mepbl aTOMOB H  MoJieKyid. OTbBITHI,
MTOITBEPIKIAIOIIINE OCHOBHBIE TIOJIOKEHHS MOJIEKYIISIPHO-KMHETHYECKOW TEOPHUH.

Mogenu TBEPAOTO, XKUIKOTO M Ta3000pa3HOro cocTosiHud BemiecTBa. Kpucrammueckue u amopdubie Tena. OOBACHEHHE CBOMCTB Tra3oB,
KUJKOCTEH U TBEPIBIX TEN HAa OCHOBE IMOJIOKEHUW MOJEKYISIPHO--KHHETHYEeCKOW Teopuu. CMauMBaHWE W KaNWUIAPHBIE SIBIIEHUA. TerioBoe
pacIIMpeHue u cxxartue.

Temmepatypa. CBsi3p TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBIKEHHS 4acTHIl. BHyrpenHsst sHeprus. CriocoObl M3MEHEHUsT BHYTPEHHEH
SHEPTHH: TeTUIONIepe1aya U COBEPIICHHE padoThl. Buapl Termonepenayn: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TydeHHUE.

KonuuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTh BEleCTBa. TemIo00MeH U TeTIOBOE paBHOBECHE. Y paBHEHUE TEIUIOBOTO OanaHca. [InaBnenue u
OTBEp/ICBaHUE KPUCTAJUIMUECKHX BEIIECTB. YJIeNbHas TemioTa IuiaBieHus. [lapooOpasoBanue m konmeHcanus. Mcmapenuwe. Kunenuwe. VY npenbHas
TeII0Ta MapooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATYPHI KUIICHHUS OT aTMOC(HEPHOTO JTaBJICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeIbHasl TEMI0Ta CTOPaHUsL.

[Tpunnume: padoTs! TernoBeix apuratenei KI1/ remmoBoro asuraTesns. TenaoBbkie IBUTATEIH U 3aIMTa OKPYKAIOIIEH Cpeibl.

3aK0oH COXpaHEHUs U MPEBPAIICHHS YHEPTUU B TEIIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JIBHYKEHUS.

Ha6mronenue quddysuu.

HaGnronenue sBIIeHU CMauyMBaHUS ¥ KalTWJUISIPHBIX SIBICHHH.

Hab6nroaenue TenioBoro pacuiupeHus Tel.

N3menenue naBieHus raza mpu M3MEHEHHH 00bEMa M HArPEBaHUH UJTH OXJIAXKICHHUH.
[IpaBuna u3mMepeHus: TeMiepaTypsl.

Buner Teronepenayn.

OxnaxkJIeHue MpU COBEPIICHUH PaOOTHI.

©ooNoe kR WNRE

. HarpeBanue npu coBepiieHnr pabOThl BHEIIHUMHU CHIIAMHU.
10 CpaBHeHHE TEMIOEMKOCTEH pa3TUYHBIX BEIIECTB.
11. HaOnroneHue KAIEHUs.



12. HaGnroneHnue moCTOSIHCTBA TEMIIEPATyphl ITPH TTaBJICHHUH.

13. Mopenu TEIIOBBIX IBUTATEIICH.

Jlabopamopnuie padbomul u onvimol.

OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO NPUTSKEHHUS.

OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WJIK caxapa.

OnpIThI 10 HAOIIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTENH U TBEPBIX TEII.

Ornpenenenue qaBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJIEHUS BO3/yXa OT €ro 00bEMa U HarpeBaHUs WU OXJIAXKICHMUSL.
[IpoBepka runoTe3bl JIMHEHHOW 3aBUCUMOCTH JJIUHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUUYECKOH TpyOKe OT TeMIIEpaTyphl.
Habmronenne n3MeHneHus: BHyTpeHHEN SHEPrUy Teja B pe3ysbTare Terionepeaadn U paboThl BHEIIHUX CHUIIL.
WccnenoBanue siBieHus TEII000MeHa Py CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.

©oNoO s WDNRE

OnpeﬂeneHHe KOJIMYCCTBA TCIJIOTHI, ITIOJTYUYCHHOTO BO}IOﬁ npu TEIJI000MEHE C Harp€TbiM METANIMYCCKUM TUJIIMHAPOM.

[EY
o

. Onpenenenne yaenbHOM TEINIOEMKOCTH BEIIECTBA.
. UccnenoBanue mpoiiecca nucrapeHusl.

. OnpeneneHre OTHOCUTEIBLHON BIAXKHOCTH BO3TyXa.
13. Onpenenenue yneabHON TEIIOTHI TUTABJICHUSI JIb/A.

Tl
N

Pasznen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUSI.

Dnektpuzarus Tel. [[Ba poaa anekTpuueckux 3apsaaoB. BzauMoaeiicTBre 3apspkeHHBIX Tel. 3akoH KylloHa (3aBUCHMOCTD CHITBI B3aUMOJICHCTBU 5T
3apsKEHHBIX TEJ OT BEJIMUUHBI 3apSA0B U PACCTOSIHUS MEXKIY TeJIaMu).

DnexTpuueckoe noje. Hanpssk€HHOCTH 3eKTpuyecKoro noJjs. [IpuHun cynepno3uiuu 3MeKTPUUEcKUX MoJeil (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snextpuueckux 3apsaoB. DIeMeHTapHbIN dnekTpuueckuid 3apsaa. Ctpoenue atoMa. [IpoBOAHUKY U AMAICKTPUKH. 3aKOH COXpPaHEHHUS
AIIEKTPUYECKOTO 3aps/a.

DNEeKTpUYECKU TOK. YCJIOBHUSl CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA. VICTOYHMKM NOCTOSHHOrO TOKa. JleMCTBUS 3IEKTPUYECKOTO TOKA
(TernoBoe, XMMUYECKOE, MATHUTHOE). DIEKTPHUUECKUN TOK B JKUJKOCTSIX U razax.

Onekrpuyeckas nenb. Cuiia Toka. JneKkTpuueckoe HanpsbkeHue. ConpoTHBICHUE TPOBOJHUKA. Y IEIbHOE COMPOTUBIIEHUE BelecTBA. 3akoH Oma
g yuacTtka uenu. [lociaenoBaTenbHoe U napajjieibHOE COSAUHEHNE TPOBOIHUKOB.

PaGota u MOIIHOCTH 3JeKTpUUYECKOTO Toka. 3akoH J[koyns—JleHma. DnekTpudeckue Ienmu U MOTPEOUTENH DIEKTPHUUECKON IHEPrHH B OBITY.
KopoTkoe 3aMbIkanue.

[TocTrosiHHBIE MarHUTHI. B3auMozeiicTBUE MOCTOSSHHBIX MAarHUTOB. MarHutHoe noje. MarHuTHoe moje 3eMJId U €ro 3HauyeHue JJis )KM3HU Ha
3emne. OnbIT Opcrega. MarHuTHOE MOJE€ 3JIEKTPUYECKOro Toka. [IpuMeHeHue »IIeKTpOMarHWTOB B TEXHUKe. [leficTBME MarHUTHOrO MOJs Ha
MPOBOJIHUK C TOKOM. DIJIEKTPOBUTATENb MOCTOSTHHOTO TOKA. Vcnosib30BaHUE 3IIEKTPOABUTATENEH B TEXHUUECKUX YCTPOICTBAX U HA TPAHCIIOPTE.



OnseiTel @apanes. SBneHue snekTpoMarauTHONW uHAyKuu. [IpaBuno Jlenna. Dnexrporeneparop. CriocoObl MOTydeHUs IMEKTPUISCKON SHEPTHUH.
DIEeKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPTUH.
Jemoncmpayuu.
DnekTpu3alus Tel.
JIBa poJia AIEKTPUUECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOTIIA.
DnexTpocTaTHuecKas NHIYKIIHS.
3aK0oH COXpaHEHUs IECKTPUUCCKUX 3aPsI0B.
[TpoBOAHMKY W AUDIIEKTPUKH.
MoenupoBaHK€e CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJIS.
HcTouHnKH MOCTOSTHHOTO TOKA.

©oNoO s WDNRE

JIeNCTBHS 3IEKTPUYECKOTO TOKA.

[EY
o

. DNEKTPUUYECKUN TOK B KHUJIKOCTH.

-
[N

. I"a30BBIi1 pazps.

[E=N
N

. I3mepeHue cuipl Toka aMIepMeETPOM.

. I3mepenue 25eKTpuieckoro HanpssKeHUsI BOJIbTMETPOM.

. PeocTtaT u Mara3uH conpoTHUBIICHHUIA.

. B3auMoeiicTBie TOCTOSTHHBIX MarHuTOB.

. MoaenupoBaHrue HEBO3MOKHOCTH Pa3ICIICHHsI TIOJI0COB MarHUTA.

N el
~N o o~ W

. MoaenupoBaHue MarHUTHBIX MOJICH IMOCTOSTHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHO€ 1oJIe TOKa. DJIEKTPOMAarHuT.

. JleficTBMe MarHUTHOTO TI0JISI HA MPOBOJHUK C TOKOM.

. DJNEKTPOJABUraTEIIb MIOCTOSTHHOTO TOKA.

. UccnienoBanue sIBIEHUS AIEKTPOMArHUTHOW WHIYKIIHU.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HAIPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHHUS.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKa.

NN DNDNDNDN PR
A WO NP O O 0

Jlabopamopuwvie pabomot u onvimol.
1. OmbIThl O HAOMIOCHUIO ANIEKTPU3ALUHU TNl MHAYKIHUEH U TPU COPUKOCHOBEHHUHU.
2. WccnenoBaHue ASUCTBHSI AIEKTPUUYECKOTO MOl HA TPOBOJHHUKHU M TUDIIEKTPUKH.



3. COopxka u mpoBepka paboThI JIEKTPUIECKOH 1IeNH MOCTOSHHOTO TOKA.

4. V3mepeHHe U peryaiupoBaHUe CUJIbI TOKA.

5. H3mepenue u peryarpoBaHHE HAPSHKCHHUS.

6. HccrenoBanue 3aBHCHMOCTH CHIIBI TOKA, HIIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHHUS PE3UCTOPA U HANIPSKEHUS HAa PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOUINE 3aBHCUMOCTD JIEKTPUYECKOTO COIPOTHUBIICHHUS MPOBOJHUKA OT €T0 JUIMHBI, TUIOIAAN TONEPEYHOTO CEYCHUS U
MaTepuaa.

8. TIpoBepka mpaBuiia CIOXKESHHS HAPSHKSHUHN TIPH TTOCIIEA0BATEIFHOM COSIMHEHHUH JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia sl CUJIBI TOKA MPH MApaUIETFHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenrie pabOTHI ICKTPUUSCKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHue MOIIHOCTH IEKTPUIECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAIpsHKCHUS Ha HEH.

13. Onpenenenne KII1JI HarpeBaTens.

14. ViccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MAarHUTOB.

15. M3yueHre MarHUTHOTO TIOJISI IIOCTOSTHHBIX MarHUTOB TIPU MX OOBEMHEHUH U Pa3/IeIICHUH.

16. UccnenoBanue AeCTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, EMOHCTPUPYIOIINE 3aBHCUMOCTb CHJIBI B3aUMOJICHCTBUSA KaTYIIKM C TOKOM M MarHuta OT CHJIbl TOKAa M HampaBleHHs TOKa B
KaTyILKe.

18. U3yyenue neiicTBUS MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padoThl 3JEKTPOABUTATEINS.

20. Usmepenne KII]] anmekTpoaBuraTeIbHOM YCTAHOBKH.

21. OnbITEL IO UCCIEOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOW MHAYKIMH: HCCIEIOBaHWE M3MEHEHWM 3HAYeHMs] U HalpaBJICHHUS] WHIYKIHOHHOTO
TOKa.

9 KJIACC

Pa3zgen 8. Mexannyeckue siBJIcHHUS.
Mexannueckoe JBmkeHue. MarepuanbHas Touka. Cucrema oTcyéta. OTHOCHTEIBHOCTh MEXaHUYECKOTO JIBMXKEHUs. PaBHOMepHOE

npsIMOJIMHENHOE JIBM>KeHne. HepaBHOMepHOe npssMonnHeiHoe BHkeHne. CpellHsAsl 1 MTHOBEHHAsi CKOPOCTh TeJla MPYU HEPABHOMEPHOM JBUKEHUU.
Yckopenue. PaBHoyckopeHHOE TpsiMosTHHEHOE BIKeHue. CBoOoaHoe maneHue. OnbiTol ['anmes.

PaBHOMepHOE BMkKEeHHE 0 OKpyHOCTH. [lepuon u yactora oOparienus. JIuneiinas u yrioast ckopocTi. LleHTpocTpeMuTenbHOE YCKOpEHHeE.
IIepsbiit 3axkoH Hprotona. Bropoit 3akon Herorona. Tperuit 3akon Herorona. [IpuHIun cynepnosuuyu CHil.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: cujia TPEHUS CKOJIBKEHMS, Crjla TPEHUS TTIOKOs, IPYTHe BUIbI TPEHUS.



Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKopeHue cBoOojaHOro majeHus. [[Bwkenue ruaner Bokpyr Connma. IlepBas kocMuyeckas
ckopocTb. HeBecOMOCTh M EPETPY3KH.

PaBHOBecue maTepuaibHOM TOUYKH. AOCOJIIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tejla C 3aKPEIUIEHHOW OChIO BpamieHUs. MOMEHT CHIIBL.
LenTp TsxecTH.

Nmnynsc Tena. MI3menenue umnynbca. UMnynsc cuiibl. 3aK0H COXpaHEHMsI UMITYJIbca. PeakTUBHOE JBUKEHHUE.

Mexannueckas paboTta W MOIIHOCTh. PaboTa cui TsDKECTH, ympyroctd, TpeHus. CBsizp sHeprum u paboTsl. [loTeHmmanbHas sHEprus Tena,
MOJHSTOTO HaJ MOBEPXHOCTHIO 3eMiM. [loTeHIanpHas sHeprus cxkaroil npyxuHel. Kunetnueckas sHeprusi. Teopema 0 KWUHETUYECKON SHEPTUH. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHUN.

Jemoncmpayuu.

Habmroenue MexaHu4ecKoro IBUKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHHE yTe U TPACKTOPUN IBUKEHUS OJTHOTO U TOTO K€ Te€Jla OTHOCUTENIBHO PAa3HBIX TEJI OTCUETA.
N3mepenune ckopocTy U yCKOPEHUS NPSIMOJIMHENHOTO JIBHKEHUS.

HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBHKECHHS.

Habmroenue ABM>KEHUS Tena M0 OKPYKHOCTH.

ok wnpE

Habmionenne MexaHuuyeckux SIBICHUM, MPOUCXOAAIIUX B cucteMe orcuéra «Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM ABM)KEHUU
OTHOCHTEIILHO KaOuHeTa (PU3uKH.

7. 3aBUCHMOCTBH YCKOPEHHsI TeJIa OT MacChl Tejla M ICHCTBYIONICH Ha HETO CHIIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOCHCTBUU TEI.

9. V3meHenue Beca Tena MpU YCKOPEHHOM JIBUKEHUHU.

10. Ilepenaya ummynbca Mpu B3aUMOACHCTBUU TEJl.

11. IIpeoOpa3oBaHus SHEPTUH MPU B3aUMOACHCTBUU TE.

12. CoxpaHenue uMIysbca Mpu HEYIPYroM B3auMOJICHCTBHUH.

13. Coxpanenue ummnysbca npu abCONMIOTHO YIIPYroM B3aUMOICHCTBUH.

14. HaGmroieHHEe peaKTHBHOTO JBUYKEHUS.

15. CoxpaHeHnue MeXaHU4YeCKOW SHEPTUU MpU CBOOOHOM MaICHUU.

16. CoxpaneHnue MeXaHU4YEeCKOM SHEPTUU MPU ABMKEHUHU TeNa MO/ JeMCTBHEM MPYKUHBI.

Jlabopamopuwvie pabomot u onvimol.

1. KonctpyupoBaHue TpakTa JUlsl pa3roHa U AadbHEHIIero paBHOMEPHOTO TBHKEHHUS IIAPUKA UITU TEIIEKKH.

2. OmpepneneHue cpeHe CKOPOCTH CKOJIbKEHHUS OpyCKa MM IBIKEHUS IIaphKa M0 HAKJIOHHOM MIIOCKOCTH.

3. OmpeneneHue yCKOpEeHUs Teja MPU paBHOYCKOPEHHOM JBMKEHUU MO HAKIIOHHOM TIOCKOCTH.

4. WccnenoBaHue 3aBUCHMOCTH MMYTH OT BPEMEHH MIPH PAaBHOYCKOPEHHOM JIBIDKEHUU 0€3 Ha4aJIbHON CKOPOCTH.



5. TlpoBepka TUMOTE3BI: €CIM MPU PABHOYCKOPCHHOM JBIDKEHUHM 0€3 HAa4YallbHON CKOPOCTH IyTH OTHOCATCA KaK PsJl HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME IIPOMEKYTKH BPEMEHHU OJMHAKOBBI.

I/ICCJIGI[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHA CKOJILKCHUA OT CUJIBI HOPMAJIbHOT'O JaBJICHHA.

Onpenenenne KodhUITUEHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

OHpe[[eJIeHI/IC pa6OTI)I CHUJIbI TPCHUS ITPU pPaBHOMCPHOM ABHKCHHUM TCJIa IO FOpI/I3OHTaJH)HOI/I IMOBCPXHOCTH.

10 Omnpenenenue padOThI CHITBI YIPYTOCTH MPHU MOABEME IPy3a € HCIOIb30BaHHEM HETOIBHYKHOTO U TIOJIBUYKHOTO OJIOKOB.
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11. Vizydenue 3akOHA COXpAaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHUSA U BOJIHBI.

KonebarenbHoe nBukeHne. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHU: EPUOJ, YacTOTa, aMIUIUTyJa. MaTeMaTuuecKuil U Mpy>KMHHBIA MasiTHUKH.
[IpeBparenue sHEpTrUn MPH KOJI€OATETHHOM JABHKCHHH.

3aryxatomue KoJjiebaHusi. BeiHyXk7eHHBbIE KosieOaHus. Pe3onanc. Mexannueckue BOJIHBL. (CBOWCTBA MEXaHMYECKHMX BOJH. [IpomonbHbIe
TOoTepevHbIe BOTHBIL. JIJTMHA BOJHBI U CKOPOCTH €€ pacipocTpaHeHuss. MexaHn4eCcKue BOJTHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U ynbTpa3ByK.

Hemoncmpayuu.
Ha6nronenue konebanuii T Mo 1eWCTBUEM CHITBI TSHKECTH M CHITBI YIIPYT'OCTH.
Ha6nronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HalGnronenue BeIHYKIEHHBIX KOJIGOaHUHN U Pe30HAHCA.
Pacrnipoctpanenuie mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

ok~ E

Habmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HaHC.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre 4acTOThl U Meproia KojaeOaHuii MaTeMaTH4ecKoro MasTHHUKA.

Omnpenenenre 4acToThl U Meproia KoiaeOaHuil Mpy>KUHHOTO MAasSTHUKA.

HccnenoBanue 3aBUCUMOCTH TieproAa KojaeOaHU MOIBEIICHHOTO K HUTH Ipy3a OT JIIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIepHoa KojebaHui MPy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka He3aBHCUMOCTH MEepHoia KoJieOaHHii rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl Ipy3a.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCIMOCTh NIEpHO0ia KoIeOaHU MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

No ok owhde

W3mepeHune yckopeHHst CBOOOHOTO MaJeHUsI.
Pa3nes 10. DneKTpOMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



DIEeKTPOMarHUTHOE MoJjie. DJIEKTPOMarHuTHbIe BOIHBL. CBOMCTBA 3eKTpoMarHuTHBIX BOJIH. IlIkana snmekTpoMarHuTHBIX BOJH. Mcnolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.

2. BouHOBBIC CBOICTBA CBETA.

Jlabopamopnwie pabomel u onvimel.

1. WM3ydeHue cBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOUIIBHOTO TeIe(OHa.

Pasnen 11. CBeToBbIe SIBJIEHUS.

JlyyeBast monenb cBera. Mcrounuku csera. [IpsimonuneiiHoe pacnipoctpanenue cBera. 3atMenust Connna u JIynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaXEHUs CBETA.

[Ipenomiienne cBera. 3akoH mpesnomiieHus: cBeta. [loaHoe BHyTpeHHee OTpakeHue cBeTa. Vcrnoap30BaHre MOJHOTO BHYTPEHHETO OTPAKEHUS B
OTNITHYECKUX CBETOBO/IAX.

Jlunza. Xon mydeit B ma3e. OnTuyeckas cuctema (oToammapara, MUKPOCKOTIa M Teleckomna. ['71a3 kak onTtuyeckas cuctema. bim3opykocts u
JAIIBHO30PKOCTb.

Paznoxxenue 6enoro ceeta B cektp. OnbiThl HptoToHa. CrioskeHHe CIeKTpaIbHBIX IIBETOB. Jlucmepcus cBera.

Hemoncmpayuu.
[IpsmonuHeliHOE pacipoCTpaHEHHE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n3006pakeHHit B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.
OnTUYecKUui CBETOBOI.
Xox mydeii B coOuparoliei JInH3e.
XoJ 1ydel B paccenBarole JIUH3E.
[Tonyuenue n306pakeHHit ¢ TOMOIIBIO JTUH3.
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. [punanun peiictBus poToanmapara, MUKpPOCKOIIA U TEIECKOTIA.

10. Mogens rinasa.

11. Pa3noxenue OEnOTro CBETa B CIIEKTP.

12. TTonydeHue 6enoro cBETa MPU CIOKEHUU CBETa Pa3HbIX I[BETOB.
Jlabopamopuwvie pabomot u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yIJIa OTPAXKEHHUsSI CBETOBOTO JIyda OT YIiia MaieHusl.



W3yueHne xapakTepuCTHK U300paKeHUs IPEMETa B IFIOCKOM 3epKajie.

HccnenoBanue 3aBUCUMOCTH yTJila MPETOMIICHHS CBETOBOTO JIyda OT yIJia aJieHHs Ha TPAHHILIE «BO3TYX—CTEKIO».
[Tony4yenue n300paskeHMI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHITBI COOMPAIOIIECH JTMH3HI.

OMnBITH IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

No ok~ own

OmnBITH IO BOCTIPUSTHIO IIBETA IPEMETOB MPH WX HAOIIOACHUH Yepe3 IBETOBBIC (PHIIBTPHI.

Pasnen 12. KBanToBble siBJIEHUS.

Omneitel Pe3epdopaa v mmanerapuas mozens atoma. Mogens atoma bopa. Mcmyckanune u morsomienue cBera atoMoM. KBanTtel. JluneiuaTsie
CIEKTpBI.

PanmoaktuBHOCTh. Anb(a-, Oera- u ramma-usnydeHus. CrpoeHue aToMHOro szapa. HykinonHas Mopaens aTtomHoro siapa. M3ortomsl.
PannoaktuBHele npeBpanienus. [lepuon nmosypacnana aTOMHBIX s1Ep.

SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHMCEJI. DHEPrusl CBSI3M aTOMHBIX siaep. CBA3b Macchl W 3HEpruu. Peakiuun
cuHTe3a U fenenus saep. Mcrounuku sneprun CoJiHIA U 3BE3.

AnepHas sHepreTHka. JlecTBUSA paMOAKTUBHBIX U3JIyY€HHUI HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.
CriexTpbl U3JIy4€HHS U TOTJIOMEHNUS.
CriekTpbl pa3IuyHbIX Ta30B.
CnekTtp Bogopoaa.
Habmonenue TpekoB B kamepe BuibcoHa.

ok~ E

Pa6ota cuérunka HOHU3UPYIOIINX U3TYUCHHI.
Peructpanus n3nydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomel u onvimel.

1. HaGmroneHue CIUIOMIHBIX U TMHEHYATBIX CIIEKTPOB H3Ty4EHHUSI.

2. WccnenoBaHue TPEKOB: U3MEPEHUE YHEPTHUH YACTHIIBI IO TOPMO3HOMY IYTH (110 doTorpadusim).

3. M3mepenne paguoakTUBHOTO (poHa.

IHoBTOpHUTEILHO-00001IAKOIIIM A MOTYJIb.

[ToBTOpUTENBEHO--0000MAOIINI MOYNIb IPEAHA3HAYeH U1 CUCTEMaTHU3allui U 0000IEeH s IPEMETHOTO COJIEPKAHUS U OTbITA JEATeIbHOCTH,
NPUOOPETEHHOTO TNMPH HM3YyYEHHWH BCEro Kypca (PU3MKHM, a Takke JUisl MOJrOTOBKM K OCHOBHOMY TIOCYIAapCTBEHHOMY 3K3aMeHY MO (H3UKe Ui
oOyyaronuxcs, BEIOPaBIINX 3TOT y4eOHBIN MpeMeT.

[Ipu U3ydeHUH NaHHOTO MOJYJS PEANTU3YKTCS M CUCTEMAaTU3UPYIOTCS BUJBI JEATEIBHOCTH, HA OCHOBE KOTOPHIX 00ECIeUMBAETCS AOCTHKCHHE
NPEIMETHBIX W METalpeAMETHBIX IUIAHUPYEMBIX Ppe3yabTaToB 0O0yueHHs, (OPMHUPYETCs eCTeCTBEHHOHay4yHas TPaMOTHOCTb: OCBOCHHE HAay4YHBIX



METOJIOB HCCJICIOBAHUS SBJICHUNA MPUPOJABI U TEXHHKH, OBJIAJCHUE YMEHHSIMH OOBSICHATH (PU3MUYEeCKHe SIBICHUS, NPUMEHsSI NOJIy4YeHHBIC 3HAHUS,
peuaTh 3a/1a4u, B TOM YUCJIE KAYECTBEHHBIE U OKCIIEPUMEHTAJIbHBIC.
[IpuHIMNHATBEHO EATENIbHOCTHBIN XapakTep JaHHOIO pa3fefla PeaJu3yercs 3a CYET TOro, 4TO O0O0y4arolMecs BBINOJHAIOT 3aJlaHUsl, B KOTOPBIX
UM IIpEeJUIaraeTcs:
Ha OCHOBE TIOJTY4YEeHHBIX 3HAHUN PAaCHO3HABATh M HAYYHO OOBSICHATH (PM3UUECKUE SBJICHUS B OKPYKAIOLIEH MPUPOJIE ¥ TOBCEJHEBHOM KU3HH,
WCIIOJIb30BaTh HAYYHBIE METOJbI HCCIEAOBAHUS (U3NYECKUX SIBICHHWH, B TOM YHCJE Ui IPOBEPKH TUIOTE3 M TMOJIYYCHHUS TEOPETHUYCCKUX
BBIBO/JIOB;
0OBSACHATH HAYYHbIE OCHOBBI Han0oJiee BaXKHBIX JJOCTHKEHUI COBPEMEHHBIX TEXHOJIOTH, HAaIpUMeEp, MPAKTUYECKOTO UCIIOJIb30BAHUS Pa3IMUHBIX
HMCTOYHUKOB SHEPTUH Ha OCHOBE 3aKOHA IPEBPAICHNS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB SHEPIUHU.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOT'PAMMBI IO ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

N3ydenne Gu3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs HAMPABICHO Ha JOCTIKEHUE JUMYHOCTHBIX, METANPEIMETHBIX U TPESIMETHBIX

00pa3oBaTeNbHBIX PE3YIBTATOB.

B pesynbrare usyuenus Gu3MKu Ha ypOBHE OCHOBHOI'O 00I11ero o0pazoBanus y odydaromierocs 0yayT cOpMUPOBAHbI CIEAYIOLIUE TUYHOCTHBIE

pe3yJabTaThl B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

— MPOSIBJIEHNE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3MUECKON HAYKH;

— LIEHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpaIaHCKOT0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYXJAEHHH OOLIECTBEHHO 3HAYMMBIX U 3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM
JNOCTHKEHUHN (PU3UKH;

— OCO3HAHHME BAXKHOCTHU MOPAIbHO--3TUYECKUX MIPUHIUIIOB B JESATEIHOCTH YUEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMS:

— BOCIPUSTHE ICTETUYECKUX KaYeCTB (PU3MUECKON HAyKU: €€ TapMOHUYHOTO MMOCTPOCHHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

— OCO3HaHHE LEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO MHCTPYMEHTAa IO3HAHMUS MHpPA, OCHOBBI DPAa3BUTHS TEXHOJOTHH, BakHEWIIE
COCTAaBJISIOLIEH KYJIbTYpBHI;

— pa3BUTHE HAYYHOH JTI0003HATEIBLHOCTH, MHTEPECa K UCCIeI0BATENbCKON ACSITETbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI H IMOIHOHAJIBLHOI0 0J1ArONOJy U

— OCO3HAHUE IIEHHOCTH 0Oe30macHOoro o0Opa3a *KU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaXXHOCTH IMpaBmil 0€30MacHOrO MOBEICHHS Ha
TpPaHCIOPTE, Ha I0POrax, C MEKTPUUYECKUM U TEIJIOBHIM 000OPYIOBAHUEM B JIOMAIIHUX YCIOBUSX;

— c(hopMHPOBAaHHOCTH HaBbIKa peIeKCUH, MPU3HAHUE CBOETO MIpaBa Ha OMIKUOKY U TAKOTO )K€ IpaBa y APYroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

— aKTHBHO€ YYacTHE B PEIICHUU TMPAKTUYECKHX 3a/1ad (B paMKaxX CeMbU, 00pa30BaTENbHOW OpraHU3allH, ropoja, Kpas) TEeXHOJIOTUYECKOU U
COIIMANIFHOM HATIPABIEHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3UUECKUX 3HAHUII;

— MHTEpeC K MPaKTUYECKOMY U3Y4EHMIO MpodeccHii, CBA3aHHBIX ¢ (U3UKON;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHMA:

— OpHUEHTAIMs Ha MPUMEHEHHE PU3NYECKUX 3HAHUH IS PELIeHUs 3a/1a4 B 00JIaCTH OKPYXKAIOIIeH Cpe/ibl, TUIAHUPOBAHUS TIOCTYIKOB M OIIEHKH UX
BO3MOYHBIX ITOCJIECTBUI JJIs1 OKPYKAIOLIEN Cpebl;



— OCO3HaHHE IJI00aJIBHOTO XapaKTepa SKOJIOTHUECKUX IIPOOIEM U ITyTel UX pelleHHs;

8) aJanTanuu K USMEHAIOIIUMCH YCJI0OBUAM COIMAbHOMN 1 l'[pPIpOL[HOﬁ Cpeabl:

— mOTpeOHOCTh BO B3aMMO/ICHCTBHH MPH BBIMOJHEHHH HUCCICIOBAHUN M MPOEKTOB (PU3MUECKOW HANPABICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSAM
ApYyrux,

— MOBBILLIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 NPAKTUUECKYIO 1ESITEIbHOCTD;

— moTpeOHOCTh B (JOPMUPOBAHUH HOBBIX 3HAHUI, B TOM YKCie (JOPMYIUPOBATH UJIEH, TOHATHUS, TUTIOTE3BI O (PU3HYECKUX OOBEKTaX U SBICHUSIX;

— OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 001acT! (PU3MKHY;

— IJIJAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUN;

— CTpEeMJIEHUE aHAJIM3UPOBATh U BBISBIISITH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U SKOHOMUKH, B TOM YHCJIE C UCHOJIb30BaHNEM (U3NYECKUX 3HAHMI;

— OILICHKA CBOMX JECUCTBUM C YUETOM BIMSHMS Ha OKPYXKAIOILYIO CPEly, BOSMOXKHBIX ITI00abHBIX OCEICTBUH.
METANIPEAMETHBIE PE3YJIbTATbI
B pesynpTaTe OCBOEHMS NpOorpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOTO 00IIero obOpazoBaHusi y oOyuwaromierocs OyayT c(opMUpOBaHBI
MeTanpeaMeTHbIe pPe3yJbTaThl, BKIIOYAIONINE ITO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIC EHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC ydeOHbIC
TEHCTBHSA, PEryIATUBHBIC YHUBEPCAIbHBIC YIeOHbIE NEHCTBHS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:
BBISIBJISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKHA OOBEKTOB (SIBJICHUH);

® YyCTaHAaBJIUBATb CYHICCTBCHHBIﬁ IMPpHU3HAK KJ'IaCCI/I(bI/IKaHI/H/I, OCHOBAaHUA IJIA 0606H_ICHI/I${ N CPABHCHUA,
® BbBIABIATH 3aKOHOMCPHOCTH U ITPOTUBOPECYHUA B paCCMaTpUBACMbIX cbaKTax, JaHHBIX 1 Ha6J'IIO,Z[eHI/I$IX, OTHOCAIIUXCA K (I)I/I3I/I‘ICCKI/IM SABJICHUSM,
® BLBIABJIATE IIPUYHWHHO--CJICACTBCHHBIC CBA3HU IIPH H3YUYCHHUH (I)I/ISI/I‘ICCKI/IX SIBJICHUN U nponeccoB, JCJaTb BbIBOJbI C MCIIOJIBb30BAHUCM

JeTYKTUBHBIX U MHAYKTUBHBIX YMO3AK/IIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3IX (PU3MUECKUX BEJINYHH;
® CaMOCTOSITEIbHO BHIOMpATh CIIOCOO peleHus yaeOHOH (u3ndeckol 3amaun (CpaBHEHHE HECKOJBKUX BapHAHTOB peIleHUs, BRIOOp Hamboee
MOAXOJIALIETO C YUETOM CAMOCTOSTENFHO BBIJICIEHHBIX KPUTEPHUEB).
ba3zoBble ucciieaoBarebckue 1ecCTBUS.
® JCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEIOBATEILCKUI HHCTPYMEHT MMO3HAHUS;
® [IPOBOJHWTH II0 CaMOCTOSITEIHHO COCTaBJICHHOMY IUIaHY OINBIT, HECIOXXHBIM (PU3NYECKHl SKCIEPUMEHT, HEOOJBIIOE HCCIIEeJOBAHHE
(U3MYECKOTO SBJICHHUS,



OIICHUBATh Ha IPUMEHUMOCTh U JJOCTOBEPHOCTH HH(OPMAIIHIO, TTOTYyIEHHYIO B XOJ€ UCCICIOBAHUS MIIA YKCIICPUMEHTA;

CaMOCTOSITEIIEHO (POPMYITHPOBATE 0OOOIIEHNS W BEIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHHS, OTBITA, UCCIICIOBAHNS;
MIPOTHO3UPOBATH BO3MOKHOE NalbHEHIIIee pa3BUTHE PU3NICCKUX MPOIIECCOB, a TAK)KE BBIBUTATH MPEIIIOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCHOBHUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

MPUMEHSTh PA3JIMYHBIE METOJbI, MHCTPYMEHTHI M 3aIpOCHl MPU TMOHWCKE M O0TOOpe MH(POPMAIMM WM JAHHBIX C Y4ETOM NPEAIOKCHHOU
y4eOHOU PU3NUIECcCKOM 3a/1au;

aHaAJIM3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIPETUPOBATH NHPOPMAIUIO PA3INYHBIX BUAOB U (GOPM MpPEACTaBICHUS;

CaMOCTOATCIIBHO BI)I6I/IpaTI) ONTUMAJIbHYTO (pOpMy IpCACTaBICHUA I/IH(bOpMaIII/II/I U WUIIOCTPUPOBATE PEIIACMBIC 3adadd HCECIOKHBIMU
cXeMaMu, AUarpaMMaMH, HHOU rpadruKoi U UX KOMOMHALIUSAMU.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

B X0JIe 00CYXJeHHUsI y4eOHOr0 MaTepuaia, pe3yabTaToB JTa0OpaTOPHBIX pabOT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXTaeMOM
TEMBI ¥ BRICKA3bIBaTh UJICH, HAIlCICHHBIC HA PEIIICHHUE 3aJIa4H U TOIIepKaHue 01arokenareIbHOCTH OOIICHNS;

COIIOCTABJIATH CBOHM CYXICHUA C CYKICHUAMH JAPYIrUX YHaCTHUKOB AWajIora, O6Hapy)KI/IBaTB pPasiiniue U CXO0ACTBO HOBHHHﬁ;

BBIpaKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TIPEACTABIATh PE3YJIbTAThl BHIITOJHEHHOTO (PH3MYECKOTO OTBITA (3KCIIEPUMEHTA, HCCIICIOBAHUS, TPOCKTA);

MMOHUMATh U UCIIOJIB30BaTh MPEHMYIIECTBA KOMAHIHOW Y MHMBHUIYTBHOHN paObOTHI PHU pelIeHNH KOHKPETHOH (PU3NIECKOH MPOOIEMBI;
MPUHUMATPh [T COBMECTHOH JEATEIIbHOCTH, OPIraHU30BhIBATh JACUCTBUS 10 €€ JOCTIIKEHHIO: PACTIPENENIATh POJIH, OOCYKIaTh MPOIECCHl U
pe3yIbTaThl COBMECTHOM PaOOTHI, 0000IIATh MHEHHSI HECKOJILKUX JTFO/ICH;

BBITIOJTHATh CBOIO YacTh PaOOTHI, JIOCTUTAsI KAYECTBEHHOTO Pe3yJIbTaTa 10 CBOEMY HAIIPABICHUIO U KOOPJIMHUPYS CBOU JICHCTBHS C APYTUMH
YJIeHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa B OO MTPOAYKT 110 KPUTEPUSIM, CAMOCTOSITEIIBHO CPOPMYIUPOBAHHBIM YUACTHHKAMH B3aHMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JeiicTBHSA

Camoopranmn3anus:
® BBISBISTH MPOOIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMUX TS pelIeHus] PU3NIEeCKUX 3HAHUMH;
® OpPHUEHTUPOBATHCA B PAIUYHBIX MOJIXOAAX NPUHATHS pPEUICHUH (MHIWBUIYyalbHOE, MPHUHITHE PEIICHUS B TPYIIe, MPUHATHE PpEIICHHMA
TPYIIION);
® CaMOCTOSITENIbHO COCTaBIJISATh AJITOPUTM peUIeHHs (U3MUECKOM 3aJauyd WM IUIaHA HCCIIEAOBAaHUS C Y4ETOM HUMEIOIIUXCS PECypcoB H

COOCTBEHHBIX B03M0)I(HOCTCf/'I, APTYMCHTUPOBATH MPECJIara€MbI€ BapHaHTLL peH.IeHPIfI;



JieNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeaJIaraTh IlaH €€ U3MEHEHNS,

OOBSICHATH IPUYUHBI JOCTIDKEHUS (HETOCTHIKECHHUS) PE3yIbTaTOB JACATEIBHOCTH, 1IaBaTh OIICHKY PHOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTH (B TOM YMCJIE B XOJ BBIIOJHEHHUS (PU3MUECKOIO MCCIEIOBAHUS WJIM IPOEKTAa) Ha OCHOBE HOBBIX
00CTOSTENILCTB, N3MEHUBIINXCS CUTYaIlUH, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBHUSM;

CTaBUTh ceOsd Ha MECTO APYroro 4ejloBeKa B XOJie CIOpa WM JAUCKYCCHM Ha Hay4YHYIO T€MY, MOHMMaTh MOTHBBI, HAMEPEHUS M JIOTUKY
ApYyroro,

MIPU3HABaTh CBOE MPaBO Ha OLUIMOKY IPH pelIeHUH GU3NYECKUX 3a/1a4 UM B YTBEPXKJIEHUSAX HAa HAyYHbIE TEMBI U TAKOE XK€ MPaBO JIPYroro.

HNPEAMETHBIE PE3YJIbTATDBI

K xonIty 00yueHus B 7 Kj1acce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaxaTh CHOPMHUPOBAHHOCTD Y 00yUJaIOIMIUXCSl YMEHUH:

WCTIOJIb30BaTh TMOHATHSA: (U3NYECKHE M XUMHUYCCKUE SIBIICHHS, HAOIIOJCHHUE, SKCIEPHUMEHT, MOJENb, THUIOTe3a, CAWHUIIBI (PH3HUECKUX
BEJIMYUH, aTOM, MOJICKYJIa, arperatHble COCTOSHHSI BemiecTBa (TBEpAOE, )KHUIKOE, ra3000pa3HOE), MEXaHMYECKOe JIBMKEHHE (PaBHOMEPHOE,
HEpaBHOMEpHOE, TMPSMOJUHEHHOE), TpaeKTOpHs, paBHOJCHCTBYIOIMas cuia, naedopmanus (ynpyras, TJIAcTHYECKas), HEBECOMOCTD,
COOOIIAIONINECS COCY/IBI;

pasnuyath siBiieHus (MudQy3us, TEIUIOBOE IBWKEHUE YaCTHIl BEIISCTBA, PABHOMEPHOE IBM)KCHUE, HEPABHOMEPHOE IBW)KCHUE, HMHEPIIHS,
B3aMMO/ICHCTBHE TEJ, paBHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHON OChIO BpAICHUS, Tepe/iava aBICHUs TBEPABIMHU TEIAMH, XUJAKOCTIMH H
razamu, aTMOc(epHOE JTaBJICHUE, IJIABAHKUE TEJI, IPEBPANICHUS MEXaHUYECKON YHEPTUH) M0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (DU3MUYCCKUX SBICHUI B OKPYXAIOIIEM MHUPE, B TOM YKCIIe (U3UUCCKUE SBJICHUS B IPUPOJIC: IIPUMEPHI
JIBYDKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU B KHBOW M HEXXHBOW MPUPOJIC, ICHCTBUE CHIIBI TPSHHUS B IPUPOJIC ¥ TEXHUKE, BIUSHHE aTMOCHEPHOTO
JIaBJICHHS HA )KUBOW OpPTraHU3M, IIAaBAaHUE PHIO, PhIYar B TEJIC YEIOBEKa, IIPU ATOM IIEPEBOIUTH MPAKTUYECCKYIO 331auy B y4eOHYIO, BBIICISTD
CYIIECTBEHHbBIE CBOMCTBA (NIpU3HAKN) (PU3HUECKHX SBJICHUM;

OTHCHIBATh M3YYEHHBIE CBOMCTBA Tel U (PU3WYECKHUE SBJICHHS, HCIOIb3ysd (PU3NYECKHe BEIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA,
BpeMsi, IyTh, CKOPOCTh, CPENIHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CHUJIAa TSHKECTH, BEC Teja, cujla TpeHus, AaBieHue (TBEPAOTO Telna, KUIKOCTH,
ra3a), BBITAIKHMBAIOIIAsl CHJIA, MeXaHWYecKas paboTa, MOIIHOCTh, IUIEYO CHIIBI, MOMEHT CHJbI, KOA(M(GUIMEHT TMOJEe3HOTO ACHCTBUS
MEXaHHU3MOB, KHHETUYECKasl U TIOTCHIIUAIbHASI SHEPTHs), PU ONMKUCAHUHU TPABUIBLHO TPAKTOBATh (PU3HMUECKUN CMBICT UCTIONB3YEMbBIX BEIUYHH,



uX 00O03HAYCHHS] W CIWHUIBI (U3NYECKUX BEIMYMH, HAXOJUTh (POPMYINBI, CBS3BIBAIOINNE JAHHYIO (U3NYSCKYIO BEIMYUHY C JAPYTUMHU
BEITUYMHAMH, CTPOUTH IPAPUKN U3yICHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEITHUNH;

XapaKTepU30BaTh CBOKCTBA TN, (PM3MUSCKUE SIBICHUS U MPOIIECCHI, UCTIOb3Ys MPABHIIA CIIOKECHUS CHUJ (BJIOJIb OJHOU TpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxXxuMmesa, MPaBUIIO paBHOBECHs pbrdara (0JI0Ka), «30JI0TOE MPABHIIO» MEXaHUKH, 3aKOH COXPAHCHUS MEXaHUYEeCKOU
SHEPTrUH, IPHU 3TOM JIaBaTh CIIOBECHYIO (OPMYITHPOBKY 3aKOHA U 3aITUCHIBATH €r0 MATEMAaTHUECKOE BHIPAKEHUE;

OOBSACHATDH (PU3MUECKUE SBIICHUS, TIPOIECCH U CBOMCTBA TEJI, B TOM YHCJIC M B KOHTCKCTE CHTYAIHi MPAKTUKO-OPUESHTHPOBAHHOTO XapaKTepa:
BBISIBIISITh TIPUYUHHO--CIICJICTBEHHBIC CBSI3M, CTPOHUTh OOBSICHEHHWE W3 1—2 JIOTMYECKHX IIaroB ¢ OMOpod Ha |—2 W3ydeHHBIX CBOMCTBA
(bu3HYecKuX sIBJICHUH, (PU3MUECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH;

pemrate pacu€THbIe 3amaud B 1—2 JNEHCTBUS, WCIONB3Ys 3aKOHBI M (POPMYIIBI, CBSI3BIBAIONINE (PH3MYECKHE BEITUYWHBL HA OCHOBE aHAIN3a
YCIIOBUS 3aJla4d 3alMChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (U3NYCCKHEC BEIWYUHBI B (OPMYJIBI W TMPOBOIUTH PACUEThI, HAXOIWTH
CIpaBOYHBIC JaHHBIE, HEOOXOIUMBIC JUTS PEIICHUS 33]1a4, OIICHHBATH PEAIMCTUYHOCTD IMOTYICHHON (PU3NICCKON BETUIHHEI,

pacro3HaBaTh MPOOIEMBI, KOTOPhIE MOXKHO PEIIUTH IMPHU MOMOITH (PU3UICCKHX METOJO0B, B ONTUCAHUH WCCIICIOBAHHS BBIICIATH IMPOBEPIEMOE
MIPEITOJIOKEHHUE (TUTIOTE3Y), Pa3indaTh U HHTEPIPETHPOBATH MOJYISHHBIA PE3y/IbTaT, HAXONUTh OIIMOKH B XOJI€ OIBITA, JIeJaTh BBIBOJIBI 10
€ro pe3yJbTaram;

MIPOBOJUTH OMBITHI MO HAOMIONEHUIO (PU3HUECKUX SBICHUM WU (U3NYECKUX CBOWCTB Tel: (GOPMYIUPOBATH MPOBEPSEMbIE MPEAIOIOKEHHUS,
coOuparh yCTaHOBKY U3 MPEI0AKEHHOTO 000PyI0BaHus, 3aMIUCHIBATH X0 OMBITa U (POPMYIUPOBATH BBIBOIBI;

BBITIOJIHATH TNPSMBIE W3MEPEHUS! PACCTOSIHUSA, BPEMEHH, MAacchl Tella, 00bEMa, CHIIBI U TeMIepaTypbl C HCIOJIb30BAaHHMEM aHAJIOTOBBIX U
u(pOBEIX MPUOOPOB, 3aMKUCHIBATH MMOKA3aHUS MPUOOPOB € YIETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;

MIPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTU OJHOW (DM3UYECKO BENMYMHBI OT APYro ¢ UCHOJIb30BAHHEM NPSMBIX W3MEpPEHUIl (3aBUCHUMOCTHU
MyTH PAaBHOMEPHO MABWXKYILErocs Tela OT BPEMEHM IBW)KCHMS Tela, CHJIbI TPEHMsI CKOJIbKEHHUS OT Beca Tena, KadecTBa 00OpaboTKu
MOBEPXHOCTEH TeNl M HE3aBUCUMOCTHU CHJIBI TPEHHUs OT IUIOIIAJN CONPUKOCHOBEHMSI TEJ, CHJIbl YINPYrOCTH OT YAJUHEHHUS MPYKHUHBI,
BBITAJIKMBAIOICH CUITBI OT 00bEMA MOTPYKEHHOM YacTH Tella U OT IJIOTHOCTHU KHUAKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH TeJia, OT TITyOHHBI,
Ha KOTOPYIO MOTPY>KEHO TeJNO, YCIOBUHM IJIaBaHUS TeJ, YCIOBHI paBHOBECHs pblyara U OJIOKOB), y4aCTBOBATh B IJITAHUPOBAHUM y4eOHOTO
UCCIIEIOBAaHUS, COOUpATh YCTAaHOBKY U BBIMOJHATH M3MEPEHHUs, CIEAys MPEAT0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yAbTaThl MOIYyYECHHOM
3aBUCHUMOCTH (PU3UYECKUX BETUUMH B BUJIE MPEUIOKEHHBIX TaOIHUI] U IpauKOB, IeaTh BHIBOJIBI 10 pe3yJibTaTaM UCCIEIOBAHMUS,

MIPOBOJUTH KOCBEHHBbIE M3MEpEHUs (PU3MYECKUX BETUYMH (IJIOTHOCTH BEIIECTBA KUAKOCTU M TBEPAOTO TeNa, CHJIa TPEHHS CKOJIBKEHUS,
JaBJICHUE BO3/yXa, BHITAIKUBAIOIIAS CHUJa, NEHCTBYIOIAs Ha MOTPYXKEHHOE B KUAKOCTH TeN0, KOA(POUIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHHU3MOB), CIeaysl MPEIOKEHHOW UHCTPYKIIUK: TIPU BBITIOJIHEHUH U3MEPEHHI COOMpaTh SKCIEPUMEHTATbHYI0 YCTAHOBKY M BBIUHCISTH
3HaYEHUE UCKOMOU BEIIUYUHBL;

coOroaTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢ 1adopaTOPHBIM 000PYA0BaHUEM;



® yKa3bIBaTh MPUHIMIIBI ICHCTBUS MPUOOPOB U TEXHHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP, JMHAMOMETP, COOOIIAIOIINECS COCY/IbI, OapOMETp,
phIyar, MOABMKHBIN U HETIOBMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;

® XapaKTEepU30BaTh MPUHUMUIIBI JEHCTBUS M3YyYECHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOWCTB C OMOPOW HA HUX ONHUCAHUS (B TOM 4YHUCIHE:
MIOIIIMITHUKHY, YCTPOHUCTBO BOJIOIPOBO/IA, TUIPABIMYECKUHN TPECC, MAHOMETP, BRICOTOMED, TIOPITHEBON HACOC, APEOMETP), UCTOIb3YsS 3HAHUS
0 CBOMCTBaxX (pM3MYECKHUX SBJICHHUIA U HEOOXO MBI (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® IIPUBOJUTH MPUMEPHI (HAXOAUTh MHMDOPMALUIO O MPUMEPAX) MPAKTHUECKOTO HCIOJIB30BaHUs (DU3WYSCKUX 3HAHUN B TIOBCETHEBHOU JKHU3HH
JUTsl 0OecTieueHnsi 6€30TTacCHOCTH TIPH OOpalieHUuH ¢ MPUOOpaMH M TEXHHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 37J0POBbsI U COOIIO/IEHUST HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIEH cpefie;

® OCYIIECTBJIATh OTOOP UCTOYHUKOB HMHpopManuu B IHTepHETE B COOTBETCTBHM C 33JIaHHBIM MOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOITUXCSI
3HAHUW W MYTEM CPAaBHEHHS PaA3IMYHBIX HMCTOYHUKOB BBIIEIATH HHGOPMAIIMIO, KOTOpPAasl SIBISAETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® IICTIOJIb30BaTh MPU BHITIOJHEHUH YU€OHBIX 3a/IaHU HAYYHO--TIOMYJISIPHYIO JTUTEPATypy (PU3UUECKOTO COJIEPKAHMS, CIIPABOYHBIE MaTepUaJIbl,
pecypcbl cetu MlHTEepHET, BIaAeTh MpuéMaMu KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus WH(OpPMAIMK W3 OJHOW 3HAKOBOW CHCTEMBI B
ApYTyIo;

® co31aBaTh COOCTBEHHBIE KPAaTKHeE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB MH(MOPMALUK (PU3NIECKOTO COACpKAHUS, B
TOM YHClie MyOJINYHO JeNIaTh KpaTKUe COOOLICHHS O pe3ylbTaTaXx MPOEKTOB WM y4eOHBIX HCCIEA0BAHUMN, TPU ITOM IPaMOTHO HMCIIOJIb30BATh
M3Y4YEHHBIN TOHATHIHBINA ammapaT Kypca (PU3UKH, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAIUEH;

® [IpU BBINOJHEHUH YYEOHBIX MPOEKTOB M UCCIEIOBAaHUI pacnpeneniaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABIEHHBIMH 33Jla4aMU,
CIIEIUTh 3a BBIIOJIHEHHWEM TIJIaHA JIEHCTBUM, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TPYIIIbI, BBICTPAaWBaTh
KOMMYHUKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K xoHiy o6ydyenus B 8 kiiacce npeMeTHbBIE pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTpakaTh CPOPMHUPOBAHHOCTD y 00YYaIOIIUXCSl YMEHHI:

® ICNOJIb30BaTh MOHSATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [BMKEHHE aTOMOB M MOJIEKYJ, arperarHble COCTOSIHUS BELIECTBA,
KpUCTATIMYEeCKUEe W aMOopdHBbIE Tela, HACHIIEHHBIM M HEHACHIIICHHBIM Map, BIAKHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPTHs,
TEIUIOBOM JABUTATElb, JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsijl, IEKTPUUECKOE M0JI€, TPOBOJHUKH U TUAJIEKTPUKU, IOCTOSHHBIN 3JIEKT PUUYECKUN
TOK, MArHUTHOE TI0JIE;

® pa3nuuaTh SBICHUS (TEIUIOBOE pacHIMpEeHHE M CXKaThe, TeIulolepenada, TEIIOBOE paBHOBECHE, CMauyMBaHHE, KalWUISPHbIC SBICHUS,
WCIapeHue, KOHJICHCAllMs, IUIaBJICHUEe, KpUCTAUIM3aIus (OTBEpAEBaHME), KUIIEHUE, Terulonepenaya (TErIOMpOBOIHOCTh, KOHBEKIIHS,
U3IyYeHHUE), DIIEKTpU3allvsl TeJ, B3aMMOJCWCTBUE 3apsiioB, NCHCTBHS AIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAaHUE, B3aMMOJCHCTBHE
MarHuToB, JIEHCTBHE MAarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHas MHIYKIIHS) MO0 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE;



® DpAacro3HaBaTh IPOSBICHUE HW3YYCHHBIX (DU3MUYECKUX SBJICHHA B OKpPYXKAIOIIEM MHpE, B TOM 4YHCIE (U3UYECKUE SIBJICHUA B TPUPOJE:
MMOBEPXHOCTHOE HATSXKEHHWE U KaNWJUISIPHBIE SIBJICHUS B MPHUPOJIE, KPUCTAUIBI B mpupoje, uiinydeHue CoJiHLa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 0Opa3oBaHUE POCHI, TyMaHa, WHEsS, CHEra, dJCKTPUUYSCKUE SIBJICHHUS B atMocdepe, IICKTPUUYECTBO JKHUBBIX OPTaHH3MOB,
MarHuTHOE IoJie 3eMJM, Jpeid MOJII0COB, POJb MAarHUTHOTO IMOJIA JJS KU3HUM Ha 3eMile, IMOJIIPHOE CHUSHUE, NpPU 3TOM IE€PEBOJUTH
MPAaKTUYECKYIO 337a4y B y4eOHYIO, BEICISTH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PH3HUYECKHUX SIBICHUH;

® ONUCHIBATH M3YYEHHBIC CBOWCTBA TeN M (PU3MYECKHE SBJICHUS, MCIOJNB3ysd (U3NUECKUE BEIUYMHBI (TEMIlepaTypa, BHYTPEHHSS SHEpTHs,
KOJIMYECTBO TEIUIOTHI, yJelIbHas TEIUIOEMKOCTh BEILECTBA, y/AeIbHAs TEIJIOTa IUIABJICHUS, YAElIbHAs TEIIoTa mapooOpa3oBaHUs, yJelbHas
TCIIJIOTa CrOpaHus TOILJIMBA, KOQ(i)(i)HHI/IeHT IIOJIE3HOT'O Z[GI\/JICTBI/H[ TEIIOBOM MalmurHbl, OTHOCUTECJIbHAA BJIAXXHOCTH BO3yXa, BJICKTpI/I‘IeCKI/IfI
3apsj, CUjia TOKa, JIEKTPUUECKOEe HaIpspKEHUE, CONMPOTHUBIEHUE MPOBOJHUKA, Y/IEIbHOE CONPOTHBIIEHHE BELIECTBAa, pabOTa M MOIIHOCTb
QJICKTPUYCCKOTO TOKa), Ipu OMMMCAaHWHN IIPABHUIIBHO TPAKTOBATbH (1)I/ISI/I‘I€CKI/II\/'I CMBICJI HUCIOJIBb3YCMBIX BCJIWYHH, 0003HaYeHus U CANHUIbI
(bu3nyecKux BEIMYUH, HAXOIUTh (HOPMYJIbI, CBSA3BIBAIOLIME TAaHHYI (PU3MYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH Ipaduku
HU3YUCHHBIX 3aBUCHUMOCTEN (bHSI/ILIeCKI/IX BCIINYUH,

® XapaKTCpU30BaTh CBOMCTBA TEJl, (1)I/ISI/III€CKI/IG ABJICHUA U MPOLECCHI, UCIIOJb3YA OCHOBHBIC IMOJIOKCHUA MOJ'IeKy.]'IﬂpHO--KHHCTH‘ICCKOﬁ TCOpUHU
CTPOCHHSI BEIIECTBA, MPUHIIUI CYNEPIO3UIINHU TI0JIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS 3apsiia, 3akoH Oma JJis ydacTkKa IeTH,
3akoH J[xoyns—JIeHna, 3aKOH cOXpaHeHHs JHEPTUH, IIPU 3TOM JIaBaTh CIOBECHYIO ((OPMYIHPOBKY 3aKOHA U 3aMHUCHIBATh €T0 MAaTEMAaTUYECKOE
BBIPAKEHUE;

® 00BACHATH (hr3MUECKUE IPOLECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIlHil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhISIBIISTh
MPUINHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHME W3 |1—2 JIOTMYECKHX INAaroB ¢ OMOpOoW Ha 1-2 W3ydeHHBIX CBOMCTBA (PU3MUYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

® pemiaTh pacy€THbIC 3a7auu B 2—3 NEHCTBUS, UCIOJIB3YS 3aKOHBI U (POPMyIibI, CBsI3bIBaroIIe (hU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHAlIM3a
YCIIOBUS 3a/laydl 3alMChIBATh KPATKOE YCIOBUE, BBISIBIATH HEAOCTATOK JAHHBIX JJISl PELIEHUs 3a7ayd, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HE0OX0IuMBbIE Ui €€ peleHus], IPOBOIUTh PAcUEThl U CPAaBHUBATH MOJIYYCHHOE 3HaYeHHE (PU3NUECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh MPOOJIEMbl, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIM (PU3HMYECKUX METOJIOB, HCIOJb3yS OMUCAHUE HUCCIIECOBAHUS, BBIACISATH
MIPOBEpsieMOe MPEATNOI0KEHHUE, OLICHUBATh NMPABUIILHOCTD MOPSIIKA MPOBEICHUS UCCIICIOBAHUS, JeNaTh BBIBOIBI;

® [IPOBOJUTH OMBITHI 1O HAOMIOJACHHUIO (HU3MUECKUX SBICHUN MM (PU3NYECKUX CBOMCTB Tell (KamWUISIPHBIC SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3JlyXa OT ero o0b&Ma, TeMIepaTypbl, CKOPOCTH TMpollecca OCThIBAHUS M HArpeBaHUsd MPU H3IYyYEHUH OT IBETa HU3IyYarolleu
(mormomaromnieit) MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TEMIIEPATyphl KUAKOCTU M TUIOMIATN €€ MOBEPXHOCTHU, INEKTPU3ALUS Tl U
B3aMMOJICIICTBUE 3JEKTPUUYECKUX 3apA0B, B3aUMOJICHCTBHE TIOCTOSHHBIX MAarHWTOB, BU3yaJM3alldsg MAarHUTHBIX IOJIEH TOCTOSHHBIX
MarHuToB, JEHCTBUS MAarHUTHOTO TOJISI HA MMPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOIBUTATENS TIOCTOSHHOTO TOKA):
dbopMynupoBaTh MpPOBEpsieMbIE MPEANOJIOKEeHUs, COOMpPaTh YCTAHOBKY U3 TMPENIOKEHHOTO O000pyIOBaHHWs, OMHUCHIBATH XOJ OMNbITA U
(GhopMyITHUPOBaTh BHIBOJIBI;



BBIIIOJIHATL IPAMBIC HU3MCPCHUA TCMIICPATYPHI, OTHOCHUTEIIBHOM BJIAKHOCTHU BO3yXad, CHJIBI TOKA4, HAIPsKCHUA C MCIIOJIB30BAHUCM
AHAJIOTOBBIX NPUOOPOB M JATYMKOB (PM3MUYECKHX BEJIIMYMH, CPAaBHHUBATH DPE3YJIbTaThl HM3MEPEHH ¢ Y4ETOM 3aJaHHON abCONIOTHOM
MOTPEUTHOCTH;

MIPOBOJIUTH HCCIICAOBAHUE 3aBHCUMOCTH OJHOM (PM3MUYECKOW BEIMYHMHBI OT APYrod C HMCHOJIB30BAHUEM TPSAMBIX W3MEPEHUH (3aBHCHMOCTH
COIIPOTUBJICHHUA MPOBOAHHMKA OT €I0 JJIMHBI, IIOM[AAX IMOICPECUYHOTO CCUCHHA W YACIBHOI'O0 COIIPOTUBJICHHA BCIICCTBA IMMPOBOAHHKA, CHUJIBLI
TOKa, WIYIIEro 4epe3 MPOBOJHHMK, OT HANpSOKCHUS Ha IMPOBOJHUKE, HMCCIENOBAHUE IOCIEIOBATEIBHOTO M IMApalIeIbHOTO COCTUHEHUN
HpOBOZ[HI/IKOB)I IJIaHUPOBATH UCCIICAOBAHUC, CO6I/IpaTB YCTAHOBKY W BBIMNOJIHATE U3MCPCHUA, CICAYA MPECAJIOKCHHOMY IJIaHY, (i)PIKCI/IpOBaTB
PE3YIbTAThI HOJ'Iy‘ICHHOﬁ 3aBUCHMOCTH B BUJIC Ta6J'II/III u Fpa(l)I/IKOB, ACJIaTh BBIBOAKLI IO PE3YJIbTAaTaM HMCCICIOBAHMA,

MIPOBOJUTH KOCBEHHbIE H3MEpeHUs (PU3MUecKux BeIMYMH (yIelbHas TEIIOEMKOCTh BEIIECTBA, CONPOTHBIICHHWE IMPOBOJHHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKAa): IUIAHUPOBAaTh W3MEPEHHUs, COOMpaTh HSKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJEAys MNPeIOKEHHON
HUHCTPYKIUH, U BBIYHUCIIATH 3SHAYCHUC BCIIMYHNHBI,

coOroAaTh MpaBuila TEXHUKHU 0€30IaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000PyI0BAHUEM;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPON Ha WX OMHCAHUS (B TOM 4YHCIE: CHCTEMA
OTOIUICHHUA AOOMOB, THUTPOMETpP, IIapoBasd Typ6I/IHa, aMIICpMETpP, BOJIBTMETP, CUYETYHK 3HeKT’pI/I‘IeCKOﬁ OHEPruu, OSJICKTPOOCBETUTCIIBHBIC
puOOPbI, HArpeBaTEIbHbIE AIEKTPOIPUOOPHI (IIPUMEPDI ), ITEKTPUUECKUE MPEJOXPAHUTENH, FITEKTPOMArHUT, JIEKTPOIBUTaTelb TOCTOSHHOTO
TOKa), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PM3MUECKUX SBJICHUN M HEOOX0uMBbIe (hM3HUECKHEe 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOICTBA M H3MEPHUTENIbHbIE MPHOOpPHI MO CXeMaM U CXEMaTHYHbIM PUCYHKaM (KHUAKOCTHBIH
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHETO CrOPaHMUsl, 3JIEKTPOCKOI, PEOCTAaT), COCTABIATh CXEMBbI 3JIEKTPUUECKUX
Lenei ¢ MocieqoBaTeIbHbIM U TMapaJljIe/IbHBIM COEAMHEHHUEM JJIEMEHTOB, pa3iinyasi YCJIOBHbIE O003HAYEHUS 3JEMEHTOB AJIEKTPUUYECKHX
Lerieit;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh WH(OPMAILMIO O IpUMepax) MPAKTUUYECKOrO HCIOJIb30BaHUs (U3NYECKUX 3HAHUI B MOBCETHEBHOM >KHU3HU
uia o0ecriedyeHus: 0€30MacCHOCTH MPH OOpalleHUuH ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3/I0POBbS M COOJIIOJICHUSI HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOIIEeH cpene;

OCYILIECTBIIATh MOUCK HH(OpManmu (PU3NYECKOro cojepxaHus B VIHTepHETe, Ha OCHOBE HUMEIOIIMXCS 3HAHUNW M MYTEM CpaBHEHHS
JIOTIOTHUTEIbHBIX HICTOYHUKOB BBIACTSATH HHPOPMAIUIO, KOTOPas SIBJISETCS MPOTUBOPEUMBON UM MOXKET OBITH HEZOCTOBEPHOIA;

WCII0JIb30BaTh MIPH BHIMOJHEHUH Y4EOHBIX 3a/IaHUI HAyYHO--TIOMYJISPHYIO JIUTEPATYPY (PU3UYECKOTO COACpkKAHUS, CIIPaBOYHbIE MaTepUalbl,
pecypcel cetn MHTepHeT, BiajeTh NpuéMaMu KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs MH(GOPMALUU U3 OJHON 3HAKOBOM CHUCTEMBI B
APYTYIO,

cOo3/1aBaTh COOCTBEHHbIC NMHUCBMEHHbIE U KPaTKHUE YCTHBIE COOOIIeHHUs, 0000mas nHGOpMaIMo U3 HECKOJbKUX MCTOYHHUKOB (PU3NYECKOTO
COJIepKaHUs, B TOM YHCIIE MyOJIMYHO MPEJCTABIATH PE3yJAbTaThl MPOEKTHOM HIIM HMCCIENOBATENbCKON NEeSITeIbHOCTH, NP 3TOM I'PaMOTHO
UCIOJIb30BaTh U3yYECHHBIN MOHATUIHBIN anmapaT Kypca (GU3UKH, CONPOBOXKIATh BBICTYIIJICHUE IPE3EeHTAIUEeH;



® TIpU BBINOJHEHUH yYEOHBIX NMPOEKTOB M MCCIEIOBAHUI (PU3MUECKUX MPOIECCOB pacCIpeieiiaTh 00sS3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a/1a4aMU, CJICAUTH 32 BBIMOJHEHUEM IIaHA ICHCTBHI U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA[ B
JEeATEIbHOCTD I'PYIIIBI, BEICTPAUBATh KOMMYHHUKAaTHBHOE B3aUMO/ICHCTBHE, MIPOSBIISS TOTOBHOCTH pa3penarb KOH(PIUKTHL

K koHIy 00y4enust B 9 kJjiacce mpeMeTHbIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y 00YUAIOLIMXCSI YMEHUN:

® JICIIOJIb30BaTh TOHATHS: CUCTEMa OTCYETA, MAaTepUaAbHAS TOYKA, TPACKTOPHUS, OTHOCHUTEIHLHOCTh MEXaHHYECKOTO ABIDKCHHS, Ae(opmarus
(ynpyras, nmiuacTu4eckas), TpeHHe, IIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U IIEPETrpy3KH, IEHTP TSHKECTH, a0COTIOTHO TBEPAOE TEJIO,
HEHTP TSDKECTH TBEPJIOTO Tela, paBHOBECHE, MEXaHMUYECKHE KOJIeOaH!s M BOJIHBL, 3BYK, HH(Pa3BYK M YIbTPa3BYK, IEKTPOMAarHUTHBIE BOJHBI,
IIKaJla JIEKTPOMATrHUTHBIX BOJH, CBET, OJM30PYKOCTh M JallbHO30PKOCTh, CHEKTPHI MCIYCKaHWs W TOTJOIICHUs, anbda-, OeTa- u ramMmMa-
W3ITYYEHUs1, U30TOIIbI, S/IepHasi SJHEPTeTHKa;

® pasnuyaTh SBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEIHOE ABIDKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE
MajiecHue Tell, PaBHOMEPHOE JBIDKCHHE II0 OKPY)KHOCTH, B3aMMOJCHCTBHE TEJ, PEaKTHBHOE JBIKCHHE, KOJIEOATEIIbEHOE JBHKCHHE
(3aTyxaromue U BBIHYXJCHHbIE KOJieOaHHs), PE30HAHC, BOJHOBOE [BHKEHHE, OTPa’KEHUE 3BYKa, NPSIMOJMHEWHOE paclpoCcTpaHEeHHE,
OTpaKEHHE W TPEIOMIICHUE CBETA, IMOJIHOE BHYTPEHHEE OTPKEHHE CBETA, PAa3JIo’KeHHE OENIOTo CBETa B CIIEKTP M CIOKECHHE CIIEKTPATbHBIX
[[BETOB, [HUCIIEPCHS CBETA, E€CTECTBEHHAs pAJMOAKTUBHOCTh, BO3HHUKHOBEHHWE IJIMHEHUYATOTO CIEKTpa M3JIYYeHHUsS) TI0 OIHMCAaHUIO WX
XapaKTePHBIX CBOMCTB M HA OCHOBE OTBITOB, IGMOHCTPUPYIOIINX TAHHOE (PH3UIECKOE SBIICHHE;

® pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3UYCCKUX SIBIICHUI B OKpYXaromeM MUpe (B TOM uncie GU3NIEeCKUe SIBJICHHUS B TIPUPOJIE: TIPUITHBHI
W OTIUBHI, ABIWKeHHWE IuiaHeT COJIHEYHOW CHCTEMBbI, PEaKTUBHOE [BI)KCHHE J>KHUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICCHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa TEJ, ONTHYECKHE SIBICHUS B TPUPOJE, OMOIIOTHYECKOE NEHCTBHE BUIMMOTO,
yIbTPadUOIETOBOTO U PEHTTCHOBCKOTO H3JIyYEHH, €CTECTBCHHBIH PaJIMOAKTUBHBIA ()OH, KOCMUYECKUE JIy4H, PAIMOAKTUBHOE W3Iy4CHUE
MPHUPOIHBIX MUHEPAIOB, JICHCTBHE PAaTUOAKTUBHBIX HM3JIydCHHI Ha OPraHWU3M YEIOBEKa), MPH TOM MEPEBOJUTH MPAKTHUECKYIO 3a1adyy B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PU3HYCCKUX SBJICHHIA;

® OIKCHIBATh U3YYCHHBIC CBOMCTBA TE M (PU3MUYECKHE SBICHUS, UCTIOB3Ys (PU3MUYECKHE BETMYMHBI (CPEIHSS 1 MTHOBEHHAsI CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBUKCHHH, YCKOPEHHE, MIEPEMEIICHHE, MTyTh, YII0Bas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTrOCTH, CHJIa TSKECTH, YCKOPCHHE
CBOOOJTHOTO TMAJCHHs, BEC Tela, MMIYJIbC Tejla, MMITYJbC CHIIbI, MEXaHH4YecKas padoTa W MOIIHOCTh, MOTCHIMAIbHAS SHEPrUsl Tela,
MOJIHATOTO HAJ| MOBEPXHOCTHIO 36MJIM, TIOTCHIIMAIBHAS SHEPTUS CXKATOM MPYKUHBI, KHHETHYECKAs SHEPTHs, TIOJIHAS MEXaHUYEeCKas DHEPTus,
MEPUOJ M 4YacTOTa KOJIeOAHWH, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTejb MPEJIOMIICHHUS CpPEbl), TPU
ONMCAaHUM MPABUIBHO TPAKTOBATh (PM3UYECKUIN CMBICI HCIIOJIb3YEMbIX BEIUYHH, 0003HAYCHUS M €AMHULBI (PU3NYECKUX BEJIMYMH, HAXOJAUTh
(dopMynbl, CBS3BIBAIOLINE JAHHYIO (HU3UYECKYI0 BEJIWYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTh TpadMKHd HU3YYEHHBIX 3aBUCUMOCTEH
¢bu3nUecKux BEIUYNH,

® XapaKTepH30BaTh CBOMCTBA Tell, (U3MUECKUE SIBICHHS M MPOLECCHI, UCHOJb3Yys 3aKOH COXPAaHEHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHMS,
MPUHLUI CYNEPIO3ULUHN CUJI, IPUHIUII OTHOCUTENIbHOCTU [ anuies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHHs] UMITYJIbCa, 3aKOHBI OTPAXKEHUS U



IIPEJIOMJIEHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsIOBOTO M MAacCCOBOIO UHMCENl IPU SJAEPHBIX peakUusX, MpPU STOM JaBaThb CIOBECHYIO
(bopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3NYECKHE TIPOLIECCH M CBOMCTBA TEJI, B TOM YMCIIC M B KOHTEKCTE CUTYallnii MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATD
MPUYMHHO--CJICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHWE M3 2—3 JIOTMYECKHX IIaroB ¢ OMOPOH Ha 2—3 M3YYeHHBIX CBOWCTBA (U3UUECKUX
SBJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a7aud (OTHpPAIOIIMECS] HAa CUCTEMY M3 2—3 ypaBHEHHI), MCIOJB3ysd 3aKOHBI M (POPMYJbI, CBS3bIBAIONINE (DU3NUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4M 3alMCBIBATh KPATKOE YCIOBHE, BBISBIIATH HEOCTAIOIINE WM U30BITOYHBIE JaHHbIE, BEIOUPATh
3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE Ul PEIIeHUs, TPOBOANUTH PACYETHI U OLIEHUBATH PEATMCTUYHOCTH MOJIYYEHHOTO 3HAYEHUS (PU3NYECKOU
BEJIMYUHBL;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOYKHO PEHIUTh MPU MNOMOIIM (PU3NYECKUX METOJOB, UCIOJb3Ysl OMHCAHME MCCIENOBAHUS, BBIJIEISThH
MIpOBEpsieMOe TPEAINOI0KEHHE, OLIEHUBATh MPAaBWJIBHOCTh MOPSJIKa IPOBEIEHUS HCCIEIOBAaHUSA, JAeNaTh BBIBOJbI, HHTEPIPETHPOBATDH
pe3yabTaThl HAOIIOIEHUH U OIBITOB;

MIPOBOJUTH OMBITH MO0 HAOMIOACHUIO (PU3MUECKUX SBICHUN WM (QU3NYECKHX CBOMCTB Tes (M3ydeHHE BTOporo 3akoHa HpioToHa, 3akoHa
COXpPaHEHHUs SHEPTUH, 3aBUCUMOCTb NepHoAa KojieOaHu MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTD OT
aMIUTUTYAbl MaJIbIX KOJIEOaHMH, HPSAMOJMHEHHOE paclpOCTPAaHEHUE CBETa, pPa3ioKeHHE Oeoro cBeTra B CIHEKTP, H3y4€HHE CBOMCTB
n300pakeHUsl B IJIOCKOM 3€pKajle M CBOMCTB M300pakeHHsl IpeaMeTra B coOuparoliedl JuH3e, HaONIoJeHHE CIUIOIIHBIX M JIMHEHYaThIX
CIEKTPOB U3Iy4YEHHUS): CaMOCTOSITEIIPHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO Habopa 0O0OpYIOBaHHWS, OMHCHIBATH XOJI OIBITA M €ro
pe3ynbTaThl, ((OPMYIUPOBATH BBIBOIBI;

IIPOBOJIUTH NPU HEOOXOJMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeielisis cpeHee 3HaueHHe n3MepseMoil BeanuuHbl ((POKycHOE paccTosHue
cobuparoieii JTMH3b1), 000CHOBBIBATH BHIOOP CIOCO0a M3MEpeHUs (M3MEPUTEIHLHOTO TPUOopa);

IIPOBOJIUTH MCCIIEI0OBAaHUE 3aBUCUMOCTEH (DU3NUECKUX BEJUYMH C UCHOJIb30BAHUEM MPSAMBIX U3MEPEHHUH (3aBUCHMOCTh IIyTH OT BPEMEHHU NIPH
PaBHOYCKOPEHHOM JIBM)KEHHM 0€3 HadaJabHOM CKOPOCTH, MepHoJa KoleOaHWH MaTeMaTHYeCKOro MasTHHMKAa OT JUIMHbI HUTH, 3aBUCUMOCTH
yIrjla OTpaXKeHUsl CBeTa OT yIJla MaJeHusl U yria NpeloMIIEHHUs OT yIJla MaJeHus): IIAaHUPOBaTh HUCCIEI0BAaHUE, CAMOCTOSITEIbHO COOMpATh
YCTaHOBKY, (DPMKCHPOBATh PE3yJIbTaThl MOJYYEHHOH 3aBHUCHMOCTH (M3MUECKUX BEIMYUH B BHJE TAaOMUL M I'padUKOB, AeJaTh BHIBOJBI IO
pe3yibTaTaM MCCIeIOBaHUS;

IIPOBOJIUTh KOCBEHHBbIE HM3MEpEeHMsI (DU3MUYECKMX BEIMYMH (CpeiHss CKOPOCTh M YCKOpPEHHME Tejla IpU PaBHOYCKOPEHHOM JIBXKEHMHHU,
YCKOpEHHE CBOOOJHOTO MaJIeHHUs, )KECTKOCTh MPYKHUHBI, KOAPPULIIUEHT TPEHUS CKOJIbKEHUs, MeXaHHuecKkast padoTa U MOILIHOCTh, YacTOTa U
nepuoja KoiebaHWH MaTeMaTH4ecKOro M MPY)KMHHOTO MAasTHUKOB, ONTHYECKas Cuia coOuparonied JMH3bI, pPagHMoaKTUBHBINA (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAJbHYI0 YCTAHOBKY M BBINOJHATH W3MEPEHUs, Cleays MpeIoKEHHOM HHCTPYKLUH,
BBIYMCIIATh 3HAYCHHUE BEJTMYHUHBI M aHAIM3UPOBATH MOJTYYCHHbBIE PE3YJIBTATHI C YUETOM 3aJaHHOM MOTPEUTHOCTH U3MEPEHMI;

coOuroIaTh MpaBuiia TEXHUKU OE30MIaCHOCTH MPU paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;



® pa3nuyuaTh OCHOBHBIC MPU3HAKM M3YYEHHBIX (U3MUYECKUX MOJEICH: MaTepualibHas TOYKa, aOCOIIOTHO TBEPIOE TEJO, TOUYCYHBIH MCTOYHHK
CBETa, JIy4, TOHKAs JIMH3a, IUTaHETapHask MOJIE)Ib aTOMa, HYKJIIOHHAs! MOJIEJIb AaTOMHOTO SIpa;

® XapaKTepU30BaThb IMPUHLMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUUECKUX YCTPOMCTB C ONOPOM Ha MX ONMUCAHUS (B TOM 4YHUCIE:
CIIMAOMCTpP, AATYHUKHU IIOJIOKCHHUA, PACCTOAHUA M YCKOPCHHA, paKeTa, 3XO0JIOT, OYKH, IICPUCKOII, q)OTOﬁHHapaT, OIITUYCCKHUE CBCTOBO/bI,
CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcOHA), WCHOJB3YS 3HAHUS O CBOWCTBAX (DH3MYECKHUX SIBJICHUW W HEOOXOIUMBbIC (DHU3HUYSCKUE
3aKOHOMEPHOCTH;

® IHCIIOJB30BAaTh CXEMBI U CXEMATUYHBLIC PUCYHKH H3YYCHHBIX TCXHHYCCKUX YCTpOﬁCTB, HN3MCPUTCIIbHBIX HpI/I60pOB U TEXHOJIOTHYCCKUX
MIPOLIECCOB TPU PEIICHUH Y4YEOHO--TIPAKTUYECKUX 3a/]ay, ONTUYECKHUE CXEMBbI JJIsi MOCTPOCHUS H300paKEHUH B IUIOCKOM 3€pKajie U
cobuparoIei JIMH3e;

® [IPUBOJUTH MPUMEPHI (HAXOAUTh UH(OPMALMIO O MpUMeEpax) MPAKTHUYECKOTO MCIOJIb30BaHUs (U3NYECKUX 3HAHUI B MOBCEJHEBHOM JKHU3HU
I oOecriedeHus 0€30MacHOCTH TP OOpAIEHUH ¢ TPHOOpaMU U TEXHHYECKUMHU YCTPOHUCTBAMH, COXPAHEHHS 3JI0POBhS M COOJIIOJICHUST HOPM
HKOJIOTUIECKOTO IMOBE/ICHUS B OKPYKAIOIICH Cpee;

® OCYIIECTBIIATh MOUCK MHpOpMAIMK (U3NYECKOro cojiepkanusi B MlHTepHeTe, camMocTosTeNnsHO (GOPMYIUpPYsSl MOUMCKOBBIM 3alpoc, HAXOAUTh
MyTH ONpPEJIENICeHNs JOCTOBEPHOCTH MOIy4YE€HHOI HH(OPMAIMK HA OCHOBE UMEIOIIMXCS 3HAHUI U JOTIOJIHUTEIbHBIX HCTOYHUKOB;

® JICIIOJIb30BaTh MPH BHIMOJHEHUHU YYEOHBIX 3a/laHUil HayYHO--TIOMYJISIPHYIO JIUTEPATypy (HU3NIECKOTO COACPIKaHUs, CIIPABOYHBIC MaTepHAIIbI,
pecypcol cetr VIHTepHET, BiajeTh NMpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WH(GOPMAIMK U3 OJHON 3HAKOBOW CHCTEMBI B
ApPYTy1o;

® C03/1aBaTh COOCTBEHHBIC TMCEMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE MH(POPMAIINU U3 HECKOJIBKUX UCTOYHUKOB (PU3NIECKOTO COCPIKAHUS,
MyOJIMYHO TIPEACTABIATh PE3YJbTaThl MPOCKTHON MM MCCIIEIOBATEIBCKOM NEATEIbHOCTH, IPU 3TOM I'PAMOTHO HCIOJIb30BAaTh WU3yYCHHBIH
MOHATUHHBIN amnmapar M3y4aeMoro pasjena (HU3MKH W CONPOBOXKAATh BBICTYIUICHHUE IMPE3CHTAlMEH C y4ETOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHKOB.

Koppekunonno-pa3suBammas padoTe Ha ypoKe, HallpaBJIeHHAasl HA peaJin3aluio 0co0bIX 00pa3oBaTe/IbHbIX NOTPeOHOCTel yyamuxcs ¢ 3I1P:
CTpOUTH OOy4YeHHE ¢ Y4ETOM UHAMBHAYaTbHBIX ocoOeHHOcTel ywamuxcs ¢ 3[IP u cneundukyn ycBoeHHs UMM 3HAHUW, YMEHUU U HABBIKOB, KOTOPOE
MpeANnoJiaraer:

"MomaroBoe» MpeabsBICHUE MaTepuaa, OT YaCTHOTO K O0IIeMy;

JI03UPOBAHHAs TOMOIIb B3POCIIOTO;

WCIOJIb30BaHUE CIICLUATBHBIX METOJOB, MPUEMOB M CPEICTB B COOTBETCTBUU ¢ pekomennanusmu cneruanucto [TJICIIK, crmocoOGcTByrommx Kak
o0mIeMy pa3BUTHIO O00YYArOIMIETOCs, TaK U KOMIEHCAIIUA MHIUBUIYAIbHBIX HEIOCTATKOB Pa3BUTHs (ClelUaIbHBIE yIIpakKHeHUs A pa3sutus BIIOD,



ucnoib3oBanue nopbimeHuss UKT-KoOMIIETeHTHOCTH ydaluxcs Kak CpeicTBa KOMIICHCAMU HAapYLIICHHBIX (PYHKIMI — OT OPHEHTAIlMM Ha KIaBUATYype
1o opuenranyuu B MOC mkoubl 1 00pa3oBaTeNbHBIX pecypcax HHTEPHET);

pa3paboTKy XOpOIIO CTPYKTYPUPOBAHHOTO MaTepHaja, COJEPIKAIIEro ONnopsl ¢ AeTajau3anuer B (hopMe anropuTMOB, 0Opa3liOB BBHITIOJHEHUS 3aaHUM
JUTSI KOHKPETU3AIMK ICUCTBUU MPU CAMOCTOSITEIbHOU paboTe;

TIIATENBHBIA 0TOOP U KOMOMHUPOBAHUE METOJIOB M IPUEMOB OOYUEHHSI C IIEJIbI0 CMEHBI BUJIOB JIETEIFHOCTH AETEH, M3MEHEHUS B HEHl JOMHUHAHTHOTO
aHaJIM3aTopa, BKIIOYCHHUS B pab0Ty OOJIBIIMHCTBA aHAIM3ATOPOB;

MOCTOSTHHO CTUMYJMPOBAaTh MMO3HABATEIBHYIO aKTUBHOCTD, MOOYXK/IaTh HHTEpEC K ce0e, OKPYKAIOMIEMy MPEIMETHOMY U COITMAIILHOMY MHPY (3a1aHus
POOJIEMHO-TIOUCKOBOTO XapaKTepa, CO3/IaHNe CUTYalluu yCcIieXa, BAKTOPUHBI M KOHKYPCHI U T. 11.);

WCTIOJIb30BATh CIIEIUAbHBIC TPUEMBI M YIIPAXKHEHHUS (B COOTBETCTBUH C PEKOMEHIAIIMSMHE TIe/Iarora-TiCuxoJjora) 1mo (opMHUPOBAaHHIO TIPOU3BOJIBHOCTH
PETYISINH IeSITeTbHOCTH 1 TIOBEACHUS, CTOMITU3AIIH €r0 SMOIIMOHAIFHOTO (hOHA;

CTUMYJIHPOBATh KOMMYHUKATHBHYIO aKTHBHOCTH M 3aKPEIUISTh PEUYEBbIC HABBIKH (B TOM YHCIIE IO MUCHMY M YTEHUIO), BEIpaOOTaHHBIC HA 3aHATHSX C
YUTHTEIEM-JIOTOIEIOM (JeeKTOI0TOM) B COOTBETCTBHH C €T0 PEKOMEHIAIUSIMHU;

WCTIOJIb30BATh CHEIHATBHBIC YITPAKHEHHS UTS PA3BUTHS OPUEHTHPOBKH B IIPOCTPAHCTBE, KOOPAWHAIMH JIBM)KCHUH, peueIBUTAaTeIbHON KOOPIUHAINN
MEJIKOH MOTOPHUKH: KHHE3HOJIOTUIECKHE, JIOTOPUTMUYECKHE, CTICIINAIBHON HAIPABICHHOCTH (U3MHHYTKH U TIAY3bI U JIP.;

co3gaBaTh arMocdepy A00poKeIaTeTbHOCTH Ha YPOKE C LIENbI0 MPEAyNpPekACHUsS HETaTUBHOTO OTHOILIEHUSI 00ydYaloUIerocs K CUTyallMH IIKOJIbHOTO
00y4eHus B 11es1oM, popMUpoBaHUs yueOHO MOTHBAITUH.

Buanl nesareIbHOCTH:

VY4eHuKy/y4eHUKaM JIOCTYIHBI BCE BUJIbI YUEOHOU JESITENbHOCTU, HO MPEANOUYTUTEIbHBIMU SBIISIFOTCS CIEAYIOIIHE:
— YCTHBIH OTBET,

— COCTAaBJICHUE/3aM0THEHNUE TaOIUIIBL,

— TOI00P/TIOUCK MTPUMEPOB,

— MOUCKOBas padora.

D opMbI KOHTPOJISE

[IpenmonaraeTcst ocyIiecTBIEHHE TPOMEKYTOUHOTO KOHTPOJIS B Pa3HbIX (popmax:
— OIIpOC

— YCTHBIN OTBET

— IIUCbMEHHBIN OTBET

— TECTUPOBAHUE

— caMoCTosATeNbHas paboTa



IIPOEKTHAs pabota



TEMATHYECKOE IINTAHMPOBAHUE
7 KJIACC

Ne
n/n

HaumeHoBaHMe pa3iesioB U
TEM NPOrpaMmbl

KoanuecTBo 9acoB

Bcero

KonTposbHbIe pa6boThI

IIpakTnyeckue padoThI

DuieKTpoHHbIE (U POBLIE)
o0pa3oBaTesbHbIE PeCypChI

Paznen «®@u3uka u e€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUPa»

11 CrapToBasi TMarHOCTHKA. 5 bubmuoreka [TOK
' DusurKa - HayKa O IPUPOJIE https://m.eds00.ru/7f416194
bubnmoteka [IOK
1.2 ) 2 1
HSHHCCITE BEMIIHHb! https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHaYYHBIN METO 2 1 bubnuorexa [JOK
' MO3HAHHUSI https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Paznen 2. [lepBoHayajibHbIE CBe/IEHUsI O CTPOEHHH BeleCTBA
bubmnoreka IIOK
2.1 C 1
TPOCHHE BetticetBa https://m.edsoo.ru/7f416194
59 JIBmKeHNe U B3aMMOJICHCTBHE 5 1 bubnuoreka [TOK
' YaCTHI] BEIeCTBA https://m.edsoo.ru/7f416194
53 ArperaTHBIE COCTOSHUS 5 Bbubmmorexa [IOK
' BEIECTBA https://m.edsoo.ru/7f416194
HUroro no paznery 5

Pa3nen 3. /IBuikeHune u B3anMojeiicTBue Tej



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Bubmnoreka [TOK

31 Mexamieckoe ABmXeHHE 3 https://m.edsoo0.ru/7f416194
Bbubnunoreka [JOK
2 " 4
3 HEPIYLL, MACCa, ITIoTHOCTR https://m.edsoo.ru/7f416194
Bbubnuoreka [JOK
. .B 14
33 Cua. Bugget cin https://m.edsoo.ru/7f416194
Hroro no pazaeny 21

Paznen 4. JlaBinenune TBEPABIX TeJl, AKUAKOCTEH U ra30B

Hasnenue. [lepenaua naBnenus

bubnmoteka [IOK

4.1 ¢
TBEPABIMH TETAMM, JKUAROCTAMH 3 https://m.edsoo.ru/7f416194
U rasaMm
42 PO —— 5 bubnnoreka [JOK
' BICHHE HHAROCTH https://m.edsoo.ru/7f416194
bubnnoreka [JOK
4.3 ATvoceproe JaseHne 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE KUAKOCTU U Ta3a Ha 7 bubmnoreka IIOK
' HOTPYKEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
HUroro no pazneny 21
Pa3nen 5. PaGota u MOIIHOCTb. JHePrus
bubnuoreka [TOK
51 Pabora u moumocT® 3 https://m.edsoo.ru/7f416194
bub OK
5.2 IIpocThie MeXaHU3MbI 5 nomorexa 11

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Bubmnoreka [TOK

>3 Mexairieckast SHepri 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

[MNPOI'PAMME



https://m.edsoo.ru/7f416194

8 KIIACC

KoanuecTBo 9acoB

Ne HaumenoBaHue pa3iesioB u DJIeKTPOHHBbIE (HU(PPOBHIE)
n/n TEM HpOrpamMmet Bcero KonTpoJsibHbIe padoThl IIpakTyeckune padoTbl 00pa3oBaTelLHbIE PECYPChI
Pa3nen 1. TenuioBble siBJICHAS
BxonHO# KOHTPOIIE. Butmorexa LIOK
1.1 i 7
CTpoeHHe 1 CROfCTEA https://m.edsoo.ru/7f4181ce
BeIlleCTBa
bubnuoreka [JOK
12 Ternosbie mpotteccel 21 . S https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznes 2. DjieKTpUYecKUe U MATHUTHBIE SIBJIEHMSI
OneKTpUUecKue 3apsbl.
2.1 3apspKeHHBIE Tella U UX 7 1 Bubamoreia LIOK
N https://m.edsoo.ru/7f4181ce
B3auMOJIEICTBUE
99 ITocTostHHBIH 20 1 7 bubmnoreka IIOK
' SIIEKTPUYECKHUI TOK https://m.edsoo.ru/7f4181ce
bubnuoreka [TOK
2.3 MarsuTHbIe SBICHUS 6 1 15 https://m.edsoo.ru/7f4181ce
54 DneKTpOMarHuTHAS 4 Bbubmmorexa [IOK
' UHAYKIHSA https://m.edsoo.ru/7f4181ce
HUroro no pazaeny 37
Pe3epBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB 68 3 145
1O ITPOTPAMME '



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoanuecTBo 9acoB

Ne HaunmenoBaHue pa3jiesioB u DJIeKTPOHHBIE (HU(PPOBHIE)
n/n TEM HpOrpamMmet Bcero KonTpoJibHbIe padoThl IIpakTyeckune padoTbI 00pa3oBaTe/LHbIE PECYPChI
Pa3nen 1. Mexanndeckue siBJI€HUSI
BxonHoO# KOHTPOIIE.
bub6 OK
1.1 MexaHnueckoe ABMKEHUE U 10 1 h:tlp:'l;[/on:e;;si (/7412436
CIIOCOOBI €T0 ONUCAHUS — '
bubnuoreka [IOK
1.2 B i 20 1 3
SANMOACHCTBHE Teit https://m.edsoo.ru/7f41a4a6
bubmuoteka [IOK
1. 1
3 3aKOHbI COXpaHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasnen 2. MexannuecKue Koj1e0aHusi M BOJIHDI
2.1 Mexannueckue Kojiebanust 7 3 ﬁggg?f;?;&?& £412436
bu6 OK
2.2 MexaHn4ecKHe BOIHBL. 3BYK 8 1 3 htl/tlpg'lldlorrfe;(jlscli U/ 7f41a436
HUroro no pazpery 15
Pazpnen 3. DjieKTpOMArHUTHOE T0JI€ U 3JIEKTPOMATHUTHbIE BOJTHBI
31 DNeKTPOMAarHUTHOE II0JIE | 6 5 Bbubmmorexa [IOK
' SIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 6

Pasgen 4. CBeToBbI€E ABJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

3aKoHBI pacIpoCTpaHEHUs

Bubmnoreka [TOK

4.1 cBeTa 6 2 https://m.edsoo.ru/7f41a4a6
49 JIuH3bI ¥ onTHYECKHE 6 3 bubmmoreka [TOK
' nprOOpEI https://m.edsoo.ru/7f41a4a6
43 Pasnoxenne 6emoro ceera B 3 ) bubnuoreka [IOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nen 5. KBaHToBbBIE sIBJIeHUS
51 VcmyckaHue U MOTIIOIIeHHE 4 1 bubnuorexa [JOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpocHHEe aTOMHOTO sIIpa 6 1 Bubamoreia LIOK
' TPOCHIE ATOMHOTO A7p https://m.edsoo.ru/7f41a4a6
bubnnoreka [IOK
>3 Fnepbie peaxiun ! . https://m.edsoo.ru/7f41a4a6
HUroro no pazpery 17
Pa3nen 6. IloBTopuTe1bHO-00001AIO LM MOAYIb
51 | conpma e o 0 2 BuSmorera LIOK
' Aep P https://m.edsoo.ru/7f41a4a6
3a 7-9 kmacc
HUroro no pazneny 9
OBIEE KOJIMYECTBO HACOB 102 97

1O TPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

le/l peaindanuu nmporpaMmsl HCIOJIbB3YHOTCHA y‘[eﬁHI/IKI/I, BKJ/IIOYCHHBIC B (l)e[[epaﬂbl—[blﬁ nmepevIcHb:

1. Tepwemmkun U. M., MBanoB A. . Yuebnuk. «®@usuka». 7 kinacc. Mocksa. “IIpocsemenue”. 2023
2. Tlepenukun U. M., UBanoB A. . Yuebnuk. «®Pusuka». 8 kimacc. Mocksa. “TIpocsenienne”. 2023

3. Hepemukun U. M., I'yrauk E. M., UBanoB A. 1., [letpoBa M. A. Yuebnuk. «®usuka». 9 xinacc. Mocksa. “Ilpocsemenue”. 2023



