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IosicHuTeIbHAS 3anMCKAa MO npeaMeTy «®u3uka» 7 - 9 Ki1accbl

PaGouas mporpamma mo npeamery «@usuka» B 7 - 9knaccoB cocraBieHa Ha ocHoBe DAOIT OO0 mist obyvaromuxcs ¢ 3P u TpeboBanwmii k
pe3yapTaToM OcBoeHUs mporpammbl, npeacraBieHHbIx B PI'OC OO0 obyuaromuxcs ¢ 3I1P, a taxke opueOHTHpOBaHA HA IIEJICBBIC MPHOPUTETHI,
copMyIMpoBaHHBIE B pabouel MporpaMMe BOCITUTAHHUS.

VYyeOubiii npenmer «@Pu3uka» SABISETCS CHUCTEMOOOPA3YIOUIUM JUJIsl €CTECTBEHHOHAYUHBIX IMPEIMETOB, IMOCKOJIbKY (U3HUECKHUE 3aKOHBI
MUPO3aHUS SIBJISIOTCS OCHOBOM COJEpKaHUSI KYPCOB XUMHH, OMonoruu, reorpaduu U acTpoHOMUU. PHU3MKA BOOPYXKAET O0YUAIOIIUXCS HAyYHBIM
METOJIOM MO3HAHHUS, TTO3BOJISIOLIUM MOJTy4YaTh OObEKTHUBHBIEC 3HaHUS 00 OKpPYKAIOIIEM MUPE.

[Ipenmer MakcMMalbHO HANpaBieH Ha (GOPMHUPOBAHUE MHTEpECa K MPUPOJHOMY M COIMAIHLHOMY MHUPY, COBEpPIICHCTBOBAHNE TTO3HABATEILHON
nestenbHocTH oOyuatouuxcsa ¢ 3[IP 3a cuer oBiageHUs MBICTUTENBHBIMH ONEpAlUsIMU  CPaBHEHMs, OOOOIIEHMS, Pa3BUTHE CIIOCOOHOCTU
apryMEHTHPOBATh CBOE MHEHUE, (HOPMUPOBAHHIE BO3MOXKXHOCTEH COBMECTHOM JEATEIILHOCTH.

Nzyyenne ¢usuku crnocoOCTByeT pa3BuTuio y oOywarommxcs ¢ 3[IP mpoctpancTBeHHOro BOOOpakeHHs, (DYHKIMOHAIBHOM TPamMOTHOCTH,
YMEHHUSI BOCIIPHHUMATh W KPUTHYECKU aHAIM3UPOBATH MHPOPMALIUIO, IPEICTABICHHYIO B pa3IMYHbIX (hopMax. 3HAUMMOCTh MpEAMETa Ul Pa3BUTHU S
KU3HEHHOW KOMITETEHIIUU 00y4YaloIInuXCsl 3aKII0YaeTCs B YCBOEHUH OCHOBBI (PM3NYECKUX 3HAHHM, HEOOXOIUMBIX IS IOBCEAHEBHOW JKU3HU; HABBIKOB
3JI0POBOTO M OE30IIaCHOTO JIJIs YEJIOBEKAa U OKPY’KaIOLIeH ero cpenbl 00pasa Ku3HU; GOPMHUPOBAHUH IKOJIOTUIECKON KYIBTYPHI.

[IporpamMma otpakaer conep:kanue oOyueHust npeamery «Pusnka» ¢ ydeToM 0coObIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3I1P.
OBnazieHue JaHHBIM Y4YEOHBIM MPEIMETOM IMPEJCTABISET OMPEACIICHHYI0 TPYIHOCTh st oOywarontuxcs ¢ 3IIP. Dto cBsizaHo ¢ 0coOeHHOCTIMHU
MBICITUTEIILHON JI€ATEIbHOCTH, MEPHUOJUUYECKUMH KOJIeOaHUsSIMU BHUMAaHHS, MajibiM O0BEMOM MaMSTH, HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HaHHH,
MTOHVKEHHBIM [TO3HABATEIFHBIM HHTEPECOM U HU3KHM YPOBHEM PEUEBOTO PA3BUTHSI.

J11g ipeojoNieHust TPYAHOCTEH B M3yueHuu yueObHoro npeamera « Pu3nka» HeoOXouMa afanTaius oobeMa U Xxapakrepa ydeOHOro maTepuania K
MO3HABATEBHBIM BO3MOXKHOCTSIM JAHHON KaTeropuu OOYYAroIIUXCs, Y4YeT MX OCOOCHHOCTEW pPa3BHTHS: HCIIOJNB30BaHHE AITOPUTMOB, BHYTPH
MPEeIMETHBIX U MEXKITPEIMETHBIX CBSI3eH, TOCTENIEHHOE YCIOKHEHNE N3y4aeMOoro MaTepHara.

JlaHHas TporpaMma KOHKPETHU3UPYET COJEpKaHWE TPEIMETHBIX TeM B COOTBETCTBHHM C TpeOOBaHUSMH 00pa30BaTENBHOTO CTaHIApTa,
PEKOMEHIYEMYIO TOCIEI0BATEIbHOCTh M3YUEHHUs Pa3feNioB (U3HKU C YUYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JTOTUKH Y4eOHOTO
Ipolecca, BO3PAaCTHBIX M ICHUXOJIOTMYECKUX ocoOeHHocTel, oOyuwarouiuxcs ¢ 3[IP Ha ypoBHE OCHOBHOro o0miero oOpa3oBaHHs, OINpPEENseT
MUHUMAIbHBIN HA0Op OMBITOB, IEMOHCTPAIIHA, TPOBOJAUMBIX YUUTEIEM B KJIacce, Ta00paTOPHBIX pabOT, BHIITOIHIEMbIX 00yJarOIIUMUCS.

MeTtoaudeckoii 0CHOBOHM u3y4eHus Kypca « PDu3nka» Ha ypOBHE OCHOBHOTO 00IIIEro 00pa30BaHUs SBISETCS CUHCTEMHO-AESITeNbHOCTHBIN MOIXO0,
00eCTIeYNBAOIINI JTOCTHKEHNUE JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB MMOCPEICTBOM OPraHN3alMU aKTHBHOU
MO3HABATENBHON JEATEIbHOCTH O0YUaIOIUXCs, YTO OYeHb BaXHO npu o0yueHuu neteit ¢ 3I1P, s KoTOphIX XapakTepHO CHUKEHHE TTO3HABATEIbHON
AKTUBHOCTH.

Henu u 3a7a4u Uu3y4yeHUus: y4eOHOro npeamera.

OcHOBHOI1 1eJIbI0 00yUEHHSI IETeH ¢ 3a7epKKON TICHXUYECKOTO Pa3BUTHS HA JJAHHOM IIPEIMETE SBIISICTCS: MOBBIIICHNE COTUATLHON aIarTaliuu
JeTeil yepe3 npuMeHeHne (PU3MIeCcKUX 3HaHUH Ha MTPaKTUKE.

Jnst o6yqaromuxcst ¢ 3I1P, Tak e, Kak U 1J1s1 HOPMaTHBHO Pa3BUBAIONINXCS CBEPCTHUKOB, OCBAHBAIOIINX OCHOBHYIO 00pa30BaTEeIbHYIO
MporpaMMy, TOMHHHPYIOIIee 3HaYeHIE MPUOOPETAIOT TaKKe 1EH, KaK:

OCBOCHHE 3HAHHI O METOJ[aX HAYYHOTO IMO3HAHUS IPUPOBI i (POPMUPOBAHHE HA STOW OCHOBE MPECTABICHUN 0 (PU3NIECKON KapTHHE MUPA;



OBJIaJICHHE YMEHUSIMU MPOBOIUTH HAOIIOCHUS IPUPOIHBIX SIBICHUMN, OMUCHIBATh U 00001IaTh pe3yIbTaThl HAOIIOACHHI, UCTIOIb30BATh
MIPOCTHIC U3MEPUTEIIBHBIC PUOOPHI T U3YUCHUS (DU3UUECKUX SBJICHHIA, IPEICTABIATH PE3yIbTaThl HAOTIOACHHI WM U3MEPEHUH C IIOMOIIBIO
Tabuull, rpaduKOB U BBISBIATH HA 3TOH OCHOBE SMIIMPUYECKHE 3aBUCUMOCTH; IIPUMEHSTh MOJyUYEHHbIE 3HAHUS AJ11 00BsSCHEHHS pa3HOOOpa3HBIX
MIPUPOIHBIX SBICHUI U MPOLIECCOB, IPUHITUIIOB JCHCTBUS BAXKHEUIITNX TEXHUUYECKUX YCTPOUCTB, ISl pelIeHus (PU3NIECKHUX 3a1ad;

pa3BUTHE TO3HABATENIbHBIX HHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH, CAMOCTOATEILHOCTH B IPUOOPETEHIHN HOBBIX 3HAHUH,
IIpH pelIeHur (PU3HUECKUX 3a/1a4 ¥ BBITTOJIHEHUH 3KCTICPUMEHTAIBHBIX UCCIICIOBAHHN C UCTIOIB30BaHNEM HH(POPMAITMOHHBIX TEXHOJIOTHIA,

BOCIIUTaHKE YOEKICHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHOB MPUPO/IbI, B HEOOXOIUMOCTH Pa3yMHOI'0 UCIOJIb30BaHUS JOCTHKCHUIM HAYKU U
TEXHOJIOTUH JIJIS TaJbHEHUIIEro pa3BUTHUS YE€JIOBEUECKOTO OOIIECTBA, YBAKECHHUS K TBOPIIAM HAYKU M TEXHHUKHU; OTHOIICHUS K (PU3HKE KaK K SJICMEHTY
00111eueI0BeYECKOM KYIbTYpHI;

WCIIO0JIb30BAHUE MOTYUYEHHBIX 3HAHUN U YMEHUM JIJIsl pEeLICHUs MPAKTUUYECKUX 3a/a4 MMOBCEHEBHON KU3HU, 0OecrieueHnst 0€301MacHOCTH CBOEH
KHU3HU, PAllMOHATLHOTO MPUPOAOIIOIB30BAHUS U OXPAHBI OKPYKAIOIIEH CPeIbl.

JlocTkeHne 3THX 1eJiel o0ecnieYuBaeTCsl pelieHueM CJIeyIOIMnX 3a1a4:

3HaKoMcTBO oOyuaromuxcs ¢ 3[1P ¢ meTogamu rccnenoBanus 0ObEKTOB U SIBICHUN TPUPO/IBI;

MpUOOpEeTEeHNE 3HAHUH 0 MEXaHUYCCKUX, TETUIOBBIX, JJIEKTPOMArHUTHBIX M KBAHTOBBIX SBIICHUSIX, (PU3HUSCKUX BEIIMYMHAX, XAPAKTEPHU3YIOIINUX
9TH SIBIICHUS;

(dhopMUpOBaHHE YMEHHI HAOJIIO1aTh TPUPOIHBIC SIBIICHUS M BBIITOJIHATD OIBITHI, JJAOOPATOPHBIC PAOOTHI ¥ SKCIICPUMEHTAIBHBIC HCCIICIOBAHUS C
HCIOJIb30BaHUEM U3MEPHUTEIbHBIX IPUOOPOB, IIUPOKO MPUMEHSEMBIX B IPAKTHUECKOH KU3HH;

OBJIAJICHUC TAKHMH IMOHATHIMHE, KaK TPUPOTHOE SBIICHUE, SMITUPHUSCKN YCTAHOBJICHHBIN (akT, MpodiemMa, THII0Te3a, TECOPSTHUSCKUI BBIBO/I,
Pe3yNbTaT IKCIEPUMEHTATBHON TPOBEPKU;

MMOHMMAaHUE OTJIMYMN HAYYHBIX TAHHBIX OT HEMIPOBEPEHHOU MH(OpMAIIUHU, IEHHOCTH HAYKH JJI YAOBIETBOPEHUS OBITOBBIX, MPOU3BOICTBEHHBIX
U KyJbTYPHBIX IOTPEOHOCTEH UenoBeKa.

XapakTepuCcTHKA MCUXO0JOTMYECKUX NMPEINOChLIOK K ero u3ydennio odoyvyarommumucs c 3I1P.

OcHoBo#i 00yuenus: obyuaromuxcs ¢ 3[1P Ha mpeamMeTax ecTeCTBEHHOHAYYHOTO IMKJIA SBISETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX
omepanuii (aHanu3, CUHTE3, CpaBHEHHE, 0000IIeHNEe) Ha OCHOBE BBHIMOJHEHHUS Pa3BUBAIOIIMUX YHpPaKHEHUM, (popMUpOBaHHE MPHUEMOB YMCTBEHHOM
paboThI: aHANNM3 MCXOJHBIX JIaHHBIX, MNIAHUPOBAHUE MaTepHalia, OCYIIECTBICHHE MOATATHOTO U UTOTOBOTO CAMOKOHTPOIIS, a TAKXKE OCYIIECTBISIETCS
JTUKBHUJIAIUS TIPOOENOB B 3HAHUSX, 3aKPEIJICHHEe M3YYEeHHOrO MaTepuaina, OTpaboTKa ajlropuTMOB, MOBTOpEHHE MpOHAEHHOTo. bombinoe 3HaueHUe
MPUJACTC YMEHHIO PAcCKa3aTh O BBHIMIOJIHEHHOW paboTe C MpaBWIBHBIM yHOTPEOJICHHEM COOTBETCTBYIOIICH TEPMHUHOJIOTHH M COOIIOJEHUEM
JOTUYECKUX CBsA3el B m3maraemoM Matepuane. [[ns oOyuarommuxcs 3IIP Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs MO-TIPEXKHEMY SBISIOTCS
XapaKTEPHBIMU: HEJOCTATOYHBIA YPOBEHB PA3BUTHSI OT/IETBHBIX IICHXUYECKHUX MPOIECCOB (BOCTIPUSTHS, BHUMAHMS, TIAMSITH, MBIIIIJICHUS ), CHUYKEH HBIH
YpOBEHb MHTEIJIEKTYalbHOTO Pa3BUTHS, HU3KUN YPOBEHb BBHIMIOJHEHMs YYEOHBIX 3a/JlaHUl, HU3Kasl YCIENTHOCTh 00yueHus. [loaTomy mpu uzydeHuun
¢bu3ukKM TpedyeTcs IesieHapaBlIeHHOE WHTEeIUIEKTyallbHOe pa3Butue odydaromuxcs ¢ 3I1P, oTBeyatoniee ux 0COOEHHOCTSIM M BO3MOXHOCTSIM. YUeT
ocobenHocTteit, odyuatomuxcs ¢ 3I1P TpedyeT, 4ToOBI MpU U3yYEHHUH HOBOT'O MaTepuaia 00sS3aTeIbHO MPOUCXOAUI0O MHOTOKPATHOE €ro MOBTOPEHHE;
paCIIMPEHHOE PACCMOTPEHHWE TEM M BOIIPOCOB, PACKPBIBAIONINX CBsI3b (DU3UKHM C JKU3HBIO; aKTyalu3alus TMEPBUYHOIO YKU3HEHHOTO OIBITa
00ydaromuxcsl.

VYcBoeHne mporpaMMHOTO Marepuaia mo (pu3uke BBI3BIBACT OOJbIINE 3aTpyaHeHus y obOydarontuxcs ¢ 3IIP, moatomy Teopust m3ydaercs Oe3
BBIBOJIOB CIIOXKHBIX (hopmyit. 3amaun, TpeOyrolie NPUMEHEHHS CIIOKHBIX MaTeMAaTUYECKUX BBIYUCIEHUN U POpMYJ, B OCOOEHHOCTH TaKUX TEM, Kak



«MexaHnueckoe [BIKEHUE», «ApXxumenoBa cuia», «MexaHudeckas SHEprus», «INEKTPUUYECKUE SIBICHUA», «IJIEKTPOMArHUTHBIE SIBICHUS,
pelarTes B KJIACCE C IOMOILBIO YUUTEIS.

Oco0oe BHUMaHUE NpPH H3YyYEHUU Kypca GUIMKH ylensercs IMOCTaHOBKE W OpraHu3allid SKCIEpUMEHTa, a Takke MPOBEACHUIO
(IpeuMyIIeCTBEHHO Ha KaXKJIOM YPOKE) KPaTKOBPEMEHHBIX JEMOHCTpPALMil (BOZMOXKHO C MCIHOJb30BaHUEM 3JIEKTPOHHOUM neMoHCcTpanun). HekoTopeie
TEeMbI 00s53aTebHO JOJKHBI BKIIIOUATh OMOpPHBIE JIabopaTOpHbIE PabOThl, KOTOPHIE PAa3BHBAIOT YMEHHE IOJIb30BAThCA MPOCTEHIIMMH MpUOOpamH,
aHAJIM3WPOBATh TOJNYYEHHBIC JaHHbIC. B CB3M C OCOOCHHOCTSIMHU TMOBEACHUS W JedTelabHocTH, oOydaromuxcs ¢ 3[IP (pacTopMOKEHHOCTD,
HEOPraHU30BAHHOCTh) MPEAYCMOTPEH CTPOXKANIINNA KOHTPOJb 32 COOJIIOJICHUEM MPABHJI TEXHUKU OE30MMaCHOCTH MPHU MPOBEIECHUU JT1a00paTOPHBIX U
MPAaKTUYECKUX padoT.

bonbioe BHUMaHue npu u3ydeHuu ¢usuku nojapoctkamu c¢ 3I1P oOpamaercst Ha oBlaJeHHE UMU MPAKTUYECKUMHU YMEHUSMU U HaBBIKAMHU.
[IpenycmarpuBaeTcs yMeHbIIIEHHE 00bEMa TEOPETUUECKUX CBEICHUMN, BKIIFOUEHUE OTICIBHBIX TEM WIIH LEBIX Pa3/IesioB B MAaTepHAIBI AJii 0030pHOTO,
O3HAKOMHUTENBHOTO WK (pakynpTaTUBHOrO u3ydyeHHs. llpemmaraercsi ymeHblieHHE O0ObeMa MAaTEeMAaTUYECKUX BBIYUCICHUU 32 CUET YBEIUYCHHS
KaueCTBEHHOT'O OMUCAHUS SIBJICHUH U MPOIECCOB

JlocTaTOYyHOE KOJIMYECTBO BPEMEHHM OTBOIHUTCS HA PACCMOTPEHHE TEM U BOIMPOCOB, PACKPBIBAIOIIMX CBSI3b (PU3UKH C KU3HBIO, C TEMU
SIBIICHUSIMHU, HAOJIIOICHHUSIME, KOTOPBIE XOPOIIIO M3BECTHBI YUCHUKAM U3 UX KU3HEHHOTO OIIBITA.

MaxkcuManabHO UCHIONB3YIOTCS MEKIIPEAMETHBIE CBS3U C TAKUMHU AUCLUUIIMHAMHU, Kak reorpadus, Xumus, 6uonorus, T.K. o0ydatomuecs ¢ 3[1P
O0COOCHHO HYXKIAIOTCS B MPEIMOJHECCHUH OJHOTO W TOTO K€ y4eOHOr0o Marepuayia B Pa3lIMYHBIX aCIEKTax, B €ro BapbUPOBAaHUH, B HEOJHOKPATHOM
MOBTOPEHUH U 3aKPEIUICHUH MOJTYYCHHBIX 3HAHUN M MpakTHueckux yMeHuil. [1o3Bossist paccMaTpuBaTh OMH U TOT XK€ Y4eOHBIM MaTepuan ¢ pa3HbIX
TOYEK 3pPEHHS, MEXKIPEIMETHbIE CBSI3U CIIOCOOCTBYIOT €ro JIYYIIEeMY OCMBICICHHIO, 0oJjiee MPOYHOMY 3aKPEIUICHHIO TMOJTYYEHHBIX 3HAHUU U
MPAKTUYECKUX YMEHUH.

MecTto B cTpyKTYype Yu4eOHOro njiaHa y4eOHOro npeamera.

B cootBercTBUU ¢ DenepalbHBIM TOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM OCHOBHOTO OOIIero oOpa3oBaHUsl Y4eOHBIM MpeaMer
«Dusznkay BXOAUT B MPEAMETHYIO 00JacTh «ECTeCTBEHHBIE HAYKH» M SIBISIETCS 00s3aTeNbHBIM i u3ydeHus. ConepkaHue yueOHOTO TpeaMeTa
«®Puzukay», npeacraBieHHoe B paboueil mporpamme, coorBerctByeT GPI'OC OOO, ocHOBHOH 00pa30BaTeNbHOM MpOrpaMMe OCHOBHOI'O OOILEro
oOpa3oBaHusl, aIaITUPOBAHHON OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMe OCHOBHOTO O0IIET0 00pa3oBaHus 00yJarOIIUXCsl C 3aJIePKKOM ICUXHYECKOT0
pa3BUTHA.

CornacHo yueOHOMY TUTaHy 00pa30BaTENBLHOTO YUpexkaAeHUs paboyasi mporpamma paccuntana Ha238 yueOHbIX yaca: U3 pacueTa 2 y4eOHBIX Jaca
B Henenmo Ha 34 y4yeOHbIe Henmenu B 7 kimacce (68 waca B rox); 2 yueOHBIX Yaca B Hejenmo Ha 34 ydeOHble Henenn B 8 kiacce (68 waca B rox) u 3
y4eOHbIX yaca B Henenmto Ha 34 Henenu B 9 kinacce (102 gaca).

IMoaxoasl Kk cogep:kaHUIO 00yUYeHHS, K ONpPeIeIeHUIO JIAHUPYEMBIX Pe3yJIbTaTOB U CTPYKTYPe TeMATHYECKOT0 MJIAHUPOBAHUS.

TemaTudeckas U TEPMUHOJIOTHYECKAs JIEKCHKa 1o Kypcy ¢usuku cootBerctByeTr AOOIT OOO.

Copepxannie BUIIOB jAesTerabHoCcTH oOydatomuxcs ¢ 3[1P Ha ypokax (u3MKu omnpenenseTcss uX 0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMHU.
[Tomumo mmpoko ucnonbzyeMbix B AOOIT OOO o6mmx ajis BceX OOYYaromUXCsl BUIOB JEATEIBHOCTH CIEAYET YCHIWUTh BUIBI JCSATEIHHOCTH,
crnenu(uYHbIe i1 JaHHON KaTeropuu JeTeil, 00ecreunBaroIIie OCMBICIEHHOE OCBOEHHUE COAEpKaHHs 00pa3oBaHHS IO MPEAMETY: YCHIICHUE
MPEeIMETHO-TIPAKTUYECKON JIeATENbHOCTH C aKTHUBU3allMEH CEHCOPHBIX CHCTEM; OCBOEHHE MaTepuajia C ONOpOM Ha alrOpuUTM; «IIOIIaroBOCTH)» B
M3YYCHHH MaTepHalia; UCIOJIb30BaHHUE JTOTIOTHUTEIHHONW BU3yallbHOU OMOPHI (CXeMbl, IIa0JIOHbI, OMOPHBIE TaOIHUIIBI); PEUEBOil OTUET O Mpolecce U



pe3yabTare AesITeIbHOCTH; BHITIOJHEHNE CIICIIMATbHBIX 3a/IlaHHH, 00€CTICUNBAIONINX KOPPEKIHIO PEryJISIUN yIeOHO-TI03HABATEIILHOM EATEILHOCTH U
KOHTPOJIb COOCTBEHHOT'O pe3yJIbTaTa.

st oOyuarormmxcst ¢ 3[1P cymiecTBeHHBIM SIBIISIOTCSI IIPUEMBI pa0OThI C JICKCHUYECKUM MaTepHajoM mo npenMmery. [IpoBoautcs crieruaibHas
paboTa 1Mo BBEIEHUIO B aKTHBHBINA CIIOBaph OOYYAOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHUU. V3ydaembple TEPMHUHBI BBOAATCS Ha MOJIMCEHCOPHOM
OCHOBeE, 00s13aTelIbHA BU3YyalbHasl TIOJJICPIKKA, AITOPUTMBI PA0OTHI C OMPEICIICHUEM, OITOPHBIE CXEMBI JIJISl aKTYaJIN3allui TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3zoBaTeNbHBIMU MOTpeOHOCTsIMU oOyuatonuxcs ¢ 3IIP, mpu mmanupoBaHuM pabOTHI yUYEHUKAa HA YpOKE CIEAyeT
MIPUICPKUBATHCS CIEAYIONIMX MOMEHTOB:

- IIpu ompoce HEOOXOIMMO: 1aBaTh AITOPUTM OTBETA; pa3pellaTh MOJIb30BAThCS MIAHOM, COCTABICHHBIM MIPH MOJTrOTOBKE JOMAITHETO 3a[aHMS;
JaBaTh OOJIBIIIE BPDEMEHU TOTOBUTHCS K OTBETY Y JIOCKH; pa3pemarh JAeiaTh MPpeIBapUTeIIbHbIC 3aITUCH, TI0JIh30BATHCS HATIISIHBIMH ITOCOOUSIMU .

- ITo BO3MOXXHOCTH 3aJlaBaTh OOYYAIOIIMMCSI HABOJSIIME W YTOYHSIOIIME BOIPOCHI, KOTOPBIE MOMOTYT WM IIOCJIEIOBATEIBLHO H3JIOKHUTH
MaTepuall.

- CucremMaTu4ecKu MPOBEPATh YCBOCHNE MaTepHaa Imo TeMaM ypOKOB, JJIsi CBOEBPEMEHHOT'O OOHApY KEHHsI TPOOEIIOB B MPOILEAIIEM MaTeprae.

- B nporiecce n3ydeHust HOBOro Marepuaia BHUIMaHUE YYCHUKOB oOpainaeTcs Ha HanboJiee CI0KHBIC pa3Jiesbl n3ydaeMon TeMbl. HeoOxoamumo
Jare o0pamaThCs K HUM C BOIPOCAMHU, BBISICHSAIONMMHU MIOHUMAaHUE YIeOHOTr0 MaTepuasa, CTUMYJIUPOBATh BOIPOCH! MPH 3aTPYAHCHUSX B YCBOCHUU
HOBOT'O MaTepuaia.

Conep:xanue yueOHOro npeamera.

KypcuBom 0003Hau€HbI TEMBI, H3y4E€HUE KOTOPBIX TPOBOAUTCS B 03HAKOMUTEJILHOM IUIAHE.
7 knace

Pu3uka 1 €€ poJib B NO3HAHMHU OKPY’KaIOLIEero Mupa

®usuka — Hayka o npupoae. SAsnenus npupoasl. Ousnyeckue SBICHUA: MEXaHUYECKHE, TEIUIOBBIC, dJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIE,
3BYKOBBIE.

O®uznyeckue BeauuuHbl. M3mepenue ¢usnueckux penuuuH. Pusnueckue npudopsillorpemnocts uaMepenuil. MexayHapoaHas cuCTEMa
CAVHMULI.

Kak ¢u3uka u qpyrue ecrecTBEHHbIE HAYKHU M3y4aloT NpupoAy. EcTecTBeHHO-HayuHBIM METO/ O3HAHMS: HAaOI0IeHHEe, TOCTAHOBKA HAyYHOTO
BOIMpPOCA, BBIJBI)KEHUE TUIOTE3, SKCIIEPHUMEHT MO NpOBEpKe TMIIOTe3, OOBbsiCHEHHEe Halmronaemoro siBiaeHus.Onucanue (U3NYECKUX SBIECHUH C
IOMOIIBIO MOJICIIEN.

[Tpeamer u MeTo bl PUBUKH.

JleMoHCTpaLuu
1 MexaHnueckue, TEeNI0BbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHMUS.
2. duznyeckue NpudOPsI U MPoIeypa IPSIMbIX U3MEPEHUHN aHAIOTOBBIM U UG POBBIM MPUOOPOM.

3. Onpezenenrie MOrpeHOCTH IKCIIEPUMEHTA.

@DpoHTAIbHBIE JIA00paTOPHBIE PA0OTHI HJIM 3JIeKTPOHHAS IeMOHCTPALIMSI.

1.OmnpenenenHue EeHbI IEICHUS U3MEPUTENBHOTO MPUOopa (UCIIONIb3Ys TEXHOIOTHUECKYIO KapTy SKCIIEPHUMEHTA).
2. U3mepenue o0bEMa KUIKOCTH U TBEPIOTO Tea

3. Onpeznenenuie pa3MepoB MaJbIX TEJ.

IlepBoHaya/IbHbIE CBeIEeHUSI 0 CTPOEHUHU BelleCTBA



Crpoenue BemecTBa: arToMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOECHHE BEILIECTBA.

JBumkenne dactuil BemiecTBa. CBsi3b CKOPOCTH JBMKCHHSI YaCTHI[ C TeMIiepaTypoi. bpoyHoBckoe aBmkenue, nuddysus. Bzaumoneiicteue
YaCTHI| BEUIECTBA: IPUTSIKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHHUE Ta30B, >KUAKOCTEH M TBEPABIX (KpUCTAUIMUECKUX) Tell. B3auMOCBs3b MEXIy CBONCTBaMHU
BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOIBI.

JleMoHCTpanun

1. Hab6mronenne 6poyHOBCKOTO JTBHYKEHUS.

2. Ha6monenue nuddysum.

DpoHTAJNbHBIE J1a00pPATOPHBbIE PA0OTHI M ONBITHI

1 OrneHka AuaMerpa aToMa METOI0M PSIJIOB (C UCTONIb30BaHUEeM (oTorpaduii).
2. OnpIThI 10 HAOTIOICHUIO TETIOBOTO PACIIMPEHHSI Ta30B.

3.0nbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MIPUTSKCHNUS (3JIEKTPOHHAS IEMOHCTPALMSA).

JIBHKEeHHEe U B3AUMOACHCTBHE TeJl

Mexanuueckoe 1BukeHue. PaBHoMepHoe 1 HepaBHOMEpHOE JIBUKeHUE. CKopocTh. CpeHssi CKOPOCTh P HEPABHOMEPHOM JIBUKEHUU. Pacuér
IIyTH U BPEMEHU JIBUKECHHUSL.

SBnenue uHepuuu. 3akoH MHepUUU. B3aumozeiicTBue Ten Kak NMpUYMHA U3MEHEHUs CKOPOCTH ABMXKEHHUS Teld. Macca Kak Mepa MHEPTHOCTH
tena. [InotHocTh BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHIIE 00BbEMA BEILIECTBA.

Cuna xak xapakTepucTHKa B3aumozeicTBusi Ten. Cuia ynpyroctd U 3akoH ['yka. M3mepeHue cuiibl ¢ NOMOIIBIO JUHAMOMETpa. SIBieHue
TATOTeHMs U cuia TspkecTH. Cuna Tsbkectu Ha Japyrux uaHetax (MC). Bec tena. HeBecomocTs. CroxeHHe CUil, HAlPaBJIEHHBIX 110 OJHOW IpsSMOM.
PaBHogeiicTBytomas cuit. Cuna TpeHus. TpeHue CKobKeHUs U TpeHue nokos. Tpenue B npupoje u rexuuke (MC).

JleMoHCTpanun
Habmtoienne MexaHn4eckoro JIBUKEHUS Teja.

N3mepenne ckopocTy NPSIMOJIMHENHOTO ABHYKEHUS.
Habuntoienue siBieHUs] UHEPLMH.

HabnroneHue u3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUN Tedl.
CpaBHEeHHE Macc IO B3aUMOJICHCTBUIO TEIL.

CrnosxeHue Cul, HallpaBJICHHBIX M0 OJTHOM MPSIMOM.

7. JleMOHCTpalus CUIIbI YIIPYTOCTH Ha pa3IM4HbIX MaTepHaax.
®poHTaIbHBbIE JIA00PATOPHbIE PAGOTHI M ONIBITHI.

SN NSNS

1 Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBWKEHMS (IIapUKa B )KUJKOCTH, MOJIEIH SJIEKTPUYECKOT0 aBTOMOOMIIS U T. I1.)(3J1eKTPOHHAs
AEMOHCTPALU).

2. Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHHsI OpycKa Wi [IapuKa M0 HAKIIOHHOM MIIOCKOCTH.

3. Omnpenenenue IOTHOCTU TBEPAOIO TeNA.

4. OMnbITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHus (eopMaiun) Npy>KUHbBI OT MPHIIOKEHHON CUJIBI.

5. OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHSI OT Beca Tejla U XapaKTepa COIPUKACAIOIIMXCS TOBEPXHOCTEH.

JlaByieHue TBEPABIX TeJl, JKMIAKOCTel U ra3oB



Hasnenune. CiocoObl yMEHBIIIEHUS U YBETUYCHUS AaBicHUs. JlaBineHue ra3a. 3aBUCMMOCTh JIaBJICHHS Ta3a oT 00bEMa, Temneparypsl. [lepenava
JaBJICHU S TBépI[bIMI/I TCJIaMHU, XXUAKOCTIAMHU U ra3aMu. 3akoH Ilackans. IlneBMaTnyeckue MaliMHbl. 3aBUCHMOCTD JaBJICHUA XHUAKOCTHU OT FJIy6I/IHBI.
CooOuraromuecs cocybl. [ napaBinyeckue MeXaHU3MbI.

Atmocdepa 3emnn u atmocdepHoe naBieHue. IlpuumHbl cymecTBoBaHUs BO3AyIIHON oOomouku 3emiu. Ombit Toppuuemn. M3mepenue
aTMochepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(HEpPHOro JaBJIeHUs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! a1 namMepeHus: atMochepHOro AaBJICHHUS.

JelicTBUE XUIKOCTM W Ta3a Ha MOrPyXEHHOE B HUX Teno. BeitanmkuBaromas (apxumenoBa) cuwia. 3akoH Apxumena. [lnaBanue Ter.
BosayxomaBanue.

JleMoHCTpanuu

1. 3aBHCUMOCTbD JIaBJICHUS raza OT TeMIEpaTyphl.

2. [Tepenaua naBiieHUS KUJIKOCTBIO U Ta30M.

3. CooOmiaromuecs CoCybl.

4. I'mppasinueckuii npecc.

5. [IposiBieHue necTBUS aTMOC(HEPHOTO JTABJICHHUS.

6. 3aBUCHMOCTD BBITAJIKABAOIICH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH TeJla U IIIOTHOCTH KHJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

8. VYcnoBue miaBaHus TeN: TUIAaBaHUE WM MOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOLIEHUS IJIOTHOCTEN TEJa U AKUJIKOCTH.

DpoHTANbHBIE J1a00pPATOPHBbIE PA0OTHI M ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOHN B )KUAKOCTh YaCTH TENa.

2. OrnpenenieHre BHITAIKUBAKOUIEH CUIIBI, ICHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI, ICHCTBYIOIIEH HA TEJIO B dKUJIKOCTH, OT MAacChl TEJIA.

4, OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIONIEH CUJIBI, NEHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00bEMa MOTpYKEHHON B
JKMIKOCTh YaCTH TeJa U OT INIOTHOCTH KHIKOCTH.

5. KoHctpyunpoBanue apeomeTpa Ui KOHCTPYHUPOBAHUE JIOJIKU U ONPEEIeHUE €€ IPy30M0IbEMHOCTH.

Pabora u MmomHOCTB. DHeprus

Mexanuyeckasi pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAs MIockocTh. [IpaBuio paBHOBecusi pbruara. [IprMeHeHue mpaBuia paBHOBECHs phbluara K
0510Ky. «30soToe npasmio» mexanuku. KITJ] mpocteix MexannusmoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunetnueckas m nmoreHuuanbHas sHeprus. lIpeBpaiienne oHOrO BHJIa MEXaHMYECKON 3HEPrUU B JPYTroM. 3aKOH
COXpaHEHUS YHEPTUH B MEXaHUKE.

JleMoHCTpanun

1 [Ipumepbl IPOCTHIX MEXaHU3MOB.

®poHTATbHBIC 1a00PaTOPHBICPAOOTHI H ONBITHI

1 Omnpenenenre pabOThI CHIIbI TPEHUS MPU PABHOMEPHOM JIBM)KEHUU Tella IO TOPU30HTAIBHOM MOBEPXHOCTH.
2 HccnenoBanue ycnoBuii paBHOBECHS pblyara.

3. N3mepenne KIIJ[ HakTOHHOM MITOCKOCTH (3JI€KTPOHHAS IEMOHCTPALMS).

4 N3y4eHne 3aKk0Ha COXpaHEHHsI MEXaHUYECKON YJHEPTUH (3JIEKTPOHHAS 1IeMOHCTPALMSA).



8 kJ1acc

TenoBble ABICHUSA.

OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKOM TEOPUU CTPOEHM BelecTBa. Macca u pa3Mepbl aTOMOB UMOJIEKYJI. OIIBITHI,
IIO/ITBEP K IAOLIUE OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOIN TEOPHUH.

Mogenu TBEPAOTO, KHUAKOI0 U ra3000pa3HOro cocTossHui Beuectsa. Kpucrammueckue nu amopdusle tesna.O0bsicCHEHHEe CBONCTB ra3os,
KHUAKOCTEH U TBEPBIX TEJ HA OCHOBE MOJIOXKEHUH MOJIEKYJISIPHO-KUHETHYECKON Teopun.CMaunBaHne U KalWLISpHbIE sIBIEHUs. TeruioBoe
pacIIUpEHNE U CKATHE.

Temmneparypa. CBsi3b TEMIIEPATYPhl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHHUS YacTHIl. BHyTpeHHss sHeprus. CriocoObIM3MEeHEHHsI BHYTPEHHEN
SHEpIuu: TeIionepeaaya U copepiueHre padoTel. Buasl Temnonepeaayun: TeIONpoOBOIHOCT, KOHBEKIIUS, U3ITyUYEHHE.

KomnugecTBo TemnoTsl. Y aenpHast TEIIOEMKOCTh BellecTBa. Terioo0OMeH U TeIIOBOE paBHOBECHE. Y paBHEHHETEIUIOBOTO Oananca. [InaBnenue u
OTBEpJIeBaHHE KPUCTANIMYECKUX BELIECTB. Y IesibHas TeroTa miasieHus.[lapoodpazoBanue u konneHcauus. Menapenue. Kunenue. Y nenbHas
TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTHTEMIIEPATYPHI KHUIICHUS OT aTMOC(EPHOTO AaBICHHS.

BnaxsocTs Bo3ayxa.

OHeprus TOIMBA. Y ieJbHasl TEIJI0Ta CTOPAHMUSL.

[Tpunuuns! paboTs! TemnoBbix aApurarenei KI1/1 reruioBoro asuratens. TerioBble ABUraTeIM U 3alllUTAOKpY Karollel cpeibl.3aKOH COXPaHEHUS
Y IIPEBPAILICHUS] SHEPTUU B TEIIOBBIX MPOIIECCAX.

JdeMoHcTpanum.

1 Habmronenne OpoyHOBCKOTO JIBHKECHHUS.

2 Habmonenue nuddysuu.

3 HabGmoenune sSiBIeHUM cMaulBaHUs U KalWIISIPHBIX SBJICHUI.

4 HabmrozieHre TEeMI0BOro paclIupeHust Te.

5 U3meHneHue naBieHus ra3za npyu U3MEHEHNU 00bEMA U HarpEeBaHUU WIIN OXJIAKICHUH.

6 [IpaBuia n3MepeHus TEMIEpaTyphl.

7 Buael Temonepenayu.

8 OxJax/ieHre Ipy COBEPIICHUH paOOTHI.

9 HarpeBaHue npu COBEpILIEHUN PaOOThl BHEIIHUMH CHUIIAMHU.

10 CpaBHeHUE TEINIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11 HaGmoieHre KueHus.

12 HaGnroneHne moCcTOSTHCTBA TEMIIEPATYPHI TTPH TUTABJICHUH.

13 Mojenu TenI0BLIX ABUTrATENIEH.

JlaGopaTopHble paGoThI U ONBITHI.

1 OnbITEI IO OOHAPYKEHUIO IEHCTBHS CHUII MOJICKYJISIPHOTO MTPUTSKESHHUS.

2 OnbITHI O BBIPALIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM UJTH caxapa.

3 OnbITh IO HAOJIIOACHUIO TETIJIOBOTO PACIIUPEHUS ra30B, KUIAKOCTEH U TBEPIBIX TEJ.



4 OnpeneneHue AaBJICHUS BO3yXa B OajUIOHE IITIPHIIA.

5 OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro 00bEMa U HarpeBaHUsl WU OXJIAKICHHUS.

6 [IpoBepka rumnoTe3bl JINHEHHOM 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUUYECKOM TpyOKe OT

TeMIIepaTyphl.

7 HabmroieHre u3MeHeHusl BHyTPEHHEH dHepruu Tela B pe3yJbTaTe Terionepeiadd U paboThl BHEIIHUX CHIL

8 HccnenoBanue sSBIEHUS TEMJI000MEHa MTPH CMEIIMBAHUH XOJIOAHOM U TOpSYeH BOBI.

9 OrnpeneneHrie KOJIUYECTBA TEILIOTHI, TOJIYYEHHOI'O BOJAON IPU TEINIOOOMEHE C HarpeThIM METaNTNYECKUM

LHAJTUHIPOM.

10 Onpenenenue yaenbHON TENIOEMKOCTH BEUIECTBA.

11 UccnenoBanue mpoliecca UCIapeHus.

12 Onpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/AyXa.

13 Onpenenenue ynenbHON TEIUIOTHI IUIABJIECHUS JIb/A.

DJleKTprYecKre 1 MATHUTHBIE SIBJICHHS.

Dnektpuzanys Ten. [[Ba posa anekTpudeckux 3apsiioB. BzauMoeiicTBue 3apsskeHHbIX Tell. 3akoH KyiioHa(3aBUCUMOCTh CHIIBI B3aUMOIEHCTBHS
3apsHKEHHBIX T€J OT BEJIMYUHBI 3aPSI0B U PACCTOSTHUS MEKY TEIaMH).

OnexTpuueckoe nojie. Hanpspk€HHOCTD deKkTpuyeckoro nosst. [IpuHun cyneprno3unuu 3JeKTpUUecKUX MoJieii(Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. JiIeMeHTapHbIN dnekTpudeckuii 3apsan. Ctpoenue aroma. [IpoBOJHUKY U AMAIEKTPUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3aps/a.

DNEeKTpUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS SJIEKTPUUECKOro Toka. MICTOUHUKH MOCTOSSHHOTO TOKA. J{eHCTBUS SJEKTPUUECKOTO TOKA
(TernnoBoe, XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Dnektpuueckas 1enb. Cuia Toka. DIeKTpruieckoe HanpsbkeHrne. ConpoTHBIEHHE POBOAHUKA. Y AEIbHOE CONTPOTUBIIEHHE BEIIECTBA. 3aKOH
Owma s yuyactka nenu. [TocnenoBarenbHoe U mapaienbHOE COEJUHEHHE POBOIHUKOB.

PaGota u mMomrHOCTh AnekTpudeckoro Toka. 3akoH Jxoyns—JIeHna. DnekTprudeckue 1enu U moTpeOUTeNN HMEKTPUIECKOM SHEPTUU B OBITY.
KopoTtkoe 3aMbikanue.

[TocTtosiHHbIe MarHUTHI. B3anMoaelicTBHe MOCTOSTHHBIX MArHUTOB. MarauTHoe mnose. MaruutHoe mnoJie 3eMIu Hero 3Ha4eHue s )KU3HU Ha
3emiie. OnbIT DpcTeaa. MarHuTHOE MoJIe ANEKTPUUECKOro Toka. [[puMeHeHmne 31eKTpOMarHuToB B TeXHUKE. JleficTBMEe MarHUTHOTO MOJIsl Ha
MIPOBOJHMK C TOKOM. DJIEKTPOJIBUraTellb OCTOSIHHOTO TOKa. Vcnonbp3oBaHue 31eKTpogBUraTesneil B TEXHUUECKUX YCTPOUCTBAX U Ha TPAaHCIIOPTE.

OmnsiTel Dapanes. SBneHue snekTpoMarauTHON HHAYKUUU. [IpaBumno Jlenma. Dnexkrporenepatop. CrocoObl MOMIYUYEHUS INEKTPUUECKOM SHEPTHH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

JdemMoHcTpanuu.

1 Dnexrpuzanus Tei.

2 JIBa poja 3JEKTPUUYECKUX 3aPSAJI0OB U B3aUMOJICUCTBHE 3aPSKEHHBIX TeEl.
3 YCTpOMCTBO U AEHCTBUE AJIEKTPOCKOIA.

4 DnexTpocTaTuyeckast HUHIAYKIUSI.

5 3aKkoH coxXpaHEHUs IIEKTPUICCKUX 3aPSI0B.

6 IIpOoBOAHUKHU U JTUAIIEKTPUKH.



7 MoaenupoBaHue CUIIOBBIX JIMHUHM AJIEKTPUUYECKOTO TOJIS.

8 McTouHMKH MTOCTOSIHHOTO TOKA.

9 JleicTBUS DJIEKTPUUECKOTO TOKA.

10 DnekTpuuecKuil TOK B )KUJIKOCTH.

11 T"a30BbIi1 pa3ps.

12 N3mepenue cuiibl TOKa aMIepMETPOM.

13 H3mepenue 31eKTpUIECKOT0 HAPsKEHUS BOIBTMETPOM.

14 Peocrat 1 Mara3uH CONpOTUBIICHUH.

15 BzaumoneicTBrue NOCTOSIHHBIX MAarHUTOB.

16 MoaenupoBaHie HEBO3MOKHOCTH pa3/IeJIeHUs ITOJIFOCOB MarHUTA.

17 MozaenupoBaHre MarHUTHBIX MOJIEH MOCTOSITHHBIX MAarHUTOB.

18 OmbIT OpcTena.

19 MarauTHoe nosje Toka. JJIeKTPOMArHuT.

20 JleiicTBME€ MarHUTHOTI'O MOJISl HA IPOBOJHUK C TOKOM.

21 DnexkTpoaBUraTeab NOCTOSHHOIO TOKA.

22 UccnenoBanue sIBICHUS 3JICKTPOMArHUTHOW WHIYKIIUU.

23 Omnbitel Dapanes.

24 3aBUCUMOCTb HAIPaBIECHUS UHYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHUSI.

25 DnekTporeHepaTop MOCTOSIHHOTO TOKA.

JlaGopaTopHble paGoThI U ONBITHI.

1 OnbITH IO HAOIOICHUIO ANEKTPU3ALINU TENT UHAYKIIHEH U IPU COMPUKOCHOBEHHH.

2 UccnenoBanue neHCTBUSI SIIEKTPUUYECKOTO MO Ha MPOBOAHUKU U JUIICKTPUKH.

3 Cbopxka u npoBepka paboThI ANIEKTPUIECKON [IEMH MTOCTOSTHHOTO TOKA.

4 VzamepeHnue 1 peryaupoBaHUe CUIIbI TOKA.

5 U3mepenue u peryanpoBaHue HaPsKEHUSI.

6 VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO Yepe3 PEe3UCTOpP, OT CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE.

7 OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOT0 CONMPOTUBIIEHUS TPOBOJIHUKA OT €0 JUIMHBI,
TIJTOIIAN TTOTIEPEYHOTO CEYCHHS M MaTepHaa.

8 [IpoBepka nmpaBuia CII0KEHUS HANIPSKEHUHN TTPH MOCIEA0BATEIbHOM COEIMHEHUU ABYX PE3UCTOPOB.
9 TlpoBepka mpaBuiia AJis CHJIbI TOKA TPH MapaIeTbHOM COSTMHEHUH PE3UCTOPOB.

10 Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

11 Onpenenenrie MOITHOCTH YJIEKTPUUECKOTO TOKA, BBIJCISIEMO Ha PE3UCTOPE.

12 UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UJIYIIETO Yepe3 JTaMIIOUKY, OT HApsKEHUs! Ha HEll.
13 Onpenenenue KII/] narpeBarensi.

14 UccnegoBanue MarHUTHOTO B3aUMOJIEHCTBUSI IOCTOSTHHBIX MarHUTOB.



15 M3y4yeHrne MarHuTHOTO MOJIs TOCTOSIHHBIX MarHUTOB MTPHU UX O0bETMHEHUU U Pa3/IeJICHUH.
16 HccnenoBanue neiCTBUS 3JEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
17 OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS KATYIIKM C TOKOM M MarHuTa OT CHJIbI TOKa
U HalpaBJIEHUS TOKA B KaTyIIKE.
18 N3yueHne neicTBUs MATHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM.
19 KoncTpyupoBanue u n3ydeHue padboTsl 2JIEKTPOIBUTATENS.
20 Uzmepenue KII] anexTpoaBurateibHOM YCTAaHOBKH.
21 OnpIThI O UCCIIEOBAHUIO SIBICHUS AIEKTPOMArHUTHOM MHAYKIMU: UCCIIEI0BAaHUE U3MEHEHUH 3HAUEHUS U
HaIpaBJICHUsI NHIYKIUOHHOTO TOKa.
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Mexanuyeckue siBJICHHUS

Mexanuueckoe JABukeHHE. MarepuanbHas Touka. CucremMa otrcuéra. OTHOCHUTENBHOCTb MEXAaHWYECKOro JBM)KEHUs. PaBHOMepHOe
psAIMOJIMHEITHOE JBUKeHUe. HepaBHOMepHOE NpsAMOIMHENHOE ABMKeHHe. CpellHsIsl 1 MTHOBEHHAsI CKOPOCTh TeJla MPYU HEPAaBHOMEPHOM JIBUYKEHUH.

VYckopenue. PaBHoyckopeHHOE npsMonHeiiHOe nBmkeHne. CBo6oHoe nagenue. OnbiTel [anuies.

Jlunelinas u yrioBas cKopocTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHE.

Ilepssiit 3akoH Herorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [IpuHnmn cynepnosuuuu cui.

Cuita ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cujla TPEHHsI CKOJIbKEHHSI, CUJIa TPEHUS MIOKOsI, IPYTUe BUJIbI TPEHUS.

Cwia TSDKECTH W 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpeHue cBoOoaHoro mazeHus. [[Bmwxenue mianer Bokpyr Comnma (MC). Ilepsas
KOCMHUECKasi CKOpocTb. HeBecoMOCTh U neperpy3kH.

PaBHOBecue maTepuanbHON TOUYKU. AOCOOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tea C 3aKpEIUIEHHON OChIO BpalieHus. MOMEHT CHUJIBI.
LlenTp TsxecTu.

Nmnynse Tena. U3menenue ummynbca. UMmynbe cuibl. 3aK0H coxpaHeHust uMityibca. PeaktusHoe nemxkenue (MC).

Mexannyeckasi pabota U MOIIHOCTh. PaboTa cunm TskecTH, ynpyroctu, TpeHus. CBs3b sHepruu u paboTsl. [loTeHmanbHas sHeprus Tena,
MIOAHATOrO HaJ MOBEPXHOCTBHIO 3eMiM. lloTeHnmanbHas 3Heprus cxaroil npyxkuHbl. KnHernueckas sHeprus. Teopema O KMHETHYECKOM DHEPTUU.
3aKOH COXpaHEHMsI MEXaHUYECKON DHEPIHH.

JleMoHCTpanun
HabitoieHne MexaHn4ecKkoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHuE MyTeN U TPACKTOPUI IBUIKEHUS OJTHOTO U TOT'O K€ TEJIa OTHOCUTEIBHO Pa3HbIX TEJI OTCUETA.

N3mepenue ckopocTy U YyCKOPEHHS! MPSMOJIMHEHHOTO JIBUYKEHUSI.

HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHUSI.

Habmtoienue 1Br>keHus Tela o OKPYKHOCTH.

Habmroienne MexaHMYeCKUX SIBICHHUH, MPOUCXOIAIINX B crucTeMe oTcuéra « Tenexkay nmpu e€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUH
OTHOCHUTENIbHO KaOuHeTa (PU3NKHU.

7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla ¥ IEUCTBYIOLIEN Ha HETO CHIIBI.

8. Habuntoienne paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU Tell.

0. N3meHeHune Beca Tena Ipyu yCKOPEHHOM JIBUKEHHH.

NSNS



10.
11.
12.
13.
14.
15.
16.

[Tepenaya nmmysbca Ipu B3aUMOJEHCTBUU TEIL.

[TpeoOpa3oBanust 3HEPTUH MPH B3aUMOICHCTBHH Tell.

CoxpaHeHune UMITyJIbca IPU HEYIPYTOM B3aUMOACHCTBUU.

Coxpanenue UMIyJibca MpU abCOIIOTHO YIPYrOM B3aUMO/ICHCTBUH.

Habmtoienne peakTMBHOTO ABU)KECHHUS.

CoxpaHeHue MEXaHU4eCKOH SHEPTHH ITPU CBOOOTHOM Ta/ICHHUH.

CoxpaHeHre MEXaHMYeCKON YHEPIUH MPH IBUKEHUH Teja MO IeHCTBUEM MPYKUHBI.

®poHTANbHBIE 1a00paTOPHbIE PA0OTHI U ONBITHI

ROOoNoGOA~LONE

0.

KoncTpynpoBaHue TpakTa Ui pa3roHa U JalbHEHIIIEro paBHOMEPHOT'O BHIKEHHUS IAPUKA HIIH TSJICIKKH.
OmnpeeneHue CpeHel CKOPOCTH CKOJIbKEHHsI OpycKa WM JIBU)KCHUS IIApUKa 10 HAKIIOHHOH IJIOCKOCTH.
OmnpeneneHre YCKOpEHUs Tejla PH PAaBHOYCKOPEHHOM JIBMKEHHH 0 HAKJIOHHOMW TUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH TPU PaBHOYCKOPEHHOM JIBUYKEHUH 0€3 HaualbHON CKOPOCTH.
HccnenoBanue 3aBUCUMOCTH CHITbI TPEHHST CKOJIBKEHHUS OT CHITbI HOPMAJILHOTO JTaBJICHHS.

Onpenenenne KO3PUITUSHTA TPSCHHUS CKOJTBKCHHS.

OmnpeneneHue KECTKOCTH TMPYKHUHBIL.

Onpenenenne pabOTHI CHITBI TPEHUS PU PABHOMEPHOM JIBMDKCHUH Tella TI0 TOPU30HTAILHOM MOBEPXHOCTH.

OnpeﬂeneHHe pa6OTBI CHJIbI YIIPYTOCTHU ITpU noabémMe I'py3a € UCIIOJIb30BAHHUEM HCIIOJABUKHOT'O U ITOABUIKHOI'O OJIOKOB.

N3yyenue 3aKoHa COXpaHEHUsI SHEPTUU.

MexaHnnveckue KoJie0aHus M BOJHBI

KonebartenbHoe nBukeHne. OCHOBHBIE XapaKTEPUCTUKU KoyeOaHUM: IMEpHoJ, 4acToTa, aMIUIMTyJa. MaTemaruueckui
MasTHUKH. [IpeBpaliieHre sHepruu npu KojaedaTeaIbHOM JABHKEHUU.

3aryxaromue konedanus. BeiHyx1eHHble KojeOanus. Pe3oHaHc.

Mexannueckue BoiaHbl. CBOMCTBa MEXaHUUYECKUX BOJH. [IponosbHble U nonepedHble BOMHBIL. [[JIMHA BOJIHBI M CKOPOCTh €€ PACIIPOCTPAHEHHUS.
Mexanudeckre BOJIHBI B TBEPIOM Teue, ceiicMuueckue BosHbl (MC).

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IHPpa3ByK U yJIbTpa3ByK.

JleMoHCTpanun

1 Hab6mnronenue konebanuii Te moa 1eHCTBUEM CHIIBI TSKECTH M CHITBI YIIPYTOCTH.

2. Habmtonenue xoneOaHuil rpy3a Ha HUTH U Ha TIPY’>KUHE.

3. Habntoienne BeIHYK/I€HHBIX KOJie0aHUI 1 pe30HaHca.

4. Pacnipoctpanenue npoJ0iabHbBIX U MOMEPEUHBIX BOJIH.

5. Habntoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

6. AKyCTUYECKUI PE30HAHC.

®poHTATbHBIE 1a00paTOPHbIE PA0OTHI U ONBITHI

1 OmnpeneneHue 4acTOTHI U EpHOAA KoeOaHU MaTeMaTHYeCKOro MasiTHUKA.

2. OmnpeneneHne 9acTOTHI ¥ MIEPHOAA KOJICOaHNH TPYKUHHOTO MAasgTHUKA (3JIEKTPOHHASI IEMOHCTPALHA).
3. HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHNUH MOABEILICHHOTO K HUTH I'Py3a OT JITMHbBI HUTH.

U TPYKUHHBIA



HccnenoBanue 3aBUCMMOCTH Teproa KoJIeOaHU MPYKMHHOTO MAasiTHUKA OT MacChl Tpy3a (3JIeKTPOHHAN IeMOHCTPALIHSA).
IIpoBepka HE3aBUCHMOCTH IIEpUOJIa KOJIeOaHU Irpy3a, IOABEIIEHHOI'O K HUTH, OT MacChl rpy3a.
OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh IIepro/ia KoeOaHui Mpy>KMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI.
N3mepenue yckopeHust CBOOOTHOTO MajeHus (3JIEKTPOHHASI IEMOHCTPALHS).
3JIeKTp0MaFHI/ITH06 10JIe M 3JIEKTPOMATHUTHBbIE BOJIHBI
DNEKTPOMarHuTHOE 1oJ€e. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 371€KTPOMarHUTHbIX BOJH. [lIkarna 3;eKTpoMarHuTHBIX BOJIH. Mcrionb3oBanue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.
JdemMoHCTpaunu
1 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHoBbIe cBoiiCcTBa CBeTA.
®poHTATbHBIE 1a00paTOPHbIE PA0OTHI U ONBITHI
1 H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
CBeToBbBI€E SIBJICHUS
JlyueBas monenb cBera. Mctounuku cBera. [IpsmonuneitHoe pactipoctpanenue ceera. 3atMenust Connna u JIlynsl. Otpaxenue ceta. [lnockoe
3epKayio. 3aKOH OTPaKCHHSI CBETA.
[Ipenomnenue cera. 3akoH npenomiieHus ceera. [loaHoe BHyTpeHHee oTpakeHue cBera. M cnoap30BaHe MOJHOIO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX.
Jlunza. Xox myueit B nuuze. Ontuueckas cuctema (oToamnmnapara, Mukpockona u teneckorna (MC). I'maz kak onTudeckas cucrtema.
bnu3opyKkocTh U 1anbHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoTOHA. CllojkeHHe CHEKTPaIbHbIX IIBETOB.
JleMoHCTpaLuu
[IpsimonuHEITHOE PacIpOCTPaHEHHE CBETA.
OTtpaxxeHue cBera.
[Tonmyuyenne n300pa’keHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.
OnTHYecKuii CBETOBO/I.
Xon tyueit B coOuparoleit aunse.
Xox Jydel B pacCenBaroOLIeH JIMH3E.
[Tonmyuyenue n300pa’keHUA C OMOIIBIO JTMH3.
[Tpunnmn neficTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
0.  Mopuens rnasa.
1.  Pa3znoxxeHue Genoro cBeTa B CIEKTP.
2. Tlomydenue Genoro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.
®poHTATbHBIE 1a00paTOPHbIE PA0OTHI U ONBITHI
1 HccnenoBanue 3aBUCMMOCTH yIJla OTPaXXEHUS CBETOBOTO JIy4a OT yIJla MaJeHUsl.

No gk
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N3yyenne xapakTepucTHK N300pakeHUs MTpeIMeTa B INIOCKOM 3epKalle.
HccnegoBanue 3aBUCUMOCTH YIJIa MPEIOMIICHUS CBETOBOIO JIyda OT YIJia MMaJIeHUs] Ha TPAHULE «BO3IYX—CTEKIION.
[Tonyuenne n300pakeHHI ¢ IMOMOIIBIO COOMPAFOIICH JTUH3HI.
Onpenenenre (HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIONICH TUH3bI (3JIEKTPOHHASI IeMOHCTPALHs ).
OnBITHI 110 Pa3IOKEHUIO OEJIOTO CBETA B CIIEKTP (IJIEKTPOHHAS JeMOHCTPAaIUsl).
OMNBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (DUILTPEHI.
KBaHTOBbIe SIBJICHUA
OmneiTel Pe3epdopaa u mranerapaas Moaens atomMa. Mogens atoma bopa. Mcnyckanue u morsoieHne ceera aToMoM. KBaHTHLI.
PagnoaktuBHoCTh. Aub(a-, Oera- u ramma-usnyudeHus. CrtpoeHue atoMHOro sjapa. HykimonHas Mojenbp aToMHOro sapa. M3oTormsbl.
PanuoaktuBHbie npeBpanieHus. [lepuoa nonypacnaaa aTOMHBIX siEp.
SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsI0BOIO U MaccoBOro uucen. Peakuuu cunresa u nenenus saep. Merounuku sneprun ConaHua u

Nogkrwd

38&311 (MC).
Snepnas sHepreruka. [leificTBus paauoakTUBHBIX U3Iy4eHUI Ha xuBble opranu3mbl (MC).
JleMoHCTpanun
1 CrieKTphl U3JIy4eHUs U MOTJIOIIEHUS.
2. CrieKTphl pa3avyuHbIX I'a30B.
3. Crnektp Boznopoza.
4. Habmronenune TpexoB B kamepe Buibcona.
5. PaGora cuérurka HOHU3UPYIOMINX U3TYUCHHH.
6. Perucrpanus u3inyyeHus IpUpOIHBIX MUHEPAJIOB U MPOIYKTOB.
®poHTATBbHBIE 1a00paTOPHBbIE PA0OTHI H ONBITHI
1 HccnenoBanue TpekoB: U3MEPEHNUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY Ty TH (110 (hoTorpadusim) (3JeKTPOHHASI JeMOHCTPAIUs).
2. W3mepeHue painoakTUBHOTO (OoHA (3J1eKTPOHHAS JeMOHCTPALMS).

IToBTOpHTEIBLHO-00001IIAIOIINI MOLYIb

[ToBTOpUTENBEHO-00001IAIOLINI MOIYJIb MTPETHA3HAYECH JUISI CHCTEMATU3alUU U 0000IIEHHSI TPEIMETHOTO COAECP)KaHUS U OIBbITA AEATEIbHOCTH,
IpUOOPETEHHOTO IPU U3YYEHUH BCETO Kypca (PU3HKH.

HpI/I N3YUYCHUH OJAHHOTO MOAYJIA PCAIU3YIOTCA U CUCTEMATUSHUPYIOTCA BU/bBI ACATCIbHOCTH, HA OCHOBE KOTOPBIX obecrneunBaeTcs JOCTHXXCHUC
NPEIMETHBIX U METalpEeIMETHBIX IJIaHUPYEMBIX pPe3yJibTaToB OOyueHHs, (OPMHPYETCS €CTEeCTBEHHO-Hay4yHas I'paMOTHOCTb: OCBOEHHE Hay4HbIX
METOOO0B HCCIICAOBaHU SIBIICHUMN npupoabl U TCXHUKH, OBJIAACHHUC YMCHUAMH OOBSICHATH (1)I/ISI/II-IGCKI/IC ABJICHUSA, TIPUMCHSAA TMOJTYYCHHBIC 3HAHUA,
pelaTh 3aJ1aud, B TOM YHCJIe Kaue€CTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMIIIAaNBHO AEATEIbHOCTHBIA XapaKTep TaHHOIO pa3zelia peaju3yercs 3a CUET TOro, YTO yYalluecs BBITOIHSIOT 3aJaHusl, B KOTOPBIX UM
npeJylaraercs:

- Ha OCHOBE NOJTyYEHHBIX 3HAaHUH pacrno3HaBaTh U HAyYHO OOBSICHATH (PHU3HUECKHE SBJICHUS B OKPY’KaIOLIEH MpUpPOe U MOBCETHEBHOM KU3HH;

- UCIIOJIb30BaTh MO/ PYKOBOJCTBOM Ile€Jjarora Hay4Hble METOIbI UCCIENOBaHUS (PU3NYECKUX SBJICHUHN, B TOM YHUCIIE I MPOBEPKU T'HIIOTE3 U

MOJIy4YCHHA TCOPETUUCCKHUX BBIBOAOB,



- OOBSICHATH C OMOPOM HAa AUAAKTUYCCKUM Marepuall IMocje OOCYKICHHs C TeJaroroM HaydyHble OCHOBBI HamOOJEe Ba)KHBIX JTOCTHIKECHUUN

COBPEMEHHBIX TEXHOJIOTHM, HAIpUMep, MPAKTUUECKOTO HCIOIb30BAaHUS PA3JIMYHBIX UCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA IMPEBpAIICHUS U

COXpaHEHUs BCEX U3BECTHBIX BUJIOB SHEPTHH.

Kaxxmast u3 TeM TaHHOTO pas/ieNia BKIFYAeT IKCIIEPUMEHTATBHOE UCCIICIOBAaHIE 0000IIAOIIEro XapakTepa Ha yCMOTPEHHE TIearora u mpu ero
nomoitnu. Pa3zen 3aBepiraercs mpoBeeHUEM JUArHOCTUUECKOU U OIIEHOYHOM pabOThI 32 KypC OCHOBHOM IIIKOJIBI.

l'[.na}mpyeMbIe pe3yJbTaThbl 0OCBOCHUSA yqeﬁnoro npeamMera «Puzukax»

B nenmom pesynbrathl ocBoeHusi oOydatonumucs ¢ 3[1P ydyeGHOro mpemamera «®usnka» TODKHBI COBIAAATh C pPE3yJIbTaTaMU TPUMEPHOU
paboueii mporpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHMs.

HauOosee 3HAaUNMBIMU SIBJISTFOTCSI:

JINYHOCTHBIE Pe3yabTAThI:

MOTHBAIUS K O0YYECHHUIO U LIeJICHANIPABICHHON T03HABATEIBHOM eI TETFHOCTH;

YCTaHOBKA Ha OCMBICJICHHE JINYHOTO OIBITA, HAOIIOACHNHN 32 PU3NUIECKUMH SKCIIEPUMEHTAMU;

YCTaHOBKA Ha OCMBICIICHHE PE3yJIbTaTOB HAOIIOACHUH 32 MPUPOTHBIMU M TEXHOTCHHBIMH SIBJICHUSMU C MO3UIHMNA (PU3NIECKUX 3aKOHOB;
CTIIOCOOHOCTH OIIEHUBATH MPOUCXOSIINE U3MEHEHHS U UX TIOCIEACTBHS;, (POPMYyITUPOBATh U OLIEHUBATH PUCKH, (POPMHPOBATH OIIBIT;
TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NesTeIbHOCTh (TPH COBMECTHOM BBIOJHEHHU JIAOOPAaTOPHBIX
MPaKTHYECKUX padoT);

YMEHHE pazNiuyarh ydeOHble CUTyallH, B KOTOpbIX ywamuiicsa ¢ 3[1P Moxxer neficTBOBaTh CaMOCTOATENBHO, U CUTYAllUU, TN CIEAyeT
BOCIIOJIb30BaThCsl CIIPABOYHOM MH(pOpManMel 1 JpyruMH BCIIOMOTaTeIbHBIMU CPEJCTBAMU;

CIOCOOHOCTh MPUHUMATh PELICHNE B )KM3HEHHOM CUTyallud Ha OCHOBE MEepeHOca MOJYUYEHHBIX B X0je 00yueHHs (U3NUYECKUX 3HaHUH B
aKTyaJbHYIO CHTYaIIHIO;

CTIIOCOOHOCTH COOJIOAATh B IOBCEAHEBHOM KU3HU MPABHJIA IMYHOM 0€301MacCHOCTH Ha OCHOBE MTOHMMAaHUS (PH3MUECKUX SBJICHUN U 3HAHUS
3aKOHOB (pU3MKH;

YMEHUE KPUTHYECKU OLIEHUBATh MOJYUYEHHYIO OT cobeceTHnKa HHPOPMALIMIO, COOTHOCS €€ CO 3HaHUEM (PU3MUECKUX 3aKOHOB;
CIOCOOHOCTH NepeiaTh CBOM COOOpaKEHUSI, YMO3AKIIIOUEHHUS TaK, YTOOBI ObITh OHATBHIM IPYTHM YEJIOBEKOM;

aJIeKBaTHOCTh TIOBEJICHHUS, 00YUaIOIIErocst ¢ TOYKHU 3pEHUS] ONACHOCTH WJIM 0€30IaCHOCTHU IS ce0s MITH JIUIsl OKPY KAIOLIUX;

yBaKEHHE K TPYAY U pe3ybTaTaM TPYJOBOl e TeIbHOCTH;

yrayOlieHue TpeACTaBICHUH O MEIOCTHOM KapTWHE MHpa Ha OCHOBE TNPHOOPETEHHBIX HOBBIX €CTECTBEHHOHAYUYHBIX 3HAHUH U
MPAKTUYECKUX YMEHHH.

MeTanpeameTHblie pe3yabTaThl
OgByajeHne YHMBEPCAJIBHBIMH Y4¢OHBIMH IIO3HABATEIbHBIMH 1CHCTBUSIMU:

BBISIBJISATH IPUYMHBI U CIEJICTBHS MPOCTHIX (PU3MUECKUX SBICHUM;
ornpenenaTb GU3NUecKre MOHATHSA, CO3/]aBaTh 00OOIIEHHUS, YCTaHABINBATh AHAIOTUH, KJIACCH(PHUIIMPOBATh, CAMOCTOSTENILHO BHIOUPATh
OCHOBaHUS U KPUTEPUU IS KIaccu(PUKAIMK, UCIOb3Ys CIPABOYHYIO0 HH(OPMALIMIO U OMHUPAsCh HA aJITOPUTM YU4E€OHBIX 1€HCTBUM;



yCTaHABJIMBATh TPUYMHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTD JIOTHUECKOE pacCy’KICHNE, YMO3aKII0ueHHe (MHAYKTUBHOE, I€YKTUBHOE, IO
aHaJIOTHH) U JIeN1aTh BBIBOBI 110/1 PYKOBOJCTBOM II€J1arora;

UCKaTh UM 0TOMpaTh MH(OPMALIHIO, UM JAaHHBIE U3 UCTOYHUKOB C YUETOM MPEAJIOKEHHON yueOHOH 3a/1a4M U 3a1aHHBIX KPUTEPUEB.
CO3/1aBaTh, IPUMEHATh U IPe0OPA30BbIBATH 3HAKHU M CUMBOJIbI, MOJIEIIN U CXEMBI I PELIeHUs1 y4eOHBIX U [T03HABATENIbHBIX 33/1a4;

C TIOMOILIBI0 MENarora WM CaMOCTOSITEIbHO HPOBOJUTH OIBIT, HECIOXHBIM 53KCIEPUMEHT II0 YCTAHOBJIEHHIO OCOOCHHOCTEH
(bU3HYECKOT0 OOBEKTA HITU SIBJICHHS,

npeoOpa3oBbIBaTh HH(GOPMALIKIO U3 OJTHOTO BUAA B APYToH (TaOIUILy B TEKCT U IIp.);

yCTaHaBJIMBATh B3aUMOCBSA3b (PU3NUYECKUX SIBIECHUI U IPOLIECCOB, UCTIONb3YS AJITOPUTM YUEOHBIX 1€HCTBUM.

OB.TIa)IeHI/Ie YHUBEPCAJIbHBIMHU y'leﬁHblMI/l KOMMYHUKATHUBHBIMU JelCTBUSIMM

OCO3HAaHHO MCII0JIb30BaTh PEUYEBbIE CPEJCTBA B COOTBETCTBUU C 33a4eii KOMMYHUKAIMU JUIsSl BBIPAKEHUSI CBOMX MBbICIIEN U OTpeOHOCTEH
JUIS IIJIAHUPOBAHUS CBOEH AEATEIbHOCTH;

OpraHU30BBIBAaTh yueOHOE B3aUMOJEICTBUE B TpyIe (OMpeaesaTh 00LHe e, pacupeaesTh PO, JOrOBAPUBATLCSA IPYT C APYIOM U
T. 1.).

[EJICHANPABJICHHO HCIIOJIb30BaTh MH(POPMAMOHHO-KOMMYHHUKATUBHBIE TEXHOJIOTUH, HEOOXOIMMBIE [UIS PpEHICHUS YYeOHBIX W
IIPAKTUYECKUX (PU3NUECKUX 3a]a4;

OpPraHU30BBIBAaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIILHOCTD C YUUTENIEM U CBEPCTHUKAMHU B IIpoliecce 3aHATHH (QU3UKOI.
Osnadenue ynusepcaibHblMu YUEOHBIMU PESYIAMUECHBIMU OCUCMEUAMU:

MOHUMATh eI €CTeCTBEHHOHAYYHOTO OOYy4YeHHS, CTaBUTh M (OPMYIHMPOBATH IJIsi ceOs HOBBIC 3a/1aud B ydyeOe W IMO3HABATEIBHOM
NESTENIbHOCTH;

oOHapy>KuBaTh U (POPMYIMPOBATH YUEOHYIO MPOOIIEMY, ONPEAEIIATh LIeTb YUeOHOH 1eATeIbHOCTH;

CaMOCTOSITENIbHO WJIM C TOMOIIBIO YUYHUTENs IUIAHUPOBATh MYTH JOCTHXKEHMS Lened B (U3NYECKUX 3KCIEpUMEHTaX, B TOM YHUCIIE
albTepHaTUBHBIE, OCO3HAHHO BbIOMpATh HanboJiee 3PPEeKTUBHBIE CITOCOOBI PEellIeHUs] YUEeOHbIX U TO3HABATENIbHBIX 33/1a4;

COOTHOCHUTBH CBOM IMPAKTHUECKHUE ACHCTBUS C MIIAHUPYEMBIMH Pe3yJIbTaTaMH, OCYLIECTBIIATh KOHTPOJIb CBOEH JEATENLHOCTH B IPOLECCE
JOCTHIKEHUS pe3yJibTaTa, ONpeleNaTh CHocoObl NeHCTBUN B paMKax MHpPEeASIOKEHHBIX YCIOBHHA M TpeOOBaHUM, KOPPEKTHPOBATH CBOM
JIEWCTBUSA B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTYyalUEN;

MIPaBHWJIBHOCTH BBIIIOJIHEHUS IKCIIEPUMEHTAIbHON YUeOHOH 3a7aun, COOCTBEHHbIE BO3MOKHOCTH €€ PELICHHUS;

BJIQ/ICHHE OCHOBAaMH CaMOKOHTPOJIS, CaMOOILICHKH, MPHUHATHS PEIIeHUH M OCYILIECTBJIEHUS OCO3HAHHOIO BbIOOpa B Y4YeOHOH H
II03HABATEIbHOM AEATEIBbHOCTH;

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYyalluH U IpeJyIaraTh IUIaH €€ U3MEHEHHUS,

MpeIBUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPH pEIICHUH y4eOHOU 3a/1auH;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

IIpeameTHbIE pe3ybTAThI

TpeboBaHust K MpeAMETHBIM pe3ysibTaTaM OCBOEHUs yueOHoro npenmMera « Pusnkay, pacnpeeieHHble 0 roaM 00ydeHHs

PesynpTatel o rogam GopMyIUPYIOTCS MO NPUHILHUITY 100aBIE€HUS HOBBIX PE3yJIbTaTOB OT rojia K rofay (pe3yldbTaThl OYEpeIHOTo Tojaa Io
YMOJYaHUIO BKJIIOYAIOT PE3YJIbTaThl MPEABLAYIIHX JIET).



7 knace

[IpenmeTtHbie pe3ynbTaThl Ha 6230BOM YPOBHE JIOJDKHBI OTpaxaTb (POPMUPOBAHUE YMEHUH Y 00yJarOIuXCs:

—OPHUEHTHPOBATHCS B MOHATHIX U ONEPUPOBATh UMU HAa 0a30BOM YpOBHE: (hPM3MYECKHE M XUMHUUYECKUE SIBJICHUS; HAONIOJICHHE, SKCIICPUMEHT,
MOJIeNIb, THIIOTE3a; CIUHUIBI (U3NYECKUX BEIWYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHHS BellecTBa (TBEPIOE, MKUAKOE, Ta3000pa3Hoe);
MEXaHUYECKOe JBW)KEHHE (paBHOMEpHOE, HEpaBHOMEPHOE, MpPSIMOJMHEHHOE), TPaeKTOpHUs, paBHOJACHCTBYyMomas cui, nedopmanus (ympyras,
TUTACTHUYECKAs ), HEBECOMOCTh, COOOIIAIOIINECS] COCY/IbI, C OTIOPOM HA AMIAKTUYECKUN MaTepHal

—pasnuuath sBICHUS (OUQPQY3Hs; TEIJIOBOE IABMKEHHE YaCTHIl BEIIECTBA, PABHOMEPHOE JIBUKCHHE; HEPABHOMEPHOE JIBHKCHHE; WHEPIIHS,
B3aUMOJICHCTBHE TEII; pasHosecue meépobix mei ¢ 3aKpeniEéHHOl 0Cbl0 8paujenus; Tiepeada JaBieHus] TBEPABIMU TeJIaMHM, KHUJIKOCTSIMU U Ta3aMu;
aTMOoc(epHOE JIaBJICHUE; IJIABAHWE TN, NMPEBPAICHUS MEXaHHYECKOW SHEPTHH) IO ONHCAHWIO UX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEeMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE, TTOCTIE IPEIBAPUTEILHOTO 00CYKICHHUS C IIEJaroroM;

—pacro3HaBaTh MPOSBICHUE W3YYECHHBIX (PU3NUYECKUX SBJICHUN B OKPYKAIOIIEM MHUpPE, B TOM YuCIlie (PU3MUECKUE SBJICHUS B IPUPOE: TPUMEPHI
JBYDKECHUSI C PA3JIMYHBIMU CKOPOCTSMHU B JKMBOW M HEKUBOW MPHPOJIE; ACUCTBUE CHIIBI TPSHUS B MPUPOJC U TEXHUKE; BIUSHHE aTMOC(hEepHOro
JaBIICHHs] Ha >KUBOW OpPraHM3M; IUIABaHHWE PHIO; phlYard B TEJE YeNIOBEKa;, MPU ATOM MEPEBOJUTH NMPAKTHUECKYIO 33/1ady B Y4E€OHYIO, BBIICIATH
CYIIIECTBEHHBIC CBONCTBA/IIPU3HAKU (PH3HUECKUX SBJICHUMN C MOMOIIBIO ME/Iarora;

—ONUCHIBATh M3YUYCHHBIC CBOMCTBA TENl U (PU3NYECKUE SBJICHUS, UCIIOJIB3Ys (PU3NUECKUE BEIIMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS,
MyTh, CKOPOCTb, CPEHHSSI CKOPOCTh, CHJIa YNPYTOCTH, CHJIa TSDKECTH, BeC Tella, CWiIa TpPEHHs, AaBiieHHe (TBEPAOTO Tena, >KUAKOCTH, Trasa),
BBITAJIKUBAIOIIAs CHJIA, MEXaHWYecKas padoTa, MOIIHOCTh, IJICUO CHJIBI, MOMEHT CHJIbI, KOA(PQUIMEHT IOJIE3HOTO JEHCTBUS MEXaHHU3MOB,
KHHETUYECCKas M TIOTEHI[MAIbHAS JHEPTUsi) C ONOpPOM HAa CXEeMy; NMPH ONMUCAHWHM PACKPBIBATh (DU3MYECKHI CMBICI HCIOJB3YEMBIX BEIHYWH, HX
0003HAYEHUS M €IUHUIBI (PU3NYECKUX BEIUYHH, HAXOOUMb (GOopmyvl, C8A3blearoOuue OAHHYIO (DUIUYLECKVIO BelUYUHY C OpYeUMU BeNUYUHAMU,
CmMpoums epaguKy U3y4eHHbIX 3d6UCUMOCMeN U3ULeCKUX 6eIuyuH C OTIOPOI Ha IUJAKTHUECKUN MaTepuar;

—XapaKTEepPHU30BaTh CBOMCTBA Tell, (U3NUECKUE SIBICHUS W MPOIECCHI, UCIIOIb3Ys MPaBUIa CIOKEHUs CHIT (BIOJb OJIHOW MPSAMOW), 3akon IyKa,
saxon Ilackans, 3axon Apxumeoa, npasuno pasrnosecus pviuaza (610Ka), «3010moe npasuio» MexanuxKu, 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTuu;
IpU 3TOM JaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3dNUCHLIBAMNb €20 MAMeMamuieckoe 8blpaxceHue noo pyKoBoOCMEOM neodazoed ¢
o00cydcoeHuem niana paboml;

—O00BACHATH (pU3HUECKUe SBICHUS, TIPOIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:
MIPH TTOMOIIU TIe/Iarora BBISBISATh MIPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE W3 1—2 JOTMYECKHX IIaroB ¢ OMOpod Ha 1—2 M3yueHHBIX
CBOMCTBa (pU3MUECKUX SBICHUHN, PU3MUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

—pemaTh THIOBBIE PacYETHBIC 3a/1a4M B 1€HICTBHE C ONOPO Ha aJlTOPHUTM, TPEIBAPUTEIHHO Pa300paHHBIN COBMECTHO C TEAaroroM, UCIOIb3Ys
3aKOHBI M (DOPMYJIBI, CBSI3BIBAIONINE (PU3UYECKHE BETUYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/ladydl 3alHChIBaTh KPATKOE YCIOBHE, MOJICTABIATH
¢u3nyecKkue BEIMYUHBI B (POPMYJIBI M MPOBOJIUTH PACUEThl, HAXOJHWTH CIPABOYHBIC JAHHBIC, HEOOXOJMMBIC JUISl PEIICHUs 3ajad, OICHUBATh
PEATUCTUYHOCTh TOTYUYEeHHOU (PU3UUECKOM BETUNYHHBL;

—pacrno3HaBaTh MPOOIEMBI, KOTOPBIE MOXKHO PEIIUTh MPH MOMOIIHN (PU3HUUECKUX METOA0B TOCTE MPEIBAPUTEIILHOTO OOCYXKACHUS C MEaroroM;
MIPU TIOMOIIM TIeJ]arora B OMHMCAHWUU HCCIEOBAHUS BBIACIATH MPOBEPSIEMOE MPEIIOI0KEeHHE (TUIOTE3Y), C OMOPO Ha MUAAKTHYECKHA MaTepHhal
pa3nuyaTh ¥ UHTEPIPETUPOBATH MOIYYCHHBIH pe3ylIbTaT, HAXOAUTh Tocie 00CYKIEHUS ¢ TIe1aroroM OIIMOKH B XOJIE OMBITA, JIENIaTh BBIBOJBI MO €ro
pe3yabTaram;



—yYMETb HaXOJUTh C UCHOJIb30BAHNEM LU(PPOBBIX 00PAa30BATEIBHBIX PECYPCOB OIBITHI M0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH MK (PU3HMUECKUX
CBOMCTB Ted: (OpMYIHMPOBATH IPOBEPSEMBIC MPEANONIOKEHHS, COOMpaTh YCTAHOBKY W3 IMPEIJIONKEHHOIO OOOpYIOBAaHHSA C OMOPOH Ha CXEMy,
3aIMCBIBATh XO/JI OIBITA M (DOPMYITUPOBATH BBHIBOJIBI II0J] PYKOBOJICTBOM IEIArora;

—BBINIOJHATH TPSIMBIE M3MEPEHUS PACCTOSHUS, BPEMEHH, MAacchl Teja, 00bEMa, CHIIBI U TEMIIEpaTypbl C WCIOJb30BAHHUEM AHAIOTOBBIX H
U (POBBIX PUOOPOB C ONMOPOI Ha ANTOPUTM; 3aMCHIBATh MOKa3aHUs MPUOOPOB ¢ YUETOM 3aJaHHOM aOCOIIOTHON MOTPEUTHOCTH U3MEPEHHIA;

—MpPOBOJIUTH COBMECTHO C IEJaroroM HCCIEIOBaHHE 3aBUCHUMOCTH OJHOW (DU3MUECKON BEIMYUHBI OT OPYrod C MCHOJB30BaHHUEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBHXKYILETOCS Teja OT BPEMEHM JBMIKEHMSI TEJA; CUMbl MPEHUSl CKOIbICEHUsI OM 8eca menad, Kaiecmasd
00pabomku nogepxHocmel mej U He3a8UCUMOCIU CUbI MPEeHUs Om NIowWaou CONPUKOCHOBEHUsL Mell;, CUNbl YPY20CmU OMm YOIUHEHUS NPYIHCUHBL,
BLIMANKUBAIOWEL CUNBL OM 00BLEMA NOSPYHCEHHOU Yacmy meaa u Om NIOMHOCMU HCUOKOCMU, €€ He3A8UCUMOCTU OM NIOMHOCIU mead, Om 21yOuHbl,
HA KOMOPYI0 HOSPYIHCEHO meNo, VCI08ull NIA8anus mei, YCIo8ull pasHogecus pvluaza u 0]10K08);, TOJ PYKOBOJICTBOM II€Jarora y4acTBOBaTh B
IUIAaHUPOBAHUM Yy4€OHOTO MCCIEeI0OBaHMs, COOUpPATh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CleAys NPEIIOKEHHOMY IJIaHy, (PUKCUPOBATh PE3yJIbTaThl
MOJIy4E€HHOM 3aBUCUMOCTHU (PM3MUYECKUX BEIIMYMH B BHJIE IPEIOKEHHBIX Ta0JIUIl U TpadUKOB, AeTaTh BHIBOABI IO PE3yJIbTaTaM MCCIEI0BAHUS;

—COOTHOCUTh KOCBEHHBIE H3MEpEeHUsS (U3NYECKUX BEIUYUH (TUIOTHOCTH BELIECTBA KHJKOCTU W TBEPAOTrO Teja; CHJIa TPEHHUS CKOJIbKEHUS;
JaBJICHHE BO3/yXa; BBITAIKUBAIONIAS CHWJIA, JCHCTBYIOINAS HA IOTPYXKEHHOE B JKUAKOCTh TENO; KOA(PQPHUIMEHT IOJIE3HOTO ACHCTBHS MPOCTHIX
MEXaHHU3MOB), CIIeAys MPEII0KEHHOW WHCTPYKLWHU; TPU BBIMOJHEHUM W3MEPEHHUIl MOJ PYKOBOACTBOM IIelarora COOMpaTh 3KCHEPUMEHTATbHYIO
YCTaHOBKY U BBIUMCIISITh 3HAUEHUE NCKOMOM BEITMYUHBL;

—Cco0IoAaTh TpaBWiIa TEXHUKH OE30MacHOCTH IMpH padoTe ¢ J1abopaTOpHBIM OOOPYJOBAHHEM IIOCIE MPEIBAPUTEIBHOTO OOCYKACHUS C
[1eJJarorom;

—COIOCTaBIATh MPUHIUMBI JACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETp, AMHAMOMETP, COOOIIAIOIIHUECS COCYIbI,
OapoMeTp, pplyar, MOABMKHBINA M HENOABM)KHBIN OJI0K, HAKJIOHHAs! MIJIOCKOCTh C OMOPON Ha JUIAKTUYECKUN MaTepua;

—XapaKTepHU30BaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB MOCIE MPEABAPUTEIBLHOIO 00CYKICHUS C IIeJarorom
C ONOpOH Ha WX OomUcaHus (B TOM YHUCIE: MOAUIMITHHUKHU, YCTPOHCTBO BOAOIPOBOAA, T'MAPABIMUYECKUN Mpecc, MAaHOMETpP, BHICOTOMEpP, MOPIIHEBOM
HAacoC, apeoMeTp), UCITIONIb3Ys 3HAaHUS O CBOMCTBAX (PU3MUECKUX ABICHUN U HEOOXOAUMBIE (PU3NYECKHE 3aKOHBI, U 3aKOHOMEPHOCTH;

—MPUBOJUTH MPUMEPHI / HAXOAUTh HHPOPMALIHIO O TIPUMEPaX MPAKTHUECKOTO UCIOIb30BaHUs (PU3MUECKUX 3HAaHUIN B MOBCEIHEBHOM JXU3HU IS
oOecnieueHus Oe30MacHOCTH Hpu oOpalieHuu ¢ NpudopaMyM M TEXHUYECKMMM YCTPOWCTBAMH, COXPAaHEHUS 370pPOBbSl U COONIOAECHUS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEN CPELE;

—OCYUIECTBJIATH C MOMOIIBIO elarora 0TOOp UCTOUHUKOB HH(pOpMalMU B ceTH MIHTepHET B COOTBETCTBUM C 3aJlaHHBIM MTOMCKOBBIM 3apPOCOM,
Ha OCHOBE HMEIOLIMXCSI 3HAHUN U NMYTEM CpaBHEHUS Pa3IMYHBIX MCTOYHUKOB BBLIEIATH MH(GOpPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUYUBON WK
MOKET OBITh HETOCTOBEPHOM;

—HCIIOJIb30BaTh IPU BBINOJHEHUU YYEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JUTEpaTypy (PU3MUYECKOro COAEp)KaHUs, CIpPAaBOYHbIE MaTEpUalbI,
pecypcbl ceti IHTepHeT; BiafieTh NpuéMaMu KOHCTIEKTUPOBAHUS TeKCTa, MpeoOpazoBaHus HHGOPMAIIUU U3 OJJHOM 3HAKOBON CHUCTEMBI B IPYTYIO;

—C0371aBaTh MOJI PYKOBOJCTBOM IIeJjarora ¢ OOCYXICHHEM IulaHa pabOThl KpaTKHe MHUCHbMEHHBIE M YCTHBIE COOOIIEHHWs Ha OCHOBE 2—3
MCTOYHHUKOB MH(pOpMaUU (PU3NYECKOTO COJIEPKAHMs, B TOM YUCIIE MyOJIMYHO JIeNaTh KpaTKHe COOOILEHUsS O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX
UCCIJIETOBAHM; PU 3TOM IPaMOTHO HCII0JIb30BAaTh N3YUYEHHBIN MOHATUIHHBIN anmnapaT Kypca GU3UKH, COMPOBOXKIATh BBICTYIJIEHUE PE3eHTaUEH;



—TIpY BBIMOJTHEHUH YYEOHBIX MPOEKTOB M MCCIICIOBAHUN MO/ PYKOBOACTBOM II€JIarora pacnpeaesTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33J]auyaMH, CJICIUTh 3a BBIOJHEHHEM IUIaHA JCWCTBUM, aJCeKBATHO OIICHWBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH TPYIIIIBI;
BBICTpAanBaTh KOMMYHHUKATHBHOE B3aUMOJCHCTBHE, YUUTHIBASI MHEHUE OKPY KAFOIIIUX.

8 knacc

[IpenmeTtHbie pe3ynbTaThl Ha 6230BOM YPOBHE JIOJDKHBI OTpaxaTb (POPMUPOBAHUE YMEHUH Y 00yJarOLIIXCS:

- MCIIOJIb30BaTh IMOHATHS: Macca M pa3Mepbl MOJICKYJI, TEIJIOBOE JIBUKCHHUE aTOMOB MMOJICKYJI, arperaTHbIe COCTOSHHSI BEIIECTBA, KPUCTAJUIMICCKHUE U
amop(HbIe TeNa, HACHIIEHHBIN 1 HEHACHIIIEHHBIH Map, BIaXXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIUs, TEIJIOBOM ABUTaTelNb, 3J€MEHTapHBIN
AIIEKTPUUYECKUH 3apsil, HIIEKTPUUYECKOE TI0JI€, IPOBOJHUKH U JUAICKTPHKH, TOCTOSTHHBINM JIEKTPHYECKUI TOK, MArHUTHOE TI0JIE;

- pasznn4arb SIBIICHUS (TerutoBoe pacupeHue " cKaTue, TeTIonepeaya,
TEIUIOBOCPABHOBECHE,CMaUYNBAaHHE, KAITUILUISI PHBICSBIICHHS, UCTIApEHIE, KOH ICHCAIIN S, TUIABJICHU S, KPUCTAIUTH3AIHSI(OTBEPIEBAHIE ), KUTICHHE, TETIIIONIE PET
aJa(TeruIoNPOBOJHOCTh, KOHBEKLHUS, H3IIyueHHE), OSJCKTPU3AlUs TeJ, B3aMMOJACHCTBHE 3apsaoB, JEHCTBHS SJIEKTPHUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMO/ICHCTBHE MarHuTOB, JeiicTBrE MarHUTHOT'O OJIst Ha MIPOBOJTHUK c TOKOM,
AJIEKTPOMAr HUTHASIMH Y KIIW S )TIOOTTM CAHUIOMX X aPAKTEPHBIX CBOICTBUHAOCHOBEOTIBITOB, IEMOHCTPHPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHHE;

- pacrmo3HaBaTh MPOSBICHUE U3YUCHHBIX (PH3UUCCKUX SIBJICHUI B OKPY)KAIOLIEM MHPE, B TOM YUClie (PU3MUYECKHE SIBIICHUS B IIPUPO/IE: TOBEPXHOCTHOE
HATsDKEHHE W KalWUISIpHBIE SIBICHHS B MIPHUPOJE, KPUCTALIBI B Tpupoae, uainydenne ConHia, 3aMep3aHie BOJ0EMOB, MOpCKHE OpHU3bl, 00pa3oBaHHe
pOChI, TyMaHa, UHEesI, CHeTra, dJIEKTPUYECKHE SBIICHUS B aTMOc(epe, ANMEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMJIH, JIpeiid MOI0COoB,
PO MATHUTHOTO TIOJISL 1711 )KU3HM Ha 3emJie, MOJIIPHOE CUSTHUE, IIPH 3TOM IEPEBOAUTH NMPAKTHUYECKYIO 33/1a4y B YU€OHYIO, BBIIENIATH CYIIECTBCHHbIC
CBOICTBa (IpU3HAKHN) (PU3NUYECKHUX SBJICHUIA,

- ONMCHIBATh M3YYECHHBIC CBOMCTBA TeN U (PU3MUECKUE SBJICHUS, UCHONB3Ys (hM3MUYECKHE BEIIMYUHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsL, KOJHMUECTBO
TEIUIOTHI, yJellbHas TeIJIOEMKOCTh BEIECTBA, yJelbHas TEIJIOTa TUIABICHUS, yJeNbHAs TeIuioTa MapooOpa3oBaHMs, YIelbHas TEMIoTa CropaHus
TOIUTNBA, KOA3(p(HIIMEHT TOJEe3HOrO NEHCTBHS TEMJIOBOM MAIIWHBI, OTHOCHTEIbHAs BIAXKHOCTh BO3IyXa, DJEKTPUYECKHN 3apsj, CHiIa TOKa,
ANEKTPUYECKOE HAMpsIKEHUE, COMPOTUBIIEHUE MPOBOJAHHKA, YAETHLHOE CONMPOTHUBIEHUE BEIIECTBA, pab0Ta U MOIIHOCThH JJIEKTPUUYECKOTO TOKA), MPH
OIMCAHUN MPaBUIHHO TPaKTOBATh buznvecknit CMBICIT HCTIOJB3YEMBIX BEJINYHH, 0003HAYCHHS
WeIMHUIIBI(PU3UYECKUXBEIUYNH, HAXOAUTH()OPMYITB,CBA3BIBAIONINETAHHYIO(DU3MUECKYI0 BETUYMHY C JIPYTUMHU BEIMYUHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCMOCTEH (PU3NICCKUX BEITUYHH;

- XapakTepHu3oBaTh CBOMCTBa Teli, (PU3NYECKUE SBICHUS M TPOIECCHI, HCIONb3YsS OCHOBHBIE MOJOKEHHUS MOJEKYISIPHO-KMHETUYECKOW TEOpHH
CTPOCHUS BEIIECTBA, MPUHIIMII CYTEPIIO3UINH TToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHWs 3apsjia, 3akoH OMma s y4JacTka LenH, 3aKOH
Jlxxoyns—JleHna, 3aK0OH COXpaHEHUS SDHEPTUU, TIPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aMHCHIBATh €T0 MATEMAaTUYECKOE BHIPAKEHUE;
-00BSCHATh (PU3NYECKHUE MPOIECCHl M CBOWCTBA TeNl, B TOM YHCJIEC M B KOHTEKCTE CHTyallWd MPaKTHKOOPHEHTUPOBAHHOTO XapakTepa: BEHISABIATH
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHWE M3 |—2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3YYEHHBIX CBONCTBA (PUBMUYECKUX SIBICHUH,
(bu3NYECKUX 3aKOHOB U JIM 3aKOHOMEPHOCTEN;

- pemiath pacuéTHbIC 3a7a4u B 2—3 AEWCTBUS, UCIONB3Ys 3aKOHBI H (POPMYIIBI, CBSI3bIBAIOIINE (PU3UUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS
3aJ]auu 3alMCBhIBaTh KPATKOE yCIIOBHE, BBIABISTH HEMOCTATOK JAHHBIX JUISI PEHICHUS 3a]aud, BBIOMPATh 3aKOHBI U (POpMYITBI, HEOOXOAUMBIC IS €€
pelIeHus, TPOBOAUTH PACUEThl U CPABHUBATH MOJYYCHHOE 3HAUCHUE (PU3MUYECKON BETUYMHBI C U3BECTHBIMU JAHHBIMU;

- pacmo3HaBaTh NPOOJEMBI, KOTOPhIE MOXKHO PEIIMTh MPH TOMONIM (H3MYECKUX METO/OB, HCIIONB3Ysl ONHMCAHWUE WCCICIOBAHUS, BBIICIATH
poBepsieMoe



IIPETIONIOKEHHE, OLICHNBATh IIPABWIIBHOCTD IOPSIIKA TPOBEIEHUS UCCIIEOBAHMNS, 1E€1ATh BEIBOJBI;

- IPOBOJIUTH ONBITHI IO HAOIIOAEHUIO (PU3UUECKUX SBJICHUN WM (PU3UUECKUX CBOMCTB Tel (KaMMIUIAPHBIE SIBIICHHS, 3aBUCUMOCTD JIaBICHUS
BO3/yXa OT ero 00b&ma, TeMreparypbl, CKOPOCTH IPOLiecca OCTHIBAHHS U HArpeBaHUs MPU U3JIyUYEHUH OT L{BETa M3JIydarouel(IorIomaromnei)
IIOBEPXHOCTHU, CKOPOCTb UCIIAPEHMSI BOJbI OT TEMIIEPATYPHI )KUKOCTH U IUIOLIAAN €€ IIOBEPXHOCTH, IEKTPU3ALMsL TE1 U B3aUMOJICHCTBUE
EKTPUYECKUX 3apsA0B, B3aUMOJCHCTBUE IOCTOSHHBIX MAarHUTOB, BU3YyalIU3alisl MATHUTHBIX I0JIEH MOCTOSHHBIX MarHATOB, IEHCTBUS MarHUTHOTO
IIOJIsIHA TIPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMArHuTa, CBOMCTBA
3JIEKTPOABUIaTENANOCTOSHHOTOTOKA: ()OPMYIMPOBATHIIPOBEPAEMBICIIPENIOI0KEHNA,COOMPAThYCTAHOBKY U3 MPEITI0KEHHOT0 000py10BaHHUA,
OIMCBIBATH XOJI OIBITA M (POPMYITUPOBATH BBHIBOJIBI;

- BBIIIOJIHATD IIPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa, CHJIbI TOKA, HANPSDKEHUS C HCIIOJIb30BAHUEM aHAJIOTOBBIX
npuOOPOB U IATYNKOB (PU3UUECKUX BEITMUUH, CPABHUBATH PE3YJIbTAThI U3MEPEHUHN C YUETOM 33aJJaHHOI a0COIIOTHOM MOTPELTHOCTH;

- IPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTU OJJHON (PM3MUECKON BETMUYMHBI OT JIPYTroil C HCHOIb30BAHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTh
COIIPOTHBJIEHUS IPOBOJIHUKA OT €r0 JUIMHBI, IO TONEPEYHOr0 CEYEHUS U yI€IbHOIO CONPOTHUBIIEHNUS BEIIECTBA POBOIHUKA, CHIIbI TOKA,
UIYLIETO Yepe3 IPOBOJHUK, OT HAIIPSHKEHUS HAa IPOBOIHUKE, UCCIIEI0BAHUE M1OCIIEI0BATEIBHOTO U N1apaJIJIEIBHOTO COEMHEHUM
MIPOBOTHUKOB):TUTAHUPOBATH UCCIIEOBaHUE, COOMPATh YCTAHOBKY U BBINIOJHATH H3MEPEHHUS, CIIEAYS NPEAIOKEHHOMY TUTaHy, (PUKCUPOBAThH
pe3yJIbTaThl MOJyYEHHOH 3aBUCUMOCTHU B BUJIE TaOIMIL ¥ IpaUKOB, /1e1aTh BBIBO/BI 10 pe3yJIbTaTaM HCCIIeI0OBAHNUS;

- IPOBOJINTH KOCBEHHBIE H3MEpPEHHsI (PU3MUecKuX BeNW4HH (yAeIbHas TEIUIOEMKOCTh BEIIECTBA, COTPOTHBIICEHUE ITPOBOIHUKA, paboTa
MOIITHOCTb 3JEKTPUUECKOro TOKa): IUIAHUPOBATh U3MEPEHHUsI, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIIeIys IPEUI0KEHHONH UHCTPYKLIUH, U
BBIUUCIISATh 3HAUEHHUE BEJIUUMHBI;

- co0r0/1aTh NMpaBUJla TEXHUKKM 0€30M1acHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYAOBaHUEM;

- XapaKTepu30BaTh NPUHLHUIIBI IEHCTBUS U3yUYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOUCTB C OMOPOI Ha MX ONUCAHUS (B TOM YHUCIIE: CUCTEMA
OTOIJICHUSI IOMOB, TUTPOMETP, NapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUHUK IIEKTPUUECKOI SHEPTHH, HJIEKTPOOCBETUTENbHBIE TIPUOOPHI,
HarpeBaTesbHbIE

AJIEKTPONPUOOPHI(TIPUMEPHI), ITEKTPUUECKUE NPETOXPAHNUTEINH, SJIEKTPOMArHUT, 3JI€KTPOIBUTATENb TOCTOSIHHOTO TOKA), UCTIOJIb3Ys 3HAHHS O
CBOMCTBAX (PM3NYECKUX SIBIEHUN U HEOOXOAMMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

- pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOICTBA U U3MEpPUTENbHbIE TPUOOPHI 110 CXEeMaM M CXeMAaTUYHBIM PUCYHKaM (MKHJIKOCTHBIH
TEPMOMETP, TEPMOC, IICUXPOMETP , THTPOMETP, ABUTATENb BHYTPEHHETO CrOPaHMsl, dJIEKTPOCKOII, PEOCTAT), COCTABIIATh CXEMBI DJIEKTPUUECKUX LEnei
C MOCJIEeI0BATENbHBIM U MapajlIeIbHBIM COEIMHEHUEM AJIEMEHTOB, pa3inydas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUECKUX LIETIEH;

- IPUBOAMTH pUMEPHI (HAXOIUTh HH(POPMALIMIO O TPUMEPAx) MPAKTUYECKOTO NCIIOIb30BaHUS (PU3UUECKUX 3HAHUI B MOBCETHEBHON YKU3HU IS
oOecrniedyeHns 6€30MacHOCTH MpHU OOpallleHNH ¢ TPUOOPAMU U TEXHUYECKUMH YCTPOHCTBAMU, COXPAaHEHUS 3/J0POBBS U COOJIIO/IEHUSI HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKPY>KAIOILEN CPELE;

-OCYILIECTBIISITh MOUCK UHPOpMaluK (U3UUECKOTo coepkaHus B IHTepHeTe, Ha OCHOBE MMEIOLIUXCS 3HAHUN M MyTEM CpaBHEHHUS JOMOJHUTEIbHBIX
MCTOYHUKOB BBIJENIATH HH(OPMAINIO, KOTOpast ABISAETCS MPOTUBOPEYMBON HIIM MOXKET ObITh HEOCTOBEPHOI;

- UCTI0JIb30BaThIIPUBHINIOTHEHNNYYeOHbIX3a/1aHNHHAY YHOTIONYJIIPHYIOJIUTEPATypy (GU3UUECKOTO COJIepKaHusl, CIPABOYHBIE MAaTEPUAJIbl, PECYPCHICETH
WuTepHer, B1ageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHus HH(GOPMAIIMK U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;



- co3JaBaTh COOCTBEHHBIE TNMHUCHMEHHBIE M KpATKHE YCTHBIC COOOIIEeHHs, 0000mas wHGOpPMAIMI0O W3 HECKOJBKHUX HCTOYHUKOB (HU3UIECKOTO
COACpIKaHuA, B TOM ‘II/ICJIGHYGJII/I‘IHOHPCI[CTaBJ]}ITBpe3yJIBTaTBIHpOCKTHOﬁHHHHCCHCHOBaTeHBCKOﬁHGHTeHBHOCTH, IIpru 3TOM I'paMOTHO HCIIOJIB30BATh
W3yYCHHBIN MOHATHHUHBIN armapar Kypca QU3UKH, CONPOBOXKIATh BRICTYIICHHE MTPE3CHTAIHCH;

- IpHU BBINOJHEHUH Y4YEOHBIX NPOCKTOB M HCCIEAOBAaHUHN (PU3MUECKUX MPOIECCOB PpACHpPEACATh OOS3aHHOCTH B TPyIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 3aJlauyaMH, CJICIUTHh 3a BBHIOJHCHHWEM IUIaHA JICHCTBHHA W KOPPEKTHPOBATH €ro, ajeKBaTHO OIICHWBATh COOCTBEHHBIH BKJIAJI B
ACATCIIbHOCTD I'PYIIIbI, BEICTpAUBATh KOMMYHUKATUBHOC B3aHMOHeﬁCTBH€, IPOABJIAA TOTOBHOCTD pa3pCllaTb KOH(bJ'II/IKTBI.

9 kJaacc

[IpenMeTHBIC pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaxkaTh (OPMUpPOBAHUE YMEHUH Y 00yJarOIIUXCS

—OpPUCHTHPOBAThCS B IOHATHSIX W OINEPUPOBATh HMMH Ha 0a30BOM YPOBHE: CHCTEMa OTCUY€Ta, MaTepHalibHas TOYKa, TPACKTOPHUS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO IBWKCHHs, aedopmanus (yrpyras, IuiacTudeckas), TpeHUE, YyeHmpocmpemumenbHoe YCKopeHue, HEBeCOMOCTh H
Neperpy3Ku; IEHTP TSHKECTH; a0CONIOTHO TBEPAOE TEJO, IEHTP TSDKECTH TBEPIOTO Teja, PABHOBECHE, MEXaHMYECKHE KOJcOaHWsl W BOJHBI, 3BYK,
nH(Pa3ByK U yJIbTPA3BYK; JJIEKTPOMATHUTHBIC BOJHBI, IIKAJAa JJICKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh W JAIBHO30PKOCTh, CHEKMpPbl
ucnyckanusi u nozioujerust; abda-, 6eta- ¥ raMMa-u3JIy4eHUs], U30TOIIbI, SICPHAST YHEPTETHKA;

—COOTHOCHUTH SIBJICHHSI TIOCJIC TPEABAPUTEIBHOIO OOCYXKICHHS C TEAaroroM (paBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBUKEHHE, CBOOOIHOE TIAICHUE TEJ, PABHOMEPHOE JABM)KCHHE 110 OKPY)KHOCTH, B3aUMOJICHCTBHUE TEII, PCAKTUBHOE
JBMDKEHHUE, KoJeOaTelbHOE JBMKCHUE (3aTyXamIllue W BBIHY)XICHHBIC KOJICOAHUs), PE30HAHC, BOJIHOBOC JBM)KCHUE, OTPAXKCHHE 3BYKa,
MPSIMOJIMHEHHOE pacIpOCTpaHeHUE, OTPAKCHHUE U MPEIIOMIICHHAE CBETa, MIOJTHOE BHYTPEHHEE OTPAKCHHUE CBETA, Pa3lIOKeHHUE OEJI0ro CBETa B CIIEKTP U
CIIO)KEHHE CIHEKTPaJbHBIX I[BETOB, JUCIEPCHS CBETa, €CTECTBEHHAs PaJMOAKTHBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO CIEKTPA HW3IYYCHHS) II0
OIIMCAHUIO UX XapaKTeprlx CBOI7[CTB 1 Ha OCHOBCE OIIBITOB, I[CMOHCTPHPYIOHII/IX JTAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC,

—pacno3HaBaTh € MOMOIIBIO Me/larora NposiBJICHUE U3YUYEHHBIX (PU3NYECKHUX SBJICHUN B OKpY>KaroIlleM MUpe (B TOM uucie GU3NUecKUe SIBICHUS
B TpHUpOJE: TPUIUBBI U OTIUBHI, ABWKEHHE TutaHeT COJIHEYHOW CHCTEMBbI, PEaKTUBHOE [BIDKEHHE >XUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
JKHUBOTHBIMU, SCMHeTpﬂCGHI/Ie, CCﬁCMHHGCKHe BOJIHBI, IIYHaMI/I, 3XO0, IIB€TAa TECJI, OIITUYCCKUEC ABJICHHUS B HpI/IpO)IC, 6I/IOJ'IOFI/I‘-I€CKOG JleﬁCTBHC BUIUMOTO,
yIbTPauOIETOBOTO U PEHTTEHOBCKOTO U3JIyYEHUN; €CTECTBEHHBIN PaIMOAKTUBHBIN (DOH, KOCMUYECKUE JTy4YH, PAANOAKTUBHOE H3TyYCHHE MPUPOIHBIX
MI/IHepa.TIOB; ﬂeﬁCTBHe paI[I/IOaKTI/IBHI)IX HSHy‘{eHI/Iﬁ Ha OpFaHI/I3M ‘-ICJ'IOBeKa), HpI/I 9TOM IIOJ pYKOBO)ICTBOM rneaarora HepeBO)II/ITI) HpaKTI/I‘IeCKYIO
3a/1a4y B yu4eOHYIO0, BBIIETSATh CYIIIECTBEHHbBIE CBOWCTBA/TIPU3HAKH (DU3MUECKUX SBIICHHUIA,

—OIKCHIBaTh IOJ PYKOBOJCTBOM IIeAarora ¢ OOCYXJIEHHEM IUIaHa paboThl M3yueHHBIE CBOWCTBA Tel U (U3MUECKUE SBJICHHS, WCIOIB3YS
¢u3nyecKkre BeITUYHUHBI (CpeAHssl 1 MTHOBEHHAsl CKOPOCTh Teja MPU HEPABHOMEPHOM JIBUKEHHUH, YCKOPEHHE, IEpEMEIEHHE, TyTh, YII0Bas CKOPOCTh,
CHJIa TPEHHsI, CUJIa YIIPYTOCTH, CHJIa TSKECTH, YCKOpEHHUE CBOOOMIHOTO MaJCHHs, BeC TeJa, UMITYJIbC TeJla, UMITYJIbC CHUIIBI, MEXaHHUYECKas padoTa u
MOIIIHOCTH, ITOTCHIINAJIbHAsA BHepFI/ISI TEJa, IIOAHATOIrO HaJg HOBerHOCTBIO 3EMIJIN, ITOTCHIINAJIbHAs 3Hepr1/1$[ C)KaTOﬁ pr>KI/IHBI, KHHCTHYCCKAasA 3Heer$[,
MOJIHAsT MEXaHWYecKash dHEprus, NMEpUoa W YacToTa KoyieOaHWil, JUIMHA BOJHBI, TPOMKOCTH 3BYKAa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb
HpeJ’IOMHeHI/ISI CpC}II)I); HpI/I OIMMCaHUU C IOMOIIIBIO y‘-H/ITeJ'ISI HpaBI/IJ'II)HO TpaKTOBaTI) q)H3I/I‘IeCKHI>'I CMBICJT I/ICHOJ'H)ByeMBIX BCJIIMYMH, 0603H3‘I€HI/I$I nu
€IUHUIIBI (DU3MYECKUX BEITUYHMH, C OMOPOH Ha METOAMYECKHX MaTepHall HaXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYHUHY C
JOPYTMMH BETUYMHAMU, CTPOUTH IPaUKN U3yUEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJINYMH;

—XapaKTepHU30BaTh TOCIE MPEABAPUTEIHBHOTO OOCYKICHHS C TIearoroM CBOMCTBa Tel, (U3WUYECKUE SBJICHHS W TPOISCCHI, UCIONB3Ys 3aKOH
COXPaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTECHUS, MPUHIIMII CYNEPIIO3UIIMU CUJI, IPUHIIUI OTHOCUTENbHOCTH ['anmunes, 3akonsl HeloTOHA, 3aKOH



COXPAaHEHUS HUMITYJIbCA, 3AKOHBI OTPAXKCHHS U NPEJIOMIICHHS] CBETA, 3aKOHBI COXPAHEHHS 3aPsIIOBOTO U MAaCCOBOTO YHMCEII IIPH SIACPHBIX PEAKLUAX; TPU
3TOM HaXOJUTh CIIOBECHYIO (JOPMYIIMPOBKY 3aKOHA U €r0 MaTEMAaTHUECKOE BBIPAXKEHHE C OTMIOPO Ha U(PPOBBIE 00pa30BATEILHBIE PECYPCHI;

—COOTHOCUThH TMOJI KOHTPOJIEM Iienarora (u3M4ecKue MpoIecchl M CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCT€ CHTyalUd IPaKTHKO-
OPHEHTUPOBAHHOI'O XapaKTepa: BBIABIATH IPU MOMOILM MEearora NpUYMHHO-CIEICTBEHHbIE CBA3H, CTPOUTh OOBSICHEHUE U3 2—3 JIOTMUYECKUX LI1aroB ¢
OTOpOii Ha 2—3 W3yYEHHBIX CBOMCTBA (PU3NUECKUX SABICHHM, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pelaTh THIOBBIE PacYETHBIC 3a/1a4i B 1—2 AEWCTBUS C OMOPOH HA aITOPUTM, MPEIBAPUTEILHO pa300paHHBIA COBMECTHO C, UCTIONB3YS 3aKOHBI
1 (opMyJIbl, CBS3bIBAIONINE (PU3NUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUs 33[]a4 3allUChIBaTh KPATKOE YCIOBUE, BBIABIIATH HEJOCTAIOIINE UIIH
M30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIC Il PELICHHS, MPOBOAUTH PACUYETHI U OICHUBATH C IMOMOILIBIO YUUTEIs
PEATMCTUYHOCTD MTOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BETMYHHBI;

—HMMETh Npe/ICTaBIEHUE 0 MpobiieMax, KOTOPbIe MOKHO PELIUTh IIPU NOMOILMU (PU3NUECKUX METOOB; UCIOJb3Ys ONMCAaHUE UCCIIEI0BaHUs, TI0CIIE
[IPEIBAPUTENILHOTO OOCYKJIEHUSI C NEeAaroroM BBIIEIATh IPOBEPSIEMOE IMPEAINOJIOKEHUE, OLIEHMBATh IPABUIBHOCTh IOpPsJIKA IPOBEACHUS
UCCIIEIOBaHMsL, JeIaTh BIBO/Ibl, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUIN U ONBITOB;

—yMETb HaXOJUTh C UCHOJIb30BAHNEM LU(POBBIX 00PA30BaTENIBHBIX PECYPCOB OIBITHI 0 HAOMIOAEHUIO (PU3MUYECKUX SBICHUH WIN (PU3HUECKUX
CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HproToHa, 3aK0OHA COXpaHEHUs SHEPTUHU; 3aBUCUMOCTD IepHojia KoyieOaHUil Npy>KMHHOTO MasiTHUKA OT MaccChl
rpy3a M >kECTKOCTH IPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/bl MAJIbIX KOJeOaHMM; MPSIMOJIMHEIIHOE pacIpoCTpaHEeHUe CBETa, pas3iiokeHue 0enoro
CBETa B CIEKTP; M3Y4YCHHE CBOICTB M300pa)XKEHUs B IUIOCKOM 3€pKajleé U CBOWCTB M300pakeHMs IpeAMeTa B coOMparomied juH3e; HaOIroIeHHE
CIUIOLIHBIX U JIMHEHYAThIX CIIEKTPOB U3IYUYEHHUsI): CAMOCTOSTEIBbHO COOMPATh YCTAHOBKY U3 M30BITOYHOr0 Habopa 000pYJ0BaHUS C ONOPOH Ha CXEMY;
OIHCHIBATh XOJ1 OMbITA U €0 PE3YJIbTaThl, (POPMYJINPOBATH BHIBO/IBI 0] PyKOBOJICTBOM I1€arora;

—IPOBOANTH NPU HEOOXOIUMOCTH CEPHIO MPSIMBIX M3MEPEHUH, OMpEeNsis CpeHee 3HAaUCHUE U3MEPSEMON BEIIMUUHBI ((QOKYCHOe paccmosHue
cobuparoweti 1un3bl); 000CHOBBIBATH BEIOOP CIIOCOOA M3MEPEHU/U3MEPUTENIBHOTO TPUOOpa;

—IPOBOAUTH COBMECTHO C I1€aroroM Hcciael0BaHue 3aBUCUMOCTEN (PM3NYECKUX BETMYMH C MCIIOJIb30BaHUEM NPSMBIX U3MEpPEHHH (3aBUCMOCTb
IyTH OT BPEMEHM NPH PAaBHOYCKOPEHHOM JABM)KEHHM 0€3 HauyaJbHOH CKOpPOCTH; Mepuojia KoeOaHWi MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH;
3aBUCUMOCTH yIJIa OTPa)XCHHs CBETa OT yIVIa MAJCHHs M yIVla MpEeJIOMJIEHHs OT yIjla MajJeHus): Iocie 00CyXKJIEHHs MOoJ PYKOBOJICTBOM IeJarora
IUTAHUPOBATh HCCIIEOBAaHUE, COOMPATh YCTAaHOBKY, (DMKCHPOBATh pPE3yJbTAaThl MOJyYEHHON 3aBUCHUMOCTH (PU3MYECKMX BEJIUYMH B BUJAE TaOIMIl U
rpaduKoB, JeNaTh BBIBOJBI 1O pE3yJIbTaTaM UCCIIEIOBAHNUS;

—COOTHOCUTh KOCBEHHBIE H3MepeHUs (U3MUECKUX BEIMUYMH (CpedHssi CKOPOCTh M YCKOpPEHHE Tejla IpPU PaBHOYCKOPEHHOM JBUKEHHH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, )KECTKOCTh MPYKUHBI, KOI((UIMEHT TPEHHUsI CKOJIbKEHUS, MeXaHU4yecKkast paboTa ¥ MOILIHOCTh, YacTOTa U MEPHOJ
Koje0aHUi MaTeMaTH4eCKOro M MPYKMHHOIO MasTHHUKOB, ONTHYECKas CHJIa COOMpAroleil JMH3BI, paJHOaKTUBHBIN ()OH): C NMOMOUIbIO IeJarora
IUTAHUPOBATh M3MEPEHMsI; COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY M BBINOJHATH M3MEPEHHUs, CIEAys MPEUIOKEHHOW WHCTPYKIMHU; BBIUUCIATH
3HAYEHHUE BEJIMYMHBI U aHAJIU3UPOBATD MOJIYYEHHBIE PE3YJIbTAThI C YUETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

—co0no1aTh TpaBWJIa TEXHUKHU OE€30MacCHOCTH MpH padboTe c JabopaTOpHBIM OOOpPYNOBAaHUEM IIOCIE MPEIBAPUTENLHOTO OOCYXACHUS C
IeJarorom;

—COTOCTABIIATH C MOMOIIBIO NEJ]arora OCHOBHbIE MPU3HAKU W3YYEHHBIX (PU3UUECKUX MOJETEH: MaTepuaibHas TOUKa, aOCOIIOTHO TBEPAOE TEO,
TOYEYHBIH MCTOYHHK CBETa, JIyd, TOHKAas JIMH3a, IUIAaHETapHash MOJENb aToMa, HYKJIOHHAas MOJeNIb aTOMHOTO sijipa C OMOpOM Ha METOJUYECKHE
MaTepuabl;



—XapaKTepHU30BaTh MOCIE MPEABAPUTEIHLHOIO 00CYKICHHS C TIeJaroroM MPUHIUIBI JCHCTBUS N3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB
C OTOPOii HA UX OMUCAHUS (B TOM YHUCIIC: CIIHIOMETP, TaTYMKH MOJ0KEHUS, PACCTOSIHUS M YCKOPEHHS, paKeTa, 3X0JI0T, OYKH, IEPUCKOI, (hoToarnmapar,
OINTHYECKUE CBETOBO/IbI, CIIEKTPOCKOII, J03UMETP, Kamepa BuiibcoHa), UCTIONb3ys U(PPOBBIC 00pa30BaTEIbHBIC PECYPCHI;

—HUCIOJIB30BATh MOJ PYKOBOACTBOM II€Jarora CX€Mbl U CXCMATHYHBIC PUCYHKHU U3YUYCHHBIX TCXHUYCCKUX yCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB
U TEXHOJIOTHYECKHX MPOIECCOB MPU PEIICHHH yUeOHO-MPAKTHUECKHX 3a/1a4; ONTHYSCKHE CXEMBbI JUTS MOCTPOCHHUS M300paKeHUH B TNIOCKOM 3€pKajie U
coOuparoIIe JTHH3E;

—MPUBOIUTH MPUMEPBI/HAXOIUTh HHPOPMALIMIO O TIPUMEpPaX MPAKTUYECKOTO MCIOIB30BaHUS (PU3NYECKUX 3HAHUN B NMOBCETHEBHOM JKU3HU JUIA
obecricueHrss O€30MACHOCTH TPU OOpalIeHUH ¢ NPHOOpaMH M TEXHHYSCKUMH YCTPOMCTBAMH, COXPAaHEHHsS 370POBbS W COOJIOACHUS HOPM
9KOJIOIMYECKOT0 OBEICHUS B OKPYIKAOIICH CpeJie;

—OCYUIECTBIISTH 0] PYKOBOJCTBOM I€Aarora NOMcK HH(popMamu GU3N4ecKoro cojaepxanus B ceT MHTepHET, caMOCTOATENbHO (HOPMYIHPYS
MOMCKOBBIH 3aMpOC, HAXOAUTh MYTH OMpPEACICHUS IOCTOBEPHOCTH MOJYYCHHONW HH(POPMAIMA HAa OCHOBE MMEIOIIUXCS 3HAHHHA M TOMOJHHUTEIbHBIX
HUCTOYHHUKOB,

—HCIIOJIb30BaTh IPH BBHIMOJIHEHUHN YYE€OHBIX 33JaHWil OTOOpPAHHYIO MEJaroroM HAy4YHO-TOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COACpIKaHUS,
CIpaBOYHbIE MaTepHalibl, pecypcbl cetu MHTepHeT; BiajgeTh NnpuéMamMu KOHCIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus MHGPOpMALUU W3 OJHOMN
3HAKOBOW CHCTEMBI B JIPYTyIO C OMOPOW Ha ajJrOPUTM M YTOYHSIOIIME BOIIPOCHI IIEarora; Co3/aBaTth I0J] PyKOBOJACTBOM Iefarora ¢ 00CyKICHHUEM
iaHa paboThl MUCHMEHHBIC U YCTHBIC COOOIICHHS HAa OCHOBE HMH(OPMAIMU W3 HECKOIBKHX HCTOYHUKOB (DU3UUECKOTO COACPIKAHHS, MyOIHYHO
MNpEACTABIATE PC3YJIbTAaThL HpOCKTHOf/’I HJIn I/ICCJICIIOBaTeJ'H)CKOI\/JI ACATCIIBHOCTU, IIPU 3TOM I'PaMOTHO HMCIIOJIB30BATh H3y‘-IeHHLIfI HOHATUHHBII armapar
U3y4aeMoro paszesia GU3UKU U CONPOBOXKIAThH BHICTYIJICHUE MPE3CHTAIIUCH ¢ yU€TOM 0COOCHHOCTEH ay TUTOPHUH CBEPCTHUKOB.
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e Jlmarnoctuueckue pabotrl. 7, 8 kimaccel. ABTopsl: [llaxmarosa B.B., llledep O.P.
e Tecthl 7, 8, 9 kimaccel. ABropsl: XannanoB H.K., Xannanosa T.A.,
e Metonuueckoe mocodue. 7, 8, 9 kimaccel. Atop: ®unonosud H.B. (7, 8 kimaccer), I'yrauk E.M., Uepaukosa O.A. (9 kiacc)
e Paboune nporpammsl. 7-9 knaccel. ABTop: Tuxonosa E.H.



KOHTpOJIbHO-H?-MCpI/ITeJIbeIe U JHIAKTHYCCKHE MaTEePpUAJIbI

1. I'pomuesa O.M. KoHTpobHBIE U CAMOCTOSITENbHBIE paboTHI IO pu3uKe. 7 kiacc: K yueOHuky A.B. [1é€pbiukuna «Pusuka. 7 kiacey, — M.:
Wz narenscTBO «DK3amen», 201.9
2.I'pomueBa O.1. KonTponpHbie 1 caMocTOATENbHBIE padoThI 1o (usuke. 8 kiacc: k yueOuuky A.B. [1€peimkuna, E.M. I'yrauk «®usnka.8 kiacey,
— M.: U3parenscTBO «DK3amen», 2021.
4. Kabapaun O.®D., Kabapauna C.U., Opnos B.A. 3aganus a1 ©TOroBOro KOHTPOJISI 3HAHUH ydammxcst o ¢usuke B 7 — 11 kiaccax
o01eoOpazoBaTenbHbIX Yupexkaenui, -M.: [Ipocsemenue, 2021.
5. Jlyxamuk B.U., UBanosa E.B. C6opHuk 3a1au o ¢usuke 1t 7 — 9 kinaccoB o01ieodpa3oBaTenbHbIX yupexaenuii, -M.: IIpocsenienne, 2022.
6. Mapon A.E, Mapon E.A. ®usuka. 7 kiace: YuedHo — MeToauueckoe nmocodue, — M.: IIpoda, 2019.
7. Mapon A.E, Mapon E.A. ®usuka. 8 kiacc: YyeOno — meroandeckoe nocobdue, — M.: JIpocda, 2019.

MarepuajibHo-TeXHHYecKas 6a3a:

1. Jlocka mIkosibHasi - MarHUTHAS.
2. KowmmbroTep
3. HWuTepakTuBHas J0CKa
4. Habopsl 1a00paTOPHBIX HHCTPYMEHTOB.
5. Ilmakarel Tematudeckue. TaOmMULbL.
KanennapHo-remaTnyeckoe nJiaHupoOBaHue
7 kaacce
Ne
ypokxa
B B Teme Tema ypoka OcHoBHbBIC BU/bI Y4eOHOH AeATEIbLHOCTH Hara ypoka
roay
Pu3uka 1 e€ poJb B NO3HAHUHU OKPYKalomero mupa (6 4.)
1 1 BBoaHBII HHCTpYKTaX MO OXpaHe TPyAa U TEXHHUKE
6e3omacHocTH. YTo n3yyaer dhusuka. Ha6nronaTe 1 onmuchiBaTh PU3NUYECKHE SIBJICHUS.
2 2 Hexkoropsie ¢usndeckue Tepmutbl. HabmmromneHus 1 | Y4acTBOBaTh B 00CYKACHUY SBICHUS MaJCHU T Ha 3€MIIIO.
OTIBITHI. BrIcKa3bIBaTh MPEATIOIOKEHHS — THITIOTE3BI
W3MepsaTh pacCTOSHUS U IPOMEKYTKH BPEMEHH.
3 3 Ousnueckue BETMYMHBI W WX  u3MepeHue. | Onpenensars 1eHy AelIeHus IKaiIbl Ipruoopa.
W3MepeHune 1 TOUHOCTh U3MEpPEHHSL. OnpenensTh LieHY AeJeHUs HIKaJIbl pudopa.




N3mepsaTs pasMepsl METKUX MTPEAMETOB.
OnpenensTh HEHY JEJICHHS MIKaIbl TProOopa.
N3mepsiTh 00BEMBI TBEPIBIX TEI

4 [lepBUYHBII HMHCTPYKTaX 10 OXpaHe Tpyaa Ha | .— M3MepsaTh 00bEeM KUAKOCTH C MOMOIIBI0 LWJIMHApPA H
pabouem mecrte. JlaGopatopHas pabota Nel. | 3amuchIBaThH pe3yJbTaT C y4€TOM MOTPEIIHOCTH;
«M3meperne o0BeMa IKUAKOCTH C IOMOIIBIO | — HAOMIONATh U U3MEPATH B MpOIecce IKCIEPUMEHTAIHHON
M3MEPUTENILHOTO IIMIMHAPA U onpefelieHne o0bema | AesITeNbHOCTU
TBEPJIOTO TEIIa.
5 YenoBek M OKPY’KaIOLIUI ero MUp. CucremaTu3zupoBath U 00001IaTh MOTYYCHHbIC 3HAHUS
6 ®duzuka W MHP, B KOTOPOM Mbl :kuBeM. | KOHTponbHO-OLIeHOUHAs padoTa.
KonTposbnasi paGora Nel. 3akperyieHue W KOppEeKUUs  IOJY4YeHHbIX  3HaHUM,
pUMeHeHHEe (OPMYIL
IlepBoHaua/ibHbIE CBeIEeHUS O CTPOEHUH BemecTBa (6 4.)
7 AHanu3 KOHTPOJIbHON paboThl. | 3aKperyieHue W KOPPEKIUs  MOJY4YeHHbIX  3HaHUH,
Crtpoenue BeniecTBa. MoOJIEKYJIbI U aTOMBI. MPUMEHEHHE HOpMYIT
8 [ToBTOpHBIH HMHCTPYKTaXX IO OXpaHe TpyAa Ha | - 3MepeHue pa3MepoB MallbIX TeJl METOJIOM PSAOB, pa3inyas
pabouem wmecte. JlaGoparopHass pabora No2. | cmocoObI H3MEpPEHUs pa3MEPOB MaJIbIX TEI,
«/3mepeHne pa3mMepoB MalbIX TE». - Ipe/ICTaBIICHUE PE3YJIbTATOB U3MEPEHUI B BUJIE TaOJIHII,
-BBITIOJITHEHWE  WCCIIEZIOBATEILCKOTO  JKCIIEPHUMEHTa IO
OTIpEIeIEHUIO Pa3MEPOB MaJIbIX TeJ, AETIaeT BHIBOJIbI;
- paboTa B rpyrre
9 bpoynoBckoe nsmxenue. Auddysus. OOBsACHATH ABNEHUS TUPPY3UH U 3aBUCUMOCTH CKOPOCTH
ee MPOTEKaHHs OT TEMIIEPATyPHI TEIa;
- IPUBOAMUTH TpUMEPHI TUPPY3UH B OKPYIKAIOIIEM MHPE;
10 B3aumHoe  mpuTsDKeHHE U OTTaJIKMBaHUE | - HAOIIOAATh IPOIecC 00pa30BaHMsI KPUCTAIUIOB;
Mosekys.CMaunBaHue U KalWUISIPHOCTb. -IIPOBOJIUTH U OOBSICHSATD OIBITHI 10 OOHAPYKEHUIO CHIT
B3aWMHOTO TIPUTSKCHUS M OTTAJIKUBAHHS MOJICKYIT;
-Ha0moJaTh M MCCIENOBaTh SBJICHHUS CMauyuBaHUS M He
11 ArperaTHble COCTOSIHHSI BEIIECTBA. o
CMauuBaHWs Tel, OOBSICHEHWE JAHHBIX SBJICHUH Ha
OCHOBAHMHU 3HAHHUH O B3aMMOICHCTBHS MOJIEKYJI
12 Ctpoenue Bemecra. Konrpoannas padora Ne2. | KorTponpHO-o11eHOUHAs paboTa.

3akperieHue U 3HAHUIA,

npuMeHeHne Gopmyi.

KOppCKIUA MOJIYUYCHHBIX

JIBu:keHue u B3aumMojeiicreue Tea (20 4.)




13

AHanM3 KOHTPOJIBHOU PadOTHI.
MexaHnnueckoe ABMKCHIE.

3aKkperieHue W KOPPEKUHUs  TOJYYEHHBIX  3HAHUH,
npuMeHEeHHEe HopMyIT

14 PaBHOMEpHOE 1 HEpaBHOMEPHOE IBUKEHUE - OnpenensaTh TPACKTOPHUIO ABMXKEHUS TENA;
- IEPEBOIUTH OCHOBHYIO €IMHMILY ITyTH B KM, MM, CM;
- pa3In4yaTh PaBHOMEPHOE U HEPABHOMEPHOE JIBUKECHHUE;
- IOKa3bIBaTh OTHOCUTEIBHOCTH IBI)KCHUS TeJa
15 CkopocTtb. Enunutis ckopocTH. - PaccuuTats ckopocTh Tena;
- BBIpA)XaTh CKOPOCTh B KM/4, M/C;
- QHAJIM3UPOBaTh TAOJMIy CKOPOCTEH JBHKEHHMS HEKOTOPBIX
TelI;
- OIpEeNeNATh CPEIHIOI CKOPOCTh JBMXKEHHUS 3aBOJIHOTO
aBTOMOOMIIS
16 Pacuér nyTu 1 BpeMeHH JBU>KEHUS - IlpencraBnaTe pe3yiabTaTbl U3MEPEHUH M BBIYMCICHUH B
BUJIC
Ta0IUI ¥ Tpa)uKOB
17 Wuepryst. -IlpuBoaNTE TpUMEpPHl TPOSIBICHUS SIBJICHUS WHEPIHUU B
OBITY;
-00BSCHSTH SBICHHE UHEPIIHH;
-[IPOBO/IUTH MCCIIE0BATEIbCKUI HIKCIIEPUMEHT T10 U3yUCHHIO
SIBJICHHSI HHEPLIUU
18 B3aumoneiictBue Ten. Macca Tei. CpaBHMBATh Macchl TeJ MIPU UX B3aUMOJICHCTBUH.
-YcTaHaBnMBaTh ~ 3aBUCHMOCTh ~ HM3MEHEHHST  CKOPOCTH
JBYDKEHUS TeJl OT €ro MacChl;
-paboTath ¢ TEKCTOM Yy4yeOHWKa, BBIICIATH TJIABHOE,
CHCTEMaTH3UPOBATh U 0000IIATh MMOJIyYEHHbIE CBEICHHS
19 [ToBTOpHBI MHCTPYKTaX MO OXpaHe TpyJa Ha | -B3BemmBaTh Temo Ha y4eOHBIX BecaXx M C WX IOMOIIBIO
pabouem Mecte. JlaGopatopHas pabota Ne3. | ompenensaTs Maccy Tena;
«M3MepeHne Macchl Tela Ha YPaBHOBEIICHHBIX | -MTPUMEHSTHh W BhIpaOaTHIBaTh MPAKTUYECKHUE HABBIKK PaOOTHI
PBIYKHBIX BECAX». c
npubopamu, paboTaTh B Ipymie
20 [TnoTHOCTH BemiecTBa - OmpenensiTh  IUIOTHOCTh  BEIIECTBA;  AHATU3UPYIOT
TaOJIMYHBIE JaHHBIE;
- IEPEeBOJIUThH 3HaYEHHE MIJIOTHOCTH U3 KI/M B I/cM3;
- IPUMEHSATh 3HaHUS U3 Kypca IPUPOJOBEICHHS, MAaTEMaTHKH,
OMOJIOTUH.
21 [ToBTOpHBI MHCTPYKTaXX MO OXpaHe Tpyaa Ha | - OnpeaensaTs MIOTHOCTh BELIECTBA;




pabouem wMecrte. JlaGoparopHas pabora Ne4.
«OrmpeneneHye IUIOTHOCTH TBEPIOTO Telda C
MIOMOIIIBIO BECOB U H3MEPUTEIBHOTO IIHIIHHIPAY.

-aHaJIM3UPOBATH TaOJIMYHEIC JaHHBIC

22 10 JIBr>keHue U B3auMO/ICCTBHUE, Macca. - IlpumeHsATh TOJNyYCHHBbIC 3HAHUA K PELICHUIO 3ajad,
Pemenue 3anau. AHAIU3UPOBATH PE3YIbTAThI
- OnpenensiTh IWIOTHOCTh MO Ta0JIUIIE; IEPEBOAUTH €IUHUIIBI
miotHoctu B CU.
23 11 JBU:KEeHUE " B3auUMo/IelicTBHE, Mmacca. | KoutponbHo-onieHouHas paboTa
KonTpoabsnas padora Ne3. .
3akperyieHue W KOPPEKIUs  IOJYYCHHBIX  3HAHUH,
npuUMeHeHue GOpMYyIL.
24 12 AHanu3 KOHTPOJIbHOM pabOTHL. 3akperyieHue M KOpPPEeKLUMs  TOJYYEHHbIX  3HAHUM,
. pUMEHEHUE (POPMYIL.
Curia Kak XapaKTepUCTHKA B3aUMOICHCTBHUS TEI.
- HaxonuTh TOYKY NPUIIOKEHHS] M YKa3blBaTh HAlpaBJICHHE
CHWJTBI TSDKECTH;
25 13 SIBJeHME TATOTEHUS U CHUJIA TSHKECTH.
-paboTaTh C TEKCTOM Y4eOHWKA, CHCTEeMAaTH3UpPOBATh H
0000111aTh CBEICHUS O SIBJICHUU TATOTEHHUS, IE1aTh BHIBOJIBI
26 14 PaBHopelicTBYyIOIIIas cuia. - DKCIepUMEHTAIbHO HAXOJIUTh PABHOJACHCTBYIOIIYIO JIBYX
CHITY;
- aHANM3HPOBATh pPE3yJIbTaThl OMBITOB M0 HAXOXJICHUIO
27 15 Cuna ynpyroctu. 3akoH ['yka. Jlunamomerp. PaBHOJCHCTBYIOLIEH CUII U JI€JaTh BBIBOJBL;
- pacCUMTHIBATh PABHOJCHUCTBYIOUIYIO JIBYX CHUIT,
- OTJIMYATh CHITy YIPYTOCTH OT CHUIBI TSDKECTH;
- rpaduyecku u300pakaTh CHIIY YNPYrOCTH, TMOKa3bIBATh
TOYKY TIPHJIOKCHUS U HAIPABJICHHE €€ JICHCTBHS,
- OOBSACHATH TPUYUHBI BO3HUKHOBEHHUS CHJIBI YIPYTOCTH.
MIPUBOJIUTH MPUMEPHI BUJIOB Je(OopMaIiiu, BCTPEUAONTUECs B
OBITY, A€NaTh BHIBOJIBI
28 16 [ToBTOpHBI MHCTPYKTaXX IO OXpaHEe Tpyda Ha | - ['paaynpoBaTh NpyXUHY;

pabouem wMecte. JlaGopartopnas paborta NeS.
«['pamynpoBka  numHamomerpa.  OmpexeneHue
K03 pULIMEHTa yIIPYTOCTH MPYKUHBD.

- TIOJTy4YaTh MKy C 3a/IaHHOM 1IEHOH eeHHs,

I/ISMepf{TB CI/IJ'Iy C MIOMOIIBIO )II/IHaMOMeTpa;

- pa3nuyaTh Bec Tella U ero Maccy, MPeCTaBIATh PE3YIbTAThI
B BHUJIE TAOJIMII;

- paboTath B rpymIe.




29

17

Bec Tena. HeBecoMOCTE.

- I'paduyeckn wu300pakaTh BeC Tela © TOYKY €rO
MPWIOKEHUS,

- pacCUMTHIBATh CUJTY TSKECTH U Beca Tela;

- HAXOIWTh CBSI3b MEXK]Iy CUJION TSKECTH U MACCOU TEJa;

- OIIpeNIeNATh CHILY TSKECTH 110 M3BECTHOM Macce Tella, Maccy
TeJIa 110 3aJaHHOM CUJIE TSKECTH

30

18

Cuna tpenus. TpeHue B Ipupojie U TEXHUKE.

- 3mepsAaTh cuity TpeHus: CKOJIbKEHUS;

- Ha3bpIBaTh CIOCOOBI YBETUYCHUS M YMEHBIICHHS CHIIBI
TpEeHHUS,

- TPUMEHSTH, 3HAHUS O BHUAAX TPEHUS M CHOCO0ax ero
M3MEHEHHUS Ha MPAKTUKE, OOBACHATD SABICHUS, IPOUCXOIAIINE
W3-32 HaJW4MUs CUJIbl TPEHUS AaHAIM3UPOBATh W JIeJaTh
BBIBO/IBI

31

19

Cunel Bokpyr Hac. Pemenue 3aaau.

- IlpumensTh 3HaHMS U3 Kypca MaTeMaTuKH, (U3HKH,
reorpaduu, OMOJIOTUH K PEIIEHHUIO 3a/1a4.

- OTpaboTKa HaBBIKOB YCTHOI'O CYETA.

- [IepeBox enuHMLl U3MEPEHUS.

- Pemenue 3anau

32

20

Cuubl BOKpyr Hac. KonTpoabHast padora Neq.

KonTtponbHO-0O1IeHOYHAsE paboTa
3akperyieHue W KOPPEKIUs  IONYYCHHBIX  3HaHWH,
pUMEHEeHHEe (OPMYIL.

JlaBjieHue TBEPABIX TeJ, :KUAKOCTeH 1 ra3oB (16 4.)

33

AHanu3 KOHTPOJIbHOM pabOTHL.
JlaBnenue

- OnpenensaTe JaBJICHUE TE,

- AHAIM3UPOBATH PA3JIMYHBICE 3HAYECHUS, OKa3bIBAEMbIC
Pa3IMYHBIMU TEIAMU;

- IepeBOAUTH 3HaueHue nasienus B klla, rlla;

- IPUMEHATH 3HaHUS U3 Kypca IPUPOJOBEACHUS, MATEMATUKHU,
ouoJoru

IIpupona naBneHus ra3oB U KUIKOCTEN. JlaBieHne
B JKUKOCTH U rase. 3akoH Ilackansg

35

3aBUCHMOCTD JaBJICHUA ) KUAKOCTHU OT FJ'IY6I/IHBI.

- Ornuyarh ras3pl MO MX CBOMCTBaM OT TBEPABIX TEN HU
JKHIKOCTEI;

- OOBSICHATH NaBJICHHE ra3a Ha CTEHKH COCyJa Ha OCHOBE
TEOPHUH CTPOEHUS BEIIECTBA;

- aHAJIM3UPOBATh PE3YJbTATHl IKCIEPUMEHTA MO H3YUYECHUIO
JIaBJICHMS ra3a, JeJaTh BEIBOJIBI

- BBIBOAUTH (OPMYIy AJIs pacueTa JaBJICHUS >KUIKOCTH Ha
JTHO ¥l CTEHKH COCY/Ia;




- paboTaTh ¢ TEKCTOM Maparpada yueOHuKa,

36

CooOmarommecs COCyIbl.

37

Hcnonp3oBanne
yCTpOMCTBAX.

JaBJICHUA B TCXHHUYCCKHUX

- [IpuBOAMTE IPUMEPHI COOOIIAIOIINXCS COCYIOB B OBITY;
-IIPOBOJIUTH YICCIIEZIOBATEIbCKUN IKCTIEPUMEHT c
COOOINAIOIMMHCS COCYJlaMH, AHAJIM3HPOBATh pE3yJbTATHI,
JIeTaTh BBIBOJIBI

38

JlaBiienne TBEpABIX TEJN, JKUIKOCTEH M Ta3oB.
Pemenue 3amau.

[IpumeHsaTh 3HaHMA U3 Kypca MaTeMaTHKH, (QU3MKH,
reorpaduu, OMOJIOTHUH K PEIICHUIO 33/1a4.

- OTpaboTKa HABBIKOB YCTHOI'O CUETA.

- [lepeBon equHUL U3MEPEHMUS.

- Pemenwue 3amau

39

JlaBjieHue TBePABbIX TeJ, KUJAKOCTel W Tra3oB.
Kontpoabnas padora NeS.

KontponsHo-otieHOYHAs paboTa
3akperuieHue W KOPPEKIHS
MPUMEHEHHE HOpMYIT

MOJIYYCHHBIX 3HaHHﬁ,

40

AHanu3 KOHTPOJIbHOM pabOTHL.
Bec Bo3myxa. ATmMocepHoe naBieHue.

41

Wsmepenne armocdepHoro  naBieHus.  OmbIT

Toppuyennu .

3akperieHue U 3HAHUM,
pUMEeHEHHE HOpMYIT

- Boruncnate atMocepHoe naBieHue;

- OOBSACHATHP M3MEpEeHHe arMocepHOro
nomolpio Tpyoku Toppuuennu;

- Ha0JIIOJaTh ONBITHI IO H3MEPEHHUIO aTMOC(EPHOTO TABIICHHS

n OCJIaTh BBIBOJBI.

KOppCKIuUs MMOJIYYCHHBIX

JaBJICHHUA C

42

10

[TpuGops! a5 U3MepeHHs JaBlIeHUs.

- U3mepath aTMocdepHOe 1aBiIeHre ¢ IOMOIIBI0 OapomeTpa-
aHepouJa;

-00BACHATh M3MEHEHHE aTMOC()EepHOro IaBJIEHUS IO Mepe
YBEIMYEHUS BBICOTHI HAJl YPOBHEM MOPSI;

- IPUMEHSTH 3HAHUS U3 Kypca reorpaduu, Onoioruu
-U3MEPSTH JJaBIE€HUE C TOMOIIBI0 MAHOMETPA;

- pa3aryaTh MAaHOMETPHI MO LIEJISM HCIOIb30BaHUS;

- OTIPENIENSATh JaBlIEHHE C TIOMOIIbI0 MAHOMETPA;
- TPUBOJWTH TPHUMEPHl W3  TPAKTUKU
MOPILIHEBOT0 HAcOCa U THPABIMYECKOTO MPecca;
- paboTaTh ¢ TeKCTOM maparpada yuyeOHHKa.

MMPUMCHCHUA

43

11

JleficTBHE )XMIKOCTH M T'a3a Ha IOIPYKEHHOE B HUX
TENO.

- JlokazaTh, OCHOBBIBasich Ha  3akoHe Ilackas,
CyIIECTBOBAaHUE BBITAIKUBAIOIIEH CHIIbI, ACHCTBYIOLIEH Ha
TEJIo;

- TPUBOAWTH TPUMEPHl U3

JKU3HHU, TOATBCPIKAAIOIINC




CymI€CTBOBAHUEC BI:ITaJ'IKI/IBaIOH_[eI\/'I CHIJIBI,
- NNPHUMCHATH 3HaHHUA 0 IMpuiIrnHax
BBITAJIKMBAIOIICH CUJIBI Ha ITPAKTUKCE.

BO3HUKHOBCHUA

44 12 [ToBTOpHBI MHCTPYKTaX MO OXpaHe Tpyda Ha | - ONBITHBIM IMyTeM 0OHapyKMBaTh BHITAIKUBAIOIIEE JCHCTBHE
pabouem Mecte. JlaGoparopHas pabota Ne6. | )KMIAKOCTH Ha IOIPYKEHHOE B HEE TEJIO;
«3mepenue BBITAJIKUBAIOIICH CHJIBL, | - OIPEACTATH BHITAIKUBAIOUIYIO CHITY;
JIeMCTBYIOIEH HAa NOTPYKEHHOE B JKUAKOCTh TEJI0». | - paboTaTh B IpymIe
45 13 3akoH Apxumena (popmyna 6e3 BHIBOJA). - llo3nakomutbcs ¢ GOpMyJOH  JUIs  ONpEesICHUs
BBITAJIKMBAIOILEH CUJIBI;
- PaccUMTHIBATH CUITYy ApXUMENa;
- yKa3bIBaTh IPUYMHBI, OT KOTOPBIX 3aBUCUT CHJIa ApXHUMENa;
- paboratb C TEKCTOM, 0000maTh ¥ JIeJaTh BBIBOJIBI,
aHAJIM3UPOBATh ONBITHI C BEIEPKOM ApXUMesa.
46 14 [TnaBanue Ten. Bo3myxormaBanue. - OOBSACHATH IPUYUHBI TUIABAHUS TEIT;
47 15 ATMoc(bepa u aTMOC(I)epHOC naBjeHWe. 3aKoH | - IIPMBOJIUTH NPHUMEPHI IIABAHWA PA3JIMYHBIX TCJI U KMBBIX
Apxumena. [lnaBanue tein. Pemenue 3anay. OpPraH1u3MOB;
- MNPUMEHATh 3HAHUA U3 Kypca Ouojoruu, reorpadum,
MPUPOIOBEACHHUS TIPU PEIICHUH 3a/1a4
- PacCUMTHIBAIOT CHIIy ApXHUMesa.
- QHATM3UPOBATh PE3YJbTATHI, TOJIYYECHHBIC TPU PEIICHUH
3ajau
48 16 Atmocdepa um armochepnoe naBiaenme. 3axkoH | KoHTponbHO-OLIeHOUHAs paboTa
Apxumena. IlnaBanme Tes. KoHTpoabHas | 3akpermjeHMe W KOPpPEKIUs  TOJTYYEHHBIX  3HAHMI,
pabota Neé6. npuMeHeHue Gopmyn
Pa6Gora u momiHoCTh. JDHeprus (15 u.)
49 1 AHanM3 KOHTPOJIBHOU pabOTHI. - Beruncnsate MeXaHUYECKYIO padoTy;
Mexanuueckas padota. EnuHuibs! paboTbl - OMpeneNniTh YCJIOBUS, HEOOXOAMMBbIE MJisi COBEpLICHHUS
MEXaHUYECKOMN paboThI
50 2 [TpocTbie MeXaHU3MBI. - [IpuMeHATH ycnoBHUsS PaBHOBECHs pbluara B MPaKTHUYECKUX
EJSIX: TIOTHATHH U TIEpEMEIIICHIH TPY3a;
51 3 Peryar. PaBHOBecue cwit Ha ppryare. MOMEHT CHJIBL. | - ONPEICTIATH IIJICYO CHUJIBL.
52 4 [ToBTOpHBIN HMHCTPYKTaX MO OXpaHe Tpyaa Ha | - ONBITHBIM IIyTeM TPOBEPUTH YCIOBHUS paBHOBECHS phlUuara,

pabouem wMecte. JlaGopatopnas pabota Ne7.
«[IpoBepka ycrnoBusi paBHOBECHS pblUaray.

- OTIpE/IEIATh PAaBHOBECHE phlUara;
- paboTaTh B rpyIie




53 5 [IpaBuiio  paBHOBecust pblyara. I[IlpumeHeHue | - YcTaHaBIuMBaTh BHJ paBHOBECHs IO  M3-MEHEHHUIO
IpaBUJIa PABHOBECHS pblyara K OJIOKY. II0JIO’KEHUS IEHTPA TSHKECTHU TEJIA;
54 6 Pbiuarm B TeXHUKE M OBITY. «30JI0TOC MPABUJIO» | - INPUBOAMTH IPUMEPHl PaA3IUYHBIX BH-IOB PaBHOBECHS,
MEXaHUKID) BCTPEYAIOLINXCS B OBITY;
- MPUMEHATh HA MPAKTHKE 3HAHUS 00 YCIOBUM PaBHOBECHS
Te
55 7 KoaddumuenT none3noro nencTBus. Onpenenenne KII/I HaKIOHHOM MJIOCKOCTH.
Pemenue 3a1a4 Ha IpUMEHEHHE [TpaBUIIa
paBHOBecHs pbryara u Ha pacyet KIIJ]
56 8 [ToBTOpHBIH MHCTPYKTaXX 10 OXpaHe TpyAa Ha | - ONBITHBIM IyTEM YyCTaHaBIMBaTh, YTO II0Jie3Has paboTa,
pabouem Mecte. Jlaboparopnast pabota Ne§. BBHIMIOJTHEHHAs] C TOMOINBIO MPOCTOTO MEXaHHW3Ma, MEHbBIIE
«Onpenenenue KIIJI npu noxbeme no HaKJIOHHOM | IOJIHOI;
TUIOCKOCTH. - ananu3uposath KII/] pa3nuyHbIx MEXaHHU3MOB;
- paboTaTh B rpyIie
57 9 Oneprusa. IlotenumanpHas W kuHeTudeckas | - [IpuBoauTh mpumepbl Ten, 00MaJalolUMX MOTEHIUATbHOH,
SHEeprusi. 3aKOH COXPAaHEHUS MEXaHMYECKOM | KHHETUYECKOW SHEepruei;
SHEPrUuu - paboTaTh ¢ TEKCTOM y4eOHUKa;
58 10 Wcrounuku sHepruu. HEBO3MOXXHOCTH CO3[aHMs | - IPUBOAUTH IIPUMEPHL: MPEBPAILEHUS 3HEPrUU U3 OJHOIO
BEYHOI'O JIBUTATETIS. BUJAa B Jpyroi; Tten, oOIaJaIIUX OJHOBPEMEHHO H
MOTEHIMAJIbHON U KUHETUYECKOUN SHEPTHEH.
59 11 Pabota, MmouHOCTb, SHEprus. Pemenue 3agay. [TpumeHsaTs 3HaHMA U3 Kypca MaTeMaTHKH, (QHU3HKH,
reorpaduu, 6MOJIOTUH K PELICHUIO 33/1a4.
- OTpaboTKa HABBIKOB YCTHOT'O CUETA.
- [lepeBon equHULl H3MEPEHMUS.
- Pemenue 3apau
60 12 PaGora, MomHocTh, 3Heprusi. Koutpoabnasi | KoHTponabHO-OLIEHOUHAs paboTa
padora Ne7. 3akperieHue W KOPPEKIUs  TOJNY4YeHHBIX  3HaHUH,
npuMeHeHue Gopmyn
61 13 AHanmu3  KOHTpoOJbHOM paboTel. Pabora Hax | O6oOIIeHNE 3HAHMI
OIIMOKaMHU.
62 14 [TpocTrie Mexanu3mbl. Penienue 3anad. [lpumeHsaTh 3HaHMA W3 Kypca MaTeMaTHKH, (QH3HKH,
reorpaguu, OMOJIOTHUH K PEIICHHUIO 33/1a4.
63 15 [Ipocteie Mexanu3Mbl. Permenue 3amad. - OTpaboTKa HAaBBIKOB YCTHOTO CYETA.

- [lepeBon equHuLl U3MEPEHMUS.
- Penrenue 3amau

IloBTOpenue u koppexuus (5 4.)




64 1 HTorosoe noBTOpEHHUE. - [ToBTOpUTH 3HAHUS MOIYUYECHHBIE 33 KyPC U3Y4YCHHS,
- pemars 3a1a4u, IPUMEHss (OpMyYJIIbl HAXOXKACHUS BEIINYHH;
65 2 HTorosoe noBTOpEHHUE. - OBTOPUTH E€OVHMIBI HW3MEPEHHMS BEJIMYMH U HX
0003Ha4YeHHUS.
66 3 HToroBasi KOHTpPOJILHasi padoTa Ne8. KoHnTtponbHO-o11eHOUHas paboTa
3akperyieHue W KOppEeKUUs  IOJY4YEHHbIX  3HaHUH,
npUMeHeHHue GopmyI
67 4 AHann3  KOHTpoJbHOW paboTel. Pabora Hapg
OLIMOKaAMHU. O06o0011eHNEe NONY4YEHHBIX 3HAaHUM M yMEHUH Ha ypoKax U B
68 5 Koppexuust 3Hanuii. KHU3HU
8 kiace
Ne ypoka
B B Tema ypoka OcHoBHBIE BUAbI Y4eOHOMH 1eITeJIbHOCTH Hdar
roga | Tem a
y e
Beenenue (1 4.)
1 1 | BoaHblii HHCTPYKTaX 10 OXpaHe
TpyAa U TEXHUKH O€30MacCHOCTH.
[ToBTOpeHne marepuana 3a 7
KJIacc.
TenuoBble siBjaenust (28 4.)
2 1 | OcHoBHBIE NIOJIOKEHUS Habmtoienue u uHTEepnpeTalys COBMECTHO € II€AaroroM OIbITOB, CBUAETEILCTBYIOMINX 00
MOJIEKYJISIPHO-KUHETUYECKON ATOMHO- MOJIEKYJIIPHOM CTPOEHHMH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JIMYHBIX BELLIECTB
TEOPUHU U UX B BOJIC.
OIBITHBIETIOATBEPKACHUS Pemennie TUIIOBBIX pacyETHBIX 3aJ1a4 B 1—2 EHCTBUS C ONOPOIl Ha alNropuTM,
IpeBapUTEbHO Pa300paHHBIN COBMECTHO C TEIaroroM Io OIIEHUBAHUIO KOJUYECTBA
3 2 | Macca u pa3mep aToOMOB U aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00bEMa BEIECTBA.
MOJIEKY T [TpencraBienue npu MOMOIIH Nefarora OpOyHOBCKOTO JABMKEHUS, sBIeHUA 1M Py3un u
pa3Iuuuil MEXAy HUMH Ha OCHOBE MOJIOKEHHUI MOJIEKYISIPHO-KUHETHYECKON TEOpUHN
4 3 | Moaenu TBEPIOTO, KUIAKOTO H CTPOEHUS BEIIECTBA.

ra3o00pa3Horo
COCTOSTHU BEIIECTBA

OO®bsicHeHHE TTPH MTOMOIIH TIeJIarora ¢ onopoi Ha TUJAaKTHYECKUI MaTeprall OCHOBHBIX
pa3Iu4yuil B CTPOCHUHU Ia30B, KUIAKOCTEH U TBEPABIX TEIl C UCIIOJIB30BAHUEM IT0JIOKEHUN
MOJIEKYJIIPHO-KHHETHYECKON TEOPUH CTPOCHUS BEIIECTBA.




5 4 | OObsacHeHHE CBOMCTB TBEPAOTO, [TpoBenenue nox pykoBOJACTBOM I€arora ONbITOB 110 BBIPALIMBAHNUIO KPUCTAIIIOB
KHUJIKOTO U MIOBAPEHHOM COJIM MITH caxapa.
ra3000pa3HOro COCTOSHUM [TpoBeneHne COBMECTHO C MEJAroroM U 00bsCHEHUE U3 IPEJI0KEHHOIO IIEpEUHs BbIBOIOB
BEIIECTBA HAOCHOBE MOJIOKEHUH OTIBITOB, IEMOHCTPUPYIOIINX KAMUJUIIPHBIC SBICHUS U SBJICHUE CMAYUBaHUS.
MOJIEKYJIIPHO-KMHETUYECKOI OOBsicHEHHE C OIIOPOM HAa TEXHOJOTHMUYECKYIO0 KapTy 0] pyKOBOJACTBOM II€/1arora posu
TEOPHH KallWJUISIPHBIX SIBICHUH [UIS OCTYTIJICHUS BOJIBI B opranu3M pacternii (MC — Ouonorus).
HabnroneHue onbITOB 110 HAOJIOAEHUIO TEIJIOBOTO PACIIMPEHUS ra30B, )KUAKOCTEH 1
6 5 | Kpucramnuueckue u amopgHbIe TBEPABIX TEIl.
Tena
7 6 | CmauuBaHue u
KanwuapHoCTh. I loBepXxHOCTHOE
HaTsDKEHUE
8 7 | TeruioBoe paciupeHue U CKaTHE
9 8 | Temmeparypa. CBs3b
TeMIIepaTypbl COCKOPOCTHIO
TEIUIOBOTO JABMKEHHSI YaCTHUI] O6ocHOBaHME 110 MTOATOTOBICHHOMY JIFOPUTMY COBMECTHO C I1€JaroroM MpaBUil U3MEPEHUS
TEMIIEPaTypHI.
10 9 | Bayrpennss sueprus. CriocoOsr
W3MEHEHMS
BHYTPEHHEHN SHEPTUU
11 | 10 | Bupgs Temonepenayu: CpaBHEHHE pa3IMyYHBIX CIOCOO0B U3MEPEHHMSI U IIKaJl TeMIEepaTyphl.
TEIUIONPOBOAHOCTb, KOHBEKIINS,
U3ITy9EHUE HaGnronenue 3a npoBeZIeHUEM OIBITOB, IEMOHCTPUPYIOIUX H3MEHEHHE BHYTPEHHEH
DHEPTUU Tella Bpe3yJIbTaTe TeIIonepeadd 1 paboThl BHEITHUX CHIL.
12 | 11 | Ypoxk-koH(pepeHus
"HpaKTI/ILIeCKOCI/ICHOHBSOBaHI/Ie Ha6J'IIOJIGHI/Ie 3a MPOBCACHNUEM OIIBITOB, O6CY)K21€HI/IG MPaKTHYCCKUX chyaum?I,
TEIJIOBBIX CBOMCTB BEIIIECTB JeMOHCTPHUPYIOIINXPA3IMYHbIE BUJIbI TEIUIONEPEIau: TeMIONPOBOIHOCT, KOHBEKIIHIO,
MMaTepuasoB B H3JTyICHUC.
uensixaHeprocoepexxeHus"
HccnenoBanue ¢ 0mopoi Ha TEXHOJIOTHIECKYIO KapTy MOJT PyKOBOJCTBOM IT€Aarora
13 | 12 | KonmuecTBo TemioTsl. Yienpuas | ABICHUATEINIOOOMEHA NPH CMEIMBAHUM XOJIOHOM M TOpAYEeil BOJBL.

TCIIJIOCMKOCTbD.




14

13

YpaBHEHHE TEIJIOBOTO OanaHca.
Tennooomen
U TEIJIOBOE PAaBHOBECHE

15

14

IIepBUYHBIN MHCTPYKTAXK I10
oXpaHe TpyJa Ha paboueM MecTe.
JlaboparopHast pabota Nel
"UcciaenoBaHuEsABICHU
TETI000MEeHa pU
CMEIIMBAHUUXOJIOIHOM U TOpsiueit
BOJBI"

16

15

Pacuer koaudecTBa TEILIOTHI,
He00X0aAUMOT0

JUTSL HarpEBaHUs TeJIa U
BBIZICIISIEMOTO MM TIPH
OXJIAXKICHUH

17

16

IToBTOPHBIN HHCTPYKTAXK 11O
oXpaHe TpyJa Ha pabodyeM MecTe.
JlabopaTtopHas pabota Ne2
"OnpeneneHuney1eabHoi
TEIUTIOEMKOCTH BelecTna”

18

17

DHeprus ToIMBa. Y aenbpHas
TEIJI0TacropaHus

19

18

IlnaBnenue u
OTBEP/IEBAHUEKPUCTATIINYECKHUX
Ten. Y aenbHas TEIUIOTAIUIABIEHUS

20

19

[ToBTOPHBIN HHCTPYKTAXK MO
oXpaHe TpyJa Ha paboueM mecTe
JlabopaTtopHas pabota Ned
"OnpeneneHney1eabHON TeIIOThI

HaGnronenue ycTaHOBIICHHS TETNIOBOTO PABHOBECHUS MEXKIY TOpsiueid U XOJIOTHON BOJIOM.

OnpeneneHI/Ie IIpHU IMOMOIIH n€aarora KOJu4eCcTBa TCIUIOTHI, ITIOJTYYECHHOI'O BOHOﬁ IIpu
TEILJI000MCHE CHarp€TbiM MCTAJNIMYCCKUM LHUJIUHIPOM.

OmnpeneneHue Mo TadIuIe yAeIbHOW TEIUIOEMKOCTH BEIIECTBA.

Pemennie TUIIOBBIX pacy€THBIX 3a/1a4 B 1—2 EHCTBUS C ONIOPOIl Ha alNTrOPUTM,
peBapUTeIbHOPa300paHHbI COBMECTHO € IIE1ar0roM, CBA3aHHBIX C BEIYUCICHUEM
KOJINYECTBA TEIJIOTHI UTEIIOEMKOCTH TIPH TEIIIO0OMEHE.

AHanu3 npy MOMOUIY NE€Jjarora CUTyaluid IpakKTUUECKOT0 UCTIOIb30BaHMUS TEIJIOBBIX
CBOWCTBBEIIIECTBUMATEPHAIIOB, HAIIPUMEPBLEIAXIHEPTrOCOSPEKEHU S TEMIIOU30I AN, S HEPTOC

Oeperarolye Kpblli, TEPMOAKKYMYJISTOPBI U T. 1.

Habmroienue siBieHni ncnapeHus U KOHIEHCaluu.
HaGnronenue 3a uccieoBaHueM IMpouecca UCapeHus pa3InyHbIX )KUIKOCTEH.

OOBsicCHEHHE IO AITOPUTMY COBMECTHO C IE€JaroroM sIBJICHUN UCIapeHUs 1 KOHJEHCAIlMH Ha
OCHOBEATOMHO-MOJIEKYJIIPHOT'O YYECHHS.

Habmtoienue u 00bsicCHEHHE TIpoliecca KUIEHUsI, B TOM YHUCJI€ 3aBUCUMOCTH TEMIIEpaTyphbl
KUIIEHUSI OT/1aBJICHHUS.

OnpeneHeHHe o Ta6n1/1ue OTHOCUTEIbHON BIAKHOCTH BO3yXa.
Ha6J'IIOI[eHI/Ie nponecca 1mIaBJICHUA KpUCTAJINYCECKOTO BEIIECTBA, HAIIPUMED, JIbAA.

CpaBHeHue€ M0 IUIaHy MpY IOMOIIM [I€arora NpoLeCCOB MIaBIEHNS KPUCTAIIIMYECKUX TEJIN
pa3MsArdeHus Mpyu HarpeBaHUU aMOP(HBIX Tel.

Ornpenenenne 1Mo TabJIMIe yASIbHOW TETIOTH TIIABICHUS JIb/IA.

OOBsicHEHHE TI0 CXEeMeE TOCIIe 00CYKICHUS C TeIaroroM SIBICHUH TIJIaBJICHUS U
KPUCTAIITN3AI[MN HAOCHOBE ATOMHO-MOJIEKYJISIPHOTO YUCHHUS.




IJIaBJeHus apaa"

21

20

[TapooOpazoBanue u
KoHaeHcauus.Vcrapenue

22

21

Kunenue. Y nennHas
TEIIOTanapooOpa3oBaHus U
KOHJIEHCAMH1.3aBUCUMOCTE
TEMIIEPATypPbl KUTICHHS
oTatMoc(epHOTO JaBICHUS

23

22

[ToBTOpHBINM UHCTPYKTAXK 110
OXpaHe TpyJa Ha pabodeM MecTe
BuaxxnocTs Bo3nyxa.
JlaboparopHast pabora Ne5
"OnpeneneHue OTHOCUTEIbHOM
BJIAXKHOCTH

BO3/ayXxa"

24

23

Pemenue 3amau Ha onpeeacHue
BJIAKHOCTH
Bosznyxa

25

24

[TpuHnUnIBl pabOTH TETTOBBIX
nsurareneil. [lapoBast TypOuHa.
JIBuraresb BHyTPEHHETO
Cropanust

26

25

KII/I TermoBoro nBuraTesis.
TemnoBeieABUTATENN U 3aIUTA
OKpYKarolleu cpebl

27

26

3aKOH COXpaHEHUs U
MPEBPAILECHUS SHEPTUU B
TEIUIOBBIX MpOoLEccaxX

28

27

[ToaroToBka K KOHTPOJIBHOU

Pemienue TMMOBBIX pacYETHBIX 3a7a4 B 1—2 NEHWCTBUA C ONOPOIl HA aITOPUTM,
MIpeIBAPUTEILHOPA300PAHHBIN COBMECTHO C TIEIarOrOM, CBSI3aHHBIX C BBIUMCICHHEM
KOJIMYECTBA TEIJIOTHI B MPOIleccax

TCILIONICPpCAaYH IIPH IJIABJICHUU U KPUCTAJUIN3AllUH, UCITAPCHUHN U KOHACHCAIIUuU.

AHanu3 npy MOMOUIM NE€Jjarora ¢ Oropoi Ha JUAAKTUYECKUM MaTepuall CUTyaluil
IIPAKTUYECKOrONTPUMEHEHHUS SBJICHUH TUIABICHUS U KPUCTAJUIN3aLUHU, HAIPUMED, IIOJTy4YEHUE
CBEPXUYUCTBIXMATEPHUAIIOB, COJIEBASI TPENIKA U JP.

AHanu3 py NOMOIIM Tefarora padboTsl 1 00BsICHEHNE PUHIINIIA ACHCTBHS TEIIOBOTO
JBUTaTE.

Brluncienune KoinMuecTBa TEIIOThI, BBLACIAIOIIETOCs IPU CTOPaHUU PA3IMYHbBIX BUI0B
toriBa, uKIIJl nBurarens.




pabore o Teme" TermmoBbie
siBiIeHus. I3Menenue
arperaTHbIXCOCTOSIHUM BelecTna"

29 | 28 | "TemioBble
sBJIeHUs. 1I3MeHeHue arperaTHbIx
COCTOSIHMM BeriecTBa"
Konrtponsnas padora Nel
DJleKTpUYeCKHe U MATHUTHBIE siBJIeHus. (37 4.)
30 1 | AHanu3 KOHTPOJBHON pabOTHI. HaGnroneHue 3a npoBeZIeHUEM OIBITOB I10 3JEKTPU3ALMH TEJI IPU CONPUKOCHOBEHUH U
OnexTpusaunus tein. /[Ba poga UHAYKIHEH.
JIEKTPUUYECKUX3APSII0B
Habnronenue u 00bsICHEHHE C OTIOPO HA TUAAKTHYECKUI MaTeprall B3auMOICHCTBHUS
31 2 | Ypok-uccienoBaHue OJIHOMMEHHOU Pa3HOMMEHHO 3apsKEHHBIX TEll.
"DnekTpuzanus Ten OObsicHeHHE TPU [TOMOLIM [1eJarora MpUHIMIA JEHCTBUS 3JEKTPOCKONA.
WHAYKUUEH U IIPU
COIPUKOCHOBEHUN" OOBbsicHEHHE COBMECTHO C I1€JaroroM SIBJICHUM 3JEKTpU3aLMK TP COIPUKOCHOBEHUU TEJ
UUHIYKIHEH C UCIIOJIb30BAaHUEM 3HAHUN O HOCUTEIISAX JIEKTPUUECKUX 3aps/I0B B BELECTBE.
32 3 | BzaumogeiicTBue 3apsKeHHBIX
Te. 3aKoH PacrniozHaBanue 1 00bSICHEHHUE 10 CXEME COBMECTHO C I€aroroM sIBIE€HUH JeKTpU3aIUHB
Kynona MOBCE/IHEBHOM JKU3HH.
HaGnronenue u 00bsICHEHUE € ONOPO HAa TEXHOJIOTUYECKYIO KapTy OIBITOB,
33 4 DNeKTpUUECKOe MoJe. WITIOCTPUPYIOIMNX 3aKOHCOXPaHEHU DIIEKTPUICCKOrO 3apsaa.
HanpsixeHHOCTB
anekTpudeckoro nosst. [puammmn Habmnto1eHue onpITOB 110 MOAETUPOBAHUIO CUJIOBBIX JIMHUM 3JI€KTPUUECKOTO MOJIS.
CYNEPIO3ULIHN JIIEKTPHIECKUX HccnenoBanue noa pyKoBOACTBOM IIE€AArora AeUCTBUsI dJIEKTPUUECKOTO MO Ha
noJiei MIPOBOTHUKH HIUDIICKTPUKA
34 5 | Hocurenu snekTpuueckux
3apsI0B.
OnemeHTapHbli 3apsa. CTpoeHue
aToMa
35 6 | [IpOBOJHUKY B JTUIICKTPHKH.

3akoH




COXpaHEHHUS DIIEKTPHUECKOTO
3apsaa

36 | 7 | Pemenwue 3agau Ha MIpUMEHEHHE
CBOMCTB
AJIEKTPUUYECKUX 3aps/IOB
37 8 | DnexkTpuyeCcKuii TOK, yCIOBHS €ro
CYIIIECTBOBAHHS. Habmroienue pa3nuyHbIX BUIOB AEUCTBUS ANEKTPUUECKOT0 TOKA U OOHApYKEHHE COBMECTHO
VICTOYHUKHMAIEKTPHYECKOTOTOKA CIEJIaroroM 3THX BUIOB JICHCTBHS B TOBCETHEBHOM KU3HHU.
38 | 9 | JlelicTBHS IEKTPHUECKOTO TOKA COopxka 1o cxeme U UCTBITAHUE TT0/] KOHTPOJIEM MeAarora IEKTPHIECKON e
MOCTOSTHHOTO TOKa.
39 | 10 | Ypok-uccnenosanue "JleticTBue
DIIEKTPUYECKOrO II0JIs Ha Habmtoienue 3a 1eMoOHCTpalueit 3MEpeHHsI CUJIbl TOKa aMIIEPMETPOM.
MIPOBOIHUKYU UAUDIICKTPUKH"
Habmroienue 3a 1eMoHCTpalueit U3MepeHUst SIEKTPUUECKOTO HAMIPSKEHHS BOJTbTMETPOM.
40 | 11 | DjpeKTpUYECKHH TOK B METaJLIaX,
KHUIKOCTSIXH ra3ax [TpoBenenune u 06bACHEHUE MPU TOMOIIHN YUUTENS OMBITOB, IEMOHCTPUPYIOIIUX
41 12 DnexTpuuecKkas 1ens u eé 3aBUCUMOCTBIJICKTPHYCCKOTO COIPOTUBIICHUA IPOBOAHUKA OT €r0 AJIMHBI, IIJIOMaaHU
COCTaBHBIE YaCTHU MOIIEPEYHOTO CCUCHUA U
42 | 13 | IloBTOpHBIN HHCTPYKTAX IO Marepuaia.
OXpaHe TpyZa Ha pabo4eM MecTe.
Cua Toka. JlaGoparopHas pabora | HabiroeHue 3a qeMoHCTpalueii HCCIe0BaHNs 3aBUCHMOCTH CHIIBI TOKA, IIPOTEKAIOLIETO
Ne6 4epe3pe3ncTop, OT CONPOTUBIICHUS PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOpE.
"N3mepenue u perynupoBaHue
CHUTBI TOKA" bazoBele npeacTaBieHns 0 MpaBUIaX CIOXKEHHS HAMPSHKEHUHN MPH MOCIIeA0BATEIbHOM
COCIMHEHUHUJIBYX PE3HCTOPOB.
43 | 14 | IloBTOpHBIN MHCTPYKTAX O

OXpaHe TpyJa Ha pabodyeM MecTe.
DIIEKTpUYECKOE HAIIPSKEHUE.
BosbT™meTp.

JlabopaTtopHas padota Ne 7
"N3mepenue u

peryaupoBaHue HanmpsHKeHUs "

ba3oBble mpecTaBIIeHus 0 MPaBUIIaX JIJIs CHITBI TOKA TIPH MapaJUIeIbHOM COSTMHCHUN
PE3UCTOPOB.

HabGnronenue neMoHCTpanuu meaarora 0 CUTyaIusaxnociieJoBaTeIbHOTO 1
MapauIeTbHOTOCOSAMHEHHS IPOBOTHIKOB B JIOMAIIIHUX YJIEKTPHUECKUX CETHX.

Pemenne THIIOBBIX pacYETHBIX 33/1a4 B 1—2 IEHCTBUSA C ONIOPOil Ha aITrOPUTM,
IpeBapUTEIbHOPa300PaHHBINA COBMECTHO C IIEArOroM C UCIOJIb30BaHUEM 3akoHa OMa u




15

CornpoTHBiIeHHE TPOBOIHUKA.
VY neapHOE
COTPOTHUBJICHNE BEIIECTBA

45

16

[ToBTOpHBIN HHCTPYKTAXK IO
oXpaHe TpyZa Ha pabodeM MecTe.
JlabopaTopHas paborta Ne§
"3aBUCUMOCTBINIEKTPUUECKOTO
COIPOTHUBIICHUS IPOBOJAHUKAOT €T0
JUTMHBI, TIOLIA T
MOTIEPEYHOTOCEUECHUS U
Marepuana"

46

17

3aBHCUMOCTh CHIIBI TOKA OT
HaIpsOKEHHS.
3axon OMa JJi yyacTKa Lenu

a7

18

[ToBTOPHBIN HHCTPYKTAXK 110
oXpaHe TpyJa Ha pabodeM MecTe.
JlabopaTtopHas pabota Ne9
"HccneqoBaHNe3aBUCHMOCTH CUIIBI
TOKa, UIYIIETO Yepe3pe3nucTop,
OTCONPOTHUBJICHUS PE3UCTOPA
WHAIpPsDKEHUs Ha pe3ucTope”

48

19

IlocenoBaTenbHOE U
napajuieJIbHOe
COCONHCHUA HpOBOI[HI/IKOB

49

20

[ToBTOPHBIN HHCTPYKTAXK IO
OXpaHe TpyJa Ha pabodyeM MecTe.
JlabopaTtopHnas padota NelQ
"[IpoBepka mpaBUIIACIOKEHUS
HaIpsHKEHUN
IIPUIOCIIEI0BATEIIBHOM
COEJIMHEHHH JIBYXPE3UCTOPOB"

bopMy1 pacu€Ta’rIeKTpUIECKOro
COITPOTHUBIICHUATIPUIIOCIICIOBATEIIbHOMHITAPAIICTIBHOMCOESTMHEHHUITPOBOIHUKOB.

OnpezeneHne ¢ ONOPOH Ha TEXHOJIOTHYECKYIO KapTy MOJI PyKOBOJCTBOM II€Aarora
PabOTHIRIIEKTPUUECKOTO TOKA,TPOTEKAIOIIETO Yepe3 Pe3UCTOopP.

Omnpenenenue ¢ oropoi Ha TEXHOJOTUYECKYIO KapTy M0 pyKOBOJCTBOM I€Jarora
MOIIHOCTH3JIEKTPUUECKOTOTOKA,
BBIJICTISIEMOHA PE3UCTOPE.

Hab6nronenue 3a nccneoBaHuEM 3aBUCUMOCTH CHJIBI TOKA Y€pe3 JIAMITOUKY OT HaIPsKEHUs
Ha HEN.

Onpeznenenue ¢ 0nOpoit Ha TEXHOJOTHYECKYIO KapTy Mol pykoBoacTBoM neaarora KII/]
HarpeBaresl.

Hab6nronenue 3a nuccnegoBanueM npeoodpa3zoBaHus SHEPTHH MPU MOAbEME Tpy3a
AIIEKTPOABUTATEIICM.

OO0bsicHeHHE TIOCTIE PACCYKIEHUS C MeJaroroM M COCTaBJICHUE TIaHa-KOHCIIEKTa yCTPOHCTBa
UTIPUHITUIIA JIEHCTBUS IOMAITHUX 3JIEKTPOHArpeBaTEIbHBIX MPHUOOPOB.

OOBsICHEHHE TIOCTIC pacCyxa€Hus € neAaroroM u COCTaBJICHUE IJIaHA-KOHCIICKTAa IMMPUYNH
KOPOTKOTI'0O3aMbIKaHH U IIPUHIUIIA JEHUCTBHS MIaBKUX npenoxpaHnTeneﬁ.

Pemenne TUIIOBBIX pacYETHBIX 33/1a4 B 1—2 NENCTBUSA C ONIOPOil HAa aITOPUTM,
IIpeBapUTEIbLHOPa300PAHHBIN COBMECTHO C MEAArOrOM C UCIOIb30BAHUEM 3aKOHA

Jxoyns—IJIleHna.

Ha6J'IIOIICHI/Ie BO3HHUKHOBCHMUS 3JICKTPUICCKOT'O TOKA B JKUAKOCTHU.




50

21

IToBTOPHBIN HHCTPYKTAXK 110
OXpaHe TpyJa Ha pabo4yeM MecTe.
JlaboparopHuas padora Nel 1

"IIpoBepka npaBuiIaaiisi CUIbI TOKa

pu

napajljICJIbHOMCOCAUHECHUUPEZUCTO

"

poB

51

22

Pemenue 3a1a4 Ha npuMEHEHUE
3akoHa Oma

JUTSL pa3JIMYHOTO COCMHEHUS
MIPOBOJHUKOB

52

23

Pabora 1 MoIIHOCTH
3JIEKTPUYECKOTO TOKA.
3akoH Jxxoynsa-Jlenna

53

24

[ToBTOpHBINM UHCTPYKTAXK 110
OXpaHe TpyJa Ha padoueM MecTe.
JIaboparopHas paboTa Nel2
"Onpenenenue padboThIN
MOIIHOCTH 3JIEKTPUUYECKOTO TOKA"

25

DNEeKTPUYECKHE LIETH U
noTpeduTenu

JIEKTPUUECKON YHEPTUU B OBITY.
Kopotkoe

3aMbIKaHHe

55

26

[ToaroToBka Kk KOHTPOJIBLHOM
pabote no Teme" DneKTpruIecKue
3apsibl. 3apsHKEHHBIC Tella UUX
B3aumoercTBus. IlocTosSHHBIN
ANEeKTpUYEeCKUil TOK"

HccnenoBanue o1 pyKoBOACTBOM I€Aarora MarHUTHOTO B3aUMOJIEHCTBHSI TOCTOSIHHBIX
MarHuTOoB.

M3yueHue ¢ oropoii Ha TEXHOJIOTHYECKYIO KapTy 0]l PyKOBOJCTBOM Il€Jjarora MarHUTHOTo
MOJISITIOCTOSIHHBIX MAarHUTOB TP WX OOBEINHEHUH U Pa3/ICIICHHH.

HaGnroneHue 3a npoBeZieHHEM OIBITOB 110 BU3YaJIN3aLMH 110JI11 OCTOSHHBIX MarHUTOB.
W3ydeHue noa pyKoBOACTBOM II€/1arora siBJI€HUs. HAMarHMUMBaHUs BELIECTBA.
HccnenoBanre COBMECTHO C MEaroroM ASUCTBUS 3JEKTPUYECKOI0 TOKAa HA MarHUTHYO
CTpEJIKY.

HaGnronenue 3a npoBeZieHHEM OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTb CUJIbI
B3aMMOJICHCTBUSKATYILIKA C TOKOM U MarHuTa OT CHJIbI M HallpaBJICHUS TOKa B KaTYIIKE.
AHanu3 npy MOMOUIM NE€Jarora CUTyaluii MPaKTHYECKOr0 IPUMEHEHNUS AJIEKTPOMArHUTOB
(BOBITOBBIX TEXHHUUYECKUX YCTPONCTBAX, MPOMBIIIJIEHHOCTH, METULIUHE).

W3ydeHue ¢ ornopoi Ha TEXHOJIOTHYECKYIO KapTy MO/ PYKOBOICTBOM II€AArora AeHCTBUs
MarHUTHOTOMOJISL HA MPOBOJHUK C TOKOM.

N3y4enue ¢ onopoi Ha TUAAKTUYECKUM MaTepuall 1EUCTBUS HIEKTPOABUTATENS.
N3mepenne cobmecTHO ¢ negarorom KII/I anekTpoaBuraTenbHOM yCTaHOBKH.

ba3oBble npeAcTaBiIeHUs O pa3IMYHbIX IPUMEHEHHUAX JIEKTPOABUTAaTENEN (TPaHCIIOPT,
OBITOBBIE

yCTpPOKHCTBA U JIp.).




56

27

"DnexkTpuuecKre 3apsabl.
3apspKeHHBIE Tela HUX
B3auMoaccTBUA. I10CTOSIHHBIN
anekTpuyeckuil Tok" KoHTposibHas
pabota No2

57

28

AHaM3 KOHTPOJIBHOM pabOTHI.
[TocTostHHBIE MATHUTBI, UX
B3alMOJIECICTBUE

58

29

Ypok-uccnenosanue "M3ydenne
osien
MIOCTOSIHHBIX MarHuToB"

59

30

MarnutHoe nosie. MaruutHoe
10JI€ 3EMIIM HMETO 3HAYEHUE IS
JKA3HU Ha 3emie

60

31

OnbIT OpcTeaa. MarautHoe mose
3JIEKTPUYECKOTr0 TOKa MarautHoe
moJjie

KaTYIIKA C TOKOM

61

32

IToBTOPHBIN MHCTPYKTAXK 110
OXpaHe TpyJa Ha pabo4eM MecTe.
[IpumeHeHue IeKTPOMarHuToB B
texHuke.JlaboparopHas paboTa
Nel3 "Usyuenue
JNEUCTBUSAMArHUTHOTO TOJISI HA
IIPOBOJIHUK C TOKOM"

62

33

DNEeKTpOABUTATEIb TOCTOSIHHOTO
TOKA.

Hcnonb3oBaHue
37IeKTpOJIBUTaTeNel B
TEXHUYECKHUX YCTPOMCTBAX U Ha




Tpancnopre.lloBTopHBII
MHCTPYKTaX 10 OXpaHe Tpyaa Ha
paboueM Mecre.

JlaboparopHast pabora Nel4
"KoHcTpynpoBaHue MM3yyeHue
paboThI anekTpoaBuraTess"”

63 | 34

Omnbrtel @apasest. 3akoH
ANEKTPOMArHU THOMHH Ty KITUH.
IIpaBuio Jlenna

Onexrporerepatop. CriocoObl
MOy YCHHS

JIEKTPUYECKON  DHEPIUHU.
DNEeKTPOCTaHIINU
HaBO300HOBIIEMBIX UCTOYHUKAX
SHEPIrun

65 | 36

IToaroroBka Kk KOHTPOJIBHOM
pabote no Teme"DIeKTpUIECKHe U
MAaTrHUTHBIE SIBJIeHUS"

66 | 37

"DJeKTpUUEeCKUuEe U MarHUTHbBIE
spieHus" KonrponpHas paborta
Ne3

HpOBeI[eHI/Ie COBMCECTHO C 11I€aaroromM OI1bITOB I10 UCCJIICAOBAHUIO ABJICHUA
BHGKTPOMaFHHTHOﬁHHHyKHHHZ HUCCICIOBAaHUC W3MEHCHHI 3HAYCHHS U HaIlpaBJICHUA
HHAYKIIMOHHOI'O TOKA

67 | 38

IToBTOpEeHUE N
Koppekuus'" TerioBsle ssBneHus"

68 | 39

IToBTOpPEHME M KOPPEKLIUS
«OIEeKTPO- MarHUTHBIE SIBICHUS»

HOBTOpI/ITB SHAHUW MOJYUYCHHBIC 3a KYpPC U3YUCHUS
Peniate 3alavyu, ITPUMCHSAA (I)OpMy.TIBI HaXO0XIACHUA BCIIMYHNH

HOBTOpI/ITL CAUHUIBI USMCPCHHUA BCIIMYUH U UX 0003HaYCHUS.

9 kjaacc

Ne ypoka

B \ B Teme Tema ypoka

OcHOBHbBIC BU/bI Y4eOHOH AeATEIbHOCTH

Jara




roay ‘

|

BBenenue (1 4.)

1 1 BonHblil HHCTpYKTaX 110 OXpaHe Tpyla U TEXHUKU
Oe3onacHocTH. [loBTOpeHue Marepuana 3a 8 Kiacc.
Mexanunueckue sijeHus (39 4.)
2 1 Mexanuueckoe ABHKeHHE. MarepuanbHas TOUKa.
3 2 Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMXKECHUSI.
4 3 PaBHOMEpPHOE IPSIMOJIMHEVMHOE IBUKECHHE
5 4 HepaBHOMepHoe HpHMOHHHeﬁHOG JBHOKCHHUE. Ha6JHOIIaTI) 1 OIIUChIBATH Hp?[MOJIHHGfIHOG U PaBHOMCPHOC
Cpenipsst i MTHOBEHHAS CKOPOCTE Tena NpH JIBIDKEHHUE TENIeKKH C KaleJlbHUIIeH; ONpeaesaTh 10 JIEHTE CO
HEpaBHOMEPHOM JIBUKEHUHU.
6 5 VYckopenne. PaBHOyCKOPEHHOE NPSAMOJIUHENHOE CJCAaMH Karejb BHJ ABMKCHUS TEJICKKH, MPOHJICHHBIA €O
ABHIKCHHC _ OyTh W TPOMEKYTOK BpPEMEHHM OT Hadaja JBW)KCHHUS [0
7 6 CKopoCTh MPSMOJIMHEHHOTO PABHOYCKOPEHHOTO
nBrkeHust. [ paduk CKOpoCTH. OCTaHOBKH; 00OOCHOBBIBaTh BO3MOXKHOCTH 3aMEHBI TEIICKKH €€
8 7 T1OBTOpHBIH HHCTPYKTAXK 110 OXpaHe Tpy/a Ha MOJIENIBIO (MAaTepUaIbHOM TOYKOMN) ISt ONMCAHUS JBUKEHHS
pabouem mecte JlabopaTopHas pabora Nel
«OrmpenierieHue yCKOpeHHs Tella pu
PaBHOYCKOPEHHOM JIBM>KEHUH 110 HAaKJIOHHOU
TUIOCKOCTHY
9 8 CBoboanoe nagenue. Onbitel ["anmes
10 9 PaBHOMepHOE ABMkKEHUE IO OKpY)kHOCTHU. [lepuon
U yacToTa oOpaieHus. JInneliHas u yrionas
CKOpOCTH.
11 10 LleHTpOCTpeMHUTEIEHOE YCKOPEHHE [IpuBOANTE MPUMEpPHI, B KOTOPBIX KOOPAMHATY JBUKYILETOCS
12 11 HepBHvH 3akoH HeroTona. BexTop CHIIbI Tena B JIF000i MOMEHT BPEMEHH MOXKHO ONPEICITUTh, 3HAs €T0
13 12 Bropoii 3axon HetoTona. PaBHoelicTByO1IIAS
CHIIA. HAyaJIbHYI0 KOOPAMHATY M COBEPIIEHHOE MM 3a JaHHBIHI
14 13 | Tperwuii 3akon HptoTona. Cynepriosuims Cuil. IPOMEKYTOK BPEMEHH TIEPEMEIIEHHUE, U HEb35l, €CIIH BMECTO
15 14 Pemenne 3a1ay Ha npuMeHeHue 3ak0HOB HproToHa.
16 15 Cuna ynpyroctH. 3akon L'yka. nepeMeIeH st 3a/1aH MPOUICHHBIA My Th
17 16 KonTponbnast padota Nel «3akonsl HeroToHaY,




«Cuna ynpyroctu

18 17 AHaim3 KOHTPOJIBHON paboTHI.
Cuna TpeHus

19 18 Pemenue 3a1a4 o teme: «Cuia TpeHus»

20 19 [ToBTOPHBIN HHCTPYKTAXK IO OXpaHe TPyJa Ha
pabouem Mecte JlabopaTopHas padora Ne2
«Omnpenenenue kodhduimeHTa TpeHMs
CKOJIBKCHUS

21 20 Pemenue 3amay no teme: «Cuita TpEHUSDY

22 21 Cwita TSDKECTH U 3aKOH BCEMHUPHOTO TATOTCHUS.
YckopeHue cBOOOIHOTO MaIeHUs

23 22 JBrxxenue nunanet BOkpyr ConHua.

24 23 Pemenue 3amau Ha Temy: «Cua TSDKECTH U 3aKOH
BCEMUPHOT'O TATOTEHUS

25 24 ITepBast kocMuueckasi ckopocts. HeBecomocts 1
NePEerpy3KHu.

26 25 PaBHoBecue maTepuaibHONU TOUKU. AOCOIIOTHO
TBEpJ0E Teslo. PaBHOBEcHE TBEPAOTO Tena ¢
3aKpEeIIEHHOW OChIO BPALLECHHUS

27 26 MowmeHT cuibl. LleHTp TsbxecTH.

28 27 Pemenune 3anaq Ha Temy: «MoMeHT cuibl. LleHTp
TSOKECTH

29 28 [ToaroToBka Kk KOHTPOJIBHON paboOTeE MO TEME:
«Mexannueckoe nBuxeHne. Bzaumoercreue
TEeJ.»

30 29 KonrtponsHas padora Ne 2 o teme:
«MexaHnueckoe ABMKEeHUE. B3aumoaencTeue
TEILY

31 30 AHalu3 KOHTPOJIBHOM pabOTHI.

Nmnynbe Tena. M3menenune ummynbsca. UMmyiibe
CHJIBL. 3aKOH COXPaHEHUs MITYJIbCa.

32 31 Pemenwne 3aad mo Teme: «3aKOH COXpaHCHUS
UMITYJIbCaY

33 32 PeakTHBHOE IBMKEHHE B TIPUPOJIC U TEXHHUKE

34 33 Mexanunueckasi paboTa U MOUIHOCTb.

OHpGIIeHSITB MOoAyJin u IIPpOCKIHNHN BCKTOPOB Ha

KOOPAWHATHYIO OCb, 3alluCbIBATh YPaBHCHUC JUIA
ONpCACIICHUA KOOPANHATBI ABUKYIICT'OCA TCJIa B BCKTOpHOﬁ u

CKaHHpHOﬁ (bopMe, HCIIOJIB30BAaTh €ro AJId pCIICHUS 3aaa4

3anuceiBaTh GOPMYJIBL: A1 HAXOXKACHUS MPOESKIIMUA U MOTYJIS
BEKTOpa IEpEeMELICHUs Tela, Ul BBIYMCIICHHMS KOOPIHMHATHI
JIBIKYILErocsl Tejla B JIIOOOW 3a/laHHBIi MOMEHT BpPEMEHU;
JIOKa3blBaThb PABEHCTBO MOJYJIS BEKTOpa IEepeMELICHUs
NpoiiIeHHOMY IMyTH W IUIOWIAAW TOJ TpadUKOM CKOPOCTH;

CTPOUTH TpapuKu 3aBUCUMOCTH VX = VX(t)




35 34 PaboTa cwi1 TsDKeCTH, yIpyroCcTH, TPEHHUSI.
36 35 [ToBTOpHBIN HHCTPYKTAX MO OXpaHEe TPy/la HA
pabouem mecte JlabopaTopHas padota Ne 3
«Ormpenenenue paboThI CUIIBI TPEHUS TTPH OOBsACHATh (PHU3MUECKUII CMBICT TMOHSATHH: MIHOBEHHAs
PaBHOMEPHOM JBMKEHHH TeJa 110 TOPU30HTATbHON CKOPOCTS, yCKOpCHHE: HPHBOJHTH HpHMEpbI
IOBEPXHOCTHY
37 36 Cas13b sHepruu U paboTel. [ToTeHIManbHas SHEPrys | PABHOYCKOPEHHOTO JIBIDKEHMS; 3alUCHIBaTh (HOpMyIy JJis
Tena — ompezeNieHUus YCKOpPEHHs B BEKTOPHOM BHJIE M B BHUIE
38 37 Kunernueckas sHeprus. Teopema 0 KHHETHIECKOM
SHEPruu NPOCKIMI Ha BBIOPAHHYIO OCh; MPHUMEHATH (HOPMYJIIBI IS
39 38 3aKOH COXDAHEHHS MEXaHHIECKOH SHEPIHH. pacueTa CKOpPOCTH Te€jla U €ro YCKOPEHHs B pEIICHUHU 3a]ad,
40 39 IToBTOpHBIN MHCTPYKTAX I10 OXpaHe TPyJa Ha BBIP@)KATh JIIOOYI0 M3 BXOISIIMX B GOPMYITy BETHYHH Hepes
pabouem Mecte JIabopaTopHas pabora Ned OCTAIBHEIC.
«M3ydyeHne 3aKk0Ha COXpaHCHHS YHEPTHN
Mexannuyeckue K0.,1e0aHusA U BOJIHBI (14 4.)
41 1 KonebarenbHoOe TBMKEHUE U €0 XapakTepucTuku. | Omnpenenars KojeOaTelbHOE JBWKEHHE 10 €ro MpU3HAKaM;
NPUBOJIUTH TPHUMEPHl KoyeOaHWil; OMHCHIBATH JUHAMHKY
CBOOOJHBIX KOJeOaHW MPYKHMHHOTO W MaTeMaTHYECKOTO
42 2 3aryxatomue Konedanus. BeiHyXk/1eHHbIE MasiTHUKOB; U3MEPATh KECTKOCTh MPYKUHBI UM PE3UHOBOTO
KoJjebanus. Pe3onanc. IHypa
Ha3piBaTh BeNMYMHBI, XapakTepU3yIOLIMe KoyiebaTenbHoe
43 3 MareMaTHUECKUI U IPYKUHHBIA MasSTHUKH. JIBIDKCHUE; 3aMHUChIBaTh (OPMYJTy B3aHMMOCBSI3M TIEPHOJA U
4acTOThl ~ KoJeOaHWiH; NPOBOAUTH  HKCHEPUMEHTAIbHOE
44 4 VYpok-uccnenoBanue «3aBUCUMOCTb IEPUOJIA UCCIICIOBAHHE 3aBUCHUMOCTH nepuoaa KosebaHuii
KOJIEOAHUH OT JKECTKOCTH MPY>KUHBI U MacChl IPY>XKUHHOTO MasTHUKA OT M u K.
rpysa» [IpoBoauTh HcCIETOBAaHUS 3aBUCUMOCTH NEpHoAa (4acToThl)
KoJIeOaHUH MasTHUKA OT JUIMHBl €r0 HUTH; MpPEICTaBIAThH
45 5 HpeBpameHHe SHEPTUH IIpU KoJiebareIbHOM PE3YIbTATHI I/ISMepeHI/Iﬁ W BBIUNCICHUHN B BUJIC Ta6J'II/III;
JIBYDKEHUH pabotaTh B TIpymme;, cCiIymaTb OTYET O pe3yJbTaTax
BBITNIOJTHEHUS 3a/1aHus-TIpoekTa «OnpeaeneHne KauecTBEHHOM
46 6 [10BTOPHBIIT HHCTPYKTAX 110 OXPAHE TPYAa Ha 3aBUCUMOCTH  Tlepuoja  KoJleOaHWH  MaTeMaTH4eCKOro

pabouem mecte JlabopaTtopHas pabora NeS
«Omnpezenenne nepruoaa M 4acTOTh KoJIeOaHn
NPY>KHHHOT'O MasiTHUKa»

MasiTHUKA OT YCKOPEHUs1 CBOOOHOTO MaICHUS»
OOBACHATH NPUUYUHY 3aTyXaHUs CBOOOHBIX KOJIEOAHUH;
Ha3bIBaTh  YCJOBHE  CYIIECTBOBAaHUS  HE3aTyXaloIIUX




KoJieOaHuii

a7 7 IToBTOpPHBIN MHCTPYKTAX I10 OXpaHe TpyJa Ha OOBsACHATH, B UEM 3aKJIIOYacTCSd SBICHHE PE30HAHCA,
pabouem mecte JlaGopaTtopHas padora Ne6 IPUBOAUTE TNPUMEPHl IOJE3HBIX U BPEAHBIX IPOSBICHUM
«IIpoBepka HE3aBUCUMOCTH MEPHOa KoIeOaHun pe30HaHCca U MyTH YCTPaHEHHUS TIOCIETHIX
rpy3a, OJIBELIEHHOT0 K HUTH, OT Macchl rpy3a» PaznuuaTth nonepeyHsle U IPOJOJIbHBIE BOJHBI; OMHMCHIBATH
MeXaHU3M OOpa30BaHUs BOJH; Ha3bIBaTh XapaKTEPHU3YIOIIHUE
48 8 Mexannueckue BoJHBI. CBOMCTBAa MEXaHUYECKHUX BOJIHBI (PU3NYECKHUE BEIINYMHBI
BOJH. [Ipo10bHBIE U IOTIEPEYHBIE BOJIHBI. Ha3piBaTh BeNWYHMHBI, XapaKTEPU3YIOUIHE YNPYTHe BOJIHBI,
3alUCBIBAaTh (POPMYJIbI B3aUMOCBSI3U MEX1Yy HUMHU
49 9 MexaHu4ecKre BOJIHBI B TBEPIOM TelIe, HaspiBarh auama3zoH 4acToT 3BYKOBBIX BOJIH; HPUBOIUTH
celicMUYecKHEe BOJIHBI IpUMEpPbl UCTOYHUKOB 3BYKa; IPUBOAUTH OOOCHOBAaHUS TOTO,
YTO 3BYK SIBJISETCS TPOJOJIBHON BOJHOW; CIIyIIATh JOKJIA]
50 10 3ByK. PacnipocTpanenue u oTpaxeHue 3ByKa. «YipTpasByk W HMH(QPa3ByK B IpUPOJE, TEXHUKE U
MEIUIMHe», 3aJaBaTh BONPOCHl W IMPHHUMATh y4yacTUE B
51 11 I'poMKOCTB 3ByKa M BbICOTa TOHA. AKYCTHYECKHI 00CYKICHHH TCMBI
PE3OHAHC. Ha ocHOBaHWW YBHIIEHHBIX ONBITOB BBIABHIaTh THUIIOTE3HI
OTHOCHUTEJIBHO 3aBHCHMOCTH BBICOTBI TOHAa OT YacTOTHI, a
52 12 VH(pa3ByK U YIbTPa3ByK B IPHPOJIE U TEXHHKE T'POMKOCTH — OT aMIUTUTYAbI KOJIeOaHUIl HCTOYHHKA 3BYKa
BbiBurate rumore3bl O 3aBUCUMOCTH CKOPOCTH 3BYyKa OT
CBOICTB cpefibl U OT €€ TeMIIepaTypbl; OOBSACHATh, IOYEMY B
53 13 TIOArOTOBKA K KOHTPOJIBHON paGoTe 10 TeMe ra3ax CKOpPOCTb 3ByKa BO3pacTaeT C  IOBBIIIEHUEM
«3aKoHbBI coXpaHeHus1. MexaHudeckue konebanus u | TeMICPaTypel
BOJHELY [TpuMeHATH 3HaHUS K PEIICHUIO 331a4
54 14 Koutponsuas padora Ne3 1o Teme «3aKOHBI OObsiCHATE ~ HAOMIOZACMBIH  ONBIT 1O BO3OYXKICHHUIO
coxpaHeHust. MexaHuueckne KoneGaHus 1 BolHbLy | KOIEOanHi  onHoro KaMCpTOHa ~ 3BYKOM,  HCITyCKacMBIM
JPYTUM KaMEepTOHOM TaKOM e YaCTOTHI
DJIEKTPOMATrHUTHOE 10JIe ¥ 3JIEKTPOMArHUTHBIE BOJIHBI (6 4.)
55 1 AHalu3 KOHTPOJIBHOM pabOTHI.
DJIEKTPOMarHUTHOE TI0JIe. DIEKTPOMarHUTHBIC Jenath BBIBOABI O 3aMKHYTOCTH MarHUTHBIX JIUHHA W 00
BOJIHBI. ocna0IeHnu Mo ¢ yJaJeHHEeM OT POBOJHUKOB C TOKOM
®opmynmupoBaTh TPABWIO TIPAaBOW PYKH ISl COJICHOW[A,
56 2 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. PaBUIIO OypaBumKa; oTpeneNnsTh HarpaBJIeHUE
AIIEKTPHUYECKOTO TOKA B TPOBOJHHUKAX M HANPaBJICHUE JIMHUM
MarHUTHOTO TOJIS
57 3 [lIkaya 5J1€KTpOMAarHUTHBIX BOJIH. Mcronp3oBanne | [IpUMEHATL paBUIIoO JIEBOM PYKH; ONPENENATH HAIpaBlICHUE




OJICKTPOMAardiuTHBIX BOJIH JJISA COTOBOM CBSI3U

CHUJIBI, IEUCTBYIOIIECH Ha AIEKTPUUECCKUMN 3apsil, ABUKYIIUICS
B MarHUTHOM T10JI€; ONPENENsATh 3HAK 3apsj/ia U HalpaBiIcHUE
JIBAYKEHHUS YaCTHULIBI

58 Ypoxk-uccnenoBanue «M3ydeHue CBOMCTB HaGnronate ©  ONMCHIBATH  OMNBITHI,  MOJTBEPIKIAIOIINE
3JICKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMJILHOTO | IOSIBIICHUE  DJIEKTPUYECKOrO0  IOJIA  IPU  W3MEHEHHH
TenedoHa MarHUTHOTO T0JIS, AE€JIAaTh BBIBOJIbI
[IpoBoNUTh HCCIENOBATENBCKUN IKCIIEPUMEHT IO U3YyUYEHUIO
SBJICHUS JJICKTPOMAarHUTHOW MHAYKUHMH; aHAJIU3UPOBATH
59 Peuienue 3aad Ha onpeeaeHue 4acTOThl U JUIMHBL | PE3YJIbTaThl SKCIIEPUMEHTA U JeaTh BbIBOJIBI;
ANEKTPOMATHUTHBIX BOJIH paboTtath B rpymrme
HabGmonate B3auMopelicTBUE  AMIOMHUHHEBBIX KOJNEI[ C
MarHuTOM; OOBSICHATh (U3NYECKYIO CyTh NpaBwia JleHna u
60 SHGKTpOMaFHI/ITHa}I npupoaa CBeTa. CKQPQCT}, Q)OpMyJII/IpOBaTL Cro, IMPUMCHATH IIPABHIIO Jlenua u IIpaBUIO
cBeta. BoHOBBIE CBOMICTBACBETA. IIpaBoOi pykKu st OIIPENCIICHUS HalpaBJICHUSA
MHIYKLIMOHHOI'O TOKa
Hab6nronats ONBIT  TIO W3JIyYECHHIO u npuemMy
AJIEKTPOMATrHUTHBIX BOJH; ONMUCBHIBATH PA3JIMUUS  MEXKIY
BUXPEBBIM JIEKTPUUYECKUM U BJIEKTPOCTATHYECKUM MOJISIMU
HabGmonate cBOOOAHBIE AIIEKTPOMArHUTHBIE KoJeOaHUs B
KOJIe0aTeIbHOM KOHTYpPE; JeNiaTh BBIBOJIBI; pelIaTh 3aa4u Ha
dopmyiny Tomcona
CaetoBble siBjaenns (14 4.)
61 Hcrounvku ceera. [IpsmonuneitHoe
pacnpoctpaHeHue cBera. 3atMeHus: CoiaHua u
JlyHsL.
62 3aKoH oTpaxxeHus cBera. 3epkana. Pemenue 3anau
Ha MPUMEHEHUE 3aKOHA OTPAXKEHHUSI CBETA. Habmonate pasznoxkeHue Oenoro cBera B CHEKTp IpPU €ro
63 [Ipenomnenue cBera. 3aKOH MPEIOMIIEHUS CBETA.
MIPOXOXKJICHUH CKBO3b TPU3MY M TIOJNyYeHHE O€JIoro CBeTa
64 [TonHOE BHYTpEHHEE OTPaKEHHE CBETA. IIyTEM CJIOKEHHS CIIEKTPAJIbHBIX [[BETOB C IOMOUIBIO JIMH3BI;
VICnozp30BaHME NOMHOTO BHYTPEHHETO OTPakCHMs OOBSCHATH CYTh U JIaBaTh OMpEJIeNIeHNE SIBICHHS TUCTIEPCUN
B ONITHYECKHUX CBETOBOJAX
65 ITOBTOpHBIN MHCTPYKTAX IO OXpaHe TpyAa Ha




pabouem mecte JlabopaTopHas padota Ne 7
«HccnenoBanue 3aBUCUMOCTH yTila IIPEJIOMIICHUS
OT yIJIa IaJICHUS Ha TPAHHUIIE «BO3IYX-CTEKIIO»

66 6 JIun3el. OnTHYecKast Cuiia JIMH3BL.
= HabmroaTe CIUIOMIHON U JTMHEHUYAThle CIEKTPbl UCIyCKaHMS;
67 7 [TocTpoenne n300pa>keHUiA B JIMH3AX
Ha3bIBaTh YCJIOBHMsI OOpa30BaHMs CIUIOLIHBIX M JIMHEHUYaThIX
68 8 [ToBTOpHBIN MHCTPYKTaX 10 OXpaHe TPyAa Ha CTIEKTPOB HCITYCKAHHS; PAGOTATD B IPYIIE;
pabouem mecte JlabopaTopHas pabora Ne8
«Ormpenenenue GoKyCHOTO pacCTOSHUS U
ONTUYECKOH CHJIbl cCOOMpAOLIESH JIMH3BI»
69 9 OnTryeckue JMH30BbIE TPUOOPHI
CIymaTh JAOKIan «MeTol CHEeKTPalbHOTO aHajih3a M ero
70 10 ['na3 kak ontuyeckas cucrema. 3peHue
IPUMEHEHHE B HAyKe U TEXHUKE
71 11 bnu3opyKkocTh U JaIbHO30PKOCTb.
72 12 Pasnosxxenue 6enoro cBera B ciekTp. OMBITHI
Herorona. Cio)eHHE CIICKTPaIbHbIX [IBETOB. OOBACHATh W3TYYCHHE W IMOTJIOIICHHWE CBETa aTOMaMH M
73 13 IToBTOpHBIN MHCTPYKTaX 10 OXpaHe TPyAa Ha .
pa6ouem mecte JlaGopatopHas paGoTa Ne9 IPOUCXOXKACHUE  JMHEHYaThIX  CHEKTPOB HAa  OCHOBE
«OrBITHI 10 Pa3IoKEHHIO OEIIOTO CBETA B CIIEKTP M | rocrymatoB Bopa; paboTath ¢ 3a1aHHSAMI, IPUBEICHHBIMU B
BOCTIPHSITHIO I[BETA MTPEIMETOB TPH MX
HaOJIIO/ICHUU YepPe3 [[BETOBbIE QHUIILTPhD) pasnene «IAroru riasbhy
74 14 BosHOBEIE CBOICTBA CIIEKTpa: JUCHIEPCHS,
uHTEephepeHIMs U AU(PaKIHsL.
KBanToBbie siBjiennst (19 4.)
75 1 OmnsiThl Peszepdopaa u rutanerapHast Mosiens atoMa | OnuceiBaTh onbIThl Pesepdopa: mo oOHapy K EHHIO CI0XKHOTO
. COCTaBa PaJItOAKTHBHOTO M3ITyUEHHSI U TI0 UCCIICTIOBAHUIO C
76 2 IToctynatel bopa. Monens aroma bopa. MIOMOILBIO PACCESHUS (.-4aCTULl CTPOCHUS
77 3 Hcnyckanve v MOrIONIEHUE CBETa aTOMOM. aroma
KBanTsbl. JIuHeiyaTeie CIEKTPHI.
OOBACHATH CyTh 3aKOHOB COXPAaHEHHsI MAaCCOBOTO YHCIIa U
78 4 HabOnronenue CIEKTPOB UCITYCKAHMSI 3apsaa Mpyu paguoOaKTUBHBIX NPEBPAICHUAX; HPUMCHATh 3TH




79 5 PagnoakTUBHOCTE U €€ BUEL.

80 6 Crtpoenue aToMHOTO si1pa. HykimonHast Mojienb

81 7 M3oronsl. PagroakTuBHBIE pEeBpaleHUs

82 8 Pemenue 3amay 1o reme «PagnoakTuBHBIE
IIPEBpALCHUSD)

83 9 [Tepuon momypacnaja aTOMHBIX SACp

84 10 PannoakTuBHbBIC U3TyUYEHHSI B IPUPOE, MEIUIIMHE
U TCXHUKE.

85 11 SnepHble peakuu.

86 12 3aKOHBI COXPaHEHHUS 3apsiI0BOTO U MACCOBOIO
quCell.

87 13 OHeprus CBS3U aTOMHBIX sIJIEP.

88 14 CBsI3b MacChl ¥ SHEPTHH.

89 15 Pemenue 3amau no teme «SnepHble peakium»

90 16 Peaknuu cunTesa u nenenus saep. crounuku
sHeprun CoJiHIA U 3BE3]T

91 17 Snepnas sHepreTuka. JIeicTBUA paguoOaKTUBHBIX
U3ITyYEHUI Ha KUBbIE OPTaHU3MBbI

92 18 [ToaroToBka Kk KOHTPOJIBHON pPabOTE MO TeMe
«INEeKTPOMArHUTHOE TTOJIe. DIEKTPOMArHUTHBIC
BOJIHBL. KBaHTOBBIE SIBJICHHS

93 19 KontposasHast pabota Ne4 o reme

3aKOHBI [IPU 3alIUCH YPABHEHUH SJIEPHBIX PEaKIINil

N3MepsaTh MOIIHOCTH 10361 paIiallioHHOro (oHa
JIO3UMETPOM; CPABHUBATH ITIOJYyYEHHBIN pPE3yJIbTaT C
HanOOJIBIINM JIOITYCTUMBIM JJIS YeJIOBEKa 3HAYCHUEM;
paboTaTh B rpyIie

ITprMeHsTh 3aKOHBI COXpaHEHUsI MAaCCOBOI'0 YKcia U 3apsaa
JUIS 3aIIUCH YPaBHEHUH SAEPHBIX PEaKUi

OOBACHATH (PU3MUYECKHI CMBICI IOHATHI: MacCOBOE U
3aps110BOE YKCIIA

OOBSICHATDH PU3NUECKUIM CMBICT IOHATUN: SHEPTUS CBSI3H,
nedeKT macc

OnuceIBaTh MpoLECe AEIEHUS sipa aToMa ypaHa; OObsICHSTh
(bu3nyecKkuii CMbICI MOHATHH: LIeNHAas peaklus, KpUTH4ecKas
Macca; Ha3bIBaTh YCIOBUS IPOTEKAHUS YIIPABISAEMOM LIEITHOU
peakuun

Paccka3blBaTh 0 Ha3HAUEHUU SIEPHOTO PEaKTOpa Ha
MEJUIEHHBIX HEUTPOHAX, €T0 YCTPOMCTBE U IPUHIIUIIE
JENCTBUS; Ha3bIBaTh IpeuMyLiecTBa U HegocTaTku ADC
nepes ApyruMu BUJaMH 3J€KTPOCTaHITHH.

HaspiBaTh u3nyeckne BEIMUMHBL: MTOTJIOIEHHAs 103a
U3ITy4eHus, Ko3(pPUIMEHT KauecTBa, SKBUBAJICHTHAs /1032,
NEpUOJ MoTypacaja; ciymars aokiaaz «Herarnsaoe
BO3/ICIICTBUE paJlallui Ha )KUBbIE OPTaHU3MbI U

CHOCOOBI 3aLIUTHI OT HEEe»

Ha3piBaTh ycnoBus IPOTEKaHUs TEPMOSACPHON PEAKIINH;
IIPUBOJUTH IPUMEPHI TEPMOSIIEPHBIX PEAKLINNA; TPUMEHSTh
3HAHUSA K PEIICHHUIO 3a/1a4

Crtpoutsb rpauk 3aBUCUMOCTH MOIITHOCTH JI03bI U3Ty4EHUS
MIPOJYKTOB pacrnajia paJoHa OT BpEMEHU; OLIEHUBATH IO
rpaduKy nepuoj nojypacraaa npoayKToB paciaaa pajJoHa;
MIPEJICTaBIISITh PE3yJIbTaThl U3MEPEHUN

B BUJIE Ta0NHII, paboTaTh B TPYyIIIe




«DNEKTPOMArHUTHOE T0JIE. DIEKTPOMAarHUTHBIE
BOJIHBI. KBaHTOBBIC SIBJICHHS
IHoBTOpenue u koppexkuus (9 4.)

94 1 [ToBTOpeHME U 00600IIEHUE IO KypCy
«B3aumoencTeue TeI

95 2 [ToBTOpenue n 00o0IIEHUE, PELICHHE 3aa4 110 - [ToBTOpUTH 3HAHMS NOTYYCHHBIE 32 KypC U3YUYCHUS;
Kypcy «TerioBbie mporecch»

96 3 [ToBTOpEeHME M 0000IIEHUE, PEIICHUE 3a/1a4 10 - pemath 3a1a4u, TpUMEHsst (OPMyYJITbl HAXO0XKICHUS BEJTMYNH;
Kypcy «KIIJI TenioBbIX IBUTaTENICH»

97 4 [ToBTOpeHHEe 1 0000IIEHNE, pEIIEHNE 3a/1a4 10 - [OOBTOpUTH €OWHHUIBI H3MCPCHMSA BCIHMYMH M HX
Kypcy «3aKOHbI COXPAHEHHUS B MEXAHUKE 0003HaYEHUS

98 5 [ToaroToBKa K HTOrOBOM KOHTPOJIBHOM paboTe 3a
Kypc uzydenus: «Pusuka 7-9 xiaaccb»

99 6 HToroBasi KOHTpOJIbHAs pPabOTa 32 KypC U3yUeHUs BBINOMHSAIOT UTOTOBYIO KOHTPOJIBHYIO paboTy.
«Duzuka 7-9 knacco»

100 7 [ToBTOpeHHE 1 0000IIEHNE, pEeIISHHE 3a/1a4 110 - [ToBTOpUTH 3HAHUS MOTYYEHHBIE 32 KypC U3YUYCHHUS,
Kypcy «KoneOaHusi 1 BOITHBD»

101 8 [ToBTOpeHHE M 0000IIEHNE, pEIICHHE 3a/1a4 110 - peaTh 3a1a4u, TpUMEHsst POpPMyJIIbl HAXO0XKICHUSIBETUYHH;
Kypcy «CBETOBBIC SIBJICHHS

102 9 [ToBTOpeHue u 06001IeHIE, pEllIeHNE 33724 10 - TIOBTOPUTHb CAMHMIIBI HM3MEPEHUsI BEIMYMH U UX
Kypcy «KBanToBas v sinepHas hu3nKay 0003HaYCHHS

Kpurtepun onenuBanms.
Oco0eHHOCTH OPraHU3allUM KOHTPOJIS 10 pu3uke

Texymmii KOHTpoJIb 1O (U3MKE MOXKHO OCYLIECTBIATh KaK B MUCbMEHHOW, Tak U B ycTHOW (opme. ITucbMeHHble paOOThI A TEKYILEro
KOHTPOJISI PEKOMEH/IyeTCsl IPOBOJIUTH HE PeXe OJHOr0 pasza B Mecsll B (popMe caMocToATeNbHOM paboTsl. JKenaTeabHo, 4ToObI paboTHI I TEKYIIETO
KOHTpPOJISI COCTOSJIM M3 HECKOJbKHUX OJHOTUIIHBIX 33JaHUN, C TOMOIIBIO KOTOPBIX OCYIIECTBISIETCSI BCECTOPOHHSS NPOBEPKa TOJIBKO OIHOIO

OIMPEACIICHHOI'0 YMCHU A, NOIMYCKACTCS BBIIIOJIHCHUC 3aJlaHUH 1O 06pa3uy.

Tematuueckuii KOHTPOJIb MO (U3KMKE MPOBOAUTCS B OCHOBHOM B YCTHOM M B MHUCbMEHHOM (opmax. /st TemaTHuecKUX MPOBEPOK BHIOMPAIOTCS

0a3oBbIC BOIIPOCHI I/I3y‘-IaCMOI7I TJIaBbl, JOITYCKACTCS BBIITOJHCHHUC 3aJIaHUi 110 06pa3uy.

WToroBslif KOHTPOJB N0 (pU3MKE MPOBOAUTCS B KOMOMHHUPOBAHHOM (opMe (B BUJE TeCTa U PEIIEHUH 3a]a4), JOMyCKAETCs BBINOJIHEHNUE 3a/laHui

10 O6p3.31_[y. HpI/I O9TOM HUTOroBas OTMCTKA BBICTABJIACTCA KaK CpC,Z[HI/Iﬁ OaJI.

OuneHka nucbMeHHBIX padoT
Onenka «5» craBuUTCS, €CIU:
- paboTa BBIIOJHEHA MOJIHOCTBIO;

- B JIOTUYCCKUX PACCYXKIACHUAX U 000CHOBAaHUH peuIiCHUs HET HpO66HOB )51 OIJ_II/IGOK;




- B PEIICHHH HET OMMUOOK (BO3MOXXHA OJHA HETOYHOCTb, OIMKCKA, KOTOpas HE SBJISICTCS CIEJACTBHEM HE3HAHHS WM HEMOHUMAaHUS y4eOHOTO
MaTepuaia).

OneHka «4» cTaBUTCS, €CIIH:

- €CJIM BBITIOJIHEHO, BepHO, Oosiee 60 % mpennoKeHHbIX 3aJaHui, TPH TOM BBITIOJHEHBI 33/IaHUS TIOBBIIIICHHOTO YPOBHSI CIIOKHOCTH.

Onenka «3» CTaBUTCS, €CIIH:

- €CJIM BBIIIOJIHEHO, BEpHO, 0T 30 % 10 60 % npenioxKeHHbIX 3aJaHUH, IPU ITOM OCHOBHOM XapakTep 3aJaHuil — penpOayKTUBHBIH;

- BBITTOJTHEHHBIC 3a7aHUs TTOKA3aJId, YTO 00yUaronuiics 00agaeT o0sa3aTeIbHBIMKI 3HAHUSAMHA U YMEHUSMH.

OrneHKa «2» CTaBUTCS, SCIIH:

- €CJIM BBIIIOJIHEHO, BEpHO, MeHee 30 % MpejIoKeHHbIX 3a/IlaHUi;

- paboTa moKa3ana MOJHOE OTCYTCTBHE y OOydYaromerocs o0s3aTelbHBIX 3HAHWA U YMEHHUH IO MPOBEPSEMON TeMe WIM 3HAYUTENbHAs YacTh
paboTHI BHITIOJIHEHA HE CAMOCTOSTEIBHO.

OueHka yCTHBIX OTBETOB

OrueHka «5» CTaBUTCS, CCIIH:

- TIOJTHO PACKPBUI COJIEpKaHUE MaTepralia B 00beMe, MPETyCMOTPEHHOM MTPOTPaMMOM B YIeOHUKOM;

- UBIIOKUJI MaTepHall TPAMOTHBIM $I3bIKOM, TOYHO HCIIOJIb3YsI MAaTEMATHUECKYI0 TEPMUHOJIOTHUIO U CHUMBOJHKY, B ONPEAEICHHON JIOTMYECKOM
MOCJICIOBATCIIBHOCTH;

- IPaBUJIHHO BBIMOJIHIII PUCYHKH, YEPTEKHU, TpadKU, COMyTCTBYIOIUE OTBETY;

- TIOKa3aJl YMEHUE WILTIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU MPUMEPAMU, MIPUMEHSITh €€ B HOBOM CHUTYaIllMH IPH BBITOJHEHUH MPAKTUYECKOTO
3aaHus,

- IPOJIEMOHCTPUPOBAJ 3HAHUE TEOPUH PaHEe N3YUEHHBIX COMYTCTBYIONINX TeM, C(DOPMUPOBAHHOCTh M YCTOMYMBOCTh UCTIOIB3YEMBIX MPU OTBETE
YMEHHH U HAaBBIKOB;

- OTBEYAJI CaMOCTOSITEIILHO;

- BO3MOXHBI OJTHA — JIB€ HETOYHOCTU MPU OCBEIIEHUE BTOPOCTENIEHHBIX BOMPOCOB MU B BBIKIAAKAX, KOTOPbIE OOYUYAIOLTUIICS JETKO UCTIPABUI
MOCJIe 3aMEYaHus yUUTEIIs.

Ornenka «4» CTaBUTCS, €CITU YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OTMETKY «5», HO MPH 3TOM UMEET OJIMH U3 HEJOCTATKOB:

- B M3JIOKEHUH JOMYIIEHBI HEOOMBIIHE MPOOebl, He UCKa3HUBIIee (PU3HMUECKOE COACPKAHIE OTBETA,

- IONYIIEHBI OJIUH — JBA HEJ0YETa MPU OCBEIIEHUH OCHOBHOTO COJIEP)KaHUS OTBETA, UCIIPABIICHHBIE TIOCTIE 3aMEUaHUs YIUTEIS,

- IOTMYIIeHBI OIMOKa Wi OoJiee IBYX HEAOYETOB MPH OCBEIICHWU BTOPOCTENIEHHBIX BOMPOCOB WM B BBIKJIAJKAX, JIETKO MCIPABIECHHBIE TIOCTIE
3aMEYaHMs YUUTEIS.

Onenka «3», eciu:

- HETOJIHO PACKPBITO COACpKaHWe MaTepuaia (COAep’KaHWe HW3JI0KEHO (parMeHTapHO, HE BCErja MOCJIeN0BaTeIbHO), HO TOKa3aHO oOIee
MMOHMMaHHKE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIE /ISl YCBOCHHUSI POTPAMMHOI0 MaTepuaa;

- UMEJUCh 3aTPYIHEHUS WIHM JOMYIIEHB OMMOKH B OMpEeIeHUN (PU3NIECKON TEPMUHOJIOTHH, YEPTEKax, BBIKJIAIKaX, UCIPABICHHBIE MOCTIE
HECKOJIbKMX HaBOJISAIIUX BOIPOCOB YUUTENS;

- 00ydarmuiicss He CIPaBHIICA ¢ TPUMEHEHUEM TEOPUH B HOBOW CHUTYyaIlUU NPH BBIMOTHEHUH MPAKTUUSCKOTO 33/IaHUS, HO BBIMTOJHUI 3aaHUS
00513aTeTFHOTO YPOBHS CIOXHOCTH;



- IIpU JJOCTATOYHOM 3HaHUH TEOPETHUUYECKOI0 MaTepHasa BbIsIBIEHA HEJOCTATOUYHAs CPOPMHUPOBAHHOCTh OCHOBHBIX YMEHHM 1 HABBIKOB.

OrneHKa «2» CTaBUTCS, SCIIH:

- HE PacKpbITO OCHOBHOE COJZIepKaHHe yueOHOro MaTepuana;

- 00HApYKEHO HE3HAHKME 00YJArOIIUMCS OOJBIICH MTH HanboJiee BAXKHON 4acTH Y4eOHOTO MaTepuaa;

- JIOMYyIIEHbl OMIMOKU B ONPEAEICHUH MOHATUH, IPU UCIOJIb30BAHUU MAaTEMaTHUECKOM TEPMUHOJIOTHH, B PUCYHKAX, YepTexkax WiM rpadukax, B
BBIKJIa/IKaX, KOTOPbIE HE UCIIPABJIEHbI II0CIIE HECKOJIbKHUX HABOAIIMX BOIPOCOB YUUTEIS;

- oOyuarouuiics oOHapyXHJI IOJHOE HE3HAHHWE M HEIOHMMaHHE HM3y4aeMoro y4eOHOro marepuaiga WM HE CMOI OTBETUTh HM Ha OJUH M3
IIOCTABJIEHHBIX BOIIPOCOB 10 U3yUYEHHOMY MaTepHuaiy.

Tect

- OeHKa «5» — BEpHO BBIIIOJIHEHO BCE 3aaHUSI.

- Ornenka «4» — BEpHO BBITIOJIHEHO Oosiee 60% 3amaHuii.

- Onenka «3» — BepHO BbITIOJIHEHO OT 30% 10 60% 3amanuid.

- OneHka «2» — BepHO BbinojaHeHo MeHee 30% 3amanuii.

Kpurepun oueHuBaHus pacyeTHOM 3a1a4H

Pemienue kax0i 3a1a4m OLIEHUBACTCSI, IPUYEM 32 OIIpeJIeIEHHbIE TIOIPEIIHOCTH OLEHKA CHUXKAETCSI.

Omnenka «5». [lomydeH BepHbI OTBET B 00IIEM BUJE M NMPABIILHBINA YHCICHHBIH OTBET C YKa3aHUEM €T0 Pa3MEpHOCTH, IPU HATMYUU UCXOIHBIX
YPaBHEHUH B «0OLIeM» BHJIE — B «OYKBEHHBIX» 0003HAUCHUSIX.

Onenka «4». OTCyTCTBYeT YHCICHHBIM OTBET, WM apuU(pMeThdecKas OIMOKa NpU €ro MOJy4YCHHWH, WIM HEeBepHas 3amuch pPa3MEPHOCTH
MIOJIyYEHHOH BEJIMUYMHBL. 3a/1a4ya peleHa no AeicTBusAM, 0e3 moaydeHus oomeil popMyIibl BEIYUCIIEMON BETUYUHBI.

Onenka «3». 3anucanbl Bce HEOOXOAUMbIE YPaBHEHUSI B 00ILIEM BHJI€ U U3 HUX MOXHO MOJYYUTh IPABUIbHBIN OTBET (00yUaromuiics He ycremn
PeLuTh 3a/1a4y /10 KOHLA I HE CIPABUJICS ¢ MATEMaTHUYECKUMH TPYIHOCTSIMM). 3alMCaHbl OT/IEJIbHBIE YpaBHEHUS B OOIIEM BHUJIE, HEOOXOAUMBIE /IS
pelIeHus 3a/1auH.

Onenka «2». He 3anucanbsl Bce He00X01MMBbIE€ YpaBHEHUS B O0IIEM BUJIE, IOMYIIEHbI BEIYUCIUTEIbHBIE OIINOKY.

Kpurtepuu onenuBanus 1adopatopHoii padoThl

OneHka «5» CTaBUTCS, €ClAM OOy4YaroLIMiics BBHINONHSET paboTy B IMOJHOM O0beMe C COOIIOJCHHEM HEOOXOIUMON MOCIEeI0BATENbHOCTU
IIPOBE/ICHUS OIBITOB U U3MEPEHHI; CAMOCTOATENBHO U PALMOHAIBHO MOHTHPYET Heo0X0AuMOoe 000pyI0BaHKE; BCE OMBITHI MPOBOAMUT B YCIOBUSX U
peXHUMax, 00ecreynBaronX MOTyYeHHE MPaBUIIbHBIX PE3YJIbTaTOB U BHIBOIOB; COOJIOJAaET TPEOOBaHNUS MTPaBMJI TEXHUKH 0€30IIaCHOCTH; MPABUIIBHO U
aKKypaTHO BBINOJIHSAET BCE 3aIIMCH, PUCYHKH, YEPTEXKH, TpaMKH, BHIYUCIEHUS; IPABIIIBHO BBIMOJIHACT aHAIN3 ITOTPELIHOCTEH.

OnenHka «4» CTaBUTCS, €CIU BBIMOJIHEHBI TPeOOBaHUS K OIIEHKE «5», HO ObUIO JAOIMYIIEHO ABa-TPU HeAO0YeTa, He Oojiee 0JHOM HerpyOoi omuoKu
1 OJTHOTO HEJI0YETA.

Onenka «3» cTaBUTCS, €CIM padoTa BHIIIOJHEHA HE MOJTHOCTHIO, HO 00bEM BBIIIOJHEHHOW €€ YacTH MO3BOJISIET MOTYYUTh MPaBUIIbHBINA PE3yJIbTaT
Y BBIBOJI; WJIM €CITU B XO/JI€ MIPOBEJICHUS OTIbITa U U3MEPEHUSI OBbLIH JIOMYIIEHBI OIIMOKH.

OneHka «2» CTaBUTCS, €CIM padoTa BHINOJHEHA HE MOJTHOCTHIO WM OOBEM BBIIOJHEHHOW YacTH pabOThl HE MO3BOJISET ClIeNaTh NMPaBUIbHBIX
BBIBOJIOB; MJIM €CITU OIBITHI, U3MEPEHUsI, BEIUMCIICHUS, HAOIIOACHUS IPOU3BOIMINCH HETPABUIBHO.

[Ipy yCTHOM M NHCHMEHHOM OLIEHMBAaHUU YUYHMTHIBAIOTCS WHAMBHAyalbHble ocoOeHHocTH oOydaromuxcs ¢ OB3 (3I1P), ocymecTBusiercs
MH/IMBUYaTbHBIA MOJIX0/ K KAKAOMY YUYCHHKY.
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