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IHosicHuTeIbHAA 3aIUCKA

IlenTppl 00pa3oBaHMSA €CTECTBEHHO-HAyyHOW HampaBieHHOcTH «Touka pocta»
CO3/1aHbI C LENbIO Pa3BUTHA Yy OOY4YaIOIMXCSl €CTECTBEHHO-HAYYHOM, MaTEMaTHYECKOMH,
UHPOPMAIIMOHHON TpPaMOTHOCTH, (OPMHUPOBAHUS KPUTHUECKOTO M KPEATUBHOTO
MBIIIEHUS, COBEPUICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOW HANpPABJICHHOCTH, a
TaKKe JUIsl IPAaKTHYECKON 0TpabOTKH y4eOHOro MaTepuaa 1o yueOHbIM NpeaMeraM
«Duznkay.

eab 1 3a1aun
Peanuzaniysi ocHOBHBIX 00111€00pa30BaTEIbHBIX MPOTPAMM IO YUSOHBIM IIpeaMeTam
€CTEeCTBEHHO-HAYYHOW HAMPABJICHHOCTH, B TOM YHCJIE B paMKaX BHEYPOUYHOI
JEATEIIBHOCTH 00yJaroIuXCsl.

PazpaboTka u peanuzanus pa3HOYPOBHEBBIX JIOMOJIHUTEIBLHBIX 00I1e00pa30BaTEIbHBIX
MIPOTPaMM €CTECTBEHHO-HAYYHOMN HAIIPaBJIEHHOCTH, & TAKKE UHBIX IMPOTPaMM, B TOM
YUCJIC B KAHUKYJISIPHBIN EPUOI.

Bogyieduenue yyamuxcs B MpOEKTHYIO J€ATeIbHOCTD.

Coznanue nentpa «Touka poctay mpeanoiaraet pa3BUuTe 00pa3oBaTeIbHOM
UH(PaCTPYKTYphl 00111€00pa30BaTENBHON OpraHru3alii, B TOM YUCJIE OCHAILICHUE
00111e00pa30BaTeNIbHON OpraHU3alluid KOMIIBIOTOPHBIM U UHBIM 000PYI0BAaHUEM:

000pyI0BaHUEM, CPEICTBAMU O0YUEHHUS U BOCIIUTAHUS JUIsl U3YUEHUS (B TOM YHUCIIE
HKCIEPUMEHTAIBHOI0) IPEIMETOB, KypPCOB, TUCUHUIUINH (MOyJIel) €CTECTBEHHO- HAYYHOH
HaITPaBJIEHHOCTHU MPU peATM3allii OCHOBHBIX 00111€00pa30BaTEIbHBIX IPOrPaMM U
JOTIOJTHUTENBHBIX 0011€00pa30BaTENbHBIX TPOrpaMM, B TOM YUCJIIE IJIs1 PaCIIUPEHUS
cozepkaHusl y4eOHbIX MpeaMeToB «Pu3nkay 000pya0BaHUEM, CPEACTBAMU O0YUEHUS U
BOCIIMTAHUS JUIsl peaj3aldy porpamMm JO0MOJIHUTEIbHOTO 00pa30BaHMS €CTECTBEHHO-
Hay4YHOW HaNpaBJIECHHOCTEH;

[Mupposas nabopaTopusi KapAMHAIBHBIM O0pa30M H3MEHSET METOJUKY U COJEpKaHue
OKCHEPUMEHTAIBHOW  JEATEIBHOCTM M I[OMOTAeT PEUIMTh  BBILIENEPEYUCIECHHBIE
npobnemsl. Lupoknii ciekTp HUPPOBBIX JATYUKOB MO3BOJISIET YUAIIMMCS 3HAKOMHUTBCS C
napameTpamMu (PU3MYECKOTr0 SKCIEPUMEHTa HE TOJIbKO Ha KauyeCTBEHHOM, HO M Ha
KOJIM4eCTBEHHOM ypoBHe. C moMOuIpl0 HUPPOBON JabOpaTOpuud MOKHO TPOBOJIUTH
JUIMTENBHBIA  DKCIIEPUMEHT Ja)K€ B OTCYTCTBUM JSKcrepuMmeHTtaropa. Ilpm sTom
U3MepseMble JaHHbIE U PE3YNbTAThl UX 00paOOTKH OTOOPaXKAIOTCS HEMOCPEACTBEHHO Ha
DKpaHe KOMIIBIOTEpA.

* npouecce GOPMUPOBAHUS IKCIEPUMEHTAIBHBIX YMEHUN 10 QU3UKE yUAIIUNUCS YUUTCS
IPEICTaBISITh HHYOPMALIHIO 00 UCCIEIOBAaHUH B UETHIPEX BUAX:

B BepOaJIbHOM: OMHMCHIBATh AKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIENb
HKCIIEpUMEHTa, (PUKCUPOBATh BHUMAHUE Ha U3MEPSEMbIX (PU3NUECKUX BEIMUYMHAX,
TEPMUHOJIOTHH;

B TaOJIMYHOM: 3aIIOJIHATH TAaOJUIIBI JAHHBIX, JIEKAIINX B OCHOBE IOCTPOCHUS
rpadukoB (IpU 3TOM Yy y4alllMXCsl BOZHUKAET MEPBUYHOE MPEICTABICHUE O
MacmTabax BeJIMYMH);

B IpaMUeCcKOM: CTPOUTH I'padUKu 1O TaOIMYHBIM AAHHBIM, YTO MO3BOJISIET IEPEUTH

K BBIIBHJKCHHIO TUIIOTE3 O XapaKTCPC 3aBUCUMOCTH MCIKIY (bI/ISI/I‘ICCKI/IMI/I



BEJIMYMHAMU (MIPU ATOM YUHUTENb MOKA3bIBAET MPEUMYIIECTBO B BU3YaTU3AIIUU
3aBUCUMOCTEN MEX]ly BEIMYMHAMM, HATISAHOCTh U MHOTOMEPHOCTH);
B QHAJIUTUYECKOM (B BHJI€ MAaTEMAaTUYECKUX YPaBHEHUH ): MPUBOJUTH
MaTEeMaTUYECKOEe OMUCAHUE B3aUMOCBSI3U (PU3UUECKUX BEJIMUYMH, MATEMAaTUYECKOE
0000111eHHE TTOTYYEHHBIX PE3YIbTaTOB.

Hudporsie 1adbopaTopur MO3BOJISIOT CYIIECTBEHHO SKOHOMHTH BPEMSI, KOTOPOE MOXKHO
MOTPATUTh HAa (DOPMUPOBAHKE UCCIICAOBATEILCKIUX YMEHUHN yUallIUXCsl, BRIPAKAIOITUXCS B
CICAYIOIIUX JICUCTBUSAX:
ompeesieHre MPoOIeMbl; TOCTaHOBKA

HCCJIE0BATEJILCKOH 3aJa4H;

IJIaHUPOBAHUE, PEIIEHUE 3a1a9H,

BBIJIBIDKCHHUE THIIOTE3, TOCTPOCHHE

MOJIeNIeH, SKCIIepUMEHTaIbHAs

MIPOBEPKA TUIIOTES.



IlnaHupoBaHue pe3yJIbTATOB OCBOCHHUSI Y4eOHOro mnpeaMera
JIn4HOCTHBIE Pe3yJIbTATHI
OObyyarommiics MOJyYUT BO3MOXKHOCTH JUIsI  (DOPMHUPOBAHHS  CIICITYFOIHX

JUYHOCTHBIX PE3YJIBTATOB:
* pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYAJBHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e yOEXIEHHOCTh B BO3MOYKHOCTH MO3HAHUS MPUPOJIbI, B HEOOXOJAUMOCTH Pa3yMHOIO
UCIIOJb30BaHUsl JOCTH)KEHUNM HAyKW W TEXHOJIOTMM M1 JalbHEHIIEro pa3BUTHUSA
YeJI0BEYECKOTO 00IIEeCTBa, YBAXKEHHUE K TBOPIIaM HayKU U TEXHUKHU, OTHOIICHUE K (PU3HKE
KaK K JIEMEHTY O0IIEYEI0BEUYECKOU KYJIbTYPHI;

* CAMOCTOATEIbHOCTh B IPUOOPETEHUHN HOBBIX 3HAHUN U IPAKTUYECKUX YMEHHIA;

* TOTOBHOCTH K BBIOOPY JKU3HEHHOTO IyTH B COOTBETCTBHH C COOCTBEHHBIMHU
UHTEpECaMU U BO3MOKHOCTSIMH;

* MOTHBaLUs 00pa30BaTEIbHON 1EATEILHOCTH HAa OCHOBE JTUYHOCTHO
OPUEHTUPOBAHHOIO NMOJAX0/A;

* (hopMHpoBaHHUE LIEHHOCTHOI'O OTHOIIEHUS APYT K APYTY, K YUUTEII0, K aBTOpaM
OTKPBITUN U N300pETEHMI, K pe3yJibTaTaM 00yUueHUs.

MeranpeaMeTHbie pe3yJbTaThl

OOyyaromuiics MOJIy4YUuT BO3MOKHOCTb JUIsl POPMHUPOBAHUS CIEAYIOIINX METAIIPEIMETHBIX
pE3yNIbTATOB:

* OBJIQJCHHE HABbIKAMU CAMOCTOSTEIBHOTO MPUOOPETEHUST HOBBIX 3HAHM,
OpraHu3alMd  y4eOHOM  JIeATENbHOCTH, [IOCTAHOBKM  IleJiel, IUIAaHWPOBAHUA,
CAaMOKOHTPOJISI U OLIEHKH PpEe3yJbTaTOB CBOEW AESITENBHOCTH, YMEHUAMH MPEABUACTD
BO3MO>KHBIE PE3YJITATHI CBOUX JCHCTBUM;

* MOHMMAHHUE pA3IUYUA MEXIYy HCXOAHbIMM (aKTaMd U THUINOTE3aMH I HX
OOBSCHEHUS, TEOPETHUYECKUMHU MOJEISMU M peajbHbIMH OOBEKTaMH, OBJIAJCHHE
YHUBEpPCAJIbHBIMU YUYEOHBIMU JIEHCTBUSIMH Ha MpHUMeEpax THUIOTe3 A OOBSICHEHMS
U3BECTHBIX (DAKTOB M IKCIEPUMEHTAIbHOW TMPOBEPKU BBIJBUTAEMBIX THIIOTE3,
pa3pabOTKHU TEOPETUUECKUX MOJICNICH MPOIECCOB WU SIBJICHU;

* (opmupoBaHHME yMEHMI BOCIpUHUMATh, IHepepadaTbiBaTh U  NPEABIBIATH
uH(pOpMaIMI0O B CJIOBECHOW, OOpa3HOU, CUMBOJIMYECKOW (QopMax, aHAIU3UPOBaTh U
nepepabaTbIiBaTh MOJYYEHHYI0 HMH()OpPMAIMI0 B COOTBETCTBHUH C IOCTaBICHHBIMU
3a/layaMy, BbLIEIATb OCHOBHOE COJEP)KaHHE NMPOYUTAHHOIO TEKCTAa, HAXOAWTh B HEM
OTBETHI HA NTOCTABJICHHBIE BOIIPOCHI U U3J1ararhb €ro;

* IPUOOPETEHHE OIBITA CAMOCTOSITEIBHOTO MOUCKA, aHAIM3a U 0TOOpa MHpOpMaIuu ¢
MCITIOJIb30BAaHUEM PA3IMYHbIX UICTOYHUKOB U HOBBIX MH(POPMALIMOHHBIX TEXHOJIOTHH JJIs
pelIeHus 03HaBATENbHBIX 3a/1a4;



* pa3BUTHE MOHOJIOTMYECKOW M THAJIOTUYECKOM pEeY, YMEHUS BbIPAKAaTh CBOM MBICIIH,
CHOCOOHOCTH BBICIYLIMBaTh COOECEHUKA, TOHUMATh €ro TOYKY 3pEHUs, NPU3HABATH
IPaBO APYTOro YejIoBeKa HaA NHOE MHEHUE;
* OCBOCHHME NMPUEMOB JEWCTBUI B HECTAHAAPTHBIX CHUTyalUsX, OBJIAJCHHE
IBPUCTUYECKUMU METOJAMU pELIEHUsI TPOOIeEM;
* (popmupoBanue ymeHuil paboTaTh B TPYMIIE C BHITOJIHEHUEM PA3TUYHbBIX COLIUATBHBIX
poJiel, IPEACTaBIATh U OTCTaUBaTh CBOU B3IJISIIBI U YOEKIEHHUSI, BECTU AUCKYCCHIO.
PeryasituBubie YY /|

OOyyJaromuiics TMOJYYUT BO3MOXHOCTh Ui (POPMHUPOBAHUS CICAYIOUINX
peryJaTuBHbBIX Y Y /1.
1. VYMeHue caMOCTOSATENBHO OMPENEATh eI 00yUeHus, CTaBUTh U (POPMYITUPOBATH
HOBBIE 3a/1a4M B y4€0€ U [M03HABATEIbHOM JESATENIbHOCTH, Pa3BUBATh MOTUBbI U UHTEPECHI
CBOEH MO3HABATENbHOU JeATeIbHOCTH. OOyUalomMiCs CMOXKET:
* AaHAJIM3UPOBATH CYIIECTBYIOIINE U INTAHUPOBATh OyAylue o0pa3oBaTeIbHbIE
pE3yNbTaThL;
* UACHTU(DUIIMIPOBATH COOCTBEHHBIE MPOOJIEMBI U OMIPEALIATh IJIABHYIO MPOOIIEMY;
* BBIJIBUTaTh BEPCUM PELICHUS TPOOIEeMbI, (POPMYIUPOBATH TUIIOTESHL,
IIPENBOCXUIIATh KOHEYHBIN PE3yJIbTAT;
* CTaBUTH 11€JIb JIEATEILHOCTH Ha OCHOBE OINPEACIEHHON TPOOIEMbI U
CYILIECTBYIOIIMX BO3MOKHOCTE;
* popMynHpoBaTh yueOHbIE 33a41 KaK MIaru JOCTHKEHHSI IOCTABJICHHOM 1€JIH
NEesATEIbHOCTH;
* 000CHOBBIBATH 1EJIEBbIE OPUEHTHUPHI U IPUOPUTETHI CChUIKAMH Ha LIEHHOCTH,
yKa3bIBasi U 00OCHOBBIBAs JIOTHYECKYIO MOCIEI0BATEILHOCTD 1ATrOB.
2. YMeHHE CaMOCTOSITeNIbHO IUJIaHUPOBAaTh MYTH AOCTHXKEHUS ILeJield, B TOM 4YHCIIe
aIbTEpHATUBHBIC, OCO3HAHHO BBIOMpaTh Haubosee 3(PPEeKTUBHBIE CIOCOOBI PEIICHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4. OO0yUJaronuics CMOXKET:
* OIpenesATh HeoOXoaruMoe(bie) NelCTBUE(s1) B COOTBETCTBUU C YUEOHOU U
M03HABATEJIbHOM 3a1auaMu M COCTaBJISITh aJITOPUTM €ro(MX) BHIIOJTHEHHUS;
* 000CHOBBIBATH U OCYILECTBISATH BBIOOP Hambosee 3(h(HEeKTUBHBIX CIOCOO0OB
pelieHus: yueOHbIX U MO3HABATENbHbIX 33/1a4;
* ONPEIENATH/HAXOIUTh, B TOM YHCIIE U3 MPEJI0KEHHBIX BAPUAHTOB, YCIOBHS JIJIs
BBINIOJIHEHUS Y4€OHON M NO3HABATENLHOM 3a/1a4;
* BBICTpaMBaTh XU3HEHHbIC IJIaHBI HAa KpaTKOCpouHoe Oyayiiee (3asdBlIATH LEJIEBbIC
OpUEHTHUPBI, CTAaBUTh aJICKBATHbIE MM 33Jaud M TpeuiaraTh ACHCTBUA, yKa3biBas U
000OCHOBBIBAs JIOTHUECKYIO TTOCIIEOBATENBHOCTD 1IArOB);



* BBIOMpaTh U3 NPEIJIOKEHHBIX BAPUAHTOB U CAMOCTOSITENILHO UCKATh
CpellcTBa/pecypchl Ui pelIeHUs 3a/1a4i/A0CTUKEHUS LIETH;

* COCTAaBJISTH IUJIAH PEIIeHUs] MPOOJIEMbI (BBIMOIHEHUS IPOEKTA, MPOBEACHUS
UCCJIeIOBAHNUS );

*  ONpenessaTh MOTEHIHMAIBHBIC 3aTPYTHEHUS IPU PEIICHUHN Y4eOHO 1
MO3HABATEJIbHOM 331a4u M HAXOJIUTh CPECTBA JIJISl X yCTPaHCHHUS,

* OMUCHIBATH CBOH OIBIT, OPOPMIISISL €TO JIsI IEPEAaYu IPYTUM JIIOJISIM B BUJIE
TEXHOJOTHH PEIICHUs MPAKTUUECKUX 3aJ1au ONpeAeIEHHOTO KJIacca;

* IJIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIUBUIyAIbHYIO 00pa30BaTEIbHYIO
TPAEKTOPHUIO.

3. YMeHue COOTHOCHUTh CBOM JCHCTBUS C IUIAHUPYEMBIMH peE3yJibTaTamH,
OCYIIECTBISTH KOHTPOJb CBOEH JEATETLHOCTH B MPOLECCE AOCTHKEHHS pPE3yJbTara,
OTPEENATh CIOCOObl JACHCTBUM B pamMKax NPEJIOKEHHBIX YCIOBHH M TpeOOBaHUM,
KOPPEKTUPOBATh CBOM JACWCTBUS B COOTBETCTBUM C W3MEHSIOIIECHCS CHUTYyalUei.
OO0y4aronmncs CMOXKET:

* OIPEENATh COBMECTHO C MEaroroM U CBEPCTHUKAMH KPUTEPUU TUTAHUPYEMBIX
PE3yNbTAaTOB U KPUTEPHUH OLICHKU CBOEH yueOHOU JEsITEIbHOCTH;

* CUCTEMATH3UPOBATh (B TOM YHCJI€ BHIOUPATH MPUOPUTETHBIC) KPUTEPUU
TUTAHUPYEMBIX PE3yJIbTATOB U OIICHKH CBOEH JCSITEbHOCTH;

* OTOMpaTh HMHCTPYMEHTHI JUIsl OLICHWBAHUSA CBOEW JEATEIbHOCTH, OCYLIECTBIIATH
CaMOKOHTPOJIb CBOEH JCSITENFHOCTH B PaMKaXxX MPEIIOKEHHBIX YCIOBUN U TPEOOBAHMUIA;
* OIICHUBATh CBOIO JIEATEILHOCTh, APTYMEHTHPYS IPUYUHBI TOCTIKEHUS WIH
OTCYTCTBHSI IJIAHUPYEMOTO Pe3yJIbTaTa;

* HaXOJUTh IOCTATOYHBIE CPEACTBA VISl BHITTOJIHEHUST YUeOHBIX JEHCTBUI B
M3MEHSIOIIEHCS CUTYallMU W/WIIK TIPU OTCYTCTBUU IUIAHUPYEMOTO PE3yIbTaTa;

* paboTas Mo CBOEMY IIaHy, BHOCHTHh KOPPEKTHUBHI B TEKYIIYIO JESTEIHHOCTh HA OCHOBE
aHalM3a W3MEHEHWH CHUTyallid Jis TOJNyYeHHUs 3aIlIaHWPOBAHHBIX XapaKTEPUCTHK
MPOyKTa/pe3ynbTara;

* YCTaHaBIMBATh CBSI3b MEXIy TMOJTYYCHHBIMH XapaKTepUCTUKaMU TPOAYKTa U
XapaKTepUCTHUKaMHU Ipoliecca JAEATEIbHOCTH M IO 3aBEpUICHUH JESATEIbHOCTU
npemsiaraTh M3MEHEHHE XapaKTePUCTHK TMporecca Ui TOJMy4YEHUs YIIyYIIeHHbBIX
XapaKTePUCTHUK MPOAYKTa;

* CBEPSATH CBOU JICHCTBHUS C LIEIbIO M MIPU HEOOXOAUMOCTH UCTIPABISATH OIITHOKH
CaMOCTOSITENILHO.

4. YMeHue OIIeHUBATh MPABMIILHOCTH BBHITTOJHEHUS YUeOHOH 3a1aun, COOCTBEHHBIC
BO3MOXHOCTH €€ pereHusi. O0yJaronuics CMOXKET:

* OTIPEICNSATh KPUTEPHUU MTPABIIIBHOCTH (KOPPEKTHOCTH ) BBITIOJTHEHHS Y4eOHOM

3a/1a4i;



* aHAJIM3UPOBATH U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO

WHCTPYMEHTApUS JUIs BBIMOJIHEHUS yueOHOM 3a1auu;

* CBOOOJTHO TOJIH30BATHCS BHIPAOOTAHHBIMH KPUTEPHSMH OIIEHKU M CAMOOIICHKH, HCXOIS
U3 1IeJT U UMEIOIIUXCS CPEICTB, pasinyasi pe3yJbTaT U CIIoCOObI ICHCTBUI;

* OLIEHUBATh MPOAYKT CBOCH JNEATEIBHOCTH IO 33aHHBIM H/HIIA CAMOCTOSITENIHHO
ONpeAeNEHHBIM KPUTEPUSAM B COOTBETCTBUU C LIENIBIO ACSTENBHOCTH;

* 000CHOBBIBATh TOCTUKUMOCTH II€JIM BHIOPAHHBIM CITIOCOOOM Ha OCHOBE OIICHKU

CBOMX BHYTPEHHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

* (UKCHPOBATH U AHAIM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

5. BrmageHue oOcCHOBaMHM CAaMOKOHTPOJIS, CAaMOOLIEHKH, NPHUHATHS pElIeHUud U
OCYIIECTBJICHUSI OCO3HAHHOTO BBHIOOpA B Y4EOHOW M TMO3HABATENLHON NEATEIHLHOCTH.
OOyuaromuncs CMOXET:

* Ha0moJaTh M  AaHAJIM3UPOBATh COOCTBEHHYIO Y4eOHYI0 M  II03HABaTEJbHYIO
NEeSATEIbHOCTD U JIEATEIBHOCTD IPYTUX 00yUYaroIIUXCs B MPOLIECCE B3aUMOITPOBEPKHU;

* COOTHOCHTD PEaJIbHBIC U TJIAHUPYEMbIE Pe3yIbTaThl HHIUBUTY ATbHOM
00pa30BaTeIbHOMN IEATEILHOCTH U JIENATh BBIBOJIBI;

* IPUHUMATh PEIICHNUE B yUeOHON CUTYalluu U HECTU 32 HET'O OTBETCTBEHHOCTD;

* CaMOCTOSITENIBHO OINPEAEIATh IPUYMHBI CBOETO yCIIEXa WM HEyclexa U’

HaXOAUTh CIIOCOOBI BBIXO/A U3 CUTYAIlMH HEYCIEXa;

* PETPOCHEKTUBHO OIpPEAENATh, KaKUe JEHCTBUS MO PEUICHUIO YYEeOHOM 3aJaduu WU
napaMeTpsl ATHX JCUCTBUN MPUBENTH K MOJIYYCHHIO MMEIOIIEToCs MPOAYKTa yd4eOHOH
NesATEIbHOCTH;

. JE€MOHCTPHUPOBATh IPUEMBI peryNsIuu
NCUXO(PU3NOIOTHIECKUX/IMOIIMOHATBHBIX ~ COCTOSIHMM  Juis  TocTixkeHus: s dexra
YCIOKOEHHUS (YCTPaHEHUS YMOIIMOHATILHON HAMPSHKEHHOCTH ), 3(hPeKTa BOCCTAHOBIICHUS
(ocnabiieHust TPOSBICHWM  yTOoMJieHUs), dddexra axTuBU3aUUU  (MOBBIICHUS
NCUXO(PU3NOIOTHIECKON PEAKTUBHOCTH).

ITo3HaBaTeabHbIe YY ]

OOyuarouiics MNOJIYYUT BO3MOXKHOCTH JUIsl  (DOPMUPOBAHHS  CIEAYIOMIMX
no3HaBaTenbHBIX YY/I. 1. YMeHue onpenensts MOHITHS, CO3/1aBaTh 0000IICHU,
YCTaHABIIMBATh aHAJIOTUHU, KJIACCU(PUIIMPOBATH, CAMOCTOSATEIHHO BEIOUPATh OCHOBAHMUS
Y KPUTEPUH 7S Kiaccu(pUKaIiy, yCTaHaBIUBATh

NPUYUHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH JIOTMYECKOE PACCYXKJEHUE, YMO3aKIIOYEHUE
(MHIYKTUBHOE, NEAYKTUBHOE, 110 aHAJIOTHH) U JIeJaTh BbIBOIbI. OOyYaroUIuiicss CMOXKET:
* IOAOMpATh CJIOBA, COMOJYMHEHHBIE KIIOUEBOMY CIIOBY, OMNPENEISIONINE €ro
IIPU3HAKU U CBOMCTBA;



* BBICTPAUBATh JIOTHYECKYIO IIETIOUKY, COCTOSIIYIO U3 KIIFOUEBOTO CIIOBA U
COMOTYMHEHHBIX €MY CJIOB;

* BBIJICIATH OOLIWI NPU3HAK JIBYX HJIM HECKOJbKHX MPEAMETOB UJIU SIBJICHUN U
0OBSACHATH UX CXOJICTBO;

* 00BEIUHATH MPEAMETHI U SBJICHUS B TPYIIIHI IO ONPEICIEHHBIM MPU3HAKAM,
CpaBHUBATH, KJIACCU(DUIIMPOBATH U 00001IaTh (PAKTHI U SIBJICHHUS;

* BBIJICIIATH SBJICHHUE U3 OOIIETO Psiia IPYTUX SBICHHM;

* OMPENENATh OOCTOSTENBCTBA, KOTOPBIE MPEAIICCTBOBAIM BO3HUKHOBEHHUIO CBSI3H
MEXY SBJICHUSMH, U3 3THX OOCTOSITCIIBCTB BBIACIISTEH ONPEICIIAIONINE, CIIOCOOHBIC OBITh
IMPUYHHON JAHHOTO SIBJICHMS, BBISIBIISITh IPUYUHBI M CIICACTBUS SBIICHUI;

* CTPOUTH PACCYXKICHHE OT OOIIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM U OT
YJACTHBIX SBJICHUH K OOIIUM 3aKOHOMEPHOCTSIM;

* CTPOUTH PACCY’KJICHNE HA OCHOBE CPABHECHHSI TIPEIMETOB U SIBJICHUH, BBIICIISS MIPU
3TOM OOIIME MPU3HAKY;

* M3J1araTh MOJYYCHHYIO HH(OPMAITIIO, MHTEPIPETUPYS €€ B KOHTEKCTE peraeMoi
3a1a4H;

* CaMOCTOSITEIBHO YKa3bIBaTh HAa MH(POpMAIIHMIO, HYKIAIOIIYIOCS B IIPOBEPKE,
npejuiarath ¥ MpUMEHSTh CIIOCO0 ITPOBEPKU TOCTOBEPHOCTH MH(DOpMAIIHH;

* BepOaan30BaTh YMOIIMOHATILHOE BIICUATIICHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

* OOBSCHATH SBJIEHHUS, IIPOIECCHI, CBS3M M OTHOIICHHUS, BBISBISIEMBIE B XOJI€
MO3HABATEIbHOM W HCCIIEIOBATEIBCKON JEATCIBHOCTH (MPUBOAUTL OOBSICHEHHE C
U3MEHEHHUEM (OPMBI TIPENCTABICHUSA, OOBSACHATH, NCTATU3UPYS WM 0000IIas;
OOBSCHATH C 3aIaHHON TOYKH 3PCHHUS);

* BBIBIATH W HA3blBaTh MNPUYMHBI  COOBITHS, SIBJICHHS, B TOM  YHCIIC
BO3MOXKHBIE/HAN00JIee BEPOSITHBIC TNPHUUYMHBI, BO3MOXKHBIC IIOCIEJCTBHS 3aJlaHHOU
MPUYUHBI, CAMOCTOSITEIIFHO OCYIIECTBIISS IPUYHMHHO-CIICICTBEHHBIN aHAJIN3;

e JeraTh BBIBOJ, HA OCHOBE KpPHTHUYECKOTO aHajgn3a pa3HBIX TOYEK 3PEHUS,
MOATBEP)KIATh  BBIBOJ,  COOCTBEHHOW  apryMEHTallMed WM  CaMOCTOSTEIBHO
MOJTYYCHHBIMH JTAHHBIMH.

* . YMeHHe cO3/1aBaTh, IPUMEHSTh M IPEOOPa30BbIBATh 3HAKHU M CUMBOJIbI, MOJICIIA M CXEMBI
JUTSL pEIlIeHUs Yu4eOHBIX 1 TIO3HABATEIbHBIX 3a1a4u. OOy4Jaromuics CMOXKET:

* 0003HaYaTh CHMBOJIOM U 3HAKOM IIPEIMET H/WJIH SBJICHHUC;,

* OMNpPENeNATh JOTUYECKUE CBSI3M MEXKIY MPEAMETAMU U/WITH SIBJICHUSIMH,

0003HAYaTh JAHHBIE JIOTHUECKHE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

* co3/71aBaTh AOCTPAKTHBIN WU pealbHbIN 00pa3 mpeaMeTa U/ Ui sSIBIICHUS;

* CTPOUTH MOJICJIb/CXEMY Ha OCHOBE yCJIOBHI 3a/1a4l U/WJIU CIIoco0a e€ pereHus;

* co3IaBaTh BepOaNbHBIE, BEIIECTBEHHbIE U MH(DOPMAITMOHHBIC MOJIEH C BBIICIICHUEM
CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA JIJIsl ONPEACIICHUs CIIOoco0a pelieHus 3a]ja4u B
COOTBETCTBUU C CUTYaLIUEH;



* MpeoOpa30BBIBATh MOJETU C IETBI0 BBISBICHHUS OONIUX 3aKOHOB, OMPEIEIISIONINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

* TIEPEBOJIUTH CIOXKHYIO IO COCTaBy (MHOIOACIEKTHYI0) HWHGOPMALMIO U3
rpagu4ecKoro Wi (PopMaIu30BaHHOTO (CHMBOJIBLHOTO) MPEICTABICHUS B TEKCTOBOE U
Ha000pOT;

* CTPOUTH CXEMY, AITOPUTM JICUCTBUS, UCHIPABIATH U1K BOCCTAHABINBATH HEU3BECTHBIN
paHee alropuT™M Ha OCHOBE UMEIOIIETOCS 3HaHUS 00 00bEKTE, K KOTOPOMY MTPUMEHSIETCS
aITrOpUTM;

* CTPOUTH JI0KA3aTEIbCTBO: MPAMOE, KOCBEHHOE, OT IIPOTUBHOIO;

* AHATM3UPOBATH/PeDICKCUPOBATH OIBIT Pa3padOTKU U peaTu3alui y9eOHOTO MPOEKTa,
UCCJeNOBaHUs  (TEOPETUYECKOTO, HSMIMUPUYECKOr0) Ha OCHOBE IMIPEJIOKEHHON
npoOJIeMHON CHUTyalluy, MOCTABICHHOW LENW W/WIM 3aJaHHBIX KPUTEPUEB OLEHKU
NPOAYKTa/pe3ynbTara.

* CMmpicioBoe ureHue. OO0ydaronuics CMOXKET:

* HaXxOJIUTh B TEKCTE TpeOyemyro nHGopMaIuio (B COOTBETCTBHUH C LIETSIMU CBOEH
JIEATEIIbHOCTH);

* OPUEHTHUPOBATHCS B COJICPKAHUU TEKCTA, MIOHUMATh LETOCTHBIA CMBICH TEKCTA,
CTPYKTYpHPOBATh TEKCT;

* YCTaHABIUBATh B3aUMOCBSI3b ONMUCAHHBIX B TEKCTE COOBITUM, SIBJICHUM, TIPOIIECCOB;

* PE3IOMUPOBATH TIABHYIO UJCIO TEKCTA;

* KPUTHYECKHU OILEHUBATh CoepkaHue u (opMy TEKCTa.

- @OopMUPOBAHUE U PA3BUTHE SKOJOTMUYECKOTO MBIIIJICHUS, YMEHUE NMPUMEHSTh €ro B
MO3HABATENIbHON, KOMMYHHKATUBHOW, COLIMAILHON MpPaKTHKEe U TpodeccHoHaThHOM
opueHTauu. O0yJaronuics CMOXKET:

* ONPEAEHATh CBOE OTHOLICHHUE K MPUPOTHON CPEIIE;

* AaHAJIM3UPOBATDH BIUSIHUE SKOJOTUYECKUX (PAaKTOPOB HA CPEy OOMTAHUS YKUBBIX
OpPraHU3MOB;

* IPOBOJAUTH NPUYUHHBIA U BEPOSATHOCTHBIN aHAJIN3 SKOJIOTUUECKUX CUTYalUN;

* POTHO3UPOBATH U3MEHEHUSI CUTYAILIUH MPU CMEHE JAEHCTBUS OJTHOTO (haKTopa Ha
nercTBUe Apyroro (haxkTopa;

* paCIpOCTPaHATh FKOJIOTUUECKNE 3HAHUS U YHYAaCTBOBATH B MPAKTUYECKUX JI€JIaX 11O
3alIATE OKPYKAIOIIEN CPELBI;

* BBIPaXaTh CBOE OTHOILICHUE K MPUPOJIC YEPE3 PUCYHKHU, COUMHEHU S, MOJICIIH,
MPOCKTHBIC PAOOTHI.

- Pa3BuTHE MOTHBALIMM K OBIAJEHUIO KYJIbTYpOi aKTUBHOT'O HCIIOJIb30BAHMS
CJIOBapei U APYTHX MOUCKOBBIX cucTeM. OOyJarouiicss CMOXKET:

* ONpENIENATh HEOOXOAUMBIC KITIOUEBBIC IIOUCKOBBIE CIIOBA U 3aMPOCHI;

* OCYILIECTBIIATH B3aUMOICHCTBUE C DIIEKTPOHHBIMHU OMCKOBBIMU CUCTEMaMHU,
CJIOBapsAMU;



* (opMupoBaTH MHOKECTBEHHYIO BEIOOPKY M3 TTOMCKOBBIX HCTOYHUKOB JIJISI
O00BEKTUBHU3ALIUU PE3YJIHTATOB MOUCKA;

* COOTHOCHTb MOJYUYEHHBIE PE3yJIbTaThl IOMCKA CO CBOEH JESITENIbHOCTHIO.
KommynukatuBubie Y'Y ]|

1.  YMeHue OpraHu30BBIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JACSITEIIBHOCTD C
YUYHUTEJIEM U CBEPCTHHKAMHU; paboTaTh MHAMBUAYAJIHLHO W B TPYMIE: HAXOAUTH 00IIee
pelieHue W paspeniarb KOHQIUKTHI HAa OCHOBE COTIJIaCOBaHUSI MO3UIMH M ydéTa
UHTEpecoB; (GOPMYIUPOBATh, APrYMEHTUPOBATH W OTCTaMBaTh CBOE MHEHHUE.
OOyuaromunics CMOXET:

* OIPEACIIATh BO3MOKHbBIE POJIM B COBMECTHOM JIEATETLHOCTH;

* UTpaTh ONMPEJCIEHHYIO POJIb B COBMECTHOU JIEATEIHHOCTH;

* MPUHUMATh MO3UIUI0 COOECeHUKA, MOHUMAas TO3UIHMIO APYTroro, pa3indarh B €ro
peun: MHEHHE (TOYKy 3peHHsi), JO0Ka3aTelIbCTBO (apryMeHThbl), (paKThl, THIIOTE3bI,
aKCHOMBI, TEOPHH;

* OIPEIENATh CBOU JIEUCTBUSA U IEUCTBUA MAPTHEPA, KOTOPbIE CIIOCOOCTBOBAIN WU
MPENATCTBOBAIN MPOIYKTUBHON KOMMYHUKAIINY;

* CTPOUTH MO3UTUBHBIE OTHOIIEHHSI B IPOLECCE YUEOHOM U MO3HABATEIbHOM
NEeSATEIbHOCTH;

* KOPPEKTHO U ApIYMEHTHUPOBAHHO OTCTAaWBATh CBOKO TOUYKY 3PEHUS, B JUCKYCCUH YMETh
BBIJIBUTATh KOHTPAPTyMEHTHI, Niepedpa3upoBaTh CBOIO MBICIH (BJIaJCHUE MEXaHHU3MOM
HKBUBAJICHTHBIX 3aMEH);

* KPUTUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABATH
OLIMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBAThH €T0;

* peyiarath aJbTEPHATUBHOE pelIEHUE B KOH(DIMKTHOW CUTYyalNH;

* BBIJICJIATH OOLIYIO TOUKY 3pEHUS B IUCKYCCHUU;

* IOTOBAPUBATHCS O MIpaBUiIaX U BOMPOCAX JJIs1 OOCYXKIEHUS B COOTBETCTBUU C
MOCTABJICHHOW MEpe ] TPYIINON 3a/1auei;

* OPraHU30BBIBATH YUEOHOE B3aUMOICHCTBUE B TpyIIE (ONPEACNATh OOIIHE eI ,
pacnpeaensaTb pojiu, J0roBapuBaThCs APYT C APYTrOM U T. 11.);

* YCTpaHATh B paMKax JAHaJIora pas3pbiBbl B KOMMYHUKALMHM, OOYCIOBJICHHbIE
HEMTOHMMAHUEM/HETIPUSATUEM CO CTOpPOHBI coOecemHHMKa 3agadd, (QOpMbI MWIH
coJlep KaHus Auaiora.

2. YMeHHE OCO3HAaHHO HCIOJIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBUM C 3ajlayeil
KOMMYHUKAIIMM JIJI1 BBIPOKEHHS CBOMX 4YYBCTB, MBICIIEH W TOTPEOHOCTEH st
IJIAHUPOBAHUSI U PETYJIALIMU CBOEU NESITENbHOCTH; BIIAJICHUE YCTHOM W MHUCHbMEHHOMU
peUYbI0, MOHOJIOTMYECKOM KOHTEKCTHOU peubto. OOYyUYaroIIMics CMOXKET:

* OIpEeNeATh 3aJa4y KOMMYHHMKAallMd M B COOTBETCTBHM C HEW OTOMpaTh peueBbie
CpEIICTBA;



* OTOMPATH U UCIIOIB30BATH PEUEBBIE CPEACTBA B IPOLIECCE KOMMYHUKALIMH C

JIPYTUMU JIIOAbMU (IUAJIOT B Mape, B MaJIOW Ipymme u T. 11.);

* TPEACTaBJISATh B YCTHOM WM MUCbMEHHOU (popMe pa3BEPHYTHIN MIIaH

COOCTBEHHOM JESATEIHHOCTH;

* co0JII0/1aTh HOPMBI ITyOJIMYHOM pedr, perJaMeHT B MOHOJIOTE U IUCKYCCUH B
COOTBETCTBHM C KOMMYHUKATUBHOM 3aJ]a4€EH;

* BBICKA3bIBaTh U 00OCHOBBIBATH MHEHHUE (CYKIECHUE) U 3alpalinBaTh MHEHUE
IapTHEpPa B paMKax Auajiora;

* IPUHUMATh PEIICHUE B X0JI€ JUAOra 1 COrJIaCOBBIBATh €ro ¢ COOECETHUKOM;

* CO3/1aBaTh MUCbMEHHBIE KIUIIMPOBAHHBIC U OPUTHHAIBHBIE TEKCTHI C
UCITOJIb30BAHUEM HEOOXOAMMBIX PEUEBBIX CPEJCTB;

* UCIOJb30BaTh BepOaibHbIE CpeACTBA (CPEACTBA JJOTUUECKOUN CBA3M) AJIS

BBIJICJICHHSI CMBICJIOBBIX OJIOKOB CBOEIO BBICTYIUICHHS;

*  HCIOJb30BaTh HEBEPOAIbHBIE CPEACTBA WIIM HATISIIHBIE MAaTEPHUAIIbI,
MOATOTOBJIEHHBIE/ OTOOPAHHBIE TIOJT PYKOBOJICTBOM YUHTEJIS;

*  JIeJaTh OLEHOYHBIN BBIBOJ O JOCTHKEHUU LETU KOMMYHUKAIIUU HEMOCPEICTBEHHO
MIOCJIE 3aBEPIICHUS] KOMMYHUKATUBHOTO KOHTAKTa U 00OCHOBBIBATSH €TO.

3. ®opmupoBaHHE€ U pPa3BUTHE KOMIIETEHTHOCTH B OOJACTH MCIOJIb30BaHUS
MH(OPMAIIMOHHO -KOMMYHHMKAaMOHHBIX TexHosoruil (manee — UKT). OOyuaromuiics
CMOJXKET:

* IICJICHANPABIEHHO MCKaTh M  HCIOJb30BaTh HH(DOPMAIMOHHBIE  PECYPCHI,
HEOOXOJMMBIE ISl PEIICHHs] YYE€OHBIX M MPAKTHYECKUX 337ad, C IMOMOIIbIO CPEACTB
UKT;

* BBIOWpaTh, CTPOUTh U HKCIOJH30BATh aJEKBATHYI0 HH(POPMAIUOHHYIO MOIENb IS
nepeadyd CBOUX MBICIEH CpECTBAMH €CTECTBEHHBIX M (OPMaIbHBIX SI3BIKOB B
COOTBETCTBHHU C YCIOBUSIMU KOMMYHHUKAIIHNH;

* BBIJICISITh MH(OPMAIMOHHBIM aCHEeKT 3aJa4yd, OMEepUpPOBATh JTAaHHBIMH,
UCITI0JIb30BaTh MOJIEIb PEILICHUS 3aa4H;

* UCTIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUM (BKIJIIOYAsi BBHIOOp aJCKBATHBIX 3ajaue
MHCTPYMEHTAJIbHBIX MPOTrPaMMHO-aNNapaTHbIX CPEICTB M CEPBUCOB) JIsi PEUICHUS
WH()OPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX YUYEOHBIX 3a7a4, B TOM YKCJIE: BBIYUCIICHHE,
HaIMCaHue MMCEM, COUMHEHUM, JOKIa10B, pedepaToB, CO3JaHUe MPE3CHTALUN U Ap.;

* HCTIOJB30BaTh HHPOPMAIIUIO C YIETOM dTUYECKUX U MPABOBBIX HOPM;

* co3/1aBaTh WH(OPMAIIMOHHBIE PECYpChl PAa3HOTO THUIA W JUIsl Pa3HBIX ayJAUTOPH,
co0Jro1aTh HH(MPOPMALIMOHHYIO TUTUEHY U MpaBuiia HHGHOPMAITMOHHON O€30MMacHOCTH.
IIpeameTHbIE pe3yIbTATHI



OOyyJaromuiics TMOJYYUT BO3MOXKHOCTh Ui (POPMHUPOBAHUS CIEAYIOUINX
MPEAMETHBIX PE3yJIbTaTOB:
* 3HaHUS O NPUPOAEC BAKHEHIIMX (UINYECKUX SBICHUN OKPYXKAIOIIET0 MHUpa U
MOHMMAaHUE CMbICTa PU3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b N3YUCHHBIX SBIICHUM;
* YMEHHS TIOJIb30BATbCS METOJaMU HAy4YHOTO HCCICAOBAHUS SIBICHUNA MPUPOIBL,
IPOBOAUTH HAOIOJCHHMSI, TUIAHUPOBATH M BBIMOJIHATH AKCIIEPUMEHTHI, 00pabaThiBaTh
pe3yabTaThl U3MEPEHHH, MPEJACTABIATh PE3YJIbTaThl U3MEPEHUNM C MOMOIIBIO TAOJIHIL,
rpa¢ukoB u (HopmyI, OOHAPYKUBATH 3aBUCUMOCTH MEXAY GU3HMUYCCKUMHU BEITMUYNHAMH,
OOBSICHATH TIOMY4YEHHBIE pe3yJlbTaThl W J€NaTh BBIBOJABI, OIEHUBATh TPAHUIIBI
MOTPENTHOCTEN PE3yIbTAaTOB U3MEPEHUIA;
* YMEHHUSI MPUMEHATh TEOPETUYECKUE 3HAHHS MO (PU3MKE Ha TMpaKTHKE, peliaTh
dbu3nUecKkue 3aa4i Ha MPUMEHEHUE MOTYYEeHHBIX 3HAHUT;
* YMEHHUS U HABBIKM MPHUMEHATH IOJYYCHHbIC 3HAHUS i1 OOBSCHEHUS MPHUHIIUIIOB
NEHCTBUSL BaXHEMIIMX TEXHUYECKUX YCTPOMCTB, pELIECHUS MPAKTHUYECKUX 3a/ad
NOBCEIHEBHOM JKM3HM, OOecreueHus O€30MacHOCTH CBOEH >KM3HHM, PalMOHAJIBLHOTO
PUPOIOTIONB30BAHUS M OXPAHBI OKPYIKAIOIICH CPEIbl;
* ¢popMUpOBaHUE YOEKIEHUS B 3aKOHOMEPHOH CBSI3M U TO3HABAEMOCTH SBJICHUH
IPUPOJIBI, B 0OBEKTUBHOCTH HAYYHOTO 3HAHMS, B BBICOKOM IIEHHOCTH HAYKU B Pa3BUTUHU
MaTEepUAIBHON U TyXOBHOU KyJbTYPBI JIOJECH;
* pa3BUTUE TEOPETUUYECKOTO MBILIUIEHUS Ha OCHOBE (OPMHUPOBAHUSA YMEHUH
yCTaHABIMBATh (haKThI, pa3IN4YaTh IPUIUHBI U CIECICTBUS, CTPOUTH MOJICNIH U BBIIBUTATh
TUIIOTE3bl, OTHICKMBAaTh U (OPMYJIMPOBATH JIOKA3aTEIbCTBA BBIIBUHYTHIX THUIIOTE3,
BBIBOJIUTh M3 HKCIEPUMEHTAJIbHBIX (PAKTOB U TEOPETHUECKHX Mojenei (usmueckue
3aKOHBI,
* KOMMYHUKATHBHbBIC YMEHUS: JOKJIAbIBATh O PE3yJIbTaTaX CBOEr0 UCCIIEIOBAHHUS,
y4acTBOBAaTh B IUCKYCCHH, KPATKO U TOYHO OTBEUATh Ha BOIIPOCHI, MCIIOJIb30BATh
CTIIPaBOYHYO JTUTEpaTypy u apyrue UCTOYHHUKHU uHpopManuu.



4, Conep:xanue y4eOHOI0 npeamMera
(mpakTH4Yeckass 4YacTb yY4eOHOro COJAepKaHUs  TNpeaMeTa  yCWJIEHA
MaTepHAJbHO-TeXHUYecKoH 0a30i meHTpa «Touka pocta», HCIOJB3YeMOro IJIf
peajqu3anvu 00pa3oBaTeJbHbIX IPOrPAMM B PAMKAaX NpenojaBaHus Gpu3snkun)

dusuka U GusndecKue MeToAbl H3y4YeHHUs MPUPOAbI

®dusuka — Hayka o mpupone. HaOmomenue u omnucanue (QU3NUECKUX SIBICHUH.
Ousnueckue npubopsl. dusnueckue BEIMUMHBI U HMX H3MepeHue. I[lorpemrHoctu
W3MEPEHUM.

MexnyHaponHas cucrtema eauHul. Hayudeid Meton 1mo3HaHus. DOU3NYECKUU
JKCIIEPUMEHT U

dbuszndeckas Teopus. Hayka u TexHuka.

JdemMoHcTpanum (¢ ucnosb30BaHueM o0opynoBanus « Touka pocray)

HaOmronenue ¢pusndyecknux  SIBICHUI: CBOOOJHOTO TAJEHUS TeJ, KoJieOaHUi
MasiTHHKA, IPUTSKEHNE CTAJIbHOTO I1apa MarHUTOM, CBEYEHUE HUTH IEKTPUUECKON
namibl. Puznueckue npudopsl.

JlabopaTopHbie padoThl M _ONBITHI (¢ HCHOJAb30BaHHeM 000pyaoBanust «Touka
pocray) OrnpeznerieHne UEHBI AEJICHUs IIKalbl U3MEPUTENBLHOTO npudopa. M3mepenue

JUTAHBL.

N3mepenne oobema KUIKOCTH U TBEPAOTo Teja. MizMepeHue Temneparypahi.
MexaHn4yeckue siBJICHUS

Kunemaruka /Ilnnamuka

3aK0OHBI COXPAHEHUS! UMITYJIbCa U MEXaHUYECKOW PHEepruu MexaHudeckue KoJieOaHus H
BOJIHBI

Mexannueckoe aBrkeHre. OTHOCUTENBHOCTh ABMKEHHs. CucteMa orcuera. TpaekTopus.
[Iyte. IIpsMonuneliHoe paBHOMepHOE nBHXeHHME. CKOpOCTb  PaBHOMEPHOIO
MPSMOJIMHEWHOTO ABUXKEHUSI. MeTObl U3MEPEHUS PACCTOSIHUSA, BPEMEHHU U CKOPOCTH.

HepaBHomepHoe nBukeHHE. MrHOBEHHass CKOPOCTh. YCKOpeHue. PaBHOyCKOpeHHOE
nBkeHue. CBoOomHOoe maaeHue Ted. ['paduku 3aBUCUMOCTH TYyTH U CKOPOCTH OT
BPEMEHH.

PaBHOMepHOE ABMkKEHUE MO OKpYKHOCTH. [lepuos u yactoTa oOpatienus. SBneHue
nHepuuu. Ilepseiit 3akoH HeroToHa. Macca tena. [limotHOCTh BemecTBa. MeToasl
M3MEPEHUSI MacChl U IJIOTHOCTH.

BzaumopeiictBue ten. Cuna. [IpaBuio cinoxenus cuil. Cuia
YIPYrocTu. MeTo1bl U3MEPEHUS CUJIBI.



Bropou 3akon Herorona. Tperuit 3akon HeroToHA.

Cuna TspKecTH. 3aKOH BCEMHUPHOIO TATOTEHUs. VICKyCCTBEHHbIE CITyTHUKH 3emuid. Bec
tena. HeBecomocTs. ['eonieHTprueckas M reIMOLEHTpUYEcKas cucreMbl Mupa. Cuia
TPEHUS.

MoMeHT cwitbl. Y C0BUS paBHOBECHS pbluara. L{eHTp TshkecTn Tena. Y ciaoBUs paBHOBECHS
TEI.

Mmrynsc. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE JBUKEHUE.

Pa6ora. MoniHOCTb. Kunernueckas DHEPTHUS. [ToreHumanbHas DHEPTHUS
B3aMMOJICUCTBYIOIIMX Te€Jl. 3aKOH COXpAaHEHUs MeXaHW4yecKod sHepruu. lIpocteie
mMexann3mbl. KoaddunmenT nmonesnoro aeictsus. MeTop1 H3MepeHHs SHEPTHH, paOOTHI
Y MOILIHOCTH.

JaBnenue. AtmocdepHoe aaBieHue. Metoasl n3mepeHus 1aBiieHus. 3akoH Ilackas.
['mppaBnudeckre MalIuHbl. 3aKOH ApXHUMena. Y CIIOBHE IIaBaHUs Tell. MeXaHudecKue
koJniebanus. [lepuos, yactora u ammnTyaa konedanuii. [lepuon konedbanuit
MaTEMaTUYECKOIr0 U NPYKUHHOTO MAasTHUKOB. MeXaHNYeCKHUE BOJIHBIL. JIJIMHA BOJIHBI.
3BYK.

JeMoHcTpanuu (¢ ucnoab3oBanuemM odopyroBanusi «Touka pocra») PaBHOMepHOE
NPSAMOJIMHEWHOE  JIBWKEHHE. OTHOCUTENBHOCTh  JBWKEHMSA. PaBHOYCKOpEHHOE

JBH>KCHUE.

Hanpagnenne CKOpOCTH NOpuU PaBHOMEPHOM JBHKEHHH IO OKPY>XHOCTHU. SBIICHUE
nHepuun. B3aumonencTeue Tel.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AehOopMalluU MPYKUHBI.

Cnoxenue cuit. Cuna tpenusi. Bropoii 3akon Hetotona. Tpetuii 3akon HeroToHa.
HesecomocTs.

3aKOH COXpAaHEHUS UMITYJIbca. PEaKTUBHOE NBUKEHUE.

N3menenue PHEPrUM Tela TMpu  coBepiieHUHn padotel.  [IpeBparieHus
MEXaHUYECKOM YHEPTUU U3 OJTHON (hOPMBI B IPYTYIO.

3aBUCUMOCTH JABJICHUSI TBEPAOTO TEJIa HA OMOPY OT ACHCTBYIOIIECH CUJIBI U TTIOIIAIN
onopsl. O6Hapyx)eHue atmochepHoro napienus. U3mepenne armochepHoro
JaBJICHUSI OApPOMETPOM - AHEPOUJIOM.

3akoH Ilackans.
I'mppasinueckuil mpecc.
3akoH Apxumena.

[IpocThie MEXaHU3MBI.
Mexanudeckue KoiaeOaHus.
Mexannyeckue BOJIHBI.

3BYKOBBIEC KOJICOAHUSI.

VY ciioBuUs pacupoCTpaHEHUs 3BYKA.



JlabopaTopHbie pa0oTbl M ONBITHI (¢ HMCHOJb30BaHHeM o0opyaoBaHusi «Touka
pocTa») M3MepeHne CKopoCcTH paBHOMEPHOTO JIBUYKEHUSI.
W3yuyeHue 3aBUCUMOCTH IIyTH OT BPEMEHM MPU PABHOMEPHOM U PABHOYCKOPEHHOM

JABHKCHHNU I/I3M€p€HI/I€ YCKOPCHUA HpHMOJ’IHHCﬁHOI‘O PaBHOYCKOPCHHOI'O JIBHIKCHU.
I/ISMepCHI/Ie MacCCHhlI.

HSMCpeHI/IG IIJIOTHOCTHU TBCPAOI'oO TCA.
I/ISMepCHI/Ie IIJIOTHOCTH KUAKOCTH.

HSMCpeHI/IG CUJIbl JUHAMOMCTPOM.

Cnoxenue CUJI, HAITPABJICHHBIX BAOJIb OI[HOﬁ HpHMOﬁ.
Cnoxenue CUJI, HAITPABJICHHBIX I1O0J YIJIOM.
HCCJ’IGI[OB&HI/IG 3aBUCMMOCTHU CHUJIBI TSXKECTH OT MACCHhI TECJIA.

Hccnenoanue 3aBUCUMOCTH CWJIbl YIIPYTOCTH OT YJJMHEHUS MPY>KUHBIL.

N3Mepenune )KeCTKOCTH NPYKUHBI.

HccnenoBanue cuilbl TPEHUS CKOJbXKEeHUS. M3Mepenue kordduirienTa TpeHus
CKOJIbKEHHSI.

HccnenoBanne ycioBUl paBHOBECHS pblyara.
Haxoxienue ueHTpa TsKeCTH III0CKOTro Tena.
Boruncnenue KITJI HakKJIOHHO#M TIJIOCKOCTH.

M3mepeHne KNHETUYECKOW SJHEPTUH TEA.

N3mepeHne n3MeHEeHUs TOTEHINAIIBHOW SHEPTUU Tena.
N3mMepeHne MOLIHOCTH.

N3mepenne apXxuMen0BOM CUIIBI.
N3ydenue yciioBHil IIaBaHUS TEJL.

N3yuyenue 3aBUCUMOCTH MeprOIa KoJieOaHU MasiTHUKA OT JUTMHBI HUTH. V3Mepenue
YCKOPEHHSI CBOOOHOTO MaICHUSI C IIOMOIIbIO MasiTHUKA.

N3yuyenune 3aBUCUMOCTH MEpHO/Ia KoJieOaHU# Tpy3a Ha IPYKUHE OT MACCHI TPy3a.
BpinyCKHUK Hay4YuTCS:
* pacro3HaBaTh MEXaHUYECKHUE SIBICHUS U OOBSCHSATH HA OCHOBE MMEIOIIUXCS 3HAHUN
OCHOBHBIE CBOMCTBAa WJIM YCJIOBUS MNPOTEKAHUS OTUX SBJICHUW: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE JIB)KEHUE, CBOOOTHOE TMa/IEHNE TEJ, HEBECOMOCT,
PaBHOMEPHOE ABHXKEHUE IO OKPY>KHOCTH, MHEPLHMS, B3aMMOJCWUCTBHUE TEJI, Mepeaaya
JIaBJICHUS TBEPABIMU TEJIaMU, )KUJIKOCTSIMU U ra3aMu, aTMOC(epHOE JaBJICHHE, TIJIaBaHUE
TeJ, paBHOBecHME TBEPABIX TeJ, KOJeOaTeNbHOE [BIKCHHE, PE30HAHC, BOJHOBOE
JIBUKCHHUE;
* OMHUCHIBATh M3YUYCHHBIC CBOMCTBA TEJ U MEXaHUYECKHUE SBJICHUS, UCIIONB3Ys (U3HUECKHE
BEJIMYUHBIL: TyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, INIOTHOCTh BELECTBA, CUIIa, 1aBJICHUE,
UMITYJIbC Te€Ja, KWHETHYECKasl SHEPTHsl, MOTCHIIMATbHAS dHEPTUs, MEXaHH4deckas pabora,
MexaHuveckas MoiHocTh, KIIJ[ mpocToro Mexanusma, cuiia TpeHHs, aMILIUTY 14, IEPUOJ U
4yacToTa KojeOaHui, AJIMHA BOIHBI



U CKOPOCTh €€ pachpOCTpaHECHHS; IPU OMHCAHUHU MPABUIBLHO TPAKTOBATh (HU3UUECCKUI
CMBICII HCIIOJIb3YEMbBIX BEJMYMH, UX OOO3HAUYECHMS] M €AMHMIIBI MU3MEPEHUs, HAXOAUTD
(dbopMyJIbl, CBSI3bIBAIOIIME JAaHHYIO (U3MUYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYUHAMU;
* AHAIM3UPOBATh CBOWMCTBA TEJ, MEXAHWYECKUE SBJIEHHUS W MPOLECCHI, HUCIOIb3Ys
bu3nuecKkue 3aKOHbI U MPUHIUIBI: 3aKOH COXPAHEHHsS SHEPrUH, 3aKOH BCEMHUPHOTO
TATOTeHUs, paBHoAeH cTBYomas cuia, [, Il u Il 3akonsr HeroTOHA, 3aK0H coXpaHeHUs
MMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena; MpU ITOM pPa3InyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €T0 MATEMAaTHUYE€CKOE BbIPAXKCHHUE;
* pa3nmu4yaTh OCHOBHBIE IPU3HAKH U3YUYCHHBIX (PU3NYECKUX MOJICTICH:
MaTepuajgbHas TOYKA, HHEPLUUAIbHASA CUCTEMA OTCUETA;
* pemiaTh 3a7a4M, UCTIONb3Ys (U3HUUYECKUE 3aKOHBI (3aKOH COXpPAaHEHUsI SHEPTUH, 3aKOH
BCEMUPHOI'O TATOTEHUS, TpUHIUN cyriepno3unuu cui, I, II u I 3akonsr HeroTOHA,
3aKOH COXpAaHEHMsI UMITYJIbca, 3aKkoH ['yka, 3akoH [lackais, 3akoH Apxumena) u
(bopMyJbl, CBI3bIBatOLIME (PU3UUECKUE BETUUYHHBI (ITyTh, CKOPOCTh, YCKOPEHHUE, Macca
T€JIa, INIOTHOCTh BEIIECTBA, CUJIA, JABJIICHUE, UMITYJIbC TEa, KHHETUYECKAsk SHEPTHS,
MOTEHIMAJIbHAS SHEprus, MEXaHUYeCKas pabora,
MexaHnunyeckas MomHocTh, KII/[ mpocToro Mexannsma, cuiia TPEHHS CKOJIbKEHHUS,
aMIUTUTYyJla, TEePUOJ M 4YacToTa KojebaHWil, JUIMHA BOJHBI M CKOPOCTh €€
pacmpocTpaHeHus1): Ha OCHOBE aHaJIM3a YCIOBUS 3aJ]a4M BBIJICIATh GU3HUECKUE
BEJTMYUHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJIsl €€ pelIeHuUsI, U IPOBOJAUTH PACUETHI.



MouiexkysipHas GU3MKa 4 TEPMOIMHAMUKA
Crpoenue u cBoiicTBa BelIEeCTB TEeIIOBBIEC SIBICHUS

Crtpoenue BeniecTBa. TemnoBoe ABMKEHHE aTOMOB M MOJIEKYJl. BpOyHOBCKOE JIBUKEHUE.
Huddyzus. BzaumonaeicTBrue yacTuil BemecTBa. Moaenu CTpoeHUs ra30oB, KUJIKOCTEH U
TBEPJBIX TEJI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJEJIEH.

TennmoBoe aBmxkeHue. TemnoBoe paBHOBecue. Temmepatypa u ee usMmepenue. CBs3b
TEMIIEPATYPbl CO CPEAHEN CKOPOCTHIO TEIJIOBOTO XAOTHYECKOrO JBUKEHHUS YACTHL.
BuyTtpennss sHeprusa. Pabota u tersonepenaya Kak crnocoObl H3MEHEHHsI BHYTPEHHEN
SHEepruM Tena. Buabl Temonepenayu: TEIIONPOBOAHOCTb, KOHBEKIIMS, W3Iy4YCHUE.
KomnuecTBO TeEIIOTHL. YenpHas TEIMIOEMKOCTh. 3aKOH COXPAHEHUsS DJHEPTUU B
TEIUIOBBIX MpPOLIECcCax.

Hcnapenne n konaeHcanus. Haceimennsiil nap. BaaxuocTts Bo3nyxa. Kunenue.
3aBUCHUMOCTh TeMIIEpPATyphbl KUTIEHHs OT naBieHus. [InaBnenne u kpucramimzanus.
VY nenpHas TemioTa MaBjieHUs U TapooOpa3oBaHus. Y AebHAs TEIJIOTA CTOPAHUSI.
PacueT xonuuecTBa TEIJIOTHI IPHU TEILIOOOMEHE.

[Tpuniunel paboThl TemIOBLIX ABurarene. [lapoBas TypOuna. J[BuUrarenb BHYTPEHHETO
cropanusi. PeaktuBHblii nBuratens. KIIJ[ TeroBoro nBuratens. OObicCHEHHE
YCTPOMCTBA U IMPUHLMIIA IEUCTBUS XOJIOANIbHUKA.

[IpeoOpa3zoBaHust »HEPruM B TEIUIOBBIX MAIlIMHAX. OJKOJOTHYECKUE MPOOIEMBI
VICIIOJIb30BaHUs TEIJIOBBIX MAILIMH.

JdemMoHcTpanum (¢ UCnoJib30BaHueM 00opynoBanus «Touka pocra») CKUMAaeMOCTh
ra3zoB. {uddys3us B razax u xKuAKOCTSIX. MoJeab XaOTHUECKOTO JBUYKEHUS MOJIEKYJI.
Mopens OpOyHOBCKOTO JBUKEHUS.

CoxpaHeHue o0beMa KHUAKOCTU MPU U3MEHEHUU (opMbl cocyaa. ClenieHne CBUHIIOBBIX
UUAJIMHIAPOB. [IpuHIKI TelCTBUS TEPMOMETPA.

W3meHeHne BHYTPEHHEW SHEPTUU Teja MPU COBEPIICHUH padOThI U MpHU TEIUIonepeaaye.
TennonpoBOIHOCTh PAa3NUYHBIX MaTepuanoB. KOHBEKIMS B KUIAKOCTAX M Tra3ax.
Temnonepenaya myTeM U3ITy4YEHUS.

CpaBHEHHE YIEIbHBIX TEIJIOEMKOCTEN PAa3JIMYHBIX BELIECTB. SIBICHUE HCHAPEHUS.
Kurnienue BobI.

[TocTosIHCTBO TeMnepaTypbl KUIIEHUS KUAKOCTH. SBIICHUS IUIABIEHUS U KPUCTAILIA3ALUN.

N3MmepeHne BIAXKHOCTH BO3JyXa IICUXPOMETPOM WM TUTPOMETPOM. Y CTPOMCTBO
YEeTHIPEXTAKTHOT'O IBUTATENsl BHYTPEHHETO CrOpaHus. Y CTPOMCTBO MapoBOil TYpOUHBI



JlabopaTopHbie pa0oThl M ONBITHI (¢ HMCHOJb30BaHHeM oOopynoBaHusi «Touka
pocta») lMccnenoBaHue M3MEHEHMS CO BPEMEHEM TEMIIEpaTypbl OCTHIBAIOLIEH BOJBI.

N3yuenue siBaeHust teruiooOMeHa. M3mepeHue yaelbHOM TEIMIOEMKOCTH BEUIECTBA.
N3mepenne BIa)KHOCTH BO3AyXa.
HccnenoBanre 3aBUCUMOCTH 00beMa ra3a OT JIaBJICHUs [IPU MOCTOSHHOM TeMIeparype.
BbITyCKHUK HAYy4YUTCS:

1. pacno3HaBaTh TEIUIOBHIE SIBIICHUSI U OOBSICHATH HAa OCHOBE WMEIOIIUXCS 3HAHUI
OCHOBHBIEC CBOWMCTBA WJIM YCJIOBHSI MIPOTEKAHUS TUX sABJICHUM: AUbdy3us, "3BMEHEHHUE
o0néMa Ten mpu HarpeBaHWW (OXJAXKICHHWH), OOJBINAs CKUMAEMOCTh Ta30B, Maas
C)KUMAeMOCTh JKHJIKOCTEH M TBEPABIX TEN; TEIUIOBOE PABHOBECHE, WCIIAPEHHUE,
KOH/JICHCAIUs, TUIABJICHUE, KPUCTAIUIN3ALUsl, KUTIIEHUE, BIAXKHOCTh BO3AYyXa, pa3IM4HbIC
CTIIOCOOBI TETIONEepEeAaYH;

2. ONHCHIBATh M3YUYEHHBIC CBOWCTBA TEJ M TCILIOBBIC SBJICHHS, UCIIONB3YS (U3HUCCKHEC
BEJIMUMHBI: KOJUYECTBO TEIUIOTHl, BHYTPEHHSSI SHEpPrus, TeMIleparypa, yIeibHas
TEIUIOEMKOCTh BEIIECTBA, YeIbHas TEIUIOTa TUIABJICHUS U TapooOpa3oBaHus, yaeabHas
TEIJIOTa CTOPAHMS TOIUIMBA, KOA(PGHUIIUEHT MOJIE3HOTO NEUCTBUS TEIJIOBOTO JABUTATEIS;
MIPU OMTUCAHUU MPABUIIBHO TPAKTOBATH (PU3UUECKUIM CMBICI UCTIOBb3YEMbIX BEIUYHMH, UX
0003HaYEeHUsI M E€IUHULIBI U3MEPEHUs, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JAHHYIO
(bU3NYECKyI0 BEJIMUUHY C IPYTUMH BEJIMUYNHAMU;

3. aHaIu3MpOBaTh CBOMCTBA TEJ, TEIJIOBBIC SIBIICHUS U TMPOIIECCHI, UCTOIb3Ys 3aKOH
COXpaHEHUs] DSHEPruM; pasziuyaTh CJIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHa U  €ro
MaTeMaTUYECKOE BBIPAKEHHUE;

4. pa3auyaTh OCHOBHBIC MPU3HAKU MOJEJIEH CTPOCHUS ra3oB, >KUAKOCTEH U TBEPABIX
TEJT;

5. pemarh 3a7a4M, UCIOIB3YS 3aKOH COXPAHECHHS DHEPTUU B TEIJIOBBIX IMPOIIECCAX,
dbopMyIbl, CBA3BIBAIONTNE (PU3UUECKHE BEIUYUHBI (KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
SHEPrusi, TEMIeparypa, VyiAelbHas TEIIOEMKOCTh BEIIECTBA, YyJeibHas TEIoTa
MJIABJICHUS] U TAapOo0Opa30oBaHusl, yAelibHasl TEIUIOTa CrOpaHus TOIUIUBA, KOA(PHULIMEHT
MOJIE3HOTO JIEWCTBUS TEIUIOBOIO JIBUTATelis): HA OCHOBE aHaNIM3a YCJIOBUS 3aJaud
BBIJICTATh (DU3UYECKUE BEIMYUHBI U (DOPMYJbl, HEOOXOAUMBIE Il €€ pElIeHUus, U
IIPOBOJUTH PACYETHI.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHUS

DJIeKTpUYECKUE sIBJIeHUSI MarHUTHBIC SIBJIEHUSI DJIEKTPOMAarHUTHBIC KOJICOAHUS ¥ BOJTHBI
Ontuyeckue sBiIEHUs DICKTpU3alus Tel. DICKTPUUECKUil 3apsa. [[Ba Buma
ANEKTPUUYECKUX 3aPSI0B.

B3aumojieiicTBue 3apsiioB. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsifa. IJIEKTPUUECKOe
nosie. JIelicTBUE IEKTPUUECKOTO TOJIs Ha DJIEKTpUYecKue 3apsabl. [IpoBoaHMKY,
JIURJICKTPUKHU U TIOTYTIPOBOTHUKH.

[TocTOSIHHBIA ~ BIEKTPUYECKUMHA TOK. VICTOYHMKM MOCTOAHHOrO TOKa. JlencTBus
anekTpuueckoro Toka. Cwna Toka. HampsbkeHune. DJIEKTPUYECKOE COMPOTHBIICHHE.
DnekTpuyueckas 1emnb. 3akod OMa 1iid yuacTtka snekrpuueckoil nenu. [locnenosarenbHoe
U TIapaJijIeIbHOE COeTMHEHUSI IPOBOIHUKOB. Pab0oTa M MOIIIHOCTH 3JIEKTPUUECKOTO TOKA.
3akoH [[xoynsa-Jlenna. Hocurenu snekrpuueckux 3apsI0B B METAJIAX.



OneiT Opctena. MarnutHoe mnoJjie Toka. B3anmonaeicTBHEe MNOCTOSIHHBIX MAarHUTOB.
MarnuTtHoe none 3emMiid. DIeKTpOMarHuT. J(eiicTBrue MarHUTHOTO TOJIsSl Ha POBOJHUK C
TOKOM. Cuna  Awmrmepa. DNEeKTpOABUTATEITb. DNEeKTpOMarHuTHOE  pele.
OnektpomaruuTHast uHAyKuus. Onbeitel @apanes. [Ipasuno Jlenua. DnexkTporeneparop.

[Tepemennsiii Tok. Tpanchopmarop. llepemaua >IEKTpUYECKOW IHEPTUU HA
pacCTOsIHHE.

DNEeKTPOMarHuTHbIE KOJeOaHusl. DIEKTPOMArHUTHbIE BOJHBI U UX cBoicTBa. CKOPOCTH
pacrnpoCcTpaHEHHUs! JIEKTPOMArHUTHBIX BOJH. [ [puHINIBI paguoCBA3U U TEIEBUICHMUS.

CBerT - pIeKTpOMarHuTHasl BOJIHA. BIMsIHUE 3JIEKTPOMAarHUTHBIX U3JIyYEHUN HA )KUBBIE
OpTaHU3MBI.



[IpsimonuHeliHOE pacnpocTpaHeHre cBeTa. OTpakxeHue U MPEeJIoOMIIEHUE CBETA. 3aKOH
orpaxkeHus ceera. [linockoe 3epkaino. JInnza. PoKycHOE paCCTOSHUE JIMH3BL.
OnTrueckas cuia nuH3bl. ['11a3 kak ontudeckas cucrema. OnTuyeckue mpruOopsI.
Hucniepcus csera.

JdeMoHcTpanuu (¢ ucnoJjb30BaHueM 00opyaoBanus «Touka pocray)
OnekTpu3zanus Ten. [[Ba poaa 3JeKTpUYECKHUX 3apsiioB. Y CTPOUCTBO U IEUCTBUE
anekTpockona. [[poBOJHUKYN U U30IATOPBL. DIIEKTpU3alus yepe3 BiausHue [lepenoc
AIEKTPUYECKOTO 3apsia ¢ OAHOTO Teja Ha APYyroe 3aKOH COXPaHEHHUS
ANEKTPUYECKOro 3apsiaa. cTouHMKH MOCTOSIHHOTO ToKa. CocTaBiieHne

AIEKTPUYECKON 1enu. Mi3mepenue cuipl TOKa aMIIepMETPOM.

HabiroieHue nocTosiHCTBa CHIIbl TOKA Ha Pa3HbIX yYacTKaX HEPa3BETBICHHON
IIEKTPUYECKON LICTIH.

W3mepeHne cruitbl TOKa B Pa3BETBICHHOW dJIEKTPUUYECKON 1enu. M3MepeHne HanpsKeHus
BOJIETMETPOM.

N3ydeHne 3aBUCUMOCTH JJIEKTPUYECKOIO CONPOTUBIICHUS IPOBOJHMKA OT €T0 JIMHBI,
IUIOIIAN IIONIEPEYHOr0 CEYEHUS M Marepuana. Y IeiapHoe colportuBiieHue. Peocrar u
Maras3uH CONPOTHUBIICHUM.

W3mepeHne HanpspKEHUM B TIOCIE0BATENBHON 3JIEKTPUYECKOM LIeNH. 3aBUCUMOCTD CHJIBI
TOKA OT HaIIPSDKEHMSI HAa YYaCTKE 3JIeKTpudecKon nenu. OneiT Dpcerena. MarauTHoe mmose
TOKA.

JlelicTBME MarHUTHOIO IIOJI HA IPOBOJHUK C TOKOM. YCTPOMCTBO 3JIEKTPOJIBUIATEIIA.
OnexktpomaruuTHas nHAyKuus. [Ipasuio Jlenna. CamonHayKous.

[Tomy4yeHne nepeMeHHOT0 TOKa IIPY BPAIlICHUHA BUTKA B MArHUTHOM TIOJIE. Y CTPOMCTBO
reHepaTopa IOCTOSHHOTO TOKa.

Y CTpOiCTBO reHepaTopa NEPEMEHHOTO TOKA.

YerpoiictBo TpaHchopmaropa.

[Iepenada 3€KTpUUECKON SFHEPTHUM.
DNEeKTpOMarHuTHbIE KOJIEOaHUsI.

CBOICTBA 2JIEKTPOMATHUTHBIX BOJIH.

[TpuHun aecTBust MUKpO(OHA U TPOMKOTOBOPHUTEIS.
[IpyHIMTBI pagUOCBA3H.

Hcrounuku ceera.

[IpsiMonMHEHOE pacpoCTpaHEHUE CBETA. 3aKOH
OTpa)XEHUs CBETA.

N300paxeHue B MI0CKOM 3epKaje.
[Ipenomiienue cBera.

Xon myueit B coduparolei inH3e. X0/
Jy4eW B pacCEeUBAlOLLIEH JIMH3E.



[Toyyenue n300paxeHuit ¢ TOMOIIBIO JTUH3.

[TpuHIIMTT TEWCTBUS TPOSKITMOHHOTO armapaTa u ¢oToarrapara.
Monens riasa.

JHucnepcus 6enoro certa.

[Tomyyenue 6enoro cBeTa Mpu CIOKEHUH CBETa Pa3HbBIX I[BETOB.
JlaGopaTopHble padoThl M _ONBITHI (C HCHOJb30BaHHEM oOopyaoBanusi «Touka
pocta») Habmionenue anextpudeckoro B3aumojencTBus ten COopka 3JIeKTpUYECKOn
e U U3MEPEHUE CUIIBI TOKA U HAMPSIKCHUS.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA B POBOJIHUKE OT HAIPSKEHHS HAa €r0 KOHIAX MpU
MTOCTOSTHHOM COIPOTHBJIEHUH.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa B JJIEKTPUYECKOW LEMH OT CONMPOTUBIICHUS MPHU
MTOCTOSTHHOM HaIlpsS)KEHUH.

N3ydeHne nocnenoBaTebHOTO COCIUHEHNS TPOBOJHUKOB
N3yueHne napamienbHOro COEAMHEHUS ITPOBOTHUKOB

N3Mepenune ConpoTUBIEHUE IPU TOMOIIY aMIIEpMETPa U BOJIBTMETPA.

N3ydeHne 3aBUCUMOCTH 3JIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOJHHMKA OT €r0 JJIMHBI,
IJTONIAM TIONIEPEYHOr0 CEUYCHUSI U MaTepuana. Y IeJIbHOE CONPOTUBIICHUE. M3Mepenue
paboThl U MOIIHOCTH 3JIEKTPUUYECKOTO TOKa. M3ydeHue B3auMOJIEHCTBUSL MOCTOSHHBIX
MAarHUTOB.

HNccnenoBaHre MAarHATHOTO TIOJNSL TPSMOTO MPOBOJHHUKA W KAaTyIIKM C TOKOM.
HccnenoBanne sBICHWS HaMarHWYMBAaHUS >Kene3za. M3ydeHrne mnpuHIMIIA JEHCTBUS
AJEKTPOMArHuTHOrO pene. M3yueHne ANerCTBHST MAarHUTHOTO MOJISI HAa TPOBOIAHUK C
TOKOM. HM3yuyeHwe nmnpuHUMNA JOEUCTBUS dieKTpoaBurarens. HW3ydyeHue sBieHUA
AJIIEKTPOMArHUTHOM WHIAyKIMKU. M3yueHue mnpuHIMNA JeWcTBUS TpaHchopmaTopa.
N3ydeHue sSBICHUS paCIpOCTPAHEHHUS CBETA.

HccnenoBanne 3aBUCUMOCTH yIjla OTPaXXEHHUSI OT yrJja MajieHus cBera. M3yueHue cBOMCTB
n300pakeHusl B TUIOCKOM 3epkasie. McciaenoBanue 3aBUCUMOCTH yTila MPEJIOMIICHUSI OT
yrja najgeHust ceBeta. M3mepenue (POKyCHOTO paccTOSHUS
cobuparorieit 1uH3bl. [TonyueHne n300pakeHuil ¢ TOMOIIBIO COOUPAIOIEH JTUH3BI.
HaOmnronenue siBfieHus AUCIIEPCUU CBETA.

BrinmycKHUK HAy4UTCS:

6. pacrno3HaBaTh JIEKTPOMArHUTHBIC SIBJICHUSI U OOBSCHITH HA OCHOBE HMMEIOLTUXCS
3HAaHUW OCHOBHbBIE CBOMCTBA WUJIU YCIOBUS MPOTEKAHUS ITUX SIBIICHUIL: SJIEKTPpU3aLIUS TEN,
B3aUMOJICHCTBUE 3aps/IOB, HArpeBaHWE€ NPOBOJHUKA C TOKOM, B3aUMOJCHCTBUE
MarHyuTOB, JIEKTPOMArHuTHas UHIYKIMs, JEHCTBUE MAarHUTHOTO MOJI Ha MPOBOJHUK C
TOKOM, MNPSIMOJIMHEITHOE PacIpOCTPAHEHUE CBETAa, OTPAXKCHHE U MPEIOMIICHUE CBETa,
JIACTIEPCUS CBETA,

7. onucChIBaTh W3YUYECHHBIE CBOICTBA TEJI U AJIEKTPOMATHUTHBIC SIBJICHUS, HCIOJIb3Ys
bu3nYecKue BeIMYHUHBL: AIEKTPUUECKHUI 3apsil, CUjla TOKA, JIEKTPUIECKOE



HaNpsKEHUE, DJIEKTPUUECKOE CONPOTUBIIEHUE, YIEIbHOE COIIPOTUBIICHNE BEIIECTBA, paboTa
TOKa, MOIITHOCTh TOKA, (JOKYCHOE€ PACCTOSHUE M ONTHUYECKasl CUJa JIMH3BI; IPU ONMHUCAHUU
IIpaBUJIbHO TPAKTOBATbH (I)I/ISI/IHGCKI/IP’I CMBICJI UCIIOJIB3YCMbIX BCIIMYHH, UX 0003HaYeHHUA U
€IMHUIIBI U3MEPEHHUS; YKA3bIBATH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUUHY
C IpyTUMU BEJIMUYUHAMU;

8. aHanM3MpPOBATH CBOMCTBA TEN, SJICKTPOMArHUTHBIC SBICHUS U MPOIECCHI, UCIOIb3Ys
(¢u3znyeckue 3aKOHBI: 3aKOH COXPAHEHMs AJIEKTPUYECKOro 3apsaa, 3akoH Owma s
y4JacTKa ILenu, 3akoH J[xoyms—IJIeHna, 3aKkOoH NPSAMOJIMHEWHOIO pPaclpOCTPaHEHHUs
CBETA, 3aKOH OTPAKEHUSA CBETA, 3aKOH IIPEJIOMIIEHMS CBETA; NPHU JTOM pPa3jIn4daTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA M €70 MaTEMaTHYECKOE BbIPAKEHHUE;

9. pemath 3a1a4M, UCHONB3Ysl (U3NUYECKUE 3aKOHBI (3ak0oH OMa JJid ydacTKa IIeTH,
3akoH J[xoyns—Jlenna, 3akOH NOPSIMOJMHEMHOTO pAaCIpPOCTPAaHEHUsI CBETA, 3aKOH
OTpa)KEHUs CBETA, 3aKOH MPEJIOMJICHHS CBeTa) U (hOPMYJIbI, CBA3BIBAONINE (DU3HUECKHE
BEJIMYMHBI (CHJIa TOKA, 3JIEKTPUUYECKOE HANPSHKEHHE, 3JIEKTPUUYECKOE CONPOTHUBIICHHE,
YAEIbHOE CONPOTHBIICEHWE BELIECTBA, paboTa TOKAa, MOIIHOCTh TOKa, (HOKYyCHOE
paccTosilHUE M ONTHUYECKas CHJIa JIMH3bI, (OpMYyJbl pacdéra 3JIEKTPUUYECKOTO
COIPOTHUBIICHUS NPH MOCIEI0BATEILHOM U MapaieIbHOM COEIUHEHUH MPOBOJAHUKOB);
Ha OCHOBE aHajM3a YCJIOBUS 3aJla4M BBIICIATH (PU3NYECKUE BEIMYMHBI U (HOPMYIIBI,
HEO0OXOAUMBIE ISl €€ PEICHUS], U IPOBOIUTH PACUETHI.

10. KBaHTOBBIE AABJICHUA



OmnsiTel Pesepdopna. [lnanerapuas Mmonens aroma. JInHeituateie onTHUeCKHe
cnexTpsl. [loryomenne u uemyckanue ceera atomamu. CocTaB aTOMHOTO s1pa.
3apsA10BOE U MacCOBOE YHUCIIA.

SnepHbie cuibl. DHEPrusl CBSI3U aTOMHBIX sifep. PagnoaktuBHoCcTh. Anb(a-, 6eta - u
raMmma-u3iaydeHus. MeTobl perucTpanyu sIEpHbIX U3JIyYeHUM.

Anepubie peakuuu. Jlenenue u cuntes saaep. Mcrounuku sneprun CoJiHIA U 3BE3.
SnepHas sHepreTuka.

JloznmeTpus. Biusaue PAaIVMOAKTUBHBIX M3JIyYEHUNM HAa JKUBBIE OPraHU3MBI.
DKOJIOrM4ecKue MpoosieMbl padOThl ATOMHBIX 3JIEKTPOCTAHIIHIH.

Jemonctpanmu Mogenb onbiTa Pezepdopna. Habmonerrne TpekoB 4acTUIl B Kamepe

Bunbcona. YCTpoHCTBO U IEMCTBHE cUueTYMKA MOHU3UPYIOMUX YacTull. JJabopaTopHblie
paboThl ¥ onbITHl HabnrogeHne JInHeyaThIX CIEKTPOB u3iydyeHus. 3mepenue

€CTECTBEHHOTO PaAMOAKTUBHOTO (DOHA TOZUMETPOM. BBIMYCKHUK HAYUUTCS:

11. pacrio3HaBaTh KBAHTOBBIC SIBICHUS W OOBACHATH Ha OCHOBE MMEIOIIMXCS 3HAHUM
OCHOBHBIC CBOMCTBAa WM YCJIOBUS IMPOTEKAHUS OTUX SBJICHUW: €CTECTBEHHAs U
MCKYCCTBEHHAS PaIMOAKTUBHOCTh, BOBHUKHOBEHHE JINHENYATOrO CIIEKTPa U3TYyUCHHUS;
12. onmmchIBaTh M3YYCHHBIC KBAHTOBBLIC SBIICHUS, WCTONL3YS (PU3MUECKHE BEITUIHHBL:
CKOPOCTh JJICKTPOMAarHMTHBIX BOJIH, JJMHA BOJIHBI W 4YacTOTa CBETa, MEPHUOJ
nmojypacriajzia, TpH ONHCAaHUW TPABWIBHO TPAKTOBAaTh  (DU3UYECKHH  CMBICI
HCIIOJIb3YEMbBIX BEIMYHMH, UX 0003HAUYCHUS U CIMHUITBI U3MEPEHUS; YKa3bIBaTh (POPMYJIbI,
CBSI3bIBAIONINE JAHHYIO (DU3UYECKYIO BEJIUYMHY C JIPYTMMHU BEJIMYUHAMU, BBIYUCISATH
3Ha4YeHUE (PU3NUSCKOU BEITMYMHBI,

13. aHanmM3UpPOBaTh KBAHTOBBIC SBJICHUS, UCIIOIB3Ys (PM3UICCKHUE 3aKOHBI U IMOCTYJIATHI:
3aKOH COXpPAHEHMSI DHEPruM, 3aKOH COXPAHECHUS DJIEKTPUUYECKOro 3apsiga, 3aKoH
COXpaHEHHUs] MACCOBOI'0 YHCJA, 3aKOHOMEPHOCTH M3Jy4YEHHUsSI W TIOTJIOIICHUS CBETa

aTOMOM;

14. paznuyath OCHOBHBIC MPU3HAKY TUIAHETAPHON MOJIENIN aTOMa, HYKJIIOHHOM
MOJEIN aTOMHOTO S1pa;

15. mpuBOIUTH IPUMEPHI TPOSIBIICHHS B TIPUPOJIE U MTPAKTUYECKOTO UCTIOIH30BAHUS

pPaaArOAKTUBHOCTH, AACPHBIX U TCPMOAACPHBIX pCaKHHﬁ, JIMHENYATBIX CIICKTPOB.
Crpoenue u 3Bomronus BeeneHHoi

['eonieHTprYECKas 1 reaIMoLEeHTpUYECKast cucTeMbl Mupa. Ousndeckas npupoaa
HeOecHbIX Tenn ComuevyHoi cuctemsl. [Iponcxoxaenne ConHeunont CHCTEMBI.

®uznueckas npupoaa Connua u 38e31. Ctpoenue BeeneHHoit. DBOMIOMS
Bcenennoii. JlemoncTpamu ACTpOHOMUYECKHE HAOTIOACHUS.

3HAKOMCTBO C CO3BE3/IUSAMH U HAOJIOJIEHUE CYyTOYHOTO BPAIICHUS 3BE€3THOTO HeOa.
HaGmonenue neuxenus JIynsl, ConHIa U TJIaHET OTHOCUTENBHO 3BE3I.
BrImycKHUK HAy4UTCS:

16. paznuyaTh OCHOBHBIE MPU3HAKHU CYyTOYHOI'O BpallleHUs 3BE3AHOTO HEOA,
nBrxeHns JIynsl, CoaHIA U TJIaHET OTHOCUTEIBHO 3BE3;

17. noHUMaTh pa3In4uus MEXAY FeITMOUEHTPUUYECKON U IeOLIEHTPUYECKON
CUCTEMaMHU MUDA.



7raacc (68 yacos, 2 yaca B HeeJII0)
BBenenue (4 4)

Urto uzyuaet dpusuka. Ouznyeckue sapienus. HabmoaeHus, onbIThl, U3MEPEHUSI.

du3HKa U TCXHUKA.

JlabGopaTopHblie padoThI:

1 Omnpexenenue UEHbI I€IEHUS U3MEPUTEILHOTO MUINHIPA (C UCTIOIB30BAHUEM
obopynoBanus «Touka poctay).

IlepBoHayajibHbIE CBEACHUS 0 CTPOEHUM BelecTBa (6 1)

Mornekynsl U atomel. Quddysusa. JBmwkenune moinekyn. CBsi3b TeMIEpaTypbl Tella CO
CKOPOCTBIO ABMKEHHUS €ro MoeKyJ1. [IpuTsskeHue v oTTalIkuBaHue MoJieKyJ. Paznuunsie
COCTOSIHUS BEIIECTBA M WX OOBIACHEHHE HA OCHOBE MOJEKYJISIPHO - KHMHETHYECKHX
MPEICTaBJICHUM.

JlaGoparopHbie padoThbI:

2 W3mepeHue pa3MepoB MallbIX Tell (C UCHOJIb30BaHUEM 00OopynoBaHus «Touka
pocTay)

B3aumoneiicTBue Teu (22 4)



Mexanunueckoe aBmxkeHue. PaBHomepHoe aermxenne. CKOpoCTb.

Nnepums. Bzaumopericteue ten. Muepuusa. Macca tena. 3smepeHnne Maccol Tena ¢
IMOMOIIBIO BeCcOB. I NIIOTHOCTH BeliecTRBa.

SAsnenue tarorenus. Cuna tsoxkect. Cuna, Bo3HHKaromas mpu aedopmanun. Bec. Csizb
MEK]ly CUJIOU TSKECTH U MACCOM.

Yupyras aedopmarnus tena. 3akoH ['yka.

Hunamomertp. ['padudeckoe nzodpaxenue cuibl. CrokeHUe CHil, 1eUCTBYIONINX O
OJITHOU TIPSMOM.
Tpenue. Cuna tpenus. TpeHne ckonbxkeHus, KaueHus, Mokod. [[oqmumHuKy.
JlaGopaTopHbie padoThbI:
3 H3mepenue macchl Tea Ha Becax (C UCIOIb30BaHuEeM o0opynoBaHus « Touka
pocTay)
4 Usmepenue o0beMa Tena (¢ ucnosib3oBaHueM odopynoBanus « Touka poctay).
5 M3mepenue miIoTHOCTU TBEPJOTO Tela (C UCIOIb30BaHUEM 000pYAOBaHUS
«Touka poctay).
6 I'pamyupoBaHue MPYXKUHBI 1 U3MEPEHHUE CHJIBI C TIOMOIIBIO TMHAMOMETpA (C
UCII0JIb30BaHUEM 000pyaoBaHus « Touka pocTay).
/laBjieHHe TBEPABIX TeJl, }KUAKOCTeH U ra3os (21 4)
JaBnenue. /laBnenue TBepabiX Tei. JlaBnenue raza. OObsCHEHUE JaBICHUS Ta3a Ha
OCHOBE MOJIEKYJISIPHO - KHHETUYECKUX NpeAcTaBieHnid. 3akoH [Tackais.
JaBnenue B xugakoctu u raze. Coobmaronmecs cocyasl. 11nro3mL.
['mppaBnnueckuii mpecc.

Atmocdepnoe nasienue. OnbiT Toppuuer. bapomerp-anepous. M3menenue
aTMoc(epHOro aBiieHus ¢ Bbicotoi. Manometpol. Hacoc.

Apxumenosa cuia. Y CIoBUs IJIaBaHusl Tel. BoaHbINM TpaHCIIOPT.

Bo3znyxomnnasanue.

JlabopaTopHblie padoThI:

7 V3mepeHure BBITAIKUBAIOIICH CUIIBI, IEHCTBYIONIEH HA TIOTPY>KEHHOE B
KUJKOCTh TeJO (C UCMOIb30BaHuEM 000pyaoBaHus « Touka pocTa).

8 BericHeHUE YCITOBUH TTaBaHUS TE B )KUIKOCTH (C UCTIOJIB30BAHUEM
obopynoBanus «Touka poctay).

Pa6ora u MmomHOCTH. JHeprusi(15 4)

PabGora cwiibl, nelcTByOlENd MO HaNpaBlIEHUIO JBIMKEHUs Tena. MoiHocTh. [IpocThie
MEXAaHU3MBbI. YCIIOBUE paBHOBecUs pblyara. MomeHT cuibl. PaBHOBecue Tenm ¢
3aKpPEIUIEHHOM OCBIO BpallleHus. Buibl paBHOBECHS.

PaBeHCTBO paboOT TpHW MCHOJB30BaHUM MexaHU3MOB. KoadduimeHT mone3Horo
JICUCTBHUSL.



[loTeHnnanbHas 3HEPTHs MOJHATOrO TEJA, CXKATOM NpPYXWMHBI. KnHeTudeckas sHeprus
JBIOKyIErocs: tena. lIpeBpamieHne ogHOro BUAAa MEXAHUYECKOW DHEPTUHM B JIPYTOM.
DHeprus peK u BeTpa.

JlaGopaTopHbie padoThbI:
9 BrlsicHeHHe yCIIOBUS paBHOBECHS phlyara (C UCIOJIb30BaHUEM 000pyA0BaHUS

«Touka pocray).

10 Uszmepenue KIIJ[ mpu moabemMe Tena o HaKJIOHHOM TIIOCKOCTH (C
UCITI0JIb30BaHUEM 000opynoBaHus « Touka pocTay).
Pe3epBHoe Bpems - (1u9).
8 kimacc (68 uyacoB, 2 yaca B HeJeJI0)
TemnoBble siBjieHus (25 4)

TeroBoe nBxenue. BHyTpenHsisi sHeprus. Pabora u Teronepenaya Kak CrocoObl
W3MEHEHHS BHYTPEHHEN SHEpPruu Tena. Buipl Tenonepenayn.

KonudecTBo TemioTsl. Y aenbHas TEMIOEMKOCTb. Y IeJbHasl TEIJIOTa CrOpaHusl TOIUIMBA.
[InaBnenne u KpucTamm3anus. Temmeparypa IUIaBI€HUs. YJAENbHAas TeEIUIOTa
JIaBJICHUS.

Hcnapenne u konzaeHcanuss. OTHOCHTENbHAs BIIAXKHOCTh BO3JyXa U €€ HU3MEpEHUE.
Kunenue. Temnepatypa kunenus. Y ieJapHas TEIJI0Ta Mapoo0pa3oBaHusl.

OOBbsicCHEHNE U3MEHEHUI arperaTHbIX COCTOSTHUN BEIIECTBA HA OCHOBE MOJIEKYJISIPHO -
KMHETHYECKHUX MPEIACTABICHUI.

[IpeBpalienrst 3HEPruM B MEXaHUYECKUX U TEIJIOBBIX MPOLECCaX.

JIBuraTens BHyTpeHHero cropanus. [lapoBas TypOuHa.
JlabopaTopHbie padoThI:
1. CpaBHEeHHE KOJIMYECTB TEIUIOTHI MpPH CMEIIMBAaHUU BOJABI Pa3HOM
TEeMIIepaTyphlI (C UCTIOIB30BaHUEM 000py10BaHUs « Touka pocTay).
2. V3mepenue yaenbHOM TeII0EMKOCTH TBEPOTO Tena(C UCTIOIb30BAaHUEM
obopynoBanus «Touka poctay).



3. U3mepenue BIaxXHOCTH BO3ayXa (C UCHOJIb30BaHUEM 000pyaoBaHus « Touka
pocTan).
JJIeKTpuYeckue aBJjaeHus (27 1) Dnekrpusanus Teun. J[Ba poja 3JIeKTpUYeCKUX
3apsioB. B3aumoaeiicTBre 3apsoB. DIEKTPUUECKOE TTOJIE.
JIMCKpETHOCTh ANEKTPUYECKOro  3apsiga. nekTpoH. CTpoeHue  aTromoB.
[TocTOSIHHBIN AEKTPUUECKUH TOK. ['aTbBaHUYECKUE FJIEMEHThI. AKKYMYJISATOPBHI.
DnekTpuyeckas Lemb. DIEKTPUYECKH TOK B MeTaiiax. Cuiia Toka. AMIiepMerp.
DneKkTpuuecKoe HarnpsbkeHne. BonbTMeTp. DaekTpuueckoe conpoTuBieHue. 3akoH OMa
JUTSL y4acTKa 3JIEKTPUUECKON 1enu. Y aenpHoe conpoTuBiieHne. PeocTaTsl.
Bubl coenquHeHni MpOBOIHUKOB.

PaGoTa ¥ MOIIHOCTH DIIEKTPUYECKOTO TOKA. KONMYECTBO TEIUIOTHI, BBIJACISAEMOE
NPOBOJHUKOM ¢ TOKOM. CUETYMK D3JIEKTpUYECKOW dSHepruu. Jlamma HakamMBaHUS.
DnexTpoHarpeBaTelbHble MPUOOPHI. Pacuer anekTposHepruu, norpedisieMoil ObITOBBIMU
anextponpudbopamu. Kopotkoe 3ampikanue. [InaBkue nmpemqoxpaHuTemny.

JlaGopaTopHbie padoThI

4. COopka dJIeKTPUYECKOM 1IENU U U3MEPEHUE CUIIbI TOKA (C UCTIOIh30BaHUEM
obopynoBanus «Touka poctay).

5. M3mepenue HampsKEHUs HA pa3IMYHBIX yYacTKax LENU (C UCTOJIb30BAHUEM
obopynoBanus «Touka poctay).

6. PerynupoBaHue CUIIbI TOKA PEOCTATOM (C UCTIOIB30BAHUEM O00OPYI0BAHMUS

«Touxka pocray).

7. V3mepeHue CONpPOTUBICHUS MPOBOJHUKA C TTIOMOIIBIO aMIIEpMETpa 1
BOJILTMETpA (C UCIOJIb30BaHUEM 000py0Banus « Touka pocTay).

8. M3mMepenue pabOThl 1 MOIITHOCTH AJIEKTPHUECKOTO TOKA (C UCIIOIb30BAaHUEM
obopynoBanus «Touka poctay).

JJIeKTPOMATHUTHBIE sIBJIeHUS (64)

MarnutHoe mMoje ToKa. DJIEKTPOMArHuThl M uX npumeHeHue. [[oCTOSHHBIE MarHUTHI.
MarautHoe mnoje 3emud. JlelicTBME MAarHUTHOrO TOJST HAa MPOBOJHHUK C TOKOM.
DJIEKTPOBUTATEb.

JlaGopaTopHbie padoThI
9. M3yueHue 31EKTPUIECKOTO ABUTATENS TOCTOSTHHOTO TOKA.
CgetoBble siBjeHus (9 1)

HUctounuku cBera. lIpsmonuHeliHOe pacnpocTpaHeHue cBera. OTpakeHHWE CBeETa.
3akoHbl oTpaxkeHud cBerta. [lnockoe 3epkano. [Ipenomnenue crera.

JIunzel. DOKyCHOE pacCTOsIHUE M ONTUYeckas cuia JiuH3bl. [locTpoenne m3o0paxeHui,
JlaBa€MbIX TOHKOM JIMH30#. OnTHYeCKHEe IPUOOPHI.

JlaGoparopHbie padoThbI:

10.TTomyyenne u300pakeHUl ¢ TOMOIIBIO COOHMpAONICH JIHH3BI (C
UCITIOJIb30BaHUEM 000opyoBanus « Touka pocTay).



IHoBTOpPEHMe - 34.

9 kaacc (102 gyaca, 3 yaca B HeeJI10)
3akoHbl ABM:KeHUS M B3auMoaecTBusa Te (30 4)
MarepuanbHas Touka. Cucrema oTcuera.

[Tepemetienre. CKOpOCTh NPSIMOJIMHEITHOTO PABHOMEPHOIO ABMKEHUS. PaBHOYCKOpPEHHOE
MPSMOJIMHEWHOE IBUYKEHUE: MTHOBEHHAs! CKOPOCTh, YCKOPEHUE, TTIEPEMENICHHUE.
['paduku 3aBUCMMOCTH KHHEMATHYECKHX BEJIMYHMH OT BPEMEHU IIPU PaBHOMEPHOM U
PaBHOYCKOPEHHOM JIBUKEHUH.

OTHOCUTENHLHOCTh MEXaHUYECKOTO JABHOXKXCHMUA.

[Tepsbiii 3akoH HeroToHa. MHEpUManbHbie cUCTEMBI OTCUeTa. BTOpOi 3ak0H
Herorona. Tpetuit 3akoH HproToHa.

CBoOonHOE nazieHne. 3aKOH BCEMUPHOTO TATOTeHUS. ICKyCCTBEHHBIE CITyTHUKH 3EMIIH.
Nmmysbe. 3akOH cOXpaHEHUs UMITyJIbca. PakeTsl.

JlaGopaTopHbie padoThbI:
1. HccnenoBaHue paBHOYCKOPEHHOT'O JIBMKEHUS O€3 HauaIbHON CKOPOCTH (C
UCIIOJIb30BaHUEM 000py10BaHus « Touka pocTay)
2. V3mepenue yCKOpeHus CBOOOIHOTO MaJAeHUS (C UCTIOIh30BAaHHEM
o0opynoBanus «Touka poctay).
Mexanndeckue KoJjie0aHnsi M BOJHBIL. 3BYK (16 1)

KonebarenbHoe neuxenue. Konebanus rpysa Ha npyxune. CBoOOHbIE KOeOaHUs.
KonebarenbHas cucrema. [lepuon, yactora n amrmTyaa koiedanuid. [IpeBpamienue
SHEPIUM NPH KOoJIeOaHUsX. 3aTyXarolue KojaeoaHusl.

BbIHyX/1€HHbIE KOTeOaHHUsI.

Pacnpoctpanenue kosebanuii B ynpyrux cpenax. [lonepeunbie v poa0JbHbIEC BOJIHBI.
CBA3b JIMHBI BOJHBI CO CKOPOCTBIO €€ PACIpPOCTPAHEHUS U MEPHUOJIOM. 3BYKOBBIC
BOJIHBI. CKOpPOCTH 3ByKa. [ pPOMKOCTB 3ByKa U BbICOTa TOHA. DXO.

JlabopaTopHblie padoThI:
3. HccnenoBanue 3aBUCMMOCTH TIEPHOIA M YaCTOThI CBOOOHBIX KOJCOAHUH MasTHUKA
OT €ro JUIMHBI (C UCHOJIB30BaHUEM 000pynoBaHus « Touka pocTay).
DJIeKTPOMATrHUTHBIE siBJIeHus (204)
OmHOPOIHOE ¥ HEOJHOPOAHOE MAarHUTHOE TIOJIC.



Hanpasnenue Toka u HanpaBieHUE JUHUN €ro MarHuTHOTO noJist. [IpaBuino OypaBuuka.
Oo6napyxeHue MarHuTHoro noss. [IpaBuiio eBoi pyku.

NHyKIMs MarHuTHOTO 1oJis. MarHUTHBIN MOTOK. DNEKTPOMArHUTHASI MHAYKIIUS.
['enepatop nepemenHoro toka. [IpeoOpa3oBaHue SHEPTUU B IIEKTPOTreHEPATOPaX.
DKOJOrHYeCcKHe MPOOIEMBI, CBSI3aHHBIE C TETNIOBBIMU U THPOAIEKTPOCTAHIIUSAMHU.
DNeKTpOMarHuTHOE ToJIE. DNeKTpOMarHuTHbHIE BOJIHBI. CkopocTh
pacrnpocTpaHEHHUs! JIEKTPOMArHUTHBIX BOJIH. DJIEKTPOMAarHUTHAs IPUPO/IA CBETA.
JlaGopaTopHbie padoThbI:

4. VI3ydeHue sIBICHUS 3JIEKTPOMArHUTHOW UHYKIIUU.

Crtpoenue aroma 1 aTOoMHOT0 saApa (204) PaagnoakTMBHOCTh KaK CBUIETEIHCTBO
CJI0)KHOTO CTPOCHHS aTOMOB. AJb(a-, 0eTa - u raMma-u3nydeHus. OnbIThI
Pesepdopna. AnepHas Mmoaens aToma.

PannoakTuBHBIE pEBpAILIEHUS] AaTOMHBIX siiep. [[pOTOHHO - HEUTPOHHASI MOJIEIIb SI/Ipa.
3apsgoBoe U MaccoBoe yucio. SAnepusie peakuuu. Jlenenue u cunres saep. CoxpaHeHue
3apsIIOBOTO M MACCOBOTO YKCEII TP SAEPHBIX PEAKIUAX.

DHeprust CBSI3U YacTHI] B sifipe. Bolaenenue sHepruu npu sAEpHBIX peakiusax. M3mydenue
3Be3Nl. SnmepHas dHepreTuka. OKOJOTUYECKHE MpoOsieMbl pabOThl  aTOMHBIX
AJIEKTPOCTAHIIH M.

MeTtonbl HAaOIOIEHNS U PETUCTPALlUK YacTHI] B siAepHOM ¢usuke. Jlo3umeTpus.
JlaGopaTopHbie padoThbI:

5. UsyueHue nenenus sjapa aTroma ypasa 1o gororpaduu Tpekos.
Crtpoenue u 3BoJI01IUsA Beesiennou (7 1)

['eotieHTpUYECKas U reTUOIIEHTPUYECKAs CUCTEMbI Mupa. dusnueckas npupoaa HeOECHBIX
ten Conneunoit cuctembl. IIpoucxoxnaenue Comneunoir Cucremsl. Duznyeckas
npupoaa Coisnia u 38e31. Ctpoenue Beenennoii. Ipomonns BeeneHHOM.

IHoBTOpenue (9 4)



5.

TemaTH4yeckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJIHYECTBA 4YaCoB,

OTBOJMMBIX HA OCBOEHHE KAKI0i TeMbl

kJjaacc (70 yacon)

Hcnosab3oBanue Hara
000py10BaHMS LIEHTPA
€CTeCTBEHHOHAYYHOM
Ne Koua- y
Tema ypoka u
n BO TeXHOJIOTHYeCKOM
/ 1aco HanpaBJIeHHOCTel
II B «Touka pocTa»
4
TEMA 1: Beenenue
Yro u3yuaeT Qpusmka. 1
Habmonenus u
OTIBITHI.
Ou3NYECKUE BETUYUHBI. 1
[TorpemHoCcTh U3MEPEHHUI.
JlaGoparopnas padota Ne 1 1 KomriekT nocyisl u
«OrnpeneneHune HeHsbl obopynoBaHus s
JIEJICHUSI U3MEPUTEIIBHOTO YYEHUYECKUX
npudopa» OTIBITOB
®u3nKa U TEXHHUKA 1 Komnrsroteprnoe
obopynoBaHue
TEMA 2: IlepBoHauaabHbIE 6
CBe/JIeHUs 0 CTPOECHUH
BellecTBA.
Crpoenue BeniectBa. MOJEKyJIbI.
JlaGoparopHas pa6oTa Ne 2 KomriekT nmocy sl u
« MI3mepenne pa3zMepoB MallbIxX o0opynoBaHusi IS
TEI» YYEHUYECKUX
OTBITOB
Huddys3us B razax, XUAKOCTAX U 1 Komnbrorepnoe
TBEPIBIX TEJIaxX o0opynoBaHue C
BUJCOKAMEPON  JJIA
J€TaIbHOTO
paccMOTPEHHUS OTIbITA,
BBIBEICHHOTO Ha
JKpaH.
B3aumMHoe nputskenue u 1
OTTAJIKUBAHUE MOJICKYI
Tpu cocTosiHUS BEllIECTBA. 1

Paznuuung




B CTPOCHUH BCIICCTB.

10

[ToBTOpHTENTEHO-0000TIIAFOTITHIA

YPOK
I10 TCMC «CBGI[@HI/ISI O BCHICCTBC»

Kommbrorepnoe

obopynoBaHue

Hudporas




naboparopus yaeHUIecKas
(busuka, xumusl,
ouosorus): [{ludpopoii
JaTInK
Temmeparypbl Komriekt
MOCYBI ¥ 000PYTOBaHUS

TUTSE
YYEHUUECKUX
OTIBITOB
TEMA 3: B3saumogeiictBue
TeJl.
11 | Mexanuueckoe JBUKEHHE. Kommbrorepnoe
PaBHOMepHOE 1 obopyoBaHUE c
HEpPaBHOMEPHOE BHUJICOKAMEpPON TSt
JIBUKEHUE JETATHFHOTO PACCMOTPECHUS
OTIbITA,
BBIBEJICHHOTO Ha
DKpaH.
12 | CxopocTh. EnuHuUIIbI CKOPOCTH.
13 |Pacuer myTu u BpeMeHuU
JIBUYKEHUSI.
Peienye 3a1au,
14 | SIBnenue unepuuu. Pemenue
3ajad.
15 | BzaumopeiicTBue Tell.
16 |Macca Tema. EquHUITBI MacCHI.
17 | JlabopatopHas pabota Ne 3 O6opynoBanue s
«3mepenne Macchl Tena Ha 71a060paTOPHBIX
BECAX» pabor u
YYCHHUECKHUX OIBITOB
(Ha 6aze
KOMITJIEKTOB TUTST
01€))
18 |JlaGopatopHas pabota Ne 4 OO6opynoBanue st
«3mepenune odbema Tein» 71a00paTOPHBIX
pabot u
YYCHHYECKHUX OIBITOB
(Ha Oaze
KOMITJIEKTOB TUTST
0I9)
19 |ILnoTHOCTH BeliecTBa.







20 |JlabopaTtopHas pabota Ne 5 1 O6opynoBanue s
«OmnpeneneHne TUIOTHOCTH 71a00paTOPHBIX
BEII[ECTBA TBEPJIOTO TEJIa» pabort u
YUYEHHUECKUX OMBITOB
(Ha 6aze
KOMILJIEKTOB LTSI
OI9)

21 |Pacuer Macchl u 0ObeMa Tea 1Mo 1
ero

22 | Pemenue 3amau 1

23 | O6o01IeHne MaTepuaia mo TemMe 1

«MexaHnueckoe IBMKCHUE,
Macca, TIOTHOCThY
24 | KoutposabHasi paboTa nmo teme 1
«MexaHnunueckoe
JABH:KeHHe. Macca.
ILs10THOCTBHY

25 | Cwia. SIBnenne tarotenus. Cuma 1

26 | Cwra ynpyroctu. 3akoH ['yka. 1

27 |Bec Tena. 1

28 1

Ennnannet cunel. CBs3b MEXIY
CUJIOM TSKECTHU U MACCOU Tena.
29 1 OO6opymoBanue 115
Hunamometp. JlaGopatopHas
71a060paTOPHBIX
pabota pa6ot -
Ne 6 «I'panynpoBanue npyKUHbI YUEHHUECKUX OTBITOB
U U3MEpEHUe CUI (1a Gaze
JTUHAMOMETPOM) KOMILICKTOR s
0oIr9)

30 [ Cnoxenue AByX CHII, 1 obopynoBanue st
HaIpaBJICHHBIX BJOJIb OJHOU 71a60paTOPHBIX
psAMON pabort u

YYCHHUYECKUX
OTIBITOB
31 |Cuna tpenus. Tpenue 1 o0opynoBaHue st
CKOJIb)KECHHUS. 1ab60paTOPHBIX
Tpenne nokos. pabot H
YUYCHHUECKUX
OTIBITOB
32 | Tpenue B pupojiec U TEXHUKE. 1

IHoammnauky.




TEMA 4: JlaBieHne TBepaAbIX
TeJl,




JKHJIKOCTEeH U ra3os.

33 JlaBnenue. EnyHULIBI JaBIeHUS. 1
34 CnocoObl I3MEHEHUS JaBIICHHS 1
35 JlaBnenue rasa. 1
36 3axoH Ilackans 1
37 JlaBneHue B *KUJIKOCTH U rase. 1 O6opynoBaHue
3aKoH T
ITackans s
JIEMOHCTPALIAN
38 Pacuer gaBiieHUs HA JHO U CTEHKHU 1
cocyaa
39 Pemenue 3a1a4 1o reme 1
«JlaBnenue
B JKUJIKOCTH H Ta3e»
40 Coobmaromye cocyapl 1 O6opynoBaHue
TUT
s
JIEMOHCTPALHN
41 Bec Bo3nyxa. AtmocdepHoe 1 O6opynoBanue
JIaBJICHUC TUT
s
JIEMOHCTpaLUN
42 N3mepenne armochepHoro 1
nasienus. OneiT Toppuyeu.
43 bapomertp-anepous. AtmochepHoe 1
JIaBJICHHWE Ha Pa3JIUYHBIX BHICOTAX.
44 Pemenue 3a1a4 1o reme 1
«Coo01aroimecs: cocy1bh»
45 ManomeTpsbl 1 O6opynoBanue
TUT
s
JIEMOHCTpALUN
46 [TopiiHeBoO# KUAKOCTHOW HACOC. 1
I'mppasinueckuil mpecc.
47 JlericTBYE )XKUIKOCTH U Ta3a HA 1 O6opynoBanue
MOTPYKEHHOE B HUX TEJIO TUT
s

JIEMOHCTPALAN




48

Apxumenosa cuia.

49

Il1aBanue Te.

50

JlaGoparopnas pabota Ne 7

«Omnpenenenue
BBITAJIKUBAIOIIEHN CHIIBD)

O6opynoBanue s

J1a00paTOPHBIX
pabot

U
YYECHUYECKHUX
OTIBITOB (Ha

0aze
KOMILIEKTOB

VT
s OI'9)

o1

JlaGopatopHas padota Ne 8

«BpIsICHEHHE YCIIOBHI
IJIaBaHUA TEI

OO6opynoBanue st

71a00paTOPHBIX

paboTt

151

YYEHUUECKUX
OTIBITOB (Ha
Oaze
KOMILJIEKTOB
T
s OI'D)




52 | KouTtpoJbHasi padoTa no reme 1
«/laBJ1eHMe TBEPAbIX
TeJl, dKUAKOCTEH U
ra3oB»
TEMA 5: Pabora n 15
MOIIHOCTb.
JHeprus.
53 | Mexanunueckas padora.
54 | MOIIHOCTE.
55 |Pemenue 3amau no reme
«MexaHnueckas
paboTa u
MOIITHOCTE
56 [IIpocTbie MexaHU3MBbI. Phruar. 1 O6opynoBanue s
PaBHOBecue cuil Ha ppraare 1a00paTOPHBIX
pabort u
YYCHHYECKUX
OnbITOB (Ha 0asze
KOMITJIEKTOB IS
0r9)
57 | MOMEHT CHJIBI.
58 |Psluaru B TexHUKe, OBITY U ObopynoBanue s
IpUpPOJIE. 71a060paTOPHBIX
JlabopaTtopHas paborta Ne 9 pabot n
«BbIsiIcCHEHUE YCTTOBUS YYCHHUYECKUX
PaBHOBECHS pblUara» OTBITOB (Ha 0aze
KOMITJIEKTOB LTSI
0oro9)
59 | «3omoToe MpaBUIO0 MEXAHUKNY 1 O6opynoBanue 115
PaBencTBo pabot mpu 1ab60paTOPHBIX
MCIIOJIb30BAaHUU paBoT -
MEXaHU3MOB
YYCHHUUECKUX
OmbITOB (Ha 0aze
KOMITJIEKTOB LTSI
0oro9)
60 |Pemenue 3amau no teme 1

«YcmaoBug

PAaBHOBCCH: pbIyara»




61 |KILJ. JlJabopaTopHuas pabora Ne O6opynoBanue s
10 1a00paTOPHBIX
«Onpenenenue KIIJ[ mpu pabor u
MoIbEME TeJla M0 HAKIOHHOM yICHHIECKHX
TITIOCKOCTID OTBITOB (Ha 0aze
KOMILICKTOB IS
0I9)
62 |Kunernueckas u
MOTEHITHATbHAS
DHEprusl.
63 | IIpeBpamienue sneprum. 3akoH




COXpaHCHUS SHCPIUu.

64 Pemrenue 3amau mo reme 1
«Pabora,
MOIITHOCTb ¥ DHEPTHUSI»
65 Pemrenue 3amau mo reme 1
«Pabora,
MOTITHOCTb Y DHEPTHSD»
66 KonTpoJasnasi pabora nmo 1
TEME
«Jueprus. Padora n
MOIIIHOCTb)
67 Hrorosoe noBropenne 3a 1
Kypc 7
KJjIacca
68 ['omoBast KOHTpOIBHAS paboTa 1
3a
Kypc 7 Knacca
8 ki1acc (68 yacon)
Hcnonb3oBanue
o0opynoBaHust
No Kou IeHTpa
n Tema ypoka €CTeCTBEHHOHAYYHOM
/ “BO "
I qgac TEXHOJOIrH4YeCKO
OB i
HAINPaBJICHHOCTE
i
«Touka pocra»
TensioBble siBJIeHUs (254.)
1 | Texnuka 6€30mMacHOCTH B 1 |Hwudpoas
KaOuHeTe nabopaTopus
(usuxu. Ternosoe yveHHYCCKA
JIBU>KEHUE. (pusnxa, xummus,
Temmneparypa oronorus):
Hudporoit
JTaTIH
K

TEeMIEPATypPbl




BryTpennss sneprus

[udposas
naboparopus

yUeHHYECKas
(pusuka, xumusl,
ouosiorus):
Hudposoit
JnaTau
K
TEMIIEPATYPbI

Crioco0bI U3MEHEHUS
BHYTPCHHEH SHEPIHU

[udposas
nabopaTtopus

ydeHUICeCKas
(pusuka, xumusl,
ouosiorus):
Hudposoit
JATYH
K
TEMIIEPATyPbI




Bunbt o0opyaoBaHue
Tenjonepena A
9. 7151 1a00paTOPHBIX
Temmonposo pabor
JTHOCTb.

u
YYCHHUYCCKHU
X OIBITOB
Buapl Teronepenaumn 000pyoBaHue
Kouseknus. hi
s
1a00paTOPHBIX
pabort
u
YYEHUUECKHU
X OIBITOB
Bunb! Terionepeaaun o0opyaoBaHuE
JM3myuyenune it
st
1ab0paTOPHBIX
pabort
u
YYCHHUECKHU
X OTBITOB

Koyin4ecTBo TEemIoTHI.

VY nenbHas TENI0EMKOCTb.

Pacuer xomruecTBa TEIIOTHI.

Peurenne

3aj1ay.

JlaGoparopHas padota Nel OO6opynoBanue st
«CpaBHeHue 1ab0paTOPHBIX

pabot

KOJINYECTB TEIUIOTHI IIPH
CMEIIMBAHUU BOJIbI Pa3HOU

TEeMIIepaTypb»




YYCHHUUECKUX
OTIBITOB (Ha

0aze
KOMILIEKTOB
A
s
oro)
JlabopaTopHas pabota Ne2 OO6opynoBanue st
«3mepenue 71a00paTOPHBIX
YAEIBbHOU TEMJIOEMKOCTH pabor
TBEPJIOTO TEJIA.
u
YYEHUYECKUX
OTIBITOB (Ha
0aze
KOMILIEKTOB
A
g OI'D)
DHeprus TOIIMBa. Y IeJIbHast
TEII0Ta
CrOpaHusl.
3aKOH COXpaHEHUS U
MpeBpaIlCHUS
SHEPIUM B MEXaHUUYECKUX U
TEIJIOBBIX MPOIECCaX.
Kontponbshas padbora Ne 1 o
TeMe:
«TermoBbIe SIBICHUSY.
ArperatHbie COCTOSIHUS Hudporas
BEILECTBA. nabopaTtopu
[LnaBnenue n A
OTBEP/ICBAHUE YHICHHICCK
KPHUCTALUTUICCKUX as

TCIJI.

(pusuka, xumus,




ouosiorus):

Hudporoii
aTa
UK TeMITepaTypPhl
16 | I'paduk naBieHUs U Hudporas
OTBEP/ICBAHMUS nabopaTtopus
KPUCTAJUTMYECKHUX TEI. yaCHHICCKaA
VY enbHas TemioTa (pusnka, xumusl,
IUIABJICHUSA Onomorus):
[Hudporoii
naT4d
UK
TEeMIIepaTyphbl
17 | KonrponbHas padora Ne 2 o
TEeMe:
«HarpeBanue u
TJIaBJICHUE
KPUCTANINYECK
UX TeI.
18 | Hcnapenue. [lornomenue O6opynoBaHue
SHEPTUHU TIPU b
WCTIAPEHUH KUJIKOCTH U st
BBIJICJICHUE €€ NIPH JEMOHCTpaLUN
KOHJICHCAITUH TIapa.
19 | Kunenue O6opynoBaHue
A
st
JNEMOHCTpaLHN
20 | BmaxxHOCTh BO3yXA. O6opynoBaHue JJist
Crioco0nI eé 1a00paTOPHBIX
onpenenenus. JlabopaTopHas pabot
pabora
Ne3 «M3mepenue BIaKHOCTH 1
BO3yXa» YYCHHUUECKUX
OMBITOB (HA
0aze
KOMITJIEKTOB
A
st

orn)




21

VY nexpHAA TEILIOTA
mapooOpa3oBaHUs U

KOHACHCALINU.

22

Pabora rasza u napa npu
paCIIMpPEHNH.
JIBurarenb BHyTPEHHETO

CropaHus.

23

[TapoBas Typouna. KI1J]
TETUIOBOTO

JABHUI'aTCJIIA.

24

Pemenue 3amay o reme:
«Pabora raza u

napa npu pacIiiupeHun».

25

Kontponbshas pabota Ne 3 o
TEME:

«3MeHenune arperaTHbIx
COCTOSIHUM BEILICCTBA».

JuekTpuuyeckue siBjeHus (27 4)

26

DJIeKTpU3aLMs TEN IPH

COMPUKOCHOBEHUH.
B3aumoneiictBus
3apsHKEHHBIX TEJl.

1

O6opynoBaHue

JIsA

JNEMOHCTPALHN

27

DJIEKTPOCKOIL.

DIIEKTPUUYECKOE TOJIE

O06opynoBaHue

JIsL

JNEMOHCTpaLHN

28

JemMMOCTh 3IIEKTPUYECKOTO
3apsa.

DNEeKTpoH

O6opynoBaHue

JIsA

JIEMOHCTpaLUN




29

CtpoeHue aToMOB

30 | OObsicHEHHE ANEKTPUUECKUX o0opyIoBaHue
aBineHun. [IpoBogHuKy, )i
MOJTyTIPOBOHUKU U 7151 TaGOpaTOPHBIX
HEIPOBOJIHUKHU pabor
AIIEKTpUYECTBA

u
YUYEHUYECKUX
OTIBITOB

31 | KontponbHas padota Ne 4 o

TeMe
«OneKTpu3anus Tell.
CtpoeHue aToMOBY.
32 | DneKkTpUYecKHii TOK. o0opy0BaHuE
DJeKTpUIecKas hi|
LEIb U €€ COCTaBHbIE YaCTH. TSt
71a00paTOPHBIX
paboTt
u
YUYEHUYECKU
X OIBITOB
33 | DnexkTpuuecKkuii TOK B o0opyoBaHuE
MeTajl1ax. A
[eiicTBus A
AIIEKTPUIECKOTO TOKA. J1aGOPaTOPHBIX
Hanpasnenue Toxa.
pabor
u
YUYEHUYECKU
X OMBITOB

34 | Cuna toka. EnuHuie! cuiisl
TOKa.

Awmnepmetp. M3mepenne cuibl
TOKa.

35 | JlaboparopHas padota No4 o0opynoBaHuE

«CoOopka it

JIsz




BHCKTquCCKOﬁ Oenm u

J1a00PaTOPHBIX

U3MEpEHHE CUJIbI TOKA B €€ pabor
Pa3IMYHBIX yYaCTKax».
u
YUYEHUYECKUX
OTIBITOB
36 | DnekTpuuecKkoe HampsHKEHHE. o0opyoBaHue
2510503050003
HanpspkeHus. BonpTmeTp. TSt
N3mepenne HanpsoKeHUs. J1a6OPaTOPHBIX
JlaGoparopHas pabota paBoT
NeS «M3mepenue
HANPSDKEHUS Ha Pa3TUIHbBIX
Y4acTKax dJIEKTPUIECKOU u
HCTIHD. YYEHUYECKU
X OIBITOB
37 | 3aBUCHUMOCTH CHJIBI TOKA OT o0opy0BaHuE
HaANPSDKEHUSI.
ONEKTPUIECKOE TSI
COTIPOTHUBIICHHUE
71a60paTOPHBIX
MIPOBOJHHKOB.
paboT
2505050500031
COTIPOTUBIICHUSI.
u
YYEHUYECKU
X OIBITOB
38 | 3akon Oma a1 ydacTka Iemu. o0opymoBaHue
TSt
71a60paTOPHBIX
pabor
U
YUYEHUYECKU
X ONBITOB
39 | Pacuer compoTuBiieHUs

MIPOBOTHUKOB.
Y nenpHO€E CONPOTUBIICHUE.

[Tpumepsr




Ha pacycT COIIPOTUBJICHUSA

IMPpOBOJAHHKA, CUJIBI TOKA U

HaIPSKEHUS
40 | Peoctatsl. JlabopartopHas obopynoBaHue
pabota Ne6
«PerynnpoBanune I
CHJIBI TOKA 1abopaTOPHBIX
peocTaTom. paGor
u
yYCHHYEC
KHX
OTIHITOB
41 | JlabopatopHas pabota Ne7 000py0oBaHuE
«3mepenne
COTPOTHUBJICHUS TIPOBOJHUKA TUTST
MIPH TIOMOIITH aMIIepMeTpa 1 11aGOpaTOPHBIX
BOJIBTMETPAY.
pabort
u
y4EHHYEC
KHX
OTIBITOB
42 | IlocnemoBaTebHOE U obopyoBaHue
napayjiebHOE
COEJIMHEHUE MTPOBOTHUKOB. TUTST
71a060paTOPHBIX
paboTt
u
yYCHHYEC
KHX
OTTBITOB
43 | Pemenue 3ama4d mo TeMe:
«IlocnenoBarenpbHOE U
napajijieIbHOE COSMHCHHE
MIPOBOJTHUKOB).
44 | PaboTa 3IEKTPUIECKOTO TOKA.




45 | MOLIHOCTB 3JIEKTPUYECKOTO o0opynoBaHue
TOKa.

JlaGoparopHas padota Ne® U1t
«M3MepeHune MOIIHOCTH U 11aGOPaTOPHBIX
paboThI TOKA B DJIEKTPUUYECKOMN
JamIey. pabor

u
YYEHHUECKUX
OTIHITOB
46 | Enununa paGoTsl
AIEKTPUYECKOTO TOKa,
MpUMEHSEMbIC Ha MPAKTHKE.
47 | HarpeBaHue MpOBOJHUKOB

AIEKTPUUECKUM
TOKOM. 3aKOH
Jxoyns - Jlenua

48 | Kongencarop o0opyaoBaHuE
LISt
71a060paTOPHBIX
pabort
u
YYCHHUYECKUX
OTIBITOB
49 | Jlamma HaKaTMBaHUS.
DIIEKTPUUYECKUE
HarpeBaTelIbHbIE TPUOOPHI.
50 | KopoTkoe 3amMbIKaHKE.
[InaBkue
MPEIOXPAHUTEITH.
51 | IloBTOpeHUE TEMBI
«DNEKTPpUUECKHUE
SIBIICHUSI.
52 | KontponsHas padota Ne 5 o

TEMC

«DNEKTPUUECKUE SABICHUSY.




«ITomyuenne n300pakeHUsI C pabor
MTOMOIIIb COOMPAFOIIIEH JTUH3BI)
u
YYEHHUECKUX
OTIBITOB (Ha
0aze
KOMITJIEKTOB
st OI'9)
66 | I'nma3 u 3peHue. 1
[ToBTOpUTENHEHO-0000IIAOIINIA
ypok 1o Teme «CBEeTOBbIE
SIBJICHUSI
67 | KonatponpHas padota Ne7 mo teme | 1
«CBETOBBIC SIBJICHUS
IHoBTOpEH
ue (3 4.)
68 | IloBTopenue matepuana puzuku § | 1
KJacca.
69 | UtoroBas kouTpodpHas paboraza | 1
Kypc
8 Kkiacca
70 | AHanu3 UTOTOBOI KOHTPOJIHHOM 1
paboThI
9 kaacc (1024gaca)
Hcnoabs3oBanue
o0opynoBanus
HEeHTpa
Ni Ko P
Tema ypoka eCTeCTBEHHOHAYY
n Ja- HOIi 1
/ BO TEXHOJ0rn4yec
n 4ya KOii
co HamnmpaBJICHHO
B cTen
«Touka
pocra»

3aKOHBI B3aUMO/IEHCTBUSA M IBUKEHUSA TeJ
(30 yacoB)




Marepuanbhas Touka. Cucrema

OTCUCTA.

Ilepememienue

OHpC,ZIeJICHI/IG KOOPpANHATLI

ABHOKYIICTOC TCJIA.

[Iepememienne npu
MPSAMOJIMHEUHOM
PaBHOMEPHOM

JBH>KCHUU.

Pemenue 3agau

[IpssmonuHEHOE

PaBHOYCKOPEHHOE JBH)KEHUE.
Yckopenue.

CKOpOCTB HpHMOHHHeﬁHOFO

PAaBHOYCKOPEHHOTO JIBUXKECHUS.
I'paduix ckopoctu

Pemenue rpaduueckux 3amau




IIepemewienue npu

MPSIMOJIMHENHOM
PaBHOYCKOPEHHOM
JBH)KCHUU

10

[lepemerienue Tena npu

PSAMOJIMHEWHOM
PABHOYCKOPEHHOM JIBUKEHUU
oe3

Ha4aJIbHOW CKOPOCTH

11

JlabopaTtopHas pabora Ne 1

«HccnenoBanue
PaBHOYCKOPEHHOTO
IBIDKEHUA 03 HavaaIbHOM
CKOPOCTH»

o0opyoBaHUE

VTS

1a00paTOPHBIX
pabort

u
YUYCHHUYCCK

Hnux

OIIBITOB

12

Pemenne 3amau

13

Kontponbshas padora Ne 1

«IIpssMonuHENHOE IBUKEHHE

14

OTHOCUTENHLHOCTH JABUOKCHUA.

15

NueprymanbHble CUCTEMBI
orcyera. [lepBbii

3ak0oH Hprorona

16

Bropoi 3akon HeroToHa

17

Tpernii 3akoH HeroToHa

18

CB00OOIHOE TTaJIEHUE TET

19

JIBmxeHue Tena, OpOIeHHOTO

BEPTUKAIBHO
BBEPX.
HeBecomocTh




20

JlabopaTtopHnas pabota Ne 2

«3mepenne
YCKOPEHUS
CBOOOTHOTO
MaJICHUS

obopynoBaHue

JJIA

1a00paTOPHBIX
pabot

151
YYEHUYECK
Uux

OIIBITOB

21

3aKOH BCEMUPHOTO TATOTEHUS

22

VYckopenue cB0OOOIHOTO
naJcHUs
Ha 3eMJie U ApYTUxX

HeOECHBIX TejIax.

23

[IpssmonuHEHOE U

KPUBOJMHEIHOE IBUKEHUE.
JIBr>KeHue Tena 1o
OKPY>KHOCTH C IMIOCTOSTHHOM
0 MOMYJIIO

CKOPOCTBIO.

24

Pemenue 3agau

25

Nmmnyibce Tena. 3akoH

COXpaHCHUA UMITYJIbCA

26

PeaktuBHOe nBm:xkeHue. PakeTsl.




217,

BriBoj1 3akona
COXpaHEHHUS
MEXAaHUYECKOU

OHCPIUH.

28.

Pemenue 3anau. [loaroroska

K

KOHTpPOJIbHOM paboTte Nel

29.

Kontponbnas pabora Ne 2

«3aKOHBI
B3aUMOJICUCTBUS U
JIIBUKEHUS TEI

30.

PabGora Hag ommrOKkaMu

MexaHndecKue KoJie0anus u

BOJIHbL.3BYK.(16 yacoB)

31.

KonebarenasHOC JABUMIKCHHC.

CBo0OoaHbIE KOJIEOaHUS

obopynoBaHue

JJIs1

71a00paTOPHBIX
paboTt

17§
YYEHUYEC
KHX

OIIBITOB

32.

Benuuunsl,
XapaAKTEPUBYIOIIUE

KOJIEOATEIbHOE IBMKEHUE

obopymoBaHue

ISt
71a00paTOPHBIX

paboT

"

y4EHUYEC
KHX
OIIBITOB

33.

Jlaboparopnas pa6ota Ne 3

«Hcenenonanne saBucHMoCTH

HIepUO/Ia U YaCTOTHI
CBOOOIHBIX KOJIEOAHUI
MasATHUKA OT JJIUHBI

O6opynoBaHue
TUTSE

71a60paTOPHBIX




pabor

u
YYCHUYIECKU
X OIBITOB
(Ha Oaze
KOMITJIEKTOB
TUTST
0or9)
34. | 3aryxaromue KojaeoaHusl.
BreinyxneHHbIC KOJIeOaHUS.
35. | Pe3onanc.
36. | PacmpocTtpanenue konebaHuit
B
cpene. BonHbl.
37. | Jnuna BomHBI. CKOPOCTH
pactpocTpaHEHUs BOJH.
38. | Pemenue 3amau.
39. | Uctounuku 3ByKa. 3BYKOBBIE 00opy0BaHuE
KoJieOaHusI
TUTST
71a60paTOPHBIX
pabor
U
yUYeHHUEC
KHAX
OTIBITOB
40. | Bwicora, [TemOp] u
TPOMKOCTH
3BYyKa
41. | PacmpocTpaHeHUe 3ByKa. obopynoBaHue
3BYKOBBIE BOJIHBI
TUTST
71a60paTOPHBIX
paboT







YYEHUYEC
KHX

OIIBITOB

42

Pemenue 3anau. [loaroroska x

KOHTPOJIbHOMU pabote Ne3.

43

KonTponbnast padota Ne 3

«Mexaanueckue KoJjeOaHus
Y BOJIHBL. 3BYK»

44

Pa6Gora Hajg ommOkamu.

45

OTtpaxeHue 3ByKa. 3ByKOBOI

PC30HAHC.

46

3anuTa MAUHHA-TIPOEKTOB 110
TEME
«MexaHunueckue KoneOaHus

Y BOJIHBI. 3BYK»

DJIEKTPOMATHUTHOE I0JIe
(20 yacoB)

47

MarsauTHoe mnoJjie

o0opynoBaHue

TUTST
71a60paTOPHBIX

pabor

)51

YUYCHUYCCKUX
OIIBITOB

48

Harmpasnenue Toka u
HANpaBJICHUE JTUHUAN

€Iro MaroHuTHOI'O I10JIs1

49

OO6Hapy)eHue MarHUTHOTO
TIOJIS

10 €ro ACHUCTBUIO HA
DJIEKTPUUECKUH TOK.
IIpaBuno

JIEBOU PYKHU.

50

Nuayxuuss MArHUTHOTO TOJISL.

MarduTHbBIN ITOTOK




o1

Pemenue 3anau.

52 | SBneHue 3IeKTPOMArHUTHOM O6opynoBaHue
UHAYKIUU
TUTS
JIEMOHCTPALIAN
53 | Jlabopatopnas pabota Ne 4 o0opynoBaHue
«/3yueHne sBneHus
AIEKTPOMArHUTHOU s
LYK J1a00paTOPHBIX
paboT
"
y4EeHUYEC
KHX
OTIBITOB
54 | HampaBieHue MHAYKIIMOHHOTO
toka. [IpaBuno Jlenua.
55 | SIBneHue caMOMHIYKIHUU.
56 | [lomyyenue u nepenava
MIEPEMEHHOTO
AIIEKTPUIECKOTO TOKA.
Tpanchopmarop
57 | DneKTpoMarHuTHOE MOJIE.

9J'ICKTp0MaFHI/ITHBIC BOJIHBI




58

KonebaTenbHblit KOHTYP.

[Tonyuenue
AIIEKTPOMATHUTHBIX
KoJIeOaHwMit
59 | IlpuHIUIIBI paANOCBS3H U
TEJICBUICHUS.
60 | DnexTpoMarHuTHas
npupoza
CBeTa.
61 | I[Ipenomnenue cBera. o0opynoBaHue
DOU3NYECKUIN CMBICIT
roKa3are’s U1
npenomiieHus. Jucnepcus 1a60pPATOPHEIX
paboTt
U
YICHHUYECKUX
OTIBITOB
62 | LlBera Tem.
63 | Tunbl ONTHYECKUX

CIEKTPOB.

64 | IlormormieHue 1 UCITyCKaHUE

CBC€Ta aTOMaMHU.

65

[TornomnieHue u ucryckanue

CBETa aTOMaMH.
[Ipoucxoxaenue
JIMHEMYaThIX

CIIEKTPOB.

66

Kontponbshas pabota Ned «

DJIEKTPOMArHUTHOE T0JIe»

CTtpoeHune aToMa ¥ aTOMHOI'0 siApa

(20 gacoB)

67 | PagnoaktuBHOCTE. MoOIEnH
aTOMOB

68 | PagmoaxTuBHBIC
TIpEBpallCHHS

ATOMHBIX SAJCP.




69

DKCIepUMEHTaIbHBIC
METOJIbI

HCCICAOBaHUA YaCTHUI.

KoMnrrorepnoe

obopynoBaHue

70

Pemenue 3agau mo reme

«PannoakTUBHEIE
MPEBpALICHUS

ATOMHBIX SJIep»

71

OTKpbITHE IPOTOHA U
HEUTpOHA.

72

CocTtaB aTOMHOTO sAJIpa.
S nepHblie

CHJIBI.

73

OHeprus cBszu. Jedext
Mmacc.

74

Jlenenue siaep ypaHa.
Ilennas

peaKIusl.

75

JlabopatopHas pabota Ne 5
«3ydenue neneHus sapa
aToMa ypaHa 1o

dboTtorpaduu TpeKoB»

76

S nepHblii peakTop.

[IpeobpazoBanue
BHYTpPEHHEN
SHEPrUM aTOMHBIX s/Iep B

KoMnerorepaoe

obopynoBaHue




ANEKTPUUYECKYIO
SHEPrut0. ATOMHas

SHEPreTUKa

77.

buosiornueckoe nencreue

paauanuu. 3aKoH
PaMOAaKTHBHOTO
pacmajna

78.

TepmosiiepHas peaxius

79.

Pemenue 3anau. [loaroroska
K

KOHTPOJIbHOM paboTe No3.

«Ctpoenue aroMa 1

ATOMHOTO sAapa»

80.

KountponbsHas pabora Ne 5
«CtpoeHnue atoma u

ATOMHOTO sAAapa»

81.

PabGota Hajg ommnOkamMu.

82.

Pemenue 3anau. [loaroroska
K
UTOrOBOM KOHTPOJIbHOM

pabore.

83.

Pemenne 3agau. [loaroroska
K
UTOTOBOM KOHTPOJIbHOM

pabore.

84.

Pemenue 3anau. [loaroroska
K
WTOTOBOW KOHTPOJIbHOM

pabore.

85.

HNrorosast KoHTpOIbHAS
pabota

86.

PaGora Hajg ommOkamu.

Crtpoenne Beesennoii (7
4acoB)

87.

Cocras, cTpo€HHE U
IIPOUCXO0XKICHNE

CoHEYHOM CUCTEMBI

Kommnbrorepnoe

obopymoBaHue




88. | bompmne miaHeTHl KommnbrotepHoe
Conuneunoit o0opynoBaHue
CHUCTEMBI
89. | Manrbie Tena ComHeUHOU KommbroTepraoe
CUCTEMBI o0opyoBaHue
90. | CrpoeHnue, U3IydeHHE U Komnerorepaoe
sBosonust COJHITA U 3BE3]1 o0opymoBaHue
91. | CtpoeHue U 3BOIIOIHS Komnwroreproe
Bceenennoi obopyoBaHue
92. |IloBTOpeHwue 1o Teme KomnberotepHoe
«CtpoeHue o0opynoBaHue
Bcenennon»
93. | 3axmrounTenbHOE 3aHATHE TI0 Komnerorepaoe
teme «Ctpoenue BeeneHHO o0opynoBaHue
94.- | HUroroBoe MoBTOpEHUE 3a
10 Kypc
2 ¢usuku 7-9 xknaccon
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