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IHosicHuTeABbHAA 3aNIMCKA
Llentpsl 00pa3oBaHus €CTECTBEHHO-HAYYHON HANPAaBIECHHOCTH « TOUKa poCcTa» CO3/aHbl C LENbI0
pa3BUTHY 00YYaIOUINXCSl €CTECTBEHHO-HAYYHOM, MaTeMaTHUECKOM, MH(POPMAITMOHHON TPAMOTHOCTH,
(bopMUpPOBaHUS KPUTUYECKOTO M KPEATHBHOTO MBIIUICHHUS, COBEPIICHCTBOBAHUS HABHIKOB €CTECTBEHHO-
HAyYHOH HANpPaBJIEHHOCTH, a TAKXKE JUIA MIPAKTUYECKON OTPaOOTKH y4eOHOT0 MaTepHrasa 1o yueOHbIM
npeameTam
«Duszukay.

ean u 3axaum

Peanu3arust 0CHOBHBIX 00II€00pa30BaTEIBHBIX MPOTPAMM I10 YICOHBIM MPEAMETaM
GCTeCTBeHHO-Hay‘{HOﬁ HaIIpaBJICHHOCTH, B TOM YUCJIC B paMKax BHeypquoﬁ ACATCIBbHOCTHU
00yJaromuxcs.

Pa3paboTtka u peanuzanus pa3HOYPOBHEBBIX JOTOJHUTEIBHBIX 0011e00pa30BaTEIbHBIX
IIPOTpaMM €CTECTBEHHO-HAy4YHOW HAIIPaBJIECHHOCTH, a TAK)KE MHBIX IPOTPAMM, B TOM
YHUCIIE B KAHUKYJISIPHBIN IIEPHOL.

Bosieuenne ydJamuxcs B MPOCKTHYIO ACATCIILHOCTD.

Coznanue nenrpa «Touka pocray mpenmnosaraeT pa3Butue o0pa3oBaTebHON HHAPACTPYKTYpPhI
o011eo0pa3oBaTeIbHON OpraHU3aluy, B TOM YUCIIE€ OCHAllleHHe 00111e00pa3oBaTebHON OpraHu3aiun
KOMIIBIOTOPHBIM M UHBIM 000PYIOBaHHEM:

o0opynoBaHuEM, CpeACcTBaMHU 00Y4YEeHUS U BOCIUTAHUS JUIsl U3y4eHUsI (B TOM UHCIIe
AKCIEPUMEHTAJILHOTO) MPEIMETOB, KYpPCOB, JUCHMILINH (MOAYJIeH) ECTECTBEHHO - HAyYHOU
HaIMpPAaBJIEHHOCTH MPH peaii3alllii OCHOBHBIX 0011e00pa30BaTeIbHbIX MIPOrpamMM U
JIOTIOTHUTEIBHBIX 00111€00pa30BaTEIbHBIX IPOrPaMM, B TOM YHCIIE JJIsl PACIIUPEHUS COIEPIKaHUS
yueOHBIX npeaMeToB «Du3nka» 000pyIoBaHUEM, CPEICTBAMHU OOyUEHHSI U BOCITUTAHUS JIJIs
peanu3aiyy nporpamMM JONOJHUTEIBHOIO 00pa30BaHMs €CTECTBEHHO-HAY4YHOI HAIlPaBIE€HHOCTEN;

Hudposas maboparopus KapAUHATBHBIM 00pa30M W3MEHSET METOJUKY U COJIEPIKAHHE
AKCTIEPUMEHTAIBHOM JIETETLHOCTH U TIOMOTAET PEIINTh BhIIIETIEpeUnCIIeHHbIe Tpooembl. [1Iupoxwii
CTEKTpP IU(PPOBBIX JATYHKOB MO3BOJISET yJAIUMCS 3HAKOMHUTHCS ¢ TapaMeTpaMu (PU3N9IecKoTro
AKCTIIEPUMEHTA HE TOJIbKO Ha KaYeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. C MOMOIIBIO U(POBOA
1a00paTOPHH MOYKHO TIPOBOIUTH JUTUTEILHBINA KCIIEPUMEHT JIaXKe B OTCYTCTBHH dKCIiepuMenTatopa. [1pu
ATOM H3MEpsIEMbIC JJaHHBIC M PE3YJIbTaThl UX 00pa0OTKH 0TOOPAKAIOTCS HEMIOCPEICTBEHHO HA DKPaHEe
KOMIIbIOTEpA.

* mporecce (GOPMUPOBAHHS IKCTICPUMEHTAIBHBIX YMEHHI 10 (PU3KKE yIalUiCs yIUTCsI

MPECTaBIATh HH(OPMAIIHIO 00 UCCIICIOBAHUN B YETHIPEX BHUJIAX:

B BepOAJIbHOM: OTIMCHIBATh YKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIEIh SKCIIEPUMEHTA,
(bUKCUpPOBaTh BHUMAHKUE HA U3MEPSIEMbIX (U3NYCCKUX BEITMYNHAX, TEPMHHOJIOTUHY;

B TaOJMYHOM: 3aIOJHATH TAOJHIIbI TAHHBIX, JIS)KAIIMX B OCHOBE TIOCTPOCHUS TPaPHUKOB
(TIpu 3TOM y y4amuxcsi BOZHUKACT MEPBUYHOE MPEJICTABICHUE O MaCIITa0ax BEJIUYWH ),

B Irpa)u4ecKOM: CTPOUTH I'PadUKH 110 TAOJMYHBIM JAHHBIM, YTO ITO3BOJISET TIEPEHTH K
BBIJIBIDKCHHIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXTy GU3NICCKUMHU BEIIMYMHAMU (IIPH ITOM
YUYUTEIb MIOKA3bIBACT MIPEUMYIIIECTBO B BU3YAJIN3alMU 3aBUCHMOCTEH MKy BEIMUUHAMM,
HarJITHOCTh U MHOTOMEPHOCTH );

B aHAJUTHYECKOM (B BUJEe MaTeMaTHYECKUX ypaBHEHUH): MPUBOJUTH MaTeMaTHIECKOE
OTIMICAaHHE B3aUMOCBS3H (PU3NYECKUX BEIUYUH, MaTeMaTH4YecKoe 0000IIeHIE MOTyIeHHbIX
pe3ynbTaToOB.

]_II/I(I)pOBLIC J'Ia60paTOpI/II/I MO3BOJIAIOT CYIECCTBECHHO 3KOHOMUTL BPEMS, KOTOPOC MOKHO IMOTPATUTH HA
(I)OpMI/IpOBaHI/Ie HUCCIACI0BATCIbCKUX YMeHI/Iﬁ yqaluxcsd, BbIpAXKAOMIUXCA B CIICAYIOIIUX JIEUCTBUSX:
ONpCACIICHUC HpO6JICMBI; IIOCTaHOBKa

HCCIIeA0BaTEIbCKOM 3aga4u,
IIaHUPOBAHUC, PCUHICHUC 3a1a4H,
BBIIBUKCHHUC T'HIIOTC3, IOCTPOCHUC
MOHCHCﬁ, OKCIICPpUMCHTAJIbHAsA IIPOBCPKaA
THUIIOTE3.

IInanupoBanue pe3yJIbTATOB  OCBOCHHMSI  Y4e0HOro  mpeamera



JIM4HOCTHBIE pe3y/bTaThl
OOyuarommiics MIOJIYYUT BO3MOYHOCTb it (GOpMUPOBAHHS CJIEIYIOIINX

JIMYHOCTHBIX PE3YJIbTATOB!
* Pa3BUTHUC NTO3HABATCIILHBIX HHTCPCCOB, MHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCT€I\/JI;
*  yOexIEHHOCTH B BO3MOXKHOCTH [MO3HAHUS PUPOBI, B HEOOX0AUMOCTH Pa3yMHOTO UCTIOJIb30BAHUS
JOCTUXKEHUM HayKH ¥ TEXHOJOTUH AJIs AAJBHEHILEro pa3BUTHUS YEJI0BEUECKOTO O0IIECTBA, YBAKEHUE
K TBOpIIAaM HAayKH U TEXHHUKH, OTHOIIEHHE K (PU3MKE KaK K IIEMEHTY O0IIEUeTI0BEYECKOM KYIbTYPHI;
* CaMOCTOSITEJIBHOCTb B IPUOOPETEHUN HOBBIX 3HAHUM U MIPAKTUYECKUX YMEHUN;
¢* T'OTOBHOCTbH K BI)I60py JKU3HCHHOTO ITYTH B COOTBETCTBUU C CcOOCTBEHHBIMHA HHTCPCCaMH1 U
BO3MO>KHOCTSIMHU;
*  MOTHBaIMs 00pa30BaTEeLHON AEATEIHHOCTH HA OCHOBE TMYHOCTHO
OPUEHTUPOBAHHOTO TOAX0/12;
* (opMupOBaHKE IEHHOCTHOTO OTHOUIEHUS IPYT K IPYTY, K YUYUTEII0, K aBTOpaM OTKPBITHH U
n300peTeHuil, K pe3yabpraTaM oOydeHusl.
MertanpeaMeTHbie pe3yJabTaThl

OO0yyaromuiics MOJIy4uT BO3MOKHOCTD JUIsl (POPMHUPOBAHUS CIEIYIOIIUX METAIPEIMETHBIX PE3YJIbTATOB:
* OBJIaJICHUE HaBBIKAMH CaMOCTOSITEIbHOIO IPUOOPETEHHSI HOBBIX 3HAHUN, OpraHu3aluy yueOHon
JACATCIBbHOCTH, IIOCTAHOBKH uenef/i, IJIaHUPOBAHUA, CAMOKOHTPOJIA U OLICHKU PE3YJIbTATOB cBOEH
ACATCIIBHOCTH, YMCHUAMMU NPECABUACTD BOSMOKHBIC PE3YIIbTATEI CBOUX }IeﬁCTBHﬁ;
* IIOHHUMAHHC paBHI/I‘II/Iﬁ MCKAY NCXOTHBIMU CbaKTaMI/I U TUIIOTE3aMMU JIsI UX 06L$[CH€HI/I${,
TECOPETHICCKUMU MOJCIAMU U P€AJIbHBIMU 06L€KTaMI/I, OBJIaJICHUC YHUBECPCAJIIBHBIMU y'—Ie6HI)IMI/I
HGfICTBI/IfIMI/I Ha nmpuMepax rurmnoTe3 JJist 00DBSICHEHHST U3BECTHBIX q)aKTOB u BKCHepHMeHTaHLHOﬁ
MIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pab0TKU TEOPETUUECKUX MOJIeNIeH IPOLIECCOB WM SIBICHUN;
* (QopMupoBaHrEe yMEHUN BOCIPUHUMATh, IepepadaThIBaTh U MPEIbIBIATH HHPOPMAIIIIO B
CJIIOBECHOM, 00pa3HOi, CHMBOJMYECKOH (hopMax, aHATM3UPOBATh U TIepepadaThIBaTh MOJTYIYCHHYIO
MH(OPMALIHIO B COOTBETCTBUH C MOCTABJICHHBIMU 33/1a4aMU, BBIJENIATH OCHOBHOE COJAEpIKAHHE
MIPOYUTAHHOTO TEKCTa, HAXOIUTH B HEM OTBETHI Ha MOCTaBJICHHBIE BOMPOCHI U U3J1araTh €ro;
* TpUOOPETEHHUE OMBITA CAMOCTOSITEILHOTO ITOUCKA, aHATN3a U 0TOOpa HHPOPMAITHH C
HCI0JIb30BAHMEM PA3IMYHBIX HICTOYHUKOB U HOBBIX MH()OPMALIMOHHBIX TEXHOJIOTUH AJISl pelIeHHs
M03HABaTENbHBIX 3a/1a4;

* pa3BUTHE MOHOJOTMYECKON M JUAJIOTMYECKOM peur, yMEHUs BbIpakaTh CBOM MBICIIH, CIOCOOHOCTH
BBICIYIIMBATh cOOECEeTHHIKA, IOHUMATh €r0 TOUKY 3pEHHUs, IPU3HABATh [IPABO JAPYTrOro YeloBeKa Ha
WHOE MHEHUE;
* OCBOCHHE NPUEMOB JCHUCTBUI B HECTAHJAPTHBIX CUTYalUsAX, OBJIAaICHUE
3BPUCTUYECKUMU METO/IaMU peIlIeHUs Tpooiiem;
* (opMupoBaHUE yMEHUI pabOTaTh B IPYIIIE C BHIMOJIHEHUEM Pa3JIMYHbIX COLUAIBHBIX POJICH,
IPEJCTaBIATh U OTCTAUBATh CBOU B3IJIAbI M YOEXKIEHHS, BECTH TUCKYCCHIO.
PeryasituBubie YY /1

OOyuaromuiicsi HOJYYUT BO3MOKHOCTH JUI (POPMUPOBAHUS CIEIYIOIINX PETYIATUBHBIX
YV]I.
1.  VYMeHHe caMOCTOATENBHO ONPEAENATH LENTU OOYUEHH s, CTABUTH U (HOPMYIHMPOBATH HOBBIE
3aJauu B yu€0e U MO3HABaTEIbHOM NesTeIbHOCTH, pa3BUBATh MOTUBBI MU MHTEPECH CBOEH
MO03HaBATENbHON esATeabHOCTH. OOyUaromunics CMOXKET:
* aHAJIM3MPOBATH CYLIECTBYIOUINE U IUIAHUPOBATh Oyaylue 00pa3oBaTeIbHbIE Pe3yIbTaThl;
* UICHTU(UIMPOBATH COOCTBEHHBIE POOIEMBI U OTIPEEIATh TIaBHYIO IPoOIeMy;
* BBIJIBUIaTh BEPCUHU PELICHUs POOIeMBbl, (POpMYIUPOBATh TUIIOTE3bI, IPEIBOCXUIIATD
KOHEUHBIN pe3ysbTarT;
* CTaBUTb LIEJIb JIEITEIBHOCTH Ha OCHOBE ONPEAeNEHHOMN MPOOJIEMBI U CYLIECTBYIOIINX
BO3MOJKHOCTEH;

* popmynHpoBaTh yueOHBIC 3a1a4 KaK IIaru JOCTHYKCHHSI TIOCTABJICHHOH 1NN e TEIbHOCTH;



* 000CHOBBIBATH HCJICBBIC OPUCHTUPLI U ITPUOPUTCTLI CChIJIKAMU HAa ICHHOCTHU, YKAa3bIBasA U
000CHOBEIBast JIOTUYCCKYIO IMMOCJICA0BATCIILHOCTD IAroB.

2. YMeHHe CaMOCTOSTENBHO IUIAHMPOBATH ITyTH TOCTHXKEHUS 1IEJEM, B TOM YKCIE albTePHATHBHBIE,
OCO3HAHHO BBIOMpAaTh HanbosIee 3 (HeKTUBHBIC CIIOCOOBI pElIeHUs YYeOHBIX U MTO3HABATEIBHBIX 33/1a4.
OOy4JaroIuics CMOXKET:

* OompenesaTh HeoOXxoauMoe(bie) NEHCTBIE(sS) B COOTBETCTBUH C y4EOHOW U TIO3HABATEIHLHOM
3aJla4yaMU U COCTABJISATh AJITOPUTM €ro(MX) BBIIIOJIHEHUS;

* 000CHOBBIBAThH U OCYIIECTBIIATH BEIOOp Hanbosee 3pPpeKTUBHBIX CIIOCOOOB PELICHHS

y4eOHBIX U MO3HABATEIbHBIX 33]1a4;

* ONpEAETATH/HAXOJUTh, B TOM YHUCIIE U3 MPEUIOKEHHBIX BAPUAHTOB, YCIOBHS ISl BBITOJTHEHHS
y4eOHOW U M03HABATEIILHOM 3a/1a4;

* BBICTPAMBATH )KM3HEHHBIE TIAHBI HA KPATKOCPOUHOE OyAyIee (3asiBIISATh IeJIEBbIe OPHEHTHUPHI,
CTaBHTH a/ICKBATHBIC UM 3aJ1a4 U MpeyIaraTh JeHCTBUS, YKa3bIBast 1 000CHOBBIBAS JIOTHIECKYIO
MOCIIEIOBATEIHLHOCTD [IaroB);

® BBI6I/IpaTI) N3 MMPECAJIOKCHHBIX BAPUAHTOB U CAMOCTOATCIIBHO UCKATh

CpencTBa/pecypcChl ISl pEeIIeHUs 3aa49n/ T0CTUKEHUS 1EIH;

¢ COCTaBJIATH IIaH PECIICHUA HpO6J’I€MI>I (BI:IHOJ'IHGHI/I?I IMPOCKTA, MPOBCACHUA I/ICCJ'IeILOBaHI/ISI);

*  ONpeleNsTh MOTEHIHAIbHBIE 3aTPYAHEHUSI IPU PELICHUH YUeOHO! U

ITO3HABATENBHOM 3a1a4M U HAXOIUTh CPENCTBA JIJIS UX YCTPAHEHUS;

* OIIMCBHIBATH CBOU OIIBIT, O(l)OpMJ'ISISI €ro i nepeaadr Jpyrum JroasAM B BUJAC TEXHOJIOTHA
perieHus MPaKTUYECKUX 3a1a4 OMPEeIEHHOTO Kilacca;

* IUIAHUPOBATh U KOPPEKTHUPOBATH CBOIO HHAMBHUIYATHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHE COOTHOCHTB CBOM [EHCTBHS C IIIaAHUPYEMBIMHU PE3YJILTATAMHM, OCYLIECTBIIATH KOHTPOJIb
CBOEI1 IeTEIbHOCTH B Mpoliecce JOCTHKEHUSI pe3ysIbTaTa, OIPeIeNsaTh CIOCOObI AEHCTBHM B paMKax
MPEI0KEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBHUH C
M3MeHsoIecs curyanueid. O0yJaromuicst CMOKET:

* OMpeneNsTh COBMECTHO C IIEIaroroM U CBEPCTHUKAMH KPUTEPHH MJIAHUPYEMBIX PE3YIbTaTOB U
KPUTEPHUH OIIEHKH CBOCH yueOHOU JCSITEIBHOCTH;

* CHCTEMaTU3UPOBATh (B TOM YHCIIe BEIOUPATh IPUOPUTETHBIE) KPUTEPHUH TIIIAHUPYEMBIX
PE3yJIbTaTOB U OLIEHKH CBOEH JIESTEIbHOCTH;

* 0TOMpPATh UHCTPYMEHTHI /7151 OLIEHUBAHUS CBOCH NIESTEIbHOCTH, OCYIIECTBISITE CAMOKOHTPOJIb
CBOEH1 IeSTEIbHOCTH B paMKax MPeJI0KEHHBIX YCIOBUI U TpeOOBaHUil;

* OLIEHUBATh CBOIO JIEATEIBHOCTh, APTYMEHTHPYS IPUYUHBI JOCTHXKEHUS UIH OTCYTCTBUS
IUTAHUPYEMOTO Pe3yibTara;

* HaXOJIUTh JOCTATOYHbBIE CPEJCTBA JIJIsl BHIMIOJHEHUS Y4EOHBIX JEHCTBHUI B H3MEHSIOICHCS
CUTYAIlMH W/WJINA IPU OTCYTCTBHUH ILNITAHUPYEMOTO Pe3yabTaTa;

* paboTas 1o cBOeMy IJIaHy, BHOCUTb KOPPEKTHUBBI B TEKYIIYIO IESTEIBHOCTh HA OCHOBE aHaIHN3a
M3MEHEHUI CUTYaINH JIJIs OJMydeHUs 3alUIaHUPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3ynpTaTa;

* YCTaHaBIMBATh CBS3b MEXIY MOJYYEHHBIMU XapaKTEPUCTUKAMHU MPOAYKTA U XapAKTEPUCTUKAMU
rpoliecca IeATeIbHOCTU U TI0 3aBEPIICHUH IEATEIbHOCTH IIpeaIaraTb U3MEHEHUE XapaKTEePUCTHK
rpoliecca Jjsl MOJIy4eHHs! YAyUIIEHHbBIX XapaKTEPUCTUK MMPOAYKTa;

* CBEpATH CBOM JICHCTBUS C IIENBI0 U TIPU HEOOXOAMMOCTH HCTIPABIIATH OMIHOKH CaMOCTOSTEIBHO.

4. YMeHUe OLIEHUBATh TPABUIILHOCTH BBINOJIHEHHS yIeOHOM 3a1auu, COOCTBEHHbIE BO3MOKHOCTH €€
pemenust. OO0yyaronMiics CMOXKET:

* OMpeNeNsITh KPUTEPHH MPABUIHLHOCTH (KOPPEKTHOCTH) BBITIONHEHUS Y4eOHOH 3a1a4;

* aHAJTM3UPOBATh U 0OOCHOBHIBATH MPUMEHEHUE COOTBETCTBYIOIIETO

WHCTPYMEHTApUS JJIs BEIIOTHEHUS yueOHOM 3a/1a4H;

* CBOOOJIHO TMOJIb30BATHCS BHIPAOOTAHHBIMH KPUTEPUSIMHU OIICHKH M CAMOOIICHKH, UCXOIS U3 1IeTTH U
HUMEIOIIUXCS CPEJICTB, pa3inyasi pe3yinbTaT U COoCcOObI AeHCTBU;

¢ OLCHHBATH MPOAYKT cBOCH ACATCIIBbHOCTH 110 3a1aHHBIM H/UIH CaMOCTOSATEILHO OHpeI[G.HéHHBIM



KPUTEPUSM B COOTBETCTBUU C IIEIIBIO JICATEIHHOCTH;
* 000CHOBBIBATH JIOCTHKHUMOCTb IIEJTH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOUX
BHYTPEHHUX PECYPCOB M JOCTYITHBIX BHEITHUX PECYPCOB;

* (uUKCHPOBATh M AHATM3UPOBATH IUHAMHUKY COOCTBEHHBIX 00pPa30BaTENbHBIX PE3yIbTATOB.

5. BuajeHne 0CHOBaMU CaMOKOHTPOJISI, CAMOOLICHKH, TIPUHATHS PEMIEHUH U OCYIIECTBIIEHHS
OCO3HAHHOTO BBIOOpA B y4eOHOM ¥ MO3HABATEIHHON JeATeIbHOCTH. OO0yJaromuics CMOXKET:
* HAOII0aTh M aHAIU3UPOBATH COOCTBEHHYIO YUEOHYIO U TO3HABATEIBHYIO IS TEIBHOCTD U
JESITEIbHOCTD IPYTUX 00Oy4yaroUIUuXcs B IPOLIECCE B3aUMOIIPOBEPKU;
* COOTHOCUTbH peajibHbIE U IJIAHUPYEMbIE PE3YyIbTaThl MHAUBUIyaIbHOM
00pa3oBaTeNbHON JEATEIBHOCTH U JICNIaTh BHIBOJIBI,
* IPUHUMATh PELIEHNE B yUEOHON CUTYaIlMM U HECTH 332 HETO OTBETCTBEHHOCTH;
* CaMOCTOSITEIILHO ONPEEIIATh IPUUMHBI CBOETO YCIIEXa WM HeyclieXa U HaXOUTh
CHOCOOBI BBIX0/1a U3 CUTYallUU HEYCIIeXa;
* PETPOCHEKTHUBHO ONPENENATh, KaKUe JEHCTBUS M0 PELICHUI0 yIeOHOM 3ajaui WM MapaMeTphl STHUX
JNEUCTBUI MPUBEIH K MOTYYEHUIO HMEIOLIErocs MPoayKTa yueOHO! NesITeIbHOCTH;
. JI€MOHCTPUPOBATh pUEMBI perynsauuu
MCUX0(U3HOTIOTHUECKUX/IMOLIMOHAIBHBIX COCTOSHUM /17151 TOCTHXKEHUS dPPeKTa yCOKOCHHS
(ycTpaHeHUsT SMOIIMOHATBHOW HANPSHKEHHOCTH), 3P deKxTa BoccTaHOBIEHUS (0CIa0ICHUS TTPOSIBICHHMA
yToMJieHus ), 3¢ (hexTa akTHBU3AINH (ITOBBILICHUS MCUX0()U3UOTIOTHIECKON PEAKTUBHOCTH).
ITo3naBaTenbuble YY /I

Obyuaromuiics MOJTyYUT BO3MOKHOCTh s popMUpPOBaHUs CJETYIOIINX
no3HaBaTeNnbHBIX Y Y /I, 1. YMenue onpenensats NOHATHS, CO3aBaTh 0000IIeHNS, YCTaHABIUBATh
aHaAJIOTUH, KJIACCU(PUIIMPOBAThH, CAMOCTOATEIBHO BHIOMPATh OCHOBAHUS U KPUTEPUU IS
KJ1accu(pUKaIK, yCTaHABINBATh

IIPUYMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PacCyKICHUE, YMO3aKII0UeHNe (MHIYKTUBHOE,
JeTyKTUBHOE, [0 aHAJIOTUH) U JIeaTh BbIBOABL. OOy4YarOMIMiCI CMOXKET:
* I0AOMPaTh CJI0BA, CONIOJUMHEHHBIE KIIIOYEBOMY CIIOBY, OIPEEISAIOIINE €r0 MPU3HAKU U
CBOIICTBA;

* BBICTPAUBATh JOTHUYECKYIO IETIOYKY, COCTOSIIYIO M3 KIIFOUEBOTO CIIOBA M COTIOTYMHEHHBIX

€My CIIOB;

* BBIJCIIATH OOIIMIT MPU3HAK JIBYX MM HECKOJBKHX IMPEJIMETOB WIIH SBJICHUN M OOBSICHSTH UX
CXOJICTBO;

* OOBEAMHATH MPEAMETHI U SIBJICHHSI B TPYIIIBI IO OTIPEIEIIEHHBIM IPU3HAKaM, CDAaBHHUBATH,
KiaccuuIpoBaTh M 00001aTh (HDAKTHI U SBJICHHUS,

* BBIJICIIATH SBJICHUE U3 OOIIETO psijia IPYTUX SBIICHHI,

* ONpEICIATh 0OCTOSITEIHCTBA, KOTOPBIC MPEIICCTBOBAIM BOZHUKHOBEHHUIO CBSI3U MEXKY SIBICHUSMH,
U3 3THX 00CTOSITEIIHCTB BBIIEIATH ONPEEIISIONINE, CIIOCOOHBIE ObITh TIPUYHHOM JTAHHOTO SIBJICHHS,
BBISIBJISITh TIPUYMHBI U CIICJICTBUS SIBJIICHUIA,

* CTPOUTH PaCCYXJICHHE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SBIICHUSM M OT YaCTHBIX SBIICHUIN
K 00IIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH PACCYXKICHHE Ha OCHOBE CPAaBHEHHMsI IPEIMETOB U SIBJICHUM, BBIJIENISSI IPU 3TOM OOIIIHe
MIPU3HAKH;

* U3JaraTh NOJYYEHHYIO HH(OPMAIINIO, UHTEPIPETHPYS €€ B KOHTEKCTE peliaeMoi 3a1auu;

* CaMOCTOSTENHHO YKa3bIBaTh Ha HH(GOPMAIIUIO, HY>KJAIOIIYIOCS B MPOBEPKE, MpeiaraTh 1
MIPUMEHSTH CIIOCO0 MPOBEPKHU TIOCTOBEPHOCTH HHPOPMAITUH;

* BepOann30BaTh SMOIMOHATFHOE BIIEYATIICHUE, OKa3aHHOE Ha HETO UCTOYHUKOM;

* OOBSACHSATH SBJICHHS, IPOIIECCHI, CBSA3H U OTHOIIICHUS, BBISIBIIIEMBIE B X0/1€ TIO3HABATEILHON U
HCCIIeIOBATENIbCKON ACITeTbHOCTU (TIPUBOAUTH OOBSCHEHUE C U3MEHEHHEM (DOPMBI TIPEJICTaBIICHUS;
OOBSACHSATH, NETATU3UPYSI UK 0000111as1; OOBICHATH C 3aIaHHOW TOUKH 3PEHUS);

® BBIABJIATH U Ha3bIBATh IIPUYNHBI COGLITI/IH, SABJICHHA, B TOM 4YHUCJIC BO3MOXKHEIE/Hanboiee



BEPOSITHBIE IPUYUHBL, BO3MOKHBIE IMOCIEICTBUS 33JaHHON IPUYUHBI, CAMOCTOSTEIBHO OCYILECTBIISAA
MIPUYHUHHO-CJIEICTBEHHBIN aHAJIN3;

* JIeJIaTh BBIBOJI HA OCHOBE KPUTUUYECKOI0 aHAJIN3a PA3HBIX TOUEK 3PEHUS, TOATBEPHKIATH BHIBO/L
CcOOCTBEHHOW apryMeHTalUeH WM CAMOCTOSTEIHHO TIOTYYCHHBIMU JTAHHBIMHU.

* . YMeHue co3iaBaTh, IPUMEHSTh U IPE0Opa30BhIBATh 3HAKU U CUMBOJIBI, MOJICIIA U CXEMBbI JUISI
perieHus yueOHbIX U M03HABATEIbHBIX 3a7a4. OO0yJaromuiicss CMOKET:
* 0003HaYaTh CUMBOJIOM U 3HAKOM IPEAMET H/UJIH SBJICHUE;

*  ONPEAEIATH JOIMUYECKHE CBA3HM MEXKy NpeAMETaMH U/WUJH SBJICHUSIMH, 0003HAYaTh

TAHHBIE JIOTHYECKHUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

* CO3/1aBaTh a0CTPAKTHBIN WM peabHbII 00pa3 mpeaMeTa U/UiH SBICHHS;

* CTPOMTH MOJICTIB/CXEMY Ha OCHOBE YCIIOBHH 3a/1aui W/WIIH CIIoco0a e€ perieHus;

* co3/aBaTh BepOaJIbHbIC, BEIIECTBEHHBIE U HHPOPMAITMOHHBIE MOJIEIU C BBIJCIICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA JUIS OTIPENIEIICHUS CII0CO0a PEeIISHHs 3a/1a491 B COOTBETCTBHU
C CUTYyalue;

* MPeoOpPa30BBIBATH MOJICIH C IENBIO BBISIBIICHUS OOIIMX 3aKOHOB, OTIPEACIISIOIINX JAHHYIO
MpeAMETHYIO 00JIacTh;

* TEepEeBOJUTH CIOXKHYIO [0 COCTaBY (MHOTOACIEKTHYI0) HH(OPMAIIHIO U3 rpapuuecKoro Win
(hopMaTM30BaHHOTO (CHMBOJIBHOTO) MPENICTABIICHHUS B TEKCTOBOE U HA00OPOT;

* CTPOMTH CXEMY, AJITOPHTM JICHCTBUS, UCTIPABIIATh WM BOCCTAaHABIMBATH HEU3BECTHBIN paHee
AITOPUTM Ha OCHOBE MMEIONIETOCS 3HAHHS 00 00BhEKTe, K KOTOPOMY IPUMEHSIETCS aTOPUTM;

* CTPOHWTH JI0OKA3aTEIBCTBO: MPSMOE, KOCBEHHOE, OT MPOTUBHOTO;

* AHATM3UPOBATH/PEPIIEKCUPOBATH OIBIT pa3pabOTKU U peau3aIlii y4eOHOTO MTPOEKTa,
UCCIeIOBaHUS (TEOPETUYECKOr0, IMIUPUYECKOTO) HAa OCHOBE MPEUI0KEHHOM MpoOIeMHON CUTYaIH,
MTOCTABJICHHOM LI€TM U/UITK 3aJJaHHBIX KPUTEPUEB OLICHKHU MPOAyKTa/pe3yabTaTa.

* CwmpicioBoe uteHne. O0yJaronuics CMOXET:

* HaXOJUTh B TEKCTE TpeOyeMyro HHPOPMAIHIO (B COOTBETCTBHUH C ICJISIMH CBOCH JIEATEITLHOCTH);
* OPUEHTUPOBATHCS B COJIEP’KAHUU TEKCTA, MOHUMATh LEJIOCTHBIA CMBICIT TEKCTa, CTPYKTYPUPOBATh
TEKCT;

* yCTAHABJIMBATh B3aUMOCBSI3b OITUCAHHBIX B TEKCTE COOBITHIA, SBJICHHI, TPOLIECCOB;

* PE3IOMUPOBATH INIABHYIO HJICIO0 TEKCTA;

* KPUTHUYECKU OIICHUBATh cojepkaHue U (opMy TEKCTa.

- @®opMUpPOBaHUE U PA3BUTHE FKOJIOTHUECKOTO MBIIUICHUS, YMEHUE IPUMEHATH €ro B
M03HABATEIbHON, KOMMYHHKATUBHOM, COIIMANILHON MPaKTUKE U MPOPECCHOHATBHON OPUEHTAIIHH.
OOy4aromuics CMOXKET:

* OMpeneNsITh CBOE OTHOILICHUE K IPUPOIHOM cpeie;

* aHAJM3UPOBAThH BIUSHUE SKOJOTHUYECKHX (PAaKTOPOB Ha Cpeay OOMUTAHHUS KUBBIX OPTaHHU3MOB;

* MPOBOJIUTH MPUUMHHBIN U BEPOSTHOCTHBIN aHATHN3 KOJOTUYECKUX CUTYaIUi;

* MPOTHO3UPOBATH U3MEHEHUS CUTYAIH MPU CMEHE JeHCTBUS OHOTO (pakTOpa Ha JeicTBHE JPYyroro
dbaxTopa;

* PacrpoCTPaHATh SKOJIOTMYECKUE 3HAHUS U YIaCTBOBATh B IPAKTUYECKUX JIeNIaX MO 3alUTe
OKpYXKarolleH cpeibl;

* BBIpaXaTh CBOE OTHOILIEHHUE K MIPUPOJE Yepe3 PUCYHKU, COUMHEHHS], MOJIENIH, IPOEKTHBIE
paloThI.

- Pa3BuTue MOTHMBALIMU K OBJIA/ICHHUIO KYJIBTYPO aKTUBHOTO MCIOJIb30BaHU CJIOBapel U
JPYruX NOUCKOBBIX cucTeM. OOyJaromuicss CMOXKET:

* ONpeENATh He0OXO0AUMBIE KIIFOUEBbIE TOMCKOBBIE CIIOBA U 3aIIPOCHI;

* OCYILECTBJIATH B3aUMO/ICHCTBHE C 3JIE€KTPOHHBIMHU IIOMCKOBBIMHU CUCTEMAaMHU, CIIOBAPSIMU;

* (opMUpPOBATh MHOXKECTBEHHYIO BEIOOPKY U3 MOMCKOBBIX HCTOUHUKOB JUI 00BEKTHUBU3ALIUN
pe3yIbTaTOB MOMCKA;

* COOTHOCHUTb IOJIy4EHHBIE PE3yIbTAThI IOMCKA CO CBOCH AEATEIBHOCTHIO.



KommynukatusHblie YY ]|

1.  VYmeHue opraHu3oBbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTD C YUUTEIEM U
CBEPCTHUKAMM; padOTaTh MHIUBHUIYAIbHO U B TPYIIE: HAXOUTH 00IIee PELICHNE U pa3pelIaTh
KOH(QJIMKTHI HA OCHOBE COTJIACOBAHUS TMO3UIUHA U y4€Ta HHTEPECOB; (POPMYIUPOBATH,
apryMEHTHPOBATh M OTCTauBaTh CBOE MHEHHE. OOyJaromunics CMOXKET:

* OIPENEIATh BO3MOXHBIE POJIM B COBMECTHOM JESITEIHOCTH;

* UIpaTh ONPEICIEHHYIO POJIb B COBMECTHOM ACATEILHOCTH;

* NPUHUMATh NO3UIMIO COOECeTHUKA, TOHUMAas MTO3UIIUIO APYroro, pa3jinyaTh B €ro peuu: MHEHUE
(TOUKy 3peHus), JOKa3aTeIbCTBO (APTyMEHTHI), (JaKThl; THIIOTE3bI, AKCHOMBI, TEOPHH;

* OMpENENsATh CBOU ACUCTBUS U ACUCTBUSI IApTHEPA, KOTOPBIE CIIOCOOCTBOBAIN MU
MPEMSITCTBOBAIYU MPOAYKTUBHON KOMMYHUKAIIUH;

* CTPOUTH MMO3UTHBHBIC OTHOIICHHS B IIpoIiecce YIeOHOW U MO3HABATEIBHO W JIEATEIIBHOCTH;

* KOPPEKTHO U apryMEHTUPOBAHHO OTCTAaUBaTh CBOIO TOUKY 3PEHMS, B IUCKYCCUHU YMETh BBIIBUTATh
KOHTpapryMeHThl, epedpazupoBaTh CBOIO MBICIH (BJIaJIeHME MEXaHU3MOM SKBUBAJIEHTHBIX 3aMEH );
* KPUTUYECKU OTHOCUTHCSI K COOCTBEHHOMY MHEHUIO, C JJOCTOMHCTBOM MPU3HABATh OIIMOOYHOCTD
CBOEro MHEHHUsI (€CITM OHO TaKOBO) M KOPPEKTHPOBATH €r0;

* Npeasarath ajJbTePHATUBHOE pPEIICHHE B KOHQIMKTHON CUTYalllH;

* BBIJIEJIATH OOIIYI0 TOUKY 3pE€HUS B IUCKYCCHUMU;

* IOTOBAapHUBaThCS O MPaBUJIAX U BOMpOcax JJsi OOCYKIEHHS B COOTBETCTBUHU C IMOCTABJIEHHOM
nepes rpyImnou 3agavei;

* OpraHu30BbIBaTh yueOHOE B3aUMOJIEHCTBUE B TpyIIie (ONpeaesaTh 00IIre Helu, pacipeaeisaTh
POJIK, T0OTOBAPUBATHCS JIPYT C APYTOM U T. 11.);

* YCTpaHSTh B paMKax JWajnora pa3pbiBbl B KOMMYHUKAIMH, 00YCIOBICHHbBIE
HEMOHMMAaHHEM/HETIPUATHEM CO CTOPOHBI coOeceqHIKa 3a1auu, (JOPMbI UITH COJepKaHUs AnUajora.
2. YMeHue 0CO3HAHHO MCIOJIb30BaTh PEYEBbIE CPEICTBA B COOTBETCTBUU C 3a/1a4eii KOMMYHHUKAIIUU
JUIS BBIPAKEHUSI CBOMX UYBCTB, MBICIICH U MOTPEOHOCTEH /IS MIaHUPOBAHUS U PErysLUU CBOEH
JEATEIbHOCTH; BJIAJICHUE YCTHON U MUCbMEHHOU PEYbI0, MOHOJIOTMYECKOM KOHTEKCTHOM PEYbIO.
OO06yuaromuiicst CMOXKET:

* OMpeneNaTh 3a/1a4y KOMMYHUKAIIMKM U B COOTBETCTBUU C HEW OTOMPATh peueBble CPECTBA;

* OTOMPATh U UCIIOJIB30BATh PEUYCBBIC CPEJCTBA B MPOIIECCE KOMMYHHKAIIUU C IPYTUMH
JIOJIbMH (JTMAJIOT B TIape, B MAJIOW TPYIIE U T. 11.);

* TIPEACTaBJIATH B YCTHOW MJIM MUChMEHHOU opMe pa3BEPHYTHIN IJIaH COOCTBEHHOM
JIeSITeIILHOCTH;

* coOmIOaaTh HOPMBI YOJUYHON PeUH, PEerJIaMEeHT B MOHOJIOTE U JUCKYCCHH B COOTBETCTBHUH C
KOMMYHUKATUBHOM 3aJ1a4eil;

* BBICKa3bIBaTh U 00OCHOBBIBATh MHEHUE (CY)KJIEHUE) U 3alpalliiBaTh MHEHUE apTHEPA B
paMKax Auanora;

* [IPUHUMATH PEIICHKUE B XOJC IUAJIOTa U COTJIACOBBIBAThH €r0 ¢ COOCCETHUKOM;

*  CO3/1aBaTh MMCbMEHHBIE KIUIIUPOBAHHBIE 1 OPUTMHAIbHBIE TEKCTHI C

HCIOJIb30BaHNEM HEOOXOIUMBIX PEUEBBIX CPE/ICTB;

* HCTONB30BaTh BepOATbHbBIE CPECTBA (CPEICTBA JOTHUECKOM CBS3M) AJIS BBIICICHHUS
CMBICTIOBBIX OJIOKOB CBOET0 BBICTYIIJICHUS;

*  HCTONBb30BaTh HEBEPOAIbHBIE CPEACTBA UIIH HATJISITHBIE MaTEPHAIIBL,

MOATOTOBJICHHBIE/ OTOOpAHHBIE TIOJT PYKOBOJACTBOM YUHUTETIS;

*  JIeNaTh OLICHOYHBIM BBIBOJI O IOCTH>KEHHUH 1I€JIM KOMMYHUKAIIMHU HETOCPEACTBEHHO MOCTE
3aBepIICHUS] KOMMYHHUKATUBHOTO KOHTaKTa U 000CHOBBIBATH €TO.

3. @®opmupoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb30BAHUS HH(DOPMAIIMOHHO -
KOMMYHHKAITMOHHBIX TexHonorwi (qanee — MKT). O0yJarommuiics CMOXKeT:

*  IIeJICHAIPABJICHHO MCKATh U UCIOJb30BaTh WH(OOPMALIMOHHBIE PECYPChI, HEOOXOTUMBIE IS
pelieHns yueOHbIX U MPAKTUYECKHX 3a7a4, ¢ moMoiibsto cpencts UKT;



* BEIOMpATh, CTPOUTH M UCTIOJIB30BAThH a/IEKBATHYIO HHPOPMALIMOHHYIO MOIENb Ul NIEpeaayl CBOUX
MBICTIEH CPEeCTBAMU €CTECTBEHHBIX M (POPMAIBHBIX SI3IKOB B COOTBETCTBUH C YCIOBHIMHU
KOMMYHHUKaIWH;
* BBLACTIATH WH(POPMALIMOHHBIN aCHEKT 3a/1a4u, ONEPUPOBAThH TaHHBIMH, UCIIOJIb30BATh
MOJIEJIb PELICHUS 3a1a4U;
* HCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH (BKIIIOYast BEIOOP aJ€KBATHBIX 3a/1a4€
MHCTPYMEHTAIBHBIX TPOTPAMMHO-AIMIAPATHBIX CPEJCTB U CEPBUCOB) ISl PELICHUS HHPOPMALTUOHHBIX
1 KOMMYHUKAIIMOHHBIX Y4€OHBIX 33aJ1a4, B TOM YHUCIIE: BHIYMCIIEHUE, HATUCAHHUE [THCEM, COUMHEHUH,
JOKJIaJI0B, pedepaToB, CO3JaHNE PE3CHTAUN H Jp.;
* HCII0JIb30BaTh HH(POPMALIMIO C YYETOM 3TUUYECKHUX U MPABOBBIX HOPM;
* co3/1aBaTh MH(POPMALMOHHBIE PECYPCHI PA3HOTO TUIIA U JIJISl Pa3HbIX ayIUTOPUN, COOII0IaTh
MHGOPMAMOHHYIO TUTHEHY U MpaBuiia HH(PpOPMAIMOHHOK 0€3011aCHOCTH.
IIpenmeTHble pe3yJibTaThI

OOyyaromuiics MOJIy4UuT BO3MOXKHOCTD JIIs1 (POPMUPOBAHUS CIIETYIONINX MPEAMETHBIX
pe3yJIbTaTOB:
* 3HAHMUS O MPUPOJIE BAXKHEUIINX (PU3NUECKUX SABJIICHUN OKPYKAIOIIEro MUpa ¥ MOHUMaHUE CMbICIIa
(u3NYECKUX 3aKOHOB, PACKPBIBAIOLIUX CBSI3b U3YYEHHBIX SIBJICHMUI;
* YMEHHS I0JIb30BaThCSl METOIaMU HAYYHOT'O UCCIIEOBAHUS SIBJICHUN TIPUPOIbI, TPOBOIUTH
HaOJI0/IEHUS, TNIAHUPOBATD U BBINOJIHSTH SKCIIEPUMEHTHI, 00padaThIiBaTh Pe3yIbTaThl H3MEPEHUH,
MIPEJICTaBIATh PE3yJIbTaThl U3MEPEHUN C TOMOIIBIO TabIuUIL, TpaduKOB U POpMYII, OOHAPYKUBATH
3aBUCHUMOCTHU MEX]Ty (PU3MUECKUMHU BETUUMHAMU, OOBSICHITH MOTyY€HHBIE PE3YJIbTaThl U JeNIaTh
BBIBO/IbI, OLIEHUBATh I'PaHUIIbI IOIPENIHOCTEN pe3yIbTaTOB U3MEPEHMUIA;
* YMEHHUs IPUMEHSATh TEOPETUUECKUE 3HaHUS N0 (PU3MKE Ha MPAKTUKE, peuiaTh pU3NUYEecKue
3aJjaud Ha IPUMEHEHHE TIOJIY4YEHHBIX 3HaHUM;
* YMEHHS U HaBBIKHM IIPUMEHSATH [10JIy4EHHbIE 3HAHUS JUIsl OOBSICHEHUS IPUHIUIIOB 1€HCTBUS
BAXHEHWIINX TEXHUYECKUX YCTPOICTB, PEIICHUs MPAKTUUECKUX 3a/jay IIOBCEAHEBHOM KU 3HHY,
oOecrieueHus O€30MaCHOCTH CBOEH KM3HU, PALIMOHAIEHOTO IPUPOJIOIOIB30BAHUS U OXPaHbI
OKpYKarollenl Cpeibl;
* (opMupoBaHHEe yOSKIECHHUS B 3aKOHOMEPHOH CBSA3M U MI03HABAEMOCTH SBJICHUN IPUPO/IbI, B
00BEKTUBHOCTH HAYyYHOTO 3HAHMUS, B BICOKOM LIEGHHOCTH HAYKH B Pa3BUTHM MaTepUaIbHON U
JIyXOBHOH KYJIbTYPBI JIFOJICH;
* Pa3BUTHE TEOPETUUECKOTO MBIIUIEHUS Ha OCHOBE (DOPMUPOBAHMSI YMEHUI YCTaHABIMUBAThH (aKThI,
pasnuyaTh NPUYUHBI U CIEJCTBUSA, CTPOUTH MOJIEIH U BbIABUTaTh TUIOTE3bl, OTBICKUBATH U
(bopMynUpOBaTh JOKA3aTEIbCTBA BBIIBUHYTHIX THIIOTE3, BEIBOJUTH U3 SKCIEPUMEHTAIBHBIX (PaKTOB U
TEOPETHUECKUX MOJIesIel (PU3HUECKUE 3aKOHBI;
* KOMMYHHMKATHBHbIC YMEHUS: TOK/IAIbIBaTh O PE3YJIbTATaX CBOETr0 MCCIIEJOBAHUS, yUaCTBOBATh B
JMCKYCCHH, KPAaTKO M TOYHO OTBEYaTh Ha BOIIPOCHI, UCIIOJIb30BATh CIIPABOUHYIO JIUTEPATYPY

UAPYTUEUCTOUYHUKI UH(pOpMaLIUH.

Conepxanue y4eOHOro nmpeamera
Pa3znen 1: TennoBsie siBnenus (204).
1.Texnuka 6e3onacHocTy B kabuneredusuku. TemnoBoe apmxkenue. Temmneparypa
2.CpaBHEHHE Pa3IMYHBIX CIIOCOO0B U3MEPEHHUS U KAl TEMIIEPATYPHI.
3.Buyrpennss sueprus. CriocoObl U3MEHEHUS BHYTPEHHEH dHEPTUH
4.Buas! Teronepenaun. TemnonpoBoaHocTs. Konsekius. M3nydenue.
5.KonudecTBo TEmIOTHI.
6. YaenbHas TEIIOEMKOCTb.
7.Pacuet konmyecTBa TEIUIOTHL. Perniennesanaq
8. U3MmepeHueynensHOl TEMI0eMKOCTH TBEPIOTO TeTa.

JIabopatopHble pabOTHI U OMBITHI (C UCIIOIb30BaHUEM 000pymoBaHus « Todka pocTay)



HccnenoBanue HM3MEHEHUs €O BPEMEHEM TEMIIEpaTypbl OCTBIBAIOIICH BOAbL. M3ydyeHue sBIeHUA
TeriooOMeHa. M3MepeHue yaeabHON TemI0eMKOCTH BelecTBa. VizMepeHnue BIa)kKHOCTH BO3/1yXa.

HccnenoBanue 3aBUCUMOCTH 00beMa rasa OT JaBJICHHUS MIPU NOCTOSHHOW TeMIIeparType.
Paznen 2:I3MeHeHue arperaTHbIX COCTOSIHUH BelriecTBa (54)

1.IlnaBnenue u OTBEpACBAHNE KPUCTAIUIMYECKHUX BEIIECTB.

2.VcnapeHue u KOHJICHCAIHS.

3.Kunenwue. Y aenpHas TewioTa napooopa3oBaHus

4. BnaxHocTh Bo3ayxa. CriocoOsl e€onpenenenus. M3Mepenne BIaXHOCTH BO3IyXa»
5. 3uakomctBo ¢ [IBC. Pacuer KII[ JIBC

Paznen 3: Dnekrpuueckuii Tok (13 yacos).

1. HaGnrogeHue pa3iMYHBIX BHUJIOB JCHCTBHS JIEKTPUUCCKOTO TOKAa W OOHApPYXKEHHE STHUX BHUJIOB
JIEUCTBUS B TIOBCEIHEBHOM KU3HU.

2. Cuna toka. AMmepMerp

3. DnexTpuyeckoe HanpspDKeHne. BoabTMeTp.

4. ConpoTuBIIEHHE TTPOBOIHUKA. 3akKOH OMa JIJIsl yJacTKa 1eru

5. M3amepenue conpoTUBIEHUS TPOBOIHUKA MPU TMTOMOIIIA BOJIBTMETPA U aMIIEPMETPar»
6. Pacuér conporuBnenus npoBogHuKa. PeoctaTsl.

7. Pertenue 3a7a4 ¢ UCoab3oBaHueM 3akona Oma

8. IIpoBepka mpaBHia CIOKECHUS HANPSDKEHUH TPH MTOCIIET0BATEIFHOM COSAMHEHUH JBYX PE3UCTOPOB.
[IpoBepka nmpaBuia A CHIIBI TOKA MTPU NApAIUIEIIBHOM COEANHEHUH PE3UCTOPOB.

9. [NocrenoBaTeIpLHOE COCTUHEHUE MPOBOTHUKOB
10.ITapayensHOE COETUHEHNUE MPOBOTHUKOB
11. Pemenue 3ama4 no teme:«IlocinemoBaTelibHOE U APAJUICITLHOE COSTUHEHUE TIPOBOTHUKOBY.

12. Ananu3 cuTyanuii MoCJIeI0BAaTEIFHOTO U TAapaUIeIbHOTO COSAMHEHHUS MPOBOJHUKOB B JOMAITHUX
ANEKTPUIECKUX

13. PaGoTa 1 MOIITHOCTH AJIEKTPUIECKOTO ToKa. 3akoH J[xoymns — Jlenna
JlabopatopHbie pabOThI U OMBITHI (C HCITOJIb30BaHUEM 000pymoBaHus «Touka pocTay)

Ha6J'IIO,Z[eHI/Ie QJICKTPUYCCKOI'O BSaHMOHeﬁCTBHH T C6op1<a BHCKTqueCKOﬁ e 1 U3MCPEHUE CUJIbI
TOKa WU HAIIPSAKCHUA.

I/ICCJ'IG,Z[OBaHI/Ie 3aBUCHUMOCTH CHJIbI TOKa B ITPOBOJHUKE OT HAIIPSAXKCHUA HAa €0 KOHIAX IIpH IIOCTOSAHHOM
COIIPOTHUBJICHUH.

I/ICCJ'IG,Z[OBaHI/Ie 3aBUCHMMOCTH CHJIbI TOKAa B 3J'I€KTpPI‘I€CKOfI LEu OT COIPOTHUBJICHUA IIPU IMOCTOSIHHOM
HaIIpsAKCHHUU.

HSy‘IeHI/IC MoCJICAOBATCIIbBHOI'O COCIMHCHHA IIPOBOJHUKOB HSy‘ICHHC mapajjiCJibHOro COCIAUMHCHUS
IIPOBOAHHUKOB

I/ISMepeHI/IC COIIPOTUBJICHHUC ITPH IIOMOIIKU aMIICPMCTpa U BOJIbTMETpPaA.

HSy‘IeHI/IC 3aBUCUMOCTH DJJICKTPHUYCCKOI'O COIIPOTHUBJICHHA IIPOBOJHHUKA OT €TI0 MJIHWHBI, IJIOHIaJIn
MNOMEepeYHOI0 CCYCHHUA W MaTcpurajia. YaenpHOE COIIPOTUBJICHHC. I/I3MepeHHe pa6OTBI U MOIITHOCTHU
QJICKTPUYICCKOTO TOKA.

Pa3znen 4: DnexrpoMarHuTHbIE siBieHUs (3 4.)

1. [locrositHHBIE MarHUTHI. MarHUTHOE TOJIE

2. MarautHoe moJje 3emiu

3. MarauTHOE MoJjie ANEKTPUIECKOTO TOKa

JIaGopatopHble pabOTHI U OTBITH (C UCIIOIb30BaHUEM 000pynoBaHus « Touka pocTay)
N3ydeHne B3aMOICHCTBUS TIOCTOSITHHBIX MAarHUTOB.

HccenegoBanue MarHUTHOTO IOJIS MPSMOIO IMPOBOJHUKA M KATYIIKU ¢ TOKOM. McciaenoBanue siBJIEHUs
HaMarHU4YMBaHUs oKene3a. M3ydeHue mNpuUHLMIA JOEHCTBUS DIEKTpOMarHuTHoro pene. HM3ydenue
JEUCTBHSL MarHUTHOIO IOJIS HAa IPOBOJAHUK ¢ TOKOM. M3ydeHue npuHuuna AeHCTBUS dJIEKTPOABUT ATEI.
W3yueHue sBICHUS MEKTPOMArHUTHON MHAYKUIWU. 3ydeHue npuHIMIa AeHCTBHS TpaHchopMmaTopa.



Pa3znen 5: PaGora Hag uccienoBaTelbcKUMU rpoekTaMu (6 1)

TemaTn4veckoe IJIAaHUPOBaHUE

8 kuaacc (35 yacoB)

Hcnonb3oBanue 060py1oBaHus
N LEHTPAaeCTeCTBEHHOHAYYH O
[} o
Tema ypoka Koa | ¥ TeXHOJIO0TMYeCKOU
o -BO | HampaBJICHHOCTe
/ yac | «Touka pocra»
n OB
TensioBble siBjeHus (84.)
1 Texnunka 6€30MacHOCTH B KaOWHETE 1 |[[udposas
¢usuku. TerioBoe IBIKEHUE. naboparopusi yueHU4ecKas
Temnepatypa (¢puzmka):ludposoit
JTATINKTEMITepaTyphbl
2 CpaBHeHUE pa3IUYHbIX CIIOCOOOB
M3MepeHus U LKAl TeMIepaTyphl.
3 Baytpennss sueprus 1 | Hudposas naboparopus yueHUUECKas
CriocoObl M3MEHEHUs BHYTPEHHEN SHEprun (‘I’HSHKa):u
[{udpoBoiigaTuuKTeMIIepaTyphbl, TEPMO
METp, KaJIOpUMETP, MEPHBIN LIUITUHAP
(MeH3ypKa), 1a00opaTOpPHBIC CTaKaHbI,
ropsiyasi ¥ X0JIoJIHasl BOJia
A Bunst 1 | obopynoBanue s
Teruionepenadn. T ernionpoBoJHOCT J1a60PaTOPHBIX
b.KonBekuus. U3nyuenue.
pabotr u
YUEHUYECKUX OTIBITOB
5 KonudecTBo TemaoTHI.
6 VY aenpHas TEMIOEMKOCTb. [Mudposas nabopatopusi yaeHUYECKas
(pusuka): laTunk Temneparypsl,
TEPMOMETP, KaIOPUMETP, TOpsUast U
XOJIO/IHAsl BO/Ia, MEPHBIN UIUHAD, TPY3
MUWIMHIPUYECKUN ¢ KPIOYKOM, HUTB,
BECHI
7 Pacuer konuyecTBa TeroThl. Pemenue
3aaq
N3mepenue [{udpoBas mabopartopus yaeHHdecKas
YAENbHOM TEIIOEMKOCTH TBEPIOTO TEJa (busuka): JlaTuMK TEMIIEPATYPBHI,




TEPMOMETP, KAJIOPUMETP, ropsAdas u
XOJIOZHAs BOAA, MEPHBIN LIWIMHJD, TPY3
LUJIUHIPUYECKUM C KPIOYKOM, HUTD,
BECHI

HN3meHeHMe arperaTHbIX COCTOSIHMH BelecTBa (54)

9 [TnaBneHue U OTBEpACBAHHE
KPUCTAJNTHYECKUX BEIICCTB.

[udposas nadbopaTtopus yueHHUECKass
(pusuka): raTUUK TEMIIEPATYPHI,
KaJIOPUMETP, COCY/] C TAIOIIUM JIBJIOM,
cocyn

C BOJIOM, BECHI.

10 Hcnapenne n KOHIEHCAIHS.

[Mudposas nadboparopust yueHu4decKas
(pu3uka):qaTyuK TEMIEepaTypsl, LITATUB
YHHUBEpCaJIbHBIN, K0JI0a CTEKIISIH-Has,

CIIMPTOBKA, NOBAapC€HHAaA COJIb

11 Kunenwne. Y aensnas termiora
napooOpa3oBaHUs

[Mudposas nadbopatopust yueHu4decKkas
(pu3uka):qaTUNK TEMIEpaTypsl, ITATUB
YHHUBEpCaIbHBIN, K0JI0A CTEKJISH Ha,

CIIMPTOBKA, NOBap€HHAaA COJIb

12 Bnaxxnocts Bozyxa. CriocoOs! eé
onpenenenus. M3mepenne
BJIQYKHOCTHU BO3/yXa»

OOGopynoBanue s
1ab0pPaTOPHBIX

paboT M yUEeHUYECKHX OTBITOB

13 3uakomctBo ¢ JIBC.Pacuer KII/1 JIBC

DuekTpudeckuii Tok (13 4.)

14 Hab6nronenue pa3nuvHbIX BUIOB
JCHCTBUS 3JICKTPHUECKOTO TOKA U
0OHapY)KCHHE STUX BUJIOB JICHCTBHUS B
[MOBCEIHEBHOM JKU3HU.

OGopynoBaHue s
TabopaTOPHBIX
PabOT M YYEHUYECKHX OTIBITOB

15 Cuna Toka. AMrepMerp [Mudposas
ltaboparopus yueHn4eckasi(pu3uka):
aMIepMeTp, HICTOYHHUK ITUTAHHUS,
KOMILICKT IPOBOJIOB, PE3UCTOPBI, KITFOY
16 DneKkTpuyeckoe HarpskeHue. BonbTMerp. [udposas

nabopaTopus ydeHUYeCKast
(pusuka)

[{udpoBoii AaTYNK HANPSHKCHHUS,
VMCTOYHUK NTUTAHUS, KOMIUIEKT IIPOBOJOB,
PE3UCTOPBI, KIIFOY




17

ConpoTHBIIEHNE IPOBOIHUKA.
3akon Oma Juist y4acTKa 1enu

[udposas
nabopaTopusi yaeHHUecKas

(pu3uka)laTunk ToKa, TaTIHK
HANPSDKEHUS, aMIIEPMET]
JBYXIPEICTHBINA, BOILTMETP
JIBYXIPECIbbINA, PE3UCTOPHI, HCTOYHUK

IMUTaHUs, KOMIIJICKT ITPOBOJOB, KJIIOY

18 N3mepenue conpoTuBieHus [Mudposas
HPOBOTHAKA TIPA HOMOLIH abopaTopust yueHHIECKas
BOJIbTMETPA U aMIIepMETPay ((usixa) laT9HK TOKA, IATHHK
HAIpPSHKCHUS, aMIIEPMETP
JIBYXTIPE/ICTHBIN, BOJIBTMETP
JBYXIIPEIEIbbIN, PE3UCTOPHI, HCTOYHHUK
MUTAHUs, KOMIDIEKT TPOBOJIOB, KITFOY
19 Pacuér conpoTuBieHus O6opynoBanue st
NpoBOJIHUKA. PeocTaTsl. 1a00PaTOPHBIX
paboT M yUEHUYECKUX OTIHITOB: PEOCTaT,
WCTOYHUK MTUTAHUS, KOMIUIEKT ITPOBOJIOB,
KITFOY
20 Pemenne 3a1a4 ¢ UCIob30BaHUEM
3akoHa Oma
21 [IpoBepka npaBuia Cl0KeHUsT HaPSHKEHUI OGopynoBanue ajst
MIPH TIOCTIEIOBATEIIHHOM COSTMHEHHH JBYX 71a00paTOPHBIX
pesuctopos. [IpoBepka mpaBuiia sl CUITBI paboT M YUEHUYECKUX OTBITOB: PEOCTaT,
TOKA TPH MapauIeIbHOM COCTUHCHUN UCTOYHUK MTUTAHUS, KOMITJICKT
PE3UCTOPOB. IIPOBOJIOB, KITFOY
22 [TocnenoBarenbHOECOCAMHEHUE [Mudposas naboparopus yueHudeckas
HPOBOHNUKOB (pu3uKa): JaTUMK HANPSHKEHHMS, JATIYMK
CHIIBI TOKA, PE3UCTOPBI, HCTOYHUK
MUTAHUs, KOMIDIEKT ITPOBOJIOB, KITFOY
MIPOBOJIOB, KJTFOY
23 [MapannenbHoe coeTMHEHNE POBOIHUKOB [{udpoBas naboparopusi yaueHUYECKas
(pu3uka): JaTYNK HATPSDKCHUS, TATIYHK
CHUIBI TOKQ, PE3UCTOPBI , HCTOUHHK
NUTAHUS, KOMIUIEKT IPOBOJIOB, KITFOY
24 Pewenue 3agau o teme:
«ITocnenoBaTensHOE U MapauieNbHOE
COEJIMHEHHUE MTPOBOIHUKOB.
25 AHaNM3 CUTYaIMi MOCIe0BATENILHOTO U
napajieIbHOTO COETUHEHUS IPOBOJHUKOB
B JIOMAIITHUX AJIEKTPUIECKHIX
26 PaboTa 1 MOITHOCTH MEKTPUUYECKOTO TOKA. [{udposas nadbopaTopust yueHUUECKast

3akon Jlxoyns — Jlenua

(pusuka): qaTyMK HANPSDKEHUS, JaTUYHK
CHJIBI TOKA, JATYUK TOKA, TaTUUK
Harnpske- HUsI, aMIIepMETp JIBYXIpeaeib-

HBIH, BOJIbTMETP ABYXIIPEACIIb- HbIM,




JJaMIIO4YKa, UICTOYHHUK IIUTa- HUA,
KOMIUJICKT ITPOBOAOB, KJIIHOY

JJIeKTPOMArHUTHbIE siBjieHus (34.)

27

IlocTosHHBIE MAarHUTEL. MarHuTHOE HOJIE

[[udpoBas mabopaTopus yueHHUECKast
(pu3uka): qTaTYNK MarHUTHOTO TIOJI,
MOCTOSIHHBIM MarHuT MOJIOCOBOM

28

MaruautHoe 110J1€ 3eMITH

[{udpoBas naboparopust yueHu4YecKas

(pu3uka): qaTYNK MarHUTHOTO MOJI,
MOCTOSIHHBIN MarHuT
II0JIOCOBOM,JINHEMKA NU3MEPUTEIIbHAS

29

MarsuTHoe moJe QJICKTPUYCCKOT'O TOKa

[udposas maboparopusi yaeHUUECKas
(pu3uka): JaTYMK MarHUTHOTO TOJIS, /1BA

mTaTruBa, KOMIIJICKT IIPOBOJ0OB, HCTOYHUK

TOKa, KJII0Y

Pa6ora Hajg uccienoBaTebCKUMU MPoeKTaMu (64)

30

Pabora Hax uccienoBaTeIbCKUMA
MIPOCKTAMH
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