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TPEBOBAHUSA K OCHAHIEHHUIO OBPA3OBATEJIBHOI'O ITPOHECCA
B COOTBETCTBHUMU C COAEPKATEJBHBIM HAITOJTHEHUEM
YYEBHBIX ITPEJMETOB ®EJEPAJIBHOI'O KOMIIOHEHTA
I'OCYAAPCTBEHHOI'O CTAHJAPTA OBHIEI'O OBPA30BAHMUSA

DOU3UKA

Ocnosanus u yeau paspasomku mpedoeanui.

Hacrosmme tpeboBanus pa3zpaboTaHbl Ha OCHOBE (pefepaabHOr0 KOMITOHEHTa T'OCYAapCTBEHHBIX
00pa3oBaTeIbHBIX CTAHAAPTOB 001Iero oopasoBanus no ¢pusuke. OHU MPeACTaBIAIOT cO00H peKOMEHAANN
K MaTepHalbHO-TEXHUYECKOMY O0OecneueHn0 y4eOHOro mpoliecca, MpenbsBisieMble K 00pa3oBaTeIbHBIM
YUPEKACHUSIM B YCIOBUSIX BBOJA FOCYIaPCTBEHHBIX CTAHIAPTOB O (DU3HUKE.

Hacrosimue tpeboBanust cogepxar 3 paszaena.

B nepsom pazoene npencraBieHsl peKOMEHAALNH MO0 OCHAICHUIO IIKOJI HOPMaTUBHOW TOKYMEHTa-
1Uel, yueOHO-METOANYECKUMHI KOMIUIEKTAMH, M€YaTHON NPOLYKIHEH, TEXHHYECKUMHU CPeACTBaMH 00y4e-
HUS, HEOOXOIUMBIMU JUISI TIEPEX0/1a HIKOJI Ha OPTaHU3alHMI0 Ipoliecca 0OyueHHs B COOTBETCTBHH € TpeOoBa-
HUSAMU 00pa30BaTEIIbHBIX CTAHAPTOB M0 PU3UKE.

Bo emopom pazdene npuBeneHsl iepeyHn 1a00paTOPHOTO 000PYAOBaHUS, HEOOXOIUMOTO ISl BBI-
MOJTHEHUS PPOHTATHHBIX Ta00PaTOPHBIX paboT U paboT GU3MUECKOTO MPAKTUKYMA.

B mpemvem pazoene npuBeneHbI IEPEYHN IEMOHCTPAIIMOHHOTO 000PYAOBAHHS.

IlepBblii pa3gen peKOMEHAAIMH MMO3BOJSET CHOPMHUPOBATH B 0Opa30BATEIILHOM YUPEXKICHHH Lie-
JIOCTHYIO CHCTEMY ONTHUMAIBHBIX YCIOBHHA ISl paOOThl yanuTens Qu3uky Ha 0a3e OMONMMOTEYHBIX (OHIIOB,
OOIIEHIKONIBHONW CHCTEMBI COBPEMEHHBIX TEXHUYECKUX CPEACTB U Jp.

B HacToAlIeEC BPEMA BBOAATCA B IPAKTUKY NpENOoAJaBaHUA NPHUHIUIINAIBHO HOBBIC HOCUTCIIU HH-
¢dopmaunu. Tak, HanpuMep, 3HAUUTEIbHAS YaCTh YYEOHBIX MaT€pHaIoOB, B TOM YHCIIE TEKCTbl HCTOYHHUKOB,
KOMIUICKTBI WLTIOCTPAILUi, TpaQuKH, CXEMbI, TaOJUIBI, JUarpaMMbl BCE Yallle pa3MELIArOTCS HE Ha IOJTH-
rpa(bquecxnx, a Ha MYHLTHMGI[HP'IHBIX HocuTelsx. IlosBnseTcss BO3MOKHOCTh UX CETEBOTO pacrnpoCTpaHCHus
1 hopMupoBaHus Ha Oa3e yueOHOro kabnHeTa COOCTBEHHON OMOIMOTEKH SIEKTPOHHBIX U3 IEITHIA.

Takum 06pa3oM, HacTosIIME TPEOOBAHUS BHINOIHIIOT (PYHKIIMIO OPUEHTHPA B CO3AAHUH LEIIOCTHON
MPeMETHO-Pa3BUBAIONICH Cpe/ibl, HEOOXOIUMON sl peau3auy TpeOOBaHUH K YPOBHIO MOJTOTOBKH BBI-
MyCKHUKOB Ha KaXIO0U CTyNeHH 00y4eHHs, yCTAaHOBJICHHBIX cTaHAapToM. OHM HCXOAAT U3 3a7a4 KOMIUIEKC-
HOTO HCTIOJIb30BAHUSI MaTEPUAIbHO-TEXHUYECKUX CPEACTB O0YUEHUSs, MIEPEeXoaa OT PEeNpOaYyKTUBHBIX (HOpM
y4eOHOU JIeSITENbHOCTH K CaMOCTOSITENIbHBIM, TOMCKOBO-HCCIIEA0BATEIHLCKIM BHIaM paboThI, TiepeHoca aK-
IEeHTa Ha aHAJTMTUYECKUH KOMIIOHEHT y4eOHOM JesTeNbHOCTH, (JOPMHUPOBAHHE KOMMYHUKATHBHOW KYJIBTY-
PBI YUALIUXCS ¥ pa3BUTHE YMEHHUH pabOTHI C Pa3IMYHBIMU TUIIAMU UH(DOPMALHH.

Hacrosmue tpeGoBaHusl MOTYT ObITH YTOYHEHBI U JOMNOJHEHBI IPUMEHUTEIBHO K CrIeHU(HKe KOH-
KPETHBIX 00pa30BaTeNbHBIX YUPEXKJICHHH, YPOBHIO UX (DMHAHCHUPOBAHUS, & TAKXKe HCXOJs W3 IOCIe/I0Ba-
TEJNBbHOW pa3pa0OTKH M HAKOIUIEHUS! COOCTBEHHOHM 0a3bl MaTepHaIbHO-TEXHHYECKUX CPEeICTB 0O0ydeHus (B
TOM 4YHCJI€ B BHIEC MYJbTUMEIMWHBIX MPOAYKTOB, CO3JABAEMBIX YYaIIMMUCS, JIEKTPOHHON OMOIMOTEKH,
BHJICOTEKHU U T.I1.).

HpI/I BO3MOKHOCTH XKCJIATCJIbHO CO3aTh TCXHUYCCKHUC YCIIOBUA NJIA NUCIIOJIB30BaHUA KOMITBIOTECPHBIX
1 UH(POPMALMOHHO-KOMMYHHUKATUBHBIX CPEACTB 00yueHHs (B T.4. Ui epesaydu, o0paboTKH, OpraHu3anuu
XpaHEHHUS U HAKOIUICHHUsS JTaHHBIX, CETEBOro oOMeHa mH(OopMallnel, CIIONb30BaHUS PA3IUYHbBIX GOPM IIpe-
3EHTAIlUU PE3yIbTATOB MTO3HABATENLHOMN JIETETHLHOCTH ).

Oodnako 2nasnoe é ocHauwjenuu Kadunema QuuKu — IMoO 1a00PaAmMopHoe U 0eMOHCIMPAYUOHHOE
o0bopyoosanue.

OO6cnegoBaHue MIKOJI TIOKAa3bIBAET, YTO 00ECTIEYEHHOCTh (DPOHTANBHBIM 000PYAOBAaHHUEM B CPETHEM
3HAYUTENIFHO HIKE HOPMBI. J[eMOHCTpalMoOHHOE 00OpYAOBaHHME HAaXOAWUTCS B M3HOIIEHHOM COCTOSHUH, a
€ro HOMEHKJIaTypa elle HWKe, 4yeM JaboparopHoro. B atux ycnosusax Hambonee 3¢h(HeKTHBHBIM criocoOoM
MOJITOTOBKM KaOWHETOB (PU3HMKH K Tepexoy OOy4YeHUS B COOTBETCTBHH C TOCYJApCTBEHHBIMH 0Opa3oBa-
TEJNBHBIMU CTaHAAPTAMU SIBIISICTCS PA3PAOOMKA PECUOHAIbHBIX, PATOHHBIX, MYHUWUNATbHBIX U WIKOTbHBIX
npozpamMm 0OHO6NEHUA MAMEPUATILHO-MeXHUYecKoll fa3zbl. Hacmoawjue pekomenoayuu nanpaesiensvt Ha
OKazanue KOHKPEMHOIl HOMOWU 6 PA3PadomKe maKux nPoZPamm.

Hoeu3zna mpebdosanuil.



AHanu3 cTaHgapTa v MpUMEPHBIX IPOrpaMM Mokasai, yto IlepeueHs nmo3BossieT oToOpars 000pyao-
BaHHE, HEOOXOANMOE Ul X 3KCIIEPUMEHTAIbHON MOANEPKKH. BMecTe ¢ TeM, pu MOArOTOBKE HACTOSIINX
PEKOMEHIAIMH YUYNUTBIBAJICS LIENbIM psifi HOBBIX (h)aKTOPOB, CBSI3aHHBIX C COJEpXKAHHWEM TpeOOBaHUI CTaH-
JapTa U SKCIIEPUMEHTAILHONW KOMIIOHEHTHI TPUMEPHBIX porpaMM. OTMETHM HX.

Ob6opynoBanue B [lepeune muddepeHnnpoBaHo MO CTYNEHSIM 00y4eHUS H YPOBHSIM 00pa3oBaTelNb-
HBIX TIPOTPaMM CTapIel MIKOJIBI, HO 3TH ypoBHU (A — 2 u/Hen, B — 4 u/nen, C — 6 4/Heq) HE COOTBETCTBYIOT
ypOBHsIM, puHATEIM B Ctannapre. [Ipu sTom ypoBens A Ilepeuns He npemycMaTpuBal HaTUUUs GPOHTAIIb-
HOro o0OpyJOBaHUs B OTJIMYKE OT 0Aa30BOTO YPOBHA cTapliel Kokl onpeneneHHoro Crangaptom. [Ipu
MOJATrOTOBKE PEKOMEHAALINH 3TO IPOTUBOPEUHE JINKBUIUPOBAHO.

[lepeuens pa3pabareiBajcs C y4ETOM OTE€UYECTBEHHBIX U 3apyOEKHBIX IEPENOBbIX TEHACHIMN y4eo-
HOTO MPHUOOPOCTPOCHUS M COACPKUT 3HAYUTEIBHYIO IO 00BEMY MEPCIEKTUBHYI0 HOMEHKIATYpy, KOTOopas
pa3pabaTbIBaeTCs MM TOJIBKO CTAaBUTCA HA CEpUIIHOE MPOU3BOJCTBO. B HacTosIIe peKOMeHIalMK BKIIIOYe-
HBI pa3paboTaHHbIE 00BEKTHI, HEOOXOAMMBIC TSI SKCIIEPUMEHTATLHON MoAaepkKi cTanaapTa. OHH UMEIOT
unaekc (H).

l'ocymapcTBeHHBIN CTaHAApPT MO (pHU3MKe MpennojiaraeT MPHOPUTET NESATEIBHOCTHOIO MOAXOAa K
nporeccy oOyueHHs, pa3BUTUE Y IIKOJbHUKOB YMEHHUM MPOBOAUTH HAOIIOACHUS IPUPOAHBIX SIBICHUH, OIH-
CBhIBaTh U 0000IIaTh Pe3yNbTaThl HAOIIOICHHUH, CTIONB30BaTh POCTHIC H3MEPHTENLHBIC TPUOOPHI IS U3Y-
YeHUs! (PU3NUECKUX SBIICHUHN; PEACTABIATh PE3YNIbTaThl HAOIIOJCHUH WM U3MEPEHHUI ¢ TTOMOIIBIO Ta0ulI,
rpadMKOB U BBISBIATH HAa 3TOM OCHOBE SMIMPHUYECKHE 3aBUCHUMOCTHU; IPUMEHATH MOJyUYCHHBIC 3HAHUS AJIS
00BsICHEHHs pa3HOOOPA3HBIX MPUPOAHBIX ABJICHUN U MPOLECCOB, IPUHIHUIIOB ACHCTBHS Ba)KHEHIINX TEXHU-
YECKHUX YCTPOMCTB, JJIsl pelIeHUs] PU3NUECKUX 3a/1a4.

PexomeHgaunu yuuThIBaIOT, YTO B HACTOSILEE BPEMsS OCYILECTBISCTCS MJIAHOMEPHBIM Iepexof OT
IpUOOPHOro NPUHLMIA Pa3pabOTKU U MOCTaBKU 000PYAOBaHUS K KOMIUIEKTHO-TEMaTHIeCKOMYy noaxony. B
HacTosIee BpeMs B IIKOJIaX NapaJljIebHO COCYIIECTBYIOT 00€ CHCTEMEI.

O06opynoBanue, MpeACTaBICHHOE B PEKOMEHAAIMSX, YUUTBIBACT MPU PoOpMbl SKCTICPUMEHTA, TIPO-
BEJCHUE KOTOPOTO PETJIAMEHTHUPOBAHO MPUMEPHBIMHU MPOTPaMMaMH: AEMOHCTPALIMOHHBIM AKCIEPUMEHT U
JIBa BUJA J1aOOPaTOPHOTO SKCIEpUMEHTa: (PPOHTAIBHBIM — B OCHOBHOM IIKOJIE ¥ 0a30BOM YpPOBHE CTapliei
CTYNEHH, (POHTANBHEIN U Ta00PATOPHBIH NPAKTHKYM — IIPH U3y4eHHH GU3UKU Ha IPOPUIBHOM ypOBHE.

B npezncraBnenHo# cucteMe 000pyI0OBaHUs peanusyercs npunyun eapuamuenocmu. OH BbIpaxa-
eTcs B TOM, YTO BO3MOJXKHBI, 10 KpaiiHe Mepe, TpH croco0a KOMIUIEKTalluu CUCTeM 000pyJOBaHUsI, KaX bl
U3 KOTOPBIX IMO3BOJISIET OCYIIECTBUTH IKCIIEPUMEHTANBHYIO MOJJICPKKY MPUMEPHBIX mporpamMM. OnuH U3
HHUX — HAa OCHOBE KOMITBIOTEPHBIX N3MEPUTENBHBIX CUCTEM, BTOPOH — Ha 0a3e nudpoBhIX criocoboB 00padoT-
K{ U TIPE/ICTaBICHUS Pe3yIbTaTOB, TPETUI — HA OCHOBE KJIACCHYECKHMX aHAJIOTOBBIX METO0B. Bee Tpu cro-
co0a JOMOIHSIOT APYT apyTa.

Ilpunyunvl omoopa 06veKmMoe u cpeocne MamepuanbHO-mexXHuUecKo2o odecneeHus.

OT100p 060pyAOBaHMS OCYIIECTBISUICS C YUETOM Psiia IPUHLUIIOB. [ J1aBHBIN U3 HUX — 3TO HOTHOMA
cucTteMbl 000pYJOBaHUSI OTHOCUTEIBHO HKCIIEPUMEHTAIBHON YacTH MIPUMEPHBIX MPOrpaMM U TpeOOBaHUH K
ydamumcst, 3a)UKCUPOBAHHBIX B 00pa30BaTEIbLHOM CTaHIAPTE.

Bropoii mpuHImMn — npeemcmeenHocms CUCTEM OOOPYAOBAHMS MEXIY CTYNEHSMH M YPOBHIMHU
CTapILeil KOl — NPOSBISIETCS. B TOM, (PpOHTANBHOE 000PYIOBAaHHE SBISETCS OOIMINMM AJIsl 00EHUX CTyIEHEH
oOydeHusi. B cucreme 1eMOHCTPAIIMOHHOTO 000PYJOBaHMSI UMEIOTCSI 0a30BbIe AIIEMEHTHI, O0IIUe IS Tep-
BOM M BTOPOH CTYyNEHEH, a TaKkKe JOMOIHUTEIbHBIC JJIEMEHTHI Uil MPOQHIBHOTO OOyueHHsS B CTaplied
LIKOJIE.

W3MepuTenbHBI KOMIUIEKC KaObuHeTa (DU3UKH HACHIIIAETCS KOMITBIOTEPHBIMU U IIU(PPOBBIMH Cpe/l-
CTBaMH H3MepeHusi. ITO 00yCIaBINBaeT TaKOM MPUHITUI 0TOOPA, KaK ONMUMANbHOE COYemanue Kiaccude-
CKMX U COBPEMEHHBIX CPEJICTB M3MEPEHUH M CIOCOOOB HKCHEPUMEHTAIBHOTO HccieoBanus saBiaeHuil. Co-
OJroIeHue STOTr0 MPUHLIMIIA UMEET 0c000€e 3HaUeHHE AJIs1 OCHOBHOM IIKOJIBL. IMEHHO 3TOT mpuHIMI TpedyeT
BKITIOYEHUS B TIepeueHb 000pYyIOBAaHUS JIISl OCHOBHOW HIKOJIBI TaKHX MPUOOPOB, KaK KUJIKOCTHBIA TEPMO-
METp, TEJIEKKH JeMOHCTPAOHHbIE, TETTIONPUEMHHUKN U IP.

Pacuem konuuecmeennvix nokazameneil.

KonngecTBo yueOHOTO 000pyA0BaHUS MPUBOIUTCS B PEKOMEHIANNUAX B pacueTe Ha OOUH YUCOHBIN
kaOuHeT. KOHKpeTHOE KOMMUYECTBO YKAa3aHHBIX CPEACTB U 00BEKTOB MaTEpUAILHO-TEXHHIECKOTO obecreye-
HUS YYUTBHIBAET CPEJHHUN pacyeT HaroJdHsIeMOoCTH Kiacca (25-30 yuammxcs). st oTpakeHus! KOJIMYeCTBEH-
HBIX TIOKa3aTeseil B peKOMEHIAMIX UCIIONb3YETCs CIEAYIOast CHCTEMa CUMBOJIMYECKIX 0003HAUEHUI !

» ]I — neMOHCTpalMOHHBIN 3k3eMIuTsp (1 9K3., KpoMe CrelaTIbHO OTOBOPEHHBIX CITY4aeB),



K — moJiHBI KOMIUTEKT (171 KQXKIOTO YICHUKA)

@ — KOMIUIEKT 1St ppoHTANBHOM paboTh! (1 KOMIUIEKT Ha JBYX YICHHKOB)

IT — koMTTIEKT, HEOOXOIUMBIH ISl TIPOBEJICHNUS TA0OPATOPHOTO MpakTUKyMa (3 - 4 3K3.).
B — OubnmoTeuHble KOMITICKTHI (5 3K3).

Xapaxkmepucmuxka yueonozo kabunema.

HeobxomumpiM yciaoBreM 3P QEeKTHBHOTO MCTIOIB30BAHHUA OOOPYMOBAHHS W PEATH3AINH AKCIEPH-
MEHTAJIBHOTO XapakTepa (U3UKU Kak y4eOHOTO IpeAMeTa SIBISICTCA HaIU4Yhe B 00pa30BaTeIbHOM YUpeKe-
HUU KaOWHEeTa (PU3UKU.

C onHOM CTOPOHBI, IPH OpTaHW3allMi KabnHeTa (PU3UKU YYIUTHIBAIOTCS TPEOOBaHHS OOIIETO Xapak-
Tepa — TeXHHKa 0e30MacHOCTH, CAaHUTApHO-dMuANMUoNorndeckue Hopmel (Canllun 2.4.2 Ne 178-02). C npy-
TOH CTOPOHBI, B IPUBEJCHHBIX PEKOMEHAAMIAX yKa3aH psil 0COOCHHOCTEe NMEHHO KaOuHeTa (U3UKH, KOTO-
pbie HEOOXOAMMO YUUTHIBATh HE TOJLKO MPH CO3/IaHUH HOBBIX KAOMHETOB, HO ¥ MPH PEaTH3allui YKa3aHHBIX
BBIIIIE PETUOHATLHBIX, PAHOHHBIX, ITKOJILHBIX IPOTPAMM OOHOBIICHHS UX MAaTEPHATBHO-TEXHHUECKON 0a3bl.

Hns kabunera QU3MKK HEOOXOAMMa CHCTEMa 3JIEKTPOCHAOXKEHHUS! 1a0OpaTOPHBIX CTOJOB TOJBKO
AIEKTPOOE30MIaCHBIM HalpsDKeHUEM He BhIe 36 + 42 B. be3 Takoro aiekTpocHaOKeHNUS HEJTb3S TTOJTHOCTHIO
BBIITOJIHUTH CUCTEMY CAMOCTOATCIIBHOTO SKCIICPUMCEHTA. CnenyeT HUMCTH B BUAY, YTO B paMKaX BBIITOJIHCHUA
TOCYJapCTBEHHOU MPOrpaMMbl «Y4eOHas TEXHUKa» MOJHOCTHI0 OOHOBIICHA BCSI CHCTEMa UCTOYHHKOB TOKA,
WCTIONb3YeMbIX B KaOuHeTe. B 4acTHOCTH, B KauecTBe J1ab0paTOpHOr0 UCTOUHUKA TOKA TUTAHHS HEOOX0IUM
HUCTOYHUK C BBIXOJOM HE TOJIBKO IMOCTOSAHHOI'O, HO U IICPEMEHHOT'O TOKA.

PaspaboTtanbl J1a0OpaTOpPHBIC CTOJIBI, MO3BOJSIIOIIUE XPAHUTh B HUX TeMaTH4YeCKHe (POHTATbHBIC
HAO0OPBI, YTO PATUKATLHO YMEHBIIIACT TPYOBBIC 3aTPAThl YUUTENS MPH OpraHu3anud (HpPOHTAIBHOTO JKCIIe-
pUMEHTA.

3HAYNTENFHO U3MEHSETCSl 000pyAOBaHNue padovel 30HBI yuuTenss GU3UKU. KpoMe TpaauimoHHOro
JEMOHCTPAIMOHHOTO CTOJIa, B HEE BKITIOYACTCS ayTUTOPHAS JTOCKA C METAJUIMYECKUM MOKPBITHEM, KOTOpas
MO3BOJISIET 3aKPEIUISTh HA Hel B BEPTUKATBHOM MIIOCKOCTH 000PYIOBAHUE TI0 MEXaHHKE, DIICKTPOIMHAMUKE,
OIITHKE.

I'padompoexTop B kKabmHeTe GU3NKH — HE TOJIBKO CPEACTBO MpOeKIuu (Hoyimid u TpaHcmopaHToB. C
€ro MCTOJIb30BaHHEM MPOEKTUPYETCS HEKOTOPOe 000pYI0BaHUE, OH SIBIISICTCS HCTOYHHKOM CBETA JJISI KOM-
TUIEKTOB TI0 BOJIHOBOHM onTuke. KOMITbIOTEp MHTETPUPOBAH B M3MEPUTEIBHYIO CUCTEMYy KaOWHETa: IeJbIi
PSI KOMIDIEKTOB JEMOHCTPAIIMIOHHOTO 000PY0OBaHMSI UCIIONIL3YETCSl Ha 0a3e KOMITBIOTEPHOTO M3MEPHUTENb-
HOTO OJI0Ka.

CrpeMiieHHe yYuTeNs K MCHOIb30BAHUIO COBPEMEHHBIX CPEJICTB U3MEPEHHS TTO3BOJISIET CIENaTh Ka-
OuHeT (PU3KKHU SIPOM eCTECTBEHHOHAYYHOU 00pa30BaTENbHOM CPeIbl ITKOIBI.

OTo MMeeT BaXKHelIee 3HAUCHNE B PealTU3allii MIPAKTHYECKON HANPaBISHHOCTH MIKOJIBHOTO Kypca
(U3UKU B COBPEMEHHBIX YCIIOBHSX, T.K. OOJBIIMHCTBO MIKOJIBHUKOB TOJIKO B KAOMHETaX €CTECTBCHHOHAYY-
HBIX TIPEJIMETOB, U TIIaBHBIM 00pa3oM B KaOMHETe (PH3UKH, MOT'YT O3HAKOMHTHCS C TEXHOJIOTHUECKUMH TTPH-
MEHEHHUSAMH KOMIIBIOTEPA.

YV VY



PA3JIET |

PexoMeHIalMu M0 OCHAIEHWIO IIKOJI y4e0OHO-METOANYECKO

JIUTEPATYPOil U TEXHUYECKMMH CPeACTBAMHU 00y4eHUs

Ne | HammeHoBaHHS OOBEKTOB H Heo6xonnmoe KomuaecTBo [Ipumeuanus
CPENCTB MaTEpHAIIbHO- OcnoBHas | Crapias mKona
TEXHHUYECKOTO 00eCIIeUeHHUS IKOJIa bazos. Ipod.
1 2 3 4 5 6
1. BUBJIUOTEYHBIA ®OH/I (KHUTOITEYATHAS ITPOAYKIIHSI)

Crannaptel puznye- b b b B 6ubnuoteunslii ponxa Bxo-

CKOT'0 00pa3oBaHUsI. JSIT CTaHAAPTHI (PU3UIECKOTO

[IpumepnsbIe porpam- b b b o0pa3oBaHMUs, IPUMEPHBIE

MBI. IpOrpaMMBI 10 PU3HKeE,

Y4eOHuKH 110 PHU3UKe K K K KOMIUICKTHI y4eOHHUKOB, pe-
KOMEHIOBAaHHBIX WJIU JOIY-
HIeHHBIX MUHUCTEPCTBOM
oOpa3oBanus u Hayku . [Ipu
KOMIUIEKTAI[Mu OMOInoTey-
Horo (hoH/a 11eIeco00pa3Ho
BKJIFOYUTH B COCTaB KHUTO-
NeYaTHOM MPOAYKIIMH 110 He-
CKOJIBKO DK3EMIUISIPOB y4eo-
HUKOB 13 Apyrux YMK no
KaXI0OMY Kypcy (PU3UKH.
OTH y4eOHUKH MOTYT OBbITh
WCIIOIb30BaHbI yUaITUMUCS
JUTSI BBITIOJTHEHUS TTPaKTHYe-
CKUX paboT, a TaK)Ke yuuTe-
JIEM KaK 4acTb METOJuYe-
CKOTO0 o0ecrieueHus: KabuHe-
Ta GUBUKU

Meroaunueckoe 1oco- b b b

oue TS yauTens




PaGouue Terpaau mo

¢busnke

B cocras 6ubnuoTedHoro
donma nenecoodpa3Ho
BKJIIOYATh pabovne TeTpay,
COOTBETCTBYIOIIUE UCTIOJb-
3yeMbIM KOMIUIEKTaM y4e0-

HUKOB TI0 (pr3uKe.

2

Xpecromatus o ¢u-

3HUKC

Komruiektsl mocoOuii
JUISA BBITIOJTHEHUS J1a-
OOpaTOPHBIX MPAKTH-

KYMOB 110 (hU3HKe

[lepeunu obopynoBanus,
HEOOXOAMMOTO JIJIsl BBITIOJI-
HEHUS Ja0OpaTOPHBIX padoT

1o (pusuKe, NPUBOAUTCS

KommiekTsl mocobuii
JUISL BBITIOJTHEHUS
(hpOHTAIBHBIX JTabOpa-

TOPHBIX pabOTHI

Komruiektsl mocoOuit
10 IEMOHCTPALOHHO-

MY S3KCIICPpUMCHTY

Kanrn JUIA YTCHUA I10

¢buznke

Heo0Oxoaumbl 11 TOATOTOB-

KH JOKJIQOB H COOOIIECHHIA;

Hayuno-nonynspHas
JIUTepaTypa ecre-
CTBEHHOHAY4YHOTO CO-

JepIKaHMS.

HeoOxoauMblI 151 ITOATOTOB-
KM JIOKJIaJI0B, COOOIICHHI,
pedepaToB U TBOPUECKHUX

pabort

CrpaBouHbI€ TOCOOHS
(bu3maeckue YHITUK-
JIOTICJTUH, CTIPABOYHUKH

1o Gu3uKe U TEXHUKE)

I[I/I,Z[aKTI/I‘-ICCKI/Ie Marte-

COopHUKH MTO3HABATENBHBIX




pHaisl o (pU3MKE.
COOpHUKHU TECTOBBIX

3aJIaHu 10 (hU3UKe

Y pa3BUBAIOIIMX 3aJaHUMN, &
TaKX€ KOHTPOJIbHO-
M3MEPUTEIIbHbIC MATEPUAIIBI
10 OT/ICJIbHBIM TEMaM M Kyp-

caM.

2

[TpumepHast mporpam-
Ma OCHOBHOT'O O0IIEero
oOpazoBanwus 1o pusu-

K€

[TpumepHnas nporpam-
Ma CpeaHero (TI0JHOTO)
o01m1ero o0pa3oBaHUs
Ha 0a30BOM ypOBHE 110

(busuke

[Ipumepnas nporpam-
Ma CpeJHEero (TOJHOI0)
o011ero oopa3oBaHus
Ha NpouILHOM

ypoBHE 10 (pU3NKe

ABTopckue paboune
IIPOrpamMMsl 10 Kypcam

¢buzukn

MNEYATHBIE IOCOBUs

Tematnueckue Ta0INU-

1Bl 110 (PU3HUKE.

1 /®

T/ ®

I ®

TabmuIel, CXeMEBI, Jra-
TrpaMMBbI U TpauKu MOTYT
OBITH TIPEJICTABIICHHI B JIe-
MOHCTPAIMOHHOM
(HaCTEHHOM) U UHIUBUTY-
TbHO-PA3/IaTOYHOM BapH-

aHTax, B moJaurpaduye-




CKHUX U3JaHUAX U Ha DJICK-

TPOHHBIX HOCUTECIIAX.

[TopTpeTs! BBIAAIOIINX-
Csl YYEHBIX-(HU3UKOB U

aCTPOHOMOB

B nemoHcTpanmoHHOM Ba-
pHaHTe T0JKHBI OBITH
MIPECTABICHBI IIOPTPETHI
YUYEHBIX-(DU3UKOB U aCTPO-
HOMOB, 00s13aTeIILHOE U3Y-
YEeHHE KOTOPBIX MPEay-
CMOTPEHO CTaHJAPTOM U
IIPUMEPHON POTPaAMMOM.

2

3

4

5

6

NH®OPMAINIMOHHO-KOMMYHUKATUBHBIE CPEJCTBA

DNeKTpOHHBIC OUOIHO-
TEKH T10 KypCy

J/1

J/n

J/I

DNEeKTPOHHBIC OUOINOTEKH
BKJIIOYAIOT KOMILIEKC MH-
(hopMaImoHHO-
CIPAaBOYHBIX MaTEpPUAJIOB,
00BEAMHEHHBIX €AMHON
CHCTEMOW HaBUTallMH U
OPUEHTHPOBAHHBIX HA pa3-
JAU4YHbIEe GOPMBI I0O3HABA-
TCIBLHOM JIEATCILHOCTH, B
T.4. UCCIIEIOBATEIBCKYIO
IPOEKTHYIO padoTy.

B cocraB 351eKTpOHHBIX
O61OIMOTEK MOTYT BXOAUTD
TeMaTu4yeckue 6a3bl 1aH-
HBIX , (hparMeHThl HCTOPH-
YECKHUX JIOKYyMEHTOB, (o-
Torpauu, BHJIEO, aHUMa-
1151, TAOJIMILIBI, CXEMBI,
JarpamMmbl U rpaQuku.

WHcTpyMeHTambHas
KOMITBIOTEpHAS Cpea
JU1. MOJICTTUPOBAHMS

WHcTpymMeHTanbHasg cpena
JOJKHA TPEJICTaBISITh CO-
00lf TpaKkTUKyM (BUPTY-
QIbHBI  KOMIIBIOTEPHBIN
KOHCTPYKTOp, MaKCHUMaJlb-
HO TIPUCTIOCOOJICHHBINA TSI
UCIOJIb30BAHUS B YUEOHBIX
LETIAX).

Ona gomwKHa  ABIATHCA
MIPOEKTHOM Cpeaon, Mpen-
Ha3HAYEHHOW [UIsl co3[a-
HUST Mofelel (HU3UIECKUX
SIBJICHUH, IIPOBECHUS
YHUCIIEHHBIX  JKCIIEpUMEH-
TOB.




MynsTUMeAUHbBIE
oOyuJaromue mporpam-
MBI U JIEKTPOHHbBIE
y4eOHUKHU IO OCHOB-
HBIM pa3jesiaMm

T

YT

T

MynbpTuMeauitHbIE 00yUa-
OII[KE TIPOTPAMMBI U DJIEK-
TPOHHBIC YICOHHKH MOTYT
OBITh OPUECHTHPOBAHBI HA
CHCTEMY JMCTAaHIIHOHHOTO
oOydeHus1, MO0 HOCUTH
pOOJIEMHO-TEMaTHYECKHH
XapakTep ¥ 00ecreynBaTh
JIOTIOJTHUTEIIbHBIC YCIIOBHSI
JUTSL U3YUEHUSI OT/ICTbHBIX
IPEMETHBIX TeM U pa3ie-
J0B cTtaHaapta. B o6oux
CIIydasix 3TH OCOOus
JIOJKHBI TTPEOCTABIISATH
TEXHUYECKYIO BO3MOXK-
HOCTB MTOCTPOCHHUS CHUCTE-
MBI TEKYIIETO U HTOTOBOTO
KOHTPOJISL YPOBHSI ITO/TO-
TOBKH y4ariuxcs (B T.4. B
(hopMe TeCTOBOTO KOH-
TPOJIA).




1 2 3 4 S) 6
4. 3KPAHHO-3BYKOBBIE ITIOCOBUSI
Buneodunbmbl Ji | Ji | Ji |
Crnaiiae! (Tuano3uTu- Ji | Ji | pi |
BbI) [10 Pa3HBIM pa3jie-
JaM Kypca Gu3nuKu
5. TEXHUYECKHUE CPEACTBA OBYUYEHUSA (TCO)
5.1 | TCO, nHTEerprpOBaHHBIE C CUCTEMOM JEMOHCTPALIMOHHOI0 000PY10BAHHA 10
Ppusuxe
AynuropHas 10cKa ¢ i | | |
AynuTopHas 0CKa, KOM-
Ha0OpOM IIPUCIIOCO0-
nbI0TEP U rpadonpoeKTop
JICHUM TSI KPEIUJICHUS UMEIOT 0COOBIH CTaTyC B
CUCTEME TeXHHUUECKHX
Ta0JIHUIl
cpeacTB oOydeHus Gu3nKe
OKCIO3ULIMOHHBIN Ji | i | pi | B CBSI3H C TEM, YTO PAI JI€-
MOHCTPAIIMOHHOT'O 000pY-
9KpaH (MUHUMAaJbHbIE
JIOBaHMsI pacrojiaraercs
pasmepsl 1,25x1,25Mm) HEMOCPEICTBEHHO Ha JOC-
- K€ C UCTOJIb30BaHUEM Mar-
Buneorneiiep (snaeo- A at at HuTOB. [loaTOMY /17151 Ka-
MarHuTo(oH) OuHera GpuU3MKKU HEOOXO-
JMMa JI0CKa C MeTajuinye-
Tenesusop ¢ ynusep- A A A CKHUM ITOKPBITHEM.
CaJIbHOM MOICTaBKOMH I'padompoexTop MOKET
HCII0JIb30BaThCS HE TOJIBKO
(e Menee 72 M ua- JUTSl IPOEKTUPOBAHUS, HO
rOHaJIb) TaK)Ke€ B Ka4Y€CTBE UCTOY-
_ HUKAa CBETa B KOMILIEKTaX
[IepcoHaNBbHBIN KOM- bl | A 11 110 OIITHKE.
IBIOTED Komnsrorep nHTerprpoBan
B CUCTEMY U3MEPHUTEIILHO-
I'pagonpoexrop A A A ro KOMILIEKCa KaOUHETa.




1 2 3 4 5 6
5.2 | TCO o00111ero Ha3HA4YeHHUA
MynbTUMEAUINHBIN A i | i | Texnuueckue TpedoBaHUS
K MYJIbTUMEUITHOMY KOM-
KOMIIBIOTED )
IBIOTEPY: Ipaduyeckas
MynpTuMeauanpoex- i | i | Ji | OIIEPALMOHHAs CUCTEMA,
IIPUBOJ AJIs1 YTCHHUSA-
Top 3aMyucy KOMIAKT AUCKOB,
CpenctBa TeIeKOMMY- Ji | i | Ji | ayJuo-BUJEO BXO-
JIb1/BBIXO/IbI, BO3MOXHOCTb
HuKatm BbIX0Za B MIHTEpHET.
Ckanep I Ji | )i | OcHallleH aKyCTHYECKUMHU
— KOJIOHKaMH, MUKPO(GOHOM
I1puHTep sasepHbIA A 2 2 1 HaymHuKamu. C makeToM
KonupoBanpHslii anna- pi | i | i | IIPUKJIAHBIX 1IDOrpaMM

pat

(TEeKCTOBBIX, TAOJIMYHBIX,
rpauYecKux u Mmpe3eHTa-
[IUOHHBIX).

CpencrBa TelneKOMMyHU-
KaIliy BKJIFOYAIOT: DJICK-
TPOHHYIO MOYTY, JOKaJb-
HYIO LIKOJIbHYIO CETb, BbI-
xoJ B MHTepHeT.
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PA3JIEJ II.

PexkoMeHIaluu M0 OCHAIICHUIO Ka0OUHeTa PU3NKHU
JIa0OpPaATOPHBLIM 000PYA0BaAHHEM

[Ipu coctraBneHun peKOMEHAANH YUUThIBACTCS MPUHLIUIIHATIBHOE U3MEHEHHE POJIH, MecTa U (PyHK-
LU CaMOCTOSITENBHOIO 3KCIIEPUMEHTA B cucTeMe TpeboBanuii Ctanmapra mo ¢usuke. B coorBeTcTBUU C
HUMH y4alluecs J0JDKHBI OBJIAIEBATh HE TOJBKO KOHKPETHBIMH IPAKTUYECKUMHU YMEHHUSAMH, HO 1 OCHOBAaMH
€CTECTBEHHOHAYYHOTO METO/a MO3HAHMS. DTO MOXKET OBITh PeaTn30BaHO TOJBKO Yepe3 CHCTEMY CaMOCTOsI-
TENbHBIX SKCIEPUMEHTAIBHBIX HcciaenoBaHuil. CTaHIapT periaMeHTHpYyeT IBe (OpPMbBI MX IPOBEACHHMS:
(poHTaNbHYIO - B OCHOBHOH IIKOJIE, 6a30BOM U NPOQHUILHOM YPOBHSX CTapILUEH IIKOJIBI, IPAKTUKYM — IPU
W3y4YeHHU QU3UKH HA MPO(UIEHOM YPOBHE.

[TosTOMY mepBbIi pa3aen peKOMeHAaLuil — 3To nabopaTopHOoe 00opynoBaHue. B HEM CTpyKTypHO
BBIJIETIEHB 000pyZOBaHKE 00Iero HazHadeHus (I (POHTANBHBIX pabOT W MpPaKTUKyMa), 000pyJOBaHHE
U GPOHTANBHEIX PadOT, KOTOPOE pa3IeIeHO Ha TeMaTHIeCKrue HaOOPhI (KOMITUIEKTHI, MUKPOIa00paTOPHH U
Ip.) ¥ OTHAENbHBIC TPUOOPHI, CTPYKTYPUPOBAHHEIE ITO TEMAaM.

B HacTosimiee BpemMsi BO3MOKHBI IBa BApUaHTA (opMupoBaHusi JJa0opaTopHOii 6a3pl KabuHeTa
puzukm.

Ilepeblii — na ocnose memamuueckux navopos (11.1 — 11.4). Temaruueckue HaOOPHI B 3HAUUTEIb-
HOMW CTereHH 00JIervaloT MCIOIb30BaHUE SKCIIEPUMEHTA Ha Pa3HBIX 3Talax YpoKa, MO3BOJISIOT MEHBIINMHU
3aTpaTaMu TpyAa pa3HOOOpa3uTh (HOPMBI B METOIbI MMPOBEEHUS (PPOHTAIBHBIX JIAOOPATOPHBIX PadoT (Kpat-
KOBPEMEHHBIE Pa0OTHI, SKCIIEPUMEHTAIILHBIE 3a]1a4H, UCCIIEAOBAHUS U IP.).

Bmopoii éapuanm — na ocnoge KomnieKmayuu cucmemst U3 OmoenbHyIX NPUOGOPOE U OONOTHU-
menbvnozo obopyoosanus (12 — 48). Ilpu pa3paboTke MporpaMm OOHOBJICHHS MAaTEPHATBHO-TEXHUYECKOTO
obecriedeHus1 KAOMHETOB B COOTBETCTBUH CO BTOPBIM BapUaHTOM HEOOXOAMMO YUHUTHIBATh OOBEKTUBHO CIIO-
KUBIIYIOCS B COBPEMEHHBIX IKOHOMHUYECKUX YCIOBHUIX CUCTEMY Pa3pabOTKH, MPOU3BOJCTBA M 3aKYIKH Jia-
00paTOpHOT0 000PYAOBaHMSA. DTH yCIOBHUS TAKOBBI, YTO IIOJHOE COIVIACOBAHHE OTAENBHBIX NPUOOPOB U AO-
MOJTHUTEJIEHOTO O0OPYA0BaHHUS B LIEJIOCTHYIO CUCTEMY OKa3bIBA€TCS JJOBOJIBHO CIIOKHBIM.

U3 coBpeMeHHOI KOHIENMK (U3NUECKOr0 00pa3oBaHMs U CUCTEMbI TPEOOBaHHH K ydyaluMmcs, 3a-
(DUKCUPOBAaHHBIX B CTAHIIAPTE, CIEAYET, YTO BOCCTAHOBJICHUE HKCIIEPUMEHTAIbHOM 0a3bl KaOUHETa CleayeT
HA4MHATH C Ja0OpaTOpHOro 00OPYAOBAHHMS.

[Ipu popmupoBannu cucteMbl GPOHTATBHOTO 00OPYIOBAHUSI HA OCHOBE TEMAaTHYECKUX HA0OPOB UX
CIIeIyeT IPHOOPETaTh U3 pacueTa OJTHOTO KOMILIEKTa, COCTOSIIETO U3 4-X TeMaTHIeCKUX HabopoB (110 Mexa-
HUKE, MOJIEKYJISIPHOH (PU3HKE, SJIEKTPUUECTBY U ONTHKE), HA OJHOTO WM ABYX yUallUXCs.

Takue ke HOPMBI UCHOJB3YIOTCS, €CJIM CUCTeMa (PPOHTAIBHOTO 0OOpPYIOBaHUS CKIAIBIBACTCS U3
OTJENBbHBIX IPUOOPOB.

KonndecTBo 3K3eMIIIsipoB 000py0BaHUS ISl PAKTHKYMa OTIPEeNsIeTcsl KOHKPETHON CXeMOH ero
npoBeneHust. OOIIENPUHATON ABIAETCS CleAyIomas cxeMa. B UTOroBbIil MpakTUKYM BKJIFOYAETCS! OJWHAKO-
BOE YKCIIO PadOT M3 YEThIpeX pa3liesioB (MeXaHHWKa, MOJEKYIsIpHas (QU3UKa, dIEKTPOMArHUTU3M, ONTHKA U
KBaHTOBas (pusuka). {71 onpeneneHns KoJnuecTBa SK3eMILIIPOB, HEOOXOJMMOTO JIJIsl KaOMHETa, JI0CTaTO-
HO YHUCIIO YYaIIMXCs pa3fAeinuTh Ha 8, TaK Kak KaXayro paboTy OZHOBPEMEHHO BBHIOJIHAIOT ABA YUYEHHKA. 3a
BpeMs, OTBEJACHHOE HAa MPAKTHUKYM, YYEHUKH JOJDKHBI BBIIOJHHUTH MO KpaiHeH Mepe Mo ofHOW pabore u3
KaXIoro pazaena. Hampumep, ecimu B kiacce 32 delioBeka, TO HEOOXOAMMO UMETh 10 4 KOMITIEKTa OJUHA-
KOBBIX 9K3eMIUIIPOB 000PYIOBAHHS.
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IHHEPEYEHDB JABOPATOPHOTI'O OBOPYJIOBAHUA

Ne HaumenoBanus 00BEKTOB U CPEJICTB ObopynoBanne, He0OOX0AUMOE Ha JaH- [Ipumeganne
MaTepHaIbHO-TEXHUYECKOTO HOW CTYIICHHU W YPOBHE
obecreueHus (0603HAYEHO CHMBOJIOM +)
OcHoBHas Crapras mkomia
LIKOJIA Bazosernii | [IpodumsHbrit
YPOBEHB YPOBEHB
1 2 3 4 5} 6
OBOPYJAOBAHUE OBUIETI'O HASHAYEHUA
1 LIyt nost 3J'IeKTpOCH36>KeHI/I}I + + + OIuH KOMIUIEKT Ha Ka-
71a00paTOPHBIX CTOJIOB HAMPS- ouner ¢usuku. Bxoaur
s)keHueM 36 + 42 B B KOO.
2 | Croiel 1a00paTOPHBIE AIIEKTPH- + + + [Tpu oTCYTCTBHUH AJIEK-
¢dbunupoBanueie (36 + 42 B) TpocHa0xeHus j1abo-
3 | JloTku ams xpaHeHus: 060pya0- + + + PaToOpHBIX CTOJIOB BME-
BaHUS CTO UCTOYHUKOB (4)
4 | UcTOYHUKHY TTOCTOSITHHOTO H TIe- + + + UCTIOJIBL3YIOTCS OaTa-
pemenHoro Toka (4 B, 2 A) peiiHble HCTOYHUKH
5 | barapeiitHblii HCTOYHUK MMUTAHUS + + + HUTaHWsA, HO IIpH 3TOM
6 | Becnl yuebHble ¢ rUpSIMH + + + HET BO3MOKHOCTH OpP-
7 | Cexynnomepsr + + ¥ raHW30BBIBATH JIAOOPa-
8 | Tepmomerpsl ¥ n n TOPHBIC PAaOOTHI 1O TIe-
9 | IIItatueel + + + peMeHHOMY TOKyY. B
10 | LiMiuHEApEl M3MEPUTENbHEIE + + + HACTOAILEC BPEMA pas-
(MeH3ypKH) paboTaHbI CrieIUaIH-
3UpOBaHHbIE JIabopa-
TOPHBIE CTOJIBI JJIS Ka-
OMHETOB, TO3BOJISIO-
II1e XPAaHUTh B HUX
bpoHTaIBHOE 0060PY-
JIOBaHUE.
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OBOPYJAOBAHMUE JJI1 ®POHTAJIBHBIX JIABOPATOPHBIX PABOT

TemaTnyeckue HaG0pPbI

11.1 | HaGopsl Mo MEXaHHUKE + + +

11.2 | HaGopsl Mo MOJIEKYIISPHOM + + +
busMKe U TepMOJMHAMUKE

11.3 | HaGopsl 110 37€KTPUUYECTBY + + +

11.4 | HaGopsl 1o ontuke + + +

ITpu popmupoBanuu
CUCTEMBI ()POHTAIBLHO-
ro 00OpyZ0BaHus Ha
OCHOBE HaOOPOB HEOO0-
XOJMMO YYUTHIBATh,
YTO HEKOTOPBIE U3 HUX
TPEOYIOT IOKOM-
IUIEKTALlUU BECaMHU
y4eOHBIMU C TUPSIMU
(6), ucrounukamu (4),
HE00XOAUMBIMU NPU
MIPOBEICHUH IKCIIEPHU-
MEHTaJIbHBIX UCCIIE10-
BAHMI NIEPEMEHHOIO
TOKa, U 3JIEKTPOU3Me-
PUTENIbHBIMU NTPUOO-
pamu (28), (29).

OTtaenbHBbIE MPUOOPHI H IONOJIHUTEIbHOE 000PY/I0BaHHE

Mexanuka
12 | JlunamoMeTpsI JabopaTOpHbBIS + + + Heob6xoaumo k pac-
IH,4H(G H) MPOCTPAaHEHHBIM B
[IKOJIaX TUHAMOMET-
13 | XKenoba myroobpasusie (A, b) +A +A +b paM ¢ IpeiesioM u3Me-
penus 4 H (5 H) npu-
14 | XKenoba npsimMbie + + o0peTaTbh OCBOEHHBIE K
CEepUITHOMY MTPOU3BOJI-
15 | HaGop rpy30B 1o MexaHuKe + + + CTBY JIMHAMOMETPHI C
MpeIelioM U3MEpEeHHs
16 | HaGops! py>KuH ¢ pa3InvIHOMI + + + 1 H, uro no3Boaut no-
KECTKOCTBIO BBICUTH JTOCTOBEPHOCTh
WU3MEPEHUI NPHU Ucce-
17 | HaGop Ten paBHOro oobeMa u + JIOBAHMH BBITAIIKHBA-
paBHOM Macchl FOILIEN CUIIBL, CUJIBI
TPCHWSI, TBUKCHHSI TC-
18 | [Tpubop st U3ydCHUS TBHKE- + Jia IO OKPY>KHOCTH.
HUS TeJl II0 OKPYKHOCTH ITpn I/ICCHGJIVOBaHI/ISIX
IPSIMOJIMHEHHOTO JIBU-
19 | [Tpubops! I U3YUESHUS TTPSIMO- + JKCHHS B OCHOBHOM
JIMHEWMHOT O JIBM)KEHHS TEI LIKOJIC 1 Ha 6339BOM
YPOBHE CTapIIIeH KO-
20 | Ppruar-nuneiika + JIbI MO’KHO MCIT0JIb30-
BaTh kenod 14 u ce-
21 | TpubomeTpsl 1a00paTOPHBIE + + + KyHJIOMep 7, Ha 1po-
22 | Habop 1o n3y4eHunro mpeodpa- + (ubHOM 1 yryGien-

30BaHUA SHECPIruu, paGOTBI n
MOIITHOCTHU

HOM YpOBHSX 3¢ dek-
TuBHEe pudop 19.
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Mougexkyasipaasi Gu3MKa ¥ TEPMOTUHAMUKA

23 | KanopumeTtpsl + + + ITpu uccnenoBanumn
U30TEPMHUECKOTO IIPO-
24 | HaGopsI Tel 0 KaJOpUMETPUU + + + 1ecca B OCHOBHOM
IIKOJIe U Ha 6a30BOM
25 | Habop anst uccrnenoBanus U3o- +A +A +b YpOBHE CTapuiei KO-
nporueccos B rasax (A, b) 7bl (1103. 25) 6071ee no-
CTYITHA TEXHOJIOT U,
26 | HaGop BemiecTB Juist ccien0Ba- + + + OCHOBaHHas Ha NPAMOM
HUS [JIaBJICHUS U OTBEP/IEBAHUS U3MEPEHUH U30bITOY-
HOTO JaBJICHUsI MAHO-
27 | Habop mosiocoBOM pe3rHbI + + + METpOM (MOAHU(HKa-
s A).
28 | HarpeBarenu 2J1eKTpHYECKUE + + + Monuduranus b, B xo-
TOpOH N30BITOYHOE
JTABJICHUE CO3/1aeTCsI
CTOJI00M BOJIBI, IIEJIE-
coobOpa3Ha Jyist po-
¢buIbHOTO U yriyoJeH-
HOT'O YPOBHEH.
DJIeKTPOAMHAMUKA
29 | AmmepmeTpsl J1abOpaTOpHBIE C + + +
MpeaeioM u3MepeHus 2A s
U3MEPEHUS B LIETSIX TOCTOSHHO-
I'o TOKa Ji1s OBBIILIEHUS TTpaK-
30 | BombTMeTpHI 1a00OpaTOpHBIE C + + + TUYECKOW HaIlpaBIICH-
npezenoM uMepenus 6B s HOCTH J1aOOpaTOPHBIX
WU3MEPEHUS B LETSX MOCTOSHHO- paboT Mo AIIEKTPOAH-
r'o TOKa HaMMKe I10JIE3HO UC-
31 | Karymika — MOTOK + + + M0JIb30BaTh HU(PPOBOI
32 | Kirroun 3aMbIKaHUs TOKA mynsTUMeTp (37).
33 | Kommacel + + + [Tpenensl n3MepeHuit
34 | KoMITJIEKTBI TPOBOJIOB COCTMHHU- + + + MYJIBTUMETpA II0 TOKY
TEeJIbHBIX W HAIIPAKCHUTIO JOJIK-
35 | HabGop mpsMBIX B JyrooOpa3HbIX + + + HbI OBITH COTTIACOBAHBI
MarHuTOB ¢ (29) u (30.
36 | MmyummamnepmeTpsl + + + IIpu nccnenosanuy 3a-
37 | MynbTumeTpsI 1IH(pOBbIC + + BUCHMOCTH TOKa OT
38 | HaGop 1o »IeKTpoIu3y + + + HAMpPsDREHI. MYJIbTH-
39 | HaGops! pe3ucTOpOB IPOBOIOY- + + + METp HCIOJIB3YCTCIH C
HBIE amriepmeTpoMm (29) B
40 | Torenmuomerp n n KadecTBE BOJIBTMETPA U
41 | Tlpubop nns HaOIIOCHMS 3aBU- + ¢ onbT™MeTpoM (30) B
CHUMOCTH COTIPOTHBIICHHUS ME- KaiecTse aMrnepMerpa.
TAJIJIOB OT TEMIIEPATYPHI
42 | PagmoKOHCTPYKTOP sl COOPKHU + + +
paMoNPUEMHUKOB
43 | PeocraTsl OI3yHKOBBIC + + +
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44 | TIpoBoJiOKa BRICOKOOMHAS Ha +
KOJIOJIKE ISl U3MEPEHHS Y 1eNIb- Hcnonb3oBanue mno-
HOT'O CONPOTHUBJICHHUS teHuomerpa (40) mos-
45 | DIeKTpOOCBETUTENH C KOJITay- + + BOJISIET METOJIMYECKU
KaMu 6oJee MpaBUWIIbHO MPO-
46 | DneKTpoMarHuThl pa30opHBIE C + + BECTHU MCCIIE0BAHNE
JEeTasIMU 3aBHCHUMOCTH CHUJIBI TO-
47 | leiicTByto11ast MO/I€Jb IBUTaTe- + Ka OT HAIIPSHKEHHUS.
Js-reHeparopa
48 | Habop 1o u3y4eHuio BO30OHOB- +
JISIEMBIX FICTOYHHKOB SHEPTUU
OnTuka M KBaHTOBas (hM3UKa
49 | DxpaHbl CO IIENbIO + + Hcnonp3oBanue npu-
6opa (52) ocHOBaHO Ha
50 | ITockoe 3epkaino + HaOJIIOIEHMU MHMMOTO
51 | KoMIICKT I3 n n M300paKeHUs CHeKTpa,
YTO B 3HAYUTEIHHON
52 | ITpubop nmst u3MEpeHUsl IITUHBI CTEIEHU YCIIOKHSET
CBETOBOW BOJIHBI C HAOOPOM JIH- MOHUMaHHE CYITHOCTH
(bpaKIMOHHBIX PEIIETOK metona. [losTomy 11e-
53 | Habop nudpakiroHHBIX perie- + necooOpa3Ho meperTn
TOK K METO]1y, OCHOBaHHO-
54 | UCTOYHHK CBETa C JIMHCHYATHIM + My Ha MOJIy4CHUHN ACH-
CIIEKTPOM CTBHUTEIILHOT'O H300pa-
55 | IIpubop st 3a)KUraHusi Crek- + JKeHHUs! IUPPAKIIHOHHO-
TpPaJIBHBIX TPYOOK C HAOOpOM I'0 CIICKTPa Ha SKpaHe.
Tpy6OK [Tpu HaGmoneHnn
56 | CrieKTpoCKOIl JJabopaTopHKIii + + CIIEKTPOB B OCHOBHOH
IIKOJIE BO3MOKHO UC-
57 | Kommnekt pororpaduii Tpekos + M10JIb30BaHNE UCTOYHMU-
3apsbkeHHbIX yactul (H) ka (54). [Ipu npodub-
58 | Hozumerp + + HOM U YIiyOJIeHHOM

U3Y4YEHUU (PUBUKHU
HE00XO0/AMMO UCIOJb-
30Barth (55). B kaue-
CTBE JJO3MMETpa Iielie-
Cc000pa3HO UCITONIB30-
BaTh, HanpuMep AHPU
01-02 «CocHay.
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OBOPYJAOBAHHUE /UIAA IPAKTUKYMA

Hanmenosanue

IIpumeyanue

2

3

OBOPYJOBAHUE OBIIEI'O HASHAYEHUA

Becrn Texanueckue

['enepaTop HU3KOM YaCTOTBI

Hctounuk nutanus JJIA IPAKTUKYMa

AIWINPF

Habop anekTpon3mMepuTeNbHBIX MPHOOPOB MOCTOSH-
HOI'O TOKa

Habop snexTpon3mMepuTenbHbIX TPHOOPOB EPEMEH-
HOT'O TOKa

MynbsTUMeETp

TEMATHYECKUE KOMIUVIEKTBI, HABOPBI
N OTAEJIBHBIE ITPUBOPBI

7.1 | Kommnekt no mexanuke ass npaktukyma (H)

7.2 | KOHCTpYKTOp MaIllH U MEXaHU3MOB

8.1 | Kommiekt s uccienoanus ypapaenus Kirainepo-
Ha-MeHiezeeBa U M30IPOLIECCOB

8.2 | ITpubop s nzydeHus neopmMannu pacTspKEHUS

8.3 | M3mepurenp AaBiaeHMs U TEMIIEPATYPhl

9.1 | KommiekT aj1si MpakTHKyMa T10 3JIEKTPOINHAMHKE

9.2 | KoMIutekT 1ab0paTOpHBIN IS HCCIICIOBAHUS TTPHH-
IIUTIOB PaMoNepeadd u paguonpreMa

9.3 | JiBuratenb-reHeparop u usmepenue ero KI1J|

9.4 | ITpubop 1t N3ydeHUs TOKa B BaKyyme U HaOo1e-
HUS IBUKCHUS DJIEKTPOHOB B DJICKTPUIECKOM H Mar-
HUTHOM MOJISIX

9.5 | Tpancdopmarop paz0opHBIit

9.6 | ITpubop 1 M3MEpeHus: MHIYKIIMA MarHUTHOTO T10JIs
3emiu

9.7 | U3mepurenu NepeMEHHOr0 U MOCTOSHHOTO MarHuT-
HOTO TIOJISt

9.8 | DnekTpoHHbIE KOHCTPYKTOPHI

10.1 | CnexTpocKon IBYXTpYOHBIH

10.2 | Kommutekt 11 u3y4eHus BHeIHero ¢poro3ddexra u

n3Mmepenus nocrostuHol [lnanka (H)

B nacTrosiiee BpeMsi CEpuiHO
MIPOU3BOJIATCS 000PYyIOBaHUE
00111eT0 Ha3HAYCHHS, KOH-
CTPYKTOp 7.2 110 MEXaHHKE,
no3uuuu 8.2 u 8.3 no moie-
KYJISIpHOI Qu3uke, Bce mnepe-
YHCIIEHHOE 000pYA0BaHNE
(9.1 — 9.8) o snekTpoaKHA-
muke. [lo onTuke BBITyCKa-
€TCsl CIIEKTPOCKOII IBYXTPYO-
HBIM.

Takum oOpa3om, Mo coCcTos-
Huto Ha 2004/2005 yaeOHbIi
rOJl MOXET ObITh OPraHU30BaH
TEMaTUYECKHUH MPAKTUKYM TIO
AIIEKTPOJAUHAMUKE, a TAKXKE
UTOTOBBIN MTPAKTUKYM C TIpe-
UMYILECTBEHHBIM HA00OPOM
paboT Mo IEKTPOIMHAMUKE U
YaCTUYHBIM UCIOJIb30BaHUEM
(dbpoHTAIILHOTO 000pYI0Ba-
HUSL.
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PA3JIEJ I1I.

JleMOHCTPAIIMOHHBII KOMILIEKC Ka0uHeTa (PU3NKHU

B HacTosiee BpeMsi IPOUCXOIUT MEPECTPOiiKa BCEil CUCTEMBI IEMOHCTPALIMOHHOTO 000PYA0-
BaHUs N0 (pU3MKE Ha OCHOBE ONTUMAIBLHOTO COUYETAHUS KIACCUYECKOT0 M COBPEMEHHOT0 000pyIoBa-
HHS, OCHOBAHHOTO Ha NMPHMEHEHUH IH(POBBIX METOIOB U3MEPEHUS] U KOMITBIOTEPHBIX H3MEPHTEIb-
HBIX CHCTEM.

MoepHU3UpOBaHHOE KIIacCHYECKOe 000pyI0BaHUE U HOBOE 00OPYAOBaHHE 3PTOHOMHUYHBI B
TaKOHM CTETICHH, YTO YaCTO UCKIIIOYAIOT 3aTPaThl BPEMEHH Ha MOJTOTOBKY JEMOHCTPAIIUH.

[IpuBeneHHBIC pEKOMEHIAINH MTO3BOJIAT pa3paboTaTh MporpaMMy OOHOBIICHHS AEMOHCTpPAIIH-
OHHOT'O 000PY/JI0BaHUS KAOMHETOB (PU3HKH.

[Tpy KpUTHUECKOM YPOBHE COCTOSHUS JEMOHCTPALMOHHOTO 000pYIOBaHuUs, a TAKKe ISl Ka-
OmHETOB (DM3MKH IIKOJ-HOBOCTPOEK I1eIeco00pa3Ho GopMHUPOBaTh IEMOHCTPAITMOHHBIM KOMIUIEKC Ha
0a3e yHUBEpCAIbHBIX TEMaTHIECKUX KOMILIEKTOB M HAOOPOB.

Crnenyer y4uThIBaTh, YTO 1O PSAY Pa3AeioB MPUMEPHBIX MPOTpamMM B MPHHIUIE HENb3S C
(GopMHUpOBaTH ONTHMATBLHYIO CHCTEMY 000pyIOBaHMs 0e3 rmepexoja Ha COBPEMEHHbBIE METOIbI H3Me-
penus. K Takomy paszeny OTHOCHTCS MEXaHHKa: TOJIBKO HU(POBBIE WM KOMITBIOTEPHBIC CPEICTBA
W3MEpPEHHsI MO3BOJISIFOT MCCIENIOBaTh KHHEMAaTHUECKHE 3aKOHOMEPHOCTH, WILTIOCTPUPOBATH KOJIHMYE-
ctBeHHO |l 3akoH HproTOHA M 3aKOHBI COXpaHEHWSL.

BwMmecre ¢ Tewm, cienyer UMeTh B BUY, YTO YHHBEPCAIbHBIE KOMIUIEKTHI JOJDKHBI OBITH J10-
TIOJTHEHBI LIEJIBIM PSIIOM TEMAaTUYeCKUX HaOOPOB M OTAENBHBIX PUOOPOB I 00pa30BaHMS JOCTATOY-
HOM CUCTEMBI 000PY/IOBAHHUSI.

[Ipy OTHOCHTENBHO XOPOIIEM COCTOSIHUH JIEMOHCTPAIIMOHHOTO 000PYIOBAaHHS 32 OCHOBY 00-
HOBJICHHUS 11eJIeCO00pa3HO B3ATh CYIIECTBYIOUIYIO CHCTEMY O00OPYAOBaHMUS, MPELyCMOTPEB €€ TOCTe-
NeHHOoe 0OHOBJICHHE.

Takum 00pa3om, BO3MOXKHBI mpu 6apuanma KOMIUICKTAIlMA KaOWHeTa (HU3HKHA IEMOHCTpa-
IIMOHHBIM 00O0pPYOBaHHEM II0 MEXaHUKE, MOJEKYJSIPHON (DM3MKE M TEPMOAMHAMUKE, SJIEKTPOHHA-
MUKE, ONITUKE U KBAHTOBOH (pu3uKe.

Snpom nepeozo eapuanma SBISETCS KOMIBIOTEPHBIH H3MEPUTEIBHBIN OJIOK C HAOOPOM JaT-
4yukoB (2-1). Bmopoii éapuanm ocHOBaH Ha KOMOMHUPOBAHHOU IU(PPOBOI CHCTEME H3MepeHHH (2-2).
Tpemuii éapuanm — OCHOBHOH B HacTosIee BpeMs Uil OOJbITMHCTBA KaOMHETOB (H3UKH — Oa3zupy-
€TCs Ha aHAJIOTOBBIX CPEJICTBAX M3MEPEHHs M KIIACCHYEeCKUX crocobax aeMoHcTparmii. CocTaB dTHX
BapUaHTOB IIPE/ICTaBIICH B HUKE MPHUBEICHHON Ta0HIIe.
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Bapuaunth

Ha 0a3e KOMIIbIOTEP-
HOT'O U3MEPUTEITBHO-
ro Osoka (2-1)

Ha 0a3ze KOMOMHHUPO-
BaHHOU U(poBOH
CHUCTEMBI U3MEpPEHUI

(2-2)

Ha 0a3e aHaJIOrOBBIX
CpeACTBax U3Mepe-
HUA

Mexanuka

OobopynoBanue u3 pasaea

a3

1,4,6,7,8,11, 12,
15, 17, 18, 19, 20, 21,
22,24, 26

2,4,7,11, 12,15, 17,
18, 19, 20, 21, 22, 24,

3-26

26

MounekynspHas $hu-

3MKa 1 TEpMOJUHA-

OobopynoBanue u3 pasaea

ad

1,4,6,7, 14,15, 16,
17,18

2,4,11, 14, 15, 16,
17,18

3-18

MHKa
OO6opynoBanue u3 pasaesa S
1.1,12,13,14,3,4,]21,22,23,3,4,5 |3-33
5,6,7,9,10,11,12, |7,9,10, 25, 29, 31,
DIIEKTpOANHAMUKA

13, 19, 25, 26, 27, 28,
29, 31, 32, 33; uud-
POBBIE U3MEPUTENN
TOKA U HaNpsHKEHUS

32

OnTtuka

Oo0opynoBanme u3 pasgesa 6

1,2,11,13,15

[4,11,12.1,12.2,123 [ 511, 16
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IlepeyeHb 1eMOHCTPALIMOHHOTO 000PY10BAHUSA

Ne HanmeHoBaHus1 00BEKTOB U CPEICTB O6opynoBanue, HEOOXOUMOE Ha JJaH- IIpumeuanue
MaTepUaIbHO-TEXHUUYECKOTO HOW CTYNEHM WJIN YPOBHE
obecrieueHus (0603HaYEHO CUMBOJIOM +)
OcHoBHas Crapast mxosua
IIKOJIa bazoseblii | [IpodunbHbii
YPOBEHb YPOBEHb
1 2 3 4 S) 6
1. IIpu6GopbI U NPUHAJIEKHOCTH 001ETr0 HA3HAYEHU S
1 | KoMmekT 351eKTpoCcCHa0KESHUS + + + Ocunstorpaguye-
kabuneta Guzuku (KOD) CKHi MeTo/] B IEMOH-
2 | IcTOYHMK MTOCTOSIHHOTO U Tie- + + + CTPaLlMOHHOM JKCIIe-
PEMEHHOTO HaMPSHKEHUS PUMEHTE MOKET ObITh
(610 A) peain30BaH pa3iny-
- HBIMU CPEJICTBaMH, B
3 | I'eneparop 3ByKOBOI1 4aCTOTHI + + +
TOM YHCJIE C UCTOJIb30-
4 | Ocupnorpad * * * BaHUEM ocuuiuiorpada
5 | Muxpogon + + + 3JIEKTPOHHOTO, TIPH-
6 | [TnuTka anexTpudeckas + + + CTABKH K KOMIIBIOTEp-
7 | KommiekT coelMHUTENbHbIX + + + HOMY M3MEPUTEIHHOMY
[IPOBOZIOB 0J10Ky MO0 K TENIEBU-
8 IJ_ITaTI/VIB YHUBEPCAJIBHBIN (PH3H- + + + 30py.
ICCKIH IMpu6op «Bo3xymmbrii
9 | Cocyx urst BOIBI € IPMOYTOJIb- + + + CTOJD» TIO3BOJIUT MOJIE-
HBIMU CTEHKaMU (aKBapuyM) JINPOBATD SIBICHHS
10 | Ctonuku nmogbemMHbIe (2 MIT.) + + + b dy3un, GpoyHOB-
11 | Hacoc BakyyMHBIN C TapeiKoi, + + + CKOTO JIBHYKCHMS, J1aB-
MaHOMCTPOM U KOJIITAKOM JIEHUS Tras3a.
12 | ITpubop "Bo3aymHblii cToa" © + + + Tpy6xka (14) npeana-
npuHaanexxuoctsamu (H) 3HauYeHa JJIs IpoBeie-
13 | Hacoc BO3IyIIHBINA PyYHOM + + + HHU LIEJIOT0 KOMILJIEKCa
14 | TpyOxa BakyyMHas + + + JIEMOHCTpALMH 3a cYeT
15 | I'py3 HabGopHsIii Ha 1 KT + + + HaJIM4usl CbEMHBIX
16 | KoMmuiekT mocy/sl ¥ IpUHA/I- + + + MpoOOK C IBYX TOPLOB.
JICKHOCTEN K HEN IIpu ee nanuuuu Her
17 | KoMIUIeKT HHCTPYMEHTOB U pac- + + + HE0OXOMMOCTH B
XOJIHBIX MaTepPHAJIOB (3-24).
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1 | 2 3 | 4 |

2. Cucrema cpeacTB M3MepeHus

YHUBEPCAJIBHBIE U3MEPUTEJIBHBIE KOMIIJIEKTBI

1 | KoMnblOTEpHBIH U3MEPUTEITb- + +
HBII OJIOK ¢ HAOOPOM JTATYMKOB
(TeMriepatypsbl, 1aBleHUS,
BJIQYKHOCTH, PACCTOSIHUS, HUOHU-
3UPYIOLIEro U3JIYyYeHUsI, Mar-
HUTHOTO TI0JIsT), OCITILTOTpadu-
YyecKas MPUCTaBKa; CEKYHIOMED,
COTJIACOBAHHBIN ¢ JaTUNKaMU

Komnbrorepuasi u3-
MepHuTeJIbHAsl CHCTe-
Ma Ha OCHOBE U3MEPH-
TEBHOTO OJIOKA U CH-
CTEMBbI JAaTYUKOB IPH-
MEHSIETCS C TeMaTHu4e-
CKUMH KOMIUIEKTaMHU
o mexanuke (3-1) u
(3-6), MosIeKyIsIpHOIA
¢usuke (4-1), anekrpo-
nuHamuke (5-1). ITos-
BOJISICT TIPOBOJIUTH
COBMECTHBIE H3Mepe-
HUS UCCIICAYEMBIX T1a-
pamMeTpoB ¢ 0ToOpake-
HHEM Ha SKpaHe MOHHU-
TOpa CBSI3H MEXTy HH-
MH B rpa)udecKkom,
TaOJIMYHOM U aHATUTH-
YECKOM BHJIaX, a TAKIKE
UCCIICZIOBATh 3aBUCH-
MOCTb H3MEPSAEMbIX
napaMeTpoB OT BpeMe-
HU.

2 | KomOunupoBaHHas 1udponas + +
CHUCTEMA U3MEPEHU

KomOununpoBannas
nudposas cucrema
U3MEepeHMH OCHOBaHa
Ha MCIOJIb30BaHUA
npubopa ¢ oJJHOBpe-
MEHHOU MHINKAITuEN
JIBYX B3aMMOCBSI3aH-
HBIX [TAPaMETPOB, a
TaKXe OJIHOTO U3 Ta-
paMeTpoB M BPEMEHHU.
CornacoBaHa ¢ KOM-
IUIEKTaMH 110 MEXaHHKe
(3-2), MmonexynspHOit
¢usuke (4-2), aneKkTpo-
nuHamuke (5-2) u
KBaHTOBOH (HU3UKeE
(6-1).

Kaxxnas u3 cucrem (1)
u (2) obecnieunBaer
9KCHEPUMEHTATBHOE
COITPOBOKICHHE COOT-
BETCTBYIOIINX pa3/e-
JIOB Kypca M TTOCTaHOB-
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Ky IEMOHCTpALNH,
MIPETYyCMOTPEHHBIX
PUMEPHBIMH ITPO-
rpaMMaMH.

Jlnst co3manus B KaOu-
HETE JOCTaTOYHOM 13-
MEPHUTEIBHOU CHCTEMBI
Ha 0a3e 1r000ro u3
JIBYX KOMILIEKTOB
HEO0XO0AUMO 100aBUTh
K HUM Oapometp (4),
JUHAMOMETPHI (5 uiu
KOMIUIEKT I10 CTATHKE
3-23), apeomertp (6) u
maHomeTp (7).

H3mepurtenbHble NpuOOpPHI

3 | Mynbrumerp uudpoBoit yHU- + + +
BEPCAIbHBIN

4 | bapomeTp-aHepous + + +

5 I[I/IHaMOMeTpH JEeMOHCTpaLu- + + +
OHHBIE (T1apa) ¢ MPUHAICIKHO-
CTSIMH

6 | Apeomerpsl +

7 | MaHOMETp KHUJIKOCTHBIN IEMOH- +
CTpallMOHHBIN

8 | MaHomeTp MeXaHUYECKUM + + +

9 | MerpoHom +

10 | CexyHnnoomep + + +

11 | Metp neMOHCTpallMOHHBII + + +

12 | MaHomeTp MeTaJUIMYeCKHi + + +

13 | Ilcuxpometp (WM TUTPOMETD) + + +

14 | TepmomeTp KUAKOCTHBIN HIT + + +
AJIEKTPOHHBIN

15 | AmMnepmeTp CTperIOUHbIN WiIn + + +
rdpoBoit

16 | BoabT™MeTp CTpEIOYHbIH WK + + +
dpoBoit

17 | Lludposbie U3MEPUTETHN TOKA U + + +

HAIMps>KCHUA HAa MarHUTHBIX
ACPIKATCIIAX
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3. JleMoHCcTpaIMOHHOE 00OPYI0BAHUE M0 MEXaHHUKeE

y}II/IBepcaJILHLIe KOMIIJICKTBI

JIro6o0ii u3 yHusep-

1 | KommuiekT mo MexaHuKe 1o- + + CaJIbHBIX KOMIUICKTOB
CTYMaTeJIbHOTO MPSMOJIUHEN- (1 u 2) obecnieunBaer
HOTO JBMIKEHUS, COTJIACOBAH- HIOCTaHOBKY JIEMOH-
HBII ¢ KOMITBIOTEPHBIM U3Me- CTpaIHii, IPeayCMOT-
PHUTEIHHBIM OJIOKOM PEHHBIX ITPUMEPHBIMU

2 | KoMIuiekT mo MexaHuke Imo- + + nporpaMMa MH MpH
CTYNATeJIbHOTO MPSAMOIUHEH- U3y4CHUU KHHEMaTH-
HOTO JIBDKEHHS Ha 0a3e KOM- KU ¥ TUHAMUKH T10-
OuHnpoBaHHOH M(POBOIL cu- CTYIaTEJIbHOIO JBU-
CTEMBI KEHHUS U 3aKOHOB CO-

TemaTHyeckue HadOPbI XpaHEeHHUS.

3 | IIpubop mast AEMOHCTpalUK + + KommexT (1) moxer
3aKOHOB MEXAaHHMKH Ha «BO3- TaKxe paboTaTh ¢
JYIIHOU TTOAYIIKE» C BO3AYXO- AJIEKTPOHHBIM CEKYyH-
JTYBKOM JIOMEpPOM, COrIaco-

4 | Mojaenb cuCTeMbI OTCYeTa + + BaHHBIM C OJIOKOM.

5 | Kommuiekr "Bpanienne” + Kaosicowtit uz ynusep-

6 | HabGop mo BpamarensHoMy + CA1bHbIX KOMNJICK-
JIBIDKSHHIO, COTTIACOBAHHBIH C mos (1 u 2) oopaszyem
2-1 00Cmamoyumyo cu-

7 | Habop mo cratuke ¢ MarHuT- + + + cmemy 06opyoosanusn
HBIMHU JAeprKaTessiIMU ho mexanuke, eciu

8 | Tenexku JErkonoBHXHbIC C + + + UX 00nOHUMb HAGO-
IPUHAICKHOCTSIMHU (T1apa) pamu 4; 6 (unu 5); 2-

9 | Kommiekt no npeobpa3oBaHUIo + S unu 7; u omoens-
JBIDKCHUSI, CHIT © MOMEHTOB HoLuu npudopamu 11,
(H) 12, 17 (unu 13), 14,

10 | KoMrIutekT 1o ruapo-, adpoau- + 15, 18,19, 20, 21, 22,
HaMUKE (H) 24 (qu 1-15), 26.

OtaenbHble NPUOOPHI M JONOJHHUTEIbLHOE 000PYA0BAHME [Ipu oTcyTcTBHM KOM-

11 | Bexepko Apxumena + wiekToB (1 u 2) no-

12 | KamepToHBI Ha pE30HUPYIONINX + + + CTaToYHas CHCTEMa
ALIMKaX C MOJIOTOYKOM 000pyI0BaHUs 1O Me-

13 | KoMIutekT npyXuH Ut AeMOH- + + + XaHUKE MOXKET OBITh
ctpanuu BoyH (H) chopMupoBaHa Ha 6a-

14 | Konyc nBoitHOH, KaTauuiics + 3e (3).

BBEpX Cucrema o0opynoBa-

15 | Ilpecc ruapaBauueckuil (Uau + HUs, COACpIKamas
€ro JIEHCTBYIONIAsE MOJICIIb) npubops! 4 + 26, B

16 | Habop Ten paBHOI Macchl U + KOTOPO# OTCYTCTBYIOT
paBHOTO 00BEMa CpezAcTBa AJIs KoJu4e-

17 | MammHa BOJIHOBas + + + CTBCHHOI'O MCCJIEA0-

18 | IIpuGop auist AEMOHCTpAIAN + BaHM IBM)KECHUS, HE

JaBJICHHUA B ) KUAKOCTU

SABJISIETCA OIITUMAJIb-
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19 | [Ipubop Ay 1EeMOHCTpAITIH + HOM.
aTMOC(EepHOTO AABICHHS ITpubopst 9 u 10
20 | ITpu3ma HAKJIOHSIOLIASCS C OT- + npeIHa3HaYeHbI s
BECOM yrayOIeHHOTO U3y4e-
21 | Peruar meMoHCTpaIimOHHBIN + HUSL.
22 | Cocynsl cOOOIIArOIINECs +
23 | CrakaH OTIMBHOI +
24 | Tpybka Hprotona + +
25 | TpubomeTp TEeMOHCTPAIOH- +
HBII
26 | Illap ITackans +
4. JleMoHCTpanMoHHOE 000PyI0BaHHE N0 MOJIEKYJ/ISIPHOH (pU3HKe M TepMOAUHAMHKE
YHuBepcaibHble KOMILIEKTbI
1 | HaGops! o TepMoAMHAMUKE, + Oco0eHHOCThIO HA0O-
ra30BbIM 3aKOHAM M HACHIIIEH- poB (1) siBnsercs rpa-
HBIM I1apaMm, COTIaCOBaHHBIE C dudeckas uHTEpPHIpE-
KOMITBIOTEPHBIM H3MEPHUTEIb- TaIysl B PEKUME pe-
HBIM OJIOKOM. AIBHOTO BPEMEHHU
2 | Kommuiekt mpubopoB mo moJe- + M3Y4aeMbIX SBJICHUI.
KYJISpHOU QU3UKE U TePMOIU- OCo6eHHOCTh KOM-
HaMUKE, COTJIACOBAHHBIN C miekTa (2) — BO3MOX-
YHHUBEpCcaIbHOU 1IU(POBOH CH- HOCTb OJIHOBPEMEHHO-
CTEMON U3MEPEHUS ro OTOOpaXxeHUs B
nudposoit hopme
TEPMOIMHAMHYECKUX
napaMeTpoB COCTOsI-
Hus. Kaoswcowuii u3z
komniaekmos 1 u 2
coemecmuo ¢ npudo-
pamu 4, 6, 7, 10, 16 u
17 oopazyem oocma-
mMouHyI0 cucmemy
0bopyoosanus o1
U3yYeHUus mepmoou-
HAMUKU U MOJIEKY-
JAPHOU pusuku Ha
IKCHEPUMEHMANbHOT
OCHOge.
OT1aesbHbIE IPUOOPBI M J0NOJHUTEIBbHOE 000py10BaHHE
3 | KoMImiekT uist u3ydeHus ra3o- + +
BBIX 3aKOHOB [TpuGopsi (3 + 18)
4 | Mopnenb n1BUTaTes BHyTpeHHe- +
ro CropaHus HE0OXO0IMMBI IIPH OT-
5 | Monenu MOJIeKyIsIpHOTO JIBU- + + CYTCTBMH KOMILJIEKTOB
KeHwusl, naBieHus raza (H)
lu?2.
6 | Monenu KpUCTaNINYECKUX + +

penieTok




24

Mopenb GpOyHOBCKOTO JIBH- + + +
YKEHUS

[Tpubop nys HabGIrOAEHUS OPO- + + +
yHoBcKoro jasuxkenus (H)

Habop xanmiispos +
OruuBo BO3yIIIHOE + + +
[Tpubop ayiga neMoHCTpaLu +

TEIIONPOBOAHOCTH TEJ

[Tpubop 11 cpaBHEHMSI TEILIO- +

emkoctu tea (H)

[Tpubop aJis u3yueHus razoBbIx + + +
3aKOHOB

TermonpueMHuku (napa) + + +
TpyOka nis neMoHCTpanuu +

KOHBEKIIUU B JKUJIKOCTHU

[yunuHapBl CBUHIIOBBIE CO + + +
CTPYrom

[ap s B3BELIUBAHUS BO3/Y- +

xa

[Tpubopsk! 1st HAOTIOICHYS + + +
TEIJIOBOTO PACHINPEHUs

5. leMmoHCTpanHOHHOE 000PY/0BaHHE MO JIEKTPOAMHAMHUKE
CTATHYECKHUX U CTAIMOHAPHBIX YJIeKTPOMATHUTHBIX MOJIei
¥ 3JIEKTPOMATHUTHBIX KOJIeOAHUWIT M BOJTH

YHI/IBepcaJIbeIe KOMIIJICKTBI Kommext Ha60pOB

(1) obecrieunBaer mo-
CTaHOBKY OCHOBHBIX
JEMOHCTPALIM 110

Kommiekt HabopoB Mo 3JIeKTPOAMHAMHUKE Ha OCHOBE LU ()POBBIX
U3MepHUTeNiel TOKa U HAPSKEHUS C DJIEMEHTAMHU AJIEKTPUUECKUX
1enel Ha MarHUTHBIX MIaTdopMax

11

Habop nns uccnenoBanus sek- + +

TPUICCKHUX LIEIIEH IIOCTOSHHOTO
TOKa

1.2

Ha6op I UCCIICJOBAaHUA TOKA B
MMOJIYIIPOBOJHUKAX U UX TCXHUYC-
CKOI'O TPUMCHCHU S

1.3

Habop nis uccnenoBanus nepe-
MEHHOT'O TOKA, SBJICHUI 3JIEKTPO-
MarHUTHON MHIYKIIUU ¥ CAMOWH-
AYKIUK

1.4

HabGop mist m3ydenust IBIOKCHUS
DIIEKTPOHOB B AJIEKTPUUYECKOM U
MarHUTHOM TIOJISIX U TOKA B BaKy-
yMe

KommuiekT HabopoB MO AJIEKTPOIMHAMUKE Ha OCHOBE KOMOMHUPO-
BaHHOW IIM(PPOBOI CHCTEMBI H3MepeHHi (2-2)

2.1

Habop no snekrpocTatuke

+

+

2.2

HabGop st uicciiemoBanus d7ek-
TPUYECKUX IIETIeH MOCTOSHHOTO
TOKa

+

JNEKTPOANHAMUKE
CTallMOHAPHOI'O U TIe-
PEMEHHOT0 AJIEKTPO-
MarHuTHBIX Iojen. B
KayeCTBE CUCTEMBI
WU3MEPEHUI HCIIOJIb-
3yr0TCs LU(POBBIE
U3MEPUTENN CUIIbI TO-
Ka U HampsDKEHUS.
[Ipu pabore ¢ Habo-
pom (1.3) HeoOxomu-
MBI KOMITBIOTEPHBIN
U3MEPUTENBbHBINA 010K
¢ ocmutorpaduye-
CKOH IIPUCTaBKOU
(2-1).

Kowmmexr (1) umeer
ONTUMAJILHOE COYeTa-
HUE 3PrOHOMHYHOCTHU
Y HarJIsiJHOCTH 3a
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2.3

HabGop st mccneqoBanus MpuH-
IIUIIOB PaJNOCBSI3U

TEMATHYECKHUE HABOPBI

DIEKTPOMETPHI C MPUHAATIEKHO-
CTSIMU

+

Tpanchopmarop yHUBEpCATbHBIN

+

HaGop 115 uccnenoBanusi CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH

CYEeT MarHUTHBIX JIep-
JKaTeJiel JIEMEHTOB.
[ToaTOMY 715 KCTTIONB-
30BaHUsI KOMILJIEKTa
HeoOXoarMa KjiaccHast
JIOCKa CO CTaJIbHBIM
nokpbiTueM. [Ipu ee
OTCYTCTBHH PSAJIOM C
JIOCKOH JTOJKEH OBITh
YKPEIUIEH CTAIbHOMN
JIUCT pa3MepamMu

1x1 m.

CoBmMmecTHO ¢ 3, 5, 6,
7,9, 10, 11, 12, 13,
19, 21, 25, 26, 27, 28
(wmm 31), 32 kom-
wiekT (1) obpasyer
JIOCTaTOYHYIO CUCTE-
MYy JUIS SKCTIEPUMEH-
TaJIbHOM MOIIEPKKU
U3YYEHUS JIEKTPOIH-
HaMUKHU B COOTBET-
CTBHUH C IPUMEPHBIMH
porpaMmMaMu.

/na cozoanun na oa-
3e Komniaekma (2)
00CmMamoyHoIl cu-
cmembl 000pyooea-
HUA O INEKMpPoou-
Hamuke ee He00x0-
OUMO 0ONOJIHUMD
obopyoosanuem 4, 5,
8,9, 10,11, 12,19,
20, 26, 27, 29, 32.

OTAEJIBHBIE ITPUBOPBI N
JOMOJIHUTEJIBHOE OBOPYJIOBAHUE

HMcTouHMK BBEICOKOTO HAIPSXKCHU A

+

+

HaGop st ieMoHcTpanuu criek-
TPOB AIEKTPUUECKUX MOJEH

+

CynTaHbl 2JEKTPUYECKHE

KonzaeHncarop nepeMeHHON eMKO-
CTH

10

KonneHcarop pa30opHbIit

11

Konaykrop koHycooOpa3Hblii

12

MasTHUKH SJIEKTPOCTATUIECKUE
(mapa)

13

[Tanouku u3 crekia, 500HUTA U JP.

14

Habop BeixitOuaTesneit u nepexito-
yarenen

Temamuueckue
Habopvl u omoenvHvle
npuoopsl nozeonawm
cpopmuposams cu-
cmemy 000pyoosanus
07141 IKCnepumeH-
ManvHoU NOOOEPHCKU
U3yYeHus 1eKmpo-
ounamuxu. lIpu 3Tom
HE00XO0/IUMO YUHUTHI-
BaTh, YTO HEKOTOPOE
o0opymoBaHue SIBIISI-
€TCs B OMPEICIICHHOMN
Mepe B3aMO3aMEeHsI-
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15 | Mara3uH pe3ucTopoB JEMOHCTpa- + +
LUOHHBIN
16 | HaGop moi3yHKOBBIX pEOCTaTOB + +
17 | [Ipubop /st feMOHCTpaIuU 3aBU- + +
CUMOCTH COTIPOTUBIICHUS MeTaJlIa
ot temneparypsl (H)
18 | lIraruBel n3omupyrommwe (2 mr.) + + +
19 | HaGop o aiekTpoau3y + + +
20 | ITpuGop A HAOIFOICHUS IBYKE- + + +
HUS DJIEKTPOHOB B AJIEKTPUYECKOM
Y MarHUTHOM TIOJISIX U H3y4YEHUS
TOKa B BaKyyMe
21 3BOHOK 3JIEKTPUUECKUH I€MOH- +
CTpallMOHHBIN
22 | Karymika nqpoccenbHas + + +
23 | barapes konaeHcatopoB (H) + + +
24 | Karymika Juist JeMOHCTpAIiK Mar- +
HUTHOTO TOJISI TOKA (2 IIT.)
25 | HabGop muist IeMOHCTpAIINK CIICK- +
TPOB MarHUTHBIX MOJIEH
26 KoMmiekT moiaocoBsIx, Tyrooo- + + +
Pa3HBIX U KOJIBIIEBBIX MarHUTOB
27 Crpenku MarHuTHbIE Ha IITATUBAX + + +
(2 mit.)
28 | MamuHa 3eKTprudecKas o0paTH- + + +
Mast
29 | Habop mo nepenaue 3aeKTpude- + + +
CKOM YHEPIrUH
30 [Tpubop 11 IEMOHCTpAINH B3au- + + +
MOJICHCTBUS MTapAJUICITLHBIX TOKOB
(H)
31 | IIpubop asnst feMOHCTpALUK Bpa- + + +
[IEHUS PAaMKH C TOKOM B MarHuT-
HOM TI0JIe
32 | Ilpubop asnst u3ydeHus mpaBuia + + +
Jlenna
33 | Habop mist neMoHCTpanuu npuH- + +

[UIIOB PAAOCBA3HU

embIM. K Takomy 060-
PYIOBAHUIO OTHOCSTCS
Tul8, 24mu2528mu
31.

Kpowme toro, nis co-
3JaHUS JOCTATOYHOM
CHCTEMbI HCOOXO0IUMO
BKJIFOUUTH B HEC UC-
TOYHHUK 1-2, a TaKxke
M3MEPUTEIIbHBIE TPU-
6opsI 15 u 16 u3 pasz-
nena 2.2.
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6. leMoHCcTpaLMOHHOE 000PY/I0BAHME 110 ONTHKE W KBAHTOBOM Qu3uKe

y}II/IBepcaJILHLIe KOMIIJICKTBI

1 | KoMruiekT mo reoMmeTpuyecKoi OnTH- +
K€ Ha MAarHUTHBIX JIEPKaTeIIsIX
2 | KoMIuiekT no BOJIHOBOM ONTHKE HA +
OCHOBE I'paonpoeKTopa
3 | CxaMbs onTHYeCKas C JIa3epHbIM HC-
TOYHUKOM CBETa
4 | KoMIIeKT o reoMeTpuUuecKoil ¥ BOJI- +
HOBOM onTHuKe Ha 6a3e Habopa 1o
AIIEKTPOIMHAMHUKE 2.2
OTtaesbHbIe NPUOOPHI M JONOJHUTEIbHOE 000PYA0BaHHUE
OnrTuka
5 | IIpubop mo reomeTpruyecKon + + +
ONTHKE
6 | HaGop nuH3 1 3epkan + + +
7 | ®oHaps oNTHYECKUH CO CKaMbei +
8 | Habop no mudpakmuu, uHTEp- +
(depeHIIny U NOoJSpU3aIH CBETA
9 | HaGop nu¢ppakimoHHBIX perie- + + +
TOK
10 | HaGop cBeToduabTpoB + + +
11 | HabGop criekTpaibHBIX TPYOOK C + + +
HUCTOYHUKOM ITHTAHUS
KBanToBas ¢usuka
12 | KoMmjiekT 1mo KBaHTOBOU (U3MKe Ha Oa3e KOMOMHUPOBAHHON
1IU(POBON CHCTEMBI H3MEPEHUN
12.1 | Habop «Dotorddexr» + +
12.2 | HaGop co cuetunkowm [ eiirepa- + + +
Mroinepa
12.3 | HaGop mo u3MepeHHro 1mocTo- + +
saHHOM [1naHka Ha OCHOBE Ba-
KYYMHOTO ()OTORJIEMEHTA
13 | HaGop no u3smepeHuo nocro- + +
saHHOU [I;maHka ¢ ucnonap3oBa-
HUEM Jla3zepa
14 | JlaTuuK MOHU3UPYIOLIETO U3- + + +
Jy4Y€HHUsI, COTJIACOBAHHBIN C
KOMITHIOTEPHBIM U3MEPHUTEITb-
HBIM OJ10KOM (2-1)
15 | Kamepa mist ieMoHCTpauu + + +
cienoB a-yactull (H)
16 | l'a3zopa3psaHbIA CUSTUHK + + +
17 | Mogens onbiTa Pesephopaa + + +

o nayana peann3a-
[[UU TIPOTPaMMBbI
«Y4eOHasi TEXHUKA
cuctema 0060pyaoBa-
HUS KaObuHeTa QU3NKU
o onTHKe 6a3upoBa-
jack Ha mpubopax 5, 6,
7, 8, IPOU3BOJICTBO KO-
TOPBIX B HACTOSIIEE
BpeMsI MPEKPaICHO,
XOTsl OHM 00OecIieunBa-
10T JIEMOHCTpPAIIUOH-
HBIN SKCIIEPUMEHT,
MPeyCMOTPEHHBII
PUMEPHBIMH TIPO-
rpaMMa MU 10 ONTHKE.
[Tpu hopmupoBanuu
o0opynoBaHus Kabu-
HETOB (PM3UKH IIKOJI-
HOBOCTPOEK U IIKOJI, B
KOTOPBIX MEPEUHCIICH-
HOe 000py/J0BaHUE
BBIIIUIO U3 CTPOS,
OCHAIIIEHUE BO3MOXKHO
KOMIUIEKTaMH U Habo-
pamu 1, 2 (3 — nns
yrayOJIeHHOro u3yde-
HUSA).

B xone BeImoiHeHUs
roCyJapCTBEHHOM Mpo-
rpaMMBbl «Y4ueOHas
TEXHUKa» IPOU3BO/I-
CTBO BCETO OCTAIBLHOTO
o0opynoBaHus (Kpome
15, 17) BoccTaHOBIIEHO.




