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Pabouas nporpamma no ¢usuke ans 7 — 9 kimaccoB pazpaboTaHa Ha OCHOBE TpeOOBaHUI K
pesyabratam ocBoeHusi OOIT OO0 MOV «I'ypanckas COILl» ¢ yuetom mporpaMm, BKJIFOUEHHBIX B
Hee.

Ilnanupyemoie pe3ynvmanol u3yueHus y4eOHo20 npeomema, Kypca.
Boinycknuk nayuumes:
* coOmoaaTh npaBmuia 0€30MaCHOCTH U OXPaHBI TPyAa MpH paboTe ¢ y4eOHBIM U J1aOOpaTOPHBIM
000opyI0BaHNEM;
* TOHUMATh CMBICI OCHOBHBIX (DM3MYECKHX TEPMUHOB: (hU3MYECKOE Teso, (PU3NUECKOE SBJICHUE,
buznueckas BeIMUMHA, €IUHULIBI U3MEPEHUS;
* pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PELIUThH MPHU MOMOIIN (BU3UYECKUX METO/I0B; aHAIH-
3UpOBaTh OTJIEIbHBIC 3TAIbl IPOBEACHUS UCCIEIOBAHUI U MHTEPIPETUPOBATH PE3YNbTaThl HAOIIO-
JICHUI U OIBITOB;
* CTaBUTH OMNBITHI [0 UCCIEIOBAHUIO (PU3NYECKUX SBICHUIN UM (PU3NYECKUX CBOMCTB Tes O€3 Hc-
MI0JIb30BAHUS MIPSMBIX H3MEPEHUI; MTPH 3TOM (hopMyIHpoBaTh MpodiemMy/3aaady yaeOHOTO IKCIIe-
pPUMEHTa; cOOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYIOBaHMS; IPOBOJIUTE OMbBIT U (HOPMYIIH-
pPOBaTh BBHIBOJIBI.
[Tpumeuanue. [Ipu mpoBeneHHH HcCiIeNOBaHUS (U3NYECKUX SBICHUN WU3MEPUTENLHBIC MPHOOPHI
MCIIONIB3YIOTCS JIMIIb KaK JaTYMKU U3MEpEeHUs (PU3NYEeCKUX BETMYMH. 3allCU MOKa3aHUN MPSIMBIX
U3MEPEHUH B 3TOM CiIydae He TPeOyeTCs.
* TIOHMMATh POJIb IKCIIEPUMEHTA B MOTYUCHUH HAy4YHOU MH(OpMAaIIHH;
* TPOBOAMTH NPSMbIC U3MEPEHUS (PU3NUECKUX BEIMYUH: BPEMs, PACCTOSHUE, Macca Tena, 00beM,
CUJIa, TeMIIepaTypa, aTMOCc(epHOe JAaBlIeHUE, BIAXKHOCTh BO3/yXa, HANPSKEHHE, CUJla TOKA, pajua-
IMOHHBIN (POH (C MCTOIB30BAaHUEM JO3UMETPA); MIPU 3TOM BBHIOMPATH ONTUMAIBHBIN CIIOCOO H3Me-
PEHHUS U UCIIONB30BaTh MIPOCTEUIIINE METOABI OLIEHKH MOTPEITHOCTEH N3MEpEeHUH.
[Tpumeuanue. Jlro0as yueGHas mporpamma JA0KHA 00ecTieynBaTh OBJIAJICHUE PSIMBIMU U3MEPEHU-
SIMU BCEX MEPEUUCICHHBIX (PU3NIECKUX BETUUHH.
* TIPOBOIMTH MCCIIENIOBAHNE 3aBUCHMOCTEH (PH3UYECKUX BEIMYMH C MCIOJIH30BAHUEM TIPSIMBIX W3-
MEPEHHUI: MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YNbTAThI MOTYYCHHON 3aBUCH-
MOCTH (PM3MUECKUX BEIMYHMH B BHJE TAOIUI] U TpaUKOB, JIENIaTh BBIBOJBI IO PE3ysIbTaTaM HCCIe-
JIOBaHMS,
* TPOBOJWTH KOCBEHHBIC M3MEPEHUS (PH3MUECKUX BEIMYMH: NPH BHIOJHEHHH HU3MEPEHHI COOH-
paTh SKCIEPUMEHTANBHYIO YCTaHOBKY, CIEAys MPEANOKEHHON MHCTPYKIINH, BBIYUCIISATH 3HAYCHHE
BEJIMYMHBI M aHAJTM3UPOBAThH MOIYdEHHBIE PE3YIBTATHI C YUETOM 3a/IaHHON TOYHOCTH N3MEPEHUH;
* aHAIM3HUPOBATH CUTYAIMH MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, y3HABaTh B HUX MPOSIBICHUE
U3YyYEHHBIX (PU3MUYECKUX SBICHUN MM 3aKOHOMEPHOCTEH M MPUMEHSATh UMEIOIUECs 3HAHUS IS UX
OOBSICHEHHS;
* TIOHMMATh MPUHITUIIBI JCUCTBHS MAIIWH, IIPUOOPOB U TEXHUYECKHUX YCTPOMCTB, YCIOBHS UX 0€3-
OTIaCHOT'O UCIIOJIb30BAaHUs B TOBCETHEBHOM JKU3HU,
* WCIIOJIb30BaTh IMPH BBHIMOJHEHUH yYeOHBIX 3a/1a4 HAYYHO-TIOMYISIPHYIO JIUTEPATypy O (Gu3nde-
CKHUX SIBJICHUSIX, CIIPABOYHBIE MaTepHallbl, pecypchl IHTepHET.
BBIITyCKHUK TOTYYUT BO3MOKHOCTD HAYIHTHCS:
* 0CO3HAaBaTh IICHHOCTh HAYYHBIX UCCIEIOBAHUH, POIb (DM3UKHU B PACHIMPEHUU MPEICTaBICHUA 00
OKpY’KaloIeM MHUpE ¥ € BKJIaJl B YITYUIICHHE KauecTBa )KU3HH;
* HCIIOJIb30BaTh NMPHEMbI MOCTPOEHUS (U3UUYECKUX MOjEJeH, MoucKka U (pOpMyIUPOBKU JOKa3a-
TEJBCTB BBIIBUHYTHIX THIOTE3 U TEOPETUYECKUX BHIBOJOB HAa OCHOBE AMITMPUYECKH YCTAHOBIICH-
HBIX (haKTOB;
* CpaBHMBAaTh TOYHOCTb M3MepEHUs (U3NYECKUX BEIUYHMH [0 BEIMYMHE WX OTHOCUTEIHHOW MO-
TPEUTHOCTH TIPU MTPOBECHUH MPSMBIX U3MEPEHHUIA;
* CaMOCTOSITENIbHO MPOBOJUTH KOCBEHHbIE M3MEPEHHUS U HCCIeOBaHUS (PU3MUECKUX BEIHYUH C
UCIIOJIb30BAaHUEM PA3IUYHBIX CIIOCOO0B M3MEpEeHUs (PU3UUECKUX BEIWYHMH, BHIOUPATh CPEICTBA U3-
MEpEHUSI C Yy4eTOM HEOOXOJMMOW TOYHOCTH M3MEpPEHH, 000CHOBBIBATH BHIOOpP criocoba m3mepe-
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HUS, aJICKBaTHOTO MOCTaBJICHHOM 3a/iade, IPOBOJUTH OLIEHKY TOCTOBEPHOCTH IOJIYYEHHBIX PE3YJlb-
TaTOB;
* BOCHPHUHUMATh MHPOPMALUIO (PU3UYECKOTO COJACPKAHUS B HAYYHO-TIOMYJSIPHOM JHUTEpaType U
CpeACTBax MaccOBOM MH(OPMALMU, KPUTUUYECKH OLIEHUBATh MOJYYEHHYIO HH(OPMALHIO, aHATIU3H-
pys ee coliep)KaHHe U JaHHbIE 00 UCTOYHHUKE WH(POPMALINH;
* co3JaBaTh COOCTBEHHbIE IMCbMEHHBIC U YCTHBIE COOOLICHUS O (PU3NYECKUX SBJICHUSAX HA OCHOBE
HECKOJIbKUX HCTOYHHUKOB HH(OPMAIUMK, COMPOBOKIATh BBHICTYIJICHHE MpPE3CHTAlMeH, Y4HUThIBas
0COOEHHOCTH ayIUTOPHH CBEPCTHUKOB.

Juunocmuvimu pezynomamamu o0yuenus Qusuxe ¢ 0CHOGHOI WKOJIE AGNAIOMCA:

e Poccuiickas rpaxgaHckas HAEHTHYHOCTh (IIATPUOTU3M, yBakeHHe K OTeuecTBy, K Ipo-
[JIOMY U HAacTOSLIEMY MHOIOHALIMOHAJILHOTO HapoJa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepen Poaunoit, unentudukanus cedst B kauecTBe rpaxkaaHuHa Poccun, cyObekTuB-
Hasl 3HAaYMMOCTb HUCIIOJIb30BAHMSI PYCCKOT'O SI3bIKA U S3bIKOB HapoaoB Poccuu, oco3HaHuE U
OLIYIIEHHE JINYHOCTHOM CONMPUYACTHOCTH CyIb0€ POCCHIICKOr0 Hapoa).

e [ OTOBHOCTH M CIIOCOOHOCTH OOYYAIOIIUXCA K CAMOPA3BUTHIO H CAMOOOPA30BaHMIO HA OCHO-
BE€ MOTHUBALIMM K OOYUYEHHUIO U MO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTh K OCO3HAHHOMY BbI-
00py ¥ MOCTPOEHUIO AajbHEeHIIeH HHAUBUIyalbHOM TpaeKTOpUK 0Opa3oBaHus Ha 0a3e opu-
EHTHPOBKH B MHpe Tpodeccuii 1 mpodecCHOHANBHBIX NPEANOYTEHUH, ¢ YYETOM yCTOWYH-
BBIX [103HABATEJIbHBIX NHTEPECOB.

e CdopMHpOBaHHOCTH OTBETCTBEHHOI'O OTHOLLIEHUS K YUEHHIO; YBAXKUTEIHLHOIO OTHOLLIEHUS K
TPYAY, HaJU4ME OIbITA y4acTUs B COLUMAIBHO 3HAUUMOM Tpyne. Oco3HaHUE 3HAYEHUs Ce-
MbH B KHM3HH Ye€JIOBEKa U OOIIECTBA, IPUHATHE LIEHHOCTH CEMEHHON KHU3HH, YBAXKUTEIIBHOE
¥ 3a00TJIMBOE OTHOIICHHE K WICHAM CBOCH CEMBHU.

e CdopMHPOBAHHOCTb LIEITOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOHN NMPAKTHKH, YYUTBHIBAIOLIETO COLMAIBHOE, KYib-
TYpHOE, 3bIKOBOE, TYXOBHOE MHOT00O0Opa3ue COBPEMEHHOI'O MUPA.

e (Oco3HaHHOE, YBAKUTEIHHOE U J0OpOKENaTebHOE OTHOLIEHHE K JPYroMYy YeJOBEKY, €ro
MHEHHUIO, MUPOBO33PEHUIO, KYJIBTYpE, SA3BIKY, BEPE, IPAKAAHCKON MO3ULIKU. ['0TOBHOCTE 1
CIIOCOOHOCTH BECTH JTUAJIOT C APYTUMHU JIFOABMH U JOCTUTATh B HEM.

e CdopMHPOBAaHHOCTbH LIEHHOCTH 3/I0POBOT0O U O€30M1aCHOTr0 00paza )KU3HH.

e CdopMHPOBAHHOCTh OCHOB 3KOJIOTHYECKOH KYJIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 5KOJIOTMYECKOTO MBILIUICHHS, HAJIWYUE OIBITA JKOJIOTMYECKH OPUEHTHUPOBAHHOU
pedAeKCUBHO-OLIEHOYHON U IPAKTUUECKOH EATEIbHOCTH B )KU3HEHHBIX CUTYyalIHsIX.

Pezynamuenvie YY/I.

e VYMeHHE CaMOCTOSITENIbHO ONPEAeNATh Leu 00y4eHUs], CTaBUTh U (OpPMYyJIHpPOBaTh HOBBIE
3aJaun B yueOe M MMO3HABATENbHOM JEATeNbHOCTH, pa3BUBAaTh MOTHBBI U MHTEPECHI CBOEH
IO3HABAaTEIbHON NESTEILHOCTH.

e VYMeHHE caMOCTOATENBHO IUIAHUPOBATh MTYTH JOCTUKEHUS 1I€JIEH, B TOM YHCIIE aJbTEpHA-
TUBHBIE, OCO3HAHHO BbIOMpaTh Hanbosee 3 (PEeKTUBHBIE CIIOCOOBI pelIeHUs] Y4eOHBIX U TO-
3HABATEJIbHBIX 33]1a4.

e VYMEHHE COOTHOCUTH CBOM JIEUCTBHUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYILECTBIISATh KOH-
TPOJIb CBOEH JEATENBHOCTH B MPOLIECCE JOCTIXKEHUS Pe3yNbTaTa, ONpeaesiTh CIIOCOObI
JNEeNCTBHUI B paMKax MpeUI0KEHHBIX YCIIOBUHM U TpeOOBaHUMN, KOPPEKTUPOBATH CBOU JIEH-
CTBUS B COOTBETCTBHH C U3MEHSIIOIIEHCS CUTYyallUEN.

e VYMeHHe OlleHUBAaTh MPAaBUILHOCTh BHIMOJIHEHUS Y4eOHOM 3a/1a4k, COOCTBEHHbBIE BO3MOYKHO-
CTH €€ peILIEHHs.

e BrasneHne ocHOBaMU CaMOKOHTPOJIS, CAMOOLIEHKH, TPUHATHS PELIEHUN U OCYILECTBICHUS
OCO3HAHHOT'O BHIOOPA B yueOHO 1 MO3HABATENFHON AEATEIbHOCTH.

Ho3nasamenvnwvie YY/[
e VYMEHHE ONpeneNsiaTh MOHATHSA, CO3AaBaTh OOOOIIECHUs, YCTaHABIMBATH aHAJIOTHH, KJIACCH-
(GbUIHUpoOBaTh, CaMOCTOSITEIPHO BHIOMpPATh OCHOBAaHUS M KPUTEPUU IS KIACCU(PUKAIIHH,
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YCTaHABJIMBATH IMPUYUHHO-CIICICTBEHHBIEC CBA3U, CTPOUTH JIOTHYECKOE PACCYKICHUE, YMO-
3aKiIIoueHue (MHIyKTUBHOE, AeTYKTUBHOE, [10 AHAJIOTUH) U JIEJIaTh BHIBOJIBI.

YMeHue co3gaBaTh, IPUMEHATh M MPEOOPA30BHIBATh 3HAKU M CHMBOJIBI, MOJCIIA M CXEMBI
JUISI pellIeHUs] YUeOHBIX U IMO3HABATEIbHBIX 3a/1a4.

CMBICIIOBOE UTEHHE.

@OpMUPOBAHHUE U PA3BUTHUE IKOJIOTMYECKOTO MBIIUICHUS, YMEHUE NIPUMEHATh €r0 B MO3HA-
BaTEJIbHON, KOMMYHUKATUBHOM, COIMAIIBHON MPAKTHKE U MPO(ecCHOHAIBHON OPUCHTAIINH.
Pa3BuTre MOTHMBAaLMM K OBJIAJICHUIO KYJIbTYpPOl aKTUBHOT'O UCIIOJIB30BAHUS CIOBapen U JIpy-
TUX MIOUCKOBBIX CUCTEM.

Kommynuxamuenwie YY/[
YMeHue opraHu30BbIBaTh y4EOHOE COTPYAHUYECTBO U COBMECTHYIO JICITEIBLHOCTh C yUUTE-
JIeM U CBEPCTHUKAMH, paboTaTh WHIUBUIAYAIBHO U B TPYIIE: HAXOIUThH O0IIee pelieHue u
pa3pemiaTh KOH(MIMKTH HA OCHOBE COTJIACOBAHMSI MO3MIIMIA U y4eTa MHTEPECOB; (HOpMYyIH-
poBaTh, apryMEHTUPOBATh U OTCTANBATH CBOE MHEHHE.
YMeHHe 0CO3HaHHO UCII0JIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 33J1a4€il KOMMYHHU-
KallUy JIJIs1 BBIPAQXKEHHsI CBOMX YYBCTB, MBICJIEH U MOTPEOHOCTEM JIJIsl TUTAHUPOBAHUS M PETY-
JSALUU CBOEH JIEATENBbHOCTH; BIAJCHHE YCTHOM M MHCBMEHHOW PEYbI0, MOHOJIOTMYECKOM
KOHTEKCTHOM pEUblo.
dopMupoBaHUE U Pa3BUTHE KOMIIETCHTHOCTH B 00JaCTH UCIIOIB30BaHUSI HHPOPMAIIHOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJOTHUM.

Ilpeomemmnuie pesynvmamaol 00yuenusn Qusuxe 6 0CHOGHOU WIKOJIe.
BbInycKHUK HAy4uTCS:
coOroaTh MpaBuia 6e30MacCHOCTH U OXpaHbl TPyAa Ipu paboTe ¢ yueOHBIM U JabopaTop-
HBIM 000pY/IOBaHUEM;
MIOHUMATh CMBICII OCHOBHBIX (PM3MUYECKHUX TEPMHUHOB: (PU3NYECKOE TeNO, PU3NYECKOE sIBIIE-
Hue, pu3ndeckas BeJIMYNHA, €AUHULBI U3MEPEHHUS;
pacrio3HaBaTh MpOOJIEMBl, KOTOPbIE MOXHO DPELIMTh MPHU MOMOIIU (PU3HYECKHX METOOB;
AQHAJIN3UPOBATh OTIEIIBHBIE JTalbl NPOBEIACHMS MCCIENOBAHUN M HMHTEPIPETUPOBATH pe-
3y/lbTaThl HAOIOAEHHUH U OIIBITOB;
CTaBUTH OIBITHI 110 UCCIIEOBAHUIO (GPU3UUECKUX SBJICHUNA WK (PU3NUYECKUX CBOMCTB Tel 6e3
UCIOJIb30BaHUS MPSAMBIX U3MEPEHUH; GOopMyIHpOBaTh MpobIeMy/3a1ady yueOHOro KcIe-
pUMeHTa; coOMpaTh YCTAaHOBKY U3 MPEJI0KEHHOT0 000py10BaHUS; TPOBOAUTD OMBIT U
(opMynHpOBaTh BHIBOJIBI.
Ipumeuanue. I1pu npoBeneHnN UCCIeAOBaHNS (PU3NUECKUX SBICHUM U3MEpUTEIbHbBIE TIPU-
OOPBI HCIIONB3YIOTCS JIUIIb KaK AATYMKH U3MEPEHUs (U3NUYECKUX BETUYMH. 3aucu MoKasa-
HUW TIPSIMBIX U3MEPEHHI B 3TOM CiIydae He TpeOyeTcsl.
MIOHUMATh POJIb SKCIIEPUMEHTA B OJIYYSHUN HAYYHOM HH(pOpMaIH;
MIPOBOJIUTH MPSIMbIE U3MEPEHUS (PU3UUYECKUX BEJIMYMH: BpeMs, pacCTOsTHUE, Macca Teja,
o0BeM, cuiia, TeMIeparypa, arMocepHoe J1aBjIeHHe, BIaXHOCTh BO3/lyXa, HalpsKeHue, Cu-
Ja TOKa, paJualiMoHHbIN (QOH (C UCIIOIb30BaHUEM JO3UMETPA); PU 3TOM BBIOMPATh ONTH-
MaJIbHBIHA CIIOCO0 U3MEPEHHsI U UCITIONIb30BaTh MPOCTEHIIINE METO/Ibl OLIEHKHU MOTPEIIHOCTEH
U3MEPEHHUI;
MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PM3UUECKUX BEJTMUUH C UCTIOIb30BaHUEM IMPSIMBIX
M3MEpEHMIL: IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHUPOBATh Pe3yNbTaThl MOITYYEHHON
3aBHCUMOCTH (PM3UUECKUX BEJIMYUH B BUJIE TaOIUIl U TpaUKOB, AeTaTh BHIBOBI IO pe-
3yJIbTaTaM MCCIICIOBAHMS,
MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NUYECKHUX BEIMUYMH: TIPU BBIITOJTHEHUH U3MEPEHUi co-
OupaTh FIKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEI0KEHHOW HHCTPYKLIUH, BBIYHACIIATh
3HAYCHHUE BEJIIMYMHBI U aHAJIM3UPOBATH ITOJIYYEHHBIE PE3YJIBTAThI C yYETOM 3alaHHOM TOY-
HOCTH U3MEpEHUN;



® AHAIU3MPOBATH CUTyalUU IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HaBaTb B HUX IIPOSIB-
JIEHHWE U3YyYEHHBIX (PU3NYECKUX SIBIICHUH MIIM 3aKOHOMEPHOCTEH U IPUMEHATh UMEIOLINECs
3HAHUS 7151 UX OOBSCHEHHUS;

® [IOHMMATh IPUHIMIIBI I€HCTBUS MAIllMH, TPUOOPOB U TEXHUUECKUX YCTPOICTB, YCIOBUS UX
0€30I1aCHOI0 MCII0JIb30BaHMsI B TIOBCEJHEBHOM JKU3HU;

®  JCIIOJIb30BATh MPH BBHIMOJIHEHUH YUEOHBIX 33j1ad HAY4IHO-TIOMYJIIPHYIO JINTEPATypy O hu3u-
YECKHUX SBJICHUAX, CIIPABOYHBIE MaTEpHaIIbI, pecypcsl IHTepHeTa;

® [IOHMMAaHUE POJIM YUYEHBIX Hallleil CTpaHbl B Pa3BUTUN COBPEMEHHON (PM3MKHU U BIMSHUM Ha
TEXHUYECKUH U COLUAIbHBIN IIPOrpecc.

7 knacc
Mexannuyeckue siBJIeHU s
IIpeomemnuvimu pe3ynomamamuy OCBOCHHS TEMBI SIBIISIFOTCSI:
— TIOHMMAHUE M CIIOCOOHOCTh OOBSCHATH (PU3MUYCCKUE SIBIICHUS: MEXaHWYCCKOE JIBMIKCHUE, pPaB-
HOMEpPHOE U HEPaBHOMEPHOE ABI)KEHHE, MHEPIUS, BCEMUPHOE TSATOTEHHE, paBHOBECHE TeJ, Ipe-
BpalllcHUE OJHOr0 BHJAa MEXaHWYECKOW JHEPTHH B JPYroid, arMochepHOe JaBIICHUE, JABJICHHE
KUJKOCTEH, Ta30B M TBEPABIX TeJ, IUIABAHHUE TeJI, BO3AYXOIUIaBaHHE, PACIIONOKEHHE YPOBHS JKU/I-
KOCTH B COOOIIAIOIIMXCS COCyAaX, CYIIECTBOBAHUE BO3IYLIHON OO0O0JIOYKKM 3eMIIH, CIOCOOBI
YMEHbIIICHUS U YBEITUUCHHUSI IaBJICHHUS;
— MOHUMAaHHUE M CIIOCOOHOCTH ONMHCHIBATH M OOBSICHATH (DH3UYECKHE SBIICHUS: MOCTYIATEIHLHOES
JBUKEHHE, CMEHA JIHA W HOYM Ha 3emiie, CBOOOJHOE MaJleHUuE Tell, HEBECOMOCTb, IBUKCHHE 10
OKPY>KHOCTH C MOCTOSIHHOM MO MOAYJIIO CKOPOCThIO, KOJIEOaHUsI MATEMAaTHUYECKOTO U MPY>KUHHOTO
MasiTHUKOB, PEe30HAHC (B TOM 4YHCIIEe 3BYKOBOIl), MEXaHHUUECKHUE BOJIHBI, AJTUHA BOJHBI, OTPAXKCHHE
3BYKa, 3XO0;
— 3HAHHME U CIOCOOHOCTH JaBaTh OMpeeNIeHUs/ONUCcCaHus (PU3NUYECKUX TOHATHUN: OTHOCHTEIb-
HOCTh JIBWDKEHUS, TIEpBasi KOCMUUYECKasi CKOPOCTh, PEAKTUBHOE JBIKCHHE; (DU3UUECKUX MOJIEIICH:
MaTepuaibHas TOYKa, CHCTeMa OTCUeTa; (PU3NYECKUX BEIUYHH: MEepeMEIleHne, CKOPOCTh PaBHO-
MEPHOTO MPSMOJIMHEHHOTO JBMYKEHHUSI, MTHOBEHHAsI CKOPOCTh U YCKOPEHHUE MPU PAaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBUJKEHHH, CKOPOCTh M LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE MpPHU PAaBHOMEPHOM
JBIDKEHUH TEJIa TI0 OKPY>KHOCTH, UMITYJThC;
— YMEHHUE U3MEPATh: CKOPOCTh, MTHOBEHHYIO CKOPOCTh U YCKOPEHHE IPH PaBHOYCKOPEHHOM Mpsi-
MOJIMHEHTHOM JIB)K€HUH, IIEHTPOCTPEMUTEIBHOE YCKOPEHHE TMPU PABHOMEPHOM JABHKEHUHU TIO
OKPYXKHOCTH, Maccy, CHIy, BEC, CUIIy TPEHHS CKOJBKEHHUS, CHIy TPEHUS KauyeHHUs, 00beM, IIOT-
HOCTh TeJla, PaBHOJICUCTBYIOIIYIO CHJI, IEUCTBYIOIINX Ha TEJIO, MEXaHUYECKYIO0 pabOTy, MOIITHOCTD,
Tiedo cuiibl, MOMeHT cuiibl, KI1J], moTeHnuanbHyt0 ¥ KHHETHYECKYI0 YHEPrHio, aTMoc(epHOoe 1aB-
JIEHUE, TaBJICHHUE KUJIKOCTUA HA THO M CTEHKHU COCya, CHIIy ApXUMena;
— BJIQJICHHE SKCIEPUMEHTAIBHBIMU METOJJAMHU UCCIIEA0OBAHUS 3aBUCUMOCTH: IPOMJIEHHOTO TyTH OT
BPEMEHU, yJJTMHEHUS MPY>KUHBI OT MPUIOKEHHON CHIIBI, CHIIBI TSDKECTH Tela OT €ro MacChl, CHJIBI
TPEHUsSI CKOJBXKEHUS OT IUIOMIAJA COMPUKOCHOBEHUS TEJ M CHUJIbI, IPUKUMAIOIIEH TEJIO K MOBEPX-
HOCTH (HOpPMaJIbHOTO JaBJICHHS), CHIIBI ApXHUMeia OT 00beMa BHITECHEHHOW TEJIOM BOJIBI, YCIOBHMA
MJIaBaHUS Tella B KUAKOCTH OT ACHCTBUS CUIIBI TSKECTH U CHIIbI ApXHMea, 3aBUCUMOCTHU Mepuoja
Y 9aCTOTHI KOJIEOaHWI MasiTHUKA OT JJTUHBI €70 HUTH;
— BJIaJICHUE HKCIIEPUMEHTAJIbHBIMU METOJaMU HCCIIEIOBAHUS MPHU OINPEACIICHUH COOTHOILIEHUS
CHJI ¥ TIJIeY, /11 pAaBHOBECHS phluara;
— TMOHHMMaHHUe CMBICTIa OCHOBHBIX (PM3NYECKUX 3aKOHOB: 3aKOHBI HhIOTOHA, 3aKOH BCEMHPHOTO TS-
roTeHus, 3akoH ['yka, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOH COXPAHEHHS DHEpPruu, 3akoH [lackans,
3aKOH ApXHUMea U YMEHUE IPUMEHSTh UX Ha MPAKTUKE;
— BIIQJICHUE CIIOCO0AMU BBITTOJTHEHHUS PACUETOB MPU HAXOXKIACHUHU: CKOPOCTH (CPEIHEH CKOPOCTH),
MyTH, BPEMEHH, CHUJIBI TSHKECTH, Beca Tela, MJIOTHOCTH Tela, 00beMa, MacChl, CHIIBI YIPYrOCTH,
PaBHOJCHCTBYIOIIEH CHJI, NEUCTBYIOIUX Ha TEI0, MEXAHHMYECKOW PabOThl, MOIIHOCTH, YCIOBHS
paBHOBecHUs CHJI Ha pbryare, MoMeHTa cuiibl, KITJ[, kKuHeTn4eckoi u noTeHuanbHOM YHEPruu, JaB-
JICHUSI, JaBJICHUS KUJKOCTH Ha JHO M CTEHKH COCYHa, CHJIbI ApXHMeJa B COOTBETCTBUU C MOCTAB-
JICHHOM 3aJjaueii Ha OCHOBaHWHU UCIIOJIb30BaHUS 3aKOHOB (DH3UKH;
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— YMEHHE HaXOIWTh CBS3b MEXKAY (PU3NYCCKUMU BEIMYMHAMH: CHUJIOW TSDKECTH M MAaccod Tena,
CKOPOCTH CO BPEMEHEM U ITyTeM, IUIOTHOCTHU TeJla C €ro Maccoil 1 00beMOM, CHIION TSXKECTH U Be-
COM TeJa;
— yMEHHeE NepeBOAUTh (hU3HUECKre BeINUrHbI U3 HecucTeMHbIX B CU u HaoboporT;
— TIOHMMaHUE TPHUHIUIIOB JCHCTBUS AMHAMOMETpA, BECOB, BCTPEUAIONINXCS B TMOBCEIHEBHOM
JKU3HHU, pblyara, 0JI0Ka, HAKJIOHHOM IUIOCKOCTH, OapoMeTpa-aHepoua, MaHOMETpa, MOPLUIHEBOTO
KUJKOCTHOTO HAcOca, TUAPABIMYECKOrO Mpecca U CnocoOoB obecreueHus 0€30MacHOCTH MPH UX
HCIIOJIb30BaHUU;
— YMEHHUE NPUBOJUTH MPUMEPHI TEXHUYECKUX YCTPOUCTB U KUBBIX OPTaHU3MOB, B OCHOBE TIepe-
MEIICHUS KOTOPBIX JICKUT MPUHIIUIT PEAKTUBHOTO JIBIKEHUS; 3HAHUE U YMEHHE OOBIACHATH YCTPOIi-
CTBO U JICVCTBUE KOCMUYECKUX PAKET-HOCHUTEIIEH;
— yYMEHHE HCMOJb30BaTh MOJTYYCHHbIC 3HAHUS B MOBCEIHEBHOM U3HU (OBIT, KOJOTHUS, OXpaHa
OKPY>KaIOIIEeH CpeIbl).

8 knacc
Tennogvie agnenusn
Ilpeomemnuvimu pe3ynbmamamuy OCBOCHHS TEMBI SIBIISIFOTCS:
— TMOHUMAaHUE M CIOCOOHOCTh OOBSICHITH (Qu3uveckue siBiueHus: nuddysus, Oonpimas cxuMae-
MOCTb T'a30B, Majas C)KMMAaeMOCTh JKUJKOCTEH U TBEPABIX T, KOHBEKIIUS, H3ITYyYCHHE, TeTLIONpO-
BOJIHOCTh, NI3MECHEHUE BHYTPEHHEH YHEPrUM Tella B pe3y/IbTaTe TEIIONEPEeIaul WM pabOThl BHEIII-
HUX CHJI, UCTIapeHHe (KOHJEHCAlMs) U TUIaBlieHue (OTBEpACBaHKE) BEIIECTBA, OXJIAXKICHUE KUIKO-
CTH TIPU UCTIAPEHUU, KUTICHHE, BBITIAJICHUE POCHI;
— BJIaJICHUE SKCIIEPUMEHTAILHBIMU METOJIaMU UCCIIEIOBAHUS MPU OMPEICICHUN Pa3MEePOB MaJbIX
TeJ, 3aBUCUMOCTHA OTHOCUTEIFHON BJIQXKHOCTU BO3JlyXa OT JABJICHUs BOJSHOTO Iapa, COJeprKallle-
rocs B BO3/AyXe IIPHU JAaHHOW TeMIIepaType; JaBJICHUS HACBIIICHHOTO BOJASHOTO Mapa; ONnpeeIeHUs
yAEIbHON TEMJIOEMKOCTH BEIIECTBA;
— MOHUMAaHHUe MPUYUH OPOYHOBCKOTO TBUKECHHS, CMAaYMBAHUSI U HECMAUMBaHUS TEN;, pa3lU4Us B
MOJICKYJISIPHOM CTPOSHUHU TBEPJBIX TEJN, KHUIKOCTEH U ra3oB;
— MOHUMAaHHE MPHUHIIUIIOB JACWCTBUS KOHICHCAIIMOHHOTO U BOJIOCHOTO TUTPOMETPOB, IICUXPOMET-
pa, IBUTaTess BHYTPEHHETO CropaHus, MapoBOM TypOUHBI B CITOCOO0OB oOecriedeHus: 0€30MacHOCTH
MIPU UX UCTIOTH30BAHNH;
— YMEHHUE H3MEpSITh: TeMIIepaTypy, KOJIHUYECTBO TEIUIOTHI, YACIbHYIO TEIUIOEMKOCTh BEIIECTBA,
yIETbHYIO TEIJIOTY MJIABJICHHS BEIIeCTBA, BIAXKHOCTh BO3/IyXa;
— MOHUMAaHUE CMBICIIA 3aKOHA COXPAHCHUS U MPEBPALICHUS YHEPTHH B MEXAHUYECKUX M TETLIOBBIX
mpoleccax U yMeHHUe IPUMEHSATh €ro Ha MPaKTUKE;
— OBJIQJICHUE CIIOCO0AMU BBIMOJTHCHUS PACUETOB ISl HAXOXKICHUS: YICIBbHOW TEIUIOEMKOCTH, KO-
JMYECTBA TEIUIOTHI, HEOOXOIUMOTO ISl HATPEBaHUs Tella WU BBIACISIEMOTO UM MIPHU OXJIKICHUH,
YIETBHOW TEIUIOTHI CTOpPaHMs TOIUIMBA, YJASIBHOW TEIUIOTHI TUTABJICHUS, BIIAXKHOCTH BO3/yXa,
yIeTbHOM TeIIOTHI Mapoobpa3zoBanus u koHaeHcaruu, KI1J[ TeroBoro nBurarens;
— yMeHue 1ob30BaThesi CH 1 MepeBOIMTh AMHUIIBI H3MEPEHHS (PU3UICCKIX BEJTMIHH B KPATHBIC
U JI0JIbHBIE €INHUIIBI,
— YMEHHE WCIOJb30BaTh MOJTYYCHHBIC 3HAHWS B MOBCEIHEBHOHN XU3HU (OBIT, 3KOJIOTHS, OXpaHa
OKPY’KaIOIIeH cpeibl).

9 knacc
dnekmpomaznummuvle A61€HUA
IIpeomemuvimu pezyrbmamamu OCBOSHUS TEMBI SIBJISTIOTCSL:
— TIOHMMAaHUE W CIOCOOHOCTh OOBSACHATH (PU3MYECKHE SBICHUS: DIEKTPU3AIHs T, HarpeBaHHe
MIPOBOIHUKOB 3JICKTPHUECKAM TOKOM, ICKTPUICCKUI TOK B METaJIaX, MICKTPUICCKUE SBICHUS C
MO3UIUN CTPOCHHS aToMa, NEHCTBUS IJIEKTPUUYECKOTO TOKA, HAMAarHWYEHHOCTh Kelle3a U CTalH,
B3aMMO/JICCTBUE MAarHUTOB, B3aMMOJICUCTBHE MPOBOJHUKA C TOKOM M MarHUTHOW CTPEJKH, ICi-
CTBHE MArHUTHOTO TOJIsI HA IPOBOJAHKUK C TOKOM, MPSMOJIMHEHHOE paclpocTpaHEHHE CBeTa, o0pa-
30BaHUeE TEHU U MOJYTEeHHU, OTPAKEHUE U MPEJIOMIICHHE CBETA;



— TIOHMMaHUE U CTIOCOOHOCTDH OIMHUCKHIBATh U OOBSACHATH (PU3UUECKHE SBICHHUS/TIPOIECCHI: AIEKTPO-
MarHuTHas MHAYKLUS, CAMOMHIYKIUS, IIPEIIOMIICHUE CBETA, AUCIEPCUSI CBETA, MOIVIOLIEHUE U UC-
IIyCKaHHE CBETa aTOMaMHU, BO3HUKHOBEHUE JINHENYATHIX CIIEKTPOB UCITYCKAHUS U MOIJIOIIECHNUS;

— 3HAHUE ¥ CIIOCOOHOCTDH /1aBaTh OMpPEEICHUs/ONCcaHus (PU3HMUECKUX MOHATUN: MarHUTHOE TOJIE,
JUHUW MarHUTHOW MHIYKIMHU, OJJHOPOJHOE U HEOJHOPOJHOE MarHUTHOE I0JI€, MArHUTHBIHN MOTOK,
MIEPEMEHHBIN JIEKTPUUECKHUI TOK, 3JIEKTPOMAarHUTHOE I0JI€, 3JIEKTPOMAarHUTHBIE BOJIHBI, 3JIEKTPO-
MarHUTHBIE KOJICOAHUSs, PATUOCBSI3b, BUIUMBIN CBET; (DM3MUECKUX BEITMYHMH: MATHUTHAS WHIYKIIUS,
WHAYKTUBHOCTbH, MIEPUO/I, YACTOTA U aMIUIUTY/a 3JIEKTPOMArHUTHBIX KOJEOaHUM, OKa3aTeNu mpe-
JIOMJICHUS CBETA;

— 3HaHue (HOPMYIUPOBOK, IOHUMAHKUE CMbICIIA U YMEHUE IPUMEHATH 3aKOH MPEJIOMJICHUS CBETa U
npaBwio JleHia, KBaHTOBBIX MOCTYNIaTOB bopa;

— MOHUMAaHUE CMBbICIa OCHOBHBIX (DU3MUYECKHUX 3aKOHOB U YMEHHE MPUMEHSITh UX Ha MPAKTUKE: 3a-
KOH COXPaHEHUs 3JIEKTPUYECKOIo 3apsjia, 3akoH OMa ais yyacTka 1en, 3akoH /Dxoyns—IJlenua,
3aKOH OTPa)KEHUsl CBETA, 3aKOH IPEJIOMIICHUS CBETA, 3aKOH NIPSIMOJMHEWHOI'O paclpOCTPaHEHUS
CBETa;

— YMEHHE U3MEPSATh: CUJTY 3JIEKTPUUYECKOTO TOKA, FJIEKTPUUYECKOE HAMNPSIKEHUE, 3IEKTPUUYECKUN
3apsijl, ANEKTPHUUECKOE COTMPOTUBIICHUE, POKYCHOE PACCTOSHUE COOMPAOIIEH JIMH3BI, ONTHYECKYIO
CUJIY JIMH3bI;

— BJIQ/ICHNE 3KCIIEPUMEHTAIbHBIMU METO/IaMU MCCIIE0BAHUS 3aBUCHUMOCTH: CHJIbI TOKA Ha y4acT-
K€ LIENH OT AJIEKTPUUYECKOTO HAIMPSKEHUs, AIIEKTPUUECKOTO COMPOTUBJIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAJM TOIMEPEYHOro CEYeHUs M MaTepuaia, 3aBUCMMOCTM MAarHMTHOTO JEHCTBUS Ka-
TYIIKH OT CUJIBI TOKA B MU, U300paXXEHHs OT PACIOJIOKEHHUS JIAMITbl Ha PA3JIMYHBIX PACCTOSHUSX
OT JIMH3bI, yIJ1a OTPAXXEHUs OT yIJia MaJeHUs CBETa Ha 3€pPKaJo;

— IOHMMaHUE NPUHLMNA JEHCTBUS BIIEKTPOCKOIA, 3JIEKTPOMETpa, TaJIbBAHUYECKOTO 3JIEMEHTA,
aKKyMyJiaTopa, (poHapuka, peocrara, KOHIEHCATOpa, JaMIlbl HaKaJMBaHUS U CIIOCOOOB olecrneue-
HUsl 0€30MAaCHOCTH NP UX UCTIOIH30BAHUMY;

— 3HaHUE HA3HA4YEeHMs], YCTPOICTBA U NMPHUHILIMIA JEHCTBUS TEXHUUYECKUX YCTPONCTB: 3JIEKTpOMe-
XaHUYECKUI MHIYKIIMOHHBIN TeHepaTop mepeMeHHOro ToKa, Tpanchopmarop, kojaedaTeabHbINH KOH-
TYyp, AE€TEKTOP, CHEKTPOCKOII, CIeKTporpag;

— pasznuyath (QOKYyC JHH3bI, MHUMBII (POKYC U (POKYCHOE PACCTOSHHUE JTUH3BI, ONTHYECKYI0 CHUITY
JIMH3bl U ONTHYECKYIO OCh JIMH3bI, COOMPAIOIIYI0 U PACCEUBAIOLLYIO JIMH3bI, U300paXKeHUsl, JlaBae-
Mbl€ coOMparolleit 1 pacceuBarolei JINH30i;

— BJIaJIEHHE CTIOcO0aMU BBIMIOJIHEHUSI PACUYeTOB JUIsl HAXOXACHUS: CHIIBI TOKA, HaIpPsDKEHUs, CO-
MPOTUBJICHUS TP MApPAJUIEIbHOM U MOCIEA0BATEIbHOM CO€IMHEHUH MPOBOJHUKOB, YIEIBHOTO CO-
IPOTUBJICHHS TPOBOJAHUKA, PaOOTHI U MOIIHOCTH 3JIEKTPUYECKOTO TOKA, KOJIMYECTBA TEIUIOTHI, BbI-
JIeNIIEMOT0 MPOBOJHUKOM C TOKOM, €MKOCTH KOHJEHCAaTopa, padOThl 3JIEKTPUUYECKOIO MOl KOH-
JeHcaTopa, YHEPTUU KOHJIEHCATOPa;

— MOHMMAaHHUE CYTHU METOJa CIIEKTPAIbHOTO aHAJIN3a U €r0 BO3MOXKHOCTEH;

— YMEHHE HCMOJb30BaTh MOJTYYEHHbIE 3HAHHS B MOBCEIHEBHOM XU3HU (9KOJOTrHs, OBIT, OXpaHa
OKpY’Kalollen cpeibl, TEXHUKa 0€30MacHOCTH).

Keanmoewvie agnenusn

[IpeameTHBIMH pe3yJIbTaTaMU OCBOEHUS TEMBI SIBISIOTCS:

— MOHUMAaHHUE U CIIOCOOHOCTh OMHMCHIBATh U OOBACHATH (U3NYECKUE SBICHUS: PaJUOAKTUBHOCTD,
MOHU3HUPYIOLIUE U3ITyUYEHHUS;

— 3HaHHWE M CHOCOOHOCThH J1aBaTh OIpe/eeHHs/onucanus (U3NYECKUX MOHITHHA: PaJuOaKTHB-
HOCTb, anbda-, 0eTa- U raMmma 4acTHUIbl, PU3NIECKUX MOJENEH: MOJEIN CTPOCHUS aTOMOB, MPE-
noxkennsie JI. TomcornoMm u D. Pesepdopaom; mpoTOHHO-HEUTPOHHAS MOJIETh aTOMHOTO SI/Ipa, MO-
JIeNb TIpoIiecca JISTICHH sSapa aToMa ypaHa; (pU3u4ecKuX BEJIMYUH: MOTJIOMICHHAs 1032 U3TyUCHHS,
K03 (UIIMEHT KauecTBa, YKBUBAJIEHTHAS /1032, TIEPUOJI MTOJIypacnaia;

— yYMEHHE MPUBOAUTH MPUMEPHI U OOBACHATH YCTPOMCTBO M MPUHIMUI JEHCTBUS TEXHHUECKUX
YCTPOMCTB M YCTAaHOBOK: cueT4yuk ['eiirepa, kamepa BunbcoHa, my3bIppKoBasi kKamepa, JIepHbIN pe-
aKTOp Ha MEJICHHBIX HEUTPOHAX;

— YMEHHE U3MEPATh MOIHOCTb J103bl PaJAMOAKTUBHOTO U3TYYEHUS OBITOBBIM JTO3UMETPOM;



— 3HaH#ue (OPMYITHPOBOK, MTOHUMAHUE CMBICIIA U YMEHHE IPUMEHSATH: 3aKOH COXPAaHEHHS Macco-
BOT'0 UKCJIa, 3aKOH COXpaHEHHUs 3aps/ia, 3aKOH PaJlO0aKTUBHOIO paclaja, MPaBUiIo CMEIICHHUS;
— BJIQJICHUE HKCIIEPUMEHTAIBLHBIMU METOJIAMU MCCJIEIOBAHUS B MPOLECCE U3YUYCHUS 3aBUCUMOCTHU
MOIIIHOCTH M3JTy4eHUsl IPOAYKTOB paciaja pajoHa OT BpEMEHHU;
— MOHMMAaHUE CYTH FKCIIEPUMEHTAJIbHBIX METOJIOB UCCIICIOBAHMS YACTHIL,
— yYMEHHE HCMOJb30BaTh MOJTYYCHHbIC 3HAHUS B MOBCEIHEBHOI U3HU (OBIT, KOJOTHUS, OXpaHa
OKpYXKaroIllel cpeJibl, TEXHUKA O€3011aCHOCTHU U Ap.).
Cmpoenue u 360nrouyusa Beenennoii
[IpeameTHBIMH pe3yIbTaTaMU OCBOCHUS TEMBI SIBJISIOTCS:
— IMpeACTaBIEHUE O COCTaBe, CTPOCHHUH, TPOUCXOXKICHUU U Bo3pacTe CONHEYHOW CUCTEMBIL;
— YMEHHE TPUMEHATh (PU3NYCCKUE 3aKOHBI JJIsI 00bsICHEHUs NBIOKeHUs ruiaHeT COJTHEYHOUW CH-
CTEMBI;
— 3HAHHE U CIOCOOHOCTH JaBaTh ONPECIICHUS/OMUCaHUS PU3NYECKUX TMOHSATHI: TeOIICHTPUIEeCKast
Y TeJTMOLICHTPUYECKask CUCTEMBI MUDA;
— oOmsicaenue cytu 3ddekra X. JJomnepa; 3HaHUE GOPMYTUPOBKH U OOBSICHEHUE CYTH 3aKOHA .
Xab6ma;
— 3HaHMWE, YTO CYIICCTBEHHBIMU MapaMeTpaMu, OTIUYAIOIIMMU 3BE3/Ibl OT IJIAHET, SBIISAIOTCS UX
MacChl U UCTOYHUKHU SHEPTUH (TEPMOSICPHbIE PEaKIMK B HEJIpaxX 3Be3]] U PaJAMOAKTUBHbBIE B HEIpax
TUTAHET), 9TO 3aK0H D. Xa001a SBUJICS IKCIIEPUMEHTAILHBIM MTOATBEPIKICHUEM MOJCIH HECTAINO-
HapHoU Bcenenno, oTkpbeiToit A. A. @puaMaHoM;
— CpaBHUBaTh (PU3NUECKHE U OPOUTAIBHBIC TTAPAMETPHI IUIAHET 3€MHOW TPYMIIBI C COOTBETCTBYIO-
HIMMH [TapaMeTpaMu IJIaHET-TUTAHTOB U HAXOJUTh B HUX 00Ilee U pa3IU4HOE.
O0GecneynTh NOCTUKEHUE TUIAHUPYEMBIX PE3YJbTaTOB OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOMN MPO-
rpaMMBbI, CO3[]aTh OCHOBY JIJISi CAMOCTOSITENIbHOTO YCIENIHOTO YCBOCHHS OOYYarOIIMMHCS HOBBIX
3HAHUH, YMEHUH, BUJIOB U CIIOCOOOB JEATEIHHOCTH JOHKEH CUCTEMHO-/IEITEIbHOCTHBIN Toaxoa. B
COOTBETCTBUU C STUM MOJXOAOM UMEHHO aKTHBHOCTHh OOYYArOIIMXCS MPU3HAETCS OCHOBOM JOCTH-
JKEHHUS Pa3BUBAIOIIMX €€l 00pa3oBaHUsI — 3HAHUS HE MEpPeAaroTCs B TOTOBOM BHJE, a J0ObIBa-
IOTCSl YJalllUMUCS B ITPOLIECCE NMO3HABATEIbHOM 1€ATEbHOCTH.
OpHuM U3 MyTed MOBBIIIEHUSI MOTUBALMU U 3(PPEKTUBHOCTH y4eOHOW NEATEIBHOCTH B OCHOBHOM
IIKOJIe SIBJISIETCS BKIIIOUEHHE YYallUXCs B Y4€OHO-HCCIENOBATENbCKYI0O U TPOEKTHYIO JIeSATENb-
HOCTh, KOTOpasi UMEET CJIeAYIONNe OCOOCHHOCTH:
1) nienu W 3a7aYd STHX BUIOB ICSITEIBHOCTH YUAIHUXCS OMPEICIAIOTCS KaK MX JTHYHOCTHBIMH MO-
THBaMH, TaK U COIMAIBHBIMU. JTO O3HAYAET, YTO TaKas JACSITEIBHOCTH JIOJDKHA OBITh HaIpaBjeHa
HE TOJIbKO Ha TMOBBIIIEHHE KOMIETEHTHOCTH MOAPOCTKOB B MPEIMETHON OOJIACTH OMpPEIEICHHBIX
y4eOHBIX AMCIUIUIMH, HE TOJHKO Ha pPa3BUTHE WX CIHOCOOHOCTEH, HO M Ha CO3JaHHE MPOJYKTa,
MMEIOIIETO 3HAYUMOCTb JJI IPYTUX;
2) y4eOHO-HCCIIeIOBATENLCKAS W MPOCKTHAS JIEATEIBHOCTh JOJDKHA OBITh OpraHW30BaHa TaKUM
00pa3oM, 4TOOBI yuarrecss CMOTJIM pealn30BaTh CBOM MOTPEOHOCTH B OOIIEHUU CO 3HAYUMBIMH,
pedepeHTHBIMH TPYITIIaMU OJHOKIACCHUKOB, yunuTenel u T. . CTposi pa3IMdHOro pojaa OTHOIICHUS
B XOJI€ LIeJIEHANIPaBICHHOM, TOUCKOBOM, TBOPUECKOW M MPOJYKTUBHOU AESITENBHOCTH, MOJPOCTKH
OBJIQJICBAIOT HOPMaMH B3aWMMOOTHOIIEHU C Pa3HBIMU JIFOJbMHU, YMEHUSIMHU TIEPEXOUTHh OT OJHOTO
BUJa OOIIEHUS K JAPYromy, MPHOOPETal0T HABBIKM WHAMBHAYAJIBHON CaMOCTOSTENBHON paboThl U
COTPYAHHYECTBA B KOJICKTUBE;
3) opranu3zaius y4eOHO-UCCIEIOBATEIbCKMX U MPOCKTHBIX PabOT MIKOJBHUKOB OOECIICUUBACT CO-
YeTaHWE PA3JIUYHBIX BUOB TMO3HABATEIHLHON JCATENHHOCTH. B 3THX BHIaX AESITEIBHOCTH MOTYT
OBITH BOCTPEOOBAHBI NIPAKTHUECKH JIFOOBIE CIIOCOOHOCTH MOAPOCTKOB, PEAIM30BaHbI JIMYHBIC MPH-
CTpacTHs K TOMY UJIK HHOMY BUIY JACSITEIHHOCTH.

JlanHast mporpaMMa COCTaBJI€Ha B COOTBETCTBUHU C (U3MUYECKUMHU M TCUXOJIOTHUYECKHUMH OCO-
OCHHOCTSIMH yUaITuXCsl.



Conep:xanue yueOHOro npeamera

OO61ee ynciio yaeOHBIX 9acoB 3a 3 Tojla B aBTOPCKOM nporpamme oOydenus cocraisier 210 yueo-
HBIX yacoB, u3 HUX 70 (1o 2 4 B Hezenmo u 2 4 pe3epBHOE Bpems) B 7 kinacce, 70 (o 2 4 B HEEI0
2 4 pe3epBHoe Bpemsi) B 8 kiacce u 105 (o 3 u B Hezento) B 9 kitacce.

Cornacao yuebnomy 1iany MOY «l'ypanckas COIIl» Bcero Ha M3y4eHHE y4yeOHOTO IpeaMeTa
«®Du3uKa» B OCHOBHOM IIKOJIe BhIeseTcs 238 4acoB, U3 HUX B 7-M H 8-M Kiaccax mo 68 gacos (2
4. B Henenmo, 34 yuebusie Henenu) u 102 u B 9 kiacce (o 3 4. B Henenmo, 34 Hemenn).

7 Kjaace

Beenenune

®uznka — Hayka o npupone. dusznueckue Tena U sBieHUs. PU3NUECKHE CBOWCTBA TeJl.
Habmionenue u onucanue Gpusndeckux sBjIeHUN. OU3NUECKUN dKCIIEpUMEHT. MOoAeTpOBaHue SIB-
JeHU 1 00beKTOB Mpupoabl. Dusnueckue BeTUUYUHbI. M3MepeHus (pu3nv4eckux BETUYMH: JTUHBI,
BpeMeHH, Temreparypsl. Ousnyeckre npuOOpsl. MexayHapoaHas CUCTeMa €IUHHIL. TOYHOCTh U
MOTPEUIHOCTh U3MepeHui. PU3NUECKe 3aKOHbI U 3aKOHOMEPHOCTH.

®dwusuka n Texauka. Hayunerit meron mo3Hanus. Ponb gusuku B popMupoBaHHH €CTECTBEH-
HO-HAYYHOU rpaMOTHOCTH.

IlepBoHaYa/IbHbIE CBEICHHUS O CTPOCHHH BellleCTBa

[IpencraBnenus o cTpoeHuM BemiecTBa. ONBITHL, MOATBEPKIAIOIINE, YTO BCE BELIECTBA CO-
CTOST W3 OTAEIBHBIX 4acThll. MoJleKyna — Menpyaiiias yacTula BemecTBa. Pasmepsl MOJeKys.
Huddys3us B KUAKOCTAX, razax U TBepAbIX Tenax. CBa3b ckopocTH AUPPY3UH U TeMIlepaTypbl Te-
na. Puznyeckuil cMbICA B3auMoecTBUs MoJieKyl. CyllecTBOBaHHUE CHJI B3aUMHOIO MPUTSHKEHUS
U OTTAJIKUBAaHUS MOJIEKYN. SIBIEHHE CMauyuMBaHHWS U HECMAYMBAHUS TeJl. ArperaTHble COCTOSHUS
BemecTBa. OCOOEHHOCTH TpEeX arperatHbIX COCTOSHUM BemiecTBa. OObBSICHEHHE CBOICTB Tra3oB,
JKUJKOCTEN U TBEPABIX TEII HA OCHOBE MOJIEKYJIIPHOTO CTPOEHHUS.

3auet no Teme «llepBoHayabHbBIE CBEIEHUS O CTPOCHUU BEIIECTBAY.

B3aumoneiicreue Tel. Mexanuyeckue siBJIeHUS

Mexannueckoe aBHkeHHe. MaTepuanbHas TO4Ka Kak Mojenb (usnmdeckoro tena. OTHOCH-
TEJIbHOCTh MEXaHUYECKOIO IBWKECHMS. I'€OLeHTpHuYecKas U TeIMOLEHTPUYECKass CUCTEMbl MHUpA.
Cucrema orcueta. Pu3nyecKkue BEITUYHUHBI, HEOOXOAUMBIE JIJISi ONMMCAHUSA JBUKEHHS, U B3aUMO-
CBSI3b MEXIY HUMHU (IyTh, MEpEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, BpeMs ABMKeHUsI). PaBHOMepHOe
U paBHOYCKOPEHHOE MpsSMOJIMHENWHOE OBUXKeHHE. ['paduku 3aBUCHMOCTH KMHEMATUYECKUX BEJH-
YUH OT BPEMEHM IPU PABHOMEPHOM M PABHOYCKOPEHHOM JBMKEHUU. PaBHOMEpHOE ABUKEHUE 10
oKpyxxHOCTH. UHepuus. UHepTHOCTH Te.

B3anmopeiicTeue Te. Cuiibl

B3aumoneiicteue Ten. Macca tena. M3mepenune maccwl tena. [lnotHocts BemectBa. Cuina.
Enununps! cunsl. MHepuuanbHas cucrema orcuerta. 3akoHbl HeioroHa. CBOOOIHOE MajeHUE Tell.
Cuna TsbKecTH. 3aKOH BCEMHPHOTO TATOTeHUs. McKyccTBeHHbIE cyTHHKHA 3emiu. Cuiia ynpyro-
ctu. 3akoH ['yka. Bec tena. HeBecomocTs. CBs3b MEXy CHIION TSKECTH M Maccod Tena. Cuia T4-
KECTHU Ha ApYrux miaHerax. JnHamomerp. CinokeHHe IByX CHII, HAIPABIECHHBIX 110 OAHOW MPSMOM.
PaBnogeiicTByromas cui. Cuna tpenus. Tpenue ckonbxenus. TpeHue nokos. Tpenue B mpupoae u
TEXHUKE.

JdaByieHne TBepaAbIX TeJl, )KUAKOCTel U ra3os. Ilepenaya naBJieHust ra3amm U KUAKOCTSH-
MU

Hapnenue. JlaBinenue TBepAbIX Tenl. Enunuiel namepenust nasiaeHus. CrnocoObl M3MEHEHHS
nasienus. /laBnenue raza. OObsiICHEHHE JaBJ€HMs ra3a Ha OCHOBE MOJEKYJISIPHO-KMHETUYECKUX
npeacrasnenuil. [lepenaya naBnenus razaMu u kujkoctaMu. 3akoH [lackans. J[aBieHue xXuaAKOCTH
Ha JIHO M CTeHKH cocyaa. Coobmaromnuecs cocyasl. ATMochepHoe AaBiaeHHUE. MeToabl H3MEPEHHMS
atMocdepHoro aasnenus. Onbit Toppuuennu. bapomerp-anepousa, MmanomeTp. ATMOchepHOe 1aB-
JIeHHE Ha pa3IM4YHbIX BbIcoTax. ['mapaBinueckue MexaHus3Mmbl (mpecc, Hacoc). [lopiiHeBoi xun-
KOCTHBIN HacoC.



JlaBJieHHe TBePABIX TeJl, ;KUAKOCTeH U ra3oB. /[aBieHne JKMIKOCTH U I'a3a HA NOTPYKeH-
HOE B HUX TeJI0

[IpyurHBI BO3HUKHOBEHUS BbITAJKUBatoIIel cuibl. [Iprpona BITaNKUBaAIOLIEH CHIIbI. 3aKOH
Apxumena. [lnaBanue Ten. YciioBus IUIaBaHus Ted. 3aBUCUMOCTh TIIyOMHBI MOTPY)KEHHUS Teja B
JKUJKOCTb OT €r0 INIOTHOCTH. PU3MYECKUE OCHOBBI IJIaBaHUs CYI0B U BO3AYyXOIUIaBaHUs. BoaHbIN
Y BO3AYIIHBIN TPAHCIIOPT.

3aueT no Teme «JlaBieHne TBEPBbIX TeJl, )KUJIKOCTEN U ra30B»

PaGora u MmomHOoCTh. DHeprus. IIpocThie MeXaHU3MBbI

Mexanunueckasi paboTa, ee pu3ndecKuii cMbIcia. MOITHOCTh — XapaKTEPUCTHKA CKOPOCTH
BbINOJIHEHUs paboThl. [IpocThie MexaHu3Mbl. Peruar. YcnoBus paBHoBecus pblyara. MOMEHT CHITbI
— (u3nyeckas BeIMYNHA, XapaKTepu3yomas 1eicTsre cuibl. [IpaBuio MOMEHTOB. Y CTpOICTBO 1
NeiCTBUE PhIYaXHBIX BecOB. [10IBUXKHBIN U HEMOIBUKHBINA OJIOKH — MPOCThIE MEXaHU3MbI. PaBeH-
CTBO pabOT NP UCIOJIb30BAHUU IIPOCTBIX MEXAHU3MOB. «30JI0TO€E ITPaBUIIO» MEXaHUKU. LleHTp Ts-
KecTH Tena. LIeHTp TskecTn pa3nuuHbIX TBEpAbIX Ten. CTaTuka — pas3zfell MEXaHUKH, U3Y4aroIui
YCIJIOBHSI pABHOBECHS TEJI. Y CJIOBUSL PAaBHOBECUS TEJ.

Pa6ora u momHocTh. JHeprus. KII{ mexanuzma

[Tonstue o none3znoil u nonHoi padore. KIIJ| mexanusma. Haxionnas miockocts. Omperne-
nenue KIIJ] HaknoHHOM miockoctd. DHeprus. IloreHumanbHas sHeprus. 3aBUCUMOCTb IIOTEHIU-
aJIbHOM DHEPruu Tena, MOJHATOTO HaJl 3€MJIEH, OT €r0 MacChl M BBICOTHI Noagbema. Kunernueckas
9Heprus. 3aBUCUMOCTh KMHETUYECKOW DHEPruu OT MAcCChl Teja U ero ckopoctH. Ilepexon omHoro
BUJIa MEXaHUYECKON 3Hepruu B Apyro. [lepexon sHepruu oT oJHOro Tejaa K JpyroMmy. 3a4yer 1o
teme «PaboTa 1 MOIIHOCTE. DHEPIUs».

O0o0menue U cucTeMaTH3aUMA 3HAHUI
Mexanunueckoe qBrkeHue. B3aumoaencreue Tel.

8 kJaacc

TennoBbie aBaeHusA. KosiM4yecTBO TemJIoThI

TennoBoe aBuxkeHne. OcoOEHHOCTH ABMXKEHHS MOJeKyd. CBsA3b TeMIepaTypsl Telda U CKOpPO-
CTH JIBUJKEHUS €ero MosieKyn. [[BuKeHHe MOJIeKYJ B rasax, *KUAKOCTIX M TBepAbIX Tenax. [IpeBpa-
IIICHUE DHEPTUM Tejla B MEXAaHUUYECKUX Ipolieccax. BHYTpeHHss sHeprus Tena. Y BEIUYeHUE BHYT-
pEeHHEN PHepruM Tesa MyTeM COBEepUIeHHs paOoThl HaJl HUM UJIU €€ YMEHbBIIEHUE NPU COBEPIICHUU
paboThl TenoM. MI3MeHeHne BHYTpEeHHEH SHepruu Tena MyTeM Tersonepeaadu. TernionpoBoIHOCTb.
Paznuuue tennonpoBogHOCTEN pa3nuyHbIX BeulecTB. KoHBekus B )KUIKOCTIX U razax. OObscHe-
Hue KoHBekuuu. Ilepenaua sHeprum mznydenuem. OcobeHHOCTH BUIOB Terulonepenaun. Kommue-
CTBO TEIUIOTHl. EAMHMIIBI KOTMYECTBA TEIJIOTHI. Y IeJbHas TEIUIOEMKOCTh BeulecTBa. Dopmyna s
pacyeTa KOJIMYECTBA TEMJIOThI, HEOOXOIMMOIO AJIsi HarpeBaHUS Teja WM BBLIEISIEMOTO MM IpU
OXJIXKJACHUHU. Y CTPOMCTBO M MPHUMEHEHUE KAIOPUMETPA. TOIUIMBO KaK HCTOYHUK DHEPTUU. Y 1€TIb-
Has TeIuloTa cropanus torumBa. dopmyna nius pacuera KOJIMUYECTBA TEIUIOTHI, BBIAEISEMOrO IpU
CrOpaHUH TOIUIMBA. 3aKOH COXPAHEHMS MEXAHUYECKOUW SHEPIUH.

TennoBble ABIeHNA. ArperaTHble COCTOSIHHS BellleCcTBa

ArperatHble cocTosiHMSL BemiectBa. Kpucrtamnumueckue Ttena. IlnaBineHue u OTBepjaeBaHUE.
Temmneparypa riaBnenus. ['paduk niaaBieHUs] ¥ OTBEPAEBAHUS KPUCTATUUYECKUX Tell. Y ienbHas
TeruioTa IiaBieHus. OObsICHEHHE MPOIIECCOB IJIaBJICHUS M OTBEPACBaHMS HA OCHOBE 3HAHHM O MO-
JEKYJISIPHOM CTpOEHUH BelecTBa. Popmyra Ui pacyeTa KOJIMYECTBA TEMIOThI, HEOOXOAUMOTO TS
TUTABJICHUS TEJIa WM BBIACISIONIErOCs IPU €ro KPpUCTAIITN3AIIH.

[TapooOpazoBanue u ucnapenue. CkopocTh HcnapeHusi. HachlleHHBbI W HEHACBIIICHHBINA
nap. Konaencarus napa. OcCoOOEHHOCTH TTPOIIECCOB UCTIApEHUs M KOHAeHcaruu. [lormomenue sHep-
MM IPY WCHAPEHUHU KUAKOCTU U BbIAEIEHUE €€ Mpu KoHAeHcauuu napa. [Ipouecc kunenus. Ilo-
CTOSTHCTBO TE€MIIEpATyphl IIPU KUIIEHUU B OTKPBITOM cocyie. PU3NUeCKnid CMBICI YAEIbHON TEIIO-
Tl TApOOOpa30BaHMs U KOHJeHcauuu. Bnaxnocts Bo3ayxa. Touka pocel. CriocoObl onpeaeneHus
BJIQYKHOCTH BO31lyXa. [ MTPOMETPHI: KOHJIEHCAIMOHHBIN U BosiocHOM. [lcuxpomerp. Pabora raza u
napa npu pacmmpeHuu. TemnoBele aBurarenu. IIpuMeHeHne 3aKoHa cOXpaHEHMsS U IPEBpAIICHUS
SHEPIMM B TEIUIOBBIX JBUTATENSX. Y CTPOMCTBO U MPUHIUI JEHCTBHS JBUraTeNsl BHYTPEHHEIO Cro-
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panus (IBC). Oxonoruueckue npodiemsl mpu ucnoibzoBanuu JIBC. YcTpoHCTBO U IPUHIUI JIEHi-
ctBus mapoBoit Typounsl. KI1J[ TermoBoro aBurarerns.

DJleKTpUYeCKHe SIBJIEHHUA. DJIEKTPUYECKH il TOK

Onektpusanus Tei. J[Ba posia 3JeKTpUUYECKUX 3apsaoB. B3anmoelicTBre OTHOMMEHHO U pas3-
HOMMEHHO 3apsDKEHHBIX TeNl. Y CTpOicTBO anekTpockona. [lousTust 00 snekrpudeckom noie. [lone
KaK 0COOBIN BUA MaTepuu. JlemuMOoCTb 3JIEKTPUUECKOro 3apsia. DJIEKTPOH — YacTUlla C HAUMEHb-
IIMM 3JIEKTPUYECKUM 3apsaoM. Enununa anekrpudeckoro 3apsaa. Ctpoenue atoma. CTpoeHue -
pa atoma. Hetitponsl. [IpoTonsl. Moaenu atoMoB Bojioposa, renust, tutus. Monsl. OObsicHeHHE Ha
OCHOBE 3HaHWI O CTPOEHMM aToMa IEKTpU3AalUK TEJ IPU CONPUKOCHOBEHHUH, IE€penaye 4acTu
3JIEKTPUYECKOTO 3apsifa OT OJHOIO Tella K JAPYyromMy. 3aKOH COXPAHEHHUs JIEKTPHUUECKOro 3apsna.
Jenenue BeIIECTB MO CIIOCOOHOCTH MPOBOJUTDH ANEKTPUUECKUN TOK HA MIPOBOJHUKH, MOIYIIPOBO/I-
HUKU U JIUAJICKTPUKH. XapaKTepHas 0COOCHHOCThH MOJIYIPOBOJHUKOB. DIEKTPUUYECKUI TOK. Y Cllo-
BUSI CYIIECTBOBAHMS JJIEKTPUUECKOTO TOKA. VICTOUHMKH 3IEKTPUYECKOTO TOKA. DJIEKTpUUYECKast
[eNb U €€ COCTaBHBIC YaCTU. YCJIOBHbIE 0003HAUYEHHUS, MPUMEHSIEMbIE Ha CXEMaxX JJIEKTPUUYECKUX
ueneil. [Ipupona snexrpuyeckoro Toka B Metamax. CKOpoCTh pacpOCTPaHEHUS 3JIEKTPUUYECKOIO
TOKa B MPOBOAHUKE. J[ecTBUS 3neKTpuyeckoro Toka. [IpeBpamienue sHeprum 3J1eKTpUIecKoro To-
Ka B apyrue Buabl 3Hepruu. Hampamnenue snexktpuyeckoro Toka. Cuna toka. HTEHCHMBHOCTH
3nekTpudeckoro Toka. dopmyna ang onpeneneHus cuibl Toka. Enuaunbl cunbl Toka. Haznauenue
amriepmeTpa. Brirouenne ammnepmerpa B 1emnb. OnpeneneHue eHbl AeICHUs ero IIKaabl. DIeKTPH-
YEeCKO€e HallpshKEHUe, euHuLa HanpsokeHus. @opmyiia s onpeaeneHus HanpsbkeHus. 3mepenne
HaIpsOKEHUsT BOJIBTMETpOM. BxitoueHue BosibTMETpa B 1enb. ONpeesneHre LEeHbI JEJICHUS €ro
LIKAJIbI.

JJieKTpuYecKHe siBjeHus. 3akoH OMa 1 y4acTKa uemnu

DIEeKTpUYECKOe COMPOTUBIIEHUE. 3aBUCUMOCTh CUJIbl TOKA OT HANPSHKEHUS MPU MOCTOSIHHOM
conpotusiieHuu. [Ipupoaa 3IeKTpUYECKOro CONMPOTHUBIECHUS. 3aBUCHMOCTb CHJIBI TOKAa OT COIPO-
TUBJICHUS TP MOCTOSIHHOM HamnpsbkeHud. 3akoH Oma ais yyactka nend. COOTHOLIEHHE MEXIY
COINPOTUBIIEHUEM MTPOBOAHMKA, €0 JJIMHON U IJIOLIAAbI0 MTONEPEYHOT0 CeYeHUs. Y IeIbHOE COMpo-
TUBJICHHE NpoBoAHMKA. [IpuHumn nelictBus M HazHaueHue peocrtara. [logkmroueHue peocrara B
uens. IlocnenoBarenbHoe coenvHeHue MPOBOAHUKOB. CONMPOTHBIIEHHE IMOCIEIOBATEIBHO COEIM-
HEHHBIX NMPOBOAHMKOB. CHila TOKa M HANpspDKEHUE B LENU IPHU MOCIEAOBATEIbHOM COEAMHEHUHU.
[TapanmnensHOE coequHEHNE MPOBOIHUKOB. COMPOTUBIIEHHUE JABYX MapalieIbHO COSAMHEHHBIX MPO-
BOAHUKOB. CHJIa TOKA U HAIIPSKEHUE B LIETIH [TPU NapAJJIEIbHOM COSIUHEHUU.

JJiekTpuYeckue siBjeHus. Temnosoe geiicTBue TOKa

PaGora snektpuyeckoro Toka. ®opmyna st pacyera paboThl Toka. EAuHUIBI paboTHI TOKA.
MotHoCTb 35eKTprueckoro Toka. ®opmyna s pacyera MOIIHOCTH Toka. dDopmyna Juist BeIYUC-
JIeHUs pabOoTHI DNMIEKTPUIECKOTO TOKA Yepe3 MOIIHOCTh U BpeMsi. EMUHUIBI paOOThI TOKA, UCHONB3Y-
eMble Ha IpaKkTHKe. PacyeT cTOMMOCTH U3pacxoJ0BaHHOM AnekTposHeprun. Gopmyia ajs pacuera
KOJIMYECTBA TEIUIOTHI, BBIAEIIEMOr0 MPOBOJIHUKOM IPU MPOTEKAHUH 110 HEMY 3JIEKTPUUECKOTO TO-
ka. 3akoH [[xoyns—IJlenna. Kongencarop. DneKTpoeMKOCTh KOHAEHcaTopa. Pabora snekrpudye-
CKOro MoJisi KoHJIeHcaTtopa. EquHuna 35eKTpoeMKOCTH KOHJeHcaTopa. Pa3nuyHbie BUABI JIaMII, UC-
MOJIb3yEMbIE€ B OCBEIICHUHU. Y CTPOMCTBO JaMIIbl HaKaauBaHuA. TerioBoe AeHCTBUE TOKA. DIEKTPH-
Yyeckue HarpeBaTelbHble NPUOOpHL. [IpUuuHBI TEeperpy3kd B €N M KOPOTKOTO 3aMBIKAHMSL.
IIpenoxpanurenu.

DJIeKTPOMArHUTHBIE SIBJICHUS

MarnuTHOe 10s1e. Y CTaHOBJICHHE CBS3U MEXY AJECKTPUISCKUM TOKOM U MAarHUTHBIM TTOJIEM.
OnbiT OpcTena. MarHuTHoe 1MoJie IPSMOTO ToKa. MarHUTHbIE TUHUM MarHUTHOTO 1oJid. MarHuT-
HOE TI0JIE KaTyIIKH ¢ TOKOM. CTIOCOOBI M3MEHEHHSI MAarHUTHOTO JICHCTBUS KATYIIKH C TOKOM. DJIEK-
TPOMAarHuThl U UX MpuMeHeHue. McnbiTaHue nelcTBUs 3jieKTpoMarHuTa. [locTOsSIHHbIE MarHUTHI.
BzaumopeiictBue MarHuToB. OObSICHEHHE NPUYMH OPUEHTALMU KEJE3HBIX IHUJIOK B MarHUTHOM
nosie. MaruutHoe noJie 3emud. J{elicTBre MarHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM. Y CTPOIMCTBO U
MPUHUUI AEHCTBUA 3JIEKTPOIBUTATENS TIOCTOSIHHOTO TOKA.
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CBeToOBbBIC SIBJICHUS
Ucrounnku cBera. EcTecTBEHHBIE M MCKYCCTBEHHBIE MCTOUYHHUKHM CBETa. TOUYEUYHBIM MCTOU-

HUK CBETa U CBETOBOM Jyd. [IpsimMonuHeiiHOEe pacnpocTpaHEHHE CBETa. 3aKOH IMPSMOJMHEHHOIO
pacnpoctpaHeHus cBeta. OOpa3oBaHue TeHU U noiayTeHU. CollHEYHOE U JIyHHOE 3aTMeHus. SIBie-
HUS, HAOI0JaeMble TIPU MAJACHUH Jyda CBETa Ha TpaHUIly pasaena AByX cpel. OTpakeHHue CBETa.
3akoH oTpaxeHusi cBera. OOpaTuMOCTh CBETOBBIX Jydeid. [1mockoe 3epkaino. [Toctpoenune nzobpa-
KEHHS IPeMeTa B IUIOCKOM 3epkasie. MHUMOe n300pakeHue. 3epKalbHOE U PAaCCEIHHOE OTpaXKe-
Hue cBera. OnTuyeckas IJIOTHOCTh cpenbl. SIBneHue npenomuieHus: cBeta. COOTHOIICHHE MEXKIY
yIJIOM TMaJeHUs U YIJIOM IPEIOMIIEHHA. 3aKOH IpesiomsieHus cBera. [lokasaTtens mpenomieHus
nByx cpea. Ctpoenue rinaza. OyHKIUU OTIENbHBIX YacTel rinaza. opmupoBanue n300paxeHus Ha
ceTyaTke IJiasa.

O0o01IeHue U cucTeMaTH3anus 3HAHUH

TemnioBble sIBIICHUS. DIIEKTPUUECKUE SBICHUS.

9 kJaace

3aKoHBI B3anNMoOAelicTBUA U ABIKeHH Tel. KnHemaTuka

Onucanue aABwxkeHus. MaTtepuaibHasl TOUKa Kak MOJeb Tena. Kpurepuun 3aMeHsl Tena Mate-
puanbHOi Toukol. IlocrynarensHoe nBuxenue. Cuctema orcuera. [lepememenue. Paznuune mex-
Iy TOHATHUSIMU «IIyThb» U «1epeMelnieHne». HaxoxaeHue KoopInHaThl Tejla 0 €ro HayajabHOU KO-
OpAMHATe U NPOEKLUU BeKTopa nepeMenieHus. IlepemMenienre npyu npsMoIMHEHHOM PaBHOMEPHOM
nBukeHuH. IIpsiMosinHeliHOe paBHOYCKOPEHHOE IBHXKEHHE. MTIHOBEHHas CKOpPOCTh. Y CKOpPEHHE.
CKOpOCTh NPSMOJIMHEHHOTO paBHOYCKOPEHHOTO ABMKeHUs. ['paduk ckopoctu. [lepemerienue npu
IPSIMOJIMHEHOM PaBHOYCKOPEHHOM [BHMXEHHH. 3aKOHOMEPHOCTH, MPUCYLIUE NPSMOJIMHEHHOMY
PaBHOYCKOPEHHOMY JIBUKEHHIO 0e3 HayalbHOW CKOpOCTH. OTHOCUTENBHOCTh TPAeKTOPHH, Iepe-
MEIIEHUs, MYTH, CKOPOCTU. ['eolleHTpuueckas U TrelvoLeHTpuyecKas cucreMmbl mupa. [Ipuunza
CMEHBI THS ¥ HOuM Ha 3emJie (B reIMOILEHTPUUECKON CHCTEME).

3aKkoHbI B3aMMO/IeiicTBUA M ABM:KeHUd Tel. [{uHamuka

[IpyunHBI IBM)KEHUS C TOYKHU 3pEHUS APHUCTOTENS M €ro MOCIEeN0BaTeNed. 3aKOH MHEPLHH.
Ilepseiit 3akoH HerotoHa. MHepuuanbabie cuctemel orcyera. Bropoit 3akoH Hetorona. Tperuit 3a-
koH Hetotona. CBo6oHOE MajzieHne Ten. Y ckopeHue cBoboaHoro najenus. [lagenue ten B Bo3ayxe
U Pa3peKEHHOM MPOCTPAHCTBE. Y MEHbUIEHHE MOJYJS BEKTOPAa CKOPOCTU MPHU MPOTHUBOIIOIOKHOM
HalpaBJIEHUU BEKTOPOB HAaYaJbHOM CKOPOCTH M YCKOPEHHUs CBOOOAHOTO mnajeHus. HeBecoMocCTs.
3aKOH BCEMHUPHOIO TSTOTEHUSI U YCIIOBUS €ro NMPUMEHMMOCTH. ['paBUTAl[MOHHAs MOCTOSHHAS.
YckopeHre cBOOOAHOTO MaJieHUs Ha 3emiie U APYruX HeOECHBIX TellaX. 3aBUCUMOCTh YCKOPEHHUs
CBOOOAHOIO MajJIeHHs OT LIMPOTHI MecTa M BbICOTHI HaJ 3emieil. Cuna ynpyroctu. 3akoH ['yka. Cu-
Ja TpeHUs. Buabl TpeHus: TpeHHE IOKOs, TPEHHE CKOJIbXKEHHUsA, TpeHHe KadeHus. dopmyna s
pacueTa CHJIbl TPeHHs! CKOJIbxKeHHs. [IpuMepbl M0Ie3HOro NPOSIBICHUS TPEHHUS.

3aKoHBI B3aMMOICCTBUSA M ABMKeHus Tesl. Ummybc

[IpssMonuHENHOE M KPUBOJIMHEWMHOE JBUKEHHE. J[BUKEHUE TeNa 10 OKPYKHOCTH C MOCTOSH-
HOM 10 MOJIyJI0 CKOpocThlo. LleHTpocTpeMurenbHoe yckopeHue. MICKycCTBEHHBIE CIIyTHUKU 3€M-
mu. IlepBast kocmuueckasi ckopocTs. Mmnynbe Tena. 3aMkHyTast cuctema Teil. M3MeHeHne uMIyJib-
COB T€J IPU MX B3aUMOJAEHCTBHUU. 3aKOH COXpaHEHHUs uMmnyibca. CyIHOCTh U NPUMEPHI PEAKTHB-
HOro JBMkeHus. HazHaueHue, KOHCTPYKLHS U NMPHUHLMII JEHCTBUS pakeTbl. MHOroctyrneHuyaTbie
paketbl. Pabota cunbl. PaboTta cuibl TshkecTH U ciitbl ynpyroctu. ITorennuansHast sueprusi. Kune-
Tuyeckas sHeprus. Teopema 006 U3MEHEHUH KHHETHUECKOM YHEpruH. 3aKOH COXpaHEHUsI MEXaHUye-
CKOU DHEPIHH.

Mexannuyeckue Kojae0aHUusl M BOJIHBI. 3ByK. XapaKTEePUCTHKH BOJIH

[Tpumeps! konebaTenbHOrO ABMKEHHs. O01IMe YepThl pa3HOOOpa3HbIX Kosiebanuil. /JlunamMuka
KOJIeOaHU TOPU3OHTAJIBLHOTO TPYKWHHOTO MasTHHUKA. CBOOOIHBIC KoieOaHMs, KoyeOaTeabHbIe
CHCTEMBI, MasTHUK. BelnunHbl, XapakTepusylomue KouedarenbHoe IBUKCHUE: aMIUTUTYa, TepH-
0Jl, 4acToTa, (a3za KonedaHui. 3aBUCUMOCTh MEPUOJIa U YaCTOThl MAasTHUKA OT AJUHBI €r0 HUTH.
['apmonmnueckue konebanus. IIpeBpaieHne MeXaHWYeCKON SHEPrHuH KOJeOaTeIbHOM CHCTEMBI BO
BHYTPEHHIOW. 3aryxarolue KoyiebaHus. BwiHykaeHHble KosebaHus. YacToTa ycTaHOBHMBIIMXCS
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BBIHY)KJICHHBIX KOJI€OaHUN. YCIIOBHS HACTYIUIEHUS U (PU3MYECKas CYITHOCTh SIBJICHUS PE30HAHCA.
VYuer pe3oHaHca B IpakTHKe. MeXaHW3M pacnpOCTpPaHEHUs yNpyrux kojeOaHuil. MexaHuuyeckue
BOJIHBL. [lonepeyHsie U MPOAOJIbHBIE YIPYTrUe BOTHBI B TBEPABIX, KHUJIKUX M Ta3000pa3HbIX cpenax.
XapaKTepUCTUKU BOJH: CKOPOCTh, JUIMHA BOJHBI, YaCTOTA, EpUOA KosiebaHui. CBs3b MEX1y ITH-
MU BEIMUYMHAMMU.

Mexannuyeckue KoJie0aHUs M BOJHbI. 3BYK. XapaKTePUCTUKHU 3BYKa

HcTounuku 3ByKa — Tena, Koneodmtomuecs ¢ yactotor 16 I'm — 20 k['n. YnpTpasByk u uH-
¢dpa3Byk. Oxojokauus. 3aBUCUMOCTb BBICOTHI 3ByKa OT YacCTOThI, @ TPOMKOCTH 3ByKa — OT aMILIU-
TyJbl KOJeOaHUH W HEKOTOPBIX APYrux npuyuH. TemOp 3Byka. Hanmnume cpensl — HeoOxonumoe
yCIIOBUE pacnpocTpaHeHus 3Byka. CKOpPOCTb 3ByKa B PasiMuHBIX cpenax. OTpaxeHue 3ByKa. IJXO.
3BYKOBOM pE30HAHC.

DJIeKTPOMAarHuTHOE moJie. MarauTHoe moJie

Ncrounuku marauTHoro mons. ['unoresa Ammepa. ['padudeckoe n3o0pakeHue MarHUTHOTO
11oJis1. JIMHUM HEONHOPOAHOIO U OJHOPOJHOIO MArHUTHOrO NoJsA. CBsA3b HANPaBICHUS JUHUI Mar-
HUTHOTO I10JI1 TOKa C HalpaBjIeHHEM TOKa B IpoBoaHuKe. [IpaBuno OypaBumka. [IpaBuno mnpasoii
PYKH Ul cojleHOMa. [IeficTBME MarHUTHOTO IOJI Ha IMIPOBOJHUK C TOKOM M Ha JBMXKYLIYIOCS 3a-
psxkeHHyro dactuny. [IpaBmiio nesod pyku. MHIyKnus MarHUTHOrO nois. Moaysins BEKTOpa mar-
HUTHOW MHAYKUMU. JINHUM MarHUTHOM MHAYKLIHH. 3aBUCUMOCTh MarHUTHOTO ITOTOKA, IIPOHU3bIBA-
IOLLIErO IUIONIA/Ib KOHTYpPA, OT IUIOAAN KOHTYpPa, OPUEHTALMH IIJIOCKOCTH KOHTYpa 110 OTHOLIEHHUIO
K JIMHUSIM MarHUTHOW MHAYKLIMU U OT MOAYJIA BEKTOpAa MarHUTHOW MHIYKIIMM MAarHUTHOTO IOJIS.

JIEKTPOMATHUTHOE T0Jie. DJIEKTPOMATHUTHAS] MHAYKIHSA

Oneitel @apanes. [IpyunHa BO3ZHMKHOBEHUS MHAYKLUMOHHOIO ToKa. OnpeneneHue sBICHUS
AJIEKTPOMAarHUTHOW MHAYKUMU. TeXHUYECKOEe NMPUMEHEHHE ABJICHUS. BO3HUKHOBEHNE MHIYKIIMOH-
HOI'0 TOKA B aJJFOMUHUEBOM KOJIBLIE IIPX U3MEHEHUU MTPOXOISAILIETO CKBO3b KOJIBLIO MAarHUTHOTO I10-
tToka. OmpeneneHrue HaNMpaBIeHUS WHAYKIIMOHHOTO ToKa. [IpaBmio JleHma. SIBieHus caMOMHIYK-
uu. HIyKTUBHOCTb. DHEPrus MarHUTHOIO NOJS TOKA. IlepeMeHHBIN 21EeKTpUUEeCKU TOK. JJeK-
TPOMEXaHUYECKU MHIYKIMOHHBIN reHepaTop (Kak mpumep — rujporereparop). [lorepu snepruu
B JIDII, ciocoOs! yMeHblIeHUs oTepsb. Ha3HaueHue, ycTpoicTBO U MPUHIUI ASHCTBUS TpaHC(Op-
MaTopa, ero NpUMMEHEHHE NP Mepeaade EKTPOIHEPTUH.

ONEKTPOMarHuTHOE IOJI€, €r0 UCTOYHUK. Pa3nmuunme MeXAy BUXPEBBIM JIIEKTPUYECKUM U
AIIEKTPOCTATUYECKUM MOJISAMU. DJIEKTPOMArHUTHBIE BOJIHBI: CKOPOCTb, IMMONEPEYHOCTh, JUIMHA BOJ-
HBI, IPUYNHA BO3HUKHOBEHUS BOJIH. llomyueHue u perucrpamus 3J€KTpOMarHUTHBIX BOJH. Bbico-
KOYAaCTOTHBIE 3JIEKTPOMarHUTHBIE KOJIEOAHUSI U BOJHBI — HEOOXOAMMbIE CPEACTBA I OCYIIECTB-
nenus paguocssazu. KonebGaTenbHbIN KOHTYp, HOJyYeHHE 3JIEKTPOMArHUTHBIX KojeOaHui. dopmy-
na TomcoHa. biiok-cxema nepeaaroniero 1 IpUEMHOr0 yCTPOMCTB JUIsl OCYIIECTBICHUS PAJIHOCBS3H.
AMIUIUTYTHAsE MOJTYJISILIUS M IETEKTHPOBAHUE BHICOKOYACTOTHBIX KOJIEOaHHH.

JIEKTPOMATHUTHOE I10JIe. DJIeKTPOMATHUTHAS IPUPOJa CBETa

Wutepdepentus u nudpakuus cBeta. CBeT KaK YaCTHBIM cly4yail 3J€KTPOMarHUTHBIX BOJIH.
Jnana3oH BUAMMOIO M3JIyYEHHUs HA IIKaJie AJIE€KTPOMArHUTHBIX BOJH. YacTHUIIbI 3JI€KTPOMAarHuTHO-
ro u3inyueHus: — (QoToHbI (KBaHTHI). SIBieHue nucnepcuu. PaznoxeHue Genoro cBeTa B CIEKTP.
[Toryuenue Oenoro cBera MyTEM CIOXKEHHS CIEKTpalbHbIX 1BeTOB. L[Bera Ten. Hasnauenue u
YCTPOMCTBO crieKTporpada u CreKTpockona. TUIbl ONTHYECKUX creKTpoB. CIIONIHON U TUHeHya-
ThI€ CHEKTpPbI, YCIOBUS MX NoiydeHHUs. CHeKkTpbl UCIycKaHUs U norjiouieHus. 3akoH Kupxroda.
CriekTpanbHBIN aHanu3. ATOMBI — HCTOYHHMKHM M3Iy4eHMs U morjouieHus ceera. OObsICHEHUE U3-
Jy4eHHs U TOTJIOIIEHUSI CBETa aTOMaMM U MPOUCXOXKACHUS JTMHEHUaThIX CIIEKTPOB Ha OCHOBE I1O-
crynaroB bopa.

CTpoeHnne aToMa U ATOMHOIO s1Ipa. ATOMHAasi JHEPIrUs

CH0oXHBII COCTaB paMOaKTUBHOIO W3Ny4deHHsd, o-, B- u y-dactuisl. OnbiTel Pesepdopaa.
[Tnanerapnass moznens aroma. IIpeBpamenus saep NpH paaMOaKTUBHOM pacnaje Ha IIpUMeEpe O-
pacniana paaus. O603HaUeHuE sAep XUMUYECKUX 3JIEMEHTOB. MaccoBOe U 3apsiI0BOE YHCIa. 3aKOH
COXpPaHEHHs MAacCOBOIO YHCIAa W 3apsia IPH PaJuOAKTHBHBIX IpeBpameHusx. HaszHadenwe,
YCTPOMCTBO W NPUHIUN JAEHCTBHS cuetuuka ['elirepa m kamepsl Bunbcona. BriOuBanue o-
YacTUIIaMU TIPOTOHOB U3 sAzep aroma a3ora. Habmroaenue dororpaduii o6pazoBaBmmxcs B Kamepe
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BunbcoHa TpekoB yacTull], y4acTBOBAaBIIUX B sAepHON peakuuu. OcobeHHOCTH saepHbIX cuil. U30-
TOIbI. DHEPrus CBs3U. BHYTpEeHHs dHEpPrus aTOMHBIX sAep. BzauMocBsA3p Maccel U sHepruu. [le-
¢dexT macc. Boinenenne uiaM MOTJIOIIEHUE SHEPTHH B SIIEPHBIX peakuusax. Jlenenue sapa ypasa.
Boinenenue sHepruu. Y cinoBusi IPOTEKaHUST yIpaBIsAeMoOu IEeNHOW peakunu. Kpurudeckas macca.
Hasnadyenue, ycTpoiCTBO, NPHUHLMI ACUCTBUSA AJEPHOTO PEAKTOpPA HA MEIJICHHBIX HEHUTPOHAX.
[IpeoOpa3zoBanue PHEPruu SAACp B IJIEKTPUUECKYIO dHepruto. [IpenmymiectBa u Henoctatku ADC
nepes ApyruMu BUAAMHU 3J1EKTPOCTAHIIUM.

Crtpoenue aToMa 1 aTOMHOTO siipa. TepmosiaepHblil cCHHTE3

buonornueckoe nercreue paguanuu. Pu3nMdecKue BEIUYMHBL: IOIVIOLIEHHAs 1033 HU3JyYe-
HUS, KOOPPUIIMEHT KauecTBa, SKBUBAJICHTHAs /103a. BiusHUe paAOaKTUBHBIX M3JIyY€HUN Ha KH-
Bble opranusmsbl. llepuosa nomypacnana paguoakTUBHBIX BELIECTB. 3aKOH paJMOaKTHBHOIO pacra-
na. CrocoObl 3alUThl OT pajdaluu. YCJIOBUS MPOTEKAHUS U MPUMEPbI TEPMOSICPHBIX PEAKIIHil.
Hctounuku sHeprun CoaHIa U 3BE3].

Crtpoenue u 3BoJiionus Beenennoi

CocraB Conneunoil cuctemsl: CoJiHIIE, BOCEMb OOJIBIINX IUIAHET (IIECTh U3 KOTOPHIX UMEIOT
CIYTHUKH), MATh IJIAHET-KapJINKOB, aCTEPOHIbI, KOMEThI, MeTeopHbIe Tena. DopmupoBanue Coi-
HEYHOM CUCTEMBbI. 3eMJIsl U IJIaHEThl 3eMHOH Irpynmbl. OOIHOCTh XapaKTEPUCTUK IJIAHET 3€MHOM
rpynmsl. [Inanersi-rurantsl. COyTHUKY M KOJIbLA IJIAHET TMTaHToB. Mabie Tena CoJIHEUHOHR Cu-
CTEMBI: aCTEpPOU/Ibl, KOMETHI, MEeTeOpHbIE Teaa. OOpazoBaHue XBOCTOB KOMET. Panuant. MeTteopur.
bomun. ConHile u 3Be3/bI: CIOUCTasi (30HHAsI) CTPYKTypa, MarHUTHoOe mojie. VICTOUHMK 3HEepruu
ConHua u 3Be37 — TEIUIO, BBIACIAEMOE IIPU NPOTEKAHUU B MX HEJpaxX TEPMOSJIEPHBIX PEAKIUil.
Cranuu 3Bomouun ConHua. ["anaktuku. Metaranaktuka. Tpu BO3MOXXHBIE MOJIENIM HECTALlMOHAP-
Holi Bcenennoit, mpemioxkennsie A. A. @puamaHoM. DKCIIEPIMEHTAIBHOE TOATBEpKIeHHE Xa00-
noM paciupenus Beenennoii. 3akon Xa66ma.

Hrorosoe nopropenne Kypca
ONEKTPOMarHeTu3M. DJIEKTPOMAarHuTHas Mpupoja cBera. ATOM. ATOMHOE sIIpo.

DopMbI U CpeICTBA KOHTPOJIA
Buner: Tekymuii, nepuoguueckuil (TeMaTuuecKuii), MpoOMeKyTOUHBINA, UTOTOBBI.
Tunsl: CaMOKOHTPOJIb, B3AUMOKOHTPOJIb, KOHTPOJIb CO CTOPOHBI YUHUTEJIS.
@®opMBbl KOHTPOJISI: YCTHBIA U MUCbMEHHBIN, (PPOHTATBHBIA U MHAWBHUYyaJbHbBIN, TECT, 3a-
4y€T, KOHTpOJIbHas paboTa, 1aboparopHas padora.
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JIABOPATOPHBIE PABOTbI
7 kaacc
1. Onpenenenue NEHbI JEICHUS U3MEPUTEIBHOTO prudopa.
2. U3mepenue pa3mMepoB MajlbIX TeEl.
3. U3mepenne macchl Tela Ha phIYaKHBIX BEcax.
4. U3zmepenue oobema Tena.
5. Onpenenenne MIOTHOCTH TBEPOTO TENA.
6. 'pagyupoBanue npy>XHHbI 1 U3MEPEHUE CHII JUHAMOMETPOM.
7. BolsicHeHHE 3aBUCUMOCTHU CUJIbI TPEHUS CKOJIBKEHUS OT IUIOMIAIA COMPUKACAIOIIUXCS TE U
MPKUMAIOIEH CHIIBI.
8. OmpeziesieHne BBITAIKMBAIONICH CHIIBI, IEUCTBYIONIECH HA MOTPYKEHHOE B )KHJIKOCTH TEJIO.
9. BelsicHeHME YCI0BUH TUIABaHUS TeNa B )KUJIKOCTH.
10. BrisicHeHHE yc0oBUs paBHOBECUS pblyara.
11. Onpenenenne KIIJI npu noabeme Tesna Mo HAKJIOHHOM MJIOCKOCTH.
8 knacc
. Onpenenenre KOIMUECTBA TEIUIOTHI MIPY CMEIIUBAHUU BOJBI PA3HON TEMIIEpaTypHI.
. Onpenenenne yaenbHON TEIJIOEMKOCTH TBEPAOTO Tea.
. Onpenenenre OTHOCUTENBHOM BIaKHOCTH BO3yXa.
. COopKa 3JIeKTPUUCSCKOH e U U3MEPEHHE CHITHI TOKA B €€ Pa3InYHBIX YIacTKaXx.
. Ismepenue HanpsKeHHs Ha Pa3IMYHbIX y4acTKaX dJIEKTPUUYECKOM LIETH.
. I3mepenue cuiibl TOKa M €ro peryJiupoBaHUE PEOCTATOM.
. Ismepenue conpoTuBIeHHs MPOBOIHUKA MTPH MTOMOIIH aMIIEpMETPa U BOJIBTMETPA.
. U3mepenune MoIHOCTH U pabOThl TOKA B AJICKTPUUYECKOM JIaMIIe.
. COopka 37eKTpOMarHiTa u UCTIbITAaHUE €T0 JCHCTBUS.
10. M3yueHne dIIeKTpHUYECKOTO JBUTATENS TIOCTOSHHOTO TOKA (Ha MOJIEIN).
11. M3yueHue cBOWCTB N300paKEHUS B JIMH3AX.

O oOoONO OIS~ WN B

9 kJaacc
1. UccnenoBanue paBHOYCKOPEHHOTO JABUKEHUS 0€3 HAaYaJIbHOW CKOPOCTH.
2. 3mepeHne ycKopeHus CBOOOAHOTO MaJACHHUS.
3. MccnenoBanne 3aBUCMMOCTH MEPHOJIa U YaCTOTHI CBOOOTHBIX KOJICOAHWA MAasTHHKA OT JIJTUHBI
€ro HUTH.
4. VI3yueHue SBJICHHS 3JIEKTPOMArHUTHON HHIYKITHH.
5. HabGnroienue CrionHoro ¥ TUHEHYaThIX CIEKTPOB UCITYCKAHMS.
6. M3mepeHne eCTeCTBEHHOTO paHalliOHHOTO (JOHA JO3UMETPOM.
7. V3ydenue aeneHus siapa atoma ypaHa rno ¢pororpaduu TpEeKoB.
8. MzydeHune TpeKoB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM (OoTOrpadusim.
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Ul WN - w N

A~ WDN B

KOHTPOJIBHBIE PABOTbI

7 kJaace
. Mexanndeckoe aBrxeHue. Macca.
. Cunpl. PaBHOIEHCTBYIOIIAS CHII.
. {aBnienue. J[aBneHue B )KUAKOCTHU U rase.

8 kiaacc

. TerutoBble ABIEHUA.

. ArperatHble COCTOSIHUS BELIECTBA.

. Dnextpuueckuil Tok. CoeuHEHNE TPOBOJHUKOB.
. PaboTa 1 MOIIHOCTb 3JIEKTPUUECKOrO TOKA.

. DNEKTPOMarHUTHBIE SIBIICHUS.

. 3AKOHBI OTPAYKEHUS U NIPEIOMIICHHS CBETA.

9 kJacc

. 3aKOHBI B3aUMOJICHICTBUS U IBU)KEHUS TEIL.
. Mexannueckue koyie0aHusi U BOJIHBI. 3BYK.
. DIEKTPOMarHuTHOE I0JIE.

. CTpoeHue aTomMa 1 aTOMHOTO si/ipa.
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TEMBI ITPOEKTOB
7 kj1acc

®dusnueckue TpuOOpsl BOKPYT HAC», «DPU3HUECKHUE SBJICHUS B XYI0XKECTBEHHBIX MPOU3BEICHUAX
(A. C. Ilymkuna, M. O. JlepmonToBa, E. H. Hocora, H. A. HekpacoBa)», «HoOeneBckue aypearsl
B 00s1acTHl (pr3uKm».

«3apoxIeHNe U pa3BUTHE HAyYHBIX B3IUIAJIOB O CTPOCHHH BelecTBay, «uddy3us BOKpyr Hacy,
«Y IUBUTEIBbHBIE CBOMCTBA BOJBI.

«MHepuus B u3HU YenoBekay, «IInoTHocTh BemecTB Ha 3emuie U 1uiaHetax CONHEYHOW cHUCTe-
MbI», «CHrjia B HAIIUX pyKax», «Be3aecyiee TpeHue.

«Taitabl maBnenus», «HyxHa nmu 3emiie atmocdepan, «3a4eM HY)KHO U3MEPATH JaBicHUE», «BbI-
TaJKUBAIOLIAS CUJIa.

«Ppryaru B OBITY U )KHBOM MPHUPOE», «JlaliTe MHE TOUKY OTIOPBL, U Sl IOAHUMY 3€MITIO».

8 kiaace

«TemnnoeMkocTh BemiecTB, win Kak cBaputh siiiio B OymakHol kactproiiey», «Hecropaemas Oy-
Makka, Wi HarpeBanue B orHe MeIHOM MPOBOJIOKH, OOMOTaHHOM OyMa)XHOH MOJ0CKOi», «Terto-
BbI€ JIBUrarenu, uinu MccienoBanvne npuHIuna JeHCTBUS TEIUIOBOM MAallMHbI HA PUMEPE OIbITA C
AHWJIMHOM U BOJIOHM B cTakaHe», «Bubl Teronepenauu B ObITY U TEXHUKE (aBHALIMK, KOCMOCE, Me-
JUTIAHE)».

«Iloyemy oHO Bce anekTpusyercs, win McciaenoBanue iBICHUM 3J€KTPU3ALUU TEM», «IEKTpUude-
CKOE I0JIe KOHJIeHcaTtopa, min KoHaeHcaTop W MIapuK OT HAaCTOJIBHOIO TEHHUCA B IIPOCTPAHCTBE
MEXy IUIACTUHAMHU KOHJeHcaTtopa», «3roToBiieHHe KOHIEHCATOpa», «JIEKTPUUYECKUN BeTepy,
«CBetsimuecs ciioBay, «l'anbBaHUYECKUI 2TIEMEHT»,

«Ctpoenne aroma, i OmnbiT Pesepdopna» «IlocTossHHBIE MarHuTHI, Uau BommieOHas GaHkay,
«/lelficTBuE MarHUTHOTO TOJIA 3eMJIM Ha MPOBOJHUK C TOKOM (OMBIT C MOJOCKAMU METAITHYECKON
bosbru)».

«PacnipocTpanenue cBeta, win M3rotoBieHne KaMepbl-OOCKYpb», «MHUMBIH PEHTI€HOBCKHIA
CHUMOK, Ui LIpITICHOK B SIHATIE.

9 k1acc

«OKCIEPUMEHTAIbHOE TOATBEPKIACHNUE CIPABENJIUBOCTH YCJIOBUS KPUBOJIMHEWHOTO ABH)KCHHUS
TN,

«Mcropus pa3BUTHSA HCKYCCTBEHHBIX CIIyTHMKOB 3€MJIM M pPELIAEMbIE C UX MOMOIIBIO HAy4YHO-
MCCIIEI0BATENIbCKUE 3aJaUn»

«Ormpenenenue Ka4eCTBEHHON 3aBUCHMOCTH Mepro/ia KoieOaHui MPYKMHHOTO MasTHUKA OT Mac-
CBI Ipy3a U JKECTKOCTH MPY>KUHBI,

«OrmpeneneHue KayeCTBEHHOW 3aBUCHUMOCTH IEpHoja KOJeOaHU HUTSHOrO (MaTeMaTH4YeCKOro)
MasiTHUKA OT BEJTMYUHBI YCKOPEHHUS CBOOOIHOIO MaJCHUS,

«YbpTpa3ByK U HHOPA3BYK B IPUPOJE, TEXHUKE U METUILITHE

«Pa3BuTHE CcpeACTB U coco00B Mepeaaun HHPOpMAIMK Ha JajeKue pacCTOSHUS C IPEeBHUX Bpe-
MEH U JI0 HAalUX JHEWN»,

«MeTo CeKTpaIbHOTO aHAIM3a U €r0 IPUMEHEHNE B HAYKE U TEXHUKE)

«HeratuBHoe Bo3aeiicTBre paguanuy (MOHU3UPYIOIIUX U3ITy4YEHHI) Ha )KUBbIE OPTraHU3MBbI U CII0-
cOOBI 3aIlIUTHI OT HEE»

«EcTecTBEHHBIE CIIYTHUKH IUIAHET 36MHOM IPYIIIBDY,

«EcTecTBEeHHBIEC CITyTHUKH IIJIAHET-TUTAHTOB.
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COCTaBJICHO C Y4€TOM pa60q6171 IMporpamMmbl BOCIIMTAHUS.

TeMaTH4yeckoe IIAHMPOBaAHUE

Temarnueckoe mIaHUPOBAHUE IO MATEMATHKE Ul YPOBHS OCHOBHOT'O 00ILEro 0Opa3oBaHUs
BocnuratenpHplii NOTEHIMAT JaHHOTO

yueOHOro mpeaMeTa 00eCrevYrBacT pealn3alyio CACAYIONIMX IEIeBBIX MPUOPUTETOB BOCIHUTAHHS
obyuarontuxcs O00O:

1. PasButue IONEHHOCTHOI'0O OTHOIICHHA K 3HAHUAM KaK HHTCIJICKTYaJlbHOMY PECYpCYy,

obecnieunBaoLeMy Oyaylee 4eI0BeKa, KaK pe3yabTaTy KpOIOTIMBOT0, HO yBIEKa-

TEJBHOTO y4eOHOTO TPYyAa.

2. K okpyKaromuM JIoaM Kak 0e3ycIOBHON M aOCOJIOTHOM IIEHHOCTH, KaK PaBHO-

MIPaBHBIM COLIMAIBHBIM MApTHEPaM, ¢ KOTOPHIMH HEOOXOAMMO BBICTpAUBATh J00PO-

KEJIATCIbHBIC W B3aMMHO IIOAACPKHBAIOIINWEC OTHOLICHHUA, OAOHIME YCIIOBEKY pa-

JOCTb O6H_ICHI/ISI H IIO3BOJJIAIOIIUC n30erathb 9yBCTBA OAUHOYCCTBA.

3. K camum cebe kak xo3sgeBaM CBO€H Cy,[[b6LI, CaMOOIpCACIIAOIMMCA U CaMOpCallu-

SYHOHIUMCS JIMYHOCTAM, OTBECYAIOIIIUM 3a CBOC CcOOCTBEHHOE 6yI[y1J_[CC.

7 KJaacc
Ne i/ Tema KoauuecTBO 4acoB
1 BBenenne 4
2 [lepBoHavasibHBIEC CBEJICHUS O CTPOCHUU BEIIECTBA 6
3 BzauMmogeiicTBue Ten. MexaHudecKkue SABJICHUS 12
4 BzaumopneiictBue ten. CHIIb 11
5 JlaBiieHre TBEpIbIX TeJ, )KUJIKOCTeH U ra3zoB. [lepegaua nas- 12
JICHMS Ta3aMH U KUIKOCTIMU
6 JlaByieHre TBEPIBIX TEJ, KHUIKOCTEH U ra3oB. J[aBieHue xu/I- 9
KOCTH ¥ ra3a Ha MOTPYKeHHOE B HUX TeIO
7 Pabota u moutHocTh. DHeprus. IIpocTsie MEXaHU3MBbI 8
8 Pa6ora u moutHocTs. JHeprus. KI1/l mexannzma 5
9 O06o001IeHre B cucTeMaTH3anys 3SHaHUH 1
8 kaacc
Ne n/m Tema KoauuecTBO 4acoB
1 Tennosrie sBiaeHUs. KOTUUecTBO TEMIOTHI 12
2 TennoBsie siBNEHNS. ArperaTHbIe COCTOSHUS BEIIECTBA 11
3 DIIEKTPUYECKHE SIBICHUS. JIEKTPUIECKHN TOK 12
4 DnexTpuueckue sspneHus. 3akoH Oma Juist ydacTka 1enu 10
5 DJIEKTpUYECKUE SIBJIICHUS. TermoBoe JeHCTBUE TOKA 7
6 ONEKTPOMAarHUTHBIE SIBICHUS 5
7 CBETOBEIC SBICHHS 10
8 O0001IeHrEe B cucTeMAaTH3aIsl 3HAHUH 1
9 kJiace
Ne n/m Tema KoauuecTBO 4acos
1 3aKOHBI B3aUMOJICHCTBHUS U ABMKEHHS Ten. KuneMaTuka 12
2 3aKoHBI B3aMMOJICUCTBHS U IBMKEHUS Tel. JlnHamMuKa 11
3 3aKOHbBI B3aUMOAECUCTBUS U ABWKEHUS Ten. ViMmyiibe 11
4 MexaHnnueckue KojeOaHusi U BOJTHBL. 3BYK. XapaKTEPUCTHKH 10

BOJIH
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5 Mexannueckre KojaeOaHusi U BOJHBI. 3BYK. XapaKTepUCTUKU 5
3BYKa
6 DJIeKTpOMaruuTHoe nojie. MariutHoe nose 7
7 DIEKTPOMarHUTHOE 1oJj€. DJIEKTPOMAarHUTHAsI UHYKIIHS 10
8 DNeKTPOMarHuTHOE 1oJje. DIEeKTPOMarHUTHas MPUPOJA CBETa 8
9 CtpoeHue aTomMa U aTOMHOTO si/ipa. ATOMHAst SHEPTHs 12
10 CtpoeHue aTomMa U aTOMHOTO siipa. TepMosiiepHbIN CUHTE3 8
11 Ctpoenue u 3Botonus BeenenHoit 5
12 Hrtorosoe noBropeHue Kypca 3

Kpurepuii 1 HOpMBbI OlIeHKH 3HAHWH, YMEHHI, HABBIKOB 00Y4AKIIHUXCSl IPUMEHHUTEJIbHO K
Pa3Iu4YHBIM (p)OPMAM KOHTPOJIS 3HAHMIA.

OneHka 0TBETOB yyaluxcs

Ouenka «5» CTaBUTbCS B TOM CIy4ae, €CiH YJalluicsl TOKa3bIBaeT BEpHOE MOHUMaHKE (u-
3UYECKOM CYIIHOCTH pacCMaTPUBAEMBIX SIBJICHUW U 3aKOHOMEPHOCTEMN, 3aKOHOB U TEOPHUH, a TaK e
MPaBUIIbHOE OmpeereHne (PU3NUecKUX BEIMYUH, UX SIUHUI] U CIIOCOOOB U3MEPEHUS: TPABUIBHO
BBITOJIHSCT YEPTEXKHU, CXEMBI B TPaUKH; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY, COITPOBOXKAAET
paccka3 cOOCTBEHHBIMH IIPUMEPAMU, YMEET MPUMEHSATh 3HaHUSI B HOBOW CUTYAIlUU MPU BBIMOJIHE-
HUU NPAKTUYECKUX 3a/IaHUN; MOKET YCTAaHOBUTDH CBSI3b MEXK/1y U3y4YaeMbIM U PaHEE U3YUYEHHBIM
MaTepHajIoM MO Kypcy (PU3MKH, a TAKXKEe ¢ MaTepHaJioM, YCBOCHHBIM IIPU U3YYEHUH APYTUX Mpel-
METOB.

Ouenka «4» CTaBUTHCS, €CIIM OTBET YUCHUKA YAOBIETBOPSET OCHOBHBIM TPeOOBaHUSAM Ha
OLICHKY 5, HO J1aH 0€3 UCII0Ib30BaHMsI COOCTBEHHOTO IJIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHUS
3HAaHUW B HOBOW CUTYyallnH, 6€3 UCIIOIb30BaHMsI CBA3EH C paHee N3YyUEHHBIM MaTEpUAIOM U Marte-
pHUanoM, YCBOCHHBIM IIPU U3YYEHUHU Jp. IPEIMETOB: €CIIHM YUALIUICS JONYCTUI OJHY OLIMOKY WU
He OoJiee IBYX HEJJOYETOB M MOKET UX MCIPABUTH CAMOCTOSTENILHO WIIH C HEOOJIBIION MOMOILBIO
YUUTEIS.

Ounenka «3» cTaBUTHCS, €CIIU YYalMiCs MPAaBUIIBHO TOHUMAET (PU3MUYECKYIO CYLTHOCTD
paccMaTpuBaeMbIX SIBJICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTAENIbHbIE TPOOEbI B
YCBOEHHH BOIPOCOB Kypca (PU3MKH, HE MPENITCTBYIOLINE AaTbHEHIIIEMY YCBOSHHUIO BOIIPOCOB MPO-
rPaMMHOTO MaTepuaia: yMeeT IPUMEHTh MOJTyYeHHbIE 3HAHUS TPU PELIEHUH MPOCTHIX 33]a4 C
UCIIOJIb30BAaHUEM TFOTOBBIX (DOPMYJI, HO 3aTPYAHSETCS MPHU PEIICHUH 3a/1a4, TpeOyIOMHUX npeodpa-
30BaHMS HEKOTOPBIX (POpMyJI, JOMYCTHI HE O0Jiee 0THOM Tpy0oit OMMOKH U IBYX HETOYETOB, HE
6osiee ofHOM TPYOOIt M 0/1HOM HETpyOOo#t oMOKH, He 6oee 2-3 HerpyObIX OIIMOOK, OJJHOM HErpy-
0ot omMOKY M TPEX HEAOUYETOB; JOMYCTUI 4-5 HEIOUETOB.

Ouenka «2» CTaBUTCS, €CIIM YJalllUiicsl HE OBJIaJIe] OCHOBHBIMU 3HAHUSIMU U YMEHUSIMU B
COOTBETCTBUU C TPeOOBAHUSAMHU IPOrPaMMBbI U AOMYCTUI O0JIbIIe OITUOOK U HEAOUYETOB YEM HEOO-
XOJIUMO ISl OLIEHKU <«3».

Ounenka «1» cTraBUTCA B TOM Ciy4ae, €CIM YYeHUK He MOXKET OTBETUTh HU Ha OJMH U3 M0-
CTaBJICHHBIX BOIIPOCOB.

OueHKa KOHTPOJbHbIX Pad0T
Ouenka «5» craButcs 3a paboTy, BBIIOJHEHHYIO TMOJTHOCTBHIO 0€3 OMMOOK U HEIOYETOB.
Ouenka «4» cTaBUTCS 32 padOTY BBIMIOJHEHHYIO MTOJTHOCTHIO, HO TTPH HAJIMYWU B HEW HE 00-
Jiee oAHOU TpyOoit U 0THOM HErpyOOi OIMMOKK M OJHOTO HeouETa, He Oosee TPEX HeAOUYETOB.
Ouenka «3» CTaBUTCS, €CITM YISHUK NMPABUIILHO BBITIOJHUI HE MeHee 2/3 Bcel paboThl
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WIN JOMYCTHI He Oosiee o HOU Tpy0oit OIMOKK U.JBYX HEJJOYETOB, HE OoJiee OHOM rpy0oil ommo-
KM M OJTHOM HEerpyOoil omuOKku, He OoJiee TpeX HEerpyObIX OMMUOOK, OJHON HErpyood OmMOKH W
TpeX HEIO04YETOB, IPU HAIWYUU 4 - 5 HEAOYETOB.

Ouenka «2» CTaBUTCSA, €CIIM YUCIIO OMIUOOK M HEJOUYETOB MPEBBICUIIO HOPMY JIJISl OLIEHKH 3
WJIY TIPAaBUIIBHO BBITIOJTHEHO MeHee 2/3 Bceid paboThI.

Ouenka «1» cTaBUTCS, €CIIM YYEHUK COBCEM HE BBITIOJIHUI HU OJJHOTO 3a/IaHUS.

OueHka TeCTOBBIX padoT

Ouenka «5» craBuTcs 3a padboTy, BbIMoTHEHHYIO Ha 80%-100%.

Ouenka «4» ctaBuTCs 32 paboOTy BIMONIHEHHYIO Ha 60%-79%.

Ouenka «3» cTaBuTCs 32 padoTy BhINoJHEHHYIO Ha 40%-59%.

Ouenka «2» ctaBuTCs 32 padoTy BhINoOIHEHHYIO MeHee 40%.

Ouenka «1» cTaBUTCS, €CIIM YYEHUK COBCEM HE BBIMIOJIHWII HU OJJTHOTO 3a/IaHus

Ouenka J1a00paTOPHLIX PadoT

Ouenka «5» cTaBUTCSA, €CIIM y4YaIIHICs BBIOIHSAET padoTy B MOJIHOM 00BbeMe ¢ coOmIoIe-
HUEM HEO0OXOANMOM MOCIIEeI0BATEIFHOCTH TPOBEACHUS ONBITOB U U3MEPEHUI; CAMOCTOATEIBHO U
paloHaIbHO MOHTUPYET HE00X0uMOe 000pyI0BaHUE; BCE OMBITHI IPOBOAUT B YCIOBHSIX U pe-
KUMax, 00eCIIeUHBAIOIINX TOTYyYCHHUE MPABUIIBHBIX PE3YJIbTaTOB M BBIBOOB; COOIIIOIaeT TpeOoBa-
HUS IPaBUJI 0€30MIaCHOCTH TPYAQ; B OTUYETE MPABUIILHO M aKKypaTHO BHITIOJIHSET BCE 3aMKCH, Ta0-
JIUIIBI, PUCYHKH, YEPTEIKH, TPAPUKH, BEIYUCIICHUS; TPABIIIHO BBIITOJIHSCT aHAIIN3 ITOTPEITHOCTEH.

Ouenka «4» CTaBUTCSA, €CIIM BHITIOJTHEHBI TPEOOBAHUS K OLIEHKE «5» , HO OBLIO JOMYIIEHO
JIBa - TPU HEJIOUETa, HE OO0JIee OJTHON HErpyOOil OITMOKY U OJTHOTO HEJ0UETa.

Ounenka «3» craBuTCsi, ecau paboTa BHIOJHEHA HE IMOJHOCTHIO, HO OOBEM BBI-
MOJITHEHHOM YAaCTH TaKOB, TIIO3BOJISICT IMOJYYUTh TPABUIBHBIC PE3YyJbTaThl W BBIBOJBI: €CIIH B
X0J1e TIPOBEACHHSI ONbITA U U3MEPEHUN OBLIN JIOMYIICHBI OITUOKHU.

Ouenka «2» craBuUTCs, eciu paboTa BBIMOJHEHA HE TOJHOCTBIO U OOBEM BbI-
MOJTHEHHOM YacTu paboThl HE MO3BOJISET CAENaTh MPABUIIBHBIX BHIBOJIOB: €CIIU OIBITHI, U3MEPEHHUSI,
BBIYHUCIICHSI, HAOJIOACHUS TIPOU3BOIMIIUCH HEMTPABUIIHHO.

Ouenka «1» cTaBUTCSA, €CIIM yYaIIMICS COBCEM HE BBITIOIHUI PaboTy.

Bo Bcex cayyasx olneHKa CHHXKAeTCsl, €ClIU YUYEHUK He co0JIro 1l TpeOoBaHus IpaBUil 6€301acHo-
CTH TpyJa.

I'pyObiMu cuuTalOTCS cJieayonue OMmnOKH:
v’ He3HaHHE ONpe/IeIeH st OCHOBHBIX MMOHATHH, 3aKOHOB, IPABHJI, OCHOBHBIX MOJIOKEHHUI TEO-
puu, -He3HaHue GPopMyIl, OOIIETTPUHATHIX CUMBOJIOB 0003HAYCHUM (PU3NUYECKUX BETUYHH,
€UHUL UX U3MEPEHUS;
HE3HaHNE HAMMEHOBAHUN €UHUI] U3MEPEHUSI,
HEYMEHUE BBIICIIUTH B OTBETE IIABHOE,
HEYMEHUE TPUMEHSTh 3HAHUS JJI PEIIeHUS 3a/1a4 U O0BsICHEHUS (PU3NUECKUX SBIICHUM,
HEYMEHUE JeNIaTh BBIBOJBI U 00OOIICHHS,
HEYMEHHUE YUTATh U CTPOUTH TPaQUKH U IPUHIIUITHAIBHBIC CXEMBI,
HEYMEHHE MOJITOTOBUTH YCTAHOBKY WJIH TaOOpaTopHOE 000pyI0BaHKE, TPOBECTH OTIBIT, HE-
00XO0AMMBIEC PacUeThl UJIM UCIIOJIb30BATh TIOJYYCHHBIC JJaHHBIC JIJIST BEIBOJIOB,
HEYMEHHE TOJIb30BAThCS YYCOHUKOM U CIIPABOYHUKOM IO (PU3UKE U TEXHUKE,
HapyIIeHne TEXHUKHU 0€30MTaCHOCTH TIPH BBIMOJTHEHUN (U3UIECKOTO IKCIIEPUMEHTA,
HeOpeKHOEe OTHOIICHUE K 1a00paTopHOMY 000PYAOBAHUIO U U3MEPUTEILHBIM IPUOOPAM.

ANANENENENAN

ANANRN

K HerpyObIiM ommOKkam cienyer OTHECTH:
v HETOYHOCTH (HOPMYJIHPOBOK, OTIPEICTICHH A, TOHATHH, 3aKOHOB, TCOPHIA, BEI3BAHHAS HETIOJ-
HOTOM 0XBaTa OCHOBHBIX IIPU3HAKOB OIIPEAEIIAEMOr0O TOHATUS NN 3aMEHON OJTHOIO-/IBYX
13 9TUX MIPU3HAKOB BTOPOCTEIIEHHBIMU,
v’ OIIUOKY MPH CHATHH TIOKAa3aHU I C H3MEPUTENBLHBIX IPHOOPOB, HE CBA3AHHBIE C ONpe/eie-
HUEM LIEHBI JI€JICHNUS IKaJbl ( HAPUMED, 3aBUCSILIUE OT PaCIOIOKEHUS U3MEPUTEIbHBIX
prOOpPOB, ONITHUECKUE H AP.),
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OLIMOKH, BEI3BAaHHbBIE HECOOJIIOJICHUEM YCIOBUI MPOBEJICHUS OTIBITA, YCIOBUI paboTHI U3-
MepUTETHLHOTO Mprdopa ( HeypaBHOBEILIEHHBI BECHI, HE TOYHO OMpe/esieHa TOUKa 0TCUYeTa),
OIIMOKH B YCIOBHBIX 0003HAYCHHUSAX HA MPUHIMITHAIBHBIX CXEMaxX, HETOYHOCTh rpaduka u
ap.,

HEPaLMOHAIbHBIN METO/ PEILICHUS 3aJa4l WM HEJOCTaTOYHO MPOIyMAaHHbIH IJIaH YCTHOTO
oTBeTa ( HapyIIEHUE JIOTUKH, TOJIMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBI-
i),

HEpalMOHAIbHBIE METO/IbI padOTHI CO CIIPABOYHOM U IPYrod JIUTEpaTypou,

HEYMEHHE pelaTh 3aJaun B 00IEeM BHIE.
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