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1. Ilnanupyemble pe3yJibTaThl H3Y4eHHs Kypca pU3NKH B CpegHeil mKoe:

JIl/I‘lHOCTHble, MeTalnpeaAMETHbIC, NIPEIMETHBIC PE3YyJbTaTbhl OCBOCHUSA y‘lCﬁHOFO npeamera

JInyHOCTHBIMHU pe3ynbTaTaMu 00yueHHs (PU3UKE B OCHOBHOM LIKOJIE SBIISIFOTCS:

1. Poccwiickast rpaxaaHCKas UACHTUYHOCTD (MATPUOTU3M, YBaKeHHe K OTEYEeCTBY, K MPONLIOMY U
HACTOSIIIEMY MHOTOHAIIOHAILHOTO Hapoa Poccru, 4yBCTBO OTBETCTBEHHOCTH U JIoJTa Tiepenl PoquHOiM,
uaeHTrudUKaIus ceds B KauecTBe rpaxkaannHa Poccnu, cyObeKTHBHASI 3HAYMMOCTh HCTIOJh30BaHHUSI
PYCCKOTO 53bIKa U SI3BIKOB Hapo10B Poccnu, oco3HaHue v OINyIICHHUE THYHOCTHOW COMTPHYACTHOCTH
cynp0e poccuiickoro Hapoaa). Oco3HaHNEe STHUIECKON MPUHAIIIS)KHOCTH, 3HAHNE UCTOPUH, SA3bIKA,
KYJIBTYpPhI CBOETO HapoJla, CBOET0 Kpasi, OCHOB KYJbTYPHOTO Hacleaus HapoaoB Poccuu u uenosevyecTna
(MICHTUYHOCTP YEIIOBEKA C POCCUHCKOM MHOTOHAIIMOHAIBLHON KYJIbTYPO, COMPUYACTHOCTh HCTOPUU
HapoJ0B U TOCYAApCTB, HAXOJUBIIHUXCS Ha TEPPUTOPUN COBpEMEHHOM Poccun); nuTepuopusanus
TYMAaHUCTUYCCKUX, ICMOKPATUYCCKUX U TPpaJUITUOHHBIX HCHHOCTCI‘/'I MHOI'OHAaIITMOHAJIBHOI'O pOCCI/II\/'ICKOFO
obmrectBa. Oco3HaHHOE, YBaXKHUTEILHOE M JOOpOXKeTaTeIbHOE OTHOILIICHNE K HCTOPHH, KYJIBTYpE,
PEITUTHY, TPAJHIUSIM, A3bIKaM, IIEGHHOCTSIM Hapo10B Poccuu U Hapoa0B Mupa.

2. ['OTOBHOCTH ¥ CITOCOOHOCTH 00YYAIOIIUXCS K CAMOPA3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIMU K 00YYESHHUIO U MO3HAHHIO; TOTOBHOCTh U CIIOCOOHOCTH K OCO3HAHHOMY BBIOOPY H
MOCTPOCHHUIO TalTbHEHINCH HHANBUIYaTbHON TPACKTOPUH 00pa30BaHus Ha 0a3e OPUECHTUPOBKH B MUPE
npodeccuii U MPoPeCcCHOHANTBHBIX MPEIIOYTCHHUH, C YYETOM YCTOWYHMBBIX MMO3HABATEILHBIX HHTEPECOB.

3. Pa3Butoe MopalibHOE CO3HAHNE M KOMIIETEHTHOCTh B PELICHUH MOPAJIBHBIX ITPOOJIEM Ha OCHOBE
JIMYHOCTHOTO BbIOOpa, (HOPMHUPOBAHNE HPABCTBEHHBIX YyBCTB U HPAaBCTBEHHOI'O IIOBEACHUS,
OCO3HAHHOT'O ¥ OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHBIM IOCTYIKaM (CIIOCOOHOCTH K
HPaBCTBEHHOMY CaMOCOBEPILECHCTBOBAHUIO; BEPOTEPIIUMOCTb, YBAXKHUTEIIbHOE OTHOIIEHHUE K
PEJIMTHO3HBIM YyBCTBaM, B3TJISJIaM JIIOJIEN MM UX OTCYTCTBHUIO; 3HAHHE OCHOBHBIX HOPM MOPAJIH,
HPaBCTBEHHBIX, TyXOBHBIX UEAJIOB, XPAHUMBIX B KYJIBTYPHBIX TPaJUIMIX Hapo10B Poccum, roTOBHOCTH
Ha UX OCHOBE K CO3HATEJIbHOMY CaMOOTIPAaHWYEHHUIO B TIOCTYIIKAX, IOBEACHUH, PACTOYUTEIHLHOM
noTpeOuTENbCTBE; CHOPMUPOBAHHOCT MPEACTABICHUH 00 OCHOBaX CBETCKOM STHKH, KyJIbTYPHI
TPaJULHUOHHBIX PETUTUH, X POJIM B Pa3BUTHUU KYJIBTYphl U UCTOpHK Poccuu U yenoBeyecTsa, B
CTaHOBJICHUH T'Pa’KAAHCKOTO OOIIECTBA U POCCHICKOM TOCYAapCTBEHHOCTH; IOHUMAaHUE 3HAYCHUS
HPaBCTBEHHOCTH, BEPHI U PEJIUTHHU B )KU3HH YeJIOBEKa, CeMbH U 00mecTBa). CHopMUPOBaHHOCTD
OTBETCTBEHHOI'O OTHOLICHUS K YYCHHIO; YBAXXUTEIBHOTO OTHOLICHUS K TPYAY, HAJIMUKE OIbITA y4acTUs B
COLIMAJIFHO 3HAaYNMOM TpyJe. Oco3HaHHe 3HAYEHHS CEMBU B JKM3HU YeJOBEeKa U 0O0IeCTBa, MPUHITHE
[EHHOCTH CEMEHHOM KH3HU, YBRKUTEIBHOE H 3a00TIMBOE OTHOIICHUE K WICHAM CBOCH CEMbH.

4. CchopMUPOBaHHOCTH LIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHON MPAKTHKH, YIUTBIBAIOIIETO COI[HATIBHOE, KyJIbTYPHOE, SI3BIKOBOE,
JyXOBHOE MHOT000Opa3ue COBPEMEHHOTO MHUpA.

5. Oco3HaHHOE, YBAKUTEIFHOE U JOOPOXKENATEIBHOE OTHONICHHUE K JPYrOMY YelIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHHIO, KYJIBTYPE, S3bIKY, BEPE, TPAXKIaHCKOH MO3UIMH. | 0TOBHOCTH U CIOCOOHOCTH BECTH
JIUAJIOT C IPYTHUMH JIFOABMHE U JIOCTHTaTh B HEM B3aWMOIIOHUMaHUS (MAeHTHUKAIUS ceOs Kak
MTOJTHOTIPABHOTO CyOBEKTa OOIIEHHSI, TOTOBHOCTh K KOHCTPYHPOBAHHUIO 00pa3a mapTHepa Mo JHasory,
TOTOBHOCThH K KOHCTPYHUPOBAHHIO 00pa3a JIOMYCTUMBIX CIIOCOOOB JMAIora, TOTOBHOCTh K
KOHCTPYHMPOBAHHUIO MTPOLIECCa JUAIOra KaKk KOHBEHIIMOHUPOBAaHHSI HHTEPECOB, MPOLIEAYP, TOTOBHOCTh
U CHOCOOHOCTH K BEACHUIO IEPETOBOPOB).

6. OCBOCHHOCTb COLIMAIBHBIX HOPM, IPAaBHJI MMOBECHHUS, POJIeH U (OPM COLUATILHOM KU3HH B TPYIIaX U
coobmiecTBax. Y4acThe B IIKOJIEHOM CAMOYIPABICHUH U OOIECTBEHHOH KU3HH B TIPE/IETaX BO3PACTHBIX
KOMIIETEHLIUH C YY€TOM PETMOHAIBHBIX, STHOKYJIBTYPHBIX, COL[UAIBHBIX U SKOHOMUYECKHUX
ocobeHHocTel (popMuUpoBaHUEe TOTOBHOCTH K YUACTHIO B IIPOLIECCE YIIOPSAOUCHHSI COLMANBHBIX CBS3CH U
OTHOILCHHH, B KOTOPBIE BKJIIOUYEHBI ¥ KOTOPbIE (OPMHUPYIOT CaMHU ydaluecs; BKIFOUCHHOCTh B



HENOCPEICTBEHHOE TPaXTaHCKOE YIacTHe, TOTOBHOCTD y4aCTBOBATh B )KH3HEIEATEIHHOCTH
MOJIPOCTKOBOTO OOIIECTBEHHOTO OOBEAMHEHNS, IPOTYKTUBHO B3aMMO/ICHCTBYIOIIETO C COITHATEHOM
CpeJIoi 1 COIMANBHBIMHI WHCTHTYTaMU; HACHTH(UKAMs ceOs B KauecTBe CyOhEeKTa COIMATbHBIX
npeoOpa3oBaHnil, 0CBOCHHNE KOMITETEHTHOCTEH B c(pepe opraHn3aTOPCKOH MeATEITHPHOCTH;
WHTEPUOPHU3AINS [ICHHOCTEH CO3HMIATENEHOTO OTHOIICHHS K OKPY KaroIIel N1edCTBUTETFHOCTH,
LEHHOCTEH COLMaIbHOTO TBOPUECTBA, LICHHOCTH MPOAYKTUBHOW OpraHU3allMi COBMECTHOM
JeATEeIFHOCTH, CaMOpeau3alliy B TPYIIE U OpPraHU3aliy, IEHHOCTH «IPYTroroy» Kak paBHOIPABHOTO
napTHepa, GOpMUPOBAHUE KOMIICTCHIIUN aHATN3a, IPOCKTHPOBAHUS, OPTaHU3aIuH JICATSIIEHOCTH,
peduiekcun U3MEHEHHH, CII0COO0B B3aMMOBBITOTHOTO COTPYAHHYECTBA, CIIOCOO0OB peair3aliu
COOCTBEHHOTO JTUACPCKOTO ITOTEHITHAIA).

7. ChopMHpPOBaHHOCTH IEHHOCTH 3I0POBOT0 M 6€301acHOr0 00pa3a KU3HU; UHTEPHOPU3ALUS [TPABUIT
MHUBHIYaJIbHOTO M KOJUIEKTHBHOTO 0€30MaCHOTO MOBE/ICHHS B YPE3BBIYANHBIX CUTYAIHSIX,
YTPOKAIOLIUX KHU3HU U 3I0POBBIO JIFOJICH, IIPaBUII TIOBEJCHHUS Ha TPAHCIIOPTE M HA TOPOTax.

8. Pa3BUTOCTh ACTETHYECKOTO CO3HAHUA Yepe3 OCBOEHHE XY/J0’KECTBEHHOI0 Hacienus HapoaoB Poccun u
MHpPA, TBOPUYECKON AEATEIEHOCTH ICTETHYECKOT0 XapakTepa (CIOCOOHOCTh MOHUMATh Xy 10’KECTBEHHbIE
MPOM3BENEHHS, OTPAXKAIOLINE PAa3HbIE AITHOKYJIBTYPHBIE TPAJULINH; CHOPMUPOBAHHOCTH OCHOB
XYZA0KECTBEHHOM KyJIbTYPbl 00yUaIOIKXCs KaK 4aCTH UX O0ILIei [yXOBHON KYyJIbTYpBhI, KAK 0CO00T0
croco0a MMOo3HaHUs KU3HHU U CPEICTBA OPraHU3alMU OOLICHUS; ICTETUYECKOE, SMOLIOHAIIBHO-
[EHHOCTHOE BUJICHHE OKPYKAIOIIETO MUPA; CIIOCOOHOCTH K SMOIIMOHANBEHO-IICHHOCTHOMY OCBOCHHUIO
MHpa, CAMOBBIPAKEHHUIO U OPUEHTALINU B Xy/10)KECTBEHHOM U HPAaBCTBEHHOM IPOCTPAHCTBE KYJIBTYPHI;
yBa)K€HHE K UCTOPHH KyJIbTyphl cBoero OTedyecTBa, BRIPRXKEHHOM B TOM YHCIIe B TOHUMaHUH KPACOTHI
YeJI0BeKa; IOTPEOHOCTH B OOIICHUH € XyI0’KECTBEHHBIMH IPOU3BEICHUAMH, CHOPMHUPOBAHHOCTD
AKTHBHOT'O OTHOIIEHHA K TPAIULMAM XyI0KECTBEHHON KYJIbTYPBI KAK CMBICIIOBOM, SCTETHUECKOU 1
JMYHOCTHO-3HAYMMOW [IEHHOCTH).

9. ChopMHpOBaHHOCTH OCHOB 3KOJIOTHYECKOH KYJIbTYPhI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIUICHHS, HAJTHYUE OTBITA SKOJIOTMISCKA OPUESHTHUPOBAHHOMN pedieKCHBHO-
OILICHOYHO! U TPAKTHYECKOMN JIEATETHbHOCTH B )KU3HCHHBIX CUTYAIMAX (TOTOBHOCTh K UCCIIEIOBAHUIO
MIPUPOJIBI, K 3aHATHAM CEIbCKOX03IHCTBEHHBIM TPYAOM, K XYI0KECTBEHHO-3CTETHYECKOMY OTPAKESHUIO
MPUPOJIBI, K 3aHATHAM TYPU3MOM, B TOM YHCIIC SKOTYPU3MOM, K OCYILIECTBICHHUIO TIPUPOTOOXPAHHON
JIeATEITLHOCTH).

MeTanpeaMeTHbIepe3yabTaTbl 00yueHHs (PU3MKE B OCHOBHOH IIKOJIE BKIIOYAIOT MEXIIPEIMETHBIE
NIOHATHS U YHUBEPCaJIbHble yueOHbIe AeHCTBUA (PETYIISITUBHBIC, TI03HABATENbHBIE, KOMMYHUKATHBHBIE).

MemnpenMeTmﬂe NMOHATHSA

YcnopueM GOpMUPOBAHHS MEKIPEAMETHBIX TTOHATHIH, TAKUX, KaK CHCTeMa, AaKT, 3aKOHOMEPHOCTH,
(eHOMEH, aHaIN3, CHHTE3 SIBIIACTCS OBJAICHHE 00YYaIONMMUCSA OCHOBAMH YHTATEIbCKON KOMIICTCHIIHY,
npruoOpeTeHre HABBIKOB PaObOTHI ¢ MHPOPMAITUCH, YUaCcTHe B IPOSKTHOMN IeATeIbHOCTH. B 0CHOBHOM
IIKOJIE TIPOIOIDKAETCS paboTa Mo (GOPMHUPOBAHUIO M PA3BUTHIO OCHOB YHUTATEILCKOW KOMITETCHITUH.
OO0yyaromimecs OBIaJICIOT YTEHHEM KaK CPEJICTBOM OCYIIECTBICHUS CBOMX JabHEHUIIINX TUIAHOB:
HPOJIODKECHUSI 00pa30BaHKs M CaMOOOPa30BaHMsI, 0CO3HAHHOTO ITAHMPOBAHHUS CBOETO aKTYaIbHOTO U
IMEPCIEKTUBHOI'O Kpyra 4YT€HUA, B TOM YUCJIE JOCYTOBOI'o, IIOATOTOBKHU K prHOBOﬁ u CO].[HaHBHOfI
JICATEIIbHOCTU. Y BBIIYCKHUKOB OyeT chopMUpOBaHa MOTPEOHOCTh B CUCTEMATHYSCKOM YTCHUN KaK
CpeJICTBE TIO3HAHUS MHpPa U ce0s1 B 3TOM MUpPE, TApMOHU3AI[MH OTHOIIICHUH YelIoBeKa U 00IIeCTBa,
CO3/1aHUU 00pa3a «IOTPeOHOTO OYIYIIETo».

[pu u3ydyennu puszuku oOyvaronecs yCoBepIICHCTBYIOT MPUOOPETEHHBIE HABBIKHA PAdOTHI C
uHpopmanueii ¥ TonoiaHAT ux. OHU CMOTYT paboTaTh ¢ TEKCTaMH, IPe0Opa30BHIBATH U
MHTEPIPETUPOBATH COACPIKAIIYIOCS B HUX HH()OPMAIIHIO, B TOM YHCIIE:

¢ CUCTCMATHU3HUPOBATh, COIOCTABJIATH, AHAJIM3UPOBATD, 0606I_LIaTL 1 UHTCPIIPETUPOBATH I/IH(i)OpMaLII/IIO,
COACPIKAIIYIOCA B TOTOBBIX I/IH(I)OpMaLII/IOHHI:IX 06’L6KT3X;



* BBIJICJIATH TIaBHYIO U M30BITOUHYIO UH(POPMAIIHIO, BHITOIHITE CMBICIIOBOE CBEPTHIBAHHE BBIJCIICHHBIX
(haKTOB, MBICJICH; TIPEACTABIIATh HHPOPMAITHIO B CKATOM CIIOBECHOM (hopme (B BHIIE TIJIaHA FITH TE3UCOB)
Y B HaIISTHO-CUMBOJIMICCKOM opMe (B BuIe TaOIUIl, rpadMIECKUX CXEM U IHarpaMm, KapT MOHATHH —
KOHIICTITYaJILHBIX JIMarpaMM, OTTIOPHBIX KOHCIIEKTOB);

¢ 3aII0JIHATH U OOIIOJIHATH Ta6J'II/II_IBI, CXEMBI, fuarpaMmabl, TEKCTHI.

B xone n3yuenust puszrku o0yvarommecs NpuoOpeTyT ONBIT IPOSKTHOMN JCATEIBHOCTH KaK 0CO00M
(hopMbI yaeOHOH pabOTHI, CIIOCOOCTBYIOIIEH BOCITUTAHUIO CAMOCTOSTENIEHOCTH, HHUITUATHBHOCTH,
OTBETCTBEHHOCTH, TIOBBIIICHUIO MOTHBAIIUH U 3()PeKTUBHOCTH yueOHOU AEATENLHOCTH, B X0JIE
peanu3aiuy KCXOHOTO 3aMbICiIa Ha IPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHHEM BHIOMPATh aJICKBATHEIC
CTOSIIIEH 3a/1a4e CPe/ICTBA, IPUHUMATH PEIICHHS, B TOM YHCIIC U B CUTYaIlUAX HeonpeaeneHHocTH. OHK
MOJTy4aT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTH K Pa3pa00TKe HECKOJIBKUX BAPUAHTOB PEUICHHIA, K TIOUCKY
HECTAHJIAPTHBIX PEIICHUM, IIOUCKY U OCYIIIECTBICHUIO HAN0O0JIee TPUEMIIEMOTO PEIICHUS.

PeryasituBHabie YY ]|

1. YmeHHe caMOCTOSATENBHO ONPEENATh e 00yUYeH s, CTABUTh U ()OPMYITUPOBATH HOBBIE 33]a4H
B yueOe 1 TI03HABATEIHHOMN IEATEIHPHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI CBOCH
I03HABaTEIbHON NESITCILHOCTH.

Oo0yuarommiicst CMOKeT:
* aHAJIM3UPOBATH CYIICCTBYIONIHNE U ITAHUPOBATH OyIyIe 00pa3oBaTeIbHbBIC PE3YNIbTATHI;
* HICHTU(QHUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U OTPEACIATH MIABHYIO IPOOIEMY;

* BBIIBUTATh BEPCHU PELICHUsI TPOOIEMBI, (POPMYIUPOBATh THIIOTE3bI, IPEABOCXUIATH KOHEUHBIH
pe3yIbTar;

¢ CTaBUTH LIECJIb ACATCIIBPHOCTH HA OCHOBEC OHpGI[GJIGHHOfI HpOGHeMBI " CYHICCTBYIOIIINUX BO3MO)I(HOCTCI>’I;
° q)OpMyanOBaTB y‘le6HLIe 3aJa4M KakK marv JO0CTHXXCHUA IIOCTaBJICHHOM OCIn ACATCIIBHOCTH,

* 000CHOBBIBATh HCJICBbIC OPUCHTUPBI U IPUOPUTCTHI CChJIKAMHU HAa ICHHOCTH, YKAa3bIBas U 000CHOBBIBAs
JIOTUYCCKYIO ITOCJICA0BATCIbHOCTL IArOB.

2. YMeHne caMOCTOSTEIbHO IJIAHUPOBATD ITYTU JOCTUIKCHUS ueneﬁ, B TOM 4HCJIC AJIbTCPHATUBHBIC,
OCO3HAaHHO BBI6PIpaTI> HanboJee 3(1)(1)6KTI/IBHLIG CIIOCOOBI PCUICHU y‘ieGHLIX M MMO3HAaBaTCJIBbHBIX 3aa4.

Oo0yuawomumiicst CMOKeT:

* ONPEJICIIAThL HEOOXOAUMBIC JecTBHE(s1) B COOTBETCTBHHU C YYeOHOM U NO3HABATEILHON 3aauei u
COCTaBIISITh AJITOPUTM UX BBITIOJIHEHUS;

* 000CHOBBIBATh U OCYIIECTBIISATH BEIOOp Hanboee 3 pekTHBHBIX CIOCOOO0B pelIeHus YUeOHBIX U
MO3HABaTENbHBIX 33134,

* ONPECIIATh/HAX0AUTh, B TOM YUCIIE U3 IPEUIOKEHHBIX BAPUAHTOB, YCAOBHS IS BBIMOJIHEHUS Y4eOHOM
Y TMO3HABATEIIFHOM 3a7a4H;

¢ BBICTPAMBATh )KU3HCHHBIC IIJIAaHBI HA KPATKOCPOYHOC GYJIYHICG (3a${B.]'I$ITI) LEJICBBIC OPUCHTHUPLI, CTABUTH
AJICKBAaTHBIC UM 3a/Ia4yu U IIpeajiaratb }IeﬁCTBHH, YKa3blBas U 000OCHOBBIBas JIOTUYECKYIO
IIOCJICA0BATCIIbBHOCTD HIaFOB);

* BEIOMPATH M3 MPETOKEHHBIX BAPHAHTOB M CAMOCTOSATENFHO UCKATh CPEICTBA/PECYPCHI TS PEIICHIS
3a1a491/ IOCTYDKEHHUS LIETIH;

¢ COCTABJIATH IJIAaH PCHICHUA HpO6J’I€MBI (BI:IHOJ'IHCHI/I}I IMPOCKTA, MPOBCACHUA I/ICCHG,Z[OBaHI/IH);



* OTIPEIENIATh OTEHIINATBHBIE 3aTPYIHEHHS TIPH PEIIEHUH YIeOHOW U TTO3HABATEbHOMN 33/1a4H H
HaXOIWTH CPEJICTBA [Tl UX YCTPaHEHMUS;

* OIMCHIBATh CBOM OIIBIT, O(bOpMJ'Iﬂ}I €ro 1jid nepeaauv Apyrum JroAsM B BUAC TCXHOJIOTUU PCIICHUSA
IMPAKTHYECCKHUX 3aaa4 OIPEACIICHHOI'O KJIacca,

¢ MJIAHUPOBATH U KOPPCKTUPOBATH CBOIO MHAUBUAYAJIbHYIO O6pa3OBaTCJ'ILHyIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTH CBOU AEUCTBUSA C IMJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIATH KOHTPOJIb CBOEH
JEeSITeIBHOCTH B IpOLecce TOCTIKEHHS Pe3ysIbTaTa, ONpeAessTh CIIOCOOb! ICHCTBUI B paMKax
NPEIJIOKEHHBIX YCIOBUN M TpeOOBaHMH, KOPPEKTUPOBATH CBOM JEHCTBUS B COOTBETCTBHH C
u3MeHstonIeica curyanueit. OOy4aromunicst CMOXeT:

* ONIPEJENIATH COBMECTHO C MEJaroroM ¥ CBEPCTHUKAMU KPUTEPUH MJIAHUPYEMBIX PE3YIbTaTOB U
KPUTEPHHU OLICHKH CBOEH Y4eOHOH eI TeIbHOCTH;

* CUCTEMaTH3UPOBAaTh (B TOM YKCIIe BEIOMPATh IPHOPUTETHBIC) KPUTEPHHU TUIAHUPYEMBIX PE3YJILTaTOB U
OLICHKH CBOEH ESTEIbHOCTH;

* OTOMpATh MHCTPYMEHTHI JJISl OLICHUBAHUSI CBOCH IEATETLHOCTH, OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH
JeSITebHOCTH B PAMKaX MPEUIOKEHHBIX YCIOBHH U TpeOOBaHUIA;

* OICHUBATH CBOIO ACATCIIBHOCTD, APT'YMCHTUPYA NPUIUHBI JOCTUIKCHUA UIINU OTCYTCTBUA
IUIAHUPYEMOT'O Pe3yJIbTaTa;

* HaXOJUTh JIOCTATOYHBIE CPECTBA IS BHITIOTHEHNS YUEOHBIX ACHCTBUN B N3MEHSIOMICHCS CUTYAIHH
W/WJTH TIPH OTCYTCTBHH TUIAHUPYEMOTO Pe3yJIbTarta;

* paboTas 1o cBOeMy IUIaHy, BHOCHUTh KOPPEKTUBBI B TEKYILYIO JESTEIBHOCTh HA OCHOBE aHAJIM3a
W3MEHEHUI CUTyaluu A7 TOJyYeHHUs 3alJIaHNPOBAHHbBIX XapaKTEPUCTHK NIPOAYKTa/pe3yibTara,;

* yCTAHABIMBATD CBSI3b MEX/Y [TOJYUCHHBIMU XapaKTEPUCTUKAMH MPOAYKTA U XapaKTEPUCTUKAMU
nporiecca JesITeNbHOCTH M 110 3aBEPLICHUH JIESITEIbHOCTH MpelaraTb H3MEHEHHE XapaKTEPUCTHK
mporecca i MOJyueHus! YIyqIIeHHBIX XapaKTePUCTHUK MPOAYKTa;

¢ CBCpATH CBOU HCﬁCTBHSI C ICJIbIO U, IIPpU HCO6XO,I[I/IMOCTI/I, HUCIIPABJIATH OIIKMOKU CAMOCTOSATEILHO.

4. YMmeHue OLICHUBATDH IMMPABUIIBHOCTDH BbIIIOJTHCHUA yqe6H0171 3aaa4u, COOCTBEHHBIEC BO3MOKHOCTH €€
peuiCHus.

Oo0yuawomumiicst CMOKeT:
* OTIpENIENATh KPUTEPUH MPABMIILHOCTH (KOPPEKTHOCTH) BBITIOJTHEHUS YUeOHOH 3a1auH;

¢ aHAJIM3UPOBATH U 000CHOBBIBATH IMPUMCHECHUEC COOTBECTCTBYIOIIECTO MHCTPYMCHTAPUA AJId BBIIIOJTHCHUA
yueOHOH 3a1a4m;

* CBOOOTHO TIOJIH30BAThCS BEIPAOOTAHHBIMU KPUTEPHUSIMH OIICHKH U CAMOOIICHKH, UCXOJIS U3 TSN U
MMEIOIIHUXCS CPENICTB, Pa3jindas pe3ysIbTaT U CIIOCOOBI JEHCTBHUI;

¢ OIICHUBATb NPOAYKT cBOCi ACATCIBHOCTH I10 3a/JaHHBIM H/UIIH CaMOCTOSTEIHHO OMpEACIICHHBIM
KPUTEPpHUAM B COOTBETCTBHU C LEJIBIO ACATCIBHOCTH,

* 000CHOBBIBaTh AOCTHXMMOCTH 1I€JIH BEIOPaHHBIM CIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHHUX
PECYPCOB U IOCTYIIHBIX BHELTHUX PECYPCOB;

° (I)I/IKCI/II)OBaTB " aHAJIM3UPOBATH AUHAMUKY COOCTBEHHBIX 06pa3OBaTeJ'ILHBIX PE3YJIbTATOB.

5. BJ'IaZ[CHI/IG OCHOBAMU CaMOKOHTPOJIA, CAMOOIICHKH, IIPUHATHA pCH_ICHI/Iﬁ " OCYHICCTBJIICHUSA
OCO3HAaHHOT'O BI:I60pa B yqe6H0171 1 II03HABATEIILHON ACATCIIBHOCTH.

Oo0yuamomuiicsi CMOKeT:



* HaOJIIOIaTh M aHATM3UPOBATh COOCTBEHHYIO YI€OHYIO U TIO3HABATEIHHYIO ACSITETFHOCTD U
JIESITEIbHOCTD APYTUX 00YyJalomuXCs B TIPOIECCE B3aNMOTIPOBEPKIL;

* COOTHOCHTB PeajbHbIC U IUTAHUPYEMBbIC PE3yIbTaThl HHIUBUIYAIEHON 00pa30BaTeIbHON ACSITCILHOCTH
1 JIeJIaTh BBIBOKI;

¢ IPpUHUMATh PCIICHUC B y‘Ie6HOI71 CUTyallu 1 HECTU 3a HET'O OTBCTCTBECHHOCTD;

* CAMOCTOSITENILHO ONPEAEISITh IPUUMHBI CBOETO yCIleXa WM HeyclieXa M HaXOIUTh CIIOCOOBI BBIX0O/1a U3
CUTYalluH HEeyCIIexa;

® PC€TPOCIICKTUBHO OMPEACIIATH, KAKUC JICHCTBHUS T10 PCUICHUIO yq66H0171 3aJa4u WIN NapaMETphbl 3TUX
I[eP'ICTBPIﬁ IMPUBEJIA K MMOJYUYCHHUIO UMCIOLICTOCA IMTPOAYKTa y‘-ICGHOﬁ JACATCIIBHOCTU,

* IGMOHCTPHPOBATH IPHEMBI PETYISHN TICUXO0()U3NOIOTHYECKUX/IMOIIMOHAIBHBIX COCTOSTHIN TS
JOCTIDKEHHS dPQeKTa yCoKoeHUs (YCTpaHEeHHs SMOIMOHATLHON HANPSHKEHHOCTH ), 3 dekTta
BOCCTaHOBJICHUS (0CIa0JIeHHS IPOSIBIICHHH yTOMIIeHUS ), 3P dekTa akTHBU3auK (TIOBBIIICHUS
NcUX0(U3NOTOTHYECKON PEAKTHUBHOCTH).

ITo3naBarenbHbie YY /1

6. YMeH#He onpenensaTh MOHITHS, CO3/1aBaTh 000OIIeHNs, YCTaHABINBATH AaHAJIOTUH, KIACCHU(UIIMPOBATD,
CaMOCTOSITEILHO BEIOUPATh OCHOBAHUS M KPUTEPUU ISl KJIIACCU(UKAIIUH, YCTaHABIMBATh IPUUYUHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH JIOTUYECKOE PaCCyKICHUE, YMO3AKIIOUeHUE (MHIYKTUBHOE, NETyKTUBHOE,
10 aHAJIOTUH) U JETATh BHIBOJIEI.

Oo0yuawommiicst CMOKeT:
* MOJOMPATH CIIOBA, COMIOAYMHEHHBIC KITFOYEBOMY CIIOBY, ONPEICISAIONINE €r0 MPU3HAKH U CBONCTBA;
* BBICTPAMBATh JIOTHYECKYIO IIETTOYKY, COCTOSIIYIO U3 KJIFOUEBOTO CIIOBA U COMOIMHEHHBIX €MY CIIOB;
¢ BBLJICIATH O6IIII/II\/'I IMPpU3HAK ABYX WJIM HECKOJIBKUX NPEAMETOB UIIN SIBJICHUM 1 O6T)SICHHTB HnX CXOACTBO,

* 00BEIUHATH MTPEIMETHI U SIBJICHUS B TPYIIIBI 110 ONPEACICHHBIM MPU3HAKAM, CPAaBHUBATD,
KJIACCU(UIIMPOBATH U 0000IATh (PaKThI U SIBJICHUS;

* BBIJICTISITH SIBJICHUE U3 OOIIETO psiia qPYTHUX SBICHUN;

¢ OIIPCACIIATD O6CTO$IT€J'ILCTB3, KOTOPBIC NPCAICCTBOBAJIM BOBHUKHOBCHHUIO CBA3U MEXKAY SABJICHUAMU, U3
ITHX 00CTOSTEILCTB BBIACIIATE OIIPEACIIAIOIINE, CHOCOOHBIE OBITH HpI/I‘IHHOﬁ JAaHHOT'O SIBJICHHS,
BBIABJIATH MIPUYHHBI U CIICACTBUA HBHCHHﬁ;

* CTPOUTH PACCYXJICHUE OT OOIIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHUSIM U OT YaCTHBIX SBICHUH K
00IIIMM 3aKOHOMEPHOCTSIM;

¢ CTPOUTH PACCYKACHUC HAa OCHOBC CpaBHCHUA MPEAMCTOB U ﬁBHCHHﬁ, BBIACIIASA IIPU 3TOM O6H_H/Ie
IMPU3HAKHU;

¢ U3JjaraThb MOJYYCHHYIO I/IH(l)OpMaI_[I/IIO, HUHTCPHPCTUPYA €€ B KOHTCKCTEC pemaeMoﬁ 3aJa4u,

* CAMOCTOSITENILHO YKa3bIBaTh Ha HH(POPMALHMIO, HY KJAIOIyIOCS B IPOBEPKE, peAaraTb U MIPUMEHSTh
CHoco0 MPOBEPKH AOCTOBEPHOCTH HHPOPMALIUH;

° Bep6aﬂH30BaTL OMOIIMOHAJIPHOC BIICYATJICHUEC, OKa3aHHOC Ha HETO HCTOYHHUKOM;

* OOBSICHATS SIBIICHHS, TIPOIECCHI, CBSI3U M OTHOIICHUS, BBISBIISIEMBIE B X0/I¢ TIO3HABATEIBHON U
HCCIIEZI0BATEIILCKOM EATEIbHOCTH (IIPUBOANTH OOBSICHEHHE C M3MEHEHNEM ()OPMBI IPEICTABICHHUS;
OOBSICHATD, ACTANU3UPYS UK 00001ast; OOBACHSITD C 3aJaHHON TOYKH 3pEHHS);



* BBIBJISTH M HA3bIBaTh MPUYMHBI COOBITHS, SIBJICHHS, B TOM YHCJI€ BO3MOXKHBIC / Han0O0JIee BEPOSITHBIC
MIPUYUHBI, BO3MOXHBIE TIOCIECTBHS 33/IaHHOM MTPUYUHBI, CAMOCTOSTENBHO OCYIIECTBIISIA TPUINHHO-
CIICICTBCHHBIA aHAIIN3;

¢ ACJIaTh BBIBOJ HA OCHOBE KPUTHYCCKOI'O aHaIM3a pa3HbIX TOYCK 3PECHUSA, ITOATBEPKAATh BHIBO/I
COOCTBEHHOM apFYMCHTaLII/Ieﬁ NI CaMOCTOSATCIBHO MMOJYYCHHBIMU JaHHBIMU.

7. YMenue CO34aBaTh, IPUMCHATH U HpeO6pa30BBIBaTI) 3HAaKW U CUMBOJIbI, MOACJIN U CXEMBbI JJIs1 pCIICHUA
y‘IC6HLIX Y IIO3HAaBaTCIIbHBIX 3a1a4.

Oo0yuawommiicst CMOKeT:
* 0003HaYaTh CUMBOJIOM U 3HAKOM MPEAMET U/WIU SBICHUC;

* OpeACIATh JIOTUYECKUE CBA3U MCKAY NMPEAMETaMU H/WIIH SBJICHUAMH, 0003HaYaTh JaHHBIC
JJOTHYCCKHUE CBA3H C IIOMOIIIBIO 3HAKOB B CXEMC,

* cO371aBaTh a0CTPAKTHBIN MM peabHBIN 00pa3 MmpeaMeTa W/WH SBICHHS,
* CTPOUTH MOJIENTb/CXeMY Ha OCHOBE YCJIOBHH 3a7]a9 W/HIIK CTII0C00a €€ pelieHus;

* co3/1aBaTh BepOaNbHbIE, BEIECTBEHHbIE U HH(OPMALMOHHBIE MOJICIH C BBIICICHUEM CYIIECTBEHHBIX
XapaKTePUCTUK 00bEKTa IS ONIPENEIICHHS CIIoco0a PELICHNUS 3a1a4l B COOTBETCTBUH C CUTYaIUEH;

* IPeoOPa3OBHIBATH MOJIEIHN C LENBIO BBISBICHHS OOLIHX 3aKOHOB, OMPEICIIAIONINX TaHHYIO
MPEeIMETHYIO 00J1aCTh;

* IEPEBOJIUTH CIOKHYIO MO COCTaBy (MHOT'OACIIEKTHYIO) HHPOPMAIIUIO U3 TPpa)uuecKoro Uin
(opMan30BaHHOTO (CUMBOJIEHOTO) MPEACTABIICHHUS B TEKCTOBOE, 1 HAO0OPOT;

* CTPOUTH CXEMY, AJITOPUTM JEMCTBUA, UCTIPABIATH WM BOCCTAHABIMBATH HEN3BECTHBIN paHee alrOpUTM
Ha OCHOBE MMEIOIIET0oCst 3HAaHUS 00 00BEKTE, K KOTOPOMY MTPUMEHSIETCS allTOPUTM;

¢ CTPOUTH JOKA3aTCILCTBO: MIPAMOE, KOCBEHHOC, OT IIPOTUBHOTO;

* AHATM3UPOBATH/PeICKCUPOBATH OMBIT Pa3pabOTKK U pealTu3aly yIeOHOTO MPOEKTa, UCCIISTOBAHMUS
(TeOpeTUYECKOro, IMIUPUUECKOr0) Ha OCHOBE MPEJIOKECHHOM MPOOJIIEMHOM CUTYAIUH, TOCTABJICHHON
LIS W/WITH 33JJaHHBIX KPUTCPUEB OLICHKU NPOIYKTa/ pe3yiibTaTa.

8. CMBICIIOBOE UTEHHE.
O0yuarommiicss CMOKeT:
* HaXOJIUTh B TEKCTE TpeOyeMyto HHGMOPMAIHIO (B COOTBETCTBHH C IICJIAMU CBOSH JI€ATEIIBHOCTH);

* OPUCHTHUPOBATHCS B COACPKAHUU TEKCTa, IOHUMATD IIEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPHUPOBATH
TEKCT;

* yCTaHaBJIMBAaTh B3aMMOCBA3b OIMMCAHHBIX B TCKCTC CO6BITHI>'I, SIBJIGHI/IfI, IMpoUECCOB;
¢ pPE3IOMUPOBATH INTABHYIO UACKO TCKCTA,
¢ KPUTUYCCKU OLICHUBATDH COACPIKAHUC N (bOpMy TCKCTA.

9. @OpMHpOBaHI/Ie " pa3BUTHUC S3KOJIOT'MYCCKOI'0 MBIIIUJICHUS, YMCHUC MIPUMCHSATL €0 B HOBHaBaTeJ'IBHOfI,
KOMMYHHKaTHBHOﬁ, COHI/IaJIBHOﬁ IMMPAKTHUKEC U HpO(l)CCCHOHaHBHOﬁ OpHUCHTAllUU.

Oo0yuawomuiicst CMOKeT:
* OTIPE/ICNATH CBOE OTHOIIICHHE K TIPUPOTHON CpeJie;

* aHAJIM3UPOBATH BIIMSHUE YKOJOTHUYECKHX (PAKTOPOB Ha Cpe/ly OOMUTAHUS KHUBBIX OPTaHU3MOB; *
MPOBOAUTH MPUIMHHBIN U BEPOSTHOCTHBIN aHAJIN3 IKOJIOTHIECKUX CUTYaIIHi;



* IPOTHO3MPOBATH H3MECHEHHS CUTYaIlUU MPH CMEHE JICHCTBHS OJTHOTO (hakTOpa Ha JICHCTBUE JPYTOro
(bakTopa;

* PaCIpOCTPAHATH PKOJIOTMUECKHUE 3HAHUS U YYACTBOBATh B MPAKTUUYCCKUX JIeTaX IO 3aIIUTe
OKpY>Karolllel Cpenpl;

¢ BbIpaXXaTb CBOC OTHOILICHHUEC K IIPUPOAC YCPE3 PUCYHKHU, COUMHCHHA, MOACIIU, TPOCKTHLIC pa6OTI)I.

10. PazButue MOTHUBaIlMH1 K OBJIaACHHIO KyJ'ILTypOI\/'I AKTUBHOI'O MCIIOJIb30BaHUA CJ'IOBapCfI " ApyTrux
ITOMCKOBBIX CHCTEM.

Oo0yuawommiicst CMOKeT:
* OTIpENENATH HeOOXOUMbIE KITIOUEBBIC MOUCKOBBIE CIIOBA U 3aIPOCHI;
* OCYIIECTBIISITh B3aUMOJICHCTBUE C DJICKTPOHHBIMHU MOUCKOBBIMU CUCTEMAaMH, CIIOBAPSIMU;

* popMHUpPOBATH MHOKECTBCHHYIO BRIOOPKY M3 IIOUCKOBBIX HCTOUHUKOB JIJIS1 00bEKTUBU3AIIUN
pEe3yJIbTATOB IOKCKA;

* COOTHOCHUTb IIOJIyYCHHBIE PE3YJIbTaThl IOUCKA CO CBOEH J€STENBbHOCTBIO.
KommynunkatuBHbie YY ]|

11. YMeHue opranu30oBbIBaTh yU€OHOE COTPYAHUYECTBO U COBMECTHYIO IESTEIBHOCTD C YUUTEIEM U
CBEPCTHHKAaMH; paboTaTh MHAMBUAYAILHO U B TPYIINE: HAXOAUTH 00llee pelIeHre U pa3peniaTh
KOH(JIUKTHI HA OCHOBE COTJIACOBAHMSI TIO3UIMI U yUeTa HHTEPECOB; (POPMYTHPOBATh, APTYMEHTHPOBATh
U OTCTauBaTh CBOE MHEHHUE.

Oo0yuawommiicst CMOKeT:
* OMPENENATH BOBMOXKHBIE POJIM B COBMECTHOM JEATEILHOCTH;
* UrpaTh OMPEIEICHHYIO POJIb B COBMECTHOI JICSITEIIEHOCTH;

* IPUHUMATH TIO3UIHIO COOECEeTHUKA, TIOHMMAs! TIO3UIIHIO JIPYTOTr0, Pa3indaTh B €r0 pevn: MHEHUE
(TOuUKy 3peHHsT), 10Ka3aTeNbCTBO (APryMEHTHI), (PaKThbl; TUIIOTE3bI, AKCHOMBI, TEOPHH;

* OTIpENENATh CBOM JICHCTBUS U JICHCTBHS TApTHEPA, KOTOPBIE CIIOCOOCTBOBAIM WITH MPETSATCTBOBAIN
IIPOJYKTUBHON KOMMYHUKALIUU;

¢ CTPOUTH NO3UTHUBHLIC OTHOIICHHA B IPOLUECCE y‘IG6HOI71 ¥ TI03HABaTEIbHOU JACATCIBbHOCTH,

* KOPPEKTHO ¥ apI'yMEHTHPOBAHHO OTCTaUBaTh CBOIO TOUKY 3PEHUS, B JUCKYCCUM YMETH BbIIBUTAThH
KOHTPapryMeHTHI, iepedpazupoBaTh CBOIO MBICIH (BIIaICHNE MEXaHU3MOM SKBHBAJIEHTHBIX 3aMEH);

* KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM MPU3HABATH OIIMOOYHOCTH CBOETO
MHEHUS (€CJTM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

¢ [IpeuiaraTb aAJIbTCPHATUBHOC PCUICHUC B KOH(l)J'II/IKTHOﬁ CUTyalluu;
¢ BBIJICIIATD O6I]_[y10 TOYKY 3pCHUA B NTUCKYCCHUH,

* TIOTOBApUBATHCS O MPaBUJIaX M BOIMPOCaX I OOCYKIACHHUS B COOTBETCTBHH C TIOCTaBICHHOM ITepes
rpynnou 3agaydei;

* OPraHU30BBIBATh yueOHOE B3aUMO/ICHCTBHE B TPYIIIE (ONPENEITh OOIIHUE [IENH, PaclpeesTh POJIH,
JIOTOBapUBATHCS IPYT C APYTOM U T. 11.);

* YCTPaHATh B paMKax JUAIOTa Pa3phIBbl B KOMMYHHUKAINH, 00YCIOBICHHBIC
HETMIOHMMaHHEeM/HETIPUSITHEM CO CTOPOHBI COOeCeTHUKA 3a/1a4, (POPMBI WIIH COJICPIKAHHS JTHAIIOTA.



12. YMeHne 0CO3HaHHO MCITOJIB30BaTh PEUEBEIE CPEICTBA B COOTBETCTBHH C 3a/1aUeii KOMMYHUKAIIMH TSI
BBIPQXCHHS CBOMX YYBCTB, MBICIICH U IOTPEOHOCTEH IS TUTAHWPOBAHUS M PETYIISALNU CBOCH
JIEATEIbHOCTH; BIaJICHUE YCTHON U MUCbMEHHOU PeUbl0, MOHOJIOITMYECKOM KOHTEKCTHON PEUbIO.

Oo0yualomuiicsi CMOKeT:
* OTIpENeNIATh 3a/1a4y KOMMYHHKAIIUU U B COOTBETCTBUU C HEll 0TOMpaTh pedyeBble CPEACTBa;

® OT6I/IpaTI) 1 HCIIOJIb30BATh PEYCBLIC CPCACTBA B ITPOLECCEC KOMMYHUKAIIUU C JPYTUMU JIIOAbMU (I[I/IaJ'IOF
B nape, B MaJjiou rpynmne v T. O.

* IPEJCTaBIISITh B YCTHOM WIJIM MUCBMEHHOW (POPME Pa3BEPHYTHIN TUIaH COOCTBEHHOM AEATEILHOCTH;

* coOM0IaTh HOPMBI ITyONUYHOM PeyH, PErJIaMEHT B MOHOJIOTE U AUCKYCCHUHU B COOTBETCTBHH C
KOMMYHUKATHUBHOU 3aJ1a4yeil;

* BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CYKICHUE) U 3allpalllMBaTh MHEHUE ApTHEPA B PaMKax
Janora;

¢ IpUHUMATh PEUICHUE B XOA€ AUajiora U COrjiaCoBbIBaTh €1o € CO6606Z[HI/IKOM;

* CO3/1aBaTh MUCbMEHHBIC «KJIUITUPOBAHHBIC» H OPUTUHATIBHBIC TEKCTHI C MCTIOIB30BaHUEM
HEOOXOMMBIX PEUEBBIX CPECTB;

* UCIIOJIb30BaTh BepOabHbIC CPEICTBA (CPEACTBA JIOTUUCSCKOI CBSI3M) IS BBIACICHHS CMBICTIOBBIX
OJIOKOB CBOETO BBICTYIIJICHUS;

* MCTIOJIB30BaTh HEBEpOabHbIC CPEACTBA MU HATJISIHBIC MaTEePUAIbl, IOArOTOBICHHBIE/OTOOPaHHBIE IO
PYKOBOJCTBOM yUUTES;

¢ acjiaTb OHGHO‘IHHﬁ BBIBOJ] O JOCTUKEHUHN LEJIM KOMMYHUKAIUXU HETTOCPCACTBECHHO MMOCJIC 3aBEPIICHUA
KOMMYHHUKAaTUBHOI'O KOHTAaKTa 1 00OCHOBBIBATH €T0.

13. ®opMupoOBaHUE U Pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH UCIIOJIb30BaHUs HH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TexHojorui (namee — UKT).

Oo0yuawomumiicst CMOKeT:

* [IeJICHANPaBJICHHO UCKATh M HCIIOJIE30BaTh MHPOPMAIIMOHHBIE PECYPCHI, HEOOXOUMBIE ISl PEIICHHS
y4eOHBIX U MPAKTHUYECKUX 3a7a4 ¢ moMotkko cpencts UKT;

° BBI6I/IpaTI>, CTPOUTH U UCIIOJIB30BATh a/ICKBATHYIO I/IH(l)OpMaLII/IOHHy}O MOZCIb AJId nepeaadn CBOUX
MBICIICH CpeACTBAMU €CTCCTBCHHbBIX U (I)OpMaJ'ILHLIX S3BIKOB B COOTBETCTBHUU C YCIIOBUAIMU
KOMMYHUKAIIUH;

* BBIICIIATH MH(POPMAIIMOHHEIH aCIIEeKT 3a]]a4, ONIEPUPOBATh JAHHBIMH, UCIIOJIH30BATh MOJIENb PEIICHUS
3a1a4u;

* HCITIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH (BKITIOYAs BBIOODP aJIEKBATHBIX 33/1a4€ HHCTPYMEHTAIbHBIX
MPOrpaMMHO-aNIapaTHBIX CPEJICTB U CEPBUCOB) JIJIsl pEICHUs HHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX
y4eOHBIX 3a/1a4, B TOM YHCIIe: BRIYUCICHUE, HATTMCAHNE TIFCEeM, COYMHEHUH, TOKIIaI0B, pedepaTos,
CO3JIaHUE TIPE3CHTALUH U Jp.;

¢ UCIIOJIB30BaTh I/IH(i)OpMaI_[I/IIO C YUCTOM 3THUYCCKUX U IMPABOBBIX HOPM;

* c03/1aBaTh NH(POPMALIMOHHBIE PECYPCHI PA3HOTO TUIMA U ISl PAa3HBIX ayIUTOPUH, COOM0IaTh
MH(QOPMALMOHHYIO TUTHEHY U ITPpaBUiIa HHPOPMAIMOHHOH 6e3011acCHOCTH.



2. Copep:xxanue kypca ®u3uka 7-9

Conep:xanue yueOHOro npeamera

TemaTrueckoe pacrpe/ielicHIe 4YacoB

Ne KounyecTBO 4acon
n/n Copnep:xanue (pasaesnl, TeMbI) aBTOPCKAas MporpaMmma pabouast
nporpaMma
7 8 9 7 8 9
1 ®dusnka u ee poiib B MO3HAHUH 4 4
OKpY’KaroIllero Mupa
2 | IlepBoHauanbHbBIE CBEACHUS O 6 6
CTPOCHHH BEIECTBA
3 B3aunmoneiictBue ten 23 23
4 JlaBneHue TBEPIBIX TE, 21 21
JKUJKOCTEHN U ra3oB
5 Pabora m MomHOCTE. DHEPTHUs 13 14
6 TerutoBbIe sIBIEHUS 23 23
7 DneKTpudecKue SBICHUS 29 27
8 DJICKTPOMAarHUTHBIC SBJICHUS 5 5
9 CBeTOBBIC SIBIICHUS 10 13
10 | 3axkoHBI B3aUMOAEHCTBUS U 34 34
JBIKCHUSI TEIl
11 | MexaHu4eckue KoyeOaHus U 15 15
BOJIHBI. 3BYK
12 | DaexTpoMarHuTHOE TOoJIe 25 25
13 | Crpoenue aTomMa U aTOMHOTO siIpa 20 20
14 | Crpoenue u sBotonust Beenennoit 5 5
15 | PesepBHOe Bpems 3 3 3 3 3 3
HUroro: 70 70 102 68 68 102

@Du3MKa U ee PoJIb B MO3HAHUHN OKPpY karoliero Mupa (4 1)
[IpenMeTHBIMU pe3yJIbTaTaMH OCBOEHUS TEMBI SIBIIIOTCS:
— TMOHUMaHue (PU3NYECKUX TEPMUHOB: TEJI0, BEIECTBO, MATEPHSI;

— yYMEHHE NPOBOANTH HAOMIOACHUS PU3UUECKUX SIBICHUN; U3MEPATh (YU3NUECKUE BETMUNHBL:
paccTosiHue, IPOMEXYTOK BpeMEHH, TEMIIEPaTypy; ONPEAEIATh LIeHYy ACJCHHUS ILKaIbl IPHOOpa ¢ y4eToM
MOTPEITHOCTH U3MEPEHNS; — IMOHNMAaHNUE POJIM yYEHBIX HaIle CTPaHbl B pa3BUTHH COBPEMEHHOM
(U3NKY U BIUSHUM HA TEXHUYECKUH U COIMAIBHBIN MpOrpecc.

Mexannyeckue siBJICHUA
[IpeameTHBIMU pe3yNbTaTaMU OCBOCHUS TEMBI SBIISIOTCSI:

— MMOHMMAaHUE U CIIOCOOHOCTh OOBSCHATH (PU3NUECKHE SBIICHIS: MEXaHHUECKOE JBIKCHNE,
PaBHOMEPHOE U HEPABHOMEPHOE JIBH)KEHUE, HHEPLIMSI, BCEMUPHOE TATOTEHUE, pABHOBECHE TE,
MPEeBpAaIIeHHEe OJJTHOTO BUJa MEXaHHMUYECKOUW SHEPTHH B APYroi, aTMoc(hepHOe TaBlIeHHE, JaBICHUE
SKUJIKOCTEH, Ta30B U TBEPABIX T, INIABAHKUE TEJI, BO3AYXOILJIaBaHUE, PACTIONOKEHUE YPOBHS )KUIKOCTH B
COOOIIAIOIIUXCS COCYIaX, CYIIECTBOBAHNE BO3IYIIHOM 000I0OUYKH 3€MIIH, CIIOCOOBI YMEHBIIICHHS U
YBEITUYCHHUS TABJICHUS;

— MOHUMAaHUE U CTIOCOOHOCTH OMUCHIBATH U OOBSCHATH (PU3NUCCKUE SBICHUS: IIOCTYATEILHOES
JIBIKEHHE, CMEHA JHS ¥ HOYH Ha 3eMJie, CBOOOIHOE MajJIeHHe Tell, HEBECOMOCTD, IBIDKEHHUE 110
OKPY’KHOCTH C TIOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO, KOJIEOaHU MAaTEMAaTUIECKOTO U MPY>KUHHOTO




MasITHUKOB, PE30HAHC (B TOM YHCIIEC 3BYKOBOI), MEXaHUYECKHE BOJIHBIL, JJTMHA BOJHBI, OTPAKEHUE 3BYKa,
9X0;

— 3HAaHUE U CIIOCOOHOCTH J1aBaTh ONPECICHUS/ONMUCaHUs (PU3NICCKUX TIOHATHUH: OTHOCUTEIIEHOCTD
JIBIKCHHS, TIEpBast KOCMUYECKasi CKOPOCTh, PEaKTUBHOE IBMKECHHE; (U3NIECKUX MOJIEIEH:
MaTepuantbHas TOUKa, CHCTEMA OTCYeTa; PU3NIECKHUX BEMUHH: [TepEMEIIeHHEe, CKOPOCTh PABHOMEPHOTO
MPSIMOJTMHEHHOTO JBM)KEHUS, MTHOBEHHAsI CKOPOCTh W YCKOPEHHE TIPHU PABHOYCKOPEHHOM
TIPSIMOJTMHEHOM JBMYKEHUH, CKOPOCTH M IIEHTPOCTPEMHUTEIFHOE YCKOPEHHE TIPH PABHOMEPHOM
JIBIKEHUU TEJAa M0 OKPY>KHOCTHU, UMITYJIBC;

— YMEHHE U3MEPSATh: CKOPOCTh, MTHOBEHHYIO CKOPOCTh M YCKOPEHHE IIPU PABHOYCKOPEHHOM
IPSAMOJIMHEHHOM JIBHKEHUH, IECHTPOCTPEMUTENIFHOE YCKOPEHNE NIPH PABHOMEPHOM IBIKEHHUHU T10
OKPY>KHOCTH, Maccy, CHIIy, BEC, CHJIy TPEHHUS CKOJIBKEHHUSI, CUITY TPEHUS KaueHHsI, 00beM, INIOTHOCTh
TeJa, paBHOACHCTBYIOIIYIO CHII, ICHCTBYIOIIMX Ha TEJIO, MEXaHHYECKYIO paboTy, MOLTHOCTD, TJIEUO
cuibl, MOMeHT cwitbl, KI1/], mOTeHIIMAaIbHYIO U KHHETHYECKYIO SHEPTHUIO, aTMOC(EpHOE JaBJICHUE,
JaBJICHUEC ) XUAKOCTHU HA JHO U CTCHKHU COCyaa, CUIIY ApXI/IMCZIa; — BJIAACHHUEC SKCIICPUMCHTAJIbHBIMHU
METOAaMH HCCIICAOBAaHNS 3aBUCMOCTHU: IIPOWACHHOIO IIYTH OT BPEMEHH, YATHUHEHUS MIPY>KUHBI OT
MPUIOKEHHON CHJIBI, CHIIBI TSDKECTH TeJla OT €r0 Macchl, CHIIbI TPEHHS CKOJIBKEHHS OT IUIOLIaIu
COIIPUKOCHOBEHHMS TEJ U CHJIBI, IPIKUMAIOLICH TEJI0 K IOBEPXHOCTH (HOPMAIBHOI'O JaBJICHUS), CUIIBI
Apxumena oT o0beMa BRITECHEHHOH TEJIOM BOJIBI,

yCJ'IOBI/Iﬁ IUIABaHUS TeJIa B *KUJIKOCTH OT JACHCTBHS CHIIBI TSDKECTH M CHIIBI ApXI/IMe,Z[a, 3aBUCHUMOCTH
nepruojaa U 4aCTOoThbI KoJIcOaHHMM MasTHHKA OT JJIMHBI €I'0 HUTH,

— BJIAACHUE SKCIICPUMEHTAJIBHBIMU ME€TOAaMU UCCIICA0OBaHUA IIPU OMPEACTICHUN COOTHOMICHNSA CUIT U
IUI€Y, U1 paBHOBECHS pblyara;

— IIOHMMaHHUE€ CMBICJIa OCHOBHBIX (1)I/ISI/I‘I€CKI/IX 3aKOHOB: 3aKOHBI HLIOTOHB,, 3aKOH BCEMHUPHOT'O
TATOTCHUS, 3aKOH FyKa, 3aKOH COXpaHCHUS UMITYJIbCA, 3aKOH COXPAHCHUS SHEPIrUHn, 3aKOH HaCKaJ’ISI,
3aKOH ApXHMC,I[a 1 YMCHUC MPUMCHSATH UX HA MPAKTHKEC,

— BIIaJICHHE CTIOCO0aMU BBITTOTHEHHS PACUETOB IPH HAXOXICHUHU: CKOPOCTH (CpelHEH CKOPOCTH), MTyTH,
BPEMEHH, CHITbI TSHKECTH, BEca TeNa, TUIOTHOCTH Teja, 00bheMa, MacChl, CUIIBI YITPYTOCTH,
PaBHOJIEHCTBYIOIIEH CHII, IEHCTBYIOMIMX HA TEJI0, MEXaHMYECKOW pabOThI, MOIITHOCTH, YCIIOBHUS
paBHOBecHs CWII Ha peraare, MoMeHTa cuibl, KI1J[, knHeTHueckoi n moTeHIIMabHOW PHEPTHH, JaBICHUS,
JTaBJICHUS KUJAKOCTH Ha JTHO U CTEHKH COCYJIa, CHIIBI ApXuMesia B COOTBETCTBUH C TIOCTABICHHOM 3aa49eii
Ha OCHOBAHMHU UCIIOJIb30BAHUS 3aKOHOB (DH3UKHU;

— YMEHHE HaXOJHUTh CBSI3b MEXKIY (PH3MUECKUMHU BEIMYMHAMHA: CHUIION TSDKECTH U Maccol Tena,
CKOPOCTH CO BPEMEHEM U IIyTEeM, IJIOTHOCTH TeJia ¢ €r0 MacCol U 00bEMOM, CHIION TSKECTH U BECOM
Tena;

— yMeHMe NepeBOIUTh (U3NUECKIE BETMINHBI U3 HecucTeMHbIX B CH 1 Hao60poT;

— INOHUMAHUC MMPUHIIUIIOB HeﬁCTBHH AUHAMOMETpa, BECOB, BCTPCHAIOMIUXCS B HOBCCﬂHeBHOﬁ JKHU3HHU,
ppryara, 6J'IOKa, HAKIIOHHOM IIJIOCKOCTH, 6ap0MeTpa-aHep0H;[a, MaHOMETpa, HOPIIHEBOTO JKUAKOCTHOT'O
Hacoca, ruapaBJINdY€CKOIo mpecca u c1oco0oB obecrieueHust 6€30IMaCHOCTH IIpU UX UCIOJIB30BAHUU,

— YMEHHE MPUBOAUTH IPUMEPBI TEXHUUECKUX YCTPONCTB U KHUBBIX OPraHU3MOB, B OCHOBE NEPEMEILIEHUS
KOTOPBIX JISKUT NPHUHLUIT PEaKTUBHOTO IBU)KEHUS; 3HAHUE U YMEHUE OOBSCHITH yCTPOMCTBO U IeHCTBHE
KOCMHUYECKHX PAKET-HOCUTENEH;

TenaoBuIe ABJIEeHUSA
IIpenmeTHBIMU pe3ynbTaTaMu OCBOCHUS TEMBI SABJISIOTCS:

— MOHMMAaHHUE U CIIOCOOHOCTh OOBSICHATh (pu3nUeckue sBacHus: nuddy3usi, 0ObIIas CKUMAEMOCTh
ra3oB, Majasi CKUMAaeMOCTbh KUAKOCTEH U TBEPIIBIX TeJl, KOHBEKIIHS, U3TyYCHHE, TeIIOMPOBOIHOCTD,



W3MEHEHUE BHYTPCHHEH SHEPTUU Tea B pe3ylbTaTe TEIUIoNepelaun Wik paboThl BHEITHUX CHII,
rcrapenue (KOHISH CAITHs) U IIaBieHre (OTBEpACBaHNE) BEMIECTBA, OXJIAKICHHIE KUAKOCTH IPH
UCTIAPCHUY, KHIICHHE, BBITIAJICHHE POCHI;

— BJIaJICHHE DKCIIEPUMEHTATBHBIMIA METOIaMH HCCIICTOBAHMS TIPH OTIPEICIICHHH Pa3MEpPOB MaJTbIX TET,
3aBHUCHMOCTH OTHOCUTEIFHON BIKHOCTH BO3/AyXa OT JaBJICHUS BOISHOTO Mapa, COJIEPKaIIerocs B
BO3/yXe IIPH JAHHOW TeMIIepaType; JaBJIeHUs HACHIIIIEHHOTO BOASHOTO Tapa; ONpeIeeHNs yaeIbHOM
TEIIOEMKOCTH BEIIECTBA;

— IIOHMMAaHUEC IMPUINH 6p0}’HOBCKOFO ABHMKCHHS, CMaYUBAaHUA 1 HECMaYUBaHUA TEJI; pa3jIndus B
MOJICKYJISIPHOM CTPOCHUH TBEPABIX TECII, KHIKOCTEH 1 Ta30B,

— MOHUMAaHUWE MPHUHITUIIOB JIEHCTBUS KOHACHCAIIMOHHOTO U BOJIOCHOTO THIPOMETPOB, TICHXPOMET)A,
JIBUTATENs] BHYTPEHHETO CTOpaHUs, TapoBOil TypOMHBI M CITOCOO0B oOecredeHus: 6e30MacHOCTH MPHU UX
UCTIOJIb30BaHHY;

— YMEHHE U3MEPSATh: TEMIIEPATyPy, KOJMUECTBO TEIUIOTHI, YACIbHYIO TEIUIOEMKOCTh BEIIECTBA,
YIENbHYIO TEIJIOTY IUIABJICHUS BELIECTBA, BIAKHOCTh BO3AYXa,;

— MOHUMAHUE CMBICJIA 3aKOHA COXPAHEHUs U NPEBPAILICHUS SHEPTUU B MEXaHUUECKUX U TETJIOBBIX
nporeccax ¥ yMEHUE IPUMEHSTD €r0 Ha MPAaKTHKE;

— OBJIaJIEHHE CIIOCO0aMH BBITIOJTHEHUS PAacyeTOB [ HAXOXKACHUS: YIEIbHON TeTUIOEMKOCTH,
KOJINYECTBA TETIOThI, HEOOXOANMOTO AJIsl HATPEBAHUS TEJIa WIN BBLAEISIEMOr0 UM IIPU OXJIAXKICHHH,
YIEIbHOW TEeTJIOTHI CTOPaHuUs TOIINBA, YASIbHON TEIUIOTHI IUIABICHNUS, BIAKHOCTH BO3/1yXa, yIEIbHOM
TETUIOTHI TapooOpa3oBanus U KoHAeHcanuu, K11/ TermoBoro aBuraTens;

— yMeHHe nojb30BaThest CU 1 epeBoIuTh €ANHULIBI U3MEPEHUs (PU3NYECKUX BEUYHH B KPAaTHBIC U
JOJIbHBIC €ANHULIBI;

— YMEHHE UCIIOJIb30BaTh MOJTY4YECHHbIC 3HAHUS B IOBCEAHEBHOMN XM3HU (OBIT, DKOJIOTHS, OXpaHa
OKpY>KaroIei cpesl).

BHCKTPOMaFHHTHBIe ABJICHUSA
HpeI[MeTHBIMI/I pe3yibTaTaMM OCBOCHUSA TEMBI ABJIAIOTCA:

— MOHUMAaHUE U CIIOCOOHOCTh OOBICHATH (YU3UYCCKHUE SBJICHUS: SJICKTPU3AIIUS TEJl, HArPEBaHUE
MIPOBOJHUKOB 3JIEKTPUUECKUM TOKOM, JIEKTPUUECKUM TOK B METaJllaX, dJIEKTPUUECKUE ABICHUS C
MO3UIIMU CTPOCHUS aTOMa, JEHCTBUS JIEKTPUUECKOIO TOKA, HAMArHUYEHHOCTD KEJIE3a U CTAJIH,
B3aMMO/ICICTBME MarHUTOB, B3aUMO/IEUCTBUE MTPOBOJHUKA C TOKOM U MarHUTHOM CTPEJIKH, I€HCTBUE
MarHMTHOTO TIOJISI Ha MPOBOAHKK C TOKOM, PSMOIIMHEIHOE pacIpoCTpaHeHHEe CBeTa, 00pa30BaHNe TEHU
Y TOJYTEHH, OTPAKECHHUE U NPEJIOMIICHHE CBETA;

— MOHMMAaHHUE U CIIOCOOHOCTh OIMCHIBATH M OOBSICHSITH (1)I/I3I/IT-IGCKI/IC HBHGHI/IH/HPOHCCCLII
SJICKTPOMArHuTHAad MHAYKIWA, CAMOMHAYKIUA, IIPCIIOMJICHUE CBETA, JUCHIECPCUA CBCTA, MOTJIOLICHUC
" UCITYCKAHUEC CBETA aTOMAaMH, BOSBHUKHOBCHUC JIMHEHYATBIX CIICKTPOB HUCITYCKAHU U MMOIJIOMICHUA,

— 3HAHHE U CIIOCOOHOCTh JIaBaTh OIMPE/ICIICHNA/OMMCAHUsS (PU3NIESCKUX TOHATHI: MarHUTHOE TI0JIE,
JIMHUY MarHUTHOU MHAYKIUH, OAHOPOIHOE U HEOAHOPOIHOE MAarHUTHOE MOJIE, MATHUTHBIN MOTOK,
MIEPEMEHHBIN FIEKTPUUECKHUM TOK, SJIEKTPOMAarHUTHOE TOJIE, AIEKTPOMArHUTHBIE BOJIHBI,
AJIEKTPOMArHUTHEIE KOJIeOaHUs, PaAHOCB3b, BUJIMMEIN CBET; (PM3NIECKUX BEIIMYUH: MATHUTHAS
WHAYKIHUS, THTYKTHBHOCTb, IEPUOJ], YACTOTA U aMILTUTYa SIEKTPOMArHUTHBIX KoieOaHuil, moKa3aTeln
MIPEJIOMJIEHUS CBETA;

— 3HaHue (HOPMYITUPOBOK, TOHUMAHUE CMBICIIA U YMEHHUE TPUMEHSTh 3aKOH IPEJIOMIICHHUS CBETA U
npaBuiio JleHnia, KBaHTOBBIX MOCTyIaToOB bopa;



— MOHUMAaHHUE CMBICIIa OCHOBHBIX (PU3UUECKUX 3aKOHOB M YMEHHE MPUMEHSTh UX HA MPAKTUKE: 3aKOH
COXpaHEHUs SJEKTPUUECKOTO 3apsifa, 3akoH OMa Jiis ydacTka 1en, 3akoH Jhxoyns— Jlenna, 3akoH
OTpaKCHHS CBETA, 3aKOH MPEJIOMIICHHUS CBETA, 3aKOH MPSIMOIMHEHHOTO pacpOCTPaHECHHUS CBETa;

— YMEHHE U3MEPSTh: CHITY dJIEKTPHIECKOTO TOKA, SJIEKTPUIECKOE HANPSHKEHHE, dJIEKTPHUIECKU 3aps,
AIIEKTPUIECKOE CONMPOTHBIIEHHUE, (POKYCHOE pacCTOSHUE COOMPAIOIIEH JTMH3HI, ONTHYECKYIO CHITY JIFH3BL;

— BJIAICHUC SKCIICPUMCHTAJIbHBIMU METOAAMU UCCIICAOBAaHUA 3aBUCUMOCTHU: CUJIbI TOKA HAa YYaCTKC LCIIHU
OT DJICKTPHUYCCKOT'O HAIIPSAKCHUSA, DJICKTPUICCKOT'O COITPOTHUBICHHUA IIPOBOAHUKA OT €0 JJIMHBI, IIJIOMIaan
IMONEPEYHOIo CCUCHUA U MaT€pUuajia, 3aBUCUMOCTH MarHuTHOI'O JICCTBHS KaTylIKH OT CUJIbI TOKa B LICIIH,
I/I306pa)KCHI/I$I OT PacCIIOJIOKEHHS JIaMIIbl Ha Pa3JIMYHBIX PACCTOAHUAX OT JIMH3BI, YIJIa OTPAXKCHUA OT yIJjia
nmagceHus CBETA Ha 3€PKaAJIo,

— IOHUMAaHUE NIPUHIUIA ASHCTBUSA JIEKTPOCKOINA, SJIEKTPOMETPa, rajlbBAaHMYECKOT O SIEMEHTA,
aKKyMyJsaTopa, (OHapHKa, peocTara, KOHAEHCATOpa, JaMIIbl HAKaJIMBAHUS U CIIOCO00B 00ecrieueHust
0e30MacHOCTH MPH UX UCTIOJIB30BaHUU

; — 3HaHUE HA3HAYEHUs], yCTPOMCTBA U NPUHLINIIA IEHCTBUS TEXHUYECKUX YCTPOUCTB:
3NIEKTPOMEXaHNYECKUI HHAYKIIMOHHBII [eHepaTop NEPEMEHHOr0 TOKa, TpaHchopMaTop, KonedaTenbHbIN
KOHTYp, IETEKTOP, CIIEKTPOCKOI, CEKTporpad;

— pa3nmuaTh (POKyC TUH3BI, MHUMBIH (POKYC M POKYCHOE pacCTOSTHUE JINH3EI, ONTHYECKYO CHTY JIMH3HI
Y ONITUYECKYIO OCh JIMH3BI, COOMPAIOIIYIO U PACCEHBAIOIIYIO JIMH3HI, H300paKeHHS, JaBaeMbIe
coOuparolnei ¥ paccenBaroIIeH JINH301;

— BJIaJICHHUC CII0CO0aMU BEITTOTHCHUS pacueToOB I HAXO0XACHUA: CUJIBI TOKaA, HAIIPSXKCHU,
COIIPOTHUBJICHHU NIPU NMApaAJIJICIIBHOM U IMOCICA0BATEIIBHOM COCIUHCHUHN IIPOBOJHUKOB, YACIBHOT'O
COIIPOTHUBJICHUA ITPOBOJAHHKA, pa6OTI:.I 1 MOIIHOCTH 3JICKTPUYCCKOI'O TOKA, KOJIMYECTBA TCIIJIOTHI,
BBIACIIACMOI'O ITPOBOJHHUKOM C TOKOM, EMKOCTH KOHACHCATOPA, pa6OTBI QJICKTPUYCCKOI'O IMOJIA
KOHJCHCATOpa, SOHEPIUU KOHACHCATOPA,

— MOHUMAaHHUE CYTH METOJIa CIIEKTPAIBHOTO aHaJIM3a U er0 BO3MOXKHOCTEH; — yMEHHE UCIIOJIb30BaTh
MOJTyYeHHbIE 3HAHUS B TOBCETHEBHOM XKU3HU (3KOJIOTHS, OBIT, OXpaHa OKpPY’KaIoIIEl cpenbl, TEXHUKA
Oe3omacHoCTH).

KBaHTOBBIE SIBJIEHUS
HpeﬂMeTHHMH pe3yjibTaTaM OCBOCHHS TEMBbI ABJIAIOTCA:

— MOHUMAHME U CIIOCOOHOCTH OIUCHIBATH U OOBICHSITH (I)I/IBI/ILIG)CKI/IG SIBJICHUS: PAANOAKTHUBHOCTD,
HOHHU3UPYIOIINEC U3ITYUYCHU,

— 3HaHME U CIIOCOOHOCTH AaBaTh ONPEAEIICHNUS/ONUCaHNS PU3MUECKHUX ITOHITUI: PaTUOAKTUBHOCTD,
anb(a-, 6eTa- ¥ raMMa 4acTHLBL;, (PU3NIECKUX MOJEIIeH: MOJENN CTPOCHHUS aTOMOB, NIPEJIOKEHHBIE
. Tomconom u D. Pesepdopaom; mpoTOHHO-HEUTPOHHASI MOJIEJIb aTOMHOTO SIpa, MOJIEJIb TpoLiecca
JIeNIeHHs si7jpa aToMa ypaHa; (pU3nYecKuX BeJIMYMH: TIOTJIONICHHAS 1033 U3ITydeHHs, K03 OUIMEeHT
Ka4ecTBa, 9KBUBAJIEHTHAS 71032, HEPHOJ TTOIypacaa;

— yMEHHE IPUBOJIUTH IPUMEPHI U OOBSICHITH YCTPOWCTBO M MIPUHLMIT ACUCTBHSI TEXHUUECKUX YCTPONUCTB
Y YCTaHOBOK: cueT 4MK ['elirepa, kamepa BunbcoHa, Imy3bIpbKOBasi KaMepa, sICPHbI peakTop Ha
MEIJICHHbIX HEWTPOHAX;

— YMEHHE U3MEPATh MOIIHOCTH JI03bI PaJMOAKTUBHOTO U3ITyYEHUs OBITOBBIM JO3UMETPOM; — 3HAHHE
(GhOpMYJIUPOBOK, IOHUMAHHUE CMBICIIA U YMEHUE

MPUMEHSITh: 3aKOH COXPAHEHHUSI MACCOBOTO YHCIIa, 3aKOH COXPAHEHHS 3apsi/ia, 3aKOH PaJn0aKTHBHOTO
pacraja, mpaBuiio CMEIICHUS;



— BJIAACHHUEC OKCIICPUMCHTAJIbHBIMH ME€TOJJaMH UCCIICIOBAHUS B IMTPOLECCCC N3YUCHHA 3aBUCUMOCTHU
MOIITHOCTHU MU3JIYy4YCHHU IMMPOAYKTOB paciiajia paagoHa OT BpE€EMEHU,; — INOHMMaHUE CYTU
SKCIICPUMEHTAIBHBIX METOIOB UCCIICAOBAHUSA YaCTHIL;

— yMEHHE UCTIONIE30BaTh MOJTYYCHHbBIC 3HAHUS B TOBCEAHEBHON JKU3HU (OBIT, DKOJIOTHS, OXpPaHa
OKpY’KaroIei cpepl, TEXHUKa 0€30TaCHOCTH U JIp.).

Ctpoenue u 3BoJouusA Beesiennoi
[IpenMeTHBIMU pe3yJIbTaTaMU OCBOCHUS TEMBI SBIISIFOTCS
— MPEJICTaBJICHUE O COCTaBE, CTPOCHUH, TPOUCXOXKICHUH U Bo3pacTe COTHEYHON CUCTEMBI;
— yMEHHE MPUMEHSTh GU3NUECKUE 3aKOHBI U 00bSICHEHHS ABIKEeHUS Tu1aHeT COTHEYHOM CHCTEMBI;

— 3HaHWE U CIIOCOOHOCTD JaBaTh OMPEIACIICHHS/OMMMCAHNS (PU3NICCKUX MOHATHN: TEOIIEHTPHUIECKas 1
TEJMOIICHTPUYECKAsI CHCTEMBI MUPA;

— o0bsacHenue cytu dddekra X. [lomiepa; 3Hanne GopMynupoBK u 00BsICHEHHE CYTH 3aKOHA
9. Xab0ia;

— 3HAaHHUEC, YTO CYIIECTBCHHBIMHU IMapaMCTpaMu, OTIINYAOIIUMU 3BE€31bl OT IUIAHET, ABJIAIOTCA NX MACChI
Y UCTOYHMKH HEPTUH (TEPMOSIICPHbIC PEAKLIUH B HEIPax 3BE3[ U pallOaKTUBHbBIE B HEAPaX IJIAHET),
YTO 3aK0H 3. Xab0uia sIBUIICS SKCIEPUMEHTAIBHBIM MTOATBEPKICHUEM MOJEIH HECTALIMOHAPHOM
Bceenennoi, otkpsiToil A. A. @puamManom;

— CpaBHHUBATh (PU3MUCCKUE U OPOUTAIbHBIEC TAPAMETPhI IUTAHET 36MHON TPYIIIBI C COOTBETCTBYIOIIUMHU
napamMeTpaMy IJIaHEeT-TUTaHTOB U HAXOJUTh B HUX 0Ol11ee U Pa3IudHOE.

BbINyCKHUK NOJYYUT BO3MOKHOCTD HAYUYMThHCS !

* 0CO3HABAMb YEHHOCMb HAYUHBIX UCCAeO08AHUL, POTb YUIUKU 8 PACUUPEHUN NPeOCMABIeHUl 00
OKpYHCarowem mupe u ee 8Kiao 8 yayuuieHue Kauecmea HCusHu,

* UCNOTBL306Ab NPUEMBL NOCMPOECHUS PUZUYECKUX MOOeel, ROUCKA U HOPMYIUPOSKU OOKAZAMETLCEG
BLI0BUHYMBIX SUNOMES U MEOPEMUYECKUX 8b160008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHbIX (PaKmMO8,

* CPABHUBAMb MOYHOCTHD USMEPEHUS. PUULECKUX GETUYUH O BEIUYUHE UX OMHOCUMENbHOU
nO2peutHoCmy npu NPOEeOeHUU NPAMbIX USMEPEHUL,

* CAMOCMOAMENbHO NPOBOOUMb KOCGEHHbIE USMEPEHUS U UCCTIe008AHUS (PUULECKUX GeTUUUH C
UCTIONB30BANHUEM PAZTUYHBIX CNOCOO08 UBMEPeHUs UULeCKUX BeTUYUH, GbLOUPATL CPEOCMBA USMEPEHUSL
C yuemom Heooxo0uMol MOYHOCY UsMEPEeHUll, 0OOCHOBbIBAMb 8bIOOP CHOCODA U3MeEPeHUS,
A0eK8amMHO20 HOCHABIEHHOU 3a0atie, NPOBOOUMb OYEHK) 00CMOBEPHOCMU NOLYYEHHBIX PE3VIbMAmMO8;

* BOCHPUHUMAMb UHDOPMAYUIO PUUYECKO20 COOEPAHCANUS 8 HAYYHO-HONYISAPHOU Tumepamype u
CpeodCcmeax Maccosoll UHHOPMAYUY, KPUMULECKU OYEHUBAMb NOJIYYEHHYI0 UHPOPMAayUuIo, AHaIu3upys ee
cooepoicanue u Oanuble 00 UCTMOYHUKe UHGOpMayuu,;

* c030a6amvb coOCMEenHble NUCLMEHHbIE U YCHHbIE COOOUEHUS O PUUYECKUX ABTEHUSIX HA OCHOBE
HeCKOIbKUX UCHOYHUKO8 UHpOpMAyUL, CONPOBOAICOAMb GbICTNYRICHUE NPE3eHMayuel, yuumleds
0CcobeHHOCmU ayOUmopuY C8epCMHUKOS.

ObecneunTh JOCTIKCHUE TUIAHUPYEMBIX PE3yJITaTOB OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
MPOTPaMMBI, CO37IaTh OCHOBY ISl CAMOCTOSTEIHFHOTO YCIEITHOTO YCBOSHUS O0YJarOIIIMMHICS HOBBIX
3HaHWUW, YMEHUH, BUIOB U CIIOCOOOB JIEATEIIEHOCTH JOIKEH CHCTEMHO-ACSITeTbHOCTHBIN T01X0/1. B
COOTBETCTBHH C ITUM TIOJIX0I0M UMEHHO aKTHBHOCTh O0YYAIOIUXCSI TPU3HACTCS OCHOBOM JOCTHXKCHUS
Pa3BHBAMOIIUX IIEJeiH 00pa30BaHUs — 3HAHUS HE MEPEJAIOTCS B TOTOBOM BHJIE, & JJOOBIBAIOTCS
yYallMMHUCA B MPOIIeCcCe MO3HABATEILHON ACSITEILHOCTH.



OHUM W3 TTyTEH MOBBIIICHHUSI MOTHBAIMU ¥ 9P GEKTUBHOCTH YIeOHOH JIEITETLHOCTH B OCHOBHOM IITKOJIE
SBIISIETCS BKITIOUCHUE YUAIUXCS B Y4eOHO-UCCTIe008AmMeNbCKYI0 U BPOEKMHYI0 0esimelbHOCHb, KOTOpas
UMEET CIIeIyIoIne 0COOEHHOCTH:

1) LeIn U 3ala4y 9TUX BUOB ACATCIIBHOCTHU YUAIIUXCA ONPEACIAOTCA KaK UX JIMYHOCTHBIMU MOTHBAaMH,
TaK U COIIMAJIbHBIMU. 910 03HA4acT, 4YTO TaKasa ACATCIIBHOCTD JOJIKHA OBITH HallpaBJICHa HE TOJIBKO Ha
IMOBBIICHUE KOMIIETEHTHOCTH ITIOAPOCTKOB B Hpe,I[MeTHOI;'I oOmactu OIIPEACICHHBIX yq66HBIX JUCIMILINH,
HE TOJIBKO Ha pa3sBUTHUEC UX CHOC06HOCTef/‘I, HO U Ha CO3JaHUE MPOAYKTA, UMECIOIIETO 3HAYUMOCTD IJIs

APYTUx;

2) y4eOHO-HCCIIeI0BaTeNbCKas M MPOEKTHAS AEITeIHHOCTH TOJDKHA OBITH OPTaHN30BaHa TAKUM 00Pa3oM,
YTOOBI yUaIIuecs CMOTJIA Peaji30BaTh CBOM MOTPEOHOCTH B OOIIIEHUH CO 3HAYMMBIMH, pedepeHTHBIMU
rpynnaMu OJHOKIACCHUKOB, yauTesel u T. A. CTpos pa3IndHOro Pojia OTHOIICHUS B XOJIC
IeJICHAITPABIICHHOW, TIONCKOBOW, TBOPYECKOM M MPOAYKTUBHOM JEATEILHOCTH, IIOAPOCTKH OBJIAJICBAIOT
HOpMaMH B3aMMOOTHOIIICHUM C Ppa3HbBIMHU JTOABMHU, YMCHUAMU ICPEXOAUTH OT OJHOT'O BHUAA O6HICHI/ISI K
JIPyroMy, IpUOOPETaIOT HABBIKM MHIUBUIYAILHON CaMOCTOSTEILHOM PabOThI M COTPYTHUYECTBA B
KOJIJICKTUBE;

3) opraHuzanus yueOHO-HCCIICI0BATEILCKUX U TPOSKTHBIX PaOOT IMIKOJILHUKOB 00SCIICUUBACT COUCTAaHHUE
pa3IMuYHBIX BUJIOB II03HABATEIIBHOMN ICATSIBHOCTH. B 3THX BUIaX NEATEIEHOCTH MOTYT OBITh
BOCTPEeOOBaHBI PAKTHYECKH JTFOOBIC CIIOCOOHOCTH MOAPOCTKOB, PEAIM30BaHbI IMYHbIC TPUCTPACTHUS K
TOMY WJIH HHOMY BHJY JCSITEIbHOCTH.

Conepixanue Kypca
Du3nKa 1 ee poJib B NO3HAHUU OKPY:Kalolero Mmupa 4 4

®dusuka — Hayka o npupozae. ®uzndeckue tena u sienenus. Puznveckue cBoiictsa ten. Habmonenne u
onuvcanue Qu3ndecKux sipreHnid. Gu3ndeckuii skcriepuMenT. MojiepoBaHue SBJICHUH 1 00bEKTOB
npupoabl. Puzndeckue BeMUUuHbL. M3MepeHus: pu3ndeckux BeIHYHH: JJTUHBI, BpEMEHH, TEMIEPaTyphl.
®uznueckre mpuOopsl. MexxayHapoaHas CUCTeMa eAUMHULL. TOYHOCTh U IOTPEITHOCTh U3MEPEHHII.
dusnueckre 3aK0HbI U 3aKOHOMepHOCTH. Pu3nka u Texuuka. Haydnsiit Mmeton mozHanus. Posb ¢pusuku
B ()OPMHUPOBAHUH €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH.

Mexanuueckue siBJIeHUS

MexaHnyeckoe JBUKEHHE. MaTepuaiibHas TOYKa Kak MoJIeslb pu3nueckoro Teia. OTHOCHTENbHOCTD
MEXaHUYEeCKOro JABMKEHUS. | eolieHTprdeckas 1 reuoLeHTprdeckas cucteMsl Mupa. Cucrema orcyera.
dusnyeckre BEJININHBI, HEOOXOAUMBIE ISl ONMCAHMS ABWKEHUS, U B3aUMOCBSI3b MEX/y HUMH (IIyTb,
nepeMelleHne, CKOpOCTh, YCKOPEHUE, BpeMs ABIKEHUs ). PaBHOMepHOE U PaBHOYCKOPEHHOE
npsAMOJIMHENHHOE BKeHue. ['padukn 3aBUCUMOCTH KUHEMAaTUIECKUX BEIMYMH OT BPEMEHHU TIPU
pPaBHOMEPHOM U paBHOYCKOPEHHOM JBI)KEHUHU. PaBHOMEpHOE NBM)KEHHE IO OKPY>KHOCTH. MHepius.
MNueprHOCT Ten. B3aumoaeiicteue Ten. Macca tena. M3amepenue maccsl Tena. [InoTHoCTh BenecTsa.
Cuna. Equanie! cunbl. MHepimanbsHas cucreMa orcdera. 3akoHbl Herorona. CBOOOHOE MajieHUE Tell.
Cuna 1soKecTH. 3aKOH BCEMHUPHOTO TATOTeHHs. VIckyccTBeHHbIe cITyTHUKN 3emiu. Cuiia ynpyrocTH.
3akon 'yka. Bec Tena. HeBecomocTs. CBSI3b MEXK Iy CHIION TSHDKECTH B Maccol Tena. Cria TsSDKeCTH Ha
Ipyrux miaHetax. Jlunamometp. CnoxkeHne ABYX CHJI, HAIIPABJIEHHBIX 10 OAHOM MPSAMOM.
PaBnogelicTByromas cuwit. Cuna tpenus. Tpenue ckonbxenus. Tpenne nokos. TpeHue B npupoe u
TexHuke. Hckyccmeennvie cnymuuxu 3emaul. Ilepeas kocmuueckas ckopocms. IMITynsc. 3akoH
COXpaHeHHUs UMITyJibca. PeakTuBHOE nBrkeHne. Mexanndeckas padoTa. MOImHOCTb. DHEPrus.
[loTennnanpHast ¥ KHHETHYECKast sHeprud. [IpeBpaiienue oJHOTO BUAa MEXaHUYIECKOW SYHEPTHH B
JIpyroii. 3aKOH COXpaHEHHUs TOJTHONW MeXaHH4IeCKOi sHepruu. IIpocTeie MexaHN3MBI. Y CIIOBHUS
paBHOBECHS TBEPIOTO TENa, MMEIOIIETO 3aKPEIUICHHYIO OCh IBIKEHHUA. MOMEHT cuibl. LIeHTp TskecTH
Tesa. Peruar. PaBHOBecHe cuil Ha peryare. Peiyaru B TeXHUKE, ObITY M Ipupo/ie. [1oaBKHbBIE U
HETOABWXHBIE 0JI0OKH. PaBeHCTBO paboOT MpH NCIONB30BaHUU MPOCTHIX MEXaHMU3MOB («30JI0TOE TIPABHIIO»
MexaHukH). Buner paBaoBecus. Koaddumment noneznoro aeiicteus mexannsma. [lasnenue. JlaBnenue



TBepAbIX Ten. Enunuiisl uamepenns gasienus. CrocoObl n3MeHeHUs AaBieHus. /laBnenne rasa.
OO0ObscHeHNe NaBJIeHHS ra3a Ha OCHOBE MOJIEKYJISIPHO-KHHETHYECKHX npecTaBneHnit. [lepenada
JTABJICHUA Ta3aMHU U )XHIKOCTSIMH. 3akoH [lackans. JlaBieHne ®UIKOCTH HA JTHO ¥ CTEHKH COCY/Ia.
Coo0maromuecs cocyasl. ATMocdepHoe naBieHrne. Metonsl n3MepeHus armochepHoro gaBieHus. ObIT
Toppuuenn. bapomerp-aneponn, MmaHoMeTp. ATMocdepHOe JaBIeHNE Ha Pa3IMIHBIX BHICOTAX.
I'unpaBnuyeckre MexaHu3Mel (Ipecc, Hacoc). [loprrHeBoit )KUAKOCTHBIN HAacoc. [laBieHne )KUIKOCTH U
rasa Ha MOrpy»eHHOE B HUX TeJ0. 3aKoH Apxumesa. Y ClIoBuUs TuiaBaHus Tell. [lmaBaHue Ten u CyJI0B.
BosznyxonnaBanue. Konebarensnoe apmxenne. Konebanus rpysa Ha npyxune. CBOOOAHbIE KOJIeOaHUsL.
KonebarenbHas cucrema. MasTHUK. AMILTUTY/A, IEPUOJI, 4YaCTOTa KoJIeOaHuid. I apmonuyeckue
konebanus. IlpeBparienne sHepTUr Ipy KoJredaTeTbHOM JABIDKEHUH. 3aTyXaomue KojebaHusl.
Brinyxxaennsie konebanus. Pesonanc. Pacripoctpanenne koiebanuii B ynpyrux cpenax. [lomepednsie n
MIPOAOJIHHBIE BOJTHBIL. J[1rHa BOHEL. CBSI3b IITMHBI BOJIHBI CO CKOPOCTHIO €€ PAaCIpOCTpaHEHUS H
MEPUOIOM (4acToToM). 3ByKOBEIE BOJTHBI. CKOPOCTH 3ByKa. BricoTa, TeMOp B TPOMKOCTB 3ByKa. DXO.
3BYKOBOI pe30oHaHC.

TenioBbie ABJICHUS

CrpoeHue BeniecTBa. ATOMbI U MOJEKYJIbl. ONBITHL, JOKA3bIBAIOLINE ATOMHOE CTPOEHUE BELIECTBA.
TenmoBoe ABIKEHHE aTOMOB U MOJIeKyJ. bpoyHoBckoe aBmkenue. uddys3us B razax, KUIKOCTIX U
TBEpABIX Tenax. B3aumoaeicTBre YacTull BellecTBa. ArperaTHble COCTOSIHUS BellecTBa. Monenu
CTPOEHUS TBEPIBIX TEJ, JKUAKOCTEH 1 ra30B. OObACHEHNE CBOMCTB T'a30B, XKHUIKOCTEH U TBEPABIX TN HA
OCHOBE MOJIEKYJISIPHO-KUHETUYECKUX MpeACTaBlIeHUN. TernoBoe aABmKeHue. TerioBoe paBHOBECHE.
Temnepatypa. BuyTpennss sneprus. Padota u Temonepenaya. TemmonpoBoaHocTs. KoHBeKIus.
Wznyyenue. [Ipumepsl Temnonepenayu B mpupoJie U Texuruke. KonndyecTBo TenoTel. Y aeiapHast
TEIUIOEMKOCTh. PacdeT KomuvecTBa TEIUIOTH IPH TEII000OMeHe. Y AeNTbHas TeIJIoTa CrOpaHus TOTUINBA.
3aKOH COXPAHEHMSI U MPEBPALLICHUS SHEPTUH B MEXaHUUECKUX U TEIUIOBBIX Npoueccax. [naBnenue u
OTBEPJECBAHUE KPUCTAJUIMUECKUX TEN. Y AeNbHAs TEIUIOTa IUIaBieHus. cnapeHue U KOHACHCALIHSL.
Kurienune. 3aBUCMMOCTB TeMIIEpaTyphl KHIIEHUS OT AaBIeHU. Y AeNbHAs TEII0Ta IMapooOpa3oBaHuUsL.
BrnaxxaocTs Bozayxa. OObsCHEHNE N3MEHEHHS arperaTHOr0 COCTOSTHUS BEIIECTBA HA OCHOBE
MOJIEKYJISIPHO-KMHETHUECKHX TpeicTaBlieHnid. PaboTa ra3a npu pacmmpenun. [IpeoOdpazoBanue sHEprun
B TEIUIOBBIX MalnHax. /[Buratens BHyTpeHHeTo cropanus. [laposas Typouna. KI1/] reruioBoro
JBUTATENS. DKOJIOTHYECKUE MTPOOIeMbI UCTIOIb30BaHHS TEIIOBBIX MAIIIHH.

BJ'ICKTpOMaFHHTHBIe ABJICHUSA

OnexTpuzanus HU3NYECKuX Tell. J[Ba poja AIMeKTpuiIecKux 3apsnoB. BzaumoeiicTBre 3apsHkKeHHBIX Tell.
JlenrMocCThb 35IeKTPUYeCcKOTo 3apaaa. DIEKTPOH. 3aKOH COXPaHEHHUS JIEKTPHUUECKOro 3apsa/a.
[TpoBOIHUKY, TUANEKTPUKH U TTOITYITPOBOTHUKH. DJIEKTPOCKOI. DIEKTPHUECKOE TI0JIe KaK 0COOBIN BUT
Matepun. CTpoeHue atoMa. HanpsacenHocmy 31eKmpuieckozo nois. JIeicTBre aIeKTpU4ecKoro mois Ha
aneKkTpudeckue 3apsaapl. Kongencarop. DHEprust 31eKTPUIECKOTro MO KOHIEHCATOpa. DNEeKTPUISCKHUHA
TOK. IcTOUHUKH TOKA. DJIEKTpUYECKas LEMb U €€ COCTaBHbIC YacTu. Hampasnenue u aeiicTBus
aneKTpuueckoro Toka. Hocurenu snekTpuyeckux 3apsaoB B Metamwiax. Cuia Toka. DJIeKTpUIecKoe
HaIpspKeHUE. DIEKTPUUECKOE COTIPOTUBIICHUE MTPOBOHUKOB. EAMHUIIBI CONPOTUBICHUS. 3aBUCUMOCTh
CUJIBI TOKA OT HampsbkeHus. 3akoH OMa JJid ydacTka enu. Y JeibHOoe ConpoTuBiIeHue. PeoctaTsl.
ITocnenoBarenpHOE M MapauIeIbHOE COEAMHEHNE IPOBOAHUKOB. PaboTa 3JeKTprIecKoro most mo
MIEPEMETICHHIO YJICKTPUIECKUX 3apsa0B. MOIIHOCTE 3JIEKTPUIECKOTO Toka. Harperanue npoBOTHIKOB
3JIEKTPUIECKUM TOKOM. 3aKkoH Jxoyns—JIenna. DnekTpudeckre HarpeBaTeIbHBIC B OCBETUTEIHHBIC
npubopsl. KopoTkoe 3aMbikanue. [IpaBuiia Oe3onacHoCTH mpu padoTe ¢ aekTponpudopamu. OmbIT
Opcrena. MarautHoe monie. HIyKIyst MArHUTHOTO 1OJIs1. MarHuTHOE ToJIe MpsIMOTro Toka. MarHuTHoe
ToJIe KaTYIIKU ¢ TOKoM. [locTostHHBIE MarHUTBI. MarHUTHOE TIOJIE TIOCTOSSHHBIX MarHUTOB. MarHuTHOE
nosie 3emun. BzanmopeiictBue MaruuToB. JleiicTBre MarHUTHOTO MOl Ha MPOBOJAHUK C TOKOM.
OnekTpudeckuil neurareiasb. OJHOPOIHOE ¥ HEOTHOPOIHOE MaruuTHoe moJe. [IpaBuino OypaBumka.
O6Hapy>keHue MarHUTHOTO mouis. J[eficTBHe MarHUTHOTO TIOJIS Ha IPOBOIHUK C TOKOM M ABMXKYIIYIOCS
3apspkeHHAyIo YacTuIly. Cura Amnepa u cuna Jlopenya. IlpaBuiio ieBoi pyku. MarHuTHBIA MTOTOK.
OmnpiTer Papanes. DIeKTpOMarHATHAS WHAYKIHA. HanpasiieHne HHIyKITMOHHOTO ToKa. [1paswmio Jlenma.



SIBieHNE CAMOMHIYKIINU. DJIEKTPOMarHuTHEIE Kotebanus. KonebarensHbIi KOHTYp. [lepeMeHHbIH TOK.
I'enepaTop mepemenHoro Toka. [IpeoGpasoBanus 3HEpTHUN B dNIeKTporeneparopax. Tpanchopmarop.
Ilepenaya smeKTpU9IECKO SJHEPTUN HA PACCTOSHIE. DIEKTPOMArHUTHOE TI0JIE. DJIeKTPOMarHUTHBIE
BOJTHBL. CKOPOCTB PacpOCTPaHEHH SIEKTPOMArHUTHBIX BOJIH. BiHsHIE 37IeKTPOMarHUTHBIX H3ITy9eHUH
HAa JKUBBIE OpraHu3Mbl. [loaydenne amekTpoMarHuTHEIX KosteOanuid. [[puHINIE! pagrnocBssu u
TENEBUJICHUS. DJICKTPOMarHuTHas mpupoaa ceeta. CkopocTh cBeTa. Mcrounuku ceeta. [Ipsmonunelinoe
pacmpocTtpanenue cBeta. OTpakeHue cBeta. 3aKoH oTpakeHus cBeTa. [lmockoe 3epkano. M3o0paxenue
npeaMerta B 3epkaie. [Ipenomnenue cBera. 3akoH npenomieHus cBeta. JIun3pl. @oKycHOE paccTosIHUE
muH3bL. OnTHYeCKas cuiia JIMH3bI. V300paxeHus, 1aBaeMble TUH30M. [ 71a3 kak onTuyeckas CUcTeMa.
Onrraeckue puodopsl. [pemomienne cBera. I[lokazarens nmpemomnenwns. lucnepcus ceeta. LBera Tem.
Crekrporpad 1 CieKTpOCKOIL. THITBI ONTHYECKUX CIIEKTPOB. CrnekmpaibHblil AHAAU3.

KBaHTOBBIE fIBJICHUS

Crpoenue atomoB. [lnanerapnas moaens atoMa. [lornomieHue 1 UCIMycKaHUE CBETa aTOMaMH.
[MpoucxoxneHne IMHeHYaThix crekTpoB. OnbITe Pesepdopna. PagroakTHBHOCTE Kak CBUICTENBCTBO
CJIO’KHOT'O CTPOEHHsI aTOMOB. AJba-, OeTa- 1 raMMa-u3nydeHus. PagroakTuBHbIe IpeBpaIleHus
aTOMHBIX sifiep. CoXpaHEHHE 3apsAA0BOT0 M MaCcCOBOTO YHCEN MPH AAEPHBIX peakuusx. [lepuon
noJTypacnaza. 3akoH paAHoaKTUBHOTO pacnaga. DKCIEpUMEHTAIbHBIE METOABI HCCIEI0BaHMS YaCTHII.
[IpoToHHO-HEUTpPOHHASL MOAENb siapa. OU3MUECKUI CMBICT 3apsiAI0BOI0 U MAacCOBOro yucen. M30Tomnsl.
[TpaBumna cmemienus st anbha- u 6eTa-pacnana npy SACPHBIX PEaKIUsIX. DHEPTHusl CBS3U YaCTHII B sIIIpe.
Henenue sinep ypana. Llennas peakuus. SnepHas s3HepreTuka. DKOJIOTHYECKUE TPOOJIEMbI pabOThI
ATOMHBIX JIEKTpOoCTaHIMM. [losumerpus. BinsHue paguoakTUBHBIX U3JIyYE€HUN Ha )KUBBIE OPTaHU3MBI.
TepmosinepHas peaxius. Mctounuku sueprun ConHIa U 3BE3I.

Crtpoenne u 3Boonusi BeesieHHoid

I'eonienTpudeckast v rearoneHTpruYecKast cucteMbl Mupa. CocTaB, CTPOEHUE U TPOUCXOXKICHUE
ConneuyHol cucteMbl. Pusndeckas npupojia HedecHbIX Ten COHeUHON cucTeMbl. [TaHeThl U Masibie
tena Conreunoit cucremsl. CTpoeHune, n3nyueHue u 3postonus ComHia u 38e31. CTpOeHUE U SBOTIOIUS
Bcenennoii. I'unore3a bonbioro B3peIBa.

JlaGopaTopHblie padoThI

Omnpe/ieneHre EeHbI JIeeHUs] H3MEPUTENBHOTO TPUOOopA.

H3mepenne pa3MepoB MaJbIX Tell.

W3mepeHne macchl Tella Ha PhIYaKHBIX Becax.

Nzmepenne oObema tena.

OnpeesneHne MIOTHOCTH TBEPAOTO TEla.

I'pagyupoBanue nNpyXUHBI ¥ U3MEPEHUE CHIT TTHAMOMETPOM.

BrlsicHeHNE 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT TUIOIIAM COTIPUKACAIOIIMXCS Tl |
MPKUMAIOIICH CHUITBI.

10. OmnpeneneHue BEITATKABAONIEH CHUIIBI, IEHCTBYIONIEH HA MOTPYKEHHOE B KUAKOCTH TEIIO.
11. BrisicHeHUE yCIIOBUH TUTABAHUS TEJla B KUIAKOCTH.

12. BrIsscHeHUE YCIIOBHUS paBHOBECHS phlyara.

13. Onpenenenne KI1/] npu moabpemMe Tena Mo HAKIIOHHON IIIOCKOCTH.

14. Onpenenenre KOJIMIECTBA TEIUIOTHI PY CMEITMBAHUY BOJIBI pa3HOU TEMITEPATYPHIL.
15. OmnpeneneHue yneabHON TEMIIOEMKOCTH TBEPIOTO Tela.

16. OmnpeneneHre OTHOCUTEIHHON BIAXKHOCTH BO3/IyXa.

17. COopka 3MeKTPUYECKOM LENH U U3MEPEHUE CUITBI TOKA B €€ PA3JINYHBIX yUACTKaX.
18. V3mepeHune HANPSHKEHUS HAa Pa3IMYHBIX YYaCTKaX SJCKTPUISCKON IIeTIH.

19. UzmepeHue CHIIbI TOKA U €T0 PETYIMPOBAHNE PEOCTATOM.

20. M3MepeHune conpoTUBIICHHS TPOBOJHUKA TIPU TIOMOIIY aMIIEPMETPa U BOJILTMETPA.
21. M3MepeHre MOLTHOCTH ¥ pabOTHI TOKA B 3JICKTPHUYCSCKOM JIaMIIe.

22. COopKa 3JICKTPOMAarHuTa ¥ UCIBITAHUE €ro JCHCTBHU.
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23. M3y4eHue dIIeKTPUIECKOTO JIBUTATENS TIOCTOSTHHOTO TOKa (Ha MOJIEIN).

24. V3ydeHue CBOWCTB U300paKeHUS B JIMH3AX.

25. HccnenoBanue paBHOYCKOPEHHOTO IBWKEHUS 0€3 HaYaIbHOI CKOPOCTH.

26. M3MepeHune yCKOpEeHHUs1 CBOOOTHOTO Ta/ICHHS.

27. HccneaoBanue 3aBUCHMOCTH IIEPHOA M YaCTOTHI CBOOOJHBIX KOJCOAHUI MasSTHUKA OT JJIUHBI

€ro HUTH.

28. N3yueHue SBICHUS 3JCKTPOMArHUTHOW UHIYKIIUY,

29. HabmrozieHHE CIUTOIIHOTO U JIMHEHYATHIX CIICKTPOB MCITyCKAHMS.
30. M3mepeHune ecTeCTBEHHOTO paJuallMOHHOro (hOHA JO3UMETPOM.

31. Usydenue neneHus sapa atoMa ypana o ¢gororpaduu Tpekos.

32. VzyveHue TPEKOB 3apsKCHHBIX YaCTHIL IO TOTOBBIM (OTOTpadUsIM.

3 .TemaTu4yeckoe NJIAHMPOBAHUE

7 kaacce

TeMa, CoAepKaHue

XapaKTepI/ICTHKa OCHOBHBIX BH/10B y‘leﬁHOﬁ
AEATCIbHOCTH YUYALIUXCH

@u3uKa U ee poJib B MO3HAHUN OKPYIKAIOLIET0
mupa (4 4)

®dusuka — Hayka o npupoje. PU3snyeckue sSBICHHUS,
BEILIECTBO, TEJIO, MaTepus. PU3NUECKHE CBOMCTBA TEI.
OCHOBHBIE METOMBI H3Y4YEHHS, UX pasnnuue. [Tondarne
o (msudeckoil BemnunHe. MeXayHapo Has CUCTEMa
eaunutl. [Ipocreiimme naMmepuTenbHBIE MPUOOPEI.
Ilena nenenus mkansl npubdopa. Haxoxxnenne
MOTPEIHOCTH U3MepeHus1. COBPEMEHHBIE TOCTHKECHMUS
Hayku. Ponb ¢Gu3uKy 1 yYeHbIX Hallel CTpaHbl B
Pa3BUTUH TEXHUUYECKOTO Nporpecca. BinsHue
TEXHOJIOTMUYECKUX MTPOLIECCOB Ha OKPYKAIOIIYIO
cpeny.

JladopaTtopHas padora 1. OnpeneneHue 1eHbI
JeJIeHUs U3MEPUTEIBHOTO Mpudopa

Tembl IPOEKTOB

1 «®u3ndeckne mpuOOPBI BOKPYT HACY, «Du3ndeckue
SIBIICHUS B Xy/I0’)KECTBEHHBIX MTPOU3BEIeHUX (A.

C. [lymkuna, M. 1O. JlepmontoBa, E. H. Hocosa, H.
A. Hekpacosa)»,

«Hobenesckue nmaypeatsl B 001acTi GUBNKI»

—QOO0BACHATD, ONTUCHIBATh (U3NIECKHUE SIBIICHUS,
oTANYaTh (PU3NIECKUE SABJICHUS OT XUMHUYCCKHX;
—TIPOBOJUTH HAOMIOEHUS (PH3UUECKUX SIBIICHUH,
AQHAJIM3UPOBATH U KJIACCU(HUIIPOBATD X;
—pa3nu4aTh METOJIbl H3Y4eHUs (PU3HKH;
—MU3MEepPSTh PACCTOSHUS, POMEKYTKH BPEMEHH,
TeMITepaTypy;

—o00pabaTbIBaTh Pe3yJIbTaThl U3MEPEHUIA;
—IIepeBOINTh 3HaUeHus pusndyeckux BeanunH B CU;
—BBIJICTISITH OCHOBHBIE 3TAIlbl PA3BUTHS (PU3NIECKOI
HAYK{ ¥ Ha3bIBaTh HMEHA BBIJIAIOIINXCS YUCHBIX;
—OTpE/IeNATh LIeHY JCJICHHUS IIKaIbl U3MEPUTEILHOTO
nmpudopa;

—TPE/ICTABIAT PE3YJIbTAThl H3MEPEHHUI B BUJIE
TaOJINII;

—3aMuchIBaTh Pe3yNbTaT U3MEPEHUS C yIETOM
HOTPENTHOCTH;

—paboTaThb B TpyIIIIE;

—COCTaBJIATH IUIaH Mpe3eHTaIIH

HepBOHa‘laJILHBIe CBCICHUA O CTPOCHUHN BeIECTBA
69)

IIpencraBnenus o cTpoeHuu BemiecTBa. ONbITHI,
MOATBEPKAAIOUINE, YTO BCE BEILIECTBA COCTOAT U3
OTAENbHBIX YacTull. MoseKysa — Menbuanias
yacTtulla BeniecTa. Pazmepsl Mosekyn. Jnddysus
B KHUJKOCTSX, Ta3ax M TBePAbIX Tenax. CBs3b
ckopocTH qubdy3un U TeMIepaTyphl Teja.
DU3NYECKUI CMBICIT B3aUMOJIEUCTBUSI MOJIEKYJIL.
Cy1iecTBOBaHUE CHJI B3aUMHOTO IPUTSKEHUS U
OTTAJIKUBAHUS MOJICKYJ. SIBJICHUE CMauuBaHUS U
HECMa4yuBaHUS TeEl.

AI‘peFaTHBIC COCTOsAHUSA BECIICCTBA. OcoOeHHOCTH TpeX
arperaTHbIX COCTOSIHUM BCIICCTBA. OOmnsgcHeHue

—QOOBSACHATH OMBITHI, TOJTBEPKIAIOIIUC
MOJIEKYJIIPHOE CTPOCHUE BEILIECTBA, OIBITHI 110
00HapYKEHHIO CHJI B3aUMHOTO TIPUTSHKCHUS U
OTTAJIKUBAHUS MOJICKYJT;

—O0OBSACHATH: (PU3UUYECKHE SBICHHUS HA OCHOBE 3HAHUI
0 CTPOCHHUH BELIECTBa, OPOYHOBCKOE ABHKEHHE,
OCHOBHEBIE CBOWMCTBA MOJIEKY, sSIBIIEHUE TUPPY3nH,
3aBUCHUMOCTH CKOPOCTH ITPOTEKAHUS TUPPY3Un OT
TeMIIepaTypHl Tea;




CBOMCTB Ta30B, JKUJIKOCTEU U TBEPABIX T HA OCHOBE
MOJIEKYJIIPHOTO CTPOCHHS.

3auer mo Teme «HepBOHa‘laﬂLHLIe CBe¢ACHUA O
CTPOCHMH BCIIECTBA).

JlabopaTopHas padora 2. U3mepeHnue pazMepos
MAaJIBbIX TeJl.

Tembl IPOECKTOB

«3ap0meﬂne H Pa3sBUTHE HAYYHBIX B3IJIAA0B
0 CTPOCHHHU BELIECTBA,

«Inddy3us Bokpyr Hacy,

«YIUMBHUTEJIbHbIE CBOMCTBA BOALI»

—CXEMAaTHUYECKH N300paaTh MOJICKYJIbI BOJIbI
1 KUCIIOPOAA;

—CpaBHUBATH pa3Mepbl MOJICKYJ Pa3HBIX BEIIECTB:
BOJIbI, BO3/TyXa;

—aHaJIM3UPOBATh PE3YJBTATHI OMBITOB IO TBHKEHHUIO
MoJIeKy U auddy3uu;

—IIPUBOAUTH IPUMEPBI TUPPY3UH B OKpYKaAIOIIEM
MUpE, IPAKTHYECKOTO UCIIOIB30BaHUsI CBONCTB BEILIECTE
B PA3JINYHBIX arperaTHbIX COCTOSIHUSAX;

—Ha0JI0AaTh U UCCIICIOBATH SIBIICHHE CMAYMBAHUS H
HECMa4YMBaHUs TeN, OOBACHATH JaHHBIC SIBICHHUS Ha
OCHOBE 3HaHHI 0 B3aUMOJICHCTBUN MOJIEKYII;

—JI0Ka3bIBaTh HAIMYUE PA3INYUA B MOJIEKYJISIPHOM
CTPOEHHUHU TBEPJIBIX TEJI, KUJKOCTEU U ra3oB;

—IPUMEHSTh OJYyYEHHBIEC 3HAHUS IIPH PELICHUN
3a1ad4;

—H3MEPATH Pa3Mephl MaJIbIX TEJI METOJIOM PSIIOB,
pa3nnvaTth crocoObl N3MEPEHHS Pa3MEPOB MaJlbIX Tell;

—MPEJICTABIIATH PE3YJIbTAThl H3MEPEHHI B BUJIE
TaOJINII;

—paloTaThb B rpyIme

B3aumopeiicTBue e (23 4)

MexaHnyeckoe IBHKEHUE. TpaeKTOpusl ABUKEHUS
Tena, myTh. OCHOBHBIE equHULBI yTH B CH.
PaBHOMEpHOE U HEPABHOMEPHOE JBUKEHUE.
OTHOCUTENBHOCTH ABMWKEHUS. CKOPOCTh
PaBHOMEPHOT'O M HEPAaBHOMEPHOTO JIBHKEHHUS.
BekropHble 1 cKalsipHble QU3NYECKUE BETHYHHEI.
Omnpenenenne ckopoctu. OnpeeneHne myTH,
MPOHAEHHOTO TEJIOM IIPU PABHOMEPHOM JIBUKEHHH, TI0
¢dopmye u ¢ nomoipto rpaduko. Haxoxnenue
BPEMEHH JBW)KECHUS Tell. SIBIeHNE HHEPLIUH.
[IposiBnenue sBJICHUS HHEPLUUH B OBITY M TEXHHKE.
M3meHneHne ckopocT Tell pu B3aUMOIEHCTBUM.
Macca. Macca — mepa UHEPTHOCTH TeJia.
WueptHOCTH — CcBOIICTBO Tena. OmnpeneneHne Macchl
TeJa B pe3yJbTaTe ero B3auMOJIEHCTBUS C APYTUMHU
TenaMH. BeIsICHEHNE yCIIOBUI paBHOBECHS YI€OHBIX
BecoB. [ImoTHOCTE BemiecTBa. MI3MeHeHne TUIOTHOCTH
OJIHOTO M TOTO € BELIECTBA B 3aBUCHUMOCTH OT €r0
arperatHoro coctosinusi. OnpeeneHrue Macchl Tema 1o
ero o0beMy M IUIOTHOCTH, 00beMa TeJa 10 ero Macce u
IJIOTHOCTH. MI3MeHeHre CKOPOCTH Tesa IPH AeHCTBUU
Ha Hero Apyrux tei. Cuiia — MpuYuHa H3MEHEHHUS
CKOPOCTH JIBH)KEHHS, BEKTOPHAS r3ndecKast

—OnpenensaThb: TPACKTOPHIO JBIKEHUS Tela; TEIo,
OTHOCUTENFHO KOTOPOT'O IPOUCXOIUT JBIKEHHE;
CPEIHIOI0 CKOPOCTh JIBM)KEHHSI 3aBOIHOTO aBTOMOOHIIS;
MYyTh, IPOIICHHBIH 32 JAHHBIHA IPOMEKYTOK BPEMEHH;
CKOpOCTH Tea 1o TpaduKy 3aBUCUMOCTH MYTH
PaBHOMEPHOT'O ABMKEHUS OT BPEMEHH; TUIOTHOCTD
BEIL[ECTBA; MAacCy Teja M0 ero 00beMy U IIOTHOCTH;
CIITy TSDKECTH 10 U3BECTHOM Macce Tena; Maccy Tella 10
3aJJaHHOMU CHJIE TSKECTH; 3aBUCUMOCTh H3MEHEHUS
CKOPOCTH TeNa OT MPHUJIOKEHHON CHIIBI,

—/AO0Ka3bIBaTh OTHOCHUTCIIPHOCTD JABHXCHHUS TECJIA,

—pacCUUTHIBATH CKOPOCTH TeJIa IPH PABHOMEPHOM U
CPEIHIOI0 CKOPOCTh MTPU HEPABHOMEPHOM JIBIKCHHUU,
CUJIY TSKECTH M BEC TeJla, PaBHOJAEHCTBYIOUIYIO IBYX
CcuI,

—pa3au4arh PAaBHOMEPHOE U HEPABHOMEPHOE
JIBIOKECHUE,

—Trpadudeckn H300pakaTh CKOPOCTb, CHITY U TOUKY €€
TIPUITOKEHUS,




BennunHa. ['papuueckoe n3odpaxkenue cunbl. Crna —
Mepa B3auMoaeicTBus Ten. Cuia Tshkect. Hammame
TATOTEHUS] MEXKLy BCEMH TeJIaMH. 3aBUCHUMOCTD CHJIbI
TSHKECTH OT Macchl Tena. CBoOOIHOE MTaJieHHe Tedl.
Bo3HukHOBeHUE cuiibl ynpyroctu. [lpupona cumsl
ynpyroctd. OIBITHBIE TOATBEPKACHUS
CYILIECTBOBAHUS CHJIBI yIpyrocTu. 3akoH ['yka. Bec
Tena. Bec Tena — BekTopHas pusnveckas BEIUUMHA.
OTnnune Beca Tena OT CHIIBI TshkecTd. Cuna TsSKecTH
Ha JApyrux IuaHerax. M3ydyenue yctpoiicTea
JuHaMoMeTpa. Mi3MepeHust Cuil ¢ IOMOILBIO
nuHamoMeTpa. PaBHopelicTBytomas cui. CroskeHue
JIBYX CHJI, HAIIPABJICHHBIX 10 OJHOU MPSIMOM B OTHOM
HanpaBJICHUH U B TPOTHBOIOJIOKHBIX. [ padndeckoe
n300paxxeHre paBHOACHCTBYOIIEH IBYX cuit. Cuia
TpeHus. I3MepeHue Cuibl TpeHUs CKOJIbKEHUS.
CpaBHEHHE CUJIBI TPEHUS CKOJIBKECHUS C CUIION TPEHUS
kadeHus1. CpaBHEHUE CUIIbI TPEHUSI C BECOM Tela.
Tpenune nokos1. Pons Tperns B Texauke. Crioco0s!
YBEJIMYEHHSI U YMEHBLICHUS TPEHHUS.

Konmponvuvie pabomut no memam

Ne 1. «MexaHudeckoe JBIKECHHEY, «Maccay,
«[17I0THOCTH BEIIECTBAY;

Ne 2. o Temam «Bec Tenay, «['padpudeckoe
nzobpaxenue cuiny, «Cunby, «PaBHOIEHCTBYIOIIAS
CHID».

Jlabopamopnusie padbomot

3. M3mMepeHne Macchl Tena Ha peIYayKHBIX BEcax.
4. Usmepenne oObema Tena.

5. OmnpenenieHre IIOTHOCTH TBEPAOTO TEA.

6. 'panynpoBaHue MpyKUHBI U N3MEPEHHUE CUIT
JUHAMOMETPOM.

—HaXO0AUThb CBA3b MCIKIY B3aPIMO,E[€I>iCTBPI€M TCI
" CKOPOCTBIO UX NBUXCHUA,

—YyCTaHaBJIMBATb 3aBUCUMOCTb U3BMCHCHUA CKOPOCTHU
JABWKXCHUA TCJIa OT €0 MacCChI;

—pas3jindaTb HHEPIUIO U UHECPTHOCTD TCJIA,
—OnpeAC/IAThL INIOTHOCTH BECIICCTBA,
—PpacCcCUnUThIBATh CUITY TSHXKECTH U BEC TEJIA,

—BBIJICNATH OCOOCHHOCTH TTAHET 36MHOU
TPYNIBI ¥ IIAHET-TUTAHTOB (pa3iudre 1 oo1ue
CBOICTBA);

—IIpUBOJIUTH IPUMEPBI B3aUMOJECICTBHS TE,
MPUBOJSAIIETO K N3MEHEHHUIO UX CKOPOCTH; TIPOSIBICHUS
SIBJICHWSI MTHEPLUXU B OBITY; IPOSIBICHUS TSATOTEHUS B
OKpY’KalollleM MUPE; BUAOB JiehopMaLni,
BCTPEYAIONINXCSI B OBITY; PA3INYHBIX BHIOB TPEHHUS;

—Ha3bIBaTh CIIOCOObI YBETUUEHHS U YMEHBLICHHUS CHJIbI
TpPEHUS;

—pacCUYUTHIBATh PABHOACHCTBYIOIIYIO IBYX CHUIT;

—TIEPEBOIUTH OCHOBHYIO CIHHHUILY TTYTH B KM, MM, CM,
JIM; OCHOBHYIO €IMHHILY Macchl B T, T, MT'; 3HAaUCHHE
IUIOTHOCTH U3 KI/M3 B r/cM3;

—BBIpaXKaTh CKOPOCTh B KM/4, M/C
; —aHaJM3UPOBATh TAOIUYHbBIEC JIAHHEIE;

—paboTaTh ¢ TSKCTOM yueOHHUKA, BBIJIEISTh IJIABHOE,
CHUCTEeMaTHU3UPOBATh U 0000IIATH OJYUYCHHBIC CBEICHUS
0 Macce Tela;

—IPOBOAUTH SKCIICPHUMCHT 10 U3YyUCHUIO
MCEXaHUYCECKOT'O IBUIKCHUA, CPABHUBATH OIIBITHBIC
JAHHBIC,

—DKCIIEPUMEHTAIIBHO HAXOAUTh PABHOAEHCTBYOLIYIO
JIBYX CHUJI;

—IIPUMECHATH 3HAHW K PCIICHUIO 3ajJiay;

—H3MePATH 00BEM TeJa C MOMOIIBIO H3MEPUTEIHHOTO
[UITHHIPA; TUIOTHOCTE TBEPIOTO TeJIa C TIOMOIIBIO BECOE
nu I/I3MepI/ITeHLHOFO HPIHI/IHJIpa; CI/IHy TpeHI/ISI C IOMOIIIBKO
JMHAMOMETPA,;

—B3BEMIMBATH TEJIO HA YICOHBIX Becax U C X
MTOMOIIIBIO OTIPEIENIATh Maccy Tena;

—ITIOJIb30BaTbCs Pa3HOBECAMMU,

—TpagyupoBaTh NPYKHUHY;




—II0JIy4aTh HIKaJly C 3aI[aHHOI7[ HeHOﬁ JCIICHUA,

—AaHAJIM3UPOBATL PE3YJIbTAThI I/IBMepCHI/II‘/'I nu
BI:I‘II/ICJ'IGHI/II‘/'I, JCJ1aTh BBIBOAbBI,

—TpPEeACTaBIATh PE3yJIbTAaThl U3MEPESHUH ¥ BRIYUCIICHHN
B BUJIE€ TaOJINLI;

—paboTaThb B TpyIIe

JlaBjieHue TBePaABIX TeJ, JKUAKOCTeH U ra3os (21 4)

[asnenue. ®opmMyna a1 HAXOKACHUA JaBICHUS.
Enunnuel nasnenus. BrisicHeHne crioco0os
W3MEHEHUS aBJIEHUs B ObITY U TexHUKe. [IpnunHel
BO3HMKHOBEHHS IaBJICHUS ra3a. 3aBUCUMOCTb
JaBJICHU ra3a JaHHOW Macchl OT o0beMa 1
TeMIepaTypsl. Paznmuuns Mex 1y TBEpIbIMU TEIaMH,
JKUAKOCTAMU U razamu. [lepenava naBnenus
JKUIKOCTRIO U ra3oM. 3akoH Ilackanst. Hanuune
JIABJICHUS BHYTPH KUAKOCTH. Y BEJIMUEHUE JIaBICHUA C
rTyonHO# orpyxeHusi. OO00CHOBaHUE PACIIONOKEHUS
MOBEPXHOCTH OJHOPOAHOM KUIKOCTH B
COOOLIAIOLINXCS COCyNax Ha OIHOM YPOBHE, a
SKUJKOCTEH C pa3HOU INIOTHOCTHEO — Ha Pa3HbIX
YPOBHSIX. Y CTPOMCTBO U JIEHCTBUE LUIIO3A.
ATtMocdepHoe naBienue. Biusnue atMocdepHoro
JTaBJICHHA Ha JKUBbIE OpraHU3MBbl. SIBIeHUA,
TIOJTBEPIKJAIOIIUE CYIIECTBOBAHUE aTMOC(HEPHOTO
nasyieHust. OnpenesneHne aTMOC()EepHOTO JaBIICHHS.
OmnsiT Toppuyemnu. Pacder cuiiel, ¢ KOTOpPOit
aTMocdepa JaBUT Ha OKPY>KarOIUe IPEIMETHL.
3HaKOMCTBO ¢ pabOTOH U yCTpoiicTBOM OapomeTpa-
aHepoua. Mcnonbs3oBanue ero npu
METEOPOJIOrHUECKUX HA0IOICHUSIX. ATMOC(hEpHOE
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX. Y CTPOMCTBO U
MIPUHIIMIT ICHCTBUS OTKPBITOTO KUIKOCTHOTO U
METaJUIMYEeCKOro MaHOMeTpoB. [IpuHiun gedcTBus
MOPILHEBOI'0 KUAKOCTHOTO Hacoca

Y THUJPABINYECKOro npecca. PU3n4eckue OCHOBBI
paboThl ruapaBIHYecKoro npecca. [puanHbl
BO3HMKHOBEHHMS BBITAKUBatomei cuisl. [Ipupona
BBITAIKHUBAIOIICH CHIIBL. 3aKkoH Apxumena. [InaBanue
TeN. Y CIIOBUS TIaBaHUs Tejl. 3aBUCHMOCTH TITyOHHBI
MOTPYKEHHS TeNa B )KUIKOCTh OT €r0 TUIOTHOCTH.
®uznvecKre OCHOBBI IIaBaHHA CyJI0B U
BO3/yXoIlIaBaHusl. BoaHbIN 1 BO3AYIIHBINA TPAHCHIOPT.

KpaTtkoBpeMeHHbIE KOHTPOJIbLHbIE PA0OTHI 110 TeMe
Ne3. «/laBieHHe TBEPAOTO TeJay;

Ne4. o Teme «J/laBjieHue B ;KHAKOCTH U rase. 3aKoH
ITackans».

—IIpuBoANTE PUMEPBI, TOKA3BIBAIOIIUE 3aBUCIMOCTD
JIEUCTBYIOIIEH CUIIBI OT IJIOLIAAH OOPBI;
MOJTBEP)KJAIOIIIE CYLIECTBOBAHUE BhITATKHBAIOLIECH
CHJIBL; YBEJIMYCHHUS TUIOLAIH OIOPHI U1 YMEHbIICHHS
JTABJICHUS; COOOIAIOIINXCS COCY/IOB B OBITY,
MPUMEHEHUS MOPIIHEBOTO )KUAKOCTHOTO HAacoca

U TUAPABIIMYCCKOI0 IMpecca, IiIaBaHud pasInYHbIX TSI U
JKUBBIX OPraHru3MOB, IIJIaBaHWA U BO3AYXOIIJIaBaHUA,

—BbIYUCIATH JaBJICHHEC 110 U3BECTHBIM MAacCC€ U 061,eMy,
Maccy Bo3yxa, arMoc(hepHoe AaBICHUE, CHITY
ApXI/IMCI[a, BBITAJIKUBAIOUIYTO CUJIY IO JaHHBIM
IKCTICPUMEHTA;

—BbIpaKaTb OCHOBHbLIC CAWMHUIILI JaBJICHUSA B KHa,
rlla;

—OTJIMYATh a3kl 10 UX CBOUCTBAM OT TBEPAbLIX TCJI U
KUJIKOCTEH;

—O0OBACHATH: JaBJICHUE I'a3a Ha CTEHKU COCy/la Ha
OCHOBE TEOPUH CTPOCHUS BEIIECTBA, IPUUHHY IIEPEIaUn
JIaBJICHUS KUAKOCTBIO WIH I'a30M BO BCE CTOPOHBI
OJIMHAKOBO, BIMSHUE aTMOC(EPHOTo JIaBJICHUS Ha
JKUBBIE OPraHU3Mbl, U3MepeHre aTMOC(HEpHOro
JaByieHus ¢ moMotbto Tpyoku Toppuyerun, n3MeHeHne
aTMOC(EPHOTo aBJIECHUS 10 MEPE YBEJIINUECHUS BHICOTHI
HaJl YPOBHEM MOpSsI, IPUYUHBI [UIABAHUS TEI, YCIOBU
IUIABAHUA CyJI0B, U3MEHEHUE OCA/IKU Cy/HA;

—AaHAJIM3UPOBATH PE3YJIbTATHI SKCIICPUMCHTA
IO U3YUCHHUIO NAaBJICHUS r'a3a, OIBIT 11O IE€pcaadyc
JaBJICHUSA )XKUIKOCTBIO, OIILITEI C BEACPKOM Apngeﬂa;

—BBIBOAUTH (hOPMYITy JUIS pacueTa JaBICHUs
JKUJIKOCTHU Ha IHO U CTEHKHU COCYJIa, JIJIsl ONIPEACIICHUS
BBITAJIKUBAOIICH CUJIBI;

—YyCTaHaBJIMBATb 3aBUCUMOCTb U3MCHCHUS JAaBJICHUA B
KHUJIKOCTH U ra3€ C UBMCHCHHEM FJ'Iy6I/IHI)I;

—CpaBHUBATh aTMOC(EPHOE JABJICHUE HA PA3ITMYHBIX
BBICOTaX OT IMOBEPXHOCTHU 3eMII; —HAOIIOaTh OTBITHI
MO U3MEPEHHIO aTMOC(EPHOTO JIABJICHUS U JICAaTh
BEIBO/IBI;




3auver no TeMe «/laByeHMne TBEPABIX TeJl,
JKHAKOCTEH U ra3oB»

JlabopaTopHbIe paGoThI

8. OnpenesieHne BBITAJIKUBAIOLIEH CUJIBI,
AelicTBYIOLIEH HA MOrPyKeHHOE B *KUAKOCTh TeJlo.

9. BoisicHeHMe yC10BMIi TIJIAaBaHKS TeJla B
JKHIKOCTH.

TeMbI IPOEKTOB

«TaliHBI JABICHUAY,

«Hyxua 1 3emite atmochepar,
«3a4eM HY)KHO U3MEPSTh JIaBICHUCY,

«BrITaskuBaromas cuiia

—pas3jini4aTb MaHOMCTPHI 110 LCIAM HUCIIOJIb30BaHUA;

—YyCTaHaBJIMBATb 3aBUCUMOCTb MCKAY U3MCHCHUEM
YPOBHA ) XUAKOCTU B KOJICHAX MAHOMETpPA U JaBJIICHUCM;

—/AO0Ka3bIBaTh, OCHOBBIBAsACH HA 3aKOHEC HaCKaJ'IH,
CyHI€CTBOBAaHHUC BBITAJIKUBAOIICH CHIJIBI, HCﬁCTBYIOIHeﬁ
Ha TCJI1O,

—YKa3bIBaTh MPUYMHBI, OT KOTOPBIX 3aBUCHUT CHJIa
Apxumena;

—paboTaTh ¢ TSKCTOM y4eOHUKA, aHATM3UPOBATh
(hopMyITbl, 00001IATH U I€TaTh BEIBOJIBI;

—COCTaBJIATbH IJIaH IMTPOBEACHUS OIIBITOB,

—TIPOBOJUTH OMBITHI IO OOHAPYKEHHUIO aTMOC(EpHOTO
JIaBJICHUS, U3MEHEHUIO aTMOC(EpHOTO JaBICHUS C
BBICOTOﬁ, AHAJIM3HUPOBATh UX PE3YJIbTAThI U ACIATh
BbIBOJbI;

—IpPOBOAUTH HCCIIEI0BATEIIbLCKUN OKCIIECPUMECHT:
110 OIIPEACIICHUIO 3aBUCUMOCTHU JaBJICHUA OT

NEHCTBYIOMIEH CHIIBI, C COOOIIAIOIITIMICS
CoCyllaMH, aHAJIM3UPOBATh PE3YIbTAThl U JeaTh
BbIBOJbI;

—KOHCTPYUPOBATh NPUOOP LI JEMOHCTPALIUH
THIPOCTATHYECKOTO JABJICHHUS;

—H3MePATh aTMOC(EPHOE AABICHHUE C TOMOIIBIO
OapomeTpa-aHepOuIa, TaBICHUE C TIOMOIIIBIO
MaHOMETpA;

—IPUMCHATb 3HAHWA K PCIICHUIO 3a1a4;

—OIIBITHBIM ITYTEM 06Hapy>KI/IBaTB BBITAJIKMBAIOIICC
,Z[eﬁCTBPIe JKUJAKOCTH HA IOTPYKEHHOC B HEC TECJIO;
BBISICHUTB YCJIOBUS, IIPU KOTOPBIX TECJIO IJIaBaCT,
BCIIJIBIBACT, TOHECT B XXUIAKOCTH,

—paboTaThb B TpyIme

PaGora u momnocTh. JHeprus (13 u)

Mexannyeckas pabora, ee GU3NIECKUil CMBICIT.
MomHOCTh — XapaKTepUCTUKA CKOPOCTH
BBITIOTHEeHUs Pa0boThl. [IpocThie Mexanu3Mebl. Prryar.
YcaoBus paBHOBecHs! ppryara. MOMEHT CHIIBI —
(u3nyeckas BeIMYMHA, XapaKTepU3YIOIIas IeiCTBHE
cuibl. [IpaBuino MOMEHTOB. Y CTPOKCTBO U IEHCTBHE
phIYaXHBIX BeCOB. [10IBMKHBIN U HEMTOABUKHBIN
0JIOKM — MPOCTHIE MEXaHU3MBI. PaBeHCTBO paboT mpu
WCIIOJIb30BaHUH ITPOCTHIX MEXAHU3MOB. «30JI0TOe
npaBuio» Mexanuku. Llentp Tsokectu tena. Llentp
TSXKECTU PA3IMUHBIX TBepABIX Tel. CTaTuka — pasnuen

—BBHUCIATE MEXaHUIECKYIO pabOTy, MOIITHOCTH 110
W3BECTHOM paboTe, SHEPTHIO;

—BbIpa’XaTb MOITHOCTb B PA3JIMYHBIX CAVNHUIIAX,

—OTPEIENSITh YCIOBHS, HEOOXOAUMBIC JIS
COBEPIICHHSI MEXaHUIECKOW PaOOTHI; TUICUO CHITBI;
LIEHTP TAKECTH IIOCKOTO TeJa;

—aHAIN3UPOBATHh MOIITHOCTH PAa3IMYHBIX IPHOOPOB;
OIIBITHI C IMMOJBIMKHBIM M HEOABMKHBIM O1tokamu; KITJ
Pa3sIMIHBIX MEXaHU3MOB;




MEXaHUKH, U3YYaIOUINi YCIOBHUS paBHOBECHS TEIL.
YcnoBus paBHoBecus Teil. [IoHATHE O MOJIE3HON U
nostHOH padote. KITJI mexanusma. Hakimonnas
miockocTh. Onpenenenne KI1/] HakmorHON
iockoctr. JHeprus. [loTeHnmnanbpHas SHePTHsL.
3aBUCHUMOCTH TOTCHIIUATIBLHOM SHEPTUU TeNa,
MOJHSITOrO HaJ| 3eMJICH, OT €ro MacChl U BHICOTHI
noabema. Kunernueckast sneprusi. 3aBUCUMOCTh
KUHETHYECKOU PHEPTUU OT MACCHI TeJla U €T0
ckopoctu. Ilepexoa 0THOTO BUIa MEXaHUYECKOU
SHepruu B Apyrou. Ilepexon sHepruu ot 0gHOro TEIa

K JIPyroMy.
3ayer no Teme «PadoTa 1 MOIHOCTH. DHEPTUS.
Jlabopamopnusie padbomot

10. Bwiacuenue ycnoeus pasnogecus pviuaza.

11. Onpeoenenue KIIJ[ npu nooveme mena no
HAKOHHOU NAOCKOCIU.

TeMbl IPOEKTOB:
«Pvryaru B OBITY ¥ KUBOM MIPUPOJIEN,

«/laiiTe MHe TOUKY OTOpBI, U S HOTHUMY 3€MITIO»

—TPUMEHSITH YCIOBUS PaBHOBECHS phlyara
B TIPAKTHYECKUX IETISIX: TIOBEM U TIepeMEIICHUE TPy3a;
—CpaBHUBATh JCHCTBHUE MMOJABHIKHOTO U HEIIOABHIKHOTO
OJIOKOB;

—YCTaHaBIIMBATh 3aBUCUMOCTD MEXy MEXaHUIECKON
paboTOM, CHITON 1 TPOMIEHHBIM IyTEM; MEXIY PaboTOi
Y DHEpruewu;

—OPUBOJIUTH MIPUMEPBL: WILTIOCTPUPYIOLLKE, KaK
MOMEHT CHJIBI XapaKTEpPU3YET NEUCTBUE CUJIbL,
3aBUCSLIEE U OT MOIYJIS CUJIbL, U OT €€ IUIeYa;
MIPUMEHEHHS HETTOABIKHOTO M TIOJIBIKHOTO OJIOKOB Ha
MPAKTUKE; Pa3IMYHBIX BUJOB PABHOBECHSI,
BCTPEUAIONINXCS B OBITY; TEJ, 00JIaAar0InX
OJHOBPEMEHHO U KUHETUYECKOW, U MOTEHIIMAIIBHOMN
SHEPruel; MpeBpalieHus SHEPTUN U3 OJHOTO BUIA

B JIpYTO¥i;

—paboTaTh ¢ TEKCTOM yueOHMKa, 000011aTh U JenaTh
BBIBO/IB;

—YyCTaHaBJIMBAaTh ONBITHBIM ITYyTEM, YTO IIOJIC3HAA
paGOTa, BBITIOJIHCHHAA ¢ IOMOIIBIO IPOCTOI'0
MCXaHHU3Ma, MCHBIIC HOHHOﬁ; BUJ paBHOBECHUA T10
N3MCECHCHUIO MOJIOKCHUS HEHTPa TSHKECTH TEJIA,

—IIPOBEPATH ONBITHBIM IIyTEM, IIPU KAaKOM
COOTHOUIEHUH CHUJI U UX IIJIEY PblYar HAXOAUTCA B
PaBHOBECHH; IIPABUIIO MOMEHTOB;

—paboTaTh B IpyIIIe;

—TIPUMEHSTH 3HaHUS K PELISHHIO 3a/1a4;
—IeMOHCTPHUPOBATH [IPE3CHTALINY;
—BBICTYNIATh C JOKJIaJaMH;

—Yy4acTBOBaTh B OOCYKJICHUH JIOKJIAJIOB H
Mpe3eHTauul

Pesepsroe Bpems (1 1)




8 kiacce

Tema, conep:kanue

XapaKTepHCTI/IKa BHUI0B JCATECJIbHOCTH YYAIIUXCH

Tennoskle saBjaeHus (23 4)

TertoBoe aBmwxenne. OcOOEHHOCTH ABIKEHUS
MouteKyI1. CBsI3b TEMITEpaTyphl TeJla U CKOPOCTH
IBYDKCHHS €r0 MOJIeKyJ. [IBIKeHre MOJIeKyT

B ra3ax, )XHIKOCTSX M TBEPHBIX TelaxX.
[IpeBparenne sHEPrUM TeNa B MEXaHUYECKUX
npoueccax. BHyTpeHH:Aa sHeprus Tena.
YBenuueHne BHYTPEHHEH SHEPTUH TeJla ITyTeM
COBEpILICHHS PaOOTHI HAaJl HUM WM €€ YMEHBIICHUE
TIpH COBEpIICHUH PabOTHI TeIoM. 3meHenne
BHYTpPEHHEW SHEPTHH TeNa ITyTeM TeTIoNepeIadm.
TemnonpoBoaHocTh. Paznuune
TEIUTONPOBOTHOCTEH Pa3INIHBIX BEIIECTB.
Konsexkius B )KUAKOCTSIX U razax. O0ObscHeHne
koHBekuu. [lepenaya sHEPTUN U3TyYEHUEM.
OcoGenHocTtu BUIOB Temionepenaun. Konnuectso
TCIIJIOTHI. EILI/IHI/IHI)I KOJIMYEeCTBA TCIIJIOTHI.

VY nenbHas TemoeMKocTh BemecTBa. @opmyna ams
pacdera KOJM4eCTBa TEeTUIOTHI, HEOOXOAMMOTO IS
HarpeBaHus Tella WITH BBIACISIEMOTO UM TIpH
OXJIAXKICHUH. Y CTPOUCTBO U IPUMEHEHHUE
KasopuMeTpa. TOIINBO KaK UICTOYHHUK SHEPTHHU.

VY ienbHas TeoTa cropanus Tomisa. @opmyna
JUTS pacueTa KOJMYECTBa TETJIOTHI, BBIIEISIEMOTO
TIpH CTOPaHUHU TOIUIMBA. 3aKOH COXPaHEHUs
MexaHnundeckoil [IpeBparenne MexaHnueckon
SHEpPru¥ BO BHyTpeHHI0K. [IpeBparnienne
BHYTpPEHHEH SHEPTHH B MEXaHUYECKYIO.
CoxpaHeHHe PHEPTHH B TETUIOBBIX ITPOIIECCaX.
3aKOH COXpaHEHUs U MPEBPAICHHS SHEPTHH B
npupojie. ArperaTHble COCTOSHUS BEIECTBa.
Kpucrannuueckue tena. [InaBnenue

1 oTBepAeBaHue. TeMmneparypa miaBiIeHHUs.
I'paduk maBieHus ¥ OTBEPCBAHUS
KPUCTAIUTMYECKUX TEJN. Y IeibHAS TEIUIOTa
riaBiieHust. OOBsICHEHHE NPOIIECCOB TUIABICHHS U
OTBEPJICBAHMS HA OCHOBE 3HAHUHN O MOJIEKYJISIPHOM
cTpoeHuu BemectBa. opmyna ansa pacuera
KOJIMYECTBA TCIIJIOTHI, HCO6XOJII/IMOFO JJIsA
IJIaBJICHUA TEJIa WUIIN BBIACIIAIOIICTOCH IIPU €ro
Kkpuctamum3anyd. [lapoobpazoBanue u ucnapeHue.
CxopocTth ucnapenus. HacwimeHHbI# 1
HEHaChIIeHHbIH nap. KonpeHncaus mapa.
Oco0eHHOCTH MPOLIECCOB UCTIAPEHUS

U KoHJeHcanuu. [lornomienue sHepruu npu
WCTIAPEHUU JKUKOCTHU U BBIJICIICHUE €€ TIPU
KoHZAeHcaluu napa. [Iporecc kunenus.
[TocTosHCTBO TemmepaTypsl IpY KUTICHUH B
OTKPBITOM cocyJie. PU3UUECKUM CMBICIT yACIbHON

—Pa3znuyaTe TemIoBkEIe SIBJICHUSA, arp€raTHbIC
COCTOAHUA BCIICCTBA,

—aHaAJIU3UPOBATh 3aBUCUMOCTh TEMIIEPATYPHI Tela
OT CKOPOCTH JIBUKEHHUS €r0 MOJIEKYJ, TAOINIHBIE
JTaHHBIE, TPa(HK IJIABICHUS U OTBEPICBAHUS;

- Ha6J'IIO):[aTI> " UCCIICOOBATH IIPEBPALICHUC SHEPIrUn
T€JIa B MEXaHNYCCKUX IIPOLIECCaX;

—TPUBOIUTE IPUMEPBI: IPEBPALLEHUS SHEPTUU TIPU
MOBEME TEJA U IIPU €T0 MAJCHUH, MEXaHNIECKON
SHEPIYH BO BHYTPEHHIOK; H3MEHEHNUSI BHYTPEHHEN
SHEPruH TeNa IMyTeM COBEPILICHHUS paOOThI

U TEIIONEepeadn; TEIUIONEpEnadn IMyTeM
TEIUIONPOBOIHOCTH, KOHBEKIINH U U3ITy4YEHUS;
MIPUMEHEHUS Ha MPaKTUKe 3HAaHUH O pa3inuyHOU
TEIJIOEMKOCTH BEIIECTB; IKOJIOTUYECKH YUCTOIO
TOIUINBA; TIOATBEPKAAIOLINE 3aKOH COXPAHEHHUS
MEXaHUYECKON SHEPIUH; arperaTHbIX COCTOSHUN
BEIIECTBA; SBICHUH MPUPOBI, KOTOPBIE
0OBSICHAIOTCS] KOHAGHCALIMEH Mapa; UCIIOIb30BAHUS
SHEPI'UH, BBIIEISIEMON NPU KOHJICHCAIIUH BOISHOTO
napa; BIUSHUS BIaXXHOCTH BO3JlyXa B OBITY H
JeATeTLHOCTH uenoBeka; npumenenus /[BC Ha
MIPaKTHKE;

MIPUMEHEHUS TApOBOH TYPOMHBI B TEXHUKE;
IIPOLIECCOB IIJIABJICHUS U KPUCTAJUIM3ALUN BEIIECTB;

—O0OBACHATH: U3MEHEHNE BHYTPEHHEH SHEPrUH Tena,
KOT/Ia HaJl HUIM COBEpIIAIOT paboTy WM TEJI0
coBepIaeT paboTy; TEIUIOBbIE SBICHUS HA OCHOBE
MOJIEKYJISIPHO-KHHETHUECKON TeOpuH; Hru3ndecKuit
CMBICII: YIEIBHON TEINIOEMKOCTH BEIIECTBA,
YAETBHON TETUIOTHI CTOPaHMsI TOIINBA, YACIBbHOU
TEIUIOTHI Mapo0oOpa30BaHUSL; PE3YIbTAThI
JKCIIEPUMEHTA; IIPOLIECCHI ILIABIECHUS U
OTBEPJAEBAHU TeJla HA OCHOBE MOJIEKYJIIPHO-
KHHETHYECKHX ITPEJICTaBICHUIT; 0COOCHHOCTH
MOJIEKYJIIPHOTO CTPOEHUS Ta30B, KUIKOCTEN U
TBEPABIX TEII; IOHWKEHUE TEMIIEPATYPBI )KHIKOCTH
MIPH UCTIAPEHUH; IPUHIAI paboTHl M YCTPOHCTBO
HBC;

—DHKOJIOTHIECKHE MpobieMbl ucmonb3oBanus JIBC u
MyTH X PEIIEHHs]; YCTPONCTBO U MIPUHIINI PaOOTHI
MapoOBOU TypOWHEI;




TEIUIOTHI TapOO0Pa30BaHUs U KOHICHCALINH.
BnaxnocTs Bo3myxa. Touka pockl. CriocoOs
oTIpeieTIeHHsI BIAXKHOCTH BO3ayxa. | urpomeTpsr:
KOHJIEHCAIlMOHHBIN U BojocHOU. IIcuxpomerp.

sHeprun. PaboTa rasa u napa npu pacuvpeHuu.
Temutossle aBuratenu. [IppumeHenne 3akoHa
COXPaHEHUS U NIPEBPALICHUS DHEPTHH B TETUIOBBIX
JIBUTaTeIsIX. Y CTPONUCTBO Y MIPUHIIUI IEUCTBUA
nBuratens BHyTpenHero cropanus (IBC).
DKOJIOTHYECKHUE MTPOOIEMbI IPU HCIIOIB30BaHUH
JBC. YcTpoiicTBO M MPUHLIUT AEUCTBUS apOBOH
TypOunsl. KI1/] TernoBoro nBuraresns.

KonTpo/bHbIe padoThI
Ne 1. mo Teme «TenuioBbie sIBJIEHHSD;

Ne 2. o Teme «ArperatHbie COCTOSIHUSA
BelIeCTBA.

Jlabopamopnwie padomot

1. Onpeoenenue Konuuecmea meniomol npu
CMEUWUGAHUU 600bl PA3HOI MEMNEPAMYPbL.

2. Onpeoenenue yoenbHoil menioemMKocmu
meepoozo mena.

3. Onpeoenenue OoMHOCUMENbHOIL 6TIANHCHOCHIU
6030yxa.

Tembl IPOEKTOB

«TemmoemMKOCTh BemiecTB, uiu Kak cBapuTh SHI10
B OyMayKHOH KacTproJie»,

«Hecropaemas 6ymaxcka, ninu HarpeBanue B orue
METHOU TPOBOJIOKH, 0OMOTAHHOM OyMaXKHOH
MOJIOCKOM,

«TennoBrle aBUTaTEeNH, WM MccaenoBanue
MPUHIIUIA AEHCTBUS TEMIOBOM MalIMHBI HAa
MPUMEPE OIbITA C AaHUJIMHOM U BOJIOM B CTaKaHEY,

«Buapl Temonepeaadn B OBITY ¥ TEXHUKE
(aBuarmu, KOCMOCE, MEIUITIHE )Y,

«IlouemMy OHO BCE€ NEKTPUBYETCS, UK
HccnenoBanue siBICHUHN 3JIEKTPU3ALMM TEID)

—K1accu(pUIUPOBaTh: BUIBI TOTLINBA TI0
KOJIMYECTBY TETUIOTHI, BBIICTISIEMON TIPH CTOPaHUH;
MPHOOPHI [T N3MEPEHHS BIAKHOCTH BO3/yXa;

—TEPEUYHCIIATH CIIOCOOBI M3MEHEHUS BHYTPEHHEH
SHEPruH;

—TIPOBOJUTH OMBITHI IO N3MEHEHUIO BHYTPEHHEN
SHEpruy;

—IIPOBOAUTH I/ICCJ'IeI[OBaTeJ'H)CKI/Iﬁ OKCIICPUMCHT
IO TCIUIOIIPOBOJHOCTH Pa3/IMIHBIX BEIICCTB,

110 U3YUCHHIO IIJIABJICHUS, UCTIAPpCHUA 1
KOHACHCAIH, KMIICHUS BOIBI,

—CpaBHUBATH BUIGI Terionepeaaun; KI1TJ]
pa3IUYHBIX MAIlMH U MEXAHU3MOB;

—YyCTaHaBJIUBAaTh 3aBUCUMOCTb MEXAY MAacCcOi Tesa
Y KOJINYECTBOM TEIUIOTHI; 3aBUCUMOCTh Mpoliecca
IJIABJICHUS OT TEMIEPATYpPHhI TENA;

—PpaccUUTHIBATh KOJIUYECTBO TEIJIOTHI,
HEO0XOIUMOe ISl HarpeBaHHs Tella Ui
BBIJIETISIEMOE UM TP OXJIAXKIEHUH, BbIIEIIOIIeecs
NPY KPUCTAJUIM3AINH, HEOOX0AUMOE IS
NPEBpALICHHUs B Map KHUIKOCTH 10001 Macchl,

—TPUMEHSTH 3HAHNUA K PEIICHHIO 33/1a4;

—OINpPEAEIISATh U CPABHUBATH KOJIUYECTBO TEILIOTHI,
OTJIAaHHOE TOpsAYEN BOJION U MOJIYYEHHOE XOJIOAHOM
NPY TETUIOOOMEHE;

—OnpeaACTIATh YACIbHYIO TCINIOCMKOCTh BEIIECCTBA U
CpaBHHUBATH €€ C TaOIUYHEIM 3HAYCHHUEM,

—MU3MEPATH BJIAXKHOCTH BO31yXa,
—IIPEeACTABJIATh PE3YJIbTATHI OIIBITOB B BU/IC Ta6J'II/ILI;

—AaHAJTM3UPOBATh IPUYMHBI TOTPEIIHOCTEN
W3MEpEHMUI;

—paboTaTb B TpyIIIE;

—BBICTYIIaTh C JOKJIaJaMH, IEMOHCTPUPOBAThH
MIPE3eHTaluN

dnekTpuyeckue siBjaeHus (29 )

OnekTpu3anus Tei. JIBa pona aneKTpUYeCKUx
3aps0B. BzauMojeicTBe OJIHOMMEHHO U
Pa3HOMMEHHO 3apsKEHHBIX Tell. Y CTPOMCTBO
anexTpockorna. [IoHATH 00 AIeKTpUIecKoM ToJe.
ITone xak ocoObIit BUA MaTepuu. Jle1mmMocTh

—OOBACHATH: B3aUMOJICHCTBYE 3aPSDKEHHBIX TEI
Y CYIIIECTBOBAaHHE JIBYX POJOB AIIEKTPHUUECKUX
3aps0B; onbIT Mohhe—MuiinkeHa;
AIIEKTPU3AIHUIO TeJl TIPY CONMPUKOCHOBEHHH;




AIEKTPUUECKOT0 3apsiaa. DIEKTPOH — YacTHIa C
HaUMEHBIIIUM 3JIEKTPUYECKUM 3apsaoM. Enununa
aneKTpuIeckoro 3apsna. CTpoeHne aToma.
Crpoenne siapa atoma. Hefitponsl. [IpoToHEL.
Mojenu aToMOB BOJOPOJA, Tenus, TUTUsl. IOHBI.
OOBscHEHUE Ha OCHOBE 3HAHMIA O CTPOCHUU aToMa
AIEKTPHU3ALUU TEN MPU CONIPUKOCHOBEHUH,
nepeaayde 4acTH JACKTPUIECKOTO 3apsiia OT OJJHOTO
Tena K Jpyromy. 3aKOH COXpaHEHUS
3JIEKTPUUECKOTO 3apsiia. [leseHure BelecTB mo
CITIOCOOHOCTH MPOBOIUTH ICKTPHIECKHHA TOK Ha
MPOBOJIHUKH, MTOITYIPOBOJHUKH U JUAIEKTPUKH.
XapakTepHasi 0COOEHHOCTH MOIYIIPOBOTHUKOB.
DIEeKTPUIECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS
AIEKTPUYECKOTO TOKA. ICTOUHUKH 3JIEKTPUIECKOTO
TOKa. DIIEKTPUYECKas 1IEIb U €€ COCTABHBIC YaCTH.
YcnoBHbIe 0003HAYCHUS, IPUMECHICMBIC Ha CXeMax
aneKTpuueckux uenei. Ilpupona snexkTpuueckoro
ToKa B MeTayuiax. CKOpOCTh pacHpOCTPAHECHHUS
3IEKTPUUECKOT0 TOKa B MPOBOJHUKE. JleiicTBUS
3IEeKTpUUecKoro Toka. IIpeBpainenue snepruu
AIEKTPUYECKOTO TOKA B IPYTHE BUABI YHEPTHUH.
Hamnpasnenue snexkrpudeckoro Toka. Cuia Toka.
MHTEeHCUBHOCTD ANEKTPUUECKOro Toka. dopmyia
JUTS OTIPEACTICHUS CHJIBI TOKA. EMHUIIBI CUITBI TOKA.
Ha3nauenue amnepmerpa. Brinrouenue
amrepMmeTpa B Lemnb. OnpeneneHue 1eHbl JeICHUs
€ro LIKajbl. DIEKTPUUECKOE HAMIPSIKEHUE, €IUHULIA
HanpspxeHust. Dopmyna A onpeaeaeHus
HanpsbxeHus. 3Mepenue HanpsKeHus
BOJIBTMETPOM. BKITIOUE€HME BOIBTMETPA B IIEITb.
Ompeenenue IEeHBI JEICHNS €T0 MTKAJbI.
DIEKTPUIECKOE COMTPOTUBIICHUE. 3aBUCUMOCTD
CHJIBI TOKA OT HAIPSHKCHUS MPU TOCTOSTHHOM
conpotusieHuu. [Ipupoaa snekrpuyeckoro
CONPOTUBJIECHUS. 3aBUCUMOCTb CUJIBI TOKA OT
CONPOTHUBJICHUS MPU MOCTOSHHOM HAIPSLKEHUH.
3akon Oma ans yyactka nenu. COOTHOLIEHUE
MEXTy COITPOTHUBIICHUEM TIPOBOJHHUKA, €TO JITHHOM
Y TUIOMIABI0 TTOTIEPEYHOTO CeUSHHUs. Y IeTbHOE
CONPOTUBJIEHUE MTPOBOAHMKA. [IpuHIIMT AEHCTBUS
¥ Ha3HaueHue peocrata. [logkmouenue peocrarta
B 1enb. [lociaenoBaTenbHOE COeIMHEHNE
pOBOJHUKOB. CONMPOTUBIEHUE MTOCIETOBATEIHHO
COEIMHEHHBIX MMPOBOJHUKOB. CHlla TOKa U
HaIpsHKEHUE B LIENH MPU MOCIEI0BATEIbHOM
coenuaeHnH. [lapanenpbHoe COeTMHEHHE
poBOTHUKOB. CONPOTHRIICHNE ABYX MapAJIICIHHO
COCTMHEHHBIX MMPOBOIHUKOB. CHila TOKa U
HanpspKeHUE B LENH IPU MapajijieIbHOM
coequHeHnH. PaboTa 31eKTPUIEeCKOro ToKa.
dopmyna st pacueta paboThl TOKa. EMUHUIIBD
paboThI TOKa. MOIITHOCTh 3JCKTPUYECKOTO TOKA.

00pa3oBaHKe MONOKUTEIBHBIX U OTPHUIIATEILHBIX
HMOHOB;

YCTPOMICTBO CyXOr0 IaJbBaHUYECKOrO AJIEMEHTA;
0COOEHHOCTH AIIEKTPUIECKOTO TOKA B METAILIAX,
Ha3HauYCHHME MCTOYHHMKA TOKA B 3JIEKTPUUECKON 1IETIH;
TEIUIOBOE, XMMUYECKOE U MAarHUTHOE IEHCTBUS TOKa;
CYLIECTBOBAHUE IIPOBOJHUKOB, IOJIyIPOBOIHUKOB U
JIU3JIEKTPUKOB HAa OCHOBE 3HAHUM CTPOEHUS aTOMa;
3aBHCHMOCTh HHTEHCUBHOCTH 3JEKTPUYECKOIO TOKA
OT 3apsja U BpeMEHHU; IPUYNHY BO3HUKHOBEHUS
COTNPOTHBIICHUS; HArPEBAaHUE MPOBOJHUKOB C TOKOM
C TIO3UILIMU MOJIEKYJIIPHOTO CTPOEHHS BEIIECTBA;
CHOCOOBI YBEIUYICHHUS U YMEHBIIECHHUSI EMKOCTH
KOHJIEHCAaTOpa; Ha3HauYeHHE HICTOUHUKOB
3JIEKTPUIECKOT0 TOKA U KOHAEHCATOPOB B TEXHUKE;

—aHaTN3UPOBATh TAOIMYHBIE TaHHBIC U TPAPUKY;
NPUYUHBI KOPOTKOTO 3aMBIKAHHS;

—TIPOBOJIUTH UCCIIEIOBATEIBCKUN SKCIIEPUMEHT 110
B3aUMOJICHCTBUIO 3apSHKEHHBIX TEJl; —
00OHapyKUBATh HA3JIEKTPU30BaHHbIC Tela,
3NIEKTPUIECKOE I0JIE;

—TI0JTb30BATHCS AIEKTPOCKOIIOM, aMIIEPMETPOM,
BOJIbTMETPOM, PEOCTATOM;

—OIMpeaACIATb UBMCHCHUC CUJIbI, HeﬁCTBYIOmeﬁ Ha
3apsAXKCHHOC TCJIO IIPpHU YAAJICHUN U HpI/I6J'II/I)K6HI/II/I
€TI0 K 3apsHKCHHOMY TCJTY,; LHCHY ACJICHUS HMIKAJIbL
aMIIepMETpa, BOJIbTMETPA,

—J10Ka3bIBaTh CYLIECTBOBAHME YACTHUL], UMEIOLINX
HaNMEHBIINHI IEKTPUYECKUI 3apsi;

—YCTaHaBIIUBATh [IEPEPACIIPEICIICHHAE 3apsia IIPU
MEPEXOJE €r0 C HAIEKTPU3OBAHHOIO TEJla Ha
HEHA3JIEKTPU30BAHHOE IIPU CONIPUKOCHOBEHUH;
3aBUCUMOCTb CHJIbI TOKA OT HANPSIKEHUS U
COTIPOTHBIICHHSI TPOBOJAHMKA, PAOOTHI
ANEKTPUYECKOTO TOKA OT HANPSIKEHUS, CUIIbI TOKA U
BpPEMEHH, HAPSHKEHHUS OT pabOTHI TOKA U CHUJIBI TOKA;

—IPUBOJUTH IPUMEPHL: IPUMEHEHHUSI IPOBOIHUKOB,
IIOJIYIIPOBOJHUKOB U AUDJIEKTPUKOB B TEXHUKE,
[IPAaKTUYECKOT0 NPUMEHEHMSI TOTYIIPOBOIHUKOBOTO
JIN0/1a; UICTOYHUKOB 3JIEKTPUYECKOTO TOKA,
XUMHUYECKOTO U TETJIOBOTO AEHCTBUS
3JIEKTPUYECKOTr0 TOKA U UX UCIIOJIb30BAHUS B
TEXHUKE; IPUMEHEHUS [I0CIIEJ0BATEIBHOIO U
MapajuIeIbHOTO COEAMHEHUS IPOBOAHUKOB;

—0000111aTh U JIeaTh BBIBOALI O CIIOCO0ax
ANIEKTPU3AIUH TEJ; 3aBUCHMOCTH CHJIBI TOKA U
COMPOTHBJICHHS MPOBOAHUKOB; 3HAYCHUH CHJIBI TOKA,
HAIPSHKEHUS ¥ COMPOTUBIICHHS ITPH




®dopmyna 11t pacueTa MOIHOCTH Toka. dopMmyra
JUTS. BEIYHACIICHHUS PaOOTHI 3JIEKTPUIECKOTO TOKA
Yyepe3 MOIIHOCTh U BpeMs. EMuHUIBI paboTh TOKA,
WCTIONIb3yeMblIe Ha MpakTHKe. PacueT cromMocTn
M3pacX0I0BaHHOM 3J1eKTposHeprun. dopmyna ams
pacdera KOJM4€eCTBa TETJIOTHI, BBIIEISIEMOTO
IIPOBOJAHUKOM TPY MPOTEKaHUH MO HEMY
3NEeKTpUYecKoro Toka. 3akoH Jxoyns—Ilenma.
Konpaencarop. D1nekTpoeMKOCTh KOHAEHCATOpa.
PaGora amexkTprdecKkoro moss KOHAEHCATOpa.
Enunnma snekTpoeMKoCcTH KOHAEHCATOPa.
PasznuynbIe BHIIBI JTaMIT, UCTIOIB3yEMEbIE B
OCBELICHUH. Y CTPOUCTBO JIaMIIbl HAKAJIMBAHHUS.
TennoBoe aelicTBUE TOKA. DIEKTPUIECKHE
HarpeBaTelbHble MpuOopsl. [IpuynHEI eperpy3ku
B LIENIM U KOPOTKOT0 3aMbIkaHus. [Ipenoxpanurenm.

KpaTkoBpeMeHHasi KOHTpPoJIbHasi padoTa Ne 3
1o TeMe «JjekTpusanus Te1. CTpoeHHe aToMay.

KouTposabHbie padoThI 10 TEMaM

Ne 4 «IuekTpuueckuii Tok. Hanpsiskenuey,
«Conporusiienue. CoequHeHHe POBOIHUKOBY;

Ne 5 mo remam «PaGoTa 1 MOLIIHOCTH
3JIEKTPUYECKOr0 TOKa», «3aKoH JxKoy/isi—
Jlennay», «Kongencarop».

Jlabopamopnwie padomot

4. Coopka 3nekmpuueckoil yenu u uzmepeHue
CUIIbl MOKA 8 ee PA3TUYHBIX YUACHKAX.

5. H3mepenue nanpsasicenus Ha pa3nuynvix
YUACMKAX INEKMPUYECKOU Yenl.

6. H3mepenue cuitbl moxa u e20 pezyauposanue
peocmamonm.

7. H3mepenue conpomuenenus nposooOHUKa npu
ROMOWU AMREPMEmMPA U 601bMMempa.

8. H3mepenue mowynocmu u pabomel moka 6
INeKmpUYecKoil Jamne.

Tembl IPOEKTOB

«Hoquy OHO BCC JJICKTPU3YCTCS, WA
I/ICCJ'IG,Z[OBaHI/Ie SIBIICHUH QJICKTPpU3ALUHA TCID?,
((3HeKTpI/I‘IeCK06 IIoJI€ KoHAeH caTopa, Uiin
KOH}IeHcaTOp " IIapyK OT HACTOJILHOTO TCHHHCA B
MIPOCTPAHCTBE MEXKAY IJIaCTUHAMH KOHACHCATOPa»,

«I3roToBneHue KOHOCHCATOpa»,

«QNEeKTPUUECKUN BETEPY,

MOCJIEIOBATEILHOM U MapalljIeIbHOM COCIMHEHUH
MIPOBOTHUKOB; O paboTe W MOIITHOCTH
3JIEKTPUYECKOM JIAMIIOUKH;

—PpacCUMTHIBATH; CUIIY TOKa, HANPSHKCHUE,
AIIEKTPUIECKOE COTPOTHBIICHHUE; CHITY TOKA,
HAIPsHKEHUE W COMPOTUBJICHHUE IIPU
MIOCJICA0BATEIILHOM M IapajlIeIbHOM COCIMHEHUN
MPOBOJIHUKOB; paOOTy M MOIIHOCTb 3JIEKTPUUECKOTO
TOKA; KOJUYECTBO TEILIOTEI, BBIEIIEMOE
MPOBOJIHUKOM C TOKOM 10 3aKony Jxoyns—JleHna;
ANIEKTPOEMKOCTh KOHJICHCATOpa; paboTy, KOTOPYIO
COBEpIIACT AISKTPUUSCKOE MOJIC KOHIEHCATOPA,
SHEPTHUI0 KOHJICHCATOPa; —BBIPaXaTh CHITY TOKA,
HaMpsHKEHUE B PA3ITUYHBIX SAMHUIIAX; SHHUILY
MOITHOCTH Yepe3 SAMHHUIIbI HATTPSIKCHUS U CHJTBI
TOKa; paboTy Toka B BT - u; kBT - b;

—CTpPOUTH IpadyK 3aBUCUMOCTH CHJIIBI TOKA OT
HanpsDKEHUS;

—KJIacCU(UIMPOBATH HCTOYHUKH dJIEKTPHIECKOTO
TOKa; ICHCTBHS DJICKTPUIECKOTO TOKA;
AIIEKTPUIECKHE TTPUOOPHI TI0 MOTPEOIAEMON UMHI
MOIITHOCTH; JIAMITIOYKH, IPUMCHACMBIC HAa IIPAKTUKE;

—pa3nu4aTh 3aMKHYTYIO 1 pa30MKHYTYIO
UIEKTPUUECKHE LEMH; JTaMIIbI 110 IPHHIUILY
JIEHCTBHS UCIIOJIb3YEMBIE JIJIS1 OCBEIICHHUS,
MPEJOXPAHUTENT B COBPEMEHHBIX MTPUOOpax;

—HUCCJICAOBATH 3aBUCUMOCTb COIIPOTUBJICHUS
IMPOBOJIHMKA OT €T0 JJIMHEI, IUIOIaau NOIEPEUHOro
CCUCHUA U MaTcpHrajia IPpOBOJHUKA,

—YepPTUTh CXEMBbI JIEKTPUUECKOH LIeMH;
—co0upaTh MEKTPUUYECKYIO LIEIb;

—M3MEPATH CHITy TOKa Ha Pa3IMYHBIX yIaCcTKax
LIETIH;

—AaHaJTN3MUPOBATh PE3YJIbTATHI ONBITOB U TPaPHKH;

—TI0JIH30BAThCA aMIIEPMETPOM, BOIIETMETPOM;
peocTaToOM ISl PETYIHPOBAHMS CHITBI TOKA B IIETIH;

—MW3MEePATH COMTPOTUBIIEHUE TIPOBOTHUKA TPU
MTOMOIIIH aMIIEPMETPa U BOJIBTMETPA; MOIIHOCTh
1 paboTy TOKa B JIaMII€, UCIIOIB3Ys aMIIEPMETD,
BOJITMET], Yachl;

—IPEICTABIATh PE3YJIBTAThl U3MEPEHUH B BUAE
TaOJIHIL,

—0000111aTh ¥ JeJIaTh BBIBOIALI O 3aBUCUMOCTH CHJIBI
TOKa ¥ COIPOTHBIICHHUS MMPOBOIHUKOB; —padOTaTh B
rpynre;




«CBeTsmiuecs clioBay,
«["anpBaHUYECKUN IEMECHT,

«Ctpoenne atoma, nuiau OnsIT Pezepdopmar»

—BBICTYIATh C JOKJIAOM WU CIyIIaTh TOKIAIbI,
MTOATOTOBIICHHBIC C MCITOIH30BAHUEM TIPE3CHTAITHH:
«VcTopust pa3BUTHS DIIEKTPHISCKOTO OCBEIICHUS,
«HMcnonp30BaHue TEIIOBOTO JEUCTBHS
ANIEKTPUIECKOTO TOKA B yCTPOHUCTBE TETLIHIL U
UHKY0aTOpOBY, «VICTOPHUS CO3/TaHUS KOHICHCATOPAY,
«IIpuMeHeHne akKyMyJIsITOPOBY»; U3TOTOBUTH
JICHICHCKYI0 OaHKY

JJ1eKTPOMATHUTHBIE ABJIeHHs (5 4)

MarnuTHOE 1ose. Y CTaHOBJICHHE CBSI3U MEXIY
AIEKTPUUYECKUM TOKOM U MAarHUTHBIM IOJIEM.
OmnbIT Opcrena. MaruutHoe noJjie npsMoro ToKa.
MarsuuTHbIe IMHUA MarHUTHOTO MOJIsA. MaruuTHoe
T0JIe KaTyku ¢ TokoM. CriocoObl HU3MEHEHUS
MAarHUTHOr'O I€UCTBUSI KaTYIIKHU C TOKOM.
DJEKTPOMAarHuThl U UX NpUMeHeHue. VcnpiTanue
JeicTBUA neKTpoMarHuTa. [IocTosIHHbIE MArHUTHL.
BsaumopeiictBue maranToB. O0bsACHEHNE PUYNH
OPHUCHTAIIMU KCJIC3HBIX OIIMJIOK B MAIrHUTHOM I10JIC.
MarnutHoe nosie 3emin. [leiicTBUE MarHUTHOTO
MOJIs1 Ha MPOBOJAHUK C TOKOM. Y CTPOHCTBO U
MPUHLIMI A€UCTBUS 3JIEKTPOBUTaATEIA
MIOCTOSIHHOT'O TOKA.

KonTtpoannas padora Ne 6 mo teme
«JJ1eKTPOMArHUTHbIE SIBJEHUS.

Jlabopamopnuie pabomot

9. Coopka snekmpomazHuUma u UCHbIMAHUE €20
deiicmeust.

10. H3yuenue nekmpuueckozo oguzamens
HOCMOAHHO20 MOKA (Ha MoOeu).

Tembl POEKTOB
«[locrosnuble MarauThl, Wik BonmeOHas 6ankay,

«/leiicTBHe MarHUTHOTO TTOJIS1 3€MJIM Ha TIPOBOTHUK
C TOKOM (OTIBIT € MTOJIOCKAMU METAJTTMUECKON
¢donbru)»

—BEBISBIATH CBSI3b MEXAY SJICKTPUICCKHUM TOKOM
1 MarHuTHBIM II0JICM,

—OOBSCHSTB: CBSA3b HANPABJICHUS MAarHUTHBIX
JIMHUY MarHUTHOTO 1OJIsI TOKA C HaIllpaBJICHUEM TOKa
B TIPOBOJIHUKE; YCTPOWCTBO 3JIEKTPOMArHuTa,
BO3HUKHOBCHHEC MAarHUTHBIX 6yp]),

HaMarHUYMBaHUE JKeJle3a; B3auMo/IeliCTBHIE MOIIOCOB
MAarHuTOB; TIPHHIIMIT ISHCTBUS SJIEKTPOIBUTATEIIS H
obnacTu ero NpuMeHEeHHS,

—TIIPUBOAUTH MPUMEPHI MATHUTHBIX SIBICHUM,
MCIIOJIb30BaHMS SIEKTPOMArHUTOB B TEXHHUKE
U OBITY;

—YCTaHaBJIMBATh CBS3b MEX]y CyIIECTBOBAaHUEM
3JIEKTPUIECKOTO TOKA U MarHUTHBIM I10JIEM,
CXOJICTBO MEKAY KaTyIIKOW C TOKOM M MarHUTHOM
CTPEJIKOI;

—0606I_LIaTB " ACJIaTb BBIBO/bI O PACIIOJIOXKCHHUN
MAarauTHBIX CTPEIJIOK BOKPYT IMMPOBOJHUKA C TOKOM,
0 B3aI/IMO,Z[eI>'ICTBI/II/I MAarHauTOB,

—HAa3bIBaTh CIIOCOObI yCHJICHUs MAaroHuTHOT'O
,Z[efICTBI/IH KaTyHIKHU C TOKOM;

—TI0JTy4aTh KapTUHBI MArHUTHOT'O T10JIS1 TIOJIOCOBOTO
U IyrooOpa3HOro MarHuTOB;

—OIIMCBIBATh OIIBITHI ITO HAMAIrHHYHBAHHUIO BCIICCTB,

—TIePEYNCIIATh TPEUMYIIECTBA IJIEKTPOABUTaATENEH
M0 CPABHEHMIO C TETNTOBBIMH;

—IIPUMCHATH 3HAHW K PCIICHUIO 3ajJiay;

—Co0HMpaTh NEKTPUIESCKUH IBUTATEIH IIOCTOSHHOTO
TOKa (Ha MOJIEIH);

—OInpeaACTIATL OCHOBHBIC ACTAIN JJICKTPUICCKOTO
JABUTATCIIA TOCTOSIHHOI'O TOKA,

—paboTaTh B rpyImime

CgetoBble siBjaenust (10 1)




Ucrounuku cBera. EcrecTBeHHbBIC U
HCKYCCTBEHHbBIC UICTOUYHUKH CBETA. TOUCUHBIN
HCTOYHHK CBETa U CBETOBOM Jyd. [IpsiMonuHeiinoe
pacmpocTpaHeHne cBeTa. 3aKOH PSIMOIUHEHHOTO
pactpoctpaneHus cBera. Ob6pa3oBaHue TEHU U
nonyteHu. COJIHEUHOE U TYHHOE 3aTMEHHUSI.
SBnenus, HaOIrO1aeMbIC MTPH MAJACHUY JIyda CBETa

Ha IpaHUIly paszena qByx cpen. OTpakeHue CBeTa.

3akoH oTpakeHus cBeTa. OOPaTUMOCTD CBETOBBIX
nyueid. [Tnockoe 3epkaino. IloctpoeHue
M300pakKeHHs MpeIMeTa B IIIOCKOM 3epKalie.
MHuMoe n300pakeHue. 3epKaaIbHOE U PaCCETHHOE
oTpaxkeHue cBeta. ONTHYECKas TNIOTHOCTH CPEJIBL.
SBnenue npenomienus cBera. COOTHOLICHHUE
MCXKAY YI'JIOM NIAACHHUA U YIJIOM ITPCIIOMIICHUS.
3akoH mpenomieHus cera. [lokazarens
npesomiieHus 1Byx cpel. CTpoeHue riasa.
@OYHKIUYU OTIEIbHBIX YacTeH Iiasa.
dopmupoBaHue H300pakeHUs Ha CETYATKE TIaza.

KpaTkoBpeMeHHasi KOHTPOJIbHaAsI padoTa

Ne 7 mo Teme «3aKkoHBI OTpakeHUS U
NPEJIOMJICHHS CBETAY.

Jlabopamopnasa paboma
11. H3yuenue ceoiicme uzodpascenus 6 TUH3AX.
Tembl POEKTOB

«Pacnpocrpanenue cera, unu Msrorosnenue
KaMepbI-00CKYpBI»,

«MHHMBII PEHTT€HOBCKHMI CHUMOK, WU
LpimeHoK B stittie»

—Ha6J'IIOI[aTI> HpHMOHHHCﬁHOG pacrnpoCTpaHCHUC
CBE€Ta, OTPAXXCHUE CBECTA, IIPEJIOMIICHUC CBETA,

—O0OBSICHATE O6paSOBaHI/I€ TCHU U NOJIYTCHH,
BOCIIPpUATUC 1/1306pa>1<eHI/1$1 TJ1a30M 4YCJIOBCKA,

—TPOBOJUTH UCCIIE0BATENbCKUI SKCIIEPUMEHT
IO MOJIYYEHUIO TEHU U TIOJTYTEHHU; 110 U3YUYEHHIO
3aBHCHMOCTH YyTJIa OTPAKEHUS CBETA OT yria
HaJIeHNsI; [0 MPEIOMIICHHIO CBETa P NEPEXOe
Jy4a U3 BO3[yXa B BOLY;

—00001aTh 1 AeNIaTh BEIBOIBI O PACIIPOCTPAHCHIH
CBETAa, OTPAXKCHUH U TIPEIIOMJICHUH CBETA,
00pa3oBaHUU TCHU H TIOJTYTCHHU;

—YCTaHaBJIUBATh CBA3b MEXAY IBH)KEHHUEM 3€MIIH,
JIynsl u ConHLa 1 BO3BHUKHOBEHUEM JIYHHBIX

Y COJIHEYHBIX 3aTMEHMI; MEXIY IBIKEHHEM 3eMIIn
U €€ HAKJIOHOM CO CMEHOH BpeMeH roja

C HCIIONIb30BAHUEM PUCYHKA yUeOHUKA,

—maaxonuTh lomsipHyro 3B€31y B CO3BE3 AU
bonpmoit MenBeauIsr;

—OMpPEIETATh MOJ0KEHHE IUTAHET, UCIIOJIB3Y s
MOBIKHYIO KapTy 3BE3IHOT0 Heba; Kakasi U3 JIByX
JIMH3 C pa3HBIMU (POKYCHBIMHU PACCTOSIHUSIMH J]aeT
OoJibIliee YBEIHMUCHUE,

—TMPUMEHSTB 3aKOH OTPAXEHUS CBETa MPH
HOCTPOEHHUH N300paXKEHHUS B TNIOCKOM 3epKajie;

—CTPOUTH U300paKEHUE TOUKH B IIOCKOM 3epKaie;
U300pakeHusI, JaBaeMble JIMH30i1 (paccenBarolei,
cobuparomeii) as ciayuaes: F > d; 2F < d;

F < d < 2F; uzobpaxxenue B oToarnmapare;

—paboTaTh ¢ TEKCTOM y4eOHHKA;

—pas3yiniaTh JIMH3bI IO BHCIIHEMY BUAY, MHUMOC
u HCﬁCTBHTCHBHOC I/I306pa)KeHI/I}I;

—IIPUMCHATH 3HAHU K PCIICHHUIO 3a/1a4;

—H3MepSITh POKYCHOE PACCTOSHIE U ONTHYECKYIO
CUILy JIUH3BI,

—aHaJIM3UPOBATh MOJYUCHHBIC ITPU ITOMOIIHN JIMH3bI
I/I306pa)KCHI/I$[, ACJIaTh BBIBOABI, IIPCACTABIATH
pe3yJIbTaT B BUAC Ta6J'II/I]_[;

—paboTaTs B rpymIe;

—BBICTYIIaTh C JOKJIAJaMU WJIU CIYLIATh JTOKJIA/bl,
MOJITOTOBJICHHBIE C MCITOJL30BaHUEM MIPE3CHTAIINY:
«O4KH, TaTsHO30PKOCTh U OJIM30PYKOCTHY,
«CoBpeMeHHBIE ONTHYECCKUE TPUOOPHL:




(bOTO&HHapaT, MHKPOCKOII, TCJICCKOII, IPUMCHCHUC B
TEXHUKE, UCTOPHUA UX PA3ZBUTHSA

PesepBHoe Bpems (1 u)

9 KJjacc

TeMa, CoA€CpKaHue

XapakTepuCTHKA BUIOB J1eATeJIbHOCTH
yqanuxcsi

3akoHbl B3auMoeiicTBUS U ABU:KeHUsI Tea (34 4)

Onucanue aBrwxeHUs. MatepuanbHas TOUKa KaK
Mo7enb Tena. Kpurepuu 3aMeHb! Tefia MaTepralbHON
toukoil. [loctymarensHoe nmwxkenue. Cucrema
orcuera. [lepemenenue. Paznuure Mex Iy MOHATUSIMU
«IIyTh» U «IepeMeInieHne». Haxoxaenne KoopauHaThI
TeNa MO €ro HavYalbHON KOOPIUHATE U IPOSKITUN
BeKTOpa nepemMenienus. [lepemenienue npu
MPSIMOJIMHEWHOM PaBHOMEPHOM JIBIKEHHH.
[IpsmonuHeiiHOe paBHOYCKOPEHHOE JABMKEHUE.
MrHoBeHHast CKOPOCTh. Y ckopenue. CKopocTh
MIPSIMOJIMHEHOT'O PABHOYCKOPEHHOTO IBIKCHHUS.
I'paduk ckopoctu. [lepemerienue npu
MIPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBHYKEHUH.
3aKOHOMEPHOCTH, PUCYIIUE MPSIMOIUHEHHOMY
PaBHOYCKOPEHHOMY JIBIKEHHIO 0€3 HauaIbHON
ckopoctH. OTHOCUTENFHOCTh TPASKTOPHH,
MepeMeneHns, MyTH, CKOpocTH. ['eonieHTprveckas u
TeMOIICHTpUIeCKas cucTeMbl Mupa. [IpudamHa cMeHbl
JTHS ¥ HOYHW Ha 3emJie (B TeIHOICHTPUIECKOM
cucteme). [IpuauHBI ABMKEHUS C TOYKH 3PEHUS
ApHCTOTENS U €T0 MocieoBaTeNneil. 3aK0OH HHEPIIHU.
[TepBerit 3akoH HetoToHa. MHepLianbHble CUCTEMBI
orcuera. Bropoii 3akoH HetoToHa. Tpernii 3akoH
Hrtorona. CBoOoHOE MaieHue Ten. Y CKOpeHue
cBoOomHOTO MajeHus. [lageHue Ten B Bo3myxe u
pa3peKEHHOM MPOCTPAHCTBE. Y MEHBIIICHUE MOTYJIS
BEKTOpPa CKOPOCTH TIPH MPOTHBOIIOIOKHOM
HaIpaBJICHUU BEKTOPOB HAYAIBHOU CKOPOCTH U
yYCKOpeHHs CBOOOHOTO mMaeHus1. HeBecomMocTh.
3aKOH BCEMUPHOTO TSATOTCHUSI U YCIOBUS €T0
MPUMEHUMOCTH. | paBUTAlIMOHHAS TIOCTOSIHHAS.
YckopeHue cBOOOHOTO NaIcHUs Ha 3eMIIe U IPYTHX
HEOECHBIX TellaX. 3aBUCUMOCTh YCKOPSHUS

OOBSICHATH (PM3UUECKUI CMBICT TIOHATHI:
MTHOBEHHAs1 CKOPOCTb, YCKOPECHHE;

—Ha0JIF01aTh M OMUCHIBATH MPAMOIUHEIHOE

Y paBHOMEPHOE JIBM)KECHUE TEJICKKH C
KaHCHbHHHCﬁ; JABWKCHUEC MasdTHHKA B IBYX
CHCTeMax OTCYeTa, OJHA U3 KOTOPBIX CBsI3aHa C
3eMJIEH, a ipyras ¢ JIEHTOH, IBUXKYILIENCs
PaBHOMEPHO OTHOCHUTEIHHO 3€MJIN; MaJCHNE
OJIHUX U TeX )K€ TN B BO3IYXE U B Pa3peKCHHOM
MIPOCTPAHCTBE; OIBITHI, CBUAECTEIHCTBYIOIIHIE O
COCTOSTHUH HEBECOMOCTH TEIT,

—HaGJ’IIO}:[aTB U OOBSICHATH MOJIET MOACIN
PaKeEThI;

—000CHOBBIBAaTh BO3MOKHOCTh 3aMEHBI TEJIA €ro
MOACIBIO — MaTepHaJILHOﬁ TOYKOH — JUI
OIMMCaHUA IBHUXXCHUA,

—IPUBOJIUTH IIPUMEPBI, B KOTOPBIX KOOPAUHATY
JBIKYLLIETOCA TeJia B JJI0001 MOMEHT BpEMEHH
MOXHO OIIPEJEIUTh, 3Hasi €T0 HAYAIbHYIO
KOOPJMHATY U COBEPIIEHHOE UM 32 JaHHBIH
IIPOMEKYTOK BPEMEHHU IEPEMELIEHUE, U HEIb3S
OTIPEAEIINTD, ECIIH BMECTO IEPEMELICHHUS 3a1aH
IIPOUJIEHHBIN MyTh; PABHOYCKOPEHHOIO
JIBWJKEHUS, IPSIMOJIMHEWHOTO U KPUBOJIMHEHHOT O
JIBUKEHHMS TN, 3aMKHYTON CHCTEMBI TET;
HIPUMEDPBL, OSCHIIOIIUE OTHOCUTEIBHOCTh
JBUYKEHUS, IIPOSIBIICHUS HUHEPLIUHY;

—OnpeACIATL MOAYJIN U MMPOCKIIUU BEKTOPOB HaA
KOOPAWHATHYIO OCh;




CBOOOJIHOTO MaJIeHUS OT IIUPOTHI MECTA U BBICOTHI HAJT
3emireii.

Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Buabl
TPEHUS: TPEHUE MOKOs, TPEHUE CKOJIbKEHUS, TPEHUE
kadeHus. DopMyna s pacdeTra CHIIBI TPEHHUS
ckonbxeHus. [IprMeps! mone3Horo MposBIeHUS
Tpenus. [IpsiMonHelHoe U KpUBOJIUHEITHOE
IBIDKCHHE.

JIBr>KeHHE Tella 10 OKPYKHOCTH C IIOCTOSTHHOM 110
MOJYJIIO CKOpOCThIO. LleHTpocTpemurenbHoe
yckopenue. VckyccTBeHHbIe cITyTHUKH 3emiu. [lepBas
KocMu4eckast ckopocTb. iMmysbe Tena. 3aMKHyTas
cucrema Teil. i3MeHeHre UMITYJIbCOB TEJ IIPU UX
B3aUMOJICUCTBHUH. 3aKOH COXPAHCHHS UMITYJIhCa.
CYHIHOCTI) " IPpUMCPBI PCAKTUBHOT'O JBUIKCHUS.
Ha3nauenue, KOHCTPYKIMS U IPUHLUI ACHCTBUS
pakeTsl. MHOTOCTYIIEHYAThIE pakeThl. PaboTa CHIThL.
PaboTa cuitbl TSDKECTH M CHITBI YIPYTOCTH.
[TorenuuansHas sueprus. [loTeHuManbHas S3HEPrUst
ynpyroaedopmuposanHoro Tena. Knnernueckas
sHeprus. Teopema 006 U3MEHEHUN KHHETUIECKOM
9HEepruu. 3aKOH COXPaHEHUs] MEXaHUUECKOM SHEpruH.

Kountpoannasi pa6ora Ne 1 mo teme «3aK0oHbI
B3aMMO/IeiiCTBYUS U IBUKEHUS TeJ».

Jlabopamopnuie pabomot

1. Hccneooeanue pagHoycKopenHo20 0sudicenus oe3
HaYanNbHOUW CKOPOCHU.

2. H3mepenue yckopenus c60000H020 nadeHus.
Tembl POEKTOB

«IKCIePUMEHTATHHOE TTOATBEPKIACHHUE
CIIPaBEJIMBOCTH YCJIOBUSI KPUBOJIMHEWHOTO IBUKEHUSA
TE,

((I/ICTOpI/IS[ Ppa3BUTUA HCKYCCTBCHHBLIX CITYTHHUKOB
3emiu u peura€MbI€ C UX IMTOMOLIBIO HAYYHO-
HCCIICIOBATCIBCKUEC 3a1a9n»

—3aNnuChIBaTh YPABHECHUE JIJIS ONIPEICIICHUS
KOOPJIMHATHI JBKYIIETOCS TEIa B BEKTOPHOU U
CKaJIIpHO# opme;

—3aIUChIBATh (POPMYJIBL: JJIs1 HAXOKICHHUS
MPOEKINH ¥ MOAYJISI BEKTOPA MIEPEMEIICHHS Tela;
JUTSL BBIYHCTICHVSI KOOPMHATHI BUKYIIIETOCS
TeJa B JIFOOOH 3aTaHHBIIf MOMEHT BPEMEHH; JJIS
oTpezeNieHus] YCKOPEHUS! B BEKTOPHOM BHUJIE U B
BUJIC MPOCKIIHIA HA BRIOPAHHYIO OCh; JUIsI pacueTa
CHJIBI TPEHUS CKOJIBXKEHUS, pa0OThI CHIIBI, PaOOTHI
CHUJI TSDKECTU U YIIPYTOCTH, MOTEHIIUATBHOM
SHEPTUU MOJHITOrO HaJ 3eMJICH Tena,
MOTEHIUAIIBHON SHEPIUU CHKATON IPYKUHBL;

—3anuchIBaTh B BUE (OPMYJIbI: BTOPOU
TpeTuil 3akoHbl Hbl0TOHA, 3aKOH BCEMUPHOIO
TATOTEHUs, 3aKOH I'yKa, 3aKOH COXpaHEHUs
HMITYJIbCa, 3aKOH COXPaHEHHs MEXaHUIECKOU
SHEPIHY;

—JI0Ka3bIBaTh PaBEHCTBO MOJIYJISI BEKTOpa
HepeMeIeHHNS TPOHICHHOMY ITyTH M TUIOIMIAIN
o1 TpaukOM CKOPOCTH;

—CTpOUTH TpaduKH 3aBUCUMOCTH VX = VX(1);

—110 rpaduKy 3aBUCHMOCTH VX(t) OTIpeNeNnsiTh
CKOPOCTh B 33JJaHHBI MOMEHT BPEMEHH;

—CpaBHUBATb TPACKTOPUH, ITyTH, [IEPEMEILECHUS,
CKOpPOCTH MasATHHKA B YKa3aHHBIX CUCTEMAX
0TCYeTa; —/Ie1aTh BBIBOJ O JBHYKEHUU TEII C
OJIMHAKOBBIM YCKOPEHHEM IIPH JEHCTBUM HA HUX
TOJIBKO CHJIBI TSKECTH;

—OIpEaENATh IPOMEKYTOK BPEMEHH OT Hayasa
PAaBHOYCKOPEHHOI'O ABMKEHMUS LIAPUKa JO €ro
OCTaHOBKH, YCKOPEHUE JABIXKECHHUSI LIAPUKA U €r0
MTHOBEHHYIO CKOPOCTH TIEPE]T yIapOM O
MAITUH/D;

—U3MEPATH YCKOPCHHUC CBO60,I[HOFO magCHUA,

—IMPEACTABISATh PE3YJIbTAThl U3MEPEHUIN U
BEIYMCJICHUN B BUE TAOIUI] U TPaUKOB;

—paboTaThb B TpyIie

Mexanudeckne KoJae0aHus U BOJHBI. 3ByK

(15 v)

[Ipumepsr konebaTensHOTO NBMKEeHUS. OOIIIE YePTHI
pa3HO00pa3HbBIX KoyeOanwmii. J[nHaMuKka KoreOanmii
TOPH30HTAJIBHOTO MPYKWUHHOTO MasSTHUKA.
CB00OOHBIE KOJIeOaHMs, KOJeOaTeIbHbIE CHCTEMBI,
MAasiTHUK. Belmn4nHbI, XapakTepu3yonme

—OHpeI[eJ'ISITL KoJiebaTeIbHOe JABHXXCHHC I10 €T0
IMpU3HaKaM,;




KonebaTenbHOe ABIKEHHE: aMILIUTY 1A, IEPUO/,
gacToTa, (haza KoysebaHuii. 3aBUCHMOCTh TIEpHOaa

Y 9aCTOTHI MAasITHUKA OT JUTMHBI €r0 HUTH.
I'apmonnyeckne konebanus. [IpeBpamienne
MEXaHWICCKOM SHePTHH KojieOaTeIbHONH CHCTEMBI BO
BHYTPEHHIOIO. 3aTyXaloue KojaeOaHus.
Brinyxaennsie konebanus. Yactora ycTaHOBHBLIMXCSI
BBIHY)KJCHHBIX KOJIeOaHUi. Y CIIOBUS HACTYIJICHUS H
(u3nueckas CymHOCTh SBJICHUS pe30HAHCA. YUeT
pe3oHaHca B pakTHKe. MeXxaHu3M pacipocTpaHeHus
ynpyrux xkonedannii. MexaHn4decKue BOJTHEI.
[lonepeunbie u MPOAOIBHEBIE YIPYTHE BOTHBI B
TBEPABIX, )KUJIKAX U Ta3000pa3HBIX Cpeiax.
XapaKTepI/ICTI/IKI/I BOJIH: CKOPOCTb, AJIMHA BOJIHBI,
4acTora, nepuoj kojeoanuii. CBSI3b MEXy STUMH
BemunHaMu. McTouHuKN 3BYyKa — T¢€JIa,
konebmomuecs ¢ yactotor 16 I'm — 20 x['m.
YnpTpasByk u nH(pa3ByK. IXONOKAIKsA. 3aBUCUMOCTh
BBICOTHI 3BYKa OT YacTOTHI, @ TPOMKOCTH 3ByKa — OT
aAMIUTATY/IBI KOJIEOAHUI W HEKOTOPBIX APYTUX MIPUYNH.
TembOp 3Byka. Hammuaue cpenpt — HEOOXOMUMOE
yCIIOBHE pacrpocTpaHeHus 3ByKa. CKOpOCTh 3BYKa B
pasnuuHbIX cpenax. OTpakeHune 3ByKa. IX0. 3ByKOBOM
pe3oHaHc.

KonTpoannas padora Ne 2 o teme
«Mexannveckune KoJaedaHus U BOJTHBL. 3BYK».

Jlabopamopunaa paboma

3. Hccnedosanue 3agucumocmu nepuooa u
Yacmomal c60000HBIX KOJIEOAHUI MAAMHUKA OM
OJIUHbL €20 HUMU.

Tembl POEKTOB

«OnpeneneHHe Ka4eCTBEHHOM 3aBUCHMOCTH nepuoaa
KoJieOaHMt IMPYXXUHHOI'O MasiTHUKA OT MACChI I'py3a U
JKCCTKOCTH MPYXKUHBD»,

«Onpe;[eneHI/Ie KauyeCTBEHHOM 3aBUCHMOCTH nepuoga
KOJIeOAHUI HUTSHOIO (MaTeMaTI/I‘IeCKOFO) MasiTHHUKa
OT BCJIMYMUHBI YCKOPCHUA CBO60)_'[H01"0 naaCHusA,

«YbTpa3ByK ¥ HHPPA3BYK B IPUPOJE, TEXHUKE U
MEIUIIHHE

—TMPUBOJIUTH IPUMEPHI KOJICOaHUH, TTOJIE3HBIX
Y BPEIHBIX MPOSIBIIEHUI pE30HAHCA U ITYTH
YCTpaHEeHHUs TOCIIETHIX, ICTOYHUKOB 3BYKa;

—OIUCHIBATh JUHAMUKY CBOOOHBIX KOJeOaHUi
MPYKUHHOTO M MaTeMaTHIeCKOr0 MasiTHUKOB,
MEXaHNU3M 00pa30BaHMS BOJIH;

—3anuchBaTh (HOPMYITy B3aMOCBSI3H IIEpHUOIa
Y 4aCTOTHI KOJIeOaHUH; B3aMMOCBSI3H BEJINUMH,
XapaKTepU3YIOUIUX YIPYTHe BOJIHBI;

—OOBSICHATH: IPUYNHY 3aTyXaHHUS CBOOOIHBIX
KoneOaHMil; B 4eM 3aKIII0YaeTCs SBICHUE
pe30HaHca; HaOI01aeMbIi OTIBIT IO
BO30YXICHUIO KOJIEOaHH OTHOTO KaMepTOHA
3BYKOM, UCIIyCKa€MBIM JIPYTUM KaMEePTOHOM
TAKOM K€ YaCTOTHI; IIOUYEMY B ra3ax CKOPOCTh
3BYKa BO3PACTAET C MOBBIIICHUEM TEMIIEPaTyphI;

—Ha3bIBaTh: YCIOBHE CYIIECTBOBAHUS
HE3aTyXalolKX Konebanuil; pusndeckne
BEJIMYUHBI, XapaKTEPU3YIOIINUE YIIPYTUE BOIHEL,
JIMarna3oH 4acTOT 3BYKOBBIX BOJIH;

—pasjinvdaTb NONCpCUYHbIC U IMPOAOJIbHBIC BOJIHEI;

—IIPUBOANTH 0OOCHOBAHUS TOTO, YTO 3BYK
SIBJISIETCSI IPOAOJIBbHOM BOJIHOM;

—BBIJIBUTATh THIIOTE3bI: OTHOCHTEIHHO
3aBUCUMOCTH BBICOTHI TOHA OT YaCTOTHI, a
TPOMKOCTH

— OT aMIUIUTY bl KOJIeOaHMI UCTOUHHUKA 3BYKA; O
3aBHCHMOCTH CKOPOCTH 3BYKa OT CBOICTB Cpeibl
U OT ee TeMIIEPaTypHl;

—IPUMCHATDb 3HAHHWA K PCIICHUIO 3a1a4;

—TIPOBOJTUTH SKCIIEPUMEHTATIBHOE UCCIIEIOBAHNE
3aBHCHMOCTH TEPHOa KOJICOaHHH MTPYKUHHOTO
MasTHHKa OT m u k;

—MU3MEPATH KCCTKOCTb IPYIKUHBI;

—TMPOBOUTH UCCIIEIOBAHUS 3aBUCUMOCTH
neproaa (4acToThl) KOJeOaHWi MasTHUKA OT
JUIMHBI €70 HUTH,

—IMPEACTABISATh PE3yJIbTaThl U3MEPEHUH U
BBIYMCJIEHHH B BHE TAOJIHNII;

—paboTaThb B TpyIIIE;

—CJIyIIaTh OTYET O PE3YJIbTaTaX BBITIOIHEHUS
3ajaHus-mpoekTa «OrnpeieieHrue KaueCTBEHHOM
3aBUCHUMOCTH TIEPHO/Ia KOJICOAHHI
MaTeMaTHUYECKOTO MAasTHUKA OT YCKOPEHUS




CcBOOOTHOTO MAJCHUSDY; —CIIyIIaTh JOKIa
«YBTpa3ByK U HHPPA3BYK B IPUPOJIE, TEXHUKE U
MEIHNIMHEY, 33]]aBaTh BOIIPOCHI U IPUHUMATH
ydacTue B 00CYKIEHUN TEMBI

DJIeKTPOMATHUTHOE 1oJie (25 1)

Hcrounnky MarHuTHOTO T0JIs1. [ MmoTe3a Amrrepa.
I'padmyeckoe n3o0paskeHue MarHUTHOTO mostst. JInHuu
HEOJTHOPOJIHOTO U OJTHOPOJHOTO MAarHUTHOTO IOJIS.
CBsI3b HaNpaBlIeHUs JIMHUH MarHUTHOTO TIOJIS TOKA C
HaIpaBJieHUEM TOKa B mpoBoaHuke. [IpaBuio
Oypasunka. [IpaBuio mpaBoii pyKu ISl COJCHOHIA.
JleiicTBHEe MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM U
Ha JBIDKYIYIOCS 3apsKeHHYI0 gacTuiy. [IpaBumio
neBol pyku. UHayKIus MarHUTHOTO mosist. Moayib
BEKTOpPa MarHUTHOM MHAYKUMH. JIMHUM MarHUTHOMN
WHAYKIWU. 3aBUCUMOCTh MarHUTHOTO

MOTOKA, MPOHU3BIBAIOIIETO MJIONa/lb KOHTYpa, OT
IIoLIaIM KOHTYpa, OPUEHTAIIUH IJIOCKOCTH KOHTYpa
10 OTHOIIEHHIO K TUHWSIM MarHUTHOW HHAYKIIUU U

OT MOZYJIsI BEKTOpa MarHUTHON MHIYKIIUH
MarHuTHoro noist. Onsitel ®apazes. [lpuunna
BO3HUKHOBEHHS HHIYKIIMOHHOTO ToKa. Ompenenenne
SIBJICHMSI 2JIEKTPOMAarHUTHOM UHAYKIUH. TexHudeckoe
MIpUMEHEHUE sBiIeHus. Bo3HUKHOBEHUE
WHAYKIMOHHOTO TOKA B aTFIOMHHHUEBOM KOJIBIIE TTPU
W3MEHEHUH MPOXOJIAIIETO CKBO3b KOJIBIIO MATHUTHOTO
notoka. OnpezaencHe HanpaBiIeHUs] HHAYKIIHOHHOTO
toka. [TpaBuno Jlenua. SIBneHust caMOUHIYKIUU.
WNHayKTHBHOCTB. DHEPrUs MarHUTHOTO MOJIS TOKA.
[TepeMeHHBII 37IEKTPUUECKUI TOK.
OnexTpoMexaHH4eCKU HHAYKIIMOHHBIM reHepaTop
(xax mpumep — ruzaporeneparop). [lorepu sHeprun B
JIBII, criocobs! ymMeHbleHns otepb. Haznauenue,
YCTPOICTBO M IPUHIINT JIeHicTBUS TpaHchopMaropa,
€ro IpUMEHEHNE MIPU Nepeade AEKTPOIHEPTHM.
DneKTpoMarHuTHOE ToJ€e, ero UICTOYHUK. Paznndane
MEX/1y BUXPEBBIM DIEKTPUUECKUM U
3JEKTPOCTATUYECKUM MOJIAMU. DJIEKTPOMarHUTHBIE
BOJIHBI: CKOPOCTB, MIONIEPEYHOCTb, JJINHA BOJHEI,
MpUYMHA BOSHUKHOBEHUS BOJH. [lomyuenue u
perucTpanys 3MeKTPOMAarHUTHBIX BOJIH.
BrICOKOUaCTOTHBIE ANIEKTPOMATHUTHBIE KOJICOaHUs 1
BOJIHBI — HEO00XOIUMBIE CPEJCTBA AJIS
ocymecTBIeHus paanocBs3u. KonebaTenbHbII KOHTYP,
MOJTyYEHHUE MEKTPOMArHUTHBIX KosneOanuil. @opmyina
Tomcona. brok-cxema nepearomnero u IpueMHOro
YCTPOMCTB I OCYIIECTBICHHS PAIUOCBSI3H.
AMIIUTYIHAS MOLYJISILMA U IeTEKTUPOBaHUE
BBICOKOYACTOTHBIX KoyieOaHuit. IHTepdepeHuus u
mudpaknms ceeTa. CBET Kak YaCTHBIA CTydai

fﬂCJ’I&TL BBIBOJBI O 3aMKHYTOCTH
MATrHUTHBIX JUHUK K 00 0CIa0JIECHUH OIS C
YAaJI€HUCM OT IIPOBOJAHHUKOB C TOKOM;

—H36J'IIOI[3TI) " OIIMCHIBATH OIIBITHI,
MOATBCPIKAAIOIIUC MMOABJICHUEC SJICKTPUICCKOT'O
IOJIA IMpXU USMCHCHHUU MAaroMuTHOTI'O I10JIA, U ACJIaTh
BBIBO/JIBI,

—Ha0II01aTh: B3aUMOEHCTBIE aTFOMUHUEBEIX
KOJICH] C MAarouToM, SIBJICHUC CaMOI/IHIlyK]_[I/H/I;
OIIBIT 110 U3IYYEHHUIO U IIPUEMY
3NIEKTPOMArHUTHBIX BOJTH; CBOOOTHBIE
AJIEKTPOMAarHUTHEIE KOJeOaH!s B KOJIeOaTeIbHOM
KOHTYpE; pa3iokeHHe 0eJI0ro cBeta B CIEKTP MpH
€ro MPOX0XKJICHUU CKBO3b IPU3MY U MOJyYCHHE
0eJIoro cBeTa MyTeM CIIOXKCHHS CIIEKTPATbHBIX
OBCTOB C ITOMOIIIBIO JIMH3bI, CHJ'IOHIHOI\/'I

Y JIMHENYAThIE CIIEKTPHI UCITyCKaHUS;

—opMynHrpoBaTH MPAaBHIIO MPABON PYKH IS
COJICHOM I, TPaBUIIO OypaBumKa, mpaBuio JleHna;

—OIIpe/eNATh HAIIPABIEHUE IEKTPUUECKOI0
TOKa B IPOBOJHUKAX W HANpaBJICHUE JINHUH
MarHMTHOTO TI0JIS; HAIIPaBJICHUE CHUIIBI,
JIEHCTBYIOIIEN HA 3JIEKTPUYECKUH 3apsi,
JIBIKYIIHMICA B MATHUTHOM TI0JI€, 3HAK 3apsa/a U
HanpaBJICHUE ABHKCHHUS YaCTHLIBI;

—3anKUChIBaTh POPMYITY B3aUMOCBSI3U MOTYJIS
BEKTOpa MArHUTHOM MHAYKIIMH MATHUTHOTO TOJIS
¢ Moaynem cuiibl F, neficTBytomei Ha MpOBOAHUK
JUTHHOM |, pacIioyioskeHHBIH NIEPIICHANKYIISIPHO
JIMHUSM MarHUTHOM MHIYKIUH, U CUIION ToKa |

B IIPOBOJTHUKE;

—OIIKMCHIBATH 3aBUCUMOCTb MArHUTHOT'O IIOTOKA
OT UHIYKLIIUY MarHUTHOTO I10JI4,
IIPOHM3BIBAIOLIETO IUIONIA/lb KOHTYPA, U OT €T0
OPHMEHTALIMHU 10 OTHOIIECHHIO K JIMHUSIM
MAarHuTHOW MHIYKLWU; Pa3Iudnsl MEKIY
BHUXPEBBIM 3JIEKTPUUECKUM U
3JIEKTPOCTATUYECKUM IOJIIMU;

—IIPUMEHSTH TIPABUIIO OypaBUHKa, PABUIIO
JIeBOM pykH; paBuiIo JIeHIia 1 npaBuiIo MpaBoi




AJIEKTPOMATrHUTHBIX BOJIH. J[Mana3oH BHIUMOTO
V3ITy4YeHVsI Ha TIKaJle JIEKTPOMArHUTHBIX BOJH.
YacTHIIbI 3IEKTPOMAarHUTHOTO H3ITy4eHUsI — (POTOHBI
(xBaHTHI). SBIeHUE nuciepcuu. Pasinoxenue 6emoro
cBeta B criekTp. [lomydenue Genoro ceera myrem
CJIOKEHUS CIICKTPaIbHBIX IBETOB. L[BeTa Te.
Hasnauenwue u ycTpoiicTBo ciekTporpada u
cneKTpockona. THITBI ONTHYECKUX CIIEKTPOB.
CIIonIHOM M IMHEHYAThIE CIICKTPBI, YCIOBHS UX
noirydeHus1. CIeKTphI UCITyCKaHUS U TIOTJIOIIECHUSI.
3akon Kupxroda. CriekTpanbHBIA aHann3. ATOMBI —
VMCTOYHUKY M3ITYYIEHUS U MTOTIIOMICHHS CBETA.
OOBbsacHeHNe U3ITydeHus U MOTJIOICHHUS CBETa
aTOMaMU U MPOUCXOKACHUA JIMHENYaTHIX CIICKTPOB Ha
OCHOBE TocTynaToB bopa.

Kourpoabnast pa6oraNe 3 mo reme
«JIEKTPOMArHUTHOE T0JIe».

Jlabopamopnwie padomot

4. H3yuenue sgnenusn 31eKmpoMazHuUmMHOU
UHOYKYUU.

5. Habnrooenue cniownozo u aunenyamouix
CHEeKMpPO6 UCHYCKAHUA.

Tembl IPOEKTOB

«Pa3BuTHE CpEACTB U CIIOCOOOB Mepenadn
WHPOPMAIIUH HA JTAJIEKHE PACCTOSHUS C APEBHUX
BPEMEH U 10 HALIHUX JTHEW»,

<<MeTO,Z[ CIICKTpaJIbHOI'O aHaJIn3a U €0 IPUMCHCHUEC B
HAYKE U TEXHUKE

PYKH JUTsI OTIPEJICIICHUS HATIPABJICHUS
WHAYKIMOHHOTO TOKa;

—paccka3bpIBaTh 00 YCTPOMCTBE U MPUHIIKIIC
JIeACTBUS TeHEpaTOpa MEPEMEHHOTO TOKa; O
Ha3HAYCHHHU, YCTPOICTBE U MPUHLUIIE ACHCTBUS
Tparcdopmaropa 1 ero MIpruMeHEHHH; O
MPUHIIMTIAX PAINOCBSI3U U TEICBHICHUS;

—HAa3bIBaTh CIIOCOOBI YMEHBIIICHUSI TOTEPh
AJIEKTPO3HEPTHH TIPHU TIepeiade ee Ha OOJbIHe
paccTosiHUS, Pa3InIHbIC TAATTA30HbI
AIIEKTPOMArHUTHBIX BOJIH, YCIIOBHUS 00pa30BaHUs
CIUTONTHBIX U INHEHYATBIX CIICKTPOB UCITYCKAHHUS;

—O0OBACHATH U3ITyYCHHE U MOTJIOIICHHE CBETA
aTOMaMHU U IMPOUCXOKIACHUEC JIMHENYaTHIX
CIIEKTPOB Ha OCHOBE MOCTYNATOB bopa;

—IPOBOOUTH I/ICCJ'IC,Z[OBB.TGJ'ILCKI/Iﬁ OKCICPUMEHT
110 U3YUCHHIO ABJICHUA SHGKTpOMaFHHTHOﬁ
HHAYKIUN —aHaJIM3UPOBATh PE3YJIbTAThI
SKCIICPpUMCHTA U JICJIaTh BBIBOABI;

—paboTaTh B TpyIIIeE;

—CIymarh 1okaaasl «Pa3Butue cpencTs u
Croco00B nepeaun HHPOPMAIIUY Ha JTAICKHE
PacCTOSTHUS C IPEBHUX BPEMEH M JI0 HAIITUX
JIHEW», «MeTo/1 CIEeKTPaJIbHOIO aHAJIN3a U €r0
MPUMEHEHHUE B HAYKE U TEXHUKE»

CtpoeHue aToMa U aTOMHOrO sigpa (20 u)

CJ0XHBIH COCTaB PagUOAKTUBHOTO U3ITY4YEHUs, O-, [3-
u y-dyactuubl. Mogens aroma ToMcoHa. OnbIThL
Pesepdopna no paccesauto o-vactuil. [InanerapHas
Mozens aroma. [IpeBparienns saep npu
PaAMOaKTUBHOM pacriajie Ha IpuMepe o-pacmaaa
pamus. Ob6o3HAUCHUE SAEP XUMUIECKUX JICMEHTOB.
MaccoBoe 1 3aps0BO€ Yhcia. 3aKOH COXpaHEHHUs
MaccoBOI'0 YHCIIa M 3apsiia IPU PaluOAKTHUBHBIX
npeBpanieHuax. Haznauenne, ycTpoiCTBO U PUHIIUIT
neiictBus cueTunka [eiirepa n kameps! Bunbcona.
Bri6uBanue a-yacTuiiaMu MPOTOHOB U3 sI7iEp aTOMa
azora. Habmonenue dhororpaduit obpazoBaBmxcs

B Kamepe Buiibcona TpekoB gacTuil,

Y4acTBOBABIINX B siepHON peakunn. OTKphITHE U
cBoiicTBa HENTpoHA. [IpOoTOHHO-HEUTPOHHAS MOJIENb
spa. PU3NYECKUH CMBICT MacCOBOTO U 3apsI0BOTO
yrcen. OcoOeHHOCTH SAEPHBIX cuil. V30TOMEIL.
OHeprus cBA3U. BHYTpeHHSs SHEPT s AaTOMHBIX AJED.

—OnuceiBath: onblTe Pezepdopaa no
00HapyKEHHIO CII0KHOTO COCTaBa
PalioaKTUBHOTO M3ITyYEHHUS U IO UCCIIETOBAHUIO
C TIOMOIIBIO PACCESIHUS (.-4ACTHII CTPOCHUS
aToMa; mpolecc JIeJIeHUs s[pa aToMa ypaHa;

—O0OBSACHATH CYTh 3aKOHOB COXPaHEHUS
MacCOBOTO YHCIIA U 3apsia MPU PaIuOaKTUBHBIX
MIPEBPAIICHHUSIX;

—O0OBACHATH (PUINUECKHUIA CMBICIT TIOHSITHHA:
SHEPTHs CBSI3U, Ae(DEKT Macc, IETHAsT PEeaKIHsl,
KpUTHYECKas Macca;

—TIPUMEHSTH 3aKOHBI COXPaHEHUS MacCOBOTO
YUCIIa U 3apsAJia IPH 3aIiCH YPaBHEHUH SICPHBIX
pEeaKIInif;

—Ha3bIBaTh yCIOBHS MPOTEKAHUS YIIPABISIEMON
[EMHOW PeaKINny, IPEUMYIIeCTBa U HEIOCTATKH




BsanmocBsa3p maccel 1 3Heprun. JedekT macc.
Briaenenue uim norinoueHUe SHEPTUU B SIIEPHBIX
peakuusx. Jlenenue siapa ypana. Beinenenue sHeprum.
VYcnoBus NpoTeKaHus yIPABIAEMON HEMHON peaKLMH.
Kpurnueckas macca. HazHauenue, ycTpoucTBo,
MIPUHLIMII AEUCTBUSA SAEPHOTO PEAKTOpa Ha
MeJICHHBIX HelTpoHax. [Ipeobpa3oBanue sHEprun
sIIEp B ANEKTpUUecKyro sHepruro. [Ipenmyiiectsa u
HegoctaTku ADC nepen IpyruMu BUAAMU
3JIEKTPOCTaHIMM. buosoruueckoe necTere
panuanuu. OU3nUecKue BEIUYNHBL: NOTJIONICHHAS
11032 M3ITydeHus], Kod(hHUIMEHT KauecTna,
SKBUBAJICHTHAs 103a. BiusgHue paainoaKTHBHBIX
H3JIy4CHHUH Ha KUBbIE OpraHu3mel. Ilepuon
MoJIypacnajia paJuoaKTUBHBIX BEIIECTB. 3aKOH
pannoakTUBHOTO pacmaga. CrocoObl 3aIUTEl OT
paavanuu. Y ciaoBUs IPOTEKaHUs U PUMEPHI
TepMosiAepHbIX peakuuid. Mctounuku snepruu CoHua
U 3BE3].

KonTpoannas padota Ne 4 mo teme «CTpoenne
aToMa M aTOMHOr0 siipa. HMcnosnb3oBaHue SJHeprum
aTOMHBIX siIep».

Jlabopamopnuie padbomot

6. H3mepenue ecmecmeeHH020 paOuaUUOHHO20
cona oozumemponm.

7. H3yueHnue oenenusn aopa amoma ypana no
omozpaguu mpexoe.

8. H3yuenue mpexoe 3apaix;ceHHbIX Yacmuy no
20moevim homozpaguam» (evinonHsaemcsa oomna).

Tema npoekra

«HeratuBHOE BO3/ICHCTBHE paHalliN
(MOHHM3UPYIOIIHMX M3IYYCHUI) HA XKUBBIC OPraHU3MbI U
CIIOCOOBI 3aIUTEI OT HEEY

ADC nepen IpyruMu BUAAMH SJIEKTPOCTAHIINM,
YCIIOBHUS IPOTEKAHMSI TEPMOSTIEPHOMN peaKiny;

—Ha3bIBaTh PU3NUECKUE BEITUINHBI:
MIOTJIOLICHHAS /1032 U3Ty4eHus, Koaduuuent
Ka4yecTBa, SKBUBAJICHTHAs 1034, IEPHUO]
NoJypacnana;

—paccKa3bIBaTh O HA3HAYCHUHU AJIEPHOTO
peakTopa Ha MeJIEHHBIX HEHTPOHAX, €T
YCTPOMCTBE U MIPUHLIUIE TEHCTBUS; —IIPUBOJUTH
MIPUMEPHI TEPMOSIIEPHBIX PEAKIIHIA;

—IIPUMCHATH 3HAHW K PCIICHUIO 3ajJ1a4;

—MU3MEPATH MOUIHOCTDH 103bI paJualluOHHOT'O
(hoHa TO3UMETPOM;

—CpPaBHUBATH IIOJIYYEHHBIN PE3YyJIbTaT C
HarOOJBIIUM JJOMTYCTUMBIM JIJIsl YeIOBeKa
3HAYEHHUEM;

—CTpOUTH TpadK 3aBUCUMOCTH MOIIHOCTH O3B
W3JTy4eHHs IPOAYKTOB pacmnaja paioHa OT
BpPEMEHH; —OILIEHUBATh 10 IpauKy nepuon
NoJypacnazaa IpogyKTOB paciiaia pagoHa;

—MIPENICTABIATE PE3YNILTATHI U3MEPEHHI B BUJIC
TaOJIHIL,

—paboTaTh B TpyIIIE;

—cymaTth nokiaa «HeratuBHOe Bo3elicTBHE
pajMalyy Ha XKUBBIC OPTaHU3MbI U CIIOCOOBI
3aIUTEL OT HEE)

Ctpoenue u 3BojIonusA Beesiennoii (5 4)

CoctaB ConneuHoi cucteMsl: CoJHIIE, BOCEMb
0O0JIBIINX IJTaHEeT (MIECTh U3 KOTOPHIX UMEIOT
CIIyTHHUKH), TIATh TUIaHET-KapIHKOB, ACTEPOH/IBL,
KOMETHI, MeTeopHbIe Tena. DopmupoBanue
ConHeYHOH cHCTEeMBI. 3eMJIsl U TUTAHETHI 36MHO
rpynmbl. OGIIHOCTH XapaKTePUCTHK TTaHET 3eMHOU
rpynisl. [InaneTsi-rurantel. COyTHUKY U KOJIbLA
IJIaHET- TUTanToB. Manblie Tena CoTHEYHON CUCTEMBL:
acTepouIbl, KOMETHI, MeTeopHbIe Tena. OOpa3oBaHue
xBOCTOB koMmeT. Panuant. Meteoput. bonuza. Conuue

—Habmoxate cnaiias! wiu Gotorpadun
HeOECHBIX 00BEKTOB;

—Ha3bIBaTh TPYIIITEI 00BEKTOB, BXOISIINX B
CoHEYHYI0 CUCTEMY; IPUYHHEI 00pa30BaHUS
nsated Ha CouHIle;

—IIPUBOJUTHL NPUMEPLI UBMCHCHUSA BUA
3BC3JTHOTO HeOa B TEUEHHE CYTOK;




Y 3BE3JIbI: CIIOMCTas (30HHASI) CTPYKTYpPa, MarHUTHO® —CpaBHUBATh IUIAHETHI 3¢MHOU TPYIIIIBL;
norte. Microunnk sHeprun ConHIA U 3BE3] — TUTAHETHI-TUTAHTHI;

TEIUI0, BBIJENIEMOE TIPH MPOTEKAHUH B UX HEApPax
TepMOsiAepHBIX peaknnid. Ctamuu 3Bosonwu CoJTHIIA.
lN'anaxktuku. Meraranaktuka. Tpu BO3MOXKHBIE MOJIETH
HecTalroHapHoU BeeneHHo, mpeanokeHHbie A.

A. PpuamMaHOoM. DKCIEPHUMEHTATBHOE MOATBEPKIACHNE | —omuckiBaTh (GOTOrpadHi MATBIX TEI
Xabbnom pacipenus Beenennoit. 3akon Xaoo6ima. COJIHEYHOU CHCTEMBI; TPH MOJIEITH

—aHaIM3UpoBaTh GoTorpaduu WK CIaiIbI
iaHeT, pororpaduu COTHEYHOH KOPOHBI 1
00pa3oBaHMii B HEW;

HecTalmoHapHoi BeeneHHOM, pe/iosKeHHbIe
Tembl IPOEKTOB
®puamMaHom;

«EcTecTBeHHBIC CITYTHUKH TUIAHET 36MHOU IPYIIIBIY,
—O0OBSACHATH (PH3UICCKUE TIPOIIECCHI,

«EcTecTBeHHBIE CIIyTHUKH IUIAHET-TUT'AHTOBY npoucxozsuye B Heapax CoslHIA U 3B€31; B 4eM
MPOSIBIISIETCS] HECTALIMOHAPHOCTh BeeneHnHoi;

—3aIMChIBaTh 3aKOH Xa001a;

— IEMOHCTPHPOBATH MTPE3EHTAIINH, YIACTBOBATh
B 00CYKJICHUH MTPE3CHTALINI

PesepB 3 u
COI'NTACOBAHO COI'JTACOBAHO
IMporokon Nel MO yuwmreneét Ouomnoruw, 3amectuTens AupekTopa no Y BP
reorpapun, ¢usukn u xumum ot 31 aBrycra munest Ne 4
2019r. Konenesnu P.b.
PyxoBoautens MO

Jonromonora O.B. «31» aprycta 2019 rona
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