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IlosicHUTeALHAN 3aNHCKA

Pabouas nporpamma Kypca BHEYpOUHOI JesTeNIbHOCTH 10 Qu3uke ais 8-9 kiaccos
OCHOBHOM IITKOJIBI pa3paboTaHa B COOTBETCTBUY HOPMATHBHBIMHU JOKYMEHTAMM

1. denepanbubiii 3akoH or 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O6
obOpaszoBanuu B Poccuiickoit deaepanun» (¢ u3M. u 1o, Beryi. B cuiny ¢ 01.09.2020).

2. Tlacmopt HammoHaabHOTO MpoekTa «O0pasoBanue» (yTB. mpesuaunymom CoBeTa mpu
[Ipesunente PO nmo crpaTernyeckomMy pa3BUTHIO U HALIMOHAIBHBIM IIPOEKTaM, IPOTOKOJI OT
24.12.2018 Ne 16)

3. T'ocymapctBennas mnporpamma Poccuiickoii @Denepaunn «Pa3Butue oOpa3oBaHus»
(yrB. [ToctanoBnenuem IlpaButenbctBa PO ot 26.12.2017 Ne 1642 (pen. or 22.02.2021)
«O0 yTBep)KJIEHNHU TOCYAapCTBEHHOM MporpaMMbl Poccuiickoit deaepannu «Pa3Butrne oOpa3oBaHus».

4. Tlpodeccuonanbubiii cranmapt «llemaror (memaroruveckas IesTEIBHOCTh B
JIOIIIKOJILHOM, HA4aJIbHOM OOITIEeM, OCHOBHOM 00IIeM, cpeHeM o01eM o0pa3oBaHuM), (BOCTIUTATEb,
yuurenb)» (pen. ot 16.06.2019) (Ilpuka3 MunucTepcTBa Tpyna U colManbHOM 3ammtel PO ot 18
okTs10ps 2013 1. Ne 5441, ¢ u3MeHeHUAMHU, BHECEHHBIMU MTPUKA30M MUHHCTEPCTBA TpyAa U
couzamutel PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422H).

5. Ilpodeccuonanbupiii ctanaapt «llegaror momonHUTENbHOrO 00pa3oBaHUS JETEH U B3POCIBIX)
(ITpuka3z MunucTepcTBa Tpyaa u cormanbHoi 3amutel PO ot 05.05.2018 Ne 298u «O0 yTBep)aeHnn
npodeccruonaabHOro cranaapra «Ilemaror TOMOJHUTEILHOIO 00pa30BaHUS JACTEH U B3POCIIBIXY).

6. denepanbHbIN rOCyIapCTBEHHBIN 00pa30BaTEIbHbIN CTAaHAAPT OCHOBHOTO 0011ero 00pa3oBanust (yTB.
npukazoM MuHuctepcTBa oOpasoBanus u Hayku Poccuiickoit @enepanuu 0117.12.2010 No
1897) (pen. 21.12.2020)

7 . Meronuyeckue peKOMEHIAIMH MO CO3JaHUI0 U (DYHKIMOHHUPOBAHHUIO B
0011e00pa30BaTENbHBIX OPraHU3ANUAX, PACTIONIOKEHHBIX B CEITBCKOM MECTHOCTH M MaJIbIX TOPO/IaXx,
[ICHTPOB 00pa30BaHKsI €CTECTBCHHO-HAYYHOW M TEXHOJIOTHYECKOW HampaBieHHOCTeH («Touka
pocra») (YTBepKaeHBI pacnopsbkeHrneM MHUHHUCTEPCTBA MpocBelieHus Poccuiickoit denepaiiuu ot
12 siBaps 2021 r. Ne P-6)

CopnepxaHue JaHHOW TPOTpaMMBbl HAIMpaBIeHO Ha (HOPMUPOBAHHME ECTECTBEHHO-HAYYHOH
IPaMOTHOCTH YYaILIUXCS M OPraHU3alUI0 U3ydYeHHUs] (PU3UKU HA AesiTeIbHOCTHOH ocHoBe. OcoOeHHoe
3HaY€HHE B IMpENoJaBaHUM (U3NKM HMMEET IIKOJbHBIH (U3MYECKHH SKCIIEPUMEHT, B KOTOPBIH
BXOJST  JIEMOHCTPALMOHHBIA ~ SKCHEPUMEHT M  CaMOCTOSITeJIbHBbIE — JabopaTopHble  pabOThI
y4YaImuxcsi Ha OCHOBE IU(PPOBOH 1abopaTOpuu.

JlanHas oOpa3oBaTesibHas HporpaMMa I03BOJISET HHTEIPUPOBATh peaTU3yeMble IOJXOJBbI,
CTPYKTYpY U COZI€p KaHHE TP opraHu3anuu o0yueHus ¢pusuke B 8—9 kiaccax, BHICTPOEHHOM Ha 0aze
J000r0 U3 TOCTYNHBIX Y4eOHO-MeToanYeckux KoMiiekcos (YMK).

Ilmanupyembie pe3yabTaThl 0CBOCHUSI Y4eOHOTro nmpeamera « Puzuka»

Jluunocmmubie pesynbmamal

OOyuatomuiics MOTYYUT BO3MOXKHOCTb Ul  (DOPMUPOBAHUS  CIEIYIOIMX JIMYHOCTHBIX
pEe3yJbTaTOB:

* pa3BUTHE MO3HABATENBHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKHX CIOCOOHOCTEIH;

* y0exKAEHHOCTh B BO3MOXKHOCTH II03HAHWS TPUPOABI, B HEOOXOIUMOCTH PasyMHOTO
HCIIONB30BAHUS TOCTHKEHUI HAyKH M TEXHOJOTUH AJs AalbHEHIIEero pa3BUTHS 4€I0BEYECKOro
o01ecTBa, yBaXeHHE K TBOpPLAM HAayKH M TEXHHKH, OTHOIIEHHE K (H3UKE KaK K DJIEMEHTY
o011euenoBeYecKoi KyJIbTyphl;

* CaMOCTOATENBHOCTh B NMPHOOPETEHHH HOBBIX 3HAHMN M MPAaKTHYECKHX YMEHWUH;

* TOTOBHOCTD K BBIOOPY )KHU3HEHHOT'O ITTH B COOTBETCTBHHU C COOCTBEHHBIMU HHTEPECAMU U
BO3MOKHOCTSIMH;

* MOTHBANUs 00pa30BaTENbHON ESITENLHOCTH HA OCHOBE JIMYHOCTHO OPHEHTUPOBAHHOTO
HOJIX0/a;



* (hopMHUpOBaHHE LIEHHOCTHOTO OTHOIIEHHUS JIPYT K JPYTY, K YUHUTENI0, K aBTOpPaM OTKPHITUI U
n300peTeHnid, K pesyabraraM OOy4eHHs.
Memanpeomemmuie pesyibmamuol

O6yuatomuiics HOJTY4HUT BO3MOHOCTh s (hopmupoBanus CHENYIOIUX
MCTAINPpCAMCTHBIX PE3YJIbTATOB:

* OBJIQ/ICHHE HAaBBIKAMH CAMOCTOSTENIBHOIO IPHOOPETEHNS HOBBIX 3HAHUMN, OpraHU3aluu
y4eOHOU JIeSTENbHOCTH, TIOCTAHOBKH IIeTIeH, MIAHUPOBAHHS, CAMOKOHTPOJISI M OLIEHKU PE3yIbTaTOB CBOCH
JeATebHOCTH, YMEHUAMHU IPE/IBUIETh BO3MOXKHBIE PE3yJIbTaThl CBOUX IEHCTBHIA;

¢ IIOHUMAaHHuEC p%ﬂH‘IHﬁ MCXKAY HUCXOAHBIMU q)aKTaMI/I U TUIIOTC3aMUu JId HUX
O0BACHEHUS, TEOPETUUECKUMH  MOJENIAMU U pealbHbIMM OOBEKTaMH, OBJIAJCHUE
YHHUBEpCAIbHBIMU YUCOHBIMH JICHCTBUAMHM HA IpPUMEpax THUNOTE3 I OOBSCHEHUS H3BECTHBIX
(GakToB ¥ HKCHEPUMEHTAIBHON IIPOBEPKH BBIABUTAEMbIX THIIOTE3, Pa3pabOTKU TEOPETHUECKUX
MOJIETIEN TPOLIECCOB WJIA SIBJICHUN;

* (hopMupoBaHNE YMEHUI BOCIPHUHUMATh, IepepadaTbiBaTh M MNPEAbABIATH HMH(OpPMALMIO B
CIIOBECHOI, oOpa3HoOl, CcHMBOIHMYECKOW Qopmax, aHanuM3MpoBaTh M mepepadaThHBaTh
NOJyYEHHYI0 HH()OPMALIMIO B COOTBETCTBUY C TOCTABICHHBIMU 3a/ja4aMH, BBICIATH OCHOBHOE
COACPIKAHUEC MPOUYNTAHHOI'O TCKCTA, HAXOAUTH B HEM OTBEThl HAa MOCTAaBJICHHBIC BOIIPOCHI U
U3J1arath ero;

* npuoOpeTeHne OmbITa CaMOCTOATENBHOTO MOKCKA, aHaiu3a W oTOOpa MH(pOpMaluu C
MCIOJIb30BaHUEM PA3IMYHbIX HICTOYHUKOB M HOBBIX MH(OPMALMOHHBIX TEXHOJIOTUH JUIS peIeHHsI
IIO3HaBaTCIIbHBIX 3alaay,

* pa3BUTHE MOHOJOTMYECKOH M JMalOrHueckod peud, YMEHHUs BbIpaXkaTb CBOM
MBICJIN, CIIOCOOHOCTH BBICJTYIIMBATH CO6CC€I[HI/IK3, IIOHUMAThL €ro TOYKY S3pCHHA, IIPU3HABATL IIPABO
JPYroro yejgoBeKa Ha HHOE MHEHUE;

¢ OCBOCHHC HpI/IéMOB ILCI\/'ICTBI/II‘/JI B HCCTAHAAPTHBIX CHUTyalUAX, OBJIAACHHUC
3BPUCTHYECKHMU METOJJaMH DPELICHUs HpoOieM;

* (opmupoBaHue yMeHWH pabOTaTh B TPYMIE C BHIMOJHEHUEM PA3IUYHBIX CONUANBHBIX DPOJIEH,
TIPEACTABIATH U OTCTAMBATH CBOU B3TJIAABI M YOEKIEHHS, BECTH AUCKYCCHIO.

Pezynamuenvie YY/|
OOyuatonuiics MOMYYUT BO3MOXKHOCTH Ul (OPMHUPOBAHMS CIEAYIOIIUX PeryIsTHBHBIX YV /1.

1. VMenune caMoCTOATENbHO OMPEAeNATh Lenu 00ydeHus, CTaBUTh U (HOPMYIHPOBATH HOBBIE 3aJaul
B yu€Oe W TO3HABATENBHOW JEATENHLHOCTH, Pa3BUBATh MOTHBBI M HMHTEPECHI CBOEH MO3HABATEIHHOM
JIeATEIbHOCTH.

OOyyaromuiics CMOXKET:

* aHANMM3UPOBAThH CYIIECTBYIONINE U MIAHUPOBATH OyIyIINe 00pa3oBaTeNbHBIE PE3yIbTATHI;

* UACHTUPUIUPOBATH COOCTBEHHBIE MPOOJIEMBI M OMPEENATh IMIaBHYI0 Mpodiemy;

* BBIIBUTATh BEPCUH peUICHHS TPoOieMbl, HOpMyIUpOBATh THIOTE3B, MPEABOCXUIIATH KOHESYHBIN
pe3ynbTar;

* CTaBUTH IIeNb JICATENLHOCTH HAa OCHOBE ONMpPENENEHHON MPOONeMbl M CYIIECTBYIOIIHUX
BO3MO>KHOCTEH,

* bopmynupoBath ydeOHBIE 33/1a4H KaK MIATH JOCTHKEHHS TIOCTABICHHOM 1ENH IeSITEIbHOCTH;

* 000CHOBBIBATH IEJIEBBIC OPUSHTUPHI U IPHOPUTETHI CCHUIKAMHE Ha IIEHHOCTH, YKa3bIBas U

000CHOBBIBAsSI IOTHYECKYIO TOCIE0BATENFHOCTh IIIaroB.

2. YMeHHe CaMOCTOSTENbHO MIaHUPOBATh MYTH JOCTHKCHHUS LEeNeH, B TOM YHCIE albTepPHATUBHBIE,
OCO3HAHHO BHIOMpaTh Hambojee YPPEKTUBHBIE CIOCOOBI PEUICHHUs YYEOHBIX M TO3HABATEIIBHBIX
3a/1au.

OOyuaronuiics CMOXKeET:




* ompeneaTh HeoOxomumoe(bie) aeicTBre(s) B COOTBETCTBUH C Y4eOHOW M ITO3HABATEIHHON
3aJlayaMi M COCTABJIATh AJTOPUTM €ro(MxX) BBIMOJHCHHUS,

* 000CHOBBIBATh M OCYIIECTBIIATH BBIOOpP Hambosee 3D (HEKTUBHBIX CIIOCOOOB PEIICHHUS
y4eOHBIX M TO3HABATEIbHBIX 3ajad;

* OIpeeNATh/HAXOAUTh, B TOM YHCIIE U3 TPEIOKCHHBIX BAPUAHTOB, YCIOBHS JUIS BHITIOJTHEHHUS
y4eOHOW ¥ TO3HABATEILHOHN 3ajad;

* BBICTpaMBATh KM3HEHHbIC TUIAHBI HA KPATKOCPOUHOE Oyyiiee (3asBiiTh [eJEBbIC OPUCHTHPHI,
CTaBUTH AJICKBATHBIC UM 3aJaud M MPEIarath ICHCTBHS, yKa3biBas U 000CHOBBIBAs JJOTHYECKYIO
TIOCJIE/IOBATEILHOCTh 1IIarOB);

* BBIOMpATh M3 MPEIOKEHHBIX BAapHAHTOB M CAMOCTOSTENIBHO HCKaTh CPEICTBA/PECypChI
JUISL PeIICHUS  3a/1a4M/TOCTHIKCHUS  1IETIH;

* COCTaBJIATH IUIAH PEIICHHS MPOOJIEMBbI (BBITOIHEHUS IPOCKTA, IPOBEICHUS UCCIICIOBAHNUSA);

* ONpeneNsiTh MOTEHIUATbHBIC 3aTPYJHEHHS MPU PEIICHNN Y4eOHOW M MO3HABATEIBHON 33/laud U
HaXOJUTh CPEJACTBA JUI WX YCTPAHCHHS,

* OIKMCHIBATh CBOH OMBIT, OQOPMIISIA €ro Ui Tepefayd IPYTUM JIFOJSM B BUJIE TEXHOJIOTHU
pelICHUS] TPAKTUYESCKUX 33jlay ONPEIENEHHOro Kiacca;

* IUTAaHUPOBATh M KOPPEKTHPOBATh CBOK) MHIMBHAYAIbHYIO 00pa30BATENBHYI) TPACKTOPHIO.

3. YMeHHe COOTHOCUTb CBOM JCHCTBUS C IUIAHUPYEMbIMU pE3yJbTaTaMH, OCYLIECTBIATh KOHTPOJIb
CBOEH JIEATENBHOCTH B MPOIIECCE JOCTIKEHUS Pe3ybTara, ONPEAesaTh CIOCO0BI JEHCTBHI B paMKax
NPEAJIOKEHHBIX YCIOBUH M TpeOOBaHUH, KOPPEKTHPOBaTh CBOM MAEHCTBUS B COOTBETCTBHM C
W3MEHSIOLIEHCS CUTyalue.

OOyuaronuiics cMOXKeT:

* OMpEENATh COBMECTHO C IEAaroroM U CBEPCTHUKAMU KPUTEPHUH IUIAHUPYEMbIX PE3YJIbTaTOB M
KPUTEpUH OLEHKM CBOEH y4yeOHOH aesTeNbHOCTH;

* CHCTEMaTHU3UPOBATh (B TOM YHCIIC BHIOMPATh MPUOPUTETHBIC) KPUTEPHH IITAHUPYEMBIX PE3yJIbTaTOB
M OLEHKH CBOGH JeATeNbHOCTH;

* 0TOMpATh UHCTPYMEHTHI JUIS OLICHUBAHUS CBOEH JIESITENbHOCTH, OCYIIECTBISATH CAMOKOHTPOIIb
CBOEH JIeATeNbHOCTH B paMKax MpPeAIOKEHHBIX YCIOBUH M TpeOoBaHMiA;

* OIICHMBATh CBOIO JEATENBHOCTh, apTyMEHTUPYS TNPUYMHBI JOCTHKEHUS WIH OTCYTCTBHS
IUIAHUPYEMOTO PEe3yNbTaTa;

* HAXOJHTb JOCTATOUHBIE CPEJICTBA /I BHITIONHEHHUS YUeOHBIX JEHCTBUI B H3MEHSIONIEHCS CUTYallK
W/ TpH OTCYTCTBHU IUIAHHPYEMOTO pe3yJbTara;

* pabotas 1o cBOeMy IUIaHy, BHOCUTb KOPPEKTUBBI B TEKYILYIO ESATEIbHOCTh HA OCHOBE aHAIN3a
M3MEHEeHUH CUTyalluH UL  TONYYeHUs  3alUIAaHUPOBAHHBIX  XapaKTEPUCTUK
NPOAYKTa/pe3ynbTara;

* YCTAQHABIMBATh CBA3b MEXAY MOJYYEHHBIMH XapaKTEPUCTHKAMU TPOJYKTa U
XapaKTepUCTUKaMH Ipolecca JeATeIbHOCTH U 110 3aBEpIICHUH AEATENbHOCTH MpejiaraTb HM3MEHEHue
XapaKTEePUCTUK MpoLecca A1 MOMyYeHHs YIy4IIeHHbIX XapaKTepUCTUK MPOIYKTa;

* CBEpATh CBOM JIEWCTBUS C IETIbIO U IPH HEOOXOAUMOCTH UCIPABIIAThH OMIUOKU
CaMOCTOSTEIBHO.

4. YMeHue oleHHBATh MPABUIBHOCTH BBITIONHEHUS Yu4eOHOHU 3a/jauu, COOCTBEHHbIE BO3MOKHOCTH
€€ pemeHus.

OOyuaronuiics CMOXKeET:

* OMpE/eNATh KPUTEPUH TPaBUILHOCTH (KOPPEKTHOCTH) BHIMOJHEHUs YueOHOW 3amaun;

* AQHAIM3UPOBATH U 00O0CHOBBIBATH MPHMEHEHHE COOTBETCTBYIONIETO HHCTPYMEHTApHUS IS
BBITIOJIHCHUS Y4YeOHOU 3ajayu;

* cBOOOJIHO MOJB30BAThCS BBIPAOOTAHHBIMU KPUTEPUAMHU OLIEHKU M CAMOOLICHKH, UCXOS U3 LEeIn
1 UMEIOIMXCS CPECTB, pa3jindas pe3ynbTaT u Clioco0bl IeHCTBHUIA;

* OIIGHMBATh MIPOAYKT CBOCH JEATEIBHOCTH O 33IaHHBIM H/HIIM CAMOCTOSTEILHO ONPEICIEHHBIM
KpPUTEpUsIM B COOTBETCTBUU C ILENbIO JEATEIbHOCTH,




* 000CHOBBIBaTh HOCTHXKMUMOCTb LI€JIM BBIOPAHHBIM CIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPCHHUX PECYPCOB U JOCTYIIHBIX BHEIIHHX PECYPCOB;
* (uKCHpPOBaTh M AHANM3UPOBATh IMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5. Brnanenue ocHOBaMU CaMOKOHTPOJISI, CAMOOLIEHKH, TIPUHSTHUS PEUICHUN U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B YueOHOW M T03HABATENBHOU JEATEIHHOCTH.

OOyuaromuiics cMOXKeET:

* HaONIOJaTh ¥ AHANTM3UPOBATH COOCTBEHHYIO YUEOHYIO U T03HABATENBHYIO AESTEIBHOCTh U
JeATeNbHOCTh JPYTUX 00yYaloIMXCs B TPOLECCEe B3aHMMOIPOBEPKH;

* COOTHOCHUTB peasibHbIE U IUIAHUPYEMBIE PE3YIIbTaThl HHNBHAYAIbHON 00pa30BaTeNbHOI
NESTENIbHOCTH U JIeJaTh BBIBOBL;

* NPUHUMATDH PElIeHNEe B y4eOHOH CUTYalMu U HECTH 32 HETO OTBETCTBEHHOCTH,

* CaMOCTOSITENILHO ONpPEAENATh MPUUUHBI CBOETO YCIE€Xa WIIM HeycleXxa U HaXOJUTb CIOCOObBI
BBIXOJa U3 CHUTYallMd HEycClexa;

* PETPOCHEKTHBHO OMpeeNsITh, KaKue JEHCTBUS 10 PEelIeHUI0 YueOHO! 3a/jauul UM TapaMeTpbl ITUX
NEUCTBUI NPHUBENNM K MOJYYEHHIO HMEIOLIErocs NpOAyKTa Y4eOHOW [esTelbHOCTH;

* JIEMOHCTPUPOBATH MPUEMBI PETYJIANNH HCHXO(DH3UONOTHICCKUX/IMOIIMOHATBHBIX COCTOSHHUM
1 ocTHKeHus J(Qekta ycrmokoeHus (YCTpaHEHUS SMOLMOHANBHOW HampsHKEHHOCTH), d(derTa
BOCCTaHOBJIEHUS (0cnalbieHus MpOosABIEHUN yTomieHHs), ddQekra akTUBU3ANUK (TIOBBIIICHHS
NCUXO(PU3UOTIOTUIECKON PEAKTHBHOCTH).

Ilo3naeamenvuovte YY/{
OOy4aronuics MoJXy4uT BOZMOXKHOCTh I GOPMUPOBAHHUS CICAYIONIMX MO3HABATEIbHBIX Y'Y /1.

1. YMmenue ompenenst MOHATUS, CO3MaBaTh O0OOIIEHMs, YCTaHABIUBATH AHAJOTHUH,
KJ1accu)UIUPOBATh, CAMOCTOATENIBHO BBIOUPATh OCHOBAHUS U KPUTEPHH IS KacCH(UKALMY, YCTaHABINUBATD
NIPUYUHHO-CIIEJICTBEHHbIE CBA3M, CTPOMTH JIOTUYECKOE PacCykIEHHE, YMO3aKIoueHHe (MHIYKTUBHOE,
JeIyKTHBHOE, IO AaHAJIOTHH) M JeiaTh BBIBOJIBL

OOyuatonuiics CMOXKET:

* 110/10MpaTh CI0BA, CONOYMHEHHBIE KITIOUEBOMY CIIOBY, OIPE/IENAIONINE €r0 IPU3HAKU U
CBOMCTBA;

* BBICTPAauBaTh JIOTMYECKYIO IEMNOYKY, COCTOAIIYI0 M3 KIHOYEBOIO CIOBa M
CONOTYMHEHHBIX EMY CJIOB;

* BBIACJATH OOIIMI MPU3HAK ABYX WIIM HECKOJBKUX MPEMETOB UITH SBIECHUH U OOBSCHATh MX
CXOJICTBO;

* 00beIMHATH MPEIMETH U SBIEHHS B IPYMIbI N0 ONPEENEHHBIM TIPU3HAKAM, CPABHUBATS,
KnaccupuuupoBath U 0000mare (GakThl U SBICHUS;

* BBIIENATH SBIECHUE U3 OOWIETr0 psna APYTHX ABJICHHUH;

* ONpeAenaTh OOCTOSTENBCTBA, KOTOpBIE TPEIIECTBOBAIN BO3HUKHOBEHHIO CBS3U
MEXY ABICHUSAMHU, U3 3THX OOCTOATENbCTB BBIIEIATH ONpENENAIONLIUE, CHOCOOHbIE OBITh MPUYMHOI
JaHHOTO SIBJICHHS, BBISABIATH HPUYMHBI M CIEICTBHSA SBICHUIA;

* CTPOUTH PACCYXXAEHUE OT OOLIMX 3aKOHOMEPHOCTEH K YacTHBIM SBICHUAM U OT
YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOMTH pacCyXk/JEHHE Ha OCHOBE CPABHEHMS IIPEAMETOB U SBJICHUH, BBIAEIAS IPH ITOM
oO11re NpuU3HaKy;

* y3NaraTh MOMY4YEHHYI0 HH(POPMAIHIO, MHTEPIPETUPYS €€ B KOHTEKCTe pelaeMoil 3a/1auH,

* CaMOCTOATENbHO YKa3blBaTh Ha MH(pOpPMAIMIO, HYKHAIOUIYIOCS B MPOBEpPKE, Ipelsarath
¥ TIPUMEHATb CIOCO0 TMPOBEPKH JOCTOBEPHOCTH HMH(OpPMAIUH;

* BepOanM30BaTh SMOLMOHAILHOE BIEYATIECHUE, OKA3aHHOE Ha HEr0 MCTOYHHKOM,;

* OODBACHATH SIBIEHHUS, MPOLECCHI, CBS3M M OTHOLIEHHS, BBIABISEMbIE B XOJ€ MO3HABATEIbHON U
MCCJICIOBATEIBCKON  JICATENBHOCTH (MPUBOMUTE OOBSICHEHHE C H3MEHEHHEM (OPMBbI




NPE/ICTABICHUS; OOBACHATH, ACTATM3UPYS WM 0000mas; OOBACHATH C 3aJaHHOW TOYKH 3PEHUS);
® BBIABJISATH W HA3BIBATH HpI/I‘II/IHBI CO6LITI/ISI, SABJICHUA, B TOM YHUCIIC BO3MO)KHBIC/HaI/I6OHCC
BCPOSTHBIC TPUYMHBI, BO3MOXKHBIC MOCJICICTBUS 3aJ@HHOM TNPHYHMHBI, CAMOCTOSATEIBHO
OCYH.ICCTBJISISI HpI’I‘II’IHHO-CHCl[CTBGHHHI’I aHaJins,
* JIeJIaTh BBIBOJI HA OCHOBE KPHTHYECKOI'O aHAIM3a Pa3HbIX TOYEK 3PEHHs, MOATBEPKIATh
BEIBO/T CO6CTB€HHOI>1 apFYMeHTaHHCfI NN CaMOCTOATCIIbHO HOHy‘ICHHHMI/I JAHHBIMH.

2. YMeHue co3[aBath, NMPUMEHATh W HPEeoOpa3oBbIBATH 3HAKM W CHMBOJBI, MOJCIU H
CXEMBI U pelIeHns] Y4eOHBIX M TI03HABATEIBHBIX 3a]1a4.

OOyuaronmiics CMOXKeET:

 0003Ha4aTh CHMBOJIOM M 3HAKOM IIPEIMET U/UITH SBJICHHE,

* ONpEENATh JOTHYCCKHE CBA3M MEKIY TpeAMETaMH W/WIM SBJICHUSIMH, 0003HAYATh TaHHBIE
JIOTHYECKUE CBSI3U C TOMOIIBIO 3HAKOB B CXEME;

* co31aBaTh aOCTPAKTHBIM WM peajbHbIl 00pa3 mpeameTa W/ SBICHUS,

* CTPOMTH MOJIENb/CXEMY Ha OCHOBE YCJIOBHI 3a1aul H/WIK criocoba eé perieHus;

* co3aBaTh BepOaibHbBIC, BCIICCTBEHHBIE W HMH(M)OPMALMOHHBIC MOJEIH C BbIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK O0OBEKTa [UIA ONpENEeHHs Ccrnocoda pemieHus 3ajadyd B
COOTBETCTBUU C CHUTYAIIUEH;

* peoOpa3oBhIBATH MOJICNH C IEJIbI0 BBISABICHHS OOIIMX 3aKOHOB, OMpPENCISIONIMX JAHHYEO
MPEIMETHYI0 00JacTh;

* MEPEBOJIUTh CJIOKHYIO 10 COCTaBYy (MHOTOACIEKTHYIO) MH(POPMAIHUIO U3 TPadUuecKoro Hin
(opMmani30BaHHOTO (CHMBOJIBHOT0) IPEICTABICHHS B TEKCTOBOE M HA00OPOT;

* CTPOUTH CXEMy, QITOPHTM JCHCTBHS, UCIPABIATh WM BOCCTAHABIMBATH HEU3BECTHBIH paHee
QJITOPUTM Ha OCHOBE MMEIOIIETOcs 3HAHUS 00 00BEKTE, K KOTOPOMY MPHUMEHSETCS alITOPUTM;

* CTPOUTH JIOKA3aTEIbCTBO: MPAMOE, KOCBEHHOE, OT TPOTHBHOTO;

* aHAIM3MPOBATH/pedICKCUPOBATh OMBIT Pa3pabOTKM M peaau3alud  y4eOHOro MpPOCKTa,
MCCIICIOBaHUS (TEOPETHYECKOr0, IMIMPUYECKOr0) HA OCHOBE MPEJIOKEHHOHW MPOOIEMHOM CHTYaIHH,
TIOCTaBJICHHOM 1eNH U/WIN 3aJaHHBIX KPUTEPUEB OLICHKH TPOAyKTa/pe3ybrara.

3. CMBICTIOBOE 4YTEHHE.

OOyyaromuiicss CMOXeT:

* HaxXo/uTh B TeKcTe TpeOyemyro MH(MOpPMALMIO (B COOTBETCTBHHU C LIENAMH CBOEH JEATENLHOCTH);

* OPMEHTHPOBATbCS B COAEPKAHMU TEKCTA, NOHMMATh IIEIOCTHBIA CMBICI TEKCTA,
CTPYKTypUpPOBaTh TEKCT;

* YCTaHABIMBATh B3aMMOCBS3b OMUCAHHBIX B TEKCTE COOBITHIl, ABIEHUH, NPOLECCOB,;

* PE3IOMHUPOBATH ITIABHYIO UJIEH0 TEKCTa;

* KPUTHYECKM OLIEHMBATh COAEpikaHue U (popMy TEKCTa.

4. @opmupoBaHHE M Pa3BUTUE SKOJOTMYECKOTO MBINUICHHS, YMEHHE NPHUMEHATh €ro B
M03HABaTEIbHOM, KOMMYHHKATHBHOM, COIIMAIbHON NMPAKTHKE U NPOGECCHOHAIBHON OPUEHTALINH.

OOyuaronuiics CMOXeET:

* ONpENeNATh CBOE OTHOIIEHHE K NMPHPOAHON Cpere;

* QHANM3MPOBATh BIMSHUE HKONOTHUECKUX (HAKTOPOB Ha cpely OOMTAHHS JKUBBIX OpPraHH3MOB;

* NIPOBOJUTH NPUYMHHBIN U BEPOSATHOCTHBIA aHAJU3 YKOJNOTMYECKUX CHUTYalH;

* IPOTHO3MPOBATh U3MEHEHUS CUTYaAllUH MPU CMEHE JISUCTBHS OJJHOTO (pakTopa Ha JeiCcTBHE
npyroro ¢aktopa;

* pacHpoCTPaHATh YKOJOTMYECKUE 3HAHMA M YYacTBOBATh B IPAKTHUECKUX JENax IO 3alUTE
OKpYXAaIoIlel Cpeabl;

* BBIpaXKaTh CBOE OTHOIIEHHE K IPUPOJIE YePe3 PUCYHKU, COUMHEHUS, MOJIEIH, IPOEKTHHIEPAOOTHI.

5. Pa3Burue MOTHBallMHU K OBJIaJJCHUIO KyanypOfI AKTUBHOTI'O UCIIOJIb30BAHUA CHOB&pCﬁ n Jpyrux
ITOMCKOBBIX CUCTCEM.



OOyuaronuiicss CMOXET:.

o OHpCZ[eHSITL HGO6XOZ[I/IMBIC KJIKOYCBEIC ITIOUCKOBEIC CJIOBA U 3anpocm;

* OCYHIECTBJIATH B3aMMOJICHCTBHE C HIICKTPOHHBIMHU MOUCKOBBIMU CHCTEMaMH, CIIOBAPSIMHU;

o (I)OpMI/IpOBaTL MHO)KGCTBCHHYIO BbI60pKy N3 MIOUCKOBBIX UCTOYHHUKOB JIA O6’beKTI/IBI/I3aI_[I/II/I
pe3yJbTAaTOB IOKMCKA;

* COOTHOCHTh MOJTYYEHHBIE PE3yJIbTATHI TIOMCKA CO CBOCH JIEATENBHOCTHIO.

Kommynuxkamuenwvie YY/[

1. YMeHue opraHu30BbIBaTh YUCOHOE COTPYAHUYECTBO M COBMECTHYIO ICATEIBHOCTD C YUHTEIIEM
¥ CBEPCTHHKAMH; paboTaTh MHIMBHIYalbHO M B TPYIIE: HAXOAUTh OOIIee pelleHHe W pa3perarhb
KOHQIMKTBI Ha OCHOBE COIVIACOBAHWS MO3MUMI W y4éTa MHTEpecoB; (HOPMYIUPOBATH,
apryMEHTHPOBaTh U OTCTamBaTh CBOE MHEHHE.

OOyuyatonmiicss CMOXET:

* ONpeeNsTh BO3MOXHbBIC POJIM B COBMECTHOW AEATENBHOCTH,;

* WrpaTh ONMPEJCNEHHYI0 POJb B COBMECTHOH AEATEIBHOCTH;

* NPUHUMATh MO3HMIMI0 COOECENHHMKA, MOHMMAs MO3WIMIO JPYroro, pasiuyaTh B €ro peuyw:
MHEHHE (TOUKY 3peHHs), T0Ka3aTebCTBO (apTyMEHTHI), (JaKThl; THIIOTE3bI, AKCHOMbI, TCOPHH;

* ONpE/eNiTh CBOM ACHCTBHSA U IEHCTBHS MapTHEPA, KOTOPBIE CIIOCOOCTBOBAIIH MU
TNPENATCTBOBAIN TPOJYKTHBHOW KOMMYHHUKAIHH;

* CTPOHTH NO3UTHBHBIE OTHOIICHHS B MpoLecce y4eOHOH U T03HABATENBHOH AeATEIbHOCTH;

* KOPPEKTHO M apryMEHTHPOBAHHO OTCTAMBATh CBOK TOUKY 3PEHHS, B TMCKYCCUU YMETh BBIIBUIATh
KOHTPapryMeHThI, mepepasupoBaTh CBOK MbICIb (BNAJCHHE MEXaHH3MOM OSKBHBAJICHTHBIX 3aMCH);

* KPUTHYECKH OTHOCHTBCS K COOCTBCHHOMY MHEHHUIO, C JOCTOMHCTBOM IPH3HABATH
OIIMOOYHOCTh CBOEr0 MHEHHMs (ECIIM OHO TAaKOBO) M KOPPEKTHUPOBATh €ro;

* TpeNarath ajibTEPHATHBHOE PEIICHUE B KOHMIMKTHOW CHTYaIUH;

* BBICNATH OOIIYI0 TOUKY 3PEHHS B IUCKYCCHH,

* JIOTOBApUBATHCS O MIPABUIIAX M BOIPOCAX /sl 00CYKICHHUS B COOTBETCTBUH C TOCTABICHHON
nepes TIpyIIon 3anayen;

* OpPraHU30BBIBATH yueOHOE B3aMMOJICHCTBUE B TpymMIe (OMPEeeNsTh O0IIHe HETH, PaCIPeaeisITh
POJIH, TOTOBAPHBATECS APYT C APYTOM H T. 11.);

* YCTpaHATh B paMKax AMaJora pa3pbiBbl B KOMMYHHKAI[UH, 00YCIOBJICHHbBIC HEOHUMAHH-
eM/HENPHUITHEM CO CTOPOHBI COOECETHIKA 3a1a4d, DOPMBI HITH COICPKAHKS THAIIOTA.

2. YMeHHE OCO3HAHHO HCIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBHM C 3ajadyeil
KOMMYHHUKALUK JUIS BBIPQKEHUSI CBOMX YYBCTB, MbICIEH M MOTPEOHOCTEH /ISl UIAHUPOBAHUS U
PEryJILUU CBOEH AEATCIBHOCTH; BIAJCHUE YCTHOM U NUCBMEHHOM DPEYbl0, MOHOJIOIMYECKOU
KOHTEKCTHOU PEYbIO.

Obyuaronuiics cMOXKeT:

* OMpEeNATh 33/1a4y KOMMYHUKAIUK U B COOTBETCTBUM C HEH OTOMPATh peyeBble CPeCTBa;

* 0TOMpAaTh M KCIOJB30BATh PEUYEBBIE CPEJICTBA B MPOIECCEe KOMMYHHUKALMU C APYTHMH
JFO/IbMH (TMAJIOT B Mape, B MJIOi IPYINe U T. 11.);

* IpPEJCTABIATH B YCTHON MITM MUCbMEHHOH (opMe pa3BEPHYTHIN MIIaH COOCTBEHHOM
JeATEIbHOCTH;

* co0M0/1aTh HOPMBI MyOJMYHOM peuH, perjJaMeHT B MOHOJIOTe U AUCKYCCHH B COOTBETCTBUHU
C KOMMYHUKATHUBHOM 3a7a4ei;

* BBICKa3bIBaTh U 00OCHOBBIBATH MHEHHUE (CYXK/ICHNE) U 3alpaIllMBaTh MHEHHUE TapTHEPA BpaMKax
JAJIoTa;

* PUMHMMATh pEIICHHE B XOJE JManora M COIJAacoBbIBATh €ro ¢ COOECETHHKOM;

* CO03/1aBaTh MMCbMEHHbIE KINIIUPOBAHHBIE 1 OPUTHHAIIBHBIE TEKCTHI C HCIOIB30BAHUEM
HEOOXOIMMBIX PEUEBBIX CPEJICTB;

* JICTIONIb30BATh BepOANbHBIC CpeJCcTBa (CPeICTBA JIOTHYECKOH CBSI3H) JUIS BBIICTCHHS




CMBICTIOBBIX OJIOKOB CBOETO BBHICTYIIJICHHS;

* HCIIONB30BaTh HEBEPOATbHBIC CPEJICTBA MM HATIISAHBIE MATEPUAIIBI, TIOITOTOBJICHHBIE/
OTOOpaHHBIE MO/ PYKOBOACTBOM YUYHUTEIS;

* JleNaTh OLICHOYHBIA BBIBOJ O JOCTHKEHUM LETM KOMMYHUKALMU HEMOCPEICTBEHHO IMOCIE
3aBepIIeHUs KOMMYHUKAaTHBHOTO KOHTAKTa M OOOCHOBBIBAaThH €rO.

3. ®opMupoBaHUe U Pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKALMOHHBIX TexHojorui (nanee — UKT).

OOyuaromuiics cMOXKeET:

* I[EeJICHATIPABICHHO MCKaTh W HCIOJNB30BAaTh MH(OPMAILMOHHBIE PECypChl, HEOOXOIMMBIE IS
pemieHus yueOHBIX M TpakTHueckuX 3agad, ¢ momoinsio cpeacts WKT;

* BBIOMpATH, CTPOUTH U MCIOJb30BaTh A/EKBATHYIO MH(POPMAIMOHHYIO MOJETb AJs Mepeaadu
CBOMX MBbICJIEH Cpe/ICTBAMU €CTECTBEHHBIX U (POPMAIIbHBIX S3BIKOB B COOTBETCTBUU C YCIOBUIMHU
KOMMYHUKAIIUH;

* BBIICNATh MH(QOPMAIMOHHBIA AacTeKT 3aJayd, ONEepHPOBATh JAHHBIMH, MCIOIb30BaTh MOEIb
pelieHust 3ajadu;

* UCMONB30BaTh KOMIIBIOTEPHBIE TEXHONOTMM (BKJIIOYas BBIOOp aJIeKBaTHBIX 3ajaye
MHCTPYMEHTAJIBHBIX IPOrPAMMHO-aMNAPaTHBIX CPECTB U CEPBUCOB) JUIS pELIEHHS HH(POPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX Y4eOHBIX 3a/1ay, B TOM YMCJIE: BBIYMCICHUE, HAMMCAHUE TIUCEM, COUMHEHUH, TOKIIA/0B,
pedepatoB, co3maHue Npe3eHTAMA U JIp.;

* UCTO0JB30BaTh MH(OPMALHMIO C YYETOM ITHYECKUX U MPABOBBIX HOPM,;

* co3/1aBaTh MH(GOPMALMOHHBIE PECYPCHl PAa3HOrO THHA M JUIS Pa3HBIX ayJUTOPHHA, COOMI0AATH
MHGOPMALMOHHYI0 TUTHEHY M MpaBuia HHPOPMALUOHHONW OE€30MaCHOCTH.

IIpeameTHBbIE pe3yabTATHI

OOyuaronuiics MOMYYUT BO3MOXHOCTb IJ1 (OPMUPOBAHMSA CHEAYIOIIUX IPEIMETHBIX
pE3yJIbTaTOB:

* 3HaHMA O MPUPOJE BAXKHEHIINX (U3MUYECKHX SBICHUN OKPYKAIOIIEro MUpa U MOHUMAHUE CMbICIA
(u3MuecKuX 3aKOHOB, PACKPBIBAIOLIMX CBS3b H3YUYEHHBIX SBICHHUI;

* YMEHHUS TI0JIb30BAaThCS METOJAMU HAY4YHOTO HMCCIIEJOBAHUA SABIEHUI NPUPOIbI, ITPOBOJUTH
Ha0I0IeH NS, IJIAHUPOBAaTh ¥ BBINONHATH  OKCIEPUMEHTHI, 00pabaThIBaTh  PE3YIbTAThI
M3MEpEHUH, TPEACTaBIATh Pe3yIbTaThl U3MEPEHUI ¢ MOMOIIbIO Tabaull, rpadukoB U Hopmyd,
OOHapyXuBaTh 3aBUCUMOCTH MEXAYy (QU3MYECKUMH BEIMYMHAMH, OODBACHATH IONYYEHHbIE
pe3ynbTaThl ¥ IENaTh BBIBObI, OLCHUBATh IPAaHULIBI IOTPEIIHOCTEN PE3YIbTaTOB W3MEPEHMIA,

* YyMEHHUS MPUMEHATh TEOPETUYECKUE 3HAHUS MO (U3UKE Ha MpaKTUKe, pemars (Qusnyeckue
3a7aud Ha INPUMEHEHUE TIOJIYYECHHBIX 3HAHMI,

* YMEHUS ¥ HaBBIKM NPUMEHATH MOJyYEHHbIE 3HAHUS A OOBSACHEHHS MPUHLUIOB JEHCTBUS
BXHEHIINX TEXHUYECKUX YCTPOWCTB, PELIEHHUs MPAKTUUECKUX 3a7ad MOBCEJHEBHOM KH3HH,
obecneueHns: 0€30IaCHOCTH CBOEH KU3HU, pallMOHAIbHOTO MPUPOAONOIb30BAHUS U OXPaHbI
OKpYXKarollel Cpemsl;

* (hopmupoBaHue yOexIeHHs B 3aKOHOMEPHOM CBSI3M M TO3HABAEMOCTHU SBJIECHUH MPHUPOJBI, B
00BEKTHBHOCTU HAYYHOTO 3HAHHSA, B BBICOKOW LIEHHOCTH HAyKH B Pa3BUTHH MaTepHAIbHON M TyXOBHOMN
KyJIbTYpBl JIIOJIEH;

* pa3BUTHE TEOPETUYECKOTO MBIIUICHUS HAa OCHOBE (HOPMUPOBAHHUS YMEHHH yCTaHABIMBATH
(axThl, pa3auyaTh NPUYMHBI U CIEACTBUS, CTPOMTH MOJIENHU M BBIIBUTATH TMIIOTE3bI, OTHICKUBATh U
(GopMynHpoBaTh 0Ka3aTeNbCTBA BBIIBHHYTHIX TUIOTE3, BBIBOAMTH M3 OIKCIEPUMEHTAIBHBIX (HAKTOB M
TEOPETUUECKUX MojieNiel (U3nUecKue 3aKOHBI;

* KOMMYHMKaTHBHbIE YMEHUS: OKJIA/IBIBATh O PE3YJIbTATaX CBOETO UCCIIEN0BAHUS, yUaCTBOBATh
B JUCKYCCUH, KPaTKO U TOUYHO OTBEYATh HA BOMPOCHI, UCIOJIb30BAThH CIIPABOUHYIO JIUTEPATYPy U
Apyrue HCTOYHMKH HH(OPMALHU.



B nporpamme npeacTaBieHbI CIEAYIONINE Pa3aesibl:
8 kiacce

Paszen 1. IEPBOHAYAJIBHBIE CBEJEHUS O CTPOEHMU BEILIECTBA

Paszen 2. MEXAHUYECKUE CBOVCTBA XUJIKOCTEH, T'A30B 1 TBEPIBIX TEJI
Pazgen 3. TEIIJIOBBIE SIBJIEHUS

Paszen 4. USMEHEHUE ATPETATHBIX COCTOSIHUM BEILECTBA

Paszen 5. TEIIJIOBBIE CBOMCTBA JKUJKOCTEM, T'A30B U TBEPIBIX TEJI
Paszen 6. DJIEKTPUUYECKUIL TOK

Pazgen 7. DJJIEKTPOMATHUTHBIE SIBJIEHUS

Pazzen 8. [IPOEKTHAS PABOTA

9 kJacce

Paznen 1. BAKOHBI MEXAHUWKHA

Paszgen 2. MEXAHUMYECKHUE KOJIEBAHM I U BOJIHBI
Pasgen 3. OJIEKTPOMAT'HUTHBIE KOJIEFAHMA U BOJIHbBI
Paznen 4. IIPOEKTHAS PABOTA



Temarndeckoe miaHupoBaHue 8 kJjacc

[InanupyeMble pe3yIbTaThl OCBOCHHS OCHOBHOM 00pa30BaTeIbHON IIPOTpaMMBI OCHOBHOTO
obmrero o6pasosanus (B coorBercTBHH ¢ PI'OC)

Tema OcHOBHOE IleneBas Vausepcanbibie yaeousie eiicraus (YY) Ucnonbs3oBanue
COZIEpIKaHHE yCTaHOBKA YpOKa 00opynoBaHuUs
I MeTaHpe}lMeTHLIC
PCAMCTHBIC pe3yIBTaTHI: JlmaHOCTHBIE
PE3yIbTAThI perHHTI/IBHBIe, pe3yanaTbI
KOMMYHUKATHUBHBIC,
IIO3HABATCJIIbHBIC
Paznen 1. TIEPBOHAYAJIBHBIE CBEAEHW A O CTPOEHWU BEHLIECTBA (6 1)
JBrKeHHE BpoyHnoBckoe Cdopmupoars 3nams: onpeneneHue PerynsaruBnbie: YO0eXnEHHOCTL B KowmmstoTtep,
MOJIEKYIL. JBIKCHHE. 3HAHUSA O JIBMKCHUH | TEMIIEpATyphl, CAMHUIIBI | YYUTHIBATH BBIACICHHBIC BO3MOKHOCTH MO3HAHUS | MHKPOCKOT
Jinddysus. Xapaxrep léBmeHH’I MOIICKYI, AB/ICHHH e€ n3MepeHus, YUHTENEM OPUCHTHPHI HPUPOJIBI OHMOJIOTHYECKHIA,
®ponTaIbHAS Monekys. Cpensas | mudysuu. 0003HaueHNE; JIEWCTBUS B HOBOM Karis MOJIOKA,
CKOpPOCTh JBHAKCHHUA HaquTb:
maboparopHas OTIpEICIICHIUE SBICHUS y4eOHOM MaTepuale B pa30aBIEHHOTO
abora TR HabmOaT, 1 nuddy3un COTPYJAHUYECTBE C BOJIOM
p Anddysus. OOBSCHATD SABICHNE y ) pyA a
Tuddysns Brasax, | qudpdysmm; Vmems: npuBoanThH YUUTEIIEM.
KUIKOCTAX U 06 BACHATE TIPUMEPHI SBICHHUH, ITo3HaBaTeIbHEBIE:
TBE/IBIX TEJAX. 3ABHCHMOCTD OOBSICHSTD PE3yJIbTATHI ONPEIEIIATh MOHATHS,

3aBUCUMOCTh
CKOPOCTH
maddy3uu ot
TEeMIepaTypbl
tena. CpenHsis
CKOpPOCTh
TETLIOBOTO
JIBHOKEHUS MOJIEKYIT
U TeMreparypa
tena. @poHTansHas
nabopaTopHast
pabota
«Habnronenue
OpPOYHOBCKOTO

NBYDKEHUSY

CKOPOCTH TEIIOBOTO
JBUKEHHS MOJIEKYJI
OT TEMIIEpaTyphI
Tesa; 00BICHATD
OTJIMYKE MMOHATHUH
CpelHel CKOpOCTH
TEIJIOBOTO IBUKEHUS
MOJIEKYJI OT
HOHATUS CpeaHEN
CKOPOCTH
MEXaHUYECKOT0
IBVKEHHS
MaTepHalbHON
TOYKHU

OKCTIEPHMEHTOB,
MOJTBEPKIAOIINX
JBHKEHHE MOJIEKYT,
OIMCHIBATH SABJICHUE
muddy3un, oObACHATH
PasHAUIYY POTEKAHHSA
auddy3un mpu
Pa3ITHYHBIX
TeMIepaTypax 1 B
Pa3TMYHBIX arperaTHBIX
COCTOSIHUSIX

YCTaHaBJ'H/IBaTI) aHaJ’IOFI/II/I;
IIOHUMATh pa3nnq1/15{
Me>1<11y UCXOJHBIMHU
(aktamu u runorezamMu
JUTSL X OOBSICHEHUS,
TEOPETUYECKUMH
MOJZCIAMHA U peaJ’IBHI)IMI/I
00BEKTAMHU

Paszen 2. MEXAHUYECKUWE CBOMCTBA XXUJKOCTEM, TA30B U TBEPJIbIX TEJI (12 u)




JlaBnenue
JKUAKOCTEN U
razoB. 3aKOH
[Tackans.
®ponranbHas
naboparopHas
pabora

JlaBnieHue TBEPIBIX
ten. JlaBnenue
rasa, ero
3aBHCHMOCTD OT
TEMIIEPaTyphl U
o0béMa rasa.
[Tepenaua
JaBJIEHUS Ta3aMu U
KHUJTKOCTSMH.
3akoH [lackans.
®poHTanbHas
nabopaTopHas
pabora «3aKkoH
[Tackaus.
Onpenenenue
JIaBJICHUS
KHUITKOCTH»

CdopmupoBarthb
3HAHUS O J]ABJICHUH
KHUIKOCTEH U
ra3oB, 3aKOHE

ITackais. Hayuurs:

HAOJIIONATh SBIEHUE
Hepeaaun JaBIeHus
KUIKOCTAMY,
00BACHATH
3aBUCUMOCTD
JABIEHUSA raza oT
TEMIIEPaTyphl
KOHIICHTPAIIMHU €Tro
MOJIEKYT,
aHANM3UPOBATE U
O0BACHATE ABICHUS
C UCIOJL30BAHUEM
3akoHa ITackansg

3namy: onpenenenus
JaBJIICHHUS, IIJIOTHOCTH,
CHIIBI, X 0003HAYEHUS U
eIMHHUIIBI M3MEPEHHS,
NPUYKHY JaBICHUS Ta3a;
3aBUCHMOCTD JIaBJICHUS OT
TEMIIEPATYPHI,
IUIOTHOCTH,
(GopMyIHpOBKY 3aKOHA
ITackas.

Ymemuv: onmceiBaTh
ABJIEHHUE JABIECHUSA raza Ha
ocHoBe nonoxeunit MKT;
00BACHATE OCOOEHHOCTH
niepe/iaun IaBIeHus
KHUIKOCTSIMH U ra3aMi Ha
ocHoBe noynoxeanit MKT;
IPUBOJUTD TIPUMEDBI,
WTIOCTPUPYIOLINE 3aKOH
ITackansa

PerynsTuBHbIe:
YUUTHIBATH BBIICTICHHBIE
y4UTENEeM OPUEHTHPBI
JIEUCTBHUSA B HOBOM
yueOHOM MaTepualne B
COTPYJHUYECTBE C
YUHUTEIIEM.
Ilo3HaBaTenbHBIC:
ONpe/IeNATh MOHSATHS,
UCIIOIB30BAaTh 3HAKOBO-
CUMBOJINYECKHE
CPE/CTBA, B TOM YHUCTIC
MOJIENIN U CXEMBI IS
peuieHus 3axay

Pa3Butne
TMI03HABATENHLHOTO
uHTEpeca K pusnke

JlaTumk naBjieHwus,
IITAaTUB, paboyas

€MKOCTb, TpyOKa,

JUHENKA




JlaGoparopHas JlaboparopHas Hayuuts usmepsats | ¥Ymems: npoBoauts Perynsarususle: CaMOCTOSTENIBHOCTD B Junamomerp,
pabota Ne 1 pabota Ne 1. BBITANKHUBAIOIYIO | YKCIEPHMEHT I10 IUTAHUPOBATH CBOM NpHOOPETEHUH HOBBIX IITaTHB
«U3mepenue CHILy 00HAPYXEHUIO JeHCTBUS B COOTBETCTBUH | 3HAHWH M MPAKTUYECKUX | YHUBEPCAIIbHBIN,
BBITAJIKUBAIOLIEH BBITAJIKUBAIOLLEN CHJIBI, C MIOCTABJIEHHOI! 3a/1a- YMEHUH MEpPHBIN LUIHHD
CHJIBI» BBISIBJICHHIO 4eil U yCIoBUsAMU ee (MeH3ypKa), rpy3
3aBUCUMOCTH MOIYJIA Fa peanus3anuu. anHanqucmﬁ u3
0T p xu Vy 3anuceBath | [TosHaBaTeIbHBIE! CTaJIH, TPy3
pe3yJIbTaThl U3MEPEHUH B | OCYIIECTBIATH (PHKCALIUIO LWIHHAPUYECKHUH U3
BHJIE Ta0MHII, uHpopmauu 006 AIIFOMUHUEBOTO
(hopMynHpoOBaThL BHIBOJ O | OKPYKAIOIIEM MHUPE C CIUIaBa, HATh
BBINIOJIHEHHOM paboTe u [IOMOIIIBIO
pe3ynbTaTax ¢ yueToM unctpymenroB UKT.
HOTPEIIHOCTH KoMMyHHKaTUBHBIC:
U3MEPEHHUS OpraHU30BHIBATH
yueOHoe
COTPYIHUYECTBO U
COBMECTHYIO
JeATeIbHOCTD C
yUYUTENEeM U
CBEpPCTHUKAMH; paboTaTh
VHIMBH/IyaJIbHO U B
rpymre
JlaGopartopHast JlabopaTopHas Cdopmuponath 3nams: ycnosus, npu PerynsaruBnbie: CaMoCTOsITETLHOCTH B Hunamomerp,
pabota Ne 2 paboraNe 2. «M3yue | 3HaHUS 00 KOTOPBIX TEJIO TOHET, TJIAaHUPOBATh CBOU pHOOPETEHUH HOBBIX IITAaTUB
HHE YCIOBUI YCIIOBHAX IIABAHUSA | BCIUIBIBACT, MIABACT JeHCTBHS B COOTBETCTBUM | 3HAHWH M MPAKTHYECKUX | YHHBEpPCAIIbHBIMH,

IL1aBaHusg TEJIa»

Tena. Hayuurs:
PacCUnTHIBATH
BBITAJIKHBAIOILYIO
CHILY U CHITY
TSKECTH,
HCCIIEI0BATh
YCIIOBUS IIIABAHUSA
Tena; 0ObACHATH
NPUYNHBI [TaBAHUS
TEN

BHYTpHU HJIM Ha
MOBEPXHOCTH KUJIKOCTH.

Ymemyw: npoBoaUTH
HKCHEPUMEHT 110
IPOBEPKE YCIOBUM
TIaBaHuUS TET,
3aMICHIBATh
pe3ynbTaThl B BHIE
TaOJIMIIBI,
(GopmynrpoBaTh BHIBOJ
0 BBHIIIOJIHEHHOH pabote
¥ pe3yJbTaTax C
Y4ETOM MMOTPEMIHOCTH
U3MEPEHUS

C TIOCTaBJICHHON 3amauen
Y yCIOBUAMH €€
pean3aluu.
KoMMyHUKaTHBHBIE:
OpraHU30BBIBATH
yueOHOe COTpYAHUYECTBO
Y COBMECTHYIO
JESTENBHOCTD C YUUTEIEM
¥l CBEPCTHUKAMY;
paboTaTb MHIUBUIYANbHO
¥ B TpyIIe

yMeHUu

MEPHBIH [HTHH/P
(MeH3ypKa), Ipy3
LIMHPUYECKIN
W3 CIIEIMAIBHOTO
TIACTUKA, HUT,
HOBapeHHas
COJlb, TTANIOYKA IS
nepeMenBaH s




Paznen 3. TEITJIOBBIE SABJIEHUA (12 u)

TemtoBoe
IBIDKEHHE.
Temneparypa

Temnosoe
IBIDKEHHE.
TepMonuHaMU4eCK
as chcTeMa.
Cocrosaue u
apaMeTphl
COCTOSTHUS
TEPMOIMHAMHUYIECK
Ol CHICTEMBI.
Tennosoe
paBHOBecHE.
Temneparypa kak
napameTp
COCTOSTHUS
TePMOIMHAMUIECK
Ol CUCTEMBI.
N3mepenue
TEMIIEPaTyPHI:
TEPMOMETD, [IKaja
TEPMOMETPA,
TEePMOMETPHUYECKOE
TeJ0, penepHble
touku. lkana
Henbcus. xamsi
Qapenreiita 1
Peomropa.
AobcomoTHas (Tep-
MOJIMHAMHYECKas )
mIKana
TeMIiepaTyp.
AOCONIOTHBIHN HyIb
temmepatyp. CBa3b
MEKITY
TEMIIepaTypoi mo
mkane [enbcus u
110 a0COJIIOTHON
(TepMOMHAMHYECK
ol) ImKaJe.
JHemoHCTpanus
«3mepenue
TEMIIEPaTyphi»

CdopmupoBarh
3HAHUS O TEIIOBOM
JBHKCHHH,
TeMIlepaType.
Hayuuts:
ONpeensiTh LeHy
JeNICHUSI IIKAJIbI
TEPMOMETPA;
M3MEPSTh
TeMIepaTypy;
TIEPEBOIUTH
3HAueHue
TEMIIEpaTyphl U3
rpaaycos Llenbcus
B TPAJIyChl
KenbBuHa

3namy: onpenenenue
TEIIJIOBOTO JIBIKEHUS,
TEIJIOBOTO paBHOBECHS,
TEMIIEPATYPbI; CAUHHUIIBI
M3MEpPEHHUs 1
0003HaUYCHUE
TEMIIEPaTypHl,
YCTPOMCTBO M MPUHLHMI
JEUCTBUS TEPMOMETPA.
Ymemu: ncrnonn3oBars
TPHU OMMCAHUH TETIOBBIX
SBJICHUH TTOHATHS.
TEPMOJAMHAMUYECKON
CHCTEMBI, COCTOSTHUSA
TEPMOTMHAMHUUYECKOM
CHCTEMBI, TapaMEeTPOB
COCTOSIHUS
TEPMOAMHAMUYECKON
CHCTEMbI; IPUBOUTD
IpUMEPbI TETLIOBBIX
SIBIICHH,
IKCIIEPUMEHTOB,
MO/ITBEPKAAIOIIIX
3aBHCHMOCTb
TEMIEPaTyphl OT
CKOPOCTHU JIBUKCHUS
MOJIEKYT

PerynsTuBHbIC:
YUUTBIBATh BBICICHHBIE
y4UTENEeM OPUEHTHPBI
JIEHUCTBUS B HOBOM
y4eOHOM MaTepHale B
COTPYIHUYECTBE C
YUYUTEIIEM.
[To3HnaBareybHBIC:
ONpPE/ENATh TIOHSTHS;
MOHUMATb Pa3Iuuus
MEX/1y UCXOJHBIMU
(akTaMu U THUIOTE3aMHU
JUIS UX OOBSICHEHMS,
TEOPETHYECKUMH
MOJICIISIMH U
peaNbHBIME  00BEKTAMH

PazButune
MI03HABATENHLHOTO
uHTEpeca K pusnke

JlaGopaTopHbIii
TEPMOMET], JaTYUK
TEMIIEPATyPBI




BuyTpennsis
JHEPIHUsl.
Cnioco0bt
U3MEHEHHUS
BHYTPEHHEN
3HEPrUn

Kunetnueckas n
HOTEHLHAbHAs
SHEPrHUs.
CogeprieHue
paboThI CIKATHIM
BO3JYXOM.
BayTpennss
SHEprusl.
VYcnoBHoe
0003HaueHue u
eUHHIA
BHYTpPEHHEN
JHEPTHH.
3aBUCUMOCTH
BHYTPECHHEU
SHEPTUH TeNa OT
ero TeMIepaTyphl,
Macchl U OT
arperaTHoro co-
CTOSTHUSL.
Crnioco0st
U3MCHEHHUS
BHYTPECHHEU
SHEPTUH TeNa:
COBEPILEHUE
paboThl 1
Temonepeaadya

Cdopmuponarthb
3HAHUS O
BHYTpEHHEN
SHEPIUH,
crocobax
M3MEHEHUS
BHYTPEHHEN
SHEPrHH.
Hayuuts:
O0BSACHATH
M3MEHEeHHE
BHYTPEHHEMN
SHEPruu Tena npu
Temnonepeaie 1
paboTe BHEIIHUX
U,
aHaTM3UPOBATH
ABJICHUE
TeIUIonepeiamy,
CPaBHUBATb BUIbI
TeTUIoNepeIauH,;
CaMOCTOSATENBHO
pa3pabaThIBaTh,
TJIAHUPOBATH U
OCYILECTBIISTD
3KCIIEPUMEHT 110
M3MEHEHHIO
BHYTpPEHHEN
SHEpruu

3namy: onpenenenue
BHYTPEHHEHN SHEPTUH,
ABJICHUS TEIUIONEPEIauH;
CIMHUIIBl I3MEPEHUST U
obo3HaueHne
BHYTPEHHEH SHEPTHH,
CIIOCOOBI
TETIoNepe1ayuu.
Ymems: onuceBaTh
IpoLEeCcC IpeBpaIlCHuUs
SHEPruu Mpu
B3aHMOJIEHCTBUH TEll,
M3MCHEHHS YHEPIUH TPU
COBEPIIECHUU PabOThI U
TeIvIonepeaye;
HPUMEHATH 3HAHUS O
BHYTPEHHEN SHEPIUu
croco0ax eé u3MeHeHns
B Pa3JUYHBIX CUTYyaIUsIX

PerynsTuBHbIe:
YUYUTHIBATh BBICICHHBIC
YUHUTENIEM OPUEHTUPHI
JICUCTBHUSI B HOBOM
yueOHOM MaTepuaine B
COTPYJHUYECTBE C
YUHUTEIIEM.
Ilo3naBaTenbHEBIE.
OTpeNeNITh MOHSATHS,
c031aBaTh 0000LIEHNS,
yCTaHABIMBATh AHAJIOTUH,;
TIOHAMATD PA3ITHIHS
MEKITY UCXOJHBIME
(axTaMu ¥ TUTIOTE3aMH
IUIS X O0BACHEHHS,
TEOPETUUCCKUMHU
MOJICIISIMA ¥ PEaTbHBIMU
00BbeKTaMH

CaMOoCTOATENIBHOCTD B
pHOOPETEHUH HOBBIX
3HAHUM ¥ IPAKTUYECKUX
yMEHUHI

JeMmoHCcTpanus
«3menenne
BHYTpPEHHEU
SHEPTHUU TeJla Ipu
TPEHUU U yAapey:
JaTYUK
TEeMIIepaTyphbl, 1BE
JIOCKH, JIBE
CBHUHIIOBBIE
IJIACTUHKH,
MOJIOTOK




KonBekiusi.
W3nydenue

Konsexkius B
KHUIKOCTSX U razax.
[Tepenoc BemecTBa
[P KOHBEKIIUH.
O6pazoBanue
BeTpoB. M3nyuenue
SHEPruu
HarpeTbIMu
TeJTaMu.
3aBUCUMOCTh
SHEPIuu
M3ITYYeHHS OT
TeMIIepaTyphl
tena. CpaBHeHHEe
M3y 4YEHHUS
(moruoreHwMs)
SHEPTUU YEPHOU

U CBETJION
HOBEPXHOCTAMHU
Tel. YCTpOMCTBO
tepmoca. Poib
U3JTyYCHUS U
JPYTUX BUJIOB
TETJIonepeaaun B
KU3HU PaCTECHUH U
’KUBOTHBIX

CdopmupoaTh
3HAHHS O
KOHBEKIMH 1
M3Jy4YCHUH.
Hayuuts:
HaOMo1aTh
KOHBEKIIHOHHbBIE
MOTOKH B
KHJIKOCTSIX U ra3ax;
00BSCHATH
MEXaHU3M
KOHBEKIIUH,
NPHYHHY
pas3IN4HOIM
CKOPOCTH
KOHBEKIIHH B Ta3ax
¥ KUJIKOCTSIX;
CpaBHUBATh
SBJICHUS
KOHBEKIUH 1
M3JYYCHHS,
HaOMo1aTh
M3MEHEHHUE
TeMIepaTypbl
Tena,
00yCIOBIEHHOE
HOTJIONICHAEM
CBETOBOTO
H3JTyYEHHUS

3nams: onpeneneHue
SBJICHUM KOHBEKIIUH,
U3JIy4YCHHUS.

Ymemyv: npuBOAUTH
NpUMEPbI KOHBEKIIMH U
M3JTy4eHHsI; pacro3HaBaTh
KOHBEKIIUIO U
U3JTy4eHUE CPEIU IPYTHX
BHJIOB TEILIONEPEIAUH.
OnuceiBaTh MEXAHU3M
nepenayy SHePruu
MAaHHBIMY CIIOCO0aMuU

Perynsarususle:
YUUTHIBATh BBIACICHHBIC
YUUTENEM OPUECHTHPBI
JIEUCTBHUSA B HOBOM
y4eOHOM MaTepHaje B
COTPYIHUYECTBE

C yuHuTeseM.
ITo3HaBaTeIbHBIE:
ONpe/IeNATh MOHATHS,
co3zaBaTh 0000IIEHN S,
yCTaHABJIUBATD
aHaJIOTHH

Pazsutue
MI03HABATENbHOTO
MHTEpeca K (hu3nKe

JemoHcTpanus
«Ilormomenue
CBETOBOM
SHEPTUWY: JIBA
JaT4uKa
TEMIIEPATyPHl,
JIaMIIa, JUCT Oenoi
1 uépHoii Oymarw,
CKOTY




JlaGoparopHas
pabota Ne 3

JlaboparopHas
pabora No 3.
«CpaBHeHne
KOJINYECTB
TEIIOTHI IPU
CMEIIMBaHUU
BOJIbI Pa3HOM
TeMIepaTypbI»

Hayuuts:
HCCNEeI0BATH
ABJICHHE
TeIJI000MEeHa pu
CMELIMBAHUU
XOJIOIHOH W
ropsYeu BOJBI;
BBIYHCIIATD
KOJIMYECTBO
TEIUIOTHI

3uamu: ycTpOMCTBO U
IPUHLMI JEUCTBHA
Kajiopumerpa. Ymuems:
TIPOBOJTUTH HAOIIOICHHUS
npoiecca
TeIUIonepeiaun;
M3MEPATH TEMIIEPATYPY
ropsa4en ¥ X0JIOAHOU
BOJIbI; PACCUMTHIBAThH
KOJIMYECTBO TEIIOTHI,
HEo0XoauMOoe s
HarpeBaHus BOJIBI U
BBIJIETIAEMOE €10 TIPH
OXJIAKIEHUH, 00BSICHATD
NPUYKMHY HEPABEHCTBA
3THX KOJMNYECTB
TETUIOTHI

PerynsituBHbIE:
IJTAHUPOBATH CBOM
JEHCTBUS B COOTBETCTBUM
C IIOCTaBJICHHOM 3a71a-
Yeil U YCIOBUSIMU €€
peajin3anui.
[To3HaBarenbHbIE:
OCYIIECTBIATH (DUKCALUIO
uHpopManuu 06
OKpY’KalolleM MUpe

C HOMOII[bIO
uHctpymento UKT.
KoMMyHuKaTHBHBIE:
OpraHU30BbIBATH
yueOHoe
COTPY/IHUYECTBO U
COBMECTHYIO
JEATENBHOCTD €
YUHUTENEM U CBEpPCTHHKA-
MH; paboTaTh
VH/TUBUTYaJIbHO 1 B
rpynmne

CaMoCTOSTEIBHOCTD B
pUOOPETEHNH HOBBIX
3HAHUM ¥ IPAKTUYECKUX
YMEHUM

Jlat4uk
TEMIEPATYPHI,
TEPMOMETP,
KaJIOPUMETD,
MEPHbIN LUIMHIP
(MeH3ypKa),
n1abopaTopHbIe
CTaKaHbl, rops4as u
X0JI0/IHAs BOJA




JlaGoparopHas
pabota Ne 4

JlaboparopHas
pabota Ne 4.
«3mepenue
yIETbHOM
TEIUI0EMKOCTU
BEILIECTBAY

Hayuuts: u3mepsrsb
YIETbHYIO
TEIJIOEMKOCTh
BEIIIECTBA;
BEIUHCIATH
HOrPEIIHOCTh
KOCBEHHOTI'0
U3MEPEHNS
yIETbHOM
TEMJIOEMKOCTH
BelllecTBa

Ymems: nabmogats
MPOIIECC TEILIONePeIain;
PacCUYUTHIBATh KOJMYECTBO
TEIUIOTHI, HEOOXO0IUMOE
JUISL HArPEBAHHUS BOJIBI U
BBIZICIIAEMOC TIPH
OXJIAKIEHHUH TeENa,
NPUMEHAThH ypaBHEHHE
TEIUIOBOro Oayanca it
ONpE/ICNCHHS yAeIbHOM
TEINIOEMKOCTH BEIECTBA

Perynarususle:
IJTAHMPOBATH CBOH
JEUCTBHUS B COOTBETCTBUH
C IIOCTAaBJICHHOU 3a1auei
U YCIIOBHUSAMH €€
peasin3anui.
ITo3HaBatenbHBIC:
OCYIIECTBIATH (DUKCALHIO
uHdopmanuu 06
OKpPY’KaloIIeM MUpE C
HOMOILBIO
uHctpymento UKT.
KoMMyHuKaTHBHBIE:
OpraHU30BbIBATH
yueOHOE COTPYAHUYECTBO
U COBMECTHYIO
NEATENIBHOCTD C yYUTEIEM
1 CBEPCTHHKAMU,
paboTaTh MHAUBUIYATBHO
¥ B TpyIIe

CaMOoCTOATENTLHOCTH B
NpHOOPETEHUH HOBBIX
3HAHUH U NPAKTHYECKUX
YMEHHUM

JlaTuuk Temmepa-
TYpBI, TEPMOMETP,
KaJIOPUMETD,
ropsyas 1
X0JIOJHAsl BOJA,
MEPHBIN LWIHHIP,
Ipy3
LMIMHIPUYECKUH C
KPIOUKOM, HUTB,
3JIEKTPOHHBIE BECHI

Paszen 4. UBSMEHEHUE ATPETATHBIX COCTOSIHUI BEIIIECTBA (6 u)




[InaBnenue u
OTBEp/ICBaAHNE
KPUCTAJITNYECKH
X BEILECTB.
®poHTabHbIE
n1abopaTopHble
paboThI

[InaBnenue TBEPIBIX
ten. Temneparypa
TUIABJICHUSL.
OO0pbscHenne
nporiecca MIaBIeHns
C TOYKH 3peHHS
MOJEKYIApHO-
KUHETUYECKOH
TEOPUHU CTPOCHHUS
BEIECTBA.
Kpucrammmzanus.
Temneparypa
KPHCTALTH3AIIHN.
[InaBnenue u
KPUCTAILTH3AIIHS
aMOpHBIX Te.

V zenpHas TemwioTa
TNIABNEHUS. YCIOBHOE
0003HaYeHNe,
eIMHAIA U3MEPEHHS,
(r3IIecKuil CMBICTL.
@opmyna s
pacuéra Kolm4ecTsa
TETLIOTHI,
HEOOXOIMOTO JIIs
TIABICHUS TeNa.
®ponranbHas
nabopaTopHast
pabora Ne 1.
«OnpeneneHue
YAENBHOH TEIOTHI
TNIABJICHAS JIBAY.
@poHTaNbHASL
nabopaTopHas
pabora Ne 2.
«ObpazoBanue
KPHCTAIIIOBY

CdopmupoaTh
3HAHUSA O
IJIaBJICHUU U
OTBEp/ECBaHUH
BEILIECTB.
Hayuwrs:
Ha0uo1aTh
3aBHCHMOCTb
TeMIepaTypbl
KPUCTAITMYECKOT
0 BeIleCTBa IpH
€ro TUIaBICHHUH
(KpucTayIM3anmm)
OT BPEMEHH,;
BBIYHCIIATH
KOJTHYECTBO
TEIUIOTHI B
nporecce
Terionepeaayn
TpY IJIaBJICHUH U
KpHUCTaJJIN3aluy,
ONpeNeNATh M0
TabnuIe 3HAYeHHS
TEeMIIepaTyphl
TJIaBJICHHUS U
Y/IeNbHOM TEeTUIOTHI
TJIaBJICHUS
BEILECTBA,;
NPUMEHSTh
TOJTy4YeHHbIE
3HAHUS K
pELIEHNIO
rpaguyeckux 3agayu

3namy: onpeneneHune
SBJICHUH IIJIaBJICHUS,
OTBEp/ICBAHMS,
TEMIIePATyphl IIABICHUS,
YACIbHOM TETIOTHI
TUIABJICHHUS; SUHUILY
U3MEpEHUs yIeTbHON
TEIUIOTHI IUIABICHUS U €€
(u3nuecKuii CMBICT;
bopmyy s pacuéra
KOJIMUECTBA TEILIOTHI,
He00X0IUMOT0 IS
[UIABIICHHS
KPUCTAJUTUTYECKOTO
BEIECTBA U
BBIJICNISAIONIETOCS TIPH €T0
OTBEP/ICBAaHUMU.

Ymemn: moap3oBaThCs
Ta0IMIAMH 3HAYEHUH
TEMIIEPATYPbI [IABJICHUS
¥ Y/IeTIbHON TETLIOTHI
TUTABJICHUS BEILECTB,
00BSICHATH TpoLEcC
IUTABIEHNS U
OTBEp/ICBAHUSA HA
ocuoBe MKT;
CpaBHMBATh MPOLIECC
IUTABJICHUS U
OTBEp/ICBaHNA B
3aBHCUMOCTH OT
yIEIbHON TEMIOTHI
IUIABJIECHUSA

Perynsarususle:
YUHUTHIBATh BbICTECHHbIC
YUHUTENeM OPUEHTUPHI
JIEUCTBHUSA B HOBOM
y4eOHOM MaTepHale B
COTPYJHUYECTBE C
YUHUTEIIEM.
[To3HaBaTeIbHBIE!
ONpeensiTh MOHATHUS,
HCTIOJIb30BATh 3HAKOBO-
CUMBOJINYECKUE
CpE/CTBA, B TOM YHCIIE
MOJIEJIH ¥ CXEMBI, IS
peuieHus 3axay

PazButne
MI03HABATEIHLHOTO
MHTEpeca K husmke

®poHTanbHaAA
nabopaTopHas
pabora Ne 1.
«Onpenenenue
yAEJIbHOMN TeIIOTHI
TUTABJICHUS JIbJIaY !
JaT4YUK
TEMIIepaTyphl,
KaJOpUMETp, COCy [
C TaIOLIUM JIbJIOM,
cocyal

C BOJIOH,
AIICKTPOHHBIE

BECHL.
OpoHTAIBbHAS
nabopaTopHast
pabota Ne 2.
«Ob6pazoBanue
KPHUCTAJIOBY!
MHUKPOCKOII,
npodupka

C HACBIIIIEHHBIM
pacTBOpoM
JIBYXPOMOBOKHUCJIOT
0 aMMOHHH,
MpPEAMETHOE
CTEKJI0, CTEKIISTHHAS
najgoyvka




Hcnapenue u
KOHICHCAIs

ITapooGpazoBanue
. Ucnapenue.
3aBUCHUMOCTH
CKOpPOCTH
UCTIapeHHs OT pojia
KHUIKOCTH,
mIomaau eé
MOBEPXHOCTH U
TEMIIEPATYPHI.
[Tonmxenune
TeMIEPaTyphl
KUIKOCTHU TIPH
UCTIApECHHUHL.
Konnencanms.
Hacemmennsrii
nap. 3aBUCHUMOCTh
JaBIEHUS U
[UIOTHOCTH
HACBIIIEHHOT 0
mapa ot
TEMIIEPATyPBL.

HenacwimieHssi
nap

Cdhopmuposatsb
3HaHUSA 00
UCIIApeHUN U
KOHJICHCALIUU.
Hayuuts:
HCCIIEI0BaTh
3aBHCHMOCTb
CKOpPOCTH
UCTIAPEHUS OT poja
KUJIKOCTH,
wiomamm eé
TIOBEPXHOCTH U
TEMIIEPATYPhI

3namy: onpenenenue
ABIICHUI MCTIAPEHUS U
KOH/ICHCAIIUH,
HACBIILIEHHOT'0 1apa.
Ymems: 00BSCHATH Ha
ocHoBe MKT npoueccsl
HcrapeHus u
KOHJICHCAllMK U TIPO-
UCXOJULIUE TIPU 3TOM
M3MEHEHHS SHEPTUH,;
BBISBJIATH U OOBACHSATD
(axTopsl, BAUSAIOIINE HA
CKOPOCTb UCTIAPEHUS

PerynsaTtuBHbIe:
YUIUTBHIBATh BBIICICHHBIC
yUUTENEM OPHEHTUPBI
JIEACTBUSA B HOBOM
y4yeOHOM Marepuaie B
COTpPY/IHUYECTBE C
YUHUTEJIEM.
ITosnaBaTenbHEIE:
ONpe/IeNATb MOHATHS,
co31aBaTh 00001meHn

Pazsutue
MI03HABATENbHOTO
MHTEpeca K (hu3nKe

JeMmoHCcTpanus
«Hcnapenue
CIIUPTay. JaTUUK
TeMIIeparypsl,
npoOupKa, Jm-
CTOYKH Oymard,
PE3UHKH, pa3HbIe
CIIUPTHI




Kumnenue.
VaenpHas
TerioTa
napooOpa3oBaH
nus

Kunenue.
Temnepatypa
KUTICHUS.
DHepreTuyecKe
TpeBpaIeHus,
MPOMCXOISIINE B
npoiiecce
KUTICHUS.

VY nenpHas TemioTa
napooOpa3oBaHus
(KoHIEHCAIUHN ).
YCIIOBHOE
00o03HaueHue,
eMHUIIA
M3MEpPEeHHUS,
(buzrdecKuii
cmbicit. Dopmyna
IUIA pacuéra
KOJIMYECTBA
TEILIOTHI,
HEOO0XO0JMMOTO
ISl KATICHUS
KUAKOCTH U
BBIJICIISTFOIIIETOCS
npu e€
KOH/ICHCAITUT

CdopmupoBath
3HAHUSA 0
KUIICHHH.
Hayuurts:
HCCIIE/I0BATD
3aBHCHMOCTb
TEeMIEpaTypbl
KUJKOCTH MpHU €€
KUTICHUH
(koHIEHCAIMH) OT
BpPEMEHHU;
paccYuTHIBATh
KOJIMYECTBO
TEIIOTHI,
HEo0X0oAuMoe AJIs
napooOpa3zoBaHus
BELIECTBA JaHHOM
MaccHl,
OTpeIeTIATh 110
Ta0JUIEe 3HAYCHUS
TEeMIEpaTyphl
KUTIEHUS U
YAENbHOM TeIIOThI
apooOpazoBaHus
JKUITKOCTEH;
yCTaHaBJIMBATh
MEXITPEIMETHBIC
CBA3M (DH3UKH U
MaTeMaTuKu TpH
peleHuun
rpadu4ecKux
3ama4

3names: onpeneneHue
SBIICHHS KMIICHHUS,
TEMIIePaTypbl KUTICHHS,
YIEIBHOW TEIIOTHI
napoodpa3oBaHus;
eIUHUILY U3MEPEHUS
YACIbHOM TETIOTHI
nmapooOpazoBaHus U &
(Gu3uUECKUN CMBICT.
Ymemsb: 00BACHATD
NpoIecC KUTICHUS Ha
ocuose MKT;
H0JIb30BaThCs Ta0IUIIEH
3HAYEHUI

TEMIIEPATYPhl KATICHUS 1
YIEIbHOW TEIIOTHI
napooOpazoBaHUs
KUJIKOCTEH; CPaBHUBATH
Y/IebHBIC TETIOTHI
napooOpa3oBaHus s
Pa3TUYHBIX BEIIECTB U
IpoLecC KUIIEHHS B
3aBHCUMOCTH OT Y/IEbHON
Te-TITOTHI
napooOpa3oBaHus;
OTpeeNsITh XapaKkTep
TETUIOBBIX MPOIIECCOB
(HarpeBaHue,
OXITaXK/IeHHE, KUTICHHUE,
KOH/IEHCAI[Hs) 110
rpaduKy 3aBUCUMOCTH
TEMIIEPaTyphl Tena OT
BPEMEHH, TIPHUMEHSATH
dopmyny mst pacuéra
KOJINYECTBA TETUIOTHI,
HEo0X0MMOro JUIs mpe-
BpAllleHHs  BEIIECTBA B
map W BBIICIAIOMETOCT
TP €ro KOHAEHCAINH

PerynsTuBHbIe:
YUUTBIBATh BBIIEICHHBIE
y4UTENEeM OPUEHTHPBI
JIECTBUS B HOBOM
yueOHOM MaTepuaine B
COTPYZHUYECTBE C
YUHUTEIIEM.
[lo3HaBarenbHbIE:
ONpEJeNATh MOHATHS,
HCIO0JIb30BaTh 3HAKOBO-
CHUMBOJIMYECKHUE
CPEZCTBA, B TOM YHUCTIC
MOJICIH M CXEMBI, JJIs
pelieHus 3ajaad

CaMOoCTOATENIBHOCTD B
pHOOPETEHUH HOBBIX
3HAHUM ¥ IPAKTUYECKUX
yMEHUHI

JemoHcTpanus
«3yuenue
MpolLecca KUIEeHMUs
BOJIbD». JIATUHUK
TEMIIePaTypHl,
IITaTHB
YHHUBEPCAJIbHBIH,
K0J10a CTEKJISHHAS,
CITPTOBKA,
MOBapeHHasi CoJib




BrnaxuocTb AOconmoTHas Cdopmuposarthb 3name: onpenenenue PerynsTuBHbIe: YOex1€HHOCTD B Hatunk
BO3/1yXa. BIIAXHOCTb 3HAHHUA O a0COTIOTHOM BIQKHOCTH | yUUTHIBAaTh BbICTIEHHbIE | HEOOXOIMMOCTH TEMIIEPATYPBI,
®ponranpHas BO3/yXa. BJIQ)KHOCTH BO3/lyXa, OTHOCUTEILHON | YYMTENeM OPUCHTUPHI pa3yMHOTO TEPMOMETD,
naboparopHas OtHocuTenbHas BO31yxa. Hayunts: | BiaxHOCTH BO3AyXa. JICUCTBUS B HOBOM UCTIOJIb30BAHUS Mapis, COCyA C
pabora BIIAXKHOCTD ONIPENEINATD 110 Ymemv: u3mepatp yueOHOM MaTepuaine B JOCTHKEHUH HAYKH U BOJIOM

BO3/yXa. Tabmue OTHOCUTEIbHYIO COTPYZHUYECTBE C TEXHOJIOTHI IS

®opmyna and IUIOTHOCTh BIXKHOCTb BO3JlyXa C YUHUTEIIEM. JalbHEHIIEero pa3BUTUS

pacuéra HACBIIIEHHOTO HOMOILBIO [lo3HaBarenbHbIE: YeJI0BEUECKOro

OTHOCUTEJBHOU napa npu pa3Hoil | ICUXpOMETpa; ONpEJeNATh MOHATHS, obmiecTBa

BIAXKHOCTH TEMIIEpaType; OOBSICHATBH 3aBUCHMOCTh | MCIOJb30BaTh 3HAKOBO-

Bo3yxa. Touka aHATU3UPOBATh OTHOCHTEIIbHOM CUMBOJINYECKUE

pochkl. BoimocHol | yCTpORCTBO 1 BJIQXKHOCTH BO3/lyXa OT CpeJ/CTBA, B TOM YHCIIE

TUTPOMETP. TPUHIUT ICUCTBUS | TEMIEPaTyphl MOJIEJIH ¥ CXEMBI, IS

3HaueHue HICUXPOMET)A, peuieHus 3axad

BJIQXXHOCTH BOJIOCHOTO

BO3/yXa JJIs TUTPOMETPA;

KU3HEEATEILHOCT | M3MEPSATH

1 YeJIOBEKa. OTHOCHUTEJIbHYIO

Pewenue 3agau. BIIaXKHOCTb

OpoHTaNbHAA BO3/yXa,

nabopatopHast aHAJIU3UPOBATDH

pabora BIIMSHUE BIQXKHOCTU

«3mepenne BO3/yXa Ha

BIKHOCTH KU3HEAESI TETbHOC

BO3yXay Th 4CJIIOBCKA

Paszen 5. TEIIJIOBBIE CBOMCTBA XUJIKOCTE, FA30B 1 TBEP/BIX TEJI (4 1)




CBs3p MEXKIY
napaMeTpamu

COCTOsAHUA T'a3a.

[Tpumenenune
razoB

3aBHCUMOCTh
JABJICHUSA Ta3a
JAHHOH Macchl OT
00béma ipu
MMOCTOSIHHOM
TeMIiepaType.
I'paduk

MOy YEHHOM
3aBHCUMOCTH.
OObsicHEHHE
3aBHCHMOCTH Ha
OCHOBE
nonoxeauit MKT.
3aBUCUMOCTH
00BEMa rasa
JAHHOH Macchl OT
ero TeMIepaTypsl
P IOCTOSTHHOM
JIaBJICHUH,
JIaBJICHMS Ta3a
JTAHHOHM MacChI OT
TeMIIepaTyphl Ipu
MTOCTOSIHHOM
o0béme. ['paduk

KaXX10Tro mpounecca.

OOmbscHeHnE
Ka)X/JI0To mpoliecca
Ha OCHOBE
nonoxennit MKT.
[Tpumenenune
ra3oB B TEXHHKE

Cdopmuposarthb
3HaHHUA 00
HJeaJbHOM rase,
ra30BbIX 3aKOHAX.
Hayuwrs:
UCCIIe0BATh IS
rasa JaHHOM
MAacChl
3aBUCHMOCTH.
JIaBICHHS OT
00béMa pu
ITOCTOSTHHOM
TeMIepatype,
00BEMa OT
TEeMIepaTypsl IpU
MMOCTOSIHHOM
JIaBJIEHHH,
JIaBJIEHHS OT
TEeMIIepaTypsl IpH
HOCTOSTHHOM
00BEME;
00BSACHATH OTH
3aBHCUMOCTH Ha
OCHOBE
nonokeunii MKT;
NPUMEHSTh
MOJTyYCHHBIC
3HAHUA K
peIICHHI0 3a1a4

3namb. TIOHATHA
UJIeaNnbHOro Ta3a;
M30TEPMHUYECKOTO,
1300apHOTO U
M30XOPHOTO MPOLIECCOB,;
(GOopMYITMPOBKY 3aKOHOB
boiinsg — Mapuorra,
I'eit-Jlroccaxa, [Hapons,
TPAHULBI IPUMEHUMOCTH
JAHHBIX 3aKOHOB.
Ymemu . onuceiBaTh
AKCIIEPUMEHTHI,
HOJTBEPKIAIOIIIE
3aKoHBI boiina —
Mapwuorra, I'eit-
JIroccaka, [lapns;
00BACHATH Fa30BLIE
3aKOHBI Ha OCHOBE
nonoxenuit MKT

PerynsTuBHbIe:
YUIUTBHIBATH BHIJCICHHBIE
YUUTEIEeM OPUCHTHPBI
JIEUCTBHUSA B HOBOM
yueOHOM MaTepualne B
COTPYJHUYECTBE C
YUHUTEIIEM.
Ilo3naBaTenbHEIE:
ONpe/IeNATb MOHATHS,
UCII0JIB30BaTh 3HAKOBO-
CHMBOJIHYCCKHUE
CPEICTBA, B TOM YHUCTIC
MOJICIIH U CXEMBI, JUIs
peuieHus 3axad

YO0eXnEHHOCTL, B
BO3MOKHOCTH ITO3HAHUSA

IIPUPOJBI

JemoHcTpauus
«3MmeHeHHnE
JaBIICHUS Ta3a ¢
M3MeHeHHEeM 00BEMa
IIpU ITIOCTOSIHHOU
TeMIepaTypey.
JaT4UK JaBJICHHS,
JaTYUK TEMIEPaTyphl,
IITAaTHB, COCY]] IS
JIEMOHCTpAaLUU
ra3oBbIX 3aKOHOB,
Hacoc.
JemoHcTpanus
«3meHenne
JABJIEHUS Ta3a ¢
HM3MEHEHHEM
TEeMIIepaTyphl IIPH
IIOCTOSIHHOM
00BEMEY: TaTUNK
JIaBJICHMS, JaTYUK
TeMIIEPaTypHl,
IITAaTHB, COCY/I TS
JICMOHCTpAIIH
ra3oBbIX 3aKOHOB,
JIMHENKa, cocy] ¢
BOJIOW, CIMPTOBKA.
HemoHcTpanust
«3meHenne
00BbéMa rasa ¢
H3MEHEHHUEM
TeMIepaTyphl IpH
IIOCTOSTHHOM
JIaBJICHUMY. JaTYUK
JIABJICHMS, JaTYHK
TEMIIEPATyPBbl,
MITaTUB, COCY IS
JIEMOHCTpaIUU
ra3oBbIX 3aKOHOB,
JIMHElKa, COCYI C
BOJIOM, CITUPTOBKA

Paznen 6. DJIEKTPUYECKUM TOK (14 u)




Cuna Toxka.
Ammnepmerp.
JlaboparopHas
pabota Ne 5

Cuna Toka.
YcnoBHoe
0003HaueHUE U
CIMHUIA CHJIBI
ToKa. JloJIbHBIEC U
KpPaTHBIC €IMHUIIBI
CHJIBI TOKA.
Amnepmerp —
npuoop s
U3MEPEHHUS CUITBI
TOKa, crIoco0 ero
TOAKJIIOYEHNS B
LETb.
JlaboparopHas
pabora Ne 5.
«Cbopka
AIIEKTPUIECKOM
IIENH ¥ U3MEpEHHe
CHIIBI TOKA Ha
pas3INYHBIX €€
YYaCcTKax)»

Cdopmuposatnb
3HAHUSA O CHJIE
TOKa, IprOOpe IS
M3MEPEHUs! CHJIBI
Toka. HayuuTs:
OTIPE/IENATH LIEeHY
JIeNeHUS Kb
aMIepMeTpa;
M3MEPSTh CUITY
TOKa Ha Pa3M4HbIX
y4acTKax
AIIEKTPUYECKOM
IIeIH, 3aMUChIBaTh
pe3ynbTaT ¢ yuéToMm
TMIOTPEITHOCTH
M3MEpEHUS

3nams: onpeneneHue
CHUJIBI TOKA; €/IHUILY
M3MEPEHHS CUITbl TOKA U
e¢ pu3nIecKuil CMBIC,
Gopmymy s
OTpe/IeICHUs CHJIBI TOKA;
prOOp IS M3MEPEHHUS
CWJIBI TOKQ; TIPaBHUIIA
paboTHI ¢ TPUOOPOM.
Vmemb: nonp30BatThCs
aMIIEPMETPOM ISt
OTPEICIICHUS CUIIbI TOKA
B IICTIH; OIICHUBATH
Pe3yNbTaThl H3MEPEHHUI;
NPUMEHATH GOpMyITy st
pacuéra CHUIIBl TOKa

Perynsarususle:
IJIAaHUPOBATH CBOM
JEHCTBYSA B COOTBETCTBUY
C IIOCTABJICHHOM 3a1a4ei
U yCIIOBUAMU €€
pean3aluu.
Ilo3naBaTenbHBIE!
OCYIIECTBIIATH (PUKCALIHIO
uHpopmauu 006
OKPY’KaroLIeM MHUpE C
MOMOLIBIO
unctpymentos UKT.
KommyHnkaruBHble:
OpraHU30BBIBATH
yueOHOE COTPYAHUYECTBO
Y COBMECTHYIO
JESITENBHOCTD C YUUTEIEM
¥l CBEPCTHUKAMU;
paboTaTb MHIMBUIYAIbHO
¥ B TpyIIe

CaMOoCTOATENILHOCTH B
NpHOOPETEHUH HOBBIX
3HAHUH U NPAKTHYECKUX
yMEHUI

JlaT4ynk ToKa,
aMIepMerp,
HUCTOYHHK IHTaHHS,
KOMIIJIEKT
JBYXIIPEACIIbHBII
IPOBOJIOB,
PE3UCTOPBI, KIIFOY




DneKTpuyecKoe
HaIpsIKCHHE.
BonsrmeTp.
JlabopaTopHas
pabota Ne 6

DJeKTpUIECKoe
HarpsiKeHHeE.
VYcnoBHoe
0003HaueHue u
eMHULIA
HaIpsOKEHHS.
Bonbsr™merp, ero
Ha3HAYEeHHE U
crocob
MOAKIIIOUYEHHS B
1eTIb.
JlaboparopHas
pabora Ne 6.
«H3mepenne
HalpsOKeHHs Ha
Pa3MMYHBIX
y4acTKax
JNEKTPUUECKOM
LEenu»

Cdhopmuposatsb
3HaHUS O
HaIPsHKCHAH,
npubope s
U3MEpEHHUS
HAIPSOKCHUS.
Hayuuts:
PacCUHUTHIBATH
3HAYCHHUS
mnyecKknx
BEIIMYHH,
BXOJISIIHX B
topmyay
HAIPSHKCHUS,
U3MEPATH
HAIPSHKCHHUS Ha
Pa3TUYHBIX
y4acTKax
ANEKTPUYECKON
IIETIH; 3aIUCHIBATh

pe3yIbTaT ¢ y4ETOM

MOrpCIIHOCTH

3nams: onpeneneHue
HaNpsDKEHNS; eIMHUILY
M3MEpEHNUs HalPSKEHUS
1 ee QU3MIeCKUil CMbICT;
bopmyny s
OTpesieIeHuS
HANpsKEHUS; IpUoop 1S
M3MEPEHUS HANPSIKEHHS,
npaBuia paboThl ¢
npubdopom Ymemn:
T0JIB30BaThCS
BOJILTMETPOM JUIS
OTIpe/IeTICHHS
HANPSDKCHNS B IICTIH,
OLICHUBATb PE3YIbTATHI
M3MEpEHHUi; TPUMEHSTh
(opmyny nis pacuera
HaAIPSDKEHUS

Perynarususle:
IJTAHMPOBATH CBOM
JEUCTBHUS B COOTBETCTBUH
C IIOCTABJICHHOU 3a1auyei
U YCIIOBUSIMU €€
peasin3anui.
ITo3HaBatenbHBIC:
OCYIIECTBIIATH (DUKCALHIO
uHdopmaiuu 06
OKpPY’KaloIIeM MUpE C
HOMOILBIO
uHctpymentoB UKT.
KoMMyHuKaTHBHBIE:
OpraHU30BbIBATH
yueOHOE COTPYAHUYECTBO
U COBMECTHYIO
NEATENIBHOCTD C yYUTEIEM
1 CBEPCTHHKAMU,
paboTaTh MHAUBUIYATBEHO
U B TpyIIe

CaMocCTOsITeTbHOCTh B
NpHOOPETEHHH HOBBIX
3HAHUU "
NPAKTUYECKUX YMEHHM

Jlatuuk
HanpsOKEHHUS,
BOJILTMETP
JIBYXITPEICIbHBIH,
MCTOYHMK MTUTAHMUA,
KOMILIEKT
IPOBOJIOB,
PE3UCTOPHI, KIFOY




ComnportuBienue
MPOBOJIHUKA.
3axon Oma s
y4JacTKa IeTH

3aBHCHMOCTD
CHIIBI TOKA OT
HaNpsHKeHHs Ha
yuyacTKe Lenu mpu
IIOCTOSHHOM
CONPOTHUBIICHUH.
ComnpoTuieHue
MPOBOJTHHKA.
VYcmoBHOE
obo3HaueHue 1
eIMHUIA
COTIPOTHBICHHS.
[Tpupona
ANEKTPHYECKOTO
COTMPOTUBIICHUS.
3aBHCUMOCTh
CHJIBI TOKA

OT COTIPOTHBICHHS
yJacTka [erH
IPH TIOCTOSTHHOM
HaMpsHKEHUH Ha
ITOM Y4YacTKe.
3axon OMma s
y4acTKa IeTH.
Pemenne 3amau

Cdopmuposars
3HaHUA 00
ANEKTPHUECKOM
COIIPOTHUBJICHHH,
3akoHe OMa.
Hayuurts:
UCCIIEeI0BaTh
3aBHCHMOCTH:
CHIIBI TOKA OT
HaNpsOKCHUS Ha
y4yacTKe Ienu mpu
[IOCTOSTHHOM
COIPOTHUBIICHUH,
CHUJIBI TOKA OT
COTIPOTUBIICHUS
y4acTKa Ienu IpH
[IOCTOSHHOM
HaNpsOHKCHUH Ha
9TOM yYacTKe;
00BICHATH
PUYUHY
BO3SHUKHOBEHMS
COTPOTUBIICHHUS B
MPOBOJIHUKAX;
paccuuTHIBATh
3HAYEHNS BENU-
YHH, BXOIAIINX B
3akoH Oma 11t
y4acTKa 1enu

3nams: onpeneneHue
AIEKTPHUECKOTO
COTPOTHBIICHHUS;
SIMHUIY H3MEPCHUS
COIIPOTHBIICHHUA U €€
(rnueckuii CMBICT,
(hopMyIHPOBKY 3aKOHA
Oma 114 yJacTka Iemm.
Ymemu: 00bsICHATD
HPUYMHY BO3HUKHOBEHHS
COIPOTHUBJICHUS,
OTIPEIIEINSATh ¥ CPABHUBATH
COIPOTHBICHUS
METa/UINYECKUX
MPOBOTHUKOB T10

rpad Ky 3aBUCHMOCTH
CHJIBI TOKA OT
HaTPSOKCHMS, BBIYUCIIATD
HEN3BECTHEIE BEIMYMHEI,
BXxojsire B 3akoH OMa
IS y9acTKa Ienn

Perynsarususle:
YUYUTHIBATh BIJEICHHbBIE
YUUTENEM OPUECHTUPBI
JIEUCTBHUSA B HOBOM
y4eOHOM Marepuae B
COTpPY/IHUYECTBE C
YUHUTEIIEM.
Ilo3HaBaTenbHBIC:
ONpeeNATh MOHATHUS,
UCIIONB30BaTh 3HAKOBO-
CHUMBOJINYECKHE
CpPE/CTBa, B TOM YHCIIE
MOJIENIN U CXEMBI, IS
peuieHus 3axay

CaMoCTOSITEIBHOCTD B
pHOOPETEHUH HOBBIX
3HAHUH U NPAKTHYECKUX
yMEHUHI

JemoHcTpanus
«HccaenoBanue
3aBHCUMOCTH
CHJIBI TOKA B
IPOBOJHUKE OT
HAMPSIKEHUSI.
JIATYHK TOKQ,
JIaT4YHK
HaTPSOKSHHUS,
PE3KCTOP, PEOCTar,
UCTOYHHK [TUTAHHS,
KOMILIEKT
MPOBOJIOB, KIIIOY




JlabopaTopHas
pabota Ne 7

JlaboparopHas
pabota Ne 7.
«3mepenue
COMPOTHUBIICHUS
NPOBOJHUKA MPU
HIOMOIIM BOJIBT-
METpa U amrep-
MeETpay

Hayunts:
M3MEPATh
COIPOTUBIICHHE
IPOBOJHUKA IPH
HOMOIIU
BOJIbTMETpA U
amIepMerpa

Ymemp: cobupatsb
3NEKTPHYECKYIO LETb 110
NEKTPHYECKON CXeME;
TIOJTB30BATHCS
U3MEPUTEITbHBIMU
npubopamu s
OnpeeneHus
CONPOTHUBICHHUS
TIPOBO/THHKA

Perynarususle:
IJIAHKPOBATh CBOM
JEHCTBHS B COOTBETCTBUH
¢ IIOCTaBJIEHHOU 3amadyeit
U YCIIOBUSIMH €€
peanu3anuu.
[To3HaBarenbHbIE:
OCYIIECTBIATH (DUKCALUIO
uHpopManuu 06
OKpY2KaroIleM MUpe ¢
IIOMOILIBIO
u"crpymentos UKT.
KoMmMyHUKaTHBHBIE:
OpraHU30BbIBATH
yueOHOe COTPYAHUYECTBO
U COBMECTHYIO
JEATENBHOCTh C YUUTENEM
U CBEPCTHUKAMH,
paboTaTh MHIUBUIYAIBHO
U B TpyIIe

CaMOoCTOATENTLHOCTH B
NpHOOPETEHUH HOBBIX
3HAHUI U NPAaKTHYECKUX
YMEHHUM

JlaT4uk ToKa,
TATYNK
HanpsKEHHUS,
amrepMerp
JBYXIIPEACIIbHBIH,
BOJIbTMET
JBYXIIPEAEIIbHBIA,
PE3UCTOPHI,
HUCTOYHHK ITUTaHUS,
KOMILIEKT MPOBOJIOB,
KITI0Y




Pacuér
COTIPOTHBIICHHUS
NPOBOJHUKA.
Peocrartsl.
JlabopaTopHas
pabora Ne 8

VennHoe co-
MPOTUBJICHHE
MPOBOJIHUKA.
3aBHUCHUMOCTh
COMPOTHUBIICHUS
HPOBOJIHUKA OT €0
YIEIBHOTO
COIPOTHBIICHUS,
JUTMHBI IPOBOTHUKA
U IJIOWIAIH €TO
THOTIEPEYHOTO
CeyeHus.
Peocrarsl.
VYcerpoiicTtBo
MOJI3YHKOBOTO
peocrara u
0003HaYeHHE ero
Ha CXeMe.
JlaboparopHas
pabota Ne 8.
«PerynupoBanue
CHJIBI TOKA B IENH
C TIOMOIIBIO
peoctara

CdopmupoBatb
3HaHUSA O pacuére
COMPOTUBIICHUS
MPOBOJHHUKA.
Hayuuts:
HCCIIE/I0BATD
3aBUCUMOCTh
CONPOTHBICHUS
TNPOBOJIHUKA OT
€ro yAeibHOTOo
COMPOTHBIICHUS,
JTTHHBI
IPOBOJIHUKA U
TUIOIIAIH €ro
TOIIEPEYHOTO
CEUCHHS,
BBIYHCIISTD
COMPOTUBIICHUE
MPOBO/IHHKA;
OOBSICHATH
YCTPOMCTBO U
TPUHLIAI IEWCTBHSA
peocrara;
pEeryiInpoBath
CUITy TOKA B LICTIH
C IOMOIIbIO
peoctara

3uams: onpeneneHue
YAEIBHOTO
COIPOTHUBJICHHUS
TPOBOJIHUKA; CIUHUILY
M3MEPEHHS yICIBHOTO
COTIPOTHBIICHHUS
MPOBOJTHHKA U €€
(u3MUECKUil CMBICT,
Gopmyiy mis pacuéra
COTIPOTHBIICHHS
HPOBOJTHUKA.

Ymemv: BBIUMCIATD
COIPOTHUBJICHUE
MPOBOJHUKA; OOBACHATD
YCTPOMCTBO U MPUHIHUI
JEHCTBUS peocTara;
pEryJaupoBaTh CUIy TOKa B
IENHU C MOMOILBIO
peocrata

PerynsaTtuBHbIe:
MJIaHUPOBATh CBOU
JEHCTBUS B
COOTBETCTBHUH C
IIOCTABJICHHOM 3aJaueh
U yCIIOBUAMH €€
pean3aluu.
[To3naBaTenbHBIE!
OCYILECTBIATH
¢ukcanuio
uHpopManuu 0
OKpPY’KarolleM MHUpE C
HOMOIIbIO
uncrpymentos UKT.
KommyHukatuBHble:
yMEHUe
OpraHu30BbIBATh
yueOHoe
COTPYIHHUYECTBO U
COBMECTHYIO
JEeSTENBbHOCTD C
yuuTeneM u
CBEpCTHUKAMH; paboTaTh
VHIMBUYaIbHO U B
rpymme

CaMoCTOSTEIBHOCTH B
pHOOPETEHUH HOBBIX
3HAHUH U NPAKTHYECKUX
YMEHUM

JlaT4uk ToKa,
peocTaT, UCTOYHUK
MIATaHUS, KOMIUIEKT
MPOBOJIOB, KJIIOY




[TocnenoBarensu
0€ COelMHEHUe
IPOBOTHUKOB.
JlabopatopHas
pabota Ne 9

ITocnemoBaTenpHOC
COCTMHCHHE
MIPOBOJIHUKOB.
Cuia 1oxa,
HaNpsOKEHUE U
CONpPOTHBIICHUE B
[eTH U Ha
OTIEJILHBIX €€
y4acTKax IpH
[IOCJIeTOBATEIHLHOM
COEJIMHEHHUH.
JlaGoparopHas
pabota Ne 9
«M3yuyenue
MOCIEeI0BATEIBHOTO
COeIMHEHNS
MTPOBOTHUKOB)

CdopmupoaTh
3HAaHUA O 3aKOHAX
H0CJIEJOBATEIBHOT
0 COCIMHCHUS
IPOBOJHUKOB.
Hayuwrs:
HCCIIE0BATh
I0CJIE10BATEIbHO
€ COCIMHECHHE
IIPOBOJHMKOB;
M3MEPATH CUILY
TOKa U
HaIlpsKEHUE;
BBIYUCIIATD
COIIPOTHUBIICHUE
IPOBOJHUKA

3namu. 3aKOHBI
[IOCJIEJOBATEILHOTO
COEIUHEHNS
NPOBOJIHUKOB.

Ymems: 00bacHATE
0COOEHHOCTH
[IOCJIEJ0OBATEILHOTO
COEIUHEHNS
IPOBOHUKOB; TPUMEHSATh
3akoH OMa 1 yyacTka
LIENN U 3aKOHBI
[IOCJIEJ0OBATEILHOTO
COEIMHEHNS IS
pelieHus 3a/1a4;
coOUpaTh NMEKTPUYECKYIO
IeMb U TPOBEPATH
IKCIIEPHUMEHTAILHO
3aKOHOMEPHOCTH
[I0CJIEI0BATEILHOTO
COEIUHEHNS

Perynarususle:
IUIAaHUPOBATh CBOU
JEUCTBUS B COOTBETCTBHH
C IIOCTABJICHHOU 3a1auyei
U YCIIOBUSIMU €€
peasin3anui.
ITo3HaBatenbHBIC:
OCYIIECTBIIATH (DUKCALHIO
uHdopmanuu 06
OKpYXarolleM MUupe ¢
HOMOIIIbIO
uHctpymeHtoB UKT.
KoMmMyHUKaTUBHBIE!
OpraHU30BbIBATh
yueOHoe
COTPY/IHUYECTBO U
COBMECTHYIO
JeSITeNIbHOCTD €
y4uTenem u
CBEpCTHUKAMH; paboTaTh
WH/MBUIyallbHO U B
rpynmne

CaMocCTOsITeTbHOCTh B
NpHOOPETEHHH HOBBIX
3HAHUU "
NPAKTUYECKUX YMEHHM

JlaT4uk ToKa,
JaT4YUK
HaTpsOKEHHUS,
amIrepMerp
JBYXIIPEACIIbHBIH,
BOJIBTMETP
JBYXIIPEIEIbHBIH,
PE3UCTOPBI,
VCTOYHUK TTUTaHMUS,
KOMIUIEKT
IPOBOJIOB, KIHOY




[TapamnensHoe
COCIMHEHHE
HPOBOTHUKOB.
JlabopaTopHas
pabota Ne 10

[TapannensHoe
COEIMHEHHE
IPOBO/IHUKOB.
Cwuna Toka, Ha-
HpsHKEHUE U CO-
TIPOTUBJICHNE B
IIeTH | Ha OT-
JEJIBHBIX €€
ydacTKax npu
napaiiensHOM
COECTMHEHUU
MPOBOAHHUKOB.
JlaboparopHas
pabota Ne 10.
«M3y4enne na-
palIeNIbHOTO
COCTUHEHUS
MPOBOAHUKOBY

CdopmupoBatb
3HAHMA O 3aKOHAX
TapaJIETbHOTO
COCIIMHEHUSA
IPOBOJHUKOB.
Hayuurts:
HCCIIE/I0BATh
napaieiabHoe
COCZIMHEHNE
IPOBOJHUKOB;
M3MEPATD CUITY
TOKa U
HaIIPSKEHHE;
BBIYHMCIIATD
COIPOTHUBIICHUE
IPOBOJHUKA

3Hamb . 3aKOHEI
HapajuIeIbHOTO
COEIMHEHNS
MPOBOJTHUKOB.

Ymemon: 00bACHATD
0COOCHHOCTH
napajensHOro
COCIUHEHUS
MPOBOHUKOB; TIPHMEHSATh
3akoH OMa Juisl yyacTka
IEMNH ¥ 3aKOHBI
HapajIeIbHOro
COCTUHEHUS IS
pelieHus 3a/1ay,;
coOHpaTh IMEKTPUIECKYIO
IeTb U TPOBEPATH
IKCIIEPUMEHTAIHHO
3aKOHOMEPHOCTH
HapajiebHOro
COCTMHEHUS

Perynsarususle:
TIAHUPOBATh CBOU
JeUCTBUS B COOTBETCTBHH
C IIOCTaBJIEHHOM 3a71a-
4ell ¥ yCIIOBUAMH €€
pean3aluu.
Ilo3HaBarebHBIE:
OCYIIECTBIATh (DUKCAIUIO
uHpopmauu 006
OKpYXalolleM Mupe ¢
IIOMOILBIO
unctpymentos UKT.
KoMMyHUKaTHBHBIE:
OpraHU30BBIBATH
y4eOHoe
COTPYJHUYECTBO U
COBMECTHYO
JEeSTeNIbHOCTh €
yUUTENEM U
CBEpPCTHUKAMH; paboTaTh
WH/MBUYaJIbHO U B

rpymnme

CaMoCTOSTEIBHOCTH B
pHOOPETEHUH HOBBIX
3HAHUH U NPAKTHYECKUX
YMEHUM

JlaT4uk ToKa,
TATYNK
HanpsKEHHUS,
amrepMerp
JBYXIIPEACIIbHBIH,
BOJIbTMET
JBYXIIPEACIIbHBII,
PE3UCTOPHI,
HCTOYHMK ITUTAHUS,
KOMIIIIEKT
HPOBOJIOB, KJIHOY




Pabora u
MOII[HOCTb
3JEKTPUUECKOTO
TOKa. 3aKOH
Jxoynsa —
Jlenna.
JlaboparopHast
pabora Ne 11

Pabora u
MOII[HOCTb
3JEKTPUUECKOTO
ToKa. EnuHuIbI
paboTHI
HIEKTPUUECKO

ro TOKa:

1k, 1Br-umnl
kBT - 4, equHKIA
MOII[HOCTH
JNEKTPUYECKOTO
toka: 1 Bt. Cuérunk
MEKTPHUYECKOM
JHEPTUHU.
Harpesanue
IPOBOJIHUKOB
JNEKTPUUECKUM
TOKOM. 3aKOH
Jixoyns —
Jlenna.
JlaboparopHas
pabota

No 11. «M3mepenue
paboTHI U
MOIIHOCTH
HNEKTPUYECKOTO
TOKa

CdopmupoBarsb
3HaHUA 0 pabore u
MOII[HOCTH
HIEKTPUUECKOTO
TOKA, 3aKOHE
Jlxoynsa —
Jlenua. Hay4uTs:
OOBSACHATH SABJICHHE
HarpeBaHus
POBOJIHHKA
JNEKTPUUECKUM
TOKOM,;
PacCUUTHIBATH
3HAYEHUS
usmIecKux
BEJIMYHH,
BXOJISAIINX B
(Gopmyiry paboThI 1
MOIIHOCTH
HIEKTPUIECKOTO
TOKa, 3aKOH
Ixoyna — Jlenua;
HCCNEeI0BATh
3aBUCUMOCTb
TEeMIIepaTypsl TIpo-
BOJIHHKA OT CHIIBI
TOKA B HEM

3nams: onpeneneHue
pabOTHI U MOIIHOCTH
3JIEKTPHUECKOTO TOKA,
eIIMHUIBI U3MEPEHHS
paboThl 1 MOIIHOCTH
AIIEKTPUYECKOTO TOKA U
UX (PU3MYECKUI CMBICT,
Gopmymy s
ompeseneHust paboThl 1
MOII[HOCTH
3IIEKTPUYECKOT0 TOKa;
npubOpHI 11 U3MEPEHHS
padoThl, GOPMYIHPOBKY
3aKkoHa J[xoyist —
Jlenna.

Ymems: 00BICHATE
SBJICHUEC HATPECBAHMUS
IPOBOIHUKA
AIEKTPUIECKUM TOKOM,;
PaCCUMTBIBATH 3HAUCHHS
(u3nUeCcKUX BETUUMH,
BXOJIAIINX B (OPMYJTBI
pabOTHI U MOIIHOCTH
IEKTPUYECKOTO TOKA,
3akoH [Ixoyna — Jlenua

Perynarususle:
IJTAHMPOBATH CBOH
JEUCTBHUS B COOTBETCTBUH
C IIOCTAaBJICHHOU 3a1auei
U YCIIOBHUSAMH €€
peasin3anui.
ITo3HaBatenbHBIC:
OCYIIECTBIATH (DUKCALHIO
uHdopmanuu 06
OKpPY’KaroILeM MUPE C
HOMOILBIO
uHctpymentoB UKT.
KoMMyHuKaTHBHBIE:
OpraHU30BbIBATH
yueOHOE COTPYAHUYECTBO
U COBMECTHYIO
NEATENIBHOCTD C YUUTEIEM
1 CBEPCTHHKAMU,
paboTaTh MHAUBUIYATBHO
¥ B TpyIIe

CaMOoCTOATENTLHOCTH B
NpHOOPETEHUH HOBBIX
3HAHUH U NPAKTHYECKUX
YMEHHUM

JlaT4uk ToKa,
TATYNK
HanpsKEHHUS,
amrepMerp
JBYXIIPEACIIbHBIH,
BOJIbTMET
JBYXIIPEACIIbHBII,
JIAMIIOYKa,
HUCTOYHHK ITUTaHUS,
KOMIIIIEKT
HPOBOJIOB, KJIIOY

Paznen 7. OJIEKTPOMATHUTHBIE AABJIEHUS (7 u)




ITocTosiHHEIE
MAarHUTEL
MaruutHoe 10je

ITocTostHHBIE
MAarHHTHL.
EcrecTBennsle u
HCKYCCTBEHHbIE
MAarHMTHI.
HamarnnunBanue
xeJes3a B
MarHuTHOM II0JIE.
MaruuTHbIe
HoJII0CA.
BzanmopeiicTeue
MAarHuTOB.
MarsuTHoe moie.
MarnuTHas
UHAYKIWA. JInHuK
MarHuTHON
VH/TyKLUH.
Hanpasnenue
JMHUH MarHuTHON
MHIYKIHH.
OnHopopHOe
MarHuTHOE II0JIE

CdopmupoBarh
3HAHHUS O
MTOCTOSHHBIX
Mariurax,
MAarHUTHOM IIOJIE.
Hayuurts:
Ha0J1101aTh
B3aUMO/ICHCTBUE
HOCTOSTHHBIX
MarHuTOB,
OTpesIeNsTh
oJIroca
IMOCTOSTHHBIX
MarHuToB 10 Ha-
NPABJICHUIO JIUHUH
MarHuTHOR
MHIYKIUH WITH
HalpaBJiCHUE
BEKTOpa MarHUTHOM
UHIYKIMH 10
HU3BECTHBIM
MOJIIOCAM MarHuTa;
CTPOHTD
U300pakKeHUS
MarHUTHBIX ITOJIEH
MOCTOSTHHBIX
MarHHuTOB C
TTOMOIIIBIO JIMHHH
MarHATHON

VHTYKITUW

3namy: onpenenenue
TIOHATHIA: CEBEPHBIN U
I0KHBI MarHUTHEIC
I0JIF0CA, MaTHUTHOE
0JIe, JIMHUY MAarHUTHOH
MHYKIUH; KaK
B3aUMO/ICHCTBYIOT
IOCTOSHHBIC MAarHUTBL
Yumemu: 00bacHATD
B3aMMO/ICICTBHE
HOCTOSIHHBIX MarHHTOB,
aHAJM3UPOBATH U
CTPOUThH KApPTUHBI JIUHUM
MHYKIIMM MAaTHUTHOTO
TOJIS

PerynsituBHble:
YUUTBHIBATD BBHIICICHHBIC
YUHUTENIEM OPUEHTUPBI
EUCTBUSA

B HOBOM y4e€OHOM
Marepuaie B
COTPYTHUYECTBE C
YUUTETIEM.
Ilo3naBaTenbHEIE!
ONPEIENATh TIOHSATHS;
yCTaHABIUBATh
AHAJIOTHH, IOHUMATh
Pa3THYUST MEXITY
UCXOIHBIMU (paKTaMH U
TUIIOTE3aMH JIJIS KX
00BsICHEHNS,
TEOPETUYECKUMHU
MOJICNISIMH U peaIbHBIMU
o0bekTaMu

PazButne
TI03HABATEIEHOTO
uHTEpeca K pusmke.
VOexaEHHOCTh B
BO3MOXKHOCTH MTO3HAHUS
IPUPOJIBI

JlemoHcTpanus
«3mepenue
IOJISI TIOCTOSTHHOTO
MAarHUTay. JaTYNK
MarguTHOIO OIS,
IIOCTOSIHHBINA
MAarHHUT IOJOCOBOM




JlabopaTopHas
pabota Ne 12.
MarunuTHOE Mose
3emiu

JlaboparopHas
pabota Ne 12.
«M3yuenue
MarHUTHOTO HOJIS
IMOCTOSIHHBIX
MarHHuTOBY.
MarnuTHoe 1oJe
3emiH.
MaruutHbIe
IIOJIIOCHI 3EMIIH.
MaruutHbIe
AHOMAJINH.
MarunutHsie 6ypu

CdopmupoaTh
3HAHUS O
MarHuTHOM T0JIe
3emnu. Hayuuts:
HCCIe0BaTh
CBOWCTBA
MOCTOSTHHBIX
MarHHTOB,
T0JTy4aTh KapTHHBI
MX MarHUTHBIX
noJyien

3uams: 0
CYIIECTBOBaHUU
MAarHuTHOIO MOJIA
3emnn; 0COOEHHOCTH
MArguTHOIO IOJISI
SeMin.

Ymemns: ucciaenosats
CBOMCTBA MOCTOSHHBIX
MarHMTOB; MOJyYaTh
KapTUHBI UX MaTHUTHBIX
noJjiei

Perynarususle:
IJTAHMPOBATH CBOM
JEUCTBHUS B COOTBETCTBUH
C IIOCTABJICHHOU 3a1auyei
U YCIIOBUSIMU €€
peasin3anui.
ITo3HaBatenbHBIC:
OCYIIECTBIIATH (DUKCALHIO
uHdopmanuu 06
OKpPY’KaloIIeM MUpE C
HOMOILBIO
uHctpymentoB UKT.
KoMMyHuKaTHBHBIE:
OpraHU30BbIBATH
yueOHOE COTPYAHUYECTBO
U COBMECTHYIO
NEATENIBHOCTD C yYUTEIEM
1 CBEPCTHHKAMU,
paboTaTh MHAUBUIYATBEHO
U B TpyIIe

CaMocCTOsITeTbHOCTh B
NpHOOPETEHHH HOBBIX
3HAHUU "
NPAKTUYECKUX YMEHHM

Jlatuuk
MarHATHOTO
TI0JI,
ITOCTOSHHBIN
MAarHHT
ITOJIOCOBOIA,
JTMHEHKa
3MepUTEIbHAS




MarnutHoe none | OmsiT Dpcrena. Cdopmuposatnb 3namu: CUIOBYIO Perynarususle: VO6exaEHHOCTh B JleMoHCTpanus
anekTpuueckoro | B3zaumocBszb 3HAHUS O XapaKTEPUCTUKY YUUTHIBATh BBIIETICHHBIC | BO3MOXKHOCTH To3HaHus | «M3MepeHue
TOKa MAarHUTHBIX MOJICH | MarHUTHOM TOJIE | MAarHUTHOTO TOJIS,; YUUTEIIEM OPHEHTHPBI PUPOJIBI MarHuTHOT'O
U IBIDKYIIAXCS ANEKTPHIECKOTO ompeaeIeHUe MOTYIIs JICUCTBHUS B HOBOM MOJIST BOKPYT
ANEKTPHUYECKUX TOKA. UHIYKIIIH MarHUTHOTO y4eOHOM MaTepuaie B MPOBOJHUKA C
3aps/I0B. Hayuwrs: noJis; e€ eqUHHUILY COTPYTHUYECTBE C TOKOMY: TaTYHK
MarnutHoe mosne MPOBOTUTH M3MEpPEHHUS. YUUTEIIEM. MarHUTHOTO TOJIS,
MPOBOJTHUKA C IKCIIEPHMEHTHI, Ymemy: onpenensts [To3naBatenbHBIE: JIBa ITaTHBA,
TokoM. [IpaBuio JI0Ka3bIBAIOIINE HATpaBlIeHHe JTHHHUIL OTpeIeTIATh IOHATHUS, KOMIIIEKT
OypaBumKa. CYILIECTBOBAHHUE MArHHTHOH HHIYKIIHH yCTaHABJIMBATh aHAJIOTHUH, IPOBOJIOB,
FI/IHOTe3a AMHepa MArguTHOI'O ITOJIA MArHUTHOTO MO INOHMMATDb Pas3Invusd HUCTOYHUK TOKaA,
BOKpYT NOCTOSSHHOTO TOKa U MEXAY UCXOHBIMU K04
IIPOBOJIHUKA C HAaIpaBJIeHHE TOKA B (hakTamu ¥ rUIOTE3aMH
TOKOM; TIPOBOIHUKE TIO U UX OOBSICHEHNH,
OIpPEAENATD npaBuiy OypaBymKa TCOPECTUICCKUMHU
HATIPaBJICHHE MOJICTIAIMU U PeaTbHBIMU
NUHHUI MArHUTHO#M 00BeKTaMu
MHIYKIAH
MarHUTHOTO TIOJIS
MOCTOSTHHOTO
TOKA, UCHONB3Y
HPaBHIIO
OypaBumKa
Paznen 8. [IPOEKTHASI PABOTA
[IpoexrHas [TpOEKT ¥ NPOEKTHBIH
paboTa METOJI HCCIIEI0BAHMS.

(OCHOBHEBIE 3TAIbI
[IPOEKTHOTO
ccieoBanms. Beroop
TeMbI HCCIICIOBAHUS,
onpeneneHue uenen u
3anau. [IpoBenenue
MHIMBUAYATbHBIX
icCieJOBaHUH.
[loaroToBKa K

My OJIMIHOMY
[IpeICTaBICHUIO
[TPOCKTA.




Temarnueckoe MJIaHUPOBAHUE

9 kJacc

[Inanupyemble pe3yJIbTaThl OCBOCHHS OCHOBHOM 00pa30BaTeNbHOM MPO-
rpaMMBbI OCHOBHOTO 0011ero oopasoBanus (B coorBeTcTBUM ¢ DI'OC)

OcHoBHOE Henepas o Hcnonp30Banne
Tema VuuBepcanbhbie yueOHble aeiictBus (YY)
cofiepIKaHue YCTaHOBKa o0opyaoBaHust
ypoKa MpeamerHbie MeranpeameTHbie P
pe3yabTaThl PESyJIbTaThI
PerynsatuBHbie Pe3yJIbTaThI
KomMyHukaTHBHBIE
Ilo3HaBarebHbIE
Paznen 1. BAKOHBI MEXAHUKMU (25 1)
Jla6opatopnas  |OtHowmenue nyTer, Hayuuts: usmepsats |Vmems: onpenenith PerynsTuBHbIC: CaMOCTOSITETLHOCTH B [lItarus

pabota Ne 1 NPOXOAUMBIX TEJIOM |yCKOPEHHE Tesa YCKOpeHHe IJTAHUPOBATH CBOM nprOOPETEHUH HOBBIX nabopaTopHBIA,
3a IIpY €r0 [PaBHOYCKOPEHHOTO NEICTBHSA B COOTBETCTBUM C 3HAHMH U MPAKTHYECKUX  MEXaHMYECKas
NOCNEe0BAaTEIbHBIE  PAaBHOYCKOPEHHOM  [IBMIKEHHUS NP NOMOIIM  [OCTABJICHHOW 3a/laueil 1 [yMEHHI CKaMbsl, OpyCOK
paBHbIE pSMOJIMHENHOM CEKyH/IOMEpa U JUHEHKHU; |yCIOBHUIMU €€ JIePEBSHHBIH,
MPOMEKYTKH NBIDKEHUH 3aMKChIBATh MOMYYCHHBIH  [peaTn3allii. HIIEKTPOHHBIN
BPEMEHHU. pe3ynbTar B Bujie Ta0muipl; KoMMyHHKaTHBHBIE! CEKYHJIOMED C
JlaboparopHast (GopmynrpoBaTh BHIBOJ O  OPraHU30BBIBATH yueOHOE JaTYNKAMH,
pabota Ne 1. BBITIOJIHEHHOM paboTe M (COTPYJHHYECTBO U MarHuTOYIIPaBJIsieM
«WccnenoBanue AHAIN3UPOBATh COBMECTHYIO JIEATEIbHOCTD bIE TEPKOHOBBIE
PaBHOYCKOPEHHOTO MOJTyYEHHbIE PE3YJIbTATHl  |C YUUTENEM U NaTYNKU
OPSMOJIIMHEWHOTO CBEpPCTHUKAMH; paboTaTh CEeKyHJ0Mepa
TBIDKEHUSD) VHTMBUYaJIbHO U B TPYIIIE




J[BrKeHHE Texa
[0/ JeliCTBHEM

@OpoHTaNbHBIE
TabopaTopHbIC
paboThI

HCCKOJIbKHUX CHII.

JBrKEHME Tema Ipu
NEHCTBUH CUJIBI
Tpenusd. TopMo3HOI
nyTh. [[Bmxenue
CBSI3aHHBIX TEN B
BEPTUKAJIbHOM
IJI0CKOCTH.
JIBrKEHNE
CBSI3aHHBIX TEJ B
rOPU30HTAIBHOMN
IJIOCKOCTH.
OpoHTanbHas
mabopaTopHast
pabota No 1.
«3yuenue
JBIDKEHUS TeNa MpH
NEHCTBUM CHJIBI
TPEHUSD.
OpoHTansHas
mabopaTopHast
pabota Ne 2.
«3yuenne
TBIKCHUS
CBSI3AHHBIX TEI»

Hayunts:
HCCIIEN0BATH
3aBUCUMOCTb CHJIbI
TPEHUS CKOJIbKEHUS
OT ILIOWAMH CO-
NPUKOCHOBEHHUS TEN
¥ CUJIBI
HOPMaJIEHOTO
TIaBJICHUS,
IPUMEHATh
TI0Jy4YECHHBIC 3HAHUSA
K PEIICHUIO 3a1a4

3Hamb. TIOHATHE
[PaBHOJECHUCTBYIOILEH
CHJIBI, CHJIBI TPCHUSL.
Ymemo: pemarsp 3amaun Ha
JBYDKCHHE Tela MO
NEeWCTBHEM HECKOJIBKHX
CHII

PerynsaruBHble:
YUUTBIBATh BbIACICHHBIC
y4UTENeM OPUEHTHPBI
TEeVICTBUSA B HOBOM
y4eOHOM MaTepHaje B
COTPYJHUYECTBE

C YUHUTEJEM.
Ilo3HaBaTenbHBIC:
ONpe/IeNATh MOHATHS,
UCIONB30BaTh  3HAKOBO-
CHUMBOJINYECKHE
CpPEICTBA, B TOM YHCIE
MOJEIN M CXEMBI, I
peuieHus 3aaay

CaMOCTOSTEILHOCTh B
NprOOPETEHUN HOBBIX
3HAHUW U IIPAKTUYECKUX
YMEHHUM

DpoHTaNBHAS
nmabopaTopHast
pabora Ne 1
«3ygyenne
NBIKEHUS TeJia MpH
MEHCTBUU CUJIBI
TPEHUSI.
JIEPEBSHHBIN
Opycok, Habop
rpy30B,
MeXaHUYeCKast
CKaMbf,
TUHAMOMETP.
OpoHTaATBHAS
nabopaTopHast
pabota Ne 2
«3yuyenne
NBHKEHUS
CBSI3aHHBIX T
ITaTUB
1abopaTOpHBIH,
MEXaHHYeCKas
CKaMbsl, OpyCoK
NICPEBSHHBIN,
DIIEKTPOHHBIN
CEKYHJIOMED C
NaTYNKAMH,
MarHUTOYIpaBIsieM
bI€ TEPKOHOBbIE
NaTYUKH
CeKyHJ0Mepa, Habop
rpy30B, OJIOK
HETOBMKHBIHN,
HUTH

Paznen 2. MEXAHUYECKUE KOJIEBAHUW S 11 BOJIHBI (7 4)




MaremaTnueckui
U TIPYKUHHBIH
MasTHUKH

MexaHnnueckue
KoJIcOaHuSI.
KonebarenpHas
cHucTeMa.
MaTtemaTnaeckuit
MAasTHUK.
Konebanus
MaTeMaTHYECKOro
MasTHHUKA.
CB0OOIHBIE
KoJIe0aHu4.
CMelenue u
AMILTHTY 12
KOJ1€0aHH.
[Ipy>xrHHBINA
MasTHHK. KoneOanus
MPY>KHHHOTO
MasTHHKA.
["apmMoHMUECKHEe
KOJICOaHMS

CchopmupoBarb
3HAHUS O
KOJIe0aTeIbHOM
NIBIKEHHH,
MaTeMaTHIECKOM U
Py KUHHOM
MasITHUKaX.
Hayunts: 00BACHATH
KoJIe0aHus
MasTHHKA;
AHATM3UPOBATH
YCIIOBUS
BO3HMKHOBEHHS
CBOOOTHBIX
KoJeOaHui
MaTEMaTHYECKOrO U
[PYKHMHHOTO
MasiTHUKOB

3namy: onpeneneHue
KO0JIC0ATEILHOTO
IIBYDKEHUS, 4TO COOOM
MpEICTABIAIOT
MaTeMaTHIeCKUN MasSTHUK,
HPYKUHHBIA MAsTHUK,
cBOOOIHBIE KOJIEOaHN,
rapMOHHYECKUE
KosieOaHus; OnpeIeeHus
CMEIIICHHS U aMILTHTY/IbI
KoJIeOaHUH.

Ymemsw: 00bICHATE
YCTaHOBJIEHHS KoJeOaHuit
OPYKUHHOTO U
MaTeMaTHYECKOro
MasTHUKOB, IPUYHHY
3aTyXaHus KoJeOaHwui

PerynsaruBHble:
YUUTBIBATD BbIACICHHBIC
y4UTENeM OPUEHTHPBI
IeHCTBUS B HOBOM
yueOHOM MaTepualne B
COTPYJHUYECTBE C
YUIHUTEIIEM.
ITo3naBaTenLHEIE.
ONPE/IENATh MOHATHS,
c03/1aBaTh 00001ICHNS,
yCTaHABIUBATh AHAJIOTUU

CaMOCTOATENILHOCTD B
NpHOOPETEHUH HOBBIX
3HAHUI U NPAaKTHYECKUX
yMEHUI

JleMoHCTpauuu
«Komnebanust
HUTSIHOIO MasiITHUKA
1 CBOOOHEIE
KoJIeOaHuUs TPpy3a Ha
HPYXUHEY. TaTUHK
YCKOPEHHS, MITATHB C
KpenexoM, Habop
IpY30B, HUTb, HAOOP
PYKHH




JlaGoparopHas
pabota Ne 2

3aBUCHUMOCTh
neproia KojaeOaHuit
MaTeMaTHYeCcKOro
MasITHUKA OT JUTHHBI

HUTH, HE3aBUCUMOCTb
OT aMILTHTY/IbI
KoJIe0aHNi 1 MacChl
rpysa.
3aBUCUMOCTh
neproia Kojebanuii
NpyKUHHOTO
MasTHUKA OT
KECTKOCTH IIPYKUHBI
M Macchl I'py3a u
HE3aBUCUMOCTD OT
AMILTUTY Il
KoJIeOaHMiA.
JlaGopaTopHas
pabota No 2.
«H3y4yenue
KoJeOaHuit
MaTeMaTU4EeCcKOro 1
NPYKHHHOTO
MasiTHUKOB)Y

Hayuunts:
HCCIIEN0BATh
3aBHCUMOCTD
neproia Kojaeoanuit
MasATHHUKA OT €ro

JIJIMHBI 1 aMILIATY I bI
KOJICOaHHIA;
MCCIIeI0BAT
3aBHCHMOCTb
neproia KonebaHuit
[PYXUHHOTO
MaATHHUKA OT MaCChl
rpy3a U KXECTKOCTU
Py KUHBI

Ymems: cobupars
YCTAHOBKY TI0
OIHCAHHUIO; TIPOBOJIUTh
HAOJIFOAEHUS KOJIEOaHNH;
M3MEpATh MEPU-0]] 1
YacTOTy KojieOaHumi
MaTeMaTHYECKOT0 U
NPYXKHUHHOTO MAasSTHHKOB;
OOBSCHATH TIOJTYUCHHBIC
pe3yIbTaThl

PerynsituBHbIE:
MIAHUPOBATh CBOM
JEHCTBUS B COOTBETCTBUU
C IIOCTaBJICHHOM 3aJaueh
W YCJIOBUSIMU €€
peanu3anuu.
[lo3HaBaTebHBIE:
OCYIIECTBIATh (DUKCAIUIO
uH(OopMaIu 00
OKpYKaroIlIeM MUpE C
MOMOILIbK0 HHCTPYMEHTOB
UKT.
KOMMYHUKATHBHBIE:
OpraHU30BBIBATH
yueOHOe COTpYAHUYECTBO
Y COBMECTHYIO
NESATETbHOCTD C YUUTEIEM
W CBEPCTHUKAMH,
paboTaTh MHAMBHIYAIBHO
W B IpyImIe

CaMOCTOSTENILHOCTh B
NpHOOPETEHUH HOBBIX
3HAHUI U NPAaKTHYECKUX
YMEHHUM

JlabopaTopHas
paboTa
«M3yueHue
KoJIe0aHU Tpy3a
Ha IPY>KUHE»:
KOMIIBIOTED,

NaTYUK YCKOPEHHUH,
IITaTHB C KPETIEIKOM,
Ha0Op TPYXHUH
pa3HOM KECTKOCTH,
Habop rpy30B MO
100T.
JlabopaTopHas
pabota «M3yuenne
KoJieOaHui
HUTSTHOTO
MasITHUKA:
KOMITBIOTE, AaTUHK
YCKOpPEHHUS, TPY3 €
KpIOUKOM, JIETKas U
HepacTsKUMasi HUTb,
pyneTka

Paznen 3. OJIEKTPOMATHUTHBIE KOJIEBAHW A 1 BOJIHBI (15 4)




SABnenue
DIEKTPOMATHUTHO
1 MHYKLIUH.
MaruuTHEIHA
MOTOK

OnbiTel Qapajes.
SIBeHme
DIIEKTPOMATHUTHOU
UHYKIHH.
VH1yKIMOHHBIH TOK.
MarHuTHBIN TTOTOK.
Ennnnna
MAarHUTHOT'O ITOTOKa.
['enepatop
[TOCTOSTHHOT'O TOKa

CdhopmupoBathb
BHAHUS O SIBICHUU
PIIEKTPOMAarHUTHOM
VHTYKIUH,
MarHuTHOM IIOTOKE.
Hayuwrts:
AHAIU3UPOBATH
SIBIICHUE HJIEKTPO-
MarHUTHON
MHIYKLH,
OO0BSCHATH
YCTPOMCTBO U
MPUHLUI ICHCTBUSA
reHepaTopa
[IOCTOSIHHOTO TOKa

3namy: onpeneneHue
MOHSTHHA:
AIEKTPOMArHUTHAS
WHIYKIHS, WHITYKITHOHHBINA
TOK; (hOpPMyIy MarHUTHOTO
MOTOKA; ()yHTAMEHTAIbHbIE
(u3nyeckue OmbIThI
Dapanes. Ymemy:
OOBSICHATH SIBICHUE
IIEKTPOMArHUTHOM
MHIYKIUH; ONPEIeNsTh
HEU3BECTHBIC BETMYHHBI,
BXozdmme B (GopMmyiy
MarHUTHOTO TOTOKA

PerynsaruBHble:
YUUTHIBATH BBIICTCHHBIC
y4UTENeM OPUEHTHPBI
TEHCTBUS B HOBOM
yueOHOM MaTepualne B
COTPYJHUYECTBE C
YUIHUTEIIEM.
ITo3naBaTenLHEIE.
OTPEIEIATh TIOHATHS,
co31aBaTh 0000IEHNS,
TIOHUMATh Pa3IUYMs
MEXY UCXOIHBIMU
(akTaMu ¥ TUTIOTE3aAMH
I UX OOBSICHEHHH,
TEOPETUYECKUMH
MOJIETISIMA U pEaTTbHBIMU
o0beKTaMU

YO0exaEHHOCT, B BO3-
MOXXHOCTH IIO3HAHUA
IIPUPOJBI

JleMoHCTpanus
«SIBneHME
AJIEKTPOMATrHUTHO
U MHIYKIHHD):
NaTYUK HATPSOKCHUS,
COJICHOMJI,
MMOCTOSHHBIN
MOJI0COBOM MAarHurT,
TpyOka I1BX,
KOMILIEKT POBOJIOB




[TepemenHBII
HIICKTPUIECKUI
TOK

[TepemenHBII
AIIEKTPUYECKHUI TOK.
[Tepuonnueckue
V3MEHEHHUS CHIIBI
TOKA U

HaIpsOKEHUS
epPEeMEHHOTO
HIIEKTPUUECKOTO
Toka. ['paduk
3aBHCUMOCTH CHJIBI
MEePEeMEHHOT0 TOKa
OT BPEMEHHU.
Yacrora
MEepeMEHHOT0 TOKA.
AMIUIUTYZHOE U
NEUCTBYIOLIEE
3HAUCHHS CUJIBI TOKA
W HalIpSDKEHUS .
['eneparop
MEPEMEHHOTO TOKa

Cdopmupoathb
3HAHHS O
epEMEHHOM
AIICKTPUIECKOM
TOKE.

Hayuuts: Habmo1aTh
TOJTy4YEHHE
NIEPEMEHHOI0 TOKa
IpH BPaILCHUH
[PaMKH B MarHUTHOM
T10JI€; ONUCHIBATH
YCTPOMCTBO U
NPUHLMI 1EHCTBUA
reHeparopa
NIEPEMEHHOI0 TOKA

3Hamey: onpeneneHne
NEPEMEHHOTO
AIIEKTPUYECKOTO TOKA;
YCTPOMCTBO M IPHHLMIT
NEHCTBUS TeHepaTopa
MEPEMEHHOT0 TOKA.

Ymemos: 00bACHATE

YCTPOMCTBO U IPHHIINIT
NeicTBUS reHepaTopa
HEePEeMEHHOr0 TOKa

PerynsiTuBHbBIC:
YUUTBIBATh BBIIEICHHBIE
Y4UTEIeM OPUEHTHPBI
NIEVCTBUS B HOBOM
y4eOHOM Marepuae

B COTPY/IHAYECTBE C
VUUTEIICM.
ITosnaBaTeIbLHEBIE:
ONPEENATh OHSATHS,
c03/1aBaTh 00001IEHNS,
YCTaHABIIMBATh aHAJIOTUU

YO0eXIEHHOCTL B
BO3MOYXHOCTH ITO3HAHUSA
IPUPOJIBI

JleMoHCTpanus
«M3mepenue
XapaKTepUCTUK
[IEPEMEHHOTO
TOKa»:
NBYXKaHAJIbHAS
NpUCTaBKa-
ocriorpad,
3BYKOBOIi reHeparop,
Ha0bOp MPOBOJIOB

Paznen 4. [IPOEKTHAS PABOTA




[TpoekTHas pabora

[IpoekT 1 NpoeKTHBIN
METO/T ICCTIETOBAHMSL.
OCHOBHEIE 3Tambl
MPOEKTHOTO
WICCIIETOBAHMS.
Br160p TeMBI
WCCIIEIOBaHHUA,
ONpEACIICHUE LENEN U
3anad. [IpoBenenue
WHAWBHTY ATEHBIX
HCCIEA0BAHNUMN.
[ToaroroBka k

Ty OTMIHOMY
MIpeICTaBICHUIO
MPOEKTA.




IIpoexkTHBIE padOTHI

Cpenu pa3HOOOpa3HBIX HAINPABICHHH COBPEMEHHBIX MENAarorn4ecKuX TEXHOJIOTMH BeIyIlee MECTO 3aHHMMAET MPOEKTHO-HUCCIIEOBATENbCKAs JEATEIbHOCTD
yudamuxcs. [ 1aBHas ee ujiess — 3TO HalpaBJIEHHOCTh y4eOHO-TI03HABATENbHON IE€ATEILHOCTH Ha Pe3yibTaT, KOTOPbI MOJyYaeTcs P PELICHUU TPAKTUYECKOH,
TEOPETHUECKOM, HO 00513aTENbHO JTMYHOCTHO ¥ COLUAIBHO 3HAYMMOM IIPOOIEMBI.

Ilpumepnvie memovl npoeKmMHbIX padom
8 ki1ace

. AprepralibHOE JaBJICHUE.

. AT™MOC(epHOe 1aBlIeHHEe — MOMOIHHK YeJIOBEKa.

. BiraxHOCTB BO311yXa U €€ BIUSHHUE HA KU3HEAEATEIBHOCTD YEJIOBEKA.

. Bausinue Oy naroniero Toka Ha KOppO3UI0 MeTasa.

. BiinsiHue BHETHUX 3BYKOBBIX pa3IpakKUTENIEH Ha CTPYKTYPY BOABI.

. BnusiHne MarHuTHOM aKTHBALIMK HA CBOWCTBA BOJBI.

. Bnusinue 00yBH Ha OMOPHO-ABUTATENbHBIN anmapar.

. Bo3aelicTBue MarHUTHOIO NOJIs1 HA OMOJIOTUYECKHUE OOBEKTHI.

. BelpamuBanue KpUCTaUIOB U3 paCTBOPOB PA3IMYHBIMUA METOAAMMU.

. BelpamuBanue KpuCTasioB MOBapEeHHOM COJIM U caxapa U U3yuyeHHue ux (OpMsl.

. I'maz. Jledext 3penus.

. 3aHuMaresbHble (PU3MUECKHE OMBITHI Y Bac JJOMa.

. I3MepeHnue niuoTHOCTH TBEPABIX TEJ Pa3HBIMH CIIOCOOAMU.

. I3mepenue cuibl ToKa B OBOLIAX M (PpPYyKTax.

. I3mepenune conpoTuBIEeHUs U YAETBHOIO CONPOTUBIICHUS PE3UCTOPA C HAUOOJIbIIEH TOYHOCTBIO.
. MccnenoBanne MCKyCCTBEHHBIX HICTOYHUKOB CBETA, IPUMEHSIEMBIX B IIKOJIE.

. I3yueHune Npu4rH U3MEHEHHUs BJIAXKHOCTH BO31yXa.

. Mcriapenue B Ipupojie ¥ TEXHUKE.

. Mcriapenue u BIaXXHOCTh B JKM3HU KUBBIX CYLIECTB.

. Ucnapenue 1 KOHAEHCAHS B dKUBOW MPUPOJIE.

. Ucnonp3oBanue sHeprun ComHila Ha 3eMile.

. UccnenoBanue NBUKEHUS Kallellb )KUIKOCTH B BA3KOU Cpeie.

. UccnennoBanne 3aBUCUMOCTH aTMOC(HEPHOT0 JaBJICHUS M BIAXKHOCTH BO3/lyXa OT BHICOTHI KOHTPOJIBHON TOUKH.
. UccnenoBaHue 3aBUCUMOCTH JIEKTPUYECKOTO COMPOTUBIIEHNS IPOBOAHUKA OT TEMIIEPATYPBI.
. UccnenoBanue u u3MepeHue TeMIepaTyphl IUIABJICHUS )KUKUX CMECEH.
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8.
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19.

. Biiustnue 3Byka Ha )KHBbI€ OpraHU3MBI.

. BiusiHue 3ByKOB U IIyMOB HAa OPTaHU3M YEJIOBEKA.

. 3BYKOBOM pEe30HAHC.

. I3y4yeHnne paninaiimoOHHON 1 9KOJOTHYECKO 0OCTAaHOBKH B BAaIlleM HACEIEHHOM ITYHKTE.
. U3yueHune CBOMCTB 3J1€KTPOMArHUTHBIX BOJIH.

. UHepuus — npuurHa HapyLEeHUs IPaBUI TOPOKHOTO JBUKECHUS.

. InTepakTUBHBIN 3aJJaYHUK 110 OJJHON U3 TeM Kypca (HU3HKH.

Honunzanus Bo3nyxa — MyTh K AOJITOJIETHIO.

HccnenoBanue ko3¢ duimeHTa TpeHns: 00yBH 0 Pa3IndHYIO TOBEPXHOCTb.
. UccnenoBanne MEXaHMYECKUX CBOMCTB MOJIMITUIICHOBBIX MTAKETOB.
HccnenoBanue moBepXHOCTHOrO HaTsbkeHUs: pactBopoB CMC.
HccnenoBanue pacipoCcTpaHEHUs yIIbTPa3ByKa.

HccnenoBanue CBONCTB KaHIESPCKON CKPETIKH.

HccnenoBanue CpaBHUTEIBHBIX XapaKTEPUCTHK KOd(D(DUIIMEHTA TPEHHS ISl PA3TUYHBIX MaTEPUAIIOB.
HccnenoBanue TEIUIOM30IMPYIOMINX CBOWCTB Pa3IMYHBIX MaTEPHAIIOB.
HcTtopus co3nanus TaMIo4ex.

. Ucropus pazButus tenedona.

Kak ympaBnsite paBHOBecueM?

20. Kaxoe HeOo romxy6oe! Otuero oHo Takoe?



