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1.IlosicHUTEILHAS 3aIHCKA

Cmamyc 0oKymenma

PaGouasi nporpamma no ¢usuke 8 Ki. cocTaBjieHa B cOOTBeTCTBHU ¢ DeiepaibHbIM rocyiapcTBEHHBIM 00pa30BaTeIbHbIM CTAHAAPTOM:
«®Puzuka» 7-9 kjaaccel (0a30Bblii YPOBEeHb) W TNPHMEPHBIX NPOrpaMMm no y4yeOHbIM npeaMeramM. ®usuka. 7 — 9 kiaaccbl: mpoekrt. — M. :
IIpocBemenue, 2018. — 48 ¢. — (CTanaapThl BTOPOro MOKOJIEHHUs). , HA OCHOBe padounx nmporpamMm mno ¢usuke. 7 — 11 kaacent / [ox pex. ML.JL
KopueBnu. — M. : WJIIEKCA, 2019. , na ocHoBe aBTopckux mporpamm ( aBTopoB A.B.Ileppimkuna, E.M. I'ythuk, I'.fl. MakumeBa, b.b.
Byxosuesa, H.H. Corckoro) ¢ yuerom TpedoBanmii 'ocygrapcTBeHHOro 00pa3oBare/ibHOI0 CTAH/AAPTa BTOPOIo0 NMOKOJICHHS.

Peanu3auus o0pa3oBaTeJbHBIX NPOrpaMM €CTECTBEHHOHAYYHON M TEXHOJOTMYeCKOM HamnpaBJeHHOCTedl 10 (u3MKe ¢ HCIO0Jb30BaHHEM
odopynosanus nenrtpa « TOUYKA POCTA»7-11 kaaccsl/Munucrepcero npocsemiennsi Poccuiickoii ®@enepauun/,2021r.

[IporpaMmma cooTBeTCTBYyeT 0Opa30BaTeNbHOMY MHHHUMYMY COJAEP)KaHHMS OCHOBHBIX OOpa30BaTENbHBIX MPOrpaMM U TPeOOBAHUSIM K YPOBHIO
MOATOTOBKM y4allMXcs, MO3BOJIAeT paboTaTh 0€3 Meperpy3ok B Kilacce C JIeThbMHU Pa3HOro ypoBHs 0oOyueHus U uHTepeca K ¢usuke. OHaA MO3BOJISAET
c(OpMHPOBATh y y4YaIIMXCS OCHOBHOW IIKOJIBI JOCTATOYHO IIMPOKOE IMPEACTAaBICHHE O (PM3UYECKOM KapTuHE Mupa. Pabouas nporpamma paspaboTtaHa ¢
y4yétom "Touka pocra".

PaGouas mporpaMMa KOHKPETHU3HpYET COAEpKaHHe MPEeIMETHBIX TeM 00pa3oBaTeNIbHOTO CTaHAapTa M JaeT paclpelelieHne Y4eOHBIX YacoB IO
paszzmenaM Kypca 8 Kiacca € y4eTOM MEX IMPEIMETHBIX CBsI3el, BO3PACTHBIX OCOOEHHOCTEH ydallluxXcs, OINpeaeiseT MUHUMAaJbHbIM HaOOp OIBITOB,

JEMOHCTPUPYEMBIX YUHUTEIEM B Kilacce U J1a0OpaTOPHBIX, BHITOJHAEMBIX YUAIIUMUCS.

Pabouas npocpamma ebinosiHsiem 08e 0CHOGHbIE (DVHKUULL.

J NudopmanuonHo-mMeToanveckas GyHKIUS [T03BOJISIET MTOJYYUTh MPEJCTABICHUE O LIEJSAX, COJAepKaHUH, 00IIel CTpaTeruu 00y4eHus,
BOCITUTAHMS U Pa3BUTHUS YUAIIUXCS CPEACTBAMU Y4eOHOTO MpeaMeTa (hr3ukKa.

L4 Opranmaunonno-nnaanylomaﬂ (l)yHKIII/IH npeaAyCcMaTpruBacT BbIACICHUC 3TAIIOB 06y‘~ICHI/I${, CTPYKTYPHPOBAHHUC yqe6Horo MaTcpHraia,
OIIPCACIICHUC €I'0 KOJITMYCCTBCHHLIX U KAUYCCTBCHHBIX XaPAKTCPUCTHUK HA KaXXIOM M3 3TAIIOB, B TOM YUCJIC JJIAA COACPIKATCIIbHOI'O HAIIOJIHCHUA
HpOMe)KYTOqHOﬁ aTrTeCTalui y4alnxcs.

B ocrnose nocmpoernus npocpammvl_nexcam NPpUHOUIIBI: ¢ IMHCTBA, MPEEMCTBCHHOCTU, BADUATUBHOCTH, BbBIACJICHUS MOHSTHITHOI O sapa,
ACATCJIBbHOI0 MOAX0/1a, MIPOCKTUPOBAHUA U CUCTEMHOCTH.




Cmpykmypa 00KyMeHma

Pabouas mporpaMma BKITIOYACT ACCATh Pa3/IeioB:

[losicHUTENBHYIO 3aIUCKY

OO01as xapakTepucTUKa yueOHOTO IpeaMeTa

I'paduk peanuzanuu pabodeit mporpaMMsl 1o (usnke 8 Kiacc

OcHOBHOE coJiepKaHuE POrpaMMbl

Y4eOHble KOMIETEHIIMNA U CIIOCOOBI I€ITEILHOCTH

TpeboBanus K ypOBHIO MOATOTOBKH BBHITyCKHUKA 8 Kitacca

Pe3ynbratel ocBOeHUS Kypca (JJUYHOCTHBIE, METOIIPEIMETHBIE, TPEIMETHbIE)

CucreMa OLEeHKH

Y4eOHO — METOAMYECKHUIT KOMIUICKT

0. KaenmapHo — TemMaTndeckoe MIaHMPOBaHNE B KOTOPOE BKITFOUEHBI: KOBI 3JIEMEHTOB COJIEPYKaHHS KOHTPOJIBLHO — M3MEPHUTEIBHBIX MaTEPHAaIOB U
IIPOBEPSIEMBIX YMEHHUI KOHTPOJIBHO — U3MEPUTENBbHBIX MaTepruanioB [ TA nist 7-9 kitaccoB Ha KaXkJIoM YpOKE, OCHOBHBIE BUJIBI IEATEIIBHOCTH
y4eHHKa ( Ha ypOBHE yUeOHBIX JCHCTBHUIA) TTO BCEM TeMaM Kypca (U3uKH, TpeOOBaHUS K YPOBHIO TIOJATOTOBKH OOYYAIOIIMXCS Ha KaXKIOM YPOKeE,
dbopmupoBanue VY], BUI KOHTPOJIS U U3MEPUTEIH, JOMAITHEE 3a/]aHNe Ha KaXK/IbIH YPOK; TIEIarOTMUeCKUe CPEJICTBA U 1IN Ha KaXK/IbIH YPOK,
MpHOOpETEeHHbIE KOMITETEHIINH yJaluxcs, 000py10BaHNE U TUJAKTHUYECKUE MaTepUallbl Ha KaXKIbli YPOK, BHEYpOUHas AITEIbHOCTb.

HROo~NoGa~wNE

2.00man xapaKkmepucmuka yueonoz2o npeomema

Odu3uka Kak Hayka 0 Hambosee OoOIIMX 3aKOHAX MPHUPOJBI, BBHICTYIAs B KauecTBE y4yeOHOIro IMpeJMeTa B IIKOJIe, BHOCHT CYILECTBEHHBIN BKJIaa B
cUCTeMy 3HaHMM 00 okxpyxkaromeM wmupe. OHa packpblBaeT pojb HAyKd B SKOHOMHUYECKOM M KYJIbTYpPHOM pPAa3BUTHH OOIIECTBa, CIIOCOOCTBYET
(hOopMHUPOBAHHIO COBPEMEHHOT'O HAYYHOTO MUPOBO33PEHHUS.

I'ymanutapHoe 3HaueHue (UMK KaK COCTAaBHOM 4YacTH 0OIIero oOpa3oBaHMs COCTOMT B TOM, YTO OHA BOOPYXKAET IIKOJIbHHUKA HAyYHBIM METOJIOM
MO3HAHUS, TIO3BOJISIOUINM I0JIy4aTh 0ObEKTUBHBIE 3HAHUS 00 OKPYXKAIOIIEeM MUpE.
3HaHue (PU3MYECKUX 3aKOHOB HEOOXOIUMO ISl U3yYeHUS XUMUH, Onosioruu, pusndeckoit reorpadpuu, Texnosnoruu, ObX.
IIpu cocraBneHun JaHHOW paboueill MporpaMMel YYTEHBl peKOMEHJIanuu MuHucTepcTBa 00pa3oBaHus 00 YCHUJICHUHM MPAKTHUYECKUM,
AKCMEPUMEHTAIBLHON HAMPaBIEHHOCTH MIpenogaBaHusl (U3UKH U BKIIOUEHA BHEYPOUHAS I€ATEIbHOCTb.
@du3uka B OCHOBHOM INIKOJIE M3y4aeTcsl HA YPOBHE PAaCCMOTPEHHsI SIBICHHUM MPUPOJbI, 3HAKOMCTBA C OCHOBHBIMU 3aKOHAMU (PM3UKU U MPUMEHEHHEM
3TUX 3aKOHOB B TEXHUKE U MMOBCEIHEBHOU KU3HH.
H3zyuenue pusuku 6 0CHOBHOU WIKO1E HANPABIEHO HA 0OCHIUMICEHUE C/1eOVIOULUX TIeJIeH
- pa3BHUTHE UHTEPECOB M CIIOCOOHOCTEHN yJalluxcsl Ha OCHOBE Mepeiayl UM 3HAHUN U OTbITa MMO3HABATEILHON U TBOPYECKOM EATEIHHOCTH;
- MOHMMAaHHE yYAIIUMHUCS CMBICIIa OCHOBHBIX HAYYHBIX MOHSATUH U 3aKOHOB (DU3HMKU, B3aUMOCBSI3U MEXK]Ty HUMU;
- popMHpOBaHUE Yy YUAIIUXCS MPEACTaBIeHUH 0 (PU3MUECKON KapTHHE MUpAa.




Hocmudicenue smux yenei odecnewugaemcsa peuieHuem ciedyiouux 3aaa:

- 3HAKOMCTBO YYAILLUXCSI C MEMOOOM HAYYHO2O0 NO3HAHUS N MEMOOaMU UCCIe008aHUs OOBEKTOB U SIBICHUN IPUPOJIbI;

- TpHOOpeTeHWE VYYANIMMHKCS 3HAHWA O MEXaHWYECKHX, TEIUIOBBIX, OJJIEKTPOMATHUTHBIX W KBAaHTOBBIX SIBJIICHUHM, (U3HUYSCKUX BEIMYMHAX,
XapaKTEPU3YIOUIUX ITU SBJICHHUS;

- (GopMHpOBaHME Yy YUYAIIMUXCS YMeHutl Habnooams TPUPOIHBIC SIBICHUS U 6bINOJHAMbL ONbIMbL, JTa0OpPAaTOpHBIE PabOTBI M IKCHEPUMEHMANbHbLE
uccie0o8anusl C UCTIOJIb30BaHUEM U3MEPUTENIbHBIX IPUOOPOB, UWUPOKO NPUMEHAEMBIX 8 NPAKMUYECKOU HCUSHUL,

- OBIIQJICHUE YYAIIUMUCS TAKUMH OOWEHAYYHbLIMU NOHAMUAMU, KaK TPUPOJHOE SIBICHUE, OIMAUPUYECKU YCMAHOBIEHHbI (akm, npobrema,
meopemuyecKuli 8b1800, pe3yibman dKCHEPUMEHMATbHOU NPOBEPKU,

- IOHUMaHUE YYalIUMUCS OTJIMYMHA HAayYHBIX JAHHBIX OT HEMPOBEPEHHON MH(POpPMAIMK, LIEHHOCTH HAYKHU y0081emeopeHus ObimosblX , NPOU3EOOHbIX U
KVIbMYPHBIX NOmpeOHOoCmel 4eno68exka

VYuebnas nporpammMa 8 kacca paccuntana Ha 68 yacos , o 2 yaca B Heyenmo. Kypc 3aBepuiaercss HTOrOBbIM T€CTOM, COCTaBICHHBIM COTIIACHO

TpeOOBaHUSAM YPOBHIO TTOJITOTOBKH BHIITYCKHUKOB OCHOBHOM IITKOJIBI.
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4.0cnoenoe cooeprcarue npozpammol

TenJioBbie sIBJICHUA
Tennosoe paBHoBecue. Temneparypa. Buyrpenusis sneprus. Padora u teruonepenaua. Bun remonepenaun. KonudectBo temnotel. Ucnapenue u
koujeHcanus. Kunenue. Binaxknocts Bozyxa. [lnaBnenue u kpuctan3anus. 3aKOH COXpaHEHUs! SHEPTUH B TEIUIOBBIX MPOIECccax.
[IpeoOpazoBanue 3Hepruu B TeruioBbIX MammHax. KI1/[ TerniaoBoi MammHbl. IKOJOTHYECKHE MTPOOIEMBI TETIOOHEPTETHKH.
emoncmpauuu
- MPUHIIMI JEHCTBUS TEPMOMETpa
- TEIUIOMPOBOJHOCTH Pa3IMYHBIX MAaTEPHUATIOB
- KOHBEKIIHS B KUIKOCTSAX U razax.
- Terulonepenaya myreM U3ydeHus
- sIBJIGHUE MCTIapeHUs
- MOCTOSIHCTBO TEMIIEPATYpPhl KUTICHUS KUIKOCTH MPHU MOCTOSIHHOM JaBJICHUU
- TOHWYKEHHUE TEeMIIepaTypbl KUIIEHUS KUJIKOCTU IPU MOHWKEHUU JaBJICHUS
- HaOIIo/IeHUE KOHICHCAIIMY MTapOB BOJIBI HA CTaKaHE CO JIbJIOM
JKcnepumeHmol
- HCCIIEJOBaHUE U3MEHEHUS CO BPEMEHEM TEMIIEPaTypbl OCThIBAHUS BOIbI
- W3y4YeHHUE SBICHUS TeII000OMEHAa MPU CMEITMBAaHUH XOJIOJHOM U ropsdeil BObI
- M3MEPEHHE BIAXKHOCTU BO3/1yXa
Buneypounas deamenvnocmo
- 00BSACHUTS , YTO TaKoe HH(PPA, IKZOTEPMUUYECKUH, CyOaumarus, aMophHbIA, U30TPOTHS, TUCCTHIAT. [lepreTyym - MoOme?




- HCCIEA0BAaHUE U3MEHEHMS TEMIIEPATYPHI BOIBI , €CIIM B HEM PaCTBOPUTH COJIb

- HCCIIEOBAaHUE TEIUIONPOBOJIHOCTH AIFOMUHHUEBOM KEJIE3HOM U JIATYHHOM KaCTPIOJIM OJIMHAKOBBIX Pa3MEPOB C OJMHAKOBBIM KOJIMYECTBOM BOJIbI Ha
OJIMHAKOBOM OTHE 32 OJJHO BpeMsi. BBISICHUTD Kakasi KacTpIoist 00J1aaeT 00JIbIIei TeIIOPOBOTHOCTHIO.

- HCCIIeZIOBAaHNE U OOBSICHEHHE BPALICHHS U YCKOPEHUS BpalleHus: OyMaKHOM 3MEMKH HaJ BKIIFOYSHHOM 1. TaMnoi. OOBsICHEHNE TaHHOTO SIBJICHUSI.

- HCCIIEZIOBAHME IBYX KYCOUYKOB JIbJ]a 0OEPHYTHIX B OCIYIO M UEPHYIO TKaHb MO ICHCTBHEM BKIFOUEHHOMN 3J1. IJAMITOYKH.

- IOCTPOEHHE KJIACCU(PUKALIMOHHON CXEMBI, BBIJIEIISASE OCHOBAHUEM JIETICHUS CIIOCOOBI N3MEHEHUS BHYTpEHHEHN 3Hepruu ( Mex. paboTa, XuM. peakiiuy,
B3aMMO/ICICTBHE BEIIECTBA C AIEKTPOMAr. II0JIEM , TEIUIONEepeaada, TeIIONPOBOAHOCTb, KOHBEKLINS, U3JIyYCHHE.

- HCCIIEIOBATh TEPMOC U CAENIATh YEPTEXK, MOKA3BIBAIOLINI €r0 yCTpoHcTBO. HanuTh B TEpMOC ropsideil BOJBI M HAUTH €€ TEMIIEPATYPY . ONPEIEIIUTh
KAaKO€ KOJIMYECTBO TEIIOTHI TEPSIET TEPMOC B yac. [IOBTOPUTH TO ke ¢ XOJIOAHON BOJOW U OIIPEIEIUTh
KaKo€ KOJIMYECTBO TEIJIOThI TepMOcC MpuodpeTaeT B yac. CpaBHUTH U IOUEMY TEPMOC COXPaHSAET BEUIECTBO XOJIOJHBIM JIy4Ile , YeM TEIUIbIM?

- clIeN1aTh HarJIsAHbINA IprOop 10 0OHAPYKEHUIO0 KOHBEKIIMOHHBIX TOTOKOB KUAKOCTU

- OKCIIEPUMEHTAJILHBIM ITyTEM ITPOBEPUTH Kakas BoJa ObIcTpee 3aMep3HET, ropsidas win xosoaHasa? [loctpouts rpaduk 3aBUCMMOCTH TeMIIepaTypbl OT
BPEMEHH, U3MEPSIS Yepe3 OJJMHAKOBBIE TPOMEKYTKH BPEMEHH TEMIIEpaTypy BOJIbl, IOKa Ha MOBEPXHOCTH OJHOW U3 HUX HE MOSBUTCS JIEN.

- U3roTOBJIeHHE MapauHOBON UTPYIIKH, C UCIIOIB30BAaHUEM CBEYH U MJIACTUIIMHA.

DJleKTpUYeCcKue siBJeHUs

DJIeKTpU3aIus Tel. DJICKTPUUYECKU 3apsa. [[Ba Buaa aIeKTpUUECKUX 3apsAI0B. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsiaa. DIEKTPUIECKOE
ToJie.

[TocTosanuHbIN 351eKTprUYecKUil TOK. Criia TOKa. DIEKTPUUYECKOE COMTPOTUBIICHUE. DJIEKTpUUECKOE HanpshkeHue. [[poBOHUKY, AUIIEKTPUKHI U
MOJTYITPOBOHHUKH. 3aKkoH OMa JIJ1s ydacTKa 3JeKTpuUYecKoi menu. PaboTa m MOIITHOCTH 31eKTpruyeckoro Toka. 3akoH Jxoyns — Jlenna. [1pasuna
0€30MacHOCTH NP paboTe C HCTOYHUKAMH JIEKTPUUYECKOTO TOKA.

Hemoncmpauuu
- JJIEKTPHU3AIMS TEI
- JIBa pOJia MJIEKTPUUECKHUX 3apsiIOB
- YCTPOMCTBO U JEHCTBUE dIIEKTPOCKOIIa
- 3aKOH COXPAHCHHS AJICKTPUUCCKHUX 3apsIOB
- MPOBOJHHUKHU U H30JSITOPHI
- ICTOYHHUKH ITOCTOSHHOI'O TOKA
- W3MEPEHHUE CHIIBI TOKa aMIIEPMETPOM
- W3MEpEeHHUE HANpPsSHKEHHS BOJIbTMETPOM
- peocTaT U Mara3uH CONMpPOTHUBICHUN
- CBOMCTBa MOJYMPOBOJHUKOB

IKcnepumennbl
- OOBSACHUTH , YTO 3TO? ( HYKIJIOH, AKKYMYJISITOP, AUIIEKTPUK, MOTSHIINAT, MAHTaHHH.
- WCCIIEJIOBaHHE 3aBUCMOCTH CHUJIBI TOKA B TIPOBOJIHUKE OT HAIMPSKEHUS




- M3Y4Y€HHUE NOCIIEJJ0BATEIBHOIO COEIMHEHUS IPOBOIHUKOB
- M3y4YeHHUE MapajlIeIbHOTO COCAMHEHUS IPOBOTHUKOB

- pEryaupoBaHME CUJIbl TOKA PEOCTaTOM

- U3MEPEHHE IEKTPUUECKOTO COMPOTUBIICHHS IIPOBOJHUKA
- M3MEPEHHUE MOIIHOCTH JIEKTPUUECKOTO TOKA

Bueypounas oeamenvnocmep

- M3TOTOBJIEHHE TIpOCTeHIero aekTpockomna ( byTsuika ¢ mpo6koit , rBo3ab uymHou 10 — 15 cm, ToHKas Oymara. B mpoOky BOUTH TBO3/b TaK, YTOOBI OH
Topuai u3 Hee Ha 2 — 3 cwm. llInsanka reo3as OyaeT «mapukom» anekTpockona. [lonocky ToHKOM Oymaru HakoJIOTh Ha 320CTPEHHBIM KOHUYMK IBO3/S, 3TO
JIENIECTKH 3JIEKTPOCKOIIA.

- uamepenue KII/] xkunstunsHuka

- U3TOTOBJIEHUE U3 KapTO(EeTUHbI WK S0JI0Ka UCTOYHHUKA TOKa ( B3SITh JH000€ 3TO BEIIECTBO U BOTKHYTh B HETO MEJIHYIO U IMHKOBYIO TUIACTUHKY.
[ToncoennHnTh K 3TMM IUTacTUHKaM 1,5 B mammnouky.

- HaliTU 1oMa NpUOOPHI , B KOTOPHIX MOKHO HAOIIOAATh TEIUIOBOE. XUMHUUYECKOE U AIEKTPOMArHuTHOE JeicTBHe 311. Toka. Onucarth HX.

- UsroroBnenue snekTpoMaraura ( HAMOTaTh Ha IT'BO3/Ib HEMHOTO MPOBOJIOKU M MOAKIIOUUTE 3Ty IPOBOJIOKY K OaTapeiike, MpoBEpUTH JIEHCTBHE Ha
MEJIKUX KEJIE3HBIX MPEAMETAX )

- CpaBHUTb aMIIEPMETP U BOJIBTMETP, UCHIOIb3Ys 3HAHUS, MTOJIyYeHHbIE U3 YUeOHMKA U MHCTPYKLIUHU K Tpudopam, padboTy opopMUTh B BHIE€ TAOIHUIIBI.

- paboTa ¢ UHCTPYKITHEH K ceTeBOMY (QUIILTPY, 3aIOJIHSS TAOIHILY IO BOTIPOCAM.

- 3aMoJHUTH TAOIUIy IO MHCTPYKLUAM JTOMAIIHUX JIEKTPOIPUOOPOB.

MarHuTHbI€ SIBJIEHHSA

[TocTostHHBIE MarHuThI. B3anmoielicTBe MarHuTOB. MarHMTHOE I0JI€ MOCTOSTHHOTO TOKA. J[eCTBHE MarHUTHOTO TOJISI HA MPOBOJIHHUK C TOKOM
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA

Hemoncmpauuu

OnbIT Opcrena

- MarautHoe moJie Toka

JleficTBMe MarHUTHOTO TIOJIS HAa MTPOBOJIHUK C TOKOM

YCTPOUCTBO 3JIEKTPOIBUTATENS

Jlabopamopnas paboma

- W3ydenue mpuHIIMIA NEHCTBUS SJIEKTPOIBUTATENS

Bueypounasn desmenvrnocmo
- 4TO TaKO€ ApOCCLiib, COJICHOU/, pOTOP, CTATOP,
- U3YUYCHUC MArHUTHOTO IIOJIA IIOJIOCOBOTO MAaruirTa, IyroBOro MarouTa U KaTylmkHu ¢ TOKOM, pUCYHKU MArHUTHOI'O IIOJIs.
- U3YUCHUC CBOMCTB IIOCTOSIHHBIX MaFHI/ITOB( MarduT, KOMIIaC U pa3HbIC BCUICCTBA: pE3HHA, ITIPOBOJIOKA, 'BO3IU, ACPCBAH. 6py'CKI/I )51 T.H.)




CBeToOBbIE SIBJICHUS
Caer — anexTpoMarauTHas BosHa. [IpsimonnHeliHoe pacnpocTpaneHue ceeta. OTpakeHue u npenomieHue ceeta. [Inockoe 3epkano. JInH3bL
®okycHOE paccTOSTHHE U ONTHYECKast criia JuH3bl. OnTrueckue npubopsl. Jucnepcus cBera
Lemoncmpauuu

- MPSIMOJMHEIHOE paclpoCTpaHEHNUE CBETA

- OTpa)X€HHE CBETa

- IpEJIOMJICHUE CBETa

- XOJ JIyyell B coOuparolien JuH3e

- XOJ1 JIy4eH B PaCCEUBAIOIIEH JINH3E

- MOCTPOEHME N300paXKEHHI ¢ TOMOIIIbIO JIMH3

- Ilpunnun nefcTBUs MPOEKIIMOHHOTO afmapaTa u goToarnrapara.

- Hucnepcus 6enoro cera

- [lonyuenue 6enoro cBeTa MpH CIOKEHUH CBETA PA3HBIX IIBETOB

Jlabopamopuvie padomoi
- M3Mmepenune GoKyCHOTO pacCTOSIHUSI COOMPAOIIEH JINH3HI.
- Tlonmydyenune n300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Bueypounas deamenvnocmep

- OOHapyKeHUe TeHU U MOJYTEeHU

- HcclleIoBaHue: B3SITh METPOBYIO MAJIKY U Ha YIULIE U3MEPUTH pa3Mep €€ TEHH, 3aTeM OTPEIeNIUTh PeajbHYI0 BHICOTY I€PEBHEB, JOMOB, CTOJI0O0B,
u3Mepsis ux teHu. [lomydenHsie faHHbIe 0(OPMUTH B BUAE TAOIHUIIBI.

- HCIIOJIb3YS PA3JIMYHbIE HCTOUYHUKHU CAETATh B BUJIE HATJISIIHBIX KAPTOUYEK ONTUYECKUE WILTIO3UU

- BBISICHUTD, YTO 3TO0? (IMANO3UTHB, Kamepa — 00CKypa, MOHOKYJISIP, Iyain3M, KBaHT, pepaKiius, THONTPHSI)
Bozmoorcnoie dxckypcuu: hepma, CTpOUTENbHBIC IIOMIAJAKH, MEJIbHUIA, T0XKApHAs CTAHIIMS, JUArHOCTUYECKHEe KaOWHETHI MOTUKIMHUKYA WU OO0IbHUILIBL.
IoaroToBKa co001IeHNH 110 3aJaHHOH TeMme: EMHUIBI TeMIIepaTypbl, UCOJIb3YEMbIE B IPYTUX CTpaHax. TeMmeparypHble MIKadbl. YUEeT U
WCI0JIb30BaHKE PAa3HBIX BUJIOB TeIUionepeaayu B ObITy. J{u3enbHblil qBUTraTess, ceeua S0noukoBa, namna HakanuBanua A.H. Jloneiruna, nammna c
yroJIbHOM HUTHIO DAKMCOHA. BiusiHre cOMHEYHON aKTUBHOCTHU Ha JKUBYIO M HEXKUBYIO nipupoy. [lonsipasie cusinus. MarautHoe nofie miaHeT CoJiHe YHOM
cuctembl. [lomumopdusm.
PobGept Byn — Brinatorieiicst yueHslii, yenoBek u sxcnepumentarop. Cepreii FiBanoBuu BaBuiioB u ero BKJIaJl B UCTOPUIO PA3BUTHS YUCHHUS O CBETE.
Bo3mo:kHble ucciaenoBatenabekne npoektshl: [punmun cummerpun [Isepa Kiopu u ero poss B kpuctaimorpaduu. McecnenoBanue npouecca KAMEHUs U
3aMep3aHus MPECHOH U coJieHo# BoIbl. VccnenoBanue npoiiecca IiaBIeHus TUIIOCYIb(PHUTA. DKOJIOTHIECKHE MPOOIEMbI « TTI00ATHHOTO MOTETIIICHHSD .
DKCIepUMEHTAILHOE HCCIIeI0BaHUe TIOJTHOTO OTpakeHusl cBeTa. Du3nka B yesnoBedeckoM Tene. ['pymnmoBoii mpoekT «dusuka B 3arajikax»

5. Yuebnvie komnemenyuu u cnocobvl deamenvnocmu

Pabouyass mporpamma npeaycmarpuBaer GopMHPOBaHHMe y IIKOJbHMKOB 00IIe y4eOHBIX YMEHHMIl M HABBbIKOB, YHHBEPCAJBHBIX CIOCO00B
AesITeIbHOCTH M KJKYeBbIX KoMNeTeHIuid. [IpropureramMu A5 IKOJIBHOTO Kypca (PU3MKH Ha 3Tarie OCHOBHOTO 00I1ero 00pa3oBaHus SIBJISIOTCS:



IHo3naeamenvnasn 0esameibHoOCmb:
[ ]

HCIIOJIb30BAHUC JII MMO3HAHUA OKPYXKAKOIICTO0 MHpa Pa3IMYHbIX CCTCCTBCHHOHAYYHBIX MCTOOB!: HaGJIIOl[eHI/Ie, HU3MCPCHUEC, SKCIICPUMCHT,
MOJCINPOBAHUC,

e (opmupoBaHue yMEHUI pa3nuyarh (HaKThl, TUIIOTE3bI, IPUYUHBI, CIICACTBUS, TOKA3aTEIbCTBA, 3aKOHBI, TCOPUH;
® OBJIQJICHUE aJICKBATHBIMH CIIOCOOAMU PEIICHUS TEOPETHUECKUX U SKCIIEPUMEHTAIBHBIX 3a]1a4;
e PUOOPETECHHUE OIBITA BHIIBUKCHHSI TUTIOTE3 JUISI O0BSICHEHUS U3BECTHBIX (DAaKTOB M KCIICPUMEHTAIBHON MPOBEPKH BBIJIBUTACMBIX THIIOTE3.

Hnd)opmauuonno-xommvuukam UBHAS 0CAMEIbHOCHLY:
[ ]

BJIaJICHHE MOHOJIOTMYECKON U JMAJOTH4YEeCKON pedblo, pa3BUTHE CIIOCOOHOCTH MOHMMATh TOUYKY 3pEHMsI coOeceTHUKa U MpPU3HABATh MPaBoO
Ha NHOE MHEHHE;

® HCIIOJIb30BAaHUE JJIA pCHICHUA ITO3HABATCIIbHBIX U KOMMYHUKATUBHBIX 3a1a4 PA3JIMYHBIX UCTOYHUKOB I/IH(i)OpMaIII/II/I.

Pedriexcuenas oeamenvnocms:

® BJIAJICHUC HABBIKAMUW KOHTPOJIA U OLICHKHU CBOCH ACATCIIBHOCTH, YMCHUEM MTPCABUACTD BO3MOXKHBIC PE3YJIbTATEI CBOUX ,ZI@fICTBI/IﬁI

e opraHuzanusa y9eOHOU eATEeTLHOCTH: TIOCTAHOBKA IIEJIH, TNIAHUPOBAHUE, ONIPEACIICHUE ONTUMAILHOTO COOTHOIICHHMS TIEJIH U CPE/ICTB.
BoripaboTka KoMneTeHUMI:

06&6062(1308ameﬂbﬂb1x, 3HAHMEBO - MPEAMETHBIX ( YEG6HO - ITIO3HaBaTCJIbHAA U I/IHgl!O[ZMa!!I/IOHHaﬂ KOMIETEHIIUA)

v/ CaMOCTOATENLHO ¥ MOTHBMPOBAHHO OPraHM30BHIBATH CBOIO MO3HABATEIBHYIO JEATEIBHOCTH (OT MOCTAHOBKH ILIENU 0 MOJYYEHUS U OLIEHKH
pe3ynbTaTa);

v/ HCIOJIb30BaTh BJIEMEHTHI NPUYMHHO-CIEACTBEHHOIO M CTPYKTYPHO-(DYHKIMOHAJIBLHOTO aAHAJW3a, ONPENENATh CYIIHOCTHBIE XapaKTEPUCTUKH
n3ydaeMoro o0beKTa, pa3BEPHYTO 0OOCHOBBIBATH CY)KJICHHUS, aBaTh ONPEICIICHUS, TPUBOIUTH JOKa3aTEIbCTRA;

v HICII0JIb30BaTh MYJIBTHMEIMIMHBIE PECYPCHl M KOMITBIOTEPHBIE TEXHOJIOIHH JUIs 00pabOTKH, Iepeiadn, MaTe MaTH3alliK HH(MOPMAIIH, TIPE3EHTAI[HN
Pe3yJIbTaTOB MO3HABATEIILHOW M MPAKTHUECKON JACATEIIbHOCTH;

‘/OHGHI/IBaTB U KOPPCKTHUPOBATH CBOE MOBEJICHUE B oxpymaromeﬁ Cpeac, BLIINMOJHATL 9KOJIOTHYCCKUC Tpe6OBaHI/I${ B HpaKTquCKOﬁ ACATCIBHOCTHU U
MOBCEIHEBHOM KH3HH.
v

Ilpeomemno-opuenmupo8anHvlx, PenpoOyKMUBHO — 0eameIbHOCHHbIX _(COUUAIbHO _— mMpYyo006as U __KOMREHMEHUUs _JUYHOCHHOZ0
camocoeepmencmsosanuﬂ)

v' IIOHMMAaTh BO3pacTaromyr0 poJib HAYKH, YCUJICHUC B3aUMOCBA3M U B3aMMHOTO BJIMAHUA HAYKH W TCXHHUKHU, IIPCBPALICHUC HAYKH B

HEMMOCPCACTBCHHYIO ITPOU3BOJUTCIIBHYIO CUITY O6H.[CCTBE[;
0CO3HaBaTh B3alMOICHCTBHE UEIIOBEKA C OKPY)KaIOH_Ieﬁ CpG)lOfI, BO3MOXKHOCTH U CIIOCOOBI OXpaHbl IPUPOABI;

pa3BUBaTh MO3HABATCIIBHBIC MHTCPCChI U MHTCIIJICKTYAJIbHBIC CIIOCOOHOCTHU B nmponecce CaMoOCTOATCIBHOTO HpI/IO6peTeHI/I}I (I)I/ISI/ILICCKI/IX 3HAHHUH C
HCIIOJIb30BAHHUEM PA3JIMYHBIX UCTOYHHUKOB I/IH(I)OpMaI_[I/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;

v
v



BOCIUTHIBATh YOSKIEHHOCTh B TMO3UTUBHON POJM (DPM3HMKH B JKU3HU COBPEMEHHOTO OOIECTBAa, MOHUMAHHE IMEPCIEKTUB PAa3BUTUS SHEPTETHKH,
TpaHCIOPTA, CPEACTB CBS3H U JIP.;

OBJIaICBATh YMCHHUAMU ITPUMCHATD IMOJIYYCHHBIC 3HAHUA I O6’b$[CH€HI/I$I pa3H006pa3HI)IX (1)I/I3I/I‘-ICCKI/IX $[BJ'I€HI/II71;

INPUMCHATH IIOJYYCHHBIC 3HAHUA W YMCHHA [JIA 0e30macHOro HMCII0Jb30BaHUS BE€IICCTB W MCEXAaHHU3MOB B 6I)ITy, CETbCKOM XO3SHCTBE H
IMPOU3BOJACTBC, PCHICHUA IMPAKTHYCCKUX 3ala4d B HOBCGILHCBHOﬁ JKU3HHU, OPCAYHPCKIACHUSA SIBJICHI/If/'I, HaHOCAIIUX BpPEA 3J0POBBIO YCJIOBCKA U
OKpYXKarollen cpee.

AN

IlenHocmHO — cMbIC108011, OOUWLEKYIBIMYPHOU U KOMMYHUKAMUBHOIL

v/ IOHMMATh [EHHOCTHbIE OPHEHTAINH YUYCHUKA, €r0 CIIOCOOHOCTD BUJIETH M TIOHUMATh OKPYKAIOIIUIi MUD
v yMeHHE yYEeHHKa BHIOMPATH II€JIEBBIE M CMBICIIOBBIE YCTAHOBKHU JUISl CBOMX JICHCTBUI U MOCTYIIKOB
v' TlproGpeTeHure ONbITa OCBOECHUS YUCHUKOM HAyYHOM KapTHHBI MUpa

4 OBJ'Ia,HeHI/Ie crocodamu BSaHMOJIefICTBI/IH C OKpYyXaromuyMi U YIaJICHHBIMHA JIIOABMUA U CO6I)ITI/I$IMI/I, YMEHHUE 3aJlaBaTh BOIIPOC U BECTH ANCKYCCHUIO,
BJIAJICHUEC pa3HBIMU CONHUAJIIBHBIMU POJIAIMHA B KOJIJICKTHUBE

Dopmuposanue YHUBEPCATLHBIX YUEOHBIX OCliCH UL

[lepemeHbl, MPOUCXOAAIINE B COBPEMEHHOM OOIIECTBE, TPEOYIOT YCKOPEHHOTO COBEPIICHCTBOBAHMUS 00pa30BaTEILHOTO IIPOCTPAHCTBA, OTIPEICICHUS
1esielt 00pa3oBaHMsI, YIUTHIBAOIINX TOCYIapCTBEHHBIE, COMAIBHBIC U IMYHOCTHBIC IOTPEOHOCTH U HHTEPECHL. B CBS3M C STHM MPHOPUTETHHIM
HaIpaBJICHUEM CTAHOBHTCS 0OECIIeYeHUE Pa3BUBAIOIIETO MOTESHITHANIA HOBBIX 00pa30BaTeIbHBIX CTAHAAPTOB. Pa3BUTHE TMYHOCTH B CUCTEME 00pa30BaHHS
obecrieunBaeTcs, MPEkKIe BCEro, yepe3 (GopMHUpPOBAHNE YHHBEPCAIBHBIX YUeOHBIX aecTBui (YY), KOTOpbIE BEICTYNAIOT HHBAPHUAHTHOM OCHOBO i
00pa30BaTEIILHOTO U BOCIUTATENBHOTO Iporiecca. OBlajieHne y9alliMHCs YHUBEPCATBHBIME Y4eOHBIMH JCHCTBUSIMU BBICTYIIAET KaK CIIOCOOHOCTH K
CaMOPAa3BUTHIO U CAMOCOBEPIICHCTBOBAHUIO ITyTEM CO3HATEIILHOTO M AKTUBHOTO MTPHCBOCHUS HOBOTO COIMAIBLHOTO OmbiTa. Y'Y/ c031al0T BO3MOXKHOCTD
CaMOCTOSITEIILHOTO YCIEITHOTO YCBOCHHS HOBBIX 3HAHUMN, YMEHUH M KOMIIETCHTHOCTEH, BKITIFOUAsi OPraHU3aII0 YCBOCHUS, TO €CTh YMEHUS YIUThHCS.

B IIAPOKOM 3HAUCHUHN TCPMHUH «KYHUBCPCAJIbHBIC y‘le6HI>Ie JEUCTBUS» O3HAYAET YMCHHUC YUUTHCH, T.C. CIIOCOOHOCTD CY6T>CKT8. K CaMOpPa3BUTHUIO U
CaMOCOBCPHICHCTBOBAHUIO ITYTEM CO3HATCJIBHOI'O U AKTUBHOT'O ITPUCBOCHUS HOBOI'O COLIMAJIBHOT'O OIIbITA.

B 6onee y3xkoM (COOCTBEHHO NCUXOJOIMUECKOM 3HAUEHUH ) TEPMUH «yHUBEPCaIbHbIC YUeOHbIE TEHCTBUS» MOYKHO ONPEAEIUTh KaK COBOKYITHOCTb
crocoOoB JIeHCcTBUS ydallerocs (a TakKe CBSI3aHHBIX C HUMU HaBBIKOB y4eOHOM paOoThl), 00€CeunBaIOIIUX €ro CIOCOOHOCTh K CAMOCTOSITEIbHOMY
YCBOEHHIO HOBBIX 3HAHUN M YMEHHH, BKIIOYasi OPraHU3aLUIo 3TOTO Mpoliecca. Y HUBepcaabHble yueOHble aeiicteus (YY) noapasaenstorcs Ha 4

TPYIIBL: PETYJIATUBHBIC, INYHOCTHBIE, KOMMYHUKATUBHBIC U ITIO3HABATEIIbHBIE.

®opmupoBath Y'Y ]l Ha ypokax (U3MKU MPU N3YYEHUH KOHKPETHBIX TEM ILKOJIBHOTO Kypca B 8 kinacce oTpaxensl B KTII.



PesynbTaToM ¢popMupOBaHNsS YHMBEPCAJIbHBIX y4eOHBIX AelCTBUH OyayT SIBJSATHCH YMEHHS:

e IPOU3BOJILHO M OCO3HAHHO BJIJI€Th OOIIMM NIPUEMOM PEILIEHUS yIeOHbIX 3a/1a4;

e  HCHOJB30BATh 3HAKOBO-CUMBOJIMUYECKHE CPEJICTBA, B TOM YHCIIC MOJICIIA M CXEMBI JUIS PEeIIeHUsT yIeOHBIX 3a/1a4;

e YMETh OCYIIECTBIISITh AHATH3 OOBEKTOB C BBIJICIICHUEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX IIPU3HAKOB;

e yYMETh OCYLIECTBISITh CHHTE3 KaK COCTABJICHHE LIEJIOTO U3 YacTeH;

e YMETh OCYILIECTBISITH CPABHEHHE, KIIACCU(PHUKAIIMIO 110 33JaHHBIM KPUTEPHUSIM;

e yMETh YCTaHABIUBATH MPUUYNHHO-CIICICTBEHHBIC CBSI3H;

e yYMETh CTPOHTH PACCYKIEHHS B OPME CBSI3U MPOCTHIX CYKACHUH 00 00BEKTE, €r0 CTPOCHUH, CBOMCTBAX U CBI3SX;

e BIJAJETh OOIIMM IIPUEMOM pEeLIeHUS YUeOHBIX 3a/]aY;

e  CO3/aBaTh M MPEOOPA30BBHIBATH MOAECIH U CXEMBI ISl pEIICHUS 3a/1a4;

e YMETh OCYIIECTBIIATH BEIOOP Hambosee 2(HEeKTUBHBIX CITIOCOO0B perieHus: 00pa30BaTENbHBIX 3a7a49 B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBUHN

6.Tpebosanus K ypoernio no020mo6éKu 6blNYCKHUKA 8-20 Kaacca

B pe3ynbmame uzyuenus uzuxu yuenux 8 knacca 00nxicen.

3HATH/MOHUMATh:

Cmbicn nonamuii: GusnvecKoe sBICHUE, PU3NUSCKUNA 3aKOH, B3aUMOJICHCTBHE, JICKTPUICCKOE T0JIe, MArHUTHOE T0JIE, aTOM;

Cmoicn puzuueckux éenuyun: BHyTPEHHSS SHEPTHs, TEMIIEpaTypa, KOJIHMYECTBO TEIJIOTHI, BIAXKHOCTD BO3yXa, SJEKTPUUYCCKUN 3apsii, cujia
ANEKTPUYECKOTO TOKA, DJICKTPUUECKOE HAIIPSIKEHUE, DIICKTPUUECKOE CONTPOTUBIICHHE, pad0Ta U MOIIIHOCTD IEKTPHUIECKOTO TOKa, (POKYCHOE PACCTOsTHUE
JIMH3EI,

Cmbicn puszuueckux 3aKoH06: COXpaHCHHS DHEPTUHU B TEIJIOBBIX IIPOIIECCax, COXpaHEHUS AIEKTPUIECKOTO 3apsaaa, Oma g ydactka nenu, Jpxoyss —
Jlenna, mpsAMOJIMHEHHOTO PacCIPOCTPaHEHUS CBETA, OTPAKCHUS M MPEJIOMIICHHUS CBETA,

YMerh:

Onucvieamo u 00vAcHAmMb GU3NYECKUE SIBICHUS: TEIUIONPOBOAHOCTh, KOHBEKIIUIO, H3Ty4YeHUE, UCTIApEHUE, KOHJICHCAIINIO, KUIIEHUE , TIJIaBJICHHUE,
KPUCTAJUTM3ALIHIO, JICKTPU3AIMI0, B3aUMOJICHCTBUE JICKTPUUYECKUX 3apsI0B, B3aUMOICHCTBUE MAarHUTOB, JIEHCTBHE MAarHUTHOTO TT0JIsI HA MPOBOJTHHK C
TOKOM, TEIUIOBOE JICHCTBHE TOKA, OTpaKEHUE/ IIPEIIOMIICHUE CBETA;

Hcnonvzosams Guzndeckrie mpudbOPsI U U3MEPUTEIbHbIE HHCTPYMEHTHI 17151 U3MEpeHHs (PU3NUECKUX BEIIMYUH: TeMIEepaTypbl, BIAKHOCTH BO3IyXa,
CHWJIBI TOKA, HATIPSKEHUS!, COMTPOTUBIICHHUSI, paOOTHI M MOIITHOCTH DJIEKTPHUECKOTO TOKa,

Ilpeocmagname pezynvmamer U3MEpeHUN B BHJE TaONUL, I'paMKOB M BBISABIATH HAa ATOH OCHOBE SMIMPHUYECKHE 3aBHCHMOCTH: TEMIIEpaTypbl
OCTBIBAIOLIEH BOJBI OT BPEMEHH, CUJIBI TOKA OT HANPSKEHHS HA y4acTKe LEMH, YIila OTPaKE€HUs OT yrja MaJeHus, yria NPeJoMIIEHHs OT yIila MaJeHus;

Buipasicamv pezyromamor n3MepeHnil 1 pacueToB B enHNLAX MexnyHapoaHol cucreMsl CU;

Ilpueooume npumepst IPaKTUUECKOTO UCTIOIH30BAHUS (PU3UUECKUX 3HAHUH O TEIUIOBBIX, HJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX SIBICHUSX;

Pewamp 3a0auu na npuMeHeHne (U3NUECKUX 3aKOHOB: COXPAaHEHHs SHEPIrUHU B TEIUIOBBIX MpolleccaX, COXpaHEHHs AIIEKTpUYECcKoro 3apsina, Oma amis
yuyacTka uenu, Jpxoyns — Jlenna, npsMoJIMHENHOTO pacIpOCTPAHEHHS U NIPEIIOMIIEHNUS CBETA;



Ocywiecmenames camocmoamenvuplii. nouck WHOOPMAIMKA ECTECTBEHHOHAYYHOTO COJIEPXKAHHMSI C MCIOJIb30BaHHEM pPAa3JIMYHBIX HMCTOYHHKOB
uHpopMmanuu ( y4eOHBIX TEKCTOB, CIPABOYHBIX M HAYYHO — MOMYJISAPHBIX W3JIaHHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00paboTKy H
IIpeJICTaBJICHNE B PA3IMUHbIX (popMax ( CIOBECHO, C IOMOIIbIO PUCYHKOB U IIPE3EHTALINN);

Hcnonvzoeams npuobpemennvie 3HAHUA U YMEHUA B TIPAKTHUECKOW JNEATEIHOCTH W TOBCETHEBHOW JKM3HU JUIs oOecriedeHusi 0€30MacHOCTH B
IIPOLIECCE KU3HEAEATEIBHOCTH.

7.Pe3yibmambl_ 0ceoeHus Kypca dma’uku

Juuynocmusle pe3yipmamaoi:

- CbOpMI/IpOBaHI/Ie MO3HAaBAaTCIbHBIX UHTECPCCOB, HHTCIJICKTYAJIbBHBIX U TBOPUCCKUX crmocoOHocCTEH ydamunuxcs,

- Y6G}K21€HHOCTI) B BOSMOXHOCTHU IMMO3HAHUA IIPUPOAELI, B HeO6XO)II/IMOCTI/I pPa3syMHOTO MCIIOJB30BaHUA )IOCTI/I)KGHI/II\/’I HAayKHU U TEeXHOIOTHH
I TadbHEeHIero pa3BUTHS YEJIOBEYECKOTO 00MecTBa, YBaXXEHHE K TBOPIAM HayKH, OTHOIIEHUE K (HU3UKE KaK K DIIEMEHTY
o0meyes0BeYeCcKON KyJIbTyphl;

- CAMOCTOSITEJIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUHM U NMPAKTUUYECKUX YMEHUH;

- MOTHBAIM 00pa30BaTENbHON AEATEIBHOCTH IIKOJHHUKOB Ha OCHOBE JUYHOCTHO OPHEHTUPOBAHHOTO MOJIX0/a;

- popMupOBaHHE IIEHHOCTHBIX OTHONIEHUH K IPYT APYTY, YUUTENII0, aBTOPAaM OTKPBITHH U N300peTEeHUH, pe3yibTaTaM 0O0ydeHHS.

MemanpeomemHuble pe3yibmamol.:

- OBJIAQJICHUE HAaBBIKAMHU CAMOCTOSTEIBHOTO MPUOOPETEHHUS HOBBIX 3HAHUN, OpTaHU3AUHU YYCOHON NEATEIbHOCTH, MTOCTAHOBKH IIEJIEH,
IJIaHUPOBAHUS, CAMOKOHTPOJS M OIIEHKH PE3yJIbTAaTOB CBOCH JAEATEIBHOCTH, YMECHUSIMH MPEABUIECTH BO3MOKHBIE PE3YJbTAaThl CBOUX
e CTBUI,

- IOHUMAaHUE Pa3JIUUYUN MEXKIY UCXOTHBIMH (AaKTaMU M TUIMOTE3aMHU I UX OOBSICHEHHS, TCOPETHUYCCKUMHU MOJICISIMH U PEalbHBIMU
00bEeKTaMHU, OBJIAJICHHE YHUBEPCAIbHBIMU YUCOHBIMU ACHCTBUIMHU HAa IpUMEpPax TUMOTE3 Ui OOBSCHEHUS U3BECTHBIX (PAKTOB U
AKCIMIEPUMEHTAJIbHONW MPOBEPKH BBIIBUTAEMBIX THIIOTE3; pa3pabOTKU TEOPETUYCCKUX MOJACICH MPOIECCOB UM SIBJICHUI,

- IpUOOpETEHHNE OMBbITA CAMOCTOSATEIBHOTO MMOKUCKA, aHAIKU3a U 0TOOpa HHGOPMAIIMH C UCITOJB30BaHUEM Pa3JIMYHBIX HCTOYHUKOB U
HOBBIX HH(ODOPMAIIMOHHBIX TEXHOJIOTHUH JJI5 PEIICHUS MOCTABJICHHBIX 3a71a4;

- dopMupoBaHUE YMEHUN BOCIPUHUMATD, IepepadaThiBaTh U NPEAbABISATh HHPOPMALIUIO B CIOBECHOM, 00pa3HOil, CHMBOJIHYECKON
dbopmMax, aHaANTU3UPOBATH U MepepadaThHIBaTh NOJNYYCHHYI0 HHGOPMAIUIO B COOTBETCTBHUHU C MOCTABICHHBIMH 3aJlauaMU, BBIACIATH
OCHOBHOE COJEpKaHUE MPOUYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHl HA MOCTABJIEHHBIE BONPOCHI U U3JaraTh €ro;

- pa3BUTUE MOHOJOTUYECKON M AUATOTUYECKON peuH , YMEHHS BhIpakKaTh CBOU MBICIU U CIOCOOHOCTH BBHICAYIIMBATH COOECETHUKA,
MOHUMATh €ro TOUKY 3p€HHs, MPU3HABATh NIPaBO APYroro 4eJIOBEKa Ha MHOE MHEHHUE;

- OCBOGHHUE MPUEMOB JEHCTBUN B HECTAHIAPTHBIX CUTYAlUSIX, OBJAJECHUE IBPUCTUUECKUMHU METOJaMH PEIICHUS MPOOIeM;

- dopMupOoBaHUE YMEHUH paboTaTh B IPYyNIe C BHIMOJIHEHHEM Pa3IUYHBIX COIMATBHBIX POJEH, IPEACTaBIATh U OTCTAUBATh CBOU
B3TJSA/IBI U YOCKACHUS, BECTH AUCKYCCHUIO




Ilpedmemmusvie pesyrvmamaul:

- 3HaHUS O MPUPOJAE BAXHEHIINX (U3UUECKHUX SIBJICHUH OKPYXKAIOMET0 MUPa U MOHUMAaHUE CMbICIa (PU3MIECKUX 3aKOHOB,
pPacKpbIBAIOIIUX CBsI3b U3YYECHHBIX SBJICHUN;

- YMEHHUS MO0JIb30BAaThCSI METOJAMU Hay4YHOT' O MUCCIEA0OBAHUS SIBJEHUN NPUPOJIbI, IPOBOAUTH HAOIIOAEHUS, NIJIAHUPOBATh U BBINOJIHATH
KCIEPUMEHTHI, 00pabaThIBaTh Pe3yJbTaThl H3MEPEHUH, MPEICTABISATH PE3YyJbTAThl H3MEPEHUH C MOMOIIBIO TabnuIl, TpadUKOB U
dbopmyn, oOHapYKUBATHh 3aBUCUMOCTH MEXAY QU3NUECKUMH SBICHHUSAMHU, OOBIACHATH MOJTYyYECHHBIE PE3YIbTATH U JAEIaTh BBIB OJbI,
OLICHUBATh I'PAHULBI NOTPEUIHOCTEN PE3yAbTATOB U3MEPEHU;

- YMEHUS NPUMEHATh TEOpETUUYECKHE 3HAHUSA N0 (U3UKE Ha IpaKTUKE, pelaTh GU3ndecKrue 3aJauyl Ha MPUMEHEHHUE NOJTYyYEHHBIX
3HAHHH;

- YMEeHHUS U HaBBIKU NPUMEHATHh NOJy4€HHbIE 3HAHUS 11 OObSICHEHUS MPUHIUIOB JEHCTBUSA BaXHEHIINX TEXHUYECKUX YCTPOUCTB,
pEeIIeHNs NPAKTUYECKUX 3a]la4 MOBCEJHEBHOMN KMU3HU, PAllMOHAJIBHOTO NPUPOJONOIb30BAHNSA U OXPAHbl OKPYXAKOIWIEN CpeasbI;

- dopMupoBaHue yoexIeHHUs B 3aKOHOMEPHOU CBSI3U U MO3HABAEMOCTH SBJIEHUN NPUPOABI, B 00BEKTUBHOCTH HayYHOT'O 3HAHUS,
BBICOKOW IIEHHOCTH HAyKW B PA3BUTUM MATE€PUAIBHON U JYXOBHOW KYJIBTYPHI JHOAEH;

- pa3BUTHUE TEOPETUUYECKOTO MBIIIJIEHUS HAa OCHOBE (OPMHUPOBAHUS YCTAaHABIUBATH (aKThl, pa3auyaTh IPUYUHBI U CIEACTBUS, CTPOUTH
MOJI€IU U BBIABUTATh TMIOTE3bl, BEIBOAUTH U3 dKCIIEPUMEHTAIbHBIX (PAKTOB M TEOPETHUUYECKUX MoJene pu3nyeckue 3aK0OHBI;

- KOMMYHUKATUBHbIE YMEHHSA JTOKJIAJbIBAaTh O pe3yJbTaTaXx CBOEro MCCIEA0BaHMsA, y4aCTBOBATh B JUCKYCCUH, KPATKO U TOYHO OTBEYATh
Ha BOIPOCHI, UCIIOJIb30BaTh CIIPABOYHYIO JUTEPATYPY U APYTrue UCTOUHUKU UHPOPMAILIUH.

8.Cucmema ouenku
OueHKa 0TBETOB yYalmxcs

OneHka «5» CTaBUTbCA B TOM CIIy4ae, €CiH yJalluiics oKa3blBaeT BEpHOE MOHUMAaHKUEe (PU3UUYECKOM CYIIHOCTH pacCMaTpUBAEMBIX SIBJICHHUM U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHIA, a TaK K€ MPaBUIbHOE ONpeecHre GU3NICCKUX BEJIMUNH, UX SAMHUIL U CIIOCOOOB U3MEPEHUS: TIPABUIILHO
BBITIOJTHSIET YEPTEXKH, CXEMbI U TPa(UKH; CTPOUT OTBET 10 COOCTBEHHOMY IUIaHY,

COIIPOBOK/IAET PAacCKa3 COOCTBEHHBIMU IPUMEPAMHK, YMEET MPUMEHSTh 3HAHHSI B HOBOM CUTYAIIMH ITPH BHIMIOJIHEHUH MTPAKTHYECKHUX 3a/IaHUI; MOX €T
YCTAaHOBHTH CBSI3b MEXK/Y H3y4aeMbIM M PaHee H3yYCHHBIM MaTEPUAIIOM IO Kypcy (DU3UKH, a TAKXKE C MATEPUAIIOM, YCBOCHHBIM TIPU M3YYCHUU IPYTUX
MPEIMETOB.

Onenka «4» CTaBUTHCS, €CIIM OTBET yUYEHUKA yIOBJIETBOPSET OCHOBHBIM TPEOOBAHMSIM Ha OLIEHKY 5, HO JIaH 0e3 UCI0JIb30BaHUS COOCTBEHHOTO IJIaHa,
HOBBIX ITPUMEPOB, 0€3 TPUMEHECHHUS 3HAHHI B HOBOU CUTYallMU, 6€3 UCIOJIb30BaHUS CBS3EH ¢ paHee N3YUYCHHBIM MaTepPHAJIOM U MaTEPUAIIOM, YCBOCHHBIM
IIPU U3YYEHHUH JIp. IPEAMETOB: €CJIN yJaluiics JOMyCTHII OJIHY OLIMOKY MU He 0oJiee ABYX HEIOUETOB U MOXKET UX UCIIPABUTh CAMOCTO ATEJIBHO WIIH €
HEeOO0JIBIION TOMOIIBIO YUUTEIS.

Ouenka «3» CTaBUTHCS, €CIU YYAIIUNCS TPAaBWIBHO MOHUMAET (PU3MUYECKYIO CYIIIHOCTh PACCMAaTPUBAEMBIX SIBIICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE
UMEIOTCS OT/IeNIbHBIE IPOOEbI B YCBOEHUH BOIIPOCOB Kypca (DU3HUKH, HE MPENATCTBYIONIME JaIbHEHIIEMY YCBOSHUIO BOIIPOCOB MTPOrPpaMMHOT0 MaTepHuaa;
yMeeT NMPUMEHATh NOJTy4YE€HHbIE 3HAaHUS NP PEIICHUH MPOCTHIX 3a/1a4 C UCIOJIb30BaHUEM FOTOBBIX (JOPMYII, HO 3aTPyIHSACTCA MIPU PELICHUH 3aj1aY,
TpeOyroImuX mpeodpazoBaHus HEKOTOPBIX (popMyIt, TomycTull He Oosiee 0AHOM rpyOoit omMOKK U JBYX HEIOUETOB, HE OoJiee OHON TpyOoil 1 0THOM
Herpyooit ommoOku, He 60s1ee 2-3 HerpyObIX OINOOK, OJJHOM HEerpyOoi OMOKH U TPEX HENOUYETOB; NOMYCTHI 4-5 HETOUYETOB.




OneHka «2» CTaBUTCS, €CIIM YUaIIUNCs He OBJIAC] OCHOBHBIMY 3HAHUSIMH U YMCHUSIMU B COOTBETCTBUU C TPEOOBAHUSAMH MPOrPAMMBI M JIOMTYCTHIT
0oJIblIIE OLIMOOK ¥ HEIOUYETOB YEM HEOOXOIUMO JUIS OLIEHKH «3».
O1eHKa KOHTPOJLHBLIX PadoT

OneHka «5» cTaBUTCA 32 pabOTY, BBIMOJHEHHYIO TOJTHOCTBIO 03 OMMUO0K W HEITOYETOB.

Ounenka «4» craBUTCS 32 pabOTy BBINIOJHEHHYIO TOJHOCTBIO, HO TIPU HAJMYUU B Hel He Oosee oIHOW rpy0Oi W OJHOW HErpyOo# OMMOKH U OJHOTO
HenouéTa, He OoJiee TPEX HEAOUETOB.

Ounenka «3» CTaBUTCA, €CIU YYEHHUK NPABUIBHO BBIMOJIHMI HEe MeHee 2/3 Bcedl pabOThl WM JOMyCTUI He OoJjiee OAHON rpyOod OMIMOKM H.JABYX
HeZ04YE€TOB, HE Oosiee OAHOM rpyOol OMMOKM M OJHOUM HerpyOoil ommOku, He OoJjiee Tpex HEerpyObIX OIIMOOK, OJHONW HErpyOood OmHOKM U Tpex
HEJOYETOB, TIPU Hanu4uu 4 - 5 HEeAOYETOB.

Ouenka «2» CTaBUTCS, €CJIM YUCIIO OMMOOK U HEAOUYETOB NMPEBBICUIIO HOPMY JUISl OLIEHKU 3 MJIM MIPAaBUJILHO BBINIOJIHEHO MeHee 2/3 Bcell paboThl.

Ounenka 1a60paTOPHBIX PadoT

OueHka «5» CTaBUTCS, €CIIM yYalTUHCs BBITIOIHSAET padoTy B MOJJHOM 00BheMe ¢ COONTIOICHHEM HEOO0X0UMOH MOCIIeI0BATEILHOCTH TTPOBEICHHS OTIHITOB
U U3MEpEeHMH; CaMOCTOATENbHO U PALMOHAIBHO MOHTHpPYET HE0oOXoauMoe OO0OpyIOBaHHME, BCE ONBITHI IMPOBOJUT B YCIOBUSAX M PEKUMAX,
00eCneunBarONIMX TOJTYICHUE TPABHIBHBIX PE3YyJIhbTaTOB M BBIBOJOB; COOJIOAAaET TpeOOBaHWS IMpaBWJI OS30TACHOCTH TPYAA; B OTYETE MPABHIBHO M
aKKypaTHO BBITOJHSET BCE 3aMUCH, TAOIHIIbI, PUCYHKH, YEPTEXKH, TpadUKU, BEIUMCICHUS; IPABUIIHHO BBIIOJIHIET aHAIN3 TOTPEIIHOCTEH.

Ounenka «4» CTaBUTCS, €CJIM BBIOJHEHBI TPeOOBaHMS K OLIEHKE «5» , HO ObUIO JOMYIIEHO JBa - TPU HEJO0YeTa, He Oojee OAHON Herpyool OmHOKU U
OJHOT'0 HeJo4Y€eTa.

Onenka «3» CTaBUTCS, €ClIM padoTa BBHIMOJIHEHA HE TIOJHOCTBIO, HO OOBEM BBINIOJHEHHOW YacTH TAaKOB, ITO3BOJISICT MOJYYHUTH IPABHIbLHBIC
pe3yNbTaThl ¥ BBIBOJIBL: €CJIM B XOJI€ IPOBEACHUS ONbITA U U3MEPEHUN ObUIH IOMYIIEHbBI OITHOKH.

Onenka «2» CcraBUTCS, eciM paboTa BHINOJHEHA HE IOJHOCTBIO M OOBEM BBITIOJHEHHOW YacTH pabOThl HE MO3BOJSET CAETAaTh MPABHIBHBIX
BBIBOJIOB: €CJIM OTIBITHI, U3MEPEHUS, BHIYMCIICHUS, HAOIIOICHUS IPOU3BOIMIINCH HEIIPABUIILHO.

Bo scex cnyuasx oyenka cnudicaemces, eciu yyeHuK He coon00an mpebosanus npagui 6e3onachocmu mpyoad.

Ilepeuens omuook:
I'pyosie ouuodKu

1. Hesnanwue onpenesieHnii OCHOBHBIX IOHATUH, 3aKOHOB, ITPABUII, TIOJIOKEHUI Teopuu, GopMyI, OOIIETPHUHATHIX CUMBOJIOB, 0003HAYEHHUS
(bu3MYECKUX BENUYNH, €IUHUIY U3MEPEHHUS.

2. HeymeHue BBIIENATH B OTBETE IJIaBHOE.

3. Heymenue npuMeHsTh 3HAHUS AJIS PELICHUS 3a7a4 U 0ObsICHEHHS (PU3MUECKUX SIBJICHHI; HEMTPABHILHO c(POPMYITHPOBAHHBIE BOMPOCHI, 3aJaHHS LU
HEeBepHbIe 0OBSCHEHUS X0/1a UX PEIlIeHNs, He3HAHHE MPUEMOB PEIICHHUs 3a/1a4, aHAJJIOTUYHBIX PaHee PEIICHHBIX B KIIACCE; OMIMOKH, MTOKA3bIBAIOIITUE
HEMpaBWJIbHOE IOHUMaHUE YCIOBUS 3a/1a4U WM HETPABUIIBHOE UCTOJIKOBAHUE PEILICHUS.

4. HeymeHnue yuTaTh U CTPOUTH rPaUKU U MPUHLUIHATIBLHBIE CXEMBbI



5. Heymenue moarotoBuTh K paboTe YCTAHOBKY WIIH JTJAOOpaTOpHOE 000PYAOBaHKE, TIPOBECTH OIBIT, HEOOXOAUMBIE PACYETHI WIIA UCTIOIB30BATh
MOJTy4YCHHBIE JIaHHBIE JJIS BHIBOJIOB.
6. HeOpexxHoe oTHOIIEHHE K J1a00pPaTOpPHOMY 000PYAOBAHHUIO U U3MEPUTEIBHBIM IPUOOPAM.

~

Heymenwne onpenennTs NOKa3aHUs U3MEPUTEIILHOTO IPUOOpa.
8. Hapymenue TpeboBaHUi MpaBMIl OE30MIACHOTO TPY/a MPH BHITIOJTHEHHH SKCIIEPUMEHTA.

Hezpyovie outuoku
1. Herounoctu ¢hopMyIHpPOBOK, ONIPEACIICHUM, 3aKOHOB, TEOPHil, BRI3BAHHBIX HETIOJTHOTON OTBETA OCHOBHBIX MPU3HAKOB OTIPEACISIEMOTO MOHSITHS.
OmmuOKu, BEI3BaHHBIE HECOOITIOICHUEM YCIIOBUN TTPOBEACHHUS OTBITA WJIH U3MEPEHUMN.
2. OmuOKHu B yCIOBHBIX 0003HAUCHUSAX HA IPUHIMITHAIBHBIX CXeMaX, HETOYHOCTH YePTEKEH, rpadiKoB, CXEM.
3. TIpomyck mivM HETOYHOE HAIMCAHNE HAMMEHOBAHUH €IMHHUI (PU3HUSCKUX BEITUIMH.
4. HepanunoHanbHbII BEIOOP X0/1a pelIeHusI.
Heoouemoi

HepaHI/IOHaJ'II)HBIe 3aIMUCH IIPU BBIYUCIICHUAX, HEPATHUOHAJIIBHBIC ITIPUCMBI BBIqHCHeHHﬁ, HpeO6p330BaHI/H71 " pCIICHUA 3a/1a4.
ApupmeTrueckre OMMOKN B BBIYUCICHUSX, €CITU 3TH OIMIHOKK TPy00 HE MCKAXKAIOT PEaTbHOCTh MOJYYEHHOTO pe3yibTaTa.
OTnenbHbIe OTPENTHOCTH B (POPMYIIMPOBKE BOIIPOCA M OTBETA.

HeGpexxHoe BBITOTHEHHE 3aIiCcel, YePTEKEH, CXeM, rpaduKoB.

Opdorpadudeckre 1 MyHKTYallMOHHBIE OITUOKH
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CoOeporcanue mamepuana KomMniekma NOIHOCMbIO coomeemcmeyem [lpumeprnoti npoepamme no usuxe ocHO8HO20 00uje20 00pa308aHus,
0053amenbHOMY MUHUMYMY cooepacanus. Komniexm pexomenoosan Munucmepcmeom obpasosanus PO

Koumponvro — usmepumenvuvie mamepuanvl, HanpasieHHble HA U3VYEHUE YDOBHA:




¢ 3HAHUI OCHOB (PM3UKHM (MOHOJIOTUYECKUN OTBET, IKCIPECC — ONPOC, (PPOHTAIBHBIN ONMPOC, TECTOBBINA ONPOC, HANMMCAHUE U 3aIIUTa COOOIIECHHS MO
3aJJaHHOM TeMe, 0ObSICHEHUE IKCIIEPUMEHTA)

¢ NPHOOPETEHHBIX HABBIKOB CAMOCTOSTEIILHON M MPAKTUYECKOUN JEATEIHHOCTH ydammxcs (B XOJIe BBIMOJHEHUS Ja0OPATOPHBIX paboOT U pEHIcHUs
3a/1a4)

® pPa3BUTBHIX CBOWCTB JIMYHOCTH: TBOPYECKHUX CIIOCOOHOCTEH, MHTEpeca K U3YYEHHI0 (U3HKH, CaMOCTOSATEIbHOCTH, KOMMYHHUKAaTHUBHOCTH,
KPUTHYHOCTH, PEIIEKCHH.

Hcnonv3zyembie mexnuueckue cpeocmea
e [lepcoHanbHBIN KOMIBIOTED
e  MynbTUMEIUIHBIN IPOEKTOP

Hcnonvzyemble mexnonocuu: 310poBbecOCPEKEHUS, MPOOIEMHOTO OOyYeHHS, MEAaroruKa COTPYJHHYECTBA, PA3BUTHS HCCIIEAOBATEIIHCKAX HABBIKOB,
i depeHITUPOBAHHOTO MOAX0Aa B 00YUYEHUH PAa3BUTHUS TBOPUECKUX CITOCOOHOCTEH

Qopazosamenbrble QucKu
VY4eOHbIe TIEMOHCTPAIMH 110 BCEMY KypcCy (GM3UKHA OCHOBHOM IIKOJIBI ¢ TOAPOOHBIMH KoMMeHTapusmu. DVD muck.6 UMI] Apcenan o6pazoBanus, 2012
Ilpezenmayuu, co3laHHBIE YYUTENIEM U ACTbMHU B IIpoliecce 00pa30BaTeIbHOIO Mpoliecca Mo Kaxa0i n3ydyaeMoil TeMe
Komnnexm gusuuecxkoeo I'MA obopyoosarus ons nposedenus 1abopamopHulx pabom
Tabnuyol
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3TanoHOM

KommynukaruBHbie: OnucbiBaloT
coaeprKaHue coBepLIaemMblX 4eNCTBui
C LleNIblo OPUEHTUPOBKMU NPEeAMETHO-
NPaKTUYECKON UK UHOI aeaTen

- 2 TpeGoBaHusi K YPOBHIO MOATOTOBKH IInanupyemoie pezynomanol IIpakTuka O6opyno HUcnoab3oBanue
- g DJIeMeHTBI COIePIKAHUS, odyuaromuxcs odyuenusn H3MepUTEeIH BaHMC % o0opynoBaHus
\& \'S g_ (orcuproim wipughpmom evioenenvi JIMYHOCTHBIE, HAemoncm £ 5 "Touka pocra"
= g = mamepuanst estnocauuiica na 'HA unu Mo3HaBaTeabHbIe, pavuu 3 =
g[ = g EF3) CryJIaTUBHbIC Buocoma % ;
E - - Mescnpeomemmuuie ceéazu pery ’ mepuan & 8
2| g F KOMMYHHKATHBHbIE Hpesenm
ayuu
8 3HATh: CMBICH (U3MYECKMX BEIMYMH | JIM4HOCTHbIE: Hcenenyior | poHTAIBH | Mpe3eH JlaGopaTopHbIit
> H HUMEDDBI TEILIOBBIX U 3aBUCUMOCTb HallpaBJICHUSA U CKOPOCTHU o . T MOM
g pUMED 5 «TEMIIEPATYPay. «CPEAHAS CKOPOCTh | 1enioofmena or pasioctn ewneparyp | PIA OTPOC, | TAIMSE 2 epMOMeTD,
2 SIEKTPUIECKUX ABJICHUU. TEIIOBOIO JIBUKEHUS», CMBIC]I | MosnaBarenbnpie:  Botemnor | YCTHBIC = AATIHK
= .
2 OCOBEHHOCTH JABIKCHUS MOJNEKYIL. | [OHSTHS «TEIIOBOE PABHOBECHS) goggynupym NOSHARATEILYIO 1S | ey 2 = g TeMIICPATYPEI
TpOAT JIoruy u eru o
& CBsi3b TeMIIEpaTyphI TE/A U Ymern: pas3yinyaTth TEIUIOBBIE | paccysuennit. BLUIBHTAIOT " 5 i
. CKOpPOCTH ABUKCHUA €TI0 MOJICKYIL. SIBIICHUS, aHaANU3UpOBaATH 000CHOBBIBAIOT TUIIOTE3bI, TPEJIAratoT 5 EZ‘ &
S
< z JIBIDkeHne MOJICKYII B rasax, 3aBHCHMOCTb TEMIICPATYphl Tea or | CMoco0r X mponepi - 82
3 = PerynsituBHbIe: DopMynupyoT A2 ?
2 JKUAKOCTAX U TBEPIBIX TCIIAX CKOPOCTH JIBMIKCHUSA €r0 MOJIEKYII I03HABATENBHYIO LEIb, COCTABISIOT E: zZ
=] IUTaH U MOCJIEAO0BATEIBHOCTD JeHCTBUI 8 = f
i B COOTBETCTBHUH C Hei R
o] KommynukaTupHsble: [Lnanupyior 2 = :
8 obue crocoOsl padoTel. Vcrnons3yoT = =
g AJICKBATHBIC SA3BIKOBBIC CPEACTBA I é z g
5 0TOOpaXKEHHsI CBOMX YYBCTB, MBICIICH 1 E =5
no0yXAeHUI § 2 5
= m &=
IIpesparenne sHepruu Tena B 3HaTh: IIOHATHE BHYTPEHHEH 3Hepruu | JImumocrnbie: OcywectsnaioT mukpo | MdpoHTaabH | Buoeo: o
- = MEXaHHYECKHX mporeccax. BHyTpeHHsis TeNa, CHOCOOBI M3MEHCHHs BHYTPEHHeii | OMPITel Mo peamsatian: pasnvino | pip ggoe npespa %
& E 3Heprus Teja. YBeJndeHHe BHyTPeHHeil SHeprum Cnoco6oB  M3MEHEeHWA  BHYTPeHHeit o o ’ cHe S
S = JHEPIHH TeJIa IyTeM COBEPIIEHNs PadoThl | o o, . HAGMIOZAT ¥  HCCIENOBATh SHeprun Tena YCTHBI IIeHH =
=] . ITo3naBare/jbHbIE: BbigenatoT | OTBETHI MEXaHUu !
= HaJl HUM WJIU ee yMeHbLIeHUe MPH
= 5 y p OpeBpallleHMe  DSHEpPrud  Tela B i
O coBepiieHNH padoThl TejoM. U3menenne peBpall P 3606”*'3””““ cmeicn 3anaum. YECKOU é
g 2 BHYTpeHHeil JHEPIHH Tela myTem MEXaHUYECKUX IIPOLECCaX, IPUBOIUTE | YcTaHasiusaioT NPUUYMHHO- SHEpTHH E
E E Tenuionepeaayn HpI/IMepLI HpeBpameHm 3HepFI/II/I HpI/I cneacTtBeHHble cBA3n, 3aMeHAT a,
Q
A ) & | Xumus HogbEME Tela, IPH €ro  IajcHum, | |oP/He! OPeAsneHnAMM BO =
— g = I A—— T — BH - PeryasituBHbie: COCTaBnAlT NnaH BHYTpEH o
= E ecmecmeosHaH yIp nocaenoBaTe/ibHOCTb LEeNCTBUN. HIOIO =
= =
£ Z 3]
= = 2
22 =
> 2 g
=
= = 5
m = o
=
o
(2]
=

0OBSCHUTH , YTO TAKOE UHPPA,

PK30TEPMHUYECKUH, CyOIuMarus, aMmopHbIH,




" TenJonpoBoIHOCTH — OTUH U3 BUIOB 3HATD: HNOHATHE | JIMuHOCTHBIE: Hccnenyror ®ponTansH | Buoeo: ; . JemoucTpanus
3aBUCHUMOCTb  TCILJIOIIPOBOJHOCTH  OT o - o =
§ TenJionepeayu. Pafnnlme «TeIUIONPOBOXHOCTEY o metcorsa Ha6nl:o or aens | BLH OMPOC, gz | «H3MeHeHHe
5 TENJIONPOBOAHOCTEH PA3IMYHBIX P : TEIIONpPO 8 g & | BHyTpeuHeii
3 BeniecTB. [IpumMepsl Terio06MeHa B v 5 ;‘_;’::::;‘:‘eﬁ:‘;:I};'feg‘gpamamT _ YCTHBIC BOJIHOCTb g E 8 | sHeprum reaa
) MeTh: OOBSICHATD TEIIOBBIE : OTBETHI A
g npupoze u TexHuke. Konpekuus B CHTYaIMH  pasiMuHBIME  CPEJICTBAMH pas3JIn4HbI : 5 % o NpU TPEHHH U
: JKUIKOCTIX U razax. OGbscHeHne sByenus Ha ocHOBE MKT, IPUBOIMTE | (pucynin, cumsomsi, cxemsi, 3mam). X S 80555 ynape» : 1aT4uK
= KOHBeKunn.gepgnaqa JHEPrumn TIPUMEPHI Teronepeaaun myTeMm OCO3HaHHO M NPOM3BOJIBHO CTPOST METaJIOB e E 2 g 3 TEeMIIEpaTyphl,
: & HU3JTy4eHueM UCOOCHHOCTHU BUJI0B PCUCBBIC BBICKA3bIBAHUS - >E s % [ |é JABC JTOCKH, IBC
o E Terutonepeiaun TeHHOHPOBOIIHOCTI{- IIpoBoautsb Peryastusubie: CraBar  yueGHYIO KOHBEKIIH =l é ch CBMHIIOBEIE
§ % Xumus, buonoaus. mexnuxa HCCICN0BATEIILCKNN SKCIICPUMCHT IIO | sanady Ha OCHOBE COOTHECEHHs TOrO, 1B “E E a s E TUTACTUHKH,
) l% : ecmecmeosnan., 2eo2pagus TEIIONPOBOAHOCTH Pa3IuIHbBIX :‘[L‘; g;“:;il‘fgg‘;: YCBOCHO, U TOrO, KULKOCTH | 2 & E g E MOJIOTOK.
—l - = Q 2 g
s o BCIICCTB u JIeTIaTh BBIBOZIA. | Kommynukarupubie: Yuarcs g g % g 'S ,Z[F[MOHCTpaHHSI
Z 2 [IpuBoauTh MpPUMEPHl KOHBEKIIMH U | apryMeHTHPOBATh CBOIO TOUKY 3peHHus, KOHBCKIIHA § % z = E «Hloromenne
= = CIIOPUTH U OTCTAMBATH CBOIO MO3HIIHIO 4 B Tasax = = © s CBCTOBOH
& %‘ M3y CHIA, CpaBHUBATH BUABL HEBPaX1EOHBIM JIJIs ONIMOHEHTOB - =] %; g & dHeprum»: 1sa
2 Tenonepenayu obpazom Temwtonep | ¥ B g 2 § narunka
¥ O
= enaua g5 &R EE TEeMIIEpaTypsl,
5 MOCPEICT g E § Z g namma, auct
> BaM E %, 2 4 Genoil n u8pHOi
= wsnysenn || % % 8 5 Gymarn, ckord.
= P E25E
/M E 3 EE 3
> S E SN
= = KoaudecTBo Temiorsl. ExuHuIbI 3HaTh: 3HATHh TMOHATHE  «YACNbHOM | JIMMHOCTHBIE: Beruuensior | Gecenma mo Buoeo: - . g Jatunx
33 KOJIMYECTBA TEIUIOTHI. Y/IebHast TEIIOEMKOCTH, EIMHUILY H3MEPEHUSI KOIMUECTBO TEMIOTEL, Heobxomumoe Bompocam | CPABHCHH | & 2 | TeMICpaTyphI,
I Z JUISl HArPEBAaHHs UJIM BBIJEISIEMOTO TIPH e Z 2 TEDMOMET
5 TEMJIOEMKOCTD BellleCTBa, ee OX T ICHHH Tea g2 & P P,
o Q
E § ¢puznuecknii cmbici. EquHunb Ymers: HaXOIMThb  CBA3b  MEXIY | TMosnaBaTeibHble: Bbigensor i’gﬁiggﬁ; E oK Kjgogghéﬂp
o o = 3
= NeJbHOM TeII10eMKOCTH. AHaAIN3 eIVHULAMHA KoymdyecTBa TerutorTel: JIDK, | o0obuiennbii cMbica v dopmaibHyio . gEEE |MP
) ocreit =& 2 8 | uwmHAp
& . 15
= - Tabnuup! yuebHuKa. M3mMepenue kJIK, Kan, KKal, paboTaTh C TEKCTOM zg’g;z&yco , }f:lf‘;;;mn f:;igﬁ’:‘m —- §‘L§ € | (memsypxa)
<t = o T = a g >
3 = g TEIJIOEMKOCTH TBEPJIOTO Tela yueOHHKa, OOBACHATE PUBHICCKUH CMBICH | peryasrnpupie: Cocrapmmior mian u X 8 S EE | naboparopusie
= 5 ya. TEIIOEMKOCTH BCIIICCTBA, | mociaeaoBaTebHOCTh ACHCTBUH BEIIECTB % );* ’E E CTaKaHbl, ropsyas
%} .
- Mamemamuxa reorpadus, AHANIM3UPOBATh  TaONMYHBIE  JaHHbIE, | KOMMyHHKaTHBHBIE: YMEIOT = = 1 XOJIO/IHas BOJa
g > OPUBOOUTL HPHUMEPHI IIPUMEHEHHs Ha | ['PEACTABIATE KOHKPETHOC COACXAHNE g2=g 2
[P ~ . | mcoobmare ero B MUCbMEHHON U g E 5 =
2 E €CTECTBO3HAH., NPAaKTHKe — 3HAHMA O PABMMMHON | yoryoii dopmedesmensrocms g% ¢
0
22 Ouoiorus, TETUIOEMKOCTH BEIIECTB. 52
a ] H 4 5 S
z S s 2é
(@) = M o O

PKHUIIKOCTH




®opm 3HATh:
g . pMyJia st pactera atb:  Qopmyny s pacuera | Mosu
=5 KOJMY€CTBA TEMJIOThI TEILIOTHI apareIpHbIe: BhIpaxaror
= Heob ) CTPYKTYpy 3a]1a4U Pemenue ]
E s €00X0AUMOro JIJisi HarpeBaHu s CPENCTBAMH. Bp A3HEMH 3am1a = Hatuuk
=5 9 TEJIA U YMeThb: KOJHYECTR BILCISIIOT q =
2 = JIM BBIAEJISIeMOr0 UM NpH b: PacCUUTBHIBATL KOJHUYECT oGbeKToB CHHBIC XapaKTEPHCTHKI Z TEMIIEPATYPBI,
$E | oxnamuennu TETIOTHI Heob BO | B eamer Gt 2 TepmoveTp
s = ’ 00X0MMOC TS | gy mamiibie: CamocTosT ) Kao ’
L 2 2 HarpeBaHus Tena (bopmympyIoT 1 eIIbHO 2 puMeTp,
= £ a —— WUJIN BBIJCIISIEMOE UM | CTPoAT ﬂeﬁCTBu;{OSHaBaTeHBHyK’ Lenb 1 = ° ropsuas u
S g QXJICHUU K B COOTBETCTBHH C Heil g XO.
= OMMYHHKATHBHBIE: S (5] JIOIHAs BOJA.
5 £ | mamemamuxa reorpadus Jluunocruble: Ilpumenss rpynre, ycTaHammBI& S Sz MEpHIii ’
g é 2 I pacy q’OPMYHy OTHOILIEHUS aiot padoune g JIH
gs €Ta KOJIMYECTBA TEIJIOT cor , yuarcs 3G HeKTHBHO E‘ = HIIp, TPY3
5 S €CTECTBO3HAH., BBIUMCIISIIOT U3MEHEHUE T bI, “ PYAHHYATb U CIIOCOOCTBOBATh g = MINHAPHIECKUH
o "
$ g | Onomorns, Tela, €ro  Maccy eMITepaTyppl | T THPHOR Koonepat 2 2 C KPIOHKOM ,HHTE,
s = U yICIbH o B SJIEKTPOHHB
TCII yIO = < 1C
a JIOEMKOCTb BEIIECTBA z o BEChI.
= 2
==
Hc 5
cJIeoBaTh U3 2
MeH |3
BPEMEHEM TEMII CHIL €O 3uath: npaBuia = 5
= ocT SMITEpaTyphl dusHUecKUME PG ToJb30BaHKs | JImanocTabie:  Heene SEZ
= ) BIBAIOLIICIT BOIBI, paboTa ¢ PHbOpaMi TensooGMena  mpu ﬂch)T ABieHie | QghopmieH 55
5 MeIIH
H3U4ec XOJOHOI BaHuH
5 KUM 000pyIOBaHUEM YMerb: ol u  ropmueii  somw. | M PAOOTH = PponTabHas
Q . HCCJICIOBATh co CocCTaBsIIOT aB : 1, 3 7120
s TeMIena BpPEMEHEM | Gana ypaBHeHHe TemioBoro | BBIB T = a0opaTopHas
2 A o6 paTypy OCTBIBAIOIIEN BoMbL, | Tem He.  MsmepsioT  ynenbiylo on g 5 | paboral
- BIACHIATH W3 ) JIOEMKOCTh B€ 0 S
L A MECHEHUSA Ha miecTBa. CoCTaBIIsIO g 8 E «Ompe,
E = Mmamemamukra rpapuyeckas OBBACHATS  TIOTy9CHHbIC ocaoBe MKT R:OPMTM pelenus 3aaau T 5 § ? 3 yneniﬂlf;eﬂne
3Ha .
il 3aBMCUMOCTb OAHOW BEIMYM IPEICTAaBIATh MX B PESYIbTATEL, corloc;:;:i:)mm' Briuparor, E Sz g | remor
s 'S | Apyron HeloT aHaJIM3UPOBATh IIPHYHH pige  TaOIMIL, | coco ) peLl:le ogocronBImIOT 23 gi TL1aBIEHMA
BbI IIOTDE. HUS 3aa <
o B U3MEPEHHI rpenrHocTr | OcyumecTssior M. 2 =8 % | apaan:
=2 H, 10T MOWCK H BbIACICHHE o = s : AaTiuK
8 S HE0OXOAUMOIt wHpOpMa = = = g TEMIIEPATYPhI
© < 2 Berpaxaror CMBICIT CHTY o = 58" KaJIOPUMETP ’
a3 anuu = =
< j ﬁ Ic)n ;;EIHHMH cpeacTBaMu  (PUCYHKH 5 a i § COCY/IlCTakOi_uuM
2 g HaI/I6oJ1:a: CX:(II\J/I(;I, 3HaKd). BribuparoT % 2 f 2 JIBJIOM, COCYJ C
€KTHBHbIE oo R i
g i peLICHHs 3a7a4n cnocodul g8z 5 e
e » PeryastuBubie: COCTaBIAIO S R&E SJIEKTPOHHBIC
Lg § MOCIIEA0BATENBHOCT T 1 b % g i‘:f BECHI.
JICHCTBUH. AT &
g 2 g)leHHBanT JIOCTHTHYTBIH pe3yibTaT % ° g z ®ponTajabHas
& S noec;aBHmOT T H 2t §§ & | nabopatopnast
ef1o ©
g E TI0BATEIHHOCTh neficTBuiL. £ES 5B padora 2
2 2 OueHnBaIoOT OCTUTHYTHIA BZEQ 0
= KomMmynuk YTbII PE3yIETAT n8 Q=4 «Oo0pazoBanue
; yMeHHeHHTanumme: PasBuBaror g = % 2 Z KPHCTAJIOB)»:
€rpUpOBATHCS o ER )
%‘ CBCPCTHHMKOB U CTPOUTH Hp]z;pi’(nny E @ g E 5 MHUKPOCKOII,
o T
% B3aUMOICUCTBUEC CO CBepCTHI/I}I/(al\:IBHoe Q § £ ;E Hp06HpKaC
= B3POCIBIMH nu e © & 5 HACHIICHHBIM
x = = pa
3 é'@ z 5 pactBopoM
gsg g i JIBYXPOMOBOKHCII-
S g % 5 Oro aMMOHHUS,
& %% 24 HpeIMETHOS
g
25 8= E CTEKJISIHHAS
L EE o 4 Danodka




mamemamurxa XI/IMI/ISI,

MTOATBEPKIAIOIINE 3aKOH COXPaHEHHs
MEXaHUYECKON AHEPTUHN

YPOBEHb YCBOEHHS.
KOPPEKTUBBI U JONONHEHHS B CIOCO0
CBOMX JICHCTBUIL

KommynukaTtuBHble: Berynaror B
JMAJIOT, y4acTBYIOT B KOJUIEKTUBHOM
00CyXIeHUH IPoOIIeM, ydaTcs BJIaJIeTh

TonnuBo Kak HCTOYHMK 3HEPTHM. YAeabHast | 3gaThb: UYTO TAaKOE€ TOIUIMBO W | JImamoctabie: CoctaBnsioT ypaBHEHHS | 33 1aHUS HA
« TENJI0BOro OajaHca JUIA IIpOHEeCcCoB C
= g | TenaoTa CTOPAN TOMHMBA. Anam yIeTbHAS TETUTOTA CTOPAHMS TOMIBA | Lon oo MAwees JHl 1P COOTBETCTB
ﬁ | Tabnume! 2 yueOHMKa, (hopmyaa aus
= Ilo3naBarenbHbIe: Boipensror | U
g = x| pacdera KOJHYeCTBA TEIJIOTHI, . | dopwamsmyio  crpykr sanaun
5 5 E BBIIEJISIEMOr0 PU CrOPAHUH TOIJIMBA. Ymern: OOBACHATH busnyeckuii yMI;}OT Y 3aMeHI:I};B Py TepMHHL;
= 3 S| Pewenne 3anaq CMBICI YIEIbHOM TEIIOThI CTOPAHHUS | onpenencrmsmu. Y CTAHABIMBAKT
S g 5 E TOILJIMBA u paccuuThIBATh €€, | NPUHMHHO-CICACTBEHHDIC CBI3H
= P : C
O R E NIPUBOIMTE TPMMEPHI JKOJOTHUYECKH | o3 ot MBHbIE AMOCTORTEILHO
£ 5 © Mamemamura XMmua (opMyIHPYIOT II03HABATENLHYIO LEb 1
= g g YUCTOI'O TOILJINBA CTPOSAT JIEHCTBHS B COOTBETCTBUU C HEH
= 23 = KommyHnukaTupHble: ONnuchIBaOT
§ a CoJlepKaH1E COBEPIIAEMbIX JIEHCTBUI ¢
HEJIBI0 OPUECHTUPOBKHU NMPEAMETHO-
l'[paKTPI'—[eCKOﬁ WM MHOM JACATCIIBHOCTH
3aKoH coXpaHeHHs MeXaHH4ecKoil | 3HaTh:  (QOPMYJHMPOBKY  3aKoHa | Jlmunocrueie:  HaGmonaior  u | Becena 1Mo
OITMCBIBAKOT HU3MCHCHHUS u
sHepruu. Ilpespamenue COXpaHeHUs U NPEBPAMECHHS | [oenonenns  wexanmaeckoii  u | BOPOCAM
< MCEXaHNYECKON SHEPTrrUu BO SHEPruu B MEXaHUYECKUX M | BHyTpeHHEH SHEPruu Tena B
2 | Buyrpennoo. [IpeBpaienue TEIJIOBBIX MpoLeccax Ei;'g”“""'xg ;p"ﬂ,eccax'eoél‘;“"“““m
o o Ty HaHHH H XOJHUMBIMHU
= BHYTPEHHEWN 3HEPTHUU B SITEMOHTAMIL
© | MEXaHMYECKYIO JHEPIUIO. Ymern: IIPUBOJUTH npumepsl | Mosnasarensnsie:  CTpykTypupyioT
e v 3HaHus. OnNpenensioT OCHOBHYIO H
5 CoxpaHEeHHE YHEPTUHU B TEILUIOBBIX TPEBPATIEHAS MEXAHWIECKON JHEPIUH | oo o srpopMaII0
o g Imponeccax. 3aKOH npeBpaIlCHuA 1 BO BHYTPCHHIOIO, IIEPEXOAAa OHEPIHUU | BeiuensioT OOBEKTHI U MPOLECCHl €
= E COXpaHEHUS DHEPTUU B IIPUPOLE OT OJHOIO Tema K  JApPyromy, | TOUKHM SpCHHS LEIOTO M HacTeH
5 Pel"yJ'lﬂTl/lBHbIe: OCO3HAIOT Ka4eCTBO U
= IIPUBOAUTH HIPUMEPBHI, Brocst
o
=
[
=
-]
]
[=]
)

3aKoH coxpaHeHHs] BHYTPeHHEH JHePIuu U

reorpadus,
€CTEeCTBO3HAH.,
ouoiorus

MOHOJIOTUYECKON M AUATIOT U4 eCKON
(dhopmamu peun




a Y CTpoiicTBO M IPUMEHEHUE 3HaTh: OCHOBHBIC 3aKOHBI M (hopMyrbl ro | Jhranocrnbie:  HaGmonawor — u | QhopmiieH Jartauk
>~ OITMCBIBAKOT HU3MCHCHHUA n
=) u HHOU TEM TEMIICPATYpPhI
¢ g kanmopumerpa. JlaGoparopHas 3Yy4E€HHOU TEME npespamenns  mexammueckoii  u | M€ paboTHI, TepMoMeTD ’
3 = pa60Ta No 2 <<CpaBHeHI/Ie BHYTpEHHEH SHEPTUH Tena B | BBIBOI KaHOpI/IMeT;)
= E 2| KONMYECTBA TEIUIOTHI IPH YmMmerh: pa3pa6aTLIBaTL IUIaH | pasnuuHbIX —Hpoueccax. JlononHsroT o MEDHELL
g g 3 o BBINIOJIHEHHSL ~ Pa0OTHI, ONPENeATh | | 'Kapry — 3HaHWi"  HEoOXOmUMbIMHU e MEP
O £ 2| CMEIMBaHWU BOJIbI PA3HOH [ — g8 LIWIIAHAD
v > CpaBHUBATh KOJINYECTBO TETUIOTHI, | . c g 5 (Mem3ypKa)
a B = TEMITEPATYPBD) 6 O3HaBaTe/IbHbIE: TPYKTYypPUPYIOT =~ E s
P ) g OOBACHATE ~ IOTYYCHHBIC  PE3YILTATBL, | syappyy, Onpenensitor  OCHOBHYIO U [ 5 nabopaTopHbIe
o = 5 g NpEeACTaBIATH HX B BHJIEC TabJHII, BTOPOCTEINEHHYIO uHGPOPMALHIO. ,E ‘5 CTaKaHbl, ropsiyas
5 l'§ = = AHANM3UPOBATh TPUYMHBI TOrPEIIHOCTH | Bhunemtior obbexter M mponecchl c % = H XOJIO/IHAs BoJa
E = > mamemamuxa U3MeE eHI/Iﬁ TOYKHU 3PCHUSA LIEJIOI'0 U YaCTEU T =
:‘ 2 ): P Perynsatusnbie: OCO3HAIOT KAU€CTBO U _g )
8 E'8 YPOBEHb YCBOGHHSL. BHocst . 5
g = E KOPPEKTUBBI M JIONOJHEHHS B CII0COG s 2
=] Q
E g s CBOMX JIEMCTBHI o =
s =3 = =
2 2 KommyHnukaTupHble: BetynaroT B z 3
LE g JMAJIOT, Y4aCTBYIOT B KOJUIEKTHBHOM = 3
= ; 06CYXIEH!H TIPOGIIEM, yUaTCsl BAaIETh ° =
5 MOHOJIOTHYECKOH U IHATIOr Uy eCKOM o S
Z (dopmamu peun g 2
.| 3aBHCHMOCTb yENbH O 3HaThb: KaK HCIIOJIb30BaTh OdopmiieH Harumk
~
£ TEIIOEMKOCTH BEIIECTBA OT €ro HU3MEpUTENbHbBIC TPHOOPHI U TIOHITHE ue paboThl, TeMHCpaTypel,
5 o TEPMOMET
< = | arperaTHOro COCTOSHUSL. YAEIbHON TEMI0EMKOCTH BBIBOJ] KaﬁopHMe%)
(=} >
= = g JlaGoparopnas padora Ne3 « YMerh: paspabaThIBaTh IUIaH ropsas u
8 5 = M3Mmepenue yaenbHOM BBINIOJIHGHUS ~ PpalbOThI, ONPEACIATH XOJO/IHAsA BOJA,
o s 2\ g TCIIOEeMKOCTH TBEPIOro Temay AKCIIEPUMEHTAIIBHO YAENbHYIO MCpHbIH
— = LWTHHIP, TPY3
= Z e TETIOEMKOCTh BeIlecTBa 121 y
— o E = 6 LMAIMHIPUYECKUI
=55 CpaBHMBATb €€ C  TaOJIMYHBIM C KPIOYKOM ,HHTB,
S 5 2 mamemamuxka 3HAaYeHWEM, OOBSCHATH MONyICHHBIE IEKTPOHHBIE
oS-
e % 2 pe3ynbTaThl W NOPEACTaBISATh HUX B BECHL.
o
= = E BUJIE TaOJIMIIBI, aHAIIU3UPOBATh
= S MPUYUHBI TOTPEIHOCTH U3MEPEHUI
peun
o | 3HaTh: OCHOBHBIC 3aKOHBI M (pOpMyJIbI | JlwunocrHbie:  Pemaior sazau ¢ | DU3UYECKH =
2 o
HOBTO EHHUE TEOPETUUYECCKUX 3HAHUU v IIPUMCHCHUEM aJIrOpUTMa COCTABJICHUA ) =
E ; p p 0 N3y4CHHOU TCMC yPaBHEHHS TEMIOBOTO Hajanca U TUKTaHT e e
= a 11O TEMC «BHyTpeHHHH SHEprus. Io3naBarenbHbIe: Brioupator, | Ne 1, 55
= 2 | TennoBble sIBICHUS », PELICHUE VMeTb: HCIONB30BATh CBOM 3HAHMS | CONCCTABIIOT 1 OGOCHOBMBAIOT | (CanOCTOAT s S
= o 3a1a4 o CrocoObl pereHns 3a/1a4u g :
‘\:|| C:‘[ = Aad. Opu peliCHAn @PBHIIQCKOH 3a/1a9M MO | Perynsrusubie: Buocat xoppextups | CJIBPHASA g =
=S 3 = TEME «BHyTpeHHs4 DHEprHs. | ¥ JomomHemms B cmocod ceomx | paboTa B E
i i &
v 5 TennoBele sIBICHUS poneTBiH S %
= 8 KoMMyHukaTuBHbIe: YMEIOT b5
5 ;> Mamemamuxa TIPEACTABISITh KOHKPETHOE COAepKAHNE : >§
E = M COOOIIATh €ro B IUCbMEHHON 1 § g
o M CTHO# (hopme = E
Pl ¥ dop! 5 é
S




pe3ynabTaThl 3KCIIEpUMEHTa, paboTaTh C
yueOHUKOM

g2, |9 3HaTh: OCHOBHbIC 3aKOHBI M (POPMYIIbI | JIHuHOCTHbIE: Hemoncrpupyror | KM ' .
o = Kountponrsuas padota 1mo teme i ymenue OIHCEIBATE [IpOHECCEL
= ﬁ p p o I/I3yquHOH TEMEC HarpeBaHus n OXJIAXKICHUSA TCI, KOHTpO'HbH %" E =
e e «Pacuer Konu4YecTBa TEIUIOTHI» oGbsicHATS mpudmHE H  crocoGh | asi paboTa 5 g o
- 5 YMmeTb:  OpUMEHATH  3HAHUA K | MBMCHCHWL - BHYTDCHHCH - SHCIMM, | No ] cTp, 5T, , &
2 = COCTaBISITh W  peIIaTh YypaBHEHHE : 2928
S« PEILICHHIO 3a1a9H Temosoro Ganatca 13-19 (5 S5 E g 9
g E mamemamuka Mo3uaBarenbHbIe: Bribupaot | BapUaHTOB) 85 >c§ A CE
S{ S 3 HanOonee  dd¢dekTuBHBIE  CIOCOOBI g &S =8
= g = pemenust  3agad.  OCO3HaHHO W = 2 = qE 3
= E HPOHU3BOJIBHO CTPOST pedeBbie I < g e =
=) BBICKa3bIBaHMS B MUCBMEHHOI (hopme é); ); 3 g
E = PeryasituBHble: OneHuBaroT 2K g - E
= S JOCTUTHYTBIA  pe3ysbraT. OCO3HAIOT =) E a 2 d
S_ 5 Ka4eCTBO M yPOBEHb YCBOCHHS ] 3 e E‘é
E ] KommyHnukaTupHble: ONnuchIBaOT % 28 & &
=) % cojiep)KaHue COBEPIIAeMbIX JIeHCTBUI 5 § :Em E E
=z Q Q9 0 o ¢
EE & & g
ATperaTHble COCTOSTHHSI BEIIECTBA. 3HaTh. ompefeneHMe IUIaBieHMs U | JImuHocTubie: Mcenenyior Temunosrie | PaGora Han | Budeo: - Hatunk
2 Kpucramnuueckue tena. oTBep/ieBaHus. TeMrepaTypsl IIaBICHNs EZOMETBE:O napag'f;a,; CTEOZTC " | ommbkamu | TVABTCHA | TEMIIEPATYPBI,
o ) 'BACHAIOT T )41 HU3MCHCHHUA eu = KaJIODUMET
g = IlnaBienue M oTBepaeBaHUeE. TeMmepaTypbl mpH Harpesanun U | KOHTPOJIbH KpHCTAIH 8 Cocy§CTa£;1HM
E E 5 TeMrlepaTypa IUIABJICHMSL. AHaHI/I3 YMmerthb: MPUBOAUTH MPUMEPHI arp€raTHbIX | muiaBieHUH napaq)m-la. BIX 3aIus = JBIOM, COCYA C
L m COCTO! % Ilo3naBareabHble:  Bpiensior  u E ’ Y
2 g o Ta0NuIbl 3 yueOHHKa TOAHHIH BellecTea, OTIITHATR 3aJaHuM = BOJIOH
% 5 £ ArperaTHblC COCTOSHMSL M OOBsCHATH | DOPMYIHMPYIOT NOSHABATCILHYIO UEI. 3 ’
= % 2 6 BriGuparor  3HakoBo-cumBonmueckue | 3aqaHMs HA = OJICKTPOHHbIC
E 2 9 OCOOCHHOCTH MOHE:KYHHPHOFO CTPOCHHUA | chencrpa st OCTPOCHHS MOACIH COOTBETCTR S BECHI.
ﬂ E 5 =2 ra3zoB, JKUIAKOCTEM MW TBEPABIX TCJ, | PeryasiTHBHBbIE: Onpenensor g
S 8 = E mamemamurxa OTINYATEL nporecc IUIABJICHUS OT | mocnenoBatenbHOCTh NpoMexyTounsix | HMC E
S g = KPUCTAIUTM3AIHE U TPUBOIUTH HPHMEpHI 1enei ¢ yueroM KOHEYHOT o pe3ysbTaTa 5
v = E reorpacdus KoMMyHHKATHBHbIE: Y4aCTBYIOT B =
2 D 9 p > 9THX TpoLeccos, HIPOBOIUTE | yonpexTBHOM 0GCYKACHIN TIPOGIEM, g
E E E CCTCCTBO3HAH. HCCICOOBATCIIBCKUN ~ OKCOEPHUMEHT  IIO | yuarcs BIaJeTh MOHOJOTHYECKOH 1 2
B EH H3YUYCHUIO ILIABJIEHMS, OOBSICHSATE | AHMANOrHYCCKOH popMamu peun z
A= :
g g
< =
4
jan}




Yne.nbﬂasl TEILUI0TA IJIABJICHUSA, €€
(pu3uyeckuii CMbICI U eJUHULA.
O0bsicHeHHE NPOLECCOB MJIABJIEHUS U

K
= =
=g="
g =
z 3
= .
= “E’ E OTBEPAEBAHUS HA OCHOBE 3HAHMIA 0
M S S MOJEKY/ISIPHOM CTPOEHHH BEIIEeCTBA.
% & 5 Asams TabnuE! 4 B yueOHnke. @opmyna
: 5 g JUIS1 pacyeTa KoJl. TeJoThlI ,
< o § E HEOOX0AMMOro /sl IUIABJICHHUS TeJIa HIH
S: A £ & BBUIEINIONIErocs NPH ero
g = 5 kpucrammmsauun
= g E mamemamuxa
D @ o
o=
(= =
223
=
)
)
Z 4
E =
g5 =
S E
=~
Pemenue 3aa4 o teme «HarpeaHue Ted.
[naBieHne U KPUCTATITH3ALUS,
; KpaTKOBPEMEHHasl CaMOCTOsITeNNbHas paboTa
=
3
ot 1 Mamemamuxa
-~ =
— =
=
5
=W

3HaTh: MOHATUE YAENbHOW TEIIOTHI
IUTaBIeHUS, (U3UYECKHA  CMBICIIH
€IMHULIBI U3MEPEHUS

YMeTh: aHaIM3UpOBATH TAOIMYHBIC
JaHHBIC  TEMIICPATypPhbl IJ1aBJICHUA,
rpaduk IJIaBJICHUS W OTBEpPJCBaHUS,
pacCuUuThIBaTh KOJIUYCCTBO TCIUIOTHI,

BBIIEIISIOLIEr OCS npu
KpUCTaJUTH3AIIN , 00BACHATH
MIPOIIECCHI TUTABJICHUS M OTBEPICBAHUS
Tela HAa OCHOBE  MOJICKYJISPHO-

KUHETHUYCCKUX IIp eI[CTaBJ]eHI/Iﬁ

JInuHoCTHBIE:
YAETbHYIO  TEIUIOTY  IUIaBICHUS
mpna.  CoOCTaBISIOT — anropuTMm
peuieHust 3ajad Ha IUIABJIICHUE U
KPUCTAJUTU3ALMIO TeJ
ITo3naBatenbHbIe: Bripaxator
CTPYKTYpPY  3ajauu pa3HbIMU
cpeactBamu. CTpOST JIOTUYECKHE
Lenu paccyxaeHuil. Beimonusior
orepamuu co 3HaKaMH u
CUMBOJIaMHU

PerynsituBabie: CraBar y4eOHYy0
3a/layy Ha OCHOBE COOTHECEHHS
TOTO, YTO YK€ U3BECTHO U YCBOCHO,
M TOT0, YTO €Il[€ HEU3BECTHO
KomMmyHukaTuBHble: AIEKBaTHO
HCTIONB3YIOT PeUeBble CpeACTBa
JUIS AMCKYCCHM U apTyMEeHTalH
CBOEH MO3HIIUU

M3mepsror

Pa6ora ¢
TaOIUIIAMHA
)
CIIPaBOYHBI
M
MaTepuaio
M

MHKPOCKOTI,
npobupka ¢
HACBIIIEHHBIM
pacTBOpOM
JIByXPOMOBOKHCII-
Oro aMMOHHS,
HpeIMeTHOe
CTEKJIO,
CTEKJISIHHAS
TayovKa

3nanueso — npeomemuwiil
onvim, npeoMemHast
KOMNemeHyus,
NO3HABAMENbHAS U
pedhrexcusnas
OesamenbHOCmb

Peuienne
3aj1ad,
CaMOCTOSITE
TBHAs
pabora

[Momumopdusm. ( coznanue

Mpe3eHTaINN )




KomMMmyHnKkaTuBHBIE: Y CTaHABIHBAIOT
pabouue OTHOILICHUS, y4aTCs

3¢ {eKTHBHO COTPYAHUYATH U
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H606XOI[I/IMBIC OaHHBIC, PaCCUUTHIBATH

KOJIMYECTBO TEIUIOTHI, IOTYYEHHOE
WIN OTAQHHOE TEJIOM, YACIbHYIO
TEIIOTY mapooOpa3oBaHMs,
BIIAYKHOCTD

cBOH
ITAJIOHOM.
YpOBEHb

Crnyaiort
neficTBus c
KauyecTBO U

PerynsiTuBHbIC:
crocob
Oco3HaroT
YCBOGHUS
KommyHnunkarusHbie: PazBuBaior
YMEHHE UHTEI PHPOBATHCSI B TPYIIITY
CBEPCTHUKOB U CTPOHTH IPOTYKTUBHOE
B3aHMOJICHCTBHE CO CBEPCTHUKAMH U
yUHTENeM

[Tpu MOCTOSIHHOM HArpEeBaHUH HAII OPraHU3M

CIIOCOOCH BBIICPIKATh TeMIiepaTypy 1o + 160
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BOBMO>KHO ( JAHUCKYCCHSA)
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Penrenune 3agayu

Pemenue 3a1a4 Ha pacuer yJenbHON
TEIJIOTHI apooOpa3oBaHUs,
KOJIMYECTBA TEMJIOTHI OTAAHHOTO
TeNoM ( TOTy4YEHHOI'0) MpU
KOHJICHCAIMH, ONpe/ieIeHIe
BJIQYKHOCTH BO3yXa

mamemamuxa

3HaTh: OCHOBHBIE MOHATUS IO
HA3Y4YEHHOU TeMe

YMmerb:  Haxoaurh B Ta0muIe
HEOOXOANMBIC TaHHBIE, PACCUUTHIBATD
KOJIMYECTBO TEIUIOTHI, TONy4YeHHOE
WIA OTHAHHOE TEIOM, YJEIbHYIO
TETJIOTY napooOpa3oBaHus,
BJIa)KHOCTh

3nanueso — npeomemmuvili  onvim,
npeomemunas Komnemenyus, yueonas u
No3HABAMENbHAS OEAMETbHOCY
JInuHoCTHBIEe: BEMUCISIOT yIenbHYO
TEIIOTY IIaBIICHUS u
apooOpa3oBaHUs BEILECTBA.
COCTaBiSIOT  ypaBHEHHSI  TEIJIOBOI'O
famaHca ¢ y4eTOM  IIPOLECCOB
HarpeBaHus, IJIaBJICHUS u
napooOpa3oBaHus

Ilo3naBaTesbHbBIE: Bripemsttor
00OOLIEHHBIl CMBICT H (OPMAIBHYIO
CTPYKTYpY 3a1a4n. Bri6uparor,
COIIOCTaBISIIOT M OOOCHOBBIBAIOT
CIOCO0BI pelIeHHs 3a1auu
PeryasituBHble: Cnuyaror cBoit
crnocod  JEHCTBUS  C  ITaJOHOM.
OcCo3HAalOT ~ KayecTBO M YpOBEHb
YCBOCHUS

KommynnkaTuBHblie: Pa3BuBaior
ymel—me l/lHTerl/lpOBaTbCﬂ B prﬂﬂy
CBEPCTHUKOB M CTPOUTH MPOAYKTHBHOE
B3aMMOJICHCTBHE CO CBEPCTHUKAMHU U
yuuTEnEM

TecroBas
pabota

JemoncTpanus
«H3MeHeHHe
JaBJIeHHsI ra3a ¢
H3MeHeHneM
00béMa npu
NOCTOSIHHOM
TeMIiepaType»:
JIATYHK JABJICHUS
JTaTYAK
TeMIIepaTypsbl
,IITaTHB, COCY]l
JUISt
JIEMOHCTpAIN
ra30BbIX 3aKOHOB,
Hacoc.
JlemoHcTpanus
«M3MeHeHHe
JaBJIeHHsI Ta3a ¢
H3MeHeHHeM
TeMInepaTypbl
TPH MOCTOSTHHOM
00béme»:

JIATYMK JABIICHUS,
JTaTYUK
TeMIepaTypsbl
,IITaTHB, COCY]L
JUIst
JIEMOHCTpALUN
ra30BbIX 3aKOHOB,
JIMHEeNKa, cocya ¢
BOJIOH,
CMUPTOBKA
JemoHcTpanus
«M3MeHeHHe
o0béma rasza c
H3MeHeHHeM
TeMIepaTyphbl
NPH MOCTOSTHHOM
JAaBJICHUN>»
JIATYMK JaBICHUS,
JATYUK
TeMIepaTypsl
,IITAaTHB, COCY]
JUIst
JIEMOHCTpAIIN
ra30BbIX 3aKOHOB,
JIMHEHKa, cocyn ¢
BOJIOH,
CIHPTOBKA
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TenaoBble ABUraTEIN..,
JABuraresib BHyTpeHHEro

cropanus. KIT/.

Pabota raza u napa npu paciapeHuH.
TensoBble ABUraTeau. Ilpumenenue
3aKOHA COXPAHEHUSI U MIPEeBpaILEHUs
SHEPrUU B TEIUIOBBIX JIBUraTeNIsX.

YerpoiictBo n npuHnun aeiicreust ABC.

JKoormyeckue NpoodIeMsl IpH
ucrnions3oBanny JIBC. YerpoiictBo
NPHMHIUIN AeHCTBUS NAapOBOil TYypOUHBI.
KIIJ TensioBoro nsurarens. Pemenue
3a1a4

Mamemamuxa, mexnuka

3HaTh: pa3NUuYHBIE BHIBI TEIUIOBBIX
MaIIIUH, CMBICIT ko3 durmenTa
IIOJIE3HOTO JEUCTBUSA U YMEThb €ro
BBIYUCIISITH

YMeTb: OOBSACHATH HMPUHIHI PaOOTHI
u ycrpoiicteo JIBC, mpuBomuTh
npumepsl npumeneHuss [IBC Ha
NpaKTUKE, OOBSICHATH YCTPOHCTBO H
OpUHIMI paboThl MapoBO TypOHHEI,
NPUBOIUTh TPUMEPHl  TPUMEHEHHUS
napoBoil  TypOWHBI B TEXHUKE,
cpaBuuBath KIIJl pasmuyHbIXx MamimH
1 MEXaHH3MOB

JluunocTHbIe: OOBICHSIOT YCTPOUCTBO
W IPUHIIKI JSHCTBUSI TEIUIOBBIX MAIIUH
Tlo3HaBaTe/ibHBIE: BBIpaXaroT CMbICIT
CHTYyallUd Ppa3JIMYHBIMHA  CPEICTBAMU
(PUCYHKH, CHMBOJIBI, CXEMbI, 3HAKH).

AHaIM3UPYIOT 00BEKT, BBLICIISS
CYLIECTBEHHbIE U  HECYILECTBEHHbBIE
MpPU3HAKU

PeryasituBabie:  CraBiar  y4eOHYHO

3a/ayy Ha OCHOBE COOTHECEHMS TOro,
YTO YK€ M3BECTHO U YCBOEHO, U TOrO,
YTO €lle HEU3BECTHO
KomMmyHukaTuBHbIe: YMeEOT (W1
Pa3BUBAIOT CITOCOOHOCTB) C MOMOIIIBIO
BOIIPOCOB JJ00BIBATh HEJJOCTAIOIIYIO
napopmanuio. OOMeHUBAIOTCS
3HAHUSIMH MEX]y WICHAMH TPYIIIIBI

becena,
3aJIaHUs Ha
COOTBETCTB
ue

Buoeo:
yCTpoiicT
BO U
TIPUHITATT
paboTEI
1apoBOH
TypOUHBI
yCTpoMcT
BO U
TIPUHITHTT
paboTEI
JIBUTATEIs
BHYTPEHH
ero
CrOpaHus

HaiiTu B rasetax cTaTbu U COOOILEHUS O TOM,)

Kak Ipo0JIeMBbI, CBSI3aHHBIE C 3arpsi3HCHUEM|
BO3/yXa, PEHIAlOTCs B APYTUX cTpaHax ( ohopMH

Th MPE3EHTAIINIO) U IPEUI0KUTH CBOH PEIICHUS JJIs HAIIEH CTPaHbI

JemoncTpanus
«H3MeHeHHe
JaBJIeHHsI ra3a ¢
H3MeHeHneM
00béMa npu
NOCTOSIHHOM
TeMIiepaType»:
JIATYHK JaBICHUS,
JTaTYAK
TeMITepaTypel
,IITaTHB, COCY]l
JUIS
JIEMOHCTpAIN
ra30BbIX 3aKOHOB,
Hacoc.
JlemoHcTpanus
«M3MeHeHHe
JaBJIeHHsI Ta3a ¢
H3MeHeHHeM
TeMInepaTypbl
TPH MOCTOSTHHOM
00BEMe»:
JIATYMK JABIICHUS,
JTaTYUK
TeMIEpaTypel
,IITaTHB, COCY]L
JUIst
JIEMOHCTpALUN
ra30BbIX 3aKOHOB,
JIMHEeNKa, cocya ¢
BOJIOH,
CMUPTOBKA.
JemoHcTpanust
«M3MeHeHHe
o0béMma raza c
H3MeHeHHeM
TeMIepaTyphbl
NPH MOCTOSTHHOM
JdaBJICHHH»
JATYMK JaBICHUS,
JTATYUK
TeMIepaTypsl
,IITAaTHB, COCY]
JUIst
JIEMOHCTpAIIN
ra30BbIX 3aKOHOB,
JIMHEHKa, cocyn ¢
BOJIOH, CITUPTOBKA
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Pemenue 3agau. IloaroroBka Kk KOHTPOJIbLHOI padoTe.

Pemenue 3amau mo TeMam «
M3meHeHne arperaTHeX COCTOSIHUM
BelllecTBay M « TermioBbie
JIBUTaTEIIN»

mamemamurxa

3HaTh:  OCHOBHBIC  TOHATUA U
(hopMyIIBI IO TAaHHOMW TeMe

YMeTh: MNPUMCHATH MOJTYUCHHBIC 3HAHUA
NIpY pPELIeHnN 3a71a4

JIM4HOCTHBIE: OnuceIBaOT
MPEeBPAILEHUs] SHEPTUM B TEIUIOBBIX
JIBUraTENsIX. Boruucnstor
MEXaHUYECKYI0 paboTy, 3aTpadeHHYIO
sHepruto torumsa u KIIJI rernosoro
nsuratesst. O0CYXIaroT SKOJIOTHISCKIE
MOCJIECTBYUSI TIPUMEHEHUsI JBUraTenen
BHYTPEHHEIO CrOpaHUs, TEIUIOBBIX H

THIPOIJICKTPOCTaHIIHIA; Iy TH
MOBBIILICHUS 3¢ dexTUBHOCTH u
9KOJIOT N4 €CKOH 6e30macHOCTH

TEIIOBBIX MalIUH
Ilo3naBaTenbHble: OpHEHTHPYIOTCS U
BOCHPHHUMAIOT TEKCTHI
Xy 0KECTBEHHOT O, HaY4YHOTO,
MyOJIUIUCTHYECKOTO U OQHIHAIBHO-
nenoBoro  cruiied.  CTpyKTypHpYHOT
3HAHUS. BoccranasiuBaior
MPEIMETHYIO CHUTYallMIO, OMMHMCAHHYIO B
3ajave, myTeM MepedOopMyIHpPOBaHHUS,
YHPOIIEHHOTO epeckasa TeKCTa, C
BBIJICJICHUEM TOJIBKO CyLL[CCTBCHHOﬁ
uHbOpMaINH

PerynasituBHbIe: Cnuualor  cBOM
crnocod  AeHCTBUS € ITAJOHOM.
OCo3HalOT ~ KayecTBO M YpPOBEHb
ycBoenusa. OLEHHBAIOT JJOCTHTHYTBIH
pe3yibTaT

Kommynukarususie: [Inanupyror
obue crocoOsl padoTel. OnpenensoT
neny ¥ QyHKIMK YYaCTHUKOB, CIIOCOOBI
B3aMOJICHCTBUSA. YMEIOT (Hin
Pa3BUBAIOT CIOCOOHOCTB) OpaTh Ha
ce0sl ”HUIIMATHBY. AZIEKBATHO
HCIONB3YIOT PEUEBBIE CPEACTBA AT
JHMCKYCCHH U apryMEHTalluH CBOCH
no3unuK. MHTepecyloTes qyKum
MHEHHEM U BBICKA3bIBAIOT CBOE

Pemenue
3aja4

M 3MEHKH HaJl

MCCIIeIOBAaHNE U OOBSICHEHHE BPAILICHUSI U YCKOPCHUS BPAILICHHUS OyMa)kKHO

OOBsCHEHNE TaHHOTO SIBJIICHHUSL.

IBKJIFOUEHHOM 3J1. JTaMIIOH.
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Pemenue 3agau. Ilogroroska K

i1 padore.

KOHTPOJILHOW pa

Pemenue 3aau mo TeMam «
M3meHeHne arperaTHeX COCTOSIHUM
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BBIICHUT NPUYMHBI IEPETPY3KU CETH U
KOPOTKOT'O 3aMbIKaHUsI, OOBSCHUTD
yYaIMCsl Ha3HAUCHUE
MIpeJOXpaHUTeNeH, U3YUUTh YCTPOUCTBO
JIaMIIbl HAKAJIUBAHMA.

YIOpaBIATh IOBEICHHEM MapTHepa -
ybexnaTh ero,
KOPpPEKTHPOBaTh H
JecTBusL.

KOHTPOJIIPOBATh,
OLIEHHBATh  €ro
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HOBTOpeHHe TEMbI «3.11eKTpnqecm1e ABJICHU D>

Pemenue 3agau.

[ToBTOpEHNE OCHOBHBIX BOIIPOCOB
M0 U3y4YEHHOU TeMe, QopMyIbI,
peleHue 3a1a4.

3aKkpenuTh 3HaHMs yJamuxcst 0 pabore u
MOLIHOCTH 3JIEKTPUYECKOr0 TOKA, O
TEIUIOBOM JICHICTBUU TOKA U
cOopMHIPOBATh HaBBIKK pacuera
KOJINYECTBA TEIJIOTHI BBIENSIEMOrO B
pa3IMYHBIX y4acTKax 31, Lenu

mamemamurxa

3HaTh: OCHOBHBIE ITOHATHS U (POPMYITBI
YMerb:  HCHONB30BaTh  IOJYYEHHBIE
3HAHUSA TIPH peIIeHUH 3a1a4

JluunoctHble: Paboraror ¢ "kaproit
3gaHuil", M00aBISIIOT IOSCHEHUS U
KOMMEHTapuu K HHIUBUAYAJIbHOMY
00pa3oBaTelibHOMY MapupyTy.
PabGotaror Ha TpeHaXxepe
(MHTEpaKTUBHbIE IPOBEPOYHBIEC TECTHI).
IIpoBepsitor  ypoBEeHb YCBOGHHS U
Ka4yeCcTBO 3HAHHMH 110 TEeME, yCTPaHSIOT
"Genbie nsTHA"

Ilo3naBarenbubie:  CTPYKTypHPYIOT
3HaHWs. BBIOMPAIOT OCHOBAaHUS |
KPUTEpUU ISl CPaBHEHHsI, CEpHalllH,

KJTaCCH (PMKALHH 00BEKTOB.
CocraBisiloT ~ IeJI0O€ U3 4YacTew,
CaMOCTOSITEIEHO JI0CTpanBasi,
BOCIIOJTHSISI HEJIOCTAIOIIHE
KOMIIOHEHTBI.  BBIpaXkaloT  CMBICI

CHUTYaIlUU Pa3IMYHBIMU CPEJICTBAM
PeryasituBnbie: OCO3HAIOT KAYECTBO U
YPOBEHb YCBOCHHUS
KommyHnukaTtuHbie: OOMEHUBAIOTCS
3HAHUSAMH MEX]Ty YJIEHAMH TPYIIIBI JIJIs
OpUHATHSA 3POEKTUBHBIX COBMECTHBIX
pemenuii. Pa3BuBaloT cioco6HOCTH ¢
HOMOIIIBIO BOMIPOCOB 100BIBATH
uH(GOpMaIHIO, IEMOHCTPUPYIOT
CHOCOOHOCTB K IMIATHH, CTPEMIICHUE
YCTaHaBJIMBaTh OTHOIICHHS
B3aUMONIOHUMAHHS

Ddusznuecku
W TUKTaHT
Ne 5,
CaMOCTOSITE
JIbHOE
peuieHue
3a7a4 1npu
KOHCYJIbTU
pOBaHUU
YUUTENS

Dusnka B muTeparype (IpOoeKT)
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MAarHUTHBIX SIBJICHHI

o0y ACHUI

ICBOMCTBA BOJIBI
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JJIEKTPUYECKOr0 TOKAa Ha MArHUTHYIO - OIBIT
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Mamemamuka, acmporomus,
eeonozus, ceozpagpus

B3POCIBIMU

IOCTOSIHHOM MarHuTe
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JABUrartreJi NOCTOAHHOI'0 TOKa ( Ha

JIPNe 10 « M3yuenne r1ext

Mojenun)». IloBTopenune TeMbl
3JIeKTPOMATHUTHBIE ABJICHHSI.

(OpMyIIBI 10 U3YUEHHOM TeMe.
[ToBTOpEHME TEMBI
3JIEKTPOMAarHUTHbIE SIBJICHHUSL.

manmemamurka

H3BECTHOT'O U HEH3BECTHOT'O
KoMMyHHKaTHBHBIE: YdaTcs
apryMCHTHPOBATH CBOIO TOYKY 3PCHUS,
CIIOPHUTB U OTCTAHBATh CBOO TTO3UIIHIO
HEBPaXACOHBIM IS ONIIIOHECHTOB
obpazom

[lonsipHable cusHUA ( TPE3CHTALS)
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N300paKeHHs B ITIOCKOM 3€pKajie

IIepquue, mamemamuxa

M OTJINYHS
KommynukaTuBHbie: OOUaoTcs u
B3aMMOJICHCTBYIOT C MApTHEPAMH I10
COBMECTHOM JIESITENbHOCTH HJIM OOMEHY
nHpopManmeit
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[ToBTOpEHNE OCHOBHBIX BOPOCOB
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JInynocTHble:  J[EMOHCTPUPYIOT
YMEHHE [PUMEHSTh TEOPETUUCCKHE
3HaHUS Ha IPaKTHKe, peliaTh
3aJayd Ha INPHMEHEHHE 3HaHUM,
HOJYYCHHBIX TIPH U3Y4CHHH Kypca
¢mukn 8 xmacc. PaGoraror ¢
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YTOYHSIS 0011yto KapTHHY.
JloGaBJisiroT CBSI3U MEXITy
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VYcranaBnuBaror TIPUYUHHO-
CIIEJICTBEHHBIE CBSI3H
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KauecTBO U yPOBEHb YCBOCH
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COJIepXKaHHUE COBEPLIAEMBIX
neiictBuil. IIposBiIsIOT TOTOBHOCTH
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JIMYHOCTHBIE:
JeMoHCTpUpYIOT yMEHHE
MPUMEHSATh TEOPETUYECKHE

3HAHMS HA MpAKTUKe, pellaTh
3a]a4M Ha MPUMEHEHHE 3HAHUH,
NONMYYEHHBIX TIPH  H3yYCHHU
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Ka4yecTBO M YPOBEHb YCBOCHHSI.
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HYXIIBI IPYTUX, OKa3bIBATh
TIOMOIIb ¥ YMOINOHAIBHYIO
MOJIEP’KKY apTHEPaM

Pemenue
3aJa4 Ha
COOTBETCTB
ue,
peuieHue
3aJ1a4 Ha
MIPUMEHEHHU

e popmyin

Uroroas
KOHTPOJIbH
asg pabora B
dopme
I'MA

Pabora Hazg
olIMOKaMH
KOHTPOJIBH
BIX
3aJaHuH




OBOPYAOOBAHME, UCMNMOJIb3YEMOE lNPU BbINOJIHEHUAN JIABOPATOPHbIX PABOT MO ®U3UKE
(COIMACHO MHCTPYKTUBHO-METOONYECKOMY MNCbMY)

TeMbl nabopaTopHbIX paboT

Heo6xoAaMMbIA MUHUMYM
(B pacyeTe 1 KOMNNEKT Ha 2 yen.)

CpaBHeHI/IC KOJMYCCTBA TCIIJIOTHI ITPH
CMCIIMBAHHUHM BOAbI paBHOfI TCMIICPATYPHI.

- Kanopumerp -1 - Men3sypka -1 - Tepmometp —1
- CrakaH c ropsiueid Bojoit —1 - CtakaH ¢ X001HOH BO0M —1

N3Mmepenue yaenpbHON TEINIOEMKOCTH TBEPAOTO
TeJa.

- Merannuueckoe teno Ha HUTH -1 - Kanopumertp -1
- CTakaH ¢ X0J0/1HOM BoaoH -1 - Becsl, pa3nosec -1
- Cocyn ¢ ropsiueit Bogioif -1 - Tepmomertp -1

I/I?)MCPCHI/IC OTHOCUTEIbHOM BJIAYKHOCTH
BO3ayXxa.

- TepmomeTp -1 - Kycouek Batsi -1
- CrakaH ¢ Bogoii -1 - IlcuxpomeTpuueckas Tabnuna -1

COopka >JIeKTpUYECKOM 1IeNU U U3MEPEHUE CUITbI

TOKa B €€ pa3JIMYHbIX YHUACTKaAX.

- Ucrounuk nutanusg (4,5 B) -1 - Amnepmerp -1 - Kirou -1
- DnekTpuyeckas Jammnodka -1 - CoeguHUTENbHBIE TTPOBOAA -1

I/I3M€p€HI/IG HAIIPSKCHUA Ha PA3JIMYHBIX
Y4acCTKax SHGKTpH‘IGCKOﬁ OCIIN.

-Uctounuk nutanus (4,5 B) -1 - Kirou -1+ Amnepmetp -1- Bonbrmerp -1
- JIBe mammiouku Ha nojcraBke -1 CoeauHUTENBHBIE TPOBOA -1

PerynupoBaHue CHIIBI TOKa pEOCTaTOM.

- Uctounuk nuranusg (4,5 B) -1 - Peocrar -1
- Amnepmertp -1 - Kimtou -1 - CoenuHuTenbHble IpoBoAa -1

N3Mmepenune conpoTUBIIEHUS IPOBOJAHUKA IIPU
IIOMOIIY aMIIEPMETPA U BOJIBTMETPA.

Uctounuk nutanus (4,5 B) -1 - Peoctar -1 Bonbrmetp -1 Pesuctop -1
Kimrou -1 - Amnepmerp -1 - CoenunurenbHble npoBoga -1

N3mepenne MOITHOCTH U pabOTHI TOKA B
3JIEKTPUYECKOM JIaMII€.

- Uctounuk nuranus (4,5 B) -1 - Peoctar -1 - Kitrou -1
AmnepmeTtp —1 - BonbtmeTp -1+ Coenunutenbhbie npoBoa -1
- DIIeKTpuYecKas JlaMIa Ha mojicTaBke -1

COopka 37eKTpoMaruiuTa U UCTIBITAHUE €T0
JICHCTBUA.

- Uctounuk nuranus (4,5 B) -1+ Peoctart -1 Koy -1
- CoequHuTenbHbIE MTPOBOJA -1+ MarnuTtHas ctpeinka -1
- Jleranu nnst cOOpKu 3nekTpomarnura -1

N3ydenne paboThl AJEKTPUIECKOTO JBUTATENS
MOCTOSTHHOTO TOKA.

- Mopens anektpoasuratens -1+ Peoctat -1+ Kirou -1
- Uctounuk nuranus (4,5 B) -1- CoenqunurenbHble npoBoja -1

N3yuenne u300pakeHusi, JaBaeMoOro JMH30M.

- Cobuparomas nuH3a -1+ Oxpan -1+ Koy -1
- JlJammouka Ha noacraBske -1 JIuneiika -1
‘Uctounuk nutanus (4,5 B) -1- Coequnurenbubie npoBoja -1
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