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IlosicHMTEILHAA 3alIHCKA

Opzanuszayus eneypounoii oeamenvnocmu 6 MbOY Kpacnoapmeiickou COLL onupaemcsa na cinedyroujue HopmamueHvle 0OKyMeHMbL:
Peanuzanusa gonomuutenbHoro oopazoBanus ooydaroniuxcs MbOY KpacHoapmeiickoii cpenneit 061ieo0pa3oBaTeabHOM MIKOJIbI
M0 JIOTIOJTHUTENBHBIM  OOIIEPa3BUBAIOIIMM IMPOTPaMMaM OCYIIIECTBISIETCS HA OCHOBE CIEAYIOIIMX HOPMATHBHO-TPABOBBIX
JOKYMEHTOB:

- ®enepanbHblid 3akoH 0T 29.12.2012 Ne 273-®D3 «O06 oOpazoBanuu B Poccuiickoit deneparum.

- [Ipuka3z MunucrtepcrBa npocsemienuss PO or 27 wurons 2022 r. N 629 “O06 yrepxkaenun [lopsiaka opraHuzanuu u
OCYIIECTBJICHUS 00pa30BaTEIbHON IEATETLHOCTH MO JOMOIHUTEIBHBIM 00111€00pa30BaTeIbHBIM MporpaMmam”

— [ToctanoBneHue I'TaBHOrO TOCYIapCTBEHHOTO CaHUTAapHOro Bpada Poccuiickoit @enepanuu ot 4 uronst 2014 r. Ne 41 r.
MockBa «O06 yrBepxknennn CanlluH 2.4.4.3172-14 «CaHuTapHO-3MIUAEMHUOIIOTHYECKUE TPEeOOBaHUS K YCTPOHCTBY H
COJIEP KaHUIO U OpraHU3aluu pexruMa paboThl 00pa30BaTENbHBIX OPraHU3aAIUi JOMIOJIHUTEIBHOIO0 00pa30BaHus IE€TEN»;
-Crpareruss passutus BocnuTaHus B Poccuiickoit ®denepanuu Ha nepuon no 2025 ropa, yTBEpkKIEHHAs pPacHoOpsLKEHUEM
[IpaBurensctBa P® ot 29 mas 2015 1. Ne 996-p; — Konneniust pa3BuTHs TONOJHUTEILHOTO oOpa3zoBanus nereit 10 2030 roxa
(manee — KoHnenmus) pa3zpaboTaHa Ha OCHOBE MPUOPUTETHBIX II€JIEHM TOCYyAapCTBEHHBIX JIOKYMEHTOB CTPaTErHYecKOro
IUIAHUPOBAHUSI  COIMATIbHO-DKOHOMUYECKOro pa3BuTus Poccuiickoit @epepanuun 1o 2030 roma; rocynapcTBEHHOM
o0pa3oBaTeIbHON TMONUTUKU B cdepe TONMOJHUTEIHHOTO 00pa3oBaHUS JETed; NPUHIIMIIOB MPEEMCTBEHHOCTH HAYYHO
000CHOBaHHBIX MOAXO0B Konueniuu pa3BUTHUS JIOTIOJIHUTEIIBHOT O oOpa3oBaHus, YTBEPKIACHHON
Pacnopsxkenunem IIpaBurensctBa Poccuiickoit @enepanuu ot 24 anpenst 2015 r. Ne 729-p B yactu onpeaeneHus [eHHOCTHOTO
CTaTyca U COLIMOKYJIbTYPHOM PO JAOMOJIHUTEILHOTO 00pa30BaHuUs;

- VYcTaB MIKOIIBL.

[Ipukaza MBOY Kpacuoapmeiickoit COII «O0 yTBepkaeHUN MporpaMM JOMOTHUTEIBHOTO 00Iepa3BUBAIOIIETO 00pa30BaHUs
Ha 2023-2024y4.roa» Ne338o0t1 30.08.2024r

Kypc «®usuka BOKpyr Hac» peanusyeT OOIIEHMHTEJIEKTyajlbHOE HAIpaBJIEHHE BO BHEYPOUHOHM JEATEIbHOCTH B 8 KilaccaX B COOTBETCTBUU C
denepanbHBIM FOCYJapPCTBEHHBIM CTAaHAAPTOM OCHOBHOTO 00IIeT0 00pa30BaHUs BTOPOTO MOKOJICHHS.



TOUKA \!pocm

JlanHasi mporpaMMa IMO3BOJISIET YYAITUMCSI O3HAKOMHUTHCS C METOJUKON OpraHHM3alHd W TPOBEACHHS IKCIEPHUMEHTAIHHO-UCCIICIOBATEIIHCKON
JEeSTENBHOCTH yUYaIIUXCsl B COBPEMEHHOM Y4eOHOM mpoiiecce 1o pu3HNKe, 03HAKOMHUTBCS CO MHOTHMHU MHTEPECHBIMU BOMpPOcaMH (DU3UKHU Ha JaHHOM
JTarie OOYYCHHWs, BBIXOASIIMMH 3a pPAMKH MIKOJBHON MPOTrpamMMbl, PACIIUPHUTH IEJIOCTHOE TWPEICTaBICHHE O MpoOJeMe ITaHHOW HayKH.
DKcnepuMeHTaNIbHAs AeSITeIbHOCTh OyeT cltocoOOCTBOBATH PA3BUTHIO MBICIMTEIBHBIX OMEPANUA U OOIIEMY HHTEIUICKTYaThbHOMY Pa3BUTHUIO.

He menee BakHBIM (haKTOPOM peau3allii TaHHOM MPOTPaMMEI SIBIISICTCS CTPEMJICHHE Pa3BUTh Y YYAIIUXCS YMEHHS CAMOCTOSATEIHHO paboTaTh,
JIyMaTh, SKCIIEPUMEHTUPOBAThH B JOMAITHUX YCIOBHSIX, a TAK)KE COBEPILICHCTBOBATh HABBIKA aPTYMEHTAIIUK COOCTBEHHOM MO3UIIUU TIO OTIPEETIEHHOMY
BOTIPOCY.

CopepxaHue MporpaMMbl COOTBETCTBYET MO3HABATEILHBIM BO3MOXKHOCTSIM IIKOJBHUKOB U MPEIOCTABISIET KM BO3MOXKHOCTh pabOTaTh HA YPOBHE
MOBBILIIEHHBIX TpeOOBaHUH, pa3BHBasi y4eOHYIO0 MOTHBALIUIO.

CopepxaHue 3aHATUI Kypca IPECTaBIsieT cOO0H BBEIEHHUE B MUP IKCIIEPUMEHTATbHON (DU3HUKH, B KOTOPOM Y4aIIUECs CTAaHYT UCCIICOBATEIIAM U
Y Hay4aTbCsl I03HABATh OKPYXKAIOIIMHA UX MHUP, TO €CTh OCBOSIT OCHOBHBIE METOIbI TO3HAHMUSI.

B ycroBusix peanm3anuu 00pa3oBaTENbHON MPOrpaMMbBl HIMPOKO HCHOJB3YIOTCS METOABl Yy4eOHOTro, HMCCIEA0BATEIhCKOT0, MPOOIEMHOTrO
sKkcriepuMeHTa. Pe6EHOK B mporiecce mo3HaHUsA, TpUOOpeTas YyBCTBEHHBIN ((DEHOMEHOIOTHYECKUIA) OIBIT, MEPEKUBACT TOJYUYCHHBIE ONTYIICHUS U
BIIEYATIICHUS. DTU TMEPEKUBAHUS MPOOYKIAIOT U MOOYXKAAOT mpolecc MbinuieHus. Crnernududaeckas (popMa OpraHU3alMU MO3BOJISAET YYaLTUMCS
O3HAKOMHUTBCSI CO MHOTMMM HMHTEPECHBIMH BOMNpocamMu (U3MKH Ha JaHHOM JTane OOYYeHHs, BBIXOASIIMMU 3a PaMKHU IIKOJBHON HpPOrpaMMbI,
pacIMpuTh IETOCTHOE IMpEeJACTaBlIeHHEe O TmpolieMe MaHHOM Hayku. JleTw monydaioT mpodecCHOHANbHBIE HaBBIKH, KOTOPBIE CIIOCOOCTBYIOT
JanbHENIIe couanbHO-0bITOBOM U TPOo(decCHOHANBHO-TPYIOBOM aJanTaluy B OOIIECTBeE.

OOpa3zoBarenbHas EATEIBHOCTh OCYIIECTBIIETCS 1O 001Ie00pa30BaTEeIbHBIM MIPOTPaMMaM JIOTIOJHUTEIEHOTO 00pa30BaHHUs B COOTBETCTBHHU C
BO3PACTHBIMU U WHAMBUAYAJIBHBIMH OCOOCHHOCTSIMHU JETEH, COCTOSHHEM WX COMATHYECKOrO0 M ICHXHUYECKOTO 370POBbS M CTaHIAPTaMU BTOPOIO
nokosienus (GI'OC).

Ilenu kypca:

Onupasch Ha WHANBHAYyAIbHBIE 00pa30BaTENIbHBIC 3alpPOCHl M CIIOCOOHOCTH KaXIOro peOCHKa MpU peanu3aliil MporpaMMbl BHEYPOUHOM
JEeSTENbHOCTH MO (u3uke «3aHuMaTenbHas (U3MKa», MOKHO JAOCTUYb OCHOBHOW LI€TH - Pa3BUTh y OOYy4alOUIMXCsA CTpeMIIEHHE K JajbHeumeMy
CaMOOTIPE/ICIICHUIO, HHTEJUICKTYAIbHON, HAYYHOU M TIPAKTHYECKON CaMOCTOSITEIIBHOCTH, TIO3HABATEIILHOM aKTUBHOCTH. [103TOMY HENsIMU TPOTpaMMBbl
3aHSTHUI BHEYPOUHOIl IeATEIHHOCTH MO (u3HKe «3aHUMaTeIbHas GU3NKa» IS yJaluxcsl 8 KIIacCOB SBIISIOTCS:

* Ppa3BUTHE y yYaIMXCs MO3HABATCILHBIX MHTEPECOB, WHTCIUICKTYAbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE PEMICHUS MPAKTUICCKUX
3a/1a4 U CAMOCTOSITEIbHOTO IPUOOPETEHNUSI HOBBIX 3HAHU;

* (opMUpOBaHHWE W PA3BUTHE Y YYAIIHUXCS KIFOUEBBIX KOMIIETEHIIMH — Y4eOHO — TO3HABATENIBHBIX, WH(OPMAIMOHHO-KOMMYHHKATHBHBIX,
COLIMATIbHBIX, U KaK CIEACTBHE - KOMIETEHIIUN TMYHOCTHOTO CAaMOCOBEPILICHCTBOBAHHS,

* (opMuUpOBaHHE MPEIMETHBIX H METa IPEMETHBIX PE3YJILTATOB 00YUCHHSI, YHUBEPCATHHBIX YICOHBIX JICHCTBHIMA.

* BOCIHUTAaHUE TBOPYECKOW IIMYHOCTH, CIIOCOOHON K OCBOCHHMIO MEPEIOBBIX TEXHOJIOTHHA M CO3JAHUI0 CBOMX COOCTBEHHBIX pPa3paboToOK, K
BBIJIBFDKEHHUIO HOBBIX HJICH U TIPOCKTOB;

* peanm3anus AeATeIbHOCTHOTO MOAX0/1a K MPEeIMETHOMY OOyUEHHIO Ha 3aHSATUSX BHEYPOUHOH NEITEILHOCTH N0 (DU3HKE.
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B SIPKOH | YBIIEKATEIBbHOW (hOpME pacIIUpPATh U YIITyOJISATh 3HAHUS, TOJIyYCHHBIE YIAITUMHCS Ha YPOKaXx;
[I0Ka3aTh UCIOJIb30BAHUE 3HAHUN B IIPAKTUKE, B KU3HY,

Pa3IBUHYTh IPAHULIBI YUEOHUKA, 32)K€Ub YYallIUXCs CTPEMIIEHUEM KaK MOXKHO OOJIbIIE Y3HATh, TIOHATS;
PaCKpBITh NIepe]] yUallluMUCS CO/Iep)KaHue U KPacoTy (PU3MKH.

Oco0eHHOCThIO BHEYPOUHOU JEATETLHOCTH MO (PU3UKE SBISICTCS TO, YTO OHA HANpaBJICHA HA JIOCTMXKCHHE O0ydJalOIMUMHUCS B OOJBINCH CTETICHU
JUYHOCTHBIX U METANPEIMETHBIX PE3YyIbTATOB.
3agaum Kypca

BBISIBJICHHE HHTEPECOB, CKIIOHHOCTEH, CIIOCOOHOCTEN, BO3MOXKHOCTEH YUaIlIUXCsl K pa3IMYHbIM BHJIaM JI€ATEIIbHOCTH;

(dbopMupOBaHUE IPEICTABICHUS O SIBJICHHUAX U 3aKOHAX OKPYKAIOIIEro MUPa, ¢ KOTOPHIMU IIKOJBHUKU CTAJIKMBAIOTCS B IOBCETHEBHOM JKU3HU;
(bopMHpOBaHUE MPEACTABICHUS O HAYYHOM METOJIEe TO3HAHMUS;

pa3BUTHE UHTEPECA K UCCIIEN0BATEIBCKON NEATEIbHOCTH;

pa3BUTHE OIbBITA TBOPUECKOH NEATEILHOCTH, TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE HABBIKOB OPraHU3alluy HAyYHOTO TPpYAa, paboThl CO CIOBAPSAMHU U SHIMKIIONEIUIMH;

CO3/1aHHE YCIIOBUH JIJIsl pealin3allii BO BHEYPOUHOE BpeMsl TPUOOPETEHHBIX YHUBEPCAIBHBIX YU€OHBIX ACHCTBUI B ypOUHOE BpEMS;

pa3BHUTHE OMbITAa HEPOPMAIBHOTO OOIICHHS, B3aUMOJICHCTBHS, COTPYIHUYECTBA;

pacimpeHue paMoK OOIICHUS C COLIUYMOM.

¢dbopMupOBaHUE HABBIKOB IMOCTPOCHUS PU3NUECKUX MOJIENICH U ONPEeICHUs IPAHUI] KX TPUMEHUMOCTH.

COBEpPILICHCTBOBAHME YMEHUN MPUMEHSATH 3HAHUS MO (U3UKE I OOBIACHEHHS SBICHUNA NPUPOABI, CBOMCTB BEIIECTBA, PEIICHUS (HPU3UUECKUX

3a/1a4, CaMOCTOATEIILHOTO MTPUOOPETEHHUS U OIICHKHA HOBOM MH(pOpMAIK (GU3HUESCKOTO CONEPKaHUs, UCIIOJIb30BAaHUS COBPEMEHHBIX MH(OPMAITMOHHBIX
TEXHOJIOTHii;

UCIIONIb30BaHUE MPUOOPETEHHBIX 3HAHUM U YMEHUH JJIs pelIeHus] MPaKTHUECKUX, )KU3HEHHBIX 3a/1ay;

BKITIOUEHUE YYAIIUXCS B PA3HOOOPA3HYIO JIeATeIbHOCT: TEOPETHUECKYIO, MPAKTUUYECKYIO, AHATTUTHUECKYIO, TIOUCKOBYIO;

BbIpa0OTKa TMOKUX YMEHUI IEPEHOCUTH 3HAHUS M HABBIKU HA HOBBIE (JOPMBI yueOHOM paboThI;

pasBUTHE COOOPA3UTETHLHOCTH M OBICTPOTHI PEAKIMU TPHU PEIICHWU HOBBIX PA3IMYHBIX (DU3UYECKHX 3a7ad, CBS3aHHBIX C MPAKTHICCKOU

ACATCIIbHOCTBIO.

Pe3y.]'IBTaTI>I OCBOCHU: KypcCa BHCypO‘IHOﬁ JACATCIBbHOCTH
JIMYHOCTHBIC PE3YJIBTATHI:

-TOTOBHOCTb U CIIOCOOHOCTH 00YYAIOUINXCS K CAMOPA3BUTHIO 1 TUYHOCTHOMY CaMOOTIPEACIICHUIO;
c(hopMUPOBAHHOCTh UX MOTHBAIIUU K O0YUEHHUIO W II€JICHANPABICHHON TO3HABATEIBHOM NESITEIHHOCTH,
c(hOpMUPOBAHHOCTH MO3HABATEILHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH ydaninxcs;
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- YOEXIEHHOCTh B BO3MOXXHOCTH TO3HAHMSI MPUPOJbI, B HEOOXOJUMOCTH Pa3yMHOI'O HCIOJIb30BAaHUS JTOCTH)KEHUN HAYKM U TEXHOJOTHH s
JalbHEHIEro pa3BUTHsI YEJIOBEUECKOro 00IIeCTBa, YBaKEHUE K TBOPLIAM HAYKH U TEXHUKHU;

- (hopMHpoBaHHE LIEHHOCTHBIX OTHOUIEHUH IPYT K JIPYTy, YUUTEI0, aBTOpPaM OTKPBITHI U N300peTeHuil, pe3yapTaTaM 00yueHUsl.

MeETaIlpeIMETHBIE PE3yIbTaThI

- WCMOJb30BAaHUE YMEHHUH M HAaBBIKOB Pa3jIMYHBIX BHJIOB ITO3HABAaTEIbHON JEATEIBHOCTH, - NPUMEHEHHE OCHOBHBIX METOAOB IMO3HAHMSA
(cucteMHO-UH(OPMALIMOHHBIN aHAIN3, MOAEIIMPOBAHNE) TSl U3YUEHUS Pa3JINYHBIX CTOPOH OKpY’Karollel 1eCTBUTEIbHOCTH;

- ¢opMHUpOBaHHE YMEHHH paboTaTh B TPYIIE C BBHITOJHEHUEM PA3IMUHBIX COLMAJTBHBIX POJIeH, MPECTAaBIATh U OTCTaWBaTh CBOM B3IJISJBI U
yOex1eHus1, BECTH JUCKYCCHIO;

- YMEHUE TeHepUPOBATh UICH U ONPEIEIIATh CPE/ICTBA, HEOOXOAUMBIE ISl MX

peanuzanum;

- MPUOOpPETEHHE OIbITa CaMOCTOATEIBHOTO TOMCKA, aHauu3a U oTOOpa MH(POpPMALMU C HCHOJIB30BAHUEM DPA3IUYHBIX MCTOYHHKOB, U HOBBIX
MH(POPMALMOHHBIX TEXHOJIOIMH JJIsl pELIeHUs I03HABATEIbHBIX 33/1a4;

- YMEHUE ONPEEIIATh eI U 337a4u JIeITeIbHOCTH, BRIOUPATh CPEICTBA peasl3alluy LeIU U IPUMEHATh UX Ha IPAKTUKE;

- UCTOJIb30BAHUE PA3JIMUHBIX HCTOYHHUKOB I OJIY4YEHUs] HAyYHOU MH(pOpMaLUY;

- (GopmupoBaHuEe yMEHHU BOCIPHHHMATH, MEepepadaThiBaTh U MPEIBSIBIATH MHPOPMAIUIO B CIOBECHOH, OOpa3HOM, CHUMBOJIMYECKON (opmax,
aHaJIU3UpoBaTh U IepepadaThiBaTh NOJIYYEHHYIO MH(POPMALMIO B COOTBETCTBUM C IIOCTABJIEHHBIMU 3a/ladyaMM, BBLAEISATH OCHOBHOE COJIEpXKaHME
IIPOYUTAHHOTO TEKCTA, HAXOUTh B HEM OTBETHI Ha IOCTaBJIIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

- pa3BUTHE MOHOJOIMUYECKOW U JMAJIOTMUECKON peun, yMEHHs BbIpaXkaTb CBOM MbICIIN U CIIOCOOHOCTH BBICIIYILIMBATh COOECEIHHUKA, IOHUMATh €T0
TOYKY 3pEHUS, IPU3HABAThH IIPABO APYroro 4ejJoBeKa Ha NHOE MHEHHUE;

- OCBOEHHE ITPUEMOB JHCTBUI B HECTAHIAPTHBIX CUTYAIUX, OBJIa/ICHUE

3BPUCTUYECKUMHU METOJIaMU PELICHUSI TPOOIIEM.

IIPEIMETHBIE PE3YJIbTaThI:

- YMEHHUS II0JIb30BaThCid METOAAMHM HAYYHOI'O HCCIIEIOBAHUS SIBICHUN NPUPOJbI, NMPOBOIUTH HAOJIOJEHUS, IUIAHUPOBATh U BBINOJIHATH
HKCHEPUMEHTHI;

- yMeHHs 00palaTheIBaTh pe3yabTaThl U3MEPEHUM, TPEICTABIATh PE3yJIbTaThl U3MEPEHUN C MOMOIIBIO Ta0IUL, rpaduKoB U GOpMYII;

- YMEHHs 0OHapyKMBaTh 3aBUCUMOCTH MEXAY (U3NUYECKUMHU BEJIMYMHAMH, OOBACHATH MOJYYEHHBIE PEe3yIbTaThl U J€NaTh BBIBOJIbI, OLICHUBAThH
IPAHUIIBI TOTPEIIHOCTEN pe3yIbTaTOB U3MEPEHHUI;

- YMEHUS CTPYKTYpUPOBATh U3YUEHHBIH MaTepHall U €CTECTBEHHOHAYYHYIO HH(POPMALINIO, MTOTYYEHHYIO U3 APYTUX UCTOUHUKOB,;

- YMEHHUS IPUMEHSATh TEOPETUUECKNE 3HAHUS Ha MPAKTUKE, PEIIaTh 3aJa4l Ha IPUMEHEHUE TIOJTYyYCHHbIX 3HAaHUM.

- (hopMUpOBaHME NPECTABICHUN O 3aKOHOMEPHOM CBSA3H U MO3HABAEMOCTH SBJICHUN MPUPO/bI, 00 00BEKTUBHOCTH HAYYHOT'O 3HAHUS;
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- (popMupoBaHUE TIEpBOHAYAIFHBIX MPEACTABICHUH 0 (PU3MUECKON CYITHOCTH SIBJICHUN NPUPOABI (MEXaHHYECKUX, TETUIOBBIX, SJICKTPOMAarHUTHBIX
), BUax MaTepuM (BELIECTBO U IOJIE), IBMKEHUU KaK CIoco0e CyLIeCTBOBaHMsS MaTEpUM; OBJAJECHUE MOHATUIHBIM ammapaToM U CUMBOJIMYECKUM
S3BIKOM (DU3HKY;

- MOHMMaHue (PU3NYECKUX OCHOB U MPUHIIMIIOB AeUCTBHS (paOOThl) MAIIMH M MEXaHU3MOB, CPEACTB MEPEIBUKEHUS U CBS3U, OBITOBBIX PHOOPOB,
IIPOMBILUIEHHBIX TEXHOJIOTUYECKHUX ITPOLIECCOB, BIMSAHMS UX HAa OKPYKAIOIIYIO CpENY;

-pa3BUTHE YMEHUs IUIAHMPOBATH B IIOBCEIHEBHOW JKU3HU CBOMU JEWCTBHUSA C NPUMEHEHHMEM IIOJIyYCHHBIX 3HAHMM 3aKOHOB JJIEKTPOJMHAMUKH,
TEPMOJMHAMHUKH U TETIJIOBBIX SIBJICHUH C LIENIBI0 COEPEKEHUS 310POBbSI;

- (GopMHpOBaHME TPEICTaBICHUI O 3HAUYEHUH ECTECTBEHHBIX HAyK B PELICHUHM COBPEMEHHBIX 3KOJOIMUECKHMX MpoOieM, B TOM 4YHCIE B
IIPEJOTBPALECHUH TEXHOTCHHBIX M SKOJIOTHYECKUX KaTacTpod;

- KOMMYHUKAaTUBHBIE YMEHHUS [OKJIAJbIBaTh O PE3yjibTaTaX CBOETO MCCIEIOBAaHMsA, Y4aCTBOBaTb B JUCKYCCHUH, KPAaTKO U TOYHO OTBEYaTh HA
BOIIPOCHI, UCII0JIB30BATh CIIPABOYHYIO JTUTEPATYPY U APYrUe UCTOUHUKH.

B pesynprare n3ydeHus Kypca BHEYpOUHOU NEATEIIBHOCTH YYCHUK HAYYUTCH:

* pacno3HaBaTh MEXAHWYECKHUE SBICHHA U OOBSICHATH HA OCHOBE HMEIOILMXCA 3HAHUN OCHOBHBIC CBOMCTBA WMJIM YCJIOBUS IPOTEKaHMs 3TUX
SIBJIICHMI;

* ONHUCHIBATh M3YYEHHBIC CBOMCTBA TEJl M MEXaHUYECKUE SIBICHUs, UCIONIb3Ysl (PU3MUYECKHE BEIMUYMHBI; IIPU ONHUCAHUM IPABUWIBHO TPAKTOBATH
(¢u3nUYecKUil CMBICT UCIOJIB3YyEMBIX BEIWYHMH, UX 0003HAUCHUS W €AMHHUIBI U3MEPEHMS, HaXOAUTh (POPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PH3UUYECKYIO
BEJIMYUHY C JPYTUMU BEIUYUHAMU;

* aQHATU3UPOBATh CBOWCTBA TEJ, MEXaHMYECKHE SIBJICHUS M MPOILECCHI, UCMOIB3ysd (U3NUYECKHE 3aKOHbI M MPHUHLUIBI; MPH ATOM pPa3InvaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M €r0 MaTEMaTUYECKOE BBIPAXKEHUE;

* pa3nu4yaTh OCHOBHBIC MPU3HAKH U3YYEHHBIX (PU3MUECKUX MOJEICH;

* pewmaTh 3aJadd, UCHOJB3yd (U3NYECKHE 3aKOHBl M (HOPMyJbl, HA OCHOBE aHalIM3a YCJIOBUS 3aJaud BBLIEIATH (DPU3UUYECKHE BEIMUYUHBI U
(bopMmyIbl, HEOOXOAUMBIE IS €€ PEeIIeHUs], ¥ IPOBOIUTH PACUETHI;

pacro3HaBaTh TEIUIOBBIE SIBIEHUS U O0BSICHATH HA OCHOBE MMEIOLIMXCS 3HAHUN OCHOBHBIE CBOMCTBA WJIU YCIIOBHSI TPOTEKAHUs 3TUX SIBICHUM;

* OMHCHIBATh U3yYEHHBIE CBOICTBA TEJ M TEILUIOBBIE SIBICHUS, UCTIONB3Ysl (PU3NYECKHE BETHUUHBI;

* aHAJIM3UPOBATh CBOWCTBA TeJI, TEIUIOBBIE SIBICHUS U MPOLECCHI, UCIIONb3YS 3aKOH COXPAaHEHUs SHEPTUH; Pa3InyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHa ¥ €r0 MaTEMaTUYECKOE BBIPAKECHHUE;

* pa3IM4aTh OCHOBHBIE IIPU3HAKU MOJECIIEH CTPOCHUS I'a30B, JKUIKOCTEH U TBEPABIX TEII,

* pemaTh 3a/1a4M, UCIO0JIb3Ys 3aKOH COXPAHEHUS YHEPTHH B TEIUIOBBIX IIpoIleCcCax;

pacro3HaBaTh 3JIEKTPOMArHUTHBIE SIBIEHUS U OOBSACHATh HA OCHOBE MMEIOIIUXCS 3HAaHUN OCHOBHBIE CBOMCTBA MM YCIOBHUS NMPOTEKAHHS ITHUX
SIBIICHMIA,

* OIMCHIBATh U3YYEHHBIE CBOMCTBA TEJI U 3JICKTPOMArHUTHBIE ABJICHUS, UCIIOIb3YS

(bu3MYeCcKre BEINYUHBI,
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* QHAJIM3UPOBATH CBOICTBA TEJl, AIIEKTPOMArHUTHBIE SBJICHUS U TPOILECCHI, HCIONB3Yys (PU3NYECKHE 3aKOHBI: 3aKOH COXPAHEHHS AIIEKTPHUECKOTO
3apsiga, 3akoH Oma anis ydacTka 1enu, 3akoH J[xoyns—IJIeHna, 3akoH MPSMOIUHEHHOTO paclpoCTPaHEHHs CBETA, 3aKOH OTPa)KCHHs CBETa, 3aKOH
MIPEJIOMIIEHHUS CBETA; TIPU ATOM PA3INYaTh CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA U €r0 MaTeMaTHYECKOe

BBIPa)KECHHUE;

* pemiath 3aJauyd, HCMONb3ysd (u3MyecKue 3aKkoHbl (3akoH Owma g ydyacTka nenu, 3akoH Jxoyns—JleHna, 3akoH NPSAMOJIMHEHHOTO
pacmpoCTpaHEHHUs] CBETa, 3aKOH OTPaXKCHHsI CBETa, 3aKOH MPENOMIICHHUS CBeTa) W (HOPMYIbI, CBA3BIBaIOIINE (U3NYECKUE BEIWYMHBI (CHJIa TOKa,
ANEKTPUYECKOE HAIIPSHKEHUE, JIEKTPUUECKOE COITPOTUBIICHHE, YI€TIbHOE CONPOTUBIIEHUE BEIIECTBA, pa00Ta TOKA, MOIIIHOCTh

TOKa, (POKYCHOE pacCTOSHME M ONTHUYECKas CHJA JIMH3BI, (QOpMyNbl pacdéra AJIEKTPUUYECKOTO COMPOTHUBICHHUS MPU TOCIEAOBATEIBHOM H
napaijieIbHOM COSJUHEHUH MPOBOJHUKOB); HA OCHOBE aHaJIM3a yCIOBUS 3aJaud BbLACIATh (pU3NUecKue BeIMYUHbBI U (POPMYIIbI, HEOOXOAUMBIE IS €€
peuieHusi, ¥ IpOBOAUTH PACUEThI;

* OOBACHATH (PU3UUECKHE SIBJICHUS: IPSIMOIMHEHHOE paclipOCTpaHEeHUs CBETa,

o0pa3oBaHUE TCHU U TIOJIYTEHH, OTPAXKECHUE U MTPEIIOMIICHHUE CBETA;

*  U3MepATh (POKYCHOE pacCcTOSIHUE COOMPAIOIIEH JIMH3bI, ONTHYECKYIO CHUITY JIMH3bL;

* TOHUMATh CMBICII OCHOBHBIX (DM3MYECKHMX 3aKOHOB UM YMECHHE NMPHUMEHATHh MX HA MPAKTHUKE: 3aKOH OTPAKEHHUS M MPETOMIICHHUS CBETa, 3aKOH
MPSIMOJIMHEHHOTO pacpoCTpaHEeHHsI CBETA.

Vuennk MMOJIYYHUT BO3MOXKHOCTb HAYUYHUTBHCA:

* pa3M4aTh TPaHMIIbI IPUMEHUMOCTH (PU3MYECKIX 3aKOHOB, IOHMMATh BCEOOIIUT XapakTep (hyHIaMEHTAIBHBIX 3aKOHOB;

* mpuéMamM MouCKa U HOPMYIUPOBKH JOKA3ATEIBCTB BHIABUHYTHIX TUIIOTE3 U TEOPETHUECKUX BBHIBOJIOB HA OCHOBE IMIUPHUYECKU YCTAaHOBICHHBIX
(haKToB;

* WUCTOJIb30BaTh 3HAHUS O TEIUIOBBIX SBICHUSX B IMOBCEJHEBHOM XHM3HH AJIsi oOecrieueHHs] OE30MacHOCTH MpH OOpameHud ¢ IpudopaMu U
TEXHUYECKHMHU YCTPOMCTBAMH, [T JIsi COXPAHCHHUS 3[IOPOBBS U COOJTIOJICHUST HOPM SKOJIOTHYECKOTO TOBEICHUS B OKPY)KAIOIICH Cpe/ie;

* IPUBONUTH MPUMEPHI TPAKTUIECKOTO MCTIOJIb30BaHMS (PU3HMUECKUX 3HAHUH O TETUIOBBIX SBJICHHAX;

* pPa3IM4aTh TPAHUIBI PUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MMOHMMATh BCEOONIUI XapakTep (QyHIaMEHTAIbHBIX (PU3UYECKUX 3aKOHOB (3aKOH
COXpaHEHHS YHEPTHUHU B TEIUIOBBIX MPOIECCAX) U OTPAHUICHHOCTh UCIIOJIB30BAHUS YaCTHBIX 3aKOHOB;

* IpuéMaM MoucKa U GOPMYIUPOBKHU JOKA3ATEILCTB BBIABUHYTHIX THIIOTE3 U TEOPETHUECKUX BBIBOJIOB HA OCHOBE SMIIMPUYECKH YCTAHOBIIEHHBIX
(baKToB;

* HaXOJWUTh AJEKBAaTHYIO MNPEAJIOKEHHOHM 3a1ade (U3MUECKYI0 MOJeNb, pas3peliaTh MpoOjeMy Ha OCHOBE MMEIOIIMXCS 3HAHUM O TEIIOBBIX
SIBJICHHSIX C MCTIOJIb30BAHUEM MAaTEMaTHYECKOT0 anrapara U OI[eHUBATh PEATbHOCTh TOYY€HHOTO 3HAYCHUST (PU3NIECKOIN BEINIHHBL.

* HCIIOJIb30BATh 3HAHUS 00 JIEKTPOMArHUTHBIX SIBIICHUSX B MMOBCEHEBHOM JKU3HU AJIs o0ecrieueHns 6e30MacHOCTH NP 0OpaleHnH ¢ npubopamu
Y TEXHHYECKUMH YCTPOHCTBAMHU, JIJIsI COXPAHEHUS 370POBBS M COOJIOICHUST HOPM DKOJIOTHUECKOTO MTOBEICHHSI B OKPYKAIOIIEH Cpee;

* IPUBOJIUTH MPUMEPHI TPAKTHUECKOTO UCTIONB30BAHUS (PU3UUYECKUX 3HAHUH O DJIEKTPOMATHUTHBIX SBICHUSX;
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* pa3nuYaTh TPAHMIBI TPUMEHUMOCTH (PU3NUYECKHX 3aKOHOB, MOHWMATh BCEOOMIMI XapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpaHECHHS
ANEKTPUYECKOTO 3apsa) U OTPAaHMUEHHOCTh UCTIOIb30BaHUS YaCTHBIX 3aKOHOB (3akoH OMa 1S ydacTka 1emnu, 3akoH Jxoyns—IJlenna u ap.);

* mpuéMaM MOCTPOEHUsl (PU3NUECKUX MOJENEH, MoUcKa U (GOPMYIUPOBKH JOKA3aTEeNIbCTB BBIABUHYTHIX THIIOTE3 U TEOPETUYECKHUX BHIBOJIOB Ha
OCHOBE IMIMPUYECKU YCTAHOBIECHHBIX (PAKTOB;

* HAXOJWTh aJCKBATHYIO MPEIJIOKECHHOW 3amade (HU3MYECKYI0 MOJENb, pa3pemaTrh MpodJieMy HAa OCHOBE HWMECIONIMXCS 3HAHWH 00
ANEKTPOMATHUTHBIX SIBJICHUSAX C HCIOJB30BAHMEM MAaTEeMAaTHUECKOTO ammapaTa ¥ OICHHBATh PEaTbHOCTb MOJYYEHHOTO 3Ha4YeHUs (pu3mdeckoi
BEJIMYMHBI. pa3ianyarh (OKYC JUH3bI, MHUMBIH (OKYC U (POKYCHOE pacCTOSHHE JIHMH3bI, ONTUYECKYIO CHIIy JIMH3bI M ONTHUYECKYIO OCh JIMH3BI,
COOMPAIOIIYIO ¥ PACCEUBAIOIIYIO JTMH3BI, N300paKeHUs, TaBaeMble COOMpAIOIIeH U paccenBaroIei

JIMH3011;

®* HCIIOJIb30BaATh HOJIy‘-IeHHBIe 3HaHUA, YMGHI/ISI 1 HABBIKU B HOBCG,Z[HGBHOfI KHM3HH, 3KOJOI'MH, 6bITy, oxpaHe Oprncanmef/i Cpe,Z[BI, TCXHUKE
0€e30I1aCHOCTH;

* BBI6I/IpaTB U U3roTaBjInuBaTh MOACIIN,

* 3amuIaTh paboOThl U MMPOEKTHI UCCIIECIOBATEIHLCKOTO XapaKTepa

TpeOoBaHuS K YPOBHIO NOJATOTOBKH YYAlIUXCH B pe3yJbTaTe YCBOCHUA Kypca:

3HATh:
- 3aKOH COXpaHeHI/ISI nu HpeBpaH_IeHI/ISI 3H€pFI/II/I B MCXAaHHUYCCKUX U TCIIJIOBBIX HpOLIGCCElX.
- 0COOCHHOCTH (PU3MUYECKHUX XAPAKTEPUCTHK BOJIBI.
- yCJIOBI/IH BO3HUKHOBCHHUSA U CYIIIGCTBOBaHI/IH BHGKTpI/I‘{eCKOFO TOKa,
- opmybl 3akoHa OMa I y9acTKa IeTH, A pacdeTa COMPOTUBICHHUS TPOBOTHUKOB;
- 3aBUCUMOCTH COHpOTI/IBJIeHI/ISI HpOBOI[HI/IKOB oT TeMnepaTprI;
- 3aKOHBI MOCJIEOBATEIHFHOTO M MAPaJIICILHOTO COSTMHEHUS TTPOBOTHUKOB;
- (opMyIIBI IJIst pacueTa MOITHOCTH TOKA;
- 3aKOH OTPa)KEHHUS U MPEIOMIICHHUS CBETA.

YMmerh:
- OIUCHIBATH U OOBSICHATH (PU3UUECKUE SBIICHNUS,
- UCTIOJIb30BaTh (hM3MUYECKUEe MPUOOPHI U U3MEPUTETHHBIE HHCTPYMEHTHI JIsl U3MEPEHUS
(UBUYECKUX BEIUYHH,
- IPUBOJIUTH MPUMEPHI MPAKTHUECKOTO UCTIONB30BaHUs (PU3HMUECKUX 3HAHUI;
- pemmaTh 3a7a4u Ha MPAKTUIECKOE UCIOJIb30BaHNE (PU3HUUECKUX 3aKOHOB;
- ACIIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHUS B IOBCETHEBHOMN JKU3HH.
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- TPUMEHATH (HOPMYIIBI I pacdera: KOJUYECTBO TEIUIOTHI, DHEPTHS TOILIMBA, HATPEBAHUE W OXJIAKICHHE, IUIABICHHE W KPUCTAILTU3ALNS,
UCIapeHue, KUTIEHUE ¥ KOHCHCAIIHS.

- 00BSICHUTH ITyTEM pa300pa KOHKPETHBIX MPOOJIeM, KaK OTAEIbHbIC HAOIIONCHHS 1

AKCIIEPUMEHTHI 3aBEPIIAIOTCS YCTAHOBICHHEM OOIINX 3aKOHOMEPHOCTEH.

KanenaapHo-remaTndeckoe NJiaHMPOBaHUe
8 ku1acc (1 yac B HeeJ110)

DJ1eMEHTEI O6opyno
HaumeHoBaHue Kou. pPyA

aTa ara
Hanmenos 00pa3oBaTebHOTO BaHHE A A
Ne anHe pasiena pas3znena qac. S — MPOBEJICHUSI | TMPOBEACHUS
p Tema p 8a 80

1. TennoBbie 31paBcTBYH, (hr3HKa 1 Komnmaectso 3,09
sijieHus (12 4) | TerioThl! TEIUIOTHI, YSHEPTUS
TOILIMBA, HArpCBaHUe
U OXJIAKICHHE,
TJIaBJICHUE U
KpUCTAILTU3aLIHs,
HCIIapeHne, KUTICHHE
1 KOHACHCAIus.

2. 3aKOH COXpaHEHUs 1 MeTto bl 10,09
SHEPTHH Ha HaOII0ICHUS,
AKCIIEPUMEHTAILHBIX U3MEpEeHHUS,
3a7a4ax. HKCIIEPUMEHTA.
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Pemenue
TEOPETUYECKUX U
AKCIIEPUMEHTAIBHBIX
3aj1a4.

<<I[IO}KI/IH8. KYXOHHBIX

AKCIIEPUMEHTOBY.

OnbiThl "®oKyC
nmamonu", "Sio B
OyThuIKE",
"CKronb3IIMiA
crakaH", "Kunenue
BOJIbI B OyMaXHOM
KacTproJie",
3Byuaiast MOHeTa",
"IlenoTka conu".

17,09

TenmoeMKOCTh

TBEPABIX TET U KUIKOCTEM.

DKCcnepruMeHTal
BHOE ONpEJIEICHHE
TEIMI0EMKOCTH.
Pacuer
TEMI0EMKOCTH.

24,09

OcobenHOCTH

(bU3UIECKUX
XapaKTePUCTHK BOJIBI.

Bona.
Oco0eHHOCTH
CTPOCHHS.
dOu3nyecKkue u
XUMHUYCCKUC
CBOICTBA U
XapaKTEPUCTHKHU.

1,10

BOJEL

HaOmroneuune 3a

IIPOLIECCOM KHUIICHHS U
TEMIIEPATypON KUIICHUS

3araaku
nporiecca KUIeHUs.
CpaBHeHue
UCTIAPCHHS U
KHUIICHHUS.

8,10

3aBUCUMOCTH

COCTOSIHMSI BELIECTBA OT
TEMIIEPATyphI U 1aBJICHHUS.

CocrosHuA
BCIIECTBA.
Kenesnsiii map

15,10
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Y TBEPJbIA BO3AYX.
[Tonydyenne HU3KUX
TEeMIIeparTyp.

«Dusuka B OaHey.

[louemy HyKXHO
noa0packIBaTh Ha
KaMEHKY BOJLY
MaJIEHbKHUMU
MOPLMSIMH, a HE
HaJUBaTh Cpasy
OOIBIINMU
nopuusamu? 3a4em Ha
MOPOT XOJOIHYIO
BOJ1Y JIBIOT?

22,10

10

OO6pa3oBanue
oOmakoB. Ocanku.

Konpaencarus.
[TpuyuHBI U CXEMBI
oOpaszoBaHus
00J1aKOB, OCA/IKOB.

5,11

11

Hcropus
M300peTeHUS TapOBOTO
JIBUTATEIIS.

ITapoBas
MammHa CaiiBepu.
bonpmasa mammza
J>xona Cmura.
[TapoBast mammHa
[Tonzynoga. Jlxeitmc
Vart. YHuBepcaiapHas
apoBasi MallHa
JIBOMHOTO JI€MCTBHS.

12,11

Jn3enpHbIi
JIBUTATEIb: pa0OUNH UK
u pacuet KIIJI.

VYerpoiicTBo,
MIPUHLINI JIEHCTBHUS.
Pacuer
TEPMOAMHAMUYECKHUX
napameTpoB 1 KI1/]

19,11
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OBICTPOXOIHOTO
ABTOMOOHMIJIBHOTO
JU3ETLHOTO
JIBUTATEIIS.
12 TemnoBrle ABUTATEIIN Bunpr 26,11
B aBUAIUU. PEaKTUBHBIX
JIBUTATEIICH,
buznveckue
OCHOBBI
PEaKTUBHOTO
JBUKCHUS TIPU
pa3HbIX
CKOPOCTSIX.
13 DJIEKTPHY OnexTpusanus Tem: Hcropus 3,12
ecKHe SIBJIEHMs | MI0JIb3a WU Bpen? pa3BUTHS
(12 v) ANEKTPU3ALMUH.
Ucnonws3zoBanue u
6opnba ¢
AJIEKTPU3AIUCH.
14 OcgerurenbHas CeTh. Hcrtopus 10,12
Pemenue 3agau no pa3BUTHS. 3a/1a4u 1O
COCTaBIICHUIO CXEM COCTAaBIICHUIO CXEM
Pa3IUYHBIX YCTPOUCTB. Pa3TMYHBIX
YCTPOWCTB.
15 CxeMbl pa3Iu4HbIX CocraBieHue 17,12
YCTpOMCTB (B OBITY, B CXEM HUCIOJIB3YEMBIX
MIPOMBINIJICHHOCTH, B B OBITY, B
UTPYILIKAX U UTpax). IIPOMBIIIJIEHHOCTH, B
UTPYIIKAX U UTPax.
16 CxeMbl pa3Iu4HbIX CocraBieHue 24,12
YCTpOMCTB (B OBITY, B CXEM HUCIOJIB3YEMBIX
MPOMBINIJICHHOCTH, B B OBITY, B

UTPYIIKAX ¥ UTpax).

IMPOMBINIJICHHOCTH, B
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17

UTPYLIKaX U Urpax.

18

19

20

21

22

23

Peocrat Ha cityx0e y 3aMbIKaroLUe U 14,01
ABTOMATHKH. pa3MBbIKarOIIHe
YCTPOMCTBA.
[Ipumenenue B OBITY,
TEeXHUKE, HA
MIPOU3BOJICTBE.
3aBUCUMOCTBH VaenbHOE 21,01
COTIPOTUBIICHUS COTIPOTHUBJICHUE
MIPOBOTHUKOB OT MIPOBOJTHUKOB U
TEMIIEPATYPHI. HETIPOBOTHUKOB.
CMmemanHOe DKCTepuMeHTa 28,01
COEIMHEHUE MMPOBOTHUKOB. JTBHOE U3y4YEHUE
CMEIIaHHOTO
COEIMHEHUS
ITPOBOTHHUKOB.
CwmemranHoe DKCrepuMeHTa 4,02
COEIMHEHUE MMPOBOTHUKOB. JTBHOE U3y4YEHUE
CMEIIaHHOTO
COCTMHEHUS
MIPOBOTHUKOB.
CwmernranHoe DKCnepuMeHTa 11,02
COEJIMHEHHUE MTPOBOIHUKOB. JHHOE H3yYeHHE
CMEIIaHHOTO
COCTMHEHUS
MIPOBOHHKOB.
Pacuer 3agaun HA 18,02
norpedseMon pacuer
ANEKTPOIHEPTHH. notpednseMon
DIIEKTPOIHEPTHH.
Pacuer 3agaun HA 25,02
norpediseMoin pacyer
AJIEKTPOIHEPT U H. noTpeOsIeMon
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DJIEKTPOIHEPT HH.
24 DIIEKTPUUYECTBO B Pabotel 4,03
YKUBOTHBIX U PACTCHHSX, B l'ansBanu. Posb
JKUBBIX KJIETKaX. OMODJIEKTPUIECKUX
MOTEHITHAJIOB.
25 Onrnueck OxeaH cBeTa. CBeTOBEIC U 11,03
ue sBjgenus (11 ONTUYECKHUE SIBJICHHUS.
26 4.) Cdepuueckoe N3o0paxxenue 18,03
3epKaio (BBIMYKIIOE). MIPEAMETOB B
BBIITYKJIOM 3epKalie.
Oco0OeHHOCTH UX
MTOCTPOCHHS.
27 Cdepuueckoe N306paxenue 1,04
3epKaio (BOTHYTOE). MPEeIMETOB B
BOTHYTOM 3€pKaJie.
OcobeHHocTH U
TTOCTPOCHHE.
28 [TocTpoenue xona 3agaun HA 8,04
CBETOBBIX JTy4eil CKBO3b MOCTPOCHHE X0/
MIPU3MBI. CBETOBBIX JTyuei
CKBO3b ITPU3MBI.
29 [Toctpoenue [Toctpoenue 15,04
N300paKeHU, TaBaeMbIX n300pakeHUi ¢
CUCTEMOM COOMPAIOIINX H MTOMOIIBIO CUCTEMBI
pacceuBaroux JIUH3. COOUpAIOIINX H
pacCEMBAIOIINX JIMH3.
30 [Toctpoenue [Toctpoenue 22,04
n300pakeHNi, JaBaeMbIX n300pakeHui ¢
CHCTEMO COOMPAIONIHNX H MIOMOIIBIO CHCTEMBI
pacCceuBarOINX JIMH3. cobOuparonmx u
paccenBaroNIMX JINH3.
31 [TocTpoenue [locTpoenue 29,04

M300paKEHU, TaBAEMBIX

M300paKEHUI ¢
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CUCTEMOMN COOMPAIOIINX U
pacceuBaroINX JTUH3.

MIOMOIIBIO CUCTEMBI
COOMparOIIKNX U

pacCcCuBarOINX JINH3.

32 Pacuet ontuueckoii 3agauu Ha 6,05
CHJTBI CUCTEMBI U3 pacueT ONTUYEeCKOH
coOMparonux 1 CHUJTBI CHICTEMBI 13
paccenBaroux JUH3. COOMpAIOIINX H
pacCEenBAIONINX JIMH3.
33 Pacuer onTuueckoit 3agaun Ha 13,05
CHJTBI CUCTEMBI U3 pacueT ONTUYEeCKOH
coOuparonmx 1 CHJTBI CHICTEMBI U3
paccenBaroux JIUH3. COOUpAIOIINX H
pacCEenBAIONINX JIMH3.
34 Onruueckue Busr 20,05
npubopsl. Penenne 3a1au ONTUYECKHUX
Ha TTOCTPOEHNE puOOPOB.
HU300paKeHUIA. OcobeHHOCTH
pelieHus 3a1a9 Ha
MOCTPOCHUE
N300pakKeHUH.
35 Onrudueckne Bunasr 27,05
npubopsl. Penenue 3a1au ONTUYECKUX
Ha MTOCTPOEHUE puOOPOB.
HU300paKeHUI. OcobeHHOCTH
peleHus 3a1a9 Ha
MOCTPOCHHE
N300pakeHUM.

Y4eOHO-MeTONMYECKUIT KOMIJIEKT COCTOUT M3 CJIeyHIHUX MOCOOMii:

1. I'paueB A.B., [loroxes B.A., CenuBepctoB A.B. ®@usuka — 8. — M.: Benrana-I'pad, 2012.

2. llepenbman S1.M. 3anumarensHas ¢usuka. — M.: Hayka, 1991.
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5. baymoB M.U. becens! no pusuke. — M.: [Ipocsemenne, 1984.
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15. Mandees P.U. Tropueckue 3ananus o ¢usuke. — M.: [Ipocemenue, 1971.

16. HuzamoB N.M. 3amauu no pusmke ¢ Texauueckum coaepxanueMm. — M.: [Ipocsemenue, 1980.



