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1. MACIIOPT TIPOI'PAMMBI YUEEHOH AACIHITIINHBI
Puznka

1.1. O6nacTs NpuMeHEeHHs NPOorpaMMbl

IIporpaMma y4eOHOH AUCIIMILINHEL ABISETCS YaCThIO 00pa3oBaTeNLHOMN
nporpammsl B cootseTcTBUE ¢ PI'OC 1o crrienmansuocti 09.02.07
HudopmanHoHHBIE CHCTEMbB! H NPOrPAMMHPOBaHHeE, BXOIAIIEH B COCTaB
ykpynaénnoi rpyrns 09.00.00 HadopmaTHka H BBIYHACIHTEILHAS TEXHHKA

1.2. MecTro AUCHHNNIHHBI B CTPYKTYpe OCHOBHOIH mpodieccHOnaJLHOMH
0o0pa3oBaTeIbLHOH NPOrPpaMMBL:

@usuka wu3yvaeTcs Kak IpodunpHast ydeOHas JUCUMIUTMHA TIPH OCBOEHHH
cnenanpHocTell CIIO Texnuyueckoro npodpus:

09.02.07 HuadopmaHOHHbIC CHCTEMBb! H NPOrpaMMHUpPOBaHHE

1.3. Henu u 3axauu JUCHHOJIHHLI — TPeOOBaHHA K pPe3y/abTaTaM OCBOCHHHA
AUCHHUTLIHHBI:

Ilporpammolt mnpenycMOTpeHa peanw3alus oO0IMX [EAel, CTOMIMHX Iepern
0011e06pa3oBATENBHEIM KYPCOM (DU3KKH, (OPMHPYIOIIMM M PpAa3BUBAIOIUM VY
o0yyaromuxcs coriacHo TpeGoBaHUSIM (peAepallbHOIO KOMIIOHEHTA CTaHIapTa
cpensero (noystHoro) oduero obpazosanus Ga3oBOro YpoBHS:

® OCBOGHHSI 3HAHMAMH O (YHIaMEHTANBHBIX (HIMYECKHX 3aKOHAX U
NPUHIIHIEX, JEKAWMX B OCHOBE COBPEMEHHOMN (pU3MUecKol KapTUHBI MUPa;
Hauboylee BaXXKHBIX OTKPBITHAX B 007acTH  (DH3HKH, OKa3aBIIHX
onpefensiollee BIMSAHHE Ha Da3BUTHE TEXHUKH W TeXHOJOIMH; METOHAax
HAYYHOT'O ITO3HAHUS IIPUPOJIBL;

e OBJajJleHHsl YMEHHSIMH TIPOBOAMTH HAONIOACHHSA, INAHHPOBATL H
IIPOBOAUTL DKCIEPUMEHTH], BBIABHIATh T[MIOTE3Bl M CTPOUTH MOZENH,
OpUMEHSITh  IONy4deHHBIE 3HaHMA 1O  (Quiuke [ud  OOBICHEHHS
pa3Hoo0pazHbIX (PH3HMUECKUX SBJISHUH M CBOMCTB BEIECTB; NPAKTHUECKOrO
HCIIONB30BaHUA  (H3WYECKUX  3HAHWH;  OUEHHBATL  JOCTOBEPHOCTE
eCTECTBEHHO-HAYUHOH HH(pOpMaLMH;

® pa3BHTHe TIO3HABaTEILHBIX WHTEPECOB, MHTEINIEKTYAIBHEIX H TBOPYECKHX
CIIOCOOHOCTEH B mpouecce NpuoOpeTeHHs 3HaHUH H yMeHHMH 110 (Qusuke ¢
HCIIONB30BaHUEM Pa3THYHBEIX HCTOYHMKOB HH(OPMAIMM YU COBPEMEHHBIX
MHGOPMAaIOHHBIX TEXHOIOIHIH;

* BOCHHTAHHUS YOCSKICHHOCTH B BO3MOXKHOCTH MMO3HAHUS 3aKOHOB IIPUPOMEL,
HCIIONB30BaHMS AOCTINKEHHS (H3HKH Ha Onaro pasBUTHS YeIOBEYECKOM
HUBUIIA3A1TMH; HEOOXOIMMOCTH COTPYAHHUYECTBA B IIPOLECCE COBMECTHOIO
BBIIIOJTHEHHA 3834, YBaXXUTEIHHOIO OTHOLIEHHS K MHEHHIO OINITOHEHTa IIPH
00Cy})aeHIH TPODIIEM ECTECTBEHHO-HAYUHOI'O COOEPKaHMs; TOTOBHOCTH K
MOPaJIBHO-OTHYECKOW OLEHKE MCIONAB30BaHMA HAYYHBIX JIOCTIDKEHHI,
YYBCTBA OTBETCTBCHHOCTH 32 3aIIUTY OKPYKAIOIIEeH Cpe/ibl;



HCNOJIb30BAHHE NMPHOOPETEHHBLIX 3HAHUA M YMeHHI s peleHus
NpPaKTHYECKUX  3a0a4  IOBCENHEBHOH  JKHM3HHM, oOecHedeHHs
6e30IacHOCTH coOcTBeHHOM JKI3HY, PALMOHATIBHOTO
TIPUPOAOTIONE30BAHKS X OXPAHbI OKPYKAIOIIEH Cpeapl.

Pe3y1bTaThl OCBOEHUS Y4eOHON JHCHHIIIHHBI

OcBoeHue cojfepxanust yuebmoit mucnmmmesl  «Dm3ukay  obecnednBaer
JOCTHXKEHHE CTYASHTaMU CIEAYIOUINX Pe3yNbETaTOB:

JIHYHOCTHBIX!
HYBCTBO I'OPIAOCTH H YBaXKECHHMS K HCTOPHH H JOCTHXCHUAM OTEYECTBEHHOMH (1)1{31/{"

4ecKoll Hayku; (QHU3MYECKH IPaMOTHOE IIOBEeAEHHE B IpodeCcCHOHANLHOM NeaTelhb-
HOCTH ¥ OBITY IIpH 0OpallieHHH ¢ IprbopaMu ¥ YCTPOHCTBAMY;

FOTOBHOCTH K NPOAO/DKEHMIO 00pa30BaHMs M NOBLIMIEHHS KBATH(QHKALMH B H3-
OpauHoi mpodeCCHOHANLHON ASATENLHOCTH H 00BEKTHBHOE OCO3HAHHE PONH (H-
3HUYECKHX KOMIETEHITHI B 3TOM;

YMEHHE KCIIOIH30BaTh NOCTHIKEHNSA COBPEMEHHOHR (u3Hueckod Hayku H Qusnye-
CKHMX T€XHOJIOTHH AJIS IOBBIIEHHs] COOCTBEHHOIO HHTEINIEKTYANbHOIO PAa3BUTHS B
BEIOpaHHOH NpodecCHOHANBHOMN NesITENLHOCTH;

YMEHHE CaMOCTOATENLHO TOOBIBATH HOBEIE JUIs ce0s QU3pYecKre 3HAHNS, HCIIOb-
3ys JUJIs 3TOTO NOCTYITHBIE HCTOUHUKH HH(OPMAIHH;

YMEHME BBICTPaUBATh KOHCTPYKTHBHEIE B3aHMOOTHOIIEHHS B KOMaHIe II0 pelie-
HHUIO 00IIKX 3a/1ay;

YMEHHE YIpaBlATh CBOEH IO3HABAaTENBHOH  JEATENBHOCTHIO, IIPOBOIMTE
CaMOOLICHKY YPOBHs COOCTBEHHOIO MHTEILUIEKTYATBHOIO Pa3BHTHS;
mMeTanpeaMeTHbIX:

HCIIONIB30BAHNE Pa3sNUYHEIX BHIOB II03HABATENBHOH AEATENBHOCTH IS PEIICHHS
¢usndecKkux 3aAad, IPUMEHEHHE OCHOBHBIX METOAOB IIO3HAHUA (HabiroaeHuI,
OIIMCAHMSA, U3MEPEHHs, SKCIEPUMEHTa) AA H3Y4YeHUS paslHYHBIX CTOPOH OKpY-
JKaroweH eHCTBATENEHOCTH;

HCIIONB30BaHHE OCHOBHBIX HHTEIUIEKTYaNBHBIX OINEpalHil: MOCTAHOBKM 3aJa4H,
(GopMynHpoBaHMS THIOTE3, aHaliW3a W CHHTE3a, CPaBHEHMs, 0600LIeHNs, CHCTe-
MaTH3al\H, BEIABICHUA IIPUYHHHO-CIENCTBEHHbIX CBA3eH, [TOUCKa aHaJIOroB, Gop-
MYIHPOBAHMs BEIBOJOB JUIsl H3YYCHHA Pa3IHUYHBIX CTOPOH (DU3HYECKHX OOBEKTOB,
ABIECHUH U IPOLIECCOB, C KOTOPEIMHM BO3HHKAET HEOOXOAMMOCTH CTAIKHUBATHCH B
npodeccuoHanbHOH chepe;

YMEHHE TEHEPHPOBATh HICH M ONPENeNIATh CPEACTBa, HeoOXOaUMEIE IS UX pea-
nH3aIuy;

YMEHHE MCIOJB30BaTh PasjMYHbIe MCTOYHHUKH JUIS TIONYUYSHHs (DH3UYECKOH HH-
dopmaniuy, OLlEeHHBATH €€ JJOCTOBEPHOCTE;

yMEeHHE aHaNH3HPOBATh U IIPEACTABIATh HH(POPMALIHIO B Pa3iYHEIX BHIAAX;
yMeHHE IIyOINYIHO NPEeACTaBIITE Pe3yIbTaThl COOCTBEHHOIC HCCIEeIOBAHKS, BECTH
JUCKYCCHH, JOCTYITHO W FapMOHHYHO codeTas Cofep)KaHHe U (OpPMBI HpefcTaB-
nseMoit HHopMalHy;



* peaMeTHBIX:
cOpPMUPOBAHHOCTS IIPEACTAaBIEHMII O pONK U MecTe (PHU3UKH B COBpeMeHHOH Ha-
YYHOH KapTHHe MHpPA; [IOHUMaHHe (PU3HYECKOH CYIIHOCTH HabixonaeMsix Bo Bee-
JIEHHOM ABIIEHMH, PONH (GU3UKH B GOPMHPOBAHUH KPYT030pa ¥ (YHKIHOHAIEHON
I'PaMOTHOCTH YeNIOBeKa IS PEIeHHT IPaKTUIeCKHX 3a0ay;

BIIaJICHAE OCHOBOINONArAIOMHKME (QU3HYECKUMH IOHITHIMHE, 3aKOHOMEPHOCTAMH,
3aKOHAMHM M TEOPHAMM; YBepeHHOE HCIIONIB30BaHNe QH3HUECKON TEPMHUHOIOTHH 1
CHMBOJIMKY;

BIaJIeHHEe OCHOBHBIMH METOJAaMH HAy4YHOI'O IMO3HAHMS, HCIIONB3YEMBIMY B (PU3MKE:
HabIIOAeHHEM, OTIMCaHMEM, H3MEPEHHEM, DKCIIEPUMEHTOM;

yMmeHHs oOpabaTblBaTh pe3ysNbTaThl HU3MEpeHHH, O0HApYKHBAThL 3aBHCHMOCTB
MeXIy QH3NIECKUMH BEJIMYMHAMU, OOBACHITE NOJIYYEeHHbIE Pe3yILTATE H JIENIaTh
BBIBOJIEI,

chOpPMUPOBAHHOCTE YMEHHUS PelIaTh Pu3nIecKue 3aauu;

cOpMHPOBAaHHOCTh YMEHMS IIPUMEHATH IIONYUEeHHbIE 3HAHHUA I OOBACHEHHS
YCIIOBHH IpoTeKaHus QU3MYECKUX ABIEeHHH B IPHPOXE, IpodeccHoHaNsHOM chepe
U JUIST IPAHATHS IPAKTHYECKHX pelleHuH B IIOBCEAHEBHOM JKU3HM:



2. CTPYKTYPA Y COIEPKAHUE YUYEBHON JHCIUAILIUHEL
2.1. O0pem yueOHOH AUCHUIIHHLI H BHABI Y4eOHOH paloThl

CamocTtosiTenpHas paboTa

Bup yueGroit paboThi Konuuecmeo
4acos

MaxcumMaabHast yaeOHaga Harpyska (Bcero) 243

O6sa3aTeannas ayAuTOpHasi yueOHas Harpyska (Bcero) 162
B TOM YHCJIE:

paKTHYECKUE U JadopaTOpHEIe 3aHATHS 26

KoutponsHeie paboThl 8
81

IIpome:kyTouHad aTTecranus :aiuddepeHIHPOBaHHbIN 3aUeT




2.2. TemaTuyeckui nJian cojepxKanue yuyeOnol fucunnanunl «OHUIHKA»

HaumenoBanue Copepxanue yaeduoro matepuasna, 1abopaTopusie u npaxravyeckne | O0wem | Yporenp
pasnesioB H TeM paborel, caMocTosITeJIbHAst paboTa CTYACHTOB 4ac0B | OCBOCHUS
1 2 3 4
Beenenue CBs3b (QU3UKH H TEXHMKY, CBA3b (DU3UKHA H ACTPOHOMHH, CTPOEHHE CONTHEUHOMH 2 1
CHCTEMBI; BOSHHKHOBEHHE (U3WKH, OPTaHb! YyBCTB KaK MCTOUHHK HH()OPMALHH,
JKenepuMenT. 3akoH. Teopus. Pusmyeckue Moen, ®usnka COBPEMEHHOM MHpE,

Paszpen 1. Mexanuxa ¢
3MEMEHTAMH TEOPHH
OTHOCHTEJILHOCTH.

1.1, Kunemaruka

Conpepxanne yqeGHOre matepuana

10
1y IIpocTpanctso, BpeMs, DBHKCHUE, Mozennposanne ¥ sBNEHHA NpEPOALL. Pons 2
MaTemaruke ¥ Qusuke. Cucrema oTcueTa.
2 | Mexanuweckoe MNBHXKEHHE M €r0 OTHOCHTEILHOCTD. Marepransaas Touka. 2
OcHoOBHas 337248 MEXaHAKH.
3 | Tpaexropus, IyTh, HEpeMEINCHHUE, CKOPOCTH, YCKOPEHHE. PapHoyckoperHOE M 2 2
PABHOMEDPHOE JBMIKEHM.
4 | KpuBonune#iHOE NBIKEHHE PABHOYCKOPEHHOIO NBHIKCHHS. 5 2
5 | KpuBominelinoe NBIKEHNS TOUKY HA NPHMEPE JBFOKSHHS IO OKDY>KHOCTH C
IIOCTOSHHOM IO MOAYIIO CKOpocThIO. IlenTpocipemMuTensroe yokopese 2
1.2. Tunamuxa Cogepsxanne yue6bHoro marepnasa 8
1| 3akoHst MMHAMHKM ¥ NPHHIAN TPHIHAHOCTH. B3anMoxeHcTBHe Ter Cana & 2
Macca.
2 | axonsl Hetorosa. IIpuHunn cynepnosHimy cu. 2 2
3 | Tunn! B3auMONEHCTBES B pasIHUHEe BH/IBL CHIL 3aK0H T'yka. 2 2
4 | 3axoH BceMupHOro TAroTenus. Crna TOKeCTH. MOMEHT CHIIBE 2
Jlaboparopusie padoTsl 2
1 | Mccnenosanne mpmienns Tena noj AeACTBHEM TOCTOARION CHIIBL.
1.3. 3aKoHEI coXpaHneHns B Conepsxanne yuebHoro matepnaia 8
MEeXaHuKe 1 [ Mexanuyeckas pabota. Kunerwueckas 3Heprus. Teopema o xuneTHueckoii 2




sHepruu. [loTennmansuas sgeprus.

2 | Bunsr pasroBecus. ITonHas Mexanugeckast SHEPrus. 3aKOHEI COXPAHEHHS HEPrHil 2
H OJIHOPOJHOCTH BPEMEHH.
3 | UMmoynee. 2
4 | 3akoH coxpaneHHs umMnyrsea. CTONKHOBEHHE eI, 2
1.4. Mexanuueckue konebanus u | Conepxanue y4yedHOro matepuana 10
BOMHEL 3BYK U YJIETPA3BYK 1 | CeoBomusie wu BLITYXICHHBIE — MexaHH4Yeckue  Konelamus.  JImmamumxa 2
KOIeOaTeNbHOTO MBHXKEHIES.
2 | YpapHenue ABMKCHHE MasTHUKA. | apMOHHYECKUE KOJCOAMILIL 2
3 | ®aza xonebanus. Crpur dazpr 2
4 _| I'pamrgeckoe npencTapneHne rapMOHHIECKIX KONEGAHHIL. 2
> | Xapakrepuctuxy 3syka. Ilym. IpoMkocts. Tem0p. AkycTHka. 2
JlaGopaTopusie paboThI
1 | Msydyenne 3aBHCHMOCTH NepHOZA KONEGAHMN HHTIHOIO (I TPYKAHHOTO) 2
MAATHUKA OT ANTHHBI HMTH (FITH MAacceyi rpy3a).
Konrpoanuas pabora o teme «Mexamuxay 2
Camocrosaresnnnast pabora 8
! | Pacuet yrioBoit CKOPOCTH B KPYrOBOM MBHIKEHYIH. 2
2 | PacueT 4acTOTHI BpalmeHus Teila. 2
3 | Metoam! ratuenus BEOPAIHI 2
4 | Mpomsinenyas pubpanus 2
Pasnen 2. Monexynspras ¢pusnxa
¥ TEPMOJIHHAMHKA
2.1. OcHOBEI MONEKYISPHO Conepixanne yaefHoro marepuaia 10
KHHETHYECKO TeOpHH 1 | OcHOBHBIE TONOXEHHS MONEKYIAPHO-KHHETHYECKOIT TEOPHH, M HX ONLITHOE 2
obocropanne. PasMepsr momexyn. Yucio MOJICKYI B emuHuIe obbema. Macca
Moreky:. Kommrgectso Bemectsa. IlocTosuuas, ABoraypo. Monspuas macca.
Bpoynosckoe nemkenne. JInddysus.
2 | Tetmosoe mpmikenne Monexyn — CKOPOCTH NBMKEHHS MOIEKYJI. JHepras 2

TeNJIOBOro ABKEHHS MONEKYIL CBsi3b cpefHel KHHETHIECKOH SHEPTHH MOJEKYIL
H TEMIEpATyphl Tena. BsaumomeHCIBHE MONEKYNT W arperaTHEIE COCTOSHHS
BELIECTBA: Ta3000pa3Hble, KUAKKE H TBEPIbIE TeNa.




Wneamsueid ras. JaBneHue naeamsHOTO rasa. OcHoBHOE ypaBHeHue 2 2
MOJIEKYIAPHO-KHHETAYSCKOH TEOPHH HAEANLHOTO0 rasa.
4 | Temmepatypa u ee m3mepenne. Temmeparyprsie mxanst enscus 1 abconroTHas. 2 2
5 | ¥Ypasnenne MeHnaeneesa - Knalinepona. YpaBHEHHE COCTOSHHS H €0 HacTHEIE 2 2
CIyYay JUI HOCTOSHHOTO 3HAYEHKA TEMIICPATYPEL, 00BeMa U JaBleHH.
HpakTnyeckue 3aHaTHA
1 | Pacuer MaKpo H MUKPOTIAPAMETPOB 110 CPEACTBAM CTATHCTHIECKOTO METO/Ia 2
2 | Pacuer maxpo H MMKpONapaMeTpoB C IpHUMeHeHueM (opMynsl MeHaeneera- 2
Knafinepona 1 3aKOHOB M30 IPOLIECCOB
2.2. OcBOBEI TEPMOMHAMHKH Coaepsxanue yuedHoro marepuana 10
1| llousatue o TepMoAmAaMudecKoil cucTeMe. TeMIOBOE paBHOBECHE. BHYTpeHHAN 2
sueprus. Cnocobel H3MEHEHUS BHYTPEHHEH SHEPruu: TEIIoNnepeaaya u paboTa.
KonmyecTBo TennoTel. Y AensHas TENI0eMKOCTE BeIIECTRA. 2 2
3 | Pabora B TepMOMHAMHEKE. 2 2
Ileppbiii  3aK0H TepPMOINHMHAMHKY H €0 IPHMEHEHHE K H30MPOIECCaM. 2 2
Anuabaraeiii npornecc.
5 | HeobparuMocTh TEMNOBEIX mpoleccos. Temnospe apuraTeny B ux KIJT, oxpana 2 2
IPHPOJIBL
IIpaxTageckan pabora: Pacuer xomuuecrsa TelsIOThL, NOAYUEHHOTO TEJOM IIPH 2
HarpesaH¥M M OTHAHHOTO MpH OXJ@KICHUH, [PH HEepexXole M3 OJHOrO
ATpEraTHOTO COCTOAHUA B JIPYroe.
2.3. CgolicTBa arperaTseIx Conep:xanne yueGHOro MaTepHaia
COCTOSIHHIT BemecTsa (1apos, 10
MHAKOCTEH, TBEP/IBIX TEN) 1 | Peambueiii ras. Bozayx. Ilap. Braxuocts Bosayxa 2 2
2 | Kuaxoe cocTosnue BemecTBa. CBOMCTBA MOBEPXHOCTH KMAKOCTH. OcoOeHHOCTH 2 2
XKHAKOTO cocTosHus. CMaunBanue M KaNMUIPHOCTh. BI3KOCTE MATEPHAIIOR.
3 | Teepmoe cocTosnue BemecTBa. CBOMCTBA KPHCTAIMYECKHX ¥ aMOPQHEIX Tel. 2 2
AmopdHoe cocrosiHHe RBellecTBA. Wneamesplii  KpHCTAIL Jincmokanus.
ABwxenne gucnokanuy, OGpazoBanue 4 HepeMelieHHe MEKPOTPEITHH. .
4 | Bupel nedopmanuu: OJHOCTODOHHES DACTSIKCHHE M COKATHE, BCECTOPOHHES 2 2

10




PACTAMKECHHC H CKATHE, CMATOCTE.

AOCOIIOTHAA M OTHOCHTENbHAA nedopMarius. Hampsoxenne.  3akon TDyxa.

(HuarpamMa manpsbkenwit). MexanudecKue CBOMCTBA MaTePHAIOB: YIIPYTOCTE,
IUIACTHYHOCTb, XPYIIKOCTS.

JlaGopatopuan pabora

M3MepeHne BIayKHOCTH BO3ZyXa

2

HaGurozenne pocTa KpyCTaIOB u3 PaCTBOPOB

Konrpoannas padora o teme «Monekynspaas drzvka u TEPMOIUHAMHKA

CamocronTeabnas pabora

Onpenenenne IOTHOCTH TBEPIOTO Tea

Pacimpenye TREp/IBIX Tell IIPH HATPEBAHUN

OIIpe,[[B.HeHI/IC IFIOTHOCTY JKHAKOCTH FOPHOYE CMa309HEIX MaTepHaion

Onpe;leneﬂne BASKOCTH KUAKOCTH IOPHOYEe CMAa30YHEIX MAaTCPHAIOB

OIIPGJIGJIGHHE OTHOCHTENLHOH BIAKHOCTH BO3OyXa

Onpepenenne BIaXHOCTH CTPORTENBHEIX MATEPHATOR

Hceneopanie MPOYHOCTHEIX CBOHCTR MATEPHAIOB

IIprMeHeH e NIacTHYeCKOH H OCTaTOYHON JehopManun

Kpucrammorpadus

YeTanoeTs METAIIOB

— =IO ee [ |W N

— D

Hanpmxenue matepuanos

e DL LIRSS T ST T L4 TN TN

Paznen 3. OcHoBgl
ANEKTPOMHHAMHKH

3.1. DnexTpiueckoi mone. 3aKoHEL
IIOCTORHHOTO TOKA

Conepxanne yyedHoro maTepuasia

12

1

34KOH COXPAHEHHS BNIEKTPHUECKOrO 3apsiia. B3auMoaeicTRms 3apPsHKCHHBIX Tell,
3axoH Kynona.

HampsiieHHOCTD  aniekTpHYecKoro mois. PaboTa JEKTPHYECKOro TONs JIpH
NICPEMEUICHHH 3apana. PasHocTE moTeHImaioR.

U8)

JH3IeKTPUKHE B 9MEKTPOCTATHYECKOM I1OJe, JAsnexTpHyecKas NpOHKLIAEMOCTD.
DIEKTPOEMKOCTE. DHEPIH: 3EKTPHYECKOrO OIS,

Ycnosus CYHIECTBOBAHEA JJIEKTPHYECKOrQ TOKA. Cuana TOKd, HampPAKCHHE H
COIIPOTHRIICHME.

11




5

DNEKTPOABMKYIIAT cHila. 3axon OMa Uis II0IHOM IENH U JUIS YIACTKA LENH. 2
6 | DmexrpudeckMe IEOH € TOCICHOBATENBHEIM H napamienbHbiM COCNHHEHHEM 2
npoBOOHHKOB. PaboTa M MOIIHOCTE MTOCTOSHHOFO TOKA.
HpakTuyeckue 3anarns 6
1| Pacuer snexTprueckux HeMeil IIpH NOCIefOBaTeNbHOM B apalLIeIEHOM 2
COEIMHEHHN KOHIEHCATOPOB
2 | PacueT napaMeTpoB HepasBETBICHHOHN 2IEKTPHICCKOM Ueny [pH NEPEMEHHOM 2
CONPOTHBIECHHH. PacueT mapaMerpos B pa3BeTBICHHOI TEITH.
3 | Pacuer ompeneneHHBIX 3Hade M R,, I 1 U Ha BCex VHACTKAX CAOXKEOM 2
DNCKTPUYECKOH IenH. Pacuer 3nagennil cHuwl Toxka
3.2, Omextpuyeckuii Tox B | ComepkaHue ydeGHOro MaTepHaia 6
Pa3IYHBIX cpefax (B MeTaiuiax, B
NIeKIponHTaX, B rasax, Bl OnexTpUdeckyil TOK B METANNaX. 3aBHCHMOCTS YAEIBHOTO CONPOTHBICHAA OT 2
TIOJIYIIPOBOTHHAKAX ) Temireparypel.  (CBepxIpoBOAMMOCT). DIEKTPUUCCKHI TOK B paCTBOPaX U
PacIIaBax NEKTPONUTOB. 3aKOH JeKkTporm3a. [Ipimenenne anexrponusa.
2 | O;mexTpuueckuif TOK B razax. HecamocTodTensHeii u caMOCTOSTENbHEIH 2
Pa3pAmbL Ucnonpsopanne rasooro paspsia B TeXHHKE. DNEKTpoCBapKa.
DNEeKTPAYCCKHE TOK B Bakyyme., TepMODIEKTPOHHAS BMHACCHA. ONeKTpOHHO-
nyuyepas Tpyoka.
3 | DHeKTPOHHO-IBIPOYHELL HEPEeXOm. loaynpoBoAHUKOBBIH JUo. 2
1onynpoBOTHHKOBEIE NPHOOPH H HX HPHMEHEHHE.
3.3. MarruTtHOE H0JIE Conep:xanne yueb10ro MmaTepuaia 6
1 | BsaumopeiicTBHE IIPOBONHMKOB ¢ TOKOM. MarHUTHOE TIoe. Bexrop MarguTHOH 2
WHIYKHHEY.
2 | Cuna Ammepa. TIpHHIMI HEeHCTBES 3NEKTPOH3MEPHTEIEHEIX npubopor. Cuna 2
JlopeHnna.
3 | BeiecTBO B MArHUTHOM mone. MarHuTHAS IPOHHIIAEMOCTD. DeppOMATHETHKH U 2
HX TEXHHYECKOE IIPHMEHEHKE,
3.4. DnextpoMaruuTHas uuIyKuus | Comepsxanue yueGHOro MAaTepPHAJIA 4
1 MaraurHelii noTok. SIBNeHue 2IeKTPOMATHATHON HHAYKIHH. 3aKOH 2
VICKTPOMATHMTHOY uuAykiwy. [Tpasuno Jlenna,
2 | Camomupykums.  VIHEYKTHBHOCTb. DHeprus  SIeKTPOMATHHTHOTO  [IOJNA. 2
UBaykunorRHEsle TaTIHKH H MX IPUMEHCHHE B CTPOUTEIEHOM JIeTe.
3.5. Ilepemens®Ii TOK. Copepxanne y4efHoro MaTepuana 10
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ONexTpoMarEHTHbIE Kolebanus |
BOJIHEL.

CBobomHbIE W BHIHYACHHBIE 3MEKTPOMATHHTHBIE KOJICOAHMS. Ipocreiimuii
KosehaTensuelil KOHTYp. YpasHeHHe cBOGOIHEIX SNEeKTPOMATHUTHEIX KoJleOanui
B 3aKpHITOM Koutype. ®opmyna TomcoHa.

Hepemennpiit anexrpryeckuii Tok. COMpoTHRICHHE B ENH OEPEMEHHOTO TOKA,
Brpger compoTuBreHui B Lemu mepeMeHHOro Toka. PesoHamc B IMEKTPHYECKOH
neny. SIeKTPHYeCKie aBToKOIe0a s,

L)

ONEKTPOMATHUTHBIE BONHEI M CKOPOCTh HX PacnpoCTpaseHus. OHeprus
SIEKTPOMArHUTHOH BONHEL. M3obperenme pamwo. [pmanmm paguoTenedoHHOH
cea3u. Panuonoxanug. Passutye cpeficTB CBS3M.

CpeT. 3aKoHbI NpETOMICHHEST U OTpAKEHHUA cseTa. PaccewBanme u norjomnemnye
CBeTA,

kana >MEXTPOMATHETHBIX H3TYIECHHH. Hurepdepennnst u audpaxims ceera.
Hucnepcus ceera.

KoxTposnenas pa6ora 110 Teme «OCHOBH 3IEKTPOIHHAMUKEY

CamocrosiTtenbuas paGora

M3mepenue 31eKTPOeMKOCTH KOHIEHCATOpa

H3M€p€HPIG COIIPOTHBIICHHSA ¢ HCIIOJNIL3ORAHHEM peocTara

Habmonenue NefCTRYS SNEKTPHYECKOTO TOKA B SICKTPOIHTAX

JeHCTBHE NIEKTPUIECKOTo TOKA B METAIUIAX

JleHcTBHE INEKTPUIECKOro TOKA B ra3ax

I[eﬁGTBHC SJNIEKTPHYECKOIO TOKA B IONYIIPOROAHUKAY

e I e R RO e AV N S R ]

Ucenenosanue 3aBHCHMOCTH CONPOTHBIEHHS METANAOR K IIOJIYIIPOBOIHHKOR OT
TEMIIEPATY P

Vicenenosanme ayroBoro paspsia MEXKLY YrONBHEMH 3MEKTPOIAMHA

SHBKT])OMaI‘ HHTHBIE PEJIE B CTPOHTEILHEIX MEXaHAZMAaX

10

MarauTHeI! HycKarens

11

W3mepenre HHAYKTHBHOCTH KATYHIKH

12

HHKYKIEKOHHBIC JATIHKH W HX IPUMEHEHHAES B CTPOHTCIBLHOM Jefe

13

Pasnuunbie BHABL SMEKTPOMATHUTHEIX H3LyUeHUH, HX CBOMCTBA M IPaKTHYeCKOe
IIPHMEHEHHE

14

Paznerauzie BHIBI 3NEKTPOMATHUTHEIX M3LY9CHHHN, MX CBOHCTRA K IPaKTHYECKOe
IIPUMEHEHUE

15

Onrryeckre npuGops

NS

16

Onpe,ueneﬁne CHIIEI CBETA HCTOYHHKE ¢ IIOMOIIBIO II)OTOMeTpa

13




17

Onpeenenue CUITBI CBETa HCTOYHHKA ¢ IOMOMIEIO JIFOKCMETPA 2
18 | OmpeneneHye CIeKTPATLHBIX TPAHHKL YYBCTBHTEIEHOCTH UEI0BEISCKOT0 [1a3a 2
19 | Crex1pet HCIycKaHys H NOTTIOMIEHES CTPORTENHHBIX MATCPHANOE H Kpacok 2
20 | CoexTps! MCILyCKAHHS U NOITIOMEHHS KPACOK 2
21 | CuexTpanbHple  XapakTepHCTHKH — KpacflAX  BEIECTB M OKpPaieHHBIX 2
HOBEPXHOCTEH
22 | CMemmesne KPacoK H HaCHITEHHOCTE CBETa 2
Paspen 4. Ctpoenue atoma.
Ksanrosas dusmnka
4.1. KanToBas onTuKa Coneprxanne y4eGHOro MaTepHaia 10
1| PaseuTHe B3MMANOB HAa pasBHTHE BENIECTBA. 3apOIKAEHHE KBAHTOBOH TEOPHH. 2 2
KranToBEIE IIpeacTapneHus.
2 | PorosnexTpudecknii adpext. 3akons Gorosddexra. . 2 2
3 | Keantet ceeta. YpaeHenue potoaddexra. 2
4 | Bakyymusiii 1 TOIynpoBOAHUKOBEIL doTosnemMenT. IIprMeHeHue doToaddexta 2
B TEXHHUKE
5 | ®oron. KoprnyckymsipHo-BonHOBOM ayammsM. Jlapnerue csera. OmBITE 2 2
Jlebenera
4.2, Pu3uKa aTOMA H aTOMHOTO Copnepxanne yyefHOro MaTepuana 10
anpa. 1 | Crpoenne aToma: ILIaHeTapHast MOETh H MoJeNb Bopa. 2 2
2 | IlormomeHne M HCIyCKAaHKE CBETa aTOMOM. KBanToBanue sHepryd. IIpwsoun 2 2
JNEHCTBUA U HCIIONB30BAHME JIa3epa.
3 | Crpoennre aToMHOTO s1/ipa. DHeprua cesizn. CBA3L MACCH 1 9HEPTHH. 2 2
4 | Slnepuas sHepreTHKa. PAfMOAKTHBHEIE M3MYYCHHE X MX BO3NEHCTRYE Ha JHBEIC 2
OPIaHH3MEL
5 | Pacder mapamMeTpoB (MacCHI B DHEPrHE) ATOMHOTO Spa 2 2
CamocTrogTeasuan pabora 8
1 | Ilpamenenne nazepoB B CTpoHTENLCTRE 2
2 | YCTpOHCTBO HA3epHOTO HUBENHpPA 2
3 | OnpezeanTs 3HaK 3apAna W HANpPABIEHAE TBWKCHAS HIEMEHTAPHLIX JACTHIL 110 HX 2
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TpekaMm Ha hoTorpapuy

4 | Ompeaenuts 3uaK 3apaia i HAPABICHHE ABUKEHHUS HIEMEHTAPHBIX YACTHIL [0 UX 2
TpexaM Ha dororpadumn
Kourpoarnas patora no teme «CTpoenne aToma. KeadTosas buzakan 2
Pasnen 5. DBomonys BCeleHHO.
5.1. Dddext Homnepa. Conep:ranne yuefHOro MaTepHaia 2
TepMmosinepHpIi cunTes, 1 | Obdexr [omrepa 1 obnapymenue «pasberaHHs» TaTakTHK. BOIbIION B3DHIB.
Bo3MOXKHEIE CHEHAPHH DBOJIIOLHEN BCEICHHOH,
5.2. Obpa3oBaHus [IAHETAPHBIX Copepxanne yiefHoro Marepuaia 2
CHCTEM. 1 | OBomouust ® SHEpPrHA U ropeHHS 38e3d. TepMOSICPHBIA CHHTES. Obpasopamue
NIAHETHEIX cucTeM. CoNHEeURasa CHCTEMA.
ITpoMesxcyrodnas arTectanys KoHcynpTanmy u 3x3aMe 18
Hroro 243

Jinst XapaKTepHCTHKE YPOBHS OCBOGHHA Y4eGHOrO MaTepHala HCIOIb3YIOTCH crenyiomue obosHaueHHs:
1. — o3HakoMuTENLHELH (Y3HABAHUE pPaee H3YIeHHBIX O6HEKTOB, cBolicTr);

2. ~ peNpONYKTHBHELA (BHINONHEHHE ACATENBHOCTH 1O 063Ny, HHCTPYKLMH WIK [OX PYKOBOICTROM)
3. — MPORYKTHBHEIH (INaHHPOBAHUE U CAMOCTOATENEHOE BEITIONHEHHE NEATENBHOCTH, PELleHHE NpobIeMHBIX 3a1a4)
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3. VCJIOBUA PEATTMZALIVU ITPOI PAMMEBI JUCITUTTIJIMHBLI ®U3MKA
3.1, TpebGosanus K  MUHHMAJBLHOMY  MaTepHAJLHO-TEXHHYECKOMY
obecrnedeHIo
Peanuzanus niporpaMmbl AWCHHIUIMHEL TpeOyeT Hanmuumsa y4eGHOro KabuHera
«Du3uKay ¥ 1abopaTopHio.

Obopyznosanue yaeOHOro KabuHera:

- [IOCaIOYHBIE MECTA 10 KOJHUECTBY 00YUatOIIHX S,
- pabouee MeCTO HpernoJaBaTes;

- KOMIUIEKT yueGHO-HATTS AHBIX MOCOOHH «pusukay;
- JEMOHCTPalMOHHEIE TPprOOPE! 0011ero HazHaAYeHUS

TexHu4ecKue cpencTa 00ydeHus:
- KOMIIBIOTEP C JIMLEH3MOHHBIM IPOrpaMMHEBIM ObecreueHneM

O6opynosanue abopaTopui:

IO KOJIMYECTBY O0YHAIOIIIMXCS:

- nabopaTOpHKIE CTONB! AN MPOoBeNeHUs paboT 110 « IeKTPOANHAMHKEY

- TpUOOPH! I NPOBEACHHA (DPOHTANBHBIX ¥ WHIMBUAYANBHBIX ITabOpaTOpHBIX

pabort
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HndopmannonHoe obecneyenne oGydenus

[lepeuens yueOHBIX H3nanuii, VIHTepHET-pEeCypCoOB, HOIOIHUTENBHOMN JTATEpaTy L

OcHoOBHBbIE HCTOUHHKH:

HAmutpuesa B.P. Ousuxa m1a npodeccHi H CHENHAIBHOCTEN TEXHUUECKOTO
npobuns (8-e usa, crep) yuebuux 2020.

HJvutpuea B.D. Ou3uka ama npodeccrit ¥ CHELMAIBRHOCTEH TEXHMYECKOro

npotunsa yuedbuuk 2018.
Hvutpresa B.@. Ouznuka st npodecCHii U CHeHaIbHOCTed TeXHHYECKOTO

npoduns. JlabopaTopHsli npakTakym 2018.
HJuurpuesa B.D. Ousuxa i npodeccuit B crenuaabHOCTER TeXHHYECKOro

npoduns (5-e usn.) (B snexTpoHHOM Popmare) 2018.
Tpodumosa T.W. Gusnxa ms npodeccrii ¥ cnenpalbHOCTEH TEXHUYECKOTO H

ecTecTBeHHOHAyuHoro Ipodmieil 2018

1.

2.

JonoTHHTEbHbIEe HCTOUHHKH:
PazymoBcknii B. I'. PazBuTue TBOpueCcKuX CriocoOHOCTeH yuammxces. M;

"TTpoceemernne”,2008.
Caypos FO.A., Byteipcxuii I'.A. SnextpogrHamuka: Mogenn ypokos. — M.

IIpocsemerue, 2009.
Caypos [0.A., Mynraunosckuii B.B. Kpanrosas ¢puzuka: Mogenu ypoxkos. —

M.: Ilpocsemenue, 2009.
Tuxonos K.®. 3aueTHrIe ypOKH N0 QH3HKe B podTeXydrnumax. — M.:

[Tpoceemenue 2008.
AL PsiMxeBuu. CoOopruk 3amau 1o ¢msuxe.10-11 xi.: mocobue mis

ob1meobpazoBaTeabHbBIX YupekaeHui.- M.: Jpoda,2014

HNuTepHeT-pecypcsl

1.

L

http://www.zavuch.info/component/mtree/estestvennie/phisica/razrabotfisica
html (paspaborku cemunapos no huznke)

http://physis.ucoz.ru/tests/ (Tects! mo ¢uzuxed
http://dtraining.web-3.ru/bissneskursy/ http://lessons-tva.info/edu/e-
informatika.html (guctanmmonnoe 06yyenue)
http://mdito.pspu.ru/nfpk/um5/um5 _lab rabl.html (pusika maGoparopusiii
HPaKTHKYM )

http://www.physics-computer.by.ru/virt_lab.htm (BupTyansuas
naboparopus)

academia_sibir@mail.ru

3aB.6HONHOTEKOH @M A pomosa JI.A/
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4. KOHTPOJB 1 OHEHKA PE3YJBTATOB OCBOEHHSA
JACHUTIIINHBI
KoHTponms ¥ OlIEHKA pEe3YNbTaTOB OCBOCHMS IUCIMIUIMHBI OCYHIECTBIACTCI
mpermojaBaTeNieM B - Ipollecce  TPOBEJEHHS  NPaKTHYECKUX 3aHATHH H
naGopaTopHEIX pabOT, TEeCTHPOBAaHMS, & TaKXKe BHIIONHEHHS CTyASHTaMH

HHIPBUIYAIBHBIX 3aJaHHH.

PesynbsTaThl 06y4eHus
(ocBOEHHBIE YMEHHS, YCBOEHHbIE
3HAHHA)

(I)OprI H METOAbLI ROHTPOJIA i
OL€HKH pe3ybTaToB Oﬁy‘-leHHH

1

2

YMenua:

OnyceBaTh H 00BACHATH husuuecKue
SBJICHHS ¥ CBOMCTBa Te:

[TpaxTrueckue ¥ JabopaTOpHEIE
paboThl

Henatp BBIBOJIBI Ha OCHOBE

SKCHCPHMEHTAJILHEIX HAHHBIX,

NPpaKTUUCCKUe U H&GOp&TOpHHe
3aHATHA, AOMALTHHES pa6on>1

[MpuBOAXTE NPUMEPHl  IIPAKTHIECKOIO
UCITONB30BaHKs  (QU3HYECKHX  3HaAHHI:
3aKOHOB KIACCHYEeCKOH, KBaHTOBOM WU
PENSITHBHCTKON MEXAHHKH,

NPAKTHYECKHE 3anATrHA

BocnpuuanMaTh ¥ Ha OCHOBE NONYIESHHBIX
3HaHMI  CaMOCTOATENLHO  OLEHHBATH
HHGOpMaLHIO, COJIePIKaLIYIOC B
coobmenmax CMMU, MurepHere, HayuHO-
HOTYJIIPHBIX CTATHAX.

Teoperuyeckue U [PAKTHUYESCKHE
3aHATHS

HpI/IMBHHTB IMOJIYYEHHBIE 3HAHHUA  ONA
PELICHKA C]JI/ISI/IT-IGCKHX 3a1a4,

Ypoku  pereHus
NPAKTUUECKHE 3aHITUS

3ajaq H

Onpemenste  XapakTep  (QHU3MYECKOTO
npoliecca 110 rpapukaM onpemeaeHH]

HpaKTH‘-IeCKHe SaHATHA

Usmepsats psin  (HU3HUECKHX  BEIHYHH,
IPENCTABNSASA pe3ylIbTaThl WU3MEPeHMH ¢
Y4ETOM HX IIOIPeHIHOCTEH;

[IpakTudeckue u J1abOpaTOpHEIE
paboTEI

Hcnons3oBarh IpUoOpeTeHHEBIe 3HAHUN H
YMEHHUSI B IIPAKTHYECKOM AEATEIBHOCTH H
TIOBCEAHEBHOM JKH3HK: AN oOecIIeueHus:
Oe30MacHOCTH KUABHENCATENHHOCTH B
Ipolecce HKCITIONB30BAHMA TPAHCIOPTHBIX
CPEeCTB, OLIEHKH BIMAHHUI HA OpPraHusM
yeloBeka  H Ipyrue OpTaHH3MBEI
3arpsa3HeHHUs OKpyatollei Cpelsl;
pPallMOHANBHOIO TPHPOAOIOIL30BAHMI U
3aIUMTE] OKPYKAFOLIEH CPENBI.

TeOpeTI/I‘ICCKHe, NPaKTHICCKHEC H
31a6opaTopHBIe 3aHATHA

3nanguna:

CMBICST NMOHSTHI: MaTepnajbHas TOYKa,

KOHTpOJNbHAS paboTa, JOMaHIHAS
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IMOCTYNIATCIIbHOES JdBHXKEHHE,
BpaluarelIbHOC - IBHXKCHHE, abGCoIOTHO
TBEPLAOEC  TEJIO; TEIJIOBOE  JIBHXEHHE,

TEIUIOBOE  paBHOBECHE,  BHYTPEHHSIA
9Hepryd, BEIISCTBO, aTOM, aTOMHOE PO,
W eanbHEIH raz; BIEKTPHUECKOES

B3aMMOJICHCTBHE, SIEKTPUYSCKUN 3apsj,
SJIEMEHTApPHBIA  JJIEKTPUYECKHH  3apsih,
3NEKTPOMArHUTHOE roje,
Onu3KOAeHCTBHE, CTOPOHHH CHIIBL,
DNEKTPOABIDKYINAS — CUila,  MarHWTHasd
HHIYKL(US,, MArHUTHBIN [TOTOK, MarHWTHAsI
IpPOHUIIAEMOCTb, TePMO3JIEKTPOHHAL
sMuccHsl, coOCTBeHHas U IIpHMecHas
[[POBOJUMOCTB, p- H- IIEPexol B
TIOJIYTIPOBOAHHUKAX, JNEKTPOMAarHuTHAs
HHIYKOWs, CAaMOMHAYKIUSA; (POTOH, aToM,
aTOMHOE AApo, HOHU3UpYIOLIEE
W3IIyUeHHE; (u3Ieckoe sIBIIEHHE,
TUNOTe3a, HOHU3UPYIOLiee  U3JIYyYeHHE,
IIJIaHEeTa, 3Be3/a, FAJIakTHKa, Beenennas,

pabota

CMmbic QU3MYECKHX BEIMYHH: CKOPOCTS,
YCKOpEeHHe, Macca, Cuila, HMIYJEC,
Mexauuueckas pabora, MexaHHUecKas
SHEPTHS; MOISApHAs Macca, KOIHYEeCTBO
BelleCTBa, BHYTPEHHSIS IHEPIH,
abCOMIOTHASL ~ TEeMIepaTypa,  CpemH:id
KHHETHYECKass SHEpTHs YacTHIl BEIIECTRa,
KOJMYECTBO  TEXUIOTHI;  DIEMEHTApPHBIH
SNEKTPUYSCKUH  3apsfi,  HanpsKeHHE,
SNEKTPOEMKOCTS, cma TOKa,
COTIPOTHBIIEHHE, yHebHoe
CONPOTHBIEHNE, WHAYKTUBHOCT, CHJIA
Jlopenila, cuia AMiepa, HOCTOSHHAs

KOHTpoOJbHas paboTa, NOMALIHSIS
paborta

IInanxa, Punbepra, panmuyc

CTaIMOHapHOH KpYTOBOM OpOHTEL,

BopoBckHi paauyc,

CwMpIcn dHu3nIecKuX 38KOHOB | IPAKTHYECKHE 3aHATHS
KIIACCHYECKOM MEXaHHKH, BCEMHPHOIO

TACOTEHUS, COXpaHeHHs SHEPIHH,

UMITYJIBCa,;

MOJICKYJIAPHO KHUHETHYECKOH TCOpHH H
TCPMOJHMHaMHUKH,

NICKTPHYECKOIO 3apsana,
SHGKTPOMaFHHTHOﬁ HWHIOYKIIWH, 3aKOHa
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KynoHa,  3leKTpoiu3a, OTPaXKeHHI XU
IpeToOMIeHss CBeTda, 3akoHa Oma s
y4acTKa W Ui IIONHOH LENH M HpaBuil
[OCHENOBATEIRPHOTO M IapajuleabHOro
coenuuenus; GoToadderTa, NOCTyNaToB
bopa;

Briam  poccmiickux M 3apy0exHbIX
YUeHEIX, OKa3aBIINX HauOOBIIee BIHIHHE
Ha pa3BHTHE TEOPDHHM  KIACCHUECKOH
Mexanukd:  Apxumezn, [I. Tanwunei,
H.Heroton, A. DHHINTEHH;

OKa3aBIIKHX HauOONbIIee BIMSIHUE Ha
pa3BHTUE MOJIEKYISIPHOH GU3HKH:
Hemoxpur, M.B.Jlomonocos, P.Knaysuyc,
Jx.Makcsemur, JL.bonsnman;

OKa3aBIIHX HauOoOJbIllee BIHIHHE Ha

pa3BUTHE SIEKTPOAMHAMUKH!
P.Munmuken, M.Papageit, [I.Kynosn,
K.I'aycc, Kupxrod;

HauOonpluee BAWSHHE Ha  DPasBUTHE
KBAaHTOBOH (hH3UKH: A. JlaByazsbe,
M. B. JloMOBOCOR, M. ®apagei,
I. . Menpenees, . Banbmep,

A. Bexkepeins, M. Cknonosckag-Kiopy,
I1. Kropu, 3. Pezepdopa, k. Tomcon;
okazapmux Hambonpllee BIUSHHE Ha
pasBdTHEe B H3YYEHHH  BOIPOCOB
3BOJIIOLTUH Bceenenuoi: Homnep,
K. Aanepcos, . 1. easeHko,
B. I'efizenbepr;

[IpakTuueckue
paboTEl

H

KOHTPOJIBHEIC
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