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1.Ilesu npenogaBaHusi TUCHUTLIHHBI

[lenbro mpenoaBaHusi AUCIUIUIMHBI « XUMUSD SBISETCS (OPMHUPOBAHHE Y
CTYICHTOB  NPO(ECCHOHAIBHOTO, JIOTHYECKOTO, XWMHYECKOTO  MBIIIICHUS,
CIIOCOOCTBYIOIIETO TMPUMEHSTH IOJNyYCHHBIE 3HAHHWS TPU PEHICHUW 3a]ad
CCTeCTBEHHOHAYYHOTO  COJICPXKAHHS,  BO3HUKAIOUIMX  TPH  BBIIOJHCHUU
po(hecCHOHANBHBIX (PYHKITHIA.

2.3apaum U3y4eHUus QMCHUUIIMHBI

OcCHOBHBIE 337]a4X U3yUYEHUS TUCLUIIIINHBL:

- U3YYECHHE XUMHMUYECKUX CHUCTEM M CTPOCHME BEUIECTBA HA pPa3HbIX
YPOBHSIX €r0 OPraHU3alllH;

- WU3YYECHHE DHEPreTUKM XHMHYECKHX IIPOLIECCOB, PEAKUMOHHON
CIIOCOOHOCTH BEIIECTB, 3aKOHOMEPHOCTEN TPOTEKAHUSI XUMHYECKUX PEAKIIMIA;

- W3YYECHHE 3aKOHOMEPHOCTEH IMPOTEKAHUS  AIEKTPOXUMHUYECKUX
IIPOLIECCOB;

- O3HaKOMJIEHUE C (PU3UKO-XMMHUYECKUMHU CBOWCTBAaMU MAaTE€pHAJIOB,

OPUMEHSIEMBIX B  TMPOM3BOJACTBE CTPOUTEIBHBIX  MaTepUaANoOB,  (HU3HUKO-
XUMUYECKUMH TpolieccaMmu 00paboTKH;

— OBIIQJICHNE TEXHUKON XMMHUYECKHUX PAaCUETOB, METOAAMH OOpaOOTKH
JAHHBIX XUMUYIECKOTO IKCIIEPUMEHTA;

— OBJIQZICHUE TEXHUKONM XUMHUYECKHX OSKCIEPUMEHTOB, BbIpAOOTKa
YMEHHMsI MPAaBUIILHO BBIPA3UTh PE3yJbTAaT HKCIIEPUMEHTA B MUCbMEHHON M YCTHOMU
peuu;

— pa3BUTHE  YMEHHUS  YYMUTHIBATh  OSKOJOTMYECKHE  aCMEKThl
MCTIONTb30BaHUS PA3INYHBIX BEIIECTB U TEXHOJIOTHH;

— BbIpa0OTKa  yYMEHHS  NPUMEHSITh  XUMHYECKHE  TEOPpUU U
3aKOHOMEPHOCTH NPHU U3yUYE€HUU CBOMCTB MAaTEPHAJIOB, XUMUYECKUX U (PU3NUECKHUX
IIPOLIECCOB, IPUMEHSIEMBIX B CTPOUTENILCTBE;

— MOJIFOTOBKA CTYACHTOB K YCHEIIHOMY YCBOCHHIO IOCJIEIYIOIINUX
JTUCIUIIINH.

3.Komnerenuuu, popmMupyemblie B pe3yjibTaTe U3y4YeHHU s JUCHUTLINHBI

OIIK-1 - CIHOCOOHOCTH HCII0JIL30BAaTh OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX  JUCIUIUIMH B  MOpo(ecCHoHaIbHOU  JIEeSITEIBHOCTH,
NPUMEHITh  METOABl  MaTeMaTHYECKOro  aHajiM3a W MaTeMaTH4eCKOIo
(KOMITBIOTEPHOTO) MOJICIIMPOBAHUS, TEOPETUUECKOTO M IKCIEPUMEHTAIHLHOTO
HCCIICIOBAHUS.



OOyyaroruecs J0MKHBI 3HATh:

- TEOPETUYECKHE OCHOBBI CTPOCHMS BELIECTBA, 3aBUCUMOCTb XUMUYECKHUX
CBOMCTB OT UX CTPOEHUS;

- OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKaHUs XUMHYECKMX M (DU3UKO-
XUMHUYECKHUX IIPOLIECCOB;

- OCHOBHBIE CBOMCTBA PACTBOPOB U JPYTUX JHUCIIEPCHBIX CUCTEM;

- XHMHYECKHE TIPOLECCHl COBPEMEHHOW TEXHOJOTHMU ITPOU3BOJCTBA
CTPOUTEIBHBIX MAaTEPUAIIOB U KOHCTPYKIUH;

- CBOMCTBAa XMMHUYECKHX 3JIEMEHTOB U COECIUHEHUM, COCTABIISIIOIIUX OCHOBY
CTPOUTEIBHBIX MAaTEPHAJIOB;

- OCHOBHBIE CBEJICHUS 00 WACHTU(UKALINY BEIIECTB METOAAMH XUMHUYECKOTO
U (PU3UKO-XMMUYECKOTO aHAJIN3a;

- OCHOBHBIE CBEJICHUS O POJIM XMMHUH B PELIEHUU YKOJOTMYECKHUX MTPOOIIEM.

yMeTh:

- NPHUMEHATh IOJNYyYCHHBIC 3HAHUS IO XWMHHM IPU H3YYEHUU APYTHUX
JUCLUILINH;

- BBIJCNATh KOHKPETHOE XMMHMUYECKOE COAEP/KaHHWE B NMPUKIAJHBIX 3aJadax
npoecCuOHAIbHOM J1eATENbHOCTH;

- aJanTUpOBaTh 3HAHHWSA W YMEHHs, IIOJIyYCHHBIE B Kypce€ XUMHUHU K
npoueccaM B COBPEMEHHOW CTPOMTENIBHOW WHIYCTPUH, A TaKXKe K PEILICHHIO
KOHKPETHBIX 3aJ1a4, CBA3aHHBIX C MPO(ECCUOHATILHOM 1ESITEIbHOCTHIO.

BJIA/IeTh:

- COBPEMEHHOM HAy4YHOW aIaparypod, HaBBIKAMHM BENECHUS XHUMHUYECKOTO
AKCIIEpUMEHTA, 00paOOTKU €T0 pe3ynbTaToB;

- HAaBBIKAMU MPOBEJECHUS XUMUYECKUX PACYETOB;

- HaBBIKAMU MPAKTUYECKOTO MPUMEHEHUS 3aKOHOB XUMUH;

- COBPEMEHHBIMH METOJIaMH MOHUTOPHUHIA CTPOMTENBHBIX MAaTE€pPUAJIOB H
CTPOUTEIBHON HHYCTPHH.

4.Pa3zle.111,1 AUCHUIIIINHBI

OCHOBHBIC XUMUYCCKHE TIOHATUS U 3aKOHBI, OCHOBBI XUMHUYECKOM
TCPMOANMHAMUKHU, XHMHUYCCKAsA KHHCTHKA, KaTallu3, PABHOBCCHUC. XHMHUYCCKOC U
(1)330BO€; CTpOCHHUC aToOMa, XHMHUYCCKAA CBA3b, PACTBOPLI; OKHCIHUTCIBHO-
BOCCTAHOBUTCIIbHBIC PCAKIINH,; JICKTPOXUMHYCCKNEC CUCTCMEI.
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Pabouas nporpadsda JHCIHIVIHELL COCTARTCHA B cooTReTCTRAN ¢ PIOC BO - GaxkamanpHaT
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PaGogas mporpamMMa repecMoTpeHa, O0OCY)XneHa W PeKOMEHIOBaHa K NMPHMEHEHHIO B
o6pasoBaTebHOM TpoTiecce HA OCHOBaHHH ydeOHoro mwiaHa cremmasHoctd 08.03.01
CTpOHTENECTBO, HPOQHIB - BOLOCHA0KEHHE M BOMOOTBEAEHHE, ONOOPEHO YUCHBIM COBETOM
yHEBepcHTeTa, mpotokon Ne « . »_ 20 ma 3acemanuu kadenpsr X u XT «29 »odb
20 2% r.,mporokon Ne /3

3as. xadenpoit ®X u j 75 /%%W;’—ZW
rd

Pafogas mporpaMma IepecMOTpeHa, oOCyXKIeHa ¥ PEKOMEHIOBaHA K HMPHMEHEHHIO B
00pa3oBaTeIbHOM IIPOIECCe Ha OCHOBAHMM Y4eOHOro IUIaHA CHENHAIBHOCTH 08.03.01

CTpOHTETBCTRO, TPO(GUIE - SKIEPTH3A M YIpPaBICHHE HEIBIKAMOCTBIO, 0A0OPEHO YUCHEIM
COBETOM YHHBepcHTeTa, IpoTokon Ne « J »dB20AY na sacenanmu xabemper ®X u XT
« &l » 0620 £Y r., npotoxon Ne_7'&

3aB. xadenpoit ®X u
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PaGouas mporpamma IMepecMOTpeHa, O0OCyX[eHa H PEKOMECH[OBaHAa K IPHMECHEHHUIO B
o6pa3oBaTeNbHOM TIPOLECCe Ha OCHOBaHMH y4eOHOrO IIaHa CHENHAIbHOCTH 08.03.01
CTpOHTENECTRO, MPOQHITE - SKIEPTH3a W YIPABICHHE HEJBHKHMOCTBIO, OJ00PEHO YHUEHBIM
COBETOM yHHBepcHTeTa, mpoTokonm Ne « b 00 20,25~ Ha 3acenanuu kadenpsr ®X u XT

« LF»06 2045 r., nporokon Ne 12

3as. kadenpoit OX u X
Pabogast mporpaMm
06pa3oBaTeNbHOM [POLECCE Ha OCHOBAHWH y9e0HOro Il@Ha CIEHHATbHOCTH 08.03.01

AP Wﬁ%

a, o6cy>1{,£[eHa H PEKOMEHJOBaHa K NPHMEHEHHIO B

CTpOHTeNBCTBO, MpOdHIs - SKMEPTH3a M YIPABICHHE HEJBIVKHMOCTBIO, OZ00PEHO YUeHBIM
COBETOM YHHBEPCHTETa, IIPOTOKOI Nef« j‘v’f »i 20.2@ Ha 3acemanum xadenpel OX m XT
« 18 » 04 20 24 ., npotoxon Ne X

3as. kadenpoit OX u

Pa6ouass mporpampa nepecMo ; CyXIeHa H peKomeHnOBaH(Kx/npnmeHeHmo B
06pa3oBaTeNbHOM TIPOIECCE HA OCHOBAHMH Y4EOHOTO INMaHa CHEIMAbHOCTH 08.03.01
CTpOHUTENBCTBO, TPOGUIL - 3KMEPTH3a W YIPABICHHE HEIBHKHMOCTBIO, 0/100peHo YHeHBIM
COBETOM YHMBEpcHTETa, Impotokonm Ne «_ » 20 Ha 3ace[aHHH kadenpsr @X u XT
« _» 20  r.,mporokom Ne

3as. kadenpoit X u XT

Pafogas mporpaMma IepecMOTpeHa, o6CykieHa M PeKOMEH/IOBAHA K IPHMCHCHHIO B

06pasoBaTeNbHOM IpOLEcce Ha OCHOBAHWH Y4eOHOro IlaHa  CIeHHAIBHOCTH 08.03.01
CTpOHTENsCTBO, HPOQHIs - SKNEPTH3a H YNPABICHUE HEJBHXHMOCTHIO, o0mo0OpeHo Y4eHBIM
COBeTOM yHHBepcuTeTa, mpotokom Ne «  » 20 Ha 3acenaHuu kadenper ®X u XT
« » 20  r. oporokon Ne

3ag. xapempoit OX n XT
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1 Heaw w sagasn ancumiannbi. [lepedens nassupyeMeix peyabTaros obySenns mo
AHCHMILTHHE, COOTHECENHEX € IUIAHMPYCMBIME  DESYILTATAMH  OCBOCHWN  OCHOBHOMN

npodeccnonaakaoil obpazoraTenbioll HPOTPAMMLE

1.1 Henk AHENHILTHHLL
QOpMHPOBAHHE ¥ CTYASHTOR TPOHECCHONATLHOTD, AOTHHECKOrD, XHMHHECKOTD MBIIITEHHS,

cnocoDCTRYIOIETO NPHMEHSTE IOIYUCHHLIE IHAHMA NPH PEWEHHH 38144 eCTeCTBEHHOHZYIHOID
CONCPARAHNS, BOTHHEAIIIHY P BRIOTHERHE TpodHeccHONans L dyRKimi.

1.2 Sanasn THCHRTLTHHED

- HIYVUEHAE XHMHYECKIX CHCTEM H CTPOCHHAC BEINECTRA HA PAIHEI YPOBHAX €0 OPIAHHIALMH,

- MIYHEHHE SHEPPeTHEH XAMHUSCKEX NpOUSCCOR, PEAKUMOHAON cnocoDHOCTH BELNECTE,
TAKOHOMCPHOCTER NPOTEKAHNA XHMHIECKIX PeaKUmi;

- HEVHEHHE JAKOHOMEPHROCTEH NPOTEKAHRA ITCKTPOXHMHSCCKHY IPOLIEcCOn;

- QIHAKOMIEHHE € QHIHKO-XHMHHCCKHMM CBORCTBAMN  MATEPHATOB, NPHMEHSEMBIX B
HPOMIBOICTEE CTPONTEIBHEN MATCPHANOR, (HIBKO-XHMHYSCKEME Npoucccami ux odpaboTin;

- ORTANCHHE TEXHHKOH XHMH9ECKHX PAcueTOR, MeTo/aMi o0paboTiu JMHHELY XHMHYECKOTD
IRCIEPHMEHTS,

- ORTAJCHHE TCXHHKOH XHMUYECKHX JKCHCPHMEHTOB, BRPaDOTEE YMEHHA [PARHILHO
BRIPASHTH PEIVALTAT IKCHSPHMENTA B THCEMEHNOR B YCTHOH peviu;

- PAIBHTHE YMCHHA YHHTHBATE KOO0 HSECKHE ACTCKTE! HCTIONLIOBAHHA PAIAHMHRIX BCIICCTR

W TeXHOmOrH;
- BRpadOTHR YMEHHH NPHMENATE XHMHYCCKHC TCOPHH M 3AKOHOMEPHOCTH [PH HIYVHGCHHEH

CRONCTR  METEPHATIOB, XHMHYECKHX H (HIMEO-XMMHHECKNX NPOUSCCOB, NPHMEHRCMBIX B
CTPOHTENRETRE,
= MOANOTORKR CTYJICHTOR K YCNemnoMy YCROEHHID MOCAEIVIOIMHX THCIIHILITHR

1.3 Mepeucis nAANHPYEMBIX PEIVILTATOR 0DYIEHRR N0 THCUHILINHE, COOTHECCHHLIX €
AAHMPYCMEIME  PEIVALTATAMM OCBOCHNS ocHoBHOI npodeccuonaisuoil odpaloBarTensnoii
HpOTPaMMEL

fTnansipyesie PeayTemams OCsoeRus Ko Tranupyessie pesyasmamst
OCHOSNOH RPOPECCRONLTENON W HAUMENOSEHIE clyvHenua o ducunIne,
OOPEIOSAINEABHOE MPOZPAMMEL MO ANIG COOMHECERNBIE €
(ROMIEMERIUN, HAKPERTERRBE DOCIHNCEN A MHOUKGMOPAMU GOCTHUNCERUN
S UCHIFLINOT]) KOMNEMERIIL, KOMITEIEN et
Kon Hauvenoeaite RURPEIEHNOZ D
KOMNETeHIHH KOMPIEIERTL 3ar HIC TN




OTTK-1

Cnocoben pemars
IATATH

ipoece HOHATRHOR
JNEATeNLHOCTH Ha
OCHOBE
HCTIONB30RLHNA
TEOPETHYECKHX H
NPAKTHYECKHX
OCHOB
ECTCCTBCHHBIX M
TeXHHHECCKHY HAYE,
8 TaKwe
MATCMATHHSCKOTD
anrapara

OIIK 1.1 3narTe: KiaccHpHKALIHIO
Knaccndmumpyer BEOPAHHLI GHIMHECKHN B
BRGpAHLE XHMHMECEHX MPOLIECCon,
thHIHECCKRE H NPOTERAONMX Ha obuexTe
KHMHYECKME NPOIECCE], | NpoQecCHORATENORN
NpOTERMONTHE Ha OeATENLHOCTH
obnexTe ¥uerh: npUMeHsTh
npofeccHoRaIRROR Knaccufuraneo BRGPRHHLI
[AEATEMLHOCTH (PHIHYECKHX B XHMHYSCKAX
OpOLECCOos, MPOTEKAIOMIAX Ha
oiBexTe TpodeccHOHAITRHAH
ACHTEIRHGETH
Baajers: Kaacchpuxanmel
BRIGpANILIX (PHIHYECKHR H
XHMHTCCKHY IPOIECCOn,
OPOTERMOUIHY Ha olbexkTe
npodeccHORLTEHOM
AERTEIEHOCTH
OIIK 1.2 InaTh: TEOPETHUSCKHE OCHORE]
Peinaer HRAeHEPHRIE MATEMATHYSCKOID  Anmapata
JALAH € TIOMOULEI0 BERTOPHOH anrebpel,

MATEMATHYECKOTO
ANNaPETa BEETOPHOH
anrebpet,
BHATHTHYSCKOH
FeOMETPHH H
MATEMATHHECKOTO
AHAIH LS

AHATHTHYECKOR TeOMETPHE M
MATEMATHYECKOTD AHATHIA.
¥YmeTh: OPAMCHATE OCHOBH
MATEMATHYCCKOID  annapara
BERTOPHOH anrebpel
AHATATHIECKON TeoMETPHH H
MATEMATHYSCKOTD AHANHIA B
OCHOBAY  podecenonanbHOMR
OCATEMBHACTH

Baajers: napLIKaMH
(hOpPMYTHPORAHHSA W PEIICHUE
HHECHOPHLIX H
TEXHOTOIHYECKHX npolnes ¢
HCTOIL3OBRHHEM
MATEMATHYCCKOTD ANMapara
peRTopHoH anrebpm,
AHATHTHHCCKOI TeOMETPHY 1
METEMATHHSCKOND BHILTHAA,




OIK-1.3 Inare VPaBHCHHA,
Pemraer vpasHEHHA, OMACHBAKMIHE OCHOBHBIE
ONHCAIBAIIHE (puzHHEcKHe  NpOLECChl,  ©
OCHOBHEE QHIM9ECKHE | NPHMEHCHHEM METOL0B
NPOLEcChl, © auHefinoi anrebpa ]
NPHMEHCHHEM METON0E | MATEMATHHCCKOTO AHAMHIA.

NHHCHHOA aareOphl 1 Ymemn: HPHMEHATL
MATEMATHYECKOTD VYPARHEHHA, OINHCEIBAONIHE
AHAIHIA OCHOBHEE HIAICCKRE

NpoEcesl, ©  IPAMCHEHHEM
smetonon Trnelinol amrebpu u
MATEMATHICCKOID AHLTHEA

B OCHOBAX NpofreccHoHAIbHOR
JeaTelILHOCTH

Baaners: HARKIKAMH
fOpMYIHPOBEUHE H PEIICHHA
YpanHennii, OIHCKBAKIIHX
OCHOBHEIE pranaeckue
MPOLECCE NpHMeHEHHEM
METOI0E THHeliRoN anrehpsns u
MATEMATHYECKOID AHANNIA

—

7 Vicasamme MECTA INCHMILIMHEL B CTPYKTYpe ocHoBnoil  upodeccHoHasnHoil
odpazoBaTeILRol ITporpaMMb

Twcusnuana «XuMmuss BXogaT s odgsarenbuy wacts Gnoka 1 oflncnmnasnst (Mogyias)
octoBHoll  npodeccHonAEHOR  ofpuioRaTenEHON  nporpaMMel  —  nporpaMuel  Dakaiaspuars
(crenmanurera, sarscrparype) 080301 CrpoMTensciso,  RanpasicHHOCTE { mpods.,
CreMRANHSaIT ) « JKCHIepTHIa B VIDARISHAE Hegmsmocthion, JIncumumaa uyygsercs ma | kypee
B | cemecTpe.

3 OfnemM AUCHMILIMHEL B  JAYMETHRIX  CAMUMEAX € YVKalaHHeM KOAu49ecTsa
AKAIEMHTECKHY  WIH  ACTPOHOMIYECKHY YACOB, BLUIETENNLIX W3  KOHTAKTHYIO  paboTy
OBy TAIOIINXCH € TPENOIABATEIEM (10 BIIAM Y9elHBIX JARTTHIT) 1l HA CAMOCTORTRIRIYI0 paboTy
ofyqam e

O6was TpysoeMkocTs (0fbeM) ANCIHIIAIE COCTARNACT 4 3A4¢THRIE e/IHHHIL (1.2.), 144
AKAICMHYECKHX SRCOR,

Tabmaua 3 - O0neM AHCIHIINHE

Bcero.

Ba ysebuoH paboTer o
O TPYA0SMEOCTE INCIHILTHH b 144
KonTaxtaas paboTa 06y IalOMHXCR C NPCNOABATELEM 110 BEAAM yuehunx - | 37,15
HATHHA (BCero)
B TOM YHCIe:

JEKIHH 18

HADOPATOPHEKE JMHATHE 18

NPAKTHYECKNE TAHATHA 1]
CasoctosTensnas pabora ofyusaoumxea (scero) 719,85




Beern,

Brune yaebnof paboTsl ey

Koatpons (MoAroTosEa K 3K30MeRY) 27

KonTakrHas pabora no npoMexyroudod artecranny (racero ATTKP) 1,15

B TOM WHCTE:
JaueT HE NPeVEMOTPEH
3A9ET ¢ OneHKOI HE MPEAVCMOTPER
Kypeosas pabora (IpoeKT) HE Npe/yCMOTPEHS
JEIAMEH (BRIHMAT KOHCYTETAINIO TEpe/] 3K3aMEH0M ) 1,15

4 Copepskanme IHRCONILTHHE, CTPYKTYPHPOBAHAOE 10 TeMaM (Paieaam) ¢ YKazanuem
OTBEICHHOTD HA HHY KOOHTECTRA AKATSMUHECKHY Y8008 W BII0B VuedunIx 1ansari

4.1 Copepmanme THCHHILTHHED

Tabmmua 4.1,1 — Coagpmanne ARCIMILIMHEL CTPYKTYPHPORARNIOS 110 TeMaM (pasjiesian )

' Paspen (eacs) Conepxanne
SHCIHIUIAHES
1 2 3
Beenenne. XHMHA KBK pasten ecTecThosHaHNN. Ponb xuvmyecknx snaunil s
| | Ocronumie HHAEHePROH MPAKTHKE, COAEHNH HOBBIX KOHCTPYKIHONIEX MATEPHANOR,

XHMHYECKHE B PeIIeHHH IRoaormdecknx npodnes. OCHOBMLE TOHATHS H 3AKOHE]

NOHATHY H 3aKoHsl | xawai. Henonsaosasme M B pacueTax.

JaxonomepHocTd | Brow xuvmeckex cuctes, Bayipesnad aveprus. DUTANLITHA BOMISCTRE.

HpOTEXAHHA Tennosoil xpdert xumpueckoll peaxunn. 3akon ['ecca. Dneprua

XHMHYLCKHX xuMuseckoli ceaan. Bropoe Hasano TepMosiMHAMHER. JHTPOINRE BEMCCTRA

TpoLEeceos ik YHEIHS TEPMOTHHAMHNCCKOH BEPOSTHOCTH, FlaMenenne sumpomuy
MHEPa KaK KPHTEPHil caMonponisonsHocTi npogccon. Haobapuo-
wIoTepMuMeckuil noteHian. Haveneuse sueprin ['mb0ca cHeTemsl kak
KPHTEPU # JABH#HVILAS CHIA COMOTTPOHIBONBIL TPOICCCOR B JAKPHITRIX
cueremax. Cropocts xuMuteckny peakinil. Meroasl ee nalfintonenn u
pamepenns. OcHoBnod sakon xuMudecked krneTich. Koncraira

2 CKOPOCTH peaxkiui. PakTopsl, GNpeaeisiiliie CKOPOCTh PEikIHHE.

FIepria akTHaany. Katanus i ero saasl TepMoIHRaMHbeckoe
parHOBECHE - HeyeToliunBoe, MeTacTabuIRHOE, cTabWILHOe, KoRcTanTa
PABHOBECHS XHMHISCKOH Peakilny, ¢¢ coalh co CTaRAapTION crobommodl
apepruedl peakim. Y enosHs pasHORECHOTD COCYTRECTROBAITHN (aa,
Ofiparavbie 1 HEeOGPATHMBE XHMHYSCKHE PEAKINH, Y CTAHORICHHE
NHMHYECKOTO PABHOBECHA, CMELISHAE XHMIHECKOID PHEHOBECHS.
Mpasun Jle-Ilarense - Bpayna. Xumuseckne necrabunsRocTH,
Konebarensusie peakitis., CTalMOHAPHOE HEPARKOBECHOE COCTOSHHE.
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CrpoeHue atoMa

Crpoenne aroma. Keanmopo-sMexasnyeckas Monenes aroma. Jpolicreenias
nprpoaa wektpoua. Ypasueuus e bpoins, [Hpeansreps. Keanrosme
YHCHA, HX HIMYECKHN CMBICA W Npefeidkl HIMEHSeHHH, ATOMHLRE
opburamn. TMpweunn Maymm, npaswno ynaa. locnesopareasmocts
sanoiHeHna  arosukix  opbuTamed.  [lepmogwsecknit  zaxon  »
nephosseckas cHcTema anementos JILH. Menneneena. [lepuognveckos
HIMCHEHHE CBOMCTE XHMHYCCKHX 3ICMCHTOR M HX  COSOHHEHHH.
[Meppogagecknil  3aK0H KAk  OCHORA  HEOPTAHMYECKOH XMMHH, €ro
{punocodcKoe IHAMEHHE.

XevAgeckads  cAadk, Meron  sanedsTHsix  ceAdei.  OcHoBHbe
XAPAKTEPHCTHRM  Xumuueckofl chsam.  THOB  XHMH9CCKOH  CRR3M M
Mexansimbl  obpasopania. [lTomstee o rUOPHANIAIHH  SASKTPOHHLIY
opouraneii. Crpoesme npocteiimmx momexyn, MeTon MOMEKYIRPHBIN
opburaedi (MO JIKAOD). [NocnegosarensuocTs 3anonHeHus MO s
ABYXETOMHLIX  Monekynax,  THNEl  BIGHMOJCHCTEME  MOJEKYIL
KoMIUTHMERTAPHOCTS, KOAMEHCHPOBAHHOE COCTORHNE, €r0 OCODENHOCTH.
THITE! KPHCTALIHSECKHY pemeTor. Peaibibic KPHCTLIILL

Pactaop

Kovnonent. @asa, Pacteopel (Teepamie, EHIEHE, rasoobpasibic).
Croocolsl BEpa&eHEs pacTeopops, BoJHLE PRCTEODHE HEMICKTPOIHTOE H
IAMEKTPONHTOR, HX KOJIHIATHBHEE CBOHCTHA, TeOpHA JMeKTpONNTHISCKOH
mucconnanmi. Crenenl JHCCOIMMIIMN, €€ 3ABMCHMOCTL OT PasnHuHLIX
daxropon. CHneHie ® cnabbe JEKTPOTHTEL  3akoH  pasDanicHHS
OcTEATRAR, IACKTPOTHTHYCCEAR JHCCOIMALLMA, & HIJM, BOJOPOIHLIH
nokasatess W cnocobhl ero ouckkW. Honeme peaknHi oOMeHa H
paRHOBECHE B pacTeOpax  anextponaTon.  [Mgponms  cosed,
KOIHYECTREHHLIE XaPaKTCPHCTHER MEApoTHIa. DaKTophl rARIAIE,

MATCRHAIOE
paboynx

HCOONLSYEMBIX
| CTPOHETENRCTRE

H
TEH,
B

CroficTea  BelecTs, | 30HHAR CTRYETYPA BEMECTE, HEMOMBIORIHAE B CTPORTEILCTEE.
KOHCTPYKITHOHHBX

CofcTeinag W IPHMECHAR TPOBOAMMOCTS, BUYTPeIHAS CTPYKTYPA BONE
i €8 AIMEHCHMA NPH (PAIOBLIX NPEBPAIICHHAR, PHINKO-XHMIHECKHE,
TEAOPHINHECKHE B XHMAMECKHE CBOMCTRA BOLL AECTROCTE BOIM H
enpcols yMardenas soan. KovmaekcHne coe/IHHENHI, HX COCTAB,
CTPOEHHE B CBOHCTBA.




B

ORHCIHTENLIO-BOCCTAHOBHTE L HEIC PeAKILHM, My CYUIHOCTE,
Enaccipuraus.  Bamuefilime  OKHCONTENH H  BOCCTAHOBHTEMH.
Cocrapnenne ypandenwl peakiMll  OKHCITHRR-ROCCTAHOBNCHHA, ©
HEMOMBIOBAHMEM METOA AMEKTPOHHOID DANIHCA B METONA EKTPOHHO-
HorrOre Banmica, Tlosefenne METALIOE B ArPECCHBHEIX cpenax. [Tonsrne
of NEKTPOMREIX TNOTEHIHANAX METANNOE H HX "3Mepende. Pan
HANPEKECHRA METANNON M CHefacTBRs W3 Hero. Ypasumeuwe Heprcra
CrapaapTisifi BOLOPOIHEH AMCKTPOM B BO0POIHRAR ITKANA TOTEHIHANOR.
TaTEBAHAYECKEE AMEMEHTE W AKKYMYISTOPEL, HX YCTpoHCTEO W paboTa.
BNC 1 ce wamcHenve. InekTponns. CyUIHOCTE WIEKTPOIHBI OPOLECCOE
NpH  WIEKTPOAMIE M HX  (OCHEA0BATeIRHOCTH.  JNEKTPONHI ¢
PACTBOPHMEIMH H HEPACTROPHMLIME SMSKTpOfaMi. 3akousm $apanes.
Beoion mo toxy. [lpakradeckoe npHMeHeHHe nekTpomnsa, Koppoins
METANION W CIAaBos. Kiaccipmranma KOppoiMOHHLIX CPel, PalpyImeHui
A npousccon, [Tokasarend CKOPOCTH KOPPoiHH. XHMHWECKSS KOppoiHa.
DNCKTPOXHMHYECKAR KOPPOIHA B AaKTOpsl, BIHAIGUIHE HA €€ CEOPOCTE.
Koppoass B ectecTBenibix yenosmsx, Jauwra o7 koppoann. OCHOBHEE
pakTopEl PALADHATEHOID KOHCTPYHPOBAHHA, JlernpoBanne
MeTaTHdccknx  Martepranos.  Masenceme cocrasa M ceoficTs
EOPPOSHOHHOH  cpefikl. JAEKTPOXHMHWCCKAEN  SAMHTA. JANIHTHERE
HOKPRITHA: BHIL, METOIM HAHSCSHHA # 0BIBOTH TPHMEHEHHA.

| OKHCIMTERAD-
BOCCTAHORHTENLKEIE
NPILECCRL

DNEKTPOXHMHYSCKH

& CHCTEMED

Haentuduxanus
BEIECTREHHED
oOBEKTOR,
INEMEHTR
KHMUHECKOID
aHAmIa

neseRTHE H BomECTReHHEG anwanwy obuextos. KawecTeoHHBIH W
KOMHICCTRCHHRA  aHasids.  AHLTHTHISCKHH CHTHAN, Kik HOCHTEh
EauccTECHHOR o  komwuecTeenHol mrdopmaman o  ananHINpyeMoM
ofsexte. [lonsTHe 0 COCHRHYHOCTH, CEICKTHRHOCTH H MHTEHCHBHOCTH
AHLTHTHYCCKEX CHIHANDB. Meroms nony9eHis aHaInTHISCKOrD CHINATa
H HIMEPEHMA Cr0 HHTEHCHRHOCTH. KiaccudaKanua METOIOR GHATH3A H HX

KpaTKas XapaxTepHCTHRE,

OCcHORHBIE TOHATHH

[MonuMepsl KAE KOHCTPYKIHOWHBIE na’rei:'nam B OpHOOPOCTPOCHIR.

MeTogst NOAYHEHHS OMHTOMEPOE  #H DOAHEMCpoR.  OpranuHccEuc
MATCPHATR W HIeNHs Ha HX OCHOBE, JEonoraveckuit xoHTpoih
RCIONLIOBAHME DOTHMEPHBX METEDHANOR.

OpraHHYeckof
AHMHH

Pasien THCIIHIDIHHb B es- Yueno- | hopast rexymero | Komne-
TENLHOCTH | METOMMHECKNE | KOHTPOIA YCTERAe- | TEHITHH
nek.,| Ne | Ne| wmatepuansl  |MOCTH (0 HEZENAM
yac | mab, |np. ceMecTpa)
2 3 4 5 6 T
Brapenne. OcHorHMe XHMugeckne | 2 | 1-2 ¥-1.23 P2, OIK-1
[EOHATHA H 3aK0HL. MY-1, M¥Y-2 PP 34
JaKOHOMEPHOCTH NPOTERAHMA XH- 4 3 ¥-1,23 JIP 5 OIK-1
MHHCCKHX NPOIeccon MY-4-6 PP &-7
Crpocane atoMa 2 - v-1.23 PP 9-10 OIK-1
V-5, MY -8
PacTeopsl 2 4 ¥-1,.2.3 P8 OITK-1
V468
MY -7
CroficToa pemects,| 2 | 5.6 ¥-1,2 P11 OIK-1
KOHCTPYKIMOHHLIX  MATEPHATOE M ¥-4.7 P 12




pabounx e M¥-3.9
6 |OxscmHTensHo-ROCCTAHORNTEeNLHEE | 2 | T-8 ¥-1,2.3 JIP 13 O11K-1
MPOLECEEL, INEKTPOXHMIIECKHE V.67 JIP 14
____ |cHCTeMb MY-10, MY-12
7 |Hpesruduxans  pemecThesmx| 2 - ¥-1.2 PP 15-16 OTTK-1
OOBCKTOB, IEMEHTE XHMHUCCKOTO Va7
ARATHIA
8 |OcHoBHLIC NOHATHA OpraHAYeckol| 2 - ¥-1,2 PP17-18 OITK-1
KHMHH ¥4.7
PP — pacyertuad pabora, Oruer JTB — oraer no aaboparopuod pabore
4.2, Jlafoparopusie paborTsl ¥ (HIH) OPAKTHYECKHE 3AHN THR
4.2.1 - MabopaTopusie paboTs
-2 Tabnuua 4.2.1 - Jlaboparopusie paGoTs
No Hawmenonanue naboparoprof paboTs Ofwbewm, vac
1 2 3
1 Beomoe zasgrie, QiHaKoMIEHAE CIVACHTOB ¢ npasanasy pabori B nabopato- 2
| pum u rexnuxn GevonacnocTs. KoHTPOIE HEXOMHOTD YPOBHA 3HAHHHA
2 IKBHBATCHTH MPOCTHIX H CAMKHLIX BEMECTE, JAK0H IKBHBANCHTOR 2
3 CropocTh XHMHYCCKHX PCakiini B XUMHYECKOS PABHOBCCHE 2
4 PRBHOBCCHA B PACTBOPEX ANEKTPOIHTOR 2
3 KomMniekciibie cocinseHns 2
] JKEcTROCTE BOJE M cnoco0M ef YCTpaHEnHa 2
7 OxHCINTEARHO-BOCCTAHORHTENLHKE peakimy, [losefenne METRIIOB B arpec- 2
1 CHEHBIX CPeaax
g DNCRTPOXHMHYECKHE IIPOUIECCEL 4
| Hroro: I8
4.3 Camocroareinnan pabora cryaenton (CPC)
Tafinuua 4.3 — camocTosTeNsHaR paboTa CTYICHTOR
Ne Bpems,
Hagnmenopanne pasaena (Tessi) Cpok ATPAMHBAEMOR
F{mﬁﬂ'{ m} AMCITHTITHHES BEINOTHEHHS | HA BRIOJHEHHE
CPC, qac.
1 2 3 4
I OCHOBHBIE XHMHYSCKHE MOBATHE H 3aKoHBL (OCHOBH o 16
XHMHHSCKON TepMOJIHHAMHKH
Xumugeckas  KHHeTHRA, karanni.  PammomecHe:
Z 3-5 Hemen 16
XHMHIeCKoe | halosoe
3. Crpocine aroma. XEMEYSCKRS CEAhL 6-5 nemenn 16
4, PacTRop 10-13 neneny 16
5 ORHCIHTENBHO-BOCCTAH O BN TR TLHING PERRIHH. | |4 1 o 15.85
DNeKTPOXHMHYMECKHE CHCTCME]
Hroro 79,85

5 [Mepeuens  yuelpo-meToauveckoe obecnedenne 1Lia
ofy AU mo THCIHILTHEE

CAMOCTONTEALHON  pabors
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CTynenTsl MOTYT NpH CAMOCTOSTENBHOM HIYMCHHE OT/ICTBHEX TEM H BMIPOCOB JHCIHILIHE
NOAL30RATECH  yueOHO-Harnamuemy  nocobmamy, yuelupiv clopyaoBanmem #  METONHYECKHMM
paspafotkams xapeapsl B pabouwee spems, yeranomnennoe [Ipanumamm BHYTPEHHETO PACTIOPSIKS
pafoTHHEOR,

Vuelpo-MeToHyeckoe obDccIededne I8 caMocToATeAsHOH paboTm olysaminmxcs no
IAHHOHA IHCIHNAREE OPranHIyeTca:
Ouf auomexol YHiEepICumena.
- Gubmuotesnmfi fom1 VEOMINEKTOBZH yucOHOH, MeTommueckod, waywHoll, nepHOmMUECKO,
crpapoanoil 0 XyaomecTeennol muTepatypoil B cootaeteTann ¢ Y11 u ganuol PIL;
- HMEETCH [IOCTYN K OCHOBHBIM MHOOPMAnHOHHEM ofpaiosITenkHEM pecypead, RRdopMaimonnod
Baze AAHALX, B TOM wHene Gubnuworpadmueckoii, poamomuocTs BRXoma A HaTepreT.
kaghedpo;
- TYTCM ODCCHEHEHAR JOCTYIHOCTH Boero HeoDXommMoro yueORO-METOIMHYSCKOTO H CHpABOYHOTD
MATEPHAT;
- NyTeM NPCAOCTABNCHHN CREACHNI O HAMMYHH YYeDHO-MeTONHIECKOH THTCPATYPE, COBPEMEHHA
MporpaMMHEkX CPeICcTE.
[Myrem paspaboTic:
- METOAMHECKHX PEKOMERIAINE, NocoGui 10 OprasyIamuy caMoCToRTaTLEoH padoThl CTYIEHTOR;
- IARMH L camocToaTesHol paboTsl;
- BOTPOCOR K 3KIAMEHAM;
- METOIMYECKHX VRASAHHI K BHIOTHEHHIO Ta00paTopHbIX padoT.
HLOZPAHER YHISEPCIINe
-MOMOLIB ARTOPAM B MOANOTORKES M HINANHS Haywnoil, yaeduod H MCTOAMSCCKON IHTSPATY Phi;

- YIORACTROPEHAE NOTPefHOCTA B THPAKHPOBAHKN Hay4anof, yuehHoMl o METOIHYECKON IIMTepaTypL,
6 OfpazopaTeILALIe TCXHOI0THH

Peandzaima KOMOSTEHTHOCTHOTO NOANOAR — NPENyCMATPHBACT IMHPOKOE HCNONLIOBAHHE B
OOpAOBATENLHOM NPOLECEs AKTHRMEIX H HHTePAKTHRALX (GOpM nposeienis 3aHaTuil B COYSTAHIH ¢
arcayauropaoll pabotofi ¢ menwlo GOPMMpOBAHMA YHHBEPCANBHEX, ODWENPOPECCHOHATHILIN
npodeccHonantibx  kommerennni  ofysaonuixes. Cpeadm Takux GoOpM NPOBCASHNA  FAHATHI,
NMpHMeHEHHE KOMIBIOTEPHEL TeXHOTOUHH, NOSBOMAKHIHY MOJCIHPOBATE CTPYKTYPEL BEMIECTR,
KUMEYECKHE NPOLSCChl, 8 THE H¢ CHMYISUHES B pasbop cHTYAUHH CBAIAHHBIX C XHMHUYECKHMH
CHCTCMAMH M TPOUECCAMH,

Tabmmua 6.1 — Harepakrisine ofpajoBaTeqbibe TEXHOMOIHN, HCNOTRIVEMEE PR NpOBE e~
HHH AYIHTOPHEIX SRAATHH

No | Hamsenoranme pasaena (Tesut nexuun, | Henomssyemsie nutepakTisnse obpaops- | Obkew,

MPaK THYECKOrD HIH JaS0paTopHorD TENBHEIE TEXHONOIHH g,
SAHATHA)
1 | JaGopatopioe 3awaTHe no Tese: «3- | Paborta & rpynnax 2

EHBEANEHTR TPOCTRX H CIORHLIN BC-
MECTE, 3AK0H IKBHBANEHTOR:

-3

Jlabopatopioe sansmHe o teme: «Cro- | Pelnenne cHTYALMONHED 22104 2
POCTL XHMHMCCKHX PCEKITHA H &€ JaBH-
CHMOCTE OT PAtingiex daxToposs

Jexkuna pasacna «Ceoficrea semecrs, | Cocrantenne MHfOPMALMOHHLK TERCTOR M | 2
3 | xOHCTPYRUHOMHEIY MSTEPHATOR H Pa- | MEHTANLHLIX KADT
BIOUHY TeTs

(3]

3 | Jabopatopuas pabora:  «HlcTROCTE Harﬁnpnupﬂﬂ-nmn:numrﬁﬁ?;ﬂ AesTelh-
BRI W CHOCOOR! 6F YCTPAHEHHRD HOCTE
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TlaGopaTopHoe  SaHATHE

no

4 SOERCTETEIEHO-B0CCTAHORHTCIRH BIE

PECCHBHEDY CPCIAXK

peaxuny. [loBemeHne MeTALIOB B ar-

TEME:

Pemesne KONTEKCTHRIX A4

B-d

5 | JlaGoparopuoe 3anwtwe no  Teme: | Pemenwe npobnesmBoi 3amaH 2
ol ANLBAHHMCCKH ANEMERT. NEKIpo-
| mH3p

Hrore saboparopHex sanstuf 10

7 dona  oUEROMHLIX

abYHAIHICH N0 THCLHILTHRE

CpeacTE LI [POBEICHNR

NPOMEEKYTOIOR  aTTecTannn

7.1 [lepewens KoMueTenumil ¢ yKasanwem Iranos ux dopMupoBaHEE B UpOHECCE
OCBOCHHA OCHOBHON npodeccHONATERDI 0hpatoRaATEILIGH TPOTPEM ML

Kon » anesedoBa-

Drans hopMHPOBAHAR KOMITCTEHIIHIA

HHE KOMICTCHIUN | 8 JARCITATUIAAED (MOTY/AH) ¥ NPAKTHEH, TPH HIYSCHHI NPOXORIEHHH KOTOPRIX
hOPMHPYETCR AAHHAS KOMIETEHITNA
HAYATLHBIH OCHOBHOM TAREPINAIOITHA
] 2 £ 3

OTK 1; Criocoben
PEILATE 38TA5H
npofreccnorankEol
AedTeIsHOCTH HE
OCHOBE HETONMLIO-
BAHHA TEOPSTHYEE-
CKHX H NpakTHHe-
CKHX OCHOB &CTECT-
BEHHBIX H TEXHHYE-
CKHX 1IAYE, & TAKKe
MATEMETHIECKOND

ANTIAPATA

Beicings MaTesMarika

Humenepuas 0 koMnsioTepHas rpaduxa

KA
X HMHH

Mexanpkn BHIKOCTH M rada

OcHOBE TEXHHISCKOH MEXAHHKH

OcnoBbl IMEKTPOARKR B WIEKTPOcHAD#CHHA
Teoperuueckan MexanHKL

CrpoHTeabHbIE MATEPHIE
CTpoHTEARHAR MEXAHHKS

YeueGHo-01 HEKOMATENRHAS TIPAKTHER

[MogroTosks ® npopeaype sa-
MHTE W IAMMTE  BRIYCKHOH
KEATHpHKAnHoHHON paboTel

7.2 Onecanie NOKASIATEICH N KPHTEPHES ONERHBANNE KOMOCTENUHI HA PALIMIHLIX
Yranax ux GopMEPOBANNN, ONHCAHNE MIKAT OHCHWBAHWR,

Koan [Mokxsarenn KpHTEpHH H LIKATA OLEHABAHNE KoMICTEHUHA
KOMIETEHIHRY | OUCHHBAHME loporossii TipoemHy TR ypo- BCoRHI YpoReHE
aTRN ROMIETEHLN VponeHs BEHE {HOTIHYHO )
fiRaanademcs | (HNOKanOphN (¥ ADBACTROPH- (xOpomos)
HOEIHNE DOCRECCEN TR TEARAD )
VIR (T T
n?ll JEEPERTEANNEE I
eI O
1 2 3 4 5
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K 1

OIK 1.1;: Knac-
cHpHIpYeT
BailipaniLe QH-
AUYEeCEHE H XA-
MITUCCKHT TIPO-
Hecchl, MpoTe-
KamiiHe Ba obn-
exre npodec-
CHOHATLROH
JERTENEHOCTH

Inate: TCOPETH-
GECKHC OCHOBRS
i zHecKHX
NPOILECCNE, TIPO-
TEKEIIIHY Ha
obnekTe npodec-
CHOHETRHOM J1ed-
TEARHOCTH,
¥mers: Teope-
THHECKHE OCHORED
fHANYECKHX H
KHMHYECEMY
OPONECCOB, Mpa-
TERAIIHY HA
ofsexte npodrec-
CHOHANBHON nes-
TENLHOCTH.

B OCHOBUX [Opo-
reccHonATBEOR
NEATCARHOCTH
Baaners: Haskl-
KAMH KiaccHpH-
RALMH BRGpaH-
HBEX (PHAHYECKIX
MPOLECCOR, TTPo=
TEKAKINY HE
obperTe npodec-
CHOHAIRHOM JIeR-
TENRHOCTH

InaTe: TEOpPETHYE-
CKHE OCHOBR (hH3M-
QECEHY W XHMHYE=
CKHX NPOIECCOB,
MPOTEKAIONIHX HE
oliexTe npodec-
CHOHANLHOH Je8-
TENLHOCTH.

VueTn: nenonsso-
BATH IHAHHA O Ta0-
PETHHECKH OCHOBAX
HIHNECKHY M XH-
MHYECKHX [IPOLESC-
COB, IPOTCKAIOIINX
HE obkekTe npodec-
CHOHAILHOH 1es-
TEALHOCTH.

B OCHOBAX Mpodec-
CHOHANBHOH aes-
TeNLHOCTH
Baaners: Rarkikani
KnaccHPpEALIHHE Bhi-
OpasnLx GHInHe-
CEHX M XHMHHECKHX
HOPONECCOR, IPOTe-
KAIOMIAY Ha oDBeKTe
npoeccRORATEROH
AEATENLHOCTH

Inare: KisccHpHKa-
i BRDpanhx d-
THUCCKHX M XHMMYe-
CKHX NPOISCcon, npo-
TEKAOIHX HA obheKTe
npodeccHONLILION
JIEATENLHOCTH

YMeTh! NPHMERATE
KARCCHHEALTHID Bhi-
Opaminx HIHISCEHL
H XHMHHCCKHX Npongc-
coR, MPOTEKAIONINY Ha
obrexTe npodeccno-
HUILAOH TERTCABHOCTH
Baapers: knaccuin-
KauHel BROPAHRBIX
PHIHUECKHX H XHMH-
HECKHX NPOIECCOB,
NpoTeKMONTHY Ua o0k
ekTe npobeccHoHANTE=
HOH AESTEIRHGCTH,
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OTIK 1.2: Pema- | 3maTh: Teopern- | 3martn:  Teoperie- | 3nare: Knaccudmki-
T MiTKcHepHEle | MECKHE  OCHOR! | CKHE OCHOBRI iy BRbpasiabi din-
MATEMATHECCKO- | MATEMATHHECKOTD AUTECKHX M XHMITe-
ey [0 ANONApaTa BEK- | ANNAPATA BEKTOPHOH | CEMX [IPOLECCOB, Tpo-
MIIO MATEMATR | roproli anrepst. | aorefps, ABRAMTH- | TEKAIOUHX Ha OGHEKTE
MECKOTD ANNAPA- | yyiery:  npume- | seckoll reoMerpuy | npodeccHoransHof
T4 BEKTOPHOH HATH OCHOBRL MA- | ¥YMETh: NPHMCHATE | ICATCALHOCTH
anrefiphl, AHATH- | TEMATHYCCKOTO | OCHOBHl  MOTEMATH- | ¥METh! IPHMEHATH
THHYECKOH reo- anmapata  BeK- | HECKOTO  GNTMAPATE | KIBCCHOHKAIIHIO Bbi-
MeTpHE B MaTe- | TOPHOH anrefps | sexropaoil anrebpsl | Dpanmsx GrIRgecknx
METHYECKOD B OCHOBEX NP0~ | AHATHTHYECKOH H XHMHYECKHX NpoLec-
deccHorAIbHOR | TEOMETPMH B OCHO- | COB, MPOTEKLIOMIHX HA
— AESATENBHOCTH Bax npodecco- | obsexTe npodeccHo-
Baaners: HABEl- | HATKHOH JesTenbHO- | HANLHOR ACHTENLHOCTH
gaMy popumynH- | CTH Baagers: knaccHgpH-
poBanea 0 peme- | Baagers: panpbixavi | saunel BLOPaRHEX
HAS HIDECHEPHEX | GopMymmposaist 8 | PHIHYCCKHX H XHMR-
H TEXHOIOrHYe- peineHng HHRSHEDP- | SECKHX NPOIECCOs,
crMx NpoBaeM ¢ | HEIX I TEXHONOMMYE- | POTEXAIONIHX HA 00
OMOUILIO MaTe- | CKMX Mpofinem ¢ e~ | eKTe npodecchonas-
METHHECKOND ill- | HOIB30BAHHEM Ma- | HOH ASATeThHOCTH.
NAPATA BEKTOP- | TEMATHHSCKOTD an-
RO anredpel napara BeKToOpHOR
anrebped, AHANHTH-
YeCKOH NCOMETPHE
OITK-1.3: Pema- | 3maTs: ypasie- | 3maTe  ypasenud, | Jnath YPAEHEHHA,
ef  VDEBHCHHA, | HHE, OIHCHBAK- | ONHCHBAIOUIAE OC- | OMWCHIBAIOIIHE OCHOR-
OMUCHIBAIONIHE | MME HEKOTOPHE | HOBHbIC (HIMYSCKHE | Hbie @HIMIECKHE NPO-

OCHOBHLIE  {pH-
IHYECKHE  [IpO-
Hecehl, © MpHMe-
HEHHEM METOI0B
nnHefiwol  an-
rebpel H METE-
MATHHEECKOTD
ARRTHIA

RE TSRS
HpOLECChL.
¥mers: npHse-
HATB  [OTYHEH-
HRIE IHAHHE O
rHTHIECKIX
NpoIecca

B OCHOBAX TIpO-
peccHONLIEHORH
JCATENLHOCTH
Baaners: HABGI-
KaMH opsyin-
POBAHHA H pelie-
HHE ypaBHeHni,
QITHOLIREOTIEHX
OCHOBHEIC drisn-
QECKHE MPOec-
Chl,

ITPOLECCE, ¢ MPHME-
HElHeM METOR0E
auncHned anrebpel.
Vaerh: NpHMCHATH
VPABHCHHH, OIMHCH-
BEFOLINEG OCHOBHEC
(RINHecKHe  TIpo-
HeCChl, ¢ NPHMCHE-
HHEM METOOOB JTH-
Hefiuoll anrebph

B OCHOBAX npofec-
CHOHANRHDH =
TEALHOCTH
Baagers: RaBBIKAMH
POPMYTHPOBAHHA
pelens ypasHe-
HHH, ONHCHIBAKITHX
ocHOBHEIE iAIAse-
CKHE TPOUEcch]
PHMEHEHHEM MCTO-
nom TEReHnodH an-

refipuL

Hecchl, ¢ TPHMEHEHHEM
METO08 nuneEo#
anrefphl B MATEMATH-
QECKOTD BHAITHIA.

VYmern: NPAMEHATE
YPABHEHHA,  ONHCH-
BaKLIHE OCHOBHBIC

dhiaHdecKHe IPOUSCehl,
¢ TMPHMERCHHCM METO-
A0B TAHCHAOR anrehpel
H  METCMATHYECKOrD
AHATH3A

B OCHOBAX NpodeccHo-
HANLHOH NEATETRHOCTH
Baagers: HaBnKasH
hopMyIHPOBANHA H
pelilcHHA YpaRHeHHT,
CIUCKBARIIH OCHOB-
HEIE (PHIHYECKHE [TPO-
HECCH MPHMEHERREM
METOI0B JHHEAROH
Irelphl H MATEMATH-
HECKOND AHATHEA
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7.3 Tunossie KONTPOILALIE JTARNH N HHLIE MATCPRAILL, REOGX0THMBIE 1A OLECHKH
IHARMNI, YMeHnid, HABLKOE W (AIH) OnLRTE  ICHTEILMOCTH, XYAPAKTEPHIYIIIHX JTank

ofpATORATETRAON MPOTPAMMLL

KOMIETCHIRIE B Npomecee  OCBOCHMHA

oCHOBHOH — OpodeccHIRAILROH

Tabnaua 7.3 Tlacnopr KOMINERTa OUCHOMMBIX CPEACTE JIA  TEEYWIENe KOHTPOLE

YCIERIEMOCTH
Ne Pasaen Koa koutpo- | Texwonorus gop- | Ouenounnie cpeactsa | Onucanne '
nn | (Tema) DHCHMIIRAEL | Jupyesol MHPOBAHHS HAHMEHO- NoNo LKA
KOMIIETCHIIHH BaHHES TTAHEE [OUEHHBANHYA]
(Mnn &8 HACTH)
I 2 3 4 3 f 7
1 |Beeacaue. Ocnonise OITK-1 Jexins KOH- 1-5 Cornacuo
KHMHUECKHE TIOHEATHA JlaBopatopras pabora| Tponsasie | MY-] Tabn. 7.2
H 3&KOHK. CPC ponpock k€ | MY-2
JIP,
PP _
2 |JakoRoMEpHOCTH OIK-1 Nekina KOH- 1-5 Cornacho |
MPOTEKAHHA XHMHYE- Taboparopnas pabota| Tponseee | MY 4-6 | rabn, 7.2
CKHX NPOIECCOB CPC BONPOCK! K
TP,
PP
3 |PacTeOopht OTIK-1 Jlexuns KOH= 1-5 Cormacno
JlaGoparopras paGoral Tpomemae | MY-8 Tabn, 7.2
CPC BOOPOCK K
JP,
PP
4 |CrpocuHue aToMa OTTK-1 Jekumns 1-5 Cornacuo
CPC PP MY-7 | tabn 7.2
5 |Cumofictea memecTs, OITKE-1 Jlexnna WAH- 1-5 Cormacao
KOHCTPYKILHOHHBIX Naboparopuan paGora| tponenwe | MY-3,9 | Tafin. 7.2
METEPHAI0E M CPC BOTIPOCE K
paloqmx Ten JIP
6 | OKHCIHTENEHO- OITE-1 Jexuna KOHTPOITR=- 1-5 Cornacxo
BOCCTAHORHTENLHEE Jlabopatopuas pabora| Ae sonpa- | MY-10, rabin. 7.2
HPOECTEI, CPC chl K JIP | MY-]2
DNEKTPOXHMHYCCKHE
CHCTEMB
7 |Maesraduwkanms OTTE-1 Jlexuns PP 1-30 CorgacHo
BEIIECTREHHEDX CPC tabn. 7.2
OOBEKTOB, WIEMEHTH]
KHMHYCCKOTD
AHTHIA
B |Ocnorble NOHATHA OnK-1 Jlexuus Tect 1-3 Cornacuo
OPraHHYMECKON XAMHH CPC Tabn. 7.2

[TpuMepsl THIOBRIX KOKTPOTBHEI SANANHI LIS TPOBCACHAR TEKYILIET0 KOHTPOIS

YVCNERAMOCTH

Bonpocs & rectopoll dopse no paageny 8 eOchonipe NOAATHE OPraHAMeckol XUMBHD
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1. Opraprdeckas XHMAS W3y9aeT

A) KoMIiekcHhle CoeIHHEeHHA

B) Coeapsenns Yraeposa # HX (peapalicHnE

C) Cocamuenns asoTa i WX NpeBpamesHHs

D) OxucnnTeLRO-FOCCTARDBHTENLHIE TTPOTIECCh
E) CpoficTea HEOPTaHAMECKHX COSTHHCHMH

2 Feoserputeckan (IPOCTPAHCTECHHAR) HIOMEPHH - 3T0
A) Tonomenne GyHKUHOHANLHOR TPYINEL B MOTCEYAE
B} [onomenne yrepoqHoi HemH B IPOCTPaHCTES
) BaanMonoao#enne yHKUIHOHATLHLX TPy
D) Lpe -tpanc
E) Monowenne Kpariodl CBEIN B MOTSKYNE

3. Jmuna C=C cagan:
A 0,134 mm
B) 0,140 M
C) 0,105 pwm
) 0,154 uw
E) 0,120 am

4. MuorooBpasie OpraHHHECKHY CoeMHeRAH 06y CIORNEHO

A) ORHCANTENEHO-BOCCTAHOBRTCTHEIME CEOHCTRAMHA YT AEPOLA

B) CriocoSiocTsio 4TOMOB ¥T/epOJa COBTHHATLCR MeATy cofoil i 0DPAIOBLIBATE PASIH'HEE HETH
C) CriocofrocThio 00paI0BLBAT PALTHUHELE (YHKIHOMATLILE TPk

D) CnocofHOCTEED aTOMA YTACpo1a o0pasossBEaTE: ACHOPHO-ARISNTOPHEE CEAIH

E) Crpo¢sues fapa aToMa Yraepom

5. OYHKIHOHANRHAS MPYTINS ANLICIHI0B RAIHNBACTCR
A) MupokcHnsRoH

B) Keronorpynmod

C) KapGonrmsHo#

D) Astanorpynnoi

E) KapGokcruabuodt

6. GyHKIHOHANLEHAR FPYIINE COHPTOB HATEIRACTCR
A) HHTpOT Py

B) amusorpynna

C) rtApoKCcorpymmna

D) xapGoxcns

E) xapGonnn

7. Pyccrmil yuennii, BUEPBEE TOTYTHRIHA KLY EYK
A) DapopekHi

B) Maxopunkon

C) byTnepon

D} JleGenes

E) IuHHA

8. [potiect COENMHEHHA MHOTHX OIHHAKOBLIX MOTEKYN B Bonee KPYIIWS Ge3 ohpasopaina ToDOTHAX
I POV HUALIEACTCH
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A) Peaxumefl saMenenns

B) Peaxumed raapaTaim

Ch Peagupel nohuMeprEiiing
D} PearumeR ruapapoBanns

E) Peakumeii nolHKoRIEHCAITHE

9. Mo cnocodas NONYYMEHAR MOMHMEPS! JASNATCH TOIBKD Ha
A) HETYPANLHLE H XHMAHECKHE

B) cHHTETHYECKHE B HCEYCCTREHNRIE

() RCEYCCTRCHHRNE W XHMWYCCKHE

1) xEMEseCENE

E) npupoasnie

1 0. Hiosmeps! OTIHIAIOTCR APYT OT APy

A) XHMHYSCKHM CTPOSHHEM

B) Yncaom aroMOoB YIIEPOaa H BOIOPOIR

C) KavecTaeHHLIM H KOIHMSCTHEHHLIM COCTAROM
D) OGme# popumynofl roMeIeriYecEoro paia
E) Oxpackoil

11, Basenmusii yroi mpi Sp° — FHOPHANSAMER MMCKTPOHHKY 061aKos
A) 1207

B) 105°

C) 109728

D) 180"

E) 107

12. Cornacao Teopin «Brrammamas opraHfvyeckne BeIecTa NoIYHAInT TOIbKD
A} B IPOMBITIICHHOCTH

B) #3 geopranHYeckiX BeMIECTR

C) npu npespamieHHE OIHHX OPTAHAYCCKAX BEIECTH B APYTHE

D} o BIHAHHEM «EHIHEHHON CHALIN

E) B mabopatopus

13, BemecTss 0NHAKOROTO COCTARA, HO PARIMHHOTD CTPOSHHS ¢ PasIHHHAMHI CROHCTRAMH HAILIBAIOT
A) Hzoronamu

B) Moawsepami

C) Hyomepamn

) I'omomorams

E) AnanoraMn

14, Vuensil, colasurmil TEOPMIO CTPOSHEA OPTAITHYMECKHN BEMIECTE, OCHOBY COBPCMEHHON XHMHH
A) Hanmor H.IT.

B) Bepuemnye M5

C) Byraepos A.M.

) bopouen ALTL
E) Mennenees J1.M.

15. Bonoksa — nONEMEPLL, KOTOPEIC
A) HE MOTYT BRITATHEATLCA

B) amopdHsie # paineTRICHIEIE

C) nMEI0T BEICOKYIO TREPAOCTS
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D) pacnonaraiica ¢ BRCOKOR yTIOPRAOYEHHOCTEIO
E}) He ropat

16. CoennAcHAE, CXOOMEC 10 XEMHYECKHM CBOHCTRAEM, COCTARY, CTPOCHHNED, OTANIMIOUIHCCA HA FPYTI-
ny CH; Hasskaor

A) Haoronamna

B) ¥rnesonopoaasi

) I'omonorasms

D) AranoraMu

E) Haomepamn

17. Tpynity &TOMOB, ONPEACHAIONIHY XaPAKTEPHEE XHMHYSCKHE CROAUTEA JAHHOID KIACCH BEMIECTR,
A LIBARNT

A) CTpYKTYPHEIM 3BEHOM

B) Fomonoraseckofl pasHocThRD

) Momasepos

D) Paamsamon

E) dyuxusonansHof rpynnoei

18. B orasuue 0T HEOPraHHYIeCKHX bemecTs GOABIMECTRO OPraHicakiy coegiaerH
A) TYTOILIARKH

B nerkonnasks

C) meneTyun

D) anexTponHTEL

E) reropiom

Kostponskeie sonpocs & nafopatopmoft pabore mo  pasneny 6 wOKHCTIHTENBHO-
BOCCTAHOBHTENLHEIC TPOMECehl, INEKTPOXHMHMECKHE CHCTEMED!

1. Jafive nousTHe cTeneHn okmcaenna (c. 0.)7

2. Kax oupesennrs ¢.0. U8 MMEMEHTOR, BXOIMIINX B COCTAR MOTICKYA MM CIOMKHLIX nonos? [lpu-
BEIHTE MPHMEPSL.

3. Kaxie peaxins OTHOCETCR K OKHCARTENEHO-BOCCTAHORNTENEHLIM Peakiiim’

4. Jlafite MOHATHE TPOMCCCOR OXKACASHHA H BOCCTAHOBAEHAS. [IpHBeIHTE NpHMEpSL

& Urn paskmaeTed oxncanreten T Kakue 3neMedTsl HIH HX COSIHHCHAN © TOMKHE JPeHHS CTPOCHHR
AAEKTPORAOH 0B0I0MKH ATOMA NPOARIIIOT oRBCANTENsHEE cooficTea? [ie b [IC3 pacnonarawres
TAKHE WIEMEHTH?

6. Uto AaikmacTed BoccTaHoBHTemeM?T Kakwe dneMeHTH BAM HX COSIWHEHHS C© TOHKH IpCHRA
CTPOCHMA 3MEKTPOHHON 050M04KH ATOMA NPOSRINIOT BOCCTAHOBHTE LIS ceoficTsa? Dae s [1C3
PECTIONATAKTCH TAKHE JTCMEHTHT

7. IafiTe noRETHE ORRCIMTEILHO-BOCCTAHOBHTEARHON TBOBCTBCHROCTH.

§. Uro OpoMCXOIMT ¢ OKHCOMTEACM H BOCCTAROBHMTENEM BO  BPEMA  ORHCIHTENRHO-
BOCCTAHOBHTENLHEIX NPOLECCOB?

9. Kaxue oXNCIHTEIRHO-ROCOTAHORHTEMEHLIE PCAKIIHN MOKHO OTHECTH K PCaKUHAM MEKMONSKY-
aapHoro oxueneHns-poccTanosnenna’ [puBeaume npaMepsl.

10. Kakne oxHCARTeABHO-BOCCTAHORHTENLHLIE PEAKIIHA MOXHO OTHECTH K PEAKLHAM BHYTPHMO-
NEKYNAPHOTD OKMeeHIs-soceTanonnenns? [Tpuseire npaMepl.

11. Kegkne oRMCIHTENEHO-ROCCTAHORHTCIBHEIE PEAKIHE OTHOCHTCH K Peakiuin JHCTIPOTIOPLIMG-
HHPORAHHE (CAMOOKHCICHNA-CaMOoBOCCTaORACHNR T [IpHBeLiTE TPHMEDPLL

12, Kaxoll Sanane J0MKeH BRUIEPEHBATECR B OKHCANTENLHO-BOCCTAHOBNTENLIEX peakuuax? Kax
TO JOCTHIBETCR?

13, Majire nOHATHE METOAY MICKTPOHME YPARHEHAH.
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14, MaitTe nopsTHe METOLA MEKTPOHHO-BOHKEIX YpaBsennii (nomypeasi)

15. Kag paccumMTLBAETCA JKBHBAICHTHAR MACCA OKHCANTEAN M BoccTanonrTend? [Ipueeanre npu-
MEPH,

16. Kakne crolicTa NpoARTAIOT CHOO0/IREE MCTRLIEL B OKHCIHTEILHO-BOCCTRHORH TE/ILHEX peak-
!

Samasna pacueTroi palors no paneny 4 «CTpocHie a10Mis
FAJIAHME 1.

JUns 2aneMeHTOR, HPHBEACHHRIN HH®E:

1) YeawuTe nonokeHde eMenToB B nepmommteckoft cucreme JLM. Menasnecsa (nopsaxoni
HOMED, HOMED TNEPHOMA, HOMED TPYIIN, NOATPYNILY, VEKTPOHHOE ceMeRcTRO),

2} HAMHIIHTE JAEKTPOHHEE ROHGUTy At A10MOR,

1) MOAMEPKHATE BAACHTHEIC MICKTPOHRL.

JIna moauepREyTOr0 JSManTa:

1) maofpainTe CXEMATHYECKH ROIMOMHEE BoADYRNSHHBIE COCTORNHA ATOMA;

2) GUHIIKTE cocToaike GOPMEPYIOLIEro 3MEKTPOHA C NOMOULID BA0OPA KBAHTOBRY YHCe;

3) HA OCHOBAHHH CTPOCHHA WIESKTPOHHOR 00ONOYRH STOMAE MOANCPKHYTOMO MIEMENTH,
OOBACHATE, KAKHE BATEHTHOCTH M CTENEHH OKHCTENIS OH MOKET IPORRIITE,

4) HAMWIIHTE JUIH HEFO ANeKTPOHNEE hopMyIsl B HHIMeA A BEICIICH CTEICHE ORACICHIA:

AL Tlaruii, GpowM, HHPKOIHEA;

b. Maruuit, onoso, fon;

B. Hatpwii, kpesuuil, xoOamsT;

I'. ¥rnepa, cypbMa, MapraneiL

JI. Crponunii, xa0p, THTAN.

IAJIAHHME 2,

MonesyRes NepROTNUecKoll cHCTEMON ANEMENTOR W IEKTPOHHEIMH (POPMYTAMH STOMOB,
cocTaBhTe (POPMYIEL BOTOPOIHERN COLTMHEHNN, OKCHAOE H THAPOKCHIAOE, YKAIAMALIX JNEMEHTOR (¢
VUETOM BOIMOMHED cTererel okncnenn). OmimmTe cRoficTBa OKCHION H THIPOKCHI0E, MPHBCLHTE
YPABHERHA COOTRCTCTRYIOUINY PakIlni.

A. Munmsag

b. Cenen

B. l'epaasmudi

I, Cypama

1. Cepa

JAJAHHME 3

B kamzol 13 npHBSIERHL Tap BROCpHTE:

1) wacThiy, HMeoUyio Bonbinkil paauye;

2) wacTany, HMSOIyR Donsuuil nepakil NOTEHIHAT HOHNIAINN,

3} YACTHIY € MEHBIIHM IHEHEHHEM AEKTPOOTPHLUATEIHHOCTH,

OfocuyiiTe CRO OTRET, HCOOMLIYR CTPOSHHE ATOMOB W HOHOB, HEPHOMHMHOCT HIMCHEHHA
crofcTs

A:1)Cu-Cu®,P-As; 2)He-Li,Be-B; 3)P-§ Na-K

B: V¥ -Vv¥ B=C; 2)V-Nb,Mo-W; 3)Mg-CLF-J.

B:1)5-8,Zr-Hf  2)CI-Br,P-§; 3)Li-0,Ca—Ba

[:1)Zn—Zn®', Li-Bb; Z)Al-Na,K-Cs; 3)Be-C,Se-S.

o:1}Br=J,C~-0; 2P-As. Mg-Ba; 3)Si-ClLN-F.

[MomReCTR GUEHOYUHLE METEPHATL H OHSHONHEE CPEACTRA 1N NPOBCICHHAR TEKYLIETD KOH-
Tpons yeneesemoctd npeacrasnens 8 YMM no aucumnmme.

THIOBEE JAMAHKS U4 IPOESICHIS TPOMEKYTOHHO ATTECTAUINE 0Dy IAIOMIHXCA
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Hposecymousas ammecmayid 1o JMCIMILIMIE (IPoBONTER B (PopMe IK3aMeHA. Fsamen
MPOBOMTCA B BEAC 0JRHKOBOTO TECTHPORAHKA.

Tli% TECTHPOBAHNS HCMOMLIYIOTCH KOHTPOARHO-HIMEPHTENLIBIE MATSPHATE (KMM) — sonpo-
chi W 3IAHAS B TecTOBOR dopme, cocrannmoumme Hank TecTons sagamnit (b13) mo grciAnIANRES, ¥T-
BEPHICHHLIE B YCTAHORNEHHOM B YHHRCPCHTOTE TIOPATIKE.

[TposepasMEMH HE NPOMEKYTOMHON ATTECTALHH IEMCHTAMH COMSPURAHHA ARARKOTCH TEMbI
MMCIATUIRAEL, YEasanHsie 8 payrene 4 gacrogmedl nporpammbs. Boe TeMbl IHCHHIIIHHL OTPEKCHRE B
KHM B pasmsrx gonax (Ye). BT3 semovaer » ceba we meree 100 wunaumli o NOCTOSHAD NONOTHASTCR
FT3 xpanntcs #a Gymamnom HocHtese B coctase YMM w anexrponsom srae B IHOC yHuBepeHTe-
.

Jine npoRepKR THANTIE HCNOMEIYIITER BONPOCHE! # JUINHHE B Pa3THIHEX ipopmax:

~ 3aKpLITOl (¢ BRIGOPOM O/IHOTD MIH HOCKOIEKHX MPABHIIBELEX OTRETOR),
~ OTEPHITON (He06%0[HMO BIMCATE NPARKILELI OTBET),

— HA YCTAHORICHAC NpaBdiILAcH NOCHeNoBaTeIEHOCTH,

- HA YCTAHORTEHHE COOTRETCTHHA.

VMENHIR, Hadkl (Onsm OeRmeibiocity) ¥ Rounemenyil TPOBEPRIOTCR ¢ NOMOMILIO KOMITE-
TeHTHOCTHO-OPHEHTRPOBENHELK 21aY (CHTYAIWOHHLIX, NPOHIBOJCTBCHERIX HIH KefiCOROTD XapaKTe-
pa) # PAITHMEOIG BHIA KORCTPYKTOpoR, Boe 3aNadH SRIRIOTCE MHOIOXOA0BRML. Hexoropsie saia4H,
OPOBCPHIGIIAE YPOBSHE CHOPMUPOBAIHOCTH KOMTIETEHIHA, ARIRIOTCH  MHOTOBAPHAHTHEIMH. Yacts
yMelnil, BARKIKOB # KOMIETEHIIRI NPEMO He oTpaxena B GopMy IHpOBKaX 3414, HO OHK MOTYT DLITE
NPOARNCHE oOYHAIOIIHMACE NPH HX PelieHH.

B eamenedi sapuanr KMM BROTOMAQIOTCR JANMS 10 KAXIOMY NPOBCPREMOMY MIEMERTY CO-
OCPRAHMA BO BOEX TCPCYMCHEHHBIX BEINE QOpMax H PaiHOrD YPORHA COMKHOCTH. Taxoit fopmar
KHM poasonser ofbexTHEHO ONpPeleiHTh KEHECTRO OCBOSHILE 00V HAIUIHMMUCA OCHOBHLIX IMEMEHTOS
COASHANHI IHCILHIIMAL i YPOBEHD CHOPMAPOBANHOCTH KOMIICTEHIMA.

[lprMepkl THICGBLIX SATANEHA [UIR NPOREISHES TPOMERYTOYHOR ATTCCTAILIN OOYHAKIIHXCA

JajanHe B 3aKPRITOR Qopse:
Miaponss Al(S0,): vernusasres npH godarneHni
A.H;80s B.KOH B.ZnS0y [ NaxS0,
Omeemu; 1. A, B, B 2.B.B, T 1LAB 4. B, T

JanaHKe B OTKPLITON hopme:
KoNHYECTRSHHD PACTROPHMOCTE BEIIECTRE ONPeJeNacT MAKCHMLILHOE THCND TPAMMOR BEIICCTES, KO-
yopoe pacTeopaetca B 1001 Bo/IM NpH IaHHOH TeMnepaType.
Kaxoll npr 310M noayuHTECH pacTEop!

FaERe HE YCTAROBACHHE NPABHILHOH N0CI¢I0BaTeILHOCTH,
PacrionokHTe BEIECTRA B NOPHJIKE YCHICHHR HX OCHOBHREEX CBOHCTE!
AL rHAPOKCHI MATHHHA]

b. regpoxcHil MAUHH;
B. ruspokcnn KanLIges,
I". rugpokcrn Gepanmis,
. rHAPOKCHA CTPOHUMA

l | | |

JanARHE HE YCTAHORASHEE COOTRCTCTEBHA:
VOTAHOBHTE COOTBETCTEHE Mekay GopMynoll coMM B OPOIVETOM, 0DpasVIOUIHMCH HA HHEPTHOM 8HO-
J€ IpH AMEKTPOIHEE ¢C BOAHOND PacTHOPE:
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1) Nal A) H
2) BaCly B) L
3) ANO; B) NO
4) KNOs Il
) N2
E) Oy

KoMueTeTHOCTHO-0 pRENTHPOBAHHAN 3HIA4A:

MoRHO TH HCOOMB3IOEATE BEAPA M GAYKH H3 OUMHKOBAHHOH WECTH JUIR NPHIOTORICHHA Hi-
HECTKOBRIX NOBENOUNE pacTBOPOn?

Omeem: Lk — XEMAMECKH AKTHEHEH METANN, JIEMKO PACTROPACTCA B KHCNOTAX, 8 IpH Halpe-
gaHnK B & meaouax. [Tovromy, s cyvenenzan Ca(OH) umuk Oyaer oveHE MELICHHO PAcTROPATHCH.
Kpose Toro, HYRHO YURTEIBATS, 4T0 ONHHKOBAHHAE TOBCPXHOCTR Gaka NoKpETa ToHKOH ILIeHROH oK-
CHIA TS, KOTOPEIN RETACTCA aM(OTePHEIM OKCHIADM H MOKET PACTBOPATECH KAK B KHCIIOTAX, TAK 0
B enoax:

Z0{OH):+Ca(OH )+ HaO=Ca[ Zn(OH 4]

MoRHO CHCHATS BWBOZ O TOM, UT0 B NPHCYTCTBHH Gonee NOAXOAAMCH EMXOCTH MOKNO Boc-
HOMEIOBATHCA W OMHHKORAHMON MECTRIO, HO STOT METEPHAN HE SMIACTCH XHMMIECKH HeRTPATRHEM 00
omomenmo ¥ Ca(OHp

[ToMHOCTRIO ONEROYHEE MATCPHAILL H OLEHOYHLIE CPEICTRA JUIE HPOBEICHAN NpOMEEYTOUHOH
arrecTanny ofyqmonmxes npencraniens 8 ¥ MM no gEcrmEnimHe.

7.4 MeToauqecKne MATEPHANLL, ONPLIEARNMHE NPOUEIYPH DUCHHBANRA IHANHIL,
VMenmil, HABLIKOB W (MIH) OTLITA ACHTEALHOCTH, XapaKTEPUIYIMNT Jramnk opmupoBanng
KoMieTenumi

[poneaypsl OHEHHBAHWS 3HAHHH, ymennfi, HaBREOB W (MIH) ONBITE JIEATETRHOCTH,
XAPAKTEPHIYIOMMX  OTANE  GOpPMHPOBAHHA KOMTETCHIMIL, — PEryIHPYIOTCA  CACHyMIULMM
HOPMATHBHLIME AKTAMH YHHBSPCHTETA:

- NMonomenne 1T 02.016-2018 «0 Gaanuuo-pefiTHRIOBOH CHCTCME OUEHHBAHHA PE3YIBLTATOR
ofyuenus 00 JACUMIUITHHGEM (MOAYJAM) W (PAKTHEAM  NpH OCBOCHHN  OOYUAIOLIHMHCHE
OOpatOBATCIBHRIN TPOTPEMM,

- METONYECKHE YEASAHMA, MCIOME3YEMEE B 00PasOBATENLHOM TPOLICCCE, YKAIAHIKIE B CIIHCKE
JIMTEPATYPEL

JIng Mekyieso KoNmpOr VOAesoeMOocHy N0 MHCLHIARRE, B paMkax meiicrayiomeil 8
yruBepcHTeTe Gaansuo-peiiTuHronoll CHCTEME NPHMENRETCA COSIYIONME OOPRIOK HAHCNCHWA

bannog:
Tabnnua 7.4 — [opaaok Hauucienns Gamos B pavkax bPC
DopMEL TEKYITETD KOHTPON Muanvansibil Gam Maxkcumansauil Gann |
fann| npEMesaHne Bann | npAMeYaAHEe

1 2 3 4 5
JaBoparopuas pabora Ne 1 «Beonnoe 1 BhInonne, 1008 2 Brionsmn, Jons npa-
sanaTHE. KoTpoas HEXOMHOM YpoBHs NPARHILHBY OTBETOR BHJILHLIX OTBETOR Donee
THEHMH meHee S0-80% 80 %
JlaGoparopaas paborta Ne 2 «dkeusa- 2 | Bumomswn, odopsmn | 4 Brnommn, odpopsnn
ACHTHI MPOCTRIX # CAMKHLX BEMICCTE. OTHET, BRIMOTHHI oruitt, Bemnomsnn JH3,
FukoM FKEHBATCHTORR |JIH3, samura 50-80%| sapTa Gonee 80%%
Hrmenayansaoe saganue No 1 «Ocuon- | 2 | Bunonu, npasaik- | 4 HsMOTHILL IPRBHIBHEDN
HEIE IOHATHA H 3AKOHLL XHMHH X oreTon S0-80 % otretos Gonee B0%




2]

Humusrayansioe sananue Ne 2 “Ocro-
Bl XHMHYECKOH Epunmmum"

Brinonmtim, TpaBKih-
uerx oteeTon S0-80 %

[BEumonsm, npaﬂmﬂmi
orrseTon Gones BO0G

Jabopatopaas pabora Ne 3 “Cropocth 2 | Bumonmun, ofopdnn | 4 | Brnoasua, odopsan
KHMHHECKHX PEAKIHA B XHMHYSCKOE OTYET, BLIIOITHIA oruét, semaonman JIH3,
pasHoBecHe” JIU3, sammra 50-80%% samuTa Gonee 80°%%
Jafopatopras pabora Ne 4 «Passosecna | 3 | Bemomman, odopyen | 6 | Brmonsm, odopsan
B PACTBOPAX MIEKTPOIIHTORS OTYET, BEITOTHAT oTHET, Banoanan JH3,

JH3, sanmra 50-80%

samuTa Gonee 80%

JlabopaTtopuas pabora Ne § “Kommnexe- | 2 (Bamonnun, opopmun | 4 | Benonnii, ohopsen
HLIE COSMMHEHRA" OTUET, BRIMOIHET oraeT, semomaEn JJH3,
3, sanmeTa 50-80%% saumnTa Gonee 80%%
NlaGopatopuas pabora Ne 6 lEcmwocts | | [Bumonnwn, odopamn | 2 | Brnossna, ogopsnn
BOJIEL H CIOCO0R 88 YOTPaHSHHRN OTHET, REIMOTHAN orait, BrmomEn JIH3,
samgpra 50-80%% samra Gonee 80%

Humasamyansnaoe saganie Ne 3 “Crpoe- | 2 | Bunonuwa, npasans- | 4 RO, TPaRHIBHbN
mwe snexTponsofl ofonouks atoma” Hex oTseTon 50-80 % oreetor Gonee B0%
Jlabopartopuas pabora Ne 7 “0OBP. [lo- 2 |Bamonnma, odopyua | 4 | Bemoanwa, ofopmnn
BEACHHE METULTOR B ArPECCHBHBIX Cpe- OTHET, BEITIOTHHI o, seimonuan JIH3,
Aax" , samuta 50-80% samTa bomee 8006
TNMabGoparopnas pabota Ne 8 “Daexrpo- 3 |Bumonmsn, ofopsin | 6 | Bemomsan, odopsin
XHMHTECKHE IPOUEceH’” OTHET, BBIIOHH oraET, Bemontnn JIH3,
, sanprra 50-80% s Gonee B0%%

Wrasiyansioe satamne Ne 4 “Konaw- | 2 |Banommun, npaswis- | 4 Brunoasna, npassisHbD
raTHBHLE ceoficTea pacTROpOR” e oreeror S0-80 % oreeTor Donee BO%
Hroro 24 48

locemaeMocTh 0 | 6

Jk3amen 0 16

HTOIO 24 100

Mas  nposexcymowiod ammecmayuy  ofyHaouxcs, TPOROIHMOR B BHAC TECTHPOBAHMA,
HCIONB3IYETCR CHASAVIOMAN METOMMKA ONSHHBAHHN JHAWHH, YMCHWA, HABLKOB W (HTH) ONRITA
senrensuocTi, B xamom sapuante KHM ~16 sagannil (15 sonpocon i ona 3agasa).

Kascanit pepisiil 0TBET OUEHHBACTCA CASIYRMITAM COPAIOM:

~ safAHNe B 3aKpeimoil dopme —20anna,

— aapaHme B oTKpLTOl dopue - 2 Gania,
— SAANME HA YCTAHOBICHHE NPABMALHOH nochetopaTensHocTH — 2 Banna,
— SANAHHE HA YCTAHORICHHE COOTHETCTRMA — 2 BGanna,

— PEITEHHE KOMIIETENTHOCTHO-0PHERTHPOBAHHOM AN — & Gannos.
MakcHMaUTEROS KONHYeCTRO SAII0R 38 TecTHpoBaHNe ~36 Gannos.

8 Mepeqenst ocHOBHON H TONOIHHTEALHOH AUTePATYPEI, Heobxoaumod 1as

OCBOCHHA JHCUHILIHHEL

8.1 Ocronnas yaednan anrepaTypa

1. Axmeron, H. C. OBman u seopranmceras xusmua [Texer] : yaeOuux [ H. C, Axmeton. - T-¢
w3, erep. - M. : Bucmas mkona, 2006. - 743 ¢.

2. U'munxa, H. JL 3amaun » ynpasuenns no obmedt xmiun [Texer|] : yaebnoe nocobue / noj
pen. B. A. PaBurosnsa, X. M. PySunoit. - man. erep. - M. : Hurerpan-[lpece, 2006. - 240 .
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3. Bypexwna O.B. PacTeopHMOCTE H OPOMIBEISHME pacTBOpHMOCTH. MX Henonsosaume s
nuboparoprott npaktuke [Texer]: yuebmoe nocobme /| O.B. Bypemuua, B.C Mamsuena, E.A.
areanona, - Kypex: 1031Y, 2013, - 128 ¢.

4. Bypukuna OB, Xumuss snementon [Inexyporimi pecype]: ywebhoe nocolue / OB,
Bypuikana, H.B. Kysapans. - Kvper: 1031V, 2014, - 266 ¢,

8.2 Jonoanuressnan yaedung aureparvpa

5. Koposun, H. B. JlaGoparopuste padoTet no xumum [Texer] : yuebnoe nocobue / [noa pen.
H. B. Koporusa]. - M. : Buicmas mxons, 2001. - 256 ¢.

6. Jlpodamesa, T. H. OGwas xuwmus [Texcr] : yweSunx / T. M. Mpobamesa. - Pocros W/l :
hernnc, 2004. - 448 ¢.

7. Bonexun, B. B. OGmas xusius. Mabpanmue rnase [Tewxcr] : yueGnoe nocodue / B, B.
Bomsxun. - 2-e w1, nepepad. u gon. - CI16. : Jlans, 2008. - 384 ¢,

8. Xowmuenxo, M. T. O6mag wavons. CBopruk 3azaa o ynpasuennii [Texcr] : yueGuoe nocoGue
{ M. T, Xoseenxo, - M. : Hopas sonaa, 2007. - 256 ¢,

8.3 MMepeaens METOTMIECKNT Yicazannil

I. Ocronnbie NOHATHA B 3aKom: XeMad, Knaccuduxamns i HOMCHERATY R HEOPraHHIeCKHy
BemecTs [MekTponEsil pecype]: MeToIHYECKHE YKAMHHUA K caMOCTORTe LHOl pabore / I0ro-3an,
roc. yi-1; cocT.: E A @areanosa, M.B.Casenkosa. - Kypex: 1031V, 2011, - 36 ¢.

2. JaK0R IKHHBAICHTOR B CTO TIPAMEHEHNE B XHMFYECKHX pacerax [nexTponusii pecypc]:
METOJHHECKHEe yKasalug k maboparopiof n camocrosTensaoil pabore / 0ro-3an. roc. yR-1; cocr.:
H.B. Kyeapaun, A.B Casonora. - Kypes: K030V, 2010, — 20 ¢,

3. Kouestpaummn pacTsopoB ® cnocobl ef mmpamenHHs | Inexrpomsi pecype]:
METOIHYECKHE YRUAHHA K nabopaTopHoil i camocTosTensHoll pabote / FOro-3an, roc. yu-1; cocr.:
0.B. bypuknna. - Kypex: 03TV, 2013. - 24 ¢

4. Xemuueckad TepuogHHaMuka [Texcr]: MoTomMHeckMe YKAIEHMS K COMOCTONTEIRHOH
pabore / FOro-3an. roc. yu-1; cocr.; O.B, Bypugnna. - Kypex: Kypexl TV, 2009, — 42 ¢.

5. Cropocts xmmurtteckuy peakinfi [Dnextposssidi pecype]: Merommueckme viasamus K
naboparopioll W camoctostensnoll pabore /[ KOro-3am. roc. yi-r; coer.: B.C. Arcenon, O.B,
bypeicitaa, B.C. Manwuera, EA ®areanosa, H.B.Casenxosa, H.B. Kysapmin.- Kypex: KO3I'Y, 2013,
-24c

6. XNummuecwoe pasnosecwe [DnextponHmii  pecype]:  MeTonmueckie VELIAHHA X
nabopatopioll W camocToRTensRol pabore / [Oro-3an. roc. yu-1; coct.: M.B.Cascrxosa. - Eypek:
Kary, 2013, -16¢,

7. llepwonmueckufi 2akoH W NEPHOAMHMECKAN CHCTEMA VIEMEHTOB HH. Menaeneena
[DrekTpomisidl pecype]: MeTOMHYECKNE YRKAIAHNE K CAMOCTORTETBHOH pabore / Koro-3an. roe, yu-1;
coer.: W.B.Caserrosa.- Kypex: 1030, 2013.-22 ¢

8. PagnorecHe B PACTBOPAX MACKTPOMHTOB [iexTpommsil pecype]: MeTonHYecKHe YRA3AHHSE K
naGopatopuoll W camoctostensholi pabore / IOro-3an. roc. ym-r:  coer: E.A Garesmosa
H.B.Canenxosa. - Kypex: FO3[V, 2008, - 33 ¢.

9. Kommnexcunle cocommesns [nexrpomnsii pecype]:  Meromiueckue VKAIANHA K
aaboparopholl ¥ caMocTosteassoil paGote / KOro-3an. roc. ve-1;  coer.; B.C. Axcenos, O.B.
bypekema, B.C. Mamuuena, - Kypex: 103V, 2013, - 24 .

10, ORHCIHTENBHO-BOCCTANOBMTENbHNE peakiMu. TloBeacHME METALIOE B ArpecCHRHLIX
cpenax [DACKTPOHHLIA pecype]: MeTOAWMECKHE YKalaHHS K JabopaTopHOl H  CaMOCTORTCILHOMN
pabore / HO0ro-3an. roe, ya-1; cocr.; E.A. ®arssnosa, H.B.Casenkosa. - Kypex: 10307V, 2013, - 20 ¢.

11, OcHoBm MCKTPOXHMHYECKMX Npolieccon. | AILBANEYeCKHE  SeMenT. IneRTpoaHs
[PexTporusii pecype]: MeTommueckye ykasanua K NaOOPATOPHON M CHMOCTORTENLHON pabote /
[0ro-3an. roc. yn-1; coer.: ©.@, Hinsn, EA. Qamanosa. - Kypex: 103, 2013, - 26 ¢.
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12, Kopposus wsetamios. Metofn sanmrw  or  xopposus  [Dnestpomundi  pecype]:
METO/IHTECKNE YRaaHNE K JaboparopHofl 1 caMocTosTensiodl pabore / Mro-3an. roc. yu-1; cocr.:
E.A.®aresaora, H.B.Caserxosa. - Kypex: B03IY, 2013. - 22 ¢.

8.4 dpyrue yaefno-MeToamMeckue MaTepuaIbl

OTpacierse HEYHHO —TeXHIYSCKHE KYPHLIL B OnGnuoTexe yHRBEpCHTCTA:
EHMHA H EHIHb
Foypran obmedl XEMHH

9 IMepewent pecypeos undopmannonno-resexommyunkannonnoii cern «Murepners,
HeOHXOAMMEIX LTS OCROCHIE IHCIIHTLTHHER]

1. @egepamsniii nopran «Poccuiicrkoe ofpasosammen http://www edu.ru/
2. @enepaneioe xpamunuie «Eausas KonaeKuMa mupposkix oSpEIOBATEIRHEX PECYPCOBH

http://school-collection.edu.ru/

3. Xunmseckne cafitnn:  hitpy/fwww.xumubk.ru/ - calit 0 XMMHH, HE KOTOPOM NPe/ICTARNCHE
TeOPETHHECKHE OCHOBL XHMHH, CIPAROMHEIE MATEPHAILL,

4. hitp://chemistry.ru/ - TECTHPOBAHHE 110 XHMUH, MICKTPOHIEIC KOHCYTBTRILHN,

5. http:/fwww.alhimikov.net/ - caiit o XEMEN, OPCACTABARAIONUINE PAATHYHEE MATCPHANLL,
ceasanHkie ¢ naykofl - xuvmelt. [lpeanassaten ane NpenoaBaTescH, yHauHxcs.

10 MeToamseckne yKatanus L1 oDy HAI0MHICH 10 0CHROCHMIO THCIHILTHIL]

OCHOBHKEME BHAZMH ayauToprofl paloThl CTYAEHTA OPH HIYYCHHH SHCUMILTHELL «XXHMRAY
SRAMIOTCH NEEINHR B naboparopesie sanaThs. CTyOeHT HE HMCCT Mpasa NPONYCKATh 3aHATHA 0e3
VBAKHTETLHED TPHYHH.

Ha ncxumax walaraioTcs B PATBACHANTCH OCHOBHEIC NOHATHE TeMbl, CBA3AHHBIE C HeH
TEOPETHHECKHE W NPAKTHUCCKHE MPOGIeMyl, AAKTCH PEXOMEIIALNA 104 caMocToRTekHOH paboTn. B
X018 NEKIHHE CTYASHT A0NESH BHUMATEIRHO CIVINETE B KOHCTICKTHPOBATE MATEDHAL,

Hayuense rapbonee BAWHEIX TEM HIH PEIIEN0B JHCHHIUIHHA 3aBCPUIdOT AabopaTopHEe
WHATHA, KOTOPHIE OOECHEUNBAIOT KOHTPOTE NOATOTORNEHHOCTH CTYNCHTR, 3aKkpennesne y9ebHOro
MATEpHALA; NpHODPETEHME ONEITA YCTHRIX NyONHYUHBIX BRICTYNNEHNH, BEAEHHA NHCKYCCHH, B TOM
SHCAE APIrYMEHTAIHH H JANHTE BLUIBHTACMBIX [ON0#CHHHA 0 TeIHcon.

JlaBopaTopHoMy IAHATHIO NPEIIICCTRYET CHMOCTONTENLHAR paboTa CTYAEHTE, CEAJAHHAN C
OCROCHHEM METCPRATA, NONYSEHAOD HA NEKOHAY, W MATEPHATOR, WINOWEHHRIX B yuehDuWkax w
yuelHLX nocobHmx, 8 TAKKS IHTEPATYPe, PEKOMEHIOBAHACH NpenoIMBaTeneM.

Kaweerno yuebmofi paboThl CTYISHTOR NPENOOABATENE ONSHHBAET [0 pPelyILTATAM
TECTHPORAHMA, CODECENOBANMA, 3AMMTH OTUCTOR No saboparopHkivM  paloTaM, & Takke no
PEIVARTATEM JOKIAN0E.

TMpenofasaTent y#&e HE NEpPRLX JAHSTREX OOBACHSET CTYICHTAEM, xKakue Qopubl 00yvcHuA
CACAYET HCAOMBIOEATH TIPH CAMOCTOATENLHOM HIYICHAH JHCHHITHHE «XHMHEY, KOHCOEKTHPORAHHE
yueBHOi THTepaTYPLl B IEKIHI, COCTARIEHAS CnoBapel moHSTHA | TEPMHHOR B T, 1.

B npouecce obyueHns NPENoNaBaTe s HENOMLIYIOT SKTHEHLE HOPMEL PaloThl CO CTYASNTAMH:
YTCHHEC JACKUMA, HPHBACHEHHe CTVACHTOBR K THOPUSCKOMY NOPOLECCY Ha JNekuMsy, orpaborky
CTYAEHTAME NPONYMEHHLX ACKIOHHA, YYacTHe B IPYNNOAMX ¥ HHIMBHIYANLHLX KOHCYIBTALANX
{cofeceponanun). ru dopuur  cnocofereyior supaloTEe ¥ CTYAEHTOB YMeHHS paloTars
yueGuukoM ®  nureparypoil.  Mayucmne auTepaTtypm COCTARANET  IHAMMTENRHYHD  Q8CTh
camocToaTebHOR paboT cTyaeHTa. 310 Gonbmoi TpyiL, Tpehyrommi yormil o meaaaHd CTyAeHTA.
B camom mawane paloThl HEN KHMTOR BIKHO ONPERCINTE Leik W Hanpapienne ol paboThL
[lpoumTansoe cleayeT 3akpendTE B naMard. OJHHM H3 IPHEMOR JAKPENNEHHR OCBOEHHOID
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Pa6ouas mporpamMma AMCIMILIMHE! COCTABJIEHA B COOTBETCTBAM C d1'OC BO — 6a-
KanaBpuar (CHELUAIATET, MArkuCTparypa) Mo HalPaBIeHHMIO IOArOTOBKH (crienuanbHO-
ctu) 08.03.01 CTpowTenbcTBO Ha OCHOBaHHU yuebnoro miana OIIOIT BO 08.03.01
CTpOMTENECTBO, HAMPABIEHHOCTH (TPOMUIIE, crieranu3anus) « JKCreprysa U yrnpasie-
HYe HEJBIKMMOCTBIO», OLOOPEHHOTO V4eHbIM COBETOM yHMBEpCUTETa (IPOTOKON N 9
«Xd» 06 2024T.).

PaGouasi mporpaMma AUCIHITAHEL 00CYK/[eHa M PEKOMCH/I0BaHA K PEAIN3allid B
06pazoBaTeNIbHOM IpOTecce s 00ydeHus CTY ACHTOB 10 OTIOII BO 08.03.01 Crpowu-
TeNLCTBO, HAIPABIEHHOCTH (IIPOQHIB, crienpaIn3alis) « JKCrepTr3a U ynpaBjIeHue He-

B e £ it oot B
TBIDKAMOCTBIO», Ha 3acelaHuu kadeapsl GyHIaMEHTAIbHOW XAMUH H XUMHUYECKOM

texgonorud Ne 75 «40» 06 2024 r

(HauMeHosaH e Kaghedpnl, Darid, HOMep RpomoK o)

W.o. 3aB. kadenpoi < ———_ _ Kysappaun H.B.
-PazpaboTuuK IporpamMmmsl Z 7
K.X.H., JOLEHT / JIeicenko A.B.

CoracoBaHO: HA 3aceianuy KaheIphl IKCIEPTH3Bl U YIPABICHUS HEJBHKMMO-
cteio « Py p¥ 20 ZA r. mporokon Ne/C)

3aB. Kaeapon — BpenuxvuH B.B.

— =

=

=

-

/TlupeKTop HaydHOH GUOTHOTEKH O/é}-/é@zu £  Makaposckas B.I'.

Pabouas mporpamMMa JUCLHIUIAHEI IEPECMOTPEHA, obCyXIeHa U peKOMEHIOBaHa
K peaqu3alud B 00pa30BaTEbHOM IIpOIEcCe Ha OCHOBAHHMH yyebroro miaana OIIOLI
BO 08.03.01 CtpouTeabCTBO, HAIPABJIEHHOCTD (Ipoh T, CHIEIMANK3AIHST) « DKCIEePTH-
3a 1 VIpABJIEHUE HEIBMKUMOCTBIOY, OI0OPEHHOTO Y4yeHBIM COBETOM YHHUBEpPCHTETA
MIPOTOKOJI Ngg«ﬂ» 04  2044., na sacenanuu xadenpsl pyHIaMEHTAILHOH XUMHHU 1

XUMHUEecKoll TeXHOIOTHH, IpoTokos Ne /4 « (8 » 06 2044 r.
(HaumeHoRAHIE Kagedpel, 0ama, HOMEP RPOmeKan)
3aB. kadenpoi e _—— . B o frg it
— =

Pabouas mporpamva JUCHHMILTHHBI IEPECMOTPEHA, obcyK/eHa ¥ PeKOMeH/10BaHa
K peanu3aluy B 00pa30BaTENbHOM IIPOIECCe Ha OCHOBAHMH yuebnoro mana OIIOTI
BO 08.03.01 CTpouTeIbLCTRBO, HAIPABIEHHOCTD (TIPO(HUIIE, crelMaiu3alius ) « JKCIepTu-
3a ¥ yIOpaBlieHue HEIBHKMMOCTBIO», OIOOPEHHOr0 YUECHBIM COBETOM YHHMBEPCHTCTA

npoTokod Ne_ «_ » 20 r., Ha 3acenaHun Kadenpsl GyHIaMEHTAILHON XUMHUH 1
XMMHUECKOU TEXHOJIOTHH, IIPOTOKOJ w 06 20 £2r.

(Hau a«:-.;s«.‘-:n:ﬁ%‘pbr. damid, HOMED I'IPCH‘PIFM‘KHT"I)
> >
‘ - AN ey
)
H B Ltbafocr
W /7

3aB. kadeapor _




Pabouas mporpamMma IepecMOTpeHa, OOCY)XIEHa W PEKOMEHIOBaHA K HPHMEHEHHIO B
o6pa3oBare/bHOM Ipoliecce Ha ocHOBaHHH ydeGHoro mwiana OITOII BO 08.03.01 mampasneHus
noaroroBkr CTPOMTENBCTBO, HAPABICHHOCTh (IPOQHIB, CHCHHANH3anus) «DKCIEpTH3A H
YTIPaBIICHUE HEJIBHKEMOCTBIO», 0400pPEHO YUEHBIM COBETOM YHHBEPCHTETA, IPOTOKOI Ng?«oﬁ »
D3 . 204kr., na sacenannu xkabenpsr X ¢/ X (, 2L 06 APt , ho & /6

4
fﬁamwmwuep Hpomokona)
5 S 03 Lagg S s o
3as. kadenpoit ®X u XT M Kl frit o

Pabouast mporpamMMa IepecMOTpeHa, OOCYX/EHA W DEKOMEHJIOBAHA K IPHUMCHEHHIO B
oOpasoBaTe/lbHOM IIpollecce Ha ocHOoBaHHH ydebnoro mmara OITOIT BO 08.03.01 manpasnenus
noaroToBkd CTpOMTENBCTBO, HANPaBIEHHOCTh (IpodMib, chnelHanusamys) «DKCIepTH3a H
YIIpaBJICHHWE HEJBHKAMOCTBION, 0700peHO YUEHBIM COBETOM YHHBEPCUTETA, IPOTOKON NelkID »
06 . 2039 r., ma 3acemannn xadenpsr @A w X 7, L7086 2025r, 2 M 73

(HaumeHosgHue Kage

b1, 0@, HOMEPFRpomoKkona)

bk

3aB. it OX
aB. kadenpo i Cppatig

Pabowas mporpamma mepecMOTpeHa, 0o0CyXIeHAa W PEKOMEHIOBaHA K NPAMEHEHHIO B
obpasoBaTeIbHOM Ipoliecce Ha ocHoBaHMH ydeOHOro mrana OITIOIT BO 08.03.01 mampasienus
moAroToBKH CTPOHTENECTBO, HAIPABICHHOCTh (IPoQHIb, CHElMaTu3anusi) «OJKCIEpTH3a H
YIIpaB/IeHAE HEABIKAMOCTBION, 0106peH0 YUeHBIM COBETOM YHHBEpCHTeTa, IPoTokom N « ¥ »

_OA . 206 r., na sacenanuu xadexps: g)fu /@T /6. 086 ;Zf??;f;ﬁ", wh VAL
(Ha Kagheopsl, 0ama, HeMe ofx@
Wik 4

Pabouas mporp MOTpeHa, 00CyXI€Ha M PEKOMEHAOBAHA K NPHUMEHEHHIO B
obpa3opaTeIbHOM IIponecce Ha ocHoBaHuH yueOHoro mana OIIOIT BO 08.03.01 manpasmenns
noAroroBkd CTpOHMTENBCTBO, HAIPABICHHOCTE (MPOQHMIb, CleNHATM3anusa) «DKCIepTH3a H
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I Heaw n osapaun gncnanannid. [epevens NaanupyeMsix pesyabTaTon obyuenin no
AHCUHILTHHEE, COOTHECCHHBIX € OJAANPYEMBIME  PEIVALTATAMH  OCBOCHHE  ocHOBMOd
npoecenonanbuoii oipatosareasnoi nporpavMme

1.1 Uear ancunmanus

QOPMHPOBAHNE ¥ CTYIENTOR NPOPEOCHOHATEHOND, TOrHYSCKOTO, XEMBEYECKOTD MAIILICHIR,
COOCOGCTRYIOMIErD NPHMEHSTh NOMYICHHBIE SHAHWA OPH POLICHHH 34184 eCTECTREHHOHAYWHOrO
COACPHAHHA, BOIMMKAOUINY NPH BRITCTHCHHE OpOdeccHoHaTbuEn (yHEini.

1.2 3amaum anciminTHab

- HIYUCHHE XHMWHECKMX CHCTEM M CTPOCHWE BOIISCTEE HA PAINMIX YPOBRHAX ero
OPTAHWIALRN;

- H3YUSHHE SHEPreTHEM XHMHMECKHX NPONECCOR, peakiHoHHOE crnoco0HOCTH BEIIECTR,
3AKOHOMEPHOCTEN NPOTEKAHNA XHMHYSCKHX PeaKmuil;

- HIYUCHHE JAKOHOMEPHOCTEH TPOTEKAHNE MIEKTPOXHMHUECKNX TIPOUECCOR,

-~ O3HAKOM/ICHHC © (QHIHKO-XHMHHCCKHMH CBOHCTBAMH MATEPHANOR, NPHMEHACMBIX B
NPOHIBOICTES CTPOMTENLHEIX MATCPHATOR, (MHIAKO-XEMHYSCKHMI POLECCaMi X o6pabori;

- OBNIANCHHE TEXHUKOR XMMHYCCKHX PACUSTOR, METOAaMH ofpaloThn JAHHEX XHMHYSCKOrD
IKCTIEPHMEHTA;

= OBIUIEHHE TEXHWKOH XHMHYCCKHX JKCMEPHMEHTOB, BMPADOTER YMEHHMS [PARHALHO
ARIPAIHTE PEIYNLTAT IKCMEPHMEHTA B MUCEMEeNHOH B yeTHOH peyun;

- PA3BHTHE YMEHHA YHHTRIBATE IKONOTHICCKHE BCTICKTH! HCNOIBICBAHMA PASIHIHRI BEINeCTR
H TEXHOMOrHil;

- BEIPADOTEA YMCHHA NPHMEHNTE XHMHYECKHE TEOPHH H IAKOHOMEPHOCTH TIPH WIVYCHAH
CBOHCTE  MATCPHAIOH, XHMEYECKHX H  (HIMKO-XHMHMCCKHX —OPOLECCOB, NPHMEHASMLIX B
CTPOHTENBCTRE;

- NOATOTORKA CTYIEHTOR K YCICIIHOMY YCBOSHNID NOCTSIYIOUINX AHCIHILTHE

L3 [Mepegent nianupyemsix pesyaLTaTon ofyaenus no AHCHMILTNEE, COOTHECCHNRIX ¢
NIAHHPYEMBIMH  DEIYALTATAME OCBOCHHE ocHobRON npodeccnonaasnolt ofpazosareannod
T POr MM

Tatumua 1.3 — Peavnerars ofvaenns mo MTACUANIHEE

[Tranupyesbie pe3)asmams OCaoenn Kog {lanupyesnsie pesyTamans
ochosnol Apodeccuonasiol b NAUMENOBINLE afVYEHNR RO ONCIINLTIRE,
opPaIosamensiol RPo2pasMMs urdhucamopa CODMHECERNBIE ¢
(RoMBEMmENIIN, JaRPEnIENNbE COCHIENCEN I UNOUKEMOPAMY DOCHILENCEHTL

3 Aucyunankoil KOS FHEH L, KOMREMENIIT
Kon Heawvienonaniie IAKPERRENH O
EOMITETEHIIHN KOMREHENT{ T 3 OHCHIHAWNOT




OIK-1

Cnocolen pemars
zanaun
npodpeccHonansHOM
MEATENLHOCTH HA
OCHOBE
HCOONRIORAHHA
TEOPETHYECKHX M
TMPAKTHYECKHX
OCHOR
ECTECTBCHHEIN H
TEXHHYCCKMX HAYE,
a TAKKE
METEMATHMECKOID
annapara

OIK 1.1 Inars: KnaccHpHEALHIO
Knaccnprumpyer BEIGDANHEIX QHIMISCKNN 0
BEIOpAHHLIE XHMHYSCKHX TIPOIECCOR,
eadeckne B NpoTERAOINX Ha obbexTe
XHMHYCCKHC NPOIecchl, | NpodeccHOHATBHOM
MPOTeKAIOIIHE Fa JEATENLEHOCTH
obsexTe Ymern: npuMeHsTE
npofeccHonanLHON EASCCAHHEAIHED BRIGPRHHRX
OeATeNLHOCTH (PHIHGECKHY B XHMHYECKIX
NpOUECCoB, MPOTEKMONIHY Ha
obnexTe npofeccnoBansHol
[EATEABHOCTH
Baagers (mam Hsmers oneir
IeNTEALEOCTH):
knacenduranneli BaibpaHHbIX
HIHYECKHX 0 XHMHYCCKHX
MPOTeccon, IPOTEKAIONTHY HA
obbekTe npodeccHonaniof
AeATENBIGCTH
OlK 1.2 3HATR: TEOPETHYECKHE OCHORLI
Pemaer nnmenepnne MAaTEMaTHHECKOro  anmnapara
TANAYH € MOMOILED BEKTOpHO anredpsl,
MATEMATHYSCKOTD AHATHTHYCCKOH TreoMeTpHH H
ANTIAPATA BEKTOPHOH METCMATHHCCKOTO AHATHIA.
anredp.l, ¥MeETR! NPHMEHNTE OCHOBEI
AHATHTHYECKOH MATEMATHHECKOTO  Alnapara
TCOMCTPHH H BEKTOPHOR anredph
MATEMATHIECKOTO ANANMHTASECKON TeOMETPHH H
aHanH3a METEMATHYSCKOrO AHATHIA B

OCHOBAY  mpodeccHoNAThHOH
HERTETRHOCTH

Baagers (wan Hvers onwr
MENTEALHOCTH)! HaBLIKAMHE
rOpMYTHPOBAHHE H PCIICHHAA
HHEEHEPHEIX H
TEXHDIOTHYECKHX NpobieM ¢
HCTIOEIOBAHHEM
MaTEMATHYECKOrD ANMApaTa
BexTOpHOH anreGpi,
AHAMHTHYSCKON reoMeTPHE
MATEMATHYECKOTD ARATIHAA




OINK-1.3 Inam. YPABHEHHS,
Peluaer ypaBHeHMS, OITH BB OCHORHBIE
DITHCHIBAKOITHE HIMYECKHE  MPOIECCH, ©
OCHOBHBIC (PHIHYECKHE | NPHMEHEHREEM METOIOR
MPOLECCHL, € THHeRHO anrefpn H
MpHMCHCHHCM METOI0H | MATEMATHYSCKOMD AHANNIA,

aunehnof anrebpu 1 Ymers: MPHMEHATE
MATEMETHHECKOTO YpaRBHEHH, OMHCHIBAIOIITHE
AHATHA OCHOBHEI2 franseckue

NpOoHeccsl, € [(PUMEHEHHEM
MCTOINOB THHEHAOH anredphl u
MATEMETHHECKOID AHATHIA

B OCcHORaX npodeccronansHodl
JEATENLHOCTH

Baagers(man HPmers  onwm
MACATENBHOCTH): HARKIKAMHA
HOPMYTHPORAHIA W pelTeHAs
ypaBsHeHui, ONHCHIBIIONIHL
OCHOBHBIE fHansecKkne
MPOLUECChE TpPHMEHEHHEM
setonos aunelnolt anrebpe 1
METEMETHHECEOI) AHATHIA

2 ¥Yranamme MecTa  JMCUHILIMEEI B CTPYKIYpe  ocuosHodll  npodecenonansuoi
obpaloBaTEALHON NPOTPaMMbI

HMucupmmma «Xumus» BxomquT B obmarensuyo gacrs Gnoka | «llsctmumsm (MomymH»)
ocHOBHOH  npodecconameHofl  ofpajopaTensHofi  nporpammel  — mnporpamMvsl | Gaxamanpeata
(eneunanurera, marmerparype)  08.03.01  Crpowrenscrso,  MANpamieHBOCTE  (Dpodiis,
CHICLHATHIALNA) «IRCOCPTIAR H YIpARIeHHe HeAnrxHMocTRion, [incuunmena weyuaercs ua | kypee

B | cemecTpe.

3 Obwem AMCUMIONHE B JAYETHRMX  EIMHMIAY ¢ YKAJAHNEM  KOAMSCCTBA
ARANCMHYECKHX  HIH  acTPOHOMMHCCKHX  HAC0B, BRUIEJEHHBX HA KOHTAKTHYW pabory
ofiy4amnxc ¢ MpenoaaBaTetes (o BRAAM Y9ehubIX JanaTiil) W HA CAMOCTORTEALHYM padoTy

ofyuammuxes

Obmas TpyaoemMkocts (00BEM) AMCUHINIMESL COCTABNRET 4 3aMETHRIC cOMHANN (1.e), 144
ARATEMHYECKHX YACOR.

Tabmana 3 - ObneM JHCIHTUIHHE

Beero,

But yuebuol paform g
OGmaR TPYOoeMEOCTE AHCITATUIHHEL 144
KonTaxmuas pafora ofyumonmxcs ¢ NPenoIasaTeIes Mo BRIaM y9edHsx 18-
HaTHi (Boero) 19,15
B TOM THCTE:

JIEKIHHE

sabopaTopHLCc IAHATHA 10

MPAKTHYCCKHE 3AHATHE 0




Beero,
Buawr yueGnoil pabors s
CamoctostensHan paGoTa ofyuaonmxcs (scero) 115,85
KouTpon: (NoAroTORKA ¥ 3K3aMenY) 9
Kontakrras paSora no nposesyTosnof arrecraunn (scero ATTKP) 1,15
B TOM SHCIE:
34ET HE NpeIycMOTpes
IEMET C OUeHKoH HE HNpeJycMOTPeH
Kypcosas pabora (npoexTt) HE IIpEAYCMOTPEHA
IKIAMEH (BEMIOUAA KOHCYIETALHIO MEPE] IXIaMEHoM) 1,15

4 Coaepmanne IRCUMIUTHELL, CTPYKTYPUPOBAHEOE N0 TEMAM {pazpenam) ¢ yxaiaumem
OTREIEHHOI0 HA HIX KOIWYCCTRA AKAIEMHEMECKHY YAC0B 0 BHADE YIeDnLIX 3anaTHii

4.1 Conepxanne THCUMILINHL]

Tabnuua 4.1.1. - Conepiacanie IHCHAMNREEL, CTPYKTYPHPOBARKOE 10 TeMaM (pasnesan)

MNe '

Pasmen (Tema) mucum-
TLTH ]

Conepaanne

2

3

OcnoBHBIE XHMEHE
CKHE NOHATHA H 32K0-
Hil, OCHOBED XEMHye-
CEKOH TepMOIHHAMHKH

OcHoBHEE TOHATHS H 3aKoHEL XuMud, Henonesosanme ux s pacue-
Tax. XHMPYeCckas cucTema. BuyTpenngs sneprin. JHTATRINS BeIC-
crea. Tennowoli sdypext ximmyeckoit pearimn. 3axon [ecea. Bropoe
HAYATI0 TCPMOJHHAMHKH, IJutpomna. Hiobapuo-msoTepsuuecknii
notexman (3neprua ['ebdca). Hamenenne ssepran Nufiica cHoTeMEr
KaK KpHTepuil caMonponIBOBHLIY NPOLISCCOB B 3aKPhITEIX CHCTC-
MEX.

XAMHYECKAT KHHETH-
Ka, katanui, PasHope-
CHE! XHMHYECKOE i
fhasonoe

CROpocTh XHMHYeCKHX peakumil. Metoas ee nalmoncHns | wame-
pelid. DAKTOPLEL, ONPEASTNIONINE CKOPOCTE PEAKINH. JaRMCHMOCTR
OT NPHPOALL KOMOOHEHTOB, HX (PA3OBOrD COCTOMHHA, KOHISHTPAIIHH,
TeMneparyphl. Ineprus aktsanue. Karames. omorenssndi 0 rete-
pOreHHLIR KaTATAI,

TepmonmraMiyecKoe PABHOBECHE - HEYCTONUNBOE, MeTacTAbHIEHOE,
crabinbroe. Ofparamele W HeolpaTHMEC XHMANCCKHC PCAKIHE,
Konctanta panioBecHs XHMHYeckofl peakiam, ¢¢ cRa3h CO CTEH-
napreofi ceobonno#l swepraeffl peaxunn. CMEIEHNE XHMHYCCKOMO
pasposecHs. [Tpanan Jle-Ilatense.

hasonsie nepexost. Mpasuno das [méSca, [uarpavmsl cocToamnns
Hil TpHMEPE AHATpAMMB] COCTORHHA BOJIR.




| Paszen (rema) ancip-
Ne nfm i Conepmanse

1 2 3

Crpoenne atoma. Keantoseie wwcna, wx derzuveckuii cMeicn W
mpefenkl  MIMCHCHHS. AToMukie opGurams. [Mpusmun  [Tayms,
MPaBIn IRCTEN [MocnezcratensrocTh JANOMHEHHA
atoMHBXOpOHETANEH.

Hepuozmyecknii 3aKon B TeproJHYeckas cHcTema dmementon JLH.
Menaeneesa ¢ NOIHNKE KBAHTOBO-MEXAHHYECKON TEOPHH CTPOCHMS
aroma. [leprognicckoe RIMeHeRRe CRORCTS XHMHTECKHX JNEMEHTOR
H HX coeZHHeHUA. Pagnyon atoMos M MOHOR, FHEPIHA HOHHIALM,
CPOACTRO K MMEKTPOHY, JAKOHOMEPHOCTH B HIMEHEHIH HX BCAHHHH.
OcHosnkle XapaxTEPHCTHEN XEMHUeCKoH cRyn. TwHitsl XuMuueckoi
CENIH H MexaHmmbsl ofpalopanng. Metannmueckas cpass, Jonmas
CTPYETYPE TIPOBOJHMKOB, NOTYNPOBOIHHKOB H JHAICKTPHEOR.
CobcTeennas H NPHMECHAR NPOBOIHMOCTE,

Tums psapmoneficTeus Monexyn. KonaeHcHposaHnoe cOCTORHHE
BEIECTRA, erc  ocobeunocTi, KpHcTanmmueckoe cocTORHHE
BEINCCTRL, THI KPHCTAIMYECKHY peiieToR. Peansume kpueTamis:.
KoMinekcHbie CoSIHHENNA, HX COCTAR, CTPOCHHE I CROCTRA.
OcobennocTit cTpocHRE opraHEdecknx coemmnennit, Metomw nomy-
ueuns BMC. OcHOBHBIC NOMTHMEPIHEIE MATEPHATEL,

CTpoeHRe aToMa,
NUMHYECKAA CRRE

Pacreopst (Teepinie, wuakHe, razoobpasuwce). Bomuue pacteopw
HEMNEKTPOTHTOR H NIEKTPONKTOR, HX KOMUTHIATHEHBIC CROfICTRA.
Teopus snexrponuTiieckoil gucconnamyy, Crenens IHCCOMMAINH,
CF JABHCHMOCTL OT pasnnyHeX Qaxtopos. Cunenme W cnalsic
anexTponnTs. 3axkon poGanienns Ocsannna, JIRcconmanus Bosl,
4 Pactsopul BONOPOHEN NoKasaTens W cnocols ero otenxn. Honnwe peaximm
o0MeHa H PABHOBECHS B pacTBopax aexTpoawtos. Dwapomts coneli,
KOMHYECTREHHEIE XAPAKTEPHOTHEN MIPOIH3A, PaKTOPhl FRAPOMNIA,
KncnoTHO-0CHOBHEE CBOACTRA BEIIECTS.

Ocnonnbie noasmis anatHTEYeckoll xuvmn. Katsecrsennbie peaKuny
Hi OCHOBHLLE HOHBL JKECTROCTE BOJIE B CIIOCODR YMArYCHHA BOIR,

OKHCIHTENEHO-BOCCTAHOBHTENLHLIE Peakiiiy, MX CYIIHOCTL, Bam-
HeflEe OKHCAHTENH N BoccTaHoRWTenH. Knaccudukamns OBP. Co-
crapnenie ypasdennit OBP ¢ nenonssosanseM METONR AMEKTPOHHO-
ro Ganatca B MeToa HoHHO-IneKTporHoro Sananca. [lonemnenne me-
TAUIOB B arpPeccHBHEIX CPEax.
[TonsTie 00 ATEKTPOAHLIX NOTEHIMATAY METANIOD H HX HIMEpeHHe.
Pan sanpsaenuii METAMNOE W CAGACTEHA H3 HEro. YpasHeHwe
Owmcmrenspo- | Heprera, Cranpapruuii sogopomusit Snextpos W BONOPOIHAR
BOCCTAHOBHTENBHEIE | [MKANA NOTCHUMANOE. [aLBAHHYECKHE AIEMEHTE! B AKKYMYISTOPEL,
peaKiui. JNeKTPOXH- | WX yerpoficteo w pabora, 3JAC ®w ee mamenenme. DaekTposms,
MHYCCKHE CHCTEMBI | CYIINOCTE  ANEKTPOMHBIX NPOLECCOB NPH  MIEKTPOIHIE W MX
NOCRCI0BATENBHOCTE. JnexKTponM: ¢ PacTBOPHMBIMH H
HEPACTROPHMEIMH 3ncKkTposaMu. 3akonsl Papaned. Buxog no toxy.
[IpaxTHuecKkoe NpHEMEHEHNE JIEKTPOIIIA,
Koppoaud setannos ¥ cnmasos, Knaccu{Hxales KoppoisOHHRX
cped, paapymennilt B nponeccon. [lokasateny CKOPOCTH KOPPOIHE.
XHMHHECKAR KOPPO3HA. JIEKTPOXHMITYeCKas Koppoana i (hakTops,
BAMAIOUINE HA &2 CROpPOCTh. KOppoina B ecTeCTBENHLIX YCRONHSX.




. Paspen (Tema) aucin-
Ne nim ey Conepmanne
1 2 3

3ammuTa or kopposnl.  (OCHOBHRIC
KOHCTpyHpoBanua. JlermpoBamue METUUTHYCCKHY — MATCPHANOE.
INEKTPOXHMHYICCKAR IAMATA. JaMHTHRIC TOKPLITHA; BRIE, METOIL
HBHECEHHA M OGIACTH NPHMEHEHHA,

thakToph

PATHOHANEROID

Tatmna 4.1.2 — Conepimaime JHCLATUTHEEL M €10 METOAMYECKOE obecneTcHIe

tPopain Te-
Vaefuo-| 00
B pestensHocTH Meroma. | PUETPONE
Ne n/m Paanen (Tema) AHCHATUIAHEL yeckue |7 oaeHO Kouneren-
MATegHE- CTH (Mo He- IIHH
fensaM ce-
nex, | Ne Ne mp Biln )
qac | Aab. 1
| 2 3 4 5 f 7 L
|| OcrOBHBIC XHMHYSCKHE NMoHsTHA | 2 - - ¥-1-7 PP2-18 OIIK-1
H saxoHbL OCHOBE XAMW4ecKof ¥I1-3
TEPMOIHHAMHKH
2 | XeMu4eckan KHHETHER, Karanwma, | 2 - - ¥-1-7 PP2-18 OITK-1
Pammpopecue: xuMmucckoe B da- ¥II1-3
IOBOE -
3 | Crpocume artoma. Xumuwveckas | 2 - . ¥-1-7 | PP12-18 OTTK-1
CRAR ¥I1-3
4 | Pacreopm - 1 . ¥Y-1-7 JIb 1-2 OlK-1
¥I1-3 PP2-18
MY-1
5 | OxncrHrensto- 2 2 - ¥-1-7 JIB1-2 OITE-1
BOCCTAHOBHTEILHEC PEARIIHE. ¥II-3 PP2-18
INEETPOXHMIYECKHE CHCTEMBI MY-2
PP - pacuetnas pabora, Orier JIB — oruer no naboparoproll pafote
4.2. Jlaboparopasie paborst B (WIN) NPAKTHYECKINE 3aHTTHS
Tabmuma 4.2.1 ~ Jlaboparoprete pafor
Nen/ne Hanmenopanne naboparopuoil paGots OGnbeM, uac
1 PaRHOBECHA B PACTBOPAX AISKTPOIHTOR 4
2 CHACTHTENRHO-BOCCTRHORMTEIRHE PCAKIIHE (2]
Mroro 10
4.3 CamocToarensnan pabora crypenros (CPC)
TaGanua 4.3 — camMocTosTENbHAR paboTa CTYIEHTOR
Ne pax- Bpema, 3aTpa-
Hedin Haumenosanne paineaa (TeMnl) CpoK BE- HHBACMOE HA
JIHCIIATLTHHLL MONHEHHA BBIIOTHEHHE
(rener) CPC, uac.
1 2 3 4
| OCHOBHBIE NHMHYCCKHE TOHATHA H 3aKoHEL. (OcHoBED 1.2 25
KMMHYECKOM TEpMOINHAMUKH s
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5 XAMAYeckas KHHCTHER, KaTatn:. Pasnosecue: xummse- [, (—— 25
CKOE H hazopoe
3 CTpocHHe aToMa. XHMHYECKAS CRTb 6-9 nepenu 25
4 PacTroph 10-13 renenn 25
5 OKHCTHTENLHO-BOCCTAROBHTC/IBHBIC PCAKINN. NexTpo- T [ p— 15.85
XHMISHECKHE CHOTEMBI
Hroro 115,85

5 Mepeuens yueino-meToanueckoe obecnedenne 18 CaMOCTORTENRHOI pa-

DOTBI 00Y4AOMIHXCH M0 THCHHILIHHE
CTYNEHTH MOTYT ITPH CAMOCTOATENLEOM HIYSCHHH OTICIBNLIX TEM M BOMPOCOR JIHCIHIITHH
NOALIOBATECA YueOHO-HAIMAZHEIME nocolnamy, yaeGaum oSopyIoBaHEEM B METOITHECKHMHE paspa-
GoTkaMB kadeaps B pabouee Bpemd, VeTanortennoe [IpaBunavMe BHYTPEHHEro pacnopiika paboruu-
KOB.
Vuelino-metonnieckoe obecriedcHe Ui CAMOCTORTENLHONR pafoThl 0GYMAIONMXCE N0 [AH-
HOH JTHCIHIUTHEE OpPragnIyeTca:
Guliromexon ynusepcumema:
- DubomoTeunit domn yromnnexTonan yueGnoil, MeToaMyeckol, HayuHOll, mepHOTHIECKOH, crpa-
BOYHON B XynowecToennol mrTeparypoll B coorsercrams ¢ Y11 o nanmod PT1J;
- HMEETCA JOCTYN K OCHOBHRIM HHQOPMAIHOHNEM 00pajosaTebHEM pecypeaM, HHGOpMalnonmol
Gase gauuex, B ToM wiene Gubmrorpaduueckoli, BOIMOKHOCTE BRX0A2 B MHTepHeT.
xagedpoi.
- myTeM oHeCCHCHIA NOCTYIHOCTH BCEro HEoOXOAMMOTO VielHO-METOIHYECKOTO H CHPABOYHOND M-
TepPHANA;
- IYTeM NpelocTakienns caeneHnil 0 sammn yuchno-MeToRueckoll ANTEPATYPRI, COBPEMCHHEBIX
NPOTPAMMHRIX CPEICTB,
[MyTem paspaboTin:
- METOUTHHECKHN, PEKOMCHIAIIIT, TOCODIH M0 OPrapu3ai CaMOCTORTENEHON PaboTLH CTYAEHTOR;
- 3amanefl ans camocTosTenbHol padoTe;
- BOMPOCOB K IXIAMEHAM;
- METOJIHYECKHX YEAZaHRfl K sunonnenno nafopatopasix paborT.
MIURGEPaGIET] YHNGECUIEMA:
=NOMOITE ABTOPAM B NOJTOTORKE M HIIAHNE HayaHoH, yaelnoil B MeTognseckoft IHTEpATY PRI,
- YIORIETEOpedHe NOTPebHOCTE B THpRKHPOBRAHHA Hayunoil, yaeGuoll B meTogHueckod nu-

TEPATY P

6. ObpazosaTeabHBIe TEXHOJIOTHH

6.1 TexHoaoruy NenoaLsOEAHHE BOCHHTATEALNOTO HOTEHINATA THCUHTLTHHL]

Peammauna KOMDETEHTHOCTHOND NOMXOA8  NPEOYCMATPMBACT MWPOKGS BCOOMEIOBARNE § OOPEIOBATENMIOM
MPOUECCe SRTHINLIY W WHTEPAKTIBIG GOpM TPOSEIEHIAN 3AHATHI B COUETANNN ¢ miesyawtopuoli pafotoll ¢ ueakso
(OPMIPOBIAHA YERBEPCATRRLE, ofmenpodeccHonILIkY W NpodeccnomankHLy kosneTenh ofyamomescs. Cpean
TAKHX (POPM MPOBENSHIN SARNTIHE, OPHMEHSHIN KOMITRIOTOPHRD TEXHOMOTHR, NOIMLGIINN MOSETIPOBATL CTPYETYP
BEIIECTE, XHMIMCCREL MPOUBLCH, 4 THK We CHMYINIMA W pasbop cATyaistl CRamaiHEy © XIMHMECKHME CHCTEMAME W

MPHHEECL M.
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Tabmiua 6.1 — MirepakTusnsle ofpajoBaTeLHLEE TEXHONOTHH, HCTOMLIYEMEIE TIPH NPOBE-
JEHHA Ay IHTORN LI AAETHH

Ne | Hammenonanue pasnena (nexumu, npate- | Henonbsyesule HETepakTHRHER | OOheM, ac
n'n YECKOTO W mabopaTopHOrD JaHATHS) o0pazoBaTeALHEE TEXHONOTHI
2 3 4
1| Jexuns «OcHoBHbE XHMEYECKHE OHATHA Jlexkmma-BHsyaTHIAI S 2
H 3KOHBIY
2 HNabopatopras pabota «OxHcITHTENEHO- PaBoTa » rpynnax p
BOCCTEHOBHTEIRHEIS PCAKITHA
3 Jlabopatopras pabota «PasnosecHs B PaBoTa » rpyinax p
| PACTBOPAX MEKTPOIHTORR |
Hroro: fi

Cogepianne IHCUMNARHE O0NAJACT IHAMHTENLHEM BOCHHTATEALEEM NOTEHIHATOM, TO-
CKONLKY B HCM BEEYMYTHPORAH HEYUHEIH ONWT YenobevecTea, Pearwisnng BOCHHTATEILHOID HOTEH-
IHAME IHCUMIUTHHBL OCYIICCTRIRETCA B PAMKAX SARHONG 0OPAIOBATENEHONG H BOCTHTATENRHOTD Npo-
necca M cnocolcTRYCT HENPEPLBHOMY PAIBATHIO NHYHOCTH Kasigoro obywamomerocs. JlRcunnuma
BHOCHT IHAYHMEIR BKIan 8 popmuposanne obwefl u npodeccHoHansHol KYIBETYDE 00YUAIOIHXCE,
Conepaanne THCIHILTHHE! CNOCOBCTBYCT IKONOrHYECKOMY BOCHATANMO obyuaoumxcs. Peanisans
BOCTIHTAETENRHOTD NOTERIHANA THCIHIIHAE N0IPAIYMEBAET:

= HecHANpARTEHHE o10op NpenoiasaTeied B BEMIOYEHES B ACKIHOHRE MATEpHAL, MaTe-
PHAD A8 DPAKTHYECKHX W (HIH) 1ADOpaTOpHED 3aHATHI CONCPWAHNA, QCMOHCTPRpYIOMEre oby-
HANMITMCR OOPASIEL HACTORMIErD HAYMHOID MOABHAHHYECTEA COVIATENSH W NpetcTanuTenei naHkoi
OTPRCIH HUYKH), BRICOKOrO MpodeccHoRATHIMA YHCHBX (IpeacTanHTenell NPOHIBONCTEA, neaTench
KYJIBTYPhL), HX OTHCTCTBEHHOCTH 38 PEIYILTATE! M NOCACACTEHS ASRTEALHOCTH JUIS IPHPOILL, SefoBe-
Kd H oDIIecTRa

— MpHMEHCHAE TEXRONOrHI, GopM B METONOB NPENOIABAHNA JHCIATUTHHEL, HMEKUINX BRICO-
KHAl BOCTHTATeTRALT et 3a cueT costaMMA YCIOBHI A B3auMoaefcTang ofVuaiommxes ¢ npe-
MOABATENCM, APYTHME ODYHaIIHMHCH,

= MHYHEH NpHMEp NPENOSABATENN, NEMOHCTPAIINIO HM B ofpasoBaTe/hHON IEATEILHOCTH B
ODIIEHHA ¢ OBYUAIOMIHMHICE 38 PAMKAMI 05PAI0BATENENOTO Opoleces Buicokofl obmedt n npodeccio-
HANLHO KYIALTYDEL

Peanmsanna BOCIHTATENLROMO NOTEHIMANA JHCUMTUIHEBL Ha Y9eOHBX 3AHATHAX HATPABICHA

HE NOLMEAAHHE B YHHBEPCHTETE eanHOH paisxBaomedl ofpaioBsaTensHOR H BoCHNTATCALHOR CPEMLL
Peamaaius BOCOHTATEIRHOMO TOTCHIHALA HCHHIUIEHE B X048 cCAMOCTORTCIREGH paboTsl obyHa-
IHMXCA cnocobCeTBYeT PAIBHTHIO B HHX LENEYCTPEMICHHOCTH, HHHIHATHEHOCTH, KPCaTHBHOCTH, OT-
BETCTHEHHOCTH 38 PE3YILTATH choell paloThl — kavyecTs, HeolxXoAHMBIX 18 yernenrHof coIHATHIAIEHN
W npofeccHORATEROD CTAHORIEHEL,
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7 Mon1 oueHOMNLIX CPEICTE A0 NPoBeieHHs NpoMeRyTo9Hol aTTecTannn
0DYYA0MHXCH N0 AHCUHILTHHE
7.1 Hepeqens komneTenumil ¢ yKajaHHeM ITANOE WX HoPMHDPOBAHIS B OPOLHECce OCBoe-
KA OCHOBHOH NpodeccRonaiLnodl obpaiopaTe sHoil TporpamMme

Tabmuna 7.1 — Dranu dopMmuponanug koMneTenmmi

Kon » namvdeHopanmue xoM-

Jtansl HOPMMPOBAHHA KOMIETEHUMA W IMCHHITHHEL (MOTYIH) W

TICTEHIIHN MPARTHEN PR M3y IeHHIMPOXOMIEHHE KOTOPEX (GOpMBpYETCH Nau-
Had KEOMOETeH WA
HAYLILH B ocuoBnofi | sapeprmaonih
| 2 3 4

OIK 1: Cnocoben permars
3ajiavn npodeccRoRATERORA
JCATCIBHOCTH HA OCHOBE HC-
NOILIOBAHHE TCOPETHYSCKMX
H OPAKTHYECKHX OCHOB eCTe-
CTHCHHEIX B TEXHHECCKHX
HAYK, & TAKKE MaTeMaTHye-
CKOTO annapaTa

Bricmas sMaTemMmatika

Hemenepnas i KOMITBOTEpHAA rpadusa

Duanka
Xumus
Mexanuka KHIKOCTH B rasa

OcHOBE TEXHHYECKOH MCXAHHER

CCHOBE! JIEKTPOHKKH | ANeKTPOCHAG M

TWPIEWHEH MEXOAHMEL
CTpORTENBHBIE MATEPHATE
CTpORTENBHAN MEXAHHKE

Yuelno-oIHaROMETENLHAR NPAKTHER

[loaroToska k npome-
Aype 3amMTEl M 3a-

mwTA BREITYCEKHOMH
KBATHHKAIHOHHOT
paboTm

7.1 Onucanne noxazateneil 1 KPUTEPHES DUCHUBAHAN KOMIETEHINA HA PALTHMHBIX 3T3-
max ux GopMHpOBANKS, ONHCAHNE MKAA OUEHIBANNN

Tabmuma 7.2 - [Tokasatens ¥ KPUTEPHH OUEHHEAHWA KOMNETCHINR, MIKANA DIleHHBANHE

Kon Moxasarenw Kpurepus W WKANE OUCHHBAHKE KOMNCTEHIH
KOMIETEHUHR, | OUEHHRAHHA Moporesei MpogeamyTsii ypo- Bricokni yposeHs
aTan KOMIETEHINA YPOBEHE B {aoTAHNEHOR)
(pwarmanemcn | (usduxamope (ay noBAETROPN- (xopomon)
HEIE @ CMOCERRL W TENRHO)
SMING 13 UM I EN I,
n7d) IOKPERTSHNE §D
A IR B Y
1 2 3 4 3




12

OITK 1/ na-
SANTRHEI,

OCHOBRROH

OIK 1.1: Knaec-
CHPHIHpYET
BLEIGpanHEE din-
IHYTECEHE B XH-
MHYCCKHE o=
HECChL, npoTe-
KaHiHe Ha obn-
eKTE npodec-
CHOHATEHO
JEATENLHOCTH

3nare: TeopeTH-
YCCKHE OCHORE
pHIHYRCKHX
NpOLEcCon, Opo-
TEKAKMIINX HA
olkexTe npodec-
CHOHANBHOMR 1EH-
TENBHOCTH.
¥uern: Teope-
THHECKHE OCHORE]
(PMIHICCRUN |
AMMHYECKMX
NPOLECCoB, Tpo-
TEKAIOIIHY HA
obkerTe npodec-
CHOHILHOA j1e8-
TENLHOCTH.

B OCHOBAX Mpo-
iheccHoHANTEHOA
NERTEABHOCTH
Baajers fuwmu
Howems onwm
DERME T NOCINN):
HOBRIKAMH KJIac-
cHpHEAIHN BhI-
GpaHunLx -
HECKHX NpOLec-
COB, MPOTEKAIO-
MK HA obbekTe
npodeccRoRTE-
HOM JeATeNLHO-
cTH

InaTe: TeopeTHC-
CKHE OCHOBB (ii3M-
HECKHX H XHMHYE-
CKHX NPOLIECCon,
IIPOTEKAKONTH HA
oOnekTe npodec-
CHOHATRHON Aes-
TEALHOCTH.

¥MeTh: HCNOTEID-
BATEH IHAHIA O Te0-
PETHYECKHX OCHOBAX
(PHANTECKNN H XH-
MHYECKHX TTpoLec-
COB, IPOTERAIOIIMY
Hit 00BeKTE npodiec-
CHOHANLHOR Tea-
TCNLHOCTH,

B OcHOBax mnpodec-
CHOHANLHOH JCH=-
TENLHOCTH
Baagers funu
Frvembs onwim den-
METLNOCI): HA-
BEIKAMH Eaaccudin-
KEILHA BRIOpaHELX
dHIHYeCKHX B XH-
MHYECKHX MPOLES-
COB, TPOTEKAIHITNK
Ha obnexTe npodec-
CHOHAIRHONH Fef-
TEABHOCTH

InarTe: knaccudmra-
LHK BEIOPAHHEIX H-
THUECKHX W XHMHYS-
CKHX TIPONECCOR, Tpo-
TCKANMITHY HE 00 LEeETe
npodeccHOHLTEHOH
NEATENEHOCTH

¥MeTh: IPHMERSTE
KnacepHKAINO RL-
Opanssx hAINECCKHX
H XHMHYECKHY Npoiiec-
COB, NPOTEKAOLINY HA
obwexTe npodeccuo-
HAMBHOH JeATENEHOCTH
Baagers (unu Hsems
ONBM OERMEIbID=
emu): knaccadikany-
eit anbpanabn pHIR-
HECKHX H XHMHYSCENX
TPOMECCOB, IpoTe-
KaKnIMX Ha ofnexTe

npofeccuoHLIEHOR

NERTENRHOCTH.
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OIIK 1.2: Pema-
BT WEKCHEPHER
FUTENH © MOMO=
IR MATEMATH-
YOCKOTO Anmapa-
Ta BEKTOPHOM
anredpLl, aHan-
THYCCKOH reg-
METPHH H MaTe-
MATHHMECEOTD
AHANHIA

3maTe: TEOPETH-
YECKHE  DCHOBAI
MATEMATHYSCKD-
ro AnnApaTa BeK-
TopHok anrebpo.
¥Ymern: npise-
HATH OCHOBA Ma-
TEMATHIECKOTD
annapaTa  BeK-
TopHoll  anreGpat
B OCHOBAX [Opo-
eccHOHATEHON
JAEATENLHOCTH
Baagers (i
ey onsim
dEAMERBNOCHTIL):
HABLIKAMH (op-
MYAHPOBAHHS W
PENICHHS HHAE-
HEPHEIX H TEXHO-
JIOrHYECKRX Np0-
Grem ¢ MOMOIIER
MATEMATHHECKD-
o ANNApaTa Bek-
Toproi atrelpsl

Inmate: TeopeTiHyc-
CKHE OCHORR
MATEMATHYECKOrD
anmapara pexTopHol
anredpei, AHATHTH-
HECKOH FeOMEeTpHH
¥Ymers: npHMeHsTS
OCHOBW  MATEMATH-
HECKOrD  Anmapara
BexTopHol  atrebpil
AHATHTHYECKOH
TeOMETPHE B OCHO-
Bax npoteccuo-
HATEHOH AesTensHo-
CTH

Bhaners (1o
Hmems ansim dex-
MEARHOCN): HARE-
Kamm (opsyawpo-
BAHHA H pellenHs
WHHCHCPHBIX B TEX-
HONOTHYECKHX Ipo-
Onen ¢ MenonLIOBE-
HHEM MaTeMaTHye-
CKOI'D ANTAPATa BEK-
TopHol anrebpn,
BHAMHTHYSCKOH

TEOMETPHH

InaTe: kasccudmra-
LHHD BRIOparHEX dn-
THUCCEHX W XHMIYE-
CKHX NPOLECCOR, Hpo-
TEKAOMHX Ha ofnekTe
npodeccHonaTERO
NEATCIRHOCTH

¥MeTh! NpHMEHATL
KiraccHdHKAnHIO Bhl-
OpaMHL GRINGECKIX
H XHMHHECKHX mponec-
COB, POTEKAIOINY HA
obnexte npodeccuo-
HANBHOH JeaTeNLuocTH
Baagers (rvy Hyems
DR dERMETbHO=
) KnaccHuKanm-
el Balipante dHin-
YSCKHX M XHMHYECKHY
TPOUECCOR, NPOTe-
Koy Ha ofberTe
nppeccHoRLILHON

ACHTCABHOCTH.
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OMK-1.3: Pema- | 3uats: ypasue- | 3navs  ypasHemus,
€T  YPaBHEHMR, | HHA, OMHCHEBAK- | DIHCHBUGIIRE  OC-
ONHCLIBAIOIIHE | [MIME HEKOTOPRIC | AOBHLE (HIHUECKHE
OCHOBHERR - | (hHINGECKHE MPOLECCEl, © MpHME-
IHYSCKHE  Opo- | NPONECcCh, HEHHCM METOA0R
UCCCh!, © mpie- | Yaers:  npume- | auHelinol anmreSpeL
HEHWEM METONOR | HATE  MOMVHOH- | YMETh: NPHMEHATE
IAueelinofl an- | HEIE 3HAHHA O | YPRRHEHHN, ONHCH-
rebpel M sare- | denuteckEx BAIOLTHE  OCHOBHENE
MATHYECKOTD Hpongccax (pmageckHe  npo-
AHAITH3A B OCHOBEX MNpO- | WECCHL, C ITPHMERE-
(pecCHOHATRHON | HHEM METOJ0B [H-
JNEATENbHOCTH weftuod anrebpu
Baapers (i B OCHOBAX mpodec-
Hwems onsim cHoHaasHOd  ges-
desmetsnocmu); | TENRHOCTH
HassiKaMu pop- | Baagers (o
synuposaHeg B | Flsems onsim den-
PELLICHES YPaB- MEABNGCRIN): Ha-
HeHHH, ONHCEE- BRIKAMH OpPMYITH-
BEMIIHY OCHDB- POBAEHHA H pPoilleiHA
Hele huiEveckne | ypasrenndl, onucs-
NPOLEcEhE, BAIIIHX OCHOBHEE
HARYECERE PO~
OECcchl MPHMEHEHH-
eM METON0E THHeki=
Hodt anreGph

Iname YPEBHEHRER,
OMHCRBAKMIING OCHOBR-
HEIE QHIMYECKHE Hpo-
OECohl, ¢ NpHMEHSHWEM
METOAORE  JHHEAHOR
anmredphl M MATEMATH-
YECKOTO AHAITHIA.

YMeTh:  OpHMEHATE
VPOBHCHUS,  ONHCH-
BECHITHE OCHOBHEIC

(hHIHYECKHE MPOLIECChI,
C NpPAMEHCHESM METO-
aoB maEefAHOR anrebpa
" MATEMATHHECKOTD
AWAIHIA

B DcHOBax mpodeccro-
HANEHOMH NesTensHOCTH
Baaners (o Hsiems
CRL DERMEThHO=
CHti): HaBEIKEME
hopMyIRPOBAHKL W
PeImeHER YPaRHEHHI,
ONHCKBAFOIMNY OCHOR-
HElE PHINNECEHE PO~
LECChl MPHMCHCHHEM
METOAOR THHEHNOR
AATeOpRI H MaTEMaTH-
SECKOID AHATH3A

7.3 Tunossie KOHTPOALHLIE JATAHNA HJIH HHLIC MATEPHAIL], HEODXOIHMBIE LN OUEHKH
IHAHWT, YMeRNi, HABLIROS 1 (WIH) ONLITA ACATCILHOCTI, XADAKTEPHIYIOINX ITANLI GopMHpo-
BANNA KOMueTenuwii B npouecce ochoeHHE ocHoBHol npodeccnonaantoi ofpazopaTensHoi

NPOTPaAMMEL
Tabmaua 7.3 - [lacoopT KoMIIEKTa OUEHOHENX CPEICTR UM TEKYIIErD KOHTPOIS YONeBacMo-

e
Ne | Poapen (resa) pecie- | Kon wowtponm- | Texmonorus dop- OlenouHLIe CpeacTaa Orucanme
n'n TUTHERE pryesoil komne- MHPORAHNA HAMMEHO- | NoNe jagas- | IKAT oue-
TEMLHM (1M &8 BiEHE FLFLF HHBAHAA
. MRETH)
| 2 3 4 5 f 7
1. | OcronnBe XHMEYE- OITE-1 Nexitwn, CPC PP ¥i1-3 CormecHo
CKHE MOHATHA H 3a- Tabn.7.2
KoHBEL OCHOBRL XH-
MHYECKOR TepMoIn-
L HAMWKR
2. KHMHHCCKAN KHHE- OITK-1 JNexiun, CPC pe ¥i1-3 CormacHo
THEA, KaTdan:, Pas- Talbn.7.2
HOBECHE! XHMHIE-
cKOE o azonoe
3. | Crpogune aToMa. OIMK-1 Texuns, CPC PP ¥II-3 Cornacsio
XAMHYCCHAR CBEIE Tafin.7.2
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Mo | Pazgen (tesa) amewn- | Koa xorrpome- | Texsonorus gop- ChIeHOMHEE CpegeTRn Onucanne

n'n MTHHE pyesall kosne- MHPOBAHNSE Halivewo- | MeMoaana- | LOEAS obe-

TEHLMH [HAH &8 BitkHE i HHBAHHA
TG TH)

1 F3 3 4 3 f 7

4, | Pacteopkt OITK-1 TaGopaTopras pa- | Kowrpoan- | MY-] CornacHo
Gora, CPC HEIC BOTTpO- Tabn. 7.2
¢H K nabo-
paTOpEO
pahoTe
PP Y¥II-3

3 | OxHCIHTEIRHO- OTTK-1 Jafoparophas pa- | Kowtpone- | MY-2 Coraacho
BOCCTAHOBHTETENEIE boma, CPC HElg¢ DOMpo- Tabn.7.2

PEAKLIHEL. Em_ chl & nabo-
XHMHMECKNE CHCTe= paTopHoi

FP ¥I1-3

[Ipsmepsl THNOBRIX KOHTPONGHLIX 33JAHAH 118 NPOBEIEHIE TEKYIIEr0 KOHTPOIS yoresas-
MOCTH
Texer saganua pacueTHOR paform
|. TlpHeeaute 3NeKTPOHMYI0 KORGUIYPAIHIO aToMa 230Ta. YeM onpeaenserTcs MHHHMATLHAS BANCHT-
HOCTE anemenTa’ YeMmy paBHa MAEKCHMATLHAS BATEHTHOCTE ATOMA A%0TA W KAK OHa ONpeienneTca?
21. lpoasanuanpyiiTe saansmaiinmii u sarponminei daxTopu o peakuns Fe(d + Cu + Cul + Fe,
Boamomaa TH 3T peakiia npu cTaHAapTHEX yenosuax? Moxso nu nonoGpars TeMuepatypy, Bsime
HITH HIKE KOTOPOH peakiind TepMoansaMuyeckn buna Ow paspemena?
41, B romorennoii caeTesMe Ay + 2B e Gy pABHOBECHEIE KOHICHTPRIH PEArHpYIOMNX rasos: [A]
= 0,06 monr/n; [B] = 0,12 mome/m; [C] = 0,216 mome/n, BEMHCIHTE KOMCTANTY PARHOBECHE CHOTEMB
H HEXoJHkIe KopneHTpaitis pemects A 0 B. Hamenennesm xaxnx daxtopos (P, C) Mo¥HO cMECTHTE
KIMHYECKOE PABHOBECHE Janmofl cucTemul Bopaso? [afite ofocHosannmil oTeeT.
61. Cronsko rpamsos rmoxoast CgHipOg caenyer pactroputs B 260 r BojIs IS NONYHEHHS PACTRO-
Ea.ﬂj‘;za;nepar}rpa KHIEAHA KOTOPOIO NPEBRIIAET TEMIEPATYPY KHIEHHA YMCTONO PACTBOPHTEAR Ha
81. Kaxue w3 coneft FeSOy, NayCOy, KCl nogseprarorea ruaponnay? [ogemy? Cocrasite Monexy-
NAPHEIE B HOHHO-MONCKYASPHAIE YPABHCHHE THAPOIHIA COOTBETCTRYIOMAX coneil no |-of crymenn.
Kakoe anauenne pH (> 7 <) uMeoT pacTeopst 1 conefi?
101. Boga cogepmnt 0,12 r MgS0, 1 0,243 r Ca{HCO3); va | nurp. OnpenensTs ofmylo RECTEOCTE
sojsl [Ipusecti pearimn GochaTHOro METOLa YMEMYEHRE BOJLL, cofepaalned JanHLIE COTH.
12].CoctapkTe cxeMbl JNSKTPOIHIA PACTBOPOE BEImECTA (Ha yromsamx anomax); KaS0g NiCla. Tipn
WVISKTPHUIHIE KAKOTD M3 NPELIGKCHHRIX BAM BENICCTs BhiTenseTch kucnopon? Cromsko KMeRopona
BEIISTHTCA [TPH 3n¢kTponmie TokoM cunofi 30 A B Tesenne 1,5 vacos?
141, Onpepenure TR Koppodni. COCTABRTE YPARHCHHA TPOUSCCOR, MPOTEKAOIITHY B KAMAOM M3 CIy-
YAEE, H CXEMY KOPPOHONRODD MEMEeHTA 18 CIyYas afekTpoXxuMuusckoll kopposun, a) [llepoxona-
TAA Wele3Has IaCTHHKE B cpede rasoobpasnoro xnopa ops T=573 K:6) Kakofl w3 apyx setanisos
(Fe/Ti), ROHTAKTHPYIOUINX B KOHCTPYELMHE, GyvaeT nogseprateca paspymenni? Metanmuveckoe i3-
nenue waxogutes 8 pacteope CuCls.
16]. Onpesenute, YeMy panHLl 3apal] KOMIUIEKCHOIO HOHA, CTENCHE OKMCIEHHS H KOOPIHHALMOHHOE
MHCIO KoMiUtekcoobpasosaTens & coemmuenam: [Cr (NHyClJCl, KofCu{CN)]. Hammmute ypas-
HEHHA [HCCOMARIITA ITHX COEMMHEHRT B BOJIHEX pacTeOpax W Bupamenis R Ky .
181. Onpepenuts macconywy pomo HyPO, 8 6,6M pacrsope xmcnoTs (maotrocts pactsopa 1,32

r/sin). PACCYHTATE THTP PACTROPA.
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Ko I opuoil pabore
|. PaBHOBeCHE 1A TPaMMIE METALI-3IEKTPONNT, ofpajosanue MuollHOrO snekTpHyeckoro caos. [o-
HATHE 00 MCKTPOIHOM MOTEHIIHANE METAIIA,
2. CranpapTHbie NOTEHIHATS METAUINECKNY AnekTpotos. Bogopomisd snekrpoL.
3. Pan manpaxenns metannoe. [ogarie o soccTaHoBHTENEHOH AKTHBHOCTH METALIOR B PACTROPEX.
4. Mpunumn paboTsl rankBankyeckoro aneMenTa, Katomime B awoyuue npoueccst,
3. JaBHCHMOCTE JIEKTPOIHOIG NOTEHIUMANA OT KOHUCHTPALHH HOHOB METALNA M TCMICPATYDHL,
Ypasuenne Heprera,
f. JABHCHMOCTD BETHMHIE! NOTEHIHANA BOLOPOIHOrD JneKTpoaa ot pH pacteopa.
7. IToHATHE KOHICHTPAIHOHHED TATEBAHHYCCKHX ATCMCHTOB.
8. SRexTpONBMAYINAN CHIA FATKBIHHYECKOTD aneMenTa, Cnocolsl ef onpereneHuy.
9. CymHOCTE WIEKTPONHEE. FICKTPOINT PACILIABOE JIEKTPOINTOR,
10.  3axoHOMEPHOCTH NPOTEKAHKA MCKTPONEIA PACTBOPOR MEKTPOTHTOR,
11.  Ocofennocts npoieccos, MPOTEKAKLINK PN AEKTPOTHIE PACTROPOR HA PACTBOPHMOM BHOJE.
12, Cocrasnenne cXesM JMMEKTPOMHI (KATOMHEIE i AHOAHME POLECCH IPH HEPACTBOPHMEIX M pac-
TEOPHMBIX BHOZAX ),
13, Saxonw Mapages, HX HCNONLIOBANHE U1K KOHYECTHEHHEL PRCYETOR,

Hposexcymounan ammecmayus N0 MCUMIIMEE NPoBoIMTCE B (opMe dxiamens. Jxsanesn
NPOBGIHTCH B BHAC KOMIBIOTEPHOTD TECTHPORAHMA.

Jlns TECTHPOBAHHS HCHONBIYIOTCR KOHTPONLHO-HIMepHTenbHLme MaTepuane (KHM) — sonpo-
Chi B 3a0anHs B TecTopoil dopse, cocTasnmomue Dank TecTorsr 3amanui (BT3) no aucumiwmme, y1-
BEPHACHALI B YCTAHOBICHHOM B YHHBEPCHTETE NIOPIJIKE.

[TposepaeMbME Ha DPOMEKYTOUHOH ATTECTALMA INEMEHTAME CONCPAAHHN WAMHIOTCA TeMbE
JHCURTUINHE], YKA3aHALIC B pasntene 4 wacTosmedi nporpassel. Boe TeMbl AMCUMIVITMEE OTPAKCHE B
KHM » papusr gomex (%), BT3 skmowaer B ceba ne menee 100 sananuii # DoCTOAHNO OONOMHAETCR,
BT3 xpanures ma Gymamnom vocurene B cocrase YMM u anexrpounom sune 8 IMOC yunsepeHTe-
Ta.

Jlnn nMpoBepEH Inaruill HCIIBIYIOTCA BOTPOCKH M 3AIAHNA B pazTHaHE GopMax:

— JAKPRITOR (€ BRIGOPOM QIHOTO HIH HECKOMBKNX NPARMILHLIY OTBETOR),
— OTEpBITOR (HeoOXOIHMO BIWCATE NPABKILHER oTRET),
— HA YCTAHOBNCHHE MPABHNLHON MOCTENOBATENLHOCTH,

= Ha YCTAHOBACHHE COOTBCTCTBHAL
Veenun, nageinn (win omam SESMETsHOCmL) § ROMAEMEREY TPOBSPRIOTCH ¢ MOMOIIRID KOM-

HNETCHTHOCTHO-OPHEH THPORRHILLX 34784 (CHTYALMOHRERIX, IPOMIBOACTECHHMX HIH KeficOBOTO Xapak-
TEPa) H PASTHYHOTD BHAA KOHCTPYKTOPOR.

Bee sanastn SRARIOTCA MHOMOXOZ0BEMH. HexoTophle safadu, NpoBSpRIOUIHE YposeHs copi-
POBAHHOCTH KOMIICTCHIHA, SRIAIOTCE MEOTORAPHAHTHEIMA. HacTh yMenwil, HARRIKOR W KOMIET2HIHA
NPAMO HE OTPAKCHE B (POPMYTHPOBKAX 347aY, HO OHH MOrYT GRITh NPOABAEHE O0YYAMIMHMECH TPH
HX PCINCHEH.

B roxnwii sapwant KHM prmoualoTes 3a1aHuS N0 KRRIOMY TIPOREPEEMOMY ANEMEHTY Co-
OEPAAHHA BO BCCX MCPCYHCICHHBIX BRINE QOPMAN H PAIHOND YPOBHA croxpocTH. Takoi dopsar
KHM nossonser o0LeETHEHO ONPERCANTE KAYECTRO DCHOCHNS 0DYUAIOMHMACE OCHOBHBIX MICMEHTOB
COMSPMAHHA JHCHHIUTHHEL H YPOBEHE CHOPMHEPOBANAOCTH KoMneTe M.,



17

TIpuMeps! THIOERIY Aa1aHAH
JUTH NPOBCACHEA NPOMERyTOYHON arTecTaiun obyuaommxes

3ananme B 3aKprRITOH gopue:
Ciapomia Aly(S04); yonmmeaeres npu goGasnenmn A, Ho80; B.KOH B.ZnS0, I'. Na;SOy
Omeemu:], A B, B 2.8, BT 3. A B 4. 85T
3ananme B oTRprITOR opae:
Bettiectaa, yonTHBaOMAE JeACTRNE KETATHIATOPOE, HATEBAIOTCS;

3ajanie HE YCTAHOBISHHE TPABHNLHON MOCISI0BATEILHOCTH!
Kakne u3 ngdmnsm MEKTPOHHLI KOHPHTYPAIHA ATOMOB HIH HOHOB HEBOIMOMHL B NpHHEITHTET
]'|

a) 15°25"2p"2d"; @) 1s72s*2p"3s" 3p"3d":
B} 15725 35'3p 3d 45", r) 1s*2s?2p"3s*3p"3d’.

Janaune Ha YCTAHORNEHHE COOTRETCTRHA
YeTanoanme cooTheTcTnise semay dopuynodl BEIeCTEA H &I BasnAes:

OpMYNE BEIICCTRA: HAIEA NS BELECTRE:

I} H; 50, a) reaposcis seea (T

) CufOH )y ) RCIUE REAFHIEN;

3 K,POy; 8] ripokcoaopHn Mean (1T

4) CudHCL, [} TEFPOrHIPOKC OLIMMIEHAT HATPHE,
5) Mg0O; A} FAPOCY Ak KATHE,

61 NafANOH,); €} CEpHAN KIBCAOTE,

71 KHE; ) hocdhaT ks

KDM.[IETE]FHIU-CTHD—GPHEW}'HJEE-HHH Janmava;

B Boac cogepmaTtos RATHONW M AMHOHM B CIEAYIINHY KOHUSNTPALMEX: (MINn): Ca*- 1,8: Na" = 3.0
Mg - 1,0; HCOy - 2.0; 50, 2.8; CI' - 1,0, Cnpeaeante peauduny speMesHol o ofmel xécTrocTi 3T0H
podw (mixs/a). Mpeanoanre nanbonee sdexTuanme coocofu yueraenns soau # obockyiite cuoil sudop

[MoauocTRIo OUEHOMHRE MATEPHATE! H OLEROYNLIE SPEACTRA U HPOBCICHHA NPOMEEYTOUHOH
aTTECTALME ofyYaIEX e npenctasnenst 8 YME no mucmammne,

7.4 MeToanaeckne MaTepuaabl, ONPeIeIHIONINE IPOUEAYPE! OUEHUBANMNE THANMWIL, Yye-
HIti, HABRIKOB W B{IJIN) ONLITA JAEHTEALHOCTI, XADAKTEPHIVIOMMY YTANL GOPMUPOBARNT KoM-
neTeHuni
[Iponefypsl OUCHHBANES sHamd, yMerull, RaBkioR W M{IIH) ONBITA JCATEABHOCTH, NAPIK-
TEPHIVIOMHX STANE (OPMEPOBAHAN KOMIETCHITHNA, PErYIHPYIOTCR CASIYIOUIME HOPMATHEHEIMH aK-
TAMH YHHBEPCHTETA!
- = lNonowenne [1 02.016-2018 O Sanmbuo-pelTHHIOBOR CHCTEME OLEHHBAHHA PEIYILTATOR
OBYUEHHS 1O JTHCIHMARHAM [MOIYIAM) H NPAKTHEAM [IpH OCEOSHUH o0yaaoumMics ofpasosares-

HBIX TTPOTTEsM;
- METOAHYECKHE YKATANHE, HCHOAR3YeMbpie B 00pA30BaTeILHOM NPOLEcce, YKAIAHHEIE B CTHCKE

NUTEPATY PRI
JIns mexyigeso wonmpois YCICEICMOCTH N0 IHCHHIUTHEE B PAMKAX AeHCTBYIOWER B YHHBED-

CHTETE DannLno-pefTHHIOBOM CHCTEMBE IPHMEHAETCA CACIYINIA TOPALOK HAMHCICHHS Gannos:
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Tatinsua 7.4 — lNopaook wauncnenns Gation a paskax BPC

dropma TEKYIEro KOHTPON MunnMansHbE Gann Makcumansusii Gamn
bann MpHMEYAHHE Bann NpHMEHAHHC
1 vt 3 4 5
NaGoparopuas pabora «PasHoRecHN B 0 Bemonunena, noi- 4 Bumomnens, noj-
PACTBOPAX IMEKTPOMHTOBS TOTCEAEH OTYET, rOTORIEH OTYET,
#HE IANTHINERAD HIAMHITEHAY
Jlabopatopran  pabora «OKHCAHTETE- 0 Brmonuens, mot- 4 Brmomaens, mog-
HO-BOCCTEHORHTENLHLIE PEAKITN b roTORNEH OTHET, FOTORIEH OTHET,
HHE JAMHIIEHA W3AMTHIIEHAY
CPC 0 28
Hroro 0 36
| NocemaemocTs (1 4
DxzaMen 0 60
Hroro ] 100

Jna nposexcymovnoi ammecmatin ofy@ONIYCR, TPOBOIHMON B BHIE TECTHPOBAHMNA, HC-
NOMLIYETCA CHEAYIOMIAS MCTOAHKS OUSHHBAHHE IHANWA, YMeHMI, HABRIKOB H (HIH) ONLTA AeATENbHO-
ci. B xammon papnante KMM —16 sananuii (15 sonpocos # oana sanasa).

Kamani sepHLIi OTBET OUEHHBASTCH CACIYIONIHM obpazom:

— 3agafmne 8 3axperroll opme —2 Ganna,

— 3azanue B oTKpeITol gopme — 2 Ganna,

ITAHHE Ha YCTAHORTEHHE MPARMARAOR nocneoBaTensocT — 2 Oanna,
— BAJEHHE HA YCTAHOBNEHHE CODTBETCTRHA — 2 Ganna,

= PEINCHHE KOMIICTEHTHOCTHO-OPHEHTHPOBAHEOR 3aga1n — 6 Dannos.
Makcumanbhoe konHecTEo GanIon 38 TecTHporaiie —36 Ganos.

B Ilepeucns. ocuoBHON W AONOINHTEIRHOH JuTepaTypr, Heofixonumoll 108 ocBoeHHA
AHEIHTLTHI L

8.1. Ocnognas aHTEpaTY pa

1. Jynediko, T. I'. Beegesnue 8 obmyro xesmio @ yyebuux [ T, I Jlyneiixo ; FOmmuali deme-
pantHkLLl YHHBSpCHTET, XaMuucckuil daxynster. = Pocron-ga-Tlony : Homenii degepansued yuu-
sepentet, 2010, — 232 ¢. — URL: https://biblioclub.ru/index. php?page=book&id=241121 (zata obpa-
menia: 21.09.2021), - Pesus goctyna: no moanHcke. — TexeT : MMeKTPOHKLIIR.

2. Axmeton, H. C. Ofimas i seopranuveckas xuwug : yaebmux / H. C. Axmeron. - 7-e man,,
erep. - M. : Burcimag mwona, 2006. - 743 ¢, - TexeT ; HenocpeacTBeHHEIH.

3. Casenrona, M. B, Xamnan ; yueGuoe nocolume AiR ¢TyAeHTOBR 3a0uHOro oOy4eHHS
TEXHHYECKHX W XMMWYOCKHX chnoudansdoctell © [mo mampammewwsd nogrotoexd: 280700.62,
240100.62, 270800.62, 140100.62, 140400.62, 190600.62, 150700.62, 151900.62] / K. B. Capenxona,
H. B. Kysapaus. - Kypek : Yansepcurerckas knnra, 2014, - 141 ¢, - Texer : anexTposmEil.

8.2 [lounoanureasnan JHTCpaTypa
4, I'manxa, H. J1. 3agasw w ynpamsenus no obumedt xumun ; yuebuoe nocobne / nox pea. B.
A. PaGunoswva, X. M. PyGunoil. - man. crep. - M. : Hurerpan-Tlpece, 2006, - 240 c. - Texcr :
HEMOCPEACTREH AT,
4. Mpece, K. A, Ocrossl ofweRt xuvun | yueGroe nocobue / H. A [pece. - 4-e max. -
Canxr-lleTepSypr : XK HMHIAAT, 2020, - is2 c. =
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URL: https://biblioclub.ru/index. php?page=book&id=98339 (mars obpamenns: 21.09.2021). — Pexum
ADCTYTA: N0 NOANHCKe, — TERCT © 3neRTpoRHEL.

6. Jamaun n ynpakHeHus no obmei xumun ; yuednoe nocofue / non pen. H. B, Kopossna. -
3¢ w3, wenp. - M, : Bucwas wxona, 2006. - 255 ¢. - Texer : nenocpeacTeerukil.

7. I'pubancea, O. B. Ofmas # HeopranHYeCKas XHMHS: ONOPHLE KOHCHEKTh, KOHTPOIBHLE H
TecToBbic sagamus [ O, B. Ipubasosa. — Pocrop-na-flony : $esuxe, 2014, - 191 ¢ -
URL: huips://biblioclub.ru/index. php?page=book&id=271508 (nara obpamenns: 21.09.2021). — Pe-
#CHM MOCTYIIE: MO NoAMACKe, — Texer | anekTpoHHbH.

8.3 MMepesent MeTOINYECKHY YEAIAHN

1. ParnopecHs B pPECTBOPAX AMEKTPONTHTON | METO/NHECKHE YKAIAHNE N0 BHIOIHEHHIG
HabOPATOPHLIX IAHATHHA # CAMOCTOATENBHON PaboThl A4 CTVASHTOR TEXHMYCCKNX CHemnamsnocTeH /
HOro-3anaauei rocyAapCTBEHHBI YHIBEPCHTET, Kadenpa xuman ; coer.: M. B. Casenxosa, E, A.
Pareanosa. - Kypex : H031Y, 2013. - 35 c. : Tabn, - Texcr ; anextponusiil.

2. OKHCTHTENEHO-BOCCTAHORATENBHEIE peakiin. [lonenenne METAWIOD B AIPECCHBHBIX
Cpedax : METOAHYMCCKHE VEA3aHHA K nabopatoprofl pabote /UIA CTYICHTOR HEXHMHISCKHX CIELHATE-
nocTel no aucunmmEe “"Xavus™ [ KO3Y | cocr. H. B. Casenxosa. - Kypex : H03IY, 2013, - 20 ¢.
1. - bubmuorp.: ¢. 4. - Texer ; 3nexTpoHHEIL.

8.4 lpyrie yaedno-Meroaneckne MaTepHaisl

OTpacieskie HAYTHO-TEXHHYECKHE KYPHANLL B GHBInoTeKe YHRACPCHTETA!
XHMHA W EHIHE

Aypuan obmeH xuvun

9 Mepevens pecypcos nHRGOPMANHOHHO-TEICKOMMYHHKAUNOHHOH CceTh

«Hureprers, HeodXoANMLIX 118 OCBOCHEA THCIIHILTHHEL

1. Penepansusit noprat «Poccuiickoe obpasosarmey hitp/fwww.edu.ru/

2. egepannioe Xpamwmuime «Eawnas konnekius madpossx ofpasoBaTeILHEX PECYPCOEK
hitp:/fschool-collection.edu.ru/

3. Xummcckne cafitsi:  httpr/www.xumuk.ru/ - calit 0 XHMHH, H2 KOTOPOM NPCACTABICHS!
TEOPETHHCCKHE OCHORE XHMIH, CTIPABOMHEIE MATEPHANLT,

4. hitpe/fehemistry.my/ - TECTHPOBAHME N0 XHMHH, ANEKTPONHEIE KOHCY L TAIMM,

3, hatpatfwww.alhimikov.net' - cailt o XeMuH, IPEACTABIRIOME PAVIHYHEE MATEPHANN, CAR-
MHHBIE C Haykoil - xusuedt. [Ipeanasnaven ans npenogasarencil, y9ammxcs.

10 MeToanvweckue yrkasanus 149 06y4a10AXCH N0 0CBOCHHIO THCUHNIHHB]

OcHOBHEMHE BHZAMH ayauTopsol paBoThl CTYACHTA PR HI3VSCHHH JHCIATUTHEB o X HMBI»
ABARETCH NeEik 0 naboparopuile 3ansTRE. CTYISHT He HMEET IPABA NPOMYCKATH 3aHATHA Ge3 vea-
WHTENRHBEX APHEHH,

Ha NEELHAEX HIMATaTCH H DAIBHCHAIOTCH OCHOBHEIE MOHATHE TeML, CRAIAHHEE C el TeOps-
THYCCKHE H NpaKTHYeCKNne npobieMsl, JaKTeR PEXOMeHIALMH 118 caMocToRTenLHoil paboTal. B xone
JACELHH CTYACHT JO0MECH BHAMATENRHD CUYIIATE M ROHCNEKTHPORATE METCPHAT.

Hayucnmne nanbonee BB TeM HIH PAYICAON JAHCLHILIHHEL MBEPIAIOT NaGopaTopHEe 38~
HATHE, KOTOPRIC obecne HBaInT EOHTPOME OOITOTOBRTEHHOCTH CTYIEHTE, JAKPEIASHHE :p'll:.EHL'll"lj M-
TEPHANA, NPHOOGPETEHNE ONEITA YCTHRX NyOMHMHEX BMCTYIICHHI, BEOeHHe THCKYCCHH, B TOM YHCIE
APryMEHTALHE H JAMIHTEL BEUMHTAEMEIX NOTOREHNTT i Te2HCcoR.

JlaGopatopioMy 3aHSTHIO NpeJMEecTBYET CAMOCTOSTENLENAN paboTa CTYASHTA, CRNIAHHAS ¢
OCBOSHHEM MATEPHAIA, MOMYICHHONO HA NEKUHAX, H MATEPHAIOB, HINOKEHHKX B YeOHUKAx o yueh-
HEIX NOCODHEX, & TAKKE THTEPATYPE, PEEOMEHI0BAHRON MpenoIaaTene,

Kayecrso yueGuol paboTel cTYIEHTOB NPENOABATENL OHSHNBAST MO PEIVALTATAM TECTHpO-
BAHHA, coDecenopanns, HIIRTE oTUeToR no nabopaTopHsM paboTam.
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[lpenogasaTens y#e HA NEPBAIX 3aHATHAX OOBACHAET CTYAEHTAM, KukHe hopMmel obyaeHHs
CAEAYET HCMONLIOBATE MPH CAMOCTORTERHOM HIYHCHHH THCHHILIREE « XHMHA®: KOHCICKTHPOBAHAE
y4eBHOMH IHTEPaTYPE! H NEKIIHK, COCTARTEHHEE CIOBAPEH NOHNTHI B TCPMHHOB H T. I

B npouecce ofyuennA TpenoIaBaTeTH HENOMRIVIOT AKTHBHEE hopMnl paboTs co cTVIeHTa-
MH: MTEHHE MeKIHA, TPHBACTCHIS CTYACHTOR K TBOPIECKOMY NPOLECCY HA NEKITHAX, NPOMEAYVTOMHbI
KOHTPONE MYTEM 0TPabOTRM CTYACHTAMH HPOMYMEHHAIX ERIT, YYACTHE B FPYNNOBLIX H HHIHBIITY-
AMLHEIX KOHCYNBTALKAX (Ccobecenonanmm). mn dopmal cnocobeTnyIOT BHPabOTKH ¥ CTYACHTOR YMe-
A paboTare ¢ yselnukoM u muTeparypoil. Mayuenne auTepaTypsl COCTERNNET SHAMHTEABHYIO 94CTH
CAMOCTONTENEHOR paloTsl cTyAeHTa. 3o Bomsinei Tpyi, Tpebyiommil yernuil | Wenanus cTyIeHTA.
B camom nagane pafoTsl HAL KHATOH BAXHO ONPEIENHTS LETL W HANpannenne 1ol paborsr, [Tposu-
TAHHOE CNEMYET JAKPENNTh B MaMATH, OIHEM 01 NPHEMOR IBKPENNEHIE OCBOCHHOIO MaTEPHATA FUIs-
€TCH KOHCTOEKTHPOBAHHE, (63 KOTOPOro HemuicmiMa cepuéanan pabora nan mureparypoli. Cucremaru-
HECKOC KOHCMEKTHPOBAHAE NMOMOracT HAYMHTRCH MPABHILHO, KPATKO H YCTKO MINAraTh CEBOMMH CNO-
BAMH TPOMHTAHALIE MaTEpRAN,

CaMocToaTeIbHY1I0 paboTy clenyeT HAMHHATE ¢ NepBbix sangruii. OT jaHATHA K aHsTHIO
HYAHO PEryASPHO UPOUHTRBATE KONCHSKT NeKIMA, JHAKOMHTECR ¢ COOTBETCTBYIOUIHMH PasIeiamMu
y4eOHHKA, THTATE M KOHCIEKTHPOBATE AHTCPATYPY N0 Kaaol tese ancuunnuusr, CaMocToSTeILman
paloTa JaeT CTYACHTAM BOIMONHOCTE PABHOMEPHO PACHpPENetsTs Harpyiky, cnocobcrayer Gonee
rayGOKOMY B KRSCCTBEHHOMY OCBOCHHIO yaeGuoro marepnans. B ciyuae seoSXoaMMOCTH CTYICHTS!
ODPAMAKTER 38 KOHCYILTAINCH K NPENoNaBaTeo Mo BONPOCAM AHCIMIUTHALD ¢ XHMHAN ¢ HeNLIO YC-
BOSHHS W IaKPelenns KoMieTeHmi.

OcHoBHas nens caMocToRTe bHOM PaboTsl CTYICHTOR NPH HIVISHHE JHCIHIUTHAL! € XHMHR Y
- 3AKPCNHTE TCOPETHYECKHE IHAHHR, NOMYHEHHEIC B MPOLCCCe NeKITHONHLIX 3anaTHil, a TaK we cdop-
MHPOBATE TPAKTHYCCKAE HARKKH CAMOCTONTENLHOM AHAMHIA ocoSeHHOCTell ANCITHILTHITEL

11 Iepeuens HUMOPMALHOHHLIX TEXHOJOINI, HCNOALIYEMBIX NPH OCYILE-
CTBACHNN 00Pal0BATEILHOIO Npolecca no JAHCHHIVINAE, BKIWNYAS NepeveHb Npo-
rpammuoro ofecnedenns H HHGOPMANHOHHLIX CAPABOMHBIX CHCTeEM (NpH Heobxo-
AHMOCTH ).

Libreoffice onepanxorHas cicTesa Windows
AnTunapye Kacnepexoro (i ESETNOD)

12 Onucanne maTepuanbHO-TEXHHYeckoil Baisl, Heobxoaumoit 1an ocymre-
cTBAEHHN 06pa3oBATENLHOTO NPONECea N0 THCUHILTHHE

YacOnas ayIMTOpHA 18 MPOBEISHHN JAHATH JCKUHOHHOIO THIIA M MabopaTopHE Kadenps
(HYHAAMCHTATEHOR XHMHH H XHMHEYecKol TEXHONOTHH, OCHAMEHARIE yachnol Medennio: cTONb, eTy-
LA JUNA OOVIROIMXCH; CTON, CTYA ONA NPEnoJaRaTens, JOCKa,

OBopynosanme: wrad surawsoil maboparopusid, seckt anextponuse CASMW-1200, pecw
nexTpornLe ChausRV-214, axpaguctwnsrop 13-4, pH metp / nonomepMynsmarect HMITT 101, pH
METP HOHOMEP «AHATHIATOP wHAKOCTHR, pH Metp [ wormomerpMyastemect HIL 103, doToxkonopn-
MeTp dhoToanexTprueckudt konnenTpannounsi KOK-2, cymmisabdi mxad, news sydensaan [TM-12
M2, apeomeTphl, npHbop ANR HIMEPSHHR AneKTponposoasocTH, npubop ans muccoumammn ON-6,
MANTER HCKTPHYSCKAR, BOAARAR AR, MATHHTHAR MEIANKA, BONLTMETp HH(posol, konopumerp do-
ToMIekTpraccknii omnonysesof KOO-YXT14.2, [Tpubop OX-12K (konoprmerp).

13 OcobeHHOCTH peaiM3iauuy AHCUNNANNEl 118 HHBAJIKWI0E M AHI ¢ Orpa-
HHYCHHBIMH BOIMOEHOCTHMH 3J0Pp0OBLH
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Ipn ofyveHin ML ¢ OTPEHHYMCHEEIME BOIMOKHOCTEME 3M0POBEY YOHTHBLIOTCS WX MHIMBH-
OyaTkHEE NeAXofHIHYeckHe ocobennocT. Obyuciie HHBATHAOR OCYIIECTRNRETCH TAKKE B COOTRET-
CTRHH ¢ HHJIHBMIYATeHOM nporpasModt peaDRIHTANRA AHBATHNA (TP HATHYHR ).

Aln] muy © napyenves cyxa BOIMOEHO NpejocTanaedne yqebuof andopMalHy B BHIVAIL-
Hofi hopme (KpaTkuil KOHCHEKT NEKIHILTERCTH 3ANAHNN, HANCYATAHHLC YBCIHMCHHEM WpHATOM),
HA AYZHTOPHBIX 3JAHATHAN OOMYCKAETCH NPHCYTCTBHE BCCHCTCHTA, @ TAKKCCYPAOTEPEROIYHKOR W
THHAOCY PADNEPEROINHKOB, Terymml KoHTPONE VCNEBAEMOCTH OCYIICCTBIACTCA B MHCEMEHNOH hop-
Me: 0DY4AKNIKACH THCRMCHHODTBEALT HA BONPOCH, NHCHMERHO BHIIOMHECT NPAKTHUSCKHE JAIANHS,
Joxnan (pedepar) Taxie MomeT GLITL NPEACTABAEH B MAUChMeHn0# Gopme, npr IToM TpeSoBanus K
COMEPEANHIO OCTAOTCH TeMH e, 8 TPeDOBAHAN K Ka4eCTRY WUWGKCHHN METCpHana (TOHATHOCTE, Ka-
YECTHO PEUM, BIAMOICHCTBHE ¢ ayanTopHell | T, I.) 1aMeRsOTeH HE COOTRETCTRYImME Tpelosanns,
NPEABABIACMBIC K MTHCBMEHERIM paboTas (KavecTso OQOpPMISHNR TCKCTE B CHIACKA THTCPaTYPE], Tpa-
MOTHOCTE, HUTHYHE HUMOCTPAIHOHHEX MATEPRATOE H TJL ). JIpoMekyTOYHAR aTTeCTAINA I OHI C
HAPYIIEHHAMHE CIIYXA NPOBOJANTCH B MHChMeHHOR fopMe, PR JToM RCIOMLIVIOTCH oIMe KpHTEpHn
oucHABAHAN, [1p# BeoSXoAMMOCTH BPEME TIOATOTOBKH K OTBETY MOKET GLITS YBENHUENo,

Hrr mey ¢ wapyuenies 3penus NONYCKASTCA AYHATEHOC NPEIOCTARACHHE HHMOPMAIWE, a
TAK#HE HCTONBIOBAHHE HA AYIHTOPHLIX JAHATHAX IBYKOMMNHCHMBROMMX yoTpolicts (aukTodoHos H
T.J.). JONYCKAcTCA TPHCYTCTBHE HA ISHATHAX ACCHCTEHTR (MOMOUINHER), OKasmIBamIlero ofytaio-
IHMCA HEOOX0MHMYIO TEXHIIECKYIO noMOoITh. Tekyiuil KOHTPOIE YCNCRASMOCTH OCYINECTRANETCH B
yerHoft dpopme. TTpn nposegeHrn npoMeRyYTOUHON ATTECTALMM AN ML © HAPYIICHIEM IPEHHA Tec-
THPOBAHHE MOMET DBITH JAMEHCHD HA YCTHOE cobeceoBanne Mo BOMpoca.

Hua muy © OzpaNNNENHBIME SOTMONCHOCTIAME FOOPOSEN, HMEIOWNY NOPYIMENUT OROpNO-
deuzamenbRo2e anndpama, B ayIMTOPHELX JAHATHAX, 3 TAKKES NPH TPOBEAEHHE NPOLEIYP TEKYLIEro
KOHTPOJIS YCNCBAEMOCTH H NPOMEMXYTOMHOH ATTECTAINH MOIYT OBITH NPEAOCTARICHE HEOOKOIHMEIE
TEXHHYCCKME CPEACTBA (MEpCONANLEL KOMIEIOTEpP, HOYTOYK HWIH APYrol ragwer); NOMYCKACTCH
IPHCYTCTENE ACCHCTEHTA (ACCHCTENTOR), DRAILBAIOWETD ofyualomuMes HeoBNOIHMYI0 TEXHHYECKYIO
DoMOLL (3aHETE paboyee MECTO, NEPEJBATATECH N0 AVAHTOPHH, MPOYHTATE IAMARHE, 0dOpPMITE OT-
BeT, OGIATLCH ¢ NPEnoaBaTEReM).
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JIner pononuwennii w n3MeHeHnH, BHeceHHLIX B pabovyio nporpaMmy

Homep Homepa crpanun Beero Jlata OcHoBaHHE 1%
MIMCHEHHA | HiIMe- JaMe- | aMNY- | HOBGIX | CTpaMmHL HIMEHCHHA W No1-
HEHHBIX | HEHHBIX | AHpO- - [THCh JIHHA, TPOBO-
BAHHLIN = AHBIHErD HIMCHEHHA




