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1 [MNepeyeHb NNaHUpyeMbIX pe3ynbTaToB O0y4YeHUs No gUCUUNNHe

(Mmogynio),

COOTHeCeHHbIX C nNnaHnpyemMmbiMn pesynbTaTaMu

OCBOEHUsA obpa3oBaTenibHOW NporpaMmmbil

1.1 Ieau auCHUNIAHBI

[enbpo TUCHUIUIMHBI SBISETCS yriayOleHHe UMEIOIIUXCS MPEACTABICHUN U MOJy4eHHe HOBBIX
3HAHUN ¥ YMEHHUH B 00IaCTH XUMHH.

1.2 TIlepeuyenn popmMupyeMbIX KOMIIETEHIUI

B pesynbrare ocBOEHMS AUCHUIUIMHBI (MOIyYJisl) y OOywaromierocsi AOJKHBI C(OpMUPOBATHCS
CIIeyIOIIe KOMIIETEHIIUH, BRIPAKEHHBIE Yepe3 pe3yiabTaT 00yUYeHHs O AUCHUTUTHHE (MOAYIIS),

KaK 4acTb pe3yJibTaTa OCBOEHHs 00pa3oBaTeibHOI nmporpammsl (ganee — OI1):

1.2.1 VYuuBepcanabubie komnereHuun (YK)

HI/ICHI/IHHI/IHa HEC (bOpMI/IpyeT YHHUBCPCAJIbHBIC KOMIICTCHIINN

1.2.2 Oowmenpodeccuonanbubie komnerennnu (OIIK)

IlepedeHs IIIaHUPYEMBIX PE3yJIbTATOB

Komnerenmus
00yYEHHS TI0 JUCIUILINHE
[ndp Coneprkanue
3HaTh:
- KJIacCHU(PMKAIMI0O M CBOWCTBA XUMHUYECKHX
Crioco0eH IpUMEeHSTh 9JICMCHTOB, BCIICCTB M COCIWHCHHH, UX
€CTECTBEHHOHAYYHbBIC U Ha3Ha4YeHHE U 00J1aCTU MPUMEHEHUS.
OIK-2 OOIICHH)KEHEPHBIEC 3HAHUS, YMmers:
AHAJTMTHYECKHE METO/IBI B - WCIIOJIB30BaTh METOJBI aHAJIN3a XUMHUYECKHX
npodheCCHOHATTBHON BEIIICCTB.
JIESITEIIBHOCTH Bnanets:
- CHOCOOHOCTBIO  OMpENENCHUsT  CBOICTB
XUMUYECKHUX BEIIECTB.
3HaTh:
CrocoOeH MpOBOIUTH .
- XUMUYECKHUE CBOICTBA OMACHBIX TPY30B
WU3MEPCHUsS U HaOTIOCHMS,
YMeTs:
00pabaTeIBaTh U MPEICTABIIATH
- HCIOJNB30BaTh TEPMHUHBI TEPMOAMHAMUKH H
AKCIIEPUMEHTAJIbHBIC TAHHBIC
KUHCTUKH JJI1  ONHMCAHUS U OOBSICHEHHS
CnocobeH mpuMeHsITh
OIIK-3 XUMHUYECKHUX MPOLIECCOB.

€CTECTBEHHOHAYYHBIE U
0OIIEHH)KEHEPHBIC 3HAHUS,
AQHAINTHIECKHE METO/IBI B
podeCCHOHATBHOM
JCSITEIIbHOCTH

Bmaners:

- CTaHJAPTHBIMH  METOJAaMH  TPOBEIACHUS
XUMHUYCCKOT'O E)KCHepI/IMeHTa nu HpaBI/IJIaMI/I
Oe3zomacHOM  paboTHl ¢ XUMHYECKUMU
BEILIECTBAMU.

1.2.3 TIlpodeccuonanbubie komnerenuuu (1K)
JucuummuHa He popMupyeT npodeccHoHATbHBIC KOMITETSHIHH




1.2.4 TlpodeccuonanbHble KoMneTeHunu npopuis win cnenuaauzanuu (IKC)
JucuurmmuHa He GopMUpPYET MPOoPecCHOHATBHBIE KOMIIETCHITHH TPOMUIIS UITH CIICITUATA3AIUH.

1.2.5 KomneteHuuu MK NMOHB (KMK)
Hucuurnna vHe popmupyet komnereniun MK IT/THB (KMK).

2 Mecto AaucuunnuHbl (MoAaynsl) B CTPYKType
obpa3zoBaTenbLHOWN NpPorpaMmmMbi

Jucuuminnaa (MOyJib) peanu3yeTcs B paMKax obssatebHoft 4acTu

(06ﬂ3aTenLH0171, (bopmMupyeMoit yIaCTHUKAMU

06pa30B8.TeJ'II)HI)IX OTHOIICHUH WITH

q)aKynLTa'mBHoﬁ)

OCHOBHOI Npo¢eccrOHaNbHOM 00pa30BaTeNIHLHOM NPOrPaMMBbl.



3 O6bem gucumnnuHbl (Moayns) B 3a4eTHbIX eanHuuax (3ET) ¢ ykazaHuem KonmyecTtBa akageMU4eCKUX unm
aCTPOHOMMYECKUX YacoB, BblAerieHHbIX Ha KOHTaKTHYK paboTy obOy4arwowuxcsa ¢ npenogasartenem (no
BUAaM y4eOHbIX 3aHATMI) U HA CaMOCTOSAITENbHY paboTy oby4arowmxcs

Hns OYHOM (hopMb1 00yUeHHS*:

(O4HOM, OYHO-3204HOI UITY 320YHOK )

DOpPMBI KOHTPOJIS Bcero Bcero 1acos Kypce 1
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4 CopepxaHue aucumniuHbl (Moayns), CTPYKTYpUpoBaHHOE NO TeMam
(pazpenam) ¢ YyKaszaHMeM OTBEAEHHOro Ha HUX Korim4yecTtBa
aKageMun4ecKux 4acoB U BUAOB YYEOHbIX 3aHATUN

4.1 Paspenbl U TeMbl AUCLUUMIUHLI (MOAYyNs) U TPYAOEMKOCTb NO Buaam
y4eOHbIX 3aHATUN (B akaaeMMNYeCcKMX Yyacax)

Bunet yueOHbIX 3ansTHi, BKITto9as CPC

P
Ne A3AICIBL HTEMBT Jlex JIab Ip CPC
JUCIIUTDIAHEI (MOJTYJIs)

o O3 3 o o3 3 o 03 3 O o3 3

1 CTpoeHue BEIECTB

[lepnoauueckuii 3aKoH U

TeproINIecKas CHCTeMa

XUMHYECKHUX DJIEMEHTOB
JI.. Menneneena.

1.1

Bunbl xummnueckoi
1.2 CBSI3U B Pa3IUYHbBIX 2 2 3 9
THUIAX COSTUHCHUH

OCHOBHBIE KJIaCChI
1.3 HEOPraHU4ECKUX 4 1 4 2 3 9
COEIUHEHUH

2 Xumuueckasn mepmoduﬂamuka U KuHemuka

DHepreTuka
XUMHYECKHX MPOLECCOB

2.1

CKOpOCTh XUMHUYECKHX
22 poc 2 4 4 10
peaKI_II/II/I U XUMHYCCKOC
paBHOBECHE

3. Xumuueckue cucmemol

PactBopsl. MeToibl

3.1 OINMMCAHUN XUMHUYECKUX 2 1 4 2 4 10

PaBHOBECHI B pacTBOpax
3JIEKTPOJIMTOB

KosnnoungHsle pacTBOpPHI.
CBoICTBa AUCHIEPCHBIX
CHCTEM

3.2

DNEKTPOXUMHUYECKHE
cucteMbl. OCHOBHbBIE
33 MIPOLIECCHI, 2 4 10
MIPOTCKAOIIUE B
3J'IeKTpOXI/IMI/I'-IeCKI/IX
CHCTEMAX

HUTOI'O 20 4 20 6 28 76

[Ipumeganns: O — ounas (opma oOydenus, O3 — ouHo-3a0uHas popma oOydeHus, 3 — 3aounHas Gopma
00y4IeHUSI.



4.2 CopepxaHue pas3gesioB U TeM AUCUUNSIUHDbI

Paznen 1. CtpoeHue BemiecTs

Tema 1.1 Ilepuoanueckuil 3akOH M TEpHOAMYECKas CHCTeMa XHMMHUYecKuX aneMmeHToB JI.M.
Mengeneesa

OCHOBHBIE LIENIN U 3a/la4d JUCHUIUINHBI, €€ CTPYKTYpa U CBSA3b C AMCUUILIMHAMH B OOIIEH cucTeme
MOArOTOBKM crienuanucta. CTpoeHue atoMa u nepuoanyeckas cucrema .M. Menaeneea. ATOMHBIE siipa U
ux coctaB. M30Tonbl. DIEeKTPOHHbIE 000JIOYKN aTOMOB. XapaKTEPHUCTHKA TIOBEICHUS DJICKTPOHOB B aTOMaXx.
KBanToBo-MexaHnueckast MOJeNb aToMa. THIlbl opOuTasneil 1 MOPSIOK 3allOJHEHHUS SIEKTPOHHBIX YPOBHEH.
IIpaBuno Kneukosckoro. IlpaBuno I'ynaa. Ilepuomuueckas cuctema snemedToB J[.M. Menpaeneesa:
CTPYKTYpa, epHOIbl, TPy, HOATPYMIEL. [lonoXeHne 31eMeHTOB B MEPUOANYECKON cUCTEME. DIEMEHTHI:
s, ,p, d, f. Ilepmogmueckuii 3akoH. Ilepmopgmueckoe W3MEHEHHE CBONCTB XWMHUYECKHX DJIEMEHTOB.
MetaniyecKkue U OKUCIINTENIbHBIE CBOMCTBA AJIEMEHTOB U TPOCTHIX BEIIECTB

Tema 1.2 Buapl XUMHUYECKOM CBSI3U B PA3IMYHBIX THUIaX COCTUHCHUN

KonudecTBeHHBIE XapaKTEPUCTHUKU CBSI3U: SHEPTHS, BaJCHTHBIC YTJIBI, JJIUHA W HAIMPaBICHHOCTH
cBsi3u. OCHOBHBIE BHUJBI XUMHUYECKOH CBS3M — KOBaJICHTHass M MOHHAas. lIpocTpaHcTBeHHass KOH(UTYpamus
Monekyn. Curma, T, JOenbTa - CBs3W. | MOpuam3anus aTOMHBIX opOuTaned. Tumel THOpHIW3ANNHA H
crepeoxumusi Monekyl. KpatHocts cBs3u. HemomsipHas u monsipHas cBsi3b. IlocTosiHHBIE U HaBeAEHHBIC
mumnond. DQQeKTUBHBIE 3apsabpl aTOMOB B MOJIEKyNaX. XapakTepHble OCOOCHHOCTH WOHHOW CBSI3H:
HEHACHIINAeMOCTh ¥ HEHAIPaBJICHHOCTh. MeTauiimdeckas CBsI3b. XUMHUYECKasl CBS3b U CBOMCTBA BEIIECTB.
MexMoneKyIsipHOe B3aUMOJEHCTBUE. DIEKTPOCTATUUECKOE B3aUMOACHCTBIE MONIEKYJ. BomopoaHas CBs3b.
MesxModeKyiapHasi 1 BHyTPUMOJIEKYJISIpHAs: BOJOPOHAs CBA3b. KoMIIJIEeMEHTapHOCTD

Tema 1.3 OcHOBHBIE KJTACCHI HEOPTAaHMYECKUX COSAMHEHHUN

[Ipocteie coenuuenus kuciaopoaa. OKCUIbI: OCHOBHBIC, KUCIOTHBIE U amdoTepHbie. HoMeHkIaTypa
OKCHIOB. XUMHYECKHE CBOHCTBa M NPUMEHEHHE OKCHAOB. [MOpOKCHIBI OCHOBHBIE U aM(OTEpHEIE.
HomenknaTypa u nojgydeHue ruIpoKCuI0B. XUMUYECKHE CBOMCTBA U TPUMEHEHHE THAPOKCUI0B. KUCIOTHI.
HOMGHKJ’IaTypa, MOJIy4Y€HUC, XUMHUYCCKUEC CBOMCTBA U IMPUMEHCHUEC KHCJIIOT. Conn: HOPMAJIbHBIC, KUCJIBIC U
ocHOBHBbIe. HoMmeHknaTypa, mojdydeHHe © CBOWCTBa coyiell. ['eHeTmdeckas CBSI3b MEXAY OCHOBHBIMH
KJIACCAMH HEOPTaHWYIECKHUX COEAMHEHUH.

Paznen 2. Xumuueckasa mepmoouHamuxa u KuHemuKa

Tewma 2.1 DHEpreTnka XUMHUYIECKHUX ITPOIIECCOB.

OJeMEHTBl TEPMOXMMHUHM. OK30 M 3HIOTEPMHUYECKHE PEAKUHU. TepMOXUMHUYECKHE YpPaBHEHHMS.
[TonsiTHe o TemnoTax oOpa3oBaHHA BellecTB. 3aKOoH l'ecca u cieacTBUS W3 Hero. [IpumMepbl mpUMeHEHUs
3akoHa ['ecca ans pacuéra TeroBbIX 3()(hEKTOB pa3IUIHBIX MPOLECCOB. DJIEMEHTHl TEPMOANHAMUKH. 3aKOH
COXpaHEHHUs] DJHEepruv. BHYTpeHHAS OSHEPTrHUs H DHHTAJBNHA. OHTAIBMUS 00pa3oBaHMUS XMMHUYECKHX
coenuHeHnid. CrangaptHas SHTajbnus. IloHsTne o0 sHTponuu. V3MeHeHHe IHTPONHMM MPH XUMHUYECKHUX
mporeccax. CrammapTHas SHTpomwms. OHeprus [m60ca (M300apHO-U30TEPMHUUECKHI ITOTSHITHAT) W ¢
W3MEHEHHE MpH XUMHYECKHX mponeccax. CraHgapTHoe wu3MeHeHWe odHepruu [ub6ca. Hampasienue
XMMUYECKUX npoueccoB. YpasHenue I no0ca-I'enpmronsua. TepMoaguHaMiuuecKie pacaETsl

Tewma 2.2 CKOpOCTh XUMHUYICCKUX PEAKIIUNA U XUMHIECKOE paBHOBECHE

CKopocTh XMMHUYECKUX PEaKLUil B TOMOT€HHOM U reTeporeHHO cucreMax. 3aBUCUMOCTh CKOPOCTH
XUMHMYECKOM peaklHMH OT KOHIUEHTpAIMH pearhupyrollux BemlecTB. 3akoH AeicTByronux macc. KoHcTanTta
CKOPOCTH PpeakUHH. 3aBHCUMOCTb CKOPOCTH XMMHYECKHX PEaKLUil OT TeMmmeparyphl. TemmepaTypHbIA
koadurment ckopoctu peakuuu. [Ipasuno Baut-T'odda. [Torstue 06 sHepreTueckoM Oapbepe, aKTHBHBIX
YacTUIaX M JHEPruM aKTUBAlMK. YpaBHEeHHE AppeHuyca. llepexogHoe cocTosiHUE (aKTUBHPOBAHHBIN
KoMIuiekc). VICTHHHAs SHEeprusl akTUBalMU 3JIeMEHTapHOU peakuuu. OOpaTUMble 1 HEOOpaTUMBbIE PEaKLUH.
XuMHYecKoe paBHOBECHE B TOMOT€HHBIX M IeTeporeHHbIX cucTemax. KoHcranta paBHoBecus. CMmelieHne
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XUMUYCCKOI'0 paBHOBECHUA. q)aKTOpLI, BJIMAIOIINE HAa CMCHICHHUEC XMMUYCCKOI'0 PABHOBECHA. HpI/IHHI/IH Jle
IIaremnse. MGTOZ[LI YHpaBJICHUA TCXHOJOTMYCCKUMU IIPpOHECCaMi, OCHOBAHHBIC Ha M3MCHCHUC CKOPOCTHU U
CMCIICHUU XUMHNYECKOI0 paBHOBECHA

Paznea 3. Xumuueckue cucmemoi

Tema 3.1 PacTBOpBl. MeTOIBI OMHCAHM XMMHUYECKIX PABHOBECHH B PACTBOPAaX AJIEKTPOIUTOB.

PacTBOopel Kak TOMOTCHHBIE MHOTOKOMIIOHCHTHBIE CHCTEMBI. XUMHYECKHE TMPOIECCHl IpHU
oOpazoBanuu pactBopoB. ConbBartanus. [unparnas teopus pactBopoB J[.M. Menneneea. ['mapatsl u
conpBaThl. V3MEeHeHWe SHTATBIUN W SHTPONHUH MPH PAaCTBOPEHHH. PacTBOPHMOCTH KHUIKHX, TBEPIABIX U
ra3000pa3HbIX BEIICCTB B YKHIKOCTSX. BiHMsSHME Ha PacTBOPHUMOCTH MPUPOJBI KOMIIOHEHTOB pacTBOpa,
TeMIiepaTypsl W JaBieHWs. HachillieHHbIe, HEHACHIIICHHBIE M TEPEChIlleHHbIe PacTBOPHL. Paznmndnbie
CIIOCOOBI BBIPAKCHUS KOHIIGHTPAIIMHM PAacTBOPOB M WX B3aWMHBIC IMepecuéThl. Pa30aBiieHHBIE pPacTBOPHI
HeaNleKTpoauToB. MpeansHble pacTBopbhl. OcMmoc. OcMmoThmyeckoe JaBiieHue. Teopus pa30aBICHHBIX
pactBopoB Bant-I'odda. [laBneHme HACHIIICHHOT0 I1apa-pacTBOPHUTENS HaA pacTBOpoM. Jlmarpamma
cocTosiHMS pacTBOpoB. [loHkeHMe naBineHHs mapa-pacTBOpoB. KommuratuBHbIE CBOMCTBa pPacTBOPOB.
[ToBbIIeHHE TeMIepaTyphbl KUIIEHHUS PACTBOPOB M MOHMKEHUE TEMIIEPATyphl UX KPUCTAIUIM3ALUU. 3aKOHBI
®pancya-Mapu Payis. MeTtoabl onpeaesieHus MOJIEKYISIPHBIX Macc pacTBOPEHHBIX BemiecTB. Kpuockonus u
A0YITHOCKOTTUS

Tema 3.2 Komnongasie pactBopsl. CBOWCTBA AWCTIEPCHBIX CHCTEM

Hucnepcusie cuctemsbl. Kiaccudukanus IUCTIEPCHBIX CHUCTEM: TI0 pa3Mepy HYacTHIl IVCIIEPCHOM
¢da3el, 1Mo arperaTHoMy cocTosiHUIO (a3 cucTembl. Kiacchl TreTeporeHHBIX JAUCTIEPCHBIX CHUCTEM.
Komnmoumusie cucrembl. JInodoOHBIE KOIOWIHBIE PacTBOPHI (307M). PacTBOpPBI BBICOKOMOIEKYIISPHBIX
coequdenuii (BMC) winu nuoduibHbie Kojutouabl. CocTaB U CTpOCHHE JTHOGOOHBIX KOJUIOMIOB (MHUIIEILIA).
JBoitHO#N snexTpuueckuii ciaod. CTpoeHue 3011 umoxuaa cepedpa. MeToabl MONyueHHS KOJJIOMAHBIX
pPacTBOpOB: KOHJAEHCAIs, AWCIEPTHpOBaHMEe W TenTh3anusd. CBOWCTBa KOJUIOWIHBIX CHUCTEM. MeTombl
OUMCTKHM KOJUTOMJHBIX CHUCTeM. AjcopOmus u e€ pa3sHOBHIHOCTH. MCmoib30BaHHE B TEXHOJIOTHUYECKHUX
mporieccax

Tema 3.3 DOnekrpoxumudeckue cucTeMbl. (OCHOBHBIE  TIPOIECCHI, IPOTEKAIOIIHE B
ANEKTPOXUMHUUECKHX CHCTEMaX

Crenens oxucnenus. OkucnurenbHO-BoccTaHOBUTENbHBIE peakunu (OBP). Onextponnas teopust OBP.

Knaccudukarnust OBP. Baxnelinie OKUCIUTENN ¥ BOCCTAHOBUTENH. BiusHue cpeasl Ha mpotekanue OBP.
ONEeKTPOHHO-UOHHBIE OalaHChl. OJIEKTPOXHMHS. JIEKTpoXuMUdeckue mporecchl. ['ereporennsie OBP.
[MonsiTrie 00 3JEKTPOAHOM MOTECHIMATE U (HAaKTOPBI, BIMSIONINE HA UX BeIMUUHY. [IOHATHE O CTaHIAPTHBIX
MOTeHIMaNaXx. BomopomHbIA (CTaHAAPTHBIN) 3NeKTpoAd. [ anbBaHWYecKHe JIIEMEHTHI. Psj HanpspKeHUd
MeTauioB. YpasHeHue Hepucra. KoHIEeHTpannoOHHBIE D2IeMEHTH. TOIUIMBHBIC SJIEMEHTBL. DJIEKTPOIIH3.
DNEKTPONIU3 C PACTBOPUMBIM U HEPACTBOPUMBIM aHOJOM. OJEKTPOXUMUYECKUN HSKBUBAJICHT. 3aKOHBI
Qdapazes. Bbrxon o ToKy. DIEKTPOTUTHYECKOE TTOTyIeHNE METAILTOB. DIEKTPOJIH3 PACTLIIaBOB.

4.3 CopepxaHue nabopaTopHbIX padoTt

Pa3gen (TeMa) AMCHUNIMHBI Tema 1a0opaTopHOii padoThI

Pasznen 1: CTpoeHuUe BellecTn

1.1 Ileproauyeckuii 3aKOH M MEPHOAWYECKAs CHUCTEMaA o
Mertannael. duzndeckue CBONCTBA METAIIIIOB
xumudeckux anmemenToB .M. Menneneera

1.2 Buabl XMMHUYECKOM CBA3M B Pa3IMYHBIX THUIAX
. XuMUYeCKasi CBSA3b U CTPOEHUE MOJIEKYJI
COCIMHEHUN




Pa3gen (TeMa) AyCHUTNJIMHBI Tema 1a0opaTopHOii padoThI

1.3 OCHOBHEBIE KJI1aCChl HCOPraHn4CCKux XHUMHUYECKHE CBOMCTBA KHCIOT M OCHOBaHHM.
COC,Z[I/IHCHI/Iﬁ. CTCXI/IOMGTpI/ILICCKI/IG paC‘léTBI u | I'eneTrnyeckas cBsI3b MCKAY OCHOBHBIMH KjIaCCaMH
KOJIMYCCTBCHHBIC 3aKOHBI XUMHUHU HCOPraHn4CCKUX COC,Z[I/IHGHI/II;’I

Pazgen 2: XumMmn4deckas TEPMOJUHAMHUKA U KHHETHKA

@aKTOphl, BIUAIOMIME HA CKOPOCTh XMMHUUYECKUX
2.1 DHepreTHKa U KHHETUKA XUMHUYECKUX MIPOLIECCOB

peaxuuit
2.2 DHepreTrKa XMMAYECKUX ITPOIIECCOB Kopposus metamnos
2.3 XuMHUY€CKO€E paBHOBECHE XUMHUECKOE paBHOBECHE

Paznen 3: Xumuuecxkue cucmemol

3.1 PactBoprl. Meronpl ONMCAaHWN XHMHUYECKHX [Ipurorosnenne pacTBOpoB pa3nu4YHOI
PaBHOBECHI B pacTBOpPax JIEKTPOIIUTOB. KOHIIEHTpaIi

3.1 PactBOphrl. Meronbl OnmMcaHWN XUMHUYECKHX .
Honnoe npousBeaenue Boabl. ['uaponus coneit

paBHOBeCHﬁ B paCTBOpax 3JICKTPOJIMTOB.

3.1 PactBoprl. Meroapl ONMCAHUM XUMUYECKUX KauecTBeHHBII W KOJMYECTBEHHBIM  aHAIIN3
paBHOBECHH B pacTBOpPaX AJIEKTPOIUTOB. KaTHOHOB U aHWOHOB

4.4 CopepxaHue NpPakTUYECKUX 3aHATUN
JlucuuiiuHa He peaycMaTpUBaeT NpakTUYeCKue paboThl

4.5 KypcoBas paboTa

JlucuuiiuHa He peaycMaTpUBaeT KypcoBYIO paboTy.

4.6 KypcoBou npoekT
Z[I/ICI_II/IHJ'II/IHa HC IpCAyCMaTpuBacT KprOBOfI IIPOCKT.

4.7 CamocTosiTenbHas pabota. KOHTponb camocTosaTenibHOM pPaboThbl

B CaMOCTOSTCIIbHYIO pa60Ty CTYACHTA BXOAUT NOATOTOBKA K 3aHATHUAM IIO AUCHUIIIIMHE HYTéM HU3YUCHUS
TCOPCTUYCCKOTO MaTepHuajla IO HCTOYHHUKAM, YKA3dHHBIM B TICPCUHC OCHOBHOH H ,Z[OHOJIHI/ITCJII)HOﬁ
JTUTEpaTypHl, BBHIIOTHEHHE Jab0opaTOpHBIX padoT, odopmiieHHe 1ab0paTOPHBIX paboOT W MOJATOTOBKA K HMX
3alIuTe.

KoHTpoJIb caMOCTOATEIIEHOM PabOThI OCYIIECTBIISCTCS B X0/I¢ JTa0OPaTOPHBIX 3aHITHH.



5 ®oHAO OUEHOYHbIX CpeacTB ANA MNpoBeAeHUs MNPOMEXYTOYHOMN
aTTecTtauumm obyyvaroLmxca no gucumniamHe (Mmoaynro)

5.1 OnucaHuMe nokKasaTenem W KpPUTepMeB OLEHUBAHUA KOMIMETEeHUUN,
onucaHue LKan oueHMBaHusA

IToxka3arean
Onucanne moxkasareJst
OLICHUBAHUA

OOydJaeMBIii ~ HEMOHCTPHPYET CIIOCOOHOCTH K TIONHOM  CaMOCTOSTEIBHOCTH
(momyckaroTcsi KOHCYJBTALMU C IIPEIoJaBaTeeM 0 COIYTCTBYIOIIMM BOIIPOCaM) B
BEIOOpe crmocoba pemieHus HEW3BECTHBIX WM HECTaHJApTHBIX 3aJaHud ¢
HCIIOJIB30BAHUEM 3HaHPII>i, yMCHI/Iﬁ MU HAaBBIKOB, IOJYYEHHBIX B XOJC MNPOBCIACHUA
O11eHKa «OTITITIHOY OCBOCHHS JMCIUIUIAHBI, CJICIYeT CUYUTATh KOMIICTCHIIUIO C(HOpPMUPOBAHHON Ha

(3a4TeHo) BBICOKOM ypoBHe. [IprcyTcTBre COPMUPOBAHHON KOMIIETEHIIMN Ha BHICOKOM YPOBHE
O3HaYaeT CIIOCOOHOCTh CTYAEHTa K €€ JalbHeHlIeMy caMOpa3BUTHIO M BBICOKOH
aNanTUBHOCTH  NPAKTHYECKOTO NPUMEHEHHS K  U3MCEHSIOIUMCS  YCIOBHAM
podecCHOHANBHON 3a1auH.

OOy4JaeMBIii TEMOHCTPHUPYET CAMOCTOSTEIBHOE TPHMEHEHWe 3HAHWH, YMEHHHA U
HaBBIKOB IIPH pPELICHUM 33JaHUH, aHAJOTHYHBIX TEM, KOTOpbIE IPEIOCTABIISII
npenoaaBaTeyib MpyU NMOTCHIHUATIbHOM (bOpMI/IpOBaHI/II/I KOMIETCHINH, IMOATBCPKIACT
HalMuue CcOpMHPOBAHHOW KOMIIETEHIMH, NpUYeM Ha Oojee BBICOKOM YPOBHE.
Hannune c(OpMUPOBaHHOI KOMITETEHIIUH Ha MTOBBIILIEHHOM YPOBHE
CaMOCTOSITEIILHOCTH CO CTOPOHBI 00y4aeMoro Npu ee MPakTH4YeCKON AEMOHCTPALUH B
XOJIe peLIeHUsl aHaJOTMYHBIX 3aJaHUIl CleqyeT OIEHMBAaTh KaK MOJOXKHUTEIbHOE U
YCTOMUUBO 3aKpPEMJICHHOE B IPAKTUYECKOM HABBIKE.

Or11eHKa «XOPOIIIOY»
(3a4TeHo)

OO0y4JaeMbIii TEeMOHCTPHPYET CAMOCTOSATENFHOCTh B NMPUMEHEHUH 3HAHWN, YMEHUH U
HaBBIKOB K DEIICHWIO Yy4YeOHBIX 3aJaHWi B IIOJHOM COOTBETCTBHH C 00pa3moM,
JAHHBIM TIpENoJaBaTesieM, IO 33JaHUAM, PEIICHHE KOTOPhIX OBUIO MOKa3aHO
MpernoaaBaTesieM, cleyeT CYUTaTh, 4YTO KOMIIETEHIIMs COPMUPOBaHa, HO €€ YPOBEHb
HEIOCTaTOYHO  BBICOK. [IOCKOJBKY  BBUIBICHO Hajiuyue C(HOPMHPOBAHHOM
KOMIIETEHIIHH, €€ CIIEAYET OIIEHUBATh MOJIOKUTEIFHO, HO HA HU3KOM YPOBHE.

OreHka
«yIIOBJIETBOPHUTEIHHOY
(3aureHo)

OOydJaembIii HEe crOocoOEH CaMOCTOSTENBFHO TPOJEMOHCTPHPOBATH HANWYHE 3HAHUN
IPU PEeIICHUH 3aaHHil, KOTOpble OBUIM MPEICTaBJIECHBI NpEroJaBaTeleM BMECTE C
Ouenka 00pa3noM HMX pelIeHHs, OTCYTCTBHE CAMOCTOATEIBHOCTH B IIPUMEHEHUM YMEHUS K
«HEYIOBIETBOPUTEIHHO» | MCIOJIb30BAHUIO METOOB MPOBEACHHS MPEA- AUTUIOMHON NPAKTUKU U HECTIOCOOHOCTD
(e 3auTeHO) CaMOCTOSITEJIBHO IIPOSIBUTH HAaBBIK IOBTOPEHUS PELIEHMs IIOCTABJICHHOM 3a1adM o
CTaHOApTHOMY 00paslly CBHIETENBCTBYIOT 00 OTCYTCTBHH c(OpMUpPOBaHHOI
KOMIICTCHIIHH.

5.2 TunoBble KOHTPOJIbHbIE 3af4aHNUA UMN UHble MaTepuanbl, HeobxoauMble
ANs OUEHKU 3HaHUWN, YMEeHUM u (UNn) HaBbIKOB, XapaKTepM3yroLWwmXx 3Tanbl
¢hopmMmmpoBaHua KOMNeTeHUMN B NpoLecce OCBOEHUA obpa3oBaTesibHOMN

nporpammbil
Kauecmeennvwiii gonpoc: yKaxute TUIIbI XUMHUYECKHUX CBSI3EH.

3a0aua: CoctaBbTe IEKTPOHHBIE (OPMYJIBI ATOMOB 3JIEMEHTOB. IlokaxkuTe pachpeneneHne 3THUX
aTOMOB IT0 KBAaHTOBBIM (9HEPTeTHUYECKUM) STUeKaM B CTAOMIFHOM U BO30YKJIEHHOM COCTOSHHUSX.

3adaua: OueHUTH BO3MOKHOCTh XMMHUYECKOW KOPPO3MH METalula B 33JaHHBIX YCJIOBHSIX, OAOepuTe
METO/IbI 3aLIHTHI.
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5.3 TlepeyeHb BONPOCOB ANSi UTOFOBOIO KOHTPOSIA NO AUCLUMNIINHE

1. Crpoenune atoma. KBaHTOBO-MexaHHUeCcKass MOJENb aroMa. THIBI OpOHTaneld W MOPSIOK
3aIOJIHEHUS 3IEKTPOHHBIX ypoBHEH. [IpaBuno Kieukosckoro. [lpasuio I'yana. 3anper Iaymnm.

2. ITepuoauueckas cucrema snemenToB J[.M. MenjeneeBa: cTpykTypa, NEPUObI, TPYIIIIHI,
noarpynnel. [TonoxeHue 21eMEHTOB B IEPUOJUUECKON cUCTeMe. DIeMEHTHI: s, ,p, d, f.

3. ITepuoanueckuii 3akoH. [lepruouueckoe n3BMEHEHHE CBOMCTB XUMUYECKUX AJIEMEHTOB.

4. OcobeHHOCTH KOBaJICHTHOH CBsI3U. HachlaeMoCTh 1 HalpaBJIEHHOCTh KOBaJICHTHOMN CBSI3H.
Curma, i, 1enbTa - CBA3H.

5. I'mOpuanzanust aToMHbIX opOuTaneil. Tunbl TUOpUIU3ALMUA M CTEPEOXUMHSI MOJIEKYI.
Kpatnocts cBs3u. IlonsapusyeMocTs KOBaJIGHTHOM CBSI3H.

6. WonHas CBA3b Kak KpalHMH cioydail NOJPU3allMA KOBAJIEHTHOM CBSI3U. XapaKTEpHbIE
0CcOOEHHOCTH MOHHOM CBSI3U: HEHACHIIIAEMOCTh U HEHAIPaBJICHHOCTb.

7. Mertannuueckas cBS3b U CBONCTBA BEHIECTB C METAININYECKOH CBA3BIO.

8. BonoponHast cBsizb. MexMomeKkyssipHas M BHYTPHUMOJIEKYJISIDHAs BOAOPOIHAsl CBS3b.
BnusiHue BoJIOpOIHOM CBSI3U HA CBOMCTBA BEIIECTB.

9. Xumus s-3nemenToB (I rpynna ri1. noarpymnmna).

10. Xumus s-3nementos (Il rpymma rir. moarpymma).

11. Xumust p-anementos (Il rpynna ri1. moarpymnma).

12. Xumust p-anementos (IV, V rpynna ri1. noarpymnma).

13. Xumus p-anementoB (VI-VII rpynma ri. moarpymnma).

14. XapaKTepuCTUKA [IEPEXOHBIX METAILIOB.

15. Oxcunpl: OCHOBHBIC, KHCIOTHBIE U aMmdoTepHble. HoMeHknaTypa okcuaoB. XUMHUYECKHE
CBOICTBA U IPUMEHEHUE OKCHUJIOB.

16. I'unpokcunsl ocHoBHBIE W amdoTepHble. HoMeHknaTypa W TOJIy4YeHUE THIPOKCHIIOB.
XHUMHYeCKHe CBOICTBA U PUMEHEHHE I'MIPOKCHIIOB.

17. Kucnorel. Homenknarypa, nosydeHne, XUMHYECKHE CBOWCTBA U IPUMEHEHHUE KUCIIOT.

18. Conu: HopManbHbIE, KUCIIbIe U OCHOBHEBIE. [lonyueHue u cBOMCTBa CONEeH.

19. XUMHS KOMILUIEKCHBIX COCTUHEHMI.

20. XHUMHYeCKHE CBOMCTBA IPy30B, IEPEBO3UMBIX CyaMH.

21. Kiaccel n xumust noxkapa. Buasl 1 xumuueckasi Ipupo/ia BO3ropaHus

22. KonnuecTBeHHbIE 3aKOHBI XMMHUHU: 3aKOH COXPAHEHHUS MACChl, 3aKOH COXPaHEHHS SHEPTHUH,
3aKOH DKBUBAJIEHTOB U KPATHBIX OTHOIIECHUH.

23. OK30 ® 3HIOTEepMHUUecKue peakuuu. [loHsTHE O TernoTax oOpa3oBaHMs BEIICCTB. 3aKOH
I'ecca u cnencTBUs U3 HETO.

24, OneMeHThl TEePMOAMHAMUKU. 3aKOH COXpaHeHHA HHEepruu. BHYTpeHHSS SHEprus H
sHTanbnus. [lonsatue o0 suTponuu. I3MeHeHne SHTPONNH MTPH XUMUYECKUX MPOLIECCaX.

25. Oneprust ['mbbca (M300apHO-M30TEPMUYECKHII TOTEHNHAN) W €€ UW3MEHEHHe IIpU
XMMUYECKUX npoueccax. YpaBHeHue I'uooca-Ienpmrospia.

26. 3aBHUCHUMOCTh CKOPOCTH XMMHUYECKOH PEaKIMHM OT KOHLEHTpAUM pearupyrolx BEIECTB.
3akoH aeWcTByromux Macc. KoHcTaHTa CKOPOCTH peaKITu.

27. 3aBUCUMOCTh CKOPOCTH XHMHUECKHMX pEakIUil OoT Temmeparypel. lemrmeparypHbIit
ko3 dunuent ckopoctu peakuuu. [Ipasuno Bant-I'odda.

28. [lonste 00 »HepreTHyeckoM Oapbepe, AKTHUBHBIX YaCTHLIAX M JHEPIUM aKTHBALIUH.

Ypasuenne Appennyca. IlepexomHoe cocTosHEe (AaKTHBHUPOBAHHBIM KOMIUIEKC). VIcTWHHAs »HEprus
AKTHUBAIINH YJIEMECHTAPHON pEeaKITuu.

209. ['omorennslit U reTeporeHHbINA KaTanu3. [loHaTHE 0 MEXaHU3ME KaTATUTUYECKUX MPOIIECCOB.
Ponp apcopOmim B reTeporeHHOM Kartanm3e. Karamms3aTtopbl: MTUCTIEPCHOCTB, CIIEKaHWE, KaTaTHuTUIECKHe
stbl. THTHOUTOPBIL.

30. OOpaTtumble M HeoOpaTUMbIC pPEaKIMH. XUMHUYECKOE PABHOBECHE B TOMOTCHHBIX U
reTeporeHHbix cucremax. KoHcranta paBHoBecus. CMelieHue xumuueckoro paBHoBecud. [Ipunuun Jle
[ITarense.

31. PaCTBOpI)I KaKk TOMOI'CHHBIC MHOI'OKOMIIOHCHTHBIC CHUCTEMBbI. COHLBaTaHI/IH. FI/II[paTHaSI
Teopus pactBopoB (.M. Menneneesa.

32. PazbaBneHHbIe pacTBOPBI HERJIEKTPOIUTOB. M ieanbHble pacTBOPEI.

33. Ocmotnyeckoe JaBieHre. Teopust pa30aBleHHBIX pacTBopoB Banr-T'odda. [lanenue

HACBINICHHOI'O MTapa-paCcTBOPUTEIIA HaZl paCTBOPOM. IloHmxenue JAAaBJICHHUA ITapa-pacTBOPOB.
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34, 3akonsr Opancya-Mapu Pays.

35. Metonsl omnpeneiacHUs MOJEKYJIIPHBIX Macc pacTBOPEHHBIX BemlecTB. Kpuockonus u
30YILTHOCKOITHSL.

36. Teopust snekrponutuueckot auccoumannun C. Appenuyca. CreneHb IUCCOLUALMU
AJIEKTPOJIUTA K €T0 CBI3b C H30TOHHMYSCKUM KOI(PPHUITHECHTOM.

37. CunbHble U crabble >NeKTpoiuThl. KOHCTaHTa JuicconMaliy claOblX SJIEKTPONUTOB U €&
CBSI3b CO CTEMEHBIO AUCCOLMALMK. 3aKoH pa3baBienus OcTBaibaa U Mpeesibl ero IPUMEHEHUS.

38. Honnble paBHOBecHS B pa30aBlieHHBIX pPacTBOpax AMEKTPoInToOB 1 Teopus C. AppeHnyca.

40. Bonopoanstit mokazarens pH. Uuaukaropsl. Jucconuanus Boasl. oHHOE mpou3BeAcHUE
Bozbl. CTyneHyarast IMCCOLMALUS CIa0bIX IIEKTPOIUTOB.

41. OOMEeHHBIE peaKIu MeXIy MOHaMH. Y CIIOBHS MPAKTHYECKOH HEOOpaTMMOCTH MOHHBIX
peakiuii.

42. lunponu3 coneit. Pasnmuunsle cmydan rugponusa. Crenenp Tuaponusza. BrusHue
TEeMIIEpaTyphl U KOHLIEHTPALMU Ha CTeNeHb ruaponun3a. Koncranra rugponusa.

43. Ancopbuys u €€ pa3HOBUIHOCTH.

44. Hucnepcusle cuctemsl. Kitaccugukarus. Kitaccel reTeporeHHbIX AUCTIEPCHBIX CHCTEM M HX
XapaKTepUCTHKA.

45. Komnonnasie cucremsl. JInogoOHbIE B THOGIIbHBIE KOJUTOMAHBIE pacTBOpEL. CocTaB U
cTpoeHne THOPOOHBIX KOJUTOUIOB (MHIIEILIIA).

46. MeTtoas!l NOAy4YeHHs KOJJIOMIHBIX PacTBOPOB: KOHJAEHCALMH, AUCIEPTUPOBAaHUS U MENTH-
3aIHH.

47. ArperaThBHasT ~ yCTOWYHMBOCTh JIMOPOOHBIX  KoJumownoB. Koarymsamws — mrodoOHBIX
KoytouoB. (DakTOphl, BBI3BIBAIOIIME KOATYJSAIUIO. MeXaHu3M W KHHETHKAa KOaryJsiIuu  30Jed
JNIEKTPOIUTAMH.

48. CBolicTBa KOJUIOUJHBIX CUCTEM. JIBOMHOM 5JEKTPUUYECKUH CIOH U 3JIEKTPOKUHETUYECKUE
SABIICHUS. DIEKTPodopes3 U 3IEKTPOOCMOC.

49. Kunernueckas ycroitunBocts 30meid. Cenumentanus. duddyzus.

50. OxucnurenbHO-BoccTaHoBUTENbHBIE peakiun (OBP). Knaccudukanus OBP. Baxueiinme
OKHCIIUTENN U BOCCTAaHOBUTENU. Binsanue cpeapl Ha nmporekanue OBP.

51. lanpBaHnueckue sneMeHThl. YpaBHeHHMe HepHcra. OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIE
MOTEHIIUAITBI.

52. DIIEKTPOJIU3 PACTBOPOB U BJIEKTPOJIU3 PACIIIABOB COJIEH.

53. OcHOBHBIE BHIBI KOPPO3UH. DJIEKTPOXUMHUYECKAss KOPPO3US METauIoB. MeTOIbl 3alUTh
METaJIJIOB OT KOPPO3HH.

54. Crpoenne u kinaccuukanus moruMepoB. Mornomepbl. Onuromepsl. ['eomerpuueckas
(hopMa MakpoMoOJIeKysl. I OMOTIOIMMEPHI ¥ TeTePOIIOTMMEPHI (COMOTMMEPHI).

55. TepmorutacTuuHble 5 TEPMOPEAKTUBHBIE IIOJIUMEDHI. IosnucTtupoir.
denonpopMaIbIETUAHBIE CMOJIBI.

56. Peakuuu nonumMepusanuu 1 peakuuy NOJMKOHIEHCALMH.

57. CBolicTBa TTOJIIMMEPOB.

58. Kayuyku: HarypalbHbli M CHHTETHYECKMH Kayuyykd. Buzpl, cBoiictBa. Pe3una.
Bynkanusanus kaydyka.

59. BonokHna: HaTypanbHbIE, HCKYCCTBEHHbIE, CHHTeTHYeCKHE. BUIbl CHHTETHYECKUX BOJIOKOH.
Cnioco0Os1 popmoBanms. OtaenbHble peactaButenn. Jlapcan. KanpoHn.

60. AMUHOKHUCIIOTHI, O€JKH: CTPYKTYpa, QYHKIHH B IPUPO/IE.

61. JHK u PHK. Hykneotunst. Crpykrypa JIHK u PHK.

62. [Tonmmcaxapuapl: Kpaxmal, IeiuTono3a, MHyauH. CocTaB M CTpOeHHE, OCOOCHHOCTH
Kpaxmaja U [eJITI0JI03bI.

63. KauecTBenHnslif ananu3. XMMHUYeCKHe U HHCTPYMEHTAIbHbIE METOBI aHAJIN3a

5.4 MeToauyeckue pekomeHAauun K NnpoBeAeHUI0 UTOrOBOro KOHTPOss No

ancumnrivuHe
Ha uToroBsIii KOHTPOJIb BEIHOCHUTCS YICOHBIN MaTepral, paCCMOTPEHHBIN Ha JIEKIIMOHHBIX U JIA00PATOPHBIX
3aHATHUSAX, A TAK)KE TEMBI, KOTOPBIE OBLIH MPEJIOKEHBI ISl CAMOCTOSTETFHOTO N3YIEHHSI.
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@opMoOil TIPOBEAECHUST WUTOrOBOTO KOHTPOJS IO JAaHHOW JIMCUMIUIMHE SIBJISIETCS SK3aMEH, KOTOPbIN
MIPOBOJIUTCS B YCTHOU (hOpME C HCIIOJb30BaHHUEM OHIICTOB, COJEPIKAIIMX TEOPETUUYCCKYIO U MPAKTHYCCKYIO
4yacTh. Takke JOMyCTHMO MPOBEJACHUE UTOTOBOTO KOHTPOJS B MUCbMEHHOU (opme. O dopMe npoBeaeHUs
HUTOTOBOTO KOHTPOJISl CTYACHTHI JJOJKHBI ObITh OTOBEIICHBI 3201aroBpeMEHHO.

Bo BpEMs TIOATOTOBKU K OTBETY HA 5K3aMCHC UCITIOJIb30BaHUC cnpasquoﬁ JIMTCPATYPhI HC JOITYCKACTCA.

6 [llepeyeHb OCHOBHOM W [AOMOJSIHUTENILHOU Yy4YeOHOW nuUTepaTypbl,
HeobxoaAMMon Ansa 0OCBOGHUA AUCLUNNUHbI (MOoAaynA)

6.1 OcHoBHas y4yebHas nuTepaTtypa

1. [Henucona, E. C. Aramutudeckas xumus : yueoHoe mocoobme / E. C. [lenucora. - Omck : OUBT,
2011. - 162 c.- Pexxum nocryma:http://liboivt.wixsite.com/biblioteka

2. Henncona, E. C. Koncnekr nexmwii mo nucruminHe "Xumus" : yaeOHoe mocooue / E. C. Jlenucona.
- Omck : OMBT, 2009. - 165 c.- Pexxum moctyma: http://liboivt.wixsite.com/biblioteka

3. HepraueBa, U.H. I'mnponus coneit : yaeOHoe mocodue / M. H. lleprauesa. - Omck : OUBT, 2011. -
25 c.- Pexxum poctyma:http://liboivt.wixsite.com/biblioteka

4. Jeprauesa, 1. H. Xumusi mucnepcHBIX cHCTeM : ydeOHO-MeToIu4eckoe mocolue st CTYIACHTOB
OYHOM 1 3a09HOU (hopM o0yueHwus Beex crienmanbHoctelr / W. H. Jleprauesa. - Omck : OMBT, 2009.
- 22 c.- Pexxum mocrtymna: http://liboivt.wixsite.com/biblioteka

5. JHeprageBa, M. H. XuMmHs KOMIUIEKCHBIX COCIWHEHHH : y4eOHO-METOAWYECKOE IOCOOue s
CTY/ICHTOB OYHOW ¥ 3a04HOH (hopMBbl 00yueHHs Bcex cnenuanbHoctedt / M. H. deprauea. - OMmck :
OHUBT, 2010. - 36 c.- Pexxum poctyma:http:/liboivt.wixsite.com/biblioteka

6. [epragesa, 1. H. Xumus mommmepos : yaeoHoe mocobue / M. H. [leprauesa. - Omck : OMBT, 2011.
- 82 c.- Pexxum moctymna: http://liboivt.wixsite.com/biblioteka

7. 3amaun m ynpakHeHH 10 o0Ieit xumu : yaeOHoe mocodue / mox pex. H. B. KopoBuna. - 4-¢ usm.,
nepepad. - M. : Bricmras mkona, 2008. - 256 c.

6.2 [JononHuTenbHasa y4yebHasa nutepaTtypa

1. Bonkos, B. A. Bopratommecss xuMuku Mupa : Ouorpadudeckuii cnpas. / B. A. Bonkos, E. B.
Bomnckuii, I'. U. Kysnenosa. - M. : Beicmas mkoza, 1991. - 656 c.

2. Tempdpman, M. U. Kommonmnas xwumus: yaeouuk / M. U. T'empdpman, O. B. KosameBuu, B. I
ocTpatoB. - 5S5-¢ m3a., crep. - CII6. : Jlams, 2010. - 336 c.- Pexmm pocryma:
http://e.lanbook.com/view/book/4029/

3. Jenucosa, E. C. MeTogudeckne yka3aHus K KOHTPOJIBHBIM paboTtam 1o aucuurummae "Xumus" / E.
C. lenucosa. - Omck : OUBT, 2009. - 60 c.- Pexxum nocryma: http://liboivt.wixsite.com/biblioteka

3. [enucosa, E. C. Metognueckue yka3aHus K JabopatopHsiM padoram o auctuiuimae "Xumus" / E.
C. lenucosa. - Omck : OUBT, 2009. - 26 c.- Pexxum nocryma: http://liboivt.wixsite.com/biblioteka

4. Jleprauepa, . H. MeToauueckue ykazaHus 10 U3YUYECHHUIO AUCUMIUIMHBI "XuUMHS" : Ui CTYJAEHTOB
OYHOTO U 3a04. 00y4eHus Bcex cnenuanbHocteit / M. H. [eprauesa. - Omck : OUBT, 2009. - 28 c.-
Pexxum mocryna: http:/liboivt.wixsite.com/biblioteka

5. HepraueBa, M. H. Xumms. Tector mms moxarotoBku Kk denepanbHOMY WHTEpHET-IK3aMeEHY : cO.
tectoBbix 3amanumii / W. H. JlepraueBa. - Omck : OUMBT, 2011. - 88 c.- Pexum
noctyna:http://liboivt.wixsite.com/biblioteka
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6. Koposun, H. B. O6mas xumus : yueonuk / H. B. KopouH. - 11-e u3z., crepeorun. - M. : Beiciias
mkoia, 2009. - 558 c.
7. Xumus: yueonux/[non pea. JI. H. baunosal.- CIIB.: Jlaup, 2012. - 480 c.- Pexxum nocryna:

http://e.lanbook.com/view/book/4040/

6.3 lepuopgunyeckne nspaHus
8. Xumus u xusHb - XXI Bek [TekcT] : HayyHO-NOMyNApHBIN KypHalL. - M. : XuMus u xu3Hp, 1996 - . -
Brixoaut exxemecsiuno. - ISSN 1727-5903

7 [MepeyeHb pecypcoB UHGMPOPMALUMOHHO-TENEKOMMYHUKALMOHHOMN
cetn "UHTepHeT" (manee - cetb "WHTepHeT"), HeobOXxoaMMbIX ANSA
OCBOEHUA AUCLUNIUHBLI (Moayns)

1. DnexktponHas  OuwOmmoreuHass  cucremMa  «JlaHp»  [OnekTpoHHBIH  pecypc]. —  Pexum

noctyna:https:/e.lanbook.com/
2.  Hayunas smextpoHHas OuOnmoreka [DNeKTpoHHBIN pecypc]. — Pexxum moctyma: https://elibrary.ru/

3. Marematnuecknit  mopran  «EqWorld»  [OnextponHbIii  pecypc]. — Pexum  mocryma:

http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
4. DOmnexktponnsrii katanor HI'ABT [OnexTponHsIi pecypc]. — Pexum goctyna: http://libcat.nsawt.ru/

8 [llepevyeHb WH(POPMALUMOHHLIX TEXHONOMMN, UCNONb3yeMbIX MNpwu
OoCylueCTBJIEHMM oOOpasoBaTenibHOro npouecca nNO AUCUUNSINHE
(mopynio), BKMYaA nNepeyvYeHb MNpPoOrpaMMHOro obGecneyeHust U
MH(OPMaLMOHHBLIX CNPaBOYHbIX CUCTEM (NMPU HEOBXOAUMOCTH)

1. MS Excel. Marematnueckie BIUUCIEHNS
2. Matlab. Maremarnueckue BEIYUCIEHUS

9 OnucaHne mMaTepuanbHO-TeXHU4YeCKon 60a3bl, Heobxoammon pAns
ocyLlecTBNieHUss obOpa3oBaTenbHOro npouecca no AUCUUNIIUHE

(mopynio)
HaunmeHnoBaHue Bujaa Anpec (MecTonoJi0KeHUE)
o0pa3oBaHusi, yPOBHS Y4eOHbIX KaOUHETOB, 00HLEKTOB
o0pa3oBanus, npodeccuu, HaumeHnoBaHue 000py10BAHHBIX Y4eOHbBIX JJIs1 TPOBeAeHUsI MPAKTHYECKHUX
Ne CIeHATBHOCTH, HAIPABJICHUS Ka0UHeTOB, 00beKTOB /ISl IPOBeIeHUs 3aHATHI, 00beKTOB (pU3NUecKoi
/i NMOATOTOBKH (/15 NPAKTHYECKUX 3aHATHH, 00bEKTOB KYJbTYPBI H CTIOPTA (€
npogeccuoHAIbHOT0 ¢u3uyeckoii KyJIbTYphI H CHIOPTA € yKa3zaHueM HOMepa MoMeLleH!sI
o0pa3oBaHusl), NOABUAA nepevHeM 0CHOBHOI'0 060py10BaHHSA B COOTBETCTBHM C JOKYMEHTaMH
JOTOTHUTEJIbHOTO 010pO TeXHUYECKOI
o0pa3oBaHus WHBEHTAPU3AINH)

VYueOHast ayAUTOpUS 1J1sl IPOBENCHUS
3aHATHN JICKITUOHHOT'O THIIA: YYCHUYCCKast
mapra - He MeHee 42 IIT., CTO
15.15 Xumus IIpenoiaBaTeNbCKuil - He MeHee | mT.,
JIOCKa y4eOHas - He MeHee | INT., IKpaH
MPOEKIIMOHHBIN - HE MeHee | mWT., cTyn -
He MeHee 84 IIT., paMK1 TOPTPETHBIE - He

644099, r.Omck, yi. Bana
Anekceesa, 1. 2 (NeNe
22,23,24,25 Ha OATAXKHOM
wiane (111), 5 atax)
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MeHnee 23 miT.

JlaGopaTopust XuMuH: yueOHast mapTa - He
MeHee 13 mT., CToN npenogaBaTeabCKUi -
HE MeHee 2 MT., JoCKa y4eOHas - He MeHee
1, 5KpaH NPOEKINOHHBIN - HE MeHee | 1T,
CTyJ - He MeHee 26 mIT., pakKOBHHA - HE
MeHee | mT., mkag - He MeHee 2 mIT.,
yueOHBbIE IUTaKaThl B PaMKax - HE MeHee 5
IIT., BRITSDKHOU mIKad -He MeHee | mrT.,
- MeTajunyeckui mkad -He meHee 1 wrT.,
ceitd - He meHee | 1IT., ITaKaTHUIIA - HE
MeHee | mT., yueOHbIe CTEHbI -HE MEHee
4 mit., yyeOHbIe TUIaKaThl -He MeHee 21
LIT., XUMHUECKas 1ocyaa - He MeHee 30
IIT., XAMUYECKHE PEaKTUBHI - HE MeHee 53
IIT., XAMUYECKOe 000py/I0BaHHE - HE
MeHee 21 mT.

Y4ebHas ay TUTOPHS AT IPOBEICHUS
TPYIIIOBBIX U HHAWBUILYaTbHBIX
KOHCYJIbTAIMi: ydeOHas mapTa - He MEHee
13 mmT., CTOJN MpenoiaBaTeNbCKuil - He
MeHee 2 IIT., J0cKa yueOHas - He MeHee |,
9KpaH MPOCKIMOHHBIH - He MeHee | mT.,
CTYJ] - He MeHee 26 IIT., paKOBHHA - HE
MeHee 1 mr., mkad - He MeHee 2 mrT.,
yueOHBbIe IUTaKaThl B paMKax - He MeHee 5
IIT., BRITSDKHOH mikad -He MeHee | mT.,
- MeTaJUTHYecKuii mKad -He MeHee | mT.,
ceild - He meHee | mIT., IUTaKaTHUIIA - HE
MeHee | mT., yueOHbIe CTEHABI -HE MEHEe
4 mT., yaeOHbIe IIaKaTsl -He MeHee 21
IIT., XUMHYECKas 1mocyaa - He menee 30
IIT., XAMUYECKUE PEaKTUBHI - HE MEeHee 53
IT., XUMHYECKOE 000PYyI0BaHHE - HE
MeHee 21 miT.

VY4eOHast ayJUTOpH ATl IPOBEICHUS
TEKYLIEero KOHTPOJIS ¥ IPOMEKYTOUHON
aTTecTaiuu: yueOHas naprta - He MeHee 13
LIT., CTOJI IIPETIOIaBaTENILCKHI - HE MEHEe
2 wT., JocKa y4eOHas - He MeHee 1, skpaH
MIPOEKIIMOHHBIN - He MeHee | mT., cTyJI -
He MeHee 26 1IT., paKOoBHHA - HE MeHee |
mT., mKag - He MeHee 2 MT., y4eOHbIe
IUTAKaThl B paMKax - He MeHee 5 IMT.,
BEITSDKHOU IIKad -HEe MeHee | miT.,

- MeTaJUTHYecKuii mKad -He MeHee | mT.,
ceild - He meHee | mIT., IUTAKaTHUIA - HE
MeHee | mT., yueOHbIe CTeH/IbI -HE MEHEe
4 wit., yyeOHbIe TUIaKaThl -He MeHee 21
IT., XUMHYECKas mocyza - He menee 30
IIT., XAMUYECKUE PEaKTUBHI - HE MeHee 53
IIT., XUMHUYECKOe 000pyI0BaHHE - HE
MeHee 21 mT.

644099, r.Omck, yn. Bana
Anekceea, 1. 2 (NeNe 48,49 Ha
noaTaxHoM tutane (117), 4
3TaX)

TTomemnieHue 111 cCaMOCTOSITEILHOM
paboTHI: oTepanoOHHAs CHCTEMA
Windows, maket mporpamMm Microsoft
Office, CIIC Koucymnprant [TJIFOC,
I'APAHT, nocka - He MeHee 2 IIT., 9KpaH -
He MeHee 2 WT., mKkad - He MeHee 2 WIT,
cTeH bl - He MeHee 10 mT., cTou - He

644099, r. Omck, yi. MBana
Anexceesa, 1. 2 (NeNe 52,
53,54,55 Ha MOATaKHOM IIJIaHE
(117), 3 aTax)
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MeHee 43 mT., CTyJ - He MeHee 48 mIT.
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