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1 Hesn u 3a1a4M 0CBOEHNSI Y4€OHOM M CHUNIMHBI

Llenb ocBOEHUs YICOHOM MUCIUILIMHBL: ()OPMHUPOBAHHE KOMIICTCHIIUN CTYJICHTOB B 00JIACTH
HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTU I1I0 OCHOBHBIM ITIOHATHUAM W 3aKOHaM XHMHU C y‘-IeTOM 63351
00513aTeIbHOr0 MHHUMYMa COJICPKaHMsI OCHOBHOT'O OOIIEro 00pa3oBaHHUs.

3amaun:

) OBJIaJICHUE YMEHUAMH MIPOBEICHUS XUMUIECKOTO SKCIIEPMMEHTA, IPOM3BEICHHE PACUETOB Ha
OCHOBE TIOJTyYEHHBIX JIAHHBIX IKCIICPHUMEHTA;

0) pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB M CIIOCOOHOCTEH B MPOLIECCE MPOBEACHUS XUMUYECKOTO
IKCIIEPUMEHTA;

B) BOCIIMTAHHUC OTHOIICHHUA K XUMHUHU KaK K OI[HOMy n3 q)YH[[aMeHTaJIBHBIX KOMIIOHCHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IIEeYeTIOBEYSCKON KYIbTYPHI;

I') IpUMEHEHHE TIOTYIEHHBIX 3HAHUN M YMEHUH [Tt 0€301acHOT0 MCIIOIb30BaHMsI BEIECTB U
MaTEepHaJIOB B OBITY, Ha MPOU3BOJICTBE, PEIICHHSI TPAKTUYCCKHX 3a/1a4 B TOBCETHECBHOM JKU3HH,
MIPEIYIPEKACHUS SIBIICHUH, HAHOCSIIIUX BPE]l 3J0POBBIO YEIIOBEKA M OKPY KAIOIIEH Cpejie;

1) popMupoBaHUE CrICUATBHBIX 3HAHUH, HCOOXOUMBIX B TajbHEHIIEH padoTe.

2 Mecto yyeOHo# aucuuminmabl B cTpykrype OIIOIT

VYueOHas MUCHUIUIMHA OTHOCHTCS K 00S3aTEIbHOM YacTH OCHOBHBIX MPO(ECCHOHATBHBIX
00pa30BaTeNbHBIX IPOTPAMM HAMPABICHUH TOATOTOBKU. M3ydeHune y4eOHOH AWCIMILIUHBI HE
IpeAroiaracT HaIMYUe BXOAHBIX TPEOOBAaHUH, MO3TOMY OHO OasMpyeTcs Ha 3HAHUSIX U YMEHHSIX,
MOJyYCHHBIX OOyJaromuMucs B paMKax o0meoOpa3zoBareiabHON MmKombl. OcBoeHHE y4eOHOM
JTUCLUUIUIMHBL  MOXET SBIATHCS KOMIETEHTHOCTHBIM PECYpPCOM JUISI M3YyUEHHs] TakuX Y4eOHBIX
JUCHUIIIIMH, KaK «MeTtanamueckue KOHCTPYKIMH, BKJIIO4Yass CBAPKYy», «CTpOI/ITCJ'II)HBIC MaTcpHrajibl»,
«be30nmacHOCTh KU3HENEATEIILHOCTHY; «DKOJOTUS M OKOJOTHYECKHE BOIMPOCHl DHEPTETHKHY;
«DU3NKO-XMMMUYECKHE  MPOLECChl B JHEPreTHKe» M MpPOYMX  Y4eOHBIX  JUCHMIUIMH,
NpeaAyCMOTPCHHBIX YYCHBIMU IJIAHAMUA HaHpaBJ’IeHI/Iﬁ IIOATOTOBKH.

3 TpeGoBaHus K pe3yJabTaTaM OCBOEHUS YUeOHOM M CUMILIUHBI

[lepeueHr KOMIIETEHIMI, KOTOpbhle (QOPMHUPYIOTCS B IPOLECCE OCBOEHUS Y4eOHOMU
JUCLUTUIAHBL:

OIIK-1 CrocobeHn pemaTh 3aJaud NPOPECCHOHANBHON JESITENbHOCTH Ha OCHOBE
UCIOJIb30BAHUS TEOPETUUYECKUX U MPAKTUYECKHX OCHOB €CTECTBEHHBIX M TEXHHYECKHUX HayK, a
TaK)Ke MaTeMAaTHYECKOTO arapara.

Pe3ynbraThl 0OcBOCHHUS y4eOHOM JUCIUIUIMHBI IPECTaBICHbI B TabuIe 1.

Tabnuma 1 - PesynapTaTel oOcBOeHUS! y4eOHON AUCIUTIIIHBI

Kon u HanmeHnoBanue PesynbraThl 0OcCBOCHUS Y4€OHO!H TUCIIMITIHHBL

KOMITICTCHIUN (MHIMKATOPHI TOCTIXKEHUSI KOMIICTCHIHI)

OIIK-1 Cnocoben pemate 3amauu | OIIK-1.1 3Hate OIIK-1.2 Vwmers | OIIK-1.3 Bnanets
PO ECCUOHANBHON JIEATEIIEHOCTH | TEOPETHUCCKUEC HCIOJIB30BaTh MIPaKTUYECKUMU HaBBEIKAMH
Ha OCHOBE HCIOJIB30BaHUS | OCHOBBI M MaTeMaTUYeCKHUI 00paboTKu pacUeTHBIX i
TEOPETUYECKUX U MPAKTUYECKUX | MaTeMaTHUYECKUH arnmapar JUISL | DKCHEPUMEHTANbHBIX JaHHBIX
OCHOB €CTECTBEHHBIX U | ammapar penieHus 3a1a4

TEXHUYECKHX HAyK, a TaKKe | TEXHUIECKUX HAyK npodeccrnoHaTEHOM

MaTeMaTHYECKOTO arrmapara JIeITeIbBHOCTH




4 CTpykTypa U coaep:kaHue y4eOHOH IMCUMILINHBI

4.1 TpynoeMkocTh y4eOHOM IMCHMIIJIMHBI JIs1 HATIPABJICHUI:

4.1.1 TpynoeMKkocTh y4eOHON MUCUMILIAHBI JJIs1 OYHOM (HOpMBI OOYYEHHS MpECTaBICHA B
TabuIe 2, 11t 3209HOM (OpMBI 00yUYeHUs - B TadsmIe 3.

Tabnuma 2 - TpynoeMKoCTh y4eOHON AUCITUTIIMHBI JIsl OUHOM (OpMBI 00yUICHUS

YacTty yaeOHOH JUCIUTUIAHBI Bcero Pacnpenenenue
0 CEeMeCTpaM
2 cemecTp
1. TpynoeMKoCTh y4eOHOW AUCUUIUTMHEI (MOIYJIs) B 3a4ETHBIX EIUHUIIAX 4 4
(3ET)
2. KonrakTHas aynuropHas paboTta B akageMuyeckux yacax (AY) 56 56
3. Kypcosas pabota/kypcoBoii npoekT (AY) (npu nanuuuu) - -
4. Bueaymuropras CPC B akagemuyeckux yacax (AY) 88 88
5. IIpomexyrouHas aTTecTaums aug.3aver nud.3auer
Tabnuma 3 - TpynoeMKoCcTh y4eOHOM TUCIUIUIMHBL TSI 3204HON (hOpMBI 00yUYeHUS
YacTty y4eOHOW ANCIUTLIUHEIL Bcero Pacnipenencuue
110 ceMecTpam
1 cemectp
1. TpynoeMKOCTh y4eOHOUW TUCITUTUIMHBI (MOAYJIS) B 3a4ETHBIX €TUHHUIIAX 4 4
(3ET)
2. KonrakTHas aynuropHas paboTta B akajeMuyeckux yacax (AY) 16 16
3.  Kypcosas padbota/kypcoBoii npoekt (AY) (npu nanuuuu) - -
4. BueayauropHast CPC B akagemuyeckux yacax (AY) 128 128
5. TlpomexyTouHas aTTecTanus aug.3auer nud.3aueT

4.2 Conep:xaHue y4eOHOM IMCHUILTHHBI

1.Kmaccer HCOPTaHNYCCKUX COCIUHEHMH. CTpOeHI/IC aroma. KBanToBrle uncna. CucremaTnka

XUMHNYECKHUX IJICMCHTOB.

2. XuMHYECKas CBSI3b U CTPOCHUC BCIICCTBA. MC)KMOJ'ICKYJBIPHLIC CHJIbI B3aMMOACHCTBHS.

3.051eMEeHTBl XUMUYECKON TEPMOJUHAMHUKH.

4.91eMeHThl XUMHYCCKON KUHETUKHU U KaTaJin3da, XUMHUYCCKOC PaBHOBCCHC.

5.IIponeccel, MpoTeKaroIue B pacTBOPAX.
6.00111e (KOJUTMTraTUBHBIE) CBOMCTBA PACTBOPOB.
7.luciepcHbie CUCTEMBI.

8.OxucnuTensHO-BoccTaHOBUTENNbHBIE peakiinu (OBP) u mporeccsl.
9.25eKTPOXUMHUYECKHE MPOLIECCHI: TATbBAHUYECKUN 3JIEMEHT, KOPPO3Hsl, FJEKTPOIIN3.

10. ®u3uKo-XxUMHUYECKUE METOIbI aHanu3a (0030D).




4.3 TpynoeMKOCTb pa3/iejioB y4eOHOH JUCHUILINHBI H KOHTAKTHOI PadoThl

Tabnuma 4 - TpyaoeMKOCTh pa3/ielIoB YIeOHOM TUCITUTLINHEI

No HaumenoBaHwue pa3nesnoB (TeM) yueOHOM KonraktHas padota (B AY) Bnea ®DopMBI TEKYILIETO
JIUCIAIUIAHEL (MOAyIst), Y OM, Hanndue AynuTopHas B 1.4. YA KOHTPOJIS
KII/KP JEK | 13 | JIP | CPC | CPC
(B
AY)
1 Kiaccel HeopraHuuyeckux COEAMHEHUH. 1 2 2 6 JIP1
Crpoenue aroma. KpaHTOBBIE uyHcIA.
CurcTeMaTHKa XUMHYECKUX DJICMCHTOB.
2 Xumuueckas ~ CBA3b M cTpoeHme | 1 2 6 A31
BEIIECTBA.  MEXMOJICKYJISAPHBIC  CHJIBI
B3aUMO/ICHCTBUS
3 OeMeHTHl XUMHUUECKOW TepMOIMHAMUKH 1 3 1 6 KP 1
4 DONeMEHTBl XUMHYECKOH KHHETHKH | 1 3 2 1 10 JIP2
KaTaJan3a, XUMUYECKOE PAaBHOBECHE
5 [Iporieccel, mMpOTEKAIOLIUE B pACTBOPAX 4 6 3 2 14 JIP 3; KP 2
6 O6mue (KOJTUraTUBHEIE) CBOMCTBa 1 2 6 32
pacTBOpoB
7 JlucriepcHBIE CHCTEMBI 1 2 2 2 10 JIP 4
8 OKHCITUTETEHO-BOCCTAHOBUTEIILHBIC 1 3 3 1 6 JIP 5 KP 3
peaxmmu (OBP) u mporeccrr
9 |, 2 3 1 8
JIEKTPOXUMHUICCKHUE MPOLIECCHI
(ranpBaHUYECKHI  AJIEMEHT,  KOPPO3us,
AIIEKTPOJIN3)
10 | ®OUBHKO-XUMHUYECKHE METOJbI  aHAn3a 1 2 2 6 JIP 6
(0630p)
11 ITo ogHOMY M3 pa3/ienoB IUCIUIIIHHEI 10 Pecdepar
auddepeHpoBaHHbIN 3a4eT
UTOI'O | 14 [ 28 | 14 8 88 |

4.4 JIaGopaTopHbIe pad0THI H KYPCOBbIe pa0d0ThI /KypCOBbI€ IPOECKThI

4.4.1 Tlepeuyenp Tem 1a00paTOPHBIX PabOT

1. ITonyuenue conen

2. KuHeTnka XMMHUYECKUX peaKInit

3. BogopoiHsrii mokaszareis

4. JInopoOHbBIE 30J1: MOTYyYSHHE U KOATYIIALUs
5. OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIUH U AIEKTPOXUMUYECKUE TIPOIIECCHI

6. Onpenenenne KecTKOCTH BOJIBI

4.2 TIpumepHbIe TEMBI KYPCOBBIX pabOT/KypCOBBIX MPOEKTOB:
KypcoBbie paboThl/KypcoBbI€ IPOEKThI HE MIPEyCMOTPEHBI YUEOHBIM TJIAHOM.




5 Meroanyeckue peKOMEHIAIUH 10 OPraHU3AIUH OCBOCHUSI Y4eOHOM TUCHUIINHBI

Tabnuna 5 - Meroanueckrne peKOMEHJAIMH 110 OPTaHU3alHUU JEKIUI

Ne TeMmbl TeKIMOHHBIX 3aHATHH ((hopMa IIPOBEICHNM) Tpynoem-
KocTh B AY
1. Knaccel Heopranmdeckux coeauHeHuil. Knaccudukanms, HOMEHKIaTypa ¥ KHCIOTHO - 1
OCHOBHBIC CBOWCTBa HeopraHmieckux BemecTB. CTpoeHme aroma. KBaHTOBBIE uMCIA.
PeakimoHHast cIOCOOHOCTD BELIECTB: XUMHSA M TIEPHOJUYECCKAs CHCTEMA 3JIEMEHTOB (JICKIHS-
TIPE3EHTAIINS)
2. XuMndeckast CBsI3b M CTPOCHHE BemecTBa. MeKMOJIEKYIISIPHBIE CHIIBI B3aUMOACHCTBUSL. 1
(mabOpMaIIOHHAS JTSKITH)
3. ONeMeHTHl ~ XUMHYECKOH  TEepPMOAWHAMHKH.  DHEPIreTHKa  XHMHYECKHX  IPOIIECCOB 1
(mHbOpMaIIOHHAS JTSKITH)
4, DJeMEeHTH XMMHUYECKOH KMHETHKH U KaTaln3a, XMMHUecKoe u (hazoBoe paBHOBecue. CKOPOCTh 1
pEaKLK 1 METOJIbI €€ PEryJIMpOBaHHs, KojedaTelbHble peakiuu (MHGopMalMoHHas JISKIIHs)
5. [Tpouecchl, mpoTeKarolue B pacTBOpax: JIIEKTPOJIMTHUECKas auccounuanusi. [ ereporeHHble 2
MpOLIECCH U paBHOBeCHsL. (MH(MOPMAIIMOHHAS JICKIIHsI)
6 Cnoco0bl BEIpKEHHUs cOCTaBa BelllecTBa. (MHQOPMAIIMOHHAS JICKIINS) 1
7. HonHoe npousBeeHre BOIbl. BomopoaHbIi MoKa3aTelb. (MHGOPMAIMOHHAS JICKITHS) 1
8. OO1mue (KoJUTMraTUBHbIE) CBOMCTBA pacTBOPOB (MH(GOPMAIOHHAS JICKIIUS) 1
9. JlucniepcHble cUCTEMBI (JICKIUSA-TIPE3CHTAIHS) 1
10. | OKuCIUTENFHO-BOCCTAHOBHUTENILHBIE CBOWCTBA BemlecTB. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC 1
peakuuu (OBP) u nponeccsl (MH(MOpMAIOHHAS JIEKIIHS)
11. | DnekTpoXxUMMHUYECKHE TPOLECCHl: ralbBaHMUECKUil anteMeHT. Koppo3us, MexaHU3MbI 1
NPOTEKaHuUs1, CHOCOObI 3anThl  (MH)OPMALMOHHAS JICKIINs)
12. | Dnekrponus, npakTHYeckoe NpuMeHeHne. OGU3NKO-XUMUUECKHE METObI aHAJIH3A. 1
(uHpOpMaMOHHAS JICKIIUS)
13 | Xumunueckast uaeHTU(UKALNS: KAYECTBEHHBIN U KOJIMYECTBEHHBIH aHaJIN3, aHATUTHYECKUH 1
CHTHAJI, XHMHYECKHUH, (PM3UKO-XUMUYECKHUH U u3nueckuil ananu3 (MHpopMaloHHasl JIEKIIHsl)
HUTOro 14
Tabmuua 6 - MeTognueckue peKOMEHIANH 110 OPTaHU3aIUY MPAKTUIECKAX 3aHATHI
Ne Tembl npakTHUYecKuX 3aHATHI (popma npoBeneHs) Tpynoem-
KocTh B AY
1. Kraccudukarys, HOMEHKIIATypa M CBOMCTBa HEOPraHUUECKUX BellecTB (padoTa B MUHUTPYIIIAX) 2
2 Xumudeckass CBA3b M CTPOCHHE BelIecTBA. MEXMOJEKYISIpPHBIE CHIIBI B3aMMOAEHCTBUSI. 2
(paboTa B MHHUTpYMIIaX)
3 DJIeMEHTH XUMHUYECKONW TePMOTUHAMUKH (peIIeHue 3a1a9) 2
4. DJeMeHThl XUMHYECKOH KHHETHKH (pereHune 3a1a4) 2
5. KonrponbHas pabora 1 2
6. Cnoco0bl BEIpayKeHHUsI cocTaBa pacTBopa (penieHue 3a/1a4) 2
7. Pacuer pH 31eKTposMTOB pa3nuyHbIX Ki1accoB (paboTa B MUHHUTPYIIIAX) 2
8. OOmue (KoJTMraTuBHBIE) CBOICTBA PacTBOPOB (paboTa B MUHUIPYIIIAX) 2
9. KonrponbHas padora 2 2
10. | JAucnepcHble cuctemsl (paboTa B MUHUTPYIIIAX) 2
11. | Onexrponnslii Oanmanc. CocTaBlieHHE PEAKLUH, NMPOTEKAIOMNX B KOPPO3MOHHBIX 3JIEMEHTax 2
(paboTa B MHUHHUTpYIIIIax)
12. | DnekTpoXMMHUYECKHE IpPOLEecChl (rajJbBaHMYECKHH 3JEMEHT, KOppO3ws, 31eKTponu3) (pabora B 2
MUHHUTPYIIIAX)
13. | KonTponbHas pabora 3 2
14. | ®usnko-xMMHYECKHE METOAbI aHaau3a (paboTa B MUHUTPYIINAX) 2
UTOIro 28




Pexomenganuu kK MpoBEACHUIO IPAKTUYECKUX 3AHATHIM.
1) PaGora B MUHHUTpynmax
a) Tema mnpaktuueckoro 3ausaTus: Kiaccudukamms, HOMEHKIaTypa U  CBOWCTBA
HEOPraHUYECKUX BEILECTB.
IIpumepHsbIe 3anaHU:
e OnpenenuTs KIacc NPEAIOKEHHBIX HEOPraHMYECKUX BEUIECTB, JaTh HA3BAHUE;
e Kakne oCHOBHBIE CBOMCTBA UMEIOT JaHHBIE COCIUHEHUS, IPUBECTH IIPUMEDBI;
e U300pa3uth rpapuyeckue (GpopmMylibl, COINIACHO BAJIEHTHOCTH.
6) Tema npaktuyeckoro 3ansaTusa: Pacuer pH 21eKTpoIUTOB pa3InyHbIX KJIaCCOB.
IIpumepHbIe 3anaHu:
e Jlna pactBOpa C H3BECTHBIM 3HadyeHHMeM pH omnpenenuTs KOHLEHTPALMIO
JJIEKTPOJINTA;
e Paccuutate pH s pacTBOpOB KHUCIOT, COJIEM, OCHOBAHMM C HW3BECTHOU
KOHIICHTpALEH IEKTPOJINTA;
e Hanucarte ypaBHEHUS THAPOIN3A IS COJIEH Pa3IMYHBIX TUIIOB.
B) Tema TpakTUYECKOrO 3aHATHA: OJCKTPOHHBIA Oamanc. CocTaBieHHE PpEaKIHid,
MIPOTEKAIOIIMX B KOPPO3UOHHBIX 3JIeMeHTax (paboTa B MUHU I'pyIIIax)
ITpumepHBIe 3a1aHus:
OnpenenuTtb cTeneHb OKUCIEHUS 3JIEMEHTOB;
CocTaBUTh 3JIEKTPOHHBIH OanaHc;
PacctaBuTh K03()(HUIIUEHTHI € UCTIOJIB30BaHUEM IEKTPOHHOrO OaaHca;
VYka3aTb OKHCIUTEINb, BOCCTAHOBUTEIID;
CocTaBuTh CX€MbI raJIbBAHUYECKOTO WJIK KOPPO3UOHHOT'O 3JIEMEHTOB;
Hanucatb ypaBHEHHsI aHOHOTO ¥ KaTOJIHOTO NPOLIECCOB;
Hanucath ypaBHeHHE TOKOOOpa3yroliel peakimu;
Jlnst rampBaHMYECKOTO dIeMeHTa caenarh pacueT J/1C.

2) Pemienue 3a1au

a) Tema nmpakTUYECKOTO 3aHATHS: DJIEMEHTHI XUMUUECKOU TEPMOTMHAMHUKH.

OCHOBHBIE TUIIBI PACYETHBIX 33]1a4:

e Pacuer no cneacteuto U3 3akoHa ['ecca;

e OmnpeneneHue 3HaKa U3MEHEHUS YHTPOITUH;

e AHanu3 U pacyer 1o ypaBHeHuto [ ' udoca.

0) TeMa mpakTUUECKOTO 3aHATUS: DIEMEHThl XUMUYECKON KHHETHKHU.

OCHOBHbIE TUIIBI PACYETHBIX 33]1a4:

e Pacder u3MEeHEHUs CKOPOCTH XUMUYECKON PEAKIMH O 3aKOHY JIEHCTBYIOIIUX MAcC;

e Pacyer U3MEHEHHsI CKOPOCTH XUMHYECKOU peakiuu mo npasuity Bant - I'odda;

e AHanu3 SHEPreTUYECKUX JUarpaMm 3K30 - U SHJIOTEPMHUUECKUX PEaAKIIHUil.

e (Cwmemenue xumuyeckoro paBHoBecus. [Ipunnun Jle - [llarense.

B) Tema mpaktuueckoro 3anstus: CriocoObl BRIpaXKEHUS COCTaBa pacTBoOpa.

OCHOBHBIE THITBI PACUETHBIX 3aa4:

e Pacuer 3a1aHHON KOHIIEHTpAIUH 110 HOPMYIIE;

e Pacuer KOHLEHTpaUMU 10 HU3BECTHOMY 3HAYEHUIO BTOPOW KOHUEHTPALMHU IS
JTAHHOT'O pacTBOPA;

e Pacyer oObeMa KOHIICHTPUPOBAHHOTO PACTBOPA, HEOOXOIUMOTO JIJIsl TPUTOTOBJICHUS
pa30aBIeHHOI0 PacTBOPA;

e Pacuer KOHIIEHTpAIUU WIIM MAcCHI BellecTBa (00beMa pacTBOpa) ¢ UCTIOIb30BAHUEM
3aKOHA YKBHBAJIECHTOB.



3) KonTposabHbie padoThI
Tembl KOHTPOJIBHBIX PabOT:
e (OCHOBHBIEC 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKUX PEAKIUN;
e PactBopsl. OOMeHHBIE peakiuu B pacTBopax. OOIIHe CBOMCTBA paCTBOPOB;
® DJIEKTPOXUMHUYECKHE Mpolecchl. OKUCIUTENBHO - BOCCTAHOBUTEIbHBIEC PEAKIIUH.

Tabnuua 7 - Metoanueckue peKOMEHIaluH 110 OpraHu3aIuy J1adopaToOpHBIX padboT

Temsbr naboparopHbIx padot (hopma npoBeaeHus) Tpynoem
Ne -KOCTb B
AY
1. Kitacesl Heopranuyeckux coequHennii. Ctpoenne atoma. KBantosplie yncsa. CucreMaTHKa XUMUYECKHX
3J1eMEeHTOB
1 | [omyyenwne coneli (paboTa B MUHHA-TPYIIax) | 2
4. DeMeHThbl XHMHYECKOIl KHHETHKHU M KATAJIN3a, XHMHYECKOEe PAaBHOBECHE
1 | KuneTnka XuMHU9IecKuX peakiuii (paboTa B MUHH-TPYIIax) I 2
5. Ilpouecchl, NPOTEKAIOIIME B PACTBOPAX
1 | BopnopoaHsiii nokasartens (paboTa B MUHH-TPYIINAX) I 3
7. lucnepcHbIe CHCTEMBI
1 | JIuodoOHEIE 3011 TOTYIECHUE U Koarysiws (padoTa B MUHH-TPYTINAX) 2

8.0OxuciauTenbHO-BOCCTAHOBUTENbHBbIE peakuun(OBP) n npoueccenbl
9.2/1eKTPOXMMHYECKHE NMPOLeCcChl

1 OxucimTensHO-BocCcTaHOBUTENbHBIE peakiuu(OBP) u mpomeccst 3
DJeKTPOXMUMHUYECKHE TPOolecchl (paboTa B MUHU-TPYIIIAX)

10.®u3HKO-XUMHYECKHE METOAbI aHAJIN3A

1 OmnpeneneHne >KeCTKOCTH BOABI 2

uToro 14

6 ®oH/1 OLIEHOYHBIX CPeCTB YU4eOHOH M CIMIJIMHbI
@DOH/]| OLIEHOYHBIX CPEJCTB NpeacTasieH B [Ipunoxennn A.

7 Ycii0Bus1 0CBOCHHUS Y4eOHOM TUCHUTIINHBI

7.1 Y4yeOHO-MeTOAMYECKOE 00ecniedeHne
VY4eOHO-MeToMuecKoe oOecrieueHne y4eOHOM AMCUMIIIMHBI npeacTasieHo B [Ipunoxenun




7.2 MaTtepuaJIbHO-TeXHHYeCKOe o0ecrneyeHue

Tabnuua 8 - MaTepuaibHO-TEXHHYECKOE oOecrieueHre yueOHOM TUCIIUITTHHEI

TpeboBaHue K MaTEPHATIBLHO-
TEXHHYECKOMY 00ECTICYEHHIO

Hammuane MaTepruaJIbHO-TCXHUYCCKOTO o6opy)1013aH1/151 u
IIpOrpaMMHOTO obecreueHus

VYueOHble ayaUTOPHU Ul IIPOBEICHUS
1 y4eOHBIX 3aHATHH M J1abOpaTOpPHBIX
pabor

AyJAMTOPHS AJISI TIPOBENCHUS JIEKIIMOHHBIX W/WIIM NPaKTHYEeCKUX
3aHATHi: yuyeOHas MeOeb (CTOJIBI, CTYJbS, JOCKa)

MOMEIIEHUsT  JJIsl  CaMOCTOSITeIbHOW  paboTel  (Haimuuue
KOMIIBIOTEpa , BBIXOA B IHTEpHET)

[IporpammuOe obecnieueHme

Microsoft Windows 7 Professional Dreamspark
(Imagine) Ne 370aef61-476a-4b9f-bd7c-
84bb13374212 ot 30.04.2015

Microsoft Office 2013 Standard Open License Ne
62018256 ot 31.07.2016

Kaspersky Endpoint Security Standard JInniersust Ne
1C1C-180910-103950-813-14630t 10.09.2018
Microsoft Imagine (Microsoft Azure Dev Tools for
Teaching) Standard Torosop Ne243/10, 370aef61-
476a-4b9f-bd7c-84bb13374212 ot 19.12.2018
IMoamucka Microsoft Office 365 ceo6oxHO
pacnpocTpaHseMoe JUIsl By30B

Adobe Acrobat cBo60HO pacmpocTpaHsieMmoe
Teams cBo6OTHO pacTpoCTpaHsieMoe

Skype ¢Bo6oHO pactpocTpaHseMoe

Z00m cBOOOJHO pacIpOCTpaHsIeMOe

JlabopaToproe 0bopymoBaHHE

B cootBerctBum ¢  «TpeboBaHMSMH K  MaTepHaJbHO-
TEXHUYECKOMY 00eCTIIeUeHHI0 Y4eOHOT0 ImpoIiecca Mo MOATOTOBKE
JTUTUIOMAPOBAHHBIX ~ CHEIMAJIHCTOB MHUHUMAJBHBIN IepeucHb
obopynoBanus o nucrmmuimHaM 01oka OI1/] T'OC Brirouaert:

- XHMA9YECKHE PEaKTUBBI (KHCIIOTHI, IIEI0YH, COJIH H T.1I.);

- TEPMOMETPHI ¢ TOUHOCTHIO 10 0,17;

- KaJIOPUMETPHI;

- BECBI TEXHUYECKHE AJIEKTPOHHBIE ¢ TOYHOCTHIO 70 0,01T;

- pH-metps;

- HOHOMEPBHIL;

- CIEKTPO(POTOMETPHI;

- BEITIPSIMUTEJIH;

- IIEKTPOILTUTKH;

- XUMHYecKas ToCy1a;

- BoJsiHas OaHs

Tabuip

TabInna J,U.Menneneena, pacTBOPUMOCTH, KOHCTAHT
JTUCCOIMAITUH CIa0BIX 3JICKTPOIUTOB, CTAHAAPTHBIX JICKTPOIHBIX
MTOTEHIINAJIOB




[Ipunoxxenne A
(oGs3aTenbHOR)
DoH/1 OLIECHOYHBIX CPEACTB
Y4eOHOH TUCHUIIMHBI « XUMHUS»

1 CrpykTypa (poH/1a OLIEHOYHBIX CPEICTB

@DOH/1 OIICHOYHBIX CPEJICTB COCTOUT UX JIBYX YaCTEH:
a) OTKpBITas 4acTh - o0mas nHpopmamms 00 OIEHOYHBIX CPEACTBaX (Ha3BaHUE OICHOYHBIX
CpE/CTB, MPOBEPSIeMbIe KOMIETCHIIUH, OauIbl, KOJMYECTBO BAapHUAaHTOB 3aJaHUN, METOJUYECKUE
PEKOMCHAAUHN JId IMPUMCHCHUA OLICHOYHBIX CPCACTB U Hp.), KOTOpasa MmpcaACTaBJiCHaA B JAaHHOM
JOKYMEHTE, a TAK)Ke T€ BOIIPOCHI M 33JIaHHsI, KOTOPbIE MOTYT OBITh JJOCTYITHBI JUIsi 00y4YaroIierocs;

0) 3aKkpbITas 4acTh - GOH]I BOIPOCOB U 33JIaHUH, KOTOPasi HE MOKET OBITh 3apaHee TOCTYITHA
It 00y4aromuxcsi (BOIPOCHl K KOHTPOJIBHON paboOTe, KOJUIOKBUYMY U IIP.) U KOTOpasi XpaHUTCS Ha
Kademape.

2 Hepeqeﬂb OLCHOYHBIX CPEACTB TEKYHIEIro KOHTPOJIA M (l)OpM l'lpOMe)KyTO‘-IHOﬁ
arrecranuu

Tabmuma A.1 - [lepeueHb OIICHOYHBIX CPEICTB

Ne

O1eHOYHEIE CPEeCTBa
JUISL TEKYIIET0 KOHTPOJIS

Paznensr (TeMbl) yaeOHON AUCIUTIIIHEL

bamier

IIpoBeps
eMbIe
KOMIIETe
HIIUN

JlaGoparopnas pabota

1.Knaccel Heoprauudeckux coennHeHnit. CTpoeHue aToMa.
KBanToBble yncna. CucTeMaTHKa XUMHYECKUX 3JIEMEHTOB
4.O5meMeHTBl  XMMUYECKOH  KMHETMKM W KaTalm3a,
XMMHYECKOE paBHOBECHE

5. IIponeccel, MpOTEKarOIKe B pacTBOPAax

7. ducnepcHble CUCTEMBI

8. OxucnurTensHO-BoccTaHOBUTENbHBIE peakuuu(OBP) u
MPOLIECCHI

9. DIEKTpOXUMHYECKHE  TPOLECCH  (TaTbBaHHMYCCKUMA
3JIEMEHT, KOPPO3Hs, HIIEKTPOIIN3)

10. ®u3uKo-XUMHUYECKHEe METOAbI aHalin3a (0030Dp)

10x6

Jomarraee 3aganue

2.XMMHYeCcKas CBsI3b U CTPOCHHUE BEIIECTBA.
MexMoeKyIsIpHbIE CUJTbl B3aUMOICHCTBHUSL.
6.001ue (KOJTMraTHBHbBIE) CBOMCTBA PACTBOPOB

10x 2

KonrponbHas padora

Konrpoasnas padora 1.

3. DIeMeHTh XUMHYECKOW TEPMOTUHAMUKI

4. DneMeHThl XUMHUYECKON KHHETUKU U KaTallu3a,
XUMHYECKOe paBHOBECHE

KontpoasHnas padora 2.

5. IIpormeccer, mpoTeKalomye B pacTBOPax

KontpoasHnas padora 3.

8. OxumcnutenbHO-BoccTaHOBUTENbHBIE peakimu (OBP) n
MIPOIIECCHI

9. DNeKTpoXUMHYECKHE  Mpouecchl  (rajlbBaHUUECKH
9JIEMEHT, KOPPO3Usl, NEKTPOIH3)

30x3

Pedepar

ITo BceM TeMaMm

30

OIIK-1

Hpomeoicymouﬂaﬂ ammecmayus

auddepeHIUPOBAHHBIA 3a4eT

UTOrOo

200
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3 PexoMeHganMy K HCIOJb30BAHUIO OIIEHOYHBIX CpeacTs

Tabnuna A.2 - JlabopaTopnas pabota

Kputepuu onenku Konngectso
BapHUaHTOB
3aJaHUN
nmabopaTopHas paboTa BHITIOTHEHA ITOHOCTBHIO B CPOK 6

oT4yeT nmo j1abopaTopHOil paboTe BBHIOJHEH B COOTBETCTBHU C TPeOOBaHUSMU K O(OPMIICHUIO
0TYeTa NPAaBUJIBHO U B CPOK

CTYACHT apryMEHTUPOBAHO, YETKO OTBEYAET Ha IIOCTABJICHHBIE BOIPOCHI, MOATBEP:K1asi CBOI OTBET
YpaBHEHHUSIMH PEaKLUi U HEOOXOAUMBIMH pacueTaMu

CaMOCTOSTENIPHO aHAIM3UPYET MOITYUCHHBIE PE3YNbTAThl U IPaMOTHO (POPMYIHPYET BBIBOJBL

Tabnuua A.3 - JlomainiHee 3agaHue

Kpurepuu oneHkn Komnuecto | Kommuectso
BapHaHTOB BOIIPOCOB
3aJaHUuN

COOTBETCTBHE MPEATIONATacMbIM OTBETAM
MpaBHJIbLHOE UCIIOJIH30BAaHKE AJITOPUTMA PElICHHs 33/1a4 30 9-18
JIOTUKA PACCYKIEHUN

[Ipumep moManIHUX 3aJIaHUN:

I3 1 «CtpoeHue BelecTBay.
3aoanue a): Aid 3IIEMEHTOB, COOTBETCTBYIOIIMX Baiemy BapuaHTy, OTBETUTh Ha CIIEAYIOLINE
BOIIPOCBI:
1.0npenenure 4UCI0 SHEPrETUUECKUX YPOBHEH Y KaXk/I0r0 aToMa.
2.0mpenenuTe, B KaKOW IpyIire U moarpymre (TJIaBHOH — A Wit MOOOYHOH - B) HaXOIUTCsT KaXK I
aToM.
3.0npenenuTte 11 KaXkJI0r0 aTOMa YUCIIO IPOTOHOB, 3JIEKTPOHOB, HEUTPOHOB.
4 HanummTe 371€KTpOHHBIE (POPMYJIBI aTOMOB B COOTBETCTBUH ¢ IIpaBuiioM KiieukoBckoro.
5.K KakoMy 3JIEKTPOHHOMY CEMENCTBY JIEMEHTOB IIPUHAJIEIKUT KaXkIbII aTOM.

6.Hanummre cokpallieHHbIE 3JE€KTPOHHBIE (OPMYJbl Ul BHEUIHMX M BAJCHTHBIX 3JEKTPOHOB
JTaHHBIX aTOMOB.
7.M300pazute aeKTpOHHO-Tpaduueckue (HOpMyJbl BaJEHTHBIX JJIEKTPOHOB JAHHBIX aTOMOB M
OIpeJIeNIUTE 3HAUEHHSI BCEX KBAHTOBBIX YHCEJ STHX HJIEKTPOHOB.

3aoanue 0): «XuMu4eckas CBA3b U CTPOCHUE MOJIEKYID»
PaccmoTtpuTe cTpoeHue MoJIeKys, B COOTBETCTBUU C yKa3aHHBIM BapHaHTOM JlaliTe 00OCHOBaHHbBIE
OTBETHI Ha BOIPOCHI.
1.1300pa3ure rpaduueckue GopMysl MOJIEKYII.
2.YKaxuTe 9ncio curma (8) — v i (7) - cBsi3ei.
3.Yxaxure Hanbosee MOSIPHYIO CBS3b BO BCEX TPEX MOJIEKYNAX, OTBET MOATBEPAHUTE PacCUeTOM
Pa3HOCTH OTHOCUTENBHOM 3JEKTPOOTpULAaTENBHOCTH (A D0).
4 N300pa3ute sneKkTpoHorpapuueckre (QopmMyiabl BHEIIHErO0 YpPOBHS LEHTPaJbHOTO aromMa B
yKa3aHHBIX MOJIEKYyJaX, YYUThIBas B KaKOM COCTOSHHHM (HOPMAaJbHOM WM BO30YXJIEHHOM) OH
HaXOJUTCS, COTJIACHO €0 BaJICHTHOCTHU B IaHHON MOJIEKYJIE.
5.0npenenute Kakue opOUTAIN LEHTPAJIBHOIO aTOMa Y4YacTBYIOT B TMOPUAM3AIMU. YKAXKUTE THII
THOpUTA3AITIH.
6.0Onpenenute popMy Kaka0i MoJieKyinbl. OTBET 000CHYHTE, TIOJB3YsICh TAOIUIICH TPUIOKEHUS 1.
7.Yxaxute nousapHa (u#0). uam HenosspHa (u=0) Monexya.
8.Kakoii TUm MEXMOJEKYISIPHOTO B3aWMOJEHCTBUSA (OPUEHTALMOHHOE WU IHCIIEPCUOHHOE) B
OoJbIIEH CTENeHN NPUBOIUT K KOHAECHCAILIUM MOJIEKYI?



11

13 2: «KonnuratuBHble CBOWCTBA PACTBOPOBY
B cooTBeTcTBHU C BapUaHTOM PEIIUTH YEThIPE 3aJauM, HallpUMep:
1.KakoBa Temmeparypa 3amep3aHusi BoaHOro pactBopa riuuepuHa CsHgOs ,comepskamero 50r
rmnepura B 1,2 1 Boael? (K(H20) =1,86 K-kxr/mons). Bo3MOXHO 1T UCHIONB30BaHUE JTAHHOTO
pacTBopa B KauecTBe aHTU(pH3a?
2.PactBop, cozmepxammii 8 r NaOH B 1000 r H20, xunur npu Ttemmeparype 100,184 °C.
Omnpenenure N30TOHUYECKUN KOIPPUITHEHT (1) THAPOKCHIA HATPHS B 3TOM PACTBOPE.

(B(H20) =0,516 K-kr/moib).
3.PaccunTaiiTe MOJIPHYIO MAacCy HE3JIEKTPOJIUTa, €CIu B S5 J1 pacTBopa CONCPIKHTCS 25T
HeanekTponuTa. OCMOTHYECKOE IaBIIEHHE 3TOro pacTBopa pasHo 230 kITa mpu 20 °C.
4. Tlpu HEKOTOpOIl TemiepaType AaBlieHUE lapa Hajl pacTBOPOM, COAEPIKALIEM 62 r (beHona
CeHsOH B 60 momb s¢upa pasuo 0,507-10° Ila. Haiimure nasnenue mapa >dupa mpu 3Toit
TEeMIIepaType.

Tabnumna A.4 - KorrponbHas paboTa

Kpurepuu onenku KomunuectBo | KomuuectBo
BapUaHTOB BOIIPOCOB
3aJaHuNI
KommgectBo HaOpaHHBIX 0aIOB 15 or 7 moll

[Tpumep KOHTPOJIBHON PabOTHI:

Kontponsnas padora 1:OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHNUS XUMUYECKUX PEAKITHIA.
1.Kakoil peakuuu cOOTBETCTBYyeT pacueTHas (popmyiia, BbIBelEeHHass W3 3aKkoHa l'ecca u ero
cieacruii:  Hep-muu = (2 H°06p.C + H°006p.J]) — (2 H°06p.A + H°06p.B).

Bapuanmui:

a)2C+1=2A+B; 6)2A+]1=2C+B; B)2C+B=2A+]; 1)2A+B=2C+ Jl.

2.B xakom (a30BOM Mepexo/ie SHTPOIHSI KOHEUHOTO COCTOSIHUS CUCTEMBI OOJIBIIIE SHTPOTTHA
HCXOJHOTO COCTOSTHUS:

a) H20(r) = H20 (K); 6) O2(x) = O2(T); B) J2(k) =J2(1); 1) CO2(K) = CO2(T).

3.Kakue okcu/ipl He MOTYT OBITH BOCCTaHOBJIEHBI BOJIOPOJIOM JI0 CBOOOHOTO MeTaa (yCIoBUs
CTaH/JapTHbIE)?

a) ZnO + Hz2=Zn + H.0 Go = +83 k/Ixk; 6) NiO + Hz2 = Ni + H20 Go = -26 x/Ix;

B) BaO + H, = Ba + H20 Go = +281 x/Ix; r) Ag2 O + Hz = 2Ag + H20 Go = -226 x/]x.
4.PaccuuTaiite npu 298K n3menenue sneprun ['u60ca nns peakuun: NO(T) + 0,502(1) = NO2(T)
eciu [1H298 =-57,3 k]I n [1S208 = -72,9 JIx/K.
5.Kax namenuTtcs ckopoctsb npsimoit peakiuu Na(r) + 3Hz(r) = 2NH3(r), ecnu ymMmeHbIIUTH 00beM
CUCTEMBI B 5 pa3?
6.ITpu Temmepatype 65°C peaxrms npoTexaet 9 yac. CKONBKO BpeMEHHU OyIeT HITH 3Ta PEeaKIus
npu 95°C, ecru TemmepaTypHsIii KodGQHUIIEHT paBeH 3?
7.Karanuzarop yckopsieT XUMHUYECKYI0 peakiluio onaronapsi:

a) CHIDKEHHIO SHEPTUH aKTUBAIMH; ) MOBBIIIEHUIO SHEPTUH KTHBAIUHY;

B) BO3PACTaHUIO TEIUIOTHI PEAKIUH; T') YMEHBUICHHUIO TETJIOTHI PEaKIIHU.
8.B nmpucyTcTBUM KaTanu3aropa BO3MOXKEH TEPMUUECKUN KPEKHUHT MPOIaHa Mo YpaBHEHHIO

CsHs = C2Hs + CHar
Kakue BO31€iCTBHS yBETMYMBAET COCTAB MIPOAYKTOB PEAKIUN?
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Tabmuua A.5 — Pedepar

Kpurepuu oneHku Konugectso
BapUaHTOB
3aJaHuN

JlorndHast cTpyKTypa pedepaTa, HUIMINE BEIBOIOB
CreneHb COOTBETCTBUSI COJIEPKaHMs pedepara 3asBICHHOI Teme 40 BapnaHTOB
YpOoBeHb CaMOCTOSITEILHOCTH IIPH TIOATOTOBKH pedepara

Hasmame 1 rpaMOTHOCTD CCBUIOK Ha HAYYHYIO JIUTEPATYPY

[TpumepHbie TeMbI U1 pedepara:
1.ITnactudukanms IEMEHTHBIX PACTBOPOB C TIOMOIIBIO ITOBEPXHOCTHO-aKTUBHEIX BemecTB (ITAB).
2. Bniussane no6aBok Ha (G OPMHUPOBAHKE CTPYKTYPBI OETOHA.
3. Bspxy1iue cTpouTeNnbHbIC MaTEPHUAIBL.
4.Tennon30sIHOHHbIE MAaTEPUATIBL.
5.CynepriacTuuKaTopbl, KaKk COCTaBHAS YaCTh CTPOUTEIILHBIX MAaTEPHUAJIOB.
6.Koppo3us meTanos.
7.Koppo3zus 6eToHa, METO/BI €€ YCTPaHEHHUSI.
8.X1MUS KOHCTPYKLIMOHHBIX MaTEPHAIIOB: METAJUTMYECKHE MaTEPHUAIIBL.
9. XUMHUS IEKTPOTEXHUICCKIX MATEPUAJIOB.
10. OcHOBBI BOJIOIOATOTOBKH.
11. Xumuyeckre MeTOAbl KAUeCTBEHHOTO aHAJIN3a.
12. XuMuyeckue MeToAbl KOJTMYECTBEHHOTO aHAIH3a.
13.DU3NKO-XUMUYECKHE METO Il KOJTUYECTBEHHOTO aHAN3A.

*Bce marepualibl sl IPOBEACHUSI TPOMEKYTOUHOIO KOHTPOJISI XpaHATCs Ha Kademape.



[Ipunoxxenue b
(obs13aTeTBbHOE)
Kapra yyeOH0-MeTOAHYeCcKOro odecneyeHust
y4eOHOi JHCHHIIHHBI «XHMHSD)

Tabmuna b.1 — OcHoBHas auTeparypa*

Kou. 5k3. B
(97 (8 Hanuaue B D5C
Hosl'Y

Bink BubnHorpaguueckoe ONMUCAHNE U3AHNS

1

i (al_s'ljop;ﬂamweﬂosaaue, BUJ, MECTO U oM U3NAHUs, KOJ. CTP.)

[levaTHble HCTOUHHUKH

1. murka H. JI. O6wmas xumus : yuebHoe nocobue s By3os / H. JI. [nunka
; mox pepakuueit A. U. Epmaxkosa. - 30-e usnanue, ucnpasieHHoe. — Mocksa
. Harerpan-Tlpecc, 2007. - 727 c. : un. - Budauorp.: ¢. 704-705. - [Mpun.: c.
699-703. - Vkas.: ¢. 706-727. - ISBN 5-89602-017-1 : (B nep.)

2. I'munka H.JL. 3anaun u ynpaxkHenus 1o obuueii xumuu : yueGHoe nocobue
I By30B / mox penakuueit B.A.PabuHosuua, X.M.Py6uHoii. — usnanue
crepeotunHoe - Mocksa: Murerpan-Ilpecc, 2006. - 240c. : . - [Tpui.: c.
221-231. - ISBN 5-89602-015-5 : (B mep.)

3. Koposux H. B.OGwas xumus : yueGHuK a7 By30B. - 9-¢ H3naHue,
nepepaboranHoe — Mocksa : Beicuwias wkona, 2007. - 556, [2]c. : wi. -
(ITo6enurens kOHKypca yueOHNKOB). - Bubmuorp.: ¢. 546. - Vkas.: ¢. 547-
557. - ISBN 978-5-06-004403-4 : (8 nep.)

4. Ceepmnosa H. JI. O61as 1 HeopraHuueckas XUMHs: IKCIIEPUMEHTAJIbHbIE
3a/lauy U ynpakHeHus : yuebHoe nocobue ans By3os / 1. H. CBepaiosa. —
Cankr-IletepOypr: Jlanb, 2013. - 345, [1] c. : un. - (YueGHUKH A5 BY30B,
CneunanpHas nutepatypa). - ITpuin.: ¢. 316-337. - JlocTyn K 2/1€KTPOH.
BEPCHH 3TOH KH. HAa www.e.lanbook.com. - ISBN 978-5-8114-1482-6 : (B

nep.)

80

81

20

35

DNEKTPOHHbBIE PECYpPChI
1. Munaesckas, JI. B. O6uas xumus. [ns HHKEHEPHO-TEXHUYECKHX
HarnpaBJeHHH MOArOTOBKU U CrieLanbHocTel : yueGHoe nocobue / JI. B.
Munaesckas, H. A. Llleronnxuna. — Cankt-IletepOypr : Jlans, 2020. —
168 c. — ISBN 978-5-8114-3837-2. — TekcT : anekTpoHHbii // JlaHb :
JNIEKTPOHHO-0MOIMOTEeYHas cuctema. — URL:
| https://e.lanbook.com/book/126907
2. PU3UKO-XUMHUYECKHE METObl aHamu3a : yuebHoe nocodue / K. I,
Boromnupiy, H. JI. MBanuenko, A. H. IlkaeB (1 ap.]. — ApXaHreJbek :
CADY,2018. — 119 c. — ISBN 978-5-261-01281-8. — TekcT :
9JIEKTPOHHBIH // JIaHb : 371€KTPOHHO-01OnoTe4Has cuctema. — URL:
https://e.lanbook.com/book/161856 e

*Cam. mpebosanus n. 4.3.3 PI'OC 3+ + (kak npasuio, npu UCAOALIOGAIN 6 oopuwoume/buou n,b(n‘iwcc’ ne«zam‘um
usdanuti GubaUOMeHbLit POHO DOINCEH DblMb YKOMAACKMOGUH NEYAMHBIMIU UOAHUAMU U3 PAC wmh He Aeiee 025 Sicsexpisnd””
HA KAXCO020 U3 U30AHUI, YKAZAHHBIX 6 PADOYUX NPOSPAMMAX OUCYUNIUH (MOOVAEL). HA OOHO20 ooywnuu/eeocﬂ zu A ﬁ’
00HOGPEMEHHO OCEUUCAIOUIUN COOMGEMCINGVIOWYIO OUCYUNAUIY (MOOYAb)). i T




Tabnuua b.2 - JlononHuTenbHAas 1dTepaTypa

ROM. - (YueGuuku ans By3os, CrneunanbHas aureparypa). - bubmuorp.: ¢. 377-378.
- Cnos.: ¢. 371-376. - ISBN 978-5-8114-1137-5 : (B nep.)

Bubnuorpaduueckoe oOMUcaHNE U3JaHUA Kot 213-
i JEHOIE : : B 6HOIL Hanuuue B 95C
HAaUMEHOBAHWE, BHJ, MECTO M TOJ M3aHUA, KOJL. CTp.)
et i e : HosI'Y
[TeyaTHblE UCTOUHHMKH

1 Tloyuenue coneii: METOAMUECKHE YKaszaHus K abopaTopHoi paboTe /cocTaBuTeu . ERT /
B.I1. Ky3bmuuesa, W.B. Jlerenkosa. — HoBl'Y umenn Spocnasa Myaporo, Benukui I}l{ttp(sj.//;lgvsi./bllbzl(l)(;tech.ru
Hosropoa, 2013. — 16 c. cader/book/

2 KuHeTHKa XUMHYECKHX  peakUMi: METOAMYECKHE YKa3aHWs /COCTABUTEIH . T oy
U.B.Jlerenkosa, E.H.Boiiko. — Bemukuit Hosropoa, Hos['Y wumenn Spocnasa l;{ttp(sj.e ?ggillj('/bllglézlmh'lu'
Myzporo, 2012. - 18 c. cader .

3 KoHuentpauust pacTBopoB. [IpurotosieH1e pacTBOPOB 3aJaHHOM KOHUCHTPALIMK:

METOAMYECKHE yKa3aHWs Kk JjabopartopHoit pabdore/ cocraBurenu: I'. H.Ommcosa, https://novsu.bibliotech.ru/
H.U.Vneauosa - Benukuit Hosropoa, Hosl'Y nmenu SIpocnasa Myaporo, 2013. — Reader/Book/-1595

24 c.

4 BoznopoxHslii nmokasaTelb: METOAMUECKHEe ykazaHus / cocraButenn E.H.Boiiko, I ) T

https://novsu.bibliotech.ru/

E.A.Ileryxosa - HoB['Y umenu Spocnasa Myaporo. Benukuit Hosropoa, 2012, — 12

. Reader/Book/-1587

5 Tuapoaus coneii / cocrasurenu: B.I1. Kyssmuuésa, B.A. Hcakos — HosI'Y, https://novsu.bibliotech.ru/
Bemukuit Hosropoz, 2013. — 14 c. Reader/Book/-1082

6 I'eTeporenHble paBHOBECHS M MPOLIECCHI: METOAMYECKHE YKa3aHHs K 1ab0paTopHOH https:/novsu.bibliotech.ru/
paGote / cocraurenu: Onncosa I'. H., Yapsanosa H.H. - Benukuit Hosropoa, Hosl'Y R d /B. I/ 1593'
umenu Spocaasa Myaporo, 2013. - 12 c. £adeT DOOK/ -

7  OKHCIHUTENIBHO-BOCCTAHOBHTENbHBIE  PEAKLUMM:  METOAMYECKME  YyKasauus / 2 s T
cocrasutenn E.H.Boiiko, H.U. Yabsauosa, I.H.Onucosa - Hosl'Y umenu SIpocnasa huD}S{'//I:jovf;'b]EKl)?f? LW/
Myaporo, Benukuit Hosropoa, 2012. —38 c. £acer D00k -

8 TlaneBaHMYECKMH  DJEMEHT.  DIEKTPOXMMHYECKas  KOppO3Hsi — METajl/oB: https://novsu.bibliotech.ru/
Meronuyeckne ykasaHust / cocrasutenn E.H.boiiko., E.A. Ileryxosa- Hosl'Y, R. dariDs - -1 1993'
Benukuit Horopos, 2013. — 13 ¢. cacer/ D00k

9 DneKTponu3 BOAHBIX PACTBOPOB AEKTPOTHTOB: METOAMUECKHE YKa3aHus / https://novsu.bibliotech.ru/
cocrasutenu E.H. Boiiko, E.A.ITeryxosa - Hos['Y, Benukuii Hosropoa, 2013. — 14 c. Reader/Book/-1613
10 JInopobHble 307M: MOMyYeHHE M KOAryIAlMs: METOAMYECKME yKasaHus / https://novsu.bibliotech.ru/Re
cocrasurens W.B.JlerenkoBa - Bemmkuii Hosropoa, 2014. — 24 c. ader/Book/-1936
11 Onpenenexue sKeCcTKOCTH BOAbI (TUTPUMETPHUECKUIT METO aHa/Iu3a): o
MeToaMYecKHe Ykasanus / cocrasutenu H.U. Vibanosa, I.H.Oancosa -Beanknii 1ttps:/novsu.bibliotech.r
Hosropoa, Hosl'Y nmenu Slpocnasa Myaporo 2013.— 19 c. u/Reader/Book/-1932
12XuMHs: METOAMYECKHE YKa3aHWs A CTYACHTOB-320YHMKOB TEXHMYECKHMX o
HarpasJIeHUii MOArOTOBKU: METONMYeCkUe Yka3anus / coctaBurenu B.IT.Ky3pmuuesa, https:/novsu.bibliotech.ru/
H.U. Yassinosa, [.H. Omucosa. — Ho['Y, Benukuii Hosropoa, 2018r. —31c. Reader/Book/-3396

13 Cysopos A. B.OGwasn xumus : yueGuuk s ByzoB / A. B. Cysopos, A. B.

Hukonbekuil. - 5- usa., uenp. — Caukr [TerepSypr : Xumusaar, 2007. - 622, [2] c. : 3

ui. - bubmuorp.: ¢. 593. - [pun.: ¢. 594-597. - Ykas.: ¢. 598-615. - ISBN 5-93808-

129-7 : (B nep.)

14 Cysopos A. B.O6was xumus : yueOHoe nocodue aas By308 / A. B. CyBopos, A.

B. Hukosnbckuii. - 2-¢ usa., uenp. — Cankr-IlerepOypr : Xumus, 1995. - 624 c. : ua. - 109

ISBN 5-7245-1018-9 : (B nep.)

15 Bynsx E. B.O6was xumus : yueOHo —meroaunueckoe nocodue / E. B. byask. - 3-¢

u3L., nepepad. u aomn. — Caunkr-ITerepOypr : Jlaub, 2011. - 382, [1] c. : un. + CD- 20

Hosroposaciwit rocypapcTaeHHbii

yHuBepcuTeT um. Apocnasa Myaporo

Haywnan ?ﬂuoﬁ:xa
Cexrop yuer. &




Tabnmuna b.3 — UadopmarmonHoe obecnieueHre y4eOHOH TUCUUIUTUHBL « X AMHSD»

HaumeHoBaHue pecypca

IIpodeccHoHabHbIe 0a3bl JAHHBIX

Jorosop

Cpok gorosopa

ba3za aaHHbIX eKTPoHHO#H OUOANOTEUHOIT cHCTEMbl By3a
«DNEKTPOHHDIH YUTATbHBIA 3a1-
bubaunoTex»https://www.novsu.ru/dept/1114/bibliotech/

Jlorosop Ne BT-46/11 ot
17.12.2014

OeccpouHbli

ONeKTpOHHbIH KaTanor HayuHo# Gudnuorexku

Bbaza coOcTBEHHOM

OeccpouHblii

http://mars.novsu.ac.ru/MarcWeb/ reHepaLuu

ba3za njanHbIX «AHamUTHKa» (KapToTeka Ba3a coOCTBEHHOI = 5
& 0CCCPOUHBIN

crateif)http://mars.novsu.ac.ru/MarcWeb/ reHepaumnu

baza aaHHbIX « DNeKTPOHHO-OubsIMoTeyHas cuctema «I6C
IOPAUT» https://www.biblio-online.ru
Konnekuusi: JIereHaapHbie KHHUI'H

Horosop Ne63/toc ot
20.03.2018

OeccpouHbiii

OnexTpoHHas 6a3a aaHHbIX «M3aaTeNbLCTBO

Jlorosop Ne S2/ETI(Y)18 ot

¢ 11.01.2019 r. no

Jlauby» https://e.lanbook.com 11.01.2019 10.01.2020 r.
Jorosop Ne 72/EI(Y)19 ot | ¢ 11.01.2020 r. no
25.12.2019 10.01.2021 r.

HauuonanbHas snekrpornas 6ubinnorexa (HIb) Jorosop Ne 101/HDB/2338 31.08.2022
https://rusneb.ru/ ot 01.09.2017 T
[pesunentckas Oudnuoreka um. b. H. Eavuuna i -

| https://www.prlib.rw/ B OTKPBITOM 0CTYIE -
basa nanubix Hayunoii snexrponnoit Gubanorexu - ;
eLIBRARY.RU https://elibrary.ru/ % OTARRAM. ACERY i )
HauuonanbHas noanucka B pamkax npoekra MUHHCTEPCTBA
obpazoBaHus u Hayku PD (I"oczananue Ne 4/2017 r.) K
Haykometpuueckum BJI Scopus u Web of Science PEIVETParim 2022

https://www.webofscience.com/wos/wosce /basic-search
https:/www.scopus.com/search/form.uri?display=basic/basic

(TeppuTopus By3a)

Baza jaHHbIX Npo(eccHOHaNbHBIX CTaHIapTOB MUHHCTEPCTBA
TpyZa U COLMANILHOMN 3aLIUTbI

PO http:/profstandart.rosmintrud.ru/obshchiy-
informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-
standartov/

B OTKPbITOM AOCTYNE

ba3za maHHbIX 3JIEKTPOHHO-OMOIMOTCHHO CHCTEMBL
«HauuonanbHas snekrporinas oudanoreka» hiips:/u6.pd

B OTKPbLITOM 10CTYNC

WHdopMauHoHHbIE CIPABOYHBIE CHCTEMbI

VYHuBepcuTeTcKkas MHPOPMaLMOHHAs CHCTEMa
«POCCHUS» https://uisrussia.msu.ru

B OTKPBITOM 10CTYIIE

HauuonanbHbiil nopran onnaitt 00yueHus «OTkpbiToe
obpasosanue» https://openedu.ru

B OTKPbITOM A0CTYIE

[Topran OTKPBIThIX Poccuiickoit

Desepaunu_https://data.gov.ru

JAaHHBIX

B OTKPLITOM J0CTYyII€

CnpaBouHo-npaBoBas cucTema Koucynbrantllaoc
(Koucynbsrautllntoc CTYAEHTY "
npenogasaresiio)www.consultant.ru/edu/

B OTKPLITOM A0CTYNE

[Tpoepeno Hb Hoel'Y. K

HoBropoacku# rocynapcTaeHHbIi
YHRPRGHTRT, YA pocnasa Myaporo

Hayunas ’% JHOTeKA

Cexrop yuer




[Tpunosxenue B
(ob6s13aTenBHOE)
JIner akTyanuzanuu pabodeii mporpaMmbl
Y4eOHOH THCHUTIHHBI « X UMM

PaGouas nporpamma akryanusuposana Ha 2020/2021 y4eOHbIH o1

ITporoxon Ne // 3acemanus kadenpsi ot « 20 » (4 200 r.
Pazpaboruuk: w [ KU Hespanta

3aB. kapenpoit Ju L Gy pase

PaGouas nporpamma aktyanusuposana Ha 2021/2022 y4eOHbIH o1
ITporoxon Ne  3acenanus xadeapsi oT « » 20 T
PaspaboTumk:

3aB. kadenpoit

Pabouas nporpamMma akTyannzuposana Ha 2022/2023 yueGHbIN IO

Ilporokon Ne  3acenanus kapenpsl T « » 20 _r
Pazpaborumk:
3aB. xadenpoi

Tabmiua B.1 Ilepeuens u3MeHeHuUi, BHECEHHBIX B PabOYyIO IPOrpaMMy:




