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Pabouas mporpamma coctaBieHa ¢ y4yérom TpeOoBaHuii denepasbHOTO TOCYIApCTBEHHOTO
oOpazoBarenbHOro crangapta (mpuka3 Ne 922 ot 07.08.2020) mo mampasienuto nmoaroroku 18.03.01
Xumuueckas TexHoiorus s npoduis «TexHonorus HeopraHMYeCKHX BEIIECTB» Ha OCHOBAaHHUH
y4eOHBIX TUTAaHOB Habopa obywatomuxcs 2021 rona.

Pa3pabotunk nporpaMmsl:

JloeHt A H. Macnuii
JoueHt E.E. Crapony0en
COT'IACOBAHO

Pabouas mporpamma paccMoTpeHa u onoOpeHa Ha 3acenaHud HeopraHudeckobl XMMUU WMEHU
npodeccopa H.C. AxmeroBa, mporokoi ot 21.05.2021 r. Ne 6.
3asenyromuii kadpenpoit  Cocrnacosano A.M. Ky3Hernon

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa



1. Ilesin ocBOeHUsI AUCHMUIIIMHBI

[lenssmMu ocBOEHUS AUCHUILIUHBI «OO01ast U HEOPraHUUYECKask XUMUS» SIBIISIOTCA:
a) hopmupoBanue GyHIAMEHTAIBHOW CUCTEMbI XMMUYECKUX 3HAHUN O B3aUMOCBSI3H MEXK]y CTPOCHUEM
BEIIECTBA U €0 XMMUYECKHMH CBONCTBaMH,
0) o0y4eHue criocobaMm MPUMEHEHHsI KBAHTOBO-MEXaHUUECKUX, CTPYKTYPHBIX, TEPMOJAUHAMUYECKUX U
KMHETHUYECKUX MPEJCTaBICHUN 111 O0ObACHEHMS U MPEACKa3aHNUs OCHOBHBIX 3aKOHOMEPHOCTEH
IIPOTEKAHU XUMUYECKHUX PEAKLIUN,
B) PacKpbITHE CYIIHOCTH IIPOLIECCOB, IPOUCXOIALIMX B X0J1€ XUMUUYECKUX IPEBPALICHUN BEILECTB,
B) pa3BUTHE UHTEUIEKTYaJIbHBIX BO3MOKHOCTEM M CTUJISI MBILIIEHUS CTYAEHTOB Yepe3 JEMOHCTPALUIO
POJIM XMMHHU B TIO3HAHUM 3aKOHOB ITPUPOJIbI U MATEPUANIbHOM XKU3HHU OOLIECTBA, B PELICHUH INT00AIbHBIX
po0JIeM YeoBeYeCTBa: KyJIbTYphl, HAYKH, UCTOPHH, 00YCIOBICHHOCTH Pa3BUTUSI XUMUYECKON HAyKH
OTpeOHOCTSAMU NTPOU3BOACTBA U ObITA.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl

Huctummaa «OO0mass ¥ HeopraHW4YecKass XUMHsS» OTHOCUTCA K oOsizarenpHON uyactu OOIl u
dbopmupyer y obydaromuxcs no npoduito  «TexHomorus HeoOpraHMYeCKUxX BEIIECTB» HAOOp 3HAHMIA,
YMEHUI, HABBIKOB ¥ KOMIIETCHIIUM.

Jlis yCnemHoro ocBO€HUs IUCHUIUIMHBI «O0IIasi 1 HeopraHudeckas XUMHs 00ydaroImuics 1mno
HampasiieHuto 1noArotoBku 18.03.01 «Xumuyeckas TEXHONOTHs» JOJDKEH OCBOUTH MaTepuall
MPEIIIECTBYIOIIUX TUCIUTUINH:

1. IlpenmecTByOIMX JUCLMILIUH HET

Hucnunnuna «OO0masi 1 HeopraHudeckass XUMHsD SBIISETCS MPeIIIecTBYIONEH U HeoOXoauma

JUISl YCTIELITHOTO OCBOEHUSI MOCIIEIYIOIINX AUCIUIIINH:

1. Ananutudeckas XuMus U GU3UKO-XUMHUECKHUE METO/IbI aHAIHN3a

2. be30macHOCTh )KU3HEACSTEIHbHOCTH

3. Konnmounnnas xumus

4. MonenupoBaHue XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB

5. O0mwasg xuMuyeckast TEXHOJIOT U

6. Opranuveckasi XUMUs

7. Ilpou3BoJCTBEHHAs MpaKTHKA (IPEAUIIIOMHAs TPAKTUKA, B TOM YHUCIIE HAYYHO-
uccaeaoBarenbekas padboTa)

8. Ilpoun3BoICTBEHHAs MPAKTUKA (TEXHOJIOTHYECKas (MPOEKTHO-TEXHOJIOTHYECKasi) MPaKTHKA)
9. Ilpomeccs! U anmapaThl XUMHYECKON TEXHOIOTUN

10. TexHuueckast TepMOAMHAMUKA M TEIUIOTEXHUKA

11. YyeOHnas npakTuka (03HAKOMUTEIbHAS IPAKTUKA)

3. KoMmnerenuuu oﬁyqammerocﬂ, (bopanyeMble B pe3yJjbTaTe OCBOCHUSA TUCHUIIJIUHBI

OIIK-1 CnocobeH u3y4aThb, aHAJIM3MPOBATH, HCI0JIb30BATH MEXaHU3Mbl XMMHYECKHX PeaKUMii, IPOUCXOASIIMX B
TEXHOJOTHYECKHX MPOIeccaxX U OKPYKAIIIEM MHPE, OCHOBBHIBASICh HA 3HAHUSIX 0 CTPOEHHH BelIeCTBAa, MPHPO/Ie
XHMHYECKOH CBSI3M U CBOICTBAX Pa3JIMYHBIX KJIACCOB XHMHUYECKHX 3JIEMEHTOB, COeUHEHUI, BEeIIeCTB U MATEpPHAJIOB
OIIK-1.1. 3HaeT TeopeTHIECKHE OCHOBBI XUMUH, TPUHIIAITEI CTPOCHUS BENIECTBA, OCHOBHBI KJIacCH(DUKAIIUN COSAMHEHUH,
CIOCOOBI TMOJIYUYCHUA U XUMHUYCCKUEC CBOMCTBa COGﬂHHeHHﬁ, OCHOBHBIC MEXaHNU3MbI IPOTECKAHUA XUMHUYCCKUX peakum‘/’l,
OCHOBHBIC 3aKOHBI U COOTHOIIICHU S (1)1/131/1qu1<01‘/'1 XUMHUHU, OCHOBHBIC 3aKOHBI TCPMOANMHAMUKHN IMTOBEPXHOCTHBIX HBHGHHﬁ,
CBOICTBA IUCIIEPCHBIX CUCTEM, METO/IbI HCCIIEI0BAHUS TOBEPXHOCTHBIX SIBJICHUN U AUCIIEPCHBIX CUCTEM

OIIK-1.2. YMmeer ncnoib30BaTh XMMUYECKHE 3aKOHBI, CIPABOYHBIE JAHHbIE U KOJIHMYECTBEHHbIE COOTHOLIEHUS B
XUMHYECKHUX PEAKIISIX JIIs pelIeHus MPOopeCCHOHATBHBIX 33134, IPOTHO3UPOBATh BIUSHUC PA3IMYHBIX ()aKTOPOB HA
PaBHOBECHE, COCTABIIATh KHHETUYCCKUE YPABHEHUS, KIIACCH(DUITUPOBATE dICKTPOIBI U JCKTPOXUMHUIECKHUE IICITH,
MMPOBOAUTH PACUCTHI C UCIIOJIB30BAHUEM OCHOBHBIX COOTHOIIEHUH TCPMOJMHAMUKHN IMTOBECPXHOCTHBIX SIBJICHUU 1 pacueThI
OCHOBHBIX XapaKTEPUCTUK AUCIEPCHBIX CUCTEM

OIIK-1.3. Bnaneer HaBbIKAMH OMTUCAHKS CBOKMCTB MPOCTHIX M CJIOXKHBIX BEIIECTB HA OCHOBE 3JIEKTPOHHOTO CTPOSHHUS,
JKCIICPUMCHTAIBHBIMYA HABBIKAMU ONPEACTICHUS (PU3UICCKUAX U XUMHUUCCKUX CBOWCTB COCIMHCHUMN, YCTAHOBIICHUS

CTPYKTYPbI COCﬂI/IHCHHﬁ, HaBbIKaMH PpCIICHUA TUIIOBLIX 3a/1a4 B 00J1aCTH XUMHUYECKOM TCPMOJUHAMUKU, (1)330BI)IX



paBHOBECHH U (ha30BBIX NMEPEXOJIOB, IMEKTPOXHUMUH, XUMHIECKON KHHETUKI

OIIK-2 Cnoco6eH HcnoJib30BaTh MaTeMaTH4ecKue, (pusndeckne, Gu3NKo-XUMHYECKHE, XMMUYeCKHe MeTOIbI 1JIsl
peueHusi 3aa4 nNpogeccHoHATbHON JesATeIbHOCTH

OIIK-2.1. 3Haet ocHOBHI qu()(hepeHINaTLHOTO U MHTErPAIbHOTO HCUUCIIeHNUs, T hepeHINaTbHBIX YPaBHEHUH, TEOPHU
BEPOSITHOCTEH U MaTEMaTHYECKOM CTaTUCTHKH, TEXHUUECKHE 1 IPOrPaMMHBIE CPEJICTBA Pealn3alui HHPOPMAIIHOHHBIX
TEXHOJIOTHH, PU3NYEeCKHUEe OCHOBBI MEXaHUKH, (PU3UKH KOJIeOaHWH U BOJIH, JJIEKTPUYECTBA U MarHeTU3Ma,
JNEKTPOJMHAMHKH, CTATUCTUIECKON (PU3NKU U TEPMOJIUHAMHKH, OCHOBBI XMMUH, TIPUHIUITEI CTPOSHHS BELIECTBA, OCHOBBI
KITacCU()MKAIIMN COCIMHEHNH, OCHOBHBIC MEXaHU3MBI IIPOTEKAHUS XUMHUUECKUX PEAKIIUH, OCHOBHbIEC 3aKOHBI
TEPMOIMHAMUKHI

OIIK-2.2. YMeeT nmpoBOAUTH aHANN3 (DYHKINH, pelIaTh OCHOBHBIE 33124l TEOPHH BEPOSTHOCTH M MAaTEMAaTHICCKOM
CTAaTHCTHKH, PeIIaTh YPaBHEHUS U CUCTEMBI A depeHIINATbHBIX YPaBHEHHH, padoTaTh B Ka4eCTBE MOIb30BATEINS
MEePCOHANBHOI0 KOMIIbIOTEPA, UCIIONIB30BaTh YHCICHHBIE METOABI ISl PELICHU MaTeMaTHUeCKUX 3aa4, UCIOIb30BaTh
SI3BIKH U CUCTEMBI TPOTPaMMHPOBAHMS, UCTIONIB30BATh (PU3NUECKHE 3aKOHBI, XUMUUECKHE 3aKOHbBI, TEPMOANHAMUYECKHE
CIPaBOYHBIE JAHHBIE, PE3YJIBTATH (PU3NKO-XUMHUUECKOTO IKCIIEPUMEHTA

OIIK-2.3. Bnazseet HaBbIKAMHU HCIIOJIb30BAHMS MATEMaTHUECKOT'0 anapaTa, HaBbIKaMH IOKCcKa 1 0OMeHa nHpopMalueii B
III00ABHBIX 1 JIOKATBHBIX KOMITBIOTEPHBIX CETSIX, TEXHUYECKUMHU ¥ IPOTPaMMHBIMH CPEICTBAMH 3aIIUTH HH(POPMAIIHH,
HpoBeACHUs (PU3NUECKUX N3MEPCHNUH, KOPPEKTHOH OIEHKH MOTPELIHOCTEH, MPOBEICHNS TUCIIEPCHOTO aHATIN3a ¥ CHHTE3a,
9KCIIEPUMEHTAIBHBIMI HaBBIKAMH OTIPEJEICHUS (PU3NIECKUX U XUMHUYECKUX CBOHCTB COCIMHEHHUH, YCTaHOBIICHHS

CTPYKTYPbI COGﬂHHeHHﬁ, HaBbIKaMH PpCIICHUA TUIIOBLIX 3a/1a4 B 00J1aCTH XUMHUYCCKOM TCPMOJNHAMUKHA

B pe3yJbTaTe 0CBOCHUSA TUCHUIIJINHBI oﬁyqaloumiflcsn HOJKECH

3HaTh:

- OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUECKUX MPOIIECCOB;

- CBOIMCTBAa OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COCTMHEHUH.

- OCHOBHBIC XUMHNYCCKNEC 3aKOHbI

Ymern:

- ONUCBIBATh CBOIMCTBA HEOPTaHMYECKHUX BEIIECTB U UX MPUMEHEHHE Ha OCHOBE KBAHTOBO-
MEXaHUYECKUX, CTPYKTYPHBIX, TEPMOJAMHAMUYECKUX U KUHETUYECKUX MPEICTaBICHHUIA;

- OICHUBATb BO3MOXHOCTb U YCJIOBHUA MPOTCKAHUA XUMHUYCCKUX IMPOLECCOB;

- OonpeaAciIsATh TCPMOANMHAMUYCCKHUE XapaKTCPUCTUKH XUMHYCCKUX peaKuHﬁ N KOHCTAaHTbI PaBHOBCCHA
- IPUMEHSATH OCHOBHBIE XUMUYECKUE 3aKOHBI, TEPMOJMHAMUYECKUE CIIPABOYHBIE TAHHBIC U
KOJIMYECTBEHHBIC COOTHOIIEHUS HEOPTaHUYECKOW XUMHH sl pEIICHUs TPO(HEeCCHOHATBHBIX 3a71a4;

- paCCYUTBIBATE TCPMOANHAMHUYCCKUC XaPAKTCPUCTHUKHU ITPOLECCCOB JIA 000CHOBAHUA TEXHOJIOTHUECKAX
HOECIMMOYCK IMOJTYYCHHA HECOPTAHNYCCKUX BEIICCTB,

- 000CHOBBIBATH MPHUHIIMIIBI TOTYYCHHSI HEOPTAaHUYECKHUX BEIIECTB

Baaners:

- HaBBIKaMU OOpaIeHusi C XUMUYSCKUM BEIIECTBOM C COOJIIOICHUEM MPABUJI TEXHUKH OE€30ITaCHOCTH ;
- HaBBIKaMU 0(pOPMJIICHHUS OTYETA 110 JTabopaTOpHBIM paboTam

- HaBbIKaMU CaMOCTOSITENIbHOM paboThI ¢ pa3IUYHBIMU HH(GOPMALIMOHHBIMU HCTOYHUKAMHU (Ha

OyMa)XHBIX ¥ SJICKTPOHHBIX HOCUTEIISAX, B TOM YHCIE, Cpebl Internet) 00 OTACTBHBIX ONPEeAeTICHUSX,



IMOHATHUAX U TCPMHUHAX I 00BICHEHUS UX IMPUMCHCHUA B IPAKTHYCCKUX CUTYyallUAX,; PCIICHUA

TCOPCTUUCCKHUX U IMPAKTHYCCKUX THIIOBBIX U CUCTCMHBIX 3a/1a4, CBA3aHHBIX C HpO(I)GCCHOHaJIBHOfI

ACATCIIBHOCTBIO

- HaBbIKaMH BBIITIOJITHCHHUS OCHOBHBIX XMMHUYCCKUX onepauﬂﬁ

4. CTPYKTYpa U cojiep:KaHue TUCIHUIIHHbI

OO6mias Tpya0€MKOCTh TUCIMIUIMHBI COCTaBIISIeT 11 3a4eTHBIX equHuIl, 396 4acos.

Bus! yaeOHOH paboTHI (B 9acax) (01 S: (1513
CpencTBa s
Ne Paznen Ceme- n TaGopa- HIDOBCACHILA
n/n JUCLUTUINHBI CTp Jlexmms PAKTHHICCKHE abopa KCP CPC TeRyHIeH 1
3aHATHS TOPHBIE HPOMEXY-
TOYHOH
aTTecTaluu
1 2 3 4 5 6 7 8 9
1 Bsenenue B 1 2 7 Tect
XUMHIO
Hroro no 1 2 7
ceMecTpy
O6mrast XuMus KonTtponsHas
paborta;
1 2 4 16 4 174 JlabopatopHas
paborta;
OK3aMeH
Hroro 1o KounrpoabHas
cemecTpy 2 4 16 4 174 padora,
IK3aMeH
Heopranunueckas KonTtponbHas
XUMHUS pabora;
1 3 4 12 4 151 JlaGopatopHas
pabora;
OK3aMeH
Hroro mo KonTpoabHas
SRS 3 4 12 4 151 padora,
IK3aMeH
5. Coneprxanue JeKIIUOHHBIX 3aHATHI 110 TeMaM
o WNupukaTopsl
. /_n Paznen pucuuninunst Yacsl Tema JIEKIIMOHHOTO 3aHATHS JIOCTHUKECHUS
KOMITETEHIIMU
1 2 3 4 5

1. | BBenenune B XUMHUIO 2 Bgenenue B xumuro. Kimaccel OIlK-1.1
HEOPTaHWYECKUX COCTMHECHHIA. OIIK-2.1

2. | Obmas xumus 2 Crpoenue aToma, OIIK-1.1
MePUOTUIECKUIT 3aKOH H OIlK-2.1
XUMHYECKasi CBSI3b.

3. 2 Xumu4eckast TepMOINHAMHUKA, OIIK-1.1
XMMHUYECKOE paBHOBECHE, OIlK-2.1
pacTBOpPHI

4. | Heopranmueckasi XuMHUsI 2 Kucnorno-ocHoBHBIE CBOMCTBA OIlK-1.1
COCJIMHEHUI s-, P- u d-anmementoB | OITK-2.1

5. 2 OKHUCJIHUTEIbHO- OIlK-1.1
BOCCTAHOBUTEJIbHBIE CBONCTBA OIlK-2.1
COEIMHEHUH s-, P- ¥ d-3JIeMEHTOB

BCEI'O 10

6. Conep:xaHue NPAKTHYECKNUX/CEMMHAPCKUX 3aHATHI
[TpoBeneHmne npakTUYECKUX/CEMUHAPCKUX 3aHATHI HE TPETyCMOTPEHO YIEOHBIM IJIAHOM

7. ConeprxkaHue J1a00paTOPHBIX 3aHATHIT




WNnnukarto
pHI
Ne Pa3nen aucuuniauHb Yacsl Tewma 3ausaTHS AlOCTIDREH
n/n us
KOMIIETEHII
uu
1 2 3 4 6
1. | O6mas xumus 6 Omnpenenenne TemwioTsl rugpatanuu conn | OIIK-1.2
OIIK-1.3
OIIK-2.2
OIIK-2.3
2. 5 [TpuroroBneHne pacTBOPOB 33aHHBIX OIIK-1.2
KOHIICHTPAITHIHA OIIK-1.3
OIIK-2.2
OIIK-2.3
3. 5 XuMHUECKoe PaBHOBECHE B PACTBOPAX OIIK-1.2
OIIK-1.3
OIIK-2.2
OIIK-2.3
4. | Heopranuyeckas XUMHS 4 Peakuuu ruaponusa OIIK-1.2
OIIK-1.3
OIIK-2.2
OIIK-2.3
5. 4 KucnoTHO-0CHOBHBIE CBOHCTBA OIIK-1.2
COCTMHEHUH S-, P- U d-2JIEMEHTOB OIlK-1.3
OIIK-2.2
OIIK-2.3
6. 4 OKHUCITUTEIHHO-BOCCTAHOBUTEIIHHEIC OIIK-1.2
CBOMCTBa COCIMHEHHH S-, P- U O- OIlK-1.3
AIIEMEHTOB OIlK-2.2
OIIK-2.3
BCEI'O 28
8. CamocTofATEILHAS paﬁoTa
MNupukaTopel
Ne TeMmbl, BBIHOCHMBIE HAa CAMOCTOSITEIIbHYIO
i pabory Yacsl ®opma CPC JOCTHKEHUS
KOMITCTEHIINT
1 2 3 5 6
1. | OcHOBHBIE KJTacChl HEOPTraHUYECMKHX 7 MOATOTOBKA K TECTHPOBAHUIO OIIK-1.2
COEqUHEHNN OIIK-1.3
OIIK-2.2
OIIK-2.3
2. | CtpoeHre aToMa U IEPUOAMYESCKHUI 3aKOH 30 MOJITOTOBKA K KOHTPOJIBHOM padore, OIIK-1.2
MOJITOTOBKA K TECTUPOBAHUIO, OIIK-1.3
MOJITOTOBKA K DK3aMEHY OIIK-2.2
OIlK-2.3
3. | Xumuyeckas cBs3b 40 MOJITOTOBKA K KOHTPOJIBHOH pabore, OIlK-1.2
MOATOTOBKA K TECTUPOBAHUIO, OIIK-1.3
MOJITOTOBKA K DK3aMEHY OIIK-2.2
OIIK-2.3
4. | Xumuueckas TepMOJIMHAMHUKA 40 MOArOTOBKA K KOHTPOJILHOH pabore, OIIK-1.2
MOArOTOBKA K JJabopaTopHOii padorTe, OIIK-1.3
HNOJTrOTOBKA K TECTUPOBAHHUIO, OIIK-2.2
MOJTrOTOBKA K 3K3aMEHY OIIK-2.3
5. | Xumuyeckoe paBHOBecHE 30 MOArOTOBKA K KOHTPOJILHOH pabore, OIIK-1.2
MOArOTOBKA K JJabopaTopHOii padorTe, OIIK-1.3
HMOJTrOTOBKA K TECTUPOBAHHUIO, OIIK-2.2
MOJITOTOBKA K DK3aMEHY OIIK-2.3
6. | CBoiicTBa pacTBOpOB 34 MOJITOTOBKA K KOHTPOJIBHOM padoTe, OIlK-1.2
MOTOTOBKA K TabopaTopHoOi padore, OIIK-1.3
MTOJIrOTOBKA K TECTUPOBAHHMIO, OIIK-2.2
MTOJIrOTOBKA K 9K3aMCHY OIIK-2.3
7. | Peakiuu rumponmsa 25 ITOJIrOTOBKA K KOHTPOJIBHO#H pabore, OIIK-1.2
MTOJITOTOBKA K 1ab0opaTopHOl padbore, OIIK-1.3




MunukaTopsl
Ne Tembl, BEIHOCUMBIE HAa CAMOCTOSITENBHYIO
Yacer ®dopma CPC JIOCTIKEHUS
/11 paboty
KOMITCTEHIIHU
1 2 3 5 6
MOJITOTOBKA K TECTUPOBAHHUIO, OIIK-2.2
MOJITOTOBKA K DK3aMEHY OIIK-2.3
8. | OxucIMUTETFHO-BOCCTAHOBUTEIBHEIE 25 MIOJITOTOBKA K KOHTPOJIBHOH padore, OIIK-1.2
peaxmn MOJITOTOBKA K JIabopaTopHOH padoTe, OIIK-1.3
MOJITOTOBKA K TECTUPOBAHHUIO, OIIK-2.2
MOJITOTOBKA K DK3aMEHY OIIK-2.3
9. | KoopauHanyioHHbIe COeTUHEHHS 25 MOATOTOBKA K KOHTPOJILHOHU pabore, OIlK-1.2
MOJIrOTOBKA K JIaOopaTopHOU padoTe, OIIK-1.3
MOJTrOTOBKA K TECTUPOBAHHUIO, OIlK-2.2
MOJITOTOBKA K DK3aMEHY OIIK-2.3
10. | CoiicTBa MPOCTHIX BEIIECTB S-, P- 1 d- 25 MOATOTOBKA K KOHTPOJILHOU pabore, OIlK-1.2
2JIEMEHTOB MOJIrOTOBKa K JlabopaTopHoii paboTe, OIlK-1.3
MOJITOTOBKA K TECTUPOBAHHUIO, OIIK-2.2
MTOJITOTOBKA K DK3aMEHY OIIK-2.3
11. | KuciaoTHO-OCHOBHBIE CBOHCTBA 26 MIOJITOTOBKA K KOHTPOJIBHOH padore, OIIK-1.2
COCIMHEHUH S-, P- B d-3JIeMEHTOB MIOJITOTOBKA K JIAOOpaTOpHOH padoTe, OIIK-1.3
MOJITOTOBKA K TECTUPOBAHHUIO, OIlIK-2.2
MIOJITOTOBKA K IK3aMEHY OIlK-2.3
12. | OKHUCTUTETHHO-BOCCTAHOBUTEIIHHEIC 25 MOJITOTOBKA K KOHTPOJIBHOH padore, OIIK-1.2
CBOMCTBa COSAMHCHHH S-, P- ¥ d-3JIEMEHTOB MIOJITOTOBKA K JIAOOpaTOpHOH padoTe, OIIK-1.3
MOJITOTOBKA K TECTUPOBAHUIO, OIIK-2.2
MOJITOTOBKA K DK3aMEHY OIIK-2.3
BCEI'O 332
8.1 KonTpoJunb camocTosiTe1bHON padoThl
MNupuxaTopsl
Ne TeMmbl, BBIHOCUMBIE HAa CAMOCTOSITEIBbHYIO
Yacel ®opma KCP JIOCTUKEHUS
n/m paboty
KOMITETEHIIHU
1 2 3 5 6
1. | IlpoBepka KOHTPOJIBHON PaOOTHI 4 MIPOBEPKA KOHTPOJIBHOM PabOTHI OIlK-1.2
OIlK-1.3
OIlK-2.2
OIIK-2.3
2. | IIpoBepka KOHTPOIBHOM PaOOTHI 4 MPOBEpKa KOHTPOIBHOM paboThI OIIK-1.2
OIIK-1.3
OIIK-2.2
OIIK-2.3
BCEI'O 8

9. Ucnosib30BaHMe PEHTUHIOBOI CHCTEMbI OLIEHKHU 3HAHU I

[Tpu oueHke pe3yabTaTOB MEATEIBHOCTH OOy4aroIMXCsl B paMKax IJUCHUIUIMHBL «OOmas u
HEOpraHn4YeCKass XHMUSA» HCIIOJIB3YETCA peﬁTHHFOBaSI cucremMa. MakcuMallbHOE W MHHHMAaIbHOE
KOJINYECTBO OayioB MO PAa3IMYHBIM BHJAAaM y4yeOHOH paboTsl omucaHo B «llomoxkeHuu o OabHO-
PEUTHHIOBOM cHCTEME OLIEHKH 3HAaHUIl CTYAEHTOB W OOecledyeHHs] KadyecTBa ydeOHOro mpoiiecca»
OI'bOY BO KHUTY.

PeliTunroBas oneHka (GpopmMupyeTcs Ha OCHOBaHHM TEKYILIErO W MPOMEXKYTOYHOI'O KOHTPOJS. 3a
KOHTPOJIbHBIE TOUYKH CTYIEHT MOXKET MOJYyYUTh MUHUMAJIFHOE U MaKCUMaJIbHOE KOJIMYECTBO OalsioB (CM.
Ta0IuUILY).

OueHoYHBIE CPeICTBA KoJa-Bo MuH.0a/1110B Makc.0a/1710B

2-ii cemecTp

Ok3aMeH 1 24 40
JlabopaTopHast paboTa 3 12 20
Tect 6 18 30
Konrposbhas pabora 2 6 10
HTroro 60 100
3-ii cemecTp

Ok3aMeH 1 24 40
JlabopaTopHast paboTa 3 12 20




Tecr 6 18 30
KontponbHas pabora 2 6 10
HToro 60 100

10. OueHouyHble CcpeacTBa ISl TEKYUIEr0 KOHTPOJISL YCHEeBAEMOCTH, NPOMEKYTOYHOMI
aTTecTAlMHU M0 UTOTaM OCBOEHMS TN CHUIIHHBI
OueHouHbIe CpencTBa ISl MPOBEACHUS TEKYIIEr0 KOHTPOJIS YCIEBAaeMOCTH, IMPOMEKYTOUYHOM
arTecranuu u WTOTOBOM aTTeCcTanuu pa3p2163,TBIBaIOTC$I COI'JIaCHO ITOJIOKCHHUIO O CDOHI[aX OLICHOYHBbIX
CPEICTB, pacCMaTPUBAIOTCA KaK COCTaBHas 4acThb paboueil mporpaMMbl U OQOPMIISIOTCS OTIEIbHBIM

JOKYMEHTOM.

11. I/IH(l)OPMaIII/IOHHO-MeTOJII/I‘leCKOC o0ecrneyeHue JAUCHHUIIIMHBI

11.1. OcHoBHas JuTEpaTypa

[Mpyn w3ydeHun nmuctUIUIMHBL «OOIIas W HEOpraHWYeCKas XUMHUS» B KadeCTBE OCHOBHBIX
HMCTOYHUKOB MHGOPMAIIUN PEKOMEHAYETCS HCIIOJIb30BaTh CIEAYIOUIYIO JTUTEPATypy:

OcHoBHbIE HICTOYHMKH MH(pOpManun

KoauuecTtBo IK3CMILISIPOB

H. C. AxmeroB, O0miasi 1 HEOpraHHYECKask XUMHS
[DnexTpoHnnslii pecypc] : Cankt-IlerepOypr :
Jlann, 2020

https://e.lanbook.com/book/130476
Pexxum nocryna: no noanucke KHUTY

M. K. Azuzosa, JI. W. bageiruna, H. C. AxmeToB,
JlaGopaTopHbie 1 CeMUHAPCKHUE 3aHATHS 110
o011eil 1 HeOpraHMYECKON XUMUM [ DIIEKTPOHHBII
pecypce] : Canxr-IlerepOypr : Jlans, 2014

http://e.lanbook.com/books/element.php?pll_id=50685
Pexxnm nocryna: no noanucke KHUTY

H.II. Mudraxosa, T.I1. [TerpoBa, O6mias u
HEOpraHuyeckas Xumus [ YueOHuk]| yueo.
nocobue: Kazans : U3a-so KHUTY, 2018

111 sk3. YHUL ®I'BOY BO «KHUTY »

11.2. lonoiHuTE IbHAS JIUTEPATypa

B kauectBe JOIIOJIHUTECIIBbHBIX HWCTOYHUKOB I/IH(bOpMaIII/II/I PEKOMEHAYCTCA HCIIOJb30BaTh

CJIeIYIOLIYIO JTUTEPATYPY:

,IIOHO.]IHI/ITC.TIBHLIC HCTOYHUKH I/IH(l)OpMaIIHH

KosmmuecTBo 3K3eMILISIPOB

JI.B. AnrtonoBa, T.E. byceiruna, IIpoctsie
BEILIECTBA S- U P-DJIEMEHTOB [ DJIEKTPOHHBIN
pecypc] MeToa. yKa3aHusi U KOHTPOJIbHbIE
3aganus: Kasans : KHUTY, 2014

http://ft.kstu.ru/ft/Antonova-
prostye_veshchestva.pdf
Hocryn ¢ IP anpecoB KHUTY

, [Ipocteie BemecTBa d-anemenToB [[Ipouee]
METO/. YKa3. ¥ KOHTp. 3ananus: Kazans : , 2012

10 sk3. YHUILL ®TBOY BO «KKHUTY»

11.3. D1eKTpOHHBIC HCTOYHUKHN HH(pOpMALNH
[Ipu wu3yuenunm aucuumIuHbl «OOWmA W HEopraHWyeckas XUMHS» IPEAYCMOTPEHO
HCIOJIb30BaHUE IJIEKTPOHHBIX UCTOYHUKOB HH(POPMAIIIH:

. Onektponubii katanor YHUI KHUTY: Pexum
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YHUII
Co2nacoeano

nocryna: http://ruslan.kstu.ru/

. OBC «Jlanby»:Pexum nocryna: https://e.lanbook.com

. O6pazoBarenbHas maatpopma «tOpaiit»: Pexxum gocryna: https://urait.ru/

. OBC «Znanium.com»: Pexxum noctyna: http://znantum.com/

. OBC YuuBepcurerckas 6ubnuoreka onnaiiH: Pexum moctyna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum noctyma: http://www.iprbookshop.ru/

. OBC BOOK.ru : Pexxwum nocryna: https://www.book.ru/

. Hayunas snextponnas 6ubnuoreka https://elibrary.ru/

11.4. IlpodeccuonasbHbie 6a3bl JaHHBIX U MHGOPMALHOHHBIE CIPABOYHbIE CHCTEMbI




Scopus Jloctyn cBOOOIHBII: WWW.SCOpus.com

Web of Science Jloctyn cBoGoanbIi: apps.weboftknowledge.com

baza naHHBIX GU3HKO-XMMHUYECKUX CBOWCTB COCTMHEHUI HAIMOHAILHOTO HHCTUTYTA cTanaapToB CIIIA
Hoctyn cBoOoaHbI: https://webbook.nist.gov/chemistry/

12. MarepuajJibHO-TeXHHYECKOe 0OOecredeHue 1 CIUTIIUHbI

JlnneH3upoBaHHOE MPOTrpaMMHOE OOecrieueHre 1 CBOOOTHO PaCHIpOCTPaHsIEMOe IPOTrPAMMHOE
obecrieyeHre, B TOM YHCIIe OTE€YECTBEHHOTO TPOU3BOJICTBA, UCTIOIb3yeMOoe B ydeOHOM Ipoliecce Mpu
OCBOCHUU JAUCHUIUINHBI «O0I11ast U HeOpraHUYecKas XUMHUS»:

Odwucnusle u aenossie mporpammbl: ABBY'Y FineReader 9.0 npod;
Oducusie u genossie mporpammer: MS Office 2007 Russian;
Oducnsie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
OducHbie u aenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip
brnoknot Notepad
Sunekc bpaysep
JluueH3upoBaHHOE MPOTrPaMMHOE OOeCTIeYeHnEe M CBOOOIHO PacIpOCTpaHsIeMOe IPOTPAMMHOE
o0ecrieyeHre, B TOM YHCIIE OTEYECTBEHHOTO MTPOU3BOJICTBA, UCTIOIB3yeMOe B ydeOHOM IpoIiecce Mpu
OCBOCHUU JUCHIUTLIHNHBI «O0IIast © HEOPTaHHIECKAsT XM

1. Onepaunonnas cucrema OpenSUSE

2. bpaysep Firefox nns noctyna 8 UKC KHUTY MOODLE u k o0pa3oBarenbHbIM pecypcaM B CETH
WHTEpHET.

3. OcducHsrii naker LibreOffice

VYyeOHbIC ayAUTOPUU AJI IPOBEACHUS JEKIIMOHHBIX 3aHsaTHi ([[232, J[206) ocHateHb 000py10BaHUEM:
Harnsoasie mocoous.

. OGpa31ibl aIMa30B (CTpassbl).

. Yrous.

. I'pagur.

. XJ10p.

. bpom.

. Mo,

. Kpemuuii.

. Cepa.

9. Kpucrani ropHoro xpycrais.

10. O6pazern 3anassHHOrO SO3.

11. Oneym.

12. O6pasusl meramoB Na, K, Mg, Al, Sb, Pb, Sn.
13. O6pa3ibl MmeTaioB d-3JIEMEHTOB.

14. O6ecthochoperHast KOCTb.

15. O6pa3siibl CTEKOJI.

16. Hacwimennslii pactsop Pbl2.

17. Obpazen THX0OKeaHCKOW KOHKperuu (Mn).

18. Kpucramn CuSO4.

19. TlocepeOpsiHast komnba.

20. Kpucramn 6uxpomara aMMOHHMSL.

21. Kpucramn kBacuos.

22. O6pa31bl MUHEPAJIOB.

23. [InaTuHOBAas ceTKa.

24. Harnspausle Butpunsl 1,2,3,4,5,6,7,8 rpynn nepuoaudeckoit cuctemsl 3aementoB J[.M.Meneneena.
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Mopenu mapocTepKHEBBIE.



. Mopenb BeH2 (nuneiinas).

. Monens BF3 (TpeyronbHas).

. Mopens CH4 (terpasap).

. Mogens NH3 (Tetpasmp).

. Mogens H20 (tetpasnp).

. Mogenb PCIS (Tpuronanbhasi OunupamMusa).
. Monens CIF3 (T-o0pa3Has).

. Monenb SF6 (oxTasap).

9. Mogens IF5 (kBanpaTHas nupamuia).

10. Mognens IF7 (nmeHTtaroHanpHas OMMUpaMua).
11. Mopens P4.

12. Moaenb rpadura.

13. Mogenb anmasa.

14. Moaenb cepsl (3ur3aroodpasHasi).

15. Monensb cepsbl (KOpoHa).

16. Monens Si02.

17. Pemertka NaCl.

18. Pemerka NaCl (rioTHast yrakoBka).

19. O6beMHOIICHTPUPOBAHHAS PEIICTKA.

20. O6beMHOIICHTPUPOBaHHAS (IJIOTHAS YIIAKOBKA).
21. I'paHenieHTpupOBaHHas peLIeTKa.

22. I'panenieHTpupoBaHHas (IJIOTHAS YIIaKOBKA).
23. I'excaronasnbHasl pemieTka.

24. I'ekcaronanpHas (IJIOTHAS YIIAKOBKA).

25. Mopenb OOpHHUTpHUA.

26. Mopenp ypaHa.

27. Monenb S opOuTaiy.

28. Moaenb Px opOuTanmu.

29. Mopenb dz2 opburtanmu.

30. Mopens dx2 —y2 opOuTaiy.

31. Mogens dxy opOuTanu.

32. Mopenb CTpyKTYypHI JIbAA.

33. Monens ceneHa.

34. Mopnens Temypa.

35. bopo3oH.

36. Monenb Topus.

37. Monens BropuuTa (ZnS).
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[TpuGopsr.

. Anmapar Kumnma.

. [Ipubop mis snexrponuza H20.

. ITpubop Mapna.

. Ceersiuecs TpyOKH ¢ MHEPTHBIMU ra3aMHU.

. Karonneie myuu (6abouka).

. [Ipubop nus snextponusa NaCl.

. Tepmockor.

. [aIbBaHMYECKNI ITIEMEHT.

9. Ycranoska juis aud@y3uu Bogopoaa dyepe3 NOpUCThINA CTaKaH.
10. CriuproBKa.

11. IlpoToH.

12. BeIIpsAIMATEB.

13. JlaTep g nporToHa.

14. Becsr.

15. Habop pa3HoBecoB.

16. Cnaiigel niig nporoHa o teMe "l[lepuoauueckas cucrema', "Ctpoenue aroma".
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Tabauupml.
[Tepuonnueckas cucrema snementoB 1.1 Menneneena.

Crtpoenue aToma.

1. Cxema 3HEpreTUYECKUX YPOBHEH M KBAHTOBBIE NIEPEXObI FJEKTPOHA aTOMa BOAOPO/IA.

2. ®opwma s, p u d-opouTaeid.

3. PapuanbHoe pacnpeeneHne BEpOITHOCTH HAXOXKIECHUS 3JIEKTPOHA (3JIEKTPOHHOM IMIIOTHOCTH) Ha
PacCTOSHUU T OT sipa.

4. 3aBUCUMOCTb SHEPIHMH UOHU3AIMU aTOMOB OT aTOMHOI'O HOMEpa 3JIEMEHTA.

5. 3aBUCUMOCTbH OPOUTATIBHBIX PAJUyCOB aTOMOB OT aTOMHOT'O HOMEpa 3JIeMEHTA.

XuMuyeckas CBSI3b.

. Pacnipeienenue 3neKTpOHHON INIOTHOCTH B MOJIEKYJIE BOJIBI.

. Cusbl B3aMMOJEHCTBUS MEKly aTOMHBIMU SIAPAMU U 3JIEKTpoHOM B H2+.

. Huzmume sneprerudeckue ypoBHu H2+ B 3aBUCUMOCTH OT MEXbSIEPHOTO PACCTOSHUS.

. Cxema 00pa3oBaHUs CBSI3BIBAIOIICH U Pa3PBIXJISIONICH MOJICKYJISIPHBIX 7S - OpOUTAICH.

. Cxema 00pa30BaHMs CBSA3BIBAIONICH U Pa3PBIXJISIONICH MOJIEKYIISIPHBIX ?Z - OpOUTAJICH.

. Cxema 00pa3oBaHUs CBS3BIBAIOIICH U PAa3PBIXJISIONICH MOIEKYISPHBIX ?X - OpOUTaNIeH.

. DHepreTuyeckas JauarpaMMa ypoBHEH BYXbsSIEPHBIX MOJIEKYII 3JIEMEHTOB 2ro Nnepuoja.

. Cxema 00pa3oBaHus CBS3BIBAIOIIEH U pa3phIXJIstoniei 7z - opoburtaneit monekyssl BeH2.

. DHepreTuyeckas quarpaMma opouTaien JMHEHHON TPeXaTOMHOM MOJIEKYJIbl 03 7-CBsI3bIBAHUS HA
npumepe BeH2.

10. IlepexpriBanue 2s u 2p-opOutaieil aroma yriaeposa ¢ 1s-opOouraisiMu 4eTblpex aTOMOB BOAOPOJia B
Mmoutekyne CH4.

11. Cxema nepekpbiBaHust opouTaneld mpu oopazoBanuu ?-, ?- U ?-CBSA3EH.

12. ®opma sp- THOpUIHON OpOHUTAIIH.

13. I'uOpumu3anys BaJICHTHBIX OpOUTATICH.

14. TIpocTpaHCTBEHHOE PACIIONOKEHHE CBSI3€i 1 KOH(UTypaIis MOJIEKYIL.

15. IlepexpriBanue opoutaneit B monekynax CH4, H3N, H20.

16. Cxema MO okTa31pHuecKOro KOMIUIEKCA.
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DHepreTuka XUMUYECKUX ITPEBPAILICHUMN.

1. DHTaNpNMitHAS AUarpaMMa OKUCIIEHUs rpaduTa.

2. DHranpnuitHas nuarpamma oopazosanust HCl U3 mpocThIX BEIIecTs.

3. DHTanenuitHas auarpamma obpazoBanus NO U3 MPOCTHIX BEHIECTB.

4. DHepreTuyeckasi CXxema Xo0/1a peakiiui B OTCYTCTBUU U B IPUCYTCTBUU KaTaau3aTropa.

CBoiicTBa NPOCTHIX BELIECTB.

1. IITOTHOCTH MPOCTHIX BELIECTB.

2. Temneparypa miaBieHUs MPOCTHIX BELIECTB.

3. CranmapTHast SHTPOMUS MTPOCTHIX BEIIECTB.

4. CtangapTHbIE AJIEKTPOHBIE MOTEHIIUAIIBI POCTHIX BELIECTB B BOJHOM PacTBOPE.

5. CranmapTHbI€ AIEKTpOoAHbIE TOTeHIHAIBI E0298 HEKOTOPBIX OKUCINUTEIBHO- BOCCTAHOBUTEIBHBIX
CHUCTEM B BOJHBIX PACTBOpPAX.

6. CrangaptHblie n3o0apHble noteHuansl ?7G0298 oO0pazoBaHUs HEKOTOPHIX BEILECTB.

TEXHUYCCKUMH CPEACTBAMU 06y‘-IeHI/I5IZ

1. KOMIUIEKT 3JIEKTPOHHBIX MPE3eHTALNN/Caii10B, KHHOPHUIEMOB,
2. ayMTOpUsl, OCHAILICHHAs IPE3CHTAIIMOHHON TEXHUKOH (IIPOEKTOp, IKpaH, KOMIIbIOTEP/HOYTOYK,
ayJInOCUCTEMA).

VYyebHbIC ayIUTOPUH AJIs IPpoBeAcHUS TabopaTopHbix padot (1207, 1210, 1213, J1218) obmei
wiomazabio 400 KB. M. OCHAIEHBI IKa(paMy BBITSKHON BEHTUIALINY, CYIIMIbHBIMU TIEYaMH,
BOJIOCTPYHHBIMH HACOCAMH, SJICKTPOHHBIMU ¥ TEHUYECKUMH BecaMu, KaJlopuMmerpamu, pH-metpamu,
HaboOpaMu XUMHUYECKUX PEAKTHUBOB.



[Tomermenust 11t camoctosTeabHOM padoTsl (1217, J1222a) ocHaleHbl KOMIBIOTEPHON TEXHUKOM:
1. AMD Phenomlix4 955/4Gb/500Gb/Beng 19.5

C BO3MOKHOCTBIO TIOJIKITFOUEHUS K ceTH «HTepHeT» U 00eCIIeYeHbI JOCTYIIOM B AJIEKTPOHHYIO
uHpopmannonnyio cperny KHUTY.

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KonnyecTBO 4acoB 3aHSATHA, TPOBOJUMBIX B MHTEPAKTUBHBIX (popMax B yd4eOHOM Ipoliecce 1o
nucturuHe «O01as 1 HeOpraHuYecKast XUMHUs COCTaBJIseT 6 4.

B mpomecce ocBoeHus aucruiuimHbl «OOmas W HEOpPraHUYECKas XUMHS» HCIOIb3YIOTCS
CIIeyIoIIre 00pa30BaTebHBIC TEXHOJIOTHH:
KonnyecTBO yacoB 3aHATHH, TPOBOJUMBIX B UHTEPAKTUBHBIX (hOpMax B y4€OHOM IPOIIECCE COCTABISAET 6
gacoB.B kauecTBe 00pa3oBaTENbHBIX TEXHOJIOTHI MOTYT OBITH UCIIOJIE30BAHBI:

* TBOPYECKHUE 3a/IaHMUS;

* paboTa B MaJbIX TPYIINax;

* IUCKYCCHS;

* CUCTEMBI JUCTAHIIMOHHOTO 00Y4EHNUS;



