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1 esin ocBOeHMSI TUCUMILTUHBI (MOYJIs1)

]_IeJ'IﬂMI/I OCBOCHHA OJUCLHUIINIMHBI ((HGOpFaHI/ILIeCKaH XUMUSA» ABJIACTCA: ano6peTeHHe
TEOPETUYECKUX 3HAHWUW, HEOOXOIUMBIX A (POPMUPOBAHUS OCHOBHBIX MOHSTUN B3aUMOCBS3U
CBOﬁCTB, CoCTaBa U CTPOCHHUA MOJICKYJI BEIICCTB, a TAKXKC COI[CfICTBPIG (bopMI/IPOBaHI/IIO " pa3Bu-
TUIO y 00yYaronuxcs oOMIEeKyIbTYPHBIX, MPO(EeCCHOHATBHBIX KOMIIETCHIIUHN, MTO3BOJISIONINX UM
B I[aJ'IBHCﬁIHeM OCYIICCTBIIATH HpO(beCCI/IOHaJ'IBHYIO ACATCIIBHOCTD IMOCPEACTBOM OCBOCHHS TCO-
peTI/I‘-IeCKI/IX nu 3KCHepI/IM€HTaJIBHBIX OCHOB XHUMMHU.

2 MecTo IMCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

Hucuunnuna «Heopranuueckas Xxumusi» oTHOCUTCS K bioky 1 «Jlucuumiuael (MOLyn)»
o0si3arenbHoi yactu 51.0.06.

W3ydyeHune AMCUMILTMHBI B3aMMOCBSA3aHA C TAKUMHU JUCHUIUIMHAMU Kak «MHKpoOHOI0-
rus», «IKonorus». B nanpHeimeM AaHHAS TUCIUIUIMHA HEO0OXOauMa TpPU OCBOCHHUU JTUCITH-
IUIMH: «AHanuTUYeCKas XUMUA», «BHOXUMUS CeTbCKOXO03SMCTBEHHOM MpoayKuun», «brnoxumu-
YECKHE OCHOBBI XPAaHCHHUS M MEepepabOTKH TUIONOB M OBOIICH», «IIuIieBble CBOHWCTBA MPOJIYK-
uun», «OU3NKO-XUMHYECKUE CBOMCTB MIPOIYKLIUN.

3 [linannpyeMble pe3y/ibTaThbl 00y4eHHs M0 JMCUUILINHE, COOTHECEHHBIE C

IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pa30BaTeIbHOM MPOTrPaMMBbI
OcBoeHHe TUCHUILIMHBI (MOJTyJIsl) HApaBieHO Ha (OPMUPOBAHUE KOMITETEHITHI:

VYK-1. Criocob6eH OCyIIeCTBIISATh NMOWUCK, KPUTUYECKUN aHAIU3 W CHHTE3 WH(pOpPMAINH,
MPUMEHSTh CUCTEMHBIN TOXOJ] JIJIsl pEIIeHHsI TIOCTABICHHBIX 3a/1ad.

OIIK-1. CiocobeH pemiaTh TUIOBBIC 33/1a4d MPOPECCHOHATBHON JCSITEILHOCTH Ha OCHO-
B€ 3HAHHUI OCHOBHBIX 3aKOHOB MaTE€MaTHYECKHUX, ECTECTBEHHOHAYYHBIX U 001IenpodeccuoHanb-
HBIX TUCIHIUIMH C IPUMEHEHNEM NH(POPMAMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

Kputepuu orieHuBaHMsI pe3yIbTaToB 00ydeHUS
Kox n nanme- v
Huzkuit (10-
Kon u Haume- HOBaHUE WH- N
IIOPOT'OBBIH,
HOBaHHUE KOM- JUKaTopa Jo- . . .
KOMIIETECHIIV IToporossrii bazoBbl1it ITponBuHyTHII
IICTCHII U CTHXKCHUA
.. | He chopmupo-
KOMIICTCHIINHU
BaHA)

VK-1. N-1yk1— He mosxer Cna6o anamu- | Xoporio OTJIMYHO aHa-
Cnocoben AHanusupyer | aHaJIU3UPO- 3UpPYeT 3aJ]a4y, | aHaJIM3Upy- | JM3UPYET 3ajaa-
OCYIICCTBIIATD 3a71a4y, BbI- BaTh 3a7aqy, BBIJICIIAA €€ €T 3a1a4y, 49y, BBIJICIISIS €¢
TOUCK, KPUTH- | nesisd ee Oa- BBIJICIISIS €€ 0a30BEIE CO- BBIICIISIS €€ 0a30BBIE CO-
YECKUH aHAIIU3 | 30BBIE CO- 0a30BbIE CO- CTaBJIAIOIINE, 0a30BbIE CTaBJIAIOLINE,
" CHUHTE3 UH- CTaBJIAIOIINE, | CTaBJAIOIINE, | cl1abo ocy- COCTaBJIAKO- OTJIMYHO OCY-
¢opmanun, OCYLIECTBJIS- | HE OCYLIECTB- | LWIECTBIACT AE- | LIUE€, XOPO- | LIECTBIISET AE-
NOPpUMCHATD €T JEKOMIIO- JIACT ACKOM- KOMIIO3UIIHIO 110 OCy- KOMIIO3UIIHIO
CHCTEMHBIN 3ULMIO 3a/1a4M | ITO3ULIHIO 3a- 3a1ayn LIECTBIISAET 3a1a4n
noAXoa NI Jauu JEKOMIIO3HU-
peUICHuA 1mo- IUI0 3a1a4u
CTaBJICHHBIX N-2vx1 — He moxer He nocratouno | JlocraTouHo | YcmnemHo
3aaad. Haxoaut u HaxXOJuTh U YETKO HAXOAUT | OBICTPO HAXOJUT U KpHU-

KPUTUYECKU KPUTHYECKU U KPUTUYECKU HaxOJUT 1 TUYECKHU aHa-
AHAIM3UPYET | aHAIU3UPO- aHAIU3UPYET KPUTUYECKU | JIM3UPYET UH-
uHpopma- BaTh UHPOp- | uHGOpMALUIO, | aHAIU3UPY- | (hopMaluio,
1110, HEOO0XO0- | Maluio, He- HeoOxoaumyto | et uadop- HEOOXOANMYHO
TAMYIO JUTS 00X0TUMYIO JUIS pELIEHUS MAaluio, He- | IS pElIeHus
pEIICHUs TIO- | JUTSI PEIICHUsT | TMIOCTABICHHOW | OOXOIUMYIO | ITOCTAaBIICHHOM
CTaBJICHHOMN IMOCTAaBJICH- 3aJ1a4H. JUIs pelie- 3aJ1a4HU.
3aJ1a4U. HOU 3aJ1a4uu. HUA TTOCTaB-




JIEHHOH 3a-
JTauu.

N-3yk1 — He moxeTt Cnabo pac- HocraTouno | YcmeniHo pac-
PaccmaTpuBa- | paccMOTpeTs | cMaTpUBaeT OBICTpO pac- | cMaTpUBaeT
€T BO3MOX- BO3MOXHbIE BO3MOHbIE CMaTpHUBAaET | BO3MOXHBIE
HbIC BapUaH- | BapUAHTHI BapHUaHTHI pe- BO3MOXHBIE | BapUaHTHI pe-
Tl pELLICHUs] | PELICHUs 3a- | LIEHUA 337a4yM, | BapUAHTHI LIEHUS 3a/1a4H,
3ajauy, olle- | Ja4M U ole- 4TOOBI OLICHUTh | PEILEHHS OLICHUBAs UX
HUBas UX J0- | HUTh HUX JIO- UX JOCTOUH- 3ajauu, 4yeT- | JOCTOMHCTBA U
CTOMHCTBA M | CTOMHCTBA M | CTBAa U HEJO- KO OLICHHBasl | HEJOCTaTKH.
HEJOCTaTKH. HEJO0CTaTKH. CTaTKH. UX TOCTOMH-
CTBa U He-
JOCTaTKH.
N-4yk1— He moxet He nocrarouno | Jloctatouno | OyeHb rpaMoT-
I'pamotHo, IpaMOTHO, IpaMOTHO, JIO- | FPaMOTHO, HO, JIOTUYHO,
JIOTMYHO, ap- | JIOTUYHO, ap- | TMYHO, apry- JIOTUYHO, apryMeHTUpO-
TYMEHTHPO- T'YMEHTHUPO- MEHTHPOBAHO apryMeHTU- | BaHO (OpPMHU-
BaHO opmu- | BaHO cop- bopmupyet pPOBaHO pyer coOCTBeH-
pyer cob- MHUPOBAaTh COOCTBEHHBIC ¢dopmHpyeT | HbIE CY)KICHUS
CTBEHHbIE COOCTBEHHBIC | CY)KICHHS U coOCTBeH- Y OLIEHKH.
CYXKACHUA U CYXKIEHUS U oueHku. Cnabo | Hble cyxnae- | beicTpo oTiin-
oueHku. OT- | ouenku. He oTnnyaetr (ak- | HUS M OLIEH- | 4aeT (aKThl OT
nu4aeT (akThl | OTIMYaeT Thl OT MHEHUH, | KM. XOpOILIO | MHEHUH, UH-
OT MHEHMUI], GbaxThb OT HMHTEpIpeTa- OTJINYAET TepIpeTanuii,
WHTEpIIpeTa- | MHEHW, UH- | UM, OEHOK U | (haKThI OT OLIEHOK U T.1. B
LUH, OCHOK | TEpIPETALMM, | T.X. B pacCyX- | MHEHMH, pacCyKIeHUAX
U T.J. B pac- OLIEHOK U T.[. | JI€HUSX APYTHX | HHTEpIIpe- JPYTHX y4acT-
CYXJIEHUX B pacCyXJe- | y4aCTHHKOB Talui, OIle- | HUKOB Jiesi-
NPYTUX HUSIX IPYTUX | JESTENIbHOCTH | HOK M T.A. B | TE€IbHOCTH
YYaCTHUKOB YYaCTHUKOB paccyxnie-
JEeSATENILHOCTU | JAESITebHOCTU HUSX JIpYy-
IMX y4yacT-
HUKOB Jiesl-
TEJIbHOCTH
WUJ1-5yk-1— He moxert Crnabo ompene- | Xoporio Ycnemno
OmnpenensieT ¥ | ONPEAETUTh U | JISET U OLIGHU- | OTpE/essieT | ONpenessieT u
OLIEHUBAET OLIEHUTH MO- | BAaeT MOCIHE- U OLICHUBAET | OLIEHUBAET IO-
MOCNEACTBUS | CIEICTBUSA CTBUS BO3MOX- | HOCTE- CJIEJICTBUS
BO3MO>KHBIX BO3MO>KHBIX HBIX PELIEHUHA | CTBUS BO3- BO3MO>KHBIX
pelleHuid 3a- | pelleHul 3a- | 3aa4u. MO>KHBIX pelieHuit 3a1a-
Jlayu. JIA4H. peleHui qH.
3ajauu.
OIIK-1. N-lomk1— He ncrione3y- | Yactuano uc- Xopomo uc- | OTiaugHO uc-
Cnocoben  pe- | Ucnons3yer €T OCHOBHBIC | IOJB3YET OC- HOJIB3YeT HOJIB3YET OC-
MIaTh THUIIOBBIC | OCHOBHBIC 3a- | 3aKOHBI €CT€- | HOBHBIC 3aKOHBI | OCHOBHBIE HOBHBIE 3aKOHBI
3aauu mpodec- | KOHBI ecTe- CTBEHHOHAy4- | €CTECTBCHHOHA- | 3aKOHBI €CTECTBEHHOHA-
CHOHAJIbHON CTBEHHOHAY4Y- | HBIX JIUCILH- YYHBIX TUCLH- €CTECTBECH- YYHBIX TUCLH-
JEATEIIBHOCTH | HBIX JHCIH- IUTMH JUIS pe- | TUTMH IS pe- HOHAYYHBIX | IUIMH JUISl pe-
Ha OCHOBE€ 3Ha- | IIJIMH JJIA pe- ICeHWs CTaH- II€HWs CTaH- JUCHUIIIINH IICHUs CTaH-
HUM OCHOBHBIX | IIIEHUS CTaH- JapTHBIX 3a- JapTHBIX 3aJla4 IJId pEIICHUA | OapTHBIX 3aJia4
3aKOHOB Mare- | JapTHBIX 3a- Jla4 B 00JlacT! | B 00JIACTH MIPO- | CTaHAAPTHBIX | B 00JACTH MPO-
MaTHYECKHX, na4 B 00JIacTH | MPOM3BOJCTBA, | M3BOJCTBA, e~ | 33/1a4 B 00- | M3BOJCTBA, Ie-
€CTECTBEHHO- IPOM3BOJICTBA, | MepepabOTKH | pepabdOTKH U JaCTH TPO- pepaboTKH 1
HAYYHBIX M 00- | mepepaboTKu | U XpaHEHUs XpaHEHHs Cellb- | U3BOJCTBA, XpaHEHHS Cellb-




menpodeccro-
HAIBHBIX  JIHC-
[MUIUTAH ¢ TIPH-
MEHEHHEM  HH-
(dhopmarroHHO-
KOMMYHHKAIIH-
OHHBIX  TEXHO-
JIOTUM

W XpaHEHHUs
CEIBLCKOXO-
31CTBEHHOM
NpOAYKUUHN

CEIBCKOXO-
3AiiCTBEHHON

MPOAYKIAN

CKOXO03SMCTBEH-
HOM MPOAYKIWU

nepepadoTKu
U XpaHEHHUsI
CEIIbCKOXO-
31CTBEHHOM
NPOAYKLIHH

CKOXO03SHCTBEH-
HOM NMPOAYKIHA

B pe3ynbraTe 0cBOEHUS AUCUUIUIHMHBI (MOAYJIS) 00YYarOIMICs TOMKEH:

3HaTh:

- OCHOBEI CTPOCHHA ATOMOB M MOJICKYII;
- OCHOBBI TCOpUHU XHUMHYECKOM CBS3HU B COCAMHCHUAX PA3HBIX TUIIOB,
- OCHOBEI CTPOCHMS BEIIECTBA B KOHACHCUPOBAHHOM COCTOSAHUU,

- OCHOBBI XMMHYECKOM TCPMOAUHAMUKU
- METOAbI OITMCAaHHUSA XUMHYCCKHUX paBHOBeCI/Iﬁ B paCTBOpaAx 3JICKTPOJIUTOB

- TUJIPOJIU3 COJIEH;
- CKOPOCTb XMMHUYECKUX PEaKIIM;
- XMMUYECKHE CBOMCTBA 2JEMEHTOB pa3yIMuHbIX rpynn Ilepuonnueckon cucremsl .M.

MenaeneeBa U MX COSIMHEHU;

- OCHOBbI OKHCJIMTCIBHO-BOCCTAaHOBHUTCIBHBIX peaKum”d;
- CTpOCHHUC U CBOMCTBAa KOMILIEKCHBIX COGﬂHHeHHﬁ;

YMETb:

- OIIPENEIATH 10 CIPAaBOYHBIM JAHHBIM YHEPIeTUYECKUE XaPAKTEPUCTUKA W F€OMETPUIO
MOJIEKYJI, TEPMOAMHAMUYECKNAE XAPAKTEPUCTUKN XUMUYECKHUX peakiuil, Benuuunel pH u xapak-
TEPUCTUKH TUCCOLUALUU DIIEKTPOIIUTOB,;

- IPOU3BOJIUTH PACUYEThl KOHLIEHTPALUU PACTBOPOB Pa3INYHBIX COCIMHEHMUI;

BJIaACTh:

- mpueMamMu 0e30macHoi paboThl B XUMUYECKOM 1TabopaTtopun

3.1 MaTpuia cooTHeCeHHsI TeM/pa31e/ioOB Y4eOHOH TUCUMILIMHBI (MO1YJIfA) U
¢GopMupyemMbIX B HUX KOMIIETEHIIMH

Ne KOMIIETEHI[AN OO6riee Koanue-
TeMbl, pas3aesbl AUCITUTLTHHEL & OIIK-1 | crBo KoMmeTeHwii

1. OCHOBHBIE HOHATHA U 3aKOHBI XMMHUHU. + + 2
2. | PactBopHl. + + 2
3. | I'maponus coeil. + + 2
4, KomimiexcHele coeTMHeHUS. + + 2
5. OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIINH. + + 2
6. XuMudeckass KHHETHKA. + + 2
7. | OCHOBBI XUMHYECKOH TEPMOJAMHAMHUKH. + + 2
8. | CtpoeHnue aroma. + + 2
9. Ilepuonnueckas cucrema snementoB J. . Mennenee- + + 2

Ba.

4 CTpyKTYypa H colepKaHue TUCHUILTHHBI

OO01mast TpyA0eMKOCTh JTUCIHATINHBI COCTaBIsAeT 3 3aueTHbIe euHAb 108 akanemude-

CKHUX 4aca.

4.1 O0beM TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl
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Bun 3anstuii KonuuecTBo akaz. yacos
10 OYHOU opme T10 3a09HOH hopme
oOydeHus oOyuenus 1 xypc
(1 cemectp)
OO01as TpyI0eMKOCTh AUCITUTUIAHBI 108 108
KonraktHast pabota oOyuaromuxcs ¢ mpenojaBare- 32 8
JIeM
AyJIUTOpHBIC 3aHSTHS, U3 HUX 32 8
JIEKIIUHA 16 4
71a00paTOpHbIE PAOOTHI 16 4
CaMocTosiTeNbHas paboTa 00yJaroIuXCs, 76 96
mpopaboTka y4eOHOro MaTepuaja IO IHCIUILIAHE 20 51
(KOHCTIEKTOB JIEKIIHA, y9eOHUKOB, MAaTEPHUAIOB CETe-
BBIX PECYPCOB
MOJIrOTOBKA K JJAOOpaTOpHBIM paboTaM 20
BBHITIOJIHCHUE WHINBUYabHBIX 33IaHUN 20 45
MOJTOTOBKA K cJjadye MOJYJIs (BBIIIOJTHEHUE TPEHHUPO- 16
BOYHBIX TECTOB)
KonTpons - 4
By HTOroBOro KOHTpOJIst 3a4€T 3a4eT
4.2 Jleknuu
Ne| Pazpmen muciuruinHel (MOIYJIS), TEMbI JICKIIMNA U X OO0beM B akaj. yacax dopmupyembie
COJlep)KaHue 110 OYHOU 10 3a04YHOM | KOMIIETEHIIUU
thopme dhopme
o0yueHus o0y4eHust
1.| Paznmen 1. OcHOBHBIE TTOHATHS U 3aKOHBI XUMHUH. 2 1 VYK-1, OIIK-1
2.| Paznmen 2. PactBopHI 2 YK-1, OIlK-1
3.| Paznmen 3. I'mmponus comei. 2 VK-1, OIIK-1
4.| Paznen 4. KoMIuieKCHBIE COCIMHEHUS. 2 1 VK-1, OIIK-1
5.] Paznen 5. OkucanTenbHO-BOCCTAHOBUTEIBLHBIC PEak- 2 YK-1, OIIK-1
M.
6.| Pazgen 6. Xumudeckas KHHETHUKA. 2 VK-1, OIIK-1
7.| Pazgen 7. OCHOBBI XUMHUYECKON TEPMOTMHAMHKH. 1 1 VK-1, OIIK-1
8.| Paznen 8. Ctpoenue atoma. 1 YK-1, OIlK-1
9.| Paznen 9. I[lepuoauueckuii 3aK0H U IEpUOAUYCCKAS 2 1 VK-1, OIIK-1
cucrema JI. 1. Menzeneena.
Bcero 16 4
4.3 IlpakTryeckue 3aHATUS yIeOHBIM IUIAHOM HE MPEILYCMOTPEHBI
4.4 JlaGopaTopHbie padoThI
O0BeM B akaj. gacax
No paz- . | mo 3aou- ucrnois3zyemoe J1abo- | dopmupye-
nena HanmeHnoBaHue 3aHATHS 11O OFHOM -y s ¢dop- | paropHoe 00opymOBa- | MbIE KOMIIE-
(Tembi) popue Me 00y- HHE TEHIIUU
o0OydeHus
YCHUS
TexHuka 6€30MaCHOCTH MPH Pa- Becol  anexTpuueckue VK-1
1 00Te B XMMHYECKOH JIAOOPAaTOPHUH. 1 BJIT-3100-I1, Becol OHK-i
DKCHEepUMEHTAIBHOE OTIpeIee- aHanutuueckue BJID-




HUC MOJ'DIpHOﬁ MAacCChI 3KBHMBAJICH-
Ta HCU3BCCTHOI'O MCTaJllla. B MH-

200, TepmomeTtp; Oa-
pOMETp. XHMHYECKHE

TepakTUBHOH (opme. PEaKTHBBI,  XUMHYE-
CKad mocysa
OKCHEePUMEHTAIbHOE IIPUTOTOB-
N ApeoMmeTp, XUMHUYE-
JICHHE PacTBOPOB 3aJIaHHOM KOH- VK-1,
2 N 1 0,5 CKHE pEaKTHUBBI, XH-
LIEHTpauuu. B HHTEpaKTUBHOMI OIIK-1
MHUYECKas Iocyaa
dhopme.
OKcIepruMeHTATFHOE H3yUeHIEe bans BomstHas mabopa-
3 MPOIIECCa AIEKTPOJIUTUUECKON 5 05 TOpHasA, XHUMHYECKHUE VK-1,
JACCOLMALUN U TUAPOJIN3a COJIEH. ! PEaKTHUBBI, XUMHUYE- OIIK-1
B nrTEepakTHBHON hopme. cKas mocynaa
bans BomstHas mabopa-
4 OKCHepruMEHTATbHOE U3yUYeHHUE 5 05 TOpHAsA, XUMHYECKHE YK-1,
KOMILIEKCHBIX COEIUHEHUI ' PEaKTUBBL,  XUMHUYE- OIIK-1
CKas mocypa
bans BomstHas mabopa-
OKcnepuMeHTaTbHOE U3yUYeHre
TOpHAasl, XUMHUYECCKHE YK-1,
5 OKHUCJINTEIBLHO — BOCCTAHOBH- 2 0,5
pPeaKkTUBBl,  XHUMHYe- OIlK-1
TENBHBIX MPOIECCOB.
CKas mocypa
bans BomstHas mabopa-
OKCIepUMEHTAIBHOE U3yUICHUE
. TOpHAasl, XUMHUYECCKHE VK-1,
6 cBoiicTB anemenToB VIIA- mox- 1 1
PEaKTUBBI,  XHMHYE- OIIK-1
IpyNIbI(TaloTreHbl).
CKas mocypa
Bans BogsiHas nabopa-
OKCIEpUMEHTAIBHOE U3yUICHUE
. TOpHAasl, XUMHUYCCKHE VK-1,
7 CBOHCTB 3neMeHTOB VIA- 1 1
PEaKTUBBI,  XHMHYe- OIIK-1
MOATpyMIkI(cepa).
CKas mocypa
Bans BoasiHas nabopa-
OKCIepUMEHTAIBHOE U3yUeHHUE
. TOpHAsl, XUMHYECKHUE YK-1,
8 CBOMCTB 3JIeMEHTOB V A- 1
noarpymsI (a3ot, hocdop) pEaKkTUBBI,  XUMHUYE- OIIK-1
by ’ p)- CKas nocyjaa
Bans BogsiHas nabopa-
OKCIepUMEHTAIBHOE U3yUeHHUE
. TOpHAast, XUMUYECKHUE YK-1,
9 CBOMCTB 2rieMeHTOB [V A- 1
T L p—— pEaKkTUBBI,  XUMUYE- OIIK-1
by YHICpOZL, Kp ) CKas nocyjaa
Baus BogsiHas nabopa-
OKCIepUMEHTAIBHOE U3yUYeHHUE
. TOpHAast, XUMUYECKHUE YK-1,
10 cBoicTB anemenToB [11A- 1
o pEaKkTUBBI,  XUMUYE- OIIK-1
MTOTPYTITBI( ATFOMUHUR ).
cKag mocysa
baus BoxsiHas mabopa-
JKcIepuMeHTANEHOE U3yUeHHe
. TOPHAsl, XUMUYECKUE YK-1,
11 CBOMCTB 2mieMeHToB 1[A- 1
N PEaKTUBBI, XUMHUYE- OIIK-1
HNOATrpYNIbI(Maraui).
CKas rmocyza
bans BogsiHas nabopa-
JKcIepuMeHTANEHOE U3yUeHHe
. TOPHAsl, XUMUYECKUE YK-1,
12 CBOWCTB 311eMeHTOB [A- 1
N N PEaKTUBBI, XUMHUYE- OIIK-1
MOArPYIIBI (HATPUl KaJHid).
cKas rmocyza
bans BogsiHas nabopa-
JKcrepuMeHTAILHOE U3yYeHUE
. TOPHAsl, XUMUYECKUE YK-1,
13 CBOWCTB MEPEXOIHBIX METAIJIOB U 1
N PEaKTUBBI, XUMHUYE- OIIK-1
UX COEIMHEHU.
CKasl mocyza
Bcero 16 4

4.5 CamocrosiTeJbHasi padoTa 00y4arommxcst




Paznen mucuuninHel

Bug camocTosiTensHOR paboThI

OO0BeEM B akaj. 4acoB
o popmam o0yueHuUs

o4Has 3a04Has
Pazgen 1. IIpopaboTka ydeOHOTO MaTepHayia 1o JIHC- 8 10
Beenenne. OCHOBHBIC NOHATHA | HUIUTHHE (KOHCIIEKTOB JIEKIMH, YI€OHUKOB,
Y 3aKOHBI XMMUM. DKBUBAJIEHT. | MaTepPHAaIOB CETEBBIX PECYPCOB)
[ToaroroBka K 1abopaTopHBIM paboTaM 4
BrinonHenue MHAUBUAYANbHBIX 3aJaHUI 4 10
Paznen 2.
PactBopsl. PacTBObI SIEKTPo- IToaroToBka k 1abopaTOPHBIM paboTaM 8
JIUTOB. BrinonHeHNe WHAMBUTYJTbHBIX 3a1aHUH 10 10
MTOATOTOBKA K C/IaYe MOIYJIS
Pazgen 3. IIpopaboTka ydeOHOTO MaTepHayia o JIHC-
Tunponus conet. IUIUTHHE (KOHCTICKTOB JICKIIUH, yYeOHUKOB, 4 6
MaTepHajoB CETEBBIX PECYPCOB)
BrimonHeHre WHANBHU Ty aTbHBIX 3a1aHUH 4 10
Paznen 4. 4
KOMILIEKCHBIE COCTHHCHHSL. IToaroroBka k 1a00paTOpHBIM paboTaM
Paznen 5. [IpopabGoTka yueOHOrO MaTepuaia 1o JHC- 4 5
OKHUCIUTEIBHO- LIUIUTHHE (KOHCIICKTOB JICKIIUH, y4eOHUKOB,
BOCCTaHOBUTEIHLHBIC MaTepHajOB CETEBBIX PECYPCOB)
peakuuu. BerInonHeHe UHIUBUTYaTbHBIX 3aIaHU 4 5
Paznen 6.
XUMUYECKas KHHETHKA. IMoaroroska K 1abOpaTOpPHBEIM paboTam 4
XHUMHUYECKOE PABHOBECHE.
Paznen 7 [IpopabGoTka yueOHOro MaTepuaia 1o Juc- 2 10
OCHOBBI XMMHYECKOH TepMO- | HUIUIMHE (KOHCIICKTOB JICKIIUH, yYCOHUKOB,
JTUHAMHKH. MaTepHajoB CETEBBIX PECYPCOB)
BrimonHeHre WHANBHTyaTbHBIX 3aIaHUH 4 10
Paznen 8.
Crpoenne artoma Ilepuonnue-
ckas cuctema nemento JI. . [ToaroroBka k 1abopaTOpHBEIM paboTam 4
Menpeneesa.
Pasznen 9. [IpopaboTka yueOHOro MaTepuaia 1o Juc-
XMMHYECKas CBA3b. IUIUTHHE (KOHCTIEKTOB JISKIIUH, y4eOHUKOB, 8 20
MaTepHajoB CETEBBIX PECYPCOB)
ITOJFOTOBKA K C/1aye MOIYJIS
76 96

Htoro

IlepeyeHb yueOHO-METOAUYECKOT0 00ecreYeHus IJIsli CAMOCTOATEILHON padoThl MO

AUCHHILIMHE (MOIYJII0):

1. Kysnenosa P.B. Metonnueckue ykazanust Jyisi CaMOCTOATEILHON paObOTHI IO JIHC-
nuruinae «Xumus». Pazgen «Heopranudeckas xumus» M3a-so Mual'AY, 2026.

4.6 BbInoJIHeHHEe KOHTPOJIbHOM PadoThl 00yYAKINMMHUCH 32049HOI PopMbI

Baxuoit popmoii camocToaTenbHOM paboThl 00yUaromIerocs siBJIsSeTCsl HAaTUCAHNE THCh-

MEHHBIX pa0doT, B TOM YHCJIe KOHTPOJIBHOW PabOTHI 1O JaHHOW ITHUCIUTLINHE.

Lenu BBIMOTHEHUS PAOOTHI:




— cHCcTeMaTu3alus, 3aKperUieHue U yriyOJIeHne TeOpeTHUECKUX 3HAaHUH U YMEHHUN Tpu-
MEHSATh UX JUISl pEIICHHUS KOHKPETHBIX MPAKTHYECKHUX 3a]a4;

— pa3BUTHE HAaBBIKOB CAMOCTOSITENIbHON HaydyHOU paOoThl (IIJITaHUPOBAHUE U NPOBEICHUE
UCCIIEe0BaHMs, Pad0Ta ¢ HAyYHOU U CIIPaBOYHOM JIMUTEPATYPOi, HOPMAaTHBHBIMU MPAaBOBBIMHU aK-
TaMH{, HHTEPIPETALHS TOTYYEHHBIX PE3yJIbTaTOB, HX MIPABWIBHOE M3JIOKEHNE U 0hopMIICHHE).

Pabota nomkHa OTBEYATh CIIEIYIOMIMM TPEOOBAHUSIM:

— CaMOCTOSITETIbHOCTh HCCIIEAO0BAHNUS;

— (opmupoBaHUE aBTOPCKON MO3UIMH 1O OCHOBHBIM TEOPETHUYECKUM H MPOOIEMHBIM
BOIIPOCAM;

— aHAJIN3 HAYYHOH M y4eOHOM JIMTEpaTyphl [0 TEME BOIPOCa;

— CBAI3b IIPEAMETA C AKTYyaJIbHBIMU IIPOOJIEMaMU COBPEMEHHOM HAayKHU U NPAKTUKH;

— JIOTHYHOCTb U3JI0KEHHSI, apT'yMEHTHPOBAHHOCTH BBHIBOZOB M 00O0IICHN;

3amaHus B KOHTPOJBHOM paboTe HampaBiieHbl HA 3aKPEIJICHUE TEOPETHYECKUX 3HAHUHI
06yqa10mer00ﬂ " OBJIAICHHUA HaBbIKAMU IO U3YUCHUIO JUCHUIIJINHBI.

[TepeueHp BOMPOCOB MPEICTABICH B METOAMYECKHX YKAa3aHUSAX ISl BBHIOJHEHHS KOH-
TPOJIBHOU PadOTBHI.

4.7 Conep:kanue pas3aeoB JUCUUIINHbBI

1. OcHOBHBIE IOHATHS U 3aKOHBI XMMHHU.

MecTo XUMHUU B LIEJIOM M HEOPraHMYECKOM XMMHUHM B YAaCTHOCTU CpPEIU E€CTECTBEHHO -
HAyYHBIX JUCHUIUIMH. CTEXHMOMETpUYECKUE UHIEKCHI U KO3 duimeHTsl. MoJib, MOJISIpHAs Mac-
ca, XMMUYECKUHN IKBUBAICHT, (DAKTOp SKBUBAJIECHTHOCTH, MOJISIpHAsI Macca HKBUBAJICHTA.

3aKOH COXpaHEHUsl MacChl U YHEPrUU. 3aKOH KPaTHBIX OTHOLUEHUN. 3aKOH MOCTOSHCTBA
COCTaBa: NaJbTOHUABI U OCPTOUIHABI. 3aKOH SKBHUBAJIEHTOB. 3aKOH ABOTaJpo U CIEACTBUS U3
HEro. 3aKOH MPOCTHIX 0ObEMHBIX OTHOIICHUH.

Hcnonb30BaHne XUMHUYECKUX MOHATHM, 3aKOHOB U METOJIOB MCCIIEIOBAHUS B CEIILCKOXO-
3SCTBEHHBIX U OMOJOTHYECKHUX HayKaX. JKOJOTHYECKasi OMAaCHOCTh HErPaMOTHOTO IPUMEHEHUS
XAMHYECKHUX MPOAYKTOB B CEIbCKOM XO3SIMCTBE.

2. PacTBopbl. PacTBOpHI Kak CMECH MOHHO- U MOJIEKYJISIPHO-IUCIIEPCHOTO YpoBHs. Ue-
aJbHBIC U HEUJealbHbIe pacTBOPHL. [lpuunHBI 00pa3oBaHMs BOJHBIX pacTBOPOB. CIIOCOOBI BBI-
paxeHHs KOHLeHTpauui. HapogHo-X 035l CTBEHHOE 3HAYEHNE PACTBOPOB.

3. PacTBOpBI 2J1€KTPOJMTOB. THUIIBI CUIBHBIX AIEKTPOIUTOB. [ UpaTaius HOHOB. DHEp-
rus ruApatanun. [lepBudHas u BTopuuHas ruapatHeie o6onouku. Kpucramnoruapatel. 3aBucu-
MOCTb PaCTBOPUMOCTH CHJIBHBIX JIEKTPOJIUTOB OT SHEPTUH KPUCTAJUIMYECKON PEIIETKU U dHEp-
TUHM THApATAIlM MOHOB. AKTUBHOCTb, KOO(QQUIIMEHTH akTUBHOCTHU. [IpousBeneHne pacTBOpU-
MOCTH.

3HaueHue paCTBOPOB CHIIBHBIX JIEKTPOJIUTOB B XUMUU, OUOJIOTUH, TEOXUMUHU.

Tunel cnadbix AMEKTPOIUTOB. KOHCTAHTHI M CTETICHH THUCCOIMAIIMN CIA0BIX JIEKTPOJIH-
ToB. Boja kak cnmabblit 21eKkTpoiauT. KuciaoTHO-OCHOBHBIE CBOMCTBA BemlecTB. BogoponHbIil u
TUAPOKCIIIBHBINA TTOKa3aTesn pacTBOpPoB. CriocoObl M3MEpeHHsI BOJOPOIHOTO TOKazaTens. by-
(dbepHbIE pacTBOPHI.

4. I'maposm3 cosel. Tunsl rMaApPONIN3a, KOHCTAHTHI U CTENIEHU THAPOIN3a COJIEH.

3HaueHue pacTBOPOB CIIA0BIX INEKTPOIUTOB B XUMHUH, OMOJIOTUU M TE€OXUMUHU.

5. KommuiekcHbIe cOeITUHEHUS.

CocraB U cTpoeHHE KOMIUIEKCHBIX coeauHeHui. Koopaunaumonnas teopus Bephepa.
XuMHYECcKas CBSI3b B KOMIIJIEKCHBIX COCIMHEHUAX. Teopus KOOPAMHAIMOHHON XUMHUYECKOM CBSI-
3U: METOJ] BaJICHTHBIX CBSI3€d, TEOPHS KPUCTATUIMUECKOTO MOJIsA. 3HAYEHUE KOMIUIEKCHBIX COE/IH-
HEHHIA.



Jucconumanus U yCTOMYMBOCTh KOMIUIEKCHBIX coequHeHuil. VX HoMmeHknarypa. 3Hade-
HUE KOMIUIEKCHBIX COeIWHEHUMN. XJIopopui, reMuH, GepMEeHThl - IPUPOIHbIE KOMILJIEKCHBIE
COCIMHECHUS.

3HaueHue KOMIUJICKCHBIX COEIMHEHUN B OMOXuMHM KieTku. HoBoe HampaBieHHe B XU-
MU — OMOHEOPraHNYECKasi XUMHSL.

6. OKHCINTEIBbHO-BOCCTAHOBHTEIbHbBIC PEAKIHH.

CreneHb OKUCIIEHUS U NpaBUia €€ HaxoxaeHus. OKucIuTenu U BoccranoBuTenu. Okuc-
JIUTEJIbHO-BOCCTAHOBUTEIbHBIE (AJIEKTPOAHbBIE) MOTEHIMANIBI. 3aBUCUMOCTh MOTEHIMANa OT aK-
TUBHOCTEN MOTEHIMAI-ONPEIEAIOIMX BEEeCTB. Y paBHeHue HepHera.

Ornpenenenue HaIlpaBJICHUs u rI1yOUHBI MIPOTEKAHUS OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMH C IIOMOILBI0 OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX IIOTEHIIAAJIOB.

Posb OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKLIUN B IIPUPOJIE.

7. KuHeTHKAa XUMHMYECKOH peaKuMu.

[TonsiTe 0 CKOpPOCTH XUMHUYECKOW peakuuu. MctuHHas (MrHOBEHHas) CKOPOCTh peak-
uu. OcHOBHbBIE (PAKTOPBI, BIUAIONIIME HA CKOPOCTh peaklnu. XUMUYECKas peakius Kak 1ocie-
JIOBATEJIbHOCTh 3JIEMEHTAPHBIX CTAUN. 3aKOH JEHCTBYIOLUIMX MAacC — OCHOBHOM 3aKOH XMMH-
YECKOW KMHETUKH JIJIA dJIEMEHTapHOU cTtaguu. KoHCTaHTa CKOpOCTH peaKUrH.

3aBHUCHUMOCTh CKOPOCTH XUMHUYECKON peakuuu oT Temneparypsl. [Ipasuno Baut-I'odda.
VYpaBuenue Appennyca. [IpencraBienue 00 SHEPrUM aKTUBAIMHU, SHEPTETHUYECKOM Oapbepe u
MEPEX0IHOM aKTUBUPOBAHHOM KOMILIEKCE.

Karamus u ¢pepmenTsl. MeToAbl peryaTupoBaHusi CKOPOCTA XUMUYECKOH peaKIi.

3HaueHNEe XUMUYECKOM KMHETUKH B XUMHUH, OMOJIOTUU U CETTLCKOM XO35HCTBE.

8. Xumuueckoe papHoBecHe.

XUMUYEeCKOe paBHOBECHE KaK Pe3yjibTaT CaMOMPOM3BOJIBHOIO MPOTEKaHUs 0OpaTHMOMN
peakuuu. [IpoTonuTnyeckoe paBHOBecHe. [IMHaAMUYECKH XapaKTep XUMHUYECKOIO PaBHOBECHS.
[Ipu3naku uctuHHOrO paBHOBecus. lIpencraBieHne o KBa3MpPaBHOBECHUU M IICEBIOPABHOBECUU
(MeTacTaOMIIBHOM COCTOSIHUH).

3akoH nencTtByromux macc. Koncranra papHosecus. CMeleHUE paBHOBECUS IIPU U3MeE-
HEHHUH KOHIIEHTpALUH, TemiepaTypsl U nasieHus. [Ipuanun Jlelllarense.

Ponp XMMHYECKUX paBHOBECHN B IIPUPOJE.

9. OCHOBBI XMMHY€ECKOH TePMOJIMHAMMKH.

CocTosiHHE BeElEeCTBa; TEMIIEpaTypa U JaBJICHHUE KaK MapaMeTPbl, ONPEAEIIAIONNE COCTO-
SIHHME BEIEeCTBA.

OHTanenus Kak (yHKIMSA COCTOSHUS BELIECTBA, KaK Mepa 3allaCeHHOM BEIIEeCTBOM 3HEp-
. DJIEeKTpOHHAas, KosebaTelbHas, BpallareiabHas U MOCTyNaTelbHasl COCTABIISIOIINE dHTAb-
nuu. CBs3b SHTANBINU U TEIUIOEMKOCTH. DHTAJBIMS U TEIUIOBOM 3P dekT peakiuu. Beruucie-
HUE SHTAJIBIINN PEaKLUH 110 3HAYEHUSIM SHTAJIbINNA 00pa30BaHUs MPOJYKTOB U PEareHTOB peak-
uuu. 3akoH ['ecca.

CBoOojHas sreprust [ m00ca kak GyHKIUS cocTosHUS BemectBa. AG peakiuu Kak mpu-
YHHA MPOTEKaHMsI CAMOIPOU3BOIIBHBIX peakimid. Cesizb AG peakiuu ¢ KOHCTaHTOI paBHOBECHUS
peakmmu. Berancneane AG peakiuu 1o 3HaYSHUSIM CBOOOIHBIX YHEPTUH 00pa30BaHMS MPOIYK-
TOB U PEareHTOB PEaKILIUH.

OHTponus. BepoaTHOCTP MAaKpOCOCTOSIHUSA KaK YUCIO MUKPOCOCTOSIHUN TpU 3aJaHHON
SHTAJIBIINU. DHTPONUS KaK Mepa BEPOATHOCTH MAKpPOCOCTOSHMs. BbluMcieHne 3HTpONUU peak-
AW TI0 SHTPOINUSAM IPOIYKTOB M PEAreHTOB PeakInH. BTOpO# 3aKOH TEPMOJMHAMMUKHN KaK KpH-
TEpUil HaIpaBJICHUS XUMHYECKOW peakluu. DHTAIbIUHHBIA 1 SHTPONUIHBIN BKIabl B CBOOOI-
HYIO DHEPTUIO peakiuu. FIX oTHOCUTENbHAS POJIb.

[IpuMeHeHHEe U 3HAYEHKME YHEPIreTUKU XUMUYECKUX peakuuii. [Ipornosuposanue Hampas-
JIeHUs peakiuii. Bo3aMOKHOCTH pacueTa M MpUOIMKEHHBIX oleHOK AG peaknuii. DHepreTuka
OMOCHHTE3a M CHHTE3a HeYCTOWYHMBBIX COCTUHEHUH.

10.Ctpoenue aTtoma.

OCHOBHBIE NMPUHIUIBI KBAHTOBOM TEOPUU CTPOCHHUS BELIECTBA: MPEACTABICHUS O KOp-



IIyCKYJISIPHO-BOJIHOBOM Iyalu3Me SIBJICHUH MHKPOMHpaA, IPUHILIUIIE HEOIPENEICHHOCTH, YpaB-
nennu lpenunrepa, BoHOBOM GyHKIIMH, aTOMHOM opOuTanu. KBaHTOBBIE 4KCia: TJIaBHOE, Op-
OuTanbHOE, MATHUTHOE U CIIMHOBOE. DHEPreTHUECKe YPOBHU U TIOJYpPOBHU aroma. Buj BomHO-
BbIX (DYHKIMI, OTBEYAIOIIUX PA3JIMYHBIM OPOUTAIBHBIM KBAaHTOBBIM UHMCIIaM, U paclpeielieHue
3JIEKTPOHHOH TUIOTHOCTH HA PA3JIMYHBIX aTOMHBIX OpOHUTAIISX.

ITpuHIUIBI 3a110JIHEHUS] JIEKTPOHHBIX OpOUTasIell aTOMa B OCHOBHOM COCTOSIHUU: ITPHH-
uun ITaynu, npaBuno XyHna. DJIEKTPOHHbIE EMKOCTH OpOUTael, o ypOBHEN U YpOBHEN aTo-
Ma.

CriocoObI 3amucy 3JeKTPOHHBIX (opMyrn aToMOB 31eMeHTOB. [IpencraBinenust o0 3Jek-
TPOHHOM OCTOBE U OPOMTAJISIX BaJIEHTHBIX YPOBHEH aToMa.

11. Ilepuonnueckas cucrema 3jemMeHToB JI. . Menneneesa.

ITocTpoeHne CTPYKTyphl MEPUOAUYECKON CHCTEMBI, UCXOAS U3 YHEPreTUYECKOHN IOCIIe-
JI0BaTEJIbHOCTHU MOJYPOBHEH MHOTOXJIEMEHTHBIX aTOMOB. [loHsTHE TIepuoa u ero popMHupoOBa-
Hue no mnpaBwiam KieukoBckoro. [TpuuuHbBI pa3nuyHON IIMHBI Mepuopos; S-, p-, d-, f-
AJIEMEHTHI M UX PACIOJI0XKEHUE B CTPYKType nepuoandeckoil cucremsl. CoBpemeHnHas hopmy-
JUPOBKA IEPUOJANYECKOrO 3aKOHA. JUIMHHO- ¥ KOPOTKOIEPUOIHBIM BapUaHThl MEPUOANYECKON
cucrembl. MIx ocobenHocTH. Pacnonoxxenne B HUX METaUIOB U HEMETAJUIOB. 3HAYCHHUE TIEPHO-
JUYECKOI0 3aKOHA JJIs1 XMMHH.

CBolicTBa aTOMOB 3JIEMEHTOB (IIOTEHIMAJ MOHU3ALUU, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPO-
OTPULIATENILHOCTD, paanycsl Ban-nep-Baanbca), o6mue Xxumuuecknue CBOWCTBA 3JIEMEHTOB U T1e-
PHOIMYECKUI XapaKkTep X U3MEHEeHHs. PeakmonHast cnocoOHOCTh BEIECTB.

12. Xumu4eckas CBA3b.

TuIbl XUMHYECKOH CBSI3U: KOBAJICHTHAsS, MOHHASI, METAJUIMYECKAsl, BOJIOPOAHAS.

XapaKkTepUCTUKU CBSA3EH: 3JIEKTPUUECKUE IUIOJIbHBIE MOMEHTHI, 3()()EeKTUBHBIC 3apsibl
aTOMOB, CTE€IIEHb HOHHOCTH, HAaIIPaBJIIEHHOCTb U HACBILIEHHOCTh, SHEPT U U JJIMHA CBSI3U.

Merton BaJIeHTHBIX CBsI3€il U OCOOEHHOCTH HCIOJIb3yEMOW B HEM BOJIHOBOM (pyHKIMH, G-
U TT-CBSI3H.

Tumnbl ruOpuIM3ai AaTOMHBIX OpOUTAJICH U TEOMETPHS MOJIEKYJI.

Meton MONEKyIspHBIX OpOMTanell U OCOOEHHOCTH HCIHOJIb3yeMOW B HEM BOJIHOBOM
¢ynkuuu. CBS3bIBAIONIME U Pa3phIXJIAIOMINE MOJEKYJsIpHble opOuTanu. X 3amoiHeHue sJiek-
TPOHaMH, OPSAAOK U SHEprus cBsizell. CBA3U B IByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYIaX.

IIposiBeHnEe CBOWCTB XMMUYECKHX CBSI3€H B TBEPAOM COCTOSIHMM BEILIECTBA.

Oco0eHHOCTH MOHHOM CBSI3M U CTPOEHHE MOHHBIX KPUCTAJJIOB ¢ OJHOATOMHBIMU U MHO-
roaTOMHbIMU MOHaMHU. CBOICTBA HOHHBIX KPUCTANIOB. MOJIEKYJISIPHBIE U KAPKACHBIE KpUCTAJI-
JIBI, MX CBOMCTBA.

[IpuMeHeHHEe TEOpUM XMMUYECKON CBSI3U B XMMUHU M OMOJOTMU. DHEPrusi KOBAJEHTHBIX
CBA3EH M DHEPreTHKAa XMMUYECKUX peakuuid. IIpenckazanue reomerpun Monekyi. KoMriemeH-
TapHOCTh. CTpOEHHUE BEIIECTBA B KOHAECHCUPOBAHHOM COCTOSIHUM.

5 O0pa3oBaresibHbIE TEXHOJIOTUU

Bu yueOHO# pabOThI O06pa3oBaTeNbHBIE TEXHOJIOTHH
Jlexuun DJEeKTpOHHBIE MaTepHajbl, HCIOIb30BAHUE MYJIb-
TUMEIUHHBIX CPEJICTB, Pa3JaTOUHBIA MaTepual
JlaboparopHbie paboThI OOcyKeHne W aHajau3 MPeJUI0KEHHBIX BOIIPOCOB

X ayAUTOPHBIX 3aHATUAX, WHAUBHUAYAJIBHBIC 10-
KJIaJibl, TCCTUPDOBAHUC

CaMocTosTeIbHbIC pa6OTBI 3aH_II/ITa U Ope3CHTalusd pe3yjibTaTOB CaMOCTOA-
TCIBHOT'O UCCIICIOBAHUA HA 3aHATUAX

6 doH OLIEHOYHBIX CPEACTB AUCIHUIIMHBI (MOTYJIs1)
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6.1 IIacnopT poHAa OLIEHOUHBIX CPEACTB MO AUcHUILTHHE (Moay.a10) «Heopra-
HUYECKasi XUMH»

Ne KonTpommpyembie pa3aens (TeMbl) Tuc- Kon . OUEHOUHOE CPEACTBO
KOHTPOJIHPYEMOi
n/m [UTUTHHBI HaMMCHOBAaHUE KOJI-BO
KOMIICTCHIIUH
Paszen | TecTsr 20
1. A VK-1, OIIK-1 | Pedepar 2
OCHOBHBIE MTOHSTHUS ¥ 3aKOHBI XUMHHU.
Bompocsr mis 3adera 5
Pasien 2 TecTsr 20
& Pac};Bo BbI. PaCTBOPEI DIIEKTPOIUTOB YK-1, OTIK-1 Bompocnr a satera S
pbl- p P Pedepat 2
3 Pazgen 3 } VK-1, OIIK-1 Bompocsr miis 3adera 5
I'maponus coneid.
Pasien 4 TecTn 20
4, A VYK-1, OIIK-1 | Pedepar 2
KoMmiekcHble coeTMHEHN.
Bompocsr aiis 3agera 5
Paznen 5 Tectn 20
5. | OKUCIUTENBHO-BOCCTAHOBUTEIIBHEIC VYK-1, OIIK-1 | Pedepar 2
peaKIyu. Bomnpock! 1iist 3auera 5
Paznen 6 Tectn 20
6. | XuMudeckasi KUHeTHKA. XMMHYECKOE PaB- YK-1, OIIK-1 | Pedepar 2
HOBECHE Bomnpock! 1iist 3auera 10
Pasien 7 Tectr 20
7. A 3 VK-1, OTIK-1 | Pecpepar 2
OCHOBBI XUMHUYECKOI TEPMOINHAMUKHU.
Bomnpock! 1iis1 3auera 10
Pasien 8 TecTn 20
8. A VK-1, OIIK-1 | Pedpepar 2
Crtpoenue atoma.
Bompocsr qi1s1 3adera 10
Paznen 9 Tectbl 20
9. | llepnoanyeckas cucrema snementoB /1. U. YK-1, OIIK-1 | Pedepar 2
Menneneena. Bonpocs! i1 3auera 5
6.2 IlepeuyeHb BONPOCOB /15l 3a4UeTa
1. OcHoBHble oHaTHs U 3akoHbl xumuH. (YK 3; OIIK 1)
2. PacTBOpBI KaKk cCMEeCH HOHHO- U MOJICKYIIsipHO-uctiepcHoro yposas (YK-1, OITK-1)
3. Uneanbubie u Heuaeanbublie pactBopsl. (YK-1, OITK-1)
4. Cnoco0bI BeipakeHus konneHrpanuii. (YK-1, OITK-1)
5. PactBopsI anekrponutoB. (YK-1, OTTK-1)
6. Tunb! cunbHbIX AtekTpoauToB. (YK-1, OTIK-1)

7. I'maparanust MOHOB. DHeprus ruapatanuu. [leppuuHas U BTOpUYHAs THApaTHBIE 000-
nouku. Kpucramnoruaparer. (YK-1, OIIK-1)

8. AxTtuBHOCTH, K0d3(duimenTs aktuBHOCTH. [IpomsBenenue pactBopumoct. (YK-1,
OIIK-1)

9. Tumnsl cnabbIX MEKTPOIUTOB. KOHCTAHTHI M CTENEHU AMCCOLMAIMH CIA0BIX 3JIEKTPO-
mutos. (YK-1, OIIK-1)

10. Boga xax cna0blit 27eKTponuT. BogopoaHblil 1 r’HIpOKCHIIBHBIN TOKa3aTeaN pacTBO-
poB. CriocoOsl u3Mepenus BogopoaHoro nokazarens. (YK-1, OITK-1)

11. KucnorHo-ocHoBHbIe cBoiicTBa BemiecTB (YK-1, OITK-1)

12. Bydepusie pactBopst. (YK-1, OITK-1)

13. T'unponus coneit. (YK-1, OIIK-1)

14. Tuns! THAPOIN3a, KOHCTAHTHI U cTereHu ruaponusa coneit. (YK-1, OITK-1)
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15. KoMIiekcHbIE COEAMHEHUS: COCTaB U CTPOCHHME KOMIUIEKCHBIX coeauHeHuid. Koop-
nuHannonHas reopus Bepuepa. (YK-1, OITK-1)

16. Xumuueckast CBsI3b B KOMIUIEKCHBIX COEAMHEHUAX. Teopust KOOpAMHAMOHHON XUMHU-
YEeCKOM CBSI3U: METOJI BAJICHTHBIX CBA3€el, Teopus kpuctaummueckoro mois. (YK-1, OITK-1)

17. Jucconuanus ¥ yCTOHUMBOCTh KOMILICKCHBIX coeaunenunit. (YK-1, OTTK-1)

18. HomenknaTtypa komruiekcHbix coenunennii. (YK-1, OITK-1)

19. 3HayeHne KOMIUIEKCHBIX COCTUHEHUN. XJI0pOQHILI, TeMUH, ()EPMEHTHI - IPUPOTHBIC
komruiekcHbie coenunenns. (YK-1, OITK-1)

20. OkucauTeabHO-BoccTaHOBUTEIbHBIE peakiun. (YK-1, OITK-1)

21. OkuCAUTENbHO-BOCCTAHOBUTENbHBIE (3JIEKTPOHBIE) TOTEHLUAIBI. 3aBUCUMOCTb I10-
TCHLIMAJIa OT aKTUBHOCTEH MOTEHIMAIONpPEIeIomuX BemecTs. YpaBHenue Hepucra. (VK-1,
OIIK-1)

22.  OmpexneneHue  HampaBJeHUss UM TIyOMHBI  IPOTEKAaHUS  OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUU C MOMOILBIO OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTCHLUAJIOB.
(YK-1, OIIK-1)

23. Kunernka xumuueckux peakuuil. [IoHsTHe 0 ckopocTH XumMHueckoi peakiuu. Mc-
TUHHAs (MrHOBeHHas ) ckopocth peakimu (YK-1, OITK-1)

24. OcHoBHbIe (haKTOPBI, BIUAIOIINE Ha CKopocTh peakiuu. (YK-1, OITK-1)

2. 3aKoH AEMCTBYIOUIMX MACC - OCHOBHOM 3aKOH XMMHUYECKOW KUHETUKH AJIsl dJIEMEHTap-
Ho#i craauu. Koncranra ckopoctu peakiuu. (YK-1, OITK-1)

26. Karanu3 u ¢epMeHTBl. MeToapl PEryIHpOBaHHUS CKOPOCTH XHMHUYECKOH peak-
un. (YK-1, OTIK-1)

27. XuMHU4€ECKOe paBHOBECHE KaK Pe3yJbTaT CaMOIIPOU3BOJILHOTO MPOTEKaHUs 00paTu-
moii peakruu. [Ipotonmutuyeckoe pasHosecue. (YK-1, OIIK-1)

28. 3akoH aelicTByromux macc. Koncranra papaosecusi. (YK-1, OITK-1)

29. CmelieHrne paBHOBECHS IPU U3MEHEHNU KOHLEHTPAIMK, TEMIIEPATyphl U IaBICHUS.
Mpuaimn Jlelllatense(YK-1, OITK-1)

30. OcuoBbl xuMudeckoit TepmoanHamuku. (YK-1, OTTK-1)

31. DHTanbnus kak GyHKIUsA cocTosiHUs BemiecTBa. 3akoH ['ecca. (YK-1, OITK-1)

32. Dutponust. (YK-1, OIIK-1)

33. Ctpoenue atoma. (YK-1, OIIK-1)

34. OcHOBHbIE MPUHIMIIBI KBAHTOBOM TEOPUU CTPOEHUS BEIIECTBA: MPEACTABICHUS O
KOPITYCKYJISIPHO-BOJTHOBOM JIyaJlu3Me SIBJICHUH MHUKPOMHUpA, TPUHIUIE HEOIPEIeIeHHOCTH,
ypaBuenun LlIpenunrepa, BonHoBoit ¢yukimu, atromuoi (YK-1, OITK-1)

35. KBanToBBIC uHnCa: TJIABHOE, OpOMUTATFHOE, MATHUTHOE U CTUHOBOE. DHEPTeTUUYECKHE
ypoBHu 1 nioaypoBHu aroma. (YK-1, OIIK-1)

36. IIpuHIUTIBI 3aMIOJTHEHUS AJIEKTPOHHBIX OpOUTaNIe aToMa B OCHOBHOM COCTOSIHHH:
npuniun [Taynu, npasuno Xysaaa. (VK-1, OITK-1)

37. llepuonnueckas cucrema siementoB J[. . Menpeneesa. (YK-1, OTIK-1)

38. CpoiicTBa aTOMOB 3JIEMEHTOB (ITOTEHIIMAJI HOHU3ALUH, CPOJCTBO K JIEKTPOHY, dJIEK-
TPOOTPHIIATENILHOCTD, paanychl Ban-aep-Baansca). (YK-1, OITK-1)

39. OO0mue XMMHYECKHE CBOMCTBA 3JE€MEHTOB M MEPUOJMUECKUI XapaKTep UX H3MEHe-
aust (YK-1, OTIK-1)

40. Peakunonnas coco6HocTh BemecTB. (YK-1, OITK-1)

41. Xumunueckas cBs3b. (YK-1, OIIK-1)

42. MeToJ1 BAJIGHTHBIX CBA3€H U 0COOEHHOCTH HCIIOJIb3yeMOI B HEM BOJIHOBOH (DYyHKIINH,
o- u n-cBs3u. (YK-1, OIIK-1)

43. Turnbl THOPUAN3AIIMK AaTOMHBIX opOuTaineit u reomerpus Monekyi. (YK-1, OIIK-1)

44. Metoa MOJIEKYJISIPHBIX OpOUTaIeii. 1 0COOCHHOCTH HMCIOJb3yeMO B HEM BOJIHOBOM
¢ynxmmu. (YK-1, OIIK-1)

45. Ctpoenue BemecTBa B KoHaeHcHpoBaHHOM coctostaun. (YK-1, OITK-1)

46. Xumus >1eMeHTOB rpyri nepuoandeckoit cucremsl (YK-1, OITK-1)
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47. Bonopoxn. CBoeoOpa3ue CTpOCHHs aToMa BOAOPOAA, (U3NYECKUX U XMUMHUYECKHX
cBoiictB 3Toro snemenTa. (YK-1, OITK-1)

48. Bona, reoMeTpust U CBOMCTBA €€ MOJeKyJbl. CTpyKTypa JibJa U KUJIKON BOJbI. XHU-
MHYECKHE CBOMCTBA Bobl. Boma kak pactsoputens u auran. (YK-1, OITK-1)

49. DxoyoruuecKue acnekTsl Bojgononb3oBanus. (YK-1, OITK-1)

50. Daementsl IA-noarpymmsl. (YK-1, OITK-1)

51. XuMu4ecKre CBOMCTBA IIEIOYHBIX MeTauioB. Illenounbie MeTamibpl Kak BOCCTAHOBH-
tenu. VX cnocoGHOCTh 00pa3oBbIBaTh OMHAPHBIE COSAMHEHUS IYyTEM CHHTE3a U3 MPOCTHIX Be-
mectB. (YK-1, OIIK-1)

52. Dnements! HHA-ioarpymmsr. (YK-1, OTIK-1)

53. ®usnyeckue U XMMUUYECKHE CBOMCTBA MeTaJllIMueckoro oOepwius. bunapuslie coenu-
HeHus, oOpa3zyemble OepUJUIHEM, UX CTPOCHHE M XUMHUYECKUe cBorcTBa. OKCHII, THAPOKCUA U
akBakomiiekc [Be(OH2)4]**, ux amdporeprocts. Kommexkcusie coenunenns Gepumms. (YK-1,
OIIK-1)

54. ®Ousnyeckne U XMUMHUYECKHE CBOMCTBA MarHUsl W KaJlbLUs, UX BOCCTAHOBHTEIBbHBIC
cBoiictBa. TepMmoanHaMuka 0Opa3oBaHUs OMHAPHBIX COCAMHEHUN MAarHus W KajblHs IyTeM
cunTe3a u3 aemeHToB. (YK-1, OITK-1)

55. Mg?* u Ca?" B xwuBoii kineTke. Pois Marams B xmopoduimne. Katnons! mMarsus u
KablUs B DepPMEHTATUBHBIX PEAKLUsX, UX perynstuBHbie posu B kieTke. (YK-1, OITK-1)

56. Dnementsl A — noarpymmer. (VK-1, OITK-1)

57. Otnuuue 31eKTPOHHOIO CTPOECHUS aTOMOB OOpa M aJlOMUHUS OT CTPOCHHS JAPYTUX
37eMeHTOB noarpynmsl. [Ipeobnaganre KoBaleHTHOTO XapakTepa CBs3eil B coequHEHUsIX 0opa u
JIBOMCTBEHHBII HOHHO-KOBAJICHTHBIH Xapakrep cBs3ei amomunus. (YK-1, OITK-1)

58. dusnueckue U XUMUYECKUE CBOMCTBA 3€MEHTHOro 6opa. TepmoanHaMuka o0paso-
BaHU OMHApPHBIX COCNMHEHHMI OOpa, MX CTPOCHHE M XUMHUYECKHe cBoiicTBa. Kuciopoansie co-
eMHEeHUs Oopa: OKCHI, OOpHAst KUCIIOTa, MOJMKKUCIOTH 6opa, ux conu. (YK-1, OTIK-1)

59. dusnueckue U XMMHUYECKHE CBOMCTBA METAIINYECKOro afoMUHUs. OKCUIBI U THI-
POKCHIBI ATIOMHHHUSA, pa3HoOoOpa3ue MX CTpOeHHs, aM()OTEpHOCTh ITHX COCTUHEHUH, peaKkluu
ux B3aumHuoro npesparenus. (YK-1, OITK-1)

60. Dnementsl IVA-nioarpynmsr. (YK-1, OITK-1)

6.3 IlIkana oleHOYHBIX CPEJICTB

YpOBHU OCBOEHUS

Kputepuu oneHuBaHus

OrneHOYHBIE CpeICTBA

(75-100 6ammoB)

«3aumeHno»

TyYallUOHHBIC 3alaHus, pEeUIaTbh TUIIOBBIE W IIPO-
(eccroHaNbHO-HANIPABIICHHBIC 3a1a4H,

- ObICTpO M 0€30MO0YHO MPOUILTFOCTPUPOBATD
OTBET COOCTBEHHBIMHU IPUMEPAMH,

- BECTH IIPEJAMETHYIO JIUCKYCCHUIO;

BJajieeT

- TEPMUHOJIOTHEH U3 Pa3IMYHBIX Pa3eiioB Kypca,
- C1Ioco0amMH MBICITUTENILHOM NeITeIbHOCTH (aHa-
JHM30M, CHHTE30M, CPaBHEHHEM, O0OOIICHHEM WU

T.J1.),

KOMITETCHITHIA (xou1.0a1TOB)
3HaeT TecToBbIC 3aganus (18-
- TIOJTHO TEOPETUUECKUN MaTepuai, KOTOPbI yme- 40),
€T COOTHECTH C BO3MOYKHOCTSAMH MPAKTHYECKOIO JTOKJTa]
MPUMEHEHUS; pedepar
yMmeeT (2-5),
- UHTETrPUPOBATh 3HAHMS W3 Pa3HBIX Pa3]EiIOB, 3ader
COEUHSS MTOSICHEHNE U 00OCHOBAHNE, (38-50 6amnon)
[IpoaBuHyTHII -BBITIONTHATh TIPAKTHKO-OPUCHTUPOBAHHBIE M CH-
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- apryMEHTHpPOBaHHOM, I'pPaMOTHOM, 4YeTKOH pe-
YbI0.

ba3zoBrrit
(50-74 6amma)

«3aumeHno»

3HaeT
- TEOPETHYECKH M MPAKTHUSCKUH MaTepuan, HO
JTOITYCKaeT HETOYHOCTH;

ymeert

- COCIIMHATH 3HAHUS U3 Pa3HbIX pa3JelioB Kypca,

- HaXOJIUTh MTPABUIILHBIC TPUMEPHI U3 TIPAKTUKH,

- pemaTh THITOBBIE 33]1a4H;

BJIajJeeT

- TEPMHHOJIOTHEN U3 pa3iIM4YHBIX pa3AelioB Kypca,
MpH HEBEPHOM YHOTPEOICHWH caM MCIPaBISIET
HETOYHOCTH,

- BCEM COJ/Iep’KaHHEM, BUJUT B3aUMOCBSI3H, MOXKET
MPOBECTH aHATU3 U T.J., HO HE BCEra JAeiaeT 3TO
CaMOCTOSITENHFHO, 0€3 TOMOIIIH MTPETIoaBaTes,

- croco0amMH MBICIIMTENILHON JeATeNbHOCTH (aHa-
JIU30M, CHUHTE30M, CPaBHEHHEM, OOOOIICHUEM U
T.1.);

- apryMEHTUPOBAHHOM, IPAaMOTHOM, YEeTKOH pe-
Yb1O.

TecToBbIe 3aganus (15-
34),
pedepar
(2-5),
3ager (25-37)

[Toporossiit
(35-49 6amoB)

3HaeT
- TEOPETUYECKUHA M MPaKTHYECKUI Marepuani, HO
JIOITYCKAET OIIMOKH;

ymeeT

- COCIMHATH 3HAHWS W3 Pa3HBIX pa3leNoB Kypca
TOJIBKO TPH HABOAAIIMX BOIIPOCaxX IpernojaBare-
7,

- C TPYAOM COOTHECTH TEOPETUYECKUM U MPAKTH-
YEeCKHM, JOMyCKasi OMMUOKA B PELICEHUH THUIIOBBIX
3a/1ay Ha [IPUMEHEHUE 3HAHUN B PEAILHOM IIpak-

TecToBble 3a1aHus (12-
24),
pedepar
(2-5),
3a4er
(15-20)

(menee 35 6annoB)

(HE3AYMEHo)»

3a1a4yu MpoeCcCUOHaTHHON HAMPABICHHOCTH,

- WUTIOCTPUPOBATh OTBET PUMEPAMH;

He BJIajeeT

- TEPMHUHOJIOTHEH Kypca,

- CII0CO0aMM MBICIIUTEIILHON JIeATENILHOCTH (aHa-
JIU30M, CHUHTE30M, CPaBHEHHEM, OOOOIICHUEM U
T.1.);

- TPaMOTHOM, YETKOH PEYBIo.

«3aumeno» .

TUYECKOU JeATeIILHOCTH;
BJIajeeT
- HEJIOCTAaTOYHO CIOCO0aMH MBICITUTEIBHOW JIesi-
TEJBHOCTH (aHAIM30M, CHHTE30M, CpaBHEHHUEM,
0000IIICHHEM H T.1.);
- c1aboif apryMeHTaIle, JIOTUKON TPHU ITOCTPOoe-
HUH OTBETA.
He 3HaeT TecToBble 3amanws (0-
- TEOPETUUECKUI U IPaKTHYECKUI MaTepHal, 11),
- CyIIHOCTHOW YacTH Kypca; pedepar
He yMeeT (0-4),

. - 0e3 cyIeCTBeHHBIX OIIMOOK BBICTPaNBaThH OTBET, 3a4eT

Huzkuii
. BBITIOJTHATD 3aJaHuE, (0-16)
(momoporoBeIii)
- BBINIOJHATH TPAKTHKO-OPHEHTHPOBAHHBIE U CH-
(xoMmeTeHIHsI HE
TyallMOHHbIE 3aJIlaHHs, PellaTh WHTETPUPOBAHHBIC
chopMupoBaHa)

Bce KOMIIEKTHI OIIEHOYHBIX CPENCTB (KOHTPOJIHHO-U3MEPUTENBHBIX MaTepHalioB), HEOO-
XOJUMBIX JJIsI OLIEHKH 3HAHWM, YMEHUU, HaBBIKOB U (WJIM) OMBITA JEATEIbHOCTH, XapaKTepU3y-
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IOIUE ATanbl (POPMHUPOBAHMSI KOMIETCHIIMNA B TPOIECCE OCBOSHUS TUCIHMILTUHBI (MOMYJIS) TO-
JIPOOHO TPENICTAaBICHBI B JOKyMEHTE «DOH/T OIEHOYHBIX CPEJICTB TUCITUTIITUHBI (MOIYJIS ).

7 YuyeOHO-MeTOoAMUYeCKOe U MH(OPMAINIHOHHOE o0ecniedeHne JUCIMILTUHbI
«Heopranmueckasi XumMus»

7.1 YueOHast iuTepatrypa

1. Heopranuueckas xumus B 24. Yactel. TeopeTnueckue oCHOBBI 5-M34., HEpP. U JAOIL.
y4eOHMK 111 akazemudeckoro OakanaBpuata. /KuszeB [[.A., Cmapeirua C.H.- [DnekTpoHHBIM
pecypc]. - M.: FOpaiir, 2017.-253c. https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-
8981-DC1B24AFC357

2. Heopranuueckas xumus B 24. YacTs2. XUMHS 3JI€MEHTOB S5-U311., TIE€P. U AOI. YIeOHHUK
Ut akajgemuyeckoro Oakanaspuata. /Kuszes . A., Cmapeirua C.H.- [DnekTpoHHsbIil pecypc].-
M.: Opaiit, 2017.-359c. https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-
FB4A38E2BD4D

3. Capraes II.M. Heopranmueckas xumus: ydeOHoe mocobue / Capraes I[LM. -
[DJ1eKTpOHHBIN pecypc].- M.: W31aTENBCTBO «JIanby» 2013.- 384c.
https://e.lanbook.com/book/36999?category_pk=43778#authors

4. TTaBnoB H.H. OOmiast u HeopraHuveckas XuMus: y4eOHUK ISl By30B  H3/1aTEIbCTBO
«JIanb» 2011.- 256¢.

5. CemenoB U.H., [lepdunosa N.JI. Xumusa: YueOuuk ais By3oB. M3marenscTBo: XuM-
m3jar, 2014 r.- 656 c.

6. Heopranmueckas xumus noj peaakiueid Eroposa B.B. uznarensctBo «JIanp» 2009.-

256¢.
7. Xomuenko ['.I1., Hurosuu U.K. Heoprannueckas xumusi. — M; Briciias mkomna, 2004.
8. 'muuka H.JI. O6mas xumus M: Xumus, 2006
9. AxmetoB H.C. O6mas u Heopranudeckas xuMusi — M: Beicias mkomna, 2000.

7.2 MeTtoanyeckue yKa3aHHsl 10 OCBOEHUIO THCIUTLINHBI

1. Kysnuenosa P.B. Meroanueckue yka3aHusi K CaMOCTOATEIbHOM paboTe Mo JUCITH-
wmHe «Xumus». Paznen «Heopranndeckas xumus» Uzn-so Mual'AY, 2026.

2. KysnenoBa P.B. MeTonuueckue ykazaHus s JJaDOpaTOPHBIX pabOT MO UCIIH-
wHe «Xumusi». Paznen «Heopranndeckas xumus» M3a-so Mual'AY, 2026.
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https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://e.lanbook.com/book/36999?category_pk=43778#authors

7.3 UndopmannoHHbie M HH(PPOBBIE TEXHOJIOTHH (IPOrpaMMHoOe odecme-
YeHHe, COBpeMeHHbIe Npo(deccuoHaIbHbIe 0a3bI JaHHBIX U HH(POPMALIMOHHBIE
CIIPABOYHBIE CHCTEMbI)

VYuebHast aucuumuinHa (MOAYINb) MPeayCMaTpUBAET OCBOCHHE MH()OPMAIIMOHHBIX M IH(}-
POBBIX TeXHOJIOTUH. Peanu3anust [u@poBbIX TEXHOIOTUN B 00pa30BaTeIbHOM IIPOCTPAHCTBE SIB-
JsIeTCs. OJHOM M3 BaXHEUIIMX Leield o0pa3oBaHMs, JAIOLICH BO3MOXXHOCTh Pa3BUBATh KOHKY-
PEHTOCIIOCOOHbIE KayecTBa 00y4aroMXcsl Kak OyIyluX BbICOKOKBAJIM(UIIMPOBAHHBIX CHEIHA-
JICTOB.

[{udpoBble TEXHOJIOIUU MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3()(HEKTUBHOrO pelieHus
3aa4 Mpo(ecCHOHANTBHOr0, COUAIILHOTO, TIMYHOCTHOTO XapaKTepa C MCIOIb30BAHUEM Pa3JIny-
HBIX BUJ/IOB KOMMYHHMKAIlMOHHBIX TeXHOJIOTuH. OcBoeHne LU(POBBIX TEXHOJOTUI B paMKax
JAHHOW JTUCHUIUIMHBI (MOJYJII) OPUEHTUPOBAHO HAa CIOCOOHOCTH O€30MACHO M HaJIeKaLUM
0o0pa3oM nojy4yarhb JOCTYII, YIPaBIATh, HHTETPUPOBATh, OOMEHHUBATHCS, OLIEHUBATh U CO3/aBATh
MH(}OPMALIMIO C TOMOIIIBIO U(POBLIX YCTPOICTB U CETEBBIX TeXHOJOrui. DopmMupoBaHue nud-
pPOBOIl KOMIIETEHTHOCTH HpeAnonaraeT padoTy C JaHHBIMHU, BIIAJICHHUE HMHCTPYMEHTAMHU JUIs
KOMMYHHKAIIH.

7.3.1 DJIeKTPOHHO-0MOJIHOTEYHAS] CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «3bC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3zaHHE YCIYr OT
01.09.2025 Ne 6/u (CeteBast aneKTpoHHas: OMOIMOTEKA).

2. baza gaHHBIX 31eKTpOoHHBIX HH(pOpMamoHHbIX pecypcoB ®I'BHY ITHCXB (morosop
1o 00eCIeYeHHI0 JI0CTYIa K AMeKTpoHHBIM HHpopMamonHbM pecypcam GI'BHY ITHCXb ue-
pe3 Tepmunan yaanennoro pocryna (TYl ®I'BHY LTHCXE) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnexrpoHHOe H3aTeIbcTBO FOPAWITY (https://urait.ru/) (1oroBop Ha okasaHue
YCIIYT TIO TIPEIOCTaBJICHUIO IOCTyMa K o0pazoBaTenbHOM matrgopme OO0 «IneKTpoHHOE U3/1a-
tensctBo FOPAWT» ot 01.09.2025 Ne 7326).

4. DnexTpoHHO-OMOMMoTeuHas cucrema «Bepraackuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 6€3BO3ME3THOE HUCIOIb30BaHKe IpousBeneHuit ot 26.03.2020 Ne 14/20/25).

5. baza nanusix HOB «HannonansHast snekrponHast oudaunoreka (https://rusneb.ru/)
(torosop o noxkodeHnu Kk HOb u npenocrasnenuu nocrymna k oobekram HOb ot 02.09.2024
Ne 101/HOB/4712-m).

6. JIoroBop 0 COTpyIHHUYECTBE MO OKa3aHUIO OMOIMOTEYHO-UH(POPMALMOHHBIX U COLHO-
KYJBTYPHBIX YCIYT TIOJIb30BaTeIIM YHHBEPCHTETA W3 YHUCIIAa WHBAIUIOB IO 3PEHHIO, CIa0OBH-
TSIINX, THBAIUIOB APYTUX KATETOpUN ¢ OTpaHMYEHHBIM JOCTYIOM K HH(OpMAIIUH, JTUI], UMe-
IOIIUX TPYAHOCTH ¢ yTeHueM miockornedaTHoro Tekcra TOI'BYK «TamOoBckast obnacTHas yHU-
BepcanpHas HayuHas oubnuoreka um. A.C. [lymkunay Ounnan «CrnennansHas OudIuoTeka st
crenbix uM. H.A. Octposckoro» (https://www.tambovlib.ru) (zoroBop o corpyauuyectse OT
10.10.2024 Ne 0001).

7.3.2 UndopManoHHbIE CTIPABOYHBbIE CUCTEMbI
1. CnpaBounast npaBoBas cuctema Koncynprantllinroc (oroBop nmocraBku, ajantainuu U
conpoBoxkAeHUs dk3eMIusipoB cucteM KoncynbranT [lmroc ot 24.02.2026 Ne 12760 /13900/3C).
2. DnexTpoHHBIM nepuoanueckuii cnpaBoyHuk «Cucrema 'TAPAHT» (norosop Ha yciy-

v 1o conpoBoXkaeHuto oT 11.02.2026 Ne 194-01/2026).

7.3.3 CoBpemeHHbIe podecCHOHATIbHBIE 0a3bl TaHHBIX
1. baza AaHHBIX HOPMATHUBHO-IIPABOBBIX aKTOB I/IH(I)OpMaI_II/IOHHO-06pa3OBaTCJIBHOI7I npo-
rpammbl «Pocmeron» (moroBop ot 06.11.2025 Ne 505/2025)
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https://e.lanbook.com/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

2. ba3za nannbix Hayunoii snextponnoit 6ubimorexkn eLIBRARY.RU — poccuiickuii un-
(bopMaIMOHHO-aHATUTUICCKUI MOPTal B 00JaCTH HAYKH, TEXHOJOTHUH, MEIUIIMHBI U 00pa3oBa-
Hus - https://elibrary.ru/
3. ITopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtxkpoiTeie naHHble DenepanbHON  CILyKObI

https://rosstat.gov.ru/opendata
5. IIpodeccuonansvhas 6a3a nanubix. Karanor TOCTog http://gostbase.ru/.

6. IIpodeccuonanpHas 6a3a manabix. OI'BY denepanbHblii HHCTUTYT MPOMBIIIIICHHON
cooctBennoctu http://wwwl.fips.ru/wps/portal/IPS_Ru.
7. IlpodeccuonanpHas 0a3a NaHHBIX. DJIEKTPOHHBINH (OHI MPaBOBOH M HOPMATHBHO-
TEeXHUUYECKOM qokymeHTauuu http://docs.cntd.rul/.

FOCYyIapCTBEHHOW CTATHUCTUKH -

7.3.4 JInueH3MOHHOE U CBOOOHO PacpoOCTPaHsieMoe MPOrpaMMHoe odecre-

YCHHUEC, B TOM YHUCJI€C OTCYCCTBCHHOI'O IIPOU3BOACTBA

N HaumenoBanue Paspabotunk 10 Hoctyn- Ccobuika Ha Equnbiit PexBu3uThl noaTeep-
(mpaBoobnana- HOCTb (JIU- peecTp POCCUHCKUX YKTAIOIIEro JOKYMEHTa
TeJNb) [EH3UOHHOE, | mporpamm ains D9BM (Ipm HANMMYHN)
CBOOOTHO u B/l (mpu Hanmmawm)
pacmpoctpa-
HSAEMOE)
1 MicrosoftWindows, MicrosoftCorporat | Jluuensuon- - JIuniensus
OfficeProfessional ion HOE ot 04.06.2015 Ne
65291651 cpoxk neit-
CTBUSL: OECCPOUHO
2| AutuBupyctoe nporpamm- | AO «Jlabopartopus | Jluuensuon- | https://reestr.digital.g CyOuIeH3NOHHBIH
HOe o0ecrieueHne Kacnepckoro» HOE ov.ru/reestr/366574/? | norosop ¢ OO0 «Cod-
KasperskyEndpointSecurit (Poccust) sphrase_id=415165 | Tekc» ot 17.12.2025 Ne
y u1st Ou3Heca 0/H, CpOK IEHCTBHSA: C
18.12.2025 mo
17.12.2026
3| MoiitOduc CraHmnapTHBIH - 00O «Hogsie Jlunensuon- | https://reestr.digital.g | Kourpakt ¢ OO0 «Py-
OducHsrit maket o0aYHbIe TEXHO- HOE ov.ru/reestr/301631/? OUKOH»

JUTs paboTHhI C TOKyMeHTa- | jtorun» (Poccust) sphrase_id=2698444 ot 24.04.2019 Ne
MU ¥ TTOYTOH 0364100000819000012
(myoffice.ru) CPOK JieHicTBHs: Oec-

CPOYHO
4 OducHblit maker AO «P7» Jluuensnon- | https://reestr.digital.g Konrpakt ¢ OO0
«PT7-Oducy HOE ov.ru/reestr/306668/? «Codrexc»
(meckTorHast BepCHst) sphrase_id=4435041 ot 24.10.2023 Ne
0364100000823000007
CPOK JIeHCTBUS: Oec-
CPOYHO
5| OmnepaunonHas cucrema OO0O "Bazansr | Jluuensuon- | https://reestr.digital.g Konrpakt ¢ OO0
«Anbt O6pasoBaHHe) cBOOO/IHOE TIPO- HOE ov.ru/reestr/303262/? «Codreke»
rpamMMHoOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
nevyeHue" 0364100000823000007
CPOK JIeHCTBUS: Oec-
CPOYHO
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http://gostbase.ru/
http://www1.fips.ru/wps/portal/IPS_Ru
http://docs.cntd.ru/

IMporpammuas cucrema mist | AO «Anturuiard- | Jlumensuon- | https://reestr.digital.g | JlunensuonHslii goro-
0OHApPYKEHUS TEKCTOBBIX am» (Poccus) HOE ov.ru/reestr/303350/? | Bop ¢ AO «AHTHILIAarH-
3aMMCTBOBAHHH B yU€OHBIX sphrase_id=2698186 am» oT 16.05.2025 Ne
W Hay4HBIX paboTax «AH- 10567, cpok neicTBus:
Tututaruat BY3» ¢ 16.06.2025 mo
(https://docs.antiplagiaus.ru 15.06.2026
AcrobatReader AdobeSystems CBoGomHO -
- IPOCMOTp JOKYMEHTOB pacrpocTpa-
PDF, DjvU HAEMOE
8 FoxitReader FoxitCorporation | CsoboaHo - -
- IIPOCMOTP JIOKyMEHTOB pacmpocTpa-
PDF, DjvVU HseMoe

7.3.5 Pecypcbl nH(pOPMALIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEp-

HEeT»
1. CDTOwiki: 6a3a 3nanuii mo ungposoii Tpanchopmarnuu https://cdto.wiki/
2. Pexum JOCTYTIA:
https://www.sites.google.com/site/helpchemistry78/neorganiceskaa-himia
3. Pexxum nmocryna: https://al-himik.ru/neorganicheskaja-himija/
4. Pexxum nmoctyma: https://himidka.ru/neorganicheskaja-himija

7.3.6 LlmppoBble HHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTeJILHOM MPO-

NN E

http://www.trello.com

mecce

LMS-mnardpopma Moodle
BupryansHas nocka Mupo: miro.com
Bupryansnas nocka SBoardhttps://sboard.online
Bupryasnbnas nocka Padlet: https://ru.padlet.com
O6naunsie cepBucsl: Snnekc./Juck, O6nako Mail.ru
Cepsucsl onpocos: Suaexc ®opmsl, MyQuiz
Cepsucel BuaeocBs3u: Suaekc reaemoct, Webinar.ru
. CepBuc coBMecTHOM paboOTBl HaJ MpoekTamMu g Hebonpmmx rpymmn Trello

7.3.7 HudpoBble TEXHOJIOTMH, MPUMEHsIEMble MPU U3YYEeHUH TUCITUINIMHBI

Hudpossie TexHOIOTHH Buaet yaebHoi paboTei, Bemose- Dopmupyemble
Ne p MbI€ C IPUMEHEHNEM IU(PPOBOI PMHPY NAK
KOMIICTCHIIHH
TEXHOJIOTHH

Jlexuu YK-1 N-4vk-1
1. | Obnatnie TexHONOr MM CamocrosiTenpHas pabota OIIK-1 WUJI-1omnk-1
2. | Bombrne maHHbIE Tlexum YK-1 UJT-4vics
' CamocrosTenpHas paboTa OIIK-1 WJI-1omnk-1
3. | Texuomoruu OecnpoBoa- | Jlekiuu VK-1 W-4vyx-1
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
https://www.sites.google.com/site/helpchemistry78/neorganiceskaa-himia
https://al-himik.ru/neorganicheskaja-himija/
https://himi4ka.ru/neorganicheskaja-himija

‘ HOMU CBSI3U CamocTosiTenbHas padorta ‘ OIIK-1 ‘ N/I-1lomk-1 |

8 MarepuajbHO-TEXHHYECKOe o0ecrniedyeHre TUCIUILTHHBI (MOTYJ1s1)

Jlexumnonnas ayauropus (Muarepnanuonanshas 101 aya. 3/239a)

1. Komnerorep «NL» B kommiekraruu G1610/H61M/4Gb/500Gb/450W, knaBuarypa
Gembird KB-8300 UM-BL-R, mbiie Gembird, morutop BenQ 21.5 G2250 (Ne41013401655)

2. Kommwrotep «NL» B xommiekranuu G1610/H61M/4Gb/500Gb/450W, knaBuaTypa
Gembird KB-8300 UM-BL-R, mbiie Gembird, morutop BenQ 21.5 G2250 (Ne41013401656)

3. Kommberotep «NL» B kommiektaruu G1610/H61M/4Gb/500Gb/450W, knaBuarypa
Gembird KB-8300 UM-BL-R, mbimie Gembird, morutop BenQ 21.5 G2250 (Ne41013401654)

4. Kommnwrotep «NL» B xommiekranuu G1610/H61M/4Gb/500Gb/450W, knaBuarypa
Gembird KB-8300 UM-BL-R, mbiie Gembird, morutop BenQ 21.5 G2250 (Ne41013401653)

5. Komnbiotep «NL» B xommutekrauuu G1610/H61M/4Gb/500Gb/450W, kiaBuatypa
Gembird KB-8300 UM-BL-R, mbiie Gembird, morutop BenQ 21.5 G2250 (Ne41013401652)

6. Kowmnerotep «NL» B xommiexktauuu G1610/H61M/4Gb/500Gb/450W, knaBuatypa
Gembird KB-8300 UM-BL-R, mbiie Gembird, morutop BenQ 21.5 G2250 (Ne41013401651)

7. Kommbrotep «NL» B xommiektauuun G1610/H61M/4Gb/500Gb/450W, knaBuarypa
Gembird KB-8300 UM-BL-R, mbiie Gembird, morutop BenQ 21.5 G2250 (Ne41013401650)

8. Komnbrotep «NL» B xommuiekrauuu G1610/H61M/4Gb/500Gb/450W, kiaBuatypa
Gembird KB-8300 UM-BL-R, mbimie Gembird, morutop BenQ 21.5 G2250 (Ne41013401649)

9. Komnsiorep «NL» B kommuiektanuu G1610/H61M/4Gb/500Gb/450W, knaBuatypa
Gembird KB-8300 UM-BL-R, mbiie Gembird, morutop BenQ 21.5 G2250 (Ne41013401648)

10. Komnetotep «NL» B kommnekranuu G1610/H61M/4Gb/500Gb/450W, knaBuatypa
Gembird KB-8300 UM-BL-R, mbiie Gembird, morutop BenQ 21.5 G2250 (Ne41013401647)

11. DOkpan Ha mrratuse (Nel1101047182)

12.ITpoextop Acer XD 1760 D (Ne110104 5115)

Aymutopus ans nabopatopHbix pabot(MuTepnanmonansHas 101 aya. 2/10, 2/11, 2/13,
2/14).

Juctunnsatop 13-4 (Ne 2101060045), Bechl 31eKTpOHHBIE

(Ne2101043001), snexkrpuueckast TIIUTKA, BECHI

aHanutudeckue (Nel101044658), Boitskaol mkad JID-312 (Ne 1101044916), BonsHas
O0ans LOIP-212 (Ne 1101047225),

Tepmoctar CT (Ne 1101047213), mydenbsHas neub

4K/1100 (Ne 1101044929), pH-metp

(Ne1101047224), dotokonopumetp (Nel101047229),

pedpaxTomerp UPD (Ne 1101044699), xumuueckue

PEaKTHUBbI, XUMHUYECKasl TOCY/1a, XOIOIMIbHUK «CTEHOI

(Ne 2101040062
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PaGouas mporpamma aucuurianHbl «HeopraHudeckass XUMHS» COCTAaBIIEHA B COOTBETCTBHUH C
tpeboBanusmMu PI'OC BO no Hanpasnenuto noarotoBku 35.03.07 TexHOIOTHS MPOU3BOJICTBA U
nepepaboTKU CEeJIbCKOXO3SMCTBEHHON NpoAyKUMK (YpOBEHb OakaiaBpuara), YTBEPKIACHHOIO
npuka3oM MuHHCTEpcTBa 00pa3oBanus u Hayku Poccutickoit deneparuu Ne 669 ot 17.07.2017

ABTOp: f01IeHT Kadeapbl OMOJIOTHH B XUMUH, K. X.H. Ky3Herosa P.B.

Peniensent: noueHT kadeapbl 300TEXHUM U BETEPHHAPHH, K.C.-X. H. ['armoesa T.H.

[Tporpamma nepepaboTaHa U JOIIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu O@I'OC BO.
[Tporpamma paccMoTpeHa Ha 3acenanuu kadenpsl mpoTokoi Ne 8 ot «4» ampens 2022 r.
[IporpamMa paccMOTpeHa Ha 3aceJaHud y4eOHO-METOJMYECKOW KOMHCCHU COLHAIBHO-
negarorundeckoro mHcrtutyra Muuypunckoro I'AY nmporokois Ne 8 ot «11» anpens 2022r.
[IporpamMma yTBepKAeHa pelIeHHEM YueOHO-METOINYECKOr0 COBETa YHUBEPCUTETA ITPOTOKOII
No 8 ot «21» anpens 2022 r.

[Tporpamma nepepaboTaHa 1 J0H0JIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3acelaHUM Kadeapsl OMOIOTHM M XUMHH, MPOTOKOI Ne 8 ot
O4amnpens 2022 r.

[IporpaMmma paccMOTpeHa Ha 3aceJaHUM y4eOHO-MeToaudeckor komuccuu CommanbHO-
nenarornyeckoro uHcTuTyra Muuypunckoro I'AY, nporokon Ne 11 ot O5utonst 2023 r

[Tporpamma yTBepkaeHa PermenneM Y4eOHO-METOINISCKOTO COBETa YHUBEPCHTETA, ITPOTOKOI
Ne 10 ot 22 urons 2023 1.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBaHusMu OI'OC BO.
[TporpamMma paccmoTpeHa Ha 3acefaHuu kadeapsl Ouonoruu U Xumuu, nporokosn Ne 09 or 06
Mmas 2024 r.

[Iporpamma paccmoTpeHa Ha 3acelaHud ydeOHO-MeToauueckoi komuccuu ColuanbHO-
negarornyeckoro nHcrutyra Muaypunckoro I'AY, nmporokos Ne 09 ot 13 mas 2024 r.
[Tporpamma ytBepxeHa Pemennem Y4eOHO-METOANUECKOTO COBETa YHUBEPCUTETA, TPOTOKOJI
Ne 09 ot 23 mas 2024 r.

[Tporpamma nepepaboTaHa 1 10M0OJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acefaHuM Kadenpbl OMOIOTHH U XUMUH, TPOoTOKod Ne 8 oT 2 am-
penst 2025 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUM y4eOHO-METOINYECKOM KOMUCCHUU MHCTUTYTa (yHJa-
MEHTaJbHBIX M MPUKIAIHBIX arpoouorexHonoruit um. M.B. Muuypuna, npotokon Ne 8 ot 21
anpenst 2025 .

[Tporpamma yTBepkjeHa PemenneM Y4eOHO-METOIMUECKOTO COBETa YHHUBEPCUTETA, MPOTOKOII
Ne 08 ot 7 anpens 2025 1.
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[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.
[Iporpamma paccMoTpeHa Ha 3acenmaHu Kadeapbl OHOJOTHHM, XWMHH, O€30MMaCHOCTH
YKU3ZHEJEATEIIbHOCTH U METOJUK UX NpenojaBanus, npotokoa Ne 8 ot 3 anpens 2026 r.
[Tporpamma paccMoTpeHa Ha 3aceJaHMM y4eOHO-METOAMUYECKOW KOMMCCHUU HMHCTUTyTa (QyHAa-
MEHTAJIbHBIX M NMPUKIAIHBIX arpoouorexHonoruii um. U.B. Muuypuna, nporokosn Ne 8 ot 20
anpens 2026 r.

[Tporpamma yTBepskaeHa Pemennem Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA, TPOTOKOI
No 7 ot 22 anpens 2026 1.

OpuruHan A0KyMEHTa XpaHHUTCS Ha Kadeape TeXHOJIOTHUHU MPOU3BOJICTBA, XPAaHEHUS U Iepepa-
OOTKHU IPOIYKIIMU PACTCHUEBOACTBA
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