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1 esim ocBOeHMSI TUCUMILTUHBI (MOYJIs1)

HeJ'ISIMI/I OCBOCHUS OUCHUIIIIMHBI ((HCOpFaHI/ILIeCKaﬂ XUMUS» SIBIISICTCA. HpI/IO6peTeHI/IC
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 KOMIICTCHIIUHN, 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 xumusi» oTHOCUTCS K broky 1 «Jlucuumiuael (MOLyn)»
o0si3arenbHoi yactub1.0.06.

W3ydyeHune AMCUMILTMHBI B3aMMOCBSA3aHA C TAKUMHU JUCHUIUIMHAMU Kak «MHKpoOHOI0-
rus», «IKonorus». B nmanpHeimeM AaHHAsS TUCIUIUIMHA HE0OXOauMa TpPU OCBOCHHUU JTUCITH-
IUIMH: «AHaIuTUYECKas XUMUA», «BHOXUMUS CeIbCKOXO3SIICTBEHHON NMpoayKuuun», «bnoxumu-
YeCKUEe OCHOBBI XPaHEHHUsS W NepepaboTKU IUIONOB M OBOIICH», «[IuiieBsie CBOHCTBA MPOIYK-
uun», «OU3NKO-XUMUYECKUE CBOMCTB MPOLYKLIUH.

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

IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pa30BaTeIbHOM MPOrPaAMMBbI
OcBoeHue TUCIHUILIMHBI (MOJTyJIsl) HApaBieHO HAa (P OPMUPOBAHUE KOMITETEHITHI:
VYK-3. CriocoGeH OCyHIeCTBIISITh COLUAIBHOE B3aUMOJICHCTBHE W PEaTM30BBIBATH CBOIO
POJIb B KOMaH/IE.
OIIK-1. CiocobeH pemiath TUMOBBIC 3a/1a4H MPOPECCHOHATBHON JIEATEIIBHOCTH Ha OCHO-
B€ 3HAHHUI OCHOBHBIX 3aKOHOB MaTE€MaTHYECKHUX, ECTECTBEHHOHAYYHBIX U 001IenpodeccuoHanb-
HBIX OUCHUILUIMH C IPUMCHCHUCM I/IH(i)OpMaIlI/IOHHO-KOMMYHI/IKaIII/IOHHI)IX TEXHOJOTHI

Kpurepuu onieHuBaHus Pe3ynbTaTOB O0Y4YEHUsI

Kon u nanme-

Huzkuit (mo-

Kopn u Haume- HOBaHHUE WH- .
MOPOTOBBIH,
HOBaHHUE KOM- | IUKaTopa J10- . . .
KOMIIETECHIIV IToporossrii ba3zoBslii ITponBuHYTHII
MEeTeHIN CTHXKCHUS
. | He chopmupo-
KOMIIETEeHIINH
BaHA)
YK-3. NA-1yks — He monnmaer | Cnabo monmma- | Xopomro no- | OTIHYHO MOHH-
Cnocoben ocy- | Ilonumaer ¢ pexTus- eT 3¢ dexTuB- HuUMaeT 3¢- | MaeT 3 dek-
LIECTBIATE CO- | A PeKTHB- HOCTb MCIOJb- | HOCTb UCNOJIb- | (DEKTUBHOCTH | TUBHOCTH HC-
[UaJbHOE B3aU- | HOCTh MCIIOJIb- | 30BaHUsSI CTpa- | 30BaHUS CTpaTe- | MCHOJIb30Ba- | MOJIH30BAHUS
MOJICHCTBUE U 30BaHMA CTpa- | TETHH COTPY[l- | TMU COTPYJIHH- | HHUS CTpare- | CTpaTervH Co-
peann3oBbIBaTh | TETWU COTPYA- | HUYECTBA Ul | YeCTBa JUIA JO- | TUHM COTPYA- | TPyIHHYECTBA
CBOIO pOJIb B HUYECTBA JJIs1 | IOCTHXKEHHSI CTIDKEHHS TI0- HUYECTBA JUTSL TOCTHKE-
KOMaH/Ie JOCTYKEHUS MOCTAaBJICHHON | CTABJIGHHOW 1le- | JJIsl TOCTH- HUS TOCTABJICH-
MOCTaBJICHHON | LIEJIH, HE JIM, HE YETKO KEeHHUS T0- HOM 11enH,
LeJId, oTpesie- | OmpeaessieT omnpenenseT CTaBJICHHOM | YCIELIHO ompe-
JISIET CBOIO CBOIO pOJIb B CBOIO pOJIb B IeJIH, I0CTa- | JEJSIeT CBOIO
pOJb B KOMaH- | KOMaHIe. KOMaHJIe. TOYHO YE€TKO | POJIb B KOMAHJE.

ze onpenensieT
CBOIO POJIb B
KOMAaHJIE.
UA-3yks— He mpensuaut | Cnabo npensu- | Xopouo OtnnuHO npen-
[Ipeasuaut pe3ynbTaThl JIUT Pe3yJbTaThl | MPEABUAUT BUJIUT PE3YJIb-
pe3yabTaThl (mocnencTBust) | (TTOCHENCTBHS) pe3ynpTaTel | TaThl (TIOCIEe-
(mocmencTBUsA) | TUYHBIX JACH- JIMYHBIX Jeu- (mocmen- CTBHSI) JTUIHBIX
JIMYHBIX JEH- CTBUH U HE CTBUH W HE Y€T- | CTBUSA) JINY- IEUCTBUN U
CTBUH U IIa- TJIaHUPYET KO TUIAaHUPYET HBIX JICH- YCIENTHO TIIa-
HHPYET T10- IocJie10Ba- MOCJIEIOBATEb- | CTBUU W YE€T- | HUPYET MOCIIe-




CllefioBaTeNb- | TEJBHOCTH Ia- | HOCTh LIaroB KO IJIaHUPY- | AOBaTEIbHOCTD
HOCTb ILIaroB TOB 715 10- JUI JOCTHXKE- eT [I0CJIeI0- | LIAroB VIS A0-
JUISL IOCTIKE- | CTMOKEHUS 3a- | HUSI 3aJaHHOTO | BAaTENbHOCTh | CTIDKCHHS 3a-
HUS 3aJaHHOTO | TAaHHOTO pe- pe3yibTarta. [IaroB /ISt JAHHOTO pe-
pe3yibTaTta 3yJbTaTa. JOCTIDKEHHS | 3yJbTara.
3aJaHHOTO
pe3yibTara.
N/1-4yxs — He s¢ddextus- | He ouens a¢- B nocrarou- | Becbma adpdek-
O¢deKkTnBHO | HO B3aHMO- (heKTUBHO B3a- HOH CTETIICHH | THBHO B3aWMO-
B3aUMOJICH- JIEUCTBYET C UMOJIEHCTBYET ¢ | 3 (eKTUBHO | JeHCTBYeT ¢
CTBYET C Ipy- | OAPYTHUMH 4ie- | APYTHMH 4Jie- B3aUMOJICH- | IPYTHMHU 4Jie-
IMMH YICHAMH | HAMU KOMaH- | HaMM KOMaHJpI, | CTBYET C HaMH KOMaH/pl,
KOMaH/[bl, B Ibl, B T.4. HE B T.Y. HE BCErna | IPYyTUMH B T.4. aKTUBHO
T.4. Y4aCTBYEeT | Y4acTBYET B y4acTBYeET B YJIeHAMH y4acTBYeT B
B OOMeHe UH- | OOMEHE UH- oOMeHe uH(Op- | KOMaHABL, B | 0OMeHe uH)Op-
dhopmaruei, dhopmarmei, MaIei, 3HaHu- | T.4. y4acTBY- | MaIlueil, 3HaHu-
3HAaHUSIMH U 3HAHUSIMU U SMH | OTIBITOM, | €T B OOMEHE | SIMU U OTIBITOM,
OTIBITOM, U OTIBITOM, U W Tpe3eHTanys- | uHopManu- | W Mpe3eHTalus-
MpE3eHTalMs- | MPEe3eHTAlMs- | MU pe3y/lbTaToOB | €, 3HaHUS- | MH Pe3yIbTaTOB
MU pe3yJbTa- | MM pe3ysibTa- | pabOThl KOMaH- | MU H OIbI- paboThI KOMaH-
TOB PabOTHI TOB PabOTHI JBL. TOM, U TIpe- | JIBL.
KOMaH[Ibl KOMaH[Ibl. 3eHTalUsIMHI
Pe3yIbTaTOB
paboTsI Ko-
MaH/IBI.
OIIK-1. NA-lonk1 — He ncrionp3y- | YactuaHo uc- Xopomo uc- | OTIMgHO Uc-
Crnocoben  pe- | Ucnons3yer €T OCHOBHbBIE MOJIB3YeT OC- MIOJIB3YEeT MOJIB3YeT OC-
IaTh THIIOBBIE | OCHOBHBIC 3a- | 3aKOHBI €CT€- | HOBHBIC 3aKOHBI | OCHOBHBIE HOBHBIE 3aKOHBI
3agauu npodec- | KOHBI ecTe- CTBEHHOHAy4- | €CTECTBEHHOHA- | 3aKOHBI €CTECTBEHHOHA-
CHOHAJIbHON CTBCHHOHAYy4- | HBIX IUCIH- YUHBIX JHCLH- €CTECTBCH- YUHBIX JUCLH-
JeSITETBHOCTH HBIX TUCIIU- TUIAH JUTSE pe- | TUTHH JJIs1 pe- HOHAYYHBIX | TJIMH AJIS pe-
Ha OCHOBE 3Ha- | IUIMH JUIs pe- | IIEHHS CTaH- IICHUS CTaH- JUCHUIUIMH | IIEHHS CTaH-
HUM OCHOBHBIX | IIEHUS CTaH- JapTHBIX 3a- JapTHBIX 337a4 | AJs pellieHus | JapTHBIX 3a7a4
3aKOHOB Mare- | JapTHBIX 3a- Jlad B o0nacTu | B 00JIaCTH MPO- | CTAaHJAPTHBIX | B 00JIACTH TPO-
MaTHYECKHX, Jad B 00J1acTH | MMPOW3BOJICTBA, | U3BOJICTBA, TIe- | 3a]1a4 B 00- W3BOJICTBA, TIe-
€CTECTBEHHO- MIPOM3BOJCTBA, | mepepaboTku | pepaboTKu U JIacTH Mpo- pepaboTKu 1
Hay4YHbIX M 00- | mepepaboTKH | U XpaHEHUs XpaHEeHHUs Celib- | U3BOJCTBA, XpaHEHUS Celb-
mienpodeccuo- | U XpaHeHHS CEIIbCKOXO0- CKOXO3SIICTBEH- | mepepabOTKH | CKOXO3SICTBEH-
HQJIBHBIX  JHC- | CEJIIbCKOXO- 3SIMCTBEHHOM | HOM MPOAYKUMM | U XPaHEHHUs | HOH MPOAYKLUH
UUIUIMH C OpU- | 3HCTBEHHOW | MPOAYKLUH CEJIbCKOXO-
MEHEHUEM UH- | NPOAYKLUU 351ICTBEHHOM
¢dbopmanmoHHo- POIYKIHN
KOMMYHHKALIU-
OHHBIX TEXHO-
JIOTHH

B pe3ynbraTe 0cBOEHUS TUCHUIUIMHBI (MOAYJIsS) 00yJaroIMics TOMKEH:

3HaTh:

- OCHOBBI CTPOCHUA aTOMOB U MOJICKYII;

- OCHOBBEI TCOPHHU XUMHYECKOU CBSI3H B COCIMHCHHAX pa3HbIX THUIIOB,

- OCHOBBI CTPOCHUS BEIICCTBA B KOHACHCUPOBAHHOM COCTOSSHUU,

- OCHOBBI XMMHYSCKOM TEPMOAUHAMUKU
- MCTOAbI OITMCAHUSA XUMHYCCKHUX paBHOBCCI/Iﬁ B paCTBOpax 3JICKTPOJIUTOB

- TUJIPOJIU3 COJIEH;
- CKOPOCTb XMMUYECKUX PEAKLUN;
- XMMUYECKHE CBOMCTBA 3JIEMEHTOB pa3MuHbIX rpynn [lepumoanueckoit cucremsr [[.M.




MeHnaeneeBa U UX COSIMHEHMUI;

- OCHOBBI OKHCIINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIU;

- CTPOCHHUE U CBOMCTBA KOMILJIEKCHBIX COCIMHECHUH;

YMETb:

- OIIPENEIATH IO CIIPAaBOYHBIM JAHHBIM YHEPIeTUYECKUE XAPAKTEPUCTUKUA U T€OMETPUIO
MOJIEKYJI, TEPMOJIMHAMUYECKHE XapaKTEPUCTUKU XMMUYECKUX peakuui, Benuuunel pH u xapak-
TEPUCTUKH TUCCOLUALMHU DIEKTPOJIUTOB,;

- IPOU3BOJUTD PACUYETHI KOHLEHTPALMU PACTBOPOB PA3JINYHBIX COCAVUHECHUN;

BJIAJICTh:

- IpueMamu 6e30macHoi paboThl B XUMUYECKOM JabopaTopun

3.1 MaTtpuia cooTHeceHHsI TeM/pPa3eJi0B Y4eOHOM TUCUMILIMHBI (MOIYJISI) U
¢GopMupyeMbIX B HUX KOMITETEHLMI

Ne KOMIIETCHIINU OO11ee KOITNYECTBOKOM-
TeMsl, pa3zesns! TUCIUTLTHHBI VK3 | OOK-1 ——
1. | OCHOBHBIC MOHSTHS U 3aKOHBI XUMUH. + + 2
2. | PacTBOpBHI. + + 2
3. | I'mmpomms coneil. + + 2
4. | KoMIIeKCHbIE COeAUHEHHUS. + + 2
5. | OKuCIUTETHHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH. + + 2
6. | XuMuueckass KHHETHKA. + + 2
7. | OcHOBBI XUMHYECKOI TEPMOJTUHAMHUKH. + + 2
8. | Crpoenne aToma. + + 2
9. | [lepuopgmueckas cucrema snementoB J[. Y. Menne- + + 2
JieeBa.

4 CTPyKTYypAa U cofepKaHue TUCHUIIIMHBI

OO61mas TpyA0eMKOCTh AUCHUIIIMHBI COCTaBISAET 3 3aueTHbIe eauHullbl 108 akanemuye-
CKHX 4aca.

4.1 O0bemM JTUCUMILIMHBI U BUABI Y4¢0HOM padoThI

Bun zamsTuit KonnuecTBo akaj. yacos
10 OYHOH (popme 10 3209HOH opme
o0OydeHus oOyuenus 1 kypc
(1 cemectp)

OO011ast TPYI0EMKOCTh JUCIUTUIAHBI 108 108
KonTakTHast pabora oOydaromuxcs ¢ MpernojaBaTe- 32 8
JeM
AynUTOpHBIE 3aHATHUS, U3 HUX 32 8

JIEKITUH 16 2

J1a00paToOpHbIe PAbOTHI 16 6
CaMocTosTeNbHas paboTa 00yJaroIIuXCs, 76 96
mpopaboTka y4eOHOTO MaTepuaja IO JUCIHUILIHHE 20 51
(KOHCTIEKTOB JIEKIIMH, y4eOHUKOB, MaTepHAIOB CETE-
BBIX PECYPCOB
MOJITOTOBKA K JIAOOpaTOpHBIM paboTaM 20
BBITIOJITHCHNE WHINBUYJIbHBIX 33 IaHUN 20 45
MOJITOTOBKA K Ca4e MOJYJIs (BBIMOJIHEHHE TPEHUPO- 16
BOYHBIX TECTOB)




KonTpons - 4
Bun uToroBoro KOHTpos 3a4eT 3a4eT
4.2 Jlekuuu
No Pazpen mucturinHb! (MOZYJIS ), TEMBI JIGKITANA U FIX O0BeM B akaj. yacax dopmupyembie
COJZICpKaHUEe 10 OYHOU 10 3a04YHOM | KOMIIETEHIIUN
dhopme dhopme
o0yueHus o0yyeHus
1.| Pasmen 1. OCHOBHEIE TTOHATHSA U 3aKOHBI XUMHUH. 2 VK-3, OIIK-1
2.| Paznen 2. PactBopsI 2 YK-3, OIIK-1
3.| Pazgen 3. Tuaponns coneii. 2 1 VK-3, OIIK-1
4.| Pasnen 4. KoMIulekCHBIE COETMHEHMS. 2 VK-3, OIIK-1
5.| Paznmen 5. OkucIuTEeNbHO-BOCCTAHOBUTEIBHBIC PEaK- 2 VK-3, OIIK-1
ITUH.
6.| Pasmen 6. XuMndeckas KHHETHKA. 2 VK-3, OIIK-1
7.| Paznen 7. OCHOBBI XUMUYECKOH TEPMOIUHAMHKH. 1 1 VK-3, OIIK-1
8.| Paznen 8. Ctpoenue aToma. 1 YK-3, OIIK-1
9.| Paznmen 9. Ilepuoamueckuii 3aK0H U IEpUOANIECKAs 2 YK-3, OIIK-1
cucrema JI. 1. Menzaeneena.
Bcero 16 2
4.3 IIpakT4eckure 3aHATHUSy4eOHBIM [UIAHOMHE TIPELYCMOTPEHbI
4.4 JlaGopaTopHbie padoThI
O0beM B akaj. yacax
Nepasn 1o ouojf | 1O 3301 ucnonszyemoe nabo- | dopmupye-
ena HaumeHnoBaHue 3aHsATHS (bopme HOM (op- | paTropHOe 000py/IoBa- | MbIE KOMIIE-
(Temsr) P Me 00y- HUe TEHLIUU
00yueHus
YeHHS
TexHuka 6€301acHOCTH TIPH pa Becer  anexrpuieckue
DT IIPH P BJIT-3100-I,  Beck
00Te B XMMHYECKOH JTaOOPaTOPHH.
aHanutuueckue BJID-
OKCTepUMEHTAIBHOE OTIpeiee- YK-3,
1 N 1 200, tepmomerp; Oa-
HHE MOIISIPHON MacChl SKBUBAJICH- OIIK-1
POMETP.XUMHUYECKUC
Ta HEM3BECTHOTO METAJlIa.B MH-
N PEaKkTUBBI,  XHMHYe-
TEpakTUBHOH (opme.
cKag rmocyzaa
OKcnepuMEeHTATbHOE TPUTOTOB-
N Apeomerp, XUMHUYe-
JIEHWE PacTBOPOB 331aHHON KOH- YK-3,
2 N 1 1 CKH€ PEaKTHBBI, XH-
LeHTpauuu. B uHTepakTUBHOMI OIIK-1
MHUUECKas 1mocyia
dhopme.
OKcIrepruMeHTATbHOE U3yUeHNe bansa BoxsHas nabopa-
3 [IpoLeCcca NIEKTPOJUTUUECKON 5 1 TOpHas, XHUMHWYECKUE YK-3,
JUCCOLIMALIMN U TUAPOIIN3A COJEH. pEaKTUBBL,  XHMHYE- OIIK-1
B nnTepakTHBHON Qopme. CKas mocyna
bans Bomsnas mabopa-
4 OKCIIepUMEHTAITFHOE U3yUYCHUE 2 1 TOpHAsi, XUMHUYECKUE YK-3,
KOMIUIEKCHBIX COEIMHEHUI PEaKTUBBI,  XUMHUYE- OIIK-1
CKas rmocyia
OKcIepruMeHTATbHOE U3yUeHNe bansa BoxsiHas nabopa- VK-3
5 OKHCITUTEIIHHO — BOCCTAHOBH- 2 1 TOpHAsl, XUMHUYECKUE OHK-,l
TEJIHHBIX MMPOIECCOB. PEaKkTUBBI,  XHMHYe-




cKas mocyzaa
bans Bomsnas mabopa-
OKCIepUMEHTAIbHOE U3yUCHIE
. TOpHAs, XUMHYCCKHC VK-3,
6 cBoticTs nemenToB VIIA- mon- 1
pEaKTUBBI,  XUMUYE- OIIK-1
TPYNIBI(TaTOTeHBl).
cKag mocyaa
bans BomsHas mabopa-
OKCIepUMEHTAIbHOE U3yUCHHE
N TOpHAsi, XUMHYECKUE YK-3,
7 CBOMCTB arieMeHToB VIA- 1
pEaKTUBBl,  XUMUYE- OIIK-1
MOATPYTITEI(cepa).
cKag mocyaa
bans BomsHas mabopa-
OKCIepUMEHTAIbHOE U3yUCHUE
. TOpHAsi, XUMHUYECKUE YK-3,
8 CBOMCTB 3JIeMEHTOB V A- 1
noxrpymmsI (asot, hocdop) pEaKTUBBl,  XUMUYE- OIIK-1
’ ) CKas mocyaa
bans BomsHas mabopa-
DKCcIepruMeHTaIbHOE H3yUeHHE
. TOpHAsi, XUMHUYECKUE YK-3,
9 CBOMCTB d1ieMeHToB [V A- 1
HOATPYTITb (YI1epost, KpeMHHiT) pEaKTHBBI,  XHUMHYE- OIIK-1
’ ) CKas mocyjaa
Banst BogsiHas nabopa-
DKCcIepruMeHTaIbHOE H3yUeHHE
. TOpHAsi, XUMHUYECKUE VK-3,
10 cBoiicTB 3nmemenToB I11A- 1
N pEaKTUBBI,  XHUMHUYE- OIIK-1
MOATPYNIbI(QTIOMUHUR).
CKag mocyaa
Bans BonsiHas nabopa-
DKcTepuMeHTaIbHOE N3yUCHNE
. TOpHAs1, XHMUYECKUC VK-3,
11 CBOMCTB 251eMeHTOB I1A- 1
N pEaKTUBBI, XUMHUYE- OIIK-1
MOArPYNIbI(MarHui).
cKas rmocyza
Bans BonsiHas nabopa-
DKcTepuMeHTaIbHOE N3yUCHNE
. TOPHAsI, XUMUYECKUE VK-3,
12 CBOMCTB A11eMeHTOBIA - 1
N N pEaKTUBBI, XUMHUYE- OIIK-1
MOATPYIIBI (HATPHIA KaJIHii).
cKas rmocyza
Bans BonsiHas nabopa-
DKCIepruMeHTaIbHOE H3yUeHHE
. TOPHAsI, XUMUYECKUE VK-3,
13 CBOWCTB MIEPEXOIHBIX METAJJIOB U 1
N PEaKTUBBL, XUMHUYE- OIIK-1
WX COCTUHEHUH.
cKas rmocyja
Bcero 16
4.5 CamocrosiTesibHast padoTa 00y4aroImxcst
OObeM B akajl. 4acoB
Pasnen qUCLUILUIAHEL Bu camocTosTenbHOM paboThl 1o opmam o0ydeHH sl
o4Has 3a04Has
Pazmen 1. [IpopaboTka yueObHOTO MaTepuaia o Juc- 8 12
Beenennie. OCHOBHBIE NMOHATHA | HUIUTHHE (KOHCIIEKTOB JIEKIMH, YI€OHUKOB,
Y 3aKOHBI XMMUH. DKBHBAJIEHT. | MaTepPHAaIOB CETEBBIX PECYPCOB)
[MoaroroBka K 1aGopaTOpHBIM paboTaM 4
BrimonHeHre WHANBHUTyaTbHBIX 3aIaHUH 4 10
Pazpen 2.
[MoaroroBka k 1abopaTOpHBIM paboTam 8
PactBopel. PacTBopbI 3mekTpo- 10
JINTOB. BrinosnHeHne MHAUBUAYATbHBIX 3aJaHUN 10
ITOJTOTOBKA K C/1aye MOIYJIS
Pazpen 3. [IpopaboTka yueOHOTO MaTepuaiia 1o Juc- 4 5
I'maponus comneid. IUTUTHHE (KOHCIIEKTOB JICKITHH, yIeOHUKOB,
MaTepHaAIOB CETEBBIX PECYPCOB)
Brinonnenue UHAUBUAYANbHBIX 3aJaHUI 4 10




Paznen 4. 4
KOMIIICKCHBIE COCTHHEHHSL, [MoaroroBka k 1abopaTOPHBEIM paboTam
Paznen 5. IIpopaboTka ydeOHOrO MarepHaia o JIuc- 4 5
OKUCIUTEIIBHO- UUIUIHE (KOHCTIEKTOB JIEKIINH, y4eOHUKOB,
BOCCTaHOBUTEIIbHEIC MaTEepUajIOB CETEBBIX PECYPCOB)
peaknuu. BrinosiHenne MHAMBHUIYAIbHBIX 3aJaHAN 4 5
Paznen 6.
XAMUIECKast KHHETHKA. IMoaroroBka K 1a6OpaTopHBEIM paboTam 4
XUMHUYECKOE PABHOBECHE.
Pazgen 7 IIpopaboTka ydeOHOrO MarepHaia o Iuc- 2 10
OCHOBBI XMMHYECKOH TepMO- | NUIUIMHE (KOHCIIEKTOB JIEKIINH, yUeOHUKOB,
JTUHAMHMKH. MaTepHaJIOB CETEBBIX PECYPCOB)
BrInonHeHe WHIUBUTYaTbHBIX 3a/IaHU 4 10
Pazgen 8.
Crpoenne aroma Ilepmommde-
ckas cuctema snemento [ . [Moarororka k 1abopaTOpPHBEIM paboTam 4
Menneneena.
Pasznen 9. [TpopaGoTka y4e6HOTO MaTepuana o JIHC-
Xumuyeckas CBA3b. UUIUMHE (KOHCTIEKTOB JIEKIINH, yUeOHUKOB, 8 19
MaTepHUaAIOB CETEBBIX PECYPCOB)
MTOJITOTOBKA K C/IaYe MOYJIS
76 96
Hroro

Ilepeyenb yueOHO-MeTOANYECKOr0 O0ecreYeHusl AJIsi CAMOCTOSATEIbHOH padoThl MO
AMCUUILIMHE (MOIYJII0):

1. Kysnenosa P.B. Meronuyeckue yka3zaHus Uisl CaMOCTOSTEIbHOM pabOTHI 1O JHC-
rutuHe «Xumus». Pazaen «Heopranwdeckas xumus» M3a-so Mual'AY, 2025.

4.6 BoinosiHeHHe KOHTPOJIbHOM padoThl 00y4aroIMMUCs 3204HOI (popmMbI

Baxuoit popmoil camocToaTenbHOM paboThl 00yUaroImerocs siBJseTcsl HaUCaHNe MHUCh-
MEHHBIX paboT, B TOM YHCJI€ KOHTPOJIbHOM paObOThI 110 TAaHHOM JUCIUIINHE.

Lenu BeIOTHEHUS paOOTHI:

— cHcTeMaTu3allus, 3aKpeIuIeHnue U yriyOleHne TeOpeTHUeCKUX 3HaHUM U YMEHMH npu-
MCHSATD UX IJId PCHICHUA KOHKPCTHBIX NPAKTHYCCKUX 3a/1a4,

— pa3BUTHE HaBBIKOB CaMOCTOATENBbHOM Hay4HOH paboOTHI (MJIaHUPOBAHUE U MTPOBEACHUE
UCCIIEIOBaHMsl, paboTa ¢ HAy4YHOUM M CIPaBOYHOM JIUTEPaTypOil, HOPMATUBHBIMHU IIPABOBBIMH aK-
TaMU, UHTEPIPETaUs OJYyYEHHBIX Pe3ylbTaTOB, UX IPABUILHOE U3JI0KEHNE U 0(hOopMIIEHHE).

PaboTa nomkHa OTBEYaTh CIEAYIOIUM TPEOOBAHUSIM:

— CaMOCTOSITEIBHOCTh HCCIIEJOBAHUS;

— (opMuUpoBaHHE AaBTOPCKOW IMO3UIMU MO OCHOBHBIM TEOPETUYECKHM U TMPOOIEMHBIM
BOIIPOCAM,;

— aHaJU3 HAYYHOU U y9eOHOU JUTEepaTyphl IO TEME BOIPOCa;

— CBSI3b IPEAMETAa C aKTYyaJbHBIMU IPOOJIEMaMU COBPEMEHHOM HAYKU U MPaKTHKH;

— JIOTUYHOCTb U3JI0KEHHUS, apTyMEHTHPOBAHHOCTH BHIBOJOB U 0000LIEHUIA;

3anaHus B KOHTPOJBHOUM paOoTe HampaBlieHbl Ha 3aKpPEIUICHHE TEOPETHUECKUX 3HAHWM
00yyYaromerocs 1 OBJIaJICHNUs HaBbIKAMU 110 U3YyYEHUIO JUCLUIUINHBL.

HepequL BOIIPOCOB IPECACTABJICH B METOJUYCCKHUX YKa3aHHUAX JIA BBIIIOJHCHHSA KOH-
TPOJILHOM paboTHI.




4.7 Conep:kanue pas3aeoB JUCHUNINHbBI

1. OcHOBHBIE IOHATHS U 3aKOHBI XMMMH.

MecTto XMUMHUU B LIEJIOM M HEOPraHMYECKOM XMMHUHM B YAaCTHOCTU CpPEIU E€CTECTBEHHO -
HAyYHBIX JUCHUIUIMH. CTEXHMOMETpUYECKUEe UHIIEKCHI U K03 duueHTsl. MoJib, MOJIsIpHAs Mac-
ca, XHMUYECKHI SKBUBAICHT, ()aKTOP SKBUBAJICHTHOCTH, MOJISIPHAS Macca SKBUBAJICHTA.

3aKOH COXpaHEHHUs MACChl U HHEPIrUU. 3aKOH KPAaTHBIX OTHOLICHHWH. 3aKOH IOCTOSHCTBA
COCTaBa: JAJbTOHUBI M OEPTOIINABI. 3aKOH SKBHBAJCHTOB. 3aKOH ABOraJpo U CIEICTBHS M3
HEro. 3aKOH MPOCTBIX 0ObEMHBIX OTHOIICHUH.

Hcnonb30BaHNE XUMUYECKUX TTOHATHM, 3aKOHOB U METOJIOB UCCIIEIOBAHUS B CEJIBCKOXO-
3SIMCTBEHHBIX U OMOJOTMUECKUX HayKaxX. DKOJIOTHYecKas OMacHOCTh HErPaMOTHOTO MPUMEHEHUS
XAMHYECKHUX MPOAYKTOB B CEJIbCKOM XO3SIMCTBE.

2. PactBopbl. PacTBOphI Kak cMeCH MOHHO- U MOJIEKYJISIPHO-AUCIIEPCHOrO ypoBHs. Mne-
aNbHBIC W HEUJCAbHBIC PacTBOPhL. [IpudmHBI 00pa30BaHUs BOTHBIX pacTBOPOB. CrIOCOOBI BBI-
pakeHus: KOHLUEeHTpauui. HapogHo-X03s1iiCTBEHHOE 3HAYEHUE PaCTBOPOB.

3. PacTBOpBI 2/1€KTPOJMTOB. THUIIBI CUIBHBIX IEKTPOIUTOB. ['MipaTaus HOHOB. DHEp-
rus ruApatanun. [lepBudnas u BropuuHas ruapatHeie obonouku. Kpucramnoruapatel. 3aBucu-
MOCTb PaCTBOPUMOCTH CHJIBHBIX JIEKTPOJIMTOB OT 3HEPTUH KPUCTAUIMYECKON PELIETKU U SHEP-
UM THApATAIlMM MOHOB. AKTUBHOCTb, KO3(PQUIMEHTH akTUBHOCTHU. [IpousBeneHune pacTBopu-
MOCTH.

3HaueHNe PaCTBOPOB CUIIBHBIX AJIEKTPOJIIMTOB B XUMUU, OUOJIOTUU, TEOXUMUHU.

Tumel c1abbIx 37eKTPoIUTOB. KOHCTAaHTHI M CTEIIEHU JAMCCOIUAINH CIa0bIX AJICKTPOJIU-
ToB. Boja kak cnabbiii 51ekTpoiauT. KuciaoTHO-OCHOBHBIE CBOMCTBA BellecTB. BogoponHblil u
TUAPOKCHIBHBINA TTOKa3aTesn pacTBOpoB. CriocoObl M3MEpeHUsl BOJOPOIHOTO TMoKazaTess. by-
dbepHbIe pacTBOPHI.

4. I'maposm3s couteil. Tumbl ruponnsa, KOHCTAHTBI U CTENIEHU THIPOJIN3a COIEH.

3HaueHue pacTBOPOB CIAOBIX SJEKTPOJIUTOB B XUMHUH, OMOJIOTHH U TEOXUMHUH.

5. KoMIuiekcHbIe COeAUHEHHS.

CocraB M cTpoeHHME KOMIUIEKCHBIX coeanHeHuil. KoopanHaumonHas teopusi Bephepa.
XuMHYecKasi CBSI3b B KOMIIEKCHBIX COeIMHEHUSX. Teoprst KOOpAMHAUMOHHON XUMHYECKON CBSI-
3U: METOJ] BaJICHTHBIX CBSI3€U, TEOPHS KPUCTATUIMUECKOTO MOJIsA. 3HAYEHUE KOMIUIEKCHBIX COE/IH-
HEHUH.

Jucconmamnuss 1 yCTOMYMBOCTh KOMIUIEKCHBIX coelnHeHHi. IX HOMeHknarypa. 3Hade-
HUE KOMIUIEKCHBIX COE€IMHEHMU. XII0podwWi, reMuH, (HepMEeHTHl - MPUPOJHBIC KOMILIEKCHBIC
COEIMHEHMUS.

3HavYeHNEe KOMIUIEKCHBIX COCIWHEHUN B OMOXMUMHUHU KJIETKH. HoBoe HampaBiieHHE B XH-
MUU — OMOHEOPTaHUYECKAsT XUMHUSL.

6. OKUCINTETBHO-BOCCTAHOBUTEIbHbBIE PEAKIIUH.

CreneHb OKUCIEHUS U MpaBUiia ee HaxoxaAeHus. OKUcIuTenu u BoccranoButenu. Okuc-
JUTETLHO-BOCCTAHOBUTEIbHBIE (AJIEKTPOIHBIE) TOTEHIIMAIBI. 3aBUCUMOCTh MOTEHIIMANa OT aK-
TUBHOCTEN MOTEHIMAI-ONPEIEIIOIMX BEIEeCTB. Y paBHeHrue HepHera.

Onpenenenne HanpaBJICHUS u TTYOUHBI MPOTEKAHUSA OKHCIIMTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMHU C TIOMOLIBIO OKHACIUTEIbHO-BOCCTAHOBUTENBHBIX IOTEHIMAJIOB.

Ponb OKHCIUTENTBHO-BOCCTAHOBUTENBHBIX PEAKIIUA B TPUPOJIE.

7. KnuHeTuka XMMHU4€CKOH peaKkuuu.

[TonsiTie 0 CKOpPOCTH XUMHUYECKOW peakiuu. McTuHHas (MTHOBEHHAs!) CKOPOCTh peak-
1uu. OcHOBHBIE (DAKTOPBI, BIUSIONINE HA CKOPOCTh Peaklnu. XUMUYecKasi peakius Kak mocie-
JIOBATEJIbHOCTh AJIEMEHTAPHBIX CTAIMM. 3aKOH JEHWCTBYIOIIMX MACC — OCHOBHOMW 3aKOH XMMHU-
YECKOM KMHETHKU JJIs dJIEMEHTapHOU ctaguu. KoHCTaHTa CKOPOCTH peaKIMH.

3aBUCHMOCTh CKOPOCTH XUMHUUYECKOU peakiuu oT temneparypsl. [Ipasmio Bant-I'ododa.
VYpaBuenue Appenuyca. [IpencraBienne 00 SHEPTUM aKTHBAIMH, YHEPTETHUYECKOM Oaphepe U
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IIEPEXOJHOM aKTUBUPOBAHHOM KOMILIEKCE.
Karanus u pepmeHTsI. MeTOIBI peryIupOBaHUsS CKOPOCTH XUMHYECKOW pPEaKIIiu.
3HaYeHrEe XUMUYECKOW KUHETHUKH B XUMHUHU, OMOJIOTHH U CEITbCKOM XO3SHCTBE.

8. Xumnueckoe paBHoBecHe.

XUMHUYECKOEe PaBHOBECHE KaK pe3yJabTaT CaMOIPOU3BOJILHOTO MPOTEKaHUs O0OpaTUMON
peakuuu. [Iporonurnyeckoe paBHoBecHe. JJMHaAMUYECKUI XapaKTep XUMUYECKOTO PABHOBECHS.
IIpu3Haku ucTUHHOrO paBHOBecus. lIpencraBieHne 0 KBa3UPaBHOBECHUU M IICEBIOPABHOBECUU
(MeTacTaOMIIBHOM COCTOSIHUH).

3akoH neicTByromux Macc. Koncranra papHosecus. CMellieHUE paBHOBECHS IIPU U3MeE-
HEHUU KOHLIEHTpaluy, TemrepaTrypsl 1 gasieHus. [Ipunnun Jlelllarense.

Posb xuMHueCKUX paBHOBECU B IPUPOJIE.

9. OCHOBBI XUMHY€CKOH TEPMOJAMHAMMKH.

CocTosiHHE BEILECTBA; TEMIIEpaTypa U JaBJICHHUE KaK IapaMeTpbl, ONPEIEIIAIOIINE COCTO-
SHHE BELIECTBA.

OHTanenus Kak (YHKIMS COCTOSHUS BELIECTBA, KaK Mepa 3allaCeHHOM BEIIECTBOM HEp-
M. DIEKTpOHHAsA, KosiebaTenbHas, BpalareabHas U MOCTyNaTelbHas COCTABISIOIINE YHTANb-
nun. CBS3b DHTAIBINN U TEIJIOEMKOCTHA. DHTAIBIUS M TEIUIOBOU 3¢ deKT peakiuu. Berancie-
HUE SHTAJIBIIMU PEAKIMHU 10 3HAUEHUSM SHTAIbINN 00pa30BaHus MPOJYKTOB U PEareHTOB Peak-
nuu. 3akoH ['ecca.

CBoOoHas sHeprus [ mooca kak GpyHkIus cocrosiHus BeuiectBa. AG peakiuu Kak npu-
YHHA IPOTEKAHUs CAMOTIPON3BOJIbHBIX peakiuid. CBsi3b AG peakiyu ¢ KOHCTAaHTOH paBHOBECHS
peakuun. Beraucnenne AG peakiuy 1o 3Ha4eHUSIM CBOOOTHBIX SHEPrHidl 00pa30BaHMs MPOIYK-
TOB U PEareHTOB PEAKIIMH.

OHTponus. BepoATHOCTb MAaKpOCOCTOSHUS KaK 4YMCJIO MUKPOCOCTOSHHMH IPHU 3aAaHHON
SHTAJIBIIMU. DHTPONUS KaK Mepa BEPOSATHOCTH MAaKpOCOCTOSIHUS. BbluKciieHue 3HTpoNnuu peax-
LMY I10 SHTPONUAM IIPOLYKTOB U PEAreHTOB peakuuu. BTopoi 3aKoH TEpMOJMHAMHUKHU KaK KpH-
TEpU HaIpaBJIEHUS XUMHUUECKON peakUru. DHTAJbIUNHBIA U SHTPONUMHBIN BKJIaJbl B CBOOOI-
HYIO DHEPIUIO peakuuu. FIX oTHOCUTENbHAs POJlb.

[IpuMeHeHne U 3Ha4YEeHHME YHEPreTUKU XUMMUYECKUX peakuuil. [IpornoznpoBanue Hampas-
neHust peakimii. BoaMoxHOCTH pacuera u mpubiamkeHHbIX orleHOK AG peaknuit. DHepreTuka
OMOCHHTE3a M CUHTE3a HEYCTOMYMBBIX COEAMHEHUH.

10.CTpoenue aToma.

OcHOBHbIE NMPUHIUIBI KBAHTOBOM TEOPUU CTPOEHMSI BEILIECTBA: NMPEACTABIEHUS O KOp-
IIYCKYJIIPHO-BOJIHOBOM IyallU3ME SIBICHUN MHUKPOMMPA, IPUHIUIIE HEONPEACICHHOCTH, ypaB-
HeHuu lllpenunrepa, BonHOBOM (QyHKIMU, aTOMHOM opOuTanu. KBaHTOBBIE ynca: riIaBHOE, Op-
OuTanbHOE, MAarHUTHOE ¥ CIIMHOBOE. DHEPreTHUeCKUe YPOBHU U MOJYpOBHU aTroma. Bua BomHO-
BbIX (DYHKIMH, OTBEYAIOIINX PA3IMYHbIM OpOUTAIbHBIM KBAaHTOBBIM YHUCIIAM, M paclpeiesieHue
3JIEKTPOHHOM TIOTHOCTH HA PA3JIMYHBIX aTOMHBIX OPOUTAIISAX.

[IpuHIMIBI 3aM10JIHEHUS JIEKTPOHHBIXOPOUTANIEH aTOMa B OCHOBHOM COCTOSIHUU: IIPHUH-
uun [laynu, npaBuwino XyHjaa. DJIeKTpPOHHBIE eMKOCTH OopOUTaiei, moypoBHEH U ypoBHEH aTo-
Ma.

CriocoObl 3amucH 3JIEKTPOHHBIX (OPMYJl aTOMOB 3jeMeHTOB. [IpesncraBnenus 06 siek-
TPOHHOM OCTOBE U OpOUTAJISAX BAJIEHTHBIX YPOBHEH aToma.

11. Ilepuonnueckas cucrema 3jaemMeHToB JI. . Menneneena.

[TocTpoeHne CTPYKTYyphl NMEPUOANMYECKON CHCTEMBI, HCXOAS U3 DHEPreTUYECKOM IMocie-
JI0BaTENIbHOCTH MOYPOBHEH MHOTO3JIEMEHTHBIX aToMOB. [loHsATHE nepuoaa u ero ¢popmMHupoBa-
Hue 1o mnpaBwiaM KitedkoBckoro. I[IpuuuHBI pasiuvHOW JJIMHBI TEepHoaoB; S-, p-, d-, f-
9JIEMEHTBI M UX PACMOJI0XKEHUE B CTPYKTYype nepuoandeckoi cucrembl. CoBpeMeHHas (HopMmy-
JINPOBKA MEPUOJIUYECKOTO 3aKOHA. [[TMHHO- U KOPOTKOMEPHOIHBIA BapUAHTHI MEPUOIHUECKON
cucreMbl. MIx ocobeHHocTH. PacnosoxkeHne B HUX METAVIOB U HEMETAIOB. 3HAYCHHUE NepHo-
JUYECKOTO 3aKOHA JIJIsI XUMUHU.

CBolicTBa aTOMOB 3JIEMEHTOB (IIOTEHIMAJ MOHU3ALIUN, CPOJICTBO K 3JIEKTPOHY, DJIEKTPO-



OTPHLIATENILHOCTD, paanychl Ban-nep-Baanbca), o0mue XuMuueckne CBOWCTBA 3JIEMEHTOB H T1e-
PUOIMYECKUI XapaKTep UX U3MeHeHUs. PeakiinoHHas ciocoOHOCTh BEIECTB.

12. Xumu4eckas cBsi3b.

Tunel XUMHYECKOW CBSI3U: KOBAJICHTHAs!, HOHHAS, METAJUIMYECKasi, BOJLOPOIHAS.

XapakTepUCTUKH CBS3CH: DIIEKTPUYCCKHUE JAHUITOIbHBIE MOMEHTHI, 3()(DEKTHUBHBIC 3apsi/IbI
aTOMOB, CTEIIEHb HOHHOCTH, HAIIPABJIEHHOCTh U HACBIIIEHHOCTh, YHEPT U U JUIMHA CBSI3H.

MeTo/ BaJIGHTHBIX CBsI3€i U OCOOCHHOCTH UCTIOJIB3YEeMOW B HEM BOJIHOBOW ()YHKIUH, G-
U TT-CBSI3H.

Turnbl ruOpuIU3ai AaTOMHBIX OPOUTAJICH U TEOMETPHS MOJIEKYJI.

MeTon MONEKyISpHBIX OpOHTaell U OCOOCHHOCTH HCHOJb3yeMOW B HEM BOJHOBOM
¢dbyHkuu. CBSI3BIBAIOIINE U PA3PBIXJISIONINE MOJCKYIIpHBbIe opOuTanmu. VX 3armoiHeHue dJeK-
TpOHAMHU, NOPAJIOK U SHEPrus cBsi3el. CBsA3M B IBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJIaX.

[IposiBieHue CBOMCTB XUMHUUYECKUX CBSI3€M B TBEPJOM COCTOSSHUM BELIECTBA.

Oco0eHHOCTH MOHHOM CBSI3M U CTPOCHUE MOHHBIX KPUCTAIIOB C OJHOATOMHBIMU U MHO-
roaroMHbIMU MOHamMHu. CBOMCTBA MOHHBIX KpUCTAUIOB. MOJEKYJISIpHbIE U KapKACHBIE KPUCTAI-
JIbI, UX CBOMCTBA.

[IpuMeHeHne T€OpUU XUMHUYECKON CBA3U B XUMHUU M OUOJOTHUU. DHEPrUsi KOBAJICHTHBIX
CBA3EH M 3HEpreTuKa XumMudeckux peakuuid. IIpenckazanue reomerpun Monexyi. Komminemen-
TapHOCTh. CTpOEHHUE BEIIECTBA B KOH/IEHCUPOBAHHOM COCTOSIHUM.
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5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Buj yuebHoi paboThI

O0pa3oBaTeNIbHBIC TEXHOJIOTHU

Jlexun

ONEeKTpOHHBIE MaTEpUalbl, UCIOIB30BAHUE MYJIb-
TUMEIUNHBIX CPEJICTB, pa3aTOYHbIA MaTepra

JlaGopaTopHbIie pabOTHI

OO6cyxeHne W aHaIHu3 MPEITOKEHHBIX BOMPOCOB
WX ayJUTOPHBIX 3aHATHSX, WHIUBUAYAIbHBIC IO-
KIIaJIbl, TECTUPOBAHUE

CamocTosTenpHbIe PabOThI

3a1u1/1Ta U TIPpE3CHTaluA PpeE3YyJIbTaTOB CaMOCTOs-
TCIBHOTI'O UCCJICAOBAHNMA HA 3aHATUAX

6 ®oH/ OLIEHOYHBIX CPEACTB TUCHMIIMHBI (MOILYJISA)

6.1 IMacnopT poHIa OLEHOYHBIX CPEACTB MO qucHUILInHE (Moay.io) «Heopra-
HUYeCKast XUMHD»

Ne KonTpomupyemsbie pa3uemns (TEMbI) ArcC- Koz . OuEHOUHOE CPEACTBO
KOHTPOJIHPYEMOH
n/n LUTLTHHBI HaNMEHOBaHHE KOJI-BO
KOMITCTCHIINT
Pasten 1 Tects 20
1. A VK-3, OIIK-1 | Pedepar 2
OCHOBHBIC MTOHATHS M 3aKOHBI XUMHUH.
Bompocsr aiist 3agera 5
Pasien 2 Tects 20
2. PacITIBo bI. PacTBOPEI AIIEKTPOIUTOB YK-3, OlIK-1 Bonpocer aiit satera S
PPl p P Pedepar 2
3 Paznen 3 5 VK-3, OITK-1 Bompocsr st 3agera 5
I'uaponus coneil.
Pasien 4 Tectbl 20
4, A VK-3, OIIK-1 | Pedepar 2
KoMrutekcHbIe coeTMHEHHSI.
Bompocs! 1151 3auera 5
Paznen 5 Tectrl 20
5. | OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE YK-3, OIIK-1 | Pedepar 2
peakuuu. Bompocs! a5 3agera 8
Paznen 6 Tectrl 20
6. | XuMunueckass KHHETHKA. X UMHYECKOE PaB- VK-3, OIIK-1 | Pedepar 2
HOBECHE Bomnpock! 1iist 3auera 10
Pasien 7 TecTbl 20
7. A y VK-3, OIIK-1 | Pedpepar 2
OCHOBBI XUMHUECKOH TEPMOJINHAMHUKH.
Bomnpock! 1151 3auera 10
Pasien 8 TecTbl 20
8. A VK-3, OIIK-1 | Pedpepar 2
Crtpoenue atoma.
Bompocsr jiist 3agera 10
Paznen 9 TecTbl 20
9. | llepnoanyeckas cucrema snemenToB /1. U. VK-3, OIIK-1 | Pedepar 2
Menpeneesa. Bompocs! iis 3a4era 5

6.2 [lepeueHb BONMPOCOB /15l 3a4eTa

1. OcuoBnbie nonsitus u 3akoHbl xumun (YK 3; OIIK 1)

2.PacTBOpBI Kak CMECH HOHHO- M MOJIEKYJIsipHO-AuctepcHoro yposas (YK-3, OITK-1)
3. Uneanbubie 1 HenneanbHble pacTBophl. (YK-3, OIIK-1)

4. Cnoco0OsI BeipakeHus konneHrpanuii. (YK-3, OITK-1)

5. PactBopsl anekrpoautoB. (YK-3, OITK-1)
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6. Tumbl cunbHbIX 31ekTpoauToB. (YK-3, OITK-1)

7. I'maparanus noHOB. DHeprus ruaparanuu. [lepBuyHas U BTopuuHas THAPATHBIE 000-
nouku. Kpucramnoruaparsr. (YK-3, OIIK-1)

8. AKTHBHOCTH, KOX((UIMEHTHI aKTUBHOCTH. IIpomsBenenue pactBopumoctu. (YK-3,
OIIK-1)

9. Tunsl cnaleIX 3MEeKTPOIUTOB. KOHCTAHTHI U CTENEHU AUCCOLMALNU CIA0BIX IJIEKTPO-
autoB. (YK-3, OIIK-1)

10. Bopna kak cnaOblid 37eKTposIiT. BoIOpOIHBIN M THAPOKCHUIIBHBIN TTOKA3aTeIu PacTBO-
poB. CriocoObI u3Mepenus BogopoaHoro nokazarens. (YK-3, OITK-1)

11. Kucnoruno-ocuoBHbIe cBoiicTBa Bertects (YK-3, OITK-1)

12. bydepusie pactBopst. (YK-3, OIIK-1)

13. T'upponus coneit. (YK-3, OIIK-1)

14. Tunsl THAPOIN3a, KOHCTAHTHI U cTeneHu ruaponusa coneit. (YK-3, OIIK-1)

15. KommuiekCHbIE COEAMHEHUS: COCTaB U CTPOEHUE KOMIUIEKCHBIX coequHeHuid. Koop-
nuHaoHHas reopus Bepuepa. (YK-3, OIIK-1)

16. Xumuueckas cBsi3b B KOMIUIEKCHBIX COeIMHEHUAX. Teopus KOOpIMHALIMOHHON XHUMH-
YECKOM CBSI3U: METOJI BAJICHTHBIX CBs3eH, Teopus kpuctamumunueckoro noust. (YK-3, OI1K-1)

17. lucconmanust 1 yCTOMYMBOCTh KOMIUIEKCHBIX coeannenuit. (YK-3, OITK-1)

18. Homenkiarypa komruiekcubix coenunenuit. (YK-3, OIIK-1)

19. 3HaueHue KOMITJIEKCHBIX COeAMHEHUN. XIOpopui, reMuH, (epMEHTHI - PUPOTHBIC
komiuiekcHbie coequnenus. (YK-3, OITK-1)

20. OkucnutenbHo-BoccTanoBuTenbHBIC peakiun. (YK-3, OITK-1)

21. OKuCIUTEIHHO-BOCCTAHOBUTENbHBIE (IEKTPOAHBIE) MOTEHIIUAJBI. 3aBUCUMOCTD I10-
TEHIIHAJIa OT aKTUBHOCTEW MOTEHIMAJIONPENSNIAoNuX BemecTs. YpaBuenue Hepucra. (VK-3,
OIIK-1)

22.  OmpexneneHue  HampaBlIeHUST W TIYOMHBI  NPOTEKAHUS  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUH C IOMOIIbI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX MOTEHIIUAJIOB.
(YK-3, OIIK-1)

23. Kuneruka xumuueckux peaxuuil. [lonstue o ckopoctu xumuueckoil peakuuu. Mc-
TUHHas (MrHOBeHHas ) ckopocth peakiuu (YK-3, OITK-1)

24. OcHoBHBIE (haKTOPBI, BIUAIONINE Ha ckopocTh peakiuu. (YK-3, OITK-1)

2. 3aK0H ACUCTBYIOUIMX MAcC - OCHOBHOM 3aKOH XMMHUYECKON KMHETUKH JJISl SJIEMEHTap-
Ho# crajuu. Koncranra ckopoctu peakuun. (YK-3, OITK-1)

26. Karanu3z u ¢epMeHTbl. MeToabsl peryaupoBaHHUs CKOPOCTH XHMHUYECKOH peak-
mun. (YK-3, OTIK-1)

27. X¥UMHYecKoe paBHOBECHE KaK pe3yJbTaT CaMOIIPOM3BOJILHOTO MPOTEKaHHUsI 0OpaTH-
Moii peaknuu. [Iporomurnyeckoe pasnosecue. (YK-3, OITK-1)

28. 3akoH aeiictByromux Macc. Koncranra pasHosecus. (YK-3, OIIK-1)

29. CMmerieHne paBHOBECHS ITPU U3MEHEHUH KOHLEHTPALMU, TEMIIEPATYpPhl U 1aBJICHUSI.
[Mpunmumn Jlelllatense(YK-3, OITK-1)

30. OcuoBbl xuMudeckoii TepmoanHamuku. (YK-3, OITK-1)

31. DHranbnus Kak GyHKIUS cocTosiHUs BeriecTBa. 3akoH ['ecca. (VK-3, OITK-1)

32. Dutponus. (YK-3, OIK-1)

33. Crpoenue atoma. (YK-3, OIIK-1)

34. OCHOBHBIE NPUHIMIBI KBAHTOBOM TEOPHM CTPOEHHUs BEUIECTBA: MPEICTABICHUSA O
KOPIYCKYJISIPHO-BOJTHOBOM JyaJu3M€ SBJIEHUH MUKPOMHpA, NPHUHLHIIE HEONPEIEIEHHOCTH,
ypaBHenuu Llpeaunrepa, BonHoBoit Gpynkuuu, aromuoi (YK-3, OTIK-1)

35. KBaHTOBBIE UKCIa: TIaBHOE, OPOUTAIBHOE, MAHUTHOE U CIIMHOBOE. DHEPTreTHUECKUE
ypoBHH 1 iogypoBau aroma. (YK-3, OITK-1)

36. IlpuHIMIBI 3aMOJHEHUS AJIEKTPOHHBIXOpOHUTANe aroMa B OCHOBHOM COCTOSIHUU:
npuniwmn [aymu, npasuno Xynna. (YK-3, OITK-1)

37. llepuonnueckas cucrema 3iaementoB J1. Y. Menaeneepa. (YK-3, OIIK-1)
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38. CBoiicTBa aTOMOB 3JIEMEHTOB (ITOTEHLIMAT MOHU3ALMH, CPOJICTBO K JIEKTPOHY, dJIEK-
TPOOTPHIIATEILHOCTE, paanychl Ban-aep-Baansca). (YK-3, OITK-1)

39. O0mue XMMUYECKHE CBOWCTBA 3JIEMEHTOB U IEPUOAMUYECKUN XapaKTep UX HU3MEHe-
aus (YK-3, OIIK-1)

40. Peakunonnas cioco6Hocts Bemects. (YK-3, OITK-1)

41. Xumnueckas cBs3b. (YK-3, OIIK-1)

42. MeToJ1 BaJIGHTHBIX CBS3€H U OCOOCHHOCTH HCIIOJIb3YeMOI B HEM BOJIHOBOH (DYHKIIWH,
o- u m-cs3u. (YK-3, OIIK-1)

43. Turbl THOPUAN3AIMK aTOMHBIX opOuTasnei u reomerpus monekyn. (YK-3, OIIK-1)

44. MetoJ MOJNEKYIApHBIX OopOUTanIei, 1 0COOEHHOCTH UCIOJIb3yeMON B HEM BOJIHOBOMH
¢ynkuu. (YK-3, OIIK-1)

45. Ctpoenue BemiecTBa B KoHaeHcupoBanHoM cocrostaun. (YK-3, OITK-1)

46. Xumus 31eMeHTOB rpyii nepuoandeckoit cucremsl (YK-3, OITK-1)

47. Bonopon. CBoeoOpa3ue CTpOeHHs aToMa BOJOPOJA, (PU3MYECKMX M XUMHUYECKHX
cBoiicTB 3toro anemenTa. (YK-3, OITK-1)

48. Bona, reometpus U cBoiicTBa ee MoisieKyJsbl. CTpyKTypa JibAa U KUJIKOM BOAbI. Xu-
MHYECKHE CBOiicTBa BO/ibl. Bona kak pactBoputeins u ymrani. (YK-3, OITK-1)

49. DKoyoruuecKue acrekThl Bojonosb3oBanus. (YK-3, OITK-1)

50. Dnementsl IA-noarpymms. (YK-3, OITK-1)

51. XuMuyeckue cBOicTBa LIENOYHBIX MeTaLIOB. lllenouHble MeTamuIbl Kak BOCCTAHOBU-
tenu. VX crmocoOHOCTh 00pa3oBBIBaTH OMHAPHBIE COCIMHEHHS ITyTEM CHHTE3a U3 MPOCTHIX Be-
mectB. (YK-3, OIIK-1)

52. Onemenrtsl [|A-noarpynmsr. (YK-3, OIIK-1)

53. ®dusnyeckue U XMMUYECKHE CBOICTBAa MeTayIMueckoro Oepusuius. bunapHsle coenu-
HEeHHs, oOpa3yeMblie OepuiuIneM, UX CTPOCHHE M XUMHUYECKue cBoicTBa. OKCHA, THAPOKCHI U
akBakomrekc [Be(OHz2)4]?*, ux amdoreprocts. Kommiekcusie coenunenns 6epummms. (YK-3,
OIIK-1)

54. ®usnueckue U XUMHUYECKUE CBOMCTBAa MarHUsl W KajlblLUs, UX BOCCTAHOBUTEIIbHbIC
cBoiicTBa. TepMmonuHamuka 0Opa3oBaHUS OMHAPHBIX COCTUHEHWH MAarHUsS W KaJbIUS ITyTeM
cuHTe3a u3 anmemenToB. (YK-3, OIIK-1)

55. Mg?* u Ca?" B xwuBoii kineTke. Pois Maraus B xmopodumie. Katnonsl mMaraus u
KaJIbIHs B QEPMEHTATHBHBIX PEaKIUsX, UX peryistuBHbie ponu B kietke. (YK-3, OIIK-1)

56. Onementsl A — noarpymmsr. (YK-3, OITK-1)

57. Otnuuue 3J1eKTPOHHOTO CTPOEHHS aTOMOB OOpa M allOMUHHS OT CTPOSHMS JAPYIHX
3JIeMEHTOB NoArpymnmnsl. [Ipeodiagannue KOBaJEHTHOTO XapaKTepa CBA3EH B COEAMHEHUSIX Oopa 1
JIBOMCTBEHHBI HOHHO-KOBAJIICHTHBII XapakTep cBs3eil amomunus. (YK-3, OITK-1)

58. dusmnueckue U XMMHUYECKHE CBOMCTBA 31€eMEeHTHOro 6opa. TepmoanHaMuka o0paso-
BaHUs OMHApPHBIX COENMHEHMH OOopa, UX CTpOEHHE M XUMHUeckue cBoiicTBa. Kucnoponansie co-
eIMHeHUs Oopa: OKCUI, OOpHAs KUCIIOTa, MOTMKHUCIOTH 6opa, ux conm. (YK-3, OIIK-1)

59. ®dusnyeckue U XUMUYECKUE CBOMCTBA METAIIIMUECKOro amtoMUHUA. OKCHIBI U TH]I-
POKCHIIBI aTIOMUHMSI, pa3HOOOpa3nue WX CTPOCHUS, aM(POTEPHOCTh 3TUX COEAWHEHHH, peaKIiu
ux B3aumHoro npespaienus. (YK-3, OITK-1)

60. Dnementsl [VA-nonrpymmsl. (YK-3, OITK-1)
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6.3 IlIkana oeHOYHBIX CPEICTB

YPpOBHU OCBOEHUS

Kputepuu onenuBanus

OreHOYHBIC cpeacraa

KOMITCTCHITHIA (xou1.6a11TOB)
3HaeT TecToBbIe 3aganus (18-
- TIOJTHO TEOPETHUYECKUI MaTepHuall, KOTOPbIH yMe- 40),
€T COOTHECTH C BO3MOXKHOCTSMH MPAKTUYECKOTO JTOKJTa]]
MIPUMEHEHHS; pedepar
yMmeeT (2-5),
- MHTETPUPOBATH 3HAHMS W3 Pa3HBIX PA3JCIOB, 3ayer
COEIUHSAA TOSICHEHHE U 000CHOBaHHE, (38-50 6ammoB)
-BBITIOJIHATh TIPAKTHKO-OPHEHTHPOBAHHBIE M CH-

ITpoaBHUHYTHII TYallMOHHBIC 3aJaHUs, PeIlaTh THUIOBBIC M MPO-

(75-100 6amnoB)

«3aumeHo»

(heccrOHATBHO-HAITPABJICHHBIC 33]1a4H,

- ObICTpO M 6€30MHO0YHO TPOMILTIOCTPHUPOBATH
OTBET COOCTBEHHBIMU IPUMEPAMH,

- BECTH MPEAMETHYIO TUCKYCCHUIO;

BJIaJIeeT

- TEPMHUHOJIOTHEH U3 pa3IMIHBIX Pa3/IeNoB Kypca,
- CI0CO0aMM MBICIIUTEIILHOM JISATEIbHOCTU (aHa-
JU30M, CHHTE30M, CpPaBHEHHEM, O0OOIIEHWEM U
T.1.),

- apryMEHTUpPOBAaHHOW, T'PaMOTHOW, YETKOW pe-
Yb1O.

bazoBrrit
(50-74 6amna)

3HaeT
- TEOPETUYECKUA M NPaKTHYECKUI Marepuani, HO
JIOITyCKaeT HETOUYHOCTH;

yMmeeTt

- COCIMHATH 3HAHUS U3 Pa3HbIX pa3lelioB Kypca,

- HaXOQUTh IIPaBUIbHEIE IPUMEPHI U3 IIPAKTUKH,

- pe€luaThb TUIIOBBLIC 3aJa4u;

BJajeeT

- TEPMHUHOJIOTHEN U3 pa3iIM4YHbIX pa3AelioB Kypca,
NpY HEBEPHOM YIMOTPEOJICHUH CaM HCIpPaBisieT
HETOYHOCTH,

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

«3aumenoy
- BCEM COJIep’KaHHEM, BUJUT B3aUMOCBSI3U, MOXKET
MPOBECTH aHAU3 U T.J., HO HE BCET/a JIeaeT 3TO
CaMOCTOSITETIbHO, O3 MMOMOIIH MPEToiaBaTeds,
- cmocob0aMu  MBICIHUTENBHOW  JeATeNbHO-
CTH(aHAJIM30M, CHHTE30M, CpaBHEHHEM, 0000IIIe-
HUEM H T.11.);
- apryMEHTUPOBAHHOM, IPaMOTHOM, YeTKOl pe-
YbI0.
3HaeT TecToBbIe 3a1anHus (12-
- TEOPETUYECKUHA U NPAKTHUYECKUI Marepuani, HO 24),
JIOITyCKaeT OLINOKH; pedepar
yMmeeT (2-5),
TToporosiii - COCJIMHATH 3HAHUS M3 Pa3HBIX Pa3lesioB Kypca 3a4eT
TOJIBKO TPH HABOJAAIIMX BOIIPOCax IperojaBare- (15-20)

(35-49 6amoB)

«3aumeHno»

I,
- C TPYJIOM COOTHECTH TEOPETHUYECKHUM U MPaKTH-
YEeCKHUH, JOMyCKas ONIMOKA B PEIISHUH THIIOBBIX
33/1a4 Ha MPUMEHEHUE 3HAHUM B peasibHOU Mpak-
TUYECKOM JEATEIIHbHOCTH,

BJIajieeT

- HEJOCTAaTOYHO CITIOCOOAMU MBICIUTEIBLHOM Jes-
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TEJBHOCTH (aHAIM30M, CHUHTE30M, CpaBHEHHEM,
00001ICHIEM | T.1.);
- cnaboil apryMeHTanuei, JOruKo| MpH MOCTpoe-

HUU OTBETA.
He 3HaeT TecToBble 3amanns (0-
- TEOPETHUCCKUI U MPAKTHICCKUHA MaTepHall, 11),
- CYIIHOCTHOM YacTH Kypca; pedepar
He yMeeT (0-4),
Huskuii - 0e3 CyIIeCTBEHHBIX OIMTUOOK BHICTPANBATh OTBET, 3a4eT
. BBITIOJTHSATH 3aJ[aHUE, (0-16)
(moTToporoBHIii)
- BBINOJHITH MPAKTHKO-OPUCHTUPOBAHHBIC U CH-
(KoMTIETeHITHS HE
TyaluOHHbIE 3aJlaHMs, PElIaTh HHTETPUPOBAHHBIC
chopMupoBaHa)

3ama4n poeCCHOHANBHOI HaIIPaBIEHHOCTH,

- WUTIOCTPUPOBATh OTBET MPUMEPAMH;

He BJIaJieeT

- TEPMUHOJIOTHEN Kypca,

- CI0CO0aMM MBICIIUTEIILHOM JISATEIILHOCTU (aHa-
JIU30M, CHUHTE30M, CPaBHEHHEM, OOOOIICHUEM U
T.1.);

- FPAMOTHOM, YETKOU PEeUblo.

(menee 35 6amioB)

«HE3aYmeHo»

Bce KOMIUIEKTBI OLIEHOYHBIX CPEACTB (KOHTPOJIBHO-U3MEPUTEIbHBIX MaTepUaoB), HEOO-
XOJUMBIX Ul OLIEHKU 3HAHWM, YMEHUH, HaBBIKOB U (MJIM) OMbITA JESITEIbHOCTH, XapaKTepU3y-
IOIIHEe dTanbl (GOPMUPOBAHUS KOMIIETCHIIMI B MpPOIECCEe OCBOSHHS JUCHHUILTMHBI (MOMYIIS) TO-
IpOOHO MpecTaBIeHbl B TOKyMeHTe «DOH/1 OLIEHOYHBIX CPEACTB JUCLMILIMHBI (MOIYJIS)».

7 YuyeOHO-MeTOoAMUYEeCKOe U MH(OPMAIIHOHHOE o0ecTiedeHne JUCIMILTUHbI
«Heopranmyeckasi Xumusb»

7.1 YueOHasi 1uTepaTypa

1. Heopranuueckas xumus B 24. Yactel. TeopeTnueckue OCHOBBI S5-M34., Mep. U JAOIL.
yueOHUK Ui akagemuueckorobakanaBpuara. /Kusze I.A., Cmapeirua C.H.- [DnexTpoHHbIH
pecype]. - M.: FOpaiit, 2017.-253c.https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-
8981-DC1B24AFC357

2. Heopranmueckast xumus B 24. YacTp2. XUMHS 2JIEMEHTOB S5-U311., TI€P. U JAOI. YIeOHHK
Ui akagemuueckorotakanaspuara. /Kuszes J[.A., Cmapeirun C.H.- [OnekrpoHHBbIi pecypc].-
M.:  [Opaiit, 2017.-359c.https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-
FB4A38E2BD4D

3. Capraes I1.M. Heoprammueckas xumus: ydeOHoe mocobme / Capraes I[L.M. -
[D71eKTpOHHBIN pecypc].- M.:u31aTenbCTBO «JIanb» 2013.-
384c.https://e.lanbook.com/book/36999?cateqory pk=43778#authors

4. ITaBnoB H.H. O0mas u Heopranudeckass XMMuUsi: y4eOHUK Ui BYy30B  H3JaTeIbCTBO
«JIamb» 2011.- 256¢.

5.CemenoB U.H., Ilepdpunosa N.JI. Xumusi: YueOHUK AnsaBy30B. M31aTenbcTBO: XUMHU3-
nmat, 2014 1.- 656 c.

6.Heopranuueckas xumus noj penaxiueir Eroposa B.B. uznarensctBo «Jlaub» 2009.-

256c.
7. Xomuenko ['.I1., Hurosuu U.K. Heoprannueckas xumus. — M; Beicias mkomna, 2004.
8.I'muuka H.JI. O6mas xumus M: Xumus, 2006
9. AxmetoB H.C. O61mas u Heopranuueckas xuMusi — M: Boicias mkomna, 2000.
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7.2 MeTtoanueckue yKa3aHusl M0 OCBOEHUIO THCHUILTHHBI

1. KysneroBa P.B. MeTonnueckue yka3aHusi K CaMOCTOSTEIBLHON paboTe 1Mo TUCIIH-
wHe «Xumus». Paznen «Heoprannueckas xumus» Uzn-so Muul'AY, 2025.
2. Kysnernoa P.B. Meronnueckue ykazaHusi sl JaOOpaTOPHBIX padOT MO JTHUCIIH-

wHe «Xumus». Paznen «Heoprannueckas xumus» Uzn-so Muul'AY, 2025.

7.3 UadopmanmoHHbie M HU(PPOBbIE TEXHOJIOIHH (MPOrpaMMHOe oldecreyde-
HHE, COBPeMEeHHbIe NpodecCHOHAIbHBIC 0a3bI JAHHBIX H HHGOPMALMOHHbIE
CIIPAaBOYHBIE CUCTEMbI)

VYyeOnas nucuuIuinHa (MOIYJb) MpeaycMaTpPUBAaeT OCBOCHHE MH(OPMAIMOHHBIX M IU(]-
POBBIX TeXHOJIOTHH. Peanu3anus u(poBhIX TEXHOIOTHI B 00pa30BaTeIbHOM IPOCTPAHCTBE SIB-
JSIeTCs. OJJHOM M3 BaXXHEUIIHMX Iejeld 00pa3oBaHMsI, JAIOUICH BO3MOXXHOCTh Pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00y4arOMUXCs KaK OyAyIIUX BBHICOKOKBATH(DUIIMPOBAHHBIX CIIeIHa-
JIMCTOB.

[ndpoBbie TEXHOJIOTHU NMPEAYCMATPUBAIOT PA3BUTHE HABBHIKOB 3()h(HEeKTHBHOTO peuieHus
3a7a4 MPo(eCcCHOHAIBHOTO, COI[MAILHOTO, JMYHOCTHOTO XapaKTepa ¢ UCTIOJIb30BaHUEM Pa3Iny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TeXHOJNOTHHA. OcBoeHHE IU(PPOBBIX TEXHOIOTUH B pamKax
JAHHOM JMCIUIUTUHBI (MOJYJIs) OPUEHTUPOBAHO Ha CHOCOOHOCTh OE301IAaCHO W HAJJICHKAIIUM
00pa3oM MmoJy4arhb JIOCTYII, YIIPABISATh, HHTETPUPOBATh, OOMEHHUBATHCS, OLICHUBATD U CO3aBaTh
UH(POPMAIIHIO C TIOMOIIBIO IIH(PPOBBIX YCTPOUCTB U CETEBBIX TexHOMOrnd. @opmMupoBanue ud-
POBOI KOMIIETEHTHOCTH IMpeanojaraet paboTy ¢ AaHHBIMH, BJaJ€HHE WHCTPYMEHTAMH JUIS
KOMMYHHKAITHH.

7.3.1 DJ1IeKTPOHHO-0MOJINOTEYHbIE CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
No 6/1 (CeteBas snexkTpoHHast OMOIMOTEKA)

2. baza naHHBIX 3JeKTpoHHBIX HH(OopMaimoHHbIX pecypcoB @PI'BHY ITHCXB (morosop
10 00€CIEeYeHHIO I0CTYIa K AEeKTPOHHBIM MHpopMamoHHbM pecypcam GI'BHY ITHCXB ye-
pe3 TepmuHan yaaneaHoro qocryna (TY [ ®T'BHY LTHCXEB) ot 09.04.2024 Ne 04-YT/2024)

3. DnexTpoHHas OubimoreuHas cucreMa «HanumonaneHel 1M poBoit pecypc «PyKoHT»:
Kosmnekinu «bazoseiii MmaccuB» u «Konoc-c. Cenbckoe xo3siictoy (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT MO0 MpeaocTaBiIeHuto qoctymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «AnektpoHHOe M3aTenbcTBO FOPAWTY (https://urait.ru/) (oroBop Ha okasaHHe
YCIIYT TIO TIPEIOCTaBJICHUIO IOCTyMa K oOpazoBaTenbHOM miargopme OO0 «IneKTpoHHOE U3/a-
tenbcTBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OnbaHOTeUHast cuctemMa «Bepuaackuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE MCIIONIb30BaHUe Mpou3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «Hanumonanbuas snektponHas ouOnmotexa» (https://rusneb.ru/)
(morosop o noakmoueHnn k HOb u npenocraBnenun nocryna k oosexkram HOB ot 02.02.2024
Ne 101/HDOB/4712-1m)

7. CornaiieHue 0 COTPYIHUYECTBE IO OKa3aHUIO OMOIMOTEUHO-MH(POPMAITMOHHBIX U CO-
IIUOKYJIBTYPHBIX YCIYT MOJIb30BATEIsIM YHHBEPCUTETA U3 YHCIIa WHBAIUIOB 110 3PEHUI0, CI1a00-
BUJSIIINX, WHBAUAOB APYTUX KAaTETOPUN C OTpaHUYEHHBIM JOCTYNOM K WH(OpMAalUU, U,
UMEIOUINX TPYAHOCTU ¢ uTeHueM IuiockonedatHoro tekcta TOI'BYK «TamOoBckas obmactHast
yHUBepcaibHasg HayuHas oubimmoreka uM. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
meHue o cotpyaaudectse ot 16.09.2021 Ne 6/H)

7.3.2. MudopmanmoHHbIe CIPABOYHbIE CUCTEMBI
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uus - https://elibrary.ru/

1. CnpaBounas npaBoBasi cucteMa Koncynbrantllintoc (10roBop mocTaBku, ajantalud U
compoBOXACHUS IK3eMIUIIpoB cucteM KoncynpranTlImoc ot 28.02.2025 Ne 12413 /13900/3C).

2. DnexTpoHHbIN nepuoanueckuid cnpaBouHuk «Cucrtema 'TAPAHT» (noroBop Ha yciy-
' 10 compoBoXxaeHHIO 0T 28.02.2025 Ne 194-01/2025).

7.3.3. CoBpemenHbIe npodeccuoHaIbHbIE 0a3bl JTaHHBIX
1. baza nmaHHBIX HOPMATHUBHO-IIPABOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTeNbHOM Mpo-
rpamMMbl «Pocmetony (moroBop ot 05.09.2024 Ne 512/2024)
2. baza nannpix Hayunoii anextponnoi 6ubiamoreku eLIBRARY.RU — poccuiickuii nH-
(opMaOHHO-aHATUTUYECKUN TOpTal B 001aCTH HAyKH, TEXHOJIOTUH, MEAULIMHBI U 00pa3oBa-

3. Ioptain oTKpbITHIX AaHHBIX Poccuiickoit denepanmu - https://data.gov.ru/

4. OtkpeiTeie naHHble DeaepanbHON  CITYKOBI

https://rosstat.gov.ru/opendata
5. Ilpodeccuonanpuas 6a3a qanubix. Karamor 'OCTos http://gostbase.ru/.
6. Ilpodeccuonanpuas 0aza nanHbix. PI'BY DenepanbHblii MHCTUTYT IPOMBILIEHHON

coocreennoctu http://www1.fips.ru/wps/portal/IPS Ru.

I‘OC}’I[&pCTBCHHOﬁ CTaTUCTHUKHU -

7. Ilpodeccronanphas 6a3za JaHHBIX. DJIEKTPOHHBINH (DOHI MPaBOBOH M HOPMATHBHO-
TEXHHUYECKO# qokymeHTanuu http://docs.cntd.rul/.

7.3.4. JIuieH3UOHHOE U CBOOOIHO PacHpoOCTPaHsieMoe MPorpaMMHoe odecrie-
YyeHHe, B TOM YHCJIe 0TeYeCTBEHHOT0 MPOU3BOICTBA

Ne HaumenoBanue Pazpabotunx HoctynHocTh Ccouika Ha Equnbiin PexBHU3uTHI NI0JI-
1O (mpaBoobna- | (JIMIEH3HOHHOE, | PEECTp POCCHHCKHUX TBEPXKJAOIIETO JI0-
JIaTelb) cBoOOAHO pac- | mporpamm it DBM | kymeHra (ripu Hanu-
npoctpansgemoe) | u Bl (mpu HamIaMM) YUK )
1 | Microsoft Windows, Microsoft JInneH3noHHOE - JInnensus
Office Professional Corporation o1 04.06.2015 Ne
65291651 cpok neit-
cTBUs: OECCpOUHO
2 | AwnrtuBupycuoe npo- | AO «Jlaboparo- | Jlunensuonnoe | https://reestr.digital.g | CyGnuieH3noHHbIH
rpammHoe obecriede- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ OO0
nue Kaspersky ro» sphrase_id=415165 «Codreke» ot
Endpoint Security mms (Poccust) 09.12.2024 Ne 6/H,
OusHeca CPOK JIEHCTBHUSL: C
09.12.2024 1o
09.12.2025
3 | MoiiOduc Crangapr- | OOO «Hosbie Juuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - obJiauHbIe TeX- ov.ru/reestr/301631/? «PyOuKon»
OducHbli maker nojorum» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUTS pabOTHI C TOKY- cus) 03641000008190000
MEHTaMU U MOYTON 12
(myoffice.ru) CpOK JelicTBus: Gec-
CPOYHO
4 OducHbIN MakeT AO «P7» Junensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
«PT7-Oduc» ov.ru/reestr/306668/? «Codrekc»
(meckTorHasi BEpCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK JieficTBus: Oec-
CPOYHO
5 OrneparioHHast CH- 00O "basanst | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
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http://gostbase.ru/
http://www1.fips.ru/wps/portal/IPS_Ru
http://docs.cntd.ru/

crema «Anbt O6pazo- | cBoOOAHOE MPO- ov.ru/reestr/303262/? «Codrekc»
BaHHE rpamMMHoe obec- sphrase_id=4435015 or 24.10.2023 Ne
nedeHue" 03641000008230000
07
CpOK JeiicTBHsA: Oec-
CPOYHO
6 | Iporpammuas cucte- | AO «Antumna- | Jlunensuonnoe | https://reestr.digital.g | JluuensuouHsIi 10-
Ma Juist oOHapyxeHust | ruar» (Poccus) ov.ru/reestr/303350/? roBop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 TUIUIarHaT OT
BaHMH B y4eOHBIX U 23.05.2024 Ne 8151,
HAYYHBIX paboTax CPOK JEHCTBHSA: C
«AnTtnmiaruat BY3» 23.05.2024 no
(https://docs.antiplagia 22.05.2025
us.ru)
7 Acrobat Reader Adobe Systems | CsobojHo pac- - -
- IPOCMOTPp JOKYMCH- MMPOCTPaHsACMOC
toB PDF, DjVU
8 Foxit Reader Foxit CBo6oHO pac- - -
- IPOCMOTP AOKyMEH- Corporation MIPOCTpaHIEMOe
toB PDF, DjVU
7.3.5. Pecypcbl nHpOpMALHOHHO-TeJIeKOMMYHUKANIMOHHOM ceTn «UHTep-
HED»
1. CDTOwiki: 6a3a 3nanuii mo nudposoit Tpanchopmariuu https://cdto.wiki/
7.3.6 LInpoBble HHCTPYMEHTHI, IPHMeHsIeMble B 00pa30BaTeJILHOM MPO-
mecce
1. LMS-mrardpopma Moodle
2. BuprtyanbHas nocka Mupo: miro.com
3. Bupryansnas nocka SBoard https://sboard.online
4.  OO6naunsle cepBuchl: Snaekc.Juck, Obmako Mail.ru
5. Cepsucsl onpocos: Augexc.®opmbr, MyQuiz
6. Cepsucsl Bugeocsssu: SAunaekc. Teaemoct, Webinar.ru
7. CepBuc coBMecTHOM paOOThl Haja mOpoekTaMu s HeOonbmux rpynn  Trello
http://www.trello.com
7.3.7 llmppoBble TEXHOJIOTMHU, TPUMEHsIEeMble TPU U3yYeHUH THCIUTITHHBI
Hudposslie TexHOIOTHH Brat yaeOHoi paboTei, Bemomse- dopMupyemsle
Ne p MBbI€ C IPUMEHEHNEM LU POBOI PMHIDY naK
KOMIICTCHIIUH
TEXHOJIOTHH
Jlexunn VK-3 N/1-4yk-3
1. | Obnatnie TexHONOr MM CamocTosiTenbHas padora OIIK-1 N/I-1lomk-1
2. | Bonbuime nqanHbie Jlexuun YK-3 UJI-4vics
' g CamocTosiTenbHas padora OIIK-1 N/I-1lomk-1
3 Texnonornn GecnpoBo- | Jlekuun YK-3 N/1-4yk-3
" | HOM CBSA3U CamocTosiTenbHas padora OIIK-1 N/I-1lomk-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://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

8 MarepuajbHO-TeEXHHYECKOe o0ecrnedyeHre TUCHUILTHHBI (MOTYJ151)

JlexunonHnas ayautopus (Muatepnammonanpras 101 aya. 3/239a)

1. Komnbrorep «NL» B xommiektauuun G1610/H61M/4Gb/500Gb/450W, knaBuatypa
Gembird KB-8300 UM-BL-R, mbiie Gembird, morurop BenQ 21.5 G2250 (Ne41013401655)

2. Kowmmbrotep «NL» B xommiuekrammu G1610/H61M/4Gb/500Gb/450W, knaBuarypa
Gembird KB-8300 UM-BL-R, mbiie Gembird, morurop BenQ 21.5 G2250 (Ne41013401656)

3. Kowmmeiorep «NL» B xommuektanuu G1610/H61M/4Gb/500Gb/450W, knaBuatypa
Gembird KB-8300 UM-BL-R, mbiie Gembird, morurop BenQ 21.5 G2250 (Ne41013401654)

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

5. Kowmmeiotep «NL» B xommiektauuun G1610/H61M/4Gb/500Gb/450W, knaBuarypa
Gembird KB-8300 UM-BL-R, mbiie Gembird, morurop BenQ 21.5 G2250 (Ne41013401652)

6. Kowmmbiotep «NL» B xommuektanuu G1610/H61M/4Gb/500Gb/450W, knaBuatypa
Gembird KB-8300 UM-BL-R, mbiiie Gembird, morurop BenQ 21.5 G2250 (Ne41013401651)

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

8. Kommbrotep «NL» B xomruiekranmu G1610/H61M/4Gb/500Gb/450W, kiaBuaTypa
Gembird KB-8300 UM-BL-R, mbiie Gembird, morutop BenQ 21.5 G2250 (Ne41013401649)

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

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

11. Dxpan Ha mtatuse (Nel101047182)

12.ITpoexTop Acer XD 1760 D (Ne110104 5115)

Aynuropust st nabopatopubix padbot(Muteprnammonanshas 101 ayn. 2/10, 2/11, 2/13,
2/14).

Huctumsarop 13-4 (Ne 2101060045), BeChbl 37€KTPOHHBIE

(Ne2101043001), snekTpudeckasi TIIUTKA, BECHI

aHanutuyeckue (Nel101044658), soiTsxHol mkad JID-312 (Ne 1101044916), BoasHas
O6anst LOIP-212 (Ne 1101047225),

Tepmoctar CT (Ne 1101047213), mydenpHas neub

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

(Ne1101047224), potokonopumetp (Nel101047229),

pedpaxtomerp UPD (Ne 1101044699), xumuueckue

PEaKTUBBI, XUMUYECKas OCYy/1a, XOIOIMIEHIK «CTEeHOI»

(Ne 2101040062
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PaGouas mporpamma aucuurminHbl «Heopranwdeckass XWMHEs» COCTaBICHA B COOTBETCTBUHU C
tpeboBanusmMu PI'OC BO no Hanpasnenuto noarotoBku 35.03.07 TexHOIOTHS MPOU3BOJICTBA U
nepepaboTKU CEeJIbCKOXO3SMCTBEHHON NpoAyKUMK (YpOBEHb OakaiaBpuara), YTBEPKIACHHOIO
npuka3oM MuHHCTEpCcTBa 00pa3oBanus u Hayku Poccuiickoit @eneparuu Ne 669 ot 17.07.2017

ABTOp: f01IeHT Kadeapbl OMOJIOTHH U XUMUH, K. X.H.Ky3Hernosa P.B.
PeniensenT: nomeHTt kadeapsl 300TEXHUU M BETEPUHAPUH, K.C.-X. H. ["armoea T.H.

[Iporpamma nepepaboTaHa U IOMOJIHEHA B cCOOTBETCTBHH ¢ TpeboBaHusiMu @I'OC BO.
[Tporpamma paccMoTpeHa Ha 3acenanuu kadenpsl mpoTokoi Ne 8 ot «4» ampens 2022 r.
[IporpaMmma paccMOTpeHa Ha 3aceJaHuM Yy4eOHO-METOJUYECKOW KOMHCCUHU COLMAIBHO-
neaarorundyeckoro nHetutyra Muaypunckoro I'AY nporokon Ne 8 ot «11» anpens 2022r.
[IporpamMma yTBepxkIeHa pelieHueM YueOHO-METOINYECKOr0 COBETa YHHUBEPCHUTETa MPOTOKOI
Ne 8 ot «21» anpens 2022 r.

[Tporpamma nepepaboTaHa u JJOIIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl OMONIOTMHM M XUMHH, NPOTOKod Ne 8 ot
O4ampens 2022 1.

[IporpamMa paccMoTpeHa Ha 3aceldaHuu ydeOHO-meToandeckod komuccun CouuanbHo-
nenarornyeckoro nHCTuTYyTa Muaypunckoro I'AY, nporokon Ne 11 ot O5uronst 2023 r

[Tporpamma yTBepkieHa PemeHreM Y4eOHO-METOIMUECKOTO COBETA YHHUBEPCUTETA, POTOKOII
Ne 10 ot 22urons 2023 1.

[Tporpamma nepepaboTaHa U JOIIOJTHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[Iporpamma paccMOTpeHa Ha 3aceJaHuu Kadenpbl Ouonoruu u xuMuH, npotokon Ne 09 or 06
mast 2024 T.

[lporpamma paccMOTpeHa Ha 3acefaHuM y4eOHO-MeToandeckoi komuccuu CouuanbHO-
nenarornyeckoro nHcTuTyTa Muaypunckoro ['AY, mporokon Ne 09 ot 13 mas 2024 ¢
[Tporpamma yTBepkjeHa PemeHneM Y4eOHO-METOIMUECKOTO COBETa YHHUBEPCUTETA, IPOTOKOJI
Ne 09 ot 23 mas 2024 r.

[Iporpamma nepepaboTaHa U A0MIOHEHA B cOOTBeTCTBHH ¢ TpeboBaHusimu ®I'OC BO.
[TporpammMa paccMoTpeHa Ha 3aceilaHuu Kadeapbl OMOJIOrMH U XUMUH, TpoTokoia Ne 8 ot 02 am-
pens 2025 .

[TporpamMa paccMoTpeHa Ha 3aceldaHuu YydeOHO-mMeToandeckod komuccun CouuanbHo-
neaarorndyeckoro nucrutyra Muaypunckoro ['AY, nmporokxon Ne 9 ot 08 anpenst 2025 r.
[Tporpamma yTBepkjeHa PemeHneM Y4eOHO-METOIMUECKOTO COBETa YHHUBEPCUTETA, IPOTOKOII
Ne 8 ot 23 anpens 2025 1.

OpuruHan JIOKyMEHTa XpaHUTCSA Ha Kadeape MpOoAYKTOB MUTAHUS, TOBAPOBEIEHUE U TEXHOJO-
MM NIepepaboTKU MPOAYKIIUH )KUBOTHOBOCTBA
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