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1 esim ocBOeHMSI TUCUMILTUHBI (MOYJIs1)

HeJ'ISIMI/I OCBOCHHUS OUCHUIIIIMHBI «HCOpFaHI/ILIeCKaSI XUMUA» SABIIACTCA. ano6peTeHHe
TEOPETUYECKUX 3HAHWUN, HEOOXOIUMBIX A (POPMUPOBAHUS OCHOBHBIX NMOHSTHUN B3aUMOCBS3U
CBOﬁCTB, CoCTaBa U CTPOCHUA MOJICKYJI BEIICCTB, a TAKXKC CO,HCI;'ICTBI/IC (I)OpMI/IpOBaHI/II-O " pa3BHU-
TUIO y 00y4aronmxcs OOMIEeKYIbTYPHBIX, MPO(EeCCHOHATBHBIX KOMIIETCHIIUMN, 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 (MOLyIn)»
o0si3arenbHoi yactu b1.0.06.

W3ydyenune AMCUMILTMHBI B3aMMOCBSA3aHA C TAKUMHU JUCUUIUIMHAMU Kak «MHKpoOHOII0-
rus», «IKoynorusi». B nmanpHelmeM gaHHAs TUCIUILUIMHA HE0OXOauMa TP OCBOCHUU IUCIIH-
IUIMH: «AHaIuTUYeCKas XUMUA», «BHOXUMUS CeTbCKOXO03SMCTBEHHON MpOoayKUun», «brnoxumu-
YECKHE OCHOBBI XPAHCHUS W MEpepadOTKH TUIOAOB M OBoIIei», «[IumeBsie cBOWCTBA MPOIYK-
uun», «OU3NKO-XUMHUYECKUE CBOMCTB IPOYKLIUN.

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

IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pa30BaTeIbHOM MPOTrPaMMBbI
OcBoeHue TUCHUILIMHBI (MOJTyJIsl) HApaBieHO HAa (P OPMUPOBAHUE KOMITETEHITHI:
VYK-3. CriocoGeH OCyHIeCTBIISITh COLUAIBHOE B3aUMOJICHCTBHE W PEaTM30BBIBATH CBOIO
POJIb B KOMaH/IE.
OIIK-1. CnocobeH pemarh TUMOBBIC 3aa4u MPO(EeCCUOHATBHOM ASSITEIBHOCTA HA OCHO-
B€ 3HAHHUI OCHOBHBIX 3aKOHOB MaT€MaTHYECKHX, ECTECTBEHHOHAYYHBIX U o01enpodeccuoHanb-
HBIX OUCHUILUIMH C IPUMCHCHUCM I/IH(i)OpMaIlI/IOHHO-KOMMYHI/IKaIII/IOHHI)IX TEXHOJOTHI

Kpurepuu onieHuBaHus Pe3ynbTaTOB O0Y4YEHUsI

Konx u nanme-

Huzkuit (10-

Kon u Haume- HOBaHHUE WH- .
MOPOTOBBIH,
HOBaHHUE KOM- | IUKaTopa J10- . . .
KOMIIETECHIIV IToporossrii ba3zoBslii ITponBuHyTHII
MEeTeHIN CTHXKCHUS
. | He chopmupo-
KOMIIETEeHIINH
BaHA)
VK-3. N-1yks — He nonumaer | Cnabo nonuma- | Xopoio nmo- | OTIMYHO OHHU-
Cnocoben ocy- | Ilonumaer ¢ pexTus- eT 3¢ dexTuBs- HuUMaeT 3¢- | MaeT 3 dek-
LIECTBIATE CO- | AP PeKTHB- HOCTb MCIOJb- | HOCTb UCNOJIb- | (DEKTUBHOCTH | THUBHOCTH HC-
[UaJbHOE B3aU- | HOCTh MCIIOJIb- | 30BaHUsSI CTpa- | 30BaHUS CTpaTe- | MCHOJb30Ba- | MOJIH30BAHUS
MOJICHCTBUE U 30BaHMA CTpa- | TETHH COTPYJl- | THMU COTPYIHH- | HUS CTpaTre- | CTpaTEeTHH CO-
peann3oBbIBaTh | TETWH COTPYA- | HUYECTBA Ul | YeCTBa UL JO- | TUHM COTPYA- | TPyIHHYECTBA
CBOIO pOJIb B HUYECTBA JJIs1 | IOCTHXKEHHSI CTIDKEHHS TI0- HUYECTBA JUTSL TOCTHKE-
KOMaH/Ie JOCTYKEHUS MOCTAaBJIEHHON | CTABJIGHHOW Ile- | AJISl TOCTH- HUS TOCTABJICH-
MOCTaBJICHHON | LIEJIH, HE JIM, HE YETKO KEHHUS TO- HOM 11enH,
LeJId, oTpesie- | ompeaessieT omnpenenseT CTaBJICHHOM | YCIELIHO ompe-
JISIET CBOKO CBOIO POJIb B CBOIO pOJIb B IeJIH, I0CTa- | JEJSIET CBOIO
pOJb B KOMaH- | KOMaHjIe. KOMaHJIe. TOYHO YETKO | POJIb B KOMaHJIE.

ze onpenensieT
CBOIO POJIb B
KOMAaHJIE.
NA-3yxs— He mpensuaut | Cnabo npensu- | Xopouo OtnnyHO npen-
[Ipeasuaut pe3ynbTaThl JIUT Pe3yJbTaThl | MPEABUAUT BUJIUT PE3YJib-
pe3yabTaThl (mocnencTBust) | (TTOCHENCTBHS) pe3ynbTaThl | TaTel (TIOCHen-
(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 JeH- YCIENTHO TIIa-
HHPYET T10- IocJieJ0Ba- MOCJIEIOBATEIb- | CTBUM W YE€T- | HUPYET MOCJIe-




ClleZIoBaTeNb- | TEJBHOCTH Ia- | HOCTh LIaroB KO IJIaHUPY- | AOBaTEIbHOCTD
HOCTD II1aroB TOB JUIA J0- JUTSL TOCTHIKE- eT MOCJe0- | MIaroB JUTS J10-
JUISL IOCTIKE- | CTMOKEHUS 3a- | HUSI 3aJJaHHOTO | BAaTENbHOCTh | CTIDKCHHS 3a-
HUS 3aJaHHOTO | TAaHHOTO pe- pe3yibTarta. [IaroB /ISt JAHHOTO pe-
pe3ynbpTaTa 3yJbTaTa. JMOCTHKEHHS | 3yJbTaTa.
3aJIaHHOTO
pe3yibTara.
U-4yys— He s¢dextus- | He ouens a¢- B nocrarou- | Becbma addek-
OddeKkTnBHO | HO B3aHMO- (heKTUBHO B3a- HOH CTETICHH | THBHO B3aUMO-
B3aUMOJICH- JIEUCTBYET C UMOJIEHCTBYET ¢ | 3 (eKTUBHO | JeHCTBYeT ¢
CTBYET C Ipy- | OAPYTHUMH Wie- | APYTHMH 4Jie- B3aUMOJICH- | IPyTUMH uiie-
TUMH WICHAMHU | HAMH KOMaH- | HAaMH KOMaHJpBI, | CTBYET C HaM¥U KOMaH/IBI,
KOMAaH/Ibl, B IIBL, B T.4. HE B T.4. HE BCET/Ia | IPYTHMU B T.4. aKTUBHO
T.4. y4aCTBYET | Y4acTBYET B y4acTBYeET B YJIeHAMH y4acTBYeT B
B OOMeHe UH- | OOMEHE UH- oOMeHe uH(OpP- | KOMaHBl, B | 0OMEHEe UHPOp-
dhopmaruei, dhopmarmei, MaIei, 3HaHnu- | T.9. y4acTBY- | MaIlueil, 3HaHu-
3HAaHUSIMH U 3HAHUSIMU 1 SMH | OTIBITOM, | €T B OOMEHE | SIMU U OTIBITOM,
OTIBITOM, U OTIBITOM, U W Tpe3eHTanus- | uHGopManu- | W Mpe3eHTaIHs-
Mpe3eHTANrsA- | MPE3eHTANUsA- | MU Pe3yNbTaTOB | €, 3HAHWs- | MU Pe3yIbTaTOB
MU pe3yibTa- | MU pe3yibTa- | pabOTHl KOMaH- | MU U OIIBI- paboThI KOMaH-
TOB PabOTHI TOB PabOTHI JBL. TOM, U TIpe- | JIBL.
KOMaH/IbI KOMAaH/IbI. 3eHTAIUSIMHI
pe3yIbTaToOB
paboTsI Ko-
MaH/IBI.
OIIK-1. N-lonk.: — He ncrionp3y- | YactuaHo uc- Xopormo rc- | OTIrgHO Uc-
Crocoben  pe- | Mcmonp3yer €T OCHOBHBIE MOJIB3YET OC- MIOJIb3YET MOJIB3YET OC-
IaTh THIIOBBIE | OCHOBHBIC 3a- | 3aKOHBI €CTE- | HOBHBIC 3aKOHBI | OCHOBHBIE HOBHBIE 3aKOHBI
3amaun mpodec- | KOHBI ecTe- CTBEHHOHAy4Y- | €CTECTBEHHOHa- | 3aKOHBI €CTECTBEHHOHA-
CHOHATBHOMN CTBEHHOHAYY- | HBIX JTUCITH- YYHBIX JAUCIIHU- €CTEeCTBEH- YYHBIX JUCIH-
JeSITETBHOCTH HBIX JTUCIIU- TUTAH JUTSE pe- | TUTHH IS pe- HOHAYYHBIX | TJIMH JJIS pe-
Ha OCHOBE 3Ha- | IUIMH JUIs pe- | IIEHHS CTaH- LICHUS CTaH- JUCHUIUIMH | IIIEHUS CTaH-
HUW OCHOBHBIX | IIIEHUS CTaH- JTAPTHBIX 3a- JAPTHBIX 33729 | JUIS pEIIeHUs | MApTHHIX 3a7ad
3aKOHOB Mare- | JapTHHIX 3a- Jlad B o0nacTu | B 00JacTH MpoO- | CTAHJAPTHHIX | B 00JacTH MPo-
MaTHYECKHX, Jlad B 00J1acTH | MPOM3BOJICTBA, | U3BOJICTBA, TIe- | 3a]1a4 B 00- W3BOJICTBA, TIe-
€CTECTBEHHO- MIPOM3BOICTBA, | MepepaboTKu | pepaboTKU U JIaCTH TIPO- pepaboTku u
Hay4YHBIX W 00- | IepepaboTKu | M XpaHEHUs XpaHEHUs Cellb- | M3BOJICTBA, XpaHEHUs Celb-
mienpodeccuo- | U XpaHeHHs CEIIbCKOXO0- CKOXO3SIICTBEH- | mepepabOTKH | CKOXO3SICTBEH-
HaJIBHBIX  JHC- | CEIIbCKOXO- 3SMCTBEHHON | HOM NMPOMYKIMHM | M XpaHEHUS | HOM MPOTyKINH
UUIUIMH C TpH- | 3IACTBEHHONW | TPOAYKIIUU CEJIbCKOXO0-
MEHEHUEM UH- | NPOAYKIUU 351ICTBEHHOM
¢dbopmanmoHHo- POIYKIHN
KOMMYHHUKAIIH-
OHHBIX TEXHO-
JIOTHH

B pe3ynbrate 0cBOEHUS NUCHUIUIMHBI (MOAYJIS) 00yJaroIMics TOIKEH:

3HaTh:

- OCHOBBI CTPOCHUA ATOMOB U MOJICKYII;
- OCHOBBI T€OpUHU XHMHYECKOM CBSI3U B COCIMHCHUAX PAa3HBIX TUIIOB;
- OCHOBBI CTPOCHH BCIICCTBA B KOHACHCUPOBAHHOM COCTOSAHUU,

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

- TUJIPOJIU3 COJIEH;
- CKOPOCTb XMMUYECKUX PEAKLUN;
- XMMUYECKHE CBOMCTBA 3JEMEHTOB pa3MuHbIX rpymnn Ilepuonnueckon cucremsl J[.M.




MeHnaeneeBa U UX COSIMHEHMUI;

- OCHOBBI OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINA;
- CTPOCHHE U CBOKCTBA KOMIUIEKCHBIX COEAUHEHHIA;

YMETb:

- OIPCACIIATL IO CIIPABOYHBIM OJAHHBIM SHCPICTUYCCKHUEC XAPAKTCPUCTUKH H I'COMCTPUTIO
MOJICKYJI, TCPMOJUHAMHUYCCKUE XaPAKTCPUCTHUKHU XUMHUYCCKUX peaKHHfI, BCIINYHUHBI pH " Xapak-

TCPUCTUKHU JUCCOLMALMA DJICKTPOJIUTOB,

- IPpOU3BOAWUTDH PACUYCTBI KOHIICHTPAIUH PACTBOPOB PA3JIMIHBIX COG,Z[I/IHGHI/Ifl;

BJIaJCTh:

- IpuemMaMu 0e30macHoOi paboThl B XUMUYECKO JabopaTtopuun

3.1 MaTtpuia cooTHeceHHsI TeM/pa31e0B YUeOHOM TUCIMILUIMHBI (MOYJIAA) U
¢GopMupyeMbIX B HUX KOMIIETEHLMIA

Ne KOMITCTCHITUH OO0111ee Konnye-
TeMbl, pa3nesibl TUCIUTLTHHBI VK3 OLIK-1 | oTBO KoMmeTeHmHii

1. OCHOBHBIE TTOHSTHS U 3aKOHBI XUMUH. + + 2
2. | PactBopHI. + + 2
3. | I'maponus comneil. + + 2
4, KoMIuiekcHbIE COeUHEHNS. + + 2
5. | OKHCIUTENBFHO-BOCCTAHOBUTENLHBIE PEAKIIHH. + + 2
6. XuMHudeckass KHHETHKA. + + 2
7. | OCHOBBI XUMHUYECKOW TEPMOJINHAMHUKH. + + 2
8. | Ctpoenue atoma. + + 2
9. | Ilepmogmueckas cucrema snemenToB /. 1. Mennenee- + + 2

Ba.

4 CTpyKTYypa H colepKaHue TUCHUILTHHbI

OO61mas TpyA0eMKOCTh AUCHUIIIMHBI COCTaBISAET 3 3aueTHbIe eauHullbl 108 akanemude-

CKMX Yaca.




4.1 O0beM TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThI

Bup 3ansatuin KonnuecTBo akaz. yacos
o OYHOH opme 1o 3a04HOH opme
oOydeHus oOyuenus 1 xypc
(1 cemectp)
OO01as TpyI0eMKOCTh AUCIUTUIAHBI 108 108
KontaktHas paboTa oOydaromuxcs ¢ IpernojaBare- 32 10
JIeM
AynuTOpHBIE 3aHATHUS, U3 HUX 32 10
JIEKIIUHA 16 4
71a00paTOpHbIE PAOOTHI 16 6
CaMocTosTeNbHas paboTa 00yJaroIHuXCs, 76 94
npopaboTka yd4eOHOro Mmarepuaia M0 JAUCIUILIINHE 20 49
(KOHCTIEKTOB JIEKIIHA, y9eOHUKOB, MAaTEPHUAIIOB CETe-
BBIX PECYPCOB
MOJITOTOBKA K JJAOOpaTOpHBIM paboTaM 20
BBHITIOJIHCHUE WHINBUIYaBHBIX 33IaHUN 20 45
MOTOTOBKA K cJja4ue MOy (BBIIIOIHEHNE TPEHHUPO- 16
BOYHBIX TECTOB)
KonTposns - 4
By HTOroBOro KOHTpOJIst 3a4€T 3a4eT
4.2 Jleknuu
Ne| Pazpien nuciuruinHel (MOIYJIS), TEMbI JICKIIMNA U X OO0BeM B akaj. yacax dopmupyembie
COJIep)KaHue 110 OYHOU 10 3a04YHOM | KOMIIETEHIIUU
thopme
o0ydeHus o0yueHus
1.| Paznmen 1. OcHOBHBIE TOHATHS U 3aKOHBI XUMUH. 2 YK-3, OIIK-1
2.| Paznmen 2. PactBopHI 2 YK-3, OINK-1
3.| Paznmen 3. I'mmponus comei. 2 VK-3, OIIK-1
4.| Pasnen 4. KoMIUIEKCHBIE COETMHEHNS. 2 VK-3, OIIK-1
5.] Paznen 5. OkucanTenbHO-BOCCTAHOBUTEILHBIE PEak- 2 YK-3, OIIK-1
M.
6.| Pazgen 6. Xumudeckas KHHETHUKA. 2 VK-3, OIIK-1
7.| Pazmen 7. OCHOBBI XUMHUYECKON TEPMOTMHAMHKH. 1 VK-3, OIIK-1
8.| Paznen 8. Ctpoenue aToma. 1 VK-3, OIIK-1
9.| Paznen 9. I[lepuoauueckuii 3aK0H U IEpUOAUYCCKAS 2 VK-3, OIIK-1
cucrema /I. 1. Menpeneesa.
Bcero 16
4.3 IlpakTryeckue 3aHATUS yIeOHBIM IUIAHOM HE MPETYCMOTPEHBI
4.4 JlaGopaTopHbie padoThI
O0BeM B akaj. yacax
No paz- . | mo 3aou- ucrnonbp3zyemoe 1agco- | dopmupye-
Jena HaumeHoBaHue 3aHATHS MO OFHOM | ot ¢dop- | paropHOE 000pyIOBa- | MbIE KOMIIE-
(Tembl) popue Me 00y- TEHIIUU
o0OydeHus
YeHUs
1 TexHuka 6€30I1aCHOCTH NPH pa- 1 Becsl  anexTpuueckue YK-3,




00Te B XUMHYECKOH 1Ta00paTOpUH. BJIT-3100-I1, Becnl OIIK-1
OKCTIepUMEHTAIBHOE OTIpeIee- aHanutuueckue BJID-
HHE MOJISIPHOM MacChl YKBUBAJICH- 200, Tepmomerp; ©Oa-
Ta HEU3BECTHOTO METaJIa. B UH- pOMETp. XUMHYECKHE
TEepaKTUBHOU opMe. pPEaKTHBBI,  XUMHUYE-
cKag rmocyaa
DKcnepruMeHTaIbHOE PUTOTOB-
N ApeomeTp, XuUmHuue-
JICHHE PacTBOPOB 33JaHHON KOH- YK-3,
2 N 1 CKHE pEaKTHUBBI, XU-
IIEHTpaIui. B mHTEpaKTUBHOM OIIK-1
MUYecKas rnocyaa
dhopwme.
OKcnepruMEHTAIbHOE U3yUYeHHUE bans BogsHas mabopa-
3 MPOIIECCA AIIEKTPOIUTUUECKON 5 TOpHasA, XHUMHYECKUE VK-3,
JIUCCOIIMAIIAN ¥ THAPOIIA3a COJICH. pEaKkTHBBI,  XHUMHYE- OIIK-1
B unTepakTuBHOM hopme. CKasd mocyzaa
Banst BogsiHas mabopa-
4 OKcIepruMeHTATFHOE H3yUeHIE 5 TOpHasA, XHUMHYECKUE VK-3,
KOMIUIEKCHBIX CO€IUHEHUN PEaKTUBBIL, XUMUYE- OIIK-1
cKad mocyzaa
Banst BogsiHas nabopa-
OKcnepuMeHTaTbHOE U3yUYeHHe
TOpHAsl, XUMHYECKUE VK-3,
5 OKHCJIUTENTLHO — BOCCTAHOBHU- 2
peaKkTuBbl,  XHUMHYe- OIlK-1
TEJHHBIX MPOIIECCOB.
CKad mocyzaa
bans BogstHas mabopa-
OKcnepuMeHTaIbHOE U3yUeHHE
. TOpHAsl, XUMUYECKHUE VK-3,
6 cBoiicTB 3nemenToB VIIA- non- 1
peaKkTUBbl,  XHMHYe- OIlK-1
TPYNIBI(TaTOTeHBI).
CKad mocyzaa
bans BogstHas mabopa-
OKcrepuMeHTaIbHOE H3yUeHHE
o TOpHAsl, XUMUYECKHUE VK-3,
7 CBOMCTB srieMeHToB VIA- 1
pPeaKkTuBBl,  XHMHYe- OIlK-1
MOATPYHITEI(cepa).
CKag mocyaa
bans BogsiHas mabopa-
OKcrepuMeHTaIbHOE U3yUeHNe
. TOpHAsi, XUMHUYECKUE VK-3,
8 CBOWCTB 3JIEMEHTOB V A- 1
noarpymmsI (30T, dhochop) pEaKTUBBl,  XUMUYE- OIlK-1
py ’ P)- CKas nmocyjaa
bans BogsiHas mabopa-
OKcrepuMeHTaIbHOE U3yUeHNe
. TOpHAsi, XUMHUYECKUE VK-3,
9 CBOICTB 311eMeHTOB [V A- 1
HOIpYTIIbI (YISIEPOJL, KpeMHHii) pEaKTUBBl,  XUMHYE- OIlK-1
Y y > ’ cKas mocyjaa
bans BogsiHas nabopa-
DKCIepuMeHTaIbHOE U3yUeHIE
. TOpHAsi, XUMHUYECKUE VK-3,
10 cBoiicTB 3nmemenToB I11A- 1
N pEaKkTUBBI,  XUMHUYE- OIIK-1
MOATrPYTIbI(QTIOMUHN).
cKag rmocyaa
bans BoxsiHas mabopa-
DKcrepUMeHTaIbHOE N3yUeHNE
9 TOpHAas1, XUMUYECKUE VK-3,
11 cBoicTB aneMeHToB I[A- 1
. PEaKTUBBL, XUMHUYE- OIIK-1
MOATPYIIBI(MarHui).
CcKasl Iocyza
bans BomsHas mabopa-
OKcIepuMEeHTANbHOE U3yUYeHHe
. TOpHAas1, XUMUYECKUE VK-3,
12 CBOWCTB dy1eMeHTOB [A- 1
N . PEaKTUBBL, XUMHUYE- OIlK-1
MOATPYNIEI (HATPUA KaJIHii).
CKas rmocyza
bans BomsHas mabopa-
DKCcIepUMEHTAIBHOE U3yUYeHUE
. TOPHAsl, XUMUYECKUE YK-3,
13 CBOMCTB NIEPEXO/IHBIX METAJUIOB U 1
N PEaKTUBBL, XUMHUYE- OIlK-1
WX COEIMHCHUH.
CKas rmocyza
Bcero 16




4.5 CamocrosiTesibHasi padoTa 00y4arOIMXCS

Pazngen nucuuninHel

Bug camocTosTensHOR paboThI

OObeM B akajl. 4acoB
1o ¢popmMaM 00ydeHHUs

o4Has 3a04Has
Pazgen 1. IIpopaboTka ydeOHOTO MaTepHuaia 1o JIHC- 8 10
Beenenne. OCHOBHBIC NOHATHA | HUIUTHHE (KOHCIIEKTOB JIEKIHMH, YI€OHUKOB,
Y 3aKOHBI XMMUM. DKBUBAJICHT. | MaTEpPHaJIOB CETEBBIX PECYPCOB)
[ToaroroBka K 1abopaTopHBIM paboTaM 4
BrinonHeHHE WHAMBUTYaTbHBIX 3a1aHUH 4 10
Paznen 2.
PacTBOpEL. PacTBOPHI SMEKTPO- [MoaroToBka k 1abopaTopHEIM paboTaM 8
JIATOB. BrinonHenne MHAUBUAYATIBHBIX 3aJJaHUN 10 10
MOJITOTOBKA K cllaue MOAYJIS
Pazgen 3. IIpopaboTka ydeOHOTO MaTepHaiia 1o JIHC-
I'unponus conen. UUTTHHE (KOHCIIEKTOB JIEKIMH, y4eOHUKOB, 4 5
MaTepHUAIOB CETEBBIX PECYPCOB)
BrimonHeHre WHANBHU Ty aTbHBIX 3a1aHUH 4 10
Paznen 4. 4
KOMIIeKCHBIE COSTHHEHNS. IToaroroBka k 1a60paTOpHBIM PaboTaM
Pazgen 5. [IpopaboTka ydeOHOTO MaTepHayia 1o JIHC- 4 5
OKHUCIUTEIBHO- LIUIUTHHE (KOHCIICKTOB JICKIIUH, Y4eOHUKOB,
BOCCTaHOBUTEIHLHBIC MaTepHajoB CETEBBIX PECYPCOB)
peaxkuuu. BerInonHeHe WHIUBUTYaTbHBIX 3aIaHU 4 5
Pazgen 6.
XUMHUYECKas KUHETHKa. IMoaroToska K 1a60paTOpHEIM paboTam 4
XuMHYecKoe paBHOBECHE.
Paznen 7 IIpopaboTka ydeOHOTO MaTepHayia 1o JIHc- 2 10
OCHOBBI XMMHYECKOH TEpMO- | HUIUTMHE (KOHCIIEKTOB JIEKIMH, y4eOHUKOB,
JTUHAMHKH. MaTepHajoB CETEBBIX PECYPCOB)
BrimonHeHne MHINBUAYAIBHBIX 3aJaHUI 4 10
Paznen 8.
Crpoenne artoma Ilepuonnue-
ckast cuctema smemento JI, Y. [ToaroroBka k 1abopaTOpHBEIM paboTam 4
Menpeneesa.
Pasznen 9. [IpopabGoTka yueOHOro MaTepuania o JKc-
XHUMUYECKast CBA3b. LUTUTUHE (KOHCIIEKTOB JIEKIHHA, y4eOHUKOB, 8 19
MaTepHajoB CETEBBIX PECYPCOB)
MOJITOTOBKA K CJIa4e MOIYJIS
76 94

Htoro

IlepeyeHb yueOHO-METOAUYECKOT0 00ecreYeHus IJIsli CAMOCTOATEILHON padoThl MO

AUCHHILIMHE (MOIYJII0):

1. Kysnenosa P.B. Metonnueckne ykazaHus sl CAaMOCTOATEILHON paOOTHI TIO JHC-
nurunHe «Xumus». Pazgen «Heopranuwdeckas xumus» M3a-so Mual'AY, 2023.

4.6 BbInoJiHeHHEe KOHTPOJIbHOM PadoThl 00yYAKIIMMUCH 32049HOI opMbI




Baxnoit popmoii camocTosTenbHOM paboThl 00yUalOIerocs sBISIETCS HAlMCAHUE TTHCh-
MEHHBIX PaboT, B TOM 4YHCJIe KOHTPOJIBHON paboThI O TaHHOM AMCIUITIINHE.

Lenu BBIMOTHEHUS PAOOTHI:

— CHCTEMaTH3alusl, 3aKpeIUIeHHE U yriIyOJIeHHe TEOPETUIECKUX 3HAaHUH U YMEHUH MpH-
MEHSTh UX Ul PEUICHUs] KOHKPETHBIX MPAKTUYECKHX 33/1a4;

— pa3BUTHE HABBHIKOB CAMOCTOSTEIBHON HAy4YHOH pabOTHI (IUIAaHWPOBAHUE U MPOBEICHUE
UCCIIEeI0BaHMs, pPab0oTa ¢ HAy9YHOU U CIIPaBOYHOM JINTEpaTypold, HOPMaTHBHBIMH IIPABOBBIMH aK-
TaMH, HHTEPIPETalXs NOTYYSHHBIX Pe3yJbTaToOB, UX MPABHILHOE U3JI0KEHUE U OPOPMIICHHE).

Pabota nomkHa oTBeYaTh CIeIyONMM TPeOOBAHUAM:

— CaMOCTOSITENIbHOCTh MCCIIEJOBAHUS;

— (GopMHpOBaHHE ABTOPCKOW MO3WIMHM MO OCHOBHBIM TEOPETHYECKUM M IMPOOIEMHBIM
BOITPOCAM;

— aHaJu3 HAYYHOU U y4eOHOM JIUTepaTyphl IO TEME BOIPOCa;

— CBSI3b IIPEAMETa C aKTyaJIbHBIMH ITpo0OJIeMaMy COBPEMEHHOI HAyKU M MPAKTHKH;

— JIOTHYHOCTb U3JIOKEHHUS1, apTyMEHTUPOBAHHOCTH BBIBOJIOB U 0000OLICHUH;

3amaHust B KOHTPOJIBHOW pabOTe HANpaBJiICHbI Ha 3aKPEIUICHUE TEOPETUYECKUX 3HAHUH
00y4arouIerocs ¥ OBJIAJICHNS] HABBIKAMU 10 U3YYCHHUIO AUCIUIUINHBIL.

[lepeyeHb BOMPOCOB MPEACTABIECH B METOAMYECKHX YKA3aHUSAX ISl BBHIIOJHEHUS KOH-
TPOJILHOM PabOTHI.

4.7 Conep:kanue pa3aeioB JUCUUIINHbBI

1. OcHOBHBIE OHATHS U 32AKOHbI XUMUH.

Mecto XMMHM B LIEJIOM U HEOPraHUYECKOW XUMHUU B YACTHOCTH CPEIU ECTECTBEHHO -
HAy4YHBIX TUCHUTUIHH. CTEXHOMETpHUYECKUE WHIIEKCH U Kod(huimenTsl. Moib, MOJIIpHAs Mac-
ca, XUMUYECKHI1 SKBUBAICHT, ()aKTOp SKBUBAJICHTHOCTH, MOJISIpHAsE Macca SKBUBAJICHTA.

3aKOH COXpaHEHHUs MAcChl U PHEPTUU. 3aKOH KPAaTHBIX OTHOIIEHUN. 3aKOH MOCTOSHCTBA
cocTaBa: JadbTOHUIBI M OEPTOIUIHABI. 3aKOH SKBHUBAJICHTOB. 3aKOH ABOTaJpO U CIEACTBHS U3
Hero. 3aKOH MPOCTHIX 0ObEMHBIX OTHOIIIEHUH.

Hcnonbs30BaHre XUMUYECKUX MOHSATUHN, 3aKOHOB U METOJIOB MCCIIEIOBAHUS B CEIbCKOXO-
3STUCTBEHHBIX M OMOJIOTHYECKUX HayKaX. DKOJIOTHYECKasi OMaCHOCTh HErPaMOTHOTO TPUMEHEHUS
XUMUYECKHUX MPOJIYKTOB B CEIBCKOM XO35HCTBE.

2. PacTBopbl. PacTBOpHI Kak CMECH MOHHO- U MOJIEKYJISIPHO-IUCIIEPCHOTO ypoBHs. Ue-
aNbHbIE W HEeuJealbHble pacTBOPhL. [IpudnHBI 00pa3oBaHus BOJHBIX pacTBOPOB. CHIOCOOBI BHI-
paxxeHus KOHIeHTpauuid. HapoTHO-X0351CTBEHHOE 3HaYE€HUE PACTBOPOB.

3. PacTBOpBI 3J1eKTPOJMTOB. THUIIBI CUIBHBIX IEKTPOIUTOB. I'UipaTaus HOHOB. DHEp-
rusi Tuapatanuu. [lepBudnas u BTopudHas ruapatasie o0onouku. Kpucramioruaparel. 3aBucu-
MOCTbh PACTBOPUMOCTH CHJIBHBIX 3JIEKTPOJIMTOB OT YHEPTUU KPUCTAIIMYECKON PELIETKU U SHEP-
TUU TUJIpaTallid MOHOB. AKTHUBHOCTH, KOd(DPUIIMEHTH aKTUBHOCTH. [IpousBeneHne pacTBopu-
MOCTH.

3HavYeHNE PaCTBOPOB CHIIBHBIX JJIEKTPOJIUTOB B XUMHH, OUOJIOTHH, TEOXHMHUH.

Tunbl cnadpix 3MeKTPOTUTOB. KOHCTAHTHI M CTEMEHU AUCCOIHAIMK CIa0bIX AJIEKTPOIIH-
ToB. Boma kak cmaObrii amekTponuT. KucioTHO-OCHOBHBIE CBOWMCTBa BemiecTB. BomopoaHbiii u
TUPOKCUIIBHBIN TOKa3aTenu pacTBOpoB. CrocoObl M3MepeHus: BOJAOPOIAHOTrO Mokasarens. by-
(bepHbIe pacTBOPHI.

4. 'maposm3 cosei. Tunsl ruaponn3a, KOHCTAHTHI U CTENIEHU THAPOIN3A COJICH.

3HavYeHNE pacTBOPOB CIIA0BIX AJIEKTPOJIUTOB B XUMUHU, OMOJIOTHH U TEOXUMHUH.

5. KommiekcHble coeTUHEHUSI.

CocTaB u cTpoeHHE KOMIUIEKCHBIX coenuHeHui. KoopnuuanumonHas teopust Bepuepa.
XuMHuecKasi CBsSI3b B KOMIUIEKCHBIX CO€UHEHUsAX. Teopusi KOOpAUHALIMOHHON XUMUYECKOM CBsI-
3W: METOJI BAJICHTHBIX CBSA3EH, TEOPUS KPUCTALTHIECKOTO MOJIs. 3HAYCHHE KOMIUIEKCHBIX COE/IH-



HEHUM.

Juccounaiusa U yCTOMYMBOCTh KOMIUIEKCHBIX coequHeHui. X HOMeHkarypa. 3Hade-
HUE KOMIUIEKCHBIX COeIMHEHHU. Xopoduii, reMuH, (pepMEeHTHl - MPUPOJHBIE KOMIUIEKCHBIE
COCIUHEHMUS.

3HayeHne KOMIUIEKCHBIX COCTUHEHUN B OMOXuMHM KieTkd. HoBoe HampaBjeHHE B XH-
MU — OMOHEOpraHuYecKast XUMHSL.

6. OKHCINTEIbHO-BOCCTAHOBHTEJIbHbIE PEaAKINH.

CreneHb OKUCIICHHS U NTpaBUia €€ HaxokAeHus. OKUCIUTENN U BOCCTaHOBUTENN. OKHC-
JIMTEJIbHO-BOCCTAHOBUTEIbHBIE (AJIEKTPOAHBIE) MOTEHIUANIbI. 3aBUCHMOCTbh IOTEHIIMANA OT aK-
TUBHOCTEH NMOTCHIMAI-ONIPEAEIAIOMMUX BenecTB. Y paBHenue HepHcra.

Onpenenenue HaIlpaBJICHUSA u [JTyOUHBI IIPOTEKAHUs OKHUCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKLUU C IIOMOIIBIO OKACIUTEIbHO-BOCCTAHOBUTEIIbHBIX IIOTEHIUAIIOB.

Ponp OKMCINTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM B IIPUPOJE.

7. KuHeTHKAa XUMHMYECKOH peaKInu.

[lonsiTie 0 CKOPOCTH XMMHUYECKOU peakuuu. McTuHHas (MIHOBEHHAasi) CKOPOCTh peak-
1. OcHOBHbIE (DAKTOPBI, BIMSIOIIME HA CKOPOCTh peakMU. XUMHUECKash peaklus Kak mocie-
JIOBATEIbHOCTh 3JIEMEHTAPHBIX CTaIui. 3aKOH AEUCTBYIOUIMX MacC — OCHOBHOM 3aKOH XUMHU-
YECKOW KMHETUKH JUIsl 2JIEMEHTapHOU cTaauy. KOHCTaHTa CKOPOCTH peakLuu.

3aBHCHMOCTH CKOPOCTH XUMHUYECKOW peaknuu oT Temneparypsl. [Ipasmno Baat-I'odda.
VYpaBHenue Appenuyca. [IpencraBienue o0 SHEpruM akTHBALMU, YHEPIeTUUYECKOM Oapbepe u
IIEPEXOJHOM aKTUBUPOBAHHOM KOMILIEKCE.

Karanuz u ¢pepmenTsl. MeTO/BI peryaupoBaHusi CKOPOCTH XUMUYECKOH peakiyH.

3HaueHUEe XMMUYECKOW KMHETUKHU B XUMHUH, OMOJIOTUHU U CEITLCKOM XO035HCTBE.

8. Xumnueckoe paBHoBecHe.

XUMUYECKOE PaBHOBECHE KaK PE3yjibTaT CaMOIPOM3BOJIBHOIO MPOTEKaHUs 0OpaTUMOMN
peakuuu. [Iporonurnueckoe paBHoBecHe. JJMHAMUYECKUI XapaKTEp XUMHUYECKOTO PaBHOBECHS.
[Ipu3naku ucTuHHOrO paBHOBecus. lIpencraBieHne 0 KBa3MPaBHOBECHUU M IICEBIOPABHOBECUU
(MeTacTaOMIBHOM COCTOSIHHH).

3akoH neicTByromux Macc. Koncranra papHoBecus. CMelieHre paBHOBECHSI IPU U3Me-
HEHUU KOHILIEHTpalWu, TeMneparypsl U nasienus. [Ipuanun JlelllaTense.

Posb xuMHYEeCKHX paBHOBECUI B IPUPOJIE.

9. OCHOBBI XMMHY€CKOH TePMOIMHAMMKH.

CocTosiHHE BelllecTBa; TEMIIEpaTypa U JaBJIEHUE KaK MapaMeTphl, ONPEAEsSOIUe COCTO-
SHHE BELIECTBA.

OHTanbnus Kak (QYHKIHS COCTOSTHUS BEILIECTBA, KaK MEpa 3allaCeHHOW BELIECTBOM HEp-
MM. DIEKTPOHHAs, KosiebaTenbHas, BpalareiabHas U MOCTYNAaTeNbHas COCTABIISIIOIIME YHTATb-
nud. CBs3b SHTAIBIIUU U TEIJIOEMKOCTH. DHTAJNBIUA U TEIUIOBOM 3 dekT peakunu. Beraucne-
HUE SHTANBIINU PEAKIIMHU [0 3HAUEHUSIM SHTAIBINN 00pa30BaHuUs MPOAYKTOB U PEareHTOB pPeak-
nuu. 3akoH ['ecca.

CBobOonanas sHeprus [ m60ca kak GpyHKIHs cocTossHUS BemecTBa. AG peakuu Kak MmpH-
YHHA IPOTEKAHUs CAMOTIPOU3BOIBHBIX peakiuid. CBsizb AG peakiyu ¢ KOHCTAaHTOH paBHOBECHS
peakiun. Beraucinenne AG peakiyu no 3Ha4eHUSM CBOOOTHBIX DHEPTHi 00pa30BaHUs MPOIYK-
TOB U PEareHTOB PEaKIINH.

OHTponus. BepoATHOCTb MAaKpOCOCTOSIHUSI KaK YMCJIO MUKPOCOCTOSHUW IpPH 3aJaHHOMN
SHTAIBIUU. DHTPONHMS KaK MEpa BEPOATHOCTU MAKPOCOCTOSIHUS. BBIUMCIIEHHE SHTPOIMU peak-
LIMY 10 SHTPONUAM MPOIYKTOB U PEAreHTOB peakiuuu. BTopoi 3akoH TepMOJMHAMHUKHU KaK KpH-
TepUil HaIpaBJIEHUSI XUMUUYECKON peakluy. DHTATbMUNAHBIA U SHTPONUIHBIN BKJIaIbl B CBOOO-
HYIO DHEPIHUIO peakuuu. FIX oTHOCUTENbHAs POIlb.

[IpuMeHeHne U 3HaYeHNE PHEPreTUKN XUMUYECKHUX peakiuil. [I[porno3npoBanne Hanpas-
neHust peakimii. BoaMokHOCTH pacuera u mpuOIMKEHHBIX OleHOK AG peaknuii. DHepreTuka
OMOCHHTE3a M CUHTE3a HEYCTOMUMBBIX COETUHEHUH.

10.CTpoenue aToma.



OcCHOBHbIE MPUHIIMIBI KBAHTOBOM TEOPUHM CTPOCHUS BEUIECTBA: MPEACTABICHHUS O KOpP-
MIYCKYJISIPHO-BOJTHOBOM IyaJIU3ME SIBICHUN MHUKPOMHPA, IPUHLUIIE HEONPEAEIECHHOCTH, YpaB-
Hennu Lllpenunrepa, BoHOBOW (QyHKIMH, aTOMHOM opOuTanu. KBaHTOBBIE YKca: TIaBHOE, Op-
OuTanbHOE, MArHUTHOE U CIIMHOBOE. DHEPreTHUeCKHe YPOBHU U MOAYPOBHU aToMa. By BoHoO-
BBIX (DYHKITUH, OTBEYAIOIINX Pa3IMYHBIM OpPOUTAILHBIM KBAaHTOBBIM YHUCIIAM, H pPaclpeciicHue
AJNEKTPOHHOMN TJIOTHOCTU Ha PA3IUYHbBIX aTOMHBIX OpOUTAIIAX.

[TpuHIMTIBI 3aM10JIHEHHS JIEKTPOHHBIX OpOUTaANIell aTOMa B OCHOBHOM COCTOSIHUU: TIPHH-
nun [Taymu, npaBuno XyHaa. DIeKTPOHHBIE eMKOCTH OpOUTaliei, Mo lypOBHEH U yPOBHEH aTo-
Ma.

CriocoOsl 3amucu 3JeKTPOHHBIX (popmynn aToMoB asieMeHToB. IlpencraBienust 00 siek-
TPOHHOM OCTOBE M OPOUTAJISIX BAJIEHTHBIX YPOBHEH aToma.

11. Ilepuoaunyeckas cucrema 3jaemenToB [I. U. Menaeneena.

ITocTpoeHne CTPYKTYphl NEPUOAMYECKON CHUCTEMBI, HCXOAS U3 DHEPreTUYECKOU I0cie-
JI0BAaTEIbHOCTU MOTyPOBHEH MHOT03JIeMEHTHBIX aTOMOB. [loHaTre nepuona u ero hopMupoBa-
HUe 1o mnpaBwiaM KiieukoBckoro. I[IpuumHBI pa3nu4HON JJIMHBI TepHoaOB; S-, p-, d-, f-
AJIEMEHTHI M MX PACIOJNIOXKEHHE B CTPYKType mepuoanueckoit cucrembl. CoBpemeHHas Gopmy-
JINPOBKA MEPUOJIUYECKOTO 3aKOHA. /[TMHHO- U KOPOTKOIEPHOIHbIA BAPUAHTHI NEPUOAUUECKON
cuctembl. MIx ocobeHHocTu. PacnonoskeHue B HUX METAIOB M HEMETAJNIOB. 3HAYEHHE MEePHO-
JUYECKOTO 3aKOHA JUJIs1 XMMUMU.

CBoiicTBa aTOMOB 3JIEMEHTOB (IIOTEHIIMA MOHU3AIIMU, CPOJICTBO K AJIEKTPOHY, IIEKTPO-
OTPUIATEIILHOCTD, panychl BaH-nep-Baanbca), o0mme XuMUYIecKue CBOMCTBA 3JIEMEHTOB H Tie-
PUOIMYECKUI XapaKTep UX U3MeHeHUs. PeakiinoHHas criocoOHOCTh BEIECTB.

12. Xumuuveckas CBsi3b.

Tunel XUMUYECKOU CBSI3U: KOBAJIEHTHASI, HIOHHAsA, METAJUINUECKasi, BOJIOPOIHAS.

XapaKTepUCTUKH CBSI3CU: JEKTPUYCCKHUE JUIIOJIBHBIE MOMEHTHI, 23 (EKTUBHBIC 3apsi/IbI
aTOMOB, CTEIIE€Hb HOHHOCTH, HAIIPABJICHHOCTh U HACBIILIEHHOCTh, YHEPTUA U JUIMHA CBSI3H.

Meroa BaJleHTHBIX CBSA3€H M OCOOEHHOCTH MCIIOJIb3YEeMOI B HEM BOJIHOBOW (DYHKIIUH, G-
U TT-CBS3H.

Tunsl ruOpuM3aIMK ATOMHBIX OpOUTaNIel M T€OMETPHUS MOJIEKYIL.

MeTtoa MOJNEKYISpHBIX opOuUTanell U OCOOEHHOCTH HCIOJIb3yeMOH B HEM BOJHOBOM
¢ysHkuu. Cs3pIBalOIIME U Pa3phIXJISAIONINE MOJEKYJsApHble opOuTanu. VX 3amonHeHue 3ek-
TpOHAMHU, MOPSAJIOK U SHEPrus cBsi3el. CBsA3M B ABYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJIaX.

[IposiBieHne CBOMCTB XUMHUUYECKUX CBSI3€U B TBEPJIOM COCTOSIHUM BEILIECTBA.

Oco0eHHOCTH MOHHOM CBSI3M U CTPOCHUE MOHHBIX KPUCTAJIOB C OAHOATOMHBIMHU U MHO-
roaTOMHbIMU MOHaMU. CBOICTBa MOHHBIX KpUCTAIIOB. MOJIEKYIISIpHbIE U KapKacHble KpUCTaJ-
JIBI, ©X CBOMCTBA.

[IpuMeHeHne TeOpUU XUMHYECKON CBSA3M B XUMUU U OUOJOTHU. DHEPrusi KOBAJICHTHBIX
CBA3EH M PHEpreTuka XumMudeckux peakuui. Ilpenckazanue reomerpun Monekyi. Kommnemen-
TapHOCTh. CTpOEHHE BEIeCTBA B KOHJAEHCHUPOBAHHOM COCTOSTHUH.
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5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Buj yuebHoi paboThI

O0pa3oBaTeNIbHBIC TEXHOJIOTHU

Jlexun

DNEeKTpOHHBIE MaTEpUalbl, UCIOIB30BAHUE MYIIb-
TUMEIUNHBIX CPEJICTB, pa3aTOYHbIA MaTepra

JlaGopaTopHbIie pabOTHI

OO6cyxeHne W aHaIHu3 MPEITOKEHHBIX BOMPOCOB
WX ayJUTOPHBIX 3aHITHAX, WHIAUBUIYAIbHBIC IO-
KIIaJIbl, TECTUPOBAHUE

CamocTosTenpHbIe PabOThI

3a1u1/1Ta N TIPpE3CHTaluA pe3yJIbTaTOB CaMOCTOA-
TCIBHOTI'O UCCIICAOBAaHW HA 3aHATUAX

6 ®oH/ OLIEHOYHBIX CPEACTB TUCHMIIMHBI (MOILYJISA)

6.1 IMacnopT poHIa OLIEHOYHBIX CPEACTB MO qucHUILInHE (Moay.iio) «Heopra-
HUYecKass XUMHUS»

Ne KonTponupyemsie pa3aemns (TeMBbI) A¥ic- 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, OTIK-1 | Pecpepar 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. | XuMunueckas KHHETHKA. X UMUYIECKOE 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.
Bonpocs! jiis 3auera 10
Paznmen 9 Tector 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. OcHoBHble onsaTus U 3akoHbl xumud. (YK 3; OIIK 1)

2. PacTBOpBI Kak CMECH HOHHO- U MOJICKYJIsipHO-ucnepcHoro yposus (YK-3, OITK-1)
3. Uneanbubie 1 HenneanbHble pacTBopbl. (YK-3, OIIK-1)

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

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

7. I'maparanust HOHOB. DHeprus ruapatanuu. [lepBuuHas U BTOpUYHAS THAPATHBIE 000-
nouku. Kpucramnoruaparsr. (YK-3, OIIK-1)

8. AKTHBHOCTH, KO((HUIHMEHTHI aKTUBHOCTH. IIpomsBenenue pactBopumoctu. (YK-3,
OIIK-1)

9. Tunsl cnaleIX 3MEeKTPOIUTOB. KOHCTAHTHI M CTENEHU AUCCOLMALIUU CIIA0BIX IJIEKTPO-
mutoB. (YK-3, OIIK-1)

10. Bopma kak cinaOblid 37eKTpoJIUT. BOoIOPOIHBIN M THIPOKCUIIBHBIN MOKa3aTeIN PacTBO-
poB. CriocoObI u3Mepenus BogopoaHoro nokaszarens. (YK-3, OITK-1)

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

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

13. Tupponus coneit. (YK-3, OIIK-1)

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

15. KommuiekcHbIE COEAMHEHUS: COCTaB U CTPOCHUE KOMIUIEKCHBIX coeauHeHui. Koop-
nuHaoHHas reopus Bepuepa. (YK-3, OIIK-1)

16. Xumuueckas cBsi3b B KOMIUIEKCHBIX COeIMHEHUAX. Teopust KOOpAUHAIMOHHON XUMHU-
YECKOM CBSI3U: METOJ BAJICHTHBIX CBs3eH, Teopus Kpuctaumuueckoro noust. (YK-3, OI1K-1)

17. lucconuanusi 1 yCTOMYMBOCTh KOMIUTIEKCHBIX coeannennit. (YK-3, OITK-1)

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

19. 3HaueHue KOMITJIEKCHBIX COeAMHEHHH. X10poduil, reMuH, (epMEeHTHI - PUPOTHBIC
komiuiekcHbie coequnenus. (YK-3, OITK-1)

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

21. OKuCIUTEIHHO-BOCCTAHOBUTENBHBIE (JIEKTPOIHBIE) NOTEHLUAIbI. 3aBUCUMOCTD I10-
TEHIIHAJIa OT aKTUBHOCTEW MOTEHIMATIONPEneNIAoNuX BemecTs. YpaBuenue Hepucra. (VK-3,
OIIK-1)

22.  OmpexneneHue  HampaBleHUST W TIYOMHBI  NPOTEKAaHUS  OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIX PEAKLIUM C MOMOIIbI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX MOTEHIIUAJIOB.
(YK-3, OIIK-1)

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

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

2. 3aKOH JeMCTBYIOIUX MACC - OCHOBHOM 3aKOH XMMHUYECKOW KMHETUKH JJIS DJIEMEeHTap-
Ho# craguu. Koncranra ckopoctu peakuun. (YK-3, OITK-1)

26. Karanu3 u ¢epMeHTbl. MeToasl peryiaupoBaHUs CKOPOCTH XMMHUYECKOM peak-
mun. (YK-3, OTIK-1)

27. X¥MH4ecKkoe paBHOBECHE KaK pPe3yJbTaT CaMOIPOU3BOJILHOTO MPOTEKaHUs oOpaTu-
Moii peaknuu. [Iporomurnyeckoe pasuosecue. (YK-3, OITK-1)

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

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

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

31. DHTanbmus Kak GyHKIMs cocTosiHMs BemecTBa. 3akoH ['ecca. (YK-3, OIIK-1)

32. Dutponust. (YK-3, OIIK-1)

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

34. OCHOBHBIE NPUHIMIBI KBAHTOBOM TEOPHM CTPOEHHUs BEUIECTBA: MPEACTABICHUS O
KOPITYCKYJISIDHO-BOJTHOBOM JyaJlu3Me SIBJICHUH MHUKPOMHUpA, MPUHIMIIE HEOINpPeleleHHOCTH,
ypaBHenun Llpeaunrepa, BonHoBoit Gpynkuuu, aromuoit (YK-3, OTIK-1)

35. KBaHToBBI€ uncia: raaBHOE, OpOUTATIbHOE, MArHUTHOE U CIIMHOBOE. DHEPTreTHUECKUE
ypoBHH 1 iogypoBau aroma. (YK-3, OITK-1)

36. IIpuHUIUOBI 3aNIOJHEHUSI AJIEKTPOHHBIX OpOHTaneld aToMa B OCHOBHOM COCTOSIHUU:
npuniwmn [aymu, npasuno Xynna. (YK-3, OITK-1)

37. llepuonnueckas cucrema 3iaementoB J1. . Menaeneesa. (YK-3, OIIK-1)
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38. CBoilicTBa aTOMOB 3JIEMEHTOB (IIOTEHLIMAJ MOHU3ALMH, CPOJCTBO K IJIEKTPOHY, IEK-
TPOOTPHIIATEIILHOCTE, paanychl Ban-aep-Baansca). (YK-3, OIIK-1)

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

40. Peakuuonnas ciocooHocth BemecTs. (YK-3, OITK-1)

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

42. MeToJ1 BaJIGHTHBIX CBSA3€H U 0COOEHHOCTH HCIIOJIB3YEMOM B HEM BOJIHOBOM (DYHKITHH,
o- u m-cs3u. (YK-3, OIIK-1)

43. Turbl THOPUAN3AIMY aTOMHBIX opOuTasnei u reomerpus mosekyn. (YK-3, OIIK-1)

44, Metoa MOJISKYJISIPHBIX OpOUTajIeii. 1 0OCOOCHHOCTH HMCIOJb3yeMOH B HEM BOJHOBOM
¢ynkuu. (YK-3, OIIK-1)

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

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

47. Bonopon. CsoeoOpa3ue CTpoeHUs aToMa BOAOPOAA, (U3NYECKUX U XMMHUYECKHX
cBoiicTB 3Toro amemenTa. (YK-3, OITK-1)

48. Bojna, reomerpust U cBoiicTBa ee MoisieKynbl. CTpYKTypa JibJla M KUAKOH BOJBL. XH-
MHYECKHE CBOiicTBa BO/ibl. Bona kak pactBoputens u ymran. (YK-3, OITK-1)

49. DkosoruuecKue acrekTsl Bojonosb3oBanus. (YK-3, OITK-1)

50. Onementsl [A-noarpymms. (YK-3, OITK-1)

51. XuMuyeckue cBOicTBa 1IeNOYHBIX MeTauioB. [llenounble MeTauIbl KaKk 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 MeTaJuTMueckoro Oepuiius. bunapusie coenu-
HeHus, oOpa3zyemble OepUIUIMEM, UX CTPOCHHME M XMMHMUYecKue cBoicTBa. OKCHJ, TUAPOKCUI U
axBakomIuteke [Be(OHy)4]*, ux amporeprocts. Kommiekcusie coeunenns oepumms. (YK-3,
OIIK-1)

54. ®usnyeckue U XMMHUYECKUE CBOMCTBA MarHusl U KaibliMs, UX BOCCTAHOBMTEIbHBIC
cBoiictBa. TepMoanHaMuka 0Opa3oBaHUsS OMHAPHBIX COEIUHEHHM MarHusi M KajbLus IyTEM
cuHTe3a u3 anmemenToB. (YK-3, OITK-1)

55. Mg®* u Ca®" B xuBoii kierke. Pons marams B xmopoduuie. KaTHOHEI MarHus u
KaJIbIHs B QEPMEHTATHBHBIX PEaKIIUsX, X peryisatuBHble ponu B kietke. (YK-3, OIIK-1)

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

57. Otnuuue 3J1eKTPOHHOTO CTPOEHHS aTOMOB OOpa M allOMUHMSI OT CTPOEHHUS IPYTuX
3JIeMEHTOB noArpynmsl. [Ipeodiaganre KOBaJEHTHOTO XapaKTepa CBA3eH B COEAMHEHUSIX Oopa 1
JIBOMCTBEHHBI HOHHO-KOBAJIICHTHBII XapakTep cBsi3eil amomunus. (YK-3, OITK-1)

58. dusnueckre U XMMHUYECKHE CBOMCTBa 3JeMEeHTHOro 6opa. TepMmoanHamuka oopaso-
BaHUs OMHApHBIX COEIMHEHMH OOpa, UX CTpPOEHHE M XUMHUYeckue cBoiicTBa. KucnopoaHsie co-
eMHeHUs Oopa: OKCUI, OOpHAs KUCIIOTa, MOJUKKUCIOTH 6opa, ux conm. (YK-3, OIIK-1)

59. ®dusnyeckue U XUMUYECKHE CBOWCTBA METAIIIMUECKOro aqtoMUHUA. OKCUIBI U TH]I-
POKCH/IbI aTIOMUHUS, pa3HOOOpa3re UX CTpOeHHs, aM(pOTEPHOCTh 3TUX COEAMHEHUMU, peakluuu
ux B3aumHoro npespamenus. (YK-3, OITK-1)

60. Dnementsl [VA-noarpymmsl. (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 W CHU-

ITpoaBHUHYTHII Tyal[MOHHBIC 3aJaHUs, PeliaTh TUIOBBIE H MPO-

(75-100 6amnoB)

«3aUumeHo»

(heccrOHATBHO-HAITPABJICHHBIC 33]1a4H,

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

- BECTH MPEAMETHYIO TUCKYCCHUIO;

BJIaJIeeT

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

- apryMEHTHpPOBaHHOW, 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 IIPaBWIbHbIE IPUMEPHI U3 IPAKTUKH,

- pe€iaThb TUITIOBBLIC 3a/1a4u;

BJajeeT

- TEPMHUHOJIOTHEN U3 pa3iIM4YHbIX pa3AelioB Kypca,
MpY HEBEPHOM YMHOTPEONEHWH caM HCIpPaBISIET
HETOYHOCTH,

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

«3aumenoy
- BCEM COJIep’KaHHEM, BUJUT B3aUMOCBSI3U, MOXKET
IIPOBECTU aHaIu3 U T.J., HO HE BCerJa JAeaaeT 3T0
CaMOCTOSITETIbHO, O3 MMOMOIIH MPEToiaBaTeds,
- croco0amMM MBICIIMTENIBHON EATeNbHOCTH (aHa-
JU30M, CHHTE30M, CpPaBHEHHEM, 000OIIeHHeM U
T.1.);
- apryMEHTUPOBAHHOM, IPAMOTHOM, YeTKOHl pe-
YbI0.
3HaeT TecToBbIe 3amanus (12-
- TEOPETUYECKUA M MPAaKTHUYECKUI Marepuani, HO 24),
JIOITyCKaeT OLINOKH; pedepar
yMmeeT (2-5),
ToporoBsiii - COCJIMHATH 3HAHUS U3 Pa3HBIX Pa3JesioB Kypca 3a4er
TOJIBKO TPH HABOJAAIIMX BOIIPOCax IpernojaBare- (15-20)

(35-49 6amoB)

«3aumeHno»

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

BJIajieeT

- HEJOCTATOYHO CITOCOOAMU MBICIUTEIBLHOM Jes-
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TEJBHOCTH (aHAIN30M, 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)
(morroporoBbIif)
- BBINOJHATH MPAKTHKO-OPUCHTUPOBAHHBIC U CH-
(KoMTIETeHITHS HE
TyaluOHHbIE 3aJlaHMs, PElIaTh HHTETPUPOBAHHBIC
chopMupoBaHa)

3ama4n poeCCHOHANBHOI HaIlPaBIEHHOCTH,

- WTIOCTPUPOBATh OTBET NPUMEPAMH;

He BJajeeT

- TEPMUHOJIOTHEN Kypca,

- croco0amMH MBICIMTENILHON JIEATENFHOCTH (aHa-
JM30M, CHHTE30M, CpaBHEHHEM, 000OLIeHHWEM U
T.1.);

- FPAMOTHOM, YETKOU PEeUblo.

(menee 35 6amioB)

«HE3aYmeHo»

Bce KOMIUIEKTBI OLIEHOYHBIX CPEACTB (KOHTPOJIBHO-U3MEPUTEIbHBIX MaTepUaioB), HEOO-
XOJUMBIX Ul OLIEHKU 3HAHWH, yMEHUI, HaBBIKOB U (MJIM) OMbITA JESATEIbHOCTH, XapaKTepUu3y-
IOIIHEe dTanbl (GOPMUPOBAHUS KOMIETCHIIUI B MPOIECCE OCBOCHHS MUCIMILIMHBI (MOIYIIS) TO-
JpOOHO MpeICTaBIeHbI B TOKyMeHTe «DOH]T OLLEHOYHBIX CPEJCTB JUCLUIUIUHBI (MOZYIIS)».

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

7.1 YueOHasi iuTeparTypa

1. Heopranuueckas xumus B 24. Yactel. TeopeTnueckne OCHOBBI 5-M34., H€p. U JAOIL.
y4eOHUK a7 akagemudeckoro OakanaBpuarta. /Kuszes J[.A., Cmapeirun C.H.- [DnexkTpoHHbIHI
pecypce]. - M.: FOpaiit, 2017.-253c¢. https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-
8981-DC1B24AFC357

2. Heopranwdeckast xumust B 24. Yacts2. XUMHS 2JIEMEHTOB S-H31., TIEP. U JOI. YIeOHUK
Ut akajgeMuyeckoro OakanaBpuata. /Kusze J[.A., Cmapeirua C.H.- [DnekTpoHHBI pecypc].-
M.: IOpaiir, 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. -
[DNEeKTPOHHBII pecypc].- M.: U3/1aTeIbCTBO «JIanp» 2013.- 384c.
https://e.lanbook.com/book/36999?category pk=43778#authors

4. ITaBnoB H.H. Ob6mas u Heopranuueckass XMMusi: y4eOHUK Ui BY30B  H3JaTEIbCTBO
«JIamb» 2011.- 256¢.

5. CemenoB U.H., Ileppunosa N.JI. Xumus: YueOunuk s By30B. M3garensctBo: Xum-
n3mart, 2014 .- 656 c.

6. Heopranuueckas xumus noj peaakuueit Eroposa B.B. uznarenscto «Jlanb» 2009.-

256¢.
7. Xomuenko ['.I1., Hurosuu U.K. Heoprannueckas xumusi. — M; Beicias mkomna, 2004.
8. I'mmuka H.JI. O6mas xumusg M: Xumus, 2006
9. AxmetoB H.C. O61mas u Heopranuueckas xumusi — M: Boicias mkosna, 2000.

15


https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
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7.2 MeTtoanueckue yKa3aHusl M0 OCBOEHUIO THCHUILTHHBI

1. KysnenoBa P.B. MeTonnueckue yka3aHusi K CaMOCTOSTEILHON paboTe 1Mo TUCIIH-
wmHe «Xumus». Paznen «Heoprannueckas xumus» Uzn-so Muul'AY, 2023
2. KysznenoBa P.B. Meroauueckue ykazaHus Ajs J1abOpaTOPHBIX pabOT MO TUCIU-

wmHe «Xumus». Paznen «Heoprannueckas xumus» Uzn-so Muul'AY, 2023

7.3 UndopmannonHblie 1 HU(PPOBbIE TEXHOJIOTHH (IPOrpaMMHoe odecrie-
YeHue, COBpeMeHHbIe NpodeccuoHalbHbIe 0a3bl JaHHBIX U HH(POPMALIMOHHBIE
CIIPAaBOYHBIE CUCTEMbI)

VYuebHas aucuuIuiiHa (MOAYIb) MpeIyCMaTpUBaeT OCBOCHUE MH(POPMALIMOHHBIX U LU }-
POBBIX TeXHOJIOTUH. Peanu3anus quppoBbIX TEXHOIOTUN B 00pa30BaTEIbHOM MIPOCTPAHCTBE SIB-
JsIeTCs OJHOM M3 BaXHEWIIMX 1LeJeid o0pa3oBaHMs, JAIOMIEH BO3MOXKHOCTh pa3BUBAaTh KOHKY-
PEHTOCIIOCOOHbIE KayecTBa 00Y4aroIUXCcs KaKk OyAyluX BbICOKOKBAIN(UIIMPOBAHHBIX CIIEeLUa-
JHCTOB.

[{udpoBble TEXHOIOIUU NMPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3((EKTUBHOIO PEIICHUS
3a7a4 IpoQecCHOHAIBHOT0, COIUAIBHOTO, IMYHOCTHOTO XapaKTepa ¢ UCHOIb30BAaHUEM PA3IHy-
HBIX BUJ/IOB KOMMYHHMKAIlMOHHBIX TeXHOJIOTMH. OcBoeHHe LHU(POBBIX TEXHOJOTUI B paMKax
JAHHOW JMCHUIUTUHBI (MOMAYIIsSI) OPHEHTHPOBAHO Ha CHOCOOHOCTH OE30MaCHO M HAJISKAIIUM
0o0pa3oM moJry4arhb JIOCTYII, YIPaBIsATh, UHTETPUPOBATh, OOMEHUBATHCS, OLIEHUBATh U CO3/1aBATh
UH(POPMALIKIO C TIOMOIIBIO IU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUH. DopMupoBaHue mud-
pPOBOIl KOMIIETEHTHOCTH HpeAronaraeT padoTy C JaHHBIMH, BIAJICHHE HMHCTPYMEHTAMHU Ui
KOMMYHHKAITHH.

7.3.1 D1eKTPOHHO-0MOINOTEYHAS] CHCTEMBI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 10.03.2020
Ne OB CVY 437/20/25 (CereBas snexkTpoHHasi OMOIMOTEKA)

2. DnekTpoHHO-OMONMoOTeuHast cucrema usmarenscTBa «Jlamb» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYT O MPEJOCTABICHHUIO JOCTYMa K 3JEKTpOHHBIM m3gaHusiM OO0
«M3narenscTBo JIaub» oT 03.04.2023 Neo 1)

3. DnexTpoHHO-OMONMMOTEUHass cucTema wu3aarenbcTBa <«Jlamby (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYT O MPETOCTABICHHUIO JOCTYMa K 3JeKTpOoHHBIM m3gaHusiM OO0
«M3narenscTBo JIaub» oT 06.04.2023 Ne 2)

4. ba3a naHHbIX AMeKTpOoHHBIX HH(popmannoHHbIX pecypcoB I'BHY ITHCXbB (norosop
1o 00eCNeYeHNI0 JJOCTYIa K 3JIeKTPOHHbIM HH(popMannoHHbIM pecypcam GI'BHY ITHCXD ye-
pe3 repmunan ynanennoro gocryna (TY ] ®I'BHY HHCXB) ot 07.04.2023 Ne 6/m)

5. DnekrpoHHO-OuOnmoTeynass cucrema  «AgriLiby  ®I'BOY BO PrA3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTTIANIEHHE HA TpeaocTaBieHue goctymna ot 13.04.2023
Ne 6/1 k Jlunterzuonnomy goroopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas OubimoreyHas cucrema «HanumonaneHbl MG poBOI pecypc «PyKoHT»:
Kosneknuu «ba3obiit MmaccuB» u «Konoc-c. Cenbekoe xo3siictBoy (https://rucont.ru/) (morosop
Ha OKa3aHWe YCIyT 1o npeaocTaBieHuto qoctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «dnextporHoe u3aTenbectBo FOPAWT (https://urait.ru/) (ToroBop Ha okazaHue
YCIIYT TIO TIPEIOCTaBJICHUIO IOCTYMa K oOopazoBatenpHOM margopme OO0 «IeKTpoHHOE H3/1a-
ternsctBo FOPAWT» ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMOMMOTEeUHast crctema «Bepranckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIIONb30BaHKe pou3BeaeHui oT 26.03.2020 Ne 14/20/25)

9. baza mannbix HOB «HanmonanbHas snektpoHHas Oubmmotexa» (https://rusneb.ru/)
(morosop o nmoaxmoueHnn k HOb u npenocrasnenun nocryna k oosexkram HOb ot 01.08.2018

16


https://e.lanbook.ru/
https://e.lanbook.ru/
https://e.lanbook.ru/
http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/

Ne 101/HDOb/4712)

10. Cornamenue o COTPYAHHYECTBE MO OKa3aHHWIO OMOIMOTEYHO-MH(POPMAIIMOHHBIX U
COLMOKYJIBTYPHBIX YCIIYT TIOJb30BATENISIM YHUBEPCUTETA U3 YMCIIA MHBAJIUIOB 10 3PEHUIO, Cila-
OOBUIIALINX, UHBATUAOB JIPYTUX KAaTErOpU C OTPaHUYEHHBIM JIOCTYNOM K MH(OpMAIMH, JIUII,
UMEIOIIUX TPYAHOCTU ¢ uTeHHeM IuiockonedatHoro tekcta TOI'BYK «TamGoBckas obmactHas
yHHUBepcaiabHas HayuHas Oubiamoreka um. A.C. IMTymxuna» (https://www.tambovlib.ru) (corma-
nieHue o cotpynaudectse oT 16.09.2021 Ne 6/H)

Hus - https://elibrary.ru/

7.3.2 UndopManiuoHHble CIPABOYHbIE CHCTEMbI

1. CrpaBounas npaBoBas cucreMa Koncynbrantllntoc (1oroBop nocTaBku M COIMpPOBOXK-
nenus sxk3eMIusipoB cucteM Koncynerantllmroc ot 03.02.2023 Ne 11481 /13900/2C)

2. DnexTpoHHBIM nepuoanueckuii cnpaBouHuk «Cucrtema 'TAPAHT» (norosop Ha yciy-
I'H [T0 COMPOBOXKIACHHIO 0T 22.12.2022 Ne 194-01/2023)

7.3.3 CoBpemeHHbIe npodeccHoOHATBbHBIE 0a3bI JAHHBIX

1. baza maHHBIX HOPMATHUBHO-IIPABOBBIX AKTOB MH()OPMAIIMOHHO-00pPa30BaTEILHOM MPO-
rpammbl «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)
2. baza nannbix Hayunoii snextponnoi 6udiamoreku eLIBRARY.RU — poccutickuii nn-
dbopMaIrmOHHO-aHAIMTUYECKHUM MOpTai B 00JIACTH HAYKU, TEXHOJIOTUU, MEAUIIMHBI 1 00pa3oBa-

3. ITopran oTKphITHIX AaHHBIX Poccuiickoii denepanuu - https://data.gov.ru/

4. OrtxkpbiThie naHHble @DenepanbHON  CILyKObI

https://rosstat.gov.ru/opendata

FOCYyIapCTBEHHOW CTATHUCTUKH -

7.3.4 JInueH3n0OHHOE U CBOOOTHO pacnpocTpaHsieMoe MPorpaMMHoe o0ec-
Nne4YeHue, B TOM YHCJIe 0Te4eCTBEHHOI0 NMPON3BOICTBA

PaspaGorank HoctynHocTh Ccouika Ha Equnbiin PexBU3UTEHI OI-
No HauMeroBaie 1o (E ABOOGI- (JIMLIEH3MOHHOE, | PEecTp POCCHHCKHUX TBEPXKJAIOLIETO JI0-
- ;)Tem)) cBO0OJTHO pac- nporpamm it OBM | kymeHTa (Ipu Haju-
A npoctpansemoe) | u b/l (mpu HamIuMM) YUH)
. . JInnensus
1 I\(/)Ilf(;:(c:)zolj:(;:‘\(/els,g?(?r\:\;?’ Microsoft JlneH3noHHOE - or 04.06.2015 No
Corporation H 65291651 cpok
neficTBUs: 6ecCpOdHO
CyOnuiieH3HOHHBIN
AHTHBHPYCHOE TIPO- norosop ¢ OO0
rpaMMHOe o0ecrieye- APSI }giggpxg: https://reestr.digital.g «Codrekc» oT
2 Hue prm eI Jluuensnonroe | OV.ru/reestr/366574/2 | 06.07.2022 No 6/,
KasperskyEndpointSe (Poccus) sphrase_id=415165 CPOK JICHCTBHSI: C
curity uis OusHeca 22.11.2022 no
22.11.2023
MoitOdpucCranmapT- KOZ?%‘;TKEHO»OO
HBIH - 00O «Hogsie . - Y
Ol naker OB AHLIE Tex- https://reestr.digital.g ot 24.04.2019 Ne
3 [0 paGoThi ¢ oKy~ | Hosormim» (Poc- Jluniensuonnoe | ov.ru/reestr/301631/? | 03641000008190000
MOHTAMH 1 TOUTOH cs) sphrase_id=2698444 12
(myoffice.ru) CpPOK JeiicTBHA: Oec-
Y ' CPOYHO
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https://www.tambovlib.ru/

IIporpammuas cucre-

Ma 11T OOHAPYKEHHS

TEKCTOBBIX 3aMMCTBO-
BaHUH B yUCOHBIX U

AO «AHTHIIIA-

https://reestr.digital.g

JINIEH3NOHHBIN J10-
roBop ¢ AO «An-
THILIarHaT» OT
17.04.2023 Ne 6627,

4 JluneHsunonHoe | OV.ru/reestr/303350/? .
HAYYHBIX paboTax ruat» (Poccus) sphrase_id=2698186 CPOK JEHCTBHSA: C
«Antumnaruat BY3» - 17.04.2023 no
(https://docs.antiplagia 16.04.2024
us.ru)
AcrobatReader CBoGoHo pac-
5 | - mpocmotp mokymen- | AdobeSystems | mpocrtpansemoe - -
toB PDF, DjVU
FoxitReader CBobomaHO pac-
6 | - mpocmoTp nokymeH- | FoxitCorporation | mpoctpansemoe - -

toB PDF, DjVU

7.3.5 Pecypcbl nH(pOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn « UHTEp-

HEeT»
1. CDTOwiki: 6a3a 3nanwuii mo unugposoii 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 noctyma: https://himidka.ru/neorganicheskaja-himija

7.3.6 LIn¢poBble HHCTPYMEHTHI, IPUMeHsieMble B 00Pa30BaTeJIbHOM IPO-

NGO~ wWdE

http://www.trello.com

mecce

LMS-mnatdopma Moodle
Bupryanenas nocka Mupo: miro.com
Bupryansnas nocka SBoardhttps://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
Ob6naunsle cepBucsl: Annexc./luck, O6mnako Mail.ru
Cepsucol onpocos: Suaexc @opmel, MyQuiz
Cepaucsl BiaeocBs3u: Suaekc tenemoct, \Webinar.ru
. CepBuc coBMecTHOM pabOThl Haj mpoekTamu Juisi HeOonpmmx rpynm Trello

7.3.7 llmppoBble TEXHOJIOTMHU, TPUMEHsIEeMble TPU U3yYeHHH THCIUTTHHBI

Hudposslie TexHOIOTHH Buat yacbHoi paboTei, Bemomse- dopMupyemble
Ne p MBbI€ C IPUMEHEHNEM LU(PPOBOI PMHDY NAK
KOMITIETEHIIUH
TEXHOJIOTUH
- N-4y.

1. | O6nauHble TEXHOIOTUU Jlexcuuu VK3 H-dvic
CamocrosTenpHas paboTta OIIK-1 NI-1lomk-1
2. | Bonpmue naHHBIE Jexman YK-3 NT-4yics
' CamocrosTenpHas paboTta OIIK-1 N-1lomnk-1
3 Texnomorun OecnpoBoi- | JIekumu VK-3 N/1-4yk.3
" | HOM cBA3M CamocrosTenpHas paboTta OIIK-1 N-1omk-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

8 MarepuajbHO-TeEXHHYECKOe o0ecrnedyeHre TUCHUILTHHBI (MOTYJ151)

Jlexumnonnas ayautopus (Muatepranuonansras 101 aya. 3/239a)

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

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

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

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

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

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

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

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

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

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

11. Okpan Ha mratuse (Nel1101047182)

12.ITpoexTop Acer XD 1760 D (Ne110104 5115)

Aymutopus ans nabopatopubsix pabot(UuTepnammonansHast 101 aya. 2/10, 2/11, 2/13,
2/14).

Huctumnsarop 13-4 (Ne 2101060045), BeChbl 27€KTPOHHBIE

(Ne2101043001), snektpuyeckasi TIIUTKA, BECHI

aHanutudeckue (Nel101044658), BoiTsxHoN mkad JID-312 (Ne 1101044916), BoasHas
O6anst LOIP-212 (Ne 1101047225),

Tepmoctar CT (Ne 1101047213), mydenbHas neub

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

(Ne1101047224), potokonopumerp (Nel1101047229),

pedpaxtomerp UPD (Ne 1101044699), xumuueckue

PEaKTUBBI, XUMUYECKas IOCY/1a, XOIOIMIBHUK «CTeHOI»

(Ne 2101040062
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PaGouas mporpamma aucuurinHbel «HeopraHudeckass XUMHS» COCTAaBIIEHA B COOTBETCTBHUH C
tpeboBanusmMu ®PI'OC BO no Hanpasnenuto noarotoBku 35.03.07 TexHOIOTHS MPOU3BOJICTBA U
nepepaboTKU CEeJIbCKOXO3SMCTBEHHON NpoAyKUMH (YpOBEHb OakaiaBpuara), YTBEPXKIACHHOIO
npuka3zoM MuHHCTEpcTBa 00pa3oBanus u Hayku Poccutickoit deneparuu Ne 669 ot 17.07.2017

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

A

PeniensenT: nomeHTt kadeapsl 300TEXHUU M BETEPUHAPUH, K.C.-X. H. ["armoesa T.H.

[Tporpamma paccMoTpeHa Ha 3acenanuu kadenpsl (mpotokosr Ne 6 ot «19y» ampens 2019 1.)
[TporpammMa paccMoOTpeHa Ha 3aceJaHMM yueOHO-MeToandeckoil komuccuu [1mo00BouiHOro uH-
ctutyta uM. U.B. Muuypuna Muuypunckoro I'AY nporokos Ne 9 ot «22» anpens 2019r.
[TporpammMa yTBepkJeHa pelieHueM Y4eOHO-MeTOJUUECKOro COBeTa YHHUBEPCUTETa MPOTOKOI
Ne 8 o1 «25» anpens 2019 1.

[Tporpamma nepepaboTaHa U JOIIOJTHEHA B COOTBETCTBUH ¢ TpeboBanusimu G®I'OC BO.
[Tporpamma paccMoTpeHa Ha 3acenanuu kadenps! (mpotokoia Ne 7 ot «30» mapta 2020 r).
[TporpammMa paccMOTpeHa Ha 3aceJaHiH y4eOHO-METOANYeCKOi Komuccun [1710100BOITHOTO MH-
ctutyra uM. M.B. Muuypuna Muuypunckoro I'AY nporokos Ne 9 ot «20» anpens 2020r.
[Iporpamma yTBepkaeHa pemeHueM Y 4eOHO-METOJMUECKOT0 COBETa YHHUBEPCHUTETA TMPOTOKOI
Ne 8 ot «23» anpens 2020 1.

[Tporpamma nepepaboTaHa U JOMOTHEHA B COOTBETCTBUH ¢ TpeboBanusimu G®I'OC BO.
[Iporpamma paccmotpeHna Ha 3acenanuu kadeaps! (mpotokon Ne 8 ot «15» mapra 2021 r).
[IporpaMmma paccMOTpeHa Ha 3aceJaHUuM y4eOHO-METOIUYECKOW KOMHCCHUU COIMAIBHO-
negaroruyeckoro nHerutyra Muaypunckoro I'AY nporokon Ne 8 ot «12» anpens 2021r.
[IporpamMMma yTBepKIeHa peuieHHeM Y4eOHO-METOINYECKOTO COBETa YHUBEPCUTETA MPOTOKOI
Ne 8 ot «22» anpens 2021 .

[Iporpamma nepepaboTaHa U I0TIOJIHEHA B cOOTBeTCcTBUH ¢ TpeboBanusimu ®I'OC BO
[Tporpamma paccMoTpeHa Ha 3acenanuu kadenpsl (mpotokon Ne 10 ot «28» mas 2021 r)
[TporpamMma paccMOTpeHa Ha 3aceJaHUuHM y4eOHO-MeToauuecKkoi komuccuu IlnogooBoiHoro un-
ctutyta uM. 1.B. Muuypuna Muuypunckoro I'AY (mporoxos Ne 10 ot 15 uronst 2021r)
[TporpammMa yTBepKeHa pelieHHeM Y4eOHO-METOJUUYECKOro COBETa YHUBEpCHTETa (IIPOTOKOI
Ne 10 ot «24» urons 2021 r.)

[Iporpamma nepepaboTaHa U JIOTIOTHEHA B cOOTBeTCTBHH ¢ TpeboBanusiMu @I'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceiaHuu kadenpsl TpoTokos Ne 8 ot «4» anpens 2022 .
[IporpaMmma paccMOTpeHa Ha 3aceJaHuM Yy4eOHO-METOJUYECKOW KOMHCCUU COLMAIIBHO-
neaarorndeckoro mHctutyra Muuypunckoro I'AY nmporokos Ne 8 ot «11» anpens 2022r.
[IporpamMma yTBepKIeHa peuieHHeM Y4eOHO-METOINYECKOr0 COBETa YHUBEPCUTETA MPOTOKOI
Ne 8 ot «21» anpens 2022 .

[Iporpamma nepepaboTaHa U IOTIOTHEHA B COOTBeTCTBHH ¢ TpeboBanusiMu @I'OC BO.
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[TporpamMmma paccMOTpeHa Ha 3acelaHuu Kadenpsl OHMOIOTUM W XWMHH, MPOTOKON Ne § or
O4amnpens 2022 T.

[IporpamMmma paccMoTpeHa Ha 3aceJaHuM ydeOHO-MeToauyeckor komuccuu CommanbHO-
negarorudeckoro nHetutyra Muuypurckoro ['AY, npotokon Ne 11 ot O5uronst 2023 ¢
[Tporpamma yTBepkaeHa Permennem Y4ueOHO-METOIMYECKOTO COBETa YHUBEPCHTETA, MTPOTOKOI
Ne 10 ot 22 urons 2023 r.
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