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HporpaMMa oz[o6peHa yqeﬁHO'MCTOHI/I‘IeCKI/IM COBETOM MEMUIINMHCKOIO MHCTHUTYVTA

nporokos Ne8 ot «22» masi 2024 roaa




1. IEJIXM OCBOEHUA YYEFHOU JUCHUTLIAHBI

HeasiMu ocBOeHHUSI TMCHUILTHHBI «XUMUSD» SABJISIOTCH:
- IO3HAKOMUTH CTYJACHTOB C OCHOBHBIMU METOJIaMH TOJIYYCHHS XUMUYECKOU HH(OpMa-
LIMX B 00J1aCTH OOIIEeH XUMHHU;
- J1aTh 3HAHUS 110 COBPEMEHHOI OMOIHEPreTHKE;

- PacKpBITh POJIb PACTBOPOB B MPOLIECCE YCBOCHHUS UMY U BBIBEACHUE U3 OpPraHU3Ma
IIPOAYKTOB KU3HEAEATEIIbHOCTH;

O03HAKOMHUTH CTYJICHTOB C COBPEMEHHOM TEOPHUEN pACTBOPOB JICKTPOIUTOB, CIIYKAILEH
HAYYHOU OCHOBOII JIJIs1 OCBOCHHMSI 3JIEKTPOIUTHOTO OajaHca 4eJI0BeUeCKOro Opranu3ma;

PACKpPBITH POJIb OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ B XKU3HCACATCIbHOCTHU
JKUBBIX OPraHU3MOB.

(dbopMUPOBaHHE CUCTEMHBIX 3HAHUN O 3aKOHOMEPHOCTSIX COCTaBa, CTPOCHUS U
MPEBPALICHUSIX XUMUYECKUX CHCTEM;

HN3YUCHUC XUMHUYCCKOT'O IMOBCACHHA OCHOBHBIX KJIACCOB COGI[I/IHGHI/If/'I BO B3aMMOCB3H C
HX CTPOCHUEM AJIA UCIIOJIb30BAHHA OTHUX 3HaHWH B KQUeCTBE OCHOBEI IIpU U3YyUCHUU Ha
MOJICKYJIAPHOM YPOBHE IPOUCCCOB, MPOTCKAIOIIUX B )KUBOM OpraHuU3MeE.

2. MECTO YUYEBHOM JUCIHUILIMHBI B CTPYKTYPE OIIOII BO

I[I/ICI_II/IHJ'II/IHB. «XHUMHUS» OTHOCHTCSA K 00A3aTeNbHOM YacTh AUCHUIUINH, HU3Yy4aCTCiA B 1-om

CEMCCTPC.

Kak yuebnas aucuumiamHa «XuUMHA» cBs3aHa co ciuenyoomuMu aucuumuimHamMu OITOIT

MOITOTOBKH Bpaya: (GU3uKa, ONOJIOTHS, OHMOXHMHSL.

YkazaHHBIE CBSI3U U COACPIKAHUC NUCHHUIIIMHBL ((XI/IMI/IH, 6I/IOHeOpFaHI/I‘{CCKa${ XUMUA» OaroT

06yqa101ueMyc;{ CUCTCMHOC MPEACTABJICHNUEC O KOMIIJICKCEC N3YUACMbIX TUCHUIUINH 110 CIICIUAIIbHOCTHU:

JleueGHOE neo.

Tao6auua 2.1.

CBs3b JUCHUILIMHbI « XHMHS» C mocJIEAYIOIIUMHU NTUCHUIIVIMHAMU U CPOKH UX U3YYCHUSA

Kon Hucuurnnunel, mocienyronme 3a aucuuruimHoi| Cemectp
JIACITUTLITAHBI «XUMHUSD»

b1.0.15 buoxumus 3,4

b1.0.20 Hopmanbhas ¢pusuonorus 3,4

b1.0.17 AHaTromus 3

b1.0.16 buonorus 2

B pe3yabTaTe 0CBOCHUA NTUCHUIIVIMHBI CTYACHT JOJIKECH

3HaTh:

- MIpaBUJIa TEXHUKH OE30MacCHOCTU M PabOThl B XMMUYECKHUX J1a0OPaTOpUsAX C PEaKTUBAMHU U
npudopamu;

- (pU3UKO-XMMUYECKYIO CYIIIHOCTb IIPOIIECCOB, MPOUCXOISAIIMX B )KHBOM OpPraHU3ME;



- CBOMCTBA BOJIbI ¥ BOJHBIX PACTBOPOB;
- CIOCOOBI BBIPAXKEHUS KOHIIEHTPAIIUU BEIIECTB B PACTBOPaX, CIIOCOOBI MPUTOTOBIICHUS
PacTBOPOB 33JaHHOM KOHIICHTPALINH;
- MEXaHU3M JeicTBUs Oy(epHBIX CUCTEM OpraHM3Ma, UX B3aUMOCBS3b U POJIb B MOJIEPKAHUU
KHCJIOTHO-OCHOBHOI'O COCTOSIHMSI OPIaHU3Ma;
- JJIEKTPOJUTHBINA OajlaHC OpraHu3Ma 4el0BeKa, KOJUTUTAaTUBHBIE CBOMCTBA PACTBOPOB
(muddy3us, ocmoc);
- poJib KOJUIOMAHBIX IMOBEPXHOCTHO-aKTUBHBIX BEIIECTB B YCBOGHHHM M TEPEHOCE
MAaJIONOJISPHBIX BELIECTB B )KUBOM OPraHU3ME;
- (U3MKO-XMMHUYECKHME  METOJAbl  aHajgW3a B  MEOUIMHE  (TUTPUMETPUUYCCKHM,
INEKTPOXUMHUUYECKUN, XpOMaTOrpapuuecKuii, BUCKO3UMETPUUECKHUIA);
- OCHOBBI XMMHUHU T€MOTJIOOMHA, €r0 y4acTHe B ra3000MeHE W TOIJCpKAHUM KHUCIOTHO-
OCHOBHOT'O COCTOSIHUS.
- BOKHEUIIINE XUMUYECKUE MTOHSATHUS;
- OCHOBHBIE 3aKOHbl XUMHUHU: COXPAHEHHsS MAacCChl BELIECTB, IIOCTOSIHCTBA COCTAaBa,
MEPUOJNYECKU I 3aKOH;
- OCHOBHBIE TEOPHH XUMUU: XUMHUYECKOMN CBSI3H, SJICKTPOJIUTUUECKON JUCCOLIMALIHH;

YMmerh:

- TI0JIb30BaThCS XUMUYECKUM 000PYyIOBaHHEM;

- HPpOU3BOAUTHL PACUCTBI 110 PpPE3yjibTaTaM JBKCICPHUMECHTA, IIPOBOAHUTL JSJICMCHTAPHYIO
CTaTHCTUYECKYIO 00Pa0OTKY SKCIIEPUMEHTANIbHBIX JaHHBIX;

- KITacCu(hUIUPOBATh XMMUYECKHE COSTUHEHHSI, OCHOBBIBASICh HA X CTPYKTYpPHBIE ()OPMYIIHI;

- TMPOTHO3UPOBATh HANPABICHUE U PE3YNbTaT (PUIUKO-XUMUYECKUX MPOILECCOB U XUMHUYECKHUX
NPEBpAICHU OMOIOTUYECKH Ba)KHBIX BEIIECTB.

- Ha3bIBATH HCOPraHN4YCCKUC BCIICCTBA 110 ((TpPIBPIB.JII:HOfI)) N Me)I(IIyHapOIIHOﬁ
HOMEHKJIAType;

- OHIpCACIATE: BAJICHTHOCTb U CTCIICHDb OKHCJICHHUA XUMHYCCKUX DJICMCHTOB, THUII XUMHUYECKOU
CBS3M B COCJIMHEHMSX, 3apsi] HMOHA, XapakTep cpeAbl B BOJHBIX pAacTBOpPaX HEOPraHMYECKUX
COGI[I/IHCHI/II\/'I, OKHCIHUTEIIb U BOCCTAaHOBUTCIIb,

- XapaKTepU30BaTh: 3JIEMEHTHI MaJIbIX MEPUOJOB IO UX MOJ0KEeHUI0 B Ileproanueckoit cucreme
JA.N. MengeneeBa, oOmme XUMHYECKHE CBOWCTBA METAJIOB, HEMETA/UIOB, OCHOBHBIX KIJIACCOB
HEOPTraHWYECKUX COETMHEHUII;

- 00OBSACHATB: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; MPUPOJ XUMHUUECKON
CBS3M (MOHHOM, KOBaJ€HTHOW, METAIJIUYECKON), 3aBUCHMOCTh CKOPOCTH XHMHUYECKOW peakiuu u
MOJIOKCHHA XUMHUYCCKOI'0 paBHOBCCHUS OT PA3JIMYHBIX q)aKTOpOBI

- BBIIIOJIHATh XMMUYECKUI HKCTIEPUMEHT [0 PACTIO3HABAHUIO BAXKHEUIIIMX HEOTaHUYECKUX
BEIIIECTB;

- TPOBOJUTH CAMOCTOSITENIBHBI TOMCK XHMHUYECKOW HMH(POpPMAIMM C HCHOJIb30BAHUEM
Pa3IUYHBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHBIX H3/IaHUM, KOMIIBIOTEPHBIX 0a3 JAaHHBIX, PECypcoB
Internet); ucnoab30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH JIJIsI 00paOOTKH U

- Tepenayd XUMUYECKOoW WH(GOpMaNMM W €€ TMPEeACTaBICHUS B Pa3IUYHBIX (opMax;
MPOBOANTh KPUTHYECKHN aHAINU3 JOCTOBEPHOCTH XUMHYECKOW HH(OpPMAIMK, MOCTYMAroIed u3
Pa3HBIX UCTOYHUKOB.

Baagern:

- 0230BBIMU TEXHOJIOTUSIMH MpeoOpa3oBaHus HHPOPMAIIUH: TEKCTOBbIE, TaOJIMYHbIE PEJAKTOPHI,
nouck B cetu MHTEpHET;

- TIOHSATHEM OTPAHWYCHHS B JOCTOBEPHOCTH M CIEIMU(PHUKY HAMOOJIee YacTO BCTPEUAIOIIMXCS
71a00paTOPHBIX TECTOB.

- TMOAXOJaMH K OOBSICHEHUIO XMMHUYECKHX SIBJICHUH, MPOHUCXOISIIUX B MPHUPOIE, OBITY W Ha
IPOM3BOJICTBE;

- METOZaMH OIPEEIICHIS] BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUH B pa3IHIHBIX
YCIIOBUSAX M OIICHKH UX MOCJE/ICTBHIA;

- cmocobamu 0Oe30macHOTo OOpamieHusi C TOPIYMMH W TOKCHYHBIMH  BEIECTBAMHU,
1a0opaTopHBIM 000PYIOBAHUEM;



3. KOMIIETEHIIUHN OBYYAIOIEI'OCSl, @OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA YYEBHOU JUCIIAIIJIMHBI.

Hpouecc HU3YyUYCHHUA NUCHUIUIMHBI HAIIpaBJICH Ha (bOpMI/IpOBaHI/Ie 3JIEMEHTOB CJICAYIOMIUX

komnereHnuii B coorBerctBur ¢ ®I'OC BO u OITOII BO no ganHOMY HalpaBJIeHUIO MOATOTOBKHU:

Kon HaumeHoBanue HNuauxkarop B pesyabrare 0CBOEHMHS
KOMIIeTEeHI] KOMIIeTEHIIN U JOCTHKEHUS JUCHUINJIMHBI o0yuarommiics
un KOMIeTeHII U JOJIAKEH:
Yuugepcanvnvie komnemenyuu u uHOUKAMOPBL UX OOCMUICEHUA
YK-1 Cnocoden ocymect- | YK-1.1. Anammsupyer | 3HaTh:
BJAATH  KPUTHYECKHUii | IPOOIEMHYIO CHTya- | - METOILI KDUTHYIECKOTO aHAIIN3A U
aHaJIu3  NPOOJEMHBIX | IMI0O KaK CHCTEMY, | OLEHKH COBPEMEHHBIX HAy4YHBIX
cUTyanuii Ha OCHOBe | BBIABISII €€ COCTaB- | JOCTHKCHHUI;
CHCTEMHOT0  TOAXO0JA, | JISIOIINE U CBS3U - OCHOBHBI€ TTPHHIIUIIBI KPUTHYEC-
BbLIPA0ATHIBATL  CTPA- | MEXIY HUMY; KOTO aHaJn3a.
TEruio AeicTBHH YK-1.2. Ompenensier YmeTh:
npobensl B WH(pOpMa- | - IOJIy4YaTh HOBLIE 3HAHUS HA OC-
1Y, HeoOXoquMOH | HOBE aHalln3a, CHHTE3a U IIp.;
IUIs  pelleHds npo0- | - cOOMpaTh JaHHBIE 10 CMEKHBIM
JIEMHOM CHUTyalMd, ¥ | Hay4HBIM OpoOjeMaM, OTHOCH-
HPOEKTUPYET TpOIec- | IHUMCA K MPodecCHOHaIBLHON 00-
CHI TI0 UX yCTpaHe- JIaCTH;
HUIO; - OCYIIECTBIISTH MIOUCK MHPOpMa-
VK-1.3. Kpuruyecku | MU U PEIICHHUI Ha OCHOBE JICH-
OIICHUBAET HAJCKHO- | CTBHIA, IKCTIEPUMEHTA U OIIBITA.
CThb HCTOYHHKOB uH- | Biagern:
¢opmaruu, paboTaer ¢ - HaBBIKAMU MCCJICIOBaHUS MPOO-
NPOTUBOPEUNBOHl HMH- | JIEMBI IPODECCHOHALHOM Jies-
dopmarmeit u3 pasHpix | TEIBHOCTH C IPUMEHCHHEM aHa-
HMCTOYHHKOB; TU3a, CHHTE3a U IPYTHX METO/I0B
VK-1.4. PaspabaTs- WHTCIUICKTaJIbHOU JCITCIFHOCTH,
BacT U COAEPKATCIBHO - HaBbIKaMH pa3pa6OTKI/I CcTpaTrerun
apryMeHTHpyeT —CTpa- JEUCTBUMN ISl pELICHUS TTPO-
TETUIO PEIEHHs TPO6- (heccroHaNBHBIX IPOOJIEM.
JIEMHON CUTyallUd Ha
OCHOBE CHCTEMHOTO H
MEXTUCITUTUTMHAPHBIX
MOAXO0B;
YK-1.5. Crpour cre-
HapuH peanuzanuu
CTpaTeruy, ompe-
Jensist BO3MO>KHBIE
PUCKH U TIpeiaras
MyTH UX YCTPAHCHUSL.
YK-3 Cnocoden opra- | YK-3.1. BripabatbiBa- 3HaTh:

HM30BaTb M PYKOBO-
AUTH PpadoToil KOMaH-
Abl, BbIpaldaTbIBasg Ko-
MaHIHYI0  CTPATeruio
AJISl TOCTHKEHHs TMOC-

€T CTPaTernio KOMaH-
JHOW paboThl M Ha €e
OCHOBE  OpraHu3yer
0oTOOp YJICHOB KOMaH-

IIBI IS JOCTIDKEHUS

- mpobneMbl 1moadopa dPPEKTHB-
HOM KOMaH/IbI;

- OCHOBHBIE yCNOBHUS 3P (PEKTHBHOM
KOMaHTHOH paboThI;

- OCHOBBI CTpPaTe€ruydcCkKoro yi-




TABJICHHOI 1eJIu MIOCTaBJICHHOM IIEJH; PaBIICHUS YEITOBEYECKUMH PeCyp-
camu;

- HOpMaTHBHBIEC IPABOBBIC AKTHI,
Kacarolyecss OpraHu3alii U oCy-
HIECTBICHUS PO eCCHOHANBHON
JeSITeTbHOCTH;

- MOJIENT! OPTaHU3aIOHHOTO
noBeJieHus1, pakTopsl GOpMUPO-
BaHMS OpraHU3aLMOHHBIX CTpaTe-

YK-3.2. Opranmzyer u
KOPPEKTHUPYeT padoTy

KOMaHZEL, B TOM GHCIC |y gy MIPUHITATIEI KOMAaHTHOM pa-

Ha OCHOBC KOIICTM™ | Gorp; 0cHOBHBIE XapaKTEPHCTHKH

aJIbHBIX PCIICHNH, OpTraHHU3allMOHHOI'O KJIMMaTa 1

B3aMMOJICHCTBUS JII0JIEN B Opra-
YK-3.3.  Paspemmaer | M3amuH

YMmerThb:
- ONpeNemsiTh CTWIb YIPABICHHS

KOH(JIUKTHI ¥ TPOTH-

BOpeUHrd IpU ACJI0BOM

obmennn Ha ocuose | AU 3¢ G eKTUBHOM paboTsI

yueTa MHTEpecoB Bcex | \OMAHMRL

CTOpOH; co3naer pabo- | - BbIpa0aThIBaTh KOMAH/IHYIO

uylo armochepy, mo- | CTPATEIHIO;

SUTHUBHBIM SMOILIHO- - ODPpUMCHATH MPUHOUIIBI U MCTO/bI

HaJIbHBIN KIMMAaT B Opranusaliu KOMAaHIHOM
KOMaHZE, HEATEIIbHOCTBIO.
YK-3.4. Opranusyer
(mpezyaraet IUIaH) Baanern:

- HaBBIKAMHU y4YacTHsI B pa3paboTke
O6y‘I€HI/Ie YJICHOB

CTpaTerud KOMaHIHOMI paOoThlI;
KOMaHIpl W O00CYyX- R AHOH p ’

- HaBblKaMM Y4YacCTHid B KOM&HIIHOIZ
JCHHUC PE3YJIbTAaTOB

paGoTh, B Tu. B pabote, pacnpeneneHuss poineld B
, 4.

paMKax JHCKYCCHH C YCII0BUSAX KOMaHIHOI'O B3anMO-

UCTBUS
MPUBIICUCHUEM ACHC

OIIITOHEHTOB;

YK-3.5. [enerupyer

IIOJIHOMOYHsA  YJICHAM

KOMaH/1bl u
pacnpenenser
Mopy4YeHus, Jaer

0o0paTHYI0 CBS3b TIO
pe3yJsibTaTam,
NPUHAMAET
OTBETCTBEHHOCTh  3a

o0mTmii pe3ynpTaT

4. OFBEM JINCHOUIINHBI U BUJIbl YYEEHOM PABOTHI

Tabauna 4.1.
O0bem QMCHUIIMHBI M BBl y4eOHOH padoThI

Bun yueoHoii padoThi Bcero yacoB 1

cemecTp




OO0m1as Tpy10€MKOCTh TUCIUILIAHBI 144 144
AyauTOpHBIE 3aHATHS 50 50
Jlexuuu 18 18
JlaGopaTopHbie 3aHATUA 32 32
CamocrosiTenbHas paboTa CTyICHTOB 94 94

(PA3JEJIAM)

5. COIAEPXAHHUE JUCIMIIJINHBI,

3AHATUUA

5.1. CTpykTypa IMCUMIJIMHBI

CTPYKTYPUPOBAHHOE 110 TEMAM
C VYKA3AHUMEM OTBEJEHHOI'O HA HHUX KOJJIMYECTBA
AKAJEMUYECKHUX WJINX ACTPOHOMHMYECKHUX YACOB H BHJIOB YYEBHbIX

Taoauna 5.1.

OO11ast Tpy1I0EMKOCTb TUCIIUIUTUHBI COCTABIISET 4 3aueTHbIe eAnHUIbL, 144 yaca

NeNe | HammenoBaHue pa3jeiia = Buabl ®opMmbI
n/n (Tembl) S yueOHOM padoThl TeKYIIero KOHTPOJIst
S JI J3 | CP yCIeBaeMoCTH
1. OcHoOBHBIE MOHATHA XH- | 1 2 2 6 COUGGCCILOBaHI/Ie,
MHH.  ATOMHO-MOIEKY- TECTOBBIN KOHTPOJIb.
Kontponbnas padora 1
nspHoe yuenue Kraccu-
¢bukanus W HOMEHKIa-
Typa HEOPTaHHYECKUX
COCIMHEHU I
2. OcHoBHBIE Ki1acchl Heop- | 1 2 4 10 CobecenoBanue,
TAaHWYECKHUX COCAMHCHHM TECTOBBIA KOHTPOJIb.
KonTposbHast pabota 2
3 | Crpoenue atoma 1 2 4 10 CO?CCGJIOB&HI/IC,
TECTOBBIT KOHTPOJTb.
KontpomnsHast pabora 3
4. | Ilepuonuueckuit 3akoH u | 1 1 4 10 CobecenoBanue,
IEpUOJNYECKasl CHUCTEMA TECTOBBIH KOHTPOJIb.
XUMHYECKUX SJIEMEHTOB KonTpossHas padora 4
.. Menneneera.
5. | Xumunueckas cBiI3b 1 2 4 10 CobecenoBanue,
TECTOBBIN KOHTPOJIb.
KonTponbnas pabota 5
6. | Cxopocts XMMHYecKHX pe- | 1 2 2 10 CobecenoBanue,
aKkui. XHUMHYECKOE pPaB- TECTOBBI KOHTPOJIb.
HOBecHe KonTponbHhas pabota 6
7. | Duepretuka u Hampas- | 1 2 2 10 CobecenoBanue,
JICHHOCTh XUMHYECKUX TECTOBBI KOHTPOJIb.
IIPOLIECCOB KonrposnsHas pabota 7
8. | PactBopsl. Teopus smek- | 1 2 4 10 CobecenoBanue,
TPOJIUTHIECKOH TECTOBBII KOHTPOJIb.
JIMCCOLIMAIUH. KonrpomnsHas pabora 8
JlucriepcHbIE CUCTEMBI.
9. | OxuCIUTEIBLHO-BOCCTAHO- 1 2 4 10 CobecenoBanue,
BUTEJIbHBIE pEaKUuu U TECTOBBIN KOHTPOJIb.




AJIEKTPOXUMHUYECKHUE TIPO- Kontponbnas padota 9
L[ECCBI
10. | Kommnekcusle coemuue- | 1 1 2 8 CobecenoBanue,
HHSA TECTOBBIN KOHTPOJIb.
Kontposnbnas padora 10
UTOroO: 18 32 | %4

5.2. Conep:xanue TMCHHUIIHHBI
Yacrtp 1. Xumus

Pasznen 1. Beenenue

OcHOBHBIE TPOOJIEMBI COBPEMEHHOW HEOpPraHM4eckoil xumuu. Pycckas HOMEHKIATypa
HEOPraHMYECKUX COCTUHEHHH (KUCIOPO, OKHCEN, THIPOOKUCH, BOJA, LIEJI0Yb, MEPEKUCh BOJOPO/IA,
CEPHOKHUCIIBIN, XJOPUCTHIN U T.1.). MeXyHapoJHasi HOMEHKIIATypa. XUMHUSI U SKOJIOTHSL.

OCHOBHbIE TIOHATUSA U 3aKOHBI XMMUU. ATOMHAsl €IMHULIA MacChl. ATOMHAas U MOJIEKYJsipHas
maccel. Monb. MonbHass Macca. BanentHocts. CTeneHb OKHCIIeHUS. DKBUBaleHT. MoibHas Macca
SKBUBaJIeHTa. OmpenesneHnuss XUMHUYECKOrO0 3KBHUBAJICHTA 3JEMEHTA, KUCIOThI, TMAPOKCHUJIA, COJIH,
okcyaa.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE  AKBUBAJIEHTHl. 3aKOH  CTEXMOMETPUU.  3aKOH
SKBUBAJICHTOB.

Pa3jnen 2. OcHOBHBIE KJIACCHI HEOPTaHUYECKUX COeTHHEeHUIt

Knaccudukanus HeopraHmdueckux coequHeHui. OKCHUIBI, KHUCIOTHI, OCHOBAaHHUSA, COIU.
Knaccudukanus, pusndeckie 1 XMMHUYECKHUE CBOMCTBA, CIIOCOOBI MOTYYEeHHUS.

Paznen 3. Ctpoenue aroma. PazBuTHe npeacraB/ieHHii 0 CTPOEHHH aTOMAa
AToM — Kak cinoxHas cucrema. CioxHas cTpykrypa ajapa. [IpoToHbl 1 HEHTPOHBI.

JIBOMCTBEHHass TIpUpOJia 3JIEKTpoHA. Macca W 3apsaa 3JIEeKTpOHOB. BoiHOBBIE CBOMCTBa
anekTpoHoB. CooTHomeHue HeonpeneneHHoctu ['eizeHOepra. Ilonstue opOurtanu. BosHoBas
¢ynkuus u BonHOBoe ypaBHeHue lllpeaunrepa. PanuanbHas W opOHTanbHAas —COCTaBISIOIIUE
BOJIHOBOM (PYHKIIMH.

KBanToBbie umcna. CTpyKkTypa 3JEKTPOHHBIX 00ojo4yek. KBaHTOBbIE YpOBHM, KBaHTOBBIE
OJIypoOBHH, S-, P-, d-, f- atomuble opOurtanu. [IpaBuna KieukoBckoro. PeanbHble pacroioKeHUs
YPOBHEW U IMOLYPOBHEN B aTOME.

OcHOBHbBIE MPUHLHUIIBI paclpeesieHusl JIEKTPOHOB B aTOME: IMPUHILIUIT HaUMEHbILIEH SHEPIHH,
npuHumn [laynn n npasuino ['yana.

N300pakeHre 3JEKTPOHHOM CTPYKTYpbl aToOMa MpH TOMOIIM 3JEKTPOHHBIX (GOpMyIT H
KBAHTOBBIX fU€eK. DHEPreTUUECKUe JuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Paznen 4. Ilepuoauyveckuii 3aKk0OH M mNepuUoaAuYecKass cucrema 3jementoB JI.HU.
MenpeieeBa

[Toricku OCHOBBI KiIaccH(UKAMM XMUMHYECKHUX 3JIEMEHTOB JI0 OTKPBITHS IMEPHOJUYECKOrO
3aKOHA.

Tpu srama pabGotsl (.M. MenneneeBa B 001acTh CUCTEMATUKH XUMHUYECKHX 3JIEMEHTOB.
@®opmynupoBKka mnepuogudeckoro 3akoHa. Co3gaHue INEPUOJUYECKONH CHCTEMBI  DJIEMEHTOB.
Jlornueckue BHIBO/IBI U3 IIEPUOJAUUYECKOTO 3aKOHA U IEPUOANUYECKON CHCTEMBI 2JIEMEHTOB.

CoBpemenHast  GOpMyYJTUpPOBKAa  IepUoaAMYEcKOoro  3akoHa. CTpyKTypa  COBPEMEHHOM
NEPUOANYECKON CHCTEMBI 3JEMEHTOB. KOpOTKONEpUOAHBIM M JIMHHONEPUOJIHBIM BapUaHTHI
nepuonnueckor cucreMsl. llepmon. ['pynma. [lenenuwe rpynmsl Ha DOATpyHIbl.  Tunudeckue
AIIEMEHTBI, IOJIHbIE AHAJIOTH.

S-, p-, d-, f- amemenThl. BHYTpeHHSISI 1 BTOpHUYHAS TIEPUOTUIHOCTb.

3aKOHOMEPHOCTH M3MEHEHUSI OCHOBHBIX XapaKTEPUCTHUK aTOMOB IO Iepuojam u
rpynmnaMm. Panavycel aTOMOB M HMOHOB, JHEpPrus HMOHHU3ALMHU, CPOACTBO K DJICKTPOHY,
DJIEKTPOOTPULIATEIIBHOCTh: HU3MEHEHUs JOTUX XapaKTepUCTUK 10 IEpUoJaM U TPYIIIaM.
3aKOHOMEPHOCTH HW3MEHEHHUSI BaJICHTHOCTH, OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
DJIEMEHTOB U CBOMCTB OJHOTHITHBIX COCIUHECHUH.

BajieHTHBIE DIIEKTPOHBI U MHOTOOOpa3HMe BaJEHTHBIX COCTOSHHUI aTOMOB s-, p-, d-, f-
DJIEMEHTOB.



Pasnen 5. Xumnueckast cBsI3b

Tunsl xumuueckoi cBsi3u. KoBaneHTHas (noJsipHasi U HenouisspHasi). MeTol BaJleHTHBIX CBA3EH
(MBC). Curma- u mu-cBsizu. OCHOBHBIE XapaKTEPUCTHKUA KOBAJEHTHOW cBs3u. JlMHA W SHEprus
cBsi3u. KpatHocth cBsizu. ['mbpuamszanus atomMHbIX opOuTaneil. MeTtoa MONEKyISIpHBIX opOuTaneit
(MO JIKAO). DHepreTuveckue quarpaMMbl TOMO- U TeTeposiepHbIX MojieKkyil. [lonspusanus cBs3H.
JMAMONbHBIA MOMEHT CBSA3U. XapPAaKTEPUCTUKU B3aUMOJCHCTBYIOIIMX aTOMOB: IMOTEHIIMAT MOHU3ALINH,
CPOJCTBO K OJIEKTPOHY, 3JEKTPOOTPULIATEIBbHOCTh. VOHHAas CBfA3b Kak MpeAesbHBIA Ciydail
KOBQJICHTHOH MOJISIPHOI CBs3U. JIOHOpHO-aKIIENTOPHBIN MEXaHU3M 00pa30BaHUsI KOBAJICHTHOM CBSI3H.
Bonopoanass  cBsA3b.  MexmonekynspHas M BHYTPUMOJIEKYJISIpDHAs ~ BOJOPOJHAs  CBS3b.
MexMoneKkyaspHble B3aUMOJEHCTBUS MOJIEKYJ. 3HAUEHHE BOJOPOAHBIX CBsA3ed. MeTtamnmueckas
cBs3b. Kommnekcueie coennnenus. Koopaunannonnas teopusi. TUIMYHBIE KOMILIEKCOOOpa30BaTeu U
aurasjpl. MOHO- U TONMJEHTaTHBIE JIMTaH[bl. XeJNaTHblE KOMIUIEKCHl. M3omepus KOMIUIEKCHBIX
coenuHeHuil. Knaccudukanus 1 HOMEHKIaTypa KOMIUIEKCHBIX coelnHeHui. KBaHTOBOMeXaHuyeckue
METO/Ibl TPAKTOBKM XMMMUYECKOH CBA3M B KOMIUIEKCHBIX COE€QUHEHMsX. [luccoumanus KOMIUIEKCHBIX
coenuHeHuil. KOHCTaHTa HECTOMKOCTM KOMIUIEKCHOIO MOHA. lIpuMeHeHue  KOMIUIEKCHBIX
COCIMHEHU.

Pa3znen 6. KuneTuka u MeXaHU3M XUMHMYECKHX peaKuuii

CkopocTh XMMHUYECKOM peakluu, € 3aBUCUMOCTb OT IPUPOJbl U KOHLIEHTPALMM PEarcHTOB,
temriepatypbl. KoHCTaHTa CKOpOCTH, €€ 3aBUCHUMOCTb OT TEMIIEpaTypbl. YpaBHEHHE AppeHuyca.
OHeprus axktuBanuu. [loHSATHE O TEOPUM AKTUBHBIX COYAAPEHUI, aKTUBUPOBAHHOM KOMILIEKCE B
TEOpUU aOCONIOTHBIX CKOpPOCTEeH peakuuu. MexaHW3M M KHUHETHKa peakluid B TOMOTEHHBIX U
rereporeHHbix  cucremax. lLlemnsie (H.H.CemenoB) wu  koneOartenbubie  (Bb.Il.benoycos,
A.M.KabGoTtunckuit) peakiuu. ['OMOreHHBIN U reTeporeHHblil katanu3. Kunetnueckuit BBIBOJ 3aKOHA
JIEUCTBYIOIIUX MaccC.

Wurubutopsl u uHruOupoBanue. OcoOEHHOCTH KUHETHKH Ta30(a3HbIX, KHUIKO(DA3HBIX U
TBep0(a3HBIX peakiuii. MexaHu3Mbl peaKIiii C y9aCTHEM OPTaHUYECKUX COCTUHEHUM.

Xumuyeckoe paBHoBecue. OOpaTtuMble U HeoOpaTHMble XHUMHUYecKue peakiuu. CocTosHue
paBHOBECHs] U TPUHIMUII MHUKPOCKONUYECKONM oOparumoctu peakuuu. Kunernueckuii u
TEPMOJUHAMUYECKHUN MTOIXO0/IbI K ONMCAaHUI0 XUMUYECKOTO PAaBHOBECHS.

KoHcTaHTa XMMHYECKOrO paBHOBECHS U pa3iMuHble CcrocoObl ee BbIpaxeHus. CBs3b
KOHCTAHThl XMMHUYECKOIO PABHOBECHS CO CTaHJApTHBIM M3MeHeHHeM sHepruu [nbb6ca. CmerieHnue
XUMHYECKOTO PaBHOBECHs NpU n3MeHeHuu ycioBuid. [Ipunanun Jle Hlarense.

BausiHue cpenbl Ha TIpoTeKaHME XUMHUYECKHX peakuuil. OcoOeHHocTH ra3odasHblX,
KUAKopa3HbIX, TBepAo(da3HbIX peakuuil. Poib 3HTampOUItHOrO W SHTpONUNHOrO (HakKTOpOB B
OIpECIICHUN HAIPaBJICHUs ITpoLecca.

Pa3nes 7. DHepreTnka M HaNpPaBJIeHHOCTh XUMHUYECKHX MPOLECCOB

OcHOBHbBIE MOHATHSI XUMUYECKON TEpPMOJMHAMUKU: CHCTEMA, TapaMeTpbl COCTOSIHMS, padoTa,
DHEPrus, TEIUIOTA.

BuyTpeHHss sHeprus, U ee U3MEHEHHE MPU XUMUYEeCKUX U (pa3oBbIX mpespaimeHusx. [lepsoe
Hayalo TEPMOJMHAMHMKH. OHTaIbIUs 00pa30BaHUS XUMMYECKMX coenuHeHuid. CTaHgapTHOE
cocrosiHue. CraHAapTHbIE SHTAIbIUK 00pazoBaHus. TemoBele 3((PEKTh XUMHUYECKHX pEaKIUil.
TepMoxuMHUeCcKHe pacueTbl, OCHOBaHHbIE Ha 3akoHe Il'ecca. TepMOXMMHMUYECKHE LIHMKIIBIL.
Temnoemkocts. TemneparypHasi 3aBUCUMOCTb TETIJIOEMKOCTH U SHTAJIBITUH.

Bropoii 3akoH TepMOIMHAMUKU. OHTPONMS. 3aBUCHUMOCTb DJHTPONMU OT TEMIIEPATYpBHI.
CranpaprtHas >HTponus. V3MeHeHue SHTponuM MpH (a3oBbIX MEpexo/iaX U XUMUYECKUX PEaKIHSIX.
Oneprust ['n66ca u sueprust ['enpmromnsia. Kputepuit caMonpon3BoIbHOTO MPOTEKAHUS MTPOLECCOB.
XVUMUYECKUH MOTEHIIMal, 3aBUCUMOCTh XHMHUYECKOTO0 TMOTEHIHala OT KOHIEHTpAIUH, JaBJICHUS
peareHToB. Y cI0BHE XMMHUECKOT0 paBHOBecus. M30TepMa XMUMHUECKOH peakLnu.

Koncranta XxumMuyeckoro paBHOBecHsi Kak Mepa TIJyOMHBI NPOTEKaHUs IPOILIECCOB.
Hcnonp30BaHne 3HAUEHUI CTaHAAPTHOM SHTAJIBIIMU U SHTPOIUM JI1 pacuyeTa KOHCTAaHT PaBHOBECHUS
XUMHUYECKHX peakuuid. DakTopbl, BIUSIONIME Ha BEJIWYMHY KOHCTAHTHI paBHOBecus. TepMoIuHaMu-
4eCKHUIl BBIBOJ 3aKOHA AeMcTByOMMX Macc. CaBUr xumuueckoro pasHoBecus. [Ipunnun Jle larense.

Pazgen 8. PacTBopbl

PactBops! kuakue (BOAHBIE M HEBOJHBIE), TBEpble M ra3o00pa3Hbie. CIOCOOBI BBIpAKCHUS
KOHIIEHTPAllUU pPacTBOPOB: MaccoBas 0Js, MOJSPHOCTb, HOPMaJbHOCTb, MOJSUIBHOCTb, MOJISIpHAs
noyid. BnusitHue Ha pacTBOPUMOCTb SHEPIMM CTPYKTYPbl KPHCTAIIMYECKOTO BEIIECTBA M DHEPTUU
coJbBaTallMu. PacTBOpHI HACHIIICHHBIC, HEHACHIIICHHbIE M, KOHIICHTPUPOBAHHBIC M pa30aBiICHHBIC..
PacTBOpEI HieanbHbIE U peabHBIE.



[ToHsITHE O KOJIOUIHBIX PACTBOpax.

KonnuraruBabie CBOCTBA pacTBOPOB HE JJIEKTPOIUTOB U SJIEKTPOIMUTOB. JlaBienuwe mnapa
OuHapHBIX pacTBOpoB. 3akoHbl Payna. Kpuockomnus u 30yJUIHOCKOMUS KaK METOJbl ONpPECIICHUS
MOJIIPHBIX Macc. OCMOC U OCMOTHYECKOE JABJICHHE B HEOPTAHMUYECKUX M OMOJIOTUYECKUX CHUCTEMaX.
3akonsl Payns u Bant ['odda mias pacTBOpoB HE AJIEKTPOJIUTOB U AJIEKTPOIUTOB. M30TOHMUECKHit
KO3 PHUIIHIEHT.

Onekrponutnueckas nuccoruanus (C.Appennyc). CuiibHbIE U clladble IeKTPOoauThl. CTerneHb
U KOHCTaHTa nucconuanuu. dakTopel, BIUSIONIME HA CTEHEHb SJICKTPOJIUTHYECKON TUCCOIMAIINU.
Kaxymasicss creneHb JUCCOLMAIUMU CHIIBHBIX JJIEKTPOJIUTOB. Jluccoumanusi ciaaObIX 3JIEKTPOIUTOB.
3akoH pa3BeneHus OcrBaibpaa.

Bona kak BaxknHeimuii pactBoputeiab. KoHcranTa nuccouuanuu Bojbl. IoHHOE mpou3BeneHue
BOJbl. BOonopoaHbIl TOKa3aTelb.

['unponu3 u conbBonu3 coneil. KoHcranta paBHOBecusi peakuuu rujapoiusa. daktopsl,
BIIMSIONINE HA PABHOBECUE PEAKIIMM THIPOIIU3A.

[IpousBeneHrne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHIIBHBIX DSJIEKTPOJIUTOB. Y CIOBHS
OCaXKJICHUSI U PACTBOPEHUS OCAJIKOB.

JlucniepcHbIE CUCTEMBI.

Paznen 9. OxucnutenbHO-BOCCTAHOBUTENBHBIE PEAKIIUU

Teopusi OKHCIUTEIIFHO-BOCCTAHOBUTENBHBIX peakmmii. Kiaccudukamuss OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaxiuil. MexMoJeKyspHbIe, BHYTPUMOJICKYIISIPHBIE, peaxkiuu
nucriporniopiimonupoBanusi. Oxucnutenb. BocctanoBurens. [Iporiecchl OKUCIEHUS M1 BOCCTAHOBIICHUS.
CocraBineHre ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH METOJOM 3JIEKTPOHHOIO
Oaanca U MeToZoM mnojiypeakiuii. CTeneHb OKUCIEHUSI aTOMOB B MoJiekyse. [IpaBuia onpenenenus
CTETNEHH OKUCJICHHSI aTOMOB B MOJIEKYJIaX U CJIOKHBIX HOHAX.

Pa3znen 10. OcHOBBI 2JIEKTPOXMMHUH

DNEeKTpobl, TadbBaHUYECKHI sJeMeHT. (CxemaTHueckoe H300pakeHHue TralbBaHUYECKOTO
aJieMeHTa. DNEKTPOAHbIA moTeHnuan. CTaHAapTHBIN 31eKTpoaHbii noteHiman. J/C, cranmapTHas
S/C.

Psin nanpspxenuii. YpasHenue HepHcera DiekTpoian3 pacTBOPOB U PACILIaBOB.

Pazjnen 11. KomnjiekcHble coeIMHEHUS

Kommnekcusie coenunenusi. Koopaunarmonnass teopusi BepHepa. OCHOBHBIE THITBI

KOMIUIEKCHBIX coeAnHeHnii. HoMeHkmaTypa KOMIUIEKCHBIX coeAnHeHui. [IpakTrueckoe mpuMeHeHue
K. C.

6. OBPA3OBATEJIBHBIE TEXHOJIOT A

[Tpu u3yyeHnH TEOPETUYECKOT0 Kypca Ha JEKIUAX MPeayCMaTpUBAETCS 3aJI0’KEHNE MaTepuaa B
Buje npe3eHTanuu. OTeNbHbIe JIEKIIUU U3JIaratoTcs o IpoOIeMHOM TEXHOIOTHH.

Ha nexkumsx MCHOJB3yIOTCS B KadecTBe JAEMOHCTpalMOHHOro Matepuaina [lepumomuueckas
cucrema anemenToB /1. 1. MenneneeBa u psia Jpyrux CIpaBOYHBIX TaOMIHULI.

[lpr wW3ydeHUM CBOWCTB OTIENBHBIX XWMHYECKHX COCAWHEHWA M XUMHYECKHX IPOIECCOB
npeaycMaTpuBaeTCsl IOCTAaHOBKA JIEKIIMOHHBIX JEMOHCTPALIMOHHBIX OIBITOB.

Hexoropele pa3aensl TEOPETHMUECKOrO0 Kypca M3Y4aroTCs € HCIOJIb30BAHMEM OIEpeKarolien
CaMOCTOSITENIbHOW paboThI: CTYJEHTHI MOIYYal0T 3a/1aHUs] HA 0O3HAKOMJIEHHE C HOBBIM MaTE€pHaJIOM JI0
€ro U3JI0KEHUS Ha JICKIUIX.

Jlis Gosee OCHOBATENBHOM OLIEHKM YCBOSIEMOCTH TEOPETHUYECKOro MaTepuala CTyAEeHTaMH
UCTIONB3YIOTCSl TECTHI, @ TAKXKe TPaJAUIIMOHHBIC MHUCHMEHHBIC W YCTHBIE KOHTPOJBHBIE MEPOTPHUSTHS
(KOJJTOKBUYMBI, KOHTPOJIbHBIE PabOThI).

[Tpu mpoxoXxaAeHUH J1abopaTOPHOTO MPAKTHUKyMa CTYJEHTaM Ipejiaraercss paboTaTb B MallbIX
rpymnmnax: yueOHas rpyImna pa3ouBaeTcsi Ha HECKOJIbKO HEOONIBIINX TPy — MO 2-3 YeJIOBeKa.

Kaxxgas rpynmna BbIONHSET 3a7aHue (J1aOOpaTOpHBIE OMBITHI) K3 JAOOPATOPHOTO MPAKTUKyMa
no oOmeil u OuoHeopranuyeckoi xumuH. llpomecc BBINOIHEHUS J1TAOOPATOPHBIX OIBITOB
OCYILECTBIISICTCSI HA OCHOBE OOMEHAa MHEHUI U BBIOOPA ONTUMAIILHOTO IYTH PEILIECHHUS.

Ha ocHOBaHMM NOJYYEHHBIX JAHHBIX IO BCEM OIBITaM KaXIBIH CTYICHT 3alOJHAET CBOM
71a00paTOPHBIN JKypHAJ, TJ€ 3alMChIBAET PE3Y/IbTaThl ONBITOB, HAOIIOAEHUS, COCTABISAECT YPaBHEHUS



peakMii XUMHUYECKHUX TMPOIECCOB, €CIAM HYXHO IPOM3BOJUT COOTBETCTBYIOIIME pacyeThl |
pe3yNbTaThl MIPEJICTABISIET B BUIE TpadUIeCKOM 3aBUCHIMOCTH.

Ha cobecenoBanuu ¢ mpernogaBaTeiaeM CTYIASHT MPeCTaBseT opOPMIIEHHBINH OTYET M0 TaHHOU
nabopatopHOil paboTe W OTBEYAECT HA BOIPOCHI MPEIOAABATENs, CBSI3aHHBIC C METOAMKOW padOTHI,
pe3ynbTaTaMu M BbIBoJaMu. [lo psay paboT mpeaycMmarpuBaeTcs MPUMEHEHHE TECTOBOTO METO/a
«3aIUTHI».

['pynmnoBas paboTa B XUMHUYECKOH J1aOOPAaTOPHH CTUMYJIHPYET COTVIACOBAHHOE B3aUMOJICHCTBUE
MC)KI[y CTYI[CHTaMI/I, OTHOUICHUSA B3aI/IMHOI>'I OTBCTCTBCHHOCTH nu COpr;[HI/I‘-IGCTBa. HpI/I
(GOpMHUpPOBaHMKM TPYI YYUTHIBACTCS [IBa IMPHU3HAKA: CTEMEHb XHUMHYECKOW IOATOTOBIEHHOCTH
CTYJIEHTOB U XapaKTep MEXKJIMYHOCTHBIX OTHOLICHUH. B psle cilydaeB CTyJeHTaM CaMUM IIpeiaraet
pa3OUTBCSI HA TPYIIIBI, COCTaB KOTOPBIX BIOCIEACTBUUA MOXKET KOPPEKTHPOBATHCS JJISI MOBBIIICHUS
KauecTBa padOTHI.

B nabopaTopHOM NpakTHKyME TpPH BBIITOJHCHUH OTACIBHBIX OIBITOB HCIIOJIB3YETCS METO]
POOJIEMHOTO OOyUYEHUS: CTYJCHT MONTYyYaeT 3a/laHue Ha XUMUYECKHI IPOIecC, METOANKY KOTOPOTO
OH JIOJDKEH TO0JI00paTh CaMOCTOSITENBHO, HMCXOAS M3 HMMEIOIIUXCS PEaKTUBOB, OOCYIUTh €€ C
HpeHOI[aBaTeJIeM U 3aTeM HpI/ICTYHI/ITB K €I'0 BBIIIOJIHCHUIO.

7. IEPEYEHb YYEBHO-METOJNYECKOI'O OGECIIEYEHUA JJIA
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCS IO JUCITATLIMHE

JlexuuonHble 3aHATHA NMpoBOAATCS | pa3 B Henenmo B oObeMe 1 yaca BO BTOPOM CEMECTpE.
JIaGopaTopHbIe 3aHATHS MPOBOJATCS €KEHEIeIbHO B 00beMe 2 yacoB B Hezemro. [locie okoHYaHuUs

HN3YUCHUA K&)I(I[Ofl TEMBI CTYACHTHI IPOXOAAT TCCTUPOBAHKUEC, BBIIIOJIHAKOT KOHTPOJIbHBIC pa6OTI)I.

7.1. [lepeueHb-yueOHO-METOAUUECKOT0 00eCIeueH s 1)1 00yJaroluXcsl 10 JUCIUIUINHE:

1. Epmos O.A., ITonkos B. A. u ap. O6mas xumus - M.: Beiciias mxomna, 1993.

2. Jlenckuit A.C. BBeneHue B OMOHEOpraHMUECKYI0 U OMo(pU3NUECKyt0 XUMHUI0. M.
Bricmras mkoia, 1989.

3. PykoBojcTBO K 1a00paTOPHO-NIPAKTUYECKUM 3aHATHAM o oOmiel xumuu. Y. 1
[Tox pen. Huxurtunoit JI.E., Kazans, 2005

7.2. YkazaHus JUIsi 00y9IaroIIMXCs TI0 OCBOSHHUIO JUCITUILTTHBI

Tabauna 7.1.
ConeprkaHue CaMOCTOAITEILHON Pa00OThHI 00yYAKIIUXCSA
Homep Temwi/6onpocnwl, ebiHoCUMbLE HA Kon- Dopmul
pazoena camocmosameinbHoe uzyuenue 60 pabomsi
(memsy) uacoe
1 OCHOBHBIE MOHATUSA XUMUU. ATOMHO-MOJIEKY-JISIPHOE 6 cobeceoBaHue
Y4EHUE Knaccudukanus )51 HOMEHKJIaTypa
2. OcCHOBHBIE KJIACCHI HEOPTaHUYIECKUX COCTUHCHHM 10 cobecenoBaHue
3. CrpoeHue aToma 10 cobeceoBaHue
4. [lepronuyecknii 3aKOH U IEPUOTNIECKast CHCTEMa 10 cobecesoBaHUE
XxUMHU4YecKuXx 3jemenToB JI.11. Menneneena.
5. |[XuMHyecKas CBSI3b 10 cobeceioBaHuE




6. CKOpOCTh XHMHUYECKUX Pe-aKIMi. XUMUYIECKOE paB- 10 cobecenoBaHue
HOBECHE

7. DHepreTMka M HampaBleHHOCTh  xumuueckux| 10 co0eceioBaHUE
MPOIIECCOB

8. PactBopsl. Teopust anmexkTponuTudeckoit auccorumanuu.| 10 cobecenoBaHue
JlucniepcHbIC CUCTEMBI.

9. OKHCIUTENEHO-BOCCTAHOBUTEIIBHBIC peakuuu n 10 cobecenoBaHue
DIIEKTPOXMUMUYECKUE TIPOLIECCHI

10.  [Kommnekcusie coennnenns 8 cobecenoBanue

8. OHEHOYHBIE CPEJACTBA /UISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU U
MPOMEXYTOYHOM ATTECTAIIUA

®OCHkI npeacTaB/IeHb] OT/IEJIbHO B MPUJIOKEHHH K padoueil mporpamMmme

9. YYUEBHO-METOANUYECKOE U UTHOOPMAIIUMOHHOE OBECIIEYUEHHUE
AACHUIIIINHBI
9.1. YueOHas 1uTepatypa:

a) OCHOBHAaA:

1. Epmos FO.A., [TonkoB B. A. u ap. O6mas xumus - M.: Beicimas nmikona, 1993.
2. Jlenckwmii A.C. BBeneHre B OMOHEOPTAaHHMYECKYIO M OMOPU3NICCKYI0 XUMUIO. M.
Bricmras mkomna, 2019..
3. PykoBoACTBO K 1aGOpaTOPHO-NMIPAKTUYECKUM 3aHATHAM 1o obuiei xumuu. Y.1 Ilox
pea. Huxutunoit JI.E., Kazans, 2005
4.5.AxmeroB H.C. OOmuias u Heopranudeckast Xumusi: Yue0. 3-e usa., nepepa0d. u 101.
M.: Beicn.mk., 1998. 743 c.
6.Crnuubia B.U., Mapteenko JI.U. Heoprannueckast xumus: Yue6. M.: U3n-Bo
Mock.yn-ta., 1991, 1994. 1.1, 2.
7.Kapanerssa M. X., Ipakun C.1. OOmiast u Heopranuueckas xumus. - M.: Xumus,
2006.- 632
8. Hekpacos b.B. OcHoBbl 00meit xumun. - M.: Xumust, 1973.- T. 1,2.
9. Korron @., Yunkuncon /[x. CoBpemeHnHas Heoprauuueckas xumust. M.: Mup, 1969.
1. 1,2, 3.
10. EpmioB FO.A., ITonkoB B. A. u ap. Ilpaktukym mo obmeit xumuu - M.: Boicias
mKkoja, 1993.
11. CynreiroBa 3.X. bokoa JI.M. Unapkuesa 3.1. JlabopatopHslii xypHai o o0miei
1 OnoHeopranudeckoit xumuu.- Marl'y, 2011.

0) 1OMOJTHUTEIbHASI:

1. Onenun C.C., ®anees 1. Heopranudeckas xumus M., 1979
3. PykoBoacTBo Kk jgabopaTopHbIM pabotam Mo oOmel u Heopranmdeckoi xumuu. [Ton pen.
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9.2. HTepHeET-pecypchI:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PT'B)

http://elibrary.rsl.ru Hayunas snextponnas oubinoreka

http://elibrary.ru/default.asp Poccuiickas HanmoHanbHas OuOIMOTEKA

http://primo.nlr.ru http://nbmgu.rudnexTpoHHast Ooubnmoreka Poccuiickoit
rocy/1apCTBEHHOU OMOIUOTEKH

9.3. IIporpamMHoOe obecriedeHmne

YHuuBepcutrer obecredyeH HEOOXOJUMBIM  KOMILJIEKTOM  JIMLIEH3MOHHOTO ¥ CBOOOJHO
pacrpoCcTpaHsIeMoro MPOrpaMMHOI0 OOECTIICUEHH S, B TOM YHUCJIE OTEYECTBEHHOTO TPOU3BOICTBA.

Kaxxapiii oOyuaromuiicss B TeueHHE BCEero Inepuoja oO0ydeHus oOecredeH WHAMBHAYaTIbHBIM
HEOTPAHUUYEHHBIM JOCTYIIOM K 3JIEKTPOHHON MH(OPMAITMOHHO-00pa30BaTEIBLHON Cpe/le YHUBEPCUTETA
U3 1000 TOUKH, B KOTOPOH UMEETCs IOCTYI K HHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM CeTH
«IHTEpHET» KaK Ha TEPPUTOPUU YHUBEPCHUTETA, TAK U BHE €€.

YHUBEpcUTET O00CCIEYCH  CIEAYIOIIUM  KOMIUICKTOM  JIUIICH3MOHHOTO  MPOrPaMMHOTO
obecrieueHus.

1. JIvueH3noHHOE IpOorpaMMHOE o0ecredeHne, ncnoiabzyemoe B Uurl'yY
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.IIporpammusiii komuiekc MMUC “Busyansnast Ctyaus TectupoBanus™
1.4.AntuBupyctoe I10 Eset Nod32
1.5.CnpaBouno-nipaBoBasi cucrema “I"apant”

Hapsmy C TpaAUOUOHHBIMH U3AAHUAMU CTYACHTBI W COTPYAHUKH HMCECIOT BO3MOXHOCTDH

MOJIb30BATHCS SJICKTPOHHBIMU IMOJIHOTEKCTOBBIMHA Oazamu JaHHBIX

Tabnuya 9.1.
Ha3Banmue pecypca Cceblaka/noctyn

DOnekTpoHHas OuOnuoTeka oHnaiiH «EauHOe OKHO K http://window.edu.ru
00pa3oBaTeNbHbIM pecypcam»

«O6pazoBaTenbHbIi pecypc Poccnm» http://school-collection.edu.ru

denepanbHbIi o0pa3oBaTeNbHbII MOPTA: http://www.edu.ru —
yUpexIeHUus1, MporpaMMmsbl, ctanaaptsl, BY3e1, TecTel EI'D,
'MA

DenepanbHbIi LEHTP UH(POPMAIMOHHO- http://fcior.edu.ru -
oOpa3oBatenbHbIX pecypcos (PLIMOP)

ObC "KOHCVYJIbTAHT CTYJAEHTA". DnextpoHHast http://polpred.com/news
O6u0IMOoTEeKa TEXHUYECKOTO By3a



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://www.don-agro.ru/
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/
http://elibrary.rsl.ru/
http://elibrary.ru/default.asp
http://primo.nlr.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news

N3narenbctBo «JIaHbY. DNEKTPOHHO-OMOIMOTEUYHAS
cHucTEMa

http://www.studentlibrary.ru -

Pycckas BuptyansHas OubanoTeka

http://rvb.ru —

W3narenbcTtBo «JIaHby. DNEKTPOHHO-OMOIMOTEUYHAS
cucTeMa

http://e.lanbook.com -

ExenenenbHuk Hayku U oOpaszoBanms FOra Poccum
«AxageMus»

http://old.rsue.ru/Academy/A
rchives/Index.htm

Hayunas snekrponHas 6ubimoreka «e-Library»

http://elibrary.ru/defaultx.asp

DekTpoHHO-0MOMOoTeuHast cucrema IPRbooks

http://www.iprbookshop.ru -

DJICKTPOHHO-CITPABOYHAs CHUCTEMa JIOKyMEHTOB B
cdepe obpazoanus «MHpopmmo»

http://www.informio.ru

HNudopmannonno-mnpasoBas cuctema «l apant»

CereBas Bepcusl, JOCTyIIHA CO

BCCX KOMIIBIOTCPOB B

KopriopatuBHoO# cetu UHrl'yY

DIeKTpOHHO-0nOIHoTeuHast cucteMa «tOpaidTy» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIHNEYEHUE JUCLHUIIJIMHbBI

Teopernueckni Kypc

1) Jlexuuu: mpe3eHTaluy.

2) KoHTposbHBIE TECTHI.

3) CrucoK BOIPOCOB IS TPOBENICHHS COOECEeIOBAHUSL.
4) Tabmumpb!.

5) BapuaHTsI 3a1aHMiA 17151 KOHTPOJIBHBIX Pa0OT.

JlabopaTopHBIi NPAKTHKYM

1) Temaruka u onucanue 1a6OPATOPHBIX PABOT (CTENUANBHO Pa3pabOTAHHBINA U W3JAHHBIH
71a00paTOPHBIN MPAKTUKYM JUISI CTYJJ€HTOB-MEUKOB).

2) Habop XMMHYECKUX PEaKTUBOB K KaKI0l 1abopaTopHoii paboTe.
3) JlaGopaTopHble yCTaHOBKH, 000PYI0BaHHE.

11. METOJAUYECKHUE YKA3AHUSI /151 OBYYAIOLIUXCSI IO OCBOEHUIO
JTUCIHUATITAHBI

JuctmumHa « XuMus» HampaBieHa Ha popmupoBanue komnerennuii: YK-1, YK-3.

[IpomexxyTouHas aTrectanus IpeanoisaraeT 3ader.

[Tpuctynas Kk U3y4yeHHIO AMCUUIUIMHBI, HEOOXOAUMO B MEPBYIO OYepe/lb O3HAKOMHTBHCS C
coJiep;kaHueM padboueit mporpammsl gucuuriauas! (PITT).

Jlexuuy UMEIOT LENbIO JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHU.

[Tpu n3ydenun u npopabOTKE TEOPETUUYECKOTO MaTepraia HE0OX0UMO:

- IIOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHATHUU MAaTepuaj U JOINOJIHUTH €ro C
Y4E€TOM PEKOMEHJIOBAaHHOM 10 JAHHOM TEME JINTEPaTyphl;

- IPU CaMOCTOATEIBHOM WM3Y4YEHHHM TEOPETUYECKOM TEMBl CHelIaThb KOHCIIEKT, HCIOJIb3Ys
pexomennoBannele B PIIJI  nuTeparypHble  HCTOYHMKM W pecypcbl  MH(OPMAalHOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

- IPU NOATOTOBKE K IMPOMEXYTOYHOM aTTECTallMM II0 MOXYJIIO MCIOJIb30BaTh MaTEpUANIbI
(doH/1a OLIEHOYHBIX CPEJICTB.
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http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
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JlaGoparopHble 3aHSATUS MPOBOASTCS C LIETIbI0 YIIyOJdeHHs M 3aKpeIUIeHUs 3HaHUM,
MOJIYYCHHBIX Ha JICKIUSAX W B IMPOIECCEe CaMOCTOSTEIBHONH paboThl HaJ HOPMATHBHBIMH
JTIOKYMEHTaMH, y9eOHON U HAy4YHOH JIMTEPATypPOH.

[Tpu moAroToBKe K 1aO0OPaTOPHOMY 3aHSATHIO HEOOXOIUMO:

- U3YYHTb, TOBTOPUTH TEOPETUUECKHI MaTepHal 1Mo 3aJaHHON TeME;
- IPY BBIMIOJIHEHUH JIOMAIIHUX PACUYETHBIX 3aJaHUN, U3YUYHTh, MOBTOPUTH THUIIOBBIC
3aJJaHus, BBIMOIHIEMbIE B Ay AUTOPHH.

Pexomengaunu no padore ¢ HAYy4YHOU M y4eOHOM JIUTEPaATYypPOil
PabGora ¢ yueOHOW ¥ Hay4yHOH JMUTEpaTypod sABISETCS TJIaBHOH (dopmoi
CaMOCTOSITENIbHON paboThl U HE00X0AKMMA MPHU MOATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX
3aHATUAX, K MOJYJIBHBIM KOHTPOJIHBIM paboTaM, ompocy, 3adery. OHa BKIIOYaeT mpopadoTKy
JIEKIMOHHOI0 MaTepHaja —M3y4eHUE PEKOMEHI0BAHHBIX HCTOYHUKOB U JINTEPATYPHI 10 TEMATHKE
nexknuii. KoHCHeKT neknum OJbKeH cozepkarh pedepaTHBHYIO 3alHucCh OCHOBHBIX BOIIPOCOB
JIEKIUH, IPEUIOKEHHBIX MpernojaBareieM cXeM (IpU UX JeMOHCTPAIMK), OCHOBHBIX HCTOYHUKOB
U JINTEPATYpPHI TI0 TEMaM, BBIBOJBI 110 Ka)JI0My BoIpocy. KOHCIIEKT J0KeH OBITh BBHITIONHEH B
OTAeNbHON TeTpaau 1o npeamery. OH JOKeH ObITh aKKypaTHBIM, XOPOLIO YHUTaeMbIM, HE
COJIep’KaTh HE OTHOCAULIYIOCS KTeMe MH(OPMALIMIO UM PUCYHKH.
KoHCnekTsl Hay4HOH JIMTEpaTypbl NPU CAMOCTOSATENBHOM IOATOTOBKE K 3aHATHAM
JIOJKHBI OBITH BBIMOJIHEHB! TaK)XXe aKKypaTHO, COJEpKaTh OTBETHI HAa KaXK[blii MOCTaBJIECHHBIN B
TE€ME BONPOC, UMETHh CCHUIKY Ha MCTOYHUK MH(POPMALUHU C 00A3aTEIbHBIM YKa3aHHEM aBTOpa,
Ha3BaHUS W ToJla M3JIaHUs HUCHOJb3yeMOW Hay4yHOW suTepaTypbl. KoOHCHIEKT MoOXkeT ObITh
OIIOPHBIM (COAEpXkKaTh JIMIIbL OCHOBHBIE KIIIOUEBBIE MTO3UIMH), HO IPU 3TOM MO3BOJISIOLIUM JaTh
MOJIHBIM OTBET IO BOMPOCY, MOKET ObITh MOAPOOHBIM. OOBEM KOHCIIEKTa ONpPEIEIIAeTCs] CaMUM
oOyJaromumcs.
B npouecce paGoTsl ¢ yueOHOM 1 Hay4uHOU TUTEPAaTypOl 00YUarOIIUICS MOXKET:
- JIeJ1aTh 3alKCHU MO XOJly YTEHUS B BUJE MPOCTOT0 WK Pa3BEpHYTOro IjiaHa (co3aBaTh
NepeyeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);
- COCTaBJISITh TE3UCHI (LUTUPOBAHUE HaMOOJee BaXKHBIX MECT CTaTbU WJIM MOHOTpaduH,
KOPOTKOE M3JI0)KEHHUE OCHOBHBIX MBICIIEH aBTOpA);
- TOTOBUTH aHHOTAIMK (KpaTKoe 0000111eHue OCHOBHBIX BOIIPOCOB pabOThI);
- C03/1aBaTh KOHCHEKTHI (Pa3BEepHYTHIE TE3HCHI).
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